MUHHCTEPCTBO OBPA3OBAHMA 1 HAYKU
JIOHELIKOM HAPOJTHOU PECITYBJIMKU
I'OCYJIAPCTBEHHOE OBPA3OBATEJIbHOE YUPEXX/IEHME
BBICILIET'O TTPO®PECCUOHAJIBHOI'O OBPA3OBAHWA
«TOHELIKM HALIMOHA JIbHBIN TEXHUYECKUI YHUBEPCUTET»

PABOYASI IPOTPAMMA JUCHHUITJINHBI
B1.B.J12.03.01 TexHoIOrMy NPOEKTHPOBAHUS MHPPACTPYKTYPbI Internet of things

(KO 1 HAMMEHOBAHHE TNCLMIUIHHbI COTJIACHO y4eOHOMY Nany)

Hanpagsenue noarorosku: _09.04.01 MudopmaTika U BEIYHCIIHTE/IbHAA TEXHIKA

(KOA ¥ HAMMEHOBAHHME HANPaBJICHUA NOArOTOBKH / CNEUHAILHOCTH)

MarwucTepckasi mporpaMma: [MporpammHoe obecneyeHne CpeacTs BBIUUCIUTENBHOM TEXHUKHU

(HanmeHoBatue npouis / MarucTepCKoii IPOrpaMMBbl /CeLHanu3aimH)

[Iporpamma: MarucTparypa

(GakanaBpuat, MarucTpaTypa, CeLHAIHTET)

dopma 00ydeHHUs: OYHasi
(0uHas, 3a04Has, O4HO-304HAA)
®opma 00yYeHUsI: OuyHast
Cemectp(bl) 1
O61mas Tpyaoémkocts B 3ET/uacax 3,0/108
KonTakTHas pabora (4ac.) 38
nexiuu (yac.) 17
nabopatopHble paboThI (4ac.) 17
npaKkTHYecKue (CEMUHAPCKHE) 3aHSTHSI (uac.) 0
CamocTosTenbHas paboTa (yac.), B TOM Ynciie 34
Kypcosoii ripoekT(paboTa) (cemectp/yac.) -
KoHTposib (3K3aMeH, Yac./3a4€T) JK3aMeH, 36

Jloneux, 2023 r.




PaGouasi mporpaMma AUCUMIIMHBL «T€XHONOTHH MPOEKTUPOBAHHA nHppacTpyk-
Typsl Internet of things» cocTaBieHa B COOTBETCTBHH C y4eOHBIMH TJIAHAMH 110 Harnpas-
Jenuio moarotoBku 09.04.01 «MiHdopMaTHKa M BBIYMCITMTE/IbHAS TEXHHKAY, MarucTep-
ckasi nporpamma «IIporpaMmHoe obecriedeHHe CpecTB BBIUMC/TUTEIBHON TEXHUKW ISt

2023 roaa npuéma no ouHoit Gpopme 0OyyeHHS.

CocTaBuTEb:
JOLEHT Kadeapbl KOMIbIOTEPHOH
WH)XEHEepPUH, K.T.H., IOLCHT Manpuena P.B.

(noannce)

PaGouyast nporpaMma paccMoTpeHa H NPUHATA Ha 3aCe/laHHH Kadenps
«KoMnbroTepHasi HHXEHEPUsD).
ITpotokoun ot «21» mapra 2023 roza

3aBeytouii Kapeapoi ~ Amnonpuenko A

y (noanucs)

Pa6ouas nporpamma o100peHa yueGHo-MeToAnecKoil Komuccneii I' OYBIIO
«TOHHTY» no nanpasiennio 09.03.01 «pdopmaTika n BEIMACIHTEIEHAA TEXHUKA.
IIpotokon oT «21» mapta 2023

[Ipencenarenb AmnornipueHko A.SL

(noanmc,

PaGouyasi mporpamMma nposiena s 20 roja npuéMa Ha 3ace/laHuH Kadeapsl

«KomnproTepHasi MH)KEHEPUsD).
ITpoTOKOJI OT ___ 20  roma Ne

3aBeayrouuii kapeapon

(noamnuce) (®.1.0.)

Pa6ouas mporpaMMa npojJena s 20 roja rnpuéma Ha 3aceJlaHuH Kadenpsl

«KoMnproTepHasi MHXCHEPUs.
ITpoTOKOJI OT « » 20 roga Ne

3apeayromuii kadeapoi

(noanuce) (®.N.0)
Pa6Gouas nporpamma npojjena s 20 roja NpuémMa Ha 3acelaHun Kagpeapel
«KoMnploTepHas HHIKEHEPUD.
ITpoTOoKOJI OT « » 20 roja Ne

3apeyiomii kadeapoi

(noanuce) (P.H.0.)




1 OBBEKT, HEJIb U1 3AJIAYH OCBOEHUMA N CIUITINHBI

HI/ICHI/IHHI/IHa pacCMaTpuBacT BOIIPOCHI, CBA3AHHBLIC C COBPECMCHHBIMHU

TEXHOJOTUSIMH MPOEKTUPOBAHUS MHDPACTPYKTYpHI Internet of
things.
[{enpr0 TUCITUTIITMHBI SBISICTCS: OCBOCHHE OCHOBHBIX METOIOB MPUMCHCHHSI
TEXHOJIOTUN MPOEKTUPOBaHUs HHPpacTpyKTyphl Internet of things.
B pe3ynbpTaTe 0CBOCHMSI TUCIUILIAHBI CTYJEHT JTODKCH
3HATh MPOIICAYPhI KPUTUYECKOTO aHATN3a CTPYKTYPhI HHPpacTpyKTyphl Internet of
things, MeTonWKy aHaiM3a PE3yabTaTOB HWCCICIOBAHMS W _pPa3paOOTKU CTpATEruit
IIPOBEJICHUSA MCCJICJIOBAHUN 00BeKTOB HMHGpacTpykTyphl Internet of things
OPraHu3aIUy MpoIlecca IPUHATHS PEIIeHUS [OpU pa3padoTke HMHAPACTPYKTYPHI
Internet of things; MeTonpl ympaBiaeHUS NPOSKTaMH Pa3pabOTKH MHAPACTPYKTYPHI

