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BBEAEHUE

B meTonnyeckux yka3aHHUSX 3aTparuBarOTCsS BOMPOCHI MPUMEHEHUS YUCIICH-
HBIX METOJIOB B COBPEMEHHOM CTPOUTENBLCTBE. [IpakThueckue 3aHATHS I CTYICH-
TOB, oOyyaromuxcs no HampasiaeHuto 08.04.01 CtpoutensCcTBO (7151 MPOrpaMMbl Ma-
THCTEPCKOHN MOATOTOBKHU: «TE€XHOJIOTHSI CTPOUTENFHBIX MATEPUAIOB M H3/ICIHI), SIBIISI-
€TCs OCHOBOM Y4EOHOM MporpaMMBl.

B yka3zaHusiX paccCMOTpeHa METOJMKAa MPOBEACHUS MNPAKTUUYECKUX 3aHSATUI

CTyJEHTa IO BCEMY KYpCY.



3ausTve Ne 1 COCTAB U ®YHKLUMOHUPOBAHME MK

OcHoBHble KOMMNbIOTEPHbIE TEPMUHbI U MOHATUA

TepMVIHbI, KOTOpPbI€ HY)>XHO NOHMMaTb

* RAM;

* MO3UITUOHUPYIOIINE YCTPOUCTBA;
* ROM BIOS;

* IPUHTED;

* ajanTepHasi 1aTa;

* CHTHaJIbHBIC Ka0emu;
* INCKOBO/T;

* CHCTEMHas I1J1aTa;

* ICTOYHHK ITUTAHHS;
* CHCTEMHBIH OJIOK;

* KJIAaBHATYPa;

* CJIOTHI PACIIUPEHUS;
* MUKPOIIPOIIECCOP;




* popm-thakTop;
* MOHHUTOD;

* YHIICET.

* MBIIIb.

3agaHue Ha 3aHATUs pasaena

Hayuutbcss ompenensiTe B COCTaBe almnapaTypbl PEalbHOTO PEalbHOTO
MecTa (C pa3IMyHbIM MaTepHalbHBIM 00eCIeYeHUEM):

* YCTPOMCTB XpaHEeHUsI JaHHBIX (HAKOMHUTENeH);

* MaTEpPUHCKHUX I1JIaT;

* ICTOYHUKOB IMUTaHUS;

* aJJanTepHbIX IJIaT;

* IOPTOB U Kabeneii;

* TUIIBI Pa3bEMOB paCIIUPEHNH !

* MOHUTOPOB;

* YCTPOWCTB BBOAA-BBIBO/IA;

* TUIIBI IPYTUX NepUPEPHUHHBIX YCTPOHCTB;

* mapameTpsl HacTpoliku BIOS;

* IpyTHE DJIEMEHTHI U TapaMeTpPhl, OMMCAHHBIE HUXKE.



MOI.'IYHVI nepcoHanbHOro KoMnbroTEpPa

Kopnyca cucremHbIx 611okoB

W —
f |
f—— .
f . ®
s 4|

o o — HuakonpodunbHeIA KOpNyc

I Er—
—_— —
oz;‘“ : E i O || ||
.._L..__—

HacTonbHelit kopnyc

| o °
MuHun-6awHs BawHa MonHopa3amepHasa
BalwHs

cpefHero pasmepa
MopTatusHblin MK

Puc. 1.1. Paznsre crromm kopirycos [TK



Copepxumoe cucTeMHoOro 6roka

CucTEMHBIA

Gnok - VicTounuk &

nuTaHWA

Mpueon
rubkmx AucKos

Mpweoa CD-
n DVD-guckos

rH
Kal o
< MpuBog,
@ec}'uom nvcka

Mpopeawn gns nnar
paclvpeHnus
Pasbembl nnata

paclmpeHus
Bupeoaaantepa

Puc. 1.2. KoMInoHEHTBI BHYTPH CUCTEMHOTO OJI0Ka THMA «OalIHsD)



®opm-thakTopbl KOMMOHEHTOB BHYTPY CUCTEMHOro Groka.

KomnoxeHT B:
KOpnyC CUCTEMHOro 6noka

CoenapyT nu oTBEpCTUA

ANA BUHTOB B KOPMNYCe UCTONHMKA
’[ > @ NUTaHURA C OTBEPCTUAMMU
¥ Ha 3aHei naHenn kopnyca
cuctemHoro 6noka?

KomnoxenT C:
WCTOYHMK NUTaHUsA

@ Bownget nu hmanyeckn pasbem nuTaHus
B pasbem
A: Ha cuUCTeMHol nnarte?
cUcTeMHas nnarta
~ (4) CooTseTcTayeT n kpaeBoi pasbem AaHHOM nnatbi
P

~ y

U
(1) CosnanyT nu
oTeepcTus
B CUCTeMHOI NnaTe
C MOHTEXHBIMY OTBEPCTUAMY
wnu onopamm 8 kopnyce?

P
Ha cUCTeMHoM nnate?

CyuwjectayeT Tpu hopm-hakTopa:
ATX, BTX, NLX

Puc. 1.3. Cierudukanuu KIr09eBbx GopM-(haKkTopoB



WAcTouHUKMN nuTaHusA

[HoncnHuTensHele
pasbeMsl NUTaHWS

ANA NeprhepHitHbIX YCTPoRCTs Mpuson l"uﬁmx AUCKOB

4-KOHTAKTHBIA
passem NUTaHua
Manoro

PoaeTka cetn

MpuBoa xecTkoro avcka
NepemMeHHOro Toka

WeTounuk nutaHus
w

.;“-h.,’?"

20-KOHTaKTHbIA
pasbem NUTaHUA
CUCTEMHO NNaTs

Mpuacy

.
=
s sommaimsic KOMNaKT-AMCKOB

TLEM NUTAHKA
ycrpoicts SATA

LUHyp nuTtanus ans 220 B
nepemMeHHoro Toka

4-KOHTAKTHLIA pasLem

nuTaHus cneundukauun EPS

_ 7 B-koHTaKTHBIN
pasbem NUTaHua
cneyudukaumm
EPS

Puc. 1.4. Pa3béMbl HCTOYHHMKA [TUTAHUS



20-KOHT2KTHBIN

HeobasarensHbiit
B-KOHTaKTHbIA pagbem

8-KOHTBKTHLIA nuTaHws cneLwdmkalu EPS
[lononHUTENEHEIE Paskems! PasLeMm nkTaHuA
NUTaHUSA ANs NeprdEpNitHbIX cneuncpukaunm EPS

PIN #
GRrRounD EIE GROUND
GROUND FA[E GROUND
+12 VDG +12 VDC
+12voc EHE +12 vbc

YCTPOWHCTB |,

Posetxa cetn
nepemeHHoro Toka

i
C2 4-KOHTEKTHBIV Pa3beM NNTaHuA
g manoro hopm-thakTopa

g;" A-KOHTaKHTBIH

- Pasbem nuTaHus ans
\ S ! MepHUEDePHiHBIX
“. . ycTpoWcTe

g 15-KOHTaKTHBIV pasbem

nuTaHus yctponcTs SATA
4-KOHTaKTHbI NpUCTErVBaOLMIiCS
pasbem nuTaHus
cneyndukaunn EPS

20-KOHTAKTHbIA
pasbem ATX

Paswem
MCTOMHMKA NUTaHMA
PIN #

33V [E 33V
H 3.

MUTAHAR BEHTUNATOPA

PIN #
com @H +12v
+12v EE com

passem ATX

CucTeman nnata

% 24-KOHTaKTHbIN
A0 jem "pacLwmpeHHbIA"
BRE pasvem ATX
+5v HE +12 v

\_cov EIEN +3.3 V)

Puc. 1.5. Pa3séMbl nuTaHus MaTepUHCKOI MIaThl



Pasbvem nutaHua

manoro
~
\q:.o

pm-thakTopa

BcnomorartenbHbii

pasbem NUTaHWA
4,45VDC
3, GROUND
2, GROUND
1,+12VDC

1, +3.3VDC
2, +3.3VDC
L. 3, +3.3VDC
. 4, GROUND
- 5, GROUND
6, GROUND
7, +5VDC
8, +5VDC
9, +5VDC
10, GROUND
11, RESERVED
™~ 12, GROUND
13, +12VDC

U 14, +12VDC
15, +12VDC

WCTOMHUK NUTaHWs

15-KOHTAKTHBIA
Paawem nutaHua

- pasbem nuTaHnua
CUCTEMHOW NNaTbl ycTpoiicta SATA

Puc. 1.6. BcriomorarenbHble pa3bEMbl MTUTAHHS



15-KOHTaKTHbIN
pasbem nuTaHus
ycTpoicte SATA

6-KOHTaKTHbII

pasbem nuTaHus
“.__yctpoiicTe PCle

.

1.+12vDC @@ 4 GROUND
2,+12VDC @ @1 5. GROUND
3,+12voc (@A} 6 GROUND

OCONOMBWN

10
1,

12,

14,
15,

MepexoaHvK ¢ 4-KOHTAKTHOTO pasbema
NUTaHWUA Ha 15-KOTHAKTHbLIA pasLem
nuTaHus yctponcts SATA

+3.3VDC
+3.3VDC
+3.3VDC
GROUND
GROUND
GROUND
+5VDC
+5VDC
+5VDC
GROUND
RESERVED
GROUND
+12VDC
+12VDC
+12VDC

1,+3.3VDC
2, GROUND
3,45VDC
8-KOHTaKTHbLIA pasbem
Fifrakin 4, GROUND
S cneundukaumn EPS
\ 5,+12VDC
L
1, GROUND [@/@ 5. GROUND
2, GROUND @a: 6, GROUND
355, +12 voe (@@= 7, +12 vDC
46.+12voc (@@L g +12voC

Puc. 1.7. YcoBepiieHCTBOBaHHbIE
BCIIOMOTaTeJIbHBIE Pa3beMbl TUTaHUS



CuctemHble (MaTepuHCKue) nnatbl

Pa3bemel onepaTneHoii NamaTi

Pasbem nuTaHus Barapeitka CMOS

CUCTEMHOW nNnaTbl Passemsl anckosoaoe

Mpoueccop
1 BEHTUNATOP

MoaknioueHne pazsemos
nepegHen naHenu
K sagHein

CnoTsl paclunpenus
& vactn Kopnyca

Puc. 1.8. Cucremnas miata
¢dopm-pakropa ATX mist mporeccopor Pentium

RAM (Random Access Memory), TAKXKC HA3bIBACTCA OIICPATHUBHBIM 3aIIOMHU-
HatomuM ycrpoiictsom (O3Y).



3aHsTue Ne 2
Mwukponpoueccop

Mukponpoueccop
nop passem Tuna PGA

LTLIpLKK

i
I
I

Priqar saxuma

Paszzem PGA

Puc. 1.9. 're3no nox nporeccop tama PGA

Mukpomnporneccop SBISIETCS OCHOBHBIM KOMIIOHEHTOM JIIO0OH CHCTEM-
HOM mutatel. Ero Mo)kHO paccMaTpuBaTh Kak "Mo3r" KOMITBIOTEPHOM CHCTEMBI,
T. K. OH CUUTHIBACT, PaciM(POBBIBACT U UCIIONHIET WHCTPYKIUH TPHUKIIAJI-
HBIX MPOTPaMM, a TakXKe MCIIONHSAET apu(pMeTHIeCKUe U JOTHIECKHEe oTepa-
[IUU JI7IS1 CHCTEMBI.



OCHOBHBIE ITPOU3BOAUTEINHN IporieccopoB ¢pupMal Intel © AMD.

Yuncetnbl
S, Pasvem ISA
- "' 5 S
e 1 Passemb! !
Mukponpoueccop PCI

mll“

= [y
l[:

DIMM1 DIMM2 e L

Pazvem AGP Beoa/BeiBon

Puc. 1.10. TunmuHast apxurekrypa gumncera Pentium

CaMBIMM BaKHBIMH U3 cemu HUHTCTPAJIBHBIX CXEM SBJIAKOTCA:

MMKPOIPOLIECCOP

KOHTpoJulep namaTy (north bridge - ceBepHBNI MOCT) — KOOPAMHMPYET BCE
onmepauuy NpoOLEeccopa ¥ MNaMATY C OeVCTBMAMM OCTAJIbHBIX KOMIIOHEHTOB



KOHTpOJUIEp BBOHA/BHBOAA (south bridge — KXHEM MOCT) — KOOPIAMHUPYET

B3aMMOIENCTBME MEeIJIEHHEX yC‘I‘pOf;[C‘I‘B Y WMH C OCHOBHBIMM MIMHaMM, MCIIOJIb3Yy—
€MEIMM CEBEPHEIM MOCTOM.

Mamars RAM n ROM

[Mamsate RAM A cHCTEMHBIX TUIAT HA OCHOBE MpoIleccOopoB Pentium

IIOCTABJISETCS B BUJIE MOIYJIEH DIMM (Dual Inline Memory Module)
Mopyns DIMM  MVKPOCXeMb! namaTy

Mogyne DIMM

Cucremnan nnara



Puc. 1.11. Moxynps namaru DIMM
(IBypsIHOE PaCIIONIOKEHHE BEIBOIOB)

Kaxxnas cucteMHas mara COOEp>KUT ROM (Read Only Memory), B KOTOPOH
XPaHUTCS npozpamma cucmemsl OA306020 66004/6b1600a BIOS (Basic Input-
Output System). [Iporpamma BIOS comepuT MHCTPYKIMH AJsI OCHOBHBIX
BHJIOB B3aUMOJIEHCTBHS MEXTy MHUKPOIIPOIIECCOPOM U PA3INYHBIMHU YCTPOH-
CTBaMH¥ BBOJIa/BBIBOJIA CHCTEMBI.

CoBpemennyro namsate ROM HazpiBaroT (ummi-namsateio (ot anmi. flash
memory; MpoIEecc 3auCcCh HOBOM MH(POPMAIIMK B TaKyIO IMaMsATh HA3bIBACTCS
flashing), conepxumoe KOTOPOIt MOKHO OOHOBIISITD.

Hogyro urdopmanuio 8 ROM MOXHO 3arpy3uth ¢ A¥icka OOHOBICHHIMA
WINA TI0 CEeTH C JpPYroro Kommbiorepa. KommdecTBo 0OHOBJIECHWI, KOTOPEHIE
MOJKHO 3aIHMCHIBaTh BO (UIdII-TaMsATh, HeorpaHndeHHo. B ommune ot RAM,
comepxkumoe Gam-ROM He ucde3aeT nmpy OTKIIFOYCHUHN TTUTAHUS.

B mobom ciyuae HoBast nporpamma BIOS momkHa ObITH caMoif mocien-
HEW BEPCUH, a TAK)KE€ COBMECTUMOW C CUCTEMHOM IUIATOM, JJIi KOTOPOM BBI-
MOJHAETCS] OOHOBJICHUE.



BasoBas cuctema BBoaa/Bbisoaa (BIOS)

TnBkuin guck

Mpuson rubkix uckos

CurHanbHbIiA kaGens
npveoaa rubkux ANCKOB

e =

’ MpwBog, xecTroro avcka
CurHansHbii kaBens

NPWBOAA KECTKOMO ANCKE

TectupoBaHue OK?
namsaTin .

TectupoeaHue @ 0OK?
UeHTpansHoro

npoueccopa Bugeonnara

Puc. 1.12. Drans 3arpy3Ku onepariioHHON CHCTEMBI:
nepewiii mar — tectuposanne POST

POST (Power-On Self Test, caMOTeCTMPOBAHME NPU BKIIOUEHVM NUTAHULI)



uBkui auck
TpHBOA MHOKMUX AMCKOB. \
X 2
5

CurransHeii kabenb
npneoaa rubKkix AMCKOB

CurHansHeii kabens
NPUBOAA KECTKOrD AMCKa

Cuctemnas nnata
Bupeonnara

MHuumanuzauus
BUAEOKOHTpONnepa

Hosoe sHauenne

WHuumanusauus
ycTpoiicTe
CHCTEMHOI nnaTtb!

