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AHHOTaNIMA

HNucuummHa  «YCTpoWcTBA H  CHCTEMBI  OCCIIPOBOJHOW  CBSI3M»  BXOJHUT B
o0pa3oBaTelbHyI0 MPOrpamMMy BBICIIETO O0pa30BaHHUS — MPOrpaMMy CIEHUAIUTETa IO
HampaBlieHUI0 moAroToBku/ crenuanbHocTd  10.05.03  «MHpOpManmonnas 06e30MacHOCTh
ABTOMATU3UPOBAHHBIX CHUCTEM» HampaBieHHOCTH/Crienuanu3aniu «be30nacHOCTh OTKPBITHIX
WH(OPMAIIMOHHBIX cucTeM». JluciuiimHa peanusyercs kadeapoi «Ne25.

JucuunnuHa HauejaeHa Ha GOpPMUPOBAHKE Y BBIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIHIHA:

I[IK-3  «Cmocoben  pa3zpabGaTbiBaTh ~ CpEIACTBa  3aIlIMTBI  CETE€H  CBA3M  OT
HECaHKIIMOHUPOBAHHOTO JOCTYIIa»

IIK-8 «Cnoco0GeH oCyIIeCTBIATh OKCIUTyaTalldil0 aBTOMATH3HPOBAHHBIX CHCTEM B
3aIUIIEHHOM HCIIOJTHEHUN)

I[IK-9 «CmocobGeH ocymecTBIsATh padOTBl MO OICHKE pabdOTOCIOCOOHOCTH U
3¢ (HeKTUBHOCTH IPUMEHSEMBIX TPOrPaMMHO-AIIAPATHBIX CPEICTB 3aIUTHI HH(GOPMAIIUN

CopaepxaHue AUCIHUILUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBS3aHHBIX C IIOCTPOCHUEM
CUCTEM MOOMIIBHOM CBSI3M, METOJaMU MOBBIIICHUS CKOPOCTHU MEpeayd B COTOBBIX CETSX,
opraHu3alei nepenayu ¢ oOpaTHOM CBSI3bIO B OECIIPOBOIHBIX CETSX.

[IpenogaBanyie AMCHMIUIUHBI TpPEIyCMaTpUBAeT CleAylomue (QOpMbl OpraHHU3allH
y4eOHOro IMpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJArOIIETOCH.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B popme AudQepeHIIMPOBAHHOTO 3a4eTa
(5 cemectp).

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI

Lenbto mpenonaBaHus AUCHMILTUHBI «YCTPOWCTBA M CHUCTEMBI OECIIPOBOJHON CBSA3M»
SIBIISICTCSl TOJYYCHHE OOYYaIOIMMUCS HEOOXOIAMMBIX UM HABBIKOB B OOJIACTH COTOBOM CBSI3H.
PaccmaTpuBaroTCsi MyTH NOBBIIIEHHS] CKOPOCTH IEpelayd B COTOBBIX CETSX, OpraHu3alus
nepesayn ¢ 0OpaTHOM CBS3bIO B OECIIPOBOIHBIX CETSX.

1.2. JlucuumiamHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa3oBaTesbHBIX OTHOIICHUM, 00pa30BaTEIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (J1ajee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare m3yueHUs AMCHUILIUHBI OOYUYAIONIUICS JOJDKEH 007alaTh CIEIYIOIIMMHU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETEHIIMN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Kox u HauMeHoBaHMe HHANKATOPA
KOMITETCHITHI KOMITETCHITHT JOCTHOKCHHS] KOMIIETEHITUU
[TK-3 Cnocoben
a3pabaTbIBaTh
pasp . | IIK-3.3.1 3HaTh cpeacTBa aHAIM3a U KOHTPOJIS
[TpodeccuonansHbie | CpeACTBA 3aLUTHI CETEH
3alMIIEHHOCTH CPEACTB 3alllUThl CPE/ICTB
KOMITETCHIINH CBSI3H OT N
CBSI3H CETEeH 2IIEKTPOCBSI3U
HECaHKIIMOHHUPOBAHHOTO
JocTyna
[TK-8 Cnocoben
OCYIIECTBIISATh
IIK-8.Y.2 ymeTp BoccTaHaBIUBATh
[TpodeccuonanpHbie | SKCILTyaTaLUIO
paboTocrnocoOHOCTh KOMIIOHEHTOB
KOMITETCHIINH ABTOMATHU3UPOBAHHBIX
ABTOMATHU3UPOBAHHBIX CHCTEM
CHCTEM B 3allIUILIEHHOM
WCTIOJTHCHUH

ITK-9 Criocoben
OCYIIECTBIISATh PaOOThI

10 OLIEHKE I1K-9.3.1 3HaTh METOMBI U CPENCTBA
a00TOCTIOCOOHOCTH U | TOJTy4YeHHsI, 00pabOTKU U Nepesaun
[TpodeccronanbHbIe P Y1 » OOP peal
N 3P PEKTUBHOCTH UH(POPMALIUU B ONIEPAIIHOHHBIX CUCTEMAX,
IPUMEHSIEMBIX crcTeMax yrpaBlieHUs 0a3aMH TaHHBIX U
IPOTrpaMMHO- KOMITbIOTEPHBIX CETSIX

anmnapaTHbIX CPEJCTB
3alMThl HH(OpMALUU

2. Mecro nucuumianHsl B cTpykType OI1

JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJIarOITUMUCS
IIPU U3YYEHHUH CIEAYIOUINX JUCIMILINH!

— «T'exHOJO0rUYU ¥ METO/Ibl TPOTPAMMHUPOBAHUSY,

— «OCHOBBI paINOTEXHUKW,

3HaHMs, TOJNyYeHHBbIE NPU HU3YUYEHHWU MaTepuana JaHHOW JUCHUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI PU U3YUYEHUU IPYTUX JUCIUILINH!

