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AHHOTaUs

Hucuunnuna «Kubepdusudeckre cucTeMbl U TEXHOJIOTUU» BXOJIUT B 00pa30BaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
13.03.02 «DnekTpolsHepreTika M IEKTPOTEXHHUKAy HampaBlieHHOCTH «lludpoBas sHEpreTHKay.
Juctummaa peanu3yercs kadempoid «No32y.

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

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

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

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
yueOHOro Ipoliecca: JEeKI1H, J1abopaTopHble paboThl, CaMOCTOsITeNbHAs paboTa 00y4aroIerocs.

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

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

SA3bIK 00yUYeHUs 110 AUCIUTUIMHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Llesb IUCIUIIINHBL:

dopmupoBaHue y 00ydalOIUXCsl TEOPETUYECKUX 3HAHUM M MPaKTUUYECKHX YMEHUU U
HABBIKOB B 00JIACTH TPOEKTUPOBAHUS, MOJCIHPOBAHUSI M OTJIAAKA KHOSPHUZHUECKUX CHCTEM
AIEKTPOIHEPreTUUECKUX OOBEKTOB.

3a1aud TUCHUTIIUHBIL:

1. ChopmupoBaTh 3HaHMSI B 00JaCTU yCTPOWCTBA, MPOSKTUPOBAHUS M MOJEITUPOBAHUS
KHOEpPU3NIECKUX CUCTEMAX;

2. V3y4nTh KOHUEMHIMIO MPUMEHEHHs MPOMBIIIJIEHHOTO WHTEpHETa, OCHOBHBIE ATallbl
IPOCKTHPOBAHUS KNOCPPUZNIECKUX CUCTEM DIIEKTPOIHEPTETUIECKUX OOBEKTOB.

3. CpopmupoBaTh NEpBUUHBIE HABBIKU Pa3pabOTKU U MOJEIUPOBAHUS KHOEPHU3HUECKUX
CHCTEM 3JICKTPOIHEPIreTUYECKIX OOBEKTOB;

1.2. JucuunnuHa sBiasercs (QakyabTaTUBHOM TUCHUIUIMHON 1O  HANpaBICHUIO
o0pa3oBaTenbHOI mporpamMmbl Beiciiero oopasosanus (naiee — OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUIUIMHBI OOYYAIOUIUICS NOJDKEH O0MagaTh CIEAYIOUTUMU
KOMIICTCHIIMSIMY WM WX 9acTsaMu. KOMIETCHIINY U WHIUKATOPHI MX JIOCTHXKECHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKEHHS

Kareropus (rpynna) | Kon u HaumeHoBaHue Kon u HanMeHoBaHMe HHANKATOPA
KOMITETCHITHT KOMITCTCHIINH JTOCTHKCHHS] KOMIIETEHITUN

[1K-5./1.4 ucnionb3yeT crenuaibHOe
porpaMMHOe obecriedeHue Jist
IPOrPaMMHUPOBAHUS MUKPOKOHTPOJIJICPOB U
HACTPOIMKHU TEXHOJIOTMYECKUX MTapaMETPOB U
PEXKUMOB pabOThI 0OBEKTOB

[TK-5 Cnocoben
MIPOBOJUTH aHAIIN3 U
KOHTPOJIb IIAPAMETPOB U
[Tpodeccuonanphbie | ycioBuil paboTh

KOMIIETEHITHH OTJICbHBIX 9
npodecCHOHANBHOM e TENIbHOCTH
KOMITOHCHTOB
. | IIK-5./1.5 ocyiecTBisieT OUEHKY TEKYIIEro U
ANEKTPOIHEPreTUUECKOM
CHCTEMLL MIPOTHO3UPYEMOTO 3JIEKTPOIHEPTETUYECKOTO

pExKUMa SHEPTOCUCTEMBI

2. Mecro nucturuinHbEL B cTpykType OI1

JucuuninHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— «UudpoBoe mpoekTUpoBaHHE,

3HaHUA, TOJIyYCHHbIE NpPU M3YYEHHHM MarTepuaja JaHHOW JIUCUUIIIMHBI, MMEKOT Kak
CaMOCTOATEIIbHOE  3HAY€HWe, Tak W  MOTYT  MCIOJb30BaTbCS MPHU  MPOXOKICHUH
MIPOU3BOJICTBEHHON MPEATUTUIOMHON MPAKTUKH M MOATOTOBKE BBIMYCKHOM KBaTU(UKAIMOHHON
paboTHL.

3. OO0BEeM | TPYJOEMKOCTh JUCIIUILTAHBI
JHlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPeICTaBICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne8
1 2 3




Oowan mpyooemKkocma OuCUUNIUHDL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020mMoeKu 10 10
AyoumopHhuie 3aHamus, BCEro 4ac. 20 20
B TOM YHCIIC:
nexiuu (JI), (dac) 10 10
npaktuueckue/cemunapckue 3ansarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoi npoekt (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac)
CamocmosamenvHas paboma, Bcero (dac) 52 52
Buo npomescymounoit ammecmayuu:. 3a4er,
madd. 3auger, sx3amen (3auer, Judd. 3aq, M. Hudd. 3au.
K3 %) 3au.

K

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cemectp 8
Paznen 1. basoBeie monsTHS KNOEpPHU3MIECKUX 2 2 12

CUCTEM

Tema 1.1. ba3oBbIe MOHATHSA U OCHOBBI
KuOep(pHU3NIECKUX CUCTEM

Tema 1.2. O6o0mienHas cxemMa KnOephr3nIecKon
cucreMsbl. Uunyctpus 4.0 1 nepexoa B UHIYCTPUIO
5.0.

Tema 1.3 .IlporpamMMHO-anmapaTHas 4acTh
KuOep(pHU3NIECKUX CUCTEM

Tewma 1.4 Chepbl mpUMeHEHUS! HHAYCTPUATIBHBIX
KHOEpPU3NUECKUX CUCTEM.

Paszzen 2. IludpoBbie TEXHOJIOTHH B 3 3 14
KrOep(pH3NIecKux cucTeMax

Tewma 2.1. IIpoMbIIITIEHHBIN MHTEPHET BEIIEH U
MIPOM3BOJICTBEHHBIE KHOSPHUZNIECKUE CUCTEMBI
Tewma 2.2. Kubepduzndeckne CUCTEMBI TIOBEPKH
KOHTPOJIBHO-U3MEPUTENBHBIX YCTPOWCTB

Tewma 2.3. TexHOI0THM KOMIBIOTEPHOTO 3PEHUS B
KrOep(pU3NIecKnx cucTeMax

Tewma 2.4. IIpoekTupoBaHUE UHIYCTPUATBHBIX
KnOep(pHU3NIECcKux CUCTEM

Paznen 3 IlpoexkTupoBanue u MOACIUPOBAHUE 2 2 12
KHOepPU3NUECKUX CUCTEM

Tewma 3.1. Mcionp30BaHre BCTPAaUBAEMBIX CHCTEM B
KnOep(pu3nuecKrnx cucTemMax

Tema 3.2. IIpoekTrpoBaHUE BEIYUCIUTENBHON
KOMITOHEHTBI KHOEepPHU3MIECKON CUCTEMBI

Tewma 3.3. MogenupoBanue KnOepPU3NIECKUX CHCTEM




Paznen 4. Micnions3oBanue kubeppusngeckon 3 3 14
CHCTEMBI TP YIIPAaBIEHUH IEKTPOCTAHITUN

