OINEHOYHBIE MATEPHUAJIbBI
MO AMCHUIIJIMHE
MuxkpornpoueccopHbie CUCTEMBI B HAYKE U ITPOU3BOJICTBE

Kon monyns Mopyab
1159839(1) AHaI0roBbIE U MUKPOIIPOLIECCOPHBIE YCTPONUCTBA
3JIEKTPOHHBIX PUOOPOB

ExaTepunoypr



OI_IGHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, JOMKHOCTD IMoapa3nenenue
0TYECTBO yueHoe 3BaHHe
1 Mowucelikun EBrennii KaHauaaT (PU3UKO- JlonieHT (bU3NYECKUX METOJO0B U
Bl/l'l‘aJleBl/l"l MATCMATHUYCCKUX llpl/l60pOB KOll'l'pOJlﬂ
HayK, JOLCHT KayecTBa
CoraacoBano:

VYnpasienue o0pazoBaTeIbHBIX TPOTPaMM

T.I'. Komapona




ABTOpBI:

*  Mouceiikun EBrenunii BuraineBu4, Jlonenr, puznyecknx MeToa0B U NpudOpPoB
KOHTPOJISI Ka4ecTBa

1. CTPYKTYPA U OFBEM JUCIHUIIJIMHBI Muxponpoueccopubie cucteMbl B HAyKe
M MPOU3BO/JCTBE

1. O0bem AUCHUIIMHBI B |4
3a4eTHBIX eANHULAX

2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
JlabopaTopHble 3aHATHS

3. IIpomeskyTOUHAs aTTecTALMS DK3aMeH

4. Texkymas arrecrauus KonTponbnas pabota 1
KomnokBuym 1
JomarHsist pabora 1
Pedepar 1

2. IINTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA MHIAUKATOPBI) 11O

JAACHUIIIIMHE MOAYJIS Mukpornponeccopibie CUCTEMBI B HAYKE U POU3BOJICTRE

I/IH,[[I/IKaTop — 9TO NIPHU3HAK / curnai/ Mapkep, KOTOpLIﬁ IIOKa3bIBACT, HA KAKOM YPOBHC
O6yanOIJ.II/II\/‘ICSI AOJIKCH OCBOUTH PC3YJIbTAThI O6y‘-IeHI/I$I N UX MPECABABIICHUC JOJIZKHO TOATBCPAUTDH

(hakT OCBOCHHMSI IPEIMETHOTO COACPKAHMSI JAHHON AMCIUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PIIJI.

Tabmumna 1

Koa v HanmenoBanue

Ilnanupyembie pe3yJbTaThl

KOHTpOJIbHO-OIIeHO‘IHBIe
cpeacTBa 1Jisd OCHUBAaHUA

dhopMyIupOBaTh U
pemaTh Hay4YHO-
HCCIeI0BAaTENbCKUE,
TEXHUYECKUE,
OpraHU3aIMOHHO-
SKOHOMUYECKHUE U
KOMIIJIEKCHBIE 3a/1a4H,
IPUMEHSIS
byH1aMeHTalIbHbIE
3HAHUS

KayecTBa U YMEHHSI KOMaHTHOM
paboThHI

3-1 - CooTHOCUTH MPOOIEMHYIO
00J1acTh C COOTBETCTBYIOIICH
007acThi0 (PyHIAMEHTATBHBIX U
OOIIEMHKEHEPHBIX HAYK

3-2 - IIpuBecTu npumepsl
TEPMHUHOJIOIMH, IPUHIIMUIIOB,
METOJIOJIOTUYECKUX MOAXO0/I0B U
3aKOHOB (DYHaMEHTAJIBHBIX U
OOIIEHKEHEPHBIX HaYK,
IPUMEHHUMBIX JUIS
(bopMyIMPOBAHUS U PELICHUS

KOMIIeTeHIIUH o0y4eHUs1 (MHIMKATOPHI) AOCTHKEHUs pe3yJbTaTa
00y4YeHHus1 0 TMCUMUILINHE
1 2 3
OIIK-1 -Cnocoben -1 - TIposBasTs TuaepcKue JlomarnHsist pabora

Konnokuym
KonTponbhas pabora
JlaGopaTtopHble 3aHATHS
Jlexiu

Pedepar

OK3aMeH




3aa4 npoOIeMHON o0nacTu
3HAHUS

I1-1 - PabGoTas B KOMaH]IE,
pa3padaTbIBaTh BapHAHTHI
(bopMyIUpPOBAHUS U PEIICHUS
HAYYHO-HCCIIEIOBATEIbCKUX,
TEXHUYECKUX, OPTaHU3AIMOHHO-
9KOHOMHYECKUX M KOMITJICKCHBIX
3a/1a4, IPUMEHSISI 3HAHUS
byHIaMEHTAIBHBIX U
0O0IIENH)KEHEPHBIX HAYK

