MunucrepcTBo KYJbTYphI Poccuiickoli @eaepanun

benepanbHOE TOCYAapCTBEHHOE OIOKETHOE 00Pa30BATEIIBHOE YUPEXKICHHE
BBICILIETO 00pa30BaHus

«CAHKT-NIETEPBYPI'CKUI TOCYJIAPCTBEHHBIN UHCTUTYT
KHMHO U TEJIEBUIAEHUS

-

JOKYMEHT O CAH
IEKTPOHHOM MOAIMUCHIO

.(r E. B. CA3OHOBA

PEKTOp

Ceprudxkat: 00eec2e5b252a0885bc68219fa99feef8b
OcuoBanne: YTBEPXIIAIO
\Z[aTa yrBepxkaenus: 19 urong 2024 r.

PabGouasn Iporpamma JTMCHUIIJINHBI
«Pa3zpabotka [oT-ycTpoiicTB 19 MEIMAUHIYCTPUL

Hanmenosanue OIIOII: AynuoBu3syasibHasi TEXHUKA

Hanpagnenue noarotoBku: 11.03.01 Panuorexnuka

®dopma oOydeHus: 3a0vHas

DaKynbTeT: MeIUaTEXHOJIOTHH

Kadenpa: ayqUOBU3YAIIbHBIX CUCTEM U TEXHOJIOTUI

OO01mas Tpy10eMKOCTh AUCIUIUIMHBI cocTaBiser 144 akagem. gac. / 4 3ad.ex.

B TOM YHCJIe: KOHTaKTHas paboTa: 16,5 yac.
camocrosiTenbHas padoTa: 127,5 yac.

Bua(bl) TeKyuero KOHTpoJIs Cemectp (Kypc)
BBICTYIUICHUE C JIOKJIaJIOM 9

HPaKTUKYM (BBINOJIHEHHE J1a00paTOPHBIX padoT) 9

IPUCYTCTBHUE HA 3aHATUU 9

Buja(b1) npoMeskyTOUHOl aTTEeCTALMU, KYPCOBbIe PA00THI/IPOEKTHI Cemectp (Kypc)
9K3aMEH 9

Canxkr-ITeTepOypr
2024




PaGouas nmporpamma aucnutuinabl «Paspadotka [0T-ycTpoicTB 1si MeTUauHIyCTPHI» COCTaBJICHA:

— B COOTBETCTBUU ¢ TpeOoBaHUsIMU DenepaabHbIM FOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM BhIcIIero oOpa3oBanusi — DenepanabHbBIN rocynapcTBEHHBIN 00pa3oBaTEIbHBIN
CTaHJapPT BBICIIET0 0Opa3oBaHus - OaKaaBpHaT 1Mo HarpabiieHHto moarotoBku 11.03.01
Pagnorexnuka (npuka3z MunoOpuayku Poccun ot 19.09.2017 1. Ne 931)

— Ha OCHOBaHUH Y4eOHOTO IUIaHA M KapThl KOMIIETEHIIUIl OCHOBHOM Mpo(eccnoHambHON
00pa3oBaTEIBHON MPOTPAMMBI «AyIHOBH3yaIbHAsI TEXHUKAY 10 HampaiieHnuto moarotoBku 11.03.01
Pagunorexnuka

CocraBurenb(un):
CoxonoB JI.A., noueHT Kadeapsl

Penenzent(nl):
Top6ynosa U.b., npodeccop kadenpsr nHGpopMaTu3zanuu odpasoBanuss PIOY

«Poccuiickuil rocynapcTBEeHHbIM nenarorudeckuii yausepcurer uM. AWM. I'epuenay, n.men.H.

PaGouas mporpamMma IUCHUILIMHBI pacCMOTPEHA M 0JI00peHa Ha 3aceqaHuu Kadeapbl
ayJnOBU3YyaJIbHBIX CHUCTCM U TEXHOJOTui

Pabouas mporpamma aucuuiuinHbl ogoopeHa CoBeToM (akynbTeTa MeIUaTeXHOJIOTUN

COI''IACOBAHO
PykoBoaurens OITOII A .N. XoganoBuu
Havanpauk YMY C.J1. ®dununenkona

YKA3BAHHASA JUTEPATYPA UMEETCA B HAJIMYUUA B BUBJINOTEKE UHCTUTYTA
NJIN 9BC
3aBenyromuii 6nommorekoir H.H. Hukutuna



