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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 TUCHMIUIMHBI OXBAThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C NPUMEHEHHEM
IPOMBIIIJICHHOTO MHTEpHETa Belled U KHOepPU3NUECKUX TEXHOJIOTH.

[IperonaBanre TUCHMIUIMHBI TPEAyCMAaTPUBACT CleAyioue (opMbl OpraHU3anuu
y4eOHOro npolecca: JeKIHH, JJabopaTopHble paboThl, CAMOCTOSTEIbHAs padoTa 00yyaroIerocs.

[TporpaMMo#l TUCHMIUIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXKYTOUYHAs aTTecTauus B popme auddepeHInpoBaHHOIO 3a4eTa
(7 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

dopmupoBaHuEe y 00YyYaroIIMXCS TEOPETUYECKUX 3HAHWNW M MPAKTHUYECKUX YMEHUU U
HABBIKOB B 00JIACTH TIPOEKTUPOBAHUS, MOJICTHUPOBAHUS U OTIAIKH KHOSPPUZUIECKUX CUCTEM.

1.2. JucuunnuHa sBiasercs (PaKydbTaTUBHOW JUCHUIUIMHOM 1O  HAIpaBICHUIO
o0pa3oBaTeNbHOI MporpaMmbl Beiciiero oopasosanus (nanee — OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3yJIbTaTOB OOYUEHHUS [0 AUCLUUILINHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTatamMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCUMILIUHBI OOyYalOMUNCA AOHKEH 00JaJaTh CleNyHNIMMHU
KOMIIETCHIIMSIMH WM UX 4acTsiMu. KOMIETeHIINY U MHAUKATOPBI MX JOCTHKECHUS TIPUBEIICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETSHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Kon n HauMeHoBaHME HHIUKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKCHMS] KOMIIETEHIIUU

I1K-5.J1.4 ucronp3yeT CreralibHOe
[1K-5 Criocoben A Y 1
MPOrpaMMHOE 00eCIIeYeHUE JIJIs
MIPOBOJIMTDH aHAH3 U
IPOrPaMMHUPOBAHUS MUKPOKOHTPOJIIICPOB U
KOHTPOJIb ITAPAaMETPOB H

. HACTPOMKH TEXHOJOIMUECKUX TapaMeTPOB U
[Tpodeccuonanephpie | ycnoBuid paboThI
PEXKUMOB pabOTHI OOBEKTOB

KOMIIETEHITHH OTJIEIbHBIX 9
npodeccuoHaNbHON IeATEIbHOCTH
KOMITOHCHTOB
. | IIK-5./0.5 ocyiiecTBisieT OUEHKY TEKYILETO U
AIIEKTPOIHEPTETUYECKOM
CHCTEMEL MIPOTHO3UPYEMOT0 AJIEKTPOIHEPTETUYECKOTO

PEXKUMa SHEPIrOCUCTCMBI

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MoXeT 6a3supoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOLITUMUCS
[IPU U3YYCHHUH CIICTYIOUTUX JTUCIUIUINH:

— «MareMaTHYeCKHE OCHOBEI TCOPHUH YHEPIreTHYCCKUX CHCTEM,

— «DHepreTuyeckas 3J€KTPOHUKA,

— «OOBEKTHO-OPUEHTUPOBAHHOE IPOrPaMMUPOBAHUE,
«PacnpejiesieHHBIC MHTEIICKTYAJIbHbLIC YHEPrOCHCTEMBI».

3HaHUs, TOJyYEHHbIE MPU HM3YYEHHHM MaTepuaia JaHHOW JTUCHUILUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HA4YeHHE, TaK W BCIIOMOTATENbHOE HCIIOJIB30BAHUE TMPU TMPOXOKICHUU
MIPOU3BOJICTBEHHON MPEATUTUIOMHON MPAKTUKHU M MOATOTOBKE BBIMYCKHON KBaTU(UKAIMOHHON
paboThl, M U3YYCHUH APYTUX AUCIUTUINH:

— «CucTeMbl 1 METOJIBI HICKYCCTBEHHOI'O MHTCICKTA B DJIEKTPOYHEPIETUKEY,

— «lubdpoBoe NPOCKTHPOBAHUEY,

— «HamexXHOCTh  DJIEKTPOMEXAHMYECKMX M BJISKTPODHEPIreTHYCCKUX  CHCTEM W
KOMIIJIEKCOBY.

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJIOEMKOCTH OTACNbHBIX BHJIOB Y4eOHOM
paboTHI 10 TUCIUTUTHHE (M paclpeie]ICHHE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPeICTaBICHBI B
Tabnure 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh AUCITHIITUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
(Oqztct;aﬂ mpyooemkocmov  Oucuyunaunst, 3E/ 2/ 72 2/ 72




H3 Hux uacoe npakmuueckoii n0020MmMo8Ku 17 17

AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexru (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3ansrus  (113),
(dac)
naboparopusie padboTs (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac)

Camocmosmenvnasn paboma, Bcero (dac) 38 38
Buo npomesicymounoit ammecmayuu: 3aqet, | Judd.

Hudd. 3au.
audd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.) 3au.

4. ConepxaHue JUCITUTIIMHBI
4.1. Pacnpezenenue TpyA0€MKOCTH JUCHUIUIMHBI IO pa3jiejaM U BUIaM 3aHSITHI.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Jlexuun | 13 (C3)[ JIP | KIUKP

Pazgensl, TeMbI JUCITUTLIMHEI (uac) (aac) (4ac) (dac)

CP (uac)

Cewmectp 7

Paznen 1. ba3oBrsie moHATHS KHOEPPUZNIECKIX
CHCTEM.

Tema 1.1. Ba3zoBble MOHSATHS U OCHOBBI
KHOep(PHU3NIECKUX CUCTEM.

Tewma 1.2. O600mierHas cxema KnOephr3nIecKoi
cuctembl. Uuayctpus 4.0 u nepexo/1 B MHAYCTPHIO 3 4 8
5.0.

Tewma 1.3. IIporpaMMHO-amnmapaTHasi 9acTh
KHOep(PHU3NIECKUX CUCTEM.

Tema 1.4 Chepbl mpuMeHEHUS! HHAYCTPHATBHBIX
KrOep(pH3NIECKUX CHCTEM.

Paznen 2. LludpoBbie TEXHOIOTHH B
KHOepPU3NUECKUX CHCTEMAX.

Tema 2.1. [IpoMbIlIIICHHBIH UHTEPHET BeLICH U
MPOU3BOJCTBEHHbIE KHOEPPUZNIECKUE CUCTEMBI.
Tema 2.2. Kubepdusndeckne cucteMbl OBEPKU
KOHTPOJIBHO-U3MEPUTENBHBIX YCTPOMCTB.

Tema 2.3. TexHOIOTMHM KOMITBIOTEPHOTO 3PEHUS B
KrOep(pU3NIEcKnX cucTeMax.

Tema 2.4. TIpoekTupoBaHNE HHAYCTPHATIHLHBIX
KHOep(PU3NIECKUX CUCTEM.

Paznen 3 [IpoekTupoBanue 1 MOJAECIUPOBAHNE
KHOEepPU3NUECKUX CHCTEM.

Tema 3.1. Mcrionb3oBaHue BCTPauBacMbIX CHCTEM B
KnOep(HU3NUECKUX CHCTEMAX. 4 4 10
Tema 3.2. IIpoekTupoBaHre BHIYACIUTENEHON
KOMITOHEHTBI KHOEep(PHU3HIECKON CHCTEMBI.

Tema 3.3. MosenupoBanue KuOepQU3HIECKUX CUCTEM.




Paznen 4. Vicnionbp3oBanue KHOEpHU3NIECKON CHCTEMBI
IPH yIIPABICHUH 3JIEKTPOCTAHIIUH.

