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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 BEnlen
WNHudopMannoHHbIE TEXHOJIOTHH
KomnbrorepHble 1 MPOMBIIIIEHHBIE HHTEP(ENCH U ceTn
[TpoMmBlIIIICHHBII HHTEPHET Bellel B aBTOMOOUIIECTPOCHUN
[IpombIIIIIEHHBI HHTEPHET BELIEH B MAIIMHOCTPOECHUN
Cetu MESH mmpoxormonocHoi 6ecripoBOIHOM CBS3H.

2 MecTO IMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlucumiuinHa OTHOCHTCS K dYacTH, (OPMHUPYEMOH yYacTHHKaMH OOpa30BaTEIIbHBIX
oTHoIIeHUM, 610Kka b1 «lucuunanHsl (MOIYITN)».
JlucuuIuinHa HEIMOCPEICTBEHHO CBsI3aHA CO CIICIYIOIIMMH JTUCITUIUIMHAMU M IPAKTUKAMH

3 CTpyKTypa M cofep:KaHHe TN CHUILTHHBI

OO0mast TpyA0E€MKOCTh AUCIUTUTNHBI COCTABIISET 3 3aueTHbIe enuHuIbI (108 gacos).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne Bux yuebHoii padoTbr KoanuecTBo CemecTpbl
n/n 4acoB 6
1 AyIMTOpHBIE 3aHATHS 24 54
B ToMm uucie:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/IpakKTHYECKUE 3aHATHUS 18 18
1.3 | JlabopaTopHbIe 3aHITHS - -
2 CamocTosiTeJibHAasi paboTa 54 54
B ToM gucne:
2.1 | PaGora ¢ KOHCIIEKTOM JEKIMI 14 14
2.2 | IlogrotoBka K KOHTPOJIBHBIM paboTam 12 12
2.3 | Beimonnenue pacyeTHo-rpadudeckux padboT 10 10
2.4 | IloaroToBka K nud.3adery 18 18
3 IIpomexyTOUHAS ATTECTALMSA
3auet/mud.3aueT/s3K3aMeH qud.3a4eT
Hroro 108 108




3.2 TemaTnyeckuii NJIaH U3yYeHUs U CIUNIMHBI

TpynoemMkocThb, 4ac

AyautopHasi padora

®
<
Ne Pasznennl/TeMbl ° ~ g % = a. E 9 @ s s
n/m JUCHUATIHHBI 3 Ef a2 = <l= 5 2 g3
2 5 | E5E gEZ| Eg| gi
= | 28 3% 22 2
SE | & | 57| ©
1 Paspgen 1. Oranonnas Mmoaenb
B3aMMO/ICHCTBUS OTKPBITHIX CHCTEM H 30 10 4 - - 16
OCHOBBI CETEM
1.1 | Tema 1. Benenue B kypc. Knaccuduxarms 2 )
CEeTeH.
1.2 | Tema 2. ®usndeckue OCHOBHI JINHUN
. 2 1 4
nepenayu s cereit [N
1.3 | Tema 3. CereBoe 0060pynoBaHue u 2 2 4
APXUTEKTYpa JOKAIBHBIX CEeTeH.
1.4 | Tema 4. IIporoxon TCP/IP mnst UOT 5 1 4
YCTPOKMCTB
1.5 | Tema 5. O630p TEXHOJOTUH U IPOTOKOJIOB 2 2
loT
2 Paznen 2. HpOBOI[HBIev 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(hEHCHI AT TOKIIOYEeHUS BHEITHUX 2 2
YCTPOMCTB
3 Paznen 3. BCCHpOBOILIjLIe MporpaMMHBIE H 24 8 4 ) ) 12
anmnapaTHble HHTepQeiich
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 Pasnea 4. [IpoekTupoBanue u oTiaaaKa
CHCTEM C POBOHBIMH I 28 8 4 - - 16
OecnpoBOAHBIMU MHTEpdeHicaMu
4.1 | Tema 1. 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
MHUKPOKOHTpPOJIIEpaM
4.4 | Tema 4. YrpasneHue 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 MNpPOCTPaHCTBEHHOMY
oxpary. Ilepemaua wuHpopManuu C HCHONB30BAHHUEM MPOBOJOB M 0e€3 MpoBOJOB (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. IIpoTokoss
MPHUKIATHOTO YpOoBHs. [IpOTOKONBI ypOBHS mpeacTaBicHHUs. [IpOTOKOIBI CEaHCOBOTO YPOBHS.
[TpoTokoNIBI TpaHCTIOPTHOTO ypoBHs. I[IpOTOKONBI ceTeBOro ypoBHs. [IpOTOKONIBI KaHAIBLHOTO
ypoBHs. [IpoTokonsl ¢usmueckoro ypoBHS. (OCOOCHHOCTH MPOTPAMMHPOBAHUS  CETEBBIX
npwiokeHnid. OCHOBHOE ceTeBOE OOOpYJOBaHWE: IOBTOPHUTEIH, MOCTBI, KOMMYTAaTOPHI,
MapIIpyTU3aTOpbl M TLTI036l. OCOOEHHOCTH TOCTPOCHHS JIOKATBHBIX BBIYUCIUTEIBHBIX CETEH
pa3InYHBIX MacITa0oB.

Du3nYecKue Cpeibl, UCMOIb3yeMbIe I TIepeadyn JaHHbIX. TeXHOJIOTHH, UCIIONIb3YyEeMbIC 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 ceTeid — Ethernet u Wi-Fi.
TexHosoruu, ucmoiib3yeMbie B TmobdanpHbix 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 IS TCIIEMETPUH U yiipaBieHus — EIA/TIA-422,
CAN, EtherCAT, ZigBee, Z-Wave, LoRa, SigFox.

2. IIpoBoaHBIC IPOrPAMMHEIC M AlIIApATHEIC PIHTGDd)CfICLI

Crenanu3upoBaHHble  MHTEp(QEHCHl  JUIS  MOJAKIIOYCHUS BHEIIHUX  YCTPOHCTB K
MHUKPOKOHTpOJUIEpaM U Mmukpormporieccopam: 12C, SPI, 1-Wire/TWI, 12S, TTL, UART, SSC, PWM,
napawienibibiii LCD.  OCHOBHBIE ~ TEXHUYECKHE  XAPAKTEPUCTHKH W OCOOCHHOCTH
IPOrPaMMHUPOBAHUS.