Internet of things; 3Tanbl )KM3HEHHOTO IMKJIA IPOEKTA; NMPUHIIMIBLI OPraHU3AIMHU U
(GYHKIIMOHUPOBAHUS COBPEMEHHBIX MH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX CHCTEM

nHdpacTtpykTypbl _Internet of things, OPUHIUIILI HKIIMOHMUPOBAHUS _CETEBBIX
almnapaTHbIX _cpeacTtB MHOpacTpyKTyphl Internet of things, apXuTekT CETEBBIX
almnapaTHbIX CDENICTB IPUHIIUIIBI MacnITabupoBaHUI u HAJAEKHOCTHU

UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHOU crucTteMbl nHGpacTpykTypbl Internet of things;

OCHOBBI CHCTEMHOI'O aJIMUHUCTpUpPOBaHUs WHOpacTpykTyphl Internet of things

BO3MOKHOCTH UHGPPAcTpYKTyphl Internet of things; npuHIMOB OpraHU3alvi, COCTaB

U _CXEeMbI PaOOThI OIEPAMOHHBLIX CUCTEM O0BEKTOB HMHMbpacTpVKTYphl Internet of
things, [PUHIIUIIBI IIOCTPOEHHUS CETEBOI'0 B3aMMOJIEUCTBUS 00BEKTOB
nHdpacTpykTyphl Internet of things

yMeTh IOPUHHUMATh KOHKPETHBIC PENICHWS JUIs TOBBIMICHUS 3(PHEKTUBHOCTH
IIpoIie aHaan3a mpooaeM GYHKIMOHUPOBaHUS UHPPAcTPYKTYPhI Internet of things
[IPUHATHS PEIIEHUH U pa3paO0TKU CTPATEruii pa3BUTHS HHGPACTPYKTYPHI Internet of
things; pa3pabaThIBaTh U aHAIW3UPOBATH ATLTEPHATHBHBIC BAPHAHTHI MMPOSKTOB JIIS
OCTHIKEHHSI HAMEYEHHBIX PE3VILTATOB IPU MPOEKTUPOBAHUU HMHOPACTPYKTYPHI
Internet of things: pa3pabaTeiBaTh MPOEKTHI, ONPEAEIATh LIEIEBIC ATANBI U OCHOBHBIC

HanpaBJeHUS paboT; coOMpaTh M CUCTEMATH3UPOBATh JIAHHBIC JJIS aHaIu3a
nokazaTenel kauecTBa (DYHKIMOHUPOBAHUS anNapaTHBIX, TPOrPaMMHO-aNNapaTHbIX
U __TPOrpaMMHBIX TEXHUYECKHX CPEACTB MHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHON
cucteMbl HMHQpacTpykTypbl Internet of things, momyyaTe OT monb3oBaTenel u

aHAIM3MPOBATh JAHHBIE 0 KauecTBe (DYHKIIMOHMPOBAHUS aNlapaTHbIX, IPOrPaMMHO-
almapaTHbIX W NPOTPAMMHBIX  TEXHUYECKMX  CPEACTB  MHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHON cucTeMbl MHbpacTpykTyphl Internet of things; ananusupoBathb
BXOJIHBIC JIaHHBIC M IJAHUPOBATh PaboOThl B mpoekrax B obmactu WUT npu

OPOEKTUPOBaHUHM MHPPACTPYKTyphl Internet of things:; paboTaTh B MCHoONIb3yeMoi

CHUCTEME _YMNpaBICHHUSA MPOEKTOM pa3paloTKu uHAGpacTpykTyphl Internet of

things
BJIAJACTh MCECTOJAAMHU VCTAHOBJICHUA HpI/I‘-II/IHHO—CJ'IeI[CTBeHHBIX CBHBGﬁ B paMKax

uHdpacTpykTyphl Internet of things u onpenenenns Hanboaee 3HAYUMBIX CPEIH HUX;

METOMKAMU TIOCTAHOBKM LIEJIM W OUPENEJIEHUS CIOCOOOB €€ JOCTHKEHUS;
METONMKAMU DPAa3pabOTKH CTpaTeruii JEHCTBUHA MPU MNPOOJEMHBIX CHUTYyallUSX OpH




pa3paboTKe U peanu3annu HHGpacTpykTypsl Internet of things; HaBbikamu pa3pabOTKH

IpoekToB MHGpacTpyKTyphl Internet of things: HaBblkaMu aHaaW3a MEPCIIEKTUBHBIX
pa3paboToK B obnactu _ mHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX __ CHUCTEM
nHdpacTpyKTYphl Internet of things; HaBbIKAMY MOATOTOBKHA aHATUTUYECKUX OTYETOB
110 0030py HOBBIX aNlapaTHBIX, IPOTPAMMHO-AMMAPATHBIX U MPOTPAMMHBIX DEIICHHNA;
HaBbIKAMH ___aHaju3a AHHBIX 0O HKIIMOHUPOBAHUHU __ MHOOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX CHUCTEM WM _CHCTEMAaTH3alluu _TPeOOBaHUN K HMH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIM CHCTEMAaM; HAaBBIKAMHM HA3HAYCHUS M PACHPEICICHUS PECYPCOB
undpactpyktypsl Internet of things; HaBbikaMu omnpenesieHus crnoco0a MHTErpalu

pa3pabOTAaHHBIX __ KOMIIOHEHTOB __ CHCTEMHOTO __ MPOTPAMMHOTO __ 00CCICYCHUS
nadpacTpyKTypbl Internet of things.