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

Tema 4.2. BeiOop KOMIIOHEHTOB KHOEpHU3NICCKOM
CHCTEMBI YIIPaBJICHUS! THOPUIHON 3JEKTPOCTAHILIUEH. 4 4 10
Tema 4.3. Pa3paboTka ynpasineHus Kuoeppuznueckon
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

Hroro 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 pa3esoB U TeM JEKIIMOHHOTO LUK

Howme
P HasBanwue u conepkanue pas3/iejioB U TEM JICKIIMOHHBIX 3aHATUI
pazziena
1 Paznen 1. bazoBble mOHATHSA KHOEPDHU3NIECKUX CUCTEM.

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

— omnpenenenne kudepdusuaeckoit cucremsl (KOC);

— KitoueBble xapakrepuctuku KOC;

— HCTOpUS BOZHUKHOBEHUS U pa3BUTHs KoHLenuuu KOC;

— ominune KOC or TpaauIMOHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM;

— OCHOBHBIE NTPUHLHUIBI paboTel KDC;

— npumepsl npocredmux KOC B moBceqHEBHON KU3HU;

— POJb CEHCOPOB U akTyatopoB B KOC;

— 0a30Bble MOHATUS KHOSPHETUKU U TEOPUH YIIPABJICHUS.
Tema 1.2. O600miennas cxema kubepdusmueckoii cucremsl. Manycrpus 4.0 u
nepexoA B unayctputo 5.0.

— crpykrypHasa cxema KOC;

— ypoBHHU B3aumoencteusi B KOC;

— nonsatue Ungyctpuu 4.0, e€ Ki1roueBbie TEXHOIOTHH;

— ocobenHocty Muaaycrpuu 5.0;

— 3BOJIIOIMS MPOMBIIUIEHHBIX peBotonuil 1 poib KOC B HuX;

— cpaBHeHue napagurm Uamycrpun 4.0 u 5.0;

— BnusiHue KOC Ha TpaHchopMaiuio Mporu3BoICTBEHHBIX MPOIIECCOB.
Tema 1.3. IIporpaMMHo-anmnapaTHas 4acTh KHOEPPUIUUIECKUX CUCTEM.

— anmnaparsble KoMnoHeHTsl KOC;

— THIBI CEHCOPOB, UCOIb3yeMbIX B KOC, 1 X XapakTepuCTUKH;

— MPUHIUIBI pabOTHI U Ki1accu(UKAIHSI aKTYyaTOpOB;

— KOMMYHHKAIIMOHHBIE MIPOTOKOJIBI M CTaHJAPTHI;

— mnporpaMMHble KOMIIOHEHTB KOC;




— 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 poMblIlieHHoro 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;

— HHTerpaunusi CUCTEM KOMITbIOTEPHOTO 3PEHUs C YIPABIISIOMIUMU 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;
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— 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 7
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. CamocrosrenbHas padoTa 00yJarOIIIXCs

Buasl camocTosTensHON paboThl U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0nuLe /.
Tabmuua 7 — Buasl caMoCTOsTENIbHOW pabOTHI U €€ TPYA0EMKOCTh

o Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeopeTHIecKOro MaTepuania
10 10
quciuminiel (TO)
[TonroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
IToaroroBka K mMpoOMeXyTOYHOMU 8 8
atrecrauuu (ITA)
Bcero: 38 38

Tabnuua 8— IlepeyeHpb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUN

5. Ilepedyens yueOHO-METOUYECKOTO 0OECTICUSHUSI

JUIS CAMOCTOSITENIbHON paboThl 00yUaIOIMXCs 110 TUCHUITIIMHE (MOAYIIIO)
Y4eOHO-MeTOAMYECKNE MaTepHalibl A CaMOCTOSTENbHON paboThl 00yYaromIMXCsl yKa3aHbl B
I.11. pa3aenos 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN

[lepedyeHb MeUaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpUBEIeH B Ta0IUIE 8.

Kommaectso
AK3EMILIIPOB B
Ugll_ﬂg:[l;)/ cc buGnuorpaduueckas ccplika 61/121;(1);:1@
AIIEKTPOHHBIX
9K3EMIULIPOB)
https://znanium.ru AmnppeitunkoB, A. B. IHTemIeKTyaibHBIC
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[catalog/product/2246664 UH(POPMAIIMOHHBIC CUCTEMbI U METO/IbI
HCKYCCTBEHHOT'O MHTEJUICKTA : yueOnuk / A.B.

Anpgpeiiunkos, O.H. AnapeitunkoBa. —
Mocksa : UHOPA-M, 2026. — 530 c.

681.5 D 45 DIIEKTPOIHEPTETUUECKHI KOMILIEKC CO 25
CBEPXIPOBOIHUKOBBIM 000PYIOBAaHUEM:
pa3paboTKa, CO3J]aHne, UCCIICIOBAaHUE:
moHnorpadus /Asropsi: M.B. bBypakos, C.B.
Conénniit, C.C. Tumodees, M.A. Typy6aHos,
J.B. lumnakos, B.®. [umuiakos / mox pes.
B.®. lllumakosa, FO.A. AHTOXUHOM. —
CII6.: I'YAIL, 2018. — 288 c.

https://lib.guap.ru/jirbis2/ Brinonaenue paboT 1o 0JHOM Wi
index.php?option=com_irbis | Heckoapkum mpodeccusim padbounx,
&view=irbis&ltemid=108 JOJDKHOCTSM Clyxanmx — Hamagauk
KUIInA: Metoanyeckue ykazaHus K
BBIMOJIHEHUIO JTabopaTopHbIX padot / C.B.
Conénsrii, A.K. IIpomaxona, O.f. Conénas. —
Canxkr-IlerepOypr, 2017. — 75 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIICKOMMYHHUKAITMOHHON ceTr «HTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB UH(OPMALMOHHO-
TEJICKOMMYHUKAIIMOHHONW cetn «WHTepHeT», HEOOXOAMMBIX IS OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tadmmie 9.

Tabmuma 9 — IlepedyeHb 9JIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB  HH(MDOPMAIIMOHHO-

TEJICKOMMYHHUKAIMOHHOU ceTr «HTepHeT»

Ne n/nn HanmeHnoBanue

1 OnexTpoHHbld Katanor Oubnuorexku ['VAII ¢ noctynmoMm k 06a3e MOIHOTEKCTOBBIX
uzganuit (https://lib.guap.ru.), goctym yepes nuuHBI KaOWHET YMTATEs] OHOTHOTEKH
I'VAIL

2 Hayunas snextponnas 6ubnmuorexa «eLIBRARY» (https://elibrary.ru/), moctym uepes
JTUYHBbIN KabuHeT unrarens oubnuorexu ['YAIL a taxxke no IP -agpecam I'YAIL

3 OBbC «Jlamby» (https://e.lanbook.com/), noctym depe3 nUUHBIA KaOWHET YUTATENS
oubmmorexu ['YAII a Taxxe no IP -anpecam I'VAII

4 OBC Znanium ( https :// znanium . ru /), goctyn 4epe3 NUYHBIH KaOHMHET YMTATEINS

oubmmorexku ['YAIIL a Taxke mo IP -anpecam I'VAIIL

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIOB3YEeMOTO TIPH OCYIISCTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyenb nporpaMMHOTo 00ecTieyeHHs

Ne i/ HaumeHnoBanue

1 DnekTpoHHas MH(pOpMaIMoHHO-00pa3oBarenbHas cpena ['YAII «WHTerpupoBaHHas
cpena ooyuenwusi» (https://pro.guap.ru/) pazpadborana corpyanukamu ['Y AIT (BBeneHa B
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skcrutyaraiuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepedens Mofysei u
X QYHKIIMOHAIBHOE HA3HAYCHUE U3JI0KEHBI 110 CCBUIKE https://guap.ru/it/system/iso

2 OdunmanbHplii  cadT oOpazoBaTenbHON opranuzamuu B cetH  «MHTEpHET»
(nttps://guap.ru/), paspaboran corpyaHukamu I YAII (BBemeH B OIKCIUTyaTaluio
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (morosop I'VAII, urdopmalius o JMIEH3UH IPEACTABIEHA 10
cepuike https://guap.ru/it/system/iso/po)
4 MathWorks MATLAB (norosop I'VAII, napopmMalus o JMIEH3UU MPEICTABICHA 10
cebuike https://guap.ru/it/system/iso/po)
5 Arduino IDE (utiensuu GPL/LGPL/MPL)
8.2. Ilepeuenb HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM,UCII0JIb3YEMBIX npu

OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCITUILINHE
[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
tabnue 11.

