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I. HEJIA 11 3AJAYU JNCIUIIJIMHBI (MO AYJIA)

Heun: chopmupoBath y 00yyalomUXCsl KOMIUIEKC TEOPETUYECKUX 3HAHUIA U IPAKTUYECKUX
HaBBIKOB B 00JIACTH Pa3paOdOTKH JIEKTPOHHBIX YCTPOMCTB Ha 0a3e MUKPOKOHTPOJUIEPHBIX ILIAT U
IIPOrpaMMHBIX CPEICTB JJIs pelleHus 3a1a4 B cepe «VHTepHeTa Bemen».

3axaun:

— Jlate mpencraBieHre 00 OCHOBHBIX TeXHOJOTusAX «VHTepHeTa Bemei» U pernaeMbix
3a7aya;

— W3yunTh NpuHIMIBI TPOEKTUPOBAHUS, IIPOrPAMMUPOBAHUS U Pa3pabOTKH IEKTPOHHBIX
YCTPOICTB Ha OCHOBE MMKPOKOHTPOJUIEPHBIX ILIAT;

— C(l)OpMI/IPOBaTL HaBBIKW TIPOI'PaAaMMHOTI'0 YIIPABJICHUA JICKTPOHHBIMU yCTpOﬁCTBaMH,
BBIIIOJJTHEHHBIMUW Ha OCHOBE€ MUKPOKOHTPOJUICPHBIX I1J1aT,

— IMo3HaKOMMTBCS CO BCTPaMBAEMbIMU ONEPALMOHHBIMU CHCTEMaMU;

— OcBouUTh MPOBOAHBIE U OECIPOBOAHBIE MPOTOKOJIB OOMeHa MH(pOPMAIUEl MEeXIy
YCTPOKMCTBaMU;

— WM3y4ynTh MeTO/IBI arperalyy U 00OpadOTKHU JJTaHHBIX OT YCTPOMCTB.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucnuiuimHa (Moaynb) «TeXHONIOrMM MHTEPAaKTHBHBIX Meaua (MHTepHET
Beleil)» OTHOCUTCS K 4acTH, (POPMHUPYEMO YIaCTHUKAMU 00pa30BaTeIbHBIX OTHOIIEHHH «Bok
1. IucuuninHbl (MOLYJIN)».

HucumnmHa npefHa3sHavYeHa Ui 3aKpervieHrs 3HaHUW U yMeHul B cdepe « MHTepHeTa
Bellel» M OTpabOOTKM MPAKTUUYECKUX HABBHIKOB B 00OJAaCTH pa3pabdOTKU ammapaTHOTO U
MPOrPaMMHOTO 0OECTICUSHU S [IIsI MUK POKOHTPOJUIEPHBIX TJIaT U CETEBOTO B3aMMOJICHCTBUS MEXIY
YCTPONCTBaMHU.

2.2. 1 u3y4eHus1 JaHHOW Y4eOHOU TUCIUIUIMHBI (MOIYJIs1) HEOOXOAMMBI 3HAHWS, YMEHUSI
Y HaBbIKU, (pOpMUpYeMbIe MTPEIIIeCTBYIOIUMU AUCIUTUTMHAMMU:

— OCHOBBI IPOrpaMMUPOBaHUS;

— Nndopmatuka;

— IIporpammupoBanue;

— OrnepallMOHHbIE CUCTEMBI.

2.3. IlepedeHp mocienyoMUX y4eOHbIX AUCHUIUINH, 11 KOTOPBIX HEOOXOAMMBI 3HAHU S,
YMEHHUSI U HaBBIKH, (pOpMUpYEMbIe JaHHOW Y4eOHOW AMCIUTLTIHOW:

— BrinonHeHye 1 3ammra BHITYCKHON KBATM(HKAIMOHHOR paboThI.

ITII. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHbBI

[Tpoiiecc ocBOeHUsT TUCHUIUIMHBI HApaBJieH Ha ()OPMUPOBAHKE KOMIETEHIIUN (3IEMEHTOB
cnenyromux komnereHun) B coorsercteur ¢ PI'OC BO u OIl BO no naHHoMy HarpaplieHUIO
IOJrOTOBKU:

Ilepeyens MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUsI 10 JUCIUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMU J0CTHKEHUSI KOMITeTeHIIUT



Komnerenmust

Nuaukaropsbl
KOMIIETEeHI[HH

PesyabTarhl 00y4eHust

IK-1

Cnoco6HOCTh pa3padaThiBaTh IPOrPAMMHBIE KOMITOHEHTHI
BeO, MyJIbTUME/INA, MOOMJIbHBIX IPHJIOKEHHUI U CEPBUCOB,
MH(POPMAIIMOHHBIX CUCTEM LM(POBOro AU3aiiHa,
KOMIIBIOTEPHOTO MCKYCCTBA; IPOBOAUTD IMPOBEPKY U OTIAIKY
HPOrpaMMHOIO Koza

[1K-2

CrocoOHOCTh BHEIPATD, aAaNTHPOBATh U UCIIOIb30BaTh
NPUKJIaJHOE TIPOrpaMMHOE oOecriedeHre HeoOXOIUMOoe st
pa3paboOTKN BeO-CEPBUCOB, POEKTOB B 00JIACTH
KOMITBIOTEPHOT'O JM3aiiHa U rpauKu, BU3yaTbHbIX
KOMMYHMKAIIUI, pean3alui BeO, MOOUIBHBIX U
MYJITUMEIMA TIPUIOKESHUI

I1K-4

CriocoOHOCTh TPOEKTUPOBATH MH(POPMAITIOHHBIX CUCTEMBI
KOMITBIOTEPHOTO M3aiiHa U rpavKy, BU3YaTbHbIX
KOMMYHUKAIUA, BeO, MOOWIBHBIX U MYJIbTUMEANA
MIPUJIOKEHUI

[TK-5

CriocoOGHOCTB TPOBOAUTH HAYYHO-HUCCIIEI0BATEIbCKHE U
OITBITHO-KOHCTPYKTOPCKHE PaOOTHI MO pa3padboTke
MH(OPMALIMOHHBIX CUCTEM M UX MTPOrPAMMHBIX
KOMIIOHEHTOB B 00JIaCTH KOMITIBIOTEPHOT'O L[I/I3aI./JIHa u
rpauKy, BU3yaJTbHbIX KOMMYHHUKALMI, peaii3alu BeO,
MOOUJIbHBIX U MYJITUMEANA TPUIIOKEHHUI

IV. COAEP?KAHME U CTPYKTYPA JTUCHUIT/IMHbBI

TpynoeMKOCTh JUCLIMIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHull, 216 yacos, B ToM uucie 16
YacoOB HA KOHTPOJIb.

W3 HuX peanuzyercs ¢ UCHOIb30BAHMEM EKTPOHHOTO OOYYeHH s M AUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TeXHOJIOrui 104 yaca KOHTaKTHOU PabOThl M 96 4acOB CaMOCTOSITENILHON pabOTHI.

dopma MpoMeKyTOYHOM aTTeCTaIMK: 3a4YeT, 3aUeT C OIIEHKOM.

4.1 Conep:xanne JUCHHUILINHBI, CTPYKTYPHPOBaHHOE IO T€MaM, ¢ yKa3aHueM BHI0B

yueonbix 3anaTuii 1 CPC, oTBejeHHOr0 Ha HUX KOJUYECTBA aKaJeMUY€eCKHX YacoB




Buspl yueGHO#M pabOThI, BKIIIOYAsI

CaMOCTOATENIbHYIO pa0OTy OOyyaloIMxcs 1 dopmbl
TPYIOEMKOCTb TeKyILEro
(B Hacax) KOHTPOJISI
KoHrakTHast padoTa mpernogaBaresis ycre-
o ¢ 00yYaroIIUMUCS g BacMOCTH;
i Paznen 3 CeMu- % dopma
JVCHUILTAHb/ TEMBI § HapcKHe 5| mpome-
Jlekuuu (13 (TIpaKT- E KyTO1HOU
HHX nueckue) | Koncyib- E arrec-
9NIEKTPOHHbIE | 3aHATHSA (U3 Talyu g Talyn
4acel) HUX g (o
9JIEKTPOHHbIE & | cemecrpam)
YJackHl)
Hnmepnem seweii u 18 (18) 36 (36) 0 46
MUKPOKOHMPONNEPbL
1 | ba3oBble MPUHIIMUIIHL, 5 122 0(0) 0 0
CTaHJAPTHI U
apXUTEKTypa
2 | Hampamnenue 5 (2Q2) 0(0) 0 0
MPAKTHYECKOTO
npuMeHeHus VarepHera
Belen
3 | O0mme cBegeHud o 5 1202 2(2) 0 0
MUKPOKOHTPOJIIEpax
4 | 3HaKOMCTBO C 5 (44) 12 (12) 0 46
matpopmont Arduino
5 | Cpena pa3paboTku u 5 |44 10 (10) 0 0
SI3BIK
MPOrpaMMUPOBAHUS
MUKPOKOHTPOJIJIEPOB
Arduino
6 | LludpoBble KOHTAKTHI 5 122) 909 0 0
BBOJIa-BBIBOJIA, IMUPOTHO-
VMITYJILCHAS] MOTYJISALIUS
7 | CeHCOpBI M aKTyaTOPbI 51222 333) 0
Hroro 3a 5 cemectp 18 (18) 36 (36) 0 46 | 3au (8)
Bcmpauseaemvie onepayuonnvie |6 (6) 12(12) 0 12
cucmemul
8 | ApxurekTypa 6 (20 0(0) 0 0
BCTpariBaeMbIX
OTePAIMOHHBIX CHCTEM