— «Cery ¥ cUCTEeMBI Nlepeauu HHGOpPMaITUN

3. O0beM U TPYJ0EeMKOCTh JUCLIUTUIUHBI
Jlanubie 00 oOmieM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pacipeieIieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITNHBI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemecTpam
No5
1 2 3
Oowan mpyooemKocmp oucCyunIUHbLL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmoamenvHas paboma, Bcero (4ac) S7 S7
Buo npomesrcymounoin ammecmayuu: 3auet, | Hdudd.
nudd. 3auer, sx3amed (3auer, [udd. 3au, Dk3.) 3a4., M. sau.,

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCIUIUIMHEI IO pa3eiaM v BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIINHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCHUTUIMHBI J'[(e;{_gm H(?IEECC)?’) ([JI-;};) Iil‘}gsp CP (gac)
Cemectp 5

Pazzen 1. [TocTpoeHue cucreMbl MOOMIIBHOM CBA3H 8 5 17

Pazznen 2. [1yTu noBBIIIEHNS] CKOPOCTH NIEpeau B 10 6 20

COTOBBIX CETSIX

Pazznen 3. Opranusanus nepegaadu ¢ o0paTHou 16 6 20

CBSI3bI0 B OECIIPOBOJIHBIX CETAX

HUroro B cemectpe: 34 17 57
Htoro 34 0 17 0 57

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
oOydJarlolmuMuCs  ONpEeAeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymieit
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIIMOHHOT'O IUKJIA

Howmep paznena HasBanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Paznen 1. [TocTpoenue cucteMbl MOOMIIBHOM CBSI3U

O0001IeHHast MOIEIb CHCTEMBI COTOBOM CBSI3H.

Opranu3zanust paboTel ¢ A0OHEHTCKUMHU YCTPOWCTBAMHU B OJTHOM
cektope. OCOOEHHOCTh MOCTPOEHHUS (PU3MUECKOTO YpPOBHSA B
cetsax 4 nmokosieHusi. Opranu3anus MOAKIIOYEHUST a00OHEHTCKOTO

5




ycTpoiicTBa K 0a30Boi craHIiuu. lIpuMeHeHHe crHemuanibHBIX
kojoB Tpu mnonkiodeHnrn K BC (mpeamOyma). Bo3mokHbIe
KOHQuMKTEI 1pu mnoxakmodeHun Kk BC. HeoOGxoaummocTtsb
WCIOJIb30BAaHUSl TMPOIEIyphl IOCIEA0BATEIBHOIO YBEIUYECHUS
MOIIHOCTH. Y IPOIIEHHBIN aHaiau3 npouecca noaxioueHus K bC.

Paznen 2. IlyTu mnoBbIIIEHUS CKOPOCTH IE€peAayd B COTOBBIX
CeTsIX

[Tytu mnoBBILIEHUS CKOPOCTH Iiepefayd JaHHbIX B COTOBBIX
cerax. OIEeHKa CKOPOCTH Tepelayd Ha OCHOBE (HOpMyJIbI
IPOIYCKHOW criocoOHOCTH. [loBBIlIEHHE CKOPOCTH Iepeadn 3a
CYET YBEIMUYCHHS MOITHOCTH MEePEIaBaeMOr0 CUTHAJIA M ITUPUHBI
nojocel 4acToT. [loBBIIIEHHME CKOpPOCTH Meperayd 3a CyeT
ucnonb3zoBanus Manbix BC. IloBblieHHe CKOpOCTH mepesadyu 3a
CYET HCIIOJIb30BAaHUS HAlpaBJICHHBIX AHTEHH U HCIOJIb30BAHUS
Oomee  BBICOKMX 4YacToT. [loTeHIMaNbHBIE BO3MOXXHOCTHU
YBEJIMYEHUSI CKOPOCTH Mepelaud s BOCXOJALIEr0 U
HUCXOJISIIET0 KaHalla Mepeaayd JaHHbIX. [[oBbIIIeHne CKOPOCTH
nepefayd 3a CueT MU3MEHEHMs B3aMMOJAEHCTBUS YCTPOMCTB
COTOBBIX ceTeil. OHueprernyeckas d3()(EKTUBHOCTH PaOOTHI
0ecIpOBOJIHBIX YCTPOMCTB.

Pasmen 3. Oprammsamnmsi mnepenads ¢ OOpaTHOH CBSI3BIO B
OeCIPOBOHBIX CETAX

OcHoBHas ues THOPUAHBIX CIIOCOOOB OpraHW3alUy OBTOPHOU
nepenaud. AHanu3 A3PEGEKTUBHOCTH METOJOB THOPHIHON
oOpaTHOM CBsA3M. AHaIM3 BIUSHUS OrpaHMYEHUs 4HCIa
MOBTOPHBIX IE€pead Ha CKOpPOCTh IEpefauu B ciaydae, €Clid He
UCTIONB3YyeTCsl  TUOpujaHas  oOpaTHast  CBS3b. Amnanus
3P HEKTUBHOCTH TOMEXOYCTOMUNBOr0 KOJUPOBAHMS B CHCTEMax
¢ oOpatHoii cBs3bt0. [locTpoeHne ko/10B XOMMUHTA C 3aIaHHBIM
YuciIOM  MHGOPMALIMOHHBIX ~ CHUMBOJIOB  (33JaHO  YHCJIO
MH(OPMALIMOHHBIX CUMBOJIOB, MIOCTPOUTH KOJ ¢ MUHUMAaJIbHBIM
paccrossHueM 3 ¥ MHUHUMAJIbHBIM 4YHCIOM IIPOBEPOYHBIX
CHUMBOJIOB). [loBpiieHne 3¢h(PEeKTUBHOCTH  HCIIOJIB30BAHUS
MOMEX0YCTOWYMBOIO KOJMPOBAHUS Ul OECIIPOBOJIHBIX ceTel 3a
c4eT Msrkoro JexkoaupoBaHus. IlepeOopHblil  anropuTm
KECTKOTro JexkoaupoBaHus. [lepeGOpHBIN anropuT™M MSArKoro
JIEKOIMPOBAHMSL.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOJIHILIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

Ne
/o

Templ mpakTH4EeCKUX
3aHATUN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTh, |IPAaKTUYECKOH |pa3zierna
3aHATUN (gac) MIOATOTOBKH, |AUCIUI
(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.