1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

BBECTU B KpYr NMOHATUH M 3a7au B obnactu MHTepHera Bemeil, BKiIroyast amnmapaTtHoe, IpOrpaMMHOE
U cereBoe oOecnedeHue, IS TOTO, YTOOBI CTYAEHTHl CTYAEHTHI MOIJIM CaMOCTOSTEIbHO
0oOHapyXuBaTh U (HOPMYIUPOBATH CYIIECTBYIOIINE MPOOJIEMBI U MpeaiaraTh 000CHOBAHHBIC PEIICHUS
Ha ocHoBe loT-texHomormii. 3amada Kypca COCTOMT B BBIPAaOOTKE Yy CTYJACHTOB HAaBBIKOB
UCTIOJB30BaHUS CYIECTBYIOIINX SI3BIKOB U TEXHOJIOTUN IS PEelIeHUS CPOPMYITHPOBAHHBIX 3aJIaHUH.

3agaum AMCHUIINHBI:

U3yICHHUE CTYJIECHTaMH OOIIUX XapaKTePUCTHK TEXHOJOTHYeckoro (geHomeHa MHTepHeTa
Bemeii(InternetofThings, [oT), npuHINIOB AM3aiiHa COIMO-TEXHUYECKUX CHUCTEM Ha OCHOBE
COBpPEMEHHBIX TexHOJoTUi [oTams aBTOMaTU3aluK Pa3IMYHbIX TPOLECCOB U PYTUHHBIX OMNEPALUH.
(hopMuUpOBaHUE Y CTYJICHTOB YETKOTO IMPEACTABICHUS O BO3MOXKHOCTSX MPUMEHEHHSI METOJIOB
ABTOMATHYECKOTO BOCIIPHSITHS W aHAJINM3a KOHTEKCTa «YMHBIX» YCTPOMCTB, KOJICKTHBHBIX
aJTOPUTMOB OOpPaOOTKHU AHHBIX W TJIAHUPOBAHUS JACHCTBHH, TOJydEHUE MPAKTHUYCCKUX HABBIKOB
paboThI C COOTBETCTBYIOIIMMH WHCTPYMEHTAIBLHBIMHA CPEJCTBAMH M MPOTPAMMAMHM IS CUCTEM THIIA
«MHTEpPHETAa BEIIEi.

1.2. MecTto u poas gucuuminnsl B ctpykrype OIIOII BO

JlucruminHa OTHOCUTCS K 9acTH, (OPMHUPYEMO ydaCTHUKaMH 00pa30oBaTEIbHBIX
otHomeHuit broka 1 «/{uciurimnHbl (MOIYIIN ).

JlucuuInianHa OCHOBBIBAE€TCS HAa 3HAHHUAX M YMEHHSIX, NPUOOPETEHHBIX B XOAE H3YYCHHUS
NPEIIICCTBYIOMNX  JUCHUTUIMH/TIPOXOXKICHUST  MPAKTHUK W B3aWMMOCBS3aHa C  IMapajuieIbHO
M3y4aeMbIMU JUCIUIUIMHAMMU:

MarteMaTtnueckoe ¥ KOMITBIOTEPHOE MOJICIMPOBAHNE B HAYIHO-UCCIIEOBATEIHCKOM padoTe

[{udpoBsie ycTpOHCTBa 1 MHUKPOTIPOLIECCOPHI

OcBoeHHEe TUCHUILTUHBI HEOOXOIUMO KaK MPEAIISCTBYIONIee IS JUCIUILTUH H/UIN TMPaKTHK:

[ToxroroBka k caaye v caavya rocyJapCTBEHHOIO IK3aMEHa

[IpennunmoMHas mpakTuKa

1.3. [lepeyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4eHHs IO JUCIHHUIINHE, COOTHECEHHBIX €
IIaHupyeMbIMU pe3yabratamu ocBoeHuss OIIOII BO

IIpodeccnonabHble KOMIIETEHIMH

Buo oeamenvnocmu: mexnonozuueckuii.
ITIK-10 — Cnoco6eH moAroTaBiuBaTh TEXHUYECKYIO JOKYMEHTAITUIO 110 AKCILTyaTalluu
IIPOrPaMMHOTO 00eCIeYeHH s, TEXHUYECKOTO 000PYI0BAHHUS.

