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AHHOTALUS

JucnmumHa «I{udpoBoe mpoekTupoBaHHe KHOEP(HHU3MIECKUX KOMIUIEKCOB)» BXOIHT B
00pa30oBaTeNbHYI0 IPOrpaMMy BBICIIETO O0pa30oBaHMS — MpPOrpaMMy OakalaBpHaTa IO
HAIPaBJICHUIO MOATOTOBKM/ cmenuambHOCTH 15.03.06 «MexaTpoHuka U pOOOTOTEXHUKA»
HanpaBiaeHHOCTH «l{n(ppoBOH MHKUHUPUHT POOOTOTEXHUUYECKUX KOMILIEKCOB». JlucuuminHa
peanuzyercst kadenpoit «Ne32.

JluciuiuiiHa HaresneHa Ha ()OPMHPOBAHNE Y BBITYCKHUKA CIIETYIOMINX KOMIETEHIHHA:

IIK-2 «CnocobeH TpPOBONUTH pacdeTHbIE M KOHCTPYKTOPCKHE pPaboOTHl IO
HPOEKTUPOBAHUIO U CO3JAHUI0 00BEKTOB NPO(ECCUOHATBHOH NeATeIbHOCTU ¢ HCIOJIB30BAaHUEM
CpeICTB LU(PPOBOr0 HHKUHUPUHTA)

ITK-7 «Croco6eH 9KCIITyaTHpOBaTh POOOTOTEXHUYECKUE CUCTEMBI M KOMILIEKCHI»

ConeprxaHue AUCIUIUIMHEI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOMBIIUICHHBIM
HMHTEPHETOM Bellel 1 Kubeppu3nuecKIMHI TEXHOTIOTHSIMH B 3JIEKTPOIHEPIeTHIECKOH 00IacTH.

[IpenogaBaHue AUCHUIUIMHBI INpeAycMaTpUBaeT cledyromme (OpMbl OpPTraHU3ALUU
y4eOHOro mpoluecca: (rexyuu, 1abopamopHelie pabomel, Kypcogas paboma. camocmosmenbHas
paboma obyuaiowezocs).

ITporpamMmoll MUCHMIUIMHBI MPETYCMOTPEHBI CIEAYIOIIHE BHABI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOYHAS aTTECTAHA B (JOpME SK3aMEHa.

OO0wuias TpyJI0EeMKOCTh OCBOSHHMSI JUCLHUIUIMHBI COCTABJIsAeT 3 3aueTHBIX enuHuibl, 108
4acoB.

S13b1K 0OyUeHHS 10 TUCIUILITHHE «PYCCKHHA »



1. IlepedeHb MIaHUPYEMBIX PE3yJIBTATOB OOYUCHUS IO JUCLUILIHHE
1.1. Ilenu npenonaBaHus AUCLUIIIMHbL

Q €J1b TUCHUIIIINHBI

DopMHUpPOBaHHE Y O0YYAIOIINXCS TEOPETHYSCKUX 3HAHUN W TMPAKTUYECKUX YMEHHH M
HAaBBIKOB B O6HaCTI/I TIPOCKTUPOBAHUA, MOACIIUPOBAHUA U OTJIAAKA Kn6ep(’pn3nqec1cnx CHUCTEM
EKTPOIHEPTrETUIECKUX OOBEKTOB.

3agaun AMCIMILINHEL:

1. ChopmupoBaTh 3HaHHS B 00JIACTH YCTPOUCTBA, MPOEKTUPOBAHUSI U MOJECIUPOBAHUS
KkubepduznuecKkux cucremax;

2. HSy‘IHTL KOHUCTINHUIO TTPUMEHEHUS IPOMBINUICHHOI'O MHTCPHETA, OCHOBHBIC JTallbl
TIPOCKTUPOBAHUA KI/IGCp(bI/ISI/IquKPIX CHUCTEM DJICKTPOIHEPTECTUICCKUX 00BEKTOB.

3. ChopmupoBaTh IIEpBUYHbBIEC HABBIKH PAa3pabOTKH M MOAEIMPOBAHUS KHOSPPU3NIECKIX
CHCTEM JICKTPOIHEPIeTHIECKUX OOBEKTOB;

1.2. JlucuumniuHa

BXOJIUT B

COCTaB

gyacTd, (opMmupyeMoil  y4acTHHKaMU

00pa3oBaTenbHBIX OTHOLIEHUH, 00pa30BaTeNbHOM IPOrpaMMBbl BhICIIEro oOpa3oBaHus (nanee —

OI1 BO).

1.3. TlepedeHb IUTaHUPYEMBIX PE3YIHTATOB OOYUYECHHS MO IUCIHUILUINHE, COOTHECEHHBIX C
IUIaHUpYeMbIMH pesynbTaTamu ocBoenus OIT BO.

B pesynbraTe M3ydeHHs! QUCLUIUIMHBI OOyYalONMIiCs MOMKEH 00JafaTh CIESAYIOHMH
KOMIICTCHIIMSIMHE MM MX 9acTsIMU. KOMIIeTeHIIMH U MHAUKATOPBI UX JOCTH)KEHHS NPHBE/CHEI B

Taduuue 1.
Tabnuma 1 — IlepedeHp KOMIIETEHINH U HHAUKATOPOB MX JOCTHKEHUS
Kon u
Kareropus (rpymma) Kox v HanMeHOBaHME HHIMKATOPA JOCTHIKCHHUS
HaNMEHOBaHUE
KOMIICTCHIINT KOMITETCHIHH
KOMIIETEHIMH
TIK-2 Cnocoben
MIPOBOJNUTH
pacyUETHBIE U I1K-2.3.1 3HaeT METOIUKH pacyeTa u
KOHCTPYKTOPCKHUE MIPOEKTUPOBAHUSI OCHOBHBIX XapaKTEPUCTUK
paboTsI 1o POOOTOTEXHUYECKHX CUCTEM U KOMILIEKCOB
[Mpodeccronanpbie | mpoektupoBanuio 1 | [TK-2.Y.1 ymeer ocyIecTBIIsATh MOJETUPOBAHUE
KOMIICTCHIINI CO3IaHHIO OOBEKTOB | MPOLIECCOB U MPOEKTHPOBAHNE OOBEKTOB
npodecCHOHANBHON | TIPO(ECCUOHATIBHOM ACATEIBHOCTH C
JIeSITEIILHOCTH C UCII0JIb30BAHUEM CUCTEM KOMIIBIOTEPHOIO
HCIIOBE30BaHNEM MTPOCKTUPOBAHUS U U(PPOBOTO HHIKUHUPUHTA
CPEACTB LUPPOBOTO
WH)XUHUPHHTA
ITK-7 Cniocoben
I1K-7.3.1 3HaeT NpUHIUIBI paOOThl, TEXHHYECKUE
9KCILTyaTHPOBATh
IIpodeccuonansusre XapaKTEePUCTHKU U OCOOCHHOCTH IKCILTyaTaIluu
POOOTOTEXHUYECKHE
KOMITETEHIIUU MeXaTPOHHBIX CUCTEM U POOOTOTEXHUYECKUX
CUCTEMBI U
KOMILIEKCOB
KOMILIEKCBI

2. Mecto aucuuminHbl B ctpykrype OI1
JucuuniuyrHa MoxeT 0a3upoBaThCs Ha 3HAHUSX, paHee IPUOOPETEHHBIX 00yJaroIMUCs
MIPU U3YYEHUH CIEAYIOINX AUCIUIUINH:
— «dudpoBoe NPOEKTUPOBAHHUEY,




3HaHl/Iﬂ, TIOJTYYEHHBIE IIpU H3Y4YE€HUU MaTepualia HaHHOﬁ JUCHUILINHBI, UMCIOT KakK
CaMOCTOSTENbHOE  3HAYEeHWe, TaK M  MOTYT  KCIOJb30BarhCs [PH  IIPOXOIKIACHUU
[POM3BOACTBEHHON MPEIUINIOMHON TIPAKTHKA W MMOATOTOBKE BBIITYCKHOM KBaNTH(UKAIIMOHHOM
paboThI.

3. OO6BeM U TPYAOEMKOCTb JHUCIUTLIHHBI
Jlannble 00 oOiieM o0beMe AMUCLMIUIMHBI, TPYJIOEMKOCTH OTICIbHBIX BHIOB yd4eOHOM
paboThI IO TUCHHUILTHHE (M pacrpeeeHUe ITOH TPYIOEMKOCTH TI0 CEMECTPaM) MPEICTABICHBI B
Tabmme 2.

Tabnuma 2 — O6beM U TPyJOEMKOCTb JUCIUILIMHBL

TpynoeMKocTh 1o
Bun yae6HO# paboThI Bceero ceMecTpam
Ne7
1 2 3
Oobwian mpyooemkocms oucyunIuHbl, 3/108 3/108
3E/ (4ac)
U3 HUX yacoe npaKkmuuecKou no02omogKu 34 34
Ayoumopnute 3auamus, BCero vac. 51 51
B TOM YHCIIE:
nekuuu (JI), (vac) 17 17
npakTuyeckue/ceMunapekue 3anarus  (I13),
(gac)
naboparopubie paboTsl (JIP), (vac) 17 17
KypcoBoii mpoekt (padora) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvuasn paboma, Bcero (dac) 21 21
Buo npomescymounoii ammecmayuu: 3adger,
mudd. 3auver, skzameH (3ager, [dudd. 3ad, Oks. Oxs.
DK3.%%)

=
IIpuMeyaHue:  kaHAMIATCKHIT 9K3aMeH

4. CopneprxaHue TUCLUIUIHMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH AUCIMIUIAHBI 10 pa3esiaM U BUAaM 3aHSTHIA.
Pazzenbl, TeMbI AUCHUIUIMHBI M KX TPYIOEMKOCTh ITPUBEICHBI B TAONIHIIE 3.

Tabnuia 3 — Pa3zensl, TeMbl TUCUUILIHHBL, HX TPYIO0EMKOCTb

Pazzenbl, TeMbI JUCLHILIMHBI Tlexapm | 113 (C3)|  JIP KII CPC
ACTIEL, Auen (gac) (uac) (gac) (uac) (1ac)
Cemectp 7
Pazpen 1. bazoBsle HOHATHS KHOSPPUIHIECKUX 4 4 4

cHCTEM

Tema 1.1. ba3oBble HOHATHS U OCHOBBI
kubepusnueckux cucTem

Tema 1.2. O606uieHHas cxemMa KuOephr3nuecKoit
cucrembl. Uaayctpus 4.0 1 Iepexos B HHIYCTPHUIO
5.0.

Tema 1.3 .IlporpaMmHoO-anmapaTHas 4acTh
kubepdusnueckux cuctem

Tema 1.4 Chepsl IpUMEHEHUS HHTyCTPHATBHBIX
KUOep(pU3MIECKHX CUCTEM.




Pazpnen 2. [{udpoBbie TEXHOIOTHH B 4 3 7
kubepdusnuecknx cucremax

Tema 2.1. IIpoMBIIUICHHEI HHTEPHET BeIel U
HPOM3BOJICTBEHHbIC KHOEP(PU3UUECKUE CHCTEMBI
Tema 2.2. Kubepdusnuueckue CuCTeMbl OBEPKU 7
KOHTPOJIbHO-M3MEPHUTENBHBIX YCTPOICTB

Tema 2.3. TexHONOIHH KOMIILIOTEPHOIO 3pEHHUS B
KHOeppU3HMIECKHX CUCTEMAax

Tema 2.4. IIpoekTrpoBaHne HHIYCTPUATBHBIX
KHOEp(PU3MIECKHX CHCTEM

Pasnen 3 [IpoexTipoBaHye 1 MOJEIMPOBAHNE 4 3 7
KHOEp(pU3MIECKHX CHCTEM

Tema 3.1. Mcnone30BaHnEe BCTPAaUBAEMbIX CHCTEM B
KuOeppU3MIECKHX CUCTEMAax 10
Tema 3.2. IIpoekTupoBaHHE BHIYUCIUTEIbHON
KOMITOHEHTBI KHOep(pU3NUeCcKoii cCuCTEMBI

Tema 3.3. MonenupoBanue Kuoeppu3n4ecKuxX CUCTEM

Paznen 4. Vcnonp3oBanue kubepduznueckoit 5 7 3
CHCTEMBI TIPH YIIPaBICHHH dJIEKTPOCTaHIUI

Tema 4.1. Kubepduznueckas cucteMa THarHOCTHKU
MOHUTOPHHTA U yIPaBIeHUs] THOPHIHON
3JIEKTPOCTAHLIUECH

Tema 4.2. Boi60p KOMIOHEHTOB KHOEpPpU3HIECKOMH
CHCTEMBI YIIPaBJICHHs THOPHIHOM 3JIEKTpOCTaHIUEH
Tema 4.3. PazpaboTka ynpaBieHus KuOephu3nIecKoit
CHCTEMBI THOPHIHOM 3JIEKTPOCTaHIINHI

Tema 4.4. Pa3paboTka 4en0BeKO-MaIIMHHOTO
uHTepQeiica kudbepHU3NIECKON CUCTEMBI

Tema 4.5. Mcrionb3oBaHue TeXHOIOTHH BUPTYaIbHOU
peaTbHOCTH B KHOEP(U3HIECKOH CHCTEME YIpaBIeHHUs
THOPUAHOI AJIEKTPOCTAHIIUH

BhlronHeHne KypcoBOro npoeKTa 17
Hroro B cemectpe: 17 17 17 21
Uroro | 17 0 17 17 21

HpaKTH'—IeCKaH IIOATOTOBKA 3aKJII0YacTCA B HEMMOCPEACTBECHHOM BBIITOJTHEHUH
OOy4JaroIIMMHCST  ONPENETEHHBIX  TPYAOBBIX  (yHKIMIH, CBA3aHHBIX ¢  Oymymiei
npodecCHOHANBHOM NeITeNbHOCTHIO.

4.2. CopepkaHue pa3felioB H TEM JICKIIMOHHBIX 3aHATHH.
Coiepanue pas/iesioB U TeM JISKIIMOHHBIX 3aHATHH MPHUBEACHO B Tabnuie 4.

Tabnuia 4 — CoaeprkaHue pa3/ielioB U TEM JCKLIHOHHOTO LUK

Howmep pa3nena Ha3zBanue u cosiepaHue pa3aeioB U TEM JICKIIMOHHBIX 3aHATHH
1 Paszen 1. Ba3oBble mOHATHSA KHOEPHHU3UIECKUX CUCTEM
Tema 1.1. ba3oBbie OHATHSA ¥ OCHOBBI KHOEP(HU3HMUESCKUX
cUcTeEM

Tema 1.2. O606meHHast cxema KUOEpHU3NIECKON CUCTEMBI.
Wnnycrpus 4.0 u nepexon B uHayctpuio 5.0.

Tema 1.3. IIporpamMmMHO-anmapaTHas 4acTb KHOEp(HUIHIECKUX
CHCTEM

Tema 1.4 Cdepsl npuMEHEHHS HHAYCTPHAIBHBIX

KUOep(H3NIECKUX CUCTEM.

