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1. Ilepeyennb

IJIAHMPYEeMBbIX

pe3yJbTaTOB

Oﬁy‘{el-ll/lﬂ mo AUCHHUIIJINHE, COOTHECCHHBIX

INIAHMPYEMBIMH pe3yJbTaTaMH OCBOCHHS 00pa30BaTeJIbHOM IIPOIPaAMMBbI
[Ipouecc n3yyeHus: QUCHUILIMHBL HampaBieH Ha GopmupoBaHue cieayromux komnereHuui OII BO
U OBJIAJICHUE CIICYIOUIMMHU pe3ybTaTaMU 00yUYEeHHs 10 JUCIUIUIMHE:

Kon u naumenoBanue Kon u [TepedyeHs MIIaHUPYEMBIX PE3YILTATOB OOYUCHHUS 110
KOMIIETEHIINH HalMEHOBaHUE JUCLUIIIINHE
WHJUKaTOpa
JIOCTHKECHMS

OIIK-1 Cnocoben pemats|OIIK-1.1 3HaeT
TUIIOBbIE 3anaun | CocobeH MaTeMaTHYeCKOE OMMCAHUE TUHEUHOTO HEMPEPHIBHOTO
npo¢eCcCHuOHATBHOM MIPUMEHSTD JTUHAMHAYECKOTO dJIEMEHTa
JEATEeIbHOCTH Ha OCHOBE| OCHOBHBIE ymeeT
3HaHUH OCHOBHBIX | 3aKOHBI AQHAJIM3UPOBATH CBA3b MEXKIY BXOJAOM U BBIXOJOM JIMHEWHOTO
3aKOHOB ~ MATCMATHYCCKHUX | MATCMATHYCCK | genpephIBHOTO JMHAMHUYECKOTO 3IEMEHTA
U ECTEeCTBEHHBIX HAyK C|WHX, BIajdeeT HaBbLIKAMH
[IpUMCHCHNCM CCICCTBCHOHAY | yapLikoM pacro3HAaBaHUs THIA 3BEHA TUHEHHOTO
HH(OPMALIOHHO- HBIX HETIPEPHIBHOTO JHHAMMYECKOTO 31eMEHTA
KOMMYHHUKAIIMOHHBIX JTUCLUIUINH,
TEXHOJIOTHIA; HEO00XO0IUMBIX

JUTSL pEeILICHUS

TUTIOBBIX 33724

B oOnacTu

arpouH)XeHEPH

u
OIIK-4 Crnoco6en | OITK-4.1 3HaeT
peann30BbIBAThH Ucnonszyer XapaKTePUCTUYECKNE OCOOCHHOCTH OCHOBHBIX THITOBBIX
COBPEMEHHbIE TEXHOJOTHH | MAaTEpHAIIbI JUHAMUYECKUX 3BEHbEB
u 000CHOBBIBATh WX | HAYIHBIX yMeeT
NpUMEHEHNE B| MCCICIOBAHUN | 4CIIONTB30BATH METO/IBI CPABHUTEILHOTO AHAIH3A
pOdeCCHOHABHOM 1o XapaKTEPUCTUK OCHOBHBIX TUIIOBBIX JUHAMUYECKUX 3BEHBLEB
NeATEIbHOCTH; COBEPUICHCTBO  [gyanoer HABBIKAMM

BAHIIO HABBIKAMU OIPEJICNICHHS XapaKTEPUCTUK OCHOBHBIX THIOBBIX

SHEPIETUHCCKO | yamuuecKkux 3BeHbEB

ro

o0opynoBaHus,

CPEJACTB

aBTOMaTH3alUU

"

anekTpuduKar

WU CEITbCKOTO

X0341CTBa
OIIK-4 Crnoco6en | OTIK-4.2 3HaeT
peanu30BbIBAThH OOOCHOBBIBAET |yCIIOBUS YCTOMYMBOCTUA CUCTEM aBTOMATHYECKOTO
COBPEMEHHbIE TEXHOJOTHH | IPUMEHEHHE peryaupoBaHus
u 000CHOBBIBATh HX | COBPEMEHHOTO | ymeeT
NpUMEHEHNE B| SHEPIECTUYIECKO | aHaIM3UPOBATHh KPUTEPUU YCTOMYMBOCTH CUCTEM
pOdeCCHOHABHOM ro ABTOMATUYECKOTO PETYJIUPOBAHUS
NeATEIbHOCTH; o0opymoBaHus, BIAA€eT HABbIKAMH

CpencTs HABBIKAMU OTpe/IeNIeHHs 00JaCTH YCTOMYMBOCTA CUCTEM

aBTOMAaTU3ANN | aproMaTHUECKOTO PeryTHpOBaHHUs

"

