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AHHOTaUs

Hucuumnuna «CeTd W CUCTEeMbl MOOWJIBHOM CBS3M» BXOAUT B 00pa3oBaTEIbHYIO
poTrpaMMy BBICHIET0 00pa3oBaHUsl — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenpanbHocTd  11.03.02  «MHPOKOMMYHHKAIIMOHHBIE TEXHOJOTHUH W CHCTEMBI CBS3HU»
HanpaBieHHOCTH «KomMyHuKannoHHble TexHoJgoruu HWHTepHeTa Bemiei». JucuumuimHa
peanmmu3yetcs kadenpoit «Ne25».

JlucuurminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETSHITUH:

IIK-1 «CmocobeH K oIeHKe CYIIECTBYIOIMIUX W MEPCHEKTUBHBIX HAINPABICHUN Pa3BUTHUS
ceTel CBsI3M, cUCTeM MH(POKOMMYHUKAIMI U cucteM MHTepHeTa Bemiei»

I[IK-2 «CnocobeH opraHu3oBbIBaTh M NPOBOJUTH aHAIW3 PaOOTHI, OICHKY
3¢ (HEKTUBHOCTH Pa3IMIHBIX METOJIOB, AITOPUTMOB, IPOTOKOJIOB M TEXHOJIOTHI cOopa, mepeaadu
1 00paboTku nHpoOpMaIuu B cucteMax MHTepHeTa Bemen»

[IK-3 «CriocobeH NpUMEHSTh COBPEMEHHBIC TEOPETUYCCKUE U DIKCIICPHUMEHTAJIbHBIC
METOJbl  HWCCJIENOBaHUS C  LEJIbI0  CO3/aHUs  HOBBIX  TMEPCHEKTUBHBIX  CPENCTB
MH()OKOMMYHHUKAIIUH, UCTIOJIb30BAaHUIO U BHEJIPEHUIO PE3YJIHTATOB UCCICTOBAHUI

[IK-6 «CrnocobeH oOpraHu30BBIBaTH PAa0OTHI IO BHEAPEHUIO, OKCIUTyaTallHH,
CONPOBOXACHUIO cucTteM VIHTepHeTa Bemen»

CopepxaHue AMCHMILUTUHBI OXBAaThIBAET KPYI BOIPOCOB, CBSA3AHHBIX C IOCTPOCHHEM
CHUCTEM MOOWJIbHOW CBSI3U, METOJAMH TIIOBBIIICHUS CKOPOCTH TIEpeJayd B COTOBBIX CETSX,
OpraHu3aIueil nepeaayu ¢ 0OpaTHOM CBSI3bIO0 B OECIIPOBOIHBIX CETSIX.

[IpenonaBanue UCHMIUIMHBI TpeaycCMaTpUBACT CleAyrolue (GopMbl  OpraHuzanuu
yueOHOro Ipoliecca: JIEKIIH, 1adopaTopHble paboThl, caMOCTOsTeNbHAs paboTa 00yJaroIIerocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JWCIMILIMHBI COCTABISET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHMIIUHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB OOYUYCHHS MO TUCIHUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

Lenpto mpenogaBaHus AUCHUILTUHBI «CETH M CHUCTEMBI MOOMIIBHOW CBSI3U» SIBIISIETCS
[oJy4eHue OOydyarolMMHUCS HEOOXOAMMBIX M HaBBIKOB B 00JacTH COTOBOM  CBSI3M.
PaccmarpuBaroTcss TyTH TOBBIIEHHS CKOPOCTH TEpeJadyd B COTOBBIX CETSIX, OpraHU3aIHs
nepeaayn ¢ 00paTHOU CBSI3bIO B OECIIPOBOIHBIX CETSIX.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0yUEHHUS 110 AUCLHUILIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI O0OydaroUuiics AOKEH 00jaiaTh CeIyOLIUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHoBaHMEe HHAMKATOpa
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHUS] KOMIIETEHIIUU

[1K-1.3.1 3HaTh NPUHLIMIIBI TOCTPOEHUS
CHCTEM CBSI3H, TEJIEKOMMYHHUKAIIHOHHBIX
CUCTEM pa3IMYHbIX THUIIOB, CUCTEM
HutepHera Bemeit

[1K-1.3.2 3HaTh NpeanochUIKu pa3padoTKH,
HNPUHLUIBI U CTPYKTYPY 0a30BOM 3TaIOHHON
MOJIEIH B3aUMOJICHCTBUS OTKPBITBIX CUCTEM
OSlI

[1K-1.3.3 3HaTh QpyHKINHU KaXA0TO YPOBHS
OSI, nousitue o nporokonax OSI, obuue
CBeJieHUs 00 000pYI0BaHUH, BHIMOTHSIOIIEM

[1K-1 CriocobeH K oLieHKe

CYILLECTBYIOIIUX U
NEPCIIEKTUBHBIX

[Ipodeccuonanbubie . KLU Kaxxaoro ypoBHs OSI
pod HaIpaBJIeHUN Pa3BUTHS yrcu 7OTO Yp
KOMITETEHIINU . [1K-1.B.1 BnaseTs HaBbIKaMu pa3pabOTKH
ceTel CBA3M, CUCTEM
. CXEMbl OPraHHU3alMU CBA3U U UHTETpalluu
WH(POKOMMYHUKAITUN U
.. | HOBBIX CETEBBIX 2JIEMEHTOB
cucreM MHTepHeTa Beniei
[1K-1.B.2 BnaseTh HaBbIKAaMU pabOTHI HA
KOMMYTaIlUOHHOM 000PYIOBaHUU T10
00ecrneueHnI0 peann3alnu yCouyr,
pa3BepTHIBAHUIO 000PYAOBAHUS CEPBUCHBIX
maTgopm, 000pyA0BaHNS HOBBIX
TEXHOJIOTHI Ha CETH, BBINIOJIHEHUIO TUIAHOB
10 PACIIMPEHUIO CYIIECTBYIOIIETO
000py/I0OBaHUs CETEBBIX TUIAT(HOPM U HOBBIX
TEXHOJIOTHI1
[1K-2 Criocoben
OpraHU30BBIBATH U
MIPOBOJIUTH aHAJIU3
POBOZ [1K-2.B.1 Bnanets HaBbIKaMu cOopa,
paboThI, OLIEHKY .
aHajn3a U 00pabOTKU CTATUCTHIECKOM
s dexTuBHOCTH
[TpodeccrnonanbHbie MH(OPMAIINY C TIENBI0 OIICHKU KaueCcTBa

