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AHHOTaUs

Hucuunnuna «Kubepdusudeckre cucTeMbl U TEXHOJIOTUU» BXOJIUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO 00pa30oBaHUsS — MPOrpamMMy OakajaBpuara MO HAMPABICHHUIO MOATOTOBKU
13.03.02 «DnekTpolsHepreTika M IEKTPOTEXHHUKAy HampaBlieHHOCTH «lludpoBas sHEpreTHKay.
Juctummaa peanu3yercs kadempoid «No32y.

JucuumiuHa  He  ABIsSETCS  00sI3aTENIbHOM  HpU  OCBOEHUM  OOydarolmuMmcs
o0pa3oBaTeNbHON TMPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (OpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

[1IK-5 «CnocobeH npoBOAUTH aHAIW3 M KOHTPOJb IMapaMETpOB U YCIOBUH pabOThHI
OTJICIIbHBIX KOMIIOHEHTOB AJIEKTPOIHEPIe€TUYECKON CHUCTEMBD

Coneprxanue AUCIUIUIMHBI OXBAaThIBAET KPYT BOINPOCOB, CBSI3aHHBIX C MPOMBIIIJICHHBIM
MHTEPHETOM Belllel 1 Kubep(hu3nueCKUMU TEXHOJIIOTUSMHU B 3JIEKTPOIHEPTeTUYECKOM 00J1acTH.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
y4eOHOTro Tporiecca: JJabopaTtopHbie padOTHI, CAMOCTOsTEIbHAS paboTa 00yJaroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTaus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyIOEeMKOCTh OCBOCHHS IWCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

SA3bIK 00yUYeHUs 10 AUCIUTUIMHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Ienp AUCIUIUINHEL

®opMHUpOBaHUE Y 00YUYAIOIIUXCS TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX YMEHUUN
U HaBBIKOB B O0JIACTH TPOEKTHPOBAHHUS, MOJCIMPOBAHUSA M OTIAIKUA KUOEp(U3NIECKUX
CHCTEM DJICKTPOIHEPTreTHUECKUX O0BEKTOB.
3a/1auy JUCIUIUINHBIL:

1. CdopmupoBaTh 3HaHHMS B OOJIACTH YCTPOMCTBA, MPOEKTUPOBAHUS U MOJEIUPOBAHMS
KnOep(HU3NIECKUX CUCTEMAX;

2. M3yuuTh KOHUEMNUHIO NPUMEHEHUS IPOMBIIUICHHOIO HHTEPHETa, OCHOBHBIE ATaIlb
IPOEKTUPOBAHUS KHOEPHUZNUECKUX CUCTEM NIEKTPOIHEPIETUUECKUX OOBEKTOB.

3. ChopmupoBaTh NEpBUYHBIC HABBIKK Pa3padOTKA M MOJEIMPOBAHUS KHUOEPPHU3NUIECKUX
CHCTEM 3JICKTPOIHEPTrEeTUYECKIX OOBEKTOB;

1.2. JlucuunnuHa sBisercs (aKyJabTaTUBHOW AMCUUIUIMHOW IO  HAlpaBlICHHIO
00pa3oBaTelbHOM MporpamMmbl Beiciiero oopasosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS MO AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3ynbratamu ocBoeHust OI1 BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroLuiics AODKEH 00JanaTh CleIyHOLUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa u HanMeHoBaHMe HHANKATOPA
KOMITCTCHITHT KOMITCTCHIINH JTOCTHKCHHS] KOMIIETEHITUN

[1K-5./1.4 ncnone3yeT crenuajibHOe
[1K-5 Criocoben A Y 1
porpaMMHOe oOecIieueHue st
MIPOBOJIUTH AHATIU3 U
MIPOrpaMMHUPOBaHUSI MUKPOKOHTPOJIJIEPOB U
KOHTPOJIb ITapaMETPOB H

. HACTPOWKH TEXHOJOTHUECKUX TapaMeTPOB U
[TpodeccuonanpHpie | ycioBuil paboTh
PEKUMOB pabOTHI 0OBEKTOB

KOMIIETEHIINH OT/IENbHBIX 9
PO eCCHOHAIBHON e TETHHOCTH
KOMITOHEHTOB
. | IIK-5./0.5 ocy1iecTBisieT OLEHKY TEKYIIEro U
AIEKTPOIHEPreTUYECKON
CHCTEML IIPOTHO3UPYEMOTO JIEKTPOIHEPTETUYECKOTO

peKUMa SHEPTOCUCTCMBI

2. Mecro nucuumaussl B ctpykType OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, pPaHee MPUOOPETEHHBIX 00YJaIONTUMUCS
IIPYU U3YYECHHUH CIEAYIOINX AUCLIUTIINH:

— «udpoBoe npoekTUpoBaHUEY.

3HaHMs, TMOJIyYEHHBIE IPU H3Y4EHMHM MaTepuajna JaHHOW IUCLMIUIMHBL, MMEIOT Kak
CaMOCTOSITEIbHOE ~ 3HAUY€HHWE, TaK M  MOTYT  HCIHOJb30BAaThbCAd IpPU  IPOXOXKIAECHUU
MPOM3BOJICTBEHHOH MPEIUINIOMHON MPAKTUKH U MOATOTOBKE BBIMYCKHOM KBaJIM(UKAIMOHHON
paboTHL.

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboTHI 1O TUCIUILTNHE (M pacrpeielieHne 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IPeACTaBICHEI B
tabmuie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 1o
Bun yuebHo# paboThl Bcero ceMecTpam
Ne9
1 2 3




Oowan mpyooemKkocma OuCUUNIUHDL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 17 17
B TOM YHCIIC:

nexuu (JI), (gac)

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoi npoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)
CamocmosamenvHas paboma, Bcero (dac) 55 55
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amen (3auer, Judd. 3aq, M. Hudd. 3au.
K3 %) 3au.

K

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cemectp 9
Paznen 1. basoBeie monsTHS KNOEpPHU3MIECKUX 4 18

CUCTEM

Tema 1.1. ba3oBbIe MOHATHSA U OCHOBBI
KuOep(pHU3NUECKUX CUCTEM

Tema 1.2. O6o0mienHas cxemMa KnOephr3nIecKon
cucreMsbl. Uunyctpus 4.0 1 nepexoa B UHIYCTPUIO
5.0.

Tema 1.3. IIporpamMMHO-anmapaTHas 4acTh
KuOep(pHU3NIECKUX CUCTEM

Tewma 1.4 Chepbl mpUMeHEHUS! HHAYCTPUATIBHBIX
KHOEpPU3NUECKUX CUCTEM.

Paznen 2. LludpoBsle TEXHOIOTHH B 3 19
KrOep(pH3NIecKux cucTeMax

Tewma 2.1. IIpoMbIIITIEHHBIN MHTEPHET BEIIEH U
MIPOM3BOJICTBEHHBIE KHOSPHUZNIECKUE CUCTEMBI
Tewma 2.2. Kubepduzndeckne CUCTEMBI TIOBEPKH
KOHTPOJIBHO-U3MEPUTENBHBIX YCTPOWCTB

Tewma 2.3. TexHOI0THM KOMIBIOTEPHOTO 3PEHUS B
KuOep(pH3MIecKux cucTeMax

Tewma 2.4. IIpoekTupoBaHUE UHIYCTPUATBHBIX
KnOep(pHU3NIECcKux CUCTEM

Paznen 3 IlpoexkTupoBanue u MOACIUPOBAHUE 3 17
KHOepPU3NUECKUX CUCTEM

Tewma 3.1. Mcionp30BaHre BCTPAaUBAEMBIX CHCTEM B
KnOep(pu3nuecKrnx cucTemMax

Tewma 3.2. IIpoekTrpoBaHUE BEIYUCIUTENBHON
KOMITOHEHTBI KHOEepPHU3MUECKON CUCTEMBI

Tewma 3.3. MogenupoBanue KnOepPU3NIECKUX CHCTEM




Paznen 4. Micnions3oBanue kubeppusngeckon 7 10
CHCTEMBI TP YIIPAaBIEHUH IEKTPOCTAHITUN

Tewma 4.1. Kubepdusndeckas cuctemMa TUarHOCTHKH
MOHHUTOPHHTA U yIpaBIeHUS THOPUAHON
3JIEKTPOCTaHIIMEH

Tema 4.2. Be10op KOMITOHEHTOB KHOEpPU3NICCKOI
CHCTEMBI YIPaBJICHUS THOPHIHOM 3IeKTPOCTaHIeH
Tewma 4.3. Pa3zpabotka ynpasieHus kuoephu3nueckoit
CHUCTEMBI THOPUIHOHN IEKTPOCTAHIINN

Tema 4.4. Pa3zpaboTka 4elIOBEKO-MaIIHHHOTO
uHTepdeiica KHOepHU3NIECKON CHCTEMBI

Tewma 4.5. Vcrionb30BaHne TEXHOJIOTHH BUPTYAIbHOMN
pearlbHOCTH B KnOep(hn3nIecKoil CUCTEME yTIPaBICHUS
rUOpPHUIHON IEKTPOCTaHINN

Hroro B cemecTpe: 17 55

Hroro 0 0 17 0 55

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
O0y4JaromMMUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUIMH,  CBSI3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conep:xanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHbIM NJIAHOM He NMPeTyCMOTPEHO

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4eCKuX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero \ \ ]

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B Ta0IuUIE 6.

Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne HaunmenoBanme nabopaTopHbIx paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MOATOTOBKU, | JUCLIHII

(gac) JIMHBI
Cemectp 9
1 JIPNel Pa3paboTka anroputMa yrpaBieHUs 4 4 1
KrOeppU3NIECKOM CUCTEMON
2 JIP Ne2 Hacrpoiika 4e10BeKO-MalIHHHOTO 3 3 2
uHTepdeiica kubephu3nIecKoi CUCTEMBI
3 JIP Ne3. TlpumeHeHue TeXHOIOTHI 3 3 3




KOMITBIOTEPHOTO 3peHUS B KHOEP(HU3UIECKOM
crcTeMe

4 JIP Ne4. N3yuenune mpoieccoB HaCTPONKH 4 4 4
CEHCOPOB, JATYUKOB, UCTIOTHUTEIHHBIX
YCTPOMCTB U Mepu(pepuitHOro 000pyI10BaHU
KHOEpPU3NIECKOM CUCTEMBI YIIPABICHHUS
THOPUJTHOM JICKTPOCTAHITUEH

5 JIP Ne5. UccnenoBanue napameTpoB U 3 3 4
XapaKTePUCTUK KnOepPpu3nueckoi CUCTeMbl
yIPaBICHUS TUOPUTHON AIEKTPOCTAHIIMEH

Bcero 17 17

4.5. KypcoBoe NMpoeKTHUpOBaHHE/ BHIITOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunsl camoctosTensHON paboThI U €€ TPYI0EMKOCTh PUBEIEHBI B Ta0nuLe /.
Tabmmua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 9,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeopeTHIecKoro MaTepuana
40 40
nucuuriaHbl (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomarinnee 3amanue (/13) 6 6
IToaroroBka kK MpoOMEXYTOUHOU 4 4
atrecrauuu (I1A)
Bcero: 55 55

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaromuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHUasbl Il CaMOCTOSITEIbHOM padOThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPHUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeueHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

udp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnuorpaduyeckas ccpliaka OUOIMOTEKE
P (Kpome 3IIeKTPOHHBIX SK3EMILISIPOB)

1. WnTtennexryanbHbie WH(POPMaLMOHHbIE -
CUCTEMBI U METOJIbI ICKYCCTBEHHOTO MHTEJIJICKTA:
yuebnuk /  A.B.  Awngpertumkos, O.H.
AnppeitunkoBa. — Mocksa: UHOPA-M, 2022.
—530c.

2. IlpoMblIUTEHHBI MHTEpHET Bewlel: yueOHOe -




nocooune / F0.C. Anmpees, C.JI. TperbsikoB. —
Cankr-IletepOypr, 2019. - 56 c.

3. Kubepdusznueckne  cuCTEMBI  METOMBI
BBICOKOYPOBHEBOTO TPOEKTHPOBAHMS: ydeOHOE
noco6ue / S1.I'. T'opbaues, A.E. Ilnatynos, B.1O. -
IMunkeBny, M.B. Kompuypun. —  CaHKT-
ITerepOypr, 2022. - 51 c.

4. CopemMennbie TexHonoruu. Kubepdusuueckue
cucteMmsl: yueOHOoe mocobme / E.M. I'pomakos,
A.A. Cunmoposa. — Tomck, 2021. - 166 c. -
5. Untepuer Bemed. MccnepoBanust U 00J1acTh
npumeHeHus: Monorpadus/ 3apamenckux E.IT., -
Aptembe U.E. - M.: HUIl UH®PA-M, 2015. -

188 c.

6. DICKTPO’HEPreTUYECKH  KOMILUIEKC  CO 25
CBEPXMPOBOTHUKOBBIM 000pyI0BaHHEM:

pa3paboTKa, CO3JIaHuE, HCCIIEIOBaHHUE!

moHorpagusi /ABtopsl: M.B. Bypakos, C.B.
Conénniii, C.C. TumodeeB, M.A. Typy0OaHOB,
JA.B. llummakos, B.®. IllumuiakoB / mox pen.
B.®. Ilumiakosa, FO.A. Auntoxunoit. — CII6.:
I'VAIIL 2018. — 288 c.

7. BeimonHeHne padoT 10 OJHOW MIIA HECKOIBKAM
npodeccusiM pabodmX, TOJKHOCTSIM CITyKaIluX — 25
Hanaguuk KUIInA: Mmetoauueckue ykazaHus K
BBITIOJIHEHUIO JJabopaTopHbix padot / C.B.
Conénsiit, A.K. IIpomaxosa, O.4. Conénas. —
Cankrt-Iletepoypr, 2017. — 75 c.

7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITHOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJIeKOMMYHUKaIMOHHOMN cetn «HTepHeT»

URL anpec HaumenoBanue
https://profstandart.rosmintrud.ru | basa mpodeccrHoHaTBHBIX CTAaHIAPTOB
https://www.elibrary.ru baza meToanuecKkux MocoOUil U HAyIHBIX CTaTei
https://lib.guap.ru/jirbis2/index.php | Dnexrponnas 6udaunoTexa I'VYAII

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yEeMOro TMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /1t Haunmenosanue

He npenycmorpeno




8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca M0 JUCIUIIIHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 | YueGnas mabopatopus ¢ obopynosannem «Kudepdusuaeckre 31-04
CHCTEMBI», KOMIIBIOTEPHI C BBIXOJOM B HHTEPHET

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIIH
10.1. CocTaB OIEHOYHBIX CpEACTB MJIsi TPOBEIEHHUS IPOMEKYTOYHOH aTTeCTAIlUH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIlUU

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

JuddepennmpoBannbIii 3a4ET Crnircok BonpocoB K 1ugd.3auéTy.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIILHOCTHIO HAIPABJICHIS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIJTQJICET CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHWS OCHOBHOMU
JTUTEPaATYPHL;

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«GaYTEHO» — YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHMUS;
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Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0aiubHas mKana P P (op

— BIIQJICET CUCTEMOM CIIEMAIIM3UPOBAHHBIX IIOHATHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GATTCHON — WCTBITHIBAET 3aTPYAHEHHS B IPAKTUYECKOM INPUMEHECHHH 3HAHUUN
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuics HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ko
Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa A
UHJIMKaTopa
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! miis qudd. 3auera
Ko
Ne /it [Tepeuens BompocoB s nudd. 3auera A
WHIMKaTopa
1. Yto Takoe kubepdusudeckas cucrema? IIK-5.11.4

2. OcHOBBI MOJIEMPOBaHUS KHOEpPU3NUECKUX cUcTeEM?

3. Cdepsl npumeHeHus kubepdu3nyeckux cucrem?

4. Ilepeuncaure mpoOIeMbl NOCTPOEHUS KHOEpPU3NIECKIX
cucrem?

5. Kakum o6pazom kubepduznueckasi cuctema mpuMeHSITCS B
SHEpreTuxe?

6. [lepeuncirre KOMIOHEHTHI, BXOAIINE B KHOEPU3UUECKYIO
CUCTEMY, IPUBEIUTE NPUMEPHI?

7. UTto Takoe BCTpOCHHAs cuctema?

8. Ilepeuncnute METOBI YIIpaBiIeHUs KUOephU3nIecKoi
CUCTEMOM?

9. Kakue cymecTByroT Kubeppuznyeckue CucTeMbl?

10. B yem pa3Huna Mexay BCTPOEHHON CUCTEMOU U
Knbephu3nIecKoit cucTeMoi?

11. Yto Takoe unaycTpraibHas kudeppusndeckas cucrema?
12. O6nacTu MpUMEHEHHUs HHAYCTPHATBHBIX
KHOepPU3NYECKUX CUCTEM?
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13. YTo Takoe MHTEIIEKTyalbHbIE MPOU3BOJCTBEHHBIE
CUCTEMBI?

14. Kubephuzndeckne CHCTEMBI B MHTEIUICKTYaIbHBIX
IIPOM3BOJICTBEHHBIX cUCTEMaX?

15. Yro Takoe kubepbe3omacHOCTh?

16. Kubep6e30macHOCTh JUIsl HHTEIIEKTYalIbHBIX
IPOM3BOJICTBEHHBIX CHUCTEM?

17. Yro Takoe ypoBHH KHOEp(HU3NIECKON CUCTEMBI,
MepeyuncisaeTe ux?

18. UTo Takoe NpOMBIIIEHHbIE HHTEIUIEKTYaJIbHbIE JaHHbIE?
19. [IpyuMeHeHre TPOMBIIIICHHBIX HHTEIUIEKTYaIbHbIX JAHHBIX
B KHOEpPU3NIECKUX CUCTEMaX?

20. YmpaBieHue HHAYCTpUATbHOM KuOeppuznueckon
cucTemMon?

21. Ilepeuncnure chepbl NPUMEHEHUS UHIYCTPUATBHBIX
Knbephu3nIecKnx cucrtem?

22. Ponb JaHHBIX B MHAYCTPUATBLHOU KHOephu3ndecKoit
cucreme?

23. Kubepdusmueckuii moaxo K CO3aHUI0 BCTPAaUBAEMOi
cUCTEMBbI?

24. Ilpumenenune kuOepHU3MIECKIX CHCTEM B IPOIECCe
HOBEPKHU KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB?

25. Yto Takoe TEXHOJOTHS KOMIIBIOTEPHOTO 3pEHUS?

26. [IpuBenute npuMeps! HU(PPOBBIX TEXHOJIOTHH,
UCTIOJIB3YeMBbIX B KHOep(du3mueckux cucremax?

