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AHHOTaNINA

Hucuummuaa «Kubeppusndeckue cUCTEMBI U TEXHOJIOTUH» BXOJUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00Opa3oBaHUs — MporpamMmy OakajaBpuara Mo HANpaBICHHUIO MOATOTOBKU
13.03.02 «DneKkTposHepreTuka U 3MEKTPOTEXHUKa» HarpasieHHOCTH «LludpoBas sneprerukay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TpPH  OCBOGHUW  OOydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YriayOleHHoe (OpMHpOBAHHE CIETYIOIMINX
KOMIIETECHIIUH:

[IK-5 «CnocobeH MpoBOAWTH aHAIW3 M KOHTPOJIb IMApaMETPOB W YCIOBUU pPabOThI
OT/ICJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUYECKON CUCTEMBI

CopepxaHue AUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C MPOMBIILICHHBIM
MHTEPHETOM Bellel U KHOepPpU3NIeCKUMH TEXHOJIOTUSIMH B AJIEKTPOIHEPTeTHIECKON 00JIaCTH.

[IpenogaBanue AUCHUIUIMHBI MpeAycMaTpuBaeT cieayioniye ¢GopMbl OpraHU3aINH
y4eOHOTO0 Ipoiiecca; J1abopaTtopHbie padOoThI, CAMOCTOsATEIbHAs paboTa 00yJaromerocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTaus B hopme nudhepeHInpoBaHHOTO 3a4eTa.

OO0miasi TpyIO0EMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBISET 2 3a4€THBIX EJAMHHUIIBI, (2
yaca.

SI3bIK 00yUYeHUs IO JUCIMILTUHE KPYCCKHID)



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusl JUCHUTIITUHBI

dopmupoBaHue y 00YyYAIOIIUXCS TEOPETUYECKUX 3HAHUM M MPaKTUYECKHX YMEHHHA U
HABBIKOB B 00JIACTH TPOEKTUPOBAHUS, MOJCIHPOBAHUS M OTJIATKA KHOSPPUINIECKUX CHUCTEM
AIEKTPOIHEPreTUYECKUX OOBEKTOB.

1.2. JucumnnunHa sBisercs (aKyJIbTaTUBHOW AMCUUIUIMHOW TIO  HANpaBJICHHUIO
00pasoBarenbHOI ITporpamMMBl Beiciiero oopasoanus (ganee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMIeTeHIMy U MHAMKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6mmma 1 — [lepeyeHb KOMITETEHIIMA W HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Koz u HanMeHoBaHMe HHANKATOPA
KOMITETCHIHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHITUU

[1K-5./1.4 ncnones3yeT cuenuaibHOe
IIK-5 Crocoben A M 1t
porpaMMHOe oOecIieueHue st
MIPOBOJIUTH aHAJIU3 U
MIPOrpaMMHUPOBaHUS MUKPOKOHTPOJIJIEPOB U
KOHTPOJIb [TapaMEeTPOB U

. HACTPONKHU TEXHOJIOTHYECKUX ITAPAMETPOB H
[MpodeccronanbHbie | yCIOBUI pabOTHI
PEXKUMOB pabOTHI 0OBEKTOB

KOMIIETEHIIUH OTHEIIBHBIX .
PO eCCUOHAIBHON JeATETbHOCTH
KOMIIOHEHTOB
. | IIK-5./1.5 ocy1iecTBiIsSIET OLEHKY TEKYILETO U
AIEKTPOIHEPrETUYECKOMN
CHCTOMEL MIPOTHO3UPYEMOTO JIEKTPOIHEPTreTUUECKOTO

PEKHUMaA SHEPIOCUCTCMBI

2. Mecro nucuumianssl B ctpyktype OI1

HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[IPU U3YYECHUH CIIELYIOUX TUCLUILINH:

— «MaremaTu4ecKre OCHOBBI TEOPUU YHEPIETUYECKUX CUCTEM,

— «QHepreTuyecKkas MIEKTPOHUKAY,

— «OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPAMMUPOBAHHE,

— «PacnpesesieHHbIe HHTEUIEKTYAJIBHbBIE YHEPTOCUCTEMBIY.

3HaHMs, MOJIyY€HHblE NpPH H3YYEHMM MaTepuaja JaHHOM IUCHUIUIMHBL, UMEIT Kak
CaMOCTOATENIBHOE 3HAYE€HHWE, TaK M BCIIOMOIAaTEIIbHOE HCIIOJIB30BAHUE IIPU IPOXOXKICHUU
MIPOU3BOJICTBEHHON MPEAIUIUIOMHON MPAKTUKU U MOATOTOBKE BBIMYCKHOM KBaTU(UKAIIMOHHON
paboThl, M U3YYEHUHU APYTHX AUCHUIUINH:

— «CHuCTEMBI M METO/IbI UICKYCCTBEHHOT'O MHTEIIJIEKTA B DJIEKTPOIHEPTETUKED,

— «ludpoBoe nMpoeKTUpOBaHUEY,

— «HagexxHOCTb  DJIEKTPOMEXAHWYECKUX M DJIEKTPOIHEPreTHYECKMX CHUCTEM U
KOMILJIEKCOB.

3. O0beM U TpyJ0EMKOCTb JUCLIUIUIUHBI
Jlannuble 00 o0meM oObeMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUIUINHE (M paclpeieleHue 3TOH TPYA0EeMKOCTH M0 ceMecTpaMm) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIITMHbI

TpynoemMkocTh 1o
Bun yuebHol paboThI Bcero ceMecTpam
Ne9
1 2 3
Obwasn mpy0oemMKocHb OuCyuUnJIUHbL, 2/ 72 2/ 72

4




3E/ (1ac)

U3 Hux uacoe npakmuueckoii n0020MO6KU 17 17
AyoumopHnusie 3anamus, BCEro vac. 17 17
B TOM YHCIIE:

nexuuu (JI), (gac)

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 55 55
Buo npomesicymounoi ammecmayuu: 3ayer,
mubd. 3ager, sk3amed (3auer, dudd. 3au, ﬂ;ﬁ;‘b- Hudod. 3au.

Dk3.**)

*k
IIpumedanue: kaHaMAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0EMKOCTH JUCIUIUIMHBI TIO Pa3/ieiiaM U BUJIAM 3aHITHH.

Pa3Z[eJ'IBI, TEMBbI JUCHUIJIMHBI U UX TPYAOCMKOCTDb IIPUBCACHLI B Ta6.HI/IIIG 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCIATUIMHBI

Jlexnun
(gac)

I13
(C3)

JIP
(gac)

KII
(4ac)

CPC
(4ac)

Cemectp 9

Paznen 1. ba3zoBsle moHsATHS KNOEpHU3MUECKUX
CUCTEM

Tema 1.1. ba3oBble OHATHSA U OCHOBBI
KHOepPU3NYECKUX CUCTEM

Tema 1.2. O60061eHHas cxema KubepPpu3nIecKo
cuctembl. Manycrpus 4.0 u nepexon B
uHaycrpuro 5.0.

Tema 1.3. IlporpammHuo-anmnapaTHas 4acTb
KnOep(hU3NYECKUX CUCTEM

Tema 1.4 Cdepbl npuMeHEHUS UHAYCTPUATBHBIX
KHOep(U3NIECKUX CUCTEM.

12

Paznen 2. lludpoBsie TEXHOIOTHH B
KHOepPU3NIECKUX CUCTEMAX

Tewma 2.1. IIpOMBINIUIEHHBIN HHTEPHET BELIEH U
IPOM3BOJICTBEHHbIE KMOEp(HU3NUECKHE CUCTEMBI
Tewma 2.2. KubGepduszndeckue CUCTEMbI TTOBEPKH
KOHTPOJIbHO-U3MEPUTEIbHBIX YCTPONCTB

Tewma 2.3. TexHOIOTMN KOMITBIOTEPHOTO 3PEHUS B
KHOepPU3NIECKUX CUCTEMAX

Tewma 2.4. IIpoekTHpOBaHNE UHAYCTPHAIBHBIX
KuOep(hU3NIECKUX CUCTEM

12




Paznen 3 IIpoexTupoBanue u MOJENUPOBAHUE
KHOep(OU3NIECKUX CUCTEM

Tema 3.1. cnionp30BaHuE BCTPauBAEMbIX CUCTEM
B KMOep(pU3NUECKUX CUCTEMAX

Tema 3.2. IIpoexTrpoBaHHu€e BBIYUCIUTEIBHON
KOMITIOHEHTbI KMOep(pu3ndeckoi cucTeMbl

Tema 3.3. MogenupoBanue Kubephuzndeckux
cUCTEM

Paznen 4. Mcnionb3oBanue kubepduznueckon
CHCTEMBI IIPU YNIPaBJICHUH IEKTPOCTaHIIUN
Tema 4.1. Kubepduznueckas cucrema
JMarHOCTUKU MOHUTOPUHIA U YIIPABICHUS
THOPHTHON DIIEKTPOCTAHIHEH

Tewma 4.2. Bb100p KOMITIOHEHTOB
KnOep(hU3NIECcKOl CUCTEMBI YIIPaBICHHUS
rUOpUIHOMN 3JIEKTPOCTAHIMEH

Tema 4.3. PazpaboTka ynpaBieHUs
KnOepHU3NIECKON CUCTEMBI THOPHTHON
AJIEKTPOCTAHLIUU

