MunucrepcTBo 00pa3oBaHus U Hayku YensOnHckol o0naacTu
['ocynapcTBeHHOE OI0PKETHOE IPOPECCHOHATIBHOE 00pa30BaTENbHOE YUPEKICHUE
«HO:KkHO-YpanbCKuil rOCyIapCTBEHHbIH TEXHHYECKHH KOJLICTA»

METOAMYECKHNE PEKOMEHIALIMA

10 BBITMTOJTHEHUIO MTPAKTUYECKUX pabOT
1o y4eOHOU TUCIUTUINHE
«TEXHOJIOI'MU ®U3UYECKOI'O YPOBHS IIEPEJAYU JAHHDBIX»

M CTYACHTOB CIICHUAJIBHOCTH
09.02.06 CeTeBoe U cHCTEMHOE A IMUHUCTPUPOBAHHE

Keamuduxanus: CeTeBoON U CUCTEMHBIN aIMUHUCTPATOP

Yensabuuck, 2022



COJIEPKAHME

COIUEPIKAHUE ...ttt 2
[TEPEYEHDB ITPAKTHUYECKUX PABOT .......ooiiiiiiiii e 6
[TEPEYEHDB JIABOPATOPHBIXPABOT ......oooiiiiiiieee e 6
[TpakTryecKast pA0OTA N ......ooiiiiiiiiiii s 7
[TpakTryecKast PA0OTA NO2 .......ciiiiiiiiiiie e 17
[TpakTHYIECKASI PAOOTA NOB ..iiiiiiiiiiie it 21
[TpakTryuecKast pPA00TA NO4 ... 26
[TpakTHIECKAS PAOOTA NOS L.iiiiieiiiie i 39
[TpaKTHIECKAS PAOOTA NOO ......vveieiiiie ettt 45
[TpakTHUECKASI PAOOTA NOT ... 50
[TpakTHIECKAS PAOOTA NOE ....iiiiieiiiie e 58
[TpakTryeckast pPA0OTA NOO ..o 64
JIa00paTOPHAS PA0OTA NOL ...c.iviiiiiiiii e 73
JTa00PATOPHAS PAOOTA NOZ ...iiiiiiiiiiiie et e ettt e et e et e e e e sbae e e s ra e e e e 76
JIa00paTOPHAS PA0OTA NO3 ..o 80
NHQPOPMAITHOHHBIC MCTOTHIKH .....vvvveesrrressssresssssenssssssssssssesssnssssssnssesssnsesesssssessnnes 85
TIPHITOMKEHUE 1 ..oeoiiiiiiie e 86
TIPHITOMKEHUE 2 ..ottt e e eene e 87



I[TOACHUTEJIBHAS 3AIINCKA

Meroanueckue peKOMEHAAIMM 10 BBIMOJHEHUIO MNPAKTUYECKUX padOT 1o
yueOHOM auctumuimHe «TeXHOJOTuM (PU3NYECKOTO0 YpPOBHA TMEpenaydl JTaHHBIX)»
npeaHa3HaueHbl s cTyAeHToB crnenranbHocTh 09.02.06 CetreBoe M CHUCTEMHOE
aJMUHUCTpUpOBaHue, KBanudukanus — CeTeBOW M CHCTEMHBIM aJIMUHHUCTPATOP
(mepeuenn TOII-50).

[IpakTHdeckue 3aHATHS SBISIOTCS BaXKHBIM 3JIEMEHTOM YYEOHON JMCIMILTHHBI.
B nporiecce BBIMOMHEHUSI MPAKTUYECKUX PAOOT, OOyUYaIOIIUeCs] CUCTEMAaTU3UPYIOT U
3aKPEIUISIIOT MOJIYYEHHbIE TEOPETHUECKUE 3HAHMS, Pa3BUBAIOT MHTEIUIEKTYaJbHbIE U
npodeccruoHanbHble yMEHUS, (GOPMUPYIOT IIEMEHTHI OOUIUX U MPOQPECCHOHATBHBIX
KOMITETEHIIHM.

[Iporpammoit ydeOHOM mucuMIUIMHBI «TexHomorun (HU3UIECKOTO YPOBHS
nepesady JaHHBIX» MPEAYCMOTPEHO BBINOJIHEHUE JTa00pAaTOPHBIX U MPAKTUYECKUX
paboT B o0beMe 32 yaca, HalpaBJICHHBIX HA POPMUPOBAHUE IIEMEHMO8 CLeO0YVIOUSUX
KoMnemeHyuu u 1u4HOCMHbIX pe3yi1bmamos:

OK 01. Bsibupats croco0sl penieHus 3aaa4d mpodecCHoOHaTbHON A TeTbHOCTH,
IPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiaTh TOWUCK, aHANU3 W HWHTEPIpETANni0 WH(GOpMAaIUH,
HEOOXOAUMOM Jis1 BBIOJIHEHUS 3a/1a4 NPOPECCUOHATBHOMN €S TETbHOCTH.

OK 04. PaboTaTh B KOJJICKTUBE U KOMaHJE, 3PGEKTUBHO B3aMMOJICHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIUEHTaMHU.

OK 09. UcnonszoBaTte MHPOPMAIIMOHHBIE TEXHOJIOTUH B MpodeccrnoHaTIbHON
NEATENBHOCTH.

IIK 1.1. BeImoiHATh NPOEKTHUPOBAHUE KAOEIHHOW CTPYKTYpPbl KOMIBIOTEPHOM
CETH.

[IK 1.2.0cyiecTBasTh BBIOOP TEXHOJIOTHHM, WHCTPYMEHTAIBHBIX CPEICTB H
CPEICTB BBIYMCIUTENIHON TEXHUKM NpU OpraHu3alluu Ipouecca pa3paboTKu U
UCCIIeIOBAHUS 00BEKTOB PO(HECCHOHATLHOMN NESITEIbHOCTH

[IK 2.1.AZMUHUCTPUPOBATH JIOKAJIBbHBIE BBIYHUCIUTEIBHBIE CETH U NMPUHUMATH
MEpBI M0 YCTPAHEHUIO BO3MOKHBIX COOEB.

I[IK 3.1. VYcranaBnuBaTh, HacTpauBaTh, JKCILTyaTUPOBAaTb M OOCIY>KHBATh
TEXHUYECKUE U MPOrPaMMHO-AIapaTHbIE CPEACTBA KOMIIBIOTEPHBIX CETEH.

YMEHUUL:

— OCYUIECTBJIATh HEOOXOIUMbIE U3MEPEHHUS TAPAMETPOB CUTHAJIOB,;

— pacCUMTHIBATh MPOMYCKHYIO CHOCOOHOCTh JINHUU CBSI3H;

— OCYUIECTBJISITh HACTPOMKY NEpPeaaun JaHHBIX B KOMIIBIOTEPHBIX CETSIX;



0000111eHUe, CHCTEMATH3AIMIO, YIJIYyOJIeHHe U 3aKpeIieHue 3HaHUIL:

— (Qu3nyeckue cpeapl nepeaadn JaHHbIX;

— THIIBI TUHUM CBSI3H;

— XapaKTEPUCTUKH JINHUW CBSI3U NEpeAadyn JaHHBIX;

— COBpPEMEHHbIE METO/IbI TIEpelauu AUCKPETHOM HHPOPMALIUU B CETAX;

— TPUHIUIBI TOCTPOCHHUS CUCTEM Mepeaaun HHPOpMaIuy;

— 0COOEHHOCTH MPOTOKOJIOB KaHAJILHOT'O YPOBHS;

— TIPHWHIIUIBI aHAJN3a CeTEeBOT0 TpaduKa;

— CETEBbIE MPOTOKOJIBL;

— aJpecanyy B KOMIIBIOTEPHBIX CETSIX;

— OecrpoBOAHbBIE KAHAJBI CBSI3U, CUCTEMbl MOOMIIBHOM CBSI3H.

Onucanue Kaxaou 1a00paTOPHOM M MPAKTHUECKOW pabOThl CONEPKHUT HOMED,
Ha3BaHWE M LEeIb paboThl, (OpMUpPYEMbIE B IMPOLECCE BBIMOIHEHUS pPaOOThHI
DJIEMEHTBl ~ KOMIIeTeHIM  (yMEHUWs, 3HaHWs), W3JI0KCHHE HEOOXOAUMOTO
TEOPETHUUECKOro MaTepuaia (Ipu HeoOXOJUMOCTU MPUMEPHI BHIMOIHEHUS 3aJIaHUl),
BAPUAHTHI 3a/laHUi, OMHCAHHWE AJITOPUTMa BBIIIOJHEHHUS PabOThl U KOHTPOJbHBIE
BOMPOCHI (C LIETbIO BBISIBUTH U YCTPAHUTh HEOYETHI B OCBOCHUM MaTepHaa).

JUiss mosydeHus JONOJHUTEIbHOM, Oonee mnoApoOHOW HWHPOPMALMK TIO
OCHOBHBIM BONpOCaM yueOHOW JAMCLUUILUIMHBI B KOHIIE METOJAUYECKUX PEKOMEH Al
MIPUBEJEH NepeueHb NH(YOPMATMOHHBIX UICTOYHUKOB.

OT4eThl CTYAEHTOB MO MPAKTHUYECKHMM M JaOOPAaTOpPHBIM paboTaM JOJKHBI
colepkaTb HOMEp, Ha3BaHME M LENb palOThl, BBHINOJIHEHHBIE 3aJaHUd W HX
pe3yJIbTaThl, OTBETHI HA KOHTPOJIbHBIE BOMPOCH! M BBIBOBI IO MPOJIEIAHHOMN padoTe.

TUTYIBHBIN JIUCT JOJIKEH OBITH OPOPMIIEH B COOTBETCTBUM C MPUIIOKEHUEM 1.

B mpoiiecce BBIMONHEHUS TPAKTUYECKONW M JabopaTOpHOM pPabOThI KasKIIbIid
CTYIEHT COCTAaBIIET WMHIWBUAYAJIBbHBIM OTUeT. CTpyKTypa W COIEp)KAaHHE OTYETa
OMHCaHbl B KOHIIE KAXKIOW JIabopaTOpHO-TIpakTUYecKor padboTel. [Ipu BeIcTaBICHUM
OLICHKM YYMUTHIBAE€TCA paboTa CTyJeHTa Ha 3aHITUM M (HOPMHUPOBAHMUU OTYETA, a
TaK)K€ OTBEThI HA KOHTPOJIbHBIE BOIIPOCHI.



KPUTEPUN OLUEHMBAHIAI:

OneHka «OTJIMYHO» CTABUTCS, €CIU CTYACHT BBINOJHUI pPaboTy B IOJHOM
o0beMe ¢ COOMIOEHHEM HEOOXOIUMOM ITOCIIENOBATEIIFHOCTH ICHCTBUM, B OTBETE
NPaBUWJIBHO BBIMOJIHAET BCE 3alUCH, TaOJUIbl, PUCYHKH, YEPTEXKU, TIpapuKki,
BBIYHCIICHHUSI; TIPABWJIBHO BBITIOJHSECT aHAIN3 OomUOOK. [Ipr 0TBeTax Ha KOHTPOJILHBIC
BOIIPOCHI - MPABWJIBHO MOHUMAET CYIUIHOCTh BOIPOCA, IA€T TOYHOE OMNpE/EICHUE U
MCTOJIKOBAaHUE OCHOBHBIX MOHSTHI; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, YMEET
NPUMEHUTH 3HAHUS B HOBOM CUTYaIIHUH.

OreHKa «XOpOIIIO» CTABUTCS, €CIIM CTYACHT BBITIOJHUI TPEOOBaHUS K OIICHKE
"5", Ho nomymieHsl 2-3 Hemouera. OTBET CTYJAEHTA YJIOBIETBOPSET OCHOBHBIM
TpeOOBAHMUSIM K OTBETY Ha OLEHKY 5, HO JlaH 0e3 HMCHOJIb30BaHUsl COOCTBEHHOI'O
iaHa, 0e3 NMpUMEHEHUs 3HaHWM B HOBOM CHUTyallMM W CTYACHT JONMYCTHJ OIHY
OIMOKY MM He OoJiee ABYX HEOUYETOB U MOXKET UX HCIPABUTHh CAMOCTOSATEIHLHO TN
C HEOOJIBIION MOMOIIIBIO MPEToaBaTelsl.

OreHKa «yIOBICTBOPHUTEILHO» CTABUTCS, €CIU CTYJEHT BBITIOJHUI paboOTy HE
MOJIHOCTBIO, HO OOBEM BBIMOJHEHHOM YacTW TaKOB, 4YTO TMO3BOJISET MOJIYYUTh
MIPaBUJIBLHBIC PE3yJbTAThl U BBIBOJBI, B XOJI¢ MPOBEJACHUS PAOOTHI OBLIN JTOMYIICHBI
omuOku. CTyJIEHT MPaBUILHO MMOHUMAET CYIIHOCTh BOIIPOCA, HO B OTBETE UMEIOTCSA
OTHETbHBIC TIPOOETBl B YCBOCHUU BOIPOCOB Kypca «TexHomorun QGu3ndecKkoro
YPOBHS TIepelayd JaHHBIX», HE TMPENSTCTBYIONIUME JalbHEHIIEMYy YCBOEHUIO
MPOTPaMMHOTO MaTepuaia W JOMYyCTUJ He OoJiee OJHOW TpyOOil OmMOKH W JBYX
HEJI0YETOB.

OueHka «HEyIOBJIETBOPUTEIBHO» CTABUTCS, €CJIM CTYJAEHT BBIMNOJHWI padboTy
HE TIOJIHOCTHIO WJIM OOBEM BBINMOJIHEHHOW 4YacTU pabOThl HE TMO3BOJISET CHENaTh
MPaBUJILHBIX BBIBOJIOB. CTYJCHT HE OBJAJC) OCHOBHBIMU 3HAHUSMU M YMCHHSIMU B
COOTBETCTBUM C TpeOOBAaHUSMU TPOTPaMMbl M JOMYCTUJI OOJibllie OMIMOOK U
HEJI0OYETOB, YeM HEOOXOIMMO JJIs OIEHKH 3 ¥ HE MOYKET OTBETHTh HU Ha OJWH W3

ITOCTAaBJICHHBIX BOIIPOCOB.



HNEPEYEHDB ITPAKTUYECKHUX PABOT

KoimmuecTBo
Ne HaumenoBanue padoTsbl
4acoB

1 HccnenoBanne HENPEPHIBHBIX AJIEKTPUYECKUX CHTHAJIOB U HX 5

' apaMeTpoB B IPOrpaMMe MOJCINPOBAHUS LIU(PPOBBIX MUKPOCXEM

HccnenoBanne TUCKPETHBIX (MMIYJIBbCHBIX) CHTHAJIOB M CIIEKTpPa
2. CUTHAJIOB M3MEPEHHE UX MapaMeTpOB B IPOTrpaMMe MOJAEIHPOBAHUS 2
1IM(PPOBBIX MUKPOCXEM

3 PacueT npomnyckHol criocOOHOCTH KaHana CBSA3U 2
4 [TpoexTrpoBaHKe M aHAIN3 JOKAJIbHBIX BEIYUCIUTEIbHBIX CETEH B 4

' CUMYJISITOPE KOMIIBIOTEPHOMN CETH
5. Anpecanus. Ctatuyeckast 1 AMHAMUYECKask MApIIPYTU3ALUs 4
6 HccenenoBanue npoTOKOJIOB KaHAJIBHOTO YpoBHs [P-ceTeil B 4

' CUMYJIATOpE KOMITBIOTEPHOM CceTH
7 HccnenoBanue 3aTyxaHus B JIMHUAX [Iepeaad B IporpaMme 9

' MOJICIIMPOBAHMS IU(POBBIX MHUKPOCXEM
8. Hccnenoanue 0ecipoBOAHOM JIMHUU CBsI3U Ha ipumMepe Bluetooth 2
9 Opranuzanus 6ecpoBOIHOIO AOCTYNA K JOKaIbHON 4

' BBIYNCIINTEIILHON CETH
Bcero yacos 26

HNEPEYEHD JABOPATOPHBIXPABOT
KoimuecTBo
Ne HaumenoBanue pa6orsbl
4acoB
10 CocraBieHue CTpYKTYpHOM cXeMbl KBaTU(UKAILIUH JTUHUAN CBSI3U 5
11 O06>xuM kalenst Ha OCHOBE BUTOM mapbl. MapKupoBKa KOaKCHAIbHBIX 5
: Y BOJIOKHO-ONTHYECKHX Kabenen

12. | Beibop cocraBa 060py0BaHuUs Mepenadr JaHHbIX 2
Bcero uacos 6




IIpakTuueckas padora Nel

Ha3zBanme  mnpakrTuueckoii  padorbl:  lcciaemoBanue  HENMPEPBHIBHBIX
ANEKTPUYECKUX CHTHAJIOB W WX TapaMeTpoB B MPOTPaMME MOJEIHUPOBAHUS
U(POBBIX MUKPOCXEM.

Lesanb paGoThl: 03HAKOMUTKCS ¢ makeToM nporpammel Electronics Workbench,
UCCJIeIOBATH AJIEKTPUUECKUE CUTHAIIBI B CXEMaX.

KOMIIeTEHIIUM:

OK 01. Beibupars crioco0sbl pelieHust 3aaa4d npoGhecCuoOHaIbHON EeATeIbHOCTH,
MIPUMEHUTETHHO K PAa3IMYHBIM KOHTEKCTaM.

OK 02. OcyiecTBisiTh MOWCK, aHAIU3 W HHTEpIpeTalio HHGOpMAIIHH,
HEOOXOUMO I BBITIOMHEHUS 3a7a4 POo(heCCHOHATHEHON AeSITETbHOCTH.

OK 04. PaGoTaTh B KOJUIEKTUBE U KOMaH/JE, 3Q()EKTUBHO B3aUMOCICTBOBATH C
KOJUJIETaMH, PYKOBOACTBOM, KIIMECHTAMH.

OK 09. Hcnonb3oBaTh HUHPOPMAIMOHHBIE TEXHOJOTUU B MPOGecCHOHATbHON
JESITeIbHOCTH

[IK 1.2.0cymecTBasTh BBIOOp TEXHOJIOTMHM, UHCTPYMEHTAIBHBIX CPEICTB H
CPEICTB BBIYHCIUTEILHON TEXHUKHA TPU OPTaHW3allMH TpoIlecca pa3padOTKu H
UCCIJIeIOBAHUS 0OBEKTOB PO(HECCHOHATBLHOM JIeSITEIbHOCTH

YMEHHUSsI:

— OCYHICCTBIIATH HEOOXOIMMBIE U3MEPEHUS TTapaMeTPOB CUTHAJIOB.

3HAHMA:

— (U3UYECKHUE Cpe/Ibl epeadn TaHHbIX;

Teopernuecknii MaTepuaJ:

[MIporpamma  Electronics  Workbench  (EWB), npennasnauena — Jjist
CXEMOTEXHUYECKOTO MOJICTMPOBAHUS aHAIOTOBBIX M LU(PPOBBIX PATUOIIEKTPOHHBIX
YCTPOMCTB pa3zaMYHOro HazHaueHus. (OCOOEHHOCTBbIO JAaHHOM Mporpammsl, IO
CPaBHEHUIO C APYTMMH MPOrpaMMaMH TaKOro THWIIA, SIBJISETCA CaMbId MPOCTOM U
JIETKO OCBaMBAaEeMBbIii TOJIb30BATEIbCKUN UHTEp(PEIC, a TaKKe HATMIUE KOHTPOJIHHO—
U3MEpPUTEIBHBIX MPUOOPOB, MO BHEIIHEMY BHJY, OpraHaM YIOpaBJieHUS U
XapaKTEPUCTHKAM MaKCHUMAJIbHO MPUOIMKEHHBIX K WX MPOMBIIUICHHBIM aHaJIoTraM,
YTO CIOCOOCTBYET MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB PabOThl ¢ HauOoliee
pacupocTpaHEHHBIMHU npudopamu: MYJIbTUMETPOM, ocuusiorpagom,
U3MEpUTENTBHBIM reHepaTopoM M nip. Ilocne cocraBieHust cXeMbl U €€ YIpOIIEHHUs
nyTeM OQOpPMJICHHS TMOJCXEM MOJAETUPOBAHME HAUYMHAETCS IIETYKOM OOBIYHOTO
BBIKJTIOYATENS.

Ha puc. 1 npencrasien Bun pabouero okna Electronics Workbench Bepcun 5.12
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Puc. 1 Untepdeiic nporpammsl Electronics Workbench Bepcuu 5.12

B pabGoyem mosne mnporpaMMmbl pacroyiarae€Tcsi MOJEIUpyeMas CXeMa C
MOJKJIFOUEHHBIMA K HEM MKOHKAMHM KOHTPOJbHO-U3MEPUTENbHBIX MpuOOpoB. Ilpu
HEOOXOJAMMOCTH KaXKIbI M3 NMPUOOPOB MOKET OBITh PA3BEPHYT ISl YCTAHOBKHU
peXKUMOB €ro paboThl M HAOMIOACHUS pe3ynbTaroB. JIMHeWKa NPOKPYTKU
UCIIOJIb3YETCS TOJBKO ISl IEPEMELIEHUS CXEMBI.

[Ipouecc cozmaHust cXeMbl HAuMHAETCS C pa3MelleHuss Ha padodeMm ImoJie
KOMITOHEHTOB U3 OMOJIMOTEKH MpOrpaMMbl. JTa OUOIMOTEKA COAEPKUT CIEAYIOIINE
pazzensl:

1. = 1Sources — UCTOYHUKN CUTHAJIOB, B TOM YHCJIE W YIPaBIsieMble UCTOUYHUKH.

B nannblii pa3aen Bxoaat uctouHuku IJIC, Toka, MOIYyIMPOBAHHBIX CUTHAJIOB U T.JI.

i .
2. ‘L Basic — pasnmen, B KOTOpoM coOpaHbl BCE IAaCCUBHBIE KOMIIOHEHTBI

(pe3ucTopbl, KOHJAEHCATOPHI, KATYIIKA WHAYKTUBHOCTH U T.JI.) U KOMMYTaIllMOHHBIC

YCTPOMCTBA.
| .
3. = IDiodes — nuomsl.
4, ﬁ Transistors — TpaH3UCTOPBI.
AR
5. ¥ 1 Analog ICs — aHanoroBble MHKPOCXEMBI: OIEPAIMOHHBIC YCHUIMTEIH,

KOMIIapaTop 1 T.A.

6. @ Mixed ICs — mukpocxemsl cmemanaoro tuna: AL, IIAIT u T.m.

7. Digital 1Cs — mudpoBbie MUKPOCXEMBI.

[ &4

Logic Gates —noruyeckue 1iuppoBbie MUKPOCXEMBI.
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Q. Digital — 1udpoBbie MHKpPOCXeMBl: KOMOMHHpOBaHHBIC IH(POBHIC
KOMITOHEHTHI i TPUTTEPHI.

E : .
10. i Indicators — unauKaTopHbBIC yCTpoiicTBa. BKiII04arOT B ce0s1 BOJBTMETPHI,

aMIIEpMETPHI U T.J.

=

11.
UHTErpaTop, OrpaHUYUTENh TOKa, auddepeHunarop wmacmradbupyromiee 3BEHO,

Controls — aHasoroBble BBIYMCIUTEIBHBIC YCTPOWCTBA: CyMMAaTop,

(dopMupoBatesb nepeaaTouHoN GyHKIMHI U T.J.

M|, ..
12. = | Miscellaneous — KOMIIOHEHTBI CMEIIAHHOT'O THUIIA.
.
13. = Instruments — KOHTPOJIbHO—HU3MEPHUTEIBHBIC YCTPOMCTBA: MYJIBTUMETD,

(GYHKIIMOHATBHBIN TeHepaTop, ocruiorpad .

B o6mem ciydae mporiecc co3gaHusi CXEMbl HAUYMHAETCS C pa3MElIeHHs] Ha
paboueM noie EWB kxoMIOHEHTOB W3 OMOJMOTEK MPOTrpaMMbl B COOTBETCTBHH C
IIOCTABJICHHOW 3aJ1a4ei.

HeoOxomumpiii  miisi  co3mMaHUS CXEMbI  3HAQYOK (CHMMBOJI) KOMIIOHEHTa
NEPEHOCUTCS U3 Karajlora Ha pabouee MoJie MPOrpaMMbl JABUKEHUEM MBIIIU MPU
Ha)XaTOW JIEBOM KHOIIKE, IOCJE€ YEero KHOIKa OTIycKaeTrcs (Iisl (pUKCHpPOBAHUSA
CUMBOJIa) W TIPOW3BOJMUTCS JBOWHOM IIETYOK IO 3HAYKy KOMIIOHEHTa. B
pacKpbIBaIOIIEMCsl JUAJIOTOBOM OKHE YCTaHABIMBAIOTCS TpeOyeMble IMapameTpbl
(compoTHBICHUE PE3UCTOpPA, THUI TPAH3UCTOpPAa U T.J.) U BBHIOOP MOATBEPKIACTCS
HaxatneM kHonkn OK wnmm kimaBumu Enter. Ha srtom srtame HeoOXoaumo
IPEAYCMOTPETh MECTO JJISI PA3MEILIEHUS] KOHTPOJIbHBIX TOUEK U UKOHOK KOHTPOJIBHO-
M3MEPUTENBLHBIX TPUOOPOB.

[Tocne pa3menieHuss KOMIOHEHTOB MPOU3BOAUTCS COEOUHEHHE WX BBIBOJOB
npoBoAHuKkamu. [Ipu 3TOM HEOOXOAMMO YYUTHIBATh, YTO K BBIBOJlY KOMIIOHEHTA
MOHO TMOJKIIIOYUTh TOJBKO OAWH MPOBOJHUK. [[1s1 BBINOJHEHUS MOIKIIOYECHUS
HEOOXOJIMMO BBIJICTIUTh OJUH W3 BHIBOJOB KOMIIOHEHTA JICBOW KHOIKOW MBIIIA U HE
OTITyCKasi €€ COeIUHUTH C BBIBOJIOM TPEOyeMOTO KOMITOHEHTA.

