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AHHOTaNINA

Huctumumna «Kubeppusndeckne cUCTEMbl U TEXHOJIOTHU» BXOJIUT B 00pa30BaTEIbHYIO
IporpaMMy BbICILIEr0 00pa30BaHUs — NPOrpaMMy OakajiaBpuara 110 HaIPaBICHUIO MOJArOTOBKH/
CIEUAIILHOCTH 13.03.02 «OIEKTpO3HEPreTUKa u ANEKTPOTEXHUKA»
HarnpaBieHHocTH/cienranu3aimu  «LuppoBas  sHepretuka». JlucuMIUIMHA — peaH3yeTcs
kadempoii «Ne32».

JucuuiuinHa  He  sBIseTcss  00s3aTeIbHOM  IPU  OCBOCHMM  OOy4arolMMCs
o0pa3oBaTeNbHONW MpOrpaMMBbl M HAaIpaBlieHa Ha YriIyOJeHHOe (OPMHUPOBAHUE CIETYIOIIUX
KOMIIETECHIINH .

[IK-5 «CnocobGeH mpoBOIUTH aHAIW3 M KOHTPOJb IAapaMeTpPoOB M YCIOBHH pPabOTHI
OTJEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTeTHUECKON CUCTEMBI»

ConepxaHue NUCHHUILIMHBI OXBAaTBHIBAET KPYT BOINPOCOB, CBSI3aHHBIX C IMPOMBIIUICHHBIM
UHTEPHETOM Bellel U KHOepPU3NUEeCKUMHU TEXHOJIOTUSAMU B 3JIEKTPOIHEPreTHYECKOH 00J1acTH.

[IperonaBanre TUCHMIUIMHBI TPEAyCMAaTPUBACT CleAyioue (opMbl OpraHU3anuu
y4eOHOro npolecca: JeKIHH, JJabopaTopHble pabOThl, CAMOCTOSITENbHASA Pab0Ta 00YUarOIIEerocs.

[TporpaMMo#l TUCHMIUIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXKYTOUYHAs aTTecTauus B popme auddepeHInpoBaHHOIO 3a4eTa
(8 cemectp).

OOwiast Tpy10EMKOCTb OCBOEHHS JUCLMIUIMHBI COCTaBIJIA€T 2 3aY€THBIX €IUHULIBI, 72
qaca.

SI3pIK 00y4EHUS 110 TUCHUITIIMHE KPYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUILINHE

1.1. Ilenu npenopaBaHusi JUCHUTUIIMHBI

dopmupoBaHue y 00Yy4arONIMXCS TEOPETUYECKUX 3HAHMNA M MPAKTUYECKHX YMEHUN U
HABBIKOB B 00JIACTH TPOEKTUPOBAHHMSI, MOJCTUPOBAHUS U OTIAAKH KUOCPPU3HUECKUX CHCTEM
ANEKTPOIHEPreTUYECKUX OOBEKTOB.

1.2. JlucumnnmnHa sBisercss (aKyJIbTaTUBHOW JMCHUIUIMHOW TIO  HANpaBIICHHUIO
00pasoBarenbHO MTporpamMMsl Beiciero oopasoanus (ganee — OI1 BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YJIHTATOB OOYUCHUS M0 AUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare u3y4yeHHs AUCHUILUIMHBI OOYYarOIIMICS TOJDKEH O0JIafaTh CIEAYIONIMMU
KOMIETSHIMSIMH WM UX 4YacTsMHu. KoMneTeHIMy U MHAUKATOPbl UX JOCTH)KEHUS IPUBEJICHBI B
tabnuie 1.

Tabmuna 1 — [lepeueHp KOMOETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa v HanmeHoBaHMe HHIMKATOpA
KOMIIETCHIIMHT KOMIIETCHIIMH JOCTH>KEHHS] KOMIIETEHIIUU

[1IK-5./1.4 ncnonep3yeT cuenuajibHOe
I1K-5 Criocoben A M 1t
porpaMMHOe 0OecIieueHue JIst
MIPOBOJIUTH aHAJIU3 H
MIPOrpaMMHUPOBaHUS MUKPOKOHTPOJIJIEPOB
KOHTPOJIb ITAPAaMETPOB H

. HACTPONKHU TEXHOJIOTHYECKUX ITAPAMETPOB U
[TpodeccnonanbHbie | YCIOBUI pabOTHI
PEKUMOB pabOThI 0OBEKTOB

KOMIIETEHIIUH OTHEIIBHBIX .
PO eCCUOHAIBHON IEATETLHOCTH
KOMIIOHEHTOB
. | IIK-5./1.5 ocy1iecTBIISIET OLIEHKY TEKYILEro U
AIEKTPOIHEPrETUYECKOMN
CHCTOMEL MIPOTHO3UPYEMOTO JIEKTPOIHEPTETUUECKOTO

PEKHUMaA SHEPIOCUCTCMBI

2. Mecro nucuuruinHbl B cTpykType Ol

JucuuminHa MOXeT 0a3supoBaThCS HAa 3HAHUSAX, paHee NPUOOPETEHHBIX 00yUYaIOUMUCS
IIPYU U3YUYEHHUH CIEAYIOUIUX JUCLUILINH!

— «MareMaTH4eCcK1e OCHOBBI TEOPUH SHEPTETUYECKUX CUCTEMY,

— «QHepreTuyeckas MEKTPOHUKA»,

— «OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHUEY,

— «Pacnpee/IeHHbIE UHTEUICKTYAJIbHBIE YHEPTOCUCTEMBIY.

3HaHUs, TOJyYEHHBblE NPU H3YYEHHH MaTepuana JaHHOW AMCLUMIUIMHBIL, MMEIOT Kak
CaMOCTOATENIBHOE 3HA4YE€HHE, TaK U BCIIOMOIAaTEIIbHOE HCIIOJIB30BAHUE IIPU IPOXOXKICHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBIMYCKHON KBaTU(UKAMOHHON
paboThl, U U3yYEHUN APYTUX AUCHUIUINH:

— «CHUCTEMBI U METO/IbI UCKYCCTBEHHOIO MHTEIIIEKTA B DJIEKTPOIHEPIETUKEY,

— «lludpoBoe NPOEKTUPOBAHUEY,

— «HagexXHOCTh  DJIEKTPOMEXAHUYECKHX M AJIEKTPOIHEPreTHUYECKUX CUCTEM U
KOMILJIEKCOBY.

3. O0beM U TPYJ0EeMKOCTb AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIUINHE (M paclpeieleHne 3TO TPYJOeMKOCTH M0 ceMecTpaM) IpeACTaBICHbI B
TabmuIe 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHBI

TpynoemMKocTs 1o
Bun yuebHoli paboTsl Bcero ceMecTpam
Ne8
1 2 3
Obwan mpyooemxocms  Oucyunaunnt, 3E/ | 2/72 2/ 72
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(dac)

U3 Hux uacoe npakmuueckoii n0020MOo6KU 17 17
AyoumopHule 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTtuueckue/cemunapckue 3ansarus (113),
(dac)
nabopaTtopHbie padoTs (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 38 38
Buo npomescymounon ammecmayuu:. 3adet, | Hudd.
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) 3ad. Hnbo. sau.

4. CopepxaHue JUCHUTUIIMHBI

4.1. PacnpeneneHue TPyIOEMKOCTH TUCIUILIMHBI 10 pa3/ieiaM U BUJAM 3aHSATHIL.

Pa3ZIeJ'II>I, TEMBbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDb IIPUBCACHLI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUMILTUHBL, X TPYAOEMKOCTh

Paznensl, TEMBI JUCLIUMIIINHBI

Jlekun
(dac)

I3 (C3)
(dac)

JIP
(qac)

KII/KP
(dac)

CP (gac)

Cemectp 8

Paznen 1. basoBeie monsTHS KNOEepPHU3MIECKUX
CHCTEM.

Tema 1.1. ba3zoBble MOHATHS U OCHOBBI
KHOep(PU3NIECKUX CUCTEM.

Tema 1.2. O000mIeHHAs cXeMa KuOep(hU3nIECKOM
cuctemsl. MaaycTpus 4.0 1 mepexo1 B MHILyCTPUIO
5.0.

Tema 1.3. [IporpamMMHO-anmapaTHas 4acTh
KHOep(PHU3NIESCKUX CUCTEM.

Tema 1.4 Cdepbl mpuMeHEHUS] HHAYCTPHATIBHBIX
KHOepPU3NUECKUX CHCTEM.

Paznen 2. l{ludpoBbie TEXHOIOTHH B
KrOep(pU3NIeCcKnx cucTeMax.

Tewma 2.1. IIpoMbITIIIEHHBIN HHTEPHET BEIISH U
MPOU3BOJICTBEHHbBIE KHOEP(PUZNIECKUE CUCTEMBI.
Tema 2.2. Kubepdusndeckne cucteMbl OBEPKU
KOHTPOJIbHO-U3MEPUTENBHBIX YCTPOMUCTB.

Tema 2.3. TeXxHOIOTHMH KOMITBIOTEPHOTO 3PEHUS B
KHOepPU3NUECKUX CHCTEMAX.

Tema 2.4. IlpoekTupoBaHre HHAYCTPHATIBHBIX
KrOep(PU3NIECKUX CUCTEM.

10

Pasnen 3 [IpoekTrpoBaHue U MOACITUPOBAHHUE
KHOep(PU3NUECKUX CHCTEM.

Tema 3.1. Mcnions3oBaHue BCTpauBaeMbIX CUCTEM B
KnOep(pu3nIecKnx cucremMax.

Tema 3.2. [IpoekTHpOBaHUE BHIYACIATENLHON
KOMITOHEHTBI KHOEepPU3HIECKO CUCTEMBI.

Tema 3.3. MozenupoBanue KubepPpU3MIECKUX CUCTEM.

10




Paznen 4. Vicnionbp3oBanue KHOEpHU3NIECKON CHCTEMBI
NIPY YIIPaBJICHUU AJIEKTPOCTAHITHH.

Tema 4.1. KuGepdusnuyeckas cucrema TUarHOCTHKH
MOHHUTOPHHTA U yIPaBJICHUS THOPUIAHOM
3JIEKTPOCTaHIIMEH.

