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AHHOTaUs

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

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

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

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

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
y4eOHOTro Iporiecca: JJabopaTtopHbie padOThI, CAMOCTOsATEIbHAS pad0Ta 00yJaroIIerocs.

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

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

SA3bIK 00yUYeHUs 10 AUCIUTUIMHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto mpenonaBaHusi JUCUUIUIMHBL  SBJISIETCS  (OPMHPOBAHUE Y OOYYAIOLIUXCS
TEOPETUYECKUX 3HAHUI U MPAKTUYECKMX YMEHUN U HaBBIKOB B 00JACTH HPOEKTUPOBAHUA,
MOJICIIUPOBAHUS M OTIAAKU KHOEp(PU3MUECKHX CHUCTEM 3JIEKTPOIHEPTeTUYECKHX OOBEKTOB,
chopMUpoBaTh 3HaHHWA B OOJACTH YCTPOMCTBA, NPOEKTUPOBAHUA M MOJEIUPOBAHUS
KuOep(u3nYeckux cuctemax, c(hOpMHUpPOBATh NPEACTABICHUE O KOHLEMIMH PUMEHEHHS
MPOMBIIIJICHHOTO MHTEPHETa, OCHOBHBIE O3Tallbl MPOEKTUPOBAHUS KUOEPPHU3UUECKHX CHCTEM
AIIEKTPOIHEPTETUYECKUX OOBEKTOB, CPOPMHUPOBATH TICPBUYHBIC HABBIKM pa3padOTKH U
MOJIETTUPOBAHUS KHOEPPU3NUECKUX CUCTEM IJIEKTPOIHEPIeTUUECKUX OOBEKTOB.

1.2. Jucumnnuna sBisercs (aKyabTaTUBHOW AMCHUIUIMHOW TIO  HANpaBlICHHUIO
00pasoBaTenbHO MTporpamMMBbl Beiciiero oopasoanus (pamee — OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUME
KOMIETSHIMSIMH WM WX YacTaMHu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuenp KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Kox n HauMeHoBaHMEe HHAMKATOpa
KOMIIETEHIINH KOMIIETCHIIUH JOCTUKEHHS] KOMIIETEHIIUU

[1K-5 Criocoben
MIPOBOJIMTDH aHAH3 H
KOHTpOJb mapameTpoB u | [1K-5. /1.6 ananmsupyer rpaduku

[TpodeccuonanpHbie | ycioBuil paboTh AIIEKTPUYECKUX HArpy30K NoTpedurenei u
KOMIIETEeHIIUH OTJEJIbHBIX onpenenser GakTopsl, KOTOPbIE BIUAIOT Ha
KOMIIOHEHTOB oTpedIIeHUE 3IIEKTPUUECKON IHEPTUU
3JIEKTPOIHEPTeTUUECKOM
CUCTEMBI

2. Mecro nucnutuiiHbEL B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IIPU U3YYECHUH CICYIOUIUX TACIUIUINH:

— IudpoBoe mpoekTupoBaHUE;

3HaHUs, TOJMy4YEHHbIE NPU HU3YYEHUU MaTepuajla JAHHOM JUCLHUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE  3HA4YeHHE, TaK M  MOIYT  HCIOJB30BaTbCid IPU  IPOXOKIECHUH
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTH(PUKAMOHHON
paboTHI.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYJOEMKOCTH OTIENIbHBIX BHIOB Y4eOHOM
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh TUCITUIIITUHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKkocmp oucyunIunbl, 2/ 72 2/ 72
3E/ (uac)
H3 nHux uacoe npakmuueckoi no020moexku 17 17
Ayoumopnuie 3auamus, BCETO 4yac. 17 17




B TOM YHCJIC:

nexrm (JI), (gac)

npaktuueckue/cemunapckue 3anarus  (113),
(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 55 55
Buo npomesxcymounon ammecmauuu. 3ayer, Tldd

mudd. 3auger, sk3amen (3ader, Judd. 3aug, ' Hudd. 3au.
K3 F*) 3au.

K

IIpumeuanue: kaHaUmaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHSITHIMA.
Paznensl, TeMBI AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 9
Paznen 1. ba3oBrsie mOHATHS KHOEPPUINIECKIX 4
CUCTEM
Tema 1.1. bazoBbie MOHATHUS U OCHOBBI
KHOep(PU3NIECKUX CUCTEM
Tema 1.2. O6o0mienHas cxemMa KnOephu3nIecKoi
cucreMbl. Mumyctpus 4.0 u nepexo/1 B HHIYCTPHIO 15

5.0.

Tewma 1.3. IlporpaMMHO-annapatHas 4acTh
KHOep(PU3NIECKUX CUCTEM

Tema 1.4. Cdhepsl npuMeHEHUs] HHAYCTPHATBHBIX
KrOep(PU3NIECKUX CHCTEM.

Paznen 2. LludpoBsle TEXHOIOTHH B 3
KHOEpPU3NUECKUX CHCTEMAX

Tewma 2.1. IIpoMbITIIIIEHHBIN MHTEPHET BEIIEH U
MIPOM3BOJCTBEHHBIE KHOEP(PU3NIECKUE CUCTEMBI
Tewma 2.2. Kubepduzndeckre CHCTEMBI TIOBEPKH 15
KOHTPOJIbHO-U3MEPHUTEIBHBIX YCTPOUCTB

Tema 2.3. TexHOIOrMH KOMIIBIOTEPHOTO 3pEHHUS B
KrOep(pHU3NIecKux cucTeMax

Tewma 2.4. IIpoekTrpoBaHNe UHIYCTPHAIBHBIX
KHOEpPU3NUECKUX CHCTEM

Paznen 3 IlpoexkTupoBaHue U MOAECIUPOBAHUE 3
KHOep(PHU3NIECKUX CUCTEM

Tewma 3.1. Mcnionp30BaHre BCTPAaUBAEMBIX CHCTEM B
KnOep(HU3NUECKHUX CHCTEMaxX 15
Tema 3.2. IIpoekTrpoBaHUE BEIYUCIUTENBHON
KOMITOHEHTBI KHOEepPHU3HUECKON CUCTEMBI

Tewma 3.3. MogenupoBanue KuOepPpU3NIECKUX CHCTEM




Paznen 4. Micnions3oBanue kubeppusngeckon 7
CHCTEMBI IIPH yTIPABICHUH 3JIEKTPOCTAHIIUH

Tema 4.1. Kubepdusnudeckas cucrema AUarHOCTUKU
MOHHUTOPHHTA U yIpaBIeHUS THOPUAHON
3JIEKTPOCTAaHLIMEH

Tema 4.2. Be10op KOMITOHEHTOB KHOEpPU3NICCKOI
CHCTEMBI YIPaBJICHUS THOPHIHOM 3IeKTPOCTaHIeH

Tewma 4.3. Pa3pabotka ynpasienus kudepdusnaeckoit 10

CUCTEMBI THOPUTHON 3TIEKTPOCTAHIINU

Tema 4.4. Pa3zpaboTka 4elIOBEKO-MaIIHHHOTO

uHTepdeiica KHOepHU3NIECKON CHCTEMBI

Tewma 4.5. Vcrionb30BaHne TEXHOJIOTHH BUPTYAIbHOMN

pearlbHOCTH B KnOep(hn3nIecKoil CUCTEME yTIPaBICHUS

rUOpPHUIHON IEKTPOCTaHINN

HUroro B cemectpe: 17 55
Utoro 0 0 17 0 55

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ ONpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/eiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEHO

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | PoOpMbl MPAaKTUUYECKUX | TpPyJOEMKOCTb, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bceero \ \ |

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPHUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a60paTopHbIX paboT TpynoeMKOCT®, | MPAKTHHECKOH | pasaera
n/m (uac) MTOATOTOBKH, | JHCILIHII

(gac) JINHBI
Cemectp 9
1 JIPNel Pa3zpaboTka anroputMa yrpaBieHUS 4 1
KHOeppU3NYecKo CUCTEMON»
2 JIP Ne2 Hactpoiika 4en0BeKo-MallIMHHOIO 3 2
uHTepdeiica kubepPpu3nIecKon CUCTEMbI

6




3 JIP Ne3. [IpuMeHeHHne TeXHOIOTHI 3 3
KOMITBIOTEPHOT'O 3pEHUS B KHOEPPU3UIECKOM
cHcTeMe

4 JIP Ne4. N3yueHue npoueccoB HACTPOUKHU 4 4
CEHCOPOB, JATYMKOB, UCTIOJTHUTEIIbHBIX
YCTPOUCTB U niepudepuitHOro 060pyIOBAHHUS
KnOep(u3nYecKoi CUCTEMbI YIPaBICHUs
rMOpUAHOM 3JIEKTPOCTAaHIUEN

5 | HccnenmoBanue mapamMeTpOB M XapaKTEPUCTUK 3 4
KHOEpPU3NIECKOM CUCTEMBI YIIPABICHHUS
THOPUJTHOM JICKTPOCTAHITUEH

Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEIYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B Ta0IULE /.
Tabnuua 7 — Bugbl caMocTosTeNIbHON pabOThI U €€ TPYJIOEMKOCTb

N Bcero, | Cemectp 9,
Buna camocrostensHOM paboThI

qac qac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 40 40
nucuurnael (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroToBka K TEKyIeMy KOHTPOJIEO 5 5

ycneBaemoctu (TKVY)

Jomamraee 3amganue (/13) 6 6

IToaroToBKa K MpOMEKyTOYHOU
attecranuu (ITA)

Bceero: 55 55

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHON PabOThI 00YUAIOIIUXCS TI0 TUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

udp/ KoymuecTBo 5K3eMIUIApOB B
URL apec bubnmnorpadudeckas ccpliaka OUOIMOTEKE

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

1. NHTennexTyanbHbIe MH(pOPMAITMOHHBIE
CUCTEMBI U METOJIbl NICKYCCTBEHHOT'O MHTEIJIEKTA!
yuebnuk /  A.B.  Awnngpeiunkos, O.H.
AngnpeitunkoBa — Mocksa: UHOPA-M, 2022. —
530c.




