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ABTOpBI:

e Illaoynun Cepreii HuxonaeBuy, 3aBenywommuii kageapoii, paauodJJeKTPOHUKH U
TeJeKOMMYHHUKALU

1. CTPYKTYPA U OBBEM JUCHUIIVIMHBI [llpoexruposanne KOMIIOHEHTOB U
HHPPACTPYKTYPHBIX CHCTEM HHTEPHETA Bellei

1. O0bem AUCHUIIMHBI B |3
3a4eTHBIX eANHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
JlabopaTopHble 3aHATHS
3. IIpomeskyTOUHAs aTTecTALMS 3auer
4. Texkymas arrecrauus Jomamnss paborta 1

2. IVIAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA MHIAUKATOPBI) 11O

JAACHUIIVIMHE MOAYJISA llpoextuposanne KOMIOHEHTOB M MHPPACTPYKTYPHBIX
CHCTEM MHTEpPHeTAa Belei

I/IHI[I/II(aTOp — 9TO NPHU3HAK / curHai/ Mapkep, KOTOpBIﬁ IIOKa3bIBACT, HA KAKOM YPOBHC

O6y‘lﬁIOIJ.IHI>iCﬂ HAOJIZKCH OCBOUTD PE3YJIbTAThI O6y‘{eHI/I$I U UX IMPEABABIICHUC JOJIZKHO ITOATBCPAUTDH

(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AMCIUILINHBI, yKa3aHHOTO B Tabu. 1.3 PTIM-

PIIJI

Tabmumna 1

Koa v HanmenoBanue

Ilnanupyembie pe3yabTaThl

KOHTpOJ’IbHO-OIIeHO‘IHI)Ie
cpeacTBa 1Jisl OCHUBaHUA

pemaTh 3a1a4H,
OTHOCIIIHNECA K
npoheCCUOHAITBHOMN
ACATCIIbHOCTH,
UCTIOJIB3YSl METO/IBI
MOACIMPOBAHUA U
MaTEMaTHYECKOTO
aHanm3a

U pelleHus 3a71a4
npodeccuoHaTbHON
JeATETbHOCTH

[1-1 - PemaTth caMOCTOSTEIBLHO
chopMyIUpOBaHHbIE
MpPaKTUYECKHE 3a0a49H,
OTHOCSAIIUECS K
npodeccuoHaTbHON
JesATeIbHOCTH METOJaMuU
MOJICIIUPOBAHUS U
MaTeMaTU4YeCKOro aHalin3a, B TOM
YHCJIEC C UCTIOIHh30BAHUEM ITAKETOB
MPUKIAAHBIX TPOrPAMM

VY-1 - CaMoCTOSATENBHO
chopMyIupoBaTh 3a1a4y 00J1aCTH

KOMIIeTEeHIIUHN 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUsI pe3yabTaTa
00y4YeHHus1 0 TMCUMILINHE
1 2 3
OIIK-2 -Cnocoben 3-1 - Cnenatb 0030p OCHOBHBIX JlomarHsis pabota
CaMOCTOSITENILHO METO/I0B MOJICTTMPOBAHUS U 3auer
CTaBUTb, MaTEeMaTUYeCKOro aHalus3a, JIaGopaTopHbIe 3aHITHS
(opManM30BLIBATE U MPUMEHUMBIX IS hopmanu3anuu | Jlexkuun




npodhecCHOHATBHOM
NeATeTLHOCTH, PEIIeHHuE KOTOPOi
TpeOyeT UCIIOJIb30BAHUS METOIOB
MOJICITUPOBAHUS U
MaTEeMaTHYECKOTO aHaln3a

IIK-5 -Criocoben 3-3 - Cnenatb 0030p moctkenuit | Jlomamnss pabora
pa3pabaThIBaTh HayKHA U TEXHUKH B CTPaHe U 3a 3auer

