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AHHOTaUs

Hucuunnuna «Kubepdusudeckre cucTeMbl U TEXHOJIOTUU» BXOJIUT B 00pa30BaTEIbHYIO
porpaMMy BBICIHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJIEHUIO MOATOTOBKU
15.03.06 «MexaTpoHHUKa U POOOTOTEXHUKA» HarpaBiieHHOCTH «PobOoTorexHukay. (ucnurminHa
peanuzyetcs kaheapoit «Ne32y.

JucuumninuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETSHIIHIA:

[TK-4 «CriocoGeH IKCIuTyaTupoBaTh pOOOTOTEXHUUECKUE CUCTEMBI U KOMIIEKCHD)

[TIK-6 «IIpombInuieHHast pOOOTOTEXHUKA

Conepxanue AUCIUIUIMHBI OXBAaThIBAET KPYT BOINPOCOB, CBA3AHHBIX C MPOMBIIIJICHHBIM
MHTEPHETOM Belllel 1 Kubep(hu3nueCKUMU TEXHOJIIOTUSMHU B 3JIEKTPOIHEPreTUYECKOM 00J1acTH.

[IperonaBanre TUCHMIUIMHBI TPEAYCMAaTPUBAET CleAyonme (opMbl OpraHU3aluu
yueOHOro Impoliecca: JEeKIIH, J1adopaTopHble paboThl, CAMOCTOSITENbHAs padoTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mmas TpyA0eMKOCTh OCBOSHUS JAWCIMILIUHBI COCTABISET 4 3a4eTHBIX eAuHuIb], 144
qaca.

SA3bIK 00y4YeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Llenp AMCIUIIVHBI:
dopMupoBaHUEe y OOY4YaIOUIMXCS TEOPETHMUYECKMX 3HAaHMW M NPAKTUYECKUX YMEHUH u
HaBBIKOB B 00JIaCTH MPOEKTUPOBAHMS, MOJICITMPOBAHUS U OTIAIKU KHOEP(HU3NIECKUX CUCTEM
3JIEKTPOIHEPreTUYECKUX OOBEKTOB.
3a/1auy JUCIUIUINHBIL:
1. ChopmupoBaTh 3HaHHMA B OOJACTH YCTPOMCTBA, MPOEKTUPOBAHUS M MOJAEIMPOBAHUS
KHOepPU3NIECKUX CUCTEMAX;
2. W3y4uTh KOHLENUHUIO IMPUMEHEHHUsS IPOMBIIIIEHHOTO HWHTEPHETa, OCHOBHBIE OTallbl
IPOCKTHPOBAHUS KNOCPPUZUIECKUX CUCTEM DIICKTPOIHEPTETUIECKUX OOBEKTOB.
3. CdhopmupoBaTh NEpBUYHBIE HABBIKM DPA3pabOTKU U MOJCIUPOBAHMS KHOEp(HU3NUECKUX
CHCTEM DJICKTPOIHEPTreTHUECKUX O0OBEKTOB.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpPMUPYEMOH  y4acCTHHUKaAMU
00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibratamu ocBoenus: OI1 BO.

B pesynprare M3ydeHus MUCHUILIMHBI OOYYalOUIMiCS AODKEH 00JaiaTh CIeTyIOIIMHE
KOMIIETEHIIMSIMU WM UX YacTsAMH. KoMmneTeHIMu 1 WHAMKATOPhl UX JAOCTUKEHUS IPUBEICHBI B
tabnuue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMUSI

Kareropus (rpynna) Konn Kon v HanMeHOBaHNE HHIUKATOPA JOCTUKEHUS
HalMEHOBaHUE
KOMIIETEHIH KOMIIETEeHIIUU
KOMIETEHIINU
IT1K-4 Cnocoben [1K-4.3.1 3HaTh NpUHLUMIIBI paOOTHI, TEXHUYECKUE
HKCILTyaTUPOBATh XapaKTePUCTUKH, KOHCTPYKTUBHBIE OCOOEHHOCTH
ITpodeccuonanbHble yarup P p ’ Py
poOOTOTEXHUYECKUE | POOOTOTEXHUUYECKUX CUCTEM M KOMILJIEKCOB
KOMIIETEHIIUU
CUCTEMBI U [1K-4.VY.1 ymeTb 3KCIUIyaTHpOBaTh MPOYKTHI
KOMILJIEKCBI CEPBHCHOM M MPOMBIIIEHHON pOOOTOTEXHUKH
ITK-6.3.1 3HaTh NpUHIMIIEI paOOTHI
MIPOMBIIIICHHBIX POOOTOB U OCOOCHHOCTH UX
HKCIUTyaTaluH
[1K-6 [1K-6.Y.1 ymeTs nporpaMmMupoBaTh U
[TpodeccronanbHbIe ™ POrp P
N [TpomsblmnenHas HAacTpauBaTh MPOMBIIIJIEHHBIX POOOTOB COTJIACHO
poOOTOTEXHUKA TEXHUUYECKOMY 33JJaHUIO
[1K-6.B.1 BnageTs HaBbIKaMU BHEIPEHUS
IIPOMBIIIIIEHHBIX pOOOTOB B IPOU3BOJICTBO U
OCYIIECTBJICHHSI TYCKO-HAJIAJOYHbIX PadoT

2. Mecro nucuumianssl B ctpykType OI1

JucuumnimHa MoXKeT 6a3supoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YarOUUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLUTIINH:

— «lludpoBoe NPOEKTUPOBAHUE.

3HaHMs, TOJy4YeHHblE NpPU H3YYEHUHU MaTepuana JaHHOW JAMCUMIUIMHBI, HMEIOT Kak

CaMOCTOSITEIbHOE ~ 3HA4Y€HHWE, TaK MW  MOTYT HCIOJB30BAaThbCA IPU  IPOXOXKIAECHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBIMTYCKHOM KBaTH(PUKAIMOHHON
paboTHI.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 10 10
AyoumopHhuie 3aHamus, BCEro 4ac. 20 20
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoi npoekt (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac) 27 27
Camocmoamenvnan paboma, Bcero (4ac) 97 97
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

£

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 8
Paznen 1. bazoBeie monsTHS KNOEpPH3MIECKUX 2 2 26

CUCTEM
Tewma 1.1. ba3oBbIle MOHATHS M OCHOBHI
KuOep(pHU3NUECKUX CUCTEM

Tema 1.2. O0o06meHHas cxema KuOeppu3nuecKon
cucreMsbl. Munyctpus 4.0 1 nepexoa B UHIYCTPUIO
5.0.

Tewma 1.3 .IlporpamMMHO-annapatHas 4acTh
KHOep(PHU3NIECKUX CUCTEM

Tewma 1.4 Chepbl mpUMEHEHUS HHAYCTPHATBHBIX
KnOep(pU3NIecKux CUCTEM.




