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1 Henwn, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTAThl 00y4eHHS 110 AUCHUILIHHE

Hean AucHUNIMHBI
W3YYCHHE COBPEMEHHBIX MPOTPAMMHBIX M alllapaTHBIX WHTEP(ECcOB, HCIONB3yeMbIX B
Pa3IMYHBIX PAIMOTEXHUYECKUX YCTPOMCTBAX
3agaum AMCHUILIMHBI
— U3Y4YEHUE MOJIENIU B3aUMOICUCTBUSL OTKPBITBIX CHUCTEM;

— O3HAKOMJICHHE C IIPOTOKOJIAMH Pa3JIMYHBbIX YPOBHEH ITaJIOHHOM MOJENM B3aUMOJEHCTBUSA

OTKPBITBIX CUCTEM;,

— U3y4eHHUe MPOBOJIHBIX HHTEP(PEICOB MUKPOKOHTPOIIEPOB U MUKPOIPOIIECCOPOB;
— u3yueHue 0ecrpoBOAHBIX HHTEPHEHCOB MUKPOKOHTPOIIIIEPOB M MUKPOIIPOLIECCOPOB;
— OCBOGHHUE NPHUHIIUIIOB U TIOCJIEIOBATEILHOCTA MCIIONB30BAHUS MPOTPAMMHBIX CPEICTB

ABTOMATU3WPOBAHHOI'O MPOCKTUPOBAHUA IJId IMPOrpaMMHUpPOBAaHUA W OTJIAAKHU CHUCTEM C

MIPOBOJIHBIMU HJTH OECTIPOBOAHBIMH WHTEpdeiicamu.

OOyuenne mno aucuuiuiiHe «TeXHOJOTMM W TPOTOKOJbl MHTEPHETA BEIlEi» HampaBlIeHO Ha
dbopMupoBaHUe y 00YJarOMIUXCS CIEAYIOIUX KOMITETECHIIUI:

Kox v nanmenoBanue
KOMIIEeTeHINIi

HNHaukaTopsl JOCTHKEHUS
KOMIIETEeHIIUH

HaunmeHoBaHnue nmoxkasarejs
OLICHUBAaHUA

IK-3. Cnocoben
MPOCKTUPOBATH U
IUTAHUPOBATH CETH
MPOBOJHOM U
0ecrpoBOTHON TIepeadun
JAHHBIX UHTEJIEKTYaIbHBIX
paguocucTeM

UIIK-3.1 Ananusupyer
CTaTHUCTUYECKHUE TTapaMeTpPhI
TpaduKa, CTAaTUCTUKY
OCHOBHBIX TTOKa3aTenen

3¢ (HEeKTHBHOCTH
MHTEJUIEKTYalTbHBIX
PaaMOCUCTEM U CUCTEM
nepeaayy JaHHbIX;

NIIK-3.2 [Tpumensier
OCHOBHBIE€ HHTEJIEKTYaJIbHbBIE
QJIITOPUTMBI U METO/IBI
00pabOTKH CTAaTUCTHUYECKUX
JaHHBIX, pa3pabaTeIBaeT
CXEMBbI OPTaHU3alMH CUCTEMBI
MIPOBOJIHON U OECpOBOJHOM
CBSI3H;

HIIK-3.3 OntumMusupyer
HCIIOJIb30BaHUE PECYPCOB
Pa3IUYHBIX CUCTEM
paguoCBsI3H, pa3padaThiBacT
MEPOIPHUATHS 110 UX
MOJ/IEPKAHUIO HAa TpeOyeMoM
YPOBHE.

3HaTh:

® MOJEIU B3aUMOACHCTBUSA
OTKPBITBIX CHCTEM,
COBPEMEHHBIC PEIICHHS
IIOCTPOEHUS CETEBBIX YCTPOUCTB,
npUMeHseMbIC TIPU
MPAaKTHYECKOW peaTn3aiu
CETEBBIX YCTPOMCTB, U
TEHJICHIINN UX Pa3BUTHS;

® Croco0bI epeauu
uHQOpMaIIK B
PaTMOTEeXHUYECKHX CUCTEMaX U
KOMIUIEKCAX C TIOMOIIBIO
pa3NuYHbBIX HHTEPEICOB;

Ymersn:

® pa3pabaThIBaTh CUCTEMBI
JMCTAaHIIMOHHOTO cOOpa TaHHBIX.

® TIPUMCHSTH KOMIILIOTEPHEIC
CHCTEMBI M MAKEThI TPUKIIATHBIX
MIPOTpaMM JJIsl IPOEKTUPOBAHUS
U MCCIIEIOBAHMSI CETEBBIX
IUQPPOBBIX YCTPOHCTB.

Baaners:

® HaBBIKAMH MTPOrPAMMHUPOBAHUS
uHTEpQEcoB

® HaBBIKAMH IPOSKTHPOBAHUS
CETEBBIX CTPYKTYyp cOopa
JIAHHBIX




2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/bHOI NPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCUTCA K 4YacCTu,

dbopMupyemMoil ydacTHUKaMu 00pa3oBaTeNbHbIX

oTHomeHH, 610ka b1 «lucumnmuasl (MOLYITHN)».
JlucuuIuInHa HEMOCPEICTBEHHO CBsI3aHa CO CIEAYIOUMMH JUCUUIUIMHAMM U IPaKTUKaMU

OOITI:
be3onacHoCcTh MHTEpHETA BENICH;
HudopManinoHHbIE TEXHOJIOTUH;

[TpoMBIIICHHBI HHTEPHET BEllel B aBTOMOOMIICCTPOCHHH;
IIpoMBIIIIIEHHBIM HHTEPHET BELEH B MAIIMHOCTPOCHNUH;
Cern MESH mmpokomnosiocHo# 6ecrpoBOHON CBS3H.

3 CTpyKTypa u cofep:KaHHe INCHUILTHHbI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIACT 4 3aueTHble enunHuilbl (144 gacos).

3.1 Buabl yueOHoii padoThl M TPYI0EMKOCTh

Ne . KouauvecTBO CemecTpnl
Bup y4eOHoii padoThI
n/n 4yacoB 7
1 AyIMTOpHBIE 3aHATHS 12 12
B ToMm unce:
1.1 | Jlexuuu 36 36
1.2 | Cemunapckue/mpakTHYECKUE 3aHATUS 36 36
1.3 | JIaGopaTopHbIe 3aHATHS - -
2 CamocrosiTebHas padora 72 72
B ToMm uncrne:
2.1 | Pabora c KOHCIIEKTOM JICKITHIA 20 20
2.2 | IloaroroBka K KOHTPOJIbHBIM paboTam 24 24
2.3 | BemmonHeHnne pacueTHO-TpaduuecKkux padboT 10 10
2.4 | IloaroroBka K 3a4eTy 18 18
3 IIpome:xyTOUHAsI ATTEeCTALMSA
3adet/nud.3auer/7K3aMeH nud.3aver
Hroro 144 144
3.2 TemaTuyecKuii MJIaH U3yYEeHUS TUCUUILTHHBI
TpyaoeMKocTh, yac
AyauTopHas padota =
<
> O g % =
22 |2 | Eg|
Ne Pa3genbl/TeMbl ° = ¥ o B w o = s =
= = o 9 = &= o} =
n/n MM CHUILTHHBI 3 =1 a el gE 5 2 g
=) 2 g 5 R § SENS) E 8
O = = (= ; = 2
S | £48 3% 22|
o o < a5 8
O = = =
1 Paznen 1. DtamonHas MoJienb
B3aMMOJICHCTBHS OTKPBITBIX CUCTEM H 36 10 8 - - 18
OCHOBBHI CeTel
1.1 | Tema 1. BBenenue B Kypc. 2 2




Kiraccudukanus cereit.
1.2 | Tema 2. dusndeckne OCHOBBI JIUHUMH 2 2 4
nepenauu s cered [I1
1.3 | Tema 3. CereBoe 000pynOBaHUE H 2 4 6
ApXHUTEKTYypa JOKATBHBIX CECTEH.
1.4 | Tema 4. Ilporokon TCP/IP ans UOT 5 5 4
YCTPOKCTB
1.5 | Tema 5. O630p TEXHOJOTHIT U TPOTOKOJIOB 2 2
loT
2 Pazpen 2. HpOBOI[HI)IG:" IIPOrpaMMHbIE U 40 10 12 ) ) 18
anmapatHble HHTepQeichl
2.1 | Tema 1. UnTepdetic RS-232, IEEE-1284 u 2 4 4
2.2 | Tema 2. Uurepdeiic USB 2 4 2
2.3 | Tema 3. Uurepdeiic 12C 2 2 4
2.4. | Tema 4. Unrepdetic SPI 2 2 4
2.5 | Tema 5. Crenmanu3upoBaHHbIC
nHTEP(ENCHI T TOIKITIOYSHNS BHEIITHUX 2 4
YCTPOHCTB
3 Pasnen 3. becnipoBoaHble MporpaMMHbIE U
. 34 8 - - 18
anmapatHble HHTepQEiCh
3.1 | Tema 1. Ceresoii uarepdeiic Wi-Fi 2 6
3.2 | Tema 2. Texnonorus ZigBee 2 2
3.3 | Tema 3. Texnomnorust LoRa 2 2 4
3.4 | Tema 4. Texuonorus 3G/4G MoaeMOB 2 2 4
4 Paspea 4. [IpoekTupoBanue u oTiIagKa
CHCTEM C MIPOBOIHBIMH HJIH 34 8 8 - - 18
OecrpoBOJHBIMH UHTEpdelicamu
4.1 | Temal. Web — cepBepa Ha 2 5 4
MUKPOKOHTPOJIIEPE
4.2 | Tema 2. INonkmrouenue Ethernet k 2 5 4
KOHTPOJLIEPY
4.3 | Tema 3. Ioaxmouenue WiFi Mopyieit k 2 5 4
MUKPOKOHTPOJIIIEpaM
4.4 | Tema 4. Ynpasnenue Gpu3n4eCKUMH 2 5 6
ycTpoiicTBamu yepe3 web- unrepderic
Hroro | 144 36 36 - - 72