2 Pa3nen 2. l{ludpossie TeXHONOrHU B KHOEPHUIMUECKUX CHCTEMAX

6




Tema 2.1. [IpoMbILITIEHHBIH HHTEPHET Bellel 1
MPOM3BOCTBEHHBIE KHOEP(HH3NIECKNE CHCTEMBI

Tema 2.2. Kubepduzuueckue cucTeMsl IOBEPKU KOHTPOIBHO-
HU3MEPUTENBHBIX YCTPOUCTB

Tema 2.3. TexHONOrMU KOMIBIOTEPHOTO 3pEHHS B
KHOep(hU3NIECKHUX CHCTEMax

Tewma 2.4. [IpoekTHpOBaHNE HHAYCTPHATBHBIX KHOCPHU3NIECKUX
cucTeM

Pazpnen 3 IIpoekTrpoBaHKe U MOJEINPOBaHIE KHOEPHH3NIECKAX
cHCTEM

Tema 3.1. Mcnonp30BaHUE BCTPaHBAaEMBIX CUCTEM B
KknbepU3nIecKuX cucremax

Tema 3.2. [IpoexTpoBaHHE BEIYUCIUTENIFHON KOMITOHEHTHI
KuOeppHU3NIECKON CHCTEMBI

Tewma 3.3. MonenupoBanue Kudeppu3n4ecKux CUCTEM

Pasnen 4. Mcnonp3oBanne kuOepHU3HIECKOH CHCTEMBI IPH
YIPaBIEHUH IEKTPOCTAHIUH

Tema 4.1. Kubepduznueckas cucrema TMarHOCTUKU
MOHHTOPHUHIA M YIPaBJICHHS THOPHIHON 3TEKTPOCTAHIIMCH
Tema 4.2. Boibop KOMITOHEHTOB KHOEp()U3NUECKON CHCTEMbI
YIpaBJIeHNS THOPHIHON JIEKTPOCTaHIIHEH

Tema 4.3. PazpaboTka ynpasieHus Knoephu3nieckoil CucTeMbl
THOPUAHOHN JIEKTPOCTAHLIUK

Tewma 4.4. Pa3paboTka 4enoBeko-MalInHHOTO HHTepdeiica
KnOeppU3NIECKON CHCTEMBI

Tema 4.5. Mcrionp30BaHNE TEXHOJIOTUU BUPTYalbHON
peanbHOCTH B KUOEp(HU3UUECKOH CHCTEME YIPaBICHUS
rUOPUAHON JIEKTPOCTAHLIUK

4.3. IlpaktHdeckue (CEMHHAPCKUEC) 3aHATUSL
TeMBI IPaKTHYECKUX 3aHATHIl U UX TPYJOEMKOCTb IPUBECHBI B TabauIe 5.

Tabnuma 5 — I[IpakTHueckue 3aHATHS U HX TPYIOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktuueckux | Dopmbl mpakTHuecKuxX | TpynoeMKOCTb, |MpaKTHYECKOM |pasfena
/11 3aHATHI 3aHATHI (gac) MOATOTOBKH, | TUCITUTI

(uac) JIMHBL

Y4eOHBIM IDTaHOM HE ITPELyCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHSATHS
Tembl 1a60pPaTOPHBIX 3aHATHI U UX TPYJOSMKOCTh TPUBEICHBI B TabuIie 6.

Tabuuia 6 — JlabopaTopHbIe 3aHITHS M UX TPYA0EMKOCTh

W3 Hux Ne
Ne HanmeHnoBaHue 1a00paTOPHEIX paboT Tpynoemxocts, | npakTueckoii | paszena
/11 (gac) MOJATOTOBKH, | JUCIHIT
(gac) JIMHBI
Cewmectp 7
1 | JIPNel Pa3pabotka ajnropurma ynpasieHuUst | 4 | | 1
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KrOeppHU3MIECKON CHCTEMON

2 JIP Ne2 Hactpoiika 4en0BeKO-MalliHHOTO
unrep@eiica kubepHU3NUECKOH CUCTEMEI

3 JIP Ne3. IlpuMeHeHue TEXHOIOTHI
KOMITBIOTEPHOTO 3pEHHUsI B KHOepHU3NIECKOH
cHucTeMe

4 JIP Ne4. M3yyenue nporeccoB HaCTPOHKH
CEHCOPOB, NaTYNKOB, HCIIONTHUTEIBHBIX
YCTPOUCTB U IepU(epHifHOT0 060pyTOBaHHSA
KuOeppU3NIECKON CHCTEMBI YIIPABICHUS
rUOpUAHON JIEKTPOCTaHIUEeH

5 JIP Ne5 HccnenoBanue mapaMeTpoB U
XapaKTePUCTUK KHOepPU3MIECKOH CUCTEMbI
yIIpaBJIeHUs THOPHUAHOM NeKTpocTaHIueit

Bceero

17

4.5. KypcoBoe npoeKkTHpoBaHKe/ BBITOJHEHHE KypCOBOM pabOThI
ITpumepHble TEMBI 3a1aHUH Ha KypCOBOH MPOEKT NpHBeAeHs! B paszene 10 PIII.

4.6. CamocrosTenbHas pabota 00yJaroumxcs

BI’I}ILI CaMOCTOSTEIBHOM pa60TH " €€ TpPYAOEMKOCTb INPUBCJACHLI B Ta6HI/IHC 7.

Tabnuia 7 — Busibl caMOCTOSITENILHOM PabOTHI U €€ TPYA0EMKOCTh

Bun camocrosTensHoit paboTh Beero, | Cemectp 7,
qac qac
1 2 3
N3ydeHne TeOPETHIECKOTO MaTepuana
10 10
nquctuminael (TO)
Kypcosoe npoextuposanue (KII, KP) 7 7
Pacuerno-rpadmueckue 3aganus (PI'3)
BeinosHenue pedepara (P)
TloaroToBka K TeKyLeMy KOHTPOJIIO 2 2
ycnesaemocts (TKY)
Homaninee 3aganue (13)
KonTponsHsie paboTsl 3a04nnKoB (KP3)
[ToaroroBka K MpOMEXYTOYHOM 2 2
arrecraruu (ITA)
Bcero: 21 21

5. IlepeueHb yueOHO-METOAMYECKOrO OOecreyeHust
IUIsL CAMOCTOSTENIBHOM PabOTEI 00YJaIOIIMXCsl O AUCIHILIAHE (MOTYITIO)
Y4eOHO-METOANYECKNEe MaTepHalbl AT CaMOCTOATEIBHON PabOTEI 0OYYarOIIMXCs YKa3aHbBI B

ma. 7-11.

6. ITepeyeHb NEYATHBIX M MNEKTPOHHBIX yYEOHBIX U3IaHHUI
ITepedeHb MeYATHBIX U 3JIEKTPOHHBIX YI€OHBIX H3MaHMI IIPUBEAEH B Tabnuie 8.
Tabnuma 8— IlepeueHb eUaTHHIX U 3ITEKTPOHHBIX YUCOHBIX H3aHUIT

KoumiraecTBo 3K3eMITISpoB
[Wlcpp/ Bubnuorpadudeckas ccpuika B Gubmorexe
URL agmpec (KpOMe 3MEKTPOHHBIX
9K3EMILISIPOB)

1. HuremnekryanbHble HWH(POPMAIMOHHBIE CHCTEMBI

u
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METOZIBl HCKYCCTBCHHOTO HHTEIUIEKTa: ydeOHHMK / A.B.
Amnppeitunkos, O.H. AunpeitunkoBa. — Mocksa: THOPA-
M, 2022. — 530 c.

2. IIpoMBIIITEHHBIH HHTEpHET Bellel: ydeOHoe mocobue /
10.C. Anppees, C.J. TperbskoB. — Cankr-IlerepOypr,
2019.-56c.

3. Kubeppuznueckue cucTeMbl METOABI BEICOKOYPOBHEBOIO
NPOeKTUpOBaHMs: ydeOHoe mocobue / S1.I'. T'opbaues, A.E.
ITnatynos, B.}O. Ilunkesnu, M.B. Konbuypun. — CaHkr-
[erepOypr, 2022. - 51 c.

4.  Cospemennble  TexHojoruu.  Kubepouzmueckue
cucteMbl: yuebHoe mnocobue / E.M. I'pomakos, A.A.
Cunoposa. — Tomck, 2021. - 166 c.

5. Uurepner Bemeil. MccnemoBanus u  o0nacte
npumeHeHus: Monorpadus/ 3apamenckux E.I1., Aprembes
H.E. - M.: HUI] UHOPA-M, 2015. - 188 c.

6. DJIeKTpodHEepreTHIeCKHi KOMILIIEKC co
CBEPXIPOBOJHUKOBBIM  00OpyIOBaHHEM:  pa3paboTka,
co3maHue, HccienoBaHue: MoHorpadus /ABTopsl: M.B.
BypakoB, C.B. Conénsiii, C.C. Tumodees, M.A.
Typy6anos, /I.B. Illunmnakos, B.®. [llumnakos / nox pex.
B.®. lumumakosa, F0.A. Antoxunoit. — CII6.: T'YAII,
2018. -288 c.

7. BeimonHenue paboT 1o OTHON MM HECKOJIBKUM
npodeccusm pabouux, JOJHKHOCTIM CITYKaliX —
Hanaguuk KUITHA: MeTonuueckue yka3aHus K
BBITNIOJIHEHHUIO JTabopaTopHbIX pabot / C.B. Conénsrit, A K.
ITpomaxosa, O.51. Conénas. — Cankr-IlerepGypr, 2017. —
75c.

25

25

7. TlepedeHb MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB

MH()OPMaNNOHHO-TEICKOMMYHHUKAIIMOHHON cetn «MHTepHeT»

Iepeuens 3NIEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB

UH(OPMAUOHHO-

TeJ'IeKOMMyHHKaIlPIOHHOﬁ CCTHU «I/IHTepHeT)), HEOOXOAMMBIX [UIS OCBOEHHUS JAHCIHILIAHBI

npuBeeH B Tadmwuie 9.

Tabmuma 9 — IlepedeHp >IEKTPOHHBIX OOPa30BATENBHBIX PECYPCOB HH(POPMAIMOHHO-

TEIEKOMMYHUKAIIMOHHON cetu «VHTepHeT»

URL anpec

HaumeHnoBaHnue

https://profstandart.rosmintrud.ru | Ba3a npodeccHoHaIbHBIX CTaHAAPTOB

https://www.elibrary.ru Basa MeTonuecknx mocoOni U HAYYHBIX CTATEM

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

8. IlepeveHp HHGOPMALMOHHBIX TEXHOIOT U
8.1. IlepeyeHp TPOTPaMMHOTO OOECHEYCHHS, HCIONB3YEMOro IIPU OCYIIECTBICHUH

06paSOBaTCJ'[LHOFO Tpouecca 1no AMCuuIlInHE.

[epeuenpb UCONB3YEMOro MPOrpaMMHOTo obecreueHus npeacrasieH B Tadbnuue 10.

Tabnuia 10— [TepeyeHb mporpaMMHOro 00eCeUeHHUs

‘ Ne /i ‘ HaunmeHnoBanue




‘ All Cups (https://cups.online/ru/)

8.2. IlepeueHn “H()OPMAINOHHO-CIIPABOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYILIECTBIICHHU 00Pa30BaTENbHOrO MPOIiecca 10 AUCLUIIINHE

ITepeyeHp WCIOIB3yeMBIX HMH(OPMAIIMOHHO-CIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabuune 11.

Tabnuna 11- [epedeHb HHPOPMAITMOHHO-CIPABOYHBIX CHCTEM

Ne /i HaunmeHnoBanue

He npenycmoTpeHo

9. MarepuanpHO-TeXHHYECKas 0a3a
CocraB  MaTepHalIbHO-TEXHUYECKOHW 0a3pl, HEOOXOMUMOH Ui  OCYIIECTBJICHUS
00pa3oBaTeILHOTO MpoILIecca 10 JUCHUIIIMHE, TPEICTaBlIeH B Tabnuiel 2.

Tabnuia 12 — CocraB MaTepHaIbHO-TEXHUYECKO# 0a3bl

Ne HanmeHnoBanue cocraBHOi yacTn Howmep aynutopun
n/n MaTepHaNbHO-TEXHUYECKOH Oa3bl (mpu He0OXOAUMOCTH)
1 | MynsTuMenuiiHas TEKIMOHHAS ayIUTOPHS 31-04 b. Mopcxkas 67.
unu

410 MockoBCKUi
npocnexT 149BA

2 | YueOnas naboparopus ¢ obopynoBanueM «Kubepduznueckue 418 MockoBCKHi
CHCTEMBI», KOMIBIOTEPHI C BBIXOZIOM B HHTEPHET npocrext 149BA

10. OrneHouHbIE CPEACTBA VIS MPOBEACHUS IPOMEKYTOYHON aTTECTAIlNH
10.1. CoctaB OLEHOYHBIX CpPEICTBAIA IIPOBENCHUS IPOMEKYTOUHOH aTTecTaluu
o0y4arouuxcs Mo TUCLUUILIMHE ITpHUBeieH B Tadbnuie 13.
Tabnuna 13 — CocTaB OLIGHOYHBIX CPEJICTB JUISl IPOBEACHUS IIPOMEKYTOUHON aTTECTAlNK

Buj npomexxyTouHOH aTTecTanuu IlepeueHb OLIEHOUHBIX CPEACTB
Ok3ameH CIHCOK BOIPOCOB K 9K3aMEHY;
TecTsl.
Beinonuenue KypcoBoro npoexra OKcIiepTHasl OLEHKa Ha OCHOBEe TpeOoBaHUH K
COJIEPKAaHHIO KYPCOBOI'O IIPOEKTA.

10.2. B xauecTBe KpUTEepUEB OLCHKH YyPOBHA C(OPMUPOBAHHOCTH (OCBOCHHSA)
KOMITCTCHIINH 00yJarolUMUCs MPUMEHsIeTcsl S-0ajuibHasi IIKajla OLEHKH c()OPMHPOBAHHOCTH
KOMITICTCHIINH, KOTOpast puBesieHa B Tabmune 14. B TedeHne ceMecTpa MOXKET HCIIOIB30BATHCS
100-6aympHast ~ mKajda ~ MOIYJNBHO-PEHTHHTOBOM  CHCTEMBl ~ YHHUBEpCHTETa,  IIpaBUia
HCIIONB30BAaHUS KOTOPOH, YCTAaHOBIICHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepuu oueHkH ypoBHs ¢()OPMUPOBAHHOCTH KOMIETEHLUI

OlIeHKa KOMITCTCHIINN

Xapakrepucruka c(h)OPMUPOBAHHBIX KOMITETEHIIHIA
5-6ajuibHas HIKaja P bopvnp

— ofOydJaromuiics TIIyOOKO ¥ BCECTOPOHHE YCBOMJI IIPOTPAMMHBIN
MaTepHan;

— YBEPEHHO, JIOTHYHO, IOCIIEA0BATEIFHO U TPAMOTHO €r0 M3JIaraer;

— ONUpasich Ha 3HAHUS OCHOBHOW M JOIOJHHUTEIBLHON JIUTEPATYPBHI,
TECHO NPUBSI3bIBACT YCBOCHHbBIE HAYYHBIE MOJIOKEHUSI C TIPAKTUIECKON

«OTJIMYHO»)
<Ga4TCHO»

10




Ol1eHKa KOMIIETEHIIUH

5-0autbHas IIKaia

XapaxrepucTrka chOpMHPOBAHHBIX KOMIICTEHITH

JIeATENBHOCTHIO HAMIPABICHHS,

— YMeJo 00OCHOBBIBAET M apTYMEHTHPYET BBIABUIAEMbBIC UM HICH;
— JIeNiaeT BBIBOIBI 1 0000IICHNUS,;

— CBOOOJIHO BJIAJICET CUCTEMOH CIIEHHATU3UPOBAHHBIX TOHSTHMA.

«XOpOoLtIo»
<Ga4TCHO»

— oby4aronuiics TBEpAO YCBOWI IPOrpaMMHBIIH MaTepual, TPaMOTHO U
MO0 CYyWIECTBY H3JaraeT ero, ONUpasChb Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBS3BIBAET YCBOCHHBIC 3HAHUS C MPAKTUYECKOH JESATEIbHOCTHIO
HarpaBJICHUS;

— apryMEHTHPYET Hay4YHbIC TIOJOKEHHUS;

— JIeaeT BEIBOABI H 00O0OIICHHS;

— BJIQJICCT CUCTEMOM CIICIMATM3UPOBAHHBIX TIOHSITHA.