27. 3noxute npuHUUI paboThl KNOEepPU3MUECKON CUCTEMBI C
IPUMEHEHNE TEXHOJIOTUH KOMIIBIOTEPHOIO 3pEHUS?

28. [Ipo6sieMbl IPOEKTUPOBAHUS BBIYMCIUTEIBHON
KOMIIOHEHTbI Kubep(u3nyeckoit cucrempl?

29. Ucnonb3oBaHue KuOEpHU3NIECKUX CUCTEM IS
OCYIIIECTBJICHUS! aBTOMATU3allUH TPOU3BOICTBEHHBIX
po1eccoB?

30. YUro Takoe amnmnaparHas 4yacTb KUOeppU3NIECKOil cucTeMbl?
31. Kubeppuznyeckue cucTreMsl B pOOOTOTEXHUKE, TPUBETUTE
npuMepsI?

32. Kubepduznuyeckre cCUTEMBI C HCIIOJIb30BaHUEM
HCKYCCTBEHHOI'O MHTEJIJIEKTa?

33. OcHOBHBIE TPeOOBaHUS K OCTPOCHUIO KHOEPHUZNIECKUX
cucrem?

34. Kakyro poJib UrparoT JaHHbIE I HHAYCTPUAIBHBIX
KHOepPU3NYECKUX CUCTEM?

35. Kakum oOpa3oMm kubepdusndeckas cucteMa BHEAPSETCs B
IPOU3BOJCTBO?

36. MonenupoBaHue kubeppuzndeckux cucrem?

37. OcHoBHBIE TpeOOBaHUS K TOCTPOCHUIO KHOEPPUINUECKUX
cucrem?

38. IlepeuncnuTe mporpamMmbl CIIOCOOHBIE OCYIIECTBIIATH
MoJIeIupoBaHre KNOep(hU3nIecKux cucremM?

39. IIpobnembl pu MPOSKTUPOBAHUH BEIYUCIUTEILHON
KOMITOHEHTbI KHOep(hru3ndeckoit cucTembl?

40. Yto Takoe BBIYMCIUTENIBbHAS] KOMIIOHEHTA
Kkubeppu3znyeckux cucrema’?

MK-5. 4.5
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41. IlepeuncianTe TEXHOJIOTUH, IPUMEHSEMbBIEC B
KnOep(hU3NIECKUX CUCTEMAX, IPUBEIUTE TPUMEPHI?

42. Yto Takoe MHTEJUIEKTYaJbHbIE TEXHOJIOTUHU, U UX
UCTIOJIb30BaHuE B KHOepdu3nuecknx cucremax?

43. [IpuBenute mpuMepsl MPUMEHEHUS KHOEpPU3nIECKOn
CUCTEMBI Ha POU3BOACTBE?

44. Yto Takoe MpOMBIIIJIEHHbIA UHTEPHET BELICH?

45. Vcnionp30BaHe MHTEPHETA Bellleil B kuOepdu3muecknx
cucremax?

46. Uto Takoe nmporpaMMHO-MH(POPMALIMOHHAs cucTemMa?

47. IlpuMeHeHne MporpaMMHO-UH()OPMAITMOHHOW CHCTEMBI B
KuOep(pu3nIecKux cuctemax?

48. HazoBuTe KpUTEpHH OLIEHKU KHOEPPU3MUESCKOU CUCTEMBI?
49. IlepeuucnuTe 3Tanbl MOACTUPOBAHUS KHOCPHUINIECKUX
cucreM?

50. Iepeuncanre cepbl MPUMEHEHHS HHAYCTPHATBHBIX
KrOep(HU3NIECKUX CUCTEM?

51. IIpuBeauTe mpuMepbl MPUMEHEHHs KuOepdhr3nIecKux
CUCTEM B 3JIEKTPOIHEPreTUKE?

52. Ilepeuncanre 0cOOEHHOCTH UHTErpalluu KHOEpPU3NUECKUX
CHCTEM B 3JIEKTPOCHAOKEHHUE.

53. Jlns yero B kubepdu3nyeckoi cucteMme HeoOX0aMMO
YUUTBIBaTh cUCTEMY O€30I1acHOro JocTyna?

54. IlpuBeaute npUMepbl BPETOHOCHBIX aTakK Ha
KHOep(hU3NIECKYIO CUCTEMY?

55. IlpuBeaute npuMepbl METOJI0B oOecrieueHus1 0€30MacHOCTH
KHOEpPU3NICCKOM CUCTEMBI?

56. Kubepdusnueckas cuctema ynpaBieHuUs: THOPHUIHOM
AJIEKTPOCTAHLIUEN, YCTPONUCTBO, IPUHLIMI PaObOThI?

57. Kak kubepdusnueckas cuctemMa Npou3BOIUT JUArHOCTUKY
TUOPUIAHOMN AIIEKTPOCTAHIIUEH?

58. Ilepeuncante KOMIOHEHTHI KMOepHU3NUECKON CHCTEMBI
yhpaBieHUs] THOPUIHOM IEKTPOCTaHIIMU?

59. Kakum 00pa3oM oCyIecTBIsAETCS MOHUTOPHHT IaHHBIX
AIIEKTPOCTAHIINH KUOEPPU3UUECKON CUCTEMOM?

60. Anroput™m paboThl yrnpaBieHus: KHOepPU3NIECKOM
CUCTEMBI THOPHIHOM 3JIEKTPOCTAHIIH?

61. Uto Takoe yenoBeKO-MalIMHHBIN HHTEpdeiic?

62. Uto Takoe 4enoBeKO-MallTuHHBIN HHTEpPeEiic
KnOep(hu3nIecKoi CUCTEMBI?

63. Kubepdusuueckas cuctema ynpaBieHuUs
AIIEKTPOMEXAHUYECKUX KOMILJIEKCOB?

64. IlpuMeHeHne TEXHOJIOTUI BUPTYaJIbHOM U JJOTIOJIHEHHOM
PEaTbHOCTH B MOCTPOSHUH KHOEP(HU3NIECKON CUCTEMBI?

65. OnpeneneHre COCTOSIHUS 3JIEMEHTOB CUCTEMbI HA OCHOBE
JAHHBIX ¢ KHOepdu3nueckon cucTeMbl?

66. CuHTe3 mapamerpa oneparopa yrnpapiIeHUs
KHOep(hU3NIECKUX CUCTEM Pa3InYHbIX KJIacCOB?

67. Hactpolika KOMIIOHEHTOB KHOEP(PU3NYECKON CUCTEMBI
yIpaBJIeHUs] THOPUIHOM AJIEKTPOCTAHLIUU?

68. ANTrOpUTM yrpaBiieHusl cepBepamMu B Kubeppusnieckon
cHCTEeMe YIpaBJIeHUs THOPUHOMN 3JEKTPOCTAHIINN?
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[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
} KypCOBOH paboThl

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTECTAallMd B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwmie 18.
Tabmuna 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJIs1 TECTOB
WHJUKATOpa

He ucnonb3yercs

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoguveckre  MaTepUalbl,  ONPEACISAIONMNE  MPOLEAYypPhl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIUXCsl 10 OCBOCHUIO IUCIUIIIUHbBI

Llenpto mpenogaBaHus AWCHUIUIUHBL  SIBISICTCS  (OPMHUPOBAHHE y  OOyYArOIIUXCS
TEOPETUYECKUX 3HAaHUI M TPAKTUYECKUX YMEHUH M HaBBIKOB B 00JacTH MPOEKTUPOBAHMA,
MOJIEJIMPOBAHUS U OTIAJKM KHOEp(PU3MUECKHX CHUCTEM 3JIEKTPOIHEPTreTHUYECKUX OOBEKTOB,
chopmHpoBaTh 3HaHHMA B OO0JIACTM YCTPOMCTBA, NPOEKTHUPOBAHHUS U  MOJAEIMPOBAHUSA
KHUOepPU3NYECKUX CUCTEMaX, CPOPMUPOBATH NPEJICTaBICHUE O KOHLEMUUU MPUMEHEHUs
IPOMBIIIJICHHOTO HHTEPHETA, OCHOBHBIE 3TaIlbl MPOEKTUPOBAHUS KHOEp(PU3NYECKHX CUCTEM
AIIEKTPOIHEPIreTUYECKUX OOBEKTOB, C(OPMHUpPOBATH MEPBUYHBIE HAaBBIKM pa3pabOTKU U
MOJEIUPOBaHUS KHOEPPU3MUECKUX CHCTEM JIEKTPOIHEPTeTUYECKUX 0ObEKTOB.

11.1. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIIMOHHON XapaKTEepPUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breimonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONINX OCHOBHBIX 337124 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUTHHBI;

— 3aKpeIUIeHHE, pPa3BUTHE W JIETATM3alUs TEOPETHYECKMX 3HAHWM, TMOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUIINHE;

13




— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM

000pyI0BaHUEM U TPUOOPAMH.

