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AHHOTaNINA

Huctummuaa «Kubepdusudeckre CUCTEMBI U TEXHOJIOTHU» BXOJIUT B 00pa30BaTEIbHYIO
porpaMMy BBICIIEr0 00Opa3oBaHUs — MporpamMmy OakajaBpuara Mo HANpaBICHHUIO MOATOTOBKU
13.03.02 «DnexTpo3HepreTuKa U 3IEKTPOTEXHUKa» HarpaBieHHOCTH «L{udpoBas sHepreTuka.
Hucnurmuna peanuszyercs kadeapoit «Ne32y.

JlucummiinHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpPH OCBOGHUU  00ydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIUH:

[IK-5 «CrocoOeH MpOBOAWTH aHAIW3 M KOHTPOJIb IMApaMETPOB U YCIOBUU pPabOTHI
OTJIEIbHBIX KOMIIOHEHTOB 3JIEKTPO3HEPI€TUYECKON CHUCTEMBD)

CopepxaHue AUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C MPOMBIILICHHBIM
MHTEPHETOM Bellei u KHOepPU3NIeCKUMHU TEXHOJIIOTUSMH B 3JIEKTPOIHEPTeTUUECKON 00IacTH.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieaytoue ¢GopMbl OpraHU3aliH
yueOHOro mpoiiecca: J1adopaTopHbie paboThI, CAMOCTOSITENIbHAS paboTa 00ydJaroIIerocs.

[IporpaMMo#l IUCHUIUIMHBI HPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHImpoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBISET 2 3a4€THBIX E€AMHUIIBI, (2
yaca.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

dopmupoBaHue y 0o0ydalOImUXCs TEOPETUYECKUX 3HAHUM M MPaKTUYECKHX YMEHUH U
HABBIKOB B 00JIACTH TPOEKTUPOBAHUS, MOJCIHPOBAHUS M OTJIATKA KHOSPPUINIECKUX CHUCTEM
AIEKTPOIHEPreTUUECKUX OOBEKTOB.

1.2. JucumnnunHa sBisercs (aKyabTaTUBHOW AMCHUIUIMHOW TIO  HANpaBlICHHUIO
00pasoBarenbHOM ITporpamMMsl Beiciero oopasoanus (ganee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U UHAUKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa u HanmeHoBaHMe HHANKATOPA
KOMIIETCHIIMHT KOMIIETCHIIMH JOCTHXKEHHS] KOMIIETEHIIUU

[1IK-5./1.4 ncnonep3yeT crenuaibHOe
IIK-5 Crocoben A Y 1t
porpaMMHOe oOecIieueHue st
MIPOBOJIUTH aHAJIU3 U
MIPOrpaMMHUPOBaHUS MUKPOKOHTPOJIJIEPOB U
KOHTPOJIb [TapaMEeTPOB U

. HACTPONKHU TEXHOJIOTHYECKUX ITAPAMETPOB H
[MpodeccronanbHbie | yCIOBUI pabOTHI
PEXKUMOB pabOThI 0OBEKTOB

KOMIIETEHIIUH OTHEIBHBIX .
PO EeCCUOHAIIBHON e TETHHOCTH
KOMIIOHEHTOB
. | IIK-5./1.5 ocy1iecTBisIeT OLEHKY TEKYIIEro u
AIEKTPOIHEPrETUYECKOMN
CHCTOMEL MIPOTHO3UPYEMOTO 3JIEKTPOIHEPrETUYECKOTO

PEKHUMaA SHEPIOCUCTCMBI

2. Mecro nucuurinHbl B cTpykType OI1

Hucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPU U3YYEHHUH CIIEIYIOUIUX TUCIUILINH:

— «MaremaTu4ecKkue OCHOBBI TEOPUU SHEPTETUYECKUX CUCTEM»,

— «QHepreTuyeckas MEKTPOHUKAY,

— «OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPAMMHUPOBAHUE,

— «PacnpenesieHHbIe HHTEUIEKTYAIbHbIE SHEPTOCUCTEMBI.

3HaHMs, TOJIyYEHHBbIE NpPHU H3YYEHHHM MaTepuana JaHHOM IUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYE€HHWE, TaK M BCIIOMOIAaTEIIbHOE HCIIOJIB30BAaHUE IIPU IPOXOXKICHUU
MIPOU3BOJICTBEHHON MPEAIUIUIOMHON MPAKTUKU U MOATOTOBKE BBIMYCKHON KBaTU(UKAIIMOHHON
paboThl, M U3yYEHUU APYTHX AUCLUIIINH:

— «CHCTEMBI M METO/IbI HICKYCCTBEHHOTO MHTEIJIEKTA B DJIEKTPOIHEPTETUKE,

— «udposoe nmpoekTupoBaHue»,

— «HagexxHOCTh  DJIEKTPOMEXAHWYECKHX M DJIEKTPOIHEPIreTUYECKMX CHCTEM U
KOMILIEKCOBY.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIUIUHE (M paclpeieleHne 3TOH TPYA0EMKOCTH TI0 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKochib oucyunIuHbl, 2/ 72 2/ 72
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3E/ (1ac)

U3 Hux uacoe npaxkmuueckoii n0020Mo6KuU 17 17
AyoumopHhusie 3anamus, BCEro vac. 17 17
B TOM YHCIIE:

nexuuu (JI), (gac)

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

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

9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 55 55
Buo npomescymounoit ammecmayuu:. 3a4er,
madd. 3auger, sx3amen (3auer, Judd. 3aq, H;f:b' Hudd. 3au.

DK3.*%*)

*k
IIpumedanne: KaHIMAATCKHIN 9K3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiiaM U BUJIaM 3aHITHH.

Pa3Z[eJ'IBI, TEMBbI JUCHUIIJIMHBI U X TPYAOCMKOCTDb IIPUBCACHBI B Ta6.HI/IIIG 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3[[eJ'IBI, TEMBI JUCIHUITIIMHBI

Jlexuun
(gac)

I13
(C3)

JIP
(gac)

KII
(4ac)

CPC
(4ac)

Cemectp 9

Paznen 1. ba3zoBsle monsaTHs KMOEpHU3NUECKUX
CUCTEM

Tewma 1.1. ba3oBble OHATUSA U OCHOBBI
KHOep(HU3NIECKUX CHCTEM

Tema 1.2. O60061menHas cxema kubeppuzndecKoit
cuctembl. Manycrpus 4.0 u nepexon B
uHayctputo 5.0.

Tema 1.3. [IporpamMHo-anmnapaTHas 4acTh
KHOepPU3NYECKUX CUCTEM

Tema 1.4 Cdepsl npuMeHeHHU UHAYCTPHUATBHBIX
KHOepPU3NYECKUX CUCTEM.

12

Paznen 2. lludpoBsie TEXHOIOTHH B
KHOepPU3NIECKUX CUCTEMAX

Tema 2.1. IIpoMbIlIIEHHBIN HHTEPHET BellEH U
IPOM3BOJICTBEHHbIE KNOEp(hU3NYECKHE CUCTEMBI
Tewma 2.2. KubGepduszndeckue CUCTEMBI ITOBEPKH
KOHTPOJIbHO-U3MEPHUTEIbHBIX YCTPOICTB

Tema 2.3. TexHoI0rMM KOMIIBIOTEPHOIO 3pEHUS B
KHOepPU3NIECKUX CUCTEMAX

Tewma 2.4. IIpoekTupOBaHNE HHAYCTPHAIBHBIX
KuOep(hU3NIECKUX CUCTEM

12




Paznen 3 IIpoexTupoBanue u MOJENUPOBAHUE
KHOEep(OU3NIECKUX CUCTEM

Tema 3.1. cnionp30BaHuE BCTPauBaEMbIX CUCTEM
B KHOEep(pU3NIECKUX CUCTEMAX

Tema 3.2. IIpoexTrpoBaHHu€e BBIYUCIUTEIBHON
KOMITIOHEHTbI KMOep(pu3ndeckoi cucTeMbl

Tema 3.3. MogenupoBanue Kubephuzndeckux
cUCTEM

Paznen 4. Mcnionb3oBanue kubepduznueckon
CUCTEMBbI IPU YIPABICHUH 3JIEKTPOCTAHIINU
Tema 4.1. Kubepduznuyeckas cucrema
JUArHOCTHUKU MOHUTOPHUHTA U yIIPaBICHUS
THOPHTHON SIIEKTPOCTAHIHEH

Tema 4.2. Bb100p KOMITOHEHTOB
KnOep(hU3NIECcKOi CUCTEMBI YIPaBICHUS
TUOPHUTHOM DJICKTPOCTAHITUEH

Tema 4.3. PazpaboTka ynpaBieHUs
KnOep(OU3NIECKON CUCTEMBI THOPHTHON
AIIEKTPOCTAHLIUU

Tema 4.4. PazpaboTka 4e10BEKO-MAITUHHOTO
uHTepdeiica Knbephu3NIeCKON CUCTEMBI
Tema 4.5. Hcnonb3oBaHre TEXHOJIOTUH
BUPTYaJIbHON PEATbHOCTH B KUOEPPHU3MUECKON
CUCTEME YIpaBJeHUs] THOPHUIHOM 3JEKTPOCTAHIINH

Htoro B cemectpe: 17 95

Hroro 0 0 17 0 55

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;ymiei
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHIE 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIMOHHOIO [IUKJIa

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEHO

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.

