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BBEJIEHUE

BouruuciauTeabHasi MPAKTUKA UCTIOJHUTEIBCKOTO THUIIA, JJIS 3aKPEIICHUs
U yIIIyOJICHUS] TEOPETUYECKUX 3HAHUMU, MOJyYeHHBIX B Kypcax «MHbopmaTukay,
«KommbioTepHbIE TEXHOJOTHH B CYyAOCTpOeHUM», «BBeieHue B CIelHaIb-
HOCThY», «KOHCTpyKIUsI KOopmyca KopaOieH, CyAoB U OOBEKTOB OKEaHOTEXHHU-
K.

3agaum NpaKTHKH:

— U3YYUTh CTPYKTYPY MEPCOHATBHOTO KOMIIBIOTEPA U COCTaB nepudepuii-
HOTO 0OopynoBaHus. Bximtouenue u BeikioueHue [1K pasznuansix Mmojenei;

— MOJIyYUTh HAdaJIbHbIC CBEJEHUSI 00 OMEpallMOHHBIX CUCTEMaX, JTHAJIOTO-
BBIX 000JI0YKaX,

— U3YYUTh HA3HAYEHHUE OINEPALMOHHBIX CUCTEM, OCHOBHBIC YAaCTH, HA4YaJlb-
HYIO 3arpy3Ky;

— U3YYUTh NpocTeimue GYHKIIMU U TTpaBuiia paboThl ¢ JUATOTOBBIMU 000-
JIOYKaMU;

— U3YYUTh U OBJIQJIETh HaBBIKaMU PabOTHI C MOJb30BATEILCKUMHU MPOTPaM-
MaMu (rpa@UUecKUMU peJaKTOpaMH, TEKCTOBBIMH PEIAKTOPAMU, MHCTPYMEH-
TaJbHOM CPEeAON MPOrpaMMUPOBAHUS);

— U3YYUTh TMPUKIAIHBIE BBIYUCIUTEIbHBIE MPOrpPaMMBbl, pa3paboTaHHBIE
kadenpoit «OxeaHOTEXHUKA U KOPAOJIECTPOCHUE», OBJIaIeTh HAaBbIKAMU PaOOThI
C HUMU;

— O3HAKOMUTBHCSA C KOMIBIOTEPHBIMH TMpPOTpaMMaMH «(pUPMEHHOUN pazpa-
OOTKM», TOJIYYUTh HaYaIbHbIE HABBIKK Pa0OThI C HUMHU.

IlepeuHu MIaHUpPYeMBbIX Ppe3yJbTATOB OOYYECHHS MPHU MPOXOKICHUU
NPAKTUKHU, COOTHECEHHBIE C IJIAHUPYEMbIMU pe3yIbTaTaMU OCBOCHHS 00pa3oBa-
TEIHHOW MPOTPAMMBI MPEACTABICHBI B TaOd. | A CTYACHTOB CHEIUATBLHOCTH
26.05.01 TIpoekTupoBaHHe U MOCTPOWKA KOpabieH, CyJ0B B 0OBEKTOB OKEaHO-
TEXHUKH.



Tadbnumal
IInanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHHUILIMHE
cTyaeHTamMu cnenuajbsHocT 26.05.01 IlpoekTupoBaHne U MOCTPOIiKa KopaoJieii,
CY0B M 00BEKTOB OKEAHOTEXHUKHU

dopMupyemMble KOMIIETEHIHU I[InanupyemMsble pe3ybTaThbl 00y4eHHs MPHU
(K00 Komnemenyuu, ypoeensv (3man) MPOXO0KICHUHU NMPAKTUKH
0CB80CHUA)
1K-1 B (TIK-15) — Cnoco6en pa3pabatbiBaTh U

UCII0JIB30BATh MATEMATUYECKNE MOJETIN
00BEKTOB UCCIEAOBAHUS U METOJIbI MO-
JIeTMPOBaHUs, BEIOMPATh TOTOBBIN WIIN
pa3pabaThiBaTh HOBBIN aIrOPUTM pelie-
HUS 337241

1. ACCJEJOBAHUE JIMHEMHBIX AJITOPUTMOB
HA A3BIKE PASCAL

1.1. Onucanue Ja00paTOPHOroO CTEHAA

JlaGopaTopHBIii CTeH] TPeICTaBIseT COOON MEePCOHANBLHBIN KOMIBIOTED C
YCTaHOBJICHHOW Ha HeM cpenoi mporpammupoBanust Turbo Pascal 7.0. Cxema
1abopaTOpPHOTO CTeHIa aHa Ha puc. 1.

Cpepa paspaboTku Turbo Pascal 7.0

Tools Cptions hindom [naBHOe meHto

File Edit Search Run Compile

Turbo Pascal
Version 7.1
Copyrignt (c) 1983,97 by

Borland International, Inc.

Pabouasn obnactb

CTpoKa cocTtoaHuA

1
F1 Melp | Welcome to Turbo Pascal. (D Not Found -[R]etry -[Clancel

Puc. 1. Ctpykrypa 1a60paTopHOTO CTeHIa

ba3oBbIME KOMITOHEHTaMH CUCTEMBI porpammupoBanus Turbo Pascal 7.0
SBIITFOTCSL KOMITIIIATOP si3bIka Pascal, cpencTBa co3maHus M penakTHPOBAHUS
HCXOJIHBIX TEKCTOB MPOrPaMM M CPEJICTBA UX OTJIAAKU (TIOMCKA U UCIPABIICHUS
omuOoK). Bce 3T KOMIOHEHTHI OOBEIMHEHBI B €IWHYI) WHTETPUPOBAHHYIO



cpeny pa3paboTymka, ¢ KOTOPOH Kak pa3 W paboTaeT MpOTrpaMMHCT, CO3/1aBas
CBOHM MPOTPAMMBI.

OcCHOBHO 3KpaH UHTETPUPOBAHHOM cpenbl pazpadborurka Turbo Pascal 7.0
noka3aH Ha puc. 1. [lo pyHKIIMOHATPHOMY Ha3HAYCHHIO BBIACISAETCS TPH 00Ja-
CTH dKpaHa:

— CTpPOKa MEHIO;
— pabouas 001aCTh;
— CTPOKa COCTOSIHUSL.

Crtpoka MeHIO aKTHBH3UpYeTcsl HakatueM kiaBuiu F10. B MeHto comep-
Karcs CIeAYIOIINe pa3eiibl:

— File. [1o3BossieT BBIOMHATH BCE OCHOBHBIE ACHCTBUA ¢ (aiimamu (Co3maHue,
OTKPBITHE, COXPAaHEHNE);

— Edit. ITo3BomnsieT BBIMOJHATH BCE OCHOBHBIE OIEpAIH PEAAKTHPOBAHUS TEK-
cTa (KOMMpOBaHHUE, BCTaBKa, yAaJleHUEe ()parMEeHTOB, OTMEHA U3MEHEHUH);

— Search. [To3BoJsIeT OCYIIECTBIATH MOUCK U 3aMEHY ()parMEHTOB TEKCTa;

— Run. ITo3BosieT 3amyckarb mporpaMMy, B TOM YHCJIE B IOIIATOBOM PEKUME;
— Compile. [To3BossIeT OCYIIECTBIATH KOMIIJIAIINAIO TPOTPAMMBI;

— Debug. Cogepxut KoMaHbl, 00JIEryaronye nporecc Noucka omudoK B Ipo-
rpamme;

— Tools. Conep)uT HEKOTOpBIE JOMOTHUTEIbHBIE cpeacTBa Typoo [Nackans;

— Options. Ilo3BossieT ycTaHOBUTh HEOOXOAMMBIE IJIsi pabOTHl MapaMeTphl
KOMITWJISITOPA U Cpe/ibl pa3paboTynKa;

— Window. I1o3BossieT BBIIOIHITH BCE OCHOBHBIE OIEPAllUi ¢ OKHAMH (OTKPHI-
BaTh, 3aKPBIBATh, IEPEMELIATh, H3MEHSAThH Pa3Mep);

— Help. [To3BoisieT NOTYYUTHh UMEIONIYIOCS B CUCTEME CIIPaBOYHYIO0 MH(OpMa-
LHIO.

Bce myHKTBI MEHIO TOCTYIHBI 4epe3 ropsuue KiaBumu. s aToro Hamo
HaxaTh KiaBuily Alt u Ty OykBy, KOTOpas BblJEJIEHa KpacHOH B Ha3BaHHUU
MYHKTa MEHI0. MEeHIO TakXkKe M03BOJISIET paboTaTh C MBILIBIO.

B paboueii obnmacTu nMeeTcss BO3MOKHOCTh OTKPBIBATh pa3jM4YHbIE OKHA
OporpaMMbl — OKHA PEJAKTUPYEMOro TEKCTa, OKHAa IIOMOIIM, OTJIAIAKU U
HACTpPOMKHU. B BbIIEIpUBEICHHOM IPUMEPE OTKPHITO TOJIBKO OJTHO OKHO — OKHO
TEKCTa MporpaMMel. B 3aronoBke okHa HamucaHo uMs (aiiiga — UCXOJHOTO TEK-
CTa MPOTPaMMBI.

Ctpoka COCTOSHHUS JI€MOHCTPUPYET HEKOTOpbIE TOCTYIHBIE U Ba)KHBIC B
JaHHBI MOMEHT OIEpalluy U COOTBETCTBYIOIIME UM KOMOWHAIIMH KJIABHILI.



1.2. CrannaprHbie apupMeTnyecKue GPyHKIMHU

Apudpmernyeckne GyHKIHUHA MOKHO KCIOJNB30BAaTh TOJBKO C BEIMYMHAMHU
LIEJIOT0 U BellecTBeHHOro Tuma. llepeyeHp Hambosiee 4acTO MCIIOJIB3YEMBIX
cTaHAapTHHIX QyHKIMM si3b1ka Pascal npuseaen B Tadu. 3.

Tabnuuma3
Apudmernueckue pynkuun si3pika Pascal
DOyHKIMSA Haznauenue Tun pesynbrara
Abs(x) AbcomtoTHoe 3HauyeHue (Moayib) ap- | CoBmamaer ¢ THIIOM X
T'YMEHTA

Arctan(x) | ApkTaHTeHC aprymMeHTa BeniecTBeHHbIM
Cos(x) Kocunyc aprymenra” BemecTBeHHBII
Exp(x) e* BemecTBeHHBIT
Ln(x) HatypanbHsliii torapudm BemecTBeHHbIN
Sin(x) CuHyC aprymeHTa BemecTBeHHBIT
Sgr(x) KBanpar aprymenTa CoBniajiaeT ¢ TUIIOM X
Sgrt(x) KBagpaTHblii KOpEHb apryMeHTa BeniecTBeHHBbIN

B s3pixe Turbo Pascal onpenenena dbyukmus Pi, Bo3Bpararomas 3HaUYeHHE
BEJIMYUHEI 7.

B s3pike Pascal HeT (hyHKIME BBIYMCIICHHUS] TAHTEHCA M BO3BEJCHUS B CTE-
neHb. {151 BBIMOJTHCHUS TaKUX OINEpaIliii MOKHO BOCITOJIB30BaThCS CJICTYIOIIH-
MU MaTEMaTHYCCKUMU MTPeOoOpa30BaHUSIMMU:

sinx
tgx=—-—, (1.1)
COSX
x) =™ s y>0, (1.2)
B YaCTHOCTH,
EInx
Ux=e’ . (1.3)

1.3. Ilpumep nporpaMmmsl

ITocTtaHoBKa 3aaun: Berauciuts 3HaUueHHE @ 10 popMmyrie

iy (1.4)

T+ (=D ]

s X = 1,241,y =-0,879.

* AprymenTsl ¢yHkiui Sin(), cos(), a Takxke 3HaueHue GyHKIpH arctan()

pacCMaTpuBarOTCA KaK YIJibl, 3aJdHHBIC B paaraHax
6



[Ipoananusupyem ¢opmyny (1.4) ¢ Lenplo BBIABUTH BO3MOXHOCTH YIPO-
CTUTh BBIYMCIIEHUS. 3HAMEHATEIb NEPBOM APOOM MOKHO YHPOCTUTH CIEAYIO-
UM 00pa3oMm:

(x+1) +(x-1) =2x. (1.5)

YroObl ABaKIbl HE BBIUMCIATH |V |, BBEJEM NOMOIHHUTEIBHYIO TMEpEMEH-
HYIO

z=y]|. (1.6)

Torpma ¢ ydyerom cootnomenuii (1.5), (1.6) anroput™ mporpamMmmsl OyAeT

UMETh BUJI, OKa3aHHBIN Ha puc. 2.

Ha4Yano

!

Beog,

X, ¥

zly|
¥z |sinx]
BbluncneHue g —+ 2
- = = 2x i3

BriBog,

KoHeL|

]

Puc. 2. Cxema nporpammsl

[IpenBapuTenbHbI pacdyeT 3HaYCHHUS a C TIOMOIIBIO KaJIbKYJISITOpAa HpH 3a-
JAHHBIX 3HAYEHHUSX X U } 1ACT:

2=0879, sinx=0,9461,
_ 09579 0,9461

. (1.7)
2482  0,9013

=0,3859 +1,0497 =1,4357.



Texct mporpammbl Ha si3bike Pascal OyaeT BBITISIACTH CAEayrOIUM oOpa-
30M:

program 1lr2;

{®PNO:
BapuanT:}
var X, yV, 2z, a: real;
begin
read(x, V)7
z := abs(y); {z=1|y|-BcmomoraTenbHas rnepeMeHHas }
a := exp(ln(z)/3)/2/x + abs(sin(x))/ exp(ln(z)/x);
writeln ('PesymbTar: a =', a:5:3);{BbIBOJ 3HaUYCHUSI a B 5
MO3UIUAX, U3 HUX 3 IO-
3UIIMM TTOCJIE 3aMSATOM }
end.

[Ipu 3agaHHBIX X, Yy IporpaMMa BBIBEJET HA JKPaH:
PesymnbTaTr: a = 1.436

1.4. KoHTpO/IBHBIE BONIPOCHI

1) Chopmynupyiite nonsitue anroputma. [lepeuncinure ocHOBHBIE Tpedo-
BaHUs, MIPEABIBISIEMbIEC K AITOPUTMAM.

2) Ilepeuncnute OCHOBHbBIE OJIOKH, IPUMEHSEMbIE B CXeMaX JIMHEWHBIX all-
roputMoB. [IpaBuiia n300pakeHust CXeM Mporpamm.

3) [lepeuncaute pasaensl mporpaMMbl Ha si3bike Pascal.

4) ChopMynupyiTe MOHATHE THIIA JAHHBIX.

5) IlpuBeauTe OCHOBHBIC XapakTepucTUku Tuma Integer (tuma Real).

6) [IpropuTeThl OMEpaIii Mpu BBIYUCICHUN apU(PMETHICCKUX BBIpaXKe-
HUN?

2. ACCJIIEAOBAHUE PA3BETBJIAIOIIUXCA AJITOPUTMOB
HA SA3BIKE PASCAL

2.1. Ilpumep nporpaMmmbl

VY CII0BHBIN OonepaTop MO3BOJIAET IPOBEPUTH HEKOTOPOE YCIOBUE U B 3aBHU-
CHMOCTH OT PE€3YJIbTATOB MPOBEPKH BBIIIOJIHUTH TO WJIM UHOE ACUCTBUE. Takum
o0pa3oM, YCIIOBHBIN OMEPaTOp — 9TO CPEACTBO BETBJICHHUS BBIYUCIHTEIBHOTO
npouecca.

PaccMoTpuMm crieiyronyto moCTaHOBKY 33/1a4M: COCTABUTh IPOTPAMMY BbI-
YUCJICHUSI KyCOYHO-3a/IaHHOU (PYHKIIUU
8



10°\/b? +1 , npu \/b*> +1> 2,
y= (2.1)

0,5yb*>+1 npu b>+1 <2,
[Ipoananuzupyem ¢dopmyny (2.1) ¢ Leapl0 BBIIBUTH BO3MOXHOCTb YIIPO-

CTHTH BbIYHMCIICHHs. UTOOBI MHOTOKPATHO HE BHMUCIATH b’ +1, BBemem mo-

IIOJIHUTEIIBHYIO IIEPEMEHHYIO
z=+b*+1. (2.2)

Toraa ¢ ydyerom cootHomieHus (2.2), allropuT™M Nporpammbl OyJeT UMETh
BUJI, TOKa3aHHbII Ha puc. 3.

BeiGepeM n1Ba Takux BapuaHTa 3HaueHH D, 4yTOOBI, MPOM3BE/s BBIYMCIIC-
HUust Ha OBM, MOXHO ObUIO MPOBEPUTH MPABUIBHOCTH BBIOOpA Ka)XJAOW U3 BET-
Bel anroputrma. IIpou3Benem INpeaBapUTENbHBIA pacyeT 3HAYEHU ) C TIOMO-
b0 KAJIBKYJISATOPA:

1) b=2 z=+22+1=+5=2,2361>2, y=2,2361.10°;
2) b=0, z=40+1=1<2, y=05.

Haqano

Eeoa

L

ze— b +1

HeT

na

yez10° ye05z

BriBog
b,y

KOHeL,

)

Puc. 3. Cxema nporpammsl



30M:

Texcr mporpammbl Ha si3bike Pascal Oynet BBIMISAETH cleayromuM oOpa-

program 1lr3;

{
DdUO:
Bapuanrt:
}
var b, y, z : real;
begin
write('b='); readln(b):;
z := sqgrt(sqgr(b)+1.0);
if z>2 then
y:=1le-8*z
else
y:=0.5%z;
writeln(’ b=',b:5,’ y=",y:10)
end.

Pe3ynbratel paboThl IPOrpaMMBbl 7S ABYX BapUaHTOB BXOAHBIX JAHHBIX:
b = 2.0E+00 y =2.236E-08
b = 0.0E+00 y =5.000E-01

2.2. KoHTpOJIbHBIE BONPOCHI

1) HazoBuTe OCHOBHBIC XapaKTEPUCTHKHU THUITA TaHHBIX Boolean.

2) IlosicHUTE TEPMUH «JIOTUYECKOE BBIPAKECHUEY.

3) Ilepeuuncaute ornepaiuy OTHOIICHMUS.

4) N306pa3ute TaOIMIly UCTUHHOCTH JJISl JIOTUYECKUX OTepalMid s3bIKa

Pascal.

5) IlepeunciuTe OCHOBHBIC OJOKH, TIPUMEHSEMBIC B CXEMaxX Pa3BETBIISAIO-

MUXCs aJITOPUTMOB.

10

6) N300pa3uTe CHHTAKCUYECKYIO TUAarpaMMy YCIOBHOTO OTepaTopa.
7) N3noxute anroputm pabOThl YCIOBHOIO OIEpaTopa.

8) Uto mpezacTaBisieT co00i cocTaBHON omepatop?

9) KakoBbI CHHTAaKCHUC U alITOPUTM PabOThI onepaTopa case?



3. PEHIEHHUE CYJOCTPOUTEJIBHbIX 3A/IAY HA A3BIKE PASCAL

3.1. Heanb 3amanus

Lenpo naHHOrO 3aaHusl SABISETCA OTPaOOTKAa HABBIKOB MPUMEHEHHMS JIU-
HEWHBIX U PA3BETBISIOIIMXCS AITOPUTMOB IPHU PELIEHUU CYIOCTPOUTEIBHBIX

3aaay.

3.2. 3aganue

B cooTrBercTBHM ¢ HOMEpPOM BapuaHTa Mo Tabi. 4, co3naiTe mMporpammy,
PEanu3yIOILYI0 BEIYMCIEHUE BEJINYNH:

— 00BEMHOE BOJJOM3MEIIICHHE, M°,

— HAJBOJHOTO OopTa cyaHa, eciau L > 170 wm;

— moru6u 6umca, ecu L < 170 m;

— TUIONIA/Ib KOHCTPYKTUBHOM BaTepIMHUM, eciiu B > 24 m;
— TUIOIIA]Ib MUJICJIb-IIITIAHT 0y Ta, ecii B < 24 wM;
— K03 (HULUEHT BEPTUKATIBHOMN MOJHOTHI, eciau B > 24 wm;

— K03 (HULUEHT MPOI0JILHON MOJHOTHI, eciu B < 24 wm;

Tadbaumad
BapuanTsl 3a1aHmii
Ne BapuaHTa 1 2 3 4 5
JlmuHa, M 215,00 | 148,00 | 180,00 | 190,00 | 142,00
[upuna, M 31,00 21,00 28,00 29,50| 23,00
Ocanka, M 11,00 8,00 11,20| 12,30 8,40
Bricora 6opra, M 16,00| 12,60 16,00 16,80| 14,40
BecoBoe BomousMenieHue, T 58 700 | 16 200 | 45 200 | 54 600 | 17 800
KoaddbunmenTa oOmieid moaHOTH 0,78 0,64 0,78 0,77 0,63
KoaddummeHT noaHoThI 0,87 0,81 0,83 0,85 0,79
BaTCPIUHUN
KoaddummeHT noaHoThI
0,89 0,83 0,85 0,87 0,81
MHJICITb-TIITIAHT 0y Ta
[110THOCTH BOABL, T/ M° 1,023 | 1,024| 1,025| 1,026| 1,027
No BapuanTa 6 7 8 9 10
JlmnHa, M 150,00 | 195,00 | 174,00 | 165,00 |182,00
Hlupuna, M 21,00 27,00 23,40| 23,00 | 24,30
Ocajaka, M 8,00 10,50 9,00 9,50| 10,50
BricoTta 6opra, M 11,20 14,20| 12,50| 12,40| 13,80

11



BecoBoe BogousmenieHue, T 20700| 45300 | 30100 | 29600 |38 100

Koaddunmenra oOiei moaHOTHI 0,80 0,80 0,80 0,80 0,80

KoaddunmenT nosHoThI 0,87 0,81 0,83 0,85| 0,79

BATEPJIMHUU

KoaduimenT noaHoTh 0,89 0,83 0.85 0.87| 081
MUJIEIb-IITIAHT 0y Ta

[110THOCTH BOABL, T/ M° 1,023 1,024 | 1,025| 1,026 | 1,027

3.3. CoaepskaHue 0TYETA MO JAHHOMY 33/IaHUIO

OtyeT 1o TaHHOMY 331aHHIO IOJDKEH BKITIOYATh B €05 CICIYIOIIHE pa3/iesbl:
— LeJb 33JJaHHS;
— IIOCTAaHOBKA 3aJ1a4H,;
— OJIOK-CXeMa MPOTrpaMMBbl;
— TEKCT IporpaMMbI Ha si3bike Pascal,
— pe3ynbTaThl paboThl MPOTPAMMBI JIsI TPEX BAPHAHTOB UCXOIHBIX JTAHHBIX;
— BBIBOJIBI.

4. MOAI'OTOBKA NCXOJAHBIX TIAPAMETPOB
JJISA PABOTBI B TRIBON INITIAL DESIGN

4.1. Heawb 3axaHus

Ilenb maHHOTO 3a7aHUS — PACCUUTATh UCXOJIHBIC IMTApaMETPhl U JaHHBIC He-
obxoaumeie, i paboTel B Tribon Initial Design (TID).

Cuctema TRIBON M3 sBnsieTcs cUCTEMOM aBTOMaTU3HMPOBAHHOTO MPOEK-
tupoBanus (CAIIP) BeicOkOro ypoBHS, BKJIIOYAIOIICH B ce0s MHOXKECTBO MPO-
IPAaMMHBIX MOJTIYJIEH, OXBaTBIBAIOIIMX IPOIECC MTPOCKTUPOBAHUS CYJIHA OT TEX-
HUYECKOTO TMPEIOKEHUS 10 Pa3padOTKH SKCIUTyaTaIMOHHOW TOKYMEHTAIUU.
Ee moacucrema «3cku3noro npoektupoanus» Tribon Initial Design (TID) mo3-
BOJISIET BBITIOJIHUTH MPOPAOOTKY MIPOEKTa M PACUYETHI 110 TEOPUHU KOpabIIs.

