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AHHOTaUs

Hucuunnuna «Kubepdusndeckre cucTeMbl U TEXHOJIOTUU» BXOJIUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO 00pa3oBaHUsS — MPOrpamMMy OakajaBpuara MO HAMPABICHHUIO MOATOTOBKU
15.03.06 «MexaTpoHuKa W POOOTOTEXHWKA» HampaBlieHHOCTH «lludpoBoil WHXHUHUPHHT
POOOTOTEXHUYECKUX KOMIUIEKCOBY. Juciuminaa peanusyercs kagenpoit «Ne32».

JucuumninuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETSHIIHIA:

[IK-4 «CrmocoOeH K BBITIOJHEHUIO padOT MO OTIaJKe, PEeryIupOBaHUIO, HACTPOUWKE U
TECTUPOBAHUIO MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM U KOMILJIEKCOBY

[TK-5 «CrocoGeH 3KCIuTyaTupoBaTh pOOOTOTEXHUUECKUE CUCTEMBI M KOMIUIEKCHI»

CopepxaHue AUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C MPOMBIILICHHBIM
WHTEPHETOM Bellel 1 KuOephu3nIeCKUMU TEXHOJIIOTUSMHU B JIEKTPOIHEPTETUICCKOM 00JIacTH.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro Mmpoliecca: JICKINH, 1abopaTopHbIe pabOThI, CAMOCTOSITENbHAS Pab0oTa 00YJarOIIETOCs.

[IporpaMMo#l IHUCHUIUIMHBI HPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTECTAIUs B (hOpMe IK3aMEHa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

SI3bIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUI.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Llenp AMCHUIIIVHBI:

@®opMupoBaHUE Yy OOYYAIOLIUXCS TEOPETUUECKUX 3HAHUN M NPAKTUYECKUX YMEHMH U
HaBBIKOB B O0JIACTH MPOEKTHUPOBAHUS, MOACITUPOBAHUSA U OTIAAKH KHOep(U3MUECKHX CHCTEM
JJIEKTPOIHEPreTHYECKUX OOBEKTOB.

3ajilauy IMCIUIIMHBL:

1. ChopmupoBath 3HaHMs B 00JaCTH YCTPOMCTBA, MPOEKTUPOBAHUS U MOJEIUPOBAHUS
KHOEpPU3NIECKUX CUCTEMAX;

2. V3yunTh KOHLENIHUIO NPUMEHEHHs MPOMBIIIICHHOIO WHTEPHETa, OCHOBHBIE STallbl
IPOCKTHPOBAHUS KNOCPPUZUIECKUX CUCTEM DIICKTPOIHEPTETUIECKUX OOBEKTOB.

3. CchopmupoBaTh epBUYHBIEC HABBIKU Pa3pabOTKU M MOJEIUPOBAHUS KHOEPPU3NUECKUX
CHCTEM 3JICKTPOIHEPIreTUYECKIX OOBEKTOB;

1.2. JlucuuniavHa BXOAMT B  COCTaB  4acTH, (opMUpPyeMOH  y4acCTHUKaAMH
00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibraramu ocBoeHus: OI1 BO.

B pesynprare M3ydeHus AUCHUILUIMHBI OOYYarOIIUICS MOJDKEH 00JIafaTh CIEAYIOMIUMU
KOMIIETEHIIMSIMU WM UX YacTsAMH. KoMmneTeHIMu 1 WHAMKATOPhl UX JAOCTUKEHUS IPUBEICHBI B

Tabymune 1.

Ta6muma 1 — [lepeyeHb KOMITETCHIIMA W HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnma) Koz u Kon n nanmMeHoBaHMe UHIUKATOPA JOCTUXKEHUS
HaMMCHOBAaHHEC
KOMIICTCHITUU KOMIICTCHIIMH
KOMIIETCHITIH
[1K-4.3.1 3HaeT KOHCTPYKTHUBHbIE OCOOEHHOCTH U
TpeOOBaHMS K PSKMMHBIM ITapaMeTpam
IIPOMBIIIJIEHHBIX pOOOTOB
I1K-4 CriocobeH K [1K-4.3.2 3HaeT METOIBI M CITIOCOOBI HACTPOUKHU U
BBITIOJIHEHHIO PabOT | peryJIupoBaHUs MEXaTPOHHBIX U
10 OTJIAJIKE, POOOTOTEXHUUYECKUX CUCTEM
pEryJInpoBaHHUIO, [1K-4.Y.1 ymeeT opranusoBatb cO0p U
[TpodeccuonanvHbie | HACTPOUKE U 00paboTKy JaHHBIX, HEOOXOAUMBIX IS
KOMIIETCHITNH TECTUPOBAHUIO (YHKIIMOHUPOBAHUS POOOTOTEXHHUYECKOM
MEXaTPOHHBIX U CHCTEMBI
pobororexunyeckux | [1IK-4.Y.2 ymeer nporpaMmupoBatsb u
CHCTEM U HacTpauBaTh MPOMBIIIJICHHBIX POOOTOB COTJIACHO
KOMIIJIEKCOB TEXHUYECKOMY 3aJaHUIO0
T1IK-4.B.2 Bnameer HaBBIKAMU OIITUMHU3AIIAN
(GYHKITMOHUPOBAHUS pOOOTOTEXHUUECKUX
KOMIIJIEKCOB Ha OCHOBE WHKEHEPHOTO aHAJIN3a
ITK-5 Crioco6en
AKCILTYaTUPOBATH [1K-5.B.2 BnaseTh HaBbIKAMU TECTUPOBAHUS
[TpodeccuonanbHble
KOMITETEHIIHH poboToTeXHHUECKHE | 0O0OPYAOBaHUS U OTPAOOTKH PEKUMOB pabOTHI
CHUCTEMBI U obopynoBaHus
KOMILICKCBI

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JlucuumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— IudpoBoe MpoeKTUPOBAHUE;




3HaHMsI, MOJIyYEHHBIE IPU H3YYEHMM MaTepuajna JaHHOW IUCLMIUIMHBL, MMEIOT Kak
CaMOCTOSITEJIBHOE ~ 3HA4YE€HHWE, TAaK M  MOTYT  HCIOJB30BAaThbCA IPU  IPOXOXKICHUU
IPOM3BOJICTBEHHON MPEAIUINIOMHON MPAKTUKH M MOATOTOBKE BBIMTYCKHOM KBaIM()UKAMOHHON
paboTHI.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No8
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoilt n0020moeKu 10 10
AyoumopHhuie 3auamus, BCEro 4ac. 20 20
B TOM YHCIIE:
nexmun (JI), (gac) 10 10
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 10 10
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
CamocmoamenvHas paboma, Bcero (4ac) 79 79
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amed (3auer, Judd. 3auq, OK3. JK3.
DK3.*%*)

X3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3JeiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBI Jlexwmn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 8
Paznen 1. ba3zoBbie moHATHS KHOEPPUINIECKIX 2 2 20

CHUCTEM
Tema 1.1. bazoBble NOHATHSA U OCHOBBI
KuOep(pHU3NIECKUX CUCTEM

Tema 1.2. O6061IeHHas cxeMa KHOepPpu3nIeCKOn
cuctemsl. MaaycTpus 4.0 1 mepexo1 B MHILyCTPHIO
5.0.

Tema 1.3. IIporpamMMmHO-anmapaTHas 49acTh
Kubep(hU3NIeCKUX CUCTEM

Tema 1.4 Cepbl mpuMeHEHUS] HHAYCTPHATIBHBIX
KHOEepPU3NUECKUX CUCTEM.




Paznen 2. LlugpoBeie TEXHOIOTHH B 2 2 19
KubephU3MIeCKuX CHCTEMaX

Tewma 2.1. IIpoMbIIITIEHHBIN MHTEPHET BEIeH U
MPOM3BOJCTBEHHBIE KHOSP(HUZNIECKUE CUCTEMBI
Tema 2.2. Kubepduzndaeckne CHCTEMBI TTOBEPKH
KOHTPOJIbHO-U3MEPUTEIBHBIX YCTPOUCTB

Tema 2.3. TexHOI0rMM KOMOBIOTEPHOTO 3pPEHUS B
KHOEepPU3NUECKUX CHCTEMAaX

Tewma 2.4. IIpoexTrpoBanre WHIYCTPHUAITBHBIX
KHOepPU3NUECKUX CHCTEM

Paznen 3 IlpoexkTupoBanue u MOACIUPOBAHUE 2 2 20
KuOep(hU3NIEeCKUX CHCTEM

Tema 3.1. Micnons30BaHHe BCTpanBaeMBIX CHCTEM B
KkuOep(pHU3nMUecKux cucTemMax

Tewma 3.2. [IpoekTHpOBaHKME BEIYUCITUTEIBHON
KOMITOHEHTHI KHOEep(HU3NIECKOM CHCTEMBI

Tewma 3.3. MoaenupoBanue KHOSPPUINISCKUX CHCTEM

Pasnen 4. cnons3oBanue kuOeppundeckoi 4 4 20
CHCTEMBI IIPU YHPABJICHUH JIEKTPOCTAHIINN

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

Tewma 4.5. Mcnons30BaHNE TEXHOJIOTUU BUPTYaJIbHOM
pealbHOCTH B KNOep(hU3NIecKoi CUCTEME yTIPaBICHUS
THOPUAHON AIIEKTPOCTAHIINI

HUroro B cemectpe: 10 10 79

Hroro 10 0 10 0 79

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0y4aroIMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oyaymei
pohecCuOHATIBHON e TENbHOCTHIO.

