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

Means AuCIUNIMHBI
M3YYCHHE COBPEMEHHBIX NPOTPAMMHBIX M allapaTHBIX HUHTEP(ECcOoB, UCTIOIB3yEMBIX B
Pa3IMYHBIX PAAHMOTEXHUIECKUX YCTPOMCTBAX
3agaum JMCUUILTHHBI
— U3YUYEHUE MOJICNIA B3aUMOJCHCTBUSL OTKPBITBIX CUCTEM;

— O3HAKOMJICHHE C IIPOTOKOJIAMH Pa3IMYHBIX YPOBHEH 3TaJIOHHON MOJEIN B3aUMOJACHCTBUS
OTKPBITBIX CUCTEM;

— U3y4€HHE IPOBOIHBIX HHTEP(PECOB MUKPOKOHTPOIIEPOB U MUKPOIIPOLIECCOPOB;

— U3y4eHne 0ecrpoBOJHBIX HHTEP(HEHCOB MUKPOKOHTPOJIJIEPOB U MUKPOIIPOLIECCOPOB;

— OCBOEHHME MPHHLMIIOB M IIOCJIEI0BAaTCIBHOCTH MCIONIb30BAaHUS IIPOIPAMMHBIX CPENCTB

aBTOMATU3MPOBAaHHOTO IPOEKTUPOBAHMs JUIsl NPOrPaMMHPOBAaHUS M OTJIAJKH CUCTEM C

IIPOBOJIHBIMU MJIU OECIPOBOHBIMH HHTEpeicamu.

OOyuenne no gucuumuinHe «TexHomormm W HPOTOKOJBI MHTEPHETA BEIEH» HANpaBiICHO Ha
dbopMupoBaHUe y 00YHarOIIUXCS CIEAYIOIINUX KOMITIETEHIIUH:

Konx u HanmeHoBaHMe NHauKaTopbl 10CTHIKEHHST HaumeHoBaHue moka3areJis
KOMIeTeHIU i KOMIETEeHIIUH OLIeHHBAHHS

IIK-3. Criocoben NIIK-3.1 Ananusupyer 3HaTh:
IPOCKTUPOBATH U TUIAHUPOBATh | CTATHCTHYCCKHE TTapaMeTPhI ® MOJIENH B3aUMOJIEHCTBHUS
CETHU MPOBOJTHOM H TpaduKa, CTATUCTUKY OTKPBITBHIX CHCTEM,
OecpOBOIHOM Tepenadn OCHOBHBIX ITOKa3aTeen COBPEMCHHBIC PCIICHUS
JTAHHBIX MHTEJJIEKTYalbHbIX 3P HEKTUBHOCTH TIOCTPOCHHS CCTEBBIX
pagrocucTeM UHTEJJICKTYaJIbHBIX YCTPOUCTS, MPUMCHACMBIC HIPH

MPaKTUYECKOH peanu3anun
CETEBBIX YCTPOMICTB, U
TEHJCHIUU UX Pa3BUTHUS;

pPagMOCUCTEM U CUCTEM
nepeayu JaHHBIX;

NIIK-3.2 [Tpumensier
OCHOBHbBIE NHTEJJIEKTyalIbHbIE
QJIITOPUTMBI U METOJIBI

® CrocoObI nepeaayn
uHpOpMaLUH B
pPalIMOTEXHUYECKUX CHCTEMAX U

00pabOTKH CTATUCTUYECKUX KOMILIEKCAX C TOMOIIBIO
JaHHBIX, pa3pa6aTLIBaeT CXEMBbI Ppa3IUYHBIX HHTCp(l)CfICOB;
OpraHM3allK CUCTEMBI YMeTh:

IPOBOJIHOM ¥ OeCTIPOBOHON * pa3pabaThIBaTh CHCTEMBI
CBsI3H; JTUCTAHITMOHHOTO cOopa
NIIK-3.3 Ontumusupyer JaHHBIX.

HCIIOJIb30BaHUE PECYPCOB ® IIPUMEHSATH KOMIIBIOTEPHbIE
pa3HI/IqHBIX CHUCTEM CHUCTCEMBI U ITAKCTHI
paxnoCBsI3H, pa3padbaTbiBaeT HPUKJIAIHBIX TPOrpamMM At

MIPOEKTHPOBAHHS U
HCCIIEIOBAHUS CETEBBIX
M(POBBIX yCTPOUCTB.

Baaners:

® HaBBIKAMH IPOTrPaMMHUPOBAHUS
nHTepdEericoB

® HaBBIKAMH IIPOECKTUPOBAHUSA
CETEBBIX CTPYKTYp cbopa
JaHHBIX

MEPOIPHUATHS 110 UX
MO//IEPKAHUIO Ha TpeOyeMoM
YpOBHE.




OOII:

be3zonacHOCTh MHTEpHETA BELLIEH;
NudopmaninoHHbIE TEXHOJIOTHH;
KommprioTepHbie 1 MPOMBIIILIEHHBIE HHTEP(EICH U CeTH;
CxeMOTeXHHKa JIEKTPOHHBIX YCTPOUCTB;
[TpoMBINIIICHHBIM MHTEPHET BElllel B aBTOMOOMIIECTPOCHUH;
IIpoMBIIITIEHHBIM UHTEPHET BEILEH B MAIIMHOCTPOCHHUH;
Ceru MESH mupoxonosiocHo# 0ecrpoBOHON CBSI3H.

2 MecTO IMCHUILTAHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMmbl

JlucuuiuinHa OTHOCHTCA K 4acTH, (opMupyeMOH ydacTHHUKaMH 0Opa30BaTENIbHBIX
oTHOWEeHHH, O6710Kka b1 «lucumnmusl (MOLyIN)».
JlucuuIuinHa HEMOCPEICTBEHHO CBsI3aHa CO CIEAYIOIUMH JUCHUIUIMHAMHM U IPaKTUKaMU

3 CTpyKTypa M cojep:KaHHe TUCHUTLTHHBI

OO01mast TpyJ0€MKOCTh TUCHHUIUIHHBI COCTaBISAET 4 3a4eTHBIC equHUIBI (144 gacoB).

3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTH

(mo popmam oOyueHus)

3.1.1 Ounas ¢popma oOydeHus

Ne B 610l nab KoanuecTBo CemecTpbl
w/ U1 y4eOHoi padoThl 4ACOR 5
1 AyIMTOpHBIE 3aHATHS 72 72
B ToMm uucne:
1.1 | Jlexkuuu 36 36
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHATHUS 36 36
1.3 | JlaBopaTopHbIe 3aHATHUS - -
2 CamocTosiTe/ibHasi padoTa 72 72
B ToMm uucne:
2.1 | Pabora ¢ KOHCIIEKTOM JEKIUI 20 20
2.2 | IloaroToBKa K KOHTPOJBHBIM paboTaMm 24 24
2.3 | BeimonHeHne pacyeTHo-rpaduueckux padbot 10 10
2.4 | [logrotoBka K 3a4ety 18 18
3 IIpomexkyTOUHAS ATTECTALMSA
3auet/ud.3aueT/IK3aMeH d.3aueT
Hroro 144 144




3.1.2 3aounas popma oOydeHUs

Ne . KoanuecTtBO CemecTpnl
Buj yueOHoii padoThl
n/n 4yacoB 7
1 AyIUTOpPHBIE 3aHATHS 16 16
B ToM uncne:
1.1 | Jekuu 8 8
1.2 | CemuHapcKue/MPaKTUICCKUE 3aHATHUS 8 8
1.3 | JlaBopaTopHble 3aHATHS - -
2 CamocrosiTesibHast padoTa 128 128
B ToMm uucne:
2.1 | PaboTa ¢ KOHCIIEKTOM JICKIUI 50 50
2.2 | IlogroroBka K KOHTPOJIBHBIM paboTaM 24 24
2.3 | BemmosiHeHHe pacyeTHO-rpaduIecKux paboT 36 36
2.4 | IlogrotoBka K 3a4eTy 18 18
3 IIpome:xxyTouHasi aTTecTanusi
3auet/nud.3aueT/7K3aMeH nud.3aver
Hroro 144 144
3.2 TemaTnuyecKuii MJIaH U3yYEeHHUST TUCIHITIMHBI
(mo popmam oOyueHus)
3.2.1 Ouynas popma oOydeHus
TpyaoemMkocTb, 4ac
AyauTopHasi padoTa =
<
Bl 3 S| 2
Ne Pa3nesbl/TeMbl o ~ g 2 a = &5 o 3 8
[ = o 8 = = Q0 o £ o
n/n AUCHMILIHHBI @ =1 SHEC A= S E == g
=] 2 S 5= s 3 = o £ S8
o e = Q= H & o =
= SERCER oS =t e
TR I
SE | £ = o
1 Pazaen 1. DTanoHHast MoIelb
B3aMMO/ICHCTBUS OTKPBITHIX CHCTEM H 36 10 8 - - 18
OCHOBBI CETEN
1.1 | Tema 1. BBenenue B kypc. Knaccuduxanus 2 2
CETeH.
1.2 | Tema 2. ®uznyeckre OCHOBBI TUHUN
. 2 2 4
nepenayu g cereit 1IN
1.3 | Tema 3. CereBoe 00opyaOBaHUE U 5 4 6
APXUTEKTYpa JIOKAJIbHBIX CETEH.
1.4 | Tema 4. IIporoxon TCP/IP mist UOT 2 2 4
YCTPOMCTB
1.5 | Tema 5. O630p TEXHONIOTHIT K MTPOTOKOJIOB 2 2
loT
2 Paznen 2. HpOBO}Z[HBIev MporpaMMHBIE U 40 10 12 ) ) 18
anmaparHbie HHTEp(hEHChI
2.1 | Tema 1. MaTepdeiic RS-232, IEEE-1284 u 2 4 4
2.2 | Tema 2. UnTtepdetic USB 2 4 2
2.3 | Tema 3. Untepdeiic 12C 2 2 4