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

Tema 4.2. Be10op KOMITOHEHTOB KHOEpPU3NICCKOI
CHCTEMBI YIPaBJICHUS THOPHIHOM 3IeKTPOCTaHIeH
Tewma 4.3. Pa3zpabotka ynpasieHus kuoephu3nueckoit
CHUCTEMBI THOPUIHOHN IEKTPOCTAHIINN

Tema 4.4. Pa3zpaboTka 4elIOBEKO-MaIIHHHOTO
uHTepdeiica KHOEPHU3NIECKON CHCTEMBI

Tewma 4.5. Vcrionb30BaHne TEXHOJIOTHH BUPTYAIbHOMN
pearlbHOCTH B KnOep(hn3nIecKoil CUCTEME yTIPaBICHUS
rUOpPHUIHON IEKTPOCTaHINN

HUroro B cemecTpe: 10 10 52

Hroro 10 0 10 0 52

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

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

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

1 Paznen 1. bazoBbie nmoHsATHS KNOEP(HU3MUECKUX CUCTEM

Tema 1.1. bazoBble MOHATHS U OCHOBBI KHOEPPU3NUECKUX CUCTEM

Tema 1.2. O6o01eHHas cxema kubepusndeckoi cuctemsl. Munycrpus 4.0 u
nepexoj B uaaycrputo 5.0.

Tema 1.3. IlporpammHo-anmnapatHas 4acTb KHOEpPU3NUECKUX CUCTEM

Tema 1.4 Ceprl npuMEHEHNS] UHIYCTPUATBHBIX KUOEPPU3NIECKUX CUCTEM.

2 Paznen 2. Lludposbie TEXHOIOTHU B KHOEPPU3MUECKUX CHCTEMaX

Tema 2.1. IIpoMbIlIUIEHHBIN HHTEPHET BeElled U MPOU3BOACTBEHHbIE KUOephu3nueckue
CUCTEMBI

Tema 2.2. Kubepdusuueckre cucteMbl NOBEPKH KOHTPOJIBbHO-U3MEPUTEIBHBIX
YCTPOWCTB

Tema 2.3. TexHoI0rUM KOMIBIOTEPHOTO 3pEHUS B KHOEpHU3NUECKUX CUCTEMAX

Tema 2.4. IlpoekTpoBaHuEe UHIYCTPUAIBHBIX KHOEPPHU3NUECKUX CUCTEM

3 Paznen 3 TlpoekTupoBanue u MOAeIMpPOBaHUE KUOEPHUINUECKUX CUCTEM

Tema 3.1. Mcnionb30BaHue BCTpanBaeMbIX CUCTEM B KHOEP(PUZNIECKUX CUCTEMAX
Tema 3.2. IIpoexkTupoBaHN€ BEIUNCIUTEILHON KOMIIOHEHTHI KHOep(hru3nueckon
CUCTEMBI

Tewma 3.3. MonenupoBanmne KuOephu3NIeCKUX CUCTEM

4 Pa3nen 4. Vcnonbs3zoBanue kubephr3nueckoil CUCTeMbI IPU YIIPaBJIEHUN
3JIEKTPOCTAHLIUU

Tema 4.1. Kubepdusmnueckas cucrema 1MarHOCTUKA MOHUTOPHUHTA U YIPaBIECHUS
THOPUTHOM DIIEKTPOCTAHIEH

Tema 4.2. BbiOop KOMITOHEHTOB KMOep(HU3UUECKON CHCTEMBI YIIPABICHHUS THOPHTHON
AJIEKTPOCTAHIUEN

Tema 4.3. Pa3zpaboTka ynpasieHust Kubeppu3nueckoi cucTeMbl THOPUIHON
AJIEKTPOCTAHIINT

Tema 4.4. Pa3zpaboTka 4eI0BeKO-MaIIMHHOTO HHTep¢eiica kubephuznyeckoi
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CHUCTCMBI

Tema 4.5. Micnonb30BaHUE TEXHOJIOTUU BUPTYaAJIbHOM pEealbHOCTH B
kubephuznyeckol cucTeMe yrpaBiieHUs] THOPUIAHOM 3IEKTPOCTaHIIUU

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHSITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4EeCKUX | TpynoeMKOCTh, |IPAaKTHUYECKOM |pasnena
/o 3aHATHI 3aHATHAI (dac) MOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
Bceero | | |
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE .
Tabmuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 8
1 JIPNel Pazpabotka anropurma ymnpaBiaeHUs 2 2 1
KHOep(pU3NIECKON CUCTEMOIN
2 JIP Ne2 Hacrpoiika 4ei10BeKO-MalIHHHOTO 3 3 2
uHTepderica kKubepHU3nIecKo CHCTEMBI
3 JIP Ne3. TIpuMeHeHNE TEXHOIOTHI 2 2 3
KOMITBIOTEPHOT'O 3pEHUs B KHOEpPHU3NUECKOM
crcTeMe
4 JIP Ne4. M3yuyeHue npoueccoB HACTPOUKHU 1 1 4
CEHCOPOB, TATYNKOB, UCTIOTHUTEIBHBIX
YCTPOMCTB U nepudepuitHoro 000pya0BaHUS
KHOepPU3NYECKON CUCTEMBI YIIPaBICHUS
rUOpUIHON JIEKTPOCTAHIMEH
5 JIP Ne5. UccnenoBanue mnapameTpoB U 2 2 4
XapaKTEePUCTHK KUOep(hU3NUYECKON CUCTEMBI
yIpaBiaeHUs] THOPUIHOM SJIEKTPOCTAHITUEHN
Bcero 10 10

4.5. KypcoBoe npoeKTUpoBaHKE/ BHIIOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aronmXxcs
Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
Tabnuna 7 — Bunbsl caMmocTosTenbHON paboThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeOpeTHIECKOro MaTepuaia 45 45
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nucturuHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKVY) > >
Homamnee 3amganue (/13)
[ToaroroBka K MpOMEXKYTOUHOM 5 5
arrectanuu (I1A)

Bcero: 52 52

5. IlepeyeHsb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKNE MaTEPHaIbl JIJII CAMOCTOSITEIIbHONH pabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3IaHUI TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIMA

[udp/ Kom14ecTBo 9K3eMILIIpOB B
URL a P ec bubnuorpagpuyeckas ccpuika OUOIMOTEKE
P (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)

1. HHTennexTyanbHbIe MH(POPMAITUOHHBIC -
CHCTEMBI U METO/bI HICKYCCTBEHHOTO MHTEIJIEKTa:
y4eOHUK / AB. AHIIpEYHKOB, O.H.
AnpnpeitunkoBa. — Mocksa: UTHOPA-M, 2022.
— 530 c.

2. IlpoMbIIUTEHHBI MHTEpHET Bewiel: ydeOHOe -
nocobue / FO.C. Angpees, C.Jl. TperpskoB. —
Cankrt-TletepOypr, 2019. - 56 c.

3. Kubepdusznueckne  cuCTEMBI  METObBI
BBICOKOYPOBHEBOI'O IPOCKTUPOBAHUS: YydeOHOE
nocooue / S.I'. T'opbauer, A.E. [lnatynos, B.1O. -
IlunakeBny, M.B. Kompuypur. —  CaHKT-
[eTepOypr, 2022. - 51 c.

