MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHUS POCCUIMCKOMN ®EJEPAIIMA
HBanroponckmnii ryMaHUTAPHO-TEXHUYECKHMI HHCTUTYT (puiinan)
(henepanbHOro rocyiapcTBeHHOr0o AaBTOHOMHOI'0 00pa30BaTeIbHOI0 YUpe:KIeHHs BbICIIero o0pa3oBaHus
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JIncer cornacoBanus padoyeil mporpaMMbl JTUCHHUTIIMHBI

[Iporpammy coctaBmi(a)

cr.iper. % 14.06.2023

(AOIKHOCTB, Y. CTerelh, 3patie) (nomnics, aara)

IIporpamma onobpena Ha 3acenanuu Kadenpsr 2

"14 " 06 2023 r., npotoxon Ne 10

3asenyromuii Kadenpoit 2
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22.06.2023

(AOIKHOCTB, Y. CTemelh, 3patiie) (noncs, nara)
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(nmmasns, Ganis)

E.A. SIkoBneBa

(mmmans, Gavis)

E.A. SIxoBneBa

(ras, Gavmi)

H.B. XXnanosa

(nmrans, Gaviis)



AHHOTauA

Jiucuuruinza "IudpoBble cucTeMbl aBTOMATH3aLMU ¥ YIIPaBIeHHs" BXOJUT B 00pa30BaTeNIbHYIO IIPOrpaMMy BBICIIEr0 00pa30BaHUs
o HampaeieHuo noarotoBku/crenuanbHoctd 09.03.01 "MudopMartika W BhIYHCIHTEIbHAS TeXHUKA" HampasieHHOCTH "lIporpammHuoe
obecrieyeHre CPeJICTB BBIYMCIUTENIBLHON TEXHUKH M aBTOMAaTH3UPOBaHHBIX cucteM'. [ucuuiummHa peanusyercst Kadenpoit mpukianHoi
MaTeMaTHKH, HHPOPMATUKH U HHPOPMAIIMOHHBIX TAMOXXEHHBIX TexHojorui (Kadenpoii 2).
JlucuyIuiiHa HareneHa Ha ()OpPMUPOBAHHE y BBIITYCKHUKA CIIEIYIOIINX KOMIICTEHIINIL:
TIK-3 "CnocoGeH npoeKTUPOBaTh MOIb30BATENILCKHUE HHTEP(EWCH 0 TOTOBOMY 00pas3ily WM KOHIENIuK HHTepdeiica”
TIK-5 "CnocobeH pa3pabarsiBaTh TpeOOBaHHUS U MPOCKTUPOBATH IPOrpaMMHOE obecreucHue"
CozeprkaHue JUCHUIUINHBI OXBATBIBAET KPYT BOIIPOCOB, CBA3aHHBIX C Pa3pabOoTKOil U(POBBIX CHCTEM aBTOMATHU3ALMH U YIIPABICHHS
Ha 0a3e NMPOMBILNUIEHHBIX MPOrPaMMHPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB (YUHTHIBAsi OCOOCHHOCTH LU(POBOrO YIPABICHHS MIPOLECCOM,
JMCKPETH3AINIO aHAJOTOBBIX CUTHAJIOB, IU(POBbIE KOMMYHHKAI[MH B YIPABICHUH IMPOILECCAMH, IPOrPaMMHUPOBAHUE CHCTEM PEalbHOro
BPEMEHH, CHCTEMHYIO HHTErpaluio) M obecredeHneM paboThl B peaJbHOM BpPEMEHH CHCTEM cOopa, OOpabOTKH, OTOOpakeHHs H
apXUBUPOBaHUS HHGOPMAINY 00 00BbEKTEe MOHUTOPUHTA MITH YIIPABICHUSL.
IpenonaBanye AUCIUILUTMHBI TIPELyCMaTpUBAET CIeAyIoIHe (OpPMBI OpraHM3alUM y4eOHOro Ipolecca: JEKIHH, J1abopaTopHEIe
paboThI, caMoCTOsTENbHAsI paboTa 00Y4aroIIerocst, KOHCYIbTAINH.
ITporpaMMoi#f TUCHMIUIMHBEI MPETYCMOTPEHBI CIEMYIONHE BHIbI KOHTPOJS: TEKyIIMH KOHTPOIb YCHEBAaEMOCTH, HMPOMEKYTOYHAs
artecranus B GopMe 3adera.
OO61ast TPyI0eMKOCTh OCBOCHUS UCIUILIMHEI COCTAaBIISIeT 3 3a4eTHBIX eAMHHUIB, 108 yacos.

SI3bIK 00y4UeHUS MO AUCHUILIAHE "PyCCKUiA".



1. Hepeqenb MJIAaHUPYEMBIX PE€3yJbTAaTOB Oﬁy‘le]-ll/lﬂ o TMCHMUIIJINHE

1.1. Uenm mpemonaBaHus TUCIUTUTAHBI

HOJ’IY‘IGHI/IC CTYACHTAaMHU H€06XO,HI/IMBIX 3HAHMU W HAaBBIKOB B 00JaCTH pa3p8.60TKI/I I.II/I(prBLIX CHUCTEM aBTOMATHU3allMH 1 yIIPABJICHUSA

Ha Oaze IIPOMBIINUICHHBIX MPOTrPaMMUPYEMBIX JIOTUYCCKHUX KOHTPOJUIEPOB U obecrieueHus pa60TBI B pCaJIbHOM BPEMECHU CHCTEM c60pa,

00pabOTKH, OTOOpaKEHHUS ¥ apXUBUPOBaHUs HH(YOpMAaLuK 00 00bEKTe MOHUTOPHHTA WITH YIIPaBIICHHS.

1.2. JlucnuiuinHa BXOAWT B COCTaB d4acTH, (opMupyeMoll ydaCTHHKaMHM OOpa3oBaTeNbHBIX OTHOIICHHUH, 00pa3oBaTesbHON

IporpaMMBbl BeIcIero oopaszosanus (zanee — OI1 BO).

1.3. [lepeyeHp mIaHUPYEMBIX PE3yJIBTATOB 00YUSHUS 110 AUCLUILIMHE, COOTHECEHHBIX C INTAHUPYEMBIMU pe3yasTaramu ocBoeHus OI1

BO.

B pe3yabrart€ H3Yy4YCHUsT AUCHUIIIUMHBI 06yqa10mnﬁca JOJIDKCH 06J'IaﬂaTI) CJIEAYIOMUMHA KOMIETCHUUSIMU HWIM HUX YaCTAMU.

Kommerennuu u HUHJAWKATOPBI UX NOCTHUIKCHHSA IPUBEICHLI B Tabmuie 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIUI U HHIUKATOPOB UX JOCTIKCHUS

Kareropus (rpynmna)
Kox 1 HauMeHOBaHHe KOMIIETCHIUT

KOMIIETEHIINHI
IIpodeccruonanbHbie TIK-3  CnocobeH  TpOEKTHPOBATH
KOMITETEHITAH MOJIB30BaTENIbCKAE  MHTEp(EHCH 1Mo

TOTOBOMY 0O0pasily WIM KOHIIETIIIHH
nuHTepdetica
IIpodeccrnonanbHbie TIK-5  Cnocoben  pa3pabarbiBaTh
KOMITCTEHIIUH TpeboBaHHA u TIPOEKTHPOBATh

IporpaMMHOE obecrieuenue

Kon u nHammMeHOBaHue HHIHKATOPA JOCTUIKCHUS

KOMIICTCHIMHA

TIK-3.V.2. YMeTh npuMeHATh TPeOOBaHHS MO MPOSKTHPOBAHHIO
MOJIb30BaTEbCKUX UHTEP(DEHCOB

I1K-3.3.2. 3Harh TexHHYeCKHE TpeOoBaHUS K WHTepheHCcHOM
rpadpuKe M CTaHIAPTHI, PErIAMEHTHPYIOUIME TpeOOBaHUSA K
IProHOMHKE B3aMMOJICHCTBHSI YEeTIOBEK-CUCTEMA

TIK-3.B.1. Bnagers ocHOBaMHU HPOEKTHPOBAHHS MPOTPAMMHOTO
B3aMMOJICUCTBHA C uWHTepdencaMu, CO3JaBaTh aJalTHBHbIC
HHTEPQEHCHI, pemarh NPaKTHIECKUE 3aa9H C UCTIOJIb30BAHUEM

BU3YaJIbHBIX KOMIIOHECHTOB

T1K-5.3.2. 3HaTh METOAWKY MPOEKTUPOBAHUS W METOBI aHAIIN3a
TpeOOBaHHU K NPOEKTHPOBAHUIO NMPOTPAMMHOTO OOECHECUEHHS,
0COOCHHOCTH BHIOpaHHOH MPOrPaMMHON Cpelbl B COOTBETCTBHU
C CYIIECTBYIOIIEH MPOTPaMMHOI apXUTEKTYpPOH

TIK-5.V.2. ¥YMeTp amanTupoBarTh TPeOOBaHUS K HMPOrPAMMHOM
cpene W INPOrpaMMHOMY OOCCIICUCHHIO, OLICHHBAaTh CTEIICHb
3¢ GEKTHBHOCTH IPUHUMAEMBIX pELICHHN

[IK-5.B.2.

peaimsanun

Bnagerp Mertomamu  oueHKH  3()(EKTHBHOCTH

IPOrpaMMHOTO  O0eCreueHus B  BBHIOpaHHOU
MIPOTrpaMMHOM Cpesie B COOTBETCTBHHU C TEXHHKO-TIPOTPAMMHOM

APXUTEKTYPOI

2. MecTO IMCUMILIMHBI B cTpPYKTYpe OIl

JlucruruinHa MoxeT 6a3UpoBaThCA Ha 3HAHUAX, paHee IPHOOPETEHHBIX 00yUarOIUMUCS NIPU U3YyYEHHHU CICAYIOUIUX AUCLUIINH:

- UccnenoBanue onepanuii

- Kommbrorepras rpaduka

- KommnbrorepHoe 3peHue

- Maremaruueckue METOIbI U MOJEIH

- MeTozbl ONTUMAIIbHBIX PEIIEHUI

- MuxkpormnponeccopHble CUCTEMbI

- OcHOBBI pa3pab0TKH HH(GOPMALOHHBIX CUCTEM
- OCHOBBI pOOOTOTEXHUKH

- OCHOBBI TEOpUH YIIPaBICHUS

- OTKpBITBIE CUCTEMBI

- IIporpamMmupoBaHue Ha si3bIKax AccemOnepa

- IIpoexkTHpoBaHHe YeI0BEeKO-MalIMHHOTO HHTepdeiica

- CHucTeMHEI aHaAIH3

- CucreMsl UCKYCCTBEHHOI'O MHTEJIJICKTa



3H8.HI/I$I, TIOJTYYE€HHBIC ITPH U3YHUCHHUU MaTeprajia JTaHHOU JAUCHUIUIMHBI, UMCIOT KaK CaMOCTOATEJIbHOC 3HAUCHUEC, TaK U MOTYT OKa3aTb

BJIMAHUEC HA MPAKTHUKH, TOCYJAPCTBCHHYIO UTOTOBYIO aTTECTALlUIO U BBITIOJITHEHUE BBIHyCKHOﬁ KBaJ'II/Id')I/IKaI.II/IOHHOf;I pa60TLI.