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

Howmep pa3znena HazBanue u conepkanue pas3zieioB U TEM JIEKIIMOHHBIX 3aHATUI
1 Paznen 1. bazoBbie nmoHsATHS KNOEPHUZUUECKUX CUCTEM
Tema 1.1. ba3oBble MOHATUS U OCHOBBI KHOEP(HUZNIECKUX
CUCTEM

Tema 1.2. O6001ieHHas cxeMa KuOepPpHU3NUECKOi CUCTEMBI.
Nunycrpus 4.0 u nepexon B nuaycTpuro 5.0.

Tema 1.3. [IporpammHo-anmnapaTHast 4acTh KHOEpHU3NIECKUX
cHCTEM

Tema 1.4 Cdepbl npuMeHEHUS UHTYCTPUAIBHBIX

KHOepPU3NYECKUX CUCTEM.

2 Paznen 2. LludpoBbie TEXHOTOTHH B KHOEPHUZUUECKUX CHCTEMAX
Tema 2.1. IIpoMBbIILIEHHBIN HHTEPHET BELLEH U
IIPOU3BOJICTBEHHBIE KHOEPPU3NUECKIE CHCTEMBI
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Tema 2.2. Kubepduzniecknue CUCTEMbI ITOBEPKH KOHTPOJIBHO-
MU3MEPUTEIIbHBIX YCTPOUCTB

Tema 2.3. TexHO0JIOTMM KOMIIBIOTEPHOTO 3pEHUS B
KHOEpPPU3NIECKUX CUCTEMAX

Tema 2.4. IIpoekTUpOBaHNE HHAYCTPHAIBHBIX KHOEPHU3ZUICCKUX
CHUCTEM

3 Paznen 3 IlpoexTupoBanue U MOJEIUPOBaHUE KHOEPPUIUUECKUX
cUCTEM

Tema 3.1. Mcnonp3oBaHue BCTpauBaeMbIX CUCTEM B
KHOEPPU3NIECKUX CUCTEMAX

Tema 3.2. [IpoexkTrpoBaHuE BHIYUCIUTEIBHON KOMIIOHEHTBI
KHOEPPU3NIECKOM CUCTEMBI

Tema 3.3. MonenupoBanue KuOephuU3HIECKUX CUCTEM

4 Paznen 4. Vicionb3oBanue kubephu3ndeckoit CUCTEMBI PU
yIpaBIE€HUH JIEKTPOCTAHIIUU

Tema 4.1. Kubepduszuueckas cucrema TUarHOCTUKH
MOHHUTOPHHTA U YIPaBICHUS THOPHUIHOMN 3JIEKTPOCTAHIIHEH
Tema 4.2. BeiOop KOMIIOHEHTOB KHOep(hHU3MIeCcKOl CHCTEMBI
yrpaBiaeHUs] THOPUTHOM ANEKTPOCTaHIIUEH

Tema 4.3. PazpaboTtka ynpapiienusi KuOephu3niecko CUCTEMbI
rHOPHUIHON SIEKTPOCTAHIINH

Tema 4.4. PazpaboTka 4eI0BEKO-MAIIMHHOTO HHTEpdeiica
KHOep(HHU3NIECKON CUCTEMBI

Tema 4.5. Mcnionp30BaHue TEXHOJIOTUU BUPTYaJIbHON
pealbHOCTH B KHOEpHUZUYECKON cUCTEME YITPaBICHUS
rHOPUTHON SIEKTPOCTAHIIH

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

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

N3 nux Ne
Ne | Tems! npaktnueckux | PopMbl MPaKTHUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOM |pa3zena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero \ \ \

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

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HawnmeHnoBaHme 1a00paTOpHBIX padboOT TpynoemKocts, | MPakTHHECKOH | pasiena
n/m (uac) MTOATOTOBKH, | JHCIIHII

(gac) JINHBI
Cemectp 8
1 JIPNel Pa3zpaboTka aaropuTma yrpaBiieHUs 2 2 1
KHOeppU3NYeCcKo CUCTEMON»
2 JIP Ne2 Hactpoiika 4en0BeKO-MallIMHHOIO 2 2 2
uHTepdeiica kubepPpU3nuecKon CUCTEMBI
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3 JIP Ne3. [IpuMeHeHHne TeXHOIOTHI 2 2 3
KOMITBIOTEPHOT'O 3pEHUS B KHOEPPHU3NIECKOM
cHcTeMe

4 JIP Ne4. N3yuenue mpoieccoB HACTPONKH 2 2 4
CEHCOPOB, JATYUKOB, UCIIOTHUTEIbHBIX
YCTPOUCTB U niepudepuitHOro 060pyIOBAHHUS
KHOepPU3NYECKON CUCTEMBI YIIPaBICHUS
rMOpPUAHOM 3JIEKTPOCTAHIIUEN

5 JIP Ne5 MccnenoBanue mapamMeTpoB U 2 2 4
XapaKTEPUCTHK KHOepPHU3MUECKON CUCTEMBI
yIIpaBJICHUS] THOPUIHOM IEKTPOCTAHIIMEH

Bcero 10 10

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

4.6. CamocrosrenbHas padoTa 00y4aronmxcs
Bunpl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TA0IHLIE 7.
Tabmuna 7 — Bugbl camocTosiTenbHON paboThl U €€ TPYAOSMKOCTh

N Bcero, | Cemectp 8,
Bun camocrositensHoi paboTh
yac yac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
65 65
nucuurnael (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroroBka kK MpoOMEXKYTOUHOU 4 4
atrectauuu (ITA)
Bcero: 79 79

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIONIMXCS TT0 TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHb MeUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

[Tudp/ KoumdecTBo 9K3eMILTIPOB B
URL anpec bubnmnorpadudeckas ccpliaka OUOHOTEKE

(KpoMe IIeKTPOHHBIX IK3EMILISIPOB)

1. WnTtennexryanbHble WHPOPMaLIMOHHbIE -
CUCTEMBI U METOJIbI ICKYCCTBEHHOTO MHTEIIJICKTA:
yuebnuk /  A.B.  Awngpeitumkos,  O.H.
AnppeitunkoBa. — Mocksa: UTHOPA-M, 2022.




—530c.

2. TIpoMBIIIJICHHBI MHTEPHET BelIei: ydeOHOe
nocooue / FO.C. Anmpees, C.J]. TperbsikoB. —
Cankt-Iletepoypr, 2019. - 56 c.

3. Kubepdusuueckue  CHCTEMBI  METOIbI
BBICOKOYPOBHEBOT'O TPOCKTUPOBAHUS: Yy4eOHOE
nocooue / S1.I'. T'opbaues, A.E. Ilnmatynos, B.1O.
IMunkeBny, M.B. Kompuypun. —  CaHKT-
ITerepOypr, 2022. - 51 c.

4. CoBpeMeHHBIe TexHOIOTHH. Knbephunaeckue
cuctembl: yueOHoe mocobue / E.M. I'pomakos,
A.A. Cunmoposa. — Tomck, 2021. - 166 c.

5. Untepuer Bemed. MccnepoBanust U 00J1acTh
npumenenusi: Monorpadus/ 3apamenckux E.IL,
Aptembe U.E. - M.: HUL] UHDPA-M, 2015. -
188 c.

6. DNeKTpPO’HEepPreTU4eCKHid  KOMIUIEKC  CO
CBEPXIPOBOIHUKOBBIM 00opynoBaHHEM:
pas3paboTKa, CO3JaHuE, UCCIIeIOBaHUE:
MoHorpadusi /ABtopsr: M.B. bypakos, C.B.
Conénnrii, C.C. TumodeeB, M.A. Typy0OaHOB,
JA.B. lummakos, B.®. IllumuiakoB / mox pen.
B.®. IIunurakosa, H0.A. AnroxusHoi. — CIIO.:
I'VAIL 2018. — 288 c.

