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1. OBIIUE MMOJIOKEHUS

HopMaTnBHBIE 10KYMEHTBI, HCIOJIb3yeMble IPH Pa3padoTke 0CHOBHOIT 00pa3oBaTeIbHOIl IPOrpaMMbI

Hopmarusnyto npaBoByto 6a3y pa3paboTku pabodeii mporpaMMbl AUCLMIUIMHBI COCTABIIAIOT:

®DenepanpHblil 3aK0H 0T 29 nexadbps 2012 roga Ne 273-D3 «O6 obpazoanun B Poccuiickoit @enepaunuy» (¢ yueToM AOMOIHEHUH
1 U3MEHECHUI );

«[lopsmox opraHu3aliM ¥ OCYIIECTBICHHS 00pa30BATEIbHON JEATENBHOCTH II0 00pa30BaTeNbHBIM IPOrpaMMaM BBICIIETO
oOpa3oBaHnsi — TporpamMMamM OakajiaBpuara, IPOrpaMMaM CIICNHAIHNCTa, HpOorpaMMaM MarucTpaTyphbl», YTBEPXKICHHBIH INPHKA30M
Mumnncrepcra o06pazoBanus 1 Hayku P® ot 05.04.2017 N 301;

ODenepanbHbIA TOCYyIapCTBEHHBIH 00pa3oBaTeNbHBIA cTaHgapT Bbicmiero obpasosanust (OPI'OC BO) (PI'OC-3+) mo HampaBieHHIO
noarotoBku  15.03.04 ABTOMaru3anus TEXHOJOTMYECKUX IPOLECCOB M IPOU3BOJCTB, YTBEP)KICHHBIM mpHKa3oM MuHHCTEpCTBa
obpaszoBanus u Hayku Poccmiickoit @enepanuu ot 12.03.2015 r. N 200 (3apeructpuposano B Muntocte Poccun 27.03.2015 r. N 36578)
(manee — crangapT);

HopmartusHo-MeToan4eckue JoKyMeHTsl MunobpHuayku Poccun;

VYcrap ®I'OY BO PXTY um. JI.W. Menneneena;

Ionoxenne o HoBomockoBckoM mHcTHTYyTE (hrmmane) PXTY um. JI. 1. Menneneesa.

JlokanbHble akTel HoBOMOCKOBCKOTO nucTHTyTa (rmmana) PXTY um. [I.1. Menneneesa (nanee MuaCTHTYT).

O0s1acTh NpUMEHEHHUs IPOrPaMMBbI

[TporpaMma AMCHUHMIUIMHBI SIBISIETCST YacThIO OCHOBHOH mMpodeccHOHANbHOI 00pa3oBaTeibHOM MPOrpaMMbl IO HAIpaBICHHIO
noarotoBku 15.03.04 ABromaru3aiyis TEXHOJOTHMYECKHX MPOLECCOB M MPOW3BOJCTB, HAIpaBieHHOCTh (mpoduib) ABTOMaTH3ALUS
TEXHOJIOTMYECKUX MPOIIECCOB M MPOU3BOJCTB, cooTBeTcTBYyIommel TpeboBanmsM ®I'OC BO 15.03.04 ABTomaru3aius TEXHOJIOTHUECKHX
MPOLIECCOB M MPOM3BOACTB, YTBEPKACHHOTO NMpHuKa3oM MuHucrepcrBa oOpasoBanus u Hayku Poccuiickoit @eneparmu ot 12.03.2015 r. N
200 (3aperucrpuposano B Muntoctre Poccun 27.03.2015 r. N 36578).

2. ITIEJIb OCBOEHUSA YUEFHOM TACIATIIAHBI

Ienmpro 0cBOGHMS TUCIUILTHHEL SIBIIsICTCS oOecniedeHre 0a30BOH ITOATOTOBKU CTYAEHTOB B 00aCTH IIOCTPOEHHST HHTETPHPOBAHHBIX
CHCTEM NIPOCKTHPOBAHUS U YIIPABJICHHS aBTOMATH3HPOBAHHEIMU U aBTOMAaTHIECKHMH IPOU3BOICTBaMH, Hcnonb3oBannst SCADA-cucrem

3afaun MpenojaBaHus AUCIUIIINHBL:

- IpUOOpeTeHHe 3HAaHWW 3a7ad M aJrOPUTMOB LIEHTPAIM30BAaHHOM 00paboTku MH(OpMALUMK B aBTOMATH3MPOBAHHOHN cucCTeMe
yTIpaBIICHUS;

- IpUOOpPETeHHE 3HAHNI METOANYECKHX U (PYHKIHMOHAIBHBIX OCHOB IIOCTPOCHHS IIPOEKTA Ha Pa3pabOTKy CHCTEM IPOESKTHPOBAHUS U
ympaBieHHs Ha 6a3e eJUHBIX CTaHJapTOB;

- IpuoOpeTeHne 3HaHUH IPUHINIIOB OpTaHU3alM U cocTaB porpamMMmHoro obecnedenus ACY TII, MeTomuKy ee mpoeKTHPOBAHMUS;

- IproOpeTeHne 3HaHNH OCHOBHBIX IIOHATHS WHTETPUPOBAHHON CHCTEMBI IIPOSKTUPOBAHMS U YIPABICHHS, aBTOMAaTH3UPOBAHHOTO U
aBTOMATHYECKOTO PON3BOJICTB PA3INYHOTO Ha3HAUYCHHUS, ee QYHKIUH U CTPYKTYPY;

- IproOpeTeHNe 3HAHUI aNrOPUTMOB HCIBITAHUS IPOrPaMMHOTO | anmnapatHoro obecneuenust ACY TII;

- IpUOOpeTeHNe 3HAHNH METOI0B OLEHKH PabOTOCIIOCOOHOCTH CPEACTB U CHCTEM aBTOMATH3AIMU U YIPABICHHUS;

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

Juctnnnuaa CpencTBa aBTOMAaTH3alMK M YIPaBJIeHUS OTHOCUTCS K 0a3oBoil yactu 6noka 1 Jucrumaubel (Moxynu). SIBasercs
00s13aTenbHOI U1 OcBOEHUS B 7 ceMecTpe, Ha 4 Kypca.

Jucnumnnuaa 06a30Boi  4acTH NpOQecCHOHANBHOrO OJoKa MAWCHUINIMH M OTHOCHTCA K TPOQIII0  «ABTOMaTH3amus
TEXHOJIOTHIECKHUX MPOIECCOB U IIPOU3BOACTBY.

JucnmmnuHa Gasupyercss Ha KypcaX IUKIOB €CTECTBEHHOHAYYHBIX M MNpo(eccHOHANBHBIX aucuuiumH: «Marematukay,
«ONEeKTPOTEXHHKA W  JJIEKTPOHMKa», «Teopus aBTOMATHYECKOTO YIpaBIeHHs», «TeXHHYECKHe CpeJICcTBAa  aBTOMAaTH3aIUI»,
«BpraucIuTENIbHBIE MAIIUHBI, CHCTEMBI H CETH.

4. ITAHUPYEMBIE PE3YJIbTATbBI OBYUYEHHUA IO JUCIHUIIJIMHE, OBECIIEYUBAIOINUE JOCTUKEHHUE
IUVIAHUPYEMBIX PE3YJIbTATOB OCBOEHHMSA OBPA30OBATEJIbLHOM PO PAMMBI

N3yyeHue IMCUUIUIMHBI HAlIPaBJIeHO Ha ()OPMUPOBAHHE CICAYIOINX MPO(ECCHOHANIBHBIX KOMIICTCHIINH:

- CIIOCOOHOCTBIO HCIIONIB30BaTh COBPEMEHHBIE MH()OPMAIIOHHBIC TEXHOJOTUH, TEXHUKY, NPUKJIAJHBIE NIPOrpaMMHEIC CPEICTBa

TIpU pelnIeHny 3a1ad npodeccuonansHoi gesitensHoct (OITK-3)

3HaTh:

- 3aJ1a4X U aJITOPUTMBI IIEHTPAIN30BaHHON 00paboTKN HH(OPMAINY B ABTOMAaTH3UPOBAHHON CHCTEME YIIPABIICHNS;

YMmern:

- pa3pabaThiBaTh WHTETPUPOBAHHYIO CHCTEMY MPOEKTHPOBAHUS U YIPABICHUS aBTOMATU3MPOBAHHOTO M aBTOMAaTHYECKOTO
MIPOU3BO/ICTB PA3IMIHOTO HA3HAYEHMUS, €€ OTAEIbHbIC TIEMEHTHI;

Baaners:

- HaBBIKAMHM IIOCTPOCHWS HMHTETPHPOBAHHBIX CHCTEM IIPOSKTHPOBAHHMS W YIPaBICHUS aBTOMAaTHU3MPOBAaHHBIMH U
aBTOMAaTHYECKUMU IPOU3BOACTBAMH, Ucnonb30BaHus SCADA-cucrteM;

- CIOCOOHOCTBIO AKKYMYJHUPOBATh HAayYHO-TEXHHYECKYI0 HH(OPMALHUIO, OTEYECTBEHHBIH M 3apyOeKHBIH ONBIT B 00JIaCTH

ABTOMATH3alUM TEXHOJIOTHYECKUX IIPOLIECCOB W IIPOU3BOACTB, ABTOMATU3UPOBAHHOTO YIPABIECHHS >KU3HEHHBIM IHKIOM

MPOIYKLNH, KOMIIBIOTEPHBIX CHCTEM yIpaBieHus ee kauectBoM (ITK-18)

3HaTh:

- MeTOAUYeCKHe U (PyHKI[MOHAIBHBIE OCHOBBI IIOCTPOEHHS NMIPOEKTa Ha pa3pabOTKy CHCTEM NMPOEKTUPOBAHUS U YIIPABICHUS
Ha 0a3e eANHBIX CTAHAAPTOB;

YMerhb:

- pa3pabaThIBaTh alNrOPUTMBI IEHTPAIU30BAaHHOTO KOHTPOJISI KOOPAMHAT TEXHOJIOTHYECKOT0 0OBEKTa;

Baaners:

- HaBBIKAMH ¥ METOJaMH POEKTHPOBAHHS CHCTEM aBTOMAaTH3alNH U YIIPABICHNS;

- CHOCOOHOCTBIO YJacTBOBAaTh B PabOTaxX MO MOJAETHPOBAHUIO MPOTYKIUH, TEXHOJIOTHIECKHX MPOIECCOB, IPOU3BOJCTB, CPEACTB U

CHCTEM aBTOMATHU3aLUH, KOHTPOJIS, AUATHOCTHKH, UCIBITAHUI U yIPABICHNS IPOIECCAMH, KU3HEHHBIM IIUKJIOM MPOIYKLIHUH U €€

Ka4eCTBOM C HCIIOJb30BAHHEM COBPEMEHHBIX CPEICTB AaBTOMATH3MPOBAHHOTO MPOEKTUPOBAaHMSA, IO  pa3paboTke

AITOPUTMHYECKOTO U IIPOTPAMMHOTO 00ECIIEYSHHUS CPENICTB U CUCTEM aBTOMATH3aLUH U ynpasieHus nponeccamu ([1K-19)

3HaTh:

- IPUHIMITE OPTaHU3aIMU U cocTaB porpammuoro obecnedenus ACY TII, MeTomuKy ee poeKTHPOBAHUS;
YMern:

- BBIIIOJIHSTh aHAJINM3 TEXHOJIOTHYECKUX IIPOLIECCOB M 000PyIOBaHNUS KaK 0OBEKTOB aBTOMATH3ALUH U YIIPABIICHNUS;



Buaaners:
- HaBBIKAMH aHallM3a TEXHOJIOTHYECKHX TIPOIECCOB, KaK OOBEKTa YNpaBICHUS M BbIOOpa (YHKIMOHAIBHBIX CXEM HX
aBTOMATH3AIUH;

- CIIOCOOHOCTBIO BEIOUPATh METO/IBI U CPEJICTBA M3MEPEHHMS HKCILTYaTallMOHHBIX XapaKTePUCTHK 000PYIOBaHUS, CPEICTB U CUCTEM
ABTOMATH3allMM, KOHTPOJSA, [MAarHOCTUKM, HCHBITAHUH W  yNpPaBJCHMS, HACTPOHKM M  OOCIY)KMBAHHSA: CHCTEMHOTO,
MHCTPYMEHTAJIBHOTO U MPHUKJIAJIHOTO IPOrpaMMHOTO o0ecrieueHns1 JaHHbIX cpeacTs u cucteM (I[1K-24)

3HaTh:

- OCHOBHBIE MOHATHSI HHTETPUPOBAHHOM CUCTEMBI IIPOSKTUPOBAHUS U YIIPABICHUS

aBTOMATHU3UPOBAHHOTO M aBTOMAaTHYECKOTO MPOU3BOJICTB Pa3IMUHOr0 Ha3HAYCHHUS,

ee (pyHKIUU U CTPYKTYPY;

YMeTn:

- OmpeneNsiTh TEXHOJIOTHYECKHE PEXUMBl U IOKa3aTeNnud KadecTBa (DYHKIHMOHHPOBAHUS OOOPYIOBaHHUS, PACCUUTHIBATH
OCHOBHBIE XapaKTEPUCTUKU U ONITUMAIBHBIC PEKUMBI pabOTEI;

Baaners:

- HaBbIKAMU HAJIAJIKH, HACTPOUKHU, PETyIUPOBKU, OOCITYKUBAHUIO TEXHUICCKUX CPEJCTB M CHCTEM YIPABICHUS;

- CHOCOOHOCTBIO y4acTBOBAaTh B OPTraHM3AIMY JHATHOCTUKH TEXHOJOIMYECKHX IPOIECCOB, 00OPYJOBAaHUS, CPEICTB M CHCTEM
aBTOMartu3anuu u ynpasienus (I1K-25)

3HaTh:

- aJNTOPUTMBI HCIIBITAHUS IPOTPAMMHOTO | anmapatHoro obecnedenuss ACY TII;

YMmern:

- BHIMTOJTHATD aHAIN3 Pa0OTHI MPOrPaMMHOTO | anmapatHoro odecneuenust ACY TII;

Baaners:

- QHAJIM3MPOBATh CTPYKTYPHI IPOrPAMMHOM M aNapaTHOH 4acTH CHCTEM aBTOMAaTH3all1 U YIIPaBJICHYS;

- CHOCOOHOCTBIO y4YacTBOBaTh B paboTax IO MPOBEACHUIO NUATHOCTUKH W HCIBITAHUSX TEXHOJOIMYECKHX MPOLECCOB,
000pyIOBaHUs, CPECTB U CUCTEM aBToMatu3auuu 1 ynpasienus (I1K-36)

3HaTh:

- METOJIbI OLICHKN PabOTOCTIOCOOHOCTH CPEICTB U CHCTEM aBTOMATH3ALNH U yIPABICHUS;

YMmern:

- OTIPENeIIATh HAAEKHOCTE paboTh OTACTBHBIX dneMenToB ACY TII;

Baagers:

- UCCIIeIOBATh B3aMMOACIHCTBHS Pa3INYHBIX Y3JI0B ¥ IPOIPAMMHOTO 0OECIICUeHHs CHCTEM aBTOMaTH3alMU U YIIPaBJICHHSI.

5. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
5.1. O0beM QUCHUILIMHBI H BUbI y4eOHOH padoThl
OOmast TpyZ0eMKOCTh AUCIUININHEI cocTaBisieT 144 gac nm 4 3a4eTHBIX eqUHUL (3.¢). 1 3.e. paBHa 36 akageMHIEeCKHM JacaM WIIN
27 acrpoHomuyeckuM yacaM (11.16 ITonoxenust «[lopsmok opranu3anyy 1 OCyIIECTBICHUS 00pa30BaTeIbHON AEATEILHOCTHU 110
o0pa3oBaTeNbHBIM IPOTpaMMaM BBICIIIETO 00pa30BaHUs - MporpaMMamM OakaaBpuaTa, mporpaMmaM crienuanurera B HoomockoBckoM
nHcTuTyTe (Qummane) PI'bOY BO «Poccuiickuii XUMUKO-TeXHOIOTHYecKUi yHuBepcuteT umenu .M. Mengeneesay ot 31.08.2017).

CemecTpbl
Bup yaeOHOI paboTEI Bcero uacos aK. gac
7
KonTakTHasi paoTa 00y4yaroIuxcsl ¢ NearorniecKuMu
47,3 47,3
padoTHHKAMH (BCEro)
KonTakTHas paGoTa ayiuTopHas 46 46
B Tom uucie: - -
Jlexun 16 16
JlaGoparopHsle paboTs! (JIP) 30 30
Bup arrectanuu (3k3amMeH) 0,3 0,3
Koncynpranuu nepes 5K3aMeHOM 1 1
CamocrosTeabHas pabora (Bcero) 61 61
KonTakTHas camocTosiTe/IbHAsI padoTa (IPYyNIIOBbIE KOHCYIbTAlUU 1 7 7
WH/MBUyabHasi paboTa 00YYaIOLIMXCS C MEAArOrHIeCKUM pabOTHUKOM)
B tom uncne CP:
IIpopaboTKa JIeKIMOHHOTO MaTepHaa 30 30
IToaroroBka k 1a0OPaTOPHBIM 3aHATUAM 20 20
IloaroroBka Kk KOHTPOJIBHBIM ITYHKTaM 10 10
IoaroroBka K 3K3aMeHy 35,7 35,7
O0mas Tpya10eMKOCTh Jac 144 144
3.e.
4 4
5.2. Pa3pesbl (MOAyJIM) JUCHMILUIMHBL, BUAbI 3aHATHH U (POPMHPYyeMble KOMIIETCHIHH
3ansTus Kon ¢hopmupyeMoit KoMIeTeHIuu
N Haumenoanue Jlexu. CCMIUHACKOTo THIa CPC Bcero Dopmer
n/ Tpaxkr. JIa6. TEKYLIEro
pasjena AUCIUIIIAHEL Jac. qac. Jac.
i} 3aH. 3aH. KOHTPOII
Jac. Jac.
Tema 1 CoBpemeHHbIE OK-3, TIK-18, TIK-19, T1K-24,
1. | cucTeMsl ynpaBiIeHUs 6 - 10 30 46 yo IIK-25, I1K-36
POU3BOJICTBOM
Tema 2 Hepapxuueckas OK-3, IIK-18, TIK-19, T1IK-24,
2 CTPYKTypa 4 10 14 yo I1K-25, IIK-36




TEXHUIECKHUX
MPOILECCOB
Tema 3 Cucremsl OK-3, IIK-18, TIK-19, T1K-24,
3 | AMCIETHEPCKOro 6 20 21 47 yo [1K-25, IIK-36
yIpaBieHus u cOopa
JAHHBIX
Koncynpranuu nepen 1 OK-3, TIK-18, TIK-19, T1K-24,
9K3aMEHOM TIK-25, TIK-36
Bun arrecraruu 03 OK-3, IIK-18, TIK-19, T1IK-24,
(3K3aMeH) ’ I1K-25, T1K-36
TTogroroBka 357 OK-3, TIK-18, TIK-19, T1K-24,
9K3aMEHY ’ TIK-25, ITIK-36
Bcero 16 30 61 144
* CPC — camocrosTenpHas padoTa CTyAeHTa
** ycTHBIH onpoc (yo)
5.3. Conep:kaHue QM CHUILTHHBI
Ne
pasaesa Hauvenosanmue Coaep:xanue pa3jesa
a pa3aesia AMCHUIINHBI
CoBpEeMEHHBIE CUCTEMBL Crpykrypa u cocta ACY TII
1. yIIpaBJIEeHUS KoHmemnmus KoMIIeKCHONH aBTOMATH3aIHH IPOH3BOACTBA
IIPOM3BOJCTBOM Oransl co3panust ACYTII
Hepapxuueckas [IpoMbliuieHHas JIOKaJIbHAS CETh
2 CTPYKTypa TEXHUYECKUX CereBas monens OSI
IIPOLIECCOB Cucrema aBTOMAaTH3HPOBAHHOTO IPOSKTHPOBAHHUS
Cucremsl SCADA-cucremsl
JUCIIETYEPCKOT O OcHoBHbl€e s13bIKH IporpamMmuposanus SCADA-nporpamMm
3 ynpasieHus U coopa YenoBexko-MaIInHHbIA HHTEpdEiic
JIAHHBIX [IpoexTupoBanue uHTEpdeiica Moap30BaTENA
ITpumeneHne 6a3bl JAHHBIX [JI1 MOHUTOPHHTA U YTIPABIECHUS TEXHOIOTHYECKHM
MPOLIECCOM

5.4. TemaTn4eckuii VIaH NPAKTHYECKUX 3aAHATHI
He npenycmoTpenst
5.5. TemaTnyeckmuii m1aH 1a60paTOPHBIX padoT
JlabopaTopHBbIii MPAKTHKYM BKJII0YaeT BbINOJHeHHe 5 1a0opaTOPHBLIX padoT B 7 cemecTpe.

Ne Ne pa3pena I BT O TES T  Ea TpynoemkocTh dopma Kon popmupyemoii
/11 JACHUATUTAHBI gac. KOHTPOJIS KOMITCTCHIIUN
1. Mpoe oparne  ACP o c OK-3, IIK-18, TIK-
1 POCKTHPOBAHH YpoBHA 6 3ammura 19, TIK-24, TIK-25,
HCIIOJIb30BaHueM s3bika ST
I1K-36
2. OK-3, IIK-18, TIK-
1,2 Pa3paborka ACP na s3pike SFC 6 Bamura 19, IIK-24, TIK-25,
I1K-36
3. OK-3, IIK-18, TIK-
1,2,3 Pazpaborka ACP Ha s3eike LD 6 3amura 19, 1IK-24, TIK-25,
I1K-36
4. OK-3, IIK-18, TIK-
1,2,3 Pazpabotka ACP Ha s3eike CFC 6 3armura 19. TIK-24
5 Pazpaborka ACP ¢ HCIIOIE30BaHHEM S3LIKOB OK-3, IIK-18, IIK-
1,2,3 D 6 3amwra 19, TTK-24, TIK-25,
IL, CFCu FBD TK-36

5.6. TemaTnKa KypCcOBBIX IPOEKTOB (paboT), pacueTHO-rpaduyeckux pabor, pedeparos u apyrux sugos CPC

TemaTnka KypCOBBIX IPOEKTOB (PabOT), pacueTHO-

CamocrosTenbsHas paboTa
rpaduueckux pabor, pedepaToB u ap.