Ecnu  coeauHeHue  HEOOXOOMMO  pa3opBaTh, KypCOpOM  BBIJEISETCS
HEOOXOAMMBIN TMPOBOJHUK M Haxumaercss kHomka Delete. Ecou HeoOxommmo
MOJKJIIOUNUTh BBIBOJI K HMMEIOIIEMYCS Ha CXEME MPOBOJHUKY, TO MPOBOJHHUK OT
BBIBOJIJa KOMIIOHEHTA KYpPCOPOM MOJBOAUTCA K yKa3aHHOMY MNPOBOJIHUKY W TIOCIE
MOSIBJICHUS] TOYKH COSIMHEHMS KHOIKA MBIIIK oTnyckaercs. Ciaeayer OTMETUTh, YTO
MPOKJIaJIKa COCAUHUTEIbHBIX MPOBOJHUKOB MPOU3BOJIUTCS AaBTOMATUUYECKH, MIPUUYEM
NPEnsSTCTBUS — KOMIIOHEHTHI M Jpyrue TPOBOAHUKM — OTUOAOTCA  TIO

OpPTOTOHAJILHBIM HANPaBJIEHUSM (110 TOPU3OHTAIN WIH BEPTUKAIIN).



[TonkiroueHue K cxeme KOHTPOJbHO-U3MEPUTENbHBIX MPUOOPOB MPOU3BOIUTCS
aHanornyHo. [IpudeM it Takux mpuOOPOB, Kak OCHHIIOrpad WU JOTHMYECKUN
aHaJIN3aToOp, COENMHEHUS LENecoO0pa3sHO MPOBOAUTH LBETHBIMU IPOBOJHUKAMH,
IIOCKOJIBKY MX LBET ONPEACIAeT LBET COOTBETCTBYIOLIEH OCLMIIIOTPAMMBI.
M3MeHUTh 1IBET NPOBOJHUKA MOXKHO, JIBAXKJbl IICIKHYB Ha HEM JIEBOM KHOIIKOM
MBI U BBIOPAB COOTBETCTBYIOIINI BET B MOSABUBLIEMCS JUAIOTOBOM OKHE.

OOs13aTENIbHBIM Ha CXEME SIBJISIETCSl HAJM4YME 3JIEMEHTa OOILero mpuBoja

Bxrouenue/BeIKIIIOUCHHE MOICIUPOBAHUA pa60Ta CXCMbI OCYIICCTBILACTCA

KHOITKOU .

Xoxa padoThi:

3ananue 1 Co3nanue npocreiie cxemMbl
1. Co3znannble cxembl coxpansaTh B nanky [lpakruka 1_EWB
2. Co3nath cXeMy, PEeAI0KEHHYIO Ha PUCYHKE 2!

T~

T

sl

Puc.2 Dnexkrpudeckas cxema
BxitounTs cxemy M 3aMKHYTh KJto4. [IpoBeputh paboTOCOCOOHOCTH CXEMBI
(TamMIiouka J0JKHA 3aropeThCs)
3. Co3mate cxeMy, MpEACTaBICHHYI0O Ha puC. 3. YCTaHOBUTH CIEAYIOIINE
3HaueHus conportupieHui: RI=100mu  R2=10 Om

=l
L L L
U |:| R2 L
L . 4 &

Puc. 3 Dnexrpuueckas cxema
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Paccuurtath BBIXOJIHOC  HAIIPSAKCHHC U 8bIX , €ClIn KO BXO4y CXCMHBbI,

MIPEJCTABICHHOW Ha puC. 4, MOJKIIOYUTh UCTOUHUK MOCTOSIHHOTO HampsixeHus 12 B

(6arapeto HampsixkenueM 12 B). U3meputh 3HaueHue Ugwix , moaxirouns Ha Bbixox
L[ETIH BOJIBTMETD.

A ——

- L

Puc. 4 Dnexrpuueckas cxema

IIpoananu3upoBaTh NOIYYEHHBIE PE3YIBTATHI.
|
U, = 71 =R* U

00w

R06u4 - Rl + RZ .
Usor = (R2*Ug)/ (R1+R2)= (12*10)/(10+10)=6 B (puc.4)

4. JIns cxXeMbl W3 IL3 paccuuTaTh 3HAYEHME CONpOTUBIeHHMS R2 ., mpu

rnemsmennbix Ugxy u R1, mis MOJIYYCHHUSI BBIXOAHOTO HampsbkeHus Ug,xy =10 B,

CmonenupoBaTh [aHHYIO CXEMY W IPOBEPUTh NPABUIBHOCTH PACCYUTAHHOTO
CONIPOTHUBIICHUS.

1 o]

1

Puc. 5 DnekTpuyeckas cxema

11



[TonTBepAUTH MOTYUYECHHI pe3yIbTaT C TOMOIIBIO U3BECTHHIX (HOPMYIL.
U =10,B;U, =128,

| = U*R;
| = 11+

l1 = U s * Ry;
l2=U s * R2;
| = Ua™Ro;

Us*R2= U gux * R1+ U 4 * Ry; 12R,= 10R;+10R;, =2 2R,=100 = R,=50 Om
5. OTKIIOYUTE CXeMy, IOMEHSNTE BXOJHOE HampsbkeHue Ha 15 B, mocMotpure
BbIXO/IHOE HamnpsikeHue. Paccunraiire U gy
6. BeimonmHuTE BBIBOA 10 3TOMY 33JIaHUIO.

3ananue 2. 3akon Oma
3akon Oma Ons yuacmka yenu: TOK B TMPOBOJHUKE | paBeH OTHOIICHUIO

ImaacHUus HaHpﬂ)KeHI/IH U Ha y‘{aCTKe IICIIN K €€ 3HeKTqueCKOMy COHpOTI/IBHeHI/IIO R:
U
I==
R *)

(1000 V]

Puc. 6 Dnexrpuueckas cxema

1. CmopnenupoBaTh cXxeMy, MpeACTaBlIeHHYI0 Ha pucyHke 6. [logxmrouus
KOHTPOJIbHO-U3MEPUTENbHbBIE  MPUOOPBI, CHATH IOKAa3aHUS  BOJBTMETpPA U
aMIIepmeTpa.

2. W3 cxeMbl BUJHO, YTO Ha y4acTKe Ienu ¢ comportuBieHneM R = 5 Owm
co3naetcs nagaenue Hanpspkerus U = 10 B, usmepsemoe BoasTmeTpoM. CornacHo (*)
ToK B 1lenu | = 0.2 A =200 mA, 4yTo U u3MepseT MocNeI0BaTeIbHO BKIIOUYEHHBIN B
LEIb aMIIEPMETP.

3. Orkmrounte cxemy. [loMeHsiiTe 3HaUeHHE COMPOTHUBICHUS y PE3UCTOpPA HA
100 Om.

4. BpINOJHUTE U3MEPEHUE CUJTBI TOKA.

5. Paccunraiite cuiy Toka. BelmonHUTE BBIBOJ IO 3aaHMIO.

12



3aganme 3. HcciaenoBaHwe  CONMPOTHUBJIEHMHA  Pe3UCTOPOB  IPH
MOCJIeI0BATEIHbHOM COeIMHEHNH

py UL o, U2 . U3
R

CMonenpoBath CXemy, MpeACTaBICHHYIO Ha pUCYHKE /!

R1 R2 R3
1 — 1
LT L

Puc. 7 Dnextpuueckas cxema

1. YcTaHOBUTH HA CXEME BEJIMUUHBI
R1=100 Om + N, R2=100 Om + 2N u R3=130 Om + 4N,
rae N - HoMep CTyJieHTa M0 KypHally (MOIIHOCTh pe3uctopos 1 BT).
2. Bxi1tounTh UCTOYHUK M YCTaHOBUTH HarpsikeHue U=15 B, 3aTem 24 B.
3. I3MepuTh BeMWYMHY TOKA, MPOTEKAIONIIETO B IIEMHM W 3aHECTH 3HAYCHHC B
Ta0IUIy
4. I3MepuTh HAIPSHKEHUE Ha KaXKJIOM PE3UCTOPE U 3alucaTh B TAOIUILY
5. ConpoTHuBIEHUE KAXKIOTO PE3UCTOPA 3aMKCATh B TAOIHILY
6. I3meputh oOmee compoTuBieHne MyiabTuMeTpoMm ([ wmcmomp30BaHMs
MYyJIbTUMETPA B KAUECTBE OMMETPA MOJICOEIUHUTE €r0 MapaJyIeIbHO YYacTKYy LEMH,

COIIPOTHUBJICHUC KOTOPOIro0 HYKHO MH3MECPUTHb, HA YBCIMYCHHOM I/1306pa)K€HI/II/I

MYyJbTUMETPAa HAXMUTE KHONKY Q M KHONKY ( ) NIEPEeKIIOYEHUS B PEXKUM
M3MEPEHHMsI TIOCTOSTHHOTO TOoKa. BkimtounTte cxeMmy. Ha Tabmo MynbTHMETpa TIpH ATOM
MOSIBUTCS M3MEPEHHOE 3HAYCHHUE COMPOTHUBICHHS. |1 M3MEpeHUs CONMPOTUBIICHUS
JPYTOro Y9acTKa CXEMBbI MIEPECTAaBbTE BHIBOBI MYJIBTUMETPA K TOMY yUACTKY CXEMBI
Y CHOBA BKJIIOUUTE cxeMy. UT0oOBI M30€KaTh OMMOOYHBIX TIOKa3aHU, CXeMa JI0JKHA
UMETh COCIHMHEHHE C 3eMJIEH M HE HMMETh KOHTAaKTa C MCTOYHUKAMM ITUTAHHS.
HMcTouyHMKM TIMUTaHHMS JOJDKHBI OBITh MCKIIFOYCHBI M3 CXEMBI, NMPUYEM HJICATHHBIA
MUCTOYHHUK TOKa JOJDKEH OBITh 3aMEHEH pPa3pbIBOM IICTH, a HACATbHBIH HCTOYHUK
HaIpsOKEHUST - KOPOTKO3aMKHYTHIM y4acTKoM.). [Ipumep coenmuHeHusi mokasaH Ha
pucyHke 8:

13



1

TR

Puc. 8 Dnexrpudeckas cxema

7. OTKJIIOYUTD CXEMY.

8. PaccumTaTh COMPOTHBICHUE PE3UCTOPOB.

9. CpaBHUTH CONPOTUBIICHHE PE3UCTOPOB PACUECTHBIC H HA CXEME.
10. BeimostHUTS TO ke camoe u 11t 24 B.

11. Tloctpouts rpamk 3aBUCUMOCTH HANIPSHDKEHUS OT BEJIMYMHBI TOKA.

Izmepermien Pacuerom

Ne
e 1) I | U | Uz | By R | Ra | Ry | By | Ra | Rz | Ry

B A B B B Om | Om | O | Om | O | O | O | O

1 15

1 24

12. Cnenaiite BBIBOJ IO 3aJaHUIO; MPH IIOCIEIOBATEILHOM COCAMHCHUHU

npoBOAHUKOB Ugsy = ..., | - ..., Rogu = .... I3 rpadpuka 3aBUCMMOCTH BUJHO, YTO ...

3ananue 4. UcciienoBanue CONPOTUBJICHUH PE3UCTOPOB NMPH NAPAJLIEJIbHOM
COeIMHCHUH

OO0miee  CONpOTUBIEHHWE  MApAJUIENBHO  BKIIOYEHHBIX  CONMPOTUBIICHUN
ompeaeseTcs mo hopmyiie:

1 1 1 1 1
=+ —+—+
Roﬁw R] RE RB er

1. CmopenupoBaTh CXeMY, IPEICTABICHHYIO HAa PUCYHKE 9:

14
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=
i

T
L

Puc. 9 Dnextpuueckas cxema

2. YcranoButh Ha cxeMe BearuuuHBI R1=100 OM + N, R2=130 OMm + N u
R3=150 Om + N, rae N - HoMep cTyZeHTa Mo )KypHaly (MOITHOCTh PE3UCTOPOB
ooinee 1,5 Br).

3. Bxi1rounTh UICTOYHUK U yCTaHOBUTH Hanpsbkenue U=15 B, a 3atem 24 B.

4. CHaTh NOKa3aHUs NPUOOPOB U 3aMKUCATh UX B TAOJIHILY

5. TIpousBectu pacueTbl

6. U3MmepuTh BeMWIMHY TOKA, TPOTEKAIOIIETO BO BCEH IEMU U 3aHECTH
3HAYEHUE B TAOJIUILY

7. W3MepuTh BeIMUYMHY TOKA, MPOTEKAIOIIETO B KAXKIOM PE3UCTOPE U
3anucarhb B TAOJIUILY

8. OTKIIOYUTH CXEMY.

Ne IT3mepennem PacueroMm

mam | U l 1l 2 B Rém |RI__[R2 |R3 [Rosm

E 15 |
[ 24 [ [ [ | I

9. Ortetuts Ha Bompoc: Obuee conpomusienue napaiieibHo 8KIOYEHHbIX

i
I

B |

CONpoOmuGIeHUli 6ce20a MEeHbUle HAUMEHbULE2O CONPOMUBTEHUS, 8X00AE20 8
oanHoe coeOuneHue?
10. Tlo pe3ynbratam 3agaHus CACIATh BHIBOIBI.

3ananue S. BLINOJHUTB O0TYET O MPOAEJIAHHON padoTe

OTuer NOIKEH COIePKATh:

1) Ha3Banwue u 1eab padbOTHI.

2) CXeMbl HCCIIeTyeMBIX IICTICH.

3) PesynbTaThl 3KCIIEPUMEHTAIBHBIX H3MEPEHHH U TEOPETUUECKUX PACUCTOB.
4)  BbIBOJBI U COMOCTABJICHHE PE3YIbTATOB U3MEPEHUIN 1 PacueTOB.

5) OTBeThI Ha KOHTPOJIbHBIC BOITPOCHL.

6) BrIBOABI O IPOJICIIAHHOM padoTe.

15



KoHTpoJibHBbIE BONIPOCHI:
1) Haznauenne nporpammel Electronics Workbench.
2) Kakue omnmuu cosiepkaT paszeiibl TOPU30HTATLHOTO MEHIO?
3) KakuMm 00pa3oM OCYIIECTBIISETCS BCTaBKAa JJIEMEHTOB JJICKTPUYCCKOU
[T 1 KaK BBIIOJHAIOTCS COSIMHECHUS MEXKTY X BBIBOJIAMU?
4) Kak MOYXXHO BBITIOJTHUTH PEAAKTUPOBAHUE CYIICCTBYIOMIEH CXEMBbI?
5)Kak Ha3Ha4yarOTCS 3HAUCHHUS TapaMeTpaM »DJIEMEHTaM 3JICKTPUYCCKON
nenu?
6) KakuMm 00pa3om MpoBOAMTCS 3aIyCK MIPOrpaMMbl Ha aHAITN3?

16



IpakTnueckasi padora Ne2

Ha3zBanue NMPAKTHYEeCKOM padoThI: HccnenoBanue JIUCKPETHBIX
(MMITyJTBCHBIX) CHTHAJOB W CIIEKTpa CHTHAJIOB, W3MEPCHHE WX IapaMeTPOB B
IporpaMme MOJICTUPOBAHUS LIUPPOBBHIX MUKPOCXEM.

Heanb padoTbl: nccneqoBaTh AUCKPETHBIE (MMITYJIBCHBIE) CUTHAJIBI, U3MEPUThH
UX MMapaMeTphl B MPOrpaMMe MOACIUPOBAHUS TU(DPOBBIX MUKPOCXEM.

KOMIIeTEHIIUM:

OK 01. Beibupars crioco0sbl pelieHust 3aaa4d npoGhecCuoOHaIbHON EeATeIbHOCTH,
MIPUMEHUTETHHO K PAa3IMYHBIM KOHTEKCTaM.

OK 02. OcyiecTBisTh MOWCK, aHAIU3 W HHTEpIpeTalio HHGOpMAIHH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPOo(PeCcCHOHaTBLHON AeSTEILHOCTH.

OK 04. PaGoTaTh B KOJUIEKTUBE U KOMaH/JE, 3Q()EKTUBHO B3aUMOCICTBOBATH C
KOJUIETaMHU, PYKOBOJICTBOM, KJIMEHTaAMHU.

OK 09. Hcnonb3oBaTh UHPOPMALMOHHBIE TEXHOJOTUU B MPOhEeCcCHOHATHHOM
NEeSATETPHOCTH

[IK 1.2.0cyiecTBassTh BBIOOp TEXHOJIOTHHM, UHCTPYMEHTAIBHBIX CPEICTB U
CPEICTB BBIYHCIUTEILHON TEXHUKHA TPU OPTaHW3allMH TpoIlecca pa3padOTKu H
UCCJIeI0BaHUS 00BEKTOB PO(PECCHOHANBHOM NS TENBHOCTH

YMEHHUSsI:

— OCYHICCTBJIATH HEOOXOIUMBIE U3MEPEHHUS ITapaMeTPOB CUTHAJIOB,;

3HAHMA:

— (U3UYECKHUE CPEIbl epeIadn TaHHbBIX.

Xoxa padoThi:

3ananue 1. CmMemaHHoe coeJMHeHHE IPOBOIHUKOB

1. CoOpaTh 3HEKTPUYECKYIO LE€Mb, IMOKa3aHHyi0 Ha puc. 1. Ilpu nomomm
MYJIbTUMETPA 3aMEPUTH SKBUBAJIEHTHOE COITPOTHUBIICHHUE.

1.2k Ohm
{1

2Kk0Ohm 1 kOhm [* ] Multimeter
— 4}

05 Kk0Ohm

E o -
Pue 1, Ivepenne sRBNBAJICHTHONO CONPOTHRTCINS NP HOMOMIN
MY ALTHMET Pa

17



2. BobmmonHuth pacuer R3, cpaBHUTh HM3MEpPEHHOE CONPOTUBIICHUE H

pacyeTHoE.
3. CoOparp cxemy, TnokazaHHyl0 Ha puc. 2. [lonb3ysick MyJIbTUMETPOM,

OIIPCACIINTL COITPOTHUBJICHHUC HAI'PY3KU.

1.5Kk0hm

i
)

:|3 k Ohm

0.3 kOhm

Puc. 2. OnpegeieHne CONPOTHBICHHUA HATPY3KH

3aHeCTH ITOKa3aHus B Ta6J'II/II_[y2
U1 B I) MA RO6H.[ H3M R06u1 pacu

CpaBHI/ITB COIIPOTHUBJICHHUC, ITIOJIYUYCHHOC U3MCPCHHUCM, U PACUCTHOC.

BrinosHuTE BEIBOI.

3ananmue 2. [IpoBepka 3akona Kupxroga

1. CoOpaTh cxemy, MOKa3aHHYIO Ha puC. 3.

IIpumeuanue. /s BBINONHEHHUS OTOrO0 3aJaHUSl CAMOCTOSITENIBHO HAWTH
uH(popMaIuio 1o neproMy 3akony Kupxroda.

2. BblIeIUTh BETBU HA CXEME PAa3HBIMH I[BETAMU.

3. IlpoBeputh nepBbiii 3akoH Kupxroda, nms yero m3aMepuTh TOKA B BETBSIX
LIENH Y MaJICHUS HAIPSHKEHUM Ha pe3UCTOpax.

4. Ha pa3HbIX BETBSX IMOKa3aTh HaIlpaBJIeHHE TOKa M 0003HAYCHHUE.

4. CpaBHUTH NOTYYECHHBIE MTOKA3aTENN ¢ pacueTHbIMU. CenaTh BHIBOJ

18



Puc. 3. lipogepka nepsoro akona Kupxroga

3ananmue 3. [Iposepka BTOoporo 3akona Kupxroga

1. CoGpath cxeMmy, MOKa3aHHYIO Ha puc. 4.

IIpumevanue. /i1 BBINOJHEHUS 3TOrO0 3aJaHUSl CAMOCTOSITEIBHO HAWTH
uHdopmaluio 1o Bropomy 3akony Kupxroda.

[IpoBeputh BTOpOUl 3akoH Kupxroda, mis dyero u3MepuTh HaNpsHDKEHUS Ha
3JIEMEHTAaX LENU U BEJIMYMHY TOKA, POTEKAOIIEr0 B LIETIH.

2. CpaBHUTH NOJIYYEHHBIE NTOKA3aTENU C pacueTHbIMU. ClenaTh BHIBOJ

L

Puc. 4. llposepka s1oporo sakona Kupxroda

3aganue 4. BoInoJHUTH 0TUYET O MPOAEJIAHHON padoTe

OTyeT JOJIKEH COAepKaTh:

1) Ha3Banue u 11e71b pabOTHI.

2) CXxeMbl MCCIIeIyeMbIX IICTICH.

3) Pe3ynbTaThl 9KCIIEPUMEHTAIBHBIX H3MEPEHHI U TEOPETHUECKUX PACUETOB.
4) BBIBOJIBI 1 CONIOCTABJICHUE PE3YJILTATOB U3MEPECHUI U PACUCTOB.

5) OTBeTHI Ha KOHTPOJIbHBIE BOITPOCHI.

6) BeIBOIBI O TIpOICTIaHHO# padoTe.
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KoHTpoJibHBIE BONIPOCHI:

1) Cdopmymupyiite nepBblii 1 BTopoii 3akoHbl Kupxroda.

2) Cdhopmynupyiite 3akon Oma JuIsl ey, conaeprkaiied ucrounuku DJ1C.

3) TMosicauTe METOMI SKBUBAJICHTHOT'O IPe0OPa30BaHuUs IEKTPUICCKOH TICTIH.

4) Onummure, KakKMM 00pa3oM OCYIIECTBIISIOTCS HM3MEPCHUS BHPTYaTbHBIM
aMIIEpPMETPOM U BOJIBTMETPOM B LIEMH TOCTOSTHHOIO TOKA.

5) Onummre, KakuM 00pa3oM OCYIIECTBISAIOTCS HM3MEPCHUS BHPTYAIbHBIM
MYJIbTUMETPOM.

6) Omnummre, KakuM 00pa3oM 3aJal0TCs HapaMeTphl  BUPTYaJIbHOIO
ncrounuka J/C.
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IMpakTnueckasi padora Ne3

Ha3Banue npakTuyeckoi padorbl: PacyeT nmporyckHOM CIIOCOOHOCTH KaHaja
CBA3U

Ienr padoThI: HAYYUTHCS PACCUMTHIBATH CKOPOCTh IEPENAayYd JaHHBIX U
MPOITYCKHYIO CIIOCOOHOCTH KaHAJIOB.

KOMIICTEHIIUH:

OK 01. Bribupats crioco0sl perieHus 3aaa4 npohecCuoHaTbHON IeATEIbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymecTBisATh MHOWUCK, aHAIW3 M HUHTEpPIpeTanuio WHGOpMaIuHy,
HEOOXOAMMOM JJIs1 BBIIIOJIHEHUS 3314 IPO(ECCUOHATBHON AESITEIbHOCTH.

OK 04. PaboTaTh B KOJJICKTUBE U KOMaHJE, 3P(GEKTUBHO B3aMMOICHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.

OK 09. Ucnons3oBate MHPOPMAIIMOHHBIE TEXHOJIOTUU B MpodeccrnoHaTbHOM
NEeATEIBHOCTH

[IK 1.2.0cymiecTBiasiTh BBIOOp TEXHOJIOTMH, HWHCTPYMEHTAJIbHBIX CPEACTB M
CPEICTB BBIYMCIUTENILHON TEXHUKM MpPU OpraHu3alluu Ipouecca pa3paboTKu U
HcclieIoBaHus 00bEKTOB MPOPECCUOHATIBHOU eI TENLHOCTH

YMEHHS:

— pPaCCUUTHIBAThH MPOITYCKHYIO CIIOCOOHOCTh JTUHUU CBA3H;

3HAHMA:

— THWIIbI JUHUMN CBSI3U;

— XapaKTEepUCTUKH JIMHUM CBSI3U Mepeaadyn JaHHBIX;

— (u3nyeckue cpeapl nepesaun JaHHbIX.

Teopernueckuit MaTepua:

CyliecTBYIOT pa3fiuyHble THUIBI KaHaToOB CBs3u. [lo Tumy nuHUN CBS3U
BBIJICIISIIOT: TIPOBOJIHBIC; KAOCIbHBIC; ONTHKO-BOJIOKOHHBIS; TUHUU AJICKTPOIIEpeIaun;
pamuokaHanbl W T.a. [lo XapakTepy CHUTHAJOB: HENPEPHIBHBIC, JUCKPETHBIE;
JTUCKPETHO-HENPEPHIBHbIE (CUTHAIBI Ha BXOAE CUCTEMBI JNHCKPETHBIE, a HA BBIXOAE
HemnpepbiBHbIE, U Hao0o0poT). [lo moMexo3auMIIeHHOCTH: KaHalbl 0e3 momex; ¢
MIOMEXaMH.

Bce xaHasbl CBSI3U UMEIOT XapaKTEPUCTUKU:

1. EMKOCTh KaHaja ompeaesieTcsl Kak MPOU3BECHUE BPEMEHU HCIOIb30BaAHUS
ka"ana Ty, IUPUHBI CIEKTPa YacTOT, MPOMYCKaeMbIX KaHaIoM Fy M TMHaAMUYECKOro
nuanazoHa Dy, KOTOpBIA XapakTepu3yeT CIOCOOHOCTh KaHajla TIepe/laBaTh

paBJ’II/I‘IHBIe ypOBHI/I CUTHAJIOB
V= T* Fe *D. (1)
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2. Cxopocth mnepenayud MHGOpMAIMK — CPelIHee KOJUYEeCTBO HH(OpMaiuu,
nepeaBaéMoe B IUHUITY BPEMEHH.

3. IlpomyckHass cnOCOOHOCTh KaHaja CBS3M — HAWOOJbINAS TEOPETHUECKH
TOCTIKAMAsI CKOPOCTh Tiepeaayn HHPOPMAIUK MPU YCIOBHH, YTO TOTPEITHOCTh HE
PEBOCXOAUT 3aJaHHOM BEIMYUHBI.

4. U30bITOYHOCTR —  OOECmeunBaeT JIOCTOBEPHOCTH  IepeaaBaeMoin
uHopMaru

OnHOM W3 OCHOBHBIX XapaKTEPUCTHUK MOJIEMa SIBISICTCS CKOPOCTh MOYJISIIHH
(modulation speed), koTopas onpenenseT GU3NIECKYIO CKOPOCTh Mepeadu JaHHBIX
0e3 ydeTa WMCHPABIICHUS ONMIMOOK W CXKATHS JaHHBIX. EAWHUIEH W3MEpEeHHs 3TOro
napameTpa SBJISETCS KOJIMYECTBO OUT B CeKYHy (OUT/C), Ha3bIBaeMoe 00I0M.