[lepeunciienHbie pe3ybTaThl OOYUYEHHUS SIBISIOTCS OCHOBOM ISt

dbopMHUpOBaHUS CAEAYIOMMNX KOMITETCHIIUN:

YK-1 CiocoOHOCTb OCYIIECTBIATh KPUTUYECKUA aHATN3 TPOOJIEMHBIX CUTYaIlud Ha
OCHOBE CHCTEMHOT0 MOIX0/a, BRIPA0AThIBATh CTPATETUIO TEHCTBUN;
YK-2 CriocoOHOCT YOPABIATH MPOSKTOM Ha BCEX JTAlaX €ro )KM3HEHHOTO UK,
HK-2 CriocoOHOCTh OCYIIECTBIIATD yIIPaBJICHUE pa3sBUTUEM
nH(H)OKOMMYHUKAIIMOHHON CUCTEMbI
OpraHM3aINN;
IIK-3 CriocoOHOCTh OCYIIECTBAAThL PYKOBOACTBO IpoekTamu B obsactu UT manoro
U_CPEJIHEro YPOBHS CJIOKHOCTU B YCJIOBHUSX HEONPEACICHHOCTEH, MOPOKIAEMbIX
3apocaMu Ha U3MEHEHHUs, ¢ MPUMEHEHHEM (OpMaTbHBIX HHCTPYMEHTOB YIIPABJICHUS

pUCKaMu U npobiemMamu
IIPOCKTA;
IIK-5 CrnocoOHOCTb OCYIIECTBISATh Pa3pabOTKy W HHTErPAIMI0 CHUCTEMHOIO
IPOrpaMMHOTO obecrieueHus CPEICTB BBIYUCIUTEIBHON
TEXHUKHU.

2 MECTO JUCIUILIMHBI B OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMME

JlucuuiyivHa ~ OTHOCUTCST K = 4acTd,  (OopMUpyeMON  y4YacTHUKAMHU
oOpa3zoBaTenbHbIX OTHOILIEHUM, bioka 1 nuctuminye (Moaysei) yueOHOro miaHa.

bazupyercs Ha 3HaHUSAX U YMEHUIX, KOTOPbIE CTYACHT MPUOOPEIT TPU OCBOCHUHU
MPEIIIECTBYIOMMNX AUCUUIUINH «KoMOblOTepHAs 3IEKTpoHHKaY; «KoMmbloTepHasd
Jorukay; «KoMIbrOTepHas CXEMOTEXHUKA», « MUKPOIPOLIECCOPBLY.

3HaHUS M YMEHHUsS, NMPUOOpPETEHHBbIE MPU OCBOCHUM JaHHOW AUCIUIUIMHBI,
peanu3yroTCs CTYJIEHTOM MPHU U3YYEHUU TaHHOW NUCIUILIMHBI, @ TAKXKE BBIITOJTHEHUN
HAY4YHO-MCCIIEIOBATEIBCKON padOThl U MPOXOXKIECHUU TOCYNapCTBEHHONW HTOTOBOM
aTTecTaluu.




3 CTPYKTYPA U COAEP KAHUE TUCIHUIIJIMHBI

3.1 Pacnpenenenune yueOHbIX YACOB 0 TeMaM AMCHUILIMHbI M BUAAM 3aHSATHH

HaumenoBanue tem KomnuecTBo yacos
(conepxaTeabHbIX MOJTYJIEH) (ouHast popma)
B ToM uncrue
Bceero | Jlexkuuu | JIab6op. | TIpakr. CP
(CemuH.)

Tema 1. Knaccughuxayus 4 ) 0 0 5
B8CMPOEHHbBIX CUCTEM
Tema 2. Apxumexmypa u KnIoUesbLe 16 4 4 0 ]
MOOYIU UHmMepHema eeujeli.
Tema 3. [lamuuku, okoneunvie 2 5 6 0 1
MOYKU U CUCEMbl NUMAHUA.
Tema 4. loT-npomoxkonsl nepedauiu 26 6 7 0 13
OQHHBIX.
KonTtakTHas pabora 4
(JTorIoTHUTEIbHAS )
Kypcogas pabota (mpoekr) 0 0 0 0 0
Hroro no Bugam 3aHATUH 72 17 17 0/0 34
Kontpons 36

HUTOIO: 108

(I)Ole/IPOBaHI/Ie KOMl'[eTeHIII/Iﬁ B PE3VJabTAaTC 0OCBOCHHUA TEM NUCHUIIJINHBI

Kommerenmuu TeMbl AUCHUIUIMHBI, HalleJIEHHbIE Ha (POpMHUpPOBAHUE
KOMIIETCHIIUHU
YK-1 Tewmsl 3, 4
YK-2 Tema 4
I1K-2 Tewmer 1, 3, 4
IIK-3 Tewmer 3, 4
IIK-5 Tema 4
3.2 Jlekuun

Tema 1. Knaccughuxayus ecmpoennvix cucmem.

ConepxaHue TeMbI 1:

Oco0eHHOCTH PUMEHEHUSI BCTPOEHHBIX CUCTEM B MH(PACTPYKType HUHTEPHETA
Bemen. Mcropus pas3BuTusa HHTEpHETa Bewled. llepcreKTuBBl pa3BUTHS WHTEpPHETA
BEILIEH.

Jluteparypa k Teme 1: [1, 2, 3]

Tema 2. Apxumexmypa u Kirouegvie MOOYIU UHMEPHemMAa sewyell.

ConepkaHue TEMBI 2:




OxocucteMa wuHTepHeTa Bemled. Jlatumku u nuranue. Ilepemadya maHHBIX.
NutepHeT-mMapuipyTu3anuss M MPOTOKOJIbl. TyMaHHbIE W TpPAaHUYHBIC BBIYMCIICHUS,
aHAJIMTUKA U MAIIMHHOE 00y4yeHue. YTpo3a u 0€30MaCHOCTh B MHTEPHETE BEIlEH.

Jluteparypa k Teme 2: [1,2,3,4,5

Tewma 3. Jlamuuku, okoHeuHble MOYKU U cCUCmeMbl NUMAHU.

ConepxxaHue Temsl 3.

CeHcopnble ycTpoiicTBa. TepMomnapsl 1 TeMrepaTypHble AaTYuKU. DPexT
Xomna v natuuku Toka. dotosnekrpudeckue naruuku. Jatuvku PIR. LiDAR u
akTuBHbIE JaT4uky. Jatunku MEMS. UHTemekTyanbHble OKOHEUHbIE TOUKH [0T.
CnusHue TaTYMKOB. Y CTpoMCTBA BBOJIAa. VICTOUHUKY SHEPTUU U YIIPABIECHUE TUTAHUEM.
XpaHWIUILE SHEPTUH.

Jluteparypa k Teme 3: [3, 4, 5]

Tema 4. loT-npomoxonst nepedauu OaHHbIX.