Tema 4.4. PazpaboTka 4e0BeKO-MaIIMHHOTO
uHTepdeiica Knbephu3NIeCKON CUCTEMBI
Tewma 4.5. Hcnonb3oBaHre TEXHOJIOTUH
BUPTYaJbHOU peabHOCTU B KUOEpPU3nuecKon
cUCTeMe YIpaBJIeHUs THOPUIHOMN 3JIEKTPOCTAHIIMU

Htoro B cemectpe: 17 95

Hroro 0 0 17 0 55

IIpakThueckass MOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJalIMMHUC  OMNpENeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;yuiei
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIMOHHOIO [IUKJIa

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHbIM NJIAHOM He NMPe1yCMOTPEHO

4.3. TlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb ITPUBEACHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyIoeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero \ \ \

4.4. JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYTOEMKOCTb IPUBECHBI B TaOIUIIE 6.
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Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M X TPYIOEMKOCTh

Ne

W Haumenosanue nabopaTopHbIx paboT

TpynoemMKkocTsb,
(dac)

N3 Hux
MPAaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne paznena
JUCIUILTAHBI

Cemectp 9

JIP Nel PazpaOotka anropurma
1 | ynpaBnenus kudephu3ndeckon
CHUCTEMOI»

JIP No2 Hactpolika 4enoBeKo-
2 | MmammHHOTO MHTEpdeiica
KHOepHU3NIECKON CUCTEMBI

JIP Ne3. [IpumMeHeHue TeXHOJIOTHIA
3 | KOMITIBIOTEPHOT'O 3PCHUS B
KknOephu3nIecKor cucrtemMe

JIP Ne4. N3yueHue npoieccoB
HACTPOMKHU CEHCOPOB, JaTYMKOB,
UCIIOJIHUTENBHBIX YCTPOUCTB U
nepuepuitHoro 000py10BaHUS

THOpPUAHOM 3JIEKTPOCTaHIMEN

KuOepPpU3NYECKON CUCTEMBI YIIPABICHUS

Bcero

17

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BHIIIOIHEHUE KypCOBOW pabOThHI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXcs
Bunasl camoctosTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabauna 7 — Bunabl camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 9,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3y4yeHne TeopeTHIECKOro MaTeprania 35 35
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 10 10
Brimosnnenue pedepata (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKYVY)
Jomamnee 3amganne (/13)
KontposbHble pabotsl 3a0unukoB (KP3)
IToaroroBka K MpOMeEXyTOYHOMU 10 10
atrectrauuu (ITA)
Bcero: 55 55

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU PabOoThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
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Y4eOHO-MeTOAMYECKHE MaTepHalbl IS CaMOCTOSTENbHON paboThl 00yYaromMXCsl yKa3aHbl B
.. /-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

udp/ KomuecTBo 9K3eMILIIpOB B
P bubnuorpaduyeckas ccpuika OUOIMOTEKE
URL anpec

(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

HuTtennexTyanbHbie THQOPMAMOHHBIE CHCTEMBI
Y METOJbI HCKYCCTBEHHOT'O MHTEIUIEKTA: Y4eOHUK
/ A.B. Aunpeitunkos, O.H. AanpeiiunkoBa. —
Mocksa: UHOPA-M, 2022. — 530 c.

[IpoMBINIUTeHHBII HHTEPHET Belel: yaeOHoe
nocoowue / FO.C. Aunpees, C.J1. TpeTbskoB. — -
Cankt-IletepOypr, 2019. - 56 c.

Kubepdusznaeckne cucTeMbl METOTBI
BBICOKOYPOBHEBOTO MTPOCKTUPOBAHUS: yueOHOe
nocoowne / S.I'. I'opbaues, A.E. Ilnatynos, B.1O. -
IMunkesny, M.B. Konpuypun. — CankT-
[eTepOypr, 2022. - 51 c.

CoBpemenHble TexHonornu. Kubepuzndaeckue
cuctembl: yaeoHoe nmocoobue / E.. I'pomakos, -
A.A. Cunoposa. — Tomck, 2021. - 166 c.

WuTepner Bemeit. Mccnenopanns u o6macts
npumenenus:: Monorpadus/ 3apamenckux E.IL.,
Aprembe ULE. - M.: HUIl UTHOPA-M, 2015. -
188 c.

DIEKTPOIHEPTETHUECKHII KOMILIEKC CO
CBEpPXIPOBOTHHUKOBBIM 000Dy I0BAaHHEM:
pa3paboTKa, CO3/JaHHe, HCCIIEIOBAHNE!
MmoHorpagus /Asrops: M.B. Bypaxos, C.B. o5
Conénsiii, C.C. Tumogees, M.A. TypyOaHos,
J.B. lllunutakos, B.®. [umnuiakos / moj pex.
B.®. llIumnakosa, FO.A. Axroxunoii. — CII0.:

I'VAII, 2018. — 288 c.

BrimonaeHne paboT 1Mo 0 HON MITH HECKOJIBKUM
npoeccusM paboUnx, TOHKHOCTSIM CITYKaIluX —
Hanapuuk KUITuA: MeToiuueckue yKazaHus K o5
BBITIOJTHEHUIO JJabopaTopHbix padot / C.B.
Conénsiii, A.K. Ilpomaxosa, O.5. Conénas. —

Cankr-IletepOypr, 2017. — 75 c.

7. TlepedyeHb HIEKTPOHHBIX 00pPa30BaATEIBLHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»

[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcos nH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT




URL anpec HaumenoBanue

https://profstandart.rosmintrud.ru | baza npodeccroHanbHBIX CTAaHIAPTOB

https://www.elibrary.ru baza meroanueckux mocoOuii U HAyIHBIX cTaTei

https://lib.guap.ru/jirbis2/index.php | Dnekrponnas 6ubmmorexka I'Y AIT

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEMOIO IPHU OCYIIECTBICHUU
00pa3oBaTENFHOTO MpoIecca MO JUCIUIIIHHE.
[lepeueHp UCMIONIB3yEMOTr0 IPOrPaMMHOT0 oOecrieueHus npeacrasieH B Tabuune 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne i/t Haumenosanue

1 He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp wuCHONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

1 He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmumna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH )

1 | YueOnas nabopatopus ¢ obopynoanuem «Kubeppuznueckue
CHCTEMBI», KOMITBIOTEPHI C BHIXOJIOM B HHTEPHET

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIHH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 1Mo JUCIUTIINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHHUSI MPOMEKYTOYHON aTTeCcTalluu

Bua npoMeXyTOYHOM aTTecTauu [TepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIi 3a4ET Crnncox BONpocCoB;
TecTsl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4arouMHca MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B Teuenne cemMectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma  MOJYJIHO-PEUTHHTOBOW  CHUCTEMBl ~ YHUBEpCUTETa,  IpaBHIIA
HCIIOJIb30BAaHUsI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6muma 14 —Kpurepuu orieHkn ypoBHs CHOPMHUPOBAHHOCTH KOMITETSHIIUN
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3JIaraer;

— ONHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTJIMIHOY J
GATICHOY TECHO MPHUBSA3BIBAET YCBOCHHBIE HAYUHbIC MOJIOKEHUS C MPAKTUYECKOM
JIeATEeTLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJHO BJIaJICCT CHCTEMON CIICIMAIM3HPOBAHHBIX IOHITHH.
— oOyyJaromuics TBEpJO YCBOMJI MPOTPaMMHBIN MaTepuall, TPaMOTHO
M, IO CYILIECTBY, M3JIaraeT €ro, OINHUpasCh Ha 3HAHUS OCHOBHOWU
JUTEPATyPHI;
«XODOLLIOY» — HE J0IYCKAeT CYIIECTBEHHbBIX HETOYHOCTEN;
P — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIIeIIMAIN3UPOBAHHBIX OHSITHH.
— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYLIECTBY, M3JIarae€T €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHO» o
— UCIIBITBIBACT 3aTPYyJHEHUS B MPAKTUUYECKOM IPUMEHEHUU 3HAHHUI
«3aYTEHO)
HaIlpaBJICHUS;
— cl1abo apryMeHTHPYeT HayuHbIe MOJI0KEHHUS,
— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB M 000OIIIEHUI;
— YaCTHUYHO BJIaJCET CUCTEMOM CIeIMAIM3UPOBAHHBIX HOHSITHH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM YacTH MPOrpaMMHOTO
MaTrepuana;
— JIOMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MIpH
«HEYJOBJICTBOPUTEIILHO
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHUS;
— He GOpMYJIHPYET BBIBOJIOB M O00OIICHU.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBiieHbl B Tadumie 15.

Tab6muia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ko
No mi/mm [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa A
WHAWKATOpa
Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO
Bomnpocs! (3agaun) g qudd. 3auera npeacrasieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! (3agaun) s audd. 3agera
Kon
° r/m [Tepeuens Bom B (3a7a4) ans mudd. 3adera
Ne i/ epedyeHb BOMpocoB (3ama4) amns audd. 3aue JHMKaTOpa
1. Yro Takoe kubepdusnyeckas cucrema? [K-5./1.4

2. OcHOBBI MOJIEHPOBaHUS KHOepPU3NUEeCKUX cucrem?

3. Cepsl npumeHeHus KHOEPHU3UUECKUX CHCTEM?

4. Ilepeuncaute MpoOIEMBbI TOCTPOEHUS KHOSpPU3NIECKIX
cucrem?

5. Kakum 06pazom kubepdusznueckas cuctemMa mMpuMEHSITCS B
DHEPreTUKE?
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6. Ilepeuncinte KOMIOHEHTHI, BXOJAIINE B KHOEPHUZNIECKYIO
CUCTEMY, PUBEIUTE PUMEPHI?

