[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Makcumos Anekceli bopucosuy

[lomKHOCT: NUPEKTOp AenapTaMeHTa no 00pa3oBaTesbHOI NOAUTHKE " "
[laTa noanucanwa: 18.06.2024 17MKIW/IC EPCTBO HAYKU U BbJCHIEI'O OBPA30BAHUA POCCUNUCKOU OEJEPALIN

YHuKasbHbil nporpaMMERERABRHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICILIETO OBPA3OBAHHS
8db180d1a5f02ac9e60521a56727427 g NFOICKOBCKHUMN MOJIMTEXHUYECKUIM YHUBEPCUTET»

(MOCKOBCKHUH MOJIUTEX)

CDaKYJ'IBTeT MallIMHOCTPOCHUS

YTBEPXJIAIO

)
Y / /E.B. Cadonos/

«15» despans 2024 r.

PABOYAS ITPOI'PAMMA IUCIUAIIVINHBI

TexHo/I0ruu U NPOTOKOJIbI HHTEPHETA Bellei

Harmpasnenue noaroroBku
11.03.01 Paguorexnuka

[Ipodunb
NHTesIeKTyaJIbHASI PATHOIJIEKTPOHUKA M MPOMBIIIJIEHHBIH HHTEPHET Bellel
Ksamuduxanus

bakanasp

®opMbl 00yUeHHUS
oYHAasl

Mocksa, 2024 r.



PazpaboTunk(u):

HoteHT kadenpsl K ABTOMaTHKA B YIIPaBICHUEY, é
K.T.H., JOIICHT /B.B. KpyTckux/

CorJiacoBano:

3aBenyrouuii kageapoit «ABToMaTuka v yIpaBlIeHUEY, ﬂ ﬂ

I.T.H., Iipodeccop /A.A. Panuonos/

PykoBozauTens 00pa3oBaTesIbHOM IPOrpaMMbl
ﬂ /A.A. PanuoHos/

I.T.H., mpodeccop



w N -

Conepxanue

Henu, 3a1a4n 1 TIIaHUPYEMBbIE PE3YIbTAaThl 00YyUCHHS MO JUCLUTUINHE 4

MecTo TUCIMILIHHEI B CTPYKTYpe 00pa30BaTeIbHOM MTPOTpaMMBbI 5

CtpyKTypa U colepkaHue AUCIUILITNHBI 5)
3.1 Bunbl yaeOHON PAOOTHI H TPYHOCMEOCTD .....veuvverteesressresseassesseesseesseasnesseessesssesseessesssesseensens 5
3.2 TematudecKuil TUIaH U3YUCHUS TUCTIHTITHHDBI ....vvveeivvieessteesssseesssresssssesssssesssssesssnessseessnes 6
3.3 COMEPIKAHUE JUICTIUTIIIITHBI «...vvveistviesssesesstnsesstesesssesssssesssssesssssesssssesssssesssssessnssessnssesssseesnsens 7
3.4 TemaTuka CeMUHAPCKUX/TIPAKTUYECKUX U JTAOOPATOPHBIX 3AHATHH ....vvovviinviiiiiiiiiriiiienins 8
3.5 TemaTuka KypcOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ..cvviivieiiiiiiiiieiiiiesiiesiisne s 8

Y4eOHo-mMeToanueckoe u nHHOpPMAMOHHOE 00ecrieueHHe 8
4.1 HopmaTuBHbIE JOKYMEHTBI U 'OCTBI .....vviiiiiiiiiiiiccc e 8
4.2 OCHOBHAS JTHTEPATYPA «v..vverveenreseenseansesseesseassesssesseassesssesssessesssesseessesssesseesseassesseessessseseessens 8
4.3 JIOTIOTHUTEIBHAS JIITCPATYPA +..vveuveenresresueessenseesseassesssesseessesssesseensesssesseesseassesseessessesseensens 9
4.4  DNEKTPOHHBIC O0PAZOBATECIIBHBIC PECYPCBI. . veiesrreeisreressresessreesssseessssesssssesssssesssseesssseesssees 9
4.5 JIuneH3uoHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE OOCCTICUCHHE ............ ... 9
4.6 CoBpeMmeHHbIEe TpodeccHOHAIbHbIC 0a3bl JaHHBIX U UH(OPMAIIMOHHBIE CIIPABOYHbIE

[0 (o U 1 ST TP PP 9

MarepuanbHO-TEXHHUYECKOE 00eCTIeYeHHE 10

MeTtoauueckue pekoMeHAalun 10
6.1 MeToauueckue peKOMEHIANH TS TTPETIOIaBaTelIs TI0 OPTaHU3AIMHA OOYUCHHS ........... 10
6.2 Meroauuecknue yKa3aHus T O0YIAFOIIUXCS TI0 OCBOSHHUIO JUCIIHILTHHBI .......ccvvenneeene. 10

®DoH/T OIIEHOYHBIX CPEJICTB 11
7.1 Metoasl KOHTPOJIS U OIICHUBAHUS PE3YITBTATOB OOYUCHM ..vevvvveevreeaireesireesireesaeeesnnens 12
7.2 1llkana ¥ KPUTEPUU OLIEHUBAHUS PE3YITBTATOB OOYUCHUM ....vvvviieenriiresiieiesieesieesnesiee e 13

7.3 OTICHOUHBIC CPEIICTBA -..euuvranveesreansesasneasueeasseassesasseessesasseassesasseesssessseessesanseessessnseessessnseenns 16



1 Hexau, 3a7a4u ¥ IJIAHUPYeMble Pe3yJbTAThl 00y4eHHs 10 IUCHUILIHHE

Means AucUNIMHBI
M3Y4YeHHE COBPEMEHHBIX MPOTPAMMHBIX M allapaTHBIX HUHTEP(EcoB, HCIOIb3yEMBbIX B
PA3IMYHBIX PAAUOTCXHUICCKHUX yCTpOﬁCTBaX
3amaqyu QM CHUIINHbBI
— U3Yy4YCHHUE MOJCIINU BSaHMOHGﬁCTBHﬂ OTKPBITEIX CUCTEM;

— O3HAaKOMJIEHHE C MPOTOKOJAMM Pa3IM4YHBIX YPOBHEH 3TalOHHON MOJENU B3aHMMOJAEHCTBUS
OTKPBITBIX CUCTEM;

— U3y4YEeHHE POBOJHBIX HHTEPPEHCOB MUKPOKOHTPOIIIEPOB U MUKPOIIPOILIECCOPOB;

— U3y4yeHHue 0eCIpOBOIHBIX HHTEP(HEHCOB MUKPOKOHTPOIIEPOB U MUKPOIIPOLIECCOPOB;

— OCBOGHHME MPHUHLMIIOB U IIOCJIEI0BATEIIBHOCTH MCIOJIb30BAaHUS IPOIPAMMHBIX CPEACTB

aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHMS JUIsl MPOrPaMMHPOBAHUS M OTJIAJKU CHUCTEM C

MIPOBOJHBIMU WJIM OECIPOBOIHBIMU HUHTEpPEicamu.

OOyuenne mno mguctuminHe «TeXHOMOTMM W TPOTOKONBI HMHTEPHETA Bellei» HampaBlIeHO Ha
dbopMupoBaHHE Y OOYHAIOIINXCS CICTYIONTUX KOMIICTCHITHH:

Kox v HanmenoBanue NHankaTopbl 10CTHKEHUS HaumenoBanue nokasareJis
KOMIIETeHIIUH KOMIETEeHIIUH OIleHHUBAHUS
IIK-3. Cnocoben NIIK-3.1 Ananusupyet 3HaTh:
MPOEKTUPOBATH U TUTAHUPOBATH | CTATUCTHUYECKUE TapaMeTPhl e MOJIENIM B3aUMOJIEHCTBYS
CETH IPOBOTHOM U Tpaduka, CTaTUCTUKY OTKPBITBIX CHCTEM,
OecnpoBOIHOM Mepeaun OCHOBHBIX TOKa3aTenen COBPEMECHHBIC PCIICHHUS
JAHHBIX HHTEJUICKTYaIbHBIX 3G (HEeKTHBHOCTH HOCTPOCHHS CCTCBBIX

YCTPOWCTB, MPUMEHSIEMBIE TIPU
MIPaKTUUYECKOM peann3anuu
CETEBBIX YCTPOUCTB, U
TEH/ICHIINN UX Pa3BUTHUS;

paarocucTeM MHTEJUICKTYJIbHBIX
PaMOCUCTEM U CUCTEM
nepeaavu JaHHBIX;

HTIK-3.2 [Tpumensiet
OCHOBHBIE UHTEJUICKTyaJIbHbIC
QJIITOPUTMBI U METO/IBI

® croco0bl nepeaun
nHpOpPMAIUH B
panMoTEXHUYECKUX CHCTEMAX U

00pabOTKH CTATUCTUIECCKUX KOMILIEKCAX C OMOLLBIO
JaHHBIX, pa3padaThIBaeT CXEMbI Pa3TMYHBIX HHTEP(EHCOB;
OpraHu3aluu CUCTEMBI YMeThb:

IPOBOJHOM 1 6ECIIPOBOHOM ® pa3padarbIBaTh CUCTEMBbI
CBS3Y, JUCTaHIIMOHHOTO cOopa
HIIK-3.3 Ontumusupyer JaHHBIX.

HCIIOJIL30BAaHUEC PECYPCOB ® TIPUMCHSTH KOMIIBIOTCPHbIC
Pa3INYHBIX CUCTEM CHUCTCMBI U IAKCTBI
panuocBs3y, pa3padbaTeiBaeT HPUKIIAJHBIX TIPOrpaMM JUIs

IIPOEKTUPOBAHUS U
HCCIIEIOBAHUS CETEBBIX
U (POBBIX YCTPOHCTB.

Baangers:

® HaBBIKAMU IIPOrPaMMHUPOBAHUS
uHTEepdericoB

® HaBBIKAMHU IIPOCKTUPOBAHUS
CETEeBBIX CTPYKTYp cOopa
TAHHBIX

MEPOTPUSATHSI [0 UX
MOJIJIEP)KAHUIO HA TpeOyeMoM
YPOBHE.