Tema 4.2. BeiOop KOMIIOHEHTOB KHOEpHU3NICCKOM
CHCTEMBI YIIPaBJICHUS! THOPUIHON 3JEKTPOCTAHILIUEH.

Tema 4.3. Pa3paboTka ynpasineHus Kuoeppuznueckon 4 4 10

CHCTEMBI THOPHIHOM SJIEKTPOCTAHIIUH.

Tema 4.4. Pa3zpaboTka 4elIOBEKO-MaITMHHOTO

uHTepdelica KHOEPHUINIECKONW CHCTEMBI.

Tewma 4.5. Vcrionb30BaHne TEXHOJIOTHH BUPTYAIbHOMN

pearlbHOCTH B KNOep(hU3nIecKoi CUCTEME yIIPaBICHUS

rUOPUIHON NEKTPOCTAHIIHH.

Hroro B cemectpe: 17 17 38
Utoro 17 0 17 0 38

[IpakTuueckass TOATOTOBKA 3aKJIIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
0o0ydJalomMMUCs  ONpEAENCHHBIX  TPYIOBBIX  (PYHKIMIA,  CBSI3aHHBIX C  Oynaymien
MpoPECCUOHAIBHON JeATEIHHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATUH.
Coneprxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Tabmuna 4 — ConeprkaHue paselioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep .
HazBanue u conep:kanue pas3ieiaoB U TEM JIEKIIMOHHBIX 3aHATUI
paszena
1 Paznen 1. bazoBbie moHATHS KHOEP)U3MUECKIX CHCTEM.

Tewma 1.1. ba3oBble MOHATHSA U OCHOBBI KHOCP(PUINIECKUX CUCTEM.

— omnpenenenue kubepdusuueckoit cuctremsl (KOC);

— KioueBble xapakrepuctuku KOC;

— UCTOpHUS BO3HUKHOBEHUS U pa3BuTHs KoHIenuuun KOC;

— otanuue KOC oT Tpa uliMOHHBIX aBTOMAaTU3UPOBAHHBIX CHCTEM;

— OCHOBHBbIE npuHIUIBI padboTel KOC;

— npumepsl npocreimmnx KOC B moBcegHEBHON KU3HU;

— poJib CEHCOPOB U akTyaTopoB B KDC;

— 0a30BbIe MOHATHS KHOCPHETUKU U TEOPUH YIIPABJICHUSI.
Tema 1.2. O600muienHas cxema kubdepdusnueckoit cucremsl. Uunycrpus 4.0 u
nepexox B uaayctpuio 5.0.

— crpykrypHas cxema KOC;

— ypoBHU B3aumoeicTBusi B KOC;

— nonsatue Unayctpuu 4.0, e€ KiroueBble TEXHOJIOTHH;

— ocobenHoctu Munycrpun 5.0;

— DBOJIIOLMS IPOMBILIUIEHHBIX peBomonnii U poiab KOC B Hux;

— cpaBHenue napaaurm Muanycrpun 4.0 u 5.0;

— BiusgHue KOC Ha TpaHcopMalnio MPOU3BOICTBEHHBIX POIIECCOB.
Tema 1.3. IIporpaMMHo-anmapaTHast 9aCTh KHOSPPUIUIECKUX CUCTEM.

— anmapartHble KOMITOHEHTHI KDC;

— THIIBI CEHCOPOB, UcnoNb3yeMbIX B KOC, 1 X XapaKTepUCTHKY;

— TIPUHIUINBI pabOTHI U KJIacCU(UKALUSA aKTyaTOPOB;

— KOMMYHHKAI[MOHHBIE IPOTOKOJIBI M CTAaHAAPTHI;

— nporpaMMHble KoMnoHeHTsl KOC;
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— apxuTekTypa nporpammaoro odecnedeHuss KOC;

— MHTErpauus anmnapaTHbIX U MPOrpaMMHBIX KOMIIOHEHTOB;

— TpeOoBaHUS K HAAEKHOCTU U OTKa30yCTOMYMBOCTH.

— Tewma 1.4 Cdhepsl npuMeHEHHUS UHAYCTPUATBHBIX KHOSPHU3NISCKUX CUCTEM.
— npuMeneHue KOC B mpOMBIIIIIEHHOCTH;

— KO®C B snepretuke;

— wucnoisb3oanue KOC B TpaHCIOPTE U JTOTMCTHKE;

— K®C B cenbckoM X034HCTBE;

— IPUMEHEHME B 3/IpaBOOXPAHEHUM;

— poab KOC B yMHBIX ropojax;

— Keiichl yenemHoro BHeApeHus KOC B pa3nuuHbIX OTpaciisx;
— SKOHOMMYECKHE M conraibHble 3G hekThl 0T BHeApeHuss KOC.

Paznen 2. LludpoBsie TEXHOIOTUN B KHOSPPUINIECKUX CUCTEMAX.
Tema 2.1. IIpoMblIITIEHHBIH HHTEPHET BelIeH U IPOU3BOACTBEHHbIE KHOEpPHU3NIECKUE
CUCTEMBI.

— KOHIICTIIUS MPOMBINUIeHHOro nHTepHeTa Beei (110T);

— apxwurtekrypa lloT-cucrewm;

— JIaTYMKH U ycTpoiicTBa cOopa naHHbIX B 110T;

— IPOTOKOJIBI CBSI3U AJIs IpoMblIlIeHHoro 0T,

— oOyavHbBIC ¥ TYMaHHbBIC BRIYMCIICHUS B KOHTEKcTe |10T;

— cOop, nepenaya U XpaHeHUE JaHHBIX B IpoMbIIeHHBIX KDC;

— aHaJIWTHKA JIaHHBIX ¢ ycTpoicTB |10T;

— wunTterpanus 10T ¢ cymecTByomyUMy IpOU3BOICTBEHHBIMUA CUCTEMaMH.
Tema 2.2. Kubepduzndeckne CCTEMbI TOBEPKU KOHTPOIBHO-U3MEPHUTEIBHBIX
YCTPOMCTB.

— Ha3HAuY€HHE U BUJbI KOHTPOJIbHO-U3MEpUTENBHBIX pudopos (KUII);

— aBTOMAaTH3alMs MIPOLECCOB MOBEPKU U KAIUOPOBKHY;

— apxutekrypa KOC nns nosepku KHUII;

— Metposnoruueckue TpedoBanusi kK KOC nosepku;

— MporpaMMHOE oOecreueHure Al aBTOMaTU3aluK [TOBEPKU;

— 00paboTKa 1 aHaJIU3 pe3yJIbTaTOB MOBEPKU;

— ceprudukanus u crangaprusanus KOC nosepku;

— MpHUMEPHI peaIN30BAHHBIX CUCTEM aBTOMATU3aLUU TOBEPKH.

Tema 2.3. TexHOIOIMHM KOMIBIOTEPHOIO 3pEHUS B KHOEPPUINUECKUX CUCTEMAX.

— OCHOBBI KOMIIBIOTEPHOI'O 3peHUs U ero poib B KOC;

— anmapatHoe o0ecrneuyeHre CUCTEM KOMIIBIOTEPHOIO 3pEHUS;

— aIrOpUTMBI 00PaOOTKU U300pAKEHUI;

— METO/IbI paclio3HaBaHUsl 00bEKTOB U 00Pa30B;

— 3D-pekoHCTpYKIHS U CTEPEOBUICHUE,

— MpUMEHEHHE INIyOOKOro o0yueHus: B KoMnbloTepHoM 3peHun st KOC;

— HHTerpanus CUCTeM KOMIIBIOTEPHOTO 3pEHUS C YIIPABIISIOMUMU CUCTEMAMH;

— KEWChl UCTIOIb30BaHUS KOMIIBIOTEPHOTO 3pEHMSI B IPOMBIIIIEHHOCTH.
Tema 2.4. IlpoekTHpOBaHNE WHLyCTPHATBHBIX KHOSPPHUZNICCKIX CHCTEM.

— aramnsl npoexktupoBanusa KOC;

— BBIOOpP KOMIIOHEHTOB U apXUTEKTYPhl CUCTEMBI;

— MoaenupoBanue u cumyssinus KOC Ha 3Tane npoeKTHpOBaHNUS;

— yuér TpeboBaHMI HaE&KHOCTH, 0€30aCHOCTH U OTKa30yCTOMYMBOCTH;

— CTaHAApThl U METOJ0JIOTUH TPOEKTHPOBAHNUS;

— BepudUKanuMs ¥ BaJTUIAINS POSKTHBIX PEIICHUH;
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— TOPOTOTUNUPOBAHUE U TECTUPOBaHUE KOMIIOHEHTOB KDC;
— pokyMmeHTaius npoekra KOC.

Paznen 3 [IpoekTrpoBanre 1 MOACTMPOBAHNE KUOSPPHUIUUIECKUX CUCTEM.
Tema 3.1. Micnonb3oBaHuE BCTpPAauBaeMbIX CUCTEM B KHOEP(HU3UUECKUX CHCTEMAaX.
— TIOHATHE BCTpamBaeMou cuctemsl U e€ poib B KOC;
— apXUTEKTypa BCTPAUBAEMbIX CUCTEM;
— OIepalMOHHbIE CUCTEMBI JIJIsl BCTPAauBaEeMbIX YCTPOUCTB;
— MPOrpaMMUPOBAHHE BCTPAMBACMBIX CHCTEM;
— UHTEP(EHCH U MPOTOKOJIBI B3aUMO/ICHCTBUS BCTPAUBACMBIX CHCTEM;
— DHEPromnoTpedsieHNe U ONTUMH3ALNS TPOU3BOIUTEIHLHOCTH;
— HaA&KHOCTH U 0€30IaCHOCTh BCTPAUBACMBIX PELICHHUIA;
— TMPUMEPHI BCTPAUBAEMBIX CUCTEM B MPOMBIILIEHHBIX KDC.
Tewma 3.2. [IpoekTupoBaHKEe BRIYNCIUTEIHFHON KOMIIOHEHTHI KHOEep(HU3NIECKOI
CHCTEMBI.
— apXUTEKTypa BBIYUCIUTENIbHON KOMIIOHEHTHl KDC;
— BBIOOD amnmapaTHOH MIaTGOPMBI;
— TpeOoBaHUS K MPOU3BOJUTEILHOCTH U 33JIEP’KKaM B PeallbHOM BPEMEHU;
— opraHu3anus NaMsaTH U XpaHEHUs JaHHBIX;
— ceTeBble HHTEP(EiChl 1 KOMMYHUKAIIMOHHBIE BO3MOKHOCTH;
— obecrieyeHne 0TKa30yCTONYUBOCTH U PE3EPBUPOBAHUS;
— TEIUIOBBIE PEKUMBI M YCIOBHSI SKCILTyaTalllu;
— ONTHMH3AIMS BEIYUCIIUTEIHFHOW KOMIIOHCHTHI IO/ KOHKpeTHBIC 3anaun KOC.
Tema 3.3. MoaenupoBanre KHOEPPU3HIESCKUX CHCTEM.
— 1enu u 3anayu moaenupoBanusi KOC;
— BUIBI MOJICTICH;
— HHCTPYMEHTBI MOJICTTUPOBAHUS;
— MoaenupoBanue ¢puznueckux npoieccoB B KOC;
— MOJIETUPOBAHUE BBIUMCIUTEIBHBIX 1 KOMMYHUKAIIMOHHBIX KOMIIOHEHTOB;
— COBMECTHOE MOJETHPOBaHHE (PU3NYECKUX U KUOSPHETUUECKUX YacTel;
— BanmuAanus U BepuduKalus MoJenei;
— HCIIOJIb30BaHUE Mojiesiel uist onTumMu3anuu u rectupoBanus KOC.