2.4. | Tema 4. UnTepodeiic SPI 2 2 4
2.5 | Tema 5. Cnenuianu3upoBaHHbIC
uHTEep(hEHCHI AT TOJKIIOYCHUS BHEIITHUX 2 4
YCTPOMCTB
3 Pa3nea 3. becripoBoiHbIE TpOrpaMMHBIE H
. 34 8 - - 18
anmapatHble HHTepQeichl
3.1 | Tema 1. CereBoii nuarepdeiic Wi-Fi 2 6
3.2 | Tema 2. Texnomorusi ZigBee 2 2
3.3 | Tema 3. Texnomnorust LoRa 2 2 4
3.4 | Tema 4. Texunomorusa 3G/4G MonemMoB 2 2 4
4 Paznea 4. [IpoekTupoBanue u oTinaaKa
CHCTEM C IPOBOIHBIMU HIIH 34 8 8 - - 18
OecripoBOAHBIMH HHTEpPericaMu
4.1 | Tema 1. Web — cepBepa Ha 2 2 4
MUKPOKOHTpOJIIEpE
4.2 | Tema 2. Ilogkmrouenue Ethernet x 2 9 4
KOHTPOJUIEPY
4.3 | Tema 3. [Nonkmouenue WiFi Monyneit k 2 2 4
MUKPOKOHTpPOJIIIEpaM
4.4 | Tema 4. YrpaieHue GuU3NIECKUMH 2 9 6
ycTpoiicTBaMu uepe3 web- narepderic
Hroro | 144 36 36 - - 72
3.2.2 3aounas ¢popma oO0yueHUs
Tpya0eMKOCTb, Yac
AyautopHasi padora =
]
B 2 S| 3
Ne Pa3znenbl/TeMbl o ~ 22w a = o5 o q:a s
n/n JHCHMILIHHBI 3 § g, > = e = o e 53
2 ¢ | EEE5| 22| Eg| g4
= SERTECS ISP § = §
387 'S 8E| 3
O E = = )
1 Pa3nen 1. DOranonHas Mosiens
B3aMMO/ICHCTBUS OTKPBITHIX CHCTEM H 36 2 2 - - 32
OCHOBBI CETEH
11 TSM% 1. BBenenue B xypc. Knaccuduxanus 0.25 4
cerei. '
1.2 | Tema 2. ®usudeckue OCHOBHI IMHUN 05 05 6
nepenayu 1 cereit 11 ! !
1.3 | Tema 3. CereBoe 000opyaOBaHUE U 05 05 6
ApXHUTEKTYpa JOKAIBHBIX CETEH. ’ ’
1.4 | Tema 4. IIporoxon TCP/IP ms UOT
YCTPOMICTB 0.5 0.5 6
1.5 | Tema 5. O630p TEXHOJOTHII K MTPOTOKOJIOB
loT 0,25 0,5 10
2 Paznen 2. HpOBonHHei MIporpaMMHBIE U 36 2 2 ) ) 32
anmnapaTHble HHTep(EHCh
2.1 | Tema 1. Untepdeiic RS-232, IEEE-1284 0,5 0,5 4
2.2 | Tema 2. Uutepdeiic USB 0,25 0,25 6
2.3 | Tema 3. Uurepoeiic 12C 0,5 0,5 6
2.4. | Tema 4. Untepdeiic SPI 0,25 0,25 6
2.5 | Tema 5. Crenuaau3upoBaHHbIE 0,5 0,5 10




uHTEep(ENCH IS MOIKIF0YEHHS BHEITHIX
YCTpPOMCTB
3 Paspnen 3. becipoBonHbIe NpOrpaMMHEIE U
o 36 2 2 - - 32
armapaTrHble HHTEpQEHch
3.1 | Tema 1. CereBoii unrepdeiic Wi-Fi 0,5 0,5 8
3.2 | Tema 2. Texnonorus ZigBee 0,5 0,5 8
3.3 | Tema 3. Texnomorus LoRa 0,5 0,5 8
3.4 | Tema 4. Texnonorus 3G/4G monemMoB 0,5 0,5 8
4 Pa3nen 4. [IpoextupoBanue u oTaaaka
CHCTEM C POBOHBIMH HIIN 36 2 2 - - 32
OecnpoBOAHBIMU HHTEpdeHcaMu
4.1 | Temal. Web— cepBepa Ha 05 05 8
MHUKPOKOHTpOJLIEpE
4.2 | Tema 2. INonkmarouenue Ethernet x 05 05 8
KOHTPOJIIEPY
4.3 | Tema 3. ITogkmouenune WiFi Monyneit k 05 05 8
MHUKPOKOHTpOJIJIEpaM ' '
4.4 | Tema 4. Yrpapnenue GU3HUECKUMU
. . 0,5 0,5 8
ycTpoiicTBaMu yepe3 web- uarepdeiic
Hroro | 144 8 8 - - 128

3.3 ConepxaHue TUCHUNTHHBI

1. OTagoHHAS MOACIIb B3aHMOII€I>'ICTBH$I OTKPBITBIX CUCTEM 1M OCHOBBI ceTent

Pacripenenennast o6pabotka nanHbIX. Kiaccudukanuss cereid mo npocTpaHCTBEHHOMY
oxBary. llepemaua wuHpoOpManuu C WCHOIB30BAHHEM MPOBOJOB M 0Oe3 MpOBOJOB (CBET,
paanoBoJiHbl). bazoBbie TOMONOTHYU CeTel — MMHA, KOJIBIIO U 3BE3/1A.

CeMuypoBHEBasi 3TaJlOHHAs MOJIENbh B3aUMOJCHCTBHUS OTKPHITHIX cucteM (OMBOC) wmu
OSI/RM (Open System Interconnection Reference Model). Monens TCP/IP. IIpoToko:msi
NpUKIagHOro ypoBHs. IIpoTokonsl ypoBHS mnpeacTtaBiaeHHs. [IpOTOKOIBI CEaHCOBOTO YpPOBHS.
[IpoTokoabel TpaHCHOPTHOTO YypoBHsS. IIpoTOKOIBI ceTeBoro ypoBHsA. [IpOTOKOJIBI KaHAJIBHOTO
ypoBHs. [IpoTokonsl ¢usmueckoro ypoBHS. (OCOOCHHOCTH MPOTPAMMHPOBAHHUS  CETEBBIX
npwioxeHuid. (OCHOBHOE ceTeBOe O0OpyJOBaHHE: TOBTOPHUTENIH, MOCThI, KOMMYTAaTOPHI,
MapIIpyTU3aTOpbl M INLTI03bl. OCOOEHHOCTH TOCTPOCHHS JIOKATBHBIX BBIYUCIUTEIBHBIX CETeH
Pa3IMYHBIX MacCIITA0OB.

®u3nuecKue Cpeibl, UCMOJIb3yeMbIe ISl epeaun JaHHbIX. TeXHOIOTuHU, UCTIOIb3YEMBIE B
NepCOHAIBHBIX BhIunCIUTENbHBIX ceTssx — IFDA, Bluetooth, Bluetooth Low Energy, NFC, ZigBee,
Z-Wave, ANT+, USB, FireWire, Thunderbolt, LPT, TIA/EIA-232, 6LoWPAN. Texuonoruu,
UCTIONIb3yeMbIe TIPU TOCTPOCHUU JIOKAIbHBIX BBIYMCIMTENbHBIX cereii — Ethernet m Wi-Fi.
TexHonoruu, ucnonb3yeMbie B rmobdanpHbix ceTsix — X.25, PSTN, ADSL, BPL, DOCSIS, EPON,
GPON. TexHonoruu mepenavd JaHHBIX B MOOWJIBHBIX COTOBBIX ceTsix — CSD, HSCSD, GPRS,
EDGE, HSPA, HSPA+, WiMax, UMTS, LTE, LTE-Advanced, 5G, LoRaWAN. TexHoioruu,
UCIIOJIb3yeMbIe B MIPOMBINUICHHOH aBTOMATH3AIMH JJIs TeJeMeTprn U yrnpasienus — EIA/TIA-422,
CAN, EtherCAT, ZigBee, Z-Wave, LoRa, SigFox.

2. [TpoBo/IHBIE MPOTPAMMHBIE U annapaTHble HHTEPHEHCH
Crneunanu3upoBaHHble WHTEPEUCHl  JUId  TOAKIIOYEHHS BHEIIHHX YCTPOMCTB K
MHKpPOKOHTpOJIIepaM 1 Mukponpoueccopam: 12C, SPI, 1-Wire/TWI, 12S, TTL, UART, SSC, PWM,
napautenbHblii LCD.  OCHOBHBIE =~ TEXHHYECKHE  XapaKTEPHUCTHKH M OCOOCHHOCTH
IPOrpaMMHUPOBAHHSI.




Crenanu3upoBaHHble HMHTep(QEHCH s TMOAKIIOYEHHS BHEIIHUX YCTPOMCTB K
Mukporporeccopam u mukpokommnbsiorepam: USB, PATA/IDE, SATA, eSATA, mSATA; M.2,
NVMe; PCI, PCMCIA, PCI-Express, ExpressCard, SDIO, MMC.

3. becnpoBoAHBIE IPOrPAMMHBIE U annapaTHble HHTepd ekl

O0630p OecnpoBogHbIe WHTEP(DEHCOB T MUKPOKOHTPOJUIEPOB M  MHUKPOIPOIIECCOPOB.
[Toakmouenue 3G/4G monemoB. Ilomyuenue wu o00paboTka MJaHHBIX OT HABHTallMOHHBIX
GPS/GLONASS/BeiDou npueMHrKOB. OCHOBHBIE TEXHUYECKHE XaPAKTEPHUCTUKU U OCOOCHHOCTH
porpaMMUpoBaHus. TEXHOJOTHH, WCIOJb3yeMble B IPOMBIIUICHHOW aBTOMATH3AIMH IS
TesieMeTpuu U ynpasienus — ZigBee, Z-Wave, LoRa, SigFox, Wi-Fi, Bluetooth.