OOII:
be3onacHoCTh MHTEpHETA BELIEH;
HNHudopMalnoHHbIE TEXHOJIOTHH;
KomnbroTepHbie 1 MPOMBIIIEHHBIE HHTEP(ENCH U CEeTH;
[TpoMmbIIIICHHBII HHTEPHET Bellei B aBTOMOOUIIECTPOCHUH;
IIpoMBIIITIEHHBIM HHTEPHET BELIEH B MAIIMHOCTPOCHHUH;
Cetu MESH mmpoxormonocHoi 6ecripoBOIHOM CBS3H.

2 MecTO IMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlucumiuinHa OTHOCHTCA K dYacTH, (OPMHUPYEMOH yYacTHHKaMH OOpa30BaTEIIbHBIX
oTHoIIeHUH, 6110Kka b1 «/{ucuuIInHbl (MOIYIIHN)».
JlucuuIuinHa HEIMOCPEICTBEHHO CBsI3aHA CO CIICIYIOIIMMH JTUCITUIUIMHAMA M IPAKTUKAMH

3 CTpyKTypa M cojep:KaHHe U CHUILTHHBI

OO0mast TpyA0EMKOCTh AUCIUTUTNHBI COCTABIISIET 3 3aueTHbIe enuHuIbI (108 gacos).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

3.1.1 Ounas ¢popma oOydeHus

Ne Bux yuebHoii padoTbr KoanuecTBo CemecTpbl
n/n 4acoB 6
1 AYyIMTOpHBbIE 3aHATHS 54 54
B ToMm uncie:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHATHUS 18 18
1.3 | JlabopaTopHbIe 3aHITHS - -
2 CamocTosiTeJIbHAasi paboTa 54 54
B ToMm unciie:
2.1 | PaGora ¢ KOHCIIEKTOM JIEKIMI 14 14
2.2 | IlogrotoBka K KOHTPOJBHBIM paboTam 12 12
2.3 | BeimonHenue pacyeTHo-rpadudeckux padboT 10 10
2.4 | IloaroToBka k nud.3adery 18 18
3 IIpomexyTOUHAS ATTECTALMSA
3auet/mud.3a4eT/s3K3aMeH qud.3a4eT
Hroro 108 108




3.2 TemaTnyeckuii NJIaH U3yYeHUs U CIUNIMHBI

3.2.1 Ounas popma oOyueHUs

TpyaoemMKkocTb, 4ac

AyauTopHas padora

®
<
Ne Pasznennl/TeMbl ° ~ g % = a. E o @ s s
/i JTVCIUTIIHHBI 3 Er ST = 2 E = 2 58
2 s | 25 & gEZ| Eg| gi
S | E2°3 &°| £2 2
SE | & | 57| ¢
1 Pazpgen 1. Otanonnas Mmoaenb
B3aMMO/ICHCTBUS OTKPBITHIX CHCTEM H 30 10 4 - - 16
OCHOBBI CETEM
1.1 | Tema 1. Benenue B kypc. Knaccuduxanms 2 )
CEeTeH.
1.2 | Tema 2. ®u3ndeckue OCHOBHI IMHUN
. 2 1 4
nepenayu s cereit 1IN
1.3 | Tema 3. CereBoe 0060opynoBaHue u 2 2 4
APXUTEKTYpa JOKATFHBIX CEeTeH.
1.4 | Tema 4. Ilpotoxon TCP/IP mns UOT 5 1 4
YCTPOHCTB
1.5 | Tema 5. O630p TEXHOJOTUH U MPOTOKOJIOB 2 2
loT
2 Paznen 2. HpOBO)IHI)Iev MporpaMMHBIE U 26 10 6 ) ) 10
anmapatHble HHTepeichl
2.1 | Tema 1. Untepdeiic RS-232, IEEE-1284 u 2 2 2
2.2 | Tema 2. UnTepdetic USB 2 2 2
2.3 | Tema 3. Unrepdeiic 12C 2 1 2
2.4. | Tema 4. Untepodeiic SPI 2 1 2
2.5 | Tema 5. CnenuanusupoBaHHbIE
uHTEep(hENCHI AT TOJKIIOYEeHUST BHEITHAX 2 2
YCTPOMCTB
3 Paznen 3. BCCHpOBOILIjLIe MporpaMMHBIE H 24 8 4 ) ) 12
anmaparHble HHTepQeichl
3.1 | Tema 1. Cerenoii unrepdeiic Wi-Fi 2 4
3.2 | Tema 2. Texnonorus ZigBee 2 2
3.3 | Tema 3. Texnomnorust LoRa 2 1 4
3.4 | Tema 4. Texunonorus 3G/4G MoeMOB 2 1 2
4 Paznea 4. [IpoekTupoBanue u oTinaaKa
CHCTEM C POBOHBIMH I 28 8 4 - - 16
OecnpoBoAHBIME HHTEpdericaMu
4.1 | Temal. Web— cepBepa Ha 2 1 4
MHUKPOKOHTpOJIIIEpe
4.2 | Tema 2. Tonknrouenue Ethernet k 2 1 4
KOHTPOJLIEPY
4.3 | Tema 3. [Nonkmouenune WiFi Monyneit k 2 1 4
MUKPOKOHTpPOJIIEpaM
4.4 | Tema 4. YrpaineHue Gpu3NIeCKUMHA 2 1 4
ycTpoiicTBaMu yepe3 web- uarepdeiic
Hroro | 108 36 18 - - 54




3.3Coaepxanue qUCHUNINHBI

1. DranoHHAas MOJETh B3aMMOICHCTBHUS OTKPBITHIX CHCTEM U OCHOBBI CETeH

Pacnpenenennas oOpaborka maHHbIX. Kiaccudukanusi cereil 1Mo NpOCTPaHCTBEHHOMY
oxpary. lIlepemaua wuHpoOpManuu C HCHOIB30BAaHHUEM MPOBOJOB M 0O€3 MpOBOJIOB (CBET,
paanoBOIIHbI). ba30BbIE TOMOIOTHH CETEH — IIMHA, KOJBIO U 3BE3/a.

CeMuypoBHEBas 3TaJlOHHas MOJIelb B3aUMOJECHCTBUS OTKpBITHIX cucteM (OMBOC) umu
OSI/RM (Open System Interconnection Reference Model). Monens TCP/IP. IIpoTokosbl
MPHUKIATHOTO YpOoBHs. [IpOTOKONBI ypOBHS mpeacTaBicHHUs. [IpOTOKOIBI CEaHCOBOTO YPOBHS.
[TpoTokoNIBI TpaHCTIOPTHOTO ypoBHs. I[IpOTOKONBI ceTeBOro ypoBHs. [IpOTOKONIBI KaHAIBLHOTO
ypoBHs. [IpoTokonsl  ¢usmueckoro ypoBHs. (OCOOCHHOCTH MPOTPAMMHPOBAHMS  CETEBBIX
npwiokeHnid. OCHOBHOE ceTeBOe OOOpYJOBaHWE: IOBTOPHTEIHM, MOCTBl, KOMMYTAaTOPHI,
MapIIpyTU3aTOpbl M TLTI036l. OCOOEHHOCTH TOCTPOCHHS JIOKATBHBIX BBIYUCIUTEIBHBIX CETEH
pa3InYHBIX MacITa0oB.

du3ndecKue cpeibl, UCMOIb3YEMBbIC IS TIepeaun JaHHbIX. TeXHOIOTHH, UCTIOE3YEMbIC B
IIEPCOHABHBIX BhIUnCIHTENbHBIX ceTssx — IFDA, Bluetooth, Bluetooth Low Energy, NFC, ZigBee,
Z-Wave, ANT+, USB, FireWire, Thunderbolt, LPT, TIA/EIA-232, 6LoWPAN. TexHomoruu,
UCIIOJIb3yeMbIC TPH TIOCTPOCHHH JIOKAJIbHBIX BBIYMCIUTEIbHBIX ceTeir — Ethernet u Wi-Fi.
TexHosoruu, ucmoib3yeMbie B TimobdanpHbix ceTsix — X.25, PSTN, ADSL, BPL, DOCSIS, EPON,
GPON. TexHomoruu mepenayu JaHHBIX B MOOMIBHBIX cOTOBBIX ceTsix — CSD, HSCSD, GPRS,
EDGE, HSPA, HSPA+, WiMax, UMTS, LTE, LTE-Advanced, 5G, LoRaWAN. Texnonoruu,
UCIIOJIb3YEMbIE B MPOMBIIUICHHOW aBTOMATHU3AIlUH JJIs TCIIEMETPUH U yiipaBicHus — EIA/TIA-422,
CAN, EtherCAT, ZigBee, Z-Wave, LoRa, SigFox.

2. IIpoBoaHBIC IPOrPAMMHEIC M AlIIApATHEIC PIHTGDd)CfICLI

Creunanu3upoBaHHble HMHTEepPQECH Ui TMOAKIIOYEHHUS BHEIIHUX  YCTPOHCTB K
MHUKPOKOHTpOJUTIEpaM U Mmukpormnporieccopam: 12C, SPI, 1-Wire/TWI, 12S, TTL, UART, SSC, PWM,
napauiensHelii  LCD.  OcCHOBHBIE ~ TEXHUYECKHE  XApaKTePUCTHKH W OCOOEHHOCTH
MIpOrpaMMHUPOBAHUS.

Creuuanu3upoBaHHble  HMHTEpPQEHCH Ui TMOAKIIOYEHHUS BHEIIHUX  YCTPOHCTB K
Mukpornpoueccopam u mukpokomnsiorepam: USB, PATA/IDE, SATA, eSATA, mSATA; M.2,
NVMe; PCI, PCMCIA, PCI-Express, ExpressCard, SDIO, MMC.