Jro00i1 KaHa CBSI3M MMEET OrPAaHWYEHHYIO MPOMYCKHYIO CIIOCOOHOCTh
(ckopocTh mepenaun WHMOpMAIUU), ATO YHUCIO OTPAHUYMBAETCA CBOMCTBAMU
anmnapaTypsl U caMoy JIMHUM (Ka0ens).

O6bem nepenanHoi HHGOPMAIIMK BBIYUCISETCS IO (opMyIIe:

Q=0g™t, (2)
rJie  — NPOIMYCKHAasi CHOCOOHOCTh KaHaia (B OuTax B CEKyHY),
t — Bpems mepenayu B CeKyHIax.

IIpumep 1. Ckopocte mepeagaun naHHbiXx yepe3 ADSL-coennHeHue paBHa
128000 o6ut/c. Yepe3 manHoe coeaumHeHue TepenaroT (aitn pazmepoM 625 kOauT.
Omnpenenuts BpeMs nepeaauu (aiisia B CeKyHIax.

Pewenue:

1) BbIAENMM B 3aJaHHBIX OOJIBIIMX YHCIAX CTENEHH JIBOWKH M TIEPEBEIEM
pazmep daiina B OUTHI, YTOOBI «COTJIACOBAThY» €AMHUIL U3MEPEHUS:

128000 6ut/c = 128 * 1000 6ut/c = 27 * 125*8 Gur/c = 27 *5° * 23 Gur/c =
210-* 53 Gur/c

625 x6aiit = 5% k6aiiT = 5% *213 Gur.

2) 4yToOBl HAWTU BpeMs TMEpelaud B CEKYyHJax, HYXXHO pa3lelIUTh pa3Mmep
¢aiina Ha CKOPOCTH Mepeayuu:

t=(5** 28)6uT / 21%-* 53 6ur/c = 40 c.

OtBet: 40 ¢ .

Jlyis ompenenenus MpoImyCKHOM CITOCOOHOCTH KaHajia CBSI3U B pacueT Oepercs
B3aMMOCBSI3b  MEXKAY BO3MOXXHOW MPOMYCKHOM CHOCOOHOCTBIO M TOJOCOU
npomnycKaHus KaHana cBs3u. [IpudeM nms onmpeneneHus U pacuera B JaHHOM CITydae
HE BaXKEH crnocob ¢usmueckoro koaupoBanus. Micxons uz 3akona [llennona-Xaptimu,
ompenenuyiv Qopmyay sl pacdyeTa MPOMYCKHOW CIOCOOHOCTH KaHana (JIMHUK)
CBSI3U:
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C=B+log,(1+=
':'gz E P:I‘t), (3)

rae C — MakCUMaJIbHO BO3MOJKHAsl IPOIYCKHAas CIIOCOOHOCTh KaHajla CBSI3U
B — mmpuHa noaocel nporycKkaHus

PS/Pn — cooTHOIIICHNE CYIIECTBYOIIETO CUTHAJIA K IIyMY.

Xoa padoThi:

3aganme 1. Pemmre 3amaum (pe3yJibTarbl 0(pOPpMUTH B JAOKymMeHTe MS
Word)

1. Ckopocts nepenaun qaHabix uepe3 ADSL-coeaunenue pasaa 512000 out/c.
[lepenaua ¢aiina vepe3 3T0 coeauHeHue 3aHsuia | MuHYTY. OnpenenuTs pasmep
daiina B kuobaiiTax.

2. C moMoIpl0 MOJEeMa YCTaHOBJIEHA CBA3b C JAPYTUM KOMIIBIOTEPOM CO
ckopocThio coequHenns 19200 6uT ¢ KoppeKiueil OIMOOK U CKaTUEM JaHHBIX.

a) MOHO 71 TIpU TaKOM COe€IUHEHHH (ailin pazMepoM 2,6 KIMII0OANWT nepeaaTsb
3a 1 cexkynay? OOOCHYHTE CBOU OTBET.

0) Bcerna nu mpu TakoM coenuHeHud ¢ain pazmepom 2,3 KuioOaWT Oynaer
nepenaBathbes 3a 1 cekynay? OOOCHYHTE CBOM OTBET.

B) MOXHO 1M TIpHU TAaKOM COEAUMHEHMM OLIEHUTh BpeMs mepenauyu (aiina
pazmepom 4 M6? Ecniu MOXKHO, TO KAaKUM 00pa3om?

3aganue 2. Pemure 3agauy o nepenave uHgopManuu ¢ NOMOIIbIO MoieMa.

Bapuant 1 Ckopocts mnepenaum gaHHbix uepe3 ADSL-coennHeHue paBHa
512000 out/c. Yepe3 maHHOe coenuHeHue mnepenaroT daitn pazmepom 1500 KO.
Omnpenenute BpeMmst nepenaun Qaiiia B CEKyHIax.

BapuanTt 2 Ckopocth nepenauu JaHHbIXx uepe3 ADSL-coeanHeHue paBHa
1024000 owut/c. Yepe3 nmaHHOoe coeAuHeHue mepenaroT ¢aiin pazmepom 2500 K6.
Omnpenenure BpeMs nepeaauu (aiisia B CeKyHIax.

Bapuant 3 Cxopocts mnepenaun naHHbiX udepe3 ADSL-coennHenne paBHa
1024000 oOwut/c. Ilepemaua aiina dYepe3 JaHHOE COCAMHEHHE 3aHSAIA S5 CEKYH]I.
Omnpenenute pazmep (aitna B kuiioobanTax.

Bapuant4 Cxopocth nepenauu JaHHbix uepe3 ADSL-coeanHeHue paBHa
512000 oOwurt/c. Ilepenmaua (aitna depe3 HaHHOE COEAMHEHWE 3aHsUla 8 CEKYH]I.
Omnpenenure pazmep ¢aitna B KuinoOanTax.

23



3ananue 3. Pemute 3a1auy o nepeaaye rpadguyeckoii uHpopmaumnu.

Bapuant 1 Ompenenute ckopocTh pabOThl MOJieMa, eciiu 3a 256 ¢ OH MOXET
nepeaaTh pacTpoBoe u3zoOpaxeHue pasmepoM 640x480 nukceneit. Ha kaxmwid
MUKCEJIb IPUX0oauTcs 3 Oaira.

Bapuant 2 Ckonbko  CeKyHA  MOTpeOyeTcs  MoOJeMy,  IepeaarolemMy
uHpopMalrio co ckopocThio 56 000 6ut/c, 4TOOBI MEepenaTs LBETHOE PacTPOBOE
nzoopaxenue pasmepom 640 x 480 mukcenew, NMpuU yCJIOBUH, YTO I[BET KaXKJIOTO
MUKCEJIs KOJUPYeTcs TpeMs OanTaMu?

Bapuant 3 Ornpezaenure cKOpocTh paboThl MojieMa, eciu 3a 132 ¢ OH MOXKeT
nepeaarb pactpoBoe m3o0paxkeHue pasmepom 640x480 mmkcenedt. Ha xakmbrid
MUKCEIb MPUXoauTcs 3 OaiTa.

Bapuant 4 CkoabkO  CEKyHJ  MOTpeOyeTcss  MOJeMy, IepearliemMy
uHpopmalmio co ckopocThio 28800 OuT/c, 4TOOBI MepenaTh LBETHOE PacTPOBOE
n3o0paxenue pasmepom 640 x 480 mukceneu, Mpu yCIOBUH, UYTO I[BET KaXKJOTO
MUKCEIIsl KOJUpyeTcs Tpems baiitamu?

3ananue 4. Pemure 3aga4un

1. Ckopocte nepegaun ganHbeIX ckopoctHoro ADSL coenuHenuns paBHa
1024000 6uT/c, a ckopocTh niepenaun JaHHbIX yepe3 3G-moaem paHa 512000 6uT/c.
Ornpenenute Ha CKOJIBKO CEKYH/I A0Jibllie OyaeT ckauuBaThes (aiin pazmepom 9000
Koaiit uepe3 3G-moaem, uem uepe3 ADSL-coequnenue. (OTBET aiiTe B CEKYHJIax).

2. Kakoe xonnuecTBo 0aiiToB OyAeT nepeaaBarbes 3a 1 CEKyHy MO KaHaly
nepenayu nHGOPMAIH C MPOMYCKHOM crtocobHocThio 100 MOuT/c?

3. MakcumanbHasi CKOPOCTh Mepeaaun JaHHBIX 10 MOJEMHOMY IPOTOKOITY
V.92 coctaBnsier 56 000 6ut/c. Kakoe MmakcumanibHOE KOJIMYECTBO OANT MOYKHO
nepenaTs 3a S CEKyH]I 0 3TOMY NPOTOKOIY?

4. Ckopoctb nepenaun qanHbix uepe3 ADSL-coennnenue paBaa 1 024 000
out/c. [lepenaua daiina yepes JaHHOE cOeAUHEHUE 3aHsa 5 cekyHa. Onpeaenure
pasmep (aiina B Koaiir.

5. CkopocTts niepegauu gaHHbIX coctapisieT 56 000 6ut/c. Heo6xonumo
nepeaars ¢aitn pazmepom 280 000 Gaiit. Onpenenute Bpems nepenauu ¢aina B
CeKyHJIax.

3aganue 5. BoIoJIHMTH 0TYET O MPOAeIaHHOI padoTe
OTyeT JOJIKEH COAepKaTh:

1) Ha3Banwue u 1enb padboTHI.

2) Kpatkyto 3amuch 3a1ad.
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3) Pernienue u OTBETHI 3a/1a4.

4) OTBETHI HA KOHTPOJBLHBIC BOIIPOCHI.

5) BeiBoa 0 mpoenaHHoi pabore.

[Ila60H OTYeTa MpEICTABICH B MPUIIOKEHUU 3

KoHTpoabHBIE BONIPOCHI:

1) Yto Takoe momem? JIns yero oH npeaHa3HAuUCH?

2) JlaliTe XapaKTEPUCTUKY PEKUMaM IepeIavyn JaHHBIX.

3) Kak 3anmceiBaeTCst aipec AIEKTPOHHOW TIOYTHI?

4) ITo kako¥ popMyIie BEIYUCIISIETCS MPOITyCKHAs CTIOCOOHOCTH KaHaa?
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IIpakTnuyeckas padora Ne4

HasBanue nmpaktuyeckoii padotbl: [IpoexTupoBaHuEe M aHAIU3 JOKAIbHBIX
BBIYMCIIUTEILHBIX CETeH B CUMYJISTOPE KOMITBIOTEPHOU ceTei

Hean pa6orbl: OCBOUTH MOJEIMPOBAHUE TMPOIECCOB B JIOKAIBHOW CETH,
HAyYUTHCS BBIMOJHATH TECTHPOBAHWE PA3IUYHBIX TOMOJIOTHA €  TTOMOIIBIO
nporpamMmbl NetEmul.

KOMIIeTEHIUM:

OK 01. Beibupars crioco0sbl pelieHust 3aaa4d npoGhecCuoOHaIbHON EeATeIbHOCTH,
MIPUMEHUTETHHO K PAa3IMYHBIM KOHTEKCTaM.

OK 02. OcyiecTBisiTh TMOWCK, aHalW3 W HHTEpIpeTaluio HHGOpMaIKH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPOo(PeCcCHOHaTBLHON AeSTEILHOCTH.

OK 04. PaGoTaTh B KOJUIEKTUBE U KOMaH/JE, 3Q()EKTUBHO B3aUMOCICTBOBATH C
KOJUIETaMHU, PYKOBOJICTBOM, KJIMEHTaAMHU.

OK 09. Hcnonb3oBaTh UHPOPMAIMOHHBIE TEXHOJOTUHM B MPO(HECCHUOHATHLHOM
NEeSATETPHOCTH

[IK 1.1. BeImoyiHATh NMPOEKTUPOBAHUE KAOETBbHON CTPYKTYPhl KOMIBIOTEPHOM
CETH.

[IK 1.2. OcyiecTBiaaTh BBIOOP TEXHOJOTHH, UHCTPYMEHTAIBHBIX CPEACTB U
CPEIICTB BBIYHCIUTEILHON TEXHUKMA MPU OpraHU3alldyd Mpolecca pa3padoTKu U
ucciieIoBaHus 00beKTOB MPOPECCUOHAIBHOU JIESITENLHOCTH

YMEHHUSsI:

— OCYHIECTBJIATH HEOOXO0IUMbIE U3MEPEHHUS [TapaMETPOB CUTHAJIOB,;

— OCYIICCTBJIATH HACTPOUKY MEpeaaun JaHHBIX B KOMITBIOTEPHBIX CETSIX;

3HAHMA:

— XapaKTepUCTUKH JIMHUWA CBSI3U TIepeadn JaHHBIX;

— COBpPEMEHHBIC METO/IbI TIEpPeIaun JUCKPETHON HH(POPMAIIUU B CETSX;

— TIPUHIMIBI TOCTPOSHUS CUCTEM Tiepeaadn nHpopMaIuu;

— CETEBbIE MPOTOKOJIBI;

— ajapecanuy B KOMITBIOTEPHBIX CETSX.

Teopernuecknii MmaTepuaJ:

HNurepdeiic nporpaMMmsbl

JIyist Hayana yCTaHOBUMM IPOrpamMmy, 3allyCTUM U PyCUPUIIUpYEM €€ KOMaHIOou
Cepsuc-Hacrpoiiku (puc. 1).
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r Animation speed:
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Puc. 1. Pycudumupyem nnrepdeiic mporpaMmmsl

B rmaBHOM OKHE NIpOrpaMMbl BCE 3JIECMEHTHI Pa3MCIIAIOTCA Ha padoucit
obnmactu (Ha Cuene). Ha Bceit cBOOOTHOW 00JaCTH CIICHBI, Pa3MEUEHHON CETKOU
MO>XHO CTaBHTh YCTPOMCTBA, IIPH 3TOM OHHM HE JOJDKHBI Iepecekarbes. Ha Ianean
YCTPOHCTB pa3MeIIeHBl BCe HEOOXOIAMMBIE JIUI IOCTPOCHHUS CETH MHCTPYMEHTHI W
KHOIIKAa OTHpaBKku cooOmenuii u  3amyctutbh/OctanoButh. Ha Ilaneam
MapaMeTpoB pPACIOJOKEHBI CBOWCTBA OO0BEKTOB. JlIsI BBIIEICHHOTO OOBEKTa
MOSBJISIOTCS  TOJIBKO T€  CBOMCTBA, KOTOPBIC  XapaKTEPHBI I HEro

(puc. 2).

I ——— i
Sule Tpascs B Ofweer Cmmec Gpeeme T
—OR6 1IN0
oy S 3
T .
Ev—‘/> ﬁ@m Colan |
i LT B, | W Tl wenpyrenan  OrisT S S
-
1 N e Crier 1 -
{7 D — — & e ooa sl
Dsomrmattin 1 W e B
W O opscie Cuter|
4 Scarvovesne
[ RTEERN Cxled
3:0‘;".‘: ;—1"—‘ dems, OASATH DOIMICOSTBNCIN NNt

‘l I’bm”n AYRUAn yorpoicma
ERE L

Taliutvas machcy T pa
\'CTI"‘CI"I\!""TIE ‘1{?0.{ AV )|
PogusTrponamme wiTopchehca
Ceoncres |
OCTANOBNT L CAMY RO
| L)r_r.p.lnun. O@vibie
AoBankth ssapwpy Twiatop
JAOGAEM T KOMMYTHTODR
AoBasure xonuouTparop
A1 1 0oBasn s womnuorep
Coatath CosanhaHue
BCTramuTh TRCETOE YN Manivcs
Népamauidime obsekTos

Puc. 2. Untepdeiic nporpammsl Netemul
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Xoxa paboThi:

3apanme 1. Ctpoum cers u3 AByX IIK n kommyTaTtopa

JIns HayanbHOTO 3HAKOMCTBA C MTPOTPAMMON JaBaTE MOCTPOUM MPOCTENIIYIO
JIOKQJIbHYIO CETh U MOCMOTPHUM, Kak oHa paboTaeT. i 3TOro BHIMOIHUTE KOMAaHITY
®daiui-HoBblil U co31aliTe cXeMy CETH Kak Ha puc. 3.

L =0l x|

darn Mpaeka Bua ObvekT CepeMc »

Qmoed - ®-

; Konuenrpa'rop] B
a1 ——

Do:09:18

Puc. 3. Cxema u3 nByx 11K u koHnieHTpaTopa

[Tocne pacnonoxenusa aByx 11K 1 koHLIEHTpaTOpa CO31aIUM UX COEAUHEHUE

(puc. 4).
FYEL

|C03.€laTb coeamneﬂnel

l I
Puc. 4. IHCTpyMEHT CO31aHUS COEAUHEHNN CETEBBIX YCTPOMCTB

B mporecce pucoBaHusi CBsizeM MEXIy YCTpOWCTBAaMU BaM MOTpeOyeTcs
BBIOpaTh coeauHsAeMble UWHTEepdelchl W HaxaTh Ha KHOMKY CoeauHuTh
(puc. 5 u 6).
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Il ¥YxanuTe HAa4aNbHBIE HACTPORKH ?| Xl

BLIGEpHTE COEAMHAEMEIE HHTERtEACK!

O etho

ﬂ CoEAHHHTE lﬂ CTHEHA

Puc. 5. Bp160p HadanbHBIX HACTPOCK COSTUHCHHMS

1) -
153

| )
Puc. 6. CoennHeHNE YCTPOUCTB MTPOU3BEICHO

Teneps HacTpoum uHTEpdeiic (ceTeByro kapty) Ha Hamux [IK ee — puc. 6 u
puc. 7.

°i S
|
o}

&

{—~
&

3

Puc. 6. JloGasisiem untepdeiic
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|
E‘ 1] Di
&) CeoiicTea Chrl+al+P |
(0

..,-ﬁ TalnKua MapLpy TH3aULHHA Chrl+T ")
Lo HTEpdERACE Chrl+I

—+— ™ Mporpamme ChrH-P
;@ Arp Tabnvua Chrl+L

Bl Mokasate soypHan

%} KOHCTRYETOR NakeToE. .,

) OF yoTpoficTee Chrl+F1

L 3aaate onucanve. .

) ¥aamTe Chr+D
—

I I I I I
Puc. 7. Beogum IP anpec u macky cetu

IIpumeuanue

OOparute BHUMaHUE: Mocie TOro, kak Bbl Hamumiere 192.168.0.1 (ITIK1) u
192.168.0.2 (IIK2) macka nosiBjisieTcsi aBTomaTuyecku. [locie HaxaTus Ha KHOMKU
Ipumennts 1 OK — mnosBisercs aHuMManus IBWKYLIUXCS IO CETH IMAKETOB
nH(popmanuu.

Bce - cetb co3ngana u HacTpoeHa. OtnpasisieM AaHHbIE N0 npoTokoiny TCP
(puc. 8 u puc.9).

G
(I TE— 21
9 otho | L
Mna aaanTepa: IethO
L‘%ﬁﬁ Mec-sapec: [0164:€5:74:15:37 B
‘3 Ip-aapec; 192 . |68 e L |

Nonyyeno kaapos: 0
Monyyeno nakeroe: 0
OTNpasneHo Kaapos: 0
Ornpasneso nakeTos: 0

I™ Monysars nacTooim: anTomarsee

O AcBasnrs | Yaamts I () ChpocTs cram('rm(yl

Puc. 8. Knonka OtnpaBuTh JaHHbBIE

Q@

OTNPaB1TE AaHHbIE
| | |

Puc. 9. Bibop npoTtokona
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Ecan BbI rac-To OIIII/I6J'II/ICB, TO IOABHUTBLCA COOTBETCTBYIOIICC COO6H_I€HI/I€, a
€CJIn BCC BCPHO — TO HpOH3OI>iI[6T aHnMalnusl ABWKYHIUXCS IO CCTU IIAKCTOB

(puc. 10).

BrIGEpHTE NpOTOKON:

 Upp

~ TR

Pastep B kMnobaiTax

- [sks o
J Aanee ."3 OTMEHA |

Puc. 10. /IBuxeHue makeToB MO CETH

[To ymonuanuto kaxnpid [IK mmeer ogHy ceTeByrHO KapTy, HO UX MOXKET
OBITh M HECKOJIbKO. J[J1 TOro, uToOB! 100aBUTH i [1K aganTep HYXHO MIETKHYThH
Ha HEM MpaBOM KHOMKOW MBI W BbIOpaTh NMyHKT MeHIO WHTepdeiichl. B
pe3ysIbTaTe OTKPOETCS CICAYIOIIee TUAIOroBoe OKHO (puc. 11).

_—
I

il G ; - -"g e P
4| |
e

1] {2]

4 o N

.. Kontentparop ]

T

Puc. 11. lnanoroBoe okHO paboThI ¢ ceTeBbIM uHTEpPericom 1K

Haxxumaem ©Ha kHomky JloGaBMTBH, BBHIOMpacM THI HOBOTO ajanTepa,
HaxxumaeM OK, 1 y Hac ecTh enie ouH uHtepdeiic. B kauectse npumepa Ha puc.
12 uzo6paxen 1K, numeromuii Tpu ceTEBBIX KapThI.
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[o etho ]

Wms aganTepa: |eth0 '

Mac-agpec: |01:24:12:07:82:13 i

Ip-appec: ’97| : ‘Oil : '70 = |07|

Macka: |0 [|0 ‘}0 }‘0 ‘

Mony4eHo kanpos: 0
NMony4eHo nakeTtos: 0
OTnpaeneHo kagpos: 0
OTnpaeneHo naketos: 0

[ ° .uoﬁaalqu ‘ Q Ynanute ‘ ‘ @ CbpocHTb CTAaTUCTUKY )
w

\/7 NMpuMeHnTb } } <;,‘5OK ‘ ‘ %OTMeHa )

Puc. 12. B atom IIK ycranosiiens! agantepsl ethO-eth3

IIpumeuanue

Kaxnpiii cereBoit uaTepdeiic (ceTeBoil aganTep) UMEET CBOM COOCTBEHHBIN
mac-aapec. B nporpamme Netemul B ctpoke "Mac-aapec" MOXXHO 3a/1aTh HOBBIM
ajgpec, HO MO YMOJIYAHWIO, TMPU CO3JaHUU HUHTEepdelica, eMy aBTOMAaTHUUYECKH
MIPUCBANBAETCS 3TOT YHUKAIbHBIN HOMED.

3ananue 2. [locrpourts cers u3 ABYX IIK u cBuTYa, M3y4yuTh TA0/MIY
KOMMYTANH

B npuBenenHol B 3ajanun 1 cxeme 3aMeHUTE Xab Ha CBUTY U MOCMOTPUTE Y
Hero Tabymiyy kommyTaruu (puc. 13).

2| x|
QD eto | etht 9 eth2 |

WMA aganTepa: |eﬂ-.z

Mac-agpec: IDl:GS:SE:CS:AS:Bl

Ipanpec: IEI : II:I : IEI : II:I

Macka: IEI IEI IEI IEI

MNony4eHo kaapos: O
MNony4eHo naketos: 0
OTnpasneHo kaapos: 0
OTtnpasneHo naxketos: 0

I_ MNany-aTe HEL_FFIIZII;IKI-"I B TOMaTIHECHKH

) dofizenTe | @ YaanuTs | (2} CEpocTE CTATMCTHKY |

JI‘IpMMEHMTbl ‘DK | x CTmeHa |

Puc. 13. Cxema ceTu 1o TOMOJIOTUM 3B€34a TOCTPOEHA
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Ha pucynke:
e KpAacCHbBIM MHIUKATOP O3HAYAET, YTO YCTPOUCTBO HE MOAKIIOUECHO;
e JKENTHIN - YCTPOMCTBO MOAKIOUYEHO, HO HE HACTPOEHO;
e 3CJIEHBIN - 3HAK TOTO, YTO YCTPOKCTBO MOJAKIFOYEHO, HACTPOESHO U T'OTOBO K
pabore.

3ananue 3. U3yuaem ceThb U3 ABYX MOJCeTel 1 MApUIPYyTU3aTOPA

[TocTpoiite HOByrO ceTh (puc. 14). Pa3oObeMm Hamry cerb Ha 2 TOJCETH.
HomyctuM, y Hac ectb myn aapecoB cetu kinacca C. PazoObem ero Ha 2 4acTu:
192.168.1.0-192.168.1.127 (cmeBa) m 192.168.1.128-192.168.1.255 (cmpaBa) c
Mackoit 255.255.255.128.

7l

b

3

-

o1

[N Tabmuua kommryTawmm ﬂﬁl
T Mac-agpec | Mopr | Tun 3anuck | Bpemna »nsHu | B
1|01:03:09:BD:7B: 1F LANZ OrHamyeckan 93
T 2 01:4B:6F:3F:89: 24 LANT OuHamu4eckan 106 B
Mac-appec: IDl:46:C4:DB:E2:BBI MNopT: Im
T | ﬂoﬁaBMTbI @ Ynamts | ) 3akpbiTh

Puc.14. BapuaHnT cetu U3 IByX MOJICETEN, COEAUHEHHBIX MapIIPyTU3aTOPOM

IIpumeuanue

OOparutre BHMUMaHUE HA TO, YTO YHUCJIO MOPTOB Yy KOMMYyTaTopa MOXKHO
3a/1aBaTh. Y HaC Ha PUCYHKE KOMMYTATOP IIECTUIIOPTOBBIN.