Kox popmupyemoii
KOMITCTCHIMH

IToaroroska k 1abopaTopHEIM paboTam JIP1 (pa3men 1); JIP2 (pa3men 1,2), JIP3 (paznen 1,2,3);

JIP4 (pa3zpen 1,2,3); JIPS (pa3gmen 1,2,3)

OK-3, IIK-18, TIK-19, I1K-24,

I1K-25, I1K-36

HOZ[FOTOBK& K TECTUPOBAHUIO U

KOHTPOJIBHBIM paboTam T1 (paspemsr 1-3)

OK-3, IIK-18, I1K-19, TIK-24,

I1K-25, I1K-36

5.7. Bueayauropuas CPC

Bueaynuropnast CPC nanpasiena Ha mouck uHpopmarn B JOC u ee HCIOIb30BaHUH MPH MOATOTOBKE K 3aIUTe J1ad0paTOpPHbIX
paboT 1 nMpopadoTKe JISKMH, 3aKPEIUIIOIIEro MPHOOPETCHHBIC 3HAHUSA U YMEHHS U1 HOPMHUPOBAHHUS HABBIKOB.

[lepeuens nHAMBUAYATIBHBIX 3aJaHui TpuBeneH B [Ipunoxenun 2.
6. OHEHOYHBIE MATEPUAJIBL
Texkylmii KOHTPOJIb YCIIEBAeMOCTH, 00ecIieYMBAIOIIMI OLIEHUBAHME X012 OCBOEHHUS TUCLHUILTHHBI

Jlnst oneHNBaHUS pe3yIbTaToB OOyUSHUS B BHJE 3HAHUN TEKYIIUi KOHTPOJIb OpraHu3yercs B popmax:
— Kpartkoro ompoca oOydaronuxcs ((ppoHTanbHas Oecena) Mo BayKHEHIIMM BOIIpOcaM IPOHICHHOI TEMBI C LENbI0 YCTaHOBJICHUS

CBSI3M HOBOTO MaTepHaa ¢ paHee U3y4eHHBIM;
— BBINOJIHEHUS] KOHTPOJIBHBIX pabOT 10 MPOiIEHHOMY MaTepHaiy;

Jlnst oleHMBaHUs Pe3yIbTaToOB OOyUEHUs B BUE YMEHHUH 1 HABBIKOB (BIaeHHN) TEKYLIHIf KOHTPOJIb OpraHu3yeTcs B hopMax:

— TMPOBEPKH WHIMBUAYAIBHBIX 33laHUi (PEIICHHs MPOCTBIX M/HIIM CIOXXHBIX MPAKTHKO-OPUEHTUPOBAHHBIX 3aJIlaHUi); NPOCTHIE
3aaHMsl HCTIOJIB3YIOTCSA Ul OIEeHKH yMeHuid. OHHM TpencTaBisioT coOOH 3agauM B OXHO WM 1Ba jeiicTBus. CIOXHBIE 3aJaHUS
HCTIONB3YIOTCS IS OLEHKH HaBHIKOB. OHU TPECTaBISIOT cOOOH yCIIOKHEHHBIE PAcUeThl TeX IapaMeTpOB, KOTOPHIE PACCUHUTHIBAINCH B

KOHTPOJIBHBIX pa60Tax, HO B paClIMPpEHHOM BHUJEC;




— IPOBEPKM MOATOTOBKM HEOOXOAMMBIX MAHHBIX JUIA pacdyeTa OJHOTO WM HECKOJIBKHX IIapaMeTpOB, OINpPEACNseMBIX B
71a00paTOPHBIX paboTax, HO B YCIOBHSAX, OTJIMUHEIX OT 3aJaHHBIX paHee;

OTIeNbHO OLIEHWBAIOTCS JINYHOCTHBIE KAadecTBa CTyJAEHTAa (AKKypaTHOCTb, MCIIOJHUTEIbHOCTh, MHUIMATUBHOCTH) — paboTa y
JIOCKH, CBOEBPEMEHHas 3aIIUTa OTYETOB K JJAO0OPAaTOPHBIM pabOTaM M MUCbMEHHBIX MHAUBHIYAIbHBIX 3a1aHUMH.

Kputepuu 115t olleHHBaHUs yCTHOTO OMpoca

OmneHka «OTIMYHO)» BBICTABIISIETCS B CIydae, €CIM CTYAEHT CBOOOAHO OMEPHUPYET NMPUOOPETEHHBIMU 3HAHHUSAMM, YMEHHSAMH,
MIPUMEHSIET UX B CHUTYaIHsX TOBBIIIEHHOH CIIOKHOCTH.

OmeHKa «XOpOIIO)» BBICTABISIETCS B CIIydae, €CIU CTYACHT OIepUpyeT NMPHOOPETEHHBIMH 3HAHHUSMHE, YMEHHSIMH, IPUMEHSET UX B
CTaHIApPTHBIX CHTYalUsIX, HO JOIyCKaeT HE3HAYHUTEIBbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS NPU aHAIUTHIECKHX OIEpalsX, epeHoce
3HAHUI U yMEHUI1 Ha HOBBIE, HECTAaHJAPTHBIE CUTYAIINH.

OmneHka «yJOBIETBOPUTEIHHOY» BBICTABIAETCS B CIIydae, €CIIU CTYACHT JOMYCKAET CyIIECTBEHHbIE OIIHOKH, IIPOSBIISIET OTCYTCTBUE
3HaHUH, yMeHHH, Mo OTAeNbHBIM TeMaM (He Oonee 33%), MCHBITHIBAECT 3HAYMTENBHBIC 3aTPYAHEHHUS] NPH OMEPUPOBAHHU 3HAHUSIMHU U
YMEHHSIMH IIPH X NIEPEHOCE HA HOBBIE CUTYAIIHH.

OneHka «HEYIOBIETBOPUTEIBHO)» BBICTABIAETCA B ClIydyae, €CIM CTYAEHT IEMOHCTPHPYET IOJHOE OTCYTCTBHE HIIH SIBHYIO
HEJI0CTaTOYHOCTh (MeHee 33%) 3HaHUH, yMEHHIl B COOTBETCTBHH C INTAHUPYSMBIMH pPe3yIbTaTaMH O0yJeHUS.

IIpome:xyTouHasi aTTecTAlUs 00YUAIOLIUXCS

IIpomexxyTounass arrecranusi OOY4YalOIIMXCS — OIIGHHBAaHUWE OKOHYATENBHBIX pE3ylIbTaToB OOy4eHHs MO JHUCIUILIMHE.
[MpomesxyTouHast aTTecTaIys OCYIIECTBIsIETCS B popMe IK3aMeHa.

Pe3ynbTaThl TeKyled M MPOMEXYTOYHOW aTTECTALMU KaXIOTO O0yYaloIierocs mo JUCHHUIUINHE (UKCHPYIOTCS B JJIEKTPOHHOM
nH(pOPMAIMOHHO-00pa3oBaTenbHON cpene MHCTuTyTa B COOTBETCTBHH ¢ TpeOoBaHMAMH IlonokeHus 00 3IEKTPOHHOH MH(OpPMaLHOHHO-
obpazoBatensHOit cpene HoBomockoBckoro uHcturyta ((punuana) QeaepalbHOro rocyAapCTBEHHOTO OMOKETHOrO 00pa3oBaTeIbHOIO
yUpeXIeHUs BhICIIEro 0Opa3oBaHus «PoccHiickuil XMMUKO-TEXHOIOTHYeCKUi yHuBepcuteT umenu J{. M. Menzneneenay

6.1 CucreMa oueHMBaHHUS Pe3yJIbTATOB MPOMEKYTOYHOI aTTeCTAIMHM U KPUTEPUH BHICTABJIEHUS OLIEHOK
OnucaHue nokasarteJieii 1 KpUTEpUEB OLIEHUBAHUS ¢()OPMHUPOBAHHOCTH YACTH KOMIIETEHIIMH 10 TUCHHMILIMHE

- COCOOHOCTBIO ®dopmuposanne | ChopMHpPOBaHHOCTH 3HaTh:
HCTIONIb30BATh 3HaHUI 3HaHMiI (TTOJTHOTA, - 33Ja4M U AITOPUTMBI IIEHTPAIN30BAaHHOH 00pabOTKH
COBPEMEHHBIE TITyOUHa, 0CO3HAHHOCTD) UHpOpMALUH B aBTOMAaTH3UPOBAHHOM cucTeMe
UH(POPMALIMOHHbIC yTIpaBlIeHNUS;
TEXHOJIOTHH, TEXHHKY, ®dopmuposanue | ChopmMupOBaHHOCTH YMmerh:
NPHUKJIATHBIC IPOTPAMMHBIC | yMeHHMH yMeHHUH (IIPOYHOCTb, - pa3pabatrsIBaTh HMHTETPUPOBAHHYIO cucTeMy
CpEICTBA IIpH pEHICHUU MOCJIEI0BATENLHOCTD, MIPOEKTUPOBAHUS U YIPABIEHHS, aBTOMAaTU3UPOBAHHOTO U
3a/1a4 NPOPeCcCHOHANBHOH TIPaBHIILHOCTD, aBTOMAaTHYECKOTO ITPOM3BOICTB DPA3IMYHOIO Ha3HAYEHHS,
Aestrenbroctr (OIK-3); pe3yJIbTaTUBHOCTb, €€ OT/JEIbHEIC JJIEMEHTEI,
pedQIICKCHBHOCTB)
®dopmuposanue | ChopmMupoBaHHOCTH Baaners:
HaBBIKOB U HaBBIKOB U (MJI) OIIBITA - HaBBIKAMU TIOCTPOEHHS WHTETPUPOBAHHBIX CHCTEM
(1m) omeiTa JEATeTbHOCTH MPOEKTUPOBAHHS U YNPABIECHUS aBTOMATU3HMPOBAHHBIMU H
JIEATETBHOCTH (Ka4eCTBEHHOCTb, aBTOMAaTUYECKMMH  IIPOM3BOJCTBAMH,  HCIIOJIb30BAHUS
CKOpOCTb, aBTOMAaTHU3M, SCADA-cucrewm;
pelylUpOBAHHOCTD
JeHCTBUI)
- CIIOCOOHOCTBIO ®dopmuposanue | ChopmMupoBaHHOCTH 3HaThb:
aKKyMYJIHPOBAaTh Hay4HO- 3HaHU 3HaHUH (MOJTHOTA, - METOJUYECKUE U (DYHKIHMOHAIBHBIE OCHOB ITOCTPOCHUS
TEXHUYECKYIO ri1yOMHA, 0CO3HAHHOCTB) IpoeKTa Ha pa3paboTKy CHUCTEM IPOEKTUPOBAHUS H
UHpOPMALHIO, yIpaBiieHus Ha 6a3e eUHBIX CTaHIAPTOB;
OTEYECTBEHHBIN U
3apyOesKHBIA OIBIT B ®dopmuposanne | ChopMHpPOBaHHOCTH YMmern:
06IIACTH ABTOMATH3ALIIH yMeHui yMeHHUH (IIPOYHOCTb, - paspabaTeiBaTh  aITOPUTMbI  LEHTPATH30BAHHOTO
TEXHOTOIMIECKIX MOCIIEJ0BATENBHOCTD, KOHTPOJII KOOPIUHAT TEXHOJIOTHUECKOTO 0OBEKTa;
TMPOIIECCOB U TIPOM3BOJICTB, IpaBUIILHOCT,
ABTOMATU3UPOBAHHOTO Pe3yJIbTATHBHOCTD,
YIPABJIEHUS KM3HEHHBIM pegekCHBHOCTD)
LMKJIOM IIPOAYKLIUH, ®dopmuposanne | ChopMHpOBaHHOCTH Baanern:
KOMIIBIOTEPHBIX CHCTEM HaBBEIKOB U HaBBIKOB M (WJIM) OIBITA - HaBBIKAMH U METOJOB IIPOSKTUPOBAHMS CHCTEM
VIIPABIICHHS ¢e Ka4eCTBOM (vm) ombITa JEeATeIbHOCTH ABTOMATH3AINH U YIIPABICHNS;
(TK-18); JIEATETBHOCTH (Ka4eCTBEHHOCTb,
CKOPOCTh, aBTOMATHU3M,
penylupOBaHHOCTD
JICHCTBHIA)
- CIOCOOHOCTBIO ®dopmuposanne | ChopMHpOBaHHOCTH 3HaTh:
y4JacTBOBaTh B paboTax 1o 3HaHUI 3HaHMi (TTOJTHOTA, - NPUHIWIBL OPTaHM3allMd U COCTaB IPOTPAMMHOTO
MOJIETTUPOBAHHUIO ri1yOMHA, 0CO3HAHHOCTB) obecnieuenns ACY TII, MeToIUKy ee NPOCKTUPOBAHUS;
MPOIYKIINH, ®opmupoBanue | ChopMHPOBAHHOCTH Ymers:
TEXHOJIOTHIECKHX yMEHHH yMeHHUH (IIPOYHOCTb, - BBINOJHATh aHAJIM3 TEXHOJOTHYECKUX IPOLECCOB H
MPOILECCOB, TPOU3BO/ICTB, 10CIEJ0BaTEIbHOCTD, o0opynoBaHUS ~ KaKk  OOBEKTOB  aBTOMAaTM3alUM M|
CPEACTB U CUCTEM MIPaBHJIBHOCTB, YIIpaBIICHNS;
ABTOMATH3aINH, KOHTPOJIS, Pe3yIbTaTHBHOCTB,
JMarHOCTUKY, UCIBITAaHUH 1 pedIeKCHBHOCTB)
YyHpasJICHUs NIPOLIECCaMHU, ®dopmuposanue | ChopmMupoOBaHHOCTH Baaners:
JKM3HEHHBIM IUKIIOM HaBBIKOB U HaBBIKOB U (MJIM) OTIBITA - HaBBIKAMH aHAJIM3a TEXHOJOTHUECKUX MPOIIECCOB, KaK
MPOIYKLHUH U €€ KaYeCTBOM | (WMJIM) OIBITA JIeSITeTbHOCTH 00beKTa ynpaBieHuUs ¥ BbIOOpa QyHKIIMOHAIBHBIX CXEM HX
C MCIOJIb30BaHUEM JIEATETBHOCTH (Ka4eCcTBEHHOCTb, aBTOMATU3aILUH;
COBPCMCHHBIX CPCIICTB CKOpPOCTh, aBTOMATHU3M,




ABTOMAaTH3UPOBAHHOTO penynupOBaHHOCTD
MIPOEKTUPOBAHUS, 110 JIeCTBHI)
pa3paboTke
AITOPUTMHUYECKOTO U
HPOTrPaMMHOT0
obecriedeHns CPEICTB U
CHCTEM aBTOMAaTH3aIMU U
YIIpaBJIEHHUS IIPOIIECCAMU
(IIK-19);
®dopmuposanue | ChopmMupoBaHHOCTH 3HaThb:
- CIIOCOOHOCTBIO BBIOUpATh | 3HAHMIA 3HaHMi (IOJIHOTA, - OCHOBHbIE TMOHATHS WHTETPUPOBAHHON CHCTEMBI
METOJIBI M CPEICTBA riryOrHa, 0CO3HAHHOCTD) MIPOEKTHPOBAHUS WM YIPABICHHUS aBTOMAaTH3MPOBAHHOTO U
H3MEpEHUS ABTOMAaTHYECKOTO IPOU3BOACTB PA3INYHOTO Ha3HAUCHHS,
9KCINTyaTallHOHHBIX ee QYHKIUH U CTPYKTYPY;
XapaKTePUCTHK
06opynioBaHHs, CPEACTE 1 ®opmuposanre | CHOpMUPOBAHHOCTH YMmers:
CHCTEM aBTOMATH3AMH, yMeHui yYMeHHi (IPOYHOCTB, - ONpEJENATh TEXHOJOTHYECKHE PEKHMMBI M MOKA3aTENH
KOHTPOJIAL, INarHOCTHKH, TI0CITeIOBATENEHOCT, KadecTna (YHKIHOHUPOBAHHS 060pyaoBaHus,
VCTIbITAHUH 1 yTIPABIICHNS, TIPaBIIIHOCTH, PACCUNTHIBATH OCHOBHBIE XaPAKTEPHCTHKU U ONTHMANBHBIE
HACTPOUKH 1 Pe3yNbTaTHBHOCTS, PEXKUMBI PaGOTHI;
06CITy>KHBAHUS: pedIeKCUBHOCTE)
CHCTEMHOTO, dopmuposanne | ChHopMHPOBAHHOCTH Baaners:
MHCTPYMCHTANIEHOTO 1 HaBBIKOB U HaBBIKOB U (WJIM) ONBITA - HaBBIKAMH HAJlaJKW, HACTPOMKH, pPETyIHPOBKH,
TIpUKJI/HOTO (nm) ombITa JeATeIbHOCTH OOCITy)KUBAaHHIO  TEXHHYECKHX CpPEICTB M  CHUCTEM
TIpOrpamMMHOTO JIeATENBHOCTI (KauecTBEHHOCTb, yIpaBJIeHHUS;
obecrieqeH s TaHHEIX CKOPOCTb, aBTOMAaTHU3M,
cpexacts u cuctem (ITK-24) ey IMPOBAHHOCTS
JICHCTBHIA)
- COCOOHOCTBIO ®dopmuposanne | ChopMHpPOBaHHOCTH 3HaThb:
y4acTBOBATh B 3HaHUI 3HaHMi (ITOJTHOTA, - QJITOPUTMBI HCIIBITAaHUS IPOTPAMMHOTO U alllapaTHOTO
OpraHu3aluy JUarHOCTUKU ri1yOMHA, 0CO3HAHHOCTB) obecmeuenus ACY TII;
TEXHOJIOTMIECKIX ®opmuposanne | CHOPMHUPOBAHHOCTH VMerb:
MpOLECCOB, 000PYAOBAHMS, | yyieppii yMeHu# (IPOYHOCTB, - BBHINONHATH aHamu3 paboThl MPOTPAMMHOIO U
CPEACTB M CHCTEM [0CJIE10BATEIbHOCTD, anmapatnoro obecnieuerns ACY TII;
ABTOMATH3AINH U TPaBIIEHOCTS,
ynpasnenns (IIK-25); PE3yJITATUBHOCTb,
pedIeKCUBHOCTB)
®dopmuposanue | ChopmMupoBaHHOCTH Baaners:
HaBBIKOB 1 HABBIKOB U (MJIN) OIBITA - HaBbIKaMM aHAJIM3UPOBATH CTPYKTYPbI IPOrPAMMHOM 1
(nm) ombITa JEeATeIbHOCTH anmaparHoil 9acT! CHCTeM aBTOMATHU3aLUH U yIPaBICHUS,
JIeITeTBHOCTH (XKa4ecTBEHHOCTH,
CKOPOCTB, aBTOMATHU3M,
penyIupOBaHHOCTD
JIEHCTBHIA)
- CIIOCOOHOCTBIO ®dopmuposanue | ChopmMupoBaHHOCTH 3HaTh:
y4acTBOBaTh B paboTax o 3HaHUH 3HaHMH (IIOJHOTA, - METOAbl OLEHKH paboTOCIOCOOHOCTH CpPEACTB U
TIPOBEAEHHIO TUATHOCTHKU riryOHMHAa, OCO3HAHHOCTB) CHCTEM aBTOMAaTH3alMU U YIIPABICHHUS;
M UCTIBITAHUAX ®dopmuposanne | ChopMHpOBaHHOCTH Ymerb:
TEXHOJIOTHIECKHX yMeHHI YMEHHH (IIPOYHOCTb, - OmpenenaTh HAASKHOCTH  pabOTHl  OTHEIBHBIX
MPOIECCOB, 000PYIOBAHUS, MOCJIEIOBATENBHOCTb, snemenToB ACY TII;
CPEICTB M CHCTEM NPaBUILHOCTb,
ABTOMATH3aLUK 1 pe3yIbTaTHBHOCTS,
ynpasnenus (I1K-36). peQIeKCUBHOCTB)
®dopmuposanne | ChopMHpPOBaHHOCTH Baanern:
HaBBEIKOB U HaBBIKOB U (WJIM) ONBITA - HaBBIKAMHU HCCIIEJOBAaTh B3aMMOMAEHCTBHS Pa3IMIHBIX
(1) ombITa JEeATeIbHOCTH y3JI0B W TPOTPAMMHOTO  OOECICUEHUS  CHCTEM
JIeITeNTbHOCTH (XKa4ecTBEHHOCTH, ABTOMATH3aIUH U YIIPABICHHSI.
CKOPOCTb, aBTOMAaTHU3M,
PeayLHPOBaHHOCTb
JICHCTBHIA)

6.2. ]_le.]'lb KOHTPOJIsl, BU/I KOHTPOJISI M YCJI0BUSA TOCTHKEHMS 1LeJIM KOHTPOJIS

I1esb KOHTpOIIS

ITocranoBka 3alaHusA

Bup xonTpOIsS

Ycnosue JOCTHMIKCHUS 1CJIM KOHTPOJISA

BrisiBnenue ypoBHs
3HAHUHU, YMEHUH,
OBJIaJICHHS HABBIKAMH 110
JUCLUATIINHE

3agaHus CTaBsITCS B

OreHuBanue

HCHL KOHTPOJISA MOXKET OBITH JAOCTHUTHYTa

COOTBETCTBHUH C
ITOPUTMOM JIECHCTBUI,
JIeXaIIUX B OCHOBE
3HaHUH, yMEHUS,
OBJIa/ICHUs] HABBIKAMU

OKOHYATEJbHBIX PE3yJIbTaTOB
M3ydeHHs TUCLHUILUIHHBI ,
00eCIeunBarOIINe JOCTHKCHUE
[UIAaHUPYEMBIX PE3yJIbTaTOB
OCBOCHUS 00pa30BaTEIbHOM
mporpamMMel

OK3aMCHOB

TOJIBKO B XOJI€ BBITIOJIHEHUS ¥ 3aLLHUThI
o0ydJarommMucs 1a00paTopHbIX paboT, clauu

6.3. llIkaJia OLleHKH ¥ KPUTEPHHU YPOBHSA ¢()OPMHPOBAHHOCTH KOMIICTCHIUI 110 AUCHHUIIJIMHE IPU TeKyIIeH aTTecTaluH




Tloxazamen Ypoeenb CPOPMUPOBAHHOCMU KOMNEemeHyuu

Komnemenyus U mexyuje2o 6bICOKU

KOHmMpOJis

nopo2oguitl He chopmuposana

- CIIOCOOHOCTBIO HCTIOJIB30BaTh COBPEMEHHBIC
nH(OpMaIMOHHBIE TEXHOIOTHH, TEXHUKY, IPUKIIATHBIE
IIPOrpaMMHBIE CPEACTBA IIPH PEIICHUHN 3a1ad
npodeccrnonansHoit nestensHocTH (OITK-3);

— CIOCOOHOCTBIO aKKYMYJIMPOBAaTh HAYYHO-TEXHUYECKYIO
nH(OpMaIHIO, 0TEUECTBEHHBIH 1 3apyOeKHBIH OIIBIT B
00J1acTH aBTOMAaTH3alUH TEXHOJIOTHUECKIX IIPOIIECCOB U

BEITIOJTHEHN
€ U 3alluTa
nabopaTtopH
BIX paboT

C OLICHKOM
«HEYIOBJIETBOPUTEN
BHOY

C OLICHKOM
«YIOBIIETBOPUT
€IILHOY

C OILIEHKOM
«OTIIMYHOY WU
«XOPOILIOM.

