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AHHOTaNINA

Huctummuaa «Kubepdusudeckre CUCTEMBI U TEXHOJIOTHU» BXOJIUT B 00pa30BaTEIbHYIO
porpaMMy BBICIIEr0 00Opa3oBaHUs — MporpamMmy OakajaBpuara Mo HANpaBICHHUIO MOATOTOBKU
13.03.02 «DnexTpo3HepreTuKa U 3IEKTPOTEXHUKa» HarpaBieHHOCTH «L{udpoBas sHepreTuka.
Hucnurmuna peanuszyercs kadeapoit «Ne32y.

JlucummiinHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpPH OCBOGHUU  00ydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIUH:

[IK-5 «CrnocoOeH MpoOBOAWTH aHAIW3 M KOHTPOJIb IMApaMETPOB W YCIOBUU pPabOThI
OTJENIBHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTEeTHUECKON CHCTEMBI»

CopepxaHue AUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C MPOMBIILICHHBIM
MHTEPHETOM Bellei u KHOepPU3NIeCKUMHU TEXHOJIIOTUSMH B 3JIEKTPOIHEPTeTUUECKON 00IacTH.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpUBaeT cieaytonie ¢GopMbl OpraHU3aINH
yueOHOro TpoIecca: JICKIUH, JIabopaTOpHbIe PabOThI, CEMUHAPHI, CAMOCTOSITEIbHAS padoTa
o0ydJaromerocs.

[TporpaMMo#i ITUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyIOEMKOCTh OCBOCHHS IMCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

dopmupoBaHue y 00YYarOMIMXCS TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHHH U
HABBIKOB B 00JIACTH TPOEKTUPOBAHUS, MOJCIHPOBAHUS M OTJIATKA KHOSPPUINIECKUX CHUCTEM
AIEKTPOIHEPreTUUECKUX OOBEKTOB.

1.2. JucumnnunHa sBisercs (aKyabTaTUBHOW AMCHUIUIMHOW TIO  HANpaBlICHHUIO
00pasoBarenbHO MTporpamMMsbl Beiciero oopasoanus (nanee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa u HanmeHoBaHMe HHANKATOPA
KOMIIETCHIIMHT KOMIIETCHIIMH JOCTHXKEHHS] KOMIIETEHIIUU

[1IK-5./1.4 ncnonep3yeT crenuaibHOe
IIK-5 Crocoben A Y 1t
porpaMMHOe oOecIieueHue st
MIPOBOJIUTH aHAJIU3 U
MIPOrpaMMHUPOBaHUS MUKPOKOHTPOJIJIEPOB U
KOHTPOJIb [TapaMEeTPOB U

. HACTPONKHU TEXHOJIOTHYECKUX ITAPAMETPOB U
[MpodeccronanbHbie | yCIOBUI pabOTHI
PEKUMOB pabOTHI 0OBEKTOB

KOMIIETEHIIUH OTHEIBHBIX .
PO EeCCUOHAIIBHON e TETHHOCTH
KOMIIOHEHTOB
. | IIK-5./1.5 ocy1iecTBisIeT OLEHKY TEKYIIEro u
AIEKTPOIHEPrETUYECKOMN
CHCTOMEL MIPOTHO3UPYEMOTO 3JIEKTPOIHEPrETUYECKOTO

PEKHUMaA SHEPIOCUCTCMBI

2. Mecro nucuurinHbl B cTpykType OI1

JucuummHa MokeT 0a3upoBaThCS HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YIAOIIUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLUTIINH:

— «MaremaTH4ecKre OCHOBBI TEOPUH SHEPIETHUYECKUX CUCTEM,

— «QHepreTuyeckas MEKTPOHUKAY,

— «OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPAMMHUPOBAHUE,

— «PacnpenesieHHbIe HHTEUIEKTYAIbHbIE SHEPTOCUCTEMBI.

3HaHMsl, MOJIyYEHHBbIE NpPH H3YyYEHHM MaTepuaja JaHHOM IUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYE€HHWE, TaK M BCIOMOIaTEIbHOE HCIOJIB30BAaHUE IIPU IPOXOXKICHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTM(PUKALMOHHON
paboThl, M U3yYEHUU APYTHX AUCLUIIINH:

— «CHCTEMBI M METO/IbI UICKYCCTBEHHOTO MHTEJUIEKTA B DJIEKTPOIHEPTETUKE,

— «udposoe nmpoekTupoBaHue»,

— «HagexxHOCTh  DJIEKTPOMEXAHWYECKHX M DJIEKTPOIHEPIreTUYECKMX CHCTEM U
KOMILJIEKCOBY.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUIOB y4eOHOM
paboThI 1O TUCIUILINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKochib oucyunIuHbl, 2/ 72 2/ 72
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3E/ (1ac)

U3 Hux uacoe npakmuueckoii n0020MOo6KU 10 10
AyoumopHuie 3aHamus, BCEro 4ac. 20 20
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
npaktuueckue/cemunapckue 3ansarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoii mpoekT (pabdota) (KII, KP), (1gac)
9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 52 52
Buo npomescymounoit ammecmayuu:. 3a4er,
madd. 3auger, sx3amen (3auer, Judd. 3aq, H;f:b' Hudd. 3au.

DK3.*%*)

*k
IIpumedanne: KaHIMAATCKHIN 9K3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiaM U BHJIAM 3aHSTHH.

Pa3Z[eJ'IBI, TEMBbI JUCHUIIJIMHBI U X TPYAOCMKOCTDb IIPUBCACHBI B Ta6.HI/IIIG 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3[[eJ'IBI, TEMBI JUCIHUITIIMHBI

Jlexuun
(gac)

I13
(C3)

JIP
(gac)

KII
(4ac)

CPC
(4ac)

Cemectp 8

Paznen 1. ba3zoBble noHsATHS KHOEpHU3NIECKUX
CHCTEM

Tewma 1.1. ba3oBble OHATUSA U OCHOBBI
KHOep(HU3NIECKUX CHUCTEM

Tema 1.2. O60061menHas cxema kudeppuzndecKoit
cuctembl. Munycrpus 4.0 u nepexon B
unaycrpuro 5.0.

Tema 1.3. IlporpammHo-anmnapaTHas 4acTb
KnOep(hU3NIECKUX CUCTEM

Tema 1.4 Cdepbl npuMeHEHHUS UHTYCTPHUAIbHBIX
KHOep(hU3NIECKUX CUCTEM.

12

Paznen 2. lludpoBsie TEXHOIOTHH B
KHOepPU3NIECKUX CUCTEMAX

Tema 2.1. IIpoMBbIlIIEHHBIN UHTEPHET BeLEH U
IPOM3BOJICTBEHHbIE KNOEp(hU3NYECKHE CUCTEMBI
Tewma 2.2. Kubepduszudeckue CUCTEMbI TOBEPKHU
KOHTPOJIbHO-U3MEPHUTEIbHBIX YCTPOICTB

Tema 2.3. TexHoI0rMM KOMIIBIOTEPHOIO 3pEHUS B
KHOepPU3NIECKUX CUCTEMAX

Tewma 2.4. IIpoekTpOBaHNEe HHAYCTPHAIBHBIX
KuOep(hU3NIECKUX CUCTEM

12




Paznen 3 IIpoexTupoBanue u MOJENUPOBAHUE
KHOEep(OU3NIECKUX CUCTEM

Tema 3.1. Mcnionp30BaHue BCTpauBaeMbIX CUCTEM
B KHOEep(pU3NIECKUX CUCTEMAX

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

Tema 3.3. MogenupoBanue Kubephuzndeckux
cUCTEM

Paznen 4. Mcnionb3oBanue kubepduznueckon
CUCTEMBbI IPU YIPABICHUH JIEKTPOCTAHIINH
Tema 4.1. Kubepduznuyeckas cucrema
JUArHOCTHUKU MOHUTOPHUHTA U yIIPaBICHUS
THOPHTHON SIIEKTPOCTAHIHEH

Tema 4.2. Bb100p KOMITOHEHTOB
KnOep(hU3NIECcKOi CUCTEMBI YIPaBICHUS
TUOPHUTHOM DJICKTPOCTAHITUEH

Tema 4.3. PazpaboTka ynpaBieHUs
KnOepOU3NIECKON CUCTEMBI THOPHITHON
AJIEKTPOCTAHLIUU

Tema 4.4. PazpaboTka 4e10BEKO-MAITUHHOTO
uHTepdeiica Knbephu3NIeCKON CUCTEMBI
Tema 4.5. Hcnonb3oBaHre TEXHOJIOTUH
BUPTYaJIbHON PEATbHOCTH B KUOEPPHU3MUECKON
CUCTEME YIpaBJeHUs] THOPHUIHOM 3JEKTPOCTAHIINH

Htoro B cemecTpe: 10 10 52

Hroro 10 0 10 0 52

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;ymiei
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Tab6muia 4 — ConepxaHue pa3fesioB U TeM JIEKIIMOHHOTO UK

Home
P HazBanue u conepkanue pa3ieioB U TEM JIEKIIMOHHBIX 3aHATUI
pasznena
1 Paznen 1. bazoBble noHsATHS KNOEPHU3NUECKUX CHCTEM

Tema 1.1. ba3oBble TOHATHS U OCHOBBI KHOEP(HUZNIECKUX CUCTEM

Tema 1.2. O6061meHHas cxema kudeppuznyeckoit cucrtemsl. Uanyctpus 4.0 u
nepexoA B uHaycrpuio 5.0.

Tema 1.3. IlporpammHo-amnmaparHas yacTb KHOEp(U3NUECKUX CUCTEM

Tema 1.4 Cdepsl npuMeHEHHs HHAYCTPUATBHBIX KHOSP(PUZNUECKUX CUCTEM.