3. O0beM 1 TPYAOEMKOCTh AN CIHIITHHBI
Jlanubie 00 oOmeM o0beMe JUCIMIUIMHBI, TPYIOSMKOCTH OTIECNIBHBIX BHIOB y4eOHOW pabOoThl MO JUCHHUILUIMHE (M pacrpenesicHue
9TOM TPYAOEMKOCTH TI0 CEMECTpaM) IPEICTABICHBI B TAOIHUIIE 2.
Tabnuma 2 — O0beM U TPYIOEMKOCTh TUCIUATUIHHBI

Tpy10eMKOCTb 0 ceMecTpaM

Buj yueGHoii padoThl Bcero
8
OO0wast Tpy10eMKoOCTh AucuuIIHbl, 3E/4ac. 3/108 3/108
U3 HUX YaCOB NMPAKTUHYECKOW MOAT0TOBKH 20 20
AynuTOpHbBIE 3aHATHS, BCEro 4yac. 40 40
B TOM YHCJIE!
- nexuuu (JI), gac. 20 20
- mpaktiyeckue/cemuHapckue 3austust (113, C3), gac.
- nabopatopHsle pabotsl (JIP), yac. 20 20
- KypcoBoii nmpoekt/pabora (KII, KP), 1ac.
DK3ameH, Jac.
CamocrositenbHas padora (CPC), Bcero uac. 68 68
Bup npome:xkyTo4Hoii arrecranun: 3a4et, 1udd. 3auet, sx3ameH (3auet, Judd. 3a4, Ik3.) 3auer 3auer
4. Conep:xaHue JUCIHUNTUHBI
4.1. PacupeneneHue TpygOEMKOCTU JUCLUILIMHEI 10 pa3fenaM U BUAAM 3aHIATUH.
Pa3zensl, TeMbl JUCHUIUIMHBI U UX TPYJOEMKOCTb IIPUBEICHBI B Tabnule 3.
Tabmmma 3 — Pasaenst, TeMbI AUCHMILIHHEL, HX TPYLO0E€MKOCTh
3 KIl/
Jlexkmumn, JIP CPC
Pa3nesibl, TeMbI AN CHUILIHHbI (C3), KP
yac. yac. yac.
yac. yac.
Cemectp 8
Pazaen 1. OcobeHHOCTH IIU(POBOTO YIIPABICHUS MTPOIIECCAMH 2 0 2 0 6
Tewma 1.1. [Ipumeps! 3aa4 ympaBiaeHHs IPoOLeCCaMu
Tema 1.2. Moznenu, npuMeHsAeMbIE B YIPABICHAU
Tema 1.3. KoMnoHeHTHI HHTepdelica Mex Iy IPOLECCOM H YIPaBIISIOIINM KOMIIBIOTEPOM
Paznen 2. ApxuTekTypa nporpaMMUpyeMBbIX Jornaeckux koutposuiepos (ITJIK) 4 0 0 0 6
Tema 2.1. Anroput™ paboTs! 1 n3oiupyromue 6apbeps! B [TJIK
Tewma 2.2. TexHONOrMYECKAE S3BIKU
Tema 2.3. UnTepdeticer B ITJIK
Paznen 3. Jlornueckue momyaun LOGO! 2 0 4 0 18

Tewma 3.1. Cepus npoaykroB LOGO!
Tewma 3.2. [Iporpammuposanue LOGO!

Tema 3.3. MeToauka mocTpoeHHs MPOrpaMM yIpasieHus Ha s3bike FBD



3 KII/
Jexkmumn, JIP CPC
Pa3znesbl, TeMbl AMCHUILTAHBI (C3), KP
qac. qac. yac.
yac. yac.
Paznen 4. CemeiicTBO NPOMBIIIIIEHHBIX HHTEUIEKTYyalbHbIX ycTpoiicTs [-7000 ICP DAS. 2 0 6 0 18
Tema 4.1. MHTEMNIEKTyaIBHBIE MOYIH BBOZa/BEIBoA 1-7000
Tema 4.2. Cucrema xkomana moxyineit [/0
Tewma 4.3. [IpomeimuteHHBIN IpOTpamMmmupyeMbrid KoTposuiep ICP DAS

Tema 4.4. UnctpymenTanbsHas cpena pazpadorku SoftLOGIC GOOD HELP

Pazpgen 5. SA3eikun MDK 4 0 4 0 6
Tema 5.1. CemelicTBo s3b1K0B MOK

Tema 5.2. OCHOBBI SI3bIKa pesIeHHOM JOrUKU

Tema 5.3. I'padmueckue cpempl paspaboTkn npukiIagHeix nporpamM st [1JIK Ha s3bikax

crangapra IEC 61131

Pasgen 6. CucreMsl aBTOMaTU3auy 30aHUNH 4 0 0 0 8
Tema 6.1. MHTepdeiichl U MPOTOKOIBI IS JOMAIITHEH aBTOMATH3aI[HU

Tema 6.2. Cetu aBTOMaTHU3aLUU 30AHUI

Pazznen 7. [Iporpammupyemble JJOrH4eckre KOHTPOJLIEPh 2 0 4 0 6
Tewma 7.1. ITporpammuporanue [TJIK S7-200/S7-1200

Tewma 7.2. [Iporpammuposanue [IJIK KOYO DL 05/06

Tema 7.3. IIporpammuposanue I1IJIK MITSUBISHI ELECTRIC FX 3U

Hroro B cemectpe: 20 0 20 0 68

Hroro: 20 0 20 0 68

HpaKTH‘{eCKaS{ IOATOTOBKA 3aKIIOYACTCsL B HENOCPEACTBEHHOM BbLIIIOJIHEHUH 06y'-IaIOHII/IMI/IC${ ONPEACIICHHBIX TPYAOBBIX (1)yHKIlPII>'I,

CBSI3aHHBIX C Oy/yIIel pogecCHOHANTEHON eI TeNbHOCTBIO.

4.2. ConepxaHue pas3IesioB U TeM JICKIIMOHHBIX 3aHSATHH.

ConeprkaHue pa3IesioB U TeM JICKIIMOHHBIX 3aHSATHI TPUBEICHO B Tabmuie 4.

Tabnuua 4 — CoaeprxaHue pa3aeioB U TEM JICKLMOHHOTO [IUKJIA

Homep
Ha3BaHnue u coep:xaHue pa3aesioB H TeM JEKIHOHHBIX 3aHATUI
pasnena
1 Oco6eHHOCTH IU(POBOTO YIPaBIECHUS HPOLECCaMU

Tema 1.1. IIpumepsl 3a1au ynpasiieHUs IpoLeccaMu

VYnpaBneHue mponeccoM B peadbHOM BpeMeHH. IIpumep — mpecc Uil IIacTHKA. YIIpaBlIeHHE HA OCHOBE IOCIIEOBATELHOTO
HPOTPaMMHpPOBAHUS M IIPepsIBaHUi. KpuTHUHEIE 110 BpeMEHH IIPOLECCHI.

Tema 1.2. Monenu, npuMeHsieMble B yIIPaBICHUN

Tumsr mMomenei. OCHOBBI MOJEIHMPOBAHUS AWHAMHUYECKHX CHCTeM. HempepbsIBHBIC M IUCKPETHBIE MOAENH AWHAMUYECKUX
CHCTeM. YTIpaBIsIeMOCTh H HaOMIOIaeMOCTb.

Tema 1.3. KoMnoHeHTHI HHTEpdeiica MKy MPOLECCOM H YIPABISIOIINM KOMITBIOTEPOM

bunaprsle, nudpoBble M aHANOTOBBIE JAaTYMKU. VICIIONHHUTENBHBIE MEXAaHM3MBI C ONEKTPOIPHBOIOM M ITHEBMATHYECKHM

yIIpaBIeHHEM.

2 ApXUTEKTypa IporpaMMHpPYEeMBbIX JIorHyeckux KoHTpoiepoB (I1JIK)
Tema 2.1. Anroput™ paboTs! U u3oiupyomue 6apbepst B [TJIK
basoBas crpykrypa ITIJIK u ympomieHHBI anroput™ paOoThl. [IOHATHS «IIPUEMHHK» W «UCTOYHHK». TpaH3UCTOPHBIE H
peneitnbie Beixoas! B [TJIK.
Tema 2.2. TexHonorudeckue si3bIKH
OCHOBBI Tpa)uIECKOr0 MPOrPAMMHUPOBAHHS. SI3bIK (DYHKIIMOHATEHBIX OJIIOKOB. SI3BIK peneltHON JOTHKN.
Tema 2.3. Uurepdeiicer B TIJIK
ITepexon OT LEHTpaIM30BaHHOW K pacrpenelieHHOW apxurektype. CTpykTypa W HpHHOUII paboTsl muH. IlocienoBarenbHbIe
unrepdericer RS-232, RS-422, RS-485. CpaBHenue mnapamerpoB. [IpuMeHeHHe TpUCTaOMIBHBIX 3ieMeHTOB. CTaHmapT

npombinuieHHo# cetn CAN.



Homep
paszena

3

Ha3zBanmne u co/iepkaHue pa3aejioB U TeM JICKIIUHOHHBIX 3aHSATUIH

Jlornueckue monynu LOGO!
Tewma 3.1. Cepus npoxykroB LOGO!
Amnmaparssle Bepcun LOGO! m ux coBmectumocts. MonmynpHas u cereBas koHgurypaumun LOGO!. Pexumsl paGoTsL
KommyTrammonusie Bo3moxxkaocTi Mmoxyieir LOGO!.
Tema 3.2. [IporpammupoBanre LOGO!
SI3pkn  mporpammupoBaHus. CoenuHUTENbHBIE neMeHTH. CrenuanbHele (QYHKOIUM W HX TnpuMeHeHue. Co3naHue u
KOH(UTYpHUPOBaHHE JOMOMHUTENBHBIX (GyHKIMH. Bbidop pexxuma mporpammupoBanus. Padora ¢ I10 LOGO!Soft Comfort.
Pexxumbl TectipoBanus u otk nmporpamMm B LOGO!Soft Comfort.
Tema 3.3. MeTonrka mocTpOeHHUS IPOTpamMM yrpasieHus Ha si3pike FBD

Monens L[H(prBOFO aBromara. Oukcanusi OKOHIAHHS COOBITHS B IporpaMmme yrpaBJICHUS. Onpe/:[eneHHe BPEMCHHU LHKJIA.

