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1 Heawn, 3aa0a4M ¥ IJIAaHUPYeMble Pe3yJbTAThHI 00y4eHNs 10 AUCHUILITUHE

eas AUCHUIIIHHBI

HN3YUYCHUC COBPEMEHHBIX IIPpOTpaMMHBIX W allllapaTHBIX HHTCp(beﬁCOB, HCIIOJIb3YCMbIX B
Pa3INYHBIX PAAUOTCXHUYCCKUX yCTpOﬁCTBaX

3agaum AMCUUILIHHBI

— U3Yy4YCHHEC MOJCIIN B3aI/IMOI[eI\/JICTBI/I$I OTKPBITBIX CUCTCM;,

— O3HAKOMJICHHE C IIPOTOKOJIAMH Pa3JIMYHBIX YPOBHEH ITAJIOHHOM MOJENIM B3aUMOJEHCTBUSA

OTKPBITBIX CUCTEM;

— U3y4eHHE IPOBOJIHBIX HHTEP(PECOB MUKPOKOHTPOJUIEPOB U MUKPOIPOIIECCOPOB;

— U3y4eHue 6ecrpoBOHBIX UHTEPHEHCOB MUKPOKOHTPOIIJIEPOB M MUKPOIIPOIIECCOPOB;

— OCBOCHHUC IIPUHOHUIIOB MW ITIOCIICHOBATCIbHOCTU MCIIOJBb30BAHUA IIPOTpaMMHBIX CpCACTB

ABTOMATU3WPOBAHHOI'O MPOCKTUPOBAHUA IJId IMPOrpaMMHpPOBAHUA W OTJIAAKHU CHUCTEM C

MIPOBOJIHBIMU HJTH OECTIPOBOAHBIMH HHTEpdEiicamu.

OOyuenne mno gucHumimHe «TexXHOIOTMM W TPOTOKOJBl HMHTEPHETa BEIICi» HalpaBlIeHO Ha
(dbopMUpOBaHUE y OOYIAFOIIUXCS CICAYIOMNX KOMITCTESHITUH:

Koa n HauMeHnoBanmne
KOMIIeTeHI M

I/IH)II/IKaTOPLI JAOCTHKCHUSA
KOMIIETCHIIUHU

HaumenoBanue noxkasaress
OLlCHUBAaHUSA

IIK-3. Cnocobden
MIPOSKTUPOBATH U TUTAHUPOBATH
CETHU IPOBOJHOM U
OecrpOBOIHOM Mepenadn
JTAHHBIX UHTEJUIEKTYaIbHBIX
pPaaHOCUCTEM

UIIK-3.1 Ananusupyet
CTaTUCTUYECKHUE MapaMeTpbl
TpaduKa, CTATUCTUKY
OCHOBHBIX ITOKa3aTesIen

3¢ HeKTHBHOCTH
MHTEJJIEKTyaJIbHbIX
PagMOCUCTEM U CUCTEM
nepeayu JaHHbIX;

NIIK-3.2 [Tpumensier
OCHOBHbBIE€ UHTEJJIEKTyaJIbHbIE
QITOPUTMBI U METO/TBI
00pabOTKH CTATUCTUYECKUX
JaHHBIX, pa3pabaThIBAE€T CXEMBbI
OpraHU3aIlH CUCTEMBI
MIPOBOTHON M OECTIPOBOHOM
CBSI3H;

HUIIK-3.3 OnTtumusupyer
HCII0JIB30BAHUE PECYPCOB
Pa3IYHBIX CUCTEM
panuocBs3y, pa3padbaTeiBaeT
MEPOIPHUATHS 110 UX
NoJIIeP>KaHUI0 Ha TpeOyeMoM
YpOBHE.

3HaTh:

® MOJEJH B3aNMOICHCTBHUS
OTKPBITBIX CUCTEM,
COBPEMEHHBIE PEIICHHS
IMOCTPOCHHA CETCBLIX
YCTPOKCTB, IPUMEHSEMBIE ITPU
NPaKTHYECKOU pean3aiiun
CETEBBIX YCTPOUCTB, U
TCHACHINU UX PA3BUTHA,

® CrocoObI repeaayn
HHPOpPMAITUH B
PaIMOTEXHUYECKHX CHCTEMaX H
KOMIUIEKCAxX C TIOMOIIBIO
pa3NYHbBIX HHTEPEHCOB;

Ymers:

e pa3palaTbIBaTh CUCTEMBI
JIUCTaHITMOHHOTO cOopa
JaHHBIX.

® [IPUMCHATH KOMIIBIOTCPHBIC
CHCTEMBI U MTAKEThI
NPUKJIAJIHBIX TIPOTPaMM IS
MPOEKTUPOBAHUS U
UCCIICZIOBAHUS CETEBBIX
U (POBBIX YCTPOHCTB.

Baaners:

® HABBIKAMH IIPOrPaMMHPOBAHMUS
uHTEepdercoB

® HaBBIKAMH IPOCKTHPOBAHUS
CETEBBIX CTPYKTYp cOopa
JAHHBIX




OOII:
be3omacHoCTh MHTEpHETA BELIEH;
HNudopmalinoHHbIE TEXHOJIOTUH;
KommbroTepHbie ¥ MPOMBITILICHHBIC HHTEP(]ENCH U CeTH;
[TpoMBIIICHHBI HUHTEPHET BEllel B aBTOMOOMIICCTPOCHHH;
IIpoMBIIIIIEHHBIM HHTEPHET BELEH B MAIIMHOCTPOCHNUH;
Ceru MESH mupokormonocHoi 6ecripoBOIHOM CBS3H.

2 MecTO TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JlucumiuinHa OTHOCHTCA K dYacTd, (OPMUPYEMOW yYacTHUKaMH 00pa30BaTeNIbHBIX
oTHomeHuH, 6s10ka b1 «uciumiuasl (MOIYIIH)».
JlucumIuinHa HEMOCPEICTBEHHO CBSI3aHAa CO CICAYIOIIUMU JUCIHUILUTUHAMHA W MPaKTUKAMU

3 CTpyKTypa u cojep:KaHue AUCHUTLTHHbI

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI COCTaBisieT 3 3a4eTHbIe enquHuIls! (108 gaco).

3.1 Buabl yueOHoii padoThl M TPYI0€eMKOCTh

Ne Bux yuebHoii padoTbr KounuecTBO CemMecTpbl
n/n 4acoB 6
1 AyIMTOpHBIE 3aHATHS 54 %4
B ToM yncie:
1.1 | Jlekiuu 36 36
1.2 | CemuHapcKue/IPaKTHYECKHUE 3aHATHUS 18 18
1.3 | JlaGopaTopHble 3aHATUS - -
2 CamocTosiTesibHasi padoTa o4 54
B ToM yncie:
2.1 | PaGora ¢ KOHCIIEKTOM JIEKIIUI 14 14
2.2 | IlogrotoBka K KOHTPOJBHBIM paboTaMm 12 12
2.3 | BeimonHeHue pacyeTHo-rpaduueckux padbot 10 10
2.4 | IlogroroBka K aud.3adery 18 18
3 IIpomeKyTOUHASI ATTECTALHSA
3auet/nud.3aueT/3K3aMeH aud.3aueT
Hroro 108 108




3.2 TemaTu4yecKkuii MJIaH U3y4YeHUs TUCHUTITHHBI

TpynoeMKoCTh, 4ac

AyautopHasi padoTa

=
]
Ne Pazaesnl/TeMbl o g 2 OE a o S5 B g g
n/n JAMCHMILIMH B 3 = § o = S é E 8 g .c%
| 8| i 55| Eg| £°
=3 O Q& 8 9 =
SRR =Y < e = =
O E = = o
1 Pazgen 1. Dranonnas Mozaenb
B3aMMO/ICHCTBHS OTKPBITHIX CHCTEM H 30 10 4 - - 16
OCHOBBI CETEHN
1.1 | Tema 1. Beenenue B xkypc. Knmaccuduxarus 2 2
ceTei.
1.2 | Tema 2. ®uznyeckue OCHOBBI JTUHUMA
. 2 1 4
nepeaauu i cerei 111
1.3 | Tema 3. CeteBoe obopyoBaHuEe U 2 2 4
APXUTEKTYpa JIOKAJIbHBIX CETEM.
1.4 | Tema 4. [Ipotoxon TCP/IP s UOT 2 1 4
YCTPOHCTB
1.5 | Tema 5. O0G30p TEXHOJIOTHH U TPOTOKOJIOB
loT 2 2
2 Paznen 2. HpOBO[IHI)Iev MIpOrpaMMHBIE U 26 10 6 ) ) 10
anmnapartHble HHTEpenchl
2.1 | Tema 1. UnTepdeiic RS-232, IEEE-1284 u 2 2 2
2.2 | Tema 2. Untepdeiic USB 2 2 2
2.3 | Tema 3. Uurepdeiic 12C 2 1 2
2.4. | Tema 4. Untepdeiic SPI 2 1 2
2.5 | Tema 5. Crienmanu3upoBaHHBIC
uHTep(HENCHI IS TIOIKITIOYSHNS BHEITHUX 2 2
YCTpPOMCTB
3 Paznen 3. BeCHpOBO,Z[EIBIe MporpaMMHBIE H 24 8 4 ) ) 12
anmnapartHble HHTepenchl
3.1 | Tema 1. Cereoii unrepdeiic Wi-Fi 2 4
3.2 | Tema 2. Texnonorust ZigBee 2 2
3.3 | Tema 3. Texunomorusi LoRa 2 1 4
3.4 | Tema 4. Texnonorus 3G/4G MoneMoB 2 1 2
4 Paspean 4. [IpoekTupoBanue u oTinaaKa
CHCTEM C MIPOBOIHBIMH WK 28 8 4 - - 16
OecIpoBOHBIME HHTEpdelicamu
41 | Temal. Web— cepBepa Ha 2 1 4
MHKPOKOHTPOJIIEpE
4.2 | Tema 2. Ionkirouenne Ethernet k 2 1 4
KOHTPOJLIEPY
4.3 | Tema 3. [lonkmouyenne WiFi Momynei k 2 1 4
MHUKPOKOHTpOJLIEpaM
4.4 | Tema 4. Yrpapnenue QU3MUeCKUMU 2 1 4
ycTpoicTBaMu uepe3 web- naTepdeiic
Hroro | 108 36 18 - - 54