3amanue U TpeOOBaHU K IPOBEACHUIO Ja00paTOPHBIX paboT
Jlaboparopnas pabora Nel «Pa3paboTka aaropurma vipaBiacHUus KubephU3H4eCKON CUCTEMOMN

Leab padoTbl: MOCTPOUTH AITOPUTM YIIPABJICHUS cepBepa KHOep(PU3MUECKOW CHUCTEMBI.
N3yunTh OCOOEHHOCTM IOCTPOEHUS W MPHUHLUMI paboThl KuOepdU3MUecKo CHUCTEMbI
yInpasieHus: ThOpuaAHO# 3nekTpoctanmu (I'9). OnpenenuTs OCHOBHBIE (QYHKIIMHM HEOOXOAUMBIE
JUIl TIOCTPOEHMsSI CXEMbl YIpPaBIeHHs, CHOPMHPOBATH HPOTPaMMHBIM KO KHOEpPU3NUECKOM

cucteMsl ['D.
IMopsi/10K BHINOJHEHHS:
- OnpenenuTh OCHOBHBIC AJIEMEHTHI KHOep(pu3nueckoi cucteMsl yrpasieHus ['9;
- OnpeienTuTh OCHOBHBIE ()YHKITMH paOOTOCIIOCOOHOCTH CepBepa;
- [TocTpouTh cxemy ympaBieHHUsI CHCTEMON Ha 6a3e MUKPOKOHTPOJUIEPA,
- [Ipon3BecTH 3ammyck MporpaMMHOTO KoJia yIpaBieHus cucteMoid [0,
IosicHenusi k 1a06opaTopHoii padoTe
brok-cxema kubepdusudeckoit CUCTEMbI yrpaBieHHust D COCTOMT U3 BETpOreHeparopa,
COJTHEYHOW TIIaHeNH, aKKyMylsiTopa, cepBepa, wi-fi poyrepa, android ycrpoiictBa, cereBoi
IUIAThI, KOHTPOJIIEPA, JaTYMKOB HAMPSKCHUS, TOKA, TEMIEPATYPbhl, OCBEIIIEHHOCTH U 000POTOB

(puc.1).
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Pucynok 1 — biok-cxema kubepdusndeckoit cucremMsl ynpasieHus ['D

[lepeuncnenHble KOHTPOJIBHO-U3MEPUTENbHBIE MPUOOPHl KUOEPPUZNUECKON CHCTEMBbI
(GUKCHUPYIOT CEeNYIOINE TapaMeTPhl CUCTEMBI:
— nepemMenHoe HanpsbkeHue ¢a3z A, B u C Berporeneparopa (auanazon ot 0 1o 25 B Ha ogHy
asy);
— TIOCTOSIHHOE HampsDKeHHe Ha Harpyske (nuamasoH ot 0 mo 25 B, Harpyska HOCHT, TOJBKO
aKTHUBHBIN XapakTep);
— TIOCTOSTHHOE HampsKeHUe coHeuHou 6aTtapeu (nuana3oH ot 0 1o 20 B);
— IMOCTOSIHHOE HaIpsDKEHUE akKKyMYJISTOpHOH OaTtapen (auana3on ot 0 1o 12 B);
— MIOCTOSTHHBIN TOK aKKyMYJISTOpHOU Oatapeu (nuana3oH ot 0 1o 10 A);
— TIOCTOSIHHBIN TOK coTHeYHOU Oatapeu (quamna3on ot 0 go 10 A);
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— MOCTOSIHHBIN TOK Harpy3ku (auanazon ot 0 10 10 A);

— TeMmepaTypa W BIIQXHOCTH OKpYKarolled cpeabl (Temmeparypa BBIBOAMTCS B Ipagycax
Lenbcust, a BIaXKHOCTD B IPOLIEHTAX );

— OCBEIICHHOCTh COJTHEYHOM OaTapeu Ha COJHIIE (3HAYCHUE BBIBOJIUTCS B JIFOKCAX);

— OCBEIIEHHOCTH ['D B TeHU (3HaYCHHE BBIBOAUTCS B JIIOKCAX).

Taxoke kubepduznyeckast CUCTEMa OCYIIECTBIISIET yIIPaBJIeHNE KOMMYTAIUSMU B y3J1ax U
aneMeHTax ['9:

— BKJIIOUYEHHUE WM OTKJIIOUYEHUE BETPOreHEpaTopa Mo LEenH MepeMeHHOro Toka (kommyTanus a3
A,BuC);

— BKJIFOUEHHE WM OTKIIIOYEHUE BETPOT€HEPATOpa 10 IeTH OCTOSHHOTO TOKA (Harpy3Kn);

— BKJIFOUYEHHE WM OTKJIIOYEHNE UMUTAIMK OCBELEHUs COJTHEUHOU OaTapeu;

— BKJIFOUYEHHE WM OTKIIIOYEHUE aKKyMYJIATOpPHOU Oarapen;

— BKJIFOUEHHE WM OTKIIFOYCHUE COJIHEYHOH OaTapen.

Nudopmanust o Bcex xapakTepuCTUKax U pexkuMax pabotsl ['D coOupaercsiHa cepBepe
kubeppusnyeckoit cucrembl. CepBep cTpouTcss Ha 0a3e IUIAHIIETHOTO KOMIBIOTEpa C
onepaunoHHoi cucremoil Android, kotopslii cBszbiBaercs uepe3 Wi-Fi poyrep u Ethernet
MOJyJIb ¢ MUKPOKOHTPOJUIEPOM (pHcC.2).

Pucynoxk 2 - CepBep kubepduzndeckoit cuctemsl D

bnok-cxema anroputMa (YHKIMOHHMPOBAHUS CEpBEpPHOM dYacTH Kubeppuzndeckoit
CUCTEMBI 10 JUarHOCTUKE, MOHUTOPUHTY U yrpaBieHuto I'D npeacraBieHa Ha pucyHKax 3-4.
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Pucynok 3 — biok cxema nepBoii yactu anroputma (pyHKIMOHUPOBAHUS CEPBEPHOIN YacTH
KHOepPU3NICCKON CUCTEMBI.
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Pucynok 4 — brok cxema BTOpoil yacTu anropurma (pyHKIHOHUPOBAHUS CEPBEPHON YacTu
KrOeppU3NYECKON CUCTEMBI.

Oco0eHHOCThIO anropuT™Ma (PyHKIIMOHUPOBAHUS CEPBEPHOM YacTH, SBISETCS, TO YTO, OH
pa3OUT Ha HECKOJBKO (PYHKIHMI, KOTOpbIE OTBEYAIOT 32 OCHOBHBIE Y3JIbl M 3JIEMEHTHI [ D:
— ¢pyaxnus ACViewController orBeuaeT 3a n3mepenue nepeMeHHoro HanpsbkeHus ga3 A, Bu C
BETpOreHepaTopa;
— ¢ynkuus DCViewController oTBeuaeT 3a M3MepeHHE MOCTOSHHOTO HANpPsDKEHHsI Harpyski,
COJIHEYHOM OaTapeu U akKyMYJIATOpPHOM Oatapeu;
— ¢ynxus LoadViewController oTBeuaer 3a n3MepeHue MOCTOSITHHOTO TOKAa aKKyMYJISTOPHOM
Oatapeu, COIHEUHOW OaTapeu U Harpy3KH;
— ¢yakuus ClimatViewController oTBewaeT 3a wu3MepeHHE TeMIEpaTypbl W BIAKHOCTH
OKpYy>Karolen cpeasl Bosie ['3;
— ¢ynkuus LightViewController oTBedaer 3a n3MepeHre OCBEIIEHHOCTH COJTHEUHOU OaTtapen Ha
COJIHIIE U OcBeleHHOoCTH ['D B TeHu;
— ¢ynkuus CommutatorsViewController oTBewaeT 3a BKJIIOYEHHE WM OTKJIIOYEHHE
BETpOreHepaTopa Mo IEMu TEePEeMEHHOT0 TOKa, BETPOTeHepaTopa MO IEMU IOCTOSHHOTO TOKa
(Harpy3Ku), UMHUTALMU OCBEILIEHHs COJIHEUHOM OaTtapen, akKyMyJIATOpPHON OaTtaper U COTHEUHOU
Oatapewu;
—¢pyukuuuGlobalServerController, GlobalServerAPl, FacilitySpeakServerController
uViewController orBeyaroT 3a paboTy cepBepHOI YaCTH.
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JlabopaTopnas padora Ne 2 «HacTpoiika 4enoBeKO-MallIMHHOro uHrepdeiica kubepdusnueckou
CUCTEMBI»

Leasb padoTsl: YCBOUTH MPUHIUI PAOOTHI MOCTPOCHHOTO YEIOBEKO-MALIMHHOTO MHTEpdeiica
(UMH) xubepdpuszmveckoit cuctembl ['D. M3yunTh j0ruky pabOThl, OCHOBHBIE OKHa U
anmaparayro 4yacte UYMU cucremsl. [IpousBecTd HACTpPOWKY CHCTEMBI COIJIACHO 3aJJaHHBIM
IIpeno/iaBaresieM rapaMerpam.

IHopsinok BBINOJITHEHUS:

- M3yunTh annapaTHyrO 4acTh U €€ B3aUMOAECHCTBUE C CEPBEPOM;

- 3yunth 0651acTh OCyIeCTBICHHS HACTPOUKH IMapaMeTpoB UHTepdeiica;

- 3yuuTh CTpyKTYpy MOCTPOSHHOTO HHTEp(detica;

- OcymiecTBUTh HacTpoiiky UMMU.

