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Crpykrypa
(poHIa OLIEHOYHBIX CPEACTB
no aucunminbe « MHTepHer Bemen»

Ne | Dransl popmuposa- Ilepeuenn 3YHm (3.1, V1, H1...) KoHTposbHBIE 3a/1aHNS WU UHBIE MATEPUAJIBI, Onncanue mo-
/0 | HUS KOMIOETEHIMH | (opMupyembIx HE0OXOIMMBIE JJIS OLICHKH 3HAHUH, YMEHHUH, Kaszarenei u Kpure-
KOMIETeHIINH HaBBIKOB U ONBITA JAESITEIbHOCTH, XapaKTepH- pHUEB OLIEHUBAHUS
3YIOIIMX 3Tanbl POPMHUPOBAHUS KOMIIETCHIIMH | KOMIIETEHLUH Ha pa3-
B IIpOLIECCe OCBOEHUS 00pa30BaTeIbHON JUYHBIX dTarnax
IIPOrpaMMbI ¢dbopmupoBaHus,
OIMCAHUS IIKaJ OIle-
HUBaHUs
1 | Konnenmwms uHTEp- I1K-4 3.3HaTh COBpEMEHHBIC JlabopaTtopHas pabora 1 9-10 6ammoB —

HETa BEIEn

TEHCHIINU Pa3BUTHUS U
NPUMEHEHHUs] HHHOBAIIH-
OHHBIX IU(POBBIX
komrioneHT U T-undpa-
CTPYKTYPbI PEATPUSATHUS
V.¥YMeTh npoeKkTHpo-
BaTh, pa3pabaThIBaTh U
BHEJPATH HHHOBAIIMOH-
HbIe I (POBLIE
komrioHeHTsl T undpa-
CTPYKTYPbI PEATPUSATHUS
H.Bnanets HaBRIKaMu
MPOEKTUPOBAHUS, Pa3pa-
OOTKHU M BHEJPECHUS MH-
HOBAIIMOHHBIX IU(PPO-
BbIX KOMIIOHEeHT M1T-

UHPPACTPYKTYPbI
HpEeAPUATHS

c(hOpMUPOBAHHEIE CH-
CTeMaTHYECKHUE 3Ha-
HUSI; HA BBICOKOM
YPOBHE OCYIIECTBIIS-
eMbIe YMEHHUS, yCIIell-
HO IpUMEHsSIeMbIE Ha-
BBIKH; 7-8 0aljI0B —
chopMupoBaHHBIC, HO
coZiepKalIie OTaeIb-
HbIE TIPOOEITBbl 3HAHMS,;
B IIEJIOM YCIICIIHBIE,
HO COJep KaIue OT-
JeNbHbIE TIPOOeITbI
YMEHUS; B 1IETIOM
yCIIEIIHOE, HO CO-
JeprKalee OTIeIbHbIC
npo0esbl MPUMEHEHUE
HaBEIKOB; 5-6 0aI0B




— o011ue, HO HE
CTPYKTYPHUPOBaHHbBIC
3HAHUS; HE CUCTEMA-

TUYECKH OCYIIECTBIISI-
eMbIe YMCHHUSI, HE CH-
CTEeMAaTHUYECKHU TPUMeE-
HEMbIC HAaBBIKH; 4 U
MeHee 0aJuIoB — CTy-
JIEHT OOHApY>KUJ He-
COCTOSTEILHOCTh OT-
BeToB (10)

TexHonoruu UHTEp-
HeTa Beleu

[1K-4

3.3HaTh COBPEMEHHBIE
TEHJCHIIMU Pa3BUTHUS U
IIPUMEHEHUS] HHHOBAIU-
OHHBIX HHU(POBBIX
xomnoHeHT UT-undpa-
CTPYKTYpbI IPEANPUATHUS
VY. YMeTs NpoeKTUpo-
BaTh, pa3padaThIBaTh U
BHEJPATH NHHOBAIIOH-
Hble LU(poBBIE
xomnoHeHTsl UT ungpa-
CTPYKTYpbI IPEANPUATHUS
H.Bnagets HaBBEIKaMU
MIPOEKTUPOBAHU, pa3pa-
OOTKHU 1 BHEAPEHUS UH-
HOBAI[MOHHBIX U PO-
BbIX KOMIIOHEHT M1T-

HHQPACTPYKTYpPHI
IPEIIPUITHS

JlabopaTtopHas pabota 2

14-15 GamoB —
chopMUpOBaHHBIE CH-
CTEMaTHYCCKUE 3Ha-
HHUSL; Ha BEICOKOM
YPOBHE OCYIIIECTBIIS-
eMbIe YMEHHS, yCIIe-
HO MPUMEHSIEMbIC Ha-
BBIKH; 11-13 GammoB —
c(hOpMHUPOBAHHEIE, HO
COJIEpIKaIINe OTICITh-
HBIE TTPOOEITBI 3HAHUS;
7-10 6amToB — o0IIHE,
HO HE CTPYKTYpPUPO-
BaHHBIC 3HAHMS; HE
CUCTEMaTUYECKH OCY-
IIECTBIIIEMBIC YMe-
HHUS; HE CUCTeMaTHye-
CKU TIPUMEHSIEMBIC Ha-
BBIKH; 6 U MeHee Oall-
JIOB — CTYZICHT O0OHa-
PYKUIT HECOCTOSTEb-
HOCTB OTBETOB (15)




CpenctBa obpa-
OOTKH JTaHHBIX

[1K-4

3.3HaTh COBpEMEHHbIE
TEHJCHLIMU Pa3BUTHUA U
NPUMEHEHUS] HHHOBAIIU-
OHHBIX IU(POBBIX
komroneHT U T-undpa-
CTPYKTYpPBI IPEAIPUATHUS
V.¥YMeTb npoexTupo-
BaTh, pa3padbaThIBaTh U
BHE/PATb NHHOBAIIOH-
Hble [IU(pPOBLIE
xomnoHneHnTsl UT undpa-
CTPYKTYpPBI IPEIIPUATHUS
H.Bnanets HaBeIKaMu
IIPOEKTUPOBAHUS, Pa3pa-
OOTKHU ¥ BHEJPCHUS WH-
HOBALIMOHHBIX IU(DpPO-
BbIX KOMIOHEHT UT-

UHPPACTPYKTYPbI
IpeIIpUITUS

Jlaboparopnas pabora 3

14-15 GamioB —
c(hOpMUPOBAHHBIE CH-
CTEeMaTHYECKUE 3Ha-
HUS; HA BBICOKOM
YPOBHE OCYIIIECTBIIS-
eMble YMEHHUS, yCIIell-
HO NMPUMEHSEMbIC Ha-
BbIKH; 11-13 GamioB —
c(hOpMHUPOBAHHBIE, HO
coJieprKaliie OTAeIb-
HBIE MTPOOEIIbI 3HAHUS;
7-10 6amoB — oOmIHeE,
HO HE CTPYKTYpPHPO-
BaHHBIC 3HAHMUS;, HE
CHUCTEMAaTHICCKH OCY-
HIECTBIIsIEMbIE yMe-
HUS; HE CHCTEMaTHye-
CKU TIPUMEHSEMBbIE Ha-
BBIKH; 6 1 MeHee 0aJl-
JIOB — CTYJEHT OOHa-
PYKWJI HECOCTOSTEb-
HOCTh OTBETOB (15)

[IpoexTupoBanue
ycrpoiicts s Un-
TEepHETa-Belen

I1K-4

3.3HaTh COBPEMEHHBIE
TEHJCHIIMU Pa3BUTHUA U
MIPUMEHEHUS HHHOBAIIH-
OHHBIX IIU(POBBIX
kommoneHT UT-undpa-
CTPYKTYPBbI NIPEIPUATHUSL
V.¥YMeTb npoexTupo-
BaTh, pa3padaTbIBaTh U
BHEJPATH HHHOBAIOH-
HbIE IIU(POBLIE
koMmroneHTsl UT undpa-

JlabopaTtopHas pabota 4

14-15 6amnoB —
c(hOopMHpPOBAHHBIE CH-
CTeMaTU4YeCKue 3Ha-
HUSI; Ha BBICOKOM
YPOBHE OCYIIIECTBIIS-
eMbI€ YMEHHUS, YCIIeIlI-
HO IpUMEHsSIeMbIC Ha-
BbIKH; 11-13 GamioB —
c(hOpMHUPOBAHHBIE, HO
coJieprKalie OTAEIb-
HbI€ MTPOOEIIbI 3HAHUS;




CTPYKTYPHBI PEATPUATHUS
H.Bnagets HaBBIKaMU
MPOEKTUPOBAHUSA, pa3pa-
OOTKH U BHEAPEHUS UH-
HOBAIMOHHBIX ITUDPO-
BBIX KoMmIoHeHT UT-