Paznen 2. LlugpoBeie TEXHOIOTHH B 3 3 24
KubephU3MIeCKuX CHCTEMaX

Tewma 2.1. IIpoMbIIITIEHHBIN MHTEPHET BEIeH U
MPOM3BOJCTBEHHBIE KHOSP(HUZNIECKUE CUCTEMBI
Tema 2.2. Kubepduzndaeckne CHCTEMBI TTOBEPKH
KOHTPOJIbHO-U3MEPUTEIIBHBIX YCTPOUCTB

Tema 2.3. TexHOI0rMM KOMOBIOTEPHOTO 3pPEHUS B
KHOEepPU3NUECKUX CHCTEMAaX

Tewma 2.4. IIpoexTrpoBaHye WHIYCTPHUATBHBIX
KHOepPU3NUECKUX CHCTEM

Paznen 3 IlpoexkTupoBanue u MOACIUPOBAHUE 2 2 19
KuOep(hU3NIEeCKUX CHCTEM

Tema 3.1. Micnons30BaHne BCTpanBaeMBIX CHCTEM B
KkuOep(pHU3nMUecKux cucTemMax

Tewma 3.2. [IpoekTHpOBaHKME BEIYUCITUTEIBHON
KOMITOHEHTHI KHOEep(HU3NIECKOM CHCTEMBI

Tewma 3.3. MoaenupoBanue KHOSPPUINISCKUX CHCTEM

Pasnen 4. Vicnionb3oBanue KHGephU3MIECKOM 3 3 28
CHCTEMBI IIPU YHPABICHUH IEKTPOCTAHIINN

Tewma 4.1. Kubepduzndeckas cucrema TUarHOCTHKH
MOHHUTOPHHTA U YIIPaBICHUS THOPUAHOM
3JIEKTPOCTAHIIUEN

Tewma 4.2. B1Oop KOMIIOHEHTOB KHOephU3nIeCcKOi
CHCTEMBI YIIPaBJICHUS] THOPHIHOM IEKTPOCTaHIEH
Tema 4.3. Pa3pabotka ynpasienus kuoephu3nueckoit
CHCTEMBbI THOPUIHON 3JIEKTPOCTAHLIUI

Tewma 4.4. Pa3zpaboTka 4ell0BEeKO-MaIIHHHOTO
uHTepdeiica KHOepHU3NIECKOH CHCTEMBI

Tema 4.5. Vcnonp30BaHKHE TEXHOJIOTUU BUPTYaJIbHOM
pealbHOCTH B KNOep(hU3NIecKoi CUCTEME yTIPaBICHUS
THOPUAHON AIIEKTPOCTAHIINI

HUroro B cemectpe: 10 10 97

Hroro 10 0 10 0 97

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
pohecCuOHATIBHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKITMOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0nHIIE 4.
Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep

HasBanue u comepskaHue pa3aenoB U TeM JICKIMOHHBIX 3aHSATHN
pasnena

1 Paznen 1. bazoBbie moHATHS KNOEP(HU3NUECKUX CUCTEM

Tema 1.1. bazoBble MOHATHS U OCHOBBI KHOEPHUZNUECKUX CUCTEM

Tema 1.2. O6061enHas cxema kudeppuzndeckoit cuctemsl. Uunycrpus 4.0 u
nepexoj B uHAycTpuio 5.0.

Tema 1.3. IlporpammHo-anmnapatHas 4acTb KHOEpPU3NUECKUX CUCTEM

Tema 1.4 Ceprl npuMeHEHHS] UHIYCTPHATBHBIX KHOEPPUINIECKUX CUCTEM.

2 Paznen 2. LludpoBbie TEXHOIOTUHN B KHOEp(HU3NUECKUX CHCTEMaX

Tewma 2.1. IIpoMbIlIIEHHBII UHTEPHET BELEH U IPOU3BOICTBEHHBIE
knbepu3nyecKne CuCTeMbl

Tema 2.2. Kubepduzndecknue cucreMbl HOBEPKU KOHTPOIBbHO-U3MEPUTEIBHBIX
YCTPOWCTB




Tema 2.3. TexHOTOTHH KOMITBIOTEPHOTO 3pEHHS B KHOESPHU3UIECKUX CUCTEMaX
Tema 2.4. IIpoekTupoBaHNE HHIYCTPUAIBHBIX KHOSPPHU3UUIECKUX CUCTEM

CUCTCMBI

Tewma 3.3. MoaenupoBanne KuOEpHU3NIECKUX CUCTEM

Pa3nen 3 [IpoextupoBanue u MoJenupoBaHue KUOephu3NIECKUX CUCTEM
Tema 3.1. Mcnionb30BaHue BCTPanBaEeMbIX CUCTEM B KHOEP(HUZNIECKUX CUCTEMAX
Tewma 3.2. IIpoekTupoBaHKe BEIYUCIUTEIHBHOM KOMITIOHEHTHI KHOEep(hU3NIECKOI

AJIEKTPOCTAHITUN
THOPUTHOM JICKTPOCTAHITUEH
THOPUTHOM JIEKTPOCTAHITUEH
AJIEKTPOCTAHIIUHT

CHUCTCMbI

Paznen 4. Mcnionb3oBanue kubepdu3nyeckon CHCTEMBI TIPU YIPaBICHUN

Tema 4.2. Bbi0op KOMITIOHEHTOB KHOEP(HU3UIECKON CUCTEMBI YIIPABICHHS

Tema 4.3. Pa3zpabotka yrpasieHust Kubeppu3nueckoi CHCTeMbl THOPUIHON

Tema 4.5. Vicionp30BaHUE TEXHOJIOTUU BUPTYaJIbHOM pealbHOCTH B
kubephu3nyecko cucTeMe yrpapiieHUs] THOPUIHON AJIEKTPOCTAHLIUU

Tema 4.1. Kubepdusnueckas cucrema TMarHoCTUKA MOHUTOPHHTA U YITPABICHHS

Tema 4.4. Pa3zpaboTka 4eI0BEKO-MAIIMHHOTO HHTepdeiica kubephuznyeckoi

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
Bceero \ \ ]
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TPyAOCMKOCTE, | NPAKTHHECKOH | pasieiia
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 8
1 JIPNel Pa3paboTka anroputMa yrpaBieHUs 2 2 1
KrOeppU3NIecKoi CUCTEMO»
2 JIP Ne2 Hacrpoiika 4e10BeKO-MalIHHHOTO 3 3 2
uHTepdeiica kubephu3nIecKoi CUCTEMBI
3 JIP Ne3. TIpuMeHeHUE TEXHOIOTHI 2 2 3
KOMITBIOTEPHOT'O 3pEHUs B KHOEpPHU3NUECKOM
crcTeMe
4 JIP Ne4. N3yuenue npoueccoB HACTPOUKHU 1 1 4
CEHCOPOB, TATYNKOB, UCTIOTHUTEIBHBIX
YCTPOKCTB U nepuepuitHoro 000pya0BaHUS
K1OeppU3NYEeCcKOl CUCTEMBI YIIPaBICHHUS

7




THOPUTHOM DJIEKTPOCTAHIHEH

5 JIP Ne 5. MccnenoBaHue napameTpoB U 2 2 4
XapaKTepUCTUK K1MOepU3nueckon cucTeMsl
yIIpaBJICHUs] THOPUIHOM AIICKTPOCTAHIIUEH

Bcero 10 10

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHIITOTHEHUE KYpPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrodrenbHas padoTa 00yJaroUInxcs
Bunbl camocrositensHON paboThI U €€ TPYJA0EMKOCTh TPUBEICHBI B TabHIe 7.
Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuania
70 70
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 17 17
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13)
IToaroroBka K MpoOMeEXyTOUHOU 10 10
atrecrauuu (I1A)
Bcero: 97 97

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaromuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
P (KpOMe 3JIEKTPOHHBIX IK3EMILISIPOB)

1. WnTtennexryanbHble UH(POPMAaLMOHHbIE -
CUCTEMBI U METO/IbI ICKYCCTBEHHOTO MHTEIJICKTA:
yuebnuk /  A.B.  Awngperiumkos, O.H.
AnpnpeitunkoBa. — Mocksa: UTHOPA-M, 2022.
—530c.