IHosicHenus Kk J1abopaTopHoii padorte

YenoBeko-MalIMHHBIA ~ HHTEpdeiic  KuOeppu3muecko CHUCTEMBl peajn30BaH Ha
nporpaMmmHoM obecriedennu  Unity. IIpeumymiectBamu ucnosib3oBanus Unity  sIBISIFOTCS
HaJlMuue BU3YyalbHOW cpeabl pa3paboTKU, MEXIUIaTGOPMEHHON MOAJIEPKKU M MOJYJIbHOMN
CUCTeMBbl KOMIIOHEHTOB. K HegocTtaTkaM OTHOCAT TOSBIEHUE CIOXHOCTEH mpu pabore ¢
MHOTOKOMIIOHEHTHBIMU CXEMaMU U 3aTPYAHECHUS [P MOAKIIOYEHUN BHEITHUX OMOIHOTEK.

Pemaktop Unity wmmeer mpocroii Drag&Drop wunTepdeiic, nerko HacTpanBaeMbIH,
COCTOSIIIMI M3 PA3NUYHBIX OKOH, Oyiarofgapsi 4eMy MOXHO MPOHU3BOAUTH OTJIAJKY MPUIIOKEHUN
npsMo B penakrope. Pacuérer pusuku nmponsBoaut pusmueckuii 1emxok PhysX ot NVIDIA.

Ha pucynke 5 mnpencraBieH au3ailH W aldropuT™M (YHKIIMOHMPOBAHHS YEIOBEKO-
mammHHOoro wuHtepdeiica (UMW) kubepdusuueckoit cucrembr ['D. Paszpaboranusiii UMU
npeCTaBisieT COO0H OMUHHAIIATE OTJEFHO BCIUIBIBAIOIINX OKOH:

— OKHO OCHOBHOT'O MEHIO B KOTOPOM MOXKHO BBIOpaTh Kak I0Jb30BATENb BONAET B
CUCTEMY: TJIaBHBEIN cepBep (cpema pa3paboTdrka), aAMHHHCTPATOP (IIOJHBIM JOCTYI KO BCEM
peXKUMaM CHUCTEMbl) U HaOoaTeNb (TOJPKO MOHUTOPUHI MapaMeTpoB, KOTOPBIE Pa3pelICHBI
aJIMUHUCTPATOPOM), TMOAOOHBIM MOIXOA TO3BOJNSAET O0ECHEYUTh MaKCHUMAJbHBIM ypOBEHBb
MH(OPMaLIMOHHON 0€30M1aCHOCTU CUCTEMBI;

— OKHa OCHOBHOT'O CepBepa, aJMUHHUCTpaTopa M HaOI0JaTedsi COOTBETCTBEHHO CO
CBOMMH KOHTEKCTHBIMH MOJMEHIO;

— OKHO KOHTEKCTHOIO IIOJMEHIO IIO3BOJISAET IEPEXOAUTh B PA3ACIbl: IOCTOSHHOE
HaIpsDKEHUE, MEPEMEHHOE HaNpPsUKEHUE, OCBEIEHHOCTb, I1apaMETPhl OKPYKAIOIIEH Cpenpl,
AIIEKTpUYEcKasl Harpy3ka, KOMMYTallHsl U aKKayHT;

— OKHO TIOCTOSIHHOE€ HAalpsDKEHUE I103BOJISET OTCIEKHUBATh: IOCTOSHHOE HAIPSIKEHHE
Harpy3KH, COJHEUHOH OaTapeu, akKyMyJIATOPHON Oarapeu, a TakKe NMPOU3BOJAUTH KOMMYTallUU
Herned BKJIIOUEHWS WIM OTKJIIOYEHHs: HWMHTAllMM OCBELICHMS COJHEYHOH Oarapew,
aKKyMYJISITOpPHOM Oatapeu, COJTHEUHOU OaTapen M BETporeHepaTopa Mo LEenu NOCTOSHHOTO TOKa
(Harpys3km);

— OKHO MEePEeMEHHOE HaNpsHKEHHE MO3BOJISIET OTCIISKUBATh TIEPEMEHHOE HanpskeHue ($as
A, B u C BerporeHeparopa, a TakKe MNpPOM3BOAMTH KOMMYTAllMM IeMed BKIIOUEHHUS WIN
OTKJIFOUEHUS BETPOreHepaTopa 10 LENH IEPEMEHHOIO TOKa;

— OKHO OCBEIIEHHOCTh MO3BOJISIET OTCIEKHUBATh OCBELIEHHOCTh COJIHEYHOH Oarapen Ha
COJTHIIE M OCBEIIeHHOCTE I'D B TeHM;

— OKHO HapaMeTpbl OKpPYXKalolleW cpenbl IMO3BOJSET OTCIIEKUBATh TEMIIEpATypy H
BJI&KHOCTH OKPYKAIOIIEN CPEIBI;

—  OKHO DJJIEKTpHUYECKass Harpy3ka II03BOJSET OTCIIEKHUBAaTh IIOCTOSHHBIA TOK:
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aKKyMYJISITOPHOM OaTtapeu, COTHEYHOH OaTapeu U Harpys3Ku;

— OKHO KOMMYTAallU{ TO3BOJISIET NMPOU3BOAUTH MEPEKIIOUCHHS Lenel BKIIOYCHHS WU
OTKJIIOYCHHUS: BETpOreHepaTopa MO LENH IMEPEeMEHHOr0 TOKa, MO IEMU IOCTOSHHOIO TOKa
(Harpy3KH), UMUTAIMH OCBEIICHUS COJIHEYHOU OaTtapeu, akKKyMyJISITOPHOU OaTapeu M COTHEUHOM
Oarapem.

Takke B OKHax IMOCTOSHHOE HaNpsDKEHHE, MEepEeMEHHOE HampsyKEHHE, OCBEIEHHOCTD,
napaMeTpbl OKpY’Kalolled cpelbl U 3JeKTpUUYecKas Harpys3ka e€CTh BO3MOXKHOCTH OTCIIEKUBATh
Bce (pU3MUECKUE BETUYMHBI B BUIE€ TPAPHUKOB, KOTOPHIE CTPOSITCA B PEATbHOM BPEMEHH.

Jlnst Hactpoiikn UMHU HeoOX0MMO B IITaBHOM MEHIO BBIOpATh «I JIaBHBINA cepBep», MOCIIE
4yero OyAeT BO3MOXKHO MEPEWTH B JHO00€ W3 IMEPEUMCIICHHBIX BBIINIE OKOH. [IpOM3BOAMTH
HEOOXOUMbIE HACTPOMKM MOXHO NEpels B OKHAa IOCTOSHHOE HaNpsyKEHUE, MEePeMEHHOE
HaANpPsDKEHUE M KOMMYTAaI|H.
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Pucynok 5 - Jluzaiin 4eI0BEKO-MalIMHHOTO HHTep(l)eﬁca kubepduznyeckoit cucrems! I'9

JlabopatopHass paGora Ne3 «IIpuMeHeHHE TEXHOJOIMi KOMIIBIOTEDHOIO 3DEHUS B
KuOephU3MIECKON CUCTEME)
Heaw padorsl: uccienoBarh KUIT kxubepdu3mayeckoid cuCTeMbI Ha CTEHIE (PUKCAIIUU JTAHHBIX

HU3MCPUTCIIbHBIX YCTpOﬁCTB C IPUMCHCHUEM TEXHOJIOTUI MallIMHHOI'O 3pCHUs.

ITopsnoK BBINOJHEHHS:
OcyumecTBUTH COOPKY KHOepPU3NMIECKOH CHCTEMBbI:
o [logkmounTh BCE PTIEMEHTHI CXeMY B €UHYIO CUCTEMY (PHC.6)
e Hactpoutb  CBETOOMOJHYIO  paMKy sl TOJACBETKH  H3MEPUTEILHOTO
00opyIOBaHUA.
e HacTtpoutb kamepy cUCTEMBI pacliO3HaBaHUS.
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e YcraHoBuTh B 30HY (ukcaruu nanabix KUIT (puc.7).

Hamnucate mporpamMmmy s ocymectBieHust ¢pukcanuu nanapix ¢ KUIT.
o Tlposectu ucnbiranue KNI kubeppuzndeckoit cuctemsl (puc.8).
[TpousBecTu pacueT NOrpeuIHOCTH IPOrpaMMbl (PUKCAIMK JAHHBIX.

PZ194U-2X1

Vv

|a4c

Pucynox 7 — @otorpacgus ycranoBinenHoro KMUII B 30Hy pukcanuu naHHBIX
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Pucynok 8 - Ucnbitanue pabotsl KUIT kubepdpuznuueckoit cucremMsl
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IHosicHeHnue K J1adopaTopHoOii padoTe

@uKcauus JaHHBIX MOXKET MPOBOAUTCS ABYMs pasHbiMu Ttuniamu KUII. Jlns peanusanuu
dbuKcanuu JaHHBIX C YCTPOMCTBA HMMEIONIETO NH(PPOBOH OKpaH OTOOpPaKCHHUS ITaHHBIX,
(GYHKIIMOHAT TMPOrpaMMbI JOJDKEH 3aKIII0YaThCsl B PACIIO3HABAHWW YHWCIICHHBIX 3HAYCHHUU C
skpana KUII (puc.9).