«yZIOBIICTBOPUTEIILHOY»
«3AYTCHO»

— oOyJaromumiicss yCBOMIJI TOJNIBKO OCHOBHOH NpPOrpaMMHEIN MaTepHal,
M0 CYIIECTBY H3JaraeT €ro, OMMPasch HA 3HAHHUSA TOIBKO OCHOBHOI
JIMTEpPaTypHI;

— JIOMyCKaeT HeCcyIIeCTBEHHbIEC OMMOKH 1 HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B INPAKTHYECKOM INPUMEHECHHU 3HAHHUU
HaIpaBJICHUS;

— c1ab0 apryMEeHTHpPYeT Hay4YHbIE TOJI0KECHHS;

— 3aTpyaHsAeTca B GOpMyIHpPOBaHUU BEIBOJOB U 0000IIEHUIT;

— YaCTHYHO BJIAJICET CHCTEMON CIICNNaIN3UPOBAHHBIX TOHSITHH.

«HCYOBJICTBOPUTCIIBHO»
«HEC 3aYTCHO»

— o0y4aromuiicss He YCBOWJI 3HAYMTENBHOM YacTH MPOrPaMMHOTO
Marepuana,;

— JOMYCKAET  CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH  MpH
paccMOTpeHUH TIPOOIIEM B KOHKPETHOM HAIIPABJICHUH;

— WCIBITHIBACT TPYAHOCTH B MPAKTHICCKOM IPUMCHEHUH 3HAHHUIA;

— HE MOXET apryMeHTHPOBATh HAYYHBIE IOJIOKCHHS;

— He (OPMYJIHPYET BBIBOJIOB U 0000IICHHUH.

10.3. TunoBbie KOHTPOJIBHBIC 3a/ITAHUS M UHBIC MaTepHAIIBI.
Bomnpocs! i sx3amMeHa npeacTaBieHs! B Tadiaune 15.
Tabnuna 15 — Bonpocs! 1yis sx3amMeHa

Kon
Ne i/ Ilepeuens BonpocoB A1 SK3aMeHa
UHIMKATOpa
1. Uro Takoe kubepdusuueckas cuctema’? IK-2.3.1

JHepreTuke?

CHCTEMOI?

cucrem?

2. OcHOBBI MOJIETTMPOBaHUS KHOEpPU3HMUECKUX cucTeM?

3. Cdepsl nprMeHeHUs] KHOepPU3NIECKUX CUCTEM?

4. Iepeuncanre mpoOIEMbI TOCTPOCHUS KHOSPPU3NIESCKHX CUCTEM?
5. Kakum o6pazom xkubeppusngeckas cucreMa NpUMEHATCA B

6. IlepeunciyTe KOMIIOHEHTHI, BXOAAIIHE B KuOepH3nIecKyro
CHCTEMY, IPUBEAUTE TPUMEpPHI?

7. Y10 Takoe BCTpOEHHAs cucTeMa?

8. Ilepeuncnure METOIB! YIpaBIeHUS KuOephU3udecKkoi CucTeMon?
9. Kakue cymectByoT Kubeppusnyeckue CucTeMbl?

10. B 1uem pa3HuIa MeXy BCTPOSHHOW CHCTEMOM 1 Kubep(hu3nuecKoit

11. Yro Takoe HHIyCTpHadbHas Kubepdusuueckas cucrema’?
12. O6nacTu npuMeHEHHs. HHIYCTPHAIBHBIX KHOeP(PU3NIECKUX
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13. Yro Takoe UHTEIUIEKTYyalIbHbIE IPOU3BOACTBEHHBIE CUCTEMbI?

14. Kubepdusuueckre CUCTEMbI B HHTEIUICKTYaIbHBIX
MPOU3BOACTBEHHBIX CHCTEMaX?

15. Yro Takoe kubepOe30nacHOCTh?

16. KubepOe3onacHOCTb 111 HHTEIIEKTYaIbHBIX TPOU3BOACTBEHHBIX
cucrem?

17. Yro Takoe ypoBHH KHOEp(HU3NIECKOI CHCTEMBI, Tepeducisiere nx?
18. YTo TaKoe MpOMBINUIEHHBIE HHTEIJIEKTYaIbHbIE JaHHbIE?

19. [IpuMeHeHne NPOMBILIUICHHBIX HHTEIICKTYaIbHBIX JaHHBIX B
kubepduznueckux cucremax?

20. YrpaBiieHHue HHYCTpHATIbHOM KuOep(hu3nueckoi cucreMoii?

21. Ilepeunciute chepbl NPIMEHEHNS HHIYCTPHAIBHBIX
Kkubepuznueckux cucrem?

22. Ponb JaHHBIX B MHAYCTpUAILHOHN kubepdusnueckoit cucreme?
23. Kubepduznueckuii Noaxoa K CO3AaHUIO BCTPAUBAEMOM CUCTEMBI?
24. IlpumeHeHne KHOEep(HU3HIECKUX CHCTEM B ITPOLIECCE TIOBEPKU
KOHTPOJIbHO-U3MEPHUTEIBHBIX IPHOOPOB?

25. Yro TaKkoe TEXHOJIOIHsl KOMIIbIOTEPHOT'0 3peHus?

26. [IpuBenute npuMepsl IU(PPOBBIX TEXHOJIOTHIH, HCIIOJIb3YEMBIX B
KHOeppHU3NIECKUX cCHCTEMax?

27. 3n0>xute NpUHIMN paboThl KHOep(HU3UIECKOH CHCTEMBI C
MPUMEHEHHE TEXHOJIOTUH KOMITBIOTEPHOTO 3peHHs?

28. [Tpo0GiieMbl TPOEKTUPOBAHUS BHIYMCIUTEIHHON KOMIIOHEHTBI
knbepdusnueckoit cucrempr?

29. Ucnonp3oBaHue KHOSP(HUINUSCKUX CHCTEM /ISl OCYIIECTBICHHS
aBTOMATHU3ALUX IPOU3BOJCTBEHHBIX IIPOIECCOB?

30. Yro Takoe anmapaTHas yacTh KUOepPU3UIECKONH CUCTEMBI?

31. Kubepdusnueckre CHCTEMbI B pOOOTOTEXHUKE, IPUBEIUTE
HpUMEpHI?

32. Kubepduznueckre CCUTEMBI C UCTIOIB30BaHHEM HCKYCCTBEHHOTO
UHTEIIeKTa?

33. OcHOBHBIE TPEOOBAHMS K IIOCTPOCHUIO KHOEPPU3NUECKHX cucTeM?
34. Kakyo poJib UIpatoT IaHHbIE JUI UHYCTPHAIbHBIX
Kubeppu3ngeckux cucrem?

35. Kaxum o6pa3om kubepdusndeckas cucreMa BHEAPSACTCS B
MPOHU3BOACTBO?

36. MoaenupoBanue Kubeppu3nIecKux cucTeM?

37. OcHOBHBIE TPeOOBAHUS K IIOCTPOCHUIO KHOEPPU3UUECKUX CHCTEM?
38. IlepeuncnuTte MporpaMMbl CIIOCOOHBIE OCYLIECTBIIATh
MOJIETMPOBaHHe KHOEep(U3NIECKNX CHCTEeM?

39. IIpoGnems! pu MPOSKTUPOBAHUH BBIYHUCIUTEIEHON KOMIIOHEHTHI
kubepdusnueckoit cucremMbl?

40. Uro Takoe BEIYUCIUTENbHAS KOMIOHEHTa KHOephU3nIecKkux
cucrema?

41. Tlepeunciute TEXHOJIOTHH, TIPUMEHSIEMbIE B KHOSPPUIHIECCKIX
CHCTEMaxX, IPUBEUTE IIPUMEPHI?

42. YT0 TaKoe HHTEIUIEKTyalbHble TEXHOJIOTHH, ¥ UX UCIIONIb30BAHHE B
kubepdusznueckux cucremax?

43. TlpuBeanTe IPUMEPHI IPUMEHEHUST KHOepHH3NIECKOM CHCTEMBI Ha
MIPOM3BOICTBE?

44. Yro Takoe NPOMBILUIEHHBIN UHTEPHET Bellei?

45. Ucnonp3oBaHue HHTEpHETA Belllel B kubepusnyeckux cucremMax?

IK-2.V.1
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46. Yto Takoe nporpaMMHO-UH()OPMALHOHHAs chcTeMa?

47. IlpuMeHeHHe POrpaMMHO-HH(POPMAIIMOHHON CUCTEMBI B
KHOeppHU3NIECKUX CHCTeMax?

48. HazoBuTE KpUTEPHU OLIEHKU KuOEp(HH3UIECKOH CUCTEeMBbI?

49. Tlepeuuncnure dTanbl MOAEIUPOBAHUS KHOEPPU3UIECKUX CUCTEM?
50. epeuncnure chepbl TPUMEHSHHS HHIYCTPHAIBHBIX
Kubeppu3ngeckux cucrem?

51. IlpuBenure IpuMeps! MPUMEHEHNS KHOEp(HU3NIECKUX CUCTEM B
3IIEKTPOIHEPreTUKe?

52. Ilepeuncnute 0COOEHHOCTH UHTErPAllK KHOEP(HUZUUECKUX CHCTEM
B 2JIEKTPOCHA0KEHUE.

53. lnst gero B kubepdu3naeckoi cucTeMe HeOOXOAMMO YIUTHIBATh
cucTeMy 0€30MacHOro gocTyma?

54. IlpuBenure mpuMepsl BPEIOHOCHBIX aTak Ha KnOepdusnueckyro
cucremy?

55. IlpuBenuTe npuMepbl METOIOB 00ECIIeYeHUs 6€30TaCHOCTH
KuOeppu3nIeckoit cHCTEMBI?

56. Kubepduznueckas cucrema ynpaBiieHUs: THOPUIHOM
3JIEKTPOCTaHIIMEH, YCTPOHCTBO, MPUHIMIT paOOThI?

57. Kak xubepdusnueckas cucTeMa MpOU3BOJUT TUArHOCTHKY
THOPHHOMN 3JIEKTPOCTAHIIUECH?

58. IlepeuncnuTe KOMIOHEHTH! KHOEP(HU3NUECKOI CHCTEMBI
yIpaBieHus: THOPUAHOHN dJIEKTPOCTaHIUH?

59. Kakum 00pa3oM OCYIIECTBIISIETCSI MOHUTOPHHT JaHHBIX
JIEKTPOCTaHIUK KHOep(hU3NUECcKoi ccTeMOii?

60. Anroput™ paboThl yIpasiaeHus KuOephH3uuecKoi CuCTeMsbl
TUOPUAHON DIIEKTPOCTAHIUU?

61. Yto Takoe 4enoBeKo-MallluHHBIA HHTEpQeiic?

62. Uto Takoe 4enoBeKo-MaIINHHBIA HHTepdelc kndepdusndeckon
CHCTEMBI?

63. Kubepduznueckas cucrema ynpaBleHUs JIEKTPOMEXaHUUECKUX
KOMILIIEKCOB?

64. [IpuMeHeHne TeXHOIOTUI BUPTYalbHON U I0TIOJTHEHHOH
PEAIBHOCTH B IOCTPOECHUHN KHOEP(H3UIECKOH CHCTEMBI?

65. OnpeniesieHHEe COCTOSIHUS DJIEMEHTOB CHCTEMbI HA OCHOBE JJAHHBIX C
KnOeppu3ngeckoit cHCTeMBI?

66. CuHTe3 mapaMeTpa orepaTopa ynpasieHHus KHOephHU3HIeCKUX
CHCTEM Pa3IUYHBIX KIacCOB?

67. Hacrpoiika KOMIOHEHTOB KHOEp(U3NUECKOH CHCTEMBI yIIpaBICHUS
TUOPUTHOM AIIEKTPOCTAHIIUU?

68. ANTOpUTM YyTIpaBJICHHS CepBepaMu B KHOSpPHU3NIECKON cucTeme
yIpaBieHus] THOPUAHOMN 3JIEKTPOCTaHIUH?

I1K-7.3.1

Bomnpocs! (3amaun) i 3adera / qud@. 3auera npeacrasiieHsl B Taduie 16.

Tabnuia 16 — Bonpocs! (3amaun) st 3adera / aud¢. 3adera

No /it

Iepeuens BompocoB (3aaau) s 3auera / qudd. 3auera

Kon
HWHUKATOpa

Y4eOHBIM IIIAHOM HE ITPELyCMOTPEHO

IlepedeHp TeM JUII KypcOBOTO IPOSKTHPOBAHUSA/BBINONHEHHS KypCOBOH paboTHI
MpeCTaBICHbI B Tabmuie 17.
Tabnuma 17 — IlepedeHs TeM Ul KypCOBOTO IPOSKTHPOBAHUS/BBIIIONHEHHS KYPCOBOH PabOThI
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IpuMepHBIi epedeHb TeM IS KypCOBOTO IPOEKTUPOBAHMS/BBITOIHEHHS

No /it ¢
KypCOBOM paboThl

IpoektupoBanue knubepHU3nIECKOi CUCTEMBI THOPUIHOM SHEPreTHIeCKOH
YCTaHOBKH

IIpoexTnpoBanne kKubEpHU3NIECKON CHCTEMBI ABTOMATHIECKOH TIOBEPKU
U3MEPUTEIIBHBIX IPHOOPOB

IIpoexrupoBanue kndbepu3n4ecKoil CUCTEMBI yIIpaBlIeHUs! pOOOTOM
MaHHIYJSTOPOM

Bomnpockl it mpoBeeHHS MPOMEXYTOYHON aTTECTAlMM B BHAE TECTUPOBAHUS
npezcTaBiaeHbl B Tabuie 18.