7. Yto Takoe BCTpOeHHas cucrema’?

8. [lepeuncnuTe METOBI yIpaBICHUs] KHOEPPU3ZUUECKON
cucTemMon?

9. Kakue cymecTByroT Kubephu3naecKkue CUCTEMBbI?

10. B ueM pasHuna Me1y BCTPOEHHOM cucTEMON U
KnOepHU3NIECKON CUCTEMOM?

11. Yro Takoe unaycTpHagbHas kudepduznueckas cucrema’?
12. O6acTu MpUMEHEHHSI HHAYCTPHATBHBIX
knbeppuzndeckux cucrtem?

13. Yro Takoe MHTEIUIEKTyalIbHbIE IPOU3BOICTBCHHbIE
CUCTEMBI?

14. Kubepdusnuecknue CUCTEMbl B MHTEIICKTYaTbHBIX
IIPOU3BOJICTBEHHBIX cUcTEMax?

15. Yro Takoe kubepbe30macHOCTh?

16. Kubep6e30macHOCTh ISl HHTEIIEKTYaIbHBIX
IIPOU3BOJICTBEHHBIX CUCTEM?

17. Yto Takoe ypoBHU KUOEpPHU3NIECKON CUCTEMBI,
nepevyucisere ux?

18. UTo Takoe MpOMBIIIICHHBIE HHTEIUIEKTyalIbHbIE JTaHHbIE?
19. IlpuMeHeHne NPOMBIIIEHHBIX HHTEJUIEKTYaJIbHBIX TaHHBIX
B KMOep(pu3nyeckux cucremax?

20. YrpaBieHue HHIYCTPHATbHON KuOephru3nueckoin
cucTemMon?

21. Ilepeuncnute cepbl NPUMEHEHHUS UHLyCTPUAIBHBIX
KHOepPU3NIECKUX CUCTEM?

22. Ponb JaHHBIX B MHAYCTPUAIBHOUN KHOEephu3nyecKoit
cucreme?

23. Kubepduzudeckuii moaxo K CO3JaHUI0 BCTPaUBAEMOM
CUCTEMBI?

24. Ilpumenenue kubepru3nuecKux CUCTEM B IIPOLECCe
MOBEPKU KOHTPOJIIbHO-U3MEPUTENBHBIX TPUOOPOB?

25. Yto Takoe TEXHOJIOTUsI KOMITBIOTEPHOTO 3PEHUS?

26. [IpuBenute mpuMeps! HU(PPOBBIX TEXHOJIOTHH,
UCIOJIb3YEMBIX B KHOep(hU3NUeCcKUX cucTeMax?

27. 3noxute NpuHLIUI paboThl KHOEpPHU3NUECKON CUCTEMBI C
MPUMEHEHHE TEXHOJIOTMH KOMIIBIOTEPHOTO 3peHus?

28. IIpo6yiembl TPOEKTUPOBAHUS BBIYUCIUTEIHHOM
KOMIIOHEHTHI Kubepu3nyeckoit cucremMpl?

29. Ucnonb3oBaHue KuOephU3NIECKUX CUCTEM IS
OCYIIECTBJICHUS! aBTOMATHU3allUU TPOU3BOJICTBEHHBIX
po1eccoB?

30. Uro Takoe amnmaparHas 4yacTb KuOephu3nuecKoil cucteMbl?
31. Kubeppuznuyeckne cucTeMbl B pOOOTOTEXHUKE, TPUBETUTE
puMepsI?

32. Kubepdusnueckrue CUCTEMBI C UCIIOJIb30BAHHEM
UCKYCCTBEHHOT'O MHTEJIJIEKTa?

33. OcHOBHBIE TPeOOBaHUS K IOCTPOCHUIO KHOEPHUZNIECKUX
cucrem?

34. Kakyto ponb UrparoT JaHHbIE AJIs HHAYCTPUAIbHBIX
KHOEepHU3NIECKUX CUCTEM?
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35. Kakum oOpa3om kubepdusudeckas cucreMa BHEAPSETCS B
MIPOU3BOJICTBO?

36. MonenupoBanue kudephu3nyeckux cucrem?

37. OcHoBHBIE TpeOOBaHUS K TOCTPOCHUIO KNOEPHUZUUECKUX
cucrem?

38. IlepeuncinuTe mporpamMmbl CIIOCOOHBIC OCYIIIECTBIIATH
MOJICTTUPOBaHUE KNOEP(HU3NIESCKIX CUCTEM?

39. IIpoOGaemsbl pu MPOSKTUPOBAHUH BBIYHUCIUTEIIHHOM
KOMITOHEHTbI KHOep(hrU3n4ecKoi cucTeMbl?

40. Yto Takoe BBIYMCIUTENIbHAS] KOMIIOHEHTA
kubeppuzndeckux cucrema’?

41. IlepeyrciauTe TEXHOJIOTUH, IPUMEHSIEMbBIC B
KnOep(hU3NIECKUX CUCTEMAX, IPUBEIUTE TPUMEPHI?

42. YTo Takoe UHTEJUIEKTYyaJIbHbIE TEXHOJIOTUH, U UX
UCTIOJIb30BaHUE B KHOep(dhU3nIecKnx crucremax?

43. IlpuBenuTte mpuMepsl TPUMEHEHUs KUOepPU3nIecKon
CUCTEMBI Ha POU3BOICTBE?

44. YTto Takoe MPOMBIIICHHBIA HHTEPHET BelIeh?

45. Vcnionp30BaHNe MHTEPHETA BEIeH B KHOEp(HU3MIECKIX
cucremax?

46. Yto Takoe mporpaMMHO-UH(OpMaLMOHHas cuctema?

47. IlpuMeHeHne IporpaMMHO-UH(DOPMALIMOHHON CUCTEMBI B
KnOep(hU3NIEeCKuX cucTemax?

48. HazoBuTe KpUTEPHH OLICHKU KHOSPPU3HIESCKON CHCTEMBI?
49. Ilepeuncnure 3TaNbl MOAECINPOBAHUS KUOEPHUZUUECKUX
cucrem?

50. Ilepeuncnute cepbl NPUMEHEHHUS UH]TyCTPUAIBHBIX
KHOepPU3NIECKUX CUCTEM?

51. IlpuBeauTe npumepbl NpUMEHEHUs Kuoeppu3nueckux
CUCTEM B JJIEKTPOIHEPIETUKE?

52. Tlepeuncante 0COOEHHOCTH UHTETpali KUOEpPU3NUECKUX
CHCTEM B 3JIEKTPOCHAOKEHHE.

53. Jlna yero B kubepdusnyueckoi cucreMe HeoOX0IUMO
YUUTBIBAaTh CUCTEMY 0€30I1aCHOTO J1ocTyma’?

54. IlpuBeauTe mpUMephl BPEOHOCHBIX aTak Ha
kuOeppusndeckyro cucremy?

55. TlpuBeauTe MpuMeEpPH METOAOB OOecredeH s 0€30MacHOCTH
KrOepHU3NIECKON CUCTEMBI?

56. Kubeppuznuueckas cucrema ynpapieHUs THOpHUTHON
3EKTPOCTAHIIMEN, yCTPOUCTBO, MPUHIUI pabOThI?

57. Kak kubepdusnueckast cuctemMa Npou3BOIUT TUATHOCTUKY
TUOPUAHOMN 3JIEKTPOCTAHIUEH ?

58. Ilepeuncanre KOMIOHEHTHI KMOEp(HU3MUECKON CHCTEMBI
yIpaBieHus: THOPUIHOM IEKTPOCTaHIINU?

59. Kakum 00pa3oM oCyIIecTBISAETCS MOHUTOPHHT TaHHBIX
AJIEKTPOCTAHIINHN KNOEPPU3NUECKON CUCTEMON?

60. Anroput™m paboThl yrpaBieHus: KHOepPU3NIECKOM
CHUCTEMBI THOPUIHOM SJIEKTPOCTAHITIH ?

61. Uto Takoe 4eoBeKO-MaIlIUHHBIN HHTEpQEiic?

62. Uto Takoe 4em0BEeKO-MalTuHHBIN HHTEpdeiic
KHOepPU3NIECKOM CUCTEMBI?

63. Kubepbusnueckas cucreMa ynpaBJICHH

TK-5.]1.5
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AIIEKTPOMEXAHNYECKUX KOMILIEKCOB?

64. [IpumMeHeHne TEXHOJIOTHI BUPTYaJIbHON U JIOMOJIHEHHON
PEaTbHOCTH B MOCTPOSHUH KHOEP(HU3NIECKON CUCTEMBI?