PZ194U-2X1

Vv

=TI~

Pucynok 9 — PacnioznaBanue gansbix ¢ nugposoro KUIT

B cnyuae co crpenounsiMu KUII HeoOXoaumo MpOU3BOAUTH COMOCTABICHUS YIJia
OTKJIOHEHUS CTPEJIKH MpUOOpa W JaHHBIX TPaIyUpOBAHHOHN MIKaibl. i 3TOro HEoOXOoAUMO B
(GyHKLMOHAe mporpaMMe y4YuThIBaTh (ukcanuio yria orkioHeHus crpeiaku KUII (puc.10) c
MOCTEAYIOUIUM COIMOCTaBICHUEM C YHCIEHHBIMM 3HAYEHHUSIMM IIKajdbel mnpubopa. JlaHHyro
(YHKLIMIO BO3MOYKHO BBIIOJIHUTH COCTAaBUB B MPOrpaMMe pacro3HaBaHUs TaOJUIly COOTBETCTBUS
yrila HaKJIOHA CTPENIKHM M TaHHBIX IKabl (puc.11).

Pucynok 10 — @ukcanus nporpammon yria HakiioHa ctpenku KUII
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@ soneT = 46,6164 rpan. / 101,... B
80 sonsT = 36,6773 / 125,925 8B / 99,7 B
99 sonbT =~ 33,1652 / 132,8 B / 102,5 B

180 soneT = 29,3652 / 139,44 V / 184.5 V
110 sonsT = 25,1287 / 146,3 V / 186.5 V
120 soneT = 20,6912 / 155,85 V / 108.5 V
130 sonsT = 15,8880 / 164,87 V / 111.5 V
149 soneT ~ 11,3946 / 175,25V / 113.85 V
150 sonsr = 7,3705 / 185,55V / 127.9 V
160 soneT = 3,6243 7 195,75 V / 134,15 V
170 soner = -0,3773 / 206,8 V / 138.65 V
180 sonsT = -3,8185 / 215,9 Vv / 1411 V
19¢ soneT = -8,3085 / 227,5V / 143.8 V
200 soneT = -11,8016 / 236,1 V / 145.4 V
210 sonbT = -16,7656 / 247,4V / 147 V
220 sonet = -21,2213 / 256 V / 148.1 V
230 soneT = -27,6793 / 266,9 V / 149.25 V
240 soney = -34,8245 / 275,1V / 149.8 V
250 sonsT = -42,4921 / 282,1 V / 150.45 V

Pucynok 11 — Tabnwuma conocraBnenus yria otkioHeHus crpenku KUIT u manHbIX
LIKaJIbI

JlaOopatopuast paGora Ne 4 «/3ydeHwe OpoLECCOB HACTPOHKH CEHCOPOB, JATYUKOB,
HWCIIOJIHUTENbHBIX YCTPOUCTB W IiepudepuilHOro 000pYIOBaHUA KHOep(U3UYECKON CUCTEMBI
yIpaBJIeHUs THOPUIIHON DIIEKTPOCTAHIINEN))

Heas padoTbl: M3yunTs NPUHIUNHAIBHYIO CXeMy KHOep(pH3MUECKOH CHCTEMBI YIpaBICHHS
I'D. PaccmoTpeTh ycTpoiicTBa yuyeTa JaHHBIX IMOPUIHON 3JIEKTPOCTAHLUHU OCYLIECTBISIOIINE
MOHMTOPHUHI HapaMeTpoB 3JeKTpocTaHIuH. [Ipon3BecTH mporpaMMHYI0 HAacTpONKY HaTUMKOB
CUCTEMbI MOHUTOPHHTIA, JUATHOCTUKY U yrpasiieHus 1'0.
ITopsinok BHINOJIHEHHS:
- 3yunTh npuHIMINAIBHYIO CXEMY;
- OmpenenuTh THUIBI JATYUKOB HEOOXoauMble A (YHKIMOHMPOBAaHUS KuOephuzndeckoi
cucreMsl 1'9;
- 3yunTh cXeMbl MOAKIIIOUEHUS TaTYMKOB K MUKPOKOHTPOJIIEPY;
- Ocyl11ecTBUTh TPOrPaMMHYIO HACTPOUKY AAaTUYUKOB;
- [TocTpouts 00IIYIO CXEMY TTOAKITFOYCHHUSI.
IosicHenusi k 1a0opaTopHoOil padoTe
Kubepduzuueckass cucrema ymnpasieHus ['D comepxut B ceOe MaTuyuMKH ydera, UKCAUu U
OTOOpaK€HUM JaHHBIX DSJEKTPOCTAHIMM [UIS OCYIIECTBJICHHS MOHMTOPUHIA, JUAarHOCTUKU
ynpasieHus kubepdusuueckoit cucremst ['0.

[IpuHnunuaneHas cxema KMOEpPU3NYECKON CUCTEMBI MO TUAarHOCTUKE, MOHUTOPUHTY U
ynpasneHuto I'D npeacrasineHa Ha pucyHke 12.
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Pucynok 12 -IlpunnunuansHas cxema Kuoeppu3nuecKoi CHCTEMBI IO AUATHOCTHKE,
MOHMUTOPHHIY U ylpasiaeHuto I'D

Jnis usmepenuss nepeMmeHHoro HampspkeHuss ¢az A, B u C cBepXmpoBOIHHKOBOTO
reHeparopa HCHOJB3yIOTCs Moxynu Voltage Sensor. Ha pmanHOM Momyne peanan3oBaH
PE3UCTHBHBIN JICIUTENb HANPSDKEHUS, KOTOPhIA nMeeT Koddduuuent 1 k 5 (koapdunuent 0,2).
DTO 3HAYUT, YTO HA BXOJE MOJYJISl HAMPSHKEHHE MOXKET u3MeHaATbesa ot 0 1o 25 B, a Ha BbIxOae
OHO Oy/eT MPOIMOPIMOHATBLHO pacmpeneiaeHo B auanazone oT 0 go 5 B. Takue xe naTumku
YCTaHOBJIEHBI AJI1 U3MEPEHMUSL:

— MOCTOSIHHOT'O HalpsKEHUE COJTHEUHO OaTapeu;

— MOCTOSIHHOT'O HalpsKEHUsI aKKyMYJIITOPHOM OaTapen.

JlaHHBIE TaTYMKN IPOrPaMMUPYIOTCS IIPH TOMOIIBIO KOJa:

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

float volt=analogRead(A3)/40.6;

Serial.print("Volt: ");

Serial.print(volt);

Serial.printin(" U"); }

[Moaxmoyenue moaynu Voltage Sensor mpou3BOAMTCS COTJIACHO CXeMe PUCYHOK 13.
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Arduino Mega 2560
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Pucynok 13 — Cxema noaxiitouenus Mmonyist Voltage Sensor

Jis  w3MepeHusT TepEeMEHHBIX TOKOB (ha3 CBEPXIIPOBOJAHHKOBOIO BETPOTEHEPATOpa
HCIIONIB3YIOTCS TaTYMKU U3MEPEHUsl CUITbI ToKa Ha 0aze mMukpocxembl ACS712, Biroyaromiei B
ce0s matunk XoJsuta. [ KOppeKTHOW paboThl JaTyvka Toka HomuHaioM 30 A, psgom ¢
JIATYNKOM pa3MeIlleH MeHbIN MpoBOAHUK. CaM 1aTuyuk XoJjula pacioliaraeTcsi HermocpeACTBEHHO
Ha KpHUCTaIE MHUKPOCXeMbl. TakKe JaHHBIM JaTYUKOM B TMPEACTaBICHHOM KOMIUIEKCE
U3MEPSIETCS U BBIIPSIMIICHHBIA TTOCTOSIHHBIA TOK CBEPXIPOBOJHUKOBOI'O BETpOreHepaTopa Wiu
TOK Harpy3KHu.

Taxoke JaHHBIE TaTYUKU UCTIOIB3YIOTCA JIJISl U3MEPEHUS:

— TOKa COJIHEYHOU Oarapewu;

— TIOCTOSIHHBIN TOK aKKyMYJISITOPHOM OaTapeu.

Muxkpocxembl ACS712 nporpaMMupyeTcsi ¢ TOMOIIbIO CIEAYIOIIEro Koa:

#include <math.h>

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

loat sss=analogRead(A1l);

float ddd=512.0-sss;

float fff=ddd*0.0705;

Serial.print("l: );

Serial.print(fff);

Serial.printin(" A"); }

[Monkmrouenne ACS712 nyist uamMepeHus MOCTOSHHOTO TOKA MPOU3BOJUTCS COTIIACHO
CXeMme, MPeICTaBIEHHON Ha pUcyHKe 14.
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Pucynok 14 — Cxema noakitouenust garuuka ACS712

BoinpsiMiieHHOE MMOCTOSIHHOE HAIPsKEHUE CBEPXIIPOBOJHUKOBOIO BETPOrE€HEPATOpa WU
HaIpsDKEHUE Ha Harpys3ke usmepsiercs ¢ nomolnpto garunka MAX471. JluanazoH nu3mepseMoro
HanpspkeHus coctapisier oT 0 mo 25 B, npu nutanuum oT MUKpokoHTposuiepa 5 B. Tok
U3MepseTCs IOCPEICTBOM U3MEPUTEIBHOTO LIIYHTA BO BCTPOEHHON MUKpocxeme MAX471.
Hatunk MAX471 nporpamMmmupyercst py MOMOIIM KOJa:

int average;

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

long sum=0;

for(byte i=0; i,NUM_READINGS;i++){

sum+analogRead(A4);}

average /= NUM_READINGS;

Serial.print("l: ");