pa3jInIHbIX METOOOB,
KOMIICTCHIIN OpeaoCTaBIACMBIX YCIYT, COOTBETCTBHA

AJITOPUTMOB, IIPOTOKOJIOB
TpCGOBaHI/IHM TCXHUYCCKUX PCTIIaMCHTOB

U TeXHOJIOTUH cOopa,
TEJIEKOMMYHHKAIITHOHHOTO 000PYAOBaHUS
nepeaadn u 00paboTKH

uHpOpPMALIUU B CUCTEMAX
Nurepnera Bemen




[1K-3 Criocoben
HpI/IMeHHTB COBpeMeHHBIe
TEOPETUYECKHE U

AKCIIEPUMEHTAIbHbIE

METOJIBI UCCIENOBAHUS C T1K-3.3.1 3HaTHL METOOEI U CPEACTBA
[TpodeccronanbHbIe P
KOMITETEHIIH LEABIO CO3/IaHMsT HOBBIX IJIAHUPOBAHUS U OpraHU3alUU

MEePCIEKTUBHBIX CPEJICTB | MCCIICIOBAHUI U pa3pabOTOK

MH(POKOMMYHUKAIHIH,

HCITOJIL30BaHUIO U
BHEJIPEHUIO PE3YJIbTaTOB
HUCCIEeOBaHUN

ITK-6.3.1 3HaTh 00IIME TPUHIUIIBI

(O YHKIIMOHUPOBAHUS aIllapaTHBIX,
POrPaMMHBIX U IPOTPAMMHO-ANapaTHBIX
CPEJNICTB MOACPKUBACMOM MMPOTPAMMHO-
KOH(UTypUpyeMoi
UH(OKOMMYHUKAIIMOHHON CETH

[1K-6.B.1 BnageTh HaBbIKaMU YCTaHOBKU
IPOrpaMMHBIX TPOAYKTOB AJisl TapUpUKaAIIH
CETEBBIX PECYpCOB

IIK-6 Criocoben
OpraHU30BBIBATH PAOOTHI
[TpodeccuonanbHple | 1O BHEAPEHUIO,
KOMITETEHIIUU SKCIUTyaTallHH,
COTMPOBOXKACHUIO CUCTEM
HNuTepHera Bemen

2. Mecro nucuuruinHbL B cTpykType OI1

JucuunimHaa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS
MIPY U3YYECHUU CIEAYIOUIUX AUCUUIUIAH:

— «OCHOBBI IOCTPOCHHSI MHPOKOMMYHUKAITMOHHBIX CUCTEM U CETEH»,

— «OO0m1as Teopus CBI3N»

3HaHUs, TOJYYEHHbIE NPH HM3YyYEHWHM Marepuana JaHHOM AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BATHCS MPU U3YUYECHHUH APYTUX JUCUUILIH:

— «YueOHo-Hcchea0BaTeNbCcKas pPadoTa CTy/IEHTa.

3. O0beM U TPYAOEeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnurue 2.

Tabnuua 2 — O6beM U TPYLOEMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoi no020moeKu 10 10
Ayoumopnule 3anamus, BCEro vac. 30 30
B TOM YHCIIE:

nexiuu (JI), (dac) 20 20

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 10 10

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 27 27




CamocmosamenvHas paboma, Bcero (Jac) 51 51
Buo npomesxcymounoii ammecmayuu:. 3a4er,

madd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*x .
HpI/IMeanI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI

4.1. Pacnpeznenenue TPyI0€MKOCTH JTUCIUTLIMHEI 10 pa3ieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUIIIUHBI U UX TPYJOEMKOCTh TPUBEJCHBI B Ta0IUIIE 3.

Ta6yimma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pa3}1em>1 TEMBI JUCITUITIINHBI .HGKHI/II/I 113 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 8
Pazzen 1. [TocTtpoeHne cCUCTEeMBI MOOWIIBHOMW CBSI3H 6 3 16
Pazzen 2. [TyTu MOBBIIEHUS CKOPOCTH TIEpEAaYH B 6 3 16
COTOBBIX CETSIX
Paznen 3. Opranuzaiys nepenadu ¢ o0paTHOM 8 4 19
CBSI3bI0 B OECIIPOBOJTHBIX CETAX
Hroro B cemectpe: 20 10 51
Uroro 20 0 10 0 51

[IpakTnueckas

IMoATOTOBKA  3aKJIIO4YacTCA B HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

OoOy4yarolMMHUCS ~ OMNpPENEeNEeHHBIX  TPYIOBBIX  (GYHKUMH,  CBA3aHHBIX C  Oya;ymei
po(eCCHOHATIBHOM 1€ATENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena

HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

O0600611eHHas MO/IETb CUCTEMBI COTOBOM CBSI3H.
Opranuzanus padoTbl ¢ aDOHEHTCKUMHU YCTPOMCTBAMU B OJIHOM

cekrope. OcoOEHHOCTh MOCTPOCHHS] (PU3UYECKOTO YPOBHSA B
ceTsax 4 nokosienusi. Opranu3anus MOAKIIOUEHNsT a00OHEHTCKOTO
yCcTpoicTBa K 0a30BOM cTaHmuu. lIpuMeHeHue crenuaibHbIX
KofoB mnpu mnonkmodernun k bBC (mpeamOyna). Bo3moxkHbIe
KoHGIUKTE mpu noxakmoueHun kK bBC. HeobxomumocTtsb
WCIIOJIb30BAaHUS TPOLIEAYPHl TOCIEIOBATEIBHOTO YBEIUYEHUS
MOIIIHOCTHU. YTIPOILIEHHBIN aHanu3 mpoliecca noakiaoueHus k bC.

