MIHICTEPCTBO OCBITH I HAYKU VKPATHU
XAPKIBCBKUI HAIIIOHAJIBHUI ABTOMOBUILHO-JIOPOXHII
YHIBEPCUTET

OCBITHbHO-IIPO®ECIMHA ITIPOTPAMA

«EJIEKTPOMOBUII TA ABTOMOBUIBHA EJIEKTPOHIKA»

IEPIIOro (0aKagaBpChKOTO) piBHS BUIOI OCBITH

3a crrenianbHicTIO 141 EnexTpoeHepreTuka, eIeKTpOTeXHiKa Ta €JIeKTPOMEXaHiKa
ranysi 3HaHb 14 Enexkrpuuna imxeHepis

KBaJTiiKallis bakanasp 3 eTeKTPOCHEPTETHKH, eJIEKTPOTEXHIKHI Ta eJIeKTPOMEXaHIKH

3ATBEPI)KEHO
Buenoro pagoro XHAJLY
IIpotokon Ne 55/23 Bin « 30 » uepsus 2023 p.

['onoa Buenoi pagn

&= Bixrop BOTOMOJIOB

OcBiTHs Iporpama BBOJMTRCS B Ait0 3 1 BepecHs 2023 p.
Haka3 Ne ‘87 Bix « 03 » yumus 2023 p.

Pekrop

— P2 Eiiop FOTOMOJIOB

7

XapkiB 2023 p.
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HEPEIMOBA

1. Po3po0ieHo mpoeKTHOIO IPYIO:

Onexcanap JA3HOBEHKO, nouent kadenpu AE, , Tapant OI1

Annpiit THATOB, 3aBinyBau kadenpu AE,

Oner CMUPHOB, nipodecop xadeapu AE, //

2. PexoMeHA0BaHO METOAMYHOIO KOMICIEI0 aBTOMOOLITBHOTO (haKyJIbTETy
[MpoTokos Ne 9/23 Bin «18» tpaus 2023 p.

3. CxBasieHO MEeTOUYHOIO PaIot0
[Tporokon Ne 8 Bix «07» yepsus 2023 p.

4. PerieH3eHTH:

Bacuns JIAJIEKA, npodecop kadeapu eneKTpruuHOr0 TPaHCIOPTY, XapKiBCHKOTO
HAI[IOHAJILHOT'O YHIBEPCUTETY MiChbKOTO rocnogapctsa imeHi O.M. bekerosa

IOpiit MOHACTHUPCBKUI, nokTop TexHiuHux Hayk, mpodecop, 3aBimyBau
Kageapu  aBTOMOOITLHOTO  TpaHCHOpPTy  KpHBOpI3bKOro  HaIliOHAJIBHOTO
YHIBEPCUTETY
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1. IIpodisb 0cBiTHBLOI pOrpamMu
3i cnenianbHocTi 141 EjlekTpoeHepreTuka, eJIeKTPOTeXHiKa Ta
eJIeKTPOMEeXaHiKa

1 - 3aranbHa iHdopmanis
XapKiBChKHI HAIIOHATBHUI aBTOMOOUTBHO-IOPOXKHIN YHIBEPCUTET
Kadenpa aBTOMOOUTEHOT €IEKTPOHIKH

IloBHa Ha3Ba 3aKjaxy
BHIIOI OCBITH Ta
kadeapu, BianoBizaabHoI
3a peaJtizauniio OI1

Crtyninp BHIIOI OCBiTH
Ta Ha3Ba KBajdiikamii
MOBOI0 OPHUTiHATY

BakayaBp 3 €JIeKTpOCHEPreTHKH, SIEKTPOTEXHIKHU Ta
€JIEKTPOMEXaHIKU

Odiuiiina HazBa
OCBITHBOI IpOrpamMu

EnextpomoOiii Ta aBTOMOOUIbHA €J1EKTPOHIKA
Electric vehicles and automotive electronics

Tun quniiomy Ta odcsAr
OCBITHBLOI MporpamMu

Hunnom Gakanaspa, oguanananii, 240 kpeautie €EKTC, TepMmin
HaB4aHHs: 3 poku 10 MmicsIiB

HasiBHicTh akpeauTamii

Huxa/piBenn HPK Vkpainu — 6 pisens / bakanasp, FQ-EHEA — nepuuii mux,
EQF LLL — 6 piBenb
IlepenymoBu HasiBHICTB TOKYMEHTY MpO MOBHY 3arajbHy CEPEIHIO OCBITY a0

OCBITHBO-KBaJT1(DiKAILIITHOTO PIBHS MOJIOJILIOTO CIIeIianicTa,
ceptucdikaru 3HO.

