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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 «CrnocobeH MpoBOAWTh aHAIM3 M KOHTPOJIbL MapaMeTpOB U YCIOBUNM pPabOTHI
OTJIEIbHBIX KOMIIOHEHTOB 3JIEKTPO3HEPI€TUYECKON CHUCTEMBD)

CopepxaHue AUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C MPOMBIILICHHBIM
MHTEPHETOM Bellel U KHOepPpU3NIeCKUMHI TEXHOJIIOTUSIMH B AJIEKTPOIHEPTeTHIECKOM 001aCcTH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro IMmpoliecca: JICKINH, 1abopaTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJarOIIETOCs.

[IporpaMMo#l IUCHUIUIMHBI HPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTaus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBISET 2 3a4€THBIX E€AMHUIIBI, (2
yaca.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenogaBaHusl JUCHUTUIUHBI

dopmupoBaHuEe y 00YYaIOMIUXCS TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHHUH U
HABBIKOB B 00JIACTH TPOEKTUPOBAHUS, MOJCIHPOBAHUS M OTJIATKA KHOSPPUINIECKUX CHUCTEM
AIEKTPOIHEPreTUUECKUX OOBEKTOB.

1.2. Jucumnnuna sBisercss (aKyJIbTaTUBHOW JMCHUIUIMHOW IO  HANpaBJICHUIO
00pasoBartenbHO ITporpamMMsl Beiciero oopasoanus (pamee — 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 JOCTH>KEHHS] KOMIIETEHIIUU

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

. HACTPONKHU TEXHOJIOTHYECKUX ITAPAMETPOB H
[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

Hucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPU U3YYECHHUH CIIEYIOUIUX TUCIUIUINH:

— «MaremaTu4ecKkue OCHOBBI TEOPUU SHEPTETUYECKUX CUCTEM»,

— «QHepreTuyeckas MEKTPOHUKAY,

— «OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPAMMHUPOBAHUE,

— «PacnpeelieHHbIE HHTEUIEKTYAIbHbIE SHEPTOCUCTEMBI.

3HaHMsl, MOJIyYEHHBbIE NpPH H3YYEHMM MaTepuajia JaHHOW IUCHMIUIMHBL, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYE€HHWE, TaK M BCIOMOIaTEIbHOE HCIOJIB30BAaHUE IIPU IPOXOXKICHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTM(PUKALMOHHON
paboThl, M U3yYEHUU APYTUX AUCHUIUINH:

— «CHCTEMBI M METO/IbI HICKYCCTBEHHOTO MHTEJUIEKTA B DJIEKTPOIHEPIETUKEY,

— «udposoe nmpoekTupoBaHue»,

— «HagexxHOCTh  DJIEKTPOMEXAHWYECKHX M DJIEKTPOIHEPIreTUYECKMX CHCTEM U
KOMILIEKCOBY.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIOB Yy4eOHOM
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 OuCyuUnIUHbL, 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 nmpoekT (pabdota) (KII, KP), (gac)
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 JUCIUTUIINHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAM 3aHITHH.

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. IIporpammHuo-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. Kubepduszndeckue CUCTEMBI ITOBEPKH
KOHTPOJIbHO-U3MEPHUTEIbHBIX YCTPOICTB

Tema 2.3. TexHoI0rMM KOMIIBIOTEPHOIO 3pEHUS B
KHOepPU3NIECKUX CUCTEMAX

Tewma 2.4. IIpoekTpOBaHNEe HHAYCTPHAIBHBIX
KuOep(hU3NIECKUX CUCTEM

12




Pasnen 3 IIpoexkTupoBaHue u MOJIEIMPOBAHUE
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 kubepdusmueckon
CUCTEMBbI IPU YIPABICHUH 3JIEKTPOCTAHIINU
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
KnOep(OU3NIECKON CUCTEMBI THOPHTHON
AJIEKTPOCTAHLIUU

Tema 4.4. PazpaboTka 4e10BEKO-MAITUHHOTO
uHTepdeiica Knbephu3NIeCKON CUCTEMBI
Tema 4.5. Hcnonb3oBaHre TEXHOJIOTUH
BUPTYaJIbHON PEATbHOCTH B KUOEPPHU3MUECKON
CUCTEME YIpaBIeHUS THOPUIHON FIEKTPOCTAHIIUH

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 3aHSATHH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 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 CUCTEM

Tema 1.1. ba3oBble TOHATHS U OCHOBBI KHOEPHUZNIECKUX CUCTEM

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

Tewma 1.3. IlporpammHo-anmapatHasi 4acTh KHOEpHU3NIECKUX CUCTEM

Tema 1.4 Cdepsl npuMeHEHHS UHAYCTPUATIBHBIX KHOEP(PU3MUECKUX CHCTEM.