Conepxxanve TeMbl 4:

[oT-nporokonsl. [eranmu apxurektypsl MQTT. Crpykrypa nakera MQTT.
®opmartsl coenunenniit MQTT. Apxurektypa u Tonosioruss MQTT-SN. OrpannueHHbiit
npukiaaaond nporokon. Jeranmm apxutektypel CoAP. ®opmatsl coobmienuii CoAP.
CBoaka u cpaBHEHHE NPOTOKOJOB. Mozenb o00Ja4HBIX CepBHCOB. OrpaHUYCHUS
obnaunbix apxutekryp mis loT. Tymanuwsie BbluucieHusi. CpaBHEHUE TyMaHHBIX,
TPAaHUYHBIX U 00JIAYHBIX BHIYUCICHUN

Jluteparypa k Teme 4: [3, 5]

3.3 IIpakTyeckue (CEeMUHAPCKHE) 3aAHATHS
B y4ueOHOM miaHe He 3arIaHUPOBAHO.

3.4 J1abopaTopHbIe 3aHATHS

No Tema 3ansTUS O6bewm, yac.| Jlutepar
/11 OYH. ypa

Cpedcmea pazpabomku RPUNOHCeHUl U CMPYKmMypa ) (6, 7]
npunodcenutt loT 0, 1

2 | Paspabomxa snemenmos unmepetica npunodiceruti loT 8 [6, 7]

Pa3pa60ml<a JdJleMEeRmoe6 suzyaiusayuu OAaHHBIX 6

3 npunodxcenuu loT / 6, 7]
NUTOI'O: 17
3.5 CamocTosiTesqibHasi padoTa CTYJAeHTA

No Buapbl camocTosaTenbHOM pabOThl CTYICHTA O0bewm, yac.
1/ OYH.

1 M3ydeHue JIEKIIMOHHOTO MaTepuaia 21

2 [ToaroToBKa K NpakTUYECKUM 3aHSITUAM 0

3 [ToaroroBka K 1a0OpPaTOPHBIM 3aHSATUSIM 17

4 BeimosHeHne KypcoBoi paboThI 0

5 BrinosHeHHe KypCcoOBOro MpoeKTa 0

NTOI'O: 34




3.6 Kypcogoii nmpoekT (padora), HHAMBUIAYAJIbHOE 3aaHUE
B yueGHOM M1aHE HE MPETyCMOTPEHO.

4 ®OH/JI OHEHOYHbBIX CPEJACTB

4.1 Kpurepyu ¥ WKaJbl AJ HHTCTPUPOBAHHON OLCHKH YPOBHSA
c(hopMHUPOBAHHOCTH KOMIIETCHLMH

Cocmasnsaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

- HYJICBOU ypOBEHB: HEBEPHBIE, HE APTYMEHTUPOBAHHBIC, C MHOKECTBOM I'PYOBIX OITNOOK
OTBEThI Ha BOMPOCHI / OTBETHI HA JIBa BOIPOCA W3 TPEX MOJHOCTHIO OTCYTCTBYIOT.
YpoBeHb 3HaHMI HI)KE MUHUMAJIBHBIX TPEOOBAHUI;

MUHHUMAaJIbHBIN YPOBEHb: JJAHbI HE TOJIHbIE, HE TOYHBIE U ApTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHI. YPOBEHb 3HAHWN HUKE MUHUMAJILHBIX TpeOoBaHuil. [lomyiieHo MHOTO
IpyOBIX OIHUOOK;

IIOPOTOBBIM YPOBEHb: JIaHbl HEJAOCTATOYHO IIOJHBIE, TOYHBIE U apIyMEHTUPOBAHHBIC
OTBETBl HAa BONPOCHL. [LIIOXO 3HAET TEPMUHBI, ONPENECIECHUS U IOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILICHHUS, MPUHIUIIBL. J[0MyI1IeHO MHOTO HETPyObIX OLINOOK;

CpeaHUl ypOBEHb: J[aHbI JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BONPOCHL. B 1emoM 3HaeT TEpPMUHBI, ONPEACIICHUS W TOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIMUIBL. JONMyIIeHO HECKOJbKO HErpyObIx
OIINOOK;

MPOJABUHYTHIM YPOBEHB: JAHBI MOJHBIE, TOYHBIE U APTyMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPEACICHUS U IMOHATUSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIUIBL. J[OMyIIeHO HECKOIBKO HETPYOBIX OIIHMOOK;

- BBICOKHM YPOBEHb: 1aHbI MIOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHL.

3HaeT TEpPMHUHBI, ONPEACICHUS U TMOHITUSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLIEHHS], TPUHLMIBL. JIOMYIIEHO HECKOJIBKO HETOUHOCTEN.

Cocmasnarowas komnemeHyuu — ymeHus

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBHME NOHUMAHUSA CyTH METOJWKH PELICHHS 3a/1a4yH,
JOITYIIEHO MHOYKECTBO rpyOeHmx omuOoK / 3aaHus HE BBIIIOJIHEHBI BOOOIIIE;
MUHUMAJIBHBII YpPOBEHb: CJIa00€ TOHMMAHHWE CYTH METOJUKUA pELIEHUs 3aJauH,
JomnymieHbl rpyobie ommOku. Pemenuss He obocHoBaHbl. He ymeeT ucnonb3oBaTh
HOPMaTHUBHO-TEXHUUYECKYIO JINTEpATypy. He opueHTHpyercs B cienuanbHON HAyYHOU
JUTEepaType, HOPMATUBHO-PABOBBIX aKTaX;

IIOPOTOBBIM YPOBEHb: JOCTaTOYHOE IIOHMMAHUE CYTHM METOJUKU PELICHHs 3a7a4H,
JONylIeHbl OomMOKu. Pemenuss He Bcerga OOOCHOBaHbI. YMEET HCIHOJIb30BATh
HOPMAaTUBHO-TEXHUYECKYI0 JuTepaTypy. Cinabo OpuEeHTHpyeTcss B CHElHaIbHOU
Hay4YHOH JIMTEpAType, HOPMATUBHO-IIPABOBBIX aKTaX;

