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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS 11O JUCHUIIVIMHE

KOI[ 1 HAUMCHOBAHUC

HaumMmeHoBaHMe mToka3zaTens

Kareropus (rpynma) | Kon n HanmMeHoBaHMe WHIUKATOPa
. OLICHMUBAHUS PE3yJIbTaTa
KOMITETCHIIU KOMITETCHIIUU JOCTIOKCHHS
00y4YeHHUS 0 TUCIUILTHHE
KOMITETCHIINH
Oo6menpodeccuo- | OIIK-3 Croco6es | OIIK-3.1 Opranu3oBbl- | 3HATB:
HaJIbHBIE KOMIIETECH- | OpTaHU30BHIBATH BaeT paboTy MO COBEP- | MPUHITUITBI IOCTPOCHUS CUCTEMBI

1145051

paboTy 1O COBEpIIeH-
CTBOBAaHHIO, MOJICPHU-
3a0Md W yHU(PUKAIAN
BBIITYCKACMBIX H3JICITHN
U UX DJIEMEHTOB

LIEHCTBOBAHMIO,
MOJICPHU3AIUU U
YHUPHUKAITIHN BBITyCKa-
€MbIX U3IEINN U UX
3JIEMEHTOB

I'CI1, mpusnIUMTE yHU(pHUKATANA
7ic31 (X104 8

Ymers:

HCITOJIB30BATh MTPUHITUTIBI
YHU(PUKAIIHA, COBMECTUMOCTH U
CTaHIapTH3AIMH TIPU Pa3padbOTKe
CHCTEM YTPaBICHUS

Baanern:

HaBLIKAMU MIPOEKTUPOBAHUS
pa3pabOTKN HOBBIX M MOJCpPHHU-
3l CYIIECTBYIOIIUX CHCTEM
aBTOMATH3aIlMH, a TaKke HX
COCTaBJISIOIIMX C HCIIOJb30BaHU-
eM 0a30BBIX MPUHIUIIOB ITOCTPO-
eHust TpuOOPOB

Oo6memnpodeccuo-
HaJIBHBIC KOMIICTCH-
181201

OIIK-10 Criocoben
pa3pabaThiBaTh METOIbI
CTaHJApPTHBIX UCIbITA-
HUI 10 ONpeaeICHUI0

OIIK-10.1 Pazpabatsi-
BaeT METO/bl CTaHAAPT-
HBIX UCITBITAHUH IO
OIIPE/ICIICHHIO TEXHOJIO-

3HaTh:

METOJIUKH MPOBEICHUS
WCIBITaHUI Ha EHCTBYIOMIMX
00BEeKTaxX MO OMPEICTICHHIO

TEXHOJIOTHYECKUX THYECKHX MOKa3aTeed | TEeXHOJOTHYECKUX TToKa3aTesei
nokazareinell aBTOMaTH- | ABTOMaTH3UPOBAHHOTO | aBTOMATU3UPOBAHHOTO
3UPOBAaHHOTO  MPOU3- | IPOU3BOJICTBEHHOTO MIPOM3BOICTBEHHOTO
BOJICTBEHHOTO  000pY- | 000pYy/I0OBaHHMS ITPU 00opynoBaHuUs
JIOBaHHUS MPOEKTHPOBAHUH
CHCTEM YIpaBJICHUS, Ymets:
KOHTPOJISl ¥ IMATHOCTHU- | IPUMEHSITh COBPEMEHHbBIE
KH WH(QOPMAIMOHHBIE TEXHOJIOTUH U
TEXHUYECKUE CPEICTBA JUIS
MPOBEACHUS U 00paOdOTKH
Pe3yIBTaTOB KCIIEPUMEHTOB.
Baaners:
HaBBIKAMHU Pa3pabOTKH METOJ0B
CTaHJApTHBIX WCTIBITAaHUH,
HaBBIKAMU TUTAHUPOBAHUS
9KCIIEPUMEHTOB M O00pabOTKH HX
pe3yibTaTOB ~ NpU  HOMOIIH
COBPEMEHHOTO  MPOrPaMMHOI0
oOecrieyeHus
[Ipodeccrnonansusie |I1K-1 Cnoco0en |[IK-1.1 [Ipoektupyer  |3HaTh: OCHOBHBIC (DYHKIIMOHAIIb-
KOMITETEHIIUU OCYIIECTBIISITh  MOJIEP- | HOBBIE aBTOMATH3UPO- | HbIE 2IEMEHTHI aBTOMATHKH,

HU3ALUI0 M aBTOMAaTH-
3alHI0 JIEHCTBYIOLUX U
IIPOCKTUPOBAHUE

HOBBIX aBTOMAaTH3HPO-
BaHHBIX U aBTOMaTHYe-
CKUX  IIPOM3BOJCTBEH-

BaHHBIC 1 aBTOMAaTH4C-
CKHC NPOU3BOACTBCH-
HBIC U
TCXHOJIOIH4YCCKUC
MMPOLCCChI C UCITOJIB30-
BaHUCM aBTOMATU3UPO-

YCTPONCTBA U MOICUCTEMBI
CHUCTEM YIIPABJICHUS, KOHTPOJIS U
JIUArHOCTHKH; CIIOCOOBI COTTIaco-
BaHUsI DJIEMEHTOB ITPH TIPOCKTH-
POBaHUM MOJICHCTEM.

YMeThb: pa3padaThIBaTh MOJICIN




HBIX U TEXHOJOTHYe-|BaHHBIX CPEACTB U MOJICUCTEM Ha OCHOBE CTaHIapT-
CKMX  TIPOIIECCOB  C|CHCTEM TEXHOJIOTHYC- |HBIX UCTIOJHUTEIBHBIX U YIIPAB-
HCII0JIb30BaHUEM CKOI IMOJTrOTOBKH JISFOIINX YCTPOHCTB, CPENICTB
ABTOMATU3UPOBAHHBIX | IPOU3BOJICTBA AaBTOMATHUKH, U3MEPUTEIHLHON U
CPeICTB W CHCTEM BBIYMCIIUTEIbHON TEXHUKH B
TEXHOJIOTHYECKOM COOTBETCTBUH C TEXHUYECKUM
MOATOTOBKUA TPOU3BOJ- 3aJJaHUCM.

CTBa, pa3pabaThiBaTh U Bnanerb: HaBbIKAMU NPOEKTHUPO-
MIPAKTHYECKH PEATH30- BaHUsA CHUCTEM  YIIpaBJICHUS,
BBIBaTh CpEACTBA U KOHTPOJIS " JIMarHOCTUKH,
CHCTEMBl aBTOMAaTH3a- 0a30BBIM HMHCTPYMCHTApHEM ISt
OMA W yIpaBIICHUS MIPOBEPKH KadecTBa pa3paboTaH-
pa3IMYHOTO  Ha3HadYe- HOM CHCTEMBI.

HUS

2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

1. Komnerenmusi OIIK-3. Coco6eH opraHu3oBbIBaTh pabOTy MO COBEPIIICH-
CTBOBAHHIO, MOJICPHU3AIMN U YHU(DUKAIIUH BBIITYCKAEMbBIX U3JICIIUNA U UX DJIEMEHTOB

I[aHHaH KOMIICTCHIIMA (1)0pMI/Ipy€TCH CICOAYIOINMHU JUCHUILIMHAMHA.

Cragus HanmeHnoBaHus IMCIUIUIMHBI
1 IIpoekTUpOBaHUE CUCTEM YIIPABICHHUS, KOHTPOJIS U JUarHOCTUKU
2 [Ipon3BoicTBEHHAs TEXHOJIOTNYECKas (IPOEKTHO-TEXHOIOIMUECKast) MPaKTUKa

2. Komnerenuusi OITK-10. Criocoben pa3pabaTpiBaTh METOABI CTaHIAPTHBIX
VCIIBITAHUN 110 ONPEIETIEHUI0 TEXHOJIOTHYECKUX MOKA3aTENE aBTOMATU3UPOBAHHOTO
IIPOU3BOICTBEHHOTO 000PYAOBaHUS

JlanHast KoMIieTeHIUsT HOPMUPYETCS CACAYIOITUMU TUCIUTUTMHAMMU.

