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AHHOTAIIUA

Huciumimaa  «CeTd M CHCTEMBbl  IIUPOKOMOJIOCHOTO  PaJHOJOCTYIIa»
MpeaHa3HayeHa JUIsi W3Y4YeHHs] B paMKax HampaiieHHss noarotoBku 11.03.02
NHpOKOMMYHHUKAITMOHHBIE TEXHOJIOTUU M CHUCTEMBI CBsI3H, TPodumib «CUCTEMBI
PaauOCBsI3U W PAJUOJOCTyNa» W BXOAUT B BAapUATUBHYIO YacTh IUCHUIUIMH IO
BbI0OpY broka 1 uctiunmuast (Mogynn) yueoHoro rana (b1.B.J1B.04.02).

O6mas TpynoeMkocTh coctapiisier 180 yacoB (5 3a4eTHBIX eAUHUL). YUYeOHBIM
IJIAHOM TIPEAYCMOTPEHBbI JIEKIIMOHHBIC 3aHATUSA (36 yac.), J1abopaTopHbIE 3aHATHS
(18 wac.), mpakTuueckue 3ausaTusa (18 wac.) m camocTosTenbHass paboTa CTyAeHTa
(108 yvacoB, B ToM uucie 27 yacoB Ha 3k3ameH). [ucuuminuHa peanusyercss Ha 4
Kypce B 8 cemectpe. PopMa MpOMEKYTOUHON aTTECTAUU — K3aAMEH.

HuctuminHa «CeTH U CUCTEMBI IUPOKOMOJIOCHOTO PaIMOA0CTYIIa) OMUPAECTCs
Ha YK€ W3y4YEHHbIE [HUCIUIUIMHBI Takue Kak «PacrnpocTpaHeHHe paJaruOBOIIHY,
«Mukpormporieccopel u 1uppoBas 00pabOTKa CHUTHAIOB PaauoCBi3u». B cBOMO
ouepenb OHA SIBISETCS «hyHAAMEHTOMY» ISl U3Y4YCHUS TUCHUTUINHBI «CeTeBbIC
TEXHOJIOTUH MEePEIaun TaHHBIX».

Heap aMCHUNIMHBI - HW3y4YCHUE MPHUHIMIIOB TOCTPOCHUS, JOTUUYECKON U
¢u3nueckoil CTPYKTypbl OECIpPOBOJIHBIX CETEH BBICOKOCKOPOCTHOM THepenauu
JaHHBIX, BKJIIOYas EPCOHATIbHBIE CETH, JOKAJIbHbIE O€CITPOBOIHBIE CETH.

3anaum JMCHUILTHHBI:
® IpUOOpETEHUE 3HAHUM 110 TOCTPOEHUIO CUCTEM PAJUOIOCTYTIa, MPETHA3HAYCHHbIE
IUISI IPEIOCTABJIEHUS IMPOKOIO CIIEKTPa YCIYT CBA3U. BHUMaHMe yaeneHo
bu3YecKOMY U KaHAIbHOMY YPOBHSIM MOJIETTH OTKPBITHIX HH(POPMAIIMOHHBIX
cucteM. [IpuBeaeHbl HEOOXOUMBIE TEOPETUUECKUE CBEICHHS O ITpoLieccax
(GYHKIIMOHUPOBAHUS CUCTEM PAJANOIOCTYIIA, B YACTHOCTH, OCHOBHBIE MOJICTTH
pacnpocTpaHeHUs PaAUOBOJIH JJIsl PA3HBIX KJIACCOB CUCTEM, BUIbI UCTIOIb3YEMBbIX
CUTHAJIOB, CITIOCOOBI pa3zesieHusl KaHaJOB U T.A. AHAIN3 TeHICHIUN pa3BUTHS
000pyI0BaHUS CUCTEM PAINOJIOCTYTIA.

e mpuoOpeTeHUEe 3HaHW 1O pabore o00OpymOBaHUs, Oa3UPYIOMIETOCS Ha
crangaptax IEEE 802.11 a/b/g, 802.16, 802.15, DECT, UWB u np.

JIns ycnemHoro uzydeHus: AUCHUIUIMHBL «CeTH U CUCTEMBI IIMPOKOMOJIOCHOTO
paguoIoCTyna» y 0OydYaromuxcsi JOJDKHBI ObITh C(OPMUPOBaAHBI  CIEAYIONINE
MpeBapUTEIbHbIC KOMIIETEHIIUN:

— CHOCOOHOCTHh OCYIIECTBISITh MOHTaX, HalaJKy, HACTPOWKY, PETYIUPOBKY,
OTBITHYIO TMPOBEPKY PaOOTOCMOCOOHOCTH, UCIBITAHUS WU CAady B JKCILTyaTarHio
COOPYKEHHUH, CPENICTB U 00OPYIOBAaHUS CETEH U OpraHU3AINNA CBSI3H;

— TOTOBHOCTb M3y4aTh HAYYHO-TEXHUYECKYIO0 MH(OPMAIINIO, OT€YECTBEHHBIN U
3apyOEKHBIN OIBIT IO TEMATUKE UCCIIEIOBAHNUS;



— CHOCOOHOCTB NPUMEHSITh COBPEMEHHbIEC TEOPETUUYECKHE u
DKCIIEPUMEHTAJIbHBIE  METOAbl  HCCJIECAOBAHMS C LEJIbI0  CO3JIaHUS  HOBBIX
MEPCIEKTUBHBIX CPEJICTB ANEKTPOCBI3U U HHDOPMATHKH.

B pesynbpraTe M3yueHus NaHHOW AUCHUIUIMHBI Y oOydarouuxcs GopMHUPYIOTCS
cienyronue mpodeccHoHanbHbIE KOMIIETESHITUH (3JIEMEHTHI KOMIIETEHITH ).

Ko u Jtanbl (OPMHUPOBAHUS KOMIIETEHUMHU
(¢popmyupoBka
KOMIIeTeHIIUH

- MPUHUUIBI IOCTPOECHUS U PAOOTHI CeTer
CBSI3M U ITPOTOKOJIOB CUTHAIU3AINH,
CTaHIAPThI KAYECTBA MEPEIAYM TaHHBIX,
royioca u BUJI€0, MPUMEHSIEMBIX B OpraHU3aIuu
3Haer CETH OpPraHHU3alliy CBS3U, 3AKOHOAATEIBCTBO
Poccuiickoit @eneparuy B 001aCTH CBSI3H,
MPUHIUAIIB PA0OTHI U ApXUTEKTypa pa3InuHbIX
reonH(OpMaIIMOHHBIX CUCTEM

[TK-1. CnocobeH k aHaJIM3UPOBATh CTATUCTUYECKUE MTAPaMETPhI
Pa3BUTHIO Tpaduka, MPOBOJIUTH pacueT UHTephercoB
KOMMYTAaI[MOHHBIX BHYTPEHHUX HAIPaBJICHUH CETH,

MOJICUCTEM U BbIpaOaThIBATh PEIICHUS 110 OTIEPAaTUBHOMY
CETEBBIX MIaThOPM, nepeKOH(PUTYPUPOBAHUIO CETH, H3MEHEHUIO
ceTeu nepegayu I1apaMeTPOB KOMMYTALIMOHHOU MMOJICUCTEMBI,
JAHHBIX, Ymeet CETEeBBIX MIATGHOPM U 000PYI0BaHUS HOBBIX
TPAHCIIOPTHBIX TE€XHOJIOTUI; U3MEHSTh TapaMETPhI

CeTeH U ceTeH KOMMYTallMOHHOM MTOJCUCTEMBI,
pPaanoIOCTyTIA, MapHIpyTu3anuu Tpaduka, mponucku KOJa0B
CITYTHUKOBBIX MapHIpyTU3allui, OPTaHU3alMI HOBBIX U
CHUCTEM CBSI3U paclIMpeHuH UMEIOIUXCS HAPaBICHUN CBI3U

aHaJIM3UPOBATh CTATUCTUKY OCHOBHBIX
nokasaresen 3(h(PEKTUBHOCTH PAIUOCUCTEM U
CUCTEM TIepe/iauu JaHHbBIX, pa3padaThiBaTh
Vareer MEPONPUATHUSA 110 UX MOAJICPHKAHUIO HA
TpeOyeMOM ypOBHE, BHITIOJIHATH pPacyeT
MIPOMYCKHOM CITIOCOOHOCTH CeTei

TCHCKOMMYHI/IKaHI/Iﬁ




I[JISI Q)OpMHpOBaHI/ISI BBIIIICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKax JHCHUILINHBI
«CeTn U CHUCTEMBI IMAPOKOIIOJOCHOT'O paaruOogOCTyIIa» IIPHUMCHAIOTCA CIICAYIOIINC
MCTOObI aKTHUBHOI'O 06y‘I€HHSI: HpO6J’I€MHa$I JICKOUA, TUCKYCCHUA.

l. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOMN YACTHU KYPCA
JleknuonHblie 3ansATHA (36 yac.)

Tema 1. Knaccupukauust cucreM HIMPOKOINOJOCHOIO paauomocrymna. (4
yaca)
[IepconanbHbBIE CETH PaANOAOCTYTIA.
OCHOBHBIE XapaKTEPUCTUKHU U CTAHIAPTHI.
Texunonoruu Bluetooth, ZigBee, UWB.
Opranuzarnus GU3NYEeCKUX U KaHAIBHBIX YPOBHEH.
Peanuzanus npuinoxeHuid Ha OCHOBE IIEPCOHATIBHBIX CUCTEM
IMPOKOIIOJIOCHOTO PagUOA0CTyIIA.

ok wdE

Tema 2. becnpoBoaHbI€ JIOKAJbHBIE CeTH. (4 Yaca)

1. Wi-Fi. Ucropus pa3BUTHS U OCHOBHBIC TIOHSATHS.

2. Tomnosioruu cereir. OcHoBHOE 00opyaoBanue u 110.

3. Pusnuecknil ypoBeHb. KaHanbHBIN ypOBEHbD.

4, Crpykrypa kanpos u npoueaypsl MAC-ypoBHs.

S. MeTtonbl oOecrieueHus: 6€30MacHOCTH.

Tema 3. CeTn pagmoaocrymna ropoackoro macmraoa. (4 yaca)

1. Crangapt WiMAX. OCHOBHBIE TOIIOJIOTUU U 000PYI0OBAHUE.
2. PuU3NYECKUN U KaHAJIbHBIA YPOBHU.

Tema Tema 4. I'/100a1bHBIE CETH HIUPOKOIOJOCHOT0 PAAUOAOCTYA. (4 yaca)
CoTOoBBI IPUHLININ OpraHU3alKU ceTel. Poib 1 MECTO MOJCUCTEM.
paano0CTyIa B ceTsax MooubHOM cBsa3u 3G u 4G.

Opranuzarnus paguountepdeiicor B cetsix UMTS u LTE.

dusznvecKue U JOTMYECKUE KaHaJbI.

OcCHOBHBIE MPOIEAYPHI U TOAACPKKA MOOMIHLHOCTH.

agbrwNhE

Tema 5. Opranuzanus ycjayr B CeTAX HIHUPOKOIMOJOCHOI0 paguogocryna. (4
yaca)
Knaccuduxanus ycnyr. Yenyru ¢ n1o06aBjieHHONU ctouMocThio (VAS).
[Tepenaya peun 1 JaHHBIX KaK YCIYTH.
Ycnyru nepenaun cooOIeHUH.
Cucrtembl caMo00CITy )KMBaHHsI a0OHEHTOB.
Pa3BriekarenpHble KOHTEHTHBIE YCITYTH.

b E



6. Tapudukamms ycuyr.

Tema 6. IlnannpoBanue, ynpapjieHue 1 MOHUTOPHUHI ceTeil paanoa0CcTyIa.

(4 gaca)

1.  YacToTHO-TeppUTOpUAILHOE IJIAHUPOBAHUE W ONTUMH3AIINS MTOICHCTEM
IIHPOKOITOJIOCHOTO PAJHOIOCTYIIA.

2. CucreMsl yIpaBJICHUS paJIHOPECypPCaMH.

Tema 7. [I1anupoBaHue, ynpaBJjeHHe 1 MOHUTOPHHT CeTel paanoa0CcTyAa.
(4 gaca)

1.  MOHUTOPUHT CHCTEM NIMPOKOIOJOCHOTO paIHOI0CTyIa, OCHOBHBIC
napaMeTphl i1 MOHUTOPHHTA.

Tema 8. IlnannpoBanme, ynpaBjieHue 1 MOHUTOPUHT ceTell PaanoJ0CTyA.