9 | OnepaumonHas cucrema |6 |2 (2) 2(2) 0 6
Mbed: npumenenue u
apXUTEKTypa
10 | MukpokoHTpouIep 6 [2(2) 10 (10) 0 6
STM32 u Mbed OS
Humepnem seweit 10 (10) 22(22) 0 38
11 | ITpoTokobl, ceTeBbie 6 (202 2(2) 0 6
MOJIEJY, KJIaccuuKanus
ceTen
12 | [IpoBoaHbIe ceTn 6 (202 4 (4) 0
13 | BecripoBoaHbIe U 2(2) 8 (8) 0
CEHCOPHBIE CeTU
14 | IIpencraBienue qaHHbix |6 |2 (2) 4 (4) 0 8
Y TIPOTOKOJIBI TIepeiauu
JAHHBIX
15 | OGnauHble TEXHOIOTUN 6 (212 4 (4) 8
Hroro 3a 6 cemecTp 16 (16) 34 (34) 0 50| 3a0 (8)
Hroro yacos 34 (34) 70 (70) 0 96
4.2 Tl.ian BHeayINTOPHOI CAMOCTOSATEJIHLHOH Pad0ThI 00yJAIOIHXCSI MO
JMCIUILIHHE
CamocrosTenbHast paboTa 00yJaloIMXCs
3ar-
patel VY4ebHo-
Bpe- METOIU-
Ce- MeHH Ore- YecKoe
© HasBanue Cpoxu | , wac. HOYHO obecre-
MeECT . BBITTON | (U3
pasziena, TeMbl | Byji caMOCTOSITEIbHON padOThI € Cpea- | YeHue caMo-
p ) HEXC1 - creo CTOS-
HeHA | Tpu- TEJIBHOM
MeHe
padoThI
HUEM
H10T)
5 3HAKOMCTBO C st OBAANEHNS SHAHMAMH: WTCHUC | D 46 II3 bki.forlabs.r
ratopMont yueGnoit Jurteparyp Henenu | (46) u
Arduino J1s1 3aKpenJieHus u

CHCTeMaTH3anuU 3HaHUIl: padoTta ¢

KOHCITEKTOM JIEKITUI

s popmMupoBaHNUsL yMEHHUI:

peueHue 3agaq




6 OnepanuyoHHas
cructeMa Mbed:
MpUMeHeHNe 1

apXUTEKTypa

JJ1st oBJIaJIeHNsI 3HAHUSIMH: YTeHUE
y4eGHOM JITepaTyphl

st 3akpenyienus u
cHCTeMaTH3alMK 3HAHMI: padoTa ¢
KOHCIIEKTOM JICKLIUH

st popMupoBaHus yMeHHUIA:
pelieHue 3a1a4

2
Heaenu

6 (6)

I3

bki.forlabs.r
u

6 MuKpoKOHTpoOIIIE
p STM32 n Mbed
OS

151 oBJIa/IeHUSI 3HAHUSIMH: YTEHHE
y4eGHOM JIUTepaTyphl

st 3akpenyieHus u
CHCTeMATH3aUU 3HAHUI: padoTta ¢
KOHCIIEKTOM JICKIIUH

st popMupoBaHUs yMeEHHUIA:
pelneHue 3aa4

2
Heaenu

6 (6)

I3

bki.forlabs.r
u

6 ITpotokorsl,
ceTeBbIE MOJEH,
Kyaccuukanms
ceTeit

J1s1 oBJIaleHUs 3HAHUSMH: YTeHHe
y4eOHOM JIUTepaTyphl, YTCHHE
JOIOJIHUTEIBHOH JIUTEPATy Pbl

Jluist 3aKpenieHust u
cHcTeMaTH3aly 3HaHuIii: padoTa ¢
KOHCIIEKTOM JIEKLIUIA

2
Henenm

6 (6)

I3

bki.forlabs.r
u

6 [TpoBonHbIE ceTn

s oBJajeHus 3HAHUSIMU: YTEHHE
y4eOHOM JIUTepaTyphl

s 3akpenyienus u
CHCTeMAaTH3aIuU 3HaHUIl: padoTta ¢
KOHCITEKTOM JIEKITUI

151 popMupoOBaHNs yMEHHUI:
pelieHue 3a1a4

2
Heaenm

8 (8)

I3

bki.forlabs.r
u

6 becnipoBogHbIe 1
CEHCOpHbIE CETH

Jst oBaieHUsI 3SHAHHSIMH: UTCHUE
y4eOHOM JIUTepaTyphl

151 3aKpenJieHus u
CHCTeMaTH3anuy 3HaHUIl: padoTta ¢
KOHCITEKTOM JIEKIUI

15 popMupoBaHusI yMeHHUI:
peleHne 3a1a4

2
HeJeJn

8 (8)

I3

bki.forlabs.r
u

6 [Ipencrasnenuve
JAHHBIX U
MIPOTOKOJIBI
nepeaayn JaHHbBIX

st oBJIaJieHUus 3SHAHUSIMU: YTeHUE
y4eOHOI TUTepaTyphl

{151 3aKpenJieHus U
CHCTeMaTH3aluy 3HAHUIl: padoTta ¢
KOHCITEKTOM JIEKIIUI

st popmMupoBaHusi yMeHHUI:
peleHue 3a1a4

2
HeAeu

8 (8)

I3

bki.forlabs.r
u

6 O0sayHble
TEXHOJIOTUU

151 oBJIaieHUSI 3SHAHUSIMH: YTCHHE
y4eOHOI JIMTepaTyphl

Jluist 3aKpenieHust u
cHCTeMaTH3aluy 3HaHMIL: padoTa ¢
KOHCIIEKTOM JIEKLIAIA

st popMupoBaHust yMeHHUI:
pelueHue 3a1a4

2
HEJe/H

8 (8)

I3

bki.forlabs.r
u

Oo6mas Tpy10eMKOCTh CaMOCTOSITeILHONH PadoTHI MO

qUcHHIIMHE (Jac)

96




N3 HuX 00 beM caMOCTOSATEJIbHOI Pad0ThI ¢ HCMOJb30BaHHEM | 96
3JIEKTPOHHOI0 00yUYeHHUsI H TUCTAHIMOHHbBIX

oOpa3oBaTeJbHBIX TEXHOJIOTHI1 (4ac)

BrogkeT BpeMeHN caMoCTOsITeJIbLHOH PadoThl, 96

NMpeaycCMOTPEHHBIH Y4eOHbIM IIAHOM JIJIsI TaHHOM

JUCIHUILINHGI (Yac)

4.3 Copep:xanue yaeOHOro MaTepHaJa

TpynoemkocTb
JUCLIUILIMHEI (3.€.)

6

HanmeHnoBaH1e OCHOBHBIX
pa3zaesnoB (MoayJien)

NutepHeT Beleit 1 MUKPOKOHTPOJLIEPHI
BcerpanBaemsble ornepanyioHHbIe CUCTEMBI
WNutepuer Bewet

®opMBbI TEKYLLETO
KOHTPOJISA

Tecr, MpoeKT, MpakKTUYECKOoe 3a1aHue

dopma poMeKyTOUHOM
arTecTalyu

3aueT, 3a4YeT C OLIEHKOU

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKUX 3aHATHII M JJa00PaTOPHBIX PadoT

Ne paznena u TpynoemMkocCTb,
HanmenoBanue

Ne TEMBbI yac. (u3 HuUX | OueHounsle | Popmupyembie
CEMHUHAPOB, MPAKTUYECKUX

T1/T1 | AVCITUTLTHBI 3JIEKTPOHHBIE cpencTaa KOMTIETEHITUN

1 JIJAOOPaTOpHBIX padboT
(MomyJst) 4achbl)

1 3 [MpakTryeckas padora 1 2(2) Tecr, I1K-4, TIK-5,
(Paz6op mpoekTa) [Tpoekt [1K-2

2 |4 [pakTiueckas padora 2 12 (12) I3 [IK-2, ITK-4
(ITonknoueHue
koHTposiepa no UART)

3 |5 KackagupoBanus 10 (10) II3 I1K-2
CKBa)XHOCTh CUTHaJIA 909 Iz [IK-5, TIK-4

5 [IpakTrueckas padora 4 3(3) I3 [1K-2, [IK-4
(YnpaBnenue
OCBEIIIEHUEM )

6 |9 [MpakTuyeckas padbota 6 2(2) I3 IK-2

10 [MpakTuyeckas padora 7 10 (10) I3 IIK-2, TIK-1,

(Taitmepsr) [1K-4

8 |11 [pakTrueckast padora 8 2(2) I3 [IK-1, ITK-4
(mogkoueHue
MUKPOKOHTPOJLIEPA K CETU
Nurepuer)

9 |12 [MpakTuyeckas padora 9 4(4) I3 [IK-2, TIK-5
(Pazpaborka
HIMPOKOBEIATEIbHOTO
UART)