TID ucnonb3yeTcsi Npyu BHITOJHEHUH 3aJaHUN 110 JUCHUILIMHAM «ABTOMA-
TU3alUS TPOEKTUPOBAHUS Kopadisi» u «IIpoexkTupoBaHue Cy0B» Ha YETBEPTOM

Kypce.

4.2. 3aganmne

B cooTBercTBMM ¢ HOMEPOM BapuaHTa MO Ta0d. 5, HAMUCATh MPOTPAMMYy
YHUBEPCAJIbHYIO MpOrpaMmy (MOAXOISAIIYIO JJisl JFOOBIX HMCXOAHBIX JAHHBIX)
JUIS ONTUMU3AIMU pacuyeTa MUCXOAHBIX JAHHBIX Ji1 pabOThl B CPele CUCTEMBbI
aBTOMaTU3MpoBaHHOTO MpoekTupoBanus TID. OOGecnieunTh BHIBOJ MOJTYYEHHBIX
3HAYEHWN Ha KOHCOJIb (WM ¢ (paitn — Ha BEIOOP) B BUjE Ta0. 6.
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BeecTH ¢ KOHCOIM CieaylOIIUe 3HAYCHHUS:
HeobOxonumo yuecTh (mpomucath B Mporpamme), 4TO 4acTh MapamMeTpoB
MIPUHUMAETCS U3 MEPBOM YaCTH KypcOBOTro MpoekTa no nucuuruie «lIpoekru-

pOBaHUE CYIOBY:
Type — tun cyaHa;

Length BP (Between Perpendiculars) — mmHa Mexty nmepreHInKyIspaMu;

Beam — mmpuna rabaputHasi;

Beam Overhang — nauOoupias mupuHa CyHa, B ciaydae pa3pajia 0opra;

Tadonumab
Bapuantsl 3aganunii
No BapuanTa 1 2

Type bankep Cyxorpy3s
Length BP 172,00 134,00
Beam 32,50 25,60
D — BeicoTa GopTa cyaHa 20,00 14,40
Depth at CL wim Max depth D

Draft unu Design draft 13,98 9,55
Beam Overhang Beam Beam
Rake of Keel — —
Stern Overhang 4,00 5,50
Stem Overhang 2,50 3,50
Min. Z Point 0,00 0,00
Design Speed 14,20 18,00
Froude 0,213 0,255
Block coefficient 0,812 0,690
Prismatic coefficient 0,767 0,715
Cm val 0,997 0,965
Flare type Moderate —
Aft-body shape Extreme U Moderate U
Fore-body shape Moderate U Moderate V
f — 0a3uCHBIN HaABOAHBIA OOPT 0,028 1,979
X. — abcIucca 1MeHTpa BeJIMYUHBI, M 3,096 -0,449
|, —nmuMHA MUIMHAPUYIECKON BCTaBKU 39,30 10,75
B HOCOBOW 4aCTH CyJHA, M

Transom immersion 0,00 0,10

Draft unu Design draft — npoekTHast ocagka cyJHa Ha MUJIEIIE;
Rake of Keel — ctpoesoit tuddepent, eciu TakoBoit UMeeTCs;
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Stern Overhang — kopMOBO#i cBec, IPUHUMAETCS MPOMOPIIHOHAIEHO TPOTOTHUITY;
Stem Overhang — HocoBoO# cBec, MPUHUMAETCS MTPONOPIIMOHAIBEHO MPOTOTHILY;
Max. Z Point — makcuMalibHast BRICOTA IO OCH Z, IpuHUMaeTcs paBHoi Depth at
CL, paccuuThIBaeTcs najee;
Min. Z Point — MuHMManbHAS BBICOTA MO OCH Z, MPU OTCYTCTBUH CTPOCBOIO

muddepenTa npUHUMAETCS PABHOW HYIIIO;

Design Speed — pacueTHast CKOPOCTb B y3JIax;

Froude — uncno ®pyna;

Block coefficient — koadduiueHT 001IEH TOTHOTHI CYIHA;

Tabnuiab
Hcxoanbie napamerpsl 1is paéorsl B TRIBON
HaumenoBanue mapamMeTpa O06o3Hauenue Hucnosoe PaBMepHOCTB
3HAYCHUC
Type
Length BP Lpp M
Length Overall L M
Beam B M
Depth at CL wim Max depth D M
Draft uiu Design draft d M
Beam Overhang B M
Rake of Keel RofK

Stern Overhang SternOver M
Stem Overhang StemOver M
Max. Z Point Zmin M
Min. Z Point Zmax M
Design Speed S y3.

Froude Fr

Block coefficient Cb

Prismatic coefficient Cp
Bilge Radius Rck M

Cm val Cm

Entrance/Run ratio EntRun
Long centre of buoyancy Xc %
Parallel mid-body length PMB M
Flare type Flare
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HaumenoBanue mapametrpa | OOo3HaueHue Hucnosoe PasmepHoCTh
3HAYCHUC
Aft-body shape Aft
Fore-body shape Fore
Transom immersion Ti M
Propeller diameter DB M
Shaft centerline height hc M
Boss diameter der M
Forward edge position hfep M

Prismatic coefficient — koadurreHT npo10IbHON TOTHOTHI;
Cm val — ko3 GUIMEHT TOTHOTH MUJIC/b-IIIITAHTOYTa;

IIpexycMoTpeTh BHIGOP U3 HECKOJIbKHX BAPHAHTOB:

Flare type — pa3Bam OOpTOB, MOKHO yKa3aTh Haiudue (Ja/HET) U XapakTep:
yMepeHHbIN (moderate) uian pe3kuii (extreme);

Aft-body shape — xapakTtep kopmoBsix 00Bog0oB U/V, U unu V-o0pasHbie, yme-
pennbie (moderate) ninm peskue (extreme);

Fore-body shape — xapaktep HocoBbix 00BomoB U/V, U unu V-06pasHbie, yme-
peHnble (moderate) uiau peskue (extreme).

ObecneynTh BbIYHCIEHHE COAEAYIOIINX 3HAYEHUI:
Length Overall — nnmuna HanbonbIas.
Length Overall = Length BP + Stern Overhang + Stem Overhang.

Depth at CL wiu Max depth — BeicoTa 60pTa Ha MHUICIL-IIMAHOTOYTE, C y4e-

TOM BBICOTHI 0aKa | [0Ta.

Depth at CL =D + h, rne D onpenensiercst kKak HauOoJIbIIIee U3 CIICTY0-
X
1)D 1 = ™ — BbicOoTa 0OpTa, MPUHUMAaeMas IO KypCOBOMY TIPOCKTY
mucruiuinHebl [IpoekTupoBanue cyos;

2)D,=f+085D1=_ wm,
riae f — 0a3ucHbII HABOIHBIA OOPT, PACCYMTAHHBIN 110 TPY30BOI Mapke [4, cTp.
407-410, Tabm. 4.1.2.3 n4.1.2.3.2].

h 5 — BeicoTa Oaka W/ 1ota (He cymma). IIpuHUMAaeTCsl Kak BBICOTa
HajcTpoiiku o Peructpy [2], B cinydae coomonenus ycious (D —d) <f 7, roe
f © — MmuHMMaBHAS BBICOTA OOpTa B HOCY, d — ocaaka. Eciu ycioBue He coOIro-
maetrcst, To hg = 0.

f ~ — MuHMMaTBEHAS BRICOTA OOpTa B HOCY PACCUUTHIBACTCS IO PopMyJie:
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npu L <250 m

f'-0056 1-—— |16,
500 Cy, +0.68

, ., 136
Cp +0.68

npu L > 250 m

Bilge Radius — paauyc cKpyrieHus CKYJIbI.
RCK= 0,8...0,9 “h 20

rie h 2 — BbIcOTa IBOMHOIO JHA.
hon=(L-40)/570+0,04B+35d/L,

rae L — anmuHa Mexay neprneHaukyspamu, B — mupuna, d — ocajka.

Long centre of buoyancy — nosokeHue aOCIMCCHI IIEHTPA BEIUYHHBI CyIHA OT
MUJICITBb-IITIAHTOyTa, MOXHO 3aJiaBaTh KaK B TPOIEHTax OT JIMHBI LPP
(PERCENT), Tak u B Mmetrpax (DISTANCE). Caumaercs ¢ rpaduka (/lpo-
ekmuposanue opmvl CyOHa U NOCMPOEHUe MeopemuyecKo20 epmexica /
JIM.Hozeuo. — JI.: CYJIIPOMI'U3, 1962. — C. 96.) B 3aBUCUMOCTH OT KO-
s urrenta ooIei MOTHOTHI.
st smoeo no ocu opounam omrnadviéaem 3HaveHue Kodgppuyuenma 06-

weti NOJIHOMbl, 80CCMAHABIUBAEM NEPNEHOUKVIADP 00 epaghuKka, npeocmasiieH-

HO20 8 ude CHIOWHOU JUHUU. 3ameMm Onyckaem NnepneHOUKyIsAp Ha OCb abc-

yucc, maxkum obpazom, nouyuaem 3HaveHue adcyuccvl YeHmpa 6eiudutvl CyoHda

(xc) 8 npoyenmax om OIUHBL CYOHA MeHCOY nepneHouxyiapamu. Ymoowvr noay-

Yums X, 8 Mempax, HeooXoo0UMo 3Hadenue, NoJIy4eHHoe Ha epaguke, YMHOICUMb

HA OTUHY CYOHA MeHCOY NePREeHOUKVIAPAMU 8 Mempax.

Parallel mid-body length — nqnunaa numuHApPHUecKkoi BcTaBku cyaHa. CoCTOUT
U3 JIBYX COCTABJISIONINX: KOPMOBOW U HOCOBOM.

JIniHa MUIUHAPUYECKOW BCTABKM B HOCOBOW YacTH CYJAHA CHUMAETCA C rpa-
¢uka, muausa Cepun 60, (IIpoexmuposanue hopmvl cyoHa u nocmpoeHue
meopemuueckozo uepmedica / JI.M.Hozuo. — JI.: CYJIIPOMI'U3, 1962. —
C. 101.) B 3aBucUMOCTH OT KO3(ppuineHTa oO1el MOTHOTHI.

s smoeo no ocu opounam omrnaovigaem 3HaueHue Kod¢puyuenma odwell

NOJIHOMbL, B0CCMAHABNUBAEM NePReHOUKyaap 0o epaguxa o Cepuu 60. 3amem

onyckaem nepneHOUKysAp Ha oCb abcyucc, maxkum oopazom, noayiaem 3Haye-

Hue OUHbL YUTUHOPUUeCKoU ecmasku 8 Hocosou yacmu cyoua (1,) é npoyenmax

om ONUHBL CYOHA MexcOy nepneHouxyaspamu. Ymobwr nomryuums |, 6 mempax,

HeobXoo0umo 3HaveHnue, NoayyeHHoe Ha epaghuke, pazdeirumov Ha 100 u ymHO-

JHCUMDB HA OJIUHY CYOHA MeHCO) NePNEHOUKYIAPAMU 8 MEeMPAX.
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JIMHa TWIMHAPUYECKOW BCTAaBKM B KOPMOBO# YacTH CYAHA PACCUUTHIBACTCS
o popmyne (IIpoexmuposanue ghopmol cyona u nocmpoeHue meopemuye-
ckoeo wepmedica / JI.M.Hoeuo. — JI.: CY/[IIPOMI'U3, 1962. — C. 99.).

| =t _05-418 |c 9.
L L B
Heobxooumo yuecmo, umo nonyuennoe 3Hauenue 8 005X om OAUHbL CYOHA
MeHCOy NepneHOUKYIAPaAMU, Cle008amebHO, Ol OnpeoesieHus OJUHbL YUIUH-
OpU1ecKoll 6CMAasKu 8 KOPMOBOU Hacmu CyOHa 8 mempax, HyxucHo |, ymuoocumo

HA ONUHY CYOHA MeHcOY NePReHOUKYIAPAMU 8 MEMPAX.

Entrance/Run ratio — oTHOIIEHHE JIMHBI HOCOBOT'O 3a0CTPEHHUS K KOPMOBOMY-
3a0CTPEHUIO KOpITyca CyIHa.

Haxooum yenmp yununopuueckou scmasku. 3amem onpeoensiem OIUH) HO-
C08020 3A0CMPEHUsL, PABHYIO PACCMOAHUIO OM YeHMPAd YUTUHOPUYECKOU 6CMA6-
KU 00 HOCO8020 NEPNeHOUKYIApa. [nuHa KopmMoeozo 3a0CMpeHus, COOmeem-
CMBEHHO, PABHA PACCMOSIHUIO OM YeHMPA YUIUHOPUYECKOU 6CMABKU 00 KOPMO-
8020 NepneHoOuKyIapa.

Transom immersion — morpyeHre KOPMOBOIo TpaHia Huke ypoBHs KBJI,
Yaiie BCEro paBHO HYJIO, UCKIFOYEHUE COCTABIIIOT HEKOTOPBIE CYyXOTpy3-
HBIE CyJa.

Propeller diameter — quameTp rpeOHOrO BUHTA.
Dg=0,65...0,75 - d,
rae d — ocaaka cyaHa.

Shaft centerline height — orcTostHre ocu rpeOHOrO Baja OT OCHOBHOM ILUIOCKO-
CTH.
hC:O,S ‘Dp+hy,
rae h 1 — oTcTosiHME HMKHEW KPOMKH Tiepa PyJisi OT OCHOBHOM JIMHUHU, KOTOPOE
OIPEIENIICTCS B 3aBUCUMOCTH OT JIJTHHBI CY/IHA:
—napu L<100m, h1=0,1...0,2 m;
—nupu L>100Mm, h;=0,2...0,6 m.

Boss diameter — muameTp BBIKpYXKH TpeOHOTO Bajla B KOPMOBOM IITECBHE.
d CT— 0,2 D B,
dcr=0,3...0,35 - D — 1 JIEOKOJIOB.

Forward edge position — moyioxxeHne camoii KOPMOBOM KPOMKH BBIKPYXKKH IO
JUTMHE CyIHA, a UMCHHO OTCTOSIHHE OT IUIOCKOCTH T'pEOHOTO BHMHTA JI0
IUTOCKOCTH KOPMOBOTO MEPIEHIUKYJISPA.
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hfep =0,25bp+a,
rne a = 0,2 - D, (Poccuiickuit mopckou Pecucmp cydoxoocmea),
b p — mupuHa pyss, onpenensercs mno Gopmyie:
b P= Ap / h P,
rae A p — IUIOWAb NiEpa pyJis:
Ap =L-d/k )
hp — BBICOTA pyJIs:
hp<(d-hy) /1,25,
K — smmmpuueckuii koaddunuent, [TpaBunamu Hopeexckoro 6ropo Bepu-
Tac paccUMThIBaeTCs Mo Gopmyiie:

k=100/(1+25/(L/B).

4.3. Conep:xkanue 0T4eTa M0 JAHHOMY 32/1aHUI0

OTuyeT o JAaHHOMY 3aIaHUI0 JOJIKCH BKIIFOYATH B cels CIcayronme pa3jac-
JIBL.
— HCJb 3a1aHUA,
— IIOCTAaHOBKA 3aJa4H,
— OJIOK-cXeMa IIpOrpaMMBbl;
— TCKCT IIPpOrpaMMbI Ha SA3BIKC Pascal;
— PE3YIbTAThI pa6OTLI IMporpaMmel i1 UCXOOHBIX HAHHBIX]
— BBIBOJHEI.

5. HEPTEXKHU OBILIEI'O PACIIOJIOKEHUSA CYIHA

Pacrionoxenue u rabapuThl CYIOBBIX TOMEIICHUNW PETIaMEHTHPYIOTCS
pPa3TUYHBIMUA TPEOOBAaHUSMU HAOIOJAIONINX OpPraHU3alluid, BBHIIOJTHEHHE KOTO-
PBIX TPU TMOCTPOIKE TPAXAAHCKUX CYI0B 00s3aTenbHO. CorjaacHO ATUM MpaBu-
JaM KaXJIOMY WICHY SKHITaKa JTOJKHBI ObITh 00ecreueHbl pa3yMHbIi KOM(DOPT,
ynoOCTBa IS UHAWBUIYAIBHOTO OTNbIXa. Tak, KOMaHIHBIM COCTaB Ha OTede-
CTBEHHBIX CyJlaX JOJKEH pa3MellaThCs B OJHOMECTHBIX Kal0TaX, a MOMEIICHUS
CTapIero KOMaHIHOTO COCTaBa JOJDKHBI BKIFOUATh pabouyuii kKaOWHET W WHIH-
BHUlyaJbHbIE CAHUTAPHBIE MOMENIEHUS C BAaHHOW WM AymeM. [[ns psmoBbIxX
YJICHOB YKHUIaXKa KAIOTHI JIOJDKHBI OBITH HE 0OJiee TBYXMECTHBIX TIPH 00SI3aTENb-
HOM COOIOZICHUHM JIMMHUTHPOBAHHBIX TMPABWJIAMH HOPM KyOaTypsl (HE MeEHee
4,0 m?), mmomaam (B npeaenax 1,8—4,2 m? ), o6opymoBaHUs, OCBEIICHHUS, OTOII-
JICHUS ¥ BEHTWISIIMU HAa OJHOTO YeJoBeKa. BricoTa *KUJIbIX MOMEIIEHUH «B CBe-
Ty» (paccTositHuE OT HMXKHEW KPOMKHU 3alllMBKH MOJBOJIOKA JO BEpXHEU KPOMKHU
HacTUIa MajnyObl) TOKHA OBITH HE MeHee 2,0 M, a Ha ManbiX cynax — 1,85 m.
Pa3Mmelienne karT, Kak MpaBUiIo, MPElyCMaTPUBAETCS B HAJICTPONKaX, B Cpeli-
HEH yacTu cygHa. Pa3MenieHue KaroT B HOCOBOM YacTH CyJIHA 3alPEIICHO.
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XKunble momeneHns KOMaHbl JOJKHBI OBbITh PACIOJIOKEHbI Ha KpaTdai-
IeM MYTH K CIYXEOHBIM MOMELICHUSAM, MPOXOSIIEM MO BO3MOXKHOCTH B 3a-
KPBITBIX IIpoxoAax. J[Bepr U3 )KWIbIX MOMEIIEHUIN TOKHBI BBIXOJUTH B 3aKpbI-
Thl€ KOPUIOPHI, KOTOPBIE IIPH BBIXOJE HA OTKPBITYIO Maay0y UMEIOT JBE JBEPH.
[Tomernienust KOpUAOPOB, OTPAaHUYECHHBIE STUMHU JBEPSIMH, HA3bIBAIOTCS TaMOYy-
paMu.

[Ipoxonb!l yepe3 nanyObl TOJKHBI UMETh MJIU JIOKOBBIE KPBILIKH, I CIIE-
UaibHbIe TAMOYpPBI, TePMETUYECKH pa3odinaromue natyosl. Kpome ocHOBHOTO
BbIXO/Ia M3 JIO0OT0 MOMEIIEHUs Ha CyAHE JIOJDKEH ObITh MPEeayCMOTPEH 3arac-
HBII BBIXO/I, 00€CIEeYUBAIOLIUNA TPOXO/ Ha OTKPBITYIO Manyoy.

Ha kopabusix, rae JMYHOTO COCTaBa 3HAYMTENIbHO OOJIbIE, YEM Ha rpax-
JAHCKHUX CyJlaX, MaTPOChl Pa3MEIIAKOTCS MO NPUHIUITY OJHOPOAHOCTH UX CITY K-
Obl, B MHOTOMECTHBIX ITOMEIICHUX, Ha3bIBAEMbIX KyOpUKaMHU.

5.1. IlpaBuia no:xkapHoi 6€30MACHOCTH HA CydaX

OOGecrieunTh MOXKapHYI 0€30MacHOCTh HAa BOJHOM TPaHCIOPTE JH0OOOTO
Ha3HAYCHHUSI O4YE€Hb BaxkHO. Kaxgoe CyaHO MMEET HE MEHEE JECATH CMEKHBIX
MOMEIIIEHUI C pa3HOW CTEMEHBIO MOKAPOOMACHOCTH, B MaTepuajax CyJiHa U OT-
CEKOB €CTh TOpPIOYME BEIIECTBA. JBaKyallus JIIOAEH 3aTPyAHSAETCS, MOCKOJBKY
MyTH BBIBOJA OTPAHUYECHBI.

[Tpu moxkape Terio o4eHb OBICTPO MEPEKUIBIBACTCS Ha CMEKHBIE ITOMETIIe-
HUS M3-32 HAJWYHUS JIETKO HATrPEBAIOIIUXCS DJIEMEHTOB B COOPYKEHHH (HaIpH-
Mep, IUIACTMACChI) U BBICOKOM TEIJIOMPOBOJHOCTH METAIIMYECKUX KOHCTPYK-
1105058

Campble pacnpoCTpaHEHHbIE MPUYUHBI BOSBHUKHOBEHMUS 110YKapa Ha CyIHE:
~ HapylIeHHe MPaBUJI MOXKAPHOU 0€30MacHOCTH (KypeHHEe B HEYCTaHOBIICHHBIX
MecTax, HeaKKypaTHOe oOpalleHue ¢ AIEKTponprudopaMu U OTHEM );
~  TOBPEXICHUSA MPOBOJKHU WIH 3JIEKTPUUYECKUX YCTPOUCTB;
~  Hanmuuue OOJIBIIOro KOJIMYECTBA JIETKOBOCIUIAMEHSIOIIMXCSI MATEPHATIOB;
~  HecoOJIIoICHUE MPABHII TI0 TTPOBEJICHUIO OTHEOACHBIX paboT (CBapKa M Japy-
TUe JICUCTBUSI, CBSI3aHHBIE C OTKPHITHIM OTHEM);
~ pa30pBI3THBAHKC TOIUIMBA HA TOPSYHE TOBEPXHOCTH MEXaHHU3MOB;
~ BO3HUKHOBEHHE HMCKp IIpU paboTe KOTJIOB, NIeUel U yJapax;
~ TIOMaJaHue Pa3psI0B CTATHYECKOTO U aTMOC(HEPHOTO JICKTPHUCCTRA.

OtBeTcTBeHHBIM 3a oOecnieueHue [1b cynHa u ero ocHaleHue MpoTUBOMO-
JKapHBIMM U CUTHAJIIBHBIMH TNpUOOpaMM SBISETCS BIajesiel] TpaHcmopTa. 3a
MPOTUBOMOXKAPHYIO0 0€30MaCHOCTh CyJHA, HAXOISIIErocs B TIaBaHUHU, OTBEYAET
KanuTaH. Ecim cyaHO HYyXXITaeTcs B BOCCTAHOBIICHHH, TO BCE 0053aTEIIbCTBA
JIOXKATCSI HA PEMOHTHYIO OPraHU3AIHUIO.