4. CopemMennbie TexHonoruu. Kubepduszuueckue
cuctembl: ydueOHoe mocobue / E.M. I'pomakos,
A.A. Cunoposa. — Tomck, 2021. - 166 c. -
5. Unrepuer Bemed. MccnemoBanuss u o0iacTh
npumenenusi: Monorpadus/ 3apamenckux E.IL, -
AprtembeB U.E. - M.: HUL] UH®PA-M, 2015. -

188 c.

6. DJCKTPO’HEPreTUYECKHA  KOMIUIEKC  CO 25
CBEPXMPOBOTHUKOBBIM 000pyIOBaHUEM:

paspaboTka, CO3JaHue, UCCIICIOBaHUE:

moHorpadust /Aetopel: M.B. Bypakos, C.B.
Conénniii, C.C. TumodeeB, M.A. TypybOaHos,
J.B. llumiakos, B.®. Illunuiakos / mox pen.
B.®. IIwmmmakosa, FO.A. Anrtoxunoit. — CIIO.:
I'VAIL 2018. — 288 c.




7. BeimonHeHne pa0doT 10 OJTHOW WIIA HECKOJIBKUM
npodeccusmM pabounx, TOJDKHOCTSIM CITYKAIIAX — 25
Hanaguuk KUITuA: metoauueckue yka3zaHus K
BBITIOJTHEHUTIO JTabopaTopHeIX padot / C.B.
Conénnrif, A.K. IIpomaxona, O.4. Conénas. —
Cankr-IlerepoOypr, 2017. — 75 c.

7. IlepeyeHb MEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL agpec HaumenoBanue
https://profstandart.rosmintrud.ru Baza npodeccHOHATBHBIX CTAaHIAPTOB
https://www.elibrary.ru baza MeToMYecKuX MOCOOUi U HAYYHBIX cTAaTeH
https://lib.guap.ru/jirbis2/index.php | Dnexkrponnas 6ubmmnorexa I'YAIl

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUeHUs, HCIOJIB3YEeMOTO TIPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

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

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS 21-21
VYuebnas madoparopus ¢ obopynosanuem «Kubephuznieckue 31-04
CHUCTEMBI», KOMIIBIOTEPHI C BBIXOJIOM B MHTEPHET




10. OueHouHbIE CpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CpPEICTB MJisi TPOBEIACHUS MPOMEKYTOYHOM AaTTECTAIH
00yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIs IPOBEACHHS MPOMEKYTOUHOM aTTeCTAIluU

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHnmpoBanHbIii 3a4ET Cniucok BonpocoB nug¢.3auéTy.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S-0aTbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHHUBEPCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PaKTep (bopmp

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUICCKOM
JICSITCIIbHOCTBIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4JaroIuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUs B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4YHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHIA.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHblE  OIMOKM W  HETOYHOCTH  IpH
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNN 3HAHHI;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS;

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

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

Ne n/mt ‘ IlepedyeHp BOpocoB (3a7a4) i SK3aMeHa ‘ Kog
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WHIUKAaTOpa

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bomnpocs! s qudd. 3auera npeacrasieHsl B Tadbmuie 16.
Ta6ymmma 16 — Boripocs! st iudd. 3auera

Kon
Ne i/ Ilepeuens Bonpocos Mt audd. 3adera
p p At WHJIUKaToOpa
1. Yro Takoe kubepdusudeckas cucrema? [K-5./1.4

2. OCHOBBI MOJICTTUPOBAHUS KUOCPPHU3NUECKUX CUCTEM?

3. Cepsl npumeHeHHS KHOSPPUZUUECKUX CUCTEM?

4. Ilepeuncaute MpoOIEMBbI TOCTPOSHUS KUOSPPU3UIECKIX
cucrem?

5. Kakum o6pazom kubepdusznueckas cuctema npuMeHsITCS B
SHEpPreTUKe?

6. [lepeuncirre KOMIOHEHTHI, BXOAIINE B KHOEPHU3ZUUECKYIO
CHCTEMY, IPUBEAUTE TIPUMEPHI?

7. Uto Takoe BCTpOEHHAas cuctema?

8. [lepeuncnute METOBI YIIpaBIeHHUs KuOepu3mueckon
cucrteMon?

9. Kakue cymecTByroT KHOephu3nIeckue CHCTEMbI?

10. B yem pa3HuLa Mex1y BCTPOEHHON CUCTEMOU U
KuOep(hu3nIecKoi CHCTEMOM?

11. YUto Takoe unaycTpuanbHas kudepusndeckas cucrema?
12. OGnacTu NpUMEHEHUS HHYCTPUATIBHBIX
KHOep(HU3NIECKUX CUCTEM?

13. UTo Takoe UHTEIIEKTyalIbHbIE IPOU3BO/ICTBEHHBIE
CUCTEMBI?

14. Kubepdusnueckne CUCTEMbI B MHTECIUICKTYaTbHBIX
MIPOU3BOJICTBEHHBIX cUcTEMax?

15. Yro Takoe kubepbe3omacHOCTh?

16. KuGep6e30macHOCTh JUIsl HHTEIIEKTYalbHBIX
MIPOM3BOJICTBEHHBIX CHCTEM?

17. Yto Takoe ypoBHU KHOEp(HU3NIECKON CUCTEMBI,
nepevyucisere ux?

18. Yto Takoe MpOMBILUIEHHbIE MHTEIJIEKTYalIbHbIE JaHHbIE?
19. [IpuMeHeHre MPOMBIIIICHHBIX HHTEIJUIEKTYa IbHBIX JaHHBIX
B KuOeppu3n4ecKkux cucremax?

20. YmpaBieHue HHAYCTpUATHHOM Kubeppuznueckon
cucTemMon?

21. Ilepeuncnute cepbl NPUMEHEHUS HHYCTPUAIBHBIX
KHOepPU3NIECKUX CUCTEM?

22. Ponb JaHHBIX B MHAYCTPUAIBHOU KHOEepPU3nIecKoit
cucreme?

23. Kubepdusndeckunii moaxo K CO3JaHUI0 BCTPanBaeMOn
CUCTEMBI?

24. Ilpumenenue kubepru3nuecKux CUCTEM B IIpOILECCe
MOBEPKHU KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB?

25. UTo Takoe TeXHOJIOTHSI KOMITBIOTEPHOTO 3PCHHS?

26. [IpuBenute mpuMeps! HU(PPOBBIX TEXHOJIOTHIA,
HCIIOJIb3YEMBIX B KHOEp(HU3NUECKUX cUCTEMaXx?

27. 3noxute npuHUIUI paboThl KNOEpPHU3MUECKON CUCTEMBI C
PUMEHEHHE TEXHOJIOTHH KOMITBIOTEPHOTO 3pEeHUs?
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28. [IpobGaeMbl MPOEKTUPOBAHUS BBIYNCIUTETHLHOM
KOMITOHEHTbI KHOep(hru3ndeckoit cucTembl?

29. Ucnonb3oBaHue KMOEPHU3NIECKUX CUCTEM IS
OCYILIECTBJIEHUS] aBTOMATU3alUN [TPOU3BOICTBEHHBIX
Mpo1ECcCOB?

30. Yro Takoe anmapaTHas 4acTh KHOEPPU3NIECKON CUCTEMBI?
31. Kubepdusnueckue cuctTeMbl B pOOOTOTEXHUKE, PUBEINTE
puMepsI?