2 Paznen 2. LludpoBbie TEXHOTOTHH B KHOEPHUZUUECKUX CHCTEMAX

Tema 2.1. IIpoMBIIIIEHHBIN UHTEPHET BELLEH U IIPOU3BOICTBEHHBIE
KuOepHU3nIeCcKrue CUCTEMBI

Tema 2.2. Kubep¢uzndeckre cuCTeMbl TOBEPKH KOHTPOJIbHO-U3MEPUTEITBHBIX
YCTPOICTB

Tema 2.3. TexHOJIOTMHM KOMIIBIOTEPHOTO 3pEHUS B KHOEPHUINUIECKUX CUCTEMAX
Tema 2.4. IlpoexkTupoBaHNE HHAYCTPUATIBHBIX KHOEPHU3NUECKUX CUCTEM

3 Paznen 3 [IpoexTupoBaHue 1 MOAECIMPOBAHNE KUOEPPU3UUECKUX CUCTEM
Tewma 3.1. Mcnonp3oBaHue BCTpauBaeMbIX CUCTEM B KHOEp(hU3MUECKUX cHUCTEMAX
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CHCTCMBI

Tema 3.3. MogenupoBanne KuOep(hu3nIecKux CUCTEM

Tema 3.2. [IpoekTHpoBaHNE BHIYUCIUTEILHON KOMIIOHEHTHI KHOEPPU3UIECKOI

AIIEKTPOCTAHLIUHT
THOPHTHON HIIEKTPOCTAHITUEH
rHOPHTHON SIIEKTPOCTAHIHEH
AIIEKTPOCTAHLIUHT

CHUCTCMBI

Paznen 4. Mcnons3oBanue KnOeppu3nuecKoi CUCTEMBI TP YIIPaBICHUN

Tewma 4.2. Be160p KOMITOHEHTOB KHOSPHU3UIECKON CHCTEMBI YIIPABICHHS

Tema 4.5. Mcnionp30BaHr€e TEXHOJIOTUN BUPTYAIbHON PEaIbHOCTH B
KHOepPU3NIECKOM CUCTEME YIIPABICHUSI THOPHUIHOM JICKTPOCTAHIINH

Tema 4.1. Kubepdusuueckas cucrema 1MarHOCTUKM MOHUTOPHHTA U YIIPABIICHUS

Tewma 4.3. PazpaboTtka yrpaBiieHUsI KHOEpPU3NIECKOW CHUCTEMbI THOPUIHOM

Tema 4.4. PazpaboTka 4eJI0BeKO-MaIlIMHHOTO HHTepdelica kubeppuznueckoin

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B TAOJIHNLIE S.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJLOEMKOCTb

N3 aux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAKTHYECKOH |pasiena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
("ac) JIMHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
Bcero ‘ ‘ |
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IPUBEICHBI B TaOIUIIE .
Tabnuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux Ne
No HauMeHOBaH e 1aBopaTopHBIX paGoT TpynoemMKOCTh, | MPAaKTUYECKOU | pa3zaena
n/m (dac) MOJATOTOBKH, | AUCILHII
(gac) JIMHBI
Cemectp 8
1 JIP Nel Pa3paGoTka anropurMa ynpaBieHHs 5 1
Knoeppu3nIecKor CUCTEMOI
2 JIP Ne2 Hactpolika 4elnoBeKO-MalllHHHOTO 5 5
uHTepdeiica kudbeppuznueckon CUCTEMBI
JIP Ne3. [IpuMeHeHHEe TeXHOJIOTHA
3 | KOMITBIOTEPHOTO 3peHus B KnbOepdu3mueckon 3 3
cUCTEME
JIP Ne4. M3yueHue mpoieccoB HACTPOUKHU
CEHCOPOB, JAaTYUKOB, UCTIOJIHUTEIbHBIX
4 | ycTpOMCTB M IepUPEPUITHOTO 000PYTOBAHUS 3 4
KrOepPU3NYECKON CUCTEMBI YIIPABICHUS
THOPUJTHOM DJIEKTPOCTAHIEH
Bcero 10

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
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Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSITeNIbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboTh

qac qac
1 2 3
H3ydeHue TeopeTHUecKoro MmaTepuania 30 30

nucuurmiuael (TO)

Kypcopoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3) 10 10

Brimonaenue pedepara (P)

[ToaroToBka K TeKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) ° °
Homamnee 3amganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 5 5
atrecrauuu (ITA)

Bcero: 52 52

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHbBIX U3JaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

[ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnuorpaduyeckas ccpliaka OUbIMOTEKE
P (KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

WuTennexTyanbHble HHOOPMAIMOHHBIE CUCTEMBI
¥ METOJIbI HCKYCCTBEHHOTO HHTEIUICKTA: YICOHHK
/ A.B. Aunpeituukos, O.H. AuapetiurkoBa. —
MockBa: MH®PA-M, 2022. — 530 c.

[IpoMBbINIUTeHHBII HHTEPHET Bellel: yueOHoe
nocoowue / FO.C. Aunpees, C.J1. TpeTbsikoB. — -
Cankr-TletepOypr, 2019. - 56 c.

Kubepdusnueckue cucreMbl METOIbI
BBICOKOYPOBHEBOTO MTPOCKTUPOBAHHS: yueOHOE
nocoowue / S1.I'. ['opbaues, A.E. [lnatynos, B.1O. -
[InukeBnu, M.B. Konbuypus. — CaHKT-
ITerepOypr, 2022. - 51 c.

CoBpemenHnsle TexHonoruu. Knubeppusnueckue
cuctembl: yueoHoe nmocodbue / E.W. 'pomakos, -
A.A. Cunoposa. — Tomck, 2021. - 166 c.

Wntepner Beweii. MccnenoBanus u o0acTb
npumenenus: Monorpadus/ 3apamenckux E.I1.,
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Aptembes NLE. - M.: HUIT UTHDPA-M, 2015. -
188 c.

DIEKTPOIHEPTETHUESCKII KOMILIEKC CO
CBEPXIPOBOIHUKOBEIM 000PYAOBaHHEM:
pa3paboTKa, Co3JaHHe, UCCIIEOBaHME!
mororpadwus /ABtopsr: M.B. bypaxos, C.B.
Conénnrii, C.C. Tumodee, M.A. TypybaHoB,
J.B. llInmmrakos, B.®. llummmakos / mox pex.
B.®. Ilumiakosa, FO.A. Auroxunoii. — CII0.:
I'VAIL 2018. — 288 c.

25

Brimoaerune padoT 1Mo 0HON MTH HECKOJIBKUM
npoeccusiM paboUmx, TOHKHOCTSIM CITyKaIluX —
Hanaguuk KUITuA: metoauueckue yka3zaHus K o5
BBITIOJTHEHUIO JTabopaTopHeIX padot / C.B.
Conénsiit, A.K. IIpomaxoa, O.4. Conénas. —

Cankrt-Iletepoypr, 2017. — 75 c.

7. IlepeyeHb IMEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHOHI cetn « HTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJEKOMMYHUKAIMOHHOU ceTu «HTepHET»

URL aapec HaumenoBanue

https://profstandart.rosmintrud.ru | ba3za nmpodeccHOHAIBHBIX CTaHIAPTOB

https://www.elibrary.ru baza meroanueckux mocoOnii M HAYIHBIX CTATEH

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

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOECTICUeHUs TTpeicTaBicH B Tadsmire 10.

Tabmuua 10— IlepedeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIHILTHHE

[lepeuenpr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 6a3a




CocraB MaTepHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | YueGnas nabopatopus ¢ obopynoBanueM «Kubephusnieckue
CHUCTEMBI», KOMIIBIOTEPHI C BBIXOJIOM B HHTEPHET

10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLICHOYHBIX CPEICTBAJSA IPOBEACHUS IMPOMEKYTOYHOM aTTeCTalUH
o0yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.

Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bup HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OICHOYHLBIX CPpCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;
Tectbl

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYYaloUIMMHCS MPUMEHSETCS S5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBeacHa B Tadumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu olieHKH YpOBHS chOPMUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €T0 U3J1araer;

— OMUPasiCh HAa 3HAHWS OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIICMAIM3HUPOBAHHBIX MIOHIATHA.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuas, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIIMOKU U HETOYHOCTH;

— MCIIBITBIBACT 3aTPYJHEHHs] B TNPAKTHUYECKOM NPUMEHEHHUU 3HAHUHN

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

HaIPaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHHS,

— 3aTpyaHsieTcs B (OPMYIUPOBAHUN BHIBOAOB M 0000IICHHUIA;

— YaCTUYHO BJIaJIe€T CUCTEMOH CIIELIMAIN3UPOBAHHBIX TOHATHH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEIHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIIECTBCHHBIC  OIMMMOKA W HETOYHOCTH  IIPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUsI WA MHBIC MAaTEPUAIIBI.
Bompocsr (3amaun) asis 9K3aMeHa mpeicTaBieHbl B Tabmuie 15.
Tabmuna 15 — Borpocs! (3agaumn) s 9K3aMeHa

Ko
Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa A
WHIMKATOpa
Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO
Bonpocsr muist nudd. 3auera npencrabieHsbl B Tadimie 16.
Tabmuna 16 — Bonpocs! aiis qudd. 3auera
Kon
Ne ni/m [Tepeuens BompocoB i qudd. 3ayera
p P Aot WHIAKATOpa
1. Yro Takoe kubepduzndeckas cucrema? [IK-5.]1.4

SHEpreThKe?

cucreMomn?

cucrem?

cucrem?

2. OcHOBBI MOJIETUPOBAHUS KUOEPPUINUECKUX CUCTEM?

3. Cdepsl npuMeHeHHs] KHOEpPU3UIECKUX cucTeM?

4. Tlepeuucnute mpoodIIeMbl TOCTPOEHUST KNOEp(PU3NIECKUX CUCTEM?
5. Kakum o6pazom kubepdusznueckas cucteMa NpuMEHSTCS B

6. Ilepeuncnute KOMIOHEHTHI, BXOASIINE B KNOEPHUZNIECKYIO
CUCTEMY, IPUBEIUTE IPUMEPHI?

7. Yro Takoe BCTpOeHHas cucreMa’?

8. [lepeuncnure MeTOABI yIpaBJIeHH KHOEephU3NUECKOM CUCTEMON?