UHPPACTPYKTYPHI
IPEIIPUATHS

7-10 6amoB — ob1He,
HO HE CTPYKTYpPHUPO-
BaHHBIE 3HAHUS, HE

CUCTEMaTUYECKH OCY-
IIECTBIIIEMBIC YMe-

HHUS; HE CUCTeMaTHye-

CK{ TIPUMECHSIEMBIC Ha-

BBIKH; 6 U MeHee Oall-
JIOB — CTYACHT O0OHa-

PYKUIT HECOCTOSTENb-
HOCTB OTBETOB (15)

Pazpabotka
MIPOrPaMMHOTO
o0ecrieueHus

[1K-4

3.3HaTh COBPEMEHHBIE
TEHJCHIIMU Pa3BUTHUS U
IIPUMEHEHUS] HHHOBAIU-
OHHBIX HHU(POBBIX
xomnoHeHT UT-undpa-
CTPYKTYpbI IPEANPUATHUS
VY. YMeTs NpoeKTUpo-
BaTh, pa3padaThIBaTh U
BHEJPATH NHHOBAIIOH-
Hble LU(poBBIE
xomnoHeHTsl UT ungpa-
CTPYKTYpbI IPEANPUATHUS
H.Bnagets HaBBEIKaMU
MIPOEKTUPOBAHU, pa3pa-
OOTKHU 1 BHEAPEHUS UH-
HOBAI[MOHHBIX U PO-
BbIX KOMIIOHEHT M1T-

HHQPACTPYKTYpPHI
IPEIIPUITHS

JlabopaTopHas pabora 5

14-15 GamoB —
chopMUpOBaHHBIE CH-
CTEMaTHYCCKUE 3Ha-
HHUSL; Ha BEICOKOM
YPOBHE OCYIIIECTBIIS-
eMbIe YMEHHS, yCIIe-
HO MPUMEHSIEMbIC Ha-
BBIKH; 11-13 GammoB —
c(hOpMHUPOBAHHEIE, HO
COJIEpIKaIINe OTICITh-
HBIE TTPOOEITBI 3HAHUS;
7-10 6amToB — o0IIHE,
HO HE CTPYKTYpPUPO-
BaHHBIC 3HAHMS; HE
CUCTEMaTUYECKH OCY-
IIECTBIIIEMBIC YMe-
HHUS; HE CUCTeMaTHye-
CKU TIPUMEHSIEMBIC Ha-
BBIKH; 6 U MeHee Oall-
JIOB — CTYZICHT O0OHa-
PYKUIT HECOCTOSTEb-
HOCTB OTBETOB (15)




WNHnycTpuanbHbIi
(IPOMBIIUTIEHHBIN)
WHTEPHET Bellel
IToT (Industrial
Internet of Things)

[1K-4

3.3HaTh COBpEMEHHbIE
TEHJCHLIMU Pa3BUTHUA U
NPUMEHEHUS] HHHOBAIIU-
OHHBIX IU(POBBIX
komroneHT U T-undpa-
CTPYKTYpPBI IPEAIPUATHUS
V.¥YMeTb npoexTupo-
BaTh, pa3padbaThIBaTh U
BHE/PATb NHHOBAIIOH-
Hble [IU(pPOBLIE
xomnoHneHnTsl UT undpa-
CTPYKTYpPBI IPEIIPUATHUS
H.Bnanets HaBeIKaMu
IIPOEKTUPOBAHUS, Pa3pa-
OOTKHU ¥ BHEJPCHUS WH-
HOBALIMOHHBIX IU(DpPO-
BbIX KOMIOHEHT UT-

UHPPACTPYKTYPbI
IpeIIpUITUS

Jlaboparopnas padota 6

14-15 GamioB —
c(hOpMUPOBAHHBIE CH-
CTEeMaTHYECKUE 3Ha-
HUS; HA BBICOKOM
YPOBHE OCYIIIECTBIIS-
eMble YMEHHUS, yCIIell-
HO NMPUMEHSEMbIC Ha-
BbIKH; 11-13 GamioB —
c(hOpMHUPOBAHHBIE, HO
coJieprKaliie OTAeIb-
HBIE MTPOOEIIbI 3HAHUS;
7-10 6amoB — oOmIHeE,
HO HE CTPYKTYpPHPO-
BaHHBIC 3HAHMUS;, HE
CHUCTEMAaTHICCKH OCY-
HIECTBIIsIEMbIE yMe-
HUS; HE CHCTEMaTHye-
CKU TIPUMEHSEMBbIE Ha-
BBIKH; 6 1 MeHee 0aJl-
JIOB — CTYJEHT OOHa-
PYKWJI HECOCTOSTEb-
HOCTh OTBETOB (15)

OmBIT UCIIONIB30BA-
HUSL «YMHBIX»
YCTPOMCTB U ITe-
PCIIEKTUBBI pa3BU-
TUA I/IHTepHeTa BC-

meu

I1K-4

3.3HaTh COBPEMEHHBIE
TEHJCHIIMU Pa3BUTHUA U
MIPUMEHEHUS HHHOBAIIH-
OHHBIX IIU(POBBIX
kommoneHT UT-undpa-
CTPYKTYPBbI NIPEIPUATHUSL
V.¥YMeTb npoexTupo-
BaTh, pa3padaTbIBaTh U
BHEJPATH HHHOBAIOH-
HbIE IIU(POBLIE
koMmroneHTsl UT undpa-

JlabopaTtopHas pabota 7

14-15 6amnoB —
c(hOopMHpPOBAHHBIE CH-
CTeMaTU4YeCKue 3Ha-
HUSI; Ha BBICOKOM
YPOBHE OCYIIIECTBIIS-
eMbI€ YMEHHUS, YCIIeIlI-
HO IpUMEHsSIeMbIC Ha-
BbIKH; 11-13 GamioB —
c(hOpMHUPOBAHHBIE, HO
coJieprKalie OTAEIb-
HbI€ MTPOOEIIbI 3HAHUS;




CTPYKTYPHBI PEATPUATHUS
H.Bnagets HaBBIKaMU
MPOEKTUPOBAHUSA, pa3pa-
OOTKH U BHEAPEHUS UH-
HOBAIMOHHBIX ITUDPO-
BBIX KoMmIoHeHT UT-

UHPPACTPYKTYPHI
IPEIIPUATHS

7-10 6ayu10B — 00MIHE,
HO HE CTPYKTYpPHUPO-
BaHHBIE 3HAHUS, HE

CUCTEMaTUYECKH OCY-
IIECTBIIIEMBIC YMe-

HHUS; HE CUCTeMaTHye-

CK{ TIPUMECHSIEMBIC Ha-

BBIKH; 6 U MeHee Oall-
JIOB — CTYACHT O0OHa-

PYKUIT HECOCTOSTENb-
HOCTB OTBETOB (15)

Hroro no texyuen I1K-4 100 6aiutoB
aTTeCTaIluu
HpomesxyTounas aT- [K-4 3aueTHbIN OHUIIET 100 Gannos

TECTALHS




MunucTepcTBO HayKH U Bbicliero oopazosanus Poccuiickoit denepanuu
YNTUHCKUU UHCTUTYT (OUITNAI)
OI'bOY BO «bAUKAJIBCKNU I'OCY JAPCTBEHHBIM YHUBEPCUTET»

Kadenpa nanpopmanimoHHBIX TEXHOJIOTUHN U BHICIIEH MATEMATUKU

OueHoYHbIE CPeICTBA TEKYIEro KOHTPOJIA
JlaGoparopnas pabota 1 (Ilpunoxenue 1).
Jlabopatopnas pabora 2 (IIpunoxenue 2)

Jlabopatopnas pabora 3 (IIpunoxxenue 3)
JlaGoparopnas pabota 4 (IIpunoxenue 4)
JlaGoparopnas pabota 5 (IIpunoxenue 5)
JlaGoparopHas padota 6 (IIpunoxenue 6)
Jlabopatopnas pabora 7 (IIpunoxxenue 7)

Nk =

OueHOYHbIE CPEICTBA IPOMEKYTOUYHOT0 KOHTPOJIS

Bbuisetsl k 3a4éTy BO 2-M cemecTpe Ha 4-M Kypce
(MaTepuaibl K 3auety npuBeneHsl B [Ipunoxenuu 8)

OBPA3EILl BUJIETA K 3AUETY
MUHHCTEPCTBO HAYKH U BBICIIETO 00pa30BaHUs Hampasnenue - 38.03.05 busnec-
Poccuiickoi @enepanyn nHpopMaTHKa

YNUTHHCKUI HHCTUTYT ((priuan) [Tpoduis - Lludpposas s3koHOMHUKA
®enepalibHOTO rocyaapcTBeHHOr0 OrokeTHOr0  Kadenpa nndopmanmoHHBIX TEXHO-

00pa30BaTENBHOIO YUPEKICHHUS JIOTHH U BBICIIEH MaTeMaTHKH

BBICIIIETO 00pa30BaHUS «BAU- HucuuminHa - UHTepHeT Benien
KAJIbCKNM T'OCYIAPCTBEHHbBIN YHU-
BEPCUTET»

(U1 ©I'bOY BO «bI'Y»)
BUJIET Ne 1
1. Tect (20 GanoB).
2. Ins npeiIo’)KeHHOM CUTYallMi COCTAaBUTD IJIaH 00CIeI0BAHMS PETPUITHS
JUTSL aHAJIM3a CUCTeMBI yripaBieHus (40 6amios).
3. CocTaBUTh aHKETHI JIJIs1 MEHEPKEPOB CPETHETO 3BEHA IS OLIEHKH 3P dEeKTUBHO-
CTH cucTeMbl ynpasienus (40 6amios).