. HoBoe 3HaveHue

RS CEE

Wuuyvanusauus

KOHTponnepa BBoAa/BbIBoga

@ Hosoe 3HaueHve

Puc. 1.13. Dransl 3arpy3ku oneparuoHHON CUCTEMBI:
6mopotil ar — WHULIAAIH3aLUs]



. Daiinbi 3arpy3ku 0GHapyXeHbI?
MpoBepsiem rubkuin auck
Ha Hanu4ue rnasHoi
3arpy304HOM 3anncu

TmBkun auck

Mpueoa rmBKUx AUCKOB

CurHanbHbiit kabenb
npvBoAa rubkux AUCKOB,

Daiinbl 3arpyskv
06HapyxeHb?

BepAEeM KeCTKU! AUCK
nuuue rnasHon
O4HOW 3anncK

@ [Duckosas Mpy1BOA XECTKOro AvCKa
:::_f::: R CurHanbHblii kabens
npuBOAa XECTKOro AuCKa
Barpyxaem
©OnepauMoHHYIo CHCTEMY
ERAM ¥ Bugeonnara

7
/

i e e

’—

Puc. 1.14. Dransl 3arpy3Kku onepanuoHHON CHCTEMBIL:
mpemuii Tar — camo3arpyska



YctaHoBKM KoHdurypauum BIOS 3ansTne Ne 3

[pu kaxmom 3armrycke nim copoce cuctemsl mporpamma BIOS mpoepsier
YCTaHOBKHM KOH(HUTYpalud CHUCTEMBI, YTOOBI ONpENeNuTh, KaKUe THIbI J0-
MIOJTHUTENBHBIX allapaTHBIX ycTpoHCTB uMmeroTcs B cucteme. [IK ochamien
crenuanbHON maMaTbio RAM, Ha KOTOpYIO MpU OTKITIOYEHHOM CETEBOM ITH-
TaHUM MTO/IAETCS MUTAHNE OT 3aMEHAEMOT0 aKKyMyJIsiTOpa U, TaKUM 00pa3om,
COXpaHSETCS ee CollepKUMoe. DTa MaMATh UCIIOIB3YeTCs ISl XpaHeHHUS WH-
(opmarum 0 pacIIMPEHHON KOH(QUTypalluy CHCTEMbI M Ha3bIBAETCSI CMOS RAM
(Complementary Metal-Oxide Semiconductor).

Axkymynsarop ans nurtaHust CMOS RAM 00bIYHO BBIIIAMT Kak He-
OoInblIasi MOHETKA, BCTaBIsieMas B CIIEHUAILHOE THE3J0 HA MaTepUHCKOM
wiare pagoMm ¢ unnioM ROM BIOS, xoropyro nerko ono3uars. Ho HexoTopsie
CHUCTEMHBIE TUIaThl HE WMEIOT 3aMEHSEMbIX aKKyMyJSTOPOB Ui TMHUTAaHUS
CMOS RAM. B rakux cucremsbix miatax nuranue CMOS RAM u vacos
pearbHOTrO BpeMeHH (RIC, real-time clock) oOecneynBaeTCsl He3aMEHIEMON
Oarapeiikoii, pacCUUTaHHOH Ha CPOK CIy>k0b1 10 JIeT 1 BCTPOEHHOH B 4HMII Ya-
COB peaJIbHOTO BPEMEHH.

@OyHKIMSA YaCOB PEabHOTO BPEMEHHU MPENOCTaBISAET AJISl CUCTEMbI MH-
(hopmarnmro o TeKyIeM BpeMEeHH U J1aTe.



Ytunuta CMOS Setup

Bo Bpems mpornecca 3arpy3ku cuctembl BIOS BEIBoguT Ha 3KpaH co00-
LICHUE, YTO MOIH30BATEIb MOXKET MOIYYUTh AOCTYI K YTUIUTE AJI1 HACTPOM-
ku CMOS, nHazpBaromeiics CMOS Setup, Haxkas knasumm Delete, F2 u Esc.
BpeMst oxxuanus HaxaTus KJIABHIIKM OTPAaHUYCHO.

Ecnu xnaBuma HaXkata B peziesiax yCTaHOBJIEHHOTO TIeproia, TO 3arpys-
Ka CHCTEMBI OCTaHABIMBAETCS U OTKpBIBaeTcs dkpad yruiauTel CMOS Setup,
IJe IOJb30BaTelh MOXKET M3MEHUTh YCTAHOBKH KOH(HUTYpAIlMH CHUCTEMEI.
3nauenus, BBoauMmele B yruiute CMOS Setup, coxpaHnsitorcs B KoH(Urypa-
nuoHHBIX peructpax CMOS RAM, koTopble MPOBEPSIOTCS NMPH KaKAON 3a-
Ipy3Ke CUCTEMBI.

Yrumutet CMOS Setup 0OBIYHO BBIBOIAT WHCTPYKIIMH TSI TIEPEIBIKE-
HUS TI0 OIIIHSM U BBIXOJIAa U3 YTHINTHI BHU3Y MOHUTOPA.

Kaxxpas monens cucteMHol mnarel umeeT cneruduueckyto BIOS, paspa-
0OTaHHYIO Ha OCHOBE IPUMEHSIEMOro B Hell uurncera. [loaTtomy kaxmas yTu-
muta CMOS Setup nomxkna paborarb ¢ QpyHKUUAMH, CICUUPUUESCKUME IS
YHIIceTa AJaHHOW pa3paboTKu cHCTeMHOW Tuiarhl. COOTBETCTBEHHO, ISl pas-
HBIX YHTICETOB MOJIB30BATENN MOTYT HACTPANBATh PA3IUIHbIE OTIIHH.



Pazbembl pacwupeHus

Cucremnas mara [IK moxer oOMeHNBaThCsI HHGOpPMALMEH C pa3IndHbI-
MU JIOTIOJTHUTENBHBIMUA CHCTEMaMH BBOZA/BBIBOA M MAMSTH TOCPEICTBOM
IUIaT PacLIMPEHUSs], KOTOPBIE BCTABISIOTCS B Pa3beMbl PACIIMPEHUS

\>

Paszvem
PCle 1x

Paswem
PCle 8x

X b Pasbem
16-;:):2214:‘%!" PCle 16x
WmHb! ISA 3 y
Pasbem Pasvem 32-pa3paaHblit 32"’:22:’::“"
AMR CNR  paswemAGP m‘:mb‘ PG| 64-paspsgmeiii  Pasuem
pasvem PCI-X

wuHbl PCI
¢ nutanvem 2,2 B

Puc. 1.15. Pa3pémbI as mat pacmmpeHns



Pa3bemn1 pCI (Peripheral Component Interconnect, COCIMHCHHC IICPHU-
(hepuIHBIX KOMITIOHEHTOB). DTH Pa3beMbl ¢ 32/64-pa3psTHOH IIMTHON SBIIIOT-
cs1 HanboJlee MIMPOKO HCIIONB3yEMBIMH Pa3heMaMH PACIIUPEHUs] CUCTEM Ha
ocHoBe Pentium. CxopocTtb nepenaun qanusix 132 u 528 Mbaiit/c.

PazbeMbl AGP  (Accelerated Graphics Port, YCKOPEHHBIH rpaduueckuit
opT). DTOT pa3beM SABJIETCS MPOU3BOMHEIM OT pazbeMa PCI u Ot crienm-
albHO pa3paboTaH AJs MpenoCTaBleHUs] MHTepdeiica ycoBEpIICHCTBOBAH-
HBIM BuAcoamanTepaM. CKOpPOCTh Iepenaadn TaHHbix o 2,1 ['6aiit/c.

PazbeM aMR (Audio Modem Riser, 3ByKOBas/MOJIEMHAsi BEpTHKAIbHAS TLIa-
ta). CrieruQukanms CIOTOB pacHIMpeHus], pa3paboTaHHas uis pabOTHl CO
CIIEIUATN3MPOBAHHBIMUA MOJIEMaMHU M 3BYKOBBIMH KapTaMH, KOTOPBIC B3amu-
MOJICHCTBYIOT HEITOCPEACTBEHHO C CHCTEMO.

Pa3bpeMm CNR (Communications and Networking Riser, BEpTHKaJIbHAA IJIA-
Ta CBSA3M/CETH) — 3aMeHseT pasbeM AMR.

Pa3pem PCI-X (PCI Extended, pacmmpenHsiil PCI). 3To BeIcOKOIIpON3BO-
nutenbHas Bepcus pazbeMa PCI. JlaHHBIN pa3beM UMeeT TaKHe K€ KOHTAKThI
u Gopm-dakrop, kKak U OpurHHaIbHBIN pazbeM PCI. CkopocTs nepenayu gaH-
HBIX 10 2,1 u 4,3 I'6aiit/c.



Pa3pem PCI Express (PCIe). HaboOp BRICOKOCKOPOCTHBIX ITOCIIEAOBATEIb-
HBIX Bepcuit cranmapta muHel PCI. Ot Bepcun PCI mpuMeHSIOT 0coOBIe
TEXHUYECKUE XapaKTEPUCTHKHU pazbeMa, HECOBMECTUMBIE C IPYTUMH YCTPOH-
crBamu PCI. ITocnenoBarensHble Bepcun pazbema PCI pabotaror Ha wacTo-
tax g0 2,5 I'Tm co ckopocThio mepenadn JaHHBIX oT 250 Moaiit/c no 4
I"Gaiit/c.

Pasnembr 1sa (Industry Standard Architecture, aQpXHTCKTypa IIUHBI
MIPOMBITINICHHOTO CTaHmapTa). OTH 16-paspsaasie He-PnP-pa3pemsl Bce eme
MOXXHO BCTPETHUTh Ha CTAapbIX MAaTepPHHCKUX IJaTax kiaacca Pentium. Ho stu
pa3beMBbl CKOPO CTaHYT AOCTOSIHHEM HCTOPHH, T. K. OHH OOJbIIEC HE yCTaHAaB-
JIUBAIOTCS] HA HOBBIE CHCTEMHBIE TIIATHI.

ApanTepHble nnarbl

CHycoK THITMYHBIX aAaNTEePHBIX TUIAT, HCHOIb3yeMbIxX ¢ [1K:
* BUJICOAAITEPHI;

* MOJEMBI;

* IIJIaTHI JIOKAJIBHBIX CETEH;

* 3ByKOBBIC ILIATHI.



Bupeo-BIOS

15-KOHTaKTHbI
pasbem VGA

WHTerpupoBaHHbIn
BUAEOKOHTpONNep

Puc. 1.16. Tunmunas rutata BugeoaaanTepa
¢ pa3sémom craamapra VGA
Bonee nponBruHyTHIE BHIEOaTaNTephl OOBIYHO OCHAIIEHB! HECKOIBKIMH
pazseMaMu VGA, a Takke IpyrUMH pazbeMaMH BHICOKOIPOU3BOAUTEIBLHOTO
BHJIcOCTaHAapTa, TakuMu kak DVI/HDMi, S-Video u Component/RGB.



Mnata Mogema

w7, Cetesan nnata

-

Cetesoi
kabens RJ-4
-

! KaBenb sbiBoga
ayavo

Puc. 1.17. Tunnunble miatel yCTPOHCTB BBOAA/BBIBOIA



* AnanTepsl yCTPOUCTB SCSI (Small Computer System Interface). bosb-
muHCTBO 11K ocHaIeHbI BCTPOCHHBIM HHTEP(EcoM IDE (Integrated Drive
Electronics) s nepudepuitHpx ycTpoiictB. Ho mmeercs takxe Gombiioe
YHCIIO TPUBOJIOB U APYTUX MEPUPEPUIHHBIX YCTPOHCTB, KOTOPHIE IMOAKITIOYA-
I0TCS K KOMIIBIOTEpY mocpeacTBoM unTepdeiica SCSI.

* AnanTeps! IPUBOIOB SATA CITYKUT JUTSI OOHOBJIEHHUSI BO3MOXHOCTEH 00-
Jiee CTaphIX CUCTEM WJIH JUTA yBEMYCHUS YHCIia HHTEp(ericoB THCKOB.

* AnanTepbl USB (Universal Serial Bus). CTapble KOMIIBIOTEPHI MOXXHO
oOHoBHUTH MHTEep(heticom USB unm yBeIMYUTHh YUCIIO TOCTYIHBIX Pa3beMOB
Ha KOMITBIOTEpax, y’Ke UMEIOIINX 3TOT HHTep(]elic, C MOMOIIIBIO MJIaTH aiar-
tepa USB, BCcTaBUB €€ B OJIMH U3 pa3bEMOB PACITUPEHUSI.

* Anmanteps! uHTEpQeiica IEEE-1394 FireWire. BONBITMHCTBO KOMITBIOTE-
poB He ocHammeHsl nHTepdeiicom IEEE-1394 FireWire, KOTOpBIi IUPOKO UC-
MIOJIB3YETCS C ay/INO- U BUIEOyCTPOWCTBAMU. PemeHie cocTouT B yCTaHOBKe
amanrepa FireWire B 01MH U3 pa3beMOB PaCIIUPEHHUS CHCTEMHOM TJIaThI.

* Anantepnl 6ecipoBogHOi cetn. [IK B mocTaBisieMoll KOHPUTYpAITHH
HE MOJePKUBAIOT OECITPOBOIHBIE CETH WIN JpyTrHue OecTipoBOIAHBIE YCTPO-
CTBa, Takue Kak NMpuHTepsl. Ho 3Ty (pyHKIIMOHAIHHOCTH MOXKHO TOOABUTH C
IIOMOIIbI0 COOTBETCTBYIOIIETO alaliTePa, BCTABIISIIOLIET0Cs B OAUH U3 pa3be-
MOB pacIINPEHHUs CUCTEMHOM IJIaThl.



3aHaTtne Ne 4

YcTtpoucTBa XpaHeHUs1 AaHHbIX

XecTkne guckm
MnacTuHel
lonoskk
CcHWTLIBAHKA/
~ 3anUCbIBaHNA
Oewvratens
NO3NUMOHUPOBAHUA — |

ronoBok

Puc. 1.18. YcTpoiicTBo mpHBO/a )XECTKOTO AUCKA



Oopoxka 1
Lopoxka 2

Cextop 0/2
(TMNUYHBIA)

MuO — npoBepka u ucnpaenexue oLWMBOK
MWA - none naenTudbukaTopa Aopoxku/cektopa (6 GainT)
3N~ 3aronosok nonsa faHHbix (1 GaiT)

Puc. 1.19. OpranmsannonHas CTpyKTypa
MAarHUTHOTO XKECTKOTO JIHCKa

MNpueoabl CD-ROM

KomnakTt-aucku BbIMycKaroTCs B IBYX CTaHIapTHHIX ¢opmarax: CD-R
(650 M6) u CD-R/RW (702 MO).




Mpueoabl DVD-ROM

Hucku DVD moryt 6biTe auramerpom 120 u 80 mm. OHE MOTYT OBITH OfI-
HOCTOPOHHMMH HIIA JIByXCTOPOHHUMH (B CMBICJIC BOSMOXKHOCTH 3aIllCH) H
OJTHOCJIOMHBIMH WU ABYXCIOMHBIMHU.

OpnocroponHuit ogHOCIOMHBIN Auck DVD nmuamerpom 120 MM BMemaeT
mo 4,7 I'6aiiT maHHBIX, a €MKOCTh OJHOCTOPOHHETO JBYXCJIOWHOTO IHCKa
DVD nossiniena no 8,5 I'0air.