Crenanu3upoBaHHble  MHTEp(QEHCHl  JUIS  MOJAKIIOYCHUS  BHEIIHUX  YCTPOHCTB K
MUKponporeccopam u mukpokommbiotepam: USB, PATA/IDE, SATA, eSATA, mSATA,; M.2,
NVMe; PCI, PCMCIA, PCI-Express, ExpressCard, SDIO, MMC.

3. becnpoBOIHBIC TPOTPAMMHBIC 1 AIIAPATHBIC HHTCDd)CﬁCBI

O0630p OecripoBoiHbIE UHTEP(EHCOB UIsI MUKPOKOHTPOJUIEPOB M MHUKPOIPOIIECCOPOB.
[Toaxmouenne 3G/4G monemoB. Ilomyuenume u o0paboTka MJaHHBIX OT HAaBHTAIIMOHHBIX
GPS/GLONASS/BeiDou npueMHHKOB. OCHOBHBIE TEXHUYECKHE XapPAaKTEPUCTUKU U OCOOEHHOCTHU
pOTPaMMHPOBaHUs. TEXHOJIOTHH, WCIOIb3yeMble B TPOMBIIUICHHOW aBTOMATH3allMH LIS
TeyieMeTpuu U ynpasienus — ZigBee, Z-Wave, LoRa, SigFox, Wi-Fi, Bluetooth.

4. IlpoeKTHPOBAHNE W OTJIAAKA CUCTEM C IPOBOAHBIMU HIIN 6eCH1’)OBOI[HBIMI/I I/IHTCDd)CI;'ICB.MI/I

[TocTaHoBKa 3a7auM TMPOCKTHPOBAHMS CHUCTEMBI C MPOBOAHBIMH WJIM OECIPOBOAHBIMU
uHTepdeiicamu. BriOOp MHKpOHTpoOJUIepa WM MHUKporporeccopa. OmpeneneHne HE0OXO0IUMON
(YHKIIMOHAJIBHOCTH TIPOTrpaMMbl U (GopMHUpoBaHUE anroput™a ee paborsl. Kondurypupoanue
MHUKPOKOHTPOJUIEpa WJIM MHKpOTpoIeccopa Ui padoThl ¢ HEOOXOTUMBIM HHTEphercoM.
Hamucanme mporpaMMel W €e oOmIagKa 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 gokaabHoi 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. ®epepanbubiii 3akoH oT 01.05.2019 1. Ne 90-®3 «O BHeceHMM W3MEHEHUU B
®enepanbubiii 3akoH "O cBsa3u" u DenepanbHbiii 3ak0H "OO0 wHBOpMaIK, UHPOPMAITMOHHBIX
TEXHOJIOTUSIX U O 3aIIUTE HH)OPMAIHIDY

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

3. [NocranoBnenwue IIpaBurensctea PO ot 31.12.2021r. Ne 2606 "O6 ytBepxkaeruun [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 P® ot 12.10.2004 1. Ne 539 "O nopsiake peructpanuu
PaZMOdIIEKTPOHHBIX CPEJICTB U BHICOKOYACTOTHBIX YCTPONCTB

4.2 OcHoBHas INTEpaTypa

1. Ilpynuuko, B. M. Ilepudepuiinsie yctpoiictBa DBM. Bremnue 3anoMuHaroniue
ycTpoicTBa : yueOHHK 11t By30B / B. M. Ilpynnukos, B. B. Kyty3oB. — Mocksa : U3naTenscTBO
FOpaiit, 2026. — 182 ¢. — (Bricmee obOpa3oBanue). — ISBN 978-5-534-19182-0. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdpopma IOpaiiT [caliT]. — URL:
https://urait.ru/bcode/589727.

2. KoMIbloTepHBIE CETH : yUYeOHMK W MPAKTUKYM JUIS BY30B / 1OJ HAyYHOH pemakumueit A.
M. Heuaesa, A. E. Tpy6una, A. FO. AaucumoBa. — Mocksa : M3gatensctBo IOpaiit, 2026. — 515
c. — (Bricmee obpazoBanue). — ISBN 978-5-534-21452-9. — TekcT : 310€KTPOHHBIH //
O6pasoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/590190.

3. Kpyrckux, B. B. Mogenuposanue B LabVIEW : yueGuuk 1 By3os / B. B. Kpyrckux.
— Mockga : UznarensctBo FOpaiit, 2026. — 171 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-


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/

534-13681-4. — Texkcr : anexktpoHHbIi // Obpa3zoBarenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/588426.

4.3 lonoJHUTE/IbHAS JUTEPaTypa

1. Caxues, A. M. Ludpossie ycTpoiCTBa 1 MUKPOMPOIIECCOPHI : YUeOHUK AJisi By30B / A.
M. CaxueB. — 3-¢ usn., nmepepad. u momn. — Mocksa : U3narensctBo HOpaiit, 2026. — 148 ¢. —
(Beiciee  obpazoBanme). — ISBN  978-5-534-18602-4. — Tekct : SIEKTpOHHBIA //
O6pasoBarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/585346.

2. lludpoBbie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHI : yueOHoe mocodue / A.W. Ogunen [u ap.]..
— Owmck : OMckuii rocyiapcTBeHHBIN TexHnueckui yausepcurer, 2021. — 80 ¢. — ISBN 978-5-
8149-3318-8. — Texkcr : anekrponnbiit // Ludporoit odpaszoBarensHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/124895.html.

3. Jlomaxkos, C. Ilepudepuitapie ycTpoicTBa BEIYUCIUTEIBHON TEXHUKHU | yueOHOE TTocoOue

/ C. JlomakoB. — 5-e u3a1. — Mocksa : Uutepuer-Yuusepcurer Unpopmanmonusix TexHomorui
(MHTYUT), Air IIm Ap Memua, 2026. — 419 c¢. — ISBN 978-5-4497-1648-4. — Tekcr :
anektpornbt // IludpoBoii oOpazoBatenbHblii pecypc IPR SMART : [caiitr]. — URL:

https://www.iprbookshop.ru/160027.html.
4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECYPCHI

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

2. OduuuanbHpliii cailt ®PenepaabHOr0 areHTCTBa MO TEXHUYECKOMY PEryJIHpPOBaHUIO U
metposoruu http://protect.gost.ru/

3. DneKTpoHHBINA 00pa3oBaTeNbHBIN pecypc "DnekrporexHuka" Ha miatpopme LMS MITY

4. HaroHansHBIN TOpTai oHnaitn o0yuenust «OTKpbiToe oOpa3oBanue» https://openedu.ru

4.5 JInueH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ol0ecmeuenmne

. Microsoft-Office

. PTC-MathCAD

. Microsoft-Windows
. Arduino IDE...