CocTaBuTenb b.W. Ilpurnsanos
3aBenyromuii kadenpoi JLU. Tpyxuna




IIpunoxenue 1
Jlabopatopnas pabora: Konnernmust Marepuera Bemeit (IoT)

L]env pabomul

N3y4nTh OCHOBHBIE IPUHLMIBI M KOHLENIUU VHTEepHETa Bellew, a TakkKe
MMO3HAKOMHUTHCS C €r0 apXUTEKTYPOUl, KOMIIOHEHTaMH U PUMEHEHHUEM B PEATIbHBIX
CUCTEMaX.

O6opyaoBaHUE U POrpPaMMHOE 0OecTIeUeHUE:

KomribroTep ¢ ycTraHoBlIeHHOM onepaninoHHo# cuctemoit (Windows, Linux).

VYerpoiictBo A pazpaboTku Ha 0a3ze MUKPOKOHTpoiuiepa (Hampumep, Ar-
duino unm Raspberry Pi).

JaTuuku (TeMnepaTypsbl, BIaXKHOCTH, ABUXKEHHUS U T.1.).

CoeauHUTENBHBIE TPOBOJA.

[Tporpammuoe obGecneuenue uist pazpadbotku (Hampumep, Arduino IDE,
Thonny g Python).

Omynarop obiaunoro cepsuca (Hanpumep, ThingSpeak unu Blynk).

3aganue

Teopernueckas 4acTh:

N3y4uTh olpeesieHue 1 KIIK0YEBbIE XapakTepucTuku IHTEpHEeTa Belen.

O3HakoMUTBCS ¢ apxuTekTypod loT M ee OCHOBHBIMH KOMIIOHEHTaMH:
CEHCOpBI, CeTH, 00JIAYHbIE CEPBUCHI U MHTEP(EIChl OJIb30BATENS.

[TpocmoTpeTs npuMepsl npumeHeHus [oT B pa3auyHbIX OTpaciifax: YMHBIN
JIOM, 3/IpaBOOXPaHEHHUE, CEIbCKOE X03MCTBO, TPOMBIIIIEHHOCTb.

[IpakTrueckas 4acTh:

[ar 1: YcranoBute Arduino IDE u HacTpoiite Bamry miaTy pa3paOoTKu
(manmpumep, Arduino Uno).

[ar 2: IMoakmtounte natuuk (Hanpumep, DHT11 nna usmepenus: temmepa-
TYpPBbI U BIIAXKHOCTH) K IIATE.

[ITar 3: Hanumwure CKETY, KOTOPBIA CUUTHIBACT JIAHHBIE C JATYUKA U BBI-
BOJMT MX B [IOCJIEI0BATEIbHBII MOHUTOD.

[Iar 4: Ucnons3ys obnaunbiii cepBuc (Hanpumep, ThingSpeak), Hactpoiite
OTMPABKY JAHHBIX COCTOSIHUS JaTYMKA Ha 00IauHyI0 TiaThopmy.

[Iar 5: Co3naiiTe BeO-uHTEpdEiic, KOTOPHIM OyaeT 0ToOpa)kaTh JIaHHbIE, M0-
aydeHHbIe u3 oOsauyHoro ceppuca. Mcnonwszyiitte HTML, CSS u JavaScript ms
pa3pabOTKU CTpaHUIIbl, HA KOTOpPOHl OyAyT OTOOpa)kaThbCi JaHHBIE B PEalIbHOM
BPEMEHH.

IIpunoxenue 2
JlaGopaTopHasi padora: TexHo10ruM HHTEPHETA Belleil
Tema: UcciaenoBanue U peajqu3anus OCHOBHbIX TEXHOJOIMH B UHTEPHET Be-
e
Lenu pabomui:
1. N3y4nTh OCHOBHBIE TEXHOJOTUH, UCIIOJIb3YEMbIE B UHTEPHETE BEIIEH.
2. HayuuTbCs NPUMEHSATh CEHCOPbI U MUKPOKOHTPOJUIEPHI JJIs1 CO3/IaHUS IPOCTEM -
mero loT-pemenus.



3. OcBoUTHh OCHOBBI PaOOTHI C OOJIAYHBIMHU CEPBUCAMHU JIJII XpPAaHEHUS U aHAIHM3a
JIAHHBIX, TTOJIy4aeMbIX OT yCTpoucTB [oT.
O0opynoBaHue U MaTepPUAJIbI:
o Muxkpokontposuiep (Hanpumep, ESP8266 nnu Arduino ¢ Ethernet Shield)
o JlaTumku (Hanmpumep, TEMIEPATYPHBINA, BIAXXHOCTH, TBUKEHUS)
o KommnoneHTs! asist cOopku cxeM (pe3ucTopsbl, MPOBOIA, MAKETHBIE MJIATHI U T.1.)
« KommbroTep ¢ ycranoBiaeHHO# cpenoit pa3padotku (Arduino IDE wimm ananor)
o JlocTyn x HHTEPHETY
o OOnauHblii cepBUC I XpaHeHUs AaHHbIX (Harnpumep, ThingSpeak, AWS IoT,
Google Cloud IoT)
3anaun:
1. Coop naHHBIX:
o Cobepute cxeMy € HCHOJb30BAHUEM OJHOTO W3 JaTYMKOB (HAIpUMeED,
TEMIIEPATYPHOI0) U MUKPOKOHTpPOJLIEPA.
o Hactpoiite Koa misi CYUTHIBAaHUS JAHHBIX C JATYMKA W UX TIEPEeIayu 1o
Wi-Fi B o0naunsIii cepBuc.
2. O0padoTKa TaAHHBIX:
o Co3paiiTe y4eTHYIO 3alliCh Ha BBIOPAaHHOM OOJJAYHOM CEpPBHUCE U Ha-
CTpOMTE KaHAJI JJIsl OJTYYEHUS JaHHBIX.
o Hamuimure xox A OTIPaBKU JAHHBIX C BAIIETO YCTPOMCTBA B 00JIaKO C
OTIpe/ICTICHHON MEPUOIUYHOCTHIO (HAIPUMEDP, KAKIYI0 MUHYTY).
3. Busyaausaunus JaHHbIX:
o Hactpoiite Bu3yanu3aiuio JaHHBIX B 00J1auHOM cepBuce (rpaduku, Tad-
JIULBI U T.JT.).
o Co3maiite mpocToil BeO-MHTEpPEHC WM WUCHOJIB3YWTE BCTPOCHHBIE
BO3MOXHOCTH O0JIAYHOTO CEPBUCA JJI1 OTOOPaKEHUS! TaHHbIX.
4. AHaJu3 TaHHBIX:
o [IlpoBeauTe aHaNMM3 MOJYYCHHBIX JAHHBIX, ONMPEICIIUTE UX CPEIHHUE 3HA-
YeHUS, MAKCUMYMBI 1 MUHUMYMBI 32 OTNPEICIICHHBIN TIEPUO ] BPEMECHH.
o [IloaroroBeTe BHIBOABI O COOpaHHONW MHQOpPMALMU: KaKWe HAOIIOJCHUS
MO>KHO CJIEJIaTh HA OCHOBAHUU JJAHHBIX (HAIIpUMEDP, U3MEHEHUS TeMIlepa-
TYpbl B 3aBUCUMOCTH OT BPEMEHU CYTOK).

Ipuiaoxenue 3
JlaGoparopuasi pabora: Cpeacrsa o0pad0TKH JaHHBIX B HHTEPHET Belleil
Lenv pabomur: I3yunth MeTONbI U CpeACcTBa 0OpaOOTKHU JaHHBIX, MOTYUYEH-
HbIX 0T [0T-ycTpoiCTB, a Takke HayYUThCS PUMEHATH Pa3Iu4YHbIE HHCTPYMEHTHI
JUISl aHAJIM3a U BU3YyallM3aluy JAHHbIX.
3ananue:
1. Boioop IoT-ycrpoiicTBa:
o Bpibepure ogHO nnn Heckonbko [0T-ycTpoiicTB, KOTOpBIE BBl OyieTe Uc-
HOJIB30BaTh AJIsl cOOpa JaHHBIX. ITO MOTYT OBITh JAaTUUKU TEMIEPATYPHI,



BIIQXXKHOCTH, JABWXKEHUS U T.1. (Hampumep, Arduino, Raspberry Pi ¢ mon-
KIIFOUEHHBIMU JaTYMKAMM).
2. CoOop naHHBIX:

o Hacrpoiire Bame loT-ycTpoiicTBO 11 cOOpa JaHHBIX B TEUCHUE OIPEIc-
JeHHOro BpemeHu (Hampumep, 30 munyT). [[aHHBIE JOJIKHBI BKIIIOYATh
xoTa Obl 3 mapamerpa (Hampumep, TeMreparypa, BIaKHOCTh, YPOBEHb
CBETA).

o 3anummure coOpaHHble nJaHHbIe B (aiin CSV wnmm B o0naunyro 0a3y JaH-
HbIX (Hanpumep, Firebase, AWS).