Tabnuna 11— [lepeuenb nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HaunmenoBanue

1 DnektpoHHblii Katamor oubauoreku ['YAIL ¢ goctymom Kk 6a3e MOTHOTEKCTOBBIX
uzganuii (https://lib.guap.ru.), goctym yepes nuuHbI KaOWHET YMTaTEss] OMOIMOTEKH
I'VAIL

2 Hayunas snextponnas 6ubanoreka «eLIBRARY» (https://elibrary.ru/), noctyn uepes
TUYHBIN KabuHeT untarens ouonuoreku I'Y AIL a taxxe no IP -agpecam I'Y Al

3 ObC «Jlampy» (https://e.lanbook.com/), moctynm depe3 nMYHBI KaOMHET YUTATEIS
oubmmotrexku 'Y AIl, a Taxoke o IP -anpecam 'Y ATL

4 DBC Znanium ( https :// znanium . ru /), moctym 4epe3 JMYHBIA KAaOWHET YUTATEIS

oubmmorexku ['YAIIL a Taxke mo IP -anpecam 'V AIIL

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW JuIi  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, IPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOUMOCTH)
1 | MynbTumenuitHast JeKIIMOHHAS ay IUTOPHSL: 21-21 (yn. bonbmias

Crnenmnanu3upoBaHHas MeOeb; TEXHUUECKHE CPEICTBA Mopckas, 1.67, muT. A)

00y4eHHUs, CITy’Kalllye JJIs MPeICTaBIeHUs yueOHOM
nHpopManuu 60JIBIION ayAUTOPHH; HAOOp
JeMOHCTPAalMOHHOT0 000pyaoBanus (MHTepakTHBHBIN
MYJIbTUCEHCOPHBIN JUCIUIEN HA IIEPEKATHOW CTOMKE
FocusTouch duaronans 70" — 1 ., [I9BM — 1 1mt.);
ObecrieyeH 1OCTYI B 3JIEKTPOHHYIO MH(OPMALIOHHO-
obpazoBarenbhyto cpeny 'Y All o nokanbHOM
BBIYHCIIMTENILHON ceTH miu Touke pocryna WiFi.

2 | JJaboparopusi KOMIIBIOTEPHOTO MOIETHPOBAHUS: 31-04 (yn. bonmpimas

— ChOenuan3upoBaHHasi MeOeIb; Mopckast, 1.67, ut. A)
— TEXHMYECKHe CpelcTBa  OOyYeHHs, CIyXalme  JUIs
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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

npencrasieHus yueOHoi uHpopmauuu; [I9BM - ucnei
nHTepakTuBHBIM HTC- 1 mT.

Jlaboparopuoe obGopynoBanme: [IDBM — «Mecro pabouee
aBTOMAaTHU3HpOBaHHOE» — 18 miT.

ObecnieueH 1OCTYM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny ['YAII o sokanbHON
BBIUUCIIUTENIbHOM ceTH win Touke goctymna WIFI.

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUYHOH aTTeCcTaIlun
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS IPOBEACHUS IPOMEKYTOYHOW aTTeCTalluu
00ydaromuxcs Mo JUCUUIIINHE MPUBEACH B Tadimie 13.
Tabmuua 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTo4HOM arrecTauyuu [IepedyeHb OLICHOYHBIX CPEACTB

Crmcok BOIIPOCOB;

nddepeHMpOBaHHBIA 3aUET
Hudppep p TecTnl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4arolMMKCcs NPUMEHsAETCsl S-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KOoTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET HUCIIOJIb30BATHCS
100-0annpHast ~ mKajga  MOJAYJIBHO-PEWTHMHIOBOM  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu o1ieHKH YpOBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHITUH

XapakreprucTrka chOPMUPOBAHHBIX KOMITETEHIUI
5-0ayuipHasd MmIKaia PaKTep (bopnupo

OO0yyarommiics:

— TIIyOOKO M BCECTOPOHHE YCBOWJI IIPOTPAMMHBINA MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONUpAasCh HA 3HAHWS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEPATYPHI,
COTIINYHOY TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKCHHUS C MPAKTUYCCKOH
«3aYTEHO» JeSATEIILHOCTHIO HATPABIICHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOABI M 000OIIEHHS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIelIUaTn3UPOBAHHBIX HOHHTI/II/I

— npaBuibHO BeIMOIHUI 0T 90% 10 100% TecTOBBIX 3aIaHui

OO6yuaromuiicst:

— TBEP/IO YCBOUJI MPOTPaMMHBIN MaTepua, rpaMOTHO H, 1O CYIIECTBY,
M3Naraet ero, Onupasich Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

«XOPOIIIO» — YBS3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHUECKOH JCSITEIHHOCTHIO
«3a4TEHO» HaIpaBIICHUS;

— apTyMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIenaeT BBIBOABI U 0000IIEHHS

— BJIQJICET CHCTEMOM CIIeNATN3NPOBAHHBIX TTOHITHA.

— npaBuiIbHO BRIMOJTHUI OT 70% 10 89% TecToBBIX 3agaHuil

— 0o0yyJaromuiics YCBOWJI TOJBKO OCHOBHOHM MPOTpaMMHBIN MaTepua,
[0 CYUIECTBY, M3JIaraeT €ro, ONnupasich Ha 3HAHUS TOJHKO OCHOBHOM

JUTEPaTypHI;
— JIOITyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;
«yIOBJIETBOPUTENIBHO» | — HCIBITBIBAET 3aTPYJHEHMsS] B IPAKTMUECKOM IPUMEHEHUW 3HAHUMN
«3aYTEHO» HaIpaBJICHUS;

— c1abo apryMEeHTHPYET HAayUHBIC MTOJIOKCHHUS,

— 3aTpyAHSIETCS B (bopMleHpOBaHI/m BBIBOZOB M 0000ILEHNI;

— Y4aCTHYHO BJIAJICCT CHCTEMOil CIICHAIN3UPOBAHHBIX IOHSTHH.
— IIPaBUJIBHO BBIMOIHWI OT 51% 110 69% TeCTOBBIX 3aHaHHI
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Or11eHKa KOMITETEHITUH

XapakreprcTrka chopMUPOBAHHBIX KOMITETEHITUH
5-0ayubHas mKaina P p (opmpo

MarepHania;

«HEYAOBJICTBOPUTCIILHO» | paCCMOTPCHHUNU np06neM B KOHKpPCTHOM HAITpaBJICHHUU,

— oOyyaromuiicss He YCBOWJI 3HAYUTENbHOM YacTH MPOrpaMMHOIO

— JIONYCKAaeT CYIIECTBCHHbIE OMMOKH W  HETOYHOCTH IMIPH

«HE 3a4YTCHO» — UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IIPUMCHCHHU U 3HaHPII>i;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJTOXKCHHUS;
— He (JOpMYIHPYET BHIBOAOB M 000OIICHHIA.