YMoBH BcTyy Bu3HavaroThes «lIpaBunamu npuitomy 10
XapKiBCHKOTO HAI[lIOHAIBHOTO aBTOMOO1TbHO-TOPOKHBOTO
YHIBEPCUTETY», 3aTBepKeHNMH Buenoro pagoro XHAJLY.

Moga(1) BUKJIaJAHHS

HepxaBHa

TepMmin aii 0cBITHBOI
nporpamMu

Yotupu poku abo 1o HactymHoro neperisigy OITI

InTepHeT-anpeca
NOCTiIHHOIO
PO3MillleHHSI OIHUCY
OCBITHBOI IpOrpamMu

https://www.khadi.kharkov.ua/education/katalog-osvitnikh-
program/141-elektromobili-ta-avtomobilna-elektronika/

2 - MeTa oCBiTHBOI MpOrpamMu

®dopmyBaHHS 0COOMCTOCTI (haxiBIls, 37aTHOTO PO3B’SA3yBaTH CKJIAJIHI CIEIiaai3oBaHi 3aaa4i Ta

MpaKTUYHI TPoOIeMu IiJ Jac npodeciifHol AisUTbHOCTI B cdepl MPOSKTyBaHHS, SKCILTyaTarii Ta
OOCIIyrOBYBaHHS  €JIEKTPOMOOLTIB Ta aBTOMOOUIbHOI  €JEeKTPOHIKM, SKi mepeadayaroTh
3aCTOCYBaHHS TEOpid Ta METOJIB EJIEKTPOTEXHIKM H EJIEKTPOMEXaHIKM 1 XapaKTepU3yHThCS
KOMILJIEKCHICTIO Ta HEBU3HAYCHICTIO YMOB.

3 — XapaKkTepucTHKA OCBITHbOI MPOrpaMu
O0’€eKTH BUBYCHHS Ta JISUIBHOCTI: MiAMPHEMCTBA
ENIEKTPOCHEPT€THYHOTO KOMILIEKCY, €JIeKTPOTEXHIYHI Ta
€JIEKTPOMEXaHI4HI CITy>kKOM opraHi3arliif; BTN HiJIPUEMCTB 3
IPOEKTYBaHHS Ta €KCIUTyaTallii eleKTpooOIaJHaHHS Ta eIeKTPOHHUX
CHCTEM aBTOMOOUIBHOTO TPAHCHOPTY; CTAHIIIT TEXHIYHOT'O
00CITyrOBYBaHHS, 1IarHOCTYBaHHA 1 PEMOHTY €JIeKTPOMOOLIIB Ta
aBTOMOOLIBHOT €JIEKTPOHIKH; €JIEKTPOTEXHIUHE YCTaTKyBaHHS;
eJIGKTpOMEXaHIYHEe Ta KOMYyTalliiiHe 001aJHaHHS; eJIeKTPOMEXaHIYHi
Ta eJEKTPOTEXHIUHI KOMIIJIEKCH Ta CUCTEMH.
ine HaBYaHHS: MiATOTOBKA (haxXiBIliB, 3JATHUX PO3B’A3yBaTU
crieniajgizoBaHi 3aJa4i Ta MPaKTUYHI MPOOJIEMH €JIEKTPOCHEPTeTUKH,

IIpenmerHa odJ1acTh
(rajiy3b 3HaHb,
crnemiaabHiCTh)
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CJIEKTPOTEXHIKU Ta €IEKTPOMEXaHIKH, 1110 repeadavyae 3acTOCyBaHHS
TEOpiil 1 METOIB (i3UKHU Ta IHKEHEPHUX HAYK 1 XapaKTEPHU3Y€ETHCS
KOMILIEKCHICTIO Ta HEBU3HAYECHICTIO YMOB.

TeopeTnunuii 3MicT IpeaMETHOT 001acTi: 0a30Bi MOHATTS TEOPIi
SJICKTPUYHKX Ta €IEKTPOMATHITHUX KiJl, MOJICITFOBAHHS, OMITUMI3aIlis
Ta aHaJli3 PSKUMIB pOOOTH €IIEKTPOTEXHIYHUX Ta
SJICKTPOMEXaHIYHUX CUCTEM 1 KOMILIEKCIB, EIICKTPUIHUX MAIIIHH,
€JIEKTPONPUBO/IIB, €IEKTPOHHUX Ta €IEKTPOMEXaHIYHUX CUCTEM
€JIEKTPOMOOLITIB Ta aBTOMOOUIBHOT €IEKTPOHIKH.

