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AHHOTaNINA

HucumiumHa  «/lucneryepusanusi, aBTOMAaTH3alMsg M YIpaBlIeHHE WH)KEHEPHBIMU
cucTeMaMMu» BXOAMT B 0Opa30BaTElIbHYIO IMPOrpaMMy BBICIIEr0 0Opa3oBaHHUA — MPOrpaMMy
MarucTpaTypbl 10 HampaBJIeHUIO MoAroToBkH/ criermanbHocTd 13.04.02 «DnexTposnepreTuka u
JJIEKTPOTEXHUKa» HampaBieHHocTH «lludpoBas sHepretuka». JlucuumimHa peanusyercs
Kadeapoii «Ne32».

JucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NIpU  OCBOGHHH  OOy4aroIuMCs
o0pa3oBaTeNbHON MPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (GOpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

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

ConepxaHue AMCUMIUIMHBI OXBAaThIBAET KPYI BONPOCOB, CBSI3aHHBIX C OCHOBaMH
JMCTIETYEPU3aLMHA HHXXEHEPHBIX CUCTEM, BKJIIOUAsi CUCTEMbl SHEPrOCHA0KEHHUS, U APYTrUe, TaKue
KaK CUCTEMBbI OTOIUICHUS, BEHTHIISALIUH, KOHAUITMOHUPOBAHHSI, BOJIOCHAOKEHHS.

[IpenonaBanre OUCHMIUIMHBI IpeAlycMaTpUBaeT clieAyrolue (OopMbl OpraHU3aLUU
y4eOHOTO TpoIllecca: JIKIHH, NPAaKTUYeCKUE 3aHATHS, CEMUHApbI, CaMOCTOATENbHas paboTra
oOyuJaromerocs.

[TporpaMMo#l TUCHMIUIMHBI MPETyCMOTPEHBI CIEIYIOIIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3auera.

OOmast TpyIOEMKOCTh OCBOCHHS IWCIMIUIMHBI COCTABJISCT 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpto mpenomaBaHusi IUCUUIUIMHBL SBISCTCS (OPMHPOBAHUE Yy OOYYaIOIIUXCS
KOMIUICKCHBIX 3HAHUH M NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [UIl IPOEKTHUPOBAHMUSA,
aBTOMATHU3alMU U JUCIETYEPU3ALIMY UHKEHEPHBIX CUCTEM. DTO BKIIIOYAET:

- OCBOCHHE COBPEMECHHBIX METONOB M TEXHOJIOTMM YIPaBICHHUS W aBTOMAaTH3aluU
WH)KEHEPHBIX CUCTEM 3/1aHUU U COOPYKECHMUII;

- pa3BUTHE YMEHUH aHajau3a, MOHUTOPUHIA M ONTHUMHU3ALUU PabOThl MHKEHEPHBIX
CHCTEM C LIEJIbIO MOBBIMICHUS X 3HEProd(H(HEeKTUBHOCTH U HAACKHOCTH;

- TpuOOpeTeHHE HaABBIKOB TMpoekThpoBaHus u BHeApeHus SCADA-cucreM s
MOHUTOPUHTA U YIPABICHUS PA3TUYHBIMU HHKEHEPHBIMU CETSIMU;

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

- ¢opMupoBaHHE KOMIIETEHIIMI B 00JIacTH KUOEpOE30MacHOCTH aBTOMATU3MPOBAHHBIX
CHCTEM YIIPABJICHHUS;

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

JlucuuIuiiHa HalpaBiieHa Ha 00ecreueHre 00yJaroniXxcsi HEOOXOIMMBbIMU 3HAHUSIMUA 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 yCIOBUAX 1IM(PPpOBOI TpaHCcHopMaIiu OTPaCIIU.

1.2. Jlucumnnmnaa sBisercss (aKyIbTaTUBHOW AMCHUIUIMHOW TIO  HANpaBIICHHUIO
o0pa3oBaTenbHOI mporpamMmbl Beiciero oopasosanus (naiee — OIT BO).

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

B pesynbrare W3ydeHus AUCHUILTUHBI OOYYAIOUIUICS JODKEH 00J1alaTh CIeIyIOIUMHI
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMneTeHIIMM 1 WHAMKATOPBl UX JOCTHXEHUS MPUBEIEHBI B
tabnuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHXKEHHUSI

Kareropus (rpynna) Kon n Kon n HauMeHoBaHME MHAUKATOpa
HAauMEHOBAHHE

KOMIICTCHIIN U JOCTHIXXCHHA KOMIICTCHIIMH
KOMIICTCHIIM

OIIK-2 Cnocoben
IPUMEHSTh
COBPEMCHHBIC
METO/IbI
Ob6menpodeccuoHanbHble | HCCIEA0BaHUSA,
KOMITETEHIHH OILIEHHMBAThH U
NPECTABIIATh
Pe3yIIbTaThI
BBITIOJTHEHHOM
paboTHI

OIIK-2./1.4 3naet MeTobl pa3paboTKu
JITOPUTMOB U IPOTPaAMMHOT0 0OecrieueHus B
paMKax CHCTEM HCKYCCTBEHHOTO MHTEIUICKTa

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
NP U3YYEHHUH CIEAYIOIINX AUCLUTIINH:
— «QJIEKTPUYECKUE CUCTEMBI U CETH»




— «llndpoBoe NPOEKTUPOBAHUEY
— «IIpoekTHas AEATEIBLHOCTDY.
3HaHI/IS'I, MOJIYYCHHBIC TIIpU HU3YYCHHU MaTCpuajia HaHHOﬁ JUCHUINIIMHBI, HMCIOT KakK
CaMOCTOSATENIFHOE 3HAYEHUE, TaK U MOTYT HCIOJIB30BAThCs NMPH U3YyYCHUH JPYIHX DJIEMEHTOB
00pa30BaTeIbHOI POrpamMMBl:

- ((HpOI/IBBO,I[CTBeHHaH TCXHOJIOIH4eCKad (HpOGKTHO'TGXHOJ’IOFI/I‘ICCKaﬂ) IIpaKTUuKa»,
- ((HpOI/IBBO,I[CTBeHHaH npeaAauIlJIOMHas IpaKTHKa»,

— «BpoImonHeHue, MOATOTOBKA K MPOIEAYPE 3alTUTHI U 3alIUTa BRITYCKHON
KBATH(UKAIIMOHHON PabOTHI».

3. O0BeM U TPYIAOEMKOCTh JUCIUTUINHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTICIBHBIX BUJIOB Y4€OHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCHUIIIIUHBI

TpynoemMkocTs 1o

Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 2/ 72 2/ 72
3E/ (1ac)
U3 Hux uacoe npaKmuyecKoil no020moeKu
AyoumopHnuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
I(IpaK)TquCKHe/ceMHHapCKI/Ie sansarus  (113), 17 17
qac

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (4ac) 38 38
Buo npomesxcymounoit ammecmayuu: 3auer,

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

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3/eiaM | BUAaM 3aHATHM.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Jlexnu 113 JIP KII CPC

Pa3pgensl, TEMBI TUCIIATUIMHEI (qac) (C3) (qac) (qac) | (uac)

Cemectp 2
Paznen 1. BBenenue B nucneTyepusaiuio 1
ABTOMATH3AIHIO WHKEHEPHBIX CHCTEM
Tema 1.1. BBenenue B AUCUUIIINHY, LIETU U 3 3 0 0 7

3a7auu
Tema 1.2. OCHOBHBIE NOHATHUS U TEPMUHOJIOTHUS

5




Tema 1.3. VcTopus u pa3BUTHE aBTOMAaTU3ALNH
WH)XEHEPHBIX CUCTEM

Paznen 2. Hagano pabotst ¢ MasterSCADA
Tewma 2.1. Teopetnueckas yacts - SCADA
CHCTEMA U UX Ha3HAUCHUE 3 3 0 0 8
Tewma 2.2. CO0p naHHBIX - OCHOBHBIE CITOCOOBI
Tewma 2.3. Ilepsoie maru B MasterSCADA

Paznen 3. [Ipumep nocTpoeHus: mpoeKTa
Tema 3.1. Co3nanue yqeOHOTO MPOEKTa Ha
npuMepe KOTEeIbHOM

Tema 3.2. Co3nanue o0beKTa KOTIa

Tema 3.3. Co3nanne MHEMOCXEMEI KOTJIa
Tema 3.4. Co3znanne u300pakeHusi 00bEKTa

Paznen 4. Cucrema apXuBalluK TaHHBIX U TPEHIbI
Tema 4.1. O0O1ue npuHIKIIBI ApXUBUPOBAHUS
Tewma 4.2. ®aityioBbIi apXuB 4 4 0 0 8
Tema 4.3. Apxuanus B bJ|

Tema 4.4. Co3nanue 1 HaCTpoMKa TpeHIa

Paznen 5. Cucrema apxuBaiuu cooOIIEHUN U
JKypHAIIbI

Tema 5.1. Ilonb30BaTENBCKHUE U CUCTEMHBIC 0 6
COOO0IIEHUS

Tema 5.2. ®aitnosslii apxus u bJ]
Tema 5.3. Hactpoiika )xypHaia

Htoro B cemectpe: 17 17 38

Hroro 17 17 0 0 38

[IpakTHyeckas MHOArOTOBKAa 3aKIIOYAETCS B  HENOCPEICTBEHHOM  BBINOJIHEHUH
OoOy4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yumei
npoQeCCUOHATBHON 1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pas3/iesoB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena Ha3zBanue u copeprxanue pas3esioB U TEM JIEKIIMOHHBIX 3aHITUI

Tema 1.1 BpeneHnue B quCnieTICPUBAIMIO M ABTOMATHU3AINIO HHKEHEPHBIX CUCTEM
Tewma 1.2 BBenenne B qUCHUAIUINHY, Ienu U 3a0add. O030p Lieneil AUCIUTUIHHEI,
KITFOUYEBBIE 33][a91 M 0XKHUAeMbIe Pe3yJIbTaThl 00yIeHUsI.

1 Tema 1.3 OcHOBHBIE TOHATHS U TepMHUHONOTH. OnpeieNleHus 1 OCHOBHBIE TEPMUHBI,
UCIIOJIb3YyeMbIE B O0JIACTH AUCHETYEPU3ALNU H ABTOMATH3aLUN WH)XEHEPHBIX CUCTEM.
Tema 1.4 VcTopus u pa3BUTHE aBTOMATH3AIINN WHKCHEPHBIX CHCTEM. DBOJIONNS
TEXHOJIOTHI aBTOMATH3allMH, BayKHBIE TAIBI PA3BUTUSI M COBPEMEHHBIE TEHACHIINU
2 Tema 2.1 Teoperndeckas yacts - SCADA cucrema u nux Ha3HaueHue. OCHOBHBIE

¢ynkuun SCADA cucteM, UX CTPYKTYpa U IPUMEHEHHE B HHXCHEPHBIX CUCTEMAaX.
Tema 2.2 CO0p JaHHBIX - OCHOBHBIE CITOCOOBI. METOIBI M TEXHOJIOTHH cOOpa JaHHBIX
JUISL CHCTEM aBTOMATH3AINH U JuctieTdepu3anun. Tema 2.3 BBenenne B paboTy ¢
MasterSCADA, HauanbHasi HACTPOWKa M OCHOBHBIE (DYHKLINU




Tema 3.1 Co3nanue yueOHOro IpoeKTa Ha mpuMepe KoTenbHo. [locTanoBka 3agauu u
HaYJaJIbHBIE IIIary 10 CO3/IaHuUIo MpoekTa KoTenbHOH B MasterSCADA. Tema 3.2
Co3nanue 00bekTa KoTia. JleTansHoe onrcaHue npouecca Co31aHus U HaCTPOUKU

3 o0bekra kotia. Tema 3.3 Cozganne MmEHEMocxeMbl KoTia. [locTpoenne BU3yaabsHOTO
MIPEACTABIICHUS 1 MHEMOCXEMBI I 00bekTa kotia. Tema 3.4 Co3mannue n300pakeHUs
ob0nekTa. [ToaroToBKa M HHTErpaIs H300paKESHHIA U BU3yaITN3alliid OOHEKTOB B
MPOCKTE.

Tewma 4.1 O0uMe npUHIMITEI apXUBUPOBaHUs. OCHOBHBIC KOHIICTIIIUN W IPUHIIUIIBI
apXWBHUPOBAHUS JAaHHBIX B CHCTEMaxX aBToMatn3anun. Tema 4.2 DaiitoBeIii apXuB.
4 TexHOIOTNN M METO/IBI CO3/TIaHus (hAMIIOBBIX apXUBOB JJISI XpaHEHHS JaHHBIX. Tema
4.3 Apxuarus B BJ]. Mcionb3oBanue 06a3 qaHHBIX JUISI apXUBUPOBAHUS M XPAHECHUS
Oompmux 00beMoB MaHHBIX. Tema 4.4 Co3manne u HacTpolKa TpeHaa. MeToapl
CO3aHUs U HACTPOWKH TPEHAOB I BU3YAIM3allUN M aHAJIM3a TAaHHBIX.

Tema 5.1 IToap30BaTeNbCKHE U CUCTEMHBIE COOOIIEHHS THUIIBI COOOIIEHUI B CHCTEMAX
aBTOMATHU3AlMK U WX Ha3HaueHue. Tema 5.2 Daitnoseiil apxus u b]l. Texnomoruu

5 apXUBHPOBAHUS COOOIICHMUI B (aiimax u 6a3ax manuex. Tema 5.3 Hactpoiika
J)KypHajia. MeTopl HACTPOMKU U UCIIONIb30BAaHUS )KYPHAJIOB JIsl MOHUTOPHHT A
CHCTEMHBIX COOBITHIA.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHsATHs U UX TPYJO0EMKOCTb

W3 Hux Ne
Ne TeMbI NpakTHUECKHUX DOpMBI IPAKTUYECKUX TpynoeMKOCTb, | NPaKTUYECKOU | pasnena
n/n 3aHATUN 3aHATUI (uac) IIOATOTOBKH, | JUCLHII
(Jac) JIMHBI
Cewmectp 2
1 Beenenue B IIpakTnueckue 3 3 1
SCADA-cucremsbl paboThl
COop maHHBIX T
IIpakTnueckue
2 WHTETpaIys B 6 4 4 2
a0O0THI
MasterSCADA P
Coznanue
[Ipaktuueckue
3 MHEMOCXEM B 6 4 4 3
a0O0THI
MasterSCADA P
ApxuBanus
JaHHBIX U ITpakTnyeckue
4 . p 3 3 4
HaCTpoiika paboThI
TPEHIOB
Hactpoiika u
5 UCIIOJIb30BaHUE [IpakTnueckue 3 3 5
JKypHaJIOB paboTsI
coobuieHunit
Bcero 17

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh

Ne TpynoemMkocTs, N3 Hux Ne
HaumenoBanue 1a60paTopHbIX paboT .
n/n (gac) IIPaKTUYECKOH | pazzaena




MOATOTOBKH, | JWCIIHII
(dac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl caMocTosiTenbHON paboTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSITeNIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bceero, | Cemectp 2,
Bun camocrosiTensHO#M paboTh

qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuaia 30 30

qucuuriiael (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 6 6
ycneBaemoctu (TKY)

Jomamnee 3amganue (13)

KonTponbubie pabotsl 3a04HiKOB (KP3)

IToaroToBka K MpoOMeXyTOYHOU
2 2
arrectaruu (I1A)

Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSATEIEHON PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevYaTHBIX U MJIEKTPOHHBIX YUEOHBIX M3TaHUI

Kommyectso
SK3EMIUIIPOB
Hludp/ Bubmmorpaduyeckas B OMOMoTexe
URL angpec CCBHUIKA (xpome
IEKTPOHHBIX
9K3EMIUIIPOB)
https://masterscada.ru/docs3 Metoandeckre MaTepHabl -
MasterSCADA 3.X

https://owen.ru/product/master_scada/method_of protection | O6yuarormast -
AOKYMCHTaNU 110
CO3JaHHI0 IIPOCKTOB B
MasterSCADA




7. TlepedyeHb IEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(OPMALILOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb OJIIEKTPOHHBIX O0pa30BaTENBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»
URL anpec HanmenoBanue
https://stepik.org/course/12345 MasterSCADA. OcHOBBbI TIpoeKTHPOBaHUS (Kype Ha miarhopme
Stepik)

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OECHeueHUs, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLHUIIUHE.
[lepedyeHp UCIONB3yEeMOT0 POTPaMMHOT0 obecriedeHus npejacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/m Hanmenosauue

1 MasterSCADA

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHMUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanne coctaBHOW 4acTh Howmep aynutopuun
n/n MaTepHaIbHO-TEXHUIECKOW 0a3bl (Ipu HEOOXOTUMOCTH)
1 | MynbeTuMenuitHas JeKIMOHHAs ayAUTOPHUS 31-04 (bonpmas Mopckas 67)
WIIN
410 (MockoBckwii ip-T 149 BA
2 | KomnbroTepHslii kiace 31-04 (bonbmas Mmopckast 67)
WIIN
418 (MockoBckuit mp-T 149 BA

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA MPOBEJACHHUS IPOMEKYTOYHOW aTTeCTallun
oOyJaronuxcs Mo AUCUUIUINHE PUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEACHHSI IPOMEKYTOYHON aTTeCTaIlUN

Bug HpOMC)KyTO‘lHOﬁ aTTCCTallu Hepequb OILICHOYHLIX CPCACTB

3auer Crrcox BOMpPOCOB;
TecTts;
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‘ 3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHas  mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraeT;

— OnMpasch Ha 3HAHUS OCHOBHOW M JOIOJIHUTEIBHOW JHMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JIeSTEIbHOCTHIO HAIPABIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHEIMAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3J1araeT €ro, ONUPasCh Ha 3HAHUS OCHOBHOMU
JUTEPaTypHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIaJIEET CUCTEMOM CIIEI[HATU3UPOBAHHBIX IOHSITUH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM HNPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJ0KEHNUS,

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYIHUPYET BBIBOJIOB M 0000IICHHUH.

«HEY/IOBJICTBOPHTEIIHHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon

Ne /m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHAMKATOpa

Y4eOHbIM IJIAHOM HE IPEYCMOTPEHO

Bompocsr jy1st 3adera npecTaBiieHbl B Tabmie 16.
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Ta6muma 16 — Boripocs! y1s. 3adueta

Ne /it [Iepeuenb BOpOCOB Jisl 3a4eTa Koz
HHAUKATOpa
1-9 1. Onwumwute ocHoBHBIE PyHKIMYU U 3anaun SCADA-cuctem. OIIK-2.]1.4

2. Kak npoBecTr aHaIN3 SHEPreTHYCCKOM AP PEKTUBHOCTH CHCTEMBI
OTOIUICHUS M BeHTW MM, yipasisieMoit SCADA-cuctemoit?

3. KakoBbl 0OCHOBHBIEC IPUHIIUITBI MOHUTOPUHTA HHKEHEPHBIX
cucrem?

4. O06swsacuute, kak SCADA-cuctema crmocoOCTByeT MOBBIIICHHIO
9HEeprod(h(heKTUBHOCTH.

5. OnummTte 0OCHOBHBIE 3TAMbl pa3padOTKU MPOEKTHON CXEMBI
aBTOMATH3AINH JTI000H HH)KEHEPHOU CeTH 3MIaHMUs C CHCTEMOM
SCADA.

6. Kakue MeToJpI MOHUTOPUHTA U YIIPABJICHUS! HHKCHEPHBIMU
CHCTEMaMH UCIIONIBb3YIOTCS B IPOEKTE aBToMaTH3auuu? Onummure
UX IPEUMYILECTBA U HEJOCTATKH.

7. Kaxkue unpoBbie HHCTPYMEHTHI HCTIOIB3YIOTCS IS
MPOECKTHPOBAHUSI CUCTEM aBTOMATH3AIINH?

8. Kakue mMeTonp! 1 IporpaMMHBIE CPEICTBA YIPaBICHUS
npoektamu npumenstorces B SCADA-cuctemax?

9. Kak ocymectpiusiercsi coop manabix B SCADA-cuctemax?

10-24 10. Kakwue unpoBble HHCTPYMEHTHI H METOIBI UCTIONB3YIOTCS JUIS
pa3pabOTKH MPOEKTa CUCTEMbl aBTOMATU3ALN?

11. OnumuTe npornecc pa3pabOTKH MHEMOCXEMBI JJIS1 OTOOpasKEHUS
napaMeTpoB padoThl KoTenbHOM B MasterSCADA.

12. Onummte apxurektypy SCADA-cHCTEMBL.

13. OOBsICHUTE MPOIIECC MHTETPAIIUH PA3TUYHBIX HHKEHEPHBIX
cucteM B equHbIil SCADA-TIpoeKT.

14. Kakue MpUHIAIIEI KCTIOMB3YIOTCS U 00eCTIeYeHNsT HaIeKHOCTH
u Oe3zonacHocTu B SCADA-cuctemax?

15. Kak opranuzoBath KOMaHAHYIO paboTy Mpu pa3paboTKe CHCTEMBI
JUCTIETYEPU3aLUH HHXXEHEpHBIX cucteM? [IpuBeaure npumepsl
WCIIOJIb30BaHMS LU(PPOBBIX CPENCTB.

16. Kaxue mpobiemMsl 1 3314 MOTYT BO3HUKHYTH [IPY BHEJIPEHUH
ABTOMATH3UPOBAHHOMN CUCTEMBI YIIPABIICHUSI HHKCHEPHBIMU
cersamu? Kak ux pemuts?

17. Onumute npouecc TectupoBanus u otiagku SCADA-crucTeMbl.

18. Onmmnte mpornecc ynpasienus npoektoMm SCADA Ha Beex
JTarnax ero XU3HEHHOI'O IUKJIA.

19. Kakwue nudpoBbie cpecTBa 00eCcIeunBarOT yAaICHHOE
B3aNMOIENCTBUE KOMAHIEI?

20. OOBsicHUTE IPUHLUIIBI cOOPa JaHHBIX U MHTETPALUH PA3TUUHBIX
nHXeHepHbIX cucteM B SCADA.

21. OnummuTe METOIb ApXUBAIMH JaHHBIX U HACTPOWKY TPEHJIOB B
SCADA-cucremax.

22. Kakue coBpeMeHHBIE METO/IbI UCCIICIOBAHUS IPUMEHSIOTCS IS
paspabotrkun SCADA-cucrem?

23. Onumure anroput™bl padotsl SCADA-cHcTEeMBI ISl yIIpaBICHUS
WH)XEHEPHBIMH CUCTEMaMH.

24. Kakue MeToIbl HCIIONB3YIOTCS s aHanu3a naHHbix B SCADA-

cucremax?

[lepedenr TeM JUII KypCOBOTO IPOCKTHPOBAHUS/BBIMIOJHEHUS KYPCOBOW pabOTHI
MpeJICTaBICHbI B Ta0wmie 17.
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Ta6mmma 17 — [lepedenp TeM i KypCOBOTO MIPOSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOH paOOThI

No 1/ [TpuMepHBIii IepedeHb TeM 11 KypCOBOIO MPOEKTUPOBAHUS/BBIIOIHEHHS
- KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — IIpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

No N Kon
[TpumepHsIii TepedeHb BOIIPOCOB sl TECTOB

n/m HUHIUKATOpa
1 mun. 3aoanue KOMOUHUPOBAHHO2O MUNA C BLLOOPOM OOHO20 BEPHO20 OMBEMA
U3 YeMmbIPEX NPeONONCEHHbIX U 0DOCHOBAHUEM 8bLOOPA
Wucrpykuust: [IpounTaiiTe TEKCT, BBIOEPHUTE MPABHIbHBIA OTBET U 3AMUIIUTE aPTYMEHTHI,
000CHOBBIBAOIIIHE BEIOOP OTBETA
11 | Yro takoe HMI B xonTekcTte SCADA-cucrem? OIIK-2./1.4
1. UWudopmanmonHas cucremMa
2. Busyanmzanus maHHBIX
3. VYmpaenenne 6a3aMu TaHHBIX
4. VYupasneHue GpuHaAHCAMHU
1.2 | Kakas ocnoBHas ¢pyukuus RTU B SCADA-cucremax?
1. Busyanuzauus JaHHBIX
2. COop maHHBIX
3. VYmpasienue puHancamu
4. OO6cnyKuBaHUE KIMCHTOB
2 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOTILKUX 6APUAHNOE OMEema
U3 NPeONIONCEHHBIX U PA3GEPHYMbIM 000CHOBAHUEM 8b1O0PA
Wnctpyknus: IIpouunTaiite TeKCT, BbIOEpHUTE MPAaBUIIBHBIE BAPUAHTHI OTBETA U
3aIUIIUTE aPryMEHThI, 000CHOBBIBAIONIUE BEIOOP OTBETOB
2.1 | Kakue nannbie 00b1uHO codbupaer SCADA-cucrema? Beibepute Bce OIlIK-2./1.4

IMpaBUJILHBIC OTBETHI.

duHaHCOBBIE TaHHbBIE

JlaHHbIE O IPOU3BOJACTBEHHBIX MPOLIECCAX
MapkeTHUHrOBbIE JAHHbIE

ConpansHbIe JaHHBIC

NS S

2.2 | Kakue ¢pynkuun Beimonasror SCADA-cepBepsl? Bribepure Bce
MIPaBUJIbHBIE OTBETHI.

1. OG6paboTka naHHBIX

2. Busyanmzanms TaHHBIX

3. VYnpaneHue GUHAHCOBBIMH TPAH3AKIIMSIMU

4. XpaHeHue JaHHBIX

3 mun. 3aoanue 3AKpbIMo2co muna Ha yCMAaHOo6JIeHUe COOmeemcmeust

WNucrpykuus: IIpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBUE. K Ka)x 0l O3ULMH, JAHHOU B JIEBOM
cTondLe, NoA0EpUTE COOTBETCTBYIOILYIO IO3ULIMIO B IPABOM CTOJIOLE

3.1 ‘ YcranoBute cooTBeTcTBUE MEXIy KoMnoHeHTaMu SCADA-cucteMsl U ‘ OIlK-2./1.4
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uX QYHKIHMSIMU.

Komnonent SCADA-cucTeMbl DyHKIHUS

PLC a. Kontpoms u ynpasneHue

HMI b. Busyanuzanmst TaHHBIX

RTU c. COoop maHHBIX

SCADA-cepBep d. O6paboTka 1 XpaHeHHE TaHHBIX

3.2

YcTaHoBHTE COOTBETCTBUE MEX Ty dTarnaMu pazpadorkun SCADA-
CHCTEMBbI U UX OIIMCAHUEM.

Jrtan pa3padoTku Onncanne

IIpoekTupoBanue a. OnpepencHue TpeOOBaHUH

Buenpenue b. Hactpoiika obopyaoBanust
TectupoBanue c. [IpoBepka cuctembl
DkcryaTanus d. 3amyck cucteMsl B paboTy

4 mun. 3aoanue 3AKpblmMoco muna Ha yCmaHoelenHue nocne008amenbHOCmu

HNHucrpykuus: IIpounTtailTe TEKCT U YCTAaHOBUTE I1OCIEN0BATEIBHOCTD.
3anuImTe COOTBETCTBYIOILYIO TOCIIEI0BATEIbHOCT OYKB ClIeBa HAIPaBo

4.1

YcTaHOBHTE PAaBUIIBHYIO MTOCIIEA0BATEILHOCTD MIAr0OB MPH pa3padoTKe
SCADA-cucreMsl:

TectupoBaHue cuCTEMBI
IIpoexTupoBaHUE CUCTEMBI
YcraHoBKa 060pynOBaHUSA
DKCITyaTalus CUCTEMBI

roNPE

OIK-2.]1.4

4.2

YcTaHoBUTE NTOCIEA0BATENBHOCTD ATAIOB MOHUTOPUHTA U YIIPABICHUS
WHXEHEPHBIMH CUCTEMAMMU:

CO6op maHHBIX
AHanu3 JaHHBIX
[IpunsTtue pemenui
Peanuzanus pemenuii

PO E

5 mun. 3adanue omxpvimoco muna ¢ pazeepHymviM OmMeemom

Wuctpykmus: [IpouunTaiiTe TEKCT U 3alUIIATE Pa3BePHYTHI 000CHOBAHHBIN OTBET
WIN HAIIMIIUTE MPOIYIIEHHOE CJIOBO/CIOBOCOUETAHNE

5.1

OnummMre nNpoLecc MHTErPalii Pa3IMYHbIX HHKEHEPHBIX CUCTEM B
enusblii SCADA-pOeKT.

5.2

OnuiuTe mporiece npoektupoBanus u pazpadbotku SCADA-cuctemsl
JUIsl YIIpaBJI€HUSI MHKEHEPHBIMHU CHCTEMaMH.

OITK-2.]1.4

Ipumeuanne: CUCTEMA OLIEHMBAHUS TECTOBbBIX 3AJJAHUN.

1-# Tun. 3agaHrie KOMOWHWPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
MPEeIOKEHHBIX 1 000CHOBAaHHEM BBIOOpA CUMTAETCS BEPHBIM, €CJIU IPAaBUIBHO yKa3aHa 1udpa u

NpUBEACHBI KOHKPETHBIE apIyMEHTBI, HCIIOJIb3yeMbIe IPH BEIOOpE OTBETA.
[lonmHOE coBnageHne ¢ BEpHBIM OTBETOM — 1 Oa.
Hesepwslit oTBeT min ero orcyrcrBue — () 0asios.
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2-ii TN,  3amaHue KOMOMHHMPOBAHHOTO THIIA C BbIOOPOM HECKOJBKHUX BAapHAHTOB OTBETA U3
NPE/NIOKEHHBIX W Pa3BepHYTHIM O0OCHOBAaHMEM BBIOOpA CUHMTACTCS BEPHBIM, €CIIA MPABUIILHO
yKa3aHbl U(GPHI U TPUBEACHBI KOHKPETHBIC apTyYMEHTBI, HCIIOJIb3yeMbIe IPH BEIOOPE OTBETOB.
[TonHOE coBmazieHne ¢ BEpHBIM OTBETOM — | Oaini.

Ecnu pomymens! ommOku wim 0TBeT oTcyTcTBYeT — () 6auios.

3-ii THN. 3agaHue 3aKpHITOTO THUINA HAa YCTAHOBIICHHE COOTBETCTBUSI CUMTAECTCS BEPHBIM, €CIIH
YCTAQHOBJICHBI BCE COOTBETCTBHUS (MO3ULIMU U3 OAHOTO CTOJOLA BEPHO COIOCTABIECHBI C
MO3UIMSIMA JPYTOTO CTOJIOIA).

[TonHOE coBmazieHne ¢ BEpHBIM OTBETOM — | Oaini.

HesepHnriii oTBeT nnu ero orcyrcrBue — 0 6amos.

4-if Tun. 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJICHUE TOCIEAOBATEILHOCTH CUUTACTCS BEPHBIM,
€CJIM MPaBUIILHO YKa3aHa BCS MOCIIE0BATEIbHOCTD HD.

ITomHOE CcoBIazeHNE C BEpHBIM OTBETOM — 1 Oai.

Ecnu pomymens! ommOku wimm 0TBeT oTcyTcTBYeT — () 6auios.

5-if THN. 3azaHue OTKPHITOTO THUIA C PAa3BEPHYTHIM OTBETOM CUHUTAETCS! BEPHBIM, €CJIM OTBET
COBIIQAAET C ATATOHHBIM [0 COACP)KAHUIO U TIOJIHOTE.

[TpaBUBHBIN OTBET 3a 33aHUE OlIEHUBAeTCs B 3 Oaria.

Ecmu momymiena ofHa ormmbKa\HETOUHOCTH\OTBET MPABUIIBHBIMN, HO HE MOJHBIN — 1 6a.

Ecnu nomymieno 6osee 1 ommOku\oTBET HEMIPaBUIbHBIA\OTBET OTCYTCTBYET — O 6AIIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — Ilepeyerb KOHTPOJIBHBIX PadOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToqu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONIUX TOPSIOK U  MPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAIllMi O0YyJaromIuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YYarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOoOJeM JAWCIHILIAHBI, METOJIOB HAyYHOTO TO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mporiecce JEKIUS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMHU JUCIHILTHHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTEepUaa.

— TIONy4YeHUE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOW YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOJyYeHHE OIBITa TBOPUYCCKOW PabOTHI COBMECTHO C MPEIOIaBaTEeIIeM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAadecTB, JIIOOBH K  TpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIITICHHS.
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— TOSBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIbHON paOoTHI,

— TIONy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM WU TEXHHUKH H O
MIPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIINE TOBL;

— HAYYUTHCSI METOAMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

— TIOMy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOIMMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JEMOHCTpalMel CclaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
O0COOEHHOCTSIX MPUMEHEHHS OTICTBHBIX TEMATHK 110 JUCITUTIIMHE.

CTpyKTypa IpeiocTaBIeHUs JEKIIMOHHOI0 MaTeprajia onpeeieHa B Tadauie 4.

11.2. Meroauueckue yka3aHMs s OOy4aroIUXCs MO0 MPOXOXKICHUIO MPAaKTHYECKUX
3aHATHI.

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM U3 OCHOBHBIX (DOpPM OpraHM3aluu y4yeOHOTro
IpolLecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00y4arolMMUCS [0/ pyKOBOJCTBOM IPEIO1aBaTENs
KOMILJIEKCa YYEOHbIX 3aJJaHUH C LEeNbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

Lesbr0 NPaKTUYECKOTO 3aHATHUS Ul 00y4aroIerocs sBJsSeTcs NPUBUTHE 00yUYaroIUMCs
YMEHMH U HAaBBIKOB MPAKTUYECKOM JIEATEIBHOCTH 110 U3y4aeMOW JUCIUILINHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00YUYaIOIIMMCS MPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriayOJieHue, pacIlUpeHUe M JeTalu3alys 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE IIO3HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH M3y4EeHUs KOHKPETHOW yueOHOM
JUCLIUIINHBI,

— BBIpAa0OTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHIUBUAYAJIbHON (opM
o0OyueHusl.

TDe6OBaHI/I${ K IMIPOBEACHUIO MPAKTUYCCKUX 3aHITHI

[IpakTueckoe 3aHATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHU3alHuHU y4eOHOTO
mpoliecca, 3aKJII0YarOIICHCs B BBIMOIHEHUN 00YYaIONIUMUCS TI0]T PYKOBOJICTBOM MPETIOaBaTEeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUN C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHBHOCTH.

[lenbro MPaKTUUYECKOTO 3aHATHUS Al 00ydaromlerocs sBISETCS MPUBUTHE YMEHHUH U HABBIKOB
MIPaKTUYECKON AEATEIBbHOCTH 10 U3Yy4aeMOU TUCLIUTUINHE.
OTO BKJIIOYAELT:

- 3aKpeIUieHue, YIiyOJIeHWe, paclIupeHre W JeTaiu3alys 3HAHUW TpU  pErIeHUH

KOHKPETHBIX 3aJ1a4.

- pa3BUTHE T[IO3HABATEIBHBIX CIOCOOHOCTEW, CaMOCTOATEILHOCTH  MBIIUICHHUS,

TBOPYECKOI aKTUBHOCTH.

- OBJIaJIcHWE HOBBIMH METOJaMU W METOAMKAMH H3YYCHHs KOHKPETHOW Yy4eOHOU

JHUCIUTINHEL

- BBIPa0OTKAa CMOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS] TIOJYYCHHBIX 3HAHUW IS

BBITIOJTHEHHS 3aJaHHIA.

- o0ecreyeHue paIrMOHAIIBHOTO COYETAHUS KOJUIEKTMBHOW M WHAWUBUIyaTbHOW (Bopm

o0OyueHusl.
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IIpu ocBoeHMH OOy4YalOIMMCS TPAKTHUECKUX 3aHATUH OXHIAIOTCS PE3yIbTaThl
OCBOCHUSI TUCLUILINHBI, IPE/ICTABICHHBIC HIXKE.

1) 3akperuieHue 3HAHMN: YIIyOJCeHHE M pacUIMPCHUE TEOPETUYCCKUX 3HAHHHU,
NPUMEHSEMBIX TIPH PELICHUN KOHKPETHBIX 3a/ad.

2) Pa3BuTHE NO3HABATEIBHBIX CIIOCOOHOCTEH: CTUMYJIUPOBAHUE CAMOCTOSTEILHOTO
MBIIIICHUS ¥ TBOPYECKOH aKTHBHOCTH.

3) OsrnajsieHre METOJAAMHU: M3YYCHHE W IMPUMEHEHHE HOBBIX METOJHMK U METOJIOB,
OTHOCSIIIIUXCS K TUCHUILIHHE.

4) Jloruueckoe ocMbICIeHUE: (POPMHUPOBAHHE HABBIKOB JIOTMYECKOTO OCMBICIICHHS H
NPUMEHEHHS TOTYYCHHBIX 3HAHHUH.

5) KosmnekTvBHasT WM WMHIMBUIyallbHas padoTa: pa3BUTHE HABBIKOB pabOTHl B
KOJUIEKTUBE U CITIOCOOHOCTH K CaMOCTOSITEIbHOMY BBIIIOJIHCHHIO 33/1aHHMH.

IpakTnyeckoe 3ansitue 1: Co3nanne 00beKTOB

Kpartkue TeopeTnueckue cBeJeHusl.
Co3nanne 00bekToB B MasterSCADA oCHOBaHO Ha OOBEKTHO-OPHEHTHPOBAHHOM IOAXOJE,
KOTOPBIA TIPENoJiaraeT CTPYKTYPH3aAIMIO JAHHBIX W (YHKIUH B HepapXuyeckou Gopme,
COOTBETCTBYIOIIEH peallbHbIM (u3nueckuM oobekTaM. B crpyktype MasterSCADA BepxHuit
YPOBEHb MOXXET MPEJCTaBISATH CO0O0M, Hampumep, 3aBOJ, KOTOPBIM BKIIIOUaeT B cels 1iexa,
anmnaparsl, y3Jbl U apaMeTphbl.
eab: ocBOEHUE CO3/1aHUS U HACTPONKN 00BEKTOB B JiepeBe 00bekTOB MasterSCADA.
IIpumep 3a1anus.
Cosnaiite nmpoekT B MasterSCADA u 1006aBbTe B HETO HECKOJIBKO OOBEKTOB, TAKMX KaK 3aBO/I,
1ex, anmnapat u y3en. Hactpoiite mapamerpsl Kakaoro oObeKTa M Ha3HAubTE HCIIOJIHEHHE Ha
KOMIIBIOTEPE JUISl KAXKJI0T0 OOBEKTA.
IIpumep BBINIOJIHEHUSA:

1. Co3pnaiite HOBBIN npoekT B MasterSCADA.
B nepeBe 00bekTOB 100aBbTE BepxHU 00BeKT "3aBoa".
Baytpu o6bekta "3aBoa" nodarTe 00BekT "Ilex".
BuyTtpu o6nekta "Llex" nob6aBbTe 00beKT "Anmapar".
Buytpu o6bekra "Anmnapat" no6aBbTe 00BEKT "Y3en".
HaznaubTe ucnonnenue oo0bekTa "3aBoa" Ha KOMIBIOTEDP.
VY6enureck, uTo Bce 10OaBICHHbIE OOBEKTHI YHACIEA0BAIN HACTPOUKY UCTIOTHEHHUSI.

Nogakown

IIpakTnueckoe 3ansaTue 2: Coop naHHbIX 1 nHTerpanus B MasterSCADA

KpaTkue Teopernyeckue cBeieHUs.
Coop nannbix B SCADA-cuctemax OCyIIECTBISIETCS Yepe3 JaTUUKH U KOHTPOJUIEPHI, KOTOPbIE
nepeaarT HHGOPMAIIHIO B pealbHOM BpEMEHH JUIsi MOHUTOPUHIA U YIpaBJieHUs mporeccamu. B
MasterSCADA naHHbIe MOTYT COOMPAThCS M UHTETPUPOBATHCS YEpe3 pazIMyHbIe POTOKOJIBI U
uHTEepQeiichl.
Heab: n3ydenue Mmeto10B cOopa JaHHBIX U UX UHTerpanuu B MasterSCADA.
IIpumep 3axanus.
[TonkmtounTe NAaTYMK TEMIEPATypbl U UHTErpUpyHTe ero naHHele B mpoekT MasterSCADA.
Hactpoiite oToOpaxeHne 1aHHBIX HA MHEMOCXEME.
IIpumep BbINOTHEHUA:

1. TloaxirouuTe TATYUK TEMIIEPATYphl K KOHTPOJLIEPY.

2. Hacrpotite mapametpsl cBsizu B MasterSCADA 15 MOTydeHHsI TaHHBIX OT JaTYHKA.

3. Job6aBbTe 00BekT "JlaTunk Temmeparypsl" B 1epeBe 0ObEKTOB.

4. Hacrpoiite mapameTp 00BEKTa JIJIs TOJIYICHHS JaHHBIX OT JaTYHKA.

5. Cozpnaiite MHEMOCXeMY U 0OaBbTE HA HEE DJIEMEHT JJIsi OTOOPAKEHUS TEMIIEPATYPHI.
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6. YOemurech, 4TO JaHHBIE OT JAaT4YWKa OTOOPAKAIOTCS HAa MHEMOCXEME B peaTbHOM
BPEMCHH.

IpakTnyeckoe 3ansitue 3: Co3znanne muemocxem B MasterSCADA
Kpartkue TeopeTnueckue cBeJeHusl.
MHeMocXeMbl HUCHOJIB3YIOTCS Il BU3YAIM3allUM JAaHHBIX W YIpaBIEHUs TIpoleccaMud B
SCADA-cuctemax. OHH TpEICTaBISIIOT cO00W rpaduueckre UHTEP(]EUCH, 0TOOpa)karomue
COCTOSIHME OOBEKTOB M MX IapaMeTpOB B peajibHOM BpeMEHH. MHEMOCXEMbI, OKHA, TPECHIbI U
JKYpHaJlbl CO3JAal0TCA Yy OOBEKTa HAa COOTBETCTBYIOIIMX BKJIaAKax. OCHOBHBIE 3JIEMEHTHI
uHTepdelica BKIIOYAIOT pabodyro 00J1acTh, MEHIO, 3JIEMEHTHI, INMaHEIb CBONCTB W BKIAIKY
MATHUTPHIL.
Iesb: ocBOCHUE CO3/1aHUs U HACTPOUKH MHeMocxeM B MasterSCADA.
IIpumep 3axanus.
CozpmaiiTe MHEMOCXEMY JUIsl YIOPABJICHHS M MOHHTOPHMHTAa padOThl KOTENbHOW. Bkiounte
AJIEMEHTHI JIsl OTOOPAKEHUS TEMIIEPATYPbI, JABICHUS U YPOBHS BOJIBI.

IIpumep BBINOIHEHUSA:
1. B mpoexte MasterSCADA Bwinenute o0beKT U niepeiauTe Ha BkiIaaky "OkHa'.
2. B Tabnune BeiOepure Thn OokHa "MHemocxema" m Haxkmute "Co3mare" ais 3arpy3Ku
penakTopa MHEMOCXEMBI.
3. B paboueii obnmactu pemakTopa a00aBbTE HEOOXOAMMBIE TpadUUICCKUE DIIEMEHTHI W3
MATUTPBI WIH IepeBa 0ObEKTOB.
4. Jlna pobaBieHUs BJEMEHTa, BBIIEIUTE €ro B JepeBe OOBEKTOB U IEpeTaluTe Ha
MHEMOCXEMY JICBOW KJIABUIIICH MBIIIIH.
5. Hnsa moGaBieHus: Opyrux 3JIEMEHTOB, TAKMX KaK WHAWKATOP WIH CTPEIIOYHBIN MpHOOp,
UCIIOJNIB3YITE MPaBYIO KHOMKY MBIIIIH.
6. HacrtpoliTe cBOICTBA Ka)X/10TO 3JIE€MEHTA B MTAHEIN CBOMCTB.
7. TlpoBepbTe KOPPEKTHOCTh PabOTBI MHEMOCXEMBI, YTOOBI BCE AJIEMEHTHI OTOOpakamu
IIpaBUJIbHbIE 3HAUYEHUs U paboTail KOPPEKTHO.
JlononHurtenpHas uHpopMaIus 1o HacCTpouke PUCYHKOB:
Jns nobGaBneHuss pUCYHKOB HCHOJIb3yHTe BKianky "Mynstumenua". Bpibepute KOHTpoI
"PucyHok" n yKakuTe MecTo M pa3Mep JJs Hero Ha paboueil o6iactu MHeMocxeMbl. Ha3HaubTe
PHCYHOK uepe3 KoHTekcTHOe MeHio "CBoiicTBa". TloBTopuTe 3TH maru s BceX HEOOXOIUMBIX
PUCYHKOB, TaKUX KaK KOTEJ U FOpeiKa.

IIpakTnyeckoe 3ansiTie 4: ApXuBanus JaHHbIX M HACTPOHKa TPEHA0B

Kparkue Teopernyeckue cBeieHUs.
ApxuBauus naHHblx B SCADA-cucreMax IMO3BOJSIET COXPaHSITh WCTOPUYECKUE NaHHBIE IS
MOCJIEIYIONEro aHalu3a U OTYETHOCTU. TPEeH bl UCHOIB3YIOTCS AJIi 0OTOOPaKEHUsI BPEMEHHBIX
PAIOB TaHHBIX, YTO MO3BOJISIET OTCIACKUBATh U3MEHEHUSI [TapaMETPOB BO BPEMEHH.
Ienb: n3ydeHne METOIOB apXUBALMK JaHHBIX U HACTPOMKH TpeH10B B MasterSCADA.
IIpumep 3axanus.
HactpoiiTe apxuBanuio JaHHbIX TemnepaTypsl U qasieHus B npoekte MasterSCADA. Co3naiite
TPEHIbI JI1s1 0TOOpaskeHUsl ATUX JaHHBIX 3a MocieqHue 24 yaca.
IIpumep BBINOTHEHHUH.

1. Cosnaiite HOBBIN mpoekT B MasterSCADA u HazoBure ero "Tpennabr".

2. JlobaBbTe B CHCTEMY KOMIIBIOTEp, CO3JaiiTeé KOpHEBOW OOBEKT M Ha3HAYbTE €ro

KOMIIBIOTEPY.
3. B 00bexT 100aBbTE TpH KOMaH/IbI C Pa3IMUYHBIMU IIKAJAMU U UMUTALHSIMHU:
o Komanga 1: mkana Temneparypa 180, nmuranus [Tuna.
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o Komanpa 2: mkana /lapnenne 10, umurtanus Cunyc.
o Komanga 3: umuranus Llym.
Hacrpoiite mkany Temnepatypa 180 ¢ aBapuitHbIMU IpaHULIAMH.
3amycTuTe peXMM HCIHOJIHEHUS W yOeIUTeCh, YTO 3HAYCHHS HA BBIXOJAX KOMaHJ
MOSIBJISIFOTCSL.
Jlo6aBbTe B mpoekt nBa @b "IlynecaTop" u3 pasnena I'eneparopsl 3HaueHuit Ilanutpbl
Ob.
HactpoiiTe BX0Ab! IybCaTOPOB ISl FTEHEPALUU AUCKPETHBIX CUTHAJIOB.
Coznaiite Tpena, 100aBbTE B HETO KOMaH/Ibl U TIEPEMEHHBIE.
Yb6enutech, 4TO NEPEMEHHBIE C ApXHUBOM OTOOPAXKAIOT 3HAYCHHSI HA TPEHJIE.

1O Hacrpoiite apxuBupoBaHue JaHHBIX B TaMATH, (aitoBblil apxuB u CYB/I.
11. Uccnenyiite GyHKIMOHAT TPEH/IA B PEKUME UCTIOTHEHHUS.

IIpakTyeckoe 3ansaTHe 5: HacTpoiika U HCIOJIb30BaHME )KYPHAJIOB COO01IEeHHIT

Kpartkue TeopeTnyeckue cBeJIeHUsl.

Kypnansr coobmennii B SCADA-cuctemMax HCIONB3YIOTCS S PETHCTPALUU COOBITHH H
JeUcTBUU onepaTopoB. OHM MOMOTAIOT OTCIEKUBATh U3MEHEHUSI B CUCTEME M aHAIM3UPOBATH
WX TIPUYUHBI.

Leab: ocBOGHHE HACTPOIKHU U HCIIONB30BaHUS )KypHaAIOB coobmienuit B MasterSCADA.
IIpumep 3axanus.

Hactpoiite >xypHanm cooOIIeHHi A pEerucTpalud H3MEHEHHH TemrepaTypbl U JIeHCTBUM
onepatopa. [IpoBepbTe KOPPEKTHOCTH 3AIMMCH U OTOOPAKCHHS COOOIICHHIA.

IIpumep BBINIOJTHEHUS.

1.
2.

oA wW

B mpoexre MasterSCADA no6GaBbTe J1€eMEHT IS ’KypHaIa COOOCHUH.

Hactpoiite mnapamerpbl >ypHaia [Jjsi PETUCTpPAllMd HM3MEHEHHH TeMmIepaTrypel |
JICUCTBUI OIeparopa.

CoznaiiTe 3kpaH Al 0TOOpaKeHUsI )KypHaIa COOOIICHUN.

Jlo6GaBbTe GUIBTPHI TSI OTOOPAKEHUS ONPEICTICHHBIX TUIIOB COOOIICHUH.

[TpoBepbTe KOPPEKTHOCTH PaOOTHI JKypHaIa COOOIICHHI U ero 0TOOpakeHrne Ha dKpaHe.
[Ipoananu3upyiTe 3anrcaHHbie COOOIEHUS U YOSIUTECh B MX MPABUILHOCTH.
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Cmpykmypa omuema o npakmuyeckou pabome/npakmuieckom 3a0anuy npeocmasiend

Huoice:
Hazpanwne yueOHOTO 3aBeICHUS
KAD®EJIPA Ne
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

Canxkr-IlerepOypr 20
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ConeprkaHue oTyera:

Hean pa6oTsI:

3agaum.

TeopeTuyeckue 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 yka3bpIBaroTCsi HCXOAHBIE ITaHHBIE, PacUeThl, TpaduyecKre 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 ucronb3yemMoit jureparypsl odopmirsercss 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 opopmiienus oruera
1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTdeT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa M mpaBuia oQOpMIIEHHS OTYET MO JIabopaTopHOW paboTe odopmiIseTcs
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 KpacHo 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 OOIIYI0O HyMEpPAIHMIO CTpaHuIl otyeTa. Homep cTpaHuiipl 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. Pa3aensl MOTyT OBITH pa30OHTHI Ha moxpasaenbl. Hymepanus moapasnesioB cocTaBisieTcs U3
HOMEpa pasliena W THojapasjena, 0003HaAUEHHOro dYepe3 TOouKy, Hampumep, «l.1.». B koHnue
Ha3BaHUs Pa3/IeJIOB U MOAPA3/IEI0B TOUKA HE CTAaBUTCSL.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKuMu IudpamMu  depe3 mpoben mocie
cioBa «PUCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIIUIO, IHOO HyMEpaluio B COOTBETCTBHH C
paszenamu oT4era.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKa3bIBA€TCs IMOCIe
HOMEpa WUIIOCTpallMk  4epe3  Tupe, Hanpumep, «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 KOOPAMHATHBIX OCEeH U cCaMUX I'paUKOB.

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. JlomyckaeTcst Hymepaius TaOauI] B mpejeiaax paszena ordeTa. B aTom 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. Kaxxmas Tabnuia JO/DKHA MMETh Ha3BaHUE, KOTOPOE CIIEAyeT MOMEINATh HaJl TaOJHIleh
cieBa 0e3 ab3aI[HOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM uepe3 THpE.
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11.3. Meroauyeckue ykazaHus sl O0y4JalOIMUXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboTHI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOUIUIICS BBITOIHIET 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 BBIMOTHEHHUS CaMOCTOSITENIBHON paboThl, y oOydarorierocst (hopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHWW WM CHCTEMATH3allMM MPUOOPETaeMbIX 3HAHHUI, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHUS, IIOMOTAeT TOJYYUTh HABBIKK IOBBIIICHHS
po(hecCHOHATILHOTO YPOBHSIL.

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

—  y4eOHO-METOAMYECKHIA MaTepHal MO JUCIHUILTNHE;

— METOJUYECKHE YKa3aHUs 10 BBIMOJHEHHIO KOHTPOJBHBIX paboT (1 00ydarommxcst
10 32049HOM (hopme 0OyUeHHS).

CamocrosTenbHas paboTa SBISAETCS BaKHOW 4YacThlO 00pa30BaTENILHOIO IMpoIlecca,
MO3BOJIAIONICH  CTYIACHTaM  YIAyOJIeHHO  W3ydaTh  MaTepuay, pa3BUBAaTh  HABBIKU
CaMOCTOSITEIILHOTO TIOMCKa MH(GOpMAIMK, aHAIN3a M CUHTE3a JIaHHBIX, a TaKXXe (POPMHPOBAThH
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 W KOHTPOJLHBIM MEPONPHUSTHSIM: MOBTOPEHUE MaTepHasa, pemeHue
TECTOB.

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

PexomeHaanum mo OpraHu3anuyu CaMoOCTOSITeIbHO padoThl.
I[InanupoBaHue BpeMeHM: COCTaBJICHUE IIJJaHA paOOThl HA CEMECTp, HEIENI0 U KaXAbli JEHb,
pacrnpezesieHue BpEMEHN PaBHOMEPHO.
PaGora c JuTepaTypoii: HCIONB30BaHME DPEKOMEHJIOBAHHBIX YYEOHHMKOB M METOAMYECKHX
IMOCOOMH, BEAEHNE KOHCIIEKTOB.
BoinosiHeHue 3aaaHmii: BHHMATeIbHOE UTEHUE YCIOBUM 3aJaHui, oOpamieHue 3a
KOHCYJIbTaIleH MpH 3aTPyIHEHUSX.
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 yKazaHUA I OOYYArOIIUXCS 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 YCIIEBAEMOCTH COCTOUT U3 IBYX 3JICMCHTOB!

=

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

N

11.5. Meroauyeckue ykazaHus st OOYYArOMIMXCS MO MPOXOXKICHUIO MPOMEXYTOUHOU
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 TUCHUHUILTMHBI B LIETIOM WJIU MIPOMEXKYTOUHAs (110 OKOHYAHWU CEMECTpa) OIICHKa 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. BperI 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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