7. BeimonaeHre padoT 10 OJHOW WIIA HECKOIBKAM
npoeccusiM pabodmX, TOJKHOCTSIM CITy)KaIlluX —
Hanaguuk KUIInA: metoauueckue ykazaHus K
BBITIOTHEHUIO JJabopaTopHbix padot / C.B.
Conénnrii, A.K. IIpomaxona, O.4. Conénas. —
Cankr-IletepOypr, 2017. — 75 c.
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7. TlepeyeHb AIMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB
TEJIEeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX MJIi OCBOCHHS TUCIUILIAHBI

npuBezieH B Tabnmue 9.

MH(}OpPMaLOHHO-

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL agpec

HaunmenoBaunue

https://profstandart.rosmintrud.ru

baza npodeccnoHanbHBIX CTaHAAPTOB

https://www.elibrary.ru

Baza MeToguyeckux mocoOuii ¥ HayYHBIX CTaTeH

https://lib.guap.ru/jirbis2/index.php

OnextponHas oubanorexa ['Y AIl

8. IlepeueHp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOro oOecreueHus, HCHOIb3YEeMOro IpH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

OCYHICCTBJIICHUHA

‘ Ne i/t ‘

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

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCcTaBHOM YacTu Howmep aynutopun

n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (pu HEOOXOUMOCTH )
MynpTuMeaniiHas JEKUMOHHAS Ay AUTOPUSI 31-04
VYueOnas tabopartopusi ¢ ooopynoanrem «Kudepdusuueckre 418
CHCTEMBI», KOMITBIOTEPHI C BEIXOJIOM B HHTEPHET

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIECHOYHBIX CpEACTB MJIsi TPOBEIEHHUS IPOMEKYTOYHOH aTTeCTAIlUH
oOyJaromuxcs Mo AUCHUIIIMHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Bug HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

DK3aMeH Crrcok BONPOCOB K SK3aMEHY.

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS S-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAaHOBJIEHBl COOTBETCTBYIOIMM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHan;

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

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOSHHBIC HAYYHBIE TTOJIOKEHHS C TIPAKTUICCKOM
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIENMAIM3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— 00y4Jaromuiicss TBEpPIO YCBOWJI MPOrPaAaMMHBIM MaTepuall, TPaMOTHO
M, IO CYLIECTBY, M3JIaraeT €ro, ONMPasIChb Ha 3HAHHMS OCHOBHOMU
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIEIUAIN3UPOBAHHBIX NOHITH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

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

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUs B IIPAKTUYECKOM IIPUMEHEHHM 3HAHUI
HaIPaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW 4YacTH HPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpMYJIUPYET BHIBOAOB U 00001IEHUI.

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

Tab6muma 15 — Borpocs! u1st 5K3aMeHa

Kon
Ne n/nn Ilepedyens BOpPOCOB AJIs1 DK3aMEHA
WHUKATOpa
1. Yro Takoe kubepdusnveckas cucrema’? [IK-4.3.1

2. OCHOBBI MOJIEIUPOBAHUS KHOEPPU3NUECKUX CHCTEM?

3. Cdepsl npuMeHeHus kubeppuznueckux cucrem?

4. Ilepeuncaure npoOIeMbl MOCTPOEHUS KHOepPU3nUECKuX
cucrem?

5. Kakum o6pazom kubepdusndeckas cucreMa NpuMeHsTCs B
SHepreTuKe?

6. Ilepeuncinre KOMIOHEHTHI, BXOAAIIME B
KHOepPU3NYECKYIO CUCTEMY, TPUBEAUTE TPUMEPHI?

7. Yto Takoe BCTpOeHHas cucreMa’?

8. Ilepeuniciute MeTOABI yIIpaBieHUs KHOephU3nIecKoit
cUCTEMON?

9. Kakue cymiecTByroT Kubepdusnieckre cucteMbl?

10. B ueM pasHuna MeK1y BCTPOEHHOM CHCTEMON U
KkuOeppu3ndeckoit cucteMon?

11. Yro Takoe unaycTpHaigbHas kudepduznyeckas cucrema’?
12. OGnacTu NpUMEHEHHS HHYCTPUATBHBIX
Kkubeppuznyeckux cucrem?

13. Yro Takoe MHTEIUIEKTyalIbHbIE IPON3BOICTBEHHBIE
cucTeMbl?

14. Kubepdhuzndyeckne CHCTEMbI B MHTEJUIEKTYaTbHbIX

11




MIPOU3BOJICTBEHHBIX cUcTEMax?

15. Uto Takoe kubepOe30macHOCTh?

16. Kubep6e30nacHOCTh /1J1s1 HHTEIUICKTYaJIbHBIX
MIPOU3BOJICTBEHHBIX CUCTEM?

17. Yro Takoe ypoBHU KHOEPHU3UIECKON CUCTEMBI,
nepevyucisere ux?

18. Yto Takoe NpOMBIIUIEHHbIE HHTEIUIEKTYaIbHbIE IaHHbIE?
19. [IpuMeHeHre TPOMBIIIICHHBIX HHTEIUICKTYaIbHBIX
JTAHHBIX B KHOEp(HU3HUECKUX CHCTeMaXx?

20. YopaBneHre HHAYCTPHAIBLHON KUOEepPU3NIECKOM
cucreMon?

21. Ilepeuncnure chepbl IPUMEHEHHUS UHAYCTPHATBHBIX
KHOep(HU3NIECKUX CUCTEM?

22. Ponb JaHHBIX B MHIYCTPUAIBHON KHOephu3ndeckoi
cucreme?

23. Kubepduzmueckuii moaxo K CO3aHNI0 BCTPAauBAaEMOM
CUCTEMBI?

24. Ilpumenenune kuOepHU3MIECKIX CHCTEM B IPOIECCe
MOBEPKH KOHTPOJIBHO-U3MEPUTENIBHBIX TPHOOPOB?

25. Yto Takoe TEXHOJIOTHS KOMIIBIOTEPHOTO 3pEHUs?

26. IlpuBenute mpuMepsbl HUPPOBBIX TEXHOIOTHIA,
UCTIONIB3YeMBbIX B KHOep(du3mueckux cucremax?

27. VI3mo>kuTe MPUHIUI PaOOThI KHOEPPU3HIECKON CHCTEMBI
C IPUMEHEHUE TEXHOJIOTUU KOMIIBIOTEPHOI'O 3pEHHUS?

I1K-4.3.2

28. [Ipo6siembl IPOEKTUPOBAHUS BBIYMCIUTEIBHON
KOMIIOHEHTbI Kubep(pu3nyeckoit cucrempl?

29. Ucnonb3oBaHue KUOEpHU3NIECKUX CUCTEM IS
OCYILECTBIICHHS aBTOMATU3aLUH ITPOU3BOACTBEHHBIX
MpOIECCOB?

30. YUro Takoe amnmnaparHas 4acTb KHOeppU3nIECKOM
CUCTEMBI?

31. Kubepdusnueckne cucteMbl B poOOTOTEXHUKE, IPUBEIUTE
puMepsI?

32. Kubepduznieckue CUCTEMBI C UCTIOTB30BAaHUEM
UCKYCCTBEHHOI'O MHTEIJIeKTa?

33. OcHoBHBbIE TpeOOBaHUS K TOCTPOCHUIO KHOEP(HU3UUECKUX
cucrem?

34. Kakyto posib UTPaIoT JaHHBIE JIJIs UHTYCTPUATBHBIX
Knbeppuzndeckux cuctem?

35. Kakum oOpazoMm kubepdusndeckas cucreMa BHEAPSETCS B
IIPOU3BOJCTBO?

[IK-4.Y.1

36. MonenupoBaHue KuOepPu3NIEeCKUX cucTem?

37. OcHOBHBIE TPeOOBaHUS K MOCTPOCHUIO KHOEPHUZNIECKUX
cucreM?

38. IlepeuncnuTe NporpaMmbl ClIOCOOHBIE OCYIIECTBIISTh
MoJieJIpoBaHue KubephU3nuecKkux cucreM?

39. IIpobaembl pu NPOESKTUPOBAHUU BBIYUCIUTEIEHON
KOMIIOHEHTBI Kubep(u3nyeckoit cucremMpr?

40. Yto Takoe BBIYUCIUTENbHAS KOMIIOHEHTA
kuOeppu3nyeckux cucrema?

41. Ilepeuncnute TEXHOJIOTUH, TPUMEHSIEMBIC B
KHOepPU3NYECKUX CUCTEMaX, IPUBEIUTE MPUMEPHI?

[IK-4.Y.2
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42. Yt0 Takoe MHTEJUIEKTYaJIbHbIE TEXHOJIOTHUH, U UX
UCTIOJIb30BaHUE B KHOepdu3nueckux cucremax?

43. [IpuBenute mpuMepsl MPUMEHEHUSI KHOEpPU3NIECKON
CHCTEMBI Ha IMPOU3BOICTBE?

44. YTto Takoe MpOMBIIIJICHHbIA UHTEPHET BELICH? [1K-4.B.2
45. Vcnionp30BaHie MHTEPHETA Belllei B kuOepdu3muecknx
cucremax?