(4 gaca)
1.  OOpaboTka pe3yJbTaTOB MOHUTOPHHTA.
2.  Tlowck u ycTpaHeHHE HEUCIIPABHOCTEH.

Tema 9. TenaeHuMU pa3BUTHS CHCTEM HIHPOKONOJOCHOTO PAAHOAOCTYIA.

(4 gaca)
1. O0wenuuennsie cucreMsl UMTS/LTE/Wi-Fi.
2. [lepexon Kk mATOMY MOKOJIEHUIO MOOWIIBHOM CBA3H.

Il. CTPYKTYPA U COAEP)KAHUE IMPAKTUYECKOM YACTHU KYPCA U
CAMOCTOATEJBHOU PABOTHBI
IIpakTuyeckue padorsl (18 yacon)

3ansatue 1. Texnosorum Bluetooth, ZigBee, UWB. Pacuer THmOBBIX
napamMeTtpoB. (3 yaca)

1. [TocTpoenue rpadMKoB MOAYIUPYIOLIETO U MOIYJIMPOBAHHOTO CUTHAJIOB.

2. Pacyer cpegHel MOIMHOCTM M IIPAKTUYECKOM IIMPUHBI CIIEKTpa
MOAYJIUPYIOLIEro CUrHaIa

3. Pacuer nponyCkHOM CTOCOOHOCTH JBOMYHO-CUMMETPUYHOIO KaHaja

3ansaTue 2. Ceru Wi-Fi, pacuer paanorpace. (3 yaca)

1. AMIUIUTYTHAsT MOIYJISILIMS
2. YacToTHas MOTYJISIIUS
3. Ocobennoctu peanuzanuu coppemeHusix YIIC ¢ UM

3ansartue 3. Ctangapt WiMAX, moayasinusa OFDM. (3 yaca)



1. CornacoBaHHBIN QUIBTP

2.  KowmrmiekcHast 4aCTOTHAs! XapaKTepUCTHKA

3.  CTpykTypHas cxema KoppemsTopa

3ansTue 4. Kogosoe pa3nenenue kanajioB B UMTS 3G. (3 yaca)

1. OcHOBHBIE METOBI MOBBIIICHUS TOMEX0YCTOMYMBOCTH B KOCMHUUECKUX U
CITyTHHKOBBIX CUCTEMaX CBS3H

2. OproroHajibHOe KOJMPOBaHUE KaK METO/T MOBBIIIICHUS
IIOMEXOYCTOMYUBOCTH C MAaKCUMaJIbHO BO3MOKHOI CKOPOCTBIO MEpEeIayu.

3. Croco6 3aaHnst OpTOTOHAIBHBIX KOOB

3aunsrTue 5. Buenonocuslie uziayuenust OFDM. (3 yaca)

1. [ToHsiTHE KAaHAJIOB CBA3U
2. AnTopuTMBI IHPPOBOTO KOJUPOBAHUS
3. CrpykTypHas cxema HU(ppPOBON CUCTEMBI CBA3H

3anstue 6. YacrorHoe ynmiiornenue B LTE 4G. (3 yaca)

1. MeXCcTaHIIMOHHBIE TIOMEXH.

2 MeTtonbl hopMupoBaHus U TPeoOpa30BaHUs CUTHAJIOB.
3. AnroputMbl 1HPPOBOK 00PaOOTKU CUTHAJIOB.

4 @uibTpanus CUTHAJIOB

JlaGoparopublie padoTsl (18 yacos)
JlaGopaTopnas padora 1. Ananu3 BER gas UWB» (9/0 yacos).
JlabopaTopHas padora 2. CTpyKkTrypHas cxema nepeaawmero rpakra WiFi
(9/0 yacoB).
JlaGopaTopnas padora 3. Ycuiaenue OFDM curnaga (9/0 yacos).

JlaboparTopnas padora 4. RAKE npuemauxk CDMA (9/0 yacoB).

3amaHud I CaMOCTOSATEIbHOI PadoThI

Tpebosanusa: llepen xaxaol sabopaTopHOi paboTol o0OyyaromemMycs
HEOOXOMMO H3y4uTh METOIWYECKHE yKa3aHWs IO BBITOJHEHHUIO Jab0paTOpPHBIX
pabot no aucuurnHe «CeTH U CHCTEMBI IIUPOKOIOJIIOCHOTO PAIMOIOCTYIIAY.



CamocrosiTesibHas padora Nel. M3yuenne texnosoruii Bluetooth, ZigBee,
UWB.
CucteMbl OECIIPOBOIHOM CBSI3H U PACYET TUIIOBBIX MApPaMETPOB.

Tpebosanusi:
1. CBOOOIHO OPUEHTHUPOBATHCS B TEPMHUHOJOTHUM, OCOOCHHOCTSIX peaau3alud U
MPUHIMIAX IOCTPOEHUS CUCTEM OECIPOBOIHOM CBA3H.
2. 3HaTh OCOOCHHOCTH pealv3alliy, MPUHIUIBI pacueTa CeTel IIMPOKOMOIOCHON
OecrpoBOHOM CBSI3U.

CamocrosTenbHas padora Ne 2. Cern Wi-Fi, pacuer paaunorpacc.

Tpebosanus.
1. CBOOOAHO OPUEHTUPOBATHCS B TEPMHUHOJIOTHH, OCOOCHHOCTSX peaM3allud U
NPUHIUIIAX IOCTPOeHUs cucteM OectipoBoaHor Wi-Fi cetn.
2. 3HaTh OCOOEHHOCTH peaau3aluy, TPUHIUIBI pa0OThl AMIUIMTYAHON U YaCTOTHOM
MOJTYJISLIUM.

I1l. YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTbBI OBYYAIOILIIUXCA

VY4ebHo-MeToanuecKoe 00ecreyeHne CaMOCTOSATEIbHOM paboThl 00yYaIOUXCs
N0 IMUCUUILIMHE BKIIIOYAET B CEOs:

- MmIaH-TpagyK BHIIOJHEHHUS] CAMOCTOSITENIFHOM pabOTHI MO AWCIMILIMHE, B
TOM YHUCJI€ TPUMEPHBIE HOPMBI BpEMEHHU Ha BBIMTOJIHEHHUE 110 KXKIAOMY 3aJaHHIO;

- TpeOoBaHUSI K  TPEJACTAaBICHUIO H  O(DOPMIICHHIO  PE3YJIbTATOB
CaMOCTOSATENbHOM pabOThI;

- KpUTEPUHU OLICHKH BBIIIOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.

Ilnan-rpaduk BbIMOJHEHUS CAMOCTOSATEILHON Pa0OTHI 0 TUCHUILIHHE

Ne Jara/cpoxku Bup camocrositenbHoit | Ilpumepnbie dopmMa KOHTPOJIA
n/n BbINOJIHEHHU S padoThI HOPMbI
BpeMeHH Ha
BBINOJHEHH e
1 | B reuenue [ToaroroBka k 24 gaca PaGota Ha nabopaTopHbIX
cemecTpa 1a00paTOpHBIM 3ansaTusx (I1P-6)
3aHATHUSIM, U3YUCHHE
JUTEPATYPHI
2 | 1-8 Henens Brmmonaenue 24 gaca YO-1
cemecTpa CaMOCTOSATENIbHON (cobecemoBanme/yCTHBIH
pabotsr Ne 1 oTpoc)
I1P-2 (KOHTpOJIbHAS
pabora)
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3 | 9-15 Henensa Brmmonaenue 24 gaca YO-1
cemecTpa CaMOCTOSATEIbHON (cobecemoBanme/yCTHBIH
pabotsl Ne 2 orpoc),
[1P-2 (koHTposNbHAS
pabora)
4 | 16-18 Henens [MoaroroBka k sk3ameHy | 36 4acoB Ok3ameH, [1P-8
cemecTpa (moptdonmo)
Uroro: 108 gaca

PexoMeHaluM 110 CAMOCTOSITEIbHOM padoTe CTYAEHTOB

IInanuposanue u opeanuzayus epemenu, 0meeoeHH020 Ha GbINOIHEHUE 3A0aHULL
CamMocmosamenbHou pabomeul.

N3yuuB rpaduk BBIIOJHEHUS CAMOCTOSITENBHBIX Pa0OT, CIEAyeT NPAaBUIbHO €€
OpraHu30BaTh. PeKoMeHIyeTCsl M3Y4YUTh CTPYKTYpY KaXKJIOTO 3aJaHus, OOpaTUTh
BHUMaHHE Ha TpaduK BBIIOJIHEHUS padOT, OTYETHOCTh MO KaXJAOMYy 3aJaHUIO
IIPEIOCTABIISIETCA B MOCIEAHIO HEJEN0 coracHo rpaguky. OOpaTuTh BHUMAaHHE,
YTO UTOTM CAMOCTOSITEJIbHOM pabOThl BIUSIOT HA OKOHYATEJbHYIO OLEHKY 110 UTOTaM
OCBOEHUS YYEOHOHN TUCLUIIINHBI.

Paboma c numepamypoii.

[Ipu BbIONIHEHUHU psa 3aJaHuil TpeOyercss paboTaTh € JMUTEPATYpOU.
PexkoMenayeTcsi MCNONb30BaTh pa3jiMyHble BO3MOXKHOCTH pPabOThI C JIUTEPATypOM:
donpl HayuHOU Oudmuoreku JIBDY (http://www.dvfu.ru/library/) u npyrux Beaymmx
BY30B CTpPaHbl, & TaKXe AOCTYNHBIX [JISl WCIOJb30BaHUA HAyYHO-OMOIMOTEUHBIX
CUCTEM.

B npoliecce BBINOMHEHUSI CaMOCTOSATENBLHON paboThl peKOMEHAYeTCS paboTaTh
CO CIEAYIOIIHUMH BUAAMH U3JaHUN:

a) Hayunble wu3naHus, mnpeAHAa3HauY€HHbIE JUII HaydyHOW pabOThl U
COJIEpIKaIle TEOPETUUYECKUE, SKCIIEPUMEHTAJbHbIE CBEIEHUS 00 HCCIIEJOBAHMSIX.
Onu MoryT myOiMKoBaTbcs B (popMe: MOHOTpaduii, HayYHBIX CTaTel B >KypHasIax
WIM B HAYYHBIX COOpHUKAX;

0) YueOHas uteparypa noapa3aeisieTcs Ha:

- yueOHbIe n3ianus (yueOHUKH, yueOHbIe TOCOOUS, TEKCTHI JIEKIUM), B KOTOPbIX
COJEP>KUTCS HanboJIee MOJHOE CUCTEMHOE U3JI0KEHUE TUCITUIIIMHBL MIIH KAaKOTO-TO €€
paznena;

- CIPAaBOYHUKHM, CJIOBAPU U SHUMKIONEINN — U3AAHUS, COAEPHKAIIUE KPATKHE
CBEJICHUS HAYYHOTO WJIM MPUKIAJHOIO XapakTrepa, HE NpeIHa3HAYCHHbIC JIJIs
CIUIOLIHOTO 4TeHHs. VX 1enb — BO3MOXHOCTbh OBICTPOTO MOJIYYEHMSI CaMbIX OOIIMX
IpEJICTaBICHUN O IPEAMETE.

Cy1ecTByIOT 1Ba MeTO/1a pabOThl Ha/l NCTOUHUKAMHU:

— CIUIOIIHOE YTeHHE 00sI3aTENIbHO NP U3yYeHUH yuyeOHHKa, T71aB MOHOrpaduu
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WIA CTaThbd, TO €CTh TOT0, YTO HMMeeT yueOHoe 3HaueHue. Kak mpaswiio, 31ech
TpeOyeTcs MOBTOPHOE YTEHUE, JJIsl TOTO YTOOBI MOHTH HanucanHoe. Crapaitech npu
CIUIOIIIHOM YTEHHM HE MPOIyCKaTh KOMMEHTApPUH, CHOCKH, CIIPABOYHBIE MAaTEPHUAIIBL,
TaK KaK OHM IpEIHa3HAYEHBbl JJI MOSACHEHUN M NMOMOUIM. AHAJIU3UPYUTE PUCYHKU
(kapThl, JuarpaMmbl, TIpauKd), CcTapalTechb NOHATh, KAKWE TEHACHUUU U
3aKOHOMEPHOCTH OHU OTPAXKAIOT;

— METOJ1 BHIOOPOYHOI'O YTEHUS JOTOIHAET CIUIOUTHOE YTEHUE; OH MPUMEHSIETCS
JUTSL TIOUCKOB JIOTIOJTHUTEJIBHBIX, YTOUHSIOMINX HEOOXOANMBIX CBEJICHHUI B CIOBAPSX,
SHIMKJIONEANSIX, WHBIX CIPABOYHBIX H3JaHUAX. DTOT METOJA KpailHe BaXkeH s
MOBTOPEHMSI U3YYEHHOI'O U €T0 3aKPEIUICHUs, 0COOCHHO MPU MOArOTOBKE K 3aUeTYy.