9. Kakue cymecTByroT kubeppuznyeckre CucTeMbl?

10. B uyeM pa3HuIila MeXy BCTPOSHHON CUCTEMOM 1 KUOEpPU3NIECKON

11. Yto Takoe uHycTpHalibHas kuOeppusnyeckas cucrema’?
12. O6sacTy MpUMEHEHHs HUHAYCTPHAIBHBIX KHOephu3nueckux

13. Yto Takoe MHTEIIEKTyalIbHbI€ IPOU3BOICTBEHHBIE CUCTEMBbI?

14. Kubepdusznyecknue cUCTEMbI B MHTEIUIEKTYaIbHBIX
MIPOU3BOJICTBEHHBIX CUCTEMAX?

15. Yro Takoe kubepOe30macHOCTh?

16. Kubep6e30nmacHOCTh 17151 HHTEIUIEKTYATbHBIX MPOU3BOICTBEHHBIX

17. Yto Takoe ypoBHU KHOEPPUINIECKOM CUCTEMBI, IEPEUHCIISETE HX?
18. UTto Takoe MpOMBIIUICHHBIE HHTEIJIEKTYaJIbHbIEC TaHHBIC?

19. [IpumeHeHre MPOMBIIUIEHHBIX HHTEJUIEKTYaIbHbIX JAHHBIX B
KuOeppu3nyeckux cucremax?

20. YropaBneHue HHIyCTPHAIbHON Kubephu3nieckoil cucreMoit?
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21. Ilepeuncnute chepbl IPUMEHEHUS UHIYCTPHAIBHBIX
kubepdusnyeckux cuctem?

22. Ponb JaHHBIX B MHAYCTpUAIbHOM knbepdusnyeckoit cucreme?
23. Kubepduznueckuii moaxos K CO3JaHUIO0 BCTPAUBAEMOM CUCTEMBI?
24. Ilpumenenue KnbepPpU3NIeCKHX CUCTEM B MPOIIECCE MTOBEPKU
KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB?

25. Yto Takoe TEXHOJOTUsI KOMITIBIOTEPHOTO 3pEHUSs?

26. [IpuBenuTe mpuMepsl TU(PPOBBIX TEXHOJIOTHH, UCIIOIL3YEMBIX B
KuOep(hr3NYecKuX cucTeMax?

27. N3noxuTe NpuHIUI paboThl KHOEPHHU3NIECKON CUCTEMBI C
MIPUMEHEHUE TEXHOJIOTMH KOMIBIOTEPHOTO 3pEHUs?

28. [IpobaeMbl MPOEKTUPOBAHUSI BBIYUCIUTEIHHOM KOMIIOHEHTHI
KuOepPU3NIECKON CUCTEMBI?

29. Hcnonb3zoBanue kubephu3nueckux CUCTEM Jis OCYIIECTBICHUS
aBTOMATHU3AIMHU MPOU3BOJICTBEHHBIX MIPOLIECCOB?

30. Yro Takoe anmaparHas 4acTb KHOEpPU3NIECKONW CHUCTEMBI?

31. Kubepduznyeckre cucteMsl B pOOOTOTEXHUKE, IPHUBEIUTE
npuMepsl?

32. Kubephusnuecknue CUCTEMBI C UCIIOIH30BaHHUEM UCKYCCTBEHHOTO
UHTeIIeKTa?

33. OcHOBHBIE TPeOOBAaHHUS K TOCTPOCHUIO KMOSPHUINIECKUX CUCTEM?
34. Kakyto poib UTparoT JAaHHBIE I MHIYCTPUATbHBIX
kuoepu3nyecKkux cuctem?

35. Kakum o6pa3om kubepduznueckas CUCTEMa BHEIPSICTCS B
MIPOU3BOACTBO?

36. MoaenupoBaHue KUOEPHU3UIECKUX CHCTEM?

37. OcHOBHbIE TpeOOBaHUS K TIOCTPOCHUIO KHOEPPU3UUECKUX cUCTEM?
38. [lepeuncaure nporpamMMbl ClIOCOOHBIE OCYILECTBIIATh
MOJISIMpOBaHNe KHOep(pru3nuecKux cucrem?

39. IIpobaembl pu NPOESKTUPOBAHUH BEIYUCIUTENEHOW KOMIIOHEHTBI
Kknoeppu3nyecKon cucTeMbl?

40. Yro Takoe BBIYUCIUTENbHAS KOMIIOHEHTA KHOEPPU3NIECKUX
cucrema?

41. Tlepeuncnute TEXHOJIOTUH, TPUMEHSIEMbIE B KMOep(hU3nuecKux
CUCTEMaX, IPUBEUTE IPUMEPHI?

42. Yo Takoe UHTEJUIEKTyaJIbHbIE TEXHOJOTUH, U UX HCIIOJIb30BaHKE B
Kkubeppu3ndecKkux cucremax?

43. TIpuBenuTe MpUMEPH MPUMEHEHUST KHOEPPU3NIECKON CUCTEMBI Ha
IIPOU3BOJICTBE?

44. YTo Takoe NpOMBILUICHHbII UHTEPHET Beleil?

45. Vcnonp30BaHME UHTEPHETA Belllel B KNOep(hU3NIecKux cuctemax?
46. Yo Takoe nporpaMmMHO-uH(OpMallMOHHAs cucTemMa?

47. IlpumMeHeHue mporpaMMHO-MH()OPMAITMOHHON CHCTEMBI B
KkuOeppu3nyeckux cucremax?

48. HazoBuTe KpUTEpUH OLICHKH KHOEp(hU3NIECKOil cuCTeMbI?

49. TlepeuncnuTe 3TAIbl MOACTUPOBAHUS KHOEPPUZNUECKUX CUCTEM?
50. Ilepeuncnure chepbl MPUMEHEHHUS HHIYCTPUATBHBIX
KHOeppU3NYECKUX CUCTEM?

51. [IpuBeauTe mpuMepbl IPUMEHEHUS KHOEPPU3MUECKUX CUCTEM B
AJIEKTPOIHEPreTUKE?

52. Ilepeuncnure 0cOOEHHOCTH MHTETPALUU KHOEPPU3NUIECKUX CUCTEM
B JIEKTPOCHAOKEHHE.

TMK-5.71.5
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53. JIns gero B kubepPu3ndeckoii CucTeMe HeOOX0IMMO YIUTHIBATh
cucteMmy 6e30MacHoOro focrymna?

54. IlpuBeauTe MpUMEpPHI BPEAOHOCHBIX aTak Ha KuOepdu3nueckyro
cucremy?

55. TlpuBeauTe MpUMeEpPH METOAOB 0OecriedeHus 0€30MacHOCTH
Knoeppu3nIeCcKor CUCTEMBI?

56. Kubepduznueckast cuctema ynpapieHHst THOPHIHON
AJIEKTPOCTAHIINEH, YCTPOUCTBO, IPUHITUTT PAaOOTHI?

57. Kak kubepdusnueckas cuctemMa Ipou3BOIUT JTUATHOCTUKY
THOPUTHOM DJIEKTPOCTaHIIUCH?

58. [lepeuncnute KOMIOHEHTHI KHOEP(PU3MUECKON CHCTEMBI
yIpaBieHus: THOPUIHOM IEKTPOCTaHIINH?

59. Kakum 00pa3oM OCYIIECTBISIETCS MOHUTOPHHT JaHHBIX
AJIEKTPOCTAHIINK KUOEPPU3NIECKON CUCTEMOM ?

60. Anroput™ paboThI yrpaBieHUs: KHOEPPU3NIECKOI CUCTEMBI
THOPUTHOM DJIEKTPOCTAaHIIUN?

61. Yro Takoe 4enoBeKO-MaIIMHHBIN HHTEpdEeic?

62. Yto Takoe 4en0BeKO-MaIIMHHbIN nHTepdeiic kubepduzmueckon
CUCTEMBI?

63. Kubepdusudeckas cuctemMa ynpaBJICHHUS JJICKTPOMEXaHUICCKUX
KOMILJIEKCOB?

64. IlpuMeHeHue TEXHOJIOTUM BUPTYaJIbHOM U IOMOJIHEHHON
PEAIbHOCTH B MOCTPOCHUH KHOEephU3NIECKON cCUCTEMBI?

65. OnpeneneHue COCTOSTHUS HJIEMEHTOB CUCTEMbBI Ha OCHOBE JIAaHHBIX C
Knoeppu3nIecKor CUCTEMBI?

66. CuHTE3 mapameTpa orneparopa yrpasiieHus kKudepdusmaecknx
CUCTEM Pa3IMYHbIX KJIACCOB?

67. Hactpoiika KOMIOHEHTOB KHOEPPU3NIECKON CUCTEMBI YIIPaBICHUS
TUOPUIHON 3IIEKTPOCTAHIUU?

68. AropuTMm yripaBieHHUs cepBepaMu B KuOep(hu3nyeckoi cucrteme
yIIpaBJIeHUs] THOPUIHOM JIEKTPOCTAHLIUU?

[lepeuensr TeM JIi KypCOBOTO TPOCKTHPOBAHUS/BBITIONIHEHUS KYPCOBOW pabOTHI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOTO IPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
B KYpCOBOil pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM aTTecTallii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmumua 18 — [IpumepHBbIi IepeueHb BOIIPOCOB JUIsI TECTOB

Kon

Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB I TECTOB
WHIMKaTOpa

1 mun. 3adaHue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 BEPHO20 OMEEMd
U3 uemvipex nPeooNHCeHHbIX U 0OOCHOBAHUEM 8blO0PA

Wucrpykuus: I[Ipouuraiite TEKCT, BBIOEpUTE MPABUIBHBIA OTBET U 3aMUILIUTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOpP OTBETA

‘ Kakoil nprHIMD sIBJISIeTCSs] OCHOBHBIM JIIsl 0OecieueHus: paboThl ‘ MK-5./1.4
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KrOeppU3NIECKOr CUCTEMBI?
a) OTKa30yCTOMYUBOCTB;
b) Muoro3amgagHocTs;
) [Tonmb3oBaTenbCckuii UHTEPGEHC;
d) I'padmueckuii u3aiiy.