V-1 - Ucnonp30BaTh IS
bopMyIMpPOBaHUS U PEIICHUS
3a/1a4 mpoOIeMHOM 00macTu
TEPMUHOJIOTHIO, OCHOBHBIE
MIPHHIIAIIBI, METOJIOJIOTHUECKHC
MOJIXOJIbI U 3aKOHBI
byHIaMEHTAIBHBIX U
0O0IIeNH)KEHEPHBIX HAYK

V-2 - KpuTnuecku OlleHUTh
BO3MOYKHBIE CITOCOOBI peIIeHUs
3a/1a4 IpoOIeMHOM 00IacTH,
UCTIONB3YS 3HAHUS
byHIaMEHTAIBHBIX U
0O0IIeNH)XEHEPHBIX HAYK

OIIK-5 -Criocoben
TUTAHUPOBATh,
OpPraHU30BBIBATH U
KOHTPOJIHPOBATH
paboTHI TIO CO3aHMIO,
YCTaHOBKE H
MO/JICPHU3AIUH
TEXHOJIOTUYECKOTO
o0opyIoBaHUs U
TEXHOJIOTUIECKUX
mporeccoB B cepe
CBOEH
npodeccHoHaATBLHOM
JeSTeTbHOCTH

-1 - lemoHCTpHpOBaTh
TpeOOBATEIBHOCTD U
MPUHIUIIAATHHOCTE B TIPOIIECcce
KOHTPOJIS BHITIOJTHEHUS 3aIaHUH
3-1 - 3105%KUTh OCHOBHBIE HOPMBI
U TPaBUJIA, PETIAMEHTHPYOIINE
paboThI 10 CO3/1aHUIO0, YCTAHOBKE
U MOJICPHH3AIIUN
TEXHOJIOTUYECKOTO
000pyI0BaHUS, TEXHOJIOTHUECKUX
IPOIIECCOB U MHPOPMALMOHHBIX
cHCTEM

3-2 - OOBSICHUTD TIPUHIIMIIBI 1
TUTIOBOH MOPSIOK TUTAHUPOBAHHMS,
OpTraHHU3aIH U KOHTPOJIS
BBITIOJTHEHHSI pa0OT 10 CO3/IaHUIO,
YCTaHOBKE U MOJCPHU3AINH
TEXHOJIOTHIECKOTO
000pyI0BaHUsI, TEXHOIOTUYECKUX
MPOLECCOB U MH(POPMALIMOHHBIX
cucTeM

3-3 - [lepeuncnutb OCHOBHBIE
paszienbl TOKyMEHTOB
(TeXHUYECKOTO 3adaHMus,
TEXHUYECKUX YCIOBUH U T.I1.), B
COOTBETCTBUH C KOTOPBIMH

JloMamiHss paborta
Konnoksuym
Konrponsnas padora
JlaGopaTopHblie 3aHITHS
Jlexuun

Pedepar

OK3aMeH




BBITIOJTHSIOTCST pa0OTHI 110
CO3/IaHHIO, YCTAHOBKE U
MOJICpHHU3AIIUU
TEXHOJOTHIECKOTO
000py10BaHUs, TEXHOJIOTHUECKUX
MIPOIIECCOB M MH()OPMAITMOHHBIX
CUCTEM

3-4 - [loka3zaTh BO3BMOKHOCTH
UCTIONIb30BaHUS ITU(POBIX
TEXHOJIOTHH (CO3/1aHne
U(GPOBBIX TBONHUKOB) TSI
ONTHMHU3AIMH PAOOTHI IO
CO3/IaHUI0, YCTAHOBKE U
MOJICPHHU3AIUN
TEXHOJIOTHYECKOTO
000pyI0BaHUS, TEXHOJIOTHUECKUX
IPOIIECCOB U UHPOPMALMOHHBIX
CUCTEM

[1-1 - CamocTOATENBHO COCTAaBUTh
11aH padoT B IIEJIOM 10 dTaram
CO3/IaHHUS, YCTAHOBKH U
MOJICPHHU3AITTU
TEXHOJIOTHYECKOTO
000py1I0BaHUS, TEXHOJIOTHUECKIX
IPOIIECCOB U MHPOPMALTMOHHBIX
CHCTEM JINOO OTHEJILHBIX DTAIIOB
3TOH paboThI