3.3 Conep:xaHue TUCHUTLTAHBI

1. OTaJIOHHAs MOACSIb B3aMMOJICHCTBHS OTKPBITBIX CHCTEM U OCHOBBI CETEH

Pacnipenenennas obpaborka maHHbIX. Kiaccudukanus cereld MO NMPOCTPAHCTBEHHOMY
oxBary. Ilepemaua wuHpOpMAIMU C WCIOIB30BAHHEM IMPOBOJOB H 0O€3 MPOBOJOB (CBET,
paaroBoJiHbI). bazoBbie TOMONIOTHUYU CETEl — MKMHA, KOJIBIO U 3BE3/1A.

CeMmuypoBHEBasl dTaJOHHAsT MOJENb B3aUMOJEHCTBUS OTKPHITHIX cucteM (OMBOC) unu
OSI/RM (Open System Interconnection Reference Model). Mogens TCP/IP. TIpoTokosbt
NPHUKIATHOTO YpoBHs. [IpOTOKONBI ypOBHSI MpencTaBicHHs. [IPOTOKOIBI CEAHCOBOTO YPOBHS.
[IpoTtokonsl TpaHncmopTHOTO ypoBHsS. IIpoTokonbl ceTeBoro ypoBHsS. I[IpOTOKOJIBI KaHAIBHOTO
ypoBHs. IIpoTokoner ¢usmueckoro ypoBHs. (OCOOCHHOCTH MPOTPAMMHPOBAHHUS  CETEBBIX
npunoxkeHuid. OCHOBHOE ceTeBoe 000pyJOBaHME: TOBTOPUTENH, MOCTBI, KOMMYTATOPBI,
MapIIpyTU3aTopbl ¥ TDTH03bl. OCOOCHHOCTH TOCTPOCHHUS JIOKAIBHBIX BBIYHCIUTEIIBHBIX CeTei
Pa3IMYHBIX MacIITa0OB.

dusndecKue cpelbl, UCIOIb3yeMbIe IS TIepeaadn JaHHBIX. TEeXHOJIOTHH, UCIIOJIb3YEeMbIC B
IIEPCOHANBHBIX BRIYMCIMTENBHBIX ceTsx — IFDA, Bluetooth, Bluetooth Low Energy, NFC, ZigBee,
Z-Wave, ANT+, USB, FireWire, Thunderbolt, LPT, TIA/EIA-232, 6LoWPAN. Texunosoruu,
UCIIOJIb3yeMbIEC TMPH TOCTPOCHHUH JIOKAJIbHBIX BBIYMCIUTEIbHBIX ceTeit — Ethernet u Wi-Fi.
TexHoJIOTHH, UCIIONIB3YeMbIe B TiobanpHBIX ceTsix — X.25, PSTN, ADSL, BPL, DOCSIS, EPON,
GPON. TexHonoruu mepenayu JaHHBIX B MOOMIBHBIX cOTOBBIX ceTsix — CSD, HSCSD, GPRS,
EDGE, HSPA, HSPA+, WiMax, UMTS, LTE, LTE-Advanced, 5G, LoRaWAN. Texnomoruu,
UCIIOJIb3yEeMbIC B IPOMBINUICHHON aBTOMaTH3AIMK sl TeleMeTpun U ynpasieuus — EIA/TIA-422,
CAN, EtherCAT, ZigBee, Z-Wave, LoRa, SigFox.

2. IIpoBogHBIC IPOrpaMMHEIC U allllapaTHEIS HHTeDd)eﬁCLI

Creuuanu3upoBaHHble HUHTEpPQEChl g MOAKIIOYEHUS BHEUIHMX YCTPOWCTB K
MHUKPOKOHTpOJUIepaM U Mukporporieccopam: 12C, SPI, 1-Wire/TWI, 12S, TTL, UART, SSC, PWM,
napauiensHblii LCD.  OcHOBHblE =~ TEXHUYECKHE  XapaKTePUCTHKH M OCOOEHHOCTH
MPOrpaMMHUPOBAHUS.

Creuuanu3upoBaHHble HUHTEpPQEiCchl Uig TMOAKIIOYEHHS BHEUIHMX YCTPOWCTB K
Mukpornpoueccopam U mukpoxkommneiorepam: USB, PATA/IDE, SATA, eSATA, mSATA; M.2,
NVMe; PCI, PCMCIA, PCI-Express, ExpressCard, SDIO, MMC.

3. becnpoBoiHBIE IPOrPAMMHBIC U alllapaTHBIC HHTeDd)eﬁCLI

O0630p OecripoBoHbIE UHTEPEHCOB TSI MUKPOKOHTPOJUIEPOB M MHUKPOIIPOILECCOPOB.
[Toaxmouenne 3G/4G  monemoB. I[lomyuenune wu o0OpaboTka JaHHBIX OT HaBUTAIIMOHHBIX
GPS/GLONASS/BeiDou npueMHruKoB. OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHUKU U OCOOCHHOCTH
pOTrpaMMUPOBaHUs. TEXHOIIOTHH, WCIOJIB3yeMble B IPOMBIIUICHHOW aBTOMATH3AMHA IS
TeJieMeTpuu U ynpasienus — ZigBee, Z-Wave, LoRa, SigFox, Wi-Fi, Bluetooth.

4. HDOCKTI/I[)OBaHI/Ie " oTjIaaKa CUCTEM C IIPOBOAHBIMHU HMJIN 6eCHDOBOI[HI)IMI/I PIHTGD(bCfIC&MI/I

IToctaHOBKa 3a7ayMl TPOEKTHPOBAHUS CUCTEMBI C MPOBOJHBIMU WM OECHpOBOJHBIMHU
uHTepdeiicamu. Bpibop MHKpOHTposuiepa WM MUKpompoleccopa. OmnpeneneHue HE0O0X0auMOM
(YHKIMOHATIBHOCTH TpOrpaMMbl U (opmupoBaHue anropurma ee pabotsl. Kondurypuposanue
MHUKPOKOHTPOJUIEPA WJIM MHKpoOIpoueccopa Uil paboTel ¢ HEOOXOOUMBIM HHTEpdencoM.
Hamucanme mporpaMMbl M ee OWIagka Uil  KOHKPETHOTO  MHMKPOKOHTpOJUIepa WX
MHKpPOIPOLIECCOpa.



3.4 TeMmaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IpaKTUYECKHE 3aHATHS

Cemunap 1. IlpoexktupoBanue nokaabHoit LAN cetn

Cemunap 2. IIpoexktupoBanue nokaiabHor Wi-Fi cetn.

Cemunap 3. OueHka Harpy3Kky Ha CeTb.

Cemunap 4. Unrepdetic 12C. Unrtepdeiic RS-232/

Cemunap 5. UnTtepdeiic Wi-Fi.

Cemunap 6. MaTepdeiic Bluetooth.

Cemunap 7. Pa3zpabotka web-cepBepa ynpasnenus ycrpoiictBom (LAN).
Cemunap 8. Pa3pabotka web-cepBepa yrpasienus ycrpoiicteom (Wi-Fi).
Cemunap 9. KoHTpoJIbHOE MEPOIIPHUSATHE 110 Pa3aeiy 4.

3.4.2 JlabopaTopHble 3aHATHS
He npedycmompenwr VII.

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npedycmompenwvr VII.

4 Y4yeOHO-MeTOAUYECKOE M UHPOPMALIMOHHOE o0eclieYeHne

4.1 HopmaTusHbie 10KyMeHTbI 1 'OCThI

1. ®enepanpubiii 3akoH ot 01.05.2019 1. Ne 90-®3 «O BHeceHMM HW3MEHEHUH B
®enepanbubiii 3akoH "O cBsa3n" u PenepanbHblil 3akoH "OO6 mHGOpMannu, WHPOPMALMOHHBIX
TEXHOJIOTHSX U O 3allluTe HHPOpMAIUI»

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

3. [locranosnenue [Ipasurensctea PO ot 31.12.2021r. Ne 2606 "O6 ytBepxkaenuu [IpaBun
OKa3aHUsl yCIIyT CBSI3M M0 Tiepeiaye JaHHbIX "

4. TlocranoBnenue IlIpaBurensctBa P® ot 29.06.2021r. Ne 1045 "IlonoxxeHnue o
benepaibHOM TOCyJapCTBEHHOM KOHTpOJIE (Haa3ope) B 00IacTu CBs3u".