3. becnipoBoHbIE MPOrpaMMHbIE U annapaTHble HHTepGhechl
O0630p OecripoBoiHbIE UHTEP(EHCOB UIsI MUKPOKOHTPOJUIEPOB M MHUKPOIPOIIECCOPOB.
[Toaxmouenne 3G/4G  monemoB. Ilomyuenune wu o0paboTka MJaHHBIX OT HAaBHTAIIMOHHBIX
GPS/GLONASS/BeiDou npueMHHKOB. OCHOBHBIE TEXHUYECKHE XapPAaKTEPUCTUKU U OCOOEHHOCTHU
pOTPaMMHPOBaHUs. TEXHOIIOTHH, WCMOJIb3yeMble B IPOMBIIUICHHOW aBTOMATH3AIMHA IS
TeJsieMeTpuu U ynpasienus — ZigBee, Z-Wave, LoRa, SigFox, Wi-Fi, Bluetooth.

4. IIpoeKTHpOBaHNE U OTIAJIKA CHCTEM C MPOBOAHBIMU MM OECIPOBOAHBIMU HHTEpdericaMu
[TocTaHoBKa 3a7auM TMPOCKTHPOBAHMS CHUCTEMBI C MPOBOAHBIMH WIIM OECHPOBOJHBIMHU
uHTepdeiicamu. BriOOp MHKpOHTpoiiepa WM MUKporpoleccopa. OmpeneneHrne HE0OX0IUMON
(YHKIIMOHAJIBHOCTH TIPOTrpaMMbl U (GopMHUpoBaHUE anroput™a ee paborsl. Kondurypupoanue
MHUKPOKOHTPOJUIEpa WJIM MHKpOTpoIeccopa Ui padoThl ¢ HEOOXOTUMBIM HHTEphercoM.
Hamucanne mporpaMMel W €€ oOmIaigKa Juii KOHKPETHOIO  MHKPOKOHTpOJIEpa WM
MHKPOIIPOIIECCOPA.




3.4TemaTnka ceMUHAPCKUX/TTPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CemuHapCKue/TIPAKTHYECKUE 3aHATHUS

Cemunap 1. [IpoextupoBanue mokansHoit LAN ceTn

Cemunap 2. [IpoektupoBanue jgokaabHoit Wi-Fi cetn.

Cemunap 3. OuieHka Harpy3KH Ha CETh.

Cemunap 4. Unrtepeiic 12C. Unrepdeiic RS-232/

Cemunap 5. UnaTepdeiic Wi-Fi.

Cemunap 6. MaTepdeiic Bluetooth.

Cemunap 7. Pa3zpabotka web-cepBepa ynpasienus yctpoiictBom (LAN).
Cemumnap 8. Paspabotka web-cepsepa ynpasienus ycrporicteom (Wi-Fi).
Cemunap 9. KoHTpoIbHOE MEPOTIPUATHE 110 paserny 4.

3.4.2 JlaGopaTopHbIe 3aHATHUS
He npedycmompenwr VII.

3.5TemaTnka KypcoBbIX POEKTOB (KYpPCOBBIX padoT)

He npeoycmompenwvt VII.

4 Y4yeOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0eceyeHne

4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTs1

1. ®epepanpubiii 3akoH oT 01.05.2019 1. Ne 90-®3 «O BHeceHMM W3MEHEHUU B
®enepanbubiii 3akoH "O cBsazu" u denepanpHbiii 3akoH "OO0 wHGOpMaIU, WHPOPMAITMOHHBIX
TEXHOJIOTUSIX U O 3aIIUTE HH)OPMAIHIDY

2. ®enepanbubiit 3akoH oT 07.07.2003 1. Ne 126-P3 "O cBsizu"

3. [Nocranosnenwue IIpaBurenscTea P® ot 31.12.20211. Ne 2606 "O6 ytBepxkaeruu [Ipasun
OKa3aHUs yCIYT CBS3HU IO Mepeaaye JaHHbIX"

4. TlocranoBnenue IlpaButensctBa P® ot 29.06.2021r. Ne 1045 "IlonoxeHnue o
denepanbHOM TOCYIapCTBEHHOM KOHTpOJIe (Ha30pe) B 00JIacTH CBSI3U'".

5. Ilocranosnenue IlpaBurensctBa PO ot 12.10.2004 1. Ne 539 "O nopsiake peructpanuu
PaZMOdIIEKTPOHHBIX CPEJICTB U BHICOKOYACTOTHBIX YCTPONCTB

4.2 OcHoBHas INTEpaTypa

1. AsmpeeB, B. A. [Ilepudepuiinpie ycTpolicTBa: HUHTEp(PENChl, CXEMOTEXHHKA,
nporpaMMupoBanue : yueoHoe nocodue / B. A. ABneeB. — Mockaa : JIMK Ilpecc, 2009. — 848 c.
— ISBN 978-5-94074-505-1. — TekcT : 231eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIHMOTETHAS
cucrema. — URL.: https://e.lanbook.com/book/1087.

2. Yp6anoswuy, I1. I1. Komnstorepubie cetu : yuebHoe mocodue / I1. I1. Ypbanosuy, J[. M.
Pomanenko. — Bonorna : Undpa-Umkenepus, 2022. — 460 c. — ISBN 978-5-9729-0962-9. —
Texkcr:  snextpoHsslii /  Jlamb  :  3leKTpOHHO-OMOMMOTewHass  cuctema. —  URL:
https://e.lanbook.com/book/281867.

3. Kpyrckux, B. B. Monenupoanue B LabVIEW : yueGHoe mocobue nmist By30B / B. B.
Kpyrckux. — Mocksa : UznarensctBo IOpaiit, 2024. — 171 c. — (Bsicmiee oOpazoBaHue). —


http://pravo.gov.ru/proxy/ips/?docbody=&nd=102547397&intelsearch=%F4%E5%E4%E5%F0%E0%EB%FC%ED%FB%E9+%E7%E0%EA%EE%ED+%EE%F2+1.05.2019+%E3%EE%E4%E0+%B9+90-%F4%E7
https://77.rkn.gov.ru/docs/77/126-FZ__06_07_2016.rtf
https://77.rkn.gov.ru/docs/77/Postanovlenie_2606_ot_31.12.2021.docx
https://77.rkn.gov.ru/docs/77/Postanovlenie_1045_ot_29.06.2021.docx
http://base.garant.ru/12137217/

ISBN 978-5-534-13681-4. — Tekcr : snexTpoHHbIi // OOpasoBarenbHas mmiargopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/543932.

4.3 lonoJHUTE/IbHAS JUTEPaTypa

1. Caxues, A. M. Uu¢poBbie ycTpoiicTBa U MUKPOIIPOLECCOPHI : yueOHOe mocodue s
By30B / A. M. CaxHeB. — 3-¢ u3., nepepad. u mon. — Mocksa : M3garenscTBo HOpaiit, 2024, —
148 c¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-18602-4. — TekcT : 3MeKTpOHHBIN //
O6pasosarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/543496.

2. CaBuH, A. A. lludpoBsie yCTpPOWCTBA U MHKPOIPOIECCOPHI : YU4EOHO-METOIUYECKOE
nocobue / A. A. CaBun. — Mocksa : TYCVYP, 2012. — 12 c. — Tekcr : anexTpoHHsbIit // Jlans :
aseKTpoHHO-O0nbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/10912.

3. Unrepodeiicel nepudepuiiHpIx ycTpoicTB : yuebnoe mocobue / A. O. Kimoues, /I. P.
Kossizuna, E. B. [Tetpos, A. E. Ilnaryno. — Cankr-Ilerepoypr : HUY UTMO, 2010. — 290 c. —
Texct:  onekTpoHHbM // JlaHp  :  3JekTpoHHO-OMONMmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/43548.

4.4 JneKkTpoHHBIE 00pPa30BaTeIbHbIE PECYPCHI

1. YuuBepcuterckas napopmanronnas cuctema «POCCHUS» https://uisrussia.msu.ru

2. OduuuanbHpiii caiit ®PenepanbHOrO areHTCTBa MO TEXHUYECKOMY DEryJIMpPOBAHUIO U
metposoruu http://protect.gost.ru/

3. DneKTpoHHBINA 00pa3oBaTeNnbHbIN pecypc "DnekrporexHuka" Ha miatpopme LMS MITY

4. HaroHansHBIN TOpTan oHaitn o0yuenust «OTKpbiToe oOpasoBanue» https://openedu.ru

4.5 JInueH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
ol0ecmeuyenmne

. Microsoft-Office

. PTC-MathCAD

. Microsoft-Windows
. Arduino IDE...

AWM

4.6 CoBpemMeHHBbIe MPO(eccuOHATIbHBbIE 0a3bl TaHHBIX U HHGOPMALIMOHHBbIE
CIIPABOYHbIC CHCTEMbI

. CnpaBouno-mpaBoBas cuctema «KoncynpranTt+H» http://www.consultant-urist.ru
. CnpaBouno-mipaBoBas cucrema «["apant» http://www.garant.ru
. ITopran oTkpeITEIX AaHHBIX Poccuiickoit deneparuu https://data.gov.ru
. ba3a nmanneix Hayunoii anextponHoi 6udinorekn eLIBRARY .RU https://elibrary.ru/
. baza pmanHBIX mpodeccHoHaNBHBIX CTaHAAPTOB MHUHMCTEpPCTBA TpyAa M COLMAIbHOU
samtel PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

6. basza oTkpbIThIX naHHBIX Pocurmonutopunra http://www.fedsfm.ru/opendata

7. ®enepanpHas rocynapcTBeHHas — uH(popMmanuwoHHas — cucrtema «HarnumonanpHas
DIIEKTpOHHAS OnbIMoTeka» https://H30.pd

8. Dnekrponnas 6a3a manusix "Polpred.com O630p CMU" https://www.polpred.com

O~ wN PR


https://uisrussia.msu.ru/
http://protect.gost.ru/
https://openedu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://data.gov.ru/
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.fedsfm.ru/opendata
https://www.polpred.com/
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5 MarepuajabHO-TeXHHYECKOE o0ecneyeHmne

1. KomnbploTepHBIII KJlacC ¢ TNPEIyCTaHOBIECHHBIM MPOrPaMMHBIM  00€CIIEUEHHUEM,
yKa3aHHBIM B M. 4.5, MynpTHMeauitHoe 00OpyZoBaHHE (IIPOSKTOP, MEPCOHANBHBIA KOMIBIOTED
npernoaaBaress).