32. Kubepduzuieckue CCUTEMBI C UCIIOIb30BAHHEM
UCKYCCTBEHHOI'O MHTEJIJIEKTa?

33. OcHoBHBIE TpeOOBaHUS K TOCTPOCHUIO KNOEPHUZUUECKUX
cucrem?

34. Kakyto posb Urparot JaHHbIC 1J11 UHAYCTPUATIbHBIX
knbephu3nIecKnx cucrem?

35. Kakum o6pazom kubepdusndeckas cuctemMa BHEAPSICTCS B
IPOU3BOJCTBO?

36. MonenupoBaHue KHOEPPU3HIESCKUX CUCTEM?

37. OcHOBHBIE TPEOOBaHUS K TIOCTPOCHUIO KHOEPPUINIECKUX
cucreM?

38. Ilepeuncnure mporpaMmbl CIIOCOOHBIE OCYIIECTBIIATh
MoJieNupoBaHe Kubephuzndeckux cucrem?

39. IIpobnembl mpu MPOESKTUPOBAHUH BBIUYUCIUTEIILHON
KOMITIOHEHTbI KuOep(hu3ndeckoit cuctembl?

40. Yto Takoe BBIYUCINUTEIbHAS KOMIIOHEHTA
knbephu3nyecKkux cucrema?

41. Ilepeunciure TEXHOJIOTUH, IPUMEHSIEMBIE B
KnOep(pu3NYecKUX CUCTEMAaX, IPUBEIUTE IPUMEPHI?

42. Yo Takoe MHTEJVIEKTyalIbHbIE TEXHOJIIOTUH, U X
UCIOJIb30BaHuE B kKMOepdu3nueckux cucremax?

43. IlpuBenuTe npuMepsl IPUMEHEHUS KUOepPU3nIecKon
CUCTEMBI Ha IPOU3BOACTBE?

44. Yo Takoe NPOMBIIIUICHHbBII HHTEPHET Bellei?

45. Vcnionp3oBaHKe HHTEPHETA Bellleil B kuOepduznuecknx
cucremax?

46. Uto Takoe nporpaMMHO-UH(pOpPMAaLIMOHHAs cucTema?

47. IlpumMeHeHue NporpaMMHO-MH()OPMAITMOHHON CHCTEMBI B
kuOeppu3nyeckux cucremax?

48. HazoBute KpuTepuu OLIeHKH KHOep(hU3NIecKoi CUCTEMBI?
49. Ilepeuncnute 3Tanbl MOAECIUPOBAHNS KHOEPPUINUECKUX
cucrem?

50. Ilepeuncaute cheprl IPUMEHEHHSI HHIYCTPUATBHBIX
Knbeppuzndeckux cuctem?

51. IlpuBeauTe npumepsl NpUMEHEHUs Kuoeppu3nueckux
CUCTEM B JJIEKTPOIHEPIETUKE?

52. Tlepeunciante 0COOEHHOCTH UHTETPpaAlMK KHOEepPU3NUECKUX
CHCTEM B 3JIEKTPOCHAOKEHHE.

53. Jlnsa gero B kubepdusnyueckoi cucreMe HeoOX0aMMO
YYUTBIBATh CUCTEMY 0€30IacHOTro JocTymna’?

54. ITpuBeauTe npUMepbl BPETOHOCHBIX aTak Ha
KHOep(pU3NIECKyI0 CUCTEMY?

55. IlpuBeauTe mpuUMeEpHl METOIOB 0OOecTieueHHs 6€30MacHOCTH
KHOepPU3NIECKOi CUCTEMBI?

MK-5.71.5

12




56. Kubepduzuieckas cucteMa yrnpaBJIeHHs] THOPUIHON
ANIEKTPOCTAHLUEH, YCTPOHUCTBO, MPUHLIUI pabOTHI?

57. Kak kubepduzuueckas cucreMa Nporu3BOAUT JTUATHOCTHKY
rHOPHUTHON DIIEKTPOCTAHINEH?

58. IlepeuncauTe KOMIIOHEHTHI KHOEP(PU3HIESCKOU CUCTEMBI
yIpaBJIeHUs] THOPUIHOM AJIEKTPOCTAHLINU?

59. Kakum 00pa3oM OCyIIECTBISIETCS MOHUTOPUHT JaHHBIX
AJIEKTPOCTAHIINN KUOEPPHU3NIECKON CUCTEMOM?

60. Anroput™m paGoThl yIpaBJIeHHUS KHOEPPU3HIESCKOM
CUCTEMBI THOPHUIHOM 3JIEKTPOCTAHIU?

61. Uto Takoe 4emoBeKO-MalTMHHBIN HHTEpPeiic?

62. Uto Takoe 4eI0BEKO-MaIlIMHHBIN HHTEpdEiic
KnOepHU3NIECKON CUCTEMBI?

63. Kubeppuzndeckas cucrema ynpapJieHUs
IIEKTPOMEXAHUYECKUX KOMILJIEKCOB?

64. IlpumeHeHne TEXHOJIOTUI BUPTYaJIbHOM U JOTIOJIHEHHOM
pPEabHOCTH B MOCTPOSHUH KHOEp(HU3UUECKOM cUCTEMBI?

65. Onpenenenre COCTOSTHUS DJIEMEHTOB CUCTEMbI Ha OCHOBE
JAHHBIX ¢ KHOep(pHU3MIECKOr CHCTEMBI?

66. CuHTe3 napamerpa oneparopa yrnpapieHUs
KHOep(HU3NIECKUX CHCTEM Pa3INIHBIX KIACCOB?

67. Hactpolika KOMIIOHEHTOB KHOEP(PUINIECKOM CUCTEMBI
yhpaBieHUs] THOPUIHOM IEKTPOCTaHIIMU?

68. ANTOpUTM yMpaBlieHUs: cepBepamMu B Kubepdusnueckon
CUCTEME yIpaBJIeHUsI THOPHUIHOM 3JEKTPOCTaAHIINH?

[lepeuenr TeM [l KypCOBOTO MPOSKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHI
MpeCTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne /i1 [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS
B KypCOBOH paboThI

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

Bonpockl s mpoBeneHHS TMPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS
npecTaBiIeHbl B Tabnuie 18.
Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa

He HCIIOJIB3YCTCA

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
0o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [VYAIIL, periaMeHTHpyrOIMX TMOPSJIOK U IPOLERYPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4JaromuXxcs
I'VAIL
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11. Meroauveckue yKazaHus i1 00y4JaOmUXCs 0 OCBOCHUIO TUCITUTUTHHBI

[lenpto mpenogaBaHus JAUCUUILIUHBI  SIBIsICTCS  (OPMHUPOBAHHE y  OOyYaroIIUXCS
TEOPETUYECKUX 3HAHUN W TMPAKTUYCCKMX YMEHUH W HaBBIKOB B O0OJACTH HPOCKTUPOBAHUS,
MOJICTTUPOBAHUS U OTIAJKH KHOEp(PHU3MUECKHX CHUCTEM JIICKTPOIHEPTETHUECKUX OOBEKTOB,
chopMUpOBaTh 3HAHHWS B OOJACTH YCTPOWCTBA, IPOCKTUPOBAHUS M  MOJCIUPOBAHUS
KHOepPU3NIECKUX CUCTeMaxX, CHOPMHUPOBATH NPEICTABICHHE O KOHICIIIMU TPUMEHEHUS
MPOMBIIIJICHHOTO MHTEPHETAa, OCHOBHBIC 3Tallbl MPOCKTUPOBAHUS KUOCPOHU3MUECKHX CHCTEM
AIIEKTPOIHEPTETUYECKUX OOBEKTOB, CPOPMHUPOBATH TICPBUYHBIC HABBIKM pa3pabdOTKH U
MOJICTTUPOBAHUS KHOCP(PHU3UIESCKUX CUCTEM IJICKTPOIHEPIEeTHUECKUX OOBEKTOB.