WHHOBALMOHHBIE pyOexom B o0nacTtu pa3pabotku | JlabopaTopHble 3aHATUS
CXEMOTEXHUYECKIE ¥ IIPOU3BOJICTBA 000PYT0BAHHUSI Jlexunm

PELIEHUsS] COCTABHBIX PaJIMO3JICKTPOHHBIX CPEJICTB

yacTen 3-5 - U310KUTh TPUHLIUIIBI

PaINO3TIEKTPOHHBIX (YHKIMOHUPOBAHUS U OCHOBBI

CpElICTB CXEMOTEXHUKHU

PaJIMORIIEKTPOHHBIX CPEJICTB

[1-2 - UmeTh ombIT pa3paboTKu
TEXHUYECKUX TPEOOBAHUM K
COCTaBHOMU YacTH
PaIMORJIEKTPOHHBIX CPEJICTB

V-2 - BEINOTHATE TEXHUUECKHUE
pacueThl C TPUMEHEHUEM CPEJICTB
BBIYHUCIIMTEIbHOU TEXHUKHU

[TK-9 -Cniocob6en 3-1 - KnaccudunupoBaTh Jomarnsis paboTa
IIPOEKTUPOBATH TEXHUUYECKNE XapaKTEPUCTUKH 3auet
pPaaIuOTEXHUIECKHE paguoTeXHUYECKUX ycTpoicTB U | JlaBopaTopHble 3aHATHS
yCTpoiicTBa, mpuOOpkI, | CUCTEM Jlexkuu
cucteMbl ¥ komiuiekcsl | [1-2 - IMeTh onbIT BBIIOJHEHUS
C YYETOM 3aJaHHBIX aHaJIM3a U CUHTE3a
TpeOOBaHMIt PaIMOTEXHUYECKUX YCTPOUCTB U

CUCTEM

VY-2 - AHanu3upoBaTh BIUSHUE
MapaMeTpoOB YCTPOMCTB Ha
(bYHKIIMOHUPOBaHKE
Pan03JIEKTPOHHON CUCTEMBI

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JANCIHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. lIpouenypsl TeKkyuieid ¥ MPOMeKYTOYHON aTTeCTALMHU 110 JUCHUILIMHE

1. Jleknuu: KO3 GUIHUEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JEKIMOHHbBIX 3aHATHI

-0.5
Texymas arrecranus Ha JEeKIHUAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OlleHKa
yueOHas B 0aJl1ax
Heaes
domawHsisi paboma 3,6 100




BecoBoii K03 (pUIHEHT 3HAYMMOCTH Pe3yJIbTATOB TEKYIUel aTTecTallu 1o Jekuusam — (.5

HpOMe)KyTO'{HaH arrecranui 1o JICKIHUAM — 3ateT
BecoBoii KOZ)(l)(l)I/IIII/IeHT SHAYUMOCTH peE3yJIbTaToB HpOMe)KyTO‘lHOﬁ aTTeCTalui 110 JCKIUAM
-0.5

2. lIpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHUX/CEMHUHAPCKUX 3AHATHI — He 11Pe1ycMOTPEHO

Texyuiasi aTTecTalus Ha NPAKTHYECKUX/CEMHHAPCKHUX Cpoxn — | Makcumaiab

3aHATHAX ceMecTp, | Has OleHKAa
yuyeOHasi | B 0ajax
HeJeJst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIeH aTTecTaluH 110
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— HE IIPeIyCMOTPEeHO

IIpome:xxyTouHasi aTTecTALUSA 10 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii kK03(p)(puHEHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NPaKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPEeHO

3. JlabopaTopHble 3aHATHSA: KOOPPUUMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJbTATOB
J1adopaToOpHBIX 3aHATHH —(.5

Texkymas arrecTanus Ha Ja0OPATOPHBIX 3AHATHSAX Cpoku — | Makcumaib
ceMecTp, | Hasl OLlEHKA
yuyeOHast B 0aJjiax

He eI

Bvinonnenue 1a60pamopusix pabom u 3auuma 0myenos 3,16 100

BecoBoii k03¢ GUIIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIeH aTTeCTAIUN N0 Ja00paATOPHBbIM
3aHATHAM -1