2 Paznen 2. LludpoBsie TeXHOIOTHH B KHOEPPUZUUECKUX CHCTEMAX

Tema 2.1. IIpoMBIIIIEHHBIN UHTEPHET BELLEH U IIPOU3BOICTBEHHBIE
KuOepHU3nIeCcKrue CUCTEMBI

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

Tema 2.3. TexHOIOTHMH KOMIIBIOTEPHOTO 3pEHUS B KHOEPPHU3NUECKUX CUCTEMAX
Tema 2.4. IlpoexkTupoBaHNE HHAYCTPUATIBHBIX KHOEPHU3NUECKUX CUCTEM

3 Paznen 3 [IpoexTupoBaHue 1 MOAECIMPOBAHNE KUOEPPU3UUECKUX CUCTEM
Tewma 3.1. Mcnonp30BaHue BCTpauBaeMbIX CUCTEM B KHOEp(HU3HUECKUX CHCTEMAaX
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CHCTCMBI

Tema 3.3. MogenupoBanne KuOep(hu3nIecKux CUCTEM

Tema 3.2. [IpoekTHpoBaHNE BHIYMCIUTEIHHON KOMIOHEHTHI KHOEP(PU3NIECKOM

AIIEKTPOCTAHLIUHT
rHOPHTHON SIIEKTPOCTAHIHEH
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. Kubepduszuueckas cucreMa 1MarHOCTUKH MOHUTOPUHTA U YIIPABJICHUS

Tewma 4.3. PazpaboTtka yrpaBiieHUsI KHOEpPU3NIECKOW CHUCTEMbI THOPUIHOM

Tema 4.4. PazpaboTka 4eJIoBeKO-MalIMHHOTO HHTep(elica kuoepduznueckoin

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

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

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAKTHYECKOH |pasiena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
("ac) JIMHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
Bcero ‘ ‘ |
4.4. JlabopatopHble 3aHATHUS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh IPUBEACHBI B Ta0HIIC .
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
CHUCTEME
JIP Ne4. 3yueHune npoieccoB HaCTPOMKHU
CEHCOPOB, JAaTYUKOB, UCTIOJHUTEIbHBIX
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. CamocrosTenbHas padoTa 00yJarouuxcs
Bunbsl camocTosiTenbHON 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

nucuuruiel (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 YUE€OHbBIX U3TAHUN
[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)

WuTennekTyanbHbie HHOOPMAITUOHHBIC 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. TpeTbsikos. — -
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. Kubepdusnueckue
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.

DIEKTPOIHEPTETHUESCKHII KOMILIEKC CO
CBEPXIPOBOIHUKOBEIM 000PYAOBaHUEM:
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 0OPa30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «HTepHeT»

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

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX 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

[lepeuensr 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 MpoIlecca Mo TUCIUIUTHHE, 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 OIEHOYHBIX CPEACTB ISl IPOBEICHHSI MPOMEKYTOYHOH aTTeCTaIlH

Bup HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OICHOYHLBIX CPpCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;
Tectbl

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYYaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIICTEHIIHIA, KOTopas npuBecHa B Tadumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu olieHKH YpOBHS chOPMHUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araeT;

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

— yMeso 000CHOBBIBAET U apTyMEHTUPYET 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 HETOYHOCTEM;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOM NPOrpaMMHBIN 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 apryMeHTUPYeT Hay4YHbIE TTOJI0KEHUS;

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000LICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOH CIIELIMAIN3UPOBAHHBIX TOHATHH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEIHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIIECTBCHHBbIC  OIMMOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUsI WA MHBIC MAaTEPUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa npeicTaBiieHbl B Tadnuie 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. Ilepeuncnure MPOOIEMBI IOCTPOSHUST KHOEpPHU3NIECKIX cCUCTEM?
5. Kakum o6pazom kubepdusznueckas cuctemMa NpuMEHsTCS B

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

7. Yro Takoe BCTpOeHHas cucreMa’?

8. [lepeuncnure METOBI yIPaBICHUS] KHOEPPU3MUECKONU CHUCTEMON?

9. Kakue cymecTByroT Kubeppuzndeckue cCucTeMbl?

10. B uyeM pa3HuIila MeXy BCTPOSHHON CUCTEMOM 1 KUOEpPU3NIECKON

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

13. Yto Takoe MHTEIEKTyalIbHbIE IPOU3BOICTBEHHBIE CUCTEMBI?

14. Kubepdusznyecknue cUCTEMbI B MHTEIUIEKTYaIbHBIX
MIPOU3BOJICTBEHHBIX CUCTEMAX?

15. Yro Takoe kubepOe30macHOCTh?

16. Kubep6e30nmacHOCTh 17151 HHTEIUIEKTYATbHBIX MPOU3BOICTBEHHBIX

17. Yto Takoe ypoBHU KHOEPPU3NIECKON CHCTEMBI, Iepeuuciisere ux?
18. UTto Takoe MpOMBIIUICHHBIE HHTEIJIEKTYaJIbHbIEC TaHHBIC?

19. [IpumeHeHre MPOMBIIUIEHHBIX HHTEJUIEKTYaIbHbIX JAHHBIX B
KuOeppu3nyeckux cucremax?

20. YropaBneHue HHIyCTPHAIbHON Kubephu3nieckoil cucreMoit?
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21. Tlepeuncnute chepbl IPUMEHEHUS MHYCTPUATbHBIX
kubepdusnyeckux cuctem?