YTo SBISICTCS KIOYEBBIM KOMIIOHEHTOB B KHOep(PH3UUIECKOT [K-5.J1.5
cucreme?
A) Nnrepdetic monb3oBarens;
B) I'paduueckuii quzaiin;
C) BerpoeHHbIe CEHCOPBI;
D) BerunciurenbHbIN anmapar.

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8b10OPOM HECKOJILKUX 8APUAHMOE OMEemd
U3 NPeONIOAHCEHHBIX U PA3BEPHYMBIM 0O0CHOBAHUEM 8b1OODA

Wucrpykuus: IIpounraiite TEKCT, BBIOEpUTE PAaBUIIbHBIE BAPUAHTHI OTBETA U
3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB

Kakwe u3 crenyromux o0macTeii npuMeHeHus Hanoboee xapaktepasl | [1K-5.71.4
JUISL KHOEp(U3HUECKUX CUCTEM?

a) YMHBbIe ropoja;

b) DnexTponHast KomMmmepIHs;

¢) ComuanbHbIC CETH;

d) ITpombliIeHHAS aBTOMATH3AIIHS.

Kakue u3 clieIylomux XapakTepUCTUK Han0oJIee BayKHbI IS IIK-5./1.5
KnOeppHU3nIeCKux cucrem?

a) PeanpHOC Bpems;

b) Tounocts;

¢) HanexxHoCTB;

d) OrpanudeHHasi MaCIITAOMPYEMOCTb.

3 mun. 3aoanue 3AKpbvlnoco muna Ha yCmaHoe6J/leHUue cCOomeemcmeust

Wucrpykuus: [IpounTaiite TEKCT U ycTaHOBUTE cOOTBeTCTBUE. K Kak0# mo3unuwy,
JTAHHOM B JICBOM CTOJIOIE, TI010EPUTE COOTBETCTBYIOIIYIO TIO3UIINIO B
IIPaBOM CTOJIOLIE

ComnocTaBbTe KOMIIOHEHTBI KHOSp(hHU3NUeCKOM cucTeMbl ¢ ux tunamu. | [1K-5.71.4
1) ®usnyeckue KOMIOHEHTHI:
2) [IporpaMMHbIE KOMITOHEHTHI:
a) TaTYuKH,

b) mporteccopsr

C) aJIrTOpPUTMBbI

d) KoHTpOIIIEPHI

€) mporpaMMHOE 0OecTieUeHE
f) ucronHKUTEILHBIE MEXaHU3MBI
g) 6a3bl JaHHBIX

h) cetn

ComocTaBbTe TEXHOJIOTHH C MX IPUMEHEHUEM B KHOEeP(HHU3NICSCKUX TIK-5./1.5
cUCTEMaX.

1) COop naHHBIX:

2) AHanu3 JaHHBIX:
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a) Uutepuer Beweii (IoT)

b) naTunku

C) UCKYCCTBEHHBIN UHTEIIEKT (Al)
d) mamrHHOE 00yUEHHUE

€) KaMephl

) Mmukpodonbl

g) GonbInye JaHHBIE

h) o6auHble BEIYUCIICHUS

4 mun. 3adanue 3aKpvlmo20 muna Ha YCMAaHOB1eHUue noC1e008amelbHOCmU

Nucrpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE ITOCIIEI0BATEILHOCTD.
3anumuTe COOTBETCTBYIOLIYIO IIOCIEI0BATEIBHOCTh OYKB ClI€Ba HAIIPaBO

CocTaBbTe MPABUIBLHYIO OCIEA0BATEILHOCTD Pa3paboTKu IK-5.11.4
KrOeppU3NICCKOM CUCTEMBI:

a) TectupoBanue U BaIUIAIINS

b) [IpoekTrpoBaHNE CHCTEMBI

c¢) Coop TpeboBaHuit

d) BHenpenue u uHTErpanus

¢) PaspaboTtka nporoTuna

CocTaBbTe MPABUILHYIO TIOCIIEIOBATEILHOCTD Pa3paboTKu TIK-5. /1.5
AITOPUTMA MAIIIMHHOTO 00YYeHHUs U1 KHOephU3UIECKON CHCTEMBbI:

a) O0yueHue MoaeNu

b) C6op naHHBIX

¢) IIpenobpaboTka JaHHBIX

d) Ouenka mojaenu

e) PazpaboTtka monenun

5 mun. 3adanue omkpvimo2o muna c pazeepHymuvim OmMeemom

Wuctpykuus: IIpounTaiite TEKCT U 3alMILIUTE Pa3BepHYTHIH 00OCHOBAHHBIN OTBET
WIX HAIMIINTE IPOITYILEHHOE CIOBO/CIOBOCOYETAHHE

Kakne 0CHOBHBIE KOMITOHEHTBI BXOJISAT B COCTaB KHOEphU3NIeCKOMn [K-5.]1.4
CHCTEMbI M KaK OHU B3aUMOJEHUCTBYIOT APYT C APYromM?

Kak MCKyCCTBEHHBIN MHTEIICKT M MAITMHHOE 00YICHUE TIK-5./1.5
HCIIONB3YIOTCS B KHOCPDU3HUESCKUX CHCTEMaX JUIsl aHAJIM3a JIAHHBIX ?

IIpumeyanue:

3amanue 1 Tuma ¢ BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX MPEHJIOKEHHBIX M
000CHOBaHMEM BBIOODA:

[ToHOE COoBMazeHNE C BEPHBIM OTBETOM — | OaJu.

HeepHblii oTBeT MiH ero orcyrcTBue — 0 Oansos.

3aganue 2 TUMa C BBHIOOPOM HECKOJBKHMX BapMaHTOB OTBETAa M3 MPEUIOKEHHBIX U
pa3BepHYTHIM 000OCHOBaHHEM BbIOOpA:

[TonHOE coBnajsieHue ¢ BEpHBIM OTBETOM | Gasut.

OTcyTCcTBHE MUHHMYM OJHOTO TPABMIJIBHO OTBETA WIJIM MOJHOE OTCYTCTBYeT oTBeTa — 0
6asuIoB.

3ananue 3 TUIa HAa YCTAHOBJIEHUE COOTBETCTBUS:
[TomHOE COBManEHNE C BEPHBIM OTBETOM - 1 Gas.
HesepHoe comocTaBieHne OTBETOB WM OTCYTCTBUE 0TBeTa — () 6aios.
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3ananue 4 TUIa Ha YCTAHOBJICHUE MTOCJIEI0BATEIbHOCTH:
[TotHOE TIpaBUIILHOE COBMAICHHE OYEPETHOCTH OTBETOB - 1 Oaiom
Hapymmenne npaBuIbHOTO IOPSIKA OTBETOB WIIM OTCYTCTBHE OTBeTa — () Gaiios.

3anaHue 5 TUNa ¢ pa3BEpHYTHIM OTBETOM:

[IpaBunBHBIN OTBET 3a 33JjaHKE OIICHUBAeTCA - 3 Oasa.

Ecnu nomymena onHa ommoOKa \ HETOYHOCTH \ OTBET MPaBWIIbHBINA, HO HE TMOJHBIA - 1
Oas.

Ecnu nomymieno Gosiee 1 ommbOku \ oTBeT HempaBwibHbBIA \ oTBeT orcyrcTByeT — 0
0asioB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. MeToqu4veckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U  MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJarolmuxcs
I'VAIL

11. Meronuyeckue ykazaHus Jjsl 00y4Jaronuxcs M0 OCBOCHHUIO THUCIUTIIHHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuana.

OcCHOBHOE Ha3HAYCHME JIEKIIMOHHOIO MaTepuanga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuU B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOEHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO [O3HaHMS, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHuUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMMU.

HH&HHDV@MLIG PE3YJIbBTAThI IPHU OCBOCHHUH O6V‘~IaIOHII/IMI/IC${ JICKIIMOHHOTI'O MaTepuraja.

— TIIOJIyYCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOH pabOThHl COBMECTHO C IIPENOJIaBaTEIIEM;

— pa3BuUTHE MNpO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HpeaMeTy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENTbHON pabOThI;

— IIOJIy4YEeHUE 3HAHUNM O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM W TEXHUKH H O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HayyuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICTH H
MIOJIOXKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3JIMYHBIX
bopmynupoBKax);
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— MOJIYy4YCHHC TOYHOI'O TIOHUMAHHUA BCCX HGOGXOI[I/IMBIX TCPMHUHOB U TTOHSTHIA.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JEMOHCTpALMed ClIalIoB U
UCMOJIb30BAaHUEM DA3aTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JTUCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CtpyKTypa mpeaocTaBieHusl JEKIMOHHOIO MaTepuaia MPOU3BOJUTCS COTJIACHO TeMaM
pa3ziesoB TUCIUIUIMHBI, TIPEICTABICHHBIM B TaOHIIC 4.

11.2. Meroauueckue ykazaHusi A OOYYaroIUXCsS MO BBIMOJHEHHIO J1TAOOPaTOPHBIX
pabor.

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOyyaroluMics MAOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKOM M TEXHUKOU
IKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTHKOH 00ydaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs JUCLUIUIMHBI, ONpENeNseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIENOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— IoJIyuyeHHe HOBOM MH(OpMAIMK 10 3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3anadue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadoT
Jlabopatopuas pabora Nel «Pa3paboTka aaropurma viipaBiacHUs KuoephU3HIECKON CUCTEMON»

Heap paGoTbl: NOCTPOUTH AITOPUTM YOPABIEHUS cepBepa KUOEp(U3MUECKON CUCTEMBI.
N3yunTh OCOOEHHOCTM TOCTPOEHUS U TPUHIMI PpaboOThl KUOEpPU3HMUECKOW CHCTEMBI
ynpasieHus: rTubpuaHoil anekrpocranimu (I'9). OnpenenuTs OCHOBHbIE QYHKIIMM HEOOXOAUMBIE
JUI TIOCTPOEHMsI CXEeMbl YIpaBieHMs, cOPMHPOBATH MPOrPaMMHBIM Koj Kubeppusnueckon
cuctemsl ['0.