2. IlpoMbIIUTEHHBI MHTEpHET Bewlel: yueOHoe -
nocooue / FO.C. Anmpees, C.J]. TperbsikoB. —
Cankr-Iletepbypr, 2019. - 56 c.

3. Kubepdusuieckne  CUCTEMBI  METOIBI
BBICOKOYPOBHEBOI'O IPOEKTUPOBAHUS: Yy4eOHOE
nocooue / S.I'. T'opbaues, A.E. [Inatynos, B.1O. -
IMuakeBny, M.B. Kompuypun. —  CaHKT-




[etepOypr, 2022. - 51 c.

4. CoBpeMeHHBIe TexHOJIOTHH. Knbephuznaeckue
cuctembl: yueOHoe mocobue / E.M. I'pomakos,
A.A. Cunmoposa. — Tomck, 2021. - 166 c. -
5. Unrepuer Bemei. MccnemoBanus n 00J1acTh
npumenenusi: Monorpadus/ 3apamenckux E.IL, -
AprembeB U.E. - M.: HULl UHOPA-M, 2015. -

188 c.

6. DJICKTPO’HEPreTUYECKHH  KOMILUIEKC  CO 25
CBEPXIPOBOTHUKOBBIM 000pyIOBaHUEM:

pa3paboTka, CO3/1aHMe, UCCIICI0OBAHUE:

moHorpadusi /ABtopsi: M.B. bypakos, C.B.
Conénniii, C.C. TumodeeB, M.A. TypybOaHoB,
J.B. llumnakos, B.®. IllunuiakoB / mox pen.
B.®. Iunurakosa, 0.A. Antoxunoi. — CIIO.:
I'VAIL 2018. — 288 c.

7. BeimonHeHne padoT 10 OJHOW WIIA HECKOIBKAM
npodeccusiM pabodmx, TOJHKHOCTSIM CITyKaIluX — 25
Hanaguuk KUIIuA: MeToanueckue yka3zaHus K
BBITIOTHEHUIO JJabopaTopHbix padot / C.B.
Conénsrii, A.K. IIpomaxona, O.4. Conénas. —
Cankrt-Iletepoypr, 2017. — 75 c.

7. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHI ceTtn « HTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue

https://profstandart.rosmintrud.ru | ba3za npodeccroHaNbHBIX CTAaHIAPTOB

https://www.elibrary.ru baza meToanueckux nocoOuil U HayYHBIX CTaTei

https://lib.guap.ru/jirbis2/index.php | Dnexkrponnas 6udauorexa I'VAII

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPoIlecca Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM
9




Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JEKIIMOHHAS ayAUTOPHUS 21-21
VYueOunas mabopatopusi ¢ ooopynoanrem «Kudepdusuueckre 31-04
CHCTEMBI», KOMITBIOTEPHI C BBIXOJOM B HHTEPHET

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OICHOYHBIX CpEACTB MJIsi TIPOBEIEHHUS IPOMEXKYTOYHOH aTTeCTallUuH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

DK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY.

10.2. B kadyectBe KpUTEpUEB OICHKH YpPOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHCTEMbl ~ YHUBEpCUTETa,  IIpaBUiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTHYECKON
JeSITeIbHOCTBIO HAIlPABICHMUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIENMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TpPaMOTHO U
M0 CYWIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW NIEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOLLIO»
«GAuTEHO»
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Or11eHKa KOMITETEHITUHN

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

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBbie KOHTPOJIbHBIC 3aJJaHUS UJIH UHBIC MATEPUATIBI.
Bormpocs! mu1st 5x3aMeHa npecraBieHbl B Tabauie 15.

Tab6muma 15 — Borpocs! i1 9k3aMeHa

Kon
Ne /it Ilepedyens BOIPOCOB AJIsA DK3aMEHA
MHAMKATOpa
1. Yro Takoe kubepdusnveckas cucrema? I1K-4.3.1

2. OCHOBBI MOJIEIUPOBAHUS KHOESPPHU3HUECKUX CHCTEM?

3. Cepsl npumenenus kubephuznueckux cucreM?

4. Ilepeuncaure mpoOIeMbl MOCTPOSHUS KHOeppHU3mIecKnx
cucreM?

5. Kakum o6pa3zom kubepdusndeckas cuctemMa mpuMEHSITCS B
SHepreTuxe?

6. IlepeunciuTe KOMIOHEHTHI, BXOJSIINE B
KnOep(pU3NYECKyr0 CUCTEMY, IPUBEANUTE IPUMEPHI?

7. Yto Takoe BCTpoeHHas cucreMa’?

8. [lepeunciute MeTOABI YIpaBiIeHUs KUOephu3ndeckoi
cucTemMomn?

9. Kakue cymiecTByroT Kubeppuszniyeckue CucTeMbl?

10. B ueM pasHuia Mexay BCTPOEHHOM cuCcTEMON U
KuOepPpU3NIecKoil cucTeMon?

11. Yto Takoe unaycrpuanbHas kudeppusndeckas cucrema?
12. O6nacTy MpUMEHEHHsI HHAYCTPHATIBHBIX
KHOepPU3NYECKUX CUCTEM?

13. Yto Takoe MHTEIUIEKTyaJIbHbIE IPOU3BO/ICTBEHHBIE
CUCTEMBI?

14. Kubepdusnueckrue CUCTEMBI B MHTEIUIEKTYaTbHBIX
MIPOM3BOJICTBEHHBIX CUCTEMax?

15. Uto Takoe kubepoe30macHoCTh?

16. Kubep6e30macHOCTb /17151 HHTEIUIEKTYaIbHBIX
POU3BOJICTBEHHBIX CHCTEM?

17. Yto Takoe ypoBHU KHUOEpPHU3NUECKON CUCTEMBI,
nepevucisere ux?

18. UTo Takoe npoMbIlIEHHbIE HHTEIIEKTyanbHbIe JaHuble? | [IK-4.V.1
19. IlpuMeHeHne NPOMBIIUIEHHBIX HHTEJUIEKTYaIbHBIX
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JIAHHBIX B KHOEPPU3UUECKUX CHCTEMaXx ?