5. INocranosnenue IIpaBurensctBa PO ot 12.10.2004 1. Ne 539 "O nopsiake peructpaiuu
PaZMO’JIEKTPOHHBIX CPEJICTB U BHICOKOYACTOTHBIX YCTPOICTB

4.2 OcHoBHasi 1UTEpaTypa

1. Tlpynuuko, B. M. Ilepudepuiinsie ycrpoiictBa DBM. Bremnue 3anomuHaromnime
ycTpoicTBa : yueOHuK it By30B / B. M. Ilpyanukos, B. B. Kyty3oB. — Mocksa : M3naTenscTBo
FOpaiit, 2025. — 182 ¢. — (Bricmee obpa3oBanue). — ISBN 978-5-534-19182-0. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/569065.

2. KommbloTepHble ceTH : yUeOHHMK M MPAaKTUKYM JUIS BY30B / 1OJ HAy4HOH pemakuueit A.
M. Heuaesa, A. E. TpyOuna, A. 0. AuucumoBa. — Mocksa : U3natensctBo FOpaiit, 2025. — 515
c. — (Bricmee o6pazoBanme). — ISBN 978-5-534-21452-9. — TekcT : S7EKTpPOHHBIA //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/572239.

3. Kpyrckux, B. B. Moaenuposanue B LabVIEW : yuebnuk s By3oB / B. B. Kpyrckux.
— Mocksa : UznarensctBo FOpaiit, 2025. — 171 ¢. — (Bwicmee obpazoanue). — 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. — Texcr : snektponHbIi // O6pa3oBarenbHas miardopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/567578 .

4.3 JlonoTHUTEIbHAS JIUTEPATYypa

1. Caxnes, A. M. IudpoBbie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHI : YUEOHUK JJIst BYy30B / A.
M. CaxneB. — 3-¢ u3l., nepepad. u gon. — Mocksa : U3natenbcrBo FOpaiit, 2025. — 148 ¢. —
(Beiciiee  o6pazoBanme). — ISBN 978-5-534-18602-4. — Tekct : SIEKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/562949.

2. lludpoBsie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHI : yueOHoe nmocobue / AWM. Ogunen [u ap.]..
— Omck : OMckuil rocynapcTBeHHBIN TexHu4deckuii yausepcutet, 2021. — 80 ¢. — ISBN 978-5-
8149-3318-8. — Texkcr : snextponusiii / Ludpooit odpazosarensHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/124895.html.

3. Jlomaxkos, C. [lepudepuiinbie ycTpoHCTBA BEIUUCIUTENBHON TEXHUKH : yueOHOe mocodue

/ C. JlomakoB. — 4-e m3a. — Mocksa : UatepHer-YHuBepcurer Mupopmanmonusix TexHomorui
(MUHTYUT), Air [Im Ap Menmua, 2022. — 419 c¢. — ISBN 978-5-4497-1648-4. — Tekcr :
autektpornblt  // Lludposoii obOpaszoBarenbubii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/120484.html.
4.4JneKTpoHHBbIE 00pPa3oBaTebHbIE pecypchl

1. YuuBepcurerckas unpopmaimontas cucrema «POCCHS» https://uisrussia.msu.ru

2. Opunmanbubiil caliT PenepaabHOrO areHTCTBa MO TEXHUYECKOMY pEryJIMpPOBAaHUIO U
metposoruu http://protect.gost.ru/

3. DneKTpoHHBIN 00pazoBaTeabHbIN pecypce "DnekTpoTexHuka" Ha miatdgopme LMS MITY

4. HanoHanmsHBIN TOpTa oHaiH o0yuenust «OTkpbeIToe oOpa3oBanue» https://openedu.ru

4.5 JIunieH3M0oHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NporpaMMHoOe
ol0ecrnieueHue

. Microsoft-Office

. PTC-MathCAD

. Microsoft-Windows
. Arduino IDE...

A OWN -

4.6 CoBpeMeHHbIe IPO(heccCHOHATbHBbIE 0a3bl JaHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CUCTEMBI

. CnpaBouHo-mipaBoBas cuctema «KoncynpranTt+H» http://www.consultant-urist.ru
. CnpaBouHo-mipaBoBasi cucrema «["apanT» http://www.garant.ru
. IToptan oTkpeITEIX AaHHBIX Poccuiickoi deneparmu https://data.gov.ru
. baza nanneix Hayunoii anextponnoit 6udmmorexkn eLIBRARY.RU https://elibrary.ru/
. baza nmanHBIX mpodeccHOHaTBHBIX CTaHAAPTOB MHUHHCTEPCTBA TpyAa M COLMAIbHOU
samtel  P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

6. baza otkprIThIX naHHBIX PocurmonuTopunra http://www.fedsfm.ru/opendata

7. ®enepanbHas rocynapcTBeHHas — uHQopMmanuoHHas —cucrema «HarnuonanpHas
AIIEKTpOHHAsI OubImoTeka» https://H30.pd

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

g~ wN PR


https://uisrussia.msu.ru/
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5 MarepuajabHO-TeXHHUYECKOE o0ecrievyeHne

1. KomnpioTepHbIli KJacC C TNPEAYCTAaHOBIEHHBIM MPOrPAMMHBIM  OOECIICUCHUEM,
yKa3aHHBIM B 1. 4.5, MynbTHMenuiiHoe 00opyJoBaHME (IIPOEKTOP, MEPCOHAIBHBIA KOMIIBIOTED
npenojaBaTes).

2. AyauTopus A JEKIMOHHBIX, MPaKTHYeCKHX 3aHATHH. OOOpyaoBaHME M ammaparypa:
AyJJUTOPHAA NO0CKa, BO3MOKXHOCTb UCIIOJIb30BAHUA My.]'[BTHMGI[HﬁHOI‘O KOMIIJICKCA.

6 MeTtoauyeckue peKOMeHAANNHU

6.1 MeTonnuyeckue peKOMeHAAIUM [IJIS1 TPenoAaBaTeis N0 OPraHu3auuu
o0y4eHust

Ha nepBoM 3aHATHM MO JUCHUILIMHE HEOOXOJMMO O3HAKOMHUTH CTYJEHTOB C MOPSIKOM €€
u3yudeHus (TemMamu Kypca, opMaMM 3aHITUH, TEKYLIEro U IPOMEKYTOYHOTO KOHTPOJISI), PACKPBITh
MECTO U pOJIb JTUCLUIUIMHBI B CUCTEME HAyK, €€ NMPAKTUYECKOE 3HAUYEHHUE, JOBECTU J0 CTYAECHTOB
TpeboBaHus K (opMe OTYETHOCTH W INPUMEHEHUS BUJIOB KOHTpoJd. Bblaarorcs 3amaHust ais
MOJFOTOBKU K IMPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM.

IIpu noAroToBKE K MPaKTUYECKUM paboTaM MO MEpevHI0 0OBABICHHBIX TEM IPENOoIaBaTeIo
HEOO0XOIMMO YTOYHHTH IUIAH UX MPOBEACHHS, IPOIYMaTh (YOPMYIHUPOBKU U COACpKAaHUE YUeOHBIX
BOIIPOCOB, BEIHOCUMBIX Ha 00CYKJI€HHE, 03HAKOMUTHCS C IEPEUHEM TEMATUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNHTEIBHOM CIIOBE PACKPBITh NMPAKTHUYECKYIO 3HAYMMOCTH TEMBI
paboThl, ONpeAETUTh MOPAIAOK €€ MPOBEIEH!s, BpeMs Ha 00CyKJIeHHEe KaX10ro y4eOHOro BOIpoca.
[Ipumensis  (QpoHTanNbHBIA  ONPOC  JaTh  BO3MOXKHOCTb  BBICTYIIUTb BCEM  CTYAEHTaM,
IIPUCYTCTBYIOIIMM Ha 3aHATHU.