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

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero ’ ’ ’

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
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Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M X TPYJ0EMKOCTh

N3 Hux
Ne HamMeHOBaHuE 1aGOpaTopHBIX padoT Tpynoemkocts, | npaktudyeckon | Ne paznena
/T (dac) MOATOTOBKH, | NUCIMILUIMHBI
(gac)
Cemectp 9
JIP Nel PazpaOotka anropurma
1 | ynpaBnenus kubephuzndeckon 4 1
CHUCTEMOIN»
JIP No2 Hactpolika 4enoBeKo-
2 | MmammHHOTO MHTEpdeiica 4 2

KHOepHU3NIECKON CUCTEMBI

JIP Ne3. [IpuMeHeHHEe TeXHOJIOTHIA
3 | KOMIIBIOTEPHOT'O 3PCHHUS B 4 3
KuOep(hu3nIecKo cucrteme

JIP Ne4. N3yueHue mpoieccoB
HACTPOMKHU CEHCOPOB, JaTYMKOB,
UCIOJIHUTENIBHBIX YCTPOUCTB U

4 . 5 4
nepupepuitHoro 000pyI0BaHUS
Kubephu3nyecKoil CUCTEMbl YIIPaBICHUS
THOpPUAHOM 3JIEKTPOCTaHIMEN
Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPEAYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronuxcs
Buiel caMocTosITeNIbHOM paOOTHI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabauna 7 — Bunbl caMmocToATeIbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 9,
Bua camocrositensHOM paboThI

qac qac
1 2 3
M3y4eHne TeoOpeTUIeCcKOro MaTepuania 35 35

nucuurnHel (TO)

Kypcosoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3) 10 10

Beinonnenue pedepara (P)

[ToaroroBka K TEKyIEeMy KOHTPOIIIO

ycneBaemoctu (TKYVY) > >
Jomamnee 3amganue (13)
KontposbHble pabotsl 3a0unukoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 5 5
atrectrauuu (ITA)

Bcero: 55 55

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIHON PabOoThl 00yYaroImuXCs MO JUCUUIUIHHE (MOJTYJIIO)
VY4eOHO-MeTOAMYECKE MaTepHasbl ISl CaMOCTOSITENIbHON padoThl 00yJaromMXCsl yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Iudp/
URL agpec

bubnuorpaduueckas ccplika

KomuecTso 3k3eMInIsIpoB B
oubmiorexe

(KpOoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

HuTtennexTyanbHbie THQOPMAMOHHBIE CHCTEMBI
¥ METOJbl HICKYCCTBEHHOT'O MHTEIUIEKTA: Y1eOHUK
/ A.B. Aunpeitunkos, O.H. AnnpeiiunkoBa. —
Mocksa: UTHDOPA-M, 2022. — 530 c.

[IpoMEbIIIIIeHHBIN HHTEPHET Belei: yueOHoe
nocoowue / FO.C. Aunpees, C.J1. TpeTbsikoB. —
Cankt-Iletepoypr, 2019. - 56 c.

Kubepduzmndaeckne cucTeMbl METOIBI
BBICOKOYPOBHEBOTO MTPOCKTUPOBAHHSA: yueOHOE
nocoowue / S.I'. ['opbaues, A.E. IInatynos, B.1O.
IMunkesny, M.B. Konpuypun. — CaHkT-
IletepOypr, 2022. - 51 c.

CoBpemenHble TexHONornu. Kubephuzndaeckue
cuctembl: yueoHoe nmocodbue / E.. I'pomakos,
A.A. Cunoposa. — Tomck, 2021. - 166 c.

WuTepner Bemeit. Mccnenopanns u o6macts
npumenenusi: Monorpadus/ 3apamenckux E.IL.,
AptembeB L.E. - M.: HUL] UHOPA-M, 2015. -
188 c.

DIEKTPOIHEPTETHUECKII KOMILIEKC CO
CBEPXIPOBOIHUKOBBIM 000PYAOBaHUEM:
pa3paboTKa, CO3/JaHHe, HCCIIETOBAHNE!
moHorpa¢wus /Asrops: M.B. Bypakos, C.B.
Conénsiii, C.C. Tumogeen, M.A. TypybaHos,
J.B. lllunutakos, B.®. [unuiakos / mox pex.
B.®. [IIumnakosa, FO.A. Anroxunoii. — CII0.:
I'VAIL 2018. — 288 c.

25

BrmonHenne paboT 1Mo 0IHOM MM HECKOJIBKIM
npodeccusimM pabounx, TOHKHOCTSIM CITyKaIuX —
Hanaguuk KUIIuA: MeToauueckue yka3zaHus K
BBINIOJTHEHHUIO J1abopaTopHbIX padot / C.B.
Conénniit, A.K. IIpomaxosa, O.4. Conénas. —
Cankrt-TletepOypr, 2017. — 75 c.

25

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHbIX
TEJIEeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

pecypcoB nH(pOpPMaITMOHHO-




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcoB HWH(OpPMAIMOHHO-
TEJICKOMMYHUKALMOHHOU ceTu «HTepHEeT»

URL agpec HaumenoBanue
https://profstandart.rosmintrud.ru | ba3za npodeccroHaNbHBIX CTAaHIAPTOB
https://www.elibrary.ru baza meToanueckux mocoOui 1 HayIHBIX CTaTeH
https://lib.guap.ru/jirbis2/index.php | Dnekrponnas 6ubnmmorexka I'Y AIT

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OECHeueHUs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedyeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecnieueHus npeacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecreyeHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedenr HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW JIIi  OCYIISCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, TPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CocTaB MaTepraIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaTbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 | YueOnas nabopatopus ¢ obopynoanuem «Kubepdpuzuueckne 31-04
CHCTEMBI», KOMITBIOTEPHI C BHIXOIOM B HHTEPHET

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl IPOBEACHUS MPOMEKYTOUHOMN aTTeCcTaIlluu

Bua npomexyTo4HOM aTTecTaluu [TepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIN 3a4ET Crnncox BONpocCoB;
TecTsl

10.2. B kadecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOpMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMHcs MPUMEHseTCsl S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa




HCITIOJIB30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI1eHKa KOMITETEHIUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyuvaromuiicss TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JIMTCPATYpBhI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIbHOCTBIO HAIPABJICHHS;
— yMeJi0 000CHOBBIBAET U apI'YMEHTHPYET BBIJIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— cBOOOJHO BJIAJICET CUCTEMON CIIELMAIM3UPOBAHHBIX IOHITHI.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;
ODOLLION — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHbHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BIIAJCET CHCTEMOM CIIENHAIM3UPOBAHHBIX TOHATHIA.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHS] B IMPAKTHUYECCKOM NPUMEHCHUW 3HAHUUN
«BAUTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HayJHBIC ITOJIOKCHHS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB i 000OIICHUI;
— YaCTHYHO BJIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.
— oOyyaroluiicss He YCBOWJI 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHLHOY ’
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYIHBIC ITOJIOKCHHUS;
— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHIMKaTopa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr s mudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! ans audd. 3auera
Kon
Ne n/mn [Iepedyens BonpocoB st tudd. 3auera
p P Aot g UHJIMKaTopa
1-35 1. Yro Takoe kubepduznyeckas cucrema’? [K-5./1.4

2. OCHOBBI MOJICIUPOBAHUS KHOEPPHU3UUECKUX CUCTEM?
3. Cdepsl npuMeHeHHs] KHOEpPU3UIECKUX CUCTEM?
4. Ilepeuncnure npoOIeMbl MOCTpOeHHs KuOeppu3nuecKux cucrem?
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5. Kakum o6pazom kubepdusznueckas cuctemMa NpuMEHSTCS B
SHEpreTuke?

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

7. Yro Takoe BCTpOEHHas cucreMa’?

8. [lepeuncnure MeTOABI yIPaBICHHUS KHOSPHU3NIECKON CHCTEMON?
9. Kakue cymecTByoT Kubephuznieckue CHCTeMbl?

10. B yem pa3zHuiia Mex1y BCTPOEHHOU CUCTEMOM U
Kkubephuznyeckon cucTeMoin?

11. Yro Takoe unaycTpuanbHas kudephusndeckas cucrema?

12. O6nacT mpuMeHEHHs HHAYCTPHATBHBIX KHOep(u3nuecKux
cucreM?

13. YTo Takoe MHTEJUIEKTyaJIbHbIE IPOU3BOACTBEHHbIE CUCTEMBI?
14. Kubepduzndyeckrue cucTeMbl B UHTEIUICKTYaIbHBIX
IIPOU3BOJICTBEHHBIX CHCTEMAX?

15. Yro Takoe kubepOe30macHOCTh?

16. KubepOe30macHOCTh ISl HHTEIUIEKTYaIbHBIX TPOU3BOACTBEHHBIX
cucrem?

17. Uto Takoe ypoBHU KUOEp(PU3NUECKON CUCTEMBI, IEPEUUCTISETE
ux?

18. Uto Takoe NpOMBIIIICHHbIE HHTEIIEKTYaIbHbIE JaHHBIE?

19. IIpuMeHeHne MPOMBIIUICHHBIX HHTEIUIEKTYaIbHBIX JaHHBIX B
kubepdu3nyeckux cucremax?

20. YrpaBneHne HHAYCTPHATIBLHON KUOSPPU3NUECKOM CUCTEMOI?
21. Ilepeuncnute cepbl MPUMEHEHUS HHAYCTPUATBHBIX
kubeppuzndecknx cucrem?

