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BBEOEHUE

[enpto mpenoaaBaHusi IUCUUIUIMHBI SIBJSIETCS MOATOTOBKA OakaiaBpoOB,
CIIOCOOHBIX K CAaMOCTOATENBHOMN JIEATeTbHOCTH IO 8bl61eHut0 TpeOOBaHUM, co-
CTaBJICHUIO TEXHUYECKHX 3aJaHul, 000CHO8aHui0 W BBIOOPY KOMIIOHEHTOB
U TIOJICUCTEM, COCmagienuto creunuKanuii A  anmnapaTHO-IPOTrpaMMHBIX
KOMILJIEKCOB, 000pYI0BaHUS pabOYnX MECT JJaOOpaTOpUid, OTAEIOB, O(PHUCOB.

[Ipouecc mpenojaBaHusi AUCUUIUIMHBI HAIpaBieH Ha (POPMHUpPOBAHUE
CIEIYIOIUX KOMIETCHIIMM:

® CIOCOOHOCThH pellaTh CTaHJAPTHBIE 3a/aud NpOo(eCcCHOHATBLHOM Hes-
TEJIbHOCTH HAa OCHOBE HWH(GOPMAIMOHHOM W OHOIMorpaduyeckoi KyJabTyphbl
C MpUMEHEHHEM WH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI U C yd4e-
TOM OCHOBHBIX TpeOoBaHu# nHpopMalmonHoi 6e3omnacHoctu (OITK-5);

e CIIOCOOHOCTB pa3padaTbIBaTh MOJIETN KOMIIOHEHTOB MH(OPMAIIMOHHBIX
CHCTEM, BKJIIOYash MOJAENU 0a3 JaHHBIX U MOJETH WHTEP(EHCOB «UEIOBEK —
AIICKTPOHHO-BhIYKCIUTENbHAS MammHay ([TK-1).

B pesynbrare BHIMOIHEHHS JAHHBIX pabOT CTYIEHT JOJKEH MPHOOpecTH
CJIEYIOIINE YMEHHUS

e BbIOMpaTh, KOMIUIEKCHUPOBATb M OKCIUIyaTHPOBaTh IMPOrPaMMHO-
amnmapaTHbIe CPEICTBA B CO3/1aBAEMBIX BBIYUCIUTEIHHBIX HHPOPMAITMOHHBIX CH-
CTeMax U CETEBbIX CTPYKTYpaX;

® UHCTAJUIUPOBATh, TECTUPOBATh, UCIIBITHIBATH U UCIOIb30BATh MPOrpaMM-

HO-allIIapaTHbIC CPCACTBA BBIYUCINTCIIbHBIX U I/IHq)OpMaI_[I/IOHHBIX CHUCTEM.



1 NABOPATOPHAA PABOTA Ne 1 «COCTAB, CTPYKTYPA
N ®YHKUUU NEPCOHAJIbHOIO KOMIMNbIOTEPA»

Heanb padoThl — U3YyYUTH COCTaB U CTPYKTYPY MEPCOHATBHOTO KOMIIBIO-
Tepa, MOJYYUTh U 3aKPENUTh YMEHHS U HABBIKM W3BJICUCHUSI CBEICHUU O BbI-

YHUCIIMTEIBHOM CUCTEME U €€ KOMIIOHEHTAaX.

1.1 O6wue nonoxeHus. CTpyKTypHO-PYHKLMOHANbHaA cxeMa

nepcoHaribHOro KomMnbrOTEpPa

CTPYKTypHO-(bYHKHI/IOHaJIBHa}I CXCMa IICPCOHAJIBHOIO  KOMIIBIOTCPA

c o011eil cuCTeMHOM MIMHOM nmoka3aHa Ha pucynke 1.1.

OnepatnBHasn
Mpoueccop namaTb

CucrtemMHas LLMHA Anpec

[daHHbIe

YnpaBneHue

Yctponctea BBoaa / BbiBOAA
(nepudpepunHbie ycTpOMCTBA)

Puc. 1.1 — CtpyktypHO-(PYHKITMOHAJIbHAS CXEMa

INEPCOHATBHOI'O KOMITBIOTEpA

Tpebyercs, ucnonb3ysl J000€ TOCTYMHOE MPOrpaMMHOE OOecCIeueHue,
Hanpumep sBistorieecs yactbio OC WindowsXP — msinfo32, win aBTOHOMHBIE
nporpammel — AIDA64, CPU-Z, HWINFO32, Sysinfo_Detector u ap., BEIIBUTE

OCHOBHBIC CBECACHHUSA O KOMIIOHCHTAX KOMIIBIOTEPA.



Iporpamma AIDA64 (http://www.aida64.com/downloads — mnpoOHas
OecruiatHasa Bepcus Ha 30 nHeil). JlaHHOE MPUIIOKEHHE MO3BOJISIET MPOU3BECTU
aHaJI3 KOH(QUTYypaluy MEPCOHAIBHOIO KOMIIBIOTEPA, a TAK)KE BBIIATh CAMYIO
10JIpOOHYI0 MHPOPMALMIO O MPOTrPAMMHBIX M alllapaTHBIX KOMIIOHEHTaX KOM-
NBIOTEPA, @ UMEHHO:

® KaKHhe YCTPONCTBA yCTAHOBJIEHBI B CHCTEME: MPOLIECCOPBI, CUCTEMHBIE
IUTIAaThl, BUJICOKAPTHI, ayAUOKAPTHI, MOLYJIU MaMSTH U T. II.;

® KAaKWE€ XapaKTEPUCTUKU YCTPOMCTB: pa3Mepbl KAIIEH, TAKTOBAs 4acToTa
poueccopa, HalpsDKeHUE NUTaHus U T. 1.