JByxcToponnue ogHocnoitHble nucku DVD BMemarot 1o 9,4 I'6aiT nan-
HBIX, a IBYXCTOPOHHHUE IBYyXClOiHbIe — 10 17,1 '0aiit.

PC-CARD

PC Card npeacraBnsior co0oii ycTpoiicTBa, KOTOPBIE MOTYT COAEPKAaTh
100 MHUHHUATIOPHBIE MPHUBOJBI KECTKUX TUCKOB C IUIACTUHAMHU JHAMETPOM
1,8 mroiiMa, OO MOTYIPOBOIHUKOBBIE JUCKH.

BonbIIMHCTBO BHENTHHUX 3aIIOMHHAIOIINX YCTPOHCTB CO CHEMHBIMH HO-
CUTEIISIMU TTOJKIIIOYAETCsl Yepe3 CTaHIapTHhIe NOpThl BBoaa/BeiBona (USB,
FireWire, SCSI, mapasnnenbHblii OPT ECP (Extended Capabilities Port,
MOPT C PaCIIMPEHHBIMUA BO3MOXXHOCTSIMI)).




MEMORY STICK
1967« 084 x0.11°

COMPACT FLASH

17" 147 % 013

MEMORY STICK
DUG AND PRO DUO
1.22°x 0.78" x 0.06"

MEMORY STICK

MICRO (M2)
0.59" x 049" x 0.08

Sandisk 2 512mMe 4

128.. m ini KINGMAX

MMCmobile S =
SanDisk 2 o o

SECURE DIGITAL (SD) CARD MULTI MEDIA CARD (MMC) miniSD mi
126720 04" ¥ 008" ¥ 084 076" % 0 88 % 0 085" 0537 %0 43"

Puc. 1.20. Kapte! dudmi-namsat passbix GopM-PpakTopoB
Mexaam3m PnP omepanuoHHON cHCTEMBI MOXXET OOHApYXHTh HOBOE
YCTPOUCTBO, MOAKIIOYEHHOE K CUCTEME. BONBIIMHCTBO TAKUX YCTPOUCTB SIB-
JIIETCSl HECTAHJAPTHBIM U TPeOyeT YCTAHOBKHU CHEIHAILHOTO IPOTPAMMHOTO



obecnieueHus (driver), MpeaOCTaBIAEMOr0 Pa3pabOTUYMKOM YCTPONCTBA, IS
paboTHI C HUMHU.

Ho nonmynposonnukossie qucku USB aBroMaTHuecku 3arpyxaroT Apai-
Bepbl USB u QpyHKIMOHUPYIOT, KaK HOBBIM NpHUBOJ (Hanpumep, npusox E:)

Puc. 1.21. YcTpoHcTBO A CYUTHIBAaHHUSA KapTOUEK MaMITH,
MOHTHpYEMOE B [IEPEIHIOI0 [TaHEeIb KOMIIBIOTEPa



MopknoyeHne yCTpOVICTB XpaHeHuA AaHHbIX K CUCTemMe

MNpuecae! xecTrnx MpuBop xecTkoro
Avcka PATA

Mpuson
KOMNaKT-ANCKOB
PATA

CurHaneHble kabenu
NPUBOAOB XKECTKUX CurHanbHblin kabens
auckos SATA } NpUBOAa MECTKOrO

Avcka PATA

' CurHaneHeli kabens
NpVYBo[a KOMNaKT-AUCKOB
PATA

Puc. 1.22. UnTepdeiicel Mex Ty CHCTEMHOM TUTaTON M TUCKOBOJAaMHU



MepuchepuitHbie ycTponcTea 1 NopThl

Knasuarypa

>
s
5

'Pasbemb! -
Mbiws PS/2 AnA knasuaTyps! \‘ \
S S / ¥ Mbin I 3

BHeLuHue KonoHkn

MoruTop

WHyp Ana 220 B ToKa

Puc. 1.23. Tunuunsie nepudepuiinbie ycrpoiictea [TK



BapHnas naHens kopnyca

Paswem nnatel Mogema

Pazvem Pasbems! Paswem Pasvem  Pasvem
nopta nopTos nopta WrpoBoro  ajantepa
PS/2 mbium usB npuHTEpa nopra Scsi

Pasbem Pasbvem Pasbem Pasbem Ayavosxos MukpocdoH Paswem Pasbem J45 Paswem BNC
nopra PS/2 nopra nopra KONOHOK BMAEO-  CETEeBOro ceTesoro
KnaenaTypbl COM1 COM2 apanTepa aganTtepa  apantepa

Puc. 1.24. TunuuHsle pa3beMbl Ha 3aAHEH MaHeaIu



Undposbie

Uii@ﬁ hOTO- M BUAEOKAMEpbI

CkaHep

CucTemHblid Bnok

i;f’_ ¥
LN 2

Knasunatypa

Puc. 1.25. Tunmunsie ycTpoiicTBa BBOAA



BMAEOMOHMTOpr

MoHwuTop Ha INT HKunakokpuctannuyeckne MOHMTOPbLI C NIOCKUM 9KpaHOM
Puc. 1.26. TunuuHble MOHUTOPHI
ITapameTpsl yripaBieHUs: BUACO-BBIBOJIOM: SIPKOCTh, KOHTPACTHOCTb, pa3-

MepHI TI0 BEPTUKAIN M TOPH30HTAIN, CMEIICHNE 110 BEPTUKAIHN U TOPH30HTA-
JIY, OTKJIOHEHHS OT MPSIMOYTOIILHOCTH (skew).



MpuHTEpbI

[IpurTEpHI pEACTaBIAIOT cO00H NepudepuifHbIe YCTPOCTBa, IPUMEHS-
eMble AJIs TIOTy4YEeHHs TBEPJOH KON BBIBO/IA WIIH, MHBIMH CJIOBAMH, BBIBOJIA
Ha Oymary.

CoBpeMeHHbIEe IPUHTEPHI MOIKITIOYAIOTCS K KOMITBIOTEPY Yepe3 BBICOKO-
ckopoctHeie mopTel USB, FireWire unu npsimoe ceTeBoe coeTuHEeHHE.

Ho taxske mmeercs 60IBIION MAapK YCTAaHOBICHHBIX IPUHTEPOB, KOTOpPHIE
B3aMIMOJICHCTBYIOT C CHCTEMOW Yepe3 CTaHJApTHBIA MapajuieNbHBIA WHTEp-
¢eiic. Takue NPUHTEPH! MOJKIIOYAIOTCS K 25-KOHTAKTHOMY PO3ETOYHOMY
paszpemy D-Tuna, pacronokeHHOMY Ha 3aJHEH aHEIH CUCTEMBI.



3aHsATre N2 5

ABTOMATU3ALMSA OPOPMMEHWUA COOBLLIEHWA
B CPEQE TEKCTOBOIO NPOLIECCOPA WORD

B kauecTBe HOpPMAaTHBHOTO MCTOYHHKA TPeOOBaHUN K O(GOPMIICHHIO WC-
nonp3yercss [OCT 7.32-2001. OT4ér 0 Hay9IHO-MCCIIEOBATEILCKOM padoTe.
Crpykrypa u mpaBuiia 0ohOpMIICHHUSI.

B ciyuae, xorma B Tekcre 'OCTa oTCyTCTBYIOT HEOOXOMUMBIE NETAIH
oopmiteHus, cienyeT mons30BaThes ccbuikaMu Ha apyrue 'OCTel, koTopble
npuBeneHsl B paszaene «Hopmarusueie cepuikn» ['OCT 7.32- 2001.

Oo6Lwme cBeaeHUst

ITone Habopa Tekcta ompexaensercs noiasmu He meree 30-20-10-20 mm
(;1eBoe-BepxHEE-TIpaBOC-HIDKHEE).

Howmepa crpanui:

- Ha TUTYJIBHOM JIUCT€ HOMEpP HE MPOCTABISETCS, HO B OOIIyI0 HyMepa-
LU0 ATOT JIMCT BKITIOYAETCS;

- Ha IPYTUX CTPaHUIaX — B IICHTPE HIKHEH YacTh JIucTa, 0€3 TOUKH.



Jomxus! BEIMOMHATECA cienytomntue Tpedosanmst ([OCT 7.89-2005):

- B OJIHOM cTpoke 60+2 cuMBoIIa;

- a03aIHbBIi OTCTYI JIOJDKEH OBITh OJMHAKOBBIM U COCTABISATH 3 WIH 5
po0OeIIOB;

- Ha OJJHOM CTPAHUIIEC CIUIOIIHOTO TEKCTA TOJHKHO ObITh 29+1 CcTpOK.

LWpudor
Mpudt — 370 rpaduyeckoe n3odbpaxenne OykB, TP U APYTUX 3HAKOB
TEeKCTa. YmoOOuMTaeMoCTh — TIJIaBHOE TpeOoBaHWE, NPEABABISIEMOE K

HIPUQTY, OH JOJHKEH JIETKO BOCIIPUHUMATHCS YATATEIIEM.

TlocynapcTBeHHBIH cTaHAAPT ASIUT MPUQTHI HA IECTh OCHOBHBIX TPYII,
00BETUHSIONINX OKOJIO COPOKa TUNOTpaCKUX MpU(TOB, pa3IMIHBIX 110 Tap-
HUTYPE, HACBIIIEHHOCTH, HaYepTaHuI0, Ker1to. Oco0yIo rpyrimmy npeacTaBis-
IOT KOMITBIOTCPHBIC HIpI/I(bTBI, CO3JaHHBIC HA OCHOBC BHCKTPOHHOP‘I TCXHUKU.
Nx xapakTepucTuku 00yCIOBICHBI CUCTEMHBIMH ¥ (PMPMEHHBIMU Pa3IHYHs-
MU KOMITBIOTEPOB U SI3BIKOBOM Cpesiod, B KOTOPOI OHU co3faBaiuck. Onwmca-
HUE KOMITBIOTEPHBIX MIPU(TOB BEAETCS B AHIIOA3BIYHBIX TEPMHUHAX.

lapautypa mpudTa — KOMIUIEKT MIPU(TOB OTHOTO PUCYHKA, HO Pa3HBIX
KereH (pa3MepoB) ¥ HaYEpTaHUH.



Hacpimmennocts mpu¢Ta — COOTHOIICHUE TONIIMHBI ITPUXOB H BEIHU-
YUHBI MTPOCBETOB MeXay HUMHU. [lo HackImeHHOCTH MpPHU(THI pa3nensroTcs
Ha cgemibie, NOYIHCUPHbLE U JHCUPHBIE.

Hauepranue mpudTa — B ne4atd OOMICTIPUHATHI MPSAMOCTOSIINE OyK-
BbI, BOSMOXKHBI Ha4epTaHUsI, IMUTHPYIOIINE PYKOIIMCHOE HANHMCaHHE — Ha-
KJIOHHBIE M KypCHUBHEIE.

Kerns mpudgra - Beicota OykB, m3MepseMas MyHKTaMH (ITyHKT paBeH
0,376 mM). B mewarn st Habopa Tekcrta ciryxaT mpudThl: HoHIapens (6 1.),
MuHbOH (7 1.), etut (8 1.), 6oprec (9 1n.), kopryc (10 m.), munepo (12 m.).
Kernp 3aronoBounsix mpu¢ToB - ot 14 1.

AG3aubl TekcTa

OCHOBHOM TeKCT

MexcTpouHsblii uaTEpBai 1,5.

Kerns mpudra He Menee 12 1., T.e. He MeHee 13 pt (point pasen 0,353
MM).

lapautypa mpudra He oroBopena. Ho u3 ycioBus ygobountaemMocTu
9TO JIOJDKEH OBITh MIPUPT ¢ 3aceukaMu (Hampumep, Times New Roman).



3aronioBOYHbIN TEKCT

3aro/10BKH CTPYKTYPHBIX 3JIEMEHTOB CJIEyeT pacrojaratb B cepeoune
CTpoku Oe3 mouxu 6 konye u nedarars [IPOIIMCHBIMU OykBamu, He mon-
YEPKUBAsL.

3aro/10BKH pa3/ieioB, NOAPA31e/10B U MYHKTOB CIEIyeT Ie4arars ¢ ao-
3ayHo20 omcmyna ¢ IIPOINUCHON OyKBBI 0€3 TOUKH B KOHIIE, HE TIOIYEPKUBAS.
IIyHKTBI, KaK IPABUIIO, 3aI0JIOBKOB HE UMEIOT.

Ecnu 3aronoBok cOCTOUT M3 BYX NPENTIOKEHUHN, HX Pa3AeIIOT TOUKOM.

Pasnensl, moapasnensl, yHKTHI U MOAITYHKTBI JOJKHBI UMETh IMOPAIKO-
BYI0O HyMepaluIo B [IPEJENIaX BCEro TEKCTA, 3a UCKIIOUEHUEM MPHIIOKEHUM.
ITocne HOMepa pasnena, oApasaesa, yHKTa U MOAIYHKTA B TEKCTE TOUKY HE
CTaBST.

Howmep nonpasnena wim myHKTa BKJIIOYAET HOMED Pa3enna U MOPSIKOBBIA
HOMeEp MoApa3/ieNa WIN MyHKTa, pa3feiIeHHble Toukoil. Ecnu pazagen uinu nmoa-
paszen uMeeT TOJIBKO OJUH ITYHKT WM IIYHKT UMEET OJIUH IOAIYHKT, TO HY-
MEpOBATh €ro HE CIIEAYET.

MNepeuyncneHus

IMepen kaxJbIM JIEMEHTOM MEPEUHCIIEHHS CIEeAyeT CTaBUTh deghuc.



Ipu neobxooumocmu ccoliku B TEKCTE OTUETA HA OIUH M3 JICMEHTOB Iie-
pedrcieHus: BMecTo aeduca cTaBATCs CTPOUHBIE OYKBBI B MOPSJIKE PYCCKOTO
andasuTa, HaYMHAS ¢ OYKBHI a (32 UCKITFOUCHHEM OyKB €, 3, U, 0, 4, b, bl, b).

Jia manpHEWIel AeTanu3anui MepeYrciIeHU HEOOXOMUMO HCIIONb30-
BaTh apaOCKue IUQPHI, MOCIIe KOTOPHIX CTABUTCS CKOOKa, a 3aluch MPOU3BO-
JTUTCS ¢ a03aITHOTO OTCTYTIA.

3aHsATre Ne 6
®opmupoBaHme hopMynbHbLIX COOBLLEHNN
lNonoxeHue Ha cTpaHuLe

YpaBHeHUS U POPMYIIBI CIIEAYET BEIICIATH U3 TEKCTA B 0OMOEIbHYHO CTPO-
Ky. Buvluwe u nusce Kaxxa0i GOpMyIIbl WIIM YpaBHEHUSI JJOJDKHO OBITH OCTaBIIe-
HO HE MEHEE OTHOHM CBOOOIHOM CTPOKH.

Ecnu ypaBHeHHE HE yMeIaeTcsi B ONHY CTPOKY, TO OHO JIOJIKHO OBITH Tie-
peHeceHo Tmoce 3HaKa paBeHCTBa (=) WK Mociie 3HAKOB IUTioc (1), MUHYC (-),
YMHOXKEHUS (X), AeneHus (:), WU JpyTUX MaTeMaTHYSCKUX 3HAKOB, IPUYEM
3HaK B Havajie CJICIyIOLe CTPOKU MOBTOPSIOT. [Ipu mepenoce ¢popmysl Ha
3HAKe, CAMBOJIM3UPYIOIIEM ONEPALIUI0 YMHOKEHHUS, TPAMEHSIOT 3HAK «X).