ITIK-10.1 — OcymecTBisieT NOATOTOBKY TEXHUYECKON NOKYMEHTALIUH.
3HaeT: NpuHUIUIBI OopraHu3anuu U GyHkunoHupoBanus 'Murepuera Bemeil'
UCTOPHUIO BO3HUKHOBEHMS U pa3Butus 'MHTepHeTa Bemeil'
OCHOBHbIE (paxTOphl pa3BuTus 'MHTepHeTa Bemeil'
YmMmeer: pazbupathcs B cymecTByomuX [oT-TeXHONOTUAX U NPUMEHSTh UX K
KOHKPETHBIM CLIEHApHUSIM
Baageer: TEpMHUHOJIOTMYECKHM aINIapaToOM
Buo oeamenvnocmu: mexnonozuyeckui.

ITK-10 — Cnioco6eH noroTaBaIuBaTh TEXHUIECKYIO JOKYMEHTALIMIO IO SKCILUTyaTallin

IIPOrPaMMHOTO 00eCeueHUs, TEXHUYECKOTO 000PYI0BAHHUS.
ITK-10.2 — Hcnoas3yeT TEXHUYECKHUE XapaKTEPUCTUKU OOOPYIOBAHMS JIS
MOJATOTOBKH TEXHUYECKON NOKYMEHTAIIUU.



3HaeT: CylIeCTBYIOIINE TexXHOJIOTUU B oOnactu 'MuTepHeTa Bemeit'

OCHOBHBIC TPEH/IBI U HampaBjeHus B obnactu 'MuTepHera Bemieit'

YmeeT: npoekTUpoBaTh 1enocTHbie [oT-cuctemsl (BKIOUass KOHEUHBIE YCTPOMCTBA,
CETEeBOE COEMHEHHE, OOMEH JaHHBIMU, OO0JIayHble MIIAT(HOPMBI, aHATIN3 JIaHHBIX).
Baapneer: 6a30BbIMU HaBBIKAMH IO MOJKITIOYEHUIO KOHEUYHBIX YCTPOHCTB B CETh

2. CTPYKTYPA, OFBEM N COAEPKAHUE JIUCIUIIJIMHBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKTypa M TPYAOEMKOCTbh Y4eOHOH JMCIHUIIAHBI
OO01mas TpyI0eMKOCTh JTUCIUIUIMHEI cocTaBisier 144 akagem. dac. / 4 3aud.en.
B TOM YHCJIe: KOHTAaKTHas paboTa: 16,5 yac.

caMOCTOsITeNIbHAs padoTa: 127,5 yac.

Bua(b1) npome:xyrounoi arrecrauum, |Cemectp (Kypc)
KYPCOBbI€ padoThl/MPOEKTHI

JK3aMEH 9

Pacnipenenenue TpynoeMKOCTH O MepUoAaM OOydeHUS:

Cemectp 8| 9 |HUroro
Jlekuu 0 0 0
JleK1um ycTaHOBOYHEBIC 2 0 2
Jlekuu ¢ 0 2 2
ucnosibzoBanueM J10OT
JlaGopatopHbie 0 8 8
Koncynpranumn 0 2 2
CamocrositenpHas pabora |34| 87 121
Camocrositenbhas pabora | 0| 6,5 6,5
BO BpEMs CECCUU
Hroro 36(105,5( 141,5

2.2. Conepxkanmne y4eOHOH TMCUMILTHHBI

Tema 1. BBegenune B npodieMaTuKy NPOeKTHPOBAHMSA W peaju3anuu cucrem kijaacca loT
[Tonarniineiii annapat MHTepHeTa Bemen. Vcropus BOSHUKHOBEHHs U pa3BuTus HampasieHus loT.
OcHoBHble o6sacTu nmpuMeHeHus. KiitoueBble TEXHOIOTMYECKHE pelieHus. PhIHOK Mpou3BoAMTENEH U
nosib3oBarenei pemenuit IoT.

OTKpbITEIE TPOOJIEMBI B IW3aifHE, pealu3aliui U SKCIUTyaTallid CUCTEM «HMHTEPHETa BEIICH».