3.3 Coaepxxanue TUCHUNINHBI

1. OTajJ0HHAS MOJICNIh B3aUMOACHCTBUS OTKPBITHIX CHCTEM M OCHOBBI CETEH

Pacnipenenennass o6pabotka nanHHbIX. Knaccudukanust cereif Mo MPOCTPAHCTBEHHOMY
oxsary. [lepenaua nHbOpMAIIIK C UCTTOTH30BAHWEM ITPOBOJIOB M O€3 MTPOBOJIOB (CBET, PAAMOBOIHEI).
bazoBble Tomonoruu ceTeil — muHa, KOJIbIIO U 3Be3/1a.

CeMuypoBHEBasi 3TaJOHHAs MOJIENb B3aUMOJEHCTBHUS OTKPBITHIX cucteM (OMBOC) wiu
OSI/RM (Open System Interconnection Reference Model). Mogenrs TCP/IP. IIpotokosnst
MPHUKJIATHOTO YPOBHS. [IpOTOKOIBI ypOBHS TpeacTaBicHHs. [IPOTOKOIBI CEaHCOBOTO YPOBHS.
[TpoTokonbel TpaHCOPTHOTO YpoBHs. IIpoTokodbl ceTeBoro ypoBHS. IIpoTOKONBI KaHAIBHOTO
ypoBHs. [Iporokomnsl ¢usmdeckoro ypoBHs. (OCOOEHHOCTH MPOTPAMMHUPOBAHHUS  CETEBBIX
npunoxkeHnid. OCHOBHOE ceTeBoe O00OpyJOBaHME: TOBTOPUTENH, MOCTBI, KOMMYTATOPBI,
MapIIpyTU3aTopbl W MLTH036I. OCOOCHHOCTH TOCTPOCHHUS JIOKAIBHBIX BBIYHCIUTEIIBHBIX CeTei
pa3IMYHBIX MacIITa0oB.

dusndeckue cpeibl, UCIOIb3yeMbIe IS TIepeadn JaHHBIX. TEeXHOJIOTHH, UCIIOJIb3yEeMbIC B
NepCOHANBHBIX BhruncIuTeNbHBIX ceTsix — IFDA, Bluetooth, Bluetooth Low Energy, NFC, ZigBee,



Z-Wave, ANT+, USB, FireWire, Thunderbolt, LPT, TIA/EIA-232, 6LoWPAN. Texuonoruu,
UCIIOIb3yEMbIE TP TOCTPOCHHUU JIOKAIBHBIX BBIYMCIMTENbHBIX ceTeli — Ethernet m Wi-Fi.
TexHonoruu, ucmoyib3yeMbie B TiobanpHbix ceTsix — X.25, PSTN, ADSL, BPL, DOCSIS, EPON,
GPON. TexHomoruu mepenayu JaHHBIX B MOOWIBHBIX cOTOBBIX ceTsix — CSD, HSCSD, GPRS,
EDGE, HSPA, HSPA+, WiMax, UMTS, LTE, LTE-Advanced, 5G, LoRaWAN. Texnomoruu,
UCIIOJIb3yEMbIE B MPOMBIIUICHHOW aBTOMATU3AIIUK /IS TeJIEMETpHH U yupasicuus — EIA/TIA-422,
CAN, EtherCAT, ZigBee, Z-Wave, LoRa, SigFox.

2. [IpoBoHbBIE OPOrPaMMHEIE U allIapaTHble HHTEPDENCHI

Creunanu3upoBaHHble HUHTEpQEichl Uid MOAKIIOYEHHUS BHEIIHUX YCTPOMCTB K
MHKpPOKOHTpOJIepaM U Mukponpoueccopam: 12C, SPI, 1-Wire/TWI, 12S, TTL, UART, SSC, PWM,
napawieabHbii  LCD.  OCHOBHBIE  TEXHUYECKHME  XApPaKTEPUCTUKH W  OCOOCHHOCTH
[IPOrPaMMHUPOBAHUS.

CreunanusupoBaHHble HUHTEpQEiCchl UIs MOAKIIOYEHHS BHEIIHUX YCTPOMCTB K
MUKponporeccopam U Mukpokommnbiotepam: USB, PATA/IDE, SATA, eSATA, mSATA; M.2,
NVMe; PCI, PCMCIA, PCI-Express, ExpressCard, SDIO, MMC.

3. BecripoBOoIHBIE IPOrpaMMHBIE M allllapaTHBIE HHTEPDENCHI

O0630p OecripoBogHbIe WHTEP(DEHCOB T MUKPOKOHTPOJUIEPOB M  MHKPOIIPOIECCOPOB.
[Monxmrouenne 3G/4G  momemoB. IlomydeHne U 00paboTKa JaHHBIX OT HaBUTAIMOHHBIX
GPS/GLONASS/BeiDou npuemMHrnkoB. OCHOBHBIE TEXHUYECKHE XaPaKTEPUCTHUKU U OCOOCHHOCTH
OporpaMMHUpOBaHus. TEXHOJOTMH, HCIONb3yeMble B MPOMBIIIICHHONW aBTOMATH3AlUU IS
TesieMeTpuu u ynpasineHus — ZigBee, Z-Wave, LoRa, SigFox, Wi-Fi, Bluetooth.

4. HDOCKTI/IDOBaHI/Ie U OoTJIaAKa CUCTEM C IIPOBOJHBIMHU MJIN 66CHDOBOI{HI)IMI/I HHTG‘[)d)CfIC&MI/I
IToctaHOBKa 3a7ayMl HPOEKTHPOBAHUSA CUCTEMbI C MPOBOJHBIMH WM OECHpPOBOJHBIMU
uHTepdeiicamu. Bpibop MHKpOHTposuiepa WM MHUKpompoleccopa. OmnpeneneHue HEOOXOIUMON
(GYHKIMOHAIBHOCTH HpOrpaMMbl U (opMupoBaHue anropurMa ee padbotsl. Konpurypuposanue
MHUKPOKOHTPOJUIEPA UIIM MUKPOIPOLIECCOPa JUIsl paboThl ¢ He0OX0AMMBIM HHTepdericom. Hanucanue
IIPOrpaMMBI U €€ OTJIaKa JUIsl KOHKPETHOTO MUKPOKOHTPOJIEPA NI MUKPOIIPOLIECCOPA.

3.4 TemaTnka CeMMHAPCKUX/IPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CemuHapckue/IpaKTUYECKHE 3aHATUS

Cemunap 1-2. IIpoektupoBanue gokaabHoit LAN cetu

Cemunap 3-4 IlpoextupoBanue nokansHOM Wi-Fi cetn.

CemuHap 5. OnieHKa Harpy3Kku Ha CeTb.

Cemunap 6. KoHTponsHOE MeponpusiTUe no pasaeny 1.

Cemunap 7-8. Uurepdetic 12C.

Cemunap 9. Unrepdetic RS-232/

Cemunap 10. KonTponbHoe MeponpusaTue 1o pasaeiny 2.

Cemunap 11-12. Uurepdeiic Wi-Fi.

Cemunap 13. Uutepdeiic Bluetooth.

Cemunap 14. KoHTposibHOE MEPONIPUATHE 1O pa3aemny 3.

Cemunap 15-16. Pa3pabotka web-cepBepa ynpasienus ycrpoiictBom (LAN).
Cemunap 17. Pa3zpabotka web-cepsepa ynpasnenust ycrpoiicteom (Wi-Fi).
Cemunap 18. KonTponbHoe MeponpusaTue 1o paszaeiny 4.



3.4.2 JlabopaTopHbIe 3aHATHS
He npedycmompenwvr VII

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npedycmompenwr VII.

