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AHHOTaUA

JucuumimuHa «Jlucneruepusanysi, aBTOMaTU3alUsl U YINPaBICHUE WHKEHEPHBIMU
cucTeMaMMu» BXOAMT B 0Opa30BaTElIbHYIO IMPOrpaMMy BBICIIEr0 0Opa3oBaHHUA — MPOrpaMMy
MarucTpaTypbl M0 HalpaBJIEHUIO MOAroToBKH/ criermanbHocTH 13.04.02 «DnexTposnepreTuka u
JJIEKTPOTEXHUKA» HampaBiIeHHOCTH «MEHEDKMEHT B 3JIEKTpOdHepreTukey». JlucuuminHa
peanu3zyercs kapeapoit «Ne32».

JucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NIpU  OCBOGHHH  OOy4aroIuMCs
o0pa3oBaTeNbHONW TMPOrpaMMbl M HaIlpaBlieHa Ha YriayOJeHHOe (OPMHPOBAHUE CIETYIOLIMX
KOMIIETECHIINH .

OIIK-2 «Cnoco0OeH MpUMEHSATh COBPEMEHHBIE METOJbI HCCIECIOBAaHHS, OLEHHBATH H
IPEICTABIATh PE3YJIbTAThI BBINOJIHEHHONW PabOTh»

[IK-6 «CrnocoOHOCTh MNPHUHMMATh YYacTHE€ B  YIPaBICHUH TEXHOJIOTUYECKUMHU
npoleccaMu, 00eCreunBalOIMMU BbIITYCK MPOJYKIMH, OTBEUaroIell TpeOOBaHUSIM CTaHIapTOB
U PBIHKa»

ConepxaHue AMCUUIUIMHBI OXBAaThIBA€T KPYI' BOIPOCOB, CBSI3aHHBIX C OCHOBaMHM
JCTIETYEPHU3AIIMY WH)XEHEPHBIX CHCTEM, BKIIFOUAsi CHCTEMBI YHEPTOCHA0XKEHUS, B IPyTUe, TAaKHUe
KaK CUCTEMbI OTOIUIEHUS, BEHTHWIIALUH, KOHAULMOHUPOBAHMSI, BOJIOCHA0KEHUSL.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (HOPMBI OpraHU3alUN
y4eOHOro mpoliecca: JIEKIMH, NPAaKTUYEeCKUE 3aHATHUS, CEMUHApbl, caMOCTOsATeNbHas paboTa
00ydJaromerocs.

[IporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHBI CIEAYIOIME BHUJbI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B popme 3auera.

OOwiast Tpyl0OEMKOCTb OCBOEHMS JMCLHUIUIMHBI COCTABISAET 2 3aY€THBIX €IUHUIbBI, 72
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIIMHE «PYCCKUI».



1. TlepedeHb MIIAHUPYEMBIX PE3yJIbTaTOB O0YUCHUS MO TUCITUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpto mpenomaBaHusi IUCUUIUIMHBL SBISCTCS (OPMHPOBAHUE Yy OOYYaIOIIUXCS
KOMIUICKCHBIX 3HAHUH M NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [UIl IPOEKTHUPOBAHMUSA,
aBTOMATHU3alMU U JUCIETYEPU3ALMH HHKEHEPHBIX CUCTEM. DTO BKIIIOYAET:

- OCBOCHHE COBPEMEHHBIX METONOB M TEXHOJOIMM YIPaBICHWS W aBTOMAaTU3aLlUU
WH)KEHEPHBIX CUCTEM 3/1aHUU U COOPYKECHMUII;

- pa3BUTHE YMEHUH aHajau3a, MOHUTOPUHIA M ONTHUMHU3ALUU PabOThl MHKEHEPHBIX
CHCTEM C LIEJIbIO MOBBIMICHUS UX YHEPro3(h(PEeKTUBHOCTH U HAAEKHOCTH;

- TOpuoOpeTeHHE HaABBIKOB mpoekTupoBaHus u BHeApeHus SCADA-cucreM s
MOHUTOPUHTA U YIPABICHUS PA3TUYHBIMU HHKEHEPHBIMU CETSIMU;

- IOATOTOBKA K BBIIIOJTHCHHUIO ITPOCKTOB B obnactu ABTOMATHU3allU U JUCIICTUYCPU3ALU
Ha BCCX dTallaX MX XU3HCHHOI'O IIUKJIA,

- ¢opMupoBaHHE KOMIIETEHIMII B 00JacTH KHOEpOE30MacHOCTH aBTOMATH3UPOBAHHBIX
CHCTEM YIIPABJICHHUS;

- CO/IeHiCTBHE PA3BUTHUIO KPUTHUYECKOTO MBIIIJICHHUS] U CUCTEMHOTO MOIX0/1a IPU PEIICHUN
po(heCCHOHANIBHBIX 337124 B Cepe IEKTPOIHEPTCTUKH U IICKTPOTCXHUKH.

JlucuuiuiiHa HarpaBlieHa Ha oOecrieueHre OOydYaronIMXcsi HEOOXOUMBIMH 3HAHUSIMH U
HaBbIKaMU [JIs1 PCIICHHA 3aJad IO IMOBBIIICHUIO 3(1)(1)GKTI/IBHOCTI/I U HaAACKHOCTU pa6OTI)I
WH)KCHEPHBIX CHCTEM, a TaKKe Ui IOATOTOBKM WX K BBINOJHEHHIO TMPO(ECCHOHATBHBIX
00s13aHHOCTEH B YCIOBUSX HU(PPOBOI TpaHCPOpMALIUK OTPACIIH.

1.2. Jlucumnnmnaa sBisieTcss  (aKyJIbTaTUBHOW JWCHUIUIMHOW TI0  HAINpPaBIICHHIO
o0pa3oBaTenbHOI mporpamMmbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OIT BO.

B pesynprare M3ydeHus AUCHUILTUHBI OOYYAIOUIUIICS JOJDKEH 00JafaTh CIEAYIOMINMA
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMneTeHIIMM 1 WHAMKATOPBl UX JOCTHXEHUS MPUBEIEHBI B
tabnuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHXKEHHUSI

Kareropus (rpynma) Konn Kon n HauMeHOBaHuME MHIUKATOpa
HanuMEHOBaHUE
KOMIIETEHIINU JOCTHKEHUSI KOMIIETEHIINU
KOMITETEHIIN T

OIIK-2 Cnocoben

MIPUMEHSATH

COBPEMEHHBIE

METO/IbI OIIK-2./1.4 3HaeT MeTObI pa3pabOTKu
Ob6menpodeccuoHanbHble | HCCIEA0BaHUSA, QJIITOPUTMOB U MTPOTPAMMHOTO OOeCTIeUueHus
KOMIIETEHIINHU OLIEHUBATH U B paMKax CHCTEM MCKYCCTBEHHOTO

MPEACTABISATH HHTEIJIEKTA

pe3ynbTaThI

BBITIOJTHEHHON

paboTHI

[1K-6 CriocobHOCTE

opuaumath yuyactue | [1K-6.J1.3 ucnonp3yer nudopMaliioHHbIE
[TpodeccuonanpHble p Y1 A Y opman

B YIIPABJICHUH CHCTEMBI JIUTS IPUHATHS OPTaHU3aIMOHHO-
KOMIETEHIINHN "

TEXHOJIOTUYECKUMHU | YIPABIEHYECKUX PEIICHUI

MIPOIIECCAMH,




00ecreunBarOIIIMHI
BBIITYCK MTPOTYKITHH,
OTBEUaromiei
TpeOOBaHUAM
CTaHJAPTOB U PhIHKA

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUIUIMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:

— «DJEKTPUUYECKUE CUCTEMBI U CETH

— «ludpoBoe mpoekTHpOBaAHUE

— «lIpoeKTHas IeATeIbHOCTDY.

3HaHUs, NOJIyYCHHbIE IIPU M3YYEHMHM MaTepuaja AaHHOW JHCLUMIUIMHBI, HMEKT Kak

CaMOCTOATEJIbHOE 3HAYEHHUE, TaK U MOTYT MCIIOJb30BAaThCS MPU M3YYECHHH APYIHUX SJIEMEHTOB
00pa3oBaTeNIbHOI MPOrpamMMBl:

— «[IpousBoncTBeHHas TeXHONOrHYEcKas (IPOEKTHO-TEXHOJIOTHYECKAs!) TPAKTHUKAY,
— «lIponsBoacTBEeHHas IPEAIUILNIOMHAS IIPAKTHKAY,

— «BrImonHEHWE, MOATOTOBKA K TPOIEAYPE 3alTUTHI U 3alIUTa BBITYCKHON
KBTI (UKAIIMOHHON PabOThI».

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
JHanaple 00 o0meM o0beMe TUCIUIUIMHEI, TPYIOCMKOCTH OTACIBHBIX BHJIOB Y4E€OHOM
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaMm) MPeCTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCHUIIIUHBI

TpynoemMKkocTs 1o

Bun yue6Hoi# paboTbl Bcero cemecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 2/ 72 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 8 8
AyoumopHhule 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexuun (JI), (gac) 17 17
1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 17 17
Jac

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnas padoma, Bcero (4ac) 38 38
Buo npomesccymounoit ammecmayuu:. 3a4er,

mudd. 3auer, sx3ameH (3auer, Judd. 3au, | 3auer 3auer
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHEI 10 pa3/ielaM U BUIAM 3aHSITHI.
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Pazgenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh TTPUBEJCHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexkuu 113 JIP KII CPC
(gac) (C3) (gac) (gac) (gac)

Pa3l[eJ'IBI, TEMBI JUCHUITIIMHBI

Cemectp 2

Pa3znen 1. BBenenue B qucneTdyepusanuio u
aBTOMATHU3alMI0 HHKEHEPHBIX CUCTEM
Tema 1.1. BBenenue B AUCHUIIIMHY, LIETU U
3amayn 3 3 0 0 7
Tema 1.2. OCHOBHBIE OHATUS U TEPMUHOJIOTUS
Tema 1.3. McTopus u pa3BuTHE aBTOMATHU3ALUN
MHXEHEPHBIX CUCTEM

Paznen 2. Hauano pa6otsl ¢ MasterSCADA
Tema 2.1. Teoperuueckas gactb - SCADA

CHCTEMa U UX Ha3HaUCHHE 3 3 0 0 8
Tema 2.2. COOp TaHHBIX - OCHOBHBIE CTIOCOOBI

Tewma 2.3. Ilepsoie maru B MasterSCADA

Paznen 3. Ilpumep noctpoeHus npoexra
Tema 3.1. Coznanue yueOHOTO MpOeKTa Ha
IIpUMepe KOTEIBHON

Tema 3.2. Co3nmanne 00beKTa KOTIIa

Tema 3.3. Co3ganue MHEMOCXEMBI KOTIIA
Tewma 3.4. Coznanue n3o0paxeHus: 00beKTa

Paznen 4. Cucrema apxuBanuu JaHHBIX U TPEH/IbI
Tema 4.1. O01ue NPUHIUIIBEI APXUBUPOBAHUS
Tema 4.2. ®aiinoBbIif apxuB 4 4 0 0 8
Tema 4.3. ApxuBauus B B[

Tewma 4.4. Cozianue U HacCTPOMKa TPeHaa

Paznen 5. Cucrema apxuBaiuu cOOOIICHUHN 1
JKYpHAJIBI

Tewma 5.1. Ilomp30BaTeabCKue U CHCTEMHBIC
COOOIIEeHUS

Tema 5.2. @aiinosslii apxus u bJ]

Tema 5.3. HacTtpoiika xypHaia

Htoro B cemectpe: 17 17 38

Hroro 17 17 0 0 38

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yumei
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IHIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO KA

‘ Howmep paznena Ha3zBanue u coaepxanue pas3jeioB U TEM JIEKIIMOHHBIX 3aHITHI




Tema 1.1 BBenenne B TUCTIETICPU3ANIO M aBTOMATH3AITUIO HHKXEHEPHBIX CHCTEM
Tewma 1.2 Benenue B TUCIMITINHY, e 1 3aga4n. O030p meeil JTUCIUILIHHEL,
KITFOUEBBIC 33]]a91 U OXKHJIAEMbIC PE3YJIbTaThl O0YUCHUSI.

Tema 1.3 OcHOBHBIC TOHATHS U TEPMUHOIOTHA. OTIpeeICHIS i OCHOBHBIC
TEPMUHBI, UCIIOJIL3YEMbIE B 00JIACTH TUCTICTUCPHU3AIMY U aBTOMATH3AIHH
WHXCHEPHBIX CUCTEM.

Tema 1.4 VicTtopus 1 pa3BUTHE aBTOMATU3AINHA WHXECHEPHBIX CHCTEM. DBOJIOIIHS
TEXHOJIOTHI aBTOMATH3aIlNH, BAKHBIE TAITBl PA3BUTHS M COBPEMEHHBIE
TCH/ICHIIHH.

2 Tema 2.1 Teoperndeckas gactb - SCADA cucrema n nx HazHadeHue. OCHOBHEIE
¢ynkunu SCADA cucteM, X CTPYKTypa U IPUMEHEHNE B MHKEHEPHBIX CUCTEMAaX.
Tema 2.2 COOp maHHBIX - OCHOBHBIE CITOCOOBI. METOMBI M TEXHOJIOTHH cOopa
JIAHHBIX JUIS CUCTEM aBTOMAaTH3allMy U aucnerdepusanmu. Tema 2.3 Benenue B
paboty ¢ MasterSCADA, HayanbHast HacTpOiKa U OCHOBHBIC (DYHKIIUH

Tema 3.1 Coznanne yaeOHOTO IPOEKTa Ha puMepe KoTenpHoi. [locTaHOBKa
3a/1aud ¥ HadaJbHBIC [IATH 110 CO3AaHMI0 IIpoeKTa KoTenpHoi B MasterSCADA.
Tema 3.2 Co3nanne o0beKTa KOTia. JleTabHOE OMICaHue TIPOIIecca CO3IaHuUs ’
3 HacTpoiiku o0bekTa kKoTina. Tema 3.3 Co3zmanne MHeMocxembl KoTia. [loctpoenne
BU3YaJIbHOTO MPEJICTABICHUS] © MHEMOCXEMBI I 00bekTa KoTia. Tema 3.4
Co3pmanue nzo0paxenus oobekra. [loaroToBka u MHTErpanus H300paKeHUH s
BU3yaJIH3allU 0OBEKTOB B IIPOEKTE.

Tema 4.1 O6mue npuHIHIE apxuBHpoBaHus. OCHOBHBIC KOHICTIIIUN U IIPUHITHAIIBI
apXUBUPOBAHUS JaHHBIX B cUCTeMax aBToMaTu3anuu. Tema 4.2 ®aiinoBblil apXuB.
TexHon0rHM ¥ METOABI cOo31aHMs (DAHIIOBBIX apPXHUBOB LIS XpaHEHHUS JaHHBIX. Tema
4.3 ApxuBanus B B/]. Micionp3oBanne 0a3 qaHHBIX U apXUBUPOBAHUS H
XpaHeHUs 00JIbIINX 00BEMOB JaHHBIX. Tema 4.4 Co3naHue U HaCTPOWKa TPpEH/a.
MeTo/1p1 CO31aHUS M HACTPOMKHU TPEH OB JJIs BU3yaJIM3alliU M aHaIN3a JAaHHBIX.

Tema 5.1 Ilonp3oBaTenbCKUE U CUCTEMHBIE COOOIIEHHS THIIbI COOOIIeHNIT B
CHUCTEMax aBTOMAaTU3allUM U UX HazHayeHue. Tema 5.2 Daitnobiil apxus u b/1.
5 TexHonoruu apXuBUpOBaHUs cooOIIeHHH B (aiiinax u 6azax naHHeIx. Tema 5.3
Hacrpoiika xypHasia. MeTo1bl HACTPOMKHU U UCIIOJIb30BaHUS KYPHAJIOB JUIs
MOHUTOPHHI'a CUCTEMHBIX COOBITHH.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

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

N3 Hux Ne
Ne Tembl IpakTH4YeCKUX ®DopMbl IpakTU4YeCKuX | TpyroeMKOCTb, | MPAaKTUYECKOW | paszerna
n/n 3aHATUN 3aHATUI (uac) IIOATOTOBKH, | JUCLHII
("ac) JIUHBI
Cemectp 2
1 Beenenue B IIpakTnueckue 3 3 1
SCADA-cucremsl paboThI
COop MaHHBIX U
[IpakTnueckue
2 UHTErpanys B ABOTEL 4 4 2
MasterSCADA P
Co3pnanue n
AKTHYECKHE
3 MHEMOCXEM B P 5 4 4 3
aboThI
MasterSCADA P
ApxuBanus IIpakTnueckue
4 i P 3 3 4
JaHHBIX U paboThI

7




HacTpoika
TPCHIOB
Hactpoiika u
HCIIOJIB30BaHIE [IpakTHyeckue 3 3 5
)KYPHAIIOB paboTh
cooOuieHuit
Bceero 17
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJEHBI B TabIuLIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 aux Ne
r]:/fn HanmeHoBaHHe 1a60paTOpHbIX paGoT prl‘?:;f:‘;""“” “ﬁg;fgfg;‘:ﬁ“ P et
(uac) JIMHBI

V4eOHBIM IIAaHOM HE npeayCcCMOTpCHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Buner caMocTosiTennbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMmocTosaTeabHON paboThl M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
30 30
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyuieMy KOHTPOJIIO 5 6
ycneBaemoctu (TKY)
Jomamaee 3amanue (/13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
artecrauuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUYAIOIMIUXCS TT0 TUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl O00y4aromuXxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3TaHUN

HepequL MEYATHBIX U 3JICKTPOHHBIX y‘Ie6HBIX W3IaHui NIpUBCACH B Ta6JII/II_[e 8.
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Ta6mmia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3JaHUN

Kommuectso
SK3EMILISIPOB
[ndp/ bubmorpaduueckas B OMOJHOTEKE
URL anpec CCBHUIKA (xpome
ANEKTPOHHBIX
9K3EMIUIIPOB)
https://masterscada.ru/docs3 MeToandyeckrue MaTepHaIbl -
MasterSCADA 3.X

https://owen.ru/product/master_scada/method_of protection | O6yu4arorias -
JOKYMCHTalUA 1o
CO3JaHHIO IIPOCKTOB B
MasterSCADA

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEeKOMMYHUKaIIMOHHOH cet «HTepHeT»
URL anpec HanmeHnoBanmne
https://stepik.org/course/12345 MasterSCADA. OcHoBbI IpOeKTHPOBaHUs (Kypc Ha miatdopme
Stepik)

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs peacTasieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne i/mt HaumeHnoBanue

1 MasterSCADA

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIIecca MO JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl

Ne HanmeHoBaHHe cOCTaBHOM 4acTH Howmep aynuropun
n/m MaTepUaTbHO-TEXHUYECKON 0a3bl (pu HEOOXOTUMOCTH)




1 MynbTuMeuitHAS TEKIIMOHHAS Ay IUTOPUSI 31-04 (bonpmas Mopckas 67)

WA
410 (MockoBckuii ip-T 149 BA

2 | KoMobroTepHbIi Ki1ace 31-04 (bonbmas Mopckas 67)

WA
418 (MockoBckuii ip-T 149 BA

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JS IPOBEACHUS IMPOMEKYTOYHOH aTTECTAIlUH
o0yJaromuxcs 1Mo JUCHUIUIMHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTaIlUH

Bua npomMeXyToO4HOM aTTeCTalluu [IepedyeHb OLICHOYHBIX CPEACTB

3auer

Crincox BOIpOCOB;
TecTsr;

10.2. B kayecTBe KpUTEPHUEB OIEHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSCTCS S-Oa/uThbHas MIKaia OIEHKA CHOpPMHUPOBAHHOCTU
KOMIICTEHIIMIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS

100-0ayuipHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIBb30BaHHA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbBHBIM HOPMATHBHBIM 4KTOM

I'VAIL

Tabmuua 14 —Kpurepuu o1ieHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

5-0ayuipHad mIKama

XapakTepucTrka ch)OpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
(GaduTCHO»

— oOyuaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHbBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJHO BIIAJEET CHCTEMON CITEIMAIM3HPOBAHHBIX IOHITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX ITOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIara€T €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbBIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTHUYECKOM IPUMEHEHWH 3HAHUI
HaIlpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHIA.
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaroluiicss He YCBOWJ 3HAYUTENIbHOM 4YacTu MNPOrpaMMHOIO

MaTepuaa;
— JIOMYCKAeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH NP
«HEYIOBJICTBOPUTEIIEHO .
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3aYTCHO»

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He GOPMYJIHUPYET BEIBOJIOB U 0000IIEHUIA.

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nist s5K3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Borpocs! (3a1a4umn) 1S 9K3aMeHa

Ne /i [Tepeuyens BonmpocoB (3a1a4) s IK3aMeHa Koz
HHOAUKATOpa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocsr 1yist 3adera npeacTaBiieHsl B Tadmie 16.
Taomuua 16 — Bompocs! i 3adera
Ne mi/mm [Tepeuens BOIIPOCOB I 3aU€Ta Koz
HHAUKATOpa
1-9 1. Ommmmwre ocnoBHble pynkuuu 1 3anaun SCADA-cucrem. | OIIK-2./1.4
2. Kak npoBecTy aHAJIN3 YHEPTreTHIECKOM AP HEKTUBHOCTH
CHCTEMBI OTOIUICHUS U BEHTWIALUH, YIIPABISIEMOM
SCADA-cucremoit?
3. KakoBbl OCHOBHBIC IPUHIIUIIEI MOHUTOPUHTA HHKEHEPHBIX
cucrtem?
4. QOO0ssacuute, kak SCADA-cuctema criocodbcTByeT
MOBBIIIEHUIO SHEPT03(h(HEKTHUBHOCTH.
5. OnummTte OCHOBHBIE 3Talbl Pa3padOTKU MPOEKTHON CXEMBbI
aBTOMAaTH3aLUH JI000H HH)KEHEPHOH CETH 3JIaHHUs C
cucremont SCADA.
6. Kakune MeTo sl MOHUTOPUHTA H YIIPABIICHUS
WH)XEHEPHBIMHU CHCTEMaMH UCTIOJIL3YIOTCS B IIPOEKTE
aBToMaTn3anuu? ONUIINTE UX IPEUMYIIECTBA U
HEIOCTATKH.
7. Kakue nudpoBbsie HHCTPYMEHTHI HCIIOIB3YIOTCS IS
MIPOEKTHUPOBAHUS CUCTEM aBTOMATH3ALMN?
8. Kakue MeToabl ¥ MpOrpaMMHBIE CPEJICTBA yIIPaBICHHS
npoexktamu npumensitorcest B SCADA-cuctemax?
9. Kak ocymectsisiercst coop nanabix B SCADA-cucremax?
10-24 10. Kaxue uudpoBbie HHCTPYMEHTHI U MeTObI Mcnonb3ytotest | [TK-6.]1.3

JUIs1 pa3pabOTKU MPOEKTa CUCTEMbI aBTOMATH3aluU?

11. Onumwmte npornece pa3paboTKH MHEMOCXEMBI IS
0TOOpaXeHHUs TapaMeTPOB pabOTHl KOTEIHHOM B
MasterSCADA.

12. Omumnre apxutektypy SCADA-cucTeMBlI.

13. OOBsicHUTE MpOLIECC HHTErPALUH Pa3IMYHBIX HHKEHEPHBIX
cucteM B eanHblil SCADA-nIpoeKT.

14. Kakue NpUHINIIEI HCTIOIB3YIOTCS IS 00eCTIeYeHNs
HazexxHocTH U 6ezonacHoctn B SCADA-cucremax?

15. Kak opranu3oBath KOMaHJIHYIO pa0OTy MpH pa3padoTKe
CHCTEMBI IMCTIETYSPU3ANN HHKCHEPHBIX CUCTEM?
[IpuBeauTe MprUMepbl HCIIOIB30BAHMS TUPPOBBIX CPEJICTB.

16. Kakue npobseMbl U 331241 MOT'YT BO3HUKHYTh [IPU
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BHEIPEHUU aBTOMATU3UPOBAHHON CHCTEMBI YIIPaBIICHHS
WHXEHEepHBIMH ceTssMu? Kak ux pemmrs?

17. Onummte nponece Tectuposanus u otiaagku SCADA-
CHCTEMBI.

18. Onmmmnre nporece ynpasienus npoektom SCADA Ha Beex
JTarax ero >KU3HEHHOTO ITUKJIA.

19. Kakue ungpoBsle cpecTBa 00eCTIeUHBAIOT YAAJICHHOES
B3aMMOJICHCTBUE KOMaHIbI?

20. OOBsCHUTE IPUHIKIIEI COOpa JAHHBIX U HHTEIPAI[UH
Pa3IMUYHBIX HHKEeHEpHBIX cucteM B SCADA.

21. OnumwuTe METOIbl apXUBALH JAHHBIX U HACTPOUKY
tperaoB B SCADA -cuctemax.

22. Kakye COBpeMEHHBIC METOJIbI UCCIIEIOBAHUS PUMCHSIOTCS
st pazpaborku SCADA-cuctem?

23. Onumiure anroputmbl padotel SCADA-cucTeMbl 115
YIpaBIeHVs HHKEHEPHBIMU CHCTEMaMHU.

24, Kakye MeTobl HCTIONB3YIOTCS TS aHATIN3a JaHHBIX B
SCADA-cucremax?

[lepeuens TeM It KypCOBOTO TPOCKTHPOBAHUS/BBIIONHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO IPOSKTHPOBAHHMSI/BBIITOJIHCHUSI KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHUS
3 KYpCOBOl pabOThI

Y4eOHBIM MJIAHOM HE IPEIyCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B TaOnwuIe 18.
Tabmuua 18 — [IpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne . Kon
[IpumepHbIN IEpEeYeHb BOIPOCOB JJIsi TECTOB
/ WHIMKATOPa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uemulpex npeosioHCEeHHbIX U 0O0CHOBAHUEM 8b1O0PA

Wucrpykuus: IlpounTaiiTe TEKCT, BRIOEPHUTE MPABHIBHBINA OTBET U 3aIUIINTE apTyMEHTHI,
000CHOBBIBaIOIINE BEIOOp OTBETA

1.1 | Yro takoe HMI B xouTekcre SCADA-cucrem? IK-6./1.3
1. HudopmanuonHas cucrema
2. Busyanuzanus gaHHbIX
3. VYmpaenenne 6a3aMu TaHHBIX
4. VYupasneHue GpuHaAHCAMHU

1.2 | Kakas ocnoBHas ¢pynkuus RTU B SCADA-cucremax? OIlIK-2./1.4
1. Busyanuzamnus JaHHBIX

2. COop naHHBIX

3. Ymnpasnenue puHaAHCAMH
4. OOGcnyKuBaHHE KIUSHTOB

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C BbLOOPOM HECKOJILKUX 8APUAHINOE OMBemd
U3 NPEONONCEHHBIX U PAZBEPHYMBIM 000CHOBAHUEM 8bIO0PA

Wnctpyknus: IIpouunTtaiite TEKCT, BEIOEPUTE MPaBUIBHBIE BAPUAHTHI OTBETA U
3aIMMIIATE apTYMEHThI, 000CHOBBIBAIONINE BHIOOP OTBETOB
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2.1 | Kakue mannbie 00bran0 cobupaet SCADA-cucrema? Beibepute Bee OIIK-2./1.4
MIPABUIILHBIE OTBETHI.
1. ®unaHCOBBIE JaHHEIE
2. JlanHBIE 0 TPOU3BOICTBEHHBIX IPOIIECCaX
3. MapKeTI/IHFOBI)Ie JaHHBIC
4, CouuaiabHble TaHHLIE
2.2 | Kakue ¢ynkuun eimonasror SCADA-cepepsl? Bribepure Bee IK-6.1.3

MPaBUIIbHBIC OTBETHI.
1. OO6paboTka TaHHBIX
2. Bwusyanuzaiusi JaHHBIX
3. VYnpasnenue GUHAHCOBBIMH TPAH3AKIMSIMU
4. XpaHeHHE TaHHBIX

3 mun. 3aoanue 3AKpbIMOo2co muna Ha yCMAaHoeJIeHUe cCoomeemcmeust

WNuctpykuus: IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Ka)x a0l MO3ULUHU, JAHHOU B JIEBOM
CTOJIOIIE, TOAOECPUTE COOTBETCTBYIOIIYIO MO3HUIIMIO B IPABOM CTOJIOIES

3.1

VYcranoBure cooTBeTcTBUE Mek Ay KoMrnoHeHTaMu SCADA-cuctemsl u
uX QYHKIHSIMU.

Komnonent SCADA-cucTeMbBI DyHKIUA

PLC a. Kontpons u ynpasienue

HMI b. Busyanmzanmst TaHHBIX

RTU c. Coop maHHBIX

SCADA-cepBep d. O6paboTKa 1 XpaHEHUE TaHHBIX

OIK-2.]1.4

3.2

YcTaHoBHUTE COOTBETCTBUE MEKY dTanmamu pa3zpadbotku SCADA-
CHUCTEMBI M UX OTIHCAHUEM.

Jrtan pa3padoTku Onucanue
[IpoextupoBanne a. Onpenenenue TpeOOBaHMIA
Brenpenue b. Hactpoiika obopynoBaHus
TectupoBanne c. [IpoBepka cucremsl

DKCIuTyaTanus d. 3amyck cucteMsl B paboTy

TK-6.]1.3

4 mun.

3aoanue 3AKpblmMoco muna Ha yCmaHoeleHue noC1ed08amenbHOCMuU

I/IHCTPYKLII/ISE HpquTaﬁTe TEKCT U YCTAHOBUTEC NTOCJICAOBATCIIBHOCTD.
3anuiure COOTBETCTBYIOIIYIO IMOCJICAOBATCIIBHOCTD 6yKB CJICBA HAIIpaBO

4.1

YcTaHOBHTE PAaBUIIBHYIO MTOCIIEI0BATEILHOCTD MIAr0OB MPH pa3padoTKe
SCADA-cucTeMsl:

TectupoBaHue cuCTEMBI
[TpoekTupoBaHue CHCTEMBI
YcraHnoBka 000pyaoBaHus
DKcIuTyaTanusi CHCTEMBI

el NS>

OIlIK-2./1.4

4.2

VYcTaHoBUTE MOCIEA0BATEIBHOCTh ATANIOB MOHUTOPUHTA U YIIPABICHUS
VMHXEHEPHBIMH CUCTEMAaMMU:

1. COop maHHBIX
2. AHaIM3 JaHHBIX

TK-6.11.3
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3. Ilpunsarue pemeHui
4. Peanmuzanus peuicHui

5 mun. 3adanue omxpvimoco muna ¢ pa3eepHymviM OMmeemom

Wuctpykmus: [IpoduTaiiTe TEKCT U 3allUIIATE Pa3BePHYTHI 000CHOBAHHBIN OTBET
WM HAITUIIUTE MPOIYIIEHHOE CIIOBO/CIIOBOCOUCTAHHE

5.1 | OnummTe IpoIece MHTErPaluy Pa3InIHbIX HHKXCHEPHBIX CUCTEM B OIIK-2.]1.4
enusbli SCADA-poeKT.

5.2 | Omnmure npouece npoextuposatus u paspadborku SCADA-cuctemst auist ynpasnenus | [TK-6.J1.3
HUHKCHEPHBIMHU CHCTEMaMHU.

Ipumeuanne: CUCTEMA OLIEHMBAHUS TECTOBBIX 3AJIAHUM.

1-ii Tun. 3amaHne KOMOMHHUPOBAHHOTO THIIA C BEIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
NPEIJIOKEHHBIX 1 000CHOBAaHHUEM BBIOOpA CUMTAETCSI BEPHBIM, €CIIM NPaBUIILHO yKa3aHa mudpa u
NpYBEICHBI KOHKPETHBIE apIyMEHTBI, HCIIOJIb3yeMbIe IPH BEIOOpE OTBETA.

[lomHOE COBMa/ieHNE ¢ BEPHBIM OTBETOM — 1 Gai.

Hesepwsiit oTBeT mn ero orcyrcTBre — () 6asios.

2-i Tun. 3agaHue KOMOWHHPOBAHHOTO THIA C BHIOOPOM HECKOJBKMX BapHaHTOB OTBETa W3
NPEIJIOKEHHBIX M Pa3BepHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCSl BEPHBIM, €CIIM MPABUIIBHO
yKa3aHbl TUGPHI U TPUBEICHBI KOHKPETHBIC apTYMEHTBI, HCIIOJIb3yeMbIe TIPH BEIOOPE OTBETOB.
[TonHOE coBmajzicHNE ¢ BEPHBIM OTBETOM — | Oaini.

Ecnu nomymieHsl omuOKy UM OTBET OTCYTCTBYeT — 0 Oasos.

3-i THIL. 3aHaHI/Ie 3aKpBITOI'O THUIIa HAa YCTAHOBJIICHUC COOTBCTCTBUA CUHHUTACTCA BCPHBIM, €CJIHU
YCTAQHOBJICHBI BCE COOTBETCTBHUS (TMO3ULIMU W3 OAHOTO CTOJOLA BEPHO COMOCTABICHBI C
MO3UIHMSIMA JPYTOTO CTOJIOIA).

ITonHoe coBnaseHue ¢ BEpHBIM OTBETOM — | Oai.

Hesepwsiit oTBeT mn ero orcyrcTBre — () 6asios.

4-ii THI. 33}13HI/IG 3aKPBITOI'O THUIIA HAa YCTAHOBJICHUC IMOCJICA0OBATCIIBHOCTU CUYUTACTCA BEPHBIM,
€CJIM TIPaBUIILHO YKa3aHa BCs MOCIIEI0BATEIbHOCTD IHDD.

[TonHOE cOoBMajIcCHUE ¢ BEPHBIM OTBETOM — | Gaiit.

Ecnu nonyieHs! OMMOKH WM OTBET OTCYTCTBYET — () OaJLIoB.

5-if THN. 3amaHue OTKPHITOTO THUMNA C PA3BEPHYTHIM OTBETOM CUHTAETCS! BEPHBIM, €CJIM OTBET
COBIAJAET C TAIIOHHBIM IO COJICP)KAaHHIO M TIOJHOTE.

IIpaBunbHBINA OTBET 32 3aJjaHKE OLIEHWBaeTCs B 3 Oaa.

Ecnu nonymieHa ofHa ommoOKa\HETOUHOCTH\OTBET NPABHIIbHBIH, HO HE TOIHBIN — | Oai.

Ecnu nonymieHo Gonee 1 omiOKH\oTBET HEMPaBUIbHBIN\OTBET OTCYTCTBYET — ) GasioB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YarolUXCsl 3a09HOH (OPMBI
oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLENyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpYylOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaronuxcs
I'VAIL
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11. Meroauyeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHHs A OOYy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAYCHME JICKLIIMOHHOIO MaTepHala — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoKoe U sICHOE WU3JIoKEeHHe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOH JieKUuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUU
(byHaaMEHTaIbHBIX NpoOJeM JUCUUIUIMHBL, METOJOB HAy4yHOrO MO3HAHMs, HOBEHIINX
JOCTIDKEHUH Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIus packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOH 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJbHOE INPEICTAaBIEHUE O AUCLUILUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETYy H
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOSBJIECHHE HEOOXOJMMOTro MHTEpeca, HEOOXOANMOro JUIl CAaMOCTOATENILHOM padoThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
(bopMyIupoBKax);

— TOJy4YeHHE TOYHOI'O NIOHMMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpalMed ClIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpykTypa npe1ocTaBiaeHus JEKIMOHHOI0 MaTepuaa onpeieneHa B radbauue 4.

11.2. Meroauueckue ykazaHHs ISl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN.

[IpakTnueckoe 3aHSATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHM3aluMu y4eOHOTo
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00yYalOIMMUCS M0JI pYKOBOJICTBOM ITpeToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATHS [yl 00ydarolerocs sBisieTcss NPUBUTHE 00ydarOIUMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUU O0YYAIOUIUMCS MPAKTUYECKUX 3aHITHIMA:

— 3aKperuvieHue, yriayOleHue, pacllMpeHHe M JAeTajlu3alus 3HAHUW TpU peleHUuU
KOHKPETHBIX 3a/1ay;

— pa3BUTHE T[I03HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH yueOHOI
JUCLUIINHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 3aTaHHI;

— ofecrieyeHue palMOHAIBLHOTO COYETAaHUs KOJUJIEKTUBHON M MHAMBHUAYaJbHON (Qopm
o0OyueHusl.

15



TpeOoBaHWs K IPOBENECHUIO IPAKTHUECKUX 3aHATHHA

[IpakTrueckoe 3aHITHE SBISICTCS OJHOW W3 OCHOBHBIX ()OPM OpraHM3aIuu y4eOHOTO
mporecca, 3aKII0YArONICHCs B BBIMOTHECHUHA 00YYAOIIUMHUCS IO PYKOBOJICTBOM TIPEIOIaBaTels
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1EJTbI0 YCBOCHHS HAYYHO-TCOPETHYECKHX OCHOB Y4YeOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH JEATEeIHLHOCTH.

[lenpr0 MPaKTUYECKOTO 3aHSTHS I O00y4Yaromerocs SBISETCS MPUBUTHE YMEHHH M HABBIKOB
MPAKTUYECKOW IESITEIBHOCTH 10 U3y4aeMOW TUCUUILIIMHE.
9TO BKJIIOYAET:

- 3aKperieHue, YIrIIyOJieHWe, paclIMpeHue W JeTalu3alus 3HAaHUW TpH PElICHUU

KOHKPETHBIX 3aJ1a4.

- pa3BUTHE TO3HABATCIBHBIX CIIOCOOHOCTEW, CaMOCTOSTEIHHOCTH  MBIIIJICHHS,

TBOPYECKOH aKTHUBHOCTH.

- OBJIQJICHUE HOBBIMH METOJAaMU W METOAMKAMH W3YYCHHUsS KOHKPETHOW ydeOHOU

JIMCIHIIIHHEL

- BBIpa0OTKa CIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS TIOJTYYEHHBIX 3HAHUN IS

BBIIOJIHEHHUS 3aJaHHIA.

- o0OecrieueHUe PalMOHAILHOTO COYCTAHHS KOJUICKTUBHOW W WHIUBUAYATBHOU (hopMm

oOyueHusl.

IIpu ocBoeHMM OO0y4YalOIUMCS MPAKTUUYECKUX 3aHATUH OXUAAIOTCA PE3YNIbTaThl
OCBOEHUS AUCLMILIMHBI, IPEICTABICHHbIE HUXKE.

1) 3akperuieHue 3HaHHN: yriIyOJlieHHE M pPACIIMPEHHE TEOPETUUCCKUX 3HAHUIA,
IPUMEHSIEMBIX [IPH PEIIEHUH KOHKPETHBIX 3a/1a4.

2) Pa3BuTHe MO3HABATEIbHBIX CIIOCOOHOCTEH: CTUMYIHPOBAHUE CAMOCTOSTEIBHOIO
MBILUIEHUS] U TBOPUYECKOI aKTUBHOCTH.

3) OsrnazeHue MeETOJAaMHU: W3y4YC€HHE U MPUMEHEHHE HOBBIX METOJHMK M METOJOB,
OTHOCSIIIIUXCS K JUCLUILIIMHE.

4) Jloruveckoe ocMbICICHHE: (OPMHUPOBAHUE HABBIKOB JIOTHYECKOTO OCMBICICHUS U
IPUMEHEHHUS MTOJIyYEHHBIX 3HAaHUH.

5) KomekTuBHasT W WHOMBUAYyalbHas paboTa: pa3BUTHE HAaBBIKOB pPabOTHI B
KOJUJIEKTHUBE U CIOCOOHOCTH K CAMOCTOSITEIbHOMY BBIITOJIHEHUIO 3a/IaHUH.

IIpakTuyeckoe 3ansaTue 1: Coznanue 00beKTOB
KpaTkue Teopernyeckue cBeieHUs.
Coznanne 006bekToB B MasterSCADA ocHOBaHO Ha OOBEKTHO-OPUEHTHPOBAHHOM TMOAXOJE,
KOTOPBII TpeAnonaraeT CTPYKTYpH3alMIO JAHHBIX M (YHKIMA B HepapxXUuecKoi ¢opme,
COOTBETCTBYIOILIEH pealibHbIM (u3nueckuM oobekraM. B crpykrype MasterSCADA BepxHuit
YPOBEHb MOJKET MPEACTaBIATh COOOH, HalpUMep, 3aBOJA, KOTOPHIM BKIIOYaeT B ceds Lexa,
anmnaparsl, y3ibl U TapaMeTpBbI.
Ilesb: ocBoeHUE CO3aHUS U HACTPOIKU 00BEKTOB B JiepeBe 00bekToB MasterSCADA.
IIpumep 3axanus.
Coznaiite npoekT B MasterSCADA u 106aBbTe B HETO HECKOJIBKO OOBEKTOB, TAKHX KaK 3aBO/I,
1ex, anmnapart u ysen. Hactpoiite mapameTpsl KakJoro oO0beKTa M Ha3HaubT€ MCIOJIHEHUE Ha
KOMITbIOTEpE ISl KaXJI0T0 OOBEKTA.
IIpumep BbINOTHEHUA:
Coznatite HOBbIH TpoekT B MasterSCADA.
B nepeBe 00bekTOB 100aBbTE BEpXHUI 00BEKT "3aBoj".
Buytpu o6bekra "3aBoa" nobaBeTe 00bekT "Llex".
Buytpu o0nekra "Llex" no6aBbTe 00bekT "Amnmapar".
Buytpu o6bekra "Anmnapat" nobaBbTe 00beKkT "Y3en".
Ha3naupte ncnonnenue oobekTa "3aBoa" Ha KOMITBIOTED.

ook owndE
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7. Ybenurech, yTO BCE N00ABICHHBIC OOBEKTHI YHACIEAOBAIN HACTPOUKY HUCTIOTHEHUS.

IMpakTuyeckoe 3ansaTue 2: Coop naHHbIX M HHTerpanusa B MasterSCADA

Kpartkue TeopeTnueckue cBeJeHusl.
Co6op manabix B SCADA-cucTeMax OCYIIECTBIISCTCS Yepe3 JaTYMKU U KOHTPOJUIEPHI, KOTOPHIS
nepesaT nHGOPMAIHIO B peallbHOM BPEMEHH I MOHHUTOPHHTA U yIIPaBICHUS Iporeccamu. B
MasterSCADA naHHBIE MOTYT COOMPAThCSI U MHTETPUPOBATHCS Yepe3 pa3InUHbIC MPOTOKOJIBI U
UHTEPQEICHI.
Henanb: n3ydeHne MeTo10B cOopa JaHHBIX U UX uHTerpanuu B MasterSCADA.
IIpumep 3axanus.
[TogkirounTe HaTYUMK TeMOepaTypbl U HMHTETpUpyWTE ero gaHHble B npoekT MasterSCADA.
HactpoiiTe oToOpaskeHre JaHHBIX HA MHEMOCXEME.
IIpumep BHINOJIHEHUS:

1. TloxpkirounTte JATYMK TEMIIEPATYPhl K KOHTPOJLIEPY.
Hacrtpoiite mapametpsl cBsa3u B MasterSCADA 117151 TO1y4eHHs JaHHBIX OT JIaTYHKA.
Jlo6aBbTe 00bekT "JlaTunk Temmeparypsl" B 1epeBe 00HEKTOB.
HacTtpoiite mapamerp o0beKTa AJsl HOMYyYEHUS JaHHBIX OT JaTYHKA.
CoznaiiTe MHEMOCXEMY M 100aBbTE HA HEE AIEMEHT I OTOOPaKEHUS TEMIIEPATYPhl.
Y6enurech, 4TO JaHHBIE OT JaTYMKa OTOOpakarOTCs Ha MHEMOCXEME B peallbHOM
BpPEMEHU.

S

IpakTnyeckoe 3ansitue 3: Co3nanne muemocxem B MasterSCADA
Kparkue TeopeTrnyeckue cBeeHHUsI.
MHeMocxeMbl HCIONB3YIOTCS A BH3yalW3alldd JaHHBIX M YIpaBJICHHs IpolieccaMu B
SCADA-cuctemax. OHH TpEICTaBISIIOT cO00H rpaduueckre WHTEP(DEUCH, 0TOOpa)Karomue
COCTOSTHUE OOBEKTOB U HMX MapaMeTpOB B pealbHOM BpeMeHU. MHEMOCXEMbl, OKHA, TPEHIbI U
KYpHaJbl CO3MAIOTCS Y OOBEKTa Ha COOTBETCTBYIOIIMX BKIaakax. OCHOBHBIE 3JEMEHTHI
uHTepdeiica BKIOYAIOT pabodyr0 00JacTb, MEHIO, DJIEMEHTHI, MaHEIb CBOMCTB M BKIAJKY
MaJIUTPHI.
Iean: ocBoeHNE co31aHus U HACTpoiiku MHeEMocxeM B MasterSCADA.
IIpumep 3axanus.
Co3pmaiiTe MHEMOCXeMy ISl YIpPaBICHHs M MOHUTOpPHUHIA paboThl KOTenbHOW. Bkimounrte
AIIEMEHTHI [T OTOOpaKEHUS TEMIIEPATYPhI, TABJICHUS H YPOBHS BOJIBI.

IIpumep BBINOTHEHUS:
1. B npoexte MasterSCADA BblienuTe 00bEKT U nepeiaure Ha BkiIaaky "OkHa'".
2. B Tabnune BeiOepure TN OkHa "MHemocxeMa" m Haxkmute "Co3mare" s 3arpy3Ku
penakTopa MHEMOCXEMBI.
3. B paboueii obnmactm pemakTopa J00aBbTE HEOOXOIWMBIE TpadUUSCKUE DIIEMEHTHI U3
HaJIUTPbI UM JiepeBa 0ObEKTOB.
4. Jlna nobGaBieHUs BJEMEHTa, BbIIEIUTE €ro B JepeBe OOBEKTOB U IEepeTaluTe Ha
MHEMOCXEMY JIEBOM KIIABUILIEU MBIIIH.
5. Jns noGaBieHust Apyrux 3J€MEHTOB, TAaKMX KaK MHIMKATOP WM CTPEJIOYHBIN mpHuOop,
UCIIOJIb3YHITE NMPaBYIO KHONKY MBIIIIH.
6. HacrtpoliTe cBOMCTBa Ka)KI0TO JI€MEHTA B MTAHEI CBOMCTB.
7. TlpoBepbTe KOPPEKTHOCTb PAaOOTHI MHEMOCXEMBI, YTOOBI BCE 3JEMEHTHI OTOOpaKaIH
IIpaBWJIbHbIE 3HAUYEHUS U paboTaIl KOPPEKTHO.
JlononuurensHas uHpopManus 1o HaCTpoiiKke PUCYHKOB:
Jns nobGaBrneHuss pUCYHKOB HCHOJB3yHTEe BKiIaaky "MynbTumenua". BeiOeputre KOHTpOI
"PucyHok" n yKakuTe MecTo M pa3Mep JIJs Hero Ha paboueil oGnactu MEHeMocxeMbl. Ha3zHaubTe
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PUCYHOK uepe3 KOHTeKCcTHoe MeHro "CroiicTa". [ToBTOpHUTE 3TH Haru Juisi BCeX HEOOXOIUMBIX
PUCYHKOB, TAKUX KaK KOTEJ U rOpesIKa.

HpaKaneCKoe 3anaTHe 4: Apanaunﬂ JAaHHBbIX U HaCTpOﬁKa TPEHA0B

Kpartkue TeopeTnueckue cBeJeHusl.
ApxuBanusa nanHeix B SCADA-cucTeMax IMO3BOJISIET COXPAHATh HMCTOPUYECKUE AaHHBIC IS
MOCJEIYIOMEr0 aHaIN3a U OTYETHOCTU. TPEHIBI UCTIONB3YIOTCS Il OTOOpa)KEHHsI BPEMEHHBIX
PAIOB JAHHBIX, YTO TO3BOJISIET OTCIEKUBATh U3MEHEHUS TApaMETPOB BO BPEMEHH.
Henab: n3yueHre METOI0B apXUBALMK JJaHHBIX U HacCTpoMKH TpeH10B B MasterSCADA.
IIpumep 3ananus.
HactpoiiTe apxuBanuio JaHHbIX TemrepaTypsl U qasieHus B npoekte MasterSCADA. Co3naiite
TPEH bl 151 OTOOpakeHHUs ATUX JaHHBIX 3a Mocleanue 24 yaca.
IIpumep BbINOJTHEHHUS.
1. Cospnaiite HOBBIN poekT B MasterSCADA u HazoBute ero "Tpennapr".
2. JlobaBpTe B CHCTEMY KOMIBIOTEp, CO3JaiiTeé KOpHEBOW OOBEKT M HA3HAYbTE €ro
KOMIIBIOTEDY.
3. B 00BeKT 100aBbTE TPU KOMAHIBI C PA3THYHBIMH IKATAMHA U UMUTAIHSIMHE:
o Komanpa 1: mkana Temneparypa 180, umuranus [1una.
o Kowmanpa 2: mikana Jlanenue 10, umutanus Cunyc.
o Komanga 3: umuranus [lym.
Hacrpoiite mkany Temneparypa 180 ¢ aBapuiiHbIMU I'paHULIAMU.
5. 3amycTure pEeXHUM HCIOINHEHHUS M yOeIUTech, YTO 3HAUYEHMS Ha BBIXOJAX KOMaH]
HOSIBJISIFOTCSL.
6. Jlob6aBbre B mpoekT aBa ®b "[lynecatop" u3 pazaena ['eneparopsl 3HadeHuit [lanutpor
Ob.
Hacrpoiite BXObI MybCaTOPOB AJII T€HEPALUU JUCKPETHBIX CUTHAJIOB.
Coznaiite TpeHa, 100aBbTE B HETO KOMaH/Ibl U TIEPEMEHHBIE.
Yb6enurech, 4TO MEPEMEHHBIE C APXUBOM OTOOpAkKAIOT 3HAUCHUS HA TPEHJE.
10 HactpoiiTe apxuBupoBaHue 1aHHBIX B NaMsATH, (aiinossiii apxuB u CYB/I.
11. Uccnenyiite pyHKIMOHAI TPEHIA B PEKHUME UCIIOTHEHUS.

&

© oo~

IIpakTyeckoe 3ansaTHe S: HacTpoiika u HCIOJIb30BaHHE )KYPHAJIOB COO0IICHHIT

KpaTkue TeopeTuyeckue cBeieHuUs.
Kypnanel coobmennit B SCADA-cuctemMax HCHOJNB3YIOTCS s PErMCTPALUU COOBITHH H
neiictBuil onepaTtopoB. OHU MOMOTalOT OTCIIEKUBAaTh U3MEHEHUS B CUCTEME U aHAJIM3UPOBATH
UX NIPUYHHBI.
Ieab: ocBOEHNE HACTPOIKHU M MCIIOIB30BaHUS )KypHaI0B cooduieHuit B MasterSCADA.
IIpumep 3axanus.
Hactpoiite xypHanm cooOueHuil A perucrpauvv H3MEHEHHH TemmepaTypsl M JAeWCTBUI
omneparopa. [IpoBepbTe KOPPEKTHOCTH 3aMUCH U OTOOPaKEHHs COOOIICHHH.
IIpumep BbINOJIHEHMS.

1. B mpoexte MasterSCADA no6aBbTe 37€MEHT I )KypHalla COOOIIECHUH.

2. HactpoiiTe mapamerpsl >KypHaja ajisl PETHCTpPAllMd W3MEHEHHWH TeMIepaTypbl W
JIEMCTBUI OIlepaTopa.
CoznaiiTe 3kpaH A1 0TOOpaKeHUsI )KypHasa COOOIIEHUH.
Jlo6aBbTe GUIBTPHI 7151 OTOOpAKEHUS ONPE/IeICHHBIX THIIOB COOOIIEHHUH.
[TpoBepbTe KOPPEKTHOCTH PabOTHI JKypHaIa COOOIIEHH U ero 0ToOpakeHre Ha SKpaHe.
[Tpoananu3upyiite 3anrcanHble COOOIIEHNs U YOeIUTECh B MX MPAaBUIbHOCTH.
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Cmpykmypa omuema o npakmuyeckou pabome/npakmuieckom 3a0anuy npeocmasiend

Huoice:
Hazpanwne yueOHOTO 3aBeICHUS
KA®EJIPA Ne 32
OTYET
3AIUIIEH C OIIEHKOM
[TPEITOJIABATEJIb
JIOJDKHOCTD, Y4. CTEIICHb,
HOJINCH, 1aTa WHULAAIIBI, pamMuus

3BaHHC

OTYET 110 IIPAKTUYECKOM PABOTE

no kypcy: JUCIIETYHEPU3ALIMSA, ABTOMATU3ALIMA 1 YITPABJIEHUE
NHXEHEPHBIMU CUCTEMAMU

PABOTY BBIITOJIHUJI
CTYIAEHT I'P. Ne

MOIMKCH, JaTa WHUIUANBI, paMuIus

Cankr-IlerepOypr 20
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ConeprkaHue oTyera:

Hean pa6oTsI:

3agaum.

Teoperuveckue cBeieHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHO pabOThIl, B TOM YHWCIIE NaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

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

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucmonb3yemMoit jureparypsl opopmirsiercss B coorBerctBun ¢ [OCT 7.0.100-2018 —
bubnuorpaduyeckas 3zanuce. bubnuorpapuueckoe onucanue. Obume TpeOOBaHUS U MpaBUIIA
COCTaBJICHHUSL.

TDe6OBaHI/I${ K Od)ODMJ'ICHI/IIO 0TYETa O MPAKTUYECKON Da6OTC/HDaKTI/I‘-ICCKOM 3aJaHnu

IIpaBuna opopmirenus oruera
1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTdeT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa M mpaBuia OQOpPMIIEHHS OTYET MO JIabOpaTOpHOW paboTe odopmiseTcs
J00BIM MEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit 6ymaru popmara A4.

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

1.3. IiBer mpudTa 101KeH OBITH YEPHBIM.
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2. Hymepanusi ctpanui oT4yera

2.1. Ctpanunpsl oT4era CleAyeT HyMepoBaTh apaOCKumu nudpamu, coOM0aasi CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IpOCTaBIseTCA B HU3Y KaXKAOIO JIUCTA
10 LIEHTPY.

2.2. TuTynbHBIN JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIMIO CTpaHull oTyeTa. Homep cTpaHuiibpl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISACTCS.

3. Hymepauusi pa3iejioB U MOAPa3aeJI0B 0TYETA

3.1. Pa3gensl MODKHBI UMETh TIOPSIKOBBIE HOMEpa B IpejeiaXx BCero oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Paznensl MoryT OBITH pa3OMTHI Ha mojapa3aessl. Hymeparus moipasienoB COCTaBIseTCS U3
HOMepa pasfena W Mojpas3ziena, 0003HAueHHOTo uepe3 TOouKy, Hampumep, «1.1.». B xonme
Ha3BaHUSA Pa3esioB U NOAPA3/IEIOB TOUKA HE CTABUTCA.

4. LiutocTpanuu

4.1. UnmrocTpauiii  MOJNMUCHIBAIOTCS CHU3Y apaOckumu 1udpamu yepe3 mpolen mocie
cioBa «PUCYHOK» M UMEIOT JMOO CKBO3HYIO HyMEpallHio, TUOO HyMEpalulo B COOTBETCTBUU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKa3bIBA€TCs IMOCIe
HOMEpa WUIIOCTpallMK  4epe3  Tupe, Hampumep, «Pucynok 1 — CrtpykrypHas cxema
0HOKOHTYpHOU CAP».

4.3. Tlognucu BceX WILTIOCTPAIMU BRIPABHUBAIOTCS I10 IICHTPY CTPOKH.
5. 'papuxn

5.1. T'paduxu nomxubl ObITh yeTkuMHU. [Ipu odopmiiennn rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHMsI KOOPAUHATHBIX OCEH M CaMUX I'paHKOB.

5.2. Ecmm rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OJHOM CHCTEME KOOpAMHAT.

6. TadauubI

6.1.B ortuete mo mabopaTopHOil paboOTe pPEKOMEHIYeTCs CKBO3HAs  HyMepaius
tabsuil. JlomyckaeTcss HyMmepaiusi TabauI] B mpejeiaax paszena ordera. B aToMm ciydae HOMep
TaOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, pa3IeiICHHBIX TOYKOM.

6.2. TaGnuiel HyMepyroTcs apaOCKuMu nudpamu.
6.3. Hymeparust taGnui; mpou3BOIuTCs cO ciaoBoM «Tabmuiay» 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».

6.5.4. Kaxxnas Tabnuia A0KHA UMETh Ha3BaHWE, KOTOPOE CIIEAyeT MOMEIIaTh HaJl Tabmuien
cieBa 6e3 a03aIHOTO OTCTYIAa B OJJHY CTPOKY C €€ HOMEPOM Uepe3 THUPE.
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11.3. Meroauyeckue ykazaHus sl O0y4JalOIMUXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboTHI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIBHON PabOThI, 0OYYAIOUIUIICS BBIOIHIET pabOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YUYaCTHSI.

Jiis oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAasi padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIEHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHWW WM CHCTEMATH3allMM MPUOOPETaeMbIX 3HAHHUI, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYYEHUS, IIOMOTAeT TIOJYYUTh HABBIKK IOBBIIICHHS
po(hecCHOHATILHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKHIA MaTepHal MO JUCIHUILTNHE;

— METOJIUYECKHE YKa3aHWUs 10 BBIMOJHEHHIO KOHTPOJBHBIX paboT (s 00ydarommxcst
10 32049HOM (hopme 0OyUeHHS).

CamocrosTenbHas paboTa SBISAETCS BaKHOW 4YacThlO 00pa30BaTENILHOIO IMpoIlecca,
MO3BOJIAIONICH  CTYIACHTaM  YIAyOJIeHHO  W3ydaTh  MaTepuay, pa3BUBAaTh  HABBIKU
CaMOCTOSITEIILHOTO TIOMCKa MH(pOpMAIIMK, aHAIN3a M CHHTE3a JIaHHBIX, a TaKkke (HOPMHUPOBATH
JUYHBIC KOMITCTECHITUH.

Lenu camocTosITeIbHON PalOTHI: YIIIyOJCHHE M PACHIMPCHHE TEOPETHUYSCKUX 3HAHHUU
dbopMUpOBaHHE W pPa3BUTHE NPAKTHYCCKUX HABBIKOB ¥ YMEHUH pPa3BUTHE HABBIKOB
CaMOCTOSITENILHOTO [OMCKA, aHajiu3a W WHTEPIPETalud WHQPOPMALUU MOJIrOTOBKA K
KOHTPOJIBHBIM MEPOTIPUSTHSIM.

OcHOBHBIE BHIbI CAMOCTOSITEILHONH PadoThlI.

1) U3ydeHne TeopeTHuecKkoro MaTepuania: YTeHUe U KOHCIIEKTUPOBAHNE YUEOHUKOB, CTaTel.

2) BeinosiHeHHE MPAKTUYECKUX 3a/IaHUi: pelIeHHE 3aj1a4, pa3padoTKa IPOCKTOB.

3) IloaroToBka K 3aHATHSIM U KOHTPOJBHBIM MEPOIPHITHIM: TOBTOPSHUE MaTepraia, peuicHue
TECTOB.

4) HccnenoBarenbckas ICSATCILHOCTh: KYPCOBBIE M JWIUIOMHBIC IPOCKTBI, CAMOCTOSTEILHBIC
HCCJICTOBAHMSI.

PexomeHaanum mo OpraHu3anuyu CaMoOCTOSITeIbHO padoThl.
IInanupoBaHue BpeMeHM: COCTaBJIEHUE IJIaHA paOOTHl Ha CEMECTp, HEJENI0 M KaX/blil J€Hb,
pacrnpezesieHue BpEMEHN PaBHOMEPHO.
PaGora c JuTepaTypoii: HCIONB30BaHME DPEKOMEHJIOBAHHBIX YYEOHHMKOB M METOAMYECKHX
IMOCOOMH, BEAEHNE KOHCIIEKTOB.
BoinosiHeHue 3aaaHmii: BHHMATeIbHOE UTEHUE YCIOBUM 3aJaHui, oOpamieHue 3a
KOHCYJIbTaIleH MpH 3aTPyAHECHUSIX.
IToaroroBKa K KOHTPOJBHBIM MEPONPHUATHSM: pPETYJSIPHOE IOBTOPEHUE H3YYEHHOTO
MaTepuaia, pelieHne KOHTPOJIbHBIX 3aJIaHuH.
HccaenoBarenbekasi AesiTeIbHOCTB: ONpe/eieHue 1ejae U 3agad, cOop M aHaIM3 JaHHBIX,
oQopMmIIeHHE PEe3yIbTAaTOB B BUJIE OTUETA WM MPE3EHTAIUH.

Hcnosb3oBanue HHPOPMALMOHHBIX TEXHOJIOIHil.
Hcnonp3oBanne 00pa3zoBaTeNbHBIX IIATPOPM U OHJIAHH-PECYpCOB I MOJIY4YeHHs M oOMeHa
uHpopManuen.
[TpuMeHeHre TporpaMMHBIX CPEJCTB JJISl pacyeTOB, MOJICIMPOBAHUS U BU3yalN3alluu JaHHBIX.
VYyacTtue B BeOMHapax M OHJIANH-Kypcax Ui paclIMpeHHs 3HaHU.

KoHTpoJIb M 01lIeHKa cCaMOCTOSTEIbHOI PadoThI.
Benenue nHeBHMKA caMOCTOATENbHOM paboThl C (uKcanueil BBINOJHEHHBIX 3aaHUN U
JIOCTUTHYTBIX Pe3yJIbTaTOB.
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PerymnspHoe npegocraBieHue pe3yibTaToB padOThI MPENOaBaTeNI0 Isl KOHTPOJIS U OLEHKH.

11.4. Meroauyeckue yKa3aHUA I OOYYArOIIMXCS TI0 TMPOXOXKIACHUIO TEKYIIEro
KOHTPOJISI YCTIEBAeMOCTH.

Tekymui KOHTPOJb YCIEBAGMOCTH IPEAyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHMS X0Jlda OCBOCHUS
JIACIIUIIINHEI.

TCKYH_II/Iﬁ KOHTPOJIb YCIIEBACMOCTH COCTOUT U3 NBYX 3JICMCHTOB:

=

[TpoMexyTOUHbIE Pe3yNIbTaThl BHITOJIHEHUS IPAKTUUECKUX PadoT.
[TpoBepka OTYETOB O BBHIMOJIHEHUH MTPAKTUYECKOTO 3aHATHS/PaOOTHI.
3. AyauTopHas ¥ BHEayIUTOpPHAas aKTUBHOCTb.

N

11.5. Meroauyeckue ykazaHus Ajisi 0Oy4aroUIUXCsl MO MPOXO0XKJICHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4aloOmIUXCS  MPEAYyCMaTpUBaeT  OILCHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4eHMs MO HucHumimHe. OHa BKIIOYAeT B
ceost:

— 3a4er — 3TO (opMa OIECHKHU 3HAHUH, TOTYYCHHBIX OOYUYAIONUMCS B XOJIC M3YUCHHS
y4eOHOM TUCUHUILTMHBI B 1I€JIOM WJIU MTPOMEXKYTOUHAs (110 OKOHYAHUU CEMECTpa) OLICHKA 3HAHUMN
00ydJaroumMcs Mo OTJEIBHBIM pa3jieiaM JUCIHUIUIMHBI C aTTECTAIMOHHOW OLICHKOM «3a4TeHO»
WIH «HE 3aU4TEHOY.

3ader MpoBOAMTCS B YCTHOM (opme mo OuieraM B BUIE MOATOTOBKH U HW3JIOKECHHS

pa3BépHYTOFO OTBCTA. BpeMH Ha MOATOTOBKY OTBECTA - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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