Kax cnemyer n3 mpumepoB, npuBeneHHBIX B Tekcte [OCT 7.32-2001,
(hopMyIbl HAOMPAIOTCS B CTPOKE € a03aIHBIM OTCTYTIOM.

Hymepauus copmyn

dopMmynel B OTYETE CIEAYET HyMepoéams TIOPSIKOBOH HyMepanued B
MIpeJieNiax BCEro OT4eTa apadCKUMU IU(PpaMu B KPYTIBIX CKOOKaX 6 KpatHem
NPABOM NOLOAHCEHUU HA CIPOKE.

Onny dhopmyiry o6o3uagator — (1).

MporpammHoe o6ecneyeHue ansa Habopa hopmyn

B coctaB MS Office Bxogut mporpamma MS Equation, koTopast sBnsieTcs
yced€HHBIM BapraHToM mporpamMmsl MathType.

[Ipeumymecrsamu nporpammsl MathType sBnstroTes:

* BO3MOXHOCTb a6moHyMepaiu GopMyIr;

* coxpaHeHHe HaOpaHHBIX (OpMYJ B BUJIE OTAEIBHOTO (aiiia, KOTOPBIH
MOJKET UMETh (POPMAT KaK pacTpOBOTO, TaK U BEKTOPHOT'O H300pasKeHHS;

* BO3MOKHOCTH BCTaBJIATH COXpaHEHHYIO (pOpMyIy HE3aBUCHMO OT THIA
coxpaHEHHOTrO0 Qaiiia.



[Ipu ucnons3oBanuu nporpammel MathType crienyer nmeTs B BUAY, 4TO
penakTupoBanue GopMyi, HAOpaHHBIX B 3TOW MpOrpaMMe, X PedaKTHPOBa-
Hue nporpamMmoid MS Equation oka3bIBaeTCsi HEBO3MOKHBIM.

Wmerores u apyrue nporpammsl 11t Habopa ¢opmyin.

2. O nporpamme KoHBepTanun Gopmyi, Habpanusix B MathType

Taxoi#t mporpammoii seisiercs GrindEQ Math Utilities (2007), xoTopas
BcTpamBaercs B MS Word 2007.

GrindEQ Math Utilities - Ha0op MOJHOCTHIO HE3aBHCHMBIX KOMITOHCH-
TOB, 0OecIIeunBaeT ABYCTOpOHHEE peodpazoBanue Mexxay Word u LaTeX, u
K TOMY ke yMeeT (yHKIHMOHHPOBATh B MakeTHOM pexume. Hosas 2007 Bep-
CHsl TIOJIHO-CThIO UHTErpupyetcs B uatepdeiic Word 2007 u padoraer ¢ dop-
maramu LaTeX, AMS-LaTeX, Plain TeX u AMS-TeX, B wacTHOCTH, yMEET
npeoOpa3oBeiBaTh B HUX ¢opmyinsl Microsoft Equation 3.x, MathType u
Microsoft Equation 2007, TaOmuIpl, CIMCKA, KOJOHTUTYIBI, IEPEKPECTHEIE
ccbutky ¥ 1p. [Ipu 3TOM B pe3ynsTupyronmx Qainax noaaepKuBarTcs KOau-
poBku ANSI, OEM, MAC, Unicode, 4To B 0COOCHHOCTH aKTyaJIbHO IIPH pa-
00Te ¢ KUPWUTHIIEH.

Mogyns MathType-to-Equation 2007 Tax)ke M03BOJISIET BBITIOIHSTD TIpe-
oOpazoBanue oObexkToB MathType He Tompko B Oomnee paHHMIA (hopmar



Equation 3 (mamomuuM, TpsiMoe TpeoOpa3oBaHHUE SBISICTCS CTaHIAPTHOU
¢yskumert MathType), HO 1 B HOBOe BHyTpeHHee mpescrasieHne Microsoft
Equation 2007.

3agaHue Ha 3aHATUe

Tpebyercs HaOpats B MS Equation cremyroriue GopmMysbr:

[R(P,C,T,Z,)=0,i = 1,2, ..., K] + MNpuHunn HanoxeHns —>
Ky
R,(P,C, T, Z]) - Z Ri(Zj) +R(P)+R(C)+R(T) =
i=1
KH
= > ryZit Ript Ric+ Ryp = 0,1, = R(Z;=1).

Jj=1

> ryZi A Rp F Rt Ry = (r)p{ZY Y Rp t Ry F Ry =

; 1
J=1 |

[FI{Z} + {Rp; + {R-; +{Rp} = {0},




n ohopMuUTh UX Ha moje Habopa B cooTBeTcTBHM ¢ TpeboBanuamu ['OCT,
CO3/1aB COOTBETCTBYIOLIUM CTHIIb.

3aHsaTve Ne 7
®dopmMmrpoBaHMe TabNNYHbLIX COOOLLEHNN

MHdopmaumnoHHas cTpykTypa Tabnuy,

TabnHua -
HOMCP HauMEHOBaHHE TAOIUIBI
Tonoska } Jaronoskn rpad
} TMogzaroncekn rpad
Crpoxu
(ropM3OHTANLHEE
psams)
) N -
Bokorux (rpaca Tpadibl (KONOHKA)

LA 3ar0JI0BKOB)

Tabnuibl TPUMEHSIOT AJIs JIydlield HarISAHOCTH U yAo0CTBa CpaBHEHUS
oKa3aTrejeH.

Jormyckaercs mpuMeHsTh pa3Mep mpudTa B TaOIUIe MEHBIINI, 9eM B
TEKCTE.



Hymepauus Tabnuy

TaOnmuirel, 3a UCKITIOUEHNEM TaOIUI] TIPUIIOKEHUH, ClIeayeT HyMepoBaTh
apabckumu nudpamMu CKBO3HON HyMepaluei.

JomyckaeTcss HyMepoBaTh TaONHIBI B TIpejieniax pa3zaena. B atom cioyuae
HOMEp TaOJIMIIBI COCTOUT M3 HOMEpA pasJielia U MOPSIKOBOTO HOMepa Tadlu-
IIBI, pA30eNeHHbIX MOYKOU.

Tabnumpl KaKIOTO MPWIOKEHUS 0003HAYAIOT OTIACIHHON HyMeparuei
apabckumu udpaMu ¢ J00aBICHHEM TTepel TUGPpoi 0003HAYCHIS TPHITONKE-
HUSL.

Ecnu B nokymeHTe onHa Tabnuia, To OHa JoKHA ObITh 0003HaYeHa «Ta-
omuna 1» win «Tabnuna B.1y», eciiu oHa npuBeieHa B puIokeHuH B,

HaumeHoBaHue Tabnuubl

HanmMeHnoBanue TaOIUITEI, npu e20 HATUYUU, TOIDKHO OTPaKaTh €€ Coaep-
JKaHue, OBITh mounsbim, kpamxum. HamMmeHoBaHHE TaONMHIBI CIEAYET MTOME-
marte Haj Tabnunel cresa, 6e3 abzayno2o omcmyna B OTHY CTPOKY C €€ HO-
MEpOM uepe3 mupe.



CuMBon «Tupe» BBOAWTCA C KiaBuarypbl kogoMm 0150 mpu HakaToi u
yaepxxuBaemoi kinaBume ALT. 9ToT cuMBOA ciaeayeT OTivyarh OT CUMBOJIA
«neurcy, KOTOPBIA BBOJUTCS HAXKATUEM KIIABHIITH «MUHYC).

PacnonoxeHue TabnuLbl B TEKCTE OTYETA

Tabnuiy ciemyer pacroyiarath B OTYETE HENOCPEOCMBEHHO NOCLe MeK-
cma, B KOTOPOM OHa YIIOMUHAETCsI BIIEPBBIE, WM Ha CIEAYIONIel cTpaHuIIe.

Ha Bce Tabnump! 1OMKHBI OBITH CChUTKK B oTuéTe. llpn ccpuike crnemyer
MIMCaTh CIOBO «TalNHIay ¢ YyKa3aHHEM ee HOMepa.

OdropmneHue Tabnuubl ¢ GONbLLIMM KONMYECTBOM CTPOK U rpad

Tabnuiy ¢ 6orbuum uuciom cmpox NOMyCKAaeTCs IEPEHOCUTh Ha IPYyTron
muct (ctpanuity). [Ipu nepeHoce yacTu TaONHIBI HA IPYTOH JTUCT (CTPAHHUILY)
cioBo «Tabnuiay, ee moMep U HaMMEHOBAaHUE YKa3bIBAIOT 0OUH pa3 CleBa
HaJ IEPBOY YaCThIO TAOIHMIIBI, & HAJl APYTUMH YaCTSIMU MAKNHCEe C1e6d UIILYT
cioBa «lIpomomkenne TabIUITBDy M YKa3bIBAIOT HOMEP TaOIHIIBI

Tabnuiy ¢ 6orbuuum Koruvecmaom epagh MOMyCKAeTCsl ISIUTh Ha 9acTH U
MOMEIATh OJIHY YacTh MOJ| IPYTod B Mpe/ieliaX OMHOW CTPaHHMIIBL.



Ecnu ctpoku u rpadsl TaOMUIBI 861x0059m 3a (hopmam Cmparuysl, TO B
MEPBOM ClyJae B KON 4acTH TaOIHIBI MOBTOPSETCS TOJOBKA, BO BTOPOM
ciry4yae — OOKOBUK.

[Ipu nenenny TaOIMIBI 1A YaCTH JAOIYCKAETCS €€ TOJIOBKY MM OOKOBHUK
3aMeHAmb COOTBETCTBEHHO Homepom Tpad u cTpok. Ilpm 3TOM HymepyroT
apabckumu yugppamu rpadbl U (MIH) CTPOKU TIEPBON YaCTH TAOJIUTIEL.

Wcnonb3oBaHue NnoBTOpPAKOLLErocs TeKCTa B CTPOKaxX Fpa(*)bl

Ecnu moBTOPSIFOIIUICS B pa3HbIX CTPOKax rpadbl TAOIHUIBI TEKCT COCTO-
UT U3 00HO20 Cl06a, TO €ro TOCJe MEePBOT0 HAMCAHUS JIOMYCKAeTCs 3aMe-
HATh KaBBIYKAMHU; eciau U3 08yx u 6oiee €108, TO TIPU MIEPBOM TTOBTOPEHHH €T0
3aMeHsI0T cioBaMu «To jkey, a 1anee — KaBbIYKaMH.

Cmagumy KagvluKy BMECTO MOBTOPSIOIIUXCS (P, MAPOK, 3HAKOB, Ma-
TEMATUYCCKUX U XMMUYCCKUX CHMBOJIOB He donyckaemcs. Ecnu nudposbie
WK UHBIC JaHHBIC B KAKOW-JIMOO CTPOKE TAOIMIIBI HE MPHBOMAAT, TO B HEWH
cmassam npoyepk B BUAEC CUMBOJIA «aeducy (-).



3aronoBku rpac u CTPOK TabnuubI

3arooBKy rpad U CTPOK TAONHUIIBI CIIEAYET MMUCATH ¢ NPONUCHOLU OVKBbL 6
eOUHCBEHHOM Yucie, a TIOA3aroJIOBKH Tpad — co cmpounoil 6yKevl, eciu
OHHU COCTABIISIIOT OIHO IMPEIJIOKEHHE C 3aroJIOBKOM, MM C TPOMUCHOMN OyK-
BBI, €CJIM OHU UMEIOT CAMOCTOSITEIbHOE 3HAUCHUE.

B KoHIIe 3ar0JI0BKOB 1 ITOJ3ar0JIOBKOB TaOIHIL 7MOUKU He CIABAN.

OchopmneHne o6pamneHuns Tabnuu n eé syeek

TaGnure! creBa, cripaBa v CHHU3Y, Kak MPABUIIO, OTPAHMYUBAIOT JTMHUSIMH.

Pasmensarh 3aroj0BKU U IIOA3aroj0BKH OOKOBHMKA U rpad) AMaroHaIbHBIMH
JUHHUSIMHU HE JTOTTYCKACTCSL.

lopu3oHTaNnbHBIC U BEPTUKAJIBHBIC JIMHUHU, PA3TPAHUYUBAIOIINE CTPOKH
Ta6JII/IHI)I, HOHYCKaeTCH HC HpOBOIII/ITI), €CJIn Uux OTCYTCTBI/IC HC 3anyZIH5[€T
MO0JIb30BaHUE TAOIHUIIEH.

3aroj0BKH rpad, Kak MpaBuiio, 3alKMCHIBAIOT MapaJlIeibHO CTPOKaM Ta-
Onunel. [Ipy HEOOXOAUMOCTH JOMYCKACTCS NepneHOUKYIspHOe PacTIONoXKe-
HUE 3ar0JIOBKOB Tpad.

T'onoBka TaOauLBl JOMDKHA OBITH omoenena aunuell 0T OCTaJIbHON Y4acTH
TAOIULIBI.



anI MeYyaHuA U CHOCKH

[Ipumeyanuss TpUBOIAT B OTYETAX, €CIIM HEOOXOMUMBI TIOSCHEHUS WIIH
CIPaBOYHBIC JJAHHBIC K COACPKAHUIO TEKCTa, mabauy Wi rpa@uyeckoro Ma-
TepHuaa.

CrnoBo «IIpumedanue» ciiefyer euararb ¢ nponucHol Oykevl ¢ abzaya n
HE TTOTICPKUBATD.

[Ipumeuanus cienyeT Momemars HEMOCPEACTBEHHO IMOCJIE TEKCTOBOTO,
rpadu4ecKoro Marepuaia Uil B TaOIUIe, K KOTOPHIM OTHOCSITCS 3TH TpUMe-
YyaHHsl.

Ecnu npumeuanue oono, To mocie ciosa «lIpuMedanue» CTaBUTCS THPE
Y IpUMedYaHue MevaTaeTcs ¢ MponucHon OykBel. OJTHO MpUMEYaHne He HyMe-
pYIOT.

Heckonbko mpruMedaHuii HyMepyrOT 1O TOPSAKY apaOCKuMu udpamu
0e3 mpocTaBIIeHHs TOYKH, pa3Mmelnas nof ciaoBoM «lIpumedanusy»

Ipumeuanue k mabnuye MOMEMAIOT B KOHIIC TAOIHIIBI IO/ TUHUEH, 000-
3HAYAIONIENH OKOHYAaHUE TAOIHIIBL.



[Ipu HEOOXOAMMOCTH TOTIONIHUTENFHOTO TIOSICHEHHS B OTYETE €ro JIOIy-
cKaeTcs o(OPMIIATH B BHUJIE CHOCKH. 3HAK CHOCKH CTaBST HEMOCPEACTBEHHO
1ocJje TOro ClIoHa, Yncia, CHMBOJIA, MPEANIOKEHUS, K KOTOPOMY JACTCS MOsIC-
HEHUE.

3HaK CHOCKH BBITIONHSIIOT HAOCHMPOYHO apaOCKUMH IUdpaMu co CKoO-
koii. Jlomyckaercst BMecTo mudp BHITIONHATH CHOCKH 3Be3M0uKaMu «*y». [1pu-
MEHSATH OoJiee TpeX 3Be3/I0UYEeK Ha CTPAHHUIIE HE JOITyCKAeTCH.

CHOCKy pacronararmT 6 KOHYe CImpanuysl ¢ ab3ayHo2o omcmyna, oTie-
JI OT TEKCTa KOPOTKOM TOPU30HTAIBHOM IMHUEH CleBa.

CHocky k mabauye pacnoaraloT | KOHIIE TaOJIUIIbI TI0J] TUHKUEH, 0003Ha-
Yaromei OKOHYaHHE TaOIHIIbI.