46. Uto Takoe nmporpaMMHO-MH(POPMALMOHHAsS cucTemMa?

47. IlpuMeHeHne MporpaMMHO-UH()OPMAITMOHHOW CHCTEMBI B
KuOep(pu3NIecKux cucTemax?

48. HazoBuTe KpuTEpHH OLICHKU KHOSPHU3HIESCKON CUCTEMBI?
49. IlepeuucnuTe 3Tanbl MOACTHUPOBAHUS KHOCPHUZNIECKUX
cucreM?

50. Iepeuncanre cepsl MPUMEHEHHS HHAYCTPHATBHBIX
KHOep(HU3NIECKUX CUCTEM?

51. IIpuBeaute mpuMepsl IpUMEHEHHs KuOepdr3nyeckux
CUCTEM B 3JIEKTPOIHEPreTHKE?

52. llepeuncanre 0cOOEHHOCTH UHTETPALIUN
KHOep(OHU3NIECKUX CUCTEM B DJICKTPOCHAOKEHUE.

53. Jlnst gwero B kubepdu3nveckoit cucTeMe HeoOX0 MO
YUUTBHIBATh CUCTEMY 0€30IacHOro gocrymna?

54. IlpuBeauTe npuMepbl BpEJOHOCHBIX aTak Ha
KuOepPpu3nYecKyro cucremy?

55. IlpuBeauTe npumMepbl METOA0B 00ECIICUEHM S
0e30macHOCTH KHOep(PU3MIECKOM CUCTEMBI?

56. Kubepduznyeckas cucrema ynpaBieHUs THOPUTHON
3MEKTPOCTAHIIMEH, yCTPOUCTBO, MPUHIUI paOdOThI?

57. Kak kubepdusnueckasi cuctemMa mNpou3BOIUT TUATHOCTUKY
TUOPHTHOM AIIEKTPOCTAHIIUCH?

58. IlepeuncianTe KOMIIOHEHTHI KHOEP(PU3NUECKON CUCTEMBI
yIpaBJIeHUs] THOPUIHOM JIEKTPOCTAHLIUU?

59. KakuMm 00pa3oM OCyIIECTBIISETCS MOHUTOPUHT JTaHHBIX
AIIEKTPOCTAHLUH KHOepdu3nueckon cucreMon?

60. AnropuT™m pabOTHI yrpaBiIeHUsT KHOEPPUINIECKOM
CHCTEMBbI THOPUIHOMN 3JIEKTPOCTAHIMH?

61. Uto Takoe 4eIoBEeKO-MaIIMHHBIN HHTEp(Eiic? [IK-5.B.2
62. Uto Takoe 4eloBeKO-MAalllMHHBIN HHTEpdeiic
KrbepHU3nIecKoit CUCTEMBbI?

63. Kubeppuznyeckas cucrema ynpapieHUs
AIIEKTPOMEXAHUYECKUX KOMILIEKCOB?

64. IIpuMeHeHne TEXHOIOTUI BUPTYAJIbHOM U JOTIOJIHEHHOM
PEIbHOCTH B MMOCTPOEHUH KNOEp(HU3MUECKOi CUCTEMBI?

65. OnpezneneHue COCTOSHMS 2JIEMEHTOB CUCTEMBI HA OCHOBE
JAHHBIX ¢ KHOephu3nyecKoil cucteMpl?

66. CuHTE3 napaMeTpa ornepaTopa yInpaBlIeHUs
KHOepPU3NYECKUX CUCTEM PA3IUYHBIX KJIaCCOB?

67. Hactpolika KOMIOHEHTOB KHOEP(PU3NIECKOM CUCTEMBI
yrpaBiaeHUs THOPUIHOM IEKTPOCTaHIINH?

68. ANropuT™M yIipaBlieHUs cepBepaMu B knOepduznueckon
CHUCTEME yIpaBJIeHUs] THOPHUIHOM 3JEKTPOCTaHINH?

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
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Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

Kon

Ne /i Ilepeuens BompocoB (3amay) ajisd 3a4era / Iu . 3a4€Ta
P p ( A )H a (bq) HHIWKaTOopa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHUS
- KypCOBOI1 pabOThI

Y4eOHBIM MJIAaHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
npezcTaBieHsl B Tabmuie 18.
Ta6ymia 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

He npenycmoTpeno

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIMEe  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernamMeHTHpyrOIIMX MHOPALOK W IPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ak 00y4JarOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpeMEHHOW JEKIMM B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcIU. B yuyeOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE NPEJACTaBICHHE O AUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4YyeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE TOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIOOBM K  TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIIJIEHMS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboTHI;
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— IOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINe TObl;

— Hay4yuTbhCS METOJMYECKH 0OpadaTbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICTH H
MIOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3iIU4HBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JlekuMOHHBI MaTepHall MOXET COIPOBOXKIATbCA JEMOHCTpALUEd CIIAWI0B U
UCIOJIb30BAaHUEM pa3aTOYHOIO MaTepuaja IpH IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

CTpyKTypa OpeiocTaBIeHUs JEKIIMOHHOT0 MaTepHaia:
CtpyKkTypa npeaocTaBieHusl JEKIMOHHOIO Marepuajga MPOU3BOAMUTCS COTJIACHO TeMaM
pa3ziesoB TUCIUIUIMHBI, TIPEICTABICHHBIM B TaOHIIC 4.

11.2. Meroauyeckue ykazaHUs MJisi OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPATOPHBIX
pabort

B xozpe BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJDKEH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTEPUCTUKOW OO0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaTopHbIX padOT 00ydaroOIMMCS SIBJISETCS HEOTHEMJIEMOM YacCThIO
U3y4eHHs] JTUCHMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUICHHE, Pa3BUTHE W JCTAIM3ALUS TEOPETHUECKUX 3HAHWH, MOJYYCHHBIX Ha
JCKITHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMH 10 3y4aeMOH IUCHUIIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 71a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aanie 1 TpeOOBaHM K ITPOBEIEHUIO Ja00PATOPHEIX padoT
JlabopaTtopuas pabora Nel «Pa3paboTka aaropurma viipaBiacHUs KHoephU3HIECKON CUCTEMOMN»

Leab padoTbl: MOCTPOUTH AJITOPUTM YIpaBJIEHUS cepBepa KUOep(U3UUECKONH CUCTEMBI.
N3yunth OCOOEHHOCTM TMOCTPOEHUS M MNpUHIMUN paboThl KHOEpPU3NUECKONW CHCTEMBbI
ynpaBiieHus: TubpuaHoil anekrpoctaniyu (I'9). Onpenenuts 0OCHOBHbIE (PYHKIIMH HEOOXOAUMBbIE
JUISL TIOCTPOEHUSI CXEMBbI YIpaBieHMs, c(hOpMHpOBaTH MPOrpaMMHBIA KoJ KuOeppuznmdeckon
cuctemsl ['0.

IHopsaaok BBINOTHEHHS:

- OnpenenuTb OCHOBHBIE 3JIEMEHTHI KNOEepPU3NYECKOi cucTemsl yrpasieHus ['9;

- OnpenenuTb OCHOBHBIE (YHKIIUU pabOTOCIOCOOHOCTH CepBepa;

- [locTpouts cxemy ynpaBiaeHHs] CHCTEMOM Ha 6a3e MUKPOKOHTPOJIIEPA;

- [IpousBecTu 3amyck NporpaMMHOIO KOZa yIpaBiIeHus: cucteMoi 1'0.

IHosicHenus Kk 1abopaTopHoii padorte

brok-cxema kubepdusnueckoil cucTemsl yrpasieHHus D cocTOUT U3 BETporeHeparopa,
COJIHEYHOW TIaHeNH, aKKyMmylsTopa, cepBepa, wi-fi poyrepa, android yctpoiicTBa, cereBoit
IUTaThI, KOHTPOJIEPa, TaTYNKOB HANPSHKEHUS, TOKA, TEMIIEPATYPhl, OCBEIIEHHOCTH U 000pOTOB
(puc.1).
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Pucynok 1 — biok-cxema kubeppu3ndeckoit cucTeMsl yrpasieHus ['D

[lepeuncieHHble KOHTPOJBHO-U3MEPUTENbHbIE MPHOOPHl KHOep(pU3MUECKON CUCTEMBI
(UKCUPYIOT CIIEAYIONINE TapaMETPhl CHCTEMBI:

— nepemenHoe HanpsbkeHue ¢a3z A, B u C Berporeneparopa (auana3zon ot 0 1o 25 B Ha oy
asy);

— IOCTOSIHHOE HaIlpsDKeHHE Ha Harpyske (auama3oH oT 0 no 25 B, Harpy3ka HOCHUT, TOJIBKO
aKTUBHBIN XapakTep);

— MIOCTOSIHHOE HAIpsDKEHUE COoJIHeUHOM O6arapen (nuama3oH ot 0 1o 20 B);

— IIOCTOSIHHOE HaIpsDKEHUE akKKyMYJISTOpHOH OaTtapeu (auana3on ot 0 1o 12 B);

— TIOCTOSTHHBIN TOK aKKyMYJISTOpHOU Oatapeu (nuana3oH ot 0 go 10 A);

— MIOCTOSIHHBINA TOK COJIHEUHOM Oarapen (auana3on ot 0 g0 10 A);

— MOCTOSIHHBIN TOK Harpy3ku (auanas3on ot 0 10 10 A);

— TemrmepaTypa M BIAQXHOCTU OKpYXKaloIllel cpensl (TemmepaTypa BBIBOJUTCS B rpajycax
Ilenbcus, a BIaXHOCTh B MIPOLIEHTAX );

— OCBEILEHHOCTh COJTHEYHOM OaTtapeu Ha COJIHIIE (3HaU€HUE BBIBOJUTCS B JIIOKCAX);

— OCBeleHHOCTh ['D B TeHHU (3HaUE€HUE BBIBOJIUTCS B JIFOKCAX).