WM

4.6 CoBpemMeHHBbIe MPO(ecCuOHATbHBbIE 0a3bl TaHHBIX U HHGOPMALIMOHHBbIE
CIIPAaBOYHbIC CHCTEMbI

. CnpaBouno-mpaBoBas cucrtema «KoncynpranTt+H» http://www.consultant-urist.ru
. CnpaBouno-mipaBoBas cucrema «["apant» http://www.garant.ru
. I[Topran oTkpbeITEIX AaHHBIX Poccuiickoit deneparuu https://data.gov.ru
. ba3a nmanneix Haywnoii anextponHo# 6udinorekn eLIBRARY .RU https://elibrary.ru/
. ba3za nmanHBIX 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 — uHQpopMmanuwoHHas — cucrtema «HarnumonaneHas
AIIEKTPOHHASI OnbIMoTeka» https://H30.pd

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

O~ wNPE-


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. KommproTepHBId KJIaCC C TPEAYCTAHOBJICHHBIM IPOTPAMMHBIM  OOECIICUCHHEM,
yKa3aHHBIM B M. 4.5, MynpTHMeauiiHoe 0o0opyaoBaHHE (TIPOSKTOP, IMEPCOHATBHBIA KOMIBIOTEP
npernoaaBaress).

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

6 MeTtoauyecKkue peKOMeHAANNU

6.1 MeToanueckue peKoMeHaIUM JIsI IPenoaaBaTeis M0 OpraHu3amuu
00y4eHus

Ha nepBoM 3aHSATHM MO JUCHUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C MOPSAKOM €€
u3yuyeHus (TemMamu Kypca, (hopMamMu 3aHATUH, TEKYLIETr0 U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIHUIUIMHBI B CUCTEME HayK, €€ MPAKTUYECKOE 3HAUYECHUE, JJOBECTU [0 CTYACHTOB
TpeOoBaHus K (hopMe OTYETHOCTH M TNPUMEHEHUS BUIOB KOHTpOJA. Bwlparorcs 3amanus uis
MOJTOTOBKU K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM.

[Ipu moAroTOBKE K MPAaKTUYECKUM paboTaM MO NepedHIo 00BSIBIECHHBIX TEM MPEnoaBaTesto
HEO0OXO0MMO YTOUHUTH IJIaH UX MPOBENEHUs, MPOIyMaTh (POPMYIUPOBKU U COJIEpKaHUE YUEOHBIX
BOIIPOCOB, BHIHOCHUMBIX Ha 00CYXJICHHE, 03HAKOMHUTbHCSA C MIEPEUHEM TEMAaTUYECKHX BOIIPOCOB.

B xonme pabGoTbl BO BCTYNHUTENBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paloThl, ONpPEAETUTh MOPAIOK €€ MPOBEACHUS, BpeMs Ha 00CYXJIeHHE KaXKA0ro yueOHOro Bompoca.
[Ipumensis  (QpoHTaNbHBIA  OMPOC  J1aTh  BO3MOXKHOCTb  BBICTYIUTb BCEM  CTYICHTaM,
IIPUCYTCTBYIOIIMM Ha 3aHATHUU.

B 3akimtounTenbHOM yacTu paboOThI ClleyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYILICHUI
KaXJI0r0 CTy/A€HTa M Y4eOHOW TIpynmbl B HEJOM. PacKpbITh MOJOXKHUTEIbHBIE CTOPOHBI U
HEJOCTaTKU MPOBEJIEHHOW MNpakTUYecKoil paboTbl. OTBETUTh Ha BOMPOCHI CTYAEHTOB. Bbinarh
3aaHus JUI CAMOCTOSTENIbHONW pabOThI IO OJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

MeTtonuka npenojiaBaHusl TUCHUIUIMHBI « TEXHOJIOTMM M MPOTOKOJIBl UHTEPHETA BEle» U
peain3anysg  KOMIETEHTHOCTHOIO IOAXOJAa B  M3JIOKEHMM M BOCIPUATHM  MaTepuaia
npeycMaTpUBAeT HCIOIB30BaHHUE CIEIYIOIMX AKTUBHBIX M MHTEPAKTHBHBIX (OpM IMpoBereHHUs
IPYNIOBBIX, UHIANBUAYAIbHBIX, ayJUTOPHBIX 3aHATUH B COUYETAHUHU C BHEAYAUTOPHOH paboToOH ¢
1eNbI0 (POPMUPOBAHUS U PA3BUTHS MPO(HECCHOHAITBHBIX HABBIKOB 00YYaOLIHXCS:

— MOATOTOBKA K BBIIOJHEHUIO U 3aIUTa MPAKTUYECKUX PAOOT C MOMOIIBIO CHEIUATU3UPOBAHHOTO
POrPaMMHOTO 00ECIICUSHUS;

— 3aIlUTa U UHAUBUAYAIbHOE 00CYKICHNE BBIIOIHAEMbIX ATANIOB pacueTHO-TpapHUUeCcKUX padoT;
— TEXHOJIOTUHU aHAJIW3a CUTYallui /Ul aKTUBHOT'O 00y4€HHs, KOTOPbIE TIO3BOJISIOT 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
nporecca Mo AUCUUIIIMHE UCIIONB3YIOTCS CIAEAYIOUUE HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIUOHHBIE
TEXHOJIOTUH: MPE3CHTALMH ¢ IPUMEHEHNEM MPOeKTopa U mporpammsl PowerPoint.
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6.2 MeToanuyeckue yKazaHusl JJ1s1 00y4alouIUXcsi 0 OCBOECHUIO IU CIUNJIMHBI

CamocrosiTennbHass paboTa SIBIASETCS OAHUM U3 BHUAOB yueOHBIX 3aHsaTud. Llems
CaMOCTOSITENILHON PabOThl — MPAKTUYECKOE CaMOCTOSTEILHOE MOJNyYEeHHUE CTYJCHTAaMU HAaBBIKOB
paboT, paccMaTpuBaeMbIX B IPOIECCE U3YUEHUS TUCUUTUIHHEIL.