Tema 2. [IpakTHyeckoe 0CBOCHNE CTAHIAPTHBIX HHTep(eiicoB

HaznaueHne M 0COOEHHOCTHM OCHOBHBIX KOMIIOHEHTOB B CHUCTeMax «uHTepHeT Beluei». Ilonsarue
uHTepdeiica B mporpammHo-anmapatHoit cucreme. Murepdeiicet GPIO. AnanoroBsie MHTEpQEHCHI.
WUnrepdericet mns  paborer ¢ IMM-komnonentamu.  MHTepdeiickt  mist  paboTel €
VY AIIII-koMIIOHEHTaMU.

CnenmanmusupoBanubie unTepdeiicel [2C u SPI. Cnenmduka peanmszanuu UHTEP(EHCOB B pEIICHUH
Intel Edisson. Ha3nauenue u cocraB 6ubmmoreku MRAA. Ha3nauenue u cocraB 6ubmoreku UPM
Tema 3. IIpoekTHpOBaHNEe M peain3anus aJrOPUTMOB

B3aumojeiicreus ¢ narepgeiicamu GPIO

Kommonents! Intel Edisson, Heo6xonumele mist paboTel. @usnydeckue 0CHOBBI HHTEPQEIcCOB
GPIO.



OCHOBBI MMKpOSJIEKTpOHUKU. Meroauka wucnoip3oBaHuss Habopa Grove Starter Kit s
nporotunupoBanus GPIO. Meroauka ycTaHOBKM M HCMOJIb30BaHUS 0mOmuoreku MRAA 1ist pa®oTsl
¢ GPIO. IlporpammupoBaHHE MPOCTBIX CLEHAPUEB B3aUMOJECHCTBUS C YCTPONCTBAMHU 4epe3
untepgeiic GPIO. Mcnonb3oBanre MexaHu3Ma MpepbIBaHUMN /71 B3aUMOJAEHUCTBUS C YCTPOMCTBaMHU.
Tema 4. IIpoekTHpOBaHHE M peaJM3anusA AJITOPUTMOB

B3aumozeicTBus ¢ narepgeiicamu AL

Kowmmonentsr Intel Edisson, HeoOxomumbie mns pabotel. dusndeckne ocHOBBI uHTepdeiicoB AIIIL.
OCHOBBI MHUKPODJIEKTPOHUKHA. MeTroauka wucmoiab3oBaHus Habopa Grove Starter Kit  mis
nporotunupoBanus ALIL

Meroanka yCTAaHOBKM H  HCHOJb30BaHUs  OmOmuoreku MRAA s paborer ¢ AIIL
[IporpammupoBaHne MPOCTHIX CIIEHAPUEB B3aWMOJEHCTBUS C ycTpoiicTBamH uepe3 unrtepgeiic AL
Hcnonb3oBanne MexaHW3Ma MPEPHIBAHUN 111 B3aUMOJACHCTBUS C YCTPOMCTBAMM.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI
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* — TeMa Ui U3YYCHHSI B PaMKaX CaMOCTOSITEIBHON paboTHI CTyIEHTa
4. IABOPATOPHBIE 3AHATUSA
No TpynoeMkocThb
HaunmenoBanue mabopaTopHbIX paboT PYA
/i (dac.)
1 Tema: «IIpakTHueckoe OCBOCHHE CTaHAAPTHBIX MHTEP(EHCOBY. 2
) Tema: «IIpoekTupoBanue U peanu3aius aJropuTMOB )
B3aumoieiictBust ¢ unrepgeiicamu GPIO».
3 Tema: «lIpoekTpoBanue U peanusanus alropuTMOB )
B3aumoieiictBust ¢ uarepgeiicamu GPIO».
4 Tema: «lIpoekTupoBanue U peanu3auus alaropuTMOB ’
B3auMoJjeiicTBus ¢ unrepdericamu ALIDy.

5. MIPAKTHYECKHUE 3AHATUA (CEMUHAPDI)

[TpakTudeckue 3anATHS (ceMuHapbl) o auctumiuHe «Pa3pabotka loT-ycTpoiicTB s
MEIManuHyCTPUM» B COOTBETCTBUM C YY€OHBIM IUIAHOM HE MPETYCMOTPEHBI.




6. OHEHOYHBIE CPEACTBA JJIsA TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEXXYTOYHOM ATTECTAIIUU

OI.[GHI/IBaHI/Ie PE3YyIbTAaTOB 06yqumI no JUCHUIINIMHE OCYHICCTBIIACTCA B XOAC TCKYIICIO
KOHTPOJISI U TPOMEXYTOYHON aTTECTAllMU C UCIIOJIb30BAaHUEM OaNTIbHO-PEHTUHIOBON CUCTEMBI.

