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AHHOTaUs

Hucuunnuna «Kubepdusudeckre cucTeMbl U TEXHOJIOTUU» BXOJIUT B 00pa30BaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa IO HalpaBJICHUIO MOATOTOBKU
13.03.02 «DnekTpolsHepreTika M IEKTPOTEXHHUKAy HampaBlieHHOCTH «lludpoBas sHEpreTHKay.
Juctummaa peanu3yercs kadempoid «No32y.

JucuumiuHa  He  ABIsSETCS  00sI3aTENIbHOM  HpU  OCBOEHUM  OOydarolmuMmcs
o0pa3oBaTeNbHONW MPOrpaMMbl W HalpaBlieHa Ha YriayOieHHoe (OpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

[1IK-5 «CnocobeH npoBOAUTH aHAIW3 M KOHTPOJb IMapaMETpOB U YCIOBUH pabOThHI
OT/IEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKON CUCTEMBD)

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

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CaMOCTOsITeNbHAs paboTa 00y4aroIIerocs.

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

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

SA3bIK 00yUYeHUs 10 AUCIUTUIMHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

1.2. Jucumnnuna sBisercs (aKyabTaTUBHOW AMCHUIUIMHOW TIO  HANpaBlICHHUIO
00pasoBarTenbHOM MTporpamMMsl Beiciiero oopasoanus (panee — 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
KOMIETCHIMSIMH WM WX YacTaMu. KoMIeTeHIMy U UHAMKATOPhI UX JIOCTHXKEHUS 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

[TK-5 Cnocoben
MPOBOJUTH AaHAIIN3 U
KOHTpoJb napametpoB u | [TK-5.J1.6 ananuzupyer rpaduku

[TpodeccuonanpHbie | ycioBuil paboTh AIIEKTPUYECKUX HArpy30K NoTpedurenei u
KOMIIETEeHIIUH OTJEJIbHBIX omnpenenser GakTopbl, 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 MaTepuaja JAHHOM JHMCLUUIUIMHBI, 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 oucyununsl, 2/ 72 2/ 72
3E/ (uac)
M3 Hux uacoe npaKmuyecKkoi no02omoeKu 2 2
Ayoumopnuie 3auamus, BCETO 4yac. 4 4




B TOM YHCJIC:

nexrm (JI), (gac) 2 2
npaktuueckue/cemunapckue 3anarus  (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 2 2

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

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (dac) 68 68
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

Jexuuu | 113 (C3)| JIP KII CPC

Paznensl, TEMBI JUCLIMIIINHBI (ac) (ac) (sac) (ac) (1ac)

Cemectp 9

Paznen 1. ba3oBrsie mOHATHS KHOEPPUINIECKIX
CUCTEM

Tewma 1.1. bazoBble MOHATHS U OCHOBHI
KHOep(PU3NIECKUX CUCTEM

Tema 1.2. O6o0mienHas cxemMa KnOephu3nIecKoi
cucreMbl. Mumyctpus 4.0 u nepexo/1 B HHIYCTPHIO 0,5 0,5 17
5.0.

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

Tema 1.4 Chepbl mpuMEHEHUS! HHAYCTPHATIBHBIX
KrOep(PU3NIECKUX CHCTEM.

Paznen 2. LludpoBsle TEXHOIOTHH B
KHOEpPU3NUECKUX CHCTEMAX

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

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

Tewma 2.4. IIpoekTrpoBaHNe UHIYCTPHAIBHBIX
KHOEpPU3NUECKUX CHCTEM

0,5 0,5 17

Paznen 3 IlpoexkTupoBaHue U MOAECIUPOBAHUE
KHOep(PHU3NIECKUX CUCTEM

Tewma 3.1. Mcnionp30BaHre BCTPAaUBAEMBIX CHCTEM B
KUOepPU3NUECKUX CHCTEMAX 0,5 0,5 17
Tema 3.2. IIpoekTrpoBaHUE BEIYUCIUTENBHON
KOMITOHEHTBI KHOEepPHU3HUECKON CUCTEMBI

Tewma 3.3. MogenupoBanue KuOepPpU3NIECKUX CHCTEM




Paznen 4. Mcnions3oBanue kubeppusndeckon
CHCTEMBI TP YIIPAaBIEHUH IEKTPOCTAHITUN

Tewma 4.1. Kubepdusndeckas cuctemMa TUarHOCTHKH
MOHHUTOPHHTA U yIpaBIeHUS THOPUAHON
3JIEKTPOCTAaHLIMEH

Tema 4.2. Be10op KOMITOHEHTOB KHOEpPU3NICCKOI
CHCTEMBI YIPaBJICHUS THOPHIHOM 3IeKTPOCTaHIeH

Tewma 4.3. Pa3zpabotka ynpasienus kudepdu3nueckoit 0.5 0.5 17

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: 2 2 68
Utoro 2 0 2 0 68

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 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIIA

Howme
p HaBBaHI/Ie nu coaepmaHHe pa3II€JIOB 1 TEM JICKIITMOHHBIX 3aHATUN
pasjena

1 Paznen 1. ba3oBbie moHATHS KUOEPPUINIECKIX CUCTEM
Tema 1.1. ba3oBble MOHATHUS U OCHOBBI KHOEPHUINUECKUX CHCTEM
Tema 1.2. O6o6mieHHas cxema kubeppuznueckoii cucremel. Uaayctpus 4.0 1 nepexoy B
uHpyctputo 5.0.
Tema 1.3 .IlporpammHO-amnmapaTHas 4acTh KHOep(hU3NIECKUX CUCTEM
Tema 1.4 Chepbl npruMeHeHNsT HHIYCTPUATBHBIX KHOSPPUINUECKUX CHCTEM.

2 Paznen 2. lludpossie TexHOTOTHH B KHOEPPHU3UUECKUX CUCTEMaX
Tema 2.1. IIpombITIIeHHBIH HHTEPHET BEIIEH U POU3BOJICTBEHHBIE KHOEPHU3NIECKIE
CUCTEMBI
Tema 2.2. Kubepduzuueckne CHCTEMBI TOBEPKU KOHTPOIHHO-U3MEPUTENLHBIX YCTPOICTB
Tema 2.3. TexHOIOrUM KOMIIBIOTEPHOTO 3peHHUs B KHOEP(HU3NIECKUX CUCTEMax

Tewma 2.4. IIpoekTupoBaHNE HHAYCTPHATIBHBIX KHOEPPHU3MIECKUX CUCTEM

3 Paznen 3 [IpoekTupoBanne 1 MOAECTHPOBAHUE KHOCPPUINUECKUX CHCTEM

Tema 3.1. Mcnionp30BaHne BCTpauBaeMbIX CHCTEM B KHOEPHU3NUECKUX CHCTEMAX

Tema 3.2. IlpoexTipoBaHNE BEIYUCIUTEIHHON KOMIIOHEHTHI KHOSP(PUZNIECKONH CHCTEMBI
Tema 3.3. MoaenupoBanue KuOSpPU3NISCKUX CHCTEM

4 Paznen 4. Mcnonp3oBanne KuOeppu3MUecKol CUCTEMBI IIPH YIIPABICHUH 3IEKTPOCTAHIUH
Tema 4.1. Kubepduznyeckas cucteMa TUarHOCTUKA MOHUTOPUHTA U YIIPABJICHUS THOPUTHON
3JIEKTPOCTaHIINEN

Tema 4.2. BeIOOp KOMIIOHEHTOB KHOEPPU3NUECKON CUCTEMBI YIIPaBICHHUS THOPUIHON
BIEKTPOCTaHLIUEH

Tema 4.3. Pa3zpaboTka ynpasiieHust KHOSpPHU3NUIECKON CUCTEMBI THOPHIHON DIIEKTPOCTAHIMH
Tema 4.4. PazpaboTka 4enoBeKo-MalImHHOTO HHTepheiica kKnoepPu3nueckoi CHCTEMBI

Tema 4.5. Mcnionp30BaHnE TEXHOJIOTHH BUPTYaIbHOM PEATbHOCTH B KHOEpHU3NUECKON

CUCTEME yTIPaBICHUS THOPUIHON AIIEKTPOCTAHIINH

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHILIE 5.