3
— MPaBWJIHHO BEITOIHUI MeHee 51% TecTOBBIX 3aJaHnui .

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIE MATEPHAIIBI.
Bompocsr (3amaun) ajis sK3aMeHa mpeacTaBiIeHbl B Taonwuie 15.

Tab6muia 15 — Boripocs! (3amaun) s SK3aMeHa

No /it [Tepedyens BonmpocoB (3a1av) s IK3aMeHa Kon
UHJIMKaTopa
Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO
Bomnpocs! st nudd. 3auera npeacrasieHsl B Tadbmuie 16.

Tabmuna 16 — Bonpocs! ansa audd. 3auera

Ne Ilepeuenp BonpocoB it qudd. 3auera Koz

/o WHJUKAaTOpa

1 | Haiite onpeneneane KuOephu3nIeckoi CHCTEMBI. MK-5.1.4

2 | OnuimuTe OCHOBBI MOJICIMPOBAHUS KHOEPPHU3UUECKUX CUCTEM. MK-5.11.4

3 | Ilepeuncaute chepbl NpUMEHEHUS] KHOSPPHUINIECKUX CUCTEM. K-5./1.4

4 | HazoBuTe npo0OiieMbl, BOSHUKAIOIIUE MIPH MOCTPOSHUH KHOEp(HU3MIECKIX [K-5./1.4
CHCTEM.

5 | O0bscHuTe, KakuM 00pa3oM KuOeppu3nIecKas crucreMa MPUMEHSETCS B [K-5./1.4
SHEpreTHKE.

6 [lepeunciuTe KOMIOHEHTHI, BXOIAIINE B COCTaB KuOeppu3nyeckoi [K-5./1.4
CUCTEMBI, U IPUBEANTE KOHKPETHBIE IPUMEPBI.

7 JlaiiTe onpeneneHre BCTPOSHHON CUCTEMBI. K-5./1.4

8 [lepeuncanre MeTo1bl ynpaBieHUs KHOep(hu3ndeckol cCuCTEMOH. MK-5./1.4

9 | lIpuBenute kmaccuukanuio cymecTByromux kuodepduzmueckux cucrem | [1K-5.71.4
KpPaTKO OXapaKTepU3YHTe KKy KaTETOPHIO.

10 | YkaxkuTe pazauuusi MeXIy BCTPOSHHON cHCTeMON U Kubepdu3mueckon [K-5./1.4
CHUCTEMON.

11 | HaiiTe onpeeneHre HHAYCTPHAIbHONU KHOEpU3NIECKON CUCTEMBI. MK-5./1.4

12 | Iepeuncnure 00IACTH MPUMEHEHHS HHIYCTPUAIBHBIX KHOSPPU3NIECKUX [K-5./1.4
CHCTEM.

13 | JaiiTe onpe/esieHHe HHTEIUIEKTYAIbHBIX MPOU3BOICTBEHHBIX CHCTEM. K-5./1.4

14 | Onumute posib kMOepHU3NIECKUX CUCTEM B HHTEIUIEKTYaJIbHBIX IIK-5.11.4
IIPOU3BOJICTBEHHBIX CHCTEMaX.

15 | Maiite onpeaeneHre KubepOoe30nacHOCTH. MK-5./1.4

16 | OOBscHUTE 0OCOOEHHOCTH OOeCIIeYeHHsI KHOepOEe30IMacHOCTH IS IIK-5.]1.4
MHTEJUIEKTYaJIbHBIX TPOU3BOJCTBEHHBIX CHCTEM.

17 | Haiite onpeneneHure ypoBHel KuOephu3n4eckoil CUCTEMBI U IEPEUUCITUTE IK-5./1.4
uX.

18 | MaiiTe onpejenieHHe MPOMBIIICHHBIX HHTEIUIEKTYaJIbHBIX TAHHBIX. MK-5./1.4

19 | OnumuTe cocoObl MPUMEHEHHST TPOMBIIUICHHBIX HHTEIUICKTYITbHBIX [IK-5./1.4
JIAHHBIX B KHOEPPHU3UUECKUX CUCTEMAX.

20 | OxapakTepu3syiiTe mporecc YIpaBieHHst HHAYCTPHATbHOU MK-5.1.4
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Kubephu3nyecKoi CHCTEMOH.

21 | Ilepeuncnure cepbl MPUMEHEHUS UHTYCTPHAIBHBIX KHOEPPU3MIECKIX [K-5.1.4
CHCTEM.

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

23 | Onumure kubepPpu3nuecKuil MoaAXo1 K co3aanuio BerpauBaemoit cucrtemsl. | [TIK-5./1.4

24 | OOBsicHHTE, KaK KHOEep(HU3NIECKHUE CUCTEMBI TPUMEHSIOTCS B TIPOIIecce [K-5.1.4
MOBEPKU KOHTPOJIBHO-U3MEPHUTEIBHBIX TPUOOPOB.

25 | JlaliTe onpeneneHre TEXHOJIOTHH KOMITBIOTEPHOTO 3PEHHUSI. I1K-5./1.4

26 | [IpuBenute nmpuMepsl TU(PPOBBIX TEXHOJIOTHH, HCTIOIb3YEMbBIX B IK-5./1.4
KuOep(hU3NYECKUX CHCTEMaX.

27 | N3noxure mpuHIUI pabOThl KHOSPPU3NUECKON CHCTEMBI C IPUMEHEHHEM [K-5.1.4
TEXHOJIOTUH KOMIIBIOTEPHOTO 3PCHUSI.

28 | Onumute mpoOaeMbl MPOSKTUPOBAHUS BBIYHUCIUTEIIBHOW KOMITIOHEHTHI IK-5./11.4
KrOepPU3NIECKOM CUCTEMBI.

29 | OObscHUTE, KaK KHOEP(HU3UIECKHUE CUCTEMBI HCTIONB3YIOTCS IS [K-5.1.4
AaBTOMATH3aIMU IPOU3BOJICTBEHHBIX IPOILIECCOB.

30 | JlaiiTe onpeneneHne anmapaTHOW YacTu Knoep(pu3ndecKon CHCTEMBI. I1K-5./]1.4

31 | IIpuBenuTe MpUMEPHI UCTIONB30BaHUS KHOEPPH3MUECKUX CHCTEM B [K-5./1.4
pOOOTOTEXHHKE.

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

33 | Ilepeuncnure OCHOBHBIE TPEOOBAHMS K TOCTPOSCHUIO KHOEPPU3UUSCKHIX [IK-5./1.4
CHCTEM.

34 | OOBSICHUTE POJIb TAHHBIX JIJIS1 HHIYCTpUaIbHbIX kKnOepdusnueckux cucrem. | I1K-5.]1.4

35 | Onummwre npouecc BHEAPEHUS KHOSPPU3NIECKON CUCTEMBI B [K-5.11.5
IIPOU3BOJICTBO.

36 | OxapakTepu3yiTe Moaxoapl K MogenrpoBanuto kuodephusndeckux cucrem. | [IK-5./1.5

37 | Ilepeuncnure OCHOBHBIE TPEOOBAHMS K TOCTPOSCHUIO KHOEPPUZNUSCKIX IK-5.1.5
CHCTEM.

38 | HazoBuTe nporpammsl, CIOCOOHbIE OCYIIECTBIATH MOJICIMPOBAHUE MK-5.0.5
KHOep(HU3NIECKUX CHCTEM, U KPATKO OXaPAKTEPU3YHTE MX BO3MOKHOCTH.

39 | Onummre mpoOIeMbl, BO3HUKAIOIINE TIPU MPOSKTUPOBAHUH IIK-5.1.5
BBIUMCIIUTENIbHOW KOMIIOHEHThI KUOep(hU3UIECKON CHCTEMBI.