Mertoau, METOAWKH Ta TEXHOJIOTIi: aHAJIITHYHI METOIU PO3PAXYHKY
EJIEKTPUYHHX KiJI, CACTEM €JIEKTPOIIOCTauYaHHSI, EIEKTPUYHUX MAIIH
Ta arnapariB, MIKpOIPOLIECOPHUX CUCTEM KEpyBaHHS
€JIEKTPOMEXAHIYHNX aBTOTPAHCIIOPTHUX CHCTEM.

EnexTtpruHa iH)XeHepisl: eeKTPOCHEPreTUKa, eIeKTPOTEXHIKA Ta
€JICKTPOMEXaHiKa

OpienTanist ocBiTHLOL
nporpamu

OciTHbO-TIpodeciiina. bazyeThcst Ha 3aralbHOBIAOMHUX MOJOKEHHIX
Ta pe3yJbTaTax Cy4yaCHUX HAyKOBHX JOCIHIJKEHb 3
€JIEKTPOCHEPIeTUKH, EIEKTPOTEXHIKU Ta €JIeKTPOMEXaHIKH B
HaIpsIMKY €JIEKTPOMOO1TIB 1 aBTOMOOUTEHOI €JIEKTPOHIKH Ta
OpIEHTY€E Ha aKTyaJIbHI CTeIliani3allii, B paMKax sIKHX MOXKJINBa
rojasbia npodeciiiia Ta HayKoBa Kap’epa.

OcHoBHU dokyc
OCBITHBOI IPOrpamMu Ta
cremiaJaizamii

AKIIEHT poOUTHCS Ha 3100yTT1 3HaHb Ta MPo(eciHHUX HAaBUUOK 3
Oy10BH, (DYHKITIOHYBaHHS Ta OOCIyTrOBYBaHHS CHCTEM
€JICKTPOMOO1TIB Ta aBBTOMOOUIBHOT €JIEKTPOHIKH, SIK1 €
0e3rocepeHIM pe3yJIbTaTOM iHTerpalii eJIeKTPOSHEPTeTHKH,
€JICKTPOTEXHIKH Ta €JIEKTPOMEXaHIKA B aBTOMOOIJTbHOMY
TPAHCIOPTI.

Oco0uBOCTI IpOorpamMu

[Iporpama gae MOXJIMBICTH OBOJIOJIITH 3HAHHSIMU 3 OYyI0BH,
(GyHKIIIOHYBaHHS 1 MPOEKTYBAaHHSI Ta HABUYKAMHU 3 €KCIUTyaTaIlli,
00CITyrOByBaHHS, J1IarHOCTYBaHHS 1 PEMOHTY CHUCTEM
€JICKTPOMOO1LTIB Ta aBTOMOOUIBHOI eJIeKTpoHiKHU. [Iporpama noennye
TEOPETUYHY Ta MPAKTUYHY ITiITOTOBKY 300yBaviB 3 BAKOPHUCTAHHIM
€JIEKTPOCHEPTETUIHUX CUCTEM, MIKPOIIPOIIECOPHUX KOMILICKCIB,
Cy4YacHHX 3ac00iB BUMIPIOBaHHS MapaMETPIB CIICKTPUUHUX CXEM,
riOpHIHUX- 1 €JIEKTPOMOOLTIB Ta 3aC001B iX JIIarHOCTYBaHHS.

4 — IlpuaaTHicTh BUIYCKHMKIB /10 MPAaNEeBJIANITYBAHHS Ta N0JAaJ1bIIOT0 HABYAHHSA

[puapaTHicTs 10
npaneBJIalITYBAHHS

BupoOHHIITBO, peMOHT, 00CITyrOBYBaHHS Ta HAJIAroKCHHS
€JICKTPOMOO1LTIB, CHCTEM aBTOMOOUIBHOI €JIEKTPOHIKY Ta
€JICKTPOO00JIaTHAHHS TPAHCIIOPTHUX 3ac00iB Ta 3aco0iB
TPAaHCHOPTHOT IHPPACTPYKTYPH; IPOCKTYBaAHHS
€JIEKTPOCHEPTCTUYHUX Ta CJIEKTPOIIOCTAYAIBHUX CHCTEM;
BITPOBA/DKEHHS CyYaCHUX CHeProe(eKTUBHUX TEXHOJIOTIH.
3113 - TexniuHi ¢axiBIli — CICKTPHUKH:

25410 - EnekrpomexaHik

24971 - TexHIK-KOHCTPYKTOp (EIEKTPOTEXHIKa)