Taxoke kubeppuzndeckas CUCTEMa OCYILECTBIIET YIPABICHHE KOMMYTAIMSIMHU B y3/1ax U
anemenTax ['O:

— BKJIIOUEHHUE WM OTKJIIOUYEHHE BETPOreHeparopa 1o LenH NepeMeHHOro Toka (kommyTanus ¢as
A,BuC);

— BKJIFOUEHHE UJIU OTKJIIOYEHHE BETPOreHepaTopa Mo LENu MOCTOSIHHOTO TOKa (Harpy3KHu);

— BKJIFOUEHHE WM OTKJIFOYEHNE UMUTAIIMH OCBEILEHHs COJTHEUHOU OaTapeu;

— BKJIFOUEHHE UJIU OTKIIIOYEHHE aKKyMYJISITOPHOU OaTapeu;

— BKJIFOUEHHE WIH OTKIIIOYEHUE COJIHEUHOM OaTapen.

Wudopmaninsg 0 Bcex XapaKTepUCTHKaX M pexkumax pabotel I'D cobupaercsHa cepepe
kuOeppusndeckoir cucreMbl. CepBep CTpouTcss Ha 0a3e IUIAHIIETHOIO KOMIBIOTEPA C
onepanrnoHHoi cucremoit Android, koTopsiii cBs3biBaercs uepe3 Wi-Fi poyrep m Ethernet
MOJYJIb C MUKPOKOHTPOJIIEpOM (puc.2).
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Pucynoxk 2 - Cepsep kubepduznyeckoit cuctemsl I'D
bnok-cxema anroputMa (QYHKUHMOHHPOBAHHMS CEpPBEPHOM YacTH KuOepPHU3NUECKOM
CUCTEMBI 10 JUarHOCTUKE, MOHUTOPUHTY U yrpaBieHuto I'D npeacrapieHa Ha pucyHkax 3-4.
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Pucynok 3 — biok cxema nepBoii yacTu anroputMa QyHKIIMOHUPOBAHUS CEPBEPHON 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 (PYHKIIHMI, KOTOpbIE OTBEYAIOT 32 OCHOBHBIE Y3JIbl M 3JIEMEHTHI I D:
— ¢pyaxnus ACViewController orBeuaeT 3a n3mepenue nepeMeHHoro HanpsbkeHus gas A, Bu C
BETpOreHepaTopa;
— ¢ynkuus DCViewController oTBeuaeT 3a M3MepeHHE MOCTOSIHHOTO HANpPsDKEHHsI Harpyski,
COJIHEYHOM OaTapeu U akKyMYJIATOpPHOM Oatapeu;
— ¢ynxus LoadViewController oTBeuaer 3a n3MepeHHe MOCTOSTHHOIO TOKa aKKyMYJISTOPHOM
Oatapeu, COIHEUHOW OaTapeu U Harpy3KH;
— ¢yakuus ClimatViewController oTBewaeT 3a wu3MepeHHE TeMIEpaTypbl W BIAKHOCTH
OKpYy>Karolen cpeasl Bosie ['9;
— ¢ynkuus LightViewController oTBedaer 3a n3MepeHre OCBEIIEHHOCTH COJTHEUHOU OaTtapen Ha
COJIHIIE U OcBeleHHocTH ['D B TeHu;
— ¢ynkuus CommutatorsViewController oTBewaeT 3a BKJIIOYEHHE WM OTKJIIOYEHHE
BETpOreHepaTopa Mo IEeNd MEePEeMEHHOT0 TOKa, BETPOTEHEepaTopa MO IEMU TOCTOSHHOTO TOKa
(Harpy3Ku), UMHUTALMU OCBEILIEHHsI COJIHEUHOM OaTapeu, akKyMyJIATOpPHON OaTapen U COITHEYHOH
Oatapewu;
—¢pyukuuuGlobalServerController, GlobalServerAPl, FacilitySpeakServerController
uViewController orBeyaroT 3a paboTy cepBepHOI YaCTH.
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JlabopaTtopHas padora Ne 2 «HacTpoiika 4enoBeKO-MalllMHHOro uarepdeiica kudbepdusnyeckon
CUCTEMBD)

Leab paGorsi: YCBOUTH NPUHIMI PaOOTHI MOCTPOSHHOIO YEJIOBEKO-MalIMHHOTO UHTepdelica
(UMN) xubeppusnueckorr cucremsl ['D. M3yunTh IJIOTUKY pabOTHI, OCHOBHBIE OKHa U
anmaparHyro 4acte UMMUM cucremsbl. [IpousBecT HACTpPOMKY CHCTEMBI COTJIACHO 3aJlaHHBIM
IIperno/iaBaresieM rapaMerpam.

ITopsinok BHINOJIHEHHS:

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

- 3yunTh 00651aCTh OCYILIECTBIICHUS HACTPOMKH IMapaMeTpoB HHTepderica;

- 3yunthb cTpyKTYpy NOCTPOCHHOTO HHTEpdeiica;

- OcymiecTBUTh HacTpoiiky UMMU.

IosicHenus k 1a00paTopHoii paGoTe

UYenoBeko-MalmMHHBIA ~ UHTEpEHc KuOephU3MIECKON CHCTEeMbl peaJiM30BaH Ha
nporpaMMHOoM obOecriedennn  Unity. [lpeumymectBamu ucnosib3oBanus Unity  sSIBISIOTCS
HAIUYUEe BHU3YyalbHOU cpeAbl pa3paboTKH, MEXKIUIATGOPMEHHON MOANEPKKH U MOAYJIbHOMN
CUCTeMBbl KOMIIOHEHTOB. K HemocTtaTkaM OTHOCST TMOSIBICHHE CIOKHOCTEW mpu pabore ¢
MHOTOKOMIIOHEHTHBIMH CXEMaMH U 3aTPYIHEHHS ITPH MOIKIIOYCHUN BHEITHUX OMOIHOTEK.

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

Ha pucynke 5 mnpencraBieH au3ailH W aldropuT™M (YHKIIMOHMPOBAHHS UEIOBEKO-
mamHHOTO wmHTepderica (UMW) xubepdusmueckoit cucremsr I'D. Pazpaborannsiii UMU
IpecTaBisieT CO00 OJMHHAALATH OTJEIbHO BCIUIBIBAIOIIUX OKOH:

— OKHO OCHOBHOI'O MEHIO B KOTOPOM MOXXHO BbIOpaTh Kak I10JIb30BaTellb BOHAET B
CUCTEeMY: TJIaBHBII cepBep (cpeaa pa3paboTuuka), aAMHUHHUCTPATOp (TMOJIHBIA JOCTYN KO BCEM
peXUMaM CHUCTEMbl) U HaONmoIaTeNb (TOJbKO MOHUTOPUHT MapaMeTpoB, KOTOPBIE Pa3pelIeHbI
aIMUHUCTPATOPOM), TOJOOHBIA TOAXOJA IO3BOJISIET OOECIEeUUTh MAaKCUMAJbHBIH YpPOBEHBb
UH(POPMALIMOHHOM 0€30MaCHOCTH CUCTEMBI,

— OKHa OCHOBHOT'O CepBepa, aJIMUHUCTpaTopa W HaAOIIOaTeNss COOTBETCTBEHHO CO
CBOMMH KOHTEKCTHBIMH ITOJMEHIO;

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

— OKHO TIOCTOSIHHO€ HAalpsyKEHHE I03BOJISET OTCIEKHUBATh: IMOCTOSIHHOE HAIpSKEHHE
Harpy3KH, COJHEUHOM OaTapeu, akKyMyIATOpHOI OaTapeu, a TakKe MPOU3BOJUTH KOMMYTAIIUU
Heneil BKJIIOYEHHS WIM OTKIIOUEHHUS: MMHTAIlMA OCBEIIEHUS COJHEYHOW OaTapew,
aKKyMYJIATOpPHOM OaTapeu, COJIHEUHOW OaTapeu M BETpOoreHepaTopa Io LEeNu MOCTOSHHOTO TOKa
(Harpys3km);

