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1. IEJIX OCBOEHUSA JUCHHUIIJIMHbBI

11 CDOpMI/IpOBaHI/Ie Y CTYACHTOB TCOPECTUICCKUX 3HaHHI>'I, MPaKTUICCKUX HABbIKOB U KOMHeTeHHHP‘I, HGOGXOHI/IMBIX JJIs1
MIPOCKTUPOBAHUA 6€CHpOBOﬂHI)IX CCHCOPHBIX CeTel — OCHOBBI TIOCTPOCHHA COBPEMEHHBIX CUCTEM ﬂOMaHIHefI
aBTOMaTu3aly, aBTOMaTHu3alunu 3,[[21HI/II71, HpOMBILHHCHHOﬁ aBTOMaTu3allun, OXpaHbI, HepCOHaJ'H:-HOfI MCEIUILUHEIL,
OHCPICTUKH; U3YUCHUC 6a30BBIX MPUHIUIIOB IMTOCTPOCHUA 6eCHp0BOJ_'[HBIX CCHCOPHBIX cereu (BCC), O3HAaKOMIJICHHE C
OTCYCCTBCHHBIM U 3apy6e)KHI>IM ONBITOM MPUMCHCHUA BCC u ocBocHHE OCHOB MOACIINPOBAHUA pa60TI>I BCC.

1.2 | 3y4enue nuciuiminHbl "BeTpanBaeMbie cHCTEMBI 00pabOTKH JaHHBIX" CIIOCOOCTBYET (HOPMUPOBAHHIO Y O0YUAIOIIUXCS
3HAHHH, YMCHUI U HABBIKOB B O0JIACTH TEOPETHYECKUX OCHOB PAOOTHI, @ TAKXKE MPUHIIUIIOB TOCTPOSHUS U CIICIIU(HKN
MIPUMEHEHUsI OECIPOBOIHBIX CEHCOPHBIX CeTeil; (HOPMUpPOBaHKE YMEHHIA 1 HABBIKOB MPUMEHSTH MOJY4CHHBIC 3HAHUS B
nporiecce pa3padbotku crpykrypsl BCC n mporpaMMHOro odecriedeHus I Y3JI0B CETH, a TAKKe IIPH MOACITHPOBAHUH
pabotsr BCC.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazngen) OOIT: | b1.B.ZIB.03

2.1| Tpe6oBaHuS K MPeABAPUTEILHOI IIOATOTOBKE 00y4AIOIIerocs:

2.1.1| Ananorosas cCXeMOTEXHHKA

2.1.2 | AHTeHHO-(UIEPHBIE YCTPOHCTBA

2.1.3| CurHaisl ¥ COOOIICHHS dIIEKTPOCBS3H

2.1.4 | DnexTpOMarHUTHBIC OIS U BOJTHEI

2.1.5 | OcHOBBI IpOrpaMMUPOBAHUS

2.1.6 | AHasoroBble 1 IU(POBBIC CUCTEMBI NTEPEIAIH

2.1.7 | DnexTpoHuKa

2.1.8 | MurerpanbHas CXeMOTEXHHKA

2.2 I[l/lC[[l/ll'UIl/lHl)l N MMPAKTUHKH, 1JISI KOTOPBIX OCBOCHHE JAHHOM U CUMIIJIMHBI (MOI[yJIﬂ) HeOﬁXOI[l/IMO Kak
npeamecTrBymouiee:

2.2.1 | BbInoaHEHUE U 3aIIKTA BBITYCKHON KBATM(PUKAIIMOHHONW pabOThI

2.2.2 | Ilpon3BoACTBEHHAs MPAKTHKA, HAYYHO-UCCIIEIOBATENbCKas paboTa

2.2.3| Cer CBSI3U M CHCTEMbI KOMMYTaIMH

2.2.4| HazeMHbIC 1 KOCMMYECKHUE CUCTEMBI PaIMOCBSI3U

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®OPMUAPYEMBIE B PE3YJIETATE OCBOEHUS JUCIATIIMHEI
(MOJYJIST)

IIK-1.1: OnpeaensieT Ha3HAYEHHE, CBOICTBA, COCTAB, CTPYKTYPY, IPUHIUNBI IOCTPOECHNS, OPTaHU3ALNHU U
(pyHKkuuoHupoBaHus HHGOPMALMH, CUTHAJIOB, IOTOKOB, 3aBUCUMOCTel, pyHKUUMIi, onepauuii, npoue1yp, MAaTepHAJIOB,
KOMIIOHEHTOB, 3JIeMEHTOB, YCTPOHCTB, TEXHOJIOTUI U CHCTEM CBSI3H, TeJIEKOMMYHUKAIMOHHBIX CUCTEM PAa3JIUYHbIX THIIOB

VYK-1.1: Ananusupyert 3aaa4y, Bble/isisl ee 0230Bble COCTABJISIONINE

VYK-1.2: Onpenesiet u pan:kupyeT nHpopmanuio, TpedyeMyIo Uil pelieHusi OCTABJIEHHON 3agaun

YK-1.3: OcyuiecTBJisieT MOUCK HH(poOpMAIIUM [JIs1 pellIleHNs] TOCTABJIEHHOI 3a1a4H 10 Pa3JIHYHbIM THUIIAM 3alPOCOB

NK-2.12: Onpenessier GyHKINOHAJIBHYIO CTPYKTYPY 00bEKTa, CHCTEMBI CBSI3U (TeJIEKOMMYHHUKALIMOHHOM CHCTEMBbI)

