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ITACIIOPT
®OHJIA OIIEHOYHBIX CPEJCTB IO YYEBHOM JUCIIUILIVHE

Cpedcmasa uuposoti 0bpabomiy u nepedayil OAHHbLX

Kon
. HaunmeHnoBanme
Ne KonTposmpyemblie pa3aesibl KOHTPOJIMpPYeMOii OLEHOMHOIO
n/n (TeMbl) JTUCHUTLIHHBI KOMIIETEHLIMH
cpeacTBa
(WM ee 4yacTH)
Tema 1. Benenue B uudpoByro (OTIK-3) JlaGopaTopHoe
00pabOTKy CUTHAJIOB 3aHATHE
Tewma 2. [lepenaua curuanon Jlaboparoproe
yepe3 KaHall CBs3U. ba3oBbie (OIIK-3) 3aHATHE
BUbI MOJYJISILUAN
Tema 3. MynbTUINIEKCUPOBAaHUE U (OTIK-3) JlaGopaTopHoe
METO/BI JOCTYIIA B KaHAI 3aHATHE
Tema 4. [IpuHIUIIBI aHATIOTO-
JlaGopaTopHoe
1udpoBoro u MUPpo- (OIIK-3))
3aHATHE
aHaJIOrOBOTO MpeoOpa3zoBaHUs
Tema 5. KaGenbpHbIC CHCTEMBI. (OTTK-3) Jlaboparoproe
Xapakrepuctuku. [lapamerpsl 3aHATHE
Tema 6. TexHOIOTHS TOCTPOCHUS Jlaboparoproe
. (OIIK-3)
cerelt HoBoro nokosienust NGN 3aHATHE
HEPEYEHDb OHEHOYHBLIX CPE/ICTB
Ne HaumeHoBanue Kparkas xapakrepucruka IIpencraBiienne
n/n OLIEHOYHOT 0 OLIEHOYHOT'0 CPecTBa OLIEHOYHOT0
cpeacTBa cpeacTBa
B oH/e
1 CpencTBo MpOBEPKH YMEHHMA TPUMEHSTh
KommnekT 3aganmii
Jlabopamopnas MOJIYYCHHBIE 3HAHWS 10 3apaHee
JJI BBIIIOJTHCHU S
paboma OTIPEICICHHON METOIMKE YIS PEIICHUS 3a/1a4u UiIn
71ab0paTOPHBIX padoT
3aJaHUM 110 MOAYJIIO WM IUCIUIUIMHE B 1IEJIOM
2 3auem Htorosas ¢opma oLieHKH 3HAHUN Bomnpocs! k 3auety




SAJAHUA JJIA BBINTOJTHEHU S ITPAKTUYECKHUX PABOT

JlabopaTopnas padora Ne 1 Beenenue 8 SDH

JlaGoparopuas padora Ne 2 [{uxiaet SDH. CtpykTypa nukia

JlaGoparopuas padora Ne 3 MynbTuiuiekcupoBanue B SDH

JlabopaTopHas padora Ne 4 Ananu3s 3arosioBkoB SDH

JlabopaTopHas padora Ne 5 Ananu3 nose3Hoit Harpy3ku SDH

JlaGoparopuas padora Ne 6 Ynpasinenue cetbto SDH

Kpurepun oneHKH 0TBETOB Ha JIa0opaTopHbIe padoThl

Pecnamenmom BPC npedycmompeno 6ceco 15 6annos sa mexywyro pabomy cmyoeHma.
Kpumepuu oyenku paspabomanvi, ucxo0sa u3 B03MOMCHOCMU oOmeema CcmyoeHmom 0o 4
1AO0pPaAmMoOpPHLIX paboOm ¢ UCNONb30BAHUEM OONOJHUMENbHO20 Mamepuanla no Hum. (no 3 6annos).
MaxkcumanvHoe Konuuecmeo OANNO8 3a axmueHoe yuacmue, OUCKYCCUU U NOO20MOBKY KPAMKUX
coobweHull cmyoenm modicem Habpams 3 banna.

3 6aqu1a craBuTCs 3a paboTY, BBIMOJIHEHHYIO OJHOCTHIO 0€3 OIMO0K U HEZ0YETOB.