MIPOM3BOJICTB, aBTOMAaTH3UPOBAHHOTO YIIPABIICHUS
KU3HEHHBIM LIMKJIOM IIPOJYKIIHH, KOMIIBIOTEPHBIX CHCTEM
ynpasinenus ee kauectsoM (I1K-18);

— CHOCOOHOCTEIO y4acTBOBATh B paboTax Imo
MO/ICTMPOBAHHIO TIPOIYKIINH, TEXHOJIOTHYECKUX
MPOLECCOB, IPOU3BOJCTB, CPEJICTB U CHCTEM
ABTOMATH3aLlUM, KOHTPOJIS, TUATHOCTHKH, HCTIBITAHUH 1
YIpaBJIEHUS NPOLIECCAMH, XKU3HEHHBIM IIMKJIOM TPOTYKIINH
U ee KaueCTBOM C HCIOJIb30BaHNEM COBPEMEHHBIX CPEJICTB
aBTOMATH3UPOBAHHOTO IPOEKTUPOBAHUS, IO Pa3paboTKe
ITOPUTMHYECKOTO M IIPOTPaMMHOT0 00ecriedeH s CPECTB
U CHCTEM aBTOMAaTH3alyH 1 ynpasienus nporeccamu (I1K-
19);

— CIOCcOOHOCTBIO BEIOMPATh METOMBI M CPE/ICTBA
U3MEPEHHS SKCIUTYyaTallMOHHBIX XapaKTEPUCTUK
000py/I0BaHYs, CPEIICTB U CHCTEM aBTOMAaTHU3ALMH,
KOHTPOJISL, TUATHOCTHKH, UCTIBITAHUH U yIIPaBIICHUS,
HACTPOMKH M 00CIIY)KUBAaHUS: CHCTEMHOTO,
HWHCTPYMEHTAJIBHOTO U NPHUKIAJHOTO IPOrPaMMHOTO
obecrnieyeHys JaHHBIX cpencts u cucteM (I1K-24)

— - CIOCOOHOCTBIO YYacTBOBATh B OPraHU3ALMU
JIMarHOCTHKY TEXHOJIOTMYECKHUX MPOLECCOB,
000pyI0BaHus, CPECTB M CUCTEM aBTOMAaTH3aNH 1
ynpasienus (ITK-25);

— - CIIOCOOHOCTHIO YUacTBOBATh B paboTax MO MPOBEACHUIO
JIMAarHOCTHKY U UCTIBITAHUSX TEXHOJIOTHIECKHX MPOIECCOB,
000pyI0BaHUs, CPEICTB M CUCTEM aBTOMAaTH3ANH 1
ynpasienus (ITIK-36).

YPOBEHb
HCITOJIh30Ba
HUS
JIOTIOJTHUTE]
bHOH
JIUTEPaTyphl

UCHOOJIL3YET
CaMOCTOATECIIbH
0

0 yKa3aHHIO
[pernoaaBaTes

C IMIOMOIIIBIO
npenojaBaTeiis

Kputepuu onennBanus

OneHka «OTJINYHO» BBICTABISIETCS B CIydae, €CIIM CTYAEHT JEMOHCTPHPYET IOJHOE COOTBETCTBHE 3HAHHMM, yMEHHH, HAaBBIKOB
MPUBEJICHHBIM B TabIMIAX MOKa3aTeIAM, ONEpUpPYyeT MPUOOPETEHHBIMU 3HAHUAMH, YMEHUAMH, IPUMEHAET UX B CUTYalUsX MOBBIILICHHOMN
CJIOKHOCTH.

O1eHKa «XOpOILO» BBICTABIISETCS B CIIydae, €CIH CTYIECHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHWMU, YMEHUIl, HABBIKOB
NIPUBEJEHHBIM B TaOJIMIaxX MOKa3aTeNIsIM: OCHOBHEBIE 3HAHWS, YMEHHS OCBOCHBI, HO JOITYCKAalOTCS HE3HAYHTENbHBIE OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS IPU aHAIMTUYECKUX OIEepalysiX, IEPEeHOCe 3HAHUI U YMEHUIl Ha HOBbIC, HECTAHJAPTHBIE CUTYallUH.

OneHka «yI0BIETBOPUTENHHO)» BBICTABIISETCS B CIydae, €CIM CTYASHT AEMOHCTPHPYET HEMOJTHOE COOTBETCTBUE 3HAHUIL, yMeHHA,
HaBBIKOB TIPUBEJICHHBIM B TaONUIAX MOKa3aTelsiM: B XOJ€ KOHTPOJBHBIX MEPONpPHATHH CTYAEHT MOKa3biBaeT BiajeHne Mmenee 50%
MIPUBEICHHBIX TIOKa3aTelel, IOMYCKAalOTCA 3HAUUTENbHbIE OLIMOKM, MPOSBISETCS OTCYTCTBHE 3HAHUM, yMEHUH, HAaBBIKOB IO DIy
MOKa3aTesiel, CTyAEHT UCIBITHIBACT 3HAUUTENbHbIE 3aTPYAHEHUS MIPU ONEPUPOBAHUU 3HAHMSAMH M YMEHMSMH IPH UX MEPEHOCE Ha HOBBIE
CUTYyallUu.

OneHKa «HEYIOBICTBOPUTEIBHO» BBICTABIICTCA B Cllydae, €CIM CTYJCHT IEMOHCTPUPYET IOJHOE OTCYTCTBUE WU SBHYIO
HEJ0CTaTOYHOCTh (MeHee 33%) 3HaHUH, yMeHHMIl, HABBIKOB B COOTBETCTBHU C IJIAHUPYEMBIMH Pe3yJIbTaTaMu 00ydeHNs.

6.4. lllkajna oneHNBAHUS YPOBHA ¢()OPMHPOBAHHOCTH KOMICTECHIHI NPH NPOMEXKYTOYHOH aTTeCTALMH 00y4alOLIUXCH MO
JAUCIMILIHHE

YpoBeHb chOpMHPOBAHHOCTH KOMIIETEHIIUH
Iokazareny oneHKH o
(IecKpHITOPHI) U BBICOKHH TTOPOTOBEIN
copmupoBaHa
PE3yJIBTAThI OCTHKCHHS
OLICHKA OLICHKA OIICHKA
IUIAHUPYEMBIX PE3yJIbTaTOB OLICHKA
«XOpOLIO)» «YIIOBIETBOPUT | «HEYIOBJIETBO
00y4eHHs 10 TUCLUIIIINHE «COTIIMYHOY
CIILHOY PHUTEIBHOY
1. YpoBeHb ycBOCHUS Jemonctpupyer | HdemoHctpupyer | JemoncTpupyet | JeMoHcTpupyer
Marepuaia, HOJIHOE MOHUMaHHUE MOHUMaHHUE HEIOHUMaHHe
HPEIYCMOTPEHHOTO MOHUMaHHUE pOOIEMBI. npobiemsl. B HPOOIEMBI.
IIPOrpaMMOii. IPOOJIEMBL. BonpmuHCTBO | OCHOBHOM 3agaHus He
Kommnerennust 2. YpoBEHb BBINOJIHEHUS Bcee TpeOOBaHHUH, TpeboBaHMs, BBIIOJIHEHBL
3aaHui, IPeyCMOTPEHHBIX TpeboBaHMs, NPEABSBISIEMBIX | IPEIbSBIICMbIE
IIPOrpaMMOii. NpeAbSIBIIEMbIEC | 3aaHUI0 K 33/IaHUIO,
3. YpoBeHb H3I0KEHHS K 3aIaHUIO BBITIOJIHEHBI. BBITIOJIHEHBI.
(KynbTypa peu, BBITIOJIHCHBI
apryMEHTHPOBAHHOCTb,
YBEPEHHOCTH).
4. YpoBeHb UCTOIb30BAHUS
CIIPaBOYHOM JINTEPATYPHI.
5. YpoBeHb pacKphITHS
NIPUYUHHO-CIIEACTBEHHBIX




CBSI3EH.

6. OTBeTHI Ha BOIPOCHI:
MOJTHOTA,
apryMEeHTHPOBAaHHOCTb,
yOEXKICHHOCTb.

7. OTBETCTBEHHOE OTHOIIICHUE
K paboTe, CTpeMIICHUE K
JIOCTHYKCHHIO BBICOKHX
Pe3yIbTaTOB, TOTOBHOCTH K

JIMCKYCCHU.
CIOCOOHOCTBIO 3HaTh: Hemonctpupye | [emonctpupye | Jemonctpupye | deMoHCTpupy
HCTIOJIb30BATh - 33141 1 aJITOPUTMBI T MONHOe | T  YacTH4HOe | T  YacTH4HOe | eT HeboJblloe
COBPEMEHHBIE LEHTPAM30BaHHON 00pabOTKH | MOHUMaHHE MIOHMMAaHHe MIOHMMAaHHe TIOHUMaHHUe
nH(OpMAMOHHB! | MH(OPMAINY B TIPOOIIEMEL. IPOOJIEMBL. npobiieMsl. B | mpoGiemsl.
€ TeXHOJIOTHH, aBTOMATH3UPOBaHHOHU cucteme | Peun BonbmmHCTBO OCHOBHOM Mmuorue
TEXHHKY, YIIpaBIIEHHUS; rpamMoTHas, TpeOoBaHUH, TpeboBaHuUs, TpeboBaHwUs,
MIPUKJIaTHBIE YMmeTsn: H3JIOKEHUE MIPEAbSBIIEMbl | NPEABSIBISIEMBl | MPENbIBIIEM
MporpaMMHbIe - pa3pabaTsIBaTh YBEPEHHOE, X K 3aJaHUIO | € K 33JaHMIO, | ble K 3aJaHHI0
CpezCcTBa IPU HUHTETPUPOBAHHYIO CUCTEMY apryMEHTHPOB | BBIMOJIHEHBI. BBITIOJTHEHBI. HE BBITIOTHEHBI
pelIeHny 3a1ad MIPOEKTHPOBAHUS U aHHOE.
npodeccHoHanbH | ympaBIeHUS Bcee
Olf ICSITEIBHOCTH | aBTOMAaTU3MPOBAaHHOTO U TpeboBaHwUs,
(OIIK-3) aBTOMAaTHYECKOIO TPENbABISAEMBL
MIPOU3BOJICTB PA3IMYHOTO € K 3aJaHuio
Ha3HAYCHUS, €€ OT/CIIbHBIC BBITIOJTHEHBI
JJIEMEHTHI;
Baaners:
- HaBbIKaMH TIOCTPOCHHS
HMHTETPUPOBAHHBIX CHCTEM TlomHsIe OTBeTHI no | OTBeTHl no | OTBeThl MeHee
MIPOEKTHPOBAHUS U OTBETHI Ha BCE | CYIIECTBY Ha | CyIIECTBY Ha | 4eM Ha
YIIpaBIeHHs TEOpeTHYECKHe | Bce TEOPETHYECKHEe | MOJIOBHHY
aBTOMATH3UPOBAHHBIMHU U BOIIPOCHI TEOPETHYECKHE | BOIPOCHI TEOPETHYECKH
aBTOMATHYECKHMHU Ourera. BOIIPOCEI ounera, X BO
MIPOU3BOJCTBAMH, ounera. pooeIbI B
ucnonbzoBanusg SCADA- 3HAHUAX HE
CHCTEM; HOCSIT
CIOCOOHOCTBIO 3HaTh: CYIIECTBEHHOT
AaKKyMyJIupoBaTh | - METOJUIECKHE u 0 XapakTepa
Hay4JHO- (yHKIMOHATIBHBIE OCHOBBI
TEXHUYIECKYIO IIOCTPOCHUSI ~ TIpOeKTa  Ha
nHpopmarmio, pa3paboTKy cucrem | Pemenue YactuuHoe YactuuHoe Pemenue
OTEUECTBEHHBIH M | MPOEKTHPOBAHMS U | TPEMIOKCHHBI | pElIeHHe pelreHne MIPAKTHIECKUX
3apyOexHBII ymnpaBieHHss Ha 0ase eguHbIX | X MPEUTOKEHHBI | NMPEATOKCHHBIX | 3afaHMil  He
ONMBIT B 0ONACTH | CTAaHIAPTOB; MPaKTHIECKUX | X MPAaKTHYECKUX | HPEIIOKEHO
aBTOMATU3aLUU Ymerh: 3aJaHui MPaKTUYECKUX | 3alaHuil
TEXHOJIOTHIECKHX | - pa3pabaTbiBaTh alrOPUTMBI 3amaHuit
IIPOLIECCOB U | OEHTPAIM30BAaHHOTO KOHTPOJS
IIPOU3BO/ICTB, KOOPJWHAT TEXHOJIOTUIECKOTO
aBTOMATH3UPOBAaH | OOBEKTa; npaktudeckue | Heobxomumble | Heobxomumere | HeoOxomumbie
HOTo ympaejieHus | Baagerb: HaBBIKU MPaKTUYECKHe | MpaKTHYeCKHe HpaKTHYECKHe
KHU3HEHHBIM - HaBbIKAMH W MeroJamu | paboTbl C | HaBBIKH HaBBIKH HaBBIKH
LUKJIOM MIPOEKTUPOBAHHUS CHCTEM | OCBOEHHBIM paboTHI ¢ | paboTsr ¢ | pabote c
MPOIYKIINH, aBTOMATH3AIMH U YIIPABJICHUS, | MaTepHaIoOM OCBOEHHBIM OCBOEHHBIM OCBOEHHBIM
KOMITBIOTEPHBIX copMHUpOBaH | MaTepHaIOM MaTepHaIoM MaTepHaIoM
cucTeM Bl B TONHOM | chopmupoBaH c(OPMHUPOBAHEI | HE
yIpaBleHHs  ee obbeme Bl YaCTHYHO B | YaCTUYHO copmupoBaH
kauectBom  (TIK- GoutbIIeM bl
18) o0BeMe
CIOCOOHOCTBIO 3HaTh:
y4acTBOBATh B | - NPUHLUNBI OpPraHU3allUU H
paborax Mo | cocTaB MpOrpPaMMHOTO
MOJECIIUPOBAHUIO obecIieueHus ACY TII,
TIPOIYKIIHH, METOJIUKY €€ IPOSKTHPOBAHMUS;
TEXHOJIOTHIECKHX | YMeTh:
MIPOLIECCOB, - BBITIOJTHSATH aHanm3
MIPOU3BO/ICTB, TEXHOJIOTHYECKHX IPOIIECCOB
CPEICTB U CHCTEM | U 00OpYHOBaHUS KaK OOBEKTOB
aBTOMaTH3allNH, aBTOMATH3aIMHU U YTIPABICHHUS;
KOHTPOJIA, Baapern:
JIMarHOCTHKH, - HaBBIKAMH aHanmsa
HCTIBITAHUH W | TEXHOJOTHYECKHX IIPOIECCOB,
YIIpaBIeHHs Kak OOBEKTa YIpaBICHHS H
IIpoleccamuy, BEIOOpa (YHKIMOHATIBHBIX
KHU3HEHHBIM CXeM UX aBTOMaTH3all|y;

[IMKJIOM




HOPOAYKIMH M ee
KaueCTBOM c
HCHOJIb30BAHUEM
COBPEMEHHBIX
CpencTB
aBTOMATH3UPOBaH
HOTO
POCKTHPOBAHHS,
mo  paspaboTke
AITOPUTMHYECKOT
0 u
HPOrpaMMHOTO
obecreueHust
CPEICTB U CHCTEM
aBTOMATH3aLUH U

ynpasnenus (I1K-
25)

YIpaBJICHUS
nponeccamu (I1K-

19)

CITOCOOHOCTBIO 3HaTh:

BHIOHpATH - OCHOBHbBIC MOHATHUS
METOIbI U | UHTETPUPOBAHHOM  CHCTEMBbI
cpezncTea MIPOCKTHPOBAHHUS it
H3MepeHHS YIpaBICHHS

IKCILTyaTaluOHH aBTOMATH3UPOBAHHOTO "
BIX aBTOMaTHYECKOT'O
XapaKTEePUCTHK MIPOU3BOJICTB Ppa3nU4HOTrO
obopynoBaHus, Ha3HA4YeHUs,

CPE/ICTB U CUCTeM | ee QYHKLUHUH U CTPYKTYPY;
ABTOMAaTU3AIUH, YMmeThb:

KOHTPOJIS, - OTpeNeNsaTh
JIMArHOCTHKH, TEXHOJIOTHYECKUAE PEXKUMBI H
HCIIBITAHHH M | TIOKa3aTeian KauecTBa
YIpaBIICHHUS, (GYHKIIMOHUPOBAHHUS
HACTPOHKH 1 | o0OpyZHOBaHUs, PACCUHTHIBATH
o0cITy)KUBaHUS: OCHOBHBIC XaPaKTEPUCTHKUA U
CHCTEMHOTO, OIITUMAJIbHBIE PEKUMBI
WHCTPYMEHTAJIBHO | PabOTHI;

ro U NpUKIaAHOTO | Biragers:

MIPOTPaMMHOTO - HaBBIKAMU HaJIaJKH,
obecrieueHus HACTPOHKH, PETYIHPOBKH,
JAHHBIX ~CPENCTB | OOCITY)KUBAHHIO TEXHHICCKUX
u cucteM (IIK-24) | cpencTB u cucTeM ynpaBieHus;
CITOCOOHOCTBIO 3HaTh:

y4acTBOBATh B | - aJIrOpUTMBI  HCIBITAHUS
OpraHu3aluu MIPOTPaMMHOTO M alapaTHOTO
IUarHOCTUKH obecneuenns ACY TII;
TEXHOJOTMUYECKUX | YMeThb:

MIPOIIECCOB, - BBIIOJHATh aHaIH3 PabOTHI
000pyIOBaHHs, MIPOTPaMMHOTO M allapaTHOTO
cpenctB u cucteM | obecneuenust ACY TII;
aBromMaru3auuu 41 | Biaagerb:

- aHaIM3UpPOBaTh CTPYKTYPHI
MIPOrpaMMHON M anmnapaTtHoOM
YacTH CHUCTEM aBTOMATU3alUU
U YIpaBJICHUS,

CIOCOOHOCTBIO 3HaTh:

y4acTBOBATh B |- METOIbI OLIEHKU

paborax o | paboTOCOCOOHOCTU CPEACTB U

MIPOBEICHUIO CHCTEM  aBTOMAaTH3alUM U

JUAarHOCTUKH ¥ | yIpaBIICHUs;

HCIIBITAaHUAX Ymersn:

TEXHOJIOTHIECKHX | - ONpENeNsATh  HaA&KHOCThH

MIPOLIECCOB, paboTHI OTAENBHBIX JICMEHTOB

o6opynoBaHus, ACY TII;

cpeAcTB U cucteM | Baamers:

aBTOMAaTH3allUd | | - HCCIIeI0BaTh

ynpasnenusa (I1IK- | B3auMonelcTBUS — pa3IUYHBIX

36) y3710B U MPOTrPaMMHOTO
obecnieueHust cUCTEM

aBTOMaTH3alluu U YIIPpaBJICHUSA.