20. YopapneHre HHAYCTPHAIBLHON KUOEepPU3NIECKOM
cucreMon?

21. Ilepeuncnure chepbl IPUMEHEHHUS UHAYCTPHATBHBIX
KHOep(HU3NIECKUX CUCTEM?

22. Ponb JaHHBIX B MHIYCTPUAIBHOM KHOep(hr3ndeckoi
cucreme?

23. Kubepdusnueckuii moaxos K CO3AaHUI0 BCTPauBaeMOM
cucTeMbl?

24. Ilpumenenune kudeprU3MIECKNX CHCTEM B MPOIECCe
MOBEPKH KOHTPOJIBHO-U3MEPUTENIbHBIX TPHUOOPOB?

25. Yto Takoe TEXHOJIOTUs KOMIIBIOTEPHOTO 3pEHUs?

26. [IpuBeaute mpumMepsl TU(DPOBBIX TEXHOJIOTHH,
UCTIONIb3YEMBIX B KHOEp(HU3HMUECKUX crcTeMax?

27. 35noxuTe NpUHIKN padoThl KUOEPHU3UIECKON CUCTEMBI
C IPUMEHEHUE TEXHOJIOTUU KOMIIBIOTEPHOIO 3pEHUS?

28. IIpobnemMbl MPOEKTUPOBAHUS BBIYUCIUTEIHHON
KOMIIOHEHTbI Kubep(u3nyeckout cucrempl?

29. Vcnonb3oBaHue KUOEpHU3NUECKUX CUCTEM IS
OCYIIIECTBIICHUS] aBTOMATHU3AIMH TPOU3BOICTBEHHBIX
po1eccoB?

30. Yro Takoe anmaparHas 4acTh KuOeppuznueckon
CUCTEMBI?

31. Kubepdusnueckue cucteMbl B pOOOTOTEXHUKE, PUBETUTE
puMepsbI?

32. Kubepdusznieckue CCUTEMBI ¢ UCITOIb30BAaHHEM
UCKYCCTBEHHOI'O MHTEJIJIEKTa?

33. OcHoBHBIE TpeOOBaHUS K MOCTPOCHUIO KHOEPHUZUUECKUX
cucrem?

34. Kakyro poJib UrparoT JaHHbIE I HHAYCTPUAIBHBIX
KHOepPU3NYECKUX CUCTEM?

35. Kakum oOpa3oMm kubepdusnueckas cucreMa BHEIPSETCS B
IPOU3BOJCTBO?

36. MopenupoBanue kubeppusnueckux cuctem?

37. OcHOBHBIE TPeOOBaHUS K OCTPOCHUIO KHOEPHUZNIECKUX
cucrem?

38. Ilepeuncnure mporpamMmbl CIIOCOOHBIE OCYIIECTBIIATh
MoJIeNIupoBaHue Kuoephu3ndeckux cucrem?

39. IIpobnembl Mpu MPOSKTUPOBAHUH BEIYUCIUTEILHON
KOMITOHEHTbI KHOep(hu3ndeckoit cuctembl?

40. Yto Takoe BBIYUCIUTEIbHAS KOMIIOHEHTA
kubeppu3ndeckux cucrema?

41. Ilepeuncnure TEXHOJIOTUH, IPUMEHSIEMBIE B
KHOep(hU3NIECKUX CUCTEMAX, IPUBEIUTE TPUMEPHI?

42. Yto Takoe MHTEJUIEKTYaJIbHbIE TEXHOJIOTHUH, U UX
UCIOJIb30BaHuE B kKMOepdu3nuecknx cucremax?

43. IlpuBenuTe npuMepsl IpUMEHEHUS KuOepPpu3nIecKon
CUCTEMBI Ha IPOU3BOACTBE?

44. Yto Takoe NpOMBINUICHHBI HHTEPHET BEUIEH?

45. Vcnionp3oBaHe HHTEPHETA Bellleil B kuOepduznueckux
cuctemax?

46. Uto Takoe nporpaMMHO-MH(POPMAaLIMOHHAs cucTema?

[1K-6.3.1
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47. IlpuMeHeHne MporpaMMHO-UH()OPMAITMOHHOW CHCTEMBI B
KuOepPpU3nIecKux cucremax?

48. HazoBuTe KpuUTEpHH OLICHKU KHOESPPU3HIESCKOU CUCTEMBI?
49. IlepeuucnuTe 3Tanbl MOACTHUPOBAHUS KHOCPHUZNIECKUX
cucreM?