2 6as1a ctaBUTCS 3a pabOTY, BBHIIOTHEHHYIO MOJHOCTHIO, HO TIPH HAJTMYUH B HEW HE Oosee
OJIHOW HErpyOOil OIMOKK 1 OJTHOTO HEJloUeTa, He 0oJiee TPEX HEJ0UETOB.

1 6ann craBUTCS, €ClAM CTYAEHT NMPaBHJIBHO BBIMOJHUI HEe MeHee 2/3 Bceil paboThl win
JoIycTus He OoJiee 0HOM rpy0Ooil OmMOKM U ABYX HEZOYETOB, HE Ooyiee OAHON rpy0Ooil u oxHOU
Herpy0oii omuoKu, He Oosiee TpeX HerpyObIX OMMOOK, OTHOW HErPyOOM OIIMOKH M TPEX HET0UYETOB,
IIPYU HAJIMYUU YETHIPEX-TIATH HEIOYETOB.

0 6a1J10B CTaBUTCS, €CIIM YUCIO OIIMOOK M HEOUETOB MPEBBICHIIO HOPMY JJISl OLCHKH 3 MITH
MIPABUJILHO BBHITIOJHEHO MeHee 2/3 Bcel paboThI HIIM CTABUTCS, €CJIA CTYICHT COBCEM HE BBHITIOTHUII

HH OJHOTO 3aJaHus.



T'PO3HEHCKUI T'OCYJIAPCTBEHHBIA HE®TSAHOMW TEXHUUYECKUIA YHUBEPCUTET
UMEHU AKAJJEMUKA M.I.MUJTJIUOHIIIUKOBA

HNucTutyT HUdPOBOi IKOHOMHUKH U TEXHOJOTHYECKOr0 NpeANpPUHUMATEILCTBA

Kagenpa Undopmannonnblie ccTeMbl B JKOHOMHKE

Bonpocsl py0e:kHOT0o KOHTPOJIS N0 JMCHUILINHEe «BBeeHne B MAlIMHHOE 00yUeHUe H aHAJIU3

JAAHHBIX>»

T'PO3SHEHCKHI 'OCYJIAPCTBEHHBIA HE®TSHOW TEXHUYECKUA YHUBEPCUTET

NUMEHU AKAJEMHUKA M. A.MUJJINMOHIUIUKOBA
HNHcTUTyT HU(PPOBOI IKOHOMUKH U TEXHOJOTHYECKOT0 NMpeaNPUHUMATEIbLCTBA

Kadenpa UndopmanmoHHble CHCTEMBI B 9KOHOMHKE

Bonpochl Kk 3a4eTy N0 JUCHUILINHE

1.

2
3
4
5
6.
7
8
9

10.
11.
12.
13.
14.
15.

HUctopus pa3sutust uuppoBoii 00paboTKH CUTHAIOB

[TonsiTue curnana Kak (pU3NUYECKOro SBJIECHUS U €r0 YIPOIIEHHON MaTeMaTHu4eCcKol MOIETH.
OTnuyas aHaJIOTOBBIX, IUCKPETHBIX M HU(POBBIX CUTHAJIBI

[IpocTpaHCTBO CUTHANIOB, B KOTOPBIX CUTHAJBI IPEICTABIIAIOTCS B BUJIE BEKTOPOB

OcHoBbI 1TU(GPOBOTO NPEICTABICHUS CUTHAIOB

[loHsTHE O KOOBOM pa3JEI€HNN KaHAJIOB

Onpenenenne Ga3zoBoit U YIIIOBOW MOMYIISIIAM.

OnTOBOIOKOHHBIE JINHUH CBsA3H. POPMUPOBAaHUE JIOKATBHBIX CETeH Ha (PU3MUECKOM YpPOBHE.
[IpuHLAII TOCTPOEHHUS POTPAMMHO-AMNIIAPATHBIX PELICHUN

O0630pHBIf aHau3 peiHKa. CpaBHEHHE CYIIECTBYIONMIUX PEIICHUN

Omnpenenenne aMmuTyaHoi Monyasauuu. Crnektp AM-cursanos

CnekTp y3K0IMOJI0CHOTO OIHOTOHAIbHOTO YM-curnana.