3apaHua gnsa odopmneHus Tabnuy,

3apaHue Ne 1

Taé. 1
[P— Xumu4eckun cocTas (mac.%) .
PUMEHTa c Si Mn Cr P 5 Al N ‘Ni‘ Mc; !
1 025 | 0,65 125 | 011 | 0013 | 0099 | 0032 | 00054 -
2 0,38 0,51 1,59 0.09 0,017 0.018 0.031 10,0125 -
0,015 (Th),
3 0.21 0,61 0.81 012 | 0015 | 00z | 0032 | 00038 00018 (B}
0.031 (T},
4 0,15 | 0,75 100 | 012 | 0016 | 0046 | 0.0M3 | 00038 0.0021 (B}
5 0,10 0,81 082 011 0015 0,001 0.033 10,0028 -
0,030 (Ti),
] 0,40 0,81 083 0,03 0014 0,015 0,023 10,0040 0.0018 (B
= T 0,35 0,38 0,80 0,10 0,015 0,055 0,029 10,0040 -
H a8 0,20 2,98 0.81 0,10 0,014 0,005 0.031 0.0041 -
E a 0,21 0,81 0,10 0,05 0,015 0,015 0.031 0.0040 -
a 10 020 | 080 | 289 | 010 | 0015 | 0148 | 0030 | 00038
2 11 0,38 1,49 0,83 - 0015 0,015 0.030 0,0027 -
§ 12 0,20 | 051 110 | 019 | 0015 | 0011 0.033 | 00040 -
§- 13 020 | 080 | 082 | 041 | 0030 | 0045 | 0033 | 00041 -
H 14 0,19 0,50 1.49 0,10 0015 0,014 0,005 10,0041 -
2 15 030 | 080 | 082 | 0410 | 0015 | 0014 | 0.045 | 0.0040 -
0,005 (T0),
18 0,20 1,30 1.20 0,10 0014 0,014 0.030 10,0038 0,0008 (B}
0,190 (Ti},
17 0,19 0,45 0,82 0.07 0,015 0,008 0.032 0.0042 0.0048 (B)
18 0,20 0,80 0.81 0,10 0,015 0.00% 0.029 0.0021 -
18 0,37 0,60 0.83 0,10 0,014 0.015 0.034 0.0296 -
20 0,19 0,81 0,81 011 0,015 0,014 0,020 10,0040 0,015 (ME)
21 0,20 | 0581 1.21 010 | 0018 | 0015 | 003 0,0041 0,04 (V)
22 0,20 0,37 083 0,10 0015 0.014 0.030 10,0040 1,01 (Ni}
23 020 | 080 | 01 010 | 0014 | 0045 | 0033 | 00037 | 006 (Mo}




3amanne Ne 2

Talrag 1
Pesa: DCyLecTRna:Ls cnooofia M e Hss ZRRNauHrD uarepuana
Me npemepa | Coctas nopoweosnd Matepwan | H., Ma nc™ [H., Mawt Cocras DcnepcHocTs nocne Jeaneyne TemnaEryma
cwec [n.c ), ob. % MEMOUHY HANODEIEEHOR morsan: npecoosannn, | cnesawes, "G
Tan (m.Tj KOMMNOINUNA [T [T MNa

1 EHELC |+ 25{Til 5 H.e SiC =32 =27 SiC, B.C, T8, 15 0.1 180 2150
2 G B CHIATIB S Sic 232 =27 SiC, B,C, T8, 2.0 [ 180 2150
a SN B LI 2B(TIB+5 bk SiC 232 a7 SiC, BC, Ty 12 01 0 2150
] BB 20| TIB5 K SiC =32 =37 SiC, BC, T8 1.2 0.1 160 2100
5 BEB.CH2BMBHT ki SIC 232 =27 SiC, B.C, T8, 1,5 [ 180 2150
[ BIBLCH2TIZrE, 10 v W B =N <18 B, BiC, Iy 1.5 0.1 190 2150
7 AUBLC I 14N, 5 ne | Wabs S5 =18 WiaBs, BaC, NDB; 5 (K] 300 200
[ BE(E./C 2B S0 +5 K 2, 205 =18 ZrEs, Bl ST 14 0.1 [ES] 2150
(] GSBLH26{SICH5 mk WsBs 225 <18 W.B. B,C. SiC 15 o8 150 2900
0 GEB.CH 26{SICI+5 mk Wz B 225 <18 W.B. B.C. SiC 1.8 0.3 180 210

HK - FEHONEIVMERH AR HOMNOIHUNA
** YXB33HA TEELAOCTS HaHWEHES THEIOND KOMNCHENTA NORCLISDECH CMECH

3aHaTHe Ne 8

Co3zpgaHune WUNNoCTpaLus cpeacTBamm MS Visio
W3BecTHBI JIBa OCHOBHBIC KOMIBIOTEPHBIX (OpMara CTaTUYECKUX H30-
OpaxeHUit:
- BEKTOPHBIH, IaBHOW 0COOCHHOCTBIO KOTOPOTO SIBISIETCS €ro MaciiTa-

OupyeMocTh 0e3 MoTepH KauecTBa N300paKeHNUS;

- pPacTpOBBIH, BOCIIPOU3BEICHIE KOTOPOTO HE MEHSET YHCia U300paxaro-
IIUX JEMEHTOB (TUKCENEH), YTO MPUBOIUT K PE3KOMY YXYIIICHUIO KaueCcTBa
1M300pakeHus IPU TOMBITKE U3MEHHUTD €ro pazMep.




OpHYM U3 YHUBEPCATBHBIX BEKTOPHBIX PEAAKTOPOB sBisieTcss MS Visio,
BXOZSIINIA B cOCTaB 0()HCHOTO IMaKeTa MPUKIATHEIX IporpaMMm MS Office.
WnTtepdeiic makera npeacTaBieH Ha PUCYHKE HUKE.

mHS ©- [T ——
EITI s | SCTAEG  KOHCIPIOP  AMHE  TPOUSCC  PEUSHIMPOBAMME 83

[Cobi Jew a8 EEz =

XK 4 mena- A- =

wonsr

r

@ RRm

i1

-
OTAMYNTENBHOW 0COOCHHOCTBIO MPOTPAMMBI SIBISCTCS HANWYHSA B HEH
TOTOBBIX BEKTOPHBIX MAOIOHOB ISl Pa3HBIX MPEAMETHBIX oOnacTei. CMbICT
3THX IIa0JIOHOB B TOM, YTOOBI M3 HUX «COOMpaTh» M300pakeHne, Kak U3 KOH-

CTPYKTOpA.




Emé onna mpumeuarenbHas 0COOCHHOCTh IIAKETa 3aKJIIOYACTCS B TOM,
YTO yMEET KOHEEepmupoeams caMble pa3Hble THIIBI M300pa’keHUH: KakK CO3-
JaHHBIC B €TO Cpelie, TaK U UMIIOPTHPOBAHHbIE B HE€ (CM. pUC. HIKE).

Wma daiina: | dokymedt]vsdx

Tun daina: | Joxyment Visio (*.vsdx)

. ﬂo raenT Visio (*avsdx)

AETOpBE Hatop 3nementos Visio (*.vssxk)
WaBnoH Visio (*wvstd
Jokyment Visio ¢ nogaepxkoid makpocoe (*vsdm)
Tpadaper Visio ¢ nogaepsxioi makpocoe (“vssm)
WaGnow Visio ¢ nogaepsaicoi makpocos (Fvstm)
Jokyment Visio 2003-2010 (*.vsd)
Bet-pucyrok Visic 2010 (*wdw)
Hatop znementos Visic 2003-2010 (*vss)
WabBnoH Visio 2003-2010 (*.vst)
Macwirabupyemeni sektopHelil pucyHok (*.svg)
Comatelilt macuTaBupyemelil BekTopHBIR pucyHok (*svgz)
Yeprex AutoCAD (*.dwg)
AutoCAD Interchange (*.dxf)
Bef-cTpanuua (*.htm;* html)
PDF (*.pdf)
Jowyrent XPS ("aps)
Meradainn Windows (Fwmf)
Paciunpennbiii metadaiin (*.emf)
Coxarelit paclunpenneii metadain (*.emz)
Toueunsli pucyHok Windows (*.bmp;*.dib)
Wopmar GIF (*.gif)
Gopmar IPEG (*jpg)
@opmar PNG (*.png)
Gopmar TIFF (*.tif)

'BITE NAMNKA




Crnenyer oOpaTuTh BHUMAaHKHE HA BO3MOKHOCTh CO3JaHMsI pACTPOBBIX Ba-
puanToB m3obpaxkenus (BMP, GIF, JPG, PNG, TIF).

[Ipu 3TOM MMeeTCs BO3MOXKHOCTh 3KCIIOPTUPYEMBIH PUCYHOK U3MEHSTH
KaK B YaCTH Pa3pelICHUs, TaK U B YaCTH pa3Mepa.

MNapameTpbl BbiBOAa B opmaT JPG

Q6wme

Onepauus: v User doma: [~

@opmart useta: | LiseT RGE 3 Kawecrso: |75% |5
MpeobpasosaHie

MosopoT: | Her v [] otpaszute cnesa nanpaso [ ] OTpasue ceepxy BHMS
PaspeweHune

(®) Skpan () Npurrep ) Nexogroe

) Apyroe (%6 x|96 nKkc / goiim
Pasmep

(O3kpan  Mpurmep  (®) Mecoghsi

() Apyroi |18 X |8,365 AN

Bot kakue BO3BMOXXHOCTH UMEIOTCSI TP KoHBepTanmu B hopmar JPG.
Crnenyer OTMETUTh, YTO TOJOOHBIC BO3MOXKHOCTH KpaWHE Ba)KHBI JJIs
KOPPEKTHOTO BBHITIONIHEHUS TPEOOBaHUI pelaKIuii U31aTeIIbCTB.



3agaHue Ha 3aHsTue

Mpogune Z250 (300)

67(80)

Zo
75(30)

1. BeraepTuTh ceueHme ¢ coOMoneHNEM Pa3MEepPOB.
2. CoxpaHuTh TONYyYEHHBIH depTéx B cieayromux (opmarax: WMEF,
EMF, JPEG, BMP.



3. BBIACHUTH € MOMOIIBI0 TeKCTOBOTO Tiporieccopa WORD pasmeps! u
pasperienue ¢$aiiios nocie Npoueaypbl UMIOPTA UX HA CTPAHULLY.

4. BBIICHUTD 3TH K€ XapaKTEPUCTUKH CPEACTBAMHU OINEPALMOHHOHN CH-
CTEMBI.

5. NUmnopruposats ¢aiinel 13 WORD B Visio 1 COXpaHUTb UX B albTep-
HaTUBHBIX (DOpMAaTax C BHITOJIHCHUEM CJICTYIONTUI TpeOOBaHMI:

- pa3Mep WLTIOCTPAINH He JOJDKEH mpeBsIars pasMeps! 100x100mm mo-
cie ero ummnopra B WORD

- paspelieHre pacTpOBOro pUCyHKa A0mKHO O0bITh 300x300 dpi;

- pa3pelieHre BEKTOPHOTO pUCYHKa JOIKHO ObITh 600x600 dpi.

3aHatne N2 9
®opmupoBaHue 6rdnmorpacM4ecKro onucaHNa OKyMeHTa

Bubnuorpaduueckoe omucaHue COACPKUT OubIMorpaduyeckue cpele-
HUA O JOKYMECHTEC, HpI/IBe)IéHHBIe 110 OHpeZIe.HéHHI)IM nmpaBujaM, yCTaHaBJIN-
BAaIOIIMM HAIOJIHEHWE M TIOPSIOK CIIEIOBAHUS OONacTeli M 3JIEMEHTOB, U
MpeHa3HAYCHHBIC ISl UACHTHU()UKAIUY U 00IIel XapaKTepUCTUKH IOKYMEH-
Ta.

OObEeKTaMH COCTABJICHHUS OHONMHOTPadUUECKOTO OMUCAHHUS SBISIOTCS BCE
BUIBI OITyOITMKOBAHHBIX (B TOM YHCIIE ACTIOHUPOBAHHBIX) U HEOMYOJIMKOBaH-



HBIX JIOKYMEHTOB Ha JIOOBIX HOCHUTENSX KHUTH, CEPHANbHBIC U APYTHE TPO-
JOJDKAIOIINECs PeCypehl, TOTHBIE, KapTorpaduyecKue, ayJHOBH3yaJbHBIC,
n300pa3uTeNbHBIE. HOPMATHUBHBIE U TEXHHUYECKHE OKYMEHTBI, MUKpPOdOop-
MBI, SIIEKTPOHHBIE PECYPCHI, APYTHE TPEXMEPHbIE HCKYCCTBEHHBIE MM €CTe-
CTBEHHBIE 0OBEKTHI: COCTaBHBIC YaCTH JOKYMEHTOB; TPYIIIBI OJHOPOJHBIX H
Pa3HOPOIHBIX JOKYMEHTOB.

B cocraB 6ubnmorpaduueckoro OmucaHUs BXOAAT CIEAYIOUINE 00/1a-
cmu:

1 — obOnacTp 3araBus ¥ CBEIEHUH 00 OTBETCTBEHHOCTH:

2 — 00macTh U3aHNUS;

3 — 00nacTh crenu(pUUSCKUX CBEICHMIA;

4 — 00J1aCTh BBIXOJHBIX JAHHBIX;

5 — obmacTh pU3NIECKON XapaKTEePUCTUKH;

6 — 0bnacTh cepuu;

7 — o0nacTb NpUMEYaHusl:

8 — obnacTh cTaHIapTHOTO HOMEpa (MM €ro albTepHAaTHBBI) U yCIOBUI
JOCTYITHOCTH.



OO6nacTu ONHUCAHUS COCTOAT U3 INIEMEHMOE8, KOTOPbIE AEIATCS Ha 00513a-
menvHule U akyromamuenvle. B onucaHuy MOTyT OBITh TOJIBKO 00sI3aTeNb-
HBIE 3JIEMEHTHI JTH00 00s13aTeNbHbIE U (haKyIbTaTHBHBIE.

Obs3amenvhvie Inemenmpl conepxar OMOTUOrpaduyecKue CBEICHUS,
o0ecrieunBaroIne HACHTH(PUKAMIO JOKyMeHTa. VX MpUBOIAT B IIOOOM OIH-
CaHHHU.

@DaxynbTaTUBHBIE AJIEMEHTHI Cofiep)kaT OmOImorpaduyecKkue CBEICHHUS,
Jaole JONONMHUTENbHY0 HH(popManuio o nokymenre. Habop daxynsra-
THUBHBIX LIEMEHTOB onpeoensem yypedicoeHue, B KOTOPOM COCTaBIISIETCs OIH-
cane. OH JOMKEH OBITh MOCTOSHHBIM JAJISl ONpeAeIEHHOr0 MH(OPMAaLOH-
HOTO MacCHBa.

Ilynkmyauus ¢ oubnuozpaguueckom onucanuu BBIOIHAET 1Be QyHK-
UK — OOBIYHBIX TPAMMATUYECKUX 3HAKOB MTPETTUHAHUS 1 3HAKOB NPeOnuUcan-
HOU TIyHKTyallu#, T. €. 3HAaKOB, MMEIOIINX OINO3HABATEIbHBIA Xapakrep A
obnacteit 1 IeMeHTOB OnOIMorpaduueckoro OnMcaHusl.