25045 - TexHiK-eHEepreTuK

25041 - TexHIK-TeXHOJOT (€JIeKTPOTEXHIKA)

25401 - EnexkTpuk IiMbHHII

25404 - EnekTpuk 1exy

Ilogajabine HABYAHHS

MoxMBiCcTh HABUAHHS 3a ITporpamoro apyroro nukiy FQ-EHEA,
7 piBasg EQF-LLL Ta 7 piBas HPK
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5 — BukiaagaHHd Ta OMiHIOBAHHSA

Bukiaganusa ta
HABYAHHSA

3aranbHOHAYKOBI METOM MTi3HAHHS Ta JOCTITHUIIBKOI JisSUTBHOCTI,
IH)KEHEPHO-TEXHIYHE MTPOEKTYBAHHS, CHHTE3 €JICKTPOMEXaHIYHIX
CHCTEM, TEXHIKO-MaTeMaTHYHe MO/ICTIOBAaHHS, KOMIT I0TEPHO-
iH(poOpMaIiiiHi TEXHOJIOT1l pO3paxyHKy Ta MPOEKTYBAHHSI.

3a TOMIHYIOUYUMH METOJaMH Ta CII0OCOO0aMU HaBYaHHSI: TTAaCUBHI
(TTOsICHIOBAJIBHO-1JTFOCTPATHBHI); aKTHBHI (TIp0o0IeMHI, IHTEpaKTHBHI,
IPOEKTHI, IH(pOPMAaIiifHO-KOMIT FOTEPHI CaMOPO3BHBAI0Y1), Yepes
1a00paTOpHY NPAKTHUKY.

OuiHoBaHHA

O1iHIOBaHHS HABYAIBHHX JIOCATHEHB CTYJICHTIB 3[ICHIOEThCS 32
100 6anpHOMO mkanor, mkainow €EKTC (A, B, C, D, E, FX, F) i
HaI[IOHAJIBHOIO IIKAIOK0 («BIAMIHHOY, «J100pe», «3a10BUIBHOY,
«HE3aJIOBIIILHOY, «3apaX0OBaHOY, «HE3aPaXOBAHON).

Bunu koHTpoITI0: MOTOYHUH, TEMAaTUYHUMN, TTIACYMKOBUHN, KOHTPOIIb
3aJIMIIKOBUX 3HAHb.

@®opMHU KOHTPOJIIO: YCHE Ta MUCbMOBE ONUTYBAHHS, TECTOBI
3aB/IaHHs, J1a00paTOpHI 3BITH, IPE3EHTAllli, 3aXUCT KYPCOBHUX POOIT
Ta MPOEKTIB, 3BITH 3 MPAKTUK Ta HAYKOBO-I0CHIIJHUX POOIT, ICIIHT,
3aXUCT KBaJi(iKaliiHOI poOOTH.

6 — IlporpamMHi KOMIIETEHTHOCTI

InTerpanbua
KOMIIETEHTHICThL

3MaTHICTh PO3B’sI3yBaTH CKJIAIHI CIIEIiali30BaH1 3a7a4i Ta MPaKTHYHI
npo0GsieMu miJ yac nmpodeciiHol isIbHOCTI y ranysi
€JIEKTPOCHEPI€TUKH, EJIEKTPOTEXHIKH Ta €IEKTPOMEXaHIKU a0 y
MpoIieci HaBYaHHs, 10 Tiepeadavdae 3aCTOCYBaHHS TEOPI Ta METOIIB

(i3uKH Ta IHKCHEPHUX HAYK | XapaKTepu3yroTbCA KOMMAEKCHICTHO

Ta HEBU3HAYEHICTIO YMOB.

3arajabHi
koMmueTeHTHOCTI (3K)

3K1. 3paTHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHATI3y 1 CHHTE3Y.
3K2. 3maTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIisX.
3K3. 3paTHICTh CIIUIKYBATHCS IEPKABHOIO MOBOIO SIK YCHO, TaK 1
MUCHMOBO.

3K4. 3naTHICTh CIUJIKYBAaTHCS 1HO3EMHOIO MOBOIO.

3KS5. 3paTHiCTh 10 MOITYKY, 00p0oOJIeHHS Ta aHali3y iH(opMariii 3
PI3HUX JDKEpEIL.

3K6. 3naTHICTh BUSBJISTH, CTABUTH Ta BUPINIYBATH MTPOOIEMHU.
3K7. 3maTHIiCTh MpaioBaTH B KOMaH]/II.

3KS8. 3paTHiCTh MparoBaTH aBTOHOMHO.