22. Ponb AaHHBIX B MHIYCTpHUANBLHON KHOepduznyeckoii cucrteme?
23. Kubepdusmueckuii moaxo/ K CO3JaHNI0 BCTPAauBAECMOM
CUCTEMBI?

24. [Ipumenenne KuO6epPU3NIECKUX CUCTEM B MPOIIECCE TTOBEPKHU
KOHTPOJIbHO-U3MEPUTENBHBIX TPHOOpPOB?

25. Yto Takoe TEXHOJIOTHs KOMITBIOTEPHOTO 3pEHUS?

26. IIpuBenute npuMeps! HUPPOBBIX TEXHOJIOTHH, UCTIOJIB3YEMbIX B
KkuOeppu3nyeckux cucremax?

27. 3noxute NpUHLIUI paboThl KHOEPPHU3NUECKON CUCTEMBI C
MIPUMEHEHHUE TEXHOJIOTMH KOMIIBIOTEPHOIO 3peHUs?

28. TIpoGyieMbl IPOEKTUPOBAHUS BEIYUCIUTENIHOW KOMITOHEHTBI
Knoeppu3nIecKon CUCTEMBI?

29. Ucnonp3oBaHue KNOEPHU3NIECKUX CUCTEM JIsl OCYLIECTBICHUS
aBTOMATH3alMH [TPOU3BOJCTBEHHBIX MPOLIECCOB?

30. Yro Takoe anmnapaTHas 4acTb KHOEPPHU3NUECKON CUCTEMBI?
31. Kubeppuznuecknue cucteMbl B poOOTOTEXHUKE, IPUBEIUTE
puMepsl?

32. Kubepduszndeckne CHCTEMBI C HCTIOIB30BAHIUEM HCKYCCTBEHHOTO
MHTEJUIeKTa?

33. OcHOBHbIe TpeOOBaHUs K MOCTPOSHUIO KHOEPHU3UUECKUX
cucrem?

34. Kakyro poJib UTparoT JaHHBIE 1Sl HHIYCTPUATbHBIX
kubeppuznyeckux cucrtem?

35. KakuMm obpazom kubepdusnueckas cucremMa BHEAPSIETCS B
ITPOU3BOJICTBO?

36-68

36. MogenupoBanue KuOepPU3NYECKUX CUCTEM?

TK-5.]1.5
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37. OcHOBHBIE TPeOOBaHUS K OCTPOCHUIO KHOEPHUZNIECKUX
cucrem?

38. IlepeuncnuTe MporpamMmbl CIOCOOHBIE OCYIIIECTBIIATh
MoJieJInpoBaHue kubepdusnueckux cucrem?

39. IIpobaembl pHu MPOSKTUPOBAHUU BEIYUCIUTEILHON
KOMIIOHEHTHI KnOepdu3ndeckoit cuctembl?

40. Yto Takoe BHIYMCIUTEIbHAS KOMIIOHEHTA KHOSPPHU3UIECKUX
cucrema?

41. TlepeuncnuTe TEXHOJIOTUH, TPUMEHSIEMbIE B KHOep(hHU3nuecKnx
cucTeMax, IpUBEAUTE NPUMEphI?

42. Yo Takoe UHTEJUIEKTYyaIbHbIE TEXHOJIOTUH, U UX UCIIOIb30BaHUE
B KuOeppu3nueckux cucremax?

43. TlpuBenuTe NpUMeEpsl IPUMEHEHUsI KHOEPPU3NIECKON CUCTEMBI
Ha Npou3BoAcTBEe?

44. Yo Takoe NpOMBILUICHHbII MHTEPHET BeLEi?

45. Ucnionb30BaHWE UHTEPHETA BElIeH B KHOEP(HU3HIECKUX
cucremax?

46. Uro Takoe nmporpaMMHO-HH(POPMAaIIMOHHAs cucTema’?

47. IlpuMeHeHue nporpaMMHO-UH()OPMAITMOHHON CHUCTEMBI B
KuOep(hU3NIECKUX CHCTEMAX?

48. HazoBuTe KpuTepuM OLICHKH KHOEp(hU3nIecKoil cuctembl?

49. IlepeuncauTe 3TaIbl MOAECIUPOBAHNS KUOEPPUZNUECKUX CUCTEM?
50. Ilepeuncnure ceprl IPUMEHEHHSI HHAYCTPHAIBHBIX
kubeppuzndecknx cucrem?

51. IIpuBeaure npuMepsl MpUMEHEHHsI KUOep(HU3NIECKUX CUCTEM B
AJIEKTPOIHEpPreTHKE?

52. Ilepeuncnure 0cOOEHHOCTH UHTETPALUU KUOEepPU3HUECKUX
CHUCTEM B 3JICKTpOCHAOKEHHE.

53. lns yero B kuOepdu3nueckoi cucreMe He0OXOUMO YUUTHIBATh
cucteMy 0e30MacHOro 10CTymna?

54. IlpuBeauTe MpUMeEphl BPEIOHOCHBIX aTak Ha KMOep(hU3NIECKyIO
cucremy?

55. IlpuBeauTe mpUMepbl METOJIOB 0OecrieueHus! 0€301MacHOCTH
Knoeppu3nIecKon CUCTEMBI?

56. Kubepduznueckas cucrema ynpapieHHUsi THOpHIHON
ANEKTPOCTAHLIMEN, YCTPOUCTBO, MPUHIUI pabOThI?

57. Kak kubepdusnueckas cuctemMa Ipou3BOIUT JUATHOCTUKY
THOPUTHOM DIIEKTPOCTAHIIUECH?

58. [lepeuncnure KOMIOHEHTHI KHOEpPU3MUECKON CHCTEMBI
yIpaBieHus: THOPUIHOM 7EKTPOCTaHIINH?

59. Kakum 00pa3oM oCylecTBISETCS MOHUTOPUHT JaHHBIX
AJIEKTPOCTAHIIMHN KUOEPPU3NUECKON CUCTEMOM ?

60. Anroput™ paboThl yrpaBieHus: KHOepPU3NIECKOM CUCTEMBI
THOPUTHOM IJIEKTPOCTAHIIUN?

61. Uto Takoe yenoBeKO-MallMHHEIN HHTEepdeiic?

62. Uto Takoe yenoBeKO-MallIMHHbIN HHTEepdeiic kubeppuznueckoit
CUCTEMBI?

63. Kubepduszudeckas cucreMa ynpaBiaeHHUS JIEKTPOMEXaHUUECKUX
KOMILJIEKCOB?

64. I[IpumeHeHne TeXHOJIOTUI BUPTYAJIBHOW U TOTIOJTHEHHOMN
PeaTbHOCTH B MOCTPOEHUH KHOEp(HU3NIECKON CUCTEMBI?

65. OnpeiesieHne COCTOSIHUS DJIEMEHTOB CHCTEMbI Ha OCHOBE
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JTaHHBIX ¢ KHOep(U3nIecKoi CUCTEMBI?

66. CuHTE3 mapameTpa oneparopa yrnpaBieHUss KHOepPpU3nIecKnx
CUCTEM Pa3JIMYHbIX KJIACCOB?

67. HacTpoiika KOMITOHEHTOB KHOEeP(HU3NIECKON CHCTEMBI
YIIPaBICHUS THOPUTHON AIEKTPOCTAHIINN?

68. AropuTMm yripaBieHHUs cepBepaMu B KnOep(hu3ndecKkoi cucrteme
yIPaBJICHUS THOPUTHON MIEKTPOCTAHIINN?

[lepeyenp Tem [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBO# paboTHI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBINOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBelneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB I TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJIUKATOpa

1 mun. 3aoaHue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 BEPHO20 OMEemd

usz yemuvlpex npeaﬂO.?fC'eHHblx u obocHosanuem 6bl60pa

Wucrpykuus: IIpouuraiite TEKCT, BBIOEpUTE IPABUIBHBIA OTBET U 3aMUILIUTE

APTrYMCHTHI, O6OCHOBLIBaI-OH_II/Ie BBI60p OTBCTa

Kakoli mpyHIIAIL SBJISETCS OCHOBHBIM JUIS 00€CIIeUeHUS PaOOThI
Kn6epdU3nIECcKOr CUCTEMBI?

a) OTKa30yCTOMYMBOCTb;

b) Muoro3amauHoCTb;

) [Tonb3oBaTenbekuii UHTEPGENC;

d) l'padmueckuii u3aiiH.

TK-5.71.4

1. Yro sBAsieTCS KIIFOUEBBIM KOMIIOHEHTOB B KHOEPPU3HMUECKOM
cucreme?

A) Unrepddeiic noab3oBaTens;

B) I'pacdnueckuii qusaii;

C) BcrpoeHnbie CEHCOpBI;

D) BoruncnurtenbHbli annapar.