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JICKIIMOHHOTO
marepuaia

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuaiga — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOoro marepuaia. HasHadeHue COBpEMEHHOM JIeKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
GyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHHSA, HOBEWUIIHNX
JOCTMDKEHUH Hay4yHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHUMHU JAUCIUTUINHAMH.

[Tnanupyemsble pe3yabTaThl IPH OCBOEHUH 00yYaromKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BuTHEe HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIEHUS.

— TOosiBJIIeHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTETFHON PabOThI;

— TOJlyueHHWE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH M TEXHUKA U O
MIPOTHO3€ UX Pa3BUTH Ha OJIKaNIINe TOJIbI,

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHIA.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JIEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CTpyKTypa npeJiocTaBICHUS JISKIIMOHHOIO MaTepyaia:
CtpyKTypa mpenocTaBiIeHUs JIEKIIMOHHOTO MaTepuajja MPOU3BOJUTCS COTJIACHO TeMaM
pa3enoB AUCUUILINHBIL, PECTaBIEHHBIM B Ta0uulie 4.

11.2. Meroauueckue ykazaHus A OOyYaroIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Boinonnenue nabopaTopHbIX pabOT 00ydaroOIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpelenseMoil y4eOHbIM IUITAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBaIONINM PEIICHUE CIEAYIONINX OCHOBHBIX 337124 00yJaromerocs:
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— TpuoOpeTeHre HaBBIKOB HWCCIEAOBAHUS MPOIECCOB, SBIECHUH © OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUILTHHBI;

— 3aKperuieHHe, Pa3BUTHE W JETAIM3AlHS TEOPETUYCCKUX 3HAHUW, TOJYyYCHHBIX Ha
TICKITUSX;

—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

— T[pPHOOpETCHHWE  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3amanue U TpeOOBaHU K IPOBEACHUIO Ja00paTOPHBIX paboT
Jlaboparopnas pabora Nel «Pa3paboTka anropurma vipaBiacHUus KubephU3H4eCKON CUCTEMOMN»

Leas padoThbl: MOCTPOUTH QAITOPHTM YIIPABICHUS cepBepa KHOEpPHU3UMUECKOW CHUCTEMBI.
M3ydanTh OCOOCHHOCTH TIOCTPOCHUS M TPUHIMI PadOThl KUOEPPHU3UUECKON CHCTEMBI
yrpasieHus THOpuHOM 3nekTpocTaniuy (I'D). OnpenenuTs OCHOBHBIC (DYHKITMH HEOOXOUMBIC
JUIL TIOCTPOCHHSI CXEMBI YIpPaBJIeHHS, CHOPMHPOBATH MPOTPAMMHBIA KOJ KHOEepPH3MUECKOM

cucteMsl ['D.
ITopsiAoK BBINOJTHEHUS:
- OnpeieTuTh OCHOBHBIC AJIEMEHTBI KHOSP(PUZNICCKOM CUCTEMBI yripaBieHus [ J;
- OnpenenuTsh OCHOBHBIE (QYHKIIMH pabOTOCIIOCOOHOCTH CepBepa;
- [TocTpouTtsh cxemy ymnpaBiaeHHs CHCTEMOM Ha 6a3e MUKPOKOHTPOJLIEPa;
- [IpousBecTu 3amyck NporpaMMHOI0 Koja ynpasiieHus: cuctemMoi 1'0.
IHosicHenusi k 1abopaTopHoii padorte
bnok-cxema kubephu3ndeckoil CuCTeMbl yrpaBieHus I'D COCTOUT M3 BETPOreHeparopa,
COJTHEYHON TMaHeNu, aKKyMmyjsTopa, cepepa, wi-fi poyrepa, android ycrtpoiicTBa, ceTeBoi
IUIaThl, KOHTPOJUIEPA, NaTYMKOB HAMPSHKEHUS, TOKA, TEMIEPaTyphbl, OCBEIICHHOCTH U 000pOTOB

(puc.1).
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Pucynok 1 — biok-cxema kubeppusnueckoit cucreMsl yrpasieHus ['D
[lepeuncieHHble KOHTPOJIBbHO-U3MEPUTEIbHBIE MPUOOPHI KHUOEPPU3UYECKON CHCTEMBbI

(UKCUPYIOT CIEYIONINE TapaMeTPhl CUCTEMBI:
— nepeMeHHoe HampsbkeHue ga3 A, B u C Berporenepatopa (nuana3zon ot 0 n1o 25 B Ha ogHy
basy);
— TIOCTOSIHHOE HampsDKeHHWe Ha Harpyske (nuamasoH ot 0 mo 25 B, Harpyska HOCHT, TOJBKO
aKTUBHBIN XapakTep);
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— TIOCTOSTHHOE HaNpsDKEHUE COTHeUHOM OaTtapeu (nuamna3oH ot 0 1o 20 B);

— TIOCTOSTHHOE HAIPsDKEHUE aKKyMYJIATOpHOU OaTapen (nuamnazon ot 0 mo 12 B);

— TMOCTOSTHHBIN TOK aKKyMyJIATOpHOU O6arapeu (nuamaszon ot 0 1o 10 A);

— IIOCTOSTHHBINA TOK COJTHEUHOM Oarapen (auana3on ot 0 g0 10 A);

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

— TeMmepaTypa W BIIXHOCTH OKpPYKaloLIed cpelbl (TeMmIeparypa BBIBOAMTCS B TIpagycax
Llenbcus, a BIaXXHOCTh B MTPOIICHTAX );

— OCBEIIEHHOCTh COJIHEYHOM OaTapen Ha COJIHIE (3HAYCHUE BBIBOAUTCS B JIFOKCAX);

— OCBEIIEHHOCTh ['D B TeHU (3HAYCHHE BBIBOJAUTCS B JIIOKCAX ).

Taroke kubepduznyeckas CUCTEMa OCYIIECTBIISIET YIIPaBICHUE KOMMYTAIIUSAMHE B Y3J1aX U
anemeHTax 1'9:

— BKJIFOYCHUE WJIM OTKJIFOYEHUE BETPOTCHEpaTopa 1o LEny MepeMeHHOro Toka (kommyTanus dhas
A,Bu();

— BKJIFOUEHHE WJIM OTKIIIOYCHUE BETPOTCHEPATOpa 10 IeMH TOCTOSIHHOTO TOKA (Harpy3Ku);

— BKJIFOYCHHUE WJIM OTKJIFOYCHUE UMHUTAIMH OCBEIICHHS COJIHEYHOU OaTapeu;

— BKJIFOYEHHUE WM OTKJIIOYEHUE aKKyMYJIITOPHOH Oarapew;

— BKJIFOYEHUE WJIM OTKJIFOYEHHE COTHEYHOW OaTapeu.

