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Mporpama HaB4YaNbHOI AUCLUNAIHK
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, iT MeTa, NpegMeT BUBYAHHA Ta pe3y/ibTaTU HaBYAHHA

Cunalyc ocBITHBOIO KOMITOHEHTa « TexHoIor1i KepyBaHHS €IeKTPOTEXHIYHUMHU KOMIUIEKCAMU Ta
MEXaTPOHHUMHU CHUCTEMaMH» CKJQJE€HO BIAMOBIAHO JO OCBITHBOI MHpPOrpaMu MiATOTOBKU MAaricTpis
«[HXMHIPUHT HTENEKTYaIIbHUX EJEKTPOTEXHIYHMX Ta MEXaTPOHHUX KOMIUIEKCIB» cnemiaabHocTi 141 —
Enexktpoeneprerrka, e1eKTpOTEXHIKA Ta €IEKTpOMEXaHIKa.

MeTo10 HABYAJIBHOI AMCUMILIIHU € (pOopMYBaHHSA Ta 3aKPillJIeHHsI Y CTYJeHTIB HACTYIHUX
KOMIIETEHTHOCTEIA:

Komnerenuii: (K11) 3gaTHICTh 3aCTOCOBYBATH ICHYIOU1 Ta PO3pOOIATH HOBI METOAM, METOIUKH,
TEXHOJIOT1i Ta IPOLEAYPH AJIsl BUPILICHHS 1H)KEHEPHUX 3aBJaHb €JIeKTPOECHEPreTUKU, €JIeKTPOTEXHIKU Ta
enekrpomexaniky; (K19) 3aarHicTh BUKOPUCTOBYBATH HpOTpamMHE 3a0e3MeueHHs JUIsi KOMII IOTEpHOIO
MO/JICJIIOBaHHSA, aBTOMAaTH30BAHOTO MTPOEKTYBAaHHS, aBTOMAaTU30BaHOT0 BUPOOHMIITBA 1 aBTOMAaTHU30BaHO1
po3poOKkM  ab0  KOHCTPYIOBAaHHS  €JIEMEHTIB  eNeKTPOCHePreTUYHHUX,  EJIEeKTPOTEeXHIYHUX  Ta
esiekTpoMexaHiyHux cucrem; (K22) 3patHicTh 10 po3poOku 3aco6iB, coco0iB 1 METO/IIB HAYKH 1 TEXHIKH,
CIPSAMOBAaHMX Ha aBTOMATH3aIll0 [I0YMX 1 CTBOPEHHS HOBHMX aBTOMAaTHU30BaHMX Ta aBTOMAaTHYHUX
TEXHOJIOT1H 1 BAPOOHUIITB.

IlpeamMeT BUBYEHHSI Ili€l NUCHMIUIIHK JA€ CTYACHTOBI 3HAHHSA Ta HABWUYKH, HEOOXImHI st
BUPIIIEHHS 33/1a4 PO3POOJICHHS HOBUX PEKUMIB, aJITOPUTMIB POOOTH €IEKTPOTEXHIYHUX Ta MEXaTPOHHUX
KOMIIJICKCIB Ta IPAaKTU4HI HABUYKU MOOYA0BU LU(POBUX CUCTEM KEPyBaHHS TEXHOJIOTTUHUMH MIPOIIECaMH
1 eleKTpOMeXaHIuHUM 00JIaIHAaHHM 32 JIOTIOMOTOI0 TIPOTPAMOBAHUX JIOTIYHUX KOHTPOJIEPIB.


http://rozklad.kpi.ua/
mailto:kulakovskiyl@ukr.net
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[IporpaMHi pe3ynbTaTd HaBYaHHA, Ha (GOPMYBAHHS Ta TMIOKPAIICHHS SKHUX CIPSIMOBaHA
mucnumutina: (ITP14) OmanoByBatu HOBI Bepcii ab0 HOBe mMporpaMHe 3a0e3leueHHs, MPU3HAYEHE IS
KOMIT FOTEPHOTO MOJICNIIOBAHHSI 00 €KTIB Ta MPOIECIB Yy E€NEKTPOCHEPreTUYHHX, €ICKTPOTEXHIYHUX Ta
enexktpomexaHiyHux cucremax; (ITP16) Bubuparu enemenTHy 6a3y eJIeKTpOMEXaHIYHUX Ta MEXaTPOHHUX
CHCTEM, KOMIUIEKTHUX €JIEKTPO- Ta TiAPONPHUBO/IIB, 3aC00IB KePYBaHHS, 3aXHUCTy, aBTOMATH3aIlil CUCTEM
€JICKTPOTIOCTAYaHHs MAIIIMH 1 YCTAHOBOK, BUPOOHUYMX JAUTHHUIL Ta mianpuemcts; (ITP17) CtBoproBatu
IHTENeKTyallbHO-aJallTUBHI CHCTEMH aBTOMATH30BAHOTO KEPYBAHHA 1 KOHTPOJIO TEXHIYHOTO CTaHy
€JIGKTPOMEXaHIYHIM 00JIaJHAHHSAM Ha OCHOBI 3aCTOCYBaHHS MPOTrPaMOBAaHO-JIOTIYHUX KOHTPOJIEPIB.

2. MNpepekBi3nTK Ta NOCTPEKBI3UTU AUCUMNAIHU (MicLe B CTPYKTYPHO-N0riYHiiA cxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

JUist yCHmiIHOTO 3aCBOEHHS JUCIMIUIIHU CTYACHT IMOBUHEH BOJOJITH OCBITHIMH KOMIIOHEHTaMH
"KoMmm’torepHe  ympaBiiHHS ~ TEXHOJIOTIYHUMH  TPOIECAMH, CKCIEPUMEHTOM,  OOJIaqHaHHAM",
"MopenioBaHHs €IEKTPOTEXHYHMX Ta MeEXaTpoHHUX cucreM”, "Teopiss aBTOMaTHYHOIO KepyBaHHS
CJIEKTPOTEXHIYHUX KOMIUIEKCIB Ta MeXaTpOHHUX cucteM", " [HXUHIpUHT EIeKTPOTEXHIYHUX Ta
MEXaTPOHHUX CHUCTEM .

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po3nin 1. IlporpamoBani JOriuHi KOHTpoJiepu HHM3bKOTO piBHA. KommanoBka, koH(irypartis,
[T IKJIFOYEHHS

Tema 1.1. OcHOBHI BiIOMOCTI MPO MPOTpPamMoOBaHi JIOTiYHI KOHTposiepu. OcoONMMBO BUKOPUCTAHHS
KOHTpOJIepiB ipMu SIEMENS B OPIBHSAHHI 3 IHIIUMH KOHTPOJICPAMH.