Paznen 4. Mcnionb3oBanue kubepdu3nyeckon CUCTEMBbI IPU YIIPaBIECHUH
ANEKTPOCTAHIINH.
Tema 4.1. Kubepdusuueckas cucrema JTMarHoCTUKY MOHUTOPHHTA U yTIPaBJICHUS
TUOPUAHOM 3JIEKTPOCTAHIUEH.

— CTPYKTypa U KOMIIOHEHTbI THOPUHON AJIEKTPOCTAHLINU;

— 3a/la4¥l TMarHOCTUKU U MOHUTOPUHIA B SHEPTE€TUKE;

— apxurektypa KOC ympapieHus 31eKTpoCTaHLINEN;

— cOop 1 00paboTKa JaHHBIX C JATYUKOB JIEKTPOCTAHIINH,

— aJITOPUTMBI TUArHOCTUKU COCTOSTHUSL 000pYA0BaHUS;

— CHCTEMbI IPOrHO3UPOBAHUS OTKA30B U MPEIUKTUBHOIO O0CTYKUBAHUS;

— aBTOMAaTHYECKOE YIpaBlIeHHE PeKUMaMU PadOThl AIEKTPOCTAHIINY;

— HHTErpaunus ¢ 3HEProceTbio U CUCTEMAaMU JIUCIIETYEPU3ALINH.
Tema 4.2. BeiOop KOMITOHEHTOB KHOEp()HU3HMUECKON CHCTEMBI YIIPaBICHUS THOPUIHOM
ANEKTPOCTAHIIUEH.

— aHanu3 TpeOOBaHMM K CUCTEME YIIPaBICHMS;

— BBIOOp CEHCOPOB /I MOHUTOPHHTA ITAPAMETPOB JIEKTPOCTAHIIUH;

— 1oa00p aKTyaToOpOB Ul yIpaBJIeHUs] 000PyA0BaHHEM;

— BBIOOp KOMMYHHMKAIIMOHHBIX PELICHUH;

8




— anmapaTHas mIat$opMa s BRIYUCIUTEIBHOTO S/Ipa CHCTEMBI;
— TIporpamMMHOE 0OecredeHHe sl yIPaBICHUS U aHATUTHKHY;
— KpUTEpHH HaJIE&KHOCTH, O€30MIaCHOCTH M COOTBETCTBUS CTaHIapTaM;
— SKOHOMHYECKas OLIEHKA BApUAHTOB KOMILICKTALIH.
Tema 4.3. Pa3zpaboTka ynpaBieHus: KHOEpPU3NIECKON CUCTEMbI THOPHIHON
AIIEKTPOCTAHIINH.
— aNTOPUTMBI YIIPABJICHUS TeHEPALel U pacipeaeIcHueM YHEPTUH;
— CTpaTeruyl ONTUMH3ALUHN PadOTHl THOPHIHOMN 3IEKTPOCTAHIINY;
— yIpaBlieHHE HAaKOIMTEISIMU YHEPTUU U PEKUMaAMU 3apsiia/pas3psa;
— 0OanaHCHPOBKA HATPY3KH U yNpaBJIEHUE MMKOBBIM NOTPEOICHUEM;
— peanu3zanus QyHKIHMNA aBTOMAaTHYECKOTO PETYIHMPOBAHUS;
— 3alIMTa ¥ aBapHHbIE PEKUMBI PaOOTHI;
— TIporpaMMHpOBaHHe KOHTpoJuiepoB u HacTpoiika SCADA-cuctem;
— TECTUPOBAHHE AITOPUTMOB YIIPABICHHUS HA MOAETSAX U MPOTOTHUIIAX.

Tema 4.4. PazpaboTka 4en0BeKO-MaIIMHHOTO HHTEp(delica kubeppu3nueckon CUCTEMBI.

— MPUHLMIBI IPOEKTUPOBAHUS UHTEP(PENCOB AJI IPOMBILUIEHHBIX CUCTEM;
— TpeOOBaHUS SPTOHOMHUKH M O€30MacHOCTH IpH paspadoTke HMI,

— BU3yaJu3alus JaHHBIX U TPEH/Ibl B PEAJIbHOM BPEMEHU;

— MHeMOCXeMbI U rpadudeckre nHTepeiicsl onepaTopa;

— cucTeMa OIOBEIIEHUN U aBapUUHBIX COOOIIEHUN;

— CpeAcTBa yJAJIEHHOIO AOCTYIIa U MOOMIIBHOTO MOHUTOPHHI;

— IPOEKTUPOBAHME ITAHEJIECH YIIPABIICHUS U ONIEPATOPCKUX CTAHIUM;

— 103a0MIINTH-TECTUPOBAaHUE UHTEP(ENHCOB.

Tema 4.5. Hcnonb3oBaHuWe  TEXHOJOTMM  BHUPTYyaJbHOM  pealbHOCTH B

KHOepPU3NIECKON CHCTEME YITPABJICHUS THOPUIHOMN SJIEKTPOCTAHITUH.

— OcHoBbl VR-TeXHOJIOTH 111 IPOMBIIIJIEHHBIX TPUMEHEHUH;
— MHurerpamus VR ¢ kubephusznieckuMu CHCTEMaMH;

— VR-Buzyanu3zanus SHEproo0beKTa;

— IIpumenenne VR 1111 MOHUTOpPUHTA U yIPaBICHMUS,

— OOGyueHue u TpeHUPOBKHU nepcoHasa B VR;

— IIpoexktuposanue VR-unrepodeiicos.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEICHBI B TAOIHUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHs U UX TPYJIOEMKOCTh

N3 Hux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4eCKuX | TpyloeMKOCTh, |MPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbI€ 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYIOEMKOCTh ITPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYI0EMKOCTb

[ Ne |

HaumenoBanue 1abopaTopHbIx padboT ‘ Tpy10emMKOCTb, N3 Hux ‘




n/n (gac) IIPaKTUYECKOU | paszeiia
MOATOTOBKH, | JMCIIMII
(gac) JIMHBI
Cemectp 8
1 Pazpabotka aaroputma ynpaBieHUs 4 4 1
KrOepHU3NIECKON CUCTEMOM
2 Hactpoiika 4enoBeKo-MalmHHOTO 3) ) 2
nHTepderica kKubepGu3nIecKoi CUCTEMBI
3 [IpumeHeHne TEXHOIOIM KOMIIBIOTEPHOTO 4 4 3
3peHHUs B KHOEPPU3MIECKOW CUCTEME
4 N3ydeHue npoueccoB HaCTPOMKHA CEHCOPOB, 4 4 4
JATYNKOB, UCTIOTHUTENIbHBIX YCTPOUCTB U
nepupepuitHoro 000pyI0BaHUS
K1OepPU3NYECKON CUCTEMBI YIIPABICHUS
TMOpPUAHOM JIEKTPOCTAaHIMEN
Bcero 17 17

4.5. BelnonHeHHEe KypcoBOTro MpoeKkTa/ KypcoBoi paboTh

Y4eOHBIM MJITAHOM HE IPEIYCMOTPEHO

4.6. CamocrosaTrenbHas padoTa 00yJarOIIIXCs
Buasl camocTosTensHON paboThl U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0nuLe /.
Tabmuua 7 — Buasl caMoCTOsTENIbHOW PabOTHI U €€ TPYA0EMKOCTh

Bua camocrositensHOM paboTh

1

H3ydeHue TeopeTHuecKoro MmaTepuania
nucuurniel (TO)

[ToaroToBka K TeKyuemy KOHTPOJIIO
ycneBaemoctu (TKVY)

IToaroroBka K mMpoOMeXyTOYHOMI
atrecrauuu (ITA)

Bcero:

Bcero, | Cemectp 8,
Jac Jac
2 3
10 10
20 20
8 8
38 38

5. [lepedyenn yueOHO-METOUYECKOTO 0OECTICUCHUSI
JUIS CAMOCTOSITENIbHON paboThl 00yUaIOIMXCs 110 TUCHUITIINHE (MOAYIIIO)
Y4eOHO-MeTOAMYECKNE MaTepHalibl I CaMOCTOSTENbHON paboThl 00yYaromIMXCsl yKa3aHbl B

I.11. pa3aenos 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3/IaHUI MpUBEIeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN

Komuectso
SK3EMILISIPOB B
U gll_nag;)/ec bubnuorpadudaeckas ccpuika 6“?;];23:1@
ANEKTPOHHBIX
HK3EMILISIPOB)
https://znanium.ru/catalog/product/2246664 | Aungpeiiurnkos, A. B.
HNuTennexTyanbHble
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MH(POPMAIIMOHHBIE CUCTEMBbI
Y METOJIbl UCKYCCTBEHHOTO
MHTEJUIeKTa ;| yueOHuk / A.B.
Anppeitunkos, O.H.
AnppeiturikoBa. — Mocksa :
NH®PA-M, 2026. - 530 c.