CeMelicTBO MPOMBIIIIEHHBIX MHTEIUIEKTYalIbHBIX yeTpoiicTs [-7000 ICP DAS.
Tewma 4.1. MHTENIEKTyaIBHEIE MOIY/IH BBOIA/BEIBOA 1-7000
OyHKINOHATIBHOE Ha3HAYCHHE YCTPOWCTB CBS3M ¢ OOBeKTaMH ympasieHus. CTpykTypHas cxema Moxmyneil. [ampBaHHYecKkas
pa3Bszka B Moxyisix. Hactpoiika koH(uUTypamun Moaysst 1t paboTsl B ceTu. [IpHHIMITHANEHBIE SJICKTPUYECKHE CXEMBI 0a30BBIX
MOIyJeH.
Tema 4.2. Cucrema koMana moxnyaeit 1/0
[MTapamerpsl HacTpoek Momyieit. [Iporpamma HacTpoek Momyneit I/O DCON Utility PRO.dopmar naHHBIX NMPU CYUTHIBAHUHK
cocTosiHUS MoxyJier muckperHoro 1/O. dopmar u Tunbl koMaHn. PexxuMbl paboThI IBOWHOTO cTopoXkeBoro Taiimepa. Cerhb 0e3
koHTpoiutepa. Mcnons3oBanue LabVIEW mist noctpoenus cetu ¢ moxyisimu [-7000.
Tewma 4.3. IIpoMbinuieHHbIH nporpamMmmupyemslit Koutposiep ICP DAS
Crpykrypa 6azoBoro xoHTpoiwiepa 1-7188. Omepanmonnas cucrema MINIOS7. Iloptel I/O 1 mpumepsl HX HCIONB30BaHUS.
Konrpomnep Robo-3140. Dnements cetu. CeThb ¢ kKoHTposUiepamu. HacTpoliku cetu.
Tema 4.4. UactpymeHTansHas cpena paspaborku SoftLOGIC GOOD HELP
Co3naHue mporpaMMmsbl s KOHTpoiutepa Ha si3bike FBD. Ilpumepsl mcnons3oBaHHE OUCKPETHBIX M AHAJIOTOBBIX OJOKOB B
nporpaMmax yrpasieHus. PeansHble u BupTyansHeie 1/0O. BHeapeHne BUPTYaqbHBIX 3JIEMEHTOB. PeXXHMBI OTIIAIKH IIPOTPaMM.
Hacrpoliku mapameTpoB Ul PEKUMOB OTIIAIKU, TECTHPOBAHMS U 3allUCH POrpaMMbl B KoHTpoiuiep. Cpena paspadorkn UMU.

Hacrpoitku COM cepsepa.

S3piku MOK
Tema 5.1. CemelictBo s3b1K0B MOK
Komnonents! crangapra IEC 61131. XapakrepucTuka si3bIKOB CTaHAApTA.
Tema 5.2. OCHOBBI SI3bIKa pesIeHHOM JTOTUKU
ba3oBble moHATHA. PeneliHas TEXHONOTHS B YNpaBICHHM IIpolieccaMH. PacmmpeHHas OWTOBas JOTHKAa. OIEMEHTHI
MPOTPaMMHPOBaHHUS.
Tema 5.3. I'paduueckue cpensl pazpaborku npukiagHbix nporpamm s [1JIK Ha s3pikax crannapra IEC 61131
Cucrema nporpammupoBanust u ucnonHenns CODESYS. Texnonorus ISaGRAF. O630p cucrem c6opa TaHHBIX U yIPABICHUS

SCADA. Cranaapt B3auMo/IeiicTBUS MEX 1y IporpaMMHBIMU KoMItoneHTamu OPC.

CucreMbl aBTOMaTH3AIMH 3IaHHI
Tema 6.1. UuTepdeiicsl 1 IpOTOKOMBI IS IOMAIIIHEH aBTOMATH3aI[HH
[Tporokon momamHed aBroMarm3anuu X10 u ero Momaudukarmu. Kommonentsl mporokona X10. Ilpumep wucmonb3oBaHHs
nporokona X10 B Poccun. Uutepdeiic Wiegand. DnemenTsl nHTepdeiica cxem i-Button.
Tema 6.2. CeTn aBTOMaTH3aLMH 3IaHHI
CucreMa pacripezielieHHOro nHTe/uekTa u texHonorusi LON. Apxutektypa mporeccopa Neuron. BHyTpeHHSss CTpyKTypa y3ia
cetn LonWorks. CrnenmanusupoBannbiii 361k Neuron-C. Cucrema aBromarusanuu 3nanuii Ha 6ase cetn BACnet. OObeKTh

BAChnet. IlarenT no snexrponnke koHTposuiepoB Ne US7800812 u TexHONIOTHS TMHAMIYECKOW TOHUPOBKH cTekon SPD.

IporpamMmupyeMbIe TOrHIEeCKHEe KOHTPOILIEPHI
Tema 7.1. IIporpammuposanue [IJIK S7-200/S7-1200
Cpensl pazpabotku st koHTpoiniepoB SIMATIC: MicroWin STEP 7, STEP 7Basic TIA Portal. Dtans! moctpoeHHs IporpaMmmel
Ha s13pike RLL.
Tema 7.2. IIporpammuposanue [1JIK KOYO DL 05/06
[MTaker mporpammupoBarus DirectSOFT6 (memosepcust). Hactpoiiku mapamerpoB CHCTEMBI NMPOrpaMMHPOBAHUS JUIS CBSI3H
KOHTpOJIIEpaMH | Tpaduueckoii manenso Weintec.
Tema 7.3. [Iporpammuposanue [TJIK MITSUBISHI ELECTRIC FX 3U

Enwnnas cpena nporpammupoBanust iQ Works i MOTyIbHBIX 1 KOMIIAKTHBIX KOHTpOII-JiepoB cepunt FX u Q/A.

7



4.3. [Ipaktuueckue (CEeMUHAPCKUE) 3aHATHUS

Temsbl MPAaKTUYECKUX 3aHATUH U UX TPYAOEMKOCTh IPUBEJICHLL B Tabmuie 5.

Tabnuua 5 — [IpakTuueckue 3aHATUSA U UX TPYLOEMKOCTh

N3 unx
Ne
Ne . . TpyroeMkocTh, NPaKTHYECKOI
TeMbI NPaKTHYECKUX 3aHATHIH ®opMBbI NPAKTHYECKUX 3aAHATHIT pasnena
n/n yac. IOATOTOBKH,
AUCHUTUTHHBI
yac.
Y4eOHBIM IIIAHOM HE IPETyCMOTPEHO
Bcero 0 0
4.4. JJaGopaTopHbIe 3aHATUSL
Tembl 1a00paTOPHBIX 3aHATUI U UX TPYJOEMKOCTh IPUBEAEHHI B TA0NHUIIE 0.
Tabnuma 6 — JIabopaTopHbIe 3aHATUS U UX TPYAOEMKOCTb
M3 uux
Ne
Ne TpynoeMKoCTh, NPaKTHYECKO
HaumeHnoBaHue 1a00paTOpPHBIX padoT pasaena
n/n yac. MOATOTOBKH,
JAUCHMIUTHHBI
Jac.
Cemectp 8
1  BBoaHoe 3ausarue 2 2 1
2 Pa3paboTka mporpaMMsl YIPaBI€HHUS TEXHOJIOTHYECKUM IIPOIIECCOM 4 4 3
3 Pazpabotka ps [1JIK nporpamMMel ynpapiaeHHs TEXHOJIOTHYECKUM IPOIECCOM 4 4 4
4 Paspaborka UMU 11 TEXHOJIOTHYECKOTO Tpoliecca 2 2 4
5 Omnagxka W TeCTUPOBaHUE pPa3pa0OTaHHBIX IPOrpaMM B TpeX pPEXUMaxX - 4 4 5
BUPTyanbHOM, ¢ MoxysiMu 1/0 u ¢ TIJIK
6  IlpoexTrpoBaHHE CTPYKTYPHOIH CXEMbI MHUKPOIIPOIIECCOPHOI ceTn 4 4 7
Bceero 20 20
4.5. KypcoBoe npoeKkTHpoBaHHe/BBITOIHEHHE KypCOBOH paboThI
V4eOHBIM ITaHOM He TIPEeLyCMOTPEHO.
4.6. CamocTosiTeNbHAsE paboTa 00yUYaroIIUXCst
Busr camocTosTeNbHOM pabOTH U €€ TPYI0eMKOCTh PHUBE/IECHHI B Tabmwmie 7.
Tabnuua 7 — Buabl caMOCTOATENBHOM pabOTHI U €€ TPYLOEMKOCTh
. Bcero, Cemectp 8,
Bua camocrtosiTesibHOI padoThI
yac. yac.
W3yuenue Teopernueckoro Marepuana gucuiussl (TO) 44 44
Kypcosoe mpoexruposanue (KII, KP) 0 0
Pacuerno-rpapuueckue 3aganus (PI'3) 8 8
Brimonnenue pedepara (P) 0 0
INoxroroeka k Texymemy koHTpouo yeneBaemoctH (TKY) 8 8
Jomamnnee 3amanue (/[13) 0 0
KonrponbHeie pabotsl 3a0unrKoB (KP3) 0 0
[NoxroroBka k mpomesxkyTodHo#t artectanuu (ITA) 8 8
Bcero 68 68



5. IlepeyeHnb y4eOHO-METOTUIECKOTO 00ecTIeYeHH 1JIsl CAMOCTOSITEIbHOI Pad0ThHI 00yYAIOIIHXCH 110
JUCHMIJIMHE (MOTY.JII0)

V4eOHO-MeTOIMIeCKHe MaTePHAIIb ISl CAMOCTOSTENILHON paboThl 00yYaroImuxcs yka3aHs! B ILIL 7-11.

6. Hepe'{e}lb NEYATHBIX U JJIEKTPOHHBIX yqeﬁm,lx HSIIaHI/Iﬁ

HepequL INEYaTHbIX U DJIEKTPOHHBIX y‘{eGHBIX U3JaHUNA IIpUBEACH B Ta6J'II/IIIe 8.