AyauTOpHAs CaMOCTOSTENbHAS paboTa MO JUCIHUILTAHE BBIOTHICTCS HA yUSOHBIX 3aHATHSIX
M0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOaBATEINS U MO €r0 3aJJaHUIO.

BreayautopHass camocTosiTeNibHAsE padoTa BBIIOJNHSACTCS CTYACHTOM 110 3aJIaHUIO
npenoaaBaTess, Ho 6e3 ero HermocPeICTBEHHOTO Y4aCTHsl.

3amaun caMOCTOSTENbHON pabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM paboThI;

- OCBOCHHE COJICPIKAHUS JUCIUILTUHBL;

- yrayOseHue coiep KaHus U OCO3HaHNWE OCHOBHBIX MOHATUN AUCIUITIINHBL

- HCIIONb30BaHME MaTepuasa, COOpPaHHOTO M IOJyYEHHOTO B XOJE CaMOCTOSTEIbHBIX
3aHATHH 11 9)PEKTUBHON MOATOTOBKH K TU(HEepEeHIIMPOBAHHOMY 3a4ETy.

Bupl BHEAyAUTOPHON CAMOCTOSTEILHON paOOTHI:

- CaMOCTOSTEIbHOE U3yUYEHUE OTJCIbHBIX TEM AUCHUIIINHBL;

- BBITIOJTHEHUE PACUYCTHO-TpaPUIECKUX padoT;

- IOITOTOBKA K KOHTPOJIbHBIM paboTam

- OJITOTOBKA K AU(PepeHIIMPOBAHHOMY 3aUeTy

Jis  BbIMOJMHEHHs] JIOOOTO0 BHUJA CAMOCTOATEIBHOW pPabOThl HEOOXOAMMO MPOMTH
CJICYIOLIHE ATAIIBI:

- OTpe/IeIICHUE 1IeJIM CAaMOCTOSTENIbHOM paboTHI;

- KOHKpETHU3aIus T03HABATEIILHOM 3a/1a4H;

- CaMOOILIeHKa TOTOBHOCTH K CAMOCTOSITENIbHOM paboTe;

- BEIOOp a/IeKBaTHOTO CIIOco0a JIEHCTBHSA, BEAYILETro K PEIICHHUIO 33/1a4H;

- IUIaHHpOBaHHE paboOThl (CAaMOCTOSITENFHOM WJIM C TOMOMIBIO MPENoJaBaTeNs) Hal
3aJJaHAEM;

- OCYIIECTBJICHHE B TMPOIIECCE BBIMOJHEHUS CAMOCTOSITEILHOW pPabOThl CaMOKOHTPOJIS
(TIPOMEKYTOYHOTO U KOHEYHOTO) PE3YJIbTATOB pa0OThl U KOPPEKTHPOBKA BHIMIOJTHEHUS PAOOTHI;

- pednekcus;

- Ipe3eHTaIHs paOdOTHI.

7 DOoHJ OLEHOYHBIX CPEACTB

B mporecce 00y4eHHsT HCTIONB3YIOTCS CIEAYIONIME OIEHOYHBIE (OPMBI CAMOCTOSITEIHHON
paboThl CTY/JEHTOB, OLICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUYHBIX
aTTecTalui:

- 3aIMTa JJA0OPaTOPHBIX padoT;

- KOHTPOJIbHBIE Pa0OTHI;

- BBITIOJTHEHHE U 3alllUTa pacyeTHO-TpapuuecKuXx padoT;

- i pepeHIMPOBaHHBIN 3aUeT.

OneHouyHbIe CpeACTBa TEKYIIEro KOHTPOJS YCIEBAEeMOCTH BKIIIOYAIOT KOHTPOJbHBIC
3aJjaHus 110 MPAKTUYECKUM paboTaM HHIUBUAYAIBHO ISl KAXKI0T0 00ydJaromerocs.

B pesynbrare ocBOeHUS AUCHUTUIHNHBI (MOAYIs) GOPMHUPYIOTCS CIEAYIOIINE KOMIETCHIINHN:

Kon
HanmMeHoBaHHe KOMIIETEHIIMU BBINMYCKHUKA
KOMIIeTeHINH
K-3 Cnoco0eH MpoeKTUPOBATh U MIIAHUPOBATH CETH MPOBOTHON U
' OecIpoBOIHOM TIepeIauyl JaHHBIX UHTEIUIEKTYaIbHBIX PATHOCUCTEM
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7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3Y/JIbTATOB 00yYeHusl

HepequL OLCHOYHBIX CPCACTB 110 JUCHUIIIINHE «TexHoyornu u IMPOTOKOJIbI UHTCPHECTA BCHIGI\/’I))

Ne
/i

Bun xouTpons
pe3yIbTaTOB
o0y4eHus

HanmenoBanue
KOHTPOJIS pe3yIbTaTOB
oOyJeHus

Kpatkas xapakrepucTrka KOHTPOJIs
pe3yJabTaToOB 00yUYEeHUs

Texymui

KonTponbhas padbora

KonTponbHas paboTa BbINOJIHAETCS
UHIUBUAYAIBHO KaXAbIM CTYJEHTOM.
KonTponbHas paboTta cocToUT U3 TpEX
3aaHuil o Teme pasnena. [Ipu nposepke
IpenojaBaTelib OLICHUBAET IPaBUIIBHOCTh
IIPOU3BEICHHBIX PACUETOB.

Texymui

PacuetHo-rpadpuueckas
pabota

OOyyaronuiics B TEYEHHE CEMECTpa
CaMOCTOSITENILHO BBINOJIHSACT Pl PaCUETHO-
rpadguveckux padoT mo teme pazaena. [pu
[IPOBEPKE MPETo1aBaTellb OLIEHNUBAET
KadyecTBO 0(hOPMIICHHSI, MPABHIIBHOCTh
pacueToB U BBIBOJIOB. Jlanee mpoBOAUTCS
3alIUTa pacueTHO-TpaPrUECcKOi paboThI
Ka)KJIOTO CTy/ICHTa MHIWBUYalbHO B
dbopmate "Bompoc-oTBet" (3amarorcs 3
BOIIPOCA).