681.5 D 45

DIEeKTPOIHEPTeTUYECKHUM 25
KOMILJIEKC CO
CBEPXITPOBOIHIUKOBBIM
obopyoBaHuEM: pa3paboTKa,
CO3JIaHH€, UCCIIEIOBaHHE:
Monorpadust /Apropsl: M.B.
bypakos, C.B. Conénpliii,
C.C. Tumodeen, M.A.
Typy06anos, /1.B.
[Mnmnakos, B.®D.
Iunrnakos / mox pea. B.®.
Inmnakosa, FO.A.
Anroxunoi. — CII6.: I'YAII,
2018. — 288 c.

https://lib.guap.ru/jirbis2/ Beinonnenue pabdor 1mo
index.php?option=com_irbis OJTHOM HITH HECKOJIBKHM
&view=irbis&Itemid=108 npodeccusMm paboymXx,

JOJPKHOCTSIM CITy KallluX —
Hanagunk KHUIInA:
METOAMYECKUE YKa3aHUS K
BBITTOJIHEHUIO JTA0OPAaTOPHBIX
pabot / C.B. Conénsrii, A.K.
IIpomaxosa, O.5. Conénas. —
Cankr-IlerepOypr, 2017. —
75 c.

7. TlepedyeHb AIMEKTPOHHBIX 0OpPa30BaATEIBHBIX PECYPCOB

I/IH(1)OpMaI_II/IOHHO'TCHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTepHeT»

Ilepeuenn

AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(OPMaLIOHHO-

TGHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHCT», HCO6XOI[I/IMLIX JJId  OCBOCHHUA JHUCIUIIINHBI

npuBezieH B Tabnmie 9.

Tabmuma 9 — IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT)

URL anpec

HanmenoBanue

https://pro.guap.ru/

DNEMEHTHI JIEKTPOHHOI'O Kypca M0 JUCLUIUIMHE Pa3MEILEHbI BHYTPU
OUOC I'VAII «MuTerpupoBanHas cpesia 00ydeHUs».

https://Ims.guap.ru

Buneokypc nekuuii ¢ MyJIbTUMEIUMHBIMU MTPE3EHTALMAMU 10
JTUCIUTIIMHE Pa3MeIeH CUCTeMe JUCTaHITMOHHOTO oOyueHus ['Y ATl

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
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https://pro.guap.ru/
https://lms.guap.ru/

8.1. [lepedyenr mporpaMMHOTO O0OECIIEUCHHUS, HCIOIB3YEeMOT0 TPHU OCYIICCTBICHUHN
00pa30BaTeNbLHOTO MpoIiecca MO TUCIUTUIHHE.
[lepedeHp UCTIONB3yEeMOTro MPOrPAaMMHOTO oOecriedeHus npejcranieH B Tadumie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CTICUCHHS

Ne /0 HaumenoBanue

1 OnexkrpoHHas MHpOpManmoHHO-oOpa3oBarenbHas cpena ['YAII «MuaTerpupoBanHas
cpena ooyuenwusi» (https://pro.guap.ru/) paspadborana corpyaaukamu ['Y AIT (BBeaeHa B
skcrutyaraiuio npukasom ['VAIT or 06.06.2017 Ne 05-215/17), nepedens Mozaysei u
ux QyHKIMOHAIBLHOE Ha3HAYCHUE U3JI0KECHBI 110 CCBIIIKE https://guap.ru/it/system/iso

2 OdunmanbHplii  caiT  oOpaszoBarenbHONM  opranm3anuu B cetu  «VHTEpHET»
(nttps://guap.ru/), paspaboran corpyaHukamu I YAII (BBemeH B OIKCIUTyaTalUio
[Mpukazom ['YAII ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (morosop I'VAII, undopmaiius o JUIEH3UU TPEACTABICHA IO
cebuike https://guap.ru/it/system/iso/po)
4 MathWorks MATLAB (norosop I'VAII, nadopmaiys o JUICH3UN MPEACTABICHA 10
cepuike https://guap.ru/it/system/iso/po)
5 Arduino IDE (iuniensuu GPL/LGPL/MPL)
8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu

OCYIIECTBICHUH 00pPa30BaTEIBHOTO MPOLIECCa MO JUCIUTUTMHE
[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTaBICH B
Tabymue 11.

Tabmmua 11— Ilepedenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne /it HaunmenoBanue

1 OnektpoHHblid Katajor OuOmuoreku ['YAII ¢ moctynmom Kk 0a3e MOITHOTEKCTOBBIX
u3nanmii (https://lib.guap.ru.), noctym yepe3 Ju4HBIA KaOWHET yuTaTess] OMOIMOTEKH
I'VAIL

2 Hayunas snextponnast 6ubanoreka «eLIBRARY» (https://elibrary.ru/), moctym uepes
TUYHBIN KabuHeT yntarens oubmuotexu ['YAIL a taxke no IP -agpecam ['VAIL

3 OBC «Jlamby (https://e.lanbook.com/), moctym depe3 AMYHBIH KaOHMHET YHTATEIS
oubmmorexku ['YAIIL a Taxke mo IP -anpecam 'Y AIIL

4 3BC Znanium ( https :// znanium . ru /), moctyn 4epe3 JMYHBIA KaOWHET YUTATEIS

oubmmorexku ['YAII a Taxxe no IP -anpecam I'VAII

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocraB MaTepuHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM JUIsi  OCYIIECTBIICHUS
00pa30BaTenbHOTO Mpoliecca Mo AUCIUIUTHHE, IPECTaBlIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOTMMOCTH)
1 | MynbTumenuitHas JIeKIIMOHHAS ay IUTOPHSL: 21-21 (yn. bonmpias
Crnenmanu3upoBaHHas MeOEb; TEXHUUECKHUE CPEICTBA Mopckas, 1.67, muT. A)

00y4eHHUs, CITy’Kallye JJIs MPeICTaBIeHUs yueOHOM
nH(popManuu OOJIBIION ayIUTOpHUH; HAOOP
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https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://guap.ru/it/system/iso/po

JIeMOHCTpaMOHHOTO 000pyaoBanus (MHTepakTHBHBIN
MYJIBTHUCEHCOPHBIN AUCIUICH Ha MEPEKaTHON CTOMKE
FocusTouch duaronamns 70" — 1 mt., [IBM — 1 mit.);
ObecrieyeH 1OCTYI B 3JIEKTPOHHYIO MH(OPMALIMOHHO-
obpazoBarenbHyto cpeny ['YAII mo nokansHOU
BBIYKMCIIMTENILHOM ceTH Win Touke poctymna WiFi.

2 | Jlaboparopusi KOMITIBIOTEPHOTO MOJCIUPOBAHHUS 31-04 (yn1. bosbIas
— chenuantu3upoBaHHas MeOeb; Mopckas, 1.67, mat. A)
— TEXHUYECKHWE CpEeACTBAa  OOYyYeHHs, CHyXKalmue s
npeAcTaBieHus ydeOHor wuHbopmaruu; [IOBM - [Tucnnei
uHTepakTHBHBIH HTC- 1 mT.

JlaGopaTopHoe obGopynoBanue: II9BM — «Mecto pabouee
aBTOMAaTH3UpPOBaHHOE» — 18 mIT.

ObecrieyeH TOCTYI B 3JIEKTPOHHYIO MH(OPMALIMOHHO-
obpazoBarenbHyto cpeny ['YAII mo nokansHOU
BBIYKMCIIMTENILHOM ceTH Win Touke poctymna WiFi.

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTalun
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS ITPOMEKYTOYHOW aTTECTalluu
oOy4aromuxcs Mo AUCUUIUIMHE MpUBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTAllUN

Bun HpOMeX(YTOqHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

Crnrcok BONpocoB;

uddbepeHIUPOBaHHBIN 3a46T
Hudpep p Tectnl

10.2. B kauyecTBe KpUTEPHEB OICHKH YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIH O0YYalOIMMHUCS TPUMEHSETCS S5-0ajulbHasi MIKaJla OLEHKHA C(HOPMUPOBAHHOCTH
KOMITETEHIM, KOTOpas mpuBeaeHa B Tabmuue 14. B Tedenne cemectpa MOXKET MCIIOJIB30BATHCS
100-6annpHast ~ mKajla  MOMAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHS CHOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHIUI

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINI
5-0ayutbHas mIKaIa P p (opmpo

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOUII MPOTPaMMHBINA MaTepua;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONHUpasiCh Ha 3HAHWS OCHOBHOW W JIOMOJHUTEIHLHOW JIUTEPATYPHI,
«OTJIMYHOY TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTUYCCKOM
«3aUTEHOY NeSTeNIbHOCTHIO HAPaBICHUS;

— yMes0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— CBOOOJTHO BJIAJICET CHCTEMOM CITeIIUATH3UPOBAHHBIX TIOHATHH.

— npaBuiibHO BRIMOJTHUI OT 90% 1m0 100% TecToBBIX 3aaHuil .

OOyyarommiics:

— TBEPJIO YCBOMJI ITPOTPAMMHBIA MaTepHall, TPaMOTHO H, 110 CYIIECTRY,
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«XOPOILIO» — YBSI3BIBAET YCBOEHHBIC 3HAHUS C NPAKTHUYECKON AESITENbHOCTHIO
«3aYTEHO» HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOABI M 000OIIEHHUS;

— BJIaJICET CUCTEMOM CTeUaTN3uPOBAHHBIX TOHITHA.

— IIPaBUIIBHO BBIMOIHII OT 70% 110 89% TeCTOBBIX 3aNaHUI .
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKaina

XapakreprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— 0o0yyaromuiics YCBOMJI TOJbKO OCHOBHOH IMPOrpaMMHBIN MaTepua,
II0 CYUIECTBY, M3JIaraeT €ro, ONMUpasiCh Ha 3HAHUS TOJbKO OCHOBHOM

«YOOBJICTBOPUTCIIEHO

JUTEPaTYphl;
— JIOITyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;

«3a4TEHOY HaIpaBJICHNUS,
— c1a00 apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS;

— HCIBITBIBACT 3aTPYAHCHHA B IIPAKTHYECCKOM IIPHUMCHCHUH 3HaHUHI

— 3aTPYAHSACTCS B OPMYJIUPOBAHUHN BBIBOJIOB i 00OOIICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOM CICIIMATU3UPOBAHHBIX TOHATHH.
o *x

— IpaBUJILHO BBIMOJIHUI OT 51% 110 69% TecTOBBIX 3aIaHUI .