2. Ayauropusi Ais JIGKLIMOHHBIX, NMPaKTHUECKuX 3aHATUH. OOOpyJoBaHHEe M ammapaTypa:
aAyJJUTOpHasA A1O0CKa, BO3MOXXHOCTE MCIIO0JIb30BaHUA MYHLTHMGHHﬁHOFO KOMIIJIEKCA.

6 MeTtoauyecKkue peKOMeHAANNU

6.1 MeToanueckue peKoMeHIAIUM JIs1 IIPENnoaaBaTeis M0 OpPraHu3anuu
00y4eHus

Ha nepBoM 3aHSATHM MO JUCHUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C MOPSAKOM €€
u3yueHus (TemMamu Kypca, GopMaMu 3aHATHHA, TEKYLIET0 U MPOMEXYTOYHOI'O KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIUIUIMHBI B CUCTEME HayK, €€ NMPaKTUYECKOE 3HaUY€HUE, JOBECTU 10 CTYAECHTOB
TpeOoBaHus K (hopMe OTYETHOCTH M TNPUMEHEHUS BUIOB KOHTpOJA. Bwlparorcs 3amanus uis
MOJTOTOBKU K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM.

IIpu moAroTOBKE K MPAKTUYECKUM paboTaM MO NEPEeUYHIO 0OBABICHHBIX TEM MPEINOo/1aBaTeIto
HEO0OXO0MMO YTOUHUTH IJIaH UX MPOBENEHUs, MPOIyMaTh (POPMYIUPOBKU U COJIEpKaHUE YUEOHBIX
BOIIPOCOB, BHIHOCHUMBIX Ha 00CYXJICHHE, 03HAKOMHUTbHCSA C MIEPEUHEM TEMAaTUYECKHX BOIIPOCOB.

B xonme paboTbl BO BCTYHNHUTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
paboThl, ONpPEAETUTh MOPATOK €€ MPOBEICHUS, BpeMs Ha 00CYXIeHHE KaXKA0Tro yueOHOro BOIpoca.
[Ipumensis  (QpoHTaNbHBIA  OMPOC  J1aTh  BO3MOXKHOCTb  BBICTYIUTb BCEM  CTYICHTaM,
IIPUCYTCTBYIOIIMM Ha 3aHATHUU.

B 3akmounTenbHO yacTu paboOThI ClIEAyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYIUICHHH
KaXJIOr0 CTy/A€HTa M Y4eOHOW TIpymnmbl B HEJOM. PacKpbITh MNOJOXHUTEIbHBIE CTOPOHBI M
HEJOCTaTKU MPOBEJIEHHOW MNpakTUYecKoil paboTbl. OTBETUTh Ha BOMPOCHI CTYAEHTOB. Bbinarh
3aaHus JUIs CAMOCTOSATENIbHOU pabOThI O OJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

MeTtonuka npenojiaBaHusl TUCHUILUIMHBI « TEXHOJIOTMM M MPOTOKOJIBI UHTEPHETA BElen» U
peain3anysg  KOMIETEHTHOCTHOIO IOAXOJAa B  M3JIOKEHMM M BOCIPUATHM  MaTepuaia
npeycMaTpUBAeT HCIOIB30BaHHUE CIEIYIOIIMX AKTUBHBIX M MHTEPAKTHBHBIX (OpPM INpOBEICHHUS
IPYNIOBBIX, UHIANBUAYAIbHBIX, ayJUTOPHBIX 3aHATUH B COUYETAHUHU C BHEAYAUTOPHOH paboToOH ¢
1eNbI0 (POPMUPOBAHUS U PA3BUTHS MPO(ECCHOHATBHBIX HABBIKOB 00YYaOLIHXCS:

— MOATOTOBKA K BBIIOJHEHHUIO U 3aIllUTa MPAKTUYECKUX Pa0bOT C MOMOIIBIO CHEIUATU3UPOBAHHOTO
POrPaMMHOTO 00ECIICUSHUS;

— 3aIlUTa U UHAUBUAYAIbHOE 00CYKICHNE BBIIOIHAEMbIX ATANIOB pacueTHO-TpapHUUeCcKUX padoT;
— TEXHOJIOTUU aHAJIN3a CUTYallUi /Ul aKTUBHOTO 00y4€HHs, KOTOPbIE TIO3BOJISAIOT CTYIEHTaM
COEJIMHUTH TEOPHIO U NTPAKTUKY, IPEACTABUTH IPUMEPHI IPUHUMAEMBIX PEILIEHUN U UX
MOCJIEICTBHMA, JEMOHCTPUPOBATH PA3IMUHBIC TIO3ULIUH, (OPMUPOBATH HABBIKH OI[CHKH
aJbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OOyueHue 1o JUCHUIUIMHE BEAETCS C MPUMEHEHUEM TPAJAUIIMOHHBIX MOTOKOBO-TPYNIOBBIX
MH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TexHONorui. Ilpn ocymecTBieHun o0pa3oBaTeIbLHOIO
nporuecca Mo AUCUUIIIMHE UCIIONB3YIOTCS CIASAYIOUUE HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIUOHHBIE
TEXHOJIOTUH: MPE3CHTALMH ¢ IPUMEHEHNEM MPOeKTopa U mporpammsl PowerPoint.

6.2 MeToanueckue yKazaHusl JJ1s1 00y4aloUIUXcsi 0 OCBOCHUIO IU CIIUNJIMHBI
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CamocrositenbHas paboTa sBISETCS OJHUM M3 BHJIOB yueOHbIX 3aHATHHA. Llenb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJyYE€HUE CTYAEHTaMU HaBBIKOB
paloT, paccMaTpUBaEeMbIX B MPOLIECCE U3YUEHUS AUCIUIIUHBI.

AyIuTOpHAs CaMOCTOATENbHAS pa0doTa M0 TUCIUIINHE BHITTOIHSACTCS Ha YUYSOHBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOAABATEINS U IO €r0 3aJaHUIO.

BueayautopHass camocrosiTelibHas paboTa BBIIOJHAETCS CTYAEHTOM 10  3a/IaHHUIO
npernojaBaTess, Ho 0€3 ero HenoCPEICTBEHHOTO Y4acTHsL.

3amaun caMOCTOSITEIIbHON pabOThI CTYyIeHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIIbHON Y4eOHON paboThI;

- OCBOCHHUE COJIEPKaHUs JUCLMILIUHBL;

- yriryOJieHHe COJepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHHA AUCUUIUINHBL

- HCNOJb30BaHUE MaTepuaja, COOPAaHHOTO U TOJYYEHHOIO B XOJAE CaMOCTOSITENbHBIX
3aHATUH U1 3¢ (HEKTUBHON MOATOTOBKU K AU (HepeHInPOBAaHHOMY 3a4eTy.

Bunbl BHEay IUTOPHON caMOCTOSITENIbHOM pabOThI:

- CaMOCTOSTEIBHOE U3yUYEHUE OTIENIBHBIX TEM AUCLUIIINHBL;

- BBIIIOJIHEHUE pacYEeTHO-TpapuuecKux pador;

- IOJITOTOBKA K KOHTPOJILHBIM paboTam

- IOATOTOBKA K U hepeHIINpOBaHHOMY 3a4ETy

JUis  BBINOJHEHUS JIIOOOrO BHJA CaMOCTOATENBbHOM pPabOThl HEOOXOIUMO TMPOUTH
CJIEIyIOIINE ITalbl:

- OTIpeIeICHUE LIETH CaMOCTOATEIbHOM padoThI;

- KOHKpeTH3alus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp a/IeKBaTHOTO CIoco0a JIEHCTBHSA, BEAYILETo K PEIICHHUIO 33/1a4H;

- IUIaHMpOBaHUE PAOOTHl (CaMOCTOATENBHOM WM C MOMOILBIO IPENoAaBaress) Haj
3a/laHuEM;

- OCYULIECTBJIEHHME B TIPOLECCE BBIIOJHEHHUS CAMOCTOSTEIbHONH pPabOTBI CaMOKOHTPOJIS
(TPOMEXKYTOYHOTO M KOHEUHOTO) Pe3yJIbTaTOB pabOThI M KOPPEKTUPOBKA BHIIOIHEHHS PaOOTHI,

- pednekcus;

- Ipe3eHTalus paboThI.

7 DoH/J OLIEHOYHBIX CPEACTB

B npornecce 00ydeHHs: MCIOIB3YIOTCS CIEIYIOIUE OLIEHOUHBbIE (POPMBI CAMOCTOSITEIBHOMN
paboThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH U NMPOMEXYTOUHBIX
aTTeCTalUN:

- 3al1MTa JJabOpaTOPHBIX paboT;

- KOHTPOJIbHBIE Pa0OTHI;

- BBIMOJIHEHHE U 3aIlUTa pacueTHO-Tpaduyeckux padorT;

- muddepeHIIMPOBaHHBIN 3a4eT.

OneHouHbIE CpEJCTBA TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHbIE
3aJJaHus 0 IPAKTHYECKUM paboTaM UHIMBUIYAJIBHO JUIS KaXKI0T0 00YyYaroIerocs.

B pesynbrare 0OCBOCHUS AUCHUILITUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOIINE KOMIIETCHIINN:

Kon
HanveHoBaHue KOMIIETEHIIMH BBIMYCKHHKA
KOMIIeTeHI[UH
K-3 CriocobeH mpoeKTUPOBATh U IUTAHUPOBAThH CETH MPOBOJIHOM U
' OecripoBOIHOM TIepeayyl JaHHBIX UHTEIUIEKTYaJIbHBIX PAJHOCUCTEM
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7.1 MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3y/JIbTATOB 00y4eHus!