Ta6muma 8 — [TepeyeHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX H3IaHUH

KosmmuecTBO

JK3eMILISIPOB B

Mudp/ OndInoTexe
Bubaunorpaguyeckas ccblika
URL apapec (kpome
JIEKTPOHHBIX
JK3eMILISIPOB)

https://znanium.com/catalog/product/1157118 Illumos, O. B. TexHnueckue cpeacTBa aBTOMaTU3allMKd U YIPABICHHS : -
yuebnoe nocodue / O. B. lllumoB. — Mocksa : UHOPA-M, 2021. —
396 c¢. + Jlom. wmarepuansl [DaekTpoHHbIH pecypc]. — (Boicmee
oOpaszoBanue: bakanaspuar). - ISBN 978-5-16-010325-9. - Tekcr :
anexktponnsiid. - URL: https://znanium.com/catalog/product/1157118. —

Pexum J0CTYyIa: 1Mo IMOAIHMCKE.

https://e.lanbook.com/book/174286 CmupHOB, 0. A. TexHHYecKkue cpecTBa aBTOMATHU3aLUH U YIIPaBICHHS -
: yue6HOE mocobue s By3oB / 10. A. CmupHOB. — 4-¢ U31. cTep. —
Cankr-IlerepOypr : Jlanp, 2021. — 456 c. — ISBN 978-5-8114-8290-
0. — Teker : anekrpoHHbIH // JlaHb : 3IEKTPOHHO-OMONIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/174286. — Pexum

A0CTyna: 1Jist aBTOpU3. MTOJTH30BaTEIICH.

https://znanium.com/catalog/product/1206071 Illumos, O. B. IIporpammupyemble KOHTPOJUICPHI B CHCTEMax -
MIPOMBIILIEHHON aBToMaTH3amy : ydyeOHuk / O.B. Illnmos. — Mocksa
: UH®PA-M, 2021. — 365 c. + [lon. Marepuansl [DIEeKTPOHHBIH
pecypc]. —  (Boicmiee  oOpasoBanme: — bakamaBpmar). | —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - Tekcr :
anektponnbiid. - URL: https://znanium.com/catalog/product/1206071. —

Pexum noctyna: no noamnucke.

7. IlepeyeHb JIEKTPOHHBIX 00Pa30BaTEJbHBIX pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKAUMOHHOM ceTH
"UnrepHer"

IlepeueHn DIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB MH(MOPMAILIMOHHO-TEIIEKOMMYHHMKAIIMOHHOW ceTtr "WHTepHeT", He0OXOIUMBIX
Y] Y >

JUTSL OCBOCHUSI TUCLMIUIMHBI IPUBEACH B TadnuIe 9.

Tabnuua 9 — [lepedeHp 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB HH()OPMALMOHHO-TEIEKOMMYHHUKAIMOHHOH ceTr "MHTepHeT"

URL aapec HaumenoBaHue
http://window.edu.ru/ Becnnarnas anexrponHas 6ubnuoreka onnaite "EnuHoe okHO kK 00pa3oBaTenbHBIM pecypcam”
https://www.intuit.ru/ Hanunonansasiit OTkpsITelid YHEBepcuteT "UHTYUT"
https://elibrary.ru/ eLIBRARY.RU - Hayunas anexrpoHHas 6u6a1oTexa
http://lib.guap.ru/ Bubmuorexa I'VAII
https://znanium.com/ OnekTpoHHO-OuOINOTEeUHAs cucTeMa Znanium

https://e.lanbook.com/ OBC Jlanb
https://www.book.ru/ BOOK.RU - coBpemeHHast a/IeKTpOHHAasi OMOIHOTEKa JIsl By30B M CCY30B OT IpaBooOIaiaTes

https://urait.ru/ OopazoBarenbHast miatdopma KOpait
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8. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTUH

8.1. IlepedeHs MporpaMMHOTro 006ecredeH s, HCIOIb3yeMOT0 TIPU OCYIIECTBIEHHH 00pa30BaTeIbHOTO MPOIECCa 10 AUCIUIIIMHE.

IepedeHs uconb3yeMoro porpaMMHOro obecreueHus npeacrasieH B Tabmune 10.
Ta6nuua 10 — [epeuerb nporpaMMHOTO 0OeCTIeUeHHUs

HaumeHoBaHue

1 Arduino IDE
2 Embarcadero RAD Studio XE7 Professional
3 Microsoft Visual Studio Community

4 Siemens LOGO! Soft Comfort v7

8.2. Ilepeuenbp HMHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM, HCIIOJIb3YEMbIX MPH OCYIICCTBICHHUH 00pa30BaTeIbHOTO Ipolecca Io
JUCHUIUTAHE

[Tepeuens ucnons3yeMbIx HHOOPMaMOHHO-CIIPABOYHBIX CHCTEM IpescTaBieH B Tabmume 11.

Ta6muua 11 — [epeyens nHHOPMAIHOHHO-CITPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

Y4eOHBIM IJIAHOM HE IPEyCMOTPEHO

9. MaTrepuajibHO-TeXHHYecKas 0a3a

CocraB MaTepHalIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOH [UI OCYIIECTBICHHS 00pa30BaTe]bHOTO Ipoliecca IO AUCHUILIMHE,

npezacrasiieH B Tabnuie 12.

Tabnuna 12 — CocTaB MaTepuanbHO-TEXHHYECKOH 6a3bl

Ne HaunmeHoBaHHMe cOCTaBHOM YacTH Homep aynntopun
n/n MaTepuaJbHO-TEXHHYeCKOii 0a3bl (npu He0OX0AMMOCTH)
1 Donn aynuropuit MO I'YAII i npoBeaeHust JEKIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH
2 JlaGoparopus nmporpaMMUpoBaHuUs U 0a3 JaHHBIX 207
3 KabuneTr nHGOpPMAIMOHHBIX TEXHOJIOTHI ¥ MPOrPAMMHBIX CHCTEM 212

10. OueHoyHble cpeacTBa VI MPOBeIeHNs MPOMEKYTOUHOI aTTecTaluu
10.1. CocraB OIIEHOYHBIX CPEICTBIUIL HPOBENCHHUS INPOMEKYTOUHOH arTecTalMy OOyYaroIuxcs IO AWUCHUIUIMHE NPUBEICH B
Tabiumne 13.

Ta6nuua 13 — CocTaB OLIEHOYHBIX CPEACTB JUIS POBEACHHUS MPOMEXKYTOUHOH aTTecTalluu

Bun l'lpOMe)KyTO'-[l-lOﬁ aTTeCTalluu l'[epeqeﬂb OLICHOYHBIX CPEACTB

3auer - Crimcox BompocoB

- 3amaun
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10.2. B kauecTBe KPHTEpPHUEB OLIEHKU YPOBHS CHOPMHPOBAHHOCTH (OCBOCHUS) KOMIICTEHIMH OOYyYaroIIMMHUCS IHpPUMEHsSeTCS 5-
OamnpHas IIKajga OLEHKM C(HOPMHUPOBAHHOCTH KOMIICTEHIMH, KoTopas IpuBeneHa B Tabmuue 14. B TeueHume cemecTpa MOXeT
ucnonb3oBareest 100-0abpHas IMIKana MOAYIbHO-PEHTHHIOBOI CHCTEMBbl YHHBEpPCUTETa, MPaBUJIa UCHOJIb30BAaHUSI KOTOPOH, yCTaHOBIEHEI

COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM T'VYAIL

Ta6muua 14 — Kputepun oLeHKH ypoBHs CHOPMUPOBAHHOCTH KOMITETEHIUI

OueHka KoMIneTeHIHH
XapakTepucTuka cpopMHPOBAHHBIX KOMIIeTeH M
5-0ajabHasi LKA

"ommy4HO" - o0yyJaromuiicsi TyOOKO U BCECTOPOHHE YCBOWII IIPOrPAMMHBIN MaTepHa;
"3a4TeHo" - YBEpEHHO, JIOTHYHO, TTOCIIEI0BATENBHO M TPAMOTHO €T0 U3JIaraerT;
- ONMpasCh HA 3HAHWUS OCHOBHOH M JONOJHHUTEIBHOH JMTEPaTypbl, TECHO IPHUBSA3BIBACT yCBOCHHEIE
Hay4HbIE MTOJIOKEHHS C IPAKTHYECKON JIEATENbHOCTBIO HAaIllPaBIICHNS;
- yMeno o60CHOBBIBACT M apIyMEHTHPYET BEIIBUTAEMbIE UM HUJICH;
- JIeJIaeT BBIBOJBI H 000O0IIEHNS;

- CB06OZ[H0 BJIAJICET CUCTEMOM CIICNaIM3UPOBAHHBIX ITOHSTHH.

"xopormo" - 00y4aroOmUHCS TBEPAO YCBOMJ INPOTPaMMHBIH MaTepHall, TPaMOTHO M IO CYIIECTBY H3Jaraer ero,
"3a4yTeHo" ONHUPASACh HA 3HAHUS OCHOBHOM JIUTEPATYPBI;

- He JIOITyCKAaeT CYIIEeCTBEHHBIX HETOUHOCTEH;

- YBS3bIBa€T YCBOCHHBIC 3HAHMS C IIPAKTHIECKON JEATEILHOCTHIO HAIPABIICHUS,

- apryMEeHTHpYET Hay4HbIE TTOIOKCHUS;

- JIeJIaeT BBIBOABI 1 000OIIEHMS;

- BIIAJICET CUCTEMOM CIICHUAJIN3UPOBAHHBIX TTOHSATHH.

"yIOBIETBOPHTEIHHO" - 00y4aromUHCs YCBOUI TOJIBKO OCHOBHOM IPOrPaMMHBIN MaTepual, 1o CyIIeCTBY U3JIaraeT ero, Oolupasich

"3a4yTeHo" Ha 3HaHUs TOJIBKO OCHOBHOM JIMTEPATyphl;
- JIOIyCKaeT HeCyIeCTBEHHbIE OIIMOKN U HETOYHOCTH;
- MCIIBITBIBACT 3aTPYJHEHNUS B IPAKTHIECKOM HPUMEHEHHH 3HAHWI HAIPABIICHYS;
- c1a00 apryMeHTHpYeT Hay4HbIE ITOIOKCHIS;
- 3aTpyAHseTCs B (JOPMYITHPOBAHUH BEIBOOB M 000OIICHUI;

- YaCTUYHO BIIAJCET CUCTEMOM CIICIHaIN3UPOBAHHBIX ITOHSTHH.

"Hey10BJIETBOPUTEIILHO" - 00y4JaroIuiicsl He yCBOWII 3HAYUTENIFHOM YaCTH MPOrPaMMHOTO MarepHaa;
"He 3auTeHO" - JIOIyCKaeT CYyNIeCTBCHHbIE OMMOKM M HETOYHOCTHM MPH PACCMOTPEHHH MpoOIeM B KOHKPETHOM
HaIpaBIICHUH;

- UCHBITBIBACT TPYAHOCTH B IPAKTUICCKOM ITPUMEHCHUN 3HaHHﬁ;
- HE MOXET apryMEHTUPOBATh HAYYHbIC ITIOJIOKCHHUS

- He (popMyIIHpyeT BBIBOIOB U 0000IIEHHI.

