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OIMUC HABYAJILHOI JUCLMITJIIHA

«Ocnou CAIIP B enexTpoenepreruiii» € BuOipkoBoro kommnonentoro OIIII.

3aranpHuii oocar qucturitiay 150 rox.: mekii - 14 ro.; mpakTHYHI 3aHSTTS
- 24 ron., camocTiiiHa po6ota - 112 ro.

dopmaT TNPOBEACHHS: JIGKIli, MPAKTUYHI 3aHATTSA, KOHCYJbTAIIli.
[TimcymMKOBHIT KOHTPOJIb — 3aTK.

MPEPEKBI3ITU I HIOCTPEKBISUTU HABYAJIBHOI
JUCHUAIIITHA

[Ipy BMBYEHHI 1aHOI NMCLMIUIIHA BUKOPUCTOBYIOTHCS 3HAHHS, OTPUMAaHI 3
TakKuX JUCHUILIIH: «EkcrumyaTariis cucreM aBTOMaTH3allii Ta KEpPYBaHHS,
«Ilepeximgai poriecn».

OcCHOBHI TIOJIO)KCHHSI HAaBYAJILHOT IUCIIUTIIIHA MalOTh 3aCTOCOBYBATHUCS MPH
BHUBYCHHI TaKUX AUCIUILTIH. « EKcrutyaTarisi cuctem aBTomMaTH3ariii Ta KepyBaHHS,
«ITepexiaHi mpoLecu».



XAPAKTEPUCTUKA HABUYAJIBHOI JUCHUIIJITHA

IIpu3HayeHHsI HABYAJIbHOI M CIMILTIHH

[lpu3HaueHHa TONATAaE Yy BHU3HAUEHHI: OCHOBHUX TMOHATH CHUCTEMH,
y3araJlbHeHoi ~ MoJedl  CUCTeMH,  Kiacudikamii cucreM 3a  pi3HUMHU
KknacudikalifHUMUA O3HAaKaMH, CTPYKTYpH Ta BIACTHBOCTEH CHCTEM, IHKIY
KUTTETISIIBHOCTI  CUCTEM, 3aKOHOMIPHOCTEH PO3BUTKY CHCTEM, MOHSITTS
1HKEHEepHOTro aHaiizy. B Mexax Kypcy TakoK BUBYAIOTHCS OCHOBHI MPUHIUIH Ta
QJITOPUTM TIPOBEJCHHS IHKEHEPHOTO aHaiidy, LUIAXM IOLIYKYy aHaJloriB Ta
npoToTuIliB. [1i1 yac BUBUEHHS TUCUUILTIHU PO3MJIAJAI0THCS IPUKIIAAN TOCTAHOBKU
IIJIOBOI (PYHKIIIT 3a/1aul 1HKEHEPHOTO aHaJIi3y Ta B3aEMOIiS 1HKEHEPHOTO aHaTI3y
3 mnpoOjeMaMH YHpaBiIiHHS BUPOOHMYMMHU TNPOIECAMH, BHUBYAIOTHCS OCHOBHI
OpUHLIUIN (OPMYIIIOBAHHS 3a7a4 Ta METO/I1B POBEICHHS 1HKEHEPHOTO aHAJI3Y.

MeTa BUBYEHHSI HABYAJIBLHOI JUCIHHUILIIHHA

Meroto BuBuYeHHA HaBuaibHOi juciuruiind " OcHoBu CAIIP B
CJIEKTpOCHEpTeTHIll " € BIANpaIOBaHHS CTYJEHTaMHU KOMIIETEHIIIH II0JI0
dbopMyBaHHS BUPOOHMUMX IIIJIEH, BUPIINICHHS AHAIITUYHUX 3a/1ad PO3paxyHKIB
napamMeTpiB TEXHIYHMX Ta TEXHOJIOTIYHMX CHCTEM, 3a/Jad iX MPOEKTyBaHHS,
BUTOTOBJICHHS Ta €KCIUTyaTallii, BA3HAUYCHHS ONTUMAaIbHUX MAPAMETPIB CUCTEM, 110
3a0e31euyoTh HaOUTbIl €(QEeKTHUBHE iX BUKOPUCTAaHHS HA OCHOBI IMO€IHAHHS
(byHIaMEHTAJIBHOI Ta 3arajlbHO-TEXHIYHOI MIITOTOBKH 3 PEIUITH JUCUUILIIH.