2. IlpoMpIIUTEHHBI MHTEpHET Bewiel: ydeOHOe -
nocooue / FO.C. Anmpees, C.JI. TperbsikoB. —
Cankr-TletepOypr, 2019. - 56 c.

3. Kubepdusmueckue  CHCTEMBI  METOIbI
BBICOKOYPOBHEBOI'O IIPOEKTUPOBAHUA: YydeOHOE
nocooue / S.I'. T'opbaues, A.E. [lnatynos, B.1O. -
IIuakeBnuy, M.B. Kompuypmn. -  CaHKT-
[MetepOypr, 2022. - 51 c.

4. CoBpeMeHHBIe TexHOIOTHH. Knbephunaeckue
cuctembl: yueOHOe mocobme / E.M. I'pomakos,
A.A. Cunoposa. — Tomck, 2021. - 166 c. -
5. Unrepuer Bemei. MccremoBanus n 00J1acTh
npumenenusi: Mounorpadus/ 3apamenckux E.IL, -
Aptembe U.E. - M.: HUIl UH®PA-M, 2015. -

188 c.

6. DJCKTPO’HEPTreTUYECKH  KOMIUIEKC  CO 25
CBEPXIPOBOTHUKOBBIM 000pyI0BaHHEM:

pa3paborka, CO3/1aHMe, UCCIIeIOBaHUE:

moHorpagust /ABtopsl: M.B. Bypakos, C.B.
Conénprif, C.C. Tumodees, M.A. TypybOaHos,
J.B. llumnakos, B.®. IllunuiakoB / mox pen.
B.®. IIunurakosa, H0.A. AnroxusHoi. — CIIO.:
I'VAIL 2018. - 288 c.

7. BreinonHeHnue paboT MO OHOM WIIN HECKOJIbKUM
npodeccusiM pabodnX, TOMHKHOCTSIM CITy)KaIlnX — 25
Hanaguuk KUIIuA: MmeToanueckue yka3zaHus K
BBITIOTHEHUIO JJabopaTopHbix padot / C.B.
Conénsiit, A.K. IIpomaxosa, O.4. Conénas. —
Cankrt-TletepOypr, 2017. — 75 c.

7. TlepeyeHb AIMEKTPOHHBIX 00OPa30BaATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX i OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL agpec HaumeHnoBanue
https://profstandart.rosmintrud.ru Baza npoheccHOHATBHBIX CTAaHIAPTOB
https://www.elibrary.ru baza MeToMyecKuX MOCOOUi U HAYYHBIX CcTAaTE
https://lib.guap.ru/jirbis2/index.php | Dnexrponnas 6ubmmorexa I'Y ATl

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepedeHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBiieH B Tadsmire 10.

Tabmuua 10 — [TepeueHb nporpaMMHOTo oOecredeHus

Ne i/ HaumeHnoBanue

All Cups (https://cups.online/ru/)




8.2. llepeuenp  MH(MOPMAIIMOHHO-CIIPABOYHBIX  CHUCTEM,  HCHOJB3YEMBIX  MpHU
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

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

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

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

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 | MynpTuMenuiiHas JeKUUOHHAs ay IUTOPUS 21-21
YueOunas mabopatopusi ¢ obopynoanrem «Kubepduzuueckue 31-04
CHCTEMBI», KOMIIBIOTEPHI C BBIXOJOM B HHTEPHET

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OLIGHOYHBIX CpPEACTB Ui TPOBEACHUS MPOMEKYTOUHOM AaTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPECTB I IPOBEICHHS POMEKYTOYHON aTTeCTalluU

Bua npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUHBIX CPEACTB

JnddepernmpoBaHHbIil 3a4ET Crmcok BompocoB K qudd.3aucTy.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMM O0yJyarouuMucs NpUMeHsieTcs S-0ajibHasi IIKana OLEHKH c(HOpMHUpPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJFHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢()OPMHUPOBAHHOCTH KOMIETEHUIUHN

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutpHas mIKama P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T0 M3JIaracrT,

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSTUH.

«OTIIMYHO»
GaduTCHO»

— o0yyaronuiicss TBEpI0 YCBOWJI MPOrpaMMHBIM MaTepuall, TpaMOTHO
U, 0 CYLIECTBY, M3JIaraeT €ro, ONUpPasCh HAa 3HAHUS OCHOBHOU
JUTEPaTypPhI;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEM;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JAESITEeIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HaYy4YHbIE NIOJIOKEHUS;

(XOPOLIO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrPAaMMHBIN MaTepual,
II0 CYIIECTBY, M3JaraeT €ro, ONUpasChb Ha 3HAHWUS TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«y/IOBJICTBOPUTEITHHOY .

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TIPUMEHEHWUU 3HAHHMA
«BAYTCHO»
HAIPaBIICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OPMYyITUPOBAHUHN BBIBOJIOB 1 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OMMMOKA W  HETOYHOCTH  IIPH
«HEYIOBJICTBOPUTEITHHOY
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HAIIPaBIICHUY;
«HE 324TCHO»

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

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa peIcTaBlIeHbl B Taowmie 15.

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

Ko
Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa A
WHJIMKaTopa
Y4eOHBIM IIIAaHOM HE MTPEAYCMOTPEHO
Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! miis qudd. 3auera
Kon
Ne n/m Ilepedens BonpocoB Wi 1ud@. 3auera
p P At g WHIMKaTopa
1. Yro Takoe kubepdusnueckas cucrema? IK-5. J1.6

2. OCHOBBI MOJIETUPOBAHUS KUOEPPUINUECKUX CUCTEM?

3. Cdepsl npumeHeHHs KHOEpPU3UUECKUX cUCTEM?

4. Ilepeuncnure mpoOeMbl IOCTPOEHUS KNOepprU3nuIeckux
cucrem?

5. Kakum o6pazom kubepdusnueckasi CUCTeEMa IPUMEHSTCS B
JHEpPreTHKe?

6. [lepeuncirure KOMIOHEHTHI, BXOAIINE B KHOEPHUZUUECKYIO
CUCTEMY, IPUBEIUTE IPUMEPHI?

7. YTo Takoe BCTpOECHHAas cucrema’?

8. Ilepeuncnute MeTObI yIipaBieHus kuOepdusnueckon
CUCTEMOM?

9. Kakue cymecTtByroT kubephuznyeckre CucTeMbl?

10. B yeM pa3HHIIa MEKy BCTPOEHHON CUCTEMON U
kubephuznyeckoit cucTeMoin?

11. Yro Takoe uHycTpHaibHas kuOeppusnyeckas cucrema’?
12. O6snacT MpUMEHEHHs HHAYCTPHATBHBIX
KHOeppU3NYECKUX CUCTEM?
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13. UTo Takoe MHTEIUIEKTyaJIbHbIE MPOU3BOICTBEHHbIE
CUCTEMBI?

14. Kubephuzndyeckrue cucTeMbl B UHTEIUICKTYaJIbHBIX
IIPOU3BOJICTBEHHBIX CHCTEMaX?

15. Yro Takoe kubepOe30macHOCTh?

16. KubepOe3omacHOCTh 115l HHTEIJICKTYaIbHBIX
MIPOU3BOJICTBEHHBIX CHCTEM?

17. Yro Takoe ypoBHH KHOEp(HU3UUECKON CHCTEMBI,
nepeyucsiere ux?

18. YTo Takoe NpOMBIIIEHHBIE HHTEIUIEKTYaJIbHbIE JaHHbIE?
19. IlprmeHeHre TPOMBIIIICHHBIX HHTEIIEKTYJIbHBIX
JAHHBIX B KHOEpPHU3HMUECKUX cucTeMax?

20. YmpaBineHue uHIyCTpUATBLHON KHOEpPU3NIECKON
CUCTEMOM?

21. Ilepeunciure chepbl TPUMEHEHUS WHYCTPUATBHBIX
kubeppuznyecknx cucrem?

22. Ponb AaHHBIX B HHIYCTPHAIBLHON KHOEphU3NIECKOM
cucreme?

23. Kubepduznuecknii moaxo K CO3JaHUI0 BCTPaUBaCMOM
CUCTEMBI?

24. Ilpumenenue kubeppu3nvIeckux CUCTEM B IIPOLIECCE
MTOBEPKH KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB?

25. YTo Takoe TEXHOJOTUSI KOMIBIOTEPHOTO 3peHUs?

26. IIpuBenuTe MpuUMeps! UPPOBBIX TEXHOJIOTHH,
UCIOJIb3YEMBIX B KHOEp(PpHU3nUeCcKuX cuctemax?

27. 3noxute npuHUIUN padoThl KUOEPPU3NUECKON CUCTEMBI C
MIPUMEHEHHUE TEXHOJIOTMU KOMITBIOTEPHOTO 3peHUs?