Tabmmia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPakTHICCKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(dac) JIMHBI
Cemectp 5
1 | MoaenupoBaHue cuCTEMBI ITEpeladu JaHHBIX 4 4 1-3
C pemaromel 00paTHOHN CBS3BIO
2 | MopenupoBanue 6a30BOM CUCTEMBI IIEpeadn 4 4 1-3
JAHHBIX ¢ THOPUIHOM pernaronieit 00paTHOM
CBSI3BIO
3 | UccenoBanue BiIusiHUS CIIOCOO0B 5 5 1-3
MOCTPOCHHSI THOPHUTHON perIatomei
0o0OpaTHOH CBSI3U HA CKOPOCTh Mepeaadn
JAHHBIX
4 | IloBeimeHue 3HPEKTUBHOCTH UCIIOIb30BAHMS 4 4 3
MTOMEXO0YCTOMYNBOTO KOJUPOBAHUS TSI
OecIpOBOIHBIX CETE 3a CYET MATKOTO
JICKOTUPOBAHHSI.
Bcero 17 17

4.5. BplinonHeHHe KypcoBOro MpoeKTa/ KypcoBoil paboThl

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIiXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabmuna 7 — Bunbl caMmocTosTebHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 5,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana
37 37
quciuminiel (TO)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
IToaroroBka K MpOMeEXyTOYHOMI
10 10
atrectrauuu (I1A)
Bcero: 57 57

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOMUXCsl [0 JUCIUIUTMHE (MOJIYJIIO)
Y4eOHo-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON padoThl 00yYaromMXCsl yKa3aHbl B
I.11. pa3aenoB 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN

[lepedyeHp MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.




Tabnuua 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
9K3EMILTIPOB B
UI]'\_’III_H;%[II))/ cc bubnuorpadudeckas ccpuika 614(6;1;;(3:1(6
ANEKTPOHHBIX
IK3EMIUISIPOB)
004.4 MHoroanTeHHas iepeiada 68
K 84 JAHHBIX B OECIPOBOTHBIX
cersx [Tekcr] : yaeOHOE
nocobue / E. A. Kpyk, A. A.
OBunHHUKOB ; C.-Iletepd.
TOC. YH-T a3POKOCM.
npudopoctpoenus. - CII6. :
Wzn-o I'VAII 2013. - 84 c.
519.6./8 Meto/1bl ClTy4aiiHOTO 30
T 98 MHOKECTBEHHOT'O JIOCTYTIA

[Tekct] : moHOTrpadus / A. M.
Tropmuxkos ; C.-Iletepb. roc.
YH-T a3POKOCM.
npudopoctpoenus. - CIIO6. :
Wzn-Bo 'YAII, 2014. - 300 c.

https://znanium.ru/catalog/product/2239154
Pexxum ,Z[OCTyrIaZ JJI1 aBTOPHU30BaHHBIX
IOJIL30BaTEJIEN.

Bsenenue B
MH(POKOMMYHUKAIIIOHHBIE
TEXHOIIOTUH : yueOHOe
nocodue / JL.I'. ['arapuna,
I'.A. Ky3nenos, E.M.
[ToptHOB, A.A. JlopoHuHa ;
o[ pell. A-pa TEXH. HayK,
npod. JL.I'. ['arapunoii. — 2-e
u3 ., ucrp. — Mocksa :
NH®PA-M, 2026. — 339 c.

https://znanium.ru/catalog/product/2150737
PC)KI/IM ,Z[OCTyrIaZ JJIA aBTOpI/ISOBaHHHX
MIOJIL30BaTEJIEN.

Tumenko, A. b.
MHorokaHaJIbHbIE
TEJIEeKOMMYHUKAIIUOHHBIE
cucteMsl. YacTh 1.
[IpuHIIMIIBI TOCTPOCHUS
TEJIEKOMMYHHUKAIIMOHHBIX
CUCTEM C BPEMEHHbIM
pasneneHneM KaHajoB :
yuebHoe nmocooue / A.b.
Tumenko, JI.B. CuBomisicos,
A.A. CnagaeB. — Mockaa :
PUOP : UIHO®PA-M, 2024. —
104 c.

https://znanium.com/catalog/product/407842

Pexxum moctyma: mist aBTOpU30BaHHBIX
OJIL30BaTEJIEN.

Yexmapes, 10. B.
BrrunciurenbHbIE CUCTEMBI,
CEeTU U TEeIEKOMMYHHUKALIUU
[DnexTponHsIii pecype] / HO.
B. Yekmapes. - 2-¢ uza. ucmnp.
u jo1r. - Mockaa : JIMK



https://znanium.ru/catalog/product/2239154
https://znanium.ru/catalog/product/2150737
https://znanium.com/catalog/product/407842

| pecc, 2009. - 184 c. |

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHOK ceTn «HTepHeT»

Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcos UH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «MHTepHeT»

URL anpec HaumenoBanue

https://pro.guap.ru/ DJIeMEHTBI 3JIEKTPOHHOIO Kypca 0 JUCHUIUIMHE pa3MEIeHbl BHYTPU
OUOC I'VAIT «MHTerpupoBaHHas cpeja 00yyeHus»

8. Ilepeuenpr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mporpaMMHOTO OOeCHeueHHs, HCIOJIB3YEeMOT0 IPH OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHp UCTIONB3yeMOT0 IPOrpaMMHOTO oOecrieueH s peacTasieH B Tadmuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmmMHOTo o0ecreueHus

Ne i/t HaumenoBanue

1. | DnexTponnas uapOpMamoHHO-00pa3oBarenbHas cpena I'Y ALl «MHTerpupoBanHas
cpena ooyuenus» (https:/pro.guap.ru/) pazpaborana corpyauukamu I'Y Al (BBenena B
skcrryatanuio mpukaszom I'YAIL ot 06.06.2017 Ne 05-215/17), nepedern Moayseit u
uX (QyHKIIMOHAILHOE Ha3HAYCHHE U3JI0XKEHBI 10 cchiike https://quap.ru/it/system/iso

2. | OdunuaneHbIi caiiT 00pazoBaTeTbHON OpraHu3ayu B cetu «MHTepHET»
(https://quap.ru/), paspaboran corpyauukamu I'YAII (BBeeH B 9KCILTyaTaIHIO
[Mpukazom ['VAIT ot 23.03.2023 Ne 05-145/23)

3. | LibreOffice 5 (JIuuensus LGPLv3)

4. | Microsoft Office 2019 (norosop I'VAIL, unpopManus o JTUIEH3UH MPEICTABICHA 0
ceputke https://guap.ru/it/system/iso/po)