[Tyt mNOBBILIEHUS CKOPOCTH IE€PENAyYd JAaHHBIX B COTOBBIX
ceTsix. OIlleHKa CKOpPOCTH Tepeladyd Ha OCHOBE (OPMYJIbI
NPOMYCKHOW crocoOHoCTH. [loBBIIIEHHE CKOPOCTH Tepenadn 3a
CYET YBEJIMYEHUS] MOLITHOCTHU MEPEIaBaeMOro CUTHANIA U IIUPUHBI
noJockl 4acToT. lloBbIlIEHME CKOPOCTH IE€pefayd 3a CyeT
rcnoiib3oBanus Maibix bC. TloBbIieHHe CKOPOCTH mepeaadu 3a
CUCT UCIOJIB30BAHUS HANPABJICHHBIX AHTCHH W HCIIOJIb30BAHUA
O0onee BBICOKMX 4YacToT. IloTeHuMadbHBIE BO3MOKHOCTH
YBCIIMUCHUA CKOPOCTH nepcaadn JJIA BOCXOOALICTO n

6




HUCXOJIAIIETO KaHalla Iepeadd JaHHbIX. [[OBBIIICHHE CKOPOCTH
Iepefadyn 3a CYeT M3MEHEHMsS B3aUMOJCUCTBUSA YCTPOUCTB
COTOBBIX ceTel. OHeprernueckas 3(PEeKTUBHOCTH PaOOTHI
O€eCIIpOBOJIHBIX YCTPOMCTB.

OcHoBHas uzes THOPUAHBIX CIIOCOOOB OpraHU3alluyd NOBTOPHON
nepenaun. AnHamu3 AIPQPEKTUBHOCTH METOJOB THOPHIHOMN
oOpaTtHOW CBsi3U. AHanM3 BIUSHHUS OTFPAaHUYEHUS YHCIA
MIOBTOPHBIX I€pesiad Ha CKOpPOCTh IEepefaud B Cydae, €Clid He
ucrnionb3yercst ~ rubpugHas ~ oOpatHas  CBA3b.  AHaIu3
3 PEKTUBHOCTH TOMEXOYCTOHYMBOTO KOJMPOBAHUS B CHCTEMax
¢ oOpatHOil cBs3bt0. [locTpoeHne ko0B X3MMUHTIa C 3aJJaHHBIM
YuCcIOM  MHGOPMAIMOHHBIX  CHMBOJIOB  (3aJaHO  YHCIIO
MH(POPMALIMOHHBIX CUMBOJIOB, IIOCTPOUTH KOJ ¢ MUHUMAaJIbHBIM
paccrosHueM 3 ¥ MUHUMAIbHBIM YHCIOM IIPOBEPOUYHBIX
CHUMBOJIOB). [ToBblieHue >PHEKTUBHOCTH HCIIOJIB30BaAHMS
[IOMEXOYCTOMYMBOTO KOJWPOBAHUS JUIsl OECIIPOBOAHBIX ceTell 3a
CYET MSATKOIO JEKOJIUPOBAHMSL. [TepeGopHblii  anroputm
JKECTKOro JexoaupoBaHus. llepeOopHBIM alropuT™M MSATKOTO
JICKOJTUPOBAHMSL.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

Ne
/o

Templ mpakTH4EeCKUX
3aHATUI

3 aux No
@opMBI IPAKTUYECKUX | TpyrnOEeMKOCTbh, |IPAaKTUYECKOH |pa3zerna
3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTh ITPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HawnmeHnoBanme 1a00paToOpHBIX paboT TpynoemKocts, | MPakTHHECKOH | pasiena
/1 (dac) MOJATOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 8
1 | MonenupoBaHue CUCTEMBI NTepeIaun JaHHBIX 3 3 1-3
C pemaromel 00paTHON CBSI3BIO
2 | MopenupoBaHue 6a30BOi CUCTEMBI ITEpeaun 3 3 1-3
TaHHBIX ¢ THOPUAHON pertaromiel oopaTHON
CBSI3BIO
3 | UccnenoBanue BIMSIHHAS CIIOCOOOB 4 4 1-3
MOCTPOCHHSI THOPHUTHON perIatomei
00paTHOM CBSI3U HAa CKOPOCTh NepeAayn
JAHHBIX
Bcero 10 10




4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHIITOTHEHUE KYpPCOBOW PabOThI
VY4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunel camocTositennbHOM paboThI U €€ TPYIOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paObOTHI M €€ TPYIO0EMKOCTh

N Bcero, | Cemectp 8,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3ydeHne TeoOpeTHUECKOro MaTepuania
31 31
nucuurnabl (TO)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
IToaroToBKa K MpoOMeEXyTOYHOU
10 10
arrectaruu (I1A)
Bcero: ol ol

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs
JUTSL CAMOCTOSITEIBHON pa0OThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYECKHE MaTepUalibl JIUIsl CAMOCTOSITENILHOW PabOThl 0OyYaroIIuXcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp nMeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Komuectso
HK3EMILIIPOB B
HTudp/
oulmioTeke
URL bubnuorpapuyeckas ccpuika
(kpome
anpec
AIIEKTPOHHBIX
IK3EMIUISIPOB)