® [I0Ka3aTeJIM TEMIIEPATyphl LIEHTPAIBLHOTO IPOLIECCOPA;

® [0//IePKUBAEMbIE TIPOLIECCOPAMH HAOOPHI KOMaH[ U PEKUMBI pabOThI;

® KTO ITPOU3BOJAMTENb KOMILIEKTYIOIIUX;

e kaxoe [10 ycraHOBIEHO Ha KOMIIBIOTEPE;

e KOH(UIYypalHIO ONEPALUOHHON CUCTEMBI;

® Kakue JApanBeEpbl YK€ YCTAHOBIICHBI;

® KaKue IPOrpaMMBbl 3arpyKar0TCsl B CUCTEME aBTOMAaTUYECKU;

® KAaKW€ UMEIOTCS JIMLIEH3UHU U KaKHe MPOIECCHI 3ayIEHbl B CUCTEME.

JlaHHOE MPUITO)KEHHE TAKKE YMEET TECTUPOBAThH 3aIIUCh U YTEHUE U3 Olle-
pPaTUBHOM NaMsATH, CPABHUBAET PE3YJIHTATHI 0 U MOCIIE.

IMporpamma CPU-Z (http://cpuz.ru/ — GecriatHas mporpamma) mo3BoJisi-

€T y3HaTh KOPPEKTHYIO HH(pOpMaIuio 00 UCTIOIb3YEMOM B KOMITbIOTEPE 000PY-
noBanu. [IporpamMmma criocoOHa BBIBOJUTH MOAPOOHBIN OTYET O IPOU3BOUTEIIC
KOMIIOHEHTOB KOMITbIOTEpA — HAUMHAas OT MPOIECcopa U 3aKaHYMBasi UCIOJIb3Y-
e€MOH olepallMOHHON cuctemoi. KpoMe Toro, coOpaHHbIE MpOrpamMMoil cBee-
HUS YKaXyT Ha MPOU3BOAMUTENS IUIathl, npousBoautens BIOS, Bepcuro BIOS,

YUICeT, rpadudecKkuii uHTepderc.


http://www.aida64.com/downloads
http://cpuz.ru/

1.2 3apaHue

1. BKIIOYUTh KOMIBIOTEP W H3BJIEYb OCHOBHBIE CBEICHHUS O CHCTEME
(mepcoHanbHOM KOMIbIOTEPE). OINpeneanuTb OCHOBHBIE XAapAaKTEPUCTUKH BbI-
YHUCIUTEIBHON CUCTEMBI (TaKTOBas 4acTOTa IpoLEeccopa U IIMH, 00beMbl TaMsi-
TA U T. IL.);

2. IlpuBecTH OCHOBHBIE CBEJICHUS O CUCTEME U €€ KOMIIOHEHTaX.

3. [lepeuncnanth B MOpPSAAKE BaKHOCTH U3BECTHBIE BaM MepUQepUiiHbIe
YCTPOMCTBA KOMITBIOTEDA.

4. OtBetuTh Ha Bompoc: «YUTo Takoe cOaJaHCHUPOBAaHHAS KOMIIbIOTEpHAs
CUCTEMA, U KAKOBO COOTHOLIEHUE €€ IMapaMeTpOB?»

5. IloaroToBUTH OTYET O MPOACITAaHHOMN padoTe.



2 IABOPATOPHASA PABOTA Ne 2 «CUCTEMHAA MNMIATA
NMEPCOHAJIbHOIO KOMIMbKOTEPA»

Heas paGoTbl — U3y4YWTh HA3HAYEHHUE, COCTaB, CTPYKTYPHYIO CXEMY
U KOHCTPYKIIMIO CHCTEMHOW IUIaThl MEPCOHAIBHOrO KommbioTepa. Oco3HaTh
BKHOCTH TOHSTHS (OpM-(DaKTOp MU3IETHsI.

CpeacrBa 1Jis1 BbINOJHEHUs] PadOTbl — TEPCOHAIBHBIN KOMIBIOTEP

(6]0] BCKpBITBIM CHUCTCMHBIM 6J'IOKOM.
2.1 O6wume cBepgeHudA

CucrteMHasi luin MaTepuHcKasi iuiata (anri. motherboard, MB; taxxke
mainboard) — 3To cioxHast cOopoyHasi eMHMIIA Ha 0a3¢ MHOTOCIIONHON IevaT-
HOW TUIATHI, SIBIIAIONICHCS OCHOBOW IOCTPOCHHUS BBIYMCIUTEIBHONH CHCTEMBI

(koMIIbIOTEpA).

2.1.1 CucreMHasi IJIaTa HACTOJBHOIO NMEPCOHAJBLHOIO0 KOMIbIOTEpPa
(puc. 2.1) cocTouT U3 COOCTBEHHO IMEYATHOM TIJIATHI, @ TAK)KE U3 CMOHTHPOBAH-
HBIX Ha HEW CIIEIYIONIMX KOMITIOHEHTOB: pa3béMa IEHTPAIBHOTO MpOoIeccopa
(CPU), mukpocxem ywmriceta (anri. chipset — Habop MHUKpOCXeM), MUKPOCXEMbI
3arpy304HOTO MOCTOSTHHOIO 3anoMuHaroniero ycrpoiictsa (I13Y), congepxkareit
BIOS (anrn. basic input/output system — «0a3oBasi crcTeMa BBOJA-BBIBOJAY),
KOHTPOJUICPOB IWH W WHTEP(EHCOB BBOAA-BBIBOJA H  TMepu(epUHHBIX
ycrpoiicTB. OneparuBHoe 3amoMuHaromiee ycrpoictea (O3Y), T. e. RAM (ran-
dom access memory) B BuIe MOIYJCH MaMSITH MOHTHPYETCS B CICLHAIBHO
MpeHa3HAYCHHBIC Pa3bEéMBI; a B CIIOTHI PACIIMPEHUS YCTAaHABIMBAIOTCS KapThI
paCIIMPEHUs IS CBSI3U C IPYTUMH YCTPOMCTBAMU KOMIThIOTEPA — KIIaBUATYPOH,
MBIIIIbIO, MOHUTOPOM, MIPUHTEPOM H T. 1. J[OMOJIHUTEbHAS CHCTEMa OXJIaXKIe-
HUS ¥ TIepuepUitHBIC YCTPONCTBA MOHTUPYIOTCS BHYTPH IIACCH, B COBOKYITHO-

cTH GOPMHUPYSI CUCTEMHBIN OJIOK KOMIIBIOTEPA.