Cragus HaumeHoBaHMs TUCHUIUIMHBI
2 [IpoekTupoBaHue cucTEM YIIpaBIEHUs], KOHTPOJISI U JTUArHOCTUKHU
3 [Tpou3BoacTBEHHAS TEXHOJIOTHUYECKas (IPOEKTHO-TEXHOJIOTHYECKas) MPAKTUKA

3. Komnerenmus IIK-1 CrnocoGeH ocymiecTBiIsITh MOACPHU3AINIO U aBTOMa-
THA3ALUI0 JEUCTBYIONIMX U MPOEKTUPOBAHNE HOBBIX aBTOMATU3UPOBAHHBIX U aBTOMAa-
TUYECKUX MPOU3BOACTBEHHBIX M TEXHOJIOTMYECKHX ITPOLIECCOB C HMCIOJIB30BAHUEM
aBTOMATU3WPOBAHHBIX CPEJCTB U CHCTEM TEXHOJOTHYECKOU MOATOTOBKHU MPOU3BOJ-
CTBa, pa3padaTblBaTh U MPAKTUYECKHU PEATU30BbIBATH CPEJCTBA U CUCTEMbI aBTOMa-
THU3ALWN U YIPABICHUS PA3IUYHOIO Ha3HAYCHUS

I[aHHaﬂ KOMIICTCHIIUA (I)OpMI/IpyeTC}I ClIeaAyromuMH JUCIHUIINIMHAMU.

Cragus HanMeHoBaHMs TUCITUTUTMHBI
1 IIpoexkTnpoBaHUE CUCTEM YIIPABIECHHUSI, KOHTPOJISI U TUArHOCTHKHU
2 ABTOMaTH3aIUs TPAHCIIOPTHO-CKIAJCKUX ONEpalliii U IOTUCTUKU
3 PacnipeneneHHbIe HHPOPMAIIMOHHO-YITPABIISIONINAE CHCTEMBI
4 Pacnipenenennbie poOOTOTEXHHUECKHE CHCTEMBI
S) ITpou3BOACTBEHHAS IPEAAUIUIOMHAS IPAKTUKA




3. OBPBEM JIUCHHUITVINHBI

OO6mas Tpy10€MKOCTh JUCIUIUIMHBI COCTaBIISIET S 3a4. enqunui], 180 wyacos.
JIuCIuIuIHA peaanu3yeTcs B paMKax MPaKTHICCKOHN MOATOTOBKH.

CDopMa HpOMe}KYTOqHOﬁ arrecraumuu JK3aMCH
N Bcero | Cemectp

Bun yuebnoit pabotbl 4ACOB No 1
OO01mas TpyA0eMKOCTh TUCIUTUIHHBI, 4aC 180 180
KonTakTHasi padora (ayAuTOpHbIE 3aHATHSN), B TOM YHCJIE: 55 55
JIEKIUU 17 17
J1a00paTOpHBIC 17 17
IIPAKTHYECKUE 17 17
IPYNIOBBIE KOHCYJIBTALUU B IEPUOJ TEOPETUYECKOTO 00YUCHHUS U 4 4
MIPOMEKYTOYHOM aTTECTALNK
CamocrosiTesibHasA padoTa CTYJAE€HTOB, BKJIKYAs HHAUBHAY- 125 125
aJIbHbIE M TPYNIIOBbIE KOHCYJIbTAIIMU, B TOM YHCJIE:
KYPCOBOM IPOEKT
KypcoBas paboTa 0 0
pacdeTHO-rpaduIecKoe 3a/1aHNe 17 17
WHIMBUAYAIBHOE JIOMAIIIHEE 33/JaHUe 0 0
caMmocTosiTeNTbHas paboTa Ha MMOATOTOBKY K Ay JTUTOPHBIM 3aHATHUSIM 72 72
(JlekMK, TpaKTUYECKUe 3aHATHUS, JTJa0OPATOPHBIC 3aHATHSA)
9K3aMeH 36 36

4. COAEP KAHUE ITUCHUIIJINHBI

4.1. HaumeHOBaHMe T€M, UX COJepPKaHNE U 00bEM

Kype _1 . Cemectp _1

O0BeM Ha TEMATUYECKUI
paszien mo BuaaM yueOHOH
Harpy3KH, 4ac

No HanmenoBanue paznena ® ° ;
— o]
/11 (kpaTKoe ComepIKaHue) £ = S
c | §.| 25
= | £z| 28| £¢
=1 2 5 o & S o
= s & O 5 = =
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= = & = o O =
1.0061mume Bompochl NPOEKTUPOBAHUS CUCTEM YITPABJICHUS, KOHTPOJIS U AMATHOCTUKH
OCHOBHBIE TIOHATHS TIpolecca NpoekTupoBaHus. Creru- 4 4 4 18

¢uKa MPOEKTUPOBAHUS CHCTEM U KOMIUIEKCOB C Y4E€TOM
OTpaHMYEHUN. OTanbl MPOEKTUPOBAHUA, 3Tall 3CKU3HOTO
npoekTHpoBanus. OO0mmue Bompockl paszpaborku T3 Ha
IIPOCKTUPOBAHUE CHUCTEM YIPABIICHHS, KOHTPOJIS U Jua-
THOCTUKM C YYETOM pALMOHAIBHOIO MCIIOJIb30BaHUS
CBIPBEBBIX U DHEPrETHUYECKUX pecypcoB. [IpumepHas cxema
cocraBa T3 Ha npoektupoBanue. OGN ANTOPUTM MTPOEK-
TUpOBaHMsl. TEeXHOJOTrMM OOBEKTHO-OPUEHTHPOBAHHOIO




aHaJIM3a U MPOEKTUPOBAHUSA JJISi KOHTPOJIS U 00ecreueHus
MPOU3BOJICTBEHHOW M HSKOJOTMYECKOW Oe30MacHOCTH Ha
pabounx Mectax. MeTOIMKH KOHILENTYaJbHOTO MPOEKTHU-
poBaHus M UHGOPMALIMOHHOHN MOIEPKKH ITAMOB KU3HCH-
HOT'O LIMKJIa TPOMBILUICHHBIX U3JEIHI.

2.01

all 3CKM3HOr0 MPOEKTUPOBAHMS

IIpumenenue CAIIP B 3CKM3HOM HPOECKTUPOBAHMM IS
pa3pabOTKU OTNIETbHBIX YCTPONCTB U CUCTEM YIIpaBJICHUS,
KOHTpOJIA M JMArHOCTUKH. MaremaTu4ecKue OCHOBBI
npoekTupoBaHus. Pa3zpaboTka cucTeM yrpaBiieHUS C
UCIIOJIb30BAHUEM  CTAaHIAPTHBIX  HUCIOJHUTENIBHBIX U
YOPABJISIIOLIUX YCTPOUCTB B CUCTEME aBTOMATU3UPOBAHHO-
ro npoexktupoBanus. UMnopt mMozenu B cpeny Juisi KUHeE-
MaTUYECKOI0 ¥ JMHAMMYECKOr0 aHaIu3a C LIEIbI0 MIPOBEP-
KM pPalMOHAJIBHOCTU HCIOJb30BAHUS  SHEPreTHUUECKHUX
pecypcoB Ha ocHoBe CAE cucremsbl. Ycrpanenue u30bl-
TOYHOCTH, 3aJlaHU€ 3aBUCHUMOCTEH U HCIOJIb30BaHUE
orpannyeHuil. [IpoekTupoBanre CEeHCOPHOI MOJICUCTEMBI C
y4eTOM TPeOOBaHMI MPOU3BOJICTBEHHONW U IKOJIOTHYECKOM
Oe3omacHOCTH Ha pabounx Mectax. CozmaHue MPUBOJIOB U
aHajau3 JIMHEWHOW nuHaMuku. JloGaBieHuME HETUHEHHBIX
3¢ (peKTOB B MEXaHUYECKHUX 3BEHbSIX U CPABHEHUE PE3YIib-
TaTOB C JIMHEHHBIMH MOJICJISIMHU.

18

3.3.D1an TEXHUYECKOTO MPOCKTHPOBAHHUS

CucreMbl YIpaBJICHHUS, KOHTPOJS W JIUATHOCTHUKU: WH-
CTPYMEHTBl M TOIXOAbl K pa3paborke. [IpumeHenue
MPOMBINIICHHBIX KOHTPOJUICPOB, JTAaTYUKOB W HCITOJTHU-
TEIbHBIX MEXaHU3MOB TpU Pa3pabOTKE TEXHUYECKOTO
npoekta. [logxomsl K  TOCTPOCHUIO  MPOTPAMMHO-
anmapaTHOTO KOMILIEKCa CUCTeMbl yrpaBieHus. MHTerpa-
st cuctembl ynpasieHus B SCADA-cucremy ympasiie-
HUS TEXHOJIOTMYECKUM MPOIECCOM COTTIACHO TPEOOBaHUSIM
KOHTPOJISI U 00ECTICUeHUsT TIPONU3BOJACTBEHHON M YKOHOMH-
yeckoii Oe3zomacHocTH Ha paboumx mecrax. Pa3paboTka
JIOKYMEHTOB OITMCHIBAIONIUX TEXHUYECKHE PEIICHHS TIO0
CO3JIaHUI0 pOOOTOTEXHUYECKON CHCTEMBI.