3aBa1aHHA BUBUCHHA JUCHUILIIHA

3ajadi BUBUYCHHS JUCLUMIUIIHU — 3aCBOEHHS CTYJEHTAMHM Cy4YacHUX METOJIB
CHUCTEMHOT0 aHaJi3y, OTPUMaHHS KOMIIETSHIIN 010 JOCTIKEHH1 TEXHOJIOTTYHUX
ornepauii, 1H)KEHEPHOMY, CTPYKTYPHOMY, €KOJIOTTYHOMY, TEXHIKO-€KOHOMIYHOMY,
RQ-sxicHoMy aHami3i, (yHKIIOHATIEHO-BAPTICHOMY MPOEKTYBaHHI 3 ypaxyBaHHSIM
cnenu@iKu CUIbCbKOTOCIOAAPCHKOr0 BUPOOHUIITBA

Y pesynbTaTi BHBYEHHS HaBUYaJbHOI JUCIHUIUIIHKM 3700yBau TMOBUHEH
chopMyBaTH Taki IPOrpaMHi KOMIETEHTHOCTI:
Iumeepanvna  komnemenmuicme  (IK): 31aTHICTH  PO3B’A3yBaTH  CKJIAIHI
CHeIiaai3oBaHi 3ajavl Ta MPaKTU4YHI MPOOJieMH Yy TEBHINA ramy3i npodeciiiHol
JSTEHOCTI 200 y MpoIieci HaBYaHHs, 110 nepeadadae 3acTOCyBaHHS IEBHUX TEOPIN
Ta METOMIB BIAMOBITHUX HAyK 1 XapaKTEPHU3UETHCS KOMIUICKCHICTIO Ta
HEBU3HAYCHHICTIO YMOB.
3azanvni komnemenmruocmi (3K):
3KS. 3naTHICTh TeHepyBaTH HOBI 17€1 (KpeaTUBHICTB)
3K10. HaBuuku BuKopucTaHHs 1H(OpMAaIIHHUX 1 KOMYHIKAIIHHUX TEXHOJIOTIH.
Daxosi komnemenmuocmi (PK):
®KS. 3aaTHICTH 3aCTOCOBYBATH KOMII FOTEPU30BAHI CUCTEMU NPOEKTYBAHHS Ta
crieliajii3oBaHe MPUKJIIAIHE TPOTPaMHE 3a0€3MEUCHHS JIJ11 BUPIIICHHS 1HKEHEPHUX
3aB/IaHb B Tally31 MaTMHOOYAyBaHHS
IIpocpamni pezyiomamu Ha84aHHA:



[IPHI. 3nanHsa 1 pO3yMiHHS 3acaj TEXHOJOTIYHUX, (yHIAMEHTAJIbHUX Ta
IHKEHepHUX HayK, IO JieKaTb B OCHOBI Tally3€BOTO MAaIIWHOOYAYyBaHHS
BIJIITOBITHOT TaITy3l.

[TPH12. 3acrocoByBaTH 3acO0M TEXHIYHOTO KOHTPOJIO [IJIsi OI[IHIOBaHHS
napaMeTpiB 00'€KTIB 1 IPOIECIB y Taly3eBOMY MaIIMHOOYTyBaHHI.

BuBdenns nanoi mgucturuiiau Gopmye y 3m00yBadiB OCBITH COIIabHI
HaBuuku (soft skills): KoMyHIKaTHBHICTH (pealli3yeThCsl yepe3: METOJ poOOTH B
mapax Ta Tpymax, podora 3 iHpOpMalIHHUMHU JDKEpenamMH), poboTa B KOMaH/1
(peanmi3zy€eThCcs 4epe3: METOJI IMPOEKTIB), JiACPChKI HAaBUUKU (peanizyeTbCs depes:
poboTa B rpymnax, METOJI MMPOEKTIB).

