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1. IEJIM ¥ 3AJJAYM JUCHMUTILINHBI

Henp qucuumiuHel: GOpMUPOBAHKE Y CTYACHTOB CUCTEMHBIX 3HAHUH U MPAKTHYECKUX HABBIKOB
B 00J1aCTH MPOEKTUPOBaHMUSI, pa3paboTKU U 3KCIUTyaTauuu cucteM MHTepHeTa Bellei, BKitoyas
anmaparHble 1aT()OPMBbI, CETEBbIE TEXHOJIOTHH, TPOTOKOJIBI CBSA3H U aHAJTUTUKY JaHHBIX.
3amauu JUCIUTUINHBIL:

- I3yunTh apXuUTEKTYpHBIEC IPUHLHUIBI U KOMITIOHEHTHI [0T-cucrem

- OCBOUTH TEXHOJIOTUU U MPOTOKOJIBI CBA3U JIsl UHTepHETa Belen

- CopmupoBaTh HaBBIKK paOOTHI C MUKPOKOHTPOJUIEPAMHU U TaTYNKAMU

- U3yunts meTonbl cOopa, 00paboTku u aHanmu3a naHHbIX B [oT-cuctemax

- [Ipuobpectu npakTuyeckuii onbIT pa3padotku loT-pemennit

- Hayuuts onennBath 6e3omacHocTh 1 d3hdextuBHOCTh loT-crcrem

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuurmmaa b1.B.J[B.06.01 Matepuer Bemieit oTHOCUTCS K yactu bioka 1
00pa3zoBaTenbHON MTPOrpamMMBbl, (HOpMUPYEMON YIaCTHUKaMH 00Pa30BaTEIbHBIX OTHOIIICHUH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Iporiecc ocBoeHUsT AUCHUTIIIMHBI HATIPABIIeH Ha (POPMHUPOBAHHUE CIEAYIONTUX KOMITETEHITU B
cootBercTBUr ¢ ®I'OC BO u OII BO no nanpasnenuto noaroroku 01.03.02 IMpuxknagHas
MaTeMaTHKa 1 HH(POpMATHKa:

[1K-4 CriocoOeH BBITIOTHATh TEXHUYECKOE TIPOSKTUPOBAHUE CUCTEMBI U COTIPOBOXKICHUE
pa3pabOTaHHBIX MPOCKTHBIX PEIICHUN;

[1K-5 OcymiecTBisieT yrpaBiaeHUE apXUTEKTypOl eTMHONW WH(POPMAITMOHHOM CpeIbI;

[1K-8 Cniocoben obOecrieunBaTh 3alIUTy pa3padaTbIBAeMbIX U HCIIOJIb3YeMbIX KOMIaHUEH
TIPUITOKEHU .



4. COIEP) KAHUE U CTPYKTYPA JUCIHUIIJINHBI
O0BeM IUCIUIIIMHEL COCTABIAET 4 3a4eTHRIX €., 144 Jac.

dopma IpoOMEKyTOUHON aTTeCTallUU: IK3aMeH, KypcoBas padora.

4.1. Copep:xanue TUCUMIJIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYECTBA AaKAIeMUYECKUX YACOB

Pasnen mucummineel / Tema Bunbl yaeOHO# paGboThI DopMbl
KonraktHas paboTa CaMoOCT. | TEKyILEero
TpernoaBaTes ¢ pabora | KOHTpOJ,;
00yJaroImuMuUCs DopMbI
Jlextmu | JIa6. [Ipaxkr. MPOMEKYT.
3aHATHUS | 3aHATHA aTTeCTaluu
Tema 1. BBenenue B MlHTEpHET Bemei 4 7
Tema 2. AnmapatHsie iatgopmsl [oT 4 7
Tema 3. CereBbie TexHonoruu [oT 4 7
Tema 4. ITpoTOKOJIBI TPHUKIIATHOTO YPOBHS 4 7
Tewma 5. [IporpammupoBanue loT-ycTpoiicTs 4 7
Tema 6. O6paboTtka qanHbIX B [0T 4 7
Tema 7. O6maunbie ratdopmbl st [oT 4 7
Tema 8. besonacHocTs [0T-cuctem 4 7
Tema 9. Ipuxnagnaeie permenus [oT 4 7
Hroro (6 cemecTp): 36 63 9K3.,
Kypc.pa0.