HepequL OLCHOYHBIX CPCACTB IO JUCHUIIIINHE «TexHojoruu u IMPOTOKOJIbI MHTCPHCTA BGHICﬁ))

Bun xouTpons HanmenoBanue
pe3yIbTaTOB KOHTPOJIS pe3yIbTaTOB
o0y4eHus oOyJeHus

Ne
/i

Kpatkas xapakrepucTrka KOHTpPOJIs
pe3yJabTaToOB 00yUYEeHHUs

KontpoibHas paboTa BBINOIHSAETCS
WHAUBUAYATBHO KaXKABIM CTYJECHTOM.
Kontposbnas paboTa cocTouT U3 TpEX
3a7aHui 1o Teme paszzaena. [Ipu mposepke
Mpeno/iaBaTelib OLEHUBAET MPABWIBHOCTh
MIPOU3BEICHHBIX PACYETOB.

1 Texymnit KonrponsHas padora

OOyyaromuiicst B TCYCHHE CEMECTpa
CaMOCTOSITEIILHO BBITIOJIHSET PsiJl PACYETHO-
rpaduueckux padot o teme paszaena. [lpu
MIPOBEPKE MPETI0IaBaTeIlb OLICHUBACT
PacueTHO-Tpadmyeckas | kauecTBO 0OPMIICHHUS, IPABUIBHOCTh

pabota pacueToB U BBIBOJIOB. Jlanee mpoBOAUTCS
3alIUTa pacueTHO-TpapruecKoi paboTh
KaXJIOTO CTYyJICHTA WHIUBUYaIbHO B
¢dopmare "Borpoc-otBet" (3amar0Tes 3
BOIIPOCA).

2 Texymuit

[IpomesxyTouHas arTecTanus 00yJaromuxcs B
dbopme "uddepennmpoBannblii 3auet"
MIPOBOJIUTCS IO Pe3yJIbTaTaM BBITTOTHEHHUS
BCEX BHUJIOB y4eOHOH pabOTHI,
MPEYCMOTPEHHBIX Y4eOHBIM TUIAHOM TIO
JaHHOW AMCUUITIMHE (MOAYIIO), IPU STOM
YUUTBIBAIOTCS PE3YIbTAThI TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH B TEUEHHUE CEMECTPA.
OneHka CTeneHN JOCTUKEHUSI
00y4arolMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB
00ydYeHUs IO TUCITUTUINHE (MOTYJITIO)
MIPOBOAMTCS MPENOoJaBaTeIeM, BEAY UM
3aHATHS 110 TUCIHUIUINHE (MOIYII0) METO0OM
3KCNepTHOM oneHKu. [1o utoram
MIPOMEKYTOYHOM aTTECTAIIMH TIO AUCLUTUINHE
(MOyITI0) BBICTABIISIETCS OLIEHKA «OTIMYHOM,
«XOPOIIO», «yJAOBIETBOPUTEIHEHOY» HITH
«HEYAOBIETBOPUTEIHHOY.
JuddepeHurpoBaHHbIi 3a4€T TPOBOAUTCS B
nucekMeHHoM hopme. B aynutopun Haxoautcs
npenojaBaTelib U He Oosiee 15 uenoBek us
yycla CTyJeHTOB. Bo Bpemst mpoBeneHus
JuddepeHnrpoBaHHOTO 3a4€Ta €ro
y4acTHUKaM 3allpeliaeTcss UMeTh Mpu cede 1
WCTIOJIB30BATh CPEICTBA CBSI3U (COTOBBIC
Tese(oHbl, MUKPO(hOHBI U TIp.). CTyIeHTY
BBIJIACTCS OMJIET C TPEMsI BOITPOCAMH.

HuddepenunpoBaHHbII

3 | IIpoMexyTOUuHBII
3aqer
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JnutensHocTh JuddepeHpoBaHHOro
3aueta 1 yac (60 MUHYT).

K mpomexyTouHOM aTTecTanuu J0MyCcKaTCs
TOJIBKO CTYJICHTHI, BBITIOJTHUBIINE BCE BHIBI
yueOHOi paboThl, IpeycMOTpeHHbIE paboueit
MPOrpaMMOM 1O AUCUUILINHE « T€XHOIOTHHN 1
IIPOTOKOJIBI UHTEPHETA BElIeH» (BBIMOJIHUINA U
YCHEIIHO 3aIUTUIN IPAKTUYECKHE,
KOHTPOJIbHBIE pabOTHI U PACYETHO-
rpaduyeckue paboThl)

7.2 llkana u KpUTEPUHU OLEHNBAHUA Pe3YIbTATOB 00yUeHH s

ITokazaTeneM OLIEHWBAHHMS KOMIIETCHIMI Ha pa3IMYHbIX JTamax HuX (OPMHPOBAHUS
SBIISICTCS JOCTH)KEHHE OOYYaIONMMHKCS IUIAHHPYEMBIX PE3yJIbTaTOB OOYUYCHHS IO JUCIMILIMHE
(Momyio).

I KpuTtepnu oueHuBanusi
oxa3zartelib > 3 7 5
3HATH: OO6yuarorumics OO0yuaroruiics OO0yuaroruiics OO6yuaromnmics
MOeNn JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
B3aUMOJICHCTBUS TIOJTHOE OTCYTCTBHUE HETI0JIHOE YacTHYHOE TIOJTHOE
OTKPBITBIX CUCTEM, WM HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COBpEMEHHbBIE COOTBETCTBUE MOJICNIN | CIEAYIOUINX 3HAHUU: | CIEAYIONIMX 3HAHUHN: | CIEAYIOIIUX
pELICHUS TOCTPOCHHS | B3aMMOJCHCTBHUS B3aUMOJICHCTBHSA CTI0CcO00B Iepeaun 3HAHWH:
CETEBBIX YCTPOWUCTB, | OTKPBITHIX CHCTEM, OTKPBITHIX CHUCTEM, HH)OPMAIIHH B MOZEH
MPUMEHSIEMbIC TIPH COBpEMEHHBIC COBpEMEHHbBIC paMOTEeXHUYECKUX B3aUMOJICHCTBHS
MPaKTHYECKOM peIICHHUS TIOCTPOCHHUS | PELICHHS TOCTPOCHUS | CHCTeMaX U OTKPBITBIX CUCTEM,
peam3ainu CETEBBIX CETCBbIX yCTpOﬁCTB, CETEBbIX yCTpOﬁCTB, KOMILJIIEKCaxX C COBPEMECHHBIC
YCTPONCTB, U NIPUMEHSIEMBIE TIPU MIPUMEHSEMBIE TIPU IIOMOIIIBIO pelenus
TEHCHIIUU UX IPaKTUYECKOMI IIPaKTUYECKON pa3InYHBIX IIOCTPOCHUS
pa3BUTHS; peai3aluy CeTEBbIX | Pealn3allii CeTeBBIX | MHTep(eicoB; CETEBBIX YCTPOWCTB,
CHOCOOBI Nepeiaun YCTPOKCTB, U YCTpOHCTB, 1 Homycxkatorcst NIPUMEHsIEMbIE TIPU
nHpopmanum B TEHJICHIIUH UX TEHJICHIIUH X HEe3HAa4YUTEIbHbIC MIPaKTHYECKOH
PaTHOTEXHUIECKUX pas3BuTHS; pa3BUTHS; OILINOKH, peanuzanun
cucTeMax u crenyronyx 3Hanui: | Jlomyckatores HETOYHOCTH, CETEBBIX YCTPOWCTB,
KOMIUIEKCaX C Croco0oB nepeaun 3HAYUTEIHHBIC 3aTpyIHEHUS MIpU W TEH/ICHIINH UX
MOMOIIIBIO nHpopMaIuu B omInOKH, AHAJMTUYECKUX pa3BUTHS;
Ppas3IUYHBIX PAIUOTEXHUIECKUX MIPOSIBIISIETCST oreparmsx. CHoCo0bI Mepeiadn
HHTEPPEICOB; cUCTeMax U HEIOCTaTOYHOCTh nHpOpMaNIIN B
KOMINJICKCax C 3HaHHﬁ, 1o pany PATUOTEXHUYCCKUX
MMOMOIIBIO TOKa3arelei, cucTeMax u
Ppa3IMYHbIX obyuaromuics KOMIUIEKCax C
nHTepdeicos; UCTIBITBIBAET TIOMOUIBIO
3HAYMTENIbHbIE Ppas3INYHBIX
3aTpyIHEHUs MpU nHTepdeicos;
OTIePUPOBAHUH CBo0OomHO
3HAHUAMH IIPU UX orepupyer
MepeHOCce Ha HOBBIC MPUOOPETEHHBIMU
CHUTYAIHH. 3HAHHUSIMHU.
YMEThb: OO0yuarommuiicst He OO6yuaromuiics OO6yuaromuiics OO0yuaromuiics
pa3pabarbiBaTh yMeeT WJIU B JICMOHCTPUPYET JICMOHCTPUPYET JIEMOHCTPUPYET
CHCTEMBI HEI0CTAaTOYHOM HEeTOoJIHOe YaCTHYHOE MOJTHO®
JICTAaHIIUOHHOTO CTETIeHU YMEET: COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
cOopa JaHHBIX. pa3pabaTbIBaTh CJIEIYIOLIMX YMEHHUN: | CIIEMYIOUIMX YMEHHUH: | CIEeOYIOIINX
[IPUMEHSTH CHUCTEMBI pa3pabaTsIBaTh pa3pabaTbIBaTh YMEHUIA:
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KOMITBIOTE€PHBIE JIMCTaHIIMOHHOTO CHCTEMBI CHCTEMBI pa3pabaThIBaTh
CHCTEMbI U MAKEThI cOopa IaHHBIX. JMCTaHIMOHHOTO JMCTaHIMOHHOTO CUCTEMBI
NPHUKIIaJHBIX NPUMEHSTD cOopa TaHHBIX. cOopa TaHHBIX. JUCTaHIIMOHHOT'O
HPOrpaMM JUIst KOMIIBIOTEPHBIS MIPUMEHSTh MIPUMEHSTh cOopa TaHHBIX.
NPOSKTUPOBaHHUS U CHCTEMBI U ITaKeThI KOMITBIOTEpPHEIC KOMITBIOTEpPHEIC NPUMEHSATb
HCCIICIOBAHUS HPUKIIaTHBIX CHCTEMBI U NTaKETHI CHCTEMBI U NTaKETHI KOMIIBIOTEPHBIE
CeTeBbIX HU(POBBIX HpOTrpaMM IS TIPUKJIATHBIX TIPUKJIATHBIX CHCTEMBI U ITaKeThI
YCTPOMCTB. NIPOCKTUPOBAHUS U IIporpaMM st IporpaMM st TIPUKIIaTHBIX
HCCIIEOBaHUs MIPOEKTUPOBAHUSA U MIPOEKTUPOBAHUSA U NIpOTrpaMM st
CETCBbIX I_II/I(prBI)IX HUCCIICA0OBAaHU HUCCIICA0OBAaHU IIPOCKTUPOBAHUA U
YCTpOHCTB. CeTeBBIX IIU(PPOBBIX CeTeBBIX IIU(PPOBBIX HCCIIeIOBaHHs
YCTpOMCTB. YCTpPOMCTB; CETEBBIX ITUPPOBBIX
Homyckatorcst pa3pabaTbIBaTh YCTpOHCTB.
3HAYHUTEIbHBIC CHCTEMBI CBobonHo
OLINOKH, JHUCTaHIMOHHOTO ornepupyer
MIPOSIBIISCTCS cOopa TaHHBIX. NpUOOPETEHHBIMH
HEJJOCTaTOYHOCTb MIPUMEHSATh YMEHHSAMH,
YMEHUH, 10 psxy KOMITBIOTEpPHEIE IPUMEHSET UX B
rokasareJet, CHCTEMBI U NTAKETHI CHUTYalHUsIX
oOyuaroruiics MIPUKIIaJHBIX HIOBBIILIEHHON
UCIIBITHIBACT IIporpamMm i CJIO’)KHOCTH.
3HAYUTCIIbHBIC IMPOCKTUPOBAHUA
3aTPyAHCHUSI IPH UCCIIEJ0BaHMS
OTIEpPUPOBAHHIH CeTeBbIX I(POBBIX
YMEHUSIMHU TIPU UX YCTPOMCTB.
MIepeHOCE Ha HOBBIC YMeHHs1 0CBOCHBI, HO
CHTYaLHH. JIOITY CKAIOTCSI
HEe3HAYUTEIbHBIE
OIIINOKH,
HETOYHOCTH,
3aTPyIHEHHUs IPU
AHAJITUTUYCCKUX
orepalusx, nepeHoce
YMEHHiT Ha HOBBIE,
HeCTaHIapTHbIC
CHUTYaIHH.
BJIA/IeTh: OO0yyaromuiicst He OOyuatormuiics B OOyuatormuiics OO0yyatromuiicst B
HaBBIKaMH BJIAJICCT WM B HEJJOCTaTOYHON YaCTHYHO BJIaJICET: MIOJTHOM 00BbeMe
NpOrpaMMHUPOBaHHsl | HEIOCTaTOYHOU CTCIICHH BIIAJICCT: BJIaJCTh HABBIKAMHU BIIaJICeT:
uHTepgeiicon CTEIICHH BIIaJIeeT BJIaJCTh HABBIKAMHU MPOrpaMMHPOBAHHS HaBBIKAMH
HaBBIKaMH HaBbIKAMH [IpOrpaMMHpPOBaHHs | UHTEpdeiicoB NPOrpaMMHPOBAHHS
HPOSKTUPOBAHUS POrPaMMHPOBAHHS uHTepdeiicos HaBBIKAMH uHTepdericon
CETEBBIX CTPYKTYP uHTepdeiicon HaBBIKAMH MIPOCKTHPOBAHHS HaBbIKAMH
cOopa JaHHBIX HaBBbIKaMHU MIPOEKTUPOBAHUSA CETEBBIX CTPYKTYP IIPOCKTUPOBAHUS
IIPOCKTUPOBAHUS CETEBBIX CTPYKTYP cOopa JaHHBIX CETEBBIX CTPYKTYP