4. HDOCKTI/IDOBaHI/Ie U OTJIaJAKa CUCTEM C ITPOBOJHBIMHY HJIN 6CCHDOBOZ[HLIMI/I HHTCD(bGIZC&MH
IloctaHOBKa 3aaydl MPOEKTHPOBAHUS CHUCTEMbI C IPOBOJHBIMU WM OECHpPOBOIHBIMHU
unTepdeiicamu. Bpibop MHUKpOHTposuiepa Win MUKpompoleccopa. OmnpezneneHue HEOOXOAUMON
(YHKIMOHAJIBLHOCTH HpOrpaMMbl U (GopMmupoBaHue anropurma ee padotsl. Kondurypuposanue
MHUKPOKOHTPOJUIEPA WJIM MHKpoIpoueccopa Uil paboTel ¢ HEOOXOOUMBIM HHTEpdEncoM.
Hamucanue mporpaMMbl M €€ OMIAagKa I KOHKPETHOTO  MHUKPOKOHTpOJUIEpa WM
MHKpPOIpoIieccopa.

3.4 TemaTnKa CEeMUHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS
3.4.1.1 Ounas popma oOyueHus

Cemunap 1-2. - [IpoextupoBanue nokansHoi LAN cetn

Cemumnap 3-4 - [IpoektupoBanue nokansaoi Wi-Fi cetn.

CemuHap 5 -OueHka Harpy3KH Ha CETb.

Cemunap 6 -KoHTpopHOE MeEpOIpUATHE TIO pasaeny 1.

Cemunap 7-8 - Untepdoeiic 12C.

Cemunap 9 - Unrepdeiic RS-232/

Cemunap 10 6 KoHTposiIbHOE MEpONIPUATHUE N0 pa3AETy 2.

Cemunap 11-12 - Unrepdeiic Wi-Fi.

Cemunap 13 - Uurepdeiic Bluetooth.

Cemunap 14 -KoHTposnbHOE MeponpusTHE 1O pa3aety 3.

Cemunap 15-16 - Paspaborka Web-cepBepa ynpasienus ycrpoiictBom (LAN).
Cemunap 17 - Pa3zpabotka Web-cepsepa ynpasnenus ycrporictBom (Wi-Fi).
Cemunap 18 KoHTposibHOE MeponpusiTHE 10 pasaeny 4.

3.4.1.1 3aounas hopma oOydeHHS

Cemunap 1- IlpoextupoBanue jokanbHO LAN ceru. KoHTposibHOE MeponpusiTue o
pasneny 1.

Cemunap 2 - Uatepdeiic 12C. KonTposibHOE MeponpUsITHE 110 pa3aety 2.

Cemunap 3 - Untepodeiic Wi-Fi. KonTponsHoe meponpusitue no pasueny 3.

Cemunap 4 - Paspabotka web-cepBepa ympasienust ycrporictBoM (LAN). KonTpoasHoe
MEpPOIPUITHE 0 pazzeny 4.

3.4.2 JIaGopaTopHbIE 3aHITHS
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He npedoycmompenwr VII.

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

He npedycmompenwr VII.

4 YyeOHO-MeTOaAMYECKOE U MH(OPMALTMOHHOE o0ecrieyeHne

4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTsb1

1. ®epepanpubiii 3akoH oT 01.05.2019 1. Ne 90-®3 «O BHeceHMM W3MEHCHUW B
Oenepanbubiii 3akoH "O cBszn" u DPenepanpHblil 3akoH "OO0 uMHPOpManuu, WHPOPMALMOHHBIX
TEXHOJIOTHSX U O 3allUTe HHPOPMAIII)

2. ®enepanbhbiii 3akoH oT 07.07.2003 1. Ne 126-D3 "O cBsizu"

3. ITocranosnenue IIpaButenscTBa PO ot 31.12.20211. Ne 2606 "OO6 yTBep)kaenuu [IpaBuin
OKa3aHMs yCIyT CBSI3U 0 Niepenaye JaHHbIX"

4. TlocranoBnenue IlpaBurensctBa P® ot 29.06.2021r. Ne 1045 "Ilonoxenue o
(denepaabHOM rOCyAapCTBEHHOM KOHTpoOJIe (Ha/i30pe) B 06aacTu cBs3u'.

5. Iloctanosnenue IlpaBurensctBa PO ot 12.10.2004 1. Ne 539 "O nopsinke perucrpanuu
PaaNO3JIEKTPOHHBIX CPEICTB U BBICOKOYACTOTHBIX YCTPOMCTB

4.2 OcHoBHasi INTEpaTypa

1. AspeeB, B. A. [Ilepudepuiinpie ycrpoiicTBa: uHTEpdEHCh, CXEMOTEXHHKA,
nporpaMMupoBanue : yueOHoe nocodue / B. A. ApneeB. — Mocksa : JIMK Ilpecc, 2009. — 848 c.
— ISBN 978-5-94074-505-1. — Tekcr : anexkTpoHHblii // JlaHb : 31€KTpOHHO-OMONMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/1087 (mata oopamienus: 30.08.2023).

2. Tanenbaym 3. Kommberotepubsie cetu. 4-¢ uzn. — CII6.: TTutep, 2011. — 992 c.: wn. —
(Cepus “Knaccuka computer science”).

3. Kpyrckux, B.B. MogeaupoBanue B LabVIEW : yueOGHOe mocobue it By30B /
B. B. Kpyrckux. — MockBa :  M3zgarensctBo  IOpaiit, 2023. — 171c.—  (Bsicuee
obpazoBanue). — ISBN 978-5-534-13681-4. — Tekcr : amekTpoHHbI // OOpa3zoBarenbHas
wiatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/519681 (nara obparmenus: 30.08.2023).

4.3 JlonoiHUTEIbLHASA JJUTEPATypa

1. CaxneB, A. M. [ludpoBbie yCTpOHCTBa U MHKPOIPOIIECCOPHI : yueOHOE TOCOOUe IS
By30B / A. M. CaxxaeB. — 2-e u3., nepepad. u momn. — Mocksa : M3ngarensctBo HOpaiit, 2023. —
139 ¢. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-10883-5. — TekcT : 3neKTpOHHBIA //
OOpazoBarenpHast mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514342 (mara
obpamenus: 30.08.2023).

2. MukymH, A. B. Ludpossie ycTpoiicTBa 1 MUKpoIporieccopsl: y4ued. mocodue / A. B.
MukymuH, A. M. Caxaes, B. . Cenqunun. CI16.: BXB-Iletepoypr, 2010. 832 c.: un. (YueOHas
auTeparypa  JJs BY30B). - ISBN  978-5-9775-0417-1. -  Pexum  pmoctyma:
http://znanium.com/bookread.php?book=350706

3. UnTepoeiicel nepuepuiiHpix ycTpoiicTB : yueOHoe mocobme / A. O. Kioues, [I. P.
Koss3una, E. B. [letpos, A. E. [TnarynoB. — Caunkt-Iletepoypr : HUY UTMO, 2010. — 290 c. —
Texct:  onekTpoHHBIM //  JlaHb  :  3JeKTpoHHO-OMONMMoreuHas  cucrema. —  URL:


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/
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https://e.lanbook.com/book/43548 (mara oOpamenus: 30.08.2023). — Pexum ngocryma: s
aBTOpU3. MOJIb30BATEIICH.

4.4 JneKTpOHHBIE 00pPa30BaTeJIbHbIE PECYPChI

—_

. He npexycmotpeno

4.5 JInueH3MoHHOE U CBOOOHO PacnpocTpaHsieMoe MPOrpaMMHoOe
odecreuenue

. Microsoft-Office

. PTC-MathCAD

. Microsoft-Windows
. Arduino IDE...

A wWN -

4.6 CoBpemMeHHbI€e po(deccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

. CnpaBouHo-mipaBoBas cucrtema «KoncynpranT+» http://www.consultant-urist.ru
. CripaBouHO-1IpaBoBas cucrema «I'apant» http://www.garant.ru
. [TopTan oTkpbIThIX AaHHBIX Poccuiickoit deneparuu https://data.gov.ru
. baza manneix Hayunoii snexrponsoii ouomunoreku eLIBRARY.RU https://elibrary.ru/
. baza nmaHHBIX mpodeccHOHANBHBIX CTaHAAPTOB MMHMCTEpPCTBA TpyAa M COLMAIbHOU
sanmtel PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

6. ba3a oTkphITEIX JaHHBIX PochuamonuTtopunra http://www.fedsfm.ru/opendata

7. ®enepanbHas rocymapcTBeHHas — uH(popMmanuoHHas —cuctema «HarpoHanbHas
3JIEKTpOHHAs OnbmnoTeka» https://H36.pd

8. DnekTponHas 6a3a ganHbIX "Polpred.com O630p CMU" https://www.polpred.com

O~ wN -

5 MarepuaabHO-TeXHHYECKOE o0ecneuyeHne

1. KommpioTepHblf KJIacC € NPEAYyCTAaHOBJIEHHBIM IPOTPAMMHBIM  OOECIIEUCHHEM,
yKa3aHHbIM B 1. 4.5, MyJIbTUMeIuitHOe 000pyJoBaHHE (IIPOEKTOp, MEPCOHAIBHBIN KOMIBIOTED

Mpeno/iaBaTeis).
2. Aynuropus Ui JIEKIIMOHHBIX, MPaKTUYeCKuX 3aHsATHH. OOopypoBaHWE W ammaparypa:
ayJIMTOpHAs JOCKa, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIBTUMETUITHOTO KOMIUIEKCA.