NK-2.13: Ucnoab3yeT coBpeMeHHbIe HH(OPMALMOHHO-KOMMYHUKANIMOHHbIE TEXHOJIOTUH, B TOM YHCJIe
cHelUaJIN3HPOBaHHOE NIPOrPaMMHoOe o0ecreyeHre U KOMNBIOTEPHbIE MPOrPaMMbl, /11 MOAeJIMPOBAHUS, BKIIOYAs
NOCTPOEHUE BEPOSITHOCTHBIX MoJieJIeii, aHaIu3a, POBeIeHUsI PACYETOB U MPOeKTHPOBAHUS HH(OPMALIMOHHBIX OTOKOB B
ceTsIX CBSI3H, Y3JI0B, ceTeil M CHCTEM CBSI3M M pacnpele/IUTe/bHBIX ceTeil, ypaBJjeHHsl IPOU3BOACTBEHHLIMH M OM3HeC-
npoueccaMu

IIK-2.15: CocTaBJsieT nepevyeHb KaTaJI0r0B U CIIPABOYHMKOB, 3JIEKTPOHHBIX 023 JaHHBIX B 00J1aCTH CBSA3M
(TeJIeKOMMYHUKAIUIT) PH NPOEKTUPOBAHUM 00bEKTOB (CHCTEM) CBSI3H U TEJIEKOMMYHUKAM A

MK-2.16: OnpenesisieT HOMEHKJIATYPY COBPeMEHHBIX U3/1e/IHii, 000py10BAHNS U MATEPHUAJIOB, TEXHOJIOTMHU NMPOU3BOACTBA
padoT npy NPoeKTHPOBAHNU 00BEKTOB (CHCTEM) CBSI3U U TeJIEKOMMYHUKALNIA

MK-2.17: CocTaBjsieT nepeyeHb HOMEHKJIATYPbI 000Py10BaHUsI 3aBOJACKOI0 NPOM3BOICTBA H €r0 TEXHUYECKUX
XapaKTePUCTUK IPH NPOEKTHPOBAHUHU 00bEKTOB (CHCTEM) CBSI3H U TEJIEKOMMYHUKALUI

IIK-3.2: Boimosnnsier H3MepeHus1 IapaMeTPoOB U XapaKTepPUCTHK MHGOpMaLMH, CHTHAJIOB, I0TOKOB, 3aBHCHMOCTEH,
(yHkumii, onepauuii, npoueayp, MaTepuaaoB, KOMIIOHEHTOB, 3JIeMEHTOB, YCTPOHCTB, CUCTEM M ceTeil CBSI3U U
TeJ1eKOMMYHHMKaIMi

I1K-4.14: PazpabdaTbiBaeT H NpeacTaBJIsieT NPe3eHTALMOHHbIE MATEPUAJIBI 110 POEKTY HA 00bEeKT NpodeccHoHAIbLHOI
JesITeTbHOCTH, M0 Pe3yJIbTATAM BLINOJHeHHs padoT




IK-5.4: [IpoBoauT cXxeMaTH3AIMIO U pa3padaThIBaeT cXeMbl, KJaccH(pHIMPYIOLITe U MOSICHAIOIINE CO3JaHNe H MPHMeHeHHe
00beKTOB NPodecCHOHANBHOIL AesITeJIbHOCTH, coepKaHue cepbl NPOPeCCHOHANBHOI NesITeJbHOCTH

ITK-5.10: Mcniosb3yeT nepcoHaJbHbIH KOMIBIOTEP, MHOKUTEIbHYIO TEXHHKY, CKaHep U ()aKc IPH pa3padoTKe NPOEKTHO-
KOHCTPYKTOPCKOi JOKYMEHTallMH HA 00beKT NpodecCHOHAILHOI eI TeJIbHOCTH

IIK-5.11: Mcnosb3yeT TEKCTOBBINH peJakTop, rpaduyecKyro IPorpaMMy IpH pa3padoTKe NPOEKTHO-KOHCTPYKTOPCKOM
JOKYMEHTALUH HA 00beKT NpodeccHOHANBLHOI e TeIbHOCTH

IIK-5.12: Pa3pa0aTbiBaeT 0TYETHYIO JOKYMEHTAILMIO IIPH Pa3padoTke NPOEKTHO-KOHCTPYKTOPCKOIl JOKYMEHTALMH HA
00BbeKT NMpogecCHOHAIBHOI 1eATeTbHOCTH

ITIK-5.13: Hanoansier rpaguyeckue pase/ibl IPOeKTHO-KOHCTPYKTOPCKOI JOKYMEHTAIMU HA 00beKT NPodeccHoHaIbHOMI
JesITeJIbHOCTH

IIK-2.2: Hcnob3yeT MeTOAbI AHAJIU3A, PacyeTa H MOJASJIMPOBAHUA (PYHKIUI, XapaKTePUCTUK H apaMeTPOB AHAJIOTOBBIX,
IH(QPOBBIX, MUKPONPOLECCOPHBIX, AHTEHHO-(PHIECPHBIX, PAIHONPHEMHBIX H PaJUONePEeNAIOIINX YCTPOICTB, YCTPOHCTB

nu¢poBoii 00paGboTKU CUTHAJIOB

B pe3syabTare ocBOeHMs JMCHUIIIMHBI 00Y4aIOLIUICSA JOTKEeH

31

3HaTh:

311

TCOPETUYCCKHUEC OCHOBBI U TCXHOJIOI'MU CCHCOPHBIX CeTeﬁ, AKTYyaJIbHBIC IIPUJIOXKCHUS TPUMCHCHU 3TOU TCXHOJIOTUH,

3.1.2

(YHKIMOHAIIBHYIO CTPYKTYPY O0OBEKTOB, CUCTEM CBSI3H (TEIEKOMMYHUKALIMOHHBIX CUCTEM);

3.13

I/IHq)OpMaHI/IOHHLIe TEXHOJIOINH, NIPEABAPUTCIIBHBIX TCXHUICCKUX pemeHHﬁ 110 06’LGKT3.M, CUCTEMAaM CBA3H
(TeJ'[eKOMMyHI/IKaL[I/IOHHLIM CI/ICTeMaM) 1 UX KOMIIOHCHTaM, 060py,Z[OBaHI/I${ U IpOorpaMMHOro O6GCH€‘I€HI/IH;