40 | [aiite onpeneneHne BHIYUCIUTEIBHON KOMIIOHEHTH KHOEP(PUZNIECKUX [IK-5.14.5
CHCTEM.

41 | [lepeuncnure TEXHOJIOTUU, TPUMEHsIEMbIE B Kubeppusnueckux cucremax, u | [IK-5.J1.5
IIPUBEUTE IPUMEPBI UX UCIOIb30BAHHUS.

42 | JlaiiTe onpeneneHne HHTEIICKTYIbHBIM TEXHOJIOTUSM H OTUIIATE X [IK-5.14.5
MCMOJb30BaHUE B KMOEepPU3NUECKUX CHCTEMAX.

43 | IlpuBenuTe KOHKPETHBIE TPUMEPHI PUMEHEHUST KHOSPPU3NIECKOM IIK-5.1.5
CHCTEMbI Ha MPOU3BOICTBE.

44 | Maiite onpesesieHuE NIPOMBILIUIEHHOTO HHTEpHETA BelleH. [IK-5. /1.5

45 | O0BsICHUTE, KaK MHTEPHET Belei NCIIOIb3yeTcs B KHOepPU3nUeCKuX M[K-5.1.5
crcTeMax.

46 | JlaiiTe ompejelieHue IporpaMMHO-UH()OPMAIIMOHHONW CHCTEMBI. IK-5.11.5

47 | Onumure NpUMEHEHUE MPOrpaMMHO-MH()OPMAITMOHHON CUCTEMBI B [K-5.1.5
KHOeppU3NYECKUX CUCTEMAX.

48 | HazoBuTe KpUTEpUH OLIEHKH KHOep(hU3nIecKOi CUCTEMBI. MK-5.J1.5

49 | TlepeuncauTe STANbl MOACITHPOBAHUS KHOSPHUZNICCKUX CHCTEM. MIK-5. /1.5

50 | [lepeuncnure chepbl IPUMEHEHUS] MHIYCTPUAIBHBIX KHOEPPU3NUECKUX K-5.1.5

CHUCTEM.
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51 | [IpuBenuTe mpUMepsl MPUMEHEHUS KHOEPPHU3NUECKUX CUCTEM B NK-5.J0.5
JIEKTPOIHEPTETUKE.

52 | Ilepeuncnure 0cOOEHHOCTH UHTErpAlK KHOEP(HU3NIECKUX CHUCTEM B [K-5.1.5
JIEKTPOCHAO0KEHUE.

53 | O6bsacHuTe, 3a4eM B KHOepU3NIECKOI cucTeMe He0OX0AUMO YUUTHIBATh MK-5.14.5
cucreMy 0e30I1acCHOTO 0CTyIa.

54 | llpuBenuTe mpUMEpHI BPEAOHOCHBIX aTak Ha KHOEep(PU3HMUECKYIO CUCTEMY. MIK-5. /1.5

55 | [lepeuncnure MeTOBI OOECIICUCHHST OE30IACHOCTH KUOEpPU3HIECKOM ITK-5.11.5
CHCTEMBI ¥ KPATKO MOSICHUTE KK IbIN.

56 | OnumuTe yCTpOHCTBO U MPUHITUI PaOOThI KHOSPPU3NUECKON CHCTEMBI IMK-5.11.5
yHpaBJeHUs] THOPUIHON AIEKTPOCTAHLIHUEH.

57 | O6bsacHuTe, Kak kuOepduznyeckas cucTeMa IPOU3BOIUT TUATHOCTUKY [K-5.1.5
TUOPUIHOM 3JIEKTPOCTAHIIMH.

58 | [lepeuncnure KOMIOHEHTHI KHOEPPHU3NUECKON CUCTEMBI YIIPaBICHUS [K-5.1.5
THOPUJTHOM DJICKTPOCTAHITHCH.

59 | Onumure, KakuM 00pa3oM OCYIIECTBISETCS MOHUTOPHHT JaHHBIX IIK-5.1.5
JIEKTPOCTAHLIMY C ITOMOIIBIO KUOep(hU3nYeCcKOi CUCTEMBI.

60 | Uznoxxute anroput™ paboTHI ypaBiIeHUsT KHOEPPUINIECKOI CHCTEMBI [K-5.11.5
TUOPUIHOM 3JIEKTPOCTAHIIHH.

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

62 | [lakiTe onpenencHue YeI0BEKO-MalIMHHOTO nHTEepdetica kubepdusnueckonn | [1K-5./1.5
CHCTEMBI.

63 | Oxapakrepusyiite KUOEPPUINYECKYIO CHCTEMY YIIPaBIICHUS IK-5.1.5
IIEKTPOMEXAHNYECKUX KOMIICKCOB.

64 | OnumuTe NpUMEHEHUE TEXHOJIOTUI BUPTYAIBHON U JOTOTHEHHOU IIK-5.1.5
PeaTbHOCTH B TOCTPOEHUH KHMOep(hU3nIEeCKON CUCTEMBI.

65 | OOBsCHUTE, KaK OMPEACIISIETCSI COCTOSIHUE 3JICMEHTOB CUCTEMBI HA OCHOBE [K-5.14.5
JAHHBIX, TOJIyYEHHBIX OT KHOep(hU3NIECKON CUCTEMBI.

66 | OxapakTepu3yiTe CHHTE3 ITapaMeTpa OTiepaTopa yIpaBICHHS IS IK-5.11.5
KnOep(hU3NYECKUX CUCTEM Pa3IMYHbIX KJIACCOB.

67 | OnummTe Mporecc HaCTPOMKH KOMIIOHEHTOB KHOEPPU3NIECKOI CHCTEMBI [IK-5.14.5
ynpaBJIeHUs] THOPUIHON AJIEKTPOCTAHLIUEH.

68 | M3nmoxxuTe anropuT™m ympasieHus cepBepamu B kubepdusmueckoii cucreme | [IK-5./1.5

ynpaBJIeHUs] THOPUIHON AJIEKTPOCTAHLIUEH.

[lepeuens Tem TSl BHIIOTHEHUSI KypCOBOTO MPOEKTa/ KypcOBOi pabOThI MpeCTaBICHBI
B TaOmure 17.
Ta6muia 17 — IlepedeHs TeM UIs BBIIOJIHEHHsI KYPCOBOTO MPOeKTa / KYpCOBO# pabOThI

Ne /it
paboThI

[TprMepHBIii TepeueHb TeM ISl BBIITOJIHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO

Bompocel 11 mpoBeneHHMsT TPOMEXYTOYHOM aTTecTallid B BHJIE€ TECTUPOBAHUS
IIpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [TpumepHbIi IepeueHb BOIIPOCOB ISl TECTOB

No

/o

[IpuMepHBIil mepeyeHs BOIIPOCOB ISl TECTOB

Kon
WHJMKATOpa

1 mun. 3a0anue KombUHUPOBANHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMEEmMa

Wuctpykrust: [IpounTaiiTe TEKCT M BRIOEPUTE MPABUILHBIN OTBET

1 ‘KaKoﬁ NPUHLMI _ SIBJSIETCS.  OCHOBHBIM _ JUis  o0ecreueHus pa6OTBI‘ IIK-5.1.4
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KuOepPU3NIECKON CUCTEMBI?

A) OTKa30yCTOHYMBOCTh

b) MHuoro3zagaunocts

B) ITonws3oBarenbckuit uHTEpdEiic
I') I'padpuueckuii qu3aitn

2 | YUto sBIsAETCS KIIIOYEBBIM KOMITOHEHTOB B KmOepdusmueckoii cucreme? A) | TIK-5.11.5
WuTepodeiic mompzoBarens

b) I'padmueckwuii qusaitn

B) BerpoeHHbIe ceHCOpBI

I') BeruncauTenpHbIN anmapar

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 8APUAHMOE OMBEMO8
Wuctpyknus: [IpounTaiiTe TEKCT M BRIOEPUTE MPABIIIFHBIC BAPHAHTHI OTBETA

3 | Kakue u3 cienyronmux oOjacTeil mpuMmeHeHus Hambonee xapaktepubl st | [1K-5.]1.4
kubeppuznyecknx cucrem?