ITo TpeGoBaHUAM POTHUBOMOKAPHOM OXpaHBI BCIKOE CYHO JTOKHO UMETh
HQJICKAIYI0 KOHCTPYKTUBHYIO MPOTHBOMOXXAPHYIO 3alUTY; KPOME JECICHHUS
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KOpIyca BOJOHENPOHMIIAEMBIMU NEepeOOpKaMU Ha OTCEKH ISl OOecredyeHUs
HENOTOILIAEMOCTH, CyJHO JAOJDKHO €IIe OBITh pa3/ieleHO Ha MPOTUBOMOXKAPHBIE
30HBI IPOYHBIMH, HETIPOHUIIAEMBIMH MEPE0OPKAMU ¢ OTHECTOMKON M30JsLUeN U
C aBTOMATHUYECKHU MEPEKPHIBAIOIIUMUCS IIPpOXoaaMu yepe3 Hux. Ilpu takom ne-
JICHUM CYZOBBIX IIOMEIIEHUN B Clly4yae BO3ZHUKHOBEHHMS I10)Kapa OTOHb HE CMO-
KET PacHpoCTPaHUTHCS MO BCEMY CYAHY, JIOAU, O€3 MaHWKU B KpaTyailiiue
CPOKHM MOTYT OBITh 3BAaKyHpOBaHbI B O€30MaCHYIO 30HYy U OrOHb OyAeT OBICTPO
JIMKBUJIUPOBAH COCPEIOTOYECHHBIMU YCHIIMSIMU TIPU  HUCIIOJIB30BAHUU BCEX
CPEIICTB MPOTUBOIMOKAPHOW O0OOPOHBI CyAHA, BIUIOTH JO MPUMEHEHHUS] XUMHYe-
CKHUX CPEJICTB TYIICHHUS OrHs (KOTOPbIMU NpHU HAJIMYMU B palloHE Moxkapa mo-
CTOPOHHUX JIIOZIEH MOIb30BaThCS 3aIPELIEHO).

5.2. ’Kniable moMeIeHus 15 DKUIMAKA

Jns pa3MmenieHusi SKUMa)ka Ha BCEX CyJax JOJKHBI MpeaycMaTpUBaThCs
KaIOThI ¢ MHJAUBUIYATBHBIMU CITAJIbHBIMU MECTaMU (KOMKaMU).

Ha cynax III u IV kareropuii, pabota Ha KOTOpBIX OpraHu3oBaHa Mo Opu-
ragHoMy METOJy, a DKHUIIaX MPOXKUBAET HA Oepery, JJIisi BpeMEHHOro nmpeodniBa-
HUS BaXThl, a MPU HEOOXOAMUMOCTU U MOJBAXTHI JOJKHBI OBITH COOTBETCTBEHHO
o0opyAoBaHHbIE U MEOJMPOBAHHBIC ACKYPHBIE TMOMEIIECHUS IJI YKPBITUS OT
HEMNOTo/Ibl, JIJISl OT/AbIXa, 000rpeBa, XpaHEHUSI U MPUTOTOBIICHUS UM (KOJIHUYe-
CTBO JIUBAaHOB JIOJKHO COOTBETCTBOBATh UHWCIY YJIEHOB MOJABAaXThl). JlOMKHBI
OBITh TaKXKe MPEAYCMOTPEHBI HEOOXOIUMBbIE CAaHUTAPHO-TUTMEHUYECKHE U Cca-
HUTAPHO-OBITOBBIE TTOMEIICHUS.

Ha cymax Bmectumocthio 3000 m Oojee mjis BCEro HSKHMaxka JIOJKHBI
IpeAyCMaTPUBATHCS OJJTHOMECTHBIE KalOThI, OJIHAKO JJI1 YACTU YWICHOB CYJIOBOM
KOMaHJIbl JOITYCKAIOTCS JBYXMECTHBIE KAOTHI.

Ha cynax Bmectumoctbhio MeHee 3000, a Takke Ha BCEX MACCAKUPCKUX CY-
Jax Uil KOMCOCTaBa IPENyCMAaTPUBAIOTCS OJHOMECTHBIE KAaOThI, ISl YICHOB
CyJI0BOM KOMaH/Ibl JONYCKAKOTCS JBYXMECTHBIE KAIOTBHI.

Ha cynax Bcex kaTeropuii ajisi MpakTUKaHTOB, BPEMEHHOI'O cocTaBa (pe-
MOHTHBIE OpHTrajbl, cracarelbHble MapTUH, SKCIEAUIIMOHHBIN COCTaB, YacTd
00CTy’>KHMBAIOIIETO TEPCOHANA MACCAKUPCKUX CYJOB JIOMYCKAeTCss 000pya0BaTh
TPEX- U YETBIPEXMECTHBIEC KAIOTHI.

Ha cymax BmectumocTtsto 3000 m Gojee KarThl CTapIiero KOMCOCTaBa
JOJKHBI COCTOSITh HE MEHEE YEM M3 JBYX ITOMEIICHUN: CMIAJIbHA U CMEXKHOTO C
Hel pabodero kaOuHeTa wim canoHa (0I0K-KarTa).

Ha cynax BmectumocThio MeHee 3000 karoThl U3 IBYX MOMEIIEHHUMN JOIK-
HbI IPEYyCMATPUBATHCA JIJIs1 KallMTaHa U IJ1aBHOTO (CTAapIIEro) MeXaHHKa.

BoicoTa XunbIX moMelnieHuil B cBETy AoJKHA ObiTh He meHee 2000 M.
TpeGoBanue Mo BBICOTE OTHOCHUTCS KO BCEM MOMEUIEHUAM (32 UCKIIOUCHHEM
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HHEPreTUYECKUX OTAEJICHUI), B KOTOPBIX MpeaycMaTpUBAaeTCsl MpeObIBAaHUE U
CBOOOJ/IHOE TEPE/IBIKCHUE JTIOJICH.

KaroTel KOMaHIbl JOKHBI UMEThH CIENYIOLEee MUHUMAIbHOE 000pYyd0Ba-
HUE U UHBEHTaph:

10 YUCIy IPOXKUBAIOIIMX B HUX JIFOJAEH: KOWKA, KOBPUK IPUKPOBATHBIM,
mkad, 1Ba Kprouka IJisl OA€KbI, CTYJI, Aep>KaTelb IJisl CTAKAHOB.

kad nomxeH ObITH C ABYMs OTIEICHUSMU (IBYXCTBOPYATHIN), pa3Mephl
KaxJioro otaeneHus - mupuHa 400 mMm, riyouna 500 mm. O611ast BeICOTaA IIKa-
¢da o BeicoTe nomenieHus. B mkady A0MKHBI OBITh MOJKK JUIsl O€lbs, TOJIOB-
HBIX YOOPOB U AWK 1711 OOYBH.

B Tpex- u yeTbIpeXMeCTHBIX KaroTax, a Takxke Ha cyaax III u IV xareropun
Ha Ka)J0ro MPOKUBAIOLIETO JOMYCKAaeTCsl YCTaHOBKa IIKada ¢ OJTHUM OTele-
HUEM (OJHOCTBOPYATOr0) C TPEeMsl OTACICHHUSIMU MO BbICOTE (i1 TOJIOBHBIX
yOOpOB, 0JICKIBI U O0YBH).

OO0mue Ha KalTy: CTOJ MUCbMEHHBIA (MM CEKpeTep), MOJKa NIl KHHT,
nenenbHUIA (P HEOOXOAMMOCTH), KOp3UHA JIJIsi Oymar, 3JIEeKTPOBEHTUIISTOP,
nepxarenb s rpadguna. B karorax 6e3 MHAMBUAYaTbHBIX CAHUTAPHBIX Y3JIOB
(Moayneii), KpoMe TOTO, YMBIBAJIBHUK C MOJa4eil XOJOJHON U ropsiueil muThbe-
BOI BOIbI, 3€pKajio, NoJjika (mKkahyuK HACTEHHBIN) ISl TYaJeTHBIX MPUHAIIIE K-
HOCTEM, KPIOUKH JIJIsl TTOJIOTEHEI], IITENCeIbHasl PO3ETKA ISl JIEKTPOOPUTBHI.

Karotpl, umeromue pasmepsl 0ojiee 4eM MPEeayCMOTPEHO, M KaloThl KO-
MaHHOTO COCTaBa JOIMOJHUTEIBHO MEOIMPYIOTCS B COOTBETCTBUU C UX pa3Me-
POM U Ha3HAYECHUEM.

Koiikn wm3roraBnuBaroTCcsi U3 TBEPAOro, IIaJAKOrO0 Marepuaia, UX KOH-
CTPYKLHS JOJHKHA TO3BOJISITH JIETKYIO OUMCTKY M JA€3UH(MEKIUI0. Y H3rOJOBbS U
y HOT JIOJDKHBI OBITh MPEAYCMOTPEHBI OTPAKICHUS, TIPEIOXPAHSIONINE OT Tajie-
HUSl BO BpeMs KauKH U MO3BOJISIIOIINE CBOOOAHO CAIUTHCS U JOKUTHCS Ha KOM-
ky. Koliku 2-ro sipyca JAOJKHBI UMETh MBUICHENPOHUIIAEMYIO 3allIUBKY. BHYT-
peHHHE pa3Mepbl KOeK AOJKHBI ObITh He MeHee 1980 x 800 mm. Koiikm He
JOJKHBI pacrlojiaraThbCs IMOJ| WUIIOMUHATOPAMH U BBIXOJHBIMH OTBEPCTHUSIMU
BEHTWIALIMOHHBIX TpyO. llupuHa nmpoxoaa mMexay NpoAaoJbHONH CTOPOHOU KOU-
KA 1 nepe0opkoi (Wiu mpeaMeraMu MeOenn) noibkHa ObiTh He meHee 0,7 M, a
MEXK]y MapajijieIbHBIMU KOMKaMU B ABYX-, TPEX- U YETHIPEXMECTHBIX KalOTax —
He menee 0,9 m.

[Ipu pacnonoxeHun KOMKHU BIOJIL OOpTa CyJHA WIM HApyKHOU nepedopku
€€ He0OXOIMMO OTIEIHUTh OT BHEITHEH (X0JI0HON) MOBEPXHOCTH d(HPEKTUBHOU
M30JSI0UEN ¢ TEM, YTOOBI Pa3HOCTh MEXKIY TEMIEPATYPO MOBEPXHOCTH 3AILINB-
KU U30JISIMU U TEMIIEpAaTypol Bo3nyxa B Katote Obuta He Ootee 2 °C.

B karorax ams komcoctaBa Ha cyaax BmectumMocThio 3000 u Gosee 10JK-
HbI OBITh MPETYCMOTPEHBI IUBAHBI JJIS JISKAHUS, JJIsl WICHOB CYJ0BOM KOMAaH bl
— pexomenayerca. Ha ocTanpHBIX cygax peKOMEHIYETCS YCTAaHOBKA JIMBAHOB
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JUTSI JIGKAHUS, ¥ €CJIM M0 TEXHUYCCKUM YCIOBHSM 3TO HEBO3MOXHO - JOJDKHBI
OBITH TIPETYCMOTPEHBI TUBAHBI I CUACHH. J[MBaHBI, KaK MpaBUiIO, pacroiia-
raroTCs MEePHEHANKYISIPHO KOWKaM. MUHHUMAIIbHBIE pa3Mephl JUBAHOB IS Jie-
xanus 1900 x 700 MM, 1151 cUIEHUS — pa3Mepbl HE PErJIaMEHTUPYIOTCS.

Ha cynmax momkHBI OBITH TPETYCMOTPEHBI M COOTBETCTBYIOIIMM 00pa3oM
000pyIOBaHBI TTOMEIICHHS IS KOJUICKTUBHOTO OT/AbIXa M MPHEMa IMHIIU dKH-
naka: KaloT-KOMIIaHMsS, CaJlOH sl KOMCOCTaBa, CTOJOBas KOMAaHIbI, KIyO
(KpacHBIN YTOJIOK), TOMEIICHUS JIJIs 3aHATHI cCriopTOM. PekoMeHIyeTcsl ycTpan-
BaTh TAK)KE CAJOHBI OTAbIXa, KYPUTEIbHBIC CAJIOHBI U KOMHATHI, OUOIMOTEKY,
knuHO(oTONIA00paTOPUN, KUHO3aAJ, JHOOUTENbCKYI0 MacTepckyto. Kmyo (kpac-
HBI YTOJIOK) PEKOMEHYEeTCS pacrojiaraTh B CMEKHOM CO CTOJIOBOM KOMAaHJIbI
MIOMCIICHUA W OTJACNIATH OT HEe Pa3JBMIKHON CTCHKOM-TIepeOOpKOH, a creru-
aJIbHBIC TTOMEIICHUS IS 3aHATHH (DU3KYJIBTYPOH M CIIOPTOM — B pailOHax, Me-
HEe MOABEPIKCHHBIX IIyMy W BUOparuu. [TomemnieHus i 3aHATHI CIIOPTOM pe-
KOMEHJyeTCs JiejaTh IOBBIIICHHOW BBICOTHI (Ha 2 manyObl). Pekomenmyercs
Taxke 000pyI0BaHUE CIIOPTILIONMIAIKA HA OTKPBITOH Haryoe.
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[lepen BxOMOM B TMOMEIIEHHUS [JIsi TpUEMa THUIM M OTJbIXa SKHUMaxa
JIOJKHBI ObITH 000PYOBaHbI BEIIAIKY WU KPIOYKU JJISI BEPXHEH OJEK bl U T'O-
JIOBHBIX YOOPOB.

Ha cynax Bmectumoctbio MeHee 1000, rae He MOTYT ObITH YCTPOEHBI IO-
MEILEHUS JJISI OTAbIXa SKHUMaXKa, KalOT-KOMIIAHUS U CTOJIOBasi KOMaH bl MeOJIu-
PYIOTCS U O0OPYAYIOTCS TaKMM 00pa3oM, 4TOObI OHU MOTJIHU CIIYKUTh U MECTOM
ornbixa. [Ipu 3TOM mosie3Has miIoaab KaroT-KOMIIAHUU WA CTOJOBOM KOMaH-
JIbl YBEJIMUMUBAETCS C YYETOM pa3MeElIeHUs TOTIOTHUTETLHOTO0 000pY/I0BaHMUS.

[Tomenenust ayist oT/ibIXa Ha cyaax (MPU OTCYTCTBUU CIEIUATBHBIX KUHO-
3aJI0B) PEKOMEHJyeTCsl pacrojiaraTh U 000pyaoBaTh TakKUM OOpa3oM, 4YTOOBI
obecrnieurBasICss MPOCMOTP KUHO(MUIBMOB BO3MOKHO OOJIBIIIMM YHCIIOM JKHUIIA-
’Ka, HO HEe MeHee 2/3 ero YuCICHHOCTH.

Karor-komnanus 1 cTOJIOBas KOMaH/Ibl JIOJKHBI PacIioiaratbCs TaKUM 00-
pa3oM, 4TOOBI YJIEHBI PKHUMaXa MOTJIM NEPEXOUTh B HUX U3 KAIOT, HE BBIXOJS
Ha OTKPBITYIO nanyoy. [lmomaan KaroT-KOMIIAHUU B CTOJIOBOM JIOJKHBI OBITh HE
MeHee 1 KB. M Ha OJTHOTO YeJIOBEKa, UCXOs U3 3aIJIAHMPOBAHHOTO YHUCJIa Toca-
JTOYHBIX MecT. KaroT-koMmaHus U CTOJOBas KOMaHIbI O0OPYAYIOTCS MECTaMu
Uit cuaieHus: u3 pacuera He MmeHee 70% OT Bcell YMCIEHHOCTH dKuMnaxa. Pazme-
pBI 00€IEHHBIX CTOJIOB B KAIOT-KOMIIAHUU U CTOJIOBOM KOMaH/bI JTOJKHBI 00ec-
NeYNBaTh KOKIOMY CUISIIEMY 3a CTOJIOM MecTo JunHoi He meHee 0,7 M. B ka-
IOT-KOMIIAHUU M CTOJIOBOM KOMaH/IbI OJKHBI YCTAaHABIMBATHCS OBITOBBIE XOJI0-
JTWIBHUKY IS TI0Jh30BAaHUS WICHAMH SKUIIaXka B JIF000€ BpEMs CYTOK.

Yucno MecT /Uil CHACHHS B MOMENICHUSX U1 OTAbIXa JKumaxka (Kpome
KalOT-KOMITAHUH, CTOJIOBOM KOMaH/bl, KHHO3aJla M CIIOPTUBHBIX MOMEIICHHI)
obopynyercs u3 pacdyeTa He MeHee 1/3 oT 0O0IIel YMCICHHOCTH SKHUIIaXa.

[Tnomaapr nmamyObl B TOMEIIEHUSIX OTJbIXa MPEyCMaTPUBACTCS U3 pacuera
He MeHee 1,2 KB. M Ha OJTHO MECTO CHJICHHS.

5.3. CanutapHble HOPMbI

5.3.1. CaruTapHO-OBITOBBIC TOMEIIICHUS

Ha cynax pexoMeHnayroTcs nmpeaycMaTpuBaTh, IpayedyHble JJIsI CTUPKU CY-
JI0OBOTO O€JIbsi, JIMYHOTO O€INbs M CHEIOJCK bl dKUMaxka. Ha maccaxupckux cy-
nax [ u Il kateropuii pekoMeHAYyeTCS NPENyCMaTPUBATh BO3MOKHOCTh CTUPKH
JUYHOTO O€Nibsi MACCaXKUPOB, ISl ATOTO B MPAYEYHOM BBIACNSETCS OTIAEIbHOE
MOMEIIEHUE U COOTBETCTBYIOIIEEe 000PYAOBaHNUE.

MexaHnnueckoe 000pyAOBaHUE MPAUYEYHOW M €€ MPOU3BOJUTEIHLHOCTH
ONPEAEACTCS YUCICHHOCTBIO SKHUIIAXKA, IMACCAXKUPOB M SKCIUTyaTallMOHHBIM
Ha3HAYeHUEM cyaHa. s CTUpKU CHeloJeKIbl TOHKHBI OBITh YCTAHOBJICHBI
OT/AEJbHBIE CTUPAJIbHBIC MAlIMHBI. PEKOMEHIyeTCsl Takke MPEenyCMOTPETh BO3-
MOKHOCTbh CTUPKH BPYUYHYIO.
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[Tpon3BOAMTENLHOCTS MPAYEUHON JOKHA 00ECTeUnBaTh CTHPKY 3arpss-
HEHHOU CIIELIOIEXKbI MTOCIIE KAXKION CMEHBI.

Pacnonoxenue momernieHuit 1 000py0BaHMS MpavyeyHoOU, mpoiecc odpa-
OOTKU M CTHPKHU O€yibsi JOJIKHBI 00ECleurnBaTh COOJIOJICHUE CAHUTApPHOTO pe-
KUMa M UCKITI0YaTh BO3MOXKHOCTh TIEPEKPEIIMBAHUS ITOTOKA YACTOTO M TPS3HO-
ro 6enbs.

[Ipaveynas He TOHKHA UMETh HEMOCPEICTBEHHOTO COOOIICHUS C KUIBIMH
U MEIUIMHCKUMU MTOMEIICHUSMH, MTOMEIICHUSIMHU THIIeO0I0Ka U JOHKHA OBITh
BBITOPOXKEHA METAUIMYECKUMH ITepeOOpKaMHu.

[Ipaueunas 1oPKHA UMETH BOAOCTOMKOE MOKPBITHE MEPEOOPOK, TTOBOJIOKA
U nanyOsl. B mpadedHolt nomkeH ObITh oOecreueH CTOK BOJbI. ['opsiyast U Xo-
JI0JTHAsE MBIThEBas BOJIA JIOJDKHA OBITH TIOJIBE/ICHA K COOTBETCTBYIOIIEMY TEXHO-
JIOTHYECKOMY 000PYI0BaHHUIO.

Pstom ¢ mpadedHoOl TOKHBI OBITh pa3MEIICHBI TTOMEIICHUS ISl CYIIKH |
riaxxenus: 0enbsi. Habop obopynoBaHus, a TakKe MPOU3BOJAUTEILHOCTh TAKOTO
000pyTOBaHUS OIPENETAETCS YUCICHHOCTHIO IKUTaKa U TTaCCAKUPOB.

JIJIst TasKeHHsI JIMYHOTO O€Jbsl U OJICIK/IbI SKHITaKa U MacCaKUPOB HA CyJax
[ u II xaTteropuii TOJKHO PETYCMATPUBATHCS OTIEIBHOE MOMEIIEHUE T/ IUIb-
HU, 000pY/I0BaHHOE CTOJIAMH, TJIAIUIIBHBIMH TOCKAMH, 3JIEKTPOYTIOTaMHU.

Ha cymax pgomxHbI OBITH IPEYCMOTPEHBI OTJEIbHbIC KJIal0BbIe (IIKadbI)
JUISL 9UCTOrO W TpsisHOTO Oenbs. KnagoBwle (mkadwl) i TPSI3HOTO O€Ibs
ycTpauBaroTcsi BOJMM3M mnpadeuHod. KmamoBeie (mkadbl) sl TPS3HOTO O€bs
JIOJIKHBI OBITH 00€CTIeUeHBI pa3/eIbHbIM XPAHEHUEM CTOJIOBOTO M MOCTEIBHOTO
OcIbsl.

KnanoBeie (mkadpl) Uisi 9UCTOTO MOCTENBHOTO O€Jbs PEKOMEHIYETCS
yCTpanuBaTh BOJU3H JKUJIBIX TTIOMEIIICHU.

KnanoBeie (mkadpl) 4ucTOrO CTOJIOBOrO O€NbsS PEKOMEHAYETCS pacroiia-
raTh BOJW3W MOMEIICHUN IJIs MpHUeMa IMUIIA WIK B OyPeTHBIX (CEpBHUPOBOY-
HBIX).

I'psa3nas m uyucTas caHWTapHas OJAEXKJa PaOOTHUKOB MUIIEOIIOKa MOMXKET
XPaHUTBCS COOTBETCTBEHHO C TPSI3HBIM WJIM YUCTBIM CTOJIOBBIM OenbeM. Ha
MACCAXKUPCKUX CyJax C OONBIIUM YUCIOM TEpCOHANa PEKOMEHIYeTCs Tpey-
CMaTpPHUBATh JIJISL TOTO OTJEIHHOE MMOMEIICHHUE.

5.3.2. CaHUTapHO-TUTUCHUYCCKHIE TTIOMCIIICHUS

1. Ha cynax Bcex KaTeropuii JOHKHBI OBITH 000PYI0BaHbI (MHIANBUYab-
HBbIC WM OOIIETro MOJIh30BaHUS ) YMBIBANIbHBIE, YOOPHEIE, AYIIEBHIC TTOMEIIECHUS.
2. CaHWTapHO-TUTUEHUYECKHUE TIOMEIEHUs (BaHHAs, NyIIeBasi, yMbIBAJb-
Has, OaHsi, yOopHasi, IOMEIEHUs] TUTHEHBI KEHILUH U ApP.) JOJDKHBI YCTPauBaTh-
CsS TOJBKO BO BJIArOHENPOHUIIAEMBIX BBIFOPOAKAX (KPOME HWHIWBUAYAIbHBIX
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KAIOTHBIX CaHy3JI0B) U UMETh BJIIATOCTONKYIO OOJIMIIOBKY WJIM OKpackKy repedo-
POK TOJIBOJIOKA M MaJTyOBbl.

3. K BaHHBIM U nymiam A0JKHA OBITh MOJBEICHA ropsivasi U XOJIOHAS MbI-
ThEBasi BOJA, @ KO BCEM YMBbIBaJbHHUKAM, BKJIIOYas YCTAHOBKHU ISl TMTHUEHBI
KEHIIUH, — TopsYasi U X0JI0/IHasl MUTheBas BoAa. KpaHbl H1OMKHBI UMETh CMECH-
TEJIbHOE YCTPOUCTBO.

4. CaHuTapHO-TUTUEHUYECKHUE MOMEIEeHHs, 0COOCHHO YOOpHbIe, MpU pac-
MOJIOKEHUU WX Ha Pa3HbIX Maaydax, peKOMEHIyeTCsl pa3MelniaTh OJTHO Haa ApPY-
ruM. He pazpemnaercs pazmeniatb yOOpHbIE 0OIIETO MOJB30BaHUS HaJ| TOMeIIle-
HHUSIMHA MEJMIIMHCKOTO Ha3HAYCHHUsS M IHINEOJ0KAa, HaJ KaloTaMU DKHIIaXKa W
MacCaXUPOB. 3ampemniaeTcs pacroyiaratb BXoj B YOOpHbIE HAIIPOTUB WJIM CMEXK-
HO C MUIIEOJIOKOM U CTOJIOBBIMH, PECTOPAHAMU U KAIOT-KOMIIAHUSIMHU.