CnekTp MUPOKOMOIOCHOTO OAHOTOHAIBHOTO UM-curnana

OnTOBOJOKOHHBIE IMHUU CBSI3U.

dopMHupOBaHUE JTOKATBHBIX ceTel Ha (PU3UIECKOM yPOBHE.



KpuTtepun onieHKH 0TBETOB Ha 3a4eTe

Peznamenmom BPC npedycmompeno 20 6annos (maxcumanbHulll 6ai) 3a omeem Ha 60NPOCHl
6 buneme. Kpumepuu oyenxu pazpabomansvi, UCX00s U3 603MONCHOCMU OMEema cmyOeHmom Ha 4
sonpoca 6 buneme (no 5 6annos).

S OannoB - [laH NONHBINA, Pa3BEpPHYTHI OTBET Ha IIOCTABJICHHBI BOINPOC, IOKa3aHa
COBOKYIIHOCTb OCO3HAHHBIX 3HAaHWW @O JUCHUIUIMHE, JO0KAa3aTeIbHO PpACKPBITBI OCHOBHBIE
IIOJIO)KEHUS ~ BONPOCOB; B OTBETE IIPOCIEKUBAETCA  4YETKasg  CTPYKTypa, JIOTMYECKas
MOCJIEA0BATEIbHOCTD, OTPAXKAIOIIAS CYIIHOCTh PACKPBHIBAEMBIX MOHSATUN, TEOPHH, sIBIEHU. MOryT
OBITH JOIYIICHBI HEJIOYETHI B OTIPE/ICIICHNUH MTOHITUH, UCIIPABIICHHbIE CTYACHTOM CaMOCTOSITENILHO B
IpolLiecce OTBETA.

4 0anna - JlaH noaHBIN, pa3BEpHYTHIN OTBET Ha IOCTaBJICHHBIN BOIIPOC, IIOKa3aHO YMEHHE
BBIJICJINTh CYIIECTBEHHBIE M HECYIIECTBEHHbIE NPU3HAKU, IPUUMHHO-CIEACTBEHHbIE CBA3U. OTBET
YETKO CTPYKTYPUpPOBAaH, JIOTMYEH, U3JI0KEH JINTEPaTypHbIM S3BIKOM C HCIIOJIb30BaHUEM
COBPEMEHHOM TEXHHUYECKON TePMUHOJIOTUU. MOryT ObITh HOMYILIEHbl HEKOTOPhIE HETOYHOCTH WIIH
HE3HAYUTENIbHbIC OIMOKHU, HCIIPABICHHBIE CTYJCHTOM C IOMOIIBIO TIPEIOoIaBaTelIsl.

3 6aiua - JlaH HENOCTAaTOYHO IOJIHBIM M HEAOCTAaTOYHO pa3BepHYTHIN oTBeT. Jlormka u
MIOCJIEIOBATEIBHOCTD M3JI0KEHUSI UMEIOT HapyleHHs. JomymeHsl OmnOKN B PaCKPBHITHH TOHSATHIA,
ynoTpebieHn TepMUHOB. CTYIEHT HE CIIOCOOEH CaMOCTOSITEIbHO BBIACITUTH CYIIECTBEHHBIC U
HECYUIECTBEHHbIEC NMPU3HAKK U IPUUYMHHO-CIIEICTBEHHBIE CBSI3U. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHne pacKpbITh 3HaUe€HHE 0000ICHHBIX 3HAHUH HE IMOKa3aHo.

2 0aaia - OTBeT npeAcTaBiIseT co00H pa3po3HEHHBIE 3HAHMS C CYIIIECTBEHHBIMU OITMOKAMU
1o Borpocy. [IpucyTcTByI0T parMeHTapHOCTb, HEIOTUYHOCTH U3J10KeHus1. CTYIEHT OCO3HAET CBSI3b
00cyXmaemMoro Bompoca mo OueTy ¢ ApyruMu 00beKTaMu JUCITUTUTHHBIL.

1 6aaa - OTCyTCTBYIOT BBIBOJbI, KOHKPETH3ALMS U JOKa3aTeIbHOCTh W3JIOKEHHUs. Peub
HErpaMOTHas, TEXHUYECKAs] TEPMHUHOJIOTHSI HE HCIOJIb3YyeTCs. J|OMOJHUTENbHBIE U YTOUYHSIOIINE
BOIIPOCHI IPEToAaBaTessi IPUBOIAT K HE3HAUUTEIbHON KOPPEKIIMH OTBETA CTYIECHTA.