004.4 | MHoroanTeHHasi Iiepefada JaHHBIX B OECHpPOBOJHBIX CceTsIX | 68
K 84 [Tekcr] : yue6Hoe mocodue / E. A. Kpyk, A. A. OBunnaHMKOB ; C.-
[Tetep6. roc. yH-T aspokocm. mpudopoctpoenus. - CIIO6. : U3n-Bo
I'YAIL 2013. - 84 c.

https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?268006
Metoap! cy4aifHOr0O MHOKECTBEHHOTO J0CTyNA : [ DIEeKTPOHHBIN
pecype] : monorpadus / A. M. Tropnukos ; C.-Iletep6. roc. yH-T
A’POKOCM. MPUOOPOCTPOCHHUS. - DIEKTPOH. TeKCTOBBIE NaH. - CII6.
: M3n-Bo I'VAII 2014. - 300 c.

http://www.znanium.com/catalog.php?bookinfo=234272
TexHonmornn MOOMJIBHOW CBSI3U. ycnyrd W cepBuchl / A.Tl.
bensToB, N.1O. XKyxkos, JI.M. Muxaiinos, A.B. CtapukoBckuii. -
M.: UHOPA-M, 2012. - 206 c.

http://www.znanium.com/catalog.php?bookinfo=371411
MHorokaHaJbHEIC TEJIEKOMM YHUKAI[MOHHbBIE CHCTEMEL.
Y.1.IIpuHUOUOBI TOCTPOEHUS TEJIEKOM. CHUCTEM C BpEMEH.
pasnen. kananoB: Yu.noc./ A.b. Tumenxo. - M.:11[ PUOP:HUILL
HMH®PA-M,2013 - 104 ¢



https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?268006
http://www.znanium.com/catalog.php?bookinfo
http://www.znanium.com/catalog.php?bookinfo

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTn « HTepHeT»
URL aapec HaumenoBanue

https://e.lanbook.com/ | DnekrponHas OUOIHOTEYHAS CHCTEMA

https://znanium.com/ | DnekTpoHHas OHMONIMOTEYHAs CUCTEMa

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTpPOTpaMMHOTO O0OECHEUEHUS, HCIOIB3YEeMOTO0 TPH OCYIIECTBICHUU
00pa30oBaTeNIbLHOTO Mpolecca Mo AUCLUIIINHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne /a HanmenoBanue
1 MS Office
2 MS Windows
3 MS Visual Studio
4 Matlab
8.2. Ilepeuenn MH(pOPMAaLOHHO-CITPABOYHBIX CHCTEM,HUCIIOIb3YEMBIX pH

OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE
[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW N  OCYLIECTBICHUS
00pa30BaTeIILHOTO MpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | ®onpg aynuropuii I'Y AIl muist mpoBeneHus 3aHATHI
JIEKIIMOHHOTO U CEMHUHAPCKOTO (MPAKTUYECKOTO) THUTIA,
TPYNMNOBBIX U MHAUBUIYAJbHBIX KOHCYJIbTALIMI, TEKYIIETO
KOHTPOJIS U IPOMEKYTOYHOM aTTECTALUU.

Crienman3upoBaHHas MeOelTb; TEXHUIECKHE CPEICTBA O0YUICHUS,
CITy>Kalliue JUTsl IPEeICTaBICHUs yueOHOM nH(opMaIuu 00JIbIION
ayJMTOPUH; IEPEHOCHON HA0OP JEMOHCTPAIIMOHHOTO 000y TIOBaHUS

2 | JlabopaTopus ceTeii H cucTeM NMepeaavn HHGOPMALUH ayn. 14-28,




Crnenmanu3upoBaHHas MeOellb; TEXHUYECKHUE CpeicTBa 00yUeHus, Bbonbmas Mopckas, 67
CITy>Kallue ISt IPeICTaBIeHus yaeOHOi nH(pOopMaIui OO0
aymutopun; naboparopHoe obopynoanue (II19BM - 10 mwir.,
00bEeJMHEHHBIE B JJOKAIBHYIO BEIUUCIUTEIBHYIO CETh C BBIXOJOM B
BEIAHCIUTENBHYIO ceTh I YAIl u IHTEpHET, CTEHIBI ¢ KOMMYyTAITHEH
MaKeTOB ¥ KOMMYTAIlMel KaHaJIOB, CTPYKTypUpOBaHHasI KaOenbHAas
crcTeMa, CTOMKH ¢ TeJICKOMMYHHKAIMOHHBIM 000PYAOBaHUEM,
crcTeMa MUTAHUS M BEHTWIALUH, SMYJISTOP aKTUBHOT'O CETEBOTO
000py10BaHHs)

10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CocraB OLEHOYHBIX CPEACTBAIS NPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
o0yyaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISl IPOBECHHUS IPOMEKYTOYHOM aTTeCTalluu

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHLBIX CPCACTB

OK3aMeH Crrcok BONMPOCOB K 3K3aMEHY

10.2. B kayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI O0OYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas npuBejcHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P bopvp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABJICHNUS,

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelMaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT e€ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOH CIeMaTN3uPOBAHHBIX TOHSITHA.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMHUPAasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATypHI;

— JIONyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTIBITBIBACT 3aTPyJHEHHS B TMPAKTHYECKOM TPUMEHEHWW 3HAHUH
HaIlpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS,

— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000OICHHUI;

— YaCTMYHO BJIJIEET CUCTEMON CHEeNMATU3UPOBAHHBIX MOHSITHH.

«YOOBJICTBOPUTCIIEHO»
(GaYTCHO»
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Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0auTbHad MIKaIa PAKTEP (op

— o0Oyyaromuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYIUPYET BHIBOJOB M 000OIIICHHUIA.