Ne paznena u TpyroeMKoCTb,
HaumenoBanue

Ne TEMBI yac. (u3 HuX | OueHounsle | Popmupyembie
CEMHUHAPOB, NMPAKTUYECKUX

/11 | AVMCUMIUIAHBI 3JIEKTPOHHBIE cpeacTaa KOMIIETEHLIUU

1 JIJaOOPaTOpHBIX paboT
(MomyJis) Yachl)

10 |13 [MpakTryeckas padora 10 | 8 (8) I3 IIK-1, TIK-2,
(ynpasnenue o WiFi) [K-4

11 |14 ITpakTrueckas padora 11 |4 (4) I3 IIK-2, IIK-1
(Peanu3zanust mpoTokosa
A36yku Mop3e)

12 |15 [TpakTrueckas padora 12 |4 (4) I3 IK-2, IIK-1,
(openHab) I1K-4

4.3.2. [lepeuennb TeM (BONIPOCOB), BLIHOCHMbIX HA CAMOCTOSITEJbHOE U3yYeHHE

CaMOCTOATEJIbLHOI paﬁoTbI CTYA€HTOB

Ne Tema 3amaHue Popmupyemas UK

n/n KOMITIETeHLIU A

1 | 3HakomcTBO ¢ TUIaTpopmMon Muranue cBeToaroaoM (TpH IIK-1 IK-1
Arduino BApUAHTA)

2 | Cpena pa3pabOTKH U SI3bIK .Marpuunas kjaBuatypa [IK-1, [IK-4 ITK-1
[IPOrpaMMHUPOBAHUS [1K-4
MUKPOKOHTpOJIepoB Arduino

3 | Hudpossie KoHTakTH BBOAa- | LIIupoTHO-UMMIy/IbCcHAs T1IK-2, TIK-1, I1K-2
BBIBOJIA, IIMPOTHO- MOZYJIALMA I1K-5 I1K-1
HAMITYJIbCHAS MOLYJIALMA [1K-5

4 | CeHCOpPBI M aKTyaTOPbl IMonxmounTh CBETOOUOIA I1K-2, TIK-1 [1K-2

TaKTOBYIO KHOIIKM K ILIATE U ITK-1
00ecreunTs MUraHue

CBETOAMOJOB COITIACHO

33JJAHHOMY YCJIOBUIO.

5 | OneparmoHHas cucrema Hamucars knace gig I1K-2, TIK-5 [1IK-2
Mbed: npumenenue u MPeIJIOKEHHOTO CEHCopa U [K-5
apXUTEKTypa cootBercTBytonye Unit TecTsl.

6 | Mukpokontpomnep STM32 u | Ilepeonpenenenue MeTonoB [1K-2, T1K-5, [K-2
Mbed OS [1IK-4 [1K-5

[1K-4

7 | [Ipotokorbl, ceTeBble Mozieny, | Pabota Haj mpakTHYECKUM I1IK-2, TIK-4, [IK-2

KyaccuduKanus cereu 3aJaHuEM T1K-5 I1K-4
I1K-5

8 | IIpoBoaHbIE ceTH Pa3paboTka JoKaIbHON YaT [IK-2, I1K-4, [1K-2
CUCTEMBI IIK-5 [1K-4

ITK-5

9 | bectipoBognbie u ceHcopHble | HaBurauumsa BHyTpu nomemenus | IK-1, ITK-5, I1K-1
ceTu (BLE) [K-4 [1K-5

[1K-4




Ne Tema 3aganue Popmupyemas K
n/m KOMITETEHIIU S

10 | [IpeacraBneHue qaHHBIX U Cob6parb mesh-cetb Ha ocHoBe | [1K-2, TTK-4, [1K-2

IIPOTOKOJIbI IEPEAAYX AAHHBIX | KOHTposuiepoB ESP IIK-5 I1K-4

[1K-5

11 | OGsnayHBE TEXHOIOTUA IMonxmounThb I1K-2, IIK-1, [1IK-2

MUKpOKOHTposuiepHyto mary u | I1IK-5, IIK-4 ITK-1

HaOOp CEHCOPOB K 0OJTAYHOMY [1K-5

CEPBHUCY. I1K-4

4.4. MeToanuecKue yKa3aHusi 0 OPraHu3anuy CaMOCTOSATEIbLHOH PadoThI
CTYJ€HTOB

CamocrosiTenbHasi paboTa CTyAeHTOB BceX (popM U BUJIOB OOyUYEHUs SIBJISIETCS OIHUM U3
00s13aTeNIbHBIX BUJIOB 00Pa30BaTeIbHON JESITEIbHOCTH, 00eCIIeYHBAIOIIEH pean3alnio TpeOOBaHMI
denepasbHBIX TOCYIAPCTBEHHBIX CTAHAAPTOB BBICIIErO MPO(ECCHOHATBHOTO 00pa30BaHUs.
CornacHo TpeOOBaHMSAM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITENIbHASL Pa00OTa CTY/IEHTOB SIBJISIETCSI
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeNbHOrO TMpollecca, TaK Kak oHa oOecrevyuBaer
3aKperuieHUe TOoTyYaeMbIX Ha JIEKIIMOHHBIX 3aHATUAX 3HAHUW MyTeM MPHOOpPETEHHS HABBIKOB
OCMBICJICHUSI M PACIIUPEHHS UX CONCPKaHMsI, HABBIKOB PELICHHUsI aKTyaJ bHBIX MPpoOieM (hopMup-
OBaHMS OOIIEKYIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETEHIIMIA, Hay4HO-MCCIIe0BATEIbCKON
JeSITeIbHOCTH, MOJATOTOBKYM K CEMUHapaMm, JJabOpaTOpHBIM padoTaMm, caue 3a4eTOB M 9K3aMEHOB.
CamocrosiTenpHasi paboTa CTyIEHTOB IPeACTaBIIsieT COOON COBOKYITHOCTh ayAMTOPHBIX M BHEay-
JAWTOPHBIX 3aHATUN U padoT. CaMocTosTeIbHAasE padoTa B paMKax 0O0pa30oBaTe/IbHOTO Iporiecca B
By3€ pelliaeT CJeAyoIre 3a/1auu:

— 3aKpelvieHWe U pacliupeHue 3HaHWM, YMEHUH, MOJyYeHHBbIX CTyJeHTaMu BO BpeMs
ayIUTOPHBIX M BHEAyAUTOPHBIX 3aHATHMH, NMpeBpallleHWe WX B CTEPEOTUIB YMCTBEHHOU W
(puznyeckon AesTeIbHOCTH;

— HpI/IO6peTeHI/Ie JOITOJTHUTEIBHBIX 3HAHUW ¥ HABBIKOB 10 JUCHUIIIIMHaM yqe6H0ro I1aHa,;

— q)OpMI/IPOBaHI/Ie U pa3BUTHUC 3HAaHUN " HAaBBIKOB, CBA3aHHBIX C HAY4YHO-
HCCHCHOB&TGHBCKOﬁ A€ATCIbHOCTDBIO;

— pa3BUTHE OPUEHTALIMM M YCTAHOBKM HAa KaYeCTBEHHOE OCBOCHHME 00pa30BaTEIbHOM
MPOrpPaMMBbl;
— pa3BUTHE HABBIKOB CAMOOPraHU3alNH;

— (bOpMI/IPOBaHI/IC CaMOCTOATCJIBbHOCTU MBbIIIJICHUA, CITOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHUIO U CaAMOPCAIN3allUM;

— BHIpa0OTKa HaBBIKOB 3(P(PEeKTUBHOU CaMOCTOSITENbHON MpodecCHoHAIbHON
TEOPETHUYECKOM, TPAKTUYECKOW U Y4eOHO-MCCIIeOBATENBCKON e TeTbHOCTH.

IToaroroBka Kk Jekinuu. KauyecTBO OCBOeHHUS cofiepKaHUsl KOHKPETHOW TUCIUTLINHBI
MPSIMO 3aBKICUT OT TOTO, HACKOJIBKO CTYJICHT caM, Oe3 BHEIIHEro NpUHYKAeHHUs (popMuUpyer y cedst
yCTaHOBKy Ha HO.Hy‘ICHI/IC Ha JICKIIUAX HOBBIX 3HaHPII71, OJOITOJIHAIOIINX y)Ke HUMCEIOIIIUECA 10 I[aHHOI;'I
AUCIUILIMHE. BpeMs Ha MOATOTOBKY CTYIEHTOB K JBYXUacOBOW JIGKIIMM MO HOPMAaTHBaM
cocrasisieT He MeHee 0,2 gaca.