65. OnpeneneHue COCTOSAHUS 3JIEMEHTOB CUCTEMbI Ha OCHOBE
JAHHBIX C KHOeppU3MIECKON CHCTEMBbI?

66. CuHTe3 nmapaMerpa oneparopa yrnpaBjieHUs
KHOep(hU3NIECKUX CUCTEM Pa3InYHBIX KJIAcCOB?

67. HacTpolika KOMITIOHEHTOB KHOEPHU3UIECKON CUCTEMBI
yIpaBJIeHUs] THOPUIHOM AJIEKTPOCTAHLINU?

68. AlropuTMm yripaBiieHUs cepBepaMu B KuOeppuznueckon
CHCTEME YIpaBJICHUs THOPUTHON DICKTPOCTAHINH?

[lepeuens TeM s KypCOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW PabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM It KYPCOBOTO TPOSKTUPOBAHHS/BBIITOJIHEHHUSI KYPCOBOUM paOOTHI

No /i [TpuMepHBIii IepedeHb TeM il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHHS
B KYpCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpocsl g mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — IIpumepHBbIi TepedeHb BOIIPOCOB ISl TECTOB

y Kon
Ne i/ [IpuMepHBIil mepeyeHb BOIIPOCOB 7Sl TECTOB
WHJIUKATOpa
1. Kakoii npyHIINII SIBISETCS OCHOBHBIM JUISl 00ecnieueHUs paboThI IIK-5.]1.4

KnoeppuU3nIeCKON CUCTEMBI?

a) OTKa30yCTOHYHMBOCTb;

b) MHoro3aia4HoCTh;

c) [Tonb3oBarensckuii nHTEPdEIic;

d) I'paduueckuii nu3aiiH.

2. Kakue u3 caenyromux o0nacreil mpuMeHeHus Hanbosiee

XapaKTEPHBI T Knbepduznyecknx cucrem?

a) YMH

bI€ TOPOJaA;

b) DnexTpoHHass KOMMEPITHS;

¢) ComuanbHbIC CETH,

d) IIpombinuieHHas aBTOMATH3AITHS.

3. ConocTaBbrTe KOMIOHEHTHI KHOEPhU3NUECKON CUCTEMEI C UX

THUIIaMU.

a) mary

f) ucro

h) cetn

1) ®usznueckrue KOMIOHEHTHI:
2) [IporpaMMHbIe KOMITOHEHTHI:

WKH,

b) mporeccopst

C) QJITOPUTMBI

d) KoHTpOLIEPHI

) mporpaMMHoOe oOecrieueHue

JIHUTCJIBbHBIC MEXaHU3MbI

0) 6a3bpl JaHHBIX

4. CocTaBbTe NPABIWILHVIO MOCIEA0BATEIBHOCTE Pa3pabOTKU

KnOephU3NIECKON CUCTEMBIL:

a) Tecr

WPOBAHUE U BAJIMIALIMS
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b) [IpoekTrpoBaHUE CHCTEMBI

¢) Coop TpeboBaHmii

d) BHenpenue u uHTETpanus

e) PazpaboTtka nporoTuna

5. Kakue oCHOBHbBIE KOMIIOHEHTBI BXOJIAT B COCTAaB KHOSPPUIUIESCKOM
CUCTEMbI U KaK OHH B3aUMOJICHCTBYIOT JIPYT € Ipyrom?

1. UYro sBAsETCS KIIFOYEBBIM KOMIIOHEHTOB B KHOEp(U3HUECKOM [K-5.14.5
cucreme?

A) UnTepdeiic monb3oBaTens;

B) I'paduueckuii nuzaiis;

C) BerpoeHHbIe CEHCOPBI;

D) BeruncnurenbHbIN anmapar.

2. Kakue u3 clIeIyIoiuX XapaKTepUCTUK Han0o0iee BaKHbI IS
KnOepHU3NICCKUX CUCTEM?

a) PeanpHoe Bpems;

b) TouHocTs;

¢) HapexHocTs;

d) OrpannyeHHast MaCIITAOMPYEMOCTb.

3. ComocTaBbTe TEXHOJIOTHH C MX IPUMEHEHUEM B
KnOepOHU3NIECKUX CUCTEMAX.

1) Coop naHHBIX:

2) AHanv3 TaHHBIX:

a) Nurepner Beweit (IoT)

b) naTunku

C) UCcKycCTBEHHBIN nHTEmeKT (Al)

d) marmmHHOE 00yUYeHHE

€) KaMephl

) Muxpodons

g) GombIIMe JaHHBIE

h) oGauHbIe BEIYHUCITICHHS

4. CocTaBbTe MPaBUIBHYIO MTOCJIEI0BATEILHOCTD Pa3paboTKH
ITOPUTMa MAIIMHHOTO 00YYeHUS IS KHOepdUu3nueckor CUCTEMBI:

a) O0yuenue moaenu

b) Coop naHHBIX

¢) [Ipeno6paboTka qaHHBIX

d) Ouenka moaenu

e) Pa3pabotka monenu

5. Kak ucKkycCcTBeHHBIM MHTEIUICKT U MAITMHHOE 00YYeHHE
UCIIOJIB3YIOTCS] B KNOEPPHU3HMUECKUX CUCTEMAX JUlsl aHAIM3a JaHHbBIX?

IIpumeyanue:

3amanue 1 Tuma ¢ BHIOOPOM OJTHOTO BEPHOTO OTBETA M3 YETHIPEX MPEHJIOKEHHBIX M
000CHOBaHHEM BBIOODA:

[TomHOE COBMaEHNE C BEPHBIM OTBETOM — | OaJw.

HesepHnplii oTBeT 1in ero orcyrcrBue — 0 6amios.

3amanue 2 THUOa ¢ BBHIOOPOM HECKOJIBKMX BapHAHTOB OTBETAa U3 MPEIJIOKEHHBIX H
pa3BepHYTHIM 00O0CHOBaHHEM BBHIOOpA:

[TonHOE coBnaieHue ¢ BEPHBIM OTBETOM | Gasut.

OTCcyTCTBHE MUHUMYM OJHOTO MPaBUJIBHO OTBETA MJIU TOJHOE OTCYTCTBYeT oTBeTa — O
0ajIoB.

3agaHue 3 TUIA HAa YCTAaHOBJIEHUE COOTBETCTBUSL:
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[TomHOE COBMaEHNE C BEPHBIM OTBETOM - 1 Gas.
HesepHoe comocTaBieHne OTBETOB WM OTCYTCTBUE 0TBeTa — () 6auioB.

3aganue 4 TUIA HA YCTAHOBIICHHUE MIOCIIEI0BATEIbHOCTH
[TonHOE npaBMIIbBHOE COBNAZICHUE OYEPEIHOCTH OTBETOB - 1 OanoM
Hapymenue npaBuiisHOTO OPsIIKa OTBETOB UJIM OTCYTCTBUE OTBeTa — () O6aoB.

3aganue 5 THIA C Pa3BEPHYTHIM OTBETOM:

[IpaBuBHBIN OTBET 3a 33JjaHUE OIICHUBAeTCA - 3 Oasa.

Ecnu nomymena oxHa ommOKa \ HETOYHOCTH \ OTBET MPaBWIIbHBINA, HO HE TOJHBIA - 1
Oas.

Ecnu nomymeno Gonee 1 ommOku \ oTBeT HempaBwibHbBIA \ 0TBeT oTcyTcTByeT — 0
0asioB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroguueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIYyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peramMeHTUpYOIHUX MOPSAOK U IMPOUEAYpY
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydyaromuxcs
I'VAIL

11. Mertoandeckue yKazaHus Ui 00yJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. Meroauueckue yka3aHus A OOy4aroIMXCs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0yYaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPUATHH.

Boinonnenue nabopaTopHbIX padOT 00yYarOIIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelenseMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM peIIeHUEe CIeTyOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TMpHOOpeTeHHWE HAaBBIKOB WCCIEIOBAaHHMS TPOIECCOB, SBICHUH ©  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUINHBI;

— 3aKpeIuvIeHHe, pa3BUTHE U JIeTaTU3alUsl TEOPETHUYECKHX 3HAHHM, MOJTY4YEeHHBIX Ha
JEKITHSIX;

— ToJydeHHe HOBOW MH(OpMAINH 10 U3yIaeMON JAUCITUTLINHE,

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboTel ¢ JabOpaTopHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue u TpeOGoBaHMs K IIPOBEACHUIO 1a00paTOPHBIX pPadoT
Jlaboparopnas pabora Nel «Pa3paboTka ajropurma yipasiacHUs KubephU3HIEeCKON CUCTEMONY

Heab padoTbl: MOCTPOUTH AJITOPUTM YIpaBIEHUS cepBepa KHOep(HU3MUECKOW CUCTEMBI.

N3yunTh OCOOCHHOCTH TIOCTPOEHWUS W TMPUHIUN pPadbOThl KHUOEPPU3HMUECKOW CHCTEMBI

ynpasieHusi TuopuaHoii anekrpocranmu (I'9). Onpenenuts OCHOBHbIE (QYHKIIMHM HEOOXOAUMBIE
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JUISL TIOCTPOEHHUSI CXEMBbI YIpaBieHHs, copMHpOBaTH HMPOrpaMMHBIA KoJ KuOeppuanmdeckon
cucreMsl ['D.
IHopsinok BHINOJIHEHHS:
- OnpenenuTh OCHOBHBIE 3JIEMEHTHI KHOep(hr3nIecKoi cuctemsl yrpasienus [
- OnpenenuTbh OCHOBHBIE QYHKIIUN pabOTOCIIOCOOHOCTH CepBepa;
- [TocTpouTs cxeMy ynpaBieHHUsI CHCTEMON Ha 6a3e MUKPOKOHTPOJLIEPa;
- [IpousBecTH 3amyck NporpaMMHOIO KoJa yIpaiieHus cuctemoi I'0.
IHosicHenus Kk J1abopaTopHoi padoTte

brok-cxema kubepdu3udeckoil CUCTEMBbI yrpaBieHHus D COCTOUT U3 BETPOTreHEpaTopa,
COJIHEUHOHN TaHeNH, aKKyMyJaTopa, cepBepa, wi-fi poyrepa, android yctpoiicTBa, ceTreBoi
IUIaThl, KOHTPOJIEPA, IaTYMKOB HANpPSIKEHUS, TOKA, TEMIIEPATyphl, OCBEIIEHHOCTH U 000POTOB
(puc.1).