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne Kon
Ilepeuens BonpocoB (3a7a4) A1 3K3aMeHa
1/ WHJMKaTOpa
1 | O0oOmenHas MOIENIL CUCTEMBI COTOBOM CBSI3H. I1IK-1.3.1
I1K-1.3.2
I1K-1.3.3
I1K-3.3.1
I1K-6.3.1
2 | Opranu3zamus paboTsl ¢ A00HEHTCKUMHU YCTPOMCTBAMH B OJTHOM IIK-1.B.1
CEKTOope. [1K-6.B.1
3 | Ocobennocth nmoctpoeHus Gpuandeckoro ypoBHs B ceTsx 4 nmokonenus. | [1K-1.3.1
I1K-1.3.2
I1IK-1.3.3
I1K-6.3.1
I1K-1.B.1
4 | Opranuzanus NOAKIIOYEHHUs a0OHEHTCKOI0 YCTpoiicTBa K 6a30B0i IIK-1.V.1
ctaniuu. [IpumMeneHne cnenuanbHbIX KOJO0B MpH noAxkiatoueHnu k bC [K-1.¥.2
(mpeamOymna). IIK-1.B.1
[1K-1.B.2
I1K-6.B.1
5 | Bo3moxHsble kKoHGIUMKTHI TpH noaktodeHnu k bC. HeobxoaumocTsb IIK-2.B.1
WCITOJIB30BaHUs IPOLEAYPHI ITOCIIET0BATEIBHOIO YBEIUYCHUS I1K-6.B.1
MOII[HOCTH.
6 | YoporeHHsli aHanu3 npouecca nojkiatodenus kK bC. I1K-2.B.1
7 | IlyTu noBbILIEHHS] CKOPOCTHU NEPEaul JaHHBIX B COTOBBIX CETAX. IK-1.V.1
OreHka CKOpOCTH Iepeiady Ha OCHOBE (hOPMYJIbI POITYCKHOM IIK-1.¥ .2
CHOCOOHOCTH.
8 | [ToBbIIEeHHE CKOPOCTH TEPEIauM 3a CUET YBEINICHUS MOITHOCTH [IK-1.¥.1
NIEpPEIaBaEMOr0 CUTHaJIa U MIMPUHBI [TOJIOCHI YaCTOT. I1K-1.Y.2
9 | IloBBIIIEHHE CKOPOCTH TEPEIAYN 3a CUET UCIONB30BaHus MabiX bC. [IK-1.¥.1
I1K-1.Y.2
10 | [oBbIIeHNE CKOPOCTH MIEPEAuH 32 CUET UCTIOTH30BAHUS [IK-1.¥.1
HalpaBJIEHHBIX AaHTEHH U MCII0JIb30BaHMsI 00JIee BBICOKUX YacToT. I1K-1.V.2
11 | [ToTeHnmanbHBIE BO3MOKHOCTH YBEITUYCHUS CKOPOCTHU TIepeaadn st IK-1.V.1
BOCXOJSIIIIEr0 M HUCXOSILETrO KaHala Nepeiayy 1aHHbIX. I1K-1.Y.2
12 | IoBbIIeHNE CKOPOCTH TIEPEIauu 3a CYET N3MEHEHHSI B3aHMO/ICHCTBUS [IK-1.¥.1
YCTPOMCTB COTOBBIX CETEH. I1K-1.Y.2
13 | DHeprerudeckas 3QpPeKTUBHOCTh pabOTHI OECIIPOBOHBIX YCTPOMCTB. IK-1.V¥.1
I1K-1.Y.2
14 | OcHoBHas uaes THOPUIHBIX CIIOCOOOB OPraHMU3ALUH TIOBTOPHOM IK-1.3.1
nepeaayu. I1K-6.3.1
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15 | Ananu3 3(ppeKTUBHOCTH METOA0B THOPUIHONW OOpATHOM CBS3H. IK-1.V¥.1
IK-1.Y.2

16 | AHanu3 BIMSIHUS OTPAHUYCHHS YKCIIa TOBTOPHBIX mepenad Ha ckopocth | [TK-1.V.1
nepeiavy B cIydae, eCIi He UCTIONb3yeTcsl ThOpuaHas ooparHas cBsi3b. | [IK-1.Y.2

I1K-2.B.1

17 | Ananu3s 3¢ (eKTUBHOCTH MOMEX0YCTOHUNBOr0 KoaupoBanus B cucrtemax | [1K-1.V.1
¢ 00paTHOM CBS3bIO. [K-1.Y.2
I1K-2.B.1

18 | [TocTpoenue ko10B XOMMHUHTA C 33J]aHHBIM YrciioM nHpopmarmonHeix | [TK-1.VY.1
CHMBOJIOB (32/1aHO YHCJI0 MHPOPMALMOHHBIX CHMBOJIOB, TOCTpouTh kog | [TK-1.Y.2
C MUHUMAJIbHBIM PacCTOSIHUEM 3 1 MUHUMAJIbHBIM YHCIOM
IIPOBEPOYHBIX CUMBOJIOB).

19 | [ToBbimenne 3P GHEeKTUBHOCTH UCTIOIB30BaHHUS TTIOMEXOYCTOMYHNBOTO IK-1.V¥.1
KOJAMPOBaHUS /17151 OECIIPOBOAHBIX CETEH 3a CUET MATKOTO [IK-1.¥.2
JIEKOIUPOBAHMSI.