6




Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne Temsr @OopMBI IPAKTUYECKUX | TpynOeMKOCTb, |IPAKTUYECKOH |pa3zeiia
/1 TIPaKTIICCKIX 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
AT (dac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bceero ‘ ‘ ‘
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1aG0paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanne 1abopaTtopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | IHMCIIHII
(gac) JIMHBI
Cemectp 9
1 JIPNel Pa3zpaboTka anropuTma yrpaBiieHUs 0,5 0,5 1
KnOeppU3NIECKON CUCTEMOIN
2 JIP Ne2 Hactpoiika 4e10BeKO-MalIHHHOTO 0,5 0,5 2
uHTepderica KubepGu3nIeckoil CUCTEMBI
3 JIP Ne3. [IpuMeHeHre TEXHOIOTHI 0,5 0,5 3
KOMIIBIOTEPHOI0 3peHus B Kubeppusnueckoi
CUCTEME
4 JIP Ne4. M3y4eHue MporeccoB HaCTPONKH 0,25 0,25 4
CEHCOPOB, JATYUKOB, UCTIOTHUTEIbHBIX
YCTPOMCTB U MEepUPEPUIHOTO 000y IOBAHUS
KHOepPU3NIECKON CUCTEMBI YIIPABICHUS
rHOPUAHOMN 3JIEKTPOCTaHIMEN
5 | UccnenoBanue mapamMeTpoB U XapaKTEPUCTUK 0,25 0,25 4
KHOepPU3NYECKON CUCTEMBI YIIPaBICHUS
rUOpUIHOM JIEKTPOCTAHIMEN
Bcero 2 2

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOW PabOTHI

VY4eOHBbIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs

Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe /.
Tabmuna 7 — Bunbl camocTodTenbHON paboThl U €€ TPYJOEMKOCTh

. Bcero, | Cemectp 9,
Bua camocrositensHOM paboThI
qac qac
1 2 3

W3ydeHne TeopeTHuecKoro MmaTepuania

50 50
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pegepata (P)
[ToaroroBka Kk TEKymeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)




Jomamaee 3amganue (/13) 4 4
KontposnbHsie paboThl 3a04HUKOB (KP3) 3) 3)
[ToaroroBka K MpOMEXKYTOUHOM 4 4
arrectanuu (I1A)

Bcero: 68 68

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTS1 CAMOCTOSTEIBHOM PabOThl 00YUYAIOIIUXCS 110 TUCIUTUTHHE (MOIYJIIO)

Y4eOHO-METOIMUECKNE MaTePHabl JIJII CAMOCTOSITEIIbHON pabOThl OOYJArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHpb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEEH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHHIMA

LTudp/ Komuaectso 3x3eMIuIsipoB B
URL a p ec bubnuorpaduueckas ccplika OudIMoTeKe
/P (KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

1. HHuTennexTyanbHbIe MH(POPMAITUOHHBIC -
CHCTEMBI U METO/bI HCKYCCTBEHHOTO MHTEIJIEKTa:
yaeonnk /  A.B.  Angpeidumkos,  O.H.
AnpnpeitunkoBa. — MockBa: THOPA-M, 2022.
— 530 c.

2. TlpoMbIIUTEHHBI MHTEpHET Bewiel: ydeOHOe -
nocooue / FO.C. Angpees, C.[]. TperbsikoB. —
Cankrt-Iletepoypr, 2019. - 56 c.

3. Kubepdusznueckue  cUCTEMBI  METOIBI
BBICOKOYPOBHEBOI'O IPOECKTUPOBAHUSA: YydeOHOE
nocooue / S.I'. T'opbauer, A.E. Ilnarynos, B.1O. -
IMunkeBny, M.B. Kompuypun. —  CaHKT-
[eTepOypr, 2022. - 51 c.

4. CopemMennbie TexHonoruu. Kubepduszuueckue
cuctembl: ydeOHOoe mocobue / E.M. I'pomakos,
A.A. Cunoposa. — Tomck, 2021. - 166 c. -
5. Hnrepuer Bemieil. MccnenoBanust u o0nacTb
npumenenusi: Monorpadus/ 3apamenckux E.IL, -
AprtembeB U.E. - M.: HUL] UH®PA-M, 2015. -

188 c.

6. DIEeKTpO3HEPreTH4ecKuil  KOMIUIEKC  CO 25
CBEPXIPOBOIHUKOBBIM 000py10BaHUEM:

pa3paboTka, CO3/1aHMe, WCCIIeIOBaHNUE:

moHorpadust /ABtopel: M.B. Bypakos, C.B.
Conénmwrif, C.C. TumodeeB, M.A. TypyOaHos,
JA.B. umtakos, B.®. lummnakos / mox pen.
B.®. Iwmmmakosa, FO.A. Anrtoxunoit. — CIIO.:
I'VAIL 2018. - 288 c.

7. BeimonHeHne padoT 10 OJHON WIIW HECKOJIBKUM
npodeccusiM paboUnx, TOHKHOCTSIM CITyKaIlIuX — 25
Hanamunk KUITnA: metonndeckue ykazaHus K

BBITNOJIHEHHUIO JJabopaTopHbix padot / C.B.




Conénsiit, A.K. IIpomaxona, O.4. Conénas. —
Cankr-IletepOypr, 2017. — 75 c.

7. IlepeyeHb MEKTPOHHBIX 00OpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaLMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTu «MHTepHeT», HEeOOXOAUMBIX JJii OCBOCHHS JIUCIMIUIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TCHCKOMMYHHKaHHOHHOfI CETu ((I/IHTepHeT»

URL anpec HaumenoBanue
https://profstandart.rosmintrud.ru Baza npoeccHOHATBHBIX CTAaHIAPTOB
https://www.elibrary.ru Baza MeTouuecKuX OCOOHIA M HAYIHBIX CTaTeH
https://lib.guap.ru/jirbis2/index.php | Dnexrponnas 6ubnuotexa I'Y AIT

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs mpeacTasieH B Tabuune 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

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

8.2. IlepeueHb HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabauuel 2.

Tabmuna 12 — CocTaB MaTepraIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun

n/n MaTepHabHO-TEXHUUECKOH Oa3bl (mpu HEOOXOMMOCTH)
MynpTuMeanitHas TEKIUOHHAS ayIUTOPHUS 21-21
VYuebnas naboparopusi ¢ obopynoBanueM «Kubepdusznueckue 31-04
CHCTEMBI», KOMITBIOTEPHI C BHIXOJIOM B HHTEPHET

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS MPOBEIACHHS MPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHHSI POMEKYTOYHON aTTeCcTalluu

‘ By npomexyTo4HOM aTTecTanuu ’ [lepedyeHp OLICHOYHBIX CPEACTB




\ HuddepennmpoBannpliii 3a4€T \ Crmcok BompocoB K qudd.3auéTy.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TPUMEHSETCS S5-0a/uThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOI, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJTbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkn ypoBHsS CHOPMHUPOBAHHOCTH KOMITCTCHIIUNA

OreHKa KOMIIETEHIUT
5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIIFHO U TPAMOTHO €T0 M3J1araeT;

— ONMHpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IJUTEPATYpPHI,
TECHO IPHBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JIESITCIIBHOCTBIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00y4aromuiicst TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHMS C NPAKTUYCCKOH JIEATEIHLHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
<(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasChb HAa 3HAHUA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB U 000OIICHMIA;

— YaCTMYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX TOHITHA.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS,

— He (JOpMYJIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBiIeHbl B Tabmuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

Ne /m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHJIMKaTOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsr st mud . 3auera npeacrapneHsl B Tadbnuie 16.
Tabmuma 16 — Bonpocs! mis qudd. 3auera
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Ne /1

[Tepeuens Bonpocos i qudd. 3auera

Kon
WHINKATOpa

1. Uto Takoe kubepdusndeckas cucrema?

2. OCHOBBI MOJICIUPOBAHUS KHOSPPHU3UUECKUX CUCTEM?

3. Cdepsl npuMeHeHHs] KHOEpPU3UIECKUX cucTeM?

4. Ilepeuncnure mpoOIeMbl MOCTPOSHHS KHOephru3nuecKnx
cucreM?

5. Kakum o6pazom kubepdusndeckas cucreMa IpUMEHSTCS B
SHepreTuke?

6. Ilepeunciute KOMIIOHEHTHI, BXOAAIIHE B KHOEPHUZNIECKYIO
CUCTEMY, IPUBEIUTE IPUMEPHI?

7. YTto Takoe BCTpOeHHas cucreMa’?

8. [lepeuncnure MEeTOABI yIPABICHHUS KHOEPPU3HUECKOM
CUCTEMOM?

9. Kakue cymecTByr0oT KuOephu3n4ecKue CUCTEMbI?

10. B ueM pa3Huna Mex 1y BCTPOEHHOM cucTeMoi 1
Kknoeppu3nIecKor CUuCTEMOi?

11. Yro Takoe nHAYyCTpUANIbHAS KUOEppHU3NIecKas cucrema?
12. OGnactu MpUMEHEHHS UHYCTPHATBHBIX
knbeppuzndecknx cucrem?

13. Uto Takoe UHTEJIEKTyallbHbIE POU3BOICTBEHHBIE
CUCTEMBI?

14. Kubepduznueckre CUCTEMbI B HHTEIUIEKTYaTbHBIX
MIPOU3BO/ICTBEHHBIX CUCTEMax?

15. YUro Takoe kubepOe3omacHOCTh?

16. KubepOe3omacHOCTh 115l HHTEIIICKTYaIbHBIX
MIPOU3BOJICTBEHHBIX CHCTEM?

17. Yro Takoe ypoBHH KHOEp(HU3HMUECKON CHCTEMBI,
TepeyncIsiere ux?

18. UTto Takoe MpOMBIIIEHHbBIE HHTEIIEKTyaJIbHbIE JaHHbIE?
19. IlpuMeHeHne NpOMBIIUIEHHBIX HHTEIUIEKTYaIbHBIX
JAaHHBIX B KHOEp(U3NUECKUX cUCTEMaXx?

20. YipaBneHre HHAYCTpHAbHON KHOeppU3NIecKoil
cucreMoin?

21. Tlepeuncnute chepbl NPUMEHEHUS UHIYCTPHAIBHBIX
KHOeppU3NYECKuX cucTem?

22. Ponb JaHHBIX B MHAYCTpUANbHOM knbepduznyeckoit
cucreme?

23. Kubepdusznueckuii moaxos K CO3aHNUI0 BCTPauBaeMOM
CHCTEMBI?

24. Tlpumenenue kubepu3nyecKnx cUCTEM B IpoLecce
MOBEPKH KOHTPOJIBHO-U3MEPUTENbHBIX TPHUOOPOB?

25. YTo Takoe TEXHOJIOTUS KOMIIBIOTEPHOIO 3pEHUS?

26. IlpuBenute npuMepsl HUGPOBHIX TEXHOIOTHH,
UCTOJIb3yeMbIX B kKMOepdu3nuecknx cucremax?

27. 3noxute npuHIUN padoThl KHOEpPU3NUECKON CHCTEMBI C
IIPUMEHEHHUE TEXHOJIOTMH KOMIIBIOTEPHOTO 3pEHUS?

28. [IpobaeMbl MPpOEKTHPOBAHUSI BEIYMCITUTETHHOM
KOMITIOHEHTHI KnOepdu3ndeckoit cucTemMbl?

29. Hcnonbs3zoBanue kubephru3nuecKux CUCTEM AJIs
OCYILIECTBIIEHUS aBTOMATU3aLUN TPOU3BOJACTBEHHBIX
MIPOIIECCOB?

TK-5.]1.6
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30. Yro Takoe anmapatHas 4acTb KHOEpPU3NIECKONU CHUCTEMBI?
31. Kubepduznuueckre cucteMsl B pOOOTOTEXHUKE, TPUBEIUTE
puUMepb1?

32. Kubephuzndeckne CCUTEMBI C HCIIOTh30BAHUEM
HCKYCCTBEHHOTO MHTEIIEKTA?

33. OcHOBHBIE TPeOOBaHUS K OCTPOCHUIO KHOEPHUZNIECKUX
cucreM?

34. Kakyto poJsib UTpatoT JaHHbIE AJI1 UHAYCTPUATIbHBIX
kuoepdu3znyeckux cuctem?

35. Kakum o6pa3om kubepduznueckas CUCTEMa BHEIPSIETCS B
MIPOU3BOACTBO?

18. YTto Takoe NpOMBILIEHHbBIE HHTEIUIEKTYaJIbHbIE JaHHbIE?
19. IlprmeHeHre TPOMBIIIICHHBIX HHTEIIEKTYJIbHBIX
JAHHBIX B KHOEPPHU3HMUECKUX cUcTeMax?

20. YmpaBineHue uHIyCTpUATBLHON KHOEpPU3NIECKOn
CUCTEMOM?

21. Ilepeuncaute chepbl IPUMEHEHUS UHIYCTPUAIBHBIX
knbeppuzndeckux cucrem?

22. Ponb JaHHBIX B UHIYCTPHAIbHON Kubephu3nueckoit
cucreme?

23. Kubepduznueckuii moaxo K CO3JaHUI0 BCTPAaUBaCMOM
CUCTEMBI?

24. Tlpumenenue kubepu3nyecKx CUCTEM B IpoLecce
MTOBEPKH KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB?

25. Yto Takoe TeXHOJIOTUSI KOMITBIOTEPHOTO 3peHHsI?

26. IIpuBenuTe puUMeps! UPPOBBIX TEXHOJIOTHH,
UCHOJb3yeMbIX B KMOepdu3nueckux cucremax?

27. V3noxute npuHIUN padoThl KUOEPPU3NUECKON CUCTEMBI C
IPUMEHEHHE TEXHOJIOTMH KOMIIbIOTEPHOTO 3pEHUs?

28. [IpobaeMbl MpOEKTUPOBAHUSI BRIYUCTUTETHHOM
KOMIIOHEHTHI knOepdu3ndeckoit cuctemMbl?

29. Ucnonp3oBaHne KHOSPPU3NIECKUX CUCTEM IS
OCYILIECTBIIEHUS AaBTOMAaTU3aLlUN IPOU3BOJCTBEHHBIX
MPOIIECCOB?

30. Yro Takoe anmnapaTHas 4acTb KHOEPPHU3NUECKOH CUCTEMBI?
31. KuGepduznuueckue cucteMsl B pOOOTOTEXHUKE, TPUBEIUTE
npuMeps1?