18

4.4.9tan BelllycKa pabouyel JOKYMEHTAIlMH U COTIPOBOXAEHHUE ITPOEKTa

Pa3zpaboTka pabodell TOKyMEHTAllMM CHUCTEM Ha OCHOBE
MEXIYHApOAHBIX M pocCHicKUX cTraHaapToB. CepTuduxa-
LU MPOEKTAa C YYETOM IKOHOMHYECKHUX, DKOJIOIMYECKUX,
COIIMAIBHBIX U IPYTUX OTPAaHUYECHUM.

5

18

BCEI'O

17

17

17

72

4.2. ConepxaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHI

/1

HaunmenoBanue
paszaena TUCIUTIITNHbBI

Tema MPAKTUYCCKOI'O 3aHATHUA

K-Bo
4acoB

K-Bo
4acoB
CPC

cemecTp No 1

1. O6uwme Bompockl

TEXHHUYCCKUX CUCTCEM

CocraBiieHHE TEXHUYECKOTO 3a1aHUS Ha
MIPOEKTUPOBAHUS pOOOTO- | MPOEKTUPOBAHUE CUCTEMBI YIIPABICHUS U
KOHTPOJISI C YYE€TOM PaliMOHAJIbHOTO




WCTIOJIb30BAHUS CHIPHEBBIX U SHEPreTHYEC-
CKHX PECYpCOB.

2. JTaI 3CKU3HOro [ToaroroBka 3D moznenu o0bvexkra B CAD 2 2
MIPOEKTUPOBAHUS CUCTEME.
2. OTal YCKU3HOro CraTnyecKuil U TUHAMUYECKUN aHaINu3 2 2
IIPOEKTUPOBAHUS Mozenu B CAE cucreme ¢ 1enpko mposep-
KM pallMOHaIbHOCTH HCIIOIb30BaAHUS
SHEPreTUYECKUX PECYPCOB.
2. JTaI 3CKU3HOr0 [IpoBenenue COBMECTHOTO MOJAEINPOBA- 2 2
MPOEKTHPOBAHUS HUSI MEXaHUKH U CHCTEM YIIPaBJICHUS
00BEKTOM
3. DT1an TeXHUYECKOTro Bb100p IpOMBIIIIIIEHHBIX KOHTPOJIIEPOB, 2 2
MIPOEKTUPOBAHUS JATYUKOB U UCTIOTHUTEIbHBIX MEXaHU3-
MOB IIPH Pa3padOTKe TEXHUIECKOTO
MIPOEKTA CUCTEMBI yIIPABICHUS
3. DTan TeXHUYECKOTro [IporpaMMupoBaHue CUCTEMBI yIIpaBJie- 3 3
MIPOEKTUPOBAHUS HUS TEXHOJOTMYECKUM MIPOIECCOM Ha
OCHOBE ITPOMBIIIJICHHOTO KOHTPOJIJIepa
3. DT1an TeXHUYECKOro WHTerpanus cucTeMsl yIpaBieHUs B 2 2
MIPOSKTUPOBAHHUS SCADA-cuctemy ynpaBieHHUs] TEXHOIIO-
THYECKUM IIPOIIECCOM COTIIacCHO TpeOoBa-
HUSM KOHTPOJIS U 00eCrieueHus IPOn3-
BOJICTBEHHOH ¥ SKOHOMHYECKOU
0€30MacHOCTH Ha pabOUUX MECTax.
4. Oran BeIycKa padboueii | PazpaboTka pabodeil TOKyMEHTAIlUU U 2 2
JOKYMEHTALUK ¥ CONPO- | CepTH(UKAIMS CUCTEM Ha OCHOBE MEX/1Y-
BOXKJICHUE MIPOCKTA HApPOJHBIX M POCCHICKHUX CTAaHIapTOB
NTOI'O: 17 17
BCEI'O: | 17 17
4.3. ConeprxaHue JJa0OPATOPHBIX 3aHATHI
Ne HanmeHnoBanue Tema 1abopaTopHOTO 3aHATUS K-Bo K-Bo
n/n paszena JUCHUIUTUHBI 4acoB 4acoB
CPC
cemectp Nel
1 | Oran scku3Horo mpoektupo- | CocraBieHue (parMeHTOB TEXHU- 4 4
BaHUS YEeCKHUX 3aJJaHUH CHCTEM aBTOMATH-
3aluu
2 | Dran TeXHWYeCKOTro NpoekTH- | CocTaBiIeHNE CTPYKTYPHBIX CXEM H 4 4
pOBaHHUS CXEM aBTOMAaTH3allMHU MPOLIECCOB
3 | Dranm TexHWYeCKOro MpoeKkTH- | Pa3zpaboTka MIPUHIMITAAIBHON 4 4
pOBaHUs CXEMBI AJIEKTPOTEXHUYECKOTO
YCTpOMCTBA
4 | DOran  Beimycka  paboueii | CocTaBneHne pabo4yero mpoeKTa u 5) 5)

ACHUC ITPOCKTA

AOKYMCHTAIUKU W COIIPOBOXK-

pabouei JOKyMEHTaIu!




| UTOT'O: | 17 | 17

4.4. ConepxaHue KypcoBOro npoexkra/padornl

He npenycMOTpeHO y4eOHBIM ILIAHOM.

4.5. Conep:xanue pacueTHO-rpa¢uuecKoro 3aJaHusl,
HHIMBHUAYAJbHBIX TOMALIHUX 3aaHUI

He npenycMOTpeHO y4eOHBIM TUTAHOM.
5. OHEHOYHBIE MATEPUAJIBI JIJISA HPQBEI[EHI/I}[ TEKYHIEI'O
KOHTPOJISI, IPOMEXYTOUYHOU ATTECTALIUA
5.1. Peasu3anus KoOMIeTeHINI

1. Komnerenuus OIIK-3 CnocoOeH opraHu3oBbIBaTh pabOTy MO COBEPIIECH-
CTBOBAHUIO, MOJICPHU3AIUU U YHU(DUKAIIUH BBIMTYCKAEMbIX U3JICJIUNA U UX JIEMEHTOB

Hanmenopanme HHAUKAaTOpa JOCTUXKCHUA
KOMIICTCHII N

OIIK-3.1 Opranu3oBsIBaeT paboTy 10 COBEPIIEH- DK3aMeH, 3alIuTa JJabopaTOPHBIX padoT
CTBOBAHUIO, MOACPHU3AIIUN U yHI/I(I)I/IKaLII/IH BBIITYC-
Ka€MbIX I/I3]1€HHI7] 1 UX 3JICMCHTOB

Hcnons3zyembie cpeacTBa OleHUBAHMS

2. Komnerenmust OITK-10 Cnocoben pa3pabaThiBaTh METOMBI CTaHAAPTHBIX
UCIIBITAaHUM TI0 OTNIPEICIICHUIO TEXHOJIOTHYECKUX TTOKa3aTesiell aBTOMaTU3UPOBAHHOTO
MIPOU3BOJICTBEHHOTO 000PYAOBAHUS

HanMeHoBaHMe MHAMKATOPA JOCTUKECHUS
KOMIIETEHIUU
OIIK-10.1 Pa3pabatbiBaeT METO/bI CTAaHIAPTHBIX DK3aMeH, 3alIuTa J1a00paTOPHBIX padoT
HCIILITAHWUHU 11O OMPECACIICHUIO TEXHOJIOTNYECKUX
HOKa3aTesei aBTOMaTU3MPOBAHHOTO ITPOU3BOI-
CTBEHHOT'0 000pYA0BaHHMS IIPU IPOESKTHPOBAHUU
CHUCTEM YIIPABJICHU A, KOHTPOJIA U TUATr'HOCTUKHN