anekTpuduKar

HH CEJILCKOTO
XO03AHUCTBa




3HaeT
3aKOHBI PETYIUPOBAHUS

ymeeT
UCIIOJIb30BaTh METO/IbI CPABHUTEIILHOTO aHANIN3a 3aKOHOB
peryJIupoBaHUs

BJIajleeT HABBIKAMH
HaBbIKAaMH BbIOOpA 3aKOHA PETyJINPOBAHUS

OIIK-5 Cnocoben| OIIK-5.2 3HaeT
y4acTBOBATh B| Ucnons3yer CTPYKTypHBIE MPEOOpPa30BAHUE CXEM CHCTEM aBTOMATHUYECKOTO
MPOBEICHUH KITaCCUYECKUE | YIPaBJICHUS
SKCHEPUMEHTAIIbHBIX u yMeeT
HCCIICI0BAHHH B| COBPEMEHHBIC | agaIM3UpOBATH OJIOKUTEIBHBIE CBOMCTBA CTPYKTYPHBIX
npo(heCCHOHABHOM METOABI npeoOpa3oBaHUil CXEM CHCTEM aBTOMATUYECKOTO YIIPaBJICHUS
NEATEIIbHOCTH; MCCIICNIOBAHNUA [ poaneer paBpIKAME
B obmactu HaBBIKAMU JIOCTHKEHUS TIOJIOKUTEJIbHBIX CBOMCTB B Cilydae
OMEKTPUPHKAL | cry vk rynHOro TIPe0BPA3OBAHHS CXEMBI CHCTEMBI
nmu ABTOMATHUYECKOTO YIIPABJICHUS
aBTOMAaTH3alUU
CEJIbCKOTO
XO035ICTBA
I1K-4 Cnocoben k| I1K-4.1 3HaeT
pazpaboTke MPOSKTHBIX | BeimonmHeHne | KacCUUKAIMIO CUCTEM aBTOMAaTHKU
pemeHnit OT/ICJIbHBIX | CPABHUTEIBHOT | ymeeT
JacTei 0 aHaj3a HCIIOJIb30BATh METOAbI CPABHUTEIIBHOTO aHAIN3a
aBTOMATH3HUPOBAHHOM CYHICCTBYIOLIN | kmacCU(UKAIIMOHHBIX TOKa3aTeNlel CUCTEM aBTOMATHKH
CUCTEMBI YOpaBIECHUS | X BAaeeT HABBIKAMH
TEXHOIOTYCCKIMN dBTOMATH3NPOB | pappikaMu CpaBHUTENBHOTO aHAIN3A KIACCH(UKAIIIOHHBIX
fiporeccamu aHHBIX CHCTCM | poxasareneii cucTeM aBTOMATHKK
yIpaBiICHUS
TEXHOJIOTUYECK
MU
npoliieccaMmu
[1K-4 CrnocobeHn k| [IK-4.2 3HaeT
pa3paboTke poeKTHHIX | Pa3zpaboTka 3aKOHBI anreOphl byis
peleHuit OT/JE/IBHBIX | KOHCTPYKTOPCK | ymeeT
JacTen o aHAIM3UPOBATh (PU3NYECKHUE SABICHUS U 3P (EKTHI,
aBTOMATH3MPOBAHHOM AOKYMCHTALIMM | oipe AeIAFoIIMe IPUHIUIT IEMCTBUSI OCHOBHBIX 3JIEMEHTOB
CHUCTEMBI YIpaBJICHUA | 1A CHCTEM JIOTUYECKOIO YIIPaBICHUS




TE€XHOJIOTUYECKUMHU IIPOEKTHOTO BJIajJieeT HABbIKAMH
rporeccaMu peleHust HaBBIKAMH MPOEKTUPOBAHUS JIEMEHTOB CUCTEM JIOTUYECKOTO
aBTOMATU3HUPOB | yIIPABIICHHUS
aHHOU
CUCTEMBI
YIPaBICHUS
TEXHOJIOTHYECK
UMU
poueccaMu
[1K-4 Cnocoben k| [1K-4.3 3HaeT
pa3paboTke MPOEKTHBIX | OCYIIECTBISIET | CHEU(PUKY UCIIOIHUTEIbHBIX YCTPOMCTB CHCTEM aBTOMAaTHUKU
peneHui OTJC/IBHBIX | ONTHMHU3ALMIO | ymeeT
qacTel 000pYNOBAHMS | aHATH3MPOBATH PEKUMBI PAGOTHI HCTIOMHATENBHBIX YCTPOIHCTB
aBTOMATU3UPOBAHHOMN JUISL CUCTEM aBTOMATHUKU
CUCTEMBI YHPABICHHS | ABTOMATU3UPOB g 1varcer Happikamu
TEXHOIOTHYCCKIMN aHHBIX CHCTCM | pappikaMu onTMMHU3aKK 060PYI0BAHHUS I
Tporneccamu yTpaBICHI ABTOMATU3MPOBAHHBIX CHCTEM YIIPABJIECHHUS
TECXHOIOIMYCCK | rexHoMOrMUecKMMY TPOIIECCAMHU ITyTEM PAIHOHATBHOIO
MH BBIOOPA HCTIOJHHUTENBHBIX YCTPOMCTB CHCTEM aBTOMATHKH
rporeccaMu

2. Hepeqeﬂb OICHOYHBIX CPEACTB 110 JTUCHUIIINHE

& | Kot MIIKATODOR OrneHOYHOE CPEICTBO
2 AL p TIPOBEPKA PE3yIHTATOB
Ne HammenoBanme pa3gena/TeMbl S JOCTHOIKEHHUS
5 KOMIIeTe HLit JOCTIDKEHUS] HHINKATOPOB
© KOMIETEHIIUH
1. |1 paznmen.
[1K-4.1, OIIK-4.2, T
1.1. | Cuctembl JOTHUECKOTO YIPaBIEHUS 7 | OIIK-4.1, [IK-4.2 ceer
I1K-4.2, OIIK-1.1,
1.2. | OCHOBBI TEOPHH aBTOMATHUECKOTO PETYIHPOBAHMS 7 | OUK-4.1, OIIK- Tecr
4.2, OIIK-5.2
1.3. | Texaudeckue CpeacTBa aBTOMATHKH 7 | OHK-5.1, 1IK-4.3 Tecr
[IpomexxyTouHas aTTecTaIus 3a

3. OueHoYHbIE CPeICTBA (OLEHOYHbIE MATEPUAJIbI)

IIpuMepHBII  TIEpeyYEeHb

MPOMEKYTOYHOM aTTeCTAUK

OIICHOYHBIX

CpeaACTB I TEKYHICTO  KOHTPOJA  yCIICBACMOCTH U

Ne
o/

HaunmenoBanue
OIICHOYHOI'O CPEeCTBA

Kpatkas xapakrepucTrka
OLICHOYHOI'O CPEJICTBA

[peacraBieHre OIIEHOYHOTO CPEICTBA B
donne (OneHoUHbIE MaTePHAITHI)

Texyumii KOHTPOJIb

JIJ1st onieHKM 3HAHHUHI




1 Tect Cucrema DoHI TECTOBBIX 3aJaHUN
CTaHJIapTU3UPOBAHHBIX
3aJaHuM, MO3BOJISIOIAs
aBTOMAaTU3HPOBATh
MPOLEYPY U3MEPECHUS
YPOBHS 3HAHUN U YMEHUI
oOyuarolierocs.