Tabnuma 18 — [IpumepHbIi IepeueHb BOIPOCOB AT TECTOB

Kox

Ne /it IIpumMepHbIii nepedeHb BOIPOCOB ISl TECTOB
UHJMKaTOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO2O OMEEMA
U3 yemvipex nPeooHCEHHbIX U 0OOCHO8aHUEM 8bIOOPA

Wnctpykuus: [IpounTaiite TeKCT, BBIOSPUTE NPABHIIBHBINA OTBET U 3aIMIIUTE apPTyMEHTHI,
000CHOBBIBAIOIINE BEIOOpP OTBETA

1 Kakue TexHOJIOrHH Yalile BCero UCroab3yYITCS PU HHGPOBOM TK-2.3.1
MPOEKTUPOBAHUHU KUOEP(DU3MIECKUX KOMILIEKCOB?
a) 3D-MoaenupoBanue

6) MckyccTBEeHHBII HHTEIIIEKT

B) Lludpossie nBoiHUKI

r) Brokueiin

2 YT0 ABIAETCH KIFOYEBBIM DIIEMEHTOM KHOEPDU3NIECKOM CHCTEMBI? TIK-2.V.1
a) dm3nueckas cpena

6) B3anmozeiicTBiE NPOrpaMMHBIX U allIapaTHBIX KOMIIOHEHTOB
B) becipoBoaHbie ceTn

r) ABTOHOMHBIE POOOTBI

3 YTO OTHOCHTCS K MPEUMYyIecTBaM HU(POBOTO IPOSKTUPOBAHMS TIK-7.3.1
KHOepQr3NIECKUX KOMILIEKCOB?

a) YBeIuueHue 3HepronoTpeoaeHus

6) [NoBbimieHue hu3nveckoit 6e30MacHOCTH
B) CokpallieHrie BpeMEeHH pa3paboTK

r) YIIpOIIeHHE TEXHUYECKOT0 00CITy)KUBAHUS

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOTLKUX 8APUAHINOE OMBEMA
U3 NPeoNoNCEHHBIX U PA3BEPHYMbIM 0DOCHOBAHUEM BbIOOPA

Wuctpyknus: [IpounTaiite TeKCT, BEIOSpHTE NIPaBUILHBIE BADHAHTEI OTBETA U
3aIMIINTE APTYMEHTHI, 000CHOBBIBAIOLINE BHIOOP OTBETOB

3 Kakue TeXHOIOTHY Yale BCEero UCIOIb3YIOTCS B IIM(QPOBOM ITPOCKTHPOBAHUU TIK-2.3.1
KHuOeppU3NIECKUX KOMILICKCOB?
a) MuTtepHer Beeit

6) VckycCTBEHHBIN MHTEIICKT
B) Llucpossie nBOIHNKH

r) 'my6okoe OypeHue

4 Kakwe u3 nepeunciieHHbIX TEXHOJIOTHI Yallle BCEro UCIOIb3YIOTCS MPH TK-2.V.1
CO3JIaHUY [ (PPOBBIX JIBOWHUKOB?

a) MozenupoBanue (pU3NIECKUX IPOIIECCOB
0) AHanu3 OONbIINX AAHHBIX

B) DIIEKTPOMEXaHUYECKHE TePEKII0YaTeN
r) PagroBosiHOBast CBsI3b

5 UYto mo3BossieT [dpoBOe MPOSKTHPOBAHUE B Pa3paboTke KHOephH3HIECKUX T1K-7.3.1
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KOMIJIGKCOB?

a) UcknroueHne HeoOX0JUMOCTH TECTUPOBAHUS
6) OnTHMH3aIUIO CTPYKTYPBI CHCTEMBI

B) YHpolieHue BBOJIa B SKCILUTyaTaLUIO0

r) OTKa3 OT annapaTHbIX UCIIBITAHUH

3 mun. 3adanue 3aKpblmo2o muna Ha YCMaHoejleHue coomeemcmaeust

WHcerpykuus: [IpounTaiite TEKCT U ycTaHOBUTE coOTBETCTBUE. K KaX 101 Mo3UIMHU, JaHHOH B
JICBOM CTOJIOLIE, TOA0SPHUTE COOTBETCTBYIOLIYIO MO3UIIUIO B TPABOM CTOJIOLIE

CorocTaBbTe TEXHOJIOTHH € UX IPUMEHEHHEM B IIM(DPOBOM POSKTHPOBAHUH TIK-2.3.1

1) LiudpoBeie 1BOHHUKI a) OnTuMu3anus yrnpasieHus
CIIOKHBIMH CHCTEMaMU

6) Coznanue BUPTYaIbHBIX KO
(hu3nuecKkux 00BEKTOB

B) AHanu3 OOJBINUX JAHHBIX IS
IIpeJIcCKa3aHusl OTKa30B

r) MopenupoBanue
B3aMMOJICHCTBUI KOMIIOHEHTOB
1) ABTOMAaTH3aIHs! IPHHATHS

2) MckycCTBeHHBIN HHTEIIEKT

pereHui
¢) BupryansHoe TectupoBanne
MTPOTOTHIIOB
ConocTaBbTe KIOYEBbBIE AIEMEHTBI KHOEP(HHU3UUECKUX CHCTEM C MX TIK-2.Y.1
GyHKUHIMA
1) Cencopst a) Perucrpanys faHHEIX 0

COCTOSIHUH CHCTEMBI
0) IIpeobpa3oBaHue CUTHAJIOB B
MEXaHHUYECKHE JIBHIKCHUS

B) MOHHUTOPHHT TeMIepaTypbl 1
JABJICHUS

r) YIIpaBieHue MojJoKeHueM
MeXaHH3MOB

1) Coop uHpOpMALHK O BUOPALIUIX
¥ HArpy3Ke

e) [IpuBenieHe cucTeMsl B
nefcTBre

2) AKTIOATOPBI

ConocraBbTe 3Tanbl HHGPOBOro MPOEKTUPOBAHMS C UX XaPAKTEPUCTHKAMU TIK-7.3.1

1) Paspabotka 1udypoBoit Mojenu a) OnTuMu3anus KOHCTPYKIUK Ha
PaHHHX CTAHSX

6) AHanu3 paboThbl CUCTEMBI B
peaIbHOM BpEeMEHHU

B) Busyanuzanus nporeccoB B
BUPTyaJIbHOH cpesie

2) Buenpenue mmppoBoro aBoiiHuka | 1) [IporHo3upoBaHne BO3MOXKHBIX
OTKa30B

1) IIposepka paboTococobHOCTH
Ha BUPTYaJIbHOM O0BEKTE

¢) YrpasieHue Gpuznaeckoit
CHCTEMOH Ha OCHOBE COOPAaHHBIX
JAHHBIX

4 mun. 3adanue 3aKpblmozo muna Ha ycmaHoejieHue NOCIe008AMENbHOCMU

I/IHCprKLIHHZ HpO'-lPITaﬁTe TEKCT U YCTAHOBUTEC I1OCIEA0BATECIIbLHOCTD.
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3anuImTe COOTBETCTBYIOLIYIO TOCIEJOBATEIbHOCTh OyKB CI€Ba HAIPABO

OnpezenuTe MoCieI0BaTEeIbHOCTh CO3/ITAHNS BUPTYAIbHOIO IPOTOTHIIA TIK-2.3.1
KuOeppr3nIEcKoil CHCTEMBI

a) OmnpezieneHne napamMeTpoB MOJIEITH
6) Pa3paboTka apXUTEKTypEI

B) 3amycK CUMYJISALHU

r) AHQJIN3 pE3yJIbTATOB TECTUPOBAHMS

10

OmnpeennTe NOCASI0BATENEHOCTD 3TAOB HHTETPAUK IM(PPOBOro K-2.V.1
IIPOEKTUPOBAHUS B IPOH3BOICTBO

a) Buenpenue cucteM MOHUTOpHHTA

6) Pa3paboTka 1upoBbIX MOzENel 060pyI0BaHHs

B) AHanM3 COOPaHHBIX TAaHHBIX

r) OnTHMHU3aLHs IPOLIECCOB HA OCHOBE LI(POBOH MOzeH

11

OnpejenuTe MoCIeI0BATEIbHOCTS ITAIOB Pa3pabOTKH IU(PPOBOTro TBOWHUKA TIK-7.3.1
a) Co3jaHre MaTeMaTHIecKOl MOJIeITH
0) [TonkmtoueHue peaabHbIX JaHHBIX
B) BupTtyansHoe TecTipoBaHue

r) HacTpoiika napamMeTpoB CHCTEMBI

5 mun. 3adanue omxpbimo2o muna c pazeepHymviM 0meemom

Wucrpykuus: [IpounTtaiiTe TEKCT U 3aIIUIIUTE PA3BEPHYThIH 0OOCHOBAHHBINH OTBET
WUTH HAIMIIHTE TPOITYIIEHHOE CI0BO/CIIOBOCOUCTAHUE

12

Kakue TeXHOIOIHU UCTIONB3YIOTCSA Ul MOJICTMPOBAHUS U(POBLIX jBoiHKKOB | [TK-2.3.1
B KnOepOU3HIECKHX KOMILIEKCcax?

13

Kakuie BbI30BbI BO3HHKAIOT IPU MHTErpanni nu(poOBBIX MOJIENEi B peaabHOe TIK-2.Y.1
IIPOM3BOJICTBO?

14

KaxoBa posis MogenMpoBaHus ¥ CUMYJISAINH B IPOCKTHPOBAHUU TIK-7.3.1
KnOepdU3MIECKUX KOMILICKCOB?

IIpumeuanue:

1-it Ttun. 3agaHMe KOMOMHMPOBAHHOTO THMA C BHIOOPOM OJHOTO BEPHOTO OTBETA W3 YETBHIPEX
[PETIOKEHHBIX M O0OCHOBaHHEM BBIOOpAa CUMTACTCS BEPHBIM, €CIM MPaBWIBHO yKazaHa uudpa u
TMIPUBEACHBI KOHKPETHBIC apTyYMEHTBI, UCIIOJIb3YEMBIE IIPU Bbl60pe OTBETA.

TTonHOE coBIa/ieHUE C BEPHBIM OTBETOM — | Gaur.

Hesepmplii oTBeT nim ero orcyrcTaHe — 0 6amnoB.

2-i1 Tun. 3amaHue KOMOMHHPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKMX BAPUAHTOB OTBETA M3 MPEIOKECHHBIX
U pa3BepHYTBIM OOOCHOBAaHHEM BBIOOpA CUYMTACTCS BEPHBIM, €CIM MPABWIBHO YyKa3aHbl LUGPBI U
[PHUBEICHBI KOHKPETHBIC aPI'yMEHTBI, HCIIOIb3yeMbIe IIPH BHIOOPE OTBETOB.

TlomHoe coBmageHne ¢ BEpHBIM OTBETOM — 1 GamL.

Ecnu nomymmens! ommOKy WK OTBET OTCYTCTBYeT — 0 GaioB.

3'ﬁ THII. 33}13]—"’[6 3aKpBITOrO THUIIA HAa YCTAHOBJICHHE COOTBETCTBHUS CUYMUTACTCSA BEPHBIM, €CIN
YCTaHOBJICHBI BCE COOTBETCTBUA (l'IO3I/lLll/ll/l U3 OJHOT'O CTOJ'IGI.la BEPHO COIIOCTABJICHBI C ITIO3ULUAMU APYroro
crosbua).

TlosHOE coBIajieHne ¢ BEPHBIM OTBETOM — | Gaur.

HeBepHblii 0TBET Wity ero oTcyTcTBHE — 0 6anios.

4-it Tun. 3ajaHMe 3aKPLITOTO THUIA HA YCTAHOBJICHHME IIOCIIEAOBATEIBHOCTH CUUTACTCS BEPHBIM, €CIH
l'IpaBl/lJ'IbHO yKa3aHa BCs ITOCJIEAOBATECIIBHOCTH Lll/l(i)p.

TlonHOe coBHazieHKe ¢ BEPHBIM OTBETOM — | Gat.

Ecnn nomymieHs! ommmOKy MM OTBET OTCYTCTBYeT — O GayuioB.

5-i Tun. 3ajaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CUHMTAETCS BEPHBIM, €CIM OTBET COBMAJAET C
OTAJIOHHBIM I10 COAEPIKAHUIO U ITIOJIHOTE.

TIpaBuibHEI OTBET 3a 3a/1aHKE OLleHUBaeTCs B 3 Gama.

Eciu ponyuiesa oxHa ommnbKa\HeTOYHOCTE\OTBET IPAaBHIIBHBIN, HO He MOJHbI — | Gaur.

Ecnu momyteno 6onee 1 ommOKH\0TBET HENPaBHIBHBIM\OTBET OTCYTCTBYET — 0 Gaiios.

16




[lepeueHb TeM KOHTPOJIBHBIX palbOT MO MUCLUILIMHE O0YyYaloUMXcs 3a04HON (HOPMBI
00y4eHusl, peAcTaBieHb! B Tabnuue 19.

Ta6nuna 19 — IlepeyeHb KOHTPOJIBHBIX PaboOT

Ne m/n [lepeueHb KOHTPOJIBHBIX paboT

He npenycmoTpeno

10.4. Merommdeckne  MaTepHansl,  ONPENEINSIONIME  HPOIEAYPHl  OIEHHBAHUS
MHIUKAaTOPOB, XapaKTePU3YIOLIIMX JTambsl (GOPMUPOBAaHUSA KOMIIETCHIHWI, conepxarcsi B
JIOKalbHBIX HOpMaTUBHBIX akTax I['YAII, pernaMeHTHpYIOIIUX MOPSAOK U INPOUELYypY
IPOBEJICHNUS TEKYIIEro KOHTPOJ yCIEBAEMOCTH U MPOMEXYTOYHOU aTTecTaluy 00yJaroIiXcs
T'VAIL

11. Meroauyeckue yKa3aHusl Juisi OOYYArOIIUXCS 0 OCBOCHHIO AUCIIUTUIHHBI

11.1. Meroguyeckue YyKa3aHHA [ OOYYarOIIUXCA IO OCBOCHUIO JIEKI[HOHHOIO
Marepuana.

OcCHOBHOE Ha3HAueHUE JICKIMOHHOIO MaTepuaja — JIOTHYECKH CTPOHHOE, CUCTEMHOE,
rmybokoe M SICHOe W3JIOoXKeHHe ydeOHoro Marepuana. HasHaueHWe cOBpeMEHHON JEKIWH B
paMKax AUCLUIUIMHBI HE B TOM, YTOOBI IOIYYUTh BCIO MH(GOPMAILUIO IO TE€ME, a B OCBOCHHHU
(yHIaMeHTaNbHBIX MpoOJeM IUCHMIUIMHBI, METONOB HAy4YHOrO MO3HAHHSA, HOBEHIIUX
JOCTHKEHUH HayyHOH MbICIM. B ydeOHOM mpolecce JieKLUs BBIIOIHAET METOJONIOIMYECKYIo,
OpraHM3alMOHHYI0 U NHOOPMAINOHHYIO (YHKINH. JIEKIUs pacKphIBaeT MOHATUHHBIN ammapar
KOHKPETHOH obmnacTn 3HaHMs, €€ TpoOIeMEl, MaeT IENbHOE TPEACTaBIeHNE O ANCIHMIIINHE,
MOKa3bIBAeT B3aUMOCBA3b C JPYTHUMH AUCIUIIINHAMU.

IInaHupyeMble pe3yabTaThl IPU OCBOCHUU 00YYArONMMHUCS ACKIMOHHOTO MaTepuana:

— TIONy4eHHE COBPEMEHHBIX, IIETOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX OINPEAEAETCs LEeIEBOH yCTAHOBKOM K KaXKJ0M KOHKPETHOH TEME;

— TIONyYeHHUE OIBITA TBOPUECKOH pabOTHI COBMECTHO C TIPETIOABATENEM;

— pasBUTHE IpPO(ECCHOHANPHO-AENOBBIX  KauecTB, JIIOOBM K IpeaMery u
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIILICHHSI.

— TOsIBICHHE HEOOXOJUMOro HHTEpeca, He0OXOJUMOro IJIs CAMOCTOATEIBHOI paboThl;

— TONy4eHHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKHM U TEXHUKH H O
MPOTHO3€ UX Pa3BUTHSA HA ONIDKAMNIIINIE TOMBI;

— HAy4YHTBCS METOAMYECKH 00pabaThiBaTh MaTepHan (BBIAENATH IJIABHBIE MBICIH H
MOJNIOXKEHHs, NPHXOIUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3IMYHBIX
(hopMynupoBKax);

— TONyYeHHe TOYHOTO MOHUMAHUS BCeX HEOOXONMBIX TEPMUHOB 1 MOHSATHIH.

JIeKIIMOHHBIM  MaTepHal MOXET CONPOBOXKAATHCS JEMOHCTpAIMed ClaiiioB u
UCIIONB30BaHUEM DA3faTOYHOIO MaTepuaga IpU IPOBEACHUH KOPOTKHUX IHUCKyCCHH 00
0COOCHHOCTSX NPUMEHEHUS OTAENBHBIX TEMATHK IO JUCLUILIHHE.

CrpyKkTypa npefocTaBleHus JEKIMOHHOIO MaTepuasia IPOU3BOAUTCS COLIaCHO NEPEUHI0
TEM U pa3/IeTOB TAOIHIIBI 4.