Puc. 2.1 — CucteMHas maTa nepcoHaIbHOTO KOMIBIOTEpa

BricTposeiicTBie pa3nuyHBIX KOMIIOHEHTOB KOMIIbIOTEpa (Iporieccopa,
OTIEPATUBHON MAMITH U KOHTPOJUIEPOB MepudEepUNHBIX YCTPOUCTB) MOXKET CY-
IIECTBEHHO paznuyaTthes. J[ig cormacoBaHusi OBICTPOJCUCTBUS HAa CHCTEMHOM
IJIaTe yCTaHABIIMBAIOTCS CHEIUAIbHBIE MUKPOCXEMBI (YUIICETHI), BKIIFOYAIOIIIHE
B ceOst:

a) KoHTpoJutep orneparuBHor mamsatu (O3Y, 1. e. RAM), Tak Ha3pIBaeMBbIii
CEBEPHBIN MOCT;

0) xouTposuiep nepudepuiinbix yctpoictB (1Y), Tak Ha3bIBaEMbIil 10K-
HBIA MOCT.

[TepudepuitipiMu yCTpOHCTBAMH MOKHO CUMTATh BHEUIHUE IO OTHOIIIE-
HUIO K CUCTEMHOMY OJIOKY KOMITBIOTEPA YCTPOUCTBA.

HekoTopble M3 KOHCTPYKIMII CHUCTEMHBIX IUIaT MOKa3aHbl Ha PUCYH-

Kax 2.2-2.3.
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Pa3zpem
LIEHTPAILHOTO
mporeccopa

Pazbem
ornepaTUBHON
TaMsATH

Paznem
Pazpem MOAKTIOUEHUS

3auei S g DJIEKTPOITUTAHUS
NaHenu v [immE: -
- R Paszvem s

MOAKIIIOYEHUS
HaKOIUTES
THOKMX JUCKOB
oA q b
JJ . K Paswem
i IDE

AKKyMyISITOpHAst
Garapest

Pazsem
Pazbemsl SATA
PCI ==
2 Mukpocxema

BIOS

Puc. 2.2 — Cucremnas mara [1K

Barapeiika Mukpocxema

DIMM-cnoTs! o 33B BIOS

03Y (RAM)

RLLARER AR RRREA,

CeBepHBI MOCT

~ FOxHBIIT
Pozetka mog MOCT
rpoueccop \
~PCl
CIIOTHI

Pazbémsbl PS/2 USB LPT-mopt Hrposoit Aynro
MBIIIIY U KJIaBHATYPBI napajuieIbHbINA nopTt BXOJIbI

Puc. 2.3 — Cucremnas mnata ctagaapta ATX IepcoHaTLHOTO KOMITBIOTEpa
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2.1.2 ®opm-pakrop cucremMHoi miarel [2]. ®opm-dakTop (oT aHri.
form factor) — cranmapT, 3anaronuii rabapuTHBIC pa3Mepbl TEXHHYECKOTO H3JIe-
ML, @ TAK)KE OMMCHIBAIOIINI TOTIOJIHUTENbHBIE COBOKYITHOCTH €TI0 TEXHUUYECKUX
napaMeTpoB, HarnpuMmep (opMmy, THUIIBI TOTOJIHUTENIBHBIX 3JI€MEHTOB pa3Mellae-
MBIX B/Ha yCTPOUCTBE, UX MOJIOKEHHUE U OopueHTaruto (Tadm. 2.1, puc. 2.4-2.5).

®opm-takTop (Kak U J1r00bIe APYrUe CTAaHIAPTHI) HOCUT PEKOMEHIATEIb-
HBI Xapaktep. Crneuudukamus ¢GopM-pakTopa ompeenseT oOs3aTeIbHble U
JOTIOJTHUTEIIbHBIE KOMITIOHEHTHL. OHAKO MOJABIISIONIEE OOJBIIMHCTBO MPOU3-
BOJIUTEIICH MPEIIOYUTAIOT COOMI0AaTh Crenn(UKaIUIo, MOCKOIbKY IIEHOH Cco-
OTBETCTBHUS CYIIECTBYIOLIUM CTaHAApTaM SBJSIETCS COBMECTUMOCTh MaTepHH-
CKOM IJIaThl U CTaHAAPTU3UPOBAHHOTO 000OpyAoBaHUA (Tepudepuu, KapT pac-
HIMPEHHs ) APYTUX Mpou3BoauTeneit B OyaymemM. @opm-pakrop sl KOMIIbIOTE-
POB MOXET OMPEISIATHCS KaK IS KOpITyca, TaK U I YCTaHABIMBAEMOM B HETO

CUCTEMHOM (MaTepUHCKOMN) TUIATHI.

Tabnuna 2.1 — ®opm-haKkTopbl CUCTEMHBIX (MATEPUHCKHX) TUIAT

Dopm-dharTop Ma- Du3nYECKUE pa3Mepsbl, Crnenudu-
N (mmpuHa X qIMHA) KaIus, [Tpumeuanue
TEPUHCKOMU TITaThI "
JFOMMBI ‘ MMJUIUMETPBI ron
MaccoBble IepcoHaIbHbIE KOMIIBIOTEPHI
IBM, OpuruHanbHas apXUTEKTY-
XT 8. 5x 111 21622791 19831 |pa IBM PC/XT
IBM, |Apxurekrypa IBM PC/AT
AT 1211 -131305x279 =330 g4 1. (Desktop/Tower)

OcHOBHas apXUTEKTypa

Intel MOJIHOPA3MEPHBIX TUIAT AJIs

ATX 12 x 9,6 305 x 244 ' |yCTaHOBKH B CHCTEMHBIX
1995 r. .
ookax TunoB MiniTower,
FullTower
CoxpaméHnslii opmar
ATX. Berencrsue MeHblIIIe-
MicroATX 9.6 x 9.6 244 x 244 Intel, ro pa3mMepa UMeeT MEHbIIIEe
1997 r. |cnotoB. Takxke BO3MOKHO