Tema 1.2. Kondirypartist BX0JiB Ta BUXOAIB MPOTPaMOBAaHUX JOTTYHIUX KOHTPOJIEPIB.

Tema 1.3. CxemH MiIKIIOYEHHS THIIOBHX IPHCTPOIB CHCTEM aBTOMATH3allil 10 MPOTrPaMOBAHUX
JIOTIYHUX KOHTPOJIEPIB.

Po3ain 2. Tunu nanux B koHTposepax cepii SIMATIC S7, anpecaniss jaHuX, ONepaHad, MITKH Ta
napameTpH.

Tema 2.1. Tunu nanux. [IpusHaueHnHs 6iToBUX TUIMIB JaHUX. ONIepaHIu Ta MITKH

Tema 2.2. Tunosa apxiTekTypa nporecopa S7. CnoBo ctany (peecTp mpanopiB). Hempsima agpecairist.

Tema 2.3. Tunu mapamerpis.

Po3ain 3. TexHonoris KepyBaHHS MpoIlecaMd MOBOIO mporpamyBanHs kouTposepis LD (ladder
diagram)

Tema 3.1. [IporpamHi eeMEeHTH peNeiHHO1 JIOT1KH

Tema 3.2. IIporpamue kepyBanns 3 LAD.

Po3nin 4. TexHomoris KepyBaHHs MpoliecaMyd MOBOIO mporpaMmyBanHs kKoHTposiepiB FBD (functional
block diagram)

Tema 4.1. [IporpamyBaHHs JBIHKOBHX JIOTTYHUX onepariiii 3 FBD.

Tema 4.2. [IporpamyBanHs cTannapTHux 60kciB 3 FBD.

Po3zaia 5. Texnosoris KepyBaHHS IpoIlecaMd MOBOIO TporpamyBaHHs KoHTposepiB SCL (Structured
Control Language)

Tema S5.1. IlporpamyBaHHs OiHapHUX JIOTiYHHX omepariii 3a momomoroto SCL. IlporpamyBaHHS
byHKIid mam'ati 3a gonomororo SCL.

Po3ain 6. TexHounoris KepyBaHHs IpollecaMyd MOBOIO IporpamyBaHHs KoHTposiepiB STL (Statement
list) ta S7-GRAPH sequential control

Tema 6.1. CtpykTypa oneparopa STL.

Tema 6.2. O6poOka IBIKKOBOI JIOT1YHOT OMepailii, KpoK orepariii.

Tema 6.3. EneMeHTH MOCTIIOBHOTO KEPYBAHHS.

Po3ain 7. logatkoBi pyHKIIil 6J10KiB KepyBaHHs KoHTposiepiB cepiit SIMATIC S7.

Tema 7.1. lHudpori ¢pyHKIIii.

Tema 7.2. Jloriuni GyHKITIT.



4. HasuanbHi matepianu Ta pecypcum
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1. [Tynena O.M., Enbnepin 1.B., JIynpka H.M., Jlanantok A.Il. [IpomucioBi mepexi Ta iHTerpamiiHi
TEXHOJIOT11 B aBTOMaTHU30BaHUX cuctemMax: HaBuanpawmii mocionuk. — K.: Bun-so “JlipaK”, 2011. — 552 ¢

2 Berger, Hans. Automating with SIMATIC S7-1500: configuring, programming and testing with STEP
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[TpoxonoBuy, 1O. 1. llectonanos. — KuiB: Bumapamumii nim «Konmop», 2017. — 256 c.

4. Siemens AG. SIMATIC S7-1200 Programmable Controller System Manual / Siemens AG. —
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5. Rabbie, Max (2018). Programmable Logic Controllers: hardware and programming. ISBN:
9781631269325 (moctyn 3a mocunanusaM https://cutt.ly/IChInHV).

6. Tl'onuapenko b.M., Ocamuuii C.I., Bixpora JL.I'., Kamiu B.M., Higuk O.K. ABromaru3zaris
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7. SIMATIC S7 Troubleshooting and Diagnostics. Guide.Germany: Siemens Industrial Automation,
2022. - 600 c.

8. SIMATIC S7-1500 Programmable Controller System Manual. Germany: Siemens Industrial
Automation, 2022. — 860 c.

Jlimepamypy, 6ionioepaghis sKoi nooana i3 NOCULAHHAM, MOJICHA 3HAUMU 6 [HMeEpPHemi.
Jlimepamypy, 6ibniocpaghis axoi ne micmums nocunanus, modxcua snavumu 6 oioniomeyi KIII im. leops
Cixopcvrozo. 0608 ’s13k068010 0151 npouumanns € b6azosa nimepamypa [1]-[4]. Vci inwi nimepamyphi
ooicepena € haKy1bmamugHUMU, 3 HUMU PEKOMEHOYEMbCS OZHAUOMUMNUCS.

HaBYaNbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLUNAIHM (OCBITHBOrO KOMNOHEHTA)

3aCcTOCOBYIOTBCSL CTpaTerii akTUBHOI'O HAaBYaHHA, sSKI BHM3HAYAaIOTbCd TAaKMMU METOJAMH Ta
TEXHOJOTISIMU: METOIM MPOOJIEMHOTO HaBYaHHA (JOCTIAHHWIIBKUI METOH); OCOOMCTICHO-OPiEHTOBaHI
TEXHOJOrll, 3acHOBaHI Ha Takux ¢opMax 1 MeToJaX HaBYaHHA SK Bi3yajizalia Ta
1H(hOpMaLIHHOKOMYHIKAIlII{HI TEXHOJIOT1i, 30KpeMa eJEeKTPOHHI Mpe3eHTalli Ui JEKUIHHUX 3aHSTh.
Buxnananus npoBoauthes y popmi JIEeKIii Ta IPaKTUUHUX 3aHSTh.

NeKuiiHi 3aHATTA

Ne Has3zsea memu nexyii ma nepenik 0CHOBHUX NUMAHb
3/ (nepenix OudaxmuuHux 3acodis, NOCUNAHHA HA TIMmepamypy)

Jlexuist 1. Tema 1.1. OCHOBHI BiIOMOCTI PO IPOrpaMoBaHi JOTiuHi KOHTposepH. OcoOInBOCTI
BUKOPUCTaHHSA KOHTpoJiepiB (pipMu Siemens B MOPIBHAHHI 3 IHIIMMU KOHTpojepamu. Tumosa
OyzoBa maHenei KOHTPOJIEPiB.