6 MeTtoauyecKue peKoOMeHAANNU

6.1 MeToanueckue peKoMeHIAIUM IS IIPeNnoaaBaTeis M0 OpraHu3anuu
00y4eHus

Ha nepBoMm 3aHATHH NO JUCHUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYACHTOB C MOPSIKOM €€
u3ydeHus (TeMaMu Kypca, (hopMamMu 3aHITHH, TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJISI), PACKPBITh


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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MECTO M POJIb TUCIUIUIMHBI B CUCTEME HAyK, €€ MPaKTUYeCKoe 3HauYeHHUE, JOBECTH 10 CTYJACHTOB
TpeOoBaHUsT K (hopMEe OTYETHOCTH WM TPUMCHEHHUS BHUIOB KOHTPOJISA. Bwlmarorcs 3amaHust uis
MOJTOTOBKU K MPAKTUYECKUM U CEMHUHAPCKUM 3aHSATHSIM.

[Tpu moaroTOBKE K MPAKTHYECKUM paboTaM MO MEPEYHIO OOBSIBICHHBIX TEM IPENoIaBaTeIIo
HEOOXOIMMO YTOYHHTH TUIAaH MX MPOBEACHUS, MPOAyMaTh (POPMYITHPOBKH U CONEPIKaHNUE YICOHBIX
BOIIPOCOB, BEIHOCHUMBIX Ha 00CYKICHHE, 03HAKOMHUTHCS C IIEPEUYHEM TEMATHYECKIX BOIIPOCOB.

B xome paboThl BO BCTYHNHUTEIHLHOM CIIOBE PACKPBITh MPAKTHYECKYIO 3HAYUMOCTH TEMBI
paboThI, OIPEACTUTh MOPSAIOK €€ MPOBEICHUS, BpeMs Ha 00CYKIIEHHE KaXK0ro y4eOHOTo BOIpOca.
[Tpumensisi  QpOHTaNBHBIA  OMPOC  J1aTh  BO3MOXKHOCTH  BBICTYIIUTH BCEM  CTYICHTaM,
NPUCYTCTBYIOIIUM Ha 3aHSITHH.

B 3akimtounTenbHOM 9acTu paboThI ClIEAYeT MOJABECTH €€ UTOTH: AaTh OIEHKY BBICTYIUICHHIMA
KaXJIOT0 CTyJeHTa M Y4YeOHOW TIpymnmbl B TEJIOM. PacKpbITh MOJOKUTEIbHBIE CTOPOHBI H
HEJOCTaTKU MPOBEJeHHOW NabopatopHoil paboTel. OTBETUTH Ha BOMPOCHI CTYJIEHTOB. BhIIaTh
3aJJaHus JJIs1 CAMOCTOSITEIIbHON paOOTHI TI0 TIOJTOTOBKE K CIICAYIOLIEMY 3aHSTHIO.

MeTtouka npenojaBaHus TUCHUIUINHBI « TeXHOJIOTHN M TPOTOKOJIBI MHTEPHETA BEIEH» U
peanu3aiysi KOMIIETEHTHOCTHOTO  TIOAXOJla B  M3JIOKEHWHM W  BOCIPHUATHHA  Marepuania
MpeyCMAaTPUBAET UCIOJIB30BAHUE CICAYIONINX AKTHBHBIX M WHTEPAKTHBHBIX ()OPM IMPOBEICHUS
IPYTNIOBBIX, UHIANBUAYAIBHBIX, Ay TUTOPHBIX 3aHITUH B COYETAHWU C BHEAYAMTOPHOU pabOTOH ¢
1ENTBbI0 OPMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB 00YUYaIOIIUXCS:

— MOATOTOBKA K BBIIOJHEHHUIO U 3aIUTA MPAKTHYECKUX U JTa0OPATOPHBIX PA0OT C MOMOIIIBIO
CHENHATM3UPOBAHHOTO MTPOTPAMMHOTO 00eCIICUeHUS;

— 3aIUTa U UHIAUBUAYAIBHOE 00CYKICHUE BBITOIHICMBIX ATAIIOB PAaCUETHO-TpaGHUECKUX padoT;
— TEXHOJIOTUY aHAJIW3a CUTYAIWi JUIS aKTUBHOTO 00YYEHHsI, KOTOPBIE TIO3BOJISIOT CTYICHTaM
COCIIMHUTH TCOPHIO M MTPAKTUKY, MPEJACTABUTH IPUMEPHI TPUHAMAEMBIX PEIICHUN U HX
MOCIEACTBHM, JEMOHCTPUPOBATH PA3TUYHbIE MTO3UIIUU, (POPMUPOBATH HABBIKU OLICHKH
AIBTEPHATHBHBIX BAPUAHTOB B BEPOSTHOCTHBIX YCIOBHSIX.

OOyueHue 1Mo TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAAUIIMOHHBIX MMOTOKOBO-TPYMIIOBHIX
WH(POPMAITMOHHO-TSIEKOMMYHHKAITMOHHBIX TEXHOJIOTHH. [Ipn ocymiecTBIIeHH 00pa30BaTEIIBHOTO
mpolecca Mo AUCHUIIINHE UCTIONB3YIOTCS CIeAyIoNe HHPOPMAITMOHHO-TEIEKOMMYHUKAIIHOHHBIC
TEXHOJIOTHH: PE3CHTAITNH ¢ TPUMEHEHHEM MTPOeKTOpa 1 mporpaMmmMel PowerPoint.

6.2 MeToanuyeckue yKa3aHus J1Jis1 00y4AOIIUXCS 10 OCBOCHH IO TUCIUNITHHBI

CamocTosTenbHas paboTa CTyJCHTOB HallpaBJIeHa HA PEIIeHHE CISAYIONIHX 3a/1au:

CamocrostenbHas paboTa sBISETCS OJHUM M3 BHMJIOB ydeOHbIX 3aHsaTHH. lLlenb
CaMOCTOSTENIbHOW paboThl — MPAKTUYECKOE CAMOCTOATENBHOE TONYYECHHUE CTYJCHTaMH HaBBIKOB
paloThI B MporpaMMe MaTeMaTHYECKOI0 MOJICIMPOBAHUS, paCCMaTPUBAEMBIX B IPOLIECCe U3YUECHUS
JUCLIUATIIINHBL.

AyIuTOpHas caMOCTOsATENIbHAs paboTa M0 TUCIMIIIIMHE BBIMOIHACTCS Ha yU4eOHBIX 3aHATHAX
II0J1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM IIPETIOABATENIA U 10 €T0 3aJaHUI0.

BueaynuTtopHass camocrosiTenbHas paboTa BBINOJHAETCA CTYJIEHTOM IO  3a/1aHUI0
IpernoaaBaTess, Ho 0e3 ero HermocpeCTBEHHOTO y4acTHsl.

3agaun caMOCTOSTENIbHON pabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSTENILHON Y4eOHOU pabOThI;

- OCBOCHHE COJIEPIKaHUS JUCLMILINHBL;

- yriIyOJieHHE COJEPKAHUS U OCO3HAHNE OCHOBHBIX MOHATHIA JUCIUTUINHBL,

- WCIIONIb30BaHME MaTepuana, COOpPaHHOIO M IOJyYEHHOIO B XOJ€ CAMOCTOSITEIbHBIX
3aHATUH U1 5P HEKTUBHON MTOATOTOBKHU K 9K3aMEHY .

Bunbl BHEay JUTOPHON CaMOCTOSITENbHOM paOOTHI:

- CAMOCTOSITEIIbHOE U3yUYECHHUE OTACIIBHBIX TEM JTUCLMILIAHBL;

- BBINOJIHEHHE pacyeTHO-rpauueckux pador;
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Jis  BBIMONMHEHWsI JTIOOOTO0 BHIA CAMOCTOATEIBHOW pPabOThl HEOOXOAMMO TPOUTH
CJIETyIOIINE ATAlbI:

- OTIpEJIEIICHUE TIeJIU CAMOCTOSTEILHOM paOOTHI;

- KOHKpeTH3alus 03HaBaTeIbHOM 3a/1a4u;

- CaMOOILIEHKA TOTOBHOCTH K CAMOCTOSITEIBHOM paboTe;

- BBIOOD aJIeKBaTHOTO crioco0a JAeiCcTBYS, BEAYIIEro K PEeIICHUIO 3a/1auH;

- IUIAHUPOBaHHE padOThl (CAMOCTOATENBHOW WM C IIOMOIIBIO IIpenojaBaTelisd) Hal
3aJlaHUEM;

- OCYIIECTBIICHHE B TMPOIECCE BBIMOJHECHUS CAMOCTOSITEILHOW pPa0OThI CaMOKOHTPOJIS
(MpOMEKyTOYHOTO U KOHEUHOTO) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS PaOOTHI;

- pedekcus;

- Ipe3eHTalMsl paboThI.

7 @oHJ OLIEHOYHBIX CPEICTB

B mporiecce 00y4eHHUsT MCIIONB3YIOTCS CIEIYIONUE OIICHOYHBbIE (OPMBI CAMOCTOSTEIHHON
paboThI CTY/IEHTOB, OLICHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH M MPOMEXYTOYHBIX
aTTeCTalui:

- 3alIUTa JIADOPaTOPHBIX paboT;

- KOHTPOJIbHBIE pabOTHI;

- BBITIOJIHEHHE U 3aIIUTa pacueTHO-Tpaduyeckux padborT;

- i pepeHITMPOBaHHBIN 3a4eT.

OneHoYHBIE CPENCTBA TEKYIIETO0 KOHTPOJS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIC
3aJ]aHus TI0 IPAKTUYECKUM PadoTaM HHIUBHUIYITBHO ISl KAXKI0TO 00yJaromerocs.

B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIONINE KOMIIETCHIIUN:

Kon
HanmMeHoBaHHe KOMIIETEHIIMU BBINYCKHUKA
KOMIIETEeHI[H U
K-3 Crnioco0eH NpoeKTUpOBaTh U MIIAHUPOBATH CETH MPOBOTHON U
' OeCIPOBOTHOM MEepeIau TaHHBIX HHTESIUICKTYaIbHBIX PAIHOCUCTEM

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3yJIbTATOB 00y4eHus!