3K9. 3natHicTh peanizyBaTH CBOI ITpaBa i 000B’SI3KH SIK YJieHa
CYCIIBCTBA, YCBIIOMIIIOBATH LIIHHOCTI TPOMASTHCHKOTO (BLIBHOTO
JEMOKPATUYHOT'0) CYCIILILCTBA Ta HEOOXITHICTh HOTO CTAJIOr0
PO3BUTKY, BEpXOBEHCTBA IIPaBa, MpaB 1 CBOOOI JIFOIUHU 1
rpoMajsiHUHA B YKpaiHi.

3K10. 3patHicTh 30epiratu Ta MpUMHOKYBAaTH MOpPajbHi, KyJIbTYypHI,
HAYKOBI1 I[IHHOCTI 1 JIOCSITHEHHS CYCIJILCTBA HA OCHOB1 pO3yMIHHS
icTOpii Ta 3aKOHOMIPHOCTEN PO3BUTKY MPEeMETHOI 00aacTi, 11 Mics
y 3arajibHiil cCTeMi 3HaHb PO MPHUPOJLY 1 CYCIIIBCTBO TA Y
PO3BUTKY CYCH1JIbCTBA, TEXHIKH 1 TEXHOJOT1H, BAKOPUCTOBYBATH
pi3Hi BUAU Ta (JOPMU PyXOBOT aKTUBHOCTI JJIsl aKTUBHOT'O
BiJIMOYMHKY Ta BEJICHHS 3/IOPOBOTO CIIOCO0Y KHUTTSL.

daxosi
KOMIIETEHTHOCTI
cneniaabHocTi (PK)

@®K1. 3naTHicTh BUPINIYBaTH MPAKTUYHI 3a/1a4i 13 3aCTOCYBaHHAM
CHCTEM aBTOMATHU30BaHOI0 MPOeKTyBaHH 1 po3paxyHkiB (CAIIP).
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@®K2. 3naTHicTh BUPINIYBAaTH MPAKTUYHI 33124l 13 3aTy4eHHSIM
METO/IB MaTeMaTUKHU, (Pi3UKHU Ta IEKTPOTEXHIKH.

@®K3. 3gaTHicTh BUPINTYBAaTH KOMIUIEKCHI CIIeIiani3oBaHi 3a1a4i i
NPaKTUYHI IPOOIEMH, TIOB’s3aH1 3 pOOOTOI0 ENEKTPUYHHUX CHCTEM Ta
MEpEeK, SNeKTPUIHOI YACTUHU CTAHIIIN 1 ACTAHIIIN Ta TEXHIKA
BHUCOKHUX HAIPYT.

®K4. 31aTHiCTh BUPINTYBAaTH KOMIUICKCHI CITEIiali3oBaHi 3a/1a4i 1
NpaKTUYHI TPOOIEeMH, TIOB’s3aH1 3 MpoOIeMaMu METPOJIOT T,
SJICKTPUIHUX BUMIPIOBaHb, POOOTOIO MPUCTPOIB aBTOMATHYHOTO
KEePYBaHHSI, PEJICHHOT0 3aXUCTy Ta aBTOMATHUKH.

®KS5. 31aTHICTh BUPINTYBAaTH KOMIUICKCHI CIEIiali3oBaHi 3a/1a4i i
IPAKTHYHI IPOOJIEMH, TIOB’3aH1 3 pOOOTO0 €IEKTPUUHUX MAIlUH,
armapariB Ta aBTOMaTH30BaHOTO €JIEKTPOITPUBO/LY .

®K6. 3naTHiCTh BUPINIYBATH KOMIUIEKCHI CTIEIiani30BaH1 3a/1a4i 1
IPAaKTHYHI IPoOJIeMHU, TIOB’A3aHi 3 MpobIeMaMu BUPOOHHUIITBA,
nepeayl Ta po3MoUIEHHS e1eKTPUYHOI eHeprii.

®K7. 31aTHICTh pO3pOOIATH TPOCKTH EIEKTPOCHEPTETUUHOTO,
€JIEKTPOTEXHIYHOI'O Ta €JIEKTPOMEXAHIYHOI'O YCTAaTKyBaHHS 13
JOTPUMAaHHSIM BUMOT 3aKOHOJABCTBA, CTAHIAPTIB 1 TEXHIYHOTO
3aBlIaHHS.

O®KS. 3gaTHicTh BUKOHYBATH NpodeciiiHi 000B’A3KH 13 AOTPUMAHHAM
BHUMOT PaBWJI TEXHIKU O€3MeKH, 0XOPOHU Mpalli, BAPOOHUYOT
caHiTapii Ta OXOPOHH HaBKOJUIIHHOT'O CEPEOBUILA.