11.2. Meroauyeckue yKa3zaHUs I8 OOYYalOIIMXCS IO BBIIOJHECHHIO JTabOpaTOPHBIX
pabor.

B xome BBINONHEHHs Ja0OPAaTOPHBIX PabOT OOyYArOIIUICA MODKSH YIIyOuTh |
3aKpENUTh 3HAHUS, MPAKTUYECKHE HABBIKU, OBJAJETh COBPEMEHHOW METOAMKOW M TEXHUKOH
9KCIIEPUMEHTA B COOTBETCTBHU C KBIM(HUKALMOHHON XapaKTEPUCTHKOH O0O0YyYaromierocs.
BeimonHeHne 1abopaTopHbIX PabOT COCTOMT M3 AKCIEPUMEHTAIBHO-MPAKTHYECKON, PacYeTHO-
AQHAIMTHYECKON YacTeil M KOHTPOIBEHBIX MEPOIIPHATHI.
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BoinonHenue 1a00paTOpHBIX paboT 00yYaromIMMCs SIBISETCS HEOTHEMIIEMOH YacTbiO
U3y4eHHs] MUCLUIUIMHBI, OIpeNeisieMoil ydeOHBIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00ecTIeInBAIONINM PEeNIeHNE CIIeAYIOMNX OCHOBHBIX 3a/[a4 00yJaromerocs:

— mpuoOpeTeHHEe HABBIKOB HCCIENOBaHHS IIPOLECCOB, SBICHHIT U  OOBEKTOB,
U3y4aeMBbIX B paMKaxX JaHHOW JUCLUILIHHBI,

— 3aKpeIUICHHE, PAa3BUTHC M ACTANIU3ALMS TEOPETHYECKUX 3HAHUIL, MOTYyYCHHBIX Ha
JIEKISIX;

— TIOMyYeHHe HOBOH MH(MOpMALUH 110 U3yJacMOoi TUCIUIIINHE;

— mpuoOpereHHe  HAaBBIKOB ~ CaMOCTOATENBHOH  paboTl ¢ 11abOPaTOPHBIM
000py0BaHHEM M IPUOOPAMH.

3ananue u TpeOOBaHUS K MPOBENICHUIO JIAOOPATOPHBIX paboT
JlabopaTopuas padora Nel «Pa3paboTka aaropuTMa yrpaBJIeHHs] KHOepPU3MUECKON CHCTEMOM)

Heap paGoThl: IOCTPOUTH AITOPUTM YIPABICHUS cepBepa KUOep(HU3UIECKOH CHCTEMBI.
W3y4nTh OCOOEHHOCTH TIOCTPOGHHS M NPHHIMI paboThl KHOEp(H3MIECKOH CHCTEMBI

ynpasieHust rubpuaHoit snekrpoctanuy (I'D). OnpenenuTs OCHOBHBIE (GYHKIIMH HEOOXOMMbIE
JUISL TIOCTPOEHMSI CXEMBI YTpaBleHHs, chOpPMHUPOBATH NPOTPAMMHEIN KOA KnOepdusmIeckoit
cuctemsl I'0.
ITopsi0K BBINOJTHEHNUS:
- OnpenenuTs OCHOBHBIE 3JIEMEHTHI KHOeppu3nIecKoil cucTeMsl ynpasieHus ['9;
- OnpenenuTs OCHOBHBIE (DYHKIHH pabOTOCIIOCOOHOCTH CEpBEPa;
- ITocTpouTh CXeMy yIpaBiIeHUs] CHCTEMOH Ha 0a3e MUKPOKOHTPOILIEPA;
- I[IpousBecTu 3aImyck IpOrpaMMHOrO KoJa ynpasieHus cucteMoit I'D.
IMosicnenus k n1adoparopHoii padore

brox-cxema kubepdusuueckoit cucteMsl ynpasieHus ['D cocTout u3 BeTporeHeparopa,
COJIHEYHON MaHeNH, aKKyMyJsATopa, cepsepa, wi-fi poyrepa, android yctpoiicTBa, cereBoit
TUTaThI, KOHTPOJUIEPa, NAaTYAKOB HANpPSKEHHs, TOKA, TEMIIEPATYPHI, OCBEIIEHHOCTH M 000pPOTOB
(puc.l).
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Pucysok 1 — Brok-cxema knGeppu3n4eckoi CHCTEeMEI yrpasieHus ['D
INepeuncieHHble KOHTPOIBHO-U3MEPHTENbHBIE HPHOOPEI KHOEpPU3IMIECKOl CHCTEMBI
(UKCUPYIOT CIEYIOLIHE TapaMeTPhl CUCTEMBI:
— nepeMeHHoe HampsbkeHue a3 A, B u C Berporeneparopa (auanason ot 0 go 25 B Ha omny
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dasy);
— TIOCTOSIHHOE HaIpsDKEHHE Ha Harpyske (auamazoH oT 0 mo 25 B, Harpys3ka HOCHT, TOJBKO
aKTHBHBINA XapaKTep);

— IIOCTOSIHHOE HaIpsDKEeHHUe COJHEeUHOM Oatapen (quanasoH ot 0 1o 20 B);

— IIOCTOSIHHOE HaTNpsDKEHHE akKyMyJIsiTopHOU OaTtapeu (auanason ot 0 o 12 B);

— IOCTOSIHHBIN TOK aKKyMyJIITOpHOH Oatapeu (nauana3oH ot 0 1o 10 A);

— TIOCTOSIHHBII TOK COJTHeuHO# Oatapen (nuana3on ot 0 1o 10 A);

— MOCTOSIHHBIN TOK Harpy3ku (auamna3oH ot 0 1o 10 A);

— TeMIepaTypa M BIXHOCTH OKpYXaromled cpenpl (TeMmepaTypa BBIBOJHTCS B Tpajgycax
Ilenbcnst, a BIaXKHOCTH B IPOLICHTAX);

— OCBEILEHHOCTb COJIHEYHOU OaTapeu Ha CONHIE (3HaYEHHE BBIBOAUTCS B JIIOKCAX);

— OCBEIIEHHOCTb 'D B TeHU (3HAUCHHUE BBIBOJUTCS B JIFOKCAX).

Taxoke kubephu3nIecKas CHCTeMa OCYIIECTBISET yIpaBIeHne KOMMYTalllsAMH B y37TaX H
anemenTax ['D:

— BKJTIOUCHHE MITH OTKIIOYEHHE BETPOTeHepaTopa 1o IeNi MepeMeHHOro ToKa (KoMMyTarms da3
A,BuC);

— BKJIFOUEHHE WU OTKIIOUEHUE BETPOreHepaTopa Mo LEMHU IOCTOSIHHOTO TOKa (Harpy3Ku);

— BKJIFOUEHHE WM OTKIIOYEHNE IMUTAIIMI OCBEIIEHHS COJHEUHOH OaTapen;

— BKITIOUCHHE MM OTKIIIOYEHHE aKKyMYIISITOPHOIT OaTapen;

— BKJIIOUECHHE WM OTKIIIOUEHHE COJTHEYHO OaTapen.

Wupopmanust o Bcex XapakTepHCTUKaX M pexuMax paboTel I'D cobupaercsHa cepBepe
kubeppusnueckoir cucrembl. CepBep CTpOMTCS Ha 0a3e IUIAHIIETHOTO KOMIIBIOTEpa C
omnepanuoHHoil cuctemoil Android, xoTopslii cBs3bIBaeTcst depe3 Wi-Fi poyrep u Ethernet
MOJYJIb C MUKPOKOHTPOJIIEPOM (pHc.2).

Pucynok 2 - Cepep kubepdusuueckoii cuctemsr ['D
Brok-cxema anropurMa (QyHKIMOHHPOBAaHHS CepBEPHOM dYacTH KubephuzndecKon

CHCTEMBI [0 IMAarHOCTHKE, MOHUTOPHHTY U yIpaBiIeHuIo I'D mpecraBieHa Ha pucyHKax 3-4.
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Pucynok 3 — biiok cxema repBoii 4acTu aaroputMa GyHKIIMOHUPOBAHUS CEPBEPHON YacTH
KnOeppU3NIECKON CUCTEMBI.
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Pucynok 4 — Biiok cxema BTOpO#i 4acTu alropur™a (pyHKIHOHHPOBAHHS CEPBEPHOM YacTH
Kubep(HU3NIECKOH CUCTEMBI.

OCo0EHHOCTBIO aNropUT™Ma (PyHKIIMOHUPOBAHUS CEPBEPHON 4acTH, SABIACTCS, TO YTO, OH
pa30OuT Ha HECKONBKO (YHKIHIA, KOTOPbIE OTBEYAIOT 32 OCHOBHBIE Y3JIbI ¥ 3JIeMeHTHI [ D:
— ¢ysksa ACViewController oTBedaer 3a H3MepeHHe TepeMEHHOTo HamnpspkeHus da3 A, B u C
BETPOTreHepaTopa;
— ¢ynxmus DCViewController oTBedaer 3a m3MepeHHe MOCTOSIHHOTO HANPSHKEHUS HArpy3KH,
COJTHEYHOH OaTapen U aKKyMyJSITOPHOIT OaTapew;
— ¢ynknus LoadViewController oTBeuaeT 3a n3MepeHHE IOCTOSHHOTO TOKA aKKyMYJISTOPHOH
GaTapen, COTHEUHOH OaTapen 1 Harpy3KH;
— ¢yskuus  ClimatViewController oTBewaer 3a W3MEpEeHHE TEMIIEPATYpbl M BJIAKHOCTH
OKpy>Karoliel cpensl Bozie ['3;
— ¢ynkius LightViewController oTBeuaer 3a H3MepeHHe OCBEIIEHHOCTH COJTHEYHOM Oarapeu Ha
COJTHIIE M OCBelleHHOCTH D B TeHw;
— ¢ynkmua  CommutatorsViewController oTBewaer 3a BKIIOYEHHE WM OTKIIOYEHHE
BETPOTCHEPaTOpa IO IIENH IIEPEMEHHOT0 TOKa, BETPOTe€HepaTopa IO IEMH MOCTOSHHOTO TOKa
(Harpy3Kku), MIMHTAIMK OCBEIIEHHS COJTHEYHON OaTapeu, akKyMyJSITOPHOM OaTtaper U COJHEYHOMN
Oarapew;
—¢yuxuuuGlobalServerController, GlobalServerAPl, FacilitySpeakServerController
uViewController orBeuarot 3a paGoTy cepBEpHO# YacTu.
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JIabopaTopuas pabora Ne 2 «Hacrpolika 4enoBEKO-MalIMHHOr0 HHTEpdEiica knbepdusnueckoi

CHCTEMBD»
ILeap pa6oTsl: YCBOUTH NPHHIUI pabOTHl OCTPOSHHOTO YEIOBEKO-MAIIMHHOTO MHTepdeiica
(UMH) xubepousnueckoit cucrempl ['D. M3yunTh IOrMKy pabOTHIl, OCHOBHbIE OKHAa H
annapatHyo yactb UMM cucrembl. IIpousBecTn HAcTpONKy CHCTEMBI COITIACHO 3aJaHHBIM
MpeToaBaTesieM IapaMeTpam.

Ilopsinox BbINOJIHEHUS:

- MI3y4nTh anmapaTHYIO 4acTb U €€ B3aUMOJICHCTBHE C CEPBEPOM;

- M3yunThb 0611aCTh OCYIIECTBICHUS HACTPOMKHU apaMeTpoB nHTepdelica;

- 3yuuthb CTpyKTYypy MOCTPOECHHOTO UHTEpeiica;

- OcymiecTButh HacTpoiiky UMU.

Mosicnenns k 1abopaTopHoii padoTe

YenoBeko-MalIMHHBIN ~ HHTepdelic KUOeppHU3NUECKOH CHUCTEeMBI pealn30BaH Ha
nporpaMmvHoM obecnedennn Unity. IlpemmymectBamu wucronb3oBanuss Unity  sBISIOTCS
HaJIM4uMe BU3YalIbHOM Cpelbl Pa3pabOTKH, MEXIUIAT(GOPMEHHON MOANEPIKKH H MOIYJIbHOM
CHCTEMBl KOMIIOHEHTOB. K HemocTaTkaM OTHOCAT HOSIBICHHE CIOXKHOCTeH mpu pabore ¢
MHOTOKOMITOHCHTHBIMH CXEMaMH U 3aTPYAHECHUS IPH IOJKIIOUCHIN BHEITHUX OUOINOTEK.

Penakrop Unity mmeer mnpoctoii Drag&Drop wuHTepdeiic, Jerko HacTpauBaeMBbIii,
COCTOAIIUH U3 pa3sIMYHBIX OKOH, OJarojiapsi yeMy MOXKHO IPOU3BOAUTH OTJIAAKY IPUIOKEHUH
npsiMo B penaktope. Pacuérel Gpusuku npon3Boaut ¢pusudeckuii qemkok PhysX ot NVIDIA.

Ha pucynke 5 mnpeacTaBieH au3ailH U anropuT™ (QyHKIMOHHPOBAHHSA UEIOBEKO-
MamuHHOro uHTepdeiica (UMU) kubepdusuueckoit cucremsl I'D. Paspaborammeni UMK
HpecTaBisieT COO0H OMMHHAIIATE OT/ETEHO BCIUIBIBAIOIINX OKOH:

— OKHO OCHOBHOTO MEHIO B KOTOPOM MOXKHO BBIOpAaTh KakK IOJIb30BaTellb BOHIET B
cHCTeMy: ITIaBHBIM cepBep (cpela pa3paboTuuKa), aAMUHUCTPATOp (IOJHBIA JOCTYH KO BCEM
peXHMaM CHCTEeMbI) M HaOojarens (TOJBKO MOHHTOPHHI IapaMeTPOB, KOTOPBIE pa3peleHbl
aJIMUHHCTPATOPOM), MOAOOHBI IOIXOJ IO3BOISET OOECHEYMTh MAKCUMAIbHBIH ypPOBEHb
UH()OPMAMOHHOH 0€30MIaCHOCTH CHCTEMBI;

— OKHAa OCHOBHOTO CepBepa, aJMHHICTpaTopa M HaOIIOJAaTeNs COOTBETCTBEHHO CO
CBOMMH KOHTEKCTHBIMU [IOJIMEHIO;

— OKHO KOHTEKCTHOIO IOAMEHIO II03BOJIIET IEPEXOMUTh B pPa3leibl: IMOCTOSHHOE
HAIpsDKEHUE, TEePEeMEHHOE HaNpsHKEHHE, OCBEUIEHHOCTb, NapaMeTphl OKPYXKaloIeH Cpemsl,
3NIEKTpUYECKas Harpy3Ka, KOMMYTalUs U aKKayHT;

— OKHO IIOCTOSHHOE HANpsOKEHHE ITO3BOJIET OTCIIEKUBATh: IIOCTOSHHOE HANPSDKCHUE
Harpy3KkH, COJTHEUHOH OaTapeH, akKyMyJIsITOPHOH 0aTaped, a Takke IMPOU3BOAUTH KOMMYTALIHU
nemeid BKIIOYEHUs WM OTKIIOYEHUS: HMUTAlUM OCBEILEHUs COJNHEYHOH Oartapen,
aKKyMyJIITOpHOH OaTapeu, CONHEYHOU OaTaper U BETpOreHepaTopa Mo ILeMH MOCTOSHHOIO TOKa
(Harpysku);

— OKHO IIepeMEHHOE HAIPsDKEHHUE TI03BOJLIET OTCIEKHBATh IIEpEMEHHOE HalpspKeHue (a3
A, B u C BerporeHepatopa, a TaKxe NPOU3BOANUTE KOMMYTAI[MM Ienel BKIIOYEHHS WM
OTKJIIOUEHHUS BETPOreHEPaTopa o IICNH IEPEMEHHOI0 TOKa;

— OKHO OCBEILEHHOCTb II03BOJIET OTCIEKUBATh OCBEILEHHOCTh COJHEUHOH OaTrapen Ha
COJTHIIC M OCBEIIEHHOCTh ['D B TeHU;

— OKHO TIapaMeTphl OKpPYXKAIOIIeH Cpexsl IO3BOJISET OTCIEKHBATh TEMIEPaTypy H
BIIQXKHOCTH OKPY>KarowlIei cpepl;
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— OKHO DOIEKTpUYecKas Harpy3ka IIO3BOJIIET OTCJIEXKUBATh IOCTOSHHBIA TOK:
aKKyMyJISITOPHOH OaTapeu, COJHEUHOMN OaTtapey U Harpy3Ku;

— OKHO KOMMYTAIIUH MO3BOJSET MPOM3BOAUTH IIEPEKITIOUCHHS IENel BKITIOUCHHS WIH
OTKIIIOYEHHUS: BETPOreHepaTtopa IO LEeMH IIePEeMEHHOTO TOKa, IO IeNH IIOCTOSHHOTO TOKa
(Harpy3ku), IMHTAINK OCBEIICHHUS COTHEYHO GaTapey, akKyMyJIATOPHOH OaTapen M COTHEUHOI
Oarapeu.