6.5. OneHoYHbIC MATEPHAJIBI JJISl TEKYIIEro KOHTPOJIs
IIpumep Tecrta (T1)
1.Kakoii ypoBeHb CHCTEMBI YIIPABIECHUS HEMOCPEACTBEHHO B3aUMOJEHCTBYET C TEXHOJNIOTHIECKUM MPOoIieccoM?
[] YpoBeHb JTOKaIbHOTO yIpaBICHHUs
[] YpoBens ynpasineHus Ipor3BOACTBOM



[] Yposens ympaBieHus y4acTKOM MPOU3BOICTBA
[] Yposens ympasieHus Hexom
[] YpoBeHs cTparerndeckoro ynpasieHus
2. Kakoif s13pIK TpOrpaMMHPOBaHUS HanOoJIee TTOAXOIHUT JUIs CO3IaHHUsI CHCTEM YNPABIEHUs NEPUOANYECKUMH Tporieccamu’?
[] crmcox xoman (IL)
[ dyukimonaneHas 6ok cxema (FBD)
[ dyuxmmonanshas kapra win cetu [letpu (SFC)
[] npunummiansaas cxema (LD)
[ crpykrypupoBanmsiii Tekct (ST
ITonnblif TekcT Beex TecToB npuseseH B [Ipunoxenuu 2.
IIpumep BonmpocoB [Jis 3aIMTHI J1a0opaTopHOii padoTs! (JIP1)
1. Hasuauenue u cocrae SCADA cucrem?
2. Ha kakoMm ypoBHE aBToMaTu3anuu ucnoib3yores SCADA cucteMbl.
3. Yro takoe APM oneparopa.
IIpumep BonpocoB A5 3alUUTHI JadopaTopHoii padoTs (JIP2)
1. Oxapakrepusyiite s13bIK QYHKIMOHATBLHOTO yripaiaeHus SFC.
2. KakoBo HazHaueHHE TIEPeX0I0B B sA3bike SFC?
3. Yro Takoe wiar u ero HazHayeHue B A3bike SFC?
IIpumep BonpocoB 115 3aIlUUTHI JadopaTopHoii padoTsl (JIP3)
1. OxapaxrepusyiiTe s3bIK JIECTHUYHOM quarpammsl LD.
2. Yo Takoe KaTyIka B s3pike LD?
3. Uro Takoe KOHTAKT B s13bike LD?
IIpumep BonpocoB s 3a1MUTHI 1a0opaTopHoii padoTsl (JIP4)
1. B uém ornmuune CFC ot FBD?
2. Omnepanzpl B CoDeSys (KOHCTaHTBI, IepeMeHHbIe, aapeca, QYHKIHN).
3. Uro Takoe CodeSyS? S3biku nporpamMmmupoBanus noanepxkusaemsie CoDeSys.
IIpumep BonpocoB A1 3alUUTHI JadopaTopHoii padoTsl (JIPS)
1. OxapakrepusyiiTe SI3bIK CIIMCKA HHCTPYKIMiA IL.
2. Jlyis bero ciy:aT MOAU(UKATOPHI B si3bike [L?
3. Yro takoe omneparop B si3bike IL
TlonmHblif TEKCT BCeX KOHTPOIBbHBIX Bonpocos [Ipunoxenuu 3.
IIpumeps! 011€TOB 1151 IK3aMeHA
3K3AMEHAIIMOHHBINA BUJIET Ne 1
Ocnosusle ¢pynknun SCADA-nporpamm.
IMpoMsInIeHHas CETh.
3. Tpenns u apxussl B SCADA - cucremax

N —

3K3AMEHAIIMOHHBINA BUJIET Ne 2
CoctaB SCADA-nporpamMm u ux KpaTkoe onucanue ¢ npuMepami. Ilpenmymiectsa ucnons3oBanus SCADA-nporpamm.
2. KoHuenuys KOMIUIEKCHON aBTOMAaTH3aLMK IPOU3BOJICTBA.
3. IlpumeHenue Ga3bl JaHHBIX B CUCTEMAaX yHPABJICHUS

—

dopMa NPOMeKYTOYHOI aTTecTalNH - IK3aMeH, (hopma Ouiera:

Ymeeporcoaio MuHucTepcTBO 00pa3oBanus U Hayku P
Poccuiicknii XMMHKO-TeXHOI0THYECKU YHHBEPCUTET
3aB. xadenpoii umenu JI.U. MenpaeneeBa
HoBomockoBcknii HHCTUTYT (puiiuai)
noonucs (P.1.0) HanpasJienue noAroroBku 6akajiaBpoB

15.03.04 ABTOoMAaTH3ALUSA T€XHOJIOTHYECKHX NPOLECCOB H MPOU3BOACTB
HanpagJieHHOCTb ABTOMATH3a1Ms TEXHOJIOIHYECKUX MPOLECCOB U NPOU3BOJCTB
Kadenpa _ApTomMaTn3anusi Npou3BOACTBEHHBIX NPOLECCOB

CpeicTBa aBTOMATH3AIMH M YIIPABJIEHUS
buaer Ne 1

—_

JlexTop, npodeccop (Pamumusa U.0)

[onHblii HepeyeHb BONPOCOB NIPUBEIEH B MIPUIIOKEHUH 4

Kputepun oneHuBaHHUS U IKAJIA OLEHOK II0 3aJaHHSIM OujIeTa

OneHka «OTJIMYHO» BBICTABISICTCS B Ciydae, €CIM CTYAEHT OTBeYaeT HA Bce 3aJaHus Owmiera, CBOOOIHO OIepUpyeT
NPUOOPETEHHBIMU 3HAHUSIMA, YMEHUSIMHA, IPUMEHSET UX B CHTYAIIHsX ITOBBIIIEHHOH CII0)KHOCTH.

OmeHka «XOpOIIO BEICTABISIETCS B CIIydae, €ClIM CTYAEHT ONEepPHPYET NPHOOPETEHHBIMH 3HAHUSIMH, YMEHUSIMH, IPUMEHSIET UX B
CTaHJIAPTHBIX CHTYalHUsIX, HO JOITyCKaeT HE3HAYUTEIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATUTHIECKHUX OIEpalnsiX, MepeHoce
3HaHUI U yMEHUl Ha HOBBIE, HECTAHJAPTHBIE CUTYaIINH.

OneHka «yJOBIETBOPUTEIBHOY» BBICTABIAETCS B CIIydae, €CIIU CTYAEHT JOIMYCKAaeT CyIIeCTBEHHbIE OIIHOKH, TIPOSBISIET OTCYTCTBUE
3HaHUH, yMeHu#, Mo oTaenbHBIM TeMaM (He Oonee 33%), UCHIBITHIBAET 3HAYMTENBHBIE 3aTPYAHECHHUS] TMPH OMEPUPOBAHUU 3HAHUSIMHU U
YMEHHSIMH IIPH UX NIEPEHOCE HA HOBBIE CUTYaIIHH.

OneHka «HEYIOBICTBOPHUTEIBHO)» BBICTABIACTCA B CiIydae, €CIM CTYACHT IEMOHCTPHPYET IIOJHOE OTCYTCTBHE MM SIBHYIO
HEJ0CTaTOYHOCTh (MeHee 33%) 3HaHUH, yMEHHII B COOTBETCTBHH C INTAHUPYSMBIMH pPe3yIbTaTaMH O0yJeHUS.

7. METOJUYECKHE YKA3AHUSA 11O OCBOEHUIO JUCHUITJINHBI

Opranmzanyst 00pa30BaTENBHOrO IIPOIECCa PEriIaMeHTHPYeTCs y4eOHBIM IDIAHOM M PAcIMCAaHHeM Y4eOHBIX 3aHATHH. SI3BIK

oOyueHuns (mpenojaBaHus) — pycckuid. s Bcex BUIOB ayIUTOPHBIX 3aHATHH «4ac» yCTaHABIMBACTCS MPOJOIKUTEIBHOCTBIO 45 MUHYT.



3agerHas egUHWIA COCTaBIieT 36 akageMuuecknx dYacoB. UYepe3 Kaxable 45 MHH KOHTakTHOH pabOTBHI JelaeTcs IepephiB
MIPOJIODKUTEIBHOCTEIO 5 MUH, a ITOCNIE IBYX YaCOB KOHTAKTHOM PabOTHI ienaeTcsl IIepephIB MPOAODKUTEILHOCTRI0 10 MHH.

CeteBas (opMa peaH3aliy NporpaMMbl JUCIUIUIMHBI HE HCIONb3YyeTCsI.

OOyyvaromuiicss UMeeT MpaBO Ha 3a4eT Pe3yNbTaToB OOy4eHMS MO JHUCLMIUIMHE, €CIM OHAa OCBOEHAa UM IIPHU IOIYYEHHH CPETHETO
npodecCHOHATBHOTO 00pa30BaHus U (MJIM) BBICIIEro 00pa3oBaHuUs, a TAKXKE JOMOJHUTENBHOIO 00pa3oBaHus (IpU HaIM4YUM) (Hanee - 3a4eT
pe3yibpTaToB 00yueHHs1). 3ayTeHHbIE Pe3ynbTaTbl OOy4YEHUS YYMTHIBAIOTCS B KayecTBE Pe3yJbTAaTOB IMPOMEXKYTOYHOH arTecTanuu. 3ader
Ppe3yIbTaToB 00y4EHHs OCYIIECTBIISIETCS B TOPsIIKe U (hOpMax, yCTaHOBIEGHHBIX JIOKaTbHBIM akToM HU PXTY.

7.1. O6pa3oBaTesibHbIe TEXHOJIOTHH

VYueGHbIA TIporiecc NP MPENoJaBaHUU JUCIHHUIUIMHEI OCHOBBIBAETCS HA HCIOJIB30BAHUM TPAJUIMOHHBIX, WHHOBAMOHHBIX U
nH(OpPMAIMOHHBIX 00pa30BaTeNbHBIX TEeXHOJOTHH. TpamniuoHHBIE 0O0pa3oBaTeNbHBIE TEXHOJOTHMHM MPEJCTaBICHBI JICKIMSIMH ¥
CEMHHAPCKUMHU (MPAaKTUYECKUMH) 3aHATHAMH. VHHOBallMOHHBIE 00pa30BaTEIbHBIE TEXHOJOTHH HCHONB3YIOTCS B BHUJE MPUMEHEHHS
aKTUBHBIX M HMHTEPAKTHBHBIX (OpM TpoBeldeHUs 3aHATHH. MHopMmaioHHble 00pa3oBaTeNIbHBIE TEXHOJNOTHH PEATH3YIOTCS IyTeM
aKTHBHU3ALUH CaMOCTOSTENBHOH paboThl CTyIeHTOB B MH(OPMAIMOHHOW oOpa3oBarensHOW cpexe. IIpy mpoBeneHUH y4eOHBIX 3aHATHI
obecreynBaeTcsl pa3sBUTHE y OOYJAIOMIMXCS HAaBBIKOB KOMAHIHOH paboThl, MEXIMYHOCTHONH KOMMYHUKALUHM, MPUHATHSA pEIICHHUH,
JUJEPCKUX KadecTB B TOM 4UYHCIE C YYETOM pETHOHAIBHBIX OCOOSHHOCTEHl NHpO(ECCHOHAIBPHOH MAESATENPHOCTH BBITYCKHUKOB H
notpedHOCTeH paboTonareneit).

7.2. Jleknuu

JlekIoHHBII Kypc Tpe/roaraeT CHCTEMaTH3NPOBAaHHOE H3JI0KEHHE OCHOBHBIX BOIPOCOB COJIEP)KAHNS JUCIUILTHHEL

Ha mepBoii nekimu nexkTop 00s3aH MPeXyNnpeauTh CTYIACHTOB, MPUMEHHUTENBHO K KakoMy 0a30BOMy y4eOHHMKY (ydeOHHMKaM,
y4eOHBIM OCOOHAM) OyAeT MPOYHUTaH Kypc.

JlexuuoHHBIH Kypc obecrieunBaeT Oosee Tiy00koe HOHUMAHHE y4eOHBIX BOIPOCOB IPH 3HAUUTENHLHO MEHbIIIEH 3aTpaTe BpeMeHH,
94eM 3T0 TpedyeTcsl CPeAHECTaTUCTHIECKOMY CTYEHTY Ha CaMOCTOSITENbHOE U3YUeHNE MaTepHaa.

7.3. 3aHATUS CEMMHAPCKOI'0 THIIA

He npenycmorpenst

7.4. J1abopaTopHbIe paGoThI

JlaGopaTopHbIi NPAKTUKYM HAYWHAETCSI C O3HAKOMJICHHS C TEXHUKOH 0€30I1acHOCTH.

[To xaxmoit maboparopHOil pabore CTymeHT OQOpMIsIeT NHUCBMEHHBIH OT4eT. TeKymmid KOHTpOJIb Ha JabopaTopHbIX paboTax
MIPOBOJUTCS B BUJE YCTHBIX OMPOCOB — «3AIIUTa» MO UTOraM JadopaTopHbIX padoT. OueHuBaeTcs X0/ 1ab0paTOPHBIX PabOT, TOCTUTHYTHIE
PEe3yIbTaThI, KAYECTBO O(OPMIICHHE OTYETA, CBOEBPEMEHHOCTD CAYH.

7.5. CaMocTosiTeIbHAsI Pa00Ta CTyJeHTa

JIs yCHIemHOTo YCBOEHMs AWCLUIUIMHBI HEOOXOAMMO HE TOJIBKO IOCENIaTh ayJUTOPHBIC 3aHATHSA, HO M BECTH AKTHBHYIO
CaMOCTOSITENbHYIO padoty. [Ipn camocTosTenbHOM MpopaboTKe Kypca 00yJaronuecst JOJDKHBL:

®  TIOBTOPHUTH 3aKOHCHEKTUPOBAHHBII Ha JIEKIMOHHOM 3aHATUH MaTepHall U JOMOIHUTh €0 ¢ y4eTOM PEKOMEHI0BAaHHON MO JaHHOM
TeMe JINTepaTyphl;

¢  U3YYUTh PEKOMEHIOBAHHYIO OCHOBHYIO U JIOMOJHHUTENBHYIO JIUTEPATYPY, COCTABIATH TE3HCHI, aHHOTAIMN U KOHCIEKTHI Hanboee
Ba)XKHBIX MOMEHTOB;

®  CaMOCTOSTEIHHO BBHINOJHUTH MHAMBUAYaAIbHOE 3aqaHue (paszaen 5.8);

®  JICHONB30BAaTh U CAMOIPOBEPKH MaTepHaia OLEHOYHBIE CPEICTBA.
WnauBumyansHOe 3a1aHKE OLIEHUBAETCA 110 CIIEAYIOIIUM KPUTEPUIM:

®  TIPaBWIFHOCTH BEHINOJHEHUS 3a1aHUs;

®  aKKypaTHOCTBH B 0popMIICHNH paboTH;

®  JICIONB30BaHHME CIEIHAIBHOMN JINTEepaTypHl;

e  CBOEBPEMEHHas C/jada BBHITTOJHEHHOTO 3aJaHus (YKa3bIBaeTCs NMPENoAaBaTeNeM).

7.6. MeToan4eckne peKOMeHIalNu 1/ IpenoaaBareei

OcHOBHBIC IPHHIUIIBI 00y4YeHHUS

1. Ilens oOy4eHHst — pa3BUTH MBIIIIEHHE, BHIPAOOTaTh MHPOBO33PEHHUE; MTO3HAKOMHUTEH C HACSIMH M METOJaMH HayKH; HayIHTb
NIPUMEHSTH IPUHIUITEL ¥ 3aKOHBI JUISl PELISHHs IPOCTHIX M HECTaHJapTHBIX 3a/1ad.

2. ObyueHue NOKHO OPraHUYIECKH COUETaThesl ¢ BocuTaHneM. HyXHO pa3BUBaTh B CTyAEHTaX BOJIEBBIC KAUECTBA U TPyHOI00UE.
Henaps3unBo, K MeCTy IpPUBHBATH 3JIEMEHTH KyIbTyphl IOBEAEHHUA. B dacTHOCTH, NpemoiaBaTeNb IOJDKEH JHYHBIM IPHMEPOM
BOCIHHTHIBATH B CTYJEHTAX IMYHKTYalbHOCTb U YBaXXECHHE K Uy>KOMY BPEMEHH.

3. O0y4yeHue TOHKHO OBITh HE MTACCHBHBIM (COOOIIMM CTYAEHTaM HEKOTOPBII 00beM HH(OPMAINU, pacCCKaKeM, KaK PeIlaroTcs Te
WIM VHBIE 33/a4d), a akTHBHBIM. HyXHO cTpouTh oOydeHHe Tak, 4TOOBI B OBJIQJICHUM MaTEpPHAIOM OCHOBHYIO pOJb Hrpaja NamsTh
Joruyeckas, a He opmanpHas. 3aHOMHHAHKE JOJDKHO JJOCTUTATHCS Yepe3 TITy0oKoe TOHNMaHHE.

4. OntHO M3 BaXKHEHIINX YCIOBUH YCIIEITHOTO O0YYSHHUS — yMEHHE OPTaHN30BaTh pabOTy CTYAEHTOB.

5. OrtHOmeHME TIpenojaBarelst K CTyAEHTaM JOJDKHO HOCHUTh XapakTep JoOposkenatenbHOW TpeGoBarensHOCTH. s
CTUMYJIUPOBAHUS PAOOTHI CTYIEHTOB HY)KHO HCIIOJB30BAaTh MOOMIPEHHE, 0J00peHHe, MOXBally, HO HE MOpHUIaHHEe (TIOPHUIAHHE MOXKET
MIPUMEHSATHCS JINIIb Kak uckioueHne). [IpemonaBatens fOmKeH OBITh IS CTYICHTOB JIOCTYITHBIM.

6. HeoOxommm perymsipHbIii KOHTpONb paboOTHl CTyAeHTOB. IIpaBMIBPHO IOCTAaBIEHHBIH, OH IOMOTaeT MM OPraHW30BaTh
CHCTEMaTHUUECKUE 3aHSITHS, a IPETOJaBaTeNi0 JOCTHYb BEICOKHX PE3yIbTaToB B 00ydIEeHHN.

7. Baxmnelme# 3amadell nperogaBaTenei, BeAyIIMX 3aHATHS MO JHMCUUIUIMHE, SBISETCS BBIPA0OTKA y CTYAEHTOB OCO3HAHUS
HEOOXOIMMOCTH U IIOJIC3HOCTH 3HAHUSI JMCUUILIMHBI KK TEOPETHYECKON M IIPAKTHYECKOW OCHOBBI IS M3YUSHUS MPO(UIBHBIX JUCLHIUIIH.

8. C uenbto Ooinee 3((EeKTUBHOIO YCBOCHUS CTYAEGHTAMM MaTrepHana JAaHHOW AWCLUIIIMHBI PEKOMEHIYeTCs IPH IMIPOBEACHHU
JICKLMOHHBIX, IPAKTHYECKUX M JIaOOpaTOPHBIX 3aHATHH MCIOJIL30BAaTh COBPEMEHHBIC TEXHMYECKHE CpEICTBA OOY4YEeHUs, a HMEHHO
MIPe3eHTAINH JICKINH, HAaTTIAJHbIE TOCOOHS B BUE CTPYKTYPHBIX CXEM,

9. s Goee TIIyOOKOTO M3YUEHHS MPEAMETa M MOATOTOBKH Psfia BOIIPOCOB (TEM) IS CaMOCTOSATENFHOTO M3YUYEHHS 110 pa3aenam
JUCHUIUIMHB TIPENOAaBaTeNlb IPEAOCTaBIACT CTYJCHTaM HEOOXOANMYI0 HMHGOPMANUIO O WCHONB30BAHUN Y4eOHO-METOIUIECKOTO
obecrieueHus: yaeOHUKaX, YIeOHBIX ITOCOOMAX, COOpHHMKAX NMPHMEPOB W 3alad W ONHCaHWE JTabOpaTOpHBIX paboOT, HaMMuuu MHTEepHET-
pecypcos.

Ipu TexymeM KOHTpOoJIe PEKOMEHYETCsI UCIIONB30BaTh KOHTPOJIEHBIE paOOTHI.

10. Lens nexnuu — GopMHUPOBAHKE Y CTYACHTOB OPHEHTHPOBOYHOH OCHOBBI JUISL IOCIEAYIOIIETO YCBOGHHSI MaTepHana MEeTOJ0M
CaMOCTOSITENbHOH padoTsl. CosleprkaHue JIEKIUH JJOJDKHO OTBEYATh CIISIYIOIIIM JUIAKTHIECKUM TPeOOBaHHIM:

W3J0XEHNE MaTepHana OT IPOCTOTO K CIIOXKHOMY, OT M3BECTHOTO K HEM3BECTHOMY;

JIOTUYHOCTb, YETKOCTb H SICHOCTb B U3JI0KEHHH MaTepuaa;

BO3MO>KHOCTb ITPOOJIEMHOTO U3JI0KEHHS, JUCKYCCHUH, AUAJIOTa C 1IeNIbI0 aKTUBU3ALUH AESTENbHOCTH CTYAEHTOB;

0I10pa CMBICIIOBOM YaCTH JIEKIIMHU Ha MOAIMHHbIE (PAKTHI, COOBITHS, SIBICHHS, CTATHCTHIECKHE JaHHBIC,



TECHasl CBSI3b TEOPETUUCCKUX ITOJIOKEHUH U BEIBOJIOB C IIPAKTHKOM U Oymyieil mpodeccHoHanbHO OesTeNbHOCTRIO CTYICHTOB.

IIpenonaBarensb, YNTAIOMUH JTEKIIMOHHBIC KYPCHI, JIOJDKEH 3HAThH CYIIECTBYIONIHE B MEarorn4ecKoi MpakTHKe BapHaHThI JEKIHH,
UX IUJAKTUYECKUE U BOCITUTHIBAIONINE BO3ZMOKHOCTH, a TAKXKE UX MECTO B CTPYKTYpE Ipolecca 00ydeHHUsI.

11. TIlpm mnpoBeneHMH aTTECTAlMM CTYAEHTOB BAaXXHO BCErJa MOMHUTh, 4YTO CHCTEMAaTUYHOCTb, OOBEKTHBHOCTH,
apryMEHTHPOBAaHHOCTb — TJIaBHbIE NPUHIUIIBI, HA KOTOPBIX OCHOBAHBI KOHTPOJb U OLIEHKA 3HAHHH CTYAEHTOB. 3HaHHE KPHUTEPHEB OLEHKH
3HAHUH 00s13aTENBHO AN MPENOAaBaTeNs U CTYACHTA.