5. CaHUTapHO-TUTUEHUYECKUE TIOMEIICHUsI OOIIEero MOJb30BaHMs YCTpau-
BAIOTCS Pa3/ICNIbHO JIJII MYXKYUH U JKCHIIWH, JJISI YWICHOB DKHUMaXKa U MaCCaKH-
poB. OHU JTOKHBI OBITH PACIIOJIOKEHBI BOJIM3U MECT MPOKUBAHMS DKUIAXKA U
aCCaKUPOB.

6. JlyiieBbie MOMEIICHHS OOIIEro MOJIb30BaHUS IS DKHUMaXKa JTOJHKHBI CO-
CTOSITh M3 WHIWBHUAYAJbHONW TYIICBON KAaOWHBI M pa3jaeBajibHON. Mexmy paszme-
BaJIbHOW W JYIIEBOW KaOWMHOM MOJKHA OBITh BOJAOCTOMKAs 3aHABECKAa M KOMUH-
ro. JlomyckaeTcst iisl DKUIaXKa, a TakKe JUIs MacCaXKUpOB Ha MACCAXKUPCKUX CY-
JaX YCTPOMCTBO HECKOJIBKHMX AYIICH B OJTHOM MOMEIICHUH C Pa3aeIuTeIbHbBIMU
oJTyTiepe0opKaMu U ¢ OJTHOM pa3eBaIbHOM.

KonnuecTBo MeCT B ylI€BOW M pa3AeBAIBHON TOJKHO MPUHUMATBHCA OU-
HaKOBBIM. J[yIieBbIe MOJDKHBI OBITH 0O0OPYIOBAaHBI: JYIIEM CO CMECUTEIBHBIM
YCTPOWCTBOM; pa3/ieBajbHbIC TIPU HUX: CKAaMbEH, KPIOUKaAaMU ISl OJEHKIbI U T0-
JIOTEHIIa, TIOJIKOM It O€lbsi, 3epKaJIOM U IMOJOYKOM JUIS MbLJIa U MOYAJIKH;, Ta-
Kasl TToJI0YKa J0JKHA OBITh M B AyIIeBOM OTAeleHnd. Ha mamy6e qoJKHBI OBITh
IPETYCMOTPEHBI PE3UHOBBIC WJIH TIJIACTMACCOBBIE KOBPHKH.

7. YMbIBaNbHBIC TIOMEIICHUS OOIIETro MOJb30BaHUS JIOJKHBI OBITH 000pY-
JIOBaHbl YMBIBAJIbHUKAMH, HACTCHHBIMH 3€PKajaMH, TOJIOYKAMH ISl TyaJIeTHBIX
MPUHAICKHOCTEH M KPIOYKAaMHU TS TOJIOTEHEI] M OJekAbl. BbIicoTa OT mamyOsr
70 BEpXHEW KPOMKH yMBIBaJIbHHKA JOKHA OBITh Okojio 800 mm. Ilmomans
YMBIBAJILHBIX TIOMEIICHUN JOJDKHA oOecreunBaTh CBOOOIHOE IEpEeMEIISHUE
MOIOIIIUXCS U YI0OOHOE UCTI0JIb30BaHUE YMBIBAJILHUKOB.

8. YOopHbIie 00111ero moap30BaHus, 000py/I0BaHHbIE ABYMs U O0Jiee YHUTA-
3aMHU, JOJDKHBI UMETh OTACIbHbIC KaOWHBI 110 YUCITYy YHUTA30B U OOIIHH TamMOyp.
Y6opHbIE 00IIEro Moab30BaHUs, 00OPYJAOBaHHBIE OJHUM YHHUTA30M, TaMOypa
MOTYT HE UMETb.

Kaxnas xkabuna momxHa ObITh 000pyJAOBaHA YHHUTA30M, CHACHHUEM K YHU-
Tazy, Jep)KaTeyieM s TyaJeTHOW OyMaru, epIiom JJis YUCTKH YHHUTa3a U €MKO-
CTBIO JUISI €T0 XpPaHEHUsS, KPIOYKOM JJIs OJCKIbI, IITOPMOBBIM TMOpydYHeM. B
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MYKCKHX YOOPHBIX PEKOMEHAYETCsl YCTaHaBIMBaTh Muccyapbl. B TamOypax
yOOPHBIX WJIM HETIOCPEACTBEHHO B KaOMHE, MPU OTCYTCTBUM TaMOypa, JOJIKHBI
OBITh YCTAHOBJICHBI YMBIBAIbHUKH JJISI MBIThSI PYK, 3€PKajo, OJOYKH JJI MbLIa
U IIETOK, JEKTPOTOIOTEHIIE UM KPIOYKHU JIJIsl TTOJIOTEHETI.

9. MnauBuayanbHbIl CAaHUTAPHBIN y3€ll JOJKEH MUMETh clieaytoliee 00o-
pyllOBaHUE: YHUTA3 C CHUICHUEM, BaHHY WJIU AYII, YMBIBAIbHUK, MBUIBHUILY Yy
BaHHBI WJIU AYyIIa, TOJKY JJIsl TyaJeTHBIX MPUHAJJICKHOCTEH, HACTEHHOE 3epKa-
710, KPIOUKH JIJIs1 TIOJIOTEHIIA M OJICK]IbI, CKaMbIO (TabypeT) OTKUIHYIO, IITOPMO-
BbIE MOPYYHM y BaHHBI M YHUTA3a, JAEpKaTesib TyaJIeTHOW OyMaru, YHUTa3HbIN
epIll C EeMKOCTBIO /I HEro, KOBPUK IJIACTUKOBBIM WJIM PE3UHOBBIN, PO3ETKY IS
ANEKTPOOPUTBBI.

10. B yOopHbIX mjis mepcoHana MuiedI0Ka JTOKHBI MPeayCMaTpUBATHCS
TaMOyp C YMBIBAJIBHUKOM, KPIOUKH JJII WHIWBHAYAJbHBIX MOJOTCHEI] U CaHU-
TapHOW OJICKJIBI, MOJOYKa JJIi MbLJa M IIETOK, 3epkano. Ha aBepu yOopHOU
J0JDKHA ObITh HAaANUCh: " [ paboTHUKOB nuie0I0Ka".

11. YHuTa3 u nuccyap AOIKHBI UMETh YCTPOWCTBO, 00ECTICUMBAIOIICE UX
POMBIBKY. JIJIsl IPOMBIBKH YHUTA30B PEKOMEHIYETCS TIe/IaIbHOE YCTPOUCTRO.

12. YmbIBasIbHBIE, BAHHBIE U JIyIIEBbIE OOIIETO MOJIb30BAHMS HEIb3s pac-
noJjiaraTh B OJJTHOM MOMEIIEHUHU C YOOPHBIMH.

13. [TomernieHns: TUTUEHBI KEHIIUH TOJKHBI ObITH 000PYIOBaHbI YCTAaHOB-
kol "bune" (BocxoAsnuM AylieM), YMBIBAIbHUKOM JIJISI MBIThSI PYK, 3€PKaJIoM,
KPIOYKOM Ui TIOJIOTEHIIa, a TaKKe MMETh 0a4oK C KPBIIIKOW M MeJalbHBIM
ycTpoiicTBOM. [Ipu OTCYTCTBUM OTIEIBHBIX MOMEIIEHUN JJII TUTHEHBI JKEHIIUH
yKa3zaHHOE 000py/JOBaHWE YCTaHABJIMBACTCS B JKEHCKOW yOopHOi. Ilpu umcie
KEHIITMH B cocTaBe 3Kumaxa Oosee 30 4elnoBEK JOJDKHBI OBITH 000PYIOBaHbBI
OTJIeJIbHBIC TIOMEIICHUS JUIsl TUTUEHBI JKCHIIWH, PU MEHBIIEM YHUCJIE JKCHIUH
JIOTyCKaeTcsl KaOMHY JJI JTUYHOW THTHUEHBI JKEHIIWH pacrojiarath B yKEHCKOU
yOOpHOH.

14. MwunHuManpHas IUIOMIaAb JYIIEBOM CEKIHMH JIOJKHA COCTaBIIATH
0,8 kB. M, gymieBol kKaOWMHBI — 1,2 KB. M, HHIUBUAYAJIIBHOTO CaHy3Ja C JAYIIEM,
YMBIBAJIbHUKOM, YHUTa30M — 2,3 KB. M; MHIUBHUIYaJbHOI'O CaHy3Jla C BaHHOM,
YMBIBaJIbHUKOM U YHUTa30M — 4,0 KB. M (paccTOsIHUE MEK]y BAaHHOW M MPOTHU-
BOITOJIOKHOHU TTepeOopKoit HoKHO ObITh He MeHee 200 mMm). ITnomanp kaOUHBI
yoopHoil momkHa ObITh He MeHee 0,95 kB. M. JIBepn kKaOWH YOOPHBIX TOJDKHBI
OTKPBIBaTbCA Hapy»Ky. OTH pa3Mepbl HE PACOPOCTPAHSAIOTCS Ha CaHY3JIbl-
MO/TYJIU.

5.4. TpeOoBaHUA K YepTeKAM 00IIEr0 PACIOJI0KeHUs CYA0BbIX TOMeeHU

B nmpoekTe nomkHO OBITH MpopaboTaHO 00IEee pacrojoxeHue (puc. 6) u
Ha3HAYCHBI TUTOMIAIN JKUJIBIX IMOMEIICHHH ISl DKWITaKa, CTOJOBOM, KPACHOIO
yTojKa, kKam0y3a, MPOBU3UOHHBIX KJIAJ0BBIX, CAHUTAPHO-OBITOBBIX MTOMEIICHUH,
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CaHUTapHO-TUTHEHUYECKUX nomeienuil. [llupruna npoxonoB B KOpUIOpAX KH-
neIX TomenieHuid He MeHee 0,9 M, KOpUIIOpPOB MPOYMX MOMEHIEHUN HKHUMaxa
0,7 M. JIBepu HaJCcTpoeK U PyOOK Ha OTKPBITYIO MATY0y OTKPBIBAIOTCS HAPYKY
WU B 00€ CTOPOHBI. J[BEpH KalOT OTKPHIBAIOTCSI BHYTPb.

Kuneie TproMHBIE TIOMElleHUs oOecreueHbl AByMs Tpanamu. [llupuna
TpanoB He MeHee 0,8 M. B KUJIBIX U CyKeOHBIX MOMEIIEHUSIX 000PYI0BaHUE U
MeOelb TToKa3aHbl MUHUMAIBHO (KOMKa, CTOJ, mKad u ap.). B xkuibix nmomere-
HUSX MOKa3aHa MeOesb U 000pyA0BaHUE TOJILKO B TUTIOBBIX KalOTaxX, a B IPYTUX
KaroTax yKa3aHO TOJIBKO KOJIMYECTBO MecT. [loka3aHbl Bce OKHA, IBEPU U TPAIIbI
C ykazaHueM HampasieHus. Ha yeprexe m300pa’keHbl CyAOBbIE YCTpOMCTBa:
pyJieBoe, SKOpHOE, ILIIONOYHOE, IIBAPTOBHOE, OyKcupHble W ap. HaHeceHsl
MpeaMEeThl HAaBUTAIMOHHOT'O O00OPYI0BAaHUS, MAUThl, CYJIOBbI€ OT'HU, ITPOKEKTO-
pa u mp.

Puc. 6. O6mee pacnoyioxkeHue CyJOBBIX TOMEIICHHH:
1 — dopmreBens; 2 — hopnuk; 3 — 1enHOM AmKK; 4 — TapanHas (hoprukoBas) mepedopka;
5 — TproMbl; 6 — THMIIE; 7 -pacTuil BTOPOTO JHA; 8 — MEXAyIOHHbIE LIUCTEPHBI;
9 — nonepeunsie nepedopku; 10 — koddepnamser; 11 -ropioBuHsl 1a308B; 12 — pyHIaMeHT O
koten- 13 — rnaBHbIi mapoBoii koten; 14 — mnatdopMmel; 15-raaBHas cyaoBasi CUIOBas
yCcTaHOBKa; 16-Ty1aBHBIM TypO03yOUarThiii arperar, 17 — ynmopHbIi NOIIUITHUK;
18 — xnmuHKeTHas 1Beph; 19 — TyHHeNb rpedbHoro Bana; 20 — muHusA TpeOHOTO Baa;
21 — penecc; 22 — axTeprukoBas nepedopka; 23 — nelaByanas Tpyoa; 24 — axTepnuK;
25 — axTepIITeBeHb; 26 — IeA0BBI IMOp; 27 — renbMIopToBas Tpyoda; 28 — 10T;
29 — ¢nar-mtok; 30 — neepHoe orpakaeHue; 31 — TBUHAEKH; 32 — THOUYHUHBI (KPBIILIKH)
I'PY30BBIX JIIOKOB; 33 — HUKHSAA (BTOpast) nany6a; 34 — KOMUHICBI TPY30BBIX JIFOKOB;
35 — ¢aunsr; 36 —radens; 37 — BaHThI; 38 — rpoT-MauTta; 39 — panpmbopt; 40 — MIAHIIUPS;
41 — BepxHss nany6a; 42 — HapyKHbIE Tpanbl; 43 — CBETIIBIN JTI0K; 44 — 11aXTa CBETIOTO
ToKa; 45 — KOXKyX bIMOBOM TpyObl; 46 —imonoyHas nany0a- 47 — nany0ba HaJICTpOMKH;
48 — BepxHMi1 MOCTHK; 49 — HAKTOY3 MarHUTHOTO Kommnaca; 50 — X00BOH MOCTHK;
51 — xomoBas pyOka; 52 — kanuTaHcKas pyoka; 53 — cpeaHss HaJACTPOIKa,;
54 — npMoBas TpyOa; 55 — mTar-kapHak; 56 — KIOTHK; 57 _ pok-MauTa;
58 — ¢oka-mrar; 59 — ko3bipek; 60 — mkunepckas kinajgonas; 61 — 6ak
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Ha coBpeMeHHBIX Cynax »KWible IMOMEIIECHHS KOMaHJIHOIO COCTaBa Ipej-
CTaBJISIIOT COOOM, KaK MPaBUJI0, OJJHOMECTHBIE KAIOThI, a PSIIOBOI'O COCTaBa B 3a-
BUCUMOCTH OT pa3MEpOB CyJIHA M Ha3HAYEHUS — OJIHO-, IBYX- U PEXKE YETHI-
pexMecTHble KatoThl. KaloThl 0OOBIUHO pa3MeniatoT no 6opram cyJHa, 4To odec-
IIEYUBAET BO3MOXKHOCTb €CTECTBEHHOTO OCBEIICHMS M BEHTWIALMHM HX YEpe3
WJUTEFOMHAHATOPBI.

Ha maccaxxupckux cynax >KWIble NOMENIEHHs pa3MENIEHbl HE TOJBKO B
HaJCTpOIKax u pyOKkax, HO M B MeXManyOHbIX npocTpaHcTBax. KawoTsl s nac-
CaXXUPOB pa3ziesieHbl Ha Kiacchl. OQHOMECTHBIE U JBYXMeCTHBIE KaroThl [ u 11
KJIACCOB OOBIYHO HAXOMASTCS B CpeIHEHN HaACTpOiKe M pyOKax, a 4eThIpeXMecCT-
Hbie KaroThl [1I k1acca — Ha HUKHUX nany0ax.

KaroTsl, kak mpaBuiio, pacnosiaratoT no KOpUaopHOM cucreme. J[Bepu oT-
KPBIBAIOTCSL BHYTPh KalOT JJis 00ecreueHns: CBOOOTHOTO MEePeIBUKEHUS IO KO-
pUIOpaM.

OO61iecTBeHHbIE MOMEIIEHUSI — 3TO CTOJIOBAsl M CAJIOH JUIsl KOMaH/bI, Ka-
IOT-KOMIIaHUsl JJIS KOMaHJHOTO COCTaBa, HAa OOJBIIMX COBPEMEHHBIX CyAax
CIIOpPT3aJibl, TUIaBaTeNIbHbIE OaccelHbl, KOMHATHl OTAbIXa U T. 1. Ha maccaxup-
CKHUX CyJaX OOIIECTBEHHBIX MOMEIIEHUN, KaK MPaBUIIO, 3HAYUTEIHHO OOJIbIIIE.
3T0 MOTyT OBITH PECTOpaHbl, CTOJIOBBIE, KYPUTEIbHbIE, MY3bIKAJIbHBIEC CAJIOHBI,
KMHO3aJ1bl, YUTAIBHBIE 3aJIbl, JETCKUE KAIOThI, CIIOPT3aJIbl U T. .

X034iiCTBEHHbIE MTOMEIICHHS BKIIOYAIOT KamOy3, XjieOonekapHio, MpOBU-
3MOHHYIO KJIaJIOBYI0, Oy(heTHYI0, KaMephbl XpaHEHUSI.

CaHuTapHO-TUTMEHUYECKUE MOMEIICHHS MOAPA3IAEISAIOTCS HA CAHUTAPHO-
ObITOBBIC (TIpaueyHbIC, CYIIWIKU, TIAAWIbHBIE TOMEIIEHUS JJIA MOCTEIBHOTO
Oenbs 1 paboyeil 01eKIbl) U CAHUTAPHO-TUTUEHUYECKHUE (YMBIBAJIbHUKH, AyIIe-
Bble, 0aHU, TyaJeThl U T. I1.).

MenunuHckre MOMEIEHUsT BKITI0YAl0T M30JIATOpP, CTAIlOHAp, aMOyiIaTo-
puto. Ha mnaB6azax, kak mpaBWiIo, UMEIOTCS OINEpalioHHasi, PEHTTEHOBCKUIA,
3y0OBpaueOHbIN KAOMHETHI U APYyTHE.

6. KOHCTPYUPOBAHUE TPEXMEPHBIX MOJEJIEA I'PY30BbIX
OTCEKOB CYJ0OB PA3JIMYHBIX TUIIOB HA OCHOBE IIVIOCKHUX
YEPTEXENW B CHCTEME AUTOCAD

KOHCTpYKTUBHBI MUIEIL-IINAHTOYT SIBJISIETCS OCHOBHBIM KOHCTPYKTHB-
HBIM 4epTexoM cynHa. Ha Hem n3o0pakaroT qBa Hanbosee XapaKTepHBIX MOTe-
pedHbIX (puc. 7, 8) momycedeHus: Kopmyca CyaHa 1o JJIMHEe, He 00513aTeNIbHO T0-
cepearHe WM B HauOoJsee MUPOKON YacTh CyIHa.
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Puc. 7. IIpumep rpy30Boro orceka Cyxorpy3Horo cy/jHa:

1 — nnanmmps cyana; 2 — croiika ¢danpmbopTa; 3 — moyioca BaTepBeiica cyaHa; 4 — paMHbIN
O6uMc; 5 — HacTUJI MadyObl Cy/iHa; 6 — KapJIMHIC; 7 — MPOJOJIbHAS MoAnaTyOHas Oanka cyaHa;
8 — KOMUHTrC JI0Ka cyaHa; 9 — nuuiepce cynHa; 10 — koHueBoit 6umc; 11 — cToiika nepebopku

cynHa; 12 — HenmpoHuLaemast nepedopka Kopmyca cyaHa; 13 — HacTHII BTOPOro JHa Cy/IHa;

14 — BepTUKaNBHBIA KWIIb CyAHA; 15 — rOpU30HTANBHBIN KWIIb CyAHa; 16 — qHUIIEBON
CTpUHIep cyaHa; 17 — Hapy)KHas AHuUIIeBas oOmuKBKa cyaHa; 18 — ¢uop; 19 — kpaitHuii
MEXAYAOHHBIN JUCT cynHa; 20 — CKyJI0BOM KWJIb CyHA; 21 — CKyJIOBOH MOSIC HAPYKHOMN
OOIIMBKH Cy/JHA; 22 — TPIOMHBIH LIMAHTOYT CyAHA; 23 — 6uMc; 24 — G0pTOBasi HapyKHas
oOmmMBKa cyaHa; 25 — TBUHACYHBIN IINAHTOYT CyHa; 26 — OuMcoBas KHUIA; 27 — HIUPCTPEK;
28 — CTpUHIepHBIN YrOJbHUK cyHa; 29 — danpmbdopt
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['py30BbIC TPIOMBI U TBUHACKH CYXOTPY3HBIX CYAOB MO (OpME — TPSIMO-
YTOJIBHBIC SIIUKHU, TPY30BBIC JIFOKA OOJIBITUX Pa3MEPOB JJIT YMEHBIIICHUS TPO-
JOJKUTEIIBHOCTH CTOSTHKH CYyJIHA ITOJ] TPY30BBIMHU OmepanusiMu. ['py3oBbie 10-
MEIIEHUS: TPIOMBI TTPUOJIU3UTEIHHO OJMHAKOBBIX Pa3MEpOB, OTICICHHBIC NPT
OT ApyTa MONEPEUYHBIMU BOJOHETIPOHUIIAEMBIMU TIEpeOOpKaMH, a TakKe JOIOJI-
HUTEIbHBIC TBUHICKU HAJl BEpXHEH Many0ol B yIJIMHEHHBIX Oake W rote. [l
JAHHOTO THIA CyaHA MPUMEHSIETCS CMEIIaHHas CHCTeMa Habopa akaJeMuKa
[IIuMaHCKOTO — MPOJOIbHAS JIJIS JTHUIIEBBIX M MaTyOHBIX MEPEKPBITHH, TOIIC-
peuHas 1yt 60pTOB.
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Puc. 8. IIpumep rpy3oBoro orcexa HepTeHaJIMBHOIO Cy/HA:
1 — cTpuHrepHbIii YroJbHUK Cy/IHA; 2 — paMHBIH LIMAaHTOyT CyAHA; 3 — MPOJI0JIbHAs
nepebopka KopIyca cyHa; 4 — JOKOBas CTOMKa epedOpKH Cy/iHa; 5 — KapJIMHIC,

6 — pamHbIil 6MMc; 7 — monepeyHas nepedopka Kopiyca CyaHa; 8 — cToiika nepeOopKu CyaHa;
9 — mmanroyt cyaHa; 10 — 6opToBoii cTpuHrep cynHa; 11 — ropuzoHTanbHas pama nepeOopku
cynHa; 12 — ropu30HTaJIbHBINA KWIIb CyAHA; 13 — BepTUKaIbHBIN KUIb CynHa; 14 — duiop;

15 — ckynoBas kHHIA CyAHA; 16 — CKYJIOBOM NOSC HAPYKHON OOIIMBKU CY/HA;

17 — pacnopka kopmyca cyasa; 18 — npogoabpHas noananyoHas 6anka cyaHa; 19 — mupcTpek

32



Kopniyc HanuBHOTO cyjHa mpencTaBiseT cOOOM KECTKUN MeTaNTMueCKun
KapKac, K KOTOPOMY IpHUKpeIieHa MeTauinueckas odmuBka. Kopnyc nenurcs
MEePEropoKaMH Ha Psii TPY30BBIX OTCEKOB (TAaHKOB), KOTOPBIE 3aMOJIHSIIOTCS
HaJMBHBIMH T'py3aMH. ['py30BbIE TaHKH TIJIAJJKOCTEHHbIE U MaKCHUMaJbHO IPH-
CIOCOOJIEHBI K MEXaHU3UPOBAHHON MOMKE.