3.14

3aJla4M POEKTa, BLIOUpasi ONTUMAIILHBIN CIIOCO0 €€ PEIICHUs, UCXO/Is U3 ICHCTBYIOIINX IPAaBOBBIX HOPM M UMEIOIIUXCS
PECYPCOB U OTPAaHUYEHU;

3.15

BO3MOYKHOCTH BBIYHCIIUTENBHON TEXHUKU U IPOrPaMMHOr0 o0ecredeH s AIsl PelleHns 3a1ay yIpaBIeHUs U
JITOPUTMU3ALIMHU NIPOLIECCOB 00pabOoTKU HHGOpMaLIUY;

3.16

METO/IbI KOMIIBIOTEPHOI'0 MOJIEIMPOBAHUS (PU3HUECKHX MPOLIECCOB IIPH Iepenaue HHGOpMaLK, TEXHUKA UH)XEHEPHOH U
KOMIIbIOTEPHOH rpadyKy;

3.1.7

OCHOBHBIE BUJIbI CUTHAJIOB, HCIIOJIB3YEMBIX B TEIEKOMMYHUKALIMOHHBIX CHCTEMaX, OCOOEHHOCTSIX Mepefaun pa3IndHbIX
CHTHAJIOB 10 KaHAJIaM M TPaKTaM TeJIEKOMMYHHKAILIMOHHBIX CHCTEM;OCHOBHbIE QJITOPUTMBI M YCTPOICTBA LUPPOBOI
00pabOTKU CUTHAJIOB; IPUHLUIIBI TOCTPOSHHUS TEIEKOMMYHHUKAIIMOHHBIX CUCTEM Pa3JIMUHbIX TUIIOB U CIIOCOOBI
pacnpeneneHus tHGOpMaLUK B CETSIX CBSI3Y;

3.1.8

BEPOSTHOCTHBIE MOAIENH JUIsl KOHKPETHBIX IPOLIECCOB, IPOBOAUT HEOOXOAUMBIEC PACUETHI B PAMKax IIOCTPOSHHON MOJENH;

3.1.9

METO/IbI U HaBBIKK oOecrieueHrs MH(PpOpMAIIMOHHOM O€30IaCHOCTH MPH MOUCKE, XpaHEHUH, 00paboTKe, aHAIIN3E U
MpeCTaBICHUH B TpeOyeMoM hopmare uH(pOpMaIMK 13 pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX;

3.1.10

nHpopMaLio, HeOOXOAUMYIO JUIS PEILIeHNUs TOCTABICHHON 33/1a4H;

3.111

peeHue KOHerTHOﬁ 3a1a4u, BI:I6I/Ipa}I ONTUMAaTbHBIA BapUaHT, OLICHUBAs €ro JOCTOMHCTBA U HCAOCTATKH,

3.1.12

COBPEMEHHYIO TEPMHHOIOTHIO, OCHOBHBIE MPHHIMITBI TIOCTpOeHUsI 1 obnactu npumeHenus: bCC, annapaTtHoe u
IIporpaMMHO€ 00eclieueHne, HCIONb3YeMOe ISl Y3JI0B CEeTH;

3.1.13

cTaHAapThl OeCIPOBOIHON Nepeauy JaHHbBIX, UX XapaKTepHbIe 0COOCHHOCTH, IPEUMYIIECTBA U HEJOCTATKHY;

3.1.14

3aJayM, BO3HUKAIOIME IPH MPOSKTUPOBAHUU U pa3BepThiBaHUU BCC, U MyTH UX pelleHHns, CyIIeCTBYIONIE Ha JaHHbIH
MOMEHT.

3.2

YMmeTh:

3.2.1

MIPOCKTUPOBATh U pa3pabaThIBaTh MPOrPaMMHO-AIIAPATHEIC PEIICHNS HA OCHOBE TEXHOJIOTHH OECIIPOBOHBIX CEHCOPHBIX
ceren

3.2.2

pa3pabaTbiBaTh (GYHKIIHOHAIBHYIO CTPYKTYPY OOBEKTOB, CHCTEM CBS3H (TEIEKOMMYHHKAIIMOHHBIX CHCTEM);

3.2.3

paboTath ¢ HHPOPMALIMOHHBIMU TEXHOIOTHSMH, TIPEIBAPUTEIBLHBIX TEXHHUECKUX PEIICHUH 0 00BEKTaM, CHCTEMaM CBS3H
(TeneKOMMYHHKAIIMOHHBIM CHCTEMaM) M MX KOMITIOHEHTaM;

3.24

MOKIIFOYATh YCTPOMCTBA OECIPOBOHBIC YCTPOUCTBA C POrPAMMHBIM 00ECIICYCHHEM;

3.25

BEIOMpATh ONTHUMANBHBIH CIIOCO0 €€ pelIeH s, HCXO/ U3 ACHCTBYIOMINX PABOBBIX HOPM U UMEIOLIHXCS PECYPCOB U
OTpaHMYEHUH;

3.2.6

paboTaTh B IPOrpaMMHBIX TIPHIOKCHHSX [UTS PEIICHHUS 3a/1a4 YIIPABICHHUS M AJITOPUTMH3ALMH [POLIECCOB 00paboTKH
UHPOPMAITUH;

3.2.7

MPOEKTUPOBATH BEPOSTHOCTHBIE MOZENH ISl KOHKPETHBIX MIPOIIECCOB, TPOBOJUT HEOOXOANMBIE PACUETHI B PAMKAX
IIOCTPOEHHOU MOJENH;

3.2.8

paboTath ¢ MporpaMMaMH B pecypcaMi OMCKa, XpaHeHHs, 00paboTKH, aHaIM3a U MPeICTaBIeHNs B TpedyeMoM opmaTe
nHGOPMALUHU U3 PATHIHBIX HCTOYHUKOB U 0a3 TaHHBIX;