JInst Toro 9ToOBl KaXXIbIi METOJI MpuHEC HaubOonbmui 3¢hdexT, HeoOX0aUMO
(UKCUpPOBATh BCE BaXKHbIE MOMEHTHI, CBSI3aHHBIE C HHTEpecytolel Bac TeMoi.

Te3nucbl — 3T0 OCHOBHBIE TOJIOKEHHSI HAYYHOTO TPyZAa, CTaTbH WM APYroro
NPOU3BEJCHUS, a BO3MOXXHO, M YCTHOIO BBICTYIJIEHUS; OHHM HECyT B cele
0oapIIMil 00beM MH(GOPMALIMH, HEXENH 1aH. [[pocThie TE3UChl TaKOHUYHBI 10 POpME;
CJIO’KHBIE — IOMHUMO TJIaBHOW aBTOPCKOM MBICIH COAEPKAT KpaTKoe ee 000CHOBaHUE
U JI0Ka3aTeNIbCTBA, pUJaloLIie Te3ucam 0ojiee BECOMBIN U yOEIUTENbHBIN XapakTep.
Te3ucel MpoOYUTAaHHOTO MO3BOJIAIOT TIYOXE PACKPBITh €ro cojiepixaHue; oOydasch
u3jlaraTh CyTh NPOYUTAHHOTO B TE3UCHOM (opme, Bbl CyMEET€ BBIICHATh U3
MHOKECTBA MBICJIEH aBTOPOB CaMbI€ TJIABHBIE U LIEHHBIE U JIe1aTh 0000IEHUS.

KoHcnekT — 310 crnoco0 caMOCTOATENbHO U3JIOKHUTh COACPKAHUE KHUTH WITU
CTaThbU B JIOTMYECKOM MOCIeN0BATENbHOCTH. KOHCIIEKTHPYS KaKOW-THOO MCTOYHUK,
HaJ0 CTPEMUTHCS K TOMY, YTOObI HEMHOTMMU CJIOBaMH CKa3aThb O MHOTOM. B Tekcte
KOHCIIEKTa KEJIATEJIbHO MOMECTUTh HE TOJBKO BBIBOJABI WJIM IOJIOKEHHUS, HO U HX
apryMEHTUPOBAaHHbBIC JOKa3aTeNbCTBA ((HaKThl, UMD, IUTATHI).

[IncaTh KOHCIIEKT MOYKHO M MO MEpE M3yYEHHMsI NMPOU3BEACHMS, HAIpPUMED,
€CJIM MPOPadaTHIBAETCSI MOHOTPpa(us UM HECKOJIBKO KYPHAIbHBIX CTATEH.

CocraBiisis TE3UChl WJIM KOHCIIEKT, BCErja JejaiTe CChUIKM Ha CTPAHHULIbI, C
KOTOPBIX Bbl B3SUIM KOHCHEKTUPYEMOE MOJIOKEHUE WK (DaKT, — 3TO MOMOXKET Bam
COKpAaTUTh BpPeMs Ha MOMCK HY>KHOTO MeCTa B KHHUI€, €CJIM BO3HUKAET MOTPEOHOCTH
rmy0xe pa3o0paThCsi C U3JaraéMbIM BOIPOCOM WM YTO-TO YTOYHHUTH IIpU
HAIMCaHUM MMMCbMEHHBIX padoT.

MeToauyeckue PpPeKOMEHJAIMM 1O  BBIMOJHEHUIO 3aJdaHWil s
CaMoOCTOSITeIbHOI paGoThl 1 KPUTEPHUHU OI[EHKH.

Camocmoamenvras paboma Nel. Ot oOyuaromerocst TpedyeTcs:

1. CBOOOHO OPHEHTHPOBATHCS B TEPMUHOJIOTHH, OCOOCHHOCTSIX pean3aIiuy U

MPUHIIUIIAX TIOCTPOSHHS CUCTEM OECTIPOBOHON CBS3H.
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2. 3HaTh OCOOCHHOCTH  peanu3alid, TNPUHIMIBI  pacuera  CceTei
IIMPOKOIIOIOCHOM OECTIPOBOIHOM CBSI3H.

CobecenoBanre (YyCTHBIM OMPOC) IMO3BOJSIET OICHUTHh 3HAHUS U KPYro3op
CTYZICHTa, yMEHHE JIOTHYECKH IMOCTPOUTH OTBET, BIAJCHIE MOHOJIOTHIECKOU PEUBbIO U
WHBIC KOMMYHHKATHBHBIE HABBIKU.

Omnpoc — BaKHEWIIEEe CPENCTBO Pa3BUTHSA MBIIIICHUS W pedn. OOydaromiast
(GYHKIIHUST OTpOca COCTOUT B BBISIBIICHUU JETAJICH, KOTOPHIC M0 KaKUM-TO MPUYUHAM
OKa3aJIUCh HEIOCTATOYHO OCMBICIICHHBIMA B XOJ€ YYCOHBIX 3aHATHA H TpHU
MIOJITOTOBKE 3aJIJaHUS TI0 CAMOCTOSTEIIEHOM padoTe.

Kpumepuu ouenxu. Wcnonw3dyercsi 3adeTHas cucrema. Bo Bpems ompoca
JormyckaeTcst He 6osee 1-it ommMOKY MM HETOYHOCTH.

Camocmosamenvras paboma Ne 2. Ot oOyyaroiierocs TpedyeTcsi:

1. CBOGOAHO OPUEHTUPOBATHCS B TEPMUHOJIOTUH, OCOOEHHOCTSX Pean3aliu U
NPUHIUIIAX IOCTPOeHUs cucteM OectipoBogHOor Wi-Fi cetn.

2. 3HaTh OCOOEHHOCTH pealu3allid, MPUHIHUIBI PadOThl AMIUIMTYIHOU U
YaCTOTHOW MOIYJISIIUM.

Kpumepuu oyenxu. Vicmonme3yercs olieHouyHasi cuctema. Bo Bpems ormpoca

nonyckaercs He 6osiee 1-i ommOKU UM HETOYHOCTH.

Ouenka TpebdoBanus
«OMIAUYUHON OneHka «OTIMYHO» CTAaBUTCS CTYACGHTY 3@ BBINOJIHEHHE
KOHTpPOJIbHOU paboThl Ha 91% u Gonee.
«xopowio» OneHka «XOpoLIO» CTaBUTCA CTYACHTY 3a  BBINOJIHEHHUE

KOHTPOJIbHOHN paboTs! Ha 80-90%

«yoosenemeopumensvno» | OLIGHKa  «yJIOBJIETBOPUTENBHO»  CTaBUTCA  CTYIEHTY  3a
BBITTOJIHEHUE KOHTPOJILHON paboThl Ha 61-79%.
«Heyoosiemeopumenvnoy | OlICHKa  «HEYIOBJIETBOPUTENIBHO»  CTaBUTCS  CTYAEHTY 3a
BBINOJIHEHUE KOHTPOJIbHON paboThl Ha MeHee yeM 60%.

IV. KOHTPOJIb JOCTUXKEHUSI IIEJIENH KYPCA

Ne | Konrposaupyem | Koa mnaukaropa
OueHoYHbBIE CpeACTBA —
n/n ble MOYJIu/ JOCTHKEHUS Pe3yabTaThl 00yueHus1
HaNMMeHOBaHHeE
paznennb / KOMMETEeHIIUN
TeMbI . NMPOMEKYTOU
JMCUMILTUHBI TEeKyluH Hast
KOHTPO.JIb
aTTecTanus
1 JlexiroHHbBIC IIK-1 3naer vVO-1
3aHATUSA, TEMBI cobecenoBanue /
1-9 YCTHBI! OIpOC;
BOTIPOCHI K
Ymeer YO-1 P
SK3aMEHY
cobecenoBanue / 1-49
YCTHBIH OIpOC;
I1P-2
KOHTPOJIbHAS
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paboTa
Bnaneer I1P-6
nmabopaTopHas
pabora;
[MpakTHyeckue IK-1 3naer vVO-1
3aHATH, TEMbI cobecenosanue /
1-6 YCTHBIH OIIpOC;
JlabopaTopHbI Vmeer vO-1
€ paboTHI, CO6€C€,££OBaHI/Ie /
TeMmel 1-4 YCTHBII OIPOC;
I1P-2
KOHTPOJIbHAS
pabota
Bnaneer TIP-6
JTabopaTopHast
pabora;

THUIOBBIE KOHTPOJIBHBIE 3aJaHUS, METOJAUYECKUE MATEPUAIIBI, OMPEICIISIONINE
MpOIEAYPHI OLICHUBAHUS 3HAHUHN, YMEHUN U HABBIKOB U (MJIU) OTBITA ACSITEILHOCTH, a
TaKKe KPUTEPUH U TTOKa3aTeIu, HEOOXOAUMBIE JJIsl OLIEHKU 3HAaHUM, yMEHU, HABBIKOB
U XapaKTepU3YIOIIue pe3yabTaTbl 00ydeHus, MpecTaBieHbl B [Ipunoxenun.

V. CIHMCOK YYEBHOM JIUTEPATYPbBI W WH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE AUCHUIIJINHBI

OcHoBHas JuTEpaTypa

1. dstnoB A.Il. Koppensiumonnast o0paboTka IMIUPOKOMOIOCHBIX CUTHAJIOB B
ABTOMATHU3MPOBAHHBIX KOMIUIEKCAX PAJMOMOHUTOPHHTA [DNEKTpOHHBIA pecypc]/
Hatnos A.IlL, KynsOukasn b.X.— DOnexTpoH. TekctoBble AaHHble.— M.: ['opsyas
JIAHUS - Tenekowm, 2013.— 332 C— Pexxum JIOCTyTa:
http://www.iprbookshop.ru/25078.

2. 'enepamust xaoca [Dnextponssii pecypc]/ A.C. JImutpueB [u 1p.].—
DnexTpoH. TeKcToBbIe TanHble.— M.: Texnocdepa, 2012.— 432 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/26893.

3.TomukoB A.M. Cetu U cHCTEeMBl pPaaUOCBA3M M CPEACTBA UX
WH(POPMAITMOHHOW 3aIMThl [DJIEKTPOHHBIA pecypc]: ydeOHoe mocooue/ ['onmkoB
A.M.— DnekTpoH. TekcToBble HaHHble.— Tomck: Tomckuili rocyaapCTBEHHBIN
YHUBEPCUTET CUCTEM YIpaBJICHHS U paauodiekTponuku, 2007.— 392 c¢.— Pexum

noctymna: http://www.iprbookshop.ru/13971

JlonoJIHUTeIbHAS JTUTepaTypa
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1. M. UBanoB, A. Cepruenko, B. YmakoB. PagumorexHuueckue nenu u
CUTHaJbI : ydeOHuK it By30B / M. MiBanoB, A. Cepruenko, B. Ymakos ; [mox pen. B.
H. VYmakoBa] Cankr-IletepOypr : [Tutep, 2014, 334 C.
https://lib.dvfu.ru:8443/lib/item?id=chamo:710797&theme=FEFU (11 5k3.)

2. A.YO. Ponuonos. Teopust 37€KTpUUYECKOM CBSI3U: y4EOHO-METOUIECKOE
nocobue; JlambHEBOCTOUHBIM  TOCYJApPCTBEHHBIM TEXHUYECKUH  YHUBEPCHUTET.

BnaguBoctok: WM3n-Bo JlanbHEBOCTOYHOTO TEXHUYECKOTO YyHHUBepcutera, 2007.

https://lib.dvfu.ru:8443/lib/item?id=chamo:384991&theme=FEFU (107 5k3.)