Hacrtpoiika koMIbH0TEpPOB

st nactpoiiku |P-anpeca untepdeiica 11K u3 MeHI0 mpaBoil KHOMKK MBIIIH
oTKpeiBaeM okHO UHTepdelichl u s jeBoi (mepBoii), mojacetu BbuicTaBisieMm |P-
anpeca ot 192.168.1.1 no 192.168.1.5 u macky nojceru 255.255.255.128. 3atem nis
npaBoil (Bropoi) mozacetu BbicTaBiusieM |P-agpeca ot  192.168.1.129 no
192.168.1.133 u macky noaceru 255.255.255.128. [locne HaxaTus Ha kHONKy "OK"
i "llpumeHuTs", Mbl MOXKEeM HaAOJIIOAaTh, KAaK MHIUKATOP MOMEHSIT I[BET C JKEJITOrO
Ha 3€JICHBIA M OT HAIIEro YCTPOMCTBA, KOTOPOMY Ceiluac Iajiu aJipec, Mooexan Kaap
Arp-npoTtokosia. 9TO HYXHO JJii TOrO, YTOObI BBIABUTH, HET JM B HAIlled CETH
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noBTOpeHus aapecoB. B mose "Onucanue" HeoOX0AUMO UM KaXKIOMYy KOMITBIOTEPY.
OHO B panbHeileM OyJeT BCIUIBIBATH B MOJCKA3Ke IMPU HABEACHUM MBIIIM Ha
YCTPOMCTBO, @ TaKXe MPU OTKPHITUU >KypHaJla JJisi YCTPOMCTBa 3arojoBOK Oyner
coJiepKaThb UMEHHO 3TO ONHCAHHE.

Hacrpoiika mapmpyruzaropa

[Toxa mociath cOOOIICHNS U3 OAHON TaKOM MOACETH B APYTYIO MBI HE MOXKEM.

BxirounTe MapipyTrsaiuio B CBOMCTBaX MapIIpyTH3aTOpa:

[N Csoiictea

KonuecTso nopTos: e

[v BrnouMTE MADWPYTHSALID

J}HDL1MEHL1Tb aDK | X Otvena

Heobxoaumo nate [P agpeca kaxaoMy uHTepdeicy mapiipyTuzaropa, a Ha
KOHEYHBIX y3J1aX YCTAHOBUTH LIJIIO3bI 110 YMOJTYAHUIO.

B moacern neBee MapmipyTh3atopa y BCeX Y3JIOB JOJDKEH OBITh IILTIO3
192.168.1.126, mpasee - 192.168.1.254 (puc. 15 u puc. 16).

Lnvos no yMomYaH D : I 192] . I 1568 . I 1 . I 126

[T BrmouuTs MapLWPYTHZELAD

-;,-"I'IpHMEHHTb aDK. | x OTMEHE |

Puc. 15. HacTtpoiika nuiro3a mo ymon4anuro, a Takxe [P u macku st neBoit

JIOKAJILHOM MOJACETH

LLnKo3 no yMom4aH D I 182 I 168 I 1 I 254

[T BrroumnTs MapwpyTHIaLWAD

-_-F,-'-l_ll:lHMEHHTb aDK. | x OTMEHE |

Puc. 16. Hactpoiika nuito3a 1o ymoa4yanuio, a tTakxe [P u macku nns LAN4
(17151 TIPaBOM MOJICETH )

[Inmro3e1 MBI 3alai U TeNeph y HAC TMOJHOCTBIO pabouas ceth. JlaBaiiTe
PacCMOTPUM CBOMCTBA €€ 0OBEKTOB.
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CBoiicTBa KOMMYTATOpPA

OTtkpoem ero Tabmuiry kommyTtanuu (puc. 17). Celiuac oHa aGCOIIOTHO ITyCTas,
T.K. HE OBLJIO HU OJHOM Tepenaun JaHHBIX. Ho mpu 3TOM y Hac ecTb BO3MOXKHOCTH
I00aBUTh CTATUYECKYIO 3alHCh, JUISI ATOTO HEOOXOAMMO 3allOJIHUTh BCE TIOJIS

I R T R N S R

I I |
x
I 1 l 1 l |} I 1 I |} I . | e 1 1 1 1 1 ‘ﬂ-JI’_
(I 2]
Q w1 | Q tanz| 9 s 0Lm4|0ws|0um|0um|0wa|
— " Wwazaammepa: [LANS oy |
Mac-agpee: |0L:F123F% 74 F p a
= °
Ipaspec: {2 e |1 N a
— {. o 1 8
Macxs: foss s s | fus - InWie 3 > 'a
L
T Nonysno xagpos: 2 & oform |
Nonyseno naxeTos: 0 »
__ Ownpasnedo kagpos: 102 ﬂ
- Ormpasnerio naxetos: 100 L, -
o
— l_ (onySaTh NICTPSIRE! ATTONATHI==D a
T I@Cﬁoocmbmxml
4 JW»I o | X Otnesa I
L L) L T T T T T T T LS

COOTBETCTBYIOIIMMHM JJAaHHBIMU U HAXXaTh KHONKY "Jl00aBUTH".

Puc. 17. Tabnuipl KOMMyTaIud KOMMYyTaTOpa

IIpumMep noaydeHHOU ceTH

CBoiicTBa MapIpyTH3aTopa

B KOHTEKCTHOM MEHI0O M3y4UM IYHKTHI: TaOiuia mapupyTusanuu, Arp-
tabnuua, [Iporpammel. Arp-tadauua mnycra (o TOW e MPUYMHE, YTO W TalJuIa
KOMMYTAllUH), HO B HEE TAaK)K€ MOXHO J100aBUTh CTaTHUYECKUE 3amucu. B Tadiaune
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MappyTH3aMUM BUIUM 2 3anmucH (puc. 18). DTH 3amucu COOTBETCTBYIOT HAIIUM
MOJICETSIM, O YeM TOBOPST Haamucu B crondie Mcrounuk. B xadecTBe mcTtouHnka
MOXeT ObITh MpoTokos RIP, ycTaHOBUTH KOTOPBIM MOXXHO C TMOMOIIBIO MYyHKTa
IIporpammbl. B cronGer; HImio3 3aHocuTCS aapec CISAYIOMEro MapIIpyTH3aTopa
(mnm azgpec nUIIO3a, €CJIM JPyroro Mapuipytusaropa Het). B cronbue MHTepdeiic
ajJipec mopTa, ¢ KOTOPOro OyJeM OTIpaBiATh JaHHbIE. B 3Ty Tabmuily Toke MOXKHO
3aHECTH CTaTUYECKUE 3amuch, a B cTojOne WMCeTOYHMK TIOSBUTCS HAAMNKCH

CraTnueckasl.
Mac-agpec: |00:00:00:00:00:00 Mopr: [LAN1 |
% ) ﬂoEaBM‘rbI o Yoanuts | ) 3aKpeiTs

Puc. 18. Tabnuua mapuipyTu3alnuy MapuipyTusaropa
TecrupoBanue cetu (OTnpaBKa NaKeTOB)
JlaBaiiTe mpoBEpHUM, HACKOJBKO MPAaBWIBHO (YHKIMOHUpPYET ceTh. g Toro,

4YTOOBI OTNPABUTH NAaKEThl, BHIOEPUTE Ha MaHENIW WHCTPYMEHTOB 3HAUOK

[Ipu HaBeneHUM MBIIKM Ha padouyyr0 00JaCTh BBl YBUAUTE OPAHKEBBIM KPYKOK, ITO
3HAYUT, YTO HAJO YKa3aTh OT KAKOro KOMIbIOTEpA AaHHbIE OyAyT OTHpaBiIeHbI. MBI
MOIIIEM JIaHHBIC OT KOMITBIOTEPa, OTMEUYEHHOTO Ha PUCYHKE CTpeKo# (puc. 19).

2%
Afpes Haz-ausHn I Maxa I Winoz | Vrrepdeic I MaTpiea | CToun I
$]192.168,1.0 255,255.255.128 192,168,1.126 192.168.1,126 0 MNogkmouena
21192.168,1,128 255,255.255.128 192,168,1.254 192.168.1.254 0 MNogxmodera
ALPEC Hasn@eeHe: [D y ID ) [:- A [-J
- b .
wnos: P o e .
WwTepdefic: |192,168,1.126 {LAN3) |
MeTpunca: |IJ B
I O Acbasmme I o Yaamms I Q 3aums |

Puc. 19. Ilokazan 11K, onpapnsitoniuii JaHHbIE
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Haxumaem Ha kHomky Jlamee. Temepr BaM Haxo BBIOpaTh MOJydaTess

(puc. 20).
l | |
s . ﬁ
—% _ _‘?‘J.XJ—
i,
_? 0| [ e B
3 el -

Ty | =
__\.('=<~ | = 8
'ﬂ Qnaree | Qomea |
: : ] i ]

Puc. 20. ITokazan I1K, nonyyaronuii 1aHHbIE
Jlanee HaxkuMaeM KHONMKY OTnpaBka U HabrogaeM OEryIue 1Mo CeTH KaJphbl

(puc.21).
b DAHHbIE h
a0 £l
1

< e

Puc. 21. Ilo cetn uayT Kagpsbl JaHHBIX
VY Ka)JI0ro yCcTporWcTBa B KOHTEKCTHOM MEHIO ecTh IyHKT "llokaszaTte KypHan',
MOKHO OTKpPBITh 3TOT XYpHaJl U YBUIETh BCIO HEOOXOIMMYI0 HMH(OpPMAIHIO O
MakeTe, NpuIleAIeM (UM OTIPABICHHOM), U €ro coAep:kumoe — puc. 22. Ha atom
pucyHKe KypHai OTKpbIT 1 [IK-nonydaresns makeros.
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Puc. 22. Kypnan yctpoiicTBa moKa3blBaeT, Kakyro HHHOPMAITUIO COAECPKATH
KaJIpbl JAHHBIX

3ananue 4. BoINOJHUTHL 0TYET 0 MPOAeJIAHHOMH padoTe
OT4eT 10KEH CoaepkKaTh:

1) Ha3Banue npakTUYECKOR PabOTHI.

2) Llenb paboTHI.

3) Pe3ynbTarhl TECTHPOBAHUS CXEM.

4) CKpHHIIOTHI CXeM C 0003HAYCHUAMHU.

5) CkpuHIIOT TaOIMIIBI MAPIIPYTU3AIUU B KAXKIOH cCXeMe.
6) OTBETUTH HA KOHTPOJIBHBIC BOIPOCHI.

7) CdopmynupoBaTh BEIBOJ IT0 paboTe.

KoHTpoJibHbIE BONPOCHI:

1) Hasnauenue nporpammbl NetEmul.
2) UYro takoe IP-anpec?

3) Uro Takoe macka nojceTu?

4) Kak paboTaeT KOHIICHTPATOp?

5) Kak paboraet koMMyTaTop?
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IIpakTuuyeckas padora NeS

Ha3zBanue mnpaxkruueckod  padorbl:  Ajpecamusa.  Cratudeckas U
JUHAMHUYECKasi MapIIpyTU3aIus

Heanb padoTbl: 03HAKOMUTHCS C PabOTOM MapUIPYTU3ATOPOB U C MEXAHU3MOM
IMHAMHYECKON MapmpyTu3anuu 1o mnpotokony RIP, wayuuthecs dopmupoBath
CTaTUYECKUE MapIIPYThl U MPOIMHUCHIBATH UX B TAOJHUIIBI MapIIPYTHU3AIMU CETEBBIX
YCTPOMCTB U HACTPauBaTh KOMITBIOTEPHI U CEPBEPHI JJII aBTOMATU3AIUU MOJyYEHUS
KOMITBIOTEPAMH CETEBBIX HACTPOEK.

KOMIIETEHINH:

OK 01. Beibupars crioco0bl perieHust 3a1a4 npopecCuoHaIbHON IeATeIbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 02. OcymecTBisiTh MOWCK, aHaIW3 W HHTEpIpETalnio uHOOpMaIu,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPOo(PeCCHOHaATBLHON AESTEILHOCTH.

OK 04. PaGoTaTh B KOJUIEKTUBE U KOMaH/E, 3 (HEKTUBHO B3aUMOCHCTBOBATH C
KOJUIEraMHU, PYKOBOJCTBOM, KJIUEHTaAMHU.

OK 09. Hcnonb3oBath MHPOPMAIMOHHBIE TEXHOJOTUU B MPOGECCHOHAIBHOM
NEeSATETBHOCTH.

[IK 1.1. BeImoyiHATh NMPOEKTUPOBAHUE KAOETBbHON CTPYKTYPhl KOMIBIOTEPHOM
CETH.

[IK 1.2.0cyiecTBassTh BBIOOp TEXHOJOTUHM, UHCTPYMEHTAIBHBIX CPEICTB U
CPEICTB BBIYHCIUTEILHON TEXHUKUA TMPU OPraHU3alldd Mpolecca pa3padOTKu U
HcclieIoBaHus 00bEKTOB MPOPECCUOHATIBHOM JIESITENHHOCTH.

[IK 2.1.AnMUHUCTPUPOBATh JIOKAJIBHBIE BBIYHCIWUTEIBHBIE CETH U NPUHUMATH
MEpBI 110 YCTPAHEHHUIO BO3MOXKHBIX COOEB.

yMeHMUS:

— OCYIIECTBISATh HACTPOWKY MEpPEIaun JaHHBIX B KOMIIBIOTEPHBIX CETSX;

3HAHMA:

— TIPUHIIUIBI TOCTPOEHUS CUCTEM Tiepeaadn nHpopmaiuu;

— 0COOEHHOCTH MPOTOKOJIOB KAHAJILHOT'O YPOBHS;

— CETEBbIE MPOTOKOJIBI;

— aJipecaldio B KOMIbIOTEPHBIX CETAX.

Xoxa padoThi:

3aganme 1: ITocTpOMTH JIOKAJBHYIO C€Th, MCIIOJIbL3Ysl TONMOJIOTUIO «/{epeBo»

1. Cozpaiite cxemy B OMyIATOpe KOMIbIOTepHbIX ceTed NetEmul,
MPEJCTABICHHYIO Ha puc. 1.

2. 3anailiTe IMEHa BCEM YCTPOMCTBAM C MOMOIIBIO 3aMETOK.
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3. Tlpucsoiite kaxxmomy kommbtorepy IP-aapec (ITK1 - 192.168.0.1).
4. CoenuHHTE yCTPOMCTBA, UCIOJIb3Ysl TOMOJIOTHIO «JlepeBoy.
5. IlpoBepbTe pabOTOCIIOCOOHOCTH CETH.
6. CoxpaHHTE BBHIITOJHCHHYIO padoTy.
5] C/Program Files («B6)/NetEmul/3agams/3 - Tononorws gepesonet (i iE) |
®aiin Mpasxa Bwg Otuext Cepsuc  Cxpunrer  Momougy

EIYC-YEREFEE
K] ;

ch
[Konmyﬂrop- IVL oa
) r ~ :

G

(Tj e =

i

¢

Puc.1 Tononorus «/lepeBo»

3aganue 2: [IocTpOUTH JIOKAJIBHYIO CE€Th, HCIIOJIb3YyH TOMOJIOTUIO «3Be31a»

1. Cozpaiite cxeMy B OMYJISTOpe KOMIbIOTepHBIX cereil NetEmul,
MPEJICTABICHHYIO HA pHUC. 2.

2. JloGaBbTe Ha pabouyr0 00JaCTh 5 KOMITBIOTEPOB U 1 KOMMYTATOP.
YBenuubTe KOJIMYECTBO MOPTOB KOMMYyTaTOpa 0 5.
[Tpucsoiite kaxaomy komnbiotepy IP-agpec (ITK1 - 192.168.0.1).
CoenuHute yCTpOUCTBA, UCTIOJIB3YS TOMOJIOTHIO «3BE3Ha».

o 0o bk w

[IpoBepbTe pabOTOCIIOCOOHOCTH CETH.
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r )
i) C/Program Files (x86)/NetEmul/3aganvs/2 - Tononorus seesaa., |‘=’_‘@_|$

Daiin  Mpaeka Bug O6uert  Cepswc  Cxpunter  TMomouls

QRoI33820 ©
3 i,

»

i
3

‘ m »

H o '  00:02:3 l'J

Puc.2 Tomonorus «3Be3ma»

3amanue 3: IlocTpouTh JIOKAJIBHYI0 CeThb, KOTOpasi pa3jejieHa HA TPH
BHPTYAJbHBIX NOACETH

1. Cozpmaiite cxemy B OMyIATOpe KOMIbIOTEpHbIX ceTel  NetEmul,
MPEJICTABICHHYIO HA pHUC. 3.

2. JloGaBbTe Ha pabouyro 00JacTh 6 KOMIIBIOTEPOB, 3 KOMMyTatopa u 1
MapuIpyTH3aTop.
3aiaiiTe UMEHA MOJICETAM C OMOILbIO TEKCTOBBIX 3aMETOK.
Opranusyite 3 MoJiceT, Kaxaas u3 KOTOPBIX COAEPKUT MO 2 KOMIBIOTEPA.
CoenuHuTe yCTpOMCTBA.
Hacrpoiite MapuipyTu3atop Ha paboTy C NOJCETIMHU.
[IpoBepbTe pabOTOCIIOCOOHOCTH CETH.

© N OO w

CoxpaHHTe BBIITOJHEHHYIO padoTy.
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Puc.3 CMmermansas TOmoorus

3ananme 4: [locTpouTh JOKAJIBHYIO C€Th HA OCHOBE MAPIIPYTH3ATOPOB
1. Co3maiite cxeMy B OSMyJlsTOpe KOMIbIOTEpHBIX cereid  NetEmul,

MPEJICTABICHHYIO HA pHUC. 4.

=
@
P

. \ J

Puc.4 PazBerBiieHHASA TOIOJIOTHSA

2. lo6aBpTe Ha pabouyio 005acTb 6 KOMIBIOTEPOB, 2 KOMMYyTaTopa U 2
MapIIpyTU3aTopa.
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3. 3amaiiTe IMEHA MOICETSAM C TIOMOIIIBIO TEKCTOBBIX 3aMETOK.
4. CoequHUTE YCTPOICTBA.

5. HacTpoiiTe MapmpyTu3aTopsl Ha paboTy C MOJACETIMHU.

6. [IpoBeprTe pabOTOCTIOCOOHOCTH CETH.

7. CoxpaHHTe BBIIOIHEHHYIO padoTy.

3amanue 5. /luHaMu4ecKasi MAPIIPYTH3ALMS

1. Ucrionb3yst COOTBETCTBYIOIIME HMHCTPYMEHThl Ha NAHENIH 3MYJATOpaA,
MOCTPOUTH CETh B COOTBETCTBUHU C PUC.D.

2. Cetp 10.0.1.0/26 pa36uth Ha 8 mojceTel ¢ Macko /29 kaxkmas.

| [@=—@f £l
4 ‘ ..\ill/ \J;.._ ’
'snnl / . | \ jl\ SHI)
. it = ska ' =
B<elo | 57 @)

LT [ [ 4
a8 (@ [ | | | | |@] |9

Puc. 5 Monens cetu st uzydeHus: padbotsl mpotokosao RIP u DHCP

3. Pacnipenenuth nosydeHHbIE paHee aapeca ceted mexay cersmu SR1— SR5
u SH11-SH13. JloGaBuTh BO3JIe Kax 0¥ ceTH HaAMuch ¢ ee IP-anpecom.

4. Hactpouth uHTepdeichl MapmipyTH3aTOpOB, 3aaaB Kaxkaomy I[P-ampec u
MacKy MOJCETH B COOTBETCTBUH C BHIOPAHHBIM PacHpeICICHUEM.

Hacrtpoiika AMHAMHYeCKON MapIIPYyTHU3alMU 110 NPOTOKO.Jay RIP:

1. Ha xaxxaqom mapuipytuszaTope 100aBUTh U 3aIyCTUTh porpammy RIP.

2. [lynkt xoHTekcTtHOTO MeHIO «[Iporpammern». Koomka «Jlo6aButh». He
3a0yAbTEe MOCTABUTH (iIar JJisi aKTUBALIUU TPOTPAMMBI.

3. BximtounTh MapmipyTH3aldio Ha MapuipyTu3aTope.

4. OTKpBITh KypHAJl OJHOro H3 MapupyTtusaropos. [Ipocienuts 3a
nepemenieHrueM mnakeron mporokosua RIP o cern.

5. [ToodepeHO OTKPHITH TAOIUIBI MAPUIPYTU3ALMH KaXkI0I0 MApIIPyTU3aTOpa
1 yOeIuThCs, 9YTO TaOJIUIIA 3aTOJTHUIIACK.

Hacrpoiika aBTOMATH4YECKOI0 IOJYYEHHSI CETEeBBbIX HACTPOEK 110
nporoxkoay DHCP:

1. Ha mapuipytuzaTopax, kotopsie oTBevatot 3a cetu SH11-SH13 no6aButh
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2. wu 3amyctuth nporpammy DHCP-cepBep. He 3a0ynbre nmoctaButh duar asis
aKTUBALIMK MPOrPaAMMBI.

3. B mnacrpoiikax kaxxgoro DHCP-cepBepa yka3ate unTepdeiic, «cMOTpSIIui»
B CTOpoHYy cetd SH, Tum azapecoB — JHWHAMHYECKHE, JAUaNa3oH aJpecoB,
BBIJIESIEMBIX I TUHAMUYECKOW aJipecalnn, MacKy noacetu u [P-agpec nuio3a.

4. Ha xaxJ1o0M KOMIBIOTEPE 1I00aBUTH U 3amycTuTh nporpammy DHCP-knueHT.

5. He 3a0yapTe moctaBUTh uiar AJisi aKTUBALIMU ITPOTPAMMBI.

6. B mactpoiikax kaxxgoro DHCP-kimnenrta ykaxute natepdeiic, KOTOpbIi

/. JOJXEH aBTOMAaTHYECKH MOJIy4aTh CETEBbIE HACTPOUKH.

8. OTKpBITh OHAOT HACTPOWKH HWHTEP(HEHCOB KaKIOTO KOMIBIOTEpA H
yoenutbes, uTo cTouT ¢uiar «lloydath HACTPOMKKA aBTOMATUUYECKI.

9. JlokmaTecs, MOKa Bce KOMIBIOTEPHI HE MOTyYaT CETEBbIE HACTPONKH.

10. IlpoBeputh paboTocnocobHOCTh mocTpoeHHor wmoxaenu JIBC, mnepenan
naketsl (TCP, 5 KB) Mmexay KoMnbloTepamMu B pa3HbIX MOJACETSX.

[locne  BbImosHEHUs ~ pabOThl  MPOAEMOHCTPUPOBATH  IMPENO/IABATEIIO
PaboTOCIOCOOHOCTH MTOCTPOCHHOM MOJIEIIH.

[IpoekT coxpaHuUTh JUIsl OTUETA.

3aganue 6. BbINOJHUTB O0TYET O MPOAEJIAHHON padoTe
OTueT NOKEH COJIePKATh:

1) Ha3BaHue mpakTHYECKON pabOTHI.

2) Llenb paboTHI.

3) Pe3ynbTaThl TECTUPOBAHHS CXEM.

4) CKpUHIIOTHI CXeM ¢ 0003HAUCHUSIMH.

5) CKpUHIIOT TaOJHUIIBI MAPIIPYTU3AIUH B KXKIOH CXEMe.
6) OTBETUTH Ha KOHTPOJIBHBIE BOIPOCHI.

7) ChopMyupoBaTh BBIBOJI 11O paboTe.

KoHTpoJIbHBIE BONIPOCHI:

1) Yro takoe MAC-aapec?

2) Uro Takoe mMacka mojceTu?

3) Kak paboTaeT mapiipytuzatop?

4) YeMm oTIMYAETCS HACTPOIKA MapIIPYTU3AaTOPa OT HACTPOMKH KOMMYyTaTopa?
5) IIpotokona RIP.

6) IIporoxoa DHCP.
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IpakTnueckasi padora Ne6

Haspanue npaxkruueckoil padornl: liccienoBaHne NpoTOKOJIOB KaHAIBHOTO
ypoBHs [P-ceteil B cuMynsiTope KOMIIBIOTEPHOM CETH

Heap padorbl: O3HAKOMHUTBCS C MEXaHU3MOM paboTbl mpoTokoia ARP.
Hayuutscst hopMupoBaTh U OTHPABIATH MOJB30BATEIBCKUE MaKeThl. O3HAKOMUTHCSA
C JKypHaJoM pabOTbl CETEBOrO yCTpoilcTBa B aMmyisaTtope. HayuuThcs mpoBOIUTH
ceTeBylo aTaky Bujga ARP-cnyuHr.

KOMIICTEHIIUH:

OK 01. Bri6bupatp criocoOsl perieHus 3aaa4d npodeccCuoHanbHOM 1eATeTbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymecTBisiTh MOWCK, aHAaIW3 W HHTEPIPETANU0 HHGOpMAaIHH,
HEOOXOAMMOM JJIs1 BBIOJTHEHUS 33124 PO ECCUOHATBHON AESITENbHOCTH.

OK 04. PaGoTaTp B KOJUIEKTUBE U KOMaHJE, 3 PEKTUBHO B3aUMOJIEHCTBOBATD C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaAMU.

OK 09. Hcnonb3oBaTh MHMOPMALMOHHBIE TEXHOJOTUU B MPOPECCUOHATBHOU
NEATEIBHOCTH.

IIK 1.1. BeImoiHATh NPOEKTUPOBAHUE KAOEIBHOM CTPYKTYpPbl KOMIBIOTEPHOM
CETH.