28. [IpobneMbl MpOEeKTUPOBAHUS BRIYUCITUTEIHLHOM
KOMITOHEHTHI KHOep(hu3nueckoi cucTeMbl?

29. Hcnonb3zoBanue kubephru3nuecKux CUCTeM AJIs
OCYILIECTBIIEHUS AaBTOMAaTU3aLlUN IPOU3BOJCTBEHHBIX
MPOIIECCOB?

30. Yro Takoe anmnapaTHas 4acTb KHOEPPHU3NUECKON CUCTEMBI?
31. Kubepdusnueckue cucteMbl B pOOOTOTEXHUKE, TIPUBEIUTE
puMepsl?

32. Kubephusnueckne CCUTEMBI C HCTIOIb30BaHUEM
HCKYCCTBEHHOI'O MHTEJIJIEKTa?

33. OcHOBHBIE TPeOOBaHUS K OCTPOCHUIO KHOEPHUZNIECKUX
cucrem?

34. Kakyro posib UTparoT JaHHBIE AJI1 MHAYCTPUAIbHBIX
KHOeppU3NYECKuX CUcTem?

35. Kakum oOpa3oMm kubepduznueckas cucremMa BHEPSETCS B
IIPOU3BOJICTBO?

18. UTto Takoe MpOMBIIUICHHBIE HHTEIJIEKTYaJIbHbIEC TaHHBIC?
19. IlpuMeHeHne NpOMBIIUIEHHBIX HHTEIIEKTYaIbHbIX
TaHHBIX B KHOEp(U3NUECKUX cUcTeMax?

20. YpaBneHre HHAYCTpHAIbHON KNOEepPU3NIeCcKOil
CUCTEMOM?

21. Tlepeuncnute chepbl NPUMEHEHUS UHIYCTPHAIBHBIX
KuOeppu3nYecKux cucrem?

22. Ponb naHHBIX B MHAYCTpUANbHOM KnOepduzndeckoi
cucreme?
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23. Kubepduznuecknii moaxos K CO3JaHUIO0 BCTPaUBaCMOM
CUCTEMBI?

24. [Ipumenenne kuobepPU3NIECKUX CUCTEM B MIPOIIECCE
MOBEPKU KOHTPOJIBHO-U3MEPHUTEIBHBIX TPUOOPOB?

25. YTo Takoe TeXHOJIOTUSI KOMIIBIOTEPHOTO 3pEHUS?

26. IIpuBenuTe npuMeps! UPPOBBIX TEXHOJIOTHH,
UCIOJIb3YEMBIX B KHOep(pU3nueckux cuctemax?

27. I3noxuTe NpUHIUT paboThl KHOEPPU3NIECKON CUCTEMBI C
MIPUMEHEHHUE TEXHOJIOTMU KOMITBIOTEPHOI0 3peHUs?

28. IIpoGyieMbl IPOEKTHPOBAHHUS BEIYUCIUTEIHHON
KOMITOHEHTHI KuObep(hu3nueckoi cucTeMbl?

29. Ucnonp3oBanne KNOEPHU3NIECKUX CUCTEM IS
OCYILIECTBJICHHS aBTOMATU3alIUU IPOU3BOJICTBEHHBIX
MPOIIECCOB?

30. Yro Takoe anmaparHas 4acTb KHOEpPU3NIECKONU CHCTEMBI?
31. Kubepduznyeckre cucTeMsl B pOOOTOTEXHUKE, IPUBEIUTE
pUuMepb1?

32. Kubephusznaeckne CCUTEMBI C HCIIOTH30BAaHUEM
HCKYCCTBEHHOI'O MHTEJIJIEKTa?

33. OcHoBHBIE TpeOOBaHUS K MOCTPOCHUIO KHOEPHUZUUECKUX
cucrem?

34. Kakyro posib UTparoT JaHHBIE 1JIs1 MHYCTPUATIbHBIX
kubeppuzndecknx cucrem?

35. Kakum oOpa3om kubepuznueckas CUCTEMa BHEJIPSIETCS B
IIPOU3BOJICTBO?

36. MozaenupoBanue KHOEPPUINICCKUX CUCTEM?

37. OcHOBHBIE TPeOOBAaHUS K OCTPOCHUIO KHOEPHUZNIECKUX
cucrem?

38. [lepeuncaure nporpaMMbl ClIOCOOHBIE OCYILECTBIATh
MoJIeTTUpoBaHue Kubeppusnueckux cucrem?

39. IIpobaembl pu NPOESKTUPOBAHUU BHIYUCIUTENLHON
KOMITOHEHTHI KuObep(hu3nueckoil cucTeMbl?

40. Yo Takoe BBIYMCINTENbHASI KOMIIOHEHTA
kuOeppusnyeckux cucrema?

41. IlepeuniciuTe TEXHOJIOTUHU, IPUMEHSEMBIE B
KHOep(hU3NYECKUX CUCTEMAX, IPUBEIUTE TPUMEPHI?

42. Yo Takoe UHTEJUIEKTYyaJIbHbIE TEXHOJIOTUH, U UX
UCIOJIb30BaHUE B KMOepdu3nueckux cucremax?

43. IlpuBenuTe npuMepsl IpUMEHEHUs1 Kubeppusnueckoin
CHCTEMBI Ha IPOU3BOJACTBE?

44. YTo Takoe NpOMBILUICHHbII UHTEPHET Beleil?

45. Vcnonp30BaHMe UHTEPHETA Belllel B kuOepduznuecknx
cucremax?

46. YUto Takoe nporpaMMHO-MH(pOpPMaIIMOHHAs cucTema’?

47. IlpumeHeHne mporpaMMHO-UH(OPMAITMOHHOW CUCTEMBI B
KkuOeppu3ndecKkux cuctemax?

48. Ha3zoBuTe KpUTEpUH OLIEHKU KHUOEpPU3NUECKON CUCTEMBI?
49. TlepeuncnuTe TaNbl MOACIUPOBAHUS KNOEPPUINIECKUX
cucrem?

50. [lepeuncnure cepbl MPUMEHEHUS UHIYCTPHAIBHBIX
KnOeppU3NYeCKuX CUcTem?

51. [IpuBeauTe mpuMepbl NPUMEHEHUS] KHOEpPHU3MUECKUX
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CHUCTEM B AJIEKTPOIHEPreTUKe?

52. Ilepeuncnaure 0cOOEHHOCTH HHTETPALIUU
KHOep(pU3NIECKUX CUCTEM B JIEKTPOCHAOKEHHE.

53. Jlns gero B kubepdu3ndeckoii CucTeMe HeoOX0IMMO
YUUTBHIBaTh CUCTEMY 0€30IacHOro JocTyna?

54. IlpuBeauTe npuMepbl BPEIOHOCHBIX aTakK Ha
kuoepdusnyeckyro cucremy?

55. [IpuBeauTe mpuMepsl METOIOB 0OecTIeueHHs
0€301acHOCTH KHOEPPU3NIECKONU CHUCTEMBI?

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

57. Kak kubepdusnueckas cuctemMa IpoOU3BOIUT TUATHOCTUKY
THOPUTHOM DJIEKTPOCTaHIIUCH?

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

59. Kakum 00pa3oM OCYIIECTBISIETCS MOHUTOPHHT JaHHBIX
AJICKTPOCTAHIINKM KHOEPPU3NISCKON CHUCTEMOM ?

60. Anroput™ paboTHI yrpaBieHUs: KHOepHU3NIECKOH
CHCTEMBI THOPUIHOMN 3JIEKTPOCTAHIINN?

61. Uto Takoe 4eioBeKO-MalIMHHBIN HHTEpQEic?

62. UTo Takoe 4e0BEKO-MalTuHHBIN HHTEpdEic
KuOepPU3NIECKON CUCTEMBI?

63. Kubepdusnueckas cuctema ynpaBlieHuUs
ANEKTPOMEXAHUYECKUX KOMILJIEKCOB?

64. [IpyumeHeHne TeXHOJOTU BUPTYaIbHOM U TIOMOJIHEHHON
PeaTbHOCTH B MOCTPOSHUH KHOEP(HU3NIECKON CUCTEMBI?