JI71s1 OLleHKU YMEHUI

JIJ1s1 OLIEHKH HaBBIKOB

IIpomexyToUyHas aTTecTalus

2 3auer CpencTBo KOHTPOJIS IlepedyeHb BOIIPOCOB K 3a4ETY
YCBOCHHUS y4€OHOTO
MaTepHualia MpakKTH4eCcKux u
CEMHUHAPCKUX 3aHATUH,
YCIICLTHOTO MPOXO0XKICHUS
IPAKTHUK U BBIIIOJIHEHUS B
IPOIIECCe ITUX MPAKTUK
BCEX y4EOHBIX IOPYUYEHHI B
COOTBETCTBHUH C
YTBEPKICHHOMN
IIPOTPaMMOH ¢
BBICTaBJIICHUEM OLIEHKH B
BUJIE «3aYTEHOY,

«HE3aUYTECHOY.
3 KypcoBsie paboThl Bun camocTtositenbHOM [Tepeuenp TeM KypcOBBIX PabOT (MPOEKTOB)
(npoekToB) NUCbMEHHOU palboTHI,

HaNpaBIICHHBII Ha
TBOPYECKOE OCBOCHHUE
obmenpodecCHOHAILHBIX U
pOPUIEHBIX
npodeccruoHaIbHBIX
JTUCLUILIUH (MOoysei) u
BBIPaOOTKY
COOTBETCTBYIOIIUX
npodeccruoHaIbHBIX
xomnereHuuu. [Ipu
HAIMCaHUH KypCOBOM
paboThI CTYJIEHT JOJIKEH
MOJIHOCTBHIO PACKPHITH
BbIOpaHHYIO TEMY,
COOJIFOCTH JIOTUKY
U3TI0KEHUS MaTepuaa,
MoKa3aTh yMEHHE JIeNIaTh
00001IIeHUS U BBIBO/IBI.

4. llpumepHblii GOHI OLEHOYHBIX CPeACTB AJsl NMPOBEeJCHHUS TEKYLIero KOHTPOJIS M IPOMEKYyTOYHOMH
arrecTanuu 00y4AKIIMXCH M0 JUCHHUILUIUHE (MOaY./10) ""ABTOMATHKA"

Ilpumepnvie oyenounvlie mamepuanvl 011 MEKyu €20 KORMPOJiA yCnesaemocmu

Bomnpocsl k 3aueTy

ITpoexrupoBanue cucreM Joruueckoro ynpasienus (CJIY) Ha
OECKOHTaKTHBIX 3JIE€MEHTaxX

beckoHTakTHBIA BapuaHT peanuzaunu GyHkuuu «»

beckonTakTHbIM BapuaHT peanuzauuu GyHkuuu «JI»

beckonTakTHbIi BapuaHT peanuzanuu pyHkiuun «HE»

beckonTaktHblil BapuanT peanuzaunu pyHkuun « ICKIIIOYAIOIIEE NIy




beckonTakTHbIil BapuanT peanu3anuu GpyHkmuun «M — HE»
beckonTakTHbI BapuaHT peanuzaunu pyHkuuu « 1JIM — HE»
[TepemecTuTeIBbHBIN (KOMMYTAaTHBHBIN) 3aKOH
CoueTtarenbHbIl (aCCOIMATUBHBIN) 3aKOH
PacnipenenurensHbIil (AIUCTPpUOYTUBHBIN) 3aKOH

3aKoHBI TIOBTOPEHHUS

3aKOHBI JOMOTHUTEIBHOCTH

3aKoHBI UTHBEPCHUH

3aKOHBI TOTJIOIIEHUS

3aKoH JBOIHOIO OTpULIAHUS

3aKoHBI CKIICUBAHUS

[IpoexrupoBanue cucteMm jgoruueckoro ynpasieHus (CJIY) na
pEIEeHHO-KOHTAKTHBIX JIEMEHTax

PeneiiHO-KOHTaKTHBIM BapuaHT peanu3aunu GyHKuuu «M»
PeneitHo-koHTaKTHBIN BapuaHT peanu3anuu GyHkuu «JIN»
PeneiiHo-KOHTaKTHBIM BapuaHT peanu3auuu QyHkuun « HE»
Peneitno-konTaktHpIi BapuaHT peanusanuu Gpyuakiun « MICKIJIIIOYAIOLIEE MJIN»
PeneiiHo-KOHTaKTHBIN BapuaHT peanu3anun QyHkuun « — HE»
Peneitno-koHTakTHBINA BapuaHT peanu3anuu Gyukiun «MJIN — HE»
ITepemecTuTenbHbIN (KOMMYTAaTUBHBIN) 3aKOH

CoueTaTenbHBIN (ACCOIIMATHBHBIN ) 3aKOH

PacrnipenenurenbHBIN (AUCTPUOYTUBHBIN) 3aKOH

3aKOHBI IOBTOPEHUS

3aKOHBI JIOMOJIHUTEILHOCTH

3aKOHBI UHBEPCHH

3aKOHBI MOTJIOMICHUS

3aKOH JIBOMTHOTO OTPHUIIAHUS

3aKOHBI CKIICUBAHUS

AHann3 BpeMEHHBIX XapaKTEPUCTUK JUHAMHUYECKUX 3BeHbEB CAY

[Tepexonnas pyHKIUSA 3BeHA
NmmynbscHas xapakrepucTuka (BecoBasi (yHKIIHS)
EnvHuunblii uMIynbe (€ AMHUYHAS UMITYJIbCHAsT (PYHKUMS, UM JeIbTa-(QyHKINs)
BpemeHHbIe XapaKTepUCTUKA TUHAMUYCCKAX 3BEHBEB
1). Uneanbnoe nuddhepeHupyromee 3BeHO.
2). YeunurtenpHoe (0€3MHEPIIMOHHOE ) 3BEHO.
3). UneanbHOE HHTETPUPYIOLIEE 3BEHO.
4). Aieprou4eckoe 3Be€HO TIEPBOTO MOPSIJIKA.
5). UaTerpupyroiiee ¢ 3aMeIJICHUEM.
6). UaTerpupyroree n30JpoMHOE.
7). 3BeHO BTOPOTO MOPSAKA.
a) KosnebatenpHOE 3BeHO TIpu 0<[1<1;
0) anepuouYecKoe 3B€HO BTOPOTro mopsaaka npu [1>1;
B) KOHCEpBAaTUBHOE 3BeHO TIpH [ |=0.