3. O0padoTKa T1aHHBIX:

o HWcnonp3yss Python, co3maiite ckpunT ais W3BICUEHUs] JaHHBIX W3
Bamero ¢aiina CSV unu 6a3bl JaHHBIX.

o [lpousBenure npeaBapuTENbHYI0 00pa0OTKY JAAHHBIX: YAAJIUTE MPOIYC-
KM, TIpeoOpa3yiTe naHHbIE B HY>KHbIE (hopMaThl (HarmpuMmep, mpeoopaso-
BaHME CTPOKOBBIX 3HAUCHUH JaT B ¢opmar datetime).

4. AHaJu3 JaHHBIX:

o IlpoBenuTte mpocTelnii aHaIu3 COOpaHHBIX JaHHBIX. Berauciaure cpe-
HUE 3HAYEHUS, MAKCUMYMbl U MUHUMYMBI JIJI KQXKJA0TO U3 MapaMeTPOB.

o DBbIsIBUTE OCHOBHBIE TPEHJbl, TAKHE KaK M3MEHEHUE TeMIepaTypbl WU
BJIQKHOCTHU C TEYEHUEM BPEMEHMU.

5. Busyaausauusi JaHHBbIX:

o HWcnonb3ys oubnuorexky Matplotlib unu Seaborn, coznaiite rpadguku pis
BU3yalIM3alKi coOpaHHbIX AaHHbIX. [locTpoiire:

» JlunelHsblil rpaduK A U3MEHEHUST TEMIIEPaTyphbl U BIAKHOCTH BO
BPEMEHH.

» Tucrorpammy 1is pacnpeneneHuss 3Ha4eHUs: OAHOTO U3 MapamerT-
POB (HampuMep, TeMIEePaTypbl).

IIpunoxenue 4
JlaGopaTopHas padora: IlpoekTupoBanue ycrpoiicts Ajasi UHTepHeTa Beuien

Tema: Pa3paboTka ¥ NMPOEKTUPOBAHHME YCTPOMCTBA sl cOOpa JaHHBIX Ha
ocHoBe Murepuera Bemeit (IoT)

Llenv pabomwvi: O3HAKOMHUTBCS C OCHOBHBIMM 3TallaMd TPOEKTHUPOBAHUS
ycTpoicTB 11t [oT, u3yunth paboTy AaTYUKOB M MUKPOKOHTposUiepoB. Hayuutscs
coOupaTh JaHHbIE C JATUYUKOB U MepeaaBath ux uepe3 MHTepHerT.

Ob6opynoBanmue u I10:

MuxkpokonTtposuiep (Hanpumep, Arduino, ESP8266, ESP32)

JlaTuuku (TemMnepatypbl U BIQKHOCTH, JaBICHUS WA JBUKEHUSA )

Mopyne Wi-Fi (eciiu He BCTpO€H B MUKPOKOHTPOJLIED)

Breadboard u coequauTENBHBIC TPOBOIA

Komnrerotep ¢ ycraHoBieHHOW cpenoi pazpabotku (Arduino IDE wunu
aHaJjor)

Nk =



6. Ilnmardhopma mns cbopa manubix (Hampumep, ThingSpeak, Blynk, Adafruit
10)
3axayu:

1. BwiOpaTh u onmcath THIT YCTPOKWCTBA, KOTOPOE BBl coOMpaeTech pa3padboraTh
(manpumep, "ymHBIH TepMomeTp", "MOHHMTOp KadecTBa Bo3ayxa', "yMHOe
ocBernieHue").

2. TlomobpaTh HEOOXOAMMBIEC NATYMKU ISl BAIIETO YCTPONUCTBA U 0OOCHOBATH
CBOM BBIOOD.

3. CocTaBUTh CXEMY O3JEKTPOINOAKIIOYEHUsI BBIOPAHHBIX JAaTYUKOB K MHK-
POKOHTPOJLIIEPY.

4. HanucaTh nporpaMmmy Juisi MUKPOKOHTpOJLIEpa, KoTopasi OyeT:

o YuTaTh NaHHBIC C JATYUKOB.

o Iloaxmrouatbes k Wi-Fi.

o OrtnpaBnsaTe coOpaHHBIE JaHHBIE Ha BBIOpaHHYIO TUIATPOPMY IS
cOopa JTaHHBIX.

5. HacTpouTh BU3yaJM3alMIiO JaHHBIX Ha MIaTdopMme, 9TOOBI UMETh BO3MOXK-
HOCTb OTCJICKMBATh U3MEHEHHUSI IAHHBIX B pEaIbHOM BPEMEHH.

6. IloaroroBuThH OTYET O MPOACIAHHON pabOTE, BKIIOYAIOIITUNA:

o OnucaHue ycTpoHCTBA U €ro (PYHKIIMOHAIBHOCTH.
o CXeMbl OJIKIIIOUECHHUS.
o HMcXomHbIi KO ITPOrpaMMBl.
o CKpUHIIOTHI BU3yalu3alliy JaHHBIX Ha TaThopMme.
o BbIBOIBI 0 TIpOaEIaHHON paboTe U BO3MOXKHBIX YIYUIIEHUSIX BaIIEeTO
YCTPOMCTBA.
Kpurepuu ouenku:

o [IlonHOTa BBITIONIHEHMSI BCEX ITAIOB J1a00OPaTOPHOU pabOTHI.

« KauecTBO HanmMcaHHOTO KOJ]a M KOPPEKTHOCTH €T0 PaOOTHI.

o YMEHHE aHAM3UPOBATh U UHTEPIPETUPOBATH TOJYICHHBIC JaHHBIC.

o Odopmnenne otueta (CTPYKTypa, SCHOCTb W3JIOKEHUS, BH3yaJbHBIC
AJIEMEHTHI).

Cpoxu BbINOJIHeHU: 2-3 Heqenu (B 3aBUCUMOCTH OT CIIOKHOCTH ITPOEKTA)

Ipunoxenue S
JlaGoparopHasi padora: PazpadoTka nporpaMmMHoro odecredenus s loT-

yCTPOMCTBA
Lenv pabomul:

Hayuutbcs pazpabaTsiBath porpammuoe obecrneuenue s loT-ycTpoiicTna,
UCIIOJIb3YSl TOCTYMHBIE UHCTPYMEHTBI U TEXHOJOTMU. O3HAKOMUTHCSI C OCHOBAMU
paboThI C TaTYMKaMU U aKTYaTOpaMH, a TAKXKe ¢ Iepeaueit JaHHBIX M0 CETH.

3agaum:

1. V3y4uTh OCHOBBI pabOTHI C TATYUKOM (HampUMep, TEMIIEPATYPHBIM UIIU CBE-

TOJIMOJIOM).



W

. Hamucatp mporpammHoe obecrniedeHue Juisi cOopa JaHHBIX C TaTYHKA.

Opranu3oBaTh Nepeaavy JaHHBIX HAa CEPBEP WM 00Ja4YHYO I1aTGopmy.

. PeanuzoBathb IMPOCTYIO BU3YyAJIMU3ANIO ITOJTYUCHHBIX JaHHDbIX.

O6opynoBaHne 1 HHCTPYMEHTBI:

MuxkpokonTposiep (Hanpumep, Arduino, Raspberry Pi unu ESP8266/ESP32)
Hatuuk (Hampumep, JaT4UK TemmepaTypbl W BiaaxHocTd DHTI11 wim
AQHAJIOTUYHBIN )

CepBep wiu obnauynas miardopma (Hampumep, ThingSpeak, Adafruit 10,
AWS IoT)

Cpena pazpabotku (Hanpumep, Arduino IDE, Visual Studio Code)
[ToakntroueHue K UHTEPHETY

Jransbl padoThbI:

. IloaroroBka o0opyaoBaHus:

o CobepuTte 1€Mb, TOJKIOYUB MUKPOKOHTPOJIJIEP K JATUYUKY H, IPU HE-
00XOIMMOCTH, K aKTyaTopy (Hampumep, pene i yHIpaBieHHs
YCTPOHCTBOM).

o IIpoBeppTe paboTOCIIOCOOHOCTH 000PYAOBaHUS (HAIPUMEp, UCTIOJIb3YS
0a30BbIi MpUMEp KOJIa ISl CUYUTHIBAHUS JTAHHBIX C TATYHUKA).