65. OnpesesieHne COCTOSIHUS AIIEMEHTOB CUCTEMbI HA OCHOBE
JaHHBIX C KHOep(U3MIecKoi CHCTEMBI?

66. CuHTe3 napameTpa oneparopa yrnpaBleHUs
KHOepPU3NYECKUX CUCTEM PA3IMYHbBIX KJIaCCOB?

67. HacTpoiika KOMIOHEHTOB KHOEp(U3NIECKOI CHCTEMBI
yIpaBieHus: THOPUIHOM 37IEKTPOCTaHIINH?

68. ANropuTM yIipaBiIeHUs cepBepaMu B kuOepdusnueckoi
CHCTEME yNpaBJIeHUs] THOPUIHOM 1IEKTPOCTaHIIMU?

[lepeuenp TeM nis KypCOBOIO IPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOW pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO NPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii epedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KypcOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHHsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB JIsI TECTOB

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJAKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCSl 3a04HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

13




Tabmuna 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOPMUPOBAHHMS KOMIIETCHLIMH, COIEpXKarcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaromuXcs
'VAIL

11. Meroauueckue yKazaHus Uit 00yJaIOMIUXCsl 10 OCBOCHUIO TUCIUILTUHBI

llenpto mpenonaBaHus JUCHMIUIUHBL  sBIseTCS (QOpPMHUpOBaHUE y O0OydarOIIUXCS
TEOPETHUUYECKUX 3HAHUN W NPAKTUYECKUX YMEHUU U HaBBIKOB B 00JIACTHM MNPOEKTHUPOBAHUS,
MOJICTIUPOBAHUS U OTJIAIKH KUOEp(PU3MUECKUX CHUCTEM 3JIEKTPOIHEPreTUUECKUX OOBEKTOB,
chopmupoBaTh 3HaHHMA B OOJIACTH YCTPOMCTBA, NPOCKTUPOBAHHS M MOICITUPOBAHUSA
KHUOepPU3NYECKUX CHUCTeMaX, CPOPMHUPOBATH NPEICTABICHWE O KOHIEMNIUU MPUMEHEHUS
IPOMBIIIICHHOTO WHTEPHETA, OCHOBHBIE JTallbl NMPOCKTUPOBAHUS KHOEPPUZNYECKUX CUCTEM
ANEKTPOIHEPIeTUUECKUX OOBEKTOB, CHOPMUPOBATH NEPBUYHBIE HABBIKM pPa3pabOTKH U
MOJIEITUPOBaHMS KHOEP(PU3HIECKUX CHCTEM JIEKTPOIHEPTETUIECKIX 0OBEKTOB.

11.1. Metoauueckue yka3aHusl A OOy4aroLIMXCsl 1O BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xoxe BeIONHEHHS Ja0OPaTOPHBIX paboT OOydYarOmMKCS [OJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHenue 51abopaTtopHbBIX padoOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNesieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3alldsg TEOPETUYECKUX 3HAHUM, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPaAMH.

3agadue U TpeOGoBaHUs K IIPOBEACHUIO Ja00paTOPHBIX PadboT
JlaGoparopuag pabora Nel «Pa3paboTka ajrropurtMa viupasiacHus KnoepdU3nuecKoi CUCTEMOID)

Hean pabGoThl: MOCTPOUTH AITOPUTM VYIPABJICHHUS cepBepa KHOEp(PU3NUECKONW CHCTEMBI.
M3yuuth OCOOEHHOCTHM TOCTPOEHUS ¥ MNPUHIUN paboThl KHOEepPUINYECKOM CHUCTEMBI
yrpasieHus THOpuHOM ekTpocTtanimy (I'D). OnpenenuTs OCHOBHBIC (DYHKITMH HEOOXOUMBIS
JUTSL TIOCTPOEHUSI CXEMBI YIpaBieHHs, cHopMHpOBaTH MPOTPAaMMHBIA KoOJ KuOeppu3ndeckon
cuctemsl [0,

IHopsinok BHINOJIHEHUS:

- OnpenenuTh OCHOBHBIE 3JIEMEHTHI KnOepdu3nueckot cucremsl ynpasiaeHus ['3;
- OnpenenuTh OCHOBHBIC (DYHKIIH pabOTOCIIOCOOHOCTH CEepBeEpa;

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

- [Ipoun3BecTH 3amyck MporpaMMHOIO KOJa yrpasiieHus cucremon ['0.
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IosicHenusi k 1a00paTopHOii paGoTe
brok-cxema kubepdusudeckoii cuctemsl ympasiaeHus ['D cocTout U3 BeTporeHeparopa,

COJIHEYHOW TIaHeNH, aKKyMylsTopa, cepBepa, wi-fi poyrepa, android ycrpoiicTtBa, cereBoit
IUIaThI, KOHTPOJUIEPA, JATYMKOB HANPSDKCHHUS, TOKA, TEMIEPaTyphbl, OCBELICHHOCTH U 000POTOB

(puc.1).
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Pucynok 1 — brnok-cxema kubepdusudeckoit cuctemsl yrpasienus ['D
[lepeunciennble KOHTPOJIBHO-U3MEPHUTENbHBIE MPHOOPHI KHOEpPHU3MUECKONH CHUCTEMBI

(UKCUPYIOT CIEAYIONINE TapaMETPhl CHCTEMBI:
— nepemenHoe HanpsbkeHue ¢a3z A, B u C Berporeneparopa (auana3zon ot 0 1o 25 B Ha ogHy
basy);
— IOCTOSIHHOE HampshKeHHe Ha Harpyske (auamasoH ot 0 no 25 B, Harpyska HOCHUT, TOJBKO
AKTUBHBII XapakTep);
— IIOCTOSITHHOE HampsKeHUe collHeuHou OaTtapeu (nuana3oH ot 0 1o 20 B);
— MOCTOSIHHOE HaIpsDKEHUE akKyMYJISTOpHOH OaTtapen (auana3on ot 0 1o 12 B);
— IIOCTOSIHHBIN TOK aKKyMYJISTOpHOU Oatapeu (auana3oH ot 0 1o 10 A);
— TIOCTOSIHHBIN TOK coTHeYHOU Oatapen (quana3on ot 0 go 10 A);
— IIOCTOSIHHBIN TOK Harpy3kH (auamna3os ot 0 1o 10 A);
— TeMmepaTypa W BIQXHOCTH OKpYKalolled cpeipl (TeMmrepaTypa BBIBOIAWTCS B Tpaaycax
Ilenbcus, a BIaXXHOCTh B MIPOLICHTAX);
— OCBEIICHHOCTh COJTHEYHOU OaTapeu Ha COJHIIE (3HAYCHUE BBIBOJIUTCS B JIFOKCAX);
— OCBEIEHHOCTh ['D B TeHU (3HaYeHHE BBIBOAUTCS B JIIOKCAX).
Taxoke kubeppuzndeckas CUCTEMa OCYIIECTBIISIET YIPABICHHE KOMMYTAIMSIMA B y3JIax H
aneMmeHTax ['9:
— BKJIIOUYEHHUE WM OTKJIIOUYEHUE BETPOreHepaTopa Mo LenH NepeMeHHoro Toka (kommyTanus ¢as
A,BuC);
— BKJIIOUEHHE WM OTKIIIOYEHHE BETPOreHepaTopa o ey NOCTOSTHHOTO TOKa (Harpy3ku);
— BKJTFOUEHHE WM OTKIIFOYCHNE IMHUTAIH OCBEICHHS COJTHEUHOU OaTapeu;
— BKJIFOUEHHE WM OTKIIIOYEHUE aKKyMYJIATOPHOU OaTapeu;
— BKJIFOUEHHE WM OTKIIIOYCHHE COJIHEYHOH OaTapen.
WNudopmaninsg 0 Bcex XapaKTepUCTHKaX M pekumax pabotel I'D cobupaercsHa cepepe
kubeppusndyeckoit cucrembl. CepBep CTpouTcsi Ha 0a3e IUIAHIIETHOIO KOMIbIOTEpa C
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omepanmonHoil cuctemoir Android, koropeiii cBszwpiBaeTcs uepe3 Wi-Fi poyrep u Ethernet

MOJYJIb C MUKPOKOHTPOJLIEPOM (puc.2).

Pucynoxk 2 - CepBep kubepduzndeckoit cuctemsl '
bnok-cxema anroputMa (QYHKUHMOHHPOBAHHMS CEpPBEPHOM YacTH KuOepPHU3NUECKOM
CHCTEMBI IO JMArHOCTHKE, MOHUTOPHHTY U ynpasieHuto ['D npencrasieHa Ha pucyHkax 3-4.
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Pucynok 3 — biok cxema niepBoii yactu anroputMa (pyHKIIHOHUPOBAHUS CEPBEPHOM YaCTH
KHOepPU3NICCKON CHCTEMBI.
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KrOeppU3NYECKON CUCTEMBI.