Taxxke B OKHax IOCTOSHHOE HANpsDKCHHE, IEPEMEHHOE HaIpsHKCHUE, OCBELIEHHOCTS,
[apaMeTphl OKPY’KAaIOLIeH cpeibl U 3JIeKTpHUecKas Harpy3ka ecThb BO3MOXHOCTB OTCIIEKHBATh
Bce (pU3MIECKUE BEMINHEI B BHIE TPaHKOB, KOTOPHIE CTPOSATCS B peallbHOM BPEMEHN.

s nactpoiiku UMM HeoOxoauMo B INIaBHOM MEHIO BbIOpaTh «[ J1aBHBIN cepBep», Iocie
gero OyJeT BO3MOXHO IEpedTH B Jr000e U3 IMEepPEeuUCICHHBIX Bbllle OKoH. [IpousBoauTsb
HEOOXOJMMBIE HACTPOHKM MOXKHO Iepeiifii B OKHAa IOCTOSHHOE HANpsKEHHE, MEPEeMEHHOE
HamnpspKEHNe ¥ KOMMYTalliH.
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PucyHnok 5 - JIu3aiin yenoBeko-MallnHHOTO HHTepdeiica knubepuznueckoii cuctemsr ['D

JlaGopatopHass pabora Ne3 «IIpuMeHEHHE TEXHOJOTHH KOMIBIOTEPHOTO 3PEHUS B
KubephH3rIecKoil crucreMe

Heap padorsr: uccnenoBats KUIT kubepdusnudeckoil cucremMbl Ha cTeHAe QUKCALUHU JaHHBIX
U3MEPHUTENBHBIX YCTPOUCTB C MPUMEHEHHEM TEXHOJIOTUH MAllTMHHOTO 3pEHUsI.

TlopsiioK BBINOJTHEHHSI:
OcyuecTBUTH cO0pPKY KHOepGu3nYecKoii cucTeMbl:
o IloaKTIOYNTH BCE HIIEMEHTHI CXEMY B SIHMHYIO cHcTeMY (pHUc.6)
e HacTponTs  CBETOOMOOHYIO  PaMKy Ui HOACBETKH  H3MEPUTEIBHOTO
o0opynoBaHusl.

. HaCTpOI/ITL KaM€py CUCTEMbI PACIIO3HABAHUSA.
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e VYcraHOBUTS B 30HY (ukcanuu ganaeix KUII (puc.7).

o Hamucars nporpaMmy 1is ocymiecTBiIeHUs ¢ukcanuu gaHasix ¢ KU
o Ilposectn ucnbrranne KUIT kubepdusndeckoii cucreMsr (puc.8).

o IlIpousBecTH pacyer MOrpenrHOCTH IPOrpaMMbl QUKCAIIN JIQHHBIX.

Pucynok 6 — Cucrema ¢ukcanun gaaabx KATT

Pucynok 7 — ®ororpadus ycranosnennoro KUIT B 30Hy ¢ukcanmu qaHHbIX
ERSp s ogs = o B a I S
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Pucynoxk 8 - Ucneiranue padorsr KUIT xubepdusnaueckoii cucTeMbl
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TlosicHenue k 1agopaTopHoii padoTe

®Dukcanys JaHHBIX MOXET NMPOBOANTCS AByMs pazHeiMy Tunamu KUII. [{nst peannzannm
(uKcauuK MaHHBIX C YCTPOMCTBA HMEIOLIEro LU(PPOBOM 3KpaH OTOOPaKEHUsS] ITaHHBIX,
(hyHKIMOHAT TPOrpaMMBbl JOJDKEH 3aKJII0YaThCsi B PACHO3HABAHUM YHCICHHBIX 3HAUYEHHUH C
skpana KHUII (puc.9).

PZ194U-2X1

Vv

=

Pucynok 9 — Pacrio3naBanue naHusix ¢ nugpposoro KUIT

B cnyuae co crpenounsiMu KUIT HeoOXomMMO NpPOM3BOIAMTH COMOCTABIICHUS Yria
OTKJIOHEHUSI CTPEJKH NPHOOpa M JAaHHBIX I'PagyHpPOBAHHON MKaibl. I 3TOro HeoOX0aUMO B
(yHKIMOHANE MporpaMMe y4YHThIBAaTh (hHKCAUIO yriaa oTkiaoHeHus crpenku KUII (puc.10) c
MOCIEYIONIMM COIOCTaBICHHEM C YHCICHHBIMH 3HA4YCHWSIMH IOKaidbl mnpubopa. JlaHHYIO
(YHKIMIO BO3MOXKHO BHITIOJTHUTH COCTaBHB B IPOTpaMMe Paclio3HaBaHMS TaOIUITy COOTBETCTBHUS
yIjla HaKJIOHa CTPEJIKH U JAaHHBIX mKajbl (puc.11).

Pucynok 10 — ®uxcanus nporpammoii yria HaksioHa crpenku KUIT
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@ soneT - 46,6164 rpan. / 101,... B
80 sonsT = 36,6773 / 125,925 B / 99,7 B
99 soneT =~ 33,1652 / 132,8 B / 102,58
180 soneT = 29,3652 / 139,4 V / 184.5 V
110 sonsT = 25,1287 / 146,3 V / 186.5 V
12@ soneT = 20,6912 / 155,05 V / 108.5 V
130 soneT = 15,8880 / 164,87 V / 111.5 V
/ v

142 soneT = 11,3946 / 175,25 V / 113.85 V
15@ soner = 7,3705 / 185,55 V / 127.9 V
16@ soneT =~ 3,6243 / 195,75V / 134,15V
178 soner = -0,3773 / 206,8 V / 138.65 V
180 soneT = -3,8185 / 215,9V / 141.1 V
19@ sonet = -8,3085 / 227,5V / 143.8 V
200 soneT = -11,8016 / 236,1 V / 145.4 V
210 sonbT = -16,7656 / 247,4 V / 147 V
220 soneT = -21,2213 / 256 V / 148.1 V
230 sonbT = -27,6793 / 266,9 V / 149.25 V

240 sonet = -34,8245 / 275,1 V / 149.8 V
250 soneT = -42,4921 / 282,1 V / 150.45 V

Pucynok 11 — Tabnuna conocraBneHus yria oTkiaoHeHus crpenxu KMIT u naHHBIX
HIKAJIbI

JlaGoparopuas pabGora Ne 4 «M3ydyeHue MpOLECCOB HACTPOMKH CEHCOPOB, JAaTYMKOB,

HMCIIOJHUTEIBHBIX YCTPONMCTB U nepudepuilHoro obopyaoBanus KuOepdU3UUEeCKOd CHUCTEMBI

YIPAaBIEHUs THOPUAHON dIEKTPOCTaHIUEH
Heap padorbl: M3yunTh NpUHIUNUAIBHYIO cXeMy KHOep(H3MYECKOH CHCTEMbI yIpPaBICHUS
I'D. PaccmoTpers ycTpoiicTBa y4eTa JaHHBIX THOPHIHOH 3JIEKTPOCTAHIUH OCYIIECTBISIONINE

MOHHUTOPHHT TIapaMeTPOB BJIEKTPOCTAHIMHU. [Ipon3BecTH MpOrpaMMHYyI0 HACTPOHKY JaTUYHKOB
CHCTEMBI MOHUTOPHUHTA, THaTHOCTUKY U yrpasiaeHus ['D.
Iopsiiok BBINOJIHEHUS
- MI3y4nTh NpHHIUNHATIEHYIO CXEMY;
- OmpemenuTh TUNBl AATYMKOB HEOOXOAUMBIE Ui (DyHKIIMOHUPOBAHUS KUOEpPU3HUECKOH
cuctemsl ['D;
- M3y4nTh cXeMBI MOAKIIIOUEHNS TATINKOB K MHKPOKOHTPOJLIEPY;
- OCyIlIeCTBUTh IPOrPaMMHYIO HACTPOHKY JJATUHKOB;
- [TocTpouTs 0011YIO CXEMY MOIKITIOYESHUS.
Iosicnenus k 1abopaTopHoii padoTe
Kubepdusnueckass cucrema ympasieHus ['D coiepkur B cebe HaT4nku ydera, (UKCAUUH H
O0TOOpaXXEHWH MaHHBIX OJIEKTPOCTAHIMU I OCYIIECTBICHHS MOHHTOPHHIA, IHarHOCTHKU
ynpasiieHus: kubepusuyeckoid cuctemsl I'9.

[TpuHIMIHATBHAS cXeMa KHOep(pU3MIeCcKoil CHCTEeMBI O MarHOCTHKE, MOHUTOPHUHTY U
ynpasienuto I'O npezcrasiena Ha pucyHke 12.
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Pucynok 12 -[IpuanunmiansHas cxema KHOepHU3MIECKOH CHCTEMBI 10 THarHOCTHKE,
MOHMTODPUHTIY U ynpaBieHuto ['D

Jlnst u3MepeHust nepeMeHHOro HampsbkeHus (a3 A, B m C cBepXIpOBOZHHKOBOTO
reHepaTopa HCHONB3yIOTCs Monynu Voltage Sensor. Ha mamHOM Monyne peann3oBaH
PE3UCTHBHBIN JEIUTENb HANPSKEHHs, KOTOPbIA uMeeT kodpduiuent 1 k 5 (koapduuuent 0,2).
OTO 3HAYUT, YTO HA BXOJE MOJYJIS HAINPsSHKEHUE MOXKET U3MeHAThest oT 0 o 25 B, a Ha BbIXOJIE
OHO OyZeT MpONOPLUUOHAIBHO pacnpeneseHo B nuanazone or 0 no 5 B. Takue ke paTuyuku
YCTaHOBJICHBI AT U3MEPEHUS:

— TIOCTOSIHHOTO HaIpsDKEHUE COTHEYHOH OaTapen;

— MTOCTOSIHHOTO HAINPSHKEHHS aKKyMYJIITOPHOI OaTaper.

JlaHHBIE JAaTYMKU IPOrPaAMMUPYIOTCS IIPH TOMOLIBIO 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"); }

Toxkmtouenue moaynu Voltage Sensor mponu3BoguTCs COTNIacHO cxeme pucyHok 13.
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Pucynok 13 — Cxema moaximodeHust Moayis Voltage Sensor

Jlns u3MepeHHs IepeMEHHBIX TOKOB (ha3 CBEPXIPOBOAHHKOBOTO BETPOTEHEPATOpa
UCIIONB3YIOTCA JaTUYUKU U3MEPeHUs CUIbl ToKa Ha 6a3e Mukpocxembl ACS712, Bimouaromieil B
ce0st matumk Xomna. Jnsg KOppeKTHOH paboThl maTyMka Toka HOMHHAIOM 30 A, psagoM ¢
JTATYUKOM pa3MelleH MeAHbIi npoBoanuk. Cam gaTduk XoIia pacionaraercsl HemocpeICTBEHHO
Ha KpUCTalJIE€ MHUKPOCXeMbl. Taike MAaHHBIM [aTYMKOM B MPEACTABICHHOM KOMILIEKCE
M3MEpSCTCS M BHIIPSIMIICHHBIN ITOCTOSIHHBIH TOK CBEPXIIPOBOJHHKOBOTO BETPOTEHEpATOpa HIIH
TOK Harpy3KHu.
Taxoke JaHHbBIE JATYUKU UCHONB3YIOTCS IS U3MEPEHHUS:

— TOKa COJHEYHOH Oartapeu;

— NIOCTOSIHHBIN TOK aKKyMYJIITOPHOH OaTapeu.
Muxkpocxemsr ACS712 mporpaMMupyeTcsi ¢ TOMOIIBIO CIIEAYIOIIEro KoJa:

#include <math.h>

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

loat sss=analogRead(A1);

float ddd=512.0-sss;

float fff=ddd*0.0705;

Serial.print("l: ");

Serial.print(fff);

Serial.printin(" A"); }

[Monkmouenne ACS712 nnst u3MepeHns: HOCTOSTHHOTO TOKA TPOM3BOIUTCS COTIIACHO
cxeMe, IpeICTaBIeHHON Ha pUCyHKe 14.
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Pucynok 14 — Cxema noaxmouenus naranka ACS712

BrinpsiMieHHOE OCTOSTHHOE HAIpsKEHHE CBEPXIPOBOJAHUKOBOIO BETpOreHepaTopa Ml
HaIpsDKeHUE Ha Harpys3ke MU3MepsieTcs ¢ nMoMolbio aarunka MAX471. [luanazoH u3mMepseMoro
HanpspkeHust cocrtaiusier or 0 mo 25 B, npu nuranuum oT MuKpokoHTpoiepa 5 B. Tox
U3MEPSIETCS TOCPEACTBOM M3MEPUTEIBHOTO IIIYHTa BO BCTPOEHHOM MUKpocxeme MAX471.
Jatunk MAX471 nporpaMmmupyercst Ipy NOMOIIN KOAa:

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"); }
Monxmouenue natunka MAX471 npou3BOAUTCS COTIIACHO CXEMe PUCYHOK 15.