Pucynok 1 — brok-cxema kubepusndeckoit cucreMsl ynpasieHus I'D

[lepeuncieHHble KOHTPOJIbBHO-U3MEPUTEIbHBIE MPUOOPHl KHUOEPPU3UUECKON CHCTEMBbI
(UKCUPYIOT CIIEIYIONIUE TapaMeTpPhbl CUCTEMBI:
— nepeMeHHoe HampspkeHue a3 A, B u C Berporeneparopa (nuana3zon ot 0 1o 25 B Ha oy
basy);
— IIOCTOSIHHOE HaIpsDKEHHME Ha Harpyske (quamnasoH oT 0 mo 25 B, Harpys3ka HOCHT, TOJIBKO
aKTHUBHBIN XapakTep);
— IMOCTOSIHHOE HalpspKeHUe colTHeuHou O6arapen (nuanaszon ot 0 1o 20 B);
— MIOCTOSTHHOE HaNpsKEeHUE aKKyMyJIsiTOpHOM OaTapeu (nuana3oH ot 0 1o 12 B);
— MOCTOSTHHBIN TOK aKKyMyJIATOpHOU Oatapeu (nuamnaszon ot 0 1o 10 A);
— TIOCTOSIHHBIN TOK colHeYHOU Oatapeu (quana3on ot 0 1o 10 A);
— TIOCTOSIHHBIN TOK Harpy3kH (auamna3on ot 0 1o 10 A);
— TemImepaTypa M BIIQXHOCTU OKpYyXKarolled cpenbl (TeMIeparypa BBIBOJAWUTCS B TIpagycax
[{enbcust, a BIaXKHOCTD B MPOLIEHTAX);
— OCBEILIEHHOCTh COJIHEYHOM 0aTapen Ha CoJIHIE (3HaYEHUE BBIBOJUTCS B JIFOKCAX);
— OCBEIEHHOCTh ['D B TeHU (3HaYeHHE BBIBOAUTCS B JIFOKCAX).

Taxoke kubeppusnyeckas cucTeMa OCyIIECTBIIAET YIIPAaBIECHHE KOMMYTAIMSIMU B y3/1axX U
aneMeHTax ['0:
— BKJIIOYEHHUE WM OTKJIIOUYEHUE BETPOreHepaTopa Mo LEenH NepeMEHHOro Toka (kommyTanus ¢as
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A,BuC);

— BKITIOUEHHE WJTU OTKITIOYCHHE BETPOreHepaTopa 1o e MOCTOSIHHOTO TOKa (HAarpy3KH);
— BKJIFOUEHHE WJIM OTKIIIOYCHUE MMHUTAIIMH OCBEIICHHS COJTHEUHOU OaTapeu;

— BKITIOUCHHE WITU OTKITIOYCHHE aKKyMYJISITOPHOU Oarapeu;

— BKJIFOUEHHE WM OTKIIIOYCHUE COJTHEYHOH OaTapew.

Hudopmariis 0 Bcex XapaKTepUCTHKaX M pekuMmax padoTel I'D cobupaercsHa cepBepe
kubeppusnyeckoit cucrembl. CepBep cTpouTcsi Ha 0a3e IUIAHIIETHOIO KOMIBIOTEpa C
onepanroHHol cuctemoir Android, xoTopwlii cBsi3biBaeTcs udepes Wi-Fi poyrep m Ethernet
MOJYJIb C MUKPOKOHTPOJUIEPOM (puc.2).

Pucynok 2 - Cepsep kubepduzndeckoit cuctems ['D
bnok-cxema anroputMa (QYHKIMOHMPOBAHMS CEPBEPHOM YacTH KuOeppu3nuecKoit
CUCTEMBI 110 JUarHOCTUKE, MOHUTOPUHTY U ynpasieHuto I'D npeacrapieHa Ha pucyHkax 3-4.
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Pucynok 3 — biiok cxema nepBoii 4yacTtu anroputMa GyHKIMOHUPOBAHUS CEPBEPHOI YacTH
KrOeppU3NYECKON CUCTEMBI.
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Pucynok 4 — biok cxema BTOpoOil yacTu aJiropuT™Ma (pyHKIIMOHUPOBAHUS CEPBEPHON YacTH
Knoeppu3nIeCcKon CUCTEMBI.

Oco6eHHOCTBIO anroputMa (PyHKIIMOHHUPOBAHUS CEPBEPHON YacTH, SIBISETCS, TO YTO, OH
pa30uT Ha HECKOJIBKO (PYHKIIMI, KOTOPbIE OTBEYAIOT 32 OCHOBHBIE Y3JIbl U 3JIeMEHTHI [ D:
— ¢pynkuus ACViewController oTBeuaeT 3a u3mMepeHue nepeMeHHoro Hanpspkenus ¢asz A, B u C
BETpOreHepaTopa;
— ¢ynkuus DCViewController oTBedaer 3a n3MepeHue MOCTOSHHOTO HAIPSKEHHs] HATPY3KH,
COJIHEYHOH OaTapeu M akKyMyJISTOPHOHM OaTapew;
— ¢ynkuus LoadViewController oTBewaer 3a m3mMepeHHe MOCTOSTHHOTO TOKAa aKKyMYJISTOPHOM
Garapeu, COJIHEUHOM OaTapen U Harpy3Ku;
— ¢ynkus  ClimatViewController oTBeuaeT 3a H3MepeHHE TeMIEPaTypbl M BIAXHOCTH
OKpYyXarolieil cpeasl Bozie ['9;
— ¢ynkuus LightViewController oTBeuaeT 3a u3MepeHHe OCBEIIEHHOCTH COJIHEUHOM OaTapen Ha
COJIHIIE ¥ OCBEIMICHHOCTH I'D B TeHH;
— ¢yakmus  CommutatorsViewController oTBeuaer 3a BKIIOYEHHE WIM OTKJIIOUEHHE
BETpOreHepaTopa Mo LENU MEePeMEHHOro TOKa, BETpOreHepaTopa MO LENU MOCTOSHHOIO TOKa
(Harpy3KH), IMUTAIIMK OCBEIIEHUS COTHEYHOU OaTapen, akKKyMyJSITOPHOM O6aTtapen U COJIHEUHOM
Oarapeu;
—¢pyukuuuGlobalServerController, GlobalServerAPl, FacilitySpeakServerController
uViewController otBeuarot 3a paboTy cepBepHOIi YaCTH.
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Jlaboparopnas padora Ne 2 «HacTpoiika yenoBeko-MalllMHHOro uHrepdeiica kubepdusnueckou

CUCTEMBD»

Less padoThI: YCBOUTH MPUHIMII PaOOTHI MOCTPOSCHHOTO YEIOBEKO-MAIIMHHOTO MHTEpdeiica
(UMHN) xubepdpuszmueckoit cuctembl ['D. M3yuuTh 10ruky pabOThl, OCHOBHBIE OKHa H
anmaparayro yacte UMMUM cucremsl. [IpousBecTH HACTPOWKY CHCTEMBI COIJIACHO 3aJJaHHBIM
IIPENOo1aBaTelIeM lapaMeTpam.

IHopsinok BHINOJIHEHHS:

- M3yuuTh annapaTHyIO 4acTh U €€ B3aUMOJEHCTBUE C CEPBEPOM;

- 3y4nTh 0651aCTh OCYIIECTBIICHUS] HACTPOMKY MapaMeTpoB UHTepderica;

- 3yunTh CTpyKTYpy MOCTPOSHHOTO HHTEpdetica;

- OcyiecTBUTh HacTpoiiky UMMU.

IHosicHenus k JadopaTopHoii padorte

YenoBeko-MaMHHBI ~ WHTEpdeiic  kubepu3mueckold CHCTEMBI peaTu30BaH  Ha
nporpaMMHoM obOecriedenun  Unity. [IpenmymectBamMu ucnonb3oBanus Unity siBistoTCs
HaJIMuue BU3YaJbHOW cpeabl pa3paboTKu, MEXIUIaTGOPMEHHON MOAJEPKKU M MOIYJIbHOMN
CUCTEMBbl KOMIIOHEHTOB. K HejgocTtaTkaM OTHOCSAT IIOSBIIEHUE CJIOXHOCTEH Ipu padoTe ¢
MHOI'OKOMIIOHEHTHBIMH CXEMaMHU U 3aTPyAHEHUs [IPH MOJKIOYEHUN BHEIIHUX OUOINOTEK.

Pemakrop Unity mmeer mnpocrtoii Drag&Drop wunHTepdeiic, nerko HacTpanBaeMbIi,
COCTOALIMM M3 pa3IM4YHBIX OKOH, OJIarofapsi 4eMy MOXKHO NPOU3BOJMUTH OTJIAJAKY HPUIOKEHUN
npsMo B penakrope. Pacuérel ¢puznku nponsBoaut pusmueckuii 1Bmxok PhysX ot NVIDIA.