AHanu3 4acTOTHBIX XapaKTCPUCTUK TUHAMHWYCCKHUX 3BCHLBCB CAY

AMIUTUTY/IHAs YaCTOTHAs XapaKTepPUCTUKA 3BeHa

dazoBasg YacTOTHasl XapaKTepUCTHKA 3BEHA 3BEHA
Jlorapudmuyeckas aMILIUTYyIHasi YaCTOTHAsA XapaKTepUCTHKa 3BEHA
Jlorapudmuueckas (pa3oBasi yaCTOTHas XapaKTepUCTUKa 3BEHA
YacToTHBIE XapaKTEPUCTHKUA JUHAMUYECKUX 3BEHBEB



1). Anepuoanueckoe 3BeHO 1-ro opsiaka (HHEPLHUOHHOE)

2). PeanpHoe auddepeHupyomniee 3BeHO

3). UneanbHOE HHTETPUPYIOIIEE 3BEHO

4). 3BeHo BTOporo nopsiaka (kosiebdarenpHoe 3BeHO npu 0<[1<1)
5). 3BeHO BTOpOTO Mopsika (KOHCepBaTUBHOE 3BeHO mipu [1=0 )

Amnanuz cnoco6oB peoOpa3zoBaHust CTPYKTypHbIX cxem CAY

CaepThIBaHME MTOCIIEIOBATEILHOTO COETUHEHUS

CBepThiBaHME MapalljIeIbHOTO COSTUHEHUS

CBepThIBaHHE OTPHUIATEIILHOW 0OpAaTHOW CBSI3U

CBepThIBaHHE TOJOKUTEILHOW OOpaTHON CBS3U

IlepeHoc y3na yepe3 3B€HO BIEpe]T

[lepenoc y3na yepe3 3B€HO Ha3a[l

[Tepenoc cymmaropa (B pexxumMe CYMMHPOBaHHUSI) Y€pe3 3BEHO Ha3a]]
[Tepenoc cymmaropa (B peskuMe BBIUUTAHMS) Yepe3 3BEHO Ha3a/l
Ilepenoc cymmMaropa (B pe’krMe BbIUNTaHUS) YEPE3 3BEHO BIEPE]
[Tepenoc cymmaropa (B pekruMe CyMMUPOBaHHSI) 4Yepe3 3BEHO BIEpe

Uccnenoanue ycroitunBoctu CAY

Kpurepuii ycroitunsoctu I'ypsuna
Kputepuii ['ypBuia 1j1s cucteMbl IEpBOro mopsaKa
Kpurepuii [ 'ypBuna uist CUCTEMBI BTOPOTO IOPsIKA
Kputepuii ['ypBuia 1151 cUCTEMBI TPETHETO MOPSIIKA
Ilpumepnuvie oyenounvie mamepuansl
0J151 NPOBEOCHUA NPOMENHCYMOUHOU ammecmauuu (3auem, IK3amen)
nO UMOo2am 0Ce0eHUs OUCHYUNIUHBL (MOOYIs)

JlaboparopHuas pabota Ne 1
[TpoexTupoBanue cucteM jorudeckoro ynpasienus (CJIY) na
OECKOHTAKTHBIX AJIEMEHTAX

1. Llens paboOTHI:

- TIONly4YeHUE CTYJEHTAaMH TEOPETUYECKHX CBEIACHUN M NPAKTUUYECKUX HABBIKOB IPOECKTHPOBAHUS
cuctem norudeckoro ynpasnenus (CJIY) Ha OECKOHTAKTHBIX dJIEMEHTaX;

- MpUOOpPETEHUE MPAKTUIECKUX HABBIKOB PabOTHI B cpejie mporpammupoBanus Micro-Cap.

2. VicxonHble TaHHBIE:

- yciioBUs cpabaThIBaHUSI UCTIOTHUTEIBHBIX 3JIEMEHTOB

3. [IporpammHoOe oOecniedeHueE:

- cpena mporpammupoBanus Micro-Cap.

4. KoHTpOJIbHBIE BOIPOCHI

- TabnuIa coCTOSTHUN U OCCKOHTAKTHBIM BapuaHT €€ peanusanuu s Gyuxiui "U","UJIA","HE", "U
-HE","WJIN-HE","UCKIIFOYAIOIIEE NJIN".

- OCHOBHbIE aKCOMBI U 3aKOHBI aJreOpbl JIOTUKU

5. TpeboBanus K OTYETY

OtueT o nabopaTopHoil paboTe TOIHKEH COAepKATh:

-TeMy;

- LeJIb;

- TaOJIUILy COCTOSTHUS,

- UICXOAHBIE aHHbIe poekTupyemoit CJIY;

- TIoTUYeCKre PYHKIUH;

- OECKOHTAKTHbIN BapuaHT npoekrupyemoit CJIV;

- CHHTE3MpPOBAHHYIO CXeMy OECKOHTAaKTHOrO BapuaHTa npoekrupyemoit CJIY BbimonHeHHOH B cpene



nporpammupoBanus Micro-Cap.