MarepHaia;

«HEYAOBJICTBOPUTCIILHO» | paCCMOTPECHHUU HpO6J’I€M B KOHKpPCTHOM HAITpaBJICHHUU,
«HEC 3a4TCHO» — HUCHBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM NPUMCHCHHUN 3HaHI/II\/JI;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJOXKCHHUS;
— He popMyIHpPYET BHIBOJAOB U 000OIICHHIA.

— IPaBUJILHO BBINOJHUI MeHee 51% TecToBbIX 3amMaHuii .

— oOyuaromuiics HE YCBOMJ 3HAYUTEIBHOH 4YacTH MPOrPaMMHOIO

— JOIIYyCKacT CYHICCTBCHHBIC OIINOKHU n HETOYHOCTH IpH

10.3. TunoBbie KOHTPOJIbHBIC 3aJaHUS WA UHBIE MATCPUAIIBI.
Bompocs! (3amaun) nmst sKk3ameHa mpeacTaBieHsl B Tadbmuie 15.

Tabmuna 15 — Bonpocs! (3a1aumn) s 9K3aMeHa

Ne i/m [Tepedyens BonmpocoB (3a1a4) 15 IK3aMeHa Koz
UHAMKATOpa
Y4eOHbIM IJIAHOM HE IPEYCMOTPEHO
Bomnpocsr s nudd. 3auera npencrabieHbl B Tadimie 16.
Tabmuna 16 — Bonpocs! ais qudd. 3auera
1?/?1 Ilepeuenp BonpocoB it qudd. 3auera I/IHI[II/I<I?£[0pa
1 | Haiite onpenenenue Kubephuzndeckoi CUCTEMBI. MK-5./1.4
2 Onumure 0OCHOBBI MOAECIUPOBAHUS KMOEPPUZNUECKUX CUCTEM. K-5./1.4
3 | Ilepeuncnute chepbl MpUMEHEHHUS] KHOSPPUINIECKUX CHCTEM. K-5./1.4
4 | HazoBuTe npo6ieMbl, BOSHUKAIOLIUE NP MOCTPOESHUH KHOep(hU3NIeCcKrxX IIK-5.71.4
CUCTEM.
5 | OObsicHUTE, KaKUM 00pa3oM Kubepusndeckas cucrema NpUMEHseTCs B IIK-5.11.4
SHEpPreTHKE.
6 [lepeuncnante KOMIIOHEHTHI, BXOSAIIUE B COCTaB KHOephu3nIecKkoit IIK-5.11.4
CUCTEMBI, U IPUBEANTE KOHKPETHBIE IPUMEPBHI.
7 JlaiiTe onpeneneHre BCTPOCHHON CUCTEMBI. MK-5./1.4
8 | [lepeuncante METOABI YIIpaBIeHHU KHOSPHU3UIECKON CHCTEMOM. K-5./1.4
9 | [IpuBenute knaccudukanuio cyuecTByromux kudeppusnueckux cucrem u | [IK-5./1.4
KpPaTKO OXapaKTepU3yiTe KKy KaTErOpHIO.
10 | YkaxkwuTe pazauuusi MeKIy BCTPOSHHOW CHCTEMON U KrnOepdu3mueckon [IK-5./1.4
CUCTEMON.
11 | JlaiiTe onpeneneHre HHAYCTPHATIbHON KuOep(hU3nIecKoil CUCTEMBI. [1K-5./1.4
12 | Ilepeuncaure 00nacTH NPUMEHEHHS UHIYCTPUAIBHBIX KHOEPPU3NUECKUX IK-5./1.4
CHCTEM.
13 | MaiiTe onpe/eneHre HHTEIUIEKTYaIbHBIX IPOU3BOICTBEHHBIX CHCTEM. MK-5./1.4
14 | OnumuTe posib KUOEPPUZNYECKUX CUCTEM B MHTEIUIEKTYaIbHBIX [IK-5./1.4
ITPOU3BOJICTBEHHBIX CUCTEMAX.
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15 | Maiite onpeneneHne KubepOoe30macHOCTH. MK-5.11.4

16 | OOBsicHuTe 0COOEHHOCTH o0OecIieueHus KHOepOe30MmacHOCTH IS IK-5./1.4
MHTEIJUICKTYaJIbHBIX POU3BOICTBEHHBIX CUCTEM.

17 | Hdaiite onpenenenre ypoBHeH KnOepHU3NIECKON CUCTEMBI U IEPEUUCITUTE [K-5.1.4
UX.

18 | JlaiiTe onpeenenre MpOMBIIIIEHHBIX HHTEIICKTYIbHBIX JaHHBIX. I1K-5./1.4

19 | OnumuTe cnocoObl MPUMEHEHHSI TPOMBIIUICHHBIX HHTEIUICKTYalIbHBIX [K-5./1.4
JAHHBIX B KHOEPPU3UUECKUX CUCTEMAX.

20 | OxapaxTepu3syiiTe mporecc yrpaBieHHs HHAYCTPUATLHON MK-5.1.4
KnOeppu3nIecKor CUCTEMOIA.

21 | Ilepeuncnure cepbl IPUMEHEHUS UHTYCTPHAIBHBIX KHOEPPU3HUECKIX [K-5.1.4
CHCTEM.

22 | OOBSCHUTE POJIb TAHHBIX B MHIYCTPHAIBHON KHOEp(HU3NIECKON CUCTEME. I1K-5.]1.4

23 | Onumure kubepPpu3nUecKuil MoaAX01 K co3aanuio BerpauBaemoit cucremsl. | [TIK-5./1.4

24 | OOBsicHUTE, KaK KHOEep(HU3NIECKHUE CHCTEMBI TPUMEHSIOTCS B TIPOIIecce [K-5.1.4
MIOBEPKU KOHTPOJIBHO-U3MEPHUTEIBHBIX TPUOOPOB.

25 | JlaliTe onpeneneHue TEXHOJIOTHH KOMITBIOTEPHOTO 3PCHHUSI. I1K-5.]1.4

26 | [IpuBenuTe mpuMeps! MU(PPOBHIX TEXHOJIOTHI, UCTIONB3YEMBIX B [K-5./1.4
KnOep(pH3NIECKUX cCUCcTEeMax.

27 | U3noxxute mpuHIUN paboThl KHOEPPU3NIECKON CUCTEMBI C IPUMEHEHUEM [K-5./1.4
TEXHOJIOTUU KOMIIBIOTEPHOT'O 3PEHMSI.

28 | OnumuTe npo6sieMbl NIPOSKTUPOBAHUS BEIYUCIUTEIbHON KOMIIOHEHTBI IK-5.1.4
KHOSpPU3NICCKON CUCTEMBI.

29 | Ob6psacHuUTE, Kak KUOEPPU3NIECKUE CHCTEMBI HCTIONB3YIOTCS TS [IK-5./1.4
AaBTOMATH3aIMU IPOU3BOJICTBEHHBIX IPOILIECCOB.

30 | JlaiiTe onpeneneHne anmapaTHOW YacTu KMOep(pH3nIecKor CHCTEMBI. I1K-5./]1.4

31 | IIpuBenuTe MpUMEPHI UCTIONB30BaHUS KHOEPPHU3MUECKUX CHCTEM B [K-5./1.4
pOOOTOTEXHHKE.

32 | Onummre 0coOOEHHOCTH KHOep(HU3NIECKUX CHCTEM C MCIIOIb30BaHUEM [K-5./1.4
HCKYCCTBEHHOI'O MHTEJJICKTA.

33 | Ilepeuncnute OCHOBHBIE TPEOOBAHMSI K IOCTPOSHUIO KHOESPPH3NIECKUX MK-5.1.4
CHCTEM.

34 | OOBsICHUTE POJIb IAaHHBIX JUI HHAYCTPHATIbHBIX KHOepduznyeckux cucrem. | I1K-5.J1.4

35 | Onummre mporecc BHEAPEHUST KHOSPPU3NIECKON CUCTEMBI B [IK-5.14.5
IPOU3BOJICTBO.

36 | OxapakTepu3yiTe MoIXoabl K MoienrpoBannto kuodephusndeckux cucrem. | [TK-5./1.5

37 | Ilepeuncnute OCHOBHBIE TPEOOBAHMSI K TOCTPOEHHUIO KHOEPPHU3NUECKUX MK-5.J1.5
CHCTEM.

38 | HazoBuTe nporpammsl, CIOCOOHbIE OCYIIECTBIATH MOJICIMPOBAHHUE MK-5.J1.5
KHOep(hU3NIECKUX CHCTEM, U KPATKO OXaPaKTEPU3YHTE MX BO3MOKHOCTH.

39 | Onummre npoOieMbl, BO3HUKAIOIINE IPU POESKTUPOBAHUH MK-5.J1.5
BBIUUCIIUTENIbHOW KOMITOHEHTHI KHOep(HU3UIECKON CHCTEMBI.

40 | Jaiite onpeneneHue BHIYMCIUTEIBHON KOMIIOHEHTH! KHOEPHUZNIECKUX M[K-5.1.5
CHCTEM.

41 | [lepeuncnure TEXHOJIOTUH, TPUMEHsIEMbIe B kKubeppusznueckux cucremax, u | [IK-5.J1.5
MIPUBEUTE IPUMEPBI UX UCIOIb30BAHHUS.

42 | JlaiiTe onpeneneHne HHTEITICKTYTbHBIM TEXHOJIOTUSM H OTUIIATE X [IK-5.1.5
MCIOJIb30BaHUE B KHOEpPU3NUECKUX CHCTEMAX.

43 | TlpuBenuTe KOHKPETHBIE TPUMEPHI IPUMEHEHUST KHOSPPU3UIECKOM IIK-5.1.5
CHCTEMBbI Ha MPOU3BOJICTBE.