CpPEIHUII YPOBEHb: B LIEJIOM IOHUMAET CYTh METOAMKHM PEIICHUS 337a4ud, JOIYILEHBI
omOku. Pemenuss He Bcerna OOOCHOBaHBL. YMEET UCIOJB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIIBHYIO HAyUHYIO JIMTEPaTypy, HOPMaTUBHO-IIPABOBBIE AKTHI;

IIPOJBUHYTHIN YPOBEHb: B LIEJIOM [IOHUMAET CYTh METOAUKH PELLEHUS 3aauu, JOMYILIEHbI
HETOUHOCTH. CrocoOeH 00OCHOBaTh pELICHUs. YMEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEUUAIIbHYIO HAyUHYIO JIUTEPaTypy, HOPMaTUBHO-IIPABOBBIE AKTHI;



- BBICOKHUH ypoBeHb: [loHuMaeT cyTh MeToAMKH peieHus 3aaauu. CriocobeH 060CHOBATh
peleHus. YMEET UCIOJIb30BATh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAJIBHYIO HAYUYHYIO
JUTEPATypy, IEPE0BOI 3apyOeKHBII OMBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocmasnsowas KomnemeHyuy — 61a0eHue HagblKamu

HYJIEBOI YPOBEHbB: HE MPOJAEMOHCTPUPOBA HABBIKM BBHITIOJHEHUS IPO(HECCHOHATLHBIX
3amad. VICTIBITBIBaET CYNIECTBEHHBIC TPYIHOCTH TPHU BBHITIOJHEHUH OTACIbHBIX
3aJIaHUH;

- MUHUMAaJbHBIA ypOBEHb: HE MPOJEMOHCTPHUPOBAT HABBIKH  BBIOJHEHUS
npoeCCHOHANBHBIX 3a1ad. VICIBITHIBAaCT  CYIIECTBEHHBICE TPYIHOCTH TIpU
BBITIOJIHEHUH OTJICJIbHBIX 33aHUM;

- TIOPOTOBBI YpOBEHb: BIAJEET ONBITOM TOTOBHOCTH K MpoecCHOHATBHON
NESITeIbHOCTH U TNPO(ecCHOHANBHOMY CaMOCOBEPIIEHCTBOBAHUIO Ha IOPOTOBOM
ypoBHe. TpyoBble AEMCTBHSI BBIIIOJIHSAET MEAJIEHHO U HEKAYECTBEHHO;

CpEIHHUIl YpOBEHb: BJAJEET CPEAHUM OIBITOM TOTOBHOCTU K MpPO(ecCHOHATBHOM
JESTeIbHOCTY M MpOo(ecCHOHATbHOMY CaMOCOBEPLICHCTBOBAHMIO. TpynoBbIe
JICMCTBHS BBITIOJIHAET HA CPEAHEM YPOBHE IO OBICTPOTE U KAYECTBY;

NPOABUHYTHIM YPOBEHB: BIAJEET OMBITOM U JOCTATOYHO BBIPAKEHHOW JTUYHOCTHOU
TOTOBHOCTH K TPO(ECCHOHATBHOW JEATEIBHOCTH U  MpodeccHOHAIbHOMY
CaMOCOBEPILIEHCTBOBAHHIO. BBICTPO M Ka4eCTBEHHO BBHIMOIHSIET TPYAOBbBIE ICHCTBUS;

BBICOKHMI YPOBEHbB: BIAJCET OIMBITOM M BHIPAKCHHOCTHIO JIMYHOCTHOW TOTOBHOCTH K
npo¢eCcCUOHATBHON JESITeTbHOCTH u npo¢heCcCUOHATEHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO M Ka4eCTBEHHO BBHIMOIHSIET TPYIOBBIC ICHCTBUS.

Obo6wenHas oyeHka cqhopmMupo8aHHOCmuy KoOMnemeHyul

- HyJIEBOM YpOBEHB: KOMIIETEHIIUU HE CHOPMUPOBAHBDIL;

- MUHUMAJIbHBIN YPOBEHB: 3HAUUTEILHOE KOJIMUECTBO KOMIIETEHIINN HEe C(hOPMUPOBAHO;

- TIOpOTOBBIA YpPOBEHb: BCE KOMIETEHIMU CGHOPMHPOBAHBI, HO OOJBIIMHCTBO Ha
IIOPOTOBOM ypPOBHE;

- CpeIHUH YPOBEHb: BCE KOMIIETEHIINH C(POPMHUPOBAHBI HA CPETHEM YPOBHE;

- MPOABUHYTHIA YPOBEHB: BCE KOMITETEHIINA CPOPMHUPOBAHBI HA CPEAHEM WM BHICOKOM
YPOBHE;

- BBICOKHI YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy
Hcropust pa3BUTUS HHTEPHETA BELIECH.
IIepcniekTHBBI pa3BUTHUS UHTEPHETA BEILEH.
Mosenb 06J1a4HBIX CEPBUCOB.
Orpanuuenus o6gauHbIx apxutektyp s [oT.
TymaHHBIE BBIYMCIICHHUS.
CpaBHEeHHE TyMaHHbBIX, [PAHUYHBIX U 00JAYHBIX BHIYUCICHUI.
DKocHucTeMa UHTEPHETA BEIICH.
JIaT4MKY ¥ TUTaHUE UHTEPHETA BEILEH.
. Ilepenada 1aHHBIX B MHTEPHETE BELICH.
10 NHTepHeT-MapmpyTU3anus v MpOTOKOJIBI.
11.TymaHHBIE U TPAaHUYHBIEC BBIYNCIICHHUS.
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12. AHanmMTHKa ¥ MaIlIMHHOE OOyYeHHE.

13.¥Yrpo3a u 6e301acHOCTh B UHTEPHETE BEIICH.
14.CencopHble yCTpoOiiCTBa.

15. TepMomnapsl 1 TEMIIEPATYPHBIE TATYUKH.

16.9¢dext Xonna u JaTYNKH TOKA.
17.D0TORNEKTPUUECKUE JATUUKHU.

18./latunku PIR.

19.LiDAR u akTUBHEIE JATYUKH.

20.Jatuynuku MEMS.