Ilpeonucannas nynkmyayus (yCIOBHBIE pa3leNUTENbHBIE 3HAKH) CIIO-
COOCTBYeT paclio3HaBaHWIO OTAETBHHBIX JIEMEHTOB B ONMCAHMAX HA Pa3HBIX
SI3BIKaX B BBIXOJHBIX (hOpMax TPATUIIMOHHOW U MAaITMTHOYMTAEMON KaTaioru-



3aIWH - 3aTHCSX, IPECTABICHHBIX Ha MIEYaTHBIX KapTOuKax, B Onbmamorpadu-
YECKHX YKa3aTelsix, CIHCKaX, Ha 9KpaHe MOHUTOPA KOMIIBIOTEpa U T. II.
[peanucannas MyHKTyalus NPEeIIIECTBYET 3JAeMEHTaM U 00IacTsIM WIN
3akaioyaet ux. E€ ynorpebnenue He cB3aHO ¢ HOpMaMH sI3bIKa. B kauecTse
MIpeNUCaHHOMN MyHKTYaI[K BHICTYAOT 3HAKK MIPETIMHAHUS U MaTeMaTH4e-
CKHUE 3HAKU!

.~ TOUKa H THpeX . TO9IKa% ,-3amATas d
[ xocasgeprac //-nBexockIe gepThIS (-) KpyTIIEE CKOOKHS |
' IBOETOYHES ; TOUKA'C 2alATOR=  |..."MHOTOTOYHES d
[-] xRagpaTHELe cKOGKHD|+ 3HAK TLTIOCT =-3HaK paBeHcTBa” |

B xonne 6ubnuorpaduueckoro onucaHus CTABUTCS TOUKA.

Kaxnoii obnactu onvicanusi, KpoMe MepBOM, MPEIIECTBYET 3HAK TOUKa U
TUpPE, KOTOPBIN CTaBUTCS Tepen MepBbIM IIeMeHTOM obiacTu. Ecnm mepBerii
LIEMEHT OTCYTCTBYET, TO 3HAK TOYKY M THUPE CTaBAT HEPE] MOCICAYIOINM
3JIEMEHTOM, MTPEMUCAHHBIN 3HAK KOTOPOTO B 3TOM CIIy4ae OIyCKaroT.

Hcknrouenue coCTaBisIFOT 3HAKU KPYIJIble M KBaJpaTHBIE CKOOKH, KOTO-
pbIe COXPAHSIOTCS U IOCIIE 3HaKa 00IacTH.



[Ipu moBTOpEeHNHN oOmacTH crienn(pUIECKUX CBEISHHH, 00IacTH TpuMe-
YaHWS ¥ 001aCTH MEXAYHAPOTHOTO CTAaHAAPTHOTO HOMEpa MOBTOPSIIOT U 3HAK
005acTu «.—» TOYKY U THpPE, a MPU MOBTOPEHUU O0JACTH CEPUU CBEACHUS O
Ka)IIOW CEepUH 3aKII0YaroT B OTAENbHBIE KPyIIble CKOOKH 0e3 3HaKa Touka U
TUPE MEXK]Ty HUMHU.

OO6nacTy orMcaHus MOTYT OBITh BBIACIEHBI PA3TUIHBIMA MIPUPTAMH WITH
3aMMcaHbl ¢ HOBOW CTPOKH. B 3THX ciydasx 3HaK TOUKY W TUPE 3aMEHSIOT
TOYKOH, MPUBOANMOM B KOHIIE TIPEABIAYIIeH 00IacTu.

st Gosee u€TKOro pasaeneHus o0nacTeld 1 3IEMEHTOB, a TAKXKe AT pa3-
JTUYEHUS MIPEIITUCAHHON U TPaMMAaTHYECKOW MyHKTYalluy IPUMEHSIOT Ipo0de-
JIbl B OJTMH IEYaTHBIN 3HaK J0 M MOcie MpeAcaHHoro 3Haka. MckiroueHue
COCTABIISIOT TOYKA U 3araTas MpoOesbl OCTABIISIOT TOJIBKO MOCIIE HUX.

Kpyrnsie u kBapaTHbie CKOOKHM paccMaTpHUBAIOT KaK eIUHBIN 3HAK, ITpeI-
IIECTBYIOIMIMNA MTPOOET HAXOAUTCS Mepe]] IepBOil (OTKPHIBArOIIEH) CKOOKOH, a
MoCIeNy IO TpoOen mocie BTOPOH (3aKphIBAIOIIEH ) CKOOKH.

Kaxxaplil aneMeHT NpUBOAAT C MPEIIECTBYIOIUM 3HAKOM IPEANHCaHHON
MyHKTyanuu. Ecim snemMeHT (Kpome mepBoro dJieMeHTa 00JacTH) MOBTOPSIeT-
s, TO TIOBTOPSIIOT M MPEAIIESCTBYIONINI eMy 3HaK TpEeANMCaHHON MyHKTya-




1Y, 32 UCKITFOYCHUEM 3HaKa Kocast uepTa. Ecim 3JIeMeHT He PUBOJAT B OIH-
CaHWM, TO OIYCKAIOT U MIPENICAHHBIA eMy 3HaK.

Dnemenmul, SpAMMAMUYECKY CEA3AHHBIE 8 OOHOM NPEONONCEHUU, He PA3-
0ens10m NPeonucanHol nyHKkmyayueil.

YacTh 2meMeHTa Mpu HEOOXOAMMOCTH MOXKET OBITH omymieHa. [Ipomyck
YacTH 1leMeHTa 0003HaYaI0T 3HAKOM MPOITYCKa — MHOTOTOYHEM C MPOoOeIaMu
10 ¥ mocye 3Haka. OTCyTCcTBUE 00JIAacTH MK DJIEMEHTa B 11eJI0M MHOTOTOYH-
eM He 0003HaYaeTcs.

Tunuusble OMIMOKH

1. Ucnons3oBanue 3HaKa «-» (neduc) BMecTo 3HaKa «—» (Tupe: ALT-kon
0150).

2. CMeleHre paBuil MyHKTYallud PYCCKOTO SI3bIKa M MPaBUJI MYHKTYya-
umu odopmiteHuss oubmuorpadudeckoit 3anucu. Hampumep, mpu ykasaHun
JMara3oHa CTpaHHIl UCTIOIB3YETCs TUPE BMECTO Jeduca.

3. UrHopupoBaHHe 3HaKa 3alsTON nocie haMuiIul aBTopa.

4. UrnopupoBanue TpeOOBaHUs HAIUYHS MPOOEIOB 10 U MOCJE 3HAKOB
MPEANUCAaHHOW MYHKTYalHH.



5. UrHopupoBaHue UCKIIOYEHUH, KOTOPhIE pa3peliatoT OTCYyTCTBUE MPO-
0enoB Tiepe]] TOYKOM U 3aIIsITOH, UCIIONb3yeMbIX B Ka4eCTBE 3HAKOB MPEITH-
CaHHOU MyHKTYyaluHu.

6. rnopupoBaHue NpaBUil PYCCKOTO S3bIKA MIPH OTACICHUH (HaMHUIIUU U
WHUIIAATIOB aBToOpa (0OB).

7. OrcyTcTBUE emuHOOOpa3us B oopmiiennn 3anvcu. Hampumep, B on-
HUX 3alMCSAX WHUIMAIBI aBTOpa (OB) pa3aensroTcs mpodenoMm, a B APYTHUX —
HE Pa3JIesroTCs.

8. Hcnonp3oBaHME B CHMCKE 3alMceldl aBTOHyMEpaluH, NpeiaracMon
nporeccopom MS Word, B pesynbTare 4ero HOMEp 3alHMCH OTHENSETCS OT
MIEPBOT0 JIEMEHTA 3a1CH CUMBOJIOM TalYIALUH, a HE CHMBOJIOM ITpobea.

9....

3agaHue Ha 3aHATUe

B nmpuBen€HHBIX HIDKE MpuUMepax OuOIMorpaguaeckux ONUCaHuN Halimu
U ommemums yeemom WMEIONIHeCs] KOMOWHAIMN CHMBOJIOB, COACPIKAIIUX
OomMOKM U HETOYHOCTH. B KauecTBe opHeHTHpa ClielyeT UCIOJIb30BaTh MpH-
Mepbl Takux onucanuii u3 'OCT 7.1-2003 (cM. cooTBeTcTBYOIIMIA (haiii B
¢opmare PDF).
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Bo Aunt. yH-Ta, 1997. — C. 21-32.

Oguyuanvhvie 0OKymeHmbl



Koncrutymus (OcuoBHoi 3akoH) Poccuiickoit @enepanmu: ouIl. TEKCT.
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SCAD. PACHET NONEPEYHON PAMbI MPOM3JAHUA. CO30AHUE PACYETHOW CXEMbI

3aHsaTne Ne 10

ITOITEPEYHASA PAMA KAPKACA
MHOTI'O9TAXKHOI'O TPOMBINVIEHHOT'O COOPY KEHUA

1.1 Hcxoanbie 1aHHbLIE
['eomeTprueckas cxeMa paMbl KapKaca COOPYKEHHUS, OCHOBHBIE Pa3MeEpbl pambl
Y €€ CEYEHHI, CXEMBI OTOP U Y3JOBBIX COCIMHEHUN JIEMEHTOB KapKaca, a TAKKe cxema

Y 3HAYEHMS CWJIOBOW BHEIIHEH HArpy3Kd MpeicTaBiieHbl Ha puc. 1.1 U UMerT Takue
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Puc. 1.1.

" pamMa TNpUKpEIUIeHa K ‘“3emisie” ¢ TIOMOIIBIO Tpex omnop (mapHUPHO—
HEMOJABWKHOW OIIOpBl B TOYKE A, 3ameMiIeHMe B TOouyke B, mapHupHO—
MOJBMXXHOM omopsl B Touke C);

= crepxkeHb LH wumeer Ha o000MX KOHI[AX HIAPHUPHO-LMIMHAPUYECKOE
npucoeauHenre K y3mam L u H pambi, a crepxxkau DE u DK — Ttakoit xe
XapakTep MPUCOEIUHEHUS OJJTHOT0 KOHIA K y3i1y D;

" pama OJHOBPEMEHHO 3arpy’K€Ha B €€ INIOCKOCTH COCPENOTOYEHHBIM MOMEHTOM

M B y3ne F, cocpenoToueHHOM BepTUKaIbHOU cuioi P B mponere crepxus LH



U PaBHOMEPHO pAaCIpEAECICHHON CHUJIOBOM TOPU3OHTAIBHOM HAarpy3koil q
crepxHs GC;

" BCE€ AJIEMEHTHI paMbl BBITIOJTHEHBI U3 OJHOTO MaTepUaa;

" BEpPTUKAJIbHBIE JJIEMEHTHl (CTOMKH) HMEIOT MPSMOYTOJbHOE CEUEHHE C
COOTBETCTBYIOIIMMH pa3MepaMH U OpUEHTAIME MECTHBIX KOOPJIMHATHBIX OCEM
X1,Y1,Z1;

" TOPU3OHTAIbHBbIC (pUrensi) W HaKJIOHHBbIE (PACKOCHI) DJIIEMEHTHI HUMEIOT
OJIMHAKOBOE TpyOdaToe CEUeHHEe C COOTBETCTBYIOIIMMH pa3MepaMu M|
OpHUEHTAIIMEN MECTHBIX KOOpJAUHATHBIX ocelt X1,Y1,7Z1.

1.2 3aganue
Jns npennoKeHHON CXEeMbl 3arpyKEHHOM pambl ¢ momolibio cuctembl SCAD
HEOOXOMMO PEIINTh TaKUE 3aauu:
* chopMHpOBATH €€ PACUYETHYIO IUIOCKYIO CTEPKHEBYIO KOHEUHO-3JIEMEHTHYIO
MOJIEIIb;
» onpenenutb HJC Monenu ot 3ajaHHON Harpys3KH;
" BU3yaJIM3WpOBaTh HAa SKpaHE MOHHUTOpPAa KOMIBIOTEpA  KOMIIOHEHTBI

onpexaenennoro HIAC monemnu.

1.3. AJITOPUTM peleHus 3aJaHus

1.3.1. 3anyck evtuucaumenvrozo komniaexkca SCAD

JInist 3amycka BBIYMCIMTENBHOTO KOMIUIEKCA JIBAXK bl LIEIKHYTh JIEBOM KHOIMKOM
meiy (JIKM) Ha nuktorpamme SCAD. Ha skpane nosisutcs auanorosoe okHo SCAD.
JU1s TpoIoJKEeHUsI TPOLIEAYPhI 3alycka Heooxoaumo HaxaTh kHonky OK, mocne yero
Ha »KpaHe mosiBUTCS OKHO Structure CAD (3HaueHUs] MapaMeTpPOB MOJEIU, HX
pa3MEepHOCTh, a TaKXKe KOMAaHJIbl, ITyHKTbl MEHIO U T.J., KOTOpblE HEOOXOIUMO BBECTHU
WIN BbIOpaTh, OTMEUEHBI TYT U JAJIee MO TEKCTY KUPHBIM HIPU(TOM).

1.3.2. Cozoanue npoexma

JIns1 co3manusi HOBOrO MPOEKTA YCTaHABIMBAEM KypCOp Ha KHOMKY b Co3narsb
HOBBI MPOEKT MHCTPYMEHTAJILHOM MaHENIU U HaKMMaeM JIEBYIO KHOIKY MBIIIH (J1anee
0 TEKCTY N0JI00HBIE onepaluu 0yaeM GopMyIupoBaTh COKPAIICHHO “HaKMEM KHOIIKY
Co31aTh HOBBIH IPOEKT”).

Ha skpane nosiBnsiercst nuaniorooe okHo HoBwblii mpoekTt (puc. 1.2),
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Puc. 1.2.

B KOTOPOM HEOOXOAMMO 3adaTh HMH(DOpPMAIMIO O JaHHOM TMPOEKTE B MO3UIUAX:
HaumenoBanue (Ilpumep 1), Opranmzanusa (KHYCA), Oobekt (Ilnockasi pama).
Tun pacyetHoit cxembl 2 — Iljdockas pama BbIOMpaeM H3 crucka THI cXeMBbl.
HasnauaeM enuHUIBI M3MEpPEHUN, HAXKMMasl KHONKY EXMHUIBI U3MEpEeHHs, KOTopas
AKTUBU3HMPYET COOTBETCTByIOIlee OKHO. B cruckax Ycuamsi, Pazmepsni, Ceuenust
yCTaHABJIMBA€M COOTBETCTBYMOIIME pa3MepHocTH (KH, M, ¢M) BXOJHBIX MapamMeTpoOB
mozaenu. [lanee naxumaem kHonku OK B oknHax Eaunuusl usmepenus u Hosbii
NPOEKT.

Ha skpan BweiBoguTcsi okHO Co3ganume HoBOro mpoexktra SCAD, B koTopoe
3aHOCMM uMs  (¢aiiia, KOTOPOE COCTOUT, HamlpuUMep, U3 TMEpBbIX OYKB Ha3BaHUS
cnermanbHoctu (III'C), HOMepa rpymmbl (51), mOpsiAKOBOrO HOMEpa CTYAEHTA IO
cinucky rpynnsl (05) u Homepa 3ananus (1), To ects IITCS51051.

[Tocne Haxatuss kHonku COXpPaHMTBH [JAHHBIM MTPOEKT PETUCTPUPYETCS B

IpOrpaMMe M Ha SKpaH BBIBOJUTCS AepeBO mpoekTa (puc. 1.3).
— rﬂ MpoekT Structure CAD Bepcma 7,31 RLG

—| ?fﬂ Mprrep 1

| & MICKOAHBIE AAHHGIE
-+ Pac4eTHaA cxemMa
+

CNEUHaneHBIE HCX0AHBIE AaHHEIE

__| pacHET

| PEIVMETATH

-

+- __| KOHCTPYMPOBAHWE

Puc. 1.3.