4.2. Conep:xanue yueOHOro MaTepuaJia

Tewma 1. Benenue B UntepHer Bemei

[Tonsitue loT. Apxutektypa loT-cucrem. O6nactu mpumeHeHus. TeHACHIIMN Pa3BUTHS.
Tema 2. Annapartusie iatdopmsl [oT

Muxkpokontposieps! (Arduino, ESP32). Onnonnatasie kommbiotepsl (Raspberry Pi).
JlaTYMKu ¥ UCTIOJHUTENIBHBIE YCTPOMCTBA.
Tewma 3. CereBble TexHonoruu [oT

[TpoBoaubIe 1 GecripoBoaHbIe TexHOMOrUH. [IpoTokons! cBsa3u: Wi-Fi, Bluetooth, Zigbee,
LoRaWAN, NB-IoT.
Tema 4. IIpoTOKOIBI IPUKIIATHOTO YPOBHS

MQTT, CoAP, HTTP/REST. CpaBHUTENBbHBIN aHATN3 TPOTOKOJIOB. BBIOOP mMpoTOKOIa
JUI1 KOHKPETHOU 3a7a4H.
Tema 5. [IporpammupoBanue loT-ycTpoiicTs

S3p1ku porpammupoBanus 1is loT. Cpena paspaborku Arduino IDE.
[TporpammupoBanue Ha C++ u Python.
Tema 6. O6paboTka ganubixX B [oT

Co6op u npenoOpaboTKa TaHHBIX. AHAJIM3 JaHHBIX B PEAIbHOM BpeMeHH. JIokanpHas u
oOnaynas o0paboTKa.
Tewma 7. O6naunsie matdopmsl 11 [oT

AWS IoT, Azure IoT, Google Cloud IoT. ApxutekTypa 0071auHBIX pEIICHH.
WHTerpamust ycTpoMcTB ¢ 00JaKOM.
Tema 8. bezonacunocts [oT-cuctem

VYrpo3ssl u yszsumoctu [0T. Metoasr ayreHTHdUKAIMN ¥ I POBaHKS. 3aluTa JaHHBIX
U YCTPOMCTB.
Tema 9. Ilpuknaansie pemenus loT



VYwMmubiit gom. [Ipombinnennsiit [oT. YMubiid ropoa. Cenbckoe X03sICTBO.
3ApaBOOXpaHEHHE.

4.3. MeTonnueckne yKa3aHusl N0 OPraHU3ALUHA CAMOCTOSTEIbHOI PadoThl CTYCHTOB

CaMocrosiTenbHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUCHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHJIOB 00pa30BaTEIbHON JEATEILHOCTH, 00OCCIICUHBAIONICH PeaTU3aIHIo
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIEro obpazoBanus. CormacHO
TpeOOBaHUSIM HOPMATHBHBIX JOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeILHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBacT
3aKpETUICHHE MOTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH TTyTeM NMPHOOPETEHUSI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMSI, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, TIOJATOTOBKH K CEMHHApaM, TabOpaToOpHBIM padoTam, caadue
3a4eTOB U dK3aMeHOB. CaMocTosITeIbHAs paboTa CTYIEHTOB MIPEICTABIISIET COOOM COBOKYITHOCTh
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIIECcCca B BYy3€ PEIIACT CIASAYIOIINE 3aa9H:

— 3aKpeIUICHHE U PacUINpeHne 3HaHUH, YMEHHH, MOJYICHHBIX CTyJ€HTaMHU BO BPEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, PEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU U
bu3UYECKOI 1eATEHHOCTH;