[IK 1.2.0cymiecTBiasiTh BBIOOp TEXHOJIOTMHM, WHCTPYMEHTAJIbHBIX CPEACTB M
CPEICTB BBIYHMCIUTEIBHON TEXHUKM MpPU OpraHU3aluy Mpouecca pa3padoTKu U
UCCIIeI0BaHUS 00BEKTOB PO(HECCHOHATILHOM JIeSITEIbHOCTH

YMEHHUs:

— OCYUIECTBJISITh HACTPOMKY NEpeaaun JaHHBIX B KOMIIBIOTEPHBIX CETSIX;

3HAHMA (AKTyaTu3aIms):

— TIPUHIIUIBI aHAJIM3a CETEBOro Tpaduka;

— CETEBbIE MPOTOKOJIBI;

— TIPUHLIUIBI aHAJIM3a CETEBOro Tpaduka,

Teopernueckunii MaTepual

[Tporokon ARP ARP (Address Resolution Protocol — mpoTokon onpeneneHus
azpeca) — MPOTOKOJ B KOMIIBIOTEPHBIX CETAX, MPEIHA3ZHAYEHHBIN ISl ONpeieNIeHus
MAC anapeca cereBoro ycrpoiictBa mo wusBectHomy IP-ampecy. HauOGombiiee
pactipoctpanenne ARP  momyuun Onaromaps moBcemecTHOcTH —cered P,
noctpoeHHbIX nmoBepx Ethernet, mockonabky B mojaBistonieM OOJBIIMHCTBE CITy4acB
npu TakoM couetaHuu wucnonsdyercs ARP. B cemelictBe mnportokonoB I[Pv6
nporokosia ARP He cymectByeT, ero ¢pyHkiuu Bo3znoxensl Ha ICMPv6. Onucanue
npotokoyia OblI0 omyOsukoBaHo B HosiO0pe 1982 r. B RFC 826. ARP Obun
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CIIPOEKTUPOBAH JJis ciaydas nepeaaun [P-naketoB uepe3 cerment Ethernet. [Tpu aTom
OO MIPUHIINII, TpeIoKeHHbIN 7151 ARP, OblT HMCTIONB30BaH U IS CETE Ipyrux
tunoB. CymiecTByloT cienyrone Ttunbl cooOuieHuit ARP: 3ampoc ARP (ARP-
request) u orBeT ARP (ARP-reply). Cucrema-oTnpaBuTeNlb MpU MOMOIIM 3arpoca
ARP 3anpammuBaer gusznueckuil aapec cucrembl-nonydarens. OTBeT (Ppu3nuecKuii
aapec ysma-mosydarenisi) mnpuxoauT B Bume oTBeta ARP. Tlpuamun pabGoTs
IPOTOKOJIA: y3el (X0cT A), KOTOPOMY HYKHO BBITIOJIHUTH oToOpaxeHue [P-anpeca Ha
MAC-anpec,
KaHAJIbHOTO YpPOBHs, yKa3biBasi B HeM u3BecTHbIM [Paapec (xoct B), u pacceuiaer

dopmupyer ARP-3ampoc, BKIaabplBaeT €ro B KaAp MPOTOKOJIA
3ampoc mupokoBemareabHo (B moie MAC-agpec HazHaueHus 3arojioBka Ethernet
ykasbiBaetcs mupokoBeniatenbubli MAC-anpec FF:FF:FF:FF:FF:FF). Bce y3mbi
JOKAJIbHOU ceTH nosy4aror ARP-3anpoc u cpaBHHBarOT ykazaHHbli TaM [P-anpec ¢
coOcTBeHHBIM. B ciyuae ux coBmagenus ysen (xoct B) popmupyer ARP-otsert, B
KOTOpPOM yKa3bIBaeT cBoul IP-agpec m cBou 12 mOKaIBbHBIA aapec M OTHPABISAET €ro
y’K€ HalpaBlIeHHO, Tak kak B ARP 3ampoce otmpaButens (XocT A) yka3bIBaeT CBOU
JIOKAJIBHBIN aJIpec.

IIpu nomyuenuun ARP-orBeTa xoct A 3anuceiBaer B k3 ARP 3anuce ¢
cootBercTBHEM [P-anpeca xocta B m MAC-ampeca xocra B, moiyuyeHHoro wu3
ARPotBeTta. Bpemst xpaHeHusl TakoW 3amucu orpaHudeHo. 1lo ucredenun BpeMeHH
XPaHEHUs XOCT A MOCBUIAET NOBTOPHBIN 3aIIPOC, TENEPD yKE AAPECHO, HA N3BECTHBIN
MAC-aapec xocta B. B ciydae, ecnmu OTBET He TMOIy4YeH, CHOBA MOCHLIACTCS
IMpOKOBeIaTenbHbIi 3anpoc. Ctpykrypa kaapa ARP ¢ yderom 3aronoBka Ethernet
nokasaHa Ha puc 1:

1 [ 273l a]s e

7 s o lw]un]un

13 | 14

15 | 16

Destination MAC

Source MAC

ETH TYPE

HTYPE

I N I

FTYPE HLEN | FLEN| OF CODE

Sender HAC

Sender IP

I N

Target MAC

Target IP

Puc.1. Kagp npotokona ARP

CereBas ataka ARP-criybunr (ARP-spoofing) ocHoBaHa Ha HCMOJIB30BAHHUH

camonpou3BojibHOoro ARP. UtoObl mnepexBaTuTh CETEBbIE MAKEThl, KOTOPHIC
aTakyembIil XocT (A) otmpasisier Ha xocT B, atakytonuit xoct (C) popmupyer ARP-
OTBET, B KOTOPOM CTaBUT B cooTBercTBUE [P-anpecy xocta B cBoit MAC-ampec.
Jlanee »TOT makeT ortnpasisieTcs Ha XxocT A. B ToMm ciydae, ecium Xxoct A
nojaepkuBaeT camornpousBosibHbId ARP, o momudummpyer cooctBeHnyro ARP-

TaOJMITy W TIOMENIaeT TyJa 3amuch, rae BMecto Hactosmero MAC-anpeca xocra B
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croutr MAC-anpec arakyromiero xocta C. Tenepp nakersl, OTIPABIsEMbIE XOCTOM A
Ha xocT B, OynyT nepenasarbes xocty C.
CxeMa aTaku 1oka3aHa Ha puc. 2

Xoct A Xocr B

vac. B MAC,
., o e S, ' e—_a —/ 1P,
P

Mo »e

Amuine
L “ .

o Wi
= MAL,
P
Xoor C

Puc.2 Cxema ceteBoii ataku ARP-criydunr

Xoxa pa0oThI:
1. Pazouts cetrs 10.0.2.32/27 Ha nBe MOACETH C MACKOH /28 Ka)kmas.

T
*‘1»3
) )

“l[llK 2| [uK 3)- Hﬁ

@l (@] (@] |9

Puc. 3 Cetp nns n3zyuenus nporokona ARP

&)

2. Hcnonp3ys COOTBETCTBYIOIIME HMHCTPYMEHThl Ha TMaHEIW -HMYJIATOpa,
MIOCTPOUTh CE€Th B COOTBETCTBMM C puc. 3. B cBoiicTBax MapuipyTusaropa
HEO00XOJIMMO YKa3aThb KOJIMUYECTBO UHTEP(EHCOB, paBHOE 2.

3. Hactpouts unTepdeicbl KOMIbIOTEPOB U MapLIPYTU3aTOPOB, 3a7aB KaXIAOMY
IP-anpec u mMacky nojceTtu (cieBa — mepBasi MOACETh B 3aJJaHHON CETH, CIIpaBa —
BTOpas mojacerb). Jlo6aBUTH BO3JE KaXXIOro KOMIbIOTEpa M HHTepdeiica poyTepa
Haanucu ¢ ux [P-agpecom n Mackoii noaceTu.

4. Hactpouth Ha KomnberoTepax Mapupytsl "mo ymonuanuto"(IP cetu = 0.0.0.0;
macka noacetu = 0.0.0.0). MoxHo Bocnosib3oBaThes «Tabmuield MapipyTu3aum)
7100 BBI3BATh CBOWCTBA KOMIBIOTEpPA IBOMHBIM IIETYKOM, YKa3aTh LUIIO3 IO
YMOJTYaHUIO U BKIIOYUTH MapIIpyTU3AIHIO.

5. BKiIIoYnTh MapLIpyTU3aldi0 Ha MapIpyTU3aTope.

6. IlpoBeputrh paborocnocoObHOCTh mocTtpoeHHor Moaenu JIBC, mnepenas
naketsl (TCP, 5 KB) oT koMmnbioTepa B JIeBOM MOJCETH 10 KOMIBIOTEPA B MPaBOM
MIOJICETH.
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7. 3a1aTh KaXXJIOMy KOMIIBIOTEPY UMS-ONMCAHUE, BOCIOJIB30BABIINCH ITYHKTOM
KOHTEKCTHOT'O MEHIO «3aJaTh OIMIHUCAHHE.

Onpenenenne MAC-aapeca ¢ nomoiibio ARP-3ampoca

1. 3amycTuTh M1 KOMOBIOTEPOB | W 2 KypHadbl MAaKETOB (IIYHKT MEHIO
«ITokazatb *KypHam»).

2. Ounctuth ARP-Tabnuny kommnerorepa 1.

3. Beigenutes komnbioTep 1 M ¢ nomombio MHCTpyMeHTa «KoHCTpyKTOp
naketoB» c@opmupoBath mnaker ARP-zampoca ans onpenenenus MAC-amgpeca
KOMIIbIOTEpA 2.

[TomuuTe, yto ARP-3ampoc pacceutaercs mmpokoBematenbHo (MACanpec
nosydarens B 3aroyioBke Ethernet — FF:FF:FF:FF:FF:FF), a MAC-agpec nuckomoro
y3ia B 3arosnioBke ARP npupaBauBaercs k Hynesomy 00:00:00:00:00:00. MAC-anpec
KoMIibloTepa 1 yka3an B okHe «HTepdeichy 1t kommnbiotepa 1. 16

4. 3anyctute ARP-3ampoc, npocienuTs 3a HUM U 3a CTEHEPUPOBAHHBIM IS
Hero ARP-0oTBETOM 10 cXe€Me CceTH U KypHajaaM KOMIIBIOTEPOB | u 2.

5. OtkpbiTh ARP-Tabmuy kommeroTepa 1 u yoeauTbes, 4To 3anuch J00aBHIIaCh
B Ta0JIHITY.

6. CoxpaHUTh CKpPUHILIOT 3KpaHa (C OTKPBITBIMH XypHajiamMu) A otyeta. 3.3.3.
Peanuzanus araku ARP-ciygunr

1. 3amycTuTh 18 KOMOBIOTEPOB | W 2 >KypHaibl MAaKETOB (IIYHKT MEHIO
«IToka3zatp xypHamy). [Ipu HEOOXOIMMOCTH OUYUCTUTH UX.

2. Ouunctuth ARP-Tabnuy kommnerorepa 1.

3. Belmenute koMIpOTEp 2 M C mHoMoulpl0 HHCTpymeHTa «KoHCTpykTOp
nakeToB» copmupoBath nakeT ARP-oTBera, B KOTOpOM OYIyT yKa3aHbI

* MAC ornpasutenss — MAC komnberoTepa 2;

* [P ornipaButenss — IP unTepdeiica poyrepa B 1€BOM MOJACETH;

* MAC mnonywarens — MAC xomnetorepa 1; ¢ [P nomyuarenss — IP
KoMmIbtoTepa 1.

4. 3anyctutb ARP-oTBeT, mpocineauTh 3a HUM. MOXKET BO3HHKHYTh OKHO O
nyonupoBanuu [P-aqpecoB B CETH — 3TO MPOMCXOIUT B TOM Ciydae, €CJIM U3-3a
JeMCTBUI KOMMYyTaTOpa MakeT-aTaky noiydaet u poyrep. OKHO OBICTPO 3aKPbITh.

5. Cpazy xe 3anycTtuth nepenauy nakeros (UDP, 5 KB) ot kommnbiotepa 1 Ha
KoMmbioTep 3. YOeauThes, YTO MaKeThl BHaUajIe MPUXOIAT Ha KOMIBIOTEP 2 U JIHILb
noToM (€ciM Ha KOMIbIOTEpE 2 BKIIOYEHA MaplIpyTU3als) OTIPaBJISIOTCS Ha
KOMIIBIOTED 3 (Yepe3 MapipyTU3aTop).
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6. CoxpaHUTh CKPUHIIOT 3KpaHa (C OTKPBITBIMU >KypHaJlaMd) JUIsl OTYETa.
ITocne BBIIIOJIHEHUS paboThI IPOJEMOHCTPUPOBATH MIPENO0/1aBaTeIto
paboTOCIIOCOOHOCTH MMOCTPOCHHON MOJIEIH.

[IpoeKkT coxpaHUTh JJisl OTUETA.

BbInotHUTHL OTYET O MPOoAeJIaHHOI padoTe

OT4eT M0JKEH coliepKaTh:

1) Ha3BaHue npakTHIECKOW pabOTHI.

2) llenb paboOTEHL.

3) PasOwuenwue 3amaHHOM ceTr /27 Ha ABE MOACETH /28.

4) Pe3yibTaThl TECTUPOBAHUS CXEM.

5) CkpUHIIOTHI CXeM ¢ 0003HAYCHHUSMH.

6) CKpHHIIOTHI C pe3yJbTaTaMu pa3peIlcHHs aapeca U CETCBOM aTaKH.
7) OTBETHTH Ha KOHTPOJIbHBIC BOITPOCHI.

8) CdopmynupoBath BbIBOJ 110 padoTe.

KoHTposbHBIE BONIPOCHI

1) TIIporokon ARP.

2) ®dopmar nakera ARP.

3) CamomnpownsBosbHbIii ARP.
4) 1P-ampec.

5) MAC-anpec.

6) ARP-cny¢wumr.
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IIpakTnueckas padora Ne7

Ha3zBanme npaktuuyeckoii padorwi: lccienoBaHue 3aTyXaHus B JIMHUAX
nepenay B MporpaMMe MOAECTUPOBaHUS IU(PPOBBIX MUKPOCXEM

Heabr pabGorwi: MccienoBath rapMoHHuHbIE KosieOaHus. IloayduTh HaBBIKK
MOJEJIMPOBAHUS U HKCIIEPUMEHTAIBHOIO UCCIIEIOBAHUS YCTPOMCTB.

KOMIICTEHIIUH:

OK 01. Bsibupatp croco0sl penieHus 3aaa4 npohecCuOHaTbHON e TENbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBiaTh MOUCK, aHANU3 M HMHTEPIpeTanuio HHGPOpMaIuH,
HEOOXOAMMOM Il BBIIOJTHEHUS 3a7a4 NPOo(eCCUOHATIBHON JESTEIbHOCTH.

OK 04. PaGoTaTp B KOJUIEKTUBE U KOMaHJE, 3(P(HEKTUBHO B3aUMOACICTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.

I[IK 1.3. OOecneunBaTh 3amUTy HHGOpPMAIMM B CETU C HCIOJIb30BAHUEM
IPOrPaMMHO-AIIIIAPATHBIX CPEACTB.

YMEHHS:

— OCYILECTBJIATh HEOOXOIUMbIE U3MEPEHUS TaPAMETPOB CUTHAJIOB;

3HAHMA (AKTyaIu3aus):

— XapaKTEPUCTUKH JINHUW CBSI3U IIepeaadn JaHHBIX;

— COBpPEMEHHbBIE METO/IbI IEPEIavu AUCKPETHOM HHPOPMALIUU B CETAX;

Teopernueckuit MaTepuas:

Instruments  (MHCTpyYMEHTHI):  colepkuT  koMmmoHeHTsl  Oscilloscope
(ocummnorpad) Function Generator (dbyHKIMOHAIBHBIM TEeHEpaTop). ODJIEMEHT
"MYHKIIMOHAIBHBIN TeHeparop" TMpeaHa3sHayeH ISl W3MEHEHUs IapaMeTpOB
HamnpsOKEHUS! MHUTaHUs 0e3 OCTAaHOBKM MOJEIHMPOBAHMS U TO3BOJIIET HACTPauBaTh
cienymomue mapamerpel: — @DopMy CcuTHama: CHHYCOHWAa, MW, MEaHIp
(mpsiMoyTOJIBHASE 00JIACTH B BEPXHEHN YacTH MaHeTu CBOMCTB);

— Frequency — wyactoty curnana (I'u, xI['t, MI'm).

— Duty cycle — ckBaxkHOCTh curHaia B %.

— Amplitude — ammuuTy 1y BeipabateiBacMoro HampsbkeHus (MkB ... kB).

— Offset — cmemieHne curHajla MO OCH OPAWHAT OTHOCHTEIBHO Hayaia
KoopauHat (HyJs1). BHemHuid Bua OJ0Ka U OKHO HAaCTPOMKH MapaMeTpoB MOKAa3aHbI
Ha pucyHke 1:
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) o e—g

e

‘_/‘WiMI'

Frequency [1 SN
Duty eycle [sn0 BH =
o Amplitude  [10 ENEEE
. — Offset 0 B

— Common

) @

)+

9 B

Puc. 1 a) Buemnuii Bun 6;10ka, 6) OKHO HACTPONKH MTapaMeTpoB

Xoa padoThI:

3aganume 1. MHcciaegoBarh MOCJA€A0BATEIBHOCTh CHHYCOMAAJIbHBIX

HMITYJIbCOB

1. CoOpatb cxemy Ha pUCYHKE 2.

2. Ot reneparopa Ha pe3ucTuBHYI0 Harpy3ky (Ra=1kOm) mogath
rapMOHUYECKHI CUTHAJ C MapaMeTpamMu CBoero Bapuanta. Ha reneparope
4acTOTYy HcclienyemMoro curaia yctanoBuTh F=N kI, aMmmiuTyay curnana
YCTaHOBUTH paBHOM N BOJBT, r1e¢ N — HOMEp Balllero BApUaHTA.

[m| S
Fel A
(=) o (=)
|

Puc. 2. Cxema uccrnenoBaHus MEPUOINIECKUX CUTHAIIOB

3. Ilonmyunth Ha dKpaHe ocIUIoOrpada CHrHal, MOMECTHTh €ro B OTYET U
HU3MEPUTH AMILIUTYIY H 9acTOTY.
[Toay4yuTh CHEKTp HCCIACAYeMOro curHaga. s 3TOro HMCHOb3ys MEHIO
Analysis\Fourier, monyunts Ha pabouyeMm ctoje mnporpammel EWB  cmektp
MCCIIeIyeMOro curHaa. J[jst 3Toro B AUANOTOBOM MaHEIH YCTaHOBKH IMapaMeTpPOB

dypbe-ananuza (puc. 3) YCTaHOBUTH YacTOTy OCHOBHOW TapMOHHKH

o1



(Fundamentalfrequency) paBuoit N kI 1. Yucno ucciaeayemsix rapmonuk 10....20,
muHennblii (Linear) macmTab mo BepTUKanbHOM ocu (ob6macte Result, mose
Verticalscale).
4. CoxpaHWUTh AMIUIUTYAHBIA CIIEKTP UCCIEAYEMOTO CUTHAIIA.

VYkazare Macmitadel o ocsaMm. OnpenenuTh 4acTOTy MEpPBOM TapMOHUKH U
aMIUIUTYly UCCIEAYEMOTO CUTHAIA.

x
— Analyzis
Output node I vl

Accept
Fundamental frequency 1 |kHz Iﬂ

Mumber of harmorics Im— Cancel |

—Advanced
[~ Set advanced parameters

[ umber of paints per harmariz |1

Sampling frequency I‘I a IkHz E!
Set ransient optionz |
— Results
Wertical scale ILinear 'I

[~ Display phase
[~ Dutput az line graph

Puc. 3. OxHo BeIOOpa mapameTpoB ajist Dypbe-aHaan3a curHaiza

3aganue 2. MHcciaenoBaThb 1O0CI€I0BATEIBHOCTh IMOJO0KHTEIbLHBIX
NPSIMOYT0JIbHBIX UMITYJILCOB

1. [ToMeHsITh cXeMy UCCIIe0BaHus, IPUBEICHHYIO Ha pUC.2.

2. Ha BBIXOJIe TeHEpaTOpa yCTAaHOBUTH CUTHAJ B BUJIE TTOCIICIOBATCIHHOCTH
MPSIMOYTOJIBHBIX UMITYJIBCOB C MapaMmeTpaMu (cMm.puc.4):

2.1. YacToTa ciemoBaHus MMIYJIBCOB B MOcCIieoBaTeIbHOCTH paBHa F = N
Kl 1.

2.2. AmmnTyna curdana paBHa N BOJIBT.

2.3.11apameTtp cmemenue (Offset = N-BousbT).

2.4. JImUTeNbHOCTh TPSIMOYTOJIBLHOIO HMMITYJIbCa B T€HEPATOpE YCTAHOBHUTh
paBaoit (T/(1+N))100% ot nmutenpHOCTH TIeproa T.

(YcranoButs Dutycycle = T/(T/(1+N)).

3. [MomyunuTts Ha KkpaHe ocmiorpada CUrHaJ, MOMECTUTh ero B otyeT. [1o
OCIIMJUIOTPaMME HU3MEPUTh aMIUIMTYly, 4YacTOTy, CKBa)XHOCTb U TOCTOSHHYIO
COCTABJIAIONIYIO CUTHAJA.
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4.  HccnenoBaTh  CHEKTp  IOCJIENOBATENBHOCTh  MOJOXKHUTEJBHBIX
MPSAMOYTOJIBHBIX UMITYJIbCOB.

4.1. Tlomy4yuThb CHEKTp HCCIEIYyEMOIO CHUTHajla. 3aJaHUE BBIINOJIHACTCS
aHanoru4Ho 3aaanuio Nel. [Tomectuts n300paxkxeHue CeKTpa B OTYET.

4.2. Tlo crekTpy ONpeAeNuTh YacTOTy IEPBOM T'apMOHMKH, PACCTOSHUE
MEXYy CIEKTPAJIbHBIMU JHMHUSMU W HOMEpP TapMOHMKH, aMIUIUTYJa KOTOpPOH
oOpalaeTcsi B HOJIb U CPAaBHUTH €€ CO CKBAKHOCTBIO.

B =

| ] | A
Frequency [iHz B
Duty eyl >
anpltude v =
ftset  [1 [

= Comman +
] ] ]

Puc. 4. OxkHo BrIOOpa mapaMeTpOB UCCIEAYEMOrO CUTHAA

3aganue 3. UcciaenoBarh 3aBHCHMOCTH CIEKTPA MOCJI€I0BATeIbHOCTH
MOJI0KUTEJIbHBIX MPSMOYTOJbHBIX MMIYJIbCOB OT YACTOTHI U AJUTEJIHLHOCTH
NPAMOYT0JIbHBIX UMITYJILCOB

1. Cobpath cxemy uccieI0BaHus, MPUBEICHHYIO Ha pHC.2.

Ha BpIxome reHepaTopa yCTaHOBUTH CHTHAJ B BHUJE IMOCJIEIOBATEIHLHOCTH
MPSAMOYTOJIBHBIX HMMIYJIBCOB C IMapaMeTpaMd aHAJOTHYHBIMHA TPEABIIYIIEMY
3aJIJaHUIO.

2. YBEeIWYUTh 4acTOTY CUTHAJA B JIBa pasa.

2.1. Tlomyuuts Ha »dKpaHe ocuworpada CHTHaJI, TOMECTUTh €ro
M300paXeHre B OTUET W M3MEPUTh aMIUIUTYyAy U dactoTy. [lo ocummiorpamme
U3MEpPUTh aMIUIUTYy, YacTOTy, CKBaXXHOCTb W TIOCTOSIHHYIO COCTABJISIFOIIYIO
CUTHAaJA.

2.2. [IpoBectn KOMITBIOTEPHOE MOJEINPOBAHUE CIIEKTpa
MIOCIIEI0BATEIHHOCTD TOJIOKUTEIBHBIX MPSIMOYTOIBHBIX UMITYJIBCOB.

1. TIoay4yuTh CIEKTP UCCIETYEMOTO CUTHAMA.

2. Ilo criekTpy OnpeeuTh YaCTOTy MEPBON TapPMOHUKH, PACCTOSTHUE MEKTY
CHEKTPAIbHBIMH JTUHUSMU ¥ HOMEDP TAPMOHUKH, aMIUIUTY]a KOTOPO# oOpaiaercs
B HOJIb I CPABHUTH €€ CO CKBAXHOCTBIO.

3. Chenath BBIBOJ O BIMSHHHM YacTOTHI Ha TapaMeTphbl CleKTpa (JacToTa
NEPBOM TapMOHHUKH, PACCTOSIHUE MEXAY CICKTPAIbHBIMU JIMHUSMH, HOMEP
TapMOHUKH, aMIUIUTY1a KOTOPOM 0OpaIaeTcsi B HOJIb).
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4. YMEHBIIUTH AJIUTCIbHOCTh HMMIIYJBCOB B JABa pai3a II0 CPaBHCHHUIO C

3aJIaHUEM 2.
[ToBTOpUTH BBHIMOJIHEHNUE MYHKTOB 2.1 1 2.2 HACTOSIIETO 3aIaHMUS.

3aganne 4. MHcciaenoBanue mOCIeI0BATEILHOCTH IOJIOKUTEIbHbBIX
TPEYroJbHbIX CAMMETPHYHBIX HMILYJILCOB

Meronvka BBIIOJHEHUS 33JaHUM aHAJIOIMYHA 3aJaHUI0 2, TOJIBKO CHUTHAI
YCTAHOBUTH TPEYTOJIbHBIM ¢ amMIummTyod N BoibT, yactoror paBHa F = N kl'n
cmenienue (Offset = N-BonbT) U KOdPOUIMEHT 3alOJHEHUS CHTHAla -
Dutycycle =50.

Cxema MccneioBaHus IPUBEICHA Ha PUC.D.

IToMecTUTh BpEMEHHYIO AUATPAMMY B OTYET, U3MEPUTH AMIUIUTYY, YaCTOTY
1 K03 (OUIMEHT 3aN0THEHUS.

[lonyuynTh CHEKTp MCCIEAYEMOTO CHUTHAJA. 3aJaHUE  BBINOJIHIETCS
aHAJOTMYHO 3a1aHuro Nel.

ITomectute cnektp B otdeT. [lo cmexTpy ompenenuTs 4acToTy NEpBOU
TFapMOHUKH, PACCTOSHHUE MEXAY CIEKTPAJIbHBIMU JIMHUSMH U HOMEpP TapMOHHMKH,
aMIUIUTYyJa KOTOpOM oOpamiaercsi B HOJIb. AMIUIMTYAHBIM CIEKTp, JUIsl CUTHAJA,
3aJIaHHOTO Ha T'€HepaTope, MPUBEIEH Ha puc. 6.

2 ]
| | £|| Expand Ground (&
Time base Trigger
Frequency [1 B [kHz [ [.oomsedy B | B EE | @&
Duty cycle % * position Lewel
it v H Ml 54 [AB| | Ao | 6 En
Offset Channel A Channel B
= Common e [ 1 wioiv H [ 5 wibiv E
0} IOl * ¥ position M ¥ position M
Alo|EE & Ac|o|HE &

Puc. 5 Cxema uccnenoBaHus U MOJyYEHHBIN CUTHAI

Iagnitnde [V)
n
=R
o o
E: = =
1

"
n
(=]
=

1K Gk K

o

a

Frecuency (He)

Puc. 6. AMIUIMTYTHBIN CIIEKTP
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3ananme 5. MHccienoBaHue mnoC/IeI0BaTeILHOCTH TMOJIOKUTEIbHBIX
TPEYroJibHbIX (MHJI000Pa3HbIX) UMITYJIbCOB

Meronvka BBITIOJIHEHUS 33JaHUI aHAJIOTMYHA 3aJaHui0 4, TOJIBKO CUTHAI
YCTAaHOBUTH TPEYTOJbHBIM C aMIUIATYI0M N BOJIBT, 4acToToM paBHa F = N kl'n
cmenienue (Offset = N-BonbT) U KOIPGUIMEHT 3alOJHEHUS CHTHAla -
Dutycycle = 99).