21.NHTennexTyaibHble OKOHEUHbIe TOUKH [0T.
22.CnusiHie JaTYUKOB B UHTEPHETE BEILICH.
23.¥YcrpoiicTBa BBOJA.

24.VICTOYHUKH SHEPTUU U YIIPABICHUE MUTAHUEM.
25.XpaHuIuule YHEPTUH.

26.10T-1IpOTOKOJIBL.

27.leranu apxutektypsl MQTT.

28.Ctpykrypa nakera MQTT.

29.@opmartsl coequuenniit MQTT.

30.Apxurextypa u Tononorust MQTT-SN.
31.0OrpaHnyYeHHBIN PUKIATHON MPOTOKOJ B UHTEPHETE BELICH.
32.Jleranu apxutektypbl CoAP. ®opmatsl coobennit CoAP.
33.CBoaka v CpaBHEHHE MPOTOKOJIOB B UHTEPHETE BELICH.

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

TOVYBIIO «JOHELIKNI HALIMOHAJIbHBIM TEXHUYECKUI YHUBEPCUTET»
[IporpamMmmMa moAroTOBKM: MarucTpaTypa
Hamnpasnenue: 09.04.01 MadopmaTrka v BEIYUCIUTENbHAS TEXHUKA
Maructepckas nporpamma: [IporpamMmmuoe obecrieueHre CpeACTB BEIYUCIUTEILHON TEXHUKH

Cemectp: 1
VYyeOnas aucuunianHa: TexHOIoruu npoekTupoBanus HGpacTpykTypsl Internet of things

BUJIET Ne §

1. Knaccudukanus smementoB UB.

2. I/IHTeT‘paHI/IH 00BeKTa YIIpaBJICHUS M I10JIb30BATCIIA.

3. OnpeaenuTh MUHIMAJIBHYIO JUIMTEIIFHOCT ceaHca 0OMeHa OCCITPOBOAHBIX TATYNKOB JBIIKHUS,

MOJKJIFOYCHHBIX K OCHOBHOMY YCTpocTBY. OOHOBJICHUE 3HAYCHUH JATYMKA IIPOUCXOJIMT C YacTo-

tor 10 I'i. KonmuectBo gatunkoB — 310. Tun nepenadn: ToUka — TOYKA.

YTBepKIeHO Ha 3aceaHuu Kadeapbl KOMIBIOTEPHON MHKEHEPHH,
nporokoa Ne ot . .2023r.
3aB. kadenpoit Anonpuenko A.Sl.  Dk3ameHarop Maubuea P.B.

KPUTEPUU
OLIeHMBAHMS IK3aMEeHAIlHOHHOH padoThI
no aucuuiuinHe « TexHonaoruu npoekTupoBanus HHPpacTpykTypsl Internet of things»
st o0yvaromuxcs o Hanpasiennto 09.04.01 MuadopmaTika 1 BEIYUCIUTENbHAS TEXHUKA
(Marucrepckas nmporpamma - [Iporpammuaoe obecriedeHue cpeicTB BBIYMCIUTEIbHON TEXHUKH)



B kaxgoMm Ounere CONEpKUTCS JBa TeopeTHUecKux Bompoca (3amanuss Nel wu Ne2
COOTBETCTBEHHO) W OJHA 3adada (3amanue Ne3). 3amaHusiM TPUCBAUBAIOTCS CIICAYIONIHNE BECOBBIC
k03 unumentsr: 0,3; 0,3 u 0,4. Cymma BecoBbIX KO3 PHUIIMEHTOB paBHA eIMHUIIE.

OTBeT Ha Kax o€ 3aganne oneHusaercsa no 100-0anpHOM mIKae.

[Ipy olLleHWBaHWU TEOpPETUYECKOro 3amaHus oreHka «100» cTaBUTCS B cioydae MOJHOTO
CUCTEMHOT'O PAaCKPBITHS BOIpoca 0e3 KaKux-JIMO00 HeTOYHOCTeH. Baylibl CHUMArOTCS, €CIM B OTBETE
YIOYLIEHbl KaKue-TnO00 BTOpOCTEneHHbIe MOMEHTH (10 10 GamnoB), MOMYIIEHBI HECYIIECTBEHHBIC
HeTouHOCTH (110 10 6aIoR), JOMYIIEHBI CYIECTBEHHBIC HETOYHOCTH ITPH IIPABHIILHOM OTBETE B IIEJIOM
(mo 25 GannoB), MpU HEAOCTATOYHOM IPEACTABICHUN MaTepuanoB (Oalibl CHUMAIOTCA KaK MPOLIEHT
HEJIOCTAIOIET0 MaTepHalia C y9eTOM er0 3HAYMMOCTH).

[Tpu ouennBanuu 3anaun onenka «100» cTaBUTCs B ciaydyae MPeICTaBICHUS MOJTHOTO PEIICHUS
C IPaBWJIBHBIM XOJIOM ¥ TOYHBIM OTBETOM, IIPH BEPHOM YKa3aHHUH SINHUI] U3MEPEHUS BCeX (PH3UIECKIX
BEJIMYMH U BBIMIOJTHEHHOM TIOJTHOM aHAIHM3€ pe3yibTaToB (eciu Tpedyercs). bamnel cHuMaroTcs, eciu B
pelIeHUH eCTh HECYIIECTBEHHbIE HETOYHOCTH, HE MOBIUSBIINE HA pe3yabTaT (10 15 6annoB), HEBEPHO
yKa3aHbl WK HE YKa3aHbl €IMHULIBI U3MEpeHUs (PU3MUECKUX BeNIUYUH (M0 15 OansioB), AOMYIIEHBI
OT/IENIbHBIE HETOYHOCTH B XOJE PEUICHUs, HE MCKA3MBIIHE XOJ peuieHus B 1eiaoMm (1o 25 6amios),
HETOYHOCTb YUCIICHHBIX Pe3yNbTaToB (110 15 6annoB), ommOKy B aHaIu3e pe3yapTaToB (10 20 6amioB).

HroroBas omeHka 3a SK3aMEH PacCUMTHIBACTCS KaK CyMMa MPOM3BEACHHUN OIEHOK 3a KaXJ0e
3a/laHue Ha UX BECOBOW KOA(PDUIIUECHT.