44 | INaiiTe onpejesieHUue NPOMBIIUIEHHOTO HHTEpHETA BelleH. MIK-5. /1.5
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45 | O0BsICHUTE, KaK MHTEPHET BEILIeH NCIIOIBb3yeTCsl B KHOepPHU3nUECKuX NK-5.J0.5
cucreMax.

46 | laiite ompeseneHue IporpaMMHO-UH(DOPMAIIMOHHON CHCTEMBI. MK-5.J1.5

47 | OnumuTe NPUMEHEHHE MPOTPaMMHO-UH(OPMAITMOHHOM CUCTEMBI B IK-5./1.5
KuOep(hU3UYECKHX CHCTEMaX.

48 | Ha3oBuTe KpUTEpPUHU OIICHKU KHOEpHU3NISCKON CUCTEMBI. I1K-5.]1.5

49 | TlepeuncauTe 3TANbl MOACIHUPOBAHUS KHOCPPUZNIECKUX CUCTEM. K-5.J1.5

50 | [lepeuncnure cepbl MPUMEHEHUS UHTYCTPHAIBHBIX KHOEP(PU3HUSCKIX [TK-5.11.5
CHCTEM.

51 | [IpuBenuTe mpuUMepHl MPUMEHEHUS KHOSPPHU3UUECKUX CUCTEM B IIK-5.1.5
JIEKTPOIHEPIETHKE.

52 | Ilepeuncnure 0cOOEHHOCTH UHTErPAlK KHOEP(HU3NIECKUX CHUCTEM B [K-5.1.5
JIEKTPOCHAOKEHUE.

53 | O6bsacHuTe, 3a4eM B KHOepU3NIECKOI cucTeMe He0OX0AUMO YUUTHIBATh MK-5.14.5
cucreMy 0e30I1aCHOTO I0CTyIa.

54 | llpuBenuTe MpuMeEpHl BPEAOHOCHBIX aTak Ha KHOEp(PHU3HMUECKYIO CUCTEMY. [IK-5. /1.5

55 | Ilepeuncnure MeTOIBI OOECIIeueHUsT 0€30MTacCHOCTH KHOep(hU3NIeCKOM IK-5.1.5
CHCTEMBI ¥ KPATKO MOSICHATE KaXK/IbIH.

56 | Onumwure ycTpoicTBO M MPUHIUN pabOThl KUOEPHU3UUECKON CUCTEMBI IK-5.1.5
yIpaBJieHUs] THOPUIHOM 3J€KTPOCTaHIUEH.

57 | O0bsicHuTe, Kak kubephuznyecKas CUCTEMa MPOU3BOIUT AUATHOCTUKY IK-5.1.5
TUOPUAHOM 3JIEKTPOCTAHIMU.

58 | [lepeuncnuTe KOMIOHEHTHI KHOSPPHU3NUECKOM CUCTEMBI yIIPABICHUS IIK-5.14.5
TUOPUIHOMN 3JIEKTPOCTAHIMEH.

59 | Onumute, KakuM 00pa3oM OCYIIECTBISETCS MOHUTOPHHT JTaHHBIX IIK-5.1.5
JIEKTPOCTAHLIMY C ITOMOIIBIO KHOep(hU3nYeCcKOi CUCTEMBI.

60 | Uznmoxxute anroput™ paboTHI ypaBiIeHUs] KHOEPPU3NIESCKOIN CHCTEMBI [K-5.1.5
TUOPUIHOM 3JIEKTPOCTAHIIHH.

61 | JlaiiTe onpeeneHe YeI0BEKO-MAIIMHHOTO HHTEepderica. MK-5.J1.5

62 | [aiite onpeneneHue yenoBeKo-MallImHHOTO HHTEepdeiica kubeppusuueckoit | [IK-5./1.5
CHCTEMBI.

63 | Oxapakrepu3yiite knbep(pu3nYecKyro CUCTEMY yIpaBIEeHUS MK-5.0.5
AIIEKTPOMEXAHNYECKUX KOMIIEKCOB.

64 | OnummTe NPUMEHEHUE TEXHOJIOTUH BUPTYAIBHON U TOTIOTHEHHON IIK-5.1.5
pPEAIbHOCTH B MOCTPOEHUH KUOEp(HU3NUECKON CUCTEMBI.

65 | OOBsCHUTE, KaK OMPEACIISIETCS COCTOSIHIE SJICMEHTOB CUCTEMBI Ha OCHOBE IK-5.71.5
JAHHBIX, IOJIYY€HHBIX OT KHOep(HU3NIECKON CHUCTEMBI.

66 | OxapakTepu3yiTe CHHTE3 ITapaMeTpa OTiepaTopa yIpaBiICHHS IS IK-5.11.5
KnOep(hU3NYECKUX CHUCTEM Pa3IUYHbIX KJIACCOB.

67 | OnummTe nporecc HaCTPOMKH KOMIIOHEHTOB KHOEPPU3NIECKOI CHCTEMBI IIK-5.1.5
ynpaBJIeHUs] THOPUIHOM AJIEKTPOCTAHLIUEH.

68 | M3nmoxxuTe anropuT™m ympasieHus cepBepamu B kubepdusmueckoii cucreme | [TK-5.71.5
yTpaBJIeHUs] THOPUIHOM AJIEKTPOCTAHLIUEH.

[lepeuensb Tem TSl BRITOTHEHUSI KypCOBOTO MPOEKTa/ KYpcOBOi pabOThI MpECTaBICHBI
B TaOmuie 17.
Tabnuua 17 — IlepeueHb TeM JijIsl BBIOJIHEHUsSI KYPCOBOTO MPOeKTa / KypcoBOil paboThI

Ne 11/t [IpumepHBIii TepedeHb TEM IS BBITTOJTHEHHS KYPCOBOTO MPOEKTa/ KypCOBOM
B paboThI

Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO
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Bompocel 111 mpoBeneHHsT TPOMEXYTOYHOM aTTecTallid B BHJE TE

npeICTaBICHbI B Ta0nwmie 18.

Tabmuua 18 — IIpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

CTHPOBaHUS

Ne
/o

[IpumepHBIii nepedeHb BOIPOCOB ISl TECTOB

Kon

HHAWKaTOopa

1 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C BLIOOPOM OOHO20 8EPHOZO OMEEMd
Wnuctpyknus: [lpounTaiiTe TEKCT M BRIOEPUTE MTPABIILHBIA OTBET

Kakoii mnpuHUOMD SBISETCS OCHOBHBIM il oOecrneueHus: padoThl
KuOepPU3NIECKON CUCTEMBI?

A) OTKa30yCTOHYMBOCTh

b) MHuoro3agaunocts

B) ITonws3oBarenbckuit uHTEpdEiic

I') I'padpuueckuii qu3aitn

TIK-5.]1.4

Yro siBISICTCS KIFOUEBBIM KOMITOHEHTOB B KuOepdu3mueckoit cucreme? A)
WuTepodeiic mompzoBarens

b) I'padmueckmii qusaitn

B) BerpoeHHbIe ceHCOpBI

I') BeruncauTenpHbIN anmapar

TK-5.]1.5

2 mun. 3adanue KOM6uHup06aHH020 muna c 6bl60p0./\/l HECKOJNIbKUX 8apuanmos omeemoes

Wnctpykuust: [IpounTaiite TEKCT M BEIOEpUTE IPABUIIbHBIC BAPHAHTHI OTBETA

Kakne u3 cnemyromux oOmacteli mpuMeHEHHsT HanOosee XapaKTepHBI JUIS
knbeppuzndecknx cucrem?

A) YMHbIe ropoja

b) DnekTpoHHas KOMMEpIUs

B) CounanbHeie ceTu

I') TIpombllIeHHAsE aBTOMATH3AIIHSI

TK-5.71.4

Kakne w3 cregyrommx  XapakTepUCTHK — HamOoiee  BaXHBI  JUIA
knbeppuzndecknx cucrem?

A) PeanbHOe Bpemst

b) Tounocth

B) Hanexxuocthb

I') OrpannyeHHas MaclITaOUPyeMOCTh

TK-5.71.5

3 mun. 3aoanue 3aKpvlmoco muna Ha yCmaHnoe6J/IeHUue coomeenmcmeusl

Wucrpykuust: [IpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE. K KaXK0M MO3ULIMK, JAHHOU B JIEBOM

cTOJNOIE, TOAOEPUTE COOTBETCTBYIOIIYIO MO3UIIMIO B IPABOM CTOJIOIE

5

ComnocTaBbTe KOMITOHEHTHI KHOEP(HU3HMIECKON CHCTEMBI C UX THIIAMH.
1) ®usnveckre KOMIIOHEHTHI:

2) IIporpaMMHbBIE KOMIIOHEHTBHI:
A) maTyukw,

b) npoueccopst

B) anroputmbl

I') konTpOITEpHI

JT) mporpamMMHOe obecrieueHre
E) ucnonHuTeIbHBIE MEXaHU3MBI
)X) 6a3sl qaHHBIX

3) cetn

TK-5.71.4

ComnocTaBbTe TEXHOJIOTHH C UX TIPUMEHEHHUEM B KHOSPPH3UICCKIX
CHCTeMaXx.