20 | ITepeOOpHBIA aNTOPUTM KECTKOTO JEKOTUPOBAHMSL. IK-1.3.1

21 | IlepeGOpHBIN aNTOPUTM MSTKOTO JIEKOJAWPOBAHUSL. I1K-1.3.1

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne i/ I[Tepeuens BompocoB (3a1au) s 3auera / qudd. 3ayera
p p (3ana4) 1 aapd WHIMKATOPa

V4eOHBIM IJIAHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTUPOBAHUS/BBHIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS. KYPCOBOM pabOTHI

Ne /i [TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeneHHMsT TPOMEXKYTOYHOM arTecTallii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Kon

Ne n/m [IpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB
WHJIMKAaTOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIHHE OOYYaIOIUXCS 3a09HON (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Mertonnueckue MaTepUaibl, OMpENEIISIOINE MPOLENYpHI OLICHUBAHUSA
WHAUKATOPOB, XapaKTEpU3YIOUUX JTanbl (OPMHUPOBAHUS KOMIETCHIIMMA, coAepkKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOMMUX MNOPSIOK U MPOUEaypy
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaromuXxcs
'VAIL
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11. Meroau4eckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHHs A7 OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JIEKIUOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIoKEeHHe yueOHoro marepuana. Ha3HadueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TEME, 2 B OCBOCHHH
(GyHAaMEHTaIbHBIX MpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs pacKpbIBaeT MOHATUHHBINA anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJIbHOE INPEACTAaBIEHUE O AUCIUILUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILIJICHHUSL.

— MOSBJIECHUE HEOOXOJMMOTro MHTEpeca, HEOOXOANMOTrO JUIs CAaMOCTOATENILHOM padoThI;

— IIOJIy4YCHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKUM U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACHATH IJIABHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBI MaTepHUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJ0B U
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuaja TIpU MPOBEAECHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiaeHus JEKIHOHHOIO MaTepuaia:

Paznen 1. IlocTtpoeHune cucteMbl MOOMIIBHOMN CBSI3U

Paznen 2. IlyTu noBbIIeHNS] CKOPOCTH Tepefjaun B COTOBBIX CETSIX

Paznen 3. Opranuzanus nepenadu ¢ 00paTHOM CBA3bIO B OECIIPOBOAHBIX CETAX

11.2. Meroauueckue ykazaHus A OOyYaroIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpEeNHUTh 3HAHMS, TMPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.
BeimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBHBIX MEPONIPUATHH.

Breimmonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenensieMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLerocs:

— TIpHOOpeTeHHE HaBBIKOB HCCIEIOBaHHUS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUILTHBI;

— 3aKpeIuvleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIHSIX;

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TmpuoOpeTeHrne  HaBBIKOB  CAaMOCTOSATEIBRHONW  paboThl ¢ J1abOpaTOpHBIM
000opyI0BaHUEM U TPUOOPAMH.
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3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX PadoT

Bapuant 3amanus mo Kaxmol mabopaTopHoil paboTe OOydaromuiics IMojydaeT B
COOTBETCTBUHU C HOMEPOM IO X)ypHaiy rpymmbl. [lepen mpoBeneHuemM 1abopaTopHOU paboTHI
oOyJaroiemMycs cielyeT BHUMATeIbHO O3HAKOMUTHCA C METOAMYECKUMHU YKa3aHUSIMHU IO ee
BBITIOJTHEHHIO. B cOOTBETCTBHH C 3a7jaHHEeM O0yJYaIONIUICS JOHKEH MOATOTOBUTh HEOOXOMMbBIC
JaHHble, MOJY4YUTh OT TMpernojaBareis JOMYCK K BBINOJIHEHUIO JA0OpPaTOpHON paboThl,
BBITIOJTHUTHh YKa3aHHYIO IMOCIIE0BATEILHOCTh JCUCTBUN, IMONYYHTH TpeOyeMble pPe3yJbTaThl,
0hOPMHTH | 3AITUTUTH OTYET 10 JaOOpaTOpHOH padoTe.

JlaGopaTopHnas pabota 1. MonenupoBaHue CHCTEMBI ITepeavn JaHHBIX C periaronieil o0paTHOM
CBSI3BIO.

[TocTpoeHue Monenu CUCTEMBbl Mepeaud JaHHBIX C HCIOJIb30BAaHUEM pelIaolieil o0paTHOI
CBs3b10. JIJIs1 MPOBEPKH LETOCTHOCTH JAHHBIX HCIOJIB3YETCS HMUKIUYSCKUH M30BITOUYHBIN KOJ
(CRC), B KauecTBe MOAYJISALMHM TpPUMEHseTcs aBouyHas (aszoBas moxysinus (BPSK).
PaccmarpuBaercss Mozienb KaHajda C aJIMTHBHBIM OCNIBIM TayCCOBCKMM IIyMOM. B ciydae
oOHapyXeHHBIX OIIMOOK MOBTOpPSIETCS IMepenada cooOIIeHHus MO0 KaHainy. B mabGopaTtopHoit
paboTe OICHWBACTCS CKOPOCTh NMEPeIavd JAHHBIX TAKOW CHCTEMbI NIPH Pa3IMYHBIX 3HAYCHHSIX
cootHomeHus: curHan/myMm (SNR), orieHuBaeTcsi BEpOSITHOCTh OMIMOKKA Ha OUT U BEPOSITHOCTh
HEOOHapYKEHHbIX OIINOOK.

JlaGopaTtopHast pabota 2. MonenupoBanue 0a30BOi CUCTEMBI NTepeAaun JaHHBIX ¢ THOPUTHOMN
permaromieii o00paTHOM CBA3BIO.