B 3akimtounTenbHOM yacTu paboThl cleayeT MOJIBECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXJI0r0 CTy/A€HTa M Y4eOHOW TIpynmbl B 1eJOM. PacKpbITh MOJOXHUTEIbHBIE CTOPOHBI U
HEJOCTaTKU MPOBEIEHHOW MpakThYeckoil paboTbl. OTBETUTH Ha BOMPOCHI CTYJEHTOB. BrinaTh
3aJaHMsl JUI CaMOCTOSITENIbHONW PabOThI O MOJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

MeTtoauka npenojaBaHusl JUCHUILIMHBL « TE€XHOJIOTMM M MPOTOKOJIbI UHTEPHETA BELIEH» U
peann3anys  KOMIIETEHTHOCTHOIO  IOAXOJAa B  H3JIOKEHMH M BOCHPUATHHM  MaTepuana
IpelyCMaTpUBAET UCIOJIb30BaHUE CIENYIOIINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEICHUS
IPYNIOBBIX, UHANBUAYAIBHBIX, ayJJUTOPHBIX 3aHATUH B COYETAaHUHU C BHEAyIUTOPHOH paboToil ¢
1eNIbI0 (POPMUPOBAHUS U Pa3BUTHS MPOPECCHOHANBHBIX HABBIKOB O0YUaIOLIUXCS:

— MOATOTOBKA K BBIIOJHEHUIO U 3aAIIUTA MPAKTHUECKUX PA0OT C MOMOIIBIO CHEIHATU3UPOBAHHOTO
MIPOrpaMMHOTO 00€CTICUCHHST;

— 3aIUTa U UHAUBUAYAIbHOE 00CYKIEHUE BBIIOIHIEMBIX 3TAllOB pacyeTHO-Tpaduyeckux padorT;
— TEXHOJIOTUU aHAJIKM3a CUTYyalui JUIsi aKTUBHOT'O 00y4€eHHs, KOTOPbIE TTO3BOJISIOT CTYIEHTaM
COEIMHUTH TEOPHIO U NIPAKTUKY, IPEACTABUTH IPUMEPHI IPUHUMAEMBIX PEILIEHUHN U UX
MOCIIEACTBUM, IEMOHCTPUPOBATH Pa3IUYHbIE MO3UIINU, (POPMUPOBATH HABBIKU OLIEHKH
aIbTEpHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OOyyeHue Mo TUCIUIUIMHE BEAETCSA C MPUMEHEHHUEM TPaJULMOHHBIX TOTOKOBO-TPYMNIOBBIX
UH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHBIX TeXHONOTui. Ilpu ocymecTBieHun 00pa3oBaTeIbLHOIO
npolecca 1Mo AUCHUILINHE UCTIONb3YIOTCS CIAEAYIONUEe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTUH: MPE3EHTALUH ¢ IPUMEHEHUEM MPOEKTopa U rporpammsl PowerPoint.
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6.2 MeTozmqecmle YKazaHus 1Jisd Oﬁy‘lalOIl.(I/lXCH 10 OCBOCHHUIO M CHHUIIJINHBI

CamocrosarenbHass paboTa sBIsSETCS OJHUM M3 BHJOB yueOHbIX 3aHsaTHd. llens
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE CAMOCTOATENIBHOE MOJYYCHUE CTYJCHTAaMH HABBIKOB
paboT, paccMaTpUBAaEMbIX B MPOLIECCE U3YUEHUS AUCLUILINHBI.

AyIuTOpHas caMOCTOsATeNIbHAs paboTa 110 JUCLMILIIMHE BBINOJIHACTCS Ha yUeOHBIX 3aHIATUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BaeaynutopHas camocTrosiTenabHas paboTa BBINOJHAETCA CTYJEHTOM IO  3aJlaHUI0
IpernoaaBaTess, Ho 0e3 ero HemocpeACTBEHHOIO y4acTusl.

3agaun caMOCTOSTENIbHON pabOThI CTYAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHOI paboThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriyOseHue coep KaHusi U OCO3HAHME OCHOBHBIX MOHITHM JTUCIUILINHBL,

- HCIIOJIb30BaHME Marepuana, COOpPaHHOTO M IIOJIyY€HHOIO B XOJE€ CaMOCTOSTEIbHBIX
3aHATUH U1 3G GEKTUBHON MOATOTOBKY K AudpepeHnInpoBaHHOMY 3a4eTy .

Buapl BHEayAUTOPHON CaMOCTOSITENIbHON pabOTHI:

- CaMOCTOSTEIbHOE U3YUYE€HUE OTJEIIbHBIX TEM AUCLUIIINHBL

- BBIINOJIHEHUE pacyeTHO-rpaduyeckux pabdor;

- IOATOTOBKA K KOHTPOJIbHBIM paboTam

- IOJATOTOBKA K UG GEpeHIIPOBAHHOMY 3a4ETy

JUis BBINOJIHEHMS JHOOOrO0 BHUJA CaMOCTOSATENbHOW pPabOTHl HEOOXOAMMO MPOUTH
CJICAYIOLINE ITAIBI:

- OIpe/IETICHUE 1IEIIU CaMOCTOSITEIbHOM paOOThI;

- KOHKpETU3allys I03HaBaTEILHOM 3a7a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/auu;

- IUTAHHpOBaHME pPabOThI (CaMOCTOSITENIBHOM WJIM C TOMOUIbIO TPENnoJaBaTeNsi) HaJ
3a/laHuEM;

- OCYLIECTBICHHE B IIPOLIECCE BBINOJHEHHS CAMOCTOSITEIBHOM pPAOOTBI CAMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIOTHEHUS PaOOTHI;

- pednexcust;

- Ipe3eHTanus padboThl.

7 MoHJI OLIEHOYHBIX CPEACTB

B mporecce 00yueHHs HCIOIB3YIOTCS CIEAYIONINE OIEHOYHBIE (POPMBI CAMOCTOSATEIBHOMN
paboThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHBIX
aTTeCTaluu:

- 3aIUTa J1a00opPaTOPHBIX padoT;

- KOHTPOJIbHBIE paOOTHI;

- BBINIOJIHEHUE U 3allIMTa pacyeTHO-Tpadudyeckux padorT;

- T depeHIIPOBAHHBIN 3a4eT.

OneHOUHBIE CPENCTBa TEKYIIErOo KOHTPOJS YCIEBAGMOCTH BKIFOYAIOT KOHTPOJIBHBIE
3aJaHMs 110 MPAKTUYECKUM padoTaM MHIUBUAYAIBHO IS KQXKI0T0 00yJaromerocs.

B pesysnbrare 0CBOCHUS TUCIUILTHHBI (MOIYJIs1) GOPMUPYIOTCS CIEAYIONIAE KOMITETCHIINN:

Kon
HaumeHoBaHMe KOMIIETEeHIIMU BbIYCKHUKA
KOMIIeTEeHIIUH
0K-3 CniocoOeH MpOoeKTHPOBATh U MJIAHUPOBATH CETH MPOBOJTHOU U
' OecrpoBOIHON Nepeaayy JaHHBIX HHTEIUICKTYaJIbHBIX PAJHOCUCTEM




12

7.1 MeTobI KOHTPOJISI U OLlCHUBAHUSA Pe3yJIbTAaTOB 00y4eHus!

HepequL OLCHOYHLIX CPCACTB 10 JUCHUIIIINHEC «TexHooruu u IMPOTOKOJIbI UHTCPHCTA Bemeﬁ»

Ne
n/a

Bun xoutpons
pe3yIbTaTOB
o0yJeHus

Haumenosanue
KOHTPOJISI pe3yJIbTaTOB
00yueHus

KpaTkas xapakrepucTuka KOHTPOJIs
pe3yNbTaToOB 00yUYeHUS

Texymmit

KonTponbnas pabota

KoHnTposibHas padoTa BbIIOJIHAETCS
UHAMBHUIYAIBHO KaX/IbIM CTYJCHTOM.
KonrtponbHas paboTa cOCTOUT U3 TPEX
3amanuit mo Teme pasnena. [Ipu nposepke
MPEro/1aBaTellb OIEHUBAET MPABUILHOCTh
IPOU3BEICHHBIX PACUYECTOB.

Texymmit

PacuerHo-Tpadmueckas
pabora

OO0yuaromuiicsi B TCUYEHHE CEMECTpa
CaMOCTOSITEIILHO BBITOJIHSET PsiJl PACYCTHO-
rpaduueckux padboT mo Teme pazaena. [pu
IPOBEPKE MPEIoIaBaTeb OICHUBACT
KauecTBO O(pOpMIICHUS, TPABUIILHOCTh
pacyeToB u BBIBOJIOB. Jlanee mpoBOIUTCS
3alIUTa PacyeTHO-TpapUIECcKOi paboThI
KaXJIOTO CTYJICHTA UHIUBUIYAILHO B
¢dopmare "Borpoc-otBetr" (3amarores 3
BOIPOCA).

IIpomexyTOUHBIN

JuddepeHunpoBaHHbII
3a4er

[IpomesxyTodHas arTecTanus o0yJaromuxcs B
¢dopme "IudpdepennupoBanHblii 3auet”
MIPOBOJIUTCSI IO PE3yJIbTaTaM BBHITIOJTHEHHUS
BCEX BU/I0B y4eOHOU paboTHI,
MPEYCMOTPEHHBIX Y4eOHBIM TUIAHOM TIO
JAHHOM TUCHUIUIMHE (MOJYJI0), IPH 3TOM
YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIErO
KOHTPOJISl YCIIEBAEMOCTH B TEYEHUE CEMECTPA.
O1leHKa CTENEHN TOCTUKEHUSI
00yyaroImuMHUCs MJIaHUPYEMBIX PE3YJIbTaTOB
00yYeHUs IO TUCIUTITHHE (MOTYJIIO)
MIPOBOJIUTCSI MIPETIOIaBaTeNIeM, BETY M
3aHATHS 110 TUCIHILIHHE (MOJIYIII0) METOIOM
JKCIIEPTHOM OleHKH. [1o uToram
MIPOMEKYTOYHOM aTTECTAIMH IO AUCIIUTUINHE
(MO/yITI0) BBICTABIISIETCS OLIEHKA «OTIMYHOY,
«XOPOII0», «YAOBIECTBOPUTEIILHOY HITH
«HEYJIOBJIETBOPUTEIHHO.
JuddepernpoBaHHbIN 3a4€T MPOBOIUTCS B
NUCHbMEHHOM (hopMme. B aynuTopun HaxoanuTCs
npernojaBaTesb U He Oosiee 15 yenosek u3
qucia CTyJeHTOB. Bo BpeMst mpoBeieHust
JuddepennmpoBaHHOTO 3aUeTa ero
YYaCTHHKAM 3aIlpeliaeTcsi IMETh Mpu cede u
UCIIOJIb30BATh CPECTBA CBSI3U (COTOBBIE
tesie)oHbl, MUKPO(DOHBI U TIp.). CTyieHTy
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BBIJIACTCSI OMJIET C TPEMSI BOITPOCAMH.
JmarensHOCcTh JuddepeniimpoBannoro
3adera 1 gac (60 MUHYT).
K npomexyTo4yHOI arTecTanyy 10ImyCKatTCs
TOJILKO CTYJICHTHI, BBITIOJTHUBIIINE BCE BHUJIBI
yaeOHoI paboThl, MpeayCMOTpEHHBIC paboueit
IPOTPaMMOi 1O TUCIUIUTHHE « TeXHOIOTUH U
MIPOTOKOJIBI HHTEPHETA BEMICH» (BBITOJHUIN U
YCIICIIHO 3aIUTHIIN TIPAKTHYECKHUE,
KOHTPOJIbHBIE paOOTHI M PaCYETHO-
rpadgudeckue paboThl)