— OKHO MepEeMEHHOE HaNpsKEHUE TI03BOJISIET OTCISKUBATh IEPEMEHHOE HanpsbkeHue ¢as
A, B u C BerporeHeparopa, a Takke MNPOU3BOJUTH KOMMYTAllUU LENEH BKIIOYECHHUS WIIU
OTKJIFOUEHUS BETPOreHepaTopa 1o LENHU IEPEMEHHOIO TOKA;

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

— OKHO MapaMeTpbl OKpYXKarolled cpenbl MO3BOJSET OTCIEKUBATh TEMIEpaTypy H
BIIQ)KHOCTH OKPY’KAIOILIEN CPEbl;
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— OKHO DJIEKTpUYECKasl Harpy3ka TIO3BOJISIET OTCJICXKHBAaTh MOCTOSHHBIA TOK:
aKKyMYJIITOPHOU OaTapeu, COTHEYHOU OaTapeu W Harpy3Ku;

— OKHO KOMMYTAIIMU TMO3BOJISIET MPOU3BOJIUTH MEPEKIIOYCHUS IENel BKIIOUECHUS WU
OTKJIFOYEHUS: BETPOreHeparopa MO LEeNH MEPEeMEHHOrO0 TOKa, MO LENHU IOCTOSHHOTO TOKa
(Harpy3KH), UMUTAIMH OCBEIICHUS COJIHEYHOU OaTtapeu, akKKyMYJISITOPHOU OaTapeu M COTHEUHOM
OaTapen.

Takke B OKHax IOCTOSHHOE HAaNpsDKEHHUE, NMEPEMEHHOE HaNpsHKEHHE, OCBEUIEHHOCT,
napameTpbl OKpYXarollel Cpelbl U JEKTPUUYECKasi Harpy3Ka €CTh BO3MOXKHOCTh OTCJICKHBATh
Bce u3MUYECKUE BEIMUMHBI B BUJIEe TPAUKOB, KOTOPBIE CTPOSITCS B pEaIbHOM BPEMEHH.

s nactpoitku YUMU Heo0X0MMO B TJIABHOM MEHIO BRIOPATh «I TaBHBIN cepBep», MOCIe
yero OyAeT BO3MOXKHO MEpPeWTH B JH000€ U3 IMEPEeUMCIICHHBIX BbIIe OKOH. [Ipon3BoauTh
HEOOXOUMbIE HACTPOMKM MOXHO MEpels B OKHA IIOCTOSHHOE HaIpsbKeHUE, MEepeMEHHOe
HaIpsKEHUE U KOMMYTAaIUH.

e

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

JlabopatopHass paGora Ne3 «IlIpuMeHeHHE TEXHOJOIMi KOMIIBIOTEDHOIO 3DEHUS B

KubepHU3UUECKON cucTEMEY

Hean padorsi: uccnenoBars KNI kubeppuznuueckoit cucteMbl Ha CTeHJE (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 cBeTOOMOAHYHO  paMKy I TOJCBETKM  M3MEPUTEIBHOIO
000py/IOBaHUS.

20



HacTtpouts Kamepy ciUCTeMbI pacrio3HaBaHUSI.
VYcranoButs B 30HY (pukcanuu qanabix KUIT (puc.7).

Hanwucars nporpamMmy st ocymectsieHust pukcanuu nanasix ¢ KUIL.
ITpoBectu ucneiranne KUIT kubepduzndeckoit cuctemsr (puc.8).

[Ipou3sBecTH pacyeT MOrPEUTHOCTH MPOrPaMMbI (PUKCAIIUN JAHHBIX.
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Pucynok 8 - Ucnbitanue pabotsl KUIT kubepduznaueckoit cucremMsl

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

(YHKIMOHAT TPOrpaMMbl JIOJDKEH 3aKI04aThCs B PACIIO3HABAHWM YHCICHHBIX 3HAYEHHWH C
skpana KUII (puc.9).

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

B cayuae co crpenounsiMu KUII HeoOXoaumo NpoM3BOAUTH COIOCTaBICHMS YIuia
OTKJIOHEHUS CTPEJIKM NpuOopa W JaHHBIX IPagyUpOBaHHOM IIKaibl. JlJi1 3TOro HeoOX0AUMO B
(GyHKIMOHae MporpaMMe yuuThIBaTh (pukcanuio yria otkinoHeHus crpenku KUII (puc.10) c
MOCTEAYIOUUM COIMOCTaBICHUEM C YHCIEHHBIMM 3HAYEHHUSIMM MIKajdbel mnpubopa. JlaHHyro
(YHKLIMIO BO3MOXHO BBIITOJHUTH COCTaBUB B MPOTrPaMMe paclio3HaBaHUs TaOIUIy COOTBETCTBUS
yrila HaKJIOHA CTPENIKHM M TaHHBIX IKabl (puc.11).

Pucynok 10 — @uxcanus nporpammoii yria HakjoHa crpenku KUIT
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@ soneT = 46,6164 rpapg. / 101,... B
8@ sonst = 36,6773 / 125,925 B / 99,7 B
90 soneT = 33,1652 / 132,8 B / 102,5 B
180 soneT = 29,3652 / 139,4 V / 184.5 V
110 sonsT = 25,1287 / 146,3 V / 186.5 V
120 soneT = 20,6912 / 155,05 V / 108.5 V
130 sonsT = 15,8880 / 164,87 V / 111.5 V
/ 5Vv/

140 soneT =~ 11,3946 / 175,2 113.85 V
15@ soner = 7,3705 / 185,55 V / 127.9 V
16@ soneT = 3,6243 / 195,75V / 134,15V
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 soner = -21,2213 / 256 V / 148.1 V
230 soneT = -27,6793 / 266,9 V / 149.25 V
240 soner = -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

JlaGoparopHas pabGora Ne 4 «M3ydyeHuwe MpoLEeccOB HACTPOMKH CEHCOPOB, JaTYUKOB,
UCIOJHUTENbHBIX YCTPOUCTB W mepudepuilHoro obopynoBaHus kubepdu3nueckoil CHUCTEMbI
YIPaBJICHUS THOPUIHOMN SIEKTPOCTAHITUEH
Heap pa6oThbl: U3YYUTh MPUHLUIUAIBHYIO CXeMy KHOepPHU3NYECKOW CHCTEMbI YIpaBICHUS
['D. PaccMoTpeTh ycTpoHCTBa ydeTa JaHHBIX TMOPUAHON 3IEKTPOCTAHIMH, OCYIIECTBISIONINE
MOHUTOPUHT TapaMEeTPOB AJIEKTPOCTaHIMU. [Ipon3BecTH MporpaMMHYI0 HACTPONKY JaTUMKOB
CUCTEMbl MOHUTOPUHTA, TUATHOCTHKY U yIpaBieHus ['D.
Iopsiaok BHINOJTHEHUSA:
- 3yunTh NpuHIUNHAIBHYIO CXEMY;
- OmpenenuTs TUMBI JAaTYUKOB HEOOXOAMMBIC i (QPYHKIMOHUPOBaHUS KHOEpPU3UUECKOM
cucreMsl 1'9;
- I3yunTh cXeMbl NOJIKJIFOUEHHS JATYNKOB K MUKPOKOHTPOJILIEPY;
- OCyIIeCTBUTH MPOTPAMMHYIO HACTPOMKY JTaTUYNKOB;
- [TocTpouTsh 001IYIO CXEMY MOAKITIOYCHHUS.
IosicHenusi k 1a0opaTopHoil padoTe
Kubepduzuueckast cucrema ymnpasieHus ['D comepxut B ceOe MaTuyuKu ydera, UKCAuu U
OTOOpaXEHUH JIaHHBIX OJJIEKTPOCTAHLIMU MJI OCYIIECTBICHUS MOHHMTOPUHTA, JUATHOCTUKU
ynpasieHus kuobepdusnueckoit cucreMst ['0.