4 YyeOHO-MeTOaAMYECKOEe U MH(OPMALTMOHHOE o0ecredeHne

4.1 HopmatuBHble 1oKyMeHTbI 1 'OCTsb1

1. ®enepanpusii 3akoH 0T 01.05.2019 1. Ne 90-D3 «O BHeceHnu n3meHeHul B OenepaabHblil
3akoH "O cBs3u" u PenepanbHbiii 3ak0H "O0 nHbOpMaK, THPOPMALMOHHBIX TEXHOJIOTHAX U O
3anuTe UHpOpMaLm)

2. ®enepanbabrii 3akoH 0T 07.07.2003 1. Ne 126-D3 "O cBszu"

3. IToctanornenue I[IpaBurensctBa PO ot 31.12.2021r. Ne 2606 "OO6 yrBepxkaenuu [Ipasun
OKa3aHMsl yCIyT CBSI3U MO Mepeaadye TaHHbIX "

4. TlocranoBnenue IIpaButensctBa P® o1 29.06.2021r. No 1045 "llonoxenue o
(benepaibHOM roCyAapCTBEHHOM KOHTpOJIE (Haa30pe) B 00JIacTH CBsA3HU".

5. I[Mocranosnenue IlpaBurensctBa PO ot 12.10.2004 1. Ne 539 "O mopsiake peructpanuu
PaIuOdIEKTPOHHBIX CPEACTB U BBICOKOYACTOTHBIX YCTPOMCTB

4.2 OcHOBHas IUTEpaTypa

1. AsneeB, B. A. [Ilepudepuiinpie ycrpoiicTBa: uHTep(eiCh, CXeMOTEXHHKa,
nporpaMMmupoBanue : yueOHoe nocodue / B. A. ApneeB. — Mocksa : JIMK Ilpecc, 2009. — 848 c.
— ISBN 978-5-94074-505-1. — TekcT : 31eKTpoHHbIH // JlaHb : 3J€KTPOHHO-OMOIMOTEUHast
cucrema. — URL.: https://e.lanbook.com/book/1087.

2. Tanenbaym O. Kommnbtorepusie cetu. 4-e uza. — CIIO.: [Tutep, 2011. — 992 c.: un. — (Cepus
“Knaccuka computer science”).

3. Kpyrckux, B.B. MonenupoBanne B LabVIEW : yuyeGHOe mnocoOue st By30B /
B. B. Kpyrckux. — Mocksa : U3nparensctBo FOpaiit, 2023. — 171 ¢. — (Bricmiee o6pazoBanue). —
ISBN 978-5-534-13681-4. — Tekcr : anexkrponHslii // O6pazoBaTtenbHast miartdopma KOpaiit [caifT].
— URL: https://urait.ru/bcode/519681.

4.3 lonoTHUTEIbHAA JIUTEPATypa

1. Caxues, A. M. LludpoBsie ycTpoiicTBa U MHKpPOMIPOLECCOPHI : yueOHOe mocoOue Juis
By30B / A. M. CaxxaeB. — 2-e u3., iepepad. u momn. — Mocksa : M3garensctBo HOpaiit, 2023. —
139 c. — (Boicmiee ob6pazoBanue). — ISBN 978-5-534-10883-5. — TekceT : 27€KTpOHHBIA //
O6pasosarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514342.

2. Muxymuz, A. B. Lludgpossie ycTpoiicTBa U MUKpoIrporeccopsl: yue0. mocodue / A. B.
Muxkymua, A. M. Caxnes, B. Y. Cenqunun. CII6.: BXB-Iletepoypr, 2010. 832 c.: nin. (YueOnas
adtepatypa Ui BY30B). - ISBN  978-5-9775-0417-1. -  Pexum  jocryma:
http://znanium.com/bookread.php?book=350706

3. Untepoeiicel nepudepuilHpix ycTpoiicTB : yyeOHoe mocobue / A. O. Kmoues, /1. P.
Kossizuna, E. B. [letpos, A. E. Ilnarynos. — Canxkr-Ilerepoypr : HUY UTMO, 2010. — 290 c. —


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/

Texkcr:  onexktponnslii// Jlamp @  3nekTpoHHO-OmOmmorewynas  cuctema. —  URL:
https://e.lanbook.com/book/43548.

4.4 JnekTpoHHBIE 00pa30BaTeIbHbIE PECYPChI
He npedycmompenwvr VII.

4.5 JInneH3n0HHOEe W CBOOOTHO PacIpoCTpaHsieMoe MPOrpaMMHOe
odecreyeHnue

. Microsoft-Office

. PTC-MathCAD

. Microsoft-Windows
. Arduino IDE...

A OWOWN -

4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TaHHBIX U HHPOPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

. CnpaBouno-mipaBoBas cucrema «Koncynbrant+» http://www.consultant-urist.ru
. CripaBouno-1ipaBoBas cucrema «I apant» http://www.garant.ru
. IToptan oTkpbIThIX HaHHBIX Poccuiickoit deneparuu https://data.gov.ru
. baza nanneix Hayunoii snextponHoi 6ubmmorexku eLIBRARY.RU https://elibrary.ru/
. baza nanHbIX npodeccHOHaIbHBIX CTaHAAPTOB MMHMCTEpPCTBA TpyAa U COLUAIbHON
sammtel PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

6. baza oTkphIThIX naHHBIX Pochuumonutopunra http://www.fedsfm.ru/opendata

7. denepanbHas rocyIapCTBeHHAS HHDOPMAIMOHHas cucteMa «HannoHanbpHast 37IeKTpOHHAsT
6ubnmoteka» https://H36.pd

8. DnekTpoHHas 6a3a nanHbIX "Polpred.com O630p CMU" https://www.polpred.com

g~ wN -

5 MarepuanbHO-TeXHHUYECKOE o0ecneueHne

1. KoMnbIoTepHBIH KIJIacc ¢ MpeyCTaHOBICHHBIM TPOrPaMMHBIM 00ecriedeHHeM, YKa3aHHBIM
B I1. 4.5, MynbTUMEIUIHOE 000pyI0BaHKE (ITPOCKTOP, MEPCOHATBHBIN KOMIBIOTED MIPETNO1aBaTEeNs).

2. Aynurtopus ISl JIGKIIMOHHBIX, MpakTUYecKuX 3aHsATuil. OOopynoBaHWEe W ammaparypa:
ayIUTOpHAs JOCKa, BO3MOXHOCTh MCIIOIB30BAHMS MYJIbTUMETUHHOTO KOMILJIEKCA.

6 Meroauyeckue peKOMeH AN

6.1 MeToanueckue peKOMeHIANH ISl TIPenoAaBaTeJisi 10 OPraHu3auuu
00y4eHus1

Ha nepBoM 3aHSATHM MO JUCHUILIMHE HEOOXOAMMO O3HAKOMHUTH CTYIEHTOB C MOPSIKOM €€
u3yueHus (TeMaMu Kypca, hopMaMu 3aHIATUH, TEKYIIETo U MPOMEKYTOUHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIHUIUIMHBI B CUCTEME HayK, €€ MPAaKTUYECKOe 3HAUEHUE, JOBECTH J0 CTYIEHTOB
TpeOoBaHus K (opMe OTYETHOCTH W TNPUMEHEHHUS BUIOB KOHTposA. Bbiarorcs 3amaHust ams
MOJIFOTOBKU K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM.


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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IIpu moAroTOBKE K MPAKTUYECKUM paboTaM MO NepeuHio 00BIBIECHHBIX TEM MPENOoAaBaTeio
HEO0OXOMMO YTOYHHUTH IUIAH UX MPOBENEHUS, IPOIYyMaTh (GOPMYIUPOBKH U COAEpKaHHE YUSOHBIX
BOIIPOCOB, BEIHOCHMBIX Ha 00CYKJCHHE, 03HAKOMHTBHCS C IEPEYHEM TEMATUYECKUX BOIIPOCOB.

B xonme pabGoTbl BO BCTYNHMTEIHLHOM CJOBE PACKPBITh MPAKTHUECKYI) 3HAYHMMOCTH TEMbI
paboThI, OIPEACTHUTD MOPSAIOK €€ MPOBEIECHUS, BpeMs Ha 00CYKICHHE KaXKI0T0 Yy4eOHOTO BOIPOCa.
[Tpumensist GpOHTANBHBIN OMPOC AATh BO3MOKHOCTD BBICTYIIUTh BCEM CTYI€HTaM, IPUCYTCTBYIOLIUM
Ha 3aHATUU.

B 3akmounTenbHoO# yacTu paboThl clieAyeT MOJABECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHHI
KaXJIOTO CTYJCHTa M Y4e€OHOH IPpyIIIbI B 1IEJIOM. PaCKPHITh MOIOKUTENBHBIE CTOPOHBI U HETOCTATKH
MPOBEJCHHON J1abopaTopHOU paboThl. OTBETUTH HA BONPOCHI CTYACHTOB. BbimaTh 3amanus ams
CaMOCTOSITENIbHON PabOTHI MO MOJTOTOBKE K CIEAYIOUIEMY 3aHSTHIO.