— ipuoOpeTeHne AOTOTHUTEIBHBIX 3HAHUM U HaBBIKOB 1O JUCIUIIIMHAM y4eOHOTO TIJIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHHI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEIOBATEIbCKON
JIeSATEIIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30BaTebHOM
MIPOTPaMMBI,

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINH;

— (hopMHUPOBAHHE CAMOCTOSATEILHOCTH MBIIIJICHUS, CHIOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEaTU3aIliu;

— BbIPaOOTKA HaBBIKOB 3(P(HEKTUBHOM CaMOCTOATEILHON TPO(EeCCHOHATTEHON TEOPETUYECKOH,
NPaKTUYECKON U yueOHO-UCCIIEI0BATENLCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOECHMS coAepKaHUA KOHKPETHOW TUCIUTIIIMHbI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS (OPMUPYET Y
ce0s1 yCTAaHOBKY Ha MOJyYCHHUE Ha JICKIMSIX HOBBIX 3HAHUH, JOTOTHSIOMINX YK€ UMEIOIIHUECS 110
JMaHHOW JUCHHILTHHE. BpeMs Ha MOArOTOBKY CTYICHTOB K ABYXYaCOBOU JIEKIIMU IO HOPMAaTHBaM
coctapiseT He meHee (0,2 gaca.

IMoaroroBka k mpakTHYecKoMy 3aHATHIO. [[0ArOTOBKA K MPAKTUYECKOMY 3aHSATHUIO
BKJTFOYAET CIICAYIOIINE 3JIEMEHTHI CAMOCTOATEIbHON JEATEILHOCTH: Y€TKOE MPEACTABICHUE
eI U 33719 €ro MIPOBEICHUS; BBIICJICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOH, HAyIHOI
JeATEeTLHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM MpeaAcTosel padboTel. BeipaboTka HaBBHIKOB
OCYIIECTBIISIETCS C MIOMOIIBIO MOTYYCHUS HOBOM MH(OpManu 06 N3y4aeMbIX Mpolieccax u ¢
MTOMOIIIBIO 3HAHMSI O TOM, B KAKOW CTENICHU B IAHHOE BPEMS CTYJICHT BIIaJICE€T METOIaMH
HCCJIEIOBATEILCKOM IeATEeIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TPAKTHYECKOM
3aHATUH. [loroTOBKA K MPAaKTUUECKOMY 3aHITHIO HEPEAKO TpeOyeT moadoopa MaTepuaia,
JAHHBIX U CIICIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JIOJDKHBI JIOMa TTOATOTOBUTH K 3aHATHIO 3—4 mipuMepa GopMyITHPOBKH TEMbI HUCCIEAOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(UsX, HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIIbHO
OCYIIECTBIISIOT MIOUCK COOTBETCTBYIOIIUX NCTOYHUKOB, OMPEIEISIOT aKTYadIbHOCTh
KOHKPETHOT'O UCCIICIOBAHMS MPOIIECCOB U SIBJICHUM, BBIICISIOT OCHOBHBIE CITIOCOOBI
JIOKa3aTeJIbCTBA aBTOPAMH HAYYHBIX PabOT IEHHOCTH TOT0, YeM OHM 3aHUMarOTCs. B xone



CaMoTo0 MPaKTHYECKOTO 3aHATHUS CTYIEHTHI CHavyasla MpeICTaBIAI0T HallIeHHbIE UMU BapUaHThI
(bOopMyITHUPOBKH aKTyaJIbHOCTH UCCIIEOBaHMS, 00CYKIal0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4llleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAKTUYECKOMY 3aHSATHIO IO HOPMAaTHBaM
coctapiseT He meHee (0,2 Jaca.