CETEBBIX CTPYKTYP
cOopa JaHHBIX

cOopa JaHHBIX
HaBBIKaMH
OpOrpaMMHUPOBAHHUS
nHTepdeiicoB
OO0yuaromuiics
UCTIBITHIBAET
3HAYUTENbHbIC
3aTPYIHEHUS [IPU
MIPUMEHEHHH
HaBBIKOB B HOBBIX
CHUTYaIHsIX.

HaBbIKaMH
MPOrpaMMHUPOBAHUS
uHTepeiicon
HaBsIku ocBOEHBI, HO
JIOIYCKafoTCs
HE3HAYNTEIIbHbIC
OIIOKH,
HETOYHOCTH,
3aTpyIHEHUS MIPU
aHATMTUYECKUX
oleparusix, mepeHoce
YMEHUI Ha HOBBIE,
HECTaHAAapTHLIC
CUTYaLUU.

cOopa TaHHBIX
CBo60oaH0
MIPUMEHSET
MTOJTyYCHHEIC
HaBBIKH B
CUTYaIHsIX
MOBBIIICHHOHN
CJIO)KHOCTH.
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IIkana oneHUBaHUA NPOMEKYTOYHOM aTTecTauuu: AuddepeHunpoBaHHbli 3a4eT

IIIxana oneHuBanusa

Onucanue

OTIM4HO

BrinmonHeHs! Bce BUIBI yueOHOU pabOThI, MPEAYCMOTPEHHBIC yUeOHBIM
m1aHoM. CTyZIeHT IEMOHCTPHUPYET COOTBETCTBHE 3HAHUN, YMEHUH,
HABBIKOB MPUBEJCHHBIM B TAOIUIAX MTOKA3aTENsIM, ONIEPUPYET
MpUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUSIMU, HABBIKAMHU, TPUMEHSET UX B
CUTYyaLHUsIX OBBILIEHHOMN CII0KHOCTH, HE UCIIBITHIBACT 3aTPYIHEHUM IIPU
AHAJIMTUYECKUX ONEpaluax, IEPEHOCE 3HAHUI U YMEHU HA HOBBIE,
HECTAHAAPTHBIE CUTYALUH.

Xopomuio

BoinonHeHs! Bce BUbl yueOHOU padoThl, IPEAyCMOTPEHHBIE yUeOHBIM
1w1aHoM. CTyJIEHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB MPUBEIEHHBIM B TaOJIUIAX [TOKA3ATENSIM, OEPUPYET
nproOpEeTEeHHBIMU 3HAHUAMU, YMEHUSMHU, HABBIKAMH, IPUMEHSET UX B
CUTYaLUSX MOBBIILIEHHOU CJI0KHOCTU. [Ipy 3TOM MOTYT OBITH JOMYIIEHbI
HE3HAYUTENIbHbIC OTMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU
aHAJIMTUYECKUX ONepalusix, IepeHoce 3HaHUI 1 YMEHHI Ha HOBBIE,
HECTaHIapTHbIE CUTYaALUH.

YIIOBJ'IGTBOPI/ITGHBHO

BoinonHeHs! Bce BUbl yueOHOU padoThl, IPEAYyCMOTPEHHBIE YU€OHBIM
1w1aHoM. CTyJIEHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHUM,
YMEHHH, HaBbIKOB MPUBEIEHHBIM B TaOJIUIAX [TOKA3ATENSAM, TOMYCKAIOTCS
3HAYMUTENbHbIC OIIUOKH, IPOSBISAETCS OTCYTCTBHE 3HAHUH, yMEHUH,
HABBIKOB I10 PsIly MOKa3aTesNel, CTyIeHT UCIIBIThIBAET 3HAUNTEIbHbBIE
3aTpyIHEHUS NPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU MPU UX
NIEPEHOCE HA HOBBIE CUTYAIUH.

HeynosnerBoputensHo

He BrImosnHeH oauH win 6ojee BUIOB yueOHO paboThI,
NPEeTyCMOTPEHHBIX y4eOHBIM I1aHOM. CTyIEHT IEMOHCTPHPYET MOJTHOE
OTCYTCTBHUE MJIM HEAOCTATOYHOE COOTBETCTBUE 3HAHUH, YMEHHI, HABBIKOB
NPUBEICHHBIM B TaOJIUIIAaX MTOKA3aTEISIM, JOIMYCKAIOTCS 3HAYMTEIbHBIC
OIIMOKH, TIPOSIBIISIETCS] OTCYTCTBHE 3HAHUM, YMEHUI, HABBIKOB TIO PSTY
MOKa3aTelNel, CTyIeHT He MOXKET ONEepHUPOBATh 3HAHMSIMU M YMEHHUSIMU
IIPY X IepPEeHOCEe HAa HOBBIE CUTYAIUH.

IlIkana oueHUBaHKUS TEKYIIEro KOHTPOJIA

HaumenoBanue
KOHTPOJIA [Ikana oueHUBaHUS Onucanue
pe3yJIbTaTOB
00yueHUs
OmmuHo - PaboTta ciana B Cpok, pacyeTHas U 3amanue Ha PT'P Beigaetcs
rpaduyecKkasi 4aCTH BBIITOJIHEHBI BEPHO, 00 Ha MEPBOM 3aHATHU
HMEIOTCSl HEAOYETHI, HE BIUAIOIINE HA KOHEYHBIN COOTBETCTBYIOILETO pa3zesna
PacuetHo- pe3yabTar. JUCIUIUTUHBL U CIAETCs 110
rpaduyeckas Xopo11o - - pacyeTHasi 4aCTh BBINOJIHEHA BEPHO, B OKOHYaHHUH U3YUYCHHUS
pabora o Teme | rpadUYECKON YaCTH €CTh 3aMEeUaHus COOTBETCTBYIOILETO pasjeia
paszaena Y 10BIETBOPUTEIBHO - B PACUETHON YaCTH €CTh JucuuiiuHel. PT'P qomxHbl
3aMEeYaHusl, METOJI BBITIOJHEHUS rPpaudecKoit OBITH BBITIOJIHEHBI U
4acTH BBEIOpaH BEPHBIN 0 OpMIICHHI B
HeynoBiIeTBOPUTENBHO - B pACYETHOU U COOTBETCTBUH C
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rpadUUecKoil 4acTsaX eCTh TpyObIe 3aMeYaHHsI.