3.2.9

0o0pabaThIBaTh HHPOPMALIUIO, HEOOXOIUMYIO JUTS pEIISHHS TOCTABICHHOH 3a1atuH;

3.2.10

BI)I6I/IpaTI) ONTHMAaIbHBIA BapuaHT, OOEHUBAA €ro JOCTOMHCTBA U HEAOCTATKU,

3.211

aHaAJIM3UPOBATh PAOOTOCIIOCOOHOCTH CEHCOPHOM CETH B LIEIOM H €€ Y3JIOB 110 OT/E/IbHOCTH;




3.2.12 | mpoBOINTH pa3pabOTKy MPOrpaMMHOr0 00ECIICIEHHS TS Y3II0B CeTH;
3.2.13 | mpoBOaUTH Pa3pabOTKy U HCCIENOBAHMS YKCIIEpUMEHTANBHEIX Mofeneit bCC;
3.2.14 | IpoBOINTH TEOPETHIECKHE UCCIISIOBAHUS (TIOUCK, CHHTE3, aHAJIN3) INTEPaTypHBIX HCTOYHHUKOB 10 IpobiIeMam,
Bo3HHKaromum B BCC.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIVIMHBI (MOIYJIS)
Kon HaumeHoBaHue pa3eioB H TeM /BH]L Cemectp / | Haco | Komneren- | Jlutepatypa IIpnmeyanune
3aHATAS 3aHATHS/ Kvype 1010
Pazneu 1. 1. TexHonorus 6ecripoBoIHbIX
cencopubix cereii (BCC). [Ipumenenue
0eCTIPOBOIHBIX CEHCOPHBIX CeTeid.

1.1 Beenenue. [IpenMer nucuuIuivHEL, ee 6 4 IIK-1.1 JI1.1 J11.2
00beM, cosiep’KaHKe U CBS3b C IPYTUMH JI1.3J12.1
JUCUUILTMHAMY y4e0HOT O IIaHa. JI2.2J12.3
becnpoBonHbie ceHcopHble ceThlIcTopHs J12.4
pazButust Texuonorun bCC. JI2.5J13.2
Cospemennble npunoxenus bCC B 010323354
Poccuu u 3a pydesxxoM. IlepcriekTHBEI 25 26
paszsutus bCC.

/JTex/

1.2 Beenenue. [Ipenmer TUCHUIIIMHBL, €€ 6 2 [IK-2.2 TIK- JI1.1J11.2
00beM, cosiep’KaHHe U CBS3b C IPYTUMH 212 JI1.3J12.1
JUCHUILTMHAMY y4eOHOTr O IIaHa. JI2.2J12.3
becnipoBonHbie ceHcopHble ceTnlIcTopus J12.4
pazButus Texuosnorun BCC. JI2.5J13.1
Cospemennbie npunoxenuss bCC B JI3.2JI3.3
Poccun u 3a pybesxom. [lepcriekTuBb 215233 24
pazsurust BCC. /Tlp/ 25 56

1.3 Beenenue. [Ipeamer AMCHMIUIMHEL, €€ 6 2 TIK-1.1 IIK- JI1.1J11.2
00beM, CoJiepIKaHHe U CBS3b C IPYTUMH 2.2 TIK-2.12 JI1.3J12.1
JUCHUILTMHAMY y4eOHOr O IIaHa. JI2.2J12.3
BecnpoBoaHbie ceHcopHble ceTrllcTopus 2.4
pasButust Texuonorun bCC. JI2.5713.1
Cospemennbie npunoxenuss BCC B JI3.2 JI3.3
Poccun u 3a pyoesxom. [lepcriekTuBb 215233 34
passurust BCC. /Cp/ 25 56
Pazpgean 2. 2. IlpumeHenue
0ecrpoBOIHBIX CEHCOPHBIX ceTeil B
Poccun u 3a pydexxom. CTpykTypa n
TONOJI0rUsl 0eCPOBOJAHBIX CEHCOPHBIX
ceTei.

2.1 Tennenuun pa3sutus npuiokeruii BCC. 6 4 TIK-1.1 JI1.1J11.2
ITpo6nembl BCC u coBpeMeHHBIE ITYyTH UX JI1.3J12.1
pemenus. Kinaccudukanus 6ecripoBogHBIX JI2.2J12.3
CEHCOpHBIX cerell. TpeGoBaHMS K y3JiaM J12.4
ceru. [Inardopmer BCC. Drarmbl JI2.5J13.2
pa3septeiBarus bCC. 21032323524
/JTex/ 2596

2.2 Tennenuun pa3sutus npuioxennii bCC. 6 2 TIK-2.2 TIK- JI1.1J11.2
ITpo6nembl BCC u coBpeMeHHBIE ITyTH HX 212 JI1.3J12.1
pemenus. Kinaccudukarus 6ecripoBogHBIX JI2.2J12.3
CEHCOpHBIX cerell. TpeOoBaHUS K y3JiaM J12.4
ceru. [Tnardopmer BCC. Drarbl JI2.5713.1
passepteiBanus bCC. /TIp/ JI3.3

21323354

9506




2.3 Tennenuun pazputus npunoxkenuiit bCC. IK-1.1 K- J1.1J11.2
ITpodnemsr BCC u coBpeMeHHBIE ITyTH UX 2.21IK-2.12 JI1.3]12.1
pemrenust. Kimaccndukanmst 6ecripoBogHBIX J12.2J12.3
ceHCOpHBIX ceTeil. TpeOoBaHUS K y3/1aM J12.4
ceru. [Tnarpopmer BCC. Dtamnbt JI2.5J13.1
passepreiBanus bCC. /Cp/ JI3.2J13.3

31 52 33 B4
35 56
Paznea 3. 3. Onenka kauecTsa padoTbl
Pa3BepPHYTOH CEHCOPHOI CEeTH.
Ilepenaya naHHBIX B GeCITPOBOTHBIX
CEHCOPHBIX CeTHX.