Oco0eHHOCThIO aNropuT™Ma (PyHKIIMOHUPOBAHUS CEPBEPHOM YaCTH, SBISETCS, TO YTO, OH
pa3OUT Ha HECKOJBKO (PYHKIHMI, KOTOpbIE OTBEYAIOT 32 OCHOBHBIE Y3JIbl M 3JIEMEHTHI [ D:
— ¢pyaxnus ACViewController orBeuaeT 3a n3mepenue nepeMeHHoro HanpsbkeHus gas A, Bu C
BETPOTeHepaTopa;
— ¢ynkuus DCViewController oTBedaeT 3a M3MepeHHE MOCTOSIHHOTO HAIPSDKEHUS HarpysKH,
COJIHEYHOM OaTapeu U akKyMYJIATOpPHOM Oatapeu;
— ¢ynxus LoadViewController orBeuaer 3a nu3MepeHne MOCTOSIHHOTO TOKa aKKyMYJISITOPHOM
Oatapeu, COIHEUHOW OaTapeu U Harpy3KH;
— ¢yakuus ClimatViewController oTBewaeT 3a wu3MepeHHe TeMIEpaTypbl U BIAXKHOCTH
OKpYy>Karolen cpeasl Bosie ['3;
— ¢ynkuus LightViewController oTBedaer 3a n3MepeHre OCBEIIEHHOCTH COJTHEUHOU OaTtapen Ha
COJIHIIE U OcBeleHHocTH ['D B TeHu;
— ¢ynkuus CommutatorsViewController oTBewaer 3a BKJIIOYEHHE WJIM OTKIIOUYEHHUE
BETpOreHepaTopa Mo IEMu TEePEeMEHHOT0 TOKa, BETPOTeHepaTopa MO IEMU IOCTOSHHOTO TOKa
(Harpy3Ku), UMUTALMU OCBEILIEHHS COJIHEUHOM OaTapen, akKyMyJIATOpPHOU OaTapeu U COTHEYHOH
Oatapewu;
—¢pyukuuuGlobalServerController, GlobalServerAPl, FacilitySpeakServerController
uViewController orBeyaroT 3a paboTy cepBepHOI YaCTH.
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JlabopaTtopHas padora Ne 2 «HacTpoiika 4enoBeKO-MalllMHHOro uarepdeiica kudbepdusnyeckon
CUCTEMBD)

Leab paGorsi: YCBOUTH NPUHIMI PaOOTHI MOCTPOSHHOIO YEJIOBEKO-MalIMHHOTO UHTepdelica
(UMN) xubeppusnueckorr cucremsl ['D. M3yunTh IJOTUKY pabOTBI, OCHOBHBIE OKHAa U
anmaparHyro dyactb UMU cucremsl. [IpousBecT HACTpPOMKY CHCTEMBI COTJIACHO 3aJlaHHBIM
IIperno/iaBaresieM rapaMerpam.

Iopsaok BbHINOJTHEHHSA:

- I3yunTh anmapaTHyro 4acTh U €€ B3aUMOJECHCTBUE C CEPBEPOM;

- 3yunTh 00651aCTh OCYILIECTBIICHUS HACTPOMKH IMapaMeTpoB HHTEpderica;

- 3yunTth cTpyKTYpy NOCTPOCHHOTO HHTEpderica;

- OcymiecTBUTh HacTpoiiky UMMU.

IosicHenus k 1a00paTopHoii paGoTe

UYenoBeko-MalmMHHBIA ~ UHTEpEHc KuOephU3MIECKON CHCTEeMbl peaJiM30BaH Ha
nporpamMHoM obOecriedennn  Unity. [lpeumymectBamu wucnonp3oBanus Unity SBISIOTCS
HAIM4YUEe BHU3YyalbHOU cpeabl pa3paboTKu, MEeXIUIaTGOPMEHHON MOANEPKKU M MOIYIbHOMI
CUCTeMBbl KOMIIOHEHTOB. K HegocTtaTkaM OTHOCST TOSBIIEHHE CJIOXHOCTEH mpu padbore ¢
MHOTOKOMIIOHEHTHBIMU CXEMaMU U 3aTPYIHEHUSI MPU MOAKIIOUYEHUN BHEIIHUX OMOJIMOTEK.

Penaktop Unity umeer mnpoctoii Drag&Drop unTepdeiic, Jierko HacTpauBaeMBIid,
COCTOSIIIIMM U3 PA3IMYHBIX OKOH, Oyiarojapsi 4eMy MOXHO MPOM3BOAUTH OTJIAJKY HPUIIOKEHUN
npsiMo B penakrope. Pacuérel pusuku npousBoauT Gusndeckuii neuxok PhysX or NVIDIA.

Ha pucynke 5 mnpencrtaBieH au3ailH U ajdroput™ (QYHKIMOHHPOBAHHUS YEJIOBEKO-
mammHHOTO HHTepdeiica (UMW) xubepdmsuueckoir cucrembr ['D. Paspaboranusnii UMU
npecTaBisieT co00i OJMHHAALATE OTJEIBHO BCIUIBIBAIOIIUX OKOH:

— OKHO OCHOBHOI'O MEHIO B KOTOPOM MOKHO BBIOpaTh Kak I10JIb30BaTelb BOMIET B
CUCTEeMY: TIIaBHBII cepBep (cpeaa pa3paboTuvka), aAMHUHHUCTPATOP (MIOJHBIM JOCTYH KO BCEM
peXUMaM CHUCTEMbl) U HaONmoIaTeNb (TOJbKO MOHUTOPUHT MapaMeTpoB, KOTOPBIE Pa3pelIeHbI
aIMUHUCTPATOPOM), TOJOOHBIA TOAXOJA IO3BOJISIET OOECIEeUUTh MAaKCUMAJbHBIH YpPOBEHBb
UH(POPMALIMOHHOM 0€30MaCHOCTH CUCTEMBI;

— OKHa OCHOBHOTO CepBepa, aJMUHHUCTpaTopa M HaOJroAaTens COOTBETCTBEHHO CO
CBOMMH KOHTEKCTHBIMH ITOJMEHIO;

— OKHO KOHTEKCTHOIO IIOAMEHIO IIO3BOJISIET INEPEXOJUTh B pa3leibl: MOCTOSHHOE
HaNpsDKEHUE, MEPEMEHHOE HaNpsHKEHUE, OCBEIIEHHOCTb, IMapaMeTphl OKPYXKarollel Cpessl,
ANIEKTpUYECKasi Harpy3Ka, KOMMYTAaIlUs U aKKayHT;

— OKHO TIOCTOSIHHO€ HAalpsyKEHHE I03BOJISET OTCIEKHUBATh: IMOCTOSIHHOE HAIpSKEHHE
Harpy3KH, COJHEUHOM OaTapeu, akKyMyIATOpHOI OaTapeu, a TakKe MPOU3BOJUTH KOMMYTAIIUU
Heneil BKIIOYEHHS WJIM OTKIIOUEHHUS: MMHTAIlMM OCBEIICHHsS COJHEYHON Oarapeu,
aKKyMYJIATOpPHOM OaTapeu, COJIHEYHON OaTapeu M BETpOoreHepaTropa Mo LEenH MOCTOSHHOTO TOKa
(Harpys3km);

— OKHO MepEeMEHHOE HaNpsKEHUE TI03BOJISIET OTCISKUBATh IEPEMEHHOE HanpsbkeHue ¢as
A, B u C BerporeHeparopa, a Takke MNPOU3BOJUTH KOMMYTAllMU LENEW BKIIOYEHUS WIH
OTKJIFOUEHUS BETPOreHepaTopa 10 LENH IEPEMEHHOIO TOKa;

— OKHO OCBEILIEHHOCTH TO3BOJIIET OTCIIEKHBATh OCBEIIEHHOCTh COJHEYHOM OaTapen Ha
COJIHIIE M OCBELIECHHOCTh ['D B TeHu;

— OKHO TapaMeTpbl OKpY)KAloIIeW Ccpelbl IO3BOJSET OTCIEKUBATh TEMIIEpaTypy H
BJIQYKHOCTH OKPY>KarOIIEH CpeJibl;
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— OKHO DJIEKTpUYECKasl Harpy3ka II03BOJIIET OTCJICKHUBATh IOCTOSHHBIA TOK:
aKKyMYJIITOPHOU OaTapeu, COTHEUHOU OaTapeu U Harpy3Ku;

— OKHO KOMMYTAIIMU TMO3BOJISIET MPOU3BOJIUTH MEPEKIIOYCHUS IENel BKIIOUECHUS WU
OTKJIFOYEHUS: BETPOreHeparopa N0 LEeNH INEPEMEHHOrO0 TOKa, MO LEeNH MOCTOSHHOIO TOKa
(Harpy3KH), UMUTAIMH OCBEIICHUS COJIHEYHOU Oarapeu, akKKyMYJISITOPHOW OaTaper M COTHEUHOM
OaTapen.

Takke B OKHax IOCTOSHHOE HAaNpsDKEHHUE, NMEPEMEHHOE HaNpsHKEHHE, OCBEUIEHHOCT,
napameTpbl OKpYyXarolel Cpelbl U dJEKTPUUYECKasl Harpy3Ka €CTb BO3MOKHOCTH OTCJICKHBATh
Bce u3MUYECKUE BEIMYUHBI B BUJIE TPaUKOB, KOTOPBIE CTPOSITCS B p€AIbHOM BPEMEHHU.

s nactpoitku YUMU Heo0X0MMO B TJIABHOM MEHIO BRIOPATh «I JTaBHBIN cepBep», MOCIe
yero OyAeT BO3MOXKHO MNEpPEeUTH B JI000€ U3 MEPEYUCIICHHBIX BbIlIe OKOH. lIpom3Boauth
HEOOXOUMbIE HACTPOMKM MOXHO NEpels B OKHAa IOCTOSHHOE HamNpsyKEHUE, MEePeMEHHOE
HaIpsKEHUE U KOMMYTAaIUH.