I1-2 - IIpoBecTH KOHTPOIb
BBITIOJTHEHHS 33/IaHUI C Y4ETOM
COOTBETCTBUS periIaAMEHTaM,
CpPOKaM HCIIOIHEHUS U
MaTepHaIbHBIM 3aTpaTaM

V-1 - O60CHOBATH JeTAIbLHBIN
IUTaH MIPOBEJIEHUS paboT Mo
CO3/IaHUIO, YCTAHOBKE U
MOJICPHHU3AITUT
TEXHOJIOTHYECKOTO
000pyI0BaHUS, TEXHOJIOTHUECKUX
MPOIECCOB U MH(POPMAIIMOHHBIX
CUCTEM

V-2 - Ananu3upoBaTh 3aJaHus,
pacrhpeaenaTh U OObSICHATh UX
pabOTHHUKAM KOJUICKTHBA TIPH
BBINIOJIHEHUH paboT 10 CO3/1aHuI0,
YCTaHOBKE U MOJICPHHU3AIUU
000py1I0BaHUS, TEXHOJIOTHUECKIX
MPOIECCOB U MH(POPMAIIMOHHBIX
CUCTEM

V-3 - OneHuBaTh UCIIOJIHEHNE
paboT MO CO3/AaHUI0, YCTAHOBKE U
MOJIEpHHU3AIIUU
TEXHOJIOTHIECKOTO




000py1I0BaHUs, TEXHOJIOTHUECKUX
MPOLIECCOB U MH(HOPMAITMOHHBIX
CHCTEM Ha COOTBETCTBHE
periiaMeHTaM

V¥-4 - Vcnionb30BaTh pu
HEOOXOAUMOCTH TEXHUKH
U(PPOBOTO MOJCIUPOBAHUS ITPH
BBIMTOJTHEHUH PA0OT MO CO3/IaHMIO,
YCTaHOBKE M MOJCPHU3AINN
TEXHOJIOTUYECKOTO
000pyI0BaHUsI, TEXHOJIOTUIECKUX
MPOLIECCOB U MH(DOPMAIIMOHHBIX
CHCTEM

OIIK-6 -Cnioco0Oen
IUIAHUPOBATh U
OpraHu30BaTh pabOThI
0 dKCIUTyaTaluu
TEXHOJIOTUIECKOTO
o0opyI0BaHUs U
o0ecrne4eHuno
TEXHOJOTHYECKHIX
MIPOIIECCOB B cepe
CBOEH
npoQecCuoHAIbHON
JESITEeNIbHOCTU C YYETOM
9HEPro- u
pecypcodhHeKTHBHOCT
Y TIPOU3BOICTBEHHOTO
LUKJIA ¥ IPOJTyKTa

J1-1 - lemoHCTpHpOBaTh
OTBETCTBEHHOE OTHOILIEHHUE K
paboTe, opraHu3aTOpCKue
CITOCOOHOCTH

3-1 - IlepeuncanTh OCHOBHbBIE
TEXHUYECKHE apaMeTphl U
TEXHOJIOTMYECKHE
XapaKTePUCTUKU
AKCILTYyaTUPYEMOTO
000pyI0BaHUS U peaTn3yeMbIX
TEXHOJIOIMYECKHX POLIECCOB
3-2 - Ha3zBaTh nmeroniuecs
OTpPaHUYEHUS PEKUMOB
JKCIUTyaTaluu 000py10BaHUS U
perJIaMeHThl TEXHOJIOTUYECKUX
MIPOLIECCOB

3-3 - OOBSICHUTD TTPUHIIUITBI
SHEPro U pecypcocOepeKeHUs
IIPOM3BOJICTBEHHOIO LIUKJIA U
MPOIYKTa

[1-1 - OpranuzoBaTh B
COOTBETCTBUH C pa3pabOTaHHBIM
YTBEPKACHHBIM TJIAHOM
BBITIOJITHEHHE PadOT 110
AKCIUTyaTallii TEXHOJIOTUYECKOTO
000py1I0BaHUS U 00CCTICUCHHIO
TEXHOJIOIMYECKUX IPOLIECCOB B
chepe cBoeilt mpodeccruoHanTbHON
JESATEIIBHOCTH

I1-2 - [IpensaraTte
apryMEHTUPOBAHHO JI0Ka3bIBATh
11eJIeCO00Pa3HOCTh
KOPPEKTUPOBOK MapaMeTpOB
AKCIUTyaTali 000pyI0BaHUS U
peanu3alnny TEXHOJIOTUYECKUX
MIPOLIECCOB ISl TOBBIIIEHUS
YPOBHS DHEPIO U
pecypcocOepeskeHHs