A) YMmubIE TOpOIa

b) DnexTpoHHast KOMMEpLUs

B) Conuanbubie cetn

I') IIpombllIeHHAsE aBTOMATH3AIIHSI

4 | Kakue w3 crlenymoummMx XapakTepucTuk  Hambonee Baxkuel 1y | [IK-5.]1.5
knbeppuzndecknx cucrem?

A) PeanbHoe Bpemst

b) Tounocth

B) Hanexnoctsb

I') OrpannyeHHas MaclITaOUPyEMOCTb

3 mun. 3adanue 3aKpeimo2co muna Ha yCmaHo8IeHue COOmMEemcmaus
WNuctpykuus: [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Ka)K0M MO3ULIMK, JAHHOU B JIEBOM
cTOJI01Ie, NOAOSPUTE COOTBETCTBYIONIYIO MO3UIIMIO B MPABOM CTOJIOIE

5 | ConocTaBbTe KOMIIOHEHTHI KHOEP(PU3UIESCKON CHCTEMBI C X THITAMHU. IK-5./1.4
1) ®usnyeckre KOMIIOHCHTBI:

2) TIporpaMMHbIe KOMITOHEHTHI:
A) natyukw,

B) mporieccopbt

B) anroputmsl

I') xoHTpOIIEpHI

J1) mporpamMMHOe obecrieueHre
E) ucnonHuTeIbHBIC MEXaHH3MBI
)X) 6a3sl qaHHBIX

3) cetn

6 | ComocTaBbTe TEXHOJIOIMHU C UX PUMEHEHUEM B KHOep(hU3NIECKUX ITK-5./0.5
cCHCTeMaXx.

1) C6op maHHBIX

2) AHaiu3 TaHHbBIX

A) Unrepner Bereit (10T)

B) natunku

B) uckyccrBennbiii nHTEIIIEKT (Al)
I') mamHHOE 00yUCHUE

J1) xamepbl

) Mmuxpodonsr

g) GoJbIIKe AaHHbIC

h) o6sauHbIe BEIYUCIICHUS

4 mun. 3a0anue 3aKkpuimo20 Muna Ha YCmMaHogieHue nociedo8amenbHoCmu
Wuctpyxknus: IlpounTaiiTe TEKCT M YCTAHOBUTE MOCIEA0BATENIEHOCTD. 3alIUIINTE COOTBETCTBYIOIIYIO
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IIOCIACAOBATCIbHOCTD 6YKB CJICBA HAIIPaBO

7 | CocTaBbTe IPaBUIILHYIO MTOCIIEIOBATEILHOCT Pa3pabOTKH IK-5.11.4
KHOepPU3NIECKON CUCTEMBI:
A) TecTupoBaHUE U BaJIHIAIHS
b) [IpoekTrpoBaHKHEe CUCTEMBI
B) C6op tpeboBanuit

I') Buenpenue u uHTErparys
J1) Pa3zpaboTka npoTOTHIIA

8 | CocraBbTe MPaBUIBHYIO MOCIEIOBATEIILHOCTh pa3pabOTKU alropuTMa [K-5.110.5
MaITMHHOTO 00y4YeHUs ISl KNOEP(PU3MIECKON CUCTEMBI:
A) OGyueHue MoeNn

b) C6op nanHbIX

B) IlpenobpaboTka qaHHBIX

I') Ouenka moaenu

J1) Pa3zpaboTka Mojienu

5 mun. 3aoanue omkpwvImo20 muna ¢ pazeepHymvimM 0meemom
Wuctpyxius: [IpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHII 0O0CHOBAHHBIN OTBET WJIH HAITUIIINTE
HPOITYIIEHHOE CJIOBO/CIOBOCOYETAHUE

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

10 | Kak HCKyCCTBEHHBIM MHTEIUIEKT U MAIIMHHOE OOYYCHHE UCITOJIb3YIOTCS B [K-5./0.5
KkrOeppu3nYecKuX cucTeMax Juis aHaiIu3a JaHHbIX?

[Ipumeuanue: Crucrema OLIEHUBAHUS TECTOBBIX 3a/laHUH.

1-ii Tan. 3agaHue 3aKpHITOrO THUMA C BBIOOPOM OJHOTO BEPHOIO OTBETA CUUTACTCS
BEPHBIM, €CITH MPaBMIILHO yKa3aHa nudpa oTBeTa.

[TonmHOE coBnasieHue ¢ BEpHbIM OTBETOM — 1 Oa.

HeepHnsrii otBeT miu ero orcyrcreue — 0 6amos.

2-# TiI. 3aJjaHKe 3aKPBITOrO TUIIA C BHIOOPOM HECKOJIBKMX BapUAHTOB OTBETA CUUTAETCS
BEPHBIM, €CITU MPABUIIBHO YKa3aHbI IU(PPHI OTBETOB.

[TonmHOE coBnajieHue ¢ BEpHbIM OTBETOM — 1 Oas.

Ecnu nomymiensr ommOKu nim oTBET OTCYTCTBYeT — O 6asios.

3-# THN. 3aJjaHKie 3aKpBITOTrO TUIA HA YCTAHOBJIEHUE COOTBETCTBUS CUUTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (IO3UIMM M3 OAHOIO CTOJIOIA BEPHO COIOCTABIIEHBI C
HO3HUILMSAMH JIPYTOro CTOJIONA).

[TonHOE coBmaneHne ¢ BEpHbIM OTBETOM — 1 Gas.

HesepHnbplii oTBeT M ero orcyrcrBue — 0 6asmos.

4-i Thn. 3ajaHue 3aKpHITOrO THIA HA yYCTAHOBJICHHE MOCJIEIOBATEIBHOCTH CUUTACTCS
BEPHBIM, €CITU MPaBWJILHO yKa3aHa BCs MOCIeI0BATEIbHOCTD LUQD.

[TonHOE coBmaneHne ¢ BEpHbIM 0TBETOM — 1 Gas.

Ecnu nomyiensl ommOKy WK 0TBET OTCYTCTBYeT — O 6asios.

5-i Tun. 3ajanue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CITH
OTBET COBIA/IaeT C ATAJOHHBIM MO COJEPKAHUIO U TOJHOTE.

[TpaBUIBHEII OTBET 3a 3a7aHKe OLIEHUBaeTCs B 3 Oasia.

Ecnu nonymiena onHa ommrOKka\HETOYHOCTB\OTBET MPABUIIBHBIN, HO HE MOJTHBIA — 1 Ga.