[IpomexyTouHbIH

JuddepeHurpoBaHHbIiI
3a4er

[TpomexxyTouHast aTTecTanus 00yJaromuxcs B
dopme "IuddepenuupoBaHHblii 3auet”
MIPOBOJIUTCS TI0 PE3YJIbTaTaM BBHITIOJTHEHUS
BCEX BUJIOB yueOHOM paboThI,
MPEyCMOTPEHHBIX Y4eOHBIM TUIAHOM TIO
JAHHOM JUCHUHUIUIMHE (MOJYJI0), IPH 3TOM
YYUTBIBAIOTCS PE3YJIBTATHl TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH B T€YEHHE CEMECTPA.
O1nEeHKa CTENEHN JOCTIKEHUS
00yYaromuMUCs IJIAHUPYEMBIX Pe3yJIbTaTOB
00ydeHus 0 TUCIUTUTHHE (MOJTYITIO)
MIPOBOJIUTCS MIPETIOIaBaTENIEM, BETyLITUM
3aHSATHS 110 TUCIHUIUINHE (MOIYIIO) METOIOM
3KCIepTHOM oneHKH. 11o utoram
MIPOMEKYTOYHOM aTTECTAIMH IO AUCIUTUINHE
(MOMyITI0) BBICTABIISAETCS OLICHKA «OTIMYHOY,
«XOPOILIOY», KYAOBIETBOPUTEIHHOY UITH
«HEYJIOBJIETBOPUTEIHHOM.
JuddepeHnpoBaHHbIN 3a4eT IPOBOIUTCS B
MUCbMEHHOM (opme. B aynutopun HaxoauTcs
TpernoaBaTeNib U He Ooiiee 15 yenoBek u3
qrcia CTyIeHTOB. Bo BpeMs npoBeieHust
JuddepennmpoBaHHOTO 3a4€Ta €ro
yYaCTHHMKAM 3alpeniaeTcsi IMeTh pH cede u
HCIIOJIb30BaTh CPEJICTBA CBS3H (COTOBBIE
tenedonbl, MUKpOGOHHI H 1p.). CTyIeHTY
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BbIJIa€TCs OMJIET C TPeMs BOIIPOCAMH.
HmutensHOCTh J{uddepeHmpoBaHHOTO
3aueta 1 ac (60 MUHYT).
K nmpomexyTouHOi1 arTecTanuu 10IyCKarTCs
TOJIBKO CTYJ€HTbI, BBIIIOJIHUBIIUE BCE BUJIbI
y4eOHOM paboThl, IPeTyCMOTPEHHbIE paboueit
IIPOrpaMMOH MO AMCUHUIIINHE « TeXHONIOruM 1
IIPOTOKOJIbI UHTEPHETA BELIei» (BBIMOJIHUIN U
YCHELIHO 3aIlUTUIIA IPAKTUYECKHE,
KOHTpOJIbHBIE pa0OThI U PacueTHO-
rpaduueckue padoThl)

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yYeHHUS

[TokazaTenemM OLIGHMBAHHMS KOMIIETEHIIMH Ha pa3IMYHBIX J3Tamax HX (OPMHUPOBAHUS

ABIACTCA JOCTHKCHUC O6y‘laIOIJ_[I/IMI/ICSI IIaHUPYCEMBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUIIIINHE

(Moyio0).
MokazaTein Kpurtepuu ouennBanus
2 3 4 5
3HATB: OO6yyarommiicst OO6yuarormuiics OO6yuatormuiics OO6yuarommiicst
Mozenu JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
B3aUMOJIEHCTBUS MIOJTHOE OTCYTCTBHE HETIOJIHOE YaCTHYHOE MIOJTHOE
OTKPBITBIX CHUCTEM, WJIN HEIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COBpPEMEHHBIC COOTBETCTBUE MOJICNIN | CIEAYIOIIMX 3HAHUM: | CICAYIOUINX 3HAHUN: | CIETYIOLINX
pemIeHus MOCTPOCHHS | B3aUMOJCHCTBUS B3aMMOJICHCTBUS croco0oB mepenaun 3HaHUIL:
CETEBBIX YCTPOICTB, | OTKPBITBIX CHCTEM, OTKPBITBIX CUCTEM, uHpopmanuu B MOJeNn
MpPUMEHSEMBIE NIPU COBpPEMEHHbIE COBpPEMEHHBIE PaAMOTEXHUUYECKHX B3auMOJeHCcTBUSA
MPAaKTUYECKON pelIeHNs IOCTPOCHHUS | pelIeHHs IOCTPOCHUS | CUCTEMAaX U OTKPBITBIX CUCTEM,
peanu3aliy CETEBBIX | CETEBBIX YCTPOUCTB, CETEBBIX YCTPOICTB, | KOMILIEKCAX C COBPEMEHHEBIE
YCTPOMCTB, U IMPHUMEHSIEMBIE MTPH MIPUMEHSAEMBIE NIPH TTOMOIIBIO peleHus
TEHJICHIIUH UX MPAKTUYECKOH MIPAKTUYECKOHN pa3IHYHBIX MOCTPOECHHUS
pa3BUTHS; pean3aniy CETEBBIX | PEaln3alii CETEBBIX | MHTEPQEHCOB; CETEBBIX yCTPOWCTB,
CrocoOBI Iepeadn YCTPOMCTB, U YCTPOMCTB, U Homnyckatorcs MIPUMEHSEMBIE TIPU
nHpopmanuu B TEHJICHIIUH UX TEHJICHIINH X HE3HAYNUTEIbHbIC MPaKTHYECKOH
PaINOTEXHUYECKHUX pa3BUTHS, pa3BUTHS; OLINOKH, peanu3anum
CUCTEMAX U CIEAYIOIINX 3HAHUI: Honyckatorcs HETOYHOCTH, CETEBBIX YCTPOMICTB,
KOMILIEKCaX C €noco0oB nepeaavn 3HAYNUTEIIbHBIC 3aTpyOHEHUS IPU W TEHJICHIIUH UX
MOMOII[BIO nH(popManyy B OLINOKH, AHATUTUYECKUX pa3BUTHS;
pa3IUYHbIX PaIMOTEXHUYECKUX MPOSIBIIAETCS orepanusx. CHOCOOBI Iepeiaun
nuHTepdeiicos; CUCTEeMax U HEI0CTaTOYHOCTh nH(OpMaIVH B
KOMILIIEKCaX C 3HAHUMH, O PsTy PaaMOTEXHUYECKHUX
MOMOILBIO MoKa3arenen, CUCTEMAaxX U
pa3IUYHbIX oOyuarommuiics KOMILIIEKCaxX C
nuHTepdeiicos; WCTIBITBIBAET TTOMOIIBIO
3HAYUTEIbHBIC Pa3INIHBIX
3aTpyIHEHUS MIPU nuHTepdeicos;
OMEePUPOBAHUM CB00OOIHO
3HAHUAMH [IPU UX orepupyer
MepEeHOCe Ha HOBBIE IPUOOPETEHHBIMU
CUTYyallUH. 3HAHUSIMH.
YMeTb! OO0yuaronuincs He OO6yuaromuiics OO6yuaromuiics Ob6yuaromnuiics
pa3pabarbiBaTh yMeeT WM B JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
CUCTEMBI HEIOCTaTOYHOMI HEMNOJIHOE YaCTUYHOE MOJIHOE
JUCTAHIIIOHHOIO CTETEHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
cOopa JTaHHBIX. paspabaTbIBaTh CIEAYIOUIMX YMEHUN: | CIAEAYIOIUX YMEHUH: | CHEIYIOIUX
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MPUMEHS T CHCTEMBI pa3pabaTbIBaTh pa3spabaTbIBaTh YMEHUIA:
KOMITBIOTE€PHBIE JIMCTaHIIMOHHOTO CHCTEMBI CHCTEMBI paspabaTbIBaTh
CHCTEMBI U TTaKeThI cOopa TaHHBIX. JMCTaHIIMOHHOTO JMCTaHIIMOHHOTO CHCTEMBI
MPUKITaIHBIX MIPUMEHSTH cOopa JaHHBIX. cOopa JaHHBIX. JIMCTaHIIMOHHOTO
MpOrpamMM st KOMITBIOTEPHBIE MIPUMEHATh MIPUMEHATh cOopa TaHHBIX.
MPOEKTUPOBAHUS U CHCTEMBI U TTaKEThI KOMITIBIOTEPHBIE KOMITIBIOTEPHBIE MIPUMEHSATH
UCCIIEJOBAaHMS MIPUKITATHBIX CHCTEMBI U TTaKEeThI CHCTEMBI U TTaKEeThI KOMITBIOTEPHBIE
ceTeBBIX U(POBBIX MpOrpamM JIJIst NPUKITIHBIX NPUKITIHBIX CUCTEMBI U TaKEThI
YCTpOICTB. MPOEKTUPOBAHUS U HpOrpamMM JIJIst HpOrpamMM JIJIst TIPUKIIaHBIX
UCCIIeIOBAHUS NPOEKTUPOBAHUS U NPOEKTUPOBAHUS U porpamm st
CEeTEBBIX U(PPOBBIX HCCIIEJ0BaHMs HCCIIEJ0BaHMs MIPOEKTUPOBAHUS
YCTpOMCTB. CeTeBBIX IU(PPOBBIX CeTeBBIX IU(PPOBBIX HCCIIeIOBaHUSA
YCTpPOMCTB. YCTpPOICTB; CETEBBIX ITUPPOBBIX
Homyckarorcst pa3pabaTsIBaTh YCTpOICTB.
3HAYUTEIbHBIE CHCTEMBI CBoOomHO
OIINOKH, JVCTaHIIMOHHOTO orepupyer
TIPOSIBIISIETCS cbopa JaHHBIX. IprOOPETEHHBIMHI
HEJIOCTaTOYHOCTh MIPUMEHATH YMEHUSIMH,
YMEHHH, 110 Py KOMITIBIOTEPHBIE MIPUMEHSET UX B
nokKaszarenei, CHCTEMBI U MaKeThI CUTYaIUIX
oOyuarouiics MIPUKJIaJHBIX HIOBBIILIEHHON
UCTIBITHIBAET HpOrpamMM JIJIst CJIOKHOCTH.
3HAYUTENbHbIE MPOEKTUPOBAHUS U
3aTpyIHEHUs MIpU UCCIIEJ0BaHMS
OIIEpPUPOBAHHIH CeTeBBIX IIU(PPOBBIX
YMEHHSIMH TIPH UX YCTPOMCTB.
TepeHoce Ha HOBBIE ‘YMeHUs 0CBOEHBI, HO
CHUTYyaIHH. JOIYCKarOTCs
HE3HAYNUTEIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS MIpU
aHAJIMTUYECKUX
orepanusx, rnepeHoce
yYMEHH Ha HOBBIE,
HeCTaHIapTHbIC
CHUTYaIHH.
BJIAJCTh: OO6yyaromuiicst He OOyuatommuiics B OO6yuatormuiics OO6yyarommiicst B
HaBBIKAMHU BIIAJICET WU B HEJIOCTAaTOYHON YaCTHYHO BJIaJICET: MIOJTHOM 00BbeMe
MPOTPaMMHPOBAHUS | HEAOCTATOUHOM CTETICHH BIIaJICET: BJIaJICTh HABBIKAMHU BIIAJICET:
unHTepdeiicon CTETICHH BIIa/ICCT BIIaJICTh HABBIKAMHU MIPOTPaMMHPOBAHNUS HaBBIKAMHA
HaBBIKAMHU HaBBIKAMHU MIPOrpaMMHpOBaHusl | nHTEp(dEiicoB MIPOTPaMMHUPOBAHUS
MPOEKTUPOBAHUS MIPOTrPaMMHUPOBAHUS nHTepdeiicoB HaBBIKaMH uHTepdeiicon
CETEBBIX CTPYKTYP uHrepdeiicor HaBBIKAaMU MPOEKTUPOBAHUS HaBBIKAMHU
cOopa aHHBIX HaBBIKAMU MPOEKTUPOBAHHUS CETEBBIX CTPYKTYP MPOCKTUPOBAHUSI
MPOEKTUPOBAHUSI CETEBBIX CTPYKTYP cOopa JaHHBIX CETEBBIX CTPYKTYP

CETEBBIX CTPYKTYP
cOopa JaHHBIX

cOopa JaHHBIX
HaBBIKAMHU
MPOrpaMMHUPOBAHUS
nHTepdeiicoB
OO0yuaromuiics
WCTIBITBIBACT
3HAYUTENbHbIC
3aTPYIHEHUS [IPU
MPUMEHEHHUU
HaBBIKOB B HOBBIX
CHUTYaIHsIX.