IloaroroBka K NMpakTU4eCKOMY 3aHATHIO. [IoAroToBKa K MPaKTUYECKOMY 3aHSITHIO
BKJIIOYAET CJIEYIOIINE JIEMEHTbl CAMOCTOSITEIbHON JIESITEIbHOCTU: YETKOE MPE/ICTaBIIEHUE LeJIU U
3ajlay ero MpOBeJeHHUs; BbIJEJICHNE HABBIKOB yYMCTBEHHOW, aHAJUTUYECKOW, HAYUYHOU
JesITeJIbHOCTH, KOTOPbIE CTaHYT Pe3yJIbTaTOM MPEACTOsAIIEN padoThl. BoipaboTKa HABBIKOB OCYIIEC-
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TBJISETCS C TIOMOIIBIO TIOTYYeHHSI HOBOM MHMOpMaIy 00 M3ydaeMbIX MPOoIeccax M ¢ MOMOIIbIO
3HAHUS O TOM, B KaKOU CTEINIEHU B IAHHOE BPEMsl CTYJIEHT BJIa/IeET METOJaMU UCCIIEAOBATEIbCKOM
JEeATeIbHOCTH, KOTOPHIMU OH CTAaHET IMOJIb30BAaThCSl Ha MpPaKTU4YecKoM 3aHATUU. [loarotroBka K
MPAKTUUECKOMY 3aHSATUIO Hepeako TpebyeT moadopa Marepualia, JaHHBIX U CHEHaTbHBIX
VCTOYHHMKOB, C KOTOPBIMU TPEICTONT yueOHass padora. CTyIeHTHl JOJKHBI IOMa MOATOTOBUTH K
3aHATUI0 3—4 nipumepa pOPMYJIUPOBKU TEMbI UCCIIEI0OBAHUSI, MIPEACTABICHHOIO B MOHOTpausix,
HAYYHBIX CTaThsIX, OTYETaX. 3aTeM OHU CAMOCTOSITEJIbHO OCYIIECTBIISIIOT MIOMCK COOTBETCTBYIOIINUX
HMCTOYHUKOB, OMPEAENsIOT aKTyaJlbHOCTh KOHKPETHOTO UCCJIEIOBAHUS MPOLIECCOB U SIBJIEHUU,
BBIJICJISIOT OCHOBHBIE CITOCOOBI JOKA3aTeIbCTBA aBTOPAMU HAYYHBIX paOOT IEHHOCTH TOTO, YeM OHHU
3aHUMaIOTCAd. B Xode caMoro mpakTH4YecKOro 3aHSATUs CTYJEHThl CHaudajga NpeacTaBlsiOT
HaWJCHHbIC UMW BapUaHThl (DOPMYTMPOBKH aKTyaIbHOCTH MCCIIEIOBAHM S, OOCYKIAI0T MX M 0OOCHO-
BBIBAIOT CBOE€ MHEHUE O HaWIy4llleM BapuaHTe. BpeMsi Ha MOArOTOBKY K MPaKTUUYECKOMY 3aHSTUIO
10 HOpMaTUBaM cocTaBJjisieT He MeHee (,2 Jaca.

IToaroroBka K KOHTPOJbHOI padore. KoHTposnbHas pabora HazHavyaeTcsl mocie
M3YyUYeHUs ONpeeSIeHHOTo paszena (pa3esioB) TUCHUIUIMHBL U TPEICTaBIIsieT cOOOW COBOKYITHOCTb
pa3BepHYTHIX MUCbMEHHBIX OTBETOB CTYIEHTOB Ha BOMPOCHI, KOTOPbIE OHU 3apaHee MOMydyaloT OT
npenogaBarens. CaMOCTOsITENIbHAS TOATOTOBKA K KOHTPOJILHOW paboTe BKIOYAeT B cels: —
M3yueHHe KOHCIIEKTOB JIEKI[MU, PACKPBHIBAIOIIMX MaTepual, 3HaHHEe KOTOPOro MpoBepsieTcs
KOHTPOJIbHON padOTOH; MOBTOpEHUE Yy4eOHOro marepuania, MOJyuYeHHOTO IMPHU MOATOTOBKE K
CEeMHUHAPCKUM, MPAKTUYECKUM 3aHSATHSIM U BO BpeMsl UX MPOBEJCHUST; U3yUeHHE JOMOTHUTETbHOM
JIMTEPATypbl, B KOTOPOIl KOHKPETU3UPYETCs COAEPKAHHUE MTPOBEPSEMbIX 3HAHUM; COCTABJIEHUE B
MBICJICHHOM (hOpMe OTBETOB Ha IMOCTABJICHHBIE B KOHTPOJIBHOM paboTe BOIPOCH; (hOpMUpOBaHHE
MICUXOJIOTMYECKOW YCTAHOBKM Ha YCIEIIHOE BBIIIOJHEHUE BCEX 3a/aHuil. Bpems Ha moAroToBKy K
KOHTPOJIFHOHM padoTe 10 HOpMaTHBaM COCTABJIseT 2 Jaca.

ITogroroBka k 3k3ameHy. CamocTosiTebHAsl MOATOTOBKA K 9K3aMEHY CXOXa C
HOATOTOBKOM K 3avery, ocoOeHHO eciu oH auddepenuupoBannsii. Ho o6bem yde6HOTrO
Marepualia, KOTOprfI HYKHO BOCCTAHOBUTDH B IIAMATH K 9K3aMCHY, BHOBb OCMBICJIUTD U MOHATD,
3HAYUTEJIBHO OOJIbIIe, OITOMY TpeOyeTcsi OoJiblile BpeMEH! M YMCTBEHHBIX YCHJIMHA. BaxHO
chopMUpPOBaTh LEJIOCTHOE MPEACTaBJICHHE O COAEPKAHUU OTBETAa HAa KaXJbIHl BOIPOC, YTO
HperonaraeT 3HaHue Pa3HbIX HAYYHbBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJICHHMs, IIPOLIeCca,
yYMEHHUE PaCKpbIBaTh (PAKTOPHI, ONpPEAEIIAIoNINe UX TPOTUBOPEUUBOCTh, 3HAHUE MUMEH YUYEHbIX,
U3y4YaBIIMX 00CyxaaeMylo pooiemy. HeoOxomumo Takske mpuBecTH HHPOPMAIHMIO O MaTepHaliax
IMIIMPUYICCKHUX HCCHGHOB&HHﬁ, 4YTO YKa3bIBA€T HAa BCECTOPOHHIOI IMOATOTOBKY CTYAE€HTA K
9K3aMeHy. BpeMsi Ha MOArOTOBKY K 3K3aMEHY IO HOPMAaTHBAaM COCTAaBJIseT 36 4acoB s
OaKanaBpoB.

®opmMbI BHEAYTUTOPHOH CAMOCTOATEJILHOI PAa0dOThHI

Nudopmanmonnsiii nouck Llenxb caMmocTosTebHON paOOTHI: Pa3BUTHE CIOCOOHOCTH K
NPOEKTUPOBAHMIO M TMPeoOpa30BaHUI0 YUYeOHBIX ACHCTBUA HAa OCHOBE Pa3IUYHBIX BHUIOB
MH(pOPMAIIMOHHOIO NoKcKa. H(pOpMalMOHHbIN MOUCK — MOMCK HECTPYKTYPUPOBAHHOW IOKYMEHT-
anpHON MH@opmanuu. CNHMCOK COBPEMEHHBIX 3aJay MH(POPMALMOHHOIO IMOUCKA: pelIeHUE
BOIIPOCOB MOJIEJIMPOBAHUSA; KJacCU(pUKALMA JTOKYMEHTOB; (bUiIbTpalus, KiaaccupuKalus
JOKYMEHTOB; IPOEKTUPOBAHKUE APXUTEKTYP MOUCKOBBIX CUCTEM U IOJIb30BATEIbCKUX UHTEP(PENCOB;
u3BJieyeHrne MHGpopMauuu (aHHOTHPOBaHME M pedepupoBaHUE TOKYMEHTOB); BBHIOOP
MH(}OpMAaIIMOHHO-TIOUCKOBOTO SI3bIKA 3allpoca B MOUCKOBBIX cucTeMax. CopepkaHue 3aJaHus 10
BU/IaM TOMCKA: MOUCK OMOIMOrpadpmuecKuii — MOMCK HEOOXOAMMBIX CBEIEHUH 00 MCTOYHMKE U
YCTAaHOBJIEHUE €ro HaJWuMs B CUCTEME JAPYIMX MCTOUYHMKOB. Benmercs myrem pasbiCKaHUS
oubauorpaduyeckoin uHbopmanuu u OudIMOrpaduueckux nmocodui (MHMOPMAITMOHHBIX
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W3JIaHUI ); TIOUCK caMUX MH(OPMAITMOHHBIX KICTOYHUKOB (JOKYMEHTOB M U3JJaHUI), B KOTOPHIX €CTh
WJIM MOXKET COIEPKAThCS HYkHasi TH(OPMaLUsl; — MOUCK (PAKTUYECKUX CBEIEHUH, COIePKALIUXCS
B JIUTEparype, KHUre (Hampumep, 00 MCTopuueckux (hakTax U COOBITHSAX, O OMorpapuIecKux
JAHHBIX U3 KU3HU U JESTEJIbHOCTU MUCATENsA, YYEHOro U T. 11.). BelnonHeHue 3aganusi:

1) onpenenenre 0OIACTH 3HAHWIA;,

2) BBHIOOp THUIA M UICTOYHUKOB JIAHHBIX

3) cOop MaTepraoB, HEOOXOAUMBIX JIJISl HATIOTHEHH ST MH(DOPMAIIMOHHON MOJIEIH;
4) or6op HauboJee NoIe3HO HH(pOPMAITUH;

5) BeIOOp MeToga 00paboTKM MHMOpMaUu (KiaccupuKaIus, KiIacTepu3alus, perpecc-
WOHHBIN aHAJTU3 U T.[1.);

6) BBIOOp aIrOpUTMa IMOKUCKA 3aKOHOMEPHOCTEH;

7) TIOHUCK 3aKOHOMEPHOCTEH, (popMaIbHBIX MPABMI U CTPYKTYPHBIX CBsI3€H B COOpaHHOM
uHpopmalmu;

8) TBOpUecKas MHTepIIpeTalys OJIyYeHHbIX Pe3YJIbTaToB.