IToaroroBka Kk ceMHHaApCKOMY 3aHATHIO. CaMOCTOSITEIbHAS OTOTOBKA K CEMUHAPY
HaIpaBJieHa: Ha pa3BUTHE CIIOCOOHOCTHU K YTEHUIO Hay4YHOH U MHOM JTUTEpaTyphl; HAa MTOUCK
JIOTIOJTHUTEIBHON HH(OpMAINH, TO3BOJISIONMIEH ITy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE MTPU paboTe C pa3HBIMU UCTOYHHKAMHU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcst Ui MOJITHOTO OTBETAa Ha BOIIPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHHMsI TPAaBUIHHO BHIMHUCHIBATh BBICKA3bIBAaHUS aBTOPOB U3 UMEIOIINXCSl HCTOYHUKOB
uHpopmanuu, opopMIIATh UX MO OubimorpadhuyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIU3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; Ha MOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha (POpMUPOBAHHE HABBIKA OTEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHHUsI, KOTOPbIE MOTYT BO3HUKATh IIPU 00CYKIEHUU T€X WK UHBIX
Hay4HbIX IpoOieM. BpeMs Ha MOATrOTOBKY K CEMUHApY IO HOPMAaTHUBAM COCTABIISIET HE MEHEe
0,2 gaca.

IoaroroBka K KOJI0KBUYMY. KOIIIOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
oOcyxJeHue pazjiena JUCIUILUIMHBI Ha OCHOBE CaMOCTOSITENIbHOTO U3yYEHUS 3TOTr0 pasjena
cryaentamu. [ToaroToBka Kk JaHHOMY BUY YY€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIEIYIOIIEM
nopsiake. [IpernoaaBarens 1aeT CIUCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOJYUYUTh IPU
U3YyYEHHUH ONPEIETICHHOTO MEePEYHs HayYHBIX HCTOYHUKOB. CTyJJ€HTaM BO BHEAYJIUTOPHOE
BpeMsl HEOOXOAMMO IPOUYUTAThH CHEIHAIbHYIO JINTEPATYPY, BHIUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIyT 00CYXIaThCsI HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIUPOBATH CBOE
MHEHHE 110 KaXXJ0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKAXXYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee (0,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KonTponpHas paboTa Ha3HAYAETCs MOCIIE
U3y4eHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPECTaBIseT COO0H
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aloT OT nmpenojaBaress. CaMoCcTosSTeNbHAas! MOATOTOBKA K KOHTPOJIbHOW paboTe
BKJIIOYAET B ce0s: — U3YyUYECHHE KOHCIEKTOB JIEKIIUHA, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOro MaTepuaia, MoJlydeHHOTO
IpU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHSATUSAM U BO BpeMs UX MTPOBEJICHUS;
U3y4eHHE JOMOTHUTEIHHOM INTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
MIPOBEPSEMBIX 3HAHUI; COCTaBICHHUE B MBICIIEHHOM (pOpME OTBETOB Ha MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAaHUE NICUXOJIOTHYECKON YCTAaHOBKHM HA YCIICIIHOE
BBIMIOJIHEHHE BCceX 3afjaHuii. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaTHUBam
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4ery. CamocTOsSTEIbHAS OArOTOBKA K 3a4ETy J0JKHA
OCYILECTBIISATHCS B T€UEHUE BCero cemectpa. IloaroToBka BKIIIOYaeT cieayonme AeHCTBUS:
NepeyuTaTh BCE JIEKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €Clid HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOJAT B IPEIIOKEHHON
npernojiaBaTeneM Jureparype. Pekomennyercs nenarb KpaTkue 3anucu. Bpems Ha MOATrOTOBKY K
3a4eTy 110 HOPMAaTHUBaM COCTAaBIIIET HE MeHee 4 4acoB.