VYTBepxk/ieHo Ha 3aceJaHuU Kadeapbl KOMIbIOTEpHAast UHXXEHEPHUs,
POTOKOJ Ne or . 2023 r.
3aBenyrouuii kadeapoii AHonpueHko A. 4.

4.3 Kputepuu ouleHMBAHUA

OrneHrBaHNEe YPOBHS OCBOCHHUS CTYJEHTOM Y4eOHOTO Marepuaia JUCIMILIAHBI
«CpenctBa U METOJIbl MPOEKTUPOBAHUSI BCTPOCHHBIX CUCTEM» IMPOU3BOAUTCS B XOJE
TEKYLIEro KOHTPOJISL U IPOMEKYTOUHOM aTTeCTalMK (CEMECTPOBOTO KOHTPOJIS).

Tekyuuii KOHTPOJIb 3HAHUI CTyIEHTAa OYHOU (hOPMBI 00YUEHHUS OCYIIECTBISIETCS
1o pe3yJibTaTaM JIa0OpaTOPHBIX PaldOT; CTyAEHTa 3a04HON (HOPMBI OOyUEHHS — TI0
pe3yibTaTaM BbINOJHEHUS KOHTPOJIbHON paOOTHI.

Brinonnenne naboparopHbIX pabOT € 3alIMTOM  OT4Y€Ta, BBINOJHEHUE
WHJVMBUAYAJILHOTO 3aJaHusi (KOHTPOJBHOM paloThl), MNPEAyCMOTPEHHBIX padoueit
IpPOrpaMMoON AUCIUIUIMHBI, SBISIETCS HEOOXOAMMBIM YCIIOBUEM JOIYCKa CTYJIEHTa K
AK3aMEHYy.

[Tonyuyennas sk3ameHanMoHHasi orieHka o 100-OamibHON IIKalle ompenemnser
OIICHKY 110 ToCcyapcTBeHHOM mikaie u mkaie ECTS:

Cymma 6aiioB Ouenka Ouenka
1o 100-6aIbHOM MIKaIe no mkaine ECTS 110 TOCYJIAPCTBEHHOM IIKAJIE
90-100 A OtnuyHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 B JOBJIETBOPUTEIBLHO
35-59 FX HeynoBneTBopuTenbHO
0-34 F

* — ¢ 00s13aTENBHBIM NOBTOPHBIM H3YUYCHUCM JUCHUIIIINHBI.



4.5 IlpuMep TeKyuiero onpoca Ha J1abopaTopHbIX padoTax
Ha mpumepe moaroroBku k tadboparopHoii padore Ne 3 Ha temy «Cpencrpa
pa3pabOTKU MPUIOKEHUN U CTPYKTypa npuioxeHuit [oT».
1. IoT-nmpoTokomsl.
Heranu apxurexktypsl MQTT.
Crpykrypa makera MQTT.
®opwmartsl coequaennii MQTT.
Apxutektypa u tononoruss MQTT-SN.
OrpaHu4eHHbIN TPUKIIATHON ITPOTOKOJI B UHTEPHETE BEILIEH.
Hetanu apxutexktypbl CoAP.
®dopmatsl coobmenuit CoAP.
CBoJiKa ¥ CpaBHEHHME IPOTOKOJIOB B HHTEPHETE BELIECH.

A S A I o

4. 5 KypcoBoe npoeKTUpOBaHHe
He npenycmorpeHo.

S PEKOMEHAYEMAS JIUTEPATYPA

I OcHoBHast JuTeparypa

1. PocmsixoB, A. B. Uurtepuer Beweil : yueOHoe mocodbue / A. B. Pocnsikos,
C. B. Bansimimn, A. 1O. I'peGemkoB. — Camapa : IIOBODKCKMH TroCyIapCTBEHHBIN
YHUBEPCUTET TeleKOMMYHHUKauid u uHopmatuku, 2015. — 135 c¢. — Teker :
anexktpoHHbIl // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/71837.html.
— Pexxum ioctymna: njst aBTOpU3Up. MoJIb30BaTeei

2. JIn I1. Apxutekrypa uatepHeta Berieit / I1. Jlu. — Mocksa : JIMK Ilpecc, 2020.
— 454 ¢.— ISBN 978-5-97060-784-8. — TekcT : anextpoHHsiii / IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/124712.html (mara obOpamenus: 06.12.2022). —
PexxuMm noctyma: st aBTOpU3Up. MOJIb30BATENECH

3. Maxkapos C. JI. Arduino Uno u Raspberry Pi 3: OT cxeMOTEeXHUKH K UHTEPHETY
Bemieit / C. JI. MakapoB. — Mocksa : JIMK IIpecc, 2019. — 204 c. — ISBN 978-5-
97060-730-5. — Tekct : snektponubii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124533.html (mata o6pamenusi: 07.12.2022). — Pexum
JOCTYyIA: JUIsl aBTOPU3HP. MOJIb30BATENEH

II TomosiHUTEILHASA JMTEpaTypa

4. 3amoraiinoBa [I.A. ApxuTekTypa npeanpusaTuii 1 UHPOPMALMOHHBIX CUCTEM :
yuebHoe nocooue / 3amoraitnioa [[.A., Ilonoa E.B.. — Mockga : Ait [lu Ap Menua,
2022. — 165 c. — ISBN 978-5-4497-1669-9. — Texcr : anektponnsiii // [IPR SMART :
[caiitT]. — URL: https://www.iprbookshop.ru/122462.html (mata oOpamieHus:
07.12.2022). — Pexum pgoctyma: s aBTOpU3Up. modb3oBarened. - DOLI:
https://doi.org/10.23682/122462

5. HybkoB U.C. Pemenne nmpakTrdeckux 3aja4 Ha 0a3e TEXHOJOTUU MHTEPHETA
Benieil : yueOHoe mocobue / JlyoxoB M.C., Cramesckuii [1.C., SxoBuna U.H.. —
HoBocubupck : HoBocuOupckuii rocy1JapcTBEHHbIN TEXHUYECKUI yHUBepcuTeT, 2017.
— 80 ¢c. — ISBN 978-5-7782-3161-0. — Tekcrt : anexTponHsiii / [PR SMART : [caliT].