WCIIOJIh30BaHUE OJI0Ka TTH-
TaHUsI MEHBIIETO pa3Mepa



http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%94%D1%8E%D0%B9%D0%BC
http://ru.wikipedia.org/wiki/IBM
http://ru.wikipedia.org/wiki/IBM_PC/XT
http://ru.wikipedia.org/wiki/AT_(%D1%84%D0%BE%D1%80%D0%BC-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80)
http://ru.wikipedia.org/wiki/IBM
http://ru.wikipedia.org/wiki/1984_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/IBM_PC/AT
http://ru.wikipedia.org/wiki/ATX_(%D1%84%D0%BE%D1%80%D0%BC-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80)
http://ru.wikipedia.org/wiki/Intel
http://ru.wikipedia.org/wiki/1995_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9_%D0%B1%D0%BB%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9_%D0%B1%D0%BB%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/MicroATX
http://ru.wikipedia.org/wiki/Intel
http://ru.wikipedia.org/wiki/1997_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/ATX
http://ru.wikipedia.org/wiki/%D0%91%D0%BB%D0%BE%D0%BA_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%91%D0%BB%D0%BE%D0%BA_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F

[Tponomkenue Tadm. 2.1
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(DOpM-(baIiTOp Ma- ®dusnyecKue pa3mepsbl, Cnenudu- Tpnveuane
TEPUHCKOU IJIaThI (wmpuHa X IMHA) Kanus,
Pa3paboransl ¢ HCHOIB30-
BaHUEM TexHOoJaoru MoDT
Mini-ATX 112 % 82 284 x 208 AOpen, |(aur;i. Mobile on Desktop
2005 r. |Technology) ontumu3supo-
BaHHOM JIJIs1 MOOMJIBHBIX
IIPOLIECCOPOB
IIpennasHaueH misg pos-
Western HUYHOU TOPTOBJIM FOTOBBI-
LPX 9x 11-13 |229x279-330| Digital, || <OMUPIOTEPANH B KOP-
1087 . |yeax Tuna Slim, co6pan-
HeiMu OEM-npousBoauTe-
JSIMH
Western |®yHKIIMOHABHO TOT K€
Mini-LPX 8- 91X1 10—1203 __22279; 254 Digital, |LPX, HO ¢ yMCHBIICHHBIMH
1987 r. |rabapuramu
OducHble KOMITBIOTEPHI, CEPBEPHI
SIBnsieTcs U3MEHEHUEM
crnenudukanuu ATX, pas-
pabotanasiM AMD crienu-
DTX 200 x 244 AMD, |amesHO g [1IK manoro
(makc.) 2007 r. |dopm-thakropa. Dopm-
¢daktop DTX siBnsiercs oT-
KPBITBIM CTaHJApTOM U 00-
patHo coBMecTuM ¢ ATX
. 200 x 170 mm |  AMD, |YMmeHblneHHBIH Gopmar
Mini-DTX (makc.) 2007 r. |[DTX
CrannapT, npeaioxKeH
B Hauvasie 2000-x Intel B ka-
yecTBe npeemMHnka ATX.
ITo manueM Intel, umeeT
BTX 12.8 % 105 325 x 267 Intel, |myumiee oxnaxaeHue KOM-
’ ’ 2004 r. |MOHEHTOB Ha MAaTEPUHCKOU
miare. Jlomyckaercs 10
7 cnoroB u 10 oTBepcTuit
JUIS MOHTa)Ka MaT€pUHCKOU
TIJIAThI
YMeHblIeHHas: TPOU3BO/I-
_ Intel Has craggapra BTX. Jlo-
MicroBTX 10,4 x 10,5 264 x 267 2004 ; MycKaeTcs J10 4 CJIIOTOB U
" |7 oTBepcTHil A7 MOHTa)Xa
MAaTEpUHCKOMW TIATHI
YMeHbllIeHHas TPOU3BO/I-
_ Intel Has crangapra BTX. Jlo-
PicoBTX 8,0 x 10,5 203 x 267 2004 ; nyckaercs 1 cinot u 4 ot-
" |BepcTus JUIsl MOHTa)Ka Ma-
TEPUHCKOM IJIaThI



http://ru.wikipedia.org/w/index.php?title=Mini-ATX&action=edit&redlink=1
http://ru.wikipedia.org/wiki/2005_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/Western_Digital
http://ru.wikipedia.org/wiki/Western_Digital
http://ru.wikipedia.org/wiki/1987_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/Western_Digital
http://ru.wikipedia.org/wiki/Western_Digital
http://ru.wikipedia.org/wiki/Advanced_Micro_Devices
http://ru.wikipedia.org/wiki/BTX
http://ru.wikipedia.org/wiki/2004_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/Intel
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[Tponomxenue Tadm. 2.1

®dopmMm-hakTop Ma-
TEPUHCKOM TIJIaThI

dusnyeckue pasmepsl,
(wmpuHa X IMHA)

Cnenudu-
Kalus,

[Ipumeyanue

Ultra ATX

9,625 x 14,4 | 244 x 367 mm

Foxconn,
2008 r.

HeraGapurtnas Bepcus
ATX, koTopast moaepKu-
BaeT 10 cioToB pacmupe-
HUA (B OTJIMYKE OT 7 CJIOTOB
B cranaapTHoit ATX ma-
te). BenencrBue atoro tpe-
OyeT KopIyc JOCTaTOYHOM
BBICOTHI (CHIEI[UATBHO BbI-
nyiieHsl kopmyca Ultra
ATX) ¢ ycTaHOBIEHHBIMU
BUJICOKapTaMu

BcerpauBaemeie (embedded) cuctembr

uTXx

88 x 108

TQ-Com-
ponents,
2001 r.