10.3. TunoBble KOHTPOIBHBIC 3aAaHNUS WM HHBIC MaTCPHAIbL.

Bompocs! (3agaun) A 5K3aMeHa IIPeICTaBICHE! B Tabnuie 15.

Tabnuua 15 — Bonpock! (3aaum) st SK3aMeHa

Ne

/ Ilepeuens Bonpocos (3agay) AJIsl IK3aMeHa Kon nnankaropa
n/n

Y4eOHBIM IITAHOM HE IPETyCMOTPEHO

Bompocs! (3agaun) ams 3adera / nudd. 3aueta npeacTapieHsbl B Tabauue 16.

Tabnuua 16 — Bonpocs! (3aaa4un) 1 3auera / audd. 3auera

Ne Kon
Ilepeuens Bonpocos (3agay) aus 3adera / aud . 3auera
n/n HHIMKaTOpa
1 OCHOBHBIE POU3BOAMUTENH MTPOMBIIUICHHBIX KOHTpoIuiepoB 1 SCADA-cucrem. [IK-5.3.2
2 IIpompblIeHHBIE MUKPOIIPOLIECCOPHBIE CETH. [K-5.3.2
3 Crpykrypa u nzonupyrommue 6apsepsl B PLC. [1IK-5.3.2
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40
41

Ilepeuens Bonpocos (3aga4) aus 3auera / Aud . 3auera

Crpykrypa coBpemenHbix PLC.

Aunroput™ pabotsr PLC.

Bazopas cxema ynpasnenus nuranueM B PLC u npunnun paGoTst.

Crparerus Mmontaxa B PLC ueneit BBoaa/BbIBOIA.

TlonsTus «ucToyHuK» U «pueMHuK» B PLC.

CewmeiictBo norundeckux moayineit LOGO u ux TexHu4ecKue XapaKTepUCTHKH.
Knaccugukanus monyneit pacummpenust B LOGO 1 ux TeXHUYECKHUE XapaKTePUCTHKH.
KommyTtanmonnsie mogynun CM EIB/KNX n CM LON mins LOGO.
KommyTannonHas nporpamMma u s3bIK (QyHKIHOHAIBHBEIX 010K0B — FBD.
Bnoku u cnenmansusie pyakuun B LOGO.

Mertozns! nporpamMMmupoBanus 1 orpanndeHus B LOGO.

Haznauenue coeqMHUTENBHBIX 27IEMEHTOB B si3blke FBD

Hosble Texunueckue perienus B cenpmoit Bepcuu LOGO.

Meroauka nocTpoeHus nporpamMm Ha sizsike FBD.

0O030p TEXHOJIIOTHYECKUX YCTPOUCTB.

MexaHH3M NEKTPUICCKUA 0MTHOOO0POTHBIN - MDO-16 U cXeMBI IOAKIFOYCHHS IIPH PYYHOM YIIPABICHUH.

Cxema noakmrouenuss MDO-16 k LOGO u ROBO.

MarHuTHBII ycKaTeIb ¥ CXeMBbI HCIIOJIB30BAHUS B 331a4aX YIPABICHYS.
HWcnonnutensHelii MexanusM ¢pupmel Hefele u cxemsl ero noAxirodeHus Npyu pyYHOM yIIPaBICHUH.
OpraHu3anus ynpasieHHs ¢ HCIO0JIb30BaHUEM ITHEBMOYCTPOMCTB.

Cxema nmoakmoueHus mexanusma Hefele k LOGO u ROBO.
IIpumenenne npeobpa3oBarenel 4aCTOTHI B CHCTEMaX aBTOMATHU3aLUH.
Cewmetictso 1-7000.

Amnanorossie Moy cepuu 1-7000.

Huckpernbie moxymu cepun [-7000.

CroposxeBoii Taiimep B Mmoay.six 1/0.

Haznayenue cuctemsl komana B Monyiisix 1/0.

Crpykrypa Moayis [-7041, npuHiun paboThl ¥ CXeMBI €T0 TOAKIIOYCHUSI.
Crpykrypa Moxyis [-7042, npuHInI paboTh M CXEMBI €TI0 HOIKITIOUCHUS.
Crpykrypa Moayins [-7050, npunuun paboThl U CXeMBbI €ro HOAKIIOYEHUSI.
Crpykrypa Monyins [-7065, npuHiun paboThl U CXeMBbI €ro HOIKIIOYEHUSI.
MeTtoauka noctpoeHus nporpamm Ha sa3sike FBD.

Crpykrypa Monyins [-7520, npunuun paboThl U CXEMBbI €ro HOAKIIOYEHUSI.
Crpykrypa moayins [-7017, npunuun paboThl ¥ CXEMBbI €0 OIKIIOYESHUSI.
Crpykrypa moayis [-7021, npunuun paboThl U CXEMBI €0 HOAKIIOUYCHUSI.
ApXUTEKTypa IIPOMBIILIEHHOT0 KOHTposuiepa [-7188.
IIporpammupyemsle cpessl B koHTposuiepe 1-7188.

IIpomslimnenHsIil BHeApsAeMslii koHTpoiutep ROBO-3140.
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IK-5.¥.2
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IK-5.3.2
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I1K-5.3.2
IK-5.¥.2
IK-5.V.2
IK-5.V.2
IIK-5.3.2
IK-5.V.2

I1K-5.V.2
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Ilepeuens BonpocoB (3a1a4) aus 3auera / Aud . 3auera

TIpuMepbl MPOMBIIUICHHBIX ceTei Ha 6a3e cemeiicTra 1-7000.

Cocras u Ha3HaueHue nporpamm Good Help.

IIporpammupoBanue BUpTyanbHbIX U pusuueckux 1/O B8 FBD.

ToctpouTs MpoMbIIUICHHYO ceTh Ha 6a3e LOGO mist moakitodeHus Tpex ycTpoidcte MDO-16.

TTocTpouTs npomslnIeHHYO ceTh Ha 6aze LOGO mns noaximtodeHus AByX ycTpoiicte MDO-16 u onnoro Hefele.

Iloctpouts mnpomsinuieHHyl0 cerb Ha ©0a3ze ROBO-3140 wucnons3ys wmonymu [-7041,1-7017, 1-7042 nns

MOJKITIOUEHUsI IBYyX ycTpoiicTB MDO-16 u oqnoro Hefele.

TToctpouts npombInuIeHHYIO ceTh Ha 6aze ROBO-3140 ucnons3ys moxynu 1-7041,1-7065 a1 nopkiIoueHUs IByX
ycrpoiicte MDO-16 u onnoro Hefele.

CewmeiictBa konTpouiepoB PLC ¢upm Siemens u Koyo.

Cuctema nporpamMMupoBanusi kKoHTposuiepoB [saGRAF.
IIporpammuposanue ITJIK B CoDeSys

Cranpapt npomsinuieHHoH cet CAN.

PLC m1st cucteM aBTOMaTH3aIlAH 3IaHUM.

3aqa4n aBTOMATH3ALMS U AUCTICTYCPH3ALMS 3MaHUMH.

CucreMbl aBTOMATU3aLMK 31aHui Ha O0ase cetu BACnet.

TIporokon nomarHei aproMarusanun X10 1 ero MoguQUKaUy.
Wurepdeiice! u npotokoisl B ceTsax PLC.

Texnonorust OPC.

Crannapt B3auMozaencTBus nporpaMMHbIx komnonentos OLE (OPC).
SCADA-cuctems! 1 6a30Bble QYHKIUH.

HWutepdeiics! mocienoparensHoi nepenaun faHHeIX: RS 232, RS 422, RS 485.
Cranpapt Ha s361ku nporpammupoBanust PLC (IEC 1131-3).

OcHOBHI s13bIKa peneiinoit noruku (RLL).

IIpumep xomoBoro 3amka Ha s3bike RLL.

SPD rtexnonorust u PLC.

OnuonpoBoxHoit naTepdeiic 1-Wire u cxemsl i-Button.

CxeMa opranuzaiuu cetu ¢ uarepdeiicom 1-Wire.

Hurepdeiic Wiegand B cucremax ayTeHTH(DHUKALIUH.

Texnonorus LON (ceTh JOKaJILHOTO YIPaBICHUs )M CTPYKTYpa mporieccopa Neuron.

BupryanbHble TEXHOJIOTHH ¥ IPUOOPHI — cpena nporpammuposanus LabVIEW.

INepedeHs TeM I KypcOBOTO TIPOEKTHPOBAHHS/BBINOIHEHHS! KypCcOBOH pabOTHI IpeicTaBiIeHs! B Tabmuie 17.

Ta6nuua 17 — [lepeueHb TeM A BBIMOIHEHUS KYPCOBO#T pabOoThI

Ne

n/n

IIpuMepHBblii IepeyeHb TeM AJIs1 BHIIOTHEHUs KYPCOBOii paGoThl

Y4eOHBIM IJTAHOM HE MPEyCMOTPEHO

Bormpocs! a7t mpoBeieHns IPOMEKYTOYHON aTTEeCTAIly B BUJIC TECTUPOBAHUS PEICTaBICHHI B Tabmume 18.

Tabnuua 18 — IIpumepHslii nepedeHb BOIIPOCOB AJIs TECTOB

13

Kon

HHANKATOpa
MK-5.V.2
MK-5.Y.2
IK-5.Y.2
IK-5.B.2
[1K-5.B.2

I1K-3.3.2

IK-3.3.2

[IK-5.V.2
IK-5.¥.2
I1IK-5.B.2
[IK-5.V.2
IK-5.¥.2
IIK-5.¥.2
IIK-5.¥.2
IIK-5.Y¥.2
IIK-5.Y¥.2
IIK-5.Y¥.2
IIK-5.Y¥.2
IIK-5.Y¥.2
IIK-5.Y¥.2
IK-5.V.2
IK-5.V.2
TIK-5.B.2
I1K-3.V.2
IK-3.Y.2
IK-3.Y.2
IK-3.Y.2
TIK-3.B.1

IIK-3.B.1



/ le/lMeprlﬁ nepevYeHb BOIIPOCOB /1Jisl TECTOB Kon HHAUKATOpA
mwn

Y4eOHBIM IIJIaHOM HE NpeayCcMOTpEHO

INepedeHb TeM KOHTPOIBHBIX PabOT IO JUCIUININHE 00yJaIONMXCS 3a09HOH (opMBI 00yUeHHs, TIpeACTaBIeHbI B Tabmmre 19.