I1.1an BUBYEHHS HABYAJIBLHOI JUCIHHUILIIHA

Temu JeKIiHHUX 3aHATH

1. Tema 1. 3aranpHi BIJOMOCTI MIPO MPOEKTYBAHHS CHCTEM aBTOMAaTH3allli Ta
enexkTpudikailii, aBToMaTu3allii i eHeprornocTayaHHs.

2. Tema 2. MarepianbHO-TEXHIYHI Ta EHEPTEeTHUYHI PO3PaXyHKH BUPOOHHUIITBA

3. Tema 3. Po3paxyHku 1 BUOip TEXHIYHHUX 3aC001B eaeKTpudiKalii

4. Tema 4. Po3paxyHok 1 BuOIip 3aco0iB aBTOMaTH3alli Yy CUIbCHKO-
rOCHOJIaPCHKUX IMpoLecax

5. Tema 5. Po3paxyHok 1 BUO1p MPOBOJIOK Ta MMyCKO-3aXUCHOI anapaTrypu

6. Tema 6. lllutu 1 TMynbTH B MPOEKTax eneKkTpudikaiii Ta aBTOMaTHU3AIlil
CUTBCHKOTO TOCTIOAApCTBA

7. Tema 7. OCHOBHI TOJIO)KEHHSI O(QOPMJIEHHSI TMOSCHIOBAJIBHOI 3allUCKU Ta
rpadivHOi YaCTUHU B TIPOEKTaX

8. Tema 8. Po3paxyHku moka3HUKIB €()HEKTUBHOCTI CUCTEM eJeKTpudikalii Ta

aBTOMaTHU3aLlli
TeMu npakTUYHUX 3aHATH
No Ha3Ba temu KuipkicTb rogua
3/m Jlenna| 3aouna
1 | 3aranbHi BIZIOMOCTI PO MPOEKTYBAHHS CUCTEM 2 1
aBTOMaTH3a- I1i Ta enaekTpudikallii, aBToMaTH3alli 1
2 |MatepianbHO-TEXHIUHI Ta CHEPTETUYHI 2 1
pPO3paxyHKH BUPOOHMIITBA
3 |Po3paxyHku 1 BUOIp TEXHIYHHUX 3aC001B eneKTpudikarii 2 1
4 |Po3paxyHok 1 BUOip 3ac00iB aBTOMAaTH3AIII] Y 1 1
CLIIbCHKO- TOCHOJAPChKUX MPOIIECcax
5 |Po3paxyHok 1 BUOip IpOBOJIOK Ta MyCKO3axucHOI anmaparypu| 1




6 (llutH i mysIbTH B IpOeKTax eaekTpudikarii ta 2
aBTOMATHU3aIlli CIJIbCHKOTO FOCIIOIAPCTBA.
7 |OdopMieHHS MTOSCHIOBAIBHOI 3aITUCKHU Ta TpadigHOi 2
YaCTUHU B MPOEKTaX eJeKTpuikaliii Ta aBroMaTu3aiii
CLJIbCBKOT'0 TOCIOIApCTBA

8 |Po3paxyHKH OKa3HUKIB €()eKTHBHOCTI 2
CUCTEeM eleKTpuikariii Ta aBToMaTu3artii

CamocriitHa po0oTa 3100yBa4ya BUIIOI OCBITH

CamocrTiifHa  pobOTa  CTy/J€HTa OpraHi3OBYEThCS  IUIAXOM  BHJaul
1HUBITyaJIbHOTO MEPEJIKY MUTAHb 1 MPAKTUYHUX 3aBAaHb 3 KOXKHOI TEMHU, SIKI HE
BUHOCSTHCSI HAa ayJWTOPHE OIpAaIfOBaHHS Ta BHUKOHAHHA 1HIUBITYaTbHOTO
TBOPYOTO 3aBIAHHS.

CamocTtiiiHa pobota 3700yBaya € OJHUM 13 CIOCOOIB aKTHUBHOTO,
LIJIECOPSIMOBAHOTO HAOYTTS HOBHUX JJII HHOTO 3HAHb Ta yMiHb. BOHa € OCHOBOIO
HOro miAroToBKU SIK (haxiBIlsd, 3a0e3nedye HAOyTTS HUM NPUMOMIB IMi3HABAIHLHOL
JUSTIBHOCTI, 1HTEPEC 10 TBOPUYOi pPOOOTH, 3AATHICTH BUPINIYyBAaTH HAYKOBI Ta
MPaKTUYHI 3aB/IaHHS.