0 6an10B - OTBET HAa BOIPOC MOJHOCTHIO OTCYTCTBYET, JTMOO OTKa3 OT OTBETA.

Kpurepun ouneHku 3HAHMH CTyJAeHTa Ha 3a4yere

OueHka «3a4TeHO»  BBICTABISETCS  CTYACHTY, C(HOPMYJIUPOBABIIEMY
JIOCTAaTOYHO NOJIHBIEH MPABUIIBHEI € OTBETHI Ha IMOCTaBJIEHHBIE BONpoCkl. [Ipu oTBere
CTYAEHT IIPOJAEMOHCTPHUPOBAJI BJIaICHUE OCHOBHBIMH TEPMUHAMHU, JOTHYECKU BEPHO U
apTyMEHTHPOBAHO BBICTpAaWBaJl CBOW OTBET, 3HAJ COJEpKaHUE YU4eOHOW W HAyIHOU
auteparypbl. CTyOeHT TakXke MNpaBUJIBbHO OTBETWJI Ha  YTOUHSIOIIME U
JIONIOJIHUTENIbHBIE BOPOCHI.

OHGHKa «HE 3aYTEHO0» BBICTABJIACTCA CTYACHTY, €CJIM OH HC JJajJl OTBETA XOTA
OBI TI0 OJHOMY BOIIPpOCY 6I/IJ'ICTa, 0o JaJl HCBCPHBIC, COACPKAIIHUC (I)S.KTI/I‘ICCKI/IC
OIIMOKH OTBETHI Ha BCE BOIIPpOCbI, HEC CMOI' OTBCTUTb Ha [JOIIOJHHUTCIBbHBIC H
YTOYHATOIIHNEC BOIIPOCHI. OHGHKa
«HE3AQ4YET» CTABUTCA CTYACHTY, OTKa3aBIIEMYCA OTBEYATH IO 6I/IJ'ICTy HJIN HEC SABHUBIICMYCS Ha
3a4CT.



Ipunoscenue 1

KoMmuiekT 3a1aHnii 1J1s1 BHINOJHEHHS J1a00PATOPHBIX padoT

Jlabopamopnan paooma Ne 1
Tema: «Benenue B SDH»

N3ydyenne npuHOUNOB MOCTpoeHMs IuKiaa STM-1, CTpyKTypHBIX 3J€MEHTOB IMKJa:
Harpy3ku (Payload), cekumonnoro 3aromoBka (SOH — SectionOverHead), ykazatenst (PTR — Pointer)
u TpaktoBoro 3arojioBka (POH — PathOverHead). Onpenenenne o6pémMa nHpopManmoHHoro 010Ka
STM-1, nopsiika nepenayu UKIa U CKOPOCTHU MEpeaaUu.

Jlabopamopuasa paboma Ne 2

Tema: «quxnsl SDH. CtpykTypa nukiia»

N3ydyenne nNpuUHLMNOB MYJIbTUIUIEKCUpOBaHHA curHaioB SDH B mMonynum arperatHbix
curHainoB STM-N. M3yueHue nNpuHIUIOB NPSIMOTO U KAaCKaJHOTO MYJbTUIJIEKCUPOBAHUS.
Onpenenenne 060beMOB B KOJOHKAx M 0OaiiTax mHpopmManumoHHbIX 010k0B STM-N, moneit
HAaTrpy3KHU U clykeOHbIX curHanoB. Onpenenenne ckopocTeit mepenayn curuaioB STM-N.
Jlabopamopnan paooma Ne 3

Tema: «MynprunekcupoBanue B SDH»

Wzyuenune npunuunos noctpoenus cereit SDH, pparmentanuu cereit Ha ceTeBble OOBEKTHI C LENBIO
pelieHus 3a1a4 o0CIyKUBAaHUS U JIOKaIU3aluu 1e(eKToB. YACHUTH LIeTH 00CTyKUBAaHUS CETEBBIX
00BEKTOB C HCIIOJNIB30BAHUEM 3arojioBKOB. YUETKO MpeACTaBlIATh IMOCTPOCHHE U Ha3zHAUYEHHE
pa3IMyHBIX OalT TPAaKTOBBIX 3arojIOBKOB, 3aroJOBKOB MYJIBTUIUIEKCHBIX M PEreHepalmOHHBIX
CEKILIUM.