Tabmua 19 — [lepedeHb KOHTPOIBHBIX PaboT

Ne

’ IlepedyeHb KOHTPOJIBLHBIX PaGoT
n/n

Y4eOHBIM IJIAHOM HE MPEIyCMOTPEHO

10.4. Metoauyeckue MaTepUalsl, ONpeeAolie IPOoLeypbl OLCHUBAHHUS HHUKATOPOB, XapaKTEePU3YIOIIUX Tanbl (OPMUPOBAHUS
KOMIICTEHIIUH, cofepxaTca B JIOKAJIbHBIX HOpMAaTHBHBIX akTax I'YAII, pernaMeHTHPYROMUX HOPSAAOK U MPOLELYPY IPOBEACHUS TEKyILEro

KOHTPOJIS yCIIEBaEMOCTH U IIPOMEKYTOUHOM arTecTanuu obydaromuxcs ['YAIL
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11. MeTO}JH‘IECKHe YKazaHus 1Jist oﬁyqamumxca 0 OCBOCHMIO JTUCHUIIJINHBI

11.1. Metopuueckue yka3aHus [T 00yJaroIUXcs 10 OCBOCHHIO JICKIIMOHHOTO MaTepHaa.

OCHOBHOE Ha3HA4YCHHE JEKLHOHHOIO MaTepuaia — JIOTHYECKU CTPOIHOE, CHCTEMHOE, IIyOOKOe M SICHOE H3JIOKCHHE Yy4eOHOro
Marepuana. HasHaueHue COBpEeMEHHOH JICKIMH B paMKaxX JUCLMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO HMH(OpMamuio mo Teme, a B
OCBOCHHHM (DyHIaMEHTaNbHBIX MPOOJIEeM AUCHUILIMHBI, METOIOB HayYHOTO II0O3HAHMSA, HOBEHIINX JOCTI)KEHUII HaydHOH Mblcnu. B yueOHOM
Hpolecce JICKIUS BBINOIHACT METOAOIOTHUECKYI0, OPTaHU3aUOHHYI0 U HHPOPMAIMOHHYI0 (QyHKIMU. JIeKIus pacKpbiBaeT MOHATHHHBIN
anmapar KOHKPeTHOH 00nacTd 3HaHUS, € MpoOIeMbl, JaeT IeJIbHOEe NMPEACTAaBICHHE O JIUCIHUIUIMHE, T0KA3bIBA€T B3aUMOCBA3b C APYTUMU
JTUCLUIUINHAMHU.

[TnaHupyemble pe3yasTaTsl IPU OCBOCHUH 00YYaIOIUMUCS JIEKIIMOHHOTO MaTepuaa:

- MOJTy4€HHE COBPEMEHHBIX, LIENOCTHBIX, B3aUMOCBA3aHHbIX 3HAHUH, yPOBEHb KOTOPBIX OINPEAEISIETCS LENEBOH YCTaHOBKOH K
Ka)KIO0M KOHKPETHOH TeMe;

- HOJIydeHHE OIbITa TBOPYECKOH pabOThl COBMECTHO C MPENOofiaBaTeieM;

- pa3BUTHE NPO(HECCUOHATIBHO-IENIOBBIX Ka9eCTB, JIIOOBU K IIPEIMETY U CaMOCTOATEIBHOTO TBOPUECKOTO MBIIILICHNUS;

- MOSIBJICHUE HEOOXOAMMOTO MHTEpeCca, HEOOXOAUMOTO JUIsi CAMOCTOATEIILHON padoThI;

- HOJTydeHHe 3HaHUI O COBPEMEHHOM YPOBHE PAa3BUTHS HAyKU M TEXHUKH U O IPOTHO3E UX Pa3BUTUs Ha Onuokaiiime rogs;

- HAy4UTbCS METOAMYEecCKU 00padaTbiBaTh Marepuan (BBLACNATH INABHBIE MBICIM U IOJIOKCHUS, MPUXOTUTh K KOHKPETHBIM
BBIBOJIaM, IIOBTOPATh UX B PA3TUYHBIX (OPMYIUPOBKAX);

- HOJIy4eHHe TOYHOTO NOHUMAHUs BCeX HEOOXOIUMBIX TEPMUHOB U IIOHATHH.

JlexMoHHBI MaTepuan MOXET CONPOBOXIATbCS IEMOHCTpAlMed ClIaiiioB U HCIOIb30BAaHMEM pPAa3JaTOYHOrO Marepuana Ipu
MPOBEICHUH KOPOTKHX JUCKYCCUI 00 0COOCHHOCTAX NPUMEHEHHS OT/EIbHBIX TEMATUK 110 IUCIUILIHHE.

Briaenstorcs crneayronye BUAb! JEKIUN:

- BBojgnas nekuus

BBonHas nekuus K AUCHUILIMHE 3HAKOMUT OOy4aroIuXCs C LEJBI0 M Ha3HaYeHHEM Kypca, €ro pOJIbI0 U MECTOM B
cucTeMe JUCHUIUIMH. B xome Taxoil JIEKIUU CBA3BIBACTCS TEOPETUUECKHH U NPAKTUYECKUI MaTepuan ¢ NpaKTUKOW Oymymieit
paboThl, pacckas3blBaeTcs oOIas MeTonuka paGOoThl HajJ KypcoM, IpeJIararoTcCs JIUTEpaTypHble UCTOYHHUKH, MOMOTAroLIye
YCBOGHHIO MaTepualla JUCHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTAaBATCA HaydHbIC MPOOJIEMBI, BBIIBHIAIOTCA T'UIOTE3BL,
omnpezensercs GopMa TEKyIIETo KOHTPOJIA U IPOMEXYTOUHOM aTTecTalum.

BBoznas nexuus K paszeny. AHaJIOTMYHO BBOJHOMU JICKIIMY K TUCHUIUIMHE PACKPBIBACT Psi] BOIPOCOB, HO CBSI3aHHBIX HE
C IMCLIMIUIMHOM B LIEJIOM, a C TEMATUKOM KOHKPETHOI'O pasjena.
- O0630pHast neKuus

IIpoBoauTcs ¢ 1eNbl0 CUCTEMAaTH3allMU 3HaHUN Ha Ooliee BBICOKOM YPOBHE, paCCMOTPEHHsA 0CO00 TPYIHBIX BOIPOCOB
JUCHUIUIUHBL.
- IIpobnemuas nexuus

Ha nanHON Nexuuy HOBOE 3HAHME BBOAUTCA KAaK HEU3BECTHOE, KOTOpoe HeoOXxoauMmo "OTKphITh"'. B pamkax nexuuu
cozziaeTcs MpoOlieMHast CUTyalus, KOTOPYI0 00ydarollie pelaoT HO3TAIHO C MOACKa3KaMU U MOMOLIbIO IPENoAaBaTeIs.
- Jlexuus BaBoeM

OTa pa3sHOBUIHOCTH JICKLUHU SABISETCS NPOJOKEHUEM M Pa3sBUTHEM MPOOIEMHOIO M3JI0KEHHs MarepHuana B JUajore
JIByX IpenojasaTeneil. 31ech MOAGNUPYIOTCS peajbHble CUTyallud OOCYXJCHUS TEOPETUUECKHX U NPAaKTHUYECKUX BOIPOCOB
JByMsl CLICLIUATIMCTAMH.
- Jlexuus c 3apaHee 3aIIaHUPOBAHHBIMHU OLINOKaMH

JlaHHas JeKuMs IpH3BaHA aKTHBU3UPOBATh BHUMAaHME OOYyYalOIIUXCS, Pa3BUBaTh UX MBICIUTEIbHYIO AEATEIBHOCTD,
(hopMupOBaTh YMEHHUE BBICTYNIATh B POJIM SKCIEPTOB.

3amaya mpenonaBarels COCTOMT B TOM, 4YTOOBI 3aJIKUTh B JIGKIMIO OIPEAENICHHOE KOJIMYECTBO OIMIMOOK
COJIEPIKATENIBLHOTO, METOIYECKOT0, TOBeieHUecKoro Xxapakrepa. [lonbupatorcst Hanbomnee THITHYHBIE OMIMOKH, KOTOPIE 0OBIYHO
HE BBIIITYMBAIOTCS, a Kak Obl 3aTyIIEBBIBAIOTCS. 3ajadya OOyYalOIIMXCSl COCTOMT B TOM, YTOOBI IO XOAy JEKIMH OTMedarb
ommoOKy, PUKCHPOBATh U HAa3bIBaTh X B KOHIIE.
- Jlexuus-npecc-koHpepeHus

IpenonaBarens TPOCHT OOYJAIONMIMXCS 3aJaBaTh MMCBMEHHO BOIPOCHI IO JaHHOW TeMe. B TeueHHe IBYX-Tpex MHHYT
obyuvatonuecs GopMyIHpYIOT HanOoIee HHTEPECYIONINE UX BOIPOCH! M NIEPEAAIOT MPETOaBaTelio, KOTOPHIH B TEUCHUE TpexX-
IISITU MUHYT COPTHPYET BOIPOCHI 110 MX COICP)KAHUIO U HauMHaeT JieKuuto. JIekius usnaraercsa He KaK OTBEThl Ha BOIPOCHL, a
KaK CBSI3HBIH TEKCT, B IIPOLIECCE U3NIOKEHHST KOTOPOTO (POPMUPYIOTCS OTBETHI.
- Jlekuus-KoHCYIbTaLUs

Marepuai u3naraercs B BUZ€ BOIIPOCOB U OTBETOB UJIM BOIPOCOB, OTBETOB U JUCKYCCHUI.

CTpyKTypa NpenocTaBIeHuUs JISKIHOHHOTO MaTepuaa;
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- BBozHas 4acTh JeKIUH

ITepBoe mpencraBieHue O JISKIHN COASPIKUTCS Yke B popMyanpoBke TeMbl. OHa TOJDKHA OBITH KPATKOIi, BEIPaXKaTh CYTh
OCHOBHOM ujieH, ObITh HpHBIeKaTenbHOI mo Qopme. IlenecoobpasHo 3mech cka3aTh Ha 3HAYEHHE OTOM TeMbI IS
HOCJIEAYIOIEero YCBOCHUsS 3HAHMI M Pa3BUTHUs JIMYHOCTH oOydarommxcs, s Oyaymied mpoecCHOHaIbHOH AesTeIbHOCTH.
Jlanee MOXHO COOOIIUTH IENHU JIEKIMH M ee IulaH. JKelareilbHO COPHEHTHPOBATh CIyIIaTeNeld Ha IOCIELYIONIHMH KOHTPOIb
3HaHWH, MOJIE3HO yKa3aTh Ha CBS3b HOBOIO MaTepHalia C IPOHICHHBIM U IPEABIAYIIUM. TeMIT H3JI0KEHUs STOH 4acTH JICKIHH,
KaK MPaBMIIO, JIOJDKCH OBITh BBIIIE TEMIIA H3JI0XKEHUSI OCHOBHOTO, YTO 3aCTaBIsIET 00yYAIONIMXCS ICUXOJIOTHIECKH COOpaThes U
COCPENOTOUNTHCS. BBOMHAS YacTh JIEKIIMU OOBIYHO 3aHUMAeT 5-7 MUHYT.