JlomamHss paborta
Konnoksuym
Konrponsnas padora
JlaGopaTopHbie 3aHITHS
Jlexkunn

Pedepar

OK3amMeH




MIPOM3BOJICTBEHHOTO ITUKJIA U
MPOTyKTa

V-1 - TexHu4ecKku rpaMOTHO
dbopMyIupOBaTh 3aaHUS 110
OKCIUTYaTaI[Ml TEXHOJIOTUIECKOTO
o0opy0BaHUs U 00ECIICUCHHUIO
TEXHOJIOTHYECKUX MPOIIECCOB C
YYETOM UMEIOIITHXCSI
OTpaHUYECHUH PEKIMOB
IKCILUTyaTallMu 000pyAOBaHUS U
perIaMeHThl TEXHOJIOTUIECKIX
MIPOLIECCOB

V-2 - OueHuBaTh X010
IKCILTyaTal TEXHOJIOTHIECKOTO
000pyI0BaHUS U peau3alluu
TEXHOJIOTMYECKHX TPOIECCOB Ha
OCHOBAHUH BU3yalIbHOTO aHAN3a
Y TIOKa3aHU KOHTPOJILHO-
U3MEPUTENLHON armaparypbl

V-3 - O60cHOBaHHO
KOPPEKTUPOBATH XOJ]
IKCILTyaTal TEXHOJIOTHIECKOTO
000pyI0BaHUS U peau3allun
TEXHOJIOTHYECKHUX MPOIIECCOB,
N0OMBAsICh TIOBBIIIICHUS YPOBHS
3HEPro U pecypcocOepekeHus
MIPOM3BOJICTBEHHOTO ITUKJIA U
MPOTyKTa

3. IPOLEAYPHI KOHTPO.JISI U OIEHUBAHUSI PE3YJIbTATOB OBYUEHMS B
PAMKAX TEKYHIIEM ¥ TPOMEXYTOYHOH ATTECTALMH MO
JUCHUIIJIMHE MOJAYJSA B  BAJBHO-PEUTHHIOBOM

(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid ¥ NPOMeKYTOYHOM aTTEeCTALMHU 1O JUCIHUIJIMHE

CUCTEME

1. Jlekuuu: ko3 GUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHbBIX 3aHATHI

—0.60

Texkymas arrecTanus HAa JeKIHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
ydeOHasi | B 0ajiax
HeJeJIst

domawHsisi paboma 1,5 30

KOHMPOAbHASL paboma 1,7 40

pegepam 1,10 30

BecoBoii k03¢ ¢UIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYlIeH aTTecTanuu no jJekuusam — .40

HpOMe)KyTO'lHaﬂ arrecTanms 1o JICKIHUAM — DK3aMeH

BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JIEKIUAM

—0.60




2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIMEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHX/CEMHUHAPCKUX 3aHATHH — He 1IPe/1ycMOTPeHo

Texymas arrecTanys Ha NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — | Makcumainb

3aHATHAX ceMecTp, | Hasl OLleHKa
yuyeOHas B 0as1ax
HeJleJIst

BecoBoii kK03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIlel aTTecTAluu 110
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeyCMOTPEeHo

IIpome:xxyTouHasi aTTecTalus MO MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii k03¢ ¢uIIHEeHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOI aTTECTALMHU 10O
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [PeIyCMOTPeHo

3. JIaGopaTopHble 3aHATHSA: KO3 (PHUIMEHT 3HAUYUMOCTH COBOKYIHBIX pe3yJIbTaTOB
JadoparopHbIX 3aHaTHi —0.40

Texkymas arrecTanus Ha JJa0OPATOPHBIX 3AHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OLlEHKA
yueOHast B 0aJsiax

Hees

KOJLLOKBUYM 1,11 30

Nn0020MOBKA U 3AUUMA OMYEMO8 1,16 25

CAMOCMOAMENbHOCTb 8bINOJIHEHUS 1a00PaANOPHbIX pabom 1,18 45

BecoBoii k03¢ GuUIIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIeH aTTeCTAIUH MO0 Ja00paTOPHBLIM
3apaTuaMm -1.00

IIpomexyTouHas aTTecTALMA 110 JAOOPATOPHBIM 3aHATHAM —HET
BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN aTTECTALHHU 110
JadoparopHbiM 3aHaTHAM — (.00

4. OnJaliH-3aHATHA: KO3(PPHUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/1bTATOB OHJIAMH-3aAHATHI
—He NPeyCMOTPEHO