7.2 lIkana u KPUTEPUU OLIEHMBAHUS Pe3yIbTATOB 00yYeHH s

IToxa3arenem oOlleHHUBAHUS KOMHGTCHHI/Iﬁ Ha Pa3JIM4YHbIX OJTallaX HX (1)OpMI/Ip0BaHI/I5{

ABIACTCA JOCTHXKXCHUC O6y‘-IaIOHII/IMI/IC$I IJIaHUPYEMBIX PE3YJILTATOB O6y‘-ICHI/I$[ 110 JUCHMUIIIINHE

(MomyITH0).
Kpurepuu oueHuBaHus
IToxaszarenn 5 3 7 5
3HATH: OO6yuaromuiics Ooyuaromuiics Ooyuaromuiics OO0yuarommuiics
MOZEH JIEMOHCTPHUPYET JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPUPYET
B3aUMOJICHCTBHSA MIOJTHOE OTCYTCTBHE HETIONTHOE JaCTHIHOE MIOJTHOE
OTKPBITHIX CHUCTEM, WJI HEIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COBPEMCHHBIE COOTBETCTBHE MOJICIIN | CIEAYIOIINX 3HAHWM: | CIEAYIOIINX 3HAHWH: | CIEyIONmINX
peLIeHUsI TOCTPOSHHS | B3aUMOJCHUCTBHS B3aUMOJICHCTBHS CIOCcO0O0B nepeaun 3HAHMK:
CETCBhBIX yCTpOﬁCTB, OTKPBITBIX CUCTEM, OTKPBITBIX CUCTEM, I/IH(I)OpMaI_[I/II/I B MOJCIN
MMPUMEHACMBIC TTPU COBPEMEHHBIC COBPECMCHHBIC PAIUOTEXHUYCCKUX BSaHMOHeﬁCTBHH
HpaKTH‘IeCKOﬁ peHICHUA MMOCTPOCHUA peUICHUA TTOCTPOCHUA CHUCTEMAX U OTKPBITBIX CUCTEM,
peajim3aiun CETEBBIX CETCBBIX yCTpOﬁCTB, CETCBhBIX yCTpOf/'ICTB, KOMIIJIEKCax C COBPEMECHHBIC
YCTPOMICTB, U [IPUMEHSAEMBIE IIPU IIPUMEHSIEMBIE TIPU MIOMOIIIBIO peleHus
TEHJCHINH UX MPaKTHIECKOH MIPaKTHYECKON Ppa3INIHBIX MOCTPOCHHMS
pasBHTHS; peanu3aliy CEeTEeBBIX | pPealn3aliu CeTeBhIX | MHTep(EicoB; CETEBBIX YCTPOWCTB,
CIIOCOOBI epeiauu yCTpOHCTB, 1 YCTpOMCTB, U Homyckatorcs MIPUMEHseMBbIE TIPH
nH(opManuy B TEHJCHINH UX TEHICHIINN UX HEe3Ha4YNTEIbHbIC MPAaKTHYECKOH
PaIOTEXHUIECKIX pas3BHTHS; pa3BHUTHS; OIINOKH, peanuzanuu
cucTeMax u crenyromux 3HaHui: | Jlomyckatores HETOYHOCTH, CETEBBIX YCTPOWCTB,
KOMIIJICKCaxX C croco0oB nepeaayn 3HAYUTCIIBHBIC 3aTPYAHCHUA TIPpU U TCHACHI NN UX
IIOMOIIIBIO I/IH(i)OpMaLH/H/I B OIHI/I6KI/I, AHAJIUTUYCCKUX pa3BUTHA,
Ppa3JIMYHbIX PaIuOTEXHUYCCKUX TIPOABJIACTCS onepanuax. CIOCOOBI nepeaadmn
UHTEPQEHCOB,; CUCTEMAX U HEJ0CTaTOYHOCTh nHPOPMALIIH B
KOMIIJICKCaxX C 3HaHI/II\/’I, 110 psaxy PATUOTEXHUICCKUX
MIOMOIIBIO ToKazareneH, cucreMax u
Pas3IMYHbBIX o0yJaronuics KOMIUIEKCaxX C
uHTepheicoB; UCIIBITHIBAET TIOMOUIBIO
3HAYNTEIILHBIE Pas3IMYHbBIX
3aTpyIHEHUs IPU nnrepdeiicos;
OIIEPUPOBAHUH CBoOomHO
3HAHMSAMM IIPU UX onepupyer
NIEPEHOCE Ha HOBBIE IpHOOPETEHHBIMHU
CUTYAIUuH. 3HAHUSIMHU.
YMeThb. OO0yyJaromuiicst He OO6y4aromuiics OO6y4aromuics OOyuatontuics
pa3pabaTbIBaTh YMEET W B JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPUPYET
CHCTEMBI HEJOCTaTOYHON HETIONTHOE JaCTHIHOE MOJTHOE
JUCTaHIOHHOTO CTEIICHN YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
cOopa JaHHBIX. paspabaTbIBaTh CJICTYIONIMX YMEHHMH: | CJICNYIOUIMX YMEHHMH: | CIEeAYIOMIHNX
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MPUMEHSTh CHCTEMBI pa3pabaTbIBaTh pa3spabaTbIBaTh YMEHHH:
KOMITBIOTE€PHBIC JUCTaHIOHHOTO CHCTEMBI CHCTEMBI paspabaTbIBaTh
CHCTEMBI U MaKEThI cOopa JaHHBIX. JUCTaHIIHOHHOTO JUCTaHIIMIOHHOTO CHCTEMBI
MPUKJIATHBIX PUMEHSTH cOopa naHHbIX. cOopa NaHHBIX. JMCTAaHIIHOHHOTO
HpOTpaMM IS KOMITBIOTEPHBIC MIPUMEHSTh TIPUMEHSTh cOopa JaHHBIX.
MPOEKTHPOBAHUS U CHCTEMBI U TTAKETHI KOMITBIOTEPHBIE KOMITBIOTEPHBIE MIPUMCHSTH
HCCIIEIOBaHUSA MPUKJIATHBIX CHCTEMBI U MTAKETHI CHCTEMBI U TTAKETHI KOMITBIOTEPHBIE
CETEBBIX U(POBBIX IpOTpamMM IS TIPUKITaTHBIX TIPUKITaTHBIX CHCTEMBI U TTAKETHI
YCTPOHCTB. MPOEKTHPOBAHUS MIPOTpamMM JJIst MIPOTpamM JJIst MPUKITTHBIX
UCCIIEI0BaHUS MIPOEKTUPOBAHUS U MIPOCKTUPOBAHUS U MpOTpamMM JJIst
CeTeBBIX U(POBBIX HCCIIeIOBAHMS HCCIIeIOBAHUS NPOEKTUPOBAHUS U
YCTPOMCTB. CeTeBBIX IU(POBBIX CeTeBBIX U(POBBIX UCCIeOBaHMs
YCTPOMCTB. YCTPOICTB; CETEBBIX IH(PPOBHIX
JomnyckatoTcs pa3pabaTbIBaTh YCTPOWCTB.
3HAYMUTENbHbIE CHCTEMBI CB000/IHO
OLINOKH, JVCTaHIIHOHHOTO orepupyer
TIPOSIBIIACTCS cOopa NaHHBIX. PHOOPETEHHBIMHU
HEJI0CTaTOYHOCTh TIPUMEHSTh YMEHHSIMH,
YMEHUH, 110 Ay KOMITBIOTEPHBIE MPUMEHSET UX B
TIOKa3areneH, CHCTEMBI U TTaKETHI CHUTYaIIAX
o0yuaronuics MIPUKIIaJHBIX HOBBIIICHHOU
UCIIBITHIBAET HporpamMm AJist CIIO)KHOCTH.
3HAYMUTENbHbIE NPOEKTHUPOBAHHUS U
3aTpyIHEHUs IPU UCCIIEIOBAHUS
OIIEpPUPOBAHHUHU CeTeBBIX U(POBBIX
YMEHHSIMH [IPU UX YCTPOMCTB.
TIepeHOCE Ha HOBBIE YMeHUsI 0CBOCHBI, HO
CHUTYaIHH. JIOITY CKatOTCSI
HEe3Ha4YNTEIbHbIC
OIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS IPU
AHAJMTHYECKUX
orepanusx, mepeHoce
YMEHUH Ha HOBBIE,
HecTaH/IapTHbIE
CHUTYAIHH.
BJaJeTh: OO6yuaromuiicst He OOyuatowuiics: B Ob6yuaromuiics OO6yuaromuiics B
HaBbIKAMHU BIIAJICET WU B HEJI0CTaTOYHON YaCTUYHO BJIAZEeT: TIOJTHOM 00beme
MPOTPAaMMHPOBAHUS | HEJOCTATOYHOM CTEIICHU BIIaJICeT: BJIAJICTh HABBIKAMH BIIAJICET:
uHTep(eiicon CTETICHH BIIaJICET BJIAJICTh HABBIKAMH MIPOTPaMMHPOBAHUS HaBbIKAMHU
HaBbIKAMHU HaBbIKAMHU MIPOTrPaMMHPOBAHUS nHrepdeiicon MPOTPaMMHUPOBAHUS
MPOEKTUPOBAHUS MpOrpaMMHUPOBAHUS nHrepdeiicon HaBBIKAMHA nnrepgeiicon
CETEBBIX CTPYKTYP uHTepdeiicon HaBBIKAMHU TIPOEKTUPOBAHUS HaBbIKAMHU
cOopa JaHHBIX HaBbIKAMHU MIPOSKTUPOBAHUSI CEeTEeBBIX CTPYKTYD MPOEKTUPOBAHHSI
MPOEKTUPOBAHHUS CEeTEeBBIX CTPYKTYD cOopa JaHHbBIX CETEBBIX CTPYKTYP