TK-5.]1.5

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOJILKUX BAPUAHMOE OMEema

U3 NPeoNIoAHCEHHBIX U PAZBEPHYMBIM 0O0CHOBAHUEM 8b1O0ODA

Wuctpykuus: IlpouunTaiite TEKCT, BBIOEpUTE MTPABUIbHBIC BAPHAHTHI OTBETA U

3alMUIINTE apryMCHTHI, O6OCHOBBIBaIOHH/Ie BI)I60p OTBCTOB

Kakue u3 clieayronumx 001acTeil npuMeHeHrs Han0oJjee XapakTepPHEI
JUIsL KHOSP(U3UUSCKUX CHCTEM?

a) YMHBIE TOpPOA;

b) DnekTpoHHAsE KOMMEPIHS;

¢) CommanbHbIC CETH;

d) ITpombliIeHHAs aBTOMATH3AIIHUS.

TK-5.71.4

Kakne 13 ciaenyiommx XapakTEPUCTUK HAan0oJiee BAXKHBI JUIA

TK-5.]1.5
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KrOeppU3NIECKUX CUCTEM?
a) PeanpHOC Bpems,
b) Tounocts;
¢) HanexxHocTs;
d) OrpanuyeHHasi MaCIITAOUPYEMOCTb.

3 mun. 3aoanue 3AKpbvlnoco muna Ha yCmaHoe61eHue coomeemcmeusl

HNuctpyknusa: IlpounTtaiite TEKCT M ycTaHOBUTE cOOTBETCTBUE. K KaXk10i Mo3uuu,
JTAHHOM B JIEBOM CTOJIOIE, TOJOEPUTE COOTBETCTBYIOIIYIO O3HIIMIO B

IIPaBOM CTOJIOIE

ConocTaBbTe KOMIIOHEHTHI KPI6CD(bH3H‘ICCKOfI CHUCTCMBI C MX TUIIAMH.

1) ®usnveckne KOMIIOHEHTHI:
2) [IporpaMMHBIE€ KOMITOHEHTHI:
a) JaT4YNKH,

b) mpoueccopsr

C) aJIrOpUTMbI

d) KOHTpOJLIEPEI

€) mporpamMMHOE 0OecrieUeHne
) ucromHUTEIbHBIE MEXaHH3MbI
g) 6a3bl JaHHBIX

h) cetn

TK-5.]1.4

ConocraBbTe TEXHOJIOITUU C UX IIPUMEHEHUEM B KHUOEpDHU3UUECKUX

cucTeMax.
1) COop naHHBIX:
2) AHaJIU3 TaHHBIX:
a) Unrepuer Beweit (IoT)
b) naTunku
C) UCKYCCTBEHHBIN UHTEIIEKT (Al)
d) MamuHHOE 00yUYeHHUE
€) KaMephl
) Mmuxpodonsr
g) Gonbllve JaHHbIE
h) oGavHbIe BRIYHUCIICHHSI

TK-5.]1.5

4 mun. 3adanue 3aKkpvlmo2o muna Ha YCMAaHoBleHue noCc1e008ameibHOCmu

Nucrpykuusa: [IpounTtaiiTe TEKCT M YCTAHOBUTE MTOCIIEI0BATEIBHOCTD.

3anumure COOTBCTCTBYIOIIYIO TTOCIIECAOBATCIIbBHOCTD 6YKB CJICBA HaIIpaBoO

CocTaBbTe MPaBUILHYIO MOCIE0BATEILHOCTE Pa3pabOTKH
Knoeppu3nuecKon CUCTEMBI:

a) TecTupoBaHue U BaIUIAIMS

b) [IpoexkTrpoBanue cUCTEMbI

c¢) Coop TpeboBanmit

d) Baeapenue u unterparus

e) Paspabotka nmpororuna

MK-5.]1.4

CocTaBbTe MPaBUIHHYIO MTOCIIEI0BATEIBLHOCTE Pa3pabOTKH
JITOPUTMA MAITMHHOTO 00yUeHUs Julsl KuOepHU3MIeCcKOr CHCTEMBbI:

a) OOy4eHue Moenu

b) Coop maHHBIX

¢) [IpenobpaboTka TaHHBIX

d) Ouenka moienu

TK-5.]1.5
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‘ e) Pa3pabotka moaenu

5 mun. 3aoanue omkpvimozo muna c pazeepHymuiM OmMeemom

WNuctpykius: [IpounTtaiiTe TEKCT M 3aITUIITUTE pa3BEPHYTHI 000CHOBAHHBIN OTBET
WJIM HAMTUIIATE TIPOIMYIIEHHOE CJI0BO/CIIOBOCOUYETAHUE

Kakue 0CHOBHBIC KOMIOHEHTBI BXOJISIT B COCTaB KHOCpPU3NUSCKOU [IK-5.]1.4
CHCTEMBI M KaK OHHM B3aUMOJICHCTBYIOT IPYT ¢ APYToM?

Kak MCKYCCTBEHHbBIM MHTE/UICKT U MAIlTMHHOE 00y4YeHue ucnonb3ytores | ITK-5.]1.5
B KHOEpU3NUECKHUX CHCTEMaX JIIsd aHAIN3a TAHHBIX ?

[Ipumeuanue:

3amanue 1 Tuma ¢ BHIOOPOM OJIHOTO BEPHOIO OTBETA M3 YETHIPEX MPEAJIOKEHHBIX M
000CHOBaHUEM BBIOOpA:

[TonHOE coBnasieHue ¢ BEPHBIM OTBETOM — 1 Oas.

HeepHblii oTBeT MM ero orcyrcTBre — 0 0ansos.

3aganue 2 TUNa C BBHIOOPOM HECKOJBKHUX BapMaHTOB OTBETAa M3 IPEUIOKEHHBIX U
pa3BepHYTHIM 00OCHOBaHUEM BHIOOpA!

[TonHOE coBnasieHne ¢ BEpHBIM OTBeTOM | Oa.

OTcyTcTBHE MUHMMYM OIHOTO HPAaBMIIBHO OTBETA WM IMOJHOE OTCYTCTBYeT oTBeTa — 0
0asioB.

3ananue 3 TUNA Ha YCTaHOBJIEHUE COOTBETCTBUS:
[TonHOE COoBMazeHNE C BEPHBIM OTBETOM - 1 Gai.
HeBepHoe comocTaBieHrne OTBETOB WM OTCYTCTBUE 0TBeTa — () OaJIIoB.

3aganue 4 THMNA HA YCTaHOBJIEHHUE [TOCIIEI0BATEIbHOCTH
[TostHOE MpaBUIIbHOE COBIAJIEHUE OYEPEIHOCTH OTBETOB - 1 Oamiom
Hapymienre npaBuiabHOTO MOpsIKa OTBETOB MIIM OTCYTCTBHE 0TBeTa — () GasioB.

3agaHue 5 THNA C pa3BEPHYTHIM OTBETOM:

[TpaBuIIbHBIN OTBET 3a 3a7jaHKe OLleHUBaeTcs - 3 Oana.

Ecnu pomymiena ogHa ommOKa \| HETOYHOCTh \ OTBET MPAaBUIIbHBIN, HO HE MOJHBIHA - 1
Oa.

Ecnu nomymieno Gosnee 1 omubOku \ oTBeT HempaBwibHBIM \ oTBeT oTcyTcTByeT — 0
0asuIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYaroLUXCsl 3a09HON (OPMBI
oOydeHus, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeHo

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIl, pernaMeHTUpYIONIMX TMOPSAJOK W MOPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JaromUXCsl IO OCBOSHUIO TUCIIUILIMHBI
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11.1. Meroauueckue ykazaHusi A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor.

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboOT OOy4aromMCS [OJDKEH YrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaroIMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIelyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUIUINHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JeTalM3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKLUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3agadue 1 TpeOOBaHU K IIPOBEACHUIO J1a00paTOPHBIX PaboT
Jlaboparopuag pabora Nel «Pa3paboTka airoput™Ma yipaBiaeHUs KnoepdrU3nueckor CuCTEMOI»

Leab padoTbl: MOCTPOUTH AJITOPUTM YIIpaBJIEHUS cepBepa KUOep(U3UUECKONH CUCTEMBI.
N3yunTh OCOOECHHOCTH TIIOCTPOSHUS W TNPHUHOMI paboThl KuOephU3MuecKol CHUCTEMBI
yIpaBieHus: ThOpuaHOi snekrpoctanmu (I'9). OnpenenuTs OCHOBHBIE (QYHKIIMH HEOOXOAUMBIC
JUI TIOCTPOEHMsI CXEMbl YIpaBieHMs, cHOPMHPOBATH MPOrPaMMHBIM Koj KuOeppunueckon
cuctemsl ['D.