. Pa3pa0oTka nporpaMMHOro odecre4eHus:

o Hanmmure Kox A1 MUKPOKOHTpOJUIEpa, KOTOPbIA OYyJIET CUMUTHIBAThH
JaHHBIE C JaTYHKA.

o PeanusyiiTe QyHKUMIO Nepeiayu JaHHBIX Ha BBIOPAHHBIN CEpBEp WUIIU
obnaunyto mnatdopmy yepes HTTP i MQTT.

. HacTtpoiika cepBepa njin 00;1a4H0i m1aTrgopmbi:

o 3aperucTpupymrech Ha BBIOpAaHHON IUIATHOPME M CO3JAMTE HOBBIM
MPOEKT UJIN YCTPOUCTBO.

o Hactpoiite mapameTpsl NOAKIIOUYEHUSI U TIPOBEPHTE, YTO JaHHBIE KOP-
PEKTHO MPUHUMAIOTCSI CEPBEPOM.

Busyanuszauus JaHHBIX:

o MWcnonb3yiiTe BCTPOCHHBIE WHCTPYMEHTHl BH3yallU3allid OOJaYHOU
m1aT(GOPMbI WIIM HAMTUIIUTE MPOCTOE BEO-TIPUIIOKEHHUE JIJISi OTOOpaxe-
HUS TIOJTYYEHHBIX JAHHBIX.

o Peanusyiite rpaduk, oToOpaXkaronuii U3MEHEHUS MMOKa3aHUN JaTyuKa
BO BPEMEHH.

OT4er no 1aboparopHoii padore:

o Odopmute oTUeT, B KOTOPBIM BKJIIOUUTE OIMUCAHMS ATANOB PalOTHI,
CXEMBbI MOJKIIOYCHUS, (parMeHThl KOJa, CKPUHIIOTHI IUIATGOPMBbI U
BHU3yaJIN3alliy TaHHBIX.

o CnenaiiTe KpaTKhil BBIBOJ O BBITIOJHEHHON pabote, mpobiemax, ¢
KOTOPBIMH CTOJIKHYJIUCh, 1 METO/IaX UX PEIICHUSI.

Kpurepuu ouenku:
KoppekTHocTh paboThl yCTPOICTBA M MIPABIIIBHOCTh CYNTHIBAHUS JTAHHBIX.



YcnemnmHas nepenaya JaHHBIX Ha cepBep/00Iaunyto aThopMmy.
KadgecTBO 1 MHGOPMATHBHOCTHh BU3YATH3aIlNN JaHHBIX.
[TommHOTa M SICHOCTH OTYETA MO JTA0OpaTOPHOI padoTe.

IIpuioxenue 6
JlabopaTopHas padora: UnaycrpuaabHbiii uHTepHeT Bewei (I1oT)
Tema: MogeanpoBanue cUCTeMbl MOHMTOPMHIA W  yIPpPaBJIeHHA
NMPOMBINLJICHHBIM 000pPyI0BaHUEM ¢ HcnoJb3oBanueM IloT
Lenu pabomui:
. O3HaKOMHUTBCS ¢ OCHOBHBIMM NMpUHLHUIIAMU padoTel MHaycTpuansaoro UH-
tepuera Bemeit (I1oT).
. HayunTbcs ucnonb30BaTh CEHCOpPHI M YCTPOMCTBa Al cOOpa JaHHBIX B
IIPOMBIIUIEHHBIX YCIOBHSIX.
. PeasnivzoBath cucreMy yJaJ€HHOIO MOHHUTOPUHIA U YIpaBJi€HUS C MOMO-
mibio loT-tatdhopmel.
Ooopynosanue u I10:
Mukpokontposuiep (Hanpumep, Arduino, Raspberry Pi unmum ESP8266/
ESP32)
JlaTuuku:
o Temnepatypsl (Hanpumep, DS18B20)
o JaBnenus (Hanpumep, BMP180)
o XoOJUla WK IpyTre JaTYUKU ABUKECHUS
Monyns nepenayu 1aHabIX (HampuMmep, Moayinb Wi-Fi unm LoRa)
Kowmmnbrotep ¢ ycranosnennoit loT-mardopmoit (mampumep, ThingSpeak,
Adafruit IO, Node-RED)
[Iporpammuoe obGecneuenue s paszpabotku (Hampumep, Arduino IDE,
Python myst Raspberry Pi)
3ananue:
. IloaroroBka 000py10BaHMS:
o CoOupaTh cxeMy ¢ MHUKPOKOHTpOJUIEpOM U JaTuvkamu. CoeauHute
JaTYMUKU C IJIATON M 00ecneybTe MUTaHHE.
. COop naHHBIX:
o Hanmmure nmporpammy, o0ecleUMBAIOLIYI0 CUHUTHIBAHHE JAHHBIX C
MOJKJIIOYEHHBIX JATYMKOB. [laHHBIE TOJKHBI BKIIIOYATh B CEO0S:
=  Temneparypy
= JlaBneHue
= VYpOBEHb OCBEIIEHHOCTH (€CIM HCIOJIb3YETCS COOTBETCTBY-
IO JaTYK)
. Ilepenaya 1aHHBbIX:
o Peanusyiite nepegauy coOpaHHBIX JAHHBIX Ha 00Ja4HyIO MIaThopMy
IoT. Ucnons3yiite HTTP nnum MQTT ana nepenaun mHGOpMALIMH.



HacrtpoiiTe oTnpaBky AaHHBIX C 3aJaHHBIM MHTEPBAJIOM (HAIpUMeEp,
kaxapie 10 cexyHn).

4. Busyaamzaumsi:

o Cozmaitre mambopa Ha BeiOpanHOU loT-tutardopme mist oTobpaxke-
HUS TeKYIIUX 3HAYCHUN U3MepseMbIX apaMeTpoB. Bxitounte rpadu-
KA U JUarpamMMbl, MO3BOJISIOIINE OTCIEKUBAThH N3MEHEHUS JAHHBIX B
peaJbHOM BpEMEHU.

5. Yupasienue 000py10BaHueM:

o PazpabotaiiTe anropuT™ JUisi yIpaBJI€eHHUs] TPOMBIIUIEHHBIM 000pyA0-
BaHUEM (HaIpHUMeEp, BKIIOUEHHE/BBIKIIOYEHHE MOTOpPA Ha OCHOBE T10-
JyYeHHBIX JaHHBIX) yepe3 Bamry loT-mardopmy. Peanusyiite ympas-
JieHue uepe3 BeO-uHTepderic.

6. Ortuer:

o IloAroToBpTE OTUET, BKIIOYAOIINN CIEAYIOLIEE:

= OnucaHue CUCTEMBI
» Hcnonb3zyemblie TEXHOJIOTUH U aJITOPUTMBI
»  CxeMy NOJAKIIOUYEHHS 000pYAOBaHUS
» CKpuHIIOTH Jambopaa v ynpasisioero narepgeiica
» AHanu3 MNOJYYEHHBIX JaHHBIX M BO3MOXHBIE YIY4YLIEHUS CHU-
CTEMBI.
Kpurepuu ouenku:

o [IlonHoTa BBINIONIHEHMS 3aaHUS (BCE ITYHKTHI BHIITOJIHEHDI)

« KauecTBO KOZIa ¥ TOKyMEHTaMU

« KoppektHocTh paboThl cuctemsl (cOOp M mepenada JaHHBIX, YIpaBICHUE
000pyI0OBaHUEM )

o OpUrMHaNBHOCTh U MHHOBALIMOHHOCTH PELICHUMN
JlomoHuTeILHBIE 3aaHusI (110 JKeJIaHUI0):

o Peanu3oBaTh cuctemy OTIIPABKU YBEIOMJICHUN (HAIpUMeEp, MO AIEKTPOHHON
noure i SMS) B ciydae MPEBBILICHHS YCTaHOBIEHHBIX TOPOrOBBIX 3HAYE-
HUU.

o HccnenoBaTe 1 peann3oBaTh BO3MOKHOCTh HHTErpauuu ¢ apyrumu loT-cep-
Brucamu, Takumu kak AWS IoT unu Google Cloud IoT.