Jlireparypa: [1,3]

Jlekuist 2. Tema [.2. Kondirypaiist BXO/1B Ta BUXO/IIB IPOTPAMOBAHUX JIOTITYHUX KOHTPOJIEPIB.
Kondiryparmiss npuctporo. HanmamryBanust cranmii. domaBanus cranmii PLC. [lomaBanus
2 | monyms. Ilapamerpmsanis moxyniB. [lapamerpu3sariisi BilacTUBOCTEH mporecopa. Moy
anpecartii. [TapamerpyBaHHS CUTHAJIBHUX MOMYJIB.

Jlireparypa: [1,2]

Jlexuist 3. Tema 1.2. Kondirypartist BX0JliB Ta BUXO/IiB IPOrPaMOBAHMX JIOTIYHUX KOHTPOJIEPIB.
HanamryBanns wmepexi. [liakmroueHHs craHIii B Mepexy. AIpecd BY3JIB Yy MiIMEpExi.
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[Mocmyru 3B'si3ky Ta BuaM 3B's3Ky.HanmamryBanHs migkitodeHHs. HanmamTyBaHHS migMepexi
PROFINET. HanamryBanus nigmepexxi PROFIBUS.
Jlireparypa: [1,4]

Jleknist 4. Tema [1.3. CxeMu MIIKIIOYCHHS TUIIOBHX IPHCTPOIB CHCTEM aBTOMAaTH3aIlil 10
MIPOrpaMOBAaHUX JIOT1YHUX KOHTpPOJepiB. THMOBI KOMTOHEHTH 0 NMPOTrPAMOBAaHUX JIOTTYHHUX
KoHTpoJsiepiB. CurHanpHi Momym. Monaym 1udpoBoro BBeAeHHsA. Moaym  1udpoBOTO
BUBeJIeHHS. Moyl aHajgoroBoro BBeAeHHA. Moyl aHaloroBoro BuBeAeHHs. TexHoIOriyHi
moaymi. Komynikamiitai moayi. [an moayni. Momyi skuBlieHHs cucteMu. Po3moinenuii BBij-
BuBia. PROFINET 1O. Komnonentu PROFINET 10. Anpecu 3 PROFINET 10. HanamryBanus
PROFINET 10. PROFIBUS DP. Kommonentn PROFIBUS DP. Anpecu 3 PROFIBUS DP.
HanamryBanus PROFIBUS DP. Monyni cnionyuenns mist PROFIBUS DP.

Jliteparypa: [1,2]

Jlekuist 5. Tema 2.1. Tunu nanux. [IpusHadyeHHs OiToBuX TUMIB naHux. IIpu3HaueHHs Oalita
takToBOi mam'saTi. Perictpu CPU. Onepannu ta mitku. O0acTi onepaHIiB: BXOJAH Ta BUXOJIH.
OOGmactp omepaHfiB: po3psaHa mnam'sate. OOnacTe omepannma: npani. OOmacTe omnepaHza:
TUMYACOBI JIOKaJbHI 1aHi. Anpecattis onepanuis i TeriB. LLnsax curaamy. AGCONIOTHA apecarris.
CumBostivHa aapecariisi. Axpecairist 00J1acTi TeriB. 3BEpHEHHS O KOHCTaHTH.

Jlireparypa: [1,3]

Jlekuisi 6. Tema 2.2. Tunosa apxitekrypa mpouecopa S7. CioBo cTaHy (peectp mpamopis).
Henpsima angpecaris. Henpsima aapecarris komnoneHTiB ARRAY . Henpsima anpecartis Tera B b/
ARRAY . Henpsma anpecariis 6ioky ganux. Henpsima anpecais 3 nokaxunkom ANY . Henpsima
aapecaris 3a gonmomororo PEEK 1 POKE (SCL).

Jlireparypa: [2,4]

Jdexuisi 7. Tena 2.3. Tunu napamerpis. Turn napamerpis TAUMEP i JIMMJIbHUK. Turu
napameTtpiB s pynkuii raimepa IEC. Tunm napamerpis st Gynkmii niunnpanka IEC. Tumm
napametpisB BLOCK_FC i BLOCK_FB (STL). Tun napamerpa DB_ANY. Tun mapamerpa
VOID. Tumnu napamerpi POINTER, ANY ta VARIANT.

Jlireparypa: [1,2,8]

Jlexuist 8. Tema 3.1. TexHonorist kKepyBaHHs IpollecaMl MOBOIO IIPOrpaMyBaHHs KOHTPOJIEPiB
LD (ladder diagram). [IporpamHi exemenTty peneitaoi noriku. Tema 3.2. [IporpamHe kepyBaHHS
3 LAD. ®ynkuii ctpubka B J0rimi cxo/iB. biokoBi QyHKIIT BUKIMKY B CXeMHii joriii. @yHKIisA
3aBepiieHHs 070Ky B Jjiorimi cxo/iB. Mexanizm EN/ENO B cxo/10Bi# JoriIIi.

Jlireparypa: [2,3]

Jlexuist 9. Tema 4.1. TexHonorist KepyBaHHs IpollecaMH MOBOIO ITPOrpaMyBaHHs KOHTPOJIEPiB
FBD (functional block diagram). [IporpamyBanHs GiHapHHX JOTTYHHX OIEpPALliil 32 JOIOMOTOI0
FBD. CkanyBanHs craHy curHainy «l» i «O». @ynkuis | Ha ¢(yHKIIOHANBHINA OJIOK-CXeMi.
Oynkuis ABO Ha ¢yHkuioHanmpHIM Onok-cxemi. @PyHkuis BuHATKOBoro ABO Ha
¢dbyukmionanpHii O50k-cxemi. KomOiHOBaH1 JBIWKOBI JIOTIYHI oOmepariii, 10 3arnepedyrTh
pe3yabTaT JIOTTYHOI onepartii.

Jlireparypa: [2,3]

10

Jlexuist 10. Tema 4.2. TexHoOTisI KEpYBaHHS MPOIIECAMH MOBOIO TIPOTPaMyBaHHS KOHTPOJIEPiB
FBD (functional block diagram). IIporpamyBanus crangaptaux 6okciB 3 FBD. IlpucBoeHHs Ta
3anepedyeHHs npucBoeHHA. KopoOku BcTaHOBIeHHS Ta ckugaHHsA. OuiHka ppoHTY 3 IMITYJIbCHUM
BUXOJIOM Ha (DyHKIIOHAIBHIN OJOK-CXEMi.