5. | MozillaFirefox(muuensun GPL/LGPL/MPL)

6. | MathWorks MATLAB (zorosop I'YAII, urdopmariust o TUIICH3UH IPEACTaBICHA 10
cebuike https://guap.ru/it/system/iso/po)

8.2. Ilepeuenp UH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuens uCHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabauie 11.



https://pro.guap.ru/
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://guap.ru/it/system/iso/po

Tabmuma 11— Ilepeyensr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

No /it HanmenoBanmue

1 DieKTpOHHBINA KaTayior oubnroreku 'Y AII ¢ mocTynom k 6ase MoTHOTEKCTOBBIX
u3nanmii (https:/lib.guap.ru.), tocTyn yepe3 TUUHBINA KaOMHET YUTaTENs OMOINOTEKN
I'YAII

2 Hayunas snexkrponnas oudnuoreka «eLIBRARY» (https://elibrary.ru/), noctyn uepes
JTUYHBIA KaOuHeT unrtarens ononuorexku ['Y Al a taxxe no IP -agpecam 'Y AT

3 OBC «Jlanw» (https://e.lanbook.com/), noctym uepes MuUHBI KAOMHET YUTATEISA
oubmmorexu ['Y Al a Taxxe no IP -agpecam 'Y AII

5 3BC Znanium (https://znanium.ru/), moctym yepe3 TMYHBIA KAOUHET YUTATEIIS
oubmmorexku ['Y Al a Taxxke no IP -agpecam 'Y AII

6 OopasosarenbHas miathopma «tOpaiit» (https://urait.ru/), moctym yepe3 THUHBIIR

kabunet unrtatens oubmmoreku ['YAIL a Taxke mo IP -agpecam ['YAII

9. MarepuanbpHO-TeXHHYECKas 6a3a

Cocras MaTepHaHbHO-TeXHquCKOﬁ 683191, HCO6XOHHMOﬁ

JJIA OCYLICCTBJICHU

00pa30BaTeILHOTO MpoIiecca MO TUCIUILUINHE, TIPECTaBlIeH B Tabmume 12.

Ta6ymma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

No
n/o

HanmMmenoBanue cocTaBHOM 4acTH
MaTepHATbLHO-TEXHHYECKON 0a3bl

Howmep aynutopun
(pu HEOOXOUMOCTH )

VYyeOHast ayauTopusi A 3aHATUNA JIEKUUOHHOIO THIA, IS
TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTALMM, AJI TEKYILEro
KOHTPOJIA U MPOMEXKYTOUYHON aTTecTaluu - MynbTUMeauiHas
neKuroHHass — ayautopus: Croernuanu3upoBaHHas — MeOelnb;
TEXHUYECKHE  CpeACTBa  OOYy4eHHMs,  CIyXalue IS
Mpe/iCTaBiICHUs] yueOHOU HH(pOpMAIMU OOJBIION ayAUTOPUU;
MePEHOCHOM Ha0OP IEMOHCTPAIIMOHHOTO 00OPY/I0BAHHS;

ObecnieueH AOCTYH B 3JIEKTPOHHYIO  HMH(OPMAIMOHHO-
oOpazoBarenbhyto cpeny ['YAII o touke nocryna WiFi

JIaGoparopusi ceTeit 1 cucTeM nepeaayd MHGopMaIu
CreunanusupoBaHHasi ~ MeOellb;  TEXHHYECKHE  CPEJCTBa
o0y4yeHMs, CIyXalue Juid  [peJIcTaBleHHs  y4eOHOH
nHpopmarun OOJTBITION ayIUTOPUH; nmabopaTopHoe
obopynoBanue (II9BM - 15 mT., 00beAMHEHHBIE B TOKATBHYIO
BBIUYHCIIUTENbHYIO CETh C BBIXOJOM B BBIYMCIUTENBHYIO CETh
I'VAII u HHTepHeT, cTeHAb ¢ KOMMYTAallMEH IIaKETOB U
KOMMYyTallue  KaHaJOB, CTPYKTypUpOBaHHas  KaOellbHas
crcTeMa, CTOMKU C TeIEKOMMYHHKAIIMOHHBIM 000py/I0BaHHUEM,
CUCTeMa THUTaHUS W BEHTWIALHMH, OSMYJISTOP aKTHUBHOIO
CeTeBOro 000py10BaHMs)

ayn. 14-28,
yi. bonsmas Mopckas,
67

[Tomemenue nmst camocTosTeNbHONW paboThl, HTEepHET-KIacc.
Crnenuanu3upoBaHHas MeOellb, BO3MOXKHOCTb TOAKIIIOYEHHS K
cetu «VIHTepHET» M TOCTYN B 3JIEKTPOHHYIO MH(OPMALIMOHHO-
obOpasoBarenbHyo cpeny opranm3anuu. 10 TIK, IlpunTep
nazepuslii HPLJP4515n, Ilpuntep HP LaserJetEnterprise 600
M602dn.

12-16 (yn. bonpas
Mopckas, 1.67, mut. A)

[Tomemenne AJis CaMOCTOSATEIBLHON PabOTBI OOYYAIOIIUXCS -
UuraneHeni 3anm Ooubmmotexku ['YAIL: cnenumanusupoBaHHAs
MeOeb; IepCOHaIbHbIE KOMIBIOTEpHI — 10 mT.,

22-19 (yn. bonpmas
Mopckas, 1.67, nut. A)
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obecriedeH  JOCTYH B DJEKTPOHHYIO  HH(POPMALUOHHO-
00pa3oBaTeIbHYIO cpeny I'VAIIL o JIOKQJIbHOM
BBIYHUCIUTENLHON ceTd M Touke jgoctyna WiFi, a takke k
AJICKTPOHHO-OMOJIIMOTEYHBIM cHUCTeMaM, pedepaTtuBHO 0aze
JaHHbIX Scopus; konupoBaibpHbIi anmnapar Kyocera KM2035.