IIpodeccnonaibHble 0a3b1 JAHHBIX M HHGOPMALIMOHHBbIE
CIIPABOYHbIE CUCTEMBI

1. baza mannsix Scopus http://www.scopus.com/home.url

2. baza nauaeix Web of Science http://apps.webofknowledge.com/

3.ba3za maHHBIX TIOMHOTEKCTOBBIX aKaJeMHUYECKHX KypHanoB Kwuras

http://oversea.cnki.net/

4. ®enepanbubiii optan «Poccuiickoe O6pazoBanue». denepanbHbIA EHTP

uHGOPMAIMOHHO-00pa3oBaTeabHbIX  pecypcoB. ['eorpadwms.  http:/fcior.edu.ru/

catalog/osnovnoe obshee?discipline 0o=16&class=&learning character=&accessibil

ity restriction=

5. Dnexrponnbie 6a3nl qanHbix EBSCO http://search.ebscohost.com/

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO TNUCHUIIJIMHBI

JUis  m3ydeHuss JucuuIiiiHbl «CeTd M CUCTEMBI  IIHMPOKOIOJIOCHOTO
panuoaocTyna» oOydarleMycst MpeniaraloTcs JIEKIMOHHbIE M IPaKTHYECKHe
3aHATHS, a TAKXKe JIa0OpaTOpHBIA MPaKTUKyM. O0sS3aTeNbHBIM 3JI€MEHTOM SIBIISIETCA
Takxxe camocTosTenbHas padora. M3 180 oOmmx yueOHbIX yacoB /2 yaca OTBOAUTCS
Ha CaMOCTOSITENbHYIO paboTy cTylaeHTa. B pamkax dacoB, BBIJIEJIEHHBIX Ha
CaMOCTOSITENIbHYIO  pa0OTy, CTYIEHT JOJDKeH MPOU3BOAUTH MOATOTOBKY K
PEUTUHIOBBIM M 3a4E€THBIM IPOBEPKAaM, a TAaKXE HM3y4aTb TEMbl, OTBEICHHBIE
[IPENOIaBaATENIEM Ha CAMOCTOATENbHOE N3yyeHue. [IloMuMo pa3nuuyHbIX METOANYECKUX
yYKa3aHUU U CIIUCKA PEKOMEHIyeMOM JUTepaTyphl 00yHarOIIUiCs JOKEH 00CYKAaTh
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BO3HHUKAIOIIIKE y HErO BOMPOCHI HA KOHCY/IbTALUAX, HA3HAYaEMbIX MIPETOAaBaTeIeM.
[IpumepHOe pacnpeleeHue YacoB CaMOCTOSITENbHOM pPabOThl, KOTOpbIE
CTYJICHT JIOJ>KEH OTBOJIUTh Ha TOT UJIM MHOW BUJI 3aHATHH: 3aKpeIyIeHUE JIEKIIMOHHOTO
Matepuana — 12 4., TOArOTOBKA K MPAaKTUYECKUM 3aHATHSAM — 12 4., MOJArOTOBKA K
nabopaTopHbIM paboTam — 12 4. moAroToBKa K 3k3ameHy — 36 4. Tem He meHee,
YUUTHIBasi 0COOCHHOCTH Ka)KJIOTO CTY/ICHTA, YKa3aHHbIE YaChl MOTYT BapbUPOBATHCS.

JIMCUMIITUHY PEKOMEHJyeTCcs W3ydaTh Mo IaHy 3aHaTtuid. OOydaromuics
JIOJKEH CBOEBPEMEHHO BBIMOJHATH 33JaHUsI, BIJAaHHBIC HAa MPAKTUYCCKUX 3aHATHUSX,
¥ 3alIMILIATh KX BO BpeMsl 3aHSATUN WM Ha KOHCYJIbTaluu. [Ipy moAroTOBKE K JIEKIIUAM
OoOy4JaromMiicss W3y4aeT IUIaH JIEKIIMOHHOTO Marepuana, PEKOMEHJOBAaHHYIO U
JOTIOTHUTENBHYIO JuTeparypy. s MOATOTOBKM K MPAKTUYECKUM 3aHITHSIM H
BEITIOJIHCHUST WHIAWBUIYATBHBIX TpaUUecKuX 3aJaHuii TpeOyeTcs H3ydeHue
JIEKIIMOHHOTO MaTepuaia.

Kaxnas nmabopaTopnas paboTa paccuuTaHa Ha HECKOJBKO ayJUTOPHBIX YacoB.
[TockonbKy BBITTOJIHEHHE 1a00PaTOPHBIX padOT ONMUPAETCA Ha JIEKIIMOHHBINA MaTepual,
B Kypce BBIOpAaHO HEPaBHOMEpPHOE paclpeiesieHUue J1abopaTopHbIX padoT, Mpu
KOTOPOM TIOJArOTOBKAa JBYX pabOT OCYIIECTBISIETCS CTYJEHTOM BO BTOPOM
pEUTHUHrOBOM OJIOKE, M €Ile JIByX — B TpeTbeM. [ kax 101l mabopatopHoil paboThl
MPUBEACHBI KOHTPOJIBHBIC BOMPOCHL. JIJIsl TOATOTOBKH K MPAKTHYECKUM 3aHATHSIM U
71a00paTOpPHBIM paboTam TpeOyeTcsi U3ydeHUe JIEKIIMOHHOTO MaTepuaia, YBEpeHHOE
3HaHWE OTBETOB Ha KOHTPOJbHBIC BOMPOCH! JJIs 3aKPETIICHUS MaTepraia.

K sk3ameHy 0O0y4aromiuiicst JOMKEH OTYMTATHCS MO BCEM MPAKTUYECKUM U
71a00paTOPHBIM 3aHATUSM. TeMbl, pACCMOTPEHHBIC Ha JICKIIMOHHBIX 3aHITHSIX, HO HE
OTpaXEHHBIE B JIAOOPATOPHBIX pabOTax 3aKPEIUISIOTCS OOYyYaronIMMCs BO BpeMs
camMocCTosITeNIbHOM paboThl. [Ipy MoAroToBKEe K 3K3aMeHy HEOOXOAMMO MOBTOPUTH
y4eOHBbIN MaTepHall, UCTIOJIb3ys] KOHCIEKT JICKIIM, OCHOBHYIO U JOIOJTHHUTEIIbHYIO
JUTEpaTypy, P HEOOXOAMMOCTH MOCEIIATh KOHCYIbTAlNU. DK3aMEH POCTABIISICTCS
10 pe3yJbTaTaM peHTHHTa U K3aMeHa.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIITEYEHUE JUCIHUIIJINHBbI

[lepeueHb MaTepUATILHO-TEXHUYECKOTO M  MPOTPAMMHOTO  OOecreueHUs
JTVCHIUTUIMHBI IPUBEICH B TAOJIHIIE.

MaTepHaJIbHO-TeXHI/I‘IECKOC U IIporpaMmmMHoe¢ o0ecreueHue AUCHHUITIINHbI

HanMmeHnoBaHne crienaibHBIX OcHaimeHHOCTh [lepeueHs MUIIEH3NOHHOTO
MOMEIIEHUH U TOMENIEHUN CIIeaIbHBIX IOMEILICHUN U MIPOTPAMMHOTO OOECIICUCHUS.
JUTSL CAMOCTOSITEITLHON pa0OThI MIOMEIICHUM 1S PexBU3UTHI MOATBEPKAAIOIIETO

CaMOCTOSITETLHOU Pa0OTHI JIOKyMEHTa
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690922, IIpumopckuii kpaif, T.
Bnagusoctok, octpoB Pycckui,
noiyocTpoB CanepHBIH, TOCETOK
Asike, 10, xopmyc E, ayz. E 729.
VYueOHast ayauToOpHs I
MPOBENCHUS 3aHATUI
JIEKOHHOTO THIIA, FPYMIIOBBIX U
WHIUBUAYAIBHBIX
KOHCYJIbTal[U#, TEKYIIEro
KOHTPOJISI U IPOMEKYTOUHOI
aTTecTaluu

[TomemnieHne yKOMIIJIEKTOBaHO
CICHANTN3UPOBAHHON y4eOHOH
MeOeIbIo (ITOCaTIOYHBIX MECT —
30)
Ob6opynoBanue:
Mono6ma0ok Lenovo C306G-
134164G500UDK (1 mt),
Axkyctrdeckas cuctema Extron
SI3CT LP (3 wr), Bpe3Ho#
unrepdeiic TLS TAM 201
Standart I1I, noxymeHT-
kamepaAvervision CP355AF,
KK-nanens 47 LG
M4716CCBA, maTpuyHbIit
kommyTarop Extron DXP 44
DVI PRO, muxpodoHnHas
MIETIINYHAS PAJHOCHCTEMA
Sennheiser EW 122 G3,
MYJIBTUMEJUIHBIN IPOEKTOP
Mitsubishi EW330U,
paciupeHue Uil KOHTpoJuiepa
ynpasiieHust Extron IPL T
CR48, cereBas Bumeokamepa
Multipix MP-HD718, croiika
Mmetandeckas mia XKK-
JTACTIICS], YCUITATENb MOITHOCTH
Extron XPA 2001-100V,
YCHITUTEIh-PaCTIPEICITUTENb
DVI curnana Extron DVI DA2,
IU(pPOBOH ayIHOTPOLIECCOP
Extron DMP 44 LC, skpan
MPOCKIMOHHbII Screenline
Trim White Ice.

Adobe Creative Cloud for teams All Apps
ALL Multiple Platforms Multi European
Languages Team Licensing Subscribtion
Renewal Kourpakt NeDA-667-17 ot
08.02.2018; AutoCAD Electrical 2015.
Cpok neiicteus munensun 10.09.2020. Ne
nmoroBopa 110002048940 B muaHOM
kabunere Autodesk; ESET NOD32 Secure
Enterprise Koutpakt NeDA-091-18 ot
24.04.2018; InDesign CC for teams All
Apps ALL Multiple Platforms Multi
European Languages Team Licensing
Subscribtion Renewal NeDA-667-17 ot
08.02.2018; Microsoft Office - muuensus
Standard Enrollment Ne 62820593. [Tara
oxonuanmnsg 2020-06-30. Pogurensckas
mporpamma Campus 3 49231495.
Toprossiit mocpeauuk: JSC "Softline
Trade" Homep 3aka3a TOproBoro
nocpennuka: Tr000270647-18; Photoshop
CC for teams All Apps ALL Multiple
Platforms Multi European Languages
Team Licensing Subscribtion Renewal
NeDA-667-17 ot 08.02.2018; SolidWorks
Campus 500 cyOnueH3nOHHBIE OTOBOP
Ne15-04-101 ot 23.12.2015 Cpox
NIEHCTBUS IAIICH3NH OECCPOTHO.
KommnuectBo nuuensuit — 500 wryk.;
Kommnac-3D morosop 15-03-53 ot
02.12.2015 INonnas Bepcus - Komnac 3D
v17. Key 566798581 (Vendor 46707).;
KonnuectBo nunensuit 250 mrTyK.;
Cy0uniieH3MOHHOE COTJaNIeHUE
Blackboard Ne 2906/1 ot 29.06.2012

690922, [Tpumopckuii kpaii,
r.BnanuBocTok, octpoB Pycckuii,
nosryocTpoB CarepHslid, TOCETOK

Asixc, 10, kopm. E, ka6.E727.

JlaGopatopust COBpeMEHHBIX

TEXHOJIOTHI OECTIPOBOTHOM

CBSI3M JieTIapTaMeHTa
JJEKTPOHUKH,
TEJICKOMMYHHKALIH 1
IpUOOPOCTPOCHHUS
[onuTexHUYECKOTO UHCTUTYTA

O6opynoBaHue:
Mono6mok Lenovo C306G-
134164G500UDK (11 mr),

AkycTtuueckas cucrema Extron
SI 3CT LP (3 mt), Bpe3Hoi
uaTepdeiic TLS TAM 201

Standart I1I, noxymeHT-
kamepaAvervision CP355AF,
KK-manens 47 LG
M4716CCBA, maTpuyHbIit
kommyTarop Extron DXP 44
DVI PRO, muxpodonHas
MeTIINYHAS PAJAHOCHCTEMA
Sennheiser EW 122 G3,
MYJbTUMEIUIHBIA TPOEKTOP
Mitsubishi EW330U,
paciupeHue Uil KOHTpoJuiepa
ynpasnenust Extron IPL T
CR48, cereBas Bugeokamepa
Multipix MP-HD718, croiika
Metayunueckas st JKK-
JUACTITIES], YCUITMTENb MOIITHOCTH
Extron XPA 2001-100V,
YCHITHTEIb-PACIIPEACTUTENh

DVI curnana Extron DVI DA2,
IU(pPOBOH ayAHOIPOLIECCOP
Extron DMP 44 LC, skpan

Adobe Creative Cloud for teams All Apps
ALL Multiple Platforms Multi European
Languages Team Licensing Subscribtion
Renewal Kontpakr NeDA-667-17 ot
08.02.2018; AutoCAD Electrical 2015.
Cpoxk geiictBus nunensuu 10.09.2020. Ne
nmoroBopa 110002048940 B muvHOM
kabunere Autodesk; ESET NOD32 Secure
Enterprise Koutpakt NeDA-091-18 ot
24.04.2018; InDesign CC for teams All
Apps ALL Multiple Platforms Multi
European Languages Team Licensing
Subscribtion Renewal NeDA-667-17 ot
08.02.2018; Microsoft Office - munensus
Standard Enrollment Ne 62820593. lata
oxonuanusa 2020-06-30. Pogurensckas
nporpamma Campus 3 49231495,
Toproesiii mocpeanuk: JSC "Softline
Trade" Homep 3aka3a TOproBoro
nocpeanuka: Tr000270647-18; Photoshop
CC for teams All Apps ALL Multiple
Platforms Multi European Languages
Team Licensing Subscribtion Renewal
NeDA-667-17 ot 08.02.2018; SolidWorks
Campus 500 cy0anIeH3HOHHBIE JOTOBOP
Nel15-04-101 or 23.12.2015 Cpok
JICWCTBHS JINIIEH3UHN OECCPOYHO.
KomnuectBo munensuii — 500 myk;
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MPOCKIMOHHEIH Screenline Kommnac-3D morosop 15-03-53 ot

Trim White Ice 02.12.2015 TMonnast Bepcust - Kommac 3D
National Instruments ELVIS v17. Key 566798581 (Vendor 46707).
11+, National Instruments SIGex Kosmuectso nunersuit 250 mTyk.