3.1 Pacuer norpemrnoctu y3inos bCC. IK-1.1 JI1.1J11.2
Pa3paboTka nmporpaMmebl JJisl ©3MEPESHUSI JI1.3J12.1
TeMIIepaTyphl OKpYXatolLlel cpebl ¢ J12.2J12.3
romo1sio ceHcopHoro y3ia bCC.CereBast 2.4
Mozens OSI. CereBble TPOTOKOIBI. JI2.5713.2
Crangaptsl nepenauu faHHbix B BCC. 01323354
CpaBHUTENBHAS XapaKTEPUCTUKA 25 96
HCIIONB3YeMBIX B HACTOSIIIIEE BpeMs
CTaHJaPTOB.

/JTex/

3.2 Pacuer norpemnocty y3inoB BCC. MK-2.2TIK- | JI1.1J11.2
Pa3pabotka nporpaMmbl /1151 U3BMEPEHHS 212 JI1.3J12.1
TeMIlepaTyphl OKpYyXarolLlel cpepl ¢ J12.2J12.3
roMo1sio ceHcopHoro y3ia bCC.CereBast 2.4
Mozenbs OSI. CereBblie TPOTOKOIBIL. JI2.5713.1
Crangaptsl nepenauu 1aHHbix B BCC. JI3.2J13.3
CpaBHHTENbHAS XapaKTEPUCTUKA 01323354
HCIIOJIb3YEMBIX B HACTOSIIIECE BPEMS 25 56
crangaptos. /TIp/

3.3 Pacuer norpemnoctu y3mnos bCC. TIK-1.1 IIK- JI1.1J11.2
Pa3pabotka nporpaMmbl /115l U3BMEPEHHS 2.2 TIK-2.12 JI1.3J12.1
TEMIIepPaTypbl OKPYKAIOILEH CPeIbl C JI2.2J12.3
noMotsio ceHcopHoro y3ia bCC.CereBast 2.4
mozenb OSl. CereBbie IPOTOKOIBI. JI2.5J13.1
Cranpaptsl nepenayu aanHbix B bCC. JI3.2JI3.3
CpaBHHUTENIbHAS XaPAKTEPUCTHKA 215233 34
HCIOJIb3YEMBIX B HACTOSIIICE BPEMS 2556
cranaptos. /Cp/

Pa3nen 4. 4. [Ipuém naHHbIX B
0eCIpPOBOHBIX CEHCOPHBIX CETAX.
TexHoJ0orusi 6ecrpoBOIHOIT Mepeaaun
naHHbIx ZigBee.

4.1 Cranpaptsl nepenayn aanHbix B BCC. TIK-1.1 JI1.1J11.2
Ilepenaya naHHBIX B CETH C JI1.3J12.1
HCIIOJIb30BAaHUEM CTEKa MTPOTOKOJIOB JI2.2J12.3
TCP/IP. Crarmapt 6ecripoBOIHOM 2.4
nepenaun gaHabix ZigBee. Crek JI2.5]13.2
nporokosoB ZigBee/IEEE 802.15.4. 21323354
/TTex/ 35 56

4.2 Cranpaptsl nepenayn aanHbix B BCC. TIK-2.2 TIK- JI1.1J11.2
Iepenaya naHHBIX B CETH C 2.12 JI1.3712.1
HCIIONIb30BAaHUEM CTEKa MTPOTOKOJIOB JI2.2J12.3
TCP/IP. Cranmapt 6ecripoBOIHOM J12.4
nepenaun gaHabix ZigBee. Ctek JI2.5713.1
nporokosoB ZigBee/IEEE 802.15.4. JI3.2 J13.3
/Mp/ 31 52 33 B4

9506




4.3 Crannaptel nepenaun ganHbix B bCC. IIK-1.1 TIK- JI1.1 JI1.2
[lepenaya naHHBIX B CETH C 2.2 TIK-2.12 JI1.3J12.1
HCIOJIb30BAaHUEM CTEKA ITPOTOKOJIOB JI2.2J12.3
TCP/IP. Cranmapt 6ecripoBOAHO J12.4
nepeaun naHubix ZigBee. Crek JI2.5713.1
nporokonos ZigBee/IEEE 802.15.4. J13.2J13.3
/Cp/ 31 52 33 B4

25 96
Pa3gen 5. 5. Crannapra 6ecnipoBoaHOiIi
cern |EEE 802.15.4. Airopurm
¢opmMupoBaHus GecTPOBOIHBIX
CEHCOPHBIX ceTeil Mo cTanaapry ZigBee.

5.1 YacroTHbIE IUaNa30HbL, CKOPOCTH IK-1.1 JI1.1J11.2
riepenayn u agpecauus cranaapra |[EEE JI1.3J12.1
802.15.4. Jlunamuka ceTu. JI2.2J12.3
Mapupyruzanus B cetu ZigBee. J12.4
dopmupoBanue cetu ZigBee. JI2.5]13.2
/JTex/ 31 52 33 B4

2596

5.2 YacToTHBIE JUaNa30HbI, CKOPOCTH I1K-2.2 TIK- JI1.1J11.2
riepenayn u aapecanus cranaapra |[EEE 212 JI1.3J12.1
802.15.4. lunamuka cetu. J2.2 J12.3
Mapupyrusauus B cetu ZigBee. J12.4
dopmuposanue ceru ZigBee. /Tp/ JI2.5J13.1

JI3.2J13.3
31 52 33 B4
2526

5.3 YacToTHbIE IUaNa30Hbl, CKOPOCTH TIK-1.1 IIK- JI1.1J11.2
nepenayu u aapecanus cranaapra |[EEE 2.2 TIK-2.12 JI1.3J12.1
802.15.4. lunamuka ceTu. J2.2 J12.3
Mapuipyrusanus B cetu ZigBee. 2.4
dopmuposanwue cetu ZigBee. /Cp/ JI2.5J13.1

JI3.3
01323354
2596
Pazpgen 6. 6. Mapmpyrusanusi B ceTH
ZigBee. Mapmipyrusamusi B cetn Wi-Fi.
Onepaununonnas cucrema TinyOS nist
0ecrpoBOIHBIX CEHCOPHBIX CeTelii.