Oprannsanus J1a00paTOPHOro NPaKTHKyMa

OcBoeHHE CTyAEHTOM JIabOpaTOpPHOrO MpakTHKymMa — HeoOXoguMas COCTaBHAsi 4acTb pPaOOTHI CTyIEHTa IIPH OCBOCHUH
JCHUIUIMHEL. KaXkAblil CTy[eHT JOJDKEH BBIIOJIHHTH IO 5 1a00paTOpHBIX padoT, yKa3aHHBIX B KaleHIapHoOM Iutane KaneHpmapHbIi mmiaH
COCTaBIISIET JISKTOP MOTOKa. KanengapHsIil I1aH BBIIAETCS CTYACHTY 3a HEAEIIO JI0 Havala CeMecTpa.

Bce crynenTsl mepesn HauanoMm paboThl B 7abOpaToOpHM MPOXOAAT MHCTPYKTaX MO TeXHHMKe OezomacHocTu. Kaxwlil cTyneHT B
CHEIMAaNbHOM XYpHaJle CTAaBUT CBOIO MOAIKCH O TOM, YTO OH NPOCIYIIad HHCTPYKTaX MO TEXHUKE 0€30MacCHOCTH PaboThl B 1aOOpaToOpuu U
00513yeTCsl BBIMOHSATD BCE MMyHKTHI MHCTPYKTaXKa.

1. CTyneHTHI He IOIyCKaloTCs K paboTe B 1a00paTOPHU B BEPXHEH OJeKIe.

2. CTyzeHT JOIyCKaeTCs K BBIOIHEHUIO PabOTHI TOJIBKO ITOCIIE «JIOITYCKay, T.€. IPOBEPKH MpeTojaBaTeeM FOTOBHOCTH CTY/ICHTA.

I'oTOBHOCTB CTyAI€HTA K BHIIOJHEHHUIO JTA00PaTOPHOH pabOTHI COCTOUT B CIEAYIOMIEM:

a) MOJTOTOBJIEHA TeKyllas paboTa, MOATOTOBKA BKIIIOYAeT: Ha3BaHWE pabOTHI, TEOpPETHYECKOe BBeIeHHE, paboune (HOpMyisl U

(OpMyITBI 1T pacyeTa MOKa3aTelel; IepedeHb 3alaHui ¥ TaOIUIbI JUIS 3aIIUCH Pe3yJIbTaTOB H3MEPEHUH;

0) 3HaHHE SKCHEPHUMEHTAa W TCOPHU AAHHOH PabOTHl B paMKax OMHMCaHHs pabOTHl B METOAMYECKOM IOCOOWH, YMEHHE paboTaTth C

MOJIEIUPYIOLIEN TPOrpaMMOii,

B) 3HAHHUE MIPABUJI TEXHUKU O€30MaCHOCTH MPH PadOTe ¢ KOMIBIOTEPAMH.

3. CTyz#eHT He JOMyCKAeTCsl K BHIIOJIHEHHIO PA0OTHI, €CITH:

a) OTCYTCTBYET IIPOTOKOJI JIJAOOPaTOPHOH pabOTHI

0) CTyJeHT He 3HaeT TEOPUH PabOTHI B paMKax TEOPETHYECKOTO BBEACHHS B IPAKTUKYME U HE MPEICTABIISIET, YTO H KAKUM METOJI0M

OH OyZIeT MPOBOAUTD PacyeTHl;

B) MMeeTcs 0oJiee OJTHOI HEeCTaHHOM paHee BHIMOTHEHHON pabOTHL.

OpHako 70 OKOHYAaHUS JabOpaTOPHOTO 3aHATHA CTYIEHT, HE IONYyYHBIIMHA MJOMYCK, padoOTaeT B Ja0OpaTOpPHH, YCTpaHsA

JIOMYIIEHHBIE HEAOPAaOOTKH.

4. CryneHTaM, INpOIyCTHBIIUM 3aHATHA [0 YBAXHUTEIBHBIM NPHYMHAM (MMeeTcs MONMyCK W3 JeKaHaTa), IPeJoCTaBIsIeTCS
BO3MO>KHOCTH €€ BBITIOJTHEHHSI BO BPEeMsI yKa3aHHOE BEAYLIUM IpenofaBareneM. CTyaeHTaM, IPOIMYCTUBIINM 3aHATHS [0 HEYBAXKUTEIBHBIM
MPUYUHAM, IPEJOCTABIISIETCS] BO3MOXKHOCTD €€ BBIIIOJHEHHS B 3aUSTHYIO HEGNIO Ha «Iy0JIepCKOM) 3aHSITHH BO BPEMsI YKa3aHHOE BEIyILUM
npenonasateneM. CTyAEHTHI, HyXKIAIOLIHeCs B IONOJIHUTEIBHON ITOJIrOTOBKE, MOTYT BOCIIOJIb30BAaTLCS yciIyraMu LIeHTpa NOmoIHUTEIbHOTO
00paszoBaHus U MPO(YECCHOHATIBHOM MOATOTOBKH.

5. B Teuenue 0HOTO 3aHATHUSI IOITyCKAETCsI BBIIIOJIHEHUE He Oojiee 01HOH JabopaTopHOi paboThI.

6. He nomyckaercst coBMecTHas pabota OoJbHEE IBYX CTYAEHTOB 32 OJHUM KOMITBIOTEPOM,.

7. Ha THTYIIBHOM JIMCTE MIPOTOKOIA JOJDKHBI OBITh yKa3aHbI (haMIUTHS ¥ HHUIUAJEI CTY/IeHTa, KoJ| yaeOHo# rpymmst... Ha pacueTnbix
CTPaHUNAX JOJDKHBI 00S3aTeIbHO MPHCYTCTBOBATh paboune (OpMyIBI ¢ MOJACTAHOBKOW pe3ynbTaToB pacdeToB. Ha 3THX ke cTpaHMIax
MIPOU3BOJUTCS pacyeT 3HaueHu. OpopmiieHne paboThI 3aBepIIacTcsl HATUCAHNEM BBIBOJIOB.

8. [Ipuem «3amuTe 10 TabopaTopHOU paboTe 3aKIIF0YaeTCs B TIPOBEPKE:

a) pe3yJIbTaToB paboThI,

0) TOCTOBEPHOCTH PAacYeTOB M MX COOTBETCTBUS JJAHHBIM,

B) IIPABHJIBHOCTHU MOCTPOSHHUS rpaduKOB,

r) oopmIIeHUsI pabOThI M BBIBOJIOB.

BemonnenHas paboTa 0TMEJaeTcsl B MPOTOKOJIE CTYACHTA MOAMKICKHIO IPEToaBaTeNs U IIPOCTaHOBKOI faThl. PaboTa cunTaercst 3a4TeHHOH,
€CIIM Ha TUTYNBHOM CTpaHUIEe, UMEEeTCs 3 MOJNUCH NPEHNOoAaBaTels: 32 «IOIYCK», «BBHIIOIHEHHE)» U «3aIIUTa» ¢ yKa3aHWeM natsl. [locie
BBIMIOJTHEHUSI U 3aIIUTHI BCEX JTAOOPaTOPHBIX PaboT MpenoaaBaTelb JOIyCKaeT CTyAEeHTa K 9K3aMEHY

JlaGopatopHble pabOTHI, BHITOJHEHHBIC B TEUCHHE CEMECTpa, NPHHUMAET TOT NPEHoAaBaTelb, KOTOPHIA MPOBOIMI 3aHATHS C
IPYIIION B TEUCHHE ceMecTpa. B ciydae OTCYTCTBHS IO yBaXUTENBHOH NPHYMHE 3TOrO IMpErojaBaTels Ha 3a4eTHOHW Hejele, 3adeT 1o
nabopaTopuu MpUHUMAET JekTop. [Ipyu OTCYTCTBUM JIeKTOpa — 3aB. Kaheapoii.

7.7. MeToanuecKkne yKa3aHus 1JIsl CTYCHTOB

ITo moaAroToBKe K JIEKIMOHHBIM 3aHATHAM

W3ydenne OUCIMIIIMHBL TPeOyeT CHCTEMAaTHYECKOTO M MOCIENOBATEILHOTO HAKOIUICHUS TEOPETHUECKHX 3HAHUMH, CIIEIOBATENBHO,
MIPOITYCKH OTAENBHBIX TEM HE ITO3BOJITIOT TTyOOKO OCBOUTE MpeaMeT. CTyJeHTaM HeoOX0IIMO:

1. mepex ka0 JIEKIMel MPoCcMaTPUBATh PabodyI0 IPOTPaMMy AUCIUIIIHHE,

2. mepex cnenayronei Jeknuel HeoOX0AUMO IMIPOCMOTPETH MO0 KOHCIIEKTY MaTepHall IPEbIIyIei.

[Mpu 3aTpynHEHUSIX B BOCIIPUSATHH MaTepHalla CJIEAyeT OOpaTUTHCS K OCHOBHBIM JINTEPATypHBIM MCTOUHHMKaM. Eciu pasoOparscs B
MarepHaie He yIaJloCh, HEOOXOAMMO 00paTHThCS K JIEKTOPY WM K IIPETIOJaBaTeNio HA MPAKTHISCKIX 3aHITHIX.

Ilo moaroToBke K 1a60paTOPHOMY MPAKTHKYMY

1. OcBoeHHe CTYAEHTOM JIaDOPAaTOPHOTO NMpaKTHKyMa — HEOOXOIMMasi cOCTaBHasl 4acTh pabOTHI CTyAEHTA NP OCBOCHUH Kypca.
Kaxplif cTyneHT 3a OOUH CeMeCTp NOJDKEH BBINOJIHUTH MO 5 yabopatopHble paboThl. ['paduk paboT CTyAEHT HOIydaeT 3a HEAETIO IO
Havaja JJabopaTOpPHOTo MPaKTHKyMa.

2. Kaxxaplil CTyZIeHT mepes HayaloM CeMecTpa IMOJydaeT MOJHBIM KOMIUIEKT JUTEpaTyphl - HaOop yueOHBIX MOCOOHiA, B KOTOPBIX
MOMEIIIEHbI ONMCAHUS Ta0OPAaTOPHBIX PadoT. MHCTpYKIMH MO 1a00paTOPHBIM paboTaM, OTCYTCTBYIOUIMM B Y4€OHBIX NOCOOHIX, HIMEIOTCS B
YUTAJIBHOM 3aJle OMOIMOTEKEe M B COOTBETCTBYIOIIEH JTabopaTopny Ha Kadeape, M KaKABIH CTYISHT MOXKET IOJy9UTh €¢ BO BPEMEHHOE
nons3oBaHue. OmnucaHue Kaxaoil nabopaTopHOH padOTHI COAEPXKUT JOCTATOYHO IPOpabOTaHHOE TEOPETHIECKOe BBEICHUE, OCHOBHBIE
pacdeTHbIe (OPMYIIBI, HOAPOOHOE OMHCAaHWE MOJEIUPYIOMINX CXeM, CIeHapHil IpOBeNIeHUs JIabopaTopHOH paboTHI, BHABI TAOMWI UL
BHECEHUS] B HUX PE3YJIbTaTOB PAacueTOB, KOHTPOJBHBIC BOIIPOCHI, JAIOIINE CTYAEHTY BO3MOXKHOCTH OCYIIECTBHTH CAMOKOHTPOJIb YPOBHS
CBOEH MOATOTOBKY K padore.

3. CTyaeHT JOomyCKaeTCs K BBIIOIHEHUIO PAOOTHI TOJIBKO MOCHE «AOMYCKay, T.€. MPOBEPKHU MPENOAaBaTeIeM TOTOBHOCTH CTYICHTA.
I'oTOBHOCTB CTyA€HTA K BBIMOIHEHUIO Ta00PaTOPHOH pabOTHI COCTOUT B CIEAYIOIIEM:

a) B MPOTOKOJE HMEETCS ONHCaHWEe TeKylleil naboparopHoil  pa®oThl: Ha3BaHHWE pabOTHI, TEOPETHUYECKOE BBEICHUE,
Mozenupymomas cxema, pabourne Qopmynsl n GopMynsl IS pacueTa MapaMeTpoB; MEepedeHb IEMEHTOB CXeM; INepedyeHb 3aJaHuil U
TAOJINIBI VIS 3aIMCH PE3yJIbTaTOB H3MEPEHUI;

0) 3HaHME IKCHEPUMEHTa ¥ TEOPHHU JTaHHOW pabOoTHl B paMKax ONMCAHMS pabOTHI B IMIPAKTHKyMe M y4eOHUKe, yMEHHE paboTaTh C
MOJIETIMPYIOILEH MporpaMMoii;



B) 3HaHHUE IPABIWJI TEXHUKH 0€30M1aCHOCTH IPU paboTe ¢ KOMIBIOTEPOM

CTyzeHT He JOIyCKaeTcs! K BBIOIHEHUIO PaOOTHI, €CITH:

a) OTCYTCTBYET IPOTOKO,

6) CTyIEeHT He 3HaeT TeopHH PabOThl B paMKaX TEOPETUUECKOTO BBEJCHHUS B MPAKTHKyMe M HE IMPEACTABISET, UYTO M KaKUM
METOJIOM OH OyZAET U3MEpATH;

OfHaKoO 10 OKOHYAHHs J1aOOpaTOPHOTO 3aHATHUs CTYAEHT, HE MONYYMBIIHH HOMycK, pabdoTaeT B JIaOOPAaTOPUH, YCTPaHssS IOMYIIEHHBIE
HEeZ0paboTKN.

4. CryneHTaM, HpOITYCTHUBIIMM 3aHSATHS II0 YBAXUTENBHBIM IPHYMHAM (MMEETCsl IOIYCK M3 JeKaHara), HpeIOCTaBIISeTCS
BO3MOJKHOCTH €€ BBITIOJIHEHHSI BO BpeMsl yKa3aHHOE BEAYIIUM IpernofaBareneM. CTyaeHTaM, IPOIMYCTUBIINM 3aHATHS 10 HEYBAXKUTEILHBIM
NIPUYUHAM, TIPEJOCTABISIETCS BO3MOXHOCTD €€ BHIIIOJIHEHHS B 3aUETHYIO HEJICIII0 Ha «IyOJIepCKOM» 3aHSITHH BO BpeMs, yKa3aHHOE BeIyIIINM
MPEToaBaTeIeM.

5. He nomyckaercst coBMecTHas paboTta 3-X ¥ O0JIBLIEro YUcIa CTYACHTOB 3a OHUM KOMITBIOTEPOM

6. Ha TutynpHOM sHcTE 7a00paTOPHOTO JKypHAIa JOJDKHBI OBITh YKa3aHBl ()aMUIIMS U MHALHAJBI CTYICHTA, KO Y4eOHOH TPy

Odopminenne kaxa0i paboTel HaYMHAETCS ¢ HOBOH cTpanuubl. [Ipu opopmieHnn paboThl HEOOXOAUMO BBIACIATH CTPAHHLBI I

pacueroB. Ha pacueTHBIX CTpaHHIIaX HOJDKHBI 00s3aTeNbHO IPHCYTCTBOBATH paboune (HOpMysbl C MOACTAHOBKOH pe3ysbTAaTOB

pacuetoB.. OdopmireHne paboThl 3aBepIIACTCs] HAIMCAHUEM BBIBOJIOB. .

IpueM «3ammTe» 110 1abopaTopHON paboTe 3aKIII0YaeTCs B MPOBEPKe:

a) pe3yJIbTaToB paboThI,

0) TOCTOBEPHOCTHU PacyeTOB,

B) MIPAaBUILHOCTH MOCTPOCHUS IPaUKOB,

T) oopMIIeHHS PaOOTHI M BEIBOJIOB.

Pabora cunrtaercs 3a4T€HHOH, €CIIM HA CTPAHMUIIE, T/Ie HAUWHACTCS e ONMMCAaHUe, UMeeTCs 3 MOJNUCH MPeToJaBaTeNs: 3a «JOIyCK»,
«BBITIOJTHEHNE» U «3ALIUTY» C yKa3aHUEM JAThL.

Ilo paboTe c iuTepaTypoi

B paGoueii nporpaMMe AMCHUILIMHBI IPECTABICH CIHCOK OCHOBHOHM M JOIOJHHUTEIBHON JINTEPATyphl — 3TO Y4eOHHKH, ydeOHO-
METOJUIECKHe OCOOUS WK yKa3aHus. JlomoIHUTeNbHAs InTepaTypa — y4eOHHKH, MOHOTpaguu, COOPHUKN HAYYHBIX TPYAOB, KYypHAIbHBIE
U Ta3eTHbIE CTaThH, Pa3lIMYHbIE CIIPABOYHUKH, SHIUKIONe uH, MHTepHET-pecypChl.

Jrobas ¢opma camMoCTOSTENBHOW PabOTHl CTyAEHTa (MOATOTOBKA K CEMHHAPCKOMY 3aHATHIO, JOKJIAAYy W T.I.) HadyMHAETCs C
W3y4YeHHsI COOTBETCTBYIOIIEH JTUTEPATyphl Kak B OHONMMOTEKE / 3IEKTPOHHO-OMOIMOTEUHOH cHCTeMe, Tak W JoMa. V3ydeHue yka3aHHBIX
HCTOYHUKOB PacIHINpSIET TPAHUI[BI TOHMMaHUS PeAMeTa JUCIUILIHHBL.

7.8. MeToanueckne peKoMeHIAIHHU M0 00yYeHHU IO JIHII ¢ OTPAHMYEeHHBIMH BO3MOKHOCTSIMH 310POBbsSI H HHBAIHI0B

Ipodeccopcko-npenogaBaTeNnbCKUi  COCTaB  3HAKOMUTCSL C  IICUXOJIOTO-(H3HOJIOTHUYECKUMH OCOOCHHOCTSIMU  O0OYYarOLIUXCs
WHBAJIWJIOB ¥ JIMI[ C OIPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBBS, WHIMBUIyaJbHBIMU IMPOTrpaMMaMi peadWINTAalMd MHBAIMIOB (IIPU
Hanu4uy). [1py HEOOXOIMMOCTH OCYIIECTBIISETCS JOMOJHUTENbHAS MOJIepIKKa MPENOAaBaHuUs IICHX0JIOTaMH, COIMAIbHBIMU paOOTHUKAMH,
MPOIEANINMH OATOTOBKY ACCHCTEHTAMH.

[penmnonaraercs HMCHONB30BaTh CONMAIBHO-AaKTUBHBIE W Pe(IEKCHBHBIE METOIBI OOYUSHHs, TEXHOIOTHH COLHOKYJIBTYPHOI
peabMINTAINH C TIENBI0 OKa3aHHsI OMOIIH B YCTAaHOBIICHUH TOJHOIIEHHBIX MEXIMIHOCTHBIX OTHOIICHUH C IPYTHMH CTYICHTaMH, CO3J[aHIN
KOM(pOPTHOTO TICHXOJOTHYECKOTO KIMMaTa B CTyAeHUIecKo# rpynme. [Tondop u pa3paboTka ydeOHBIX MaTepPHAIOB MIPOU3BOIATCS C yIETOM
MIPEIOCTABICHNST MaTepHana B pa3IMIHEIX (GopMax: ayAnalbHOM, BU3YalbHOH, C MCIOJIB30BAHHEM CIIEIMAIBHBIX TEXHHIECKUX CPEIACTB H
HUH(OPMAIIMOHHBIX CUCTEM.

OcBoenne aucuummubbl nunamu ¢ OB3 ocymecTBisieTcss ¢ UCHONB30BaHHEM CPEACTB 00ydeHHs OOIIero M CrenuaabHOro
Ha3HA4YCHUA (nepcoaanbﬂoro H KOJIJICKTHBHOTI'O I/ICHOJ'[]:SOBaHI/IH).

s crynentoB ¢ OB3 mpexycmarpuBaeTcest 1ocTynHas popMa OpeIOCTaBICHNU 3a1aHUi OLIGHOUHBIX CPEACTB, & UMEHHO:

e B IICYATHOH WM ANIEKTPOHHOH (popme (AJIs JIULL C HAPYILSHUSIMU OTIOPHO-BUIATEILHOTO alapara);

e B IeYaTHOH (hOpMe WM SIIEKTPOHHOH (hOpME C YBENMUCHHBIM IIPU(PTOM M KOHTPACTHOCTHIO (JUIS JIUI ¢ HApPYIICHUSIMHU CIIyXa,
peuu, 3peHus);

e  METOAOM YTECHUS aCCHCTEHTOM 3aaHUs BCIYX (JUIS JIUI C HAPYIICHUSIMU 3PCHUS).

JlabopatopHbie pabOThI BBIMOIHSAIOTCS METOAOM BBIYMCIUTEILHOIO SKCIICPUMEHTA.

CTy)leHTaM C MHBAJIUJHOCTBIO YBCIMYMUBACTCA BPEMS Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI. I[J'[S[ TaKuUX CTYJACHTOB
HpexycMaTpUBaeTCst OCTymHas opma npenocTaBieH s OTBETOB Ha 3aIaHHsl, 3 IMEHHO:

. NHUChbMEHHO Ha Oymare Wi HaOOpOM OTBETOB Ha KOMITbIOTEpe (JUISl JIUII C HAPYILICHHUSIMH CIIyXa, peUn);
e  BBHIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB TP TECTUPOBAHUH C MCHOIB30BAaHUEM YCIYT acCHCTEHTA (AJISA JIUI C HApyNICHUSMH

OIOPHO-IBUraTEJILHOTO amnmapara);

e YCTHO (ISt JIMI] C HAPYIICHUSMH 3PEHHSI, OTIOPHO-ABUTATEIHHOTO alapara).