[Tnanupyemble pe3ynbTaThl CAaMOCTOSITENILHON padOThl: — CIIOCOOHOCTh CTY/AEHTOB PellaTh
CTaHJApTHbIE 3a/JauM NMPO(ECCUOHAIBHON AEATEIbHOCTH Ha OCHOBE MH(MOPMAIIMOHHOW U
oubnnorpapuueckoil KyJbTypbl C MpUMEHEHHEM HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMI MH(OPMALMOHHOW 0€30MacCHOCTH; TOTOBHOCTD
UCIIOJIb30BaTh 3HAHWE COBPEMEHHBIX MPoOIeM HayKHU M 0Opa30BaHUs NP pelIeHUur 0O0pa3oBa-
TEJIbHBIX U IPO(PECCUOHAIIBHBIX 3aau.

Pa3zpab6oTrka MyabTHMeauWHOH mpe3eHTamuu llesn camocTosTeNbHOW PadOTHI
(BapuaHThl): — OCBOEHHE (3aKperuieHrne, 0000IIeHne, CUcTeMaTu3alus) y9eOHOro Marepuana; —
oOecriedyeHre KOHTPOJIS KauecTBa 3HAHUN; — (DOPMUPOBaHUE CIIEIIMAIBHBIX KOMITETEHIINH, oOecre-
YUBAIOUIMX BO3MOKHOCTb paOOThl ¢ MH(OPMALMOHHBIMU TEXHOJIOTMSIMH; — CTAHOBJICHUE OOILEK-
YABTYPHBIX KOMIIETEHIIMH. MynbTUMenuiiHasl Mpe3eHTanusi — MpeAcTaBlIeHre COAepKaHUs
yueOHOro marepuaia, y4eOHOU 3a/1aud C UCIIOJb30BAaHUEM MYJIbTUMEAUNHBIX TEXHOJOTUHM.

BrinmonHenue 3aganus:

1. DTan NpoeKTUpOBaHUs: — OIpeeieHUe 11eJIell UCTIONb30BaHuUsI TPE3eHTaluU; — cOOp
HEoOXOAMMOro MaTrepuasia (TeKCThl, pUCYHKH, CXeMBI U JIp.); — (OPMHUPOBAHUE CTPYKTYpHl U
JIOTMKH TIO[a4M MaTepraa; — CO3JaHue MarKy, B KOTOPYIO IOMEIleH COOpaHHbBIA MaTepuall.

2. DTtan KOHCTPyHpOBaHusi: — BbIOOp mporpammbl MS PowerPoint B MeHIo KoMIibioTepa; —
olpeje/ieHe JU3aiiHa CJIaiI0B; — HAITOJIHEHWE CIalIOB COOpaHHOW TEKCTOBOW M HATIJISIAHOM
uHpopmanueil; — BkIoYeHUe 3(p(PEeKTOB aHUMAIIUU M MY3bIKAJILHOTO COMPOBOXIEHUS (MpU
HEOOXOIMMOCTH); — YCTaHOBKA peKUMa IMoKa3a CIaiI0B (TUTYJIBHBIN CJIai, BKIIOYAOIINNA HauMe-
HOBaHUe Kadepsl, Iie BHIIONIHEHa padoTa, Ha3BaHUE MPE3EHTAIIUH, TOPOJ U TOJI; COflepKATeTbHBIN
— CITMCOK CJIAaf/IOB TPe3eHTaIliH, CIPYIIMPOBAHHBIX 10 TeMaM COOOIIECHHUS; 3aKTI0YUTE TbHbINA
CJTAi]] CONEePKUT BBIBOJIBI, MOKEJIAHUSI, CIIUCOK JTUTEPATYPHI U TIP.).

3. DTan MOAEIMpPOBAHUS — MPOBEpPKAa U KOPPEKLHUs MOArOTOBJIEHHOTO Marepuala,
orpeeieHre MPOAOIKUTEILHOCTH €r0 IeMOHCTPAIUH.

[Tnanupyemsble pe3yabTaThl CAMOCTOSITENIbHON pabOThl: — MOBBIIIEHUE UH(POPMALIMOHHON
KYJIbTYpBl CTYJEHTOB M oOOecleyeHHe MX TOTOBHOCTHM K HMHTETrpalid B COBPEMEHHOE
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pelllaTh CTaHAAPTHBHIE 3aJa4d MpodeccuoH-
QJIBHOW JIeSITEIbHOCTU Ha OCHOBE MH(OPMAIIMOHHOW M OMOIMOrpadrueckoil KyJIbTyphl C TIpHUMe-
HEHMEM MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U C yUYETOM OCHOBHBIX TpeOOBaHUI
MH(POPMAIIIOHHON O€30MaCHOCTH; — CIIOCOOHOCTh K KPUTUYECKOMY BOCHPHUSATHIO, 000OIIEHHIO,
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aHAMM3y MPOopecCUOHANBHON MH(MOPMAITUH, TIOCTAHOBKE I1EJIM ¥ BHIOOPY IMyTel ee JOCTUKEHUST; —
CHOCOOHOCTh MPUMEHSITh COBPEMEHHBIE METOAUKM W TEXHOJOTUU OPraHU3allid U peanu3aluu
00pa30BaTEILHOTO TMpoIecca Ha pa3IMYHbIX 00pa30BaTEIbHBIX CTYIEHSIX B Pa3IMYHBIX 00pa3oBa-
TEeJBbHBIX YUPEKJEHUSIX; — TOTOBHOCTh UCIIOIb30BAaTh MHIVBHUIyaIbHbIE KPeaTUBHbIE CIOCOOHOCTU
1J1s1 OPUTMHAJIBHOTO PEUIeHUsI UCCIIeOBATEIbCKUX 3aau.

B ®BI'OY BO «UI'Y» opranu3zanus caMOCTOSATEIBHON paOOTHl CTYJIEHTOB perjiaMeHT-
upyetcs [lonoxeHreM 0 caMOCTOSITEIbHON padoTe CTYIEHTOB, MPUHITHIM Y4eHbIM coBeToM UT'Y
22 wiona 2012 1.

4.5. IllpumepHas TeMaTHKA KypPCOBBIX Pa0oT (IPOEKTOB)
[To naHHO¥ TUCIUTUIMHE BHIMOJHEHUE KYPCOBBIX MPOEKTOB (padoT) He TpeycMaTpUBaeTCs.

V. VYYEBHO-METO/IMTYECKOE 1 ”THPOPMAIIMOHHOE OBECHHEYEHUE
TACTIATIJIVMHBI (MO TVJIST)

a) OCHOBHAas JHUTeparypa

1. Kyryszo0B, O. 1. TH(pOKOMMYyHMKAIIMOHHbIE CUCTEMBI U CETU [DneKTpoHHBIN pecypce] / O.
N. Kyry3os, T. M. Tarapaukosa, B. B. llexaHoBckuil. - D1eKTpoH. TeKCToBble AaH. - CaHKT-
IletepOypr : Jlanb, 2020. - 244 c. - OBC "Jlanp". - Heorpanuy. goctyi. - ISBN 978-5-8114-4546-2
:b. 1.

2. Jlio6anosuy, busut. I[Tpocroii Python. CoBpemeHHbIii cTrIIb TiporpaMmvupoBanus [Tekcr] :
Hayy. u3f. / b. Jllo6anosuu. - CII0. : ITutep, 2019. - 476 c. ; 23 cMm. - (Becrcennepst O'Reilly). -
Ilep. u3na. : Introducing Python / Bill Lubanovic. - Beijing. - ISBN 978-5-4461-1054-4 : 1171.20
p.

0) 1ONOJHNTeJbHAS JUTEepaTypa

1. I'enpbyx, C. C. Cetn DBM u TeneKOMMyHHKalUU. APXUTEKTypa ¥ OpraHU3alus
[Dnekrponnbiit pecype] : yueoHoe nocodue / C. C. T'enbOyX. - DIEKTPOH. TEKCTOBBIE JaH. - CaHKT-
[MerepOypr : Jlanb, 2019. - 208 c. - DBC "Jlanp". - Heorpauuu. goctyn. - ISBN
078-5-8114-3474-9 : b. 1.

2. CamyiinoB, Koncrantun EBrenbeBuu. CeTu M TeJIEKOMMYHUKAIUU [DJIEKTPOHHBIN
pecypc] : Yuebnuk u npaktukym 11 By3oB / K. E. Camyiinos, B. B. Bacunesckuii, H. H. Bacun,

A. B. KoposibkoBa. - DneKTpoH. TeKcToBble naH. - MockBa : IOpaiit, 2020. - 363 c. - (Briciiee
oOpazoBanue). - IBC "HOpaiir". - Heorpanuu. gocrym. - ISBN 978-5-534-00949-1 : 949.00 p.