InuBinyanbHi 3aBIaHHA 3100yBad BUKOHYE CaMOCTIMHO ITii KEPiBHUIITBOM
BUKJIa/1aya 3T1HO 3 1HAUBIAYaJbHUM HaBUYAJIbLHUM ILJIAHOM.

[1ix yac poOOTH HaJ IHAUBIAYATBHUMH 3aBJaHHSAMU, PO3B’SI3yBaHHAM 3a/1a4
HE JIOMyCTUMO MOPYLIEHHS akaJieMiuyHoi go0poyecHocTi. [Ipe3enranii Ta BUcTynm
MaroTh OyTH aBTOPCHKMMU Ta OPUTTHAIIBHUMH.

Ne KinbkicTh
3/ HasBa temu TOINH
J/lenna| 3aouHa
1 |MarepiaibHO-TEXHIUHI Ta €HEPTreTUYHI 16 16
pO3paxyHKH BUPOOHMIITBA
2 |CxeMo-TexHIYHI PIlIeHHs] K1J1 KEpYBaHHs MIPUHIMIOBUX cxeM | 18 16
3 |Po3paxyHok Ta BUOIp €eKTPOHATPIBHUKIB 18 16
4 |Po3paxyHku 1 BuOip 3aco0iB enexTpudikaiii 18 16
5 |Po3paxyHnku 1 BuOip 3aco01B aBTOMATHU3AIlIi B 16 16
CLIIBCBKOTOCIOIAPCHKHUX MPOIecax
6 [Po3paxyHOK Ta BUOIp MPOBOJIOK 1 MyCKO3aXHCHOI anaparypu 18 18
7/ |Bu3HavyeHHs BUTPAT €JIEKTPOEHEPrli B eHEPreTUYHUX 00’ €KTax 18 18
arporpoOMHUCIIOBOTO KOMILIEKCY
8 |OOGrpyHTyBaHHs, BUOIp Ta IEPEBIPOYHHI PO3PAXYHOK CHIIOBUX 18 18
SJICKTPONPHIIMaYiB
9 |O0rpyHTYyBaHHS, pO3paxXyHOK Ta BUOIp BHYTPIIIHIX 18 18
CJIEKTPUYHUX MEPEXK




10 |Po3paxyHOK CTIHKOCTI Ta SIKOCTI CUCTEM aBTOMaTHYHOTO 18 18
KEepyBaHHS

Cnucok 0CHOBHOI Ta 104aTKOBOI JIiTepaTtypu
OcHoBHA
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KoHTpous i oniHka pe3yjbTaTiB HABYAHHA
VY kiHI cemecTpy, 3100yBad BHINOi OCBITM MOXxe HaOpatu 1m0 60%
M1JICYMKOBOT OILIIHKY 32 BUKOHAHHS BCIX BHUIB POOIT, III0 BUKOHYIOTHCS TPOTITOM
cemectpy, 10 10% 3a mMoOKa3HWKM HAYKOBOi, IHHOBAI[ITHOI, HABYAJIbHOI, BUXOBHOI
poboTH Ta CTyAeHTChKOi akTWBHOCTI 1 J0 30% miACYyMKOBOi OIIHKA — 3a
pe3yJibTaTaMu I1JICYMKOBOTO KOHTPOJIIO.