Meroavka npenoaaBaHusi TUCUMIUIMHBI «T€XHOIOrMKM U MPOTOKOJIBI MHTEPHETA BELIEH» U
peain3anys  KOMIIETEHTHOCTHOTO  IOAXOJa B  H3JIOKEHHM M BOCHPUATHHM  MaTepuana
IpelycCMaTpUBAET UCIOJIb30BaHUE CIEIYIOIIUX AKTUBHBIX M MHTEPAKTUBHBIX (OPM MPOBEICHUS
IPYNIOBBIX, UHAUBUAYAIbHBIX, AYAUTOPHBIX 3aHITUH B COUYETAHUM C BHEAYJUTOPHOW paboToOHl ¢
1eNbio (POPMUPOBAHUS U PA3BUTH MPOQPECCHOHAIBHBIX HABBIKOB 00yYaIOITUXCS:

— IOJrOTOBKA K BHIIIOJHEHHIO U 3alllUTa MPAKTUYECKUX U Ja00paTOPHBIX PabOT ¢ HOMOIIbIO
CIEIHAIM3UPOBAHHOTO TPOrPAMMHOTO 0OecTIeYeHUS;

— 3aIIMTa U UHAWBUAYAIbHOE 00CYX/IEHUE BBITIOTHIEMBIX 3TAllOB pacyeTHO-TpaduyecKux padoT;
— TEeXHOJIOTUU aHAJIM3a CUTYalUi ISl aKTUBHOTO 00y4eHH s, KOTOPbIE MO3BOJIAIOT CTY/IEHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEACTABUTH IPUMEPHI IPUHUMAEMbIX PEIICHUN U X
MOCIEACTBHM, IEMOHCTPUPOBATH PA3UYHbIC MO3UIIUU, (POPMUPOBATH HABBIKU OLICHKH
aIbTEpHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBUSIX.

OOydeHnue Mo TUCHUILIMHE BEAETCSA C MPUMEHEHUEM TPAJAULMOHHBIX MOTOKOBO-TPYIIOBBIX
MH(}OPMaLIMOHHO-TEIEKOMM YHUKAIIMOHHBIX TexHojoruil. Ilpu ocymiecTBiennn o6pa3oBaTeabHOrO
mpolecca o AUCHUILTMHE UCTIONB3YIOTCS CeayIoue HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3EHTAlMH C IPUMEHEHHEM MTPOeKTOpa U mporpammel PowerPoint.

6.2 MeToanuecKue YKa3aHus JJisl 00y4alOUXCsl 0 OCBOEHHIO THCIMTLITHHBI

CamocrosTenbHas paboTa CTy/IEHTOB HalpaBiieHa Ha PELIeHUe CIeNYIOIUX 3a/1a4:

CaMmocrosiTenbHast pabora SBISETCS OJHUM M3 BUAOB Yy4eOHBIX 3aHATud. llenb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOSATENIBHOE MOJTYy4YE€HHE CTYAEHTaMH HaBBIKOB
paboThl B MporpaMMe MaTeMaTHYeCKOro MOJIEIMPOBAHMSI, paCCMAaTPUBAEMBbIX B MPOLIECCE N3YUECHHUS
JUCLUTUINHBI.

AynuTopHas caMoCTOsITeNIbHAs paboTa Mo JUCHMILINHE BBIITOIHIETCS Ha yUYEOHBIX 3aHATHIIX
101 HENIOCPEACTBEHHBIM PYKOBOJCTBOM IIPEMOJABATEINS U IO €r0 3aJaHUIO.

BueaynutopHas camocrosiTenbHas pa0oTa BBIIOJHSAETCS CTYACHTOM 10 3a/laHHIo
IpernojiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUacTHsL.

3ajaun caMOCTOSITEIBHOM PaOOTHI CTY/ICHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHON pabOThI;

- OCBOCHHE COJIEP>KaHUS JUCIUILTUHBL;

- yri1yOJieHHe COJepKaHHUs U OCO3HAHWE OCHOBHBIX MOHSATHH JUCHIUIUINHBL,

- UCTIOJIb30BaHUE MaTepHasa, COOPaHHOTO U OJTYYEHHOTO B X0J1€ CAaMOCTOSITEIbHBIX 3aHATUN
U1 3 PEKTUBHOM MOATOTOBKH K 3K3aMEHY.

Bunpl BHEayAUTOPHON CaMOCTOSITENEHOM pabOTHI:

- CaMOCTOSITENbHOE U3YUYE€HUE OTJENbHBIX TEM AUCLUIIINHBL;

- BBIIIOJIHEHUE pacYeTHO-TpapuuecKux pador;

JU1st BBIIOJTHEHHUS JIF0OO0T0 BHJIa CaMOCTOATENbHOM paboThl HEOOXO0AUMO IPOUTH CIIEAYIOIINE
STarbl:

- OTIpe/ieIeHUE eI CaMOCTOSITEIbHON paboTHl;
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- KOHKPETU3aIlUsl TI03HABATCIILHOW 3a]1auu;

- CAaMOOIICHKA TOTOBHOCTH K CaMOCTOSTEIbHOM paboTe;

- BBIOOP a/IGKBaTHOTO crIOoco0a JACUCTBHS, BEIYIIETO K PEIICHUIO 33/1a4H;

- IJIAHUPOBAHKE PAOOTHI (CAMOCTOSITEIBHOM UITH C TOMOIIBIO TPETIOIaBaTEs) Hall 3aJ[aHUCM;

- OCYILECTBJICHHE B IIPOLIECCE BBIMOJIHEHUS CAMOCTOSITENIBLHON pabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHEYHOT'0) Pe3yJIbTaTOB PAOOTHI U KOPPEKTHPOBKA BBIIOIHEHUS PaOOTHI;

- peduiekcus;

- Ipe3eHTaIus paboTHI.

7 @oHJ OLIEHOYHBIX CPEACTB

B mpouecce 00yueHUsT HCTONB3YIOTCS CENYIOUIe OIeHOYHbIe (OPMbI CaMOCTOSTEIbHON
paboThI CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUi:

- 3aIUTa J1a00OPaTOPHBIX padoT;

- KOHTPOJIbHBIEC PAOOTHI;

- BBIIIOJIHEHUE U 3aIlIMTa pacyeTHO-TpapuiyecKkux padorT;

- nudepeHITMPOBAHHBIN 3aUeT.

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIC 3a1aHUS
M0 MPaKTUYECKUM paboTaM MHAUBHUIYAIBHO JUISl KaXKI0TO 00y4Yaroierocs.

B pesynbrare ocBOGHUS TUCHUILTHHBI (MO Is1) (GOPMUPYIOTCS CIEIYIONME KOMIIETCHIINH:

Kox
HauMeHoBaHHe KOMIIETEHIINH BbINTYCKHUKA
KOMIIeTeHIIMH
K3 Crioco0OeH MPOSKTUPOBATH U INIAHUPOBATH CETH IIPOBOIHOM U
' 0ecrpoBOIHOM Mepeiayn JaHHBIX HHTEIUICKTYaTbHBIX PAUOCUCTEM

7.1 MeToabl KOHTPOJISI U OLlEHUBAHMS Pe3yJbTATOB 00y4eHus!

HepequL OLCHOYHLIX CPEACTB 110 JUCHUIIIINHE «TexHomorum u IMPOTOKOJIbI MHTCPHCTA BEILEI»

Bun xoHTpOns HanmenoBanue
pe3yJIbTaToOB KOHTPOJIA pPe3yJbTaTOB
o0y4eHHUsI 00y4yeHHs

No
n/a

KpaTkas xapakrepucTuka KOHTPOJIS
pe3yibTaToB 00yUeHUs

KonTposnbHas padoTa BbINOIHSETCS
WHAMBUIYAIbHO KAX/IBIM CTYIE€HTOM.
KonTtponpsHas pabota cOCTOUT U3 TPEX
3agaHuii o Teme pasnena. [Ipu nposepke
Mpero1aBaTellb OLEHNUBACT PABUIBHOCTD
MIPOU3BEJICHHBIX PACUETOB.

OOyuaromuiics B Te4YEHHUE CEMECTpa
CaMOCTOSITENILHO BBITOJIHSAET PsiJl pacCyeTHO-
rpadgudeckux padoT mo teme pazaena. [Ipu
MIPOBEpPKeE IMPEro1aBaTellb OLlEHUBAET
Ka4yecTBO 0(OPMIICHHUSI, MPABUIILHOCTh
pacueToB M BBIBOJIOB. Jlanee mpoBOIUTCS
3alIiTa PacueTHO-TpaPUUECKOi PadOThI
Ka)KJIOTO CTy/IEHTa HH/INBUYaTbHO B
dhopmate "Borpoc-oTBeT" (3amaroTcs 3