I/ICHOJ'IB?»yeTCH B BCTpaunBa-
CMLIX CUCTEMAX U IpPo-
MBIIIJICHHBIX KOMIIBIOTCPAX

ETX (aura. Em-
bedded Technolo-
gy eXtended)

3,7x4,9 95 x114

PICMG,
2005 .
3,0
2006 .

Hcnons3yercs Bo BCTpau-
BaeMbIX CUCTEMaX U KOM-
MBIOTEPax, MOCTPOSHHBIX
Ha €JUHCTBEHHOU TIATE.
®opmar COM

(amra. computer-on-
module), npexacrasnsier co-
00l 0JIHY U3 caMbIX OBICT-
pOpacTylnX KOHUETIUN

B MHUPE BCTPOCHHBIX CUCTEM

XTX

95 x 114

Advantech,
Ampro,
2005 .

COM-¢popmat. Ucnonb3y-
€TCSl BO BCTPAMBAEMBIX CH-
cremax. 75 % coBMmecTH-
MOCTb IT0 KOHTAKTaM CO
crannaproM ETX. Mckiro-
YeHa MOJIJIEPIKKa apXUTEK-
Typsl ISA, BMecTO HEE 10-
6asnensr PCI-EXpress,
SATAu LPC

nanoETXexpress
Taxoke U3BECTHBIN
kak «Nano COM

Express Type 1»

55 x 84 mm

Kontron

Hcnons3yercs Bo BCTpau-
BAaeMbIX CUCTEMaX U KOM-
MBIOTEPaX, TOCTPOCHHBIX
Ha €JUHCTBEHHOH IUIaTe.
Tpebyer Hecyiyo MaTte-
PHHCKYIO TUIaTy

Mini-1TX

6,7 < 6,7 170 x 170

VIA Tec-
hnologies,
2003 .

BXO,ZLI/IT B COCTasB 11j1atT, OC-
HOBAHHBIX HA TCXHOJIOTUHU
VIA EPIA (aurt. VIA Em-
bedded Platform Innovative
Architecture) ¢ ucrons3o-
BAaHUEM UHTCTPHUPOBAHHOI'O



http://ru.wikipedia.org/wiki/2008_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D1%81%D1%82%D1%80%D0%B0%D0%B8%D0%B2%D0%B0%D0%B5%D0%BC%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/ETX
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/PICMG
http://ru.wikipedia.org/wiki/2006_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/ISA
http://ru.wikipedia.org/wiki/PCI-Express
http://ru.wikipedia.org/wiki/SATA
http://ru.wikipedia.org/wiki/Low_Pin_Count
http://ru.wikipedia.org/wiki/Mini-ITX
http://ru.wikipedia.org/wiki/2003_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

Oxkonuaunwue Taoi. 2.1

14

d)opM-(baISTop Ma- dusnueckue pa3mMepsl, Cnenudu- TpHveuane
TEPUHCKOM IJIaThI (mmpuHa X IHHA) Karws,

HEHTPAIBHOTO MPOIECCOopa.
Jlommyckatotcst OJIOKH MUTa-
HUA ToJILKO 10 100 Bt
Bxonur B coctas miar, oc-
HOBAHHBIX HA TEXHOJIOTHH

it [VIAEPI I

Nano-1TX 4,7 x 4,7 120 x 120 | nologies, |~ P P
pa3BIICKATEIbHBIX
2004 r. o
YCTPOMCTB, Takux Kak TB-
MIPUCTABKH, MEIUA-1ICHTPHI,
aBToMoOmIbHBIC [TK
Bxoaut B cocras cepun
1aT, OCHOBAaHHBIX Ha TeX-
Pico-1TX 3.9 %27 100 x 72 VIA, nonoruu VIA EPIA. Uc-
2007 r. |IOJB3YIOTCS B yJIBTPAa KOM-
MAKTHBIX BCTPAMBACMBIX
CUCTEMax
Mohile-ITX
S \NGETXexpress
Pido-ITX
PC/104
UTX leTx/xTX
Naneo-TX
Mini-ITX
Mini-DTX DTX PicoBTX
FlexaTy| MMI-ATX
microATY ATX
MicroBTX SSl CEB
BTXEATX
WTX

Puc. 2.4 — Komnsrorepusie popM-(hakTopsl B MaciiTade

OT MEHBIIIETO K OOJIbLIEMY



http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D0%B1%D0%BB%D0%BE%D0%BA_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D0%B1%D0%BB%D0%BE%D0%BA_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/Nano-ITX
http://ru.wikipedia.org/wiki/Pico-ITX
http://ru.wikipedia.org/wiki/%D0%92%D1%81%D1%82%D1%80%D0%B0%D0%B8%D0%B2%D0%B0%D0%B5%D0%BC%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D1%81%D1%82%D1%80%D0%B0%D0%B8%D0%B2%D0%B0%D0%B5%D0%BC%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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Puc. 2.5 — Komnsiotepubie popM-(hakTopsl B MaciiTade

OT MEHBILIETO K O0NbIIEMY

2.1.3 Jloruyeckoe ycTPOHCTBO CMCTEMHOM MJIATHI NTOKA3aHO HA PUCYH-
Kax 2.6—2.7. OnuiieM Hambojee BaKHbIE KOMIIOHEHTHI MAaTEPUHCKOM IJIaThl —
CEBEPHBIN U FOXKHBIA MOCTBHI.