Jlirepatypa: [2,3]

11

Jlexuist 11. Tema 5. 1. TexHomnoris KepyBaHHsI MPOIIECaMU MOBOIO ITPOTrpaMyBaHHsI KOHTPOJIEPIiB
SCL (Structured Control Language). CkanyBanHs ctaHy curHaiay «1» i «0». KombGiHoBaHi
nBiiikoBi Jyoriudi oneparii B SCL. IlporpamyBanns Qyskiii nmam'sti 3a gornomororo SCL.
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[IpucBoeHHst 3HaueHHs OiHapHOTO Tery. HamamryBanus Ta ckuganHg B SCL. OuiHka kpaio B
SCL.
Jlireparypa: [2,5,8]

12

Jlekuist 12. Tema 6. 1. TexHo0TIsA KEpyBaHHS MPOIECAMU MOBOIO ITpOrpaMyBaHHsI KOHTPOJIEPiB
STL (Statement list) ta S7-GRAPH sequential control. Ctpykrypa omeparopa STL. Beenenns
oneparopa STL. Anpecariist 64-po3psimaux TeriB. Mepexi STL B 6mokax LAD 1 FBD. Tema 6.2.
[IporpamyBanus ¢yHkiid mam'sti 3a gomomororo STL. IIpucBoeHHsS y BiIOMOMY CIHCKY.
HanamryBanHs Ta CKUAAaHHS B COUCKY BUMHCOK. OOpoOKa /IBiIMKOBOT JOT1UHOI omneparii, KpoK
orepartii.

Jlireparypa: [2, 8]

13

Jlexkuist 13. Tema 6.3. TexHomorist KepyBaHHS MPoOLIECAaMH MOBOIO IIPOTpaMyBaHHs KOHTPOJIEPiB
STL (Statement list) ta S7-GRAPH sequential control. EnremenTr mociigoBHOrO KEpyBaHHS.
Kpoxku i nepexoau. CTpuOKH B MOCIiTOBHOMY KOHTPOJIi. Po3ranykeHHs: ceKBeHCOpa.
Jlireparypa: [2,5,8]

14

Jlexuist 14. Tema 7.1. JlonaTkoBi GpyHKLii 6J0KIB KepyBaHHs KOoHTpoiepiB cepiit SIMATIC S7.
Hudporsi ¢yskmii. [lepenarni ¢pynknii. brok MOVE mns LAD i FBD. ®ynkuii nopiBHSHHS.
[opiBusiHHS niana3zony. Marematnuni ¢ynkmii. Tpuronomerpuuni ¢ynkmii SIN, COS, TAN.
Hyrogi ¢pyskumii ASIN, ACOS, ATAN. ®@ynkuii neperBopenHs. [lepeTBopeHHs THITIB JaHHUX 32
nonomororo ROUND, CEIL, FLOOR i TRUNC. IlepeTBopeHHs TUIIIB JaHUX ITICTHATIATKOBUX
gyucen. MacmtabyBanHsa Ta HopMmanizauis. Tema 7.2. Jloriuni ¢yHkuii. @yHKil KoxyBaHHS
DECO 1 ENCO. ®yuskmii Bubopy SEL, MUX 1 DEMUX. Miunimansuuit Bubip MIN,
MakcuMmainbHui BuOip MAX.

Jliteparypa: [2,3,5,8]

15

Jlekuis 15. 3anikoBe OIIHIOBAHHSA

MpaKTUYHI 3aHATTA:
[IpakTuuHi 3aHATTS 3 AUCHUIUIIHM TPOBOJATHCS BUKIAZaueéM 3TiJHO HABYAIBHOTO IUIaHY.

OCHOBHOI0 HIJLTI0 MPAKTUYHUX 3aHATh € 3aKPIIVIEHHS TEOPETHYHUX MOJOXKEHb 1 HAOYyTTS yMIHHS iX
NPAaKTUYHOTO 3aCTOCYBAHHS LIUIIXOM BUKOHAHHS IEBHUX BiJIMOBITHO C(OPMYIIbOBAHHUX 3aB/aHb.

Ne 3/m Haspa TEMHU, 110 BUHOCUTHCH HA MPAKTHYHE 3aHATTH

[TpakTune 3ansatra Nel

ITporpamyBaHHs ynpaBiiHHS POOOTH Ipecy 3a JAOMOMOTOK KOHTPOJIEpiB
¢bipmu Siemens

[TpakTuane 3aHATTS No2

Bukopucrannas ¢ynkuionansHoro onoky (FC) mnst ympaeninas pobotn
KOHBEEPY

[IpaxkTuune 3anarTs Ne3

ITporpamyBaHHs yIipaBiiHHSA POOOTH MPECY 3a JOTIOMOT'0I0 3 BUKOPUCTAHSIM
TaiiMepiB (3aTPUMKH Yacy) Ta KOHTpoJepis B cepenonuiii TIA Portal

[IpakTuune 3anarTs Ned

O3HallOMJICHHS 3 MOBOIO ITporpaMyBaHHs Bucokoro piBHs SCL 3 S7-SCL i
SIMATIC S7-300

[Ipaktuune 3auarTs NeS | MonynpHa KOHTpOJIbHA poOoTa

Peanizarist koHTpomo piBHS B pe3epByapi B cepenosumi TIA Portal.

[Mpaktuane 3ausaTTss Ne6 | [Iporpamysanns I1JIK komnanii Siemens B cepemoBumi Simatic Manager

Ha MoB1 ST

[TpakTuune 3aHsaTTs Ne/

Bukopucranuss OJIOYHMX €IEMEHTIB MaTeMaTUYHUX QYHKIIA s
BHKOHAHHS MaTeMaTuyHux omnepariiii B STEP 7




6. CamocrTiiiHa poboTa cTygeHTa

CamocmiliHa poboma cmydeHma repedbayae:
nidecomosKy 00 ayoumopHux 3aHAme — 68 roa;
nidecomosKy 0o Modys1bHOi KOHMpPOosbHOI pobomu — 4 roa;
nid2omosKy 00 3as1iKo8020 OYiHIOB8AHHA — 6 200.

KoHTponbHa poborTa

MeTor0 KOHTPOJBHOI pOOOTH € 3aKpiIUICHHS Ta TMEpeBipKa TEOPETUYHUX 3HAHBb 13 OCBITHHOTO
KOMITOHCHTa, HaOYTTS CTYJCHTAMH NMPAKTHYHHX HABHYOK CaMOCTIHHOTO BUPIIICHHS 3a1a4 MPUAHATTS
pIIICHB.