@ MAXST]L

Arduing Mega 2560

[crD
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Pucynok 15 — Cxema moJximo4YeHus aHaJIOrOBOTO JaTYMKa TOKa U HanpspkeHuss MAX471

Temneparypa U BIAXHOCTb OKpY)Karolleil cpeapl u3Mepsercss HU(PPOBBIM AaTYHMKOM
TEeMIIEpaTypbl W BIAXHOCTH BbICOKOW TouHOCTM DHT22. MakcumanbHasi MOTpEeNIHOCTb
u3MepeHus: Temieparypsl cocraBisier +/- 1 °C. IlorpemiHocTh HU3MEpPEHHS OTHOCHUTENbHON
BJIQXXHOCTH HAaXOJIUTCs B npenenax ot +/-2 % no +/-4 %.
Jaruuk DHT22 nporpaMMupyercst ¢ IOMOLIbIO KOJA:

#include «DHT.h"

#define DHTPIN 2 // BbIBOA, K KOTOPOMY MOJKIIIOYACTCS TATUUK

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

dht.begin();

}

void loop() {

delay(250); / cuutsiBaHUE TEMITEpaTyphl WIH BIQKHOCTH 3aHUMaeT 250 mMc

float h = dht.readHumidity(); // cantsiBaHKe TemmepaTypsl B rpagycax Lleabcus

float t = dht.readTemperature(); // mpoBepsieM, ObIIN K OIINOKY P CUUTHIBAHUH H,
eciH ObUIN, HAYMHAEM 3aHOBO

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

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

return;

} //BbIBOAMM MH(pOpManKo B MOHUTOP MOCIIEA0BATENLHOTO [TOPTa

Serial.print("Humidity: ");

Serial.print(h);

Serial.print(" %\t");

Serial.print("Temperature: ");

Serial.print(t);

Serial.printin("* *C *);

}

IMoaxiroyeHre qTaHHBIX JaTYHKOB MPOU3BOAUTCA COI'IACHO CXEME PUCYHOK 16.
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Pucynok 16 — Cxema noaxitodeHus Hu(poBoro JaT4uka TeMIepaTypsbl U BIaXKHOCTH BbICOKOH
Tounoctu DHT22
I[.TIH OonpeAcIcHUusl OCBCIICHHOCTU ITOBEPXHOCTU COJTHEUHOM 6aTapeH U TIOBEPXHOCTH
Bokpyr ['D (B TeHn) ucnons3yercst Trema-MoayiIb TaTYUK OCBEHIEHHOCTH.
Trema-moayb POrpaMMHPYETCs ¢ TOMOIIBIO KOAA:
#define light A0
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");}
HOIIKJ'IIO‘ICHI/IC JAAaHHBIX JaTYUKOB IIPOU3BOJAUTCS COTIJIACHO CXEME PUCYHOK 17.
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Pucynok 17 — Cxema NOAKITIOYEHHUS JATYNKA OCBEIIEHHOCTH

Taxxe KH6€p(1)I/I3PI'-ICCKa$[ CHUCTEMA IPEATIOIAaracT N3MEPECHUEC IICPEMEHHOI O HAIIPSIKCHUEC
nocJe npeodpaszoBatels Ha Harpy3Ke MepeMEeHHOro TOKa. JJaHHOeHANPsHKEHHE MOXKET JOCTUTaTh
250 B, s ero u3MmepeHus NMpUMEHseTcs NaT4MK rnepeMeHHoro Hampspkenuss ZMPT101B. On
npezncTasiser codoit oxHo(a3HbIH NOHMKAIOIMI TpaHCHOPMATOP HANPSHKEHUS, TO3BOJISIONIMI
U3MEPSTh HaINlPsHKEHUE IEPEeMEHHOro TOKa B Auanas3oHe ot 195 no 250 B.
Jaruuk ZMPT101B nporpammupyercst ¢ IOMOILBIO 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");}
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TloakmoueHue NaHHbIX JaTYUKOB TMPOU3BOAUTCS COIIAaCHO CXEME PUCYHOK 18.
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Pucynok 18 — Cxema noakmtodeHus JaTurka nepeMeHHoro Hanpsbkenus ZMPT101B
Bce xoMMyTaImm, KOTOphIe OCYIIECTBISIET pa3pabaTbiBaeMas Knubepdusnaeckas cucremMa
B y3J1ax U djeMeHTax ['D, ocylecTBIAI0TCS NP IOMOIIU PENeHHOro MOLys ¢ LIECTHAALAThIO
3IIEKTPOMEXAHHUYECKIMU pelle ¢ KOMMYTallHOHHBIMU XapaKTePUCTUKaMU 110 HanpspkeHuro 250 B
n Toky 10 A.
[MpuHnunmManeHas cxemMa MOJKIIOUEHN pelie IpeicTaBIeHa Ha pucyHKe 19.

SV Adapter

Pucynoxk 19 — [puHuunuansHas cxema MOoAKIIOUSHUs peIeHHOr0 MO JIs

JlaGoparopHas pabora NeS «MccienoBaHue mapaMeTpoB M XapaKTEPUCTHK Kubepdusnuueckon
CHCTEMBI YIIPaBICHUS THOPHIHOH ITEKTPOCTaHIINE

Heap padorsr: [Ipoussectu ucnbitanue kubephusmdeckoit cucrembl ['D. CpaBHHTH JaHHbIE
CTallMOHAPHBIX KOHTPOJIBHO-U3MepUTeNbHBIX npubopoB (KUIT) crenna ¢ maHHBIMH JAaTYHKOB,
BBIBOJJMMBIX Ha MUKporporeccop. OCyIEeCTBUTh M OLEHUTh PacuyeT OTKJIOHEHUs pe3ybTaToB
JIAHHBIX CEHCOPOB.

Iopsinoxk BbINOJIHEHUS:
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- I[IpousBecTu ucnplTanue KUO6epHUIMIECKOI CHCTEMBI;
- CHATb JaHHble co cranuoHapHeix KUII,
- 3aduKCHPOBaTh JTaHHEIE CEHCOPOB C cepBepa KNOEpHU3NIECKONH CHCTEMBI
- [Ipou3BecTH pacuer OTKIOHEHHs! JaHHBIX CEHCOPOB OT craroHapHblx KUII,
- OUEHUTD CTENEeHb OTKIIOHEHHS JaHHbIX.
TlosicHenus k 1adopaTopHoii padore
Tlepen mnpoBemeHHMe WCHBITAHHS CHCTEMBI HEOOXOXMMO IIPOHU3BECTH HACTPOHKY
yenoBeko-MamuHHoro nHTepdeiica (YMU). CornacHo BBIIAaHHOMY 33/laHUIO IPENOAaBaTeNeM
TIPOU3BECTH BKITIOUEHNE WM BBIKIIOYEHHE B OKHE KOMMYTAllHU:
- perne OCBELICHHs COTHEUHOI OaTapen;
- pene akKyMyJIsTopa;
- pene conHe4yHOM GaTapen.
- TpéxdazHoro aBTOMara.
IIponssectn ucnbITanne kubepduznueckoit cxemsr I'D.
3amucarh qanHbie co cranponapubix KUIT crenna (puc.20):
- epeMeHHOro TpEX(Ha3HOro HANPSHKEHUST BETPOreHepaTopa;
- BBIIPSMJIEHHOT'O TOKAa BETPOTeHEPaTopa;
- BBIIPSMIIEHHOTO HAINIPsDKEHUS BETPOTEHEPaTopa;
- TOKa aKKyMYJISITOpa;

- HaNPsHKEHUs aKKyMYJIATOpa;
- TOKa COJHEYHOH Oarapew;
- HaNpsDKEHUs COJHEYHOi OaTapeu.

A - i s AL il N R
Pucynok 20 — Biiok KOHTPOJIBbHO-U3MEPUTENBHBIX IPUOOPOB U anmapaToB

3arpy3uTh Takue K€ JaHHbIC H3MEPUTENBHBIX JAaTYMKOB C CEpBepa yNpaBICHUs
KknOepdu3nIecKoil CUCTEMBI.

OTKJIOHEHHE JAHHBIX AaTYuKOB OT crarmonapubeix KUII He nommkHOo npessimaTh 1-2%.
OTKJIOHEHHE PAacCUUTATh 0 hopMmyie:
AX = Xiam — Xar

AX

v =X3r

* 100

AX . abcoIroTHAS NOTrpelIHOCTD, X“3M - HW3MEpEHHas BEJIM4YMUHA, X3T' OTaJIOHHasA

I'ne
BEJIMYMHA, - OTHOCHTEIbHASI IIOTPELIHOCTb.

IlomyuenHas oTHOCHTENbHAS IOTPELIHOCTD HE JOJKHA IpeBbImaTh 1-2%.

Crpykrypa u dhopma oTueTa 0 1adbopaTopHoi paboTe
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Ha3zBanue yueOHOro 3aBefeHust

KA®EJIPA No

OTYET
3ALIUIIEH C OLIEHKOM

TIPETTOJABATEJIb

JOJDKHOCTB, Y4. CTCIICHb, 3BAHUEC TIOJIIMCh, JaTa HHUIHAJIBI, Cl)aMI/IJ'I]/[ﬂ

OTYET I10 IABOPATOPHOI PABOTE

o kypcy: KUBEPONU3UYECKHWE CUCTEMbBI 1 TEXHOJIOT U

PABOTY BBITTIOJIHWUJT
CTYJEHT I'P. Ne

IMOANMCH, 1aTa WHULMAJIbI, CbaMl/lJ'Il/Iﬂ

Cankr-IlerepOypr 20
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CopnepixaHue oT4eTa:

Hean padoTsI:

3agaum:

Teoperuueckue cBeeHH

B orgere mo maGoparopHOl paboTe 00s3aTENBHO MOJDKHBI OBITH YKa3aHBl TEOPETHYECKHE
CBEIICHUs, HEOOXOIUMBIC JJIsl BBIMOJIHEHUs J1abOpaTOpPHOH pabOThI, B TOM YHCIE NaHHBIE 00
YCTaHOBKE, Ha KOTOPOH BBIIONIHATIACH PadoTa.

PacyerHo-rpajguyeckas 4acThb

B Hagane yxa3pIBaroTCst HCXOIHbIE JAHHBIE, PACUETHI, TPaUUECKIE ITOCTPOCHUSL.

BbIBOABI

Otyer 1o J1labopaTopHON paboTe 00S3aTENBFHO JODKEH COJEpKaTh BBIBOABI IO J1aOOPaTOPHOM
pabore, B KOTOPO# JOIKHBI OTPaXKaThCsl (PaKThl JOCTHIKCHHS TSITH.

CHncoK HCMOJIb3yeMOii JTNTEPaTyPhI
CIIMCOK HMCIONIb3yeMo# nutepaTypbl opopmisercs B coorBerctBuu ¢ 'OCT 7.0.100-2018 —

bubnmorpapuueckas 3anuchk. bubnmorpaduyeckoe onucanne. OOmuMe TpeOOBaHUS U MpaBUIa
COCTaBIICHUSL.

TpeboBanus K ohOPMIEHHIO OTYETA O J1A0OPATOPHO paboTe

IIpaBuia odpopmiienns oryera

1. O6mue TpedoBanus

1.1. B coorBerctBuu ¢ I'OCT 7.32-2017 — CUBUJ. Otuer 0 Hay4HO-HCCIEIOBATEIBCKOM
padore. CtpykTypa u mpaBuia opOpMIICHHUS OT4eT No JaboparopHoil padore odopmisiercs

1r00BIM IIEYaTHBIM CIIOCOOOM Ha OZIHOI CTOpOHE nucTa Oenoi Oymaru dopmarta A4.

1.2.B oruere mno maboparopHoii paboTre pomyckaercs wuHTepBan 1.0u 1.5, kernp He
MeHee 12, BbIpaBHUBaHME 110 MIMPUHE, OTCTYI KpacHoi cTpoku 1.0.

1.3. Liset mpudTa J0mKeH ObITh YEPHBIM.
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2. Hymepanus CTpaHHUI 0TYeTA

2.1. CrpaHunel oTdeTa cHeIyeT HyMepoBaThb apaOckuMu Ludpamu, coOIronas CKBO3HYIO
HyMepaIHIO 110 BceMy TeKCTy ordera. HoMep CTpaHHUIBI IPOCTABISIETCS B HU3Y KaXKJIOTO JIMCTa
O LEHTY.

2.2. TUTyIBHBIN JIUCT BKIIOYAETCs B OOIIYI0 HyMepalMIo cTpaHuI otdera. Homep crpaHuIbl Ha
THTYJIBHOM JIICTE HE TIPOCTABIISIETCS.

3. Hymepauus pa3eioB u moapasaeioB oTYeTa

3.1. Pa3menbl DOMKHBI MMETh MOPSAKOBBIE HOMEpa B Ipeleiax BCEro OT4eTa, 0003HaYCHHBIC
apabCckuMH nudpaMu.

3.2. Pa3nensl MOTyT OBITh pa30OUTHI Ha moapasensl. Hymeparius moapas3aenoB cocTaBiserTcs u3
HOMepa pasjelia W Ioapasjeia, 0003HAYEHHOTO depe3 TOYKy, Hampumep, «1.1.». B koHme
Ha3BaHMS PAa3eIoOB U [OAPA3/CIOB TOUKA HE CTAaBUTCSL.

4. NLnumoctpauuun

4.1, MumrocTpaliid - MOJNUCHIBAIOTCS  CHH3Y apaOCKumu nudpamu depe3 mpoben mocie
cioBa «PHCYHOK» W UMEIOT MO0 CKBO3HYIO HYMEpALHIO, THO0 HYMEpAaIHi0 B COOTBETCTBHH C
paszenamu oTdera.

4.2. Bcee wmmmoctpanuu (pUCYHKH) JOJDKHBI HMETh Ha3BaHHE, KOTOPOE YKa3bIBAaeTCs MOCIE
HOMepa WUIIOCTpauuu depe3 Tupe, Hampumep, «Pucynok1l — CTpykTypHas cxema
otHOKOHTYpHOUW CAP».

4.3. Tloanucu Beex WILTIOCTPALIMH BBIPABHUBAIOTCS TI0 LICHTPY CTPOKH.

5. I'padpukn

5.1. T'paduxu momkHbEl OBITH YeTKUMH. [Ipu odopmieHnn rpadgukoB HEOOXOANMO yKa3bIBaTh
0003HauYeHHsI KOOPAMHATHBIX OCEH U caMHX IpadUKOB.

52. Ecmm rpaduku OTpaxaroT CpaBHEHHE JABYX OKCIEPUMEHTOB, PEKOMEHIYeTCs UX
BBIIIOJIHEHHE B OJHOH CHCTEME KOOPAUHAT.

6. Tadauubl

6.1.B oruere mo mabopaTopHOl paboTe PEKOMEHIYEeTCs CKBO3Has  HyMeparimus
tabauu. Jlonyckaercss Hymepauusi TaOJIUIl B IpejeNiax pasjena ortdyera. B atom ciydae Homep
TaOJIMIIBI COCTOUT M3 HOMEpa pasjiesia u MopsIKOBOr0 HoMepa TaOJUIbI, pa3IeIeHHBIX TOYKOH.

6.2. Tabnuibl HyMEpYIOTCs apaOCKUMHU HUBpPaMH.

6.3. Hymepauusi Tabaui mpousBOIUTCsA co cioBoM «Tabmuma» 6e3 3Haka «Noy, Hampumep,
«Tabmuma 1».

6.5.4. Kaxxnast Tabnuua JODKHA MMETh Ha3BaHUE, KOTOPOE CIIeAyeT MOMelaTh Haj Tabnuien
creBa 6e3 ab3aIHOTO OTCTYIIA B OIHY CTPOKY C €€ HOMEPOM Yepe3 THpE.
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11.3. Meroanyueckue yKaszaHusl I8 OOYYAIOIIMUXCS [0 MPOXOXKACHHIO KypCOBOTO
MIPOCKTHPOBAHHS/BBIIIOIHEHHUS KypCOBOi pabOTHI.

KypcoBoii mpoekt/ paboTa MpOBOIMTCS C HENbI0 HOPMUPOBAHUS y 00YJaIOIMXCS OIbITa
KOMIUIEKCHOTO PELICHHsI KOHKPETHBIX 33a4 Npo(ecCHOHABHOM JeTebHOCTH.

KypcoBoii npoekt/ paboTa mo3Bosisier 00y4aromemMycs:

CIpyKTypa HOSCHHUTEIBHON 3alMCKH KYpPCOBOI'O IpoekTa/ paboTel M TpeOOBaHUSA K
0OPMITEHHIO MMOSICHUTENILHOW 3aITUCKU KYPCOBOTO IIPOEKTa/ paboThl

1 TuTy/ILHBIHA JIHCT
TurynbHbIH THUCT cnexyeT opopMIIsITh Ha Onanke. branku st opopmIIeHNST TUTYIBHBIX JIMCTOB
y4eOHbIX padoT npeacrasieHsl Ha caiite ['YAII B paznene «HopMaTiBHast JOKyMEHTAIHSD IS
y4eGHOTO TIporecca.