HepequL OLCHOYHBIX CPEACTB IO JUCHHUIIIINHE «TexHoyornu u IMPOTOKOJIbI HUHTCPHETA Bemeﬁ»

Bun xoHTpOns HanmenoBanue
Ne Kpartkas xapakTepucTuka KOHTPOJISA
pe3yJIbTaTOB KOHTPOJISI pE3yIbTaTOB
/11 pe3yabTaTOB OOYyUCHHS
o0y4eHus o0OyueHus
KonTponbHast paboTa BBIOIHAETCS
WHIUBUIYATHHO KXKIBIM CTYJICHTOM.
. KonTponbHast paboTa cCOCTOUT U3 TPEX
1 Texyuuit KontponbHas pabota PO, P p
3aaHuid o TeMe pasnena. [Ipu mpoBepke
MpernoaBaTellb OIICHUBAET MPABIIBHOCTh
MIPOU3BEICHHBIX PACUETOB.
OOyuaromnuiicsi B TeUCHHE CEMeCTpa
CaMOCTOSITENILHO BBIMIOJIHAET PsIJi pacueTHO-
. PacueTHO-Tpadmdeckas
2 Texyuit a6oTa rpaduueckux padboT no teme pasnena. [Ipu
p MIPOBEPKE MpenoaBaTellb OLICHUBAET
KauecTBO 0(hOPMIICHHS, IPABUIHBHOCTh
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PacucTOB U BHIBOOOB. I[anee MIPpOBOAUTCHA
3aIUTa pacYeTHO-TPaPUICCKON pabOThI
KaXJI0r0 CTyJIE€HTa MHAUBUAYAJIbHO B
dbopmate "Bompoc-oTBeT" (3amarorcs 3
BOIIPOCA).

[IpomerxyTouHas aTTecTanus o0yyaromuxcs B
¢dopme "uddepennupoBannblii 3auet”
MIPOBOAMTCS IO PE3yIbTaTaM BbIIOIHEHHUS
BCEX BUJIOB yueOHO paboTHI,
MIPEeyCMOTPEHHBIX YUEOHBIM IIJIAHOM 10
JAHHOM TUCUMIUIUHE (MOAYJIIO), IPU 3TOM
YUUTBHIBAIOTCS Pe3yIbTaThl TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH B TEUCHHE CEMECTPA.
OneHka CTeneH! JOCTUKECHHUS
00yYaroImuMUCS IJIAHUPYEMBIX PEe3yJIbTaTOB
00ydYeHHS TI0 TUCIUTITHHE (MOJIYITO)
MIPOBOJIUTCS MIPETIOIaBATENIEM, BETYLITIM
3aHATHSA [0 TUCHUIUIUHE (MOIYJIII0) METOJOM
3KCHEepTHOM oneHKH. 11o ntoram
MIPOMEXYTOYHOM aTTeCTAllUH M0 AUCLUILIINHE
(MOZyII0) BBICTABIISIETCS OLICHKA «OTIUYHOY,
«XOPOILIOY, «YIOBIECTBOPUTEIHHOY» UITU
«HEYIOBIICTBOPUTEIHHOM.
JuddepeHnnpoBaHHbIN 3a4eT IPOBOIUTCS B
MUCbMEHHOM (opme. B aynutopun HaxoauTcs
npernojaBaTelnb U He 0ornee 15 uenoBek u3
qrcia CTyJIeHTOB. Bo BpeMs mpoBeneHust
JuddepeHnmpoBaHHOTO 3a9eTa ero
YYaCTHHKaM 3alpeniaeTcsi IMeTh pH cede 1
HCIIOJIb30BaTh CPEJICTBA CBS3U (COTOBBIE
tenedoHbl, MUKpO(hoHBI 1 TIp.). CTyieHTy
BBIIa€TCS OMIIET C TPEMS BOTIPOCAMHU.
HmutensHOCTh J{uddepeHmpoBaHHOro
3adera 1 yac (60 MUHYT).

K npomexyTouyHOI1 arTecTanyu 10y CKarTCs
TOJIKO CTYJICHTbI, BHIITOJIHUBIIUE BCE BUJIbI
yueOHOi paboThl, peycMOTpeHHbIE paboueit
MPOrpaMMOi MO AUCHUILTHHE « TeXHONIOruH 1
MIPOTOKOJIBI MHTEPHETA BEIIEH» (BBIMOJIHWINA U
YCHEIIHO 3aIUTUIN Jab0opaTopHEIE,
KOHTPOJIbHBIE paOOTHI M PaCYETHO-
rpadgudeckue paboThl)

HuddepenunpoBaHHbII

3 | IIpoMexyTOUuHBII
3a4er

7.2 lIkajia 1 KPpUTEPUH OLlEHMBAHMS Pe3yJIbTATOB 00y4YeHUsI

[TokazatenemM OLEHWBAHHUS KOMIIETEHIIMA Ha pAa3IMYHBIX JTamax HX (OPMHUPOBAHUS
ABJIETCS JOCTHKEHHE OOYYalOUIMMUCS IUIAHUPYEMBIX PE3yJIbTaTOB OOY4YeHUs MO IUCLUIUIMHE

(Moyr0).
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Kpurepnu onenuBanns

IToxa3zarenn 5 3 7 5
3HATB: OOyuaronuiics OOyyarormuiics OO6yuaromuiics Ob6yuarommiics
MOJEIH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
B3aUMOJIEHCTBUS MIOJTHOE OTCYTCTBUE HEeToJIHOe YacTHYHOE MIOJIHO®
OTKPBITBIX CUCTEM, WJIN HEI0OCTaTOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
COBpEMEHHBIE COOTBETCTBHUE MOJIENIN | CJEAYIOIINX 3HAHUH: | CIEAYIOIIMX 3HAHUM: | CIEAYIOIIUX
peLIeHUs TOCTPOCHHS | B3aUMOJCHCTBUS B3aUMOJICHCTBHSA CIOCO0OB Iepeiaun 3HAHUH:
CETEBBIX YCTPOWCTB, | OTKPBITHIX CHCTEM, OTKPBITHIX CUCTEM, uHpopmanuu B MOZEH
IpUMEHsIeMbIe TIPH COBpEMEHHBIE COBpEMEHHBIE panuoTEeXHUIECKUX B3aNMOJICHCTBHA
MPaKTHYECKOH pelIeHus IOCTPOCHNS | PEIICHHS IOCTPOCHUS | CHCTeMax U OTKPBITBIX CHUCTEM,
peaNn3aIiy CETEBBIX | CETEBBIX YCTPOWCTB, CETEBBIX YCTPOWCTB, | KOMIUIEKCAX C COBpEMEHHEIE
YCTpOHCTB, IIPUMEHsIEMbIE TIPH MIPUMEHSAEMBbIE TIPU TTOMOIIBIO pemeHus
TEHJICHIIUH UX MPaKTHYECKON MIPAKTHYECKON Pa3IUIHBIX MOCTPOEHUS
pa3BUTHS; pean3aiy CETEBBIX | Pealn3alii CETEBBIX | MHTEP(EHCOB; CETEBBIX YCTPOWCTB,
CIOCOOBI TIepeaayH YCTpPOMCTB, U YCTpOICTB, U Honyckatorcst NIPUMEHSIEMBIE TIPU
uHpopmanum B TEHJICHIIUH UX TEHJICHIIUH UX He3HauYUTEIbHbIC MPaKTHYECKOM
PaIMOTEXHUIECKUX pa3BuTHS; pa3BUTHS; OLIHOKHY, peanuzanuu
cucTeMax u cienyromux 3HaHui: | Jlomyckatorcs HETOYHOCTH, CETEBBIX YCTPOWCTB,
KOMIDIEKCaX C CHoco0o0B nepeaun 3HAYUTENbHbIE 3aTpyIHEHUs MIpU U TEHJICHIIUH UX
TIOMOIIIBIO nH}opManuu B OLINOKH, AQHAJMTUYECKUX pa3BUTHS;
Pas3IUIHBIX PaIMOTEXHUIECKUX TIPOSIBIISIETCS OTIepaIHsX. CHoCO0bI Iepeaun
nuHTepdeiicos; CHCTeMax U HEIOCTAaTOYHOCTh nH(pOpMaNNH B
KOMITJIEKCaxX C 3HaHWH, 110 ALY PanuOTEXHUIECKUX
MIOMOIIBIO ToKa3aTeneH, CHUCTEMaX U
Pa3INIHBIX oOydaromuiics KOMIIJIIEKCax C
nuHTepdeicos; UCTIBITHIBAET TIOMOUIBIO
3HAYMTENbHbIE Pa3INYHBIX
3aTpyIHEHUS MIpU uHTepdeiicos;
OMEePUPOBAHUM CBo0OOIHO
3HAHHUSAMH [IPU UX orepupyer
IepeHoce Ha HOBBIE IPUOOPETEHHBIMU
CHUTYaIHH. 3HAHHUSAMH.
YMeThb: OO6yyaromuiicst He OO6yyatormuiics OO6yyatormuiics OO6yuaronuiics
pa3pabaTbIBaTh YMEET WU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CHCTEMBI HEJI0CTaTOYHON HETIoJTHOE YacTHYHOE TIOJTHOE
JVCTaHIIHOHHOTO CTETICHN YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
cOopa JaHHBIX. pa3pabaTbIBaTh CJICIYIONINX YMEHHUIN: | CIEIYIOUINX yMEHHH: | CICHYIOIINX
MPUMEHSTH CHCTEMBI pa3pabaTeIBaTh pa3pabaTeIBaTh YMEHUIHA:
KOMITBIOTEPHBIC JIUCTAaHIIMOHHOTO CHCTEMBI CHCTEMBI pa3pabaTbIBaTh
CHCTEMBI U MaKeThI cOopa TaHHBIX. JMICTAHIIUOHHOTO JMICTAHIIUOHHOTO CUCTEMBI
MPUKITIHBIX MIPUMEHS T cOopa JaHHBIX. cOopa JaHHBIX. JIUCTAaHIIMOHHOTO
MpOTpamMM JIJIst KOMITBIOTEPHBIE MPUMEHSTh MPUMEHSTh cOopa TaHHBIX.
MPOEKTUPOBAHUS U CUCTEMBI U TTaKeThI KOMITBIOTEPHBIE KOMITBIOTEPHBIE MIPUMEHS T
MCCIIEJOBAHMS TIPUKITAHBIX CHCTEMBI U TTaKeThI CHCTEMBI U TTaKEeThI KOMITBIOTEPHBIE
CeTEeBBIX U(PPOBBIX MIpOTpamM JJIst TIPUKJIIaTHBIX TIPUKJIIaTHBIX CHCTEMBI U TTaKeTHI
YCTpOHCTB. MIPOCKTUPOBAHUS U TIPOTpaMM ISt TIPOTPaMM ISt TIPUKIIAHBIX

HCCIIEJOBAHUS
CETEBBIX ITU(PPOBBIX
YCTpPOMCTB.