1.3.3 Ilocmpoenue niockoii cmepiHcHesol Mooeau COOPYyHceHUs

YcTaHOBUM Kypcop Ha pasgen aepeBa npoekra PacyeTHas cxemMa U HaXMEM
JIEBYI0 KHOMNKY MBbIIIM. YIpaBjieHHE MepeaaeTcs rpaguueckoMy Mpenporeccopy, ¢
MIOMOIIBI0O KOTOPOTO BBIMOJHSIETCS CUHTE3 pacyeTHOMl cxembl. MHcTpymeHTanmbHast
naHesnb npenporieccopa (puc. 1.4) BrirodaeT pasHble (PYHKIIMU CO3JaHUS TE€OMETPUU

CUCTCMbI, HA3HAYCHHNA I'PAHUYHBIX YCHOBHﬁ, Harpy3o0K 4 T.nA.

- Structure CAD (Mpumep 1) (ENSDATAMINC51051.5PR)

Opoest  afin Orukk  Onepaudk  Cepsuc  Cnpaeka

c
i

i
=¥

oA 57| 57| 88w | 9| 225 2| 2 9 8B 2 [ | 2|

YNpagneHne l Cxema l HazHaueHnA l Y2kl M SNEMEHTE l JarpysreHnA l [pynnel Jl

Puc. 1.4.

-

1.3.3.1. @opmuposanue npomomuna pamvl

VYcraHoBuM Kypcop Ha 3akianke CxeMa M HaXKUMaeM JIEBYIO KHONKY MbIu. B

[10JIE UHCTPYMEHTAJIbHOM MMAaHEIN Ha)KMMAaeM Ha KHOIIKY m I'enepanusi mporoTuna
PaMBl, [IOCJIE YEro Ha SKpPaH BBIBOJUTCS AUAIOroBoe OKHO I'eHepamusi mporormma
PaMbl, B KOTOPOM BBIOMPAEM CXEMY MHOTOATaXHOU pambl U HaxkuMaeM kHornky OK.

B namanoroBoM okHe 3agaHume mnapaMeTpOB PeryJspHOl paMbl BBOJUM
napaMeTpbl FTEOMETPUUECKON CXEMbI PAMBI: B JIEBOM YacCTH — JJI IPOJIETOB, B MPABOU —
s ataxke (puc. 1.5). B pazmene CBsi3m BBIKJIIOUAEM PEXUM ABTOMATHYECKAA
yCTaHOBKA cBsA3eil 1 HaxuMaeM KHONKy OK.

3ﬂ,£l,ﬂ HHE NMapamMeTpoB peryiipHo 7] Prakbi

s Y
JAHE FomyecTen BricoTe F.onMuecTen
NPONeToE NPaneToE 1 ATaken ATaHKEH 1 IHS
el
H—
3 1 3 2
B 2 4 2 CeAzM
z 1 - ABTOMATHYECK3A
YCTAHOEKA CEASEN
AecTrOCTH
F.onoHHE! Purenu
- - - -
Bre pasmepel "
HazHadeHKWe THna k3
] | OTreHa | Cnpaeta |

Puc. 1.5.



7
Oto0pa3zum HOMEpPA y3JI0B U JIEMEHTOB, HAKUMasi KHOIIKM COOTBETCTBEHHO 7@

?
Homepa y3y10B u it Homepa ssemenToB Ha naHenn @uabTpbl 0TOOpakeHHus (puc.
1.6).

DUALTPLI 0TODpaXeHYA

slo|B2 nlpnlm BRI 2 K| K2 2 2m[ 20 20| 25] 22| H
g il N AR = R A P PAPH R E EA ENE AE ARSI

Puc. 1.6.

B pesynbTaTe 3TOro0 Ha rpaguyeckoM moJie IKpaHa Mmoy4yaeM HadallbHYIO0 CXEMY

pamsl (puc. 1.7).
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Puc. 1.7.

1.3.3.2. Koppexmuposka cxemwl pamol
st 3TOro BOCHOJB3yEMCS 3aKIAIKON ¥Y3Jbl M 3JIEMEHTHI TJIaBHOW MAHEIN

UHCTPYMEHTOB.
YaanmuMm aumHAe y3abl. IS 3TOro akTUBU3UPYEM KHOIKY % Y3abl u

HAKAMAEM KHOIIKY = Ynanenue y3j0B. BeiOnpaem KypcopoMm Ha pacueTHOM CXeMe



y3nel 1, 9, 13, 17, 20, 21, 22, 24, xotopsle OyAyT yaajaeHbl (OHH OTOOpaKaroTCs
KpacHbIM 1BeTOM). Haxumaem kHonky OK. OgHOBpEeMEHHO C yAal€HHBIMHU y3JaMHu

6YI[YT YAAJICHBI 1 3JICMCHTBI, KOTOPLIC K HUM ITPHUMBIKAIOT.

yI[aJ'ISICM JIMITHUEC CTCPIKHU. I[JIH 9TOT'0 AKTUBU3HUPYCM KHOIIKY éﬂ?‘ J1eMeHTBI

U HaXXUMaeM KHOIMKY 47 ynanenne s1emenTos. BreiOupaem Kypcopom Ha cxeme

N
aneMeHTel 22, 23, 26, 28, KOTOpbIE YIANAIOTCSI, W HAXUMAEM KHOIKY i
IloaTBep:kaeHne Ha UHCTPYMEHTAJIBHON ITAHEIIHN.

JlonosiHsieM paMy HEOOXOJIUMBIMH dJIeMeHTaMu. /[l BBIMIOJTHEHUS ATOM

omnepalud aKTUBU3UPYEM KHOIKY 45 DJIeMeHTbl U HaXXHUMAaeM KHOIIKY 7
/lob0aByieHne cTep:kHed. YCTaHABIMBAaEM Kypcop Ha y3en 18, HaxuMaem JEBYIO
KHOIIKY MBIIIH, KYpCOPOM “TSHEM HMUTKY OT y37a 18 Kk y3my 23 um CHOBa Ha)XUMaeMm
JIEBYIO KHOIIKY MBIIIH. T0 K€ caMmoe OBTOpsieM Juis y3710B 23, 16.

1.3.3.3. Ilepenymepayus y3108 u 21eMeHmMo8

JIns BBINIOJHEHUs IIEpEHyMEpalUM Ha 3aKIaJKe YIpaBJIeHHe HaKUMaeMm

KHOIIKY E@j Ynakoska aannbix. B nuanoroBom okHe SCAD B oTBET Ha BOMIpPOC

HakuMaeM KHOTIKY JIA 1 moimydaeM HeoOXOAuMYo cxemy pambl (puc. 1.8).

Puc. 1.8.

1.3.3.4. Ha3sHaueHnue xcecmrxocmeli 31eMeHmam

Jns  sroro momb3yeMcs  3akinagko  Ha3HaueHMe TVIaBHOW — [MaHENU

UHCTPYMEHTOB. HaxxumaeM KHONKY A Ha3zHayeHue KeCTKOCTH CTep:KHAM. B
IUagoroBoM  OkKHe  7KeCTKOCTM  CTepKHEBBLIX  JJIEMEHTOB  aKTHBU3HPYEM

MCPECKIIOYATCIIb HapaMeTpnqecxne ceyeHuss M B PCIKHUMC HapaMeTpnquKne



ce4YeHMs, KOTOPbI 3a7aeTcs ¢ MOMOIIbIO COOTBETCTBYIOLIEH 3aKJIaJKu, BbIOUpAaeM B
orceke Marepuan — Crajb 00BIKHOBEHHAsl (3HaUYC€HUSI OOBEMHOrO Beca, MOIYJS
ynpyroctu, kodg¢uuuenta IlyaccoHa 3amonHsOTCd aBTOMAaTUYECKH), Ha)KMMaeM Ha
KHOIIKY C M300paK€HHEM IMPSMOYTOIBHOIO CEYeHHUs, BBOAUM pa3mepbl b=20 cm, h=10
cM, HaxumaeM KHONKy KOHTpoJsib ¥ mosydyaeM Ha 3KpaHe H300pa)keHHe, KOTOpoe
npeacTtasiieHo Ha puc. 1.9. Jlanee naxxumaem kHonky OK.

Tenepp mnpuctynmaeM K Ha3HAQUYEHUIO YCTAHOBJIEHHOTO THIIA JKECTKOCTH

OJICMCHTaM CXCMBEI. I[JIH 9TOTr0 KypCOpOM OTMCHACM Ha CXCMC BCC BCPTHKAJILHBIC

CTEP)KHU Y HAXUMAEM KHOIIKY bt IoaTBep:kaeHHe MHCTPYMEHTAIBHOM MaHenu. B
pe3ysibTaTe NPOU3BEACHHBIX ONEpPAalMi BEPTUKAJIBHBIM  CTEPXKHSIM  Ha3HA4YCHA
KECTKOCTh MEPBOro THUIA, KOTOpas (OpMUPYETCS] Ha OCHOBAHHUM BbIIIE HA3HAYCHHBIX
IapaMeTpOB.

I[anee BCEM JpPYIruM CTCPIKHAM QaHAJIOIM4YHO Ha3zHadYacM KCCTKOCTL BTOPOIo

THIIA. I[JBI ATOr0 Ha TOM ke 3akiaake Ha3HayeHHe Ha)xumaeM KHOIIKY ﬁ
Ha3znauyeHmne sKeCTKOCTH CTECPIKHAM.

Ogupe aarvme  Map [ M'JEHKP| P yIpyrore |
MaTepuan CausHME MepaMeTpe CeUsHMA
m & o |2
|Crans olibxuonmmm — v o
Ofuas s Bec [77 0085 K E E
Mopyneynpyrocti  [206010+08  wHpaz = o]
Koaepiausen Myaccona [0 [s) &
HApaKTeEHETII
Cagwr

T " -
G Koutpons

30HEHHTE ¥ BUATH 30MEHHTE M NPOAOIKHTY oK Orreva Crpeexa

B nuanoroBom oxHe ZKecTKOCTH CTep:KHEBBIX 3JEMEHTOB AaKTUBHU3UPYEM
Mapkep I[lapamerpuyeckue cedyeHuss U B pexume Ilapamerpuueckue ceuyeHus,
KOTOPBIM 3aaeTCsl ¢ MOMOIIBI0 COOTBETCTBYIOLIEH 3aKJIAJKH, HE M3MEHSSA 3HAYCHUU
00BEMHOI0 Beca M MOJIYJA YIPYrOCTH, HaXXMMaeM Ha KHOMNKY C H300paKeHHEeM
TpyO4aToro cedeHusi, BBOAUM pazMepsl BeauunH D = 25 cm u d = 20 cMm, HaXXUMaeM

kHonku Konrpoub u OK. [ToToM, 0TMETHB KypcOpOM Ha cXeMe paMbl TOPU30HTAIbHbBIE

Y
U HAKJIOHHBIC CTEP)KHU, HAXKaB KHOIMKY bil IHoaTBepaxaeHne HHCTPYMEHTAIbHON

IIaHCJIN Ha3Ha4aCM UM BTOpOI\(JI THII ) KCCTKOCTH.



1.3.3.5. Hanoowcenue ceszeii  0noOpHvIxX y31ax pamol
Jlist BBIIOJHCHUS ITOU orepanuu Ha 3aKJIaJKe Ha3nauenue

HHCTpYMCHTaHBHOfI IIa"HCJIn € IIOMOIIBIO KHOIIKH «é YcranoBka cBsideil B y3Jax
BBI3BIBACM ANaJIOroBoc OKHO

Ceszu. B pexume Iloanas

3aMeHa HaXuMaeM KHonku X, Z.,

HanpaeneHma ceAzei

UY (puc. 1.10) u Haxumaem EE
=

YWCTEHOEWTE
BCE

o |l o=
W J OTK;!CO;WITD

kHonky OK. BeiOupaem kypcopom
Ha cXeMme y3el 2 M HaKXUMaeM
kHonky OK wuHCTpyMeHTaIbHOU

IMaHCIIn, qTo oOecrnieunBaeT Blia onepati

i~ OobaerTe HENPEENEHMA K CYLLECTEYOLLM

JKCCTKOC 3alllCMJICHUC OIIOPHOI'O

(e [lonHaa zareHa

y3l1a 2 paMu B IUIOCKOCTH XOZ.

AHaJIOTUYHYIO onepauio Ok | omvewa | Crpesea |

MOBTOpSiEM A HIapHUPHO-
HENOJIBUKHOT'O y3J1a 1 Puc. 1.10.
(axkTuBuM3auenn kHOMOK X, Z.), U
HIAPHUPHO-TIOJIBM>KHOTO  y371a 3

(axTuBH3aIMell KHONKK Z). Bu3yanbHbIil KOHTPOJIb NPaBUIBHOCTH YCTAHOBKH OMOPHBIX

. ?
CBJA3CH  BBIIIOJIHACM  HaXaTHCM  KHOIIKHA ‘,& CBsi3m Ha mnaHenu q)I/I.]'lepr

0TOOpaKeHU.

1.3.3.6. Hasnauenue ycnoguti NpUMbIKAHUS CIEPHCHEU K V3NAM

Ha »rToit ke 3axkmanke Ha3HadyeHHe C MOMOIIBIO KHOIKH $|'} YcraHoBka
IIAPHUPOB BBI3BIBAEM JUAJIOTOBOE OKHO YCJOBHSI NMPUMBIKAHUA CcTepxkHe. [[ns
OCBOOOK/ICHUSI OT YIJIOBBIX CBSI3€M (OTHOCUTEIHHO MECTHOM KOOpAMHATHOW ocu Y1
crepxkHa 14) Haxxumaem kHonku Uy uisi IEpBOTO M BTOPOrO KOHEUHBIX Y3J0B 3TOT0

crepxkHsa (puc. 1.11) u kHonky OK. BriOupaem KypcopoM Ha cxeme cTrepkeHb 14 u

HQXXMMAaEeM  KHOMKY bt IloaTBep:kaeHne HWHCTPYMEHTAJILHOM MaHENIH, 4YTO
obecrieurBaeT IUIMHIAPUYHO-IIAPHUPHOE (OTHOCUTEIBHO OCHU Y1) mpucoeauHeHUe
KOHLOB cTepkHA 14 K y3maM 8 u 9. AnasornuHo ocBoOoxnaeM cBsizu Uy B Hauase
crepxkHeir 16 m 17, 4ro oOecredynBaeT Takoe JK€ IPHUCOSTUHECHHE KOHIIOB 3THX

cTep>kHeH K y3iy 14.



Ycnoena npHMbIKaHHA CTEPHHEH

eeofo#nEHUE AMHENHBIY CEAZEN

B

Hzen 1 Hzen 2
v i
= Iz
Jceofo#0eHHE YroELl CEASEN Ormena
71 %1 Yzen 1 Yzen 2
[ U= [ L=
) e Uy v iy
V1 [ Uz [~ Uz Crpaexa

Puc. 1.11.

CJI@,Z[YGT OTMCTHUTL, YTO CBJiA3M Ha KOHIax CTCp)I(HCﬁ OPUCHTHPOBAHBI
OTHOCHUTCIIBHO COOTBCTCTBYIOIINUX MCCTHBIX CUCTCM KOOPpAWHAT CTCp)KHCﬁ.

BI/ISyaJ'IBHIJﬁ KOHTPOJIb MPAaBUJIBHOCTH IIOCTAHOBKHU MIAPHHUPOB BBIIIOJHACM

Ha)KaTUEM KHOIIKH o+ IIapuupsl Ha TaHeTu OUIBTPHI 0TOOPAKEHMS.