Jlaboparopuas pabota Ne 2
ITpoexTupoBanue cucteM jorudeckoro ynpasieHus (CJIY) na
peneiHo-KOHTaKTHBIX AnemenTax (PKD)

1. Llens paboOTHI:

- MOJIydYeHUE CTYACHTAMU TEOPETUYECKUX CBEACHUW M NPAKTUYECKUX HABBIKOB MPOEKTUPOBAHUS
cucteM Jorudeckoro ynpasieHus (CJIY) Ha pesieiHO-KOHTaKTHBIX 3JIEMEHTaX;

- mpuoOpeTeHNe MPAKTUIECKUX HABBIKOB pabOTHI B cpejie nmporpaMmmupoBanust Micro-Cap.

2. VicxonHbie TaHHBIE:

- ycioBus cpabaThIBaHUS UCTIOHUTEIBHBIX 3JIEMEHTOB

3. IlporpammHOe obOecnieyeHue:

- cpena mporpammupoBanus Micro-Cap.

4. KoHTpobHBIE BOIPOCHI

- Tabnouma COCTOSHUHW M PEJIeHO-KOHTAKTHBIM BapuaHT €€ peanu3anuu i (QYHKIUN
"n","UJIn","HE", "U-HE","WJIN-HE","UCKIIIOYAIOIIEE NJIN".

- OCHOBHbIE aKCHOMBI U 3aKOHBI aJreOpbl JIOTUKU

5. TpeboBaHus K OTYETY

Otuet no nmabopatopHoil paboTe JOHKEH COAePKATh:

-TeMY;

- 1IeJIb;

- TaOJIUILy COCTOSIHHS,

- UICXO/IHbIE TaHHbIe TpoekTupyemon CIIY;

- Joruyeckue QpyHKUIUY;

- peeHHO-KOHTAaKTHBIN BapuaHT npoektupyemon CIIY;

- CHUHTE3UPOBAHHYIO CXEMY PEJIEHHO-KOHTAKTHOro BapuaHTa npoekrupyemor CJIY BbINOIHEHHOW B
cpene mporpamMmmupoBanust Micro-Cap.

JlabopaTopHas pa6ota No3
IIpumenenue nporpammupyemoro jorndeckoro kourposiepa (IIJIK) B cucremax aBromaTuku

1. Lens paboOTHI:

- O3HAaKOMHTHCS ¢ TeXHUUECKON gokyMmeHTanuei Ha [1JIK 100;

- OCBOUTH METO/IbI O€30MacHOM SKCIUTyaTallii pudopa;

- O3HAKOMHUTBhCA €O cpenod mnporpammupoBanus CoDeSys V2.3, oTBewaronieid craHaapram
MexnyHapoaHoH 3neKTpoTexHndeckoi komuccun (MOK 61131-3);

- O3HAKOMHUTbCS C HAOOpPOM OCHOBHBIX KOMIIOHEHTOB (KOHTaKTbl, peje, TPUITEPbl, TailMepsl,
CUETUMKH) U IPUEMAMHU [IPOEKTUPOBAHNS MHOTOCTYIIEHYATBIX CXEM Ha si3bike LD;

- OCBOWUTH NIpPHUEMBbl MPOBEPKH PAOOTOCIOCOOHOCTH CO3/IaHHBIX BHUPTYaJbHBIX CXEM B pEXUME
AIMYJISALUY;

- OCBOMTb MPUEMBI 3aIMCH [TPOrPaMMBbI B KOTPOJLIEP;

- OCBOMTD IIPUEMBI YIIPABIEHUS TEXHOJIOTUYECKUM IIPOLECCOM HenocpeacTBeHHo yepes [1JIK;

- ocBouth padoty I1JIK B ceTu st ynpaBlieHUs «yAaICHHBIM» O0BEKTOM.

2. MTO:

Jns uccnenoBanust npumensiercs ITJIK 100 24RL OBEH, umeromuii 8 HHCKpPETHBIX BXOJIOB M 6
JUCKPETHBIX BBIXOJIOB.

3. KoHTpoJIbHBIE BOIIPOCHI

Yro npeacrasnsget coboit I[IJIK?

B uewm 3aknmouaercs HIUKIMYHOCTH IPOrOHAa MIPOrpamMmbi?

Yem oTiMyaroTcs KOMOMHAIIMOHHBIE U 1ociiejoBaTenbHOCTHRIE CIIY?

Kaxue ¢pynkumonansHbie 6510k npuMensitotest B LD nquarpammax?

Kakue tpe6oBanus k BXoaHbIM curHaiam TaiiMmepoB TON,TOF u TP?



Kaxkue n3BecTHBI ciocoOb! pukcanuu BKIIOUYeHUs pese B LD?

B kakux HarpaBieHHSIX IO MHOTOCTyNeH4aToi cxeme B LD npoucxoanuT BBIIOTHEHUE TPOTPaMMBbI?

Kak co3ngaercs nens B LD u3 kontakroB, FB u karymiek?

Kak MOHO COeTMHUTH KaTYIIKU?

B uem 3akmouaeTcst pexxuM smyasiuun’?

UTto Takoe «uMs» KOMIIOHEHTA LeTH?

Kaxoit mpudt npumeHsIoT a1 naeHTu(GUKAIUU KOMIIOHEHTOB?

Kaxue OykBbl HENb3s IPUMEHATH B UMEHNU?

UYem otnuyuarorcst cuetunku CTU u CTD?

MO>HO I IPUMEHSITh JPOOHBIE YCTABKU 110 BPEMEHHU JJIsl TAMEPOB?

4. TpeGoBaHUS K OTUYETY

OTdeT JOJKEH COAepkKaThb KPaTKUE TEOPETHUYECKUE CBEACHUS O MPOTPaMMHUPYEMBIX JIOTUYECKUX
KOHTpOJLIEpax,

JTamax CO3JaHUsl TPOEKTa CHCTEMBl aBTOMaru3auuu ¢ ucnoib3zoBanueMm [UJIK, mnpoekTs
NPUBEJICHHBIX B METOJMYECKUX YKa3aHUAX IPUMEPOB aBTOMATHU3ALMU peann30BaHHbIX B cpene CoDeSys.