Ha pucynke 5 mnpencraBieH au3aiiH ¥ aldropuT™M (YHKIIMOHUPOBAHUS YEJIOBEKO-
MmammHHOro uHTrepgdeiica (UMU) kubepdpusmueckoit cucremsl I'D. Pazpaborannsiii UMU
npeJicTaBiIsieT cO00M OMHHAALATH OTJENbHO BCIUIBIBAIOIIUX OKOH:

— OKHO OCHOBHOI'O MEHIO, B KOTOPOM MO’KHO BBIOpaTh KakK IOJb30BaTelIb BOWIET B
CHUCTEMY: TJIaBHBIA cepBep (cpena pa3padoTuvka), afIMUHHUCTPATOP (MOJHBIA TOCTYN KO BCEM
peXrMaM CUCTEMbI) U HaOuonaTenb (TOJBKO MOHUTOPUHI MapaMeTpoB, KOTOPBIE Pa3pelIeHbI
aJIMUHUCTPATOPOM), TOAOOHBIM MOJIXOA TO3BOJISET OOECleYuTh MAaKCHUMalbHBI ypOBEHb
MH(OPMaLIMOHHON 0€30M1aCHOCTU CUCTEMBI;

— OKHa OCHOBHOTO CepBepa, aJMUHHUCTpaTopa M HaOI0JaTedsi COOTBETCTBEHHO CO
CBOMMH KOHTEKCTHBIMH MOMEHIO;

— OKHO KOHTEKCTHOIO IIOJMEHIO IO3BOJSET NEPEXOAUTh B pa3leibl: MOCTOSHHOE
HaNpsDKEHUE, MEPEMEHHOE HANpsKEHUE, OCBEIEHHOCTh, IapaMeTphl OKpYXKAIOIIEH Cpeaspl,
AIIEKTpUYecKas Harpy3Ka, KOMMYTAIUsl U aKKayHT;

— OKHO TIOCTOSIHHOE€ HAalpsKEHUE I103BOJISET OTCIEKHUBATh: IOCTOSHHOE HAIPSIKEHHE
Harpy3KkH, COJTHEUHOI OaTapeu, akKyMyJIATOpHOHN OaTapeu, a Takke MPOU3BOJUTH KOMMYTallUU
Heneil BKIIOYEHHS WJIM OTKIIIOYEHHUS: MMHTAllMM OCBELEHUS COJHEYHOM Oatapew,
aKKyMYJISITOPHOI 6arapeu, COTHEYHOU OaTapen M BETpOreHepaTopa Mo LEenu NOCTOSHHOTO TOKa
(Harpy3kmn);

— OKHO TepeMEHHOE HANpsHKEHHE TIO3BOJISIET OTCIICKUBATh IEPEMEHHOE HanpshkeHue ¢asz
A, B u C BerporeHeparopa, a TakKe MNpPOM3BOAMTH KOMMYTAllUU IeNed BKIIOUEHHUS WIH
OTKJIFOUEHHS BETPOr€HEepaTopa 10 LM IEPEMEHHOI0 TOKa;

— OKHO OCBEIIEHHOCTh TO3BOJISIET OTCIECKHUBATh OCBELICHHOCTb COJIHEYHOH Oarapen Ha
COJIHIIE ¥ OCBEIICHHOCTH I D B TeHH;

— OKHO IapaMeTpbl OKpYXalolled cpenpl MO3BOJSAET OTCIEKUBATH TEMIEpaTypy H
BJIQ)KHOCTH OKPY’KaIOIEH CPeIbl;

20



— OKHO DJJIEKTpUYECKas Harpy3ka I[I03BOJIIET OTCIIEKUBATh IOCTOSIHHBIA  TOK:
AKKyMYJISITOPHOU OaTapen, COTHEYHON OaTtapen U Harpy3KH;

— OKHO KOMMYTAIIMM I103BOJIAET MPOU3BOAUTH MEPEKIIOYEHUS LENell BKIIOYECHUS WU
OTKJIIOUEHUS: BETPOreHeparopa MO ILeNH MNEPEeMEHHOrO0 TOKa, MO LEMHU IMOCTOSHHOTO TOKa
(Harpy3Ku), UMUTAIMHN OCBEIICHUS COJIHEYHOU OaTapeu, akKyMyJISITOPHOU OaTapeu U COTHEUHOM
Oarapeu.

Takke B OKHax IMOCTOSHHOE HANpsDKEHHE, MEPEMEHHOE HANPSKEHHE, OCBEIIEHHOCTD,
napameTpbl OKpYXKarollel Cpelbl U JIEKTPUUYECKAsl Harpy3Ka €CTh BO3MOYKHOCTh OTCIIEKHBATh
Bce (PM3MUYECKUE BEIMUUHBI B BUJIE TPAPUKOB, KOTOPBIE CTPOSITCS B PEAIbHOM BPEMEHHU.

Jlst mHactpoiikn UMHU HeoOXxoauMo B TTaBHOM MEHIO BBIOpaTh «I JTaBHBIN cepBep», MOcie
gero OyJeT BO3MOXKHO TNEpedTH B JII000€ M3 TEPEYUCIICHHBIX BHIMIE OKOH. [Ipow3BOIUTH
HEOOXOAMMBIE HACTPOMKM MOKHO TEpeias B OKHA IOCTOSHHOE HaIpsDKEHHE, MEPEeMEHHOE
HaIpsKEHUE U KOMMYTalUU.

Pucynok 5 - /lu3aiin 4enoBeko-MalIMHHOTO uHTepdeiica kudepduznueckoit cucrems: I'D

JlabopatopHas paGota Ne3 «lIpuMeHeHHWE TEXHOJOIMH KOMIIBIOTEPHOI'O 3pEHUS B
KHOCP(hU3UYSCKON CUCTEME)

Hean padorsl: uccinenoarb KUII kubepdusnyueckoii cucteMbl Ha CTeHAE (PUKCAalUM JaHHBIX
WU3MEPUTENbHBIX YCTPOUCTB ¢ MPUMEHEHHUEM TEXHOJIOTUN MAIIMHHOTO 3PEHHUSL.

IHopsinok BHINOJIHEHUS:
OcymiecTBUTH COOPKY KHOepGU3NUECKOH CHCTEMBI:
— TloaxmounuTh Bce 371IEMEHTHI CXEMY B €IMHYIO CUCTEMY (puc.6)
- Hactpouts cBeTOmMOAHYIO  pamMKy M1 TOACBETKH  HU3MEPHTEIHHOTO
o0opyT0BaHUs.
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— Hactpouts Kamepy cucTeMbl pacro3HaBaHUsI.

—  YcranoButh B 30Hy Qukcaimu ganubix KUIT (puc.7).

- Hanmcates nporpammy 1u1s ocymiectBiaeHus ¢pukcaruu gaHasix ¢ KA.
— IIposectu ucnbiranue KNI kubepdusznueckoii cucremsl (puc.8).

— IIpousBecTu pacuer HOrpelIHOCTH MPOrPaMMBbl (PUKCAIIUU TaHHBIX.

Pucynok 6 — Cucrema ¢ukcanuu ganabix KUII

Pucynok 7 — @ororpadus ycranosiennoro KUII B 30Hy ¢pukcanuu g1aHHBIX

Pucynok 8 - Ucnsitanue padotsr KUIT kubepdpuznuueckoit cucremMsl
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IosicHenune Kk 1abopaTopHoii padore
®dukcanus JaHHBIX MOXKET MPOBOAUTCS ABYMs pasHbiMu Tuniamu KUII. Jlns peanuzanuu
¢uKkcanMy JaHHBIX C YCTPOMCTBA, HMEIOIIEro HU(POBOM HKpaH OTOOpaXKEHUs JAHHBIX,

(YHKIIMOHAT TPOTPaMMBbI JOJDKEH 3aKIF0YaThCsl B PACIIO3HABAHWM YHCIICHHBIX 3HAYCHUH C
skpana KUII (puc.9).

Pucynok 9 — PacnioznaBanue gannbix ¢ mugposoro KUIT

B caywsae co crpenounsiMu KUIT HeoOXoaumo HpOM3BOAUTH CONOCTAaBIEHUS YIJia
OTKJIOHEHUS CTPEJKH MpUOOpa U JaHHBIX IPaJyUpOBaHHOM mIKanbl. [ljis 3TOro HeoOX0AUMO B
(GyHKIIMOHaJe MpOorpaMMe yuUuThIBaTh (pukcamuio yria otkioHeHus crpenku KUIIT (puc.10) c
HOCJEIYIOIUM CONOCTaBIEHUEM C YHMCICHHBIMM 3HAYeHMSAMHU HIKainbel mpubopa. [laHHyto
(GYHKIIMIO BO3MOKHO BBIITOJIHUTH COCTaBUB B MPOrpaMMe pacro3HaBaHUs TaOIHIly COOTBETCTBHS
yria HaKJIOHa CTPEJIKU M JaHHbIX IIKaisl (puc.11).