[TpunnmnuanpHas cxeMa KuOeppu3nueckoi CUCTEMBI MO JUArHOCTHKE, MOHUTOPHHTY U
ynpasneHuto I'D npeacrasineHa Ha pucyHke 12.
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Pucynok 12 -Ilpunnunuanpaas cxema KHOeppU3MIecKoi CUCTEMBI IO JTUArHOCTHKE,
MOHMUTOPHHIY U ylpasiaeHuto I'D

Jlnsa usmepenuss nepeMmeHHoro HamnpsokeHuss ¢az A, B u C cBepXmpoBOAHHKOBOTO
reHeparopa HCHOJB3yIOTCs Moxynu Voltage Sensor. Ha pmanHOM Momyne peanan3oBaH
PE3UCTHBHBIN JICIUTENb HAMPSDKEHUS, KOTOphId nMeeT kKoddduuuent 1 x 5 (koaddunument 0,2).
DTO 3HAYUT, YTO HA BXOJE MOJYJISl HAMPSHKEHHE MOXKET u3MeHaATbesa ot 0 1o 25 B, a Ha BbIxOae
OHO Oy/eT MpOMOPIHOHATBLHO pachpeneneHo B auanazone oT 0 go 5 B. Takue xe maTumku
YCTaHOBJIEHBI AJI1 U3MEPEHMUS:

— MOCTOSIHHOT'O HalpsbKEHUE COJTHEUHO Oarapeu;

— 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 monyist Voltage Sensor

Jis  w3MepeHusT TepEeMEHHBIX TOKOB (ha3 CBEPXIIPOBOJAHHKOBOIO BETPOTEHEPATOpA
MCIIONIB3YIOTCS TaTYMKU U3MEPEHUsl CUIIbI Toka Ha 6a3e MukpocxeMbl ACS712, Britovaromiei B
cebs matunk Xosuta. Jins KOppeKkTHOW paboThl JaTyuMka Toka HOMUHAiIoM 30 A, psaom ¢
JATYMKOM pa3MelleH MeAHbIN mpoBoAHUK. CaM naTyuk XOoJula pacnoliaraercsi HEmoCpeICTBEHHO
HAa KpHCTallle MHKPOCXeMbl. Takke [aHHBIM JaTYUKOM B MPEACTABICHHOM KOMILIEKCE
U3MEPSIETCS] U BBIMPSIMIICHHBIA TOCTOSIHHBINA TOK CBEPXIPOBOAHUKOBOIO BETPOreHEpaTOpa HIIH
TOK Harpy3KHu.
Taxoxe JaHHBIE TaTYUKU UCTIOIB3YIOTCS JIJISl U3MEPEHUS:

— TOKa COJIHEYHOU Oatapeu;

— MOCTOSIHHBIN TOK aKKyMYJISITOPHOU OaTapem.
Muxkpocxembl ACS712 nporpaMMupyeTcs ¢ TOMOIIbIO CIIEAYIOIIEro Koaa:

#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"); }

[Monkmrouenne ACS712 nyist uamMepeHus MOCTOSHHOTO TOKA MPOU3BOJUTCS COTIIACHO
cXeMme, MPeICTaBIEHHON Ha pUCyHKe 14.
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Pucynok 14 — Cxema noaxntouenus qatunka ACS712

BrinpsiMieHHOE MOCTOSIHHOE HANPsHKEHUE CBEPXIPOBOJIHUKOBOTO BETpOreHepaTopa MiIn
HaIpsKEHUE Ha Harpy3ke usMmepsercs ¢ nomoinbto narunka MAX471. Jluanazon uzMepseMoro
HanpsbkeHus: coctaBiasier or 0 mo 25 B, nmpu nutanum ot MukpokoHtposiepa 5 B. Tok
U3MepseTCs OCPEICTBOM U3MEPUTEIBHOTO LIIYHTA BO BCTPOEHHON MuKpocxeme MAX471.
Hatunk MAX471 nporpamMmmupyercst py MOMOIIM KOJIa:

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"); }
[Toaxmouenue gatunka MAX471 mpou3BOAUTCS COTIACHO CXeMe PUCYHOK 15.
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Pucynok 15 — Cxema noAk/IO4eHNs aHAJIOIOBOT'O IaTYMKa TOKa U HanpsbkeHuss MAX471

TemmepaTypa U BIaXXHOCTb OKpY)KalOIIEH cpeabl U3MepAeTcs HUPPOBBIM AATYUKOM
TEMIEPATypbl W BJIAKHOCTH BbICOKOM TouHOocTH DHT22. MakcumanbHass NOTpelHOCTb
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 MOJKIIIOYACTCS TATUUK

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

dht.begin();

}

void loop() {

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

float h = dht.readHumidity(); // 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 HHpOpMAIIIO B MOHUTOP TIOCIEIOBATEIIBHOTO 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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Pucynox 16 — Cxema noaxiitoueHus uppoBOro AaT4rKa TeMIEpaTyphbl U BIAKHOCTH BBICOKOH
touyHoctu DHT22
I[HSI OIPCACIICHUS OCBCUICHHOCTHU ITOBCPXHOCTHU COJIHEYHOU 6aTape1/1 U TOBCPXHOCTU
BOKpyT ['D (B TeHn) ucnonb3yercs Trema-Moayib JaTYUK OCBEIICHHOCTH.
Trema-moayab IporpaMMHUpPYETCsl C TOMOLIBIO KOAA:
#define light AO
void setup(){
Serial.begin(9600); }
void loop(){
delay(1000);
float h = dht.readHumidity();
float t = dht.readTemperature();
if (isnan(h) || isnan(t)) {
Serial.printin("Error!™);
return;}
Serial.print("Light: );
Serial.print(illuminance);
Serial.printin("Lx");}
HOI[KJ'II—OLIGHI/IC JAaHHBIX JATYUKOB INPOU3BOAUTCA COIJIACHO CXEME PUCYHOK 17.
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Pucynok 17 — Cxema NOAKIJIIOUEHUS AATYNKA OCBEILIEHHOCTU

Taxxe kubepdusnyeckas cucrtema MpeanoiaraeT U3MepeHne epeMEHHOr0 HalpsbkeHne
nocJje nmpeodpa3oBares Ha Harpy3ke NepeMEeHHOro ToKa. JJaHHOeHanpsKeHue MOXKET JOCTUraTh
250 B, nns ero m3aMepeHMsl IpUMEHSAETCs JaT4MK nepeMeHHoro Hampsbkerus ZMPT101B. On
npecTaBisieT co0oil 0aHO(pa3HbIN MOHMKAOIMNN TpaHC(HOPMATOp HANPSKEHUS, TO3BOJISIOIINN
U3MEPSTH HApPsHKEHHE IEPEMEHHOI0 TOKa B [uarna3one ot 195 no 250 B.
Jatunk 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 MPOU3BOAUTCA COITIACHO CXCMC PUCYHOK 18.
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Pucynok 18 — Cxema noaxirodeHus JaTyuka nepeMeHHoro Hanpsbkenuss ZMPT101B
Bce xommyTanuu, KOTOpbIe OCYIIECTBIISIET pa3pabaTeiBaeMast kKubepdusnueckas cucrema
B y3Jlax U 3jeMeHTax ['D, ocylecTBIAIOTCS IPU MTOMOLIY PEJIEHHOTO MOAYJIS € IIECTHAIATBIO
AIIEKTPOMEXAHUYECKUMHU pelie ¢ KOMMYTAllMOHHBIMU XapaKTepUCTUKaMu 1o HarpsbkeHuto 250 B
u ToKy 10 A.
[TpyHuMnUanpHas cxeMa INOJIKIIOUEHHS peie NPeACcTaBiIeHa Ha pucyHke 19.

SV Adapter

Pucynok 19 — IlpuHnunuansHas cxema MOAKIIOYEHUS PEIESHHOTO MOAYJIS

JlaboparopHas paborta NoS5 «McchenoBanne mapaMeTpoB U XapaKTEPUCTHK KuOepdu3udeckon
CUCTEMBI YIIPaBJICHUS THOPUIHON DIIEKTPOCTAHIIUEI

Hean padoThbl: MPOW3BECTH UCHBITaHUE KuOepduznmueckoir cucteMbl ['D. CpaBHUTH JTaHHBIC
CTaIlMOHAPHBIX KOHTPOJIbHO-U3MepuTeNnbHbIX npudopoB (KUII) cTtenna ¢ naHHBIMH JaTYUKOB,
BBIBOJMMEBIX Ha MHKpormporeccop. OCyIecTBUTh U OIEHHUTh pacueT OTKIOHEHHUsS pe3yIbTaToB
JAaHHBIX CEHCOPOB.

IopsiaoK BHINOJIHEHHS:
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- [Ipou3BecTn ncnbiTaHue KNOEPPUZNIECKOIN CUCTEMBI;
- CHaTb naHHbIe co crannoHapHbix KUII;
- 3aukcupoBaTh JaHHBIE CEHCOPOB € cepBepa KNOep(hU3nIeCcKon CHCTEMBI
- [Ipou3BecTn pacyeT OTKIOHEHHUS TaHHBIX CEHCOPOB OT cranroHapHbeix KUIT;
- OLICHUTD CTETIEHb OTKIOHEHUS JaHHBIX.
IHosicHenus Kk 1abopaTopHoii padorte
[lepen mpoBeneHuE WCHBITAHUS CHCTEMBl HEOOXOAMMO MPOU3BECTH HACTPOIMKY
yenoBeko-MammHHOro uHtepgdeiica (HMU). CornacHo BBIJAHHOMY 33/IaHUIO TPENoJaBaTeIeM
MIPOU3BECTH BKIIIOUEHUE WM BHIKIIOYEHHUE B OKHE KOMMYTAIIUH:
- peJie OCBEIEHHsI COTHEUHOM OaTapeu;
- pelie akKyMyJaTopa;
- pese COTHEYHOM OaTapeu.
- 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 COJTHEeUHOU Oarapeu;
- HaMpsDKEHUs COJTHEYHOM OaTapeu.