JlaboparopHnas pabora Ne 4
AHaJIN3 BpEMEHHBIX XapaKTEePUCTUK TUHAMUYECKUX 3BeHbeB CAY

1. llenb paGoTHI:

- MOJIyYeHHUE CTYJCHTAMU TCOPETHUYECKHX CBEIACHHMN M NPAKTUYECKUX HABBIKOB AHAINM3a BPEMEHHBIX
XapaKTEePUCTUK TUHAMUYECKHNX 3BeHbEeB CAY;

- IpHOOpETeHNE MPAKTUIECKAX HABBIKOB PabOTHI B Cpejie MporpaMMHUpoBaHus VisSim.

2. UcxonHble NaHHLBIE:

- TUTIOBBbIE TUHAMUYECKUE 3BEHbSI

3. [IporpammHoOe obecnieueHue:

- cpena mporpaMMHpoBaHus VisSim.

4. KOHTpOJIbHBIE BOMPOCHI

OCHOBHBIE THUITBI TUHAMUYECKUX 3BEHHEB

[lepenaTounbie PyHKIIMH OCHOBHBIX TUIIOB IMHAMUYECKIX 3BEHHEB

[TepexonHblie PyHKIMU OCHOBHBIX TUIIOB TUHAMUYECKUX 3BEHHEB

@OyHKIIMN Beca OCHOBHBIX TUIIOB IMHAMUYECKUX 3BEHHEB

5. TpeboBaHus K OTYETY

OTt4eT mo mabopaTopHOI PaboOTe JOJKEH CONCPIKATh:

-TeMy;;

- LIeJIb;

- pacueTHbIE (POPMYIIBI U PE3YIIBTATHl PACUETOB IMAPAMETPOB NEPEIATOYHBIX (PYHKINN 3BEHBEB;

- rpaduku QyHKITHI.

JlaGopatopnas pabora Ne 5
AHaJIN3 YaCTOTHBIX XAPAKTEPUCTUK TUHAMUYECKUX 3BeHbeB CAY

1. llens paGoTHI:

- TOJy4YeHHE CTYACHTAMH TCOPETHUYECKHX CBEJICHUH M NMPAKTUYECKUX HABBIKOB aHAJIM3a YACTOTHBIX
XapaKTEepUCTUK TUHAMUYECKHNX 3BeHbeB CAY

- IpHOOpETeHNE MPAKTUIECKUX HABBIKOB PabOTHI B cpejie MporpaMMHUpoBanus VisSim.

2. UcxonHble NaHHLIE:

- TUTIOBbIE TUHAMUYECKUE 3BEHbS

3. [IporpammHoOe obecniedeHue:

- cpena nporpaMMHpoBaHus VisSim.

4. KoHTpOJIbHBIE BOPOCHI

OCHOBHbBIE THUITBI TUHAMUYECKUX 3BEHHEB

[lepenaTouynbie (YHKIIMH OCHOBHBIX THIIOB JHHAMHYECKUX 3BEHBECB

AYX OCHOBHBIX THIIOB JMHAMHYECKUX 3BEHbEB



®YUX 0CHOBHBIX TUIIOB TUHAMHYECKHX 3BEHBLCB

AYX OCHOBHBIX THIIOB JUHAMHYECKUX 3BEHLEB

A®UX 0CHOBHBIX TUIOB JUHAMHYECKHX 3BEHLCB

5. TpeOoBaHus K OTUETY

OTt4eT mo mabopaTopHO# paboOTe JOJKEH CONECPIKATH:

-TeMy;

- 1IeJIb;

- pacueTHbIe POPMYJIBI U PE3YJIBTAThl PACUETOB IMAPAMETPOB NIEPEAATOUHBIX (PYHKIIUN 3BEHBEB;
- rpaduku QyHKITHI.

JlabopaTopHas pabota Ne 6
Amnanuz cnoco6oB mpeoOpa3zoBaHus CTPYKTypHbIX cxem CAY

1. Lens paboTHI:

- TOJY4YeHUE CTYACHTaMU TEOPETHUECKUX CBEICHUI M TMPAKTUYECKUX HABBIKOB aHaIu3a CIOCOOOB
npeoOpa3oBaHusl CTPYKTYpHbIX cxeM CAY;

- IpuoOpeTeHNe MPAKTUYECKUX HABBIKOB paOOTHI B cpeJie MPOrpaMMUpOBaHus VisSim.

2. VicxonHbie TaHHBIE:

- CTpyKTypHbIe cxeMbl CAY.

3. IlporpammHOe obOecnieyeHue:

- cpena mporpaMMHupoBaHus VisSim.

4. KoHTpobHBIE BOIPOCHI

DKBUBaJICHTHAsI CTPYKTypHasi CXxeMa IPU CBEPTHIBAHUU M1OCIIEI0BATEIHLHOTO COETUHEHUSI.

DKBUBAJICHTHAsI CTPYKTYpHAsl CXeMa IPU CBEPTHIBAHUH MApaNIETLHOTO COCMHECHHSL.

DOKBHBAJICHTHAs! CTPYKTYpHAsl CXeMa MPU CBEPTHIBAHUH OTPHUIIATSIIBHON OOpaTHOM CBSI3H.

DKBUBAJICHTHASI CTPYKTypHAsi CXeMa IPU CBEPTHIBAHUU MOJIOXKHUTEILHON 00paTHOW CBSI3U.

DKBUBaJICHTHAsI CTPYKTypHasl cxeMa IpHU MepeHoce y3ia yepes 3BeHO BIepes.

DKBUBAJICHTHAsI CTPYKTypHasl CXxeMa IIpU MEPEHOCE y3J1a Yepe3 3BEHO Ha3al.

DKBUBaJICHTHAsI CTPYKTypHasi cXxeMa IpHU MepeHoce CyMMaTopa yepes 3BeHO Ha3al.

DKBUBAJIEHTHAsI CTPYKTypHasl CXxeMa IIpU IIEPEHOCE CyMMaTopa Yepes3 3BE€HO BIEPE.