HCHOHLSyeMLIe cpeacTBa OUCHUBAHUA

3. Komnerenuus I1K-1 CriocoGeH ocCyIiecTBIATh MOACPHU3ALINIO U aBTOMa-
TU3ALMIO JEHCTBYIOIINX U MPOEKTUPOBAHUE HOBBIX aBTOMAaTU3MPOBAHHBIX U aBTOMa-
TUYECKUX MPOU3BOJCTBEHHBIX M TEXHOJOTMYECKHX MPOLECCOB C HCIIOIb30BAHHEM
aBTOMAaTU3UPOBAHHBIX CPEJCTB MU CUCTEM TEXHOJOTMYECKOW MOArOTOBKH IPOU3BOJI-
CTBa, pa3pabaTbiBaTh U MPAKTUUYECKH PEaTH30BBIBATH CPEACTBA M CHCTEMbI aBTOMa-
TU3ALUU U YIPaBICHUS PA3JIMYHOIO Ha3HAUYCHHUS

HanmeHnoBanue nHIuKaTopa 10CTHKEHUS
KOMIIETEHIIHA
[IK-1.1 IlpoexTrpyeT HOBBIE aBTOMaTH3UPOBAaHHBIE DK3aMeH, 3aluTa JJabopaTopHBIX paboT
Y aBTOMaTHYECKHUE [IPOU3BOJCTBEHHBIE U TEXHOJIO-
THUYECKHUE IMPOLIECCHI C UCTI0JIb30BaHUEM aBTOMATH-
3UpPOBAHHBIX CPEJCTB U CUCTEM TEXHOJIOTHYECKOH
HOJTrOTOBKH IIPOU3BOJICTBA

I/ICHOHB3yeMLIC cpeacTBa OUCHUBAHUA




5.2. TuNoOBbIe KOHTPOJIbHBIE 32aHUS J1JIsl IPOMEKYTOYHOM aTTeCcTAlUN

5.2.1. IlepevyeHb KOHTPOJbHBIX BONPOCOB (THIOBBIX 3aIaHUI1) AJIs1 IK3aMeHa

HaumenoBanue
pazjiesna IUCIUILUIUHBI

Copep:xaHuie BOIPOCOB (TUIIOBBIX 3aJaHUIA)

1 | 1. O6ume Bompocsl
POEKTUPOBAHHS CHCTEM

~ow

OcHoBHBIE IOHATHUSA IIpoLecca npoekTupoBanus. Cre-
uHUKa MPOSKTUPOBAHKS POOOTOTEXHUYECKHX CUCTEM
Y KOMIUIEKCOB C Y4ETOM SKOHOMUYECKHUX, IKOJIOrHYe-
CKHUX, COLMAIBHBIX OTPAaHUYCHHUNA. DTaIbl IPOSKTUPO-
BaHUs, 3TAIl 3CKU3HOTO POEKTUPOBAHUS.

O6mmue Bompockl pa3padotku T3 Ha MPOSKTHPOBAHUE
CUCTEM YIMpaBIEHUS, KOHTPOJIS U IMAaTHOCTUKU C yde-
TOM PalMOHAIBLHOTO HCIIOJE30BAHMS CHIPHEBBIX U
SHEpreTHUecKux pecypcos. [Ipumepnas cxema cocta-
Ba T3 Ha NPOEKTUPOBAHUE CUCTEMBI.

OO01muii anropuT™ IPOEKTUPOBAHUS.

TexHonornu 0ObEKTHO-OPUEHTUPOBAHHOIO aHAJIN3A U
MPOEKTUPOBAHUS JJIsI KOHTPOJIS M 0OecTeueHus mpo-
M3BOJICTBEHHON U 3KOJIOTMYECKON O€30MacHOCTH Ha
pabouux MecTax.

MeToarKH KOHIIETITYaTbHOTO IIPOCKTUPOBAHUS U
MH(OPMALMOHHON TOJACPKKHU ITANOB KUIHEHHOTO
IIUKJIa TPOMBIIIJICHHBIX U3ICTUI.

2 | 2. DTamn 3CKU3HOro
POEKTUPOBAHHMS

10.
11.

12.

13.

14.

Ha3znauenue, cTpykTypa, Ki1accupukanus 1 GyHKIUN
cuctemHoit cpeapl CAIIP nns pa3paOoTKu OTAEIBHBIX
YCTPOMCTB U CUCTEM.

CAD/CAE/CAM cuctemsl. Buasl o0ecnieuenus
CAIIP u mecto CAIIP B MHTErppOBaHHBIX CHCTEMAX.
Bzaumocssss CAIIP u cuctem TeXHOIOTHYECKOTO
IIPOEKTUPOBAHHUS.

Texnonoruu unrerpauun CAD u CAE.
MatemaTnueckue OCHOBBI IPOEKTUPOBAHUS CHCTEM.

. PazpaboTka Monenu 00beKTa ¢ UCMOIb30BaHUEM
CTaHJApPTHBIX UCIIOJHUTENBHBIX U YIIPABISIONINX
YCTPOMCTB B cUCTEME aBTOMATHU3UPOBAHHOTO MTPOEK-
TUPOBAHMS C YIETOM oOecrieueH st 5KOHOMUYECKOM
paloHaIbHOCTH.

. UMnopt Mozienu B cpey i1l KHHEMaTU4YECKOrO U
JTUHAMHYECKOI0 aHAJIM3a C LENbI0 MPOBEPKH PaIlo-
HaJIbHOCTH MCIIOJIb30BaHMsI SHEPTETUYECKUX PECYPCOB
Ha ocHoBe CAE cucremsl.

[IpoexkTrpoBaHNe CEHCOPHOU MOACUCTEMBI C YUETOM
TpeOOBaHUI TPOM3BOJICTBEHHOM U SKOJIOTUUECKON
0e30macHOCTH Ha pabounx MEcTax.

Onnmnre npumenenne CAIIP B 3ckM3HOM IPOEKTH-
POBaHMH JUIsl MOAEIMPOBAHUS U TEOPETUUECKOTO
000CHOBaHHUS MPEAIaraéMbIX TEXHUYECKUX PEIICHUH.

3 | 3. DTan TEXHUYECKOro
IPOEKTHPOBAHMS

15.

16.

OnumuTe HHCTPYMEHTHI M MOIXOBI K pa3paboTke-
IIPOMBILIEHHBIX CUCTEM.

B ueM 3akarouaeTcss IpUMMEHEHUEe TPOMBILIUICHHBIX
KOHTPOJIJIEPOB, JaTYMKOB U UCIOJHUTEIbHBIX MEXa-




HU3MOB U pa3paboTKe TEXHUYECKOTO MPOeKTa?

17. Onummre noaX0bl K TOCTPOSHUIO TPOTPaMMHO-
anmnapaTHOro KOMILUIEKCca POOOTOTEXHUYECKON CUCTe-
MBI.

18. Kak ocy1iecTBUTh HHTETPALIMIO CUCTEMbI YIIPaBICHUS
po6orom B SCADA-cucTemMy ynpaBieHHUs TEXHOJIOTH-
YEeCKUM MPOIIECCOM COTJIACHO TPEOOBAHUSAM KOHTPOJIS
1 o0ecrnieueHust TPOU3BOJICTBEHHONW U IKOHOMUYECKOU
0€301acHOCTH Ha pabounx MecTax?

19. Pa3paboTka TEXHUYECKOTO MPOEKTA, OMUCHIBAIOIIETO
TEXHUYECKHE PELIeHUs 10 CO3aHUI0 pOOOTOTEXHHUYE-
CKOW CHCTEMBI.

4, 4. Jtan BeIIycKa pado- 20. OnumuTe pa3paboTKy paboyeit ToKkyMeHTauu pooo-

el JOKYMEHTALIMH 1 TOTEXHUMECKHX CHCTEM Ha OCHOBE MEHKyHAPOAHBIX 1
POCCHICKHX CTaHAApTOB.

21. Kaxk ocymiecTBisieTcs: cepTu(UKAIHs TPOSKTa ¢ yde-
TOM SKOHOMHUYECKHUX, YKOJOTHYECKUX, COL[UAIbHBIX 1
JPYTUX OrpaHUYEHU?

COIIPOBOKACHUC ITPOCKTA

5.2.2. llepeyeHb KOHTPOJIbHBIX MATEPHAIOB
IS 3aIIATHI KYPCOBOT0 MPoeKTa / KypcoBoii paGoThI

He npenycMoTpeHO y4eOHBIM TUIAHOM.

5.3. TunoBble KOHTPOJILHBIE 3aIaHUs (MATEPHUAJIbI) IS TEKYIIEr0 KOHTPOJIS B
cemecrTpe

B nabGopaTopHOM NpakTUKyMe MO JUCUUIUIMHE MPEICTaBIEH MepeueHb pador,
0003HauYEeHBI 1IeJIb U 3a7a491l, HEOOXOIMMBIC TEOPETUUYECKUE U METOJAMYECKUE yKa3a-
HUS K paboTe, epevueHb KOHTPOJIbHBIX BOTIPOCOB.