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

25. Yto Takoe TEXHOJOTHs KOMIIBIOTEPHOTO 3pEHUs?

26. [IpuBenuTe mpuMepsl TU(PPOBBIX TEXHOJIOTHH, UCIIOIb3YEMBIX B
KuOep(hr3NYecKuX cucTeMax?

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

28. [IpobaeMbl MPOEKTUPOBAHUSI BBIYUCIUTEIHHOM KOMIIOHCHTBI
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. Kubephusnueckue CUCTEMBI C HCTIOIb30BAaHUEM 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. MonenupoBaHue KUOEPHU3UIECKUX CHCTEM?

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

39. IIpobaembl pu MPOSKTUPOBAHUU BBIYUCIUTEIEHOW KOMIIOHEHTBI
Knoeppu3nIecKon CUCTEMBI?

40. Yro Takoe BBIYUCIUTENbHAS KOMIIOHEHTA KHOEPPU3NIECKUX
cucrema?

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

42. Yo Takoe UHTEJUIEKTyalbHbIE TEXHOJIOTHUH, U UX UCIIOIb30BaHUE B
Kkubeppu3ndecKkux cucremax?

43. IlpuBenuTe npuMepsl IpUMEHEHUsT KNOepPU3NIeCcKOi CUCTEMbI Ha
IIPOU3BOJICTBE?

44. YTo Takoe NpOMBILUICHHbII UHTEPHET Beleil?

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

47. IlpumeHeHue 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 6€30MacHOro 1ocTymna’?

54. lpuBeauTe MpUMEpPHI BPEAOHOCHBIX aTak Ha KHOep(hU3nIecKyro
cucremy?

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

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

57. Kak kubepdusznueckasi cuctemMa Ipou3BOIUT TUATHOCTUKY
THOPUTHOM DJIEKTPOCTaHIIUCH?

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

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

60. Anroput™m paboThI ynpaBieHus: KHOEPPU3NIECKON 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 BUPTYaJIbHON U JIOTIOJTHEHHON
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 KOMIIOHEHTOB KHOEPPU3UIECKON CUCTEMBI YIIPaBICHUS
TUOPUIHON 3IIEKTPOCTAHIUU?

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

[lepeuensr TeM JIT KypCOBOTO TPOCKTHPOBAHUS/BBIITOJIHEHUS KYPCOBOW pabOTHI
MpeICTaBIeHbI B Ta0numie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOTO IPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

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

Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHO

Bompocsl 111 mpoBeneHHsT NPOMEXKYTOYHOM aTrTecTallii 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. 3aoaHue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BEPHO20 OMEemda
U3 uemvipex nPeooNCeHHbIX 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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krOeppU3NIecKOi cUCTEMBbI?
a) OTKa30yCTOMYMBOCTb;
b) Muoro3amgagHocTs;
) [Tonmb3oBaTenbCckuii UHTEPGEHC;
d) I'padmueckuii u3aiiy.

YTo SBISICTCS KIOYEBBIM KOMIIOHEHTOB B KHOep(PH3UUIECKOT TIK-5. /1.5
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 creayromux o0nacTeii npuMeHenus Hanbomee xapakrepasl | [1K-5.71.4
JUISL KHOEp(U3HUECKUX CUCTEM?

a) YMHBbIe ropoja;

b) DnexTponHast KomMmmepIHs;

¢) ComuanbHbIC CETH;

d) ITpombliIeHHAS aBTOMATH3AIIHS.

Kakue u3 clie1yromux XapakTepUCTUK Han0oIee BAKHbI JUIS IIK-5./1.5
KnOeppHU3nIECKUx cucTem?

a) PeanpHOC Bpems;

b) Tounocts;

¢) HanexxHoCTB;

d) OrpanudeHHasi MaCIITAOMPYEMOCTb.

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

Wucrpyknus: IIpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K Ka) 101 MO3UIIHH,
JaHHOM B JICBOM CTOJIOLE, TIOI0EPHUTE COOTBETCTBYIOIYIO IO3UIIHIO 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) koHTpOIITEpPHI

€) mporpaMMHOE 0OecTieUeHE
) ucnonHUTETBHBIC 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) uckycctBeHHbIi nHTEIUICKT (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 HAIpaBo

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 MPABUIBHYIO MOCISAOBATEILHOCTD Pa3padOTKU 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 pazeepHymuiM 0meemom

Wuctpykuus: IIpounTaiite TEKCT U 3alMIINTE Pa3BEPHYThI 0OOCHOBAHHBINA 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 MAalIMHHOE O0YICHUE 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:

[TomHOE COoBMazeHNE C BEPHBIM OTBETOM — 1 Gaiw.

HeBepHhblii oTBeT MiH ero orcyrcTBre — 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 oTBera — 0
6asuIoB.