6.1 Kputepun BbIOOpa ONTHUMAIBHBIX ITyTEH B TIK-1.1 JI1.1J11.2
ceru. Coznanue moaenu bCC mns JI1.3J12.1
HU3MEpEHUs TapaMeTPOB OKPYKaroIIen JI2.2J12.3
cpenpl. O01IMe cBeeHus 00 J12.4 J12.5
oreparmonHoi cucreme TinyOS. 21323354
Ipenmymecta TinyOS OTHOCHTENBEHO 25326
JPYruX ONEPalMOHHBIX CUCTEM. SI3BIK
nporpammupoBanusi NesC.

/JTex/

6.2 YnpasieHue TONnonoruei ceTu, TIK-2.2 TIK- JI1.1J11.2
KJIaCTepU3aIlHsl. 212 JI1.3J12.1
Mp/ J12.2J12.3

J12.4
J12.5713.1
JI3.2J13.3

21323354
2596

6.3 ITporokomnsl BCC. Ceru ZigBee. [Tpodumu TIK-1.1 TIK- JI1.1J11.2
ZigBee, cranmapt ZigBee Light Link, 2.2 TIK-2.12 JI1.3712.1
6LoWPAN. J12.2J12.3
/Cp/ J12.4

J12.5713.1
JI3.2J13.3
31 52 323 B4

9506




Pazpen 7. 7.

IMyJaATOPHI padoThI 0eCIPOBOIHBIX
CeHCOPHBIX ceTeil. MoaeaupoBanue
patoThI 6eClIPOBOAHBIX CEHCOPHBIX
cereii.

7.1 DMy padoThI CeTH. DMYIIATOPEI IK-1.1 J1.1J11.2
TOSSIM, SNS, Avrora. OCHOBBI paboThI B JI1.3J12.1
smymsarope TOSSIM. Usydenne J2.2J12.3
JOKYMEHTAIlH padOThI OECIIPOBOIHBIX J12.4J12.5
cucteM. Pabora GecripoBoIHBIX 31 52 33 B4
CEHCOPHBIX CETEH ¢ UCIIOIb30BAHUEM 2596
nporokona ZigBee/|IEEE 802.15.4 B
amymsitope TOSSIM.

/JTex/

7.2 OMynsauus paboThl CeTH. DMYJIISTOPBI IK-2.2 TIK- JI1.1J11.2
TOSSIM, SNS, Avrora. OCHOBBI paboThI B 212 JI1.3J12.1
smynarope TOSSIM. Usydenne J12.2J12.3
JOKYMEHTallUK paboThl GECTIPOBOIHBIX J12.4
cucreM. Pabora GecripoBOTHBIX JI2.5]13.1
CEHCOPHBIX CETEH ¢ UCIIOIb30BaHUEM JI3.3
nporokona ZigBee/|IEEE 802.15.4 B 31 52 33 B4
amymsatTope TOSSIM. 35 56
Mp/

7.3 OMyssiust paboThI CETH. IMYJISATOPHI TIK-1.1 IIK- JI1.1J11.2
TOSSIM, SNS, Avrora. OCHOBBI paboThI B 2.21IK-2.12 JI1.3712.1
smynsarope TOSSIM. Usydenne J12.2J12.3
JIOKYMEHTAIIUU paboThl OECTIPOBOIHBIX 2.4
cucreM. Pabota OecripoBOHBIX JI2.5J13.1
CEHCOPHBIX CETEeH C UCIIOIb30BaHUEM JI3.2J13.3
nporokona ZigBee/|IEEE 802.15.4 B 21323354
amynsarope TOSSIM. /Cp/ 25 56
Paspea 8. Pasnen 8.

Cencopuble cerd. CeTH 1aTYNKOB U
OecnpoBoIHbIE TEXHOJIOTH.
TeppuropuajabHo-pacnpeaeJéHHbIe
caMOOpraHu3yloLmecsi cucreMsl c6opa,
00padoTku U nepenayn uHGopMauHuu.
TexHosi0orusi 6ecIPOBOIHBIX CEHCOPHBIX
cereii (BCC).

8.1 Jartuviku, nepenaryuku. [ nokas TIK-1.1 JI1.1J11.2
ApPXUTEKTYypa, METOJbl CHIDKEHHUE 3aTpart. JI1.3J12.1
DKCIUTyaTalIOHHBIC TAPAMETPOB JI2.2J12.3
CEHCOPHBIX ceTel coopa 2.4
TEJIEeMETPUUECKUX JTAHHBIX U CPEICTBA UX JI2.5J13.2
JMCTaHIIMOHHON IMarHOCTUKH. 01023354
JaTurkoBasi CEHCOpHas CETh KaK 25 26
pacmpeneneHHasi, CaMOOPTaHU3yIOIIasCs,

YCTOHUYMBAs K OTKa3y OTIEIBHBIX Y3JIOB
ceTb. JlaTunku Uit KOHTPOIIS BHEUTHEH
cpenbl, MUKPOBBIYUCINTEND U
pamuonpuémo-niepenatauk B BCC.
/JTex/

8.2 Jartuvku, nepenatyuku. [ nokas TIK-2.2 TIK- JI1.1J11.2
ApPXHUTEKTYypa, METO/bl CHHKCHHUE 3aTpart. 212 JI1.3J12.1
DKCITyaTallMOHHEIE TAPaMETPOB JI2.2J12.3
CEHCOPHBIX ceTel coopa 2.4
TEJIeMETPUUECKUX TAHHBIX U CPEICTBA UX JI2.5J13.1
JUCTaHLIMOHHON TMarHOCTUKH. JI3.2JI3.3
JlaT4ukoBasi CEHCOpHasl CETh Kak 0103023354
pacnpeneneHsas, CaMOOpPraHU3yomasics, 9506