IMoaroroBka k 3k3amMeny. CaMOCTOSITENbHASI TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho o0bem yue6HOTO
MarepHaia, KOTOPbIi Hy)KHO BOCCTAaHOBHUTD B TAMATH K IK3aMEHY, BHOBb OCMBICIIUTD U MOHSTb,
3HAYUTENIbHO OO0JIbIIIE, TOATOMY TpeOyeTcst 00Jblle BPEMEHU U YMCTBEHHBIX ycuinuil. Baxxno
chopMHPOBATH IIEIOCTHOE NIPEACTABICHUE O COJCPKAHUN OTBETAa Ha KaX/IbIi BOIIPOC, YTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOT'O MJIM MHOTO SIBICHUS,
npoliecca, yMeHUe pacKpbiBaTh (PaKTOPbI, OMPEAETSAIONINE UX IPOTUBOPEUUBOCTD, 3HAHUE UMEH
YYEHBIX, H3Y4aBIINX 00Cyx aaemMyro mpodiemy. HeooxoammMo Takyke mpuBecTH HH(OPMAITUIO O



MaTepHuaiax SMIUPUUYECKUX UCCIEIOBAHUM, YTO YKA3bIBAET HA BCECTOPOHHIOIO TTOJITOTOBKY
CTYJEHTa K 3K3aMeHy. Bpems Ha MOATroTOBKY K 9K3aMEeHY [0 HOPMAaTHBaM COCTaBIIseT 36 4acoB
JUTsE 0aKaIaBpoB.

B ®BI'OY BO «MI'Y» opranuzamms caMOCTOATEIbHON pabOThl CTYJACHTOB
pernamenTupyercs [lonokeHueM o caMocTosITeIbHON paboTe CTYJACHTOB, IPUHATHIM Y YEHBIM
coserom UI'Y 22 nrons 2012 r.

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

5.1. Jluteparypa, 6a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMbI

1.1. Accam M., Anmrar A. Unateprer Bemelt (IoT) va mmardpopmax Arduino u ESP32. - M.:
JMK Ilpecc, 2024

2.2. T'»nBun I1. UaTepHeT Bemieit: ocHOBHI, uiatopmel, npuMmenenus. - CI106.: [Tutep, 2024
3.3. Coxonos B.A. Apxurextypa u texnonoruu Mureprera Bemeid. - M.: FOpaiit, 2024

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOHas1 ayauTOpUs 1JIs POBEACHUSA:

— 3aHATHUH JIGKLIMOHHOTO THUIIA,

— 3aHATUH CEMUHAPCKOTO (TIPAKTUYECKOTO) TUTIA,

— IPYIIOBBIX M UHAMBHYATbHBIX KOHCYJIbTAIIHH,

— TEKYILEro KOHTPOJIsl ¥ IPOMEKYTOUHON aTTEeCTALUH.

OcHnaiuenue:

VYyeOHast ayIUTOpHsl, yKOMIUIEKTOBaHHAs CIIELIUAIU3UPOBAHHON MEOEIbIO U TEXHUYECKUMU
CpeAcTBaMu O0YYeHHUs, CIyKAIUMH JUIS IPeACTaBIeHHs yaeOHOH nH(opMalu 60JbIIoi ay-
JUTOPHUH, JUIS TPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIA, TPAKTUUYECKUX 3aHATHH (CEMUHAPCKOTO
THUIIA), KyPCOBOT'O MTPOEKTUPOBAHMS (BBIITOJHEHHS KYPCOBBIX padoT), IPYIIOBBIX U WHAUBUITY-
QJIBHBIX KOHCYJbTALUMN, TEKYILEr0 KOHTPOJISL U IPOMEXYTOUHON arTecTauuu. st mpoBeaeHus
3aHATUH JEKIIMOHHOTO THITa 00yYarOIIUMCS MPEAIaraloTcsi HaOOPHI IEMOHCTPALMOHHOTO 000-
PYAOBaHUS U y4eOHO-HATJISAHbIE TOCOOUs, 00EeCTIeYHBAIOIINE TEMATUYECKHE WILTTIOCTPALUH.
6.2. Ilomermenust 111 CaMOCTOSITEIbHON PadoThl 00y4aIOLINXCH.