50. Iepeuncanre cdepsl MPUMEHEHHS HHAYCTPHATBHBIX
KHOep(HU3NIECKUX CUCTEM?

51. IIpuBenute mpuMepbl MpUMEHEHHs KuOepdr3nyeckux
CHCTEM B 3JIEKTPOIHEPreTHKE?

52. Ilepeuncanre 0cOOEHHOCTH UHTETPALIUN
KHOep(OU3NIECKUX CUCTEM B DJIEKTPOCHAOKEHUE.

53. Jlnst gero B kubepdusuveckoi cucteMe HeoOX0 MO
YUUTBIBATh CUCTEMY 0€30IacHOro JocTymna?

54. IlpuBeauTe npuMeEpbI BPEJOHOCHBIX aTak Ha
KHOep(OU3NIECKYIO CUCTEMY?

55. IlpuBeauTe npumMepbl METOA0B 00ECTIEUEHHUS
0e301acHOCTH KHOep(PU3MIECKOM CUCTEMBI?

56. Kubepduzndeckas cucrema ynpapieHUs THOPUIHON
3JIEKTPOCTaHLIMEH, YCTPONUCTBO, MPUHIIMIT PAOOTHI?

57. Kak kubepdusnueckasi cuctemMa mIpou3BOIUT TUATHOCTUKY
TUOPHTHOM DIIEKTPOCTAHIIUCH?

58. Ilepeuncaure KOMIIOHEHTHI KHOEP()HU3MIECKON CHCTEMBI
yIpaBJIeHUs] THOPUIHOM JIEKTPOCTAHLIUU?

59. KakuMm 00pa3oM OCyIIeCTBIISAETCS MOHUTOPUHT JTAHHBIX
3JIEKTPOCTAHLIUU KUOEPPU3NUECKON cucTeMoit?

60. Anroput™ pabOTHI yrpaBiIeHUsT KHOEPPU3NIECKOM
CUCTEMbl THOPUHOMN 3JIEKTPOCTAHIIMH?

[IK-6.Y.1

61. Uto Takoe 4eI0BEKO-MaIIMHHBIN HHTEpdEiic?

62. Uto Takoe 4eI0BeKO-MallTMHHBIN HHTEpdeiic
KrOepHU3nIecKoit CUCTEMBbI?

63. Kubeppuzndeckas cucrema ynpapieHUs
AIIEKTPOMEXAHNYECKUX KOMILIEKCOB?

64. IIpuMeHeHne TEXHOIOTUI BUPTYAJIbHOM U JOTIOJIHEHHOM
PEIbHOCTH B MOCTPOEHUH KNOEep(hr3nuecKoil CUCTEMBbI?

65. OnpeneneHue COCTOSHMS 2JIEMEHTOB CUCTEMBI HA OCHOBE
JAHHBIX ¢ KHOeppu3NIeCcKoil cucTeMbl?

66. CuHTe3 napamMeTpa ornepaTopa yInpaBJIeHUs
KHOepPU3NYECKUX CUCTEM PA3IUYHBIX KJIaCCOB?

67. Hactpolika KOMIOHEHTOB KHOEp(PU3NIECKOM CUCTEMBI
yhpaBieHus! THOPUIHOM IEKTPOCTaHIIMU?

68. ANropuT™M yripaBlieHUs cepBepamMu B kuOepduznueckon
CUCTEME yIpaBJeHUs] THOPHUIHOM 2JEKTPOCTaHIINH?

[1IK-6.B.1

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0wmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCOBOTO IPOEKTUPOBAHUSI/BBIITOIHEHUSI KYPCOBOM pabOThI
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[TpumMepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Ne mi/m .
KypCOBO pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bompocel s mpoBeneHusT TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHMUS
npezcTaBieHsl B Tabmuie 18.
Ta6ymmia 18 — [IpumepHslii mepedeHb BOPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

He npenycmorpeno

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBlIeHbl B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACISAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernmameHTHpyrOIIMX MOPAJOK W IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalMy O0yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI
dopmupoBaHue y 00ydarOIIUXCS TEOPETUUYECKUX 3HAHUN M MPAKTUYECKHMX YMEHHH H
HABBIKOB B 00JIACTH TPOSKTUPOBAHUS, MOJCIHPOBAHUS M OTJIATKA KHOSPPUINISCKUX CHUCTEM
3JICKTPOIHEPTETHICCKUX OOBEKTOB.

11.1. MeTtoauueckre yka3zaHus J7s OOYYAIOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OpPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOW MbIcTU. B yueOHOM mporiecce JEKIUsS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAIMOHHYI0 (QYHKIUHU. JIeKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW o0jacTu 3HaHUA, e€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCITUILTHHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWUH, YpPOBEHB
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOTy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTENIEM;

— pa3BuTHE MNpOQECcCCHOHANBHO-IETIOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIONy4YeHHe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAKNIIINE TOIbL;

— HAYYUTHCS METOJMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATH WX B  Pa3IHYHBIX
bopmynupoBKax);

—  TIOJy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOMMBIX TEPMHUHOB U TIOHSATHH.
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JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JISKIIMOHHOTO MaTepraa:

CtpyKkTypa mpeaoCTaBiICHUs JEKIIMOHHOTO MaTepuajia MPOU3BOJIUTCS COTJIACHO TeMaM
pa3esioB AUCIUILINHBI, TIPEJCTABICHHBIM B Ta0HIIe 4.

11.2. Meroauueckue ykazaHusi A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboT oOOy4aromMHCsS [OJDKEH YrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUN.

BeinonHenue 51abopatopHbBIX paboOT OOy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNesieMoil y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpHOOpeTeHHWE HAaBBIKOB WCCIEIOBAaHHMS IPOIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUTNHBI;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHMYECKMX 3HAHWM, MOJIY4YEHHBIX Ha
JCKITHSIX;

— IoJIyuyeHHe HOBOM MH(OpMAIMK 10 U3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHUEM U pUOOpamu.

3agadue 1 TpeOoBaHU K IIPOBEACHUIO J1a00paTOpPHBIX PaboT
Jlaboparopnas pabora Nel «Pa3paboTka aaropurma virpapjiacHus KuoephU3n4eCcKou CUCTEMOMN

Leab padoTbl: MOCTPOUTH AJITOPUTM YIPaBJIEHUS cepBepa KHOepPU3MUECKOW CHUCTEMBI.
N3yunth OCOOEHHOCTM TMOCTPOEHUS M MNpUHIMUN paboThl KHOEpPHU3NUECKONH CHCTEMBbI

ynpasieHus: THOpuHo 3nexTpoctaniuu (I'D). OnpenenuTs OCHOBHBIE PYHKIINN HEOOXOIUMbIE
JUI TIOCTPOEHMsI CXEMbl YIpaBieHHs, cOPMHPOBATH MPOrpaMMHBIM Koj Kubepusnueckon
cuctemsl ['D.
IHopsiaoK BHINOJIHEHHS:
- OnpenenuTb OCHOBHBIE 3JIEMEHTHI KNOEepPU3NYecKoi cucTemsl ynpasieHus ['9;
- OnpenenuTh OCHOBHBIEC (DYHKIIMH pabOTOCIIOCOOHOCTH CEpBEPa;
- [ToctpouTth cxemy yrnpaBieHuUs: CHCTEMON Ha 6a3e MUKPOKOHTPOJLIEPa;
- [IpousBecTH 3amyck NporpaMMHOI0 Koja ynpaBiieHus: cuctemMon 1'0.
IosicHenusi k 1a0opaTopHoil padoTe

bnok-cxema kubepdusnueckoil cCUCTeMbl yrpaBieHHsl D cOCTOMT U3 BETporeHeparopa,
COJIHEYHOM MaHeNu, akKymyjsTopa, cepepa, wi-fi poyrepa, android ycrtpoiictBa, ceTeBoi
IUIaThl, KOHTPOJIJIEPA, IaTYMKOB HANPsOHKEHUS, TOKA, TEMIIEPATyphl, OCBEIIEHHOCTH U 000POTOB
(puc.1).
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Pucynok 1 — biok-cxema kubepdusndeckoit cucremsl ynpasieHus ['D

[lepeunciennble KOHTPOJIBHO-U3MEPHUTENbHBIE MPHOOPHI KHOEpPHU3MUECKONH CHUCTEMBI
(UKCUPYIOT CIIEAYIONINE TapaMETPhl CHCTEMBI:

— nepemeHnHoe HanpsbkeHue ¢a3z A, B u C Berporeneparopa (auanazod ot 0 go 25 B Ha onny
asy);

— IOCTOSIHHOE HampshDKeHHe Ha Harpyske (auamasoH ot 0 mo 25 B, Harpyska HOCHUT, TOJBKO
AKTUBHBII XapakTep);

— MIOCTOSTHHOE HAIpsDKEHUE CoJIHeuHOM Oarapeu (auama3oH ot 0 1o 20 B);

— IMIOCTOSIHHOE HaIpsDKEHUE akKyMYJISTOpHOH OaTtapeu (auana3on ot 0 1o 12 B);

— IIOCTOSIHHBIN TOK aKKyMYJISITOpHOU Oatapeu (auana3oH ot 0 go 10 A);

— IIOCTOSIHHBINA TOK COJIHEUHO# Oarapen (auamna3oH ot 0 g0 10 A);

— IIOCTOSIHHBIN TOK Harpy3kH (auamna3ox ot 0 1o 10 A);

— TeMmepaTypa W BIIXHOCTH OKpYKalollel cpeibl (TeMmrepaTrypa BBIBOAMTCS B TIpagycax
Ilenbcus, a BIaXHOCTb B MIPOLIEHTAX );

— OCBEILEHHOCTh COJTHEYHOM OaTapeu Ha COJIHIIE (3HAUE€HUE BBIBOJAUTCS B JIIOKCAX);

— OCBEIEHHOCTh ['D B TeHU (3HaYeHHE BBIBOAUTCS B JIIOKCAX).