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TPOMEKYTOYHOH aTTECTalluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTalluu

Buj npomMe)xyTouHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddeperunpoBanHbiii 3a4€T Crnucok BOpocoB

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeyeHune cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOJXYJIBHO-PEUTHMHITOBOW  CHUCTEMbl ~ YHUBEpCUTETa,  IIpaBUiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETECHITHI

OrieHKa KOMITETEHIUN

XapakreprucTrka cdhoOpMUPOBAHHBIX KOMIIETEHIINI
5-0ayuipHad MmIKaia PaKTep (bopnupo

OO0yuaromuiics:

— ry0OKO U BCECTOPOHHE YCBOWJI MPOTPAaMMHBIN MaTepual;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUPAsICh HAa 3HAHWUSI OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTypHI,
«OTIIUYHOY TECHO CBSI3bIBAET YCBOCHHBIE HAYYHbBIEC MOJOXEHUS C MPAKTHUUYECKOU
«3a4TCHOY JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BHIJBUTAEMbIE UM HUJICH;

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— CBOOOJIHO BJIJICET CUCTEMOM ClielMaTn3uPOBAHHBIX TTOHATUH.

— npaBuWIbHO BRIMOIHMWI OT 90% 10 100% TecToBbIX 3ajaHuil .

OO6yuaromuiics:

— TBEPJI0 YCBOWJI MMPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
W3Naraet ero, ONnupasich Ha 3HaHWS OCHOBHOM JTUTEPaTypHI;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEH;

«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOW JIEATEITHHOCTHIO
«GaYTEHO» HaIpaBJICHUS;

— apTryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 00OOIIEHHS;

— BJIQJICET CHCTEMOM CIIeIINaTN3UPOBAHHBIX TTOHITHH.

— IpaBWIIBLHO BRIMOJIHII OT 70% 10 89% TecTOBBIX 3aaHuii .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYLIECTBY W3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM

JUTEpaTyphl;
— JIOMYCKaeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«y/IOBJIETBOPUTENILHOY» | — UCIIBITBHIBAET 3aTPyJHEHUS B IMPAKTUYECKOM NPUMEHEHUU 3HAHUM
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KECHHUS,

— 3aTpynHseTcs B GOpMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIaJIeeT CUCTEMOH CrIelnaTIn3uPOBAHHBIX TOHITUH.
— IPaBUWJILHO BRIMOJIHMWI OT 51% 10 69% TecToBBIX 3aMaHui .
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Or11eHKa KOMITETEHITUH

5-0ayupHas mKana

XapakTeprcTrKa c(hopMUPOBAHHBIX KOMITCTCHITHIA

— o0yyarouuiics He YCBOWJI 3HAYMTEIBbHOM YacTU IMPOrpaMMHOIO

MaTepuana,
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  MpH
«HEYJIOBJIETBOPUTEILHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPABICHHUM;
«HE 3a4YTEHO» — UCTIBITBIBACT TPYAHOCTHU B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HEe MOKET apryMEHTHPOBATh HAYUHBIE ITOJTOXKECHUS;
— He GOpMYIUPYET BHIBOAOB M 0000IIEHHUH.
— IPaBUJILHO BBIMOJHWI MeHee S 1% TecTOBBIX 3aaHui .
10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa peIcTaBlIeHbl B Tadsmie 15.
Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
Kon
Ne i/m [lepeuens BompocoB (3aa4) AJisl IK3aMeHa
WHAMKATOpa
Y4eOHbIM IIIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) ms 3aueta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera Kox
WHAMKATOpa
1. O0600111€HHas: MOJIEb CUCTEMBI COTOBOH CBSI3H. [1K-9.3.1
2. Opranu3zanys noIKI0YeHUs: aDOHEHTCKOTO YCTPOMCTBA K 11K-9.3.1
0a30Boii ctannuu. [I[puMeHeHue crierranbHbIX KOJ0B IPU
nojkiatoueHuu k bC (nmpeamOyina).
3. Oco0eHHoCTh MOCTPOECHUS (PU3MUECKOTO YPOBHS B CETsIX 4 [IK-9.3.1
MTOKOJICHHUSI.
4. Opranuzanus paboTsl ¢ a00OHEHTCKUMH YCTPOHCTBAMHU B [IK-8.Y .2
OJTHOM CEKTODE.
5. Bo3MoskHbIe KOHGIUKTHI Iy ToAKIIoueHnH K bC. [IK-8.Y .2
Heo6xoauMocCTh UCTIONB30BaHuS POLIEAYPHI
[10CJIe/IOBATENbHOTO YBEIUYEHHS MOLITHOCTH.
6. YnupouieHHsli aHanu3 npouecca noakiaoueHus K bC. [1IK-8.Y.2
7. [TyTu MOBBIIIEHUS! CKOPOCTH ME€pPEeIayl TaHHBIX B COTOBBIX [IK-8.Y.2
cersx. OneHKa CKOPOCTH Mepeadd Ha OCHOBE (DOPMYITBI
PONYCKHOM CIOCOOHOCTH.
8. [ToBbIIIEHNE CKOPOCTH MIEPEAAYUN 3a CUET YBEIMYECHUS [IK-8.Y.2
MOIITHOCTH TI€peJaBaeMOr0 CUTHaJla U IIMPHHBI TT0JIOCHI
9acToT.
9. [ToBbIlIeHNE CKOPOCTH NEPEAAYH 3a CUET UCTIOIb30BAHUS [IK-8.Y.2
Maiibix bC.
10. [ToBbIlIeHNE CKOPOCTH NEPEAAYH 3a CUET UCTIOIb30BAHUS [IK-8.Y.2
HaTPaBJICHHBIX aHTEHH U MCIIOJIb30BaHUS 00Jiee BRICOKUX
4acToT.
11. [ToTeHuManbHBIE BOZMOKHOCTH YBEIMUEHUS CKOPOCTH [IK-8.Y .2
nepeaayy UIsi BOCXOISIIETO U HUCXOJISIIET0 KaHaja rmepeaadn
JTAHHBIX.
12. [ToBbIIIEHNE CKOPOCTH TIEPEIauu 3a CUYET U3MCHEHUS [1K-8.Y.2
B3aUMOJICUCTBUS YCTPONCTB COTOBBIX CETEH.
13. DOuepreTudeckas 3h(HEKTUBHOCTh pabOTHI O€CIIPOBOIHBIX [1K-3.3.1
YCTPOMCTB.