CxeMa wuccienoBaHus TpUBEJIEHA HA PHUC. D, a AMIUTUTYJHBIA CIEKTp

Ha puc./
1 -
—. 800m ~
Z,
2 600m -
=
S 400m
&
g 200m ‘
: R - — |
] 3K 6K SK
Freauency (Hz)
Puc.7. AMIUIUTYHBIN CIIEKTP CUTHAJIA
3aganue 6. HcciaenoBaHme  aMILUIMTYAHO-IOCJIEA0BATEIbHOCTH

MOJIOKUTEJIbHBIX TPEYT0JIbHbBIX CAMMETPUYHBIX HMITYJIHCOB

HccenenoBanue CIEKTPOB AMIUIATYAHO-MOAYJIMPOBAHHBIX CUTHAJIOB

1. TeopeTnuecku uccienoBarb AM cUTHaIOB.

1.1. 3ammcarh aHAIUTHYECKOE BbIpakeHHe AM-curHasia W TOCTPOUTH
BPEMEHHYIO AUarpaMMy NpH riryouHe Mmoayisiuuu M=1.

1.2. Paccuutath 1o ¢opMmyramM U TOCTPOUTH CIEKTP €CJId aMIUIUTyAa
Hecyllero kKojiebanus paBHa 2 BojbTa, Yactora Hecymiero konedbanuar F = 10N
k['1i1. Yactory monayssitiuu BeiOpats F = 2N kI

2. IlpoBecTu KOMIBIOTEpHOE MOenupoBanre AM CUTHAJIOB.

2.1. CoOpatb cxemy (Puc. 8): k pe3ucTuBHOW Harpy3ke MOIAKIIOYUTH
UCTOYHUK AM — curHana.
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AM Source Properties E E3

Label “alus IFauIt IDi&pIa_l,JI

Carrier amplitude [WC: IE I W E'
Carrier frequency [FC; |1 |kHz H

01 Modulation indes [k]: I'I

Madulation frequency [FR]: |2DD | Hz H

J

i ok I OtreHa |

Puc. 8. Cxema uccienoBaHusl aMILUIUTYTHO-MOAYJIMPOBAHHBIX KOJIEOaHU
Y TTaHEJIb CBOMCTB reHeparopa AM-curnanos

2. JIBaxapl TICNKHYTHh IO MepelHed TMaHeldu reHepaTopa, Ha paboueM CTolie
OTKpOETCsl TaHelb ero CBOMCTB (cMm. puc. 8). B Hell yCTaHOBUTBH: aMIUIUTYAY
Hecyiiero kojieOanusi (Hecymierd) — (Carrier Amplitude) paBuoii 2 B (Puc. 8);
gactoty Hecymen (Carrierfrequency) atoro kosiebanus BbIOpath paBHOW F = 10N
k['1i; wacrory monaynsauuu (Modulationfrequency) paBuyto F/5, a koapdunuent AM
(Modulationindex) = 1.

3. @®opMmy curHajia MPOKOHTPOJMPOBATH C TIOMOIINBIO ociuiuiorpada.
[TomecTuts ocmmorpaMmmy AM — curHana ¢ ykazaHueM MaciTaboB MO OCSIM.

4. Wcnone3ys menwo Analysis\Fourier, momy4uuth cnektp AM — curHania
(cmoTpu 3ananue 1.3).

5. B nuanioroBoil maHenud YCTaHOBKU mapameTpoB Dypbe — aHallM3a 4acTOTY
ocHoBHoi rapmoHuku (Fundamental Frequency) ycraHOBUTH paBHOM YacToTe
monynsiiuu - (F/5), uucnmo wuccnemyemblx rapmonuk: 20-40, wmacmTab 1o

BEpPTUKAIIbHOM ocu — inHelHbIN (Linear).

3ananue 7. BLINOJHUTB OTYET O MPOAEJIAHHON padoTe

OTuer NOIKEH COJIepKATh:

1) Ha3Banwue u 1eab padbOTHI.

2) CXeMbl HCCIIeTyeMBIX IICTICH.

3) Bpemennble aumarpaMmbl U rpaduKH, MOCTPOCHHBIC IO pPe3yJbTaTaM
U3MEPEHUM U pacyeToOB C YKa3aHUEM MacIITabOB M €AMHUI] U3MEPEHUS 110 OCSIM.

4)  BbIBOJIBI M COMOCTABJICHUE PE3YILTATOB U3MEPEHUI U PACUCTOB.

5) OrtBeThl Ha KOHTPOJBHBIC BOPOCHI.

6) BsIBOBI O IPOIETIAHHOM padoTe.
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KoHTpoJibHBbIE BONIPOCHI:

1) CHexTpbl ¥ OCHOBHBIE MTAPAMETPHI CIICKTPOB TIEPUOJTUISCKUX CUTHAIOB

2) Kak BBITVIAAUT CIEKTP TAPMOHUYECKOTO CUTHAJIA?

3) Kak cBsi3aHbI TapaMeTphbl TaApMOHUYECKOTO CHUTHAJIA: TICPHUOJI TOBTOPEHHUS,
aMIUTUTY/Ia U HadalibHas (a3a ¢ mapamMeTpaMu rapMOHUKH B CIIEKTpeE?

4) Kak BBITVIAIUT CIICKTP NEPHOANISCKUX MPSIMOYTOJbHBIX UMITYJIHCOB?

5) Kak JIUTENbHOCTh NPSIMOYTOJBHOTO HUMIIYJIbCAa CBS3aHA C I[IUPUHOM
[JIABHOTO  JIEMIECTKAa OTruOaromeld CHeKkTpa MEePUOJAMYECKUX MPSIMOYTOJbHBIX
UMITYJIbCOB?

6) Yro Takoe CKBaKHOCTh?

7) Yem ompenensercs YHCIO TapMOHUK B MpeJesiaX IIMPHHBI TJIABHOTO
JIETIECTKA OTHOAFOIICH CIIEKTpa MEPHUOTUUECKHUX MPSIMOYTOJBHBIX HMITYJTECOB?

8) Uro Takoe MOCTOSTHHAS COCTABJISIOIIAs CUTrHaIa?
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IIpakTHuyeckas padbora Ne§

Ha3Banue mnpaxkTuuyeckoil padorbl: lccienoBanue OeCIpOBOJAHOM JIMHUM
cBsi3u Ha mpumepe Bluetooth

Heanb padoTbl: M3y4YUTh KOHIENIMU OECHPOBOJHBIX CETEBBIX TEXHOJIOTHUH,
MCCJIEIOBATh XapaKTEPUCTUKU OECIPOBOIHON mepcoHanbHOU cetn cranmapta IEEE
802.15.

KOMIIETEeHINH:

OK 01. Beibuparb crioco0bl perieHust 3a1a4 npopecCuoHaIbHON IeATeIbHOCTH,
MIPUMEHUTENBHO K Pa3TUYHBIM KOHTEKCTaM.

OK 02. OcyiecTBisiTh MOWUCK, aHAIW3 W MHTEPIpETAluio HHGOpMaIIH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPOo(PeCcCHOHaTBLHON AeSTEILHOCTH.

OK 04. PaGoTaTh B KOJUIEKTUBE U KOMaHJE, 3 (HEKTUBHO B3aUMOCHCTBOBATH C
KOJIJIEraMu, PYKOBOJICTBOM, KJIMEHTAMHU.

OK 09. Hcnonb3oBath MHPOPMAIMOHHBIE TEXHOJOTUU B MPOGeCcCUOHATHHOM
NEATEIIBHOCTH.

[IK 1.1. BeImoyiHATh NMPOEKTUPOBAHUE KAOETBbHON CTPYKTYPhl KOMIBIOTEPHOM
CETH.

[IK 1.2.0cyiecTBassTh BBIOOp TEXHOJIOTHM, UHCTPYMEHTAIBHBIX CPEICTB H
CPEIICTB BBIYHCIUTEILHON TEXHUKMA MPU OpraHU3alldyd Mpolecca pa3padoTKu U
rcciieIoBaHus 00bEKTOB MPOGECCUOHAIBHOU JIESITENLHOCTH

yMeHMUS:

— OCYIIECTBJIATh HACTPOMKY IMEpe/iaur JaHHBIX B KOMIIBIOTEPHBIX CETSX;

3HAHUSL:

—  OecnpoBOJIHBIC KaHAJbI CBSI3U, CUCTEMbl MOOMIILHOM CBS3H.

Xoa padoThI:

3ananue 1. Coennnenue TesedoHa U KOMIbIOTEPA.

1. CoenuHeHne W CHUHXPOHM3AIUs OCYHICCTBIISIOTCS C  MOMOIIBIO
nporpammel BlueSoleil.

2. BrtopeiM HE0OXOIMMBIM 3JIEMEHTOM sBIsgeTcs Hamuuue Bluetooth-
agantepa. B TemedoHe OH SABISETCS BCTPOCHHBIM, a YCTaHOBKa ajanrepa Ha
KOMITBIOTEP HE BBI3BIBACT MPOOJIEM, T.K. OCYIIECTBIAECTCS C MOMOINBbI0 Mactepa
ycTaHOBKHM HOBoro obopymoanus Windows XP.
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Csowcrea: Bluetooth PAN Network Adapter ‘ E}ﬁ

Ot flonnmememn | Rosieeo

ﬂ Bhustooth PAN Network Adaptes

Tun yespoicrea Ceteowss ninames

Warorceuram: VT Coeporabon

Passewersie  Her avonx
CocTomsie WTpoicTes
HorpadicTe pOsaTaeT HopHaiog

vt HAMRASE4 HENOARLON, & PASITE YCTPOSICTES HAKMMTE
keonwy “IlaarnocTions”, Wobe: SAUCTIATS MACTeD

AT
[ipresermrase SCTPOMCTON s
370 STDNICTBO LCNOMBIYETCR (B moiesn) v ,
[ oK ] [ Ot ]

Puc 1. Hactpoiika agantepa Bluetooth

3. Temepr HeoOXxomumMo packpbeiTh OKHO «Bluetooth-okpykenue» u
BBIOpaTh B BepxHeM MeHIo paszzen Bluetooth, menkuayTs myHKT «/lomomHUTENBHBIE
HACTPOMKW» U B OTKPBIBLIEMCSI OKHE HaxaTb Ha «JlokanbHble cimyxObl». [lanee
HY>KHO yKa3aTh 1 3anoMHUTE COM-TOPT 1St OpraHu3aliiy COSIMHECHHS.

1394 b 1 ¥ povexcs et 0ot [ %
Olcunn wacTpoies | fosrywocre | Nosex. gerpescTe |
Roxamrwm copetes | Knwsoowroummesn | Otopsscowse |
Bndepere copalen LOTI0MS TOT XOMIBITOR S1AT NP AN ATE 224N
Bastooth-ycpoicresm
B o e e REYRAM Waa CRles YO0 MACTECHTD 08 SEI0NaCHICTE, ONist
JNTHKA M OBCiCTES
el e srgox.  Besonaceoe contieeres | COM ¢
0 Wnos It Mo ofasaresed
TN Jenyc. Mo ofasaremmno
aporsagses MM 2. Dbaseremeo
P ane 2o OSaserermio
leptilas Padvon Jarme. . Démsarenso
Topeaave sarscedt MMM 3o Ha cdasatemand
Daatup Netwoding Jawe . Ulasarens)
focTyn v cetwn Jawe Odassrencen
locomnoearemendi oopr Blasto..  2onye . OGmaatenso coMe
« J J L]
Cocinres _] DoSoesere COM«»;-(»LI 1
ox I Orvera l I Crpaora l

Puc. 2 [Tanens HacTpoiiku Bluetooth

4. B wmento Bluetooth tenedona akTuBUpyeM OJHOMMEHHYIO (YHKIIHIO.
Amnmapar Haiizer Bce Bluetooth-ycTpoiicTBa, Haxopsmuecs B pajuyce ero
neiictBus. Ham ocTtaercst TONbKO BBIOpAaTh MM HAILIETO KOMIIBIOTEPA U HaXaTb
Next. Ilocne - Ha 3kpaHe BO3HUKHET TpeOoBaHue BBecTH koj; BBoguM 0000.
[Tepexonum Kk »3KpaHy kommbroTepa W Takke YykassiBaem 0000. Bosce He
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00s13aTE€JIbHO MCIOJIb30BaTh MMEHHO ATy KOMOMHAIMIO - TJIaBHOE, YTOOBI MapoJib

M0 00€ CTOPOHBI MOAKITIOYCHUS OBLT OJTMHAKOB.
["ﬁ'h'&wmﬁ'w" Solell - Maln Window a3
r ot |

| 77 0O ORL00%1F:C9 Device saarch stopped. PAN 1P 192.1680.3 |

Puc. 3 OxHo aunanora, B KOTOpoM 0ToOpaxkaroTcs TeiaehOHbI ¢ aKTUBHBIM
Bluetooth

5. Ilocnme oxkoHYaHUS CUHXPOHM3allMKM B TMPOBOJHUKE CTAaHOBUTCS
BO3MOKHBIM JIOCTYI K COJIEp)KMMOMY TaMATU ycTpoicTBa. JlaHHas ¢yHKIUS
OYCHb YJO0OHA HJi1 YCTAHOBKM HOBBIX MPOTpaMM U KOMUPOBAHUS BaKHOU

uHdopmaIuu.
| Remote Shared Folder (Device Name: Uttralarin) |~ | 01/Ed
File Edt View Go
¢ = @ O [ @ @
; £ ! Stop  Refresh ; =7
Address h L]
[ Name | size | Type | Date Modified
I;eronmue darine Folder
LI AYRHOANNCH Folder
Jdoro Folder
Kb Folder
COC0rmanm Folder
) Temt Folder
LaMyanika Folder
|_)rpa¢»a<a Folder
COULTRAMARIN Falder
(i) ddfdFcfdfdf txt 66 Texcromwsi accymest  06.03,2007 0:03
Ready 10 object(s)

Puc. 4 Conepxumoe tenedona oToOpakeHO Ha KOMITBIOTEPE

[Toy4yeHHbIC B pe3ynbTaTe MPOBEACHUS JBYX ONBITOB JJAHHBIC MPEJCTABUTD
B Ta0mumax 1 u 2.
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Ta6nuna 1 - [lepenaua nanueix mo Bluetooth (¢ kommnberoTepa Ha TenedoH)

Tun ¢aitna = Pasmep ¢aitna K6 = Bpems nepenaun,c = Cxopoctb nepenaun Kout/c

Ta6nuna 2 - [lepenaya nanubeix mo Bluetooth (¢ kommneroTepa Ha TenedoH)

Tun ¢aiina Pasmep ¢aiina K6 Bpewms nepenaun,c |Cxopocts nepeaaun Kout/c

3ananme 2. CoeqnHeHnne I1ByX KOMIILIOTEPOB
1. Ecnu HYXHO COEIUHUTH JBa KOMIIBIOTEpA MEXKIY COO0OH C MOMOUIBIO
texHosorun Bluetooth, HyxHO wucnonb3oBath Bluetooth-agantep. Ilocne
o0beuHEHUsI JBYX KOMIBIOTEpOB Ipu nomMomu Bluetooth Ha skpane mosiBUTCS
JMAJIOTOBOE OKHO, U300paKEHHOE Ha PUCYHKE 3.

3 it oS i e Al
Ch (R Yo Potesty Tgote s b by
Qoer < =% Jsern Drdon 2

'ct'uin.- - ~

W Bt Naess
01 St?, N
T e
o TG
T M Foli

' p | ’lcl

Al el ) dp(e

Puc. 5. O6benunenne KOMIbIOTEPOB ¢ nomoIbio Bluetooth.

2. OneparmonHas cucreMa BUAMT coenuHeHue Bluetooth, kak gocraTouno
OBICTPBIN TIOCJIEIOBATENIbHBIM MOPT (OH MPUMEPHO B MATH pa3 ObICTpee, yeM
o0bryabl COM unu [rDA), u, npu sxenanuu, qaxe MOKHO OPTaHU30BaTh CETEBOE
noaximoueHne Windows uepe3 Hero. Jlanee ciienyeT HACTPOUTH MOAKIIOUCHHE
Bluetooth B manke «CeTeBbie OIKIIOUEHHUE)
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Qr=n - © - (B | Promx

Aapec: @ Cereasie noaxmouen v | [£3 Neperon
NIBC vav BHICOKOCKOPOCTHOA MHTEpHET

MIOARMONEHIE NO NOKANLHON
: e
! CeTeBot Kabams He NOAKMONS

Bluetooth
Moavmo<eHo, OEUEA0CTYIHO

l-« 3 Bluetooth PAN Netwook 2daphes

Macrep

I[J'IH 9TOI'0O HY’KHO BI)I6paTI> JOCTYIIHBIC 3TOMY IMOAKIOYCHHUIO KOMIIOHCHTLI.
& . -ty e - »@:L?

¥ %= Nporoxon Unrepnera (TCPAP)

isammu..][ Yaamme | [ Cecpcres |

-Orsicaese
Mo3BOARET AEHHOMY KOMIDIOTEPY NONYYATE ROCTYN K
pecupcam B ceTu Microsolt.

(V] [lp noax noverss BEBECTH SHAYCK B 061ACTH YBBL0MNEHIE!

[V] Ypeaomaame npu OrparrIsrHOM HBs OTCYTCTEROWLEM
PIOAK FROMEHMA

Lok J[ Ovens |

Puc. 7. Hactpoiika Bluetooth
3anmucath B TAOJMIy JaHHBIC, MMOJIyYCHHBIC B PE3YJIbTATC BBITIOJIHCHUS
YEeTBhIPEX OMBITOB IO Tiepenaye (hanaoB pasHOro pa3mepa u popmara.
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Ta6nuna 3 - [lepenaua nanueix mo Bluetooth (¢ kommbroTEpa Ha KOMITBIOTED)

Ne PvasMep ®opmar Bpewms CxkopocTh niepeauu, Cpenusiss CKOpOCTh
ombiTa | (aitra, Mb nepeaayu, ¢ Koéur/c nepenaun, Kout/c

1. 1.

2.

3.

2. 1.

2.

3.

3. 1

2.

3.

4, 1.

2.

3.

3aganue 3. BbINOJHUTH O0TYET O MPOAEJIAHHON padoTe

OT4er A0/DKEH OBITh BBIMOHEH B JokyMeHnTe MS Word u conepxatb:

1) Ha3Banwue u 1eab padbOTHI.

2) CKpUHIIOTHI HACTPOMKH.

3) Tabmuubl pe3ynbTaTOB BBHIMOJIHEHHS YETBIPEX OIBITOB IO IEepeaade
Gbaiinos.

4)  OtBeTHl Ha KOHTPOJIbHBIE BOIIPOCHI.

5) BsIBOABI O MPOJICITAHHOM padoTe.

KonTpoabHbIE BONPOCHI:
1) B 4eMm 3aKIH09ar0TCs KOHIEIIUN O€CIIPOBOHBIX CETEBBIX TEXHOIOTHIt?
2) IlpuBenute KiIaccUpUKaINIO OCCIPOBOIHBIX CETCH.

3) KakoBbl XapakTepUCTHKH OECHpPOBOJHON IMEPCOHATBLHOW CETH CTaHIapTa
IEEE 802.15.
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IIpakTuuyeckas padbora Ne9

Ha3panmne npakrudeckoii padorsl: Opranusanus 0eCpoBOJHOTO JOCTyIa K
JIOKAJIbHOW BBIYMCIIUTEIBHON CETH

Heap padorbl: HayunuThCs pabOTaTh C CETEBBIMU MPOTOKOJIAMM, HACTPAUBATh
0€CIpPOBOHYIO CETh.

KOMIICTEHIIUH:

OK 01. Bsibupatp croco0sl penieHus 3aaa4 npohecCuOHaTbHON e TENbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBiaTh MOUCK, aHANU3 M HMHTEPIpeTanuio HHGPOpMaIuH,
HEOOXOAMMOM JJIs1 BBIIIOJIHEHUS 3a4a4 IPO(ECCUOHATBHON AESITENbHOCTH.

OK 04. PaGoTaTp B KOJUIEKTUBE U KOMaHJE, 3(P(HEKTUBHO B3aUMOACICTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.

OK 09. Hcnonb3oBaTh MHMOPMALMOHHBIE TEXHOJOTUU B MPOPECCUOHATBHOU
NEATEIBHOCTH.

IIK 1.1. BeImosHATE NPOEKTUPOBAHUE KAOEIBHOM CTPYKTYpbl KOMIBIOTEPHOM
CETH.

[IK 1.2.0cymiecTBiasiTh BBIOOp TEXHOJIOTMHM, WHCTPYMEHTAIBHBIX CPEACTB M
CPEICTB BBIYHMCIUTEIBHON TEXHUKUA MPU OpraHU3aluy Mpouecca pa3padoTKu U
UCCIIEJOBaHUSI 0OBEKTOB MPO(HECCUOHAIBHOM 1EATEIbHOCTH.

IIK 3.1. VYcranaBiauBaTh, HAacTpauBaTh, SKCIULyaTUPOBaTh U OOCIYXUBaTh
TEXHUYECKUE U MPOrPaMMHO-AIIIapaTHbIE CPEACTBA KOMIIBIOTEPHBIX CETEH.

YMEHHUsI:

— OCYUIECTBJISITh HACTPOMKY NEpeaun JaHHBIX B KOMIIBIOTEPHBIX CETSIX;

3HAHMA:

— XapaKTEepUCTUKH JIMHUW CBSI3U NEepeAadyn JaHHBIX;

— COBpPEMEHHbBIE METO/IbI NIEpeIauu TUCKPETHOU HH(OPMALIUU B CETIX;

— CETeBbIE MPOTOKOJIbI;

6GCHp0BOI[HI)Ie KaHaJIbl CBA3H, CUCTCMbI MOOMJILHON CBSI3H.

Teopernueckuit MaTepua:

Kak wu m00as koMmmbploTepHas ceTb, Wi-FI — sBjisSeTcs HCTOYHUKOM
MOBBIIIEHHOTO PUCKA HECAHKIIMOHUPOBAHHOTO AocTyna. Kpome Toro, mpoOHUKHYThH B
OCCITPOBOJIHYIO CETh 3HAUYUTENBHO TMPOIIE, YeM B OOBIYHYH), — HE HYXHO
MOJKIIIOYATHCS K MPOBOJIaM, JOCTATOYHO OKA3aThCsl B 30HE IMPUEMa CUTHAJA.

becnipoBoiHBIE CETH OTAWMYAIOTCS OT KaOEIbHBIX TOJBKO HA TMEPBBIX JBYX -
¢usnueckom (Phy) u otyactu kanansHOM (MAC) - YPOBHSIX CEMHUYPOBHEBOW MOIEIN
B3aUMOJICHCTBUSL OTKPBITHIX CHCTEM. bojiee BBICOKHME YPOBHM PEaTU3YIOTCS KaK B
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IIPOBOJIHBIX CETAX, a peajbHasi 0€30MaCHOCTh CeTel 00ecneyrnBaeTCss MMEHHO Ha ATHX
ypoBHsX. [loaToMy pasHuiia B 0€30MacHOCTHM T€X U JPYTUX CETEeH CBOJIUTCS K
pasnuiie B 0e3omacHocTu puznyeckoro ¥ MAC-ypoBHei.

Xors cerogHs B 3amure  Wi-Fi-ceTeii  IPHMEHSIOTCS — CJIOXHBIC
AITOPUTMHYECKUE MaTeMaTHYeCKHUe MOJENU ayTeHTUPUKauuu, mudpoBaHus
JAHHBIX W KOHTPOJISI UEJIOCTHOCTHM HX IIepe/adyd, TEM HE MEHEE, BEPOSITHOCTH
JocTyna K uHhopMaIuy MOCTOPOHHUX JIMIL SBJISIETCS BeChMa cylecTBeHHoM. W ecnu
HACTPOMKE CETU HE YJCIUTh JOJDKHOTO BHUMAHUS 3JI0YMBIIICHHUK MOYET:

— 3aIO0JYYHMTh JOCTYN K pecypcaMm M JucKaM mojib3oBareneit Wi-Fi-cetu, a
yepes He€ U K pecypcam LAN;

— noJcHylmuBaTh Tpauk, U3BIEKaTh U3 HETO0 KOHPUIACHIHAIBbHYIO
uH(bOpMaITHIO;

—  HMCKaXaTh NPOXOAANIYIO B ceTU UH(GOPMAIIUIO;

—  BOCIIOJIB30BaTbCS UHTEPHET-TPAPDUKOM;

— arakoBarts 1K nosb3oBarenei u cepBepsl CETU

— BHEAPSATH MMOJJICJIbHBIE TOUKH TOCTYIIA;

— pacchUiaTh CIlaM, W COBEPILIATh JAPYrM€ MNPOTHUBOIPABHBIC JEHCTBUSA OT
VMEHU Balled CETH.

Xoa padoThI:

Jns mpumepa MoHTaxka Wi-Fi cetn mmeeTcsi CTallMOHapHBIM KOMIIBIOTEDP C
MOCTOSIHHBIM TIOAKIIOYeHHuEeM K MHTepHeT, U HOyTOYK, KOTOPBIM MBI XOTENIu Obl
COEIMHUTH B JIOKAJILHYIO CETh, a TaKke 00€CIeUnuTh COBMECTHBIN BbIX0/ B MIHTEpHET.
Ha ceromnsmHuii 1eHp CylIECTBYET HECKOJIBKO PELICHUM 3TOM 3aJadu, OJHAKO HE
BCE U3 HUX MOXXHO Ha3BaTh MPOCTHIMM W JOCTYyNHbIMH. Ha Haml B3risig, cambiM
IIPOCTHIM M JIOCTYIHBIM CITIOCOOOM SIBJISIETCSI UCTONIb30oBaHue AByX Wi-Fi agantepos
(coenunenue Ad-Hoc), pabotaromux mo crangapty 802.11b u obecneunBaronimx
ckopocTb oomeHa 11 Mbit / s, yero BroJsiHe JOCTATOYHO JJISI HOPMAJIbHOU PabOTHI.