3ananue 3 TUIa Ha 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:
[TomHOE TIpaBUIILHOE COBMAICHUE 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 MPaBWIIbHBIA, HO HE TOJHBIA - 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
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, periaMeHTUpPYIOIIUX TOPAIOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Meronuyeckue ykazaHus Jjsl 00y4Jaronuxcs M0 OCBOCHHUIO THUCIUTIIHHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuana.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
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
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro IO3HaHMSA, HOBEUIIMX
JOCTHKEHUI HaydyHOW MbIcaU. B yuyeOHOM mpoliecce JIEKIHs BBIIOJHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00sIacTH 3HaHuUs, €€ MpoOJIeMbl, JaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

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

— TIIOJIyYCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOM padOThI COBMECTHO € IPENOJaBATEIIEM;

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

— TOosBJIEHHE HEOOXOJMMOr0o HHTEpeca, HE00XO0AUMOTO Il CAMOCTOSITENIbHON padoThI;

— TIIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKHM U 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 MTOHSITHH.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JEMOHCTpALMed ClIalIoB U
UCMOJIb30BAaHUEM DA3aTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHMSI OTAEIBHBIX TEMATUK 10 AUCLUIIIMHE.

CtpyKkTypa mpenocTaBieHUsl JIEKIIMOHHOTO MaTepuaia MPOU3BOJUTCS COTJIACHO TeMaM
pa3ziesoB TUCIUIUIMHBI, TIPEICTABICHHBIM B TaOHIIC 4.

11.2. Meroauueckue ykazaHusi A OOYYaroIUXCsS MO BBIMOJHEHHIO J1TAOOPaTOPHBIX
pabor.

B xozme BbImONHEHHS Ja0OpPaTOPHBIX paboOT OOydYarOMMKCSA JOJDKEH YIrIyOuTh u
3aKpENUTh 3HAHMS, NMPAKTUYECKHE HABBIKH, OBJIAJETh COBPEMEHHOM METOAMKOM M TEXHUKOU
IKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTHKOH 00ydaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs JUCLUIUIMHBI, ONpENeNseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  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
000py/TI0BaHUEM U IPUOOPAMH.

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

Heap paGoTbl: HOCTPOUTH AITOPUTM YIOPAaBIEHUS cepBepa KuOep(U3MUECKOH CHUCTEMBI.
N3yunTh OCOOEHHOCTM TIOCTPOEHUS W MNPUHLIMI paboTsl KuOepdu3nuecko CHUCTEMBbI
ynpasieHus: rTubpuaHoil anekrpocranimu (I'9). OnpenenuTs OCHOBHbIE QYHKIIMM HEOOXOAUMBIE
JUIL TIOCTPOEHMSI CXEMbl YIpaBJieHHs, CHOPMHPOBATH MPOTPAMMHBIM KO KHOephU3nUecKoit
cuctemsl ['0.

ITopsinok BHINOJHEHHS:

- OnpenenuTb OCHOBHBIE 3JIEMEHTHI KMOEepPU3NYecKoi cucTemsl ynpasiaeHus ['9;
- OnpenenuTh OCHOBHBIE (DYHKITMH pabOTOCTIOCOOHOCTH CepBepa;

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

- [Ipoun3BecTH 3amyck MporpaMMHOTIO KOJla yIpaBlieHHs cuctemon ['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, KOHTPOJIIEPa, TaTYMKOB HAMPSOKCHUS, TOKA, TEMIIEPATYPhl, OCBEIIEHHOCTH H 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 HampsikeHue ga3z A, B u C Berporenepatopa (auana3on ot 0 mo 25 B Ha oany

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);

— MOCTOSIHHOE HaIpsDKEHUE akKKyMYJISTOpHOH OaTtapen (auana3on ot 0 1o 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);

— TemImepaTypa M BIQXHOCTU OKpPY)KAIOIIEH cpelpl (TemmepaTypa BBIBOJUTCS B TIpaaycax
[{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 knOepdu3uveckas cicTeMa OCYIISCTBIIACT YIIPaBICHUE KOMMYTAITUSIMH B y3J1ax 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 OTKJIFOYEHHE UIMHUTAIMK OCBELLEHHs COJTHEUHOU Oarapeu;

— BKJIFOUYEHHE WM OTKIIIOYEHUE aKKyMYJIATOpPHOU Oarapen;

— BKJIFOUEHHE WM OTKIIIOYCHUE COJIHEYHOH OaTapen.

WNudopmanus o Bcex XapaKTepHCTUKaX M pexxuMax paboTsl ['D cobupaercsna cepsepe
knbeppusndyeckoit cucrembl. CepBep cTpouTcss Ha 0a3e IUIAHIIETHOTO KOMIBbIOTEpa C
orepanuonHoi cuctemoir Android, koropelii cBsi3piBaeTcs 4yepe3 Wi-Fi poyrep u Ethernet
MOAYJIb C MUKPOKOHTPOJUIEPOM (puc.2).

Pucynoxk 2 - Cepsep kubepduzndeckoit cuctemsl 1D

bnok-cxema anroputMa (YHKIMOHHMPOBAHUS CEpBEpPHOM dacTH Kubeppuzndeckoi
CHCTEMBI 10 AUArHOCTHKE, MOHUTOPHUHTY U ynpasieHuto ['D npencraBieHa Ha pucyHkax 3-4.
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Pucynok 3 — briok cxema niepBoii 4acTu aroputMa GyHKIIMOHUPOBAHUS CEPBEPHOM Y4acTH
KrOeppU3NIECKO CUCTEMBI.
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Pucynok 4 — biok cxema BTOpO# 4acTH anroputMa GyHKIMOHUPOBAHUS CEPBEPHOM YacTu
KuOepPpU3NIECKO CUCTEMBI.