MopynsHa KoHTpObHA poboTa (MKP) BukoHy€eThCs micist BuBUYeHHs Po3aiiniB 1-3 Ta BUKOHaHHS
NpakTUYHUX 3aHATH 1-5. KoHTposbHA poboTa mpoBoasaThes y cepenopuiii Google Classroom.

MoniTUKa Ta KOHTPOb
7. NoniTMKa HaB4YaAbHOI ANCUUNAIHM (OCBITHBOrO KOMNOHEHTA)

[MoniTrka HaByanpHOI mucHUILTiHA «TeXHOMOTii KepyBaHHS €NEeKTPOTEXHIYHUMH KOMIUIEKCAMHU
Ta MEXaTPOHHUMH CHCTeMaMM» 3acHoBaHa Ha KopriopaTuBHii nomituii KIII im. Iropst Cikopcekoro.

KIII im. Iropst CikopChbKOTO € BUIBHUM 1 aBTOHOMHHM IIEHTPOM OCBiTH, IO MOKJIMKaHUH JTaBaTH
aJIeKBaTHI BI/IMOBi/II HA BUKJIMKH CY4YaCHOCTI, IUIEKAaTH i 00epiratu TyXOBHY CBOOOTY JIFOIMHH, 110 POOUTH
il COPOMOXKHOIO MiSITH 3TiAHO 3 BJIACHUM CYMIIIHHSM; i TPOMaJSHCBKY CBOOOJIy, fIKa € OCHOBOIO
dbopMyBaHHS CYCHUIBHO BIAMOBiaIbHOI OCOOMCTOCTI, Ta aKaJeMiuHy CBOOOIY 1 JOOPOYECHICTb, IO €
TOJOBHUMH pPYIIIHHUMH UYHMHHUKAMH HayKOBOro TMOCTymy. BHyTpimHs arMmocdepa VYHiBepcuUTeTy
OyayeThes Ha 3aca/iax BIAKPUTOCTI, MPO30POCTi, TOCTUHHOCTI, TOBAa3i 10 0COOMCTOCTI.

BuBueHHS HaBUANBHOT QUCHUIUTIHN « TeXHOJOTIT KepyBaHHS €JIEKTPOTEXHIYHUMH KOMITJIEKCAMH
Ta MEXaTPOHHUMH CHCTEMaMi» TOTpeOye: TIATOTOBKM [0 NPAKTUYHUX 3aHATH OIPAIIOBAHHS
PEKOMEH/1I0BaHO1 OCHOBHOI Ta 10AaTKOBOI JIITEpaTypH.

[ligroToBka Ta yd4acTb y MNpPaKTUYHUX 3aHATTAX Mependayae: O3HAOMIIEHHS 3 IPOrpaMoro
HaBYAIBHOT AMCIHUILTIHY Ta IJITAHAMY MTPAKTHYHUX 3aHSATh; BUBYCHHS TEOPETUYHOTO MaTepiay; BAKOHAHHS
3aBJlaHb, 3aAIIPOIIOHOBAHMX ISl CAMOCTIIHOTO OIPaIOBaHHS.

Cuctema BUMOT, 5IK1 BUKJIa/1a4 CTaBUTb MEPE]] CTYICHTOM:

. IpaBUiIa BiABIYBaHHS 3aHATh: 3a00pPOHEHO OLIHIOBATH HPUCYTHICTH ab0 BIJCYTHICTb
3n100yBaya Ha ayAUTOPHOMY 3aHATTI, B TOMY YHMCIIi HapaxOBYBaTH 3a0XOUyBaJibHI a0o mTpadHi Oanu.
Bignogigao no PCO nmanoi quctiumiiing 6aimy HapaxoBYIOTh 3a BIAMOBIHI BUIM HaBYaIbHOT aKTUBHOCTI Ha
JEKI[ITHAX Ta TPAKTUYHUX 3aHATTSX.

. IpaBuJia MOBEAIHKY Ha 3aHATTSX: CTYACHT Ma€ MOXJIUBICTh OTPUMYBAaTH Oaiu 3a B1AMOBITHI
BUJIM HAaBYAJIBHOI aKTUBHOCTI Ha JICKIIMHUX Ta MPAKTUYHUX 3aHATTSX, nepeadoadeni PCO mucruriiizy.
Bukopucransas 3aco0iB 3B’S3Ky AJs MOIIYKY iH(oOpMalii Ha TyIJI-AUCKY BHKJIajgaya, B IHTEpHETi, B
JTUcTaHIiHOMY Kypci Ha ratgopmi CIKOpChKHMI 371 CHIOETHCS 32 YMOBHU BKa31BKH BHKJIAJaya;

. NOJITHKA JIE/UIaliHIB Ta MepecKiIafaHb: SKIIO CTYACHT HE MPOXOAUB ab0 He 3’SIBHMBCA Ha
MKP (6e3 moBakHOT MPUUMHM), HOTO pe3ynbTaT ouiHoeThes y 0 6amniB. [lepecknananus pesyiabratiB MKP
He Tiepe10aueHo;

. MOJTITHKA MO0 akajaeMiuyHoi gpoopouecHocTi: Koaeke yecti HarioHanhHOro TEXHIYHOTO
yHiBepcuteTry Ykpainum «KuiBchkuii momiTexHiuHMNA 1HCTUTYT» https://kpi.ua/files/honorcode.pdf
BCTAHOBJIIOE 3arajibHi MOpajbHI MPUHIIMIN, NTPAaBUIa €TUYHOI MOBEAIHKMA OCI0 Ta mepeadadae MoNMTHKY
aKaJeMiqHOl JOOPOYECHOCTI /Ui OCi0, 10 MPAIO0Th 1 HABYAIOTHCS B YHIBEPCUTETI, SKUMU BOHU MArOTh
KEepyBaTHCh Y CBOIH AiSIIBHOCTI, B TOMY YHCJI IPU BHUBUYCHHI Ta CKJIQJAaHHI KOHTPOJBHHUX 3aXO[iB 3
TUCHHUIUTIHU «[HTENeKTyanbHi CUCTEMH NPUHHATTS PILLICHbY;
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. Opyd BUKOPUCTAaHHI HU(MPOBUX 3aco0iB 3B’SA3Ky 3 BHKJIagauyeM (MOOUIBHUN 3B’S30K,
€JIGKTPOHHA TOINTA, TMEpenucka Ha QopymMax Ta y COIMEpEeXax TOLI0) HEOOXiTHO JOTPUMYBATHUCH
3araJIbHONPHUMHATUX €TUYHUX HOPM, 30KpeMa OyTH BBIWIMBHM Ta OOMEKYBAaTH CIUIKYBaHHS poOOYMM
4acoM BHUKJIajaya.