TpeOOBaHUSIMU
METOJIMYECKUX yKa3aHUI
Kadeapol.

KontponbHas
pabota 1o Teme
paszznena

OtnmyHo - PaGoTa BEICOKOTO KayecTBa, ypOBEHb
BBITIOJTHEHUS OTBEYAET BCEM TPEOOBAHMSIM,
TEOPETUIECKOE COJIEPIKAHNE Kypca OCBOCHO
MTOJIHOCTBIO, 03 TIPoOeIIoB, HEOOXOTUMBIC
MIPAKTUYECKHUE HaBBIKU PaOOTHI C OCBOSHHBIM
MaTtepuasgoM chOpMUPOBaHBI, BCE
MPeyCMOTPEHHbIE POrPAMMOI 00yUYEHUS
y4eOHbIe 3aJJaHHsI BHITIOJHEHBI, JINOO HEKOTOPHIE U3
BBITNIOJTHEHHBIX 33aJJaHUI coepkat
HE3HAYUTEIIbHBIC OITUOKHI

Xopo1o - YpoBeHb BHIIOJIHEHUS Pa00THl OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX TPEOOBAHUI,
TEOPETUIECKOE COJIEPIKAHNE Kypca OCBOCHO
YaCTUYHO, HO TIPOOEIIBI HE HOCST CYIIECTBEHHOTO
XapakTepa, He0OX0IUMbIE TPAKTHYECKHE HABBIKU
paboThI C OCBOEHHBIM MaTEpUAIOM B OCHOBHOM
c(OpMHPOBaHBI, HEKOTOPBIE BH/IBI 3aaHUI
BBITNOJIHEHBI C OIIHOKaMHU.

VY noBneTBopuTenbHO - TeopeTuueckoe
coJiep’KaHue Kypca OCBOCHO YaCTUYHO,
HEOOXOIUMBIE NTPAKTUYECKHE HAaBBIKA PaOOTHI HE
c(hopMHUPOBaHBI, OOJBIIUHCTBO MPETYCMOTPEHHBIX
pOrpaMMOii 3aJJaHUi HE BBIIIOJIHEHO; MIPH
JIOTIOJTHUTENIBHOW CaMOCTOSITENIbHOM paboTe Hal
MaTepHajoM Kypca BO3MOXHO TOBBILICHUE
KauecTBa BBIIIOJIHEHUS YUEOHBIX 3aJaHHH.
HeynosnersoputensHo - TeopeTtnueckoe
coJIep’KaHue Kypca HE OCBOCHO, HEOOXOIUMbIe
MPaKTHYECKHE HABBIKK pabOThI HE CPOPMHUPOBAHBI,
NpeyCMOTPEHHBIE TPOTPaMMOii 3a1aHus HE
BBITIOJTHEHBI

3anura TeMbl BKIIFOYAEeT
pelieHue 3a7a4 B
ayIUTOPHUH B TEUCHHE
OJHOW mapsl U MPOXOIUT
MOCJIe U3yYCHUS
COOTBETCTBYIOIIETO
pazzaena. bunetsl cocTosT
W3 3a]1a4, IT03BOJISFOIINX
OLICHHUTH
c(hopMHUPOBAHHOCTH
KoMmneTeHui. Ha oTBeTH
oTBoauTCA 1,5 gaca

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Pacuemno-zpagpuueckan pavoma Nel no meme " Imanounan moodens 63aumooeiicmeusn
OMKPBIMBIX CUCeEM U OCHOGbL cemelt ™'

[TpoBectu onenky TpedoBanuii kK LAN opranmu3aiuu, corjacHO TaOauIlbl 3adaHUH.
O1eHUTh KOJTMIECTBO Kadelst, GypHUTYPHI U CETEBOTO 00OPYIOBAHMSI, & TAKKE MPUOIUZUTEITHHYIO
IIEHY MPOEKTa, yU4eCTh HAJIMIKME cepBepa, IPUHTEPOB U T.JI. :

Cxema KommyTaTop B kaxaoi Tun IIponmycknasn Bueninuii
BapUAHT . .
noMeuleHust KOMHAaTe /B 0011ell cepBepHOil ceTn cnocodHocTh , Mo/c BBO/Jl
1. Puc.1 B KaXXI0M KOMHATe LAN | 100 WAN
2. Puc.2 B KQXXI0M KOMHATe LAN | 1000 Onrrka
3. Puc.3 B Ka)KJIOM KOMHATe LAN | 1000 Pagnoxanan
4 Puc.4 B KaXKJ10i KOMHATE LAN | 1000 WAN
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5. Puc.5 B KaKJIOM KOMHATe LAN | 1000 OnTrka

6. Puc.1 B 00111eH cCepBEepPHOI LAN | 100 Pagnoxanan

7. Puc.2 B 001I1Iel cCepBepHOI LAN | 100 WAN

8. Puc.3 B 001ICH cepBepHOM LAN | 100 OnTHka

9. Puc.4 B 0011€el cepBepHOH LAN | 100 Pannoxanan

10. Puc.5 B 0011ei cepBepHOit LAN | 1000 WAN

11. Puc.1 Wi-Fi | 100 Onruka

12. Puc.2 Wi-Fi | 10 Pagunokanan

13. Puc.3 Wi-Fi | 10 WAN

14, Puc.4 Wi-Fi | 100 Onruka

15. Puc.5 Wi-Fi | 100 Pagunokanan
I I—

Npuemnas, cexperaps

Kaburer

Kabuner
Byxrantepus
Aen NPoexkTos

Mpuem noc:

Mposepxa npoexros | 16,45

[o[o[~[o]o]a[w[n]- .z

Kabuner

Mopava 3ansoK

=
Gl

[

Komnblotephbii otaen | 18,97

=

Otpen komnnekTauun

=
s

‘Apxus

2950 ———=| 2938 ———=f
1 ] I =

y Bongupes

Togrwos | flara

Pucynok 1
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NAAH C PACCTAHOBKOM MEBE/X

Macwmad: 1:50
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SRS

5110 g_l

2385

7425

;
775 ]_/

.
Z 1

3565
U0 PasMER A0 7100 —
paguatopa 310
telinternet

Pucynok 5

Pacuemno-cpaguueckasn paooma Ne2 no meme " Ilposoonsie npozpammusie u annapamusle
unmepdgeiicot"’

Pa3pabotaTh cXeMy W aJropuTM NOAKIIOUSHHUS YCTPOICTBA 0 MHTEep(deiicy yKa3aHHOMY B 3a1aHHH,
CUHTATh YTO UCHONB3yeTcs Mukporpoieccop ATMEGA2560

BapuaHT | UnTepdeiic Yerpoiicteo BeiBoaa | UHTepdeiic YerpoiicTBo BBOAA
BbIBOJA BBOJAa
1. 12C LCD1602 [{ud.Bx 3 KHONKHU
2. SPI TFT skpan AHaJor BX 4 KHOIIKH
3. RS-232 KOMITBIOTED 12C 64 Komku , uepe3 MUKPOCXEMY
PCF
4. [TapasutesbHbINH 8- cerm. [Mud.Bx 3 KHOIIKH
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WHINKATOP
S. 12C LCD1602 Amnasor BX 4 KHOTIKH
6. SPI TFT sxpan 12C 64 Komku , yepez MUKpPOCXEMY
PCF
7. RS-232 KOMIIBIOTEP [Mud.Bx 3 KHOIIKH
8. IMapannensHbIi 8- cerm. Amnajor Bx 4 KHOIIKH
WHIMKATOP
9. 12C LCD1602 12C 64 Komku , yepez MUKpOCXeMY
PCF
10. SPI TFT skpan [{ud.Bx 3 KHONKHU
11. RS-232 KOMIIBIOTEP Amnasor Bx 4 KHOIIKH
12. [MapannensHbii 8- cerm. 12C 64 Komnku , uepe3 MHKPOCXEeMY
WHIUKATOP PCF
13. 12C LCD1602 [Mud.Bx 3 KHOIIKH
14. SPI TFT skpan AHajior BX 4 KHOIIKH
15. RS-232 KOMITBIOTED 12C 64 Komnku , yepe3 MUKPOCXEMY
PCF
Pacuemno-cpagpuueckasn paooma Ne3 no meme becnposoonsie npocpammusie u annapammole
unmepdgeiicot
Pa3paborath cxeMy U anroput™ OeCIpOBOIHOTO YCTPONUCTBA IepeIav JaHHBIX COTJIACHO TaOHIIbI
BapuaHT | Untepdeiic YcrpoiicTBo fannbix | UaTepdeiic 3anpoc | Ilopt | IlpuemHoe ycTpoiicTBO
1. Wi-Fi DTH-11 http 80 IIK
2. Wi-Fi DTH-22 Mqtt 1051 | MQTT cepaep
3. Wi-Fi TEPMOMETP http 80 K
4, Wi-Fi onToIapa Maqtt 1051 | MQTT cepgep
5. GSM-monyas | DTH-11 http 80 K
6. GSM-monyns | DTH-22 Mqtt 1051 | MQTT cepgep
7. GSM-Moaymb | TepMOMETP http 80 11K
8. GSM-moayib | onTomapa Matt 1051 | MQTT cepgep
9. GSM-monyns | DTH-22 http 80 K
10. GSM-monyns | DTH-11 Maqtt 1051 | MQTT cepgep
11. GSM-Monynb | TepMOMETD http 80 IK
12. GSM-moayas | Jatauk CO Matt 1051 | MQTT cepsep
13. Wi-Fi DTH-22 Mqtt 1051 | MQTT cepsep
14, Wi-Fi TEPMOMETP http 80 IIK
15. Wi-Fi onronapa Mqtt 1051 | MQTT cepsep

Pacuemno-zpagpuueckan paboma Ned no meme "Ilpoexmuposanue u omnaoka cucmem ¢
nposooHbIMU uU BecnposoonbiMu unmepgeiicamu'”’

Pazpaborare Web unTepdeiic ynpaieHust mpuOOpOM COJCPIKAIIUM JIEMEHTHI MHIUKAIUU
W YIpaBJICHHs COTJIaCHO Tabiuibl Bee anmapaTHbie WHAWKATOPBI AYOJIUPYIOTCS HA CTPAHMIIE BCE
3JIEMEHTHI BBOJA JyOJIMPYIOTCS HAa CTPaHULIE.