ITopsiAoK BBINOJTHEHUS

- OnpenenuTb OCHOBHBIE 3JIEMEHThI KUOEepPU3NYeCKOi cucTemsl ynpasiaeHus ['9;
- OnpenenuTh OCHOBHBIEC (DYHKIIMH pabOTOCIIOCOOHOCTH CEpBEPa;
- [ToctpouTth cxemy yrnpaBieHUs: CUCTeMON Ha 6a3e MUKPOKOHTpOJLIEpa;
- [IpousBecTH 3amyck NporpaMMHOIO KOJa yrpaBieHus: cucteMoi I'0.
IosicHenusi k 1a0opaTopHoil padoTe

bnok-cxema knbepdusnueckoil CUCTEMBbI yrpaBieHHsl D cOCTOMT U3 BETpOreHeparopa,
COJIHEYHOW TMaHelu, aKKymyJssTtopa, cepBepa, wi-fi poyrepa, android ycTpoiicTBa, ceTeBOit
IUIaThl, KOHTPOJJIEPA, IaTYUKOB HANpsKEHUs, TOKA, TEMIEPATYphbl, OCBEIIEHHOCTH U 000pOTOB
(puc.1).
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Pucynok 1 — biok-cxema kubeppu3ndeckoit cucteMsl yrpasieHus ['D

[lepeuncienHble KOHTPOJBHO-U3MEPUTENIbHBIE MPUOOPHl KUOEp(HU3NUECKONH CUCTEMBI
(GUKCUPYIOT CIEYIOLINE TapaMeTPbl CUCTEMBI:

— nepemenHoe Hanpsbkenue ¢a3z A, B u C Berporeneparopa (auanazon ot 0 1o 25 B Ha ogHy
asy);

— IOCTOSIHHOE HaIpsDKeHHE Ha Harpyske (quana3o” oT 0 no 25 B, Harpy3ka HOCHT, TOJIBKO
aKTUBHBIN XapakTep);

— IIOCTOSTHHOE HAIpsDKEHUE COJIHeUHOH O6arapen (auamna3oH ot 0 1o 20 B);

— MIOCTOSTHHOE HAIPSDKEHUE aKKyMYJIsATOpHOU OaTapeu (nuamnaszon ot 0 mo 12 B);

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

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

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

— TeMmepaTypa W BIIQXHOCTH OKpYKalollel cpeabl (Temreparypa BBIBOAMTCS B Ipagycax
Henbcust, a BIaXKHOCTH B MPOLIEHTAX );

— OCBEILIEHHOCTh COJIHEYHOH OaTapen Ha COJIHLE (3HAYeHHE BBIBOJUTCS B JIFOKCAX);

— OcBeleHHOCTh ['D B TeHU (3HaUeHHE BBIBOJIUTCS B JIFOKCAX).

Taxoke kubeppuznyeckas cUCTEMa OCYILECTBIISET YIPABICHHE KOMMYTAIUSIMU B y3/1ax U
aneMmeHTax ['9:

— BKJIFOUEHUE WM OTKJIIOUYEHHE BETPOreHepaTopa Mo LMY IEPEMEHHOr0 Toka (KoMMyTanus ¢a3
A,BuC),

— BKJIFOUEHHE UJIU OTKJIIOYEHHE BETPOreHepaTopa Mo LEMU HOCTOSIHHOTO TOKa (Harpy3KH);

— BKJIFOUEHHE WM OTKIIFOYEHNE UMUTAIIMH OCBELEHUs COJTHEYHOU OaTapeu;

— BKJIFOUEHHE UJIU OTKIIIOYEHHE aKKyMYJISITOPHOU Oatapeu;

— BKJIFOUEHHUE WU OTKJIIOYEHHE COJIHEUHOU OaTapeu.

WNudopmanus o Bcex xapakTepUCTHKaxX M pexxumax padotsl ['D cobupaercsHa cepsepe
kubeppusnyeckoir cucreMbl. CepBep cTpouTcss Ha 0a3e IUIAHIIETHOIO KOMIBIOTEPA C
onepannoHHoi cucremoit Android, kotopslii cBsizbiBaercss yepe3 Wi-Fi poyrep m Ethernet
MOJYJIb C MUKPOKOHTPOJUIEPOM (puc.2).
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Pucynoxk 2 - CepBep kubepduzndeckoit cucremsl ['D
bnok-cxema anroputma (QYHKIMOHHUPOBAHHS CEPBEPHOM YACTH KHUOEPPHU3UIECKOM
CHCTEMBI 10 MArHOCTHKE, MOHUTOPHUHTY U ynpasieHuto ['D npencraBieHa Ha pucyHkax 3-4.
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Pucynoxk 3 — biiok cxema nepBoit yactu anroput™ma GyHKIIMOHHPOBAHUS CEPBEPHOM YacTH
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KrOepPpU3NIECKON CUCTEMBI.
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Pucynok 4 — biok cxema BTOpO# 4acTH alnropuTMa GyHKIMOHUPOBAHUS CEPBEPHON YacTH
Knoeppu3nIeCcKor CUCTEMBI.

Oco6eHHOCTBIO anropuTMa (PYHKIIMOHUPOBAHHUS CEPBEPHOI YacTH, SBISAETCS, TO YTO, OH
pa30uT Ha HECKOJIBKO (PYHKIIMIA, KOTOPbIE OTBEUYAIOT 32 OCHOBHBIE Y3JIbl U AJIeMEHTHI ['O:
— ¢pynkuus ACViewController oTBeuaeT 3a u3mMepeHue nepeMeHHoro HanpspkeHus ¢a3 A, Bu C
BETpOreHepaTopa;
— ¢yakaus DCViewController oTBedaer 3a n3MepeHue MOCTOSHHOTO HAIPSKEHHs] HATrPY3KH,
COJIHEYHOH OaTapeu M akKyMyJISTOpHOI OaTapew;
— ¢yakuus LoadViewController oTBedaer 3a n3MepeHHe MOCTOSIHHOTO TOKAa aKKyMYJATOPHOM
Oarapeu, COJIHEUHOI OaTapen U Harpys3Ku;
— ¢yaxus ClimatViewController oTBedaeT 3a u3MepeHHE TEMIIEPaTypbl M BIAXHOCTH
OKpY>Karoten cpeasl Bosie ['9;
— ¢ynkuusa LightViewController oTBeuaeT 3a u3MepeHue OCBEIIEHHOCTH COTHEYHOM O6arapen Ha
COJIHIIE ¥ OCBEIMICHHOCTH I'D B TeHH;
— ¢yakuus  CommutatorsViewController oTBeuaer 3a BKIIOYEHHE WIM OTKIIOUEHHE
BETpOreHepaTopa Mo LENU MEePeMEHHOr0 TOKa, BETpOreHepaTopa MO LEMU MOCTOSHHOIO TOKa
(Harpy3KH ), IMUTAIIMH OCBEIIEHUS COJTHEYHOU OaTapeu, akKyMyJISITOPHOM OaTaper U COTHEUHON
Garapeu;
—pynxuuGlobalServerController, GlobalServerAPI, FacilitySpeakServerController
uViewController otBeuarot 3a paboTy cepBepHOI YaCTH.
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JlabopaTopnas pabora Ne 2 «HacTpoiika yenoBeKo-MallIMHHOro uHarepdeiica kubepdusnueckom
CUCTEMBI»

Leasb padoThl: YCBOUTh MPUHIMI PaOOTHI MOCTPOSCHHOTO YEIIOBEKO-MAIIMHHOTO MHTEpdeiica
(UMHN) xubepdpuszmueckoit cuctembl ['D. M3yuuTh 10ruky pabOThl, OCHOBHBIE OKHa H
anmaparayro 4yacte UMMU cucremsl. [IpousBecT HACTPOWKY CHCTEMBI COIJIACHO 3aJIaHHBIM
IIPENOo1aBaTelIeM lapaMeTpam.

IHopsinok BHINOJIHEHHS:

- U3yunTh annapaTHyrO 4acTh U €€ B3aUMOAECHCTBUE C CEPBEPOM;

- 3yunth 0651acTh OCyILIeCTBICHHS HACTPOUKH IMapaMeTpoB UHTepdeiica;

- 3yunTh CTpyKTYpy MOCTPOSHHOTO HHTEp(detica;

- OcymecTBuTh HacTpoiiky YMMU.

IHosicHenus Kk 1abopaTopHoii padoTte

YenoBeko-MalIMHHBIA ~ uHTEpderic  kubepdu3nueckod CHUCTEMbI peaan30BaH Ha
nporpaMMHoM obecriedernnn Unity. IIpeumymiectBamu ucnonb3oBanus Unity sIBISIFOTCS
HaJIMuue BU3YyalbHOW cpeabl pa3paboTKu, MEXIUIaTGOPMEHHON MOAJIEPKKU M MOJAYJbHOMN
CUCTEMBbl KOMIIOHEHTOB. K HegocTtaTkaM OTHOCSAT IIOSBIIEHHE CJIOXHOCTEH Ipu padore ¢
MHOTOKOMIIOHEHTHBIMU CX€MaMU U 3aTPYAHECHUS MIPHU MOAKIIOYEHUN BHEITHUX OUOIHOTEK.

Pemaktop Unity wmmeer mpocroii Drag&Drop wunTepdeiic, nerko HacTpauBaeMBbIH,
COCTOSIIIMIA M3 PA3NIUYHBIX OKOH, Oyiarojapsi 4eMy MOKHO MPOU3BOAUTH OTIAJKY MPHIOKEHUN
npsMo B penakrope. Pacuérer pusuku nmponsBoaut pusmueckuii 1Bmxok PhysX ot NVIDIA.