1 Texymmuit KonTtponbHas padora

Pacuerno-rpaduueckas

2 Texymuit pabora
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BOIIPOCA).

[IpomerxyTouHas arrectanus 00y4Jaromuxcs
B hopme "/IuddepenupoBannslii 3auet”
IIPOBOJUTCSI 110 PE3Y/IbTaTaM BBIIIOJHEHUS
BCEX BUJIOB yU4e€OHOU paboOTHI,
MPEIYCMOTPEHHBIX Y4eOHBIM IJIAHOM TI0
JAHHOM TUCLMIUIMHE (MOYJII0), IPU 3TOM
YUUTBIBAKOTCS PE3YJIbTAThI TEKYLIETO
KOHTPOJIS YCIIEBAEMOCTH B T€UEHUE
cemectpa. O1leHKa CTENEeHU JTOCTHKCHHS
00y4aroIUMUCs MIJIAHUPYEMBIX PE3YyJIbTaTOB
0o0yueHus 0 TUCIUILINHE (MOAYIIIO)
IPOBOJUTCS IIPEIoIaBaTeeM, BeAYILUM
3aHSITHS 110 TUCUUIUIMHE (MOYJII0) METOAOM
JKCIEPTHOM OLeHKH. [1o utoram
IPOMEKYTOUYHOM aTTeCTallU 110
JUCLUIUIMHE (MOJIYJII0) BBICTABIISETCS
OLIEHKA «OTIMYHO», «XOPOILO»,
«yIlOBJIETBOPUTEIHHOY» UIIH
«HEYOBJIETBOPUTEIILHOY.
JuddepeHurpoBaHHbIil 3a4€T NPOBOAUTCS B
nucbMeHHo opme. B aynutopun
HaXOJUTCs MperoaaBaTelib U He 6onee 15
YeJIOBEK U3 YHclia CTyJeHTOB. Bo Bpems
nposeneHus JuddepeHppoBanHoro 3auera
€ro y4aCTHHMKaM 3alpeliaeTcst UMeTh IpU
ce0e 1 UCTIOIB30BATh CPEACTBA CBSI3U
(coToBble TenedoHbl, MUKPOQOHBI U IIp.).
CryneHty BblaeTcst OUIIET ¢ TpeMs
BoImpocamHu. J[JIUTETbHOCTh
JuddepenunpoBanHoro 3auera 1 gac (60
MUHYT).

K mpomexyTouHoii aTTectanuu
JIOTIYCKAIOTCS TOJIBKO CTY/AEHTHI,
BBINOJIHUBIIINE BCE BUJIbI y4eOHON paboOTHI,
MIpe1lyCMOTPEHHbIE paboyeil mporpaMmoi 1o
aucuuIuivHe «TeXHOIOruH U MPOTOKOIIBI
MHTEpHETa Bellei» (BBITOJIHUIN U YCIIEITHO
3aLIUTUIN Ja00paTOpHbIE, KOHTPOJIbHbIE
paboThl U pacyeTHO-Tpaduyeckue paboThl)

HuddeperunrpoBaHHbIi

3 | [IpoMexyTOUHBIH
P T 3a4eT

7.2 llkana u KPpUTEPUU OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHU s

Iloka3aTeneM olieHMBaHMSA KOMIETEHIIUN Ha PAa3JIMYHBIX JTallaX UX (I)OpMI/IpOBaHI/ISI SABJIACTCA
JOCTHIXCHHC O6y‘-IaIOH_II/IMI/ICH IIaHUPYCMBIX PE3YJILTATOB 06y‘-ICHI/I}I 10 JUCLHHUITIIIMHE (MOILYJ'IIO).
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Kpurtepuu onieHuBaHus

IMoka3zarenn > 3 7 5
3HATH: OOyyaromniics OOyyaromuiics OO6yyaromuiics Obyuaromuiics
MOZEN JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
B3aUMOJICHCTBHA MIOJTHOE OTCYTCTBHE HETIOIHOE YaCTHYHOE MIOJTHOE
OTKPBITBIX CHUCTEM, W HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COBpEMEHHBIE COOTBETCTBHE CJICIYIOLIMX 3HAHUN: | CIEYIOIIMX 3HAHUMA: | CIETYIOIINX
peneHus MOZEH B3aUMO/ICHCTBUS CHOCOOOB Iepeiaud | 3HaHWIL:
MIOCTPOGHHMSI CETEBBIX | B3aUMOJECHUCTBHS OTKPBITBIX CUCTEM, nHdopmanuu B MOZIEIH
YCTPOWCTB, OTKPBITBIX CUCTEM, COBpEMEHHBIE PaIoOTEXHUUECKUX B3aUMOJICHCTBUS
MIPUMEHsIEMbIE TIPH COBpEMEHHBIE pemeHus cucTeMax u OTKPBITBIX CUCTEM,
MIPaKTHYECKOH pemeHust MOCTPOCHUS CETEBBIX | KOMIUIEKCAX C COBPEMEHHBIE
peanu3aliy CETEBBIX | MMOCTPOCHUS CETEBBIX | yCTPOWCTB, MOMOIIBIO peneHus
YCTpOHCTB, YCTpOICTB, MPUMEHSEMBIE TIPH Pas3INIHBIX MOCTPOCHHS
TEHJCHIUH UX MPUMEHSIEMBIE TIPH MPaKTHIECKOH uHTep(heiicos; CETEBBIX
pa3BUTHS; MIPaKTUYECKON peanusanuu ceteBblX | Jlomyckarorces YCTpOICTB,
CHOCOOBI IIepeiadn peanmu3aIiy CETEBBIX | yCTPOWUCTB, U HE3HAYNTEIIbHBIC MIPUMEHAEMBIE TIPH
nHpopmanuu B YCTpOIHCTB, 1 TEHACHINH UX OIIMOKH, MPaKTHYECKOH
PaaIUOTEXHUYCCKUX TCHACHIIMU UX pa3BUTHA, HCTOYHOCTH, pcaimsanu
CHCTEMAaxX U pa3sBUTHS, Jomnyckarores 3aTpyqHEHUS [IPU CETEBBIX
KOMIIJICKCaxX C CJICAYIOIUX 3HAHUM: 3HAYUTCIIbHBIC AHAJIUTUYCCKUX yCTpOﬁCTB, n
MIOMOUIBIO CIOCOOOB Iepeiaun | OLIMOKH, ornepanmsx. TEHJCHLIUH UX
pa3IMYHbIX nHdopmanuu B MIPOSIBIISAETCS pa3BuTHS;
nHTepdeiicos; PaIOTEXHUIECKIX HEJJ0CTaTOYHOCTh CIOCOOBI IIepeiadn
cucTeMax u 3HaHMH, 1O pARY nHdopmanuu B
KOMIUIEKCax ¢ MoKa3zareseH, PaIOTEXHUIECKUX
MIOMOIIIBIO oOyJaronuiics cucTeMax u
Pas3IMYHBIX HCTIBITHIBAET KOMIIIEKCax C
uHTep(eicoB; 3HAYUTEIIHbIC MIOMOIIBIO
3aTPyAHEHHUS TIPU Pa3IUYHBIX
OTIepUPOBAHUU uHrepdeiicos;
3HAHUSAMH NIPH UX CobomHO
MepeHoce Ha HOBbIE orepupyer
CUTYyaluu. IpHOOPETEHHBIMHU
3HAHUSIMU.
yMeTb! OO0y4aromuiicst He OO0y4aromuiics OO0y4aromuiics OGyuarouuiics
paspabaTbIBaTh YMeEEeT W B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CHCTEMBI HEJI0CTaTOYHON HETIOITHOE YacTHYHOE TIOJTHOE
JMCTAHIIHOHHOTO CTETICHN YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
cOopa TaHHBIX. paspabaTbIBaTh CJIEIYIONINX YMCHHH: | CIEAYIOIMX YMEHUH: | CIEMyIOINX
MIPUMEHSTh CHCTEMBI paspabaTbIBaTh paspabaTbIBaTh YMEHHH:
KOMIIBIOTEPHBIC JUCTAHIIUOHHOI'O CHCTCMBI CHCTECMBI pa3pa6aTLIBaTI)
CHCTEMBI U ITaKCThI c6opa JaHHBIX. JUCTAaHITHOHHOTI'O JUCTAHITHOHHOT'O CHCTCMBI
TIPUKIIATHBIX MMPUMEHATH c6opa JaHHBIX. c6opa JJAHHBIX. JUCTAHIITUOHHOT' O
mporpamMm Jjisa KOMIIBIOTCPHBIC MMPUMEHATH MMPUMEHATH c6opa JAaHHBIX.
MPOCKTUPOBAHUA U CHUCTEMBI U ITIAKETHI KOMIIBIOTCPHBIC KOMIIBIOTCPHBIC MPUMEHATH
HUCCIICO0OBAHUA IIPUKJIaIHBIX CHCTEMBI U ITAKETHI CHCTEMBI U ITIAKETHI KOMIIBIOTEPHBIC
CEeTEBBIX U(POBBIX | IpOrpamM s MPUKIIATHBIX MPUKIIAIHBIX CHCTEMBI U MTAKETHI
YCTPOWCTB. MPOEKTUPOBAHUS 1 MpOTpaMM JIst MpOTpaMM JIIst TIPUKIIAIHBIX

HCCIIEIOBaHUS
CETEBBIX IH(POBBIX
YCTpOICTB.