I'py30BBIE TPIOMBI HABAJOYHBIX CYAOB MMEIOT, KaK IPaBUJIO, B HIXKHEN U
BEPXHEHM 4YacTSIX HAKIOHHBIE CTEHKH, OOECIEUMBAIOIIME CaMOpacIpeiesieHue
rpy3a (CamMOILITUBKY) KaK B IPOJOJBHOM, TaK M B MONEPEUYHOM HANPABIICHUU.
[HucTtepHsbl, HaXOASIIIHUECS MEXAY STUMU CTEHKaMH U OOpTOM, MpeaHa3HAYCHBI
JUISL TIpUeMa BOJSIHOTO Oaiiacta, KOJMYECTBO KOTOPOro OOBIYHO 3HAYUTEIBHO
OoJbIlIe, YeM Ha CYXOTpPY3HBIX CyJax oOimiero HazHaueHus. Hexotopsle cyrna
UMEIOT B TPY30BbIX TPIOMax MPOAOJIbHbIE NEPEOOPKH, YMEHBIIAIOUIUE KPEH MPU
CMEIIEHUH Tpy3a Ha OOpT, a BTOPOE JHO MMEET YTONIIECHHBbIA HACTWII U TOJ-
KpEIUICHHUSI, TTO3BOJISIOIINE TPOU3BOIUTE TPY30BBIE ONepaliu rpeidepom.

6.1. IlocTpoeHne TPeXMEPHOI0 rPy30BOr0 0TCEKAa HABAJIOYHOI'0 Cy/AHA

JIist Havanma TMOCTPOEHHUS TPEXMEPHOro TPY30BOTO OTCEKa HABAIOYHOTO
CyllHa cieayeT nepeitu B pexkum 3D-monenupoBanust cuctembl AUtOCAD. Jla-
Jiee cieayeT BBIICNIUTh B OOJACTh AJIEMEHTHI YepTeka KOHCTPYKTUBHOTO MHU-
JeNb-IITAHTOyTa Ui TalbHEHIIEro WX BbIJABIMBaHUA. BbiaBnuBaeM Kaxabli
AJIEMEHT IO OTIEILHOCTH MPUMUTUBOM «BbimaBuTh». Bee aneMeHTsl nmpoaois-
HBIX CBSI3€H BBIJABJIMBAIOTCS HA PACCTOSHUE PAaBHOE OAHOM IINAIUU. DIEMEHTHI
MOTIEPEYHBIX CBS3€M BBIIABIMBAIOTCA HA PACCTOSIHHME COOTBETCTBYIOIIEE TOJI-
IIMHAM JINCTOB W3 KOTOPBIX OHHM COCTOST. B pesynpraTe yero moiyyaem Mu-
JeIb-IIMaHTOYT B TPEXMEPHOM H300pakeHuu (puc. 9).
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Puc. 9. TpexmepHbIii MUI€JIb-IIITIAHTOYT HABAJIOYHOTO Cy/IHA

Jlanee cnemyer caenath MOJHBIM OTCEK Kopryca cyaHa. ng Bcex mpo-
JIONIBHBIX CBSI3€H: OOIMMBKY OOpTa, THA W MaIyObl BBIIABUTH erle Ha 30 MeTpoB.
Tak BpIIaBIMBaEM BCE IPOJAOJIBHBIE CBA3M. Bce morepedHsie CBSA3M MPOMIUTH
ucrnosb3ys komanay 3D-maccuB. BeinenuB Hy)kKHbIE OOBEKTHI BHIOMpaeM KaKoi
BUJI MacCcHBa cCOOMpaeMcs MCTOIb30BaTh, B HAIIEM CIIy4ae MPsIMOYTOJIbHBIN. 3a-
TEM YKa3bIBa€M KOJHMYECTBO CTPOK U CTOJOIIOB paBHOE €IWHUIIE, & KOJTUIECTBO
staxkert 16. Paccrosinue mexmy staxkamu ykakem 2000 mm. Takum oOpa3om MbI
MOJIy4YMM BCE NONEPEUYHBIE CBSA3U HA PACCTOSIHUM YE€PE3 OJIHY LIIAIMIO.

OpHako MOMYYUTCS TOJBKO MOJOBHHA OTCeKa. UTOOBI clenaTh eie OaHY
MOJIOBUHY JJOCTATOYHO MCTIONB30BaTh MPUMUTUB 3D-3epkano. BeiOpaB 0ObEKTHI
KOTOPBIE HY’KHO OT3€PKAJINTh, B MOSIBUBLIEMCSI MEHIO YKa3aTh OCh Y Z U YKaXeM
TOYKY OT3epKaiuBaHus. Takum oOpa3oM MOJYy4YUM TOTOBYIO TPEXMEPHYIO MO-
Jieb TPY30BOr0 TPIOMa HaBaJIOYHOTO cyaHa (puc. 10).
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Puc. 10. TpexmepHast MOJeNb TPY30BOTO TPIOMAa HAJTMBHOTO CYIHA

7. KOHCTPYUPOBAHHUE TPEXMEPHBIX MOJEJIEN CYJIOBOM
APMATYPBI HA OCHOBE INIOCKHUX YEPTEJKEW B CUCTEME
AUTOCAD

Jlnis obecnieueHus HOPMaJIbHOW M 6€30MacHOi padoThI Cy/HA, a TaKXKe A
CO3/1aHUsl COOTBETCTBYIOIIMX YCJIOBUN NpeObIBaHUS Ha HEM JIIOJIEH CIIyKaT Cy-
JIOBBIE€ CUCTEMBI.

[Ton cynoBoil cuctemMoi MOHMUMAeETCs CeTh TPYOONPOBOIOB C MEXaHU3Ma-
MU, anmnaparaMmyd ¥ npuOopaMu, BBIIOJIHSIONIAS HA CyJIHE ONpe/esieHHbIe (QyHK-
uy. C IOMOLIBIO CYZOBBIX CHCTEM OCYILECTBIIIFOTCS: IPUEM U YJAJIEHUE BOAS-
HOTO Oammacta, 60prda ¢ mokapamMu, OCYIICHHE OTCEKOB CyJHAa OT CKaIlJIMBalo-
ieiics B HUX BOJBI, CHAOKEHUE MAacCaXKUPOB U IKHUIAXKa MUTHEBONH U MBITHEBOM
BOJIOH, yaJieHue HEUYUCTOT U 3arpA3HEHHOMN BOJIbI, MOAJIEpKaHue HEOOXOAUMBIX
napaMeTpoB (KOHIUIINI) BO3yXa B MOMEIICHUSX.

B cocTaB Cy10BBIX CHCTEM BXOJSIT:

— TpyOOTIPOBO/IBI, COCTOSIINE U3 COSAMHEHHBIX MEXY COOON OTIENBHBIX TPYO
U apMarypsl (3aJIBUJKEK, KJIaNaHOB, KPaHOB), CIyKalled i BKIIOYEHHUS WIH
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BBIKJIFOYEHUSI CUCTEMbI M €€ YYaCTKOB, a TaKyKe JJISl Pa3JIUYHbIX PEryJIUPOBOK U
IIEPEKIIOUYCHUN;

— MEXaHU3MBbl (HACOChl, BEHTUJISAITOPBI, KOMIIPECCOPHI), COOOUIAIONIUE MEXAHU-
YECKYI0 HEPI'HIo MPOTEKAOIIEH Yepe3 HUX Cpesie U o0ecneynBarouue nepeme-
HieHue e€ o TpyoonpoBOAaM;

— cOCyJIbI (LIUCTEPHBI, OAJIIIOHBI U JIP.) JJIs1 XpAaHSHUS TOW WJIM UHOU CPEeJIbI;

— pa3nuuHble anmnaparbl (IOJOTpeBaTeNd, OXJIAAUTENH, UCHapUTeNd W Ap.),
CITy>alue JjIsi U3MEHEHUSI COCTOSIHUS CPEIbl;, CPE/ICTBA YIIPABICHUSI CUCTEMOM
U KOHTPOJIS 32 ee paboToil.

CynoBast apmaTypa UCHOJIb3yeTcs B KaueCTBE Pa300IIUTEIbHBIX U PETyJIu-
pYIOIIMX OpraHoB Ha TpyOompoBoaax. JlaHHble TPyOOHPOBOABI OOCIYKHBAIOT
DHEPIreTUYECKHEe, CUJIOBBIE, OBITOBBIE W JPYrue CIENHAIbHBICE YCTAaHOBKU U
yCTpOICTBa JJIs1 KopabJield U CyJI0B MHBIX MpelHa3HaueHuil. B kauectBe cyno-
BOI apMaTypbl B OOJIBIIMHCTBE CIy4aeB MPUMEHSIETCS 3allopHasi apMarypa, Ko-
TOpasi IEPEKPHIBACT MOTOKH KHUJIKOCTEH, Ta30B U MHBIX CPeJl HA KOHKPETHBIX 3a-
MOPHBIX yYacTKaX TPyOOMpoOBOJaX M M3MEHSET mMmapaMerphbl mnoroka. CymoBas
apMaTypa BKJIIOYaeT B ce0s KMHICTOHBI, KOHJICHCATOOTBOIYUKH, BaJIbl, IIIITHH-
JIeNH, MITY LIEPHO-TOPIEBbIE W3JENUsl YIUIOTHEHUS M TaK Jajee. ITO MOXKET
OBITh, KaK 3allOpHasi, TaK M PETyIHUpYIOIIas, MpeJOXpaHUTEIbHAsS U KOHTPOJIb-
Hasi apMaTypa. YIpaBJIeHHE apMaTypol OCYIIECTBISETCS ¢ IOMOIIBIO TPUBOJIOB
(py4HOrO, TUCTAHIIMOHHOTO M aBTOMAaTUYeCKOro). PydHoil mpuBO UCTIONB3yeT-
Csl TOTJIa, KOT/Ia TIEPEeKPhITHE MOTOKA COBEPILIAETCS KakK 3aracHoi (pe3epBHBIN)
pPEXHUM, BO BpeMs PEMOHTA CUCTEM U TPYOONPOBOJOB HIIM MPHU aBApPUMHBIX CH-
Tyanusix. B ciydae HEoOXOIUMOCTH JOCTHXKEHUSI TPYIHOIOCTYITHBIX MECT HC-
MOJIb3YeTCs JMCTAHIIMOHHOE YIPABIICHHE: 3a/laya CIICIHUAIUCTa 3aKII0YaeTCs B
1oJlaye CHUrHaja B CUCTEMY JMCTAHIIMOHHOTO YIPAaBJICHUS M MPOBEPKE HCIIOJI-
HEHHS 3TOTO CHTHaJla COOTBETCTBYIOIIUM MexaHu3MoM. KcTtaTu, coBpeMeHHbIE
KOMITBIOTEPHBIE TEXHOJIOTHH MO3BOJISIIOT MPOBOAUTH 3TH MPOIlecChl BooOIe 0e3
y4acTHUsl YEJIOBEKAa, TaK KaK 3apaHee 3alporpaMMHUpPOBaHbl Ha OMNPE/ICIICHHbIC
JNEUCTBUA.

CynoBas (kopaOenbHasi) apMaTypa JAEIUTCS Ha YEThIpe KaTErOpvH B 3aBH-
CUMOCTH OT TOT'0, KaKuM 00pa3oM JBUTAETCS OpraH, KOHTPOIUPYIOMIUN U U3Me-
HSIOIIUM TOTOKU paboue Cpeibl:

— KJIaMaHbl ¥ 3aXJIOTKU JIBUTAIOTCS CHHXPOHHO C paboueil cpeaoii;

— KJIMHKETHI (3aJIB>KKH), 30JIOTHUKU JIBUTAIOTCA NEPHEHIUKYISPHO padoueit
cpene;

— KpaHbl, 3aCJIOHKU (3aTBOPHI) MEPEMEIIAIOTCs MOBOPOTOM 3alOPHOTO OKpyra
BOKPYT OCH;

— apMaTypa MeMOpaHHOro Tuna (3yactTuuHasi quadparma HaXOJUTCA O] BIUS-
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HUEM Harpy3Ku).

Tak Kak MOpCKas cpela B pas3bl arpeCCUBHEE Cpelibl, B KOTOPOM HCIIOJIb3YETCS
oOIIIeTIPOMBIIICHHAs] TPYOOIPOBOJIHASI apMaTypa, HepaBerollasi CTajib U 4y-
T'YH HE MOTYT OBITh OCHOBHBIMH MaT€pHajaMH JJII U3TOTOBJICHUS 3allOPHBIX U
PETYIUPYIOUIUX 2JIEMEHTOB. B mpOoTHUBHOM ciydae, JAeTaiau apMaTypbl OBICTPO
NPUXOJAT B HETOJHOCTh, YTO MOXKET MPUBECTH K BO3ZHUKHOBEHUIO aBAPUUHBIX
cutyaruit. [loaToMy Ha cynax MpUMEHSIOTCs 00Jiee MPUTOAHBIC ISl MOPsI MaTe-
puasl — OpoH3a U JIATYHb C OCOOBIMH MPUMECSIMU. PacmpocTpaHeHO UCTIONB30-
BaHHE TUTAHOBBIX CIUIABOB, KOTOpPbIE OOBIYHO YCTaHABIMBAIOTCS HAa BOCHHBIX
CyJlaX WJIHA TIOJIBOJHBIX JIOJKAX C IEJIbI0 CHU3UTH OOIYI0 MacCy W MPUATh JieT-
KOCTb. B pOCCHICKON CyZOBOW MPOMBINIJIECHHOCTH MPUMEHSIOTCS JIYUIIUE T10

Ka4CCTBY CIUIaBbI, BCIICACTBUC YCTO pOCCHﬁCKaH apMmartypa CJIaBUTCA CBOUM Ka-
YECTBOM U BBICOKOU HGHOﬁ.

7.1. CynoBble 3aXJIONKHU

Cynossle 3axiyionku (puc. 11) — oguH U3 Hanbosee BaKHBIX JIEMEHTOB CY-
JIOBOM apMaTyphl. DTO YCTPOWMCTBA, MPOITyCKAIOIIUE IMOTOK paboued cpeabl

TOJILKO B OAHY CTOpOHY. OHU HIMPOKO MPUMEHSIOTCS MPU MOHTa)ke TpyOompo-
BOJIOB Pa3JIMYHOr0 Ha3HAUYCHMUS.
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Puc. 11. 3axyonka
7.1.1. O0mas xapaKTepucTHKA

ITo KOHCTPYKTUBHOMY HCIIOJIHCHHIO 3aXJIOIIKH MOI'YT OBITh BCHTUIIIMOH-
HBIMHK JABYCTOPOHHHMMM, I'a30BOAJOHCIIPOHUIACMBIMHU, IICPCIIYCKHBIMH KW HITOP-

MOBBIMH, BBIIIYCKACMBIMHU B TPCX MOI[I/I(l)I/IKaI_[I/IHXI IOPHU30HTAJIbHBIC, YIJIOBBIC U
BCPTHUKAJIBHBIC.
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Ilo Ty mpuBOAa 3aXJIONKU MOAPA3AEIAOTCA Ha JUCTAHIMOHHO YIIPaBIIs-
€Mbl€ C THUAPABIMYECKUM MPHUBOJOM M AYOIHMPYIOUIMM PYYHBIM MHPUBOJIOM U
yIpaBisieMbl€ TOJIBKO PYYHBIM IIPUBOJIOM.

Puc. 12. TpexmepHast MOJCITb 3aXJIONKH

3anopHbIid OpraH 3axXJONKHU MJIOTHO MEPEKPHIBAET TPYOOIPOBOIbI, UCKIIIO-
yasi TPONYCKU CPEellbl WM €€ MapoB 4Yepe3 MecTa COMPSIKEHHUs JeTaneu, mpo-
KJIAJKA W YIJIOTHUTENIbHbIE 3JeMeHThl. He3aBucHMMO OT MpuHIUIA JTEeHUCTBUSA,
MIPUBOJIBI 3aXJIOTOK JOJKHBI YAOBIETBOPSATH CIEAYIOIIMM OCHOBHBIM TpeOOBa-
HUSIM:
— HCKJII0YATh CAMOIPOU3BOIBLHOE OTKPHITHE HIIH 3aKPBITHE 3aIIOPHOTO OPraHa;
— obecrneynBaTh BO3MOKHOCTD YIIPABJICHHS 3aXJIOMKOW U KOHTPOJS €€ paboTh
B CIyyae He0OXOIMMOCTH U3 OJHOTO WM HECKOJIBKUX TTOMEIIICHUIA;
— JIOIyCKaTh OBICTPOE MEPEKITIOUEHUE C JUCTAHIIMOHHOTO HA MECTHBIN MPUBOJI;
— MPUBOABI JOJKHBI UCKIIIOYATh JIOXKHBIE cpadaThIBaHMsI, UCKpOOOpa30BaHUE U
IIYMHOCTh CBEPX JIOMYCKAaeMOI'0 YPOBHSI.

7.1.2. O6n1acTh NpUMeHEHH s

3axJI0NKH OTHOCSTCS K 3alIOPHOM apMaType U NPUMEHSIOTCS ISl IEPUOIH-
YECKOTO WJIM Pa30BOT0 BKJIIOYEHUS WM OTKIIOYCHHS 4YacTed TpyOoIpoBoja.
ApmaTtypa mogo0HOro THIa HAXOJIUT MPUMEHEHHE B CUCTEMaX TPyOOIPOBOIOB,
TPAHCIOPTUPYIOLINUX KUJIKOCTH WIIH I'a3bl, U B CUCTEMAaX BEHTHISILUH.

B ornuuue ot apyrux nmoaoOHBIX MEXaHWU3MOB, 3aXJIOMKH MEPEKPHIBAIOT
CJIIMBBI TOPa3i0o OBICTpPEE 3a CUET KPEIUICHUsS! phluara Tapejaku K OCU B CTOPOHE
OT IOTOKA IMPU MOMOIIM MIApHUPOB. HecnoxHble KOHCTPYKIHMU MPEANOIararT
ABTOMATUYECKOE OTKPBITHE M 3AKPBITHE 3aXJIOMOK IPHU MOMOIIH JBUKECHUS MO-
TOKOB.

Kak nmpaBuiio, Ha KOpaOJsiX yCTaHaBIMBAIOT, KAaK HEBO3BPATHO-3aIIOPHbBIC
MEXaHU3Mbl C BBICOKOW CKOPOCTBHIO M MPEAHA3ZHAYAIOTCS OHM IS JKUIKOCTEH.
biiaromaps uM, MOTOK KUJIKOCTH UIET UCKIIFOYUTEIIBHO B OJJHOM HAIIPaBICHUU U
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OBICTPO MEPEKPHIBAECTCSA MPU HEOOXOAUMOCTH. 3aXJIONKU MYTEBbIE UCTIONB3YIOT-
Csl BO MHOTHX CHCTEMax KOpalJisi, B TOM YHCII€ U B SHEPreTUYeCcKOil, ObITOBOMH,
TOIUIMBHOM, TPOTHUBOIIOKAPHOH, OAJIJTACTHON U BOJOOTIMBHOM.

7.2. KnuakeTHAad 3aABUKKA

KnunHkeTHbIE 3aIBUKKH — CaMble BOCTPEOOBAaHHBIC HA CYJax, MOCKOJBbKY
SIBJISIIOTCSI HAJIEXKHBIM OJIOKOM YIIpaBIEHUS JJIS )KUAKUX MOTOKOB. OHU UCIIOJIb-
3YIOTCSl Ha TOTUIMBHBIX, BOJIOOTJIMBHBIX, OCYIIUTENIbHBIX, OAJIJIACTHBIX U JIPYTUX
CHUCTEMaX, a TAKXKe ISl TYIIEHHUS TT0KapoB Ha CyJax.

3aIBUKKA OTHOCATCSI K TPYOONPOBOJHOM apMmaType, a UMEHHO K KJIaccy
3amuparonmx ycTpocTB. Mcmonb3yroTes B TpyOONpoOBOJax, TPAHCIOPTUPYIO-
IMX BOAY, Map, ra3, HePTh U HEPTENPOAYKTHI, APYTHE KUJIKUE U Ta3000pa3HbIC
cpenpl. [IpuHuun AeHCTBUS OCHOBAH Ha MEPEKPHITUH MOTOKA 3aTBOPOM, JBUTa-
IONIUMCS TIEPIICHANKYJSIPHO TOTOKY. Ilepemernienue 3aTtBopa oOecrieunBaeTCs
y3JI0M IIMUHACIB-MTOK. [Ipu HEOOXOIMMOCTH 3aJBUKKH KOMIUIEKTYHOTCS
ANEKTPUUYECKUM, THEBMATHYECKUM WIIM TUJIPABINYECKUM MTPHUBOJIOM.

OcHoOBHbIE MTapaMeTpbl MPOAYKUUH, BblyckaeMoii B P® u CHI', cooTBeT-
ctBytoT ['OCT 9698-86. Tak, s CTadbHBIX 3aJBH)KEK YCJIOBHBIA JUAMETP
Y mensercs or 50 mm go 1600 mm, ycinoBHoe nasienue PY ot 0,16 mo
25 MllIa, y 4yryHHBIX 3aABUKEK MakcuMaibHoe PY makc = 2,5 MIla. [na 3a-
IBUKEK W3 CIUIABOB LIBETHBIX METAJUIOB 3HaueHWs J|Y Haxonodrcs B Auana3oHE
15 — 300 mm, a HauGosbiiee PY pasuo 4 MIla.

B 3aBucumMocTu ot quameTpoB cenen, GopMbl U MaTepUaloB 3aTBOpa, Ma-
TEpPHUAJIOB KOPIyca U TUIA IITOKA BBOJAUTCS Kiaccudukanus 3aaBmkek. [lomu-
MO 3TOTO, UMEETCs Kiaccu(uKanus 1mno TUIMYy MpUBoOaa

7.2.1. O0mas xapakTepucTHKA

B nutepaTypHBIX HCTOYHHKAX MOKHO HAUTH HECKOJIBKO OMPEACICHUN 3TO-
ro ciosa. B mepeBoje ¢ rouiaHacKoro OHO O3Hayaer 3aciaoHka. KimHker — 310
BU/JI KJIallaHa, UCIOJIb3yEMOTr0 B CyJlaX B KaueCTBE 3aJBUKKH, CIIOCOOHOI mepe-
MellaTbesi B MpupadboTaHHOM TrHe3zne. OT BUAa KUCMOJIb3YyEeMOro 3alOpHOro Me-
XaHM3Ma, 3aJIBUKKH BBITYCKAIOTCS C 3aTBOPAMMU:
— IUIOCKUMU;
— C OJHOCTOPOHHUM KJIMHOM,;
— C JABYCTOPOHHUM KJIMHOM (oAHUM uiu aByMs). [lociennue nBa BUa U €CTh
KJIMHKETHI.

3aaBuxku (puc. 2.1) BolllyckaroTcs auamerpom ot 65 g0 350 mm, Bblaep-
KUBAIOT JaBlicHHe OT 2,5 mo 16 kr/cm?. MMeroT (iIaHIEeBBIN THIT COCTHMHCHUS.
Kopniyc nmpou3BoAsT U3 yriiepoAuCTON CTalid, JaTyHHBIX WM OPOH30BBIX CILIa-
BOB. Y JII00OT0 THNA 3aJBUKEK-KJIMHKET €CTh CBOM «MHHYCBD» U «IUIIOCHI», C
KOTOPBIMU HEOOXOJIUMO CUUTATHCS, MPOKIAAbIBAsi WA COCTABIISISL MPOEKT TPY-
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6orpoBoja. ECTh 3aIBUKKH, KOTOpPBIE HE BBIACPKUBAIOT BBICOKHE TEMIIEPATYPBI
WJIM arpECCUBHYIO CPENy, SBISACH HEHAJAEKHBIMU JJIS1 STOTO IPUMEHEHUS.

40

415
—
:JﬂJ
[
TED

TH
Vet

/1]
Y FFEyyyi
ja——:

7777
7
"

[ [}
o

10

Puc. 13. KinnukeTHas 3aaBMKKa

K nonHonpoXoaHbIM OTHOCSITCSI YCTPOMCTBA ¢ AUAMETPOM CEIEN HE MEHb-
MM, Y€M JHaMeTp TPyOONpoBOAa, B TPOTUBHOM CIydyae OHU CUYUTAIOTCS
CY’KEHHBIMHU.