CyOnuIeH3HOHHOE COTIIAIICHNE
Blackboard Ne 2906/1 ot 29.06.2012

JUist mpoBeieHUs! y4EOHBIX 3aHATHIA IO TUCUUIIIMHE, a TAKXKE JUIsl OpPraHU3aluu
CaMOCTOSITENILHOM  PabOThl  CTyJEHTaM JOCTYIHO ClieAylomiee JabopaTopHoe
000pyIOBaHUE U CIICIUATU3UPOBAHHBIE KAOMHETHI, COOTBETCTBYIOIINE EHCTBYIOIIUM
CAaHUTAPHBIM M MPOTUBOIOXKAPHBIM HOPMaM, a TaKXe TpeOOBaHUSAM TEXHUKHU
0€3011acCHOCTH IIPU NPOBEIEHUHU YUEOHBIX U HAyYHO-TIPOU3BOJICTBEHHBIX PadoOT.

B nensx obecrnieueHust crienualbHBIX YCIOBUN OOYy4€HHsS MHBAJIUIOB W JIUIL[ C
OTpaHUYECHHBIMU BO3MOXXHOCTSAMH 3710poBbsi B JIBDY Bce 3maHus o0opyaoBaHb
NaHgycamMH, JUPTaMu, MNOJABEMHUKAMH,  CIEUUAIU3UPOBAHHBIMU  MECTAMH,
OCHAILICHHBIMU  TyaJICTHBIMM  KOMHATaMmH, TaOJM4YKaMud  HMH()OpPMaLUOHHO-
HAaBUTALIMOHHOW MOIEPKKH.

VIll. @OH/IbI OIEHOYHBIX CPE/ICTB
(I)OHI[])I OLCHOYHBIX CPEACTB NPEACTABJICHDLI B IPUJIO0KCHHUH.

18



MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN

dbenepanLHoe rocyaapCTBCHHOC aBTOHOMHOC 06p330BaTCJ'H>HOC YUYPCKACHUEC BBICIICTO O6pa3OBaHI/I$1
«/laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NHXEHEPHAS HIIKOJIA

®OH/I OHEHOYHbLIX CPEJACTB
1o AucuMILInHEe «CeTH M CHCTeMbl IIHPOKOIO0JIOCHOT0 PAIHOXOCTYIIA»
Hanpasiaenue noarorosku 11.03.02 MHpoKoMMYHHKALMOHHBIE TEXHOJIOTUH U
CUCTEMbI CBA3H
[Tpoduns «CucteMbl paAOCBA3H U PaAUOA0CTYIIa»
®dopMa OATOTOBKH OYHAS

BaaauBocToK
2019
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IlepeyeHsn

¢opm

OLlCHUBAHUS,

INPpUMECHACMBIX Ha Ppas3’jn4vHbIX JTalmax

(hopMupoBaHUA KOMIIETEHUHH B X0/1€¢ 0CBOEHHSI JUCIUILIUHBI / MOTYJIsA

Ne | Konrposupyem | Koa maaukaropa
OueHoYHBIE CpeACTBA —
n/n ble MoayJu/ JTOCTUKEHUS Pe3yabTaThl 00yUeHHs
HAMMeEHOBaHHe
pasaenast / KOMITeTeHI[HH
TEMBI . NPOMEKYyTOq
AUCHMILTHHBI TeKymuu Hast
KOHTPOJIb
aTrTecTamnus
1 JleKIrOHHEIE IIK-1 3Haer vO-1
3aHATHS, TEMBI cobecenoBanme /
1-9 YCTHBIH OIIpOC;
Ymeer YO-1
cobecenoBanue /
YCTHBIH OIIPOC;
I1P-2
KOHTpOJIbHAs
paboTa
Brnaneer I1P-6
nabopaTopHas
: BOIPOCHI K
padora; JK3aMCHY
1 [IpakTuueckue T1IK-1 3Haer VO-1 1-49
3aHSATHS, TEMBI cobecenoBaHue /
1-6 YCTHBIH OIPOC;
JlaGopaTopHbI Ymeer s yO-1 )
e paboTsl, cobeceoBatine
reMul 1-4 YCTHBIH O1pOC;
I1P-2
KOHTpOJIbHaA
pabota
Brnaneer I1P-6
naboparopHas
paborta;

s puciumiuabl «CeTM M CUCTEMBI  IIMPOKOMOJIOCHOTO  Pauo0CTyIIa)

HCIIOJIB3YIOTCA CIICAYIOIMNEC OOCHOYHBIC CPCACTBA!

JIOTHMYCCKHN IIOCTPOUTH OTBCT,

Y cTHBIN onpoc:

1. CoGecenoanue (YO-1)

[TucbmeHHbIE PaOOTHI:
1. Kontponbubie padotsl (I1P-2)

2. JJaboparopnas padota (ITP-6)
3. Moptdomauo (TTP-8)
YcTHBI onpoc

VYCTHBIM OMPOC MO3BONSIET OIECHWTH 3HAHHMS W KPYro3op CTyAeHTa, YMEHHE

KOMMYHHKAaTHBHBLIC HABBIKH.

BJIaACHHUC MOHOJIOTHYECKOU p€Y4bl0 MW HHBIC

OOGyuaroniass PyHKIIUSI COCTOUT B BBISIBIICHUM JI€TAJICH, KOTOPBIE IO KAKUM-TO

MPUYMHAM OKa3aJIMCh HEIOCTATOYHO OCMBICIICHHBIMU B XOJI€ YICOHBIX 3aHATUN U TIPU
MOJATOTOBKE K 3a4€Ty.

CobecenoBanne (YO-1) — cpencTtBo KOHTpOJIS, OPraHM30BAHHOE Kak
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cnenuanbHas Oecema mperogaBaTedss ¢ OOYYarOMIMMCS Ha TEMBI, CBSI3aHHBIE C
U3ydaeMoOl JUCIUIUIMHON, W pPACCUYUTAHHOE Ha BBIICHEHHE oOO0beMa 3HAHHM
00yJaroIIerocs Mo onpeAeIEHHOMY pa3ziey, TeMe, podieMe U T.11.

IIncsMeHHbIE PA0OTHI

[TuceMeHHBIII OTBET TNpPUyYaeT K TOYHOCTH, JIAKOHWYHOCTH, CBSI3HOCTH
U3JI0’KeHUs MbICTHU. [ITMCbMEHHAs TPOBEPKa UCIOJB3YETCS BO BCEX BUAAX KOHTPOJIS U
OCYIIECTBIISIETCS KaK B ayJIMTOPHOMN, TaK U BO BHEAYAUTOPHOU padoTe.

KonrponwsHast pabora (I1P-2) — cpemcTBo TpoBepKH yMEHUH MPUMEHSTH
MOJTyYEHHBIC 3HAHUS IS PEIICHUS 3371a9 OTPEICIICHHOTO THIIA TI0 TEME HIIH Pa3iemy

JIabopatophnas padota (ITP-6) — cpeacTBO sl 3aKpEIUICHUS U MPAKTHYECKOTO
OCBOEHUS MaTepHraia Mo ONpPEICIICHHOMY pa3eiy.

[Toprdpommo  (ITP-8) — memeBas mombopka paboT  0OydYaroIIerocs,
pacKphIBAIOIIAs €r0 WHANBUAyaIbHBIC 00pa30BaTEIIbHBIC JTOCTHKECHUS B OJHON WIIH
HECKOJIbKMX yUEOHBIX JTUCITUTLINHAX.

MeToanueckue PEKOMECHIAIMHA, ONIPEACIAIONINEG NMPOUECAYPbl OLICHUBAHUA
PeE3yJabTaTOB OCBOCHHUA TUCHUILJIMHBI

HroroBasi olleHKa MTPOMEXKYTOUHOM AaTTECTAIlMM BBICTABJISETCS COTJIACHO
PEUTHHT-IJIaHy, KOTOPBIN BKJIFOYAET B €051 OIIEHOUHBIE MEPOIIPUATHUS, B TOM YUCJIIE U
sK3aMeH/3a4eT, U BecoBble k03¢ dunnenTol. [IpenogaBarens 3HaKOMHUT CTYIACHTOM C
PEUTHHI-TIJIAHOM B HAa4daJie CEMECTpA.

OueHo4YHbIE CPeACTBA IS TEKYLIeH aTTecTalun

Tekymias aTTecTauusi CTyACHTOB MO JTUCUUILIIMHE MTPOBOJIUTCA B COOTBETCTBUH C
JIOKaIbHBIMU HOpMATUBHbIMU akTamMu [IBDY u siBngercs o0s3aTenbHOM.

Tekymast arrectansi TPOBOAUTCA B (POpME KOHTPOJBHBIX MEPONPUITHIA
(cobecenoBanusi, J1abOPAaTOPHBIX pPadOT, KOHTPOJBHBIX pPadoT, NOPTHOINO) TIO
OLICHMBAaHUIO (DaKTHUUYECKUX PE3YJIbTaTOB OOYYEHHsI CTYIEHTOB MU OCYIIECTBISETCS
BEYILIUM IPEIOAABATEIIEM.

OObeKkTaMu OLICHUBAHUS BBICTYIIAIOT:

— yyeOHas JuCHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTD
BBITIOJIHEHUS PA3JIMYHBIX BUJOB 3a/IaHHi, MOCEMAEMOCTh BCEX BHUJOB 3aHATHI MO
aTTeCTyeMOM JUCIUIUIMHE);

— CTEIEHb YCBOEHUS TEOPETUYECKUX 3HAHUI;

— YpOBEHb OBJAJICHUS MPAKTUYECKUMH YMEHUSMH U HAaBBIKAMH IO BCEM BHUJIAM
yueOHOU padoThI;

— pe3yabTaThl CAMOCTOSITENIbHOM pabOTHI.

CocraBnsercs  KaJCHAAPHBIM IUIAH  KOHTPOJBHBIX  MEPONPHUATHM IO
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mucrutinHe. OTeHKa MOCemaeMOCTH, aKTUBHOCTH OOYYalOIIUXCSl Ha 3aHSATHUSX,
CBOEBPEMEHHOCTh BBINIOJIHEHUS pA3JIMYHBIX BHUJAOB 3aJaHUN BENETCS HAa OCHOBE
KypHaja, KOTOPbIA BeAET MpenoiaBaTellb B TEUEHUE yueOHOTO CEMECTpa.

Bomnpocsl ajis1 codecenoBanus / yCTHOT0 onpoca

1. Kimaccudukanusi cicTeM mUpOKOOIOCHOTO PAIHOIOCTYIIA.

2. IlepcoHAIBHBIE CETH PAAUOAOCTYTIA.

3. OCHOBHBIE XapAaKTEPUCTUKHU U CTAHIaPTHI.

4. Texnonmoruu Bluetooth, ZigBee, UWB.

5. Opranmzanus GU3NYECKUX U KaHAJIbHBIX YPOBHEH.

6. Peanuzanyst npuioKeHU Ha OCHOBE MEPCOHAIBHBIX CUCTEM

IIMPOKOIIOJIOCHOTO PAaIUOAO0CTYIIA.