[Ipu HEOOXOIUMOCTH JIJIsi O0YUAIOIIMXCS ¢ MHBATUAHOCTHIO MPOLICAYPa OLICHUBAHKS PE3yIbTaTOB OOYUCHUS MOXKET MPOBOIUTHCS

B HECKOJIBKO JTaIlOB.

8. YYUEBHO-METOJINYECKOE 1 THO®OPMAIIMOHHOE OBECITIEYEHUE JUCHUTIINHBI
8.1. IlepeueHb OCHOBHOIi ¥ JONIOJIHUTEIBHOI JINTEPATYPbI, HEOOXOAMMO¥ 7151 OCBOEHHSI TUCIMILIMHBI
a) OCHOBHasI JINTepaTypa

OcHoBHas TUTEpaTypa Pexxum nocryna O0ecneYeHHOCTh

Meroauka pa3pabOTKH CHCTEM yIIpaBJICHUs Ha 0aze

scada cucremsi Trace Mode Jlonarun A.I'., Kupees http://moodle.nirhtu.ru/mod/folder/view.php?

ILA. Yu.: PXTY um. JI.1.Menneneena, L Ja
o 1d=12737
HoBomockoBckuii nuactutyt, HoBomockosck, 2007,
111c
0) 10NOJIHUTEbHAsl JUTEpaTypa
JononHuTenpHas 1uTepaTypa Pexxum nocryna O0becreueHHOCTh

IIpoextupoBanue ACP ypoBHS ¢ UCIIOJIB30BAaHUEM
s3bika Structured Text Jlonatun A.T'., Kupees IT.A. moodle.nirhtu.ru/mod/folder/view.php?id=12
Va.n.: PXTY um. JI.M.MenneneeBa, HoBoMockoBCKHit 737

uHctutyt, HoBomockoBck, 2010, 106¢

Jla




Pa3paboTka qUCKpEeTHOH CUCTEMBI yIpaBICHUS Ha
a3bike SFC Jlonatun A.I'., Kupees IL.A. Yu.mer.noc..:
PXTY um. /I.1.Menneneea, HoBomockoBckuii
u"ctutyt, HoBomockosck, 2013, 176¢

moodle.nirhtu.ru/mod/folder/view.php?id=12
737 H

8.2. UndopmanuonHbie 1 HHPOPMALHOHHO-00Pa30BaTEIbHBIE PECYPChI

IIpn ocBOSHUM OVMCHUILIMHEL CTYJSHTHI JOJDKHBI UCIONB30BaTh NH(GOPMAIIHOHHBIE U HH(POPMAIMOHHO-00pa30BaTeIbHBIC PECYPCH
CJIeTyIOMNX ITOPTAIOB U CalTOB!
Cucrema mnomnepxkku yueOHbIXx kypcoB HM PXTYVY. Kadenpa Asromarmsanumst npousBoacTBeHHBIX mporeccoB / BMCC URL:
http://moodle.nirhtu.ru
bubnnoreka HoBomockoBckoro mHcTHTyTa ((uamnana) Poccuiickoro Xumuko-TexHonorudeckoro ynuepcurera um. J[.J. Menzeneesa.
URL: http:/irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.d11?C21COM=F&I21DBN=IBIS&P21DBN=IBIS
OBC «U3narensctBo «Jlauby» (morosop Ne 616/2016 ot 26.09.2016r.) - https://e.lanbook.com/
Hayunas snexrponnas 6ubnmoreka «KndepJlennnkay - https://cyberleninka.ru/
Hayunas snexrponnas 6uomroreka eLIBRARY.RU - https://elibrary.ru/
Mopran ACYTIL.py — nomysipHbIH HHTEpPHET-pecypc, KOTOPHIi MpeHa3HaueH JUTs PO EeCCHOHANIOB, padoTaromux B cdepe
aBTOMATH3aIMH IPOMU3BOJICTRA - http:/asutp.ru/
Tpogeccuonanvuvle bazvl danHwix
baza nanubix Scopus (cybnenensupoBanublii goroop Ne Scopus//130 ot 08.08.2017r) - https://www.scopus.com
baza nanubix Web of Science komnanuu Clarivate Analytics (Scientific) LLC (cy6nunensnonnsiii oroop Ne WoS/1035 ot 01.04.2017r.) -
https://clarivate.com/
Bukunéaus — o011e10CTyIHas MHOTOSI3bIYHAS YHHBEPCAJIbHAs HHTCPHET-OHLUKIIONEIHS CO CBOOOJHBIM KOHTEHTOM. -ru.wikipedia.org
Cuayx0a, obecrieunBaromias ¢ IOMOIIBIO BeO-nHTepdelica, XxpaHEeHHe, HAKOIUICHHE, Iiepenady 1 o6paboTky Marepuanos Ilons3oBarernei,
MIPE/ICTABICHHBIX B YJIEKTPOHHOM BHJIE B IIyOJIMYHBII JOCTYII, C IPEAOCTABICHIEM B PAacIIOPsDKEHHE ITOCIEAHIX YHUKAIBHBIX aKKayHTOB, B
KOTOPBIX XPaHATCS MaTepHalsl - https://www.twirpx.com/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI
YueOHbIe ayAUTOPUH AT MPOBEAEHNUS 3aHATUI JIEKIMOHHOTO THUIIA, 3aHATUI CEMHHAPCKOTO THUMA, IPYNIOBBIX U MHAWBHIYaTbHBIX
KOHCYNBTAIMH, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOH aTTecTaluy, a TakKe MOMEIIEHUs I CaMOCTOSITENIbHOM paboThl 00ydaromuxcs,
OCHAIIEHHBIE KOMITBIOTEPHOI TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUCHUS K ceTH «HTepHeT» 1 oOecliedeHHbIe JOCTYIIOM B JJIEKTPOHHYIO
nH(opMaMoHHO-00pa3oBaTeNbHy0 cpeny MHCTHUTyTa, HMOMEIIEHHS U XpaHeHUS W IMPO(UIAKTHYECKOTO OOCTYKHBAaHHS YIeOHOTO

00opynoBaHUs

HanMeHoBaHHE CIIEIIHAIbHBIX
NOMeIleHHi B MoMeIeHu it
IUISl CAaMOCTOSITEIbHOM
padoThI

OCHAIEHHOCTD CHEeNHAJIbHBIX MOMEIeHWIi U MOMeIeHu it
JJISl CAMOCTOSITEJIbHOM padoThl

IIpucnocodeHHOCTH
noMelneHuii AJst
HMCIO0JIb30BAHNS HHBAJIUIAMH
M JIMIAMH € OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 3/10POBbSI

Jlexumonnas ayzuropus (108
yue6nsbIii kopryc 1, Tpynossre
Pesepssl, 29)

VYuebuas mebens, 10cKa.
[pe3enTanyionHas TEXHUKA: HOYTOYK, IPOEKTOP, SKpPaH
(mocTosiHHOE MecTo XpaHeHus: aya.109a)

MIPUCTIOCOOIICHO (ayaUTOpHUS Ha
TIEPBOM JTaXe)

AynuTopust 1Sl MPaKTHIECKHUX
1 1a00paTOPHBIX 3aHATHUH,
TPYIITOBEIX U HHIUBHIYIIBHBIX
KOHCYJBTAINH, IPOBEACHUS
TEKYIEeTro KOHTPOJIS U
MPOMEXYTOUYHON aTTeCTallH
(310, yueOHsIit kopmyc 1,
Tpynossie Pe3epssl, 29)

Vyebuas mebenb, 10cKa

[pe3enTanuonHas TEXHUKA: HOYTOYK, IPOEKTOP, SKpPaH
(TocTostHHOE MecTo XpaHeHus: aya.309)

Kommsroreps! «Realmy 10mT

[IpunTep MaTpuuHblii 2 mr.

Hoctyn B UnaTepHeT, k OBbC, 371€KTpOHHBIM 00pa30BaTENbHBIM U
MHPOPMAIIMOHHBIM pecypcaMm, 6a3e JaHHBIX 3JIEKTPOHHOTO
karanora HU PXTY, cucteme ynpaBieHus y4eOHBIMH KypcaMu
Moodle

NPUCTIOCOOTICHO* ISt
CITa0OBH/IAIINX,
CI1a00CIBIIIANIUX U HHBIX
BHJIOB COMaTHYECKUX
3aboneBannii 1 i ¢ OB3
* Bepcus caiita i
CIa00BHIALINX; HMECTCS
JOCTYH K DJIEKTPOHHOH
OMOJIMOTEUHOM CUCTEME
«JTAHb»

Aynuropust IS 91 ¢
OTpaHNYCHHBIMH
BO3MO>KHOCTSIMU H
CaMOCTOSITENbHON pabOThI
ctynenToB (107 yueOHbII
xopmyc 1, Tpynossie Pesepssl,
29)

VY4yebOuas mebenb, 10CKa

MK (2mt) Joctyn B UaTepHeT, k OBC, 311eKTpOHHBIM
o0pa3oBaTeNbHBIM M HHOPMAIMOHHEIM pecypcaM, 6a3e JaHHBIX
anekrpoHHoro karanora HW PXTY, cucreme ynpasnenus
y4eOHbIME Kypcamu Moodle

MIPUCTIOCOOIICHO (ayaUTOpUS Ha
TIEPBOM 3TaXke, OTCYTCTBHE
TIOPOTOB)

TexHnyeckue cpeacTsa 00y4eHus, cIyKalme JJisi peJocTaBieHns y4eOHoii nHGopManuu 60/1b1I0M ay IuTOPHH
IIporpammHoe oGecneyeHue

—  Onepanuonnas cucrema (MSWindows XP pacnpoctpansiercs mox nunensueit TheNovomoskovskuniversity (thebranch) - EMDEPT-
DreamSparkPremiumhttp://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-e011-969d-0030487d8897. Homep

yuaetHoii 3anucu e5: 100039214

— AdobeAcrobatReader - IO Acrobat Reader DC u moGuibHoe npunoxenune Acrobat Reader siBisitoTest GecruiaTHBIMU U TOCTYIIHBI
UTsL KopropaTuBHOTO pactpoctpanenus (https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html).

— bBpayszep MozillaFireFox (pacnpocrpansiercs nox nunensueit MozillaPublicLicense 2.0 (MPL))

— CodeSys nemo-Bepcuu

— MasterScada nemo-Bepcuu

— SCADA cuctrema TRACE MODE 6ecnnatHast HHCTpyMEHTaJIbHAsI cUCTeMa 0a30Bast JIMHUS
http://www.adastra.ru/products/overview/licence/

ITeuaTHbIe U 3JIeKTPOHHBIE 00pa30BaTeJIbHbIE H HHPOPMAIIMOHHBIE PECYPCHI:


http://moodle.nirhtu.ru/
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?C21COM=F&I21DBN=IBIS&P21DBN=IBIS
https://e.lanbook.com/
https://cyberleninka.ru/
https://elibrary.ru/
http://asutp.ru/
https://www.scopus.com/
https://clarivate.com/
https://ru.wikipedia.org/
https://www.twirpx.com/
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
http://www.adastra.ru/products/overview/licence/

WudopmanonHo-MeTofdecKie MaTeprainsl: ydeOHbIe IOCOOMs IO JUCHMIUIMHE; pPa3[JaTOYHBI Marepwan K pasgenam
JIEKIIHOHHOTO Kypca. DJIEKTPOHHBIE 00pa3oBaTeIbHBIE PECYPCH: YIeOHO-METOIMUYEeCKUe Pa3padOTKH B DJIEKTPOHHOM BHJE; CIIPaBOYHEIC
MaTepuaibl B IEYaTHOM U 3JIEKTPOHHOM BHZE; KadenpaibHas OUOIHOTeKa ICKTPOHHBIX U3aHUH



IIpunoxenue 1
AHHOTALUA
paboyeii MporpaMmbl JUCHANLTHHBI
Cpeocmea agmomamu3sayuu u ynpaeieHus
1. O6mas TpynoemkocTh (3.e./ uac): 4 / 144. KonraktHas pabota 47,3 vac., u3 HUX: JekuuoHHsle 16, maboparopusie 30. CamocToaTenbHAS
pabora crynenrta 61 ygac. [loaroroska kx 3x3ameHy 35,7 gac. @opma MPOMEKYTOYHOTO KOHTPOJISL: dK3aMeH. JluciuIuinHa u3ydaercs Ha 4
Kypce B 7 ceMecTpe.
2. MecTo IMCUMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

Jucunmnmna CpencTBa aBTOMAaTH3AIMU M YIIPABJICHUS] OTHOCUTCS K 6a30Boit wactu Onoka 1 Jlucrmmumuae! (Moxynu). SBnsercs
00s13aTeNILHOM TSI OCBOCHUS B 7 ceMecTpe, Ha 4 Kypca.

Juciunnnaa  6a30Boil  yacT HpodeccCHOHAIbHOro OJOKa JUCHMIUIMH W OTHOCHTCS K HpOQHUII0  «ABTOMAaTH3aLUsS
TEXHOJIOTHYECKHX MPOIECCOB U TPOU3BOACTBY.

JucnumnnuHa OGasupyeTcss Ha KypcaX IMKIOB €CTECTBEHHOHAay4YHBIX M MNPO(ECCHOHANBHBIX AUCLUUIUIMH: «MaTeMaTHkay,
«ONEKTpPOTEXHUKA U  DIIEKTpOHUKa», «Teopus aBTOMAaTHYECKOTO yIpaBleHUs», «TeXHHUeckue CpejacTBa  aBTOMATHU3AIUI»,
«BpruucuTeNbHBIE MAINHEL, CHCTEMEI ¥ CETHY.

3. Heanb 1 321241 U3y4YEeHHUs JUCHHUILIUHBI

Ienmpro 0CcBOGHNMS TUCIMILTHHEL SIBIISIETCS oOecnedeHre 0a30BOH IMOIrOTOBKU CTYAEHTOB B 00J1aCTH IOCTPOEHHST HHTETPHUPOBAHHBIX
CHCTEM NIPOECKTHPOBAHUS U YIIPABJICHHSI aBTOMATH3HPOBAHHEIMU U aBTOMAaTHIECKHMH MPON3BOCTBaMH, Mcnonbs3oBannst SCADA-cucrem

3aga4uy NpenoaaBaHusl JUCIUTLTHHBL:

- IpUOOpeTeHHe 3HAaHWW 3a7ad M aJIrOPUTMOB LEHTPAIM30BAHHOM 00paboTku MH(OpMALUMM B aBTOMATH3MPOBAHHOH cUCTeMe
YIIpaBIEHHUS;
- IproOpeTeHNe 3HaHUI METOANYECKUX U (DYHKIIOHANBHBIX OCHOB ITOCTPOSHHUS MPOEKTA HA Pa3pabOTKy CHCTEM MPOEKTUPOBAHUS
ynpasieHHs Ha 6a3e eqUHBIX CTaHJapTOB;
- IpuoOpeTeHne 3HaHUH IPUHIMIIOB OpraHU3alMK U cocTaB porpamMHoro obecnedenus ACY TII, MeTomuKy ee MpoeKTHPOBAHMUS;
- IproOpeTeHNe 3HaHUH OCHOBHBIX IIOHSATHS MHTETPUPOBAHHONW CHCTEMBI IIPOSKTUPOBAHMS U YIPABICHHS, aBTOMAaTH3UPOBAHHOTO U
ABTOMATHYECKOTO NPON3BOJICTB PA3INYHOTO Ha3HAUYCHHUS, ee GDYHKIUH U CTPYKTYPY;
- IproOpeTeHNne 3HAHUH aNrOPUTMOB HCIBITAHUS IPOrPaMMHOTO | anmapaTHoro obecrieuenust ACY TII;
- MpuoOpeTeHne 3HaHNH METOI0B OLEHKH PabOTOCIIOCOOHOCTH CPEACTB U CHCTEM aBTOMATH3AIMU U YIPABICHUS;
4. CoaepixaHue TUCIMILIHHBI
CoBpeMeHHBIE CUCTEMBI ynpaBieHus mpousBoacTBoM: Ctpykrypa u coctaB ACY TII. Konuenmus KoMIIeKCHOW aBTOMaTH3aIu|
npousBoacTea. Dtansl cozfganus ACYTIIL. Hepapxudeckas CTpyKTypa TEXHUYECKUX IpolueccoB: [IpombliieHHas T0KalbHas CETb.
CereBas mozens OSI. Crucrema aBTOMaTH3MPOBAHHOTO MPOEKTHPOBaHUs. CHCTEMBI IUCTIETYEPCKOTO YIIPABIECHHS H cOOpa TaHHBIX:
SCADA-cucremsl. OcHoBHEIE s13b1KH TIporpamMmupoBanus SCADA-nporpamm. YenoBeko-MammHHbI nHTEpdetic. [IpoexTnpoBanne
uHTepdelica momp3oBarens. [IpuMeHenne 6a3bl JaHHBIX sl MOHUTOPHHTA U YIIPABJICHNS TEXHOJIOTMYECKHM ITPOLIECCOM.
5. IlnaHupyemble pe3yJbTaThl 00y4eHHUs 110 AUCHUILINHE, 00ecneYHBaoIUe J0CTHKeHHe IVIAHMPYEeMBbIX Pe3yJIbTATOB 0CBOCHMSI
00pa3oBaTeIbHON MPOTrPaMMbI

W3ydeHne TUCHUIUIMHBI HAIIPABJICHO Ha ()OPMHUPOBAHUE CIECAYIOIUX MPO(ECCHOHATBHBIX KOMIIETCHINI:

- CIIOCOOHOCTBIO HCIIONIB30BaTh COBPEMEHHBIE MH(OPMAIOHHBIC TEXHOJIOTHH, TEXHUKY, MPUKIAJHBIE MIPOrPaMMHBIE CPEACTBA

TIpH pelIeHun 3aaa4 npodeccuoHanbHoil nearensHocTr (OITK-3)

3HaTh:

- 3aJ1a41 M alITOPUTMBI LIGHTPAJIN30BaHHON 00paboTKN MH(OpPMAIY B aBTOMAaTU3UPOBAHHON CHCTEME YIIPaBIICHNS;

YMmern:

- pa3pabaTbiBaTh WHTETPUPOBAHHYIO CHCTEMY NPOEKTHPOBAHUS M YIPABICHUS aBTOMAaTU3MPOBAHHOI'O M aBTOMaTHYECKOTO
MIPOX3BO/ICTB PA3IMIHOTO HA3HAYEHMNS, €€ OTACIbHbIC SIIEMEHTEI;

Baaners:

- HaBBIKAMHM IIOCTPOCHUSI HMHTETPHPOBAHHBIX CHCTEM TIPOSKTHPOBAHHS W YHPAaBICHUS AaBTOMATHU3MPOBAHHBIMH U
aBTOMATHYECKUMH MPOU3BOACTBaMH, cnoib3oBanust SCADA-cuctem;

- CIOCOOHOCTBIO AKKYMYJHPOBAaTh HayYHO-TEXHHMYECKYI0 HH(OPMALHUIO, OTEYECTBEHHBIH W 3apyOe)KHBIH OMBIT B 00JIaCTH

ABTOMATH3AlMM TEXHOJIOTHYECKHX IPOLIECCOB W IIPOU3BOACTB, ABTOMATU3UPOBAHHOTO YIPABJICHHS JKU3HEHHBIM IIMKJIOM

MPOIYKLMH, KOMIIBIOTEPHBIX CUCTEM yIpaBieHus ee kayectBoM (ITK-18)

3HaTh:

- MeTouYecKHe U (pyHKIOHAIBHBIE OCHOBEI IIOCTPOEHHS NIPOEKTa Ha pa3pabOTKy CHCTEM NMPOESKTUPOBAHUS U YIPABICHUS
Ha 0a3e eMHBIX CTAaHAAPTOB;

Ymerb:

- pa3pabaThIBaTh aNTOPUTMBI ICHTPAIH30BAHHOTO KOHTPOJIS KOOPAMHAT TEXHOJIOTHIECKOTO 00BEKTa;

Baaners:

- HaBblKaMH U METOJaMHU IIPOCKTUPOBAHUSA CUCTEM aBTOMATU3allUU U YIIPABJICHUS

- COCOOHOCTBIO Yy4acTBOBaTh B pab0OTax MO MOJESTHPOBAHUIO MPOIYKIMH, TEXHOJIOTHUECKUX MPOLECCOB, IPOU3BOJCTB, CPE/ICTB

CUCTEM aBTOMAaTHU3alluU, KOHTPOJIA, AMArHOCTUKH, HUCIBITAHUN U YIrpaBJICHHA TpOoLECCaMU, )XU3HEHHBIM LUKJIIOM IPOAYKIHH U €€

Ka4eCTBOM C HCIIOJBb30BAHHEM COBPEMEHHBIX CPEICTB  AaBTOMATH3MPOBAHHOTO MPOEKTHPOBAaHMSA, IO  pa3paboTke

ITOPUTMHIECKOTO U IMTPOTPAMMHOTO 00ECIIEUeHHS CPEACTB U CHCTEM aBTOMATH3AIMK U ynpasieHus nponeccamu (I1K-19)

3HaTh:

- IPUHIUITEI OPTaHU3AINH U cocTaB porpamMmuoro odecrieuenust ACY TII, MeToanKy ee poeKTHPOBAHNS;

Ymers:

- BBIITOJIHATDL aHAJIN3 TEXHOJIOTUYECKUX ITPOLIECCOB U O60pyﬂOBaHI/I5{ KakK 06’]>eKTOB aBTOMAaTHU3allUU U YIIPABJICHUS

Baaners:

- HaBBIKAMH aHAJIM3a TEXHOJOTMYECKHX MPOLIECCOB, KaK OOBEKTa YNpaBiIeHHs M BbIOOpa (YHKLMOHAIBHBIX CXEM HX
aBTOMAaTH3alNY;