- Seviee

Pucynoxk 5 - Jlu3aifH 4enoBeKo-MalIMHHOTO HHTepdelica kubepduznueckoit cucremsr D

JlabopatopHast paGora Ne3 «JIpuMeHeHME TEXHOJOIMi KOMIIBIOTEDHOIO 3DEHUs B
Knbepdu3nuecKoil cucreMe

Heas padorsl: uccnenoBars KNI kubeppuznuueckoil cucteMsl Ha CTeHE (PUKCALUU TaHHBIX
U3MEPUTENIBHBIX YCTPOUCTB C IPUMEHEHUEM TEXHOJIOTHI MAIIMHHOTO 3PEHHUS.

ITopsiioK BBINOJTHEHHS:
OcyuiecTBUTH COOPKY KHOepPU3UYECKOH CHCTEMBI:
e [loakimouuTh BCE DIEMEHTHI CXEMY B €IUHYIO cUcTeMy (pHC.6)
e Hacrpoute cBeTOOMOAHYIO  paMKy I TNOJCBETKHM  HM3MEPHUTENIBHOTO
000pyIOBaHUSI.
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e HacTtpouts kamepy CHCTeMbI pacrioO3HaBAHUSI.
e YcraHoButh B 30HY (pukcanuu qanabix KUIT (puc.7).

e Hamnucars nporpammy [uist ocymiecTBienus ¢pukcanuu qanabix ¢ KUIL
o IIposectu ucneiranue KUII kubepduznueckoii cucreMs! (puc.8).

o [lpousBecTu pacyeT MOrpemHOCTH MPOTrPaMMBbl (PUKCAITH JAHHBIX.
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Pucynok 8 - Ucnbitanue padotsl KUIT kubepduznuueckoit cucremMsl

IosicHenue k 1abopaTropHoii padore
®dukcanus JaHHBIX MOXKET MPOBOAUTCS ABYMs pasHbiMu Tuniamu KUII. Jlns peanuzanuu
¢uKcanMu JAaHHBIX C YCTPOMCTBa HMEOMEro HU(POBOH SKpaH OTOOPaKEHHS JaHHBIX,

(GYHKIIMOHAT TPOTPaMMBbI JIOJDKEH 3aKIFOYaThCs B PACIO3HABAHUHM YWCIICHHBIX 3HAYCHUH C
skpana KUII (puc.9).

PZ194U-2X1
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Pucynok 9 — PacnioznaBanue gansbix ¢ mugposoro KUIT

B cayuae co crpenounsiMu KUII HeoOXoaumo NpoOM3BOAUTH COIOCTABICHMS YIiia
OTKJIOHEHUS CTPEJIKH MpUOOpa U JaHHBIX IPaJyMpOBAaHHOM MIKabl. [ljig 3TOro HEOOXOIUMO B
(GyHKIMOHaJe MpOrpaMMe YUuThIBaTh (pukcamnuio yria otkioHeHus crpenku KUIIT (puc.10) c
HOCJEIYIOIUM COINOCTaBIEHUEM C YHCICHHBIMM 3HAYeHMsIMM UIKaibel mnpuOopa. [laHHyro
(GYHKIIMIO BO3MOKHO BBIITOJIHUTH COCTABUB B IIPOTrPAMME PacllO3HaBaHUS TaOJIUIly COOTBETCTBUS
yrila HaKJIOHA CTPENIKHM M TaHHBIX IKabl (puc.11).

Pucynok 10 — @uxcanus nporpammoii yria HakioHa crpenku KT
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@ soneT = 46,6164 rpan. / 101,... B
80 sonsT = 36,6773 / 125,925 8B / 99,7 B
99 sonbT =~ 33,1652 / 132,8 B / 102,5 B

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

Pucynok 11 — Tabnuna conocrasnenus yria orkionenus crpenku KUIT u nanabix
LIKAJIBI

JlaOopatopuast pabora Ne 4 «/3ydeHre NOpoLECCOB HACTPOHKH CEHCOPOB, JATYHUKOB,
HWCIIOJIHUTENbHBIX YCTPOUCTB W IiepudepuilHOro 000pYIOBaHUA KHOep(U3UYECKON CUCTEMBI
yIpaBJIeHUs THOPUIIHON DIIEKTPOCTAHIINEN))

Heas padoTbl: M3yunTs NPUHIUNHAIBHYIO CXeMy KHOep(H3MUecKOl CHUCTEMBI YIpPaBICHUS
I'D. PaccmoTpeTh ycTpoilcTBa yuyeTa JaHHBIX TMOPHUIHOW 3JIEKTPOCTAHLMHU OCYIIECTBISIOLINE
MOHMTOPHUHI HapaMeTpoB 3JeKTpocTaHIuH. [Ipon3BecTH mporpaMMHYI0 HAacTpONKY HaTUMKOB
CUCTEMbI MOHUTOPHHTIA, JUATHOCTUKY U yrpasiieHus 1'0.
ITopsinok BHINOJIHEHHS:
- 3yunTh NpuHIMNNAIBHYIO CXEMY;
- OmpenenuTh THUINBI JATYUKOB HeoOXoaumble A (YHKIMOHUPOBaHUS KuOephuzndeckoin
cucreMsl 1'9;
- 3yunTh cXeMbl MOAKIIIOUEHUS TaTYMKOB K MUKPOKOHTPOJIIEPY;
- Ocyl11ecTBUTh TPOrPaMMHYIO HACTPOUKY AAaTUYUKOB;
- [TocTpouts 00IIYIO CXEMY TTOAKITFOYCHHUSI.
IosicHenusi k 1a0opaTopHoOil padoTe
Kubepduznuueckas cucrema ympapieHus ['D comepxut B cebe AaTUUKU ydeTa, (UKCAIUU U
OTOOpaK€HUM JaHHBIX DSJEKTPOCTAHIMM [UIS OCYIIECTBJICHHS MOHMTOPUHIA, JUAarHOCTUKU
ynpasieHus kubepdusuueckoit cucremst ['0.

[IpuHnunuaneHas cxema KMOEpPU3NUECKONW CUCTEMBI MO TUArHOCTHUKE, MOHUTOPUHTY U
ynpasnenuto I'D npeacrasineHa Ha pucyHke 12.
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Pucynok 12 -IlpunnunuansHas cxema Kuoeppu3nuecKoi CHCTEMBI IO AUATHOCTHKE,
MOHMUTOPHHIY U ylpasiaeHuto I'D

Jlnsa usmepenuss nepeMmeHHoro HamnpsokeHuss ¢az A, B u C cBepXmpoBOAHHKOBOTO
reHeparopa HCHOJB3yIOTcs Moxynmu Voltage Sensor. Ha pmanHOM Monmyne peann3oBaH
PE3UCTHBHBIN JICIUTENb HANPSDKEHUS, KOTOPhIA nMeeT Koddduuuent 1 k 5 (koapdunuent 0,2).
DTO 3HAYUT, YTO HA BXOJE MOJYJISl HAMPSHKEHHE MOXKET u3MeHaATbesa ot 0 1o 25 B, a Ha BbIxOae
OHO Oy/eT MpOMOPIHOHATBLHO pachpeneneHo B auanazone oT 0 go 5 B. Takue xe maTumku
YCTaHOBJIEHBI AJI1 U3MEPEHMUSL:

— MOCTOSIHHOT'O HalpsKEHUE COJTHEUHO OaTapeu;

— MOCTOSIHHOT'O HalpsKEHUsI aKKyMYJIITOPHOM OaTapen.

JlaHHBIE TaTYMKN IPOrPaMMUPYIOTCS IIPH TOMOIIBIO KOJa:

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

float volt=analogRead(A3)/40.6;

Serial.print("Volt: ");

Serial.print(volt);

Serial.printin(" U"); }

[Moaxmoyenue moaynu Voltage Sensor mpou3BOAMTCS COTJIACHO CXeMe PUCYHOK 13.