BapuaHT | UnTtepdeiic | YcrpoiicTBO BbIBOIA | YCTPOIiCTBO BBOAA Hopt | IP

1. Wi-Fi LCD1602 (12C) DHKOJEp, 3 KHOIIKH 80 ®uKCUPOBaHBIH
2. LAN LED-5 mir Kxonku 3 mT 1256 | DHCP

3. LAN LCD1602 (12C) DHKozep, 3 KHONKU 80 DUKCUPOBAHBIH
4 Wi-Fi LED-5 mt Kuomnku 3 mt 1256 | DHCP
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5 Wi-Fi TFT(12C) DHKo/iep, 3 KHOIIKU 80 DuKCHPOBaHBIH
6. LAN LCD1602 (12C) Marpuunas kinaBuatypa 4x4 | 1256 | DHCP
7. LAN LCD1602 (12C) DHKOJep, 3 KHONKH 80 DHCP
8 Wi-Fi LED-5 mr Knomnku 3 mr 1256 | ®ukcupoBaHbIi
9. Wi-Fi LCD1602 (12C) DHKo/Ep, 3 KHONKH 80 DuKCUpOBAHBIi
10. Wi-Fi LED-5 mr Kuonku 3 mr 1256 | DHCP
11. LAN LCD1602 (12C) DHKozEp, 3 KHONKH 152 | ®ukcupoBaHbIi
12. LAN LED-5 mr Kuonku 3 mr 1256 | DHCP
13. Wi-Fi TFT(12C) DHKOEp, 3 KHONKH 80 DUKCHPOBAHBII
14. LAN LCD1602 (12C) Martpuunas kinaBuatypa 4x4 | 1256 | DHCP
15. LAN LCD1602 (12C) PE3UCTOP 80 DHCP

Tunosoe 3a0anue 0131 KoHmpoabHOU padbomol Nel no meme: " ItanoHHast MOJENb
B3aUMOJICUCTBUSI OTKPBITHIX CUCTEM U OCHOBHI ceTei"

1. Yem otimmaaercs IP u MAC anpec?

2. OnumurTe TopsI0OK HACTPOHKH CETEBOTO ajanTepa mpu 3aaanun |IP agpeca B pyqHOM peKuMe.

3. Kak nonkmtounTs ceTeBoil nuck noj JIunykc?

Tunoeoe 3adanue 011 KORmpoAvHou pabomel No2 no meme: " IIpoBoiHBIE IPOTPAMMHBIC 1
anmapaTHble HHTepQeiich”

1. [Mpunnun ¢popmupoBanus mrHbl SPl. OnMuUIIMTe TPUHIMIT JSHCTBUS U OCHOBHBIC METOIbI
BKJIIOUEHHUSL.

2. Hammmmmre mporpaMmy (B o6omouke Arduino IDE), koTopas 03BOISET MOAKIIOUNTH UCIUIER
LCD1602 mo mune 12C.

Tunosoe 3a0anue 0131 KOHmMPOIbHOU padombl Ne3 no meme: "' becnipoBoHBIC TPOrPAMMHBIC U
anmapartHble uHTepgeiich”

1. OnummMTe MPUHIKIT AeHCTBUS U HacTpoiiku cetu Wi-Fi.

2. Hanmmmre iporpammy jutst moakimodenust Wi-Fi moaysist (B o6omouke Arduino IDE),
OTBEYAOLIYIO Ha 3a1poc oT Web cepBepa BKIIIOYEHHEM MM OTKIIIOYEHHEM CBETOIHO/IA.

Tunoeoe 3adanue 011 KORmMPoOAbHOU padomel No4d no meme: " TIpoekTHPOBAHUE U OTIIATKA
CHCTEM C TIPOBOJHBIMH HIIN OECIIPOBOIHBIMH MHTEphericamu’”

1. OnuimmTe MPUHITKIT TOCTPOESHMST Web cepBepa Ha ammaparHoi miatdpome.

2. Hanmmmre nporpammy (B obotouke Arduino IDE) nst peanuzarmm yepe3s LAN moxyns web-
cepsepa. Ha KoHTposutepe ATMega2560.

7.3.2 [IpomexxyTouHasi arTecTarus

Bonpocuel k ougppepenyuansnomy 3auemy (6 cemecmp ounoit popmul odyuenusn, 7 cemecmp
3a04HOu hopmul 0Oyuenus)

1. Ompenenenne nonsarus "Unrepuer Bemeir" TIK-3.
2. OcnoBHbIe 001acT npuMeHeHus "MHTepHeTa Bemeit". IK-3.
3. Hcropus nossnenus u pa3sutus "Murepuera Bemeit". ITK-3.
4. OcHoBHbIE (aKTOPHI, TOBIHBIINE Ha pazButue "MaTepHeTa Bemeit". TIK-3.
5. KoneuHsle ycTpoiicTBa U UX poJib B apxuTekType "MHTepHera Bemmei". T1K-3.
6. KoHeunsle yCTpoHCTBa M X PoJib B apxuTektype "MHTepHera Bemei". ITK-3.
7. Tlpumepbl 1 OCHOBHBIE 00J1aCTH IPUMEHEHHS JATYHKOB M aKTYaTOPOB. IK-3.
8. Cnoco0bl NOIKITIOUEHHUS JATYMKOB U aKTyaTOPOB K MUKPOKOHTPOJLIEpaM. IK-3.
9. PagHuua MeX1y MUKPOIPOLIECCOPAMH, MUKPOKOHTpoJuIepamMu U Mukpokommsiotepamu. | [TK-3.
10. Ommcanne mukpomnporeccopoB AT328, ATMega2560,ESP32, STM32. ITK-3.




22

11. Onmncanne MUKpOKOMIIBIOTepoB Raspberry Pi. ITK-3.

12. TIporokossl [Pv4 u IPv6. IK-3.

13. Ilpunumnel NOAKITIOYEHUS] YCTPOICTB B CETh M CITOCOOBI epeadn HHQOpMaIiH. IK-3.

14. CereBble TOMOJIOTHH, IPUMEHSIEMbIE JUIS TIOKITIOUCHUsS] KOHEUHBIX YCTPOUCTB B CETh. IK-3.

15. BecnpoBosubie cetu Wi-Fi. IK-3.

16. Texnonorus ZigBee u ee 0COOEHHOCTH. I1K-3.

17. Texuomnorust LoRa One u ee 0cOGEHHOCTH. IK-3.

18. Texnonorus Bluetooth u ee ocobeHHOCTH. IK-3.

19. Texnomorus Bluetooth Low Energy u ee ocobeHHOCTH ITK-3.

20. Texnonoruss LPWAN u ee 0cOOEHHOCTH. ITK-3.

21. UnTtepdetic RS-232 mpuHIUIBI pab0ThI, CXEMBI BKIIIOUCHHS, OTPAaHUICHIS TIK-3.
WCIIOJIb30BaHHSL.

22. Nnrepodeiic IEEE-1284 nmpuHIMITEI paOOTHI, CXEMBI BKIIOUECHUS, OTPAaHINYCHHUS T1K-3.
WCTIOJIh30BAHMSL.

23. Unrepdeiic USB npuHIMIB pabOTHI, CXEMBI BKIIOYEHHs], Orpanndenus ucnonb3osanus. | [1K-3.

24. Untepdetic 12C npunimmnb paboThl, CXEMbI BKIIOYEHHUs], Orpanndenus ucnonb3obanus. | [TK-3.

25. UaTepdetic SPI npuHIMIB pabOTHI, CXEMBI BKIIIOUCHHUS, OTPAaHUYCHHSI HCIIOTH30BaAHHUS I1K-3.

26. OcoOeHHOCTH MTPOrpaMMHUPOBaHMs Web-cepBepa Ha MUKPOKOHTPOJIIEpPE OOIIHe TIK-3.
ITOPUTMBI

27. Oco0eHHOCTH IPOrpaMMUPOBaHHS Web-KINeHTa Ha MUKPOKOHTPOJUIEpE 00IIue T1K-3.
AITOPUTMBI

28. OCoOCHHOCTH MPOrpPaMMUPOBAHHUS Web-cepBepa Ha MUKPOKOHTPOJLIEPE Mepeiada TIK-3.
JAHHBIX Ha CepPBEp M MapCHHT.

29. OcoOeHHOCTH MTPOrPaMMUPOBAHUS CETEBOTO YCTPOMCTBA HAa MUKPOKOHTPOJLIEPE TIK-3.
nepejava gJaHHeIX Ha cepep MQTT.

30. OcobGeHHOCTH MPOrpaMMHUPOBaHUs Web-KITHeHTa Ha MUKPOKOHTPOJLIEPE TIK-3.
aBromaruueckoe nonyyenue IP anpeca

31. Hurtenpdetic USB. [Ipunmun aeictBus. CXeMbl BKIIOUYCHHS. DJICMEHTHas 0asa. ITK-3.

32. Unrepdeiic PCI, PCl-express. [Ipuniun neiicTBust. CXeMbl BKIFOUCHHSI. JIeMeHTHAs TIK-3.
basza.

33. Unrepdetic SATA, IDE. Ilpunmun aerictBus. CXeMbl BKIIOUYCHHs. DJIEMEHTHas 0a3a. ITK-3.

34. Untephec CAN (ModBAS). Ilpunmun neiictBus. Cxembl BKIIOYSHUS. JJIeMEHTHAsS TIK-3.

Oasa.