HaBBIKAMU
IPOTrpaMMHUPOBAHUS
nHTepdeiicoB
HaBbIku 0CBOEHBL, HO
JIOITy CKAIOTCS
HE3HAUUTEIIbHBIE
OIIOKH,
HETOYHOCTH,
3aTPyqHEHUS IIPU
aHAJIMTHYECKUX
olepanusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHapTHbHIE
CUTYyallUH.

cOopa JaHHBIX
Cso60oaH0
MPUMEHSET
MOJTy4EHHbIC
HAaBBIKU B
CUTYaIUSIX
MOBBIIICHHOHN
CIIO’KHOCTH.
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IIIkaJyia oueHUBaHUs MPOMEKYTOYHOM aTTecTanun: J{nddepennupoBannsblii 3auet

IIIxana oneHUBaHUA

Omnucauue

O1iIu4HO

HCCTAaHJAPTHBIC CUTYyallH.

BrinmonHeHs! Bce BUIBI yueOHOU pabOoThI, MPEAYCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyZIeHT IEMOHCTPHUPYET COOTBETCTBHE 3HAHUN, YMEHUH,
HABBIKOB MPUBEICHHBIM B TaOIUIAX [TOKA3aTEsIM, OIEPUPYET
MPHOOPETEHHBIMU 3HAHUSMH, YMCHHUSIMH, HABBIKAMU, IPUMEHSIET UX B
CUTYAILUSX IMOBBIIIEHHOM CIIOKHOCTH, HE UCIIBITHIBAET 3aTPYAHEHUN [TPU
AHAJIMTUYECKUX ONEPaAlUAX, IEPEHOCE 3HAHUN U YMEHUI HA HOBBIE,

Xopomuio

HCCTAHOAPTHLIC CUTYyalluM.

BoinonHeHs! Bce BUbl yueOHOU padoThl, IPEAyCMOTPEHHBIE YUeOHBIM
1w1aHoM. CTyJIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB MPUBEIEHHBIM B TaOJIUIAX [TOKA3aTENSIM, OEPUPYET
npuoOpETEeHHBIMU 3HAHUAMHU, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTYaLUsX MMOBBIILIEHHON CcI0KHOCTU. [Ipn 3TOM MOTYT OBITH JOMYIIEHbI
HE3HAYUTENIbHbIC OUTMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU
aHAJIMTUYECKUX ONepalusix, IepeHoce 3HaHUI U YMEHHI Ha HOBBIE,

YIIOBJ'IGTBOPI/ITGHBHO

IMEPECHOCE HAa HOBBIC CUTYAILIUH.

BoinonHeHs! Bce BUbl yueOHOU padoThl, IPEeAYyCMOTPEHHBIE YUeOHBIM
11aHoM. CTyJIEHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHUH,
YMEHHH, HaBbIKOB MPUBEIEHHBIM B TAOJIUIAX [TOKA3ATENSAM, TOMYCKAIOTCS
3HAYMUTENbHbIC OIIMOKH, IPOSBISAETCS OTCYTCTBHE 3HAHUH, yMEHUH,
HABBIKOB 110 PsIly MOKa3aTesel, CTyIeHT UCIIBIThIBAET 3HAUNTEIIbHbBIE
3aTpyIHEHUS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU MPU UX

HeynoBnerBoputenbHO

IIpH UX IICPCHOCC HA HOBBIC CUTYAIlMH.

He BbInosnHeH oauH nin 6ojee BUAOB yueOHOM paboThI,
MPEIYyCMOTPEHHBIX Y4eOHBIM TIaHOM. CTYACHT IEMOHCTPHUPYET MOJTHOE
OTCYTCTBHE WJIM HEJOCTATOYHOE COOTBETCTBUE 3HAHUH, YMEHUI, HABBIKOB
NIPUBEJICHHBIM B TaOJIMIIaX IMOKA3aTeIsIM, TOMTYCKAIOTCS 3HAYUTEIbHbIC
OLIMOKHU, MPOSIBIISETCS OTCYTCTBUE 3HAHUN, YMEHHI, HABBIKOB T10 PSIY
ToKa3aresieid, CTYICHT He MOXET OTIePHUPOBATh 3HAHUSMH U YMEHHUSIMH

IIkana oueHUBaHKUS TEKYIIEro KOHTPOJIA

HanmenoBanue
KOHTPOJIA [Ikana oueHUBaHUS Onucanue
pe3yiabTaTOB
0o0yueHus
OtmmuHo - PaboTta ciana B cpok, pacueTHas U 3ananue Ha PT'P Beigaetcs
rpaduyuecKkasi 4aCTH BBIITOJIHEHBI BEPHO, 00 Ha MEPBOM 3aHATHU
MMEIOTCS] HEJIOUETHI, HE BIUSAIOLIME HA KOHEUHBII COOTBETCTBYIOILETO pa3jeia
PacueTHO- pe3yJbTar. JUCLIUIIMHBL ¥ CIAETCs 110
Xopo1o - - pacyeTHas 4YacThb BBIIIOJIHEHA BEPHO, B OKOHYAHHUU U3yUYEHHUS
rlga(bnqecxaﬂ rpaduyeckoil yacTH ecTh 3aMeYaHus COOTBETCTBYIOILIETO pa3zesa
pa (I))z;e(;zeMe Y 10BIETBOPUTEIHHO - B PACUETHON YaCTH €CTh qucuuiuHel. PT'P qomxHbl

3aMEeYaHusl, METOJI BBITIOJIHEHUS rpaduuecKoit
YacTH BBIOpaH BEPHBIH
HeynoBimeTBOpUTENBHO - B pACUETHON U
rpadUuecKOi 4acTsIX €CTh IPyOble 3aMeYaHusI.

OBITH BBIIIOJIHEHEI U
0 OpMIICHHI B
COOTBETCTBHH C
TpeOOBaHUSIMHU
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METOAMYECKUX YKa3aHUH
Kadenpol.