®K9. YcBinomneHHs: HE0OX1HOCTI MiABUIICHHS €PEKTUBHOCTI
€JIEKTPOCHEPIeTUYHOT 0, EJIEKTPOTEXHIYHOTO Ta EJIEKTPOMEXaHIYHOTO
YCTaTKyBaHHS.

®K10. YcBimomiieHHsI HEOOX1THOCTI MOCTIHO PO3IIUPIOBATH BIIACHI
3HAHHS TIPO HOBI TEXHOJIOTI] B €JIEKTPOCHEPTETHIII, IEKTPOTEXHIII1
Ta eJEKTPOMEXaHIIII.

®K11. 3maTHicTh ONEpaTHBHO BXXUBATH €(DEKTHBHI 3aX0M B YMOBaX
HAJ3BUYAMHNX (aBapIHUX) CUTYaIlli B €IEKTPOCHEPTETUYHUX Ta
€JIEKTPOMEXaHIYHUX CUCTEMaX.

®K12. 3maTHicTh BUpIlTyBaTH KOMILJIEKCHI CIIeIialli3oBaHi 3a1a4i 1
MpakTU4HI TpoOIeMH, TIOB’ 13aHi 3 pOOOTOI aBTOMOOUIBHOL
€JIEKTPOHIKH, EJIEKTPUYHHUX CHCTEM 1 KOMIUIEKCIB TPAHCIOPTHUX
3aco0iB, €JIEKTPOMOOLTIB Ta IHPPACTPYKTYPH 3apSITHUX CTAHITIH.
®K13. 3maTHicTh BUpINTyBaTH KOMILJIEKCHI CIIeIialli3oBaHi 3a1a4i 1
MpakTU4H1 Mpo0JIeMH, TIOB’ s13aHi 3 pOOOTOI0 aBTOMOOLITIB,
ABTOMOOUIBHUX CHCTEM 1 arperaTiB K MEeXaHI4HO1, TakK i
€JICKTPOMEXaHIvHOT Mil.

®K14. 3maTHicTh po3po0IsATH Ta BAOCKOHAIIOBATH CUCTEMU Ta
arperatu aBTOMOOUTBHOTO TPAHCIOPTY €IEKTPUYHOTO,
€JIEKTPOMEXaHIYHOTO Ta MEXaHIYHOTO MPUHITUITY i 13 JOTPUMaHHIM
BHUMOT 3aKOHOJABCTBA, CTAHAAPTIB 1 TEXHIYHOT'O 3aBJIaHHSI.

7 — IlporpamHi pe3y/ibTaTH HABYAHHA

ITPH1. 3HaTH 1 pO3yMiTH NPUHIUIN POOOTH €IEKTPUUHUX CUCTEM Ta MEPEXK, CUIOBOIO
o0JiafiHaHHS eNeKTPUYHMUX CTAHIiH Ta MiJICTaHL1{, IPUCTPOIB 3aXHCHOTO 3a3€MJICHHS Ta
I'pO303aXUCTy Ta yMITH BUKOPUCTOBYBATH X JJIS1 BUPILIEHHS MPAKTHUYHUX IPOOIeM y
npodeciiHil TiSTBHOCTI.

[TPH2. 3HaTH 1 po3yMiTH TEOPETUYHI OCHOBH METPOJIOTIi Ta €IeKTPUUYHUX BUMIPIOBAHb,
IPUHLIMIM POOOTH MPUCTPOIB ABTOMATHYHOI'O KEPYBaHHsI, pPEJICHHOr0 3aXHUCTy Ta aBTOMATHKH,
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MaTH HaBUYKH 3/11HCHEHHS BiAMOBIIHUX BUMIPIOBAHb 1 BUKOPUCTAHHS 3a3HAYEHUX MTPUCTPOIB IS
BUpIiIIEHHs MPO(eCciiiHNX 3aB/IaHb.

[TPH3. 3naTi npuHIKIHN poOOTH ENEKTPUYHUX MAIIHH, alapariB Ta aBTOMATU30BaHUX
€JIEKTPOIPUBO/IIB T4 YMITH BUKOPUCTOBYBATH X JIJIsl BUPIIICHHS MPAKTHYHUX IPOOIEM y
npodeciifHiil AisUTEHOCTI.

[1PH4. 3nati npuHIUTH poOOTH O10CHEPTeTHYHUX, BITPOCHEPTETHYHHX, T1APOCHEPTETUYHNX Ta
COHSTYHHUX CHEPreTHYHHUX YCTAaHOBOK.