Taxxe kubeppusznueckas cucTeMa OCyIIECTBIISET yIpaBiIeHHEe KOMMYTALUSMH B y3J1ax U
anemenTax ['O:

— BKJIIOUEHHUE WM OTKJIIOUYEHHE BETPOreHepaTopa Mo LenH NepeMeHHOro Toka (KoMmmyTauus a3z
A, BuC);

— BKJIFOUEHHE WM OTKIIIOYEHHE BETPOreHepaTopa o ey NOCTOSTHHOTO TOoKa (Harpy3ku);

— BKJIFOYEHHUE WU OTKIIIOYEHHE HMUTALIMU OCBELIEHUS COJTHEUHOU OaTapeu;

— BKJIFOUEHHUE WM OTKIIIOYEHHE aKKyMYJIATOpHOU OaTapeu;

— BKJIFOUEHHE WM OTKIIIOYECHHE COJIHEYHOH OaTapeH.

Hudopmaninsg o0 Bcex XapaKTepUCTHKaX M pexkumax pabotel I'D cobupaercsHa cepepe
kubeppusndyeckoit cucrembl. CepBep CTpouTcsi Ha 0a3e IUIAHIIETHOIO KOMIbIOTEpa C
onepanroHHoi cuctemoir Android, xoTopwiii cBsi3biBaeTcs udepes Wi-Fi poyrep m Ethernet
MOJyJIb ¢ MUKPOKOHTPOJUIEPOM (pHc.2).
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Pucynoxk 2 - Cepsep kubepduznyeckoit cuctemsl I'D
bnok-cxema anroputMa (YHKUHMOHHMPOBAHUS CEPBEPHOM YacTH Kubeppu3uuecKkoi
CUCTEMBI 10 JUarHOCTUKE, MOHUTOPUHTY U yrpaBieHuto I'D npeacrapieHa Ha pucyHkax 3-4.
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Pucynok 3 — biok cxema niepBoii yactu ajnroputMa (GpyHKIIHOHUPOBAHUS 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:
— ¢pyaxnus ACViewController oTBeuaeT 3a n3mepeHue nepeMeHHoro HanpsoxeHus ¢paz A, Bu C
BETpOreHepaTopa;
— ¢ynkuus DCViewController oTBeuaeT 3a M3MepeHHE MOCTOSHHOTO HANpPsDKEHHsI Harpyski,
COJIHEYHOM OaTapeu U akKyMYJIATOpPHOM Oatapeu;
— ¢ynxus LoadViewController orBeuaer 3a nu3MepeHne MOCTOSIHHOTO TOKa aKKyMYJISITOPHOM
Oarapeu, COIIHEUHOW 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 oTBewaeT 3a BKJIIOYEHHE WM OTKJIIOYEHHE
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 paGorni: YCBOUTH NPUHIMI PaOOTHl MOCTPOSHHOTO YEIOBEKO-MalIMHHOTO UHTepdelica
(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 €€ B3aUMOJECHCTBUE C CEPBEPOM;

- 3yunTh 00651aCTh OCYILIECTBIICHUS HACTPOMKH IMapaMeTpoB HHTepderica;

- 3yunTth cTpyKTYpy NOCTPOCHHOTO HHTEpderica;

- OcymiecTBUTh HacTpoiiky UMMU.

IosicHenus k 1a00paTopHoii paGoTe

UYenoBeko-MalmMHHBIA ~ uHTEpdeic KuOephU3MYecKOl CHUCTEMBbI pealru30BaH 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 ¢
MHOTOKOMIIOHEHTHBIMU CXEMaMH U 3aTPYAHCHHUS ITPH MOAKITIOYCHUN 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 pusuku npousBoauT Gpusndeckuii n1mxok PhysX or 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 OCHOBHOTO MEHIO B KOTOPOM MOXHO BBIOpaTh Kak IOJIb30BaTelIb BOWICT B
CUCTEeMY: TIIaBHBII cepBep (cpeaa pa3paboTuvka), aAMHUHHUCTPATOP (MIOJHBIM JOCTYH KO BCEM
peXUMaM CHUCTEMbl) U HaONmoIaTeNb (TOJbKO MOHUTOPUHT MapaMeTpoB, KOTOPBIE Pa3pelIeHbI
aIMUHUCTPATOPOM), TOJOOHBIA TOAXO/] TIIO3BOJISIET OOECIEUUTh MAaKCHMAaJIbHBI YpPOBEHBb
UH(POPMALIMOHHOM 0€30MaCHOCTH CUCTEMBI,

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

— OKHO KOHTEKCTHOIO IIOAMEHIO II03BOJISIET IEPEXOJUTh B Ppa3leibl: IMOCTOSHHOE
HalpsDKEHUE, MEPEeMEHHOE HaNpsKEHUE, OCBEIEHHOCTb, IapaMeTphbl OKpY)Karolleld cpenbl,
ANIEKTpUYECKasi Harpy3Ka, KOMMYTAaIlUs U aKKayHT;

— OKHO TIOCTOSIHHO€ HAalpsyKEHHE I03BOJISET OTCIEKHUBATh: IMOCTOSIHHOE HAIpSKEHHE
Harpy3KHu, COJTHEUHOU OaTapeu, akKyMyIATOpHOI OaTapeu, a TakKe MPOU3BOAUTH KOMMYTAaIIUU
Heneil BKJIIOYEHHS WIM OTKIIOUEHHUS: MMHTAIlMA OCBEIIEHUS COJHEYHOW OaTapew,
aKKyMYJIATOpPHOM OaTapeu, COJIHEYHON OaTapeu M BETpOoreHepaTropa Mo LEenH MOCTOSHHOTO TOKa
(Harpys3km);

— OKHO MepeMEHHOE HaNpsKEeHUE T03BOJISIET OTCIIEKMUBATH IEPEMEHHOE HampsbkeHue a3
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 OKpYXKarolled cpenbl 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 MPOU3BOJUTH MEPEKIIOYEHUs IEeNel BKIIOYCHHUS 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 HaIpsKEHUE, OCBEIEHHOCTb,
napameTpbl OKpYXarollel Cpelbl U JEKTPUUYECKasi Harpy3Ka €CTh BO3MOXKHOCTh OTCJICKHBATh
Bce u3MUYECKUE BEIMYUHBI B BUJIE TPaUKOB, KOTOPBIE CTPOSITCS B p€AIbHOM BPEMEHHU.

s nactpoitku YMU Heo0X01MMO B TJIABHOM MEHIO BBIOPATh «l JTaBHBIN CEpBEP», MOCIE
yero OyAeT BO3MOXKHO MEpPeWTH 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 HHTep(detica kubepduzmueckoii cuctemsr ['D