IHpnioxenue 7
JlaGopaTopHasi padora: OnbIT HCIOJIB30BAHUSA «YMHBIX)» YCTPOHCTB H Ie-
PCHEKTHBBI PA3BUTHSI HHTEPHETA BelleH

Llenu pabomoi:

1. O3HaKOMUTbCS C TMPUHUUIIAMH pPabOTbl M NPUMEHEHHEM «YMHBIX)»
YCTPOWCTB B MOBCEAHECBHOW KU3HU.

2. HccnenoBath TexHONOTWH, Jexaniue B ocHoBe Mutepnera Bemei (IoT).

3. Ouenutsb nepcnektussl pazButus [oT u ero BnusiHME HA pa3iaU4HbIE CPEPHI
JEeSATENBHOCTH.



3aganue:
1. UccaenoBaHue «yMHBIX)» YCTPOWCTB:

o BriOepuTe TpU pa3IMYHBIX «YMHBIX» YCTPONCTBA (HANIpUMEp, YMHBIM
TEPMOCTAT, yMHas KOJIOHKA, YMHbBIE JIAMIIOYKH U T.J.).

o OnummTe Kaxa0e yCTpOUCTBO, BKIIIOYAS:

* OcHoBHbIE QYHKIIUH U BO3MOKHOCTH
» TexHomoruu, KOTOpbIE HCIOIB3YIOTCS B yCTPONCTBE (Hampu-
Mmep, Wi-Fi, Bluetooth, ZigBee)
= Kak OHO B3aMMOJEHCTBYET C IPYTMMHU YCTPOWCTBAMU U IIPH-
JIO)KEHUSIMH.
2. IIpakTuyeckoe 3a1aHue:

o Ecnu BO3MOXHO, MOJIKJIIOYUTE OJIHO U3 BBIOPAHHBIX YCTPOMCTB K
cBoeil nomainHel cetu Wi-Fi win ncnonb3yiiTe 1eM0o-BepCUU HEKOTO-
pbix loT-ycrporicTs.

o lIpoBenuTte NMpakTUYECKUIN SKCIIEPUMEHT, OMKCAB MIPOLECC HACTPOUKHU
U MCIOJIb30BaHMS YCTPONCTBA. 3alUIIUTE CBOU HAOIIOICHUS O Y100-
cTBe, d3(PPeKTUBHOCTU U TpobIeMax, KOTOPble BOZHUKIM B XOJE pa-
OOTBHI.

3. AHaJM3 JaHHBIX:

o Colepute maHHBIE O B3aUMOJICMCTBUHU UCIIOJIB3yEMOT0 YCTPOMCTBA C
IpyruMu KomnoHeHTamu s3xocuctemsl [oT (ecinu mpuMeHumo).

o IlpoBenuTe aHamW3 MOJYYEHHBIX JaHHBIX, UCIOJIb3Ysl rpadUKd WU
TaOJIUIIBI JJ1S BU3YaJIU3AIUU.

4. IlepcnextuBbl pa3putusa loT:

o Ha ocHOBE MOJy4EeHHOTO OIbITA U HMCCIEAOBATEIBCKOTO Marepuala
MPEUIOKUTE, KAKOBBI BO3MOYKHBIE HaINpaBJICHUs pa3BuTus MHTepHETa
BEIlICH.

o OOcynure moTteHMadbHbie mpuMeHenus [0T B pasnuuubix chepax:
3[paBOOXpaHeHue, 00pa30BaHUe, YMHBIE TOPOJIa, TPOMBIILICHHOCTh U
T.J.

o Bpigenute BO3MOXHBIE PUCKH U BBI3OBBI, C KOTOPHIMH HEOOXOJIUMO
CTOJIKHYThCA (Hanpumep, 0€30MacHOCTh JaHHBIX, IPUBATHOCTH ).

5. Oruer:
o IloaroTroBsTe OTYET MO BBHIMOJHEHHOH J1abopaTopHON paboTe, KOTO-
PBIM BKIIFOYAET:
= Bgsenenue
= OnucaHue BRIOPAHHBIX «YMHBIX» YCTPOUCTB
= IlpakTrueckas yacTh (OMMCAHUE SKCIIEPUMEHTA)
» AHamn3 JaHHBIX
= IlepcriekTuBbI U BBI30BBI pa3BuThs [0T
= 3aKiIro4YeHue
Kpurepuu onenku:



[TomHOTa ¥ KaYeCTBO BHIIIOJHEHHOI'O UCCIIEIOBAHMUSL.

['myOuHa aHanmm3a JaHHBIX U MPEIJI0KEHUH 10 Pa3BUTHIO.

SICHOCTB ¥ CTPYKTYPHPOBAHHOCTH OTUETA.

OpuUrnHaIBHOCTD UIEH U MOAXO0JI0B.

Cpok BBINOJIHEHHS: 2 HEJIEIH

Jlono/iHUTeIbHbIE MaTepuaJibl: PekoMeHIyeTcss 03HAKOMUTBCS € TOCIIE-
HUMH HCCIIEJJOBAaHUSIMHU M CTaThsiMu 1o Teme loT, a Takke HMpoOCMOTpEThH
BUJIEO U JIeKIIMH Ha miatdopmax Bpoae Coursera ninu edX s 6osee riy0o-
KOT'O TIOHUMaHUS TEMBI.



[Hpuiioxenue 8

TUTIOBBIE 3AJTIAHW S JUUISI ITPOBEPKY 3HAHUI

1-it Bompoc Owmtera (30 GamnoB), Bua Bompoca: Tect/mpoBepka 3Ha-
Huii. Kpurepuii: MakcumanbHOE KOIMYECTBO OalIOB, KOTOPBHIE MOKET I0-
JYYUTh KaXKJbIA CTYJCHT 32 TECT B OTHOCHUTEJIBHBIX €IMHUIIAX PaBHSACTCS
30-tu. Kaxawiii mpaBUIbHBIA OTBET OIICHUBAETCS B 1 Oaiji, MOJy4yeHHBIN
pe3yabTaT JEIUTCA Ha O0IIee KOJUYECTBO BOIPOCOB B TECTE U YMHOKHUTCS
Ha 30.

Komnerennus: [1K-4 CnocoGeH mpoekTupoBaTh, pa3pabarbiBaTh U
BHEIPSITh KOMIOHEHThl UT-uHbpacTpyKTypsl Tpeanpusitus, obecre-
YUBAIOIME COBEPIICHCTBOBAHUE W TMOJICPKKY OWU3HEC-TPOIIECCOB, B TOM
YHCIie C MPUMEHEHNEM WHHOBAIIMOHHBIX ITU(POBBIX TEXHOIOTUMA

3HaHue: 3HAaThb COBPEMEHHBbIE TEHACHIMU Pa3BUTUSA U NPUMEHEHUS
WHHOBAIMOHHBIX MHU(PPOBBIX KOMMOHEHT WU T-mHGpacTpyKTypsl mpeampusi-
THUS

TUIIOBBIE 3AJTAHWS JUIS ITPOBEPKU YMEHMUIA:

2-i1 Bompoc Ometa (35 GannoB), BUJ Bompoca: 3aJaHUE Ha yMEHUE.
Kpurepnii: 32-35 6amnoB — 3acily’kKMBaeT CTYAEHT, OOHAPY>KUBIIHI BCe-
CTOpOHHEE, CHUCTEeMaTH4YeCKOoe M TJIyOOKOe 3HaHWE y4eOHOro marepuasna,
CaMOCTOATENLHO OTBETUBIIIMI HAa BOMPOCHI, OTBET OTIUYAETCS OOraTCTBOM U
TOYHOCTBIO HCITOJIb30BAHHBIX TEPMHHOB, MAaTEpHUANl HM3JAraeTcs MOCIeN0-
BaTeJIbHO M JOTMYHO; 25-32 Oamma — 3acioykKMBaeT CTYJIEHT, OOHa-
PYKUBILIMM NOJHOE 3HAHUE y4yeOHOro Marepuana, He JOMYCKaroIlluid B OT-
BETE CYLIECTBEHHBIX HETOYHOCTEN, CAMOCTOATEIBHO OTBETUBIINI Ha BOIIPO-
cbl; 14-25 GaniaoB — 3acily’>KMBaeT CTyIEHT, OOHAPY>KUBILUN 3HAHUE OCHOB-
HOTO y4eOHOro Marepuaia B 00bEMe, HEOOXOAUMOM ISl TallbHEUIIIEH yue-
Obl, OJHAKO JOMYCTUBIIWNA HEKOTOPbIE MOTPEIIHOCTH MPHU OTBETE HA BOIPO-
cbl; 13 1 MeHee — BBICTABIISICTCA CTYJIEHTY, OOHapyKHUBIIEMY MpPOOEIbI B
3HAHMSIX WJIA OTCYTCTBUE 3HAHUH MO 3HAUYUTEIBLHON YacTH OCHOBHOI'O y4eO-
HOT'O Marepuaa, J0MyCTUBLUIEMY NPUHIMIHAIbHbIE OITMOKHU MPU OTBETE HA
BOTIPOCHI.