Ha pucynke 5 mnpencraBieH Ju3ailH W alroput™M (yHKIMOHMPOBAHMS UEIOBEKO-
mammHHOro wuHtepdeiica (UMU) kubepdusmueckoit cucrembl ['D. Paspabortanusii UMU
IpeCTaBIsieT COOOW OMHHAIIATH OTJEIIBHO BCIUIBIBAIOIINX OKOH:

— OKHO OCHOBHOTO MEHIO, B KOTOPOM MOXHO BbIOpaTh Kak MOJIb30BaTEelb BOWIET B
CUCTEMY: TJIaBHEIN cepBep (cpema pa3paboTdvka), aAMHHHCTPATOP (ITOJHBIM JOCTYI KO BCEM
peXrMaM CUCTEMBbI) U HaOsonarenb (TOJbKO MOHUTOPUHI MapaMeTPOB, KOTOPbIE pa3pellieHbl
aJIMUHUCTPATOPOM), TOAOOHBIM MOAXOA TO3BOJNSAET O0ECHEYNTh MaKCHUMAJbHBIH ypOBEHb
MH(OPMaLIMOHHON 0€30M1aCHOCTU CUCTEMBI;

— OKHa OCHOBHOTO CepBepa, aJMUHHUCTpaTopa M HaOI0JaTedsi COOTBETCTBEHHO CO
CBOMMM KOHTEKCTHBIMH MTOJMEHIO;

— OKHO KOHTEKCTHOIO IIOJMEHIO IIO3BOJISET NEPEXOAUTh B pa3leibl: MOCTOSHHOE
HaNpsDKEHUE, MEPEMEHHOE HaNpPsUKEHUE, OCBEIEHHOCTb, I1apaMETPhl OKPY)KAIOIIEH Cpenpl,
ANIEKTPUYECKasl Harpy3Ka, KOMMYTAalUs U aKKayHT;

— OKHO IIOCTOSIHHOE HAINpPsKEHHWE I103BOJIAET OTCIIECKHUBAThH. IIOCTOSHHOE HAIIpsHKEHUE
Harpy3Ku, COJHEUHOM OaTapen, akKyMyJIITOpHOI OaTapeu, a TakKe MPOU3BOJIUTh KOMMYTAI[UU
Heneil BKJIIOYEHHS WJIM OTKIIIOUEHHUS: MMHTAllUM OCBELEHUS COJHEYHOM Oatapew,
aKKyMYJIITOpPHOM OaTapeu, COJTHEUHON OaTtapen M BETpOreHepaTropa Mo LUEenH MOCTOSHHOTO TOKa
(Harpys3kmn);

— OKHO MEePEeMEHHOE HaNpsHKEHHE MO3BOJISIET OTCISKUBATh IEPEMEHHOE HanpshkeHue a3
A, B u C BerporeHeparopa, a TakKe MNPOM3BOAMTH KOMMYTallUU e BKIIOYEHUS WIN
OTKJIFOYEHUS BETPOTCHEPATOPa IO e EPEMEHHOTO TOKa;

— OKHO OCBEIEHHOCTh MO3BOJISIET OTCIEKHUBATh OCBEIICHHOCTh COJIHEYHOH Oarapen Ha
COJIHIIE ¥ OCBEIIEHHOCTE [0 B TeHH;

— OKHO IapaMeTpbl OKpPYXKaloIleW Ccpenbl IMO3BOJSAET OTCIEKUBATh TEMIIEpATypy H
BJI&KHOCTH OKPYKAIOIIEN CPEIBI;
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— OKHO DJJeKTpUuYecKas Harpy3ka TIO3BOJIIET OTCJIEKUBATh IOCTOSHHBIA TOK:
aKKyMYJISITOPHOM OaTtapeu, COJTHEYHOH OaTapeu U Harpy3Ku;

— OKHO KOMMYTAallU{ TMO3BOJISICT MPOU3BOJAUTH MEPEKIIOYCHUS LEenell BKIIOYECHUS WIH
OTKJIIOYCHHUS: BETpOreHepaTopa MO LENH IMEePEeMEHHOr0 TOKa, MO IEMU IOCTOSHHOIO TOKa
(Harpy3KkH), UMUTAIMHM OCBEIICHUS COJIHEUHOW OaTapeu, akKyMyJIsTOPHOU OaTapeu U COHEUHON
Oarapew.

Takke B OKHaX MOCTOSHHOE HANpsOKEHUE, MEPEeMEHHOE HAIPSHKCHHE, OCBEIIEHHOCTb,
napaMeTpbl OKpY’Kalolled cpelbl U dJIeKTpUUYEcKas Harpys3ka e€CTh BO3MOKHOCTh OTCIICKUBATh
Bce (pU3MUECKUE BETUUMHBI B BUI€ TPAPHUKOB, KOTOPHIE CTPOSTCS B PEaTbHOM BPEMEHH.

Jlist mHactpoiiku UMHU HeoOXx0oauMO B TTaBHOM MEHIO BBIOpaTh «I JIaBHBINA cepBep», MOCIE
4yero OyleT BO3MOXKHO MEPEUTH B JHO00€ W3 IMEPEUMCIICHHBIX BBIIIE OKOH. [IpoM3BOAMTH
HEOOXOUMBbIC HACTPOWKU MOXHO TIEpels B OKHAa MOCTOSHHOE HANpsHKEHUE, MEePEeMEHHOE
HANpPsDKEHUE U KOMMYTAIUH.
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Pucynoxk 5 - Jlu3aiiH yenoBeko-MalIMHHOTO HHTep(deiica kudepduznueckoit cucremst I'D

JlabopatopHas paGora Ne3  «IIpuMeHeHHE TEXHOJOIMM KOMIBIOTEPHOTO 3DEHHUS B
KuOephU3MIECKON CUCTEME)

Hean padorsei: uccinenoarb KUII kubepdusndeckoil cucteMbl Ha CTeHAE (PUKcaUU JaHHBIX
WU3MEPUTENbHBIX YCTPOUCTB C MPUMEHEHHUEM TEXHOJIOTUN MAIIMHHOTO 3PEHHUS.

IMopsiioK BHINOJHEHUS:
OcyumecTBUTH COOPKY KHOeppU3NIECKOH CHCTEMBbI:
- TlomkirounTh BCE DJIEMEHTHI CXEMY B €IUHYIO CUCTEMY (pHC.6)

- Hactpouts  cBeTONMOAHYIO  paMKy AN TMOACBETKH  H3MEPHTEIHHOTO
o0opyIoBaHUS.
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— HacTtpouts Kamepy cucTeMbl pacrio3HaBaHUSI.

— YcranoButh B 30HY (pukcanuu nanasix KUII (puc.7).

- Hanmcates nporpammy muis ocymiectBiaeHus ¢pukcaruu gaaabsix ¢ KUTILL
— IIposectu ucnbiranue KNI kubepdusnueckoii cucremsl (puc.8).

— IIpousBecTu pacder HOrpelIHOCTH MPOrPaMMBbl PUKCAIIUU JAHHBIX.

Pucynok 6 — Cucrema ¢ukcanuu ganabix KUII
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Pucynox 7 — @ororpagus ycranoBinenHoro KMUII B 300y pukcanuu naHHbIX
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Pucynok 8 - Ucnbitanue pabotsl KUIT kubepdpuznuueckoit cucremMsl
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IosicHenune Kk 1abopaTopHoii padore

®duKkcanus JaHHBIX MOXKET NPOBOAUTCS AByMs pa3dHbiMu Tuniamu KUII. s peanuzanuu
¢uKcanMyu JAaHHBIX C YCTPOWMCTBA, HMEIOIIEro LU(POBOM 3KpaH OTOOpaKEHUS IaHHBIX,
(GYHKIIMOHAT TMPOTPaMMBI JIOJDKEH 3aKJII0YaThCs B PACIIO3HABAHWU YHCICHHBIX 3HAYCHUU C
skpana KUII (puc.9).

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

B cnyuae co crpenounsimu KHII HeoOXoaumo HpOM3BOAUTH CONOCTAaBICHUS YIiia
OTKJIOHEHUS CTPEJIKM NMpuOOpa W JaHHBIX IPagyUpOBaHHOM ImIKaibl. Jlji1 3TOro HeoOX0oAUMO B
¢yHKIIMOHATE MpOoTrpaMMe Y4YHTHIBaTh (ukcanuio yria orkionenus crpenku KUII (puc.10) c
HOCJEIYIOIUM COINOCTABIEHUEM C YHCICHHBIMHM 3HAueHMsIMM MIKaiel npubopa. JlaHHYIO
(GYHKIIMIO BO3MOKHO BBIITOJIHUTH COCTABUB B IIPOTrPAMME PaclO3HaBaHUS TaOJIUIly COOTBETCTBUS
yIJ1a HaKJIOHA CTPEJIKU M JaHHbIX MKajbl (puc.11).