JlabopatopHass paGora Ne3 «IlIpuMeHeHHE TEXHOJOIMi KOMIIBIOTEDHOIO 3DEHUS B

KubepHU3UUECKON cucTEMEY

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

ITopsiioK BBINOJTHEHHS:
OcyuiecTBUTH COOPKY KHOepPU3UYECKOH CHCTEMBI:
e [loakimounTh 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 (pukcarnuu qanabix 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
duKcaluu JAaHHBIX C YCTPOWCTBA UMEIONIETO IMQPPOBON D3KpaH OTOOpaKCHHs 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 CTPEJIKH NMpuOopa W JaHHBIX IPagyUpOBaHHOM ImIKaibl. Jlji1 3TOro HeoOX0AUMO B
(GyHKIMOHaJe MpOrpaMMe YUuThIBaTh (pukcamnuio yria otkioHeHus crpenku KUIIT (puc.10) c
HOCJEIYIOIUM COINOCTaBIEHUEM C YHCICHHBIMM 3HAYeHMsIMM UIKaibel mnpuOopa. [laHHyro
(GYHKIIMIO BO3MOKHO BBIIIOJIHUTH COCTaBUB B IPOTrpaMM€ paclio3HaBaHMsI TaOJINIly COOTBETCTBHUS
yrila HaKJIOHA CTPENIKHM M TaHHBIX IKabl (puc.11).

Pucynok 10 — @uxcanus nporpammoii yria HakioHa crpenku KT

22



@ 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 «/3ydeHwe OpoLECCOB HACTPOHKH CEHCOPOB, JAATYMKOB,
HWCIIOJIHUTENbHBIX YCTPOUCTB W IiepudepuilHOro 000pYIOBaHUA KHOep(U3UYECKON CUCTEMBI
yIpaBJIeHUs THOPUIIHON DIIEKTPOCTAHIINEN))

Heas padorbl: M3yunTs NPUHIUNHAIBHYIO CXeMy KHOEpPHU3MUECKOW CHUCTEMbI YIpaBIECHUS
I'D. PaccmoTpeTh ycTpoiicTBa yuyeTa JaHHBIX IMOPUIHON 3JIEKTPOCTAHLUHU OCYLIECTBISIOIINE
MOHMTOPHUHI HapaMeTpoB 3JeKTpocTaHIuH. [Ipon3BecTH mporpaMMHYI0 HAacTpONKY HaTUMKOB
CUCTEMbI MOHUTOPHHTIA, JUATHOCTUKY U yrpasiieHus 1'0.
ITopsinok BHINOJIHEHHS:
- 3yunTh NpuHIUINAIBHYIO 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 1a00paTopHOii padoTe
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 MO TUArHOCTUKE, 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
reHeparopa HCHOJB3ylOTCs Moxynu Voltage Sensor. Ha pmanHOM Momyne peanan3oBaH
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 pacmpenenaeHo B auanazone oT 0 go 5 B. Takue xe gaTuuku
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 noakiroueHust Moaysis Voltage Sensor

Jis  w3MepeHHsT TIepEeMEHHBIX TOKOB (ha3 CBEPXIIPOBOJAHHKOBOTO BETPOTEHEPATOpa
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 pa3MelieH MeIHbIN mpoBoAHUK. CaM JaTyuk XoJia pacriosiaraeTcsi HEoCPeICTBEHHO
Ha KpUCTallie MHKPOCXeMbl. Takke [aHHBIM JaTYUKOM B TMPEACTABICHHOM KOMIUIEKCE
U3MEPSIETCS U BBIMPSIMIICHHBIA TTOCTOSIHHBIA TOK CBEPXIPOBOJHUKOBOI'O BETpOreHepaTopa Wiu
TOK Harpy3KHu.
Takxe TaHHBIE JATYUKH UCIIONIB3YIOTCS AJI U3MEPEHUS:

— TOKa COJIHEYHO OaTapew;

— MOCTOSIHHBIN TOK aKKyMYJISITOPHOU OaTapem.

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 gatunka 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
U3MepsEeTCs 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

TemmepaTypa M BIaXXHOCTb OKpY)KaIOIIEH cpeabl U3MEpsSeTcs HUPPOBBIM AATYUKOM
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); // cunthiBaHHE TeMITEpATypPhl WIIK BIAKHOCTH 3aHUMaET 250 McC

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 Tenn) 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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Pucynok 17 — Cxema NOAKIIIOUEHUS AATYNKA OCBEIIEHHOCTU

Taxxe kubepdusnyeckas cucrtema MpeanoiaraeT U3MepeHne epPeMEHHOr0 HalpsbKeHne
nocje npeodpasoBares Ha Harpy3Kke NepeMEeHHOro Toka. /JlaHHOeHaIpskeHe MOKET I0CTUTaTh
250 B, nns ero m3aMepeHMs] IpUMEHsETCs JaT4uK nepemMeHHoro Hampsbkenuss ZMPT101B. On
npecTaBisieT co0oil 0aHO(ha3HbIN MOHMKAIOMNN TpaHC(OPMaTOp HANPSKEHUS, TO3BOJISIOIINN
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 kommyTanum, KOTopble OCYLIECTBIISET pa3pabaTsiBacMas Kubepdusnueckas 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 MOAKIIOYEHHS peJie MpeicTaBiIeHa Ha pucyHke 19.
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SV Adapter

Pucynox 19 — [MpuniunuansHas cxema MOIKIIOUYESHHS PeIeHHOTO MOTYIIS

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

Heab padorsi: [IponsBectu ucneiTanue kubepdusndeckoii cucrembl ['D. CpaBHUTH TaHHBIC
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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- [Ipon3BecTn ncnbITaHne KNOEPHUINIECKOI 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 J1abopaTopHoii 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 OCBEeIEHHsI 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 BETPOTe€HEPaTopa;
- 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€ JaHHblE W3MEPHUTEIBHBIX 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

JOJIKHOCTD, Y4. CTCIICHb, 3BAHUC oAIMUCh, JaTa HWHHUIIHAJIbI, q)aMI/IJ'II/ISI

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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Coneprxanue oTyeTa:

esan padoThi:

3agauu:

Teopernveckue cBeIeHUS

B otdere mo maboparopHoil pabore 00s3aTeNBbHO IOJDKHBI OBITH YKa3aHbl TCOPETHUSCKUC
CBEICHMsI, HEOOXOAMMBIE JJIsi BBIOJHEHUS J1a00paTopHOil paboThl, B TOM YHWCIE JIaHHbIE 00
YCTaHOBKE, Ha KOTOPOM BBINOJIHSIACH padoTa.

PacyeTHO-rpaduyeckast 4acrb
B Hagaste yka3bIBalOTCSl HCXOHBIC JJAHHBIC, PacUeThl, TpadUICCKUE IIOCTPOCHUS.
BeiBOABI

Otuer no nabopaTopHOU paboTe 00s3aTENbHO JOIKEH COJEp’aTh BBIBOJABI 1O J1AOOPaTOPHOM
paboTe, B KOTOPOH JOJKHBI OTpaXKaTbcs (PaKThl JOCTHIKEHHS LIENH.