12




14. OcHoBHas ujest THOPHUIHBIX CIIOCOO0B OpraHU3AIHH
MTOBTOPHOM TEpEIauH.

15. Amnanu3s 3¢ (HeKTUBHOCTH METO0B THOPUIHON 00paTHOM
CBSI3U.
16. AHanu3 BIUSHUS OrpaHUYEHMs] YUCila NOBTOPHBIX nepenady Ha | [1K-3.3.1

CKOPOCTB IIepeJlauyl B CiIydae, €CIIM HE NCTIOIb3YeTCs
ruOpuHas oOpaTHasi CBsI3b.

17. AHnanu3 3 GeKTUBHOCTH MOMeX0ycToYnBOro Koauposanus B | [1K-3.3.1
CHCTEMax C 00paTHOM CBSI3bIO.
18. [Toctpoenue kog0B X3MMUHTA C 33IaHHBIM YUCJIOM I1K-9.3.1

MH(OPMAIIMOHHBIX CHUMBOJIOB (33J1aHO YHCIIO
MH(QOPMAIIMOHHBIX CHMBOJIOB, TIOCTPOUTH KOJI C
MHWHUMAJIbHBIM paCCTOSSHUCM 3 ¥ MUHUMAaJIbHBIM YHCJIOM
IPOBEPOYHBIX CHMBOJIOB).

19. [ToBbriienue 3¢ (heKTHBHOCTH HCIIOIE30BAHHMS [1K-9.3.1
MIOMEXOYCTOMYMBOTO KOANPOBAHUS U OECIIPOBO/IHBIX CETEl
3a CUET MATKOTO JEKOIMPOBAHMSL.

20. ITepeOGopHBIil AITOPUTM KECTKOTO JICKOIUPOBAHUS. I1K-9.3.1

21. ITepeGopHBIil AITOPUTM MSITKOTO JICKOTMPOBAHUS. I1K-9.3.1

[lepeuens Tem ISl BHIMOTHEHUSI KypCOBOTO MPOEKTa/ KypCcOBOM pabOThl MpEeCTaBICHBI
B TabauIe 17.
Tabmuna 17 — IlepedeHb TeM Ui BHITOJHEHUS! KYPCOBOTO MPOEKTa / KYpCOBOM pabOThI

Ne 11/ [TpuMepHBIii TepedeHb TeM TSI BBITOJIHEHUS KYPCOBOTO IMPOEKTa/ KypCOBOU
B paloThI

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

Bompocer it mpoBeneHUsST TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHJIUKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepedyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTUpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL
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11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKa3aHus JUIs1 OOYYalOIUXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia .

OCHOBHOE Ha3HAYCHME JICKLIIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoKoe U sICHOE W3JI0KEeHHE ydyeOHoro marepuana. Ha3HadueHune cOBpEeMEHHOH JieKUuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHHU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCUMIUIMHBI, METOJOB HAay4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUH. JIeKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ HpoOJIeMbl, JAaeT LEJIbHOE INPEICTAaBIEHUE O AUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHHUW, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPUECKOH padOThI COBMECTHO C IPENOJABATEIEM;

— pasBuTHE TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaiIlne Tofbl;

— HAY4YUTbCSl METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNATH IJIaBHbIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekUMOHHBI MaTepuax MOXKET COINPOBOXAATbCA JIEMOHCTpAalMed CIauigoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiaeHUs JIEKIHOHHOTO MaTepuaia:

— IIOCTaHOBKA 33]1a4H;
— OCHOBHBIE CBEICHUS 110 TEME JICKIINH;
— pe3yabTaThl U BBIBOJBI.

11.2. Metoauueckue yKazaHus JUIisi 00YJaroIIUXcs M0 yYacTHIO B CEMHHApaXx
Yuebnvim nnanom He npedycmompero

11.3. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS 0 MPOXOXKICHHIO TMPAKTHIECKUX
3aHATHI
Yuebnvim nnanom ne npedycmompero

11.4. Metoauueckue yka3aHusl A7 OOy4YalOIIMXCsl MO BBIIOJHEHHIO J1a0OpaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpPHBIX pabOT oOydaromuics MAOKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKOMN
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTHKOW 0O0ydaromerocs.
Brimonnenue mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOITPUATHI.

Brimonnenue 1abopaTopHBIX pabOT OO0yYaromUMCS SIBJISETCS HEOTHEMJIEMOM YacTbhIO
U3y4eHHs] JUCLMIUIMHBI, OIpelNesisseMOd y4yeOHbIM IIJJAHOM, M OTHOCUTCS K CpEICTBaM,
00eCTIeYrBAaIOIIUM PEIICHUE CIEeTYIONUX OCHOBHBIX 334 00y4aromerocs:
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— TpuoOpeTeHre HaBBIKOB HWCCIEAOBAHUS MPOIECCOB, SBIECHUH © OOBEKTOB,
W3Yy4aeMbIX B paMKaX JaHHOW JUCITUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JETAM3AIMS TEOPETUUYCCKUX 3HAHWUU, IMOJIYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO 1a00paTOPHBIX PadoT

Bapuant 3amanus no kaxaod saGopaTopHoil paboTe oOydaroIIuics TMONIy4aeT B
COOTBETCTBUH C HOMEPOM B CIIMCKE TPYIMIBl. B COOTBETCTBUU ¢ 3ajaHUEM O0YYarOUTUHCS JIOJDKEH
HOATOTOBUTH HEOOXOJMMBIC TaHHBIC, IPOU3BECTH HEOOXOMMBIC PACUETHI, BHIIOIHHUTH YKa3aHHYIO
HOCJIC/IOBATENIFHOCT  IGWCTBHM, IIOJNy4UTh TpeOyeMble pe3ylbTaThl, 3allUTHTh MOJyYCHHBIC
Pe3YNIbTATHL.
JlaboparopHas pabota 1. MoaenupoBaHue CUCTEMBI Tiepeaun JAaHHBIX C PelIaroneii 00paTHOM

CBSI3BIO.