7. becnpoBOAHBIE JTOKAJIBHBIE CETH.

8. Wi-Fi. Ucropus pa3BuTUS 1 OCHOBHBIC TIOHSITHSL.

9. Tononoruu cereit Wi-Fi. OcHoBHOe 060pynoBanue u I10.

10. ®usnyeckuii ypoBeHb. KaHaIbHBINA YPOBEHb.

11. Crpyxrypa kaapoB Wi-Fi u nponenypst MAC-ypoBHs.

12. Metozs! obecnieuenus 6e3omnacHoctr Wi-Fi.

13. Cetu paaroocTyna ropoacKoro Macirada.

14. Crangapt WiMAX. OCHOBHBIE TOIOJIOTUH U O00PYIOBAHHUE.

15. ®uznueckuii u kaHanbHbIA ypoBHU WIMAX .

16. I'moGanbHbIe CETH IIMPOKOMOIOCHOTO PAANOI0CTYIIA.

17. CotoBblii NpUHIUI OpraHu3anuu cereid. Pomb u MecTo moacucreM
paanooCTyIa B ceTax MoounbHOM cBsa3u 3G u 4G.

18. Opranuzarnus paguountepdericon B cetsix UMTS u LTE.

19. ®usnyeckue u nornvyeckne kanaasl UMTS u LTE.

20. OcHOBHBIE TPOLIEAYPHI U MOTEPKKA MOOUIBLHOCTH.

21. Opranuzaius yciayr B CETAX MIMPOKOMOJIOCHOTO PauoI0CTyma.

22. Knaccuduxkanus ycnyr. Yenyru ¢ go6aBieHHO# ctouMocThio (VAS).

23. Ilepenaya peuu ¥ JaHHBIX KaK YCIYTH.

24. Ycnyru nepenadu COOOIICHHIM.

25. Cuctembl caMo00OCITyKUBaHHsI a0OHEHTOB.

26. Ilnatdopmbl opranmszanuu yciyr, ocHoBHoe [1O, macmrabupoBaHue u
pe3epBUpPOBaHUE.

27. IlnanpoBaHue, ynpaBiIeHUE U MOHUTOPUHT CETEN PAAMOIOCTYTIA.

28. YacTOTHO-TEpPUTOPUATBHOE TJIAHUPOBAHUE U ONTUMU3ALMS TOJCUCTEM
HIMPOKOIIOJIOCHOTO PAIUOA0CTYIIA.

29. Cucrembl ynpaBieHUs paIuOpECypCcamu.

30. IInanupoBanue, yrnpaBieHue 1 MOHUTOPUHT CETEH paaro0CTyTIA.

22



31. MoOHUTOpPUHT

CUCTCM HIMPOKOIIOJIOCHOI0 pPaauoaoCTyIid, OCHOBHBIC

napameTpbl J1Ji1 MOHUTOPUHTA.
32. [InanupoBaHue, ynpaBliieHUEe U MOHUTOPUHT CETeH pajroI0CTyIIa.
33. O6paboTKa pe3ybTaTOB MOHUTOPUHTA.

34. Ilouck u ycTpaHeHUE HEUCTIPABHOCTEM.

35. TenaeHIMM pa3BUTHUSA CUCTEM MIHPOKOIIOJIOCHOTO PAHOAOCTYIIA.
36. Oobenunaennsie cucreMbl UMTS/LTE/Wi-Fi.

Kpurtepuu oneHuBanusi

Ouenka

TpedoBanus

«OTJIHYHO»

OrneHka «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIH OH IITyOOKO U
IIPOYHO YCBOWJI POTrPaMMHBIN MaTepUall, HCYEPIBIBAOILIE,
MOCJIEA0BATENBHO, YETKO U JIOTHYECKU CTPOMHO €r0 U3Jaraer,
YMEET TECHO YBS3bIBATh TEOPUIO C MPAKTUKON, CBOOOIHO
CIIpaBJISETCS C 3aJja4aMu, BOIIPOCAMHU U JPYTMMU BUJAMU
IIPUMEHEHHUS 3HAHUMU, IPUYEM HE 3aTPYIHSAETCS C OTBETOM IIPH
BHJIOM3MEHEHUH 3aJaHUM, UCII0JIb3YET B OTBETE MaTepHall
MOHOTrpadUUecKol JIUTEpaTypbl, IPABUILHO 00OCHOBBIBAET
IIPUHATOE PELIEHUE, BIaIeeT Pa3HOCTOPOHHUMH HAaBBIKAMU U
IIPMEMAMH BBINIOJHEHUS IPAKTUYECKUX 3a]1a4.

«XOpouIo»

OreHKa «XOpoII0» BBICTABIIAETCS CTYJAEHTY, €CJIM OH TBEPAO
3HAECT MaTepUall, rPaMOTHO U I10 CYILIECTBY U3JIaracT €ro, He
JIOIyCKasl CyIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOINPOC,
MIPaBUJILHO NIPUMEHSET TEOPETUYECKUE TIOJIOKEHUS IIPU PELICHUN
MPAKTUYECKUX BOMPOCOB U 33/1a4, Bia/ieeT HEOOXOAUMBIMU
HAaBBIKAMM U IIPUEMAMHU UX BBIIIOJIHEHHUS.

«YAOBJIETBOPUTECJIBLHO»

OHGHKa «YOOBJICTBOPUTCIBHO» BBICTABIACTCA CTYACHTY, €CJIN OH
HMECT 3HAHUA TOJIBKO OCHOBHOI'O MaTe€purajia, HO HC YCBOUII €TI0
z[eTaneﬁ, A0IMYCKA€T HETOYHOCTH, HEAOCTATOYHO IMPAaBHUJIbHBIC
q)OpMy.]'II/IpOBKI/I, HapyIICHUA JIOTUYECKOH noCIacaA0BaTCIbHOCTHU B
H3JI0KCHUU ITPOTrpaMMHOI'0 MaT€pHrajia, UCIBITEIBACT 3aTPYAHCHUA
ITPU BBITOJIHCHHUH ITPAKTHYCCKUX pa60T.

«HEYAOBJECTBOPUTEIBHO»

OreHka «HEy/I0BIETBOPUTEIBHOY» BBICTABIISETCS CTYIEHTY,
KOTOpPBIN HE 3HAET 3HAUUTEIbHONW YacTHU IPOIPAMMHOIO «HE
MaTepuaa, JOMyCKaeT CyIIeCTBEHHbIE OIINOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYIHEHUSIMU BBITOJIHSAET PaKTHUECKUE pabOThI.
Kak npaBuio, olieHKa «HEeyJ0BIETBOPUTEIHHO
«HEYAOBIETBOPUTEIILHO» CTABUTCS CTYAEHTAM, KOTOPBIE HE MOT'YT
MPOJOIKUTH 00ydueHHe Oe3 JOMOTHUTENbHBIX 3aHATUN 1O
COOTBETCTBYIOIEH AUCIMILIMHE.

TemaTnka J1a00paTOPHBIX PadOT

Jlabopatopnas pabota 1. Ananu3z BER ms.
JlabopatopHas pabota 2. CTpykTypHas cxema nepenatomiero tpakra WiFi.
Jlabopatopnas pabota 3. Ycunenue OFDM curnana.
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Jlabopatopnas pabota 4. RAKE npuemank CDMA.

Kpurepuu oneHku J1a00paTopHbIX padoT

Onenka TpedoBanus

CTyneHT BBINOJHSET JIA0OPATOPHYI pPabdOTy B IOJHOM O0BEME C
coOmoiIeHneM  HEoOXOIMMOW  MOCIEeNOBATEIbHOCTH  MPOBEACHUS
«aumeno» W3MEPEHUH, TPAaBWIBHO CaMOCTOSTEIBHO ONpEACsSeT Ieidb pPadOThI;
CaMOCTOSITENILHO, PAllMOHAIILHO BHIOMpaeT HEoOXOoAMMOe O0OpYyIOBaHHE
JUIL TIOYYeHUs] HauOoJiee TOYHBIX PEe3yJbTaTOB IMPOBOAMMON PaOOTHI.
I'paMOTHO ¥ JIOTUYHO OMHUCHIBAET XOJI PabOTHI, MPABWIBHO (HOPMYIHPYET
BBIBOJIbI, TOYHO U aKKypPaTHO BBITIOJHSIET BCE 3alUCH, TAOJIHIIBI, PUCYHKH,
YepTeXkH, rpaduKu, BBIUUCICHHUS M T.II., yMeeT 0000maTh (haKkTUIeCKHii
Matepuai. Jlomyckaercs: 1Ba/Tpu HeJOYETa I OJIHA HerpyOasi ommoOKa u
oJIiH Heo4eT. PaboTa COOTBETCTBYET TPEOOBAHUSM U BBIMIOJTHEHA B CPOK.
«He 3aumeno» | CTyIEHT BBIOJHUI pabOTy HE MOJIHOCTHIO, 00bEM BHITIOJTHEHHON YacTH HE
MO3BOJISIET CJIEJIATh MIPABUIIBHBIC BBIBOJIBI; HE ONPEICIISET CAMOCTOSITEILHO
1enb paboThl; B X0J€ paboThl IOMyCKaeT OAHY U Oojee rpyObie OMMUOKH,
KOTOpbIE HE MOXKET UCIPaBHUTh, WIH HEBEPHO IMPOU3BOJIUT HAOIIOICHWS,
WU3MEPCHUs, BBIYMCICHHS W T.II.; HE yMeEeT 0000marTh (QaKTHYCCKHM
Matepuan. JlaboparopHasi paboTta He BBITIOJHEHA.

TemaTnka KOHTPOJIBbHBIXPAOOT
3ajaun Ha KOHTPOJIbHBIE PAOOTHI:

1. CkopocTh mepeiayu TaHHbIX B OECIPOBOJAHON cucTeMe CBsi3u paBHa 20
Mo6ut/c. Hcnonb3yercs BBSK. Kakum 00pa3oM MOXHO yBEIMYUTH CKOPOCTh
nepegayu AaHHbIX 0 60MOwuT/c, He MeHss mupuHBI KaHama? Kak ocTaBUTh
HEHM3MEHHOU BEPOSITHOCTh OIIMOKU HA OUT B cUCTeME?

2. CkopocTh mepenaud JaHHbIX B OECIPOBOAHON cucTeMe CBsi3u paBHa 10
Mo6wut/c. Ucnonwiyercs ASK. Kak npu HeM3MEeHHOW BEPOSITHOCTH OIMIMOKHA Ha OWT B
CHUCTEME YMEHBIIIUTHh MOIHOCTh U3MyueHus Ha 201b, He MEHsIsT CKOPOCTh Mepeaadn
JTAaHHBIX ?

3. Halimute crniekTpaibHYIO IUIOTHOCTH MPSMOYTOJBHOTO PaTuONMITYJIbCa
JUIUTEIBHOCTBIO 2MKC M yacTtoTo Hecymen 1,31 Tn. Ammimryna ummnynsca 2B. Kak
W3MEHUTCS CHEKTpajbHasl IUIOTHOCTh €CJAW JaHHBIM pPaJMOCUTHAN TIOCTYMaeT C
nepuoioM 4 Mxc?

4. TV curnan ¢ nonocoit yactor (0.. 6.5 MI'm) mogaercs Ha Bxoa ALIIL
(paspsimaocTh AILIT N=9). JInurensHOCTh cuTHaNa 1yac. OnpenenuTs 00beM maMATh

(MO0), HEOOXOMMMBIN JJI XPaHEHUS JAHHOTO CHTHAja, CKOPOCTh TIOTOKA Ha BBIXOJIE
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AIIII. KakuM crnocobomM MOKHO BOCCTAHOBHUTBH UCXOJIHBIM aHAJIOTOBBIN CUTHAIT?

d. Paccuuraiite m Hapucyiite cxemy mudpoBoro ¢GuibTpa ¢ YaCTOTOU
nuckpetusanuu 10kl (punbsTp — uaeanvHas quddepennupyromas 1emns). [lokazaTs
UMITYJIbCHYIO XapaKTEPUCTUKY JAHHOTO (PUIIbTpA.

6. Paccuuraiite m Hapucyite cxemy HUGPOBOTO (PUIbTpa C YacCTOTOM
muckperuzatu 12kl (punbTp — uaeanbHas UHTErpupylomas iens). [lokazarsb
UMITYJIbCHYIO XapaKTEPUCTUKY JAHHOTO (PUIIbTpA.