MPOEKTUPOBAHUS U
HCCIIETIOBaHUs
CETEBBIX IH(PPOBHIX
YCTpOICTB.
Jomyckatorcst
3HAYUTEILHBIC
OIIHOKH,
MIPOSIBIISIETCS
HEIO0CTaTOYHOCTh
YMEHU, 10 pAAY
MoKa3areliei,
oOy4Jaronuiics

MPOCKTHPOBAHUS H
HCCIeJOBaHMS
CETEBBIX IH(PPOBBIX
YCTPOICTB;
paspabaTbIBaTh
CHCTEMBI
JUCTAaHLIMOHHOTO
cbopa TaHHBIX.
IIPUMEHATH
KOMIIBIOTEPHBIC
CHUCTEMBI U TIAKETHI
MIPHUKJIATHBIX

[IpOrpaMm Jyis
MIPOEKTUPOBAHUS U
HCCIIeJOBaHM
CETEBBIX IH(PPOBBIX
YCTpPOICTB.
CBobOomHO
omnepupyeT
IprOOPETEHHBIMHU
YMEHUSIMH,
MIPUMEHSIET UX B
CUTYalHAX
MOBBIIEHHOH
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HCTIBITBIBAET
3HAYUTENbHbIC
3aTpyIHEHUS MIPU
OTIEpPUPOBAHUHN
YMEHHSMH IIPU UX
MEpEHOCE Ha HOBBIE
CHUTYalHH.

MpOTpaMM IS
MPOEKTUPOBAHUS 1
HCCIIEOBaHMS
CETEBBIX IH(POBHIX
YCTPOMCTB.

YMeHUsI OCBOCHBI, HO
JIOIYCKArOTCs
HE3HAYUTEIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyJHEHUS IpU
AHATTUTUYECKUX
oreparnmsix,
[IEpEeHOCe YMEHUN Ha
HOBBIE,

CJIO)KHOCTH.

HeCTaHIapTHbIC
CUTyallUU.

BJIAJIeTh: OO0y4aromuiics He OO6y4aromuiics B OO6yuaromuiics OO0yuarommuiics B

HABBIKAMHU BJIaJICCT WU B HEIOCTATOYHOM YaCTHYHO BJIAJICET: MIOJIHOM 00beme

MPOrPAaMMHPOBAHKS | HEIOCTATOYHOM CTCTICHU BIIAJICET: BJIaIeTh HaBBIKAMHU BIIaJICET:

uHrepdeiicon CTETIEHU BJIaJICET BJIAIETh HaBLIKAMU IIPOrpaMMUPOBAHUSA HaBBbIKAMU

HaBBbIKAMU HaBBIKAMU nporpaMMupoBaHust | uHTEpdeiicoB MporpaMMHUPOBAHHUS

MPOCKTUPOBAHHUSI nporpaMMupoBanusi | uHTep(eiicoB HaBBIKAMHU unrepdeiicon

CETEBBIX CTPYKTYP untepdeiicon HaBBIKAMHU MPOCKTUPOBAHHSI HABBIKAMU

cOopa JaHHBIX HaBBIKAMHU MPOCKTUPOBAHHSI CETEBBIX CTPYKTYP MPOEKTUPOBAHHUSI
MPOCKTUPOBAHHSI CETEBBIX CTPYKTYD cOopa TaHHBIX CETEBBIX CTPYKTYP

CETEBBIX CTPYKTYD
cbopa JaHHBIX

cbopa JaHHBIX
HaBBIKaMU
MPOTPaMMHUPOBAHHUS
uHTepeiicon
OO6y4aromuiics
HCIIBITHIBAET
3HAYUTEILHEIE
3aTPYAHEHUS MPH
MPUMEHEHUU
HAaBBIKOB B HOBBIX
CHUTYaIHsX.

HaBBIKAMU
MIPOrpaMMHUPOBAHUS
uHTepeiicon
HagBbiku ocBo€HBHI,
HO JTOMYCKAaIOTCS
HE3HAYUTEIIbHbIE
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS IPU
AHAJIUTUYECKUX
onepauusx,
MepeHoce yMEHUI Ha
HOBHIE,
HECTaHJapTHBIC
CUTYaIuH.

cOopa JaHHBIX
CBobOomHO
MPUMEHSCT
MOJTY4YCHHBIC
HaBBLIKU B
CUTYyaIUAX
MHOBBIIIIEHHON
CJIOKHOCTH.

Ixana oueHUBAHUA IPOMEKYTOYHOM aTTecTauuu: AuddepeHunpoBaHHbINi 3a4eT

[IIxana orteHnBanus

Omcanue

OTIU4HO

BeinonHeHs! Bce BUBI yueOHOM paboThl, MPeyCMOTPEHHBIE YUEeOHBIM
maHoM. CTyZIEeHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHU,
HaBBIKOB MPUBEICHHBIM B TA0JIMIAX MTOKA3aTENsIM, OTIEPUPYET
MPUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMHU, HaBbIKaMH, IPUMEHSIET UX B
CUTYyAalUAX MOBBIIIEHHOH CII0KHOCTH, HE UCIIBITHIBACT 3aTPYHEHUN
IIPU aHAIUTHYECKUX ONEpaLUsiX, IEPEHOCE 3HAaHNN U YMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYaLlUH.

Xopomo

BrimonHeHs! Bce BUAbl yueOHON paboThl, MPeAyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUM,
YMEHH, HaBbIKOB MPUBEJECHHBIM B TaOJIUIAX [TOKA3aTENSIM, OIIEpUPYET
nproOpeTeHHBIMU 3HAHUSMH, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTYallUsX MOBBIIIEHHOH c0kHOCTH. [Ipy 3TOM MOTYT OBITH
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HCCTAHAAPTHBIC CUTYyalllH.

A0IMYIICHBI HC3HAYUTCIILHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHUA ITPU
AHAIIUTUYCCKUX OIICpalusx, IIEPEHOCE 3HAHHUH U YMeHI/Iﬁ Ha HOBBIC,

y,I[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHs! Bce BUbI yueOHOU padoThl, MPEAyCMOTPEHHBIE YUeOHBIM
w1aHoM. CTyIEHT JIEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB MPUBEICHHBIM B TAOIUIAaX TOKA3aTENsM,
JIOITYCKAIOTCS 3HAYUTEIbHbIE OIIUOKH, IPOSIBIISETCS] OTCYTCTBHE
3HaHW#, YMEHUI, HaBBIKOB I10 PsAY MTOKA3aTeNel, CTYACHT UCTIBITHIBAET
3HAQYUTEIIBHBIEC 3aTPYIHEHHUS IIPU OIICPUPOBAHNU 3HAHUSAMU U
YMEHUSIMHU [IPU UX NEPEHOCE HA HOBBIE CUTYaIUU.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

CUTyalluu.

He BbInoiHeH oauH nin 6os1ee BUAOB yueOHOU paboThI,
IPEyCMOTPEHHBIX y4eOHBIM IUTaHOM. CTYJeHT IEMOHCTPUPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBHE 3HAHHM,
YMEHHIA, HABBIKOB IPHBECHHBIM B TaOJIHIIaX TOKa3aTesIM,
JIOITYCKAIOTCSl 3HAYUTEIBHBIE OITMOKH, TIPOSIBIISIETCS OTCYTCTBHE
3HAHWUH, YMEHHI, HABBIKOB T10 Ps/Iy MTOKA3aTelei, CTYIeHT HE MOXKET
OTIEPHPOBATH 3HAHHMSIMHA U YMEHHUSMH IIPU UX TIEPEHOCE Ha HOBBIC

IIIxana omeHUBAHUSA TEKYLIEro KOHTPOJIsA

HanmenoBanue
KOHTPOIA [IIxana oueHUBaHUs Onucanue
pe3yJIbTaToB
00y4eHus
OtnuuHo - PaboTa cnana B Cpok, pacueTHasl U 3ananue Ha PI'P Brigaercs
rpadudeckasi 4acTH BBIIIOJIHEHBI BEPHO, JIHOO Ha NIEPBOM 3aHSTUU
HMMEIOTCS HEIOUEThI, HE BIUSIOLIME HA KOHEUHbBIN COOTBETCTBYIOILIETO
pe3yibTar. pazzena AUCLUILIUHBI 1
Xopollo - - pacueTHasl YacTh BBIIOJHEHA BEPHO, B CIaeTcsl 0 OKOHYaHUHU
PacuetHo- rpaduIecKoil YacTH €CTh 3aMeUaHus U3YYEHUS
rpaduyeckas VY 10BIETBOPUTENBHO - B PACYETHON YaCTH €CTh COOTBETCTBYIOLIETO
paboTta o TeMe | 3aMeYaHusl, METO/] BHITIOJHEHUS rpaduuecKoit paznena aucuuIinesl. PI'P
paznena YaCTH BHIOpaH BEPHBI JIOJI’KHBI OBITh BBITTOJIHEHBI
HeynoBnerBopuTenbHO - B pacue€THOM U 1 0(OpMIICHBI B
rpaueCcKOil 4acTsIX €CTh IPyObIe 3aMEeYaHHUsI. COOTBETCTBHH C
TpeOOBaHUAMU
METOINYECKUX yKa3aHUI
Kadeapsl.
OtnuyaHo - PaGoTta BEICOKOTO KauecTBa, ypOBEHb 3amuTa TeMbl BKJIFOYAET
BBITIOJIHEHHS OTBEYAET BCEM TPEOOBaHUSM, pelieHue 3a1a4 B
TEOPETUUECKOE COAEPIKAHUE Kypca OCBOEHO ayIUTOPUU B TEUECHUE
MOJIHOCTBI0, 6€3 Mpo0OeIoB, HEOOXOANUMbIE OJIHOM Mapbl U MPOXOJIUT
MPAKTUYECKHUE HABBIKK pabOThI C OCBOCHHBIM MOCJIE U3yYEHUS
KonTposnbHas
paboTa 1o Teme MaTepuaioM chOpMUPOBAHBI, BCE COOTBETCTBYIOILETO
pasena MIPETyCMOTPEHHBIEC TPOTPaMMOI 00yIeHHUS pasnena. bunetsl cocToAT

yaeOHbIe 3aJaHusI BHITIOJTHEHBI, JITOO HEKOTOPHIC
13 BBITIOJTHEHHBIX 3aJIaHUH cofepKaT
HE3HAYHUTEIBLHBIE OIITHOKHU

Xopotio - YpoBeHb BHITIOTHEHUS PabOThI
OTBEYaeT OOJNBIMMHCTBY OCHOBHBIX TPeOOBAHUH,