Cesepnblii MocT. Ceepnbiii moct (Northbridge) — 3To cuctemHbIi KOH-
TPOJIIED, SIBJSIONMUNACS OJTHAM M3 3JIEMEHTOB UUIICETa MATEPUHCKOM TIJIaThl, OT-
Bevaromuid 3a paboty c¢ omepatuBHOM mamsaThio (RAM), Buaeoamanrepom
u iporieccopoM (CPU). CeBepHblii MOCT OTBEUYAET 3a YaCTOTY CHCTEMHOM IIH-
HBI, TUI OTIEPATUBHOMN MaMSITH M €€ MaKCUMaJIbHO BO3MOXXHBIA 00beM. OmHOM
U3 OCHOBHBIX (DYHKIIMI CEBEPHOIO MOCTa SIBIISIETCA OOECTeUeHHE B3aUMOJICH-
CTBUS CUCTEMHOM IIAThI U TIPOIIECCOPa, a TAKXKE OMpPeesIeHne CKOPOCTH pado-
Thl. YacThI0 CEBEPHOTO MOCTa BO MHOTHX COBPEMEHHBIX MAaTEPUHCKUX IJIaTax
SBJISIETCSI BCTPOCHHBINA BUcoanantep. Takum oOpa3zoMm, (pyHKIIMOHAIBHAS OCO-
OCHHOCTH CEBEPHOTO MOCTa SIBJISIET COOOM eIe M YIpaBJICHUE IMHOW BUJIEO-
ajanTepa U ee ObICTpojelicTBHEM. TakKe CEBEpHBI MOCT 0OCCIICUYHUBACT CBS3b

BCCX BBILICTICPCUNCIICHHBIX YCTpOﬁCTB C I0O2KHBIM MOCTOM.
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Ly

l'eHepaTop
TaKTOBbIX
NMMY/1bCOB

®poHTabHaSA
wnHa

________________

Cnot
rpacymMyeckoro
KOHTponepa

CnoTbl NnamMATH

HnHa rpagpudeckoro CeBepH bl UinHa
KOHTpoJsIs1epa MOCT namsaTn

(KoHTpONNEp-
KOHLeHTpaTop
naMmaTn)

BHyTpeHHAA
UlnHa

Cnotbl PCI

FO>XKHbIN
MOCT

(KoHTpONnep-
koHueHTpaTop [DE

BBOOa-BbiBOOA) S5ATA .
EH?tlS% Pa3bémbl Ha
LnHaPCl Expréess erne MaTEPUHCKOMN

rnnare

CnoTbl PCl Express
MynbTUKOHTpONER

lMocnen. nopt
Mapan. rmopTt

HIrM/A

105) i

Puc. 2.6 — Jloruueckasi CTpyKTypa CUCTEMHOM TJIaThl HACTOJIBHOTO

IICPCOHAJIBHOT'O KOMIIBIOTCPA
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Intel” Atom” Processor N270%

533 MHz FSB

Dual-Channel
LVDS Interface
Intel®
82945 GSE
Graphics Memory
Controller Hub

. (SODIMM and/or memory down)

DMI x2

Intel®
1/0 Controller

IExpress'rPorts( x1 Y Hub 7-M
r 1x4 configurations)

& 10/100 LAN Controller

~ " Intel® Active In—telegh
b, Management Technology ‘ Definition Audio

Puc. 2.7 — CtpykTypa CUCTEMHOM TUTaThl MOOMIIEHOTO KOMIThIOTEpA

¢ uuricerom 1945GSE

CeBepHBIIi MOCT TIOJYYHJI CBOE Ha3BaHHeE OJarogapst «reorpaduaeckoMmy»
PaCIOJIOKEHUIO Ha MAaTEPUHCKOM 1iaTe. BHemHe 3To kBagpaTHOW (OPMBI MUK-
pOYHII, PACTIOJIOKEHHBIM MOJ MPOLECCOPOM, HO B BEPXHEW YaCTU CUCTEMHOU
iatel. Kak nmpaBuiio, ceBEpHBIA MOCT HCIIOIB3YET AOMOIHUTEIBHOE OXJIAXIe-
Hue. OOBIYHO ATO MACCUBHBIM pajguaTtop, pexke — paauaTrop ¢ aKTUBHBIM OXJia-
*)aeHneMm. CBA3aHO 3TO € TEM, UYTO TEMIIEpATypa CEBEPHOIO MOCTa IMPUMEPHO
Ha 30 rpaaycoB BCEra BhIIIE TEMIEPATYPHI KFOKHOTOM.

3aBblllIeHHAs] TeMIIepaTypa BIIOJHE 00OCHOBaHA. Bo-TiepBbIX, CEBEpHBII

MOCT HAXOJIUTCSl B HEMOCPEICTBEHHOM OJM30CTH OT LIEHTPAIBHOTO MPOLECccopa,
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BO-BTOPBIX, OH HAXOJAUTCS BBILIE BUJIECOKAPTHI, )KECTKUX AUCKOB U FOKHOTO MO-
cTa. JTO O3HAYAET, YTO YaCTh TEIUIA OT BBIMICYNIOMSIHYTHIX YCTPOUCTB TOXOJUT
JI0 CEBEPHOI0 MOCTa. B-TpeThux, caMo€ TJIaBHOE — CEBEPHBI MOCT OTBEYAET
32 00pabOTKy KOMAaHJ]| CaMbIX CHUJIbHBIX KOMIIOHEHTOB CHCTEMBI — IPOIIECCOp,
namMaTh U rpaduky. [1oaToOMy MOBBITIICHHAS TeMITepaTypa SBISETCS HOPMOU IS
CEBEPHOr0 MOCTa JII00OM MaTepUHCKOMN IJIaThI.

FO:xnbiii Mmoct. HOxHbI Moct (Southbridge) — sto ¢yHKIIMOHANHHEIIH
KOHTpOJUIEp, HM3BECTEH Kak KOHTpoJuiep BBoga-BbiBoja wiu ICH (In/Out
Controller Hub). OTBeuaeT 3a Tak Ha3bIBacMble «MEJJICHHBIE» OIEpaliuu, K Ko-
TOPBIM OTHOCHUTCSI OTpabOTKa B3auMozeicTBusi mexnay unHrepdeiicamu IDE,
SATA, USB, LAN, Embeded Audio u ceBepHbBIM MOCTOM CHCTEMBI, KOTOPBII
B CBOIO OUY€pElb HAMIPSAMYIO CBSI3aH C MPOLECCOPOM U JIPYTUMH BaKHBIMU KOM-
MMOHCHTAMH, TAKUMHU KakK OINEpAaTUBHAs MaMSATh WIM BUJIEOINOJCUCTEMA. Takxke
IOKHBI MOCT OTBeuaeT 3a oOpaborky manubix Ha mmHax PCI, PCle u ISA
(B cTaphIX MOJEISAX).