OcHalenue:

[Tomerenus At CaMOCTOSATENFHON PabOThI 00yUArOIIUXCsI, OCHAIIEHHBIE YueOHOI MeOenblo.
Paboune mecta o0yuarommxcst 000pyI0BaHbl KOMITBIOTEPHOM TEXHUKOU W TTOAKITIOYEHBI B JIO-
KaJIbHYIO BBIYMCIUTEIBHYIO CETh, B T.4. C UCIIOJIb30BaHHeM OecripoBoHOro Wi-Fi moakimroue-
HUS, C BO3MOXHOCTBIO BBIX0/1a B TJI00aJIbHYIO CeTh VIHTEpHET U C JOCTYIIOM B 2JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENBHYIO CpeNy.

6.3. [IporpamMmmHoOe oOecniedeHue

[punoxenue ans urenus PDF-gaiinos, Opaysep a1 mpocMoTpa HHTEPHET KOHTEHTA, MPHIIOXKe-
Hue st co3panus PDF-gaiinos.

7. OHEHOYHBIE MATEPHAJIBI V151 TEKYIIEI'O KOHTPOJIA X
IMPOMEXYTOYHOU ATTECTALLUA

7.1. OnleHOYHBIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAlM



Cnucok BONPOCOB /1JIsl IPOMEKYTOYHOM ATTeCTALUM:

1. [ToHsiTHE M OCHOBHBIE XapaKTEPUCTUKU MHTepHETa Belen

2. Apxurekrypa [oT-cuctem: KOMIIOHEHTBI U MX B3aUMOJEHCTBHE
3. Anmapatabie uiatopmsel s [0T: MUKPOKOHTPOIIIEPHI M OTHOTIATHBIE KOMITBIOTEPHI
4. JlaT4MKU ¥ UCIIOJIHUTENBbHBIE yeTpolicTBa B [oT-cucremax

5. becnipoBoansie Texnosnoruu cBsizu B [oT: Wi-Fi, Bluetooth

6. BbecnpoBoaubie TexHonoruu cBsa3u B loT: Zigbee, LORaWAN
7. Cotosrie TexHoyiornu 1 IoT: NB-IoT, LTE-M

8. ITpotokon MQTT: apxurexTypa, 0cCOOEHHOCTH, IPUMEHEHHUE
9. [Tpotokon CoAP: ocobernoctr u cpaBuenne ¢ MQTT

10.  IIporpamMMupoBaHHE MUKPOKOHTPOJIJIEPOB: SA3BIKU M CPEbI Pa3pabOTKU
11. Co6op u npenobpadboTka nanubx B [oT-cucremax

12.  Meroas!l aHanu3a JaHHBIX B pealbHOM BPEMEHU

13. O6maunbie ratdopmel s [oT: apxuTekTypa U BO3MOXXHOCTH
14.  Huterpanus loT-ycTpoiicTB ¢ 001a4HBIMH CEpBUCAMHU

15. VYrpo3ssl 6e3onacHocT B [oT-cuctemax

16.  Mertoap! ayrenTuduKanuu u apropuzauuu B loT

17. [udposanne nanupix B loT-cucremax

18. [Ipumenenue loT B yMHOM 1oMe

19.  IIpombimnenusiii MaTepuer Bemei (11oT)

20.  IoT B cucremax ymHOro roposa

21. OueprodddextuBHOCTH B [0T-ycTpoiicTBax

22.  Vnpasnenue nuranueM loT-ycTpoiicTB

23. OtevectBenHbIe TUIaTGOPMBI U petieHus 1yist [oT

24. CranznapThl ¥ IPOTOKOJIBI B o0nacTi MHTepHeTa Belen

25. Tennennuu u nepcnekTuBbl pazBuTus [oT