[Toctpoenne mojnenu 0a30BOW CHUCTEMBI Tepeladyd JaHHBIX C HUCIOJIb30BAaHUEM THOPUIHOU
pemaromieii  o0paTtHO  cBsi3pro. s TpPOBEpPKH  IENOCTHOCTH JAHHBIX  HCIOJB3YeTCs
UKIMYCCKUI M30bITOUHbIH Ko ¢ 16 mpoBepounbiMu Outamu (CRC-16). IlepemaBaembie 1o
KaHaJly JTaHHbIE KOJUPYIOTCS NOMEXOYCTOMUMBBIM KOAOM. B KauecTBe MOMEXOYCTOHYMBOIO
KOJIMPOBaHUS UCIIOJIB3YIOTCS KOJIBI XOMMHUHTA. J{J1s1 Iepeiaun ucnoab3yercst ABONYHas (pasoBast
monymsiius (BPSK). PaccmarpuBaercss Mozenb KaHaia € aJIMTUBHBIM O€JIbIM TayCCOBCKHM
nrymMoM. B ciydae oOHapy>KeHHBIX OIMIMOOK TOBTOPSIETCS Tepenada COOOIIeHus Mo KaHay. B
nabopaTopHOil paboTe wucciaenyercs BIUSHHE COOTHOUIEHHWS CHUTHAI/IIYM M CKOPOCTH
MIOMEX0YCTOWYMBOTO KOJIa Ha CKOPOCTh TIepeaayH.

JlaGopaTtopHast padora 3. VccrnenoBanue BIUSTHUSL CTOCOOOB TOCTPOEHUSI THOPUTHOM
pematomieil 0OpaTHOM CBsI3U HAa CKOPOCTh Tepe/iaul JaHHBIX.

[TocTpoeHne Mozenu CHCTEMBI MEpeAayul JaHHBIX C UCIHOJIb30BaHUEM THOPHIIHON periaromein
oOpaTtHOW cCBsi3pl0. Mogenupyercss JBa TUNA TaKUX CUCTEM: C  HCHOJIb30BaHHUEM
KOMOMHMpOBaHUS M0 YeH3y M C HUCHOJB30BaHHWEM HapallliBaeMON H30bITOYHOCTH, 3a CUET
UCIIOJIb30BAaHUSl CEMEHCTBA KOJOB B PEKHMME IEpEMEHHBIX ckopocred. [lns mpoBepku
LEJIOCTHOCTU JIaHHBIX HCIOIb3YEeTCSd HUKINYECKHM H30BITOYHBIA KOJ C¢ 16 TIpoBEepOYHBIMU
o6utamu (CRC-16). IlepenaBaemble Mo KaHay JaHHbIE KOJUPYIOTCS TOMEXO0YCTOWYUBBIM KOJIOM.
B kadectBe moMexOyCTOMYMBOIrO KOJIMPOBAHHUS HCIOJIB3YIOTCS CBEPTOUYHBIE KOJbI B PEXKHUME
MOCTOSIHHBIX M TEpPEeMEeHHBIX cKopocTel. s mepenaun ucmosib3yeTcst JBoMuHas (as3oBas
monyisinius (BPSK). PaccmarpuBaercss Mojenb KaHalla ¢ aJJIATHUBHBIM O€JIBIM T'ayCCOBCKUM
IIyMOM M MeJUIeHHbIMU PeneeBckuMu 3amupanusiMu. B ciydae oOHapyXeHHBIX OHIMOOK B
MIEPBOM THUII€ CHCTEMbI MOBTOPSIETCS Mepeaadya cOOOLIEeHUs M0 KaHaly, Ha MPUEMHOM CTOpOHE
IPOBOJIUTCS KOMOMHHPOBAHUE BCEX MOJTYYEHHBIX KOMHMM OJHOTO COOOIIEHMS AJIS MOBBIIICHUS
BEPOATHOCTH BEPHOr0 JEKOIWpOBaHMS. B ciiydae oOHapyXEHHBIX OIIMOOK BO BTOPOM THIIE
CHCTEMBl TIO0 KaHaJly MNepefaroTcs JONOJHHUTEIbHbIE OUTHI M30BITOYHOCTH, YTO YMEHbIIAeT
CKOPOCTh KOJa M TOBBIIIAET MCIPABISAIONIYI0 CIIOCOOHOCTh MOMEXOYCTOWYMBOro kKojaa. B
nabopaTopHOil paboTe uCClemayeTcss BIMSAHHAE COOTHOLICHHS CUTHAJ/IIYM, CKOPOCTH
IIOMEXOYCTOWYMBOTO KOJAUPOBAHUS U TUIIA HCIIOJIB3YEMOM CHCTEMBI HA CKOPOCTH IIEPEayH.
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CrpykTypa 1 opma oTUeTa 0 1a00paTOPHOM paboTe

Otuer o nabopaTopHON padoTe JOKEH BKIOYATh B CE0S: TUTYJBHBIM JIMCT, IETb
paboTel, (HOPMYIHUPOBKY 3aJaHMsI, aITOPUTMBI MPOTPaMM, TEKCTHI MPOrPaMM U BBIBOJBI TIO
nabopaTopHoi pabdore.

TpeboBanus k ohopMIIEHUIO OTYETA O JIabopaTOpHOi paboTe

[To maGopaTopHbIM pabOTaM BBITIONHSAETCS OTYET. THUTYNBHBIA JUCT O(OpMIISETCS B
COOTBETCTBHUH C I1ab0HOM (0Opasiom), mpuBeaeHusM Ha caiite I'YAII (https://new.guap.ru/) B
paznene «HopmartuBuas mokymentanus»  (https://guap.ru/standart/doc). TekcTtoBbie |
rpaduyeckue MaTepuaibl O0QOPMISIIOTCA B COOTBETCTBHH ¢ jAcicTByronumMu ['OCTamu wu
TpeOoBaHusAMU, NpuBeAcHHbIMU Ha caiite I'YAII B pasgene «HopmaruBHas AOKyMEHTaLUs»

(https://guap.ru/standart/doc).