ITopsinok BHINOJHEHHS:

- OnpenenuTh OCHOBHBIE AJIEMEHTHI KMOeppU3nUecKoi cucTeMsbl ynpasieHus 19
- OnpenenuTh OCHOBHBIE (DYHKITMH pabOTOCTIOCOOHOCTH CepBepa;

- [TocTpouTh cxemy yrmpaBieHHUs: CHCTEMON Ha 6a3e MUKPOKOHTPOJLIEPa;

- [Ipoun3BecTH 3amyck MporpaMMHOTO KOJa yrpasiieHus cucremon ['0.
IosicHenusi k 1a6opaTopHoii padoTe

bnok-cxema kubeppusnueckoil cucteMsl yrnpasieHus I'D cocTOUT U3 BETporeHeparopa,
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COJIHEUHON TaHeNH, aKKyMyJsaTopa, cepBepa, wi-fi poyrepa, android ycTporicTBa, cereBoi
IUTaThI, KOHTPOJIEPA, JaTYMKOB HAMPSIKCHUS, TOKA, TEMIIEPATyPhl, OCBEHIEHHOCTH U 000POTOB

(puc.1).

Aok
Messsaermn 2| (g

rembon)

)

{1

Pucynok 1 — biok-cxema kubeppu3ndeckoit CucTeMsl yrpasieHus ['D

[lepeuncnenHble KOHTPOJIBbHO-U3MEPUTEIbHBIE MPUOOPHI KHUOEPHUZUUYECKON CHCTEMBI
(bUKCUPYIOT CEeNYIOIHE TapaMeTPhl CUCTEMBI:

— nepeMenHoe Hampsbkenue a3 A, B u C Betporeneparopa (quana3on ot 0 no 25 B Ha ogHy

basy);

— IOCTOSIHHOE HaIlpsDKeHHE Ha Harpyske (auama3oH oT 0 mo 25 B, Harpys3ka HOCHUT, TOJIBKO

AKTUBHBIN XapakTep);

— MIOCTOSTHHOE HAIpsDKEHUE CoIHeuHOM Oarapeu (nuama3oH ot 0 1o 20 B);

— IMOCTOSIHHOE HaIpsDKEHUE aKKyMYJISTOpHOI OaTtapeu (nunanaszoH ot 0 10 12 B);
— MOCTOSIHHBIN TOK aKKyMyJIATOpHOU 6arapen (auamnaszoH ot 0 1o 10 A);

— TIOCTOSTHHBINA TOK COJIHEUHOU Oarapeu (auamna3on ot 0 g0 10 A);

— TMIOCTOSTHHBIN TOK Harpy3ku (amama3os ot 0 1o 10 A);

— TeMmepaTypa W BIIQXHOCTH OKpY)Kalollel cpeibl (Temmeparypa BBIBOAMTCS B TIpajycax
[{enbcust, a BIaKHOCTD B MPOLIEHTAX );

— OCBEIIEHHOCTDb COJIHEUHOM 6aTapeH Ha COJIHIIC (3Ha‘-IeHI/IC BBIBOAUTCA B JIIOKC&X);
— OCBCIICHHOCTDb I'D B Tenn (3Ha‘-IeHI/Ie BBIBOJUTCS B J'IIOKCEIX).
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Taxoxe knOepdu3uIeckas cucTeMa OCYIIECTBIIACT yIPABICHHE KOMMYTAIMSMH B y3JIax U
sneMmeHTax ['D:

— BKJIFOYCHHE MM OTKIIFOUEHHE BETPOreHEpATOpa 10 IEMH TIEPEMEHHOT0 ToKa (KoMMyTanus ¢a3
A,Bu();

— BKJIFOUEHHE WM OTKIIIOYEHUE BETPOT€HEPATOpa 10 IeNH OCTOSHHOTO TOKA (Harpy3Kn);
— BKJIFOUYEHHE WM OTKJIFOYEHNE UMUTAIMK OCBELEHUs COJTHEUHOU OaTapeu;

— BKJIFOUYEHUE WM OTKIIIOYEHHE aKKyMYJIATOpPHOU Oarapen;

— BKJIFOUEHHE WM OTKIIIOYCHUE COJIHEYHOH OaTapen.

Nudopmanust o Bcex xapaKTepUCTUKAX U pekuMax pabotel ['D cobupaercsiHa cepBepe
kubeppusndeckoit cucrembl. CepBep CTpouTCss Ha 0a3e IUIAHIIETHOTO KOMIBIOTEpa C
orepanuonHoi cuctemorr Android, kotoperii cs3bpiBaeTcsi uyepe3 Wi-Fi poyrep u Ethernet
MOAYJIb C MUKPOKOHTPOJUIEPOM (puc.2).

Pucynoxk 2 - Cepsep kubepduzndeckoit cuctemsl 1D

bnok-cxema anroputMa (QYHKIMOHHPOBAHHUS CEpPBEPHOM YacTH KuOepPpU3NUECcKOM
CHCTEMBI 10 AUArHOCTHKE, MOHUTOPHUHTY U ynpasieHuto ['D npencrasiieHa Ha pucyHkax 3-4.
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Pucynok 3 — briok cxema niepBoii 4acTu aroputMa GyHKIIMOHUPOBAHUS CEPBEPHOM Y4acTH
KrOeppU3NIECKO CUCTEMBI.
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Pucynox 4 — biok cxema BTOpO# 4acTH alnropuTMa GyHKIIMOHUPOBAHUS CEPBEPHON YacTH
KuOepPpU3NIECKO CUCTEMBI.

OcobenHocThIO anropuT™Ma (YHKIIMOHUPOBAHUS CEPBEPHOM YaCTH, SIBIIIETCS, TO YTO, OH
pa30ouT Ha HECKOJIBKO (DYHKIMH, KOTOPbIE OTBEYAIOT 32 OCHOBHBIE Y3JIbI M DJIEMEHTHI [ D:

— ¢pynkuus ACViewController oTBeuaeT 3a m3mepeHue rnepeMeHHoro HanpspkeHus ¢pa3 A, B u C
BETPOreHepaTopa;

— ¢ynkuus DCViewController oTBeuaeT 3a M3MepeHHE MOCTOSTHHOTO HAINPSDKEHHsI HarpysKH,
COJTHEUHOH OaTapen M akKyMyJISTOPHOH OaTapew;

— ¢ynxus LoadViewController oTBeuaer 3a nu3MepeHne MOCTOSIHHOTO TOKa aKKyMYJISITOPHOM
Garapeu, COIHEUHOI OaTapen U Harpys3Ku;

— ¢yaxus ClimatViewController oTBedaeT 3a H3MepeHHE TEMIIEPaTypbl M BIAXHOCTH
OKpYy>Karolen cpeasl Bosie ['39;

— ¢ynkuus LightViewController oTBeuaeT 3a u3MepeHHe OCBEILIEHHOCTH COJIHEYHOM OaTapen Ha
COJIHIIE U OcBeleHHocTH ['D B TeHu;
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— ¢yakuus CommutatorsViewController oTBeuaer 3a BKIIOYCHHE WM OTKJIIOYCHHUE
BETpOreHepaTopa Mo IEMu MEePEeMEHHOT0 TOKa, BETPOTeHepaTopa MO ILEMU IMOCTOSHHOTO TOKa
(Harpy3Ku), UMHUTAIIMU OCBEILICHHS COJIHEYHOM OaTtaper, akKyMyJISTOPHOU OaTtaper U COJTHEYHOMN
Oatapewu;

—pynxuuGlobalServerController, GlobalServerAPI, FacilitySpeakServerController
uViewController orBeuaroT 3a paboTy cepBepHOI YaCTH.

Jlaboparopnas padora Ne 2 «HacTpoiika yenoBeko-MalllMHHOro uHrepdeiica kubepdusnueckou

CHUCTCMBI»

Heap padoThl: yCBOUTH MPUHIUI PabOTHl OCTPOEHHOTO YEIOBEKO-MAIIMHHOIO MHTEepdeiica
(UMHN) xubepdusmueckoit cucrembl ['D. M3yunTh JIOTHKY pabOThl, OCHOBHBIE OKHA U
anmaparayro 4yacte UYMU cucremsl. [IpousBecT HACTpPOWKY CHCTEMBI COTJIACHO 3aJJaHHBIM
IIPENo1aBaTesIeM lapaMeTpam.

ITopsinoK BBINOJTHEHUS:

- 3yunTs anmapaTHyro 4acTh U €€ B3aUMOJECHCTBUE C CEPBEPOM;

- 3yunTh 0051aCTh OCYILIECTBIICHUS HACTPOMKH IMapaMeTpoB HHTEpderica;
- 3yunTh CTpyKTypy MOCTPOSHHOTO HHTEp(detica;

- OcymecTBuTh HacTpoiiky YMMU.

IosicHenusi k 1a0opaTopHoOil padoTe

YenoBeko-MaMHHBIA ~ MHTEep(elic Kkudbeppu3nueckoil cucTeMbl peaJu30BaH Ha
nporpaMMHoM obecriedeHun Unity. IlpeumymiectBamu wucnonb3oBanust Unity sBISOTCS
HaJIMuue BU3YyalbHOW cpeabl pa3paboTKu, MEeXIUIaTGOPMEHHON MOAJEPKKU M MOJAYJIbHOMN
cUCTeMBbl KOMIOHEHTOB. K HexocTraTkaM OTHOCAT MOSIBIEHHE CIOKHOCTeM mpu pabore ¢
MHOT'OKOMIIOHEHTHBIMH CXEMaMH U 3aTPyIHEHHs ITPH MOJIKJIIOYEHNH BHEITHUX OUOINOTEK.