IIpomexyTouHas aTTecTALMA 110 JIAOOPATOPHBIM 3aHATHAM —HET
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN aTTECTALHHU 110
JIa0OPATOPHBIM 3aHATHAM — He IIPEYCMOTPEHO

4. OnjaiiH-3aHATHA: KO3(P(PHUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHI
—He NPe1yCMOTPEHO

Texkymas arrecTanusa HA OHJIAWH-3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLlEHKA
yueOHas B 0as1ax

Henes

BecoBoii kK03(p)(puIHEeHT 3HAYNMOCTH Pe3yJIbTATOB TeKYyIlell aATTeCTAlNH 10 OHJIANH-
3aHATHAM -He [PeIyCMOTPEeHO

IIpome:xxyTouHasi aTTecTALNS 110 OHJIAMH-3aHATHAM —HET
BecoBoii K03 (puHEHT 3HAYNMOCTH Pe3YJIbTATOB POMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSTHSAM — He PeJIyCMOTPeHo

3.2. [lpoueaypsl TeKyuieid ¥ NPOMeKYTOYHOM aTTEeCTALMH KYPCOBOH padoThl/MpoeKTa

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumajabHas
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OIleHKA B 0ajljiax

BecoBoii k03¢ puumeHT Tekylel aTTecTallui BBIIOJHEHUs] KYPCOBOH padoThI/MpoeKTa— He
HpPeIyCMOTPEHO

BecoBoii KO3 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJHEHHA KYPCOBOH
PadoThI/MPOEKTA— 3AIMUTHI — He NPEIYCMOTPEHO




4. KPUTEPUM U YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUYEHUS MO
JUCHMILIMHE MOJY.JISI

4.1. B pamkax bPC npumMeHsitotcs yTBepkIeHHbIE Ha KaQenape/MHCTUTYTe KpUTEpUH (TIPU3HAKH)
OLIEHUBAHMS JOCTHKEHHH CTYAEHTOB MO JAUCHUILIUHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpONPHUATUN Ha COOTBETCTBHE YyKa3aHHBIM B Tabin.l pesynpraTtam oOydeHUs

(MHIUKAaTOpaMm).

Tabmuma 4

Kpurepuu oneHuBaHus yueOHbIX JOCTHKEHNH 00y4arOIUXCS

PesyiabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha

o0y4yeHHs COOTBETCTBHE pe3yJIbTaTaM 00y4YeHHUsi/ MHIUKATOpaM

3HaHUs CryneHT AeMOHCTPHUPYET 3HAHUS M IOHUMaHKE B 001aCTH U3Y4YEHUS Ha
YPOBHE yKa3aHHBIX MHIUKAaTOPOB U HEOOXOAUMBIE IS MPOAOIIKCHUS
o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH M JAEHCTBHIA,
CBSI3aHHBIX C IPO(ECCHOHATBHOM 1€ TEIbHOCTBIO.

Ymenus CTyzneHT MOXKET IPUMEHATh CBOM 3HAHUS M IIOHMMaHUE B KOHTEKCTaX,

IIPEACTABICHHBIX B OLICHOYHBIX 33JIaHUAX, JIEMOHCTPUPYET OCBOCHHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOIUMBIX IS
OPOAODKEHUs OOyUYeHUS W/WIW BBIIIOJHEHUS TPYIOBBIX (PYHKUMHA U
JIEHCTBHI, CBSI3aHHBIX C MPO(eCcCHOHATBHOM 1eATEThHOCTBIO.

O1bIT /BiIafeHrE

CTyeHT AEMOHCTPUPYET OMNBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
YKa3aHHBIX WHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJHTaTOB
00y4YeHHs Ha YPOBHE 3aIJTAaHUPOBAHHBIX HHIHKATOPOB.