Cnucok 00CITy>)KMBAa€MbIX CUCTEM MATEPUHCKOM IJIaThl I0KHBIM MOCTOM
noBoJibHO BenuK. [Tomumo BeimenpuBeaeHubix IDE, SATA, USB, LAN u mnpo-
4yero, I0JKHBIM MOCT OTBEYAeT eile U 3a SM 1muHy (UCHob3yeTcs 1JIsl yIpaBJie-
HUS BeHTWIsTOpamu Ha rmiate), DMA-kouTposiep, IRQ-konTpomep, cucrem-
Heie yacel, BIOS, cuctembr sneproodecneuenus APM u ACPI, mmny LPC
Bridge.

Brixoa u3 cTposi 10)KHOTO MOCTA, KakK MPaBUIIO, IPUBOAUT K OTKa3y BCEH
CUCTEMHOM IUIAThI, T.K. OH pabOTaeT HAMpPsIMylO C BHEIIHUMHU YCTPOMCTBAMH.
Bo3moxHO#M npUYMHON OTKa3a MOMET OBITh MEPErpeB OT KOPOTKOTO 3aMblKa-
Hus, HarpuMmep USB-coeaunuTens. Bo3MOKHBI HEMCITPABHOCTH MMUTAHUS JKECT-
KOT'0 JTMCKa, TaK KaK B OOJIBIITMHCTBE CIy4aeB FOKHBIM MOCT HE 00OpYJOBaH CH-
CTEMOM JIOMOJHUTENBHOTO OXJIAXKAECHHUS, [I0O3TOMY OH NEPErPEBACTCA U CrOpPAET.

Peske mprumHON MOJIOMKH I0KHOTO MOCTA SIBJISIeTCsl 3aBOoAcKoi Opak. [edopmarius
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(M3AMIIHKE U3TMOBI) CUCTEMHOM IIaThl TAKXKE MPUBOAUT K MOBBIIICHUIO Harpe-
Ba K0’)KHOT'O MOCTA C MOCJHEAYIOIINM BBIXOJOM €TI0 U3 CTPOSI.

B nepconansHOM KOMIBIOTEpE (2 B MOCJENIHEE BPEMS U B KOMITbIOTEpaX
JIPYTUX TUIIOB) OCHOBHASl MAMATH COCTOUT W3 JIBYX 4YacTed — MOCTOSIHHOMN
U OTepaTUBHOW. B oueHb HEOOBIION TT0 COBPEMEHHBIM MOHATUSM (OHA JTOCTH-
raeT HECKOJIbKMX Merab0aiT) IOCTOSSHHOM MaMsTH XPaHUTCA MPOrpamMma
HavyaabHOI 3arpy3km, HaseiBacmas BIOS (Basic Input-Output System). Dra
uHbopMaIus «3alluTa» B MaMITH, T.€. XpaHUTCS NMOCTOsIHHO. OniepaTuBHAas ma-
MSATb B MOMEHT BKJIFOUEHHSI KOMIIBIOTEpA HE COJEPKUT HUKAKON MHGPOPMAIIHH.
[Ipu ero BKIIIOUEHUHU Ha BCE OJIOKU MOJAETCS CUTHAJI YCTAHOBKU B HMCXOJHOE
«HYJIEBOE» COCTOSIHHE, HAUMHAIOT (DOPMHUPOBATHCS] TAKTOBBIE UMITYJIBCHI U KOM-

NBIOTEp HAYMHAET padoTaTh.

2.1.4 HoBble pa3padoTKH NPOLECCOPOB U KOMIBIOTEPOB, BKJIKYAsA
poccuiickue

Momnoo6gok Kraftway ¢ mpomeccopom «abopyc-2C+» (puc. 2.8, a).
Cozpnanue B 2012 r. TIK Ha poccuiickom npoueccope oT komrnanuu MICT sB-
JISI€TCSl OTHUM U3 BaXKHBIX cOObITUH mociieanero BpemeHu. [Iponeccopst MIICT
paHee B «OOBIYHBIX» KOMITBIOTEpAX HE HCIOJIb30BaIUCh. OCHOBHBIM PBIHKOM
cObITa MPOLECCOPOB JIsi KOMIIAHUU SBJSIETCS 00OPOHHBIN cekTop, kKyaa MLICT
MOCTABJIIET TaK HA3bIBAEMbIE WH]YCTPUAIbHBIE BBIYUCIUTEIBHBIE CHCTEMBI.
Hanpumep, onu ucnonszytorcss B cuctemax I[IBO C-400 u C-300. Takxke
y MIICT ecTb 3amuieHHbId HOYTOYK (puc. 2.8, 6) 1js dKCIUTyaTalluu B KeCT-

kux ycnoBusx. OH cmocoOeH padotath B auamnazone temrepatyp ot —20 C° mo

+50 C°, ero MoxHO pOHATH ¢ 10-MeTpoOBOI BHICOTHI U TONUTH B Boje. CTom-

MOCTb TaKOT'O YCTPOMCTBA cocTaBisieT mopsiaka $14 Teic.
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3nubpyc-2C+
1891BM74
1129
NG6F567.00

Puc. 2.8 — Mono6:ok Kraftway ¢ npoueccopom «Dms0pyc-2C+» (a),
3alUIICHHBIN HOYTOYK (6), iporieccop «mpopyc-2C+» (6)

Puc. 2.9 — CuctemHas miaTa KOMIbIOTEpa ¢ IporeccopoM «Impopyc-2C+y»

Raspberry Pi — ogHOIUIaTHBIN HEOPOTON KOMITBIOTEP pa3MepoM ¢ OaH-
KOBCKYIO KapTy (puc. 2.10), pekmaMupyeMblid Kak CUCTEMA JJIsT 00y4ICHHUS KOM-
MBIOTEPHBIM HayKaM. BeimyckaeTcst B 1Byx Bepcusix: «A» (256 M6 O3Y), crou-
mMocThio $ 25, u «B» ($ 35, ¢ Ethernet, 512 M6 O3VY). Pa3paboran Raspberry Pi