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

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

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

— ¢ynxmus LoadViewController oTBeyaer 3a n3MepeHue MOCTOSIHHOTO TOKa aKKyMYJISTOPHOM
Garapeu, COIHEUHOI OaTapen U Harpys3Ku;

— ¢yaxmus ClimatViewController oTBedaeT 3a u3MepeHHE TEMIIEPAaTypbl 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 oTBeuaeT 3a BKIIOYECHHE WM OTKIIOYCHHUE
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 MPHUHIMI PabOThl MOCTPOESHHOTO YEIOBEKO-MAlIMHHOIO MHTEepdeiica
(UMUH) xubepdusuyeckoit cuctembl [D. HM3yunth J0ruKy pabOThl, OCHOBHBIE OKHA H
anmaparayro 4yacte UYMU cucremsl. [IpousBecT HACTpPOWKY CHCTEMBI COTJIACHO 3aJJaHHBIM
Ipero/IaBaTesieM MapaMeTpam.

ITopsinoK BBINOJTHEHUS:

- 3yunTs anmapaTHyro 4acTh U €€ B3aUMOJEHCTBUE C CEPBEPOM;

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

- OcymecTBuTh HacTpoiiky YMMU.

IosicHenusi k 1a0opaTopHoOil padoTe

YenoBeko-MaMHHBIA ~ UHTEep(elic Kubepdu3nmueckold CcHUCTEMbl peallu30BaH Ha
nporpaMMHoM oOecniedenuu Unity. IlpeumymiectBamu ucnosib3oBanust Unity  sIBISIFOTCS
HaJIMuue BU3YyalbHOW cpeabl pa3paboTKu, MEeXIUIaTGOPMEHHON MOAJEPKKU M MOJAYJIbHOMN
cUCTeMBbl KOMIIOHEHTOB. K HemocTtaTkaM OTHOCAT TMOSIBIEHUE CIIOKHOCTEH npu paboTe c
MHOT'OKOMIIOHEHTHBIMH CXEMaMH U 3aTPYIHEHHsI ITPHU MOJKIOYEHUN BHEITHUX OUOINOTEK.

Penakrop Unity umeer mnpoctoii Drag&Drop uHTepdeiic, Jierko HacTpauBaeMbIi,
COCTOSIIIIMMA M3 PA3NUYHBIX OKOH, Oyiarojapsi 4eMy MOXHO NMPOU3BOAUTH OTJIAJKY MPUIIOKEHUN
npsMo B penakrope. Pacuérel puzuku nponsBoaut pusnueckuit 1emxok PhysX ot NVIDIA.

Ha pucynke 5 mnpencraBieH Ju3ailH W aldropuT™M (yHKIMOHMPOBAHHS YEIOBEKO-
mamuaHoro uHTepdeiica (UMU) wubepdusmueckoit cucremsr ['D. Pazpaboranusii UMU
npeJcTaBiIsieT cO00M OMHHAALATH OT/IETbHO BCIUIBIBAIOIIUX OKOH:!

— OKHO OCHOBHOTO MEHIO, B KOTOPOM MOXXHO BBIOpaTh Kak IOJh30BaTeIh BOWACT B
CHCTEMY: TJIaBHBIA cepBep (cpema pa3paboTurka), aIMHUHHCTPATOP (MOJTHBIMA JOCTYN KO BCEM
peKMMaM CHUCTEMBI) U HaOMroAaTeN b (TOJIPKO MOHUTOPHHT TMapaMeTpOB, KOTOPHIC pa3pelIeHb
aIMUHUCTPATOPOM), TOJOOHBIA TIOAXO/A TIO3BOJIAET OOECTEUUTh MAaKCHMAJIbHBIH ypPOBEHB
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nH(pOpMaIMOHHOM 0€301MaCHOCTH CUCTEMBI,

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

— OKHO KOHTEKCTHOIO IIOAMEHIO II03BOJISIET IEPEXOJUTh B Ppa3/eiibl: IOCTOSHHOE
HAIpsDKEHUE, MEPEMEHHOE HANpPsSUKEHUE, OCBEIEHHOCTb, I1apaMETpPhl OKpPY)KAIOIIEH Cpenpl,
AJIEKTpUYECcKas Harpy3ka, KOMMYTalUs U aKKayHT;

— OKHO IIOCTOSIHHOE HalpsDKEHUE I103BOJIET OTCIEKUBATh: IOCTOSHHOE HAIPSKEHHE
Harpy3KkH, COJHEYHOH OaTapeu, akKyMyJSTOPHOH OaTapeu, a Takke MPOU3BOJUTH KOMMYTAIUU
Herne BKIIOUEHHUS WJIM OTKJIIOUEHHS: HWMHTAalMU OCBELICHHS COJHEYHOH Oarapew,
aKKyMYJISITOPHON OaTapeu, COJIHEUHON Oarapen M BETpOreHepaTopa Mo LEMH IMOCTOSIHHOTO TOKa
(Harpyskm);