Komnerennus: [1K-4 CnocoGeH mpoekTupoBaTh, pa3pabarbiBaTh U
BHEIPATh KOMIOHEHThl WT-uHbpacTpyKTypsl Tpeanpusitus, obecre-
YUBAIOILNE

COBEpUICHCTBOBAHUE U MOAJIEPKKY OU3HEC-TPOIIECCOB, B TOM YHCIIE C
NPUMEHEHNEM UHHOBALIMOHHBIX [IU(PPOBBIX TEXHOJIOTUN

Ymenue: YMeTb MpOeKTUPOBaTh, pa3padaThiBaTh W BHEAPATH WHHO-
BallMOHHBIE IIUPPOBbIe KOMIMOHEHTHI U T-uHGpacTpyKTyphl IpeanpusITHs

3agaua Ne 1. [IpencraButh mporpamMmMHyro peanuzanuto Ha C++, KoTo-
past Oy/eT BBINOJIHATh (PYHKIIMU COTJIACHO BapUAHTY 3aJlaHUs U ONPEJECIHUTh
COCTaB HEOOXOUMBIX /ISl 3TOI'O YCTPOMCTB.

3amgaua Ne 2. [IpeacTtaBUTh CTPYKTYPHYIO CXEMY YCTpOMCTBa Ha Oaze
MuKkpokoHTposuiepa ATmega328 u ckery Ha C++, KOTOpbIe OYAYT BBINOJ-
HATH (DYHKIMU NPEJCTaBICHHbIC B BApUAHTE 3a/1aHUS



THUITOBBIE 3AJJAHW A JJ1 ITPOBEPKU HABBIKOB:

3-ii Bonpoc Omiiera (35 GamioB), BUA Bompoca: 3aJjaHue Ha HaBBIKU.
Kpurepuii: 32-35 0aminoB — 3acily’KMBAET CTYJIEHT, BBHIIIOJHUBIINAN 3aJaHUE
B COOTBETCTBUU C 3aABJICHHOW MHCTPYKLUHMEN WM TEXHOJIOTUEH, MOTHOCTHIO
Y IPaBUJIBHO; ClI€JIaHbl ITyOOKHE U A€TalIbHbIE BBIBOJBI C OMIOPOM HA UCTOY -
HUKH; HE HApYyIICHbl CPOKHU BBIMOJIHEHUS 3aj1aHus; 25-32 0amioB —
3aCIy>)KMBAeT CTYJIEHT, 3a MPaBUJIbHOE BBHINOJHEHUE 3aJlaHUS B COOTBET-
CTBUHM C MHCTPYKLMEN WM TEXHOJIOTMEW C Yy4eTOM 2-3 HECyHIECTBEHHBIX
OIIMOOK; BBHIBOABI CHPOPMYIUPOBAHBI KOPPEKTHO; CPOKHU BBHITIOJHEHHUS 3a/a-
HUS HE HapyleHbl; 14-25 — 3aciny’KUBaeT CTYAECHT 3a BBINIOJIHEHUE 33/IaHUS
IIPaBUJIBHO HE MEHEE YEM Ha IOJOBUHY WM €CJIH JIONYIIEHA CYIECTBEHHAS
omuOKa; BBIBOABI C(HOPMYIHPOBAHBI MOBEPXHOCTHO, HEKOPPEKTHO; CPOKU
BBINIOJIHEHHUS 33JI1aHUs HE HApYIIEHbI; 13 1 MeHee — BBICTaBJISETCS CTYJCH-
Ty, €CJIA NIPU BBINIOJIHEHUH 3aJaHus JOMyUIEHbI J1B€ (M 00Jiee) CyIIeCTBEH -
HbI€ OUTMOKHM WM 3aJaHUE HE BBIIIOJIHEHO BOOOILE; BHIBOJBI CPOPMYIHPOBA-
HbI ¢ TPyOBIMU OIIMOKAaMHU WJIM OTCYTCTBYIOT BOOOIIE; 3aJaHUE BBITIOJHEHO
C HApyLIEHUEM CPOKOB.

Komnerenuus: I1K-4 Cnocoben mpoeKkTHpoBath, pazpadaThiBaTh U
BHEIPATh KOMIOHEHTbl WT-uHpacTpyKTypsl npeanpusitus, obecne-
YUBAIOIME COBEPIICHCTBOBAHUE U MOJAEPKKY OU3HEC-TIPOIIECCOB, B TOM
qKClie ¢ MPUMEHEHNEM MHHOBAIMOHHBIX TU(POBBIX TEXHOJIOT UM

HaBbik: Brnasers HaBbIKaMK MTPOEKTUPOBAHMS, pa3padOTKH U BHEIpE-
HUS HWHHOBAIIMOHHBIX IU(GPOBBIX KommnoHeHT WT-undpactpykrypbl
pEaIPUATHS

3aganue Ne 1. Hamwmcate mporpammy 1jisi MUKPOKOHTPOJUIEPHOIO
YCTPOMCTBA BBIMOJTHSIONIYIO (PYHKIIMH TPEACTaBICHHbIC B BapHaHTE 3aja-
HUS

3anganue Ne 2. Pa3zpaborarh (yHKIIMOHATBHYIO CXEMY MUKPOKOHTPOJI-
JIEPHOTO YCTPOMCTBA, B COOTBETCTBUU C OMMCAHUEM COIJIACHO BapHaHTY 3a-
TaHus



MeToanveckue MaTepuaJibl, ONpeaeasiolue Mpoueaypbl OeHUBAHUA 3HA-
HHU, YMEHHH, HABBIKOB U (MJIM) ONBITA AeATEILHOCTH, XaPAKTEPU3YOLIHUX
3Tanbl (OPMHUPOBAHUS KOMIIETEHIINH

CucreMa KpUTEpHEB OLIEHKU ONpEENseT OLEHKY YCHEeBAEMOCTH IO KaXJ1o-
My 33JIaHUIO (BOIMPOCY) 3K3aMEHALIMOHHOTO OWJIeTa WK 3aJaHUI0 JUIsl 3a4eTa C UC-
MOJb30BaHMEM HMHTEPBATBHON IIKAIBI OalioB, MPUMEHSIEMONW B TMPHUBSI3KE K
peiitunroBoil 100-0amibHOM cucTeMe.

OILIEHKA OTBETA HA TEOPETHYECKHWI BOITPOC B YCTHOM WIHN
MUCBMEHHOW ®OPME:

Omnenka «ommuaHo» / «3auTeHoy» (91-100 6annoB) BeICTaBIsETCS MPU COOIIO-
JICHUN CIICTYIOMUX ycaoBui: OTBET OTIMYAeTCsS NTYOMHON M TOJHOTOM, CBOOO/I -
HBIM BJIQJICHUEM MOHSATUWHO-KATETOPUAIBHBIM (TEPMUHOJIOTMYECKUM) arnmnaparomM
M3YYEHHOU NUCHUIUTUHBL. OTpa)kaeT 3HaHUE HE TOJBKO OCHOBHOW, HO U JOMOJHU-
TEeNbHOU JuTepatyphl. [IpuBeieHbl MpUMEPHI, OTpakarolllie YMEHHUE CBS3aTh TEO-
puto ¢ IpakTUKOU. OTBET U3JIOXKEH JIOTUYECKH TTOCIIEA0BATEIbHO, TPAMOTHO U KOP-
PEKTHO.

Ornenka «xoporo» / «3auteHoy» (76-90 0anoB) BBICTABISETCS MPU COOJIIO-
JICHUU CJIENYIOMUX yclaoBuii: OTBET OTIWYAETCsl TMOJHOTOM, BIIAJEHUEM IIOHS-
TUHHO-KaTerOpruaibHbIM (TEPMUHOJIIOIMYECKUM) alaparoM U3y4YeHHON AUCIMILIN-
HbI, HO B OTBETE€ MOT'YT IIPUCYTCTBOBATh HETOYHOCTU. OTpakaeT 3HAHUE OCHOBHOM
nutepatrypbl. [IpuBeneHBl MPUMEPHI, OTPAXKAIOIIME YMEHHE CBSI3aTb TEOPHUIO C
npakTUKOW. OTBET U3JI0KEH JIOTUYECKU MTOCIIEA0BATEIbHO, TPAMOTHO U KOPPEKTHO,
HO HEJAOCTAaTOYHO apTryMEHTHUPOBAH.

OrneHka «ymoBICTBOPUTEIBHO» / «3auTeHO» (61-75 GamioB) BeICTABISIETCS
IIpU COOJIFOICHUU CIENYIOIUX YCIOBHiIl: B oTBETE OTpa)keHO 3HaHHE MOHATHIHO-
KaTeropuaibHOro (TEPMUHOJIOTUYECKOr0) armapara M3y4yaeMou IUCHMILUIMHBI, HO
MPUCYTCTBYIOT OTJIEJIbHbIC OMMOKN U HETOUYHOCTU. OTBET XapaKTepu3yeTcs: Hel0-
CTAaTOYHBIM 3HAHMEM PEKOMEHJIOBaHHOUM JuTeparyphl. [Ipumepsl, oTpaxaroriue
YMEHHUE CBSI3aTh TEOPUIO C TPAKTUKON, TPUBHANIBHBI, TNOO OTCYTCTBYIOT. OTBET He-
MOJIHBINA, HOCUT (PparMeHTapHBIN, HETIOCJIEI0BAaTEIbHbIN XapaKTep.