- CIOCOOHOCTBIO BEIOMPATh METOABI M CPEICTBA M3MEPEHUSI IKCILTYaTAI[IOHHBIX XapaKTEePUCTHK 000PYIOBaHNUS, CPEJICTB U CHCTEM

ABTOMATH3alUM, KOHTPOJIS, JUATHOCTUKY, WCHBITAHWH W YOpaBICHUS, HACTPOMKM M OOCIYy)XHBAaHHS: CHCTEMHOTO,

MHCTPYMEHTAIBFHOTO U MIPUKJIAJHOTO MPOrPaMMHOT0 00eCTIeueHuUsI TaHHBIX cpencTB u cucteM (I1K-24)

3HaTh:

- OCHOBHBIE MOHATHS HHTETPUPOBAHHON CUCTEMBI MPOESKTUPOBAHHS U yIPABICHUS
aBTOMATU3UPOBAHHOTO M ABTOMATHUYECKOTO MPOM3BOJICTB PA3IMUYHOTO Ha3HAYECHHUS,
ee QYHKIUH U CTPYKTYPY;



YMmern:

- OIpEe/eNIATh TEXHOJIOTHMYECKHE PEXHMBI M IIOKa3aTeldM KadecTBa ()YyHKIMOHHPOBAHUS OOOpPYIOBAaHUS, PACCUMTHIBATH

OCHOBHBIE XapaKTEePUCTHKN H ONTHMAJIbHBIE PEXKUMBI PAOOTEI;

Baaners:

- HaBbIKAMH HaJaJKH, HACTPOUKH, PEryIUPOBKH, OOCITY>KHBAHUIO TEXHUUECKHUX CPEJICTB U CUCTEM YIIPABIICHUS;
- CHOCOOHOCTBIO Y4acTBOBAaTh B OpPTraHM3allMU JUATHOCTUKH TEXHOJOTMYECKHX MPOIIECCOB, 00OPYIOBAHUS, CPEACTB U CHCTEM
aBToMarn3anuu u ynpasienns (I1K-25)

3HaTh:

- aITOPUTMBI HCTIBITAaHUS IPOTPAMMHOTO | anmaparHoro obecreuennst ACY TII;

YMmern:

- BBIIOJIHATH aHAJIM3 PaboThI MporpaMMHOTO U anmnapatHoro ooecneyenuss ACY TII;

Baaners:

- QHAIU3UPOBATh CTPYKTYPhI IPOrPAMMHOMN M alMapaTHOW 4acTH CHCTEM aBTOMATH3AIMU U YIPABIICHUS;
- CHOCOOHOCTBIO y4YacTBOBaTh B pPaboTax IO MPOBEACHUIO JHATHOCTUKH W HCIBITAHUSIX TEXHOJIOTMYECKHX MPOIECCOB,
000pyIOBaHUs, CPEICTB M CUCTEM aBToMaTu3anuu u ynpasienus (I1K-36)

3HaTh:

- METOJIBI OIIEHKH pabOTOCIIOCOOHOCTH CPEJICTB M CHCTEM aBTOMATH3AIMH U YIIPABIICHNS;

YMern:

- OTIpeNeIIATh HAAEKHOCTH paboThI OTAETBHBIX dneMenToB ACY TII;

Baaners:

- UCCIIEI0BATh B3aMMOAEIHCTBHSA Pa3INIHBIX y3JIOB H IPOTPAMMHOTO 0O€CTICUeHHUs CHCTEM aBTOMATH3AIMU U YIIPABICHHS.



Hpunoxenune 2
TecroBble MaTepHabl
YpPOBHU HHTEIPHPOBAHHBIX CHCTEM yNPaBJIeHHS
1. 3adanue
Kakoii ypoBeHb CHCTEMBI YIIPaBJICHHS HEMOCPEACTBEHHO B3aMMOJICHCTBYET C TEXHOJIOTHYECKUM TIpoLeccom?
[] YpoBeHb JTOKaIbHOTO yIpaBICHHUs
[] YpoBens ympaBiieHus IpOU3BOICTBOM
[] YpoBens ympasiieHus y4acTKOM MPOU3BOICTBA
[] YpoBeus ynpasieHus Hexom
[] YpoBeHs cTpaTernieckoro yupasieHus
2. 3adanue
Kaxoii ypOoBeHb CHCTEMBI YIIPABICHHS OCYIIECTBISCT HAMOOIBLINIA TOPU30OHTAIBHBIA OOMEH JaHHBIMH?
[] YpoBeHs JOKAIbHOTO YIIpaBIeHHUsI
[] YpoBeus ynpasineHus IpOU3BOACTBOM
[] YpoBens ynpasieHus y1acTKOM IPOU3BOICTBA
[] YpoBens ynpaBiieHus [IEXOM
[] YpoBeHs cTparernieckoro yrpasieHus
3. 3aoanue
Kakoif u3 MeTonoB mneperayd HMH(OpPMAlMU NPEANOYTHTEIBHO HCIOJIb30BaTh, KOTJA JBYHANpaBlIeHHas mnepenada WHQopManunm ot
nepudepuiHbIX yCTPONHCTB K LICHTPAJIbHBIM 3aTPYIHUTENIbHA WIIH HEBO3MOXKHA?
[] Tenemerpus
] Omnpoc
[ MpepsiBanus
4. 3aoanue
Kaxoii U3 MeToJ0B nepenads MHGOPMALUK MPEANOYTUTENBHO UCIIONB30BATh [UII MHHUMH3ALUKH 00bEMa MEepefaBaeMbIX AaHHBIX MEXIY
YPOBHSIMH yIpaBICHHS?
] Tenemerpus
] Omnpoc
[ MpepsiBanus
S3bIKH IPOrpaMMMpPOBAHUSA
5. 3aoanue
Kakoii sI3bIK IpOrpaMMHpOBaHHsl HanboJIee MOIXOAUT JUIS CO3AaHMUSI CHCTEM YIIPABICHHS TEPHOINYECKUMHE TIpolieccamu?
[ criucok komanz (IL)
[] dyskimonansHas 6ok cxema (FBD)
[] dyukimonansHas kapra wiu cetu [erpu (SFC)
[J npunuunuansuas cxema (LD)
[ crpykrypupoBanHsiii Texct (ST)
6. 3aoanue
Kakue U3 nepeurcIICHHbIX HIKE S3bIKOB TPOIPAMMHPOBAHHUS OTHOCSTCS K SI3BIKY TUIIA CIPYKIYPUPOBAHHBLI MEKCH
[] accembinep
[] 6eticux
[] mackans
O c+++
7. 3aoanue
Kakoii s13bIK TIpOrpaMMUpOBaHHsl HanboJIee MOIXOAUT Ul paboThI ¢ OyIeBBIMU YpaBHEHUSAMU?
[] criucok komans (IL)

[] dyskiuoHansHas 610k cxema (FBD)

[] dyukuuoHansHas kapra wiu ceru [erpu (SFC)



[ npunummiansaas cxema (LD)

[ crpykrypupoBannsiii Texct (ST)
8. 3adanue
Kakas SCADA cucrtema noaep>KuBact BCe ISITh CTaHAAPTHBIX A3bIKOB IIPOrpaMMUpPOBaHUsA?

[ Trace Mode 6.0

[ MasterSCADA

[ Ultralogik 32

[J] Trace Mode 5.11

@DyHKIMH HHTETPHPOBAHHBIX CHCTEM YHPAaBJIEHUS

9. 3aoanue
OcHOBHbIE (YHKLUHU CUCTEM YIPABJICHUS

[ c6op Tekyiieit TEXHONOTHYECKOH HHPOPMAIIMK OT KOHTPOJIIIEPOB U MPUGOPOB

[ BerauciuTensHas 1 Jorudeckast o0opaboTKa TEXHOJIOTHUECKNX TaHHbIX

[] meyaTh 0TYETOB M IIPOTOKOJIOB O COCTOSTHUH TEXHOIOTHIECKOTO MPoIiecca

[] BBOM 1 mepeiada KOMaHI 1 COOOIIEHHH Ha KOHTPOJUIEPH! U IPYTHE YCTPOMCTBA CHCTEMBI

[] B3anMOCBsI3b PUKIIAHBIX IPOTPAMM C TEKYILEH H3MEPAEMOil HHpoOpMaIneit

[] nadopmanronHas cBsi3b ¢ cepBepaMil, aBTOMATH3UPOBAHHBIMH PaOOYNMH MECTAMH, KOHTPOJUICPAMH H T.J. Yepe3 Pa3HbIe
CeTEBbIE CTPYKTYpPbI

[] recTupoBanie aBTOMATH3UPOBAHHOTO PaboUYEro MecTa Ha pabOTOCIIOCOOHOCTh
[] xanmbpoBKka 1aT4MKOB
[] onpenenenue NpoIrycKHON CIIOCOGHOCTH CETH
10. 3a0anue
Bup ynpapiieHus Ha3bIBaeTCs CYNEPBHU30PHBIM €CIIH:
[ gyHKIME cHcTeMBI OTpaHnYeHbl COOPOM U OTOOPAKEHUEM JAHHBIX, & BCE PEUICHHS IPHHUMAET OEPaToOp
[] xoMaHbl CHCTEMBI TOCTYNAIOT K UCTIOIHUTEIBHBIM MEXaHU3MaM JUTSL BO3IEHCTBHS HA TEXHHIECKUH MPOTIECC
[] cucrema meiicTByeT aBTOHOMHO, G€3 IIPSIMOTO BMEILIATENbCTBA OIIePaTopa
[] cucrema BBIMONMHAET MEPBUYHYO 00pabOTKY BXOIAHBIX IIEPEMEHHBIX M X CTATHCTUYECKUI aHAIH3
MartemMaTH4YecKHe MO/IETH 00bEKTOB, HCIOJIb3yeMble B HHTErPAJIBHBIX CHCTEMAX YIIPaBJIeHHS
11. 3a0anue
ITepeurcuTe TUIBI MATEMAaTHUECKUX MOJIeNIeil HCIIONIB3YIOTCS VISl HACTPOWKH, OTJIAKH M TECTHPOBAHUS CHUCTEM YIIPABICHHS
[] cucrema GyneBBIX ypaBHEHHI
[] cucrema nuHelHbIX U] (epeHIHATBHBIX YPABHEH Ui
[] cucreMa HenMHEHHBIX qUP(EPEHIMATBHBIX YPABHEHHUI
[] cucreMa TPUTOHOMETPHYECKUX YPaBHEHHUIT
12. 3a0anue
Kakue TuIbl MaTeMaTH4eCKUe MOJIeNU Haubosiee 4acTo NPUMEHSIOTCS I alllPOKCUMALK OOBEKTOB M TECTUPOBAHHUS CHCTEMbI
yIpaBJICHUS
[] aneproandeckoe 3BeHO MEPBOTO TTOPSIKA
[] aneproandeckoe 3BeHO MEPBOTO TIOPSJIKA C 3alIa3(bIBAHHEM
[] unTerpupyromiee 38eH0
[] uaTerpupyroiee 38eHO ¢ 3ama3apBaHUEM

D arepruoJu4€CKOC 3BEHO BTOPOro Iopsiika

[ 3Beno mpensapenus



MeToas! yJIyqlIeHNs KA4ecTBAa PeryTHPOBAHNS, MPHUMeHsieMble B HHTETPHPOBAHHBIX CHCTEMAaX YHPABJIEHHUS

13. 3a0anue
Kakue 37eMeHTbI CUCTeMBI YIIPaBJICHHS II03BOJISIIOT KOMICHCHPOBATh HAJHYKE B 00BEKTE OOJIBILIOrO TPAHCIOPTHOTO 3ara3/ibIBaHus?

[] xackaqHast cicTeMa peryJanpoBaHust
[ sxcrpamnonstop Cmura

[] ¢unbTp BBICOKHX YacTOT

[] axcTpemanbHbIil perymsitop

14. 3aoanue
Kakum MeToI0M OCYIIECTBISIETCS «Pa3Bsi3Ka» KOHTYPOB B MHOTOKOHTYPHOW CHCTEME YIpaBJICHUS?

[[] npumeHenne HHBAPUAHTHON CHCTEMbI PETYIUPOBAHHUS
[] npuMeHeHneM UMITYJIbCHBIX PETYISITOPOB
[] orpanundenme CKOPOCTH YIPABISIONIETO BO3ACHCTBHUSI

[] npumenenunem I1]] - perynstopos

Hurterpanus cucreM ynpasjeHHus ¢ 6a3aMu JaHHBIX

15. 3aoanue
B kakoMm citydae mpUMEHSIFOTCsT 6a3bl JAHHBIX IS YIPABICHHUS TEXHAYECKUM MPOLeccomM?

] npu HEOOXOAMMOCTH GBICTPOI PEAKIIMK CHCTEMBI HA NU3MEHEHHE TTAPAMETPOB 0OBEKTa

] npu HEOOXOAMMOCTH CUCTEMATHIECKON 00paBOTKU GOJIBIIONO KOJIUUECTBA BXOHBIX JAHHBIX
[] ans wHTEpTIpETAIINK COCTOSIHHS TEXHUYECKOM CHCTEMBI

[] nnst pa3spaGoTKH HOBBIX, YIYUIIEHHBIX CHCTEM PETYITHPOBAHUS

16. 3aoanue
Uto 00BIYHO COMCPIKHUT 0a3a TAHHBIX I ABTOMATHUYCCKOTO YIIPABICHUS TEXHUIESCKUM ITPOIieccoM?

[[] mapameTpbl yripaBisiomux KOMIbIOTEPOB U KOHTPOJLIEPOB

[[] mapameTphl BceX IaTYMKOB U MCTIOJHUTENBHBIX MEXaHU3MOB

[[] mapameTtps juist pacyéra pOM3BOAHBIX BEIHYNH

[[] onpenienenust BO3MOKHBIX COOBITHI W COOTBETCTBYIOIIMX UM PEAKIHN YIIPABISIOIINX BO3ACHCTBHIA
[] ynpasnsronme Bo3AeCTBYS KaKk QyHKIIUH BPEMEHH

[] mapameTphl HU(POBBIX PETYIATOPOB

[J] MeTop1 ONTUMHU3AIMH CUCTEMBI YIIPABICHHS

[] dyskmu pacyera mapaMmeTpoB peryJsitopoB

17. 3aoanue
Kakoii rnaBHBI HEIOCTATOK IPUMEHEHUsI 6a3bl TAHHBIX JUIA YIIPABICHUS TEXHUIECKIM MPOIIECCOM?

[[] HeBO3MOKHOCTD CHCTEMAaTH3HPOBATh M YMEHBUINTH 00beM HH(POPMALIMH O TIPOIIECcce
[[] GostbIasi HHEPLHOHHOCT PEAKIMU CHCTEMBI Ha H3MEHEHHE [TapaMeTPOB MpoLuecca
[] HeBO3MOXKHOCTD 06pabOTKH BXOAHBIX JAHHBIX YHHBEPCAIBHOM MPOrpaMMOii cO0pa M HHTEPIPETALHH JaHHBIX

[] TpyzasOCTS HOCTYMA K TTApaMeTpaM Mpoliecca MporpaMMaM TPETHUX (pUpM

Hurterpanus cucreM ynpasiieHHst

18. 3a0anue
Kak ocymectBisiercs B3aumoaeiicreue paznuiasix SCADA-cucrem?



[] gepe3 mpoTOKOIIBI CETEBOTO B3aNMOIEHCTBHS
[] uepes OPC cepeep

[] ¢ nomomisro o6mmx (ainoB XpaHeHHs TaHHBIX
[] mocpemcTBOoM Ga3bl TaHHBIX

19. 3a0anue
Kaxkne ¢pynxnun semonaser OPC-cepsep?

[ ocymectBisier mepBHYHYIO 00pabOTKY HH(OOPMALMH, OCTYIIAONIYIO OT IaTYHKOB
[] mpenocraBnsier cranmapTHeI HHTepdEic Ut JOCTYIa K MOLY/ISIM BBOJa/BbIBOAA U epeMeHHbIM SCADA-nporpamm
[[] npoM3BOMT pacyeT ympasisioiX BO3AEHCTBIIT

[] npou3BOUT CTATUCTHYECKYIO 00PabOTKY MapaMeTpOB TEXHUYECKOU CHCTEMBbI

IIpoexTHpOBaHHE CHCTEM YNPABJIEHUS

20. 3a0anue
JlaiiTe onpeneneHre 0JJHOTO U3 PUHIIUIIOB MPOEKTHPOBaHus nHTepdeiica nonp3oBarens. [lpocroTa:

D O3HA4YacT, 4YTO BMECTC C BaXKHBIMH JTaHHBIMU HE BBIBOAUTCA 6ecr[one3Ha${, HU30BITOYHAS HITH HECYHIECTBCHHAsL I/IH(I)OpMaLII/Iﬂ
D O3HA4YaCT HUCIIOJb30BAHUC MUHHUMAJIBHOTO KOJIMYECTBA IIBETOB B HHTep(I)eI;lICe TI0JIB30BATECIIA
D 3TO MaKCUMaJIbHO YIIPOIICHHOE MPEACTABICHUE TEXHOJIOTUICCKOTO NPOIEcCa HAa MHEMOCXEME

D OTKa3 OT UCIIOJIb30BAHHUEC CJIOKHBIX TUHAMUYECCKUX DJIEMECHTOB B IPEACTABIICHUN TEXHUYECKOI'O 00beKTa Ha
AaBTOMAaTHU3UPOBAHHOM pa60qu MECTE

21. 3a0anue
JaiiTe onpeneneHne 0JHOTO U3 IPUHLIUIIOB MPOEKTHPOBaHK nHTEpdeiica monp3oBarensi. HarasaHocTs:

[ aT0 cremnens mpo3padHOCTH GYHKIHOHUPOBAHMS CHCTEMBI, OHa MO3BOJISET OMO3HABATH IIeNH U HYHKIUH YCTPOUCTB 110
HEKOTOPBIM BH3yaJIbHBIM 00pa3zaM HHTepdetica

[] 9To co3aanue HAarIsAAHOrO IpUMepa I 00ydeHHUs OIepaTopa aBTOMATH3HPOBAHHOIO pabouero MecTa paboTe ¢ CHCTEMON
yIpaBlieHUs

D 9TO UCIOJIB30BAHUE MTPO3PATHBIX CJIIOCB U 00BEKTOB HA MHEMOCXEME AT yBEJIMYCHUS KOJIUYECTBA OTO6pa)KaeMLIX OJICMCHTOB
TEXHOJIOTUYECKOTO ITpo1ecca

D NpEACTaBIISACT coboit MIPUMCEHCHUEC NJEMOHCTPAIIMOHHBIX IPUMEPOB IS 0OBSICHCHHS IMPpUHOUIIOB pa60T1>1 CHUCTCMBbI YIIPABJICHUA

22. 3a0anue
JlaiiTe onpeneieHre OJJHOTO U3 PUHIIUIIOB MPOCKTHPOBaHusI nHTEep(deiica monb3oBaress. [locjenoBaTeIbLHOCTD:

D O3Ha4acT, 4TO IJId 0T06pa)KCHI/ISI OJWHAKOBBIX UK aHAJIOTUYHBIX 3JICMCHTOB CUCTEMbI IPUMCEHIOTCA OAHOTHUITHBIC 0003HaUYEeHHS
D 9TO NPUMCHEHHUEC OIPAaHUYCHHOI'0 KOJINYECTBA IBETOBLIX CXEM JJIS1 OJUHAKOBBIX 3JIEMEHTOB CUCTEMbI

l:‘ O3HA4YacT MocCjaca0BaTCIbHOC 0T06pa)KCHI/Ie Ha aBTOMaTU3MpOBaHHOM pa60qu MECTC BCEX CTaJlI/Iﬁ TEXHOJIOI'HYECKOTO ITpo1ecca
l:‘ OTO UHCTPYKIHHN OITUCHIBAIOIINE ITOCIEA0BATEIIBHOCTL BHIBOJAA HA PEXUM CUCTEMBI YIIPABJICHUS

23. 3a0anue
Kak MOXHO CHU3HUTB CJI0KHOCTH CHCTEMBI YIIpaBIeHHs?

D NEPEBEAA PYTHHHBIC OTI€palluH 110 CPABHEHUIO MHOXKECTBA NMAPAMETPOB TEXHOJIOTHIECKOT'0O MpoIecca ¢ OTIOPHBIMU 3HAYCHUSAMHA
Ha CUCTEMY YIIpaBJICHUH, 0T06pa>1<aﬂ JUIA oneparopa JIUIIb 0611166 COCTOSIHME TEXHOJOIMYECKOr'o Inporuecca

(] BeIBOMISI HA 9KpaH aBTOMATH3HPOBAHHOTO Pab0vero MecTa BCe M3MepsIeMbIC TapaMeTphl 00BEKTa yIPABICHHUSI
[] mepuoar<eck HAMTOMHHAS OTIEPATOPY O HEOOXOAUMOCTH MPOBEPKH TIAPAMETPOB TEXHOJIOTHIECKOTO MPOIiecca
[] mpoBO/IS TIOCTOSIHHYIO IUATHOCTHKY JIMHHH CBSA3H CHCTEMBI YIIPABICHHUSI

@DyHKIUH HHCTPYMeHTANbHOH cucTteMbl SCADA-nporpaMMsl

24. 3aoanue
Kaxkue u3 nepedncieHHbIX pYHKIUH He OTHOCATCS K QYHKUUSIM HHCTpyMeHTanbHo# noacuctembl SCADA-mporpaMMBbl



[] cOop Texyrmeit TeXHOIOTHYECKOH HH(OPMAIIHK OT KOHTPOIUIEPOB U JAPYTUX IPUOOPOB

[] co3nanue nMHaMU3UPOBAaHHBIX MHEMOCXEM

[] cosnanwue cucremsr ynpasnenus Ha FBD-anemenTax

[] csi3piBatme BHYTpeHHNX mepeMeHHBIX SCADA-TporpaMMsl ¢ KaHaJIaMH MOJIYJIeH BBO/Ia/BBIBOIA
DOyHKIUH HCNOJIHUTENbHOM cucTeMbl SCADA-nporpaMmsl

25. 3aoanue
Kakue 13 nepeuncneHHpIx GpyHKINN HE OTHOCATCS K QYHKUUSAM HCHOTHUTENbHOM noacucteMsl SCADA-nporpaMmbl

[] macTpoiika ceTeBOTO B3aMMOICHCTBHS aBTOMATH3HPOBAHHBIX PA00YUX MECT

[ BeraucuTeNnbHas U JTOTHYECKast 00paboTKa TEXHOJIOTHYECKUX TaHHbIX

[] apxuBamus, XxpaHeHHe TEKYIIEH TEXHOJIOTHIECKOM HH(pOopMauy U e nanbHeias 00paboTka

[] BBOZ 1 mepeada KOMaHA 1 COOOIIEHHHT OIlepaTopa Ha KOHTPOJIEPHI U APYTHE yCTPOHCTBA CHCTEMBI
CymecrByromue SCADA-cuctemMbl

26. 3aoanue
Kakne SCADA-cucrems! TpeGyeT a1 paboThI IpeayCcTaHOBIEHHOE TporpaMMHoe obecniedenne MS Access?