Texkymas arrecTauusa HA OHJIAWH-3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLlEHKA
yueOHas B 0as1ax

Helens

BecoBoii kK03(p)(puIHEeHT 3HAYNMOCTH Pe3yJIbTATOB TeKYyIleill aTTeCTAlNH 10 OHJIANH-
3aHATHAM -He [PeIyCMOTPEeHO

IIpome:xxyTouHasi aTTecTALNS 110 OHJIAMH-3aHATHAM —HET
BecoBoii kK03 (puIHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSATHSAM — He PeJyCMOTPeHo

3.2. [lpouenypsl TeKyuieid ¥ NPOMeKYTOYHOM aTTECTALMH KYPCOBOH padoThl/MpPoeKTa

Texyuias arrecTanusi BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumajibHas
padoThHI/IpoeKTa yuyeOHasi HeJleJisl | OIleHKA B 0ajliax

BecoBoii k03¢ puumeHT TekyeH aTTecTalluM BBIIOJHEHUsSI KYPCOBOH padoThI/MpoeKTa— He
MPeAyCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJIHEHHA KYPCOBOH
PadoTHI/MPOEKTA— 3AIMUTHI — He NPEeIyCMOTPEeHO

4. KPUTEPUM U YPOBHU OLIEHUBAHMSI PE3VJILTATOB OBYUEHUS MO
JUCHMUILIMHE MOIY.JISI




4.1. B pamkax BPC npuMeHsIOTCS yTBEpK/A€HHbIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH)
OILICHUBAHUS JOCTHKEHHUM CTYJEHTOB IO TUCIHUIUIMHE MOIYJs (Tabis. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpOIpPUATUIl Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbratam oOydeHHs

(MHAMKATOpaM).

TaOnuua 4

Kpurtepun onenuBanns y4eOHbIX JOCTHKEHUH 00yYaIOIINXCS

Pe3yabTarsl Kpurtepun oueHnBaHusi yueOHbIX JOCTH:KEHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHAUKATOPaM

3HaHusA CTyAeHT IeMOHCTpUPYET 3HAHUs U IOHUMaHue B 00J1aCTH N3YUYEHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOIUMBIE ISl MPOAOIDKCHUS
0o0y4YeHUs] W/WIM BBITIOJIHEHHUS] TPYNOBBIX (YHKIWH W JICHCTBUH,
CBSI3aHHBIX C MPO(ECCHOHATBHOM I TETbHOCTBIO.

YMeHus CTyneHT MOXET MPUMEHATh CBOM 3HAHUS U OHMMAaHHUE B KOHTEKCTaXx,

MPEICTABICHHBIX B OICHOYHBIX 3a/IaHUSX, IEMOHCTPUPYET OCBOCHHE
YMEHHI Ha ypOBHE YKa3aHHBIX HWHAWKATOPOB M HEOOXOAWMBIX IS
MPOAOIDKEHUS OOYYEHHS W/MIM BBIMOJHEHHUS] TPYAOBBIX (YHKIMHA H
JIEHCTBUIM, CBSI3aHHBIX ¢ MPOPECCHOHATBHON EATETbHOCTBIO.

OunbIT /BiIafgcHUE

CTyIeHT JEMOHCTPUPYET OMNBIT B OOJACTH H3YUYEHUS HA YpPOBHE
YKa3aHHBIX HHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJbTaTOB
00yd4eHUs Ha YPOBHE 3aIJIAHUPOBAHHBIX HHINKATOPOB.
CryneHT cnocoOeH BBIHOCHUTH CYXKICHHUS, [IENaTh
(OopMyITUpPOBATH BBHIBOJBI B 00IACTH U3YUCHHUSL.

CTyaeHT MOXkeT cooOLIaTh MPENoIaBaTeNto U KOJIEraM CBOETO YPOBHS
COOCTBEHHOE IOHMMAaHHE M YMEHUsI B 00JIACTH M3YUYEHHUSL.

OLICHKU U

4.2 ]Inst olleHWBaHUS YPOBHS BBINOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEICHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJI) HCIOJIb3yeTcs
yHHBEpcalibHasl mKana (Tadi. 5).