OI_[eHO‘-IHBIe CpCACTBa B IIOJIHOM 06’beMe MMpEaACTaBJICHbBL B (DOHI[C ONCHOYHBIX CPCACTB 11O
nucruruinHe «PaspadoTka [oT-ycTpoiicTB i1t MeIuanHIyCTPUM.

[Ipemycmotpensl cienyromue (HOpPMBI U MPOIETYPHl TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM
aTTecTaluu:

Buja(bl) Tekynero KOHTpoJst CemecTtp (Kypc)
BBICTYIICHUE C JTIOKJIAJIOM 9

NPaKTUKYM (BBITOJTHEHHE T1a00paTOPHBIX |9

pabor)

NPUCYTCTBHUE Ha 3aHATUU 9

Bua(bl) npome:kyrouHoii arrecranuu, |Cemectp (Kypc)
KYPCOBbIe padoThl/MIPOEKTHI

DK3aMeH 9

6.1. OueHouHbIe cpeACTBA AJsI BXOJAHOI0 KOHTPOJS (MPU HAJINYNH)
Bxo1HOI KOHTpPOJIb OTCYTCTBYET.

6.2. OneHo4HbIe CPpeACTBA JJIsl TEKYIIEro KOHTPOJIA YCIEeBAeMOCTH
[IpumepHBIE TEMBI HOKIATOB:

HuTepHer Bemen.

[Tonaruiinelii anmnapaTt MHTepHETa Belen.

Hcropus BOZHUKHOBEHUS W pa3BUTHs HampasieHus [oT.

OcHoBHBIE 00J1aCTH MTPUMEHEHHUSI.

KitroueBble TEXHOJIOTHYECKUE PEILIECHUS.

PeiHoK mpousBoguTenel u nosb3oBarencil pemenuit [oT.

OTKpbITEIE TPOOJIEMBI B IW3aiiHE, pealu3alui U SKCIUTyaTallid CUCTEM «MHTEPHETa BEIICH».
Haznauenue 1 0cOOEHHOCTH OCHOBHBIX KOMIIOHEHTOB B CUCTEMAaX «UHTEPHET BELLCH».
[TonsTne nnTepdeiica B mporpaMMHO-aNMapaTHOMN cUcTEME.

Untepdeiicer GPIO.

AHasoroBble HHTEPQEICHI.

Wntepdeiicer 1t padotsl ¢ ILIMM-koMIoHEeHTaMu.

Wurepdeiicer ans padotsl ¢ Y AIIIl-komnonenTamu.

CrenuanuzupoBanubsie uaTepgeiicel 12C u SPI.

Crneuunduka peanuzauuu untepgeiicos B pemenun Intel Edisson.

Haznauenue u coctaB 6ubanoreku MRAA. Hasnauenue u cocraB 6ubimoreku UPM.
Kommnonents! Intel Edisson, HeoOxoaumbie i paObOTHI.

@usnueckue ocHOBEI uHTEepdeiicor GPIO.

Metonuka ucnonbs3oBanus Habopa Grove Starter Kit ans npororunuposanust GPIO.
MeTouKa yCTAaHOBKH W UCTOJIb30BaHUs Oubmuoteku MRAA nns pa6otet ¢ GPIO.
[IporpamMmmupoBaHue MPOCTHIX CLIEHAPUEB B3aUMOJEHUCTBUA ¢ ycTpoiicTBamu uepe3 uHtepdeiic GPIO.
Hcnonp3oBanne MexaHu3Ma MPEPhIBAaHUM I B3AaUMOJEHCTBUS C YCTPOUCTBAMH.
Kommnonents! Intel Edisson, HeoOxoaumbie ajist paObOTHI.

®uznueckue ocHoBBI HHTEpdeiicoB ALIIL.

6.3. Oneno4nbie cpeACTBA JJIsl IPOMEKYTOYHOH aTTeCTANMHI

1. Uto moHuMaeTrcst moj CUCTEMOM Kilacca «MHTEPHET Belen»?

2. Kakue ocHOBHBIE XapaKTEPUCTUKHA MMEET I0J100Has cucrema’?

3. TloueMy B3aWIMOCBSI3b YCTPOWCTB UIpaeT KIIOYEBYIO POJIb B IOCTPOCHHHM CHUCTEM Kiacca
7



«MHTEpHET BelIei»?