Mertoanyeckue ykazaHHs 10 IPOXO0KJICHHUIO Ja00paTOPHbIX PaboT:
Hcnonp3oBanne rubpuHOi oOpaTHOM CBsI3W B OECHPOBOAHBIX CETAX : Y4EOHO-METOJUYECKOE
nocobue / A. A. bypkos, A. M. Tropnukos ; C.-Iletep6. roc. yH-T a3poKOcM. TpUOOPOCTPOCHHUS.
- DneKTpoH. TeKcToBbIe AaH. - CankT-IlerepOypr : U3n-Bo 'YAIIL, 2022. -47 ¢

11.3. Mertoauueckue ykazaHus JUIsi OOYYaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIBHOMN
paboTsl

B Xo/ie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUIO ¥ TIPU METOJUYECKOM PYKOBOJCTBE INPEMOAABATENs, HO 0€3 ero HemocpeaCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITIOJIHEHHUS CaMOCTOSITENBHOM paboOThI, y oOywaromierocs: GpopmMupyercs
1enecoo0pa3Hoe IIaHUpOBaHue pabodero BpeMeHH, KOTOpOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckuMi ~ MaTepuaiaMH,  HAMNpaBISIIONIMMH  CAaMOCTOSITENBHYIO  paboTy
00yJaronuxcs SABISIOTCS:

—  yue0HO-MEeTOIMYEeCKUI MaTepual Mo AUCIUTUIHHE.

11.4. MeTtoauueckue yKazaHHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEAYCMaTpUBAECT KOHTPOJb KayeCTBAa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

dopma MpoBeACHUS TEKYLIETr0 KOHTPOJISI — 3alllUTa OTYETOB I10 J1a0opaTOpHbIM paboTam.
Pe3ynbTarhl TEKYIIEro KOHTPOJIS YUUTHIBAIOTCS MPU MPOBEJCHUH MPOMEKYTOYHON aTTecTalluu B
coorBercTBUM ¢ TpeboBanusimu CTO I'YAIL. CMK 3.76 «IlonoxeHue 0 TEKyIIEM KOHTpPOJIE
yCIIEeBAaEMOCTH U MIPOMEKYTOUHOM aTTecTanuu cTyJAeHToB U acnupaHToB 'Y AIL oGyuaroniuxcs
1o 00pa3oBaTebHBIM IPOTrPaMMaM BBICIIETO 00pa30BaHUI.

11.5. Metoauueckue yka3aHHs JJi OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[IpomexxyTounass  arrectansi  OOydyarOIIMXCsl  NpeJyCMaTpuBaeT  OLIGHUBaHHE
IIPOMEKYTOYHBIX M OKOHYATCIILHBIX PE3yJlbTaTOB 00ydeHus 1o aucuuiuiiHe. OHa BKIIIOYACT B
ceOs:
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— D9K3aMeH — ¢opMma OICHKM 3HAHHWH, MOJYyYEHHBIX OOydJalomMMcs B Ipoliecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIbHONU paboThl, CIOCOOHOCTH
IPUMEHATh MUX JUId PEILICHUs NPAKTUYECKUX 3ahad. DK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
Nepuoj, SK3aMEHAIIMOHHOW CEeCCHMM W 3aBepILIAeTCsl aTTECTAllMOHHON OICHKOM «OTIMYHOY,
«XOpOILI0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

Cucrema OIEHOK MpPHU IMPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAallMl OCYIIECTBIAETCS B
COOTBEeTCTBUH C TpeboBanmsiMu Ilonmokenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEKYTOUHOM arrectanuu cryaeHToB ['YAII, oOyyarommxcs MO mporpaMmaM BBICIHIETO
obOpazoBanus» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIICHKH KadyecTBa ydeOHOW paboTh
crynentoB B ['YAIIl». Dk3amen mnpoBoautcs B ycTtHOW (opme. Ilpum siBke Ha 53K3aMeH
oOyyaromuiicss 00s3aH HMEThb NpU cede 3aUeTHYI0 KHIDKKY, KOTOPYIO OH IpEAbSBISET
npenogasarento. [IpueM sx3amena 0e3 3aueTHOW KHMKKU He Jomyckaercs. Ecinu co cTopoHbI
oOyyaromerocss BO BpeMs SK3aMEHa JIOMYIICHbl HapylmleHHs y4eOHOW AMCHUIUIMHBI
(criichIBaHME, HECAHKIMOHMPOBAHHOE HCIIOIB30BAHUE CPEICTB MOOWIBHOW CBSI3U, ayAHO—
IUIEHEepOB U JIPYIHX TEXHUYECKUX YCTPOMCTB), HapyIIEHUs IpaBUJI BHYTPEHHErO pacropsjika
['VAIL, npeanpuHsitTa TOMbITKAa TMOJJIOTa JOKYMEHTOB, IIpernojaBaTesib BIpPaBe YyIAIUTh
oOyuyarolerocsi ¢ ’K3aMEeHa C 3aHECEHHEM B BEJIOMOCTb OLIEHKH «HEYAOBJIETBOPUTENIBbHO». [10
pe3ynbTaTaM d9K3aMeHa IMOJOXKUTeNIbHAs OLIEHKAa 3aHOCUTCS IpEenojaBaTeieM B BEAOMOCTbh U
3aUeTHYI0 KHIKKY. OTpuuareinbHas OLEHKA 3aHOCHTCS TOJIBKO B BenoMmocTh. HesBka
o0yyJaromerocsi Ha 5K3aMEH OTMEYaeTCs B BEJOMOCTH CIOBAMH «HE SIBUIICS», JHOO «H/S».
JIMpeKTop MHCTUTYTa HA OCHOBE BEJOMOCTH BBISICHSIET IPUUYMHY OTCYTCTBUS OOYUaIOLIErocs Ha
9K3aMEHE U IPUHUMAET PELIEHHE O MOPSIIKE MOCIEAYIOIEN CAauu.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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