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1 MecTo 1MCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnunamaa CoBpeMeHHbBIC M3MepuTeabHble nHpopMarmonHbeie TexHomoruu (CUUT) sBasercs
9JIEKTUBHOW TUCHMIUIMHON (IO BBIOOPY CTYAEHTA) BapuaTUBHOM yacTu Oinoka b1 (Onoka gucuuruive u
MOMyJIEeH).

Pabouas mporpamma cocTaBieHa B COOTBETCTBUU ¢ TpeboBaHusMU DeeparbHOro roCyIapCTBEH-
HOTro 00pa30oBaTENIbHOTO CTaHAApTa BBHICIIET0 OOpa30BaHMs MO HANPABICHHUIO MOATOTOBKH MarucTpoB
12.04.01 — IlpubopocTpoeHue, yTBEPKIACHHOTO MpuKazoM MuHHCTEpcTBa 00pa3oBaHus UM Hayku Poc-
cutickoir deneparuu ot "30" oxTsa6pst 2014 1. Ne 1408. SBnsieTcss HEOTHEMIEMOMW YacThIO OCHOBHOM 00-
pasoBarenbHO TpodeccuonanbHoi mporpammsel (OITOIT).

Lenbio ocCBOeHHMSI JUCHUILIMHBI SBISETCS TEOPETHUECKOE M3yYEHUE H3MEPUTEIbHBIX
TEXHOJOTUH B HH(POPMAIMOHHOM TIPOCTPAHCTBE W MPUOOPETEHHWE HABBIKOB HX MPAKTHYECKOTO
MIPUMEHEHHUS B COBPEMEHHBIX MH(OPMAIIMOHHO-U3MEPUTEIbHBIX U yrpaBisitonux cuctemax (MUY C).

3amaun:

- U3y4CHHE NMPUHIIUIIOB TpUMeHeHust 00maunbix Texnonoruit (OT) 8 UMY C;

- U3y4YCHHE OCHOB MOCTPOCHMsI IEHTPoB 00padoTku nanHbx (LIO) OT;

- n3ydenue texnosioruu «Matepuera Bemiein» (MB);

- U3yYEHHUE TEXHOJIOTUI CEHCOPHBIX CETEH;

- U3y4CHHE BOJOKOHHO-onTHYecKuX AaTankoB (BO/I) nns moctpoenus pacnpenenennbix MY C.

BxoaHble KOMIIETEHIINH:

Ne Kommerenmus Kon | YpoBenb ocBoeHMS, Ha3Banue nucrMIuinHbI
ONpEAEISIEMBIN (Monyst), MPAKTHKH,
3TaroM HAyYHBIX UCCIICOBAHUM,
¢dopmupoBanus | cHOpPMUPOBABIIKUX TAHHYIO
KOMITETEHITIH * KOMTICTCHITHIO
1 criocobHocTh popmynupoBats  |OIIK-1 0a30BbIi Opranuzauust HUP u OKP
LeJH U 33J]a41 UCCIIeI0OBaHus,
BBISIBJISITH IIPUOPUTETHI Maremarnueckoe
perieHus 3anad, BEIOUpaTh U MOJICIUPOBAaHNE  OOBEKTOB
CO3/1aBaTh KPUTEPHUH OLICHKU U3MEPEHUI U yIIpaBICHUS
2 CIOCOOHOCTH K TIOCTPOSHUIO IK-1 0a30BbIi Maremarnueckoe
MaTeMaTHYeCKUX MoJIee MOJIEJIUPOBaHUE  OOBEKTOB
00BEKTOB MCCIEAOBAHUS U U3MEPEHUI U yIpaBIeHUS

BBIOOPY YMCIICHHOTO METOJa UX
MOJICIMPOBAHUS, pa3paboTKe
HOBOT'O WJI BBIOOP TOTOBOTO
aNTOpUTMAa PEIICHUS 33/1a41

3 TOTOBHOCTB K pa3padoTKe [IK-5 0a30BbIii [IpoektupoBanne MNUYC n
(bYHKIIMOHATIBHBIX U UX 3JIEMEHTOB

CTPYKTYPHBIX CX€M NPHUOOPOB U
CHCTEM C OTIpPENIEIICHIEM HX
(bU3NYECKUX IPUHILIUIIOB
NEUCTBUSA, CTPYKTYpP U
YCTaHOBJICHUEM TEXHUYECKUX
TpeOOBaHUH Ha OTIICIbHBIC
OJIOKH U 3JIEMEHTBI




HUcxomsmmne KOMIIETEHIINH:

Ne Komnerennus Kon | YpoBenb ocBoenus, | Ha3zBanue quciUIuIMHEL
oTpeIesIeMBbIit (Moyist), MPAKTHKH,
JTaroM HUWP nus koropsix
(bopmupoBaHus JaHHAsl KOMIIETCHIINS
KOMIETEHIINH SBJIIETCSL BXOJJHOM
1 CIOCOOHOCTH XOPOIIIO ITKII-7 0a30BbIii Hayuno-
OPHUCHTHPOBATHCA B COBPEMCHHBIX HCCIIEO0BaTCIbCKAas
TEXHOJIOTUSAX U3MEPEHUH U paGorTa,
YIPaBIEHUS U TOTOBHOCTH
UCIOJIb30BATh UX B CBOUX [IpeaurIoMHast
pa3zpaboTkax npaKTHKa

2 IlepeyeHb pe3yJibTATOB 00y4YeHMSI

[Iponiecc wm3ydeHuss AMCUUIUIMHBI HAmNpaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIEAYIOIIUX
KOMITETECHITNH.
[Tnanupyemble pe3yabTaThl 00y4eHUs 10 AUCIUILTNHE:

No dopmupyembie
PMHPY Kon 3HaTh VYmeTb Bnanets
KOMIICTEHIIUN
crtocoonocts xopomo  [[IKTI-7 | OcuoBbl Teopun [Tpumensats OT ¢
OPUEHTUPOBATHCS B o6naunbIxX TexHonoruii ¢ | LHOJI ms
COBPEMCHHBIX IEHTpaMHu 00pabOTKH IIOCTPOEHUS
TEXHOJIOTHSIX JIQHHBIX JUIA IOCTPOCHUS | nacripe e TeHHbIX
1 W3MEpEHUI U CEHCOPHBIX UNYC B HayuHo-
YIpaBICHHUS U pacnpeneicHHbIX CeTei HCCIENOBATEIBCKOH
TOTOBHOCTh NNYC na ocHOBe N
Y IPOECKTHOMN
WCTONb30BATh UX B koHuemnuu «MHTepHeTa
- €SITEIIbHOCTH
CBOMX pa3pabOTKax BeIIei» A

3 Coaep:xaHue M CTPYKTYpPa AMCUMIINHBI
OO11ast TPYA0EMKOCTh AUCIUILUIMHBI COCTaBIsAeT 4 3aueTHbie enquHuibl (144 yaca).

3.1 TpynoeMKOCTh AUCHUILTUHBI IO BUAaM paboT

Bun pabotst TpynoemkocTs, yac.
1 cem.
Jlexmmm (J1) 8
JlaGopatopusbie pabotsl (JIP) 24
[Tpaktuueckue 3ausatus (113) 12
KCP 4

Kypcosas npoekt padota (KP) -
PacuetHo - rpaduyeckas pabdora (PI'P) -
CamocrostenbHas pabora (mpopaboTka JEKIMOHHOTO MaTrepuana u 60
Marepuasia yaeOHHUKOB, IOATOTOBKA K MPAKTHYECKUM 3aHATHIM, PyOSKHOMY
KOHTPOJIIO | T.]I.)

IToxroroBka u caya 3K3aMeHa 36
IloaroroBka u cmaua 3adera -
By utoroBoro KoHTposIs (3a4eT, SK3aMEH) DK3aMeH




3.2 Coznep:xanue pa3aenoB U (OpMbI TEKYIIETO KOHTPOJIS

Ne HanmenoBanue u conep:kanue pasnaeina KonnuectBo yacos JIureparypa, Bunbl nHTEpaKTUBHBIX
AymutopHas padora | CPC |Bcero| pexomeHayemas 00pa3zoBaTebHBIX TEXHOJIOTUI
Jl | JIP | 13 | KCP CTYACHTaM
TenaeHUN pa3BUTHS U3MEPUTEITHHBIX 2 0 4 1 8 15 P. 6.1, Ne 1; Jlexnus-Bu3yanu3amusi.
UH(POPMALMOHHBIX TexHooru. O0mme P.6.2,Ne 1, 2; 13 (cemunapsl) B BUze
1 | BOmpOCHI HCTIOIB30BAHUS OOJAYHBIX P.6.3,Nelwu2. JUCKYCCHUH TI0 TIPE3EHTAIUSIMHU
texnosioruii (Cloud Computing) u tieHTpoB COOO0IIeHUH (IOKITAIOB) 11O
00paboTku gaHHBIX B pacupeneaeHHbx MY C temaMm onepesxaronieit CPC
Konrnenmus «MuTepHer Berei» (Internet of 2 |12 | 4 1 23 42 P. 6.2, Ne 1, rn1. 6; Jlexuus-Bu3yanuzanusi.
Things) P. 6.2, No 2; JIP paboTa B KOMaH/Ie
9 P.6.3,Nelu?2. [13 (cemunapsi) B Bujie
TMCKYCCHIA IO TTPE3CHTAIUSIMHE
COOOIICHUH (JIOKJIAJIOB) IO
temam onepexaronieit CPC
CeHCOpHBIC M aKTyaTOPHBIC pacIpe/ieIcHHbIC 2 |12 | 2 1 23 40 P. 6.2, Ne 1, T1. 8; Jlexuus-Bu3yanu3arus.
CETH. P. 6.2, Ne 2; JIP pabota B KOMaH e
3 P.6.3,Nel-3. 13 (cemunapsl) B BuzIE
TMCKYCCHIA IO TTPE3CHTAIUSIMHE
COOOIICHUH (JIOKJIAI0B) IO
temam onepexaronieit CPC
BonokoHHO-ONITHYECKHE CEHCOPBI. 2 0 2 1 6 11 P. 6.1, Ne 2; Jlexnus-Bu3yanu3amms.
TexHOoMOTHsI UHTEJJIEKTYaIbHOU (aKTUBHO- P. 6.2, Ne 2; 113 (cemuHapsl) B BUIE
4 P.6.3,Ne2-5 JUCKYCCHUH TI0 TIPE3EHTAIUSIMHU

alanTuBHOW) AnekTpodHeprerrku (Smart Grid)

COOO0MICHUH (JIOKJIAIOB) MO
temam onepesxaroueit CPC

3aHATHUS, IPOBOIMMbBIEC B HHTEPAKTUBHOM (hopMe, cOCTaBISIOT 75% OT 00IIero KoJIu4ecTBa ayIMTOPHBIX YacoB 10 TUCIUILTHHE.




3.3 JIaGopaTopHble padoThI

Ne Ne Kon-Bo
HanmenoBanue mabopatopHoit paboThl
JIP | pazgena JacoB
1 2 VYupasnenue untepdeiicom Ethernet reekoMMyHHKaIIMOHHOTO YCTPOMCTB 4
SBL2e unmu Arduino Uno.
2 2 VYnupasnenue unrepdericom RS-485 TenekoMMyHUKAITMOHHOTO YCTPOUCTB 4
SBL2e uiu Arduino Uno.
3 2 Ynpasienue aHamoro-nu(poBeIM Mpeodpa3oBaTeIeM TeIeKOMMYHUKAIIH- 4
onnoro ycrpoiicrea SBL2e uiau Arduino Uno.
4 3 JlaTuMK JaBiIeHUS HA OCHOBE TEJIEKOMMYHHUKAITMOHHOTO YCTpoicTB SBL2¢e 4
i Arduino Uno.
5) 3 JIaT4MK TOKa Ha OCHOBE TEJIEKOMMYHUKAITMOHHOTO ycTpoiicTB SBL2e niu 4
Arduino Uno.
6 3 JlaTuuk HampsHKEHUS HAa OCHOBE TENIEKOMMYHHUKAITMOHHOTO YCTPOHCTB 4
SBL2e unu Arduino Uno.
3.4 IlpakTHYecKue 3aHATHUSA (CEMHHAPHI)
Ne Ne Kon-Bo
HanmeHnoBaHMe MPaKTHYECKOTO 3aHATHS (CEMUHApa)
I13 | pa3nena JacoB
1 1 OOnavHble TEXHOJIOTUU (BBIYUCIICHUS) 2
2 1 IlenTpBI 00PaOOTKH TaHHBIX 2
3 2 Texnonorust «ITHTEpHET BemIeii» 2
4 2 Texnonorust «IHTEpHET Bemen» 2
5 3 CeHCOpHBIC U aKTyaTOPHBIC pacpeieICHHbBIE CETH. 2
6 4 BonokxonHo-onTryeckne ceHcophl. TEeXHOMOTHUS MHTEIIEKTYIbHOM (aK- 2

TUBHO-3JIalITUBHOM ) 37eKTpodHepreTuku (Smart Grid)




4 Y4eOHO-MeTOAMYECKOE O0ecIIedeHHe CAMOCTOSITEeIbHOM padoThl CTY/IEHTOB

Pa3zgen 1. O01a4yHbIe TEXHOJIOTUH
TeMbl ISl CAMOCTOSTENLHOTO W3yUYeHHUs (ITIOATOTOBKY COOOMIEHUS K OOCYX/ICHUIO HA CEMHAHAPE):

1 PeiHOK «00mauHbBIX» yCayT B 1udpax u dakrax

2 PriHok SaaS u ero yuacTHUKH B Mupe U B Poccun
3 IIpombrennbiii MTaTepHeT.

4 TInardopma 1711 0671aKOB.

5 Beruncnenus B «oOiake».

6 O06yiayHbIe BEIYMCIICHHS B POMBIIIIEHHBIX CUCTEMAaX aBTOMATHU3AIINU.
7 VMware u cepBuchl 3 myonnyHoro odaaka IBM.
8 OOayHast apXUTEKTypa MPEAIPUATHSL.

9 Nuummaruss! Intel B 001a4HBIX BEIUUCIIEHUSIX.

10 O6naynoe BUICOHAOIIOICHHUE.

11 Iunamuyeckue u 00s1agHbie HHPPACTPYKTYPHI.
12 OGnaynsle pemenus Microsoft

13 CereBbie undpactpykrypsl LIO/I.

14 Kommnekcuslie pemenust ais LHO/.

15 Unxenepnas uagpactpykrypa [HO/.

16 IIporpammuas «onpezaensemocts» LIO/I.

17 Ceresbie pemenus as O/,

18 Ceru xpanenus nanubix (CXJI - SAN).

19 Tennennuu pazsutus LHO/I.

20 Muxkpo-LHO/I nns xputnaecku Baxxkubix U T-cepBucos.
21 I'ubpuaasie CX ]I vwim ieni-MacCuBeI.

22 3ammuta IO/,

23 UT-undpacrpykrypa LHO/.

24 Tenpennus k crannaptusanuu [[O/1.

Pa3znen 2. «MHTepHeET Bemieii»

Tembl A CaMOCTOSATENILHOTO U3YYeHUs (TIOJTOTOBKU COOOIIECHUS K 00CYKICHUIO HA CEMHUHAPE):
1 O630p xounenuuu «MHTEpHETA BEIICH».

2 OT NOJIKITI0OYAEMBIX YCTPOUCTB K CETSIM JIaHHBIX.

3 O0630p koHuenmuu «MHTepHETa BeIeiiy.

4 BeeoObemmtonnii THTEpHET U «yMHBIE» TOpoJa.

5 «MHTEpHET Bellei» — pPeabHOCTh U MEPCIEKTUBRA.
6 CereBast ungppactpykrypa uia «MHTepHeTa BeLe».
7 Ot «uTepHeTa Bemiei» k «MIHTepHETY BCeroy.

8 BceoObemmonuii IHTEpHET U «yMHBIE» TOPO/A.

9 «MuTepuert Bemei» B XKKX.

10 Pemenus Tl nnsa «AnTepHeTa Bemiein».

11 IIpumenenune Arduino B «MHTEepHETE BEICH).

12 «HTEpHeT Bewei» 1 yMHBIH JTIOM.

Pa3nen 3. CeHcopHbIe H AKTYaTOPHBIE pacnpe/ieeHHbIE CeTH

TeMbl 1)1 caMOCTOATENLHOIO N3YYEHHS (IIOATOTOBKH COOOIIEHNUS K O0CYKICHUIO Ha CEMHUHApE).
1 Konneniusi CEHCOpHBIX CETEH.

2 CrangapTu3ais CEHCOPHBIX CETEH.

3 YnpaBiieHuE CEHCOPHBIMU CETSIMH.

4 Ceru ¢ TUHAMWYECKH U3MEHSIOIICHCS KOH(DUTYpaIuei.

5 becipoBOHBIE CEHCOPHBIE CETH.

6 MHTennexTyaabHble CECHCOPHBIE CETH.




7 bectipoBoiHAS CETh ISl DIEKTPOIHEPTETUKH.

8 IIporpammHOE 0OecriedeHIEe CEHCOPHBIX CETEH.

9 CamoHacTpauBaroIuecs: 0ecrpoBoHbIC ceHCOpHBIe ceTr GridStix.
10 Dxosornyeckast TEXHOJIOTHS PA3yMHBIX TOPOIOB.

Pa3nen 4. BoaoKOHHO-ONTHYECKHE CEHCOPBI. TEXHOIOIMS MHTEIUIEKTYaIbHON SHEPTETUKHI
Tembl AJi1 caMOCTOSATENILHOTO U3YUeHHUs (IIOJrOTOBKU COOOIIEHUS K 00CYKICHUIO HA CEMUHAPE):
1 PacnipenienieHHbIE BOJJOKOHHO-ONITHYECKUE CEHCOPHBIE CHCTEMBI.

2 CucteMbl MOHUTOPUHTA TEXHUUECKOTO COCTOSIHUSI MPOTSKEHHBIX 00HEKTOB.

3 BOJIOKOHHO-ONTHYECKHE CUCTEMbl MOHHTOPHHTA.

4 BOJIOKOHHO-ONTHYECKUE U3MEPUTEIBHBIE CHCTEMBI.

5 Bo10KOHHO-ONTHYECKHE OXPaHHBIC CUCTEMBI.

6 V3sMepuTenbHbIE TEXHOJOTHH HHTCIUIEKTYaIbHBIX dJIeKTpHUUecKuX cetei (Smart Grid).

7 BOJIOKOHHO-ONTHYECKHE JaTYUKH TOKa (MarHuToontudeckut 3pdext Papanes).

8 BOJIOKOHHO-ONTHYECKHE MaTYMKU HampspkeHus (dnekTpoonTtudeckue 3ddextsl [lokkensca u
Keppa).

9 Bos10KOHHO-ONTHYECKHE JAaTYUKHU TEMIIEPATYPHI.

10 BonokOHHO-ONITUYECKUE TATYUKU JTaBIICHUSI.




S ®oHx OLIEHOYHBIX CPEACTB

OHCHKa YPOBHA OCBOCHHA JUCHUIIIIMHBI OCYHICCTBIACTCA B BUAC TCKYHIECTO U IIPOMEXKYTOYHOI'O
KOHTPOJIA YCIIEBACMOCTH CTYACHTOB, U HA OCHOBE KPUTCPHUEB OLCHKH YPOBHA OCBOCHUS JUCIHUIIIINHBIL.

KoHTposb npencrapiser coboit HabOp 3a1aHuii U TPOBOIUTCSA B (POPME KOHTPOJIBHBIX MEPOTIPHSI-
TUH 10 OIICHUBAHUIO (DAKTHUUYECKUX PE3yIbTATOB O0yUYEHUS CTYIECHTOB M OCYIIECTBIISICTCS BEIYIIUM IIpe-
M0/1aBaTeJIeM.

OObeKkTamMu OIICHUBAHUS BBICTYIIAOT:

— ydeOHasi IUCUUIUIMHA (aKTUBHOCTh HA 3aHATHUSAX, CBOEBPEMEHHOCTb BBIMOJIHEHUS PAa3IUYHBIX
BHJIOB 33/IaHHH, OCEIIAEMOCTh BCEX BUIOB 3aHATHUM 110 aTTECTYeMON JUCIUTIIIMHE H TIp.);

— CTENeHb YCBOCHHS TEOPETUUECKUX 3HAHMIA,

— YpOBEHb OBJIAJICHUS PAKTHUYECKUMU YMEHUSIMHU U HaBBIKAMU 110 BCEM BUAAM Y4eOHOM paboThI;

— Ppe3yJbTaThl CAMOCTOSATEIHLHON PAOOTHI.

AKTHBHOCTh 00YYaIOIIErocsl HA 3aHSATUSAX OLEHWBASTCS HA OCHOBE BBIOJIHEHHBIX paboT W 3a/1a-
HUM, npenycMOoTpeHHbIX POC qUCHUIINHBI.

OrneHuBaHue MTPOBOAMUTCS MPETNOIABATEIEM HE3aBUCUMO OT HaJIMYHMS WIIU OTCYTCTBHS OoOydaroe-
rocst (10 YBaKUTEIBHON WJIM HEYBAXHUTEIHHOW NMpUYMHE) HA 3aHATHH. OIIEHKAa HOCUT KOMIUICKCHBIA Xa-
paKTep M yYUTHIBACT JOCTIIKEHHUs OOYYAroIIerocsi 0 OCHOBHBIM KOMIIOHEHTaM y4eOHOTO Ipoiiecca 3a
TEKYIIUH TTEPUO/.

Tab6muna 1

YpoBeHb ocBOE- HaumenoBanue

Kox xontpomnu-

/o

KonTponupyemebie pazneinbl
(TeMBbI) TUCITUTUTUHBI

pyeMoi Komme-
TEHIUU (WU e
YaCcTH)

HUSI, OTTpeiesie-

MBIif 3Tanom (op-

MHPOBaHHS KOM-
MHEeTEHIIUN

OIICHOYHOTO CPEeJI-
cTBa*

TeHneHIu pa3BUTUA
HU3MEPUTEIIBHBIX
UH(POPMALIMOHHBIX
texHosioruii. O01re BOmpockl
HCIOJIL30BaHUSA 00JaYHBIX
texnojoruit (Cloud
Computing) u eHTpoB
00paboOTKH JaHHBIX B
pacnpeneneHabix UMY C

TIKTI-7

0a30BbIil

O, I1C3

Konnenuus «MHTEpHET
Beriei» (Internet of Things)

TIKTI-7

0a30BbIil

O, 3JIP, IIC3

CeHCcopHBIE U aKTyaTOpPHbBIE
pacrpenielieHHbIE CeTH.

TIKTI-7

0a30BbIil

O, 3JIP, IIC3

BonokoHHo-onTHYECKHE
ceHcopsl. TexHomorus
WHTEJUICKTyaJIbHOM (aKTHBHO-
aJlanTUBHOM )
3JIEKTpOdHEepreTuku (Smart
Grid)

TIKTI-7

0a30BbIil

O, IIC3

* [Inanupyemvie ¢hopmvl KOHMpPOs: KOHMpObHbIU onpoc no mamepuaniam aexyuii(O), 3awuma

nabopamopuwix pabom (3JIP), npezenmayus coobuenus u e2o 3auuma (I1C3).



5.1 Ilpu peanuzanuu TUCIUIUIMHBI UCTIOJIB3YETCS 0aTbHO-PEHTHHTOBAS OIICHKA OCBOCHUS
KOMIIETEHIINH.

Ommerxa B Banier Bannel, % 3aueTHEIE €UHUIIEI OueHka B BEAOMOCTS 1
KypHaje 3a4ETHYIO KHHKKY
0 0.00 =<10 =< 0,40
1 1.00 11-20 0,41-0,80
HeynosnersopurenbHo
2 2.00 21-40 0,81-1,60
2+ 2.50 41 - 50 1,61-2,00
3- 2.51 51-59 2,01-2,39
3 3.00 60 2,40 Y 10BIETBOPUTENHHO
3+ 3.50 61-70 2,41-2,80
4- 3.51 71-79 2,81-3,19
4 4.00 80 3,20 Xopomo
4+ 450 81-90 3,21 -3,60
5- 451 91-99 3,61-3,99
OTimyHO
5 5.00 100 4,00

HToroBasi peHTHHTOBAast OIIEHKA PACCUNUTHIBACTCS KaK cpeHeapu(METHIECKas IO KaXKIOMY BHILY
3aHATUHN: TEOPETUUECKHUN MaTepral (KOJJIOKBUYMBI), MPAKTHYECKUE 3aHSTHS, TA0OpaTOpHBIEC PabOTHI,
pedepar. OneHka 3a 5K3aMeH BBICTABIISIETCS] aBTOMATUYECKU NIPU CpEIHEN TeKylen onenke 6onee 2.51
6amna («3-» umm 51%).

ITpu He caaue Tekylel OTYETHOCTH 10 HACTYIUIEHUS CECCHM IO KaKOMY-TH00 BUY 3aHATHH
pPEUTUHIOBask UTOIOBAsI OLIEHKA 32 CEMECTP HE BBICTABIISIETCS U CTYJEHT JI0JKEH CIaTh DK3aMEH B
YCTaHOBJIEHHOM MOPSIJIKE TIOCIIE 3alUThI Ja00paTOPHBIX PabOT, COOOIIEHHH HA MPAKTHUECKUX 3aHATHIX

u pedepara.

5.1.1 IIpu n3yd4eHnH TEOPETUIECKOro Kypca CAatTcsl 3 KOJUIOKBUYMa (KOHTPOJIBHBINA ONPOC 110
Marepuanam Jiekiuit). [lpu HesiBke Ha KOJUIOKBUYM IO HEYBAKUTEIbHON MPUUMHE CTYICHTY
BeicTaBisgercs "'0" GamwtoB. OLIEHKH MOCIEIYIOMUX Mepecaad CyMMUPYIOTCS ¢ IPEAbIIYIIUMA U
BBICTABIIICTCS CpeaHeapuPMeTHuecKas o KakI0My KOJJIOKBUYMY, & B IIEJIOM 32 TEOPETUICCKUI
MaTepHuaj CeMeCTpa BBICTABIIACTCS CPEAHSS OIIEHKA U3 CPETHUX 33 KaXK/IBIH KOJUIOKBUYM.

5.1.2 JIaGopaTtopHbie paboThI BHITOTHSIOTCS B Opurajax no 2-3 cryzaenra. [Ipu BEIIOIHEHUH
3aJJaHMs, C/laye OTYETOB M UX 3alUTE B YCTAHOBJICHHBIM CPOK 0popMIIsieTcss OTUH OTUeT Ha OpUraay B
AIIEKTPOHHOM BHJIE. 3alIMIIACT PadOTy KaKIBIH CTYACHT HHANBUAYAIBHO.

B ciydae HecBOEeBpeMEHHOTO BBITTOJIHEHHSI Ta00paTOPHOIT paboThI, MPEIOCTABICHUS OTYETA U €r0
3alIUTHI KOKIBIN WIeH OpUraabl MPEICTaBIAET OTYET CAMOCTOSTEIBHO B paclieyaTaHHOM BHJIE.

5.1.3 Ha npakTuuyecKkux 3aHATHAX (CEMHHApaX) 3aCAyIIUBAIOTCS U 3alIUIIAIOTCS TPH COOOIICHHUS
10 MHANBUYAJIbHBIM 33JIaHUSIM B BUJIE MPE3EHTAMI IO HAMPABIICHUIO TIPEIIOIaraéMoi TEMBI

nuccepTamnui. B coo0meHusx oTpaxarTcs BO3MOKHOCTb UCIIOIB30BaHUS B IUCCEPTAIMOHHBIX
10



HCCIICIOBAaHMIX MarucTpaHTa: o0IayHbIX TEXHONIOTHH, «IHTepHeTa Belel» U pacipeeeHHbIX
CEHCOPOB U CEHCOPHO-aKTyaTOPHBIX ceTeil. Coo0IIeH s (HOKIaabl) MPOIODKUTEIILHOCTRIO 5 MUHYT,
00beMOM 1.5 cTaHUIIBI MAITMHOMUCHOTO TEKCTA COIPOBOXKAAIOTCS Mpe3eHTanuei u3 7-10 cinaiaoB u
MOJJIEXKAT 3aLIUTE.

5.1.4 Pedepar sBrsieTcs pe3yabTaToM 0000IIEHUS TPEeX COOOIICHH Ha MPAKTHYECKUX 3aHSATHUSX,
MPEJICTABIISETCS B BHJIE TEKCTOBOTO JOKYMEHTa 00BheMoM 12-15 cTpaHuUI] MAIMHOTIMCHOTO TEKCTA U
npe3eHTanmu u3 10 cnaiinos. Ouenka 3a pedepar BRICTaBISIETCS aBTOMATHUECKH KaK CPEIHss 3a TpU
COOOIICHHUS Ha MPAKTHYECKHUX 3aHATHIX. MarucTpaHT BIIpaBe IS MOBBIIICHUS OIEHKH CIeNIaTh TOKIIAI C
MPE3CHTANMEN 1 3aIuTon pedepara.

5.1.5 OnenuBaeTcs HHIMBUyabHAS 3alUTa KOXI0r0 BUaa padot. [Ipu nmepecnaye
PE3yNbTUPYIOLIAs OLIEHKA MOACUNTHIBACTCA KaK cpeHeapudMeTndeckas C y4eToM BCeX OICHOK,
BKJIIOYAsi IPEIbIIyIIHE.

5.1.6 PeliTuHroBas OlleHKA MOACUYUTHIBACTCS KaK cpeHeapupMeTuIecKas OleHKa Mo
cpenHeapu(PMETHIECKUM OLEHKAM 32 KaKIBIH BHJI OTYETHOCTH: KOJUIOKBUYMaM (KOHTPOJILHOMY OTIPOCY
0 MaTepuaiaM JICKIU ) TPEe3CHTAIMSIM 1 3aIlIUTaM COOOIIECHH Ha MPAKTHYECKUX 3aHATHUSIX, 3aIUTaM
JabopaTOpHBIX padoT U pedepara.

5.1.7 bonycel. Ecnu 3amuTa q0KIa10B Ha MPAKTHYECKUX 3aHATHAX U JIAOOPATOPHBIX paboT
BBITTOJIHEHA Ha 4 0aJuta U BBIIIE, TO 3Ta OIEHKA MOXKET OBITh 3aYTeHa KaK 332 KOJUIOKBHYM 10
COOTBETCTBYIOIIIM TEMaM.

5.2 OneHoYHbIE CPEACTBA J1JI MPOMEKYTOYHOT0 KOHTPOJIsS (IK3aMeHa)

5.2.1 Bompochl K I3K3aMeHYy
Pa3zpen 1
1 O6navnble (TEXHOJIOTHH) BHIYUCICHUS B IPOMBIIUICHHBIX CHCTEMAaX aBTOMATH3AI[UH.
2 [Inardopma ass 06J1aKoB.
3 CepBHCHI U3 MMyOIMYHBIX 0OJIAKOB.
4 TIpomebituieHHblt UHTEpHET.
5 O0nayHast apXUTEKTypa IPEAIPUSTHS.
6 lunamuueckue u 00avHbie HHOPACTPYKTYPHI.
7 Cereble nuadpactpykrypsl LHO/.
8 Umxenepuas uadpactpykrypa LHO/I.
9 UT-undpactpyxrypa LHO.
10 Iporpammuas «omnpeaensiemoctsy» L{O/].
11 Ceru xpaHeHus: JaHHBIX.
12 I'uGpuaHbIe CeTH XpaHECHHS JTAHHBIX.
13 3amura LHO/I.
14 Tennennuu pazsutus LHO/I.

Pa3zmen 2
1 Konuenuus «MHTepHETa Bewen».
2 [lepexon OT MOAKIIOYaEMBIX YCTPOUCTB K CETSAM JaHHbIX.
3 CereBas unppactpykrypa st «HTepHETa Bemei».
4 Bceobbemumromuii THTEpHET U «yMHBIS» TOPO/IA.
5 «nTepuer Bemei» B KKX.
6 «HTEepHEeT Bele» U yMHBINA JIOM.
7 Ilepexon ot «MHTepHeTa Bewiein» K «VMIHTepHETY BCeroy.
8 Pemienns Texas Instrument nis «MHTEpHETA BEIIEH».
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9 INMpumenenne Arduino B «MHTepHETE Beleii».
Pa3nen 3
1 KoHuenius CeHCOPHBIX CETEM.
2 CranzapTHu3anusi CEHCOPHBIX CeTeH.
3 YnopaBieHue CECHCOPHBIMU CETAMM.
4 Cetu ¢ TUHAMHUYECKH U3MEHSIOUICHCS KOH(PUTypaluen.
5 BecnipoBOIHBIE CEHCOPHBIE CETH.
6 MHTennexTyalbHble CEHCOPHBIE CETH.
7 bectipoBoiHAS CETh ISl DIEKTPOIHEPTETUKH.
8 [IporpammHOe oOecriedeHne CEHCOPHBIX CETEH.
9 CamoHacTpauBaromuecs: 0eCripoBOHBIE CEHCOPHBIE CETH.

Paznen 4
1 PacnipeneneHHbIe BOJIOKOHHO-ONITUYECKUE CEHCOPHBIE CHCTEMBI.
2 CucreMbl MOHUTOPHHTA TEXHUYECKOTO COCTOSTHUSI MTPOTSKEHHBIX 0OBEKTOB.
3 BOJIOKOHHO-ONITHYECKUE CUCTEMBI MOHUTOPHHTA.
4 BOIOKOHHO-ONTHYECKUE U3MEPHUTEIbHbBIC CUCTEMBI.
5 BosiokoHHO-onTHYECKHE OXPaHHBIE CUCTEMBI.
6 M3mepuTenbHbIC TEXHOJIOTHU HHTEIUICKTYAIBHBIX AJIeKTpuieckux cereit (Smart Grid).
7 BoJIOKOHHO-ONITUYECKHE TaTYMKH TOKa (MarHuToontudeckuii a¢pdext dapanes).
8 BOJIOKOHHO-ONTHYECKUE NAaTYMKKU HampspkeHHus (dnektpoontudeckue d¢¢extsl [lokkensca u
Keppa).
9 B0JIOKOHHO-ONTUYECKHE JATYUKH TEMIEpaTyphI.
10 BoJIOKOHHO-OIITUYECKUE JATYNKU IABJICHUS.

TunoBblie OLEHOYHBbIE CPEACTBA JJISl TEKYILIEro KOHTPOJIS MO OT/AeIbHBIM pa3aejiaM

5.2.2 Bonpoch! 1151 KOJJIOKBUYMOB, co0ece10BaHUSs
Pa3zgen 1
1 O6naynble (TEXHOJIOTHH) BHIYMCICHUS B IPOMBIIIUICHHBIX CHCTEMaX aBTOMATH3AIUH.
2 [Inardopma ass 00J1aKoB.
3 [Ipombinennsiit MHTEpHET.
4 OGnavHast apXUTEKTypa MPEIPUATHS.
5 Ceressle uadpactpykrypsl LHO/.
6 Umxenepuas undpactpykrypa LHO/I.
7 UT-undpactpyxrypa LHO.
8 Cetu XxpaHeHUs JaHHBIX.
9 3amura O/,
10 Tenpennuu pazsutus LHO/I.
Paznea 2
1 Konnenmmus «MHTEpHETa BEmei».
2 Ilepexon OT MOJKIIIOYAEMBIX YCTPOUCTB K CETSAM JIaHHBIX.
3 CereBas uadpactpykrypa s «MHTEepHETa BEIICH».
4 BeceoObemumtonuii IHTEpHET U «yMHBIE» TOpoJa.
5 «MuTepuer Bemiei» B JKKX.
6 «/HTepHeT Bemmel» U yMHBIN JOM.
7 Ilepexon ot «MHTepHeTa Benein» Kk «IHTEpHETY BCErOy.
8 Pemenus Texas Instrument qns «MHTEpHETA BEmIE».
9 INMpumenenne Arduino B «MHTepHETE Beleii».
Pa3nen 3
1 KoHuenius CeHCOPHBIX CETEM.
2 CranzapTHu3aiusi CCHCOPHBIX CETeH.
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3 YnopaBieHue CEeHCOPHBIMU CETAMM.
4 Cetu ¢ TUHAMUYECKH U3MEHSIOUICHCS KOHPUTypaluen.
5 BecnipoBOIHBIE CEHCOPHBIE CETH.
6 NHTennexTyanbHble CEHCOPHBIE CETH.
7 bectipoBoiHAS CETh ISl DIEKTPOIHEPTETUKH.
8 IIporpammMHOE 0OecriedeHIEe CEHCOPHBIX CETEH.
9 CamonacTpauBaronuecs 6€CrpoBOIHbIE CECHCOPHBIE CETH.
Paznen 4
1 PacnipeneneHHble BOJIOKOHHO-ONITUYECKNUE CEHCOPHBIE CHCTEMBI.
2 CucteMbl MOHUTOPUHTA TEXHUYECKOTO COCTOSTHUS MPOTSHKEHHBIX 00BEKTOB.
3 BOJIOKOHHO-ONTHYECKHE CUCTEMbl MOHHTOPHHTA.
4 BOJIOKOHHO-ONTHYECKUE N3MEPUTEIbHBIE CHCTEMBI.
5 BoJ10KOHHO-ONTHYECKHE OXPaHHBIC CUCTEMBI.
6 V3sMepuTenbHbIE TEXHOJOTHH HHTCIUIEKTYAIbHBIX dJIeKTpHUUecKkuX cetei (Smart Grid).
7 BOJIOKOHHO-ONTHYECKHE JATYUKH TOKa (MarHuToontudeckut 3pdext Papanes).
8 BOJIOKOHHO-ONTHYECKHE MAaTYMKU HampsbkeHus (dnekTpoonTtudeckue 3ddextsl [lokkensca u
Keppa).
9 Bo10KOHHO-ONTHYECKHE JAaTYUKHU TEMIIEPATYPHI.
10 BonoKOHHO-ONITHYECKUE TATYUKU TaBIICHUSI.
Kpurepumn oneHku:
- OIICHKA «OTIUYHO» BBICTABIISIETCS CTY/ICHTY, €CJIH MOJIYYCHBI 5 OTBETOB Ha 5 BOTIPOCOB;
- OLICHKA «XOpOIIO», €CIIH MOJIy4eHbI 4 OTBETa HA 5 BOIPOCOB,;
- OIICHKA «yJOBJICTBOPUTEIHHOY, €CITU TIOJYUYEHBI 3 OTBETA HA 5 BOIIPOCOB;;
OLICHKA «HEYJIOBJIETBOPUTEILHOY, €CIIH HET MPaBUIIbHBIX OTBETOB Ha 3 Bompoca u Ooliee.

5.2.3 IlepevyeHb TUCKYCCHOHHBIX TeM /IJIfl COOOIIEHHI HA ceMHHAapaXx

[lepeuens npuBeneH B M. 4 Y4eOHO-MeToAMUYeCKOe o0ecleyeHne CaMOCTOATEIbHOI padoThl
CTY/IEeHTOB

Kpurtepun onenkn:

- OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €CJIU JaHbl MOJIOKUTEIbHBIE OTBETHI O0Jiee ueM
Ha 90% 3a7aHHBIX BOIIPOCOB;

- OIICHKA «XOPOIIO» BBICTABIISETCS CTYACHTY, €CIIU MOJIYYeHbI IIOJOKUTEIbHbIE OTBETHI O0Jiee
gem Ha (71-90)% 3a1aHHBIX BOIIPOCOB,;

- OIICHKA «yJOBJIETBOPUTEIHHOY» BBICTABISETCS CTYEHTY, €CJIU MOTyYEHBI MTOJI0KUTEIbHBIE OT-
BeThI Ooree ueM Ha (51-70)% 3aaHHBIX BOIPOCOB;

- OLIEHKAa «HEYIOBJIETBOPUTEIIHO» BBICTABISETCS CTYIEHTY, €CIM HEe JaHbl MOJOXKHUTENbHbIE
oTBeTHI Oosiee ueM Ha 51% 3a1aHHBIX BOPOCOB.

5.2.4 Tembl 151 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIT)
B pedeparax orpakaroTcs BO3MOKXHOCTh UCTIOTIB30BAHUS (XOTsI ObI TOKA TUIIOTETHYECKU) B

AUCCCPTALNMOHHBIX UCCICAOBAHUAX MAaruCTpanTa TPEX COCTABJIAIONUINX: 06.]13.‘-IHBIX TGXHOHOFHﬁ,
«/HTEpHETA BelIel» U paclpee]ICHHBIX CEHCOPOB U CEHCOPHO-aKTYaTOPHBIX ceTeil. Pedepar siBisercs
pe3yabTaToOM 0000IIEHUS TPEX COOOIICHHI Ha MPAKTHYECKUX 3aHATHAX, IPEJICTABIISACTCS B BUIC
TEKCTOBOT'O IOKYMEHTa 00beMOM 12-15 cTpaHuIl MAIIMHOMIMCHOTO TEKCTA U npe3eHTanuu u3 10 caaiigos.
Orenka 3a pedepar BHICTABIISICTCS] aBTOMATHYECKH KaK CPEIIHSIS 32 TPU COOOIICHUSI Ha MPAKTHYECKUX
3aHATUAX. MaI‘I/ICTpaHT BIIPaBC AJId MOBBIIICHHUA OLICHKU CACIIATh JOKJIa/J C HpGSGHTaHPleﬁ 148 BaHIHTOﬁ

pedepara.
Kpurepum ouenku:

- OIICHKAa «OTJIUYHO)»» BBICTABJIACTCA CTy,ZleHTy, €CJIN OAaHBbI ITOJIOXKHUTCIIBHBIC OTBCThHI 60.]166 = (2%
Ha 90% 3a7aHHBIX BOIIPOCOB,;
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- OIICHKA «XOPOIUIO» BBICTABISETCS CTYACHTY, €CIIU MOJIYYeHbI IOJOKUTEIbHBIE OTBETHI O0Jiee
gem Ha (71-90)% 3a1aHHBIX BOIIPOCOB,
- OIICHKA «yJOBJIETBOPUTEIHHOY BBICTABISAETCS CTYJEHTY, €CJIM MOTyYEHBI MTOJI0KUTEIbHBIE OT-
BeThl Ooree ueM Ha (51-70)% 3amaHHBIX BOIPOCOB;
- OLIEHKAa «HEYIOBJIETBOPUTEIILHO» BBICTABISETCS CTYIEHTY, €CIM HE JaHbl MOJOXKHUTENbHbIE
oTBeTHI OoJiee ueM Ha 51% 3alaHHBIX BOPOCOB.

5.3 MeToauyeckue MaTepHaJibl, ONpeJejsOlIHMe NPOUEeAYPbl OLEHHBAHUSL Pe3yabTATOB

o0y4eHus1 (3HAHUI, YMEHHUH, BJIA/ICHUIT), XapaAKTePU3yIOIIUX 3Tanbl GOPMHUPOBAHNS KOMIIETECHIUH

Komnerennusi, | 3asBiaenHblii 00- | TumoBoe 3ananue | [Ipouenypa ouenuBanusi | Kpurepuu
ee ITall W YPO- | pa3oBaTeJbHbII 3 ®OC, no3BoJisi- | 00pPa30BATEJBLHOIO  pe- | OIeHKH
BeHb  ¢GopMu- | pe3yabTar olee NPOBEPHUTH | 3yJbTaTa
poBaHus copMHPOBAHHOCTH
00pa3oBaTeJIbLHOIO
pe3yiabTara
[IKTI-7, 3HaTh: Bompocs! n.m1.5.2.2 Omnpoc  mpoBoauTcss B | LI 5.2.2
KOHIIE OCBOCHHS pa3zeiia B
2- oTar, OcHoBbI TEOpUH 06: Teuenne 30 MUHYT.
JJAYHBIX TCEXHOJIOI'MU
6a30BbIi C IeHTpamMH oOpa-
OOTKM JAaHHBIX JUIS
[IOCTPOCHHUST CEHCOP-
Eiﬁ CeTi;cggeé[:gs; Ipesenrtanuss coo0- | Coobmenne 3aciymmuBa- | m.a.5.2.3
xonmermu  «Murep- | WEHAA H €TO 3alIMTA | €TCS B TCUCHUE 5 MHUHYT U
HeTa Belein m.m.5.2.3 3aIIMIIAETCA B TEYCHHE 5
MUHYT Ha TPAKTHUYECKUX
3aHSITHIX
ITKTII-7, Ymersn: Otuetsl o 1abopa- | JlaBoparopHbie pabOTHI Kpurepun
TOPHBIM paboTam 1- | MPOBOIUTCS B COOTBET- OILICHKHU
2-if orar, lpumensats OT ¢ | § TpeGopanus k o1- | cTBUM ¢ pacrucanneM yKa3aHEI
5a30BLL E:;ﬂ AT HOCTPO@: yeTam - B MeToI. nposejenus 3anaTuii. Or- | MY k JIP
PAaCIPCICICH- | yxazapuax k JIP geThl 110 JIP cTymeHTh
mex  MAYC B 3alIMIIAIOT B KOHIIE/
Hay4HO- 5 nHavane JIP wim Ha cnier-
HCCICN0BATEIILCKO aJIbHO BBIJICJIEHHBIX KOH-
W TPOCKTHOW  JICA- CYIbTaLUsX, BPEMS 3allli-
TEIBHOCTH TBI — 15 MHHYT.
Pedepar m.n.5.2.4 nL.IL5.2.4

Hoxnan o pedepary 3a-
CJIYIIMBAETCS B TCUCHHE 5
MUHYT U 3alIUIIaeTCs B
TEUEHHE 5 MUHYT Ha Mpak-
TUYECKHUX 3aHATUSAX WIN
HAa CMENHUAIBHO BbIJENICH-
HBIX KOHCYJIbTAIHSIX.
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6 YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 00ecreuyeHre JUCHUIINHbI

6.1 OcHoBHasi InTEpaTypa

",2016 .—

6.2 /lonmosiHUTEIbHAS JIUTEPATYPa
1.I'aBpuaos, JI. II. UHHOBaIiMOHHBIE TEXHOJIOTMH B KOMMEPILIMHU U OU3Hece : [yueOHMK Ui CTY-

1. CoBetoB b. 1. UndopmannoHHbie TEXHOIOTHH: TeopeTuyeckre ocHOBbI / CoetoB b.41.,
Llexanosckuii B.B. — Mockaga : JIanb
<URL:http://e.lanbook.com/books/element.php?pll_id=71733>.

JEeHTOB BhICIIMX yueOHbIX 3aBenenuii| / JI. I1. ['aBpuiioB .— Mocksa : FOpaiit, 2016 .— 372 c.

6.3 UnTepHeT-pecypchl (3JEKTPOHHBbIE YUeOHO-MeTOAuYeCKUe U3TaHUs, TULEH3UOHHOE MPOo-

rpaMMHOe obecrnedeHne)

6.3.1 CereBbie pecypebl YIATY

bin/zgate.exe?Init+ugatu-
fulltxt.xml simple-fulltxt.xsl+rus

o cetud YI'ATY

HaumenoBanue pecypca | O6bem (oH- Hoctyn PexBu3nuThHI 10roBOpoB
na 3IIEK- ¢ IpaBooOIaIaTeIAMU
TPOHHBIX pe-
CypcoB (9K3.)
2 3 4 5}
.| OBC «Jlanb» 41716 C moboro kommeiotepa, | Jorosop EJI-671/0208-
http://e.lanbook.com/ umeroniero  BeIxon B | 14 or 18.07.2014. doro-
Wnrepner, mocie peru- | Bop Ne EJ] -1217/0208-
ctpauuu B ObC no cern | 15 ot 03.08.2015
YITATY
OBbC co3nmaercs B mapr-
C mo00oro KOMITBIOTEPA, mepctee ¢ Bysamu PB.
OBbC Accommanuu «JIEKTPOHHOE MMCIOIICTO  BBIXOA B | proo oo VIATY —
obpazoBanne PecnyOnuku Bam- 1225 Wutepner, mocne peru- KOOPIHHATOP MPOCKTA
KOPTOCTaH» crpatuu B ABUC «Pyc-
http://e-library.ufa-rb.ru JIaH» Ha IUIOIAaKe Ono-
muotekn YIATY
C moGoro xommbioTepa, | JPC CO3MAETCA B mapT-
KoHcopumyM  a’3pOKOCMHUYECKUX MMCIOIICTO  BBIXOML B 2:512:1];4614 CB a;f;;OCPMqT
By30B Poccun 1235 Mrreprict, nocte pern- BH6HHOTeKayYFATY -
http://elsau.ru/ crpauit B ABIC «Pyc-
naHy» Ha Tnomasake 6u6- | KOOPAHUHATOP IPOCKTa
muotekn YIATY
.| DmexkTpoHHas KOJUIEKIHS 00pazo- CBUAETENECTBO O pErH-
BaTenbHBIX pecypcoB YIATY C moBoro KoMmbioTepa crpail. Ne2012620618 ot
http://www.library.ugatu.ac.ru/cqgi- 528 22.06.2012

6.3.2 UnTepHeT-pecypchl CBOOOIHOTO J0CTyNA

1. UzpatenscTBO «OTKPBITHIE cCHCTEMBD <http://www.0osp.ru/>

2. CoBpeMeHHbIE TEXHOJIOTHH aBToMaTu3aruu. <http://www.cta.ru/rubrics>

3. BonokoHHO-ONTHYECKHE NaTYMKH M CHCTeMbl MOHMTOpUHTra «MHBepcus-Cencopy. < http://i-

sensor.ru/index.php/company/company>

4. «T8»/ callT poCCUICKOTO NPOU3BOAUTENSA TEIEKOMMYHUKALMOHHOTO 060pYA0BaHMA CNEKTPaNbHOrO

ynnotHeHnua (DWDM 1 CWDM) ana ontuueckux ceteii ceasm:  <http://t8.ru/?page id=221>

5. Caittr mo SCADA-cucreme UHTOK <http://www.smart-grid.ru/ru/>
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http://e.lanbook.com/books/element.php?pl1_id=71733
http://e.lanbook.com/
http://www.library.ugatu.ac.ru/cgi-bin/zgate.exe?Init+ugatu-fulltxt.xml,simple-fulltxt.xsl+rus
http://www.library.ugatu.ac.ru/cgi-bin/zgate.exe?Init+ugatu-fulltxt.xml,simple-fulltxt.xsl+rus
http://www.library.ugatu.ac.ru/cgi-bin/zgate.exe?Init+ugatu-fulltxt.xml,simple-fulltxt.xsl+rus
http://www.osp.ru/
http://www.cta.ru/rubrics
http://i-sensor.ru/index.php/company/company
http://i-sensor.ru/index.php/company/company
http://t8.ru/?page_id=221
http://www.smart-grid.ru/ru/

6. MBanoa H. 10., Manunun A. A.. [loaroroBka npe3eHTauii Juist KypcoBBIX IPOEKTOB (paboT)
U BBITYCKHBIX KBaJTHpuKannoHHbIX pabot — CII6: CII6 I'Y U'TMO, 2009. — 44 c.
<http://window.edu.ru/resource/340/66340>.

6.4 MeToanyecKue yKa3aHUs K NPAKTHYECKUM 3aHATHAM

1. Meronndeckue ykazaHus K MPaKTHYECKUM 3aHATHAM 1O JucuuIuinHe «COBpEMEHHbIE H3MEPH-
TeNbHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUM» Ui CTYIEHTOB Maructparypsl mo Hamp. 12.04.01 IIpubopo-
ctpoenue / Coct. YurBunner C.B. — Yda. YI'ATY (Ha npaBax pyKOIHUCH).

6.5 MeToanuyeckue yKa3aHusi K JJa00paTOPHbIM 3aHITHAM

1. Meroauueckue yka3aHHs K JJaOOpaTOpHBIM paboTaM 1o aucuumminie «CoBpeMeHHbIE U3MEpH-
TeIbHbIE WHPOPMAIIMOHHBIE TEXHOJIOTHH» IJIsi CTYJAEHTOB MaructpaTyphl mo Hamp. 12.04.01 IIpubopo-
crpoenue / Coct. Yurunues C.B. — Ypa. YI'ATY (Ha nmpaBax pyKOIUCH).

6.6 MeToanyecKkue yKka3aHus K BbINOJHEHUIO pedepaTa

1. Meroauueckue yka3aHus K BBINOJHEHUIO pedepara no aucuumuinHe «CoBpeMEeHHbIE U3MEpH-
TeNbHbIE MH()OPMAIIMOHHBIE TEXHOJIIOTUM» Ui CTYIEHTOB Maructparypsl mo Hamp. 12.04.01 IIpubopo-
crpoenue / Coct. Yurunnes C.B. — Ypa. YI'ATY (Ha nmpaBax pyKOIUCH).

7 OOpa3oBaTe/jibHbIE€ TEXHOJIOTHH
Jlekuus-Busyanuzanus.

[IpakTrueckue 3aHATHS (CEMUHAPHI) B BUAC JAUCKYCCHI MO MPE3EHTAIUSIMH COOOIICHHH (JIOKIIa-
7I0B) 110 TEMaM OIEPEeXKAIONIEH caMOCTOATEIbHOI paboThI.

KonTekcTHOEe 00yueHrne — MOTHBAIIHMS CTY/I€HTOB K YCBOEHHUIO 3HAHUN IyTE€M BBISIBICHUS CBS3EH
MEXy KOHKPETHBIM 3HAHHEM U €ro MPUMEHEHHEM, a UMEHHO: NMPAaKTUYECKUE 3aJaHHsl BBIJAIOTCS CTY-
JeHTaM WHIUBUAYAIbHO, C TAKMM Pacuye€ToM, YTOObI OHU MOTEHIMAIBHO MOIJIA Obl OBITH MIPUMEHUMBI K
MCCIICIOBAHHSIM 10 TEME MarucTepCKOi TuCCepTaltH.

JlaGopatopHbie pabOTHI:

Pabota B KOMaH/Ie — COBMECTHAsI ESITEILHOCTh CTYACHTOB B rpymIie 2-3 4yell. 1Mo pyKOBOJCTBOM
Jzepa, HarpaBJieHHAas Ha pelieHue o01Iel 3a1aun MyTeM TBOPUYECKOTO CIIOKEHHsSI pe3yIbTaToB
WH/IMBUYAIbHOM pabOThI WIEHOB KOMaH/IbI C ICJICHUEM ITOJTHOMOYHIA U OTBETCTBEHHOCTH.

8 MerToanueckue ykazaHus 10 OCBOCHHUIO JUCHUILJINHbBI

Paznensl nucuuruivHel «M3mepumensbHvle UHDOPMAYUOHHBIE TEXHOIO2UU» WUMEIOT pa3InyHbIe
CJIO)KHOCTB Y HAIIPaBJICHHOCTD.

IIepBblil U 4eTBEPTHIN pa3eiibl HOCUT IPEUMYILECTBEHHO TEOPETUYECKUN XapaKTep, I0ITOMY Te-
KYIIUH KOHTPOJIb CBOAMTCS K MUCHbMEHHBIM OMPOCaM IO TEMaM, a TAKKe K 3allUTe COOOIEHHH ¢ pe3eH-
TalUsMU Ha IPAKTUYECKUX 3aHATHIX.

B paznenax 2 u 3 conepKuTCs 3HaUMTEIbHAS IPAKTUYECKAsk COCTABIISAIOLIA.

Bropoii paznen onupaercs Ha 3HaHUS U HABBIKU CTYZACHTOB, ITOJIy4YEHHBIE paHee elle B IpoLecce
OakanaBpCKOil MOAroTOBKHM 1o HanpasieHuto «IIpubopocrpoenue». IlosTomy cryneHTaM, MOCTYNUBIIUM
Ha JAHHBIM MPOQWIb C APYrHX HANpPaBICHUH M HE MPOXOAMBIIUX TAKOW MOATOTOBKH, PEKOMEHIYETCS
JONOJHUTEIBHO MOYUTATh YUEOHYIO INTEpATypy MO IPOrpaMMUPOBAHUI0 MUKPOKOHTPOJIJIEPOB.

Paznenst 2 m 3 ocBaMBalOTCS C MCIOJIB30BAaHHUEM IEPCOHATBLHOIO KOMIIBIOTEpAa M YCTPOWCTB
SBL2e wiu Arduino Uno ¢ COOTBETCTBYIOIIUM ITPOTPAMMHBIM 00€CIICUCHUCM.
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Jlek1MOHHbIE 3aHATHSI MUHUMHU3UPOBAHBI 110 00BbEMY U B OCHOBHOM HOCSIT YCTaHOBOYHBIN Xapak-
TEp MO OCBOCHHIO U3MEPHUTEIHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH.

CamocTrosTenbHas padoTa CTYyJEHTOB CKJIAJbIBACTCA U3 TPEX COCTABIISIIOIIMX: CAMOCTOSITENIbHOE
U3Y4EHHE OTAEIBHBIX TEM [0 PEKOMEHYEMBbIM UCTOYHHMKAM; TEKYIlas MOArOTOBKA K MIPAKTUYECKHUM, Jia-
OOpaTOPHBIM 3aHATUSAM U KOHTPOJBHBIM OIPOCaM; MOJArOTOBKA COOOIIEHUI U MPe3eHTaIIHi.

[Tpu BeIMOMTHEHNH JTAOOPATOPHBIX PAOOT MPAKTHKYETCS TEXHOJOTHS KOJJISKTHBHOTO B3aUMOJICH-
ctBus (pabota B koman ie). O1eHKa BBITOIHEHHS paObOT MPOBOAMUTCS CPa3y MOCIIE UX 3aBEPIICHHSI.

9 MarepuaJibHO-TEXHHYECKOE O0ecredeHue TUCIMIIIMHBI

st mpakTrueckux padoT ucnonb3yroTes komnbioTepsl IBM PC, ¢ o6bemom O3V He menee 2 I'0
u 00beMoM cBOOOHOM auckoBoi mamsaTu He meHee 10 I'6.

[IpakTudeckue pabOTHI 1O AUCIUILTHHE MPOBOAATCS Ha KOMIBIOTEPAX C OMEPAIMOHHON CHCTEMOM
Windows (Bepcus e Huxe XP).

10 AnanTanus pado4eid nporpamMmmsbl 14 jJun ¢ OB3

AnantupoBaHHas MPOrpaMMa pa3padaThIBAETCs PU HATUYUH 3asiBICHHS CO CTOPOHBI 00yUaroIe-
rocst (poauTenel, 3aKOHHbBIX MPEJACTaBUTENEH) U MEIULIUHCKUX MOKa3aHUN (PEKOMEHIAMSIMU TICUXOJI0-
rO-MeJIUKO-TIeJarOTHIeCKON KoMuccuu). /[ nHBaIMI0B aanTHpOBaHHAsi 00pa3oBaTe/IbHAs MPOrpaMMa
pa3pabarbIBaeTCsi B COOTBETCTBHH C MHIWBUAYAIbHOW IPOTPaMMO peaOuInTaIiH.
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