Ecmu momyieno 6osee 1 omuOKU\OTBET HEMTPABUIBHBIN\OTBET OTCYTCTBYET — O OaslIoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYaoUIUXCS 3a0YHON (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeHno
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10.4. Meroguyeckue  MaTepuaibl,  ONPEACISIONIUE  MPOIEAYpPhl  OIECHWBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMIMX JTambl (OpPMUPOBAHUS KOMIIETCHIMH, COJepXkKarcsi B
JOKaJbHBIX HOpMATHBHBIX akTax [ YAII, pernmamMeHTHUpYIOIIUX TMOPSIOK H MPOUEAypYy
MMPOBCACHUA TCKYILICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI arrecraluu 06yqa10mnx051
['YAIL

11. Meroauyeckue yka3aHus 1l 00y4YarOIIUXCs 10 OCBOCHHIO JUCITUTITMHBI

11.1. Meroauyeckue yKazaHUs U1 OOYyYalOUUXCS IO OCBOCHHIO JICKIIMOHHOTO
MmarepHara.

OcCHOBHOE Ha3HAuYeHME JIEKLIMOHHOIO MaTepHuaja — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe M SCHOE M3JIOKeHHe y4yeOHOro Martepuana. HasHaueHHe COBpPEMEHHOW JIEKIMH B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHUIO IO TEME, & B OCBOCHHU
(¢yHIaMEHTAIBHBIX Tpo0JeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHUS, HOBEHIINX
JOCTHDKEHUI HayyHOH MbIciau. B ydyeOHOM mpouecce JIeKIusl BBIIOJIHIET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, JaeT LeJbHOE NPEeACTaBICHUE O AUCLUILIUHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHMHU AUCHUTUINHAMH.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00yYaIONIMMUCS JIGKIIMOHHOTO MaTepuaa;

— T[IOJIyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyYeHHE ONbITa TBOPYECKOH pabOTHl COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHE TPOPECCHOHATBHO-IENOBBIX  KayecTB, JIIOOBM K  TpEAMETYy W
CaMOCTOSITEJIbHOTO TBOPUYECKOTO MBIIIIICHHUS.

— MOsIBJIEHUE HEOOXOUMOro MHTEpeca, He0OX0AUMOTO I CAMOCTOATENILHOU padoThI;

— T[OJIyue€HHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUSl HAyKM M TEXHUKH U O
IIPOTHO3€E WX Pa3BUTHI HA OJFDKANIINE TOJIBI;

— Hay4YuThCSI METOIUYECKH 0OpadaTbiBaTh MaTepuan (BBIACIATH TJABHBIE MBICITH H
NOJIOKEHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPATH WX B  Pa3IMYHBIX
bopmyarpoBKax);

— TOJIy4u€HHe TOYHOTO MOHUMAaHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHATHUH.

JlekuMOHHBI ~MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpALMEd CIIAWIOB U
UCMOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuayla IpH MPOBEAEHUU KOPOTKHX JHUCKycCUH 00
0COOEHHOCTSIX MPUMEHEHHS OT/IEIbHBIX TEMATHK T10 TUCIUTIIHE.

CrpyKkTypa npeiocTaBieHts JeKIMOHHOI0 MaTepuana:

— TIOCTaHOBKa 3a/1a4H;

— OCHOBHBIE CBE/IEHUS 110 TEME JIEKLIUY;

—  pe3yJbTaThbl U BBIBOBI.

11.2. Meroauueckue yka3aHus A 00y4aroluXcs M0 YYacTUIO B CEeMUHapax
Y4eOHBIM MJIaHOM HE IIPETYyCMOTPEHO

11.3. Meroauueckue ykazaHHs s OOyYarOIIUXCS 0 MPOXOXKICHHIO MPAKTUIECKUX
3aHATUN
Y4eOHBIM MJIaHOM HE TIPETYyCMOTPEHO

11.4. Metoauueckue ykazaHUsl A OOYYalOIIMXCS MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xone BeimonHeHus 1a00OpaTOpHBIX pabOT oOydaroImuics AODKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHMKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBaIM(PHUKAIMOHHON XapaKTEpUCTHUKOM 00ydaromerocs.
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BemmonHenne 1abopaTOpHEIX pabOT COCTOUT W3 3KCIIEPUMEHTAIBHO-TIPAKTHYECKOH, pacyeTHO-
AQHAJIMTUYECKON 4aCTed U KOHTPOJIBHBIX MEPOIIPUATUH.

BeimonHenne nmabopaTtopHbIX pabOT OOYYarOMIMMCS SIBISICTCS HEOTHEMIIEMOI YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpeNeNsieMoil ydeOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
00ecIIeunBarONINM PELICHUE CIEAYIOINX OCHOBHBIX 337a4 00y4aromerocs:

— nOpuoOpeTeHHEe HAaBBIKOB HCCIICIOBAHUS IPOIIECCOB, SBICHUA U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOH JUCIUILIHHEI,

— 3aKpervieHHe, Pa3BUTHE M JeTaln3alys TEOPETHYECKUX 3HAHWM, MOJyYCHHBIX Ha
JCKIHSIX;

— TOJlyueHHe HOBOW MH(OPMAIUH 110 U3Yy4aeMOH JUCLIUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW — paboTel ¢ 1ab0paTOpPHBIM
000pyI0BaHUEM M TPUOOPAMH.

3ajianue ¥ TpeOOBaHUA K MPOBE/ICHUIO Ja00PATOPHBIX PabOT

1. Ilpuctynatp k paboTe MOKHO TOJIBKO MOCIIE 03HAKOMIICHHUS C pab0unuM MECTOM.

2. Ilepen BrutoueHueM o0OpyAOBaHUS YOETUTHCS B TOM, YTO BCS BKJIIOUEHHAs B CXEMY
KOMMYTAIIMOHHAS anmnaparypa (KHOIKH U JIp.) HAXOJUTCSA B UCXOTHOM TOJIOKCHHU.

3. Ilpm BkIIOYEHHMH M B TpOIECCe MMEYaTH CIEOUTh 3a IOKAa3aHUSMU OCHOBHBIX
XapaKTEepUCTHK (TeMIeparypa cToja, TeMIeparypa cToia, 00yB 1 1p.).

4. K naGopaTOpHBIM 3aHATHSIM JOMYCKAIOTCS TOJBKO T€ CTYACHTBHI, KOTOPHIE YCBOWIH
npaBuja O€30MacHOCTM U paclUCaIuCch B KypHale 00 O3HAKOMIIGHMH C TpPaBHJIAMU
0e30MacHOCTH.

5. JJabopatopHbie pabOThI BBITIOJHAIOTCS OpUTaON CTYJAECHTOB B COCTaBE HE MEHEE JBYX
YeIOBEK.

6. Kaxneli CTyZEHT JOJDKeH TOJITrOTOBUTHCS K JabopatopHoi pabote. Ilpum
HEJOCTAaTOYHOU MOATOTOBKE CTYJIEHT HE JOIYCKAETCS K €€ BBIIOJIHEHUIO.

7. CoOpanHas cxemMa U HalMCaHHas NporpaMMa JIOJDKHAa OBITh IPOBEpEHa
npernoaaBaTenieM, KOTOPbIi Mocje MPOBEPKH JIaeT pa3pelieHrne Ha MPOBEACHHUE OMBITOB.

6. Bce mepeximroueHusi B YCTAaHOBKE M €€ OKOHUYATeNbHas pa30opka Jenaercss TOJIBKO C
paspelieHusi IpenojgaBaTenis. B cilyuae HEBEpHOCTHM MOJYYEHHBIX JIaHHBIX paboTa
nepeIeIbIBaeTCs.

7. Ilocne nepekiroueHus cxema J0KHa ObITh IPOBEpEHa MPEroaaBaTeNIeM.

8. B cilyuae BO3HHMKHOBEHHS aBapUiHOW cUTyalnu (TIOSBJICHHE JbIMa, 3amaxa TapH,
HECBOMCTBEHHBIX 3BYKOB, MCKpbl M Jp.) Ha paOoueM MecTe HEeoOXOIMMO HEMEIEHHO
OTKJIIOYUTH CXEMY OT HANPSDKEHHS M COOOIUTH 00 9TOM COOBITHHU MPENOaBaTeo 0e3 Jo0bIX
U3MeHeHUH B cxeme. BMmecTe ¢ nmpenojjaBareneM Hal0 HAUTH IPUUMHY aBapuU M YCTPAHUTH €e€.