- OCHOBHasI 4aCTb JICKIIIH

IMepexony K M3JIOKEHHIO IIEPBOTO BOIPOCA, KaK IPABHIIO, JOJDKHA IPEAIISCTBOBATh May3a. B 3T0 Bpems JEeKTOp MOXeT
HPOBEPUTH, BCE JIM CIILIATENIN TOTOBBI K BOCIPHATHUIO JICKIUH (II03bI, BEIPAXKSHUS JIULL, PA3rOBOPHI). 3aMeTHUB 00y4aloNMUXCs, He
TOTOBBIX K BOCIIPUSITHIO, ONBITHBIE IPETONABATeNH IPOU3HOCIT KPAaTKyl0 MOOHIU3YIOIIYIO (pa3y, OCTAaHABIMBAIOT B3I Ha
HEpaJIuBhIX, PeXe - Ha3bIBAIOT (haMHIIUIO, UM M HE TPATAT BpeMsl Ha JIUTENbHbIC 3aMeUaHHsI.

JU1st TOro 4TOOBI IPEOAONETh MOTEHIHATBHYIO TACCUBHOCTD CIyIIaTeNleld, HE0OXOAMMO BCEMH BO3MOXXHBIMH CIIOCO0aMHU
NpHIATh JISKIUH HPOONEMHBINH Xapakrep, MOOykaas Clymarenedl K CaMOCTOSATENBHON IT03HABaTeNbHOH AKTUBHOCTU H
TBOPUYECTBY.

K TakuM aKTUBHBIM CPEICTBAM MOXKHO OTHECTH:

° oOpameHre K 00y4JaroIiMCs ¢ BOIIPOCAMH, YTOYHSIOIMINMI HOHUMaHUe OCHOBHEIX HJel U (JaKTOB TEMBI;

° OpraHU3aIMI0 MHHH-CTOJIKHOBCHUH PAa3INYHBIX TOYEK 3PEHHMS MO BBIABUHYTHIM IIPEIIOAABATENIEM MTOJIOKECHHSIM;

° TIOCTAHOBKY BOIIPOCOB, 33J1a4 C MHOXKECTBEHHOCTBIO PEIICHUH 1 IIp.;

° MHIUBUJYaJbHBIA CTHIIb M3JI0KEHUS MaTepHaa;

° obecrieueHre 00paTHOI CBSI3H.

- 3axyroyeHue

B mpomecce uTeHms JEKIMH IperojaBaTeNb JOJDKEH IM03a00THUTBCS O ee 3aBepIieHHH. Paccumrarh Bpems, a He
IpephIBaTh JIEKIHUIO Ha noxycioBe. OOBIYHO IS 3aKTIOUCHHs] MaTepuaia ObIBaeT JOCTATOYHO 5-7 MHHYT. 3aBepIias JEKIHIO,
IperofiaBaTelb OTBEYAET Ha BOIIPOCH! CIyIIaTeNel, MOABOIHUT UTOT, JaeT METOANIECKHE YKa3aHUs K CAaMOCTOSATENBHON paborte,
KOMMEHTHPYET IpeJyIaraeMylo JIUTeparypy. 3akaHIHBaTh JEKIHIO HY’)KHO KOHCTPYKTHBHO I10 COJEPKAHUIO U MOJOKHUTEIBHO 110
SMOIMOHATBHOMY HacTpoto. OOydJarommecs TOIDKHBI YHTH 3aWHTEPECOBAHHBIMM, 3aHHTPUTOBAHHBIMH, HKENIAIOIIHMH

OHpO6OBaTB 3aBTpa K€ NPEUIOKEHHA JIEKTOPA, a TAKKE B XOPOLIEM HACTPOCHUU U aKTUBHOM TOHYCEC.

11.2. Metonuueckue ykazaHus st 00y4aroIMXCs 110 BBINOJHEHUIO J1JaAOOpaTOpHbIX padoT.

B xoze BblNONHEHHA 1a00paTOPHBIX PaboT 00yyaromuiics JOKEH YIIyOUTh U 3aKPElUTh 3HAHUA, IPAKTUYECKUE HABBIKH, OBIA/CTh
COBPEMEHHOH METOAMKOH M TEXHHKOH OKCIIEPHMEHTa B COOTBETCTBHM C KBaJM(HUKALMOHHOH XapaKTepUCTHKOH 00ydJaromerocs.
Bemonnenue 1abopaTtopHEIX pabOT COCTOMT U3 IKCIEPUMEHTAJIbHO-IPAKTHYECKOM, PacueTHO-aHAJMTHYECKOH YacTed M KOHTPOIBHBIX
MEpOIpPUATHH.

BrInonHeHue 71a00paToOpHBIX PaboT oOydaloluMcsl SIBISIETCS HEOTHEMJIEMOM YacTbi0 W3Yy4YEHHsl IUCLUILIMHBI, OIpenesieMon
y4eOHBIM IIITAHOM, ¥ OTHOCHTCS K CPEICTBaM, 00ECIIeUHBAIOIINM PEIICHHE CIIEIYIONMX OCHOBHBIX 3a/1a4 00y4aloIerocs:

- IPUOOPETEHNE HABBIKOB HCCIIEIOBAHUS MIPOLIECCOB, SBICHUH M 00BEKTOB, H3y4aeMbIX B paMKaxX JAHHOH JUCIMILIMHEI;
- 3aKpeIuIeHHe, Pa3BUTHE U ACTAIN3ALMS TEOPETHUSCKUX 3HAHUH, OJyYCHHBIX Ha JICKIHSX;

- TOJTy4YeHHEe HOBOH HH(OPMAIUH 110 U3y4aeMO JUCHUILINHE;

- IproOpeTeHNne HaBBIKOB CAaMOCTOSITEIbHON paboThl ¢ 1ab0opaTopHbIM 000PYIOBaHKUEM U pHOOpaMu.

JlaGopatopHble pabOTHI MPOBOIATCS B (hOpMe IPAKTUUECKOil MOAroTOBKY. [IpH BBINOIHEHHHU JIaOOPATOPHBIX paboT obydaromuecs

BBIIIOJHSIOT OT/IEIBHBIN TPYJ0BbIe QYHKIMH, CBI3aHHbIE ¢ OymyIiel npodecCHOHANBHO IS TeIbHOCTBIO:
- IIPUHATHE NPOSKTHEIX PELICHHUIT;
- BBINOJIHEHHE JECTBUI COIIACHO MHCTPYKIUH, 00pa3Iy WM CAMOCTOSITENIBHO IPUHATOTO PELICHNS;
- o(OopMIIEHHE OTYETHOCTH.

BrInonaenue o0ydarommMcst 1ab0paTopHBIX padoT He B IOJTHOM 00beMe MOXKET IPUBECTH K IIOHIKEHUIO OLIEHKH 33 JUCIUILINHY 13-
32 HU3KOTO YPOBHS OCBOCHHSI KOMIIETEHIINH:

- BBINOJIHEHHE MeHee 75% 1abopaTopHBIX paboT - MOHMKEHHE MAaKCUMAIbHOW OIeHKH Ha 1 6an;
- BBIONTHeHHe MeHee 50% J1abopaTopHbIX paboT - MOHMKEHIE MaKCHMAaJIbHOM OIleHKN Ha 2 6Gaiia;
- HEBBINOIHEHNE JTa00PaTOPHBIX PaboT - HOHMKEHHE MAKCHMAIILHOM OLICHKH Ha 3 Gaa.

3ajanue ¥ TPeOOBaHUS K POBEACHHUIO Ta00PaTOPHEIX PaboT.
3amanus ¥ TpeOOBaHUS K 1a00PaTOPHBIM pabotaM pasMmerieHsl B Jlnanom kabunete I'YAII B paszerne AUCHMILIMHEL

Crpykrypa u popma otdeTa 0 J1labopaTopHOii padoTe.

Otyer o 1aboparopHOil paboTe cmaercs B MeKTpOHHOM Buae (mokymeHT Word, nokyment PDF) uepes Jlnunblii kabunet I'VAIL Oruer
71a00paTOpHOIT paboTe CONEPIKUT CIETYIOIINE ICMEHTHL:
- TUTYJBHBIH JIUCT ¢ Ha3BaHUEM JMCLUILIMHBI, HOMEPOM M Ha3BaHUEM JTabopaTopHOil paboThI;

- LIENM ¥ 33J]a491 paboThI;
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- 3aJlaHHE;
- CXeMa MOKIIIOYEHNS;
- TEKCT MPOrpaMmbl (IIpu HEOOXOIUMOCTH);
- KOHTPOJIbHBIE ITPUMEPHI (TIPH HEOOXOAUMOCTH);
- BBIBOJIBL.
TpeboBanus k 0(hOPMIEHHIO OTYETa O J1abopaTOpHOI padoTe.
- O6mue TpeGoBaHUs U PEKOMEHIALNY 110 BBINOJIHEHHIO MICBMEHHBIX padoT : Metonudeckue ykazauus / C.-Ilerep0. roc. yH-T
a’pokocM. mpubopoctpoenus ; coct. A. A. Copokus. - CII6. : U3n-Bo ['YAIL, 2017. - 32 c.
- O0mue TpeOoBaHUsS ¥ PEKOMEH/ALMH 10 BBIIOIHEHHIO MUCBMEHHBIX Pa0oT : METOAMYECKUE YKA3aHUS (C U3MEHEHUsMU Om
09.01.2019) [DnexrponHslit pecypc] / WBanropoackuit ¢pumman C.-Iletep6. roc. yH-T adpoKOCM. IPHOOPOCTPOCHHS ; COCT. A. A.

CopokuH. - UBanropon : 2019. - 37 c¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiii kabuner I'VAIL

11.3. MeTtonuueckue ykazanus 11t 00y4arouXCs 1Mo MPOXOKACHUIO CaMOCTOSTEIbHON padoThI.

B Xozie BBINOIHEHUS CAMOCTOSTENILHON PabOThl, 00yUaroLIMiics BBINONHAECT PadOTy MO 3aJaHUIO U IIPU METOAUYECKOM PYKOBOZICTBE
IpernojaBaress, Ho 0e3 ero HemoCPeCTBEHHOTO Y4acTHsL.