— URL: https://www.iprbookshop.ru/91510.html (mata oGpamenus: 06.12.2022). —
PexuMm nocryma: 1uist aBTOpU3Up. MOJIb30BATENECH

6 YYEBHO-METOJINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Y4eOHO-MeTOAMYECKHE U31aHus, paspadoTanHble B JJoHHTY:

6. Meroguueckue yKa3zaHUs K BBIIOJIHEHUIO JA0OpAaTOPHBIX paldoOT 110
qucuuIuinHe "TeXHOJoruM npoeKTUpoBaHUus UHPpacTpykTypbl Internet of things"
[D5eKTpOHHBIN pecypc] : Uisl CTYJEHTOB YPOBHS MPOPECCHOHATIBHOIO 00pa30BaHUs
"maructp" HamnpaiieHus noAaroroBku 09.04.01 "MudopmaTuka M BBIYUCIUTEIbHAS
texuuka" / TOYBIIO "JOHHTY", Kad. komn. umxenepuu ; [coct.: FO.E. 3unuenko,
C.B. Kpupomees]. - 585 K6. - Jloneuk : TOYBIIO "JIOHHTY", 2020. - 1 daiin. -
Cucrem. TpeOOBaHMUS: Acrobat Reader. — URL:
http://ed.donntu.ru/books/21/m5902.pdf

7. Meroandeckue yka3aHUSI K BBITIOJIHEHHIO CaMOCTOSITEIbHOW pabOTHI 10
mucrutuinHe "TexHomorun mpoekTupoBanus WHPpacTpykTyphl Internet of things"
[DnEeKTPOHHBIN pecypc] : ISl CTyACHTOB YPOBHS MPOQPECCHOHATBHOTO 00pa30BaHUs
"maructp" Hampasienus noarotoBku 09.04.01 "MudopmaTuka ¥ BBIUKCIUTEIbHAS
texnuka" / TOYBIIO "JOHHTY", Kad. komn. unxenepuu ; [coct.: FO.E. 3unuenko,
C.B. Kpusomees]. - 323 K6. - Jloneux : TOYBIIO "JOHHTY", 2020. - 1 daiin. -
Cucrem. TpeOOBaHUS: Acrobat Reader. — URL.:
http://ed.donntu.ru/books/21/m5903.pdf

JIEKTPOHHO-UH(OPMAIIMOHHBIE PeCcypPChI
ObC JOHHTY - http://donntu.ru/library

7 MATEPHAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCHUIIVINHBI

7.1 JIeKuMOHHbIE 3aHATUSA

JlexunonHnas ayauropus 4.35, ydyeOHbIl Kopnyc 4, 1Uisl IPOBEACHUS 3aHATUI
JIEKIMOHHOTO THUNA, TPYNNOBBIX M WHAMBUAYAJIBHBIX KOHCYJIbTallMH, TEKYIIErO
KOHTPOJSL M MPOMEXKYTOYHOW aTTecTauuu (MyJIbTUMEOUHHOE 000pyI0BaHUE:
kommnbiotep, UBUNTU (6ecrinathas Bepcust 18.04), OpenOffice (6ecruiatHast Bepcust
4.1.6), poekTop, ’kpaH misa PC-mpoekTopa; crenraiu3upoBaHHas MeOelb: J0CKa
ayJIUTOpHAsI, TAPTHI).

7.2 JIabopaTopHbie padoThI

- yueOHas ayautopusi Ne4.016 yueOHbIii kopryc 4 A IPOBEACHUS 3aHSATUI
CEMUHApPCKOTO THIMA U BBINOJIHEHUS Ja0OpaTOPHBIX pPabOT, TPYNIOBBIX H
WHIUBUIYAbHBIX ~ KOHCYJbTallUi, TEKYIIEro KOHTPOJS H  MPOMEKYTOYHOU
arrectaruu. Mcnonp3yeTcst criennaau3upoBaHHas MeOelb: TOCKa Ay TUTOPHAS, CTOJIBI
ayTUTOPHBIC, CTYJIbSl YICHHYECKUE U KOMITBIOTEPHOE 000PYI0BAaHUE C YCTAHOBJICHHOM
OC Windows 7 Ultimate 64-bit SP1, AMD A4-6300, 3.7 GHz, 4,00I'b.

- [porpaMMHOE€ OOecCnedYeHHe: WHTETPUPOBAHHAS cpeda  pa3pabdOTKu
AndroidStudio, mnargopma Java 8 Update 271.


http://ed.donntu.ru/books/21/m5902.pdf
http://ed.donntu.ru/books/21/m5903.pdf
http://donntu.ru/library

- OyaHKu OTYETOB O TAOOPATOPHBIX pabOTaxX Ha AIEKTPOHHOM HOCUTETIE.

7.3. CamocrosiTesibHasi padora:

[Tomernenus 1151 CaMOCTOSITENIBHON pabOThl ¢ BOZMOKHOCTHIO MOKITIOUEHUS K
cetu "UnTepHer" m oOecmedyeHHeM [0CTyna B JJIEKTPOHHYIO HH(POPMAIMOHHO-
0o0pa3oBaTenbHyI0 Cpely OpraHW3alWMH: YUTAIbHBIC 3ajbl, Y4eOHBIC Kopiyca 2,3
(KommproTepHass TeXHHKA ¢ BO3MOXKHOCTBIO TOIKIIOUCHHS K cetu «MHTepHeT» U
obecriedyeHueM J0CTyIa B AJIEKTPOHHYI0 MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CpEly
(BUOC IOHHTY) u sanexktponno-ouonunoreunyto cucremy (3bC IPRbooks), a Takxke
BO3MOYXHOCTHIO MHIMBHIyaIbHOTO HEOTPAHUYCHHOTO JTOCTyMa oOy4Jarormuxcs B ObC
u DNOC nocpencrBom Wi-Fi ¢ mepcoHanbHbIX MOOWIBHBIX YeTpoicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas nunenszust MPL 2.0/ Grub loader for
ALT Linux - munensus GNU LGPL v3/ Mozilla Firefox - muniensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuniensust GNU GPL.