9. CryneHTt noipkeH OepekHO 0o0paIaThCsl ¢ MPEIOCTABIIEMbIM €My 00OPYJIOBaHHEM H
KOMITbIOTEPHOM TEXHHUKOH, 3aIpeIIaeTcs 1eaTh Ha{llUCH MEJIOM, KapaHAalloM WM YepHUJIaMH.
Henb3s 3arpomoxaate pabodee MECTo MpuOOpaMH | armaparaMi, KOTOpbIe HE UCTIOIB3YIOTCS B
nabopaTopHOil paboTe, OCTaBJIATh HA HUX KHUTH, TETPAIU U Ip. IPEAMETHI.

10. K cruenyromemy 3aHATHIO KaXIbld CTyIEHT JOJDKEH COCTaBUTH OTYET 110
npeabLayIiel 1abopatopHoi paboTe B COOTBETCTBUU C YCTAHOBJIEHHON (OPMOIA.

CrtpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

OTtyeTt 0 mabopaTopHOil paboTe TOHKEH COJAEPKATH CISAYIONINE 00s3aTEIbHBIC Pa3/IEibl;
1. TutynbHBIN TUCT

2. Llenb BBITIOTHEHUS JTA0OPATOPHOUN PabOTHI

3. [IpuHnMnUanbHbIe WK YHKIIMOHAIBHBIE CXEMBI KCIIEPIMEHTOB

4. Pe3ynbTaThl S9KCIIEPUMEHTOB

5. Teopetnueckue pacueTsl (IpU HEOOXOIUMOCTH)

6. BeIBo1BI 110 JTab0OpaTopHOM padboTe
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TpeboBanust k 0ohopMIIEHUIO OTUYETA O JIabopaTOpPHOIi paboTe

Odopmrnenne otdera mo 1a6OpPaTOpHON pabOTe JOIKHO COOTBETCTBOBATH TPEOOBAHUSIM
npaBuiaaM odopmiieHus TeKCTOBbIX mokymeHToB ['OCT 7.32-2017, T'OCT 2.105-2019 u
HOpMaTUBHBIM fokymMeHTam [V ATII (new.guap.ru).

11.5. Metoau4ieckue yka3zaHUs I O0YJarOIIUXCS IO BBITIOJHEHUIO KYPCOBOTO TPOEKTa/
KypCOBOi1 pabOThI
VY4eOHBIM [JITaHOM HE IPEAYCMOTPEHO

11.6. MeTtoauueckue yka3aHusi AJsi 0OY4alOLIUXCS 1O MPOXOKACHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, O0YJAIOIIUIICS BBIMOIHAET PaboOTy MO
3aJJaHUI0 M IIPU METOJMYECKOM PYKOBOJCTBE IIperojaBaTelisi, Ho 0e3 ero HernocpeacTBEHHOIo
YYaCTHA.

B mponecce BBINOJHEHHS CaMOCTOATENBHOW paboThl y oOydarouierocs (opMmupyercs
nenecooOpasHoe IIaHupoBaHue pabouero BpeMeHu, KOTOpOe MO3BOJISIET EMY Pa3BUBATh YMEHHS
U HaBbIKM B YCBOCHMM M CHUCTEMATH3alUU NpUOOpETaeMbIX 3HaHWH, 00ECHeuuBaeT BBICOKHIM
YPOBEHb YCHEBAaEMOCTH B NEpUOJ OOyYeHHUsS, TOMOTaeT IIOJYYUTh HABBIKM IOBBIIICHUS
npo¢eCCHOHATBHOIO YPOBHS.

OCHOBHBIMH METOJWYECKHMMH MaTepHallaMH, HAIpaBISIOMUMH  CaMOCTOATEIBHYIO
paboTy o0ydJaromuxcs, SABISIOTCA UCTOYHUKHM U3 MEPEYHs MEeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX
W3JaHWH, yKa3aHHbIX B Tabmume 8. Kpome »sToro, oOydarommicsi MOXET IOJIb30BaThCS
AIIEKTPOHHBIMU pecypcaMu, yKka3aHHbIMU B Tabiunax 9 u 11.

11.7. Meroauueckue ykazaHusi JUIsi OOYYalOUIMXCSl 10 IPOXOXKJIEHHIO TEKYyILEero
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYyCMaTpUBAcT KOHTPOJIb KayecTBa 3HAHUMU
00y4aroluXxcsl, OCYLIECTBIIIEMOTO B TEUEHUE CEMECTpa C IIEJIbI0 OLCHUBAHHUS XO0/a OCBOEHUS
JUCLUIUIAHBI.

Texyuuii KOHTPOJIb BKJIFOUAET B CEOSI:

- KOHTPOJIb ITOCEIIAEMOCTH;

- YCTHBIN OIPOC 110 MaTepHalIaM JICKIU;

- YCTHBIN OIIPOC IO NPAKTUYECKUM 3aHATHUSAM,

— MUCbMEHHOMW BBITIOJTHEHHE 3a/1aHui 1a00paTOPHBIX padOT C 3aIIUTON OTYETOB;

— MUCbMEHHBIN OIpOC B (pOopMe TECTUPOBAHMUS.

B teuenue cemectpa obyuatrontuecs 3arpyxaroT B DMMOC 'V AII otuérHbie MaTepHabl, B
cooTBeTcTBUM ¢ ycraHoBiIeHHbIMU HIIP tpeGoBanusmu u meronamu nposeaenus TKY, a HITP
OILICHMBAIOT 3arpyxeHHble Marepuanbl. Onenka, caenanHas HIIP, 3apernctpupoBaHHBIM TOJ
CBOMM JIOTUHOM M NapOJIeM, SIBJIIETCS OLIEHKON pe3ynpTaTtoB TKY.

Jli TeKyIero KOHTPOJsl yCIeBAEMOCTH HCIOJIb3YIOTCS KOMIUIEKTHI TECTOBBIX 3aJaHMM
no temMaMm. Tect cocroutr u3 20 BompocoB. Bpems BomonHenuss 40 munyt. TecT cumraercs
CIaHHBIM, €CITM BHIMOJIHEHO He MeHee 60% 3anmanmif. Pe3ynbraThl TEKymIEro KOHTPOJIS
co00LIal0TCS CTYACHTAM HEIOCPEICTBEHHO Ha CIIEAYIOLIEM 3aHATHH.

Pe3ynbpTaTel TeKyllero KOHTPOJIS YCIIEBAEMOCTH YYMTBHIBAIOTCA NIPU IPOBEICHUU
IIPOMEXYTOUHON aTTectauuu. [Ipm HENPOXOXAEHWM TEKYILIETO KOHTPOJSI CTYIAEHTY CTaBUTCS
OILICHKA «HEYIOBIETBOPUTEIBHOY.

11.8. MeToauyveckue yKazaHHs I O0yYaAIOMUXCS MO MPOXOKICHHUIO IMPOMEXKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOIMIMXCS ~ TMPEAYyCMaTpUBaeT  OICHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs MO auciuiuimHe. OHa BKIIIOYAET B
ceost:
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— 1uddepeHIMpPOBaHHbIM 3aueT — 3T0 (opMa OLEHKM 3HAHUHM, TOITYYEHHBIX
00yYaromuMcs IpU U3YUYECHUHU JUCLUILIMHBI, IPH BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEJOBATEIBCKUX Pa0OT M MPOXOKIAECHUH MPAKTHK C aTTECTAIIMOHHOW OLIEHKON
COTIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

[TpomexxyTouHast arTecTalys OLCHUBACTCS IO pe3yibTaTaM TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH ¥ MPOBOAUTCS B OpME FK3aMeHa. DK3aMeH MPOBOJUTCS B CMEIIAHHOH (opMe 110
BOIIPOCAM, IPEJCTaBICHHBIM B Talmuie 15, B Buae MOATOTOBKH M M3JIOXKEHUS Pa3BEPHYTOTO
otBeTta. Bpems Ha moarotoBky 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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