MIPOEKTUPOBAHUS U
HCCIIEIOBAHUS
CETEBBIX III(PPOBHIX
YCTPOMCTB.
Honyckatorcst
3HAYUTCIIbHBIC
OIIKOKH,
IIPOSBJIACTCA
HEJI0CTaTOYHOCTh
YMEHUH, 10 psiay
ToKa3arelieH,
oOyyJaronuiics
HCTIBITBIBAET

MIPOEKTUPOBAHUS U
HCCIIEIOBAHUS
CETEBBIX III(PPOBHIX
YCTPOICTB;
paspabaTrbiBaTh
CHCTEMBI
JUCTAHIITUOHHOTI'O
cOopa TaHHBIX.
MMPUMCHATDH
KOMITBIOTEPHBIE
CHCTEMBI U TTaKeThI
TIPUKJIIaTHBIX
MIPOTPaMM IS

MIPOTpamMM st
MIPOCKTUPOBAHUS U
HCCIIEIOBAHUSA
CEeTEeBBIX IIHU(POBBIX
YCTPOMCTB.
CBobonHo
orepupyer
IPUOOPETEHHBIMU
YMEHHSIMH,
MIPUMEHSIET UX B
CUTYaIIAX
MOBBIIIEHHON
CIIOKHOCTH.
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3HAYUTEIIbHBIC
3aTpYyAHEHUS IIPU
OIIEpUPOBAHUU
YMEHHUSMU IIPU UX
IIEpEHOCE Ha HOBbIE
CUTyalLuu.

NPOEKTUPOBAHUS U
HCCIIeI0BaHUA
ceTeBbIX U(POBBIX
YCTPOMUCTB.

‘YMeHUs 0CBOEHBI, HO
JIOIYCKaroTCsl
HEe3HaYNTeIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS NIPU
aHATMTUYECKUX
olepanusx, nepeHoce
YMEHUI Ha HOBBIE,

HECTaHOApTHLIC
CHUTYaIHH.
BJIaJeTh: OO0yyaromuiicst He OOyyatormuiics B OOyyarormuiics OO0yyaromuiicst B
HaBBIKAMHU BIIaJICeT WU B HEJI0CTaTOYHON YaCTHYHO BJIaJCeT: HIOJIHOM 00BbeMe
MPOTrpaMMHUPOBAHUS | HEAOCTATOYHOM CTETICHH BIIaJICeT: BJIJICTh HABBIKAMH BIIaJICET:
uHTepeiicon CTETICHH BIIa/IeeT BIIaJI€Th HABBIKAMHU MIPOTPaMMHPOBAHNUS HaBBIKaMHA
HaBBIKAMHU HaBBIKAaMHA MIPOTpaMMHpOBaHusl | nHTEpdEiicoB MIPOTPaMMHUPOBAHUS
MPOEKTUPOBAHUS MIPOTPaMMHUPOBAHUS nHTepdeiicoB HaBBIKAMH nHTepdeiicon
CETEBBIX CTPYKTYP uHTepdeiicon HaBBIKaMH TIPOEKTUPOBAHUS HaBBIKAMHU
cOopa JaHHBIX HaBBIKAMHU MIPOEKTUPOBAHUS CETEBBIX CTPYKTYD MIPOEKTUPOBAHHSA
MIPOEKTUPOBAHUSA CETEBBIX CTPYKTYD cOopa JaHHBIX CETEBBIX CTPYKTYP
CETEBBIX CTPYKTYP cOopa JaHHBIX HaBBIKaMU cOopa TaHHBIX
cOopa JaHHBIX HaBbIKaMU IIPOrPaMMHUPOBAHHUS CeoboznHO
[IPOrpaMMHUpPOBaHUsA uHTepdeiicon NIPUMEHSIET
uHTep(eiicon HaBbIku OCBOEGHBI, HO | TOJlyYEHHBIE
OOyyarormuiics JIOITyCKAIOTCS HaBBIKU B
HCTIBITBIBAET HEe3HaYNUTEIbHbIC CUTYaIIAX
3HAYUTEIBHbIC OIINOKH, TIOBBIIIICHHOMN
3aTpyIHEHUS MIpU HETOYHOCTH, CIIOKHOCTH.
MIPUMECHEHUH 3aTpyIHEHUS MIPU
HaBBIKOB B HOBBIX aHATUTHYECKUX
CHUTYaIHsAX. oTieparnusix, mepeHoce
YMEHUI Ha HOBBIE,
HECTaHOApPTHBIC
CUTYyaLIUU.

HIkana oneHUBaHUA NPOMEKYTOYHOM aTTecTauuu: AuddepeHunpoBaHHblil 3a4eT

[IIxana oneHuBaHUA

Omnucanue

OT1Iu4HO

BrimonHeHs! Bce BHIIBI yUeOHOI paboThl, MPeyCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyZIeHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHUH,
HAaBBbIKOB IPUBEJCHHBIM B TaOJIUIaX [TOKA3aTEsIM, OEPUPYET
MPUOOPETEHHBIMU 3HAHUAMHU, YMEHUSIMHU, HAaBBIKAMU, IPUMEHSIET UX B
CUTYalUAX MTOBBIILIEHHON CI0KHOCTH, HE UCIIBITHIBAET 3aTPYAHEHUN IIPU
AHAJIMTUYECKUX OlEepalusix, IEPeHOCe 3HAHUM U YMEHUI Ha HOBBIE,
HECTaHJIAPTHBIC CUTYaLUH.

Xopo1o

BrinmonHeHs! Bce BUIBI yueOHOU padoThl, MPEeAyCMOTPEHHBIE yUeOHBIM
mw1aHoM. CTyIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUH,
YMEHH, HAaBBIKOB MPUBEICHHBIM B TAOIUIAX MTOKA3aTENsIM, ONIEPUPYET
MIPHOOPETEHHBIMH 3HAHUSIMH, YMCHHUSIMH, HAaBBIKAMU, IPUMEHSIET UX B
CUTYaIUsX MOBBIIIEHHON CI0KHOCTHU. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTEIbHBIE OMOKHU, HETOYHOCTH, 3aTPyAHCHHUS TIPU
aHAIMTUYECKUX OTepaIusiX, IEPeHOCe 3HAHUI U YMEHHI Ha HOBBIE,
HECTaHJAPTHBIC CUTYAIUH.
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VY 10BIIETBOPUTEITHHO

BrimonneHs! Bce BUIBI yueOHOI paboThl, MPeyCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyJJeHT IEMOHCTPHUPYET HETIOJTHOE COOTBETCTBHE 3HAHNUH,
YMEHHUH, HaBBIKOB MIPUBEICHHBIM B TAOJIHUIIAX ITOKA3ATEISIM, JIOIYCKAIOTCS
3HAYUTEIIbHBIC OUIMOKH, IPOSIBIISETCS OTCYTCTBUE 3HAHUH, YMEHUH,
HaBBIKOB 110 pATY MoKa3aTesel, CTyAeHT UCIIBIThIBACT 3HAUUTEIIbHBIC
3aTpyIHEHUS MIPH ONIEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH IIPH UX
HEPEHOCE Ha HOBBIE CUTYAIHH.

HeynosnerBopurenbHo

He BrImosTHEH 01MH Witk 0oJiee BUIOB y4eOHOU paboThI,
MPEyCMOTPEHHBIX y4eOHBIM TTaHOM. CTYIEHT IEMOHCTPUPYET MOTHOE
OTCYTCTBHE HJIM HEJIOCTATOYHOE COOTBETCTBHE 3HAHMI, YMEHHI, HABBIKOB
MIPUBEICHHBIM B Ta0JIMIIAX TOKA3aTEIsIM, JIOIYCKAIOTCS 3HAYUTEIIHLHBIC
OINMOKH, IPOSBJISACTCS OTCYTCTBUE 3HAHUH, YMEHUH, HABBIKOB 110 Py
MOKA3aTeNel, CTYICHT HE MOXKET OIEPUPOBATH 3HAHUSMU U YMEHUSIMU
IIPH UX IIEPEHOCE HA HOBBIC CHTYAI[UH.