3amura 1ab60paTOPHBIX PabOT BO3MOXKHA TOCIIE MTPOBEPKH MPABUILHOCTH BbI-
MOJIHEHUS 3a71aHus1, 0OPMIICHHS OTYeTa. 3aluTa MPOBOAUTCS B popMe cobecenoBa-
HUS TIPEToAaBaTelsl CO CTYJIEHTOM IO TeMe paboThl. [IpumepHbIi mepeueHb KOH-
TPOJILHBIX BOIIPOCOB JIJIs 3alTUTHI MPAKTUUECKUX PabOT IPeICTaBlICH B TaOIHIIC.

Ne Tema npakTU4YeCcKoro [IprMepsl KOHTPONIBHBIX 33JaHUN
(ceMHUHapCKOro) 3aHATHS

1. | [Ipaktuueckoe 3ansatue Nel. | 1. Kaxue TpeboBaHus JOMKHBI YUUTHIBATHCS MPU COCTABICHUU
CocraBieHne TEXHUUECKOTo | TeXHH4eckoro 3ananus (T3) Ha mpoekTupoBaHue CUCTEM?
3aJlaHus Ha IIPOEKTUPOBA- 2. KakoBa npumepHas cxema coctaBa T3 Ha IPOEKTHPOBAaHUE
HUE CUCTEMBI CHCTEMBI?

3. KakoB o0mmii alropuT™ MpOEKTHPOBAHUS?

4. Kaxue Brl 3HaeTe TeXHOJIOTHH OOBEKTHO-
OPUEHTUPOBAHHOTO aHAIN3a U IPOCKTUPOBAHUSA?

5. OnuumuTe METOAMKH KOHLENTYalbHOIO IPOEKTUPOBAHUSA U
MHGOPMALIMOHHON MOANEPKKH OSTAaloB >KU3HEHHOIO IIMKJIA
MIPOMBIIICHHBIX U3JEIUM.




No TeMa npakTU4ecKoro [Ipumepsl KOHTPOJIBHBIX 3aJaHUI
(ceMHHaApPCKOTro0) 3aHATUS

2. | Ilpaktuyeckoe 3anstue Ne2. | 1. Onuiunre Ha3Ha4YeHUE, CTPYKTYPY, KIACCUPHUKALMIO U
[Toaroroska 3D moxenu ¢dbynakuu cucreMuoit cpeasl CAIIP mist pa3paboTku oTaeb-
oowekTa B CAD cucreme. HBIX YCTPOWCTB U CUCTEM.

2. Omnumute CAD/CAE/CAM cucreMbl, BUAbI 00CCIIEUCHMS
CAIIP u mecto CAIIP B MHTErpUpOBAHHBIX CUCTEMAX.

3. Kakosa B3aumocBs3p CAIIP u cucteM TeXHOIOTHYECKOTO
IIPOEKTUPOBaHUA?

4. Onuimre MaTeMaTu4ecKUe OCHOBBI TPOSKTUPOBAHMUSL.

5. Kak pemaercs 3aaua pa3paboTku MOJEn 00bEKTa C UCIIONb-
30BaHUEM CTaHAAPTHBIX UCTIOJIHUTENBHBIX U YIIPABJIIFOLIMX
YCTPOMCTB B CHCTEME aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHMUS C
y4eTOM 00eCTIeueH s 3KOHOMUYIECKOH palliOHAIBHOCTH?

3. | [Ipaktuueckoe 3anstue Ne3. | 1. Kaxue Brl 3Haere rexnonoruu unrerpanun CAD u CAE?
Cratuueckuil u auHamuue- | 2. Onuiuute Matematudeckue ocHoBbl CAE cucrem.

CKUI aHAJIU3 MOJEIU 3. Kak monyuuts Harpy304HbIe XapaKTEPUCTHKHU IPHBOJIOB
cucteMbl B CAE cucreme 3BE€HbEB MAHUIYJISATOpPA?
4. Kak npoMozenupoBarh JBMKEHUE MAaHUIYJISTOpA B 3a/]aH-
HYIO TOUKY?

4. | Ilpaktuueckoe 3anstue Ned. | 1. Onumunre npumenenue CAIIP B 3cKU3HOM NPOEKTUPOBAHUU
IIpoBeeHue COBMECTHOrO | ISl MOJIETIMPOBAHUS U TEOPETUUECKOI0 0OOCHOBAHUS IIpeia-
MOJIETUPOBAHUS MEXAHUKH | FA€MbIX TEXHUUECKUX PELICHUM.

U CUCTEM YIpaBJICHUS 2. Kak peanu3oBaTbh COBMECTHOE MOJIETUPOBAHUE CUCTEMBI B
cpene MSC Adams u Matlab c 1esnbro mpoBepKu pannoHaIbHO-
CTH UCHOJIb30BAHUS SHEPTETUUECKUX PECYPCOB?

5. | Ilpaktuyeckoe 3anarue Ne5. | 1. B uem 3akitouaercsi npuMeHEHHE MPOMBIIIIEHHBIX KOH-
Bb100p NpOMBIIIITIEHHBIX TPOJUIEPOB, JATYNKOB U UCIIOTHUTEIBHBIX MEXaHU3MOB IIPH
KOHTPOJIJIEPOB, JaTYUKOB U | pa3pabOTKe TEXHUYECKOTO MpOeKTa?

UCIIOJIHUTEIIBHBIX MEXa- 2. B yem 3axiouaercs pa3paboTka TEXHUYECKOTO MPOEKTa,
HU3MOB IIpH pa3paboTke OTMCHIBAIOLIETO TEXHUYECKHE PEILICHNUS IO CO3JJaHHUI0 CHCTe-
TEXHUYECKOTO IIPOEKTa MBI?

CHUCTEMBbI

6. | [Ipaktudeckoe 3ansatre Ne6. | 1. OmummTe MOAXO0BI K MOCTPOSHUIO TIPOTPAMMHO-
IIporpamMmmupoBanue anmnapaTHOro KOMIUIEKCA CUCTEMBI C Y4ETOM 3KOJOTUYHBIX U
CUCTEMBI YIIpaBJICHUS Ha 0€30MacHBIX METOJIOB HCIIOIb30BaHMS PECYPCOB.

OCHOBE IIPOMBIIIIEHHOTO 2. Kakwue mporpaMMHbI€ Cpe/Ibl UCTIONIB3YIOTCS I pa3padoTKu
KOHTpOJLIepa MIPOrpaMM I TPOMBIIIJIEHHBIX KOHTPOJUIEPOB, YIPABIISIOLINX
POOOTOTEXHUYECKHMMHU CUCTeMaMu?

7. | Ilpaktuueckoe 3ansitue Ne7. | 1. Kak ocymecTBUTh HHTETPALIO CHCTEMBI YIIPABIICHUS B
WHTerpanus cucteMsl SCADA-cucteMy ynpaBieHHs TEXHOJIOTHUYECKUM MPOLIECCOM
yrpasienusi B SCADA- COTJIaCHO TPeOOBAHUSM KOHTPOJIS M 0OecrieueHus MpOr3BO/-
CUCTEMY YIIPaBJICHHUS CTBEHHOI M SKOHOMHYECKOW 6€30MacHOCTH Ha pabounx Me-
TEXHOJIOTUYECKUM TPOIEC- | CTax?

COM ITPOU3BOJICTBA 2. Kakue mporpaMMHbIe CPEICTBa MOKHO UCIOIb30BATH JIJIS
pa3paboTKU U peJaKTUPOBaHUs 0a3bl JaHHBIX MPOEKTa?