4. Kaxue Buapl 06pab0oTKu HH(OpMAIK TO3BOJISIET BBIMOIHATH pemieHue Intel Edisson?

5. Kakue ocHOBHbIE KOMIOHEHTHI cOepKUT ycTpoiicTBo Intel Edisson?

6. [Touemy yctpoiictBo Intel Edisson siBisiercs 0CHOBOM AJisi CHCTEM «MHTEPHET BELIEi»?

7. YTo Takoe BCTPOECHHAs ONEpallMOHHAs cucrema?

8. Kakme TpeOoBaHMS K CHCTEMHOMY IPOrpaMMHOMY OOECIEUEHHIO MPEIbABISIOT YCTPOWCTBA
UHTEpHETa Belen?

9. Urto Takoe cTaHmapTHBIN HHTEpdeiic?

10. KakoBo HazHaueHnue unrtepgeiica GP10?

11. KakoBo Ha3HaueHnue wHTEpdeiica 12C?

12. Kakue ocHOBHbIE cBOcTBa uMeeT Oubmmoreka MRAA?

13. Kak ocymecTBisieTcsi ycTaHOBKa BCTPOCHHOM OTIEpaniMOHHON cucteMbl Yokto?

14. KakoBo Haznauenue untepdeiica [IAII?

15. KakoBbl 0COOEHHOCTH MPUEMOB AJITOPUTMM3ALUN B3aUMOJEHCTBHUS C YCTPONCTBAMHU C MOMOIIBIO
untepdeiica ALIT?

16. KakoBo HazHauenue untepgeiica LLIMM?

17. KakoBbl 0COOCHHOCTH NMPUEMOB AJITOPUTMHU3AINU B3aUMOJCHUCTBHS C YCTPOHCTBAMH C HOMOIIBIO
unrepdeiica HINM?



6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHUU oOy4aromuMucss OalsIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KomnuectBo 6amioB KonnuecTso
KoHkpeTHbIE BUIBI OLIEHUBAEMOMN JESITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Miiﬁﬁ;m
KOHTPOJIS KOHTPOJIS
Cemectp 9
O0s3aTenpHas ayTuTOpHas padoTa

Brictymienue ¢ qoknagom 14 1 14
ITpaktukym (BeimosHeHHE TaOOPATOPHBIX PadoT) 9 4 36
ITpucyrcTBue Ha 3aHATUN 4 5 20
HUTOTIO B paMKax TEKyIero KOHTPOJIS 70 GannoB
NTOTIO B paMKax NpOMEXYTOYHOI aTTecTalluu 30 6amtoB
BCETO no nucuuruigHe 3a ceMecTp 100 6amnoB

HroroBasi oleHKa MO AMCIMUIUIMHE BBICTABISETCS HA OCHOBE HAKOIUICHHBIX OAllJIOB B XOJ€
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOW aTTeCTallil B COOTBETCTBUU C TAOIMIICH:

CucremMa OlleHHMBAaHHUS Pe3yabTATOB 00yYeHHs IO JUCHUIIHHE

Il kaxa no BPC OTtMeTKa o0 3a4eTe Ouena 3a JIaMEH,
3a4eT ¢ OLEHKOI
85-100 OTJIMIHO
70 — 84 3a4TE€HO XOpOIIO
56 - 69 YIOBJIETBOPUTEIBHO
0-55 HE 3a4TEHO HEYJOBJIETBOPUTEIBHO




7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4HWciaa JIMI C  OTPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) 3JIEKTPOHHBIMH 0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 300POBbs.