Pucynok 10 — @uxcanus nporpammoii yria HakjioHa crpenku KUIT
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Pucynok 11 — Tabnuua conocraBnenus yria otkionenus crpenku KNI u ganabix
LIKAJIBI

ﬂa6opaTopHa$[ pa60Ta Ne 4 «M3yueHne TpoIeccoB HaCTDOﬁKH CCHCOpPOB, J4TYHMKOB,
HUCITOJTHUTCIBbHBIX VCT‘DOﬁCTB n H@DI/Id)G‘DI/IﬁHOFO O6ODVIIOBaHI/I$I KI/I6G‘D(bI/ISI/I‘-IeCKOI71 CHUCTCMBI

yIOpaBieHUs TUOPUTHOM IEKTPOCTAHIIUEH»

Heap pa6oThbi: U3YyYUTh MPUHLIUIUAIBHYIO CXeMy KHOep(hU3UYECKOW CHUCTEMBbI YIpaBIICHUS
I'3. PaccmoTpeTh ycTpoWCTBa y4eTa JAaHHBIX THOPUIIHON SJIEKTPOCTAHIIUHU, OCYIIECTBIISIONINE
MOHUTOPHHI [ApPAMETPOB AJIEKTpPOCTaHUMHU. [Ipon3BecTH NMporpaMMHYI0 HAaCTPOMKY HaTYMKOB

CUCTEMbl MOHUTOPUHIA, TUATHOCTUKY U ynpasieHus ['0.
IHopsiaoK BHINOJIHEHHS:
- 3y4nTh NpUHIUITHAIBHYIO CXEMY;
- OmnpenenuTs TUIBl JAaTYUKOB HEOOXOAMMSBIE il (PYHKIMOHUPOBAaHUS KHOEpPU3NUECKOM
cucteMsl ['9;
- 3yunTh cxembl MOAKIIIOUEHUS JATYNKOB K MUKPOKOHTPOJLIEPY;
- Ocy1ecTBUTh IPOrPaMMHYI0 HACTPOUKY JaTUYUKOB;
- [TocTpouTtsh 001y O CXEMY MOJKIIOUYEHUS.
IosicHenusi k 1ad6opaTopHoii paGoTe
Kubepousndeckas cuctema ynpasiaeHus ['D conepkuT B cebe TaTYUKU ydeTa, (PpUKcallUu U
OTOOpaXEHUM JIaHHBIX OJJIEKTPOCTAHLUUHU JJI OCYIIECTBJIEHUS MOHMTOPHUHIA, JIUAarHOCTUKU
ynpaBieHus: Kuobeppusnueckoit cucremsl 9.

[TpuniunuanbHas cxeMa KUOepPU3NUECKOW CUCTEMBI MO0 JUArHOCTUKE, MOHUTOPUHTY U
ynpasieHuto ['D npeacrasieHa Ha pucyHnke 12.

24



Pucynok 12 -ITpunnunuanbHas cxema Kuoepu3nueckoil CUCTEMBI 110 TUarHOCTUKE,
MOHUTOPUHTY | yripaBieHuto ['D

Jlisa u3MmepeHusi nepeMeHHoro HamnpsbkeHuss ¢az A, B u C cBepXnpoBOAHHUKOBOIO
reHeparopa HCHOJb3yIOTcs Moayiau Voltage Sensor. Ha nanHoM Moayne peanu3oBaH
PE3UCTUBHBIN JIeNIUTENb HAMPSDKEHHs, KOTOpBIA nMeeT ko3dduuuent 1 k 5 (koadpdunuent 0,2).
DTO0 3HAYMT, YTO HA BXO/E MOYJIS HANPsDKEHHE MOXKET u3MeHAThes oT 0 o 25 B, a Ha BeIX0e
OHO OyJeT MPONOPLUUOHANBHO pachpeaeneHo B auanazoHe ot 0 mpo 5 B. Takue xe natumku
YCTaHOBJICHBI JIJISI U3MEPEHHUS:

— IOCTOSTHHOT'O HAIPsDKEHUE COJTHEUHOM Oatapeu;

— MOCTOSTHHOT'O HAIPSDKEHUS aKKyMYJIATOpHOU OaTapeu.

JlaHHBIE JATYNKU MPOTPAMMHUPYIOTCS TTPH IOMOIIU KOJIA:

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

float volt=analogRead(A3)/40.6;

Serial.print("Volt: ™);

Serial.print(volt);

Serial.printin(" U"); }

[Moaxmoyenne moaynu Voltage Sensor mpou3BOAUTCS COTIIACHO CXeMe PUCYHOK 13.
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Pucynok 13 — Cxema noaxitouenus Moayisi Voltage Sensor

Jlis u3MepeHus TMepeMeHHBIX TOKOB (ha3 CBEPXIIPOBOJAHHMKOBOIO BETPOTEHEPATOpa
UCIIONIB3YIOTCS IaTYMKU U3MEPEHUsl CUIIbI ToKa Ha 0aze mukpocxembl ACS712, Biroydaromiei B
cebs matunk Xosuta. Jins KOppeKkTHOW paboThl JaTyuMka Toka HOMUHaiIoM 30 A, psaoMm ¢
JATYMKOM pa3MelIeH MeAHbIN npoBoAHUK. CaM JaTyuk XO0Jla pacnoiaraeTcsi HEoCpeICTBEHHO
Ha KpHUCTAJIC MHUKPOCXCMBI. Taxxe AaHHBIM JaTYUKOM B IHPCACTABICHHOM KOMIIJICKCC
U3MEPSIETCS] U BBIIPSIMIICHHBIA MOCTOSIHHBIA TOK CBEPXIPOBOAHUKOBOI'O BETpOre€HEpaTopa Wiv
TOK HAarpy3KH.
Taxxe JaHHBIC JaTYUKHW UCIIOJB3YIOTCA AJI1 U3MCPCHUA!

— TOKa COJIHEYHOU Oatapeu;

— MOCTOSIHHBIN TOK aKKyMYJISITOPHOU OaTapeu.
Muxkpocxemsl ACS712 nmporpaMMupyeTcsi C IOMOILBIO CIEAYIOLIET0 KOa:

#include <math.h>

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

loat sss=analogRead(Al);

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 COTIACHO
cXeme, MPeJCTaBIEHHON Ha pUCcyHKe 14.
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Pucynok 14 — Cxema noaxitouenus garuuka ACS712

BrinpsimiieHHOE MOCTOSIHHOE HAIPsHKEHHE CBEPXITPOBOIHUKOBOTO BETPOTEHEPATOpa WM
HaNpsDKEHUE Ha Harpys3Kke u3MepsieTcs ¢ nmomoinsio aarynka MAX471. JluanazoH u3mMepseMoro
HanpsbkeHus: coctaBiasier or 0 mo 25 B, mpu nutanum ot MukpokoHTposiepa 5 B. Tok
U3MepsETCs MOCPEICTBOM U3MEPUTEIHLHOTO LITYHTA BO BCTPOCHHOM MuKpocxeme MAX471.
Jatunk MAX471 nporpamMmmupyeTcs Ipu HOMOIIU 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 narunka MA X471 npon3BOAUTCS COTIIACHO CXEME PUCYHOK 15.

Pucynok 15 — Cxema nmoakjiro4eHus aHAJIOTOBOIO JaTYMKa TOKa U HanpsbkeHust MAX471
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TemmepaTypa U BIaXHOCTb OKpYXKarolled cpeibl u3Mepsiercs IUGPOBBIM JaTYUKOM
TEMIEPATypbl U BIAKHOCTH BbICOKOM TouHocTh DHT22. MakcuMmanbHas NOTpElIHOCTh
U3MepeHus Temmeparypsl coctaBiaser +/- 1 °C. IlorpemHocTs M3MEpEeHUs OTHOCHTEIbHON
BJIQXKHOCTH HAaXOJUTCS B mpezenax ot +/-2 % no +/-4 %.

Hatuuk DHT22 nporpaMmmupyeTtcsi ¢ mOMOIIBIO KOJA:

#include «DHT.h"

#define DHTPIN 2 // BbIBOJI, K KOTOPOMY MOJAKIIIOYAETCS TaTUUK

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

dht.begin();

¥

void loop() {

delay(250); // cauTeiBaHME TeMIlepaTypbl WK BIAKHOCTH 3aHUMAeET 250 Mc

float h = dht.readHumidity(); // cautsiBanme Temmeparypsl B rpaaycax Llenbcus

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

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

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

return;

} //BeIBOIMM MHGMOpMaIo B MOHUTOP MOCIIEI0BATEILHOTO TTOpTa

Serial.print("Humidity: ");

Serial.print(h);

Serial.print(*" %\t");

Serial.print(*Temperature: ");

Serial.print(t);

Serial.printin(" *C ");

k

IlogkmroueHue TaHHBIX JATYUKOB MMPOU3BOAUTCA COTJIACHO CXEME PHUCYHOK 16.

Pucynoxk 16 — Cxema nmoaxroueHus 1M(ppoBOTO AaTUUKA TEMIIEPATYPHI U BIAXKHOCTH BHICOKOM
tounoctn DHT?22
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Jlnst ompeneneHus: OCBEHICHHOCTH TOBEPXHOCTH COJIHEUHOW OaTaped W TIOBEPXHOCTH
BOKpyr I'D (B TeHM) ucnomnpiyercs Trema-Moaysb JaTYUK OCBELIEHHOCTH.
Trema-mMoayJsib MPOrpaMMHUPYETCsI C IIOMOIIIBIO KOJa:

#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");}

[ToaxmroueHne JaHHBIX JATYUKOB IIPOU3BOJAUTCS COTJIACHO CXEME PUCYHOK 17.