[IpombINIEHHOCTH BBITyCcKaeT oba Tuma, cootHomenue Y, PY u Bumos
moHTaxka nmokazano B ['OCT 9698-86.

C uHXEeHEepHOHN TOYKH 3pEHMsI BOBMOXHBI JIBa pelIeHus o popMe 3aTBOpa
— KJIMHOBU/IHBIM U IPSIMOW WJIM TIApaJUIEJIbHBIN.

KnuHoBas 3aiBHKKa MUMEET KJIMHOBBIM 3aTBOpP, M Mapy CEHIEN, pacroiio-
KEHHBIX TI0J1 yrioM. [MoTHOCTH 3anmupanust 00ecreuynBaeTCsi BKMMaHUEeM K-
Ha MexXAy cemiamu. KIIMHOBbIE 3aIBUKKHU BBIITYCKAIOTCA C HECKOJBKMMU BU/JA-
MH 3aTBOPOB: IEJIbHBIN KECTKUM KIWH, LEAbHBIN YIPYTHil (I0MYyCKaeT HEKOTO-
pBIii U3TU0) M COCTABHOM U3 IBYX JTUCKOB.

[TapannenpHas 3aABMXKKa CHAOKEHA OJTHAM WIIA JIBYMsS CEIJIaMU C Tapai-
JIEJIbHBIMM TUIOCKOCTSIMH, 3aTBOP TAaK)K€ MMEET OJHY WM JBE YIUIOTHSIOIIUX
miockoctd. OHU MOTYT UMeTh (HOpMY JUCKA WM JucTa (MHUOEPHBIA 3aTBOP).
['epMeTHUYHOCTH 3aKPHITUS TAKKE 00CCTICUNBACTCS PACKIMHUBAHUEM, HO B 9TOM
CIy4ae OHO MPOUCXOAUT 3a CYET MEPEMEUICHUS KIMHA MEXAY 3alUpPAOIIUMU
TapeaKaMmH.
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3a1BMKKU C BBIABIDKHBIM MITOKOM. B TakMX KOHCTPYKIHAX 3aTBOP Tepe-
MEUIAETCsl BMECTE CO IMITOKOM, COOTBETCTBEHHO B OTKPBITOM COCTOSIHUHU TpeOy-
10TCA OoJblIME TabapUTHI IS pa3MELIeHUsI.

3aIBJKKH C Bpallla€MbIM LINUHAEIEM (HEBBIIBH)KHOM ITOK). 3aTBOpP B Ta-
KHX KOHCTPYKLHSIX MepeMeniaeTcs o pe3rboe Bpallarouerocs mroka, KOTOpbli
OCTaeTCs BHYTPH 3aJIBUKKH.

CranbpHble U YyTryHHBIE 3aJBWXKKU. HanMeHOBaHMEe 1O TUIY KopIyca, Tak-
K€ U3rOTABIMBAIOTCA 3aJIBUKKH C KOPIYCAMH U3 I[BETHBIX METAJIJIOB U CILJIABOB
(6pon3za, amomMuHuUi). J[OMOTHUTENIHHO OTIMYAIOT 3aJIBMXKKUA C YIJIOTHUTEIb-
HBIMH MIOBEPXHOCTAMU U3 KOPPO3ZUOHHOCTOMKUX CTAJICH.

7.2.2. llpeumy1ecTBa 3aIBHKEK

HpCI/IMYH_ICCTBaMI/I 3aJIBJKCK CHHUTAIOTCA IINIABHOC U MCIJICHHOC ICPCKPHI-
THUC IMOTOKA, HC3aBUCUMOCTL YCUJINA 3aKPBITHA OT HAaBJICHUA CPCIbI, OTCYTCTBUC
rmapoyaapoB, T pMCTUIHOCTDL, 4 CaMOC T'JIaBHOC — MAJIOC COIIPOTHUBJICHUC B OT-
KPBITOM IIOJIOKCHHUHU W HC3HAYUTCIIbHAA IIOTCPA HABJICHUA. CI’IMMCTpI/IIIHOCTB
CXCMBI ITO3BOJIACT SKCILTYATUPOBATH 3a/IBUKKHU B o0oux HaIlPpaBJICHUAX ITIOTOKA.

Puc. 14. TpexmepHast MOJeNb KIMHKETHOM 3aIBHKKH
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7.2.3. HegocTaTKu 3aABHIKEK

['maBHBIMU HETOCTAaTKaMHM CUMTAIOTCS OTHOCUTENIBHO OOJbIlINE TadapuThl,
Macca, OOJbIIOE yCHUIIME 3aKpbIBaHUS M OTpaHMYEHHE MO npuMmeHeHuro. He-
CMOTpSI Ha IUIABHOE MEPEKPBHITHE MOTOKA, 3aJBUKKH UMEIOT HU3KHE PETYIUPO-
BOYHbBIE CBOMCTBA, @ TAK)Ke OBICTPBII M3HOC TApeJIOK B MPOMEKYTOUHBIX MOJIO-
KEHUSAX.

7.2.4 O6n1acTb NpUMeHeHus

KnunkeTHbIE 3aIBUKKA CKOHCTPYUPOBAHBI MIPEUMYILIECTBEHHO JJISI CYIOB,
obecrnieurBasl HaJISKHYIO IIPOIYCKHYIO CUCTEMY PAa3IUYHBIX KUJIKOCTEH U Ta30B.
3aBUKKAaMU MOXXHO YIPaBIATh AUCTAHIIMOHHBIM CIIOCOOOM WM PpYy4YHBIM. J(u-
CTAHIIMOHHO-YTPABIsieMble 3aJBUKKA HMEIOT BTOPOM pYy4YHOM JyOIHMKaT
YCTPOMCTBA U JATYMKHU YPOBHS HAXO0XKICHHUS 3alIOPHOTO MEXaHU3MA.

3aIBUKKA-KIMHKET UCIOJIB3YETCS B CYAOBBIX Pa3sHOOOPA3HBIX CHCTEMax:
BOJOOTJIMBHOM; OCYIIAIOIICH; KPEHOBOH; OaJITACTHOM; OXJIa)xaaroei; moxxapo-
TYIIEHUS]; TOTJIMBHOM; SHEPTeTUYECKOM.

3aBUKKA CBOOOJHO TPOITYCKAIOT pa3IMYHbIE KHUIKO W Ta3000pa3HbIC
CyOCTaHIIMU: MOPCKYIO WJIM MHUTHEBYIO BOAY, MPOAYKTHI HedTenepepaboTKu U

T.J.

7.3. Kimanausl

YacTo MCMONB3YIOTCS KJIAMaHbl Pa3IMYHBIX BUJOB: PEAYKLIHUOHHBIE, PETY-
JUPYIONINE, HEBO3BPATHO-3alIOPHBIC, APOCCEIbHBIE, MPEIOXPAHUTENbHBIE I10-
*KapHbie U 3anopHbie. CylIecTBYeT TakKe MOTPEOHOCTh B IIAPOBBIX KpaHAX U
MHOT'OKJIalIaHHBIX KOpoOKax. Poccuiickuii ppIHOK OT€UYECTBEHHON M UMIIOPTHOM
CyJIOBOM apMaTypoi HachIIIeH: 6€3 0co00ro Tpy/ia MOKHO HAWTH TTOAXOASAIIYIO
JeTaib, TAK KaK MPOU3BOJUTENN U MOCTABUIUMKH MPEJIaratoT CyJI0BYIO apMaTy-
Py Pa3IUYHBIX THUIOPAa3MEPOB, MoaudUKAM W KOHCTpyKuuii. Kiamanom
HA3bIBACTCA KOHCTPYKIUS TPYyOOIPOBOTHON apMaTyphl, 3aTBOP KOTOPO Tepe-
MEIIAETCA BO3BPATHO-IIOCTYIIATENBHO BJOJIb YIUIOTHUTEIBHBIX IMOBEPXHOCTEU
ceuia Kopiryca. 3aTBOPHI KIIaaHOB OOBIYHO BBITIOJHAIOTCS B pOpMe Tapenku -
IJIOCKOM WJIM KOHYCHOM. TakKe KilanaHaMy WHOTJa Ha3bIBalOT HEKOTOPHIE THUIIbI
3aTBOPOB (Hampumep, oOpaTHBIN 3aTBOP), 3aMUPAIOLIUNA 3JIEMEHT KOTOPBIX MpHU
OTKPBITUHA W 3aKPBITUHA OMMUCHIBAET AYry. TeM He MeHee, B rOCYyJapCTBEHHBIX
CTaHJIApTaX MPEAYCMATPUBAETCA CTPOTOE PaA3ECICHUE MEXKAY 3TUMU JIBYMS TH-
MaMH apMaTyphbl, HIO3TOMY B TaHHOM KOHTEKCTE OyIyT pacCMaTpUBaThCS TOIBKO
YCTPOMCTBA C BO3BPATHO-TIOCTYIIATEIILHBIM JIBM)KEHUEM 3aTBOpa. Takxke K Kia-
MaHaM OTHOCATCS KOHCTPYKUHUHM apMaTyphbl C YHIPYyro-aepopMupyeMbIiM 3aTBO-
pOM, IPEACTABISAIOMKNM COO0K MEMOpaHy WK LIIAHT.
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7.3.1. Kimaccupukanms KJIanaHoB

CymiecTByeT O4eHb OOJBIIOE KOJIMYECTBO BapHaIlMil KJIamaHoB. 31ech 0y-
IyT PacCMOTPEHBI TOJIHKO OCHOBHBIC MPHU3HAKH, IO KOTOPHIM OCYIIECTBIISAETCS
uX Kiaccudukanms.

[To pacmoyiokeHUI0 MPUCOCTUHUTEIBHBIX MAaTPYOKOB, KOTOPHIMHU KJIaNlaHbI
MOJICOEIUHSAIOTCS K TPYOOIIPOBOAY, YCTPOMCTBA MOAPA3ACIAIOTCA Ha YIIIOBBIE U
MIPOXOJIHBIE. B YIIIOBBIX KJIalmaHaX MPHCOCIUHUTENBHBIC TATPYOKH PacIofioxKe-
HBI TIOJ YTJIOM APYT K JIPYTy, B MPOXOJHBIX OHHM PACIIOJIOKCHBI HA OJHOW OCH
WY TIapaJuIeTIbHO APYT APYTY.

[To kKOMMYECTBY CeACN - OTBEPCTHIA, PACIIONIOKEHHBIX BHYTPH KOPITyCa, Ye-
pe3 KOTOphIe MPOXOAUT paboyas cpena, KIamnaHbl MOAPA3ICISIIOTCS Ha OJHOCE-
JeNbHBIC W JByXCeleibHBbIC. B JBYXCEHENbHBIX KiamaHax 3aTBOpP IMOMEIICH
MEXIy CelJIaMH, IIOATOMY MX 3aKPhITHE U OTKPBITHE MTPOUCXOIUT OTHOBPEMECH-
HO.

OpHOCcenenpHbIC KIIamaHbl OTIIMYAIOTCS APYT OT JApyra 1mo ¢opme 3aTBopa,
KOTOPBIM MOKET OBITh BBINOJHEH JIMOO B BUAC KOHYCA (MIOJIbUaThIC KilalaHbl),
1100 B BUJIC TapEIKH.

Krnamnanel, ynpaBieHre KOTOPHIMU OCYHIECTBISIETCS C TMOMOIIBIO THIAPO-
OpUBOJAa WJIM TTHEBMONPHBOJAA, a TaKXKe KIAMaHbl, KOHCTPYKIUS KOTOPBIX
npelycMaTpUBaeT HaJU4KMe TMPY>KUHBI WU TPY30B (HAMPUMEP, COJICHOUIHBIN
KJIamaH) MOAPa3IeNsatoTCs Ha HOPMAIbHO OTKPBIThIE U HOPMAJIBHO 3aKphIThie. B
NEPBOM ClIydae KJamaH HaXOIUTCS B OTKPHITOM IOJIOKEHUHU U JUISl €r0 3aKphI-
TUSI HEOOXOAMMO YCUJINE, TIepelaBaeéMoe K IIMUHIEI 0. 3aKPhIThIE KIIalaHbl, CO-
OTBETCTBEHHO, pabOTatOT HA000POT. TakKe €CTh KOHCTPYKIIMU YHUBEPCATBHBIX
KJIAITAaHOB, KOTOPBIE MOT'YT OBITh 3a()UKCUPOBAHBI B 000UX TIOJIOKEHHUSX.

[To mpou3BOAUTENEHOCTH HEKOTOPHIE TUIIBI KIAMAaHOB (HAMPUMED, MPE.Oo-
XpaHUTEIBHBIC) MOAPA3ACIAIOTCS HA: MaJlo-, CPEIHE- U MOJHOMOIbEMHBIE. DTOT
napameTp 3aBUCUT OT TOT'0, HACKOJBKO MOJHUMAETCS 3aTBOP KJIallaHa U, COOT-
BETCTBEHHO, CKOJIBKO paboueli cpeibl OH MOXKET IPOIMYCKaTh.

B HexoTophIX THHax KIamaHOB MPETyCMOTPEHO JABa 3aTBopa. Takue kia-
MaHbl Ha3bIBAIOTCS JBOWHBIMU. Pa3HOBHUIHOCTH aHAIOTUYHBIX KJIaNaHOB C OJI-
HUM 3aTBOPOM HA3bIBAIOTCS OJJUHAPHBIMH.

[To xonmM4ecTBY MPUCOCTUHUTEIBHBIX MATPYOKOB M, COOTBETCTBEHHO, KO-
JUYECTBY BITYCKHBIX W BBIMMYCKHBIX OTBEPCTHH, HEKOTOPHIE PA3HOBUIHOCTH
KJIAMIaHOB TOJPA3JCISIIOTCS Ha JIBYXXOJOBBIC, TPEXXOJOBBIC M UYETHIPEXXOJ0-
BEIC.

7.3.2. TUNBI 1 HA3HAYCHUSA KJIAMAHOB

KoncTpyknus knamnana MEHSIETCSI B 3aBUCUMOCTH OT TOT'0, KAKHAE 33/1a4l OH
JIOJKEH BBITIOJIHSTh. 3anopHble KianaHsl (puc. 15) npeaHa3sHayeHsl JUisl MOJTHO-
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ro NEepeKpbITUsl NOTOKa padboueil cpenpl. K 3amopHbIM KianaHaM TakXe OTHO-
cATCS MeMOpaHHbIE U NUIAHTOBBIE KJIAMAHBI C JIACTUYHBIM 3aTBOPOM.

N
/

Puc. 15. 3anopHelii kanax

HpCIlOXpaHI/ITCJ'IBHBIC KJ1allaHbl aBTOMAaTHU4YCCKH C6paCBIBaIOT pa60qy10
cpeay, €CIn AAaBJICHHC HAYMHACT IMPCBLHIIIATH 3aTdaHHYIO HOPMY. OHU HCIOJNb-
3YIOTCsA B 3aKPBITBIX CUCTCMAX.

Puc. 16. TpexmepHast MOJIeNb 3aMOPHOTO KamaHa

PeFYJIHPYIOHII/Ie KJIaITaHbl ITO3BOJIAIOT YMCHBIIATH WKW YBCINYUBATDb 00BeM

II0JaBa€MOU B CUCTEMY cpeapl. Takue KilamaHsl yIpaBIsSIIOTCS IPU IIOMOIIH I10-
CTOPOHHEr0 UCTOYHHMKA SHEPIUH.
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[lepenyckHbie KiamaHbl MpEIHA3HAYEHBI [JIs MOJAEpKaHUS 3aJaHHOTO
JABJICHUSI B CUCTEME, YTO OCYILECTBIISIETCS 3a CUET MOJIauu CPelbl B IPYroe OT-
BETBJICHUE TPYOOIPOBOIA.

OTtceunble (3alIUTHBIE) KJIamaHbl MO3BOJSAIOT OBICTPO OTKIHOYUTH MOTOK
paboueii cpebl.

JIpIxaTenbHbIe KIanaHbl IpeHa3HaYeHBI JJIs BBIITyCKa MapoB U BO3yXa U3
CHUCTEMBI, a TAKXKe MPEIyNPEeKIat0T 00pa30BaHKe BaKyyMa.

OOGpaTHbIe KJIanmaHbl TPeHA3HAUCHBI I IPEJOTBPAIICHUST aBapUil BO3HHU-
KaloIIUX B clydae, Korja pabouas cpe/la MEHSET HalpaBlICHHE CBOErO JIBUXKE-
HUS Ha MIPOTUBOIIOIOKHOE.

7.3.3. YcTpoiicTBO M NPUHIHUI pa00Thl KJIANAHOB

Krnanan coctouT u3 xopiyca, BHYTpH KOTOPOTO pacIoJIOkKEHBI Celia, 3a-
TBOPBI, IITTUHACIS WIK CEPICUYHUKU (CTEPKHU, NIEpeIatolIne ABUKEHHE OT pyy-
KU WJIA IPUBOJIa K 3aTBOPY) U KpbIku. [Ipu nmepenaye ABUKEHUS OT UCTIOIHU-
TEJIBHOI'0 MEXaHW3Ma WM PYYKH, B JBUKEHUE MPUBOIUTCS MIMUHAENIb, KOTO-
PBIii, yBiIeKas 3a cOOOM 3aTBOP, OTKPBIBAET MJIM 3aKpPbIBAET MPOXO]I sl paboyeit
cpenbl. Pabouas cpena moctymnaer 1no BXOAHOMY MaTpyOKy B KOpIycC KjamnaHa u,
€CJIM 3aTBOP OTKPBIT, UepPe3 BHIXOJAHOU MaTpyOOK MOMajaeT B CUCTEMY — TpyOo-
IIPOBO/I.

8. CO3JJAHUE TPEXMEPHBIX TEOPETUUYECKHUX YEPTEXKEN
CYZOB PA3JIMYHBIX TUIIOB B CUCTEME AUTOCAD

8.1. BoiuepuuBaHue U pegakTupoBanue npoexkunu «Kopmye»
TEOPEeTHYECKOr0 YepTeKa

Hapyxnas ¢opma kopriyca CynHa OINpeAenseTcs JUHUSIMHU HINaHTOyTOB,
0aTOKCOB W BaTepIWHUMN, M300pakacMbIMH Ha TEOPETUYECKOM uepTeke. Bce
9TU JIMHUH BBIYEPUUBAIOT B BUJIEC IIABHBIX KPUBBIX, KAXKAYI0 HA CBOEH IIOCKO-
CTU IIPOEKIUH, a IBYX OCTAJIbHBIX IUIOCKOCTSX IMTPOEKUUU — B BUJIE MPSMBIX JIU-
HHM.

CoueraHue NpAMBIX TUHUN-MPOEKIINI MINAaHTOYTOB, BATEPIUHUNA U OaTOK-
COB, MEPECEKAIOIINXCS APYT C APYrOM IOJ MPSMBIM YIJIOM, Ha BCEX TPEX MPO-
EKIHAX 00pa3yloT CETKY TEOPETUUECKOro ueprexa. Takum oOpa3om, ceTka Teo-
PETUYECKOr0 YepTeka Ha MPOCKUUU «OO0K» COJAEPHKUT B3aUMHO MEPHEHIUKY-
JISIPHBIE TIPSIMbIE BAaTEPJIMHUM U LITMIAHTOYThI, HA MPOEKIUU «IOJIYIIUPOTay — Oa-
TOKCHI U IITIAHTOYTHI, HAa MIPOCKITUU «KOPITYC» — BATEPIIMHUH 1 OATOKCHI.

BrinosiHEHNE TEOPETUYECKOTO YEPTEkKA HAUYMHAETCS C MOCTPOCHUS CETKH,
KOTOPYIO BBIYEPUHMBAIOT B TAKOM MOCIEI0BATEILHOCTH: HAHOCAT OCHOBHYIO JIU-
HUIO Ha TOPOEKIUU «OOK» (OCHOBHAsI JIMHUSI — CJI€J MEPECEUCHHUs] OCHOBHOM
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mwiockoctu ¢ JIIT), ciex oCHOBHOM IJIOCKOCTH Ha MPOEKIMHU «KOPIYC», CIeN
JUaMETPAJIbHOM TUIOCKOCTH Ha MPOEKIUAX «IIOJIYIIMPOTa» U «KopIyc». B mpu-
HATOM MaclliTabe Ha OCHOBHOW JMHUM NMPOEKUUU «OO0K» OTKIIAIbIBAIOT JIUHY
CylHa MEXIy NMEPHNEHINKYJISIPAMH, BOCCTABIISIIOT METOJAOM 3aCEYEK HOCOBOM U
KOPMOBOW NEPNEHAUKYJISAPHL, a 3aTEM JIMHY cyaHa aemar Ha 10 ninum 20 npome-
KYTKOB - TEOPETUUYECKUX MIManuii. M3 Touek AeeHuss BOCCTABISAIOT MEPIICHIU-
KYJSIpbl K OCHOBHOM JiMHMHM. [Tpr 3TOM Ha Mpoekuuu «0oK» HYJIEBOU IIMAHTOYT
COBMEIIAIOT C KOPMOBBIM MNEPNEHAUKYIApOM, a 10-i mnm 20-i mmaHroyr - €
KOPMOBBIM NEepHeHAuKYIsspoM. KpaliHue mnanuu B OKOHEYHOCTSAX OOBIYHO Jie-
JIAT MTOTOJIAM.

OT/OXUB B MPUHATOM MaciiTabe Ha HOCOBOM M KOPMOBOM NEPHEHAMKY-
Jsipax BBICOTY OOpTa, MPOBOAAT MPSAMYIO JUHHUIO (JMHUIO OOpTa M MHUJENS).
CuéT mmnaHroyToB BEyT OT HOCOBOT'O MEPNEHAUKYJIIsipa (HYJIEBOTO IIMAHTOYyTa)
[0 HANpaBJIECHUIO K KopMe. OTIIOKUB HA KOPMOBOM M HOCOBOM NEPHEHIUKYIIS-
pax OT OCHOBHOM JIMHMM B MPHUHSATOM MaciiTabe OCajiKy, MPOBOJAAT KOHCTPYK-
tuBHY1O BatepimuHuio (KBJI), a 3atem, paznenuB ocajky cyJHa Ha paBHBIC TIPO-
MEXYTKH (0T 4 10 6), HAHOCAT BaTEPIMHHH.

JIns mocTpoenus ceTku npoekunn «Kopmyc» Ha mpoJo>KeHUHM OCHOBHOMU
JUHUU TPOEKIMH «OO0K» OTKIIaJbIBAIOT B MPUHATOM MaciiTabe MMUPUHY CyIHa,
KOTOPYIO JEJAT nomnojaM. M3 Touek, orpaHMuMBaOMINX IUPUHY CYJIHA U OTMeE-
Yaolmux €€ CepeArHy, METOJIOM 3aCE€UeK BOCCTaBIIAIOT IEPIECHANKYISPHIL.
CpenHuii U3 HUX — 3TO CJIe]l JUaMETpajJbHOM MIIOCKOCTH. Ha kpaliHUX mepreH-
TUKYJIIpax B MPUHSATOM MaciiTabe OT OCHOBHOM JMHUU HAHOCAT OCAIKY IO
KOHCTpYKTHBHYIO BaTepiauHuto (KBJI). s HaHeceHWs BaTepiWHUI OCAAKY
CyJIHA JICJISIT Ha PaBHbIEC MPOMEKYTKH, YHCJIO KOTOPBIX PABHO YUCITY HPOMEKYT-
KOB Ha MPOEKIHH «O00Kk». Il pa3OMBKU OATOKCOB IOJIOBUHY IIMPUHBI CYJTHA
nensT Ha 2, 3, 4 paBHBIX MpOMEXyTKa. V3 Touek aeneHrs BOCCTaBIAIOT TIEPIICH-
TUKYIISAPBI — CIeAbl 0ATOKCOB.