Serial.print(average);

Serial.printin(" A"); }
[Tonkmouenue narurka MAX471 npou3BOIUTCS COTTIaCHO CXEME PUCYHOK 15.
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Pucynok 15 — Cxema noAK/IIOUEHNs] aHAJIIOTOBOTO J1aTYMKa TOKa 1 HanpskeHuss MAX471

TemmepaTypa U BIaXXHOCTb OKpY)KalOIIEH cpeabl U3MepAeTcs HUPPOBBIM AATYUKOM
TEMIEpATypbl U BIAKHOCTH BbICOKOM TouHocTh DHT22. MakcumanbHas HOrpelIHOCTb
U3MepeHus Temmeparypbl coctaiser +/- 1 °C. IlorpemHocTs M3MEpEeHUsS OTHOCHTEIbHON
BIIQXKHOCTH HAaXOJUTCS B mpefenax ot +/-2 % no +/-4 %.
Hatuuk DHT22 nporpammupyercsi ¢ TOMOIIBIO KOJA:

#include «DHT.h"

#define DHTPIN 2 // BbIBOJ, K KOTOPOMY MOJKITIOYAETCS TATUYUK

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

dht.begin();

}

void loop() {

delay(250); // cauTeiBaHME TeMIlepaTyphl WM BIQKHOCTH 3aHUMaeT 250 Mc

float h = dht.readHumidity(); // cautsiBanue TemnepaTypsl B rpagycax Llenbcus

float t = dht.readTemperature(); // mpoBepsiem, ObLIH JIM OIIMOKY TIPH CINTHIBAHUU H,
ecyy ObLIIM, HAYMHAEM 3aHOBO

if (isnan(h) || isnan(t)) {

Serial.printIn("Failed to read from DHT sensor!");

return;

} //BBIBOIMM HHpOpMAIHIO B MOHUTOP TOCIIEIOBATEIIBHOTO TIOPTA

Serial.print("Humidity: ™);

Serial.print(h);

Serial.print(" %\t");

Serial.print("Temperature: ");

Serial.print(t);

Serial.printin(" *C ");

}

IlogkmroueHue TaHHBIX JATYUKOB MMPONU3BOAUTCA COTJIACHO CXEME PHUCYHOK 16.
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Pucynok 16 — Cxema noaxiitoueHus uppoBOro AaTYHKa TEMIEPaTypbl U BIaKHOCTH BBICOKOH
touyHoctu DHT22
I[HSI OIPCACIICHUS OCBCUICHHOCTHU ITOBCPXHOCTHU COJIHEYHOU 6aTape1/1 U TOBCPXHOCTU
BOKpyT ['D (B TeHn) ucnonb3yercs Trema-Moayib JaTYUK OCBEIICHHOCTH.
Trema-moayab IporpaMMHUpPYETCsl C TOMOLIBIO KOAA:
#define light AO
void setup(){
Serial.begin(9600); }
void loop(){
delay(1000);
float h = dht.readHumidity();
float t = dht.readTemperature();
if (isnan(h) || isnan(t)) {
Serial.printin("Error!™);
return;}
Serial.print("Light: );
Serial.print(illuminance);
Serial.printin("Lx");}
HOI[KJ'II—OLIGHI/IC JAaHHBIX JATYUKOB INPOU3BOAUTCA COIJIACHO CXEME PUCYHOK 17.

3V
. .
Harux
8 CESIIEHHOCTH

Arduino Mega 2360

CiND

Pucynok 17 — Cxema NOAKIIIOUEHUS AATYNKA OCBEILIEHHOCTU

Taxxe kubepdusnyeckas cucrtema MpeanoiaraeT U3MepeHne epPeMEHHOr0 HalpsbKeHne
nocje npeodpasoBares Ha Harpy3Kke NepeMEeHHOro Toka. /JlaHHOeHaIpskeHe MOKET I0CTUTaTh
250 B, nns ero m3aMepeHMs] IpUMEHSETCs JaT4MK nepemMeHHoro Hampsbkenus ZMPT101B. On
npescTaBisieT co0oil 0aHO(Ma3HbIN MOHMKAOIMNN TpaHC(OPMATOp HANPSKEHUS, TO3BOJISIOIINN
U3MEPSTH HAPSKEHHE IEPEMEHHOI0 TOKa B [uarnas3one ot 195 no 250 B.
Jatuuk ZMPT101B nporpammupyeTcs ¢ MOMOLIBIO KOJa:

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

float volt=analogRead(A3)/40.6;}

Serial.print("Volt: ");

Serial.print(volt);

Serial.printin(" U");}
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IloakaroueHne JaHHBIX JATYNKOB MMPOU3BOAUTCA COTJIIACHO CXEMC PUCYHOK 18.

5V

=2
k=
£ A2
e .
= $ mPTI01B
=] »
3
E
<

GND

GND

Pucynok 18 — Cxema noaxiroueHus JaTdynka nepeMenHoro Hanpsbxkenus ZMPT101B
Bce koMMyTarum, KOTOphIe OCYIIECTBISIET pa3padarbiBacMas KuOephu3nueckas cucrema
B y3/1axX ¥ 3JieMeHTax ['D, oCylIecTBISIOTCS IPU MOMOIIH PEIEHHOro MOIYIIS C MIECTHAALATHIO
AIIEKTPOMEXaHMUYCSCKUMH pelie ¢ KOMMYTAI[HOHHBIMU XapaKTEPUCTUKAMHU 10 HanpspkeHuto 250 B
u ToKy 10 A.
[IpuHnunuansHas cxema MOoAKIIOUEHHUs pelie MpecTaBiIeHa Ha pucyHke 19.

&S A
s./
@ -

i
i3
ii
32
it

SV Adapter

Pucynox 19 — [MpuniunuansHas cxema MOIKIIOUYESHHS PeIeHHOTO MOTYIIS

JlaboparopHas padota NoS5 «MccaemoBaHue MapaMETPOB M XapaKTEPUCTHK KHOEP(hH3MYECKON
CHCTEMBI YIIPABIECHUS THOPUIHON DAEKTPOCTAHITHEN

Heab padorsi: [IponsBectu ucneitanue kubepdusuueckorr cuctembl ['D. CpaBHUTH JaHHBIS
CTAIlMOHAPHBIX KOHTPOJIbHO-U3MepHUTENbHBIX TiprboopoB (KUII) cTenma ¢ TaHHBIMH JaTYHKOB,
BBIBOJIMMBIX Ha MHUKpomporeccop. OCyIIeCTBUTh U OLIEHUTh PacdyeT OTKIOHEHHS Pe3yIbTaTOB
JTAHHBIX CEHCOPOB.

IHopsinoK BHINOJIHEHHS:
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- [Ipon3BecTn ncnbiTaHue KNOEPHUINIECKOIN CUCTEMBI,
- CHaTb naHHbIe co crannoHapHbix KUII;
- 3aukcupoBaThH TaHHBIE CEHCOPOB C cepBepa KNOepHU3NIECKON CUCTEMbI
- [Ipou3BecTn pacyeT OTKIOHEHHUS TaHHBIX CEHCOPOB OT cranroHapHbeix KUIT;
- OLICHUTD CTETIEHb OTKIOHEHHS JAHHBIX.
IHosicHenus Kk 1abopaTopHoii padorte
[lepen mpoBeneHuE WCHBITAHUS CHCTEMBl HEOOXOAMMO MPOU3BECTH HACTPOIMKY
yenoBeko-MammHHOro nHTepdeiica (YMHM). CornacHo BBIAAHHOMY 3a/laHUIO MPETOAaBaTeIeM
MIPOU3BECTH BKIIIOUEHUE WM BHIKIIOYEHHUE B OKHE KOMMYTAIIUH:
- peJie OCBEIEHHsI COTHEUHOM OaTapeu;
- pelie akKyMyJaTopa;
- pese COTHEYHOM OaTapew.
- Tpéxa3zHoro aBTOMATA.
[IpousBecTu ucnpiTanue kudeppuzndeckoit cxemnl ['D.
3anucath ganHbie co crarmonapubix KUII crenna (puc.20):
- IEPEMEHHOT0 TPEX(Ha3HOro HANPSKEHUS BETPOreHepaTopa;
- BBINPSIMJIEHHOT'O TOKA BETPOTreHepaTopa;
- BBINIPSIMIIEHHOT'O HANPSDKEHUS] BETPOT€HEPATOpPa;
- TOKa aKKyMYJIATOpa;

- HallpsDKEHUS aKKyMYJIATODA;
- TOKa COJTHEUHOU Oarapeu;
- HaMpsDKEHUs COJTHEYHOM OaTapeu.

— <2 : ‘ R R S .
Pucynok 20 — Biiok KOHTPOJIbHO-U3MEPUTENIBbHBIX TIPUOOPOB U anmnapaToB
3arpy3uTh Takue€ JK€ JaHHbIE HW3MEPHUTEIBHBIX [aTYMKOB C CEpBepa YIPaBICHUS
KHOEPPU3NICCKON CHCTEMBI.
OTKIIOHEHHE TaHHBIX JaTYMKOB OT cranoHapHbIx KMUII He nomkHo npessimats 1-2%.