PI/ICYHOK 17 — Cxema IIOAKIOYCHUA JaTUHNKa OCBCIICHHOCTHU

Taxxe KI/I6ep(I)I/I3I/I‘{eCKa}I CHUCTCMA NPCAIIOJIaracT U3AMEpPCHUEC NMMEPCMEHHOT'O HAITPAKCHHUC
mocie TmnpeoOpazoBarelis Ha Harpy3ke IEpeMEHHOTO Toka. JlaHHOe HampsHKeHHe MOXKET
J0CTUraTh 250 B, IJid €ro MU3MCPCHUA TPUMCHACTCA MATUUK IICPEMCHHOT'O HAIIPAKCHUA
ZMPT101B. On mpeacraBmsier co0oil omHOGMA3HBIM MOHIWKAKIIMK  TpaHchopmaTop
HaIIps’KCHUA, HO3BOJI}IIOH_[HI>'I HU3MCPATH HAIIPSAKCHUC IICPEMCHHOI'O TOKAa B JJUAIIA30HC OT 195 a0
250 B.
Hatunk ZMPT101B nporpamMmmupyercst ¢ TOMOIIBIO KOAA:

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

float volt=analogRead(A3)/40.6;}

Serial.print("Volt: ");

Serial.print(volt);

Serial.printin(" U");}
[ToaxmroueHne JaHHBIX JATYUKOB IMIPOU3BOAUTCS COTJIACHO CXEME PUCYHOK 18.
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Pucynok 18 — Cxema noaxitoueHus JaTurka nepeMeHHoro Hanpsbkenuss ZMPT101B
Bce xomMyTanuu, KOTopble OCYLIECTBISET pa3padaTbiBaeMast kubepdusnueckas cuctema
B y3J1aX U 3yieMeHTax ['D, ocylecTBIAI0TCS PU MOMOILM PEIEHHOI0 MOAYJIS C HIECTHAALAThIO
AIIEKTPOMEXAHUYECKHMHU pejie ¢ KOMMYTAllMOHHBIMU XapaKTepUCTUKaMu 1o HarnpsikeHuto 250 B
u ToKy 10 A.
[IpunnunuansHas cxeMa MOAKIIOYEHUS pelie MpecTaBiIeHa Ha pucyHke 19.

Pucynoxk 19 — IlpuHniunuanbHas cxema MOAKIIOUEHUS PENEHHOT0 MOAYIIS
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Crpykrypa u dhopMma otdera 0 1adbopaTopHoil pabore

Hazpanwne ydueOHOTO 3aBeICHUS
KADEJIPA Ne
OTUYET
3AIMIIEH C OLIEHKOMI
[TPEITOJIABATEJIb

JOJDKHOCTB,Y4. CTCIICHL, 3BAHHUC noAnuch, gara MHHUIUAJIBI, (baMI/IJ'II/ISI

OTYET 110 JIABOPATOPHOU PABOTE

no kypcy: Kubepduznueckue cucteMbl U TEXHOIOTHH

PABOTY BbITTIOJIHAUJI
CTYAEHT I'P. Ne

noAaIucCh, Jata HHHUIMAJIBI, (baMI/IJ'II/Iﬂ

Cankr-IlerepOypr 20
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeieHUs

B oryere mo nmaGoparopHOW paboTe 00s3aTENBbHO JODKHBI OBITh YKa3aHbl TEOPETHYCCKUE
CBEJICHHMSI, HCOOXOJMMEBIC JIUIsI BBITIOJHEHUS J1a00paTopHO pabOTHI, B TOM YHWCIE NaHHBIC 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havarne yka3bIBaroTCsl HCXO/AHBIE TaHHBIE, PaCYEeThl, TpadudecKre MOCTPOCHHUS.
BriBoabl

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMO JTUTePaTypPhI

Crnucok ucnonb3dyemoit autepatypsl odopmisercs B coorserctBun ¢ I'OCT 7.0.100-
2018 — bubaunorpaduueckas 3amuchk. bubnuorpapuueckoe omnucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHS.

TpeboBanusg K 0hOPMIICHHIO OTYETA O JIADOPATOPHOI padoTe

1. O6mme TpeGoBaHus

1.1. B cootBerctBuu ¢ ['OCT 7.32-2017 — CUBU. OTueT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa M mpaBuia oQOpPMIICHHS OTYET MO J1abopaTopHOM paboTe odopmiseTcs
JT00BIM MIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit Oymaru popmara A4.

1.2.B otuere mno maboparopHoil pabore gomyckaercs wuHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHME 110 MIUPHUHE, OTCTYN KpacHou ctpoku 1.0.

1.3. et mpudTa 10KeH OBITH YEPHBIM.

2. Hymepanusi ctpaHuil oT4yeTa
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2.1. Ctpanunpl oTueTa CcleAyeT HyMepoBaTh apaOCKkumu mudpamu, coomoaas CKBO3HYIO
HyMCpaluio 110 BCEMY TCKCTY OTUCTA. HOMep CTpaHUIBbI MPOCTABJIACTCS B HU3Y KAXKIOTO JIMCTA
0 LIEHTPY.

2.2. TuTynbHBIN JUCT BKIOYAETCS B OOLIYI0 HyMepaluio cTpaHul oryeta. Homep crpanuis! Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIIAETCA.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl NOMDKHBI MMETh MOPSIKOBBEIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYEeHHbIC
apabckumu U pamu.

3.2. Paznensl MoryT ObITh pa30uUThl Ha Moapa3aeisl. Hymeparus moapasienoB cocTaBisieTcs: U3
HOMEpa pazjiena W MHojpasjena, 0003HAUYEHHOro dYepe3 TOuKy, Hampumep, «1.1.». B koHue
HA3BaHUS PA3/IENIOB U MOAPA3/IETIOB TOUKA HE CTABUTCS.

4. LanmocTpauuu

4.1. UnnrocTpauM TOANUCHIBAIOTCS CHU3Y apabckumu mudpamu yepe3 mnpoben mocie
cioBa «PUCYHOK» B UMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HyMEPAIMI0 B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumoctpanuu (pUCYHKH) AODKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBA€TCs IOCIIE
HOMEpa WUIIOCTpalMK 4epe3  Tupe, Hampumep, «PucyHok 1l —CrpykTypHas cxema
01HOKOHTYpHOH CAP».

4.3. ITonnucu Bcex WILTIOCTPAIMK BEIPABHUBAIOTCS 110 LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku nomxHb! ObITH yeTkUMHU. [Ipu odopmienun rpadmukoB HEOOXOIMMO YyKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M CaMUX TPaHKOB.

52. Ecnum rpaduku OTpaxarT CpaBHEHHE JIByX OKCIHEPUMEHTOB, PEKOMEHIYETCSl HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B  oruere 1o jabopaTtopHOW paboTe PEKOMEHIYEeTCS  CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOluUIl B Mpeaenax paszjena oTdera. B aTom ciyuae Homep
TAOJUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOTO HOMEpa TaOIHIIbI, pa3IeIeHHBIX TOYKOH.

6.2. TaGnuuel HymMepyroTcs: apaOCKUMU U ppamH.

6.3. Hymeparus tabmui npousBoauTcss co ciaoBoM «Tabmuiay 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».

6.5.4. Kaxnas tabiuia A0/mKHA UMETh Ha3BaHHE, KOTOPOE CIICTyET MOMEIIATh Haj TaOJIHIIeH
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM UYepe3 THpeE.
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11.2. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOM
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YYaCTHSL.

B mporiecce BBIMOTHEHUS CaMOCTOSITEIBHON paboThl, y oOyuaromerocs (Gpopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3al[MM MPUOOpETAcMbIX 3HAHUN, O0ECIIEYMBACT BBICOKHIA
YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH IOBBIIICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYIO — paboTy
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHaJl 1o JUCIUILINHE;

11.3. Meroauyeckue yKazaHUs I OOydYarolmuXcs IO TMPOXOXKICHUIO TEKYIIEero
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH MpEeAyCMaTpUBAeT KOHTPOJb KadyecTBa 3HAHUI
00yYaromxcs, OCyIIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OICHUBAHUS XO/a OCBOCHUS
JUCILIUILINHEL.

11.4. Metoauyeckue ykKazaHusi AJisi 0OyYaroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[IpomexyTouHas  artecrauus  OOydYalOIIMXCS — NpPeAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 0Oy4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— auddepeHuupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWH, NOJyYEeHHBIX
o0y4armuMcsl IpU U3YYEHUH AUCUMILIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIE0BATEILCKUX pabOT U MPOXOXKACHUH MPAKTUK C ATTECTAMOHHON OLIEHKOM
«OTJIMYHOY, «XOPOILO0», KyJA0BIETBOPUTEIBLHOY, «HEYA0BIECTBOPUTEIHLHOM.

ITpomesxyTouHas arrecTanus MpoBoauTcs B Gopme auddepeHnnanbHOro 3adera. 3ader

MMpOBOAUTCA B yCTHOﬁ (bopMe mo Owmiieram B BUAC IOATIOTOBKH W HM3JIOKCHHA pa3BépHyTor0
OTBCTA. BpeMs[ Ha NOATOTOBKY OTBCTA - 30 MHHYT.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlata BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
W3MEHEHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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