32. Kubephusnueckne CCUTEMBI C HCTIOIH30BAHUEM
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
MIPOU3BOACTBO?

36. MonenupoBanue kubephru3nIecKux CUCTEM?

37. OcHOBHBIE TPeOOBaHUS K OCTPOCHUIO KHOEPPHUZNIECKUX
cucreM?

38. IlepeuncnuTe MporpaMmbl CHOCOOHBIE OCYIIECTBIATh
MoJIeTTUpoBaHue Kubeppusnueckux cucrem?

39. IIpobaembl npu MPOSKTUPOBAHUU BEIYUCIUTENTEHON
KOMITOHEHTHI Knubep(u3nueckoil cucreMol?
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40. Yo Takoe BBIYUCIIUTEIbHAS] KOMIIOHEHTA
kubeppuznyeckux cucrema?

41. IlepeuncnuTe TEXHOJIOTUHU, IPUMEHSIEMbIC B
KHOep(hU3NYECKUX CHCTEMAX, IPUBEIUTE IPUMEPHI?

42. Yt0 TaKo€ MHTEUIEKTYaJbHbIE TEXHOJIOTUHU, U UX
UCTOJIb30BaHUE B KHOeppu3nmueckux cucremax?

43. IIpuBenuTe mpuMepsl IPUMEHEHUS KuOeppu3nueckon
CUCTEMBI Ha IPOU3BOCTBE?

44. Yto Takoe MpOMBIIICHHbIA HHTEPHET Belen?

45. Vcionp30BaHNe UHTEPHETA Bellei B kKuOephu3nueckux
cucremax?

46. Uto Takoe nporpaMMHO-HH(DOPMAIIMOHHAs cucTema’?

47. IlpuMeHeHne nporpaMMHO-UH(OPMAITMOHHOW CUCTEMBI B
KuOep(hu3nYecKnx cucTemMax?

48. HazoBuTE KpUTEPHH OIEHKH KHOEPPU3NUECKONU CHCTEMBI?
49. TlepeuncnuTe TANbl MOACTUPOBAHUS KHOCPPUINIECKUX
cucreM?

50. [lepeuncnure chepbl MPUMEHEHUS HHIYCTPUATBHBIX
knbeppuzndecknx cucrem?

51. IlpuBeaure npuMepsl puMeHeHus kKudepduznyeckux
CUCTEM B AJICKTPOIHEPreTHKE?

52. Ilepeuncnure 0COOEHHOCTH UHTETPALIUU
KHOep(HU3NIECKUX CHCTEM B AJIEKTPOCHAOKEHHE.

53. Jlns yero B kubepu3ndecko cucteMe HeoOX0MMO
YUUTBIBaTh CUCTEMY 0€30I1aCHOro JocTyna?

54. IlpuBeuTe NpUMepbl BPEIOHOCHBIX aTak Ha
kubepduzndeckyro cucremy?

55. IlpuBeauTe mMpUMephl METOIOB 00ECIICUCHHUS
0e30macHOCTH KHOep(HU3NIECKON CUCTEMBI?

56. Kubepduznueckas cucrema ynpapieHHst THOpHIHON
ANEKTPOCTAHLIMEN, YCTPOUCTBO, MPUHIUI paObOThI?

57. Kak kubepdusnueckas cuctemMa Ipou3BOIUT JUATHOCTUKY
TUOPUAHOM 3JIEKTPOCTaHIUEH?

58. [lepeuncnure KOMIOHEHTHI KHOEp(PU3MUECKON CHCTEMBI
yIpaBieHus: THOPUIHOM 7IEKTPOCTaHIINH?

59. Kakum 00pa3oM oCylecTBIsSETCS MOHUTOPUHT JaHHBIX
AIIEKTPOCTAHIINH KUOEPPU3NIECKONU CUCTEMOM?

60. Anroput™ paOoThI ynpaBieHUs: KHOepPU3NIECKOit
CUCTEMBI THOPUIHON AJIEKTPOCTAHIINH ?

61. Yro Takoe yenoBeKO-MalIMHHBIN HHTEpdeiic?

62. Uto Takoe yenoBeKO-MalllMHHBIN HHTEpdeiic
Knbep(hu3nIeckoit cucTeMbl?

63. Kubepdusuueckas cuctema ynpaBieHuUs
ANEKTPOMEXAHUYECKUX KOMILJIEKCOB?

64. [IppumeHeHne TeXHOJIOTHI BUPTYAIIbHOW U TONIOJTHEHHON
PEaTbHOCTH B MOCTPOEHUH KHOEp(HU3NIECKOH CUCTEMBI?

65. OnpenesnieHUE COCTOSTHUS JIEMEHTOB CUCTEMBI HA OCHOBE
JaHHBIX ¢ KHOephu3nyeckoit cucTeMbl?

66. CuHTe3 napameTpa oneparopa yrnpaBlIeHUs
KHOep(hU3NIECKUX CHUCTEM Pa3InYHbIX KJIACCOB?

67. Hactpoiika KOMIIOHEHTOB KHOEep(U3UUECKOil CHCTEMBI
yIipaBJIeHUs] THOPUIHOM JIEKTPOCTAHIIUU?
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68. AITOopuTM yIipaBiieHUs cepBepaMu B KHOEpPu3nIecKo
CHCTEME YIPaBJICHUS THOPUIHON 3JIEKTPOCTAHIINN?

[lepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM 151 KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHUS
B KypCOBOI1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTalluM B BHJE TECTUPOBAHUS
npezcTaBieHsl B Tabmuie 18.
Ta6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

He npenycmoTpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEpU3YIOMUX dSTanbl (HOPMUPOBAHHS KOMIICTCHLIMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPAAOK M IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalMy O0y4JaroIInuXCs
I'VAIL

11. Meroaudeckue yka3aHus A 00yUJaOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

Lenpto mpemnomaBaHusl TUCHUIUIMHBI  SBJIsETCS_ (popMHUpoBaHUE Y  OOydYaONIUXCS
TEOPETHUECKUX 3HAHUN W TPAKTUYECKUX YMEHUM W HABBIKOB B 00JIACTH MPOEKTHPOBAHUS,
MOJICTTUPOBAHUS U OTIAIKH KHOEp(PU3MUECKHX CHUCTEM JIEKTPOIHEPreTHUECKUX OOBEKTOB,
chopmupoBarh 3HaHUA B OOJACTH YCTPOWCTBA, TMPOEKTUPOBAHUS W MOJCIUPOBAHUS
KHUOepPU3NYECKUX CHUCTeMax, C(HOPMUPOBATH MPEICTABICHHE O KOHICMIUU MPUMEHEHUs
MPOMBINIUICHHOTO WHTEPHETa, OCHOBHBIE ATAalbl MPOCKTUPOBAHUS KUOEPPUIUUECKHX CUCTEM
AIIEKTPOIHEPTETUYECKUX OOBEKTOB, CPOPMHUPOBATH TEPBUYHBIE HABBIKM pa3pabOTKu U
MOJICIUPOBAHUS KUOCPPUINUECKUX CUCTEM AIICKTPOIHEPTETHUECKUX OOBEKTOB.

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEeKIUs BBIMTOIHSAET METOM0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0JacTu 3HaHUA, €€ MPOOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBSI3b C IPYTUMH JTACITATTHAMH.

[IragupyeMble Pe3YIbTAThI IIPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepHaa;
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— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyY€HHE OIIBITa TBOPUYECKOI pabOoThl COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— MOsIBJICHUE HEOOXOIMMOr0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHON pabOThI;

— T[OJIyuYeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TIONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MIOHSATHH.

JIeKIIMOHHBI  MaTepuajd MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH CIAiIoB
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CTpyKTypa Mpe1ocTaBiIeHus JICKIIMOHHOTO MaTepraa:

CtpyKTypa mpenocTaBiIeHUs JIEKIIMOHHOTO MaTepuajia MPOU3BOJUTCS COTJIACHO TeMaM
pa3ziesoB TUCIUILUIMHBI, TIPEICTaBICHHBIM B TaOIHIIC 4.