Cnucok MCno/Ib3yeMoii TuTepaTypbl

Criucok ucnonb3yemoit aureparypsl opopmisercs B coorBerctBun ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe onucanue. O6mue TpeOOBaHUS U MpaBUiia
COCTaBJICHUS.

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe

IIpaBuna oopmienus oryera
1. O6uue TpeboBaHUs

1.1. B cootBerctBumn ¢ ['OCT 7.32-2017 — CUBHUJ. OTuer o Hay4HO-HCCIEAOBATEIHCKOM
pabote. CtpykTypa W mpaBuia oQopMIIEHHUS OTUET MO JIabopaTOpHOU pabote ohopMIIIETCS
JT00BIM TIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHE NucTa Oenoi Oymaru popmara A4.

1.2.B otuere mo maboparopHoil pabore pgomyckaercss wuHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 10 LIMPUHE, OTCTYI KpacHoi cTpoku 1.0.
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1.3. et mpudTa 1071KeH OBITH YEPHBIM.
2. Hymepanusi ctpaHui oT4eTa

2.1. Ctpanunpsl oT4yera CleAyeT HyMepoBaTh apaOCKumu nudpamu, coOMoaast CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IpOCTaBIseTCs B HU3Y KaXKAOI0 JIUCTA
10 LIEHTPY.

2.2. TuTyNbHBIN JIUCT BKIIOYACTCS B OOIIYI0 HyMEpaIMio cTpaHull otdyeta. Homep crpanuibpl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISACTCS.

3. Hymepauusi pa3iejioB U MOAPa3aea0B 0TYETA

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

3.2. Pa3nensl MoryT ObITh pa3OuTHl Ha nojpasaensl. Hymeparus noapasienoB cocTaBiasieTcs U3
HOMEpa pasjena M Iojpasjesia, 0003HaYeHHOro 4epe3 TOouKy, Hampumep, «l.1.». B koHue
Ha3BaHUA Pa3JieioB U MOAPA3/EIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpalii  TIOJIUCHIBAIOTCS  CHU3Y apaOCKUMU IdpaMu  depe3 mpoben mocie
cioBa «PUCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIIUIO, IHOO HYMEpaluio B COOTBETCTBHH C
paszenamu oT4era.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKa3bIBA€TCs IOCIEe
HOMEpa WUIIOCTpallMK  4epe3  Tupe, Hanpumep, «Pucynok 1 — CrtpykrypHas cxema
0oHOKOHTYpHOU CAP».

4.3. Tlognucu BceX WILTIOCTPAIMU BRIPABHUBAIOTCS I10 IICHTPY CTPOKH.
5. I'padpuxnu

5.1. T'paduxu nomxubl ObITh yeTkuMHU. [Ipu odopmiiennn rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEeH U cCaMUX I'parKOB.

5.2. Ecmum rpaduku OTpakalOT CpaBHEHUE JABYX OKCIIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OJHOM CHCTEME KOOpAMHAT.

6. TadauubI

6.1.B ortuete mo jabopaTopHOil paboOTe pPEKOMEHIYeTCs CKBO3HAs  HyMepaius
tabsuil. JlomyckaeTcst Hymepaius TaOauI[ B mpejeiax paszena ordera. B aToMm ciydae HOMep
TaOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJHIIbI, pa3IeiICHHBIX TOYKOM.

6.2. Tabnuier HyMepyroTCs apaObCKuMu nudpamu.

6.3. Hymeparust taGnui; mpou3BOIuTCs cO ciaoBoM «Tabmuiay» 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».

6.5.4. Kaxnas Tabnuia JT0JKHA UMETh Ha3BaHUE, KOTOPOE CJICIyeT MOMEeNaTh HaJl TaOiIuIeh
ciieBa Oe3 ab3aIHOro OTCTYIA B OJIHY CTPOKY C €€ HOMEPOM 4epe3 THpeE.
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11.3. MeToauyieckue yKa3aHus Uil OOYJAIOIIUXCS IO TPOXOKACHUIO CAMOCTOSATEIHHON
paboTHI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B npornecce BbIMOIHEHHSI CaMOCTOSITENILHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTAeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
pohecCuOHaNBLHOTO YPOBHSL.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITEIbHYIO  paboTy
00y4JarOIUX CASBISIOTCS:

— y4eOHO-METOJIMYECKHI MaTepuall Mo AUCIUILINHE,

11.4. MeTtoguueckue yKazaHMus Uil OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuXxcsl, OCYLIECTBISEMOIO B TEUEHUE CEMECTpa C LIeJIbI0 OLEHUBAHUSA XO/Ja OCBOCHHUS
JUCLIUATIIINHBI.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOYHON AaTTeCTAllMU OCYLIECTBIIETCS B
cooTBeTCTBUM C TpeboBaHusiMU [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
IIPOMEXYTOUHOM arrecrauuu cTyAeHToB ['YAII, oOywarommxcs MO HOporpaMMbl BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AIy.

OneHrBaHUE TEKYIIEro KOHTPOJS YCHEBAaeMOCTH OLIEHHMBAETCS IO CUCTEME 3aueT/ He
3a4eT. [1ooKuTENbHBIM  pe3yibTaT TEKYIIETO KOHTPOJSA YCIEBAEMOCTH JAeT CTYACHTY
JIOTIOJIHUTEIBHBIN Ol pH MPOBEICHUN POMEXYTOYHON aTTeCTalluu.

11.5. Metoauueckue ykazaHus i OOYYarOLIUXCs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTecTaluu

IIpomexxyTounass  artectanusi ~ oOyyarolIMXCsl  HpeaycMaTpuBaeT  OLIEHUBaHME
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYaloIIMMCS B Ipolecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOATENbHOM paboThl, CIOCOOHOCTH
NPUMEHSTh MX JUI PEIHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ, HSK3aMEHAIMOHHOW CECCHMM W 3aBEpIIAETCSl aTTECTAllMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

Cucrema OLEHOK IpH IPOBEIECHUU INPOMEXKYTOYHOM aTTeCTalMd OCYLIECTBIISIETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
POMEXYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcs 1Mo mporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».

IIpoMexyTouHass aTTecTalds OLIEHMBAETCA IO pe3yjbTaTaM TEKYILEro KOHTPOJIA
yCIIeBAaeMOCTH. ODK3aMEH MPOBOJUTCS B YCTHOW Qopme 1o Ouiieram, NpEICTaBICHHBIM B
tabmuie 15. B ciyuae, ecin CTyZleHT MO yBaKUTENbHOW NMPUYMHE HE BBINOJHWI TPEOOBAHMS
TEKYIIEro KOHTPOJIS, €My MPEIOCTaBIsETCS BO3MOXKHOCTh CHIaTh 3aJ0JDKEHHOCTH IO
nponyueHHsIM TemaM. @opma mpoBeaeHUs IPOMEKYTOUHOM aTTECTAIMK — TUCbMEHHAS.
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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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