IIIkana oneHUBAHUSA TEKYIIETr0 KOHTPOJSA

HaunmenoBanue
KOHTPOJIA [Ikana oueHUBaHUS Onucanue
pe3yJIbTaToB
o0ydeHus
OmmmuHo - PaboTta ciana B cpok, pacueTHas U 3amanue Ha PT'P BeigaeTcs
rpaduyuecKkasi 4aCTH BBIITOJIHEHbBI BEPHO, 00 Ha MIEPBOM 3aHATHH
HMMEIOTCS HEI0UEThI, HE BIMSIOIINE HA KOHEUHBIN COOTBETCTBYIOILETO pa3jeia
pe3yJibTar. JUCLIUITUHBL U CIAETCs 110
Pacuerio- Xopo1io - - pacyeTHas 4acTb BBINONHEHA BEPHO, B OKOHYaHUH U3YUYECHHUS
rpaduycckas rpaduyecKoif 4acTu ecTh 3aMeHaHHs COOTBETCTBYIOLIETO pa3jelia
5014 116 TeME VY 10BIIETBOPUTENIHHO - B PACUETHOU YaCTH €CTh aucuuIuinibel. PI'P nomkHEBI
pa 3aMe4yaHusi, METO/I BBITIOJTHEHHS IrpaduyecKkoit OBITh BBITIOJIHEHBI U
pasaena 94acTH BBIOpaH BEPHBIN o(opmIIeHHI B
HeynoBieTBOpUTENBHO - B pacue€THON U COOTBETCTBHH C
rpaduUecKoil 4acTsaX ecTb IpyOble 3aMeYaHHs. TpeOOBaHUAMU
METOJIMYECKUX yKa3aHUI
kadenpol.
OtnnyHo - PaboTa BHICOKOTIO KayecTBa, ypOBEHb 3amuTa TeMbI BKIOYAET
BBITIOJTHEHHSI OTBEYAET BCEM TPEOOBAHUSM, pelieHue 3a1a4 B
TEOPETHUYECKOE COJIEpIKaHNE Kypca OCBOCHO ayJIMTOPUH B TCUCHHE
MOJTHOCTHI0, 6€3 Mpo0OeIoB, HEOOXOANMbIE OJTHOM Tapbl ¥ MMPOXOTUT
MPAKTUYECKHUE HABBIKU PaOOTHI C OCBOEHHBIM MoCJIe N3y4eHUS
MaTtepuagoM cOpMHUPOBAHBI, BCE COOTBETCTBYIOIIETO
MIPeTyCMOTPEHHBIE POTPAMMOK 00yUYEHHS pasnena. bunersr cocTosT
KoHTposbHas y4eOHbIe 3aJJaHus BBINOJHEHDL, a100 HEKOTOpBIC U3 | U3 33/1a4, TO3BOJISIONINX
BBITNIOJIHEHHBIX 33JJaHUI coepKar OLIEHUTh
pabora 1o Teme
HE3HAYUTENbHbIE OIINOKU c(OpMUPOBAHHOCTh
pasieia Xopo11o - YpoBeHb BINOJIHEHUS padOThI OTBeHaeT | KoMmmeTeHiuid. Ha oTBeTs
OOJIBIIMHCTBY OCHOBHBIX TPEOOBAHUH, orBoautes 1,5 vaca
TEOPETHUYECKOE COJIEpIKaHNe Kypca OCBOCHO
YaCTHUYHO, HO MTPOOEIIbI HEe HOCAT CYIIECTBEHHOTO
XapakTepa, He0OX0IUMbIe TPAKTHYECKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTE€pPHajIOM B OCHOBHOM
c(OpMHPOBaHBI, HEKOTOPHIE BU/IBI 3aaHUI
BBINIOJIHEHBI C OITHOKaMHU.
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VY noBneTBOpuUTENBHO - TeopeTuueckoe
coJiepKaHue Kypca OCBOCHO YaCTUYHO,
He00X0IMMBbIC TPAKTHYECKNE HABBIKH PabOTHI HE
c(hOopMHUPOBaHBI, OOJBITUHCTBO MPETYCMOTPEHHBIX
IpOTrpaMMOii 3aJJaHUi HE BBIITOJIHEHO; MIPH
JIOTIOJIHUTEIbHON CaMOCTOSTENbHON paboTe Hax
MaTepuagoM Kypca BO3MOXKHO MOBBIIICHUE
KadyeCTBa BBIITOJIHEHUA yqe6Hbe 3aI[aHI/II>’I.
HeynosnersopurensHo - TeopeTtuueckoe
coziepKaHue Kypca He OCBOCHO, HEOOX0IUMBbIe
NpPaKTUYECKHE HaBBIKK pabOThI HEe CPOPMUPOBAHBI,
MIPeyCMOTPEHHBIE IPOTPaMMON 3a/1aHUS HE
BBITOJIHEHBI

7.3 OueHoYHbBIE CpeACTBA

7.3.1 Texymuii KOHTPOJIb

Pacuemno-zpagpuueckan paboma Nel no meme "' Itanonnast MoJieNib B3aUMOACHCTBHS

OTKPBITBIX CUCTEM U OCHOBBI cereit

[IpoBectu ouenky TpedoBanuii K LAN opranu3zaiuu, CoriacHO TaOJIUIbl 3aJaHUH.
OneHnuTh KOJIMYECTBO Kabesi, PypHUTYPHI U CETEBOTO 000PYI0BAHHUS, & TAKXKE MIPUOIU3UTEIHHYIO
LIEHy MPOEKTa, y4eCTh HAJIMUUE cepBepa, IPUHTEPOB U T. . :

Cxema KommyTtarop B kaxaoit Tun Iponyckuas BHewnnii
papuant noMenieHust KOMHAaTe /B 00111eii cepBepHOi ceTH CrnocooHocThH , M0/c BBOJI
1. Puc.1 B K&XKJIOM KOMHATe LAN | 100 WAN
2. Puc.2 B KaXKI0M KOMHATe LAN | 1000 Onrrka
3. Puc.3 B KaXKJIOM KOMHATe LAN | 1000 Pagnokanan
4, Puc.4 B KQXXJIOM KOMHATe LAN | 1000 WAN
5. Puc.5 B Ka)KJIOM KOMHATe LAN | 1000 Onruka
6. Puc.1 B 00111ei cepBepHOi LAN |100 Paanokanain
7. Puc.2 B 001IIeH cepBepHO LAN |100 WAN
8. Puc.3 B 0011el cepBepHOH LAN |100 Ornrrka
9. Puc.4 B 001IeH cepBepHO LAN |100 Pannoxanan
10. Puc.5 B 0011l cepBepHOH LAN | 1000 WAN
11. Puc.1 Wi-Fi | 100 Onruka
12. Puc.2 Wi-Fi | 10 Panuokana
13. Puc.3 Wi-Fi | 10 WAN
14, Puc.4 Wi-Fi | 100 Onruka
15. Puc.5 Wi-Fi | 100 Paguokanan
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Pacuemno-zpagpuueckasn pavoma Ne2 no meme " IpoBogHbIC IPOTPaMMHEIE U anapaTHEBIC
uHTepderce”

Pa3paboTtaTh cXeMy U aJropuTM NOAKIIOUSHHUS YCTPOHCTBA 0 HHTEep(deiicy yKka3aHHOMY B 3a1aHHH,
CUMTATh YTO MCIONB3yeTcs MuKpomporeccop ATMEGA2560

BapuaHT | UuTepdeiic Ycrpoiicteo BeiBOAa | UHTEpdeiic YcrpoiicTBo BBOAA
BBLIBOJA BBOJA
1. 12C LCD1602 [Mud.Bx 3 KHOIIKH
2. SPI TFT skpan AHajor BX 4 KHOIIKM
3. RS-232 KOMITBIOTED 12C 64 Kormku , uepe3 MUKPOCXeMY
PCF
4, [MapannenbHbIi 8- cerm. Hud.Bx 3 KHOTIKH
WHIKATOP
5. 12C LCD1602 AHajor Bx 4 KHOTIKH
6. SPI TFT skpan 12C 64 Komku , uepes MUKpPOCXeMY
PCF
7. RS-232 KOMIIBIOTEP [Mud.Bx 3 KHOIIKH
8. [MapannenbHblii 8- cerm. Amnarnor BXx 4 KHOIIKH
WHIUKATOP
9. 12C LCD1602 12C 64 Komku , yepes MUKpPOCXEMY
PCF
10. SPI TFT skpan [Tud.Bx 3 KHOIIKH
11. RS-232 KOMITBIOTED AHasor BXx 4 KHOTIKH
12. [MapamnienbHbIi 8- cerm. 12C 64 Komku , yepe3 MHKPOCXEMY
WHJUKATOP PCF
13. 12C LCD1602 [Mud.Bx 3 KHOIIKH
14. SPI TFT skpan AHajor BX 4 KHOLIKM
15. RS-232 KOMITBIOTED 12C 64 Komnku , uepe3 MUKPOCXEMY
PCF
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Pacuemno-cpaguueckasn paboma Ne3 no meme becnipoBoJHbIE IPOrPaMMHBIE U arnapaTHbIe
uHTepdench
Pa3pabotaTh cXxemy U aJropuTM OECIPOBOJHOTO YCTPOMCTBA MEPeiavun JaHHBIX COTIIACHO TAaOIHIIbI

BapuaHT | UnTepdeiic Ycrpoiicteo nannbix | Muatepdeiic 3anpoc | Ilopt | IlpuemHoe ycTpoiicTBO
1. Wi-Fi DTH-11 http 80 K

2. Wi-Fi DTH-22 Mqtt 1051 | MQTT cepsep
3. Wi-Fi TEPMOMETP http 80 IIK

4. Wi-Fi onronapa Mqtt 1051 | MQTT cepsep
5. GSM-monyas | DTH-11 http 80 K

6. GSM-monyns | DTH-22 Mqtt 1051 | MQTT cepgep
7. GSM-moaynb | TepMoMeETp http 80 K

8. GSM-monyns | onrtonapa Mqtt 1051 | MQTT cepsep
9. GSM-monyns | DTH-22 http 80 ITK

10. GSM-monyns | DTH-11 Mqtt 1051 | MQTT cepsep
11. GSM-Monynib | TepMOMETP http 80 ITK

12. GSM-moayas | Jatuuk CO Maqtt 1051 | MQTT cepsep
13. Wi-Fi DTH-22 Mqtt 1051 | MQTT cepgep
14. Wi-Fi TEPMOMETP http 80 K

15. Wi-Fi orrormnapa Maqtt 1051 | MQTT cepsep

Pacuemno-zpagpuueckasn pavoma Ned no meme ""TIpoexTupoBaHIEe U OTIAJKA CHCTEM C
NPOBOJHBIMH MJIM OECTIPOBOIHBIMHU HHTEpdeiicamu’”

Paspabotars Web unrepdeiic ynpasienus: mpuOopoM coieprKaiiuM 3JIeMEHThI HHIUKAIIUH
U YIIpaBJIeHHs cOTJacHO Tabnuisl Bee anmapaTHble HHAUKATOPHI TyOIUPYIOTCS HA CTpaHUIIE BCe
AJIEMEHTHI BBOJIA 1yOJIMPYIOTCS HA CTPAHUIIE.