Buja HaBYaIbLHOI AIIJILHOCTI Bbamn
Atecramnis 1
1 VY49acTh y TUCKYCISX Ha JICKIIHHAX 3aHATTIX 4
2 VYyacTh y poOOTi Ha MPAKTUYHHUX 3AHITTIX 4
3 BukonanHs JOMaIIHIX 3aB/IaHb 6
4 BukoHaHHS KOHTPOJBLHUX POOIT, TECTYBAHHS 10
5 [HaMBiAyanbHI Ta rPyNoOBI TBOPYI 3aB/IaHHA (BUPILIEHHS 1 6
MUCbMOBE O(QOPMIICHHS 3aBlIaHb, CXEM, Jlarpam, 1HIIUX
poOiT rpadiuHOro XapakTepy; Mpe3eHTaIlii 3a 3aJaHOI0
Mpo0OJIEMHOI0 TEMATUKOIO, TOCTIAHUIIbKI TTPOEKTH)
Bceboro 3a arecraniro 1 30
ATecTanis 2
6 VYyacTh y AUCKYCISIX HA JICKIIMHUX 3aHATTIX 4
7 VYyacTtb y poOOTI Ha MPAKTUYHUX 3AHATTSIX 4
8 BukonanHs goMariHix 3aBIaHb 6
9 BukoHaHHS KOHTPOJBHUX POOIT, TECTYBAHHS 10
10 [naMBigyanbHl Ta TPyHoOBI TBOPYI 3aBAAaHHS (BUKOHAHHS 6
TyIJI-MIpe3eHTallll, mpe3eHTarlii 3a 3aJ1aHo0 MPOOIEMHOIO
TEMAaTHUKOIO, IOCIITHUIIBKI TTPOEKTH )
Bceboro 3a arecraniio 2 30
11 [Toka3HuKkM  HAyKOBOi, 1HHOBAIIIMHOI, HABYaJbLHOI, 10
BUXOBHO1 pOOOTH Ta CTYIEHTCHKOI aKTUBHOCTI
IlincymKoBe TeCTyBaHHA 30
Pazom 100




IIkaya oiHKK 3HAHb 3100yBaya

Cywma OaniB 3a Bci Buau | OriHka Orinka 3a HaIllOHAJIFHOIO IIKAJIO0
HABYaJIbHOI JISIJIBHOCTI ECTS JUIS1 €K3aMEHY
90 - 100 A BIJIMIHHO

82-89 B

75-81 C AoGpe

66-74 D :

60-65 5 3a]0B1JIBHO

35-59 EX HE3aJ0BUJIBHO 3 MOYKIIUBICTIO

MOBTOPHOTO CKJIQJaHHS
0-34 = HE3aJI0BIJIBHO 3 O6OB’5I3KOBI/IM.
MOBTOPHUM BHUBUYEHHSM JUCITUTLIIHA

Sxio 3100yBayd yNpoa0BK CEMECTPY 3a MiJICYMKaMU KOHTPOJIBHUX 3aXO/liB
HaOpaB (OTpuUMaB) MEHIIE TOJIOBUHM MAaKCUMaJIbHOI OIIHKKA 3 HaBYAJIbHOI

JUCUMILTIHY (MeHIe 35 OalliB), TO BIH HE JIOMYCKAETHCA JI0 3Ky YU €K3aMEHY.

KpiMm Toro, oOOB’S3KOBUM MpH MIHIMaJbHIA KUIBKOCTI OalliB 3a MIACYMKaMU

KOHTPOJIBHUX 3aXO0/I1B € BUKOHAHHS 1H/IMB1yaIbHOI TBOPYOi pOOOTH (ITpe3eHTallli).

[Iporpama HaBYanbHOI NUCLUMIUIIHU IepeAdadae BpaxyBaHHsS pe3yJIbTaTiB

HedhopMmanbHOI Ta 1H(QOpPMAIBLHOI OCBITH MPU HASABHOCTI MiITBEPKYHOUHX

JIOKYMEHTIB SIK OKPEM1 KPEIUTH BUBUYCHHS HABYAJIBHUX JTHCIMILTIH.

KpuTrepii n0T04HOr0 OliHIOBaHHA 3HAHBb 3100YBa4iB BUIIIOI OCBITH

YuacTb y AUCKYCISIX Ha
JIEeKUIiHUX Ta
NPAKTHYHUX

3aHATTAX, BAKOHAHHA

KOHTPOJILHUX Po0iT,
inauBigyaabHi Ta
rpynosi Teopui
3aB/JaHHs, TECTYBaHHSA

KpuTepii ouinioBaHHs

90-100%

B noBHOMY 00cCs31 BOJNOAIE HaBYAIBHUM MarepiajoM, BUIBHO
CaMOCTIMHO Ta apryMEHTOBAaHO HOro BHUKJAJA€ MiJ 4Yac YCHHX
BUCTYIIB Ta TNHMCbMOBHX BIANMOBiAEH, TITMHOOKO Ta BCeOIUYHO
PO3KpHBA€E 3MICT TEOPETHMYHUX MUTAaHb Ta MPAKTUYHHUX 3aBJIaHb,
BUKOPHUCTOBYIOUM TMpPU IOMY OOOB’SI3KOBY Ta JOAATKOBY
aitepatypy. [IpaBUIbHO BUPILIUB YCi TECTOBI 3aBJIaHHS.