5. TpeOGoBaHUs K OTUETY

OTt4eT mo mabopaTopHOI PaboOTe JOJKEH CONCPIKATh:

-TeMy;

- LIeJTb;

- CTPYKTYPHBIE CXEMBI IIOATAIMHOTO MPEeoOPa30BaAHHS,

- pacueTHble (DOPMYIBI W pE3yNbTaThl PAacUYeTOB MAapaMETPOB TEPEIATOUYHBIX (DYHKIUI 3BEHBEB IO
Mepe BBITIOJTHEHUS MPeoOpa3oBaHus UCXOAHOU CTPYKTyphl CAY.

Jlabopartopnast pabota Ne 7
Hccnenosanue ycroitunBoctu CAY

1. Llenb paboTHI:

- TOJIyY€HUE CTyJEHTAMH TEOPETHYECKUX CBEJIEHUH U MPAKTMYECKMX HAaBBIKOB aHAJIN3a
ycroitunBoct CAY;

- MpUOOpPETEHUE MPAKTUICCKUX HABBIKOB PAaOOTHI B Cpejie MporpaMMupoBaHus VisSim.

2. UcxonHble AaHHBIE:

- cTpykTypHBbIEe cxeMbl CAY.

3. IlporpammHOe obOecnieyeHue:

- cpefia mporpaMMupoBanus VisSim.

4. KoHTpObHBIE BOIPOCHI

B kakom cimyuae CAY sBiseTcst yCTOMUUBON?

HeoOxoaumele u noctatounslie ycioBus yctoitunBoctu CAP o JIsmyHOBY (KOpHEBOMY KPUTEPHIO).



HeoOxoauMele ycia0Busl yCTOWYMBOCTH B COOTBETCTBUU C alreOpandecKuMu KpUTEPUSMH.
Heo6xonumele u noctatounblie ycnoBus yctoiunBoctd CAP no kputepuro Brimnerpaackoro
HeoOxoauMeble yciaoBusl yCTOWYMBOCTH B COOTBETCTBUHU C KpUTEpUEM ycToiunBocTu ['ypBuna.
5. TpeOoBaHus K OTUETY

OtueT no nmabopaTopHOil paboTe TOKEH COAEePKATh:

-TeMy;

- LIEJIb;

- pacueTHbIe (POPMYITBI U pe3yIbTaThl pacyeToB ycroitunBoctd CAY mo kputepuio ['ypBuna;

- BBIBOJIBI.

Jlaboparopnas pabota Ne 8

[Ipumenenue moaynst BBoga anamorosoro OBEH MBAS B
CHUCTEMaxX KOHTPOJIA U yNPABICHUS TEXHOJIOTUYECKUMU
mporeccaMmu

1. llesnb paGoTHI:

- 03HaKOMUTbCS C PYKOBOACTBOM IO 3KcIuTyartauuu moxayis MBAS (cm. mpunoxxkenue 1);

- OCBOUTBH MEPbI 0€30MaCHOCTH IMPpHU padboTe ¢ MPUOOPOM;

- ocBouTh noakmoueHue moayis k I1K uepes anantep OBEH AC-4;

- 03HAKOMUTCS C MOJKIIOUEHUEM JIaTYNKOB K YHUBEPCAIBHBIM BXO/1aM;

- OCBOUTH KOH(HUrypupoBanue moxyns Ha [1K;

- OCBOUTb pabOTy MOJYJISI B CETH.

2. MTO:

Moayiar MBAS; 010K aHaIOTOBBIX JAaTYUKOB U WX HMHUTATOPOB; AYOIHPYIONIHE 32KUMBI BXOJHBIX
wieMM MBAS.

3. KoHTpOJIbHBIE BOMTPOCHI

Haznauenue monyns MBAS.

OcHOBHBIE (QYHKIMH, BBIIOIHIEMbIE MOYJIEM.

VYcnoBus dKcITyaTaliul MOJTYJIs.

Hatuuku 1t paboThl ¢ MOJLyJIEM.

TexHUYecKue XapakTepUCTHUKA MOAYJsA (KOJIMYECTBO BXOJOB, BBIXOAOB, IM(PPOBBIX (QHIBTPOB,
KaHaJIOB U3MEPECHUS).

Haznauenue 3x npoBoHoM cxeMbl noaxtrodeHus TC.

Pabouwii cait TepMolneKkTpuUeCcKUx mpeodpa3zoBaresneii (TepMomnap) — 3To?

MecTo pacnonoxeHus: pabodero crasi TepMomnapsl.

Heo6xoauMocTs TepMOdIeKTpUUeCKUX Kabeei (poBoIoB).

Ha3naueHue TepMOdIeKTpUUecKuX Kabenei (IpoBooB).

Yro sBIAETCS BHIXOAHBIMU CUTHAJIAMH AKTUBHBIX JAATYUKOB.

OCOOEHHOCTH TOJKITIOYECHHS AKTHBHBIX JIaTYUKOB.

3HayeHHe COIPOTUBIICHUS IIYHTUPYIOLIETO PEe3UCTOpa JUIsl JaTYMKOB C TOKOBBIM BBIXOJ/IOM.

O d4em IacuT HEOJHOKpPAaTHOE INpENOCTEeperarpllee HaloMuHaHue «PyKOBOJCTBA IO 3KCIUIyaTallUn»
B OTHOLIEHHUH LIYHTUPYIOIIETO pe3ucropa?

OCOOEHHOCTH MOAKITIOYEHUS «CYXUX KOHTAKTOB).

[Tepnon onpoca aTYMKOB.

I[Ipu pabore ¢ KakuMu mpeoOpa3oBaTesIMU B OpUOOpEe MPEAyCMOTpEHAa BO3MOXHOCTb
MacIuTaOupOBaHMs LIKAJIbl U3MEPEHHUS.

Ha3znauenue undpoBoil punbTpanuu n3MepeHHi.

B kakux enununax usmepenus 3agaetcs «llocrosiHHas BpeMeHH QUIBTPay.