— OKHO [IEPEMEHHOE HANPSKEHUE TO3BOJISIET OTCIIEKUBATH IEPEMEHHOE HaNpskeHue (a3
A, B u C BerporeHeparopa, a TakKe MNPOM3BOAUTH KOMMYTallMU I€NE€H BKIIOUEHUS WIN
OTKJIOYEHUS BETPOT€HEPaTOpa 0 LENHU IIEPEMEHHOTO TOKa;

— OKHO OCBEIICHHOCTH IO3BOJISIET OTCJICKHBATh OCBEIICHHOCTh COJHEYHOM OaTapen Ha
COJIHIIC ¥ OCBEIIEHHOCTE ['D B TeHU;

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

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

— OKHO KOMMYTAIIU{ TI03BOJIECT MPOW3BOAMTH TEPEKIIOYCHUS IIeTIeH BKIIIOUCHHS WIIN
OTKJIIOYCHHUS: BETpOTeHepaTopa MO MLEeNH IMEePEeMEHHOr0 TOKa, IO IEMH TOCTOSHHOTO TOKa
(Harpy3Ku), UMUTALMU OCBEILIEHHs COJIHEUHOM OaTapeu, akKyMyJIATOpHOU OaTapeu U COTHEYHOH
Garapeu.

Takke B OKHAaX MOCTOSHHOE HAMNpPSDKEHHE, MEPEMEHHOE HaIpSKEHUE, OCBEIIEHHOCTb,
MapaMeTpbl OKPYKAOWIEH CpPeAbl U JIEKTPUUYECKass Harpy3ka €CTb BO3MOKHOCTh OTCJICKHBATH
Bce (U3MUECKUE BEIMUUHBI B BUJIE TPAUKOB, KOTOPHIE CTPOSITCS B pEAIbHOM BPEMEHHU.

st mHactpoitkn UMHU HeoOX0aMMO B TIIaBHOM MEHIO BBIOpATh «I JIaBHBIN cepBEp», MOCIE
yero OyzeT BO3MOXKHO IEpedTH B J000€ W3 TMEPEYUCIICHHBIX BBHIIIE OKOH. I[Ipom3BOIUTH
HEOOXOJMMBIE HACTPOWKHM MOKHO TIEpEHs B OKHA TOCTOSHHOE HaINpsHKEHHE, MEPEeMEHHOE
HaIpsHKEHUE U KOMMYTALUH.
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Pucynoxk 5 - Jlu3aifH 4enoBeKo-MalIMHHOTO HHTep(derica kubepdusmueckoii cucremsr [

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

Heas padorsi: uccienorath KNI kubepdusnueckoid cuctemMbl Ha CTeHE (PUKCALUU JaHHBIX
M3MEPUTENIBHBIX YCTPONUCTB ¢ IPUMEHEHNUEM TEXHOJIOTUH MAIIMHHOTO 3PEHUS.

Iopsaaok BHIMOJTHEHUSI:
OcyumecTBUTH COOPKY KHOepPU3HIECKOH CHCTEMBbI:

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

- Hactpouts  cBeTOnMOAHYIO ~ paMKy A IMOACBETKM  M3MEPUTEIBHOIO
00opynoBaHUsI.

— HacTtpouts Kamepy cucTeMbI paclio3HaBaHUS.

— YcraHoBuTh B 30HY (pukcauuu ganusix KUII (puc.7).

— Hanucats nporpammy ais ocyuiectBieHus ¢pukcanuu qanubix ¢ 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
duKcaluu JaHHBIX C YCTPOWCTBA, HMMEIOIIETO IH(PPOBON dKpaH OTOOpaKEHUS TaHHBIX,

(GYHKIIMOHAT TMPOrpaMMBI JOJDKEH 3aKII0YaThCsl B PACIIO3HABAHWW YHUCIICHHBIX 3HAYCHHUU C
skpana KUII (puc.9).

K>) PZ194U-2X1

Vv

=T~

Pucynok 9 — PacnioznaBanue gansbix ¢ nugposoro KUIT

B cnyuae co crpenounsimu KUIT HeoOxoaumo NpOM3BOIUTH COMOCTABIECHUS YIia
OTKJIOHEHUS CTPEJKH MpuOopa W JaHHBIX I'PagyUpOBaHHOM IIKaibl. [lJi1 3TOro HeoOX0AUMO B
(GyHKLMOHATe mporpaMMe Y4YMThIBaTh (ukcanuio yria orkioHeHus crpeiaku KUII (puc.10) c
HOCJEIYIOIUM COINOCTaBIEHUEM C YHCICHHBIMM 3HAYeHMsMM wIKaiubel mnpuOopa. [laHHyro
(YHKLIMIO BO3MOYKHO BBIITOJIHUTH COCTAaBUB B MPOrpaMMe paclo3HaBaHUs TaOJUIly 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

JlabopatopHast paGora Ne 4 «l3ydeHwe OpOLECCOB HACTPOMKHU CEHCOPOB,
HWCIIOJHUTENBHBIX YCTPOUCTB U IepudepuilHOro 000pYIOBaHUA KHOep(U3NYECKON CUCTEMBI
yIpaBJIeHUs THOPUIIHON DIEKTPOCTAHIINEN

JAaTYHUKOB,

eab paGoThl: U3YYHTHh MPUHIUMUAAIBHYIO CXeMY KHOEpP(PU3UMUECKOW CHCTEMBI YIPaBICHUS
I'3. PaccMmoTpeTs ycTpolicTBa ydyeTa JAaHHBIX TMOPUIHOW DIIEKTPOCTAHIIMHU, OCYIIECTBIISIONINE
MOHHTOPHHT TApaMeTPOB 3JIEKTpocTaHIuH. [Ipon3BecTH MpOrpaMMHYIO HACTPONKY HaTUHMKOB
CUCTEMBl MOHUTOPUHTA, TUATHOCTHKY U yIpaBieHus ['D.