YCTOHYMBAst K OTKa3y OTACIBHBIX y3JI0B
ceTb. JlaTuuKy U1st KOHTPOJIS BHEIIHEH
cpefbl, MUKPOBBIYUCIATEND U
paguonpuémo-nepenarank B bCC. /Ilp/




8.3 Jarauky, nepenaTankd. [ uOkast [IK-1.1 TIK- JIT.1J11.2
apXUTEKTypa, METOIBI CHIDKCHHUE 3aTpart. 2.21IK-2.12 JI1.3]12.1
OKCILTyaTallUOHHBIE IAPaMETPOB J12.2J12.3
CCHCOPHBIX ceTeil coopa J12.4
TEJIEMETPUYECKUX TaHHBIX U CPEACTBA UX JI2.5]13.1
JIMCTaHIMOHHON JTHATHOCTHKH. JI3.3
JlaTuukoBasi CEHCOpHasl CETh Kak 01323354
pacrnpeneneHHas, caMOOpraHU3yoLasics, 25 26
yCTONUUBas K OTKa3y OTJENbHBIX y3JI0B
ceTb. JlaT4uKy U1l KOHTPOJIsl BHEIIHEN
Cpe/bl, MUKPOBBIYUCITATEND H
pamuonpuémo-niepenarauk B bCC. /Cp/

Paznen 9. IIpome:kyrouHas aTrecTanus
9.1 IIpoexTrpoBaHue ceHCOPHOI I1K-2.2 TIK- JI1.1J11.2
ceru /Kontp.pab./ 2.12 TIK- JI1.3J12.1
2.13 TIK- J12.2J12.3
2.15 TIK- J12.4
2.16 IIK- JI2.5]13.1
2.171IK-3.2 JI3.3
IIK-4.14 IIK | D1 92 23 D4
-5.4 TIK-5.10 35 D6
IK-5.11 TIK
-5.12 TIK-
513 VK-11
YK-1.2 VK-
1.3
9.2 3auér /3auér/ MK-1.1 TIK- | JI1.1J11.2
2.21IK-2.12 JI1.3J12.1
J12.2J12.3
2.4
JI2.5713.2
01 52 23 B4
35 D6

5. OIIEHOYHBIE CPEJCTBA

5.1. OueHo4HbIEe MaTepuaJjJbl IJisl TEKYIIEro KOHTPOJIA U l'lpOMe)KyTO'—lHOﬁ aTrecTrauuu

Hpe,HCTaBJ'IeHLI OTACIIbHBIM JOKYMEHTOM

5.2. OueHo4HbIE MaTepuajbl JJisi AMATrHOCTHYECKOI0 TECTUPOBAHUSA

Hpe,HCTaBJ'IeHLI OTACIIbHBIM JOKYMEHTOM

6. YYUEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIIMHBI (MOAYJIS)

6.1. Pexomenayemas jautepatypa

6.1.1. OcHoBHas JuTepaTrypa

ABTOpBI, COCTaBUTENH 3ariaBue MznarensctBo, rog | Konuu-Bo
JI1.1 | Bypskosa E. B. ITpoekTrpOBaHHE MUKPOIPOIIECCOPHBIX CUCTEM: Y4eOHOE Openoypr: OI'Y, 1
nocooue 2025,
SJIEKTPOHHBIN
pecype
JI1.2 | 3onkun A. JI. MHUKpPOKOHTPOIIIEPHI M MUKPOMIPOIIECCOPHI B CHCTEMAaX Cankr-IlerepOypr: 1
yIIpaBJICHHS TEXHOJIOTHYECKAMH ITpoIieccaMu: yueOHOe mocodue Jlans, 2025,
JUTSI BYy30B SJIEKTPOHHBIN

pecypc




ABTOpPBI, COCTABUTENN 3arnaBue W3natensctBo, Ton | Kommy-Bo
JI1.3 |I'ypos B.B. MHUKpOIIPOIIECCOPHBIE CHCTEMBI: Y YeOHUK Mocksa: OO0 1
"Hayuno-
W3/1aTENTbCKUI
uentp UHOPA-M",
2025,
3JIEKTPOHHBIN
pecype
6.1.2. JlonoJIHUTE/ILHAS JIUTEPATYPA
ABTOpBI, COCTABUTENN 3arnaBue W3pnatensctBo, ron | Komuu-Bo
JI2.1 |Tanxun B. A. Iudposast MOOMIIEHAS paHOCBs3b: peKoMeH0BaHo YMO 1o Mocksa: I'opsuas 15
00pa30BaHMIO B 0ONACTH TEICKOMMYHHKAIUH B Ka4eCTBE nuHEs - Tenexom,
yueOHOro NocoOHs ISl CTYIEHTOB BBICIINX Y4eOHBIX 3aBEACHUH, 2017
00y4aroMmuXxcs 1o HaIPaBJICHHIO ITOATOTOBKY OaKalaBpoB U
MaructpoB "TereKkoMMyHUKaLUU'" U 110 HAIIPaBICHUIO
IO/IrOTOBKY JHUIIOMUPOBAHHBIX CHEIIHATHCTOB
"TenexoMMyHHKaMu"
JI12.2 | Iponerapckuii A. B., Bectiposoanbie cetn Wi-Fi: YueGHoe nocobue Mocksa, CapaToB: 1
Backakos €. B., @uTepHeT-
Yupxkos . H., Vuusepcuret €7
®enoros P. A., bobkos H(pOPMaLMOHHBIX
A. B., [TnatoHoB B. A. Texuomnoruii (€?
HTY@?T), Aii ITn
Ap Menua, 2020,
3JIEKTPOHHBIN
pecype
JI12.3 | Homamesckas 3. I1., CeHcopHas JIeKTPOHUKA, JaATYHKH: TBEPAOTEIbHBIC CEHCOPHBIC Mockgsa: IOpaiir, 1
Psa6ues C. B., TyroB E. | crpykTypbl Ha kpeMHHH: YueOHOE TocoOHe AJisi By30B 2020,
A., XoBuB A. M., AJICKTPOHHBIH
[ManomHxuk A. B. pecypce
JI2.4 | BopoGnera H. B., CeHcopHbIE CHCTEMBI: yueOHOe mocodue VYa: BI'TIY umenun 1
Jlaunnos A. H. M. Axmymisl, 2015,
3JIEKTPOHHBIHN
pecype
JI2.5 | Benenwkuii, B. T, BecnpoBozHbIE ceTH nepenayn AaHHBIX: ydeOHOe mocooue HoBocubupck: 1
Jlomkapes, A. B. Cubupckmii
rOCyIapCTBEHHBIH
YHUBEPCUTET
TEIEKOMM YHHKAIII
1 MH(HOPMATHKH,
2020,
SJIEKTPOHHBIN
pecype
6.1.3. Meronuueckue pa3padoTku
ABTOpEI, COCTaBUTENH 3ariaBue MznarensctBo, rox | Komnu-Bo
JI3.1 | Cepyk K.A. Meroanueckue ykazaHusi 1 HHOAUBUAYAIbHbIE 3a0aHUS IS Mocksa: 1
CaMOCTOSITEIBHOM PabOThI MO HUCIUIUIMHE OCHOBBI TEXHOIOTUN MockoBckuit
ceru MHTepHET: yueOHO-METOINYECKOE TocoOue TEXHUYCCKH I