1) COoop maHHBIX

2) AHaiu3 TaHHbBIX

A) Unrepner Bemieii (10T)

IK-5. 4.5
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B) natunku

B) uckyccrBennsiit natemiekt (Al)
I') mamuHHOE 00yUeHHE

J1) xamepsI

) Mmukpodons

g) OoubliKe AaHHBIE

h) oGaunble BEIYUCICHHS

4 mun. 3a0danue 3aKpbIMo20 MUnA Ha YCMAHOBIeHUe NOCe008amelbHOCHU
Wuctpyxkius: [IpounTtaiiTe TEKCT M yCTAHOBUTE MOCIICAOBATEIILHOCTD, 3alUIIUTE COOTBETCTBYIOIIYIO
MOCJICZI0BATEILHOCTh OYKB CJICBA HANPABO

7 | CocTaBbTe MpaBUIILHYIO MTOCIIEIOBATEILHOCT Pa3pabOTKH [K-5./1.4
KHOepPU3NIECKON CUCTEMBI:
A) TecTupoBaHUE U BaJIHAIHS
b) [IpoekTrpoBaHKHE CUCTEMBI
B) C60p tpeboBanuit

I') Buenpenue u uHTErparys
J1) Pa3zpaboTka npoTOTHIIA

8 | CocraBbTe MPaBUIBHYIO MOCICIOBATEIILHOCTh Pa3pabOTKU alropuTMa [MK-5.10.5
MAITHHHOTO 00YYEHUSs [T KHOep(HU3NIECKOM CHCTEMBI:
A) O6yueHue MojeIu

B) Coop maHHBIX

B) IIpenobpaboTka gaHHBIX

I') Ouenka moaenu

J1) Pa3zpaboTka Moienu

5 mun. 3aoanue omkpvimo2o muna ¢ pazeepHymuvimM Omeemom
Wuctpyxius: [IpounTaiiTe TEKCT U 3aMUIIITE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET WIIH HAITUIIIATE
HPOIYIIEHHOE CJIOBO/CIOBOCOYETAHUE

9 | Kakue oCHOBHBIE KOMIIOHEHTHI BXOJISIT B cocTaB kubepusndeckoit cucremsl | [1K-5./1.4
U KaK OHU B3aUMOJEHUCTBYIOT APYT C APyrom?

10 | Kak HCKyCCTBEHHBIN MHTEIUICKT U MAIIMHHOE OOYYCHHE UCITOJIb3YIOTCS B IMK-5./0.5
KknOeppu3nYeCcCKuX cucTeMax Juis aHaIu3a JaHHbIX?

[Ipumeuanue: Crucrema OLIEHUBAHUS TECTOBBIX 3a/laHUH.

1-ii T™an. 3agaHue 3aKpHITOrO THUMA C BHIOOPOM OJHOTO BEPHOTO OTBETAa CUMTACTCS
BEPHBIM, €CIIM IPABUJILHO YKa3aHa LIU(pa OTBETA.

[TonmHOE coBnajieHue ¢ BEpHbIM OTBETOM — 1 Oas.

HeepHnerii otBeT mitu ero orcyrcTBue — 0 6amos.

2-# TiN. 3a7jaHKe 3aKpBITOrO TUIA C BHIOOPOM HECKOJIBKMX BapUAHTOB OTBETA CUUTAETCS
BEPHBIM, €CIIU TIPABUIIbHO YKa3aHbl IU(PPHI OTBETOB.

[TonmHOE coBnaieHue ¢ BEpHbIM OTBETOM — 1 Oa.

Ecnu nomymiensr ommOKu nim oTBET OTCYTCTBYeT — O 6asios.

3-# THN. 3aJjaHie 3aKpBITOTO TUIA HA YCTAHOBJIEHUE COOTBETCTBUS CUUTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (IO3UIMM M3 OAHOIO CTOJIOIA BEPHO COINOCTABIEHBI C
HO3ULMSAMH JIPYTOro CTONIONA).

[TonHOE coBMazeHre ¢ BEpHBIM OTBETOM — 1 Gas.

HeepHnplii oTBeT 1 ero orcyrcTBue — 0 6asmos.

4-i1 Tun. 3agaHue 3aKpHITOTO THIA HA YCTAaHOBJIEHUE MOCJIEI0BATEIILHOCTH CUUTAETCS
BEPHBIM, €CITU MPaBWJILHO YKa3aHa BCs MOCIEI0BATEIbHOCTD HUPD.

[TonHOE coBmazeHre ¢ BEpHbIM OTBETOM — 1 Gas.

Ecnu nonmyiens! ommoOKH WM oTBET OTCYTCTBYeT — O 6asios.

5-# TMI. 3aJlaHHe OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIU
OTBET COBINAJAAET C 3TAJIOHHBIM 10 COJIEP/KAHUIO U TIOJHOTE.

[TpaBHIIEHBII OTBET 3a 3aJaHKe OICHUBACTCS B 3 Oasia.
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Ecnu nonyrena ofHa omubKka\HETOYHOCTH\OTBET MPABMIIBHBIN, HO HE TIOJHBIH — 1 Oa.
Ecnu nonymieno 6onee 1 omrOKku\oTBET HEMPaBHIBHBIM\OTBET OTCYyTCTBYET — 0 Oayuios.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a09HOU (OPMBI
00y4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne /o [TepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckre  MaTepuaibl,  ONpEACNsAIolMe  MPOLEAyphl  OLIEHWBaHUS
MH/INKATOPOB, XapaKTEPU3YIOMIMX JTambl (OpPMUPOBAHUS KOMIIETCHIMH, COJEpXkKarcsi B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIl, pernmaMeHTHPYIOUIMX TMOPSIOK U MPOLERypYy
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOUYHOM aTTeCTalli 00yYaromIUXCs
'VAIL

11. Meroauyeckue yka3aHus 1Jisi 00y4aroImMUXCs 10 OCBOCHHUIO JUCITUTITMHBI

11.1. MeTtoauueckue yKazaHus s OOyYaroIMXCS 10 OCBOCHHMIO JIEKIIMOHHOI'O
MmarepHaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M s[CHOE M3JIo)KeHHe ydeOHoro Martepuasa. Ha3HaueHue COBpeMEHHON JEKIMM B
paMKax JUCHUIUTMHBI HE B TOM, YTOOBI TOJIYYHTh BCIO MH(OpPMAIHMIO MO TeMEe, a B OCBOCHUH
(byHIaMEHTaJIbHBIX NpoOJeM JUCHMILUIMHBI, METOJOB HAay4YHOro IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B ydueOHOM mporecce JeKIus BBINOIHSIET METOJ0JO0THYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO GYHKUMU. JIeKIus pacKpbIlBaeT MOHATUHHBIN amnmapar
KOHKPETHOW oO0yacTh 3HaHUs, €€ MpoOJeMbl, JaeT IEeNbHOE MPEACTaBICHUE O AWUCIUILTUHE,
IOKa3bIBaeT B3aUMOCBS3b C IPYTMMHU AUCHUILUIMHAMU.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YUYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyYeHHE ONbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEIOJIaBaTeNeM;

— pa3BuTHE NOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIIOOBM K  TNpeAMETy M|
CaMOCTOSITENIbHOTO TBOPYECKOT'O MBIIIIJICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbLHOM paboThI;

— TIOJYy4YEHUE 3HAHMH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAayKH M TEXHUKA H O
IIPOTHO3€ UX Pa3BUTHS Ha OJMKalIne roabl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIIEISTH IJaBHbIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKDETHBIM BBIBOJAM, IOBTOPATh WX B  Pa3jIMYHBIX
bopMyIIMpOBKax);

— TOJy4YeHHE TOYHOI'O MOHMMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JlekuMOHHBI MaTepuad MOJXKET COINPOBOXKAATHCS JAEMOHCTpalMed ClIalIoB U
HCIIOJIb30BAaHUEM pa3/IaTOYHOrO MaTrepuaja Ipu MPOBEACHUHU KOPOTKUX JTUCKyCCHM 00
0COOEHHOCTSX MPUMEHEHHS OTIEJIbHBIX TEMATHK 10 TUCLHIIIIHE.

CrpyKTypa npefaocTaBieHusl JEKIIHOHHOTO MaTepuana:

— TIOCTaHOBKA 3aJ1ayu;

— OCHOBHBIE CBEJICHUS 10 TEME JIEKLINU;

—  pe3yJabTaThl U BHIBOJBI.

11.2. Meroauueckue yKa3aHus A 00y4aroluXxcs M0 yYacTUIO B CEeMUHApax
Y4eOHbIM MJIaHOM HE IIPETYyCMOTPEHO
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11.3. Meroauyeckue ykazaHus i1 OOydYalOMMXCA MO TMPOXOKICHHIO MPAKTHYECKUX
3aHATUN
Y4eOHBIM MJIAHOM HE IPETyCMOTPEHO

11.4. Meroauyeckue yKa3zaHUs I OOYYalOIIMUXCS I10 BBITOJHEHHUIO JA0OPATOPHBIX
pabor

B xone BeimonHeHus n1a0opaToOpHbIX padOT oOydaromuiics JOJKEH YIiayOuTh W
3aKpENUTh 3HAHUA, MPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJAMKOW U TEXHUKON
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIUOHHON XapaKTEPUCTUKON OO0y4aromerocs.
Brimonnenue n1adopaTopHBIX pabOT COCTOHUT U3 AKCIEPHUMEHTAIbHO-TIPAKTHYECKON, pacueTHO-
AHAIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHnenue 1ab0opaTOpHBIX pabOT OOYyYAOIIUMCS SIBISIETCS HEOTHEMIIEMOW YaCThIO
U3YYCHUS JUCLUIUIMHBI, ONpEeNesiseMOoll Yy4yeOHBIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreYnBarOIINM PEIICHNE CIICTYIOIUX OCHOBHBIX 33/1a4 00y4YaroIIerocs:

— TpuUOOpeTeHWE HAaBBHIKOB HCCIEAOBAHMS IPOILECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUIUINHBL,

— 3aKperuvieHHe, pa3BUTHE W JETaNIHM3allvds TEOPETHUYECKUX 3HAHUM, IMOITYYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBON MH(OPMAIIMH 110 U3y4aeMOU TUCIUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOM  paboTel ¢ 1mabopaTopHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajilaHue ¥ TpeOOoBaHUA K IPOBE/ICHUIO Ja00PATOPHBIX paboT

1. [Ipuctynare kK paboTe MOKHO TOJIBKO ITOCIIE 03HAKOMIICHUS C pa00YNM MECTOM.

2. Ilepen BKiItOYEHHEM O0OPYIOBAaHUS YOSAUTHCS B TOM, YTO BCS BKJIFOUEHHAS! B CXEMY
KOMMYTAIIMOHHAs armnaparypa (KHOIKH U Jp.) HAXOAUTCS B UCXOJHOM ITOJIOKESHUH.

3. HpI/I BKJIIOUCHUM W B MpoHeCCC Ie4HaTh CJICAUTL 3a IIOKa3aHUsAIMHU OCHOBHBIX
XapakTepHuCTHK (TemMIeparypa cTolia, TeMIepaTypa crona, 001yB U 1p.).