HOpﬂIIOK BbINNOJTHCHUSA

- 3yunTh npuHIMNNAIBHYIO CXEMY;

27



- OnpenenuTh THUMNBI JaTYUKOB HEOOXOaMMbIC I (PYHKITMOHUpPOBaHMS KHOep(HU3UIECKOM
cucreMsl ['9;

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

- [TocTpoutsb 00111yIO CXEMY MOAKITIOYECHHUS.

IHosicHenus Kk 1abopaTopHoii padoTte

Kubepdusuueckas cucrema ympasineHus ['D comepxuT B cebe NaTUMKKU ydeTa, UKCAUU U
O0TOOpaKEHUHM JAHHBIX DSJEKTPOCTAHIMH Ul OCYIIECTBICHHS MOHHMTOPUHTA, IUArHOCTUKU
yIpaBiieHUs] Kubeppusnueckoi cucremsl .

[MpuHnmnmansHas cxema KHOep(U3NIECKON CHCTEMBI 10 AUArHOCTUKE, MOHUTOPHUHTY H
ynpasieHuto I'D npeacrapieHa Ha pucyHke 12.
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Pucynok 12 -ITpunuunuanbHas cxema Kuoepdusnueckoi CUCTEMBI 110 AUATHOCTHKE,
MOHUTOPHHIY U ynpasieHuto [0

Jns m3MepeHus: nepeMeHHoro HampsbkeHuss ¢az3 A, B u C cBepXImpoBOJHHUKOBOIO
reHeparopa HCHOJb3ylOTca Moaynu Voltage Sensor. Ha nganHoM Monyne peanan3oBaH
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
OHO OyleT MPOMOPIMOHATBLHO pacmpenenaeHo B auamnazone oT 0 go 5 B. Takue xe naTumku
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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

Pucynok 13 — Cxema moaxmroueHus Moayist Voltage Sensor

Jlnst u3MepeHHsl TEepeMEHHBIX TOKOB (a3 CBEPXMPOBOJIHHKOBOTO BETPOTCHEpATOpPA
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 maTduk XoJuia pacioJiaraeTcsi 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 JaTYUKHW UCIIOJB3YOTCA IJIA USMCPCHUSA!
— TOKa COJIHEYHOI 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 HAIPsKEHHUE CBEPXIIPOBOJHUKOBOIO BETPOrE€HEPATOpa WU
HaIpsDKEHUE Ha Harpys3ke u3mepsercs ¢ nomolnpto garunka MAX471. JluanazoH nu3smepseMoro
HanpspkeHus cocrapisier oT 0 mo 25 B, npu nutanuum oT MUKpokoHTposuiepa S5 B. Tok
U3MEPSIETCS NOCPEACTBOM U3MEPUTEIBHOIO IIYHTa BO BCTPOEHHOU 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 moAKJIIOUEHUs aHAJIOTOBOTO JIaTYMKa TOKa U HanpspkeHuss MAX471

TemmepaTypa U BIaXXHOCTb OKpYXKAIOIIEH cpeabl U3MEpAeTcs HUPPOBBIM JATYUKOM
TEMIEpaTypbl W BJIAKHOCTH BbICOKOM TouHocTh DHT22. MakcumanbHas HOTpeUIHOCTh
u3MepeHus: temreparypbl coctaBiser +/- 1 °C. IlorpemHocts u3MepeHHS OTHOCHUTEIHHOU
BIIQYKHOCTH HaXOJHUTCS B mpenenax ot +/-2 % mo +/-4 %.
Hatunk DHT22 nporpamMMmupyeTcsi ¢ HOMOLIBIO KOJIa:

#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); // cuuTeiBaHMe TeMIlepaTypbl WM BIQXKHOCTH 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 JATYUKOB IPOU3BOJAMUTCS COTJIACHO CXEME PUCYHOK 16.
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Pucynok 16 — Cxema noaxitoueHus: {upoBOro AaTynuka TemMrepaTypbl U BIaKHOCTH BBICOKOM
tounoctn DHT?22

Jlisi omnpeliesieHus] OCBEIEHHOCTH IOBEPXHOCTH COJHEYHOW Oaraped M IOBEPXHOCTU
BOKpyr I'D (B TeHn) ucnomnpiyercst Trema-Moayib JaTYUK OCBELIEHHOCTH.