7.1. JIntepatypa
1. HecrepoBa, E. M. CpencrBa M TEXHOJOTMH MAaKeTUPOBaHUS B MeauamHayctpun [Tekcr]
yaebHnoe mocobue / E. Y. Hecteponra ; C.-Ilerep6. roc. wH-T kuHO U TeneB. - CaHkr-IleTepOypr :
CIIGIMKuT, 2018. - 101 c. - ISBN 978-5-94760-293-7
https://www.gukit.ru/lib/catalog
2. NHdopManmoHHble ¥ KOMMYHHMKAlIMOHHBIE TEXHOJOTMHM B MenuaumHayctpuu [Tekcr]
METOJMYECKHE yKa3aHUsl 1O BBITIOJIHEHHIO JabopaTopHbix padbor / C.-Ilerepb. roc. HH-T KUHO U
TeneB. ; cocT. A. U. Xomanosud [u ap.]. - Caukr-IlerepOypr : CIIOIMKuT, 2016. - 154 c. : un.
https://www.gukit.ru/lib/catalog
3. MHbopManmoHHbIE W KOMMYHHKAlIMOHHBIE TEXHOJOTMM B MEIUAMHIYCTPHH [DIEKTPOHHBIN
pecypc] : MeToauYecKkne yka3aHHs MO BBIMOJHEHUI0 nabopaTopHbix padot / C.-Ilerep6. roc. un-
T KUHO U TeneB. ; cocT. A. V. Xomganosuu [u mp.]. - Caukr-IletepOypr : CITIOIMKuT, 2016. - 154
c. : wi. PexxuM focTyna mo JIOTWHY | MapoJito
http://books.gukit.ru/pdf/2017/Metodicheskaya%
20literatura/Hodanovich i dr Inf i kommunik tehn v_mediaindustrii MU lab_rab _2016/Hod
anovich i dr Inf i kommunik tehn v_mediaindustrii MU lab_rab 2016.pdf
4. HecrepoBa, E. U. Texnonoruueckass cpena meavamuayctpuu [Tekcr] : yueOHOoe mocobue ams
By30B / E. UI. Hecteposa, B. C. SIkumosuy, I'. M. JIyroBoii. - Ya : Astepna, 2015. - 128 c.
https://www.gukit.ru/lib/catalog
5. OcHoBbl MenuabuszHeca| DneKTpoHHBIM pecypce] : yueOHuk / moxa pemakuueil E.JI. BapranoBoii.
— Mocksa : Acnexkr Ilpecc, 2014. — 400 c. — ISBN 978-5-7567-0724-3.- PexxuMm nocTymna: Ha
TEPPUTOPUHU MHCTUTYTA O€3 OrpaHNYEHUN, BHE HHCTUTYTA - 110 JIOTUHY U TapOJIIO.
https://e.lanbook.com/reader/book/68801/#1

7.2. UHTEepHET-pecypcehl
1.

7.3. JInleH3MOHHOEe U CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe odecriedeHue

Microsoft Office
Microsoft Windows

7.4. IIpogeccuoHabHbIE 023b1 JAHHBIX 1 HH(POPMALMOHHBIC CIIPABOYHbIC CHCTEMBI

Onexrpornsiid kataor oubnuoreku CIIGI MKuT. https://www.gukit.ru/lib/catalog
OnekrpoHHas Oubamorednas cucrema usnarenbcrsa «JIAHDy. http://e.lanbook.com

7.5. MaTepuaJibHO-TEXHUYECKOEe OOecrneuyeHue

HauMeHoBaHMe cenUAJIBHBIX OCHaNIEeHHOCTH CMEIUABHBIX MIOMEIeHUH ¥ MoOMellleHUil 1Ist
NMOMeELICHHI ¥ IIOMeIeHn i ISt CaMOCTOSATEIbHON PadoThI

€CaMOCTOSITEIbHON PadoThI

YueOHas aynuTopust Pabouee mecTo npenogaBarens, 000pyI0BaHHOE KOMIIBIOTEPOM U

MYJIbTUMEIUHHBIM ITpoekTopoM. Paboune Mecra oOyqaromuxcs. Jlocka
(MHTEepaKTUBHAS IOCKA) W/HITH SKpPaH.

ITomereHue st CaMOCTOSITENIbHOM PaGoune mecta oOy4aromuxcst 000pyJOBaHHbIE KOMIIBIOTEPAMH C
paboThl 00y4aroIInXCs MOJIKITIOYEHUEM K ceTH «VIHTepHeT» U TOCTYIIOM B 3JIEKTPOHHYIO
HHPOPMAIIMOHHO-00Pa30BaTEIBHYIO CPELy UHCTUTYTA.
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8. METOAUYECKHUE PEKOMEHJAIMU 110 OPTAHU3ALIUN OCBOEHUSA
ANCHUIIJIMHBI

W3yyaTth paszgensl AUCUUIUIMHBI PEKOMEHIYETCsl 10 TeMaM B COOTBETCTBUHU C COJEp)KaHHEM paboueit
nporpaMmbl JUCHUIIIINHBIL, IIPUACPIKUBASACH CICAYIOIICTO IMOPAaKa:

1. O3HaKOMUTBCS C IPOrpaMMOM 1O 3TOM TEME.

2. [TpounTaTh JEKIMOHHBI MaTepuad U CTPAHHUIBI PEKOMEHIOBAHHBIX Y4EOHUKOB, KOTOPHIE
PacCKpBIBAIOT COAEpKaHWE JaHHOW TeMbl. [IpM mepBOM 4YTEHUM CleIyeT YSICHATh OCHOBHBIE
noniokeHusi. [Ipy BTOpOM 4YTEHUU cielyeT BHOCHTH 0CO0O Ba)KHBIC IOJIOKEHHS, CXEMBI, MOJIENH,
OTCYTCTBYIOIIIME B KOHCIICKTC. OTMETUTH BOITPOCKI, KOTOPBIC OKa3aJIMCh HEIMOHATHBIMU.

3. [Io BO3MOXHOCTH MOJYYUTh KOHCYIbTAL[MIO MpErnojiaBaTelisi, €ClIM HEMOHMMaHUE YaCTHBIX
BOITPOCOB MPEIATCTBYCT HaHBHeﬁmeMy IIOHUMAHWIO TUCHUITIJINHBI.

4. W3yunts Martepuan TIIATEIBHO, CTPEMSCHh MOHSITh M YCBOUTh OCHOBHBIE TEOPETUUYECKUE
MOJIOKEHHU S, 3aKOHOMEPHOCTH.

5. B mpomecce wu3ydeHuss cienyer — JIONOJHUTh  KOHCHEKT JIGKIUMHA  MarepuajaMu,
00JeryaronmMy TMOHUMaHUEe JaHHON TeMbl. Takol KOHCHEKT MO3BOJIUT YIYYIIUTh TEOPETUYECKYIO
MOATOTOBKY U COKOHOMUT BPEMsI PU MOATOTOBKE K SK3aMEHY.

6. B KoHcrnekTe M0KHBI IPUCYTCTBOBATh CJENYIOIINE MaTepHallbl:

. OcHOBHBIE TEOPEMBI C IPUBOJAUMBIMH J10KA3aTEIbCTBAMY;

. OcHoBHbIE omnpeneneHus U GOpMyITUPOBKH;

. HcxonHple IpeAnoChUIKM Ui BbIBOAA (OPMYIT U OKOHYATENbHBIE (POPMYIIBI;
. KpaTkue BBIBOJBI 10 U3ydaeMoOil Teme.

B nenom oOydyeHue CTpOUTCS MO KIACCHYECKOM CXeMe H3JIOXKEeHHs MaTephalla C MOCIeTyIOLIM
3aKpeIICHUEM M KOHTPOJIEM KauecTBa YCBOEHHsI MaTepuaa.

JlaGopaTopHble pabOTBl MOTYT BBIIOJHATHCS CTYACHTAMH KaK CaMOCTOSTENbHO, TaK M B MallbIX
Ipymmax.

OcHOBHbBIEC CBellEHHMs Kypca H3JI0)KEHbl B HH(GOPMAIMOHHBIX OJI0KaxX (JIeKIMOHHBIN MaTepuall,
pEKOMeH1yeMast IUTEepaTypa).

KoHTpoiap ¥ CaMOKOHTpOJIb MPOBOJUTCS B TEUYEHUE BCErO IEPUOAA M3YYEHUS JUCLMILIMHBL
3aKkpervieHne TEOPETUYECKOro MaTepuasia MPOU3BOAMTCS BO BpEMsl BBINOJHEHHs J1abOpaTOPHBIX
pa0OT M MX 3alIMThl, a TaK K€ IpPHU BBICTYIUIGHMH C J0KIaaoM. HemocpencrBenHoe oOuieHue
CTYJIEHTa C IpernoaBaTelieM sBisieTcs Hanoosee 3 (HEeKTUBHBIM CIIOCOO0M U3y4€HUs AUCLUILINHBIL.
OK3aMeH 110 TEOPETUYECKOW YaCTU TUCLMIUIMHBI IPOBOAMUTCS TOJIBKO IIOCIE YCIEIIHOIO BBIIOJHEHUS
Y 3aIIUTHI BCETO KOMIUIEKCA 3a/1aHUH.
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