Foundation (BemukoOputanus, 2012 r.).
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Puc. 2.10 — OgHorutatHeil koMmmbroTep Raspberry Pi

OcHoBble XapakTepuctuku Raspberry Pi:

¢ OC: Rasbian, Debian, Android u 1. 11.;

e [Ipomeccop: Broadcom BCM2835 (uu Samsung);

e TakrtoBas yactora: 700 MI 11;

e O3YVY: unTerpuposano B npoueccop — 512 Mb;

e Buzeonozacucrema: HHTETpUpOBaHa B MPOLECCOP;

o [13V: dpnemr-kapra MMC;

e Yuncer: Ethernet u USB: SMSC LAN9512;

o Unrepdeiice: HDMI, USB, Buneo RCA, Stereo Jack 3,5 mm, Ethernet,
UART, GPIO, JTAG, SPI, 12C, DSI, CS;

e [Iuranue: micro-USB 5B npu 700MA;

e Paszmep: 85,6 x 54 x17 mm3;

e Macca: 45 .

2.2 KOHTpoOsnbHbIE BONPOCHI

1. Yro Takoe cuctemHas ruiara?

2. KakoB aHTJIOSI3bIYHBIN TEPMUH, COOTBETCTBYIONIUN PYCCKOMY TEPMUHY
«CUCTEeMHas miaTa»?

3. Kakue cymectByroT ¢popM-(pakTopbl CHCTEMHBIX TUIAT?

4. Yto Takoe KOHTposuiep?

5. UTo Takoe «CeBEpHBIA MOCT», U JIJI YETO OH MpeIHa3HAYEH?



22

6. UTo Takoe «r0KHBII MOCT», U JIsl 4YETO OH MpeAHAa3HAuYEH?

7. Yto takoe BIOS?

8. IlepeuncinuTh TUIIBI CUCTEMHBIX IIUH.

9. Ilepeuncnuth KOMIBIOTEPHBIE UHTEP(HENCHI, OTMETUTH UX Ha3HAUECHUE.
10.  KaxkoBo pacmpezeneHue CKOpOCTel mepeaay JaHHBIX [0 CHCTEM-

HOI1 TU1aTe?
2.3 3apaHue

1. CHATH KpBILIKY C CHUCTEMHOro OJIOKa MEPCOHAIBHOIO KOMIBIOTEPA
(ITK).

2. UccnenoBath yCTPOMCTBO CUCTEMHOM TUIATHI.

3. U3MepuTh reoMeTprUuecKue pa3Mepbl CUCTEMHOMN IUIAThl U KiIacCU(u-
UPOBATh €€ M0 MPUHAMIEKHOCTH K ONpeAeIEHHOMY (GopM-PakTopy.

4. 300pa3uTh 3CKU3 CUCTEMHOM IJIAThl C YKA3aHWEM OCHOBHBIX KOMIIO-
HEHTOB U pa3bEMOB. Mcmonb3oBate BcTpoeHHbIH B Word rpadudeckuii pemak-
TOp WM JIT000H BHemHM, Haripumep Corel Draw u . 1.

5. OnucaTh M JaTh KPaTKyH XapaKTEPUCTUKY OCHOBHBIX KOMIIOHEHTOB
U pa3bEMOB CUCTEMHOM IJIAThI.

6. [ToATOTOBUTH OTUYET O MPOACIIAHHON PabOTe, KOTOPBIA JTOJDKEH COACp-
’KaThb KpaTKUe OTBEThl HAa KOHTPOJbHBIE BOMPOCHI, ICKU3 CUCTEMHOW ILIAThI

C YKa3aHUMEM OCHOBHBIX KOMIIOHCHTOB 1 paS’béMOB.
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3 TPEBOBAHUA K OPOPMJIEHUIO OTYETOB
MO NNABOPATOPHbIM PABOTAM

Otuethl 0 Ta0OpPaTOPHBIM PabOTaM JOJKHEI OBITh O()OPMIICHBI B COOTBET-
CTBUHU C TpeOoBaHUSIMH 0OpazoBarenbHOro crangapra syza OC TYCYP 01-2013
«PaboThl CTyAeHYECKHE TI0 HAMPABICHUSAM TIOATOTOBKH M CICIHAIBHOCTSIM
TeXHUYecKoro npoduis. O6mue TpedoBanus 1 npasuia opopmiacHus» [3].

OO6paser TUTYIBHOTO JIMCTA MPEACTABICH B MPUIOKEHUH A.
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cypc]. — Pesxkum goctyma: https://requlations.tusur.ru/documents/70



https://ru.wikipedia.org/wiki/Форм-фактор_(техника)
https://regulations.tusur.ru/documents/70
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NMPUNOXEHUE A

O6pa3seu ochopmneHns TUTYINIbLHOIO NIUCTa OT4YeTa

MuHHCTEpCTBO HaYKH M BhICIIETo oOpazoBaHus Poccuiickoit deaepanuu

depepanbHoe rocyaapcTBeHHoe GlooxeTHoe o6pasoBaTenbHOe
yupexneHue Bbiclero o6pasoBaHus

TOMCKWUWU TOCYOAPCTBEHHbIA YHUBEPCUTET CUCTEM
YMNPABJIEHUA U PAOUOJINNIEKTPOHUKW (TYCYP)

Kadenpa xoMnbloTepHBIX CUCTEM
B ynpasieHuu U npoektuposanuu (KCVYII)

Otuer no aboparopHoii padore Ne
« »

(Ha3BaHue)

BreimosmHu CTy1eHT:
TPYIIIIBI
HAMpaBJICHUS MTOATOTOBKHU

(PUO)

[IpoBepu:

(y4eHas cTerieHb, 3BaHHE)

(PUO)

Tomck 20