CETEBBIX CTPYKTYP
cOopa TaHHBIX

cOopa TaHHBIX
HaBBbIKAMU
NIPOTPaMMHPOBAHHUSA
nHTEepdEiicoB
Ooyuaromuiics
HCTIBITHIBACT
3HAYUTEILHBIC
3aTpyIHEHUS MPH
MIPUMEHCHUN
HABBIKOB B HOBBIX
CHUTYaIIHsX.

HaBbIKAMU
MpOrpaMMHUPOBaHHS
nHTEepdEiicoB
HaBwiku 0CBOEHBI, HO
JIOITY CKaIOTCS
HE3HAYUTENbHBIE
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS NpU
AHAIUTUYECKUX
omnepanusx, nepeHoce
YMEHUH Ha HOBBIE,
HECTaHJapTHbHIE
CUTYaIINH.

cbopa TaHHBIX
CBobOomHO
MIPUMEHSIET
MOJTyYEHHBIE
HaBBLIKH B
CUTYyaIHsIX
MOBBIIEHHOH
CIIO>KHOCTH.
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HIkana oueHnBaHus MPOMeKYTOUHOM aTTecTanun: JuddepeHunpoBaHHblii 3a4eT

[Ixama onieHnBaHus

Omnucanue

O1ianyao

BrinonHens! Bce BUbI yueOHOU pabOThI, MPEAyCMOTPEHHBIE yUeOHBIM
maHoM. CTyIEeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUH,
HAaBBIKOB MPUBEICHHBIM B TaOJIUIAX TOKA3aTENsIM, ONIEPUPYET
MPUOOPETEHHBIMH 3HAHUSMH, YMCHHUSIMH, HABBIKAMU, IIPUMEHSIET UX B
CUTYaIUsAX MOBBILIEHHOM CII0KHOCTH, HE UCIIBITHIBAET 3aTPYAHEHUN ITPU
AHAJIMTUYECKUX ONEpalusaX, IEPEHOCE 3HAHUN U YMEHUI HA HOBBIE,
HECTaHJAPTHBIE CUTYALUU.

Xopoltiio

BrimonHeHs! Bece BUIBI y4eOHOM paboThl, MPeyCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyZIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHMM, HaBbIKOB MPUBEJCHHBIM B TaOJIUIAX [TOKA3aTENSIM, OIIEpUPYET
PUOOPETEeHHBIMU 3HAHUAMHU, YMEHUSIMU, HABBIKAMU, IPUMEHSET UX B
CUTYalUsX MOBBIIIEHHOM c0KHOCTU. [Tp1 3TOM MOTYT OBITH JOMYIIIEHbI
HEe3HA4YUTeJIbHbIE OLINOKH, HETOUHOCTH, 3aTPYAHEHUS IPU
AQHAJIMTUYECKUX OIlepalusiX, [IEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE,
HECTaHIapPTHBIC CUTYalUU.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHs! Bee BUIBI y9eOHOI paboThl, MPelyCMOTPEHHbIE YIeOHBIM
m1aHoM. CTyZIeHT IEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHHM, HaBbIKOB MPUBEJCHHBIM B TAOJIUIAX [TOKA3aTENSIM, JOIIYCKatOTCS
3Ha4YMUTENbHbIE OIMOKH, IPOSBIISIETCS OTCYTCTBHE 3HAHUH, yMEHU,
HAaBBIKOB I10 Py ITOKA3aTeNeH, CTYAEHT UCIIBITHIBAET 3HAYUTEIIbHBIE
3aTpyAHEHUS IIPU ONIEPUPOBAHUU 3HAHUAMHU U YMEHUAMHU IIPU UX
IIEPEHOCE HA HOBBIE CUTYALINH.

HeynosnersopurensHo

He BbInonHeH ouH uian 6osee BUAOB yueOHOM paboThI,
MPEIYyCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTYZICHT IEMOHCTPUPYET IOTHOE
OTCYTCTBHUE UJIM HEJOCTATOYHOE COOTBETCTBHE 3HAHUH, YMEHUI, HABBIKOB
MIPUBEJICHHBIM B TAOJIMIIAX IMOKA3aTeIsIM, TOMTYCKAIOTCS 3HAYUTEIbHbIC
OLIMOKH, POSIBIIIETCS OTCYTCTBUE 3HAHUN, YMEHHI, HABBIKOB 110 PAIY
MOKa3aTesel, CTYACHT He MOYKET OTIEPUPOBATh 3HAHUSIMH U YMEHHSIMA
IIPU UX EPEHOCE Ha HOBBIE CUTYALIMH.

HIka/jia oueHMBAHUSA TEKYLIEr0 KOHTPOJISA

HaumenoBanue
KOHTPOJIA [ITxana oueHUBaHUS Onucanue
pE3yJIbTaTOB
o0OydeHus
OtmmuHo - PaboTta ciana B Cpok, pacueTHas v 3ananue Ha PT'P Beigaetcs
rpaduyeckasl 4aCTU BBIIOJIHEHBI BEPHO, JTHO0 Ha MEPBOM 3aHATHU
HMMEIOTCS] HEAOYETHI, HE BIUSIOLINE HA KOHEUHBIN COOTBETCTBYIOIIETO pa3jena
PacuerHo- pe3yabTar. JUCLHUIIIMHBL U CIAETCS 110
rpaduyeckas Xopo1o - - pacueTHasl 4YacTh BBIIIOJHEHA BEPHO, B OKOHYAaHUH U3yYEHHUS
pabota no Teme | rpadUUECKON 4aCTU €CTh 3aMEeUYaHHs COOTBETCTBYIOIIETO pa3jena
pasaena VY IOBJIETBOPUTENBHO - B pACUETHOU YaCTH €CTh nucuuiuinHbl. PI'P nomxHb
3aMeYaHusl, METOJ] BBITIOIHEHHS IpadUuecKont OBITH BBITIOITHEHBI U
94acTH BBIOpaH BEPHBIH odopmiteHsI B
HeynoBIETBOPUTENBHO - B pACUETHOU U COOTBETCTBHUH C
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rpadUIecKoi 4acTsx eCTh rpyOble 3aMedaHusl.

TpeOOBaHUAMU
METOJIMYECKUX YKa3aHUN
Kadeapol.

KontponsHas
pabora 1o Teme
paszena

Otnu4Ho - PaboTa BEICOKOTO KayecTBa, YPOBEHb
BBITIOJTHEHHSI OTBEYAET BCEM TPEOOBAHUSM,
TEOPETUUECKOE COJIEpKaHNe Kypca OCBOCHO
MOJTHOCTHIO, 03 TIPoOeIIoB, HEOOXOIMMbIC
MIPAaKTUYECKHUE HABBIKU PabOTHI ¢ OCBOSHHBIM
MaTepuaaoM c(OPpMHPOBAHBI, BCE
IIPeyCMOTPEHHBIE POTPaMMON 00yUIeHUs
y4eOHbIe 3aJaHNs BBIITOJIHEHbI, TM00 HEKOTOPHIE U3
BBINIOJTHEHHBIX 3a/IlaHUI coepKar
HE3HAYUTEIbHBIC OIINOKU

Xopo1to - YpoBeHb BHIOJIHEHUS Pa0OTHI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX TPEOOBaHHIA,
TEOPETUIECKOE COJIepKaHNe Kypca OCBOCHO
YaCTUYHO, HO IPOOEIBI HE HOCAT CYIIECTBEHHOTO
XapakTepa, He0OXOIUMbIE IPAKTHYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTEpUAIOM B OCHOBHOM
c(OpMHPOBaHBI, HEKOTOPHIE BU/IBI 3aJaHUI
BBITOJIHEHBI C OIIMOKAMHU.