BapuaHT | MnTepdeiic | YcTpoiicTBO BbIBOAA | YCTPOiicTBO BBOAA Iopt | IP

1. Wi-Fi LCD1602 (12C) DHKozEp, 3 KHONKU 80 DuKCHpPOBaHBIH
2. LAN LED-5 mt KHomnkwu 3 mT 1256 | DHCP

3. LAN LCD1602 (12C) DHKo/Ep, 3 KHOIKU 80 DuKCHPOBAHBIH
4. Wi-Fi LED-5 mir Knonku 3 mr 1256 | DHCP

5. Wi-Fi TFT(12C) DHKo/Ep, 3 KHOIKU 80 DUKCHPOBAHBIH
6. LAN LCD1602 (12C) Marpuynas knaBuarypa 4x4 | 1256 | DHCP

7. LAN LCD1602 (12C) DHKo/Ep, 3 KHOIKU 80 DHCP

8. Wi-Fi LED-5 mr Kuonku 3 mr 1256 | PukcupoBaHbIii
Q. Wi-Fi LCD1602 (12C) DHKOJEp, 3 KHOIKH 80 DUKCHPOBaHBIH
10. Wi-Fi LED-5 mr Kuonku 3 mr 1256 | DHCP

11. LAN LCD1602 (12C) DHKOJEp, 3 KHOIKH 152 | ®ukcupoBaHbIi
12. LAN LED-5 mT Knomnkw 3 mT 1256 | DHCP

13. Wi-Fi TFT(12C) DHKozEp, 3 KHONKU 80 DuKCHpPOBaHBIH
14, LAN LCD1602 (12C) Marpuunas kinaBuatypa 4x4 | 1256 | DHCP

15. LAN LCD1602 (12C) pe3ucTop 80 DHCP

Tunoeoe 3adanue 011 KORMPOALHOU pabomer Nol no meme: " DdtanoHHas MOICTH
B3aUMOJICUCTBUSI OTKPBITBIX CUCTEM U OCHOBBI ceTeil"

1. Yem otmmaaercs IP u MAC anpec?

2. OnumurTe mopsAI0K HACTPOHKH CETEeBOTo ajanTepa mpu 3aganuu |IP agpeca B pydHOM pekuMe.
3. Kak nonkmtounTs ceTeBoil nuck moj Jlunykc?
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Tunoeoe 3a0anue 013 KORmpoavHou padomor No2 no meme: "' [IpoBoHBIE POrpaMMHBIE U
anmapartHble HHTepQeiich"

1. Ipuntmn popmupoBanus mmHb! SPI. OnUIINTe TPUHIKIT ISHCTBHS K OCHOBHBIC METOIbI
BKJTFOYCHUSL.

2. Harmmmmre mporpaMmy (B o6omouke Arduino IDE), koTopast I03BONIAET MOIKIIOYUTD AUCIUIER
LCD1602 mo e 12C.

Tunosoe 3a0anue 013 KonmpoavHoi padomot Ne3 no meme: "' becpoBoaHbBIE TPOTPAMMHEIE U
anmapaTHble HHTepQeiich”

1. OnummTe MPUHIKT AeHCTBUS U HacTpoiiku cetu Wi-Fi.

2. Hanmmure nporpammy aist noakimtouerus Wi-Fi monyist (B o6onouke Arduino IDE),
OTBEYAOLIYIO Ha 3ampoc oT Web cepBepa BKIIIOYEHHEM MIIH OTKIIIOYEHHEM CBETOIUO/A.

Tunoeoe 3a0anue 013 KonmpoavHou padomot Ne4d no meme: '’ IIpoekTHpoBaHKE U OTIIAIKA
CHCTEM C TIPOBOJHBIMU MM O€CIIPOBOIHBIMU HHTEp(ericamu’”

1. OnuiMTe MPUHITKIT TOCTPOESHKST WeD cepBepa Ha ammapaTtHoi miatdpome.

2. Hanmmmre nporpammy (B oboouke Arduino IDE) nis peanuzarmm yepe3s LAN moxyns web-
ceprepa. Ha koaTposutepe ATMega2560.

7.3.2 IlpomexyToUyHasi aTTeCTaus

Bonpocul k ougppepenyuanvrnomy 3auemy (6 cemecmp ounoit hopmul 0dyuenus, 7 cemecmp
3a04HOoU hopmbl 0Oyuenusn)

1. Omnpenencuue noustus "Murteprer Bemei" TIK-3.
2. OcHoBHbIe oOnactu npumeneHus "MuTepHera Bemeit". T1K-3.
3. Hcropus nossnenus u pa3sutus "Mureprnera Bemeit". T1K-3.
4. OcHoBHBIE (aKTOPHI, TOBIHBIINE Ha pazuTue "MaTepHeTa Bemeit". T1K-3.
5. KoneuHsle ycTpoiicTBa U UX poiib B apxutektype "MHrepHera Bemei". T1K-3.
6. Koneunsle ycTpolicTBa U HX poJib B apxutekType "MnTepHera Bemeid". IK-3.
7. Ilpumepsl 1 OCHOBHBIE 00JIACTH IPUMEHEHHS AATYHKOB M AKTYaTOPOB. ITK-3.
8. Cnoco0bl MOAKIIIOYEHHUS] JATYMKOB U aKTyaTOPOB K MUKPOKOHTPOJLIEPAM. IK-3.
9. Pa3Huua MEXILYy MUKPOIIPOLIECCOPAMH, MUKPOKOHTPOJIEpaMU U MUKpokommbiotepamu. | TTK-3.
10. Onucanue mukponporeccopos AT328, ATMega2560,ESP32, STM32. ITK-3.
11. Onwucanue MuUKpokoMIbioTepoB Raspberry Pi. ITK-3.
12. TIporokossl IPv4 u IPv6. ITK-3.
13. [punumnel MoIKIFOYEHHS YCTPOICTB B C€Th M CIIOCOOBI Mepeaur HHPOPMAITUH. IK-3.
14. CeTteBble TONOJIOTHH, IPUMEHSIEMBIE JJIsl OIKIIOYEHNs] KOHEUHBIX YCTPOICTB B CETh. ITK-3.
15. BecrpoBoanbie cetu Wi-Fi. TIK-3.
16. Texnosorus ZigBee u ee 0COOEHHOCTH. ITK-3.
17. TexHonorus LoRa One u ee 0cOGEHHOCTH. ITK-3.
18. Texuonorus Bluetooth u ee ocobeHHOCTH. IK-3.
19. Texnonorus Bluetooth Low Energy u ee ocobeHHOCTH ITK-3.
20. Texuomorust LPWAN 1 ee 0cOOCHHOCTH. IK-3.
21. Nnrepdeiic RS-232 npuHIUTIBI paOOThI, CXEMbI BKIIOUCHHUSI, OTPAHUICHUS T1K-3.
MCIIOJIb30BaHMSI.
22. Unrepodeiic IEEE-1284 npuHIue! pabOThI, CXEMBI BKIIFOUSHISI, OTPAHTYCHHS TIK-3.
UCIIOJIb30BaHMS.
23. Untepdetic USB npunuumnsl paboThl, cXeMbl BKIKOYEHHs, Orpanuyenus ucnonbzosanus. | [TK-3.
24. Unrepdetic 12C npunimnbl paboThl, CXeMbI BKIIIOUEHHs, Orpannyenus ucnons3osanus. | [TK-3.
25. NnTepodeiic SPI npuHImnbl paboThl, CXeMbI BKIIIOYEHHS], OTPaHUYEHHSI HCTIOJIB30BaHHUS ITK-3.
26. OcoOeHHOCTH MpOorpaMMHUpOBaHus web-cepBepa Ha MUKPOKOHTpOJIepe o0Iue I1K-3.
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ITOPUTMBI

27. Oco0eHHOCTH IPOrpaMMUPOBaHHS Web-KIINeHTa Ha MUKPOKOHTpOJUIEpEe 00IIue T1K-3.
ITOPUTMBI

28. Oco0eHHOCTH IPOTPaMMHPOBAHHUS Web-cepBepa Ha MUKPOKOHTPOJIIEpe Tiepeaada TIK-3.
JIAHHBIX Ha CepBEp M MapCHHT.

29. Oco0eHHOCTH MPOrPaMMHUPOBAHHS CETEBOTO YCTPOICTBA HAa MHKPOKOHTPOJIIEpE T1K-3.
nepenaya AaHHbIX Ha cepBep MQTT.

30. OcobeHHOCTH TPOTrPaMMHUPOBAHUS Web-KIHeHTa Ha MUKPOKOHTPOJLIEpE ITK-3.
apToMaruieckoe nonydyenue IP anpeca

31. Hnrenpdetic USB. Ilpunuun neiictBusi. Cxembl BKIIOYESHHUS. DieMeHTHas 6a3a. ITK-3.

32. Unrepdetic PCI, PCI-express. [Ipuanum neiictBus. CxeMbl BKIIOUCHHS. DJIEMEHTHAS TIK-3.
6a3za.

33. Unrepdeiic SATA, IDE. [Tpunnun aeiictBusi. CxeMbl BKIIOYEHHs. DileMeHTHas 0asa. ITK-3.

34. Unreppec CAN (ModBAS). Ilpunuunn neiictusi. CxeMbl BKIIOYEHHUS. DJIeMEHTHAs T1K-3.

Oa3sa.