[TocTpoeHue Monenu CUCTEMBI NEepeqavyd JaHHBIX C UCIOJIb30BAaHUEM pelIarliei odpaTHOU
CBs3b10. JIJIT MPOBEPKH IETOCTHOCTH JAHHBIX HCIOJB3YETCS HMUKIUYCCKUI M30BITOYHBIN KOJ
(CRC), B KauecTBe MOAYJISALMM TpPUMEHsETCS JaBowuHas ¢aszoBas moxyssinus (BPSK).
PaccmarpuBaercss Mozienb KaHajga C aJIMTUBHBIM O€NIBIM TayCCOBCKMM IIyMOM. B ciydae
oOHapyXeHHBIX OHIMOOK MOBTOPSETCS Iepenada cooOmieHusl 1Mo kaHainy. B maboparopHoit
paboTe OICHUBACTCS CKOPOCTh IMEPeNavyr JAHHBIX TaKOW CHCTEMBI MPH Pa3IMYHBIX 3HAYCHUSIX
cootHomeHus: curHai/myM (SNR), orieHuBaeTCcsi BEpOATHOCTh OMIMOKKA Ha OUT U BEPOSITHOCTh
HEOOHapYKEHHBIX OIINOOK.

JlabopaTtopHnast pabota 2. MonenupoBanue 0a30BOi CUCTEMBI NIEpeIaun JaHHBIX ¢ THOPUTHOM
pelaroieit 0OpaTHOH CBSI3bIO.

[Toctpoenne Mopaenu 0a30BOM CHUCTEMBI TMEpeNadydl JaHHBIX C HCIOJIb30BAHMEM THOPHUIHON
pewaromeli  oOpaTHOM  cBsA3brO0. [l MpPOBEpKM IEIOCTHOCTH  JAHHBIX  MCIIOJIB3YeTCs
MUKITNICCKU M30BITOYHBIN ko1 ¢ 16 mpoBepounsiMu Outamu (CRC-16). IlepenaBaembie 10
KaHaJly JIJaHHBIE KOJUPYIOTCS MOMEXOYCTOMUMBBIM KOAOM. B kauecTBe mOMeXOoycTOWYMBOIO
KOJIMPOBaHUS UCIIOJIB3YIOTCS KOJIbI XOMMHUHTA. [l mepenaun nucnoab3yercst ABOWYHas (pasoBast
monysiuus (BPSK). PaccmarpuBaercss Mozenb KaHaia € aJJIMTUBHBIM O€JbIM TI'ayCCOBCKUM
nrymMoM. B ciydae oOHapy»XKeHHBIX OMIMOOK MOBTOpSIETCS Tepenada cooOIIeHus mo KaHary. B
nabopaTopHOil paboTe ucciaenyercss BIMSHME COOTHOUIEHHS CUTHAI/IIYM M CKOPOCTH
MIOMEX0YCTOWYMBOTO KOJIa Ha CKOPOCTh NIepeaayH.

JlaGopaTtopHast pabota 3. VMccienoBanue BIUSHUS CLIOCOOOB MOCTPOSHUS THOPHUTHOM
pematomieil 00paTHOMN CBsI3U Ha CKOPOCTh Nepeiadn JaHHbIX.
[TocTpoenne Mojenu CHCTEMBI MepeAadu MAaHHBIX C MCIOJIb30BaHUEM THOPHIHON peliaroliei
oOpaTHOW cCBsi3pl0. Mojenupyercst [JBa THUMA TaKUX CHUCTEM: C  HCIIOJIb30BaHUEM
KOMOMHHMpOBaHUS M0 Yel3y M ¢ HCHOJIb30BAaHUEM HapallMBaeMOil H30BITOYHOCTH, 3a CYET
UCIIOJIb30BAaHUsl CEMENWCTBA KOJOB B pPEXKHMME IIEPEMEHHBIX ckopocrel. [lns mnpoBepku
LEJIOCTHOCTU JIaHHBIX HCIOIb3YEeTCSd HUKINYECKHM H30BITOYHBIA KO C¢ 16 IpoBEepOYHBIMU
ouramu (CRC-16). [lepenaBacMbie 110 KaHATy TaHHBIE KOJUPYIOTCS IOMEXOYCTOHUUBBIM KOJIOM.
B kadectBe moMexOyCTOMYMBOIO KOJIMPOBAHHUS HCIOJIB3YIOTCS CBEPTOUYHBIE KOABI B PEKHME
NOCTOSIHHBIX M TEPEeMEHHBIX CKopocTed. [lis mepenaunm uCHoib3yeTcsl JBOMYHas (as3oBas
monyisinius (BPSK). PaccmatpuBaercs mojenb KaHajla C aJUTHBHBIM OCIBIM T'ayCCOBCKUM
IIyMOM U MeJUIeHHbIMH PerneeBckuMu 3amupanusiMu. B cimydae oOHapyXeHHBIX OLIMOOK B
IIEPBOM THII€ CUCTEMBI IIOBTOPSETCS Iepenada COOOIIEHUs M0 KaHaly, Ha MPUEMHON CTOpOHE
IPOBOJIUTCS KOMOMHHPOBAHUE BCEX MOJIYYEHHBIX KOMUH OIHOTO COOOIICHUS IS TMOBBIIICHHS
BEPOSITHOCTH BEPHOr0 AEKOAMpOBaHUA. B ciiyyae oOHapyKEHHBIX OIIMOOK BO BTOPOM THUIIE
CHCTEMBl TIO0 KaHaJly MEepefaroTcs JONOJHHUTENbHbIE OUTHI W30BITOYHOCTH, YTO YMEHBIIAET
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CKOPOCTh KOJa M TMOBBIIIAET HCIPABISAIONIYI0O CIOCOOHOCTH MOMEXOYCTOWYMBOro koja. B
nabopaTopHOil paboTe UCCleAyeTcs BIMSHUE COOTHOIICHUS CUTHAI/IIYM, CKOPOCTH
MOMEXOYCTOMYUBOTO KOJMPOBAHUS U THIA UCIIOJIB3YEMOI CUCTEMbI Ha CKOPOCTh Tepeiayu.

JlaGopatopnas ~ pabora 4.  IloBbimenwe  3((PEKTUBHOCTH  HMCIOJIB30BAHUS
MOMEXOYCTOMYUBOTO KOJIUPOBAHUS JIsl OSCIIPOBOIHBIX CETEH 3a CUET MSITKOTO JICKOIUPOBAHMSI.