CryneHT crnocoOeH BBIHOCUTH CYXKACHHUS, JIeJlaTh OICHKH U
(hopMyIHpOBATh BEIBOJIBI B 00JIACTH U3YyYCHUS.

CTyneHT MOXKET coo0IIaTh MPENnoIaBaTeso U KOJUIeraM CBOCTO YPOBHS
COOCTBEHHOE TOHUMaHHE M YMEHHS B 00JIACTH U3YYEHHUSI.

4.2 Jlnst OllCHUBAHKsI YPOBHS BBITIOJHEHUSI KPUTEPUEB (YPOBHS JOCTHKEHUH 00YYarOIIUXCs MPH
MPOBEJICHUM KOHTPOJIBHO-OIICHOYHBIX MEPOIPHUSATUH 1O JAWCIHUILINHE MOMIYJIS) HCIIOJIBb3YeTCs
yHHUBEpcajbHas 1mKana (Tadim. 5).

Tabmuua 5

IIkaJyia oneHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHus1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHUS Pe3yJbTATOB 00yueHHus (MHIAUKATOPOB)
Ne Coaepxxanue ypoBHS Ilkaja oneHUBAHUSA
n/n BbINIOJIHEHUS] KPUTEPHUS Tpaauunonnas KauecTBennas
OlLIeHMBAHNS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKkTepucTu
o0y4eHus Ka YpOBHS
(BBIMOJIHEHHOE OLIEHOYHOE
3aJaHue)
I. PesynbTatsl o0yueHus OTtnnyHO 3auTeHo Bricokuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
MOJIHOM 00BbeME, 3aMEUaHui HET




2. PesynbTarel o0yueHus Xoportio Cpennuti (C)
(MHAMKATOPHI) B IIETIOM (60-79 6amoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMSI,
KOTOpBIC HE TPEOYIOT
00513aTeTLHOTO YCTPaHEHUS

3. Pe3ynbrarel o0ydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6annos)
MOJIHOM Mepe, €CTh 3aMEUaHUs

4. OcBoeHme pe3yIbTaTOB 00yUYeHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET MHAMKATOPAM, HO 3a4TEHO (H)

MMEIOTCS CYIIEeCTBEHHBIC OmMOKU U | (MeHee 40 6amioB)
3aMevaHus, Tpedyercs 1opaboTka

5. PesynbraT 00y4eHus HE JOCTUTHYT, HenocraTtouno cBUAETENBCTB Her pesynbraTa
3aJlaHue HE BBIIIOJIHEHO JUISL OLICHUBAHUS

5. COIEPXKAHHME KOHTPOJIbHO-OIIEHOYHBIX MEPOIIPUATUN TIO
JAUCHUIVIMHE MOAYJIA

5.1. Onucanne ayaIUTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPHUATHI MO JAMCHUILINHE
MOAYJIAA

5.1.1. Jlekuun

CamocrosTeIbHOE H3y4YE€HHE TEOPETHUYECKOr0o MaTepHaja Io Temam/pasieniaM JeKIHi B
COOTBETCTBUHU C cojiepkaHueM JuctumiuHsl (m. 1.2. PITI)

5.1.2. JlabopaTopHbIe 3aHATHS
[IpuMepHBI ITIepeyeHb TEM
1. 3HaKOMCTBO U paboTa ¢ ONepalMOHHBIMU CUCTEMAaMH PEAIbHOTO BPEMEHU
2. CereBble nipoTokobl [0T
3. Texnomorun UWB (Ultra Wide Band)
LMS-mnardopma — He npeaycMOTpeHa

5.2. OnucaHue BHeayIUTOPHBLIX KOHTPOJbHO-OLEHOYHbIX MEPONPUATHIA U CpPeacTB
TeKYLIero KOHTPOJISA M0 JMCUMILIHNHE MOAYJIS

PaznoypoBHeBoe (muddepeHnpoBaHHOE) 00yUEHHE.

ba3zoBbIi

5.2.1. lomamnHss padora

[IpumepHBII IepeyeHpb TeM

1. Ocobennoctu paboThl ¢ nEpUPEpUeii U CETEBBIMU alalITepaMu

[TpumepHbie 3a1anust

Ha ocHoBanuu 3aganHoro npotokoja oomena nanasiMu: Bluetooth, LTE-M, USB/Ethernet,
USB/Serial, USB/HID, USB/Custom, Ethernet

[lepeuncnuTh GYHKIMM CETEBBIX aAaTEPOB.