Tabmuma 5

Ixaja oueHUBAHUA JOCTHKEHUS Pe3yJIbTATOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHeEH J0CTHKEHHS Pe3y1bTATOB 00y4eHusi (MHAMKATOPOB)

Ne Conepxxanue ypoBHsI

HIxaJja oneHUBaHUA

(MHIMKATOPbI) TOCTUTHYTHI B
MIOJTHOM 00beMe, 3aMEeYaHUi HeT

n/n BbITIOJIHEHUSI KPUTEPHUS Tpaguuuonnas KavecTBenHasn
OLICHUBAHMS Pe3yJIbTATOB XapaKTepUuCTUKA YPOBHA XapPaKTEePUCTH
o0yueHust Ka YPOBHS
(BBINIOJIHEHHOE OLIEHOYHOE
3a/laHue)
l. PesynbTatel o0yueHus OTan4Ho 3auTeHo Bricokwuii (B)

(80-100 6anmoB)

2. Pe3ynbrarel oOydeHmst
(MHIUKATOPHI) B IETIOM
JOCTUTHYTBI, UMEIOTCSI 3aMEUaHMs,
KOTOpBIE HE TPEOYIOT
00513aTEILHOTO YCTPAaHEHUS

Xopor1io Cpennuti (C)

(60-79 Gamnmnos)




3. PesynbraTsl 00y4eHus Y 10BIETBOPUTEIILHO [oporossrii (IT)

(MHAMKATOPHI) TOCTUTHYTHI HE B (40-59 6amoB)
TOJIHOW Mepe, €CTh 3aMeUaHusl

4. OcBoeHue pe3ynbTaTOB 00yUCHUS HeynosnerBoputens He Henocrarounsrit
HE COOTBETCTBYET MHIUKATOPaM, HO 3a4TEHO (H)

HMMEIOTCSA CYyIIeCTBEHHbIE omnMOKU U | (MeHee 40 6amioB)
3aMeYaHus, TpeOyeTcs JopaboTka

5. Pe3ynbTar 00y4yeHus He JOCTUTHYT, HenocratouHo cBuAeTENHCTB Her pe3ynbraTa
3aJJaHHE HE BBIIIOJIHEHO JUIsI OLICHUBAHUS

5. COJEP)KAHME KOHTPOJIbHO-OLIEHOYHBIX MEPONPUSITUI MO
JUCLMILIMHE MOIY.JISI

5.1. Onucanue ayAUTOPHBIX KOHTPOJIbHO-OLCHOYHBIX MEpPONPHUATHH IO JAWCUMILIMHE
MOAYJIAA

5.1.1. Jlekuu

CamocTosITelbHOE H3YYEeHHE TEOPETHUYECKOT0 MarepHaja I0 Temam/pasieniaMm JIeKIHid B
COOTBETCTBUHU C cojepkanueM quctumiuHs (. 1.2. PITM)

5.1.2. JlabopaTopHbIe 3aHATHS
[TpumepHbIil IEpeUeHb TEM
1. O6paboTka ¥ BU3yanu3aiusl JaHHBIX HAyYHBIX WCCIICIOBAHUIN
2. Cucrtema BBOJIa U OTOOpakeHMsI TaHHBIX Ha ocHOBe cTteHaa SDK 1.1
3. 3mepurenb 0CBEMIEHHOCTH
4. ITporpaMMHUpy€EMbIil YCHIIUTENIb TEPMOTApPhI
5. ABTOMaTH3anus COJIHEUHOTO TpeKepa
6. YipaBieHue MIaroBbIM JABUTaTeNIEM ¢ 0OPAaTHOM CBS3bIO
LMS-mnardopma
1. He mpeayCMOTpEHO

5.2. Onucanue BHeAyIHTOPHBIX KOHTPOJbHO-OIEHOYHBIX MEPONPHUATHI W CPeICTB
TeKYIIero KOHTPOJIsI 0 TUCHHILIHHE MOXYJIst

PaznoypoBHeBoe (qudhepeHInpoBaHHOE) 00yUCHHE.
ba3zoBblii

5.2.1. KonTpoJsbHas padora

[IpumepHBII IepeyeHpb TeM

1. OcHoBel ACY TII.

2. IIporpammuoe obecnieuenne ACY TII.

3. SCADA u DCS cucrembl. O01acTh IpUMEHEHUSI.

4. XapaKTepUCTUKU U TUIII IPOTPAMMUPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB. APXUTEKTYpa.
Azbikn MOK 61131-3.

5. IlpombllUIeHHBIH ceT U UHTEeP(EChI

[IpumepHsbIe 3a1aHus
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VYkazare QyHKuuH, BeonHgeMble nogacucremamu I, 11 u I yposus ACY TII.

[TepeuncanTh OCHOBHBIE TPEOOBAHUS, KOTOPBIC HEOOXOUMO YUUTHIBATh MPU TOCTPOCHUU
UMU.