8. | IIpaktuueckoe 3anstue Ne§. | 1. Onumunte pazpaboTky paboueil TOKyMEHTallUN CHCTEM Ha

Pazpabotka paboueit
JTOKYMEHTAINH U CepPTUH-

OCHOBE MEXyHapOIHBIX U POCCHHCKUX CTaHIapTOB.
2. Kak ocymectBisiercs cepTudUKanus MPOEKTa C y4EeTOM
HSKOHOMUYECKUX, OKOJOTWYECKUX, COLUMAIBHBIX W JPYTHX




No TeMa npakTU4ecKoro
(ceMHHaApPCKOTro0) 3aHATUS

[Ipumepsl KOHTPOJIBHBIX 3aJaHUI

Kall¥sl CHCTEM Ha OCHOBE OrpaHUYEHUI?
MEXKIYHAPOAHBIX U POCCUI-

CKUX CTAHIaPTOB

5.4. Onucanue KPUTEPHUEB OLICHUBaHUSA KOMHeTeHHI/Iﬁ U IIKAJBbI OICHUBAaHUSA

[Ipu mpoMexyTOouHOI aTTecTalu B (popme sk3ameHa, AuddepeHnpoBaHHOTO
3auera, AU(EepeHIIMPOBAHHOIO 3ayeTa MpU 3alIUTE KypCOBOIO MPOEKTa/paboThI
UCIIOJIB3YETCsl CIEAYIONIasi IIKaja OIEHUBAHMS: 2 — HEYJOBJIETBOPUTEIBHO, 3 —
YAOBJIETBOPUTENBHO, 4 — XOPOIIO, 5 — OTIUYHO.

Kpurepusimu onieHUBaHUS TOCTUKEHUN MOKA3ATEIEH SIBISIOTCS:

HanmMeHnoBaHue
IMOKa3aTels
OLICHHBAaHHUS
pe3yJibrara
o0OyueHus 1o
JHACIUTLIMHE
3Hanus

Kpurepuit onenuBanust

3HaHue TePMUHOB, KiIacCU(UKAIMIl, OCHOBHBIX TPUHITUIIOB

O06BeM 0CBOEHHOI'0 MaTepHasa

IlonHOTa OTBETOB HA BOIPOCHI

YeTKOoCTh U310KEHUS M HHTEPNPETALMY 3HAHUH

YMeHUs NUCIIOIb30BaTh IIPUHIUIIBI YHI/I(l)I/IKaIII/II/I, COBMCCTHUMOCTHU U CTaHAAPTU-
3alliu pH pa3pabOTKe CUCTEM YIPaBICHUS

YMenus MNPHUMCHATH COBPEMCHHBLIC HHq)OpMaHHOHHBIG TEXHOJIOITMU U TEXHUYC-
CKHE CpeJICTBa JUIsl MPOBEACHUSI M 00pabOTKH pe3yIbTaTOB SKCIIEPUMEHTOB
YMmenus pa3pa6aTI>IBaTI> MOZACIIN MMOACUCTEM HAa OCHOBC CTAHAAPTHBIX HMCIIOJIHU-
TEJNbHBIX M YNPABISIIOIINX YCTPOUCTB, CPEACTB aBTOMATUKH, U3MEPUTEIBHON U
BBIYHCIIMTEILHON TEXHUKH B COOTBETCTBHUH C TEXHUUYECCKUM 3aJaHUEM

HaBbiku mpoexkTupoBanust pa3pab0OTKU HOBBIX U MOJIEPHU3ALIMU CYIIECTBYIOLINX
CHCTEM aBTOMAaTH3alllH, a TAK)Ke UX COCTABIIAIONIUX C HCIIOJIb30BaHUEM 0a30-
BbIX TPUHIIUIIOB IOCTPOEHUSI NPUOOPOB

HaBbiku pa3paboTKu METOJIOB CTAHAAPTHBIX MCIIBITAHUH, HaBBIKAMU TJIAHUPO-
BaHUs HKCIIEPUMEHTOB M 00paOOTKH UX PE3yNIbTaTOB IMPU MOMOUIN COBPEMEHHO-
r'0 IPOrpaMMHOT0 00eCTIeueHHS

VYMmenusa

HaBeikn

Hapbiku TPOEKTUPOBAHMS CUCTEM YIPABJICHHS, KOHTPOJISL U AMArHOCTUKH; 0a30-
BbIM MHCTPYMEHTapHeM JUIsl IPOBEPKH KauecTBa pa3pabOTaHHOM CHUCTEMBI

OHCHKa IpCrnoAaBaTCJICM BBICTABIIACTCA MHTCIPAJIBHO C y‘-IéTOM BCCX IIOKa3a-
TeJaeh u KPpUTCPUCB OLICHUBAHMA.

Onenka c(popMHUPOBAHHOCTH KOMITCTCHITUH 110 TIOKA3aTEII0 3HAHHUS.

YPpOBEHb OCBOEHUSI M OLICHKA

KaIluid, OCHOB-
HBIX
MIPUHITUTIOB

UM, OCHOBHBIX
MPUHIUIIOB

OCHOBHBIE TIPUH-
LIMIIBI, HO JOIYyC-
KaeT HEeTOYHOCTH

OCHOBHBIE IPUH-
IUTIBI

Kpurepuit
paTep 2 3 4 5
3nanue Tepmu- |He 3HaeT Tepmu- | 3HaET TEPMHUHBI 3HaeT TEPMUHBI 3HaeT TEPMUHBI
HOB, KJaccu(u- |HOB KJIacCU(PUKa- |KJIACCHPHUKAIMU, |KIacCUPUKAMH, |KIaccu(UKaLUH,

OCHOBHBIE ITPHH-
OUIIBI, MOXKECT
KOPPEKTHO cop-




hopmMyITpPOBOK

MYJIUPOBATh UX
CaMOCTOSITEJIbHO

O0BEM OCBOEH-
HOT'O MaTepuasa

He 3naer 3Haun-
TEIILHOMN YacTH
Marepualia TuCIu-
IUTUHBI

3HaeT TOJILKO
OCHOBHOW MarTepu-
aJI TUCIUIUIMHEI,
HE YCBOWJI €T0
nerajen

3HaeT Marepual
JTUCITUTUIVHBI B
JIOCTaTOYHOM
o0beme

O6nanaer TBEp-
IBIM U IIOJIHBIM
3HAaHHEM MaTepHa-
JIa QUCIIAIUINHEL,
BJIaJICET JIOIIOIHU-
TEJIbHBIMH 3HAHHU-
SIMH

[TonHoTa He naert otBetsl Ha | JlaeT HENOIHBIE JlaeT oTBETHI HA JlaeT nonHkbIe,
OTBETOB Ha OOIBIIMHCTBO OTBETHI Ha BCE BOIIPOCHI, HO HE pa3BEpHYTHIE
BOIIPOCHI BOIIPOCOB BOIIPOCHI BCE — MOJIHBIC OTBETHI HA MOCTAB-
JICHHBIE BOIPOCHI
YeTKoCTh Wznaraer 3Hanusa | M3naraet 3Hanus ¢ |M3naraer 3Hanus | M3maraer 3HaHusA B
H3JIOKCHUS U 0e3 T0ru4YecKoi HapyLIEHUSIMH B 0e3 HapylIeHU! B  |JIOrMYECKOI
MHTEPIPETALMU | TOCIEI0BATENBHO- |JIOTHYECKON JIOTHYCCKOMU IIOCJICIOBATEILHO-
3HAHUMN CTH IOCJIEIOBATEILHO- |IOCIIeN0BATSIbHO- |CTH, CAMOCTOS-
CTH CTH TEJIbHO X UHTEP-
IpEeTUPYS U
AHAIIU3UPYS
He wimroctpupyer | Beionsser Breimonnser Breimonnser
HM3JI0KCHHE ITOSIC- | TOSCHSIONINE MMOSICHSIFOIIHIE MOSICHSIOIIHE

HAIOIIMMH CXEMa-
MU, pUCYHKaMH U
npumMepamMu

CXEMBI U PUCYHKH
HEOPEKHO U C
OoLIMOKaMu

PUCYHKH U CXEMBI
KOPPEKTHO U
HOHATHO

PUCYHKHU U CXEMBI
TOYHO M aKKypar-
HO, pacKpbIBast
MTOJTHOTY YCBOEH-
HBIX 3HAHUU

HesepHo uznaraer
U UHTEPIPETUPYET
3HaHUA

Honyckaet HEeTOU-
HOCTH B H3JIOXKE-
HUU U UHTEPIIpE-
Talluy 3HaHUU

I'pamoTHO 1 O
CYyILLECTBY U3JIara-
€T 3HaHMs

I'pamoTHO M TOUHO
U3JIaraeT 3HaHus,
JEJIaeT CaMOCTOs-
TEJIbHBIE BBIBOJIbI

Ouenka cpopMHUPOBAHHOCTH KOMITETECHIIUI MO TTOKA3aTEeI0 Y MEHUSI.