Penakrop Unity umeer mnpoctoii Drag&Drop uHTepdeiic, Jierko HacTpauBaeMbIi,
COCTOSAIINHA M3 Pa3IMYHBIX OKOH, OJIarogaps 4eMy MOKHO NPOW3BOIHTH OTIAJAKY MPUIOKEHUH
npsMo B penakrope. Pacuérsl ¢puznku nponsBoaut puznueckuit 1mxok PhysX ot NVIDIA.

Ha pucynke 5 mnpencraBieH Ju3ailH W aldropuT™M (yHKIMOHMPOBAHHS YEIOBEKO-
mamuaHoro uHTepdeiica (UMU) wubepdusmueckoit cucremsr ['D. Pazpaboranusii UMU
npeJcTaBisieT co00i OJMHHAALATH OTJEIbHO BCIUIBIBAIOIIUX OKOH:

— OKHO OCHOBHOTO MEHIO, B KOTOPOM MOXXHO BBIOpaTh KakK I1OJIb30BaTENIb BOWIET B
CHCTEMY: TJIaBHBIA cepBep (cpema pa3paboTurka), aIMHUHHCTPATOP (MOJTHBIMA JOCTYN KO BCEM
peKMMaM CHUCTEMBI) U HaOMroAaTeN b (TOJIPKO MOHUTOPHHT TMapaMeTpOB, KOTOPHIC pa3pelIeHb
aIMUHUCTPATOPOM), TOJOOHBIA TOAXOM IIO3BOJISIET OOECIEeUNTh MAaKCHMAaJIbHBI YPOBEHb

22



nH(pOpMaIMOHHOM 0€301MaCHOCTH CUCTEMBI,

— OKHa OCHOBHOI'o CCpBC€pa, aAMHUHHUCTpATOpa U Ha6JIIOHaT€JI$I COOTBCTCTBECHHO CO
CBOMMHU KOHTCKCTHBIMH ITIOAMCHIO,

— OKHO KOHTEKCTHOIO IIOAMEHIO II03BOJISIET MEPEXOJUTh B pa3lieibl: IMOCTOSHHOE
HaIpsDKEHUE, MEPEMEHHOE HANpsKEHUE, OCBELIEHHOCTb, I[apaMETPhl OKpPY)KAlOIIEeH Cpeabl,
AJIEKTpUYECcKas Harpy3ka, KOMMYTalUs U aKKayHT;

— OKHO IIOCTOSIHHOE HalpsDKEHUE I103BOJIET OTCIEKUBATh: IOCTOSHHOE HAIPSKEHHE
Harpy3Ku, COJIHEUHOM OaTapen, akKyMyJIATOPHOH OaTapeu, a TakKe IMPOU3BOJIUTh KOMMYTAllUU
Herne BKIIOUEHHUS WIM  OTKJIIOYEHHUS: HWMHUTALMU OCBELICHHWsS COJHEYHOM Oatapew,
aKKyMYJISITOPHON OaTapeu, COJIHEUHON Oarapen M BETpOreHepaTopa Mo LEMH IMOCTOSIHHOTO TOKa
(Harpyskm);

— OKHO TIEPEMEHHOE HAIPsDKEHHE TTO3BOJISIET OTCICKUBATH IIEPEMEHHOE HaNpshKeHne a3
A, B u C BerporeHeparopa, a TakXe MNPOU3BOAUTH KOMMYTAllUU €€ BKIIIOUEHUS WIN
OTKJIOYEHUS BETPOT€HEPaTOpa 0 LENHU IIEPEMEHHOTO TOKa;

— OKHO OCBEIICHHOCTH IO3BOJISIET OTCJICKHBATh OCBEIICHHOCTh COJHEYHOM OaTapen Ha
COJIHIIC ¥ OCBCIIECHHOCTE [0 B TeHHU;

— OKHO I1apaMCTpPhbl OKPY)KaIOHleﬁ Cpeabl IIO3BOJIACT OTCICKUBATH TEMIICPATYPY U
BJIaXXHOCTH oxpy;xaromeﬁ CpEAabI;

—  OKHO DJJIGKTpUYECKass Harpy3ka TIO3BOJSET OTCIIeKUBATh IOCTOSHHBIA TOK:
AKKyMYJIATOPHOM 6aTapeu, COTHEUHON OaTtapen U Harpy3Ku;

— OKHO KOMMYTAIIU{ TI03BOJIIET MPOW3BOAWTH TEPEKIIOYCHUS IIeTIeH BKIIIOUCHHS WIIN
OTKJIIOYCHHS: BETpOTeHepaTopa MO LEeNH IMEePEeMEHHOr0 TOKa, IO IIEMH TTOCTOSHHOTO TOKa
(Harpy3Ku), UMUTALMU OCBEILIEHHs COJIHEUHOM OaTapeu, akKyMyJIATOpHOU OaTapeu U COTHEYHOH
Garapeu.

Takke B OKHAaX IOCTOSHHOE HANpsDKEHUE, MEPEMEHHOE HANpsSKEHHE, OCBEIIEHHOCTb,
MapaMeTpbl OKPYKAIOLIEH CPeAbl U JJIEKTPUUYECKass Harpy3ka €CTb BO3MOXKHOCTh OTCJICKHBATH
Bce (U3MUECKUE BEIMUUHBI B BUJIE TPAUKOB, KOTOPHIE CTPOSITCS B pEAIbHOM BPEMEHHU.

st mHactpoiiku UMHU HeoOxoaMMo B TIaBHOM MEHIO BBIOpaTh «I JIaBHBINM cepBep», MOCIE
yero Oy/leT BO3MOXKHO TMEpedTH B Jt000€ W3 TEPEUMCICHHBIX BbIIE OKOH. [Ipou3BOAMTH
HEOOXOJMMBIE HACTPOWKHM MOKHO TIEpEHs B OKHA TOCTOSHHOE HaINpsHKEHHE, MEPEeMEHHOE
HaIpsHKEHUE U KOMMYTALUH.
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Pucynoxk 5 - Jlu3aiiH 4enoBeKo-MalIMHHOTO HHTepdeiica kudepduznueckoit cucremsr I'D

JlabopatopHast paGora Ne3 «JIpuMeHeHME TEXHOJOIMH KOMIIBIOTEDHOIO 3DEHUS B
KuOephU3MIECKON CUCTEME)

Heas padorsi: uccienorath KNI kubepdusnueckoid cuctemMbl Ha CTeHE (PUKCALUU JaHHBIX
WU3MEPUTENIBHBIX YCTPONCTB ¢ IPUMEHEHUEM TEXHOJIOTUN MAIlIMHHOTO 3PEHMS.

Iopsaaok BHIMOJTHEHUSI:
OcyumecTBUTH COOPKY KHOepPU3NIECKOH CHCTEMBbI:

— TloaxkirounTh BCE IIEMEHTHI CXEMY B €IMHYIO cUcTeMYy (pHc.6)

- Hactpouth  CBETOIMOIHYIO  paMKy s TOJCBETKM  W3MEPUTEIBHOTO
00opynoBaHUsI.

— HacrtpouTs kamepy cHUCTEMBbI pacliO3HABAHUSI.

— YcraHoBuTh B 30HY (pukcanuu nanusix KUII (puc.7).

— Hanucats nporpammy ais ocyuiectsieHus ¢pukcanuu naHabix ¢ KUIL.

- TlpoBectu ucneitanune KNI kubepdusndeckoit cuctemsl (puc.8).

— IIpomsBecTn pacueT HOrpenIHOCTH MPOTPaMMBI (PUKCAIINH TAHHBIX.
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Pucynok 6 — Cucrema ¢ukcanuu qanabix KU
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Pucynok 8 - Ucnbiranue padotsr KUIT kubepdpuznyueckoit cucteMbl
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IosicHenune Kk 1abopaTropHoii padore
®duKkcanus JaHHBIX MOXKET MPOBOAUTCS ABYMs pasHbiMu Tuniamu KUII. Jlns peanuzanuu
¢uKcanMyu JAaHHBIX C YCTPOWMCTBA, HMEIOIIEro LU(POBOM 3KpaH OTOOpaKeHUS IaHHBIX,

(GYHKIIMOHAT TMPOTPaMMBI JOJKCH 3aKIII0YaThCS B PACIIO3HABAHWW YHWCIICHHBIX 3HAYCHHUN C
skpana KUII (puc.9).