VYkazarh kakue QYHKIIH BBITTOHSICT HHPOPMAITMOHHO-H3MEPUTETbHASI CHCTEMA.

Ornucatb ocobennoctu crangapra B MOK 61131-3.

ITepeuncnutb ocHoBHBIE oTiiMunst SCADA u DCS cucrem.

Vxka3aTtb ocHOBHBIE TUIHI U Ki1acchl [TJIK.

Omnucarthk ocHOBHBIC diteMeHThI [1JIK.

Yka3aTh OCHOBHBIE THITBI HHTEP(HEHCOB, HCIIOIB3YEMbIX B TPOMBIIIICHHBIX CETAX

LMS-matdopma

1. He TpeyCMOTPEHO

5.2.2. KosnokBHyM

[IpuMepHBIii IEpeyeHs TeM

1. CtpykTypa MUKpOKOHTpoJuiepa cemeiictea MCS-51.

2. CniocoOsl orpesiesieHnst K0/1a HaKaToN KIIaBUILU

3. Pa3zpabotka (hyHKIHH (HOpMUPOBAHUS TTOCIEAOBATEIHFHOCTH KOJIOB KOMAaH/I U JAHHBIX IS
BBIBOJIa CTPOKOBOM U unciioBoi nHpopmarmu Ha JKKU.

4. Ucnonp30BaHKe MapajuIeIbHOTO MOPTa BBOAA-BbIBOIA JUIS YIPABIEHUS BHEIIHUMU
YCTpPOMCTBaMHU.

5. Wcnonp30BaHue CUCTEMBI IPEPHIBAHUN MPU B3aUMOCHCTBUM C BHEIITHUMH YCTPOMCTBAMH.

6. [Ipumenenue BctpoeHHoro ALIT MukpokoHTposuiepa A U3MEPEeHUs apaMeTpoB
YIPaBISEMOr0 YCTPONCTBA.

IIpumepHsIe 3ananHus

Onucatb CTpYKTYpY MUKpPOKOHTpoJuiepa cemeiictBa MCS-51.

[IpennoxxuTe alropuT™ OIpeeaeHus KoJa HaKaToW KIIaBUIIIH.

Pazpaborate anroputm u HanucaTh GyHKIUIO Ha si3bike C, 00eCTIEUHBAIONILY IO BBIBOJ]
CTPOKOBOM 1 yucinoBor nHdopmarmu Ha XKKU.

Hanucars pynkuuio Ha si3bike C, U1 yOpaBieHUs IaroBbIM JABUTATEIEM C UCTIOIb30BAHUEM
napasuieIbHOTO MOPTa BBOAA-BHIBO/IA.

Hanucatb Qynkiuto Ha s3bike C, Ui H3MEpEeHus mapameTpa yrnpaBiseMoro yCTponucTBa, ¢
npuMeHeHueM BcrpoeHHoro ALl MukpokoHTposuiepa.

LMS-nnatdopma

1. He IpeLyCMOTPEHO

5.2.3. lomamnss padora
[IpuMepHBIii IEpeyeHs TeM
1. AropUTMBI yrIpaBJIeHUs] TEXHUYECKUMH 00BeKTaMU (BapUaHTBhI)
[IpumepHsIe 3ananHus
Pa3paborate anroputm s yrpaBieHUs CUCTEMOW U3MEPEHUS OCBELIEHHOCTH
Pa3paboTtare anropuT™ 11 yrpaBieHUs MOJEIBIO COTHEYHBIM TPEKEPOM
Pa3paboTtaTh anropuT™ Jyisi CHCTEMBI YIPABJICHUS BO3AYIIHBIM IOTOKOM
Pa3paboTtaTh anropuT™ Jyist CUCTEMBbI TO3ULIMOHUPOBAHNUS BPALIAIOIIETOCs 3JIEMEHTa
Pa3pabotate anroputm s ynpaBieHUs: CKOPOCTBIO BPALEHUs Bajla ABUraTess
LMS-mnatdopma
1. He mpeayCMOTPEHO
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5.2.4. Peepar
[IpumepHBIii IepeyeHs TeM
. OOBeKThI CUCTEM aBTOMAaTHU3ALUU
. CpaBHuTeNnbHBIN aHanu3 cymiectByronmx SCADA cucrem
. CpaBHuTENbHBIN aHanu3 cymecTByromux DCS cuctem
. Tennenunn passutuss SCADA cuctem
. Tennenuuu pazsutust DCS cuctem
. [locTpoenue cuctem aBTOMaTU3aLUU IPEIIPUIATAN TSHKETON MPOMBIIIEHHOCTH
. [locTpoenue cuctem aBTOMaTU3alUU KOTEJIbHBIX