Kpurepuit

YPOBCHL OCBOCHHUA M OLICHKA

2 3 4 5
YMenus uc- He ymeer ucnonb- |YMeer ¢ mojckaz- |YMeeT NpUMEHSITh | YMEET B MOJIHOM
I10JIb30BaTh 30BaTh NPUHOUIIBI |KaMHU IIpErIoaaBa- 0a30BEIE MMpUHI M- 00BEME UCIOIB30-
MIPUHIIUITBI YHU(PUKAIUH, TEJIsl UCTIONIb30BATh | TTbl YHU(UKAIIMK, |BaTh MPHUHIIUIIBI
YHU(HUKALUK, |COBMECTUMOCTH U |HPUHLUIBI YHH- COBMECTUMOCTH U | yHU(DUKAIHH,
COBMECTUMOCTH |CTaHJApTHU3alMK | PUKAIMU, COBME- |CTaHJAPTU3AIUA | COBMECTUMOCTH U
W CTaHJapTH3a- |TIpH pa3padOTKe  |CTUMOCTH H pu pa3paboTKe  |CTaHIapTH3AIUN
100202 8110)31 CUCTEM yIpaBlie- |CTaHAApPTH3aIMU |CHUCTEM yIpaBlie- |Ipu pa3paboTke
pa3zpaboTke HUSA npu pa3paboTke HUSA CHCTEM YIIpaBJIe-

CUCTEM YIPaB-
JICHUS

CUCTEM YyIpaBJle-
HUS

HUA

YMeHus npu-
MEHSTh COBpe-
MEHHbIE UH-
(dbopMamoHHbIE
TEXHOJIOTHUH U
TEXHUYECKHE
CpeAcTBa st
IPOBE/ICHUS U

He ymeer npume-
HSITh COBpEMEHHbBIE
UH(POPMAaILIMOHHbIE
TE€XHOJIOTHH U
TEXHUUYECKUE
CpeICTBa s
IIPOBEJEHUS U
00paboTKH pe-

YMeeT ¢ moackas-
KaMH Tpero/iaBa-
TEJsl IPUMEHSTh
COBPEMEHHBIC
nH(pOpPMalOHHbIE
TEXHOJIOTHH U
TEXHUYCCKHE
cpencTBa st

YMeeTr NpuUMeHsTh
0a30BbIE COBpE-
MeHHBIE HH(DOP-
MaIMOHHBIE
TEXHOJIOTUH U
TEXHUYECKHE
CpeIcTBa IS
MIPOBEJICHUS U

YMeer B IIOJTHOM
o0Beme npume-
HATH IPUMEHSTh
COBpPEMEHHBIC
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH U
TEXHUYECKHE
CpeAcTBa AJs




00paboTKu

3yJIbTAaTOB 3KCIIC-

IIPOBCACHUA U

00paboTKH pe-

IMPOBEACHUSA U

pE3yJIbTaTOB PUMEHTOB 00paboTKH pe- 3yJIBTaTOB 3KCIe- | 00paboOTKH pe-

JKCIIEPUMEHTOB 3yJlbTAaTOB IKCIE- |PUMEHTOB 3y/bTAaTOB JKCIIE-
PUMEHTOB PUMEHTOB

YMmenus pazpa- |He ymeer paszpa- | YmeeT ¢ moackas- | YMeer pa3pabaThl- | YMeET B MOJTHOM

0OaThIBaTh
MOJIENIH TIOACH-
CTEM Ha OCHOBE
CTaHIapTHBIX
HCIIOIHUTEIb-
HBIX U yIIpaB-
JISTFOIIMX
YCTPOMCTB,
CpPEACTB aBTO-
MAaTHUKH, U3MeE-
PUTEIBHON U
BBIUHCIUTCIIb-
HOM TEXHUKHU B
COOTBETCTBUH C
TEXHUYCCKUM
3aJaHuEM

OaTeIBaTh MOJEIN
MMOJICUCTEM Ha
OCHOBE CTaH/ApT-
HBIX UCIIOIHHU-
TEJbHBIX U YIpPaB-
JISTFOIITHAX
YCTPOMCTB,
CpEICTB aBTOMa-
THUKH, U3MEPU-
TEIBHON M BBIUMC-
JINTEIbHOM
TEXHHKHU B COOT-
BETCTBHUHU C TEXHU-
YeCKUM 3aJaHHuEM

KaMU Iperno/iaBa-
Tess pa3pabarhl-
BaTh MOJCIU
MOACHUCTEM Ha
OCHOBE CTaHAApT-
HBIX UCIIOITHH-
TEJIbHBIX U yIIPaB-
JISIOIINX
YCTPOMCTB,
CpEICTB aBTOMa-
THUKH, U3MEPU-
TEIHLHON U BBIYHC-
JIUTEIIFHOM
TEXHHUKH B COOT-
BETCTBHUH C TCXHU-
YEeCKHUM 3aJaHHuEM

BaTh 0A30BbIE
MOJCIIH TI0JICH-
CTEM Ha OCHOBE
CTaHIAPTHBIX
HCIIOJIHUTEIBHBIX
Y YIPaBJISIONIUX
YCTPOMCTB,
CpEICTB aBTOMA-
TUKH, U3MEPU-
TEJIBbHON M BBIYMC-
JINTETbHON
TEXHHUKH B COOT-
BETCTBHUHU C TEXHU-
YeCKUM 3aJaHuEM

o0Beme pazpabda-
TBIBATh MOJCIIH
IIOJICICTEM Ha
OCHOBE CTaHAapT-
HBIX MCIIOJIHU-
TEJIbHBIX U yIpaB-
JISTFOIIMX
YCTPOMCTB,
CpelICTB aBTOMa-
TUKH, U3MEPU-
TEIHbHOM M BBIYHC-
JIUTEIbHOM
TEXHUKU B COOT-
BETCTBUH C TEXHU-
YEeCKHM 3aJaHHCM

Ouenka chopMUPOBAHHOCTH KOMIIETCHIIUH O MokazaTeato HaBbIkH.

YPpOBEHb OCBOEHUS M OLICHKA

Kpurepuit 5 3 1 5
Haseixu npoek- |He Bianeer Nmetrorcs naBeiku | imerorcs 6a3oBbie |Merorcs riybo-
THUPOBAHUSA HaBBIKAMH MPOCK- |MPOCKTUPOBAHMS |HABBIKU MPOEKTU- |KUE U MOJHBIE
pa3paboTku TUPOBAHUS pa3pa- |pa3pabOTKH HOBBIX | pOBaHUSI pa3pa- HAaBBIKU MPOEKTH-
HOBBIX U OOTKHU HOBBIX H Y MOJICPHHM3AIMN | OOTKH HOBBIX U pOBaHMA paspa-
MOJIEPHU3ALMN | MOJCPHU3ALUU CYIIECTBYIOIINX MOJIEpHU3ALUN OOTKH HOBBIX U
CYILIECTBYIOIIMUX | CYLIECTBYIOIINX CHUCTEM aBTOMATH- |CYLIECTBYIOLIUX MOJEPHU3ALUN
CHCTEM aBTOMA- |CUCTEM aBTOMATH- |3allMH, & TAKKE UX |CUCTEM aBTOMATH- |CYIIECTBYIOIIUX
TU3aIlUH, a 3al[MH, a4 TAKXKE UX |COCTaBIISIOIIMX C |3alliM, a TAKXKE UX |CHCTEM aBTOMAaTH-
TaKXKe MX COCTAB/ISIONINX C |HMCIIOJIb30BAHUEM |COCTABIISIONINX C  |3allMH, a TAKXKE UX
COCTaBISIOLIUX |HMCIOJIb30BaHNEM | 0a30BBIX IPUHIIM- |HMCIONb30BAHUEM | COCTABIISIOIINX C

C UCIIOJIB30BA-
HIEM 0a30BBIX

0a30BbIX NMPUHIIN-
OB MOCTPOEHUS

IIOB ITOCTPOCHUA
npubopoB

0a30BBIX NMPUHITU-
OB MIOCTPOEHUS

HCTIOJIb30BAHUEM
0a30BBIX MPUHITU-

MIPUHIUIIOB npuOopoB npudopoB IOB ITOCTPOEHUS
MOCTPOEHUS npuOopoB
nprOopoB

Haswiku pazpa- |He Bianeer Bnaneer nekotro- |Bnaneer B mosiHoM | Bmaneet npoiBu-

OOTKH METOI0B
CTaHIAPTHBIX
HCIIBITAaHHH,
HaBLIKAMHU
TUTAHUPOBAHUS
IKCIIEPUMEHTOB
1 00pabOTKH MX
pe3ynbTaToB
MIPH TIOMOTITH
COBPEMEHHOTO
MIPOTrPaMMHOTO
obecreueHust