B) NepuoguYecKasi JuTeparypa

Her.

r) 0a3bl JaHHBIX, HH()OPMAIIOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMbI

1. TocymapcTtBeHHass uHdopmanmoHHass cuctemMa «HanwmoHanbHasi 3JIEKTPOHHAs
OoubMoTeka» [eKTpOHHbIA pecypc] : caidt. — Pexum gocryna: http://H36.pd

B cootBetctBuu ¢ 1. 4.3.4. PI'OC BO, oOyyaonmmMcsi B TeueHUE BCEro neproaa o0yueHust
oOecriedeH HEOrpaHWUYEHHBI NOCTYN (yHaJeHHBIA JOCTYH) K 3JeKTPOHHO-OMOIMOTEYHBIM
CHCTEMAaM:

— OrTkpsiTasg 3JeKTpoHHass 6a3a pecypcoB W HCCIeJOBaHMU «YHHUBEPCHTETCKAs
uHpopmannonHas cucrema POCCUS» [DnekTponHsiil pecypce] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru 6eCCpOYHbIN

— TocynapcrBennas uHpopMannoHHasi cucrema «HarnumoHanpHast 3MEKTpOHHAsS
OouonMoTeka» [DNeKTpoHHBIA pecypc] : cailT. — Pexum gocryna: http://H30.pd. H6eccpounsiii

— Hayunas snekrponnas 6udmoreka «<ELIBRARY.RU» [DnektpoHHbIid pecypc] : caiT. -
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Kontpakt Ne 148 ot 23.12.2020 r. Akt ot 24.12.2020 1. Cpok nevictBus mo 31.12.2022 r. —
Pexxum pocryna: http://elibrary.ru/

— 3IBbC «M3narensctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok geuictud o 13.11.2022 r. — Pexum gocryna: https://www.e.lanbook.com

— 39BC 243 «bubmuorex». 'ocynapctBenHbiil KoHTpakT Ne 019 ot 22.02.2011 r. OO0
«Bbubmuorex». Jlunensnmonnoe cornamenue Kk [ocymapcrBeHHOMY KOHTpakty Ne 019 ot
22.02.2011. Cpok neiictBusi: 6eccpounbiii. — Pexxum moctyna: https://isu.bibliotech.ru/

— 9BC «Pykont» LIKB «bubdkom». Ne 04-E-0343 or 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok gevictus o 13.11.2022r. — Pesxxum nocryna: http://rucont.ru

— DBC «Aibykc.py/ibooks.ru» OO0 «Aidyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok aevictBus no 13.11.2022 r. — Pexxum gocryna: http://ibooks.ru

— DnekTpoHHO-OubOMMoTeuHas cucremMa «IBC IOpaiit». OO0 «DnekTpoHHOE
m3gatenbcTBo FOpaiiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. Kontpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok pepictBus nio 17.10. 2022 r. — Pexum pocryna: https://urait.ru

— VB UBUC. Koutpakt Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBus ¢ 01.01.2022 no 31.12.2022 r. — Pexum pocryna: http://dlib.eastview.com

— DnekrponHas oudmoreka NI I'pedennukoB. Kontpakr Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 ot 15.11.2021 r. Cpok neuctusa ¢ 01.01.2022 no 31.12.2022 — Pexum gocryna:
http://grebennikon.ru

VI. MATEPUAJIbHO-TEXHUTYECKOE OBECIIEYEHUE JUCIMITIJINHbBI

6.1. YueO6HO-/1a00paTOpHOE 000PYy/I0BaHHE

HaumenoBanue Hepequb JIMIEH3UOHHOI'O
o OCHaH_IeHHOCTb CIICIaJIbHBIX
CIICUaJIbHBIX IMTOMCIICHUN U IMpoOrpaMmMHOI o obecIieyeHusl.

. MOMEILEHUI 1 TIOMELEeHUI 115
HOMEILEHUH 15 - PexBU3UTH TOATBEPAK JAIOILETO
N CaMOCTOSATEJIbHOM padbOThI
CaMOCTOSITE/IbHOU paOOThI JOKyMEHTa
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CrieriaJibHbIE IOMEIIEHM S

VueOHast ayiuTopus JUIst
MIPOBEICHUSI 3aHATHIA
JIEKLIMOHHOTO U
CEMUHAPCKOro
THIA,TeKyIero KOHTPOIs,
MTPOMEKYTOUHON
aTTecTalyu.

Ayaurtopusi 06opynoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
MeOeIbio, TEXHUYeCKUMHU
cpeacTBaMy OOyYeHUsI, CITyKaIllIuMU
JUTs ipecTaBieHus1 MH(GOpMAaIK
OOMBIIION ayIUTOPHU:

HoyTt6yk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1
HITYKa) C HEOrPaHUYEHHBIM
JIOCTYIIOM K ceTH MIHTepHeT;
ITpoexTtop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW
1:1, KOJIOHKH, HAOOPBI
JIEMOHCTPAIMOHHOTO 000PYIOBAHMS
¥ y4eOHO-HAIJISHBIX TOCOOMIA,
00ecIeunBaIIre TEMATUYCCKHE
WJUTIOCTPAIIMU, COOTBETCTBYIONINE
paboyeii mporpaMmme JUCIATLTAHBI
«APXUTEKTYPHBIN MOIXOM K
Pa3BUTHIO TIPEANPUSITAN U
MHMOPMAIIMOHHBIX CUCTEM> .

Vuebnas nadoparopusi:
KOMITBIOTEPBI [1s1 IPOBE/ICHUSI
MPaKTUIECKUX padoT (CUCTEMHBIN
610k AMDAthlon-64 X3 445 3100
MIu), Monutop LG F1742S (2
mtyk), Monutop ViewSonic
VA703b(24 mityku) ¢
BO3MOKHOCTBIO TTOAKTIOUEHHST K
cetu «MHTEpHET» M OOECTICYeHEM
JOCTYIA B EKTPOHHYIO
MH(POPMALMOHHO-00Pa30BaTEIbHYIO
Cpefy OpraHu3alvu; MPOeKTop Sony
XGA VPLSX535, skpan
ScreenVtdiaEcot- 3200¥200MW
1:1

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 muueH3min)

Kaspersky Endpoint Security
IsI0M3Heca- CTaHIaPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

BusinessStudio JIunensusa Ne
7464 (6eccpodHo)
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CrienasibHble IOMEIICHUS:
KOMITBIOTEPHBIN KJ1acc
(yueOHast ayquTopus) s
TPYIIIOBBIX U
VHIVBUIYaTbHBIX
KOHCYJIbTAIIUiA, KYpPCOBOTO
MPOEKTUPOBAHHUS
(BBITIOJTHEHH ST KYPCOBBIX
padoT), OpraHu3aIuu
CaMOCTOSITENTbHOIN paOOTHI, B
TOM YHCIIe, HAyYHO-
HCCIIEI0BATENIbCKOU

Aynutopust o6opyaoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
Me0eblo, TEXHUYECKUMU
cpeacTBamu 0Oy4eHus:
KOMITBIOTEPBI (CUCTEMHBIH OJI0K
AMD Athlon 64 X2 DualCore
3600+ 1900 MI1 (15 mTyk),
Mounwutop LGFlatron L1742SE (14
mrtyk), Monurop ViewSonic
VG720) ¢ BO3MOXXHOCTBIO
HOJKJTIOUeHUsI K ceTH «VIHTepHeT» 1
o0ecrieueHreM JI0CTyra B
JIEKTPOHHYIO UH(OPMALIMOHHO-
00pa30BaTeNIbHYIO CpeLy
OpraHu3aluy.

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 nmuueH3M

Kaspersky Endpoint Security
111 OM3HEca- CTaHIAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

6.2. IIporpaMMHOe obecriedeHmne

HaumenoBanne Cpok neiicTBust
Oo0ocHOBaHHE JIsI Hara BbI1aun
Ne | IIporpamMmmHor Koa-Bo npasa
noJb3oBanus [10 JIMIEeH3UHN
0 MPOAYKTa MOJIb30BaAHMS
1 | Python 1 Vcious npaBooOnagaress YcnoBust Ycnous
paBooOIagaTesNs | mpaBoodagaTess
2 | Microsoft Visual | YcinoBus VYcnoBust mpaBooonagarest Vcenosus Ycenosus
Studio paBooOIagaTesns paBooOaaress | mpaBooodsasaress
3 | Arduino IDE 40 Yc1oBUSI UCTIONB30BAHUS TIO CCBUIKE: YcnoBust YcnoBus
https://github.com/arduino/Arduino/blob/master/license.txt | npaBooGnagatens | npaBooOnagatesst
4 | Mbed Studio 40 VC10BHSI UCTIONB30BAHUS TI0 CChUIKE: VcnoBus Ycnoeus
https://os.mbed.com/licenses/mbed-studio-license/ npaBooOyajartesis | mpaBoodaaTess

6.3. Texnnueckne u 3JeKTPOHHbIE CPeICTBA

Metoanyeckor CUCTeMOM MpenoAaBaHusl MPEAYCMOTPEHO UCMOIb30BAHUE TEXHUYECKUX U
NIEKTPOHHBIX CPE/ICTB OOYUYECHUsI U KOHTPOJISI 3HAHUI CTYAEHTOB: MyJbTUMEIUIHBIE ITPE3eHTAIINH,
(pparmenTs! prsibMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOI'N
[Ipu peanu3anuy MpoOrpaMMbl JaHHOW AMCLIMIUIMHBI UCHOJIB3YIOTCS pa3iMyHble 00pa3oBa-

TEJIbHBIC TEXHOJIOTUU, B TOM YHUCJIC IJICKTPOHHOC O6y‘{eHI/I€ N JUCTaHIOMOHHBIC 06pa3OBaTeJII)HI)Ie
TEXHOJIOI'H.