Jlabopamopnan paooma Ne 4

Tema: «AHanu3 3aronoBkoB SDH»

N3yuenne mpoueccoB pasmelneHus curHanoB PDH B KOHTEMHEPBI U BUPTYaIbHBIE KOHTEHHEPBI.
VYSCHUTD 3J€MEHTHI MOJIeH Harpy3ku: OailThl M OWTHI IepefaBaeMOW Harpys3Kku, OalThl M OWTHI
(UKCHPOBAHHBIX BCTABOK, OUTHI TOYHOT'O BhIPABHUBAHMUS, OUTHI yIIpaBJiIeHUs BbIpaBHUBaeM. YeTko
MPEJICTaBIATh Tpaduieckre H300pakeHUs pa3IMYHbIX KOHTEHHEPOB U BUPTYAIbHBIX KOHTEHHEPOB:
UX €MKOCTh B OaliTaX M CKOPOCTH Mepeaun CUTHaJIOB B MOUT/C. Y ACHUTH IPOIIECChl BRIPABHUBAHUS
CKOPOCTEM KOHTEMHEPOB M MEpPEAABAEMBIX CUTHAIOB. YMETh PAaCCUUTHIBATH CKOPOCTH NEpeaadyu

KOHTEHHEPOB 1 BUPTYaJIbHBIX KOHTEHHEPOB.



Jlabopamopnas paooma Ne 5

Tema: «AHanu3 none3Hoil Harpy3ku SDH»

N3yuenune npoueccos pasmenieHus curiasioB PDH B koHTelHEpBI U BUPTyaJIbHbIE KOHTEHHEPHI.
N3yuuTh 37IeMEHTHI TOJIeH Harpy3ku: OalThl M OWTHI TEpeaaBacMO Harpy3ku, OalThl U OWUTHI
(UKCUPOBAHHBIX BCTABOK, OMTHI TOUHOT'O BHIPABHUBAHMSI, OUTHI YIIPaBICHUS BHIPABHUBAECM.

Yerko mnpeAcTaBiIATh Tpaduueckue H300pKEHHUS pPa3IMYHbIX KOHTEHHEPOB M BHUPTYaJIbHBIX
KOHTEHHEPOB: UX €MKOCTh B 0aiiTax U CKOPOCTH Iepelaur CUrHaJIOB B MOuT/C.

N3yunth mporiecchl BEIpaBHUBAHKS CKOPOCTE KOHTEHHEPOB U MEPEIaBA€MbIX CUTHAJIOB.

YMeTh paccUUTHIBaTh CKOPOCTH NEepeIavil KOHTEHHEPOB U BUPTYAIbHBIX KOHTEHHEPOB

Ilpakmuueckasa paooma Ne 6 Tema: «Ynpasnenue cerbto SDH»

W3yunTh mocTpoeHue u 3a1auu, perraeMele cethbio ynpasienus SDH. CucrematnsupoBaTh OailThl 1
OUTHI, HCTIONB3yeMble ceThio ynpasienus SDH. Yerko npencrapnsats apxutektypy SMN. U3yuuth
MPUHIIAITE MHAUKAHK JedeKTa Ha JalbHeM KoHIe. M3ydnuTh MpUHIMITBI WHANKAIIUH OITHOOK Ha
nanpbHeM KoHre. IIpencraBiarh 00JacTH MEHWCTBUSI 3ar0JIOBKOB W CEKIUKA KOHTpossl. M3yduTh
MPUHIUIIBI PE3EPBUPOBAHMS M1 CAMOBOCCTAHOBIICHUS.