* 3100yBay BUIOI OCBITH MOBHHEH JOTPUMYBAaTH HaBYAIbHO-aKaJEMiuHOI €TUKU Ta Trpadika
HaBYAJIBHOTO MPOIieCy; OyTH 3BaKEHUM, YBAKHUM.

8. Bugu KOHTPOJIIO Ta peiTUHIroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaBuyaHHA (PCO)

IMorounuii koHTposb: MKP (MomynbHa KOHTpoOJIbHa po0OOTa) MPOBOAUTHCS TMEpe] JIPYyTruM
KaJICHJAPHUM KOHTPOJIEM Ha JICKIIIHHOMY 3aHSTTI y MPHUCYTHOCTI BUKIanada (52 6aniB), 6 mpakTHIHUX
3aHATH (8 OasiB 3a mpakTHuHE 3aHATTS = 6 X 8 =48). MKP BUKOHY€ThCS y BUTIIAI1 BIIOBI/Ii HA TEOPETHYHE
3anuTaHHA 3 JIEKLIIHHOTO MaTepiaily Ta OJHY MpakTHYHY poooTy. [1o 3akiHdeHH!o 3aHATTs poboTa Hag MKP
3aKiHYIY€EThCS 1 He Tijyisirae nepenucyBanaio. MKP oniHioeTscs B 54 6amu 3a TAKUMU KPATEPISIMU:

— «BIIMIHHO» — ITOBHA BIAMOBIh Ha TeopeTu4He nuTaHHsa (He MeHIe 90 % norpiOHoi iHpopMmarii),
Ha/IaHi BiAMOBIHI OOIPYHTYBAaHHS Ta 0COOMCTUI MOIJIST Ta BUPILICHO MPABUIBHO 3aauy — 52-48 GaiB;

— «J100pe» — J0CTaTHBO IOBHA BIJMOBIIb HA TEOpETUYHE MHUTAHHA (He MeHmie 75 % moTpiOHOI
iH(dopmaliii), 10 BUKOHAHA 3T1IHO 3 BUMOTaMH JI0 PIBHS «yMiHb» a00 MICTUTh HE3HaUHI HETOYHOCTI, XiJ
BUPIIICHHS 3aJ]a4l IPaBUJIbHUMN, aJie MICTUTh HE3HA4HI HETOYHOCTI, 3A€01IbIIOr0 y po3paxyHkKy — 47-35
0aJiB;

— «3aJI0BUILHO» — HEIOBHA BIANOBIAb Ha TeopeTnmyHe mwTaHHA (He MeHme 60 % moTpiOHOT
iH(popMarii), BUKOHaHA 3TiHO 3 BUMOTAMHU JI0 «CTEPEOTUITHOTO» PIBHS Ta MICTUTH JESIKi MMOMHJIKH, Y
BUPIIICHH] 33714 POCTEXYIOTHCS 3HauH1 mommiiku — 34-10 Gaitis;

— «HE3a/I0BUILHO» — HE3a/I0BIJIbHA BIATOBIAbH Ta HEMPABWIILHO BUpilieHa 3a1a4a — () 6aiB.

3aBJaHHs B paMKax MPaKTHYHOTO 3aHATTS OLIHIOIOTHCA B 8 OalliB 32 TAKMMHU KPUTEPISIMHU:

— «BIIIMIHHO» — IOBHICTIO BHKOHaHa poOota (He meHue 90 % mnotpibHOI iHdopMmalii), HaxaHi
BiJIMOBIIHI OOTPYHTYBaHHS Ta OCOOMCTHH moris — 8 Oais;

— «100pe» — B poOOTI MICTATHCS MEBHI HETOUHOCTI (He MeHuIe 75 % notpiOHoi iHpopmallii), HagaHi
OOTpYHTYBaHHS HEJIOCTATHHO ITOBHI — /-6 Oaim;

— «3a/I0BUIbHO» — B POOOTI MICTATBCS CyTT€BI HETOYHOCTI (He MeHuIe 60 % nmoTpiOHOT iHpopMarlii),
poOoTa BUKOHAHA 3TiJJHO 3 BAMOTaMH JI0 «CTEPEOTHITHOTOY PIBHS Ta MICTUTh 3HAYHI TIOMWIKH — 5-3 Oanu;

— «HE3aJ0BUILHO» — 33/1a4a BHpIlIeHa He TpaBwibHO — 0 OaiB.

KasieHqapHuii KOHTpPOJIb: TPOBOJUTHCA JBIiYl HAa CEMECTP SK MOHITOPUHI IMOTOYHOIO CTaHy
BUKOHAHHS BUMOI' CHJIa0yCy. YMOBOIO MO3UTHUBHOIO IMEPIIOro Ta APYroro KaJeHAApHOTO KOHTPOJIB €
oTpuMaHHs He MeHIe 50 % MakcUMaTbHO MOKJIMBOTO HA MOMEHT BiJITIOBITHOT'O KaJIEHAapHOTO KOHTPOJIIO
PEUTHUHTY.

CeMecTpoBHMii KOHTPOJb: 3aiik. HeoOXiTHOIO YMOBOIO JOMYCKY JO 3aJIIKOBOTO OIIHIOBaHHS €
HAIMCaHH MOIYJIbHOI KOHTPOJIBHOI pOOOTH 1 CTapTOBUI pelTUHT He MeHIIe 30 GaiB.

RC(max) =52 + 48 = 100 6amnis

RC(min) = 30 6auis.

3anikoBe ouiHOBaHHA. CTYJIE€HTH, K1 BAKOHAJIM BC1 YMOBH JIOIYCKY /10 3aJIIKy Ta MalOTh PEHTHHTOBY
ouiHKy 60 i Guiblie GaliB, OTPUMYIOTH BIAMOBIIHY O HaOpaHOTo PEHTHUHTY OLIHKY Oe3 J0JaTKOBUX
BunpoOyBaHb. Cyma peHTUHrOBUX 0ajiB, OTPUMAHUX CTYICHTOM IPOTATOM CEMECTPY, MEPEBOIUTHCS 10
iICYMKOBOI1 OL[IHKH 3T1JIHO 3 TaOJIHIIEIO.