» = " p il s 42 il AN, - e
Pucynok 20 — Biiok KOHTPOJIbHO-U3MEPUTENIBbHBIX IPUOOPOB U annapaToB
3arpy3uTh Takue€ JK€ JaHHblE HW3MEPHUTEIBHBIX JaTYMKOB C CEpBepa YIpPaBICHUS
KHOEPPU3NICCKON CHCTEMBI.
OTKIIOHEHHE TaHHBIX JaTYUKOB OT cranoHapHbIx KMUIT He nomkHo npesbimate 1-2%.

OTKJIOHEHWE paccUuTaTh 1Mo hopmyre:
AX = Xigw — X7

AX
+ 100
v =Xz
F}Ile AX - abcomroTHas MOrpCuIHOCTD, XHHM - HU3MCPCHHAad BCJIMYHWHA, XBT' OTaJIOHHAas

BCJIMYHMHA, - OTHOCUTCIIbHAA IMOTPCIIHOCTD.
HOJ'IyLICHHaSI OTHOCHUTCIIbHAA NOTPCHIHOCTL HE JOJKHA NPCBBIIIATH 1-2%.
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Crpykrypa u dopma oTuera o 1adopaTopHoil 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 TEXHOJIOI'MU

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 TEOPETHYECKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS J1a00paToOpHON pabOThl, B TOM YHCJC JAaHHBIE 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

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

Otuet no abopaTtopHOi paboTe 00s3aTENBHO JOIKEH COJAEepXkKaTh BBIBOJABI MO J1a00OpaTOPHOM
padoTe, B KOTOPOH JO0JKHBI OTpaXaThbCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTEePaTypPhI

Crincok ucronb3yemMoit jaureparypsl odopmisiercss B cootBerctBun ¢ ['OCT 7.0.100-2018 —
bubnuorpapuyeckas 3anuce. bubnuorpapuueckoe onucanue. OOume TpeboBaHMUs U IpaBUiIa
COCTaBJICHHUSL.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

IIpaBuna odpopmiienus oruyera
1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTdeT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa M mpaBuia OQOpPMIIEHHS OTYET MO JIabopaTopHOW paboTe odopmiseTcs
JT00BIM NEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit Oymaru popmara A4.
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1.2.B otuere mno maboparopHoii pabore gomyckaercs wuHTepBai 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 0 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IPOCTaBIseTCA B HU3Y KaXKAOI0 JIUCTA
10 LIEHTPY.

2.2. TuTyNbHBIN JIUCT BKIIOYACTCS B OOIIYI0O HyMEpAIHMIO CTpaHuIl oTdyeTa. Homep cTpaHuiibpl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISETCA.

3. Hymepauusi pa3ieioB H MOAPa3aeI0B 0TYETA

3.1. Pa3gensl MOJDKHBI UMETh TOPSIKOBBIE HOMEpa B IpejeiiaX BCEro oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuTHl Ha mojpasnaensl. Hymeparus noapasienoB cocTaBiasieTcs U3
HOMepa pasjesia M HoJpasjesa, 0003HaYeHHOro 4epe3 TOouKy, Hanpumep, «l.1.». B koHue
Ha3BaHUA Pa3fielioB U MOAPA3/EIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. UnmrocTpauiii  MOJNMUCHIBAIOTCS CHU3Y apaOckumu 1udpamu yepe3 mpolen mocie
cioBa «PUCYHOK» M UMEIOT JMOO CKBO3HYIO HyMEpallHio, TUOO HyMEpalulo B COOTBETCTBUU C
paszenamu oTyera.

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

4.3. Tloamucu Bcex WILTIOCTPAIIMU BRIPABHUBAIOTCS T10 IICHTPY CTPOKH.
5. I'padpuxnu

5.1. T'paduxu nomxubl ObITh yeTkuMH. [Ipu odopmiienun rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHMsI KOOPAUHATHBIX OCEH M caMUX I'paHKOB.

5.2. Ecmum rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OHOM CHCTEME KOOpAMHAT.

6. TadauubI

6.1.B otuere mo JabopaTopHOil paboOTe PEKOMEHIYeTCs CKBO3HAs  HyMepanus
tabsuil. JlomyckaeTcss HyMmepaius TaOauI[ B mpejeiaax paszena ordera. B aTom ciydae HOMep
TaOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, pa3IeiICHHBIX TOUYKOM.

6.2. TaGnuier HyMepyroTCs apaObCKUMU udpamu.

6.3. Hymepamwust TaOauI TpOU3BOAWTCS CO CIOBOM «Tadimma» 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».
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6.5.4. Kaxxnas tabnuna J0DKHA MMETh Ha3BaHUE, KOTOPOE CIEAyeT MOMEINATh HaJl TaOiuilen
cieBa 6e3 a03aIHOTO OTCTYIa B OJHY CTPOKY C €€ HOMEPOM UYepe3 THUPE.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs M0 MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW pa0OThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 6e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMM MU CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 0OecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOydYCHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
pohecCuOHaNBbHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaAMOCTOSITENIbHYIO  paboTy
00y4JarOIUX CASBISIOTCS:

—  Y4eOHO-METOAMYECKUN MaTepual Mo AUCLUILIMHE.

11.4. Metoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELYCMAaTpPUBAET KOHTPOJIb KadecTBAa 3HAHUHI
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEJbI0 OLEHUBAHUSA XO/a OCBOCHMS
JUCLUIUINHBI.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOYHON aTTeCTAllMU OCYLIECTBIIAETCS B
CcOOTBEeTCTBUM C TpeboBanusMu [lonoxkenuit «O TeKylleM KOHTpOJE YCIEBAEMOCTU U
IPOMEXYTOUHOM arTecrauuu cTyAeHToB ['YAII, oOydarommuxcs 1Mo nporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBONM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
crynentoB B 'Y AIy.

OneHrBaHUE TEKYLIEro KOHTPOJS YCHEBAaeMOCTH OLIEHHMBAETCS IO CUCTEME 3aueT/ He
3a4eT. [lomoXuTenbHBIM pe3ynbTaT TEKYIIEro KOHTPOJISI YCIEBAEMOCTH JAaeT CTYACHTY
JIOTIOJTHUTEIBHBIN Oyl P MPOBEICHUN POMEXYTOYHOMN aTTeCTalluu.

11.5. Metoauueckue yka3zaHus Al OOy4arolIuxcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTecTaluu

[IpomexyTouHas  artectanus  OOydalOmIUXCs — MpeAycMaTpUBaeT  OICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS MO AucHuIuinHe. OHa BKIIIOYAET B
ceos:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOYydYaloIIMMCS B Ipolecce
M3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pPElIeHUs MPAKTHUYECKUX 3aJad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MIEPUOJ HK3aMEHALlMOHHOM CECCHMM W 3aBEpPIIAETCS AaTTECTAlMOHHOM OLIEHKOM «OTINYHOM,
«XOPOLIOY, «YAOBIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHHO.

[IpomexxyTounasi arrectamusi IpoBOAUTCSA B (popme dK3ameHa. DK3aMEH MPOBOJMUTCS B
YCTHOU (opMe Mo OunieTam B BHJIE TIOJTOTOBKU M M3JI0KEHUS Pa3BEPHYTOro oTBeTa. Bpems Ha
MOATOTOBKY OTBeTa - 60 MUHYT.

Cucrema OLEHOK IpPH MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallUd OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHON arTectanuu CcTyAeHToB ['YAII, oOy4arommuxcsi MO MporpamMmbl BBICHIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOW pPaOOThI
crynentoB B 'Y AIIy.

[IpomexxyTouHast arrecTamusi OILECHUBACTCS IO pe3yJbTaTaM TEKYIIET0 KOHTPOJIS
YCIeBAaeMOCTH. DJK3aMEH MPOBOJIUTCS B YCTHOW ¢opMme Mo Ouiietam, NPEICTABICHHBIM B
tabnuie 15. B ciydae, ecnu CTyIEHT MO YBaKUTEIBHON MPUUYWHE HE BBIMOJHUI TPEOOBaHUS

34



TEKYILIEro KOHTPOJS, €My MPEJOCTaBIsETCS BO3MOXKHOCTh CHaTh 3aJ0JDKEHHOCTH IO
nponyieHHbIM TemMaM. dopma mpoBeeHUs TPOMEXKYTOUHOM aTTecTalli — MUChbMEHHAs.
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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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