7. BBIYMCINTE CPEIHIOK MOIIHOCTH JUCKPETHOM IOCIIEI0BATEIbHOCTH
(206uTt): 01101011110101101110. Ckopocts mnepemaun 10 kOuUT/C, YpOBEHB
noruyeckoro «0» pasen 0B, ypoBeHnb norudeckoit «1» pasen 1B. ChopmupoBats OUT
KOHTPOJISI YETHOCTH JIJIs1 KaX/10T0 OaiiTa nepeaBaeMoil ocieJoBaTeIbHOCTH.

8. Onpenenure amIUIMTYAHO- W (PAa30BO-HACTOTHYIO XapaKTEPUCTUKY
UJCATBHOTO  HEUCKaXKarollero KaHaida cBsA3u. Kakodl OyneTr uMITyJbCHas
XapaKTepUCTHUKA JJAHHOTO KaHaJla U €ro aBTOKOPPENAIMOHHAs QyHKIIH?

9. PaccmarpuBaercst nuiiooOpa3Hblid paMOMMITYJIbC JJIMTEIBHOCTBIO 2MKC
u ammummtynod 1B. Yacrtora 3anmonmuenus paguoumnyibca 2ITn. Onpepenurte
CHEKTPAIbHYIO IJIOTHOCTh PagUOMMIYJbca (LIEHTPAJIbHYI0 YacTOTY CIEKTpa, €ro
dopmy u mmpuny, I'm). Kak u3MeHutcs cnekrpanbHas IUIOTHOCTb, €CJIA JTaHHBINA
paguocurHai nocrymnaer ¢ nepuogom 10 mxc?

10. Curnan 3anumaet nojocy (0...6,5MI'm). B mepenaTunke BCIOIB3yeTCS
aMIUTMTyHast MonyJisinus ¢ uaaekcom 0,5. Hecymas yacrora nepegatunka SOMI'n ¢
ammumtyno 10B. OnpeaenuTs MOJ0OCYy 4acToT, 3aHUMAEMYIO PaJMOCUTHAJIOM U
MOIIIHOCTh HECYIIIEH YaCTOTHI.

11. B nepepaTyuKe UCIONB3YETCS AMIUIUTYAHAS MOLYJISALHMS ¢ HHAEKCOM 0,5.
Curnan 3anumaet nosiocy (0...6,5MI'm). Hecyimast gactora nepeaatunka 150MI' ¢
ammumtynot 20B. Jlnma  ycunenuss AM-curHaiia UMCHOJIB3YETCS  YCUIIMTENb C
OTrpaHUYEHUEM BBIXOJIHOM ammuTynasl 10 40B u kosdduureHToM ycuieHus Mo
HaIpsDKEHUIO0 paBHbIM 4. Kakue M3MEHEHHUs MOSIBATCS B PAJMOCHUTHAJIE HA BBIXOJE
yewnrensa? Kak u3MeHHTCS crnekTpanbHas IUIOTHOCTh AM-cUrHana Ha BBIXOAE

ycunurens?
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12.  OueHure MOMEXOYCTOMYMBOCTh Pa3HBIX BHUJAOB  MAHHITYJISIUU:
aMIUTUTYAHOM (C TAcCUBHOM Tay30M), YaCTOTHOM (YAacTOTBHl HyJS U €IUHUIIBI
OPTOTOHAJIPHBI HA JIMTEIBLHOCTH OuTa), (pazoBoii (caBur (a3 Ha T). AMIUIMTY]IA
HECYIIEeH MOCTOSTHHA U1 Ka)KJIOTO BU/1a MAHUITYJISILIIH.

13. HaiiTu uMMNyJIbCHYIO XapaKTEPUCTHUKY HEPEKYpCUBHOro GuibTpa ¢
kodpdunmnentamu (0.2, 0.7, 0.5, 0.3, 0.1 0.05). Yactora auckperuszanuu QpuiabTpa
paBHa IMI'n. K kakomy Tumy ¢uiabTpoB MOXXHO OTHeCTH HaHHBIA QuiabTp? (OHY,

®BY u T.1.). Haiinure npubau3uTeIbHO 9acTOTY cpe3a puiabTpa.

Kpurepnu onieHKM KOHTPOJIbHBIX padoT

Ouenka TpebdoBanus
«OMAUYHON OneHka «OTIMYHO» CTAaBUTCS CTYACHTY 32 BBINOJIHEHHE
KOHTPOJIbHOU paboThl Ha 91% u Gonee.
«xopouio» OneHka «XOpomIO» CTaBUTCA CTYACHTY 3a  BBINIOJIHEHHE
KOHTpOJIbHOU paboThl Ha 80-90%
«yoosnemeopumenvno» | OLICHKa  «yIOBJICTBOPUTEIBHO»  CTaBHTCS  CTYIEHTY  3a
BBITIOJTHCHUE KOHTPOJIBLHOM paboThl Ha 61-79%.
«Heyoosnemeopumensnoy | ONeHKAa  «HEYIOBJIETBOPUTEIBHO»  CTaBUTCS  CTYOEHTY 3a
BBINOJIHEHUE KOHTPOJIbHON paboThl Ha MeHee yeM 60%.

OueHouHbIE CPeACTBA ISl IPOMEKYTOUYHOM aTTeCTAlNHU

[TpomexxyTouHasi aTTecTalys CTYJAEHTOB MO AUCIUIUIMHE «CE€TU U CUCTEMBbI
HIMPOKOMNOJIOCHOTO PaguOAO0CTYIa» IMPOBOJUTCS B COOTBETCTBUM C JIOKAJIbHBIMHU
HOpMaTUBHBIMH akTamMH JIBOY u sBiusercs obs3arenbHOi. Dopma OTYETHOCTH IO
JTUCHHUIUTHHE — 9K3aMeH (8-, BeceHHUI cemecTp). DK3aMeH 10 TUCIMITIMHE BKITFOUACT
OTBETHI Ha 2 Bompoca. O uH 13 BOMPOCOB HOCUT OOMIHil Xapaktep. OH HalpaBiieH Ha
pPacKpBITHE CTYJEHTOM 3HAaHUW 10 «CKBO3HBIM» BOIIpocaM M MpodiiemMaM
CBEPXIITUPOKOTIOJIOCHBIX CUCTEM CBsI3U. BTOpO# BOIpoC KacaeTcs MPUHIIMIIOB pacyeTa
OECIIPOBOJIHBIX CETEH.

Kpurepuu BbiCTaB/IeHHS] OLUEHKH CTYACHTY HA JK3aMeHe
K 3auery momyckaroTcsi 00y4aronuecs, BHIMOJHUBIINE MPOTpaMMy OOydeHUS
10 JUCLIUIUIMHE, MPOLIEIIINE BCE 3TAbl TEKYILIEH aTTECTAllH.

Ouenka TpeOoBanust K cGOPMHUPOBAHHBIM KOMIIETEHUAM
OrneHKka «OTJIMYHO» BBICTABISETCA CTYICHTY, €CIM OH IIyOOKO U
«OTJIUYHO» IIPOYHO YCBOWJI IIPOIPaMMHBIM  MaTEpHaj, HCYEPIBIBAIOLIE,

MOCJIEIOBATEIbHO, YETKO W JIOTUYECKH CTPOMHO €ro H3JIaraer,
yMEeT TECHO YBA3BIBATH TEOPUI0 C MPAKTUKOW, CBOOOIHO
COpaBIIICTCS C 3aJadyaMy, BONPOCAMH W JIPYTUMH BUIAAMH
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NPUMEHEHUs 3HaHUM, NMPUYEM He 3aTPyIHSETCS C OTBETOM IpHU
BUJIOM3MEHEHUM 3a/laHuii, MCIONb3yeT B OTBETE Marepuall
MOHOTpaUYECKON  JUTEpaTyphbl, MPAaBUILHO OOOCHOBBIBAET
IPUHITOE PELIEHUE, BIIAJEET PAa3HOCTOPOHHMMHU HaBbIKAMU U
IIpHEeMaMHU BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4.

«X0poLIo» OreHKa «X0poILI0» BBICTABIISETCS CTYIEHTY, €CJIU OH TBEPAO 3HAET
MaTepuai, TPaMOTHO U MO CYIIECTBY HM3JaraeT €ro, He JOIMycKas
CYILECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIPOC, MPABUIBHO
NPUMEHSIET  TEOPETHYECKHWE  TMOJOXKEHUS  MpPU  pElICHUU
IIPAKTUYECKUX BOIPOCOB U 33Jay, BIAAECET HEO0OXOIUMBIMU
HABbIKAMU M MPUEMaMH UX BBIIOJTHEHHUS.

«Y/AOBJICTBOPHTEJIBHO) OrneHka «yA0BJIETBOPUTENBHO» BBICTABIISIETCSA CTYJEHTY, €CIIU OH
MMeeT 3HaHHS TOJBKO OCHOBHOTO MaTepHualia, HO HE YCBOHII €ro
JeTaned, JI0MyCKaeT HETOYHOCTH, HEAOCTaTOYHO IIPABUJIbHBIE
(bOpMyITUPOBKH, HAPYIIEHUS JOTHYECKON MOCIEI0BATEIBHOCTH B
U3JI0’)KEHUU TPOrpaMMHOI0 MaTepHalla, UCIbITHIBAET 3aTPyIHEHUS
IIPY BBITIOJIHEHUH MPAKTUYECKUX paboT.
«HEeYT0BJIeTBOPUTEIbHO» | OLEHKAa  «HEYIOBJIETBOPUTENIbHO»  BBICTABISAETCS  CTYACHTY,
KOTOpBIi HE 3HACT 3HAYUTEIHbHOM YacTH MPOrPaMMHOTO «HE
Marepuaia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OONBIIMMHU 3aTPYJHEHHUSIMH BBINIOJIHAET MpPaKTHUYECKUe pPabOTHI.
Kak IIpaBUIIO, OLIEHKa «HEYJIOBJIETBOPUTEIHLHO
«HEYAOBIETBOPUTEIBHOY» CTABUTCS CTYJAEHTaM, KOTOpPbIe HE MOTYT
IPOJOIDKUTE 0OydeHHe 0e3 JONMOJHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOIEH AUCIMILINHE.

MeToanueckue ykazaHusi 1o cjaade 3K3aMeHa

DK3aMeH MPUHUMAETCs BeyIIUuM npenoaaBareneM. [Ipu 60sbiioM KouyecTBe
TPpyNIn y OJHOTO TMperojaBaTeNsl WU TMpU OONBIIONW YHCICHHOCTH IIOTOKA II0
pPacnopsKEHUIO 3aBeAyrollero kadeapon (3aMecTuTessl ITUpeKTopa Mo y4eOHOW H
BOCIIUTATEILHON paldoTe) JMOMyCKaeTCs TMPHUBJICUCHHE B TIOMOIIL BEAYIIEMY
MpernojiaBaTesito JIpyrux mpernogaBateneil. B mepByro ouepenb NpUBIEKAIOTCS
MPErno/IaBaTesid, KOTOPhIe MPOBOAWIN JTAOOPATOPHBIE 3aHATHS IO JUCIUIUIMHE B
rpynmnax.

B ucCKIIIOUHUTENBHBIX CllydasiX, MO COTJIAaCOBAHUIO C 3aMECTHUTENIEM AMPEKTOpa
[[TxomnpI IO y4eOHOM 1 BOCTIUTATENIbHOU paboTe, 3aBeAyroniuil kKageapoi uMeeT mpaBo
MPUHSATH 3a4€T B OTCYTCTBHE BEIYIIIETO MPEIoaaBaTes.

dopMma mpoBesicHUS dK3aMeHa (yCTHas, MMCbMEHHAS W Jp.) YTBEP)KIaeTcs Ha
3acenannu Kadeapsl Mo COTJIACOBAHUIO C PYKOBOJUTEIEM B COOTBETCTBUU C paboUeii
IPOTPaAMMON TUCIIUTITAHBI.

Bo Bpemsi mpoBeseHHs dK3aMEHAa CTYIEHTHI MOTYT IOJB30BaThCs paboueit
IpPOrpaMMoON JUCHMIUIMHBI, a TaKXe C pa3pelieHus] MpernojaBaress, MPOBOJSILIErO
3a4eT, CMPABOYHOU JUTEPATypod M JPYrUMHU Mocoousmu (yueOHUKaMH, Y4eOHbIMU
NOCOOUSIMH, PEKOMEH0BAaHHOM TUTEPATYpOH U T.I1.).
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Bpewmsi, mpenocraBiseMoe CTyIEHTY Ha MOATOTOBKY K OTBETY Ha 3K3aMEHE,
JIOJKHO COCTaBIIAATh HEe Ooiee 45 muHyT. [0 MCTeUueHUN TaHHOTO BPEMEHHU CTYICHT
JIOJKEH OBITH TOTOB K OTBETY.