Ha mpoekiun «moymupoTa OTKIAIbIBAIOT B MIPUHATOM MaciiTabe JIuHYy
cynna no KBJI, koropyto gensat Ha 10 un 20 TeopeTHYeCKHUX MIMALHM.

Teopernueckue IMMNAHIOyThl, HAHECEHHBIE HA IIPOCKLUU «IIOJYIIMPOTA»,
JOJKHBI CTPOTO COBIAJATh CO IIMAHIOYTaMU Ha MTPOEKIUHU «OOK».

«I[TomymmpoTta» st pa3OMBKHU JENAT HA CTOJBKO K€ PaBHBIX MPOMEXKYT-
KOB.

OT TOYHOCTH BBIYEPUYMBAHUS CETKH 3aBUCHUT TOYHOCTH IIOCTPOEHHUSI TEOpE-
TUYECKOIO0 4YEPTEXka, MOITOMY BBIYEPUYEHHYIO CETKY TINATEIBHO IIPOBEPSIOT.
CymectByer Ba crioco0a MpoBEpKU:

a) U3MEPAIOT PACCTOSIHUE MEXY IIMAHIOyTaMH Ha «OOKY» MO Pa3JIUYHBIM
BaTEPJIMHMSM U Ha «IOJIYLIMPOTE» MO OATOKCAM; PACCTOSHUE MO IIIMAHIOyTaM
OT OCHOBHOM JINHUM 10 Pa3JIM4YHBIX BaTEPJIMHUNA Ha «OOKY» U «IIOJTYLIUPOTEN-
ot JIT 10 6aTOKCOB; pacCTOSAHHE OT OCHOBHOM JIMHUM MEXAY BaTEPIUHUSAMU 110
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6atokcam u pacctostaue ot JII mexay 6aTokcamu 1o BaT€pIMHUSAM Ha «KOPIY-
cen;

0) MPOBEPSIOT CETKY MO AUATOHANIAM, KOTOPBIE JOJDKHBI IPOXOAUTH Yepe3
TOYKHU MEPECEUCHUS MPOESKIIMI IMAHTOyTOB U BaTEPJIMHUIN Ha «OOKY», IITIAHTO-
yTOB M OATOKCOB Ha «MOJYIIUPOTE», BATEPIUHUM U OATOKCOB Ha «KOPITYCE»:
JUI 3TOrO JUIsL 3TOI'0 MCIIOIB3YIOT JIMHEMKY WM IIOJIOCKY U3 IIOTHOM 4YepTéxK-
HOI1 Oymaru.

[Ipu HETOYHOM TOCTPOCHUHU CETKH TEOPETUUYECKOr0 YepTeka corjiacoBa-
HUE KPUBBIX Ha MPOEKIUAX HEPEAKO OKA3BIBAETCS HEBO3MOKHBIM.

Ucxons u3 3aganus onpeensercs JyIMHa CyJHa MEXy NepHeHIuKyspa-
MU, IIAPUHA, KOJWYECTBO HIMAHTOYTOB M BaTepiuHUN. PexomeHayeTcss Hauu-
HaTh MOCTPOEHUE ¢ Mpoekiuu Kopnyc. [locnenoBaTeIbHOCTh ACHCTBUN TIPU CO-
3panuu cetku B AUtoCAD:

1) ¢ moMoIbI0 KOMaH/Ibl OTPE30K OTKJIAJIFIBAEM BHU3 PACCTOSHUE PABHOE
BBICOTE OOpTa Cy/aHa;

2) ¢ TIOMOIIbIO 3TOW K€ KOMaHJbI BJICBO OTKJIAJbIBAEM OTPE30K, PABHBIM
JUTMHE KOpITyca Cy/Ha;

3) nmanee ¢ MOMOLIBIO KOMAaHJBl «KPyr» CTPOUM OKPYHOCTh PaguycoM,
PaBHBIM PACCTOSHUIO MEX]Y MPOEKIMEH «KOPIYC» U «O0K»;

4) U3 TOYKH OKPYKHOCTHU BIJIEBO MPOBOAUM OTPE30K PABHBIN IIMPHUHE CY]I-
Ha;

5) U3 KOHLIa IPOIIJIOr0 OTPE3Ka BBEPX MPOBOJUM OTPE30K PABHBIN BBICOTE
oopra;

6) U3 HIWKHEH TOYKM OKPY>KHOCTH BJIEBO IMPOBOJUM OTPE30K pPaBHBIN
JUTMHE CY/IHA;

7) U3 KpaliHEeW TOYKM MPOILJIOTO OTPe3Ka MPOBOJAMM BHMU3 IOJIOBUHY IIIH-
PHUHBI CyJIHA;

8) c MOMOIIBI0 KOMaH/bI «IIPSIMOYTOJBHBIN MacCUB» BBIOMpAEM JJIMHY Ha
MPOEKITNH «OOK» M MIUPUHY HA MPOCKITUU «KOPITYC;

9) Ha KOMaHJHOW CTPOKE BHIOMpPAEM «CTOJOIBD, BBOAUM «1»;

10) BbIOMpaeM «CTPOKW», BBOAUM «8», Jajiee B PaCCTOSTHUE MEXKIY CTpO-
KaMU BBOJIUM YHCJIO PABHOE OCaJKa JICJICHHOW Ha D;

11) ¢ moMoIIbI0 KOMaHABl «IPSIMOYTOJIBHBIM MAacCCUB» BBIOMPAEM BBICOTY
O60opTa Ha MPOEKINU «OOK» W TMOTYIIHPOTY HA MPOCKITUU CITOTYIAPOTA;

12) B KOMaHJIHO#W CTPOKE BBHIOMPAEM «CTPOKH» M CTaBUM «1», BBIOMpaeMm
«CTONOMBI», CTaBUM «21»; B pacCTOSTHUE MEXIy CTOJIOIIaMU CTAaBHM YHCIIO PaB-
HOE JUTHHE CyJIHa JesieHHon Ha 20;

13) ¢ moMOIIBI0 «IPSIMOYTOIFHOTO MacCHBa» BBIOMPAEM BBICOTY OOpTa Ha
MPOCKIUHA «KOPIYC», B KOMaHJIHOW CTPOKE BBIOUpPAEM «CTPOKH», CTaBUM «1»,
BBIOMpPAEM «CTOJIOLBI», CTABUM «7», B PACCTOSHHE MEXKIY CTOJIOIAMU CTaBUM
MUpHUHY OOpTa JAEIEHHYIO Ha 6;
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14) ¢ TOMOIIBIO «IIPSIMOYTOJIBHOTO MAacCHBa» BBIOMpaeM JIMHY CyJHa Ha
MPOEKINU «IOJYIIUPOTa», BHIOMpPAEM «CTPOKH» CTaBUM «4», B PAacCTOSHHUE
MEXIy CTPOKaMu CTaBUM HIMPHUHY OOpTa ACJIECHHYIO Ha 6;

15) BeIOMpaeM KOMaHAy «pAacUJICHUTH» U BBHIOMPAEM MPOEKLHUI0 «OOK» U
«KKOPITYCY;

16) coxpaHsieM MOJIY4YEHHYIO CETKY TEOPETHUECKOTO uepTexa (puc. 17).

Puc. 17. CeTka TeOpeTHUECKOTO YepTekKa

[TocTpoiika TEOpeTUYECKUX IIMAHTOYyTOB TMPOU3BOJUTCS Ha MPOCKIINH
«Kopmyce» (puc. 18). s aToro HaMm Heobxonuma Tabnuila OpAUHAT, TIIE 3aIlu-
CaHbl OCHOBHBIE JIaHHBIC M0 KaXAoMy IIMaHroyTy. CreayeT y4UThIBaTh, YTO
cieBa OyAyT pacmoJiaraThCsi HIMAHTOYTHI, HUAYIIME OT KOPMBI O MHIENs, a
cIpaBa — OT Hoca K mujento. Hymepaiius mmnaHroyToB Npou3BOIUTCA OT KOPMBI
K HOCY.
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Puc. 18. ITpoexnust «Kopmyc» TeOpeTH4ecKoro yeprexa

JIJIst MOCTPOWKH MIMAHTOyTa CHaYaia BEIOMPAETCS] BATEPIMHUS U3 KOTOPOW
HAayMHAETCS caM IIMAaHTOyT. 3aTeM Ha Ka)JOoW CIEeAYIOIIel BaTepIUHHUU Yepe3
KOTOPYIO MPOXOAUT IIMAHTOYT Mbl CTABHUM Pa3Mep COOTBETCTBYIOIIMN pa3Mepy
JUISl 3TOTO LIMAHroyTa Ha JAHHOW BAaTEpJIMHUM B Tabiuile opauHat. s sToro
MBI UCMOJIB3YEM BO BKJIAJIKE pa3Mepbl KoMaHAy «JIMHENHBbIN pa3Mep» U MPOBO-
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UM OT JHAMETPAIbHOW TUIOCKOCTH JIaHHOE 3HaueHue u3 Tabnuibl. Pazmepsl
MPOCTABIIAOTCSA 10 MOCIEIHEN BATEPIMHUM.

[Tociie mpocTaHOBKM pa3sMepOB, UCIIOJb3Yysd NPUMUTUB «llonmunuausy, mpo-
BOJIMM JIMHHIO YEPE3 TOUKM OKOHYAHUS pa3MepoB. [locie Toro Kak mpoBesnu 1mo-
JIWIMHUIO CIENYET €€ OTPENAKTUPOBATD, IS MPUAAHUIO IIITAHTOYTY IJIABHOCTH.
JI7d 3TOro0, BRIAEIMB HAIl LINAHTOYT, HAXKMEM HAa HETO IPABOM KHOIKOW MBIIIIH.
B otkpeiBmmMmcs okHe BbeiOepeM (yHKIHMIO «PemakthpoBarth moJWiIMHUIO». B
CIeAYIOIIEM OKHE BbhIOMpaeM CBOMCTBO «Criamuth». Eciam mpu criiaxuBaHUU
IIITAHTOYT BBILIEJ HUYKE HYJECBOM BATEPIMHUM, MOXXHO €r0 BEPHYTbh M3MEHUB
HaIlpaBJieHWE KacaTeIbHOW OJHOW M3 BEPIIWH MOJIWIMHUHU, UCTIOIH30BaB (yHK-
uto0 «PenakTupoBaTh MOJUIIMHUIO» U BEIOpaB cBOMCTBO «Bepmuuay. [1o Tako-
MY NPUHLUIY CTPOUTCS BCE TEOPETUUECKUE IITIAHTOYTHI.

8.2. BoluepuuBaHNe U peJaKTHPOBaHNe NpoeKunu «box»
TEOPEeTHYECKOro YepTexKa

Jlanee, mocne Kak MOCTpPOEHA OCHOBHAs YacTh TEOPETHUECKOrO 4YepTexa
Kopiyca cyaHa — «Koprycy», MOXHO MPUCTYNaTh K MOCTPOCHUIO U PEAAKTUPO-
BaHMIO npoeKkunu «bok» (puc. 19).

Puc.19. Ilpoeknus «bok» TEOPETUIECKOTO YepTexkKa

JIJist MOCTpOCHUS TaHHOW MPOEKIIMKM HaM HEOOXOJUMO 3aMEpPUTh PaccTos-
HUs Ha npoekiuu «Kopmyc» ot muaum 11 1o Toukm nepecedyeHus N-oro mmnaH-
royTa ¢ JuHHel k-oro 0arokca. [lomydeHHbIe paccTOSHUS MBI OTKJIaJbIBA€M Ha
FOTOBOM TEOPETHUYECKOM CETKE MPOEKINHU «boK» B TOpsIIKE COOTBETCTBUA.

[Tocne 3aBepiIeHUsI COCOUHSIEM IOJYYEHHBIE TOYKU HNPUMUTHUBOM «IIOJIH-
JTUHUS», TAKXKE NI TOTO YTOOBI HAIl TOMYyYUBIIUNUCS OOBOJ BBIMIET TJIABHBIM
COOTBETCBEHHO OCOOCHHOCTH KOHCTPYKIIMHM CYy/IHA, BBIOMpaeM «pemnakTHpOBa-
HUE NOJIWIMHUWY) U MPOU3BOJINM BCE AHAJIOTUYHBIC JIEMUCTBUS, KaK C BbIUEPUU-
BAHUEM TEOPETUYECKUX IINAHTOyTOB HA MpoeKunu «Kopiycy.

8.3. BoiuepuuBaHue u pegaktupoBanue npoexkunu «lomxymupora
TEOPETHYECKOr0 YepTeKa

B noctpoenun npoekuun «llomymmupora» (puc. 20) HET HUUETO CIOKHOIO,
T.K. BCE JJaHHBIE JJI1 IPOPUCOBKHU BATEPIMHHUN Mbl UMEEM U3 YK€ ITOCTPOCHHBIX
panee AByx npoekuuil «Kopmye» u «bok».
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Puc. 20. ITpoexnust «IlomymupoTa» T€OPETHIECKOTO YepTeKa

Camoe rimaBHOE BHUMATEIBHO U BEPHO IIPOBECTH COTIACOBAHUE JIMHUN CO-
OTBETCBYIOIIMX APYr Apyry. Ecim e corinacoBaHHE HE BBI3BAJIO HUKAKUX 3a-
TpyaHeHuit, To TY kopmyca cyaHa Obut BepHO nocTpoeH. Ecnu ke nHave, Hy k-
HO IIPOBEPATH BCE UCXOAHBIE JAHHBIE U AJITOPUTM IIOCTPOCHUS.

8.4. ®opMupoBaHUE TPEXMEPHOr0 KapKaca KOpImyca cyJaHa

CoznaeM TpEXMEPHYIO TEOPETUUECKYIO CETKY CIIEIYIOIIMM 00pa3oM: BbI-
JeNsieM JUIMHY MEXAy NEPHeHAUKYISpaMH, BCE IIMAHTOYTHI, aXTEPIITEBEHb,
dopuTeBeHb U NayOHYI0 TMHUU Ha npoekiuu «[lomymupora». BBoaum B ko-
MaHIHYI0 CTpPOKy «3D-moBOpoT» M TOBOpAayMBaEM BBIJIEJICHHYIO YacTh Ha
90 rpagycoB. 3a HauajgO0 KOOPAMHAT HEOOXOIUMO MPHUHATH TOUKY MEpPECeUCHUS
JIT u OJI. Tlpoekmuto «Kopmyc» nepemMeniaeM TakuM 00pa3om, 4ToObl OHA ObI-
J1a TTapajuIesIbHO IIAHTOyTaM.

Hcnonp3ysa KOMaHAy «movey», U3MEHSIEM MOCIEI0BATEIbHO MECTOIOJIOMKE-
HUE BCEX MIMAaHroyToB. Kaxaplii mIMaHroyTt nepemeniaeM BAoJjib ocu OZ 4depes
[INAIUIO B MOJOKUTEIIBHOM M OTPULIATEIHOM HallpaBiieHnH, HaunHas ¢ 20. Pe-
3yJbTAT 3TUX JAEUCTBUI NpuBeAEH HA puc. 21.

Puc. 21. TpexmepHslii Kapkac KOpILyca CyiHa

8.5. @opMupoBaHne TPEXMEPHOIT MOBEPXHOCTH KOPILyca CyJqHA

J{ns mocTpoeHuss TPEXMEPHOW MOBEPXHOCTH KOPIyCa CyJIHA CIEAYET HC-
Moap30BaTh KoMaHay «lI-kpomka». /{511 mOCTpOEHUSI NOBEPXHOCTU TAHHOM KO-
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MaHJHOM 00s13aTENbHO HYKHO UMETh 4 TPaHu yepe3 KOTOpbIe OYJET MPOXOIUTh
JaHHAsl TOBEPXHOCTh, B HAILIEM CIIy4yae STUMU I'PaHAMHU SIBISIIOTCS

1) rpanb OAHOTO IIMAHTOYTA;

2) rpaHb BTOPOTO IIMAHT0YTa;

3) yacTb IHHUIIA, KOTOpask HAXOJUTCS MEXAY JaHHBIMH ILIMAHTOYTaMU;

4) yacth BII, koTOpas HaXOAUTCS MEXy STUMHU ILIIAHTOYTAMHU.

B HOCOBOI OKOHEYHOCTHIO, €€ CIIeNyeT pa3IeiINTh HA HECKOJIBKO YEThIPEX-
YTOJILHUKOB, YTOOBI TOCTPOUTH MOBEPXHOCTh. Pe3ynbTaT mocTpoeHus: Tpéxmep-
HOM MOBEPXHOCTU MOKHO YBUJEThH Ha pUC. 22.

Puc. 22. TpexmepHas IOBEpXHOCTh KOpITyca CyIHa

9. UHIMBUIY AJILHBIE 3ATAHUS

Ha crapToBo#i KOH(pepeHIIUM MPAKTHKU KaKIBIH CTYICHT MOJy4daeT JHEB-
HuK npakTtuku ([Ipunoxenue A), B KOTOPOM OYyJET OTPaXEHO OJHO W3 CIETy-
FOIIUX 3a/IaHUN.

9.1. M3yyeHnne BO3MOKHOCTEI MPUMEHEHNS BHIYUCIUTEIbHBIX METOIOB H
MaTeMaTHYeCKUX MOJIeJield ¢ MOMOIbI0 PACTIPOCTPAHEHHBIX S3bIKOB
NMPOrpaMMHPOBAHUSITIPH PEellIEHUH CYI0CTPOUTENbHBIX 32124

HaumenoBanue pabor:
Pemrenne cynoctpoutenbHbix 3a1a4 Ha sa3bike PASCAL
Pa3paboTka mporpamMmsl 11 ONTUMU3AIMH pacueTa UCXOAHBIX JAHHBIX IS pa-
OOTBI B cpelie CHCTEMBbI aBTOMAaTU3UPOBaHHOTO npoektupoBanus Tribon Initial
Design (TID)
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9.2. U3yyenue Bo3moxkHocTeil cucteMbl AutoCAD npu nocTpoeHun
yeprexeil 0011ero pacnosioKeHus1 CyIHa

HaumenoBanue pabor:
[IpaBuiia mocTpoeHus: yepTexei 001Iero paclooKEHUs
KoMmnoHOBKa KaroT Had. cOCTaBa U KOMaH/Ibl
KomIioHOBKa OJTHOAPYCHBIX U IBYXSIPYCHBIX KatOT
TpexmepHOe MOJETUPOBAHNE KAIOT

9.3. U3yuenue Bo3mo:xxHocTel cucteMbl AutoCAD 1mo KOHCTPYUPOBAHUIO
TpeXMepPHbIX MojeJieiil TPy30BbIX OTCEKOB CyA0B Pa3JIMYHbIX THIIOB
HAa OCHOBE IIOCKHMX YepTemxen

HaumenoBanue pabor:
[IpaBuiia mocTpoeHUsT KOHCTPYKTUBHBIX YEPTEIKEH
Co3nanne TpexMepHO MOAETH I'PY30BOr0 OTCEKa (TPIOMa) CyXOrpy3HOToO CyiHa
Co3pmanue TpexMepHO MOJIENIH I'Py30BOT0 OTCEeKa (TaHKa) HAJIMBHOTO Cy/HA
Co3pmanue TpexMepHO MOJIENN IPy30BOTO OTCeKa (TpIoMa) HaBaJOYHOTO CyJIHA

9.4. N3yuenue Bo3MoxkHocTel cucteMbl AutoCAD 1mo KOHCTPYUPOBAHUIO
TPEeXMEPHbIX MoJIeJiel CyI0BOM apMATyPhbl HA OCHOBE IVIOCKHUX YepTexen

HaunmenoBanue pabor:
[TpaBuia mocTpoeHus COOPOUYHBIX YEPTEKEH CYI0BOM apMaTyphl
UepTrex KIMHKETHOW 3aBUKKHU
Co3naHue TpeXMEPHON MOJIENIN KJIMHKETHOM 3aIBUKKHI
Ueprex 3axII0NKH
Co3naHue TpeXMEPHON MOJIENIN 3aXJIOMKH
UepTex 3am0pHOTO KiianaHa
Co3nanue TpeXMEPHOM MOJIENIN 3aIOPHOI0 KilarnaHa

9.5. M3yuenue Bo3moxkHocTel cucteMbl AutoCAD mno co3nanuio
TPeXMEPHBIX TeOPeTHYECKUX YepTeKel Cy10B Pa3IMYHbIX TUIIOB

HaumenoBanue pabor:
BeruepunBanue u pegaktupoBanue mpoekinn «Kopiryc» TeopeTHuecKoro yeprexa
BrruepunBaHne U peJaKTUPOBAHUE MTPOEKIUU «BOK» TEOPETUUECKOTO YEPTEKA
BrruepunBanne u penaktupoBanue npoekunu «llomymupoTa» TeopeTnueckoro
yepTexa
dopmupoBaHUE TPEXMEPHOTO KapKaca KOpIlyca CyIHa
dopmupoBaHUE TPEXMEPHON MOBEPXHOCTH KOPITyCa CyJHA

9.6. M3yueHue Bo3MoxkHOCTel cucteMbl AutoCAD mo co3panuio
TPEeXMEPHbIX YepTekKeH 3JIEeMEHTOB IKOPHO-IIBAPTOBHOI'0 YCTPOICTBA

HaunmenoBanue pabor:
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IIpaBuia mocTpoeHus: yeprexkeil oOLIEro pacloIOKEHUs SIKOPHO-IIBAPTOBHOTO
yCTpOMCTBA
Co3znaHne TpeXMEpPHOM MOJIEIH 3JIEMEHTOB IKOPHO-IIBAPTOBHOIO yCTPOMCTBA

10. TPEBOBAHUSA K O®OPMJIEHUIO OTYETA

Odopmiienne otyeta BbinonHseTcss B coorBerctBuM ¢ ['OCT 2.105-95
«O0uue TpedoBaHUs K TEKCTOBBIM TOKYMEHTaM.

CBoOoaHoe mnoJie octapisieTcs Ha jucrte: cBepXy — 20 MMm; cHu3y — 30 mm;
cineBa — 25 mm; copaBa — 10 mm; nmone mnsa nepemiera — 0 mM. Mcnone3yrorcs
CTaHJAapTHbIE PAMKH, C MaJIbIM IITAMIIOM BHU3Y JIUCTa, HyMepalus JenaeTcs B
mramne. OCHOBHAsl HAANKMCh KaXKJOrO JIMCTAa OTYETAa COJEPKUT CIEeAYIOLIne
CBeJIeHUS: MHU(p HAMpaBiIeHUs / CIENUATBLHOCTH (6 CUMBOJIOB). HOMEp TPYIIIIbI
(2 cumBona). HOMep 1o TopsaKy (2 cumBoia). 001113.

Pexomenayercs cienymomas CTpyKTypa:
tuTynbHbIN ucT ([Ipunoxenue b);
— CO/IepKAHUE;
— BBEJCHMUE,
— OCHOBHOM TEKCT;
— 3aKJIIOYCHUE;
— IepeyYeHb COKPAIICHUH U YCIOBHBIX 0003HAYEHUI;
— OubnuorpaduyecKuil CIucoK;
— IepeyYeHb WLIIOCTPATUBHOIO MaTEpUaa;
— TPUJIOKEHUS.