K yemy npuBoauT 3HaunTenbHast BenuunHa «IlocTosHHON BpeMeHH QUIbTpay.

Bunbl koppekunn n3mMepeHun.

IIpynuynHBl aBapUITHON CUTHAJIM3ALUU.

4. TpeboBaHUS K OTYETY

OtueT o nabopaTopHoil paboTe TOIHKEH COAepKATh:

1eJb, KPAaTKOE OMHMCAHME TEXHUYECKHUX XApPAKTePUCTUK U (YHKIHOHAJIBHBIX BO3MOXKHOCTEM MOIyJ,
¢aiin c paboueil KoHpUTYpaMei, Gpails ¢ JTaHHBIMU U3MEPEHH, 3aTI0JTHEHHbIE TaOIUIIbI, BHIBOJIBL.



Temwt nucomennvix padom (3cce, peghepamot, Kypcoswvie padomast u op.)

Tewmsl peepaToB

. Kitaccudmkarus cucteM aBTOMaTHKA

. Haznauenue u ctpykrypa I1JIK.

. Kimaccudumkanmst koHTpOoIuIepos.

. OcHoBHbIE Xapakrepuctuku u napamertpsl [IJIK.

. SI3p1xku porpammupoBanus ctannapra MOK 61131-3

. OyHKUIMOHANIbHBIE OJIOKH CUCTEM aBTOMATHKU B cpeje mporpammupoBanus CoDeSys
. MatemaTnueckoe onucaHue JMHEHHOro HENPEPhIBHOTO JMHAMUYECKOTO 3JIEMEHTA.

. TunoBble AMHAMUYECKUE 3B€Hbs HYJIEBOTO U MIEPBOIO MOPsI/IKa

. BpemeHHble XapaKTepUCTUKU AUHAMUYECKUX 3BEHbEB

. HaCTOTHBIE XapaKTEpUCTUKU JUHAMUYECKUX 3BEHbEB

. CocoObI mpeobpazoBanusi CTPYKTypHBIX cxem CAY

. YcroitunBocts CAY

. JInHeliHbIE 3aKOHBI PErYIMPOBAHMSL.

. IIN /] perynupoBanue

. [lepBuunbie TpeoOpa3oBaTeId — OMUYECKUE TaTYUKU

. [lepBuunbie mpeoOpazoBaTen — 3JAEKTPOMATHUTHBIE TaTYUKA

. [lepBuunbie MTpeoOpa3oBaTe i — EMKOCTHBIC JTATIYUKI

. [lepBuunbie mpeoOpa3oBaTeIN —1aTYUKNA JAABICHUS

. [lepBuunsie mpeoOpa3oBaTesn — GOTOIIEKTPUIESCKUE TATIUKA

. Ucnionautensubie ycTpoiicTBa TCA - mHEBMaTUYECKUE UCTIOTHUTEIbHBIE YCTPOMCTBA
. Ucnionuurenshble ycrpoiictBa TCA — ruipaBianuecKkrie UCIIOIHUTEIbHBIE yCTPONCTBA
. Ucnionmautensubie ycTpoiicTBa TCA - a7€KTpUUYECKUE UCIIOTHUTEIbHBIE YCTPOMCTBA
. Ucnionuurensuble ycTpoiictBa TCA - peneliHble ycTpoiicTBa

. DIIEKTPOHHBIE YCUJIUTENIN B CUCTEMAaX aBTOMAaTUKU

03N LN AW~
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3AJJAHUE
Ha KYypPCOBYIO pa0oTy MO JUCIHILTUHE « ABTOMATHKA)
«IIpoexTupoBaHHe CHCTEMBI JIOTHYECKOTO YIIPABICHUSD)

1. Ing cuctemMbl aBTOMAaTHYECKOTO YIPAaBICHHS TEXHOJOTMYECKHUM MPOIECCOM, MMEIOUIEH B CBOEM
COCTaBe 4YeThIpe MpueMHbIX 3eMmeHTa: A, B, C, D; nBa ucnosHutenbHbIX 3memMeHTta: X, Y; u paboTarouieit
0 CIEAYIOLIEMY aJITOPUTMY:

a) amemeHT X cpabateiBaeT, eciau cpabareiBatoT 3neMeHThl: ([Ipunmokenne 1 Meroamueckoro
nocoous),

0) nmemeHT Y cpabarbiBaeT, eciu cpaOarbiBaloT dneMeHThl: ([Ipumokenne | Meroamueckoro
ocoOus)

BBIIIOJTHHUTH CICAYIOLICC:

1.1.  CopoexktupoBaTh Ha  KOHTAaKTHBIX  DJIEMEHTaX CHUCTEMY  JIOTMYECKOTO  yHpaBJICHHS
TEXHOJOTHUYECKUM IPOLECCOM.

1.2. TlpoBepuTh BBIOOPOYHO BBIMIOJHEHHE HECKOJBKUX YAaCTHBIX YCJIOBHH cpaOaTbiBaHUS |
HecpabaThIBaHUsI HCTIOTHUTEIBHBIX 3JIEMEHTOB CIIPOCKTUPOBAHHOMN CUCTEMBI.

1.3. CnpoekrtupoBaTh OSCKOHTAKTHBIA BapHUaHT TOM K€ CaAMOW CHCTEMBI JIOTUYECKOTO YIIPaBJICHHUS B
0a3uce JIOTUYECKUX DIIEMEHTOB «u-Hey. ([IpunokeHne 2 MeToAnIECKOTo MoCco0us).

1.4 CocraButh mporpaMMmy padboOThl cUCTEMBI TO I.1.1 I TPOrpaMMHpPYEMOTO JIOTHYECKOTO
koHTposuiepa (tuna ITJIK 100 RL OBEH) B cpene CoDeSys Ha s3bike LD B COOTBETCTBUM C BPEMEHHBIMU
nuarpammami (IIpunoxkenne 3 METOIUIECKOTO MTOCOOHS).
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