OnpenenuTh XapakTePHBIC UIsl HUX CKOPOCTh Mepeaadn; oobeM Oydepa 11 makera; TUIT
ITMHBI, OBICTPOACHCTBHE ITUHBI, COBMECTUMOCTbD C PA3IMYHBIMH MHUKPOIIPOIIECCOPAMH,



UCIIOJIb30BaHHUE MPSIMOT0 IOCTYTA K MaMSTH; aJpecalns HOPTOB BBOJIA/BBIBOA U 3aIIPOCOB
IpephIBaHMsl; KOHCTPYKIIMS pa3beMa.
LMS-nnatdopma — He npeaycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPHUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHUIIINHE MOTY IS

5.3.1. 3auer

CrnucoK mpUMEPHBIX BOITPOCOB

1. Ocuornsie IDE, cpenctBa pa3paOoTKy U OTIAAKH, UX OTIHYUS H OCOOCHHOCTH

2. Tumnbl MmHOTO3a1auHOCTH Zephyr/FreeRTOS

3. Kommynukanuu mexay norokamu Zephyr/FreeRTOS, shared-cTpykTypsl, THIIBI
OJIOKHPOBOK, OYEpPEIU, MIHIOOKCHI

4. Metoauku ontuMuzaiuu pecypcoB SOC

5. O030p U UCTIONB30BAHUE TECTOBBIX (PPEHMBOPKOB JIJIs1 BCTPAUBAEMbIX CUCTEM, OCHOBbI
TECTUPOBAHUS

6. Cpenctsa anmapaTtHoit otinaaku. O630p, BUABI TPOTOKOJIOB, 0COOCHHOCTH MCIIOIH30BAHUS

7. MAC, cereBble, TpaHCIIOPTHBIE, IPUKIIAAHbIE U UHPPACTPYKTypHbIE MTPOTOKOIIBI [0T.
Hepapxust npoTOKOJIOB

8. Crangapt IEEE 802.15.4z

9. Ocobennoctu umnynscHoi Moaymsinu BPM/BPSK. TToutu kak B paanonokaropax

10. MogenupoBanue napsl npuémuuk/nepeaarank BPM/BPSK + a¢up B cpene Matlab.

11. 3ydyeHnue nomexoycToHUMBOCTH M CTOMKOCTH K HHTep(hEpEeHITNH

12. Otnnuue cranpapta IEEE 802.15.4z ot IEEE 802.15.4a

13. ®unsTpel Kanmmana

14. UccnenoBanue u noioop KoBapualnOHHBIX MaTpHIl Juist MeTpuk UWB

15. TepmocTaTupoBaHHBIE JOKAIbHbBIE T€HEPATOPHI

16. Mepomnpusitus o ri100aabHON CBEPXTOUHON CUHXPOHU3ALUN BPEMEHH B CUCTEME

LMS-maTdopma — He mperycCMOTpeHa

5.4 Conepxxanne KOHTPOJIHLHO-OLIEHOYHBIX MEPONIPUATHI 10 HANPABJIEHUAM
BOCIIUTATEIbHOM 1eATETbHOCTH

HanpasieHus BoCIIMTaTeIbHON NEATETBHOCTH COMPSTAIOTCS CO BCEMH PE3yJIbTaTaMHu O0yUYeHHS
KOMITETEHIMI 10 00pa3oBaTeNbHON MporpamMme, UX OCBOEHUE OOECIEeuMBAETCS COJEpIKaHHUEM

BCEX JHUCIUIUIMH MOYJICH.