OrneHka «HEYyIOBIETBOPUTEILHO» / «HEe 3auTeHOo» (0-60 6ayuioB) BBHICTABIIS-
€TCsl TIPU COOJIOICHUH CIIEAYIONINX YCaoBUil: OTBET XapaKkTepHu3yeTcsl HE3HAHUEM,
160 (pparMeHTapHBIM MPEACTABICHUEM O MOHATUWHO-KATErOpUalibHOM arrmapare
JTUCITUTUTHHBI, COAECPKUT MHOXKECTBO OIMOOK. [IpuMepsl M WILTIOCTpAIIMH OTCYT-
CTBYIOT. OTBET JIOTUYECKHU HEMOCIEAOBATEIICH.

OLEHKA BBITIOJTHEHUA 3ATAHUSA B ®OPME CASE-STUDY (CUTY-
AIlUN)

OneHka «oTIU4IHOY / «3auTeHo» (91-100 O6aioB) BHICTABISETCS MPU COOIIO-
JIeHUU cheAyronmx ycnoBuid: Yetkas ¢popmynupoBka npoodnemsl. [loaHoe u coot-
BETCTBYIOIIEE CUTYyallUH PEIICHUE, OCHOBAHHOE HA 3HAHUU ITPABOBBIX HOPM U TEX-
HOJIOTHH (OMBITE), MPUMEHSIEMBIX B PEATbHBIX OpPraHU3ANUAX (M3BECTHBIX KOMIIa-
Husx). [Ipennonaraemble neMCTBUS ONMUCAHBI JIOTUYHO U MOCIEA0BATEIbHO. [laHbl



JIOTIOTHUTENIbHBIE aBTOPCKHE KOMMEHTApUU M TPEJIOKECHHUS K PEIICHUI0 CUTYya-
1117078

Omnenka «xopornoy» / «3adareHo» (76-90 0amioB) BHICTABISETCS MPU COOIIO-
JICHUHU clieyromux yciaoBuid: [lonumanue cytu mpoOiembl, HO ee popMynupoBa-
HUE 3aTpyJHEHO. PerieHue cCOOTBETCTBYET CUTYallUU, OTPAKAECT 3HAHUE MPABOBBIX
HOPM M OTBIT pa0dOTHI APYTHX OPTaHHW3AIlM{ MPU PEIICHUU MOJTO0O0HBIX CHUTYyAIIHi.
Jloruka v 1ocienoBareabHOCTh AEUCTBUN HE HAPYIICHBI.

O1eHKa «yIOBICTBOPUTEILHO» / «3auTeHO» (61-75 0GanioB) BBICTaBISETCS
npu coOoeHNN clieayronux ycnopuid: [Ipobnema e chopmynuponana. Ilpuse-
JieH HaOop ACHCTBUM, MOTEHIIMAIBHO CIIOCOOCTBYIOIIUX YITYUYIICHUIO CUTYalluH U
PEIICHHUIO TIPOOJIEMBI.

OreHka «HEYIOBIETBOPUTETHHO» / «HEe 3a4TeHOo» (0-60 6asuioB) BHICTABIIS-
€TCsl TIPY COOITIONIEHUH CIeyIONUX yciaoBuil: [IpenmoxeHHbIi epedeHh MepoIpu-
SATUIA HE COOTBETCTBYET CUTYAIIUU.

OILIEHKA PEHIEHUS 3AJTAYHN

OueHka «oTIU4IHOY / «3auTeHo» (91-100 O6anioB) BeICTABISETCS MPU COOIIO-
JICHUHU CJIeyIomuX ycioBuii: [lonHOe BepHOE pellieHHe - OIEHUBACTCS B # OaJJIOB
(n — MakCcUMaJIbHOE KOJIMYECTBO OAJIJIOB 3a pEIIeHUE 3a/1a4l B CTPYKTYypeE dK3ame-
HaIIMOHHOTO OMIIeTa/3aaHus).

Ornenka «xopotio» / «3auteHoy» (76-90 0anoB) BBICTABISETCS MPU COOJIIO-
JICHUU CJIEIYIOUINX YCIOBHil: BepHoe pelieHne; UMEroTCsl HEOObIINE HEI0UETHI,
B 11€JIOM HE BIUSIOIINE HA PEIICHUE — OLICHUBAETCS B quamnaszoHe ot (), 76 *n 6anios
1o 0,9*n 6annoB (n — MakCUMaJIbHOE KOJMYECTBO OaJIOB 3a pElICHUE 3aJa4H B
CTPYKTYp€ dK3aMECHAIMOHHOTO OWIeTa/3a1aHust).

OrneHka «ymoBIETBOPUTEIHHO» / «3auTeHO» (61-75 GamioB) BeICTABISIETCS
Py COOMIONICHUH CJIENYIONINX yCIOBH: Pemenne B 1emoM BEpHOE; OMHAKO OHO
CONIEPKUT PAJT OITHUOOK, JIMOO HE YUUTHIBACT OTACIBHBIX CIIy4acB, HO MOXKET CTaTh
MPaBUJIBLHBIM TOCIIE HEKOTOPHIX MCIPABICHUA WU JOTOJTHEHUN — OIEHUBACTCS B
nuara3one ot 0,61 *n 6annoB a0 0,75*n 6amnoB (n — MaKCUMaJIbHOE KOJMYECTBO
0aJlJIOB 3a peIlIeHUE 3a/1a4il B CTPYKTYpE IK3aMEHAIMOHHOTO OuieTa/3a1anus).

O1eHKa «HEYIOBIECTBOPUTENBbHOY» / «HEe 3auTeHo» (0-60 OayioB) BHICTABIIS-
eTCs TMpHU COOIOACHUU CIEAYIOIIMX YCIOBUM: PelieHne HeBepHOE; M3HAYAIBHO
BbIOpAaH HEBEPHBIN XOJ PEIICHUS, WM pEUIeHUuEe OTCYTCTBYET — OlICHHBaeTcs B ()
OaIIIoB.

OLEHKA BBITIOJIHEHUS TECTOBOI'O 3AJJAHUSA
IMoacuuTbiBaeTcs 10J151 HAOPAaHHBIX 0AJJIOB B MAKCMMAJILHOM cymMMe 0aJ1J10B
3a BCe 32/1aHMS TeCTa:

— Kaxnp1ii mpaBWIIbHBIN OTBET HA TECTOBBIM BOMPOC (TUI BHIOOPOYHBIN, OAMHAP-
HBII, MHOXKECTBEHHBIIN, OTKPBITHIN) OLICHUBAETCS B M OAJJIOB (YHUCIIO 7 ONPEaeis-
eTCs MyTeM JCJIICHUS MAaKCUMAaJIbHOTO KOJIMYECTBa 0aJIOB 3a BBHIMOJIHEHUE TECTA B
CTPYKTYpE SK3aMEHAI[MOHHOTO Owiiera/3alaHusi Ha KOJIMYECTBO TECTOBBIX 3a]1a-
HUM);

— Kaxxnip1ii yaCTUYHO MpaBUIIbHBINA OTBET HAa TECTOBBIA BOMPOC (TUI BHIOOPOUHBIH,
MHO)XECTBEHHBIM, OTKPBITBII) OllCHUBAaeTCs B m/2 Oa/NIOB HE3aBUCHUMO OT COOT-
HOILICHHUS NMPABWJIbHO/HEMPaBUILHO BRIOPAHHBIX BAPUAHTOB (YHMCIIO M1 ONpeensieT-



Csl TIyTeM JICJICHUS] MaKCUMaJIBHOTO KOJUYeCcTBa OalljIoB 3a BBIIOJIHEHHE TECTa B
CTPYKTYyp€ SK3aMEHAIlMOHHOTO OuieTa/3alaHus Ha KOJWYECTBO TECTOBBIX 3aja-
HUM);
— Kaxxnplii HenpaBUIbHBIN OTBET Ha TECTOBBIN BOMPOC (TUI BEIOOPOUHBINA, OAHHAD-
HBII) olleHUBaeTcs B () OaJLIOB.

Ouenka «oTIudHO»/ «3auTeHo» (91-100 OammoB) BHICTABISACTCS, €CIIM OIS
HaOpaHHbIX 0amioB coctasigeT 91-100%.

OrneHka «xopoioy/ «3auteHoy» (76-90 6anoB), eciiu 101 HaOpaHHBIX Oa-
70B cocTtaBisieT 76-90%.

OneHka «yIOBJIETBOPUTENBHO»/ «3auTeHo» (61-75 OamioB), ecnu A0S
HaOpaHHBIX 0auIoB cocTaBisieT 61-75%.

OreHka «HEYIOBIETBOPUTENHHO»/ «HE 3auTeHo» (0-60 OamoB), eciau A0
HaOpaHHBIX 0aNIOB cocTaBisieT He 6onee 60%.
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