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 OCESMIEHHOCTH

Arduino Mega 2560

PI/IcyHOK 17 — Cxema MNOAKIIIOYCHUA JaTUHMKa OCBCIICHHOCTH

Taxoke kubepduznueckas cucrema mpeanoaaraeT u3MepeHre NepeMeHHOro HanpsHKeHue
nocie npeoOpas3oBaTeNiss Ha Harpy3ke IEpeMEHHOro Toka. JlaHHOe HamnpsyKeHHe MOXKEeT
nocruratb 250 B, g ero u3MepeHus NPUMEHSETCS JaTYMK I[EPEMEHHOTO HaNpPsKEHUsS
ZMPTI101B. On mpexcraBiser co0oif  onHo(a3HBII MOHMXKAOWUK  TpaHchopMaTop

34



HanpsHKEHUs, TTO3BOJISIIOIIMNA U3MEPATh HANPSIKEHUE MEPEMEHHOI0 TOKa B auana3zoHe 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 kommyTanuu, KOTopble OCYIIECTBIISET pa3padaTbiBaeMas Kubeppusnueckas cucrema
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 IMOAKIIFOYCHUS PEJIC MMPEACTABJIICHA HA PUCYHKC 19.
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SV Adapter

Pucynok 19 — IIpunnunuansHas cxema NOAKIIOUEHUS PEICHHOr0 MOAYIIS
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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, (1)aMI/IJ'II/I$I

OTYET I10 JIABOPATOPHOI PABOTE

o Kypcy: Kubepdusndeckue cHCTeMbl U TEXHOJIOTHH

PABOTY BBIITOJIHUJI
CTYAEHT I'P. Ne

noAIurCh, 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 BBIMOJIHSIACH padoTa.

Pacuerno-rpaduyeckas yactb
B Havane yka3bIBaroTCsl HCXOAHBIE TaHHBIE, PACYETHI, TpaduUecKie MOCTPOCHHUS.
BriBoasbl

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
paboTe, B KOTOPOH JO0JKHBI OTPaXKaThCsl PaKThl JOCTUKEHUS 1IeIIH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTypPhI

Crnucok ucnonb3dyeMoil autepatypsl odopmisiercs B coorBerctBun ¢ I'OCT 7.0.100-
2018 — bubauorpaduueckas 3amnuchk. bubnuorpapuueckoe omucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHUS.

TpeboBanusa kK 0hOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBumn ¢ ['OCT 7.32-2017 — CUBHUJ. OTueT o Hay4HO-HCCIEAOBATEIHCKOM
pabote. CTpykTypa W mipaBuiia oQOpMIIECHHUS OTUET MO JIabopaTopHOU paboTe odopmIseTcs
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 MIMPUHE, OTCTYI KpacHo# ctpoku 1.0.
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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 ordera. 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 pa30oMUThI Ha mojpaszaenbsl. Hymepanus noapasnesioB 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. InnrocTpallid  TIOJIMUCBHIBAIOTCST CHU3Y apaOCKuMu IdpamMu  depe3 Mpoden mociie
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 WUIIOCTpAlMK 4epe3  Tupe, Hampumep, «PucyHok 1l — 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
0003HaueHHsI KOOPAWHATHBIX OCEH M CaMUX TPaHKOB.

5.2. Ecmm rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, 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 pasziena oTdera. B aTom ciydae HOmep

TaOJIMLIBI COCTOUT U3 HOMEpa pa3/iesia U MOpsAIKOBOr0 HoMepa TabIuIbl, pa3fAeeHHbIX TOYKOI.

6.2. TaGnuier HyMepyroTCs apaObCKUMU udpamu.
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6.3. Hymeparus tabmui npou3BoauTcs co ciaoBoM «Tabmumay 6e3 3Haka «Noy», Harmpumep,
«Tabmmia 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 Xxoze BBITIOJIHEHUS CaMOCTOSITEIBHON PabOThI, 0OYYAIOUIMIICS BBIMOIHICT PabOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHSI.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe MIaHUPOBaHUE Paboyuero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh yMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHe‘II/IBaeT BBICOKHH
YPOBEHb YCIICBAEMOCTH B TIEPUOJ OOYUYEHHsI, [OMOTAeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckiMH ~ MaTepuallaMH,  HAaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00ydJarouuxcsi, sIBJISIOTCS:

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

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

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBACT KOHTPOJIb KavyecTBa 3HAHUHN
00yJaromUXCsi, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jlda OCBOCHUS
JTUACIIUIIIHHEIL.

[IpoBeneHue TEKyIIero KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISICTCS C ITOMOIIBIO TECTOB,
npuBeneHHbIX B Tabmnwuie 18. OneHnBaHne TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH OIEHUBAETCS 1O
cHCTEME 3a4eT/ He 3a4eT.

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTECTALlNH.

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

— auddepeHunupoBaHHbIl 3auyeT — 3T0 (¢GopMa OLEHKHM 3HAHWM, MOJyYEeHHBIX
0o0y4JaromuMcsl TPU U3YYeHUU AUCHUILTHHBI, TPU BBIMOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEILCKUX pAOO0T U MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHON OIIEHKON
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

[IpomexxyTounast aTrecTaius npoBoautcs B popme auddepeHnnanbHoro 3a4era. 3auer
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 pabouyro MporpamMmy JUCIUILIAHBI

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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