Cozpnanue B y4eOHOU AeSITeTbHOCTH TIPOOIEMHBIX
CHUTYAITUI U OpraHu3alns aKTUBHOM
CaMOCTOHTCJIbHOIU/I ACATCIIBHOCTU y‘{aH_[I/IXCH 110 UX
pa3pelieHuio, B pe3yJIbTaTe Yero MpOUCXOAUT
TBOp‘ICCKOG OBJIaJICHUE 3HAHUAMMU, YMCHI/IHMI/I,
HaBBIKAMU, Pa3BUBAIOTCS MBICJUTEIIbHBIC
CIIOCOOHOCTH

[TpoGiemHoe oOyueHue
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HccnepoBarenbckye METO/IBI B O6y‘{eHI/II/I

JlaeT BOBMOKHOCTD yUYalMMCSI CAMOCTOSITEITBHO
TIOTIOJTHSITh CBOW 3HAHUS, TTTyOOKO BHUKATh B
n3y4yaemylo mpoOieMy U MmpearoaraTb myTy ee
pelleHus], YTO BaKHO Tpu (DOPMUPOBAHUU
MHPOBO33PEHHUSI. DTO BAKHO VIS ONpeeseHus
VHIMBU/IyaTbHOM TPACKTOPUU Pa3BUTHS KaXI0TO
oOyyaroierocst

HCKI_II/IOHHO-CeMI/IHapCKOC’»a‘-ICTHa}I CHUCTEMA

JlaHHas cucTeMa JaeT BO3MOKHOCTD
CKOHIICHTPUPOBATh MaTepua B OJIOKH 1
MPENIOTHOCUTD €ro KaK eIMHOE 1eJI0e, & KOHTPOJIh
IIPOBOIUTH IO MPEIBAPUTETHHON TIOITOTOBKE
00yYaloIXcst

WHpopMaliMOHHO-KOMMYHUKAIMOHHbIE
TEXHOJIOTUU

V3meneHue 1 HeOrpaHMUEHHOE OOOralleHue
conepkaHusi 00pa30BaHMsl, UCIIOIb30BAHIE
MHTErpUPOBAHHBIX KYPCOB, IOCTYII B
WHTEPHET.

HaumeHoBaHNe TeM 3aHATHI C HCIOJb30BaHHEM aKTUBHBIX (DOPM 00yUeHusI:

Kon-Bo 4yacoB

Bupg ®dopma / Metoapl (13 HUX
Ne Tema 3aHATHA
3aHATUSL | UHTEPAKTUBHOTO OOYYeHHUs | 3JIEKTPOHHBIE
Yachl)
Hanpasnenue npaktudeckoro | Jlekius Kpyrnbiii cron (auckyceus, |2
npumeHenus MHTepHeTa nebarhbl)
BeILEH
[IpencraBnenve 1aHHBIX U Cemunap Perienne cutyariioHHbIX 1
ITPOTOKOJIbI NIEPEAAYH 3aja4
JAHHBIX
ApxutekTypa BcTpauBaembix | JIekius Kpyrbiii cron (auckyceus, |2

OIICPAlIMOHHBIX CUCTEM

ne0aThl)

VIII. OHEHOYHBIE MATEPUAJIBI IJI TEKYIIIEI'O KOHTPOJIA U
IMPOMEZKYTOYHOM ATTECTAIITNHA

8.1. OneHouHbIe cpeaCTBA TEKYIIET0 KOHTPOJIS

Ne KomnereHmu,
H\;] Bup xoHTpONA KonTtponupyemsie TeMbl (pa3aesisl) KOMIIOHEHTBI KOTOPbIX
KOHTPOJIPYIOTCS
Tect OO01me cBeneHns o I1IK-4, TIK-5
MUK POKOHTpOJUIEpaXx.
[Tpoekt OO01mue cBeneHns o [1K-2, IIK-4
MUKPOKOHTpOJLIEpaX.
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3 IIpakTyeckoe 3HakoMcTBO ¢ argopmont Arduino. I1K-2, [IK-4, TIK-1, TIK-5
3aJjaHue Cpena pa3pabOTKH U s3bIK
IPOrpaMMUPOBAHHUS
MUKPOKOHTpOJIepoB Arduino.

LI poBble KOHTAKTHI BBOJA-BBIBOJIA,
HIMPOTHO-UMITYJIbCHAST MOAYJISALMS.
CeHcopbl M aKTyaTopHl.
OnepanyonHas cucrema Mbed:
NIPUMEHEHUE U apXUTEKTypa.
Mukpokonrtpomiep STM32 u Mbed
OS.

[TpoTokonbl, ceTeBble MOAEIH,
KJIacCU(pUKALUS CETEH.

ITpoBonHbIE ceTn.

BecnpoBojiHbIe U CEHCOPHBIE CETH.
[IpencraBneHre JaHHBIX U TPOTOKOJIBI
nepeJayu JaHHbIX.

O0GnayHbIe TEXHOIOTHH.

IIpuMepbI 011eHOYHBIX CPEACTB AJsI TEKYI[ero KOHTPOJIs
JleMOHCTpanMOHHBII BAPHAHT TECTa

1. Baoanue ¢ eOuHuuHbLIM 8b100pOM. Bblbepume 00uH NPasUNbHLIL OmMeen.
3aKOoH oMa CBA3bIBAET

a. Cuty TOKa, eMKOCTb COITPOTUBJICHUE

b. HampskeHne, cuity TOKa, CONpPOTHBIICHUE

c¢. HanpsiskeHue, MOIITHOCTb, COMPOTUBIIEHUE

d. Cuny ToKa, HampsiKEHUe, COMTPOTUBJICHUE

2. Baodanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00ur npasunvhbulii omeen.
du3MuecKUM HOCUTENIEM CUTHAJIa SIBJISIETCS /111 MUKPOKOHTpOJLIepa SIBJISETCS:
a. Hanipsxkenue

b. Ceer

c. Temnieparypa

d. Conporusnenue

e. Cua Toka

3. Baoanue ¢ edunuunbim 8b100poM. Bvibepume 00ur npasunvibslii omeen.

[Ipu nopknwovyeHun SV----- button----A2 Kakue 3Ha4YeHUs MBI Oy/leM IMOJydaTh IMpU
analogRead(A2), eciu kHotika OTKPDBITA:

a.or 0 go 1023

b. HOJIB

c. 1023

4. 3aodanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00ur npasunvibslii omeen.
[Tpu padore ¢ MQTT ecthb (cepBep=0pokep):

a. JIBa BUJa KJIMEHTOB, OJVH BU]] CEPBEPOB

b. OnuH BUjI KJIMEHTOB, Ba BU/Ia CEPBEPOB
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¢. OauH BUJ KJIMEHTOB, OJIUH BUJ] CEPBEPOB
d. [IBa BUAA KJIMEHTOB, /IBa BUAA CEPBEPOB
5. Badanue ¢ MHOMICECMBEHNHBIM 8b100POM. Bbloepume 2 npasuavHvix omeema.

Ecte cnenyomme ceHcopel 1mo Temam  MQTT:  house/floor/kitchen/tempreture
house/floor/kitchen/humidity house/floor/kitchen/luminosity house/floor/livingroom/luminosity
house/floor/livingroom/humidity house/roof/humidity house/roof/tempreture Ilpu moamucke Ha
JaHHbIe TOJBKO O BiaxHOCTH (humidity) MOXKHO:

a. HyxHo BbI3BaTh MeToq subscribe() onuH pa3 u ucnosb3oBarh wildcard

b. HyxHo BbI3BaTh MeTO subscribe() qBa pa3a u ucnonb3oBarh wildcard

c¢. Bei3Batb MeTon subscribe() Tpu paza

6. 3adanue ¢ eOUHUUHBIM 8blO0pOM. Bvibepume ooun npasunvivlii omeem.
BeiOepute BepHBIC yTBEPKICHUS:

a. bpokep coenunser publisher u subscriber, najnee nepegaya 1aHHBIX UIAET MO MPUHIUITY
p2p mexay publisher u subscriber.

b. MQTT nonnepxxuBaeT OGHOrO MOAMUCYMKA U1 KaKJOTO TOIMKA, ISl TOCTABKY JAHHBIX
oT ogHoro publisher ko Bcem noanucuukam Opokep (OPMHUPYET TONUKH CAMOCTOSITENBHO,
MIOANUCYMKY Y3HAIOT KOHKPETHBIE TOMMMKK 00 3TOM CJeJiaB 3alpoc K OpOKepy Ha OlpeesieHHbIe
JaHHBIE

C. HpI/I MOAINMUCKE MOXHO yKa3aTb IapamMeTp KOTOpI)IfI O3Ha4YacT HAACXKHOCTh JOCTAaBKH
JaHHbIX.

d. MQTT Opokep xpaHuT odepensr nocieqHux 1024 cooOmieHuil Mo KaxJa0My TOIHUKY,
KOTOpPbIE MOKHO 3aIPOCHTh

7. 3adanue ¢ eOuHUUHbIM 8bI00pOM. Bvibepume 00UH npasunbHblii Omeem.
s vagesxxHou otripaBku gaHHbIX 10 MQTT ucnomnb3yercst QoS

a. l

b.2

8. 3adanue c eduruurviM 8b100pOM. Boibepume oourn npasunvhwviii omeem.
[pu 3anuvcy B CABUTOBBIN perucTp 8 OUT U BHIBOJIE HAPYXKY:

a. 3aIUCh 3aHMMAaeT KOHEYHOe BpeMs paBHOE CyMMe JUIUTENIbHOCTEH UMITYJIbCOB Ha JIMHUU
SH_CP mmoc BpeMms nepeaady AaHHbBIX Ha JIMHUM DS 1umioc Bpems CHHXpOMMITYJIbCa HA JIMHUU
ST_CP

b. Bce OMTHI OKA3bIBAIOTCS Cpa3y HAa CBOM MecTax (Ha HOXKaxX perucrpa, BHICTABISETCS
HYKHO HalpshKeHUe)

C. 3aIlUCh 3aHMMAeT KOHEUHOE BpeMsl paBHOE CyMME JIIMTEbHOCTEN MMITYJIbCOB HA JIMHUU
SH_CP mwmoc 1auTesbHOCTh CUHXpouMITy/ibca Ha Jiuauu ST_CP.

d. 3ammch 3aHMMaeT KOHEYHOE BpeMsl paBHOE CyMMe JUTUTENIBHOCTEH MMITYJIbCOB Ha JIMHUU
SH_CP

8.2. OueHouvHbIe cpeACTBA /JIsI NPOMEKYTOUHON aTTeCcTallu

Bomnpocsl k 3auery:

1. [punanmn padoTel cBeToarona. [lajenue HanpsikeHUs Ha cBeToauoe. MaKkcUMaTbHBIN
TOK uepe3 cBeTtoguol. Cxema NMOJKII0YEHUs CBETOAMOA K UCTOYHUKY TOKa. Pacuer HomuHana
pe3ucropa.