[TPHS. 3HaTi OCHOBH TEOPil €IEKTPOMArHITHOTO TIOJISl, METOIHM PO3PAXYHKY €JIEKTPUYHUX KU Ta
YMITH BUKOPHUCTOBYBATH iX U BUPIMICHHS MPAKTUYHHUX MPoOIIeM Y podeciifiHii AisIbHOCTI.
[TPH6. 3acTocoBYBaTH MPHUKJIAAHE IPOTPaAMHE 3a0€3I€YCHHS, MIKPOKOHTPOJIEPH Ta
MIKPOIIPOIIECOPHY TEXHIKY JJIsl BUPIIICHHS PAKTHYHUX MTPoOeM y npodeciitHii qisubHOCTI.
[TPH?7. 3aiiicHioBaTH aHalli3 POLIECIB B €JIEKTPOCHEPTETUUHOMY, CJIEKTPOTEXHIYHOMY Ta
€JIEKTPOMEXaHIYHOMY OOJIaIHaHH], BIJMOBITHUX KOMILUIEKCAX 1 CUCTEMaX.

[TPHS8. Obuparu 1 3acTOCOBYBaTH NpUIaTHI METOU Ul aHATI3y 1 CHHTE3Y €JIEeKTPOMEXaHIYHUX
Ta eNIEKTPOCHEPTETHYHUX CUCTEM i3 3aJJaHUMH TTOKa3HUKaAMHU.

[TPH9. YMmitu oriHoBaTH eHeproe(eKTUBHICTh Ta HAIIHHICT POOOTH €JIEKTPOCHEPTETUYHUX,
€JIEKTPOTEXHIYHHX Ta €IEKTPOMEXaHIYHUX CUCTEM.

[TPH10. 3naxoanTtn HEOOX11HY 1H(POPMAILIiIO0 B HAYKOBO-TEXHIYHIH JiTepaTypi, 0a3ax J1aHUX Ta
IHIINX JpKepenax 1HpopMallii, OI[iHIOBATH 1i peIeBaHTHICTh Ta JOCTOBIPHICTb.

[IPH11. BinbHo cninkyBaTucs 3 npodeciiiHux npoodiieM AepKaBHOI Ta IHO3EMHOI MOBAMU YCHO
1 TUCBMOBO, OOTOBOPIOBATH PE3yJIbTAaTH MPOQECiitHOI MiTbHOCTI 3 (haxiBIsIMU Ta HeaxiBLAMH,
apryMEHTYBATH CBOIO MO3UIIIO 3 TUCKYCIHHUX IMUTaHb.

[TPH12. Po3ymiTi OCHOBHI NPUHIUIH 1 3aBAAHHS TEXHIYHOI Ta €KOJIOT1YHOI Oe3neKku 00’ €KTIB
€JIEKTPOTEXHIKU Ta €JIEKTPOMEXaHIKH, BPaXOBYBATH iX MPU NPUUHATTI PillIEHb.

[TPH13. Po3ymiTu 3Ha4€HHS TPAIUIIIAHOT Ta BITHOBJIFOBAHOT €HEPTeTUKH JJIs YCITIIIHOTO
€KOHOMIYHOT'0 PO3BUTKY KpaiHU.

[TPH14. Po3ymiTu PUHITUIIN €BPOTIEHCHKOT IEMOKPATIi Ta MOBAru 70 MpaB IPOMa/IsH,
BpPaxOBYBATH iX MMPU MPUHHATTI PIIICHb.

[TPH15. Po3ymitu Ta geMoHCTpyBaTH 100py npodeciiiny, ColialibHy Ta €MOIINHY MTOBEIIHKY,
JIOTPUMYBATUCH 3[0POBOTO CIIOCOOY KUTTS.

[TPH16. 3HaTit BAMOTH HOPMATHUBHUX aKTiB, IO CTOCYIOTHCS 1HKEHEPHOT MISUTBHOCTI, 3aXUCTY
IHTEJIEKTyaIbHOI BJIACHOCTI, OXOPOHH Ipalll, TEXHIKK OE3IeKH Ta BUPOOHNYOI caHITapii,
BpPaxOBYBATH iX MMPU MPUHHATTI PIIICHb.

[TPH17. Po3B’s13yBaTu CKIaaH1 CHeIiai3oBaHi 3a1a4i 3 TPOCKTYBaHHS 1 TEXHIYHOTO
00CIIyrOBYBaHHS €JIEKTPOMEXaHIUHUX CHUCTEM, €JIEKTPOYCTaTKyBaHHS €IEKTPUUHUX CTaHLIH,
IIJICTAHITIH, CHCTEM Ta MEPEXK.