VY noenerBopuTtensHO - TeopeTnyeckoe
coJiep’kaHue Kypca OCBOCHO YaCTUYHO,
HE00XO0IMMBbIE MPAKTUYECKHE HaBbIKU PaOOTHI HE
chopMHUPOBaHBI, OOJIBIIUHCTBO MPEITYCMOTPEHHBIX
[porpamMMoil 3aJJaHuil He BBINOJIHEHO; PU
JIOTIOJTHUTEIPHON CaMOCTOSATENHHON padoTe Ha/L
MaTepHajoM Kypca BO3MOKHO MOBBIILIEHUE
KayecTBa BBIMIOJHEHUS YUEOHBIX 33 JaHUH.
HeynosnersopurensHo - TeopeTuueckoe
coJiep’KaHue Kypca He OCBOEHO, HEOOXOUMbIE
NPaKTUYEeCKHUE HaBBIKM pabOTHI HE CYOPMHUPOBAHBI,
MPeyCMOTPEHHBIE MPOTPAMMOU 3a1aHUS HE
BBITIOJTHEHBI

3amura TeMbl BKIIIOYAET
pelieHue 3aaa4 B
ayJIMTOPUH B TEUCHHE
OJHOU mapsl U MPOXOJIUT
I0CJIE U3yYEHUs
COOTBETCTBYIOLLETO
pasznena. bumeTsl coCcTosT
13 3a/1a4, MO3BOJIIOIINX
OLICHUTh
c(hOpMHUPOBAHHOCTD
komneTeHmii. Ha oTBeThI
oTrBoauTcs 1,5 gaca

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texymuii KOHTPOJIb

Pacuemno-zpagpuueckasn paboma Nel no meme " Imanonnan moodens e3aumooeiicmeus
OMKPbBIMbBIX CUCHIEM U OCHOBBL cemeil "

ITpoBectu oneHky TpedoBanuii Kk LAN opranuszaiuu, coriacHo TabIUIbI 3aJaHUH.
O1eHUTh KOJIMYECTBO Kabesi, PypHUTYPHI U CETEBOTO 000PYIOBAHUS, & TAKXKE MTPUOIU3UTEITHHYIO
[[EHYy MPOEKTa, yUeCTh HATMYKE CepBepa, MPUHTEPOB U T.1I. :

Cxema KommyTtatop B kaxnoi Tun IIponyckHas BHewHuii
BapHAHT . N
TOMelleHHs KOMHAaTe /B 00111eii cepBepHOH ceTH cnocooHocTh , M6/c BBO/JI
1. Puc.1 B Ka)KJIOH KOMHATE LAN | 100 WAN
2. Puc.2 B KQXXI0M KOMHATE LAN | 1000 OnTHka
3. Puc.3 B KQOKJOH KOMHATE LAN | 1000 Pannokanan
4 Puc.4 B KOKJIOW KOMHATE LAN | 1000 WAN
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5. Puc.5 B KQXXI0M KOMHATE LAN | 1000 OnTHka

6. Puc.1 B 001I1el cepBepHOM LAN |100 Pajmokanain

7. Puc.2 B 00IICH cepBepHOM LAN | 100 WAN

8. Puc.3 B 00IICH cepBepHOI LAN | 100 OnTHka

9. Puc.4 B 001I1el cepBepHOM LAN |100 Pajmokanain

10. Puc.5 B 00IICH cepBepHOM LAN | 1000 WAN

11. Puc.1 Wi-Fi | 100 Ornrtuka

12. Puc.2 Wi-Fi | 10 Paanokanan

13. Puc.3 Wi-Fi | 10 WAN

14. Puc.4 Wi-Fi | 100 Ornrtuka

15. Puc.5 Wi-Fi | 100 Paanokanain
] L em—

Npuemnas, cexperaps

Kaburer

Kabuner
Byxrantepus
Aen NPoexkTos

Mpuem noc:

Mposepxa npoexros | 16,45

:mzw:ﬂlu]uu]ula .z

Kabuner

Mopava 3ansoK

=
Gl

[

Komnblotephbii otaen | 18,97

=

Otpen komnnekTauun

=
s

‘Apxus

2850 ————=f ].;ma
L T =t

Bonaupes

Togrwos | flara

Pucynox 1
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NAAH C PACCTAHOBKOM MEBE/X

Macumad: 150

Caexemwas nepeaspolis wa csse
WS, W, T

by - sty s

Jewes 1K xc am 0990 53 vecmade poss

Koep o3 rommsi

Ty W pox [ Moanwes | Rata feesn opccs ae obbery [ Tiwcios
] L] ™ ] TAR | Servecect AR [EE) Sptncyacnus dgmbep 27 sereatuse W 2 n 0
= ; — Y 8 z Odeccs
- — o ¢ patcaswodess mdem
= o S|

Pucynok 4

260

L 1150 570, 1150
2385

7425

printer

o]

4195

2570

'775|_/

7100

Pucynox 5

Pacuemno-zpaghuueckan paboma Ne2 no meme "' [Ipoeoonsie npozpammusle u annapamusle
unmepgeiicot"’

Pa3pabotaTh cxeMy U aaropuT™M NOAKIIOUEHHS YCTPOMCTBA IO HHTEP(EHCY YKa3aHHOMY B 3aJaHUH,
CUMTATh YTO UcHONb3yeTcs Mukpomnpoueccop ATMEGA2560

BapuaHT | UnTtepdeiic YcrpoiicTBo BhiBOAa | UHTEpdeiic YcrpoiicTBO BBOAA
BbIBO/J1Aa BBOJAa
1. 12C LCD1602 Hud.Bx 3 KHOIIKH
2. SPI TFT skpan AHaJIOT BX 4 KHOTIKU
3. RS-232 KOMITBIOTEP 12C 64 Komnku , uepe3 MUKpOCXeMy
PCF
4. [TapasienbHbIid 8- cerm. Hud.Bx 3 KHONIKH
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UHIUKATOP
S. 12C LCD1602 AHajor Bx 4 KHOIIKH
6. SPI TFT skpan 12C 64 Korku , uepe3 MUKPOCXeMY
PCF
7. RS-232 KOMIIBIOTEP Hud.Bx 3 KHOIIKH
8. IMapannensHbIit 8- cerm. Amnajor Bx 4 KHOIIKH
WHIUKATOP
9. 12C LCD1602 12C 64 Korku , uepe3 MUKPOCXeMY
PCF
10. SPI TFT skpan [ud.Bx 3 KHOTIKH
11. RS-232 KOMIIBIOTEP AHaJor BXx 4 KHOIIKH
12. [TapannenbHblii 8- cerm. 12C 64 Komnkwu , yepe3 MUKpOCXeMy
WHJIUKATOP PCF
13. 12C LCD1602 ud.Bx 3 KHOIIKH
14, SPI TFT skpan AHajor BX 4 KHOIIKH
15. RS-232 KOMITBIOTEP 12C 64 Komku , uepe3 MHUKpOCXeMy
PCF
Pacuemno-zpagpuueckan paboma Ne3 no meme Becnpoeoonsie npozpammusie u annapammuvie
unmepdgeiicol
Pa3paborarh cxeMy U alrOpUT™M OECIPOBOJHOTO YCTPONUCTBA Mepe/Iavu JaHHBIX COTJIACHO TAOHIIbI
BapuaHT | Murepdeiic Ycrpoiicteo nanubiX | MuTepdeiic 3anpoc | Ilopr | IIpuemMHoe ycTpPOHCTBO
1. Wi-Fi DTH-11 http 80 IK
2. Wi-Fi DTH-22 Maqtt 1051 | MQTT cepsep
3. Wi-Fi TEPMOMETP http 80 K
4. Wi-Fi ornronapa Maqtt 1051 | MQTT cepsep
5. GSM-monyns | DTH-11 http 80 K
6. GSM-monyns | DTH-22 Mqtt 1051 | MQTT cepsep
7. GSM-monyiib | TEpMOMETP http 80 K
8. GSM-monyis | onTomapa Mqtt 1051 | MQTT cepsep
9. GSM-monyns | DTH-22 http 80 MK
10. GSM-monyns | DTH-11 Mqtt 1051 | MQTT cepsep
11. GSM-Monynb | TepMOMETp http 80 K
12. GSM-monayas | Jlatunk CO Maqtt 1051 | MQTT cepgep
13. Wi-Fi DTH-22 Mqtt 1051 | MQTT cepsep
14. Wi-Fi TEPMOMET] http 80 IK
15. Wi-Fi orromnapa Mqtt 1051 | MQTT cepsep

Pacuemno-zpagpuueckan paboma Ned no meme "Ilpoexmuposanue u omnadxa cucmem ¢
HPOBOOHBIMU UNU OecnPO6OOHbBIMU UHmMepdelicamu'

Pazpaborares Web unTepdeiic ynpasieHust mpruOOpOM COACPIKAIIUM HIEMEHTHI UHIUKAIUU
U YIIpaBJIeHUs cOTaacHO Tabmuiel Bee annmapatHble HHAUKATOPHI TyOIMpYIOTCS Ha CTpaHMIIE BCe
3JIEMEHTHI BBOJA JyOJIMPYIOTCS Ha CTPAHHUIIE.