HaBBIKAMH paspa-
OOTKH METOZIOB
CTaHIapPTHBIX
HCIIBITAaHHH,
HaBBIKAMH I1JIaHU-
pOBaHUsI HKCIIEPU-
MEHTOB U 00pa-
OOTKH HX
PE3yNbTaTOB MPHU
MIOMOIIIH COBpe-
MEHHOTO TIPO-
rpaMMHOTro obec-
TICYCHHS

pBIMU 0a30BBIMU
HaBBIKaMH pa3pa-
OOTKH METOJIOB
CTaHJIaPTHBIX
HCITBITAaHUH,
HaBBIKAMM IJIaHU-
POBaHMSI SKCIICPH-
MEHTOB 1 00pa-
OOTKH HX
PE3yNbTAaTOB MPHU
TTOMOIIIHA COBpe-
MEHHOTO TIPO-
rpaMMHOT0 0Oec-

00beMe 0a30BBIMU
HaBBIKAMH pa3pa-
OOTKH METOJIOB
CTaHJapPTHBIX
HCIIBITAaHUI,
HaBBIKAMH IIIaHH-
POBaHMSI IKCIIEPH-
MEHTOB 1 00pa-
0OTKH UX
PE3yNbTaTOB MPHU
MTOMOIIIA COBpe-
MEHHOTO TIPO-
IrpaMMHOT0 o0ec-

HYTBIMU HaBBIKAMU
pa3paboTKu
METOJIOB CTaH-
JAPTHBIX UCTIBITA-
HUH, HaBBIKAMHU
TUTAHUPOBAHMS
JKCIIEPUMEHTOB U
00paboTKH uX
pe3yabTATOB MPH
MIOMOIIN COBpe-
MEHHOTO TPO-
rpaMMHOT0 obec-
TICUCHUS




| | meuenns

| meuenus |

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHUE

6.1. MaTepuajibHO-TEXHHYECKOE OOecnedeHue

HaumeHoBaHMe crielMalIbHBIX TOMEILEHUI
Y TIOMEIIEHUH I CAMOCTOSTEIbHONW PabOTHI

OcHaIEHHOCTD ClIeUaIbHBIX TOMEILEHUI
Y TIOMEIIEHHUH I CAMOCTOSITEIbHONW PabOTHI

1 |JlaGoparopust Teopun aBTOMaTUYECKOIO 6 BBICOKOIIPOU3BOAUTENIBHBIX KOMIIBIOTEPOB;
yIIpaBJICHUS U MOJICIIMPOBAHUS CPENICTB MIPOEKTOP
ynpasieHust YK 4, Ne 231

2 |JIaGoparopusi KMUKPOKOHTPOJIIEPHI B MynbTUMEAUIHBINA IPOEKTOP, IKPaH, HOYT-
cucTeMax aBTOMaTH3alMy U YIPaBICHUS» OyK; crieniManu3upoBaHHas MeOellb, CTEH b
YK 4, Ne 208 JUISL U3Yy4EHHS] MUKPOIIPOLIECCOPHBIX KOM-

IUIEKTOB M CUCTEM YIIPABJICHHUS.

3 | YuebHas ayaquTopus Ui IPOBEICHUS JeKIH- | MyIbTHMEIUIHBIA TPOEKTOP, IKPaH, HOYT-
onHbIX 3aHaTHil YK 4, Ne 323 OyK; crienMaan3upoBaHHasi MeOelb

4 |YuranbHblid 31 OMOIHOTEKH U caMocTosA- | KoMIbroTepHas TeXHHUKA, IOJKITIOYEHHAsT K

TEIBLHON PabOTHI

cetu «IHTEpHET» M UMEIOIIAsk JOCTYI B
ANEKTPOHHO-UH(POPMAITMOHHYIO 00pa30Ba-
TEJILHYIO CPe/ly; CICIHaTN3UpOBaHHAS
Mebennb

6.2. JIuneH3uoHHOE U CBOOOTHO paclpocTpaHsieMoe MPOorpaMMHoOe obecnedyeHne

Ne TlepeteHp JIMICH3HOHHOTO PekBHU3UTHI MOATBEPKAAIOLIETO TOKYMEHTA
B IPOTrPaMMHOTr0 00ecreueHust
1 |Microsoft Windows 10 Cornamenne Microsoft Open Value Subscription
Kopnoparusnas V6328633. Cornamenue neiicrsurensHo ¢ 02.10.2017
o 31.10.2023). loroBop nocrasku 110
0326100004117000038-0003147-01 ot 06.10.2017
2 | Microsoft Office Professional Cornamenne Microsoft Open Value Subscription
Plus 2016 V6328633. Cornamrenue aericteutensHo ¢ 02.10.2017
mo 31.10.2023
3 | Kaspersky Endpoint Security CyO6nunen3uonssiit qorosop Ne 102 ot 24.05.2018. Cpoxk
«Crannaptasiii Russian Edition» | nefictBus muuensuu 1o 19.08.2020. I'paxxnancko-
npaBoBoii Jlorosop (Kontpakr) Ne 27782 «IlocTaBka
MpOJUICHUS MTpaBa moJib3oBanus (nuiensun) Kaspersky
Endpoint Security ot 03.06.2020. Cpok neiicTBuUS JIUIICH-
3un 19.08.2022r.
4 |Google Chrome CBoboaHo pacnpoctpansiemoe [1O corimacHo yciaoBusim
JMIICH3HOHHOTO COTJIAIICHHS
5 |Mozilla Firefox CBoboaHo pacnipoctpansiemoe 10O cornacHo yciaoBusM
nunensuonsoro cornamenus Mozilla Public License
2.0 MPL
6 |Matlab R2016b JIunensus Nel 145851 G6eccpounas

6.3. IlepeyeHb y4eOHBIX U3IaHUI U YU4eOHO-METOAMYECKHUX MATEPUAJIOB

1. ConbuuneB, P. M. ABroMaru3zanus NpOEKTUPOBAHUS THOKUX IPOU3BO/I-
ctBeHHbIX cucteMm / P. Y. ConbuuneB, A. E. Konontok, ®. M. Kynakos. - M. : Ma-
mHocTpoenue, 1990. - 415 c.



2. TexHOoJIOrMYeCKue OCHOBBI TMOKHMX IMPOU3BOJCTBEHHBIX CUCTEM: Y4el. IJist
MaIlIMHOCTPOMUT. criell. By30B/ B. A. Mensenes, B. I1. Boponenke, B. H. bproxaHoB u
ap.; Iox pen. FO. M. ConomenuieBa.— 2-¢ usf., ucrnp.— M.: Beicm. mk., 2000.—
255c¢.

3. JlykunoB, A. II. IIpoektupoBaHHEe MEXaTPOHHBIX U POOOTOTEXHUYECKUX
yCcTpoucTB : yueb. mocooue /. — CIIO. : Jlanp, 2012. — 608 c. + 1 31. ont. auck (CD-
ROM)

4, Onccon I'., [uanu /. I{ludpoBeie cucTeMbl aBTOMATH3AIMKU U YIIPABICHUS. —
CI16: HeBckuii uanekt, 2001. — 557 c.

5. becekepckuii, B.A., CucteMbl aBTOMaTHYECKOTO YIIpaBiaeHusi ¢ MUKpoOBM /
B.A. Becekepckuii, B.B. U3panues. — M.: Hayka, 1987. — 320 c.

6. Kioxkyk A. C. MEKpPOKOHTPOJJIEPH! B CHCTEMaxX yIpaBleHUs: yueOHOEe TI0COo-
oue s By30B / A. C. Kmxkyk.- benropon: U3aarensctBo BI'TY, 2009. — 203 c.

6.4. IlepeyeHb MHTEPHET PeCypPcoB, MPodecCHOHATBbHBIX 0a3 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. exponenta.ru [DaeKTpOHHBIN pecypc]: 0Opa3oBaTebHBI MaTEMAaTUYECKUN
caiiT. — Pexxum noctymna: http://exponenta.ru/ , cBOOOHBIN. — 3arii. ¢ 3KpaHa.



7. YTBEPKJIEHUE PABOYEM ITPOT'PAMMBI

Pabouas nporpamma ytepsxaeHa Ha 20 / 20 y4eOHBIN o1
0e3 U3BMEHEHUI.
[TpoToxon Ne 3acenanus kadeapsbl OT « » 20
3aBenyronuii kadenpoit B.I'. PyGanos
@O

MTOATKCH

A. B. benoycos

JIMpEKTOp MHCTUTYTA
®HO

oAINUCH