K>) PZ194U-2X1

Vv

=T~

Pucynok 9 — PacnioznaBanue gansbix ¢ nugposoro KUIT

B cnyuae co crpenounsimu KUIT HeoOXoaumMo HpPOM3BOAUTH CONOCTAaBIEHUS Yriia
OTKJIOHEHUS CTpEJIKH MpUOOpa U JaHHBIX IPaJyupoBaHHON HIKaybl. [[ng 3Toro HeoOXoauMo B
(GyHKLMOHATe mporpaMMe Y4YMThIBaTh (ukcanuio yria orkioHeHus crpeiaku KUII (puc.10) c
HOCJEIYIOIUM COINOCTaBIEHUEM C YHCICHHBIMM 3HAYeHMsMM wIKaiubel mnpuOopa. [laHHyro
(YHKLMIO BO3MOXHO BBIITOJHUTH COCTAaBUB B IPOrpaMMe paclio3HaBaHMsI TaOIUIy COOTBETCTBUS
yIJ1a HaKJIOHA CTPEJIKU M JaHHbIX MKajbl (puc.11).
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@ sonbT = 46,6164 rpan. / 101,... B

8@ sonsT = 36,6773 / 125,925 B / 99,7 B
99 soneT = 33,1652 / 132,8 B / 102,5 B
180 soner = 29,3652 / 139,4 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
140 soneT = 11,3946 / 175,25 V / 113.85 V
150 soner = 7,3705 / 185,55 V / 127.9 V
16@ soneT = 3,6243 / 195,75V / 134,15 V
170 soner = -0,3773 / 206,8 V / 138.65 V
180 sonsT = -3,8185 / 215,9 vV / 141.1 V
190 soneT = -8,3085 / 227,5V / 143.8 V
200 soneT = -11,8016 / 236,1 V / 145.4 V
210 soneT = -16,7656 / 247,44V / 147 V
220 soneT = -21,2213 / 256 V / 148.1 V
230 soneT = -27,6793 / 266,9 V / 149.25 V
240 sonet = -34,8245 / 275,11V / 149.8 V
250 soneT = -42,4921 / 282,1 V / 150.45 V

Pucynok 11 — Tabnuna conocraBnenus yria orkionenus crpenku KUIT u nanabix
LIKaJIbI

JlaGopatopHast paGora Ne 4 «/3ydeHwe NOpoLECCOB HACTPOMKH CEHCOPOB,
HWCIIOJHUTENBHBIX YCTPOUCTB U IepudepuilHOro 000pYIOBaHUA KHOep(U3NYECKON CUCTEMBI
yIpaBJIeHUs THOPUIIHON DIEKTPOCTAHIINEN

JaTYUKOB,

Heans paGoThl: M3YYUTHh NMPUHIUNUAAIBHYIO CXeMY KHOEpP(PU3HMUECKOW CHUCTEMBI YIPaBICHUS
I'3. PaccMoTpeTs ycTpolicTBa y4yeTa JaHHBIX THOPUIHOW AIIEKTPOCTAHIIMHU, OCYIIECTBIISIONINE
MOHHTOPHHT TApaMeTPOB 3JIEKTpocTaHIuH. [Ipon3BecTH MpOrpaMMHYIO HACTPONKY HaTUHMKOB
CUCTEMBl MOHUTOPUHTA, TUATHOCTHKY U yIpaBieHus ['D.

HOpﬂIIOK BbINNOJTHCHUSA

- 3yunTh npuHIUNNAIBHYIO CXEMY;
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- OnpenenuTh THNBI JaTYUKOB HEOOXOAMMBIC I (PYHKIIMOHUPOBAHHS KuOepdu3nueckon
cucreMsl ['9;

- U3yunTh cXeMbI MOJKIIOYEHUS TATYUKOB K MUKPOKOHTPOJLIIEPY;
- Ocyl1ecTBUTh IPOrPaMMHYIO HACTPOUKY JATUYMKOB;

- [TocTpoutsb 00111yIO CXEMY MOAKITIOYECHHUS.

IHosicHenus Kk 1abopaTopHoii padorte

Kubepdusuueckas cucrema ympasineHust I'D comaepxut B cebe AaTUMKH ydeTa, (GUKCAUH H
O0TOOpaKEHUHM JAHHBIX DSJEKTPOCTAHIMH Ul OCYIIECTBICHHS MOHHMTOPUHTA, IUArHOCTUKU
yIpaBiieHUs] Kubeppusnueckoi cucremsl .

[MpuHnmnmansHas cxema KHOep(U3NIECKO CUCTEMBI 10 TUArHOCTUKE, MOHUTOPUHTY H
ynpasieHuto I'D npeacrapineHa Ha pucyHke 12.
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Pucynok 12 -ITpunuunuanbHas cxema Kuoepdusnueckoi CUCTEMBI 110 AUATHOCTHKE,
MOHUTOPHHIY U ynpasieHuto [0

Jns m3MepeHus: nepeMeHHoro HampsbkeHus ¢az3 A, B u C cBepXmpoBOIHHUKOBOTO
reHeparopa HCHOJb3yIOTca Moaynu Voltage Sensor. Ha panHOM Moayne peanu3oBaH
PE3UCTUBHBIN JIENIUTENb HANPSDKEHHsI, KOTOpBIA nMeeT ko3dduuuent 1 k 5 (koadpounuent 0,2).
DTO 3HAYUT, YTO HA BXOJEC MOAYJSI HAMpPsDKEHHE MOXKET u3MeHsaThes ot 0 10 25 B, a Ha BeIXoe
O0HO Oy/IeT MpOMOPIHOHATLHO pacmpeneneHo B auanazone ot 0 go 5 B. Takwue xe matumku
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YCTaHOBJICHBI JJI1 U3MEPEHHUS:
— MOCTOSTHHOT'O HAIPSDKEHUE COJTHEYHOM Oarapeu;
— MOCTOSIHHOT'O HAaNPSDKEHUSI aKKyMYJIITOpPHOM OaTapen.

JlaHHbBIE NaTYMKU IPOrPaMMUPYIOTCS IIPHU ITOMOIIY 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.

v
z
i A3
5]
%ﬂ Voltage
g ® Sensor
=
“
GNDy

Pucynoxk 13 — Cxema moaxroueHus Moayist Voltage Sensor

Jlnst u3MepeHus TEepeMEHHBIX TOKOB (pa3 CBEpPXMPOBOIHUKOBOTO BETPOreHEpaTopa
WCIIOJIB3YIOTCSI JATUUKU M3MEPEHUs CHIIBI TOKa Ha 0a3e mukpocxembl ACS712, Briarovaromei B
cebs matumk Xosuta. J{is KOppeKTHOW paboThl JaTyuMka Toka HOMHUHaioM 30 A, psaoMm ¢
JATYMKOM pa3MelieH MeIHBIN MpoBOAHUK. CaM JaT4rK XO0Jia pacrloJiaraeTcsi HeMmoCPEICTBEHHO
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Ha KpHUCTAJICE MHUKPOCXEMBI. Taxoxe JaHHBIM JaTYUKOM B IIPCACTaBIICHHOM KOMIIICKCE
M3MEPSAETCS U BBIIPAMIICHHBIN MOCTOSIHHBIA TOK CBEPXIPOBOJHMKOBOIO BETPOr€HEpaTopa HIIH
TOK Harpy3ku.
Taxxe JaHHBIC JaTYUKH UCIIOJB3YOTCA IJIA USMCPCHUSA!
— TOKa COJIHEYHOH OaTapew;
— IIOCTOSIHHBIN TOK aKKyMYJIITOPHOW OaTapeu.
Muxkpocxembl ACS712 nporpaMMupyeTcs ¢ NOMOIIBIO CIAEAYIOUIEro KOoaa:
#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"); }

[Hoaxmrouenne ACS712 niga usmepeHust HOCTOSHHOTO TOKA MPOU3BOJUTCS COTJIACHO
cXeMme, MPeJICTaBIEHHON Ha pUcyHKe 14.
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Pucynok 14 — Cxema noaxntouenus gatunka ACS712

BoinpsiMiieHHOE MMOCTOSIHHOE HAIPSKEHHE CBEPXIIPOBOJHUKOBOIO BETPOIrE€HEPATOPa MM
HaIpsDKEHUE Ha Harpys3ke u3mepsercs ¢ nomolnpto garunka MAX471. JluanazoH nu3smepseMoro
HanpspkeHus cocrtapiaser oT 0 mo 25 B, npu nurtanuum oT MUKpokoHTpoiuiepa 5 B. Tok
U3MEPSIETCS NOCPEACTBOM U3MEPUTEIBLHOIO IIYHTa BO BCTPOEHHOM MuKpocxeme MAX471.
Jatunk MAX471 nporpamMmmupyeTcst Ipy OMOIIU 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"); }
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[Tonkmouenue narunka MA X471 npon3BOAUTCS COTVIACHO CXEME PUCYHOK 15.

® MAXAT]
*

Arduino Mega 2560

GND

Pucynok 15 — CxeMa noAKIr0uEHUs1 aHAJIOTOBOTO AaTUrKa TOKa U HanpsbkeHust MAX471

TemmepaTypa U BIaXHOCTb OKpYXKalIed cpeabl u3Mepsercs HU(GPOBBHIM JTaTYUKOM
TEMIIEpaTypbl U BIAXKHOCTU BbICOKOW TOoyHOcTH DHT22. MakcumanbeHas HOTPENIHOCTh
u3MepeHus: temreparypbl coctaBiser +/- 1 °C. IlorpemHocts u3MepeHHS OTHOCHUTEIHHOU
BIIQYKHOCTH HaXOJUTCS B Ipenenax ot +/-2 % mo +/-4 %.
Hatunk DHT22 nporpaMMmupyeTcsi ¢ HOMOIIBIO KOJA:

#include «DHT.h"

#define DHTPIN 2 // Bb1BO/, K KOTOPOMY MOAKITIOUYAETCS JATUUK

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

dht.begin();

¥

void loop() {
delay(250); // cunTeiBaHMe TeMIepaTypbl WK BIaKHOCTH 3aHUMaeT 250 mMc
float h = dht.readHumidity(); // cauTsiBaHMe Temneparypsl B rpaaycax Llenscus

float t = dht.readTemperature(); // mpoBepsieM, ObLIN JIU OMIMOKYU NMPH CYUTHIBAHUU U,
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€Clin 6BIJ'II/I, HaynHacEM 3aHOBO
if (isnan(h) || isnan(t)) {
Serial.printIn("Failed to read from DHT sensor!");
return;
} //BBIBOIMM HHpOpMAIIIO B MOHUTOP TOCIEI0BATEIIEHOTO TIOPTA
Serial.print("Humidity: ");
Serial.print(h);
Serial.print(" %\t");
Serial.print("Temperature: ");
Serial.print(t);
Serial.printIn(" *C ");
}

[TogxmroueHre JaHHBIX JATYMKOB MTPOU3BOIUTCS COTIIACHO CXEME PUCYHOK 16.
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Pucynok 16 — Cxema noaxitoueHus: {upoBOro AaTynuka TemMrepaTypbl U BIaKHOCTH BBICOKOM
tounoctn DHT?22

Jlist omnpeniesieHus] OCBEIIEHHOCTH IOBEPXHOCTH COJIHEYHOW OaTraped M IOBEPXHOCTHU
BOKpyr I'D (B TeHn) ucnomnpiyercst Trema-Moayib JaTYUK OCBELIIEHHOCTH.