Sxmo cyma 6aniB Menma 3a 60, ane BUKOHaHI i 3apaxoBaHi npaktuddi, MKP, cTyneHT BUKOHYE
3alikoBy poboty. 3amikoBa pobota ormiHieThes y 100 GamiB. KonTponsHe 3aBmaHHS 1i€i poOOTH
CKJIAIA€ThCS 3 IBOX TEOPETUYHUX 3allUTaHb 3 MEPENiKy, U0 HalaHuH| y 0JIaTKy 10 cHUiIadycy Ta 3ajadi.
Koxxne 3anuranfs omiH0ThCS B 50 0aiB 32 TAKUMU KPUTEPISIMU:

— «BIIMIHHO» — TIOBHA BiAmoBiab (He meHme 95 % mnotpiOHO1 iHGOpMarii), HamaHi BiAMOBIAHI
oOrpyHTyBaHHS Ta ocoductuii morisia — 47-50 Gais;



— «100pe» — IOCTaTHhO MTOBHA BIAMOBIAL (HEe MeHIIe 75 % motpiOHOi iHdopmarii), 1o BUKOHaHA
3riZIHO 3 BAMOT'aMHU JIO PiBHS «yMiHb» a00 MICTHTh He3HauH1 HETOUHOCTI — 37-46 GaiiB;

— «3aJI0BUILHOY» — HETIOBHA BiANOBiAb (He MeHie 60 % moTpiOHo1 iHpopMarlii), BAKOHAHA 3T1IHO
3 BUMOTaMH JI0 «CTEPEOTHITHOTO» PiBHS Ta MICTUTH Jesiki moMuiiku — 30-36 Oais;

— «HE3aJ0BUIBHO» — HE3aI0BUIbHA BiAOBiAb — >30 OaiB.

3a0x04yBallbHi 0a BCTAaHOBJIFOIOTHCS 3a:

BukonaHHs 1HIMB1TyaIbHOTO CEMECTPOBOTO 3aBJaHHS B 3aJIEXKHOCTI BIJ CKJIAIHOCTI, aje He
oubitre 10 OaniB

JIonoBi/Ib Ha BiNOBITHUX CTYAEHTCHKUX KOH(EpeHuiax 3 | A0 5 6amuiB
TEMaTHUKH JUCLUIUTIHU Ta y4acTh y KOHKypcax pooiT

[TizroroBka pedepaTuBHOI POOOTH 3a TEMOIO B 3aJIKHOCTI B/l PO3KPUTTA CTYICHTOM
MPOIYIICHOTO CTYJICHTOM 3aHSATTS, a00 32 TEMOIO, 00paHoi TeMH, 00T PYHTOBAHOCTI
3aMpornoHOBaHO0 BHUKIagaueM (o0csr 1o 10 apkyiB) BHCHOBKIB, aji¢ He Oubie 3 6aiB

Jiig 3a04HOi hopMU HABYAHHS

Morounmii koHTpoJb: MKP (mpoBoauTbess Oe3nmocepeHHO Ha MPAKTHYHOMY 3aHATTI, Yy
NpUCYTHOCTI BHKIanava, 20 6aniB), mpakTU4HUX PoOIT (4 pobotu mo 5 GaniB). Ctpykrypa MKP Tta
NPaKTUYHUX POOIT, BAMOTHY JI0 HUX Ta KPUTEPii OI[IHIOBAaHHS aHAJIOTIYHI SIK 1 711 OYHOI (JOPMU HaBUAHHS
1 HaBeeHI BUILIE.

CemecTpoBHii KOHTPOJIb: 3AJIIKOBE OI[IHIOBaHHS. YMOBH JIOIYCKY JI0 CEMECTPOBOTO KOHTPOJIIO:
BUKOHaHa 1 3apaxoBana MKP ta craproBuii 6an 50% Big makcumanbHoi cyMu 6anis (20 6amiB).

CryneHTH, sSiIKi BAKOHAJIA YMOBH JOMYCKY A0 3aJiKy, BUKOHYIOTh 3ajlikoBe poboty. Cyma OaiiB 3a
MKP Tta npakTiuHi poOOTH NEPEBOIUTHCS 10 MiICYMKOBOI OI[IHKU 3T1HO 3 TAOIUIIEIO.

3amikoBa poboTa omiHeTbes y 60 Oanm.

KoxHe 3anuTanHs Ta 3a7aua OLiHIOIOTECS B 20 6al 32 TAKUMU KPUTEPISIMU:

—  «BIIMIHHO» — TOBHA BiANoBiAb (He MeHmie 90 % moTpibHOI iHdopmalii), HafxaHi BiAMOBIAHI
o0rpyHTYBaHHS Ta ocoouctuid morisiy — 20 — 18 6any;

—  «ao0pe» — 10CTaTHHO MOBHA B1ANOBIAL (HE MeH1Ie 75 % noTpi6HOi iH(popMallii), 10 BUKOHaAHA
3T1IHO 3 BUMOT'aMH JI0 PiBHS «yMIiHb» a00 MICTUTh HE3HaYH1 HETOYHOCTI — 17 — 14 Ganis;

—  «3a/I0BUIbHO» — HEMOBHA B1MOBLIb (He MeHIIe 60 % noTpiOHoi 1H(opmallii), BAKOHAHA 3T1THO
3 BUMOTaMH JI0 «CTEPEOTHITHOTO» PIBHA Ta MICTHUTh Jesiki moMmiku — 14 — 10 Gauis;

—  «HE3aJ0BLILHO» — HE3a0BlIbHA BiANOBiAL — 0 OaiB.

Pelitunrosa oninka crynenta (RC) Bu3HauaeThes sIK CymMa peHTHHIOBUX OLIIHOK 32 KOKHUU 3 BUJIIB

HaBYAJIbHOI JISJIBHOCTI SIK OCHOBHMX (0OOB’S3KOBHMX), TaK 1 JOJATKOBHUX BHJIIB POOIT 3a KPEAUTHUM
MOJIYJIEM MPOTSITOM CEMECTPY 3 YpaXyBaHHIM 3a0X0UyBaJIbHUX Ta mTpadHux 6ani. Kputepii orintoBaHHs
HaBEJCHO HUYKE.