[TPH18. BmiT caMOCTIMHO BUMTHCS, OTTaHOBYBATH HOB1 3HAHHS 1 BJIOCKOHATIOBATH HABUYKU
pOOOTH 3 CydacHUM 00J1aIHaHHIM, BUMIPIOBAJILHOIO TEXHIKOIO Ta IPUKJIAJHUM IIPOrpaMHUM
3a0e3MeYeHHSIM.

ITPH19. 3actocoByBatu mpuaaTHi eMIIpUYHI 1 TEOPETUYHI METOAU AJIsi SMEHIIICHHS BTPaT
€JIEKTPUYHOI eHeprii npH ii BUpOOHUIITBI, TPAHCIOPTYBAHHI, PO3MOLICHH] Ta BAKOPUCTaHHI.
[TPH20. 3natu Oy10BY 1 pO3yMITH IPUHIUIU POOOTH Ta 0OCITYTrOBYBaHHS aBTOMOOLTIB,
aBTOMOOUIBHHUX CHCTEM 1 arperariB Ta yMiTU BUKOPUCTOBYBATH X JIsl BUPIIICHHS IPAKTHUYHUX
npobseM y npodeciiiHiil TisTTbHOCTI.

ITPH21. 3natu 6y0BY 1 pO3yMITH NPUHIMIIN POOOTH Ta 0OCIYTOBYBaHHS €JIEKTPOMOOLIIB Ta
1HGPACTPYKTYPH iX 3apsAJHUX CTAHIIIH 1 BMITH BUKOPUCTOBYBATH iX JUUIsl BUPILIEHHS TPAKTUYHHUX
npo6iaem y npodeciitHiil TisIbHOCTI.

ITPH22. 3natu npuHIMI pOOOTH MEXaHIYHUX Ta EIEKTPOMEXaHIUHUX CUCTEM aBTOMOOLIBHOTO
TPAHCHOPTY Ta PO3YMITH MOXKJIMBOCTI iX PO3BUTKY Ta BIOCKOHAJICHHS 32 PaXyHOK BUKOPUCTAHHS
€JIEKTPOHHHUX CHCTEM YIPaBIIiHHS.

ITPH23. 3Hat i po3yMiTH T€OPit0 POOOTH MPUKIIAJHUX EIEKTPUUHUX, MEXaHIUHUX Ta
€JIEKTPOMEXAHIYHUX CUCTEM 1 BMITH ITPOBOJIUTH X pO3PaXyHOK Ta MOAETIOBAHHSL.
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8 — PecypcHe 3a0e3nedyeHHsl peaJiianii nporpamu

Kanpose 3a6e3neyenns

Jlo peanizaiii mporpamu 3aTy4ar0ThCs IITaTHI HAYKOBO-TIEAArorigHi
NpaIiBHUKY 3 HAYKOBHUMH CTYTICHSIMHU Ta/a00 BUCHUMHU 3BaHHSIMH, 10
3a KBaTi(iKaIli€ro BiMOBIAAOTH CIIEHIATBLHOCTI, @ TAKOXK
BUCOKOKBaJIi(pikoBaHi (paxiBIi-MPaKTHKH Ta MPEJACTABHUKI
CTEUKroJAepiB. 3 METOIO MiIBUIEHHS npodeciiiHoro piBHs 32
JMCLIUIUTIHAMY, 10 BUKJIAJAI0ThCA, BC1 HAYKOBO-TIEIarOTi9H1
NPaIiBHUKY TIEPIOUYHO MiABUIYIOTh KBaTi(iKaIliio Ta 31 ICHIOI0TH
HAYKOBI JIOCIIIJPKCHHS Y BIAIIOBITHOCTI IO OCBITHIX KOMIIOHEHT, 1110
BOHH BUKJIQJIAIOTh

MarepiajbHoO-TexHiuHe
3a0e3ne4eHHs

MartepianbHO-TeXHIYHA 0a3a CKJIaAaeThes 3 1abopaTopiif Ta
ayIUTOPiH 13 Ccrieiali30BaHUM €JIEKTPOTEXHIYHUM 00JIaJHAHHSIM
NEepPCOHAJIbHI KOMIT I0TE€PH, HOYTOYKH, TPOEKIIiiiHEe 001aHaHHS,
IHTEpaKTUBHA JIOIIKa, OJIOKU KUBJICHHS, ocuuiIorpadu, reHepaTopu,
BHUMIPIOBAJIbHE €JIEKTPOMEXaHIYHE