Trema-moysb MIpOrpaMMHUPYETCs C MOMOIIBIO KOJa:
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#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 MIPOU3BOJAUTCS COTJIACHO CXEME PUCYHOK 17.

[5v >
_‘ . Harux
g CCESHIEHHOCTH

Arduino Mega 2560

PI/IcyHOK 17 — Cxema MNOAKIIIOYCHUA JaTUHMKa OCBCIICHHOCTH

Taroke kubepduznueckas cucreMa MmpeanogaraeT M3MepeHue NepPeMeHHOT0 HalpsHKeHNe
nocie npeoOpas3oBaTeNiss Ha Harpy3ke IEpeMEHHOro Toka. JlaHHOe HamnpsyKeHHe MOXKEeT
nocruratb 250 B, g ero u3MepeHus NPUMEHSETCS JaTYMK I[EPEMEHHOTO HaNpPsKEHUsS
ZMPTI101B. On mpencraBnser co0oif  ogHO(a3HBIM MOHMXKAOUMK  TpaHchopMaTop
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HanpsHKEHUs, TTO3BOJISIIONIUMNA U3MEPATh HANPSIKEHUE MEPEMEHHOI0 TOKa B auamna3zoHe ot 195 go
250 B.

Hatunk ZMPT101B nporpamMmMmupyeTcst ¢ HOMOIIBIO 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 MIPOU3BOJAUTCS COTJIACHO CXEME PUCYHOK 18.
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Pucynox 18 — Cxema noakiaroyeHus JaT4vka nepeMeHHoro Hanpsokenuss ZMPT101B

Bce xommyTanuu, KOTopble OCYIECTBIISIET pa3pabaTeiBaeMast Kubepdusnueckas cucreMma
B y3Jax M 3neMeHTax ['D, ocylecTBIAIOTCS MPH MOMOIIM PENIeHOr0 MOAYJS C LIECTHAALATHIO
AIIEKTPOMEXAHUYECKUMHU peJie ¢ KOMMYTALMOHHBIMU XapaKTepUCTUKaMHU Mo HanpsbkeHuto 250 B
u ToKy 10 A.

HpI/IHI_II/IHI/IaJ'IBHaH CXEMa MMOJAKIIFOUCHUSA PCJIC ITPEACTABIICHA Ha PUCYHKC 19.
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SV Adapter

Pucynok 19 — IIpunnunuansHas cxema NOAKIIOUEHUS PEICHHOr0 MOAYJIA
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Crpykrypa u dopma oTdera 0 1adbopaTopHoOil pabore

Hazpanwne yueOHOTO 3aBeICHUS
KA®EJIPA Ne
OTYET
3AILMILEH C OLIEHKOI
ITPEIIOJIABATEJIb

JOJDKHOCTB,Y4. CTCIICHL, 3BAHUC noAnuch, gara HMHHUIHUAJIBI, (baMI/IJ'II/ISI

OTYET I10 JIABOPATOPHOI PABOTE

o Kypcy: Kubepdusndeckue cHCTeMbl U TEXHOJIOTHH

PABOTY BBIITOJIHUJI
CTYAEHT I'P. Ne

noAIucCh, aara HWHHUIIUAJIBI, q)aMI/IJ'II/IH

Canxkr-IlerepOypr 20__
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Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

TeopeTuveckue cBeleHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JTODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsl BBITIOJHEHUS 1a00paTopHO pabOThI, B TOM YHWCIE JNaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

Pacuerno-rpaduyeckas yactb
B Havane yka3bpIBaroTCsl HICXOAHBIE TaHHBIE, PACYEThl, TpaduIecKre MOCTPOCHHUS.
BriBoasbl

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

CnHcoK MCIO/Ib3yeMOii JTUTepaTypPhI

Crnucok ucnonb3dyemoit autepatypsl odopmisgercs B coorBerctBun ¢ 'OCT 7.0.100-
2018 — bubauorpaduueckas 3amnuchk. bubnuorpapuueckoe omucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHUS.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa W mipaBuia oQoOpMIIECHHUS OTUET MO JIabopaTopHOU padoTe odopMIIsIeTCs
T00BIM TIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoit Oymaru popmara A4.

1.2.B otuere mno mabopartopHoii pabore gomyckaercs uHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHUE 110 MIUPUHE, OTCTYI KpacHo# cTpoku 1.0.

38


http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf

1.3. lIgeT mpudra 10KEH OBITH YEPHBIM.

2. Hymepauusi ctpanui oT4eTa
2.1. Ctpanunsl oT4eTa CleIyeT HyMepoBaTh apabCckumu IHdpaMu, cOOTOAasl CKBO3HYIO
HYMEPAIHUIO 110 BCEMY TEKCTY oTdera. HoMep cTpaHHUIbI IPOCTABIISIETCS B HA3Y KaXKAOTO JIUCTA

10 LIEHTPY.

2.2. TUTYNbHBIN JUCT BKIIOYACTCA B OOIIYI0 HyMepaluio cTpanuil ordyeta. Homep crpanuibl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIIAETCS.

3. Hymepauusi pa3iejioB U MOAPa3aea0B 0TYETA

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

3.2. Pa3aensl MOryT ObITh pa30oUThl Ha mojpaszaenbl. Hymepanus noapasniesioB cocTaBisercs U3
HOMEpa paszena W ToJpasjena, 0003HaYeHHOTo depe3 TOouKy, Hanpumep, «l.1.». B koHie
Ha3BaHU pa3/iesioB U MOAPA3/IeNIOB TOUKA HE CTaBUTCSL.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKUMU IdpamMu  depe3 Mpodern mocie
cioBa «PUCYHOK» 1 UMEIOT JMOO CKBO3HYIO HyMepalHio, TU00 HyMEpaluio B COOTBETCTBUU C
pazzenaMu oTyerTa.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpAllMK 4epe3  Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
0oIHOKOHTYpHOI CAP».

4.3. [lomnucu BceX WILTIOCTPAIMH BEIPAaBHUBAIOTCS MO IEHTPY CTPOKH.

5. I'padpuxnu

5.1. I'paduku nomxHbl ObITH yeTKUMH. [Ipu opopmieHnn rpaukoB HEOOXOIUMO yKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEeH M CaMUX TPapHKOB.

5.2. Ecmm rpaduku OTpakalOT CpaBHEHHE JBYX OKCIIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OJHOM CHCTEME KOOpAMHAT.

6. Tadauubl
6.1.B oruere mo gjabopaTopHOW paboTe PEKOMEHIyeTCsS CKBO3HAs  HyMeEparus
tabnuu. Jlomyckaercs HyMmeparus TaOIuIl B Mpejaenax paszjena oTuera. B aTom ciydae Homep

TaOJIMLBI COCTOUT U3 HOMEpA pazjieNa U MOPsAIKOBOr0 HoMepa TabIuIlbl, pa3AeeHHbIX TOYKOM.

6.2. TaGnuier HyMepyroTCs apaObCKUMU udpamu.
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6.3. Hymeparus tabmui npou3BoauTcs co ciaoBoM «Tabmumay 6e3 3Haka «Noy», Harmpumep,
«Tabmmma 1».

6.5.4. Kaxxnas tabnuma 10DKHA UMETh Ha3BaHME, KOTOPOE CIEeNyeT MOMEeNIaTh Haj TaOuIuieH
cieBa Oe3 ab3aIHOro OTCTYIA B O/IHY CTPOKY C €€ HOMEPOM 4epes3 THpe.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIHIICS BBIOIHICT pabOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHSI.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3ALIUU HpHOGpeTaCMLIX 3HaHI/If/'I, O6CCHCLII/IB3.€T BBICOKHH
YPOBEHb YCIICBAEMOCTH B TIEPUOJ OOYUYEHHsI, [OMOTAeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckUMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00ydJarouuxcsi, sIBISIOTCS:

- y‘Ie6HO-MeTOZIH‘I€CKHﬁ MaTcpuall 10 AUCHUILINHE.

11.4. MeToauveckre yKazaHHs JUISI OOYYarOIIMXCA 110 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCTIEBaeMOCTH.

Tekymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KAavyecTBa 3HAHHM
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TCUCHHE CEMECTpa C IEJIbI0 OICHUBAHUS XO0Ja OCBOCHUS
JTUACIIUIIIHHEIL.

[IpoBeneHue TEKyIIero KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISICTCS C ITOMOIIBIO TECTOB,
npuBeleHHbIX B Tabmuie 18. OueHnBaHne TEKYIEro KOHTPOJIS yCIIEeBAEMOCTH OI[CHHBAETCS IO
cHCTEME 3a4eT/ He 3a4eT.

11.5. Meroauyeckue ykazaHus JIjisi 00y4aroUIuXxcsl MO MPOXOXKICHUIO MPOMEKYTOYHOU
aTTECTALlNH.

[Ipomexyrounas  arrecranus  oOydarlolUXcsl — MpeaycMaTpUBaeT  OLIEHHWBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4UeHMs MO AucHumimHe. OHa BKIIOYAeT B
ceost:

— auddepeHunpoBaHHbIl 3auyeT — 3To0 (opMa OLEHKU 3HAHUM, MOJy4YEHHBIX
0o0y4JaromuMcsl TPU U3YYeHUU AUCHUILTHHBI, TPU BBIMOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEILCKUX pAOO0T U MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHON OIIEHKON
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO.

[IpomexxyTounasi aTTecTaius npoBoautcs B popme auddepeHnnanbHOro 3a4era. 3ader
IPOBOAMTCA B YCTHOM (opme mo Ousietam B BUAE NOJITOTOBKU M HM3JIOKEHHUS Pa3BEPHYTOrO

OTBCTA. BpCMH Ha MOATOTOBKY OTBCTA - 30 MHHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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