KonTponbHas

pabota 1o Teme

paznena

OmmuHo - PaboTa BEICOKOTO KauecTBa, ypOBEHb
BBITIOJTHEHHSI OTBEYAET BCEM TPEOOBAHUSM,
TEOPETHUYECKOE COJepIKaHNe Kypca OCBOCHO
MOJIHOCTBI0, 03 MPo0OeIoB, HEOOXOUMBIC
MPAaKTHYECKHE HABBIKH PabOTHI C OCBOCHHBIM
MaTepHuaioM cpopMHUpOBaHbI, BCe
MIPETyCMOTPEHHBIE POTPAMMOK 00yUYEHUS
y4eOHbIC 3aJJaHHsI BHITIOIHEHBI, JIN00 HEKOTOPHIE U3
BBITIOJTHEHHBIX 3aJJaHUH COJlepKaT
HE3HAYUTENbHbIE OINOKU

Xopo11o - YpoBeHb BBINOJIHEHUS Pa0OThI OTBEYAET
OOJIBLITMHCTBY OCHOBHBIX TPEOOBaHMIA,
TEOpPETHUYECKOE COJEpIKaHNe Kypca OCBOCHO
YaCTUYHO, HO MPOOEIIbI HEe HOCAT CYIIECTBEHHOTO
xapaktepa, He00X0 UMbl TPAKTHYECKNE HABBIKH
paboThI C OCBOEHHBIM MaTEPUAIIOM B OCHOBHOM
c(hOopMHUPOBaHBI, HEKOTOPHIE BUIBI 3aaHHIA
BBITIOJTHEHBI C OIIMOKaMHU.

Y 10BIIETBOPUTENBHO - TeopeTnieckoe
coJiep’KaHue Kypca OCBOCHO YaCTUYHO,
HE00X0UMbIe TPAKTUYECKUE HABBIKK PabOThI HE
c(hopMHPOBaHBI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX
MPOTPaMMOI 3a/laHUI HE BBITIOJIHEHO; TIPU
JIOTIOJTHUTEIFHOM CaMOCTOSITEIIbHON paboTe Hal
MaTepHajIoM Kypca BO3MOXKHO TTOBBIIIICHUE
KauecTBa BBHIMTOJIHEHUS YIEOHBIX 3aJaHHH.
HeynosnerBopurenbHo - TeopeTrnaeckoe
coJlep’KaHue Kypca He OCBOCHO, HEOOXOTUMbIC
MPAKTHYECKHE HABBIKK paOOTHI HE CPOPMHUPOBAHBI,
MpelyCMOTPEHHbIE TPOrPaMMOii 3a/1aHUs HE
BBITIOJIHCHBI

3ammTa TeMbl BKIIIOYaeT
pelieHue 3a1a4 B
ayAUTOPUH B TEUEHUE
OJIHOM mapbl U IPOXOJIUT
[OCJIe U3yUCHHUS
COOTBETCTBYIOILIETO
pazzaena. bunetsl cocTosT
13 337124, MO3BOJISIONINX
OLICHUTh
c(hOopMHUPOBAHHOCTH
komnereHnuii. Ha otBeThI
otBoautcs 1,5 gaca

7.301ueHOYHBbIE CPEACTBA

7.3.1 Tekymuii KOHTPOJIb

Pacuemno-zpagpuueckan paboma Nel no meme " Imanonunan moodenv 63aumooeiicmeusn

OMKPbIMbIX CUCHEM U OCHOGBbL cemeil

[IpoBectu onenky TpedoBanuii k LAN opranuzanuu, coriacHo TabauIbl 3a1aHUH.
OneHuTh KOTMYECTBO Kabens, pypHUTYPHI H CETEBOI0 000PYI0BAaHUS, a TAKKe MPUOIN3UTENBHYIO
LIEHY MPOEKTa, yUecTh HAJIMYKE cepBepa, IPUHTEPOB U T.J. :

Cxema KommyTtarop B kaxaoit Tun Iponyckuas Buewnuii

BapUaHT . .
noMenieHus KOMHAaTe /B 00111eii cepBepHOii ceTH crnocooHocTh , Mo/c BBO/JI

1. Puc.1 B K&)XJIOM KOMHATe LAN |100 WAN
2. Puc.2 B KQXXJI0OM KOMHATe LAN | 1000 Onruka
3. Puc.3 B KQXXI0M KOMHATe LAN | 1000 Pagnoxanan
4, Puc.4 B K0l KOMHATe LAN | 1000 WAN
5. Puc.5 B K&XXIOU KOMHATE LAN 1000 Ornruka




17

6. Puc.1 B 00111e# cepBepHOi LAN | 100 Panuokanan
7. Puc.2 B 001ICH cepBepHOM LAN | 100 WAN

8. Puc.3 B 00111el cepBepHOi LAN | 100 Onruka

9. Puc.4 B 001ICH cepBepHOM LAN | 100 Pagnoxanan
10. Puc.5 B 00I11Ieli CepBEpHOIA LAN | 1000 WAN

11. Puc.1 Wi-Fi | 100 Onruka

12. Puc.2 Wi-Fi | 10 Paauokanar
13. Puc.3 Wi-Fi | 10 WAN

14, Puc.4 Wi-Fi | 100 OnTrka

15. Puc.5 Wi-Fi | 100 Pannokanan

jo— 2220 il ;00 2050 283 o 2004

Mpuemnasn, cexperaps |
Kaburer
KaGuner
Byxrantepus 6.4
(Okpen npoexros | 32,97
Nposepxa npoexros
Mpuem noceturenein
8 |Kabuner
9 [Mopava 3ansok

(10 [KomnbioTepHbii otaen
(11/Ovaen komnnexrauun

S[o[a[awN=]F

; L;maf 3

5578

‘ Gop Tpeiia Fpynn
| 1. Cawer-Merepbypr
i J 011,

Pucynok 1
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NAAH C PACCTAHOBKOM MEBE/X

Macwmad: 1:50
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;
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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 00JIACTH IPUMEHEHHS JATYMKOB M aKTyaTOPOB. IK-3.
8. Cnoco0bl NOIKITIOUEHHUS JATYMKOB U aKTyaTOPOB K MUKPOKOHTPOJLIEpaM. IK-3.
9. PagHuua MeX1y MUKPOIPOLIECCOPAMH, MUKPOKOHTpoJuIepamMu U Mukpokommsiotepamu. | [TK-3.
10. Onmcanne mukpomnporeccopoB AT328, ATMega2560,ESP32, STM32. ITK-3.
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11. Onmcanne 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 TIOKITIOYCHUs] 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. Texnonorust 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 npuHIMIBI pabOTHI, CXEMBI BKIIOYEHHs], Orpanudenus 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 MTPOrpaMMHUPOBaHKs Web-cepBepa Ha MUKPOKOHTPOJIEpE OOIIue 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 Ha 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 BKIIIOUCHHS. DJIeMEHTHAs 0a3a. 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 BKIIOUSHUS. DIeMEHTHAs TIK-3.

Oasa.