BapuaHT | UnTepdeiic | YcrpoiicTBO BbIBOAA | YCTPOICTBO BBO/A Mopt | IP

1. Wi-Fi LCD1602 (12C) DHKoJep, 3 KHOIIKH 80 DuKCUpOBaHbIN
2. LAN LED-5 m Knomnkwu 3 mt 1256 | DHCP

3. LAN LCD1602 (12C) DHKoJep, 3 KHOIIKH 80 DuxcupoBaHbli
4 Wi-Fi LED-5 mr Knomnkwu 3 mr 1256 | DHCP
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5 Wi-Fi TFT(12C) DHKOAEpP, 3 KHOIKH 80 DuKkcHpOBaHbIi
6. LAN LCD1602 (12C) Marpuunas kinaBuatypa 4x4 | 1256 | DHCP
7. LAN LCD1602 (12C) DHKOEP, 3 KHOIKH 80 DHCP
8 Wi-Fi LED-5 wr Knonku 3 mr 1256 | ®ukcupoBaHbIi
9. Wi-Fi LCD1602 (12C) DHKoJIep, 3 KHOIIKH 80 D®uKCcUpOBaHbIN
10. Wi-Fi LED-5 mt Knormku 3 mt 1256 | DHCP
11. LAN LCD1602 (12C) DHKoJIep, 3 KHOIKH 152 | ®ukcupoBaHbIi
12. LAN LED-5 mt Knomnkwu 3 mT 1256 | DHCP
13. Wi-Fi TFT(12C) DHKoJIep, 3 KHOIIKH 80 D®uKCUpOBaHbIN
14, LAN LCD1602 (12C) Marpuunas kinaBuatypa 4x4 | 1256 | DHCP
15. LAN LCD1602 (12C) PE3UCTOP 80 DHCP

Tunoeoe 3a0anue 0131 KoHmpoabHoU padomut Nel no meme: " ItanoHHas MOJIENb
B3aUMOJICUCTBHS OTKPBITBIX CUCTEM U OCHOBBI ceTei"”

1. Yem otiuuaetcs IP u MAC anpec?

2. OnummTe MOpsIOK HACTPOWKHU CETEBOTO ajanTtepa npu 3aaanun IP axpeca B pydHOM pexume.

3. Kak nonkiounts ceTeBoil nuck noj JIunykc?

Tunoeoe 3a0anue 013 KonmpoavHout padomot Ne2 no meme: " IpoBoaHbIe POTpaMMHEIEC U
anmapartHsie HHTepdeico"

1. [Tpunnun ¢popmupoBanus muHel SPI. Onuimre TpUHIMIT JSHCTBHS 1 OCHOBHBIE METOIBI
BKJTFOUCHHUSL.

2. Hanmmre mporpammy (B o6os10uke Arduino IDE), kotopast 03BOJISIET MOAKIIOYNTH AUCTUICH
LCD1602 mo mune 12C.

Tunoeoe 3a0anue 0131 KORmMpPOaLHOU padomvl Ne3 no meme: "' becipoBOHBIE IPOTPAMMHEIE U
anmapaTtHbie HHTepdeiico"”

1. OnummTe MPUHIKT JSUCTBUS U HacTpoiiku cetn Wi-Fi.

2. Hanmmure nporpammy st noakodeHus Wi-Fi monysist (B o6osouke Arduino IDE),
OTBEYAIOIIYIO Ha 3ampoc OT Web cepBepa BKIFOUYCHHEM HITH OTKIIFOUYCHHEM CBETOAMO/A.

Tunoeoe 3a0anue 013 KonmpoavHoit padomot Ne4 no meme: " IIpoekTupoBaHue U OTIAIKA
CHCTEM C MIPOBOJHBIMH WJIM OECIIPOBOIHBIMU HHTEpdericamu’”

1. OnuIMTe MPUHITAI TOCTPOEHKT Web cepBepa Ha armapaTHoi miaTgpome.

2. Hanmmure nporpammy (B o6os10uke Arduino IDE) muist peanusarmun yepe3 LAN moyns web-
cepBepa. Ha koHTpoJutepe ATMega2560.

7.3.2 IIpomexyTouHas aTTeCTalus

Bonpocul k ougppepenyuanvnomy 3auemy (6 cemecmp ounoii gpopmut odyuenus, 7 cemecmp
3a04unou gropmul 0Oyuenusn)

1. Onpenenenne noustus "Uurepuer Bemeir" ITK-3.
2. OcHoBHbIe o0nacTu npuMeHeHus "ViuTepueTa Bemeit". I1K-3.
3. Hcropus nosinenus u passutus "Marepaera Bemeii". ITK-3.
4. OcHoBHble (hakTOpHI, MOBIUSBINNE HA pa3BuTHe "MHTepHEeTa Bemeit". TIK-3.
5. KoneuHsle ycTpoiicTBa 1 UX poJib B apxuTektype "Nureprera Bemeit". T1K-3.
6. KoHeuHble ycTpolicTBa U MX poiib B apxutektype "MHTepHeTa Bemeit". IK-3.
7. TlpumMepsl U OCHOBHBIE 00JIACTH IPUMEHEHHsSI JATYMKOB M aKTyaTOPOB. I1K-3.
8. Croco0bl MOAKITIOYEHHS JaTYMKOB M aKTYaTOPOB K MUKPOKOHTPOJLIEPAM. IK-3.
9. Pa3HuIIa MEXKIy MHKPOIIPOLIECCOPAMH, MUKPOKOHTpOJUIepamMu U MukpokoMnbsiotepamu. | TTK-3.
10. Onucanue mukponpoueccopoB AT328, ATMega2560,ESP32, STM32. IK-3.
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11. Onmcanne MUKpOKOMITEIOTEpOB Raspberry Pi. I1K-3.

12. TIporokossl IPv4 u IPv6. IK-3.

13. Ilpuiuinel HOAKIIYESHUS YCTPOHMCTB B CETh U CIIOCOOBI Iepeaadn HHPOPMAaIIHH. I1K-3.

14. CeteBble TOMOJIOTUH, IPUMEHIEMbIC ISl MTOJKJIFOYCHHS] KOHSUHBIX YCTPOICTB B CETh. I1K-3.

15. becnposoansie cetr Wi-Fi. ITK-3.

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

17. Texnonorus LoRa One u ee 0coOEHHOCTH. IK-3.

18. Texuonorus Bluetooth u ee 0cobeHHOCTH. I1K-3.

19. Texnonorus Bluetooth Low Energy u ee ocobenHocTu IK-3.

20. Texuomorusi LPWAN u ee 0COGEHHOCTH. IK-3.

21. Unrepodeiic RS-232 npuHiunsl paboThl, CXEMbI BKIFOUEHHUS, OrPaHUYCHHUS T1K-3.
WCIIOJIb30BaHMSI.

22. Nnrepoeiic IEEE-1284 npuHuunbl paboThl, CXEMBI BKJIIOYECHHUS, OTPAHUICHUS TIK-3.
UCIIOJIb30BaHUSL.

23. Nnrepdeiic USB npuHImnbl paboThl, CXeMBI BKIKOYEHHs, Orpannyenus ucnonbsosanus. | [1K-3.

24. Unrepdeiic 12C npunimnbl paboThl, CXEMBI BKIIOUEHNs, OrpaHnyeHus ucnonbsosanus. | [TK-3.

25. UaTepdetic SPI mpuHIMIEI pabOTHI, CXEeMBI BKIIOUCHHS, OTPAaHUICHHUS UCIIOIB30BaHHS I1K-3.

26. OcoOeHHOCTH MPOrpaMMUPOBaHUs Web-cepBepa Ha MUKPOKOHTpOJUIEpe 0O0IIHe TIK-3.
AJITOPUTMBI

27. OcoOeHHOCTH MPOTpaMMHUPOBaHUS Web-KIIHeHTa Ha MUKPOKOHTpOIIIepe o0Ire TIK-3.
ITOPUTMBI

28. OcoOeHHOCTH MPOrpaMMHUPOBaHUS Web-cepBepa Ha MUKPOKOHTPOJUIEPE Iepeiada TIK-3.
JAHHBIX Ha CepBEp M MapCHHT.

29. Oco0eHHOCTH MPOTPaMMHUPOBAHUS CETEBOTO YCTPOICTBa Ha MUKPOKOHTPOJLUIEPE TIK-3.
nepegaya gaHHeix Ha cepsep MQTT.

30. OcobOeHHOCTH MPOrpaMMHUPOBaHUs Web-KIMeHTa Ha MUKPOKOHTPOJIEPE T1K-3.
aBToMaTHyeckoe nosrydenue IP agpeca

31. Wurenpdeiic USB. Ilpuniun aefictBus. CxeMmbl BKIIOUSHHS. DlleMeHTHas Oasa. ITK-3.

32. Unrepdeiic PCI, PCl-express. [Ipuanun neiictBusi. CxeMbl BKIIOYESHHUS. DIeMEHTHAs TIK-3.
Oasza.

33. Unrepdeiic SATA, IDE. [Ipunnun aefictBus. CxeMbl BKIIOUSHH. DiIeMeHTHas 0asa. ITK-3.

34. Unrephec CAN (ModBAS). Ipunnun neiictBusi. CxeMbl BKIIIOYCHHUS. DIIeMEHTHAsI TIK-3.

Oasa.