Wudopmarms o Bcex XapakTepUCTUKaX U pexuMax pabotel ['D coOupaercsHa cepsepe
kuoepdusnyeckoit cucrembl. CepBep crTpouTcss Ha 0a3e IUIAHIIETHOTO KOMIIBIOTEpA C
orepanuoHHoi cuctemoir Android, koroperlii cBs3piBaeTcs yepe3 Wi-Fi poyrep u Ethernet
MOJyJIb ¢ MUKPOKOHTPOJLIEPOM (pHcC.2).

Pucynoxk 2 - CepBep kubepduzndeckoit cuctemsl I'D
brok-cxema anroputMa (YHKIIMOHMPOBAHUS CEPBEPHOM dYacTH KuOepu3ndeckou
CHCTEMBI IO JMArHOCTHKE, MOHUTOPUHTY U yrpasieHuto ['D npencraBieHa Ha pucyHkax 3-4.
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Pucynok 3 — biok cxema nepBoii yactu anroputma (pyHKIMOHUPOBAHUS CEPBEPHOIN YacTH
KHOepPU3NICCKON CUCTEMBI.
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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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Jlaboparopnas padora Ne 2 «Hacrtpoiika 4enoBeKo-MaIMHHOr0 uHTepdelica kubepdusnueckou

CUCTEMBI»

Leasb padoTsl: YCBOUTH NPUHIUI PAOOTHI MOCTPOCHHOTO YeJIOBEKO-MAIIMHHOTO MHTEpdeiica
(UMH) xubepdpuszmveckoit cuctembl ['D. M3yunTh j0ruky pabOThl, OCHOBHBIE OKHa U
anmaparayro 4yacte UYMU cucremsl. [IpousBecTd HACTpPOWKY CHCTEMBI COIJIACHO 3aJJaHHBIM
IIpeno/iaBaresieM rapaMerpam.

IHopsinok BHINOJIHEHHS:

- M3yunTh annapaTHyrO 4acTh U €€ B3aUMOAEHCTBUE C CEPBEPOM;

- 3yunth 0651acTh OCyIeCTBICHHS HACTPOUKH IMapaMeTpoB UHTepdeiica;

- 3yuuTh CTpyKTYpy MOCTPOSHHOTO HHTEp(detica;

- OcymiecTBUTh HacTpoiiky UMMU.

IHosicHenus Kk J1abopaTopHoii padorte

YenoBeko-MalIMHHBIA ~ uHTEpderic  kubepdu3nueckoid CHCTEMBI peaJn30BaH Ha
nporpaMmmHoM obecriedennu  Unity. IIpeumymiectBamu ucnosib3oBanus Unity  sIBISIFOTCS
HaJlMuue BU3YyalbHOW cpeabl pa3paboTKU, MEXIUIaTGOPMEHHON MOAJIEPKKU M MOJYJIbHOMN
CUCTeMBbl KOMIIOHEHTOB. K HemocTtaTkaM OTHOCST TOSBIIEHHE CJIOXHOCTEH mpu padbore ¢
MHOTOKOMIIOHEHTHBIMU CXEMaMU U 3aTPYAHEHUS MPH MOAKIIOYEHUN BHEITHUX OMOIHOTEK.

Pemaktop Unity wmmeer mpocroii Drag&Drop wunTepdeiic, nerko HacTpanBaeMbIH,
COCTOSIIIMI M3 PA3NUYHBIX OKOH, Oyiarofgapsi 4eMy MOXHO MPOHU3BOAUTH OTJIAJKY MPUIIOKEHUN
npsMo B penakrope. Pacuérer pusuku nmpousBoaut pusmueckuii 1Buxok PhysX ot NVIDIA.

Ha pucynke 5 mnpencraBieH au3ailH W aldropuT™M (YHKIIMOHMPOBAHHS YEIOBEKO-
mammHHOoro wuHtepdeiica (UMW) kubepdusuueckoit cucrembr ['D. Paszpaboranusiii UMU
NpeCTaBIsieT COOOW OMHHAIIATH OTJEIIBHO BCIUIBIBAIOIINX OKOH:

— OKHO OCHOBHOI'O MEHIO B KOTOPOM MOXXHO BBIOpaTh Kak I0OJb30BAaTENb BONAET B
CUCTEMY: TJIaBHBEIN cepBep (cpema pa3paboTdrka), aAMHHHCTPATOP (IIOJHBIM JOCTYI KO BCEM
peXKUMaM CHUCTEMbl) U HaOoaTeNb (TOJPKO MOHUTOPUHI MapaMeTpoB, KOTOPBIE Pa3pelICHBI
aJIMUHUCTPATOPOM), TOAOOHBIM MOJIXOA TMO3BOJISIET OO0ECIEeYUTh MAaKCHUMalbHbBI ypOBEHb
MH(OPMaLIMOHHON 0€30M1aCHOCTU CUCTEMBI;

— OKHa OCHOBHOT'O CepBepa, aJMUHHUCTpaTopa M HaOI0JaTedsi COOTBETCTBEHHO CO
CBOMMH KOHTEKCTHBIMH MOJMEHIO;

— OKHO KOHTEKCTHOIO IIOJMEHIO IIO3BOJISAET IEPEXOAUTh B pa3leibl: IOCTOSHHOE
HaIpsDKEHUE, IIEPEMEHHOE HAIPSIKEHHUE, OCBEILIEHHOCTb, IMapaMeTphbl OKPYXKAIOIIEH Cpensbl,
ANEKTPUYECKasl Harpy3Ka, KOMMYTAalUs U aKKayHT;

— OKHO IIOCTOSIHHOE HAINpPsKEHHWE I103BOJIAET OTCIIECKUBATH: IIOCTOSHHOE HAIPSKCHUE
Harpy3KH, COJHEUHOH OaTapeu, akKyMyJIATOpHOH Oarapeu, a TakXe NMPOU3BOAUTH KOMMYTAallUU
Herned BKJIIOUEHWS WIM OTKJIIOYEHHs: HWMHTAllMM OCBELICHMS COJHEYHOH Oarapew,
aKKyMYJISITOpPHOM Oatapeu, COJTHEUHOU OaTapen M BETporeHepaTopa Mo LEenu NOCTOSHHOTO TOKa
(Harpys3km);

— OKHO TepeMEHHOE HANpsHKEHHE TIO3BOJISIET OTCIIECKUBATh IEPEMEHHOE HanpshkeHue a3z
A, B u C BerporeHeparopa, a TakKe MNpPOM3BOAMTH KOMMYTAllMM IeMed BKIIOUEHHUS WIN
OTKJIOYEHUSI BETPOT€HEPaTOpa M0 LENU IIEPEMEHHOTI0 TOKa;

— OKHO OCBEIIEHHOCTh MO3BOJISIET OTCIEKHUBATh OCBELIEHHOCTh COJIHEYHOH Oarapen Ha
COJIHIIE ¥ OCBEIICHHOCTH I D B TeHH;

— OKHO IIapaMeTpbl OKPYXKAIOLIEH CpeAbl I103BOJIAECT OTCICKHUBATh TEMIEPATypy H
BJI&KHOCTH OKPYKAIOIIEN CPEIBI;

—  OKHO DJIEKTpUYECKas Harpy3ka IIO3BOJISI€T OTCIIEKUBATH IIOCTOSIHHBIM  TOK:
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aKKyMYJISITOPHOM OaTtapeu, COTHEYHOH OaTapeu U Harpys3Ku;

— OKHO KOMMYTAallU{ TMO3BOJISIET MPOU3BOAUTH MEPEKIIOUEHUS Lerel BKIIOYCHHS WU
OTKJIIOYCHHUS: BETpOreHepaTopa MO LENH IMEPEeMEHHOr0 TOKa, MO IEMU IOCTOSHHOIO TOKa
(Harpy3KH), UMUTAIMH OCBEIICHUS COJIHEYHOU OaTtapeu, akKKyMyJISITOPHOU OaTapeu M COTHEUHOM
Oarapem.