2 TekeT padoThl

- cienyet ucnonb3oBath wpudt Times New Roman pa3mepom He menee 12 ot (momyckaercs 14
MT), CTPOYHBI, 6e3 BEIIENCHHS, C BHIPABHUBAHHUEM I10 IINPHHE;

- a03aIHBII OTCTYI JOJDKCH OBITH OAMHAKOBBIM U PaBEH IO BCEMY TeKCTy 1,25 cM;

- CTPOKH Pa3eIIOTCS IOy TOPHBIM HHTEPBAIOM;

- IOJISl CTPAHMIIBL: BepxHee U HinkHee — 20 M, JieBoe — 30 MM, npaBoe — 15 Mm;

- TONY)KHPHBIH IIPUQT TIPUMEHSETCS TONBKO Ui 3aroJIOBKOB DA3JeloB M IIOJPA3/IelioB,
3aTr0JIOBKOB CTPYKTYPHBIX JICMCHTOB;

- paspemaercss UCIOJIb30BaTh KOMIIBIOTEPHBIE BO3MOXKHOCTH AKIEGHTUPOBAHUS BHUMAHHS HA
OIIPE/ICNICHHBIX TEPMUHAX, (opMylax, TeopeMax, NpUMEHsss MPUDTHl Pa3sHOM TapHUTYPHL;
- HaAMMEHOBAHUS CTPYKTYpHBIX djeMeHToB pabdorel: «COJJEPXXAHUE», «TEPMUHbBI U
OIPEJIEJIEHU», «([IEPEUEHb COKPAIIEHUN W OBO3HAUYEHWM», «BBEJEHUEY,
«3AKJIIOYEHUEY, «CITMCOK HCIIOJIb3OBAHHBIX HNCTOYHMKOB»,
«[TPMJIOXXEHUE» cienyet pacnonaraTe B CEpeANHE CTPOKH 0€3 TOYKU B KOHIE, MPOIMHCHBIMU
(3araaBHBIMK) OyKBaMHM, HE OAYEPKUBAS;

- BBEJICHUE U 3aKJIFOUCHUE HE HyMEPYIOTCSL.

- Ka)KIbIi CTPYKTYPHBIH 3JIEMEHT U Ka)K/IbIii pa3iesl OCHOBHOM 4acTH clielyeT HauuHaTh ¢ HOBOM
CTpaHHIIBL.

3 OcHOBHYIO YacTh padoThI CJIeyeT JAeJUTh Ha pa3aesbl M M0Apa3/iesbl

- pa3zensl U Mo/pa3/ielsl J0JDKHBI UMETh MOPSAKOBYIO HYMEPALUIO B IIPEIEIax BCEro TeKCTa, 3a
UCKJIIOYEHHEM TTPHII0KEHHIH;

- HyMepOoBaTh UX CJIEIYeT apaOCKUMU IU(pamu;

- HOMEp Tojpa3Jiesia JOJDKeH BKIII0YATh HOMEp pasziena W IOPSIKOBBIA HOMEp Mojpasjena,
pasJieNieHHbIe TOUKOM;

- [10cJIe HoMepa pasJiesa U 1opaszena B TeKCTe TOUKa He CTaBUTCS;

- pa3zeNsl ¥ TOIPa3/IeIbl JOJDKHBI HMETh 3ar0JIOBKH;

- €CJIM 3arojIOBOK paszena, MOoApasfeia MM IyHKTa 3aHHMaeT He OJHY CTPOKY, TO KayKaas
cleAyrolasi CTpOKa JIOJDKHA HAYMHATBCS C  Hadala CTPOKM, Oe3 ald3alHoro OTCTyIa;
- 3aroJIOBKM Pas/eJoB M TOJAPA3JeNoB CIlelyeT neyaraTh ¢ ad3alHOoro OTCTyma C MPOIHUCHOR
OyKBBI,  NOJYXKHPHBIM  IpudromM, ©Oe3  TOYKM B  KOHIE, HE  MNOMYCPKUBAS;
- eciIM  3arojIOBOK  COCTOMT W3  IBYX INPEUIOKCHUH, WX  pasleisioT  TOYKOM;
- IEPEHOCHI CIIOB B 3ar0JI0OBKAX HE JOIyCKAIOTCS;

- o003HaveHHe MOJPA3JeIoB CleAyeT pacroyiaraTh Hocjie ad3alHOro OTCTyNa, PaBHOTO ABYM
3HaKaM OTHOCHUTEJILHO 0003HAYESHUs Pa3/ielioB;

- 0003Ha4YeHHWEe IYHKTOB IIPHBOJAT IOCJIC A03aIlHOrO OTCTYyNa, PAaBHOTO YETHIPEM 3HAKaM
OTHOCHTENFHO 0003HAYEHHS Pa3eiIoB;

- B COJEpPXAaHUM JIOJDKHBI IMPHUBOJIUTHCS HAMMEHOBAHUS CTPYKTYPHBIX JJIEMEHTOB, IOCIE
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3aroJIOBKa Ka)kKA0r0 U3 HUX CTaBAT OTTOYHUE U IPUBOJAT HOMEP CTPAHHIIBL;
- coJepikaHue IOJDKHO BKIIIOYATh BBEJECHHE, HAaUMEHOBAHHUE BCEX DPa3ZeloB U II0JpPa3fielioB,
3aKJII0UYEHHUE, CIIMCOK MCIOJIb30BAHHBIX HCTOYHUKOB U HAMMEHOBAHUE IIPHIIOKEHUM ¢ yKa3aHHEeM
HOMEPOB CTPAHHUI], C KOTOPBIX HAYMHAIOTCS 3TU ICMEHTHI PaOOTEL;

- IepeyueHb COKpalleHuil U 0003HaUeHUil cielyeT pacrmonaraTs B andaBUTHOM mopsake. Eciu
YCIIOBHBIX 0003HaUEHUIl B OTYETE MEHEE TPEX, IepeueHb HE COCTABIIACTCSL.

4 Hymepauus cTpanui

- CTpaHHUIBI ClIeAyeT HyMepoBaTh apaOckuMu Iuppamu, coOIonas CKBO3HYI HyMEpaluio II0
BCEMY TEKCTY pabOTBhI;

- HOMEp CTPaHMIIbI CJIEAYET IPOCTABIIATh B LIEHTPE HUKHEH yacTH JiucTa 0e3 TOUKH;

- TUTYNBHBI ~ JHMCT  JOKEH  BKIIOYAThCS B OONIYI0  HYMEpAmHio  CTPaHHII;
- HOMEp CTPaHUIIbI Ha TUTYJIBHOM JIICTE HE IPOCTABIIACTCS.

5 Pucynku

- Ha BCE PHCYHKHU JOJDKHBI OBITh CCHUTKH:

...B COOTBETCTBHH C PHCYHKOM 1;

- PHUCYHKH, 32 HCKIIOUEHHEM pPHCYHKOB IPUIOKEHHH, CIeoyeT HyMepoBaTh apaOCKHMH
uudpamu;

- PHCYHKH MOTYT MMETh HaHMEHOBAaHHE M HOSCHHUTEIbHBIC JAHHBIC, KOTOPHIE MOMEMIAIOTCS B
CTpOKE HaJ Ha3BaHUEM PHCYHKa:

Pucynok 1 — Jleranu npubopa

- PHUCYHKH KaXJOTO IPUIIOKEHHS JOJDKHBI 0003HAUaThCA OTICNBHOM HyMepalueid apaOCKuMU
uudpamu ¢ godasieHneM nepesn udpoit 0003HaueHHsT TPUIIOKEHUSL:

Pucynok A.3 (TpeTuil pUCyHOK NPHIIOKEHHS A).

6 Tabauubl

- Ha BCE TAOIMIBI JOJDKHBI OBITH CCBUIKH, IPH CCBUIKE CICAyeT MHCaThb CIOBO «Tabiuia» c
yKazaHHeM ee HoMepa;

- TaOJUIBI, 32 UCKIIOYEHNEM TAOIHIl MPHIIOKEHNUH, ClleayeT HyMepoBaTh apabcKuMu nudpamu
CKBO3HOW HyMepaiuei;

- HAUMEHOBaHME TaOJMIBI CIeAyeT IOMEIaTh Haj Tabauiel ciesa, 0e3 ab3alHOrO OTCTyma:
Tabnuua 1 — Jleranu npubopa

- TaOJIMIBI KaXKIOT0 IPHUIOKEHHs 0003HAYAIOT OT/EILHON HyMepaluel apabckumu nudpamu ¢
Jo6aBIIeHNeM Tepe]] POt 0003HAUSHHS TTPUIIOKEHHS:

Tabmuma b.2 (Bropas tabnuna npunoxerns b)

- eciy TaOIHLa MePEeHOCUTCS Ha CICAYIONIYI0 CTPAHUILy, IOJ] 3ar0JIOBKOM rpad DODKHA OBITh
CTpOKa C HOMEPOM KOJIOHOK, Ha CleJylolleil crpanune mnojx HasBanueM «IIpomomxenue
TabIMIEI 1» TaeTcs cTpoka ¢ HOMEPOM KOJIOHOK.

7 IlpuiioxeHust

- B TEKCTE OTYETa Ha BCE MPHJIOKEHHS JOJDKHBI OBITh CCBUIKH, MPUIIOKEHUS PACIIONIATaloTCsl B
MOPSIJIKE CCHUIOK HA HUX B TEKCTE OTYETA;

- Ka)XKJ10€ MIPHUIIOKEHHE CIIEAYEeT pa3MellaTh C HOBOW CTPAaHUIIBI C YKa3aHHEM B BEpXHEW 4acTu
crpanutsl crnosa «[IPUJIOKEHUEy;

- 3aroJIOBOK NPHWJIOKCHHUS 3alMCHIBAIOT C MPOMUCHOW OYKBBI, IOJYKUPHBIM IHIPHU(TOM,
OTJETBHON CTPOKOH 1O LEHTPY 0€3 TOYKH B KOHIIE;

- IPUJIOXKEHHsI 0003HAYAIOTCS TPONUCHBIMU OYKBAMM KUPUILTMYECKOro andaBura, HaUuHas ¢ A,
3a UCKJTIOUeHHEM OYKB E,3,110,4, b, bl, b;

- JIOMyCKaeTcsi 0003HauCHUE MPHUIOKEHUH OyKBaMH JIATHHCKOTO ai(aBuTa, 3a UCKIIoueHneM | u
O;
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- B CcilydYae TIIOJHOTO WCIIOIb30BaHHUsS OYKB KHPHIMYCCKOTO M JIATHHCKOrO andaBuTa
JIoIycKaercsi 0003HaYaTh MPUIOKEHUS apaOCKUMHU [U(pamu;
- TIPWIOKEHHE CIEIyeT paclojaraTb IOCIEe CHHCKa HCIIOIB30BAHHBIX HCTOYHHKOB.

8 ClCOK HCNOJIb30BAHHBIX HCTOYHHKOB

CeeneHust 00 HCTOYHHMKAX CIIEAyeT pacrojiaraTb B IMOPSAKE TOSBICHHS CCHUIOK Ha
HCTOYHUKHA B TEKCTE PabOThl M HyMepoBaTh apabCKUMM LHU(paMH C TOYKOH W mHedaTarbh C
a03amHoro0 OTCTYyTIA.
CHHCOK HCIIONIBb30BAHHBIX HCTOUYHHUKOB ciexyeT odpopmiats B coorBercTBuu ¢ 'OCT 7.0.100 —
2018 «bubnuorpaduueckas 3anucek. bubnuorpaduueckoe onucanuey.
[Ipumepsr 6ubmorpaduyeckoro onucanusi B coorBerctBuu ¢ TpedoBanusimu ['OCT 7.0.100 —
2018 mpencrasiiens! Ha caiite ['VYAII B paznene «HopmatuBHast JOKyMeHTaUMs» Ui y4eOHOTO
mporecca.

11.4. Meroauyeckue yka3aHus Uil 0Oy4YarOIMXCs O MPOXOXKACHHIO CAMOCTOSTEILHOM
paboTsl

B xozie BBINOJIHEHUS CaMOCTOSTENBHOW PaboTHl, 00yJalOMHUiics BBIIOMHSACT PaboTy IO
3aJaHUIO U TIPH METOAMYECKOM PYKOBOJCTBE IIPEIOJaBaTeNsd, HO 0€3 ero HEeMmoCpeICTBEHHOTO
y4acTusi.

Jns oOydarommxcsi mo 3aouHOM (opme 0OydyeHHs, caMOCTOATENbHAs pPadoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mpormecce BBIIONHEHHST CaMOCTOSATEIBHOI paboThl, y obydaromierocs (opMHUpyeTcs
1esecoo0pa3Hoe INIAaHNPOBAaHUE Padouero BpeMEHH, KOTOPOe IIO3BOJIAET UM Pa3BHBATh YMEHUS
W HaBBIKM B YCBOCHHHM M CHUCTEMATH3allMU NPHOOpETaeMbIX 3HAHUi, 00ecreuuBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TEPUOA OOYYCHHs, MOMOTacT MOJYYUTh HABBIKH MOBBIILICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MeTonuuecKIMH ~ MaTepHajlaMy,  HaNpaBISIONIMMH  CaMOCTOSTEIBHYIO  paboTy
00y4atOUIMX CSSBISIOTCSL:

—  y4eOHO-METOIMYECKHil MaTepHall 110 AUCUUILINHE;

—  METOIMYECKHE YKa3aHHs IO BBIMOJHEHHIO KOHTPOJBHBIX paboT (i oOydaronmxcs
0 3204HOH (popMe 00yUeHus).

11.5. Meronuueckne yKazaHWs IS OOYYAIOUIMXCS 110 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl YCIIEBACMOCTH.

Texymuil KOHTpPONb yCHEBAEMOCTH IPEAYCMAaTPUBAET KOHTPOJIb KadeCTBA 3HAHHMH
00y4arouMxcs, OCYLIECTBISIEMOTO B TEUEHHE CEMECTpa C LIENbI0 OLCHUBAHUS XOAa OCBOCHUS
JUCUUILTHHBL. TeKyIni KOHTPOJIb YCIIEBAEMOCTH MPOXOIUT B popMare TecToB - Tabmuia 18.

11.6. Meroauyeckue ykasaHUs A O0y4HaroIIUXCsl MO MPOXOXKACHHIO MPOMEKYTOYHOM
aTTeCTaLHH.

IIpomexxyTouHass ~ arTecTanuss  OOyJalomUXCs  NPEXyCMaTpUBacT  OICHUBAHHE
MPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3YJIBTaTOB 00ydeHHs 10 qucnuiuHe. OHa BKIIOYAeT B
cebs:

— »oK3aMeH — (opMa ONEHKM 3HAHHWH, IIOMYYEHHBIX OOydalomuMmcsi B IIpoliecce
U3ydeHHs BCell NMCLUIUIMHEI MM ¢ YacTH, HABBIKOB CAMOCTOSITEIBHOH paboThI, CIIOCOOHOCTH
NPUMEHATh MX JUIS PEIICHUS MPAKTHYSCKUX 3aJad. DK3aMeH, KaK INPaBWIO, HMPOBOIHUTCA B
HNEPUOA JK3aMEHAIMOHHOW CECCUM M 3aBEPIUAETCS AaTTECTALMOHHOM OLEHKOM «OTIMYHOM,
«XOPOIIOY», «YAOBICTBOPUTEIBHOY», «HEYIOBICTBOPUTEIHHOY.

ITpomesxyTO4Hast ATTECTALUs TIPOBOANTCS B (hopMe HK3aMeHa. DK3aMeH IIPOBOJUTCS B
YCTHOH (opMe 1o OusieraM B BUJie OATOTOBKU U M3JI0)KEHUs pa3BEPHYTOro orBera. Bpems Ha
MOJrOTOBKY OTBeTa - 60 MUHYT.
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Jluct BHeceHHs H3MEHEHUH B paboUylo MpOrpaMMy AHUCIUIIHHBL

JlaTa BHECCHHSI
W3MEHEHHI 1
JIOTIOJTHEHUH.

ITonmucek BHecuiero
HM3MEHEHHS

CopneprkaHne U3MCHEHHH U IOTIONHEHU I

Jlata u Ne

POTOKOJIA
3aceaHust
Kagenpst

TToamuce
3aB.
Kadenpoii
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