23



Voltage
® Sensor

Arduino Mega 2560

GND

Pucynok 13 — Cxema noaxitouenus moayist Voltage Sensor

Jisi m3MepeHusi MEepeMEHHBIX TOKOB (pa3 CBEpXIPOBOAHUKOBOTO BETPOreHEPATOpa
WCIIOJIB3YIOTCSL JATUUKU U3MEPEHUs CHIIBI TOKa Ha 6a3e mukpocxembl ACS712, Britoyaroiei B
cebst martunk Xoua. J[ns KOppekTHOMl paboThl AaTyumka Toka HomuHaoMm 30 A, psamoMm c
JATYMKOM pa3MeIleH MeAHbIN NpoBoAHUK. CaM JaTuuk XoJula pacnosiaraeTcs HenocpeaCTBEHHO
Ha KpUCTallie MHKPOCXeMbl. Takke [aHHBIM JaTYUKOM B TMPEACTABICHHOM KOMIUIEKCE
U3MEpPSETCS] U BBIIPSIMIICHHBIM NOCTOSHHBIA TOK CBEPXIPOBOJHUKOBOIO BETPOTE€HEpAaTOpa WU
TOK Harpy3Ku.
Takxe TaHHBIC JATYUKH UCIIONIB3YIOTCS AJI1 U3MEPEHUS:

— TOKa COJIHEYHO OaTapew;

— MOCTOSIHHBIN TOK aKKyMYJISITOPHOU Oatapew.
Muxkpocxembl ACS712 nporpaMMupyeTcsi ¢ TOMOIIbIO CIEAYIOIIEro Koa:

#include <math.h>

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

loat sss=analogRead(A1l);

float ddd=512.0-sss;

float fff=ddd*0.0705;

Serial.print("l: ");

Serial.print(fff);

Serial.printin(" A"); }

[Hoaxmouenne ACS712 aiiga usmepeHust HOCTOSHHOTO TOKA MPOU3BOIUTCS COTIACHO
cXeMe, MPEeJICTaBICHHON Ha pUcyHKe 14.
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Pucynok 14 — Cxema noaxntrouenus gatunka ACS712

BoinpsiMiieHHOE MMOCTOSIHHOE HAIPsKEHHUE CBEPXIIPOBOJHUKOBOIO BETPOTrE€HEPATOPA WU
HaIpsDKEHUE Ha Harpys3ke usmepsiercs ¢ nomolnpto garunka MAX471. JluanazoH nu3mepseMoro
HanpspkeHus cocrapisier oT 0 mo 25 B, mpu nurtanuum oT MUKpokoHTpoiuiepa 5 B. Tok
U3MepseTCs IOCPEICTBOM U3MEPUTEIBHOIO IIYHTA BO BCTPOEHHOM Mukpocxeme MAX471.
Hatunk MAX471 nporpamMmmupyercst py MOMOIIM KOJa:

int average;

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

long sum=0;

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

sum+analogRead(A4);}

average /= NUM_READINGS;

Serial.print("l: ");

Serial.print(average);

Serial.printin(" A"); }
[Tonkmouenue narurka MAX471 npou3BOIUTCS COTTIaCHO CXEME PUCYHOK 15.
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& MAXAT]
®

Arduing Meea 2560

GND
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Pucynok 15 — Cxema noAk/IO4eHNs aHAJIOIOBOT'O IaTYMKa TOKa U HanpsbkeHuss MAX471

TemnepaTypa U BIaXXHOCTb OKpYXKaloIleld cpeibl u3MepsieTcs IMUPPOBBIM JaTYUKOM
TEMIEpATypbl U BIAKHOCTH BbICOKOM TouHocTh DHT22. MakcumanbHas HOrpelIHOCTb
U3MepeHus Temmeparypbl coctaiser +/- 1 °C. IlorpemHocTs M3MEpEeHUsS OTHOCHTEIbHON
BIIQXKHOCTH HAaXOJUTCS B mpezenax ot +/-2 % no +/-4 %.
Hatuuk DHT22 nporpammupyercsi ¢ TOMOIIBIO KOJA:

#include «DHT.h"

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

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

dht.begin();

}

void loop() {

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

float h = dht.readHumidity(); / cautsiBaHKe TeMIepaTypsl B rpaaycax llenbcus

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

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

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

return;

} //BBIBOIMM HHpOpMAIHIO B MOHUTOP TOCIIEIOBATEIIBHOTO TIOPTA

Serial.print("Humidity: ™);

Serial.print(h);

Serial.print(" %\t");

Serial.print("Temperature: ");

Serial.print(t);

Serial.printin(" *C ");

}

IlogkmroueHue TaHHBIX JATYUKOB MMPONU3BOAUTCA COTJIACHO CXEMC PHUCYHOK 16.
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Pucynok 16 — Cxema noaxiitoueHus uppoBOro AaTYHKa TEMIEPaTypbl U BIaKHOCTH BBICOKOH
touyHoctu DHT22
I[HSI OIPCACIICHUS OCBCUICHHOCTHU ITOBCPXHOCTHU COJIHEYHOU 6aTape1/1 U TOBCPXHOCTU
BOKpyT ['D (B TeHn) ucnonb3yercs Trema-Moayib JaTYUK OCBEIICHHOCTH.
Trema-moayab IporpaMMHUpPYETCsl C TOMOLIBIO KOAA:
#define light AO
void setup(){
Serial.begin(9600); }
void loop(){
delay(1000);
float h = dht.readHumidity();
float t = dht.readTemperature();
if (isnan(h) || isnan(t)) {
Serial.printin("Error!™);
return;}
Serial.print("Light: );
Serial.print(illuminance);
Serial.printin("Lx");}
HOI[KJ'II—OLIGHI/IC JAaHHBIX JATYUKOB INPOU3BOAUTCA COIJIACHO CXEME PUCYHOK 17.
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Arduing Mepa 2360
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Pucynok 17 — Cxema NOAKIIIOUEHUS AATYNKA OCBEIIEHHOCTU

Taxxe kuGeppusnyeckas cucrema MpeanoiaraeT U3MepeHre NePEMEHHOr 0 HaNpsKEHHE
nocje npeodpasoBares Ha Harpy3Kke NepeMEeHHOro Toka. /JlaHHOeHaIpskeHe MOKET I0CTUTaTh
250 B, nns ero m3aMepeHMs] IpUMEHsETCs JaT4uK nepemMeHHoro Hampsbkenuss ZMPT101B. On
npescTaBisieT co0oil 0aHO(Ma3HbIN MOHMKAOIMNN TpaHC(OPMATOp HANPSKEHUS, TO3BOJISIOIINN
M3MEpATH HaNPSHKEHHUE IEPEMEHHOI0 TOKa B uana3oHe ot 195 no 250 B.
Jatuuk ZMPT101B nporpammupyeTcs ¢ MOMOLIBIO KOJa:

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

float volt=analogRead(A3)/40.6;}

Serial.print("Volt: ");

Serial.print(volt);

Serial.printin(" U");}
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IloakaroueHne JaHHBIX JATYNKOB MMPOU3BOAUTCA COTJIIACHO CXEMC PUCYHOK 18.
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Pucynok 18 — Cxema noaxiroueHus JaTdynka nepeMenHoro Hanpsbxkenus ZMPT101B
Bce xommyTanuu, KOTOpbIe OCYIIECTBIISIET pa3pabaTeiBaeMast kKubepdusnueckas cuctema
B y3Jax M 3yeMeHTax ['D, ocylecTBIAIOTCS MPH MOMOILM PEJIEHHOI0 MOAYJS C LIECTHAALATHIO
AIIEKTPOMEXAHUYECKUMHU pelie ¢ KOMMYTAllMOHHBIMU XapaKTEPUCTHKaMHU o HanpspkeHuto 250 B
u ToKy 10 A.
[IpuHuMnuanpHas cxeMa MOJKJIIOUEHHS peie MpejicTaBieHa Ha pucyHke 19.
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SV Adapter

Pucynok 19 — IlpunnunuanbHas cxema MoAKIIOUEHUs PeeiHOr0 MOYIIs

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

Heab padorsi: [IpousBectu ucnbeitanue kubepdusuueckorr cuctembl ['D. CpaBHUTH JaHHBIE
CTAIlMOHAPHBIX KOHTPOJIbHO-U3MepHUTEbHBIX TIprOopoB (KUII) cTenma ¢ TaHHBIMH JaTYHKOB,
BBIBOJIMMBIX Ha MHUKpomporeccop. OCyIIeCTBUTh U OLIEHUTh PacdyeT OTKIOHEHHS Pe3yIbTaTOB
JTAHHBIX CEHCOPOB.

IopsiaoK BHINOJIHEHHS:
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- [Ipon3BecTn ncnbiTaHue KNOEPHUINIECKOIN CUCTEMBI,
- CHaTh nanHbIe co crannoHapHbix KUII;
- 3aukcupoBaThH TaHHBIE CEHCOPOB C cepBepa KNOepHU3NIECKON CUCTEMbI
- [Ipou3BecTn pacyeT OTKIOHEHHUS TaHHBIX CEHCOPOB OT cranroHapHbeix KUIT;
- OLICHUTD CTETIEHb OTKIOHEHUS JaHHBIX.
IHosicHenus Kk 1abopaTopHoii padorte
[lepen mpoBeneHuE UCHBITAHUS CHUCTEMBI HEOOXOJUMO IPOU3BECTH HACTPOUKY
yenoBeko-MammHHOro nHTepdeiica (YMHM). CornacHo BBIAAHHOMY 3a/laHUIO MPETOAaBaTeIeM
MIPOU3BECTH BKIIIOUEHUE WM BHIKIIOYEHHUE B OKHE KOMMYTAIIUH:
- peJie OCBEIEHHsI COTHEUHOM OaTapeu;
- pelie akKyMyJaTopa;
- pese COTHEYHOM OaTapew.
- TpéxazHoro aBTOMATA.
[IpousBecTu ucnpiTanue kudeppuzndeckoit cxemnl ['D.
3anucath ganHbie co crarmonapubix KUII crenna (puc.20):
- IEPEMEHHOT0 TPEX(Ha3HOro HANPSKEHUS BETPOreHepaTopa;
- BBINPSIMJIEHHOT'O TOKA BETPOreHepaTopa;
- BBINIPSIMIIEHHOT'O HANPSDKEHUS] BETPOT€HEPATOpPa;
- TOKa aKKyMYJIATOpa;

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

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

OTKJIOHEHHE paccUuTaTh 1Mo hopmyre:
AX = Xism — X317

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

BCJIMYKMHA, - OTHOCUTCIIbHAA IMOTPCIIHOCTD.
HOJ'IyLICHHaSI OTHOCHUTCIIbHAA NOTPCHIHOCTD HE JOJIZKHA ITPCBBIIIATH 1-2%.
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Crpykrypa u dopma oTuera o 1adbopaTopHoil pabore

Hazpanwne yueOHOTO 3aBeICHUS

KA®EJIPA Ne

OTYET
3AILMIIEH C OLIEHKOI

ITPETIOJABATEJIb

JOJKHOCTB, Y4. CTCIICHb, 3BAHUC oAIMUCh, JaTa HWHHUIIHAJIbI, (l)aMI/IJ'II/Iﬂ

OTYET I10 [TPAKTUYECKOU PABOTE

1o kypcy: KUBEPOU3NUYECKUE CUCTEMbBI 1 TEXHOJIOT'U

PABOTY BBIITOJIHMJI
CTYJEHT I'P. Ne

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

Canxr-IlerepOypr 20
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ConepmaHI/Ie oTycTa:

Hean pa6oTsI:

3agaum.