W3 33724, TTO3BOJISIOIINX
OIICHUTH
c(hOpMHUPOBAHHOCTD
KoMIieTeHI M. Ha oTBeTHI
oTBoaMTCA 1,5 yaca
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TEOPETUYECKOE COJIEPIKAHNE Kypca OCBOCHO
YaCTUYHO, HO TIPOOEITBI HEe HOCAT CYLIECTBEHHOTO
XapakTepa, HeOOXOAMMBIC TPAKTUUYECKUE HABBIKU
paboThl ¢ OCBOCHHBIM MAaTEPHAaIOM B OCHOBHOM
copmMupoBaHbl, HEKOTOPHIC BUABI 33IaHUN
BBITIOJTHEHBI C OIIMOKAMHU.

Y 1oBieTBOPUTENBHO - TeopeTnyeckoe
coJepKaHue Kypca OCBOCHO YaCTUYHO,
HE00XOIMMbIE TIPAKTUICCKUE HABBIKH PAOOTHI HE
c(hopMHUPOBaHBI, OOJIBIITMHCTBO
MPEIyCMOTPEHHBIX MPOrPaMMON 3aIaHUH HE
BBITIOJIHEHO; TIPH JIOTIOJIHUTEIHHOM
CaMOCTOATENFHOM paboTe HaJl MaTepHaIoM Kypca
BO3MO>KHO ITOBBIIIICHHWEC Ka4Y€CTBa BBIITOJIHCHUS
yueOHBIX 3a/1aHU.

HeynosnerBopurensHo - TeopeTnueckoe
coZiepkaHue Kypca He OCBOCHO, HEOOX0IUMBbIe
NpPaKTUYEeCKHUE HABBIKK pabOTHI HE
c(OpMHPOBAHBI, IPETYCMOTPEHHBIE TPOTPAMMOA
3aJJaHHsl HE BHITIOJHEHBI

7.3 OueHoYHbIEe CPeICTBA

7.3.1 Texkymuii KOHTPOJIb

Pacuemno-zpagpuueckan paboma Nel no meme " Itanonnas MoJielib B3aUMOICHCTBHS
OTKPBITHIX CUCTEM U OCHOBBI CeTeit "

ITpoBectu ouenky TpedoBanuit kK LAN opraHuszaiuu, CorjiacHO TaOIUIbl 3aJaHUH.
OLeHUTh KOJIMYECTBO Kabesi, PypHUTYPHI U CETEBOTO 000PYI0BaHUSA, & TAKXKE MPUOIU3UTENHHYIO
LIEHY NPOEKTa, YUEeCTh HAJIMUUe cepBepa, IPUHTEPOB U T.J. :

Cxema KommyTtaTtop B kaxnoi Tun Iponycknas Buewnuii
papuant noMenieHust KOMHAaTe /B 00111eii cepBepHON ceTH cnoco0HoCcTH , MO/€ BBO/Jl
1. Puc.1 B KaXKJI0H KOMHaTe LAN | 100 WAN
2. Puc.2 B K@XKJIOM KOMHaTe LAN | 1000 Onruka
3. Puc.3 B KaXKJI0H KOMHaTe LAN | 1000 Pajnokanan
4, Puc.4 B K&XXJIOH KOMHATE LAN | 1000 WAN
5. Puc.5 B Ka)KI0M KOMHATE LAN | 1000 OnTHka
6. Puc.1 B 00IIel CepBEpHOIA LAN | 100 Paanoxanan
7. Puc.2 B 00111eli cepBepHOi LAN | 100 WAN
8. Puc.3 B 00I1Iel CepBEpHOIA LAN | 100 Ornrrka
9. Puc.4 B 00111eli cepBepHOi LAN | 100 Panunokanan
10. Puc.5 B 0011IeH CepBEpHOIA LAN | 1000 WAN
11. Puc.1 Wi-Fi | 100 Onruka
12. Puc.2 Wi-Fi | 10 Paguoxanan
13. Puc.3 Wi-Fi | 10 WAN
14. Puc.4 Wi-Fi | 100 Onruka
15. Puc.5 Wi-Fi | 100 Pajmuokanan
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Pacuemno-zpagpuueckan paboma Ne2 no meme " IIpoBogHbIC TPOrPaMMHBIC U ANapaTHHIC

uHTepdericer”

PazpaboraTh cxeMy U anropuT™ NOAKIIOYCHHUS YCTPOHCTBA IO UHTEp(dEiCy yka3aHHOMY B 3a/IaHUH,

CUHTATh YTO HCIONB3yeTcst Mukpomnpoueccop ATMEGA2560

el || Coooa™ Q ) PR
1 o] Lt i T T 1e
; ,
paguaTopa
Pucynok 5

BapuaHTt | MHTepdeiic YcrpoiicTBo Hurepdeiic YcrpoiicTBo BBOAA
BbIBO/J1a BbIBOJ1a BBOJAa
1. 12C LCD1602 Hud.Bx 3 KHOIIKH
2. SPI TFT skpan AHaJor Bx 4 KHONIKU
3. RS-232 KOMITBIOTED 12C 64 Komku , yepe3
mukpocxemy PCF
4. [apanenbHbIi 8- cerm. Mud.Bx 3 KHOIIKH
WH/INKATOP
5. 12C LCD1602 AHajor Bx 4 KHOIIKK
6. SPI TFT skpan 12C 64 Komku , yepes
Mukpocxemy PCF
7. RS-232 KOMIIBIOTED ud.Bx 3 KHOIIKH
8. [MapannensHbri 8- cerm. AHaJor Bx 4 KHOTIKU
WH/IUKATOp
9. 12C LCD1602 12C 64 Komkwu , yepes
Mukpocxemy PCF
10. SPI TFT skpan Hud.Bx 3 KHOIIKH
11. RS-232 KOMIIBIOTED AHauor Bx 4 KHOIIKK
12. [MapannenbHblii 8- cerm. 12C 64 Komkwu , yepes
VHIUKATOP Mukpocxemy PCF
13. 12C LCD1602 Hud.Bx 3 KHOIIKH
14. SPI TFT skpan AHaJor Bx 4 KHOTIKN
15. RS-232 KOMIIBIOTED 12C 64 Konku , yepes
mukpocxemy PCF

Pacuemno-zpaghuueckan paboma Ne3 no meme becripoBoIHBIE IPOTPAMMHBIC H allllapaTHbIE

UHTEpQEHCH

Pa3pa60TaTL CXCMY U aJITOPpUTM 6€CHpOBOI[HOFO yCTpOﬁCTBa nepeaavu JaHHbIX COIJIaCHO Ta6J'II/I]_II>I
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BapuaHT | UnTepdeiic YcrpoiictBo 1aHHbIX | UHTepdeiic 3anpoc | Ilopt | IIpuemHoe ycTpoiicTBO
1. Wi-Fi DTH-11 http 80 K

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

4, Wi-Fi omromnapa Mqtt 1051 | MQTT cepsep
5. GSM-moayas | DTH-11 http 80 K

6. GSM-monyns | DTH-22 Maqtt 1051 | MQTT cepsep
1. GSM-Monymb | TepMOMETD http 80 I1IK

8. GSM-monyns | ontonapa Mqtt 1051 | MQTT cepsep
9. GSM-monyas | DTH-22 http 80 K

10. GSM-monyns | DTH-11 Maqtt 1051 | MQTT cepsep
11. GSM-monynb | TepMoMeETp http 80 ITIK

12. GSM-monyns | daruuk CO Mqtt 1051 | MQTT cepsep
13. Wi-Fi DTH-22 Mqtt 1051 | MQTT cepsep
14, Wi-Fi TEPMOMETP http 80 IIK

15. Wi-Fi orronapa Mqtt 1051 | MQTT cepsep

Pacuemno-zpaghuueckan paboma Ned no meme "TlpoexTrpoBaHye U OTIAIKa CHCTEM C
MIPOBOJHBIMH WJIN OECTIPOBOIHBIMU MHTepdeiicamu”

Paspaborats Web unTepdeiic ynpasieHust mpuOOpOM COAEPIKAIUM JIEMEHThI HHIUKAIIHH
W yIpaBIIEHUsI COTJIACHO Tabyuilbl Bee anmapaTHbie MHAMKATOPHI AyOIHPYIOTCS HA CTPAHUIIE BCE
3JIEMEHTHI BBOJIA IYOIMPYIOTCS HA CTPAHUIIE.