1.3.3.7. 3adanue cxemvi Ha2pyHceHUs paMbl

Ha 3aknagke 3arpyskeHusi KHOIKOW 4 Harpy3ku Ha CTepKHHM BBbI3bIBAEM
JIMAJIOrOBOE OKHO 3ajjaHHe HATPY30K Ha CTep:KHeBbIe 3JieMeHThl. BriOupaem Mapkep
Oo0mass cucrema koopaumHart, Buja Harpy3ku (Pacnpenesiennasi), HampaBieHHE

neiictBus Harpy3ku (X) u ee 3nauenue (P = 0.2 kH/m) u naxxumaem knonky OK. Ha

.
cxeMe oTrmeyaeM ctepxkHu ¢ Homepamu 10, 11, 12 m moarBepkaaeM KHOIKOM o
IloaTBepikaeHNe HCTPYMEHTAJILHOM MaHEe!.

[ToBTOpsieM aHAJOTUYHBIC OMEPAIMH JIJIi COCPEOTOUCHHOM cuibl P: 3akmanaka

3arpy:keHusi, KHOTKa 4 Harpy3kum Ha crep:xkHu, Mapkep OOmasi cucrema
KOOpAMHAT, BUJ Harpy3ku — CocpeaorodenHas, no Z (mapamuieabHo ocu Z), 3HaUYeHUe

4 kH s mapamerpa P u 2 m 11 mapamerpa Al (puc. 1.12), knonka OK. Ha cxeme

i
oTME4YaeM CcTepkeHb 14 ¢ MOATBEPKIAeM  KHOIKOM il IHoarBep:xaenne

VHCTPYMEHTAIIBHOU NAHEIIH.



3EAEHI‘IE Harpy2oHK Ha cTep:XHeEble 3/1eMeHThI BJ

CHcTerMa KOOpAMHAT HEr@yaKi

@ ODWaA CMETEME KOOPAMHAET

(" MecTHaA cHcTema koopamHaT

Bra Harpyzakm

(@ CocpeaoToyeHHas !

(" PacnpeaensHHas E
HanpaeneHue nefcTeMa HarpyaKKA

(" TpaneuweemnaHan ! Cinel tMarMeHTHI >>
x| x|z Ue | Wy | uz |

JHEUEHME HAM TYSKI

(" Harpynny anemeHToE m

F1 |4 KH
Al |2 ™M
(0] | OTMeHa anaBKa|
Puc. 1.12.

HO,Z[O6HI)I€ OIICpalMr BBIIIOJHACM I COCPCAOTOUYCHHOI'O Y3JI0BOI'O MOMCHTA:

1.
i+

3aKJjIajJgKa 33pr)l(eHl/lﬂ, KHOIIKa Y3a0BbI€ Harpy3km, OKHO V3j0Bble Harpy3kKu,

Bux 3arpy3ku — MoMeHT Uy, 3nHauenme momeHta —5 kKHwm, knonka OK. Ha cxeme

oTMeYaeM y3ea 4 ¥ MOATBEPKIAEM KHOIKOU bt IoaTBep:xaeHHe NHCTPYMEHTAIILHOU
MaHEIIN.

Crnemyer 3aMeTHTBh, 4YTO Y3JI0BAas HArpy3ka 3aJacTCsi BCErAA OTHOCUTENIBHO
oOmieil cucteMbl KoopauHaT. B okHe, rie BBOAATCA YHMCIIEHHBIE 3HAUEHUS Harpysok,
ITIOKA3aHbI NTOSICHUTEIIBHBIE CXEMBI UX IOJIOKUTEIIBHBIX HAIIPABICHUMN.

BusyanbHblli KOHTpOJIb HAarpy30K BBIIOJHSEM C IOMOIIbIO KHOIMOK MaHEIu
2 P
OuIbLTPHI 0TOGPAIKEHHs: A© Y3/10BbIe HATPY3KH, -2 Pacnpee/ieHHbIe HATPY3KH,

7 1 @J_F
_— COCpe}]OTO‘IeHHbIe Harpy3kKm, — 3HavyeHus Harpy3ok.

3anuchbiBaeM CO3[JaHHOE 3arpy’KeHHe B MPOEKT. s 3TOro HaxkuMaem KHOIIKY

3 Coxpanuts//100aBUTH 3arpy:keHHe MHCTPYMEHTAIbHOW IaHenu. B auanoroBom
okHe CoxpaHUTh 3arpysKeHHe BBOIAUM UM 3arpyxeHus 3arpy:kenue 1, HOMep
3arpyxeHus 1, Haxnmaem kHonky OK u mosrywaeM Ha 3KpaHe CXeMy 3arpyKE€HHOU
pamsl (puc. 1.13).

1.3.3.8. 3anuce ucxoomnvix 0aHHvIX CHOPMOBAHHOU MOOeNU
AxtuBm3anueit pa3aena IlpoekT rimaBHoro MeHio U myHKTa COXpaHUTH MPOEKT
BbI3bIBaeM AuanoroBoe okHO Coxpanenue npoekra SCAD u HaxaTueM KHOIIKH

COXpaHI/ITB BBIIIOJIHACM 3aIllMCh UCXOAHBIX JaHHBIX Ha JKECTKUU JUCK.
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SCAD. PACYET MOMNEPEYHON PAMbI TPOM3[AHHS.
CO3[AHME PACHETHOMN CXEMbI

4.000

by
-5.000

Puc. 1.13.

1.3.4. Cmamuueckuii pacuem pamwl
[Tocne co3ganusi pacyeTHOM MOJEIN COOPYKEHHUS TPOU3BOIUM €€ CTATHYECKHI

pacucT. I[JIH 9TOI'O BBIXOJHUM B ﬂepeBo MMPOEKTA C IIOMOIIBIO 3aK/IaKH ynpaBJIeHI/Ie )41

KHOMKHM & BpriiTH B JKpaH ynpasjeHus npoekroM. B /lepeBe mpoexkra ormMeuaem
kypcopoM no3utini PACYET, JIuneiinbiid. B 11anoroBoM OKHE 1MOCJI€ 03HAKOMJICHUS
c conepkanreM okHa ITapamMeTpbl pacyeTa HaXKMMAaeM KHONIKY BBINOJIHUTH pacyer.
[Tocne okoHuaHMs pacuera HEOOXOIUMO MPOCMOTPETh MH(GOPMAIIUIO, KOTOpas
nomeriaercs B okHe IIporokos BbimoJiHeHusi pacudera (puc. 1.14), wucnonb3ys
JMHENKY MPOKPYTKH. ECIM B MPOTOKOJIE MOATBEPKAAECTCS MPABUIBHOCTD BBINOJIHEHUS
pacuera cioBamMu 3ajJaHMe BBINOJHEHO W HET 3aMeuaHuid Tuna ['eomMeTpuuyecku
U3MEHsieMasi CUCTeMa, TO HaxaTueM KHONKUA Beixoa nepexonum B JlepeBo mpoekra

IJIA aHalIn3a pe3yJIbTATOB pacyucTa.



I [potokon BbINONHEHKA pacyeTa

114:25:09 EHMMAHE: OaHa cymMa Boex BHEWHMY HEMPYS0K HE OCHOEHYH CxerMy
314:25:09 BHMMAHIME: Ha yuUTEIESETCA HAFPYEKE HA KECTKME BCTAEKM NEKM Z308HMM
PEBHOMERHO-PACNPEAs NEHHbIX HArPY30K HA CTEPXHEEbIE 3NEMEHThI
14:25:09 BridMcneHMe NepemelleHMA B 0CHOBHOM CxeMe.
14:25:08 PasaoTa BHEWHML c1n
1- 00631278
14:25:09 KOoHTpONE peWweHHa AN8 OCHOEHOR CXaMEl.
14:25:09 BHUMCNEHWE YCMNKWE B OCHOEHDA CXeMe.
W 142510 3ADAHWE BRHIMONHEHO
JatpadverHoe epema : 1.02 MuH. v
. ity
Puc. 1.14.

1.3.5. IIpocmomp pe3ynbmamog cmamuuecko2o paciema pambol

B pasnene PE3YJIBTATBI JlepeBa mnpoekTa yCTaHaBIMBAEM Kypcop B
no3unuo I'paduyeckuii aHaJIM3 M aKTUBU3UPYEM OKHO TNOCTIPOLECCOpA, TIE
otoOpaxkarotcst pe3ynbrarel HIC pambl: gedpopMupoBaHHas cxeMma, SII0pbl YCUIIUHM, U
T.IL

[Ipocmotpum aedopMHUpOBaHHYIO CXeMy paMbl Ha (oHEe HeaehOPMUPOBAHHOM.

Jnsa storo Ha 3aknanke [dedopmMaumsi HaXMMAaeM KHOIIKY A CosmecTHOe
0TO0paKeHHue UCXOAHOI 1 1e()OPMHUPOBAHHOM CXeMbI, B PE3YyJIbTATE YErOo HA IKpPaHe

MoJIy4yaeM COOTBETCTBYIOIIee n3o0paxkenue (puc. 1.15).

Puc. 1.15



I[J'ISI IMOJIYyUCHUA I/I306pa}KeHI/IH Ha 3KpaHC ISIIIOPbI PI3FPI6&IOH.IPIX MOMCHTOB B
CTCPKHAX paMbl OTHOCUTCIBHO COOTBCTCTBYIOIIMX MCCTHBIX KOOPAWHATHBIX oceu

cTepkHel (Hampumep, ocedd Y 1) Ha 3akiagke Dmwopbl yeuauid B criricke Beioop Buaa

ycusausi BeiOupaem My, Ha)KMMaeM KHOIIKY i JNIOPbI YCHJINH WHCTPYMEHTAIBHOU

NaHenu W TOJy4daeM JMIopy H3rubarommux MomMeHToB My (puc. 1.16). Uucnenusie

3HAUYECHUs Ha DJHOpax MOXHO NOJAYYUTh HAXaB KHOIKY 7 Ouudgposka

U3010J1eii/n301uHui Ha naHenu OuiabTpbI 0TOOpaKeHus. s MoTydeHHs] 3HAYEHU N

+HN

MAaKCUMAJIBHBIX YCHIIMM B CTCPKHAX HAKHMACM KHOIIKY M HBCTOBaﬂ HHANKAaIOUA
="

MOJIOKMTEJIbHBIX 3HAYeHHH yCI/I.]II/Iﬁ WUJIM KHOIIKY M HBCTOBaH HHINKANIUA

oTpUIATE/IbHBIX 3HAYEeHUH yCHHHﬁ.

092

-3.6

-5.88

Puc. 1.16.

CrnenyeTr 3aMETHUTh, YTO SMIOPHI U 3HAYEHUSI BHYTPEHHUX YCHIIMM B CTEPKHSIX
MOJIyY€Hbl OTHOCUTEIBHO COOTBETCTBYIOUIMX MECTHBIX KoopAauHaTHbix ocedl X1 Y1
Z1.

1.3.6. Bwixo0 u3 évtuucirumenvnozo komniaexkca SCAD

[Tocne mpocmoTpa pe3yJbTaTOB HAXKUMAEM KHOIKY 4 Bobixoa u3 SCAD Ha

3aKiaJke YNpaBjeHHe U B OTBET Ha BONPOC 3aBepIIMTH pPadoTy HaXXMMAaeM KHOIKY

Ha.
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y +siny=0,8y°, y(0) =1, y(0) =0.
3anuuiem 310 ypasHenue B Gpopme Komm: X = F(X,t), X(T,) = X, ,0603HauuB X, =Y, X, =Y

X =Xy,
X2 - 018Xf _Sln Xl’
Odopmiasiem M-daiin: function F = fun (&, K]

F=[HiZ): . 8*Ki{l)~3d-=1mi{K(1l)]]~

3ajgaeM YUCIIEHHBIE MTapaMETPhI:
Jx >» T0=0, T1=20, HO=[1:00:]

Brimonnsem OCHOBHYIO KOMAaHYy. ** [= KlZcdezd('fun’, [TC T11.KD)

I'paduk pesynbrara nory4yaeM KOMAHIOM: fX »» plosiz, x|

<[}




YpaBHEHUE PACIIPEICICHUE TEMIIEPATYPBI B TOHKOM MIPSAMOYTOJIBHOM IIJIACTUHKE UMEET BUI:
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['paHuYHbBIE YCIIOBUSL:

T(I,)=50°C,T(I,)=10°C,T(I,)=100°C, T(I,)=70°C

0] 5[0 @] P anlree| A 4] = | 4O [ronromer

Boundary condition equation: h*T=r
Condition type: Coefficient Value Description
) Neumann g |,] | Heat flux
@ Dirichlet q |0 | Heattransfer coefficient
h |1 | Weight
r |1 0 | Temperature:
———
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PeweHne anddpepeHuUmnanbHOro
VPaBHEHUWN B YAaCTHbIX
NPOU3BOAHbIX C MOMOLLbIO
NPOrpaMmMHOro KomnJaeKca
MathCAD



B KayectBe auMdpdepeHLManbHOro ypaBHEHMA B YaCTHbIX MPOM3BOAHbLIX, NPeAcTaBAeHO
ypaBHeHMe Ten/IonpoBOAHOCTH, iBAAIOLLEECA YpaBHEHMEM Napaboanyeckoro Tuna:

0 0°
—U=D—U+9¢(Xx,t
ot OX° px.1)

u(x)

N

Puc. 1 ®nsmnyeckaa mogenb ypasHeHma anddysnm tenna



CneumanbHaga ¢yHKumna MathCAD

pdesolve(u, x, xrange, t, trange, [xpts],[tpts])
1. u — ABHO 33J,aHHbIN BEKTOP UMeH PYHKUUIN (6e3 yKa3zaHMs UMEH apryMeHTOB),
noanexawmx BbIMUCAEHMUIO.
2. X — MPOCTPAHCTBEHHAA KOOpAMHATA (MMA aprymeHTa HEUM3BECTHOM PYHKLUUK).
3. Xrange — NPOCTPAHCTBEHHbIN UHTEPBAJ, T. €. BEKTOP 3HAaYE€HUWN aprymeHTa X
ANA TPAHNYHbIX YCAOBUMN.
4.t — Bpema (Mma aprymeHTa HeEM3BECTHOM PYHKLUN).
5. trange — pacyeTHaa NPoCTPaHCTBEHHAsA 061aCTb: BEKTOP 3HAYEHUN
aprymeHTa t, KOTOPbI 40N *KEH COCTOATb U3 ABYX AENCTBUTE/IbHbIX YNCE.
6. Xpts — KONM4ecTBO NPOCTPAHCTBEHHbIX TOYEK ANUCKPETU3ALMUM.
7. tpts — KONIMYECTBO BPEMEHHbIX C/I0EB, T. €. UHTEPBANOB ANCKPETMU3ALUN
No BPEMEHMW.



[lpnmep pelueHUA

[N KoppeKkTHOro ncnonb3osaHma ¢pyHkumn pdesolve npeasaputenbHo nocne
K/Nt04eBOro c/108a Given cnegyet 3anucatb YPaBHEHME M FTPAHUYHbIE YCNOBUA NPU
MOMOLLIN JIOTMYECKMX OMepaTopoOB.

L=1 D:=0.1 T'= 10

BemuonuTensHnR Gaom

iven
[ ] [ ]
l -
U-.;EH, L) 'I""l-l}:,_.lﬂ,':-l
0.8
MpaHIIHEE N HEUANBHOS VCIOBMA
w(x,0) =@ (x=0.45) =P [x=-0.55) u(x,0) g6
wig.t) =0 u(l.t) =0 i
wis,z) 0.4~
FpaRpMeaMMe N DADSMETHH o
0.z |
n] (1] l
u= Pdesolwve|u, ¥, e, . 100, 10 I ——— S—_ |
L T
| 1 | |
o 0.2 0.4 0.6 0.8

NpodxAaK pensHMS
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TPOHHBIN // DnekTpoHHO-OMONMHoTeunas cucrema IPR BOOKS : [caiit]. — URL:
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