TeopeTuyeckue cBeieHUs

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

PacuerHo-rpaduyeckas yactb
B Havane yka3pIBaroTCsl HCXOAHBIE IaHHBIE, PACYETHI, TpaduuecKre MOCTPOCHHUS.
BriBoasbl

Otuer no abopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepkKaTh BBIBOJBI MO JIAOOpPATOPHOU
padoTe, B KOTOPOH JO0JKHBI OTpaXaThbCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTypPhI

Crincok ucronb3yemMoit jaureparypsl odopmisiercss B cootBerctBun ¢ ['OCT 7.0.100-2018 —
bubnuorpaduyeckas 3anuce. bubnuorpapuyeckoe onucanue. Obume TpeOOBaHUS U MpaBUIIA
COCTaBJICHHUSL.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

IIpaBuna odpopmiienus oruyera
1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTdeT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia opopMieHHS OT4eT MO JiabopaTropHOW paboTe odopmisercs
JH00BIM MIEYATHBIM CIIOCOOOM Ha OJIHOM CTOpOHE JincTa Oenoil 6ymaru popmara A4.
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1.2.B otuere mno maboparopHoii pabore gomyckaercss uHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHHE 110 MIUPHUHE, OTCTY KpacHou ctpoku 1.0.

1.3. et mpudTa 10KEH OBITH YEPHBIM.
2. Hymepauusi ctpanui oT4eTa

2.1. Ctpanunpsl oT4era cCleAyeT HyMepoBaTh apaOCKuMH nudpamu, coOM0gasi CKBO3HYIO
HYMEpAIHIO 110 BCEMY TEKCTy oTdeTa. HoMep CTpaHUIIbI IPOCTABISETCS B HA3Y KAXKIOTO JIHCTA
TI0 LEHTDY.

2.2. TuTyNbHBIN JIUCT BKIIOYACTCS B OOIIYI0O HyMEpAIHMIO CTpaHuIl oTyeTa. Homep cTpaHuibpl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIIACTCS.

3. Hymepauusi pa3ieioB H MOAPa3aeI0B 0TYETA

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

3.2. Paznensl MoryT ObITh pa3OuTHl Ha mojpasnaensl. Hymeparus noapasienoB cocTaBiasieTcs U3
HOMEpa pasjena M Iojpasjiesa, 0003HaYeHHOro uepe3 TOouKy, Hanpumep, «l.1.». B koHue
Ha3BaHUA Pa3fielioB U MOAPA3/EIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKUMU IdpamMu  depe3 Mpodern mocie
cioBa «PUCYHOK» M UMEIOT JMOO CKBO3HYIO HyMEpallHio, TUOO HyMEpalulo B COOTBETCTBUU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKas3bIBaeTcs IOCie
HOMEpa WUIIOCTpallMu  uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
O0ZHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPAIMU BEIPABHUBAKOTCS 110 TICHTPY CTPOKH.
5. I'padpuxnu

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

5.2. Ecmum rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJTHEHUE B OHOM CUCTEME KOOpJUHAT.

6. TadauubI

6.1.B ortuete mo jabopaTOpHOl paboOTe pPEKOMEHIYeTCs CKBO3HAs  HyMepaius
tabsuil. JlomyckaeTcss HyMmepaius TaOauI[ B mpejeiaax paszena ordera. B aTom ciydae HOMep
TaOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOrO0 HOMEepa TaOJIMIIbI, pa3AeICHHBIX TOYKOU.

6.2. TaGnuier HyMepyroTCs apaObCKUMU udpamu.

6.3. Hymeparust TtaGnui; mpou3BoguTcss co ciaoBoM «Tabmuiay» 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».

32



6.5.4. Kaxxnas tabnuna J0DKHA MMETh Ha3BaHUE, KOTOPOE CIEAyeT MOMEINATh HaJl TaOnuilen
cieBa 0e3 ab3aI[HOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM uepe3 THpE.

11.2. Meroauueckue yKazaHHs s 00yJarOIUXCS MO MPOXOXKICHUIO CAMOCTOSTEIbHON
paboThI

B xo/¢ BBINONHEHHS CAMOCTOSATEIBHON PabOThI, OOYUAIOIIUICS BBIIOIHACT paboTy MO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIMOaBaTelisi, HO 0€3 ero HemocpeACTBEHHOTO
y4acTusl.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
1esiecoo0pa3Hoe MIaHMPOBaHUue pabouero BpEMEHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMHM M CHUCTEMATH3aIlMU MPUOOpPETAEMbIX 3HAHUM, 00CCIEeYMBACT BBICOKUI
YPOBCHL YCIICBACMOCTH B IICPUO[] O6y‘ICHI/I5I, IOMOTacT IOJYYUTHL HABBIKK [MOBBIIICHHWA
po(eCCHOHATBHOTO YPOBHSI.

MeToauyecKMMH ~ MaTepUallaMHi,  HANpPaBJSIONIMMUA  CaAMOCTOSITCIIbHYIO — paboTy
00YYaFOIIMXCSI, SIBJISTIOTCS:

—  Yy4eOHO-METOANYECKUN MaTepuas Mo AUCLUILIUHE.

11.3. Meroguueckue yKazaHus Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTpOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNbI0 OIICHMBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpPH IPOBEACHUU MPOMEKYTOUHOH aTTeCTallMd OCYILIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu IlonoxeHuit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectauuu cTyAeHToB ['YAII, oOydarommuxcss 1Mo MmporpamMmbl BBICHIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa y4ueOHON paldoTh
cryneHtoB B 'Y AIy.

[IpoBeneHune TeKyero KOHTPOJISI YCIEBAEMOCTH OCYLIECTBISETCS C MOMOIIbIO TECTOB,
npuBeJeHHBIX B Tabmuie 18. OueHnBaHuE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH OIEHUBAETCS T10
cucreMe 3aueT/ He 3aueT. [1oJoXKUTenbHbIN pe3yabTaT TEKYIIEro KOHTPOJIs YCIIEBaeMOCTH JIaeT
CTYJEHTY JOIOJHUTEIbHBIN OaJUl IPH MPOBEIEHNUU IPOMEKYTOUHON aTTECTALUH.

11.4. Metoauyeckue yKazaHus JJisi OOYYArONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTecTanuu

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

— muddepeHIupoBaHHbI 3aueT — 3T0 ¢dopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
00ydJaronuMcs Mpy U3yYSeHUH JUCIHUIUIMHBI, TIPU BBHITTOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCTIEI0BATENBCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

IIpomexxyTouHasi arrecTalus MPOBOAUTCS B (opme Iu(QepeHIIMPOBAHHOIO 3ayeTa.
3auer mnpoBOAUTCS B YCTHOW ¢opMe 1o OwieraM B BHAE MOJATOTOBKM U HM3JIOKEHUS
pa3BEPHYTOro oTBeTa. BpeMs Ha moAroToBKy orBeTa - 30 MUHYT.

Cucrema OLEHOK IpH MPOBEIECHUU INPOMEKYTOYHOW aTTeCTAllMd OCYILIECTBIAETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arTectanuu CTyAeHToB [ YAII, oOywarommxcs 1O TPOrpaMMBbl  BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
crynentoB B 'Y AIy.

[IpomexyTouHass aTTecTanys OLIGHUBAETCA IO pe3yjibTaTaM TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH. ODK3aMeH IpOBOJUTCS B yCTHOH (opme mo Owmseram, NpeACTAaBICHHBIM B

33



tabmune 15. B ciyuae, eciu CTyZIeHT MO yBaKUTENbHOW NMPUYMHE HE BBIIOJIHUI TpeOOBAaHUS
TEKYLIEro KOHTPOJA, €My MPENOCTaBIAETCA BO3MOXKHOCTb CIATh 3aJ0DKEHHOCTH 110
nponyuieHHeIM TeMaMm. @opma npoBeIeHNs IPOMEKYTOYHON aTTECTAllMK — IIMCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILINHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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