BapuaHT | Uurepdeiic | YerpoiicTBo BbIBOAA | YCTPOICTBO BBOIA Hopt | IP

1. Wi-Fi LCD1602 (12C) DHKO/Ep, 3 KHONKU 80 DHUKCHPOBAHBIIT
2. LAN LED-5 mr Knonkwu 3 mr 1256 | DHCP

3. LAN LCD1602 (12C) DHKO/Ep, 3 KHONKU 80 DUKCHPOBAHBIN
4. Wi-Fi LED-5 mt Knomnkwu 3 mr 1256 | DHCP

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

7. LAN LCD1602 (12C) DHKO/Iep, 3 KHOIKU 80 DHCP

8. Wi-Fi LED-5 mir Kuomku 3 mt 1256 | duxcupoBaHbIi
9. Wi-Fi LCD1602 (12C) DHKO/Iep, 3 KHOIKU 80 DuKCHPOBAHBIIT
10. Wi-Fi LED-5 mir Kuomnku 3 mt 1256 | DHCP

11. LAN LCD1602 (12C) DHKO/Iep, 3 KHOIIKU 152 | duxcupoaHblit
12. LAN LED-5 mir Kuomku 3 mt 1256 | DHCP

13. Wi-Fi TFT(12C) DHKO/IEep, 3 KHOIKU 80 dDuKCHpOBaHBIit
14. LAN LCD1602 (12C) Marpuunas kinaBuatypa 4x4 | 1256 | DHCP

15. LAN LCD1602 (12C) pe3ucTop 80 DHCP

Tunoeoe 3adanue 011 KOHMPObHOU padomul Nol no meme: " dTanoHHas MoJelb
B3aUMOJICUCTBHS OTKPBITHIX CUCTEM U OCHOBBI ceTei"
1. Yem otnmuaetcs IP u MAC anpec?
2. OnumuTe MOPSIOK HACTPOUKH CETEBOT0 aganTepa MmpH 3aganuu |P agpeca B pydHOM peXAMeE.
3. Kak nonkmounts ceTeBoit auck noj JIunykc?

Tunoeoe 3a0anue 0131 KOHmpoavHou padomol No2 no meme: "' [IpoBogHBIE IPOrPAMMHBIE U
anmapaTtHbie uHTepdeiico"”
1. [Mpunuun ¢popmupoBanus muHbl SPI. OnuinyuTe NPUHIMIT ISHCTBHS U OCHOBHBIE METOIbI

BKJIIOYCHUA.
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2. Hanmmmre nporpammy (B o6oouke Arduino IDE), koTopast To3BOJISIET MOAKIIOYNATE TUCTIIEH
LCD1602 mo mune 12C.

Tunoeoe 3a0anue 013 KOHmpoabHOU padomot Ne3 no meme: " becipoBoHBIE IPOTPAMMHEIE U
armapaTHbie HHTepdeich”

1. Onmimwure npUHIAN AeicTBHS U HacTpoiku cetr Wi-Fi.

2. Hanmmmre nporpammy st noakmodeHus Wi-Fi monysst (B o6onouke Arduino IDE),
OTBEUAOIIYIO Ha 3armpoc oT Web cepBepa BKIIIOYEHHEM MIIH OTKJIIOYEHHEM CBETOINO/IA.

Tunoeoe 3a0anue 0131 KonmpoavHoit pabomot Ne4 no meme: " [IpoekTHPOBaHHE U OTIAIKA
CHCTEM C TIPOBOAHBIMH MJIH OECIIpOBOIHBIME HHTEpheticaMu”

1. OnuIMTe NPUHITKIT TOCTPOCSHUS WED cepBepa Ha amnmapaTHoi miaTdpome.

2. Hanmmare nporpammy (B o6ostouke Arduino IDE) ms peanusarmu uepe3 LAN momysas web-
cepsepa. Ha KoHTposutepe ATMega2560.

7.3.2 IlpomexyToUyHas aTTecTanus

Bonpocul k ougppepenyuanvnomy zauemy

1. Omnpenenenne nonstus "Marepuer Bemeit" [1K-3.
2. QOcHoBHbIe oOnacT npumenenus "Muareprera Bemeir". [1K-3.
3. Hcropwus nosBinenus u pazsutus "MHTepHera Bemei". [1K-3.
4. OcHoBHbIe (hakTOpHI, MOBIUsBIINE HA pa3BuThe "MHTepHeTa Bemeii". [1K-3.
5. KoHeuHsIe ycTpoiicTBa 1 UX poiib B apxuTekType "Mureprera Bemeit". [1K-3.
6. KoHeuHsle ycTpoiicTBa 1 UX poiib B apxuTekType "MurepHera Bemei". ITK-3.
7. Tlpumepsl 1 OCHOBHBIE 00JIACTH NPUMEHEHUSI JATYMKOB M aKTyaTOPOB. I1K-3.
8. Cnoco0bl MOAKIIOYEHHUS] JATYMKOB M aKTyaTOPOB K MUKPOKOHTPOJLIEPAM. ITK-3.
9. PaznuIa MeXIy MUKPOTIPOLIECCOPAMH, MUKPOKOHTPOJUIEPAMH U T1IK-3.
MHUKPOKOMITBIOTEPaMH.
10. Onucanue mukponpoueccopoB AT328, ATMega2560,ESP32, STM32. ITK-3.
11. Onucanue MUKpOKOMIIBEIOTEpoB Raspberry Pi. I1K-3.
12. TIporokonsi IPv4 u IPv6. I1K-3.
13. [Ipunune! MOAKIIOYEHUS] YCTPOHCTB B CETh U cIocoOBI Tiepeiaun HHQOopMaIyH. ITK-3.
14. CereBble TONOJIOTUH, TIPUMEHSIEMBIE JUIS TIOIKIIIOYEHHS] KOHEUHBIX ycTpoicTs B ceth. | TTK-3.
15. BecnipoBoubie cetr Wi-Fi. T1K-3.
16. Texuonorus ZigBee u ee 0COOEHHOCTH. ITK-3.
17. Texnonorust LoRa One u ee 0coOeHHOCTH. ITK-3.
18. Texnousorust Bluetooth u ee ocobenHocTH. ITK-3.
19. Texunonorus Bluetooth Low Energy u ee ocobennoctr I1K-3.
20. Texnomorusi LPWAN u ee 0coO6eHHOCTH. ITK-3.
21. Unrepdeiic RS-232 npuHnuns! paboThl, CXeMbI BKIIOUEHHS, OTPAaHIYCHHUS [1K-3.
HCTIONb30BaHMS.
22. Unrepdeiic IEEE-1284 npunuunsl paboThl, CXEMBbI BKIIOYEHHSI, OTPAHUIECHUS IK-3.
WCTIOJIb30BaHHSI.
23. Unrepdeiic USB npuHIUIBI paboThI, CXeMbI BKIFOUEHHS, OTPaHHYCHUS [1K-3.
HCTIONb30BaHMS.
24. Nnrepoeiic 12C npuHImb! paboThl, CXeMbI BKIIOUEHUSI, OTPaHUYCHHS ITK-3.
WCTIOJIb30BaHHSI.
25. Unrepdeiic SPI npunumnbl paboThl, CXEMbI BKIIKOYEHHs, orpanndenus ucnonb3osanus | [TK-3.
26. Oco0eHHOCTH POTPaMMHUPOBaHUs Web-cepBepa Ha MUKPOKOHTpOJUIEpe 001Iue IK-3.
ITOPUTMBI
27. OcoOeHHOCTH IPOTPaMMHUPOBaHUs Web-KIIHEeHTa Ha MUKPOKOHTpOJLIepe oomiue [1K-3.
ITOPUTMBI
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28. OcoOeHHOCTH MPOrpaMMHUpPOBaHus web-cepBepa Ha MUKPOKOHTPOJLIEpE Mmepeaada [1K-3.
JAHHBIX Ha CepBEp M MapCHHT.

29. Oco0eHHOCTH POTPaMMHUPOBaHUsI CETEBOTO YCTPOHCTBA Ha MHUKPOKOHTPOJLIEPE TIK-3.
repeaada qanaelx Ha cepBep MQTT.

30. OcoGeHHOCTH MPOrpaMMUPOBaHUS Web-KIIHMeHTa Ha MUKPOKOHTPOJLIEPE ITK-3.
aBToMaruueckoe nonydyenue [P anpeca

31. Untenpdeiic USB. [Mpunnmn neiictBus. Cxembl BKIIOYeHUs. DileMeHTHas 0asa. I1K-3.

32. Untepdetic PCI, PCl-express. [Ipuniun aeiictBus. Cxemsl BKIroYeHus. DnementHas | [TK-3.
0a3a.

33. Unrepdeiic SATA, IDE. Ipunuun aeiicteust. CxeMbl BKIKOYeHuUs. Dnementras 6aza. | ITK-3.

34. Unteppec CAN (ModBAS). Ipuniun aeiicteust. CXxeMbl BKIOYSHUS. DJIeMEHTHAs T1K-3.

Oaza.