Jlns oOyuaronuxcst Mo 3a04HOH Gopme 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET BKIIFOYATh B ce0s1 KOHTPOJIBHYIO PaboTy.

B npornecce BBHINONHEHUS CaMOCTOSATENBHOH paboThl, y oOydaromerocst (GopMupyercst LeaecooOpasHoe IIaHHpOBaHHE pabodero
BPEMEHH, KOTOPOE IMO3BOJSET UM Pa3BUBATh YMEHHS M HaBBIKM B yCBOGHMH U CHCTEMATH3allMU MpHOOpeTaeMbIX 3HaHUi, oOecreunBaer
BBICOKUH YPOBEHb yCIIEBAEMOCTH B II€pUOJ 00y4eHHUs, IOMOraeT MOTyYUTh HaBBIKH HOBBIILICHUS MIPO(ECCUOHATBHOIO YPOBHSL.

MertoauyeckuMy MaTepualaMy, HaIPaBIAIOIUMU CaMOCTOATEIbHYI0 pabOoTy 00yUarOIIUXCsl ABIIOTCS:

- y4eOHO-MeTOIUYECKUH MaTepual 1o AUCLUILIMHE.

11.4. Meroanveckue ykazaHus AJ1s1 00yUIaIOUIMXCs 10 MPOXOKICHUIO KOHCYJIBTALIU.
[To m3y4aemMoil TUCIUILTHHE TPOBOISATCS CIIEAYIOUINE BUABI KOHCYIIBTAITHIA:
- KoHcynpranus co cnaboycneBaonMMy 00yYaroMHUC - peIHa3HAuUCHA IS
° JIMKBHJALUY MTPOOEIIOB MPH U3YUCHUH JUCIHUILIHHBL;
° pa3bsCHEHHS CIIOPHBIX BOIIPOCOB U BOMPOCOB, HAUOOJIEE CIIOKHBIX JUIS U3YUCHUS,
° 3aKpeIICHUs MIPOIACHHOTO MaTepHuana;
° IMKBUIAITUHN aKaJeMUICCKHUX 3aI0JDKEHHOCTEH.
IIpoBoAMTCS pEeryNspHO cOrTacHO rpaduKy KOHCYIbTAIMi TIpernoaasarens (He pexe 1 pa3a B 2 HenemnH).
- KoHcynbTanus no npoekTHO# W HayYHO-MCCIIeJ0BATEIbCKOM JISITEIBHOCTH 00yYarOIIMXCS - TPOBOAUTCS C LIEIBIO:
° PacHIMPEHUsI HAyYHOTO KPYro30pa o0ydaromuxcs;
° pacCCMOTPEHUS BOIIPOCOB, HE BKIFOYEHHBIX B IIPOTPAMMY M3y4aeMOl TUCIUIUTNHBL
° yIIyOJICHHOTO U3yUYeHHUsl MaTepHuaia Kypca,
° MOMOIIX 00YYarOIMMCS B TIOITOTOBKE HAYYHBIX CTaTeH M JIOKJIaJ0B Ha KOH(EPECHINH;
° MMOJATOTOBKU B YYaCTHIO B KOHKYpCax M OJIMMITHA/IAX.
[IpoBoaMTCST peryasipHO coriacHO rpadUKy KOHCYJBTALMi NPernojaBaTessl WM IO YCTHOH JOrOBOPEHHOCTH MEXKIY

O6y‘IaIOH.II/IMC$I U NIPETIOAaBaTCIIEM.

11.5. Mertonuueckne yKa3aHHs Il 0OYYArOLIUXCS MO TIPOXOXKICHUIO TEKYIIETO KOHTPOJIS yCIEBAEMOCTH.

Texymuii KOHTPONb yCHEBAEMOCTH IIPELyCMAaTPUBAET KOHTPOJIb KayecTBa 3HAHHWH OOyYalOMIMXCS, OCYIIECTBIIEMOTO B TCUCHHE
ceMecTpa C IEJbI0 OICHMBAHMS XOIa OCBOCHHMS NHUCIMIUIMHBEL HeBbImonaHeHHEe TpeOOBaHMI WM MX YacTH 110 MPOXOKACHHIO TEKYILETO
KOHTPOJISL yCIIEBAEMOCTH NIPH yCHENIHOM MPOXOKACHHN ITPOMEKYTOYHOM aTTeCTallii MOXKET IIPUBECTH K TIOHIKEHUIO UTOTOBO OLICHKH.

Bo03MOKHBIE METO/IBI TEKYIIIETO KOHTPOJIS:

- YCTHBI OIIPOC Ha 3aHATHAX;

- CHCTEeMaTH4ecKas IPOBEepKa BHIIOIHEHHS HHANBUIYAIbHBIX U JOMAIIHUX 33/1aHU;
- 3aIUTa OTYETOB IO JaOOPATOPHEIM PadoTaM;

- TIPOBECHIE KOHTPOIBHBIX paboT;

- TECTHPOBAHHE;

- KOHTPOJIb CAMOCTOSITEILHBIX PaboT;

- IPOBEICHUE KOHTPOJIBHBIX padoT;

- JIOKJIaJ] Ha Hay4YHOU KOH(EPEeHIUH;

- HalTMCaHue HaquOﬁ CTaTbu.

11.6. MeToanueckue YKaszaHus Jid 06yt1a}01.unxc;{ 110 IPOXOKACHHUIO TECTUPOBAHU .
Hcnonp30BaHrEe TECTOBBIX 3aJaHH BO3MOXKHO Kak IpU TEKYLUIEM KOHTPOJIC, TaK U IIPU IPOBEACHUU HpOMS)KyTO‘IHOfI aTTCCTaIuu.

TecTor MOTYT NPOBOAUTHCA KaK B MMHCHbMEHHOM (1)0pMe, TaKk U C I/ICHIO)?BSOBaHI/IeM DJIEKTPOHHBIX CPEACTB 06y‘IeHI/I$[.



MoOXHO BBLACIUTH OCHOBHBIC YPOBHM T€CTa, B KOTOPBIX IPOBEpPKAa BO3pacTaeT OT KOHTPOIA 3HAHMH (MHIMKATOP AOCTIKCHHS
KOMIIETEHIIMH - "3HaTh'") N0 MPUMEHEHHs HABBIKOB IPH PEIICHHU TUIIOBBIX U HETUIOBBIX 3a7a4 ((MHIUKATOPBI JOCTHKEHUS KOMIIETECHIIHH -
"ymets" 1 "BnaneTs"):

- TlepBblii ypoBeHb - y3HaBaHHE paHee H3yUEHHOTO MaTepuaa;

- Bropoii ypoBeHb - penpoayKTHBHBIH - B 3aJJaHUsIX HE COIEPIKUTCS MaTepHaia s OTBETa MU XKe ero U3BJIeUeHHe TpedyeT He
TOJIKO 3aIIOMHHAHHS MaTepuaia, HO U €ro NOHUMaHHMs (II0ACTaHOBKA, KOHCTPYKTHUBHBII TECT, TUIIOBAs 3a/1a4a);

- Tperuit ypoBeHb - HETHIIOBBIC 3aJauH IIOBBILICHHOW CIIOXKHOCTH, JUISI KOTOPBIX TpeOyeTcs CaMOCTOSTENbHOE HAXOXJCHHE
METOJIOB PEIlICHHS;

- CMelIaHHBIi - HCHONBb30BAaHUE OJJIEMEHTOB BCEX TPEX YPOBHEH [UIsI HPOBEPKU pPA3HBIX HHJMKATOPOB JOCTIDKEHUS
KOMIIETCHIIUH.

Kputepun oneHku TecToBbIX pabor Gasupyrorcs Ha 100-6anpHoit mikane cormacHo MJIO T'YAIL. CMK 2.77 "IlonoxeHue o
MOJY/IbHO-PEHTHHIOBOI CHCTEME OLICHKH KadecTBa y4yeOHOW pabortbl crygeHToB B ['YAII" (momycTMMo mpUMEHEHHE JH0O0ro
KOJIMYECTBEHHOTO MOKa3aTels OLIEHKH ¢ NpUBeieHreM ero K 100-mporeHTHOH mKane):

- MeHee 55 - "He 3auTeHO" win "HeynoBIeTBOpUTENLHO" (2);
- 0T 55 1o 69 - "3aureHo" wim "ynosnersopurenabHo” (3);
- ot 70 no 84 - "3aureHo" mwim "xoporo" (4);

- ot 85 1o 100 - "3auteHo" unu "omm4HO" (5).

11.7. Metopuueckue yka3aHus Ul 00yJaroIuxcs 0 IPOXOXKACHUIO IPOMEKYTOUHOH aTTeCTaIUH.
ITpomexyToyHast arrecranus OOyYarOIUXCA IPEIyCMaTrpUBAeT OLICHUBAHUE IIPOMEKYTOUHBIX M OKOHUYATEIBHBIX PE3y/IbTaToB
oOyuenust mo aucuuiuiae. OHa BKIIOYaeT B ceOst:

- 3a4eT — 9T0 (opMa OLEHKU 3HAHHUH, MONYYEHHBIX OOYyYalOIIMMCS B XOJ€ H3y4eHMs Y4eOHOH NUCIMIUIMHBL B LIEJIOM WU
MIPOMEXKYTOUHas (110 OKOHYaHUM CEMECTPa) OLIEHKA 3HaHUH 00yuaromuMcs N0 OTAEIbHBIM pa3/enaM JUCHUIUIUHBI ¢ aTTeCTallHOHHON
OLICHKOH "3auTeHO" UM "He 3auTeHo".

3aueT IPOBOAUTCS B OAHOU U3 CIEAYIOUIUX (HOpM:

- B yCTHOM (opMe B BUJIE OTBETA HA OJUH MM HECKOJIBKO BOIPOCOB 0 JUCIUILIUHE

- C IpUMEHUEM CPEJCTB MeKTpoHHOoro ooyuyenus (LMS I'VAII)

B cnyuae ngucTaHIMOHHOM (DOpMBI IIPOMEKYTOUHOM aTTecTalldy, 3a4eT IPOBOJAMUTCS B BHAE TecTa C NPUMEHEHUEM CPEICTB

3IIEKTPOHHOIO 00yYEHHUS.
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JIneT BHeceHMs M3MEeHeHHUIl B pado4yIo MPOorpaMMy AW CIUIITTHHBI

JlaTa BHeceHHs

. Jara n Ne
H3MEHeHHUH 1 Hoanuck
. . . MPOTOKOJIA
JAOTOJIHEHU . Copnepsxanue M3MEHEHUI U JONOJHEHUI 3aB.
3acelaHus .
Moanuch, BHeciero Kkadeapoii
kadeapsl

HU3MEHCHUSA
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