JInst maHHBIX SKCIepuMeHTOB uctoik3oBaics USB kontposiep LevelOne WNC
-0101 USB u Bctpoennsiii B HOyTOyk MaxSelect Mission Hammer Wide, Mini - PCI
koHTposuiep Realtek RTL 8180 Wireless LAN.

[Ipexxne Bcero, s MpaBWIbHONW PabOThI HEOOXOAMMO YCTAaHOBUTH JApanBep H
YTWINTY JIJIS HACTPOUKH MapaMeTpOB U MOHUTOPUHIA COEIMHEHMS], U TOJIBKO TOTOM
noaktodath USB Wi-Fi kontposnep LevelOne WNC -0101 USB.

1. [anee mpucTymaem K HacTpoiike cetu. [[ns aToro mmeercs aBa crocoba:
yepe3z yrwiuty IEEE 802.11b WPC Utility(USB) wnm depe3 wucmoib30BaHHE
ctaHgapTHbIX cpeactB Windows XP.
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JIBC vnv BLICOKOCKOPOCTHOM MIMTEpHET

. S » - »
- ' MoaKMOYeHH e NO NOKANBHOH ¢ 1394-coe anmenne
v- ceTtn - ToaxmoueHo, Sawnuweno 6
/ 1 Moaxmouerno, OBweacTym L_i/ 2 CeTepon agantep 1394
bac ==
- - 4 - A
= MOAKMOHERHE N0 NOKSABHOM "~ BecnposoaHoe CeTeEoe
*/ Kcens WD | cosamienne 2
| eTeBoH Kabant He noaKnoM. .. L (@) OTkmovens, Sawmweno fpa
_/”_’— \\
/ 1 Becnposoanoe ceTesce
( y x comanHeHre 3
N () HeT nogrnoveis, 3z
~——

Nwunan cern

CeTesoe NOAKMOHEHHE
'j/ Biuetooth

Puc. 1 [louck 6ecipoBOIHOM CETH
2. OTKpbIBacéM CBOICTBAa CETEBOTO OKPY>KEHHUS, TJe OToOpaxarorcs Bce,
MMEIOIIMECS] Ha HalleM KOMIIBIOTEpPE CETEBbI€ COEIUHEHMS. Tenepb OTKphIBacM
"cBoMcTBa OECIPOBOJIHOE COENUHEHMS 3" ITOr0 COETUHEHUs, TJI€ HAC MHTEPECyeT
BTOpas 3akiagka «becnpoBojHbie ceTu». IMEHHO 31ech OyAyT MPOBOAUTHCA BCE
HACTPOUKHU OECTIPOBOIHOM CETH.

= DECMPOBOOHOE CETEBOE COEAHWHE HHE - CBO... ma

Qfwme | Eecnposoatsie cei | JonoaHuTensHo

n OAKANMEHUE Yepes!

B8 Levellne 11kbps Wireless USE Ada

EDMI‘IDHEHTbL HCNONEZYERMEBIE 3THRM NOAKNHYEHMER

v E KveHT nnA cered Microsoft ||
[wl .[_% Crymia aocTyna k afinat v NpHHTepar ceted Micr

v ,@ MnaHuposw Mk nakeTos (oS

(l % WPA Securit Protocol IEEE 802,121 v1.5.1.65 _ bd

[ YeTaHoBWTE. . ] [ Hoanure ] [ CeoiicTEa

Onucanue

MNasB0AAET 4aHHOMY KOMNEKETERY NOAYYSETE 4OCTYR K
pecypcatd B ceTH Microzaft.

ﬂDH Nogrni4eHHM BRIBECTH 3HAY0K B 0OAaCTH HBE&DMHEHHH

YEe0mMAATE NPH SFPaHHYEHHOM MAM OTEYTETEYOW S
AOK AKMEHHH

[ 0K H OtmeHa ]

Pucynoxk 2. CBolCTBa CETEBOTO MOAKIFOYEHUS

3. Ommus «Ucnonp3zoBate Windows mjis HACTPOWKH CETH» TO3BOJISET
BBIOpATh, KAKUMH WHCTPYMEHTAMHM OyI€T MMPOU3BOIUTHLCS HACTPOUKA.

4. 4. Ha cnenyroomeM 3Tane co3laeM OECHpOBOJHOE COCAUHEHHE IIyTeM
HaKaTHUs KHOTIKH «J100aBUTH» B pasnene «lIpenmountaemeie cetn», rae HEOOXOIUMO
BBECTH HMS CETH, a TaKXE€ YCTAaHOBUTh HEKOTOPHIC CHCIHAIbHBIC TapameTphl,
obOecrieunBaroIIre ONpeIeICHHBI YPOBEHb 0€30MacHOCTH.
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O6wwue | BecnposoaHele cetn [ JononHurensHo |
f bt | !

Henonezoeare Windows 4na HacTpoiku ceTu

HocTynHele cetu:

Yrofbl NOAYYMTE A0NOAHUTEAEHEIE CBEAEHUA 0 GeCnpPOBOAHON
CETU B paguyce AeMCTEMA, B TOM YUCNE KaK NOAKAYMTECA W
OTKMOYUTECA, WEAKHUTE KHOMKY HUHKE.

EecnposogHble CETU

Mpeanoyuraemble CETH:
ABTOMATHYECKIW NOAKNOYSTECA K NEPEON W3 A0CTYNHBIX
CETElN U3 CABAYIOWEro CNMCKa:

b3 byHome [aeTomariiecki] Bseps

[.ﬂ,oﬁaswrb...] [ Yaanure ] Lgsoncraa J

MoapotHee o HacTpolike GecnpoBOgHON
CETU. HononHuTensHo

l aK I[ OtmeHa ]

Puc. 3. Co3ganue 6ecripoBOAHOTO COEAMHEHUS

5. Cpencrea Windows XP 1mo3BoysItOT co371aTh OCCHPOBOJHYIO CE€Th C
MTOMOIIBIO CTEIUATBHOTO MacTepa, JOCTYIHOTO B pasaene «Jloctymubie cetm». Jlis
ATOTO HEOOXOJMMO HakaTh KHOIOYKY «becrnpoBOJHBIE CETH» M B OTKPBIBIIEMCS
MEHEeXKepe OEeCIPOBOIHBIX CeTel HaXaTh KHOMKY «YCTaHOBHTH OECIPOBOIHYIO
ceThb». ['JIaBHBIM OTIMYHMEM 3TOrO0 MacTepa SBIAETCS BO3MOXKHOCTH COXPaHEHUS
HacTpoek OecrnpoBojHoM cetn Ha Flash gucke, 4ro 3ameTHO yrpoImaeT mepeHoc
KOH(HUTypanmyyi CeTH Ha Jpyrue KOMIBIOTEPHI, OJHAKO ISl CUTYyalMH, KOTna
HEOOXOJIMMO COSTUHHUTH JIBA KOMITBIOTEPA, 3Ta OCOOCHHOCTh HE aKTyasIbHa.
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[ BecnpooAHoe CeTEBOe COBAWHEHKE 3

Cevenbie 308044 BbibepyiTe becnposoaHyto ceTb
QBHOBHTL CIHCOK CETH LLLENKHITE DO NYHKTY B NPHBEAEHHON HITKE CroKe, NTOS: NOAXBOUMTELA K
[2 CETH B PAAMYCE ASHCTENA MM NOMYHMTE AONONHHTENGHBIE CEBAEHHA,

) Yeranosns Gecnpoeoanyio
CeTe

POACTBENHBIE 33434

J) Moapobkes o Becnposo ML
et BECnPOBOANRIE CETH B PAANYCE AGHCTBMA He 0GRy XEHDl

P Vemeire nopsiace

il palic” YBeAHTECh, YTO BHIKMOMATEN BECNDOBOAHON CETH BKMOUEH,

Y1066l NpocoTReTE 0! CIMcoK, KHony "0 MCOK
cetH”,

P VisrmmTe acnomerrensrne
NApAETPL!

Puc. 4. [Touck 6ecipoBoIHOM ceTH

6. PaccMoTpum BTOpoM crmoco® HACTPOMKA C TIOMOUIBIO YTHUIUTHI
MOCTaBJIsIeEMO B KoMmruiekTe ¢ KoHTpoimiepoM LevelOne WNC -0101 USB. [ns
TOTO, 4YTOOBI pa3pelIuTh HCIOJIb30BaHUE (UPMEHHON YTWIMTBHI HEOO0XOIUMO
yopatp ranouky «lMcmomp3oBate Windows i HACTPOWKH CETH» B 3aKJIaJIKe
«becnpoBOHEIE CETIY.

e e T I o
H’ becnpoBodHoe ceTesoe coeanHEHHe J - CHO...

) e |

| D6wme | Becrposoarble cetw | NonosHurensHo|

[(JiMcnonszosars Windows ana HacTpoliku cety

JoctynHele cetu:

Yrobbl NOAYYMTE 4ONOAHUTENEHBIE CBEAEHWA 0 GECNPOBOAHOM
CETU B PAAWYCE ASHCTEMA, B TOM YMCAE KaK NOAKAYMTECA W
OTKAOYUTBCA, WEAKHUTE KHOMKY HUKE.

[Becnposoankie ceTu

%= MyHome [BpyyHyto)

BanTe CeaticTea

MogpotHee o HacTpolike GecnpoBogHON
CETU. HopoaturencHo

Lok J[ omena |

Puc. 5. Co3nanue 6ecripoBOAHOTO COeAMHEHUS (BPYUHYIO)

YTunuTa BKIIOYAET HECKOJIBKO OOJBINHI HAOOp OCOOCHHOCTEW, YeM CPeIcTBa
Windows. 3aech umeercs 1mecTh 3akianok. llepBas 3akmagxka «LAN Status»

oToOpaxkaeT Bce, HailIeHHble BOKpYT, OECIPOBOJHBIE CETH, & TaKXe IMOKa3bIBAET
MOIIHOCTh Y KaU4€CTBO CUTHAJIA.
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Link Information | Diagnostic | About [
LAN Status ] Setting | Site Survey |

Access Point SSID | Access Point MAC I

[~ Signal Strength-

- Signal Quality -

Puc. 6 Tlokazanust 6ecripoBOIHOM ceTU

7. Co3matb HOBYIO C€Th MOKHO, OTKPBIB 3aKJIAIKy «Settingy.

\EEE B02.11b WPC Utility(USB)

Link Information ] Diagnostic I About |
LAN Status Seting | SiteSuwvey |
 Computer Name | 1 Profiles-
’HDME-U444D 3F192 { Default lj
~SSID - -~ Metwork Type-
MyHorme | 802,11 Ad Hoc i
 Channel- ~ Country i
Range1~11 [N |US&/ Canada |
Apply l Cancel I

Pucynok 8. Co3nanue 0ecripoBOIHOM CE€TH BO BKJIaAKe «Settingy

JlanHast yTunuTa UMeEeT psii OCOOEHHOCTEH, 37€Ch MOXKHO CO3/aTh 10 MSITH
npoduseil, MO3BOJNAIOIMIMX OBICTPO MEHATh MapameTpbl coenuHeHus. CosmaeM
nepBbId Mpoduiib, IEpBOHAYAIBLHO HYKHO YKa3ath ums cetu (SSID ), Tun cetn

( AD - Hoc ). Ucnonb3yemblii KaHaa CBSI3W M CTPaHy MOXHO OCTaBUTh 0O€3
M3MEHeHMM. J{onmoTHUTEeIbHBIE CBOMCTBA COEMHEHUSI IOCTYIHBI B OKHE «Advancey.
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3/mecy MOJIb30BAaTENhb MOXKET BBIOPATh CKOPOCTh TEpENadyd, PEXUM COXPAHCHUS
SHEPruM (BaXKHO ISl HOYTOYKOB), @ TAKXKE PEKUM ITH(PPOBAHUSI.

8. Ha sToM mepBbIi 3Tan HACTPONUKH HACTOJIHHOTO KOMIIBIOTEpPA 3aBEPILEH U
Tereph He0OX0IMMO HACTPOUTH OECIIPOBOHYIO CETh HA HOYTOYKE.

fvvailable Wireless Netwaork(s)

Config Ta connect ko an available network, click Configure.

cvancd e
Config Refresh |

Status

Bvvailable Prafilels)
Diouble click ko edit selected profile.

o

< MyHome

Add | Remove | Set DeFauIt|

Puc. 9. Hactpoiika 6ecipoBoHOI ceTu

JIaHHBIA ~ TIPOLIECC  TOJIHOCTBKO ~ MJAEHTUYEH  HACTPOMKE  HACTOJIBHOTO
KOMITBIOTEPA, KOTOPYIO MBI PAacCMOTPEIHM BbIe, 3a HCKIOYeHHeM Wi-Fi
KOHTPOJUIEPA U CIIEIUATU3UPOBAHHON MPOrPaMMBI JJIs €T0 HACTPOMKH.

9. VYcraHaBiMBaeM COEIMHEHHE MEXIy IBYMs KommbrorepaMmu. [lnst 3Toro
UCIIONBb3yeTCsl KaKk (UpPMEHHas YTWIMTA, TaK U MEHEIKEP CETEBOr0 COEIWHEHUS
Windows XP. Heo0Xoaumo BBINOJIHUTH NEpe3arpy3ky 0OOUX KOMIIBIOTEPOB, YTO
MIO3BOJIUT YCTAaHOBUTh aBTOMATUYECKOE COEAMHEHHE, O 4YeM OyAET CBHJETENbCTBATD
MKOHKa B CUCTEMHOM 00y1acT paboyero crouia.

Becnposogroe. becnposogroe
COBAUHEHNE - COBAUHEHME -
YETaHOBNEHD 2 HE YCTIHOBAEHD e

Pucynok 10. Hactpolika coenHeHUs MEX 1y ABYMs KOMIIbIOTEpaMu
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B cnywae ecnum coeauHEHHs HE IPOU30LUIO, HY)XHO OTKPBITh YTHIHUTY
HacTtpoiiku Wi-Fi konTpomnepa unu menemxep ceteBoro coenunenuss Windows XP.

S secnporojiHoe ceTesoe coeanHeHHe 3
|

Bbibepvite 6ecnpoBoaHyIo ceTb

Ceresbie 3aau

& OBHoBNTE Crucor caTh LLEAKHNTE MO NYHKTY B NPHBEAEHHON HH%E CrMKKe, STOSb! NOAKMOYHTLER K
BECNPOBOAHON CETH B PSAMYCE ASHCTEHA MM NONYYHTE ACNONHHTENGHEIE CEEASHMA,

\"‘?, YeraHosiTh Secnposoanyo - MyHome Moaxmoueno W
CETH -

=/ |
< HesawMiese4as CoTh KOMIEI0TER-KOMISIOTED | l

PopcTBEHHbIE 381844 - > 3 = = e =
373 CETE HACTPOSHS ANA OTKPEITOrO AoCTYNS. CEaASHMA, NOCEINAEHLIS

GEpEas ATY CETh, MOTYT BaiTh EnaIeel AD nb3oeaTanan, B Aatean
MOMEHT B NOAKIOHEHS! K 3TON CATH. HT050 OTEMONMTECR OT C8TH,
uwencnTe "Parsererm”,

\i) MNoapobies o DeCnNpoBOAHLL
CATRX

f? M3nsHnTE NopARAGK
NP2 ANOYTEHHA ce'reﬁ

P ViameriTs AcO0mHTE N
napareTpe!

Pucynox 11. Bei6op 6ecripoBoHOM ceTu

B ocHOBHOM OKHE MEHeKepa 0TOOpakaeTcs CIIMCOK OOHAPYKEHHBIX CETEH.

10. Teneps mpuctynuM kK HacTpoiike IP coeguHeHHs, HACTPOWKHU MLIK03a U
COBMECTHOTO JIOCTYTIA K (haiijiaMm v IpUHTEpaM.

Jnst  pemieHust 3TOW 3aJadyd  HEOOXOJWMO 3allTM B CBOWCTBA CETEBOTO
OKPYXXEHHUS, YCTAaHOBUTh HEOOXOIUMBIC TIPOTOKOJBI, ITyTEeM HaXaTUS KHOMKH
100aBUTh, a TaKXK€ YCTAHOBUTH HEOOXOJMMBbIE CIYX OBl (ciy:k0a nocTyna K ¢ainam
u nankaMm cereit Microsoft u knment mis cereri Microsoft). Tak ke HeoOXoauMO
npaBuiIbHO CcKOHuUrypupoBath |P-anpec, Takum o00pa3zom, 4TOOBI OH HE OBLI
3aJICCTBOBaH BO BHYTPEHHEH CETH, UYTO BBI3OBET KOH(MDIMKT aApecoB B pe3yibTaTe
KOTOpOTO HE yacTCsl HACTPOUTH 1UTI03. [lanee HykHO HaCTpouTh (GaipBoII.

I1. 3amyckaem MacTep HACTPOMKH CETH WM KOMIIBIOTEPA W OINHCAHUE
(HeoOs13aTeNbHO), a TaKkKe UMsI pabodeil rpymibl.

BoInoiHUTHL 0TYET 0 MpPo/AeIaHHOI padoTe

OT4eT A0/DKEH OBITh BBIMONHEH B JokyMenTe MS Word u conepxats:
1) Ha3Banwue u 1eab padbOTHI.

2) CKpHMHIIOTHI HACTPOUKH.

3) OTBeTHI HA KOHTPOJIbHBIE BOITPOCHL.
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4)  BsIBOIBI O MpOJICTIaHHOM paboTe.

KoHTpoJibHBbIE BONPOCHI:

1)  Yro takoe Wi-Fi ?

2) Yto Takoe poyrep?

3) Kakue ycrpolicTBa NPHUMEHSIOTCS JUISI MOAKIIOYCHHS K OECIpoBOIHOMN
cetu?
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JlaGopaTopHnas padora Nel

Ha3Banue mnpaktudeckoii padorbl: CoCTaBIE€HHE CTPYKTYPHOU CXEMBI
KBaJIM(DUKALIMY JTUHUHA CBS3U

Henp paGorbl: U3yuyUTh OCHOBHBIE BHJIBI KaOeyel, NPUMEHSEMbIX s
MTOCTPOEHUSI JIOKAIbHBIX KOMIBIOTEPHBIX CETEH, IIPOAHAIM3UPOBATH UX CTPOECHHE,
XapaKTEpPUCTHKW, HA3HAYCHHE, [PUMEHEHWE IIpU pealn3alud  Pa3IUYHbIX
CTaHAAPTHBIX TEXHOJIOTHSIX.

KOMIICTEHIIUH:

OK 01. Bribupatb crioco0sl perieHus 3aaa4 npohecCuoHaTbHON IeATEIbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymecTBisTh TOWUCK, aHAIW3 M WHTEPIpETAHio WH(OpMAIUH,
HEOOXOAMMOM JJIs1 BBIOJTHEHUS 33124 PO ECCUOHATBHON AESITENbHOCTH.

OK 04. PaboTaTh B KOJJICKTUBE U KOMaHJE, 3P(GEKTUBHO B3aMMOJICHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaAMU.

OK 09. UcnonszoBaTte MHPOPMAIMOHHBIE TEXHOJIOTUH B MpodeccrnoHaTbHON
NEATEIBHOCTH.

[IK 1.1. BemonHATh NPOEKTUPOBaHUE KAOEIBHOW CTPYKTYpPhl KOMIIBIOTEPHOM
CETH.

[IK 1.2. OcyuiecTBisTh BBIOOP TEXHOJOTWMU, MHCTPYMEHTAIBHBIX CPEACTB U
CPEICTB BBIYHMCIUTEIBHON TEXHUKM MpPU OpraHU3aluy Mpouecca pa3padoTKu U
UCCJIeI0BaHUS 00BEKTOB TPO(PECCHOHATLHOMN IS TEIBHOCTH.

YMEHHUs:

— OCYUIECTBJISATh HEOOXOIUMbIE U3MEPEHHUS TAPAMETPOB CUTHAJIOB,;
3HAHMA:

— THUIBI JUHUM CBS3H;

— XapaKTEepPUCTUKH JINHUU CBS3U MIEPEIAUYU TAHHBIX;

Teopernuecknii MmaTepuaJ:

B kayectBe cpeIcTB KOMMYHHUKallMM HanOoJiee 4acTO HCIOJIb3YIOTCS BUTas
napa, KOakCuajgbHbI KaOelb U ONTOBOJIOKOHHBIE JIMHUU. [Ipu BhIOOpE THMA Kabess
YUHUTBIBAIOT CJIEIYIOIIUE OKA3aTEeIu:

— CTOMMOCTh MOHTaKa U 00CITYy>KUBaHUS;

— CkopocTtb nepeauu uHGOpMaIuy;

— OrpanudeHus Ha BEJIMYMHY pAcCTOAHUA Tmepenayn uHopmaruu (6e3
JOTIOJIHUTENIbHBIX YCUIUTEIEH—TIOBTOPUTENEH (PETUTEPOB));

— be3omacHOCTh nepenavn JaHHbIX.
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I'maBHas HpO6JICMa 3aKII0YacTCd B OJHOBPECMCHHOM 00CCIICUYCHNH JTHX

HOKaSaTCJIeﬁ, HallpyuMCp, HAMBLICIIAA CKOPOCTb IICPCAadr JaHHBIX OI'PaHHYCHA

MAaKCHUMAJIbHO BO3MOXHBIM PACCTOAHUCM IICPCAAYN OAHHBIX, IIpHU KOTOpPOM CIIC

obecrnieunBaeTcsi TpeOyeMblid YPOBEHb 3alllUTHl JaHHBIX. JIerkass HapalmuBaeMOCTh U

IMPpOCTOTAa PACHINPCHHUA KaOCJIbHOH CHCTEMBI BIMSAIOT Ha €€ CTOMMOCTh U

Oe3omacHOCTb nepenaun JaHHbIX. CeTeBble ycTpoiicTBa CeTeBble KapThl OTBEUAIOT 3a

nepcaaqgy HH(l)OpMaHI/II/I MCKOYy CAUHUIIaMH CCTH. JIro0Oas cereBas KapTa COCTOUT U3

pa3bemMa JUIsl CETEBOT0 IPOBOJIHUKA U MUKPOIIPOLIECCOPA, YTO KOJUPYET/IEKOAUPYET

CCTCBBIC IIAKCTBI, 4 TAKIKC BCIIOMOTATCIIBHBIX IIPOIPaMMHO-AIIIIapATHBIX KOMILICKCOB

u ciyx0. Kaxnas kapra umeer cBoit MAC-aapec — yHUKaJIbHBIA HACHTU(UKATOP

YCTPOWCTBA.

B kauecTBe cpeCcTB KOMMYHUKALMK HauOo0JIee 4acTO UCIOIb3YOTCS:

1. BuTas napa,
2. KOaKCUAJIbHBIA Ka0Oeb,
3. ONTOBOJIOKOHHBIC IMHHUMU.

Xoxa pabdoThi:

3amanue 1. PaGoTa ¢ 3J1eKTPOHHBIMH pecypcaMu

1. Haittu B UHTEepHEeTEe UM COCTaBUTH ONUCAHUE JIMHHUU
KOMITBIOTEPHBIX CETSX.

3amanue 2. CocTaBUTh CTPYKTYPHYIO cXeMy Kjaccupurkanuu

3anoyHUTh TaOUILy 1 ¢ OCHOBHBIMHU MOKA3aTEISIMU JIMHUHN CBSI3U.

Taonuma 1 OcHOBHBIE MOKA3aTEIN JIUHUN CBI3U

CBsJI3HM B

JInanuu cBsI3Uu

JIBYXKHJITb Iupoxomnonoc |[Ethernet- |Cheapernet
Has Koakcu HBIN Kkabeip -kabeib
Hoxazarenu . | OnTOBOJOKOH N
Kabenp — aNbHBII N KOAKCHAJbHBIN
HBIN Ka0eb
BUTAas Kkabeib Kabeib
napa
Ilena
HapammuBanue
3ammura oT
NPOCITYIITHBAHHS

[TpoGiiemsr ¢
3a3eMJICHHEM

Bocnpunmun-
BOCTb K TIOM€Xam
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CornacHo crangapty EIA/TIA 568, cyliecTBylOT MSTh OCHOBHBIX M JIBE

JIOTIOJTHUTENIbHBIC KaTerOpuH KaOeliel Ha OCHOBE HEIKPAHUPOBAHHOW GUMOLU NAPbL

(UTP):

1. Kabens xkareropum 1 ...

Onucatpk kabenu Ha OCHOBE HEIKPAHUPOBAHHOUM BUTOM MaphI.

BeinotHMTB 0TYET 0 MPoAeJIaHHOI padoTe

OT4eT A0DKEH OBITh BBIMONIHEH B JokyMenTe MS Word u comepxats:

1)
2)
3)
4)
5)

HazBanwue u 1ienb paboThl.

3anonHeHHyo Ta0auy OCHOBHBIE TIOKAa3aTeNN JIMHUN CBA3H
Onucanue kabeneil Ha OCHOBE HEAKPAHUPOBAHHOM BUTOM MaphI
OTBeTHI HA KOHTPOJIbHBIE BOIIPOCHI.

BbIBOIBI 0 IpOIETaHHON padoTe.

KOHTpOJIbHI)Ie BOIIPOCHI:

1)
2)

Kaxue tunsl kabenel MpUMEHSIOT PYU MOHTaXKe KOMITbIOTEPHOM ceTu?
Kakue nmokasaTenu yuyuThIBalOT IIPU BBIOOpE TUIA Kabess?
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JlaGopaTopHnasi paéora Ne2

HasBanue npaktuveckoil padorbi: O0xuM Kabess Ha OCHOBE BUTOM Maphbl.
MapxkupoBka KOaKCHaJIbHBIX U BOJIOKHO-ONITUYECKUX Kabenei

Ieap padorbl: OCBOWUTH MpPAKTUYECKHME IIPUEMBbl OOKMMa W MOHTaXa
KaOeJIbHBIX JTUHUN JIOKAJTbHOW BHIYMCIUTEIBLHON CETH.