CrpykTypa u dhopma oTueTa 0 1ab0paTOpHOU padoTe
Otuer o naboparopHoil paboTe MODKEH BKIOYaTh B ce0s: TUTYJABHBIM JIKCT,

GOpMYIUPOBKY 3aqaHus, TEOPETHUYECKHE TOJIOKEHUS, HCIIONIb3yeMble IIPH BBINOJHECHUH
1abopaTopHOI pabOThI, OMHCAHKUE MPOLIECCa BBITOJIHEHUS J1a00paTOpHOil pabOThI, OTyYEeHHBIE
PE3YJIbTAThI U BBIBOIBI.

TpeboBanus k ohopMIIEHUIO OTYETa O JJAbOpaTOpHOU paboTe

[To nmaGopaTopHBIM paboOTaM BBIMOIHSAETCS OTYET. TUTYNBHBIA JUCT OhOpMIIIETCS B
COOTBETCTBHUH C I1a0I0HOM (00pasiom), mpuBeaeHHsIM Ha caiite 'Y AT (https://new.guap.ru/) B
pazmene «HopmaruBHast —nokymentamusi»  (https://guap.ru/standart/doc). TekcroBeie u
rpaduueckue marepuanbl OQOPMISIIOTCS B cOOTBeTcTBHHM C JAeiictByromuMu ['OCTamu u
TpeOoBaHUsIMU, NpuBeAcHHbIMU Ha caiite I'YAII B pasgene «HopmaTuBHas IOKyMEHTALIMsI»

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

11.5. Metoauueckue yka3aHus Ajsi 00ydaroluxcsi 0 BHIOTHEHUIO KYpCOBOTO POEKTa/
KypCOBOH paboThI
Yuebnvim nnanom He npedycmompero

11.6. Meroauueckue yKazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbIMOMHEHUS] CaMOCTOSITENILHOM pabOThI, 00yJarONTUiics BBIMOIHAET PadOTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBarens, HO 6e3 ero HemocpeiacTBEHHOrO
y4acTusl.

B mporecce BBINOTHEHHS CaMOCTOSITENBHOW paboThl y oOywaromerocs (popMHpyercs
1enecoo0pasHoe MiIaHUpOBaHUE PabOUero BpeMeHHU, KOTOPOE MO3BOJISIET EMY pa3BUBAaTh YMEHMUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3alMM NMPUOOpETaeMbIX 3HaHWH, 0OeCreyrBaeT BBICOKHMMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, NOMOIaeT MOJYYUTh HABBIKM IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

OCHOBHBIMH METOJUYECKHMMH MaTepHallaMd, HalpaBISOUIMMH  CaMOCTOSATEIbHYIO
paboTy oOydaromuxcs, SBISIOTCA UCTOYHUKH U3 MEPEeYHs MEeYaTHBIX U IEKTPOHHBIX YUEOHBIX
u3JlaHull, ykasaHHbIXx B Tabmuue 8. Kpome »sToro, oOydaromuiics MOXKET I0JIb30BaThCs
3IIEKTPOHHBIMU pecypcaMy, yKa3aHHBIMH B Tabmumax 9 u 11.

11.7. Metoauueckne yKazaHusl [UIsI OOYYAarOIIMXCS TIO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISl YCTIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEAyCMAaTpUBAE€T KOHTPOJb KayecTBAa 3HAHUM
00y4aronuxcsi, OCyIIECTBIIEMOT0 B TE€YEHHE CEMECTpa C ILIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JTUCITUTUIAHBI.

Texyiuit KOHTPOJIb BKJIIOUAET B CEOS:

—  KOHTpOJIb ITOCEIAEMOCTH;

— THCHhMEHHOMW BHINIOJHEHHE 3a/1aHui J1a00paTOPHBIX paboOT € 3alIUTON OTYETOB;

Pe3ynbrarhl TEKyIIEro KOHTPOJIS YYHUTHIBAIOTCA MPU MPOBEACHUU ITPOMEKYTOUHOMN
attectauuu B cooTBeTcTBUM ¢ TpeboBaHusmu P/1O ['VAIL. CMK 3.76 «IlonoxeHue o TeKyem
KOHTPOJIE YCTIEBAEMOCTH M MPOMEKYTOUHOU aTTectanuu odydaromuxcs ['YAII, ocBanBaromumx
00pasoBartebHBIC TPOTrPAMMBI BBICIIIETO 00pa30BaHUS».
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11.8. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOKIECHUIO MPOMEKYTOUHON
aTTECTALIUU.

[Ipomexyrounas  artectanus  oOydarlolluxcsi  MpeaycMaTpuBaeT  OLIGHHWBAaHUE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaToB 00OyueHHs 1mo aucuuiuinHe. OHa BKIIOYAET B
cedst:

— nuddepeHunpoBaHHbIl 3auyeT — 3T0 ¢dopMa OLEHKH 3HAHWM, MOJyYEeHHBIX
o0ydarmuMcsl TpU U3YYEHUU AUCHMILTUHBL, TPU BBIMOTHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PAOOT U MPOXOXKACHUHU MPAKTHK C aTTECTAIMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHO.

Jlnist oy4eHust JOMycKa K MPOXO0XKACHUIO TPOMEXYTOYHON aTTecTaluu 00ydyaromuncs
JOJIKEH BBINIOJHUTH TMPEAYCMOTpPEHHbIE paboyeil mporpaMmol AMCHUIUIMHBI JIa0OpaTOpPHBIE
paboThl, YCHENIHO WX 3alIUTUTh W BBUIOKHTH OTYETHl B JHMYHBIA KabuueT. Jlomyck K
MPOXOXKACHUIO MPOMEKYTOUHON aTTeCTallMd MPEIOCTaBISETCS, €CIM BCE OTYETHl B JIMYHOM
KaOMHEeTE MPUHSTHI MPETI01aBaTeNIeM.

Cucrema OIEHOK IpPH MPOBEICHUU MPOMEKYTOYHOM aTTeCTalMM OCYIIECTBISIETCS B
cootBercTBuu ¢ Tpeboanusimu PJIO I'YAIL. CMK 3.76 «llonoxeHnue o TEKyIieM KOHTpPOJIe
yCIIEeBAEMOCTH M MPOMEXKYTOYHOM arrectauuu oOywaroummxcs ['YAIL, ocauBarommx
o0pa3oBaTelIbHbIE IPOTrPAMMBI BBICLLIETO 00OPA30BaAHUSI.
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Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMmMy JTUCIUTUIUHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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