Pucynok 10 — @uxcanus nporpammoii yria HakioHa crpenku KT

23



@ soneT = 46,6164 rpan. / 101,... B
8@ 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
119 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
148 soneT =~ 11,3946 / 175,25 V /
150 soner = 7,3705 / 185,55V / 127.9 V
16@ soneT = 3,6243 / 195,75 V / 134,15 V
170 soner = -0,3773 / 206,8 V / 138.65 V
v/
v/

113.85 V

180 soneT = -3,8185 / 215,9 141.1 V
190 soneT = -8,3085 / 227,5 143.8 V
200 soneT = -11,8016 / 236,1 V / 145.4 V
210 sonbT = -16,7656 / 247,4 V / 147 V
220 sonet = -21,2213 / 256 V / 148.1 V
230 soneT = -27,6793 / 266,9 V / 149.25 V
240 soneT = -34,8245 / 275,1 V / 149.8 V
250 soneT = -42,4921 / 282,1 V / 150.45 V
Pucynok 11 — Tabnuna conocrapienus yrina otkiaoHeHus crpenku KUIT u nanHbIx

IIKaJIbl

JlaboparopHas pabota No 4 «M3ydeHuwe MpoOLIECCOB HACTPOMKU CEHCOPOB, JATYUKOB,
UCTIOTHUTENIEHBIX YCTPOUCTB M mnepudepriftHOro 000pymoBaHus KUOEPPHU3UIECKON CHCTEMBI
yIpaBiIeHUS TUOPUIHON IITEKTPOCTAHIINEH)
Heap pa6oThbl: U3YYUTh MPUHLUIUAIBHYIO CXeMy KHOepPHU3NYECKOW CHCTEMbI YIpaBICHUS
I'D. PaccMoTperh ycTpoiicTBa ydeTa NaHHBIX TMOPHIHON 3JIEKTPOCTAHIIMU, OCYIIECTBIISIONINE
MOHHUTOPHUHT TapaMeTpoOB 3JeKTpocTaHIuu. [Ipon3BecTd MporpaMMHYIO HACTPOMKY HaTYHKOB
CUCTEMbl MOHUTOPUHIA, TUATHOCTUKY U ypasieHus ['0.
ITopsiAoK BBINOJTHEHUS:
- 3yunTh NpuHIUNHAIBHYIO CXEMY;
- OmpenenuTh THIBI JaTYNKOB HEOOXOAWMBIE sl (YHKIMOHHPOBAaHUS KHOep(hu3ndecKoi
cucteMsl ['9;
- 3yunTh cxembl MOJKIIFOUEHUS JaTYMKOB K MUKPOKOHTPOJIIEPY;
- OcymiecTBUTh NPOTPaMMHYIO HACTPOUKY JTaTUHKOB,;
- [TocTpouTtsh 00110 CXEMY NOJKIIOUYEHUS.
IosicHenusi k 1a6opaTopHoii paGoTe
Kubepousnueckas cuctema ynpaiaeHus ['D conepkut B cebe JaT4yuKu yuyeTa, (puUKcaluu u
OTOOpaXEHUM JIaHHBIX JJIEKTPOCTAHLUU JJI OCYIIECTBJIEHUS MOHMUTOPUHIA, JIUAarHOCTUKU
ylpaBiieHus! Kubeppusnueckoit cucremsl 9.

[TpunnnuanbHas cxeMa KuOeppU3NUECKOl CUCTEMBI MO0 TUArHOCTHUKE, MOHUTOPUHTY U
ynpasieHuto I'D npeacrapineHa Ha pucyHke 12.
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Pucynok 12 -IlpunuunuanbHas cxeMa Knoepusnueckoi CUCTEMBI 0 AUarHOCTHKE,
MOHUTOPUHTY U yrpasieHuto ['D

Jnst m3MepeHus: mepeMmeHHoro Hampsbkenus ¢az3 A, B m C cBepXmpoBOIHHKOBOTO
reHepaTopa HCHONB3yIOTCS Moaynu Voltage Sensor. Ha panHoM Mopysne peanu3oBaH
PE3UCTHBHBIA JCIHUTENb HANPSDKCHHS, KOTOPbId uMeeT Koddduiment 1 k 5 (koadpdunment 0,2).
DTO 3HAYUT, YTO HA BXO/E€ MOAYJIS HAINPsDKEHHE MOXeT u3MeHAThes oT 0 1o 25 B, a Ha BbIXOzIE
OHO OyJleT MpONOPLUMOHANBHO pacnpenaeneHo B auanaszone ot 0 no 5 B. Takue ke natumku
YCTaHOBJICHBI JIJISI H3MEPEHHUS:

— IOCTOSTHHOT'O HAIIPsDKEHUE COJTHEUHOM Oatapeu;

— MOCTOSIHHOT'O HaNPsDKEHUsST aKKyMYIISITOpPHOM OaTapen.

JlaHHBIE JATYUKU MPOTPAMMHUPYIOTCS TIPU TIOMOIIU 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"); }

[Monxmouenne momynu Voltage Sensor mpou3BoauTCst COTIACHO CXeMe pUCYHOK 13.
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Pucynok 13 — Cxema noakimroueHus moayiis Voltage Sensor
Jlnsi u3MepeHHs TepEeMEHHBIX TOKOB (a3 CBEPXIPOBOJIHMKOBOTO BETPOTCHEpaTOpa
UCIIONIB3YIOTCS TaTYMKU U3MEPEHUsl CUIIbI ToKa Ha 0aze mukpocxembl ACS712, Biroyaromiei B
cebs matunk Xosuta. s KOppeKTHOW paboThl JaTyuMka Toka HOMuHaioM 30 A, psaom ¢
JIATYNKOM pa3MeIleH MeHbIN MpoBOAHUK. CaM 1aTuuk XoJjula pacioJiaraeTcsi HermocpeACTBEHHO
Ha KpHUCTaUIE MHUKPOCXeMbl. Takke IaHHBIM JaTYUKOM B TMPEACTaBICHHOM KOMIUIEKCE

HU3MECPACTCA U BBIHpHMJ'ICHHLIﬁ MOCTOSIHHBINA TOK CBCPXIIPOBOAHHUKOBOI'O BETPOI'CHEPATOPA WA
TOK Harpys3KHu.

Taxxe JaHHBIC JaTYUKH UCIIOJB3YIOTCA IJIA U3MCPCHUA!
— TOKa COJIHEYHOH 6aTapeH;
— MOCTOSTHHBIN TOK aKKyMYJIITOpHOH OaTapeu.
Muxkpocxemsr ACS712 nmporpaMMupyeTcs C IOMOILBIO CIEAYIOLIET0 KOJa:
#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"); }
[Tonkmrouenne ACS712 nyist u3mMepeHus MOCTOSTHHOTO TOKA MPOU3BOIUTCS COTIIACHO
CXeMme, MPeICTaBIEHHON Ha pUcyHKe 14.
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Pucynok 14 — Cxema noaxitouenus garuuka ACS712

BrinpsimiieHHOE MOCTOSIHHOE HAIPsHKEHHE CBEPXIIPOBOJHUKOBOTO BETPOTEHEPATOpa WIIH
HaNpsDKEHUE Ha Harpys3ke u3Mepsercs ¢ momolnsio aarynka MAX471. JluanazoH nu3mMepseMoro
HarpsbkeHus: coctaiasier or 0 mo 25 B, mpu nutanuum ot MukpokoHTposiepa 5 B. Tok
U3MEpSETCs MOCPEICTBOM H3MEPUTEIHLHOTO IITYHTA BO BCTPOCHHOM MuKpocxeme MAX471.
Jatunk MAX471 nporpamMmmupyeTcst Ipy OMOIIU 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"); }
[Moaxmouenue gatunka MAX471 mpou3BOAUTCS COTIIACHO CXeMe PUCYHOK 15.
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Pucynok 15 — Cxema moAk/II0ueHUs: aHAJIOTOBOTO JIaTYMKa TOKa U HanpsbkeHuss MAX471
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TemmepaTypa U BIaXXHOCTb OKpY)KalOIIEH cpeabl U3MepsAeTcs HUPPOBBIM AATYUKOM
TEMIEPATypbl W BJIAKHOCTH BbICOKOM TouHocTh DHT22. MakcumanbHas HOTpElIHOCTb
u3MepeHus Temmeparypbl coctaiser +/- 1 °C. IlorpemHocTs W3MEpEeHUs OTHOCHTEIBHOU
BIIQXKHOCTH HAaXOJUTCS B mpezenax ot +/-2 % no +/-4 %.

Hatuuk DHT22 nporpaMmmupyercsi ¢ TOMOIIBIO KOJA:

#include «DHT.h"

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

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

dht.begin();

¥

void loop() {

delay(250); // cauTeiBaHMe TeMIlepaTyphl WM BIQXKHOCTH 3aHUMaeT 250 Mc

float h = dht.readHumidity(); // cauTsiBanme Temmeparypsl B rpaaycax Llenbcust

float t = dht.readTemperature(); // mpoBepsiemM, ObUTH JTH OIIMOKH TTPY CYUTHIBAHUU U,
ecyy ObLIN, HAYMHAEM 3aHOBO

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

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

return;

} //BBIBOIMM HHpOpMAIIIO B MOHUTOP TOCIIEIOBATEIIEHOTO TIOPTA

Serial.print("Humidity: ™);

Serial.print(h);

Serial.print(*" %\t");

Serial.print("Temperature: ");

Serial.print(t);

Serial.printin(" *C ";

k

IlogkmroueHue TaHHBIX JATYUKOB MMPONU3BOAUTCA COTJIACHO CXEME PHUCYHOK 16.
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Pucynok 16 — Cxema noaxitoueHus: upoBOro AaTyrka TeMrnepaTypbl U BIaKHOCTH BBICOKOM
tounoctn DHT?22
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Jlnst ompeneneHus OCBEHICHHOCTH TOBEPXHOCTH COJIHEUHOM OaTaped W TIOBEPXHOCTH
BOKpYT I'D (B TeHn) ucnomnb3yercss Trema-Moayinb JaTYUK OCBEIIEHHOCTH.
Trema-mMoysib IPOrpaMMHUPYETCsI C TIOMOIIBIO KOJIA:

#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");}

[ToaxmroueHne JaHHBIX JATYUKOB MIPOU3BOJAUTCS COTJIACHO CXEME PUCYHOK 17.