OTKJIOHEHHE paccUuTaTh 1Mo hopmyre:
AX = Xism — X317

AX
+ 100
v =X3;
rﬂe AX - aOcomroTHas IMOrpeIIHOCTb, XHHM - HU3MCPCHHAd BCJIMYMHA, XBT' 9TaJIOHHAasd

BCJIMYKMHA, - OTHOCUTCIIbHAA IMOTPCIIHOCTD.
HOJ'IyLICHHaSI OTHOCHUTCIIbHAA NOTPCHIHOCTL HE JOJKHA NPCBBIIIATH 1-2%.
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Crpykrypa u dopma oTuera o 1adbopaTopHoil pabore

Hazpanwne yueOHOTO 3aBeICHUS

KA®EJIPA Ne

OTYET
3AILMIIEH C OLIEHKOI

ITPETIOJABATEJIb

JOJIKHOCTD, Yy4. CTCIICHb, 3BAHUC oAIMUCh, JaTa HWHHUIIHAJIbI, (l)aMI/IJ'II/Iﬂ

OTYET I10 [TPAKTUYECKOM PABOTE

1o kypcy: KUBEPOU3NUYECKUE CUCTEMbBI 1 TEXHOJIOT'U

PABOTY BBIITOJIHMJI
CTYJEHT I'P. Ne

noanuch, nara HWHHUIIKUAJIBI, (I)aMI/IJ'II/IFI

Canxr-IlerepOypr 20__
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ConepmaHI/Ie oTycTa:

Hean pa6oTsI:

3agaum.

TeopeTuyeckue cBeieHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHO pabOThIl, B TOM YHWCIIE NaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Havane yka3bpIBaroTCsi HCXOAHBIE TaHHBIE, PaCUEeThl, TpaduUecKre MOCTPOCHHUS.
BriBoasbl

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOpHOU
padoTe, B KOTOPOH JO0JKHBI OTpaXaThbCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTypPhI

Crincok ucmonb3yemMoi jureparypsl odopmirsercss B coorBerctBun ¢ [OCT 7.0.100-2018 —
bubnuorpaduyeckas 3anuce. bubnuorpapudeckoe onucanue. Obume TpeOOBaHUS U MpaBUIIa
COCTaBJICHHUSL.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

IIpaBuna odpopmiienus oruyera
1. O61me TpedGoBanus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTdeT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia oQOpMIIEHHS OTYEeT MO J1abopaTopHOM paboTe odopmiseTcs
JT00BIM NEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit Oymaru popmara A4.
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1.2.B otuere mno maboparopHoii pabore gomyckaercss uHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHHE 110 MIUPHUHE, OTCTY KpacHou ctpoku 1.0.

1.3. et mpudTa q0KeH OBITH YEPHBIM.
2. Hymepauusi ctpanui oT4eTa

2.1. Ctpanunpsl oT4yera CleAyeT HyMepoBaTh apaOCKuMu nudpamu, coOM0aast CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IpOCTaBIseTCs B HU3Y KaXKAOI0 JIUCTa
10 LIEHTPY.

2.2. TuTyNnbHBIN JIUCT BKIIOYACTCS B OOIIYI0O HyMEpAIHIO cTpaHull otyeTa. Homep crpanuibpl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISETCA.

3. Hymepauusi pa3ieioB H MOAPa3aeI0B 0TYETA

3.1. Pa3gensl MOJDKHBI UMETh TIOPSIKOBBIC HOMEpa B IpejeiaXx BCero oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Pa3aensl MOryT OBITH pa30HUTHI Ha mojapasaeibl. Hymepanus moapasnesioB coCTaBisieTcs: U3
HOMEpa paslena W THojapasjaena, 0003HAUEHHOro dYepe3 TOouKy, Hampumep, «1.1.». B koHie
Ha3BaHUS Pa3/IeJIOB U MOAPA3/IEI0B TOUKA HE CTABUTCSL.

4. LiutocTpanuu

4.1. nnrocTpalii  TIOJIUCHIBAIOTCS  CHU3Y apaOCKuMu IdpamMu  depe3 Mpoden mocie
cioBa «PUCYHOK» M UMEIOT JMOO CKBO3HYIO HyMEpallHio, TUOO HyMEpalulo B COOTBETCTBUU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKa3bIBaeTcs Iocie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
O0ZHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPAIIMU BRIPABHUBAIOTCS T10 IICHTPY CTPOKH.
5. I'padpuxnu

5.1. T'paduxu nomxubl ObITh yeTkuMHU. [Ipu odopmiienun rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEeH U caMUX I'paUKOB.

5.2. Ecmum rpaduku OTpakaloT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBIIIOJIHEHHUE B OJTHOM CUCTEME KOOPAUHAT.

6. TadauubI

6.1.B ortuete mo jabopaTOpHOl paboOTe pPEKOMEHIYeTCs CKBO3HAs  HyMepaius
tabsuil. JlomyckaeTcss HyMmepaius TaOauI[ B mpejenaax paszena ordera. B aTom ciydae HOMeEp
TaOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, pa3IeiICHHBIX TOUYKOM.

6.2. TaGnuier HyMepyroTCs apaObCKUMU udpamu.

6.3. Hymeparust TtaGnui; mpou3BoguTcss co ciaoBoM «Tabmuiay» 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».
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6.5.4. Kaxxnas tabnuna JAOKHA MMETh Ha3BaHUE, KOTOPOE CIEAyeT MOMEIaTh HaJl TaOiuilen
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM Uepe3 THpE.

11.2. Meroauueckue yKazaHHs s 00yJarOIUXCS MO MPOXOXKICHUIO CAMOCTOSTEIbHON
paboThI

B xo/¢ BBINONHEHHS CAMOCTOSATEIBHON PabOThI, OOYUAIOIIUICS BBIIOIHACT paboTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOIO
y4acTusl.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
1esiecoo0pa3Hoe MIaHMPOBaHUue pabouero BpEMEHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMHM M CHUCTEMATH3allMU MPUOOpPETAEMbIX 3HAHUM, 00ECIeYnBaCT BBICOKUM
YPOBCHL YCIICBACMOCTH B IICPUO[] O6y‘ICHI/I5I, IOMOTacT IOJYYUTHL HABBIKK [MOBBIIICHHWA
po(eCCHOHATBHOTO YPOBHSI.

MeToauyecKMMH ~ MaTepUallaMH,  HANpPaBJSIOINIMMH  CAMOCTOSITENIbHYIO — paboTy
00YYaFOIIMXCSI, SIBJISTIOTCSL:

—  Yy4eOHO-METOANYECKUN MaTepuas Mo AUCLUILIUHE.

11.3. Meroauueckue yKazaHUs Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTpOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsi, OCYIIECTBIIEMOTO B TE€UEHUE CEMECTpa C IIeNIbI0 OICHUBAHHS XOJa OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTECTallMd OCYIIECTBISETCA B
cooTBeTcTBUU ¢ TpeboBaHusMu IlonoxeHuit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectanuu cTyAeHToB ['YAII, oOywarommxcs 1o OporpaMMbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryneHtoB B 'Y AIy.

[IpoBeneHune TeKyero KOHTPOJISI YCIEBAEMOCTH OCYLIECTBISETCS C MOMOIIbIO TECTOB,
MpuBeJeHHBIX B Tabuie 18. OleHnBaHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH OIEHHUBAETCS 110
cucreMe 3auet/ He 3aueT. [1oJoXKUTenbHbIN pe3yabTaT TEKYIEro KOHTPOJIS yCIeBaeMOCTH JaeT
CTYJEHTY JOIOJHUTEIbHBIN OaJUl IPH MPOBEIEHNUU IPOMEKYTOUHON aTTECTALUH.

11.4. Metoauyeckue yKazaHus JJisi OOYYArONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTecTanuu

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0Y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— muddepeHIupoBaHHbI 3aueT — 3T0 ¢dopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
oOy4aromuMcs TpU U3Y4eHUH JUCLMILIMHBIL, TPU BHIIOJHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKACHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

IIpomexxyTouHast arrectanus MpoBOAUTCS B (opme AudPepeHIHPOBAHHOIO 3ayeTa.
3aueTr mNpoBOAUTCS B YCTHOW ¢(opme 1o OwineraM B BHUAE MOATOTOBKM U HU3JIOKEHUS
pa3BEPHYTOro oTBeTa. BpeMs Ha moAroToBKy orBeTa - 30 MUHYT.

Cucrema OLEHOK IpH MPOBEIECHUU INPOMEKYTOYHOW aTTeCTAllMd OCYILIECTBIAETCS B
cooTBeTcTBUU ¢ TpeboBanusMu [lonoxenuit «O TeKyleM KOHTPOJE YCIEBAEMOCTH U
IpoMeXXyTouHoi arrectauuu cryfaeHToB ['YAII, oOywaromumxcs MO NpOrpaMMmbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
crynentoB B 'Y AIy.

[IpomexyTouHass aTTecTalus OLIEHHMBAETCS MO pe3yibTaTaM TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH. ODK3aMeH IpOBOJUTCS B yCTHOH (opme mo Owmseram, NpeACTaBICHHBIM B
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tabmune 16. B ciyuae, eciu CTyIeHT MO yBaKUTENbHOW NMPUYMHE HE BBIIOJIHUI TpeOOBAaHUS
TEKYLIEro KOHTPOJA, €My MPENOCTaBIAETCA BO3MOXKHOCTb CIATh 3aJ0DKEHHOCTH 110
nponyuieHHeIM TeMaMm. dopma npoBeIeHNs IPOMEKYTOYHOU aTTECTallu — ITMCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit
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