KOMIICTEHIIUH:

OK 01. Bsibupatp croco0sl penieHus 3aaa4 npohecCuOHaTbHON e TENbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBiaTh MOUCK, aHANU3 M HMHTEPIpeTanuio HHGPOpMaIuH,
HEOOXOAUMOM Il BBIIOJIHEHUS 33734 IPOo(eCCUOHATIBbHON AESTEbHOCTH.

OK 04. PaGoTaTp B KOJUIEKTUBE U KOMaHJE, 3(P(HEKTUBHO B3aUMOACICTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.

OK 09. Hcnonb3oBaTh MHMOPMALMOHHBIE TEXHOJOTUU B MPOPECCUOHATBHOU
NEATEIBHOCTH.

IIK 1.1. BeImosHATh NPOEKTUPOBAHUE KAOEIBHOW CTPYKTYpPbl KOMIIBIOTEPHOM
CETH.

[IK 1.2.0cymiecTBiasiTh BBIOOp TEXHOJIOTMHM, WHCTPYMEHTAIBHBIX CPEACTB M
CPEICTB BBIYHMCIUTEIBHON TEXHUKUA MPU OpraHU3aluy Mpouecca pa3padoTKu U
UCCIIEJOBaHUSI 0OBEKTOB MPO(HECCUOHAIBHOM 1EATEIbHOCTH.

YMEHHS:

— OCYUIECTBJIATh HEOOXOIUMbIE U3MEPEHHUS TAPAMETPOB CUTHAJIOB,;

3HAHMA:

— THUIBI JUHUM CBS3H;

— XapaKTEePUCTUKH JINHUU CBS3U MIEPEIAUYU TAHHBIX;

Teopernueckuit MaTepuas:

[Tpu MOHTaxke KabeIbHOM CUCTEMBbl PEKOMEHIYETCSI IPEIyCMaTPUBATh CO3/IaHKE
3amaca ka0essi Ha O0OMX KOHI[AX KaOeNIbHBIX CETMEHTOB C IIEJIbI0 0OECTICUEeHUS
BO3MOXKHOCTH BHECEHHMS HU3MEHEHUM B OyaymiemM. PekoMmMeHIyeTcss OCTaBIATh
cnenytoutuii 3amac kabens B TR, ER u EF:

e Ka0elb HAa OCHOBE BUTOM mMapbl NPOBOJHMKOB — 3 M; ® BOJIOKOHHO-
OITHYECKUH Kabeslb — 3 M; Ha WA:

e xa0eslb Ha OCHOBE BUTOM Mapbl NPOBOJHUKOB — 0,3 M;

® BOJIOKOHHO-ONTHYECKU Kabenb—1 M. 3amac kabels JOJKEH YUYUTHIBAThCS B
oO1Iel UIMHE CETMEHTOB TOPU30HTATBLHON M MAaruCTPaIbHOW KaOCIbHBIX TIOJICUCTEM.
[IpeanoututensHo 3amac aenath B Buae «Uw»-oOpa3HbIX MeTenb ¢ COOJIOJIEHUEM

MUHHUMAJIBHOTO paauyca usruba. Iletnmmu B Bume «8» ¢ OOJBIIMM pagnycoM TaKkKe
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MOTYT 00€ecreunTh XOopolire pe3yiabTaThl. He pexomenayercs nenath 3anac kademns B
BHzie OyxThl HeOosbmoro nuamerpa (1o 30 cM). B obmem cimydan: MakcumanibHas
JUIMHA KaOens MEXJIy pO3eTKaMH WM MEXIy po3eTKoM u patch manenmpro - 90
METpPOB. JTO MPaBWIO pa3pabOTaHO HCXOJsS M3 OrPaHUUYEHUS MAKCUMAJIbLHOTO
paccrosiaus B 100 metpoB Mexxay DTE (kommbrorep) u xabom.

3amac  BOJIOKOHHO-ONITHYECKOTO KaOelss MOXET ObITh BBIIIOJIHEH Kak B
000I0YKe, TaKk M OTICIbHBIMA BOJIOKHAMU IIPU YCIOBUU OOECHEUEHUs HX
aJICKBaTHBIMUA MEPAaMHM 3aIUThI. [Ipy 3TOM JOJIKHBI OBITH BBIMOJHEHBI TPEOOBAHUS K
JOIYCTUMBIM pajiiycaM H3ruda W cuie HaTshkeHWs. 3amac Kalenst MOXET ObITh
CO37aH B CIICIIMAJIBHBIX KOHTEHHEpAaX WM Ha CTEHAX TEICKOMMYHHKAITMOHHBIX
IIOMEIICHUN.

XpaHeHue 3amaca BOJOKOH JIOMYCKAeTCS TOJBKO B CIICIHMAIBHBIX 3aIUTHBIX
KOHTelHepaXx. MUHUMAaJIbHOE PACCTOSIHUE MEXKIy CETEeBbIM KabelieM U MapauieabHO
€My MPOJIOKEHHBIM CHUJIOBBIM KabesneM B obuiem cimyyan: MuHUManbHOE pacCTOSIHUAE
MEXJy CETEBbIM KaOelieM W MapajileIbHO €My NPOJIOKEHHBIM CHJIOBBIM KaOesiem
HanpspkeHrueM MeHnee 2 KBonbt - 12,5 cantumMetpos (5 110iMoB).

Xoa padoThI:
[TocnenoBaTenbHOCTh JEUCTBUM TTPU OOKUME:
1. AkkypaTHO O0OpeXbTe KOHEIl Ka0eJsi, MPU 3TOM JIYYIlle BCETO MOJIb30BATHCS
pE€3aKoM, BCTPOEHHBIM B 00KUMHON HHCTPYMEHT (puc. 1)

OGucnvsolt mncrpymeny RJI-45 Hom 0m saiscrem sossinsis merrol

—
Puc. 1 O6xumHo uHCTpyMeHT RJ-45 Hox 11 3a4UCTKY U30JISIIUNA BUTOM
napsl

2. Caumure ¢ ka0ens u30Jsun. MOKHO HUCIIOJIL30BATh CIEUATBLHBIA HOXK I
3aQUUCTKU HW3O0JIALMM BUTOM Mapbl, €ro JIE3BHE BBICTYNAET POBHO Ha TOJIIUHY
M3OJIAIIMHU, TaK Bbl HE MOBPEAUTE MPOBOJHUKU. BrnpoueMm, eciau HET CHelnuagibHOro
HOKa, MOYXHO BOCTIOJIB30BAThCSI OOBIYHBIM WJTU B3SITh HOXKHHIIBI, UM HCTIOIH30BATh
HOXHU 00’)KMMHOTO HHCTPYMEHTA.

3. Pa3BenuTe U paciiieTUTE MPOBOJAKHU, BBIPOBHSIMTE UX B OJIUH Psili, PU 3TOM
co0JIro1ast IIBETOBYIO MOCJIEI0BATEILHOCTh

4. O0OKycuTe MPOBOJIKH TAK, YTOOBI UX OCTATIOCh YyTh OOJIBIIIE CAHTUMETPA
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5. BcransiiTe npoBoIHUKY B pazbeM RJ-45

6. [IpoBepbTe, MPaBUIILHO JIU BBl PACIIOIOKUINA MPOBOJIKH

7. YOeautech Bce JM MPOBOJA MOJHOCTHIO BOIUIM B pa3beM U YIEPIUCh B €ro
MEPETHIOI0 CTEHKY

8. IlomecTTe KOHHEKTOP C YCTAHOBJICHHOW Mapoi B KJIEIIH, 3aT€M IJIaBHO, HO
CUJIHHO TIPOM3BEINUTE O0KUM.

9. LlBeroBas  mocneaoBaTeNbHOCTh  MpoBojgHUKOB  CylliecTByeT — JBa
pacrpoCTpaHEHHBIX CTaHAapTa MO Pa3BOAKE IIBETOB IO Mapam:

T568A xommanuu Siemon u T568B kxommanuu AT&T. O6a 3TuUx craHmapra
aOCOJIIOTHO paBHO3HAYHBI.

9.1 CereBas kapra <-> Kommyrtarop mno crangapry: TS568A Ilpu Takoi
packiaake wuHdOpMalMIO HECyT TpoBOoAHUKH: beno-zenéubiii, 3enéubiii, bemo-
OpaHXeBbIil, OpaHKEBbIN.

Puc. 2 HBGTOB&H IMOCJICAOBATCIIBHOCTL IIPOBOJHHUKOB

9.2 CereBas kapra<->KommyraTtop no cranaapty: T568B Ilpu takoii packiaake
nH(popmanuoo HecyT NMpoBOAHUKHU: beno-opanxkeBbiii, OpaHxxeBblid, beno-3enénpii,
3eJIeHbIH.

Puc. 3 LIBeToBas nociea0BaTeIbHOCTh MPOBOJIHUKOB

9.3 CereBas kapta <-> CereBas kapta (KpoccoBep xabenp) O6xaras Takum
oOpa3oMm, BUTasl apa MO>KET BaM MOHAJOOUTHCS B 2 CIyyasx:

1. Inst coequHeHus 2 KOMIBIOTEPOB 0€3 KOMMYTaTopa.

2. JInsa coequnenns 2 uiu 6onee Hub/Switch

Puc. 4 IIpeToBas nociaea0BaTeIbHOCTh MPOBOJHUKOB

78



10. MByuuTh Mo nuTepaTypHBIM UCTOYHHKAM oOopynoBanue JIBC.
[IpoBectu pazaenky xabesns BUTas napa.

11. TIpoBeputh pabOTOCIIOCOOHOCTH Kabens BuTas napa nojakiaoueHueM 11K
K CETH.

BbInotHUTHL OTYET O MPOoAeJIaHHOI padoTe

OTuer H0JDKeH OBITh BBIMOIHEH B AokyMenTe MS Word u comepkath:

1) Ha3panwue u 11e;16 pabOTHI.

2) OmnucaTh MapKUPOBKY KOAKCHATBHBIX U BOJIOKHO-ONITHYECKUX Kabeslei.
3) OrtBeTHl Ha KOHTPOJIBHBIC BOTIPOCHI.

4) BbIBOIBI O IIPOETIAaHHON padoTe.

KoHTposbHBIE BONPOCHI:

1) Yro moHMMAETCS MO MPABUIIAMU MOHTaXa?

2) Kakumu JeWCTBHSAMH MOXHO JOOWUTBHCS 3HAYUTEIBHOTO YMCHBIICHUS
VCKaXEHUH MEPE1aBacMbIX CUTHAJIOB?

3) Kakue TpeGoBaHMs MPEIBSBISIFOTCS K TOCTPOSHHUIO KaOCIbHBIX CHCTEM?

4) Kaxue cymecTBYIOT CTaHIAPThI KaOes?
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JlaGopaTopHnasi paéora Ne3

Ha3panune npaktuyeckoii padorbl: Beibop cocraBa 060pynoBaHUs Mepeaadn
JAHHBIX

Heap pa6orbi: OcBouTh IpHEMBI BBIOOpAa CETEBOrO OOOpPYNOBaHUS s
Ka0eJbHOI CUCTEMBI B 3aBUCHUMOCTH OT TPEOOBAHUI 3aKa34yHKa.

KOMIICTEHIIUH:

OK 01. Bribupatp crioco0sl perieHus 3a1a4 npohecCuOHaTbHON IeATEIbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBiaTh MOUCK, aHANU3 M HMHTEPIpeTanuio HHGPOpMaIuH,
HEOOXOAUMOM ISl BBIIOJTHEHMS 33124 PO(PECCUOHATIBHON AESITENbHOCTH.

OK 04. PaGoTaTp B KOJUIEKTUBE U KOMaH[E, 3()(PEKTUBHO B3aUMOJECHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.

OK 09. Hcnonb3oBaTh MHMOPMALMOHHBIE TEXHOJOTUU B MPOPECCUOHATBHOU
NEATEIBHOCTH.

[1IK 1.1. BeImonHATh NPOEKTUPOBAHUE KAOEIBHOW CTPYKTYpPhl KOMIIBIOTEPHOM
CETH.

[IK 1.2. OcymiecTBisTh BBIOOP TEXHOJOTWMH, UHCTPYMEHTAIBHBIX CPEACTB U
CPEICTB BBIYHMCIUTEIBHON TEXHUKUA MPU OpraHU3aluy Mpouecca pa3padoTKu U
UCCIIEJOBaHUSI 0OBEKTOB MPO(HECCUOHAIBHOM 1EATEIbHOCTH.

IIK 3.1. VYcranaBnuBaTh, HAacTpauBaTh, SKCIUIyaTUPOBaTh U OOCIY>KUBATh
TEXHUYECKUE U MPOrPaMMHO-AIIIapaTHbIE CPEACTBA KOMIIBIOTEPHBIX CETEH.

YMEHHUsI:

— BbIOMpaTh HeoOXoauMoe OOOpYJOBaHME TMpPU MPOCKTUPOBAHUM  CETH
nepenadn JaHHbIX;

3HAHMA:

— THWIIbI JUHUMN CBSI3U;

— XapaKTEepUCTUKH JIMHUW CBSI3U NEepeAadyn JaHHBIX;

Teopernuecknii MmaTepuaJ:

CeteBoe 000pyaoBaHue.

JInst mpoayKTUBHOM paboThl GUPM KOMIBIOTEPHI, TeNePOHbI U nepudepuiinoe
o0opynoBaHuE OOBEOUHSIOT B E€OUHYIO CE€Th. OTO TO3BOJSIET COBMECTHO
UCIIOJIb30BaTh JaHHbIe, MPUHTEpbl W Aoctyn B MHTepHeT. bonblnoe BiusHUE Ha
KauyecTBO, CKOPOCTb M HaJEKHOE COCJAMHEHHE OKa3bIBAECT CETEBOE O00OpYIOBaHHE.
Pa3nuuaroT maccuBHOE M akTHBHOe oOopyaoBanue. llaccuBHoe o0opynoBaHue
JOJDKHO  COOTBETCTBOBATh  ONPEIECICHHBIM  CTaHAApTaM, aKTHUBHOE JOJDKHO
o0ecreunBaTh pabOTy CETH Ha Pa3HBIX CKOPOCTHBIX peXUMaxX M MOJJIEPKUBATh BCE
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OCHOBHBIC CCTCBBIC ITPOTOKOJIbI U CTaHAAPTHI. HpI/I CO31aHNU Kka0ebpHOMI CTPYKTYPBhI,
H606XOI[I/IMO YUUTBIBATH COBMCCTHUMOCTH BCCX €€ COCTAaBJIAIOIIUX. OCHOBHBIMH
CTaHOapTaMHU I10 Ka0OeJIbHBIM CHCTEMAM SIBIISIIOTCS

— Mexnaynapoansiii cragaapt ISO/IEC 11801 Generic Cabling for Customer
Premises.

— EBpometickuit cranmapt EN 50173 Information technology — Generic
cabling systems.

— Awmepukanckuii crangapt ANSI/TIA/EIA 568-B Commercial Building
Telecommunication Cabling Standard.

CranmapTel ONpPEAEIAIOT Cpeay MNEpeAadd, MapaMmeTpbl Pa3beMOB, JIMHUU U
KaHaJia, B TOM YHUCJIC IPECACIIbHO JOITYCTHUMBIC OJIMHBI, TOIIOJOIMIO U XapaKTCPHUCTUKU
(byHKIII/IOHEUIBHBIX QJIEMCHTOB CUCTEMBI.

CrpykrypupoBanHas ka0eiabHas cucrema (CKC).

[IpencraBnsier coOoi  MepapXuUUecKyl0 KaOeIbHYI0 Cpely Iepeaadyu
JJIEKTPUYECKUX WA ONTUYECKUX CUTHAIOB B 31aHUU, PA3ACIEHHYIO HA CTPYKTYPHBIE
MOJICUCTEMBI M COCTOSIIITYIO M3 DJIEMEHTOB — KaOeseH, pa3pEéMoB, nmaHesneH, mrados
Y BCIIOMOTaTeJIbHOTO 000pYI0BaHMUSI.

~

Puc. 1 CtpykrypupoBaHHas KkabeiabHasi CUCTEMA

Xoxa padoThi:

3ananne 1. U3yuyuth cOCTaB M Ha3HaAYeHHE OCHOBHBIX KOMIIOHEHTOB
CeTeBOro 000py10BaHuA

1. Haittu B UntepHete u coctaBuTh onucanue 3nemeHToB CKC:

1) IlaccuBHOE ceTeBOe 00OPYI0BAHHUE

— CereBoil kabenb U BUJIKA

— KomMmyTanuoHHast naHens (Kpocc-niaHelb, aTy-TaHesb)

— Kommyrauuonusiit mnyp ( maTd-kopj )

— TenedhoHHBIE U KOMIIBIOTEPHBIE PO3ETKU

2) AKTHBHOE ceTeBOe 000pyI0BaHUE.

— CereBble a1anTepsl.
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— KoH1eHTpaTOphl 1 KOMMYTAaTOPBI

— IIpunT-CcepBepsl.

3amanue 2. OmnpegeJuTb C€OCTaB M OCHOBHbIC XAPAKTEPUCTHKH
000py10BaHMsl M CHCTEMHOI'0 NPOrPaMMHOI0 o0ecre4eHHusl, yCTAHOBJEHHOIO B
Bamem komnbroTepe.

Jnst onpenenenus coctaBa obopynoBanus [1K:

Cnoco6 1. HMcnone3yiite okHo «CBolcTBa cucteMbl». OTKpPONTE 3TO OKHO
nyteM ~"Moii koMmbrotTep” -> ~ CBolicTBa” wnn HaxaB WIN-+Break.

Bocnons3yittecs Briaaakamu «OOmue» u «O0opynoBanue» -> «Jlucnerdep
YCTPOMCTBY.

Cnoco6 2. Ortkpoiite okHO «3amyck mnporpammb» (WIN+R), u BBegute
KoMaH1y msinfo32.

3aganue 3. Onpeneaursb cereBoe UM KOMNbIOTEpPa U pado4ylo rpymniy, B
KOTOPYIO OH BXO/HUT.

1. Ins aToro B okHe «CBOMCTBO CHUCTEMBI» BOCIOJIB3YUTECHh BKIAAKOU «Mms
KOMITBIOTEPAY.

2. OmpenenuTh COCTaB YCTAHOBICHHBIX B KOMITBIOTEPE CETEBBIX aalTepOB U
MO3HAKOMUTBCSI C HMX OCHOBHBIMU CBOMCTBamMH. JInsi ompeneneHus cocTaBa u
XapaKTepUCTHK, yCTaHOBIEHHbIX B [IK cereBbIX amanTepoB BOCIOJIB3YHTECH
OCHAcTKOU «JlucreTyep ycTpoucTB».

3. OTkpoiiTe oKHO «JlucneTdep ycTponcTBY:

4. Otkpoiite okHO «3amyck mporpammey (“Ilyck”->"BeInonHuTE” WU
WIN+R). Beenute xomanny devmgmt.msc u Haxxmute "OK”. B mosiBUBIIEMCsT OKHE
HaiiauTe y3en naepeBa «CereBble amanTepbl» U packpouite ero. IIpocMmorpute Bce
BKJIAJIKW OKHA CBOMCTB CETEBBIX aJalTEpOB, YAEIUB 0c000€ BHUMAHUE BKJIAJKaM
«O06mue» n «JlomoTHUTETHHOY.

5. Onpenenuts MAC-agpeca yCTaHOBJIEHHBIX B KOMIBIOTEPE CETEBBIX
aJanTepoB W Ha3HAYEHHBIE 3TUM ceTeBbIM uHTEpdericam [P-anpeca.

6. Otkpoiite okHO KomMaHAHOW cTpoku (“Ilyck”->"BeinmonHuts”’, najgee B
TEKCTOBOM CTPOKE BBECTH KoMaHy cmd 1 Haxkath Enter) u BBITTOJIHUTE KOMAHIbI:

— ipconfig /all.

— getmac /v /fo list

— ping

3ananue 4. BoINOJIHUTH 0TYET 0 NPOAEIAHHOM padoTe

OtueT 10/KeH ObITh BBINOIHEH B fokyMenTe MS Word u comepixath:

82



1) Ha3Banwue u 11e1b paOOTHI.

2) Ormmcanue smementoB CKC.

3) IlepeueHb W OCHOBHBIC XapaKTCPUCTUKH OOOPYJOBAHUS M CHCTEMHOTO
porpaMmmMHoro ooecrneuyenus 1t Koukpernoro I1K.

4) KoaudecTBO CETEBBIX aJalTepOB, YCTAHOBICHHBIX B KOMIIBIOTEDE,
nepeyeHb OCHOBHBIX CBOMCTB M MX 3HAYEHHSIX JJISi KOHKPETHOTO CETEBOrO a/arnTepa,
TEOPETUYECKOE OINMMCAHME KaXKJIOr0 M3 ITHUX CBOMCTB HAa OCHOBE TEXHHYECKOU
JUTEPaTyphl U CAalTOB pa3pabOTUYUKOB MM MOCTABIIUKOB.

5) [loJyiHBI POTOKOJ BBITIOJIHEHUS 3TUX KOMaHJ C BAaIlMMHU MOSICHCHUSAMHU H
BBIBOJIaMU. AHAIM3UPYETE MOTYyUYECHHBIA PE3yNIbTaT, @ HE CaMU KOMaH/bl, TOJIPOOHOE
3HaKOMCTBO C KOTOPBIMH 3TO MPEAMET CIEIYIOIMIMX J1a00paTOPHBIX padoT.

6) OTBeTH Ha KOHTPOJLHBIC BOTIPOCHI.

7) BbIBOmBI 0 IpojieIaHHON padoTe.

KoHTposbHBbIE BONIPOCHI:

1) Ha xakue aBa OOJBIIMX KJIacca MOAPA3ACISIIOT BCE CETEBOEC 000pYIOBaHHE,
Y YEM OHM OTJIMYAKOTCS APYT OT JIpyTa.

2) Uro Takoe CTPYKTypHpOBaHHasi KaOelbHash CHCTEMa, M KaKOBO ¢¢
Ha3HA4YCHUE.

3) Kakme oSneMEHTBI OTHOCSATCS K  KJaccy IacCUBHOTO  CETEBOTO
000py10BaHUS.

4) Kakue Tumbl KaOENBHBIX Cpel MOTYT HCIOJB30BATHCSA [UIS Tepeaadu
naHHbIX B JIBC.

5) Uro onpenenstor ctanaaptel TS68A u T568B.

6) B uwem pasumna wmexay UPT u STP. KakoBo pasmuume B X
MCIIOJIb30BAaHUU.

7) UYro takoe RJ11, RJ12 u RJ45, B 4yem ux pasnvuue ¥ KakoBa 00JacTh
HCIIOJIb30BAHUS.

8) KaxoBo Ha3HaueHHE MATY-KOPAA M B YeM €ro OTJIMYKe Kadess BHyTpEeHHEH
MPOKJIAJIKH.

9) Uro o0mero ¥ B YeM pa3IUude KOMMYTAIMOHHBIX TaHENeH U
KOHIIEHTPaTOPOB.

10) Jlnst kakux 1esneil UCIoNIb3YIOT KOHIIEHTPATOPhl 1 KOMMYTATOPHI.

11) YkaxuTe OCHOBHBIC OTJIUYHS B paO0OTE KOHIIEHTPATOPOB U KOMMYTaTOPOB.

12) KakoBbI oT/inuns B KabeapbHOM noAkmoueHnn oauoro 1K k cereBoit kaprte
npyroro 1K, o cpaBHeHuIo ¢ ero nogkimoueHueM Kk kommyraropy JIBC.
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13) Kakre OCHOBHBIC OTpaHHYCHHS CIICAYET YYUTHIBATH MPH TMPOKIAIKE
kabenen JIBC.

14) JInst 9ero v Kak MCIOIb3YIOTCS KOMMYTAITMOHHBIC TIAHEITH.

15)Yto o6o3nauaeTr abOpeBmatypa WOL, W Kakyl0 TEXHOJIOTHIO OHa
TOJITICPKUBACT.

16) Yto omnpenensioT OCHOBHBIC CTAHIaPTHI 10 KaOeIbHBIM CUCTEMaM.

17) Kakue mapamMeTpbl OTHOCATCS K OCHOBHBIMHM XapaKTEPUCTHKAMH KpOCC-
ITaHEJIEH.

18) Jlost kakux 1iesielt B KOMMyTaTopax ucrnoib3yror nopT “Uplink™.
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Hpuiaoxenne 1

MunuctepcTBO 00pa3zoBaHus U Hayku YenssOuHckon 00acTu
['ocynapcTBeHHOE 010 KETHOE PO EeCcCHOHANIBHOE 00pa30BaTEIbHOE YUPEXKICHNUE
«HOxHO-YPpanbCKuil roCy1apCTBEHHbIH TEXHUYECKNH KOJLIEHA»

OTYET
110 PAKTHYECKUM padoTram

ydaeOHas TUCIUILINHA

«TEXHOJIOT'NA ®PUIUYECKOI'O YPOBHA IIEPEJJAYN JTAHHBIX>

crneruanbHocTh 09.02.06
CeTeBo€ 1 cCTEMHOE A IMUHUCTPUPOBAHUE
KBanudukamms: cereBoi 1 CHCTEMHBIN aIMUHHCTPATOP

Broimoanun:
['pynna:
[Iposepu:

YenstOMHCK, IO
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Ipunoxenue 2

IIpakTuuyeckas padora Ne3

Ha3Banue npakTn4yeckoi padorbl: PacyeT nporycKkHOM CIOCOOHOCTH KaHaja
CBSI3U

Hear padoThl: HAYUYUTHCS PACCUUTHIBATH CKOPOCTh NEpedadyd JaHHBIX H
MIPOMYCKHYIO CIIOCOOHOCTh KaHAJIOB.

Xoxa pa0oThI:

3aganue 1. Pemure 3agaun

Jano: q=128000 6ut/cex; Q = 625 k6alT

Haiitu: t - ?

Pemenne:

g = 128000 6uTt/c

Q = 625 k6aiiT = 5120000 6wur.

t= Q/q

t= 5120000 ouT / 1280000muT/Cc = 40 C.
OtBer: 40 C .

AHanornyHO 0()OPMUTH OCTAILHEIC 3a]a4H.
Bubi1600:

Omeemul Ha eonpocaul.
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