2. HOILKJ’IIO‘II/ITC ABa MUKPOKOHTPOJIJIEPA KaK IMOKA3daHO Ha PUCYHKE HUIKC. O,ILI/IH u3
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MHUKpOKOHTpoiepa Oyner Master, a apyroit Slave. Master OymeT coOuparh JaHHBIE CO CBOUX
CEHCOPOB U MPOCUTD Slave, Tak ke coOpaTh JaHHbIE CO CBOMX CEHCOPOB U OTIIPABUTH UX Mo Serial.
Takum obOpa3om y Master OymeT NOJHBIA HAa0Op JaHHBIX (CEHCOPHI MOJAKIIOYEHHbIe K Slave u
Master). Master o01iaetcs ¢ oJjb30BaTesieM U OTAaeT eMy Bce JaHHble. Slave Tak ke MOXKeT ObITh
noakmoued K 1K mpna ortnaaku. dns kommynukanmu Slave-TTK, Master-IIK ucnonssyercs
oObIyHBIN anmapatHeiid Seiral. s obmenus Slave-Master ucnosb3yeTcst mporpaMmmHbii Serial.
3aganue: nogkIounTh 10 JaTYMKOB K 2 MUKPOKOHTPOJUIEPAM M TMOJIy4YaTh UX U3MEPEHUS Yepes
OIMH MUKPOKOHTpoJiep Master (3aaHue MOKHO BBITIONIHUTb B CUMYJISITOPE)

3. Ilogk/0unTh JBa CBETOAMOAA K MUKPOKOHTPOJUIEPY. 3allpOrpaMMUPOBATh CBETOAUOIbI
TaK 4TOOBI, nepBbiii cBeTmiics .25 cekyHasl u 0.25 ceKyHabl He cBeTuiICs; BTopolt — 0.45 cekyHay
ceetuics 0.15 cekyHabl HE CBETHIICS

4. TloaKJIOYUTh JATYMK K MUKPOKOHTPOJUJIEPY HCIOIb30BATh BCTPOEHHBIA CBETOIUOL.
[TokazaHusi JaTUYUKOB OTIPABIATH MO Serial, TOJBKO MO 3aMpoOCy C KOMIIbIOTEPA, MOTOYHAS
OTIIpaBKa OyJeT CYMTATh He KOPPEKTHHIM BBHIMIOJIHEHUEM 3afaHusi. KoMIbioTep 1mo JaHHBIM 00
OCBEIIEHHOCTU MPUHUMAET pelIeHre O BKJIIOYEHUHM WM BBIKJIIOUEHUM CBETOIMOMA. YIIpaBJieHUE
CBETOAMOJOM PEaTM30BaHO Yepe3 OTIPABKY KOMaHbl HA MUKPOKOHTpoILIep mo Seiral.

5. IIpunuun paboTsl JaTuyuka ocBelleHHocTH. [IpuHuumn padotsl goTtopesucropa. Cxema
MOAKJIIOUEHM S IaTUMKa K MUKPOKOHTpoJuiepy. Pacuer HoMuHania pesucropa.

6. ITogkmoUuTh JaTYMK K MUKPOKOHTPOJIJIEPY HUCIIOJIB30BATb BCTpOCHHLIfI CBETOOUOI.
3aHpOFpaMMI/IpOBaTb TakK IITO6I>I, 4aCTOoTa MUI'aHUA CBETOAMOJAa 3aBHCEJIa OT MOKa3aHUMI JaTdyuKka
OCBCHICHHOCTDb, YCPEJHECHHBIX I10 TTOCJICAHUM 10 3HayeHNAMU

Bonpoch Kk 3a4eTy ¢ OIlEHKOI1:

1. MQTT. Yro takoe 6pokep (cepep) u kimeHT B MQTT. Kakumu ObiBatoT kimeHTHI. Kak
BHIIAAAT TeMsl (topic) MQTT. Kakue ObiBatot wildcards.) MQTT. Kakue OwiBator wildc) MQTT.
Kakwue OpiBator wildcards.ards.

2. ITopkJII0unTh aTYMK OCBELIEHHOCTH K MUKPOKOHTPOJUIEPY MCIOJIb30BaTh BCTPOEHHBIH
ceeroguol. IlokazaHusa AaTYMKOB OTHPaBiATH MO Serial, BO3MOXHa MOTOYHAs OTIpPAaBKa.
Kommeiorep Tpanciupyer nanusie Ha MQTT Opokep, 11 3TOro MOXHO HCIIONIb30BATh KOJ Ha
moO0OM sI3bIKe TporpaMMupoBaHus Hanpumep Python. ITpogeMoHCTprpoBaTh MpreM JaHHBIX Ha
JPyroM yCTPOKCTBE, AJIs IIpUeMa JOITyCKaeTcs ucrosb3oBanue rpagpuiyeckux MQTT kiueHToB.

3. HUcnonb3ys 3 MUKPOKOHTpOJIJIEpa pealn30BaTh MOJENb YIPABIsIeMONW CBETOAUOIHON
neHThl. Kaxapiii MUKpOKOHTpOILIEp (KpOMe caMoro MepBOro M MOC/IEAHEro) UMeeT CBA3b C IByMs
cocellsIMM — C OJJHOTO OH MPUHUMAET AaHHble Ipyromy otmpasiseT. [Ipuem uaer Ha nuHax O u 1,
a ormpaBka Ha nuHax 10 u 11. Kaxapiii MukpokoHTposuiep KoHTposnupyeT oguH RGB ceeronmon,
IJ1s1 yIIPaBJI€HUsI KOTOPbIM HaM HYxHO 3 OGaiita. IlepBbiii MUKpPOKOHTpoOsIep npuHuMaer 3 * N
OaiiT mo Serial, ucnonk3yet 3 Gaiita aJ1s cCBOero cBeroauonaa u ornpasiseT 3 * (N-1) cnenyomemy
KoHTposuiepy. OH JIefiaeT To ke caMoe — OCTaBJIsIeT 3 OailTa 1Jisi CRBOero CBETOAMONA U OTIIPABIISET
3 * (N-2) crenyomeMy MUKPOKOHTPOJJIEpY U Tak Aayiee. Ha BceX KOHTpoiepax JOKHA OBITH
OIMHAKOBAsI MPOIIIMBKA

4. IoaxmoYUTh 1Ba CBETOAMOA K MUKPOKOHTpPOJUIEPY. 3alporpaMMUPOBATh CBETOAUIbI
Tak 4yToObl, nepBbiid cBeTmics 0.25 cekyHabl U 0.25 cexkyH/bl HE CBETHJICS; YACTOTY MUTAHUS
BTOPOro NMpUHUMATh 1o Serial.

JIpyrue oneHOYHbIE Cpe/ICTBA:

szaqa IMPOMCIKYTOUHBIX OTUYECTOB I10 ITPOCKTY
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Pazpa6oTunkm:

CTapIIUI MTPenogaBaTeb A.M. Becuun
(noonucv) (3aHuMaemast QONIHCHOCHb) (unuyuanel, pamunus)

CTapILIUI MTPenogaBaTeb A.B. Kucenes
(noonucv) (3aHuUMaemast QONHCHOCHb) (uHuyuanel, pamunus)

[Mporpamma cocrtabieHa B cooTBeTcTBuu ¢ TpedoBanusimu ®PI'OC BO u yuerom
pekomengammid IIOOII no nanpasienuio noarorosku 09.03.03 «IIpukinagHass nH(pOpPMaTHKa».

[Tporpamma paccMoTpeHa Ha 3aceaHuM Kadeapsl €CTECTBEHHOHAYYHbIX TUCLUIUIMH

ITpotokon Ne 8 ot «02» mapra 2026 T.

1.0. 3aB. Kapenpoi ; E‘“/ A.Tl'. Banaxuu

Hacmoswas npozpamma, He modcem Oblmb 80CNPoU3BedeHa HU 6 Kakoil gopme Oe3
npeosapumenbHo20 NUCbMEHHO20 PA3PEUEHUST KAPeOPbl-pas3padomuuKa npozpammol.
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