4. K J'Ia60paTOpHBIM 3aHATUAM JOOIYCKAIOTCA TOJIBKO TC CTYACHTBLI, KOTOPBIC YCBOMWIIN
npaBuia O€30MaCHOCTM M pacluCaluCh B JKypHajie OO0 O3HAKOMJIEHHHM C IpaBHJIaMH
0€30MacHOCTH.

5. JlaGopaTopHble pabOTh! BBHIIOIHIIOTCS OpUraioi CTyIEHTOB B COCTaBE HE MEHEE JIBYX
YeIIOBEK.

6. Kaxnaplii CTyAeHT JOJDKeH MOJIrOTOBUThCS K JabopatopHoit pabote. Ilpu
HeI[OCTaTO‘-IHOI\/JI MOATOTOBKE CTYACHT HE NOIMYCKACTCA K €€ BBIIOJIHCHUIO.

7. CoOpaHHas cxemMa U HalUCaHHas NporpaMma JIOJUKHa OBbITh IPOBEpEHa
nperno/iaBaTeseM, KOTOPBIH IMociie MPOBEPKH TaeT pa3pelieHrne Ha TPOBEJICHUE OMBITOB.

6. Bce mepexmoueHust B yCTAaHOBKE U €€ OKOHUYAaTelbHas pa30opka Jenaercss TOJIbKO C
paspenieHus TpernojaBareNs. B ciydae HEBEpPHOCTHM TIIOJNYYEHHBIX JaHHBIX —pabora
nepeesbIBaeTCs.

7. Iocie mepeksIroueHus cxema J0DKHA OBITh TPOBEPEHa MPETI0AaBaTEIIeM.

8. B ciiyuae BO3HMKHOBEHMs aBapUHHOW cUTyalMM (TOsBJICHHE JbIMa, 3amaxa Tapi,
HECBOMCTBEHHBIX 3BYKOB, HCKphl M [p.) Ha paboueM MecTe HEoOXOIUMO HEeMEIEHHO
OTKJIFOYUTh CXEMY OT HaNpspKEHUS M COOOLIUTH 00 3TOM COOBITUH IMPENoAaBaTeNo 6e3 Io0bIX
M3MEHEHUH B cxeMe. BMecTte ¢ mpenoaaBareneM HaJ0 HANTH IPUUUHY aBAPUH U YCTPAHUTH €€.

9. CryneHT oKeH OepekHO oOpalaThCs ¢ MPEeJOCTaBIIeMbIM eMy 000pyAOBaHHEM U
KOMHBI-OTGpHOﬁ TeXHI/IKOI\/’I, 3anpeiacTcs ACjIaTh HAAIMUCHU MECJIIOM, KapaHJalloM HUJIN YCpHUTIaAMHU.
Henb3s 3arpomoxaath pabodee MecTo MpuOopamMu | anraparaMu, KOTOpble HE UCTIOIb3YIOTCS B
nabopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAIH U Jp. IPEIMETHI.

10. K cruenyroomemy 3aHATHIO KaXIbld CTYJEHT JOJDKEH COCTaBUTh OTYET 110
npenplayen 1a0opaTopHoil paboTe B COOTBETCTBUH C YCTAHOBICHHON (OPMOIA.
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CrpykTypa u dopma oTueTa 0 1abopaTopHO paboTe

Otuet o nabopaTopHO# pabOTe TOIHKEH COAEPHKAThH CIECAYIONINE 00s3aTEIbHBIEC PA3/IeIbl:
1. TuTyNbHBIN JTUCT

2. llenp BBIOTHEHUS J1a00PaTOPHOI paboThI

3. [lpuHnmnuanbHble Wi QYyHKIIMOHATBHBIE CXEMbI IKCIIEPIMEHTOB

4. Pe3ynbTaThl 3KCIIEPUMEHTOB

5. Teopernueckue pacueTsl (MMpyU HEOOXOAMMOCTH)

6. BeBoibI o 1abopaTopHoi padboTe

TpeboBanus k 0HOpPMIIEHUIO OTUYETA O JIAOOpaTOPHOU paboTe

Odopmitenne otueTa 1Mo Ja00paTOPHOI pabOTe JOKHO COOTBETCTBOBATh TPEOOBAHUSAM
npaBwiaM oQopMIIeHHS TeKCTOBBIX aokymeHToB ['OCT 7.32-2017, TOCT 2.105-2019 wu
HOpMaTUBHBIM JokyMeHTaMm [V AII (new.guap.ru).

11.5. Meroauyeckue yka3zaHus Il 00Y4aIOMMXCs 110 BBITIOJHEHUIO KyPCOBOTO MPOEKTa/
KypCOBOH pabOThI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

11.6. MeToauueckue yka3aHus JUIsl OOYYarOMIMXCs O MPOXOXKIACHUIO CAMOCTOSATEIbHON
paboTsl

B xone BBIOTHEHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy Mo
3a/laHUI0 M [P METOJUYECKOM PYKOBOJICTBE IMPENOJaBaTelisd, HO 0€3 €ero HernocpeACTBEHHOIO
y4acTusl.

B mporecce BBIMOTHEHHS CaMOCTOSTENLHOW paboThl y oOydaromierocs (hopMupyercs
1enecoo0pasHoe MIaHupoOBaHUE pabouero BpeMeHu, KOTOPOE MO3BOJISET €My pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3alUU MPUOOpPETaeMbIX 3HAHUH, 00eCrevnBacT BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHS, MOMOTraeT IOJYyYUTh HAaBBIKU IOBBIIICHUS
po(hecCHOHATIBHOTO YPOBHSI.

OCHOBHBIMH ~ METOJUYECKMMH MaTepualaMy, HaMPaBIAIOIIUMUA CaMOCTOSTEIBbHYIO
paboty 00yYaromuxcs, ABJISIOTCS UCTOYHUKUA U3 TEPEYHS MEYaTHBIX U JECKTPOHHBIX YUCOHBIX
u3JlaHuil, yka3zaHHbIX B Tabmuie 8. Kpome »5Toro, oOywaromuiicss MOXET TOJIb30BaThCs
AJIEKTPOHHBIMU pPecypcaMu, YyKa3aHHbIMH B TaOymmax 9 u 11.

11.7. MeTtoauueckue yka3aHusl JUIsl OOYyYaroOUIMXCs IO TPOXOXKICHHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadeCTBAa 3HAHUM
00yyaroImuxcs, OCyIIECTBISEMOIO B TEYEHHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JTUCIUIUIAHBI.

Texymmii KOHTPOJIb BKIIIOYAET B ceOsi:

— KOHTPOJIb NOCEIIaeMOCTH;

— YCTHBIN OIIPOC IO MaTepHalaM JIEKIHH;

— YCTHBIN OINPOC IO MPAKTUYECKUM 3aHATHUSM,;

— NUCbMEHHOMW BBINOJIHEHHE 33aJJaHU 1a00paTOPHBIX paboT ¢ 3aIUTON OTYETOB;

— MUCHbMEHHBIN OMpOC B (POpME TECTUPOBAHUSI.

B teuenue cemectpa obyuaronuecs 3arpysxatoT B JUOC I'VAII oTuérHble MaTepuansl, B
cooTBeTcTBUU C ycTaHoBieHHbIMU HIIP TpeGoBanusimu u meronamu nposenenus TKY, a HITP
OLICHMBAIOT 3arpyeHHsle Marepuanbl. Ounenka, caenanHas HIIP, 3aperncrpupoBaHHBIM 1OJ
CBOMM JIOTHHOM U IIApOJIEM, SIBISAETCS OLIEHKON pe3ynbTaToB TKY.

JUig TEKyLero KOHTPOJs yCIEBAEMOCTH HCIOJIB3YIOTCS KOMIUIEKTHI TECTOBBIX 3aJaHMM
no temam. Tect cocrout u3 20 BompocoB. Bpems Bemonnenuss 40 munyT. TecT cumrtaercs
C/IaHHBIM, €CIU BBINMOJHEHO He MeHee 60% 3anmanmif. Pe3ynbTaThl TEKyIIEro KOHTPOJIS
COO00IIaI0TCA CTYIEHTaM HEMOCPEICTBEHHO Ha CIIEYIOIIEeM 3aHITHH.
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Pesynprarel TEKymiero KOHTPOJs YCHEBAEMOCTH YUYWTBHIBAIOTCS TNPHU TMPOBEACHUU
IIPOMEXYTOUHON aTTecTauuu. [Ipm HENPOXOXAEHUM TEKYILIErO KOHTPOJSI CTYIAEHTY CTaBUTCS
OILICHKA «HEY/IOBJIETBOPUTEIIBHOY.

11.8. MeToauyeckue yKa3aHus I8 OOyYaIOMUXCS MO MPOXOXKICHHUIO IMPOMEKYTOYHON
aTTecTanuu.

[IpomexxyTouHass ~ aTTecTanus  OOyYalOIIMXCS  NPEAYyCMaTpPHBAeT  OICHHBAHHE
IPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuruinHe. OHa BKIIIOYAET B
ce0s.

— nuddepeHIMpPOBaHHbI 3ad4eT — 3T0 (opMa OIEHKH 3HAHUH, IOJYyYECHHBIX
00yYJarOIUMCS TIPH U3YYCHUH TUCIMILIAHBI, TIPH BBIMOJHCHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayIHO-UCCIIEAOBATEIHCKUX PA0OT M MPOXOKISHUH MPAKTUK C ATTECTAIIMOHHON OI[CHKOM
«OTJIIMYHOY, «XOPOILIOY, KyJAOBICTBOPUTEIIHHOY, «HEYIOBICTBOPUTEIIBHOY.

[IpomexyTouHass aTTecTalus OICHUBACTCS TO pe3yJbTaTaM TEKYIIEro KOHTPOJIS
YCIIEBACMOCTH U TIPOBOJUTCSA B (popMe dKk3aMeHa. DK3aMeH IMPOBOIUTCS B CMEIIAHHOM (opMme 110
BOIIPOCAM, IMpEJCTaBICHHBIM B Tabmuie 15, B BUE MOATOTOBKH M U3JI0XKEHUS Pa3BEPHYTOTO
otBeta. Bpems Ha moarotosky orseta - 90 MUHYT.
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Jluct BHeceHUs U3MEHEHU B pabouyio MpOrpaMMy TUCHUTLIMHbI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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