o0 N L AW IN —

. ABTOMaTH3UPOBaHHBIC CUCTEMBI YIIPABJICHHS CTCKIIOBAPCHHON TTEYH

9. I[IpuHUKMIIBI TOCTPOEHUSI CUCTEM ABTOMATU3ALMHU IPEANPUATUN

10. OcHOBHBIE Pa3HOBUIHOCTH crienanu3upoBaHHbIx [1JIK

11. Cuctembl 1a00paTOPHOM aBTOMATH3AIUU

12. Cuctembl aBTOMATU3aIUMU U TUCTIETYEPU3ALINH KUITBIX KOMILIEKCOB

13. Cuctembl aBTOMATHU3allMHA HAYYHOT'O SKCIIEPUMEHTA

14. Meronb! 00pabOTKH 3KCIIEPUMEHTANIBHBIX JAHHBIX

15. YHuBepcaabHbIe MPOTPaMMHBIE KOMITJIEKCH 00paOOTKH TaHHBIX HAYYHBIX MCCIIEIOBAaHUMN

16. Cnenuanu3upoBaHHbIE IPOrPaMMHBIE TPOAYKTHI AJ1si 00pabOTKU U BU3yalln3allun
JTAHHBIX HAYYHBIX MCCIICIOBAHUN

17. IIporpammHbIe IPOAYKTHI aBTOMATHU3aI[UM HAyYHBIX UCCIIEOBAaHUI

18. CuctemMbl KOMIBIOTEPHOMN aNreOpBhI

IIpumepHbIe 3a1aHUS

1 ITouck Hay4HOH TUTEpATypPbl, OTHOCSIIEHCS K TeMe pedepaTa, B O0IIEIOCTYITHBIX U
cHenUalIn3upoBaHHbIX 0a3ax faHHbBIX. COCTaBIEHUE COOTBETCTBYIOLIETO CIIMCKA U €r0 OTIpaBKa
PYKOBOJUTEIIO.

2 Kpatkoe pedepupoBanre OCHOBHBIX HAYUHBIX ITyOJIMKAIIWN, BHIOPAHHBIX M3 CITUCKA MTOCTIE
00CYKJIEHUS C PYKOBOTUTEIIEM.

3 [loaroroBka maHa pedepara u ero 00Cy)AeHHE C PYKOBOJAUTEIEM.

4 Hanucanue pedepaTa v MOArOTOBKA MIPE3CHTAIIHH.

5 3amuTa pedepaTa B BUIE IPEACTABICHUS IPE3CHTAIIH.

LMS-matdopma
1. He IpeLyCMOTPEHO

5.3. Onucanne KOHTPOJIBbHO-OLCHOYHBIX MEPONPUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHHILIHHE MOAYJIS

5.3.1. Ox3amen
CnucoK MpUMEPHBIX BOIIPOCOB
1. ACY TII. YenoBeko-MammMHHBIA HHTEpETC.
2. IIporpammuoe obecneuenue ACY TII.
3. SCADA cucremsl. ApxurektypHoe noctpoenre SCADA-cucrem.
4. SCADA cucremsbl. Kanansl cBsi3u. ba3bl JaHHBIX.
5. Pacnpenenennsle cucremsl ynpasiaeHus — DCS.
6. O6nacts npumenenus DCS u SCADA cuctem.
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7. [lporpammupyemsie noruueckue koutposuiepsl. Tumnsl [IJIK. Apxurexrypa. A3piku MOK
61131-3.

8. Unrtepeiic RS-485. OcHOBHBIE MPUHIIUIIBI TOCTPOEHUS. TOMOJIOTUS CETU HA OCHOBE
unTepgeiica RS-485.

9. I[Ipombimnennsie cetu: Profibus, Modbus. OcHOBHBIE TapaMeTPhI U XapaKTEPUCTUKH.
[lepenaya cooOIICHMIA.

LMS-mnardopma

1. He mpeycCMOTpPEHO

5.4 Copep:xaHue KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUATHI 110 HANIPABJIEHUAM
BOCHUTATEIbHOI 1eSITeIbHOCTH

HanpasieHus: BocIMTaTeabHOHN NESTETBHOCTH COMPSTAIOTCS CO BCEMH PE3yJIbTaTaMHu O0ydYeHHS
KOMITETEHINI 10 00pa3oBaTeNbHON MpOrpamMme, UX OCBOEHUE OOECIEeUMBAETCS CONEpIKaHHUEM
BCEX JUCUUIUIMH MOJYJIEH.
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