Takxke B OKHax IMOCTOSHHOE HaNpsDKEHUE, NMEPEMEHHOE HamlpsKEHUE, OCBEIIEHHOCTD,
napaMeTpbl OKpY’Kalolled cpelbl U 3JeKTpUUYecKas Harpys3ka e€CTh BO3MOXKHOCTH OTCIIEKUBATh
Bce (pU3MUECKUE BETUYMHBI B BUIE€ TPAPHUKOB, KOTOPHIE CTPOSITCA B PEATbHOM BPEMEHH.

Jlst Hactpoiikn UMHU HeoOX0MMO B ITAaBHOM MEHIO BBIOpATh «I JIaBHBIN cepBEP», MOCIE
4yero OyAeT BO3MOXKHO MEPEWTH B JHO00€ W3 IMEPEUMCIICHHBIX BBIINIE OKOH. [IpOM3BOAMTH
HEOOXOUMbIE HACTPOMKM MOXHO NEpels B OKHAa IOCTOSHHOE HaNpsyKEHUE, MEePeMEHHOE
HaANpPsDKEHUE M KOMMYTAaI|H.
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Pucynok 5 - Jluzaiin 4eI0BEKO-MalIMHHOTO HHTep(l)eﬁca kubeppuznyeckoit cucremsl I'D

JlabopatopHass paGora Ne3 «IIpuMeHeHHE TEXHOJOIMi KOMIIBIOTEDHOIO 3DEHUS B
KuOephU3MIECKON CUCTEME)
Heaw padorsl: uccienoBarh KUIT kxubepdu3mayeckoid cuCTeMbI Ha CTEHIE (PUKCAIIUU JTAHHBIX

HU3MCPUTCIIbHBIX YCTpOﬁCTB C IPUMCHCHUEM TEXHOJIOTUI MAlIMHHOTO 3pCHHA.

ITopsnoOK BBINOJHEHHS:
OcyumecTBUTH COOPKY KHOepPU3NMIECKOH CHCTEMBbI:
o [logkmounTh BCE PTIEMEHTHI CXeMY B €UHYIO CUCTEMY (PHC.6)
e Hactpoutb  CBETOOMOJHYIO  paMKy sl TOJACBETKH  H3MEPUTEILHOTO
00opyIOBaHUA.
e HacTtpoutb kamepy cUCTEMBI pacliO3HaBaHUS.
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e YcraHoBuTh B 30HY (ukcarun nanasix KUIT (puc.7).

Hamnucate mporpamMmmy s ocymectBieHust ¢pukcanuu nanapix ¢ KUIT.
o Tlposectu ucnbiranue KNI kubeppuzndeckoit cuctemsl (puc.8).
[TpousBecTu pacueT NOrpeuIHOCTH IPOrpaMMbl (PUKCAIMK JAHHBIX.

PZ194U-2X1
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Pucynox 7 — @otorpagus ycranoBienHoro KMUII B 300y pukcanum naHHBIX
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Pucynok 8 - Ucnbitanue pabotsl KUIT kubepdpuznuueckoit cucremMsl
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IHosicHeHnue K J1adopaTopHoOii padoTe
@uKcauus JaHHBIX MOXKET MPOBOAUTCS ABYMs pasHbiMu Ttuniamu KUII. Jlns peanusanuu
duKcanuu JaHHBIX C YCTPOMCTBa HMEIONIEro HU(PPOBOKM OSKpaH OTOOpaKEHUS ITaHHBIX,

(GYHKIIMOHAT TMPOrpaMMbI JOJDKEH 3aKIII0YaThCsl B PACIIO3HABAHWW YHWCIICHHBIX 3HAYCHHUU C
skpana KUII (puc.9).

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

B cayuae co crpenounsiMu KUII HeoOXoaumo NpoM3BOAWUTH COIOCTaBICHMS YIJia
OTKJIOHEHUS CTPEJIKH MpUOOpa W JaHHBIX TPaIyUpOBAHHOHN MIKaibl. i1 3TOro HE0OXOoAMMO B
(GyHKLMOHAe mporpaMMe y4YuThIBaTh (ukcanuio yria orkioHeHus crpeiaku KUII (puc.10) c
MOCTEAYIOUIUM COIMOCTaBICHUEM C YHCIEHHBIMM 3HAYEHHUSIMM IIKajdbel mnpubopa. JlaHHyro
(YHKLMIO BO3MOXHO BBIITOJHUTH COCTABUB B IPOrpaMMe pacro3HaBaHUs TaOJIUIly COOTBETCTBUS
yrila HaKJIOHA CTPENIKHM M TaHHBIX IKabl (puc.11).

Pucynok 10 — @ukcanus nporpammon yria HakiioHa ctpenku KUII
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@ soneT = 46,6164 rpan. / 101,... B
80 sonsT = 36,6773 / 125,925 8B / 99,7 B
99 sonbT =~ 33,1652 / 132,8 B / 102,5 B

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

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

JlaOopatopuast pabora Ne 4 «/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.

24



Voltage
® Sensor

Arduino Mega 2560

GND

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.

3
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8 CESIIEHHOCTH

Arduino Mega 2360
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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");}

28



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

ConeprkaHue oTyera:

Hean pa6oTsI:
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3agaum.

Teoperuveckue cBeJAeHUs

B ordere mo maGopaTopHOW paboTe 00s3aTENbHO TODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHO pabOTHI, B TOM YHWCIE NaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Havane yka3pIBaroTCsi HCXOAHBIE TaHHBIE, pacueThl, TpadudecKue MOCTPOCHUS.
BriBoabI

Otuer 1o nabopatopHoOi paboTe 00s3aTENIBHO JOJDKEH COJEpKaTh BBIBOJBI MO JIAOOPATOPHOU
paboTe, B KOTOPO JOIKHBI OTPaXKATHCS (DAKTHI TOCTHYKEHUS TICITH.

CnHcoK HCIO/Ib3yeMOi JTUTepaTypPhI

Crincok ucmonb3yemoit jureparypsl odopmisercss B coorBerctun ¢ ['OCT 7.0.100-2018 —
bubnuorpaduyeckas 3zanuce. bubnuorpapudeckoe onucanue. Obume TpeOOBaHUS U MpaBUIIA
COCTaBJICHUSL.

TpeboBanusg kK 0hOPMIICHHIO 0TYETA O JIADOPATOPHOIT padboTe

IIpaBuia opopmiienus oryera
1. O6uue TpeboBaHUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBUJ. OTuer o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa u mpaBuia oQopMIIEHHS OTYET MO JIabopaTOpHOU pabote odopmiIseTCs
T00BIM TIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoit Oymaru popmara A4.