10.1. TekcroBast 4acTh

TexcToBasi 4acTh OTYETa BBHIMOJHSAETCS MPUHTEPHBIM CIIOCOOOM Ha CTaH-
JapTHHIX JHcTax Oemoro mBeTa (Gopmarta A4 ¢ 3aMOTHEHHEM OJHOW CTOPOHHI.
Pexomenmyercs mpuMmeHeHHe TekcToBoro pemakropa — MicrosoftOfficeWord,
UCIIOIb3YS CIAEAYIOLIUE MapaMeTphI:

— mpudt Times New Roman, kernp 12-14 nr;

— TOJYTOPHBIA MEKCTPOUYHBIN UHTEPBAJT M OOBIYHBIN MEK3HAKOBBIA HHTEPBA;
— a03amsbpi oTcTyn — 1,25 cMm;

— BBIPABHUBAHUE MO MIUPUHE CTPAHUIBI C aBTOMATHYECKON pacCTaHOBKOU Iie-
PEHOCOB;

— 3arojioBoK 1 (pasmen) — *KUPHBIN, MPONMUCHBIE OYKBBI, KQXKIBIH pa3esn Hauu-
HAETCsl C HOBOM CTpaHUIIbI, UHTEpBaa mocie — 18 mr, 3ampeTutrh aBTOMaTHYE-
CKHIl MEepEeHOC CJIOB, BHIpAaBHUBAHUE TEKCTa IO JIEBOMY Kparo, OTCTYN clieBa —
1,25 cm u BeIcTYyn — 0,4;
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— 3aroJIoBOK 2 (mojpasjien) — KUPHbIHA, CTpOUYHbIE OYKBbI, HHTEpBAJ NEpe 3a-
rojoBKoM 12 1T, nmocie — 6 0rt, 3anpeTuTh aBTOMaTHYECKUI MEPEHOC CIIOB, BbI-
paBHUBAaHME TEKCTA 10 JEBOMY Kparo, OTcTym cieBa — 1,25 cm u Beictyn — 0,8;

— 3aroJIoBOK 3 (IYHKT) — CTpOYHbIE OYKBbI, HHTEpPBAJ NEPE] 3aroJOoBKOM O IT,
nocJie — 6 OT, 3apPeTUTh ABTOMATHYECKHU I IEPEHOC CIIOB, BRIPABHUBAHUE TEKCTA
10 JICBOMY Kpato, oTcTyn cieBa — 1,25 cMm u BeicTyn — 1,2.

OCHOBHOM TEKCT JOJKEH OBbITh pa3/ielieH Ha pa3zelibl U MOApa3/enbl, KO-
TOpble HyMEpYyIOTCs apaOCKkuMu nudpamu 6e3 Touku B KoHue. Homep monpas-
JieJla COCTOMT U3 HOMEPOB pa3fielia U Mojapasjena, pa3eleHHbIX Toukoi. Hyme-
panus MyHKTOB JI0OJKHA OBITh B Mpejenax Mnojapaszeina 1 HOMEpP MyHKTa J0JHKEeH
COCTOSITh U3 HOMEPOB pa3jiesia, mojipasjiesa U MyHKTa, pa3/leJeHHbIX ToukamMu. B
KOHIIE 3ar0JIOBKOB, Ha3BaHUM Ta0JIMIl U PUCYHKOB TOYKH HE CTABSITCS.

Ilepeuyenp nonyckaeMbIxX cokpauieHui ciioB yctaHoBieH B ['OCT 2.316.

10.2. ®opmy.anbl

[Tpu HaGope Gopmyn pekoMeHyeTcs UCTIOIB30BaTh peaakTop MathType.

Kernu mpudtoB: ocHOBHOM — 16; kpymHbIi uHAECKC — 10; MENIKU HHACKC —
7; xpynHbIid cumBoa — 20; Menkuit cumBoia — 10.

Ilapuutypa mpudra: Tteket — TimesNewRoman (kypcuB), GyHKuus —
TimesNewRoman (kypcuB); nepemennas — TimesNewRoman (kypcuB); cTpou-
Hble Tpedeckre — Symbol; nponucHeie rpeueckue — Symbol; cumBonsr — Sym-
bol; marpuiia Bektop — TimesNewRoman (kypcus); urciaa — TimesNewRoman
(KypcuB).

@®opMyIbl BBIPAaBHUBAIOTCS IO LIEHTPY, UX HOMEpa B CKOOKaxX — IO MpaBo-
My Kparo, MHTepBai nepea ¢popmysoit 6 0T, mocie — 6 nT. HymepoBats creayer
TOJILKO HamboJee BakHbIE (POPMYIIBI, HA KOTOpPHIE €CTh CCHUIKUA B TeKcTe. Bce
dbopmynel HymMepyroTcs apabckumMu nmdpamMyd B mpeaenax pasaena. Homep
(dbopMyIIBI COCTOMT M3 HOMEpa pasjiesia U MOPSIKOBOr0 HoMepa GOpMyJIbl, pas-
Nen€HHbIX Toukou, Hampumep (7.1), ccbUIKM B TeKCTe Ha (GOPMYJBl JAlOT B
KPYTIBIX CKOOKaX « ... hopmyna (7.1) ... ». OTaenpHbIC 2JIEMEHTH MaTeMaTuye-
cKkuX (opMyJl, BRBIHECEHHBIE B TEKCT, HAOMPAIOTCS MO MPUBEACHHBIM BBIIIIE TIPa-
Bunam (mpsmort mpudt B popmyne — mpsMol mpudT B TEKCTE, KypPCHUB

a
B (hopmyne — KypcuB B TeKcTe). BMecTo BBIpaKeHHS BHIIa , PEKOMEHIYETCS

nucathb alb.

[Tocne xaxxmoit hopmMyIbl CTABUTHCS 3amsTas, a mepBasi CTpoKa ¢ pacurud-
POBKOYM HAYMHAETCSI CO CIIOBA «Tae» 0e3 ABoeToums W 0e3 ad3aIfHoro OTCTYyTA.
PacmudpoBka 3HaueHMI I CUMBOJIOB M KO3 (DHUIIMEHTOB, BXOASIINUX B HOPMYITY,
MPOU3BOJIUTCS HETOCPEACTBEHHO Toa (opmymnoit. PacmmdpoBka n 3HaueHHS
KQKJIOTO CUMBOJIa Ja€TCsl B TOM K€ MOCIIEA0BATeILHOCTH B KaKOW OHM 3aImuca-
HBI B (hopMmyIIE.
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DopMyJIbl, CIEAYIOIIKXE OJHA 3a APYTror pa3naelstoT 3anatou. [locne 3amnu-
cu (popMyIbl B CUMBOJIAX IIPU HEOOXOAUMOCTH 3a 3HAKOM PABEHCTBA MPOCTaB-
JIAIOT BMECTO CUMBOJIOB MX YHCJIOBBIE 3HAUYCHUS U JAIOT PE3YyJbTaT pacuéTa U B
00s13aTeTbHOM MOPSIKE MPOCTABIISIIOT PA3MEPHOCTD MOTYYCHHON BETUYUHBI.

[lepenoc B opmynax gomyckaercs AenaTh B MEPBYIO OYEpelb Ha 3HAKax
(=, », <, > u Jp.), BO BTOPYIO oUepeab — Ha OTTOUMH (...), Ha 3HAKAX CIOXKECHUS U
BBIYUTAHUA (+, —), B TIOCJIEAHIO — Ha 3HAKE YMHOXKEHHS B BHJIE€ KOCOT'O KpecTa
(x). TlepeHoc Ha 3HaKe JeleHHS HE JomMyckaeTcs. MaTemMaTHYeCKHH 3HaK, Ha
KOTOPOM pa3phiBaeTcsi popMylia mpu nepeHoce, 00A3aTeNIbHO JTOJKEH ObITh MO-
BTOPEH B Havayie BTOpoil cTpoku. [Ipu mepenoce hopmyl HEIb3sl OTAEISATh BhI-
paxeHus, coJiepkKaliuecs MoJi 3HaKOM MHTerpaia, Jorapudma, CyMMbI, TPOU3-
BeJIeHUs, OT caMuX 3HaKoB. HeOonbiune (opmysbl, HE MMEIOIIHE CaMOCTOS-
TEJIHLHOTO 3HAYCHUS, HAOUPAIOTCS BHYTPHU CTPOK TEKCTA.

10.2.1 Ilpumep odopmieHus: GopmyIbl

« ... IpHU pacuére MAIIMHHBIX ONepaluid MPUKIATHOTO YIpaBIstomero GyHKIu-
OHHMPOBAHUS UCTIONB3yeTCs BbIpaxkeHue (7.1)

i=1

rac Pi - I-Tag craThs Harpys3kKu 1npoToTuIia, T, ...».

10.3. UnsrocTpanuu

Pucynku n ux HammenoBanus B popmare: «Pucynok 10.1 — Haumenona-
HHUE», BEIPAaBHUBAIOTCS I10 MEHTPY, 6€3 ab3aIiHoro orcryna, Kerib 12 nr, uaTep-
BaJl MepeJl pUCYHKOM — 6 MIT, MOcJie HAaMMEHOBAaHMS pUCYHKAa — 6 NT. Pucynku
BeInosiHsItoTesl B hopmarax BMP, TIFF u JPG. VX xonudecTBO MOKHO OBITH
JOCTATOYHBIM JIJIS TTOSICHEHHS W 00OCHOBAHUS TPHHATHIX IIPOCKTHBIX PEIICHUH.
Nnmoctpaninu peKOMEHIYeTCsl pacrojiaraTh Ha OTIEIbHBIX JIMCTaX OymMaru B
HETIOCPECTBEHHOM OJIM30CTH OT MECTa B TEKCTE, TJI€ Ha HErO JCIacTCs CChIIKA.
Pucynku nomxHbI BITOTHATHCSA B cooTBeTCTBUM ¢ ['OCT 2.105-95. Bee umto-
CTpaIiy HyMEPYIOTCS B IIpeJiesiax pasjiesia aHaJOTHIHO (HOpMYyIIaM.
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10.3.1. Ilpumep odopMiIeHNS PUCYHKA

Pucynox 10.1. I'paduk dysximm f=T(y): 1—..;2—..;3— ...

CchUTKH Ha PUCYHKH CJIEYeT MUCATh « ... B COOTBETCTBHH C PHCYHKOM 7.1
.... ». Eclli puCyHOK UMEET COCTaBHbBIE 3JIEMEHTHI MM HYMEpPAIUIO COCTaBa M3-
JeNvsl U Jp., TO Ha 3TOM PHUCYHKE JOJDKHA OBITh yKa3zaHa pacmm@poBKa MO3H-
Ui 1 HOMEPOB Ha PUCYHKE, pa3MEMIEHHbIE 1O PUCYHKOM, B 3TOM CIIy4ae I0-
ciie cnoBa «PUCYHOK», HAMMEHOBAHUS U JBOCTOYMS ITOMEIAIOT MOSICHUTEILHBIC
TaHHBIE.

Ecnu B kauecTBe pUCyHKa yKa3bIBaeTCs IpaduK, TO Ha TOJIe KaXKI0Tro rpa-
¢brKa HAHOCUTCS CETKa, IIar KOTOPOH BBIOMpAETCS MCXOJs M3 XapakTtepa (pyHK-
IIMOHAJTLHON 3aBUCHMOCTH M MaciTada rpaduka.

10.4. Tadauubl

Hymepanust Tabnuibl BBIIOJHIETCS TAK)KE B Mpeesiax pas/iesia aHaJloruy-
HO popmynam u pucynkam. HazBanme «Tabmuma 10.1 — » pacmonaraercs Haj
TabJIMIIeH clieBa M a03aIHOTO OTCTyMA C BBICTYIIOM 3 CM, BBIpAaBHMBAHUE 10 Jie-
BOMY Kparo. TaOauily moMemaroT 1moj] TeKCTOM, TJ/Ie BIIEPBHIC OHA yKa3bIBaJaCh
WM, TI0 BO3MOXXHOCTH, Ha OTJEIbHOM JNucTe. Ecnu Tabnuiia mepeHocuTcs Ha
JIPYTyI0 CTPaHUIly, HEOOXOJIUMO MOBTOPUTH CTPOKHU 3arojOoBKOB TaOmuilbl. MH-
TEepBaJI TMepe] HauMEHOBAaHUEM TaOJUIBI 6 TT, UHTEpBAI Tepe ad3arem, cie-
JYIOIKAM cpa3y 3a Tabnuiei 6 nT. BHyTpu Tabnuipl MpUMEHSIOT OAMHAPHBIN
MEXCTpOUHBIN UHTEepBal. [locine Ha3BaHWs TaONHIIBI 3HAKW MPENMHAHUS HE CTa-
BSITCSL.
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10.4.1. Ilpumep odopMiieHHs TAOTUIBI

Tabnuna 10.1 — Pe3ynpTaThl 0amiacTUpOBKH

bannacTtHsie, TOIIMB- Macca [Ineun, m MOMEHTEI, T™M
HO-OaJIJTaCTHBIE TAHKH, | MPUHATOrO | X Z Myxoz=Pi'X | Myo:=Pi'Z
UX PacloJIOKEHHE OasnacTa, T

bamnactapiii TaHK Neb
(JIB . 81-91)

[TpunsiTo Gannacra n X Z n

Z Pﬁaﬂ oo o z M X0z z M yoz

i=1 i=1 ,63.]1 i=1 ’63_]]

10.5. bubdaunorpauyeckuii CIUCOK

bubnuorpaduyeckuii cucok SBISETCS 00S3aTENbHBIM JIEMEHTOM Hayu-
Hoi myOnukanuu (opopmisierca o 'OCT 7.1-2003, TOCT 7.80-2000, T'OCT
7.82-2001). Cchuiki Ha BCe MPUBENICHHBIE B CIHCKE JUTEPATypbl MCTOUHHUKHU
00s3aTeNbHBI (B TEKCTE MPUBOAUTCS MOPSAKOBBIM HOMEP pabOThl B KBaIpaTHBIX
ckoOkax, Hanpumep: [2], [4-7], [1, 18, 25]). Ecnu B TekcTe ecTh npsmMas 1urara,
3aKJIIOUEHHAs! B KaBBIYKHU, TO 00s13aTEJIHO JIOJIKHA OBITh yKa3aHa CTpaHMLA, HA
KOTOpPOH 3Ta IUTaTa HAXOAUTCA B LUTHpyeMoM ucToyHuke. Hampuwmep: [7,
c. 28]. Ccpuiku Ha HeonmyOIMKOBaHHbIE pabOThI U pabOThI, HAXOASIIUECS B Ie-
4aTH, HE JOIYyCKAOTCS.

B cnncok BKIIIOUAIOTCS TOJIBKO T€ pabOThI, HA KOTOPbIE aBTOP CChIJIAETCS B
TekcTe. VICTOYHMKHN B CIIMCKE JINTEPaTypbl HyMEPYIOTCS M PaclojlararoTcst B 110-
PAIKE UX YIIOMUHAHUS B TEKCTE (B MOPSIAKE HUTUPOBAHHUSA).

10.6. Ilpuaoxkenust

[IpunoxxeHus: pacnoyiaratoT B MOPSAKE UX YIOMUHAaHUS B Tekcte. Kaxmoe
MPUJIOKEHHE CIEAYET HAUMHATh ¢ HOBOM cTpaHulibl. CioBo «lIpunoxenue» mo-
CepelMHEe CTPAHUIIbI, 3aTeM ero 00O03HauYeHUE 3arjlaBHBIMU OYKBaMU PYCCKOTO
andasura, HaunHas ¢ A. bykssl E, 3, I, 0,4, b, b, b He npumMeHsitoTcsa. Eciu B
JIOKYMEHTE OJIHO TpUJIOKEeHHEe, OHO oOo3HavaeTcs «lIpunoxkenue Ay». Wmmro-
CTpanuu, TaOnuibl, GOPMYIBI KaXIOTO0 MPHUIOKEHHUS 0003HAYAIOT OTACIBHOU
HyMepanuen apadckumu mudpamu ¢ qo0aBiIeHreM niepen mudpoi 0003HaYCHUS
npunoxenus. Hanpumep — Pucynoxk A.3.

Ha Bce ¢opmyJibl, pUCYHKH, TA0MUBI, JUTEPATYPyY M NPHUJIO0KEHUS
HOJKHBI OBITH 00513aTEJILHO CCHUIKH B TEKCTE 0TYETA.
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ITPUJIOKEHUE A
®OPMA JTHEBHUKA YYEBHOU ITPAKTHUKHA (2 KYPC)

$erepanbHOe TOCYIAPCTEEHHOE ABTOHOMHOE 00pPa30BATENBHOE VUPEXIEHHE
_BBICIIETD ofpazoBaHHs .
«CEBACTOIIOJIBCEHH I'OCY JAPCTEEHHBIH YHHBEPCHTET=»

JAHEBHIK ITPAKTHKII

YuelHan (BEMHCIHTEIRHAR) NPAKTHEA

{EHT H THII IDE5THIH)
o0yHarmeroct
(SEMMTHE, HME, OTYSCTED)
HuctHTVT MopckoH HHCTHTVT
Eadeapa «(KeaHOTEXHHEA H KopadecTpoeHHe»
YpoeeHs 00Opa30E3IHNA faKaATABEPHAT / CHENHATHTET

Hanpaererne nogarotoess 26.03.02 KopadaecTpoerne, 0KeaHOTEXHHKA H
(cHmemHaIsEHOCTE) CHCTEMOTEXHHKA 00BEKTOE MOPCEOH

HHPpacTPYETVPEL

(HarD=HOEZHHE)

Ipodene (cnenpamusanss) KopadaecTpoenne

| HEHMEHOEIHHE )

Hamparexesne nogrotoess 126.05.01 IIpoexTHpoEanne H NocTpoHKA
(CIerHaIBHOCTE) KopadaeH, cY30E H 00BEKTOE 0KEAHOTEXHHKH

| HEANMEHOEIHHE)

[Tpodeas (cneunaanzanna) [IpoerTHpoEaHHE H NOCTPOHKA CYJ0E H
00 BEKTOE OKEAHOTEXHHKH

| HANMEHOEIHHE )

_2 mypc, rpymma _ K/6-21-0 /ITK/c-21-0
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OoVuaNHca

[}

{§EMHETHE, FME OTYSCTED )

[TpsosLT Ha MpeANpHATHE (B OPTAHHSALNIO, VUPeEIeHHe)

MIL

- T
{0 )

{I003HICTE, HERIHATN K §EWHIHE JTESTCTESHHE ] THIGE)

OTMeTsH o IpoBeReHHH HHCTPYETA®A

HarnusmoEamms
HECTPVETLES

JaTa
OpOESISHHE
HECTDVETLES

$HO, gomemocTe
HECTPYETHD VIOIIET O

[Toamcs

HuctpverH-
DYEIIET O

HectpreTH-
PYaMOTO

HactpyvETas: oo
TEXHHES
08Z0IaCHOCTH

HactpyvETas: oo
oXpaHs TpY A

Hucrpveras: oo
OoEAPHOH
0830 IaCHDCTH

Huctpveras: oo
TIPAERTAM
EHVTPSHHETO
pacOopaIEa

YOBUT H3 NMpeAUpHATHA (0PTaHMSAMHE, VIP & e HHA )

MIL

20 T

- T
{I00 IHCE)

{IONEHICTE, HEHIHAT H §3MHIHE JTESTCTESHHOT ITHILE)
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HuguenayaabHOE 3aJaHHE

MNen'm

B QITPOCHL, IO TeF A NTHE Y HEHED

Herowmmx
HHGOpMAITHE

PyEOEOOHTEIE MPAKTHEN OT ¥ HHESDCHTETA

- T
{0 )

PyEOEOOHTEIE NP AKTHEN OT IMPOoQHIEHOH 0praHHsaIHH

- T
{0 )

1y - - — M
{FOOHITHAN N H SEMHITHE)
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1y - - — M
{FOOHITHAN N H SEMHTHE)




4

Pabounii rpaduk (N1aH) NpoXoEIeHEA NPAKTHEH

Hdata HarmieHoBaHHE padoT
n'n

OTMeTEH 0
ERITIOTHEHHNH

PyEOBOIHMTEIE NPAKTHEN OT ¥ HHESDPCHTETA

x ) 1, - - B "
{0 s} (OO0 H §aMIITHE)

PvEOEOOHTEIE NPAKTHEN 0T OpodHIEHOH 0pra NS HH

x , 1\ - - . b
{00 o) (HFOOIHAN S H SaMHETHE)
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LA

Pafoune 3anHCcH BO EpeMHA NIPpaKTHEH
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O13nE (XapaKTepHCTHES )

{FEMHOHE MME JTYSCTED O6VYENMIISTOCE)

PyEOBOZHTENE MPAKTHEN OT Mpo{EHIBHOH 0praHISa ITHE

x L' I - - . o
{00 ) (IOOOHETE H SaMnHE)
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Ceegennd o YpoEHE 0CEOSHHA 00V YAKNHEMHECH KOMIETEHIHE

Pyrosogureas ot | PyEosogwTens
Ne FopMHpYeMEle KOMIIETSHITHH Mp o QHIBEHOH oT
OpTaHISaITHH YHHEEPCHTETA
1 pcEDeHA [/ ocEDeHA [
OCEQSHA 9ACTHYHD | | OCEDSHS WACTHIHD |
He OCEOSHA He 0CEOSHA
2 oCEOSHS [/ oceoeHa |
OCEDSHA 9ACTHYHD | | OCEOSHS 9aCTHIHD |
HE DCEDSHE HE DCEDSHA
3 pCcEDeHA [/ ocEDeHA [
OCEQSHA 9ACTHYHD | | OCEDSHS WACTHIHD |
HE OCEOSHA He 0CEOSHA
4 oeEDSHS | oCEoeHa |
OCEQSHA 9ACTHYHD | | OCEOSHS 9aCTHIHD |

H2 OCEOEHA

H& DCEOEHA

[

OCEDSHA /

OCEQSHA YECTHIHD |

H2 OCEQZHA

oOCEDEHE /
OCEDSHA WACTHIHD /
H2 OCEDSHA

PyEOBOIHTETE IPAKTHEN 0T Y HHESPCHTETA

{T00 MIHCE)

{HMHICHANE H §EMITTHE)

PyEOBOZHTETE NP aKTHEN 0T NpoHIEHOH 0PraHIsaITHe

{T00MHCE)

(HOOOCHANE H §EMITTHE)




OueHka pesyILTATOE NPOX0EKICHAS NPAKTHEH 00y YalIHEMCH
(3anoIHAEMCR PYKOSOOUMETEM Nparmury om Yuusepoumema)

{ FAMHTHEE, HME, ITISCTED 06V Ua0IIETOCE)

JaTa cmagn oTgera ™ 20 T.

Onrersa:

PvEoBOIHMTETE MPAKTHEN OT Y HHESPCHTETA

i fu e iny { AHHITHANE H §3MHITHE)
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INPUJIOKEHME b

O®OPMA TUTYJIBHOI'O JINCTA OTYETA
MUHUCTEPCTBO HAYKU U BBICIIEI'O OFPA3OBAHUS POCCUNICKON ®EJIEPAIIN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«CEBACTOINOJIbCKUH T'OCYJAPCTBEHHBIA YHUBEPCUTET»

Mopckoi UHCTUTYT

Kadenpa «OxeaHoTexHUKa U KOPAOIECTPOECHUE)

No Hara [Toanuck IToanuce
MOCTYTUICHUS OTB. 32 MIperoIaBaTelis
Ha Kadenpy | perucTpaiuio

(0) qu6H0ﬁ (TCXHOHOTHqGCKOﬁ) IIPAKTHUKEC
(B IPAKTUKH) (THI IIpaKTHKa)
B 6a3OBaH Kad)ezma «MODCKHG TCXHOJIOTHUHN»
(HauMEHOBaHUE OpraHU3alnH)
Breimomxnn damuaus Y. O.

(®amumnus U.0. obyyarormerocs)
[1K/c-18-1-0 / [1K/c-17-1-3
(1 p rpymnisl)
Hampasnenue / cnemmanbHOcTh 26.05.01
[IpoekTHpoBaHue M IOCTPOIiKa Kopaluei,

CYIOB U 00BEKTOB OKEAHOTEXHUKHU
(xoxm, HaMMeHOBaHME)

PYKOBO,Z[I/ITGJ'IB IMPAaKTHKH OT yHI/IBepCI/ITCT a_
(OIKHOCTB )

damuug U. O.

(Pamumus U.O. pykoBoauTEIISN)

CeBacTomnoib
20 T