Tabmu1s BiAMOBIIHOCTI PEUTHHIOBUX OalliB OI[IHKAaM 33 YHIBEPCUTETCHKOIO MIKAIOIO

Petimuneosi 6anu, RD Oyinka 3a yHigepcumemcobKow WKauion
95 <RD <100 Bigminno
85<RD <9%4 Hyxe nodpe
75 <RD <84 Hobpe
65<RD <74 3a10B1TBHO
60 <RD <64 JlocTaTHBO
RD < 60 HeszangoBinpHO
e e e He sonyens

2. DopaTtKosa iHbopmauifa 3 aucumnaiHm (OCBiTHbOro KOMMNOHEHTA)

B sxocTi cemMecTpoBOro KOHTpPOJIO, 3TiIHO HABYAJIbHOTO IUIAHY, CTYJEHTH CKJIaJal0Th 1CIIHT.
[Tepenik nuTaHp, IKi BAHOCSTHCS HA CEMECTPOBUI KOHTPOJIb, HABEACHO Y JOJATKY 10 CHIA0YCy.



9

3100yBau BUIIOT OCBITH Ma€ MOXIIMBICTh MPOWTH OHJIAMH Kypc(M) 3a OJHI€I0 a0o JeKiIbKOMa
TeMaMH, Tiepe0adyeHuMH POOOYOI0 MPOTpaMor0 HaBYaIbHOI quctuiiiiny. OHIaiiH Kypc 3700yBay MOXKe
o0Opatu caMOCTiiHO a00 3a PEKOMEHJIAIlI€I0 BHKIIagada. | ToJ MpOCIyXaHoro Kypcey omiHierbes y 0,83
Oaymm. MakcuMalbHa KIJIbKICTh TOJIMH, SIKa MOKe OYTH 3apaxoBaHa 3a pe3yJabTaTaMu He)OpMaJIbHOI OCBITH,
CTaHOBHTH 12 01, BIAMOBIIHO MaKCUMaIbHA KUTBKICTH OaJIiB 3a TakKi pe3yJbTaTH CTaHOBUTH — 10 OaltiB.

Pobouy nporpamy HaBYainbHOT IUCHUILTIHM (crialyc):

CkJiageHo: J01eHT KadeIpu aBTOMaTH3alli eJeKTPOTEXHIYHUX Ta MEXaTPOHHUX KOMILIEKCIB,
K.T.H., KynakoBcekuii Jleonin SpocnaBoBuy

YxBaJjeHo: kadeaporo aBTOMaTU3allii eEKTPOTEXHIYHUX Ta MEXaTPOHHUX KOMILIEKCiB. [IpoTokomn
No27 Bin 23.06.26 p.
IMorox:keno: HapuanpHO-MeTonuuHOO KoMmiciero HH IEE. ITpotokon Ne43 Binx 29.06.26 p.
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JoxaTok 10 cniiadycy 0CBiTHHOI0O KOMIIOHEHTA KypcCy

«TexHoJ10rii KEpyBaHHS €JIEKTPOTEXHIYHUMM KOMILJIEKCAMHU Ta MEXaTPOHHUMHU

ok w =

~

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

CHCTEMaMID)
IlepeJik 3aBa1aHb, 110 BUHOCATBHCHA HA CeMECTPOBHIA KOHTPOJIb

Omnwucaty OCHOBHI IPUHIMIIK POOOTH pOTrpamMoBaHuX JoriyHuX KoHTposepis (ITJIK).
IMopiBusiTi KoHTposiepu (ipmu Siemens 3 ixmmumu Bupobuukamu (Mitsubishi, Allen-
Bradley, Omron Tor10).

Onwucaru TUNOBY Oy/10BY MaHeseld KOHTPOJIEPIB Ta IX CKJIaJ0BI KOMIIOHEHTH.

Hagectu ocnoBHi ynkiii [TJIK B cucremax aBroMartu3zartii.

Omnwucatn npouec HanamrtyBanHa craHuii PLC, nogaBanHs MOayIiB Ta mapameTpu3arii
MOJYJIiB.

Hasectu ocnoBHi acnektu koHdirypauii mepexi 1t [IJIK: PROFINET, PROFIBUS.
HaBecTu THIOBI KOMIIOHEHTH CUCTEM aBTOMAaTH3allii, 110 miakmodaTbes a0 [JIK.
CdhopmymroBaty npuHIMn podoTu po3moniieHoro BBoay-BuBoay y PROFINET IO rta
PROFIBUS DP.

Hasectu ocobmuBocti anpecamnii Ta kongirypaunii mepexx PROFINET 10 i PROFIBUS
DP.

CdhopmymroBaru knacudikamiro tumiB qanux y [IJIK SIMATIC S7 Ta ix npu3HadeHHS.
Onwucaru 0iToBi TUNHU JaHuX, perictpu CPU

Oxapakrepu3yBaTi OO0JIaCTI OIEpaH/IB: BXOIM, BHXOJH, JaHi, TUMYACOBI JIOKAIbHI
3MiHHI.

Omnwucaty NPUHLIKIY MPSAMOI Ta HenpsMoi aapecamnii nanux y I1JIK.

[TosicHUTH TPUHITUIT POOOTH HENPSAMOT aipecaltii B KOHTEKCTI poOOTH 3 OJI0KaMH JTaHHX.
[TepeniunTit OCHOBHI MPOTPaMHi €JIEMEHTH pelieiiHo1 JIoTiku y MoBi LAD.
OxapakTepu3yBaTu 0COOIMBOCTI TpOrpaMyBaHHs JoriuHux onepauiii y FBD.

Onmcatd MexaHi3MH 3alepeueHHs] TPUCBOEHHS Ta BUKOPUCTAHHSA CTaHIAPTHUX
¢yHkuioHansHUX 6710K1B FBD.

Onucatu MOXKJIMBOCTI pOrpaMyBaHHs JOTTYHUX omepailii 3a fonomororo SCL.
Hagsectu ctpykTypy onepatopa STL Ta npunimnu aapecattii 64-po3psIHuxX TETiB.
Omnucaru ocHOBH nociinoBHOTO KepyBaHHs B S7-GRAPH Ta #ioro kiito4oBi eneMeHTH.
Oxapaktepu3yBaTu OCHOBHI IIU(poBi Ta soriuni pyHkuii y SIMATIC S7.

Onucatu MaTeMaTH4HI Ta TPUTOHOMETPUYHI PYHKIIII, 110 BUKOpUCTOBYIOThCS y [TJIK.
[TosicHuTH Mpoliec 3aBaHTaXXEHHS MPOEKTY Ta poOOTy B oHiaiH-pexumi [TJIK.