1.2.B otuere mo maboparopHoil pabore pgomyckaercss wHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 10 LIMPUHE, OTCTYI KpacHoi ctpoku 1.0.

1.3. et mpudTa 101KeH OBITH YEPHBIM.
2. Hymepanusi cTpaHun oT4eTa

2.1. Ctpanunpl oT4eTra CleAyeT HyMepoBaTh apaOCKumu nudpamu, coOMoaasi CKBO3HYIO
HYMEpALUIO 10 BCEMY TEKCTYy oTdeTa. Homep cTpaHHMIBI IPOCTABISETC B HU3Y KaXKAOTO JIUCTA
IO IIEHTPY.
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2.2. TuTynbHBIN JIUCT BKIIOYAETCS B OOIIYI0 HyMEpaluio cTpaHull otTdyeta. Homep crpaHuiiel Ha
TUTYJIBHOM JIMCTE HE IIPOCTABIIAETCA.

3. HyMepaunﬂ pa3aeioB U nmoJapa3jacjioB oTuera

3.1. Pa3nensl JOMKHBI UMETh MOPSIKOBBIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYECHHBIC
apabckumu U pamu.

3.2. Paznensl MoryT OBITH pa30UTHI HA ToApa3aeibl. HyMeparus moapas3aenoB COCTaBISIETCS U3
HOMEpa paszena M mnojpaszjena, 0003HAYEHHOTO0 uepe3 TOuKy, Hampumep, «l1.1.». B koHue
Ha3BaHUs Pa3JICIOB M MOAPA3/CIIOB TOYKA HE CTABUTCA.

4. LamocTpanuu

4.1. utrocTpaiii  TIOJINUCHIBAIOTCST  CHU3Y apaOckumu  1mudpamMu  depe3 mpobden mocie
cioBa «PHCYHOK» U UMEIOT JTMOO CKBO3HYIO HYMEpAIUIO, THOO HYMEPAIHIO B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpalMK 4epe3 Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
o1HOKOHTYpHOH CAP».

4.3. TloanucH BceX MIUTIOCTPALIUU BHIPAaBHUBAIOTCS O LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduxu gomxkubl ObITh yeTkuMH. [Ipu odopmienun rpadukoB HEOOXOAUMO YyKa3bIBAaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M CaMUX TPaHKOB.

5.2. Ecmu rpaduku OTpakalOT CpaBHEHUE JABYX OKCIEPUMEHTOB, PEKOMEHIYETCS UX
BBITIOJIHEHHUE B OJTHOM CHCTEME KOOPIUHAT.

6. Ta0auubI

6.1.B otruere mo maboparopHOi pabOTE PEKOMEHIyeTCS CKBO3HAsS  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpeaenax paszjiena oTuera. B aTom ciydae Homep
TaOJIUIIBI COCTOUT M3 HOMEpa pa3/ieiia U MOPSAIKOBOTO HOMEpa TabIUIIbI, Pa3AeIeHHBIX TOYKOM.

6.2. Tabnuiel HyMepyroTCst apaOCKUMH LUppamu.

6.3. Hymepauust TabGaui Mpou3BOAUTCS cO clIoBOM «Tabmuia» 6e3 3Haka «Noy, Hampumep,
«Tabnua 1».

6.5.4. Kaxxnas tabnuua n0KHA MMETh Ha3BaHUE, KOTOPOE CIeAyeT MOMEIaTh HaJl Tabnuien
ciieBa 6e3 a03allHOro OTCTYIIA B OIHY CTPOKY C €€ HOMEPOM 4epe3 THPE.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoaaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

B mporecce BBITTOTHEHUST CaMOCTOSITEILHON padOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
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U HaBBIKM B YCBOCHHU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SABISIOTCS:

—  y4eOHO-METOJINYEeCKUN MaTepHall 10 TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUsA I OOYYarONIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH

Texymmuii KOHTPOJIb YCHEBAGMOCTH TIPEIyCMaTpUBaeT KOHTPOJb KayecTBa 3HAHUU
00yJaromuXxcs, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IENIbI0 OIEHUBAHUS XOJa OCBOCHUS
JIMCIHIIINHEL

Cucrema OIIEHOK MPH MPOBEICHUU IMPOMEKYTOYHOW AaTTECTAIUU OCYIIECTBISACTCS B
COOTBETCTBUU C TpeboBanusamMu [lomoxkeHnit «O TeKymeM KOHTPOJIE YCIIEBAEMOCTH U
NPOMEXyTOUHOU arrectauuu cTyfaeHToB ['YAII, oOyyaromuxcss 1O NpPOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYILHO-PEUTHHIOBOM CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AIy.

OneHnBaHUE TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH OIEHUBAECTCS IO CUCTEME 3ayeT/ He
3aueT. [loJMIOKHUTENbHBIA pPE3ylNbTaT TEKYIMIETO KOHTPOJS YCIHEBAEMOCTH JAaeT CTYACHTY
JIOTIOTHATEIBHBINA O P MPOBEACHUN TPOMEKYTOUHOMN aTTECTAIIHH.

11.5. Metoauueckue yka3zaHus A O0y4aroUIMXcs MO MPOXOKICHUIO IPOMEKYTOUYHOMN
aTTecTauuu

[Ipomexyrounas  artecrauus  OOydaloIUMXCsl — NpeAycMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— muddepeHunpoBaHHbI 3aueT — 3T0 ¢dopMa ONEHKUA 3HAHWM, MOJyYEeHHBIX
oOyyaromuMcs IpU U3Y4EHUH JUCLMILIMHBL, IPU BBIMOIHEHUH KYPCOBBIX IIPOEKTOB, KYpPCOBBIX
paboT, Hay4YHO-HUCCIIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

IIpomexxyTouHast arrecTalus MPOBOAUTCS B Qopme Iu(QPepeHIIMPOBAHHOIO 3ayeTa.
3ader TPOBOAUTCS B YCTHOM ¢opMme 1o Ouieram B BUIE TMOATOTOBKM W HW3JIOKEHUS
pa3BEPHYTOro oTBeTa. BpeMs Ha moAroToBKy orBeTa - 30 MUHYT.

Cucrema OLEHOK IpH MPOBEIEHUU INPOMEKYTOUHOW aTTeCTallMd OCYILIECTBISETCS B
cOoOTBeTCTBUM C TpeboBanusmMu [lonoxkenuit «O TeKyleM KOHTpOJE YCHEBAaeMOCTH H
IPOMEXYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcss 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThI
ctyneHtoB B 'Y AIy.

[IpomexyTouHass aTTecTalus OLIEHMBAETCA MO pe3yibTaTaM TEKYLIEro KOHTPOJI
yCIIeBaeMOCTH. ODK3aMeH IpOBOJUTCS B yCTHOH (opme mo Ouseram, NpeACTaBICHHBIM B
tabyme 16. B cioydae, ecinu CTyIEHT MO YBOKUTEIBHON NMPUYMHE HE BBITOJHUI TPEOOBaHUS
TEKYIIEro KOHTPOJsS, €My NpPENOCTaBIsAETCS BO3MOXKHOCTh CHATh 3aJ0JDKEHHOCTH IIO
nponyieHHbIM TemMaM. dopma npoBeieHus: IPOMEXKYTOUHOM aTTecTallMi — MUCbMEHHAs.
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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

Iommuce
3aB.

kadempoit
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