Ilpunosncenue 2
KOMIUIEKT OHEHOYHbBIX CPEJACTB K 3AYETY

T'PO3BHEHCKHUM IT'OCYJAPCTBEHHBIN HE®TSHOM
TEXHUYECKUU YHUBEPCHUTET um. akaa. M.JI. MUAJAMOHIIMKOBA

BUJIET Ne 1

JducuuniauHa «CpeactBa niudpoBoii 00padOTKH U Nepeaayn JaHHbIX»

Hucturyr HIuTIl cnemmanbHocts BUH 3 cemecTp

1. CrnexTp y3KOIMOJIOCHOTO OJJHOTOHaIbHOTrO YM-curnana.
CrexTp MUpPOKOINOIOCHOTO OJIHOTOHAaIbHOr0 YM-curnana

OnTOBOJIOKOHHBIC JINHUH CBSI3H.

A

dopMupOBaHUE JIOKATBHBIX CETEH Ha (PU3NIECKOM YpPOBHE.

YTBEPXJIEHO 3aB. Kadenpoit
Ha 3aceanuu Kadenpsl
pOTOKOJI Ne OT JI.P. MaromaeBa

T'PO3HEHCKHUM IT'OCYJAPCTBEHHBIN HE®TSHOMI
TEXHUYECKUU YHUBEPCHUTET um. akaa. M.JI. MUAJAMOHIIMKOBA




BUJIET Ne 2

JAucuuniauna «Cpeacrea nndpoBoii 06padoOTKMN U nepeaayu JAaHHBIX»

Hucturyr HIuTI cneumaasnocts BUH 3  cemectp

1. OnToBOJIOKOHHBIC JTUHHUH CBsI3U. DOPMUPOBAHKE JIOKATBHBIX CETeH Ha (DU3UIECKOM YPOBHE.
[IpyuHIMTO NOCTPOEHUS MPOrPAMMHO-aNNapaTHBIX PEIICHUN

O0630pHbIif aHamu3 peiHKa. CpaBHEHUE CYIIECTBYIOIINUX PEIICHUN

EalE

Omnpenenenne aMmuTyaHou Moayisaiuu. Criekrp AM-curnanos
YTBEPXJIEHO 3aB. Kadenpoit

Ha 3aceJaHuU Kadeapsl
pOTOKOI Ne OT JI.P. MaromaeBa

T'PO3HEHCKHUH IT'OCYJAPCTBEHHBIN HE®TSHOM
TEXHUYECKUU YHUBEPCHUTET um. akaa. M.JI. MUAJAMOHIINKOBA

BUJIET Ne 3

JAucuuniauna «Cpeacrea nndpoBoii 06padoOTKH U Nepeaayu JAaHHBIX»

Hucrturyr HIuTIl cnemmanbHocts BHUH 3 cemectp

1.IIpocTpaHcTBO CUTHANIOB, B KOTOPBIX CUTHAJIBI MTPEJICTABIISIIOTCS B BUJIE BEKTOPOB
2.0OcHOBBI ITU(GPOBOTO MPEICTABIICHUS CUTHAJIOB

3.IloHsiTHE O KOAOBOM pa3AeiICHUU KAaHAJIOB

4.0Ompenenenne (Ha3zoBOi U YrIIOBOH MOIYIISIIHA.

YTBEPXJIEHO 3aB. kadenpoit

Ha 3acenanuu Kadeapol
poTOKOJI Ne OT JI.P. MaromaeBa

T'PO3BHEHCKHUM IT'OCYJAPCTBEHHBIN HE®TSHOM
TEXHUYECKUU YHUBEPCHUTET um. akaa. M.JI. MUAJAMOHIINKOBA

BUJIET Ne 4

JducuuniauHa «CpeactBa iudpoBoii 00padOTKHU U Nepeaayn JaHHbIX»

Hucrturyr HIuTIl cnemmanbHocts BHUH 3 cemectp

1.Vctopus pa3zButus udpoBoit 00pabOTKH CUTHAIOB

2.IlonsTue curHana Kak GU3NUYECKOro SIBJICHHS U €ro YIPOLICHHON MaTeMaTHYeCKON MOETIH.
3.01in4as aHaJIOTOBbIX, AUCKPETHBIX M LIU(POBBIX CUTHAJIBI

4. IIpocTpaHCTBO CUTHAJIOB, B KOTOPBIX CUTHAJIBI IIPEJCTABIAIOTCS B BUJI€ BEKTOPOB

5.



YTBEPXJIEHO 3aB. kadenpoit
Ha 3aceaHuu Kadenpsl
pOTOKOI Ne OT JI.P. MaromaeBa
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