YHHBEPCHTET CBSI3H
1 MH()OPMATHKH,
2015,
SJIEKTPOHHBIN

pecypc




ABTOpEI, COCTaBUTEIH 3arnaBue W3narensctBo, rox | Komma-Bo
JI3.2 | Copokun I".H. Y4eOHo-MeToIMuecKoe mocodue mo aucuuruinae Cetd u Mockaa: 1
CHCTEMBI PaJIIOCBS3H: yaeOHO-METOANYECKOE ITOCO0HEe MockoBckuii
TEXHUYECKU I
YHHBEPCHUTET CBSI3H
1 HH(OPMATHKH,
2015,
3JIEKTPOHHBIN
pecype
JI3.3 | Epmonaes C. 1O. BecnpoBoHbIE CEHCOPHBIE CETH: METOAMYECKHUE YKAa3aHUS 110 Camapa: I[II'YTU, 1
BBITIOJTHEHUIO JTa00PaTOPHEIX padoT 2018,
3JIEKTPOHHBIN
pecype
6.2. ITepeuens pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHHKANMOHHOI ceTn "MuTepHer"
D1 |EmuHOe okHO moctymna k obpasoBartenbHbIM pecypcam https://window.edu.ru
D2 | DnexTpoHHas MHTEpHET OMOIMOTeKa TEXHUUECKOM uTeparypsl http://www.tehlit.ru/
D3 | Hayunas 6utnuoreka ®UPD um. B.A. Korensuukosa PAH https:/ffireras.su/biblio/
D4 | ToMCKuii rOCyJapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHHS U pajarodekTponuku https://tusur.ru/
35 ®enepanbHOE rocyIapCcTBEHHOE YHUTapHOE npennpusitie «I nmaBHeii paguouactotHeid eHTp» (PIYIT «'PULy»)
http://www.grfc.ru/grfc/
D6 | Tlopran mo Borpocam cBsi3u, MH(OPMAIMOHHBIX TEXHOJIOTHI K MacCOBBIX KOMMYHuKarmit https://rspectr.com
6.3.1 IlepevyeHb NporpaMMHOro odecnedeHust
6.3.1.1 [ Microsoft Word 2010
6.3.1.2 | Microsoft Exsel 2010
6.3.1.3 | Microsoft PowerPoint 2010
6.3.2 Ilepeuenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | 'apanr-undopMaLMOHHO-TIpaBoBoi moprai. http://www.garant.ru/
6.3.2.2 | KoncyasrantlLiroc —Hanexnas npasosas nomiepskka. http://www.consultant.ru/
6.3.2.3 | Dnextponnas 6ubaroreka Elibrary https://www.elibrary.ru/defaultx.asp
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUIIJIMHBI (MOAYJIS)

7.1 | Aynutopun A305 JlaGopaTopusi paMOTEXHUYECKUX YCTPOMCTB U cucteM, 306 JlabopaTtopust paino3IeKTpOHUKH U
MHKPOIPOLIECCOPHONU TEXHUKH.

7.2 | B cocraBe: Meua IpoeKTop, IKpaH, HOYTOYK, KOMIBIOTEPHI, UMEIOIIUE A0CTYH B IHTEPHET 1 31€KTPOHHOMY
0o0pa3oBaTenbHOMY MOPTaTy Kadeapbl paglodIeKTPOHUKU U IIEKTPOIHEPTeTUKY [1oIMTeXHNIeCKOro HHCTUTYTa
CypryTcKoro rocyJapcTBEHHOI'O YHHUBEPCHUTETA.

7.3 | JIexioHHBIE 3aHATHS IPOXOAT B AyAUTOPUAX, 000PYAOBAHHBIX MPOEKLIMOHHBIMU CPEACTBAMU [UISI HCTIOIB30BAHHS

JIEMOHCTPALIMOHHBIX MaTepUalioB U npe3eHTauuil. [Ipu npoBeeHNU NPaKTUYECKUX 3aHATUN UCITIONB3YIOTCS HATYPHbIE

JIEMOHCTPALIMOHHBIE O0BEKTHI (AJIEKTPOTEXHUYECKUE JIEMEHTBI, COOPOYHBIC CIUHMIIBI).