73-89%

JIoCTaTHBO IOBHO BOJIOJIi€ HABYAJIBHUM MaTepiajoM, 00IPyHTOBAHO
HOT0 BUKIIAJAE il YaC YCHUX BUCTYIIIB Ta MUCHMOBUX BiIIOBIICH,
B OCHOBHOMY PO3KPHBAE 3MICT TEOPETUYHUX MMTUTAHb Ta MPAKTUIHUX
3aBJlaHb, BUKOPHCTOBYIOUM NpPU LLOMY OOOB’S3KOBY JiTE€parypy.
Ane mpu BUKIQJaHHI JESIKUX MUTAaHb HE BUCTAYa€ JOCTATHBOI
IMMOMHU Ta apryMeHTalii, JOMYyCKalThCS MpPHU LBOMY OKpemi
HECYTT€EB1 HETOUHOCTI Ta HE3HAYHI MOMIIKH. [IpaBHIIbHO BUPIIINB
OLIBIIICTh TECTOBUX 3aB/AHb.

55-72%

B winomy Bonomi€ HaBYANBHMM MaTepiajJoM BUKJIATA€ HOTO
OCHOBHHH 3MICT ITi/1 YaC YCHUX BUCTYIIIB Ta MMCHbMOBUX BIIIOBIICH,
ane 0e3 raMOOKOro BCeOIYHOTO aHalizy, OOIPYHTYBaHHS Ta
aprymeHnTanii, ©0€3 BHKOPUCTaHHS HEOOXiAHOI JiTeparypu
JIOITyCKAKOUHU TIPU IIbOMY OKPEMi CYTTEBI HETOYHOCTI Ta TOMUIIKH.
[IpaBUIBLHO BUPIIIKMB MTOJIOBUHY TECTOBUX 3aBJlIaHb.

35-54%

He B mnoBHOMy 00cs31 BoJIOAi€ HaBUaJIbHUM MaTepiaioMm.
®parmeHTapHO, MOBEpX0oBO (0e3 aprymeHTarii Ta oOOrpyHTYBaHHS)
BHKJIAJIA€ HOTO ITiJT YaC YCHUX BUCTYIIIB Ta MUCHMOBUX BiIIIOBIICH,
HEJ0CTAaTHHO PO3KPUBAE 3MICT TCOPETHYHUX TUTAHD Ta TPAKTHIHUX
3aBJ/IaHb, JIOIYCKAIOYH MPH I[bOMY CYTTEBI HETOYHOCTI, TPABUIBHO
BUPIIIMB MEHIITICTh TECTOBUX 3aBJaHb.

15-34%

YacTKOBO BOJIO/Ii€ HABYAJIBHUM MAaTepiajoM HE B 3MO31 BHKJIACTH
3MiCT OUIBIIOCTI THTaHb TEMH Il Yac YCHHX BHCTYIIIB Ta
MUCHMOBUX BIJIIIOBIZIEH, TOMYCKAIOYH IPU IIbOMY CYTTEB1 TOMUJIKH.
[IpaBuiIbHO BUPILIUB OKPEMI TECTOB1 3aBIAAHHS.

0-15%

He BOJ'IOI[i€ HaB4YaJIbHUM MaTepiaJ’IOM Ta HE B 3M031 Horo BUKIJIaCTH,
HC pOSYMi€ 3MiCTy TCOPCTUYIHHUX IUTAHb Ta MPAKTUYHUX 3aBJIaHb.
He BI/IpiH_II/IB KOJHOI'O TCCTOBOT'O 3aBJAaHHA.

Po3poOHuK: K. T. H., JOLIEHT O.M. Bo3zusk

3aBigyBau kadenapu EEE,
1. T. H., ipodecop B.A. Matsiituyk