[TpucyTcTBUE HA PK3aMEHE TMTOCTOPOHHUX JIHII (KPOME JIUII, OCYIIECTBIISIONTIX
MPOBEPKY) 0€3 pa3penieHusi COOTBETCTBYIONIUX JHI[ (peKTopa MO0 MPOpeKTopa IMo
yueOHOI 1 BocnHUTaTedbHOU padote, qupekropa komnsl, pykoBoautens OITOIT wnu
3aBenyromero kadeapoil), He aomyckaercs. VHBanmuabl U Jula ¢ OTPaHUYECHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbsS, HE HMEIOIIME BO3MOXXHOCTH CaMOCTOSITEIHHOTO
MIEPEIBHKEHUS, TOTYCKAIOTCS 3a9€T C COMPOBOKIAIOIIUMHU.

[Ipy mpomexyTOYHON aTTecTaluu OOy4YarolUMMCSl YCTAHABIMBAECTCS OLEHKa
«OTJIMYHOY, «XOPOLIO», «yTOBIETBOPUTEIHHO» WIN «HEYAOBIECTBOPUTEIHHO.

B 3aueTHyi0 KHWXKY CTyJE€HTa BHOCUTCS TOJIBKO 3alUCh «OTIUIHON,
«XOpOIIO», «YAOBICTBOPUTEIHHO», 3allUCh «HEYIOBICTBOPUTEIHHO» BHOCUTCS
TOJIbKO B 9K3aMEHAIIMOHHYIO BeIOMOCTh. [Ipu HesBKe cTy/neHTa Ha 3a4eT B BEIOMOCTH
JIeIIaeTCsl 3alUCh «HE SBUIICS.

Bomnpocsl k 3xk3aMeny

1. Knnaccudukanus cucteM mupoKonoI0CHOTO PaaruoI0CTyIIA.

2. IlepcoHANIBHBIE CETH PAANOAOCTYTIA.

3. OCHOBHBIE XapAKTEPUCTUKU U CTAaHAAPTHI.

4. Texnonoruu Bluetooth, ZigBee, UWB.

5. Opranuzanus (pU3NYECKUX U KaHAJIbHBIX YPOBHEW.

6. Peanuzanus nmpuioXeHU HA OCHOBE NEPCOHAIIBHBIX CUCTEM

IMPOKOIOJIOCHOTO PAIMOAOCTYIA.

7. becripoBOAHbIE JIOKAJIbHBIE CETH.

8. Wi-Fi. Hcropus pa3BUTHS 1 OCHOBHBIC TIOHSATHSI.

9. Tononoruu cerert Wi-Fi. OcHoBHOoe o60opynoBanue u I[10.

10. ®uznueckuii ypoBeHb. KaHaabHBIN YPOBEHB.

11. Crpykrypa kaapoB Wi-Fi u nponiexypst MAC-ypoBHs.

12. Metoas! obecnieuenus 6e3omacHoctd Wi-Fi.

13. Cetu paaroocTyna ropoJcKoro mMaciirada.

14. Crangapt WiMAX. OCHOBHBIE TOIOJIOTUHN U 000PYIOBaHHUE.

15. ®uznueckuii u kaHanbHbIA ypoBHU WIMAX .

16. I'noGanpHbIE CETH MTUPOKOIIOJIOCHOTO PAIUOA0CTYIIA.

17. CotoBblil npuHIUI OpraHu3zauuu cerel. Pomb m mecto moacucrem
paguoaoCTyIa B ceTsax MoomibHOM cBsa3u 3G u 4G.

18. Opranuzanus paguountepdericon B cetsix UMTS u LTE.

19. ®usnyeckue u norndyeckue kanansl UMTS u LTE.

20. OcHOBHBIE MPOLETYPHI U MOAEPKKA MOOUITBHOCTH.

21. Opranuszanus yCiIyT B CETSIX IIMPOKOIIOJIOCHOTO PaHOAO0CTYIIA.

22. Knaccuduxarms yciyr. Yciayru ¢ Jo0aBiaeHHON cTouMocThio (VAS).
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23. Ilepenaya peun U JaHHBIX KAK YCIYTH.

24. Ycnyru nepeaadu CoOOIICHUH.

25. Cucrtembl caMo00CITy)KUBaHHsI A0OHEHTOB.

26. Ilnardopmsl opranuzanuu yciayr, ocHoBHoe IO, MacmraOupoBanue u
pe3epBUPOBaHUE.

27. IlnanupoBaHue, ynpaBIeHUE U MOHUTOPHUHT CETEN pauo0CTyIIA.

28. YacTOTHO-TEpPUTOPHAIBHOE IIJIAHUPOBAHME W ONTHUMU3ALMS IOJACUCTEM
HIMPOKOIIOJIOCHOTO PAIHOAO0CTYIIA.

29. Cucrembl ynpaBieHUs paIuOpeECypCcamu.

30. [IimannpoBanue, yrnpaBieHUE 1 MOHUTOPHUHT CETEN PAAMOIOCTYTIA.

31. MOHHTOPUHI CHCTEM UIMPOKOMIOJOCHOTO pPaguOAOCTYIId, OCHOBHBIE
napameTpbl J1Ji1 MOHUTOPUHTA.

32. [ImaHnnpoBaHue, YyIIPaBICHUE U MOHUTOPHUHT CETEW paluOAOCTYIIA.

33. O6paboTKa pe3yIbTaTOB MOHUTOPUHTA.

34. ITouck ¥ ycTpaHEHUE HEUCIIPAaBHOCTEM.

35. TenaeHIMM pa3BUTHS CUCTEM ILIMPOKOIOJIOCHOTO PAIMOI0CTYyIIA.

36. Oowvenunennsie cucteMbl UMTS/LTE/Wi-Fi.

37. CkopocTh nepenau JaHHBIX B OecpoBOJHOM cucTteMe CBs3M paBHa 20
Mo6wut/c. Hcnonb3yercs BBSK. Kakum 00pa3oM MOXHO yBEIMYUTH CKOPOCTH
nepenaun AaHHBIX A0 60MOuT/c, He MeHsas wmupuHB KaHana? Kak ocTaBUTH
HEU3MEHHOW BEPOSATHOCTh OLUMOKH Ha OUT B cUCTEME?

38. CkopocTh mepeayu JaHHBIX B OeCpoOBOAHOM cucTteme cBsi3u paBHa 10
Mo6wut/c. Ucnonwiyercs ASK. Kak npu HeM3MeHHOW BEPOSITHOCTH OIIMOKH Ha OWUT B
CUCTEME YMEHBIINTh MOLIHOCTh M3ny4yeHus Ha 201b, HE MeHsAs CKOpPOCTh nepenadn
JTAHHBIX ?

39. Haitgute CHEKTpaldbHYK IUIOTHOCTH NPSIMOYTOJBHOTO PaIdOUMITYJIbCA
JIUTEIBHOCTBIO 2MKC M yacTtoToi Hecymen 1,31 Tn. Ammintyna ummynsca 2B. Kak
WU3MEHUTCS CHEKTPAJIbHASL IUIOTHOCTh €CJIM JAHHBIM paJUOCHIHAl IOCTYyHaeT C
nepuoioM 4 Mxc?

40. TV curnan ¢ momocoit yactot (0.. 6.5 MI'm) nonaercs nHa Bxon ALIIT
(pazpsagaocTs ALIIT N=9). JlimtenpHOCTh curHaia lgac. OnpenenuTs 00beM NaMsITH
(MO), HeoOXOIMMBIM ISl XpaHEHUs JaHHOTO CUTHAJa, CKOPOCTh MOTOKA Ha BBIXOJIE
AIIII. Kakum cioco60M MOKHO BOCCTAHOBUTH MCXOJIHBIM aHAJIOTOBBIN CUTHAII?

41. PaccuuraiiTe W HapucylTe cxemMy HUPPOBOro QuibTpa € YacTOTOH
nuckperusanuu 10k’ (punbtp — uneanvHas nuddepenupyromas mens). [lokazars
UMITYJIbCHYIO XapaKTePUCTUKY JAHHOTO (PUIIbTpA.

42. PaccuuraiiTe W HapucylWte cxemy HUPpoBOro QuibTpa € YacTOTOH
nuckperuzatu 12k’ (punbTp — wmaeanbHas UHTErpupyromas iens). [lokazarsb
UMITYJIbCHYIO XapaKTePUCTUKY JAHHOTO (PUIIbTpA.

43. BpIUACIUTH CPEJHIOKD MOIIHOCTh JHCKPETHOW MOCIEA0BATEILHOCTH
(2006uT): 01101011110101101110. Cxkopocts mnepemaun 10 KOHUT/C, ypOBEHb
aoruueckoro «0» paBen 0B, yposens jgoruueckoit «1» pasen 1B. Chopmupoats 6ut
KOHTPOJISI YETHOCTH JIJIs1 KaX/10Tr0 OaiiTa mepeaaBaeMoil mocie10BaTeIbHOCTH.

44. Onpenenute aMmIUIUTYaHO- H  (Aa30BO-YACTOTHYIO XapaKTEPUCTHUKY
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UJCANBHOTO  HEUCKaXarollero KaHaida cBs3u. Kakoi OyneTr uMITyJbCHas
XapaKTepUCTHUKA TAHHOTO KaHaJla U €ro aBTOKOPPENAMOHHAs QYHKIIHS?

45. PaccmaTpuBaeTcsi TUI000pa3HbId PAIUOUMITYJIBC JUIUTEIBHOCTHIO 2MKC U
ammmtyno 1B. Yacrora 3anonHeHust paauwommiyibca 2ITu. Omnpenenute
CHEKTPAIbHYIO IJIOTHOCTh PaguOUMITYyJibca (IIEHTPAIbHYIO YacTOTy CHEKTpa, €ro
dbopmy u mmpuny, I'n). Kak u3MeHurcs cnekrpanbHas IUIOTHOCTb, €CJIU JaHHBINA
paarocurHai nocrymnaer ¢ nepuogom 10 mxc?

46. Curnan 3anmumaetr nojocy (0..6,5MI'm). B nepenatunke wucrnonb3yeTcs
aMILIMTyAHas Monynsuusa ¢ maaekcom 0,5. Hecymas wacrora nepenarunka SOMI ' ¢
ammmutygo 10B. OnpenenuTs Mojgocy 4acToT, 3aHUMAeMYI0 PaJdOCUTHAJIOM HU
MOIIHOCTh HECYILEW YaCTOTHI.

47. B nepenaTdyuke MCIONB3YETCS aAMIUIATYIHAST MOIYISIUsS ¢ uHAEeKcoM 0,5.
Curnan 3anumaet nosiocy (0...6,5MI'm). Hecymas gactora nepeaaturika 150MI1 ¢
ammutygon 20B. [JInsa  ycunenuss AM-curHana HUCHONB3YETCS YCHIHTENb C
OrpaHUYeHHEeM BbIXOAHOW amrumtyasl 10 40B u kosdduimenTom ycuiaeHus 1o
HaIpssKeHUIO0 paBHbIM 4. Kakue M3MEHEHHUs MOSIBATCS B PAJMOCHTHANIE HA BBIXOJIE
yeunutensa? Kak W3MEHWTCS CHEeKTpaidbHas IUIOTHOCTh AM-curHaia Ha BBIXOJIE
ycunaurens?

48. OneHute MOMEXOYCTOMYMBOCTD  Pa3HbIX BUAOB  MaHUMYJISLIMU:
aMIUTUTYJHOM (C MacCUBHOM TMay30i), YacTOTHOM (YacTOThl HYJSI M €IUHHIIBI
OPTOTOHAJIBHBI HA JIMTEIBLHOCTH OuTa), (pazoBoil (caBur (a3 HA m). AMIUIUTY]A
HECYILEeW MOCTOsIHHA JJIs1 KAKJI0TO BUJA MAHUTTYJISALIMH.

49. HallTu uMIyJNbCHYIO XapaKTEPUCTUKY HEPEKYpPCUBHOrO (UIBTpa C
kodpdunmentamu (0.2 , 0.7, 0.5, 0.3, 0.1 0.05). Yactora auckpetusanuu QpuiabTpa
paBHa 1MI'n. K xakomy Tuny QpuibTpoB MOXHO OTHeCTH AaHHbIA QuibTp? (PHUY,
®BY u T.1.). Haitnute npubau3uTeasHO 4acTOTy cpe3a GuibTpa.
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