—‘ .
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G

PI/ICYHOK 17 — Cxema IIOAKIOYCHUA JaTUYHNKa OCBCIICHHOCTHU

Taxxe KI/I6ep(1)I/IBI/I‘-IeCKaSI CHUCTEMa NpCAIIoJIaracT U3SMEpPCHUEC IICPEMECHHOI'O HAIIPS)KCHUEC
nocyie TmnpeoOpazoBaresis Ha Harpyske IMEpeMEeHHOro Toka. JlaHHOe HampsHDKeHHE MOXKET
J0CTUIraTh 250 B, AL €T0 U3MCPCHHUA TPUMCHSACTCA HOATYUK TCPEMCHHOI'O0 HANPSKCHUA
ZMPT101B. On mnpexacraBmsier co0oil onHOGMa3HBIA MOHWKAIIUKA  TpaHchopmaTop
HAIIpsKCHUA, HO3BOJI}IIOH_IHI>'I HU3MEPATH HAIIPSAKCHUC IICPEMCHHOI'O TOKAa B JUAIIA30HC OT 195 a0
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");}
HOIIKJ'IIOLICHI/IC JAaHHBIX JATYUKOB NPOU3BOJUTCA COTJIACHO CXCME PUCYHOK 18.
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Pucynok 18 — Cxema noaxitodeHus JaTdyrka nepeMeHHoro Hanpsbxenus ZMPT101B
Bce xomMmyTanuu, KoTopble OCyIIECTBIIsIET pa3pabaTbiBaeMast kubepdusnueckas cuctema
B y37ax M 3yeMeHTax ['D, ocylecTBIAI0TCS PU HOMOILM PEIeHHOI0 MOAYJIS C LIECTHAALATHIO
AIIEKTPOMEXAHUYECKUMHU pelie ¢ KOMMYTAlMOHHBIMU XapaKTEPUCTHKAMH 10 HanpspkeHuo 250 B
u ToKy 10 A.

[IpunnunuansHas cxeMa MoAKIIOUYEHUS pelie MPeACTaBiIeHa Ha pucyHke 19.
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Pucynok 19 — ITpuHiunuanbsHas cxema HOJKIIOUEHHS peIeHHOTO MOIYIIS
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Crpykrypa u dopma oTuera o 1adbopaTtopHoil pabore

Hazpanwne yueOHOTO 3aBeICHUS
KA®EJIPA Ne32
OTUYET
3AIMIIEH C OLIEHKOMI
[TPEITIOJIABATEJIb

JOJDKHOCTB,Y4. CTCIICHLb, 3BAHUC noAnuch, gara MHHUIUAJIBI, (1)aMI/IJ'II/I$I

OTYET 110 JIABOPATOPHOU PABOTE

110 KypcCy: KI/I6ep(1)I/ISI/I‘leCKI/IC CHUCTCMBbI U TCXHOJIOI'MH

PABOTY BBIITOJIHUJI
CTYAEHT I'P. Ne

oAIucCh, JaTa HWHHIIUAJIBI, (baMI/IJ'II/IH

Canxkr-IlerepOypr 20
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Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

Teoperuveckue cBeieHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS J1a0OpaTOpHON pabOThl, B TOM YHCJIC JAaHHBIE 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

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

Otuet no abopaTtopHOi paboTe 00s3aTENBHO JOKEH COJEepXkKaTh BBIBOJABI MO J1a00OpaTOPHOi
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crnucok ucnonb3dyeMoil autepatypsl odopmisiercs B coorBerctBun ¢ I'OCT 7.0.100-
2018 — bubauorpaduueckas 3amnuchk. bubnuorpapuueckoe omucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHUS.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia opopmieHHs OT4eT MO JiabopaTtopHoi paboTe odopmisercs
J00BIM MEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit Oymaru popmara A4.

1.2.B otuere mno naboparopHoil pabore gomyckaercs uHTepBai 1.0 m 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHo cTpoku 1.0.

1.3. IiBet mpudTa 101KeH OBITH YEPHBIM.

2. Hymepanusi cTpaHun oT4eTa
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2.1. Ctpanunpl oTuera CcleayeT HyMepoBaTh apaOckumu nudpamu, coOmoaas CKBO3HYIO
HYMEPALMIO 110 BCEMY TEKCTY oTdyeTa. Homep cTpaHuLbI POCTaBIAETCS B HU3Y KaXXIOr0 JINCTA
0 LIEHTPY.

2.2. TUTYNbHBIN JUCT BKIIOYACTCA B OOIIYI0 HyMepaluio cTpanuil ordera. Homep crpanuibl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIACTCS.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl NOMKHBI MMETh MOPSIKOBBIE HOMEpa B IpefesiaXx BCEro OT4eTa, 0003HAaYeHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT OBITH pa30UTHI HA TOApa3aeibl. HyMeparus moapas3aesnoB COCTaBISIETCS U3
HOMEpa paszena M mnojapaszjiena, 0003HAYEeHHOTO uepe3 TOuKy, Hampumep, «l1.1.». B koHie
Ha3BaHUs Pa3/ICIOB M MOAPA3/CIOB TOYKA HE CTABUTCS.

4. LanmocTpanuu

4.1. nnrocTpallui  TOANUCBHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PHCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HYMEPAIMIO B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHUE, KOTOPOE YKAa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpalMu 4epe3  Tupe, Hampumep, «PucyHok 1l — CrpykTypHas cxema
01HOKOHTYpHOI CAP».

4.3. TloanucH BcexX MIUTIOCTPALIUU BBIPAaBHUBAIOTCS 0 LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduxu gomxkubl ObITh yeTkuMH. [Ipu odopmienun rpadukoB HEOOXOAUMO YKa3bIBAaTh
0003HaYCHHSI KOOPIMHATHBIX OCEH M caMUX TPauKOB.

52. Ecnm rpaduku OTpaxarT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCs HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B  oruere mo maboparopHOW  paboTe PEKOMEHIYEeTCS  CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpeaenax paszjiena oTuera. B aTom ciydae Homep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOrO HOMepa TaOIHIIbI, pa3/IeIeHHBIX TOYKOH.

6.2. Tabnuiel HyMepyroTcst apaOCKUMH LUdpamu.

6.3. Hymeparnus tabnui npousBoautcsi co ciaoBoM «Tabmuiay 6e3 3Haka «No», Harpumep,
«Tabnuua 1».

6.5.4. Kaxnas Tabiuia 10HKHA UMETh Ha3BaHHE, KOTOPOE CIICYET MOMEIIATh Haj TaOJIHIIeH
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM Uepe3 THpE.
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11.2. Meroauyeckue ykazaHus sl O0y4JarOIIMXCS M0 TPOXOXKICHUIO CaMOCTOSTEIBLHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

B mporecce BBIMOTHEHHSI CaMOCTOSITEIBHON paboTh, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT TIOJYYUTh HABBIKH IOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yyJaroumxcs, siBIsSI0TCS:

—  y4eOHO-METOINYECCKUN MaTepHall 10 JUCIUILTHHE.

11.3. Meroauyeckue yKazaHUs I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCTIEBaeMOCTH.

Tekymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KAvecTBa 3HAHHM
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
JUACIIUILIHHEL.

[IpoBeneHne TEKymero KOHTPOJISl YCIIEBAEMOCTH OCYIIECTBIISIETCS C IMOMOIIbIO TECTOB,
npuBeJeHHBIX B Tabnuie 18. OueHnBaHuEe TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH OIEHHUBAETCS 110
cHCTEME 3a4eT/ He 3a4eT.

11.4. Mertoauueckue yka3aHus Uil OOYYAIOLIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
arrecraiguu.

[IpomexxyTounass  arrecranss  OOydyaroIIMXCsl  NPEAyCMAaTPUBACT  OLICHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YIbTATOB 00y4YeHMs MO JucuuiuinHe. OHa BKIIIOYAET B
ceos:

— nmuddepeHIMpPOBaHHbI 3a4eT — 3T0 (opMa OLCHKUA 3HAHUWH, IOJIyYCHHBIX
o0ydJaromuMcsl TpU U3YYEHUH AUCIUILTUHBL, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEA0BATEILCKAX PA0OT M MPOXOXKICHUHU MPAKTHK C ATTECTAIIMOHHOMW OI[CHKOM
«OTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

[IpomexxyTounast aTrectaiusi npoBoautcs B hopme auddepeHnnanbHoro 3a4era. 3auer
MPOBOAMTCS B YCTHOM (opme mo OusieraM B BUJE MOJATOTOBKU M HU3JIOKEHUS Pa3BEPHYTOIO

oTBeTa. Bpems Ha moarotosky orsera - 30 MUHYT.
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Jluct BHECEeHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlata BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
W3MEHEHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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