11.2. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydamImuics AODKEH YriayOuTh H
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAJCTh COBPEMEHHOW METOJIMKONW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
BrimonnHeHrEe 1a00paTOPHBIX pabOT COCTOMT M3 AKCIIEPUMEHTAILHO-TIPAKTUYCCKON, pacyeTHO-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOIIPUATHH.

Breinmonnenue mabopaTopHbIX pabOT 0O0YyYaIOMIMMCS SIBJISETCS HEOTHEMIIEMOWM YacCThIO
W3YYCHUS JTUCIUIUIMHBI, ONPENSIIIeMON y4eOHBIM IUTAHOM, M OTHOCHUTCS K CPEJICTBaM,
o0ecrevynBaroIIUM PelIeHre CIeAYIONUX OCHOBHBIX 33/1a4 00yUYaroIerocs:

— TpuOOpeTeHWEe HAaBBIKOB WCCIEAOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuicHHe, Pa3BUTHE W JICTAM3AINS TEOPETUYCCKUX 3HAHWUU, TOJYyYCHHBIX Ha
JIEKIUSX

— TONTy4YeHHe HOBOM MH(OpMAINH 110 U3y4yaeMON AUCIHUILTHUHE;

— TpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOM  paboTel ¢ 1abOpaTOpHBIM
o0opysoBaHrEM U pUOOpamHu.

3aganue U TpeOGoBaHMs K IIPOBEACHUIO Ja00pPaTOpPHBIX PadboT
JlaGoparopuag pabora Nel «Pa3paboTka arroputMa viupasicHus KnoephU3nUeCcKOo CUCTEMOID)

Leab padoTbl: MOCTPOUTH AJITOPUTM YIPABJIEHUS cepBepa KUOep(U3UUECKOW CUCTEMBI.
N3yunth OCOOEHHOCTM TMOCTPOEHUS M MNpUHOMUN paboThl KHOEpPU3NUECKONH CHCTEMBbI

ynpasieHus TuOpuaHoit anexTpoctaniuu (I'D). OnpenenuTs OCHOBHBIE PYHKINN HEOOXOIUMbIE
JUIL TIOCTPOEHHsI CXEMbI YIpaBieHHs, CHOPMHPOBATH MPOTPaAMMHBIM KOJ KuOeppu3nueckon
cucreMsl ['D.

IHopsiaoK BHINOJIHEHHS:

- OnpenenuTh OCHOBHBIE 3JIEMEHTHI KMOEepPU3NYecKoi cuctemsl ynpasieHus ['3J;

- OnpenenuTh OCHOBHBIC (DYHKIIH pabOTOCIIOCOOHOCTH CEepBeEpa;

- [TocTpouTh cxemy ympaBieHHUsl CHCTEMON Ha 6a3e MUKPOKOHTPOJLIEPa;

- [Ipoun3BecTH 3amyck MporpaMMHOTO KOJa yrpaBJiieHHs cuctemon ['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 HANPSDKEHUS, TOKA, TEMIICPaTyphl, OCBEIICHHOCTH 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 (auana3os ot 0 g0 25 B Ha onny
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);
— IMOCTOSIHHOE HaIpsDKEHUE akKyMYJIITOpHOHM OaTapen (auamna3oH ot 0 1o 12 B);
— IIOCTOSTHHBIN TOK aKKyMYJISITOpHOU Oatapeu (nuana3oH 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 BIIQXHOCTH OKpPYKaloUleW cpensl (TemiepaTypa BBIBOIHTCS B Tpagycax
Ilenbcus, a BIaXHOCTh B MIPOLIEHTAX );
— OCBEIICHHOCTh COJTHEYHOU OaTapeu Ha COJHIIE (3HAYCHUE BBIBOJIUTCS B JIFOKCAX);
— OCBEIEHHOCTh ['D B TeHU (3HaYeHHE BBIBOAUTCS B JIIOKCAX).
Taxoke knbeppuznveckas CUCTEMa OCYIIECTBIISICT YIPaBIEeHHE KOMMYTAIMSIMA B y3JIax H
aneMmeHTax ['9:
— BKJIIOUEHHUE WM OTKJIIOUYEHHE BETPOreHepaTopa Mo LenH MepeMeHHOro Toka (koMmmyTanus a3z
A,BuC);
— BKJIIOUEHHE WM OTKIIIOYEHHE BETPOreHepaTopa o ey NOCTOSTHHOTO TOKa (Harpy3ku);
— BKJTFOUEHHE WJIM OTKITIOYCHHE HMUTAIIMH OCBEIICHHS COJTHEUHOU OaTapew;
— BKJIFOUEHHE WM OTKIIIOYCHUE aKKyMYJIATOpHOU Oarapeu;
— BKJIFOUEHHE WM OTKIIIOYCHHE COJIHEYHOH OaTapen.
WNudopmaninsg 0 Bcex XapaKTepUCTHKaX M pekumax pabotel I'D cobupaercsHa cepepe
kubeppusnyeckoit cucrembl. CepBep cTpouTcsi Ha 0a3e IUIAHIIETHOIO KOMIIBIOTEpA ¢
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omepanmonHoil cuctemoir Android, koropelii cBsi3piBaeTcs yepe3 Wi-Fi poyrep u Ethernet

MOJYJIb C MUKPOKOHTPOJLIEPOM (puc.2).

Pucynoxk 2 - CepBep kubepduzndeckoit cuctemsl '
bnok-cxema anroputMa (QYHKUHMOHHPOBAHHMS CEpPBEPHOM YacTH KuOepPHU3NUECKOM
CHCTEMBI 110 JMArHOCTHKE, MOHUTOPHUHTY U ynpasieHuto ['D npencraBieHa Ha pucyHkax 3-4.
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Pucynok 3 — biok cxema niepBoii yactu anroputMa (pyHKIIHOHUPOBAHUS CEPBEPHOM YaCTH
KHOepPU3NICCKON CHCTEMBI.
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Pucynok 4 — brok cxema BTopoil yacTu anropurMa GyHKIHOHUPOBAHUS CEPBEPHON yacTh
KrOeppU3NYECKON CUCTEMBI.

Oco0eHHOCThIO anropuT™Ma (PyHKIIMOHUPOBAHUS CEPBEPHOM YacTH, SBISETCS, TO YTO, OH
pa3OUT Ha HECKOJBKO (PYHKIHMI, KOTOpbIE OTBEYAIOT 32 OCHOBHBIE Y3JIbl M 3JIEMEHTHI [ D:
— ¢pyaxuus ACViewController oTBeuaeT 3a n3mepeHue nepeMeHHoro HanpsbkeHus ¢paz A, B u C
BETpOreHepaTopa;
— ¢ynkuus DCViewController oTBeuaeT 3a M3MepeHHE MOCTOSHHOTO HANpPsDKEHHsI Harpyski,
COJIHEYHOM OaTapeu U akKyMYJIATOpPHOM Oatapeu;
— ¢ynxus LoadViewController orBeuaer 3a nu3MepeHne MOCTOSIHHOTO TOKa aKKyMYJISITOPHOM
Oatapeu, COIIHEUHOU OaTapeu U Harpy3KH;
— ¢yakuus ClimatViewController oTBewaeT 3a wu3MepeHHE TeMIEpaTypbl W BIAKHOCTH
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 WM OTKIIOYEHHE
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 MOCTPOSHHOTO YEIOBEKO-MalIMHHOTO UHTepdeiica
(UMN) xubeppusnueckorr cucremsl ['D. M3yunTh IJIOTUKY pabOTHI, OCHOBHBIE OKHa U
anmaparHyro dyactb UMU cucremsl. [IpousBecT HACTpPOMKY CHCTEMBI COTJIACHO 3aJlaHHBIM
IIperno/iaBaresieM rapaMerpam.

Iopsaok BbHINOJTHEHHSA:

- I3yunTh anmapaTHyro 4acTh U €€ B3aUMOJEHCTBHE C CEPBEPOM;

- 3yunTh 00651aCTh OCYILIECTBIICHUS HACTPOMKH IMapaMeTpoB HHTepderica;

- 3yunTth cTpyKTYpy NOCTPOCHHOTO HHTEpderica;

- OcymiecTBUTh HacTpoiiky UMMU.

IosicHenus k 1a00paTopHoii paGoTe

UYenoBeko-MamMHHBIA ~ UHTEpeHc KuOephU3MIECKOM CHCTEMbl pealn30BaH Ha
nporpaMMHOoM obOecriedennn  Unity. [lpeumymectBamu ucnosib3oBanus Unity  sSIBISIOTCS
HAIM4YUEe BHU3YyalbHOU cpeabl pa3paboTKu, MEeXIUIaTGOPMEHHON MOANEPKKU M MOIYIbHOMI
CUCTeMBbl KOMIIOHEHTOB. K HegocTtaTkaM OTHOCST TOSBIIEHHE CJIOXHOCTEH mpu padbore ¢
MHOTOKOMITOHEHTHBIMU CXEMaMH U 3aTPYAHCHHUS ITPH MOAKITFOYCHUH BHEITHUX OMOIHOTEK.

Penaktop Unity umeer mnpoctoii Drag&Drop unTepdeiic, Jierko HacTpauBaeMBIid,
COCTOSIIIIMM U3 PA3IMYHBIX OKOH, Oyiarojapsi 4eMy MOXHO MPOM3BOAUTH OTJIAJKY HPUIIOKEHUN
npsiMo B penakrope. Pacuérel pusnku npousBoauT ¢usznyeckuit koK PhysX ot NVIDIA.

Ha pucynke 5 mnpencraBieH au3ailH W aldropuT™M (YHKIIMOHMPOBAHHS UEIOBEKO-
mammHHOTO HHTepdeiica (UMW) xubepdmsuueckoir cucrembr ['D. Paspaboranusnii UMU
npecTaBisieT co00i OJMHHAALATE OTJEIBHO BCIUIBIBAIOIIUX OKOH:

— OKHO OCHOBHOI'O MEHIO B KOTOPOM MOXXHO BbIOpaThb Kak I10Jb30BaTellb BOHIET B
CUCTEeMY: TIIaBHBII cepBep (cpeaa pa3paboTuvka), aAMHUHHUCTPATOP (MIOJHBIM JOCTYH KO BCEM
peXUMaM CHUCTEMbl) U HaONmoIaTeNb (TOJbKO MOHUTOPUHT MapaMeTpoB, KOTOPBIE Pa3pelIeHbI
aIMUHUCTPATOPOM), TOJOOHBIA TIOAXOJ TIO3BOJIAET OOECIEeUUTh MAaKCHMAJIbHBIH 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
HalpsDKEHUE, MEePEMEHHOE HaNpsDKEHUE, OCBEIEHHOCTb, IMapaMeTphl OKpY)Karollel cpeapl,
ANIEKTpUYECKasi Harpy3Ka, KOMMYTAaIlUs U aKKayHT;

— OKHO TIOCTOSIHHO€ HAalpsyKEHHE I03BOJISET OTCIEKHUBATh: IMOCTOSIHHOE HAIpSKEHHE
Harpy3KH, COJHEUHOM OaTapeu, akKyMyIsTOpHOI OaTapeu, a Takke MPOU3BOJAUTH KOMMYTaIlUU
Heneil BKJIIOYEHHS WIM OTKIIOUEHHUS: MMHTAIlMA OCBEIIEHUS COJHEYHOW OaTapew,
aKKyMYJIATOpPHOM OaTapeu, COJIHEYHON OaTapeu M BETpOoreHepaTropa Mo LEenH MOCTOSHHOTO TOKa
(Harpys3km);

— OKHO MepeMEHHOE HaNpsKEeHUE T03BOJISIET OTCIIEKUBATH IEPEMEHHOE HanpskeHue das
A, B u C BerporeHeparopa, a Takke MNPOU3BOJUTH KOMMYTAllUU LENEH BKIIOYECHHUS WIIU
OTKJIFOUEHUS BETPOreHepaTopa 10 LENH IEPEMEHHOIO TOKa;

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

— OKHO MapaMeTpbl OKpYXarolled cpeapl MO3BOJSET OTCIEKUBATH TEMIEpaTypy 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 MEPEKITIOUEHHUS LENeld BKIIOYCHUS HIH
OTKJIFOYEHUS: BETPOreHeparopa MO LEeNH MEPEeMEHHOrO0 TOKa, MO LENHU IOCTOSHHOTO TOKa
(Harpy3KH), UMUTAIMH OCBEIICHUS COJIHEYHOU Oarapeu, akKKyMYJISITOPHOW OaTaper M COTHEUHOM
OaTapen.

Takke B OKHax IOCTOSHHOE HalpsDKEHHUE, IEPEMEHHOE HaNpsHKEHUE, OCBEIIEHHOCTb,
napameTpbl OKpYXarollel Cpelbl U JEKTPUUYECKasi Harpy3Ka €CTh BO3MOXKHOCTh 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 MEpeWTH B JH000€ U3 IMEPEeUMCIICHHBIX BbIIE OKOH. [Ipon3BoauTh
HEOOXOUMbIE HACTPOMKM MOXHO NEpels B OKHAa IOCTOSHHOE HamNpsyKEHUE, MEePeMEHHOE
HaIpsKEHUE U KOMMYTAaIUH.

- Seviee

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

JlaboparopHas paGota Ne3 «IIpuMeHeHHME TEXHOJOTMH KOMIIBIOTEPHOI'O 3pEHUS B
KHOEP(hU3UUSCKON CUCTEMEY

Heab padorsl: uccienoBat KUII xubepduszmuyeckoil cuctemMbl Ha CTeHIE PUKCAIIUU TaHHBIX
U3MEPUTEIIBHBIX YCTPOUCTB C MPUMEHEHHEM TEXHOJIOTHH MAIlTMHHOTO 3PEHUSI.

ITopsiioK BBINOJTHEHUS
OcyuiecTBUTH COOPKY KHOepPU3UYECKOH CHCTEMBI:
e [loakimounTh BCE DIEMEHTHI CXEMY B €IUHYIO cUcTeMY (pHC.6)
e Hacrpoute cBeTOOMOAHYIO  paMKy I TNOJCBETKHM  HM3MEPHUTENIBHOTO
000pyIOBaHUSI.

20



e HacTtpouts kamepy CHCTeMbI pacrioO3HaBAHUSI.
e YcraHoBuTh B 30HY (pukcarnuu qaaaeix KUIT (puc.7).

e Hamnucars nmporpammy [uist ocymiecTBieHus ¢pukcanuu ganasix ¢ KU
o IIposectu ucneiranue KUII kubepduznueckoii cucreMs! (puc.8).

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

IosicHenue k 1abopaTropHoii padore
®dukcanus JaHHBIX MOXKET MPOBOAUTCS ABYMs pasHbiMu Tuniamu KUII. Jlns peanuzanuu
¢uKcanMM MJAHHBIX C YCTPOMCTBa HMEIOWEr0 LU(POBOM 3KpaH OTOOpakeHHUsS aHHBIX,

(GYHKIIMOHAT TPOTPaMMBbI JIOJDKEH 3aKI0YaThCsl B PACIIO3HABAHUHM YWCICHHBIX 3HAYCHUH C
skpana KUII (puc.9).
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Pucynok 9 — PacnioznaBanue gansbix ¢ mugposoro KUIT

B cayuae co crpenounsiMu KUII HeoOXoaumo NpoOM3BOAUTH COIOCTABICHMS YIiia
OTKJIOHEHUS CTPEJKH MpuOopa U JaHHBIX IPaJyupOBaHHOM miKaibl. [ljig 3TOro HeoOXOAUMO B
(GyHKIMOHaJe MpOrpaMMe YUuThIBaTh (pukcamnuio yria otkioHeHus crpenku KUIIT (puc.10) c
HOCJEIYIOIUM COINOCTaBIEHUEM C YHCICHHBIMM 3HAYeHMsIMM UIKaibel mnpuOopa. [laHHyro
(G YHKIIMIO BO3MOKHO BBIITOJIHUTH COCTaBUB B MPOrpaMMe pacro3HaBaHUs TaOIHILy COOTBETCTBHS
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 paGora Ne 4 «lM3ydeHwe OpoLECCOB HACTPOHMKH CEHCOPOB, JAATYHUKOB,
HWCIIOJIHUTENbHBIX YCTPOUCTB W IiepudepuilHOro 000pYIOBaHUA KHOep(U3UYECKON CUCTEMBI
yIpaBJIeHUs THOPUIIHON DIIEKTPOCTAHIINEN))

Heas padoTbl: M3yunTs NPUHIUNHAIBHYIO CXeMy KHOep(H3MUecKOl CHUCTEMBI YIpPaBICHUS
I'D. PaccmoTpeTh ycTpoiicTBa yuyeTa JaHHBIX MOPUIHON 3JIEKTPOCTAHLUHU OCYLIECTBIISIOIINE
MOHMTOPHUHI HapaMeTpoB 3JeKTpocTaHIuH. [Ipon3BecTH mporpaMMHYI0 HAacTpONKY HaTUMKOB
CUCTEMbI MOHUTOPHHTIA, JUATHOCTUKY U yrpasiieHus 1'0.
ITopsinok BHINOJIHEHHS:
- 3yunTh NpuHIMNNAIBHYIO CXEMY;
- OmpenenuTh THUIBI JATYUKOB HEOOXoauMble A (YHKIMOHMPOBAaHUS KuOephuzndeckoi
cucreMsl 1'9;
- 3yunTh cXeMbl MOAKIIIOUEHUS TaTYMKOB K MUKPOKOHTPOJIIEPY;
- Ocyl11ecTBUTh TPOrPaMMHYIO HACTPOUKY AAaTUYUKOB;
- [TocTpouts 00IIYIO CXEMY TTOAKITFOYCHHUSI.
IosicHenusi k 1a0opaTopHoii padoTte
Kubepduzuueckass cucrema ymnpasieHus ['D comepxut B ceOe MaTuyuMKH ydera, UKCAUu U
OTOOpaK€HUM JaHHBIX DSJEKTPOCTAHIMM [UIS OCYIIECTBJICHHS MOHMTOPUHIA, JUAarHOCTUKU
ynpasieHus kubepdusuueckoit cucremst ['0.

[IpuHnunuaneHas cxemMa KMOEpPU3NUECKONW CUCTEMBI IO TUATHOCTUKE, MOHUTOPUHTY U
ynpasneHuto 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
reHepaTopa HCHONb3yIOTCS Moaynu Voltage Sensor. Ha panHoM Mopysne peain3oBaH
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 MpOMOPIHOHATLHO pacmpenenaeHo B auamnazone or 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.
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Pucynok 13 — Cxema noaxitouenus moayist Voltage Sensor

Jnis m3MepeHusi MEpeMEHHBIX TOKOB (a3 CBEpXIPOBOAHUKOBOTO BETPOT€HEpAaTOpa
WCIIOJIB3YIOTCSL JATUUKU U3MEPEHUs CHIIBI TOKa Ha 6a3e mukpocxembl ACS712, Britoyaroiei B
ce0s narunk Xosuia. J{ns KOppeKTHOM paboThl gaTtuMka Toka HoMuHaioM 30 A, psaoM ¢
JATYMKOM pa3MeIleH MeAHbIH TpoBoAHUK. CaM naTuuk XoJula pacioyiaraeTcsi HEOCPEICTBEHHO
Ha KpHUCTa/sle MHUKpocxeMbl. Takke JaHHBIM JAaTYMKOM B HPEJCTABICHHOM KOMILIEKCE
U3MEpPSETCS] U BBIIPSIMIICHHBIM NOCTOSHHBIA TOK CBEPXIPOBOJHUKOBOIO BETPOTE€HEpAaTOpa WU
TOK Harpy3Ku.
Taxoke JaHHBIE JaTYUKU UCTIOIb3YIOTCS ISl U3MEPEHMUSL:

— TOKa COJIHEYHO OaTapew;

— IOCTOSTHHBII TOK aKKyMYyJIATOpHOM OaTapeu.

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 noaxmtouenus ngaturka ACS712

BoinpsiMiieHHOE MMOCTOSIHHOE HAIPsKEHUE CBEPXIIPOBOJHUKOBOIO BETPOrE€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 OCPEICTBOM U3MEPUTEIBHOTO LIIYHTA BO BCTPOEHHON 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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Pucynok 15 — Cxema noAk/IO4eHNs aHAJIOIOBOT'O IaTYMKa TOKa U HanpsbkeHuss MAX471

TemnepaTypa U BIaXXHOCTb OKpYXKamoIllel cpeibl u3Mepsiercs HUGPOBBIM 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 TeMIlepaTypbl WK BIAKHOCTH 3aHUMaeT 250 Mc

float h = dht.readHumidity(); // cautsiBanue TemnepaTypsl B rpagycax 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 CXEME 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 TeHnn) ucnonb3yercst Trema-Moaysb 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.

3
_‘ . Maruns
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Pucynok 17 — Cxema NOAKIIIOUEHUS AATYNKA OCBEIIEHHOCTU

Taxxe kubeppusnyeckas cucrema MpeanoiaraeT U3MepeHne IepeMEeHHOro0 HalpsbKeHne
nocje npeodpasoBares Ha Harpy3Kke NepeMEeHHOro Toka. /JlaHHOeHaIpskeHe MOKET I0CTUTaTh
250 B, nns ero m3aMepeHMs] IpUMEHsETCs JaT4uK nepemMeHHoro Hampsbkenuss ZMPT101B. On
npecTaBisieT co0oil 0aHO(Ma3HbIN MOHMKAOIINN TpaHC(HOPMATOp HANPSKEHUS, TO3BOJISIFOIINN
U3MEPSTH HAPSKEHHE IEPEMEHHOI0 TOKa B [uarnas3one 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 pa3padaTeiBaeMas KHOeppu3nIecKas cucrema
B y37ax M 3yeMeHTax ['D, ocylecTBIAIOTCS MPU HOMOILM PEeIeHHOI0 MOAYJIS C LIECTHAALATHIO
AIIEKTPOMEXAHUYECKUMHU pelie ¢ KOMMYTAllMOHHBIMU XapaKTEPUCTHKaMHU o HanpspkeHuto 250 B
u ToKy 10 A.
[IpuHuMnuanpHas cxeMa MOAKIIOUEHHUsI pelie MpeicTaBieHa Ha pucyHke 19.
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Pucynox 19 — [MpuniunuansHas cxema MOIKIIOUYESHHS PeIeHHOTO MOTYIIS

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

Heab padorsi: [IponsBectu ucneiTanue kubepdusndeckoit cucreMsl ['D. CpaBHUTH JaHHBIC
CTAIlMOHAPHBIX KOHTPOJIbHO-U3MepHUTENbHBIX TiprboopoB (KUII) cTenma ¢ TaHHBIMH JaTYHKOB,
BBIBOJIMMBIX Ha MHUKpomporeccop. OCyIIeCTBUTh U OLIEHUTh PacdyeT OTKIOHEHHS Pe3yIbTaTOB
JTAHHBIX CEHCOPOB.

IopsiaoK BHINOJIHEHHS:
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- [IpousBecTn ncnbiTaHue KNOEPHU3NIECKON CUCTEMBI;
- CHaTb naHHbIe co crannoHapHbix KUII;
- 3aukcupoBaThH TaHHBIE CEHCOPOB C cepBepa KNOepHU3NIECKON CUCTEMbI
- [Ipou3BecTn pacyeT OTKIOHEHHUS TaHHBIX CEHCOPOB OT cranroHapHbeix KUIT;
- OLICHUTD CTETIEHb OTKIOHEHUS JaHHBIX.
IHosicHenus Kk 1abopaTopHoi padorte
[lepen mpoBeneHuE WCHBITAHUS CHCTEMBl HEOOXOAMMO MPOU3BECTH HACTPOIMKY
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.
- Tpéxa3zHoro 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€ >K€ JaHHBIE HM3MEPUTEIBHBIX JaTYMKOB C CEpBepa YIPaBICHUS
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

BCJIMYHMHA, - OTHOCUTCIIbHAA IMOTPCIIHOCTD.
HOJ'IyLICHHaSI OTHOCHUTCIIbHAA NOTPCHIHOCTL HE JOJKHA NPCBBIIIATH 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 [TPAKTUYECKOM 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 oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JODKHBI OBITh YKa3aHbl TEOPETHYCCKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHO pabOThIl, B TOM YHWCIIE NaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Havane yka3pIBaroTCsl HCXOAHBIE IaHHBIE, pacueThl, TpadudecKue MOCTPOCHUSI.
BriBoasbl

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

CnHcoK MCIO/Ib3yeMOii JTUTepaTypPhI

Crincok ucronb3yemMoit jureparypsl odopmisiercsi B coorBerctun ¢ 'OCT 7.0.100-2018 —
bubnuorpaduyeckas 3anuce. bubnuorpapudeckoe 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 — CUBU. OTdeT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia oopmieHHs OT4eT Mo JlabopaTopHOW paboTe odopmisercs
JT00BIM NEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit Oymaru 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 oT4yera CleAyeT HyMepoBaTh apaOCKuMu nudpamu, coOM0aast CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IpOCTaBIseTCs B HU3Y KaXKAOI0 JIUCTa
10 LIEHTPY.

2.2. TuTyNbHBIN JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIMIO CTpaHull oTyera. Homep crpaHuiipl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISETCA.

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 nojpasnaensl. Hymeparus noapasienoB cocTaBisieTcs U3
HOMEpa pasjena M Iojpasjesia, 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 YKa3bIBaeTcs Iocie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
0ZIHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPAIIMU BRIPABHUBAIOTCS T10 IICHTPY 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 OKCIIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OHOM CHCTEME KOOpAMHAT.

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 HOMEpPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, pa3IeiICHHBIX TOUYKOM.

6.2. TaGnuier HyMepyroTCs apaObCKUMU udpamu.

6.3. Hymeparust TtaGnui; mpou3BoguTcss co ciaoBoM «Tabmuiay» 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».
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6.5.4. Kaxxnas tabnuna J0DKHA MMETh Ha3BaHUE, KOTOPOE CIEAyeT MOMEINATh HaJl TaOiuilen
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM Uepe3 THpE.

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOIO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTeNbHAas padoTa MOXKET
BKJIIOYATh B Ce0s1 KOHTPOJIbHYIO padoTy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENILHOW paboThI, y oOydaromerocs: GopMupyercs
1esIeco00pa3Hoe TIaHMPOBaHHE paboyuero BpEeMEHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHSI
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHWUN, OOCCIICYMBAECT BBICOKHMA
YPOBECHb YCIICBAGMOCTH B TMEpUOJ OOyUYCHHsI, IOMOTAcT TIOJYYUTh HABBIKM TOBBINICHHS
poeCCHOHATIHLHOTO YPOBHSI.

MertoauyeckuMHu  MaTepHallaMK,  HANpPaBJSIOINIMMH  CAaMOCTOSITEIBbHYIO  paboTy
00yYaroIIuXCsl, ABISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHaJl 1o JUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (Ui 00ydYarommxcst
1o 3a04HOU (hopme oOyueHus).

11.4. Meroauueckue yka3zaHus Uil OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Ja OCBOCHUS
JUCLUIUINHBI.

Cucrema OLIEHOK IpU IPOBEIECHUU IMPOMEKYTOUHOW AaTTECTAlMU OCYILIECTBISETCS B
cooTBeTCTBUM C TpeboBaHusiMU [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM artectanuu cTyAeHToB ['YAII, oOydarommuxcs 1Mo nporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThl
ctyneHToB B ['YAII».

O1neHrBaHUE TEKYIIEro KOHTPOJS YCHEBAaeMOCTH OLIEHUBAETCS IO CUCTeME 3aueT/ He
3a4eT. [lomoXuTENnbHBIM pe3ynbTaT TEKYIIEr0o KOHTPOJISI YCHEBAEMOCTH JAeT CTYACHTY
JIOTIOJTHUTEIBHBIN Oyl P MPOBEICHUN POMEXYTOYHOMN aTTeCTalluu.

11.5. Metoanueckue ykazaHHs Ui OOYYarOLIUXCs MO MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTecTaluu

[IpomexxyTounass  artectansi  OoOyyarolIMXCsl ~ HpeaycMaTpuBaeT  OLIEHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceos:

— muddepeHIMpoBaHHBIN 3a4eT — 23TO (opMa OIEHKH 3HAHUM, TMOTyYEeHHBIX
oOyyaromuMcsl IpU U3Y4EHUH AUCUMIUIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATEILCKUX pabOT U MPOXOXKACHUHU MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIUYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

IIpomexxyTouHasi arrecTanus MPOBOAUTCS B Qopme Au(QepeHIIMPOBAHHOIO 3ayeTa.
3auer mnpoBOAUTCS B YCTHOW ¢opMe 1o OwieraM B BHAE MOJATOTOBKM U  HU3JIOKEHUS
pa3BEPHYTOro oTBeTa. BpeMs Ha moAroToBKy orBeTa - 30 MUHYT.

Cucrema OLEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW aTTeCTallMd OCYLIECTBIAETCS B
COOTBETCTBUM C TpeboBanusMu [lonokenuit «O TeKyleM KOHTpOJE YCIEBAEMOCTH U
MPOMEXYTOUHOM artectauuu cTyAeHToB ['YAII, olywarommxcs 1o HporpaMMbl BBICIIETO
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oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».

[IpomexxyTouHasi aTTecTalUsl OIICHMBACTCSA II0 pe3yiabTaTaM TEKYIIEro KOHTPOJIS
ycneBaeMocTH. JluddepennupoBansblii 3auéT mpoBoAMTCA B ycTHOW ¢(opme mno Oumieram,
npeicTaBiIeHHbIM B Tabmuue 16. B ciydae, ecnmu CTyAEHT 1O YBaKUTEIbHOW MPUYMHE HE
BBINOJIHWJI TPeOOBaHMS TEKYILEro KOHTPOJS, €My IPEJOCTaBiIAETCS BO3MOXHOCTb CHaTh
3aJI0JDKEHHOCTH T10 MPOMYyIIeHHBIM TeMaM. DopMa npoBeeHUs TPOMEKYTOUHON aTTeCTalluu —
HUCbMEHHas!.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

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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