[] MasterSCADA
[J Trace Mode

[] Ultralogik 32
1 Krug 2000

27. 3a0anue
Kaxne SCADA-cucTeMBI HIMEIOT BCTPOCHHYIO MOIEPKKY KOHTpoutepoB Lomicont?

[] MasterSCADA
[] Trace Mode
[] Ultralogik 32
[ Krug 2000
Poccuiickne SCADA-cucTeMbl

28. 3aoanue
Kakue n3 nepeuncnennsix SCADA-cucteM He SBISIOTCS POCCUHCKUMU

[] Genesis 32

[] MasterSCADA
[] Trace Mode

[] Ultralogik 32

[ Krug 2000



IIpunoxenue 3
3amanus K TeKyImeMy KOHTPOJIIO yCIIeBaeMOCTH

IlepedeHb BONPOCOB K JIAGOPATOPHBIM padoTam
JlaGopaTopHas padora Nel

«IIpoexrupoBanue ACP ypoBHs ¢ UCIIOJIb30BaHUEM s3bIKa ST»
Bonpocwr k 3awjume nabopamopnoii pabomoi:

1.  Hasuauenue u coctraB SCADA cucrem?

2.  Ha xakoM ypoBHE aBTOMaTH3auH UCONb3yIoTcsi SCADA cHCTEMBI.

3. Yro Takoe APM omepatopa.

4.  Kakue 3JeMeHTBI BU3YaIH3aIlHU UCIIOIB30BAIKICH Il co3nanns APM ormeparopa.
5. Kaxue kanasl ucrons3yrores mist peanusannn ACP ypoBHs.

6.  [laiite KpaTKyIo XapakTepucTHKY si3bika LD.

7. [aiite KpaTKyro XapakTepucTuky si3sika FBD.

8. [aiite kpaTKyro XapaktepucTuky sizsika SFC.

9.  [aiite KpaTKyio XapakTepuCTHKY si3biKka IL.

10. [aiire kpaTkyio xapakrepuctuky s3bika CFC.

11. Oxapaxrepusyiite s3Ik CTPYKTypHpoBanHoro Texcra ST.

12.  Yro Takoe omepatop B s3bike ST?

13.  Yro takoe uneHTUPUKATOPSHI B si3bke ST?

14. Yro Takoe Kio4eBbie ci1oBa B si3bike ST?

15. Yro takoe koHCTaHTHI B st3bKe ST?

16. Yro takoe pynkimu B s3bike ST?

17. Kakoe yrtBepkaeHue ucnonbdyercs B ssbike ST juist 3aBepuienust yreepxkaenus nosropenus (for, while, repeat) npexme, dyem

KOHEYHOE yCJIOBUE OYyAET BBHIIOIHEHO?
18. UYro Takoe OCHOBHAs TOYKA BXOZa B POTPaMMYy B si3bike ST?
19. Yro takoe maccuBsl B si3bike ST?
20. Kak OnuChIBAIOTCS BPEMEHHBIE MHTEPBAIIBI B A3bIKE ST?
21. Twun gaHHBIX B s361ke ST?
22. Ommnuus GyHKIUH OT QYHKIMK-6I0KA B s3bike ST?
23. C noMOIIbIO KAKKX OIEPATOPOB MOKHO TIOCTPOUTH LUK C YOBIBAIOIIMM CYETIUKOM B si3bike ST?
24. Yro Takoe CTpyKTypa B sA3bike ST?

JlabopaTopHasi paGoTa Ne2
«Pazpabotka ACP Ha s3p1ke SFC»
Bonpocwl k 3auume 1a60pamophoil pabonoi:

1 Oxapakrepusyiite 36K (QyHKIMOHaANBHOTO yrpaBierus SFC.

2 KakoBo Ha3HaueHHe nepexooB B s3bike SFC?

3 Uro Takoe 1Iar ¥ ero HazHaueHue B A3bike SFC?

4 Hazosure ocHOBHBIE 311eMeHTHI A3b1ka SFC.

5. Uro Takoe IOMONHUTENIBHBIHN (TTapajuIenbHbli) mar?

6 Ha xaxux sA3bIKax IporpaMMUpPOBAHUS MOKHO OIUCATH JeHcTBHUE B 1are?

7 Jnst xakux nponsBoacTs 361k SFC Hanbonee apdexruBen?

8 Kak moxHO 3aaTh ycioBue nepexona?

9. Hasnauenue u cocraB SCADA cucrem?

10. Ha xaxom ypoBHe aBromMaTu3anuu ucnons3yrorces SCADA cucremsl?

11. Yro takoe APM ormeparopa.

12. Kakue s1eMeHThl BU3yanu3alnuy UCIOIB30BAIKUCh A1 co3nanus APM onepatopa.
13. Kakue xaHasbl HCIIONIB3YIOTCSA I Pean3aliy CUCTEMBI YIIPABICHU.

14. JlaiiTe KpaTKy!0 XapaKTepUCTUKY sA3biKa LD.

15. Jlaiite kpaTKyro XapakTepucTuky si3bika FBD.

16. JlaiiTe kpaTKyro XapakTepucTuky si3bika SFC.

17. JlaliTe KpaTKyI0 XapaKTepUCTUKY sA3bIKa IL.

18. Jaiite kpaTkyro xapakTepucTuky s3bika CFC.

19. JlatiTe oncanue paboTHI JUCKPETHOW CHCTEMBI YIPaBICHUSL.

20. Kakye THIIBI JaHHBIX UCTIOIB30BAINCH IPUM BBITOJIHEHHH J1a00paTOPHOH paboTHI.
21. Hapucyiite cets IleTpu onuckBaronyro paboThl AUCKPETHOI CHCTEMBI YIIPaBICHHUSI.
22. Comnocrasbte cetb Ilerpu ¢ mporpammoii HanvcaHHO Ha A3bike SFC.

JladopaTopHasi pa6oTa Ne3
«Pazpaborka ACP Ha s3p1Ke LD»
Bonpocul k 3awyume nabopamopnou pabomoi:
Hasnauenue u coctaB SCADA cucrem?
Ha xaxom ypoBHe aBromMaTu3auuu ucnons3yrores SCADA cucteMsl.
Yro takoe APM omneparopa.
Kakue a1eMeHTbI BU3yalu3aliy HCIOIB30BaNNCh Ul co3nanust APM oneparopa.
OxapakTepusyiTe 3bIK JECTHUYHOMN nuarpammsl LD.
Uro Takoe KaTymka B s3bike LD?
UTto Takoe KOHTAKT B si3bike LD?

NN AE DD =



8. Kakum TUIIOM JaHHBIX TOIDKEH OBITh (haKTHYECKHUI MapaMeTp Il KOHTAKTOB M KAaTyIIeK?
9. st wero ciyxar csizu? Kakue cBsi3u pas3nigaroT B si3bike LD?
10. Yro siBisieTcst He06X0MMMbIM ycioBreM BoimonHeHust FFB B muarpamme LD?

JladopaTopHasi pad6oTa Ne4
«Paszpaborka ACP Ha si3pike CFC»
Bonpocul k 3awyume nabopamopnou pabomoi:
1 Hasnauenue u cocraB SCADA cucrem?
2. Ha kakom ypoBHe aBroMaru3anuu ucnoibs3yrores SCADA cucteMbl.
3. ro takoe APM oneparopa.
4. Kakue 3IeMCHTbI BU3yallM3aliy UCIIONb30BAIKUCH [UIs co3anus APM oneparopa.
5. Kakwue kaHasbl HCTIONB3YIOTCS uist peanmu3annu ACP ypoBHsL.
6. Jlaiite KpaTKyI0 XapakTepUCTHKY s3bika LD.
7.  [aiite KpaTKyro XapakKTepHCTHKY si3bika FBD.
8. [laite KpaTKyIo XapakTepucTUKy si3bika SFC.
9. JlaiiTe KpaTKyI0 XapakTepUCTHKY si3bika IL.
10. Jaiite kpartkyio xapaktepucTuky s3bika CFC.
11. B 4ém ormmane CFC ot FBD?
12. Omepanzsr B CoDeSys (KOHCTaHTBI, IepEMEHHbIE, anpeca, QyHKIHH).
13. Yro takoe CodeSyS? SI3piku mporpammupoBanus nomuepxusaemsie CoDeSys.
14. Tlopsinok emonsaerns CFC cxemsr B CoDeSys.
15. Ornnuus o6parroii cszu B CFC cxeme CoDeSys npu psiMOii CBS3H U CBS3U YEPE3 EPEMEHHYIO.
16. SI3p1kn nporpammupoBanus, moanepxkuBaembie CoDeSys.
17. YenoBexo-MamMHHBINA HHTEPQEIAC: TUIBI OIIHOOK 1 6OPHOA C HUMH.
18. YenoBexo-MamMHHBIH HHTEpdEc: CHHTaKCHIECKass MHOOPMAIIUS 1 CEMaHTHIECKIE 3HAHHSL.
19. Cumxenue CIOKHOCTH CHCTEMBI (TIPUMED).

JlabopaTopHasi pa6oTa NeS

«Pazpaborka ACP ¢ ucnons3oBanneM s3b1k0B IL, CFC u FBD»
Bonpocut k 3awume nabopamopnou pabomoi:
Hasnauenue u coctaB SCADA cucrem?
Ha xaxom ypoBHe aBromMaTu3auuu ucnonsdyrores SCADA cucteMsl.
Yro takoe APM omneparopa.
Kaxkue a1eMeHTsI BU3yalln3aliy HCIOIB30BaNNCh Ul co3nanust APM oneparopa.
Yro takoe CodeSyS? f3biku nporpammupoBanus noaaepxubaembie CoDeSys.
OxapakTepu3ynTe A3bIK CIIUCKa HHCTPpYKIui IL.
Jnst wero ciyxat MoauuKaTopsl B si3bike [L?
Yro Takoe oneparop B s3bike IL.
IMpeumymecta u HenocTaTku IL B cpaBHEHUH ¢ APYTUMH IPOMBIIUIEHHBIMHU SI3BIKAMH IPOTPaMMHUPOBAHHUSL.
10. [TaiiTe KpaTKyro XapakTepucTuky sspika LD.
11. Jlaiite KpaTKyt0 XapakTepucTHKY si3bika FBD.
12. TaiiTe KpaTKyro xapakrepucTuky ssbika SFC.
13. [TaiiTe KpaTkyro XapakTepucTuky sssika IL.
14. Naiite kpatkyro xapakrepuctuky ssbika CFC.
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IIpunoxenue 4

Bomnpochbl Kk NpoMeKyTOYHOH aTTecTalUU
Bomnpock! k 9K3aMeHy.

Hepapxuueckas CTpyKTypa TEXHUUYECKHUX IIPOLIECCOB. Y POBHU YIIPABICHUS IPOU3BOJICTBOM.
Hepapxudeckast CTpyKTypa TEXHUYECKHX IIporieccoB. TpeGoBaHus K HH(POPMALUH O TIpoIieccax.
Ocnosusle pynxnun SCADA-nporpaMm.
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Iokazarenn 00bEKTOB aBTOMATH3AIMU YUUTEIBaeMBbIX 1IpH Be1Oope SCADA-porpamm.
Omimmunst SCADA-niporpamm:

no paspabomke omoenbHbIX YHKYULL

no omaadke paspabomanHo2o nyivma

no peanuzayuu OmMoOeIbHbiX QYHKYUl

9.  no ucnomv3zyemoti annapamuo-npocpammHou naamgpopme

10.  no omkpeimocmu

11.  no obeayacusanuio noxynamens

12.  no sxonomuueckum noxazamensm

Pl IR

CocraB SCADA-porpaMm 1 ux KpaTkoe onucanue ¢ npuMepamu. Ilpenmymecrsa ucnonszoBanus SCADA-nporpamm.

13.  OcHoBHbIe TUIB 51361KOB TIporpammupoBanus B SCADA-nporpammax. [IpuMeps! peaan3aiuy Ha HUX MOCIeI0BaTeIbHbIX 0

KOMOWHAI[IOHHBIX CXEM.
14. Yenoseko-MammHHbI HHTEpEiic. MHTepdeiic monp30BaTess 1 ero pa3pabdoTka.
15.  Tumns omnbok u 60prda ¢ HUMH.
16. Cunrakcuueckas nHPOPMAIMSA U CEMAHTUYECKUE 3HAHUS.
17.  CroXHOCTH CHCTEMBI ABTOMATHYECKOTO yrpaBiaeHus. CHIKEHNE CII0KHOCTH CUCTEMBI (TIPUMED).

18. AnexsatHocTh uHTep(eiica. UnTepdelic moab30BaTeNs KaK CPEACTBO pabOThI CO CIOKHBIMU CHCTEMAMH (OCHOBHBIE TIOHSTHS).

19. TIpoekruposanue unrepdeiica nonbzosarens. OOUIKE TPHHIKIIBL.
20. TlpuMeHEeHHE ECTECTBEHHOTO A3bIKA B UHTEPPENCE.

21. KoauposaHue B 4eNOBEKO-MAIIMHHOM HHTEp(eiice. OToOpakenne nupopmaimu o nporecce. Komanap oneparopa. MeHro.

22. Tllpumenenue 6a3 TAHHBIX B CUCTEME YIIPABIIEHHS.

23. TIpoMblIUIEHHAS JTOKATBHAS CETh.

24.  Ceresas mozens OSI

25. APM omeparopa

26. MomupuKaTOpHI ¥ ONEPATOPHI B A3bIKE L

27. Ha3HaueHHE MepexooB B s3bike SFC

28. Omepanasl B CoDeSys

29. Yo Takoe CodeSyS? 3biku mporpaMmupoBanus noauepxkusaembie CoDeSys
30. SI3bIk crimcka uHCTpyKIMH IL

31. Ommmuus s3eikoB CFC ot FBD.

32. Ilar u ero Ha3Hauenue B si3bike SFC.

33. MaremaruuecKue MoJEH OOBEKTOB, UCIIONIb3yeMbIe B HHTEIPAJBHBIX CUCTEMAaX yIPABJICHHUSI
34. TlpumeHenue 6a3bl JAHHBIX JUIS YIIPABICHUS TEXHUYECKUM MPOLIECCOM.

35.  OcHoBHbIe QYHKLMH CHCTEM YIIPABICHHS

36. Meroasl nepenaun HHPOPMALMHK B CUCTEMAX yHPABJICHH

3ama4n K 5K3aMeHy.
3AJAYA 1

Jlana normdeckast QyHKIHS: f = XX, UX XX, WX XX U XX,
I'padmueckn peann3oBaTh JIOTHYECKYIO (YHKINIO, HCIIONB3Ys Takue Onoku s3bika TexHO-FBD mo6oit SCADA-cucremsl,

JIOTUYECKOE YMHOXXEHUE U JIOTUYECKOE CIIOKEHUE.
3AJIAUA 2

Jlana norudeckast QyHKIHS: f = XX, YX XX VXX, UX X,
I'padmueckn peann3oBaTh JIOTHIECKYIO (YHKIUIO, HCIIONB3Ys Takue Onoku s3bika TexHO-FBD mo6oit SCADA-cuctemsl,

JIOTMYECKOE YMHOXKCHUE U JIOTUYECKOE CIOXKEHUE.
3AJIAYA 3

Jlana normueckast QyHKIUS: f =X XX U XXX U X,
I'paduueckn peann3oBaTh JOIHMYECKYIO (DYHKLUIO, HCIONB3Yys Takue OJOKU sA3bika TexHO-FBD mo6oit SCADA-cuctemsl,

JIOTUYECKOE YMHOXKXEHUE U JIOTUYECKOE CIIOKEHUE.
3AJIAUA 4

Jlana noruueckast QyHKUIUS: f =X X, VXX, UX, X, UX,X,.

I'paduyeckn peann3oBaTh JOIHMYECKYO (DYHKLUIO, HCIONB3Yys Takue OJOKU sA3bika TexHO-FBD mo6oit SCADA-cuctemsl,
JIOTHYECKOE YMHO)KCHHE U JIOTHYECKOE CIOKECHHUE.
3AJTAYA 5

Jlana normdeckast QyHKIHS: f =X X, UX X, Ux x, UX,Xx, .

I'padmueckn peann3oBaTh JIOTHIECKYIO (YHKIUIO, HCIIONB3Ys Takue Onoku s3bika TexHO-FBD mo6oit SCADA-cuctemsl,
JIOTHYECKOE YMHOKCHUE U JIOTUYECKOE CIOKCHUE.
3AJTIAYA 6

KaK MHBCpCUsd,

Kak HMHBCpCHUsd,

KaKk WHBEpCHs,

KaK MHBEpCHs,

KaKk HMHBCpCHU-,



Jlana normueckast QyHKIUS: f =X XX XX, VX X, X, UXaX, UX,Xs.
I'paduueckn peannszoBaTh JOrHMUYECKYO (YHKLUIO, HCIONB3Yys Takue OJoKU s3bika TexHO-FBD mio6oit SCADA-cuctemsl,
JIOTHYECKOE YMHOKEHHUE U JIOTHUECKOE CII0KEHHUE.

3AJAYA 7
Jlana ormdeckast QyHKIHS: f =XX, UX X, UX XX UX, X, UXXx, .
I'padmueckn peann3oBaTh JIOTHYECKYIO (YHKIUIO, UCIIONB3Ys Takue Onoku s3bika TexHO-FBD moboit SCADA-cuctemsl,
JIOTHYECKOE YMHOKEHUE U JIOTHUECKOE CII0KEHHUE.

3AJAYA 8
Jlana norudeckast QyHKIHS: f =XX UX X, UX,Xy UX, XX,
I'padmueckn peann3oBaTh JIOTHYECKYIO (YHKIUIO, HCIIONB3Ys Takue Onoku s3bika TexHO-FBD mo6oit SCADA-cuctemsl,
JIOTHYECKOE YMHOKCHUE U JIOTUUECKOE CIOXKCHUE.

3AJJAYA 9
Jlana normueckast QyHKIUS: f =X X, X U XXX, UX X, X, UX, XX, UXX, UX X)X .
I'paduueckn peann3oBaTh JIOTHIECKYIO (YHKIHMIO, HCIONb3Ys Takue Onoku s3bika TexHo-FBD moboit SCADA-cucremsl,

JIOTHYECKOE YMHOXKEHHUE U JIOTUYECKOE CIOKEHHE.
3AJAYA 10

Jlana sormdeckast QyHKIAS: f =X XX UX X, UX X, UX X, UX,X3X,.
I'padmueckn peann3oBaTh JIOTHIECKYIO (YHKIHUIO, HCIIONB3Ys Takue Onoku s3bika TexHO-FBD moboit SCADA-cuctemsl,
JIOTHYECKOE YMHOKEHUE U JIOTHUECKOE CII0KEHHUE.

3AJAYA 11
IIpuBeanTe NTUCTHHT MPOrpaMMBbI Ha si3bIke TexHO-ST a1 pacuera BeIpaxkeHus: y = a + b —2c.
Tun aprymentoB Real.

3AJIAYA 12
[puBeanTe JIMCTHHT IPOrpaMMBbI Ha si3bIke TeXHO-ST m1s pacdera BeIpaxkeHus: y = ab + 0.5c.
Tun aprymenros Real.

3AJIAYA 13
IpuBeanTe IUCTHHT MPOTPaMMBI Ha si3bIke TeXHO-ST a1 pacuera BeIpaxkeHus: y = a-exp(b-c).
Tun aprymenros Real.

3AJAYA 14
[IpuBeanTe IUCTHHT NPOTPaMMBI Ha si3bIKe TeXHO-ST Ay pacueTa BBIpaXKEHHUS: Y = a
Tun aprymentos Real.

—0.5h+c3h.

3AJJAYA 15
IIpyBeauTe THCTHHT IPOTPaMMEI Ha s3bIKe TexHO-ST IS pacdeTa BuIpaxeHus: y = In(a)+e’-2c.
Tun aprymentos Real.

3AJIAYA 16
[puBequTe TUCTHHT POrPAMMBI Ha si3bIKe TeXHO-ST Juist pacuera BhIpaKeHus: y = sqri(a+b+e°).
Tun aprymentos Real.

3AJAYA 17
IpuBeMTe TUCTHHI IPOrPaMMbI Ha si3blke TeXHO-ST uIs pacuera Bhipaxenus: y = a’+2b-4ac.
Tun aprymentos Real.

3AJJAYA 18
[puBenuTe MUCTHHT MpOrpaMMBI Ha si3bIKe TexHO-ST a1 pacuera Belpaxkenus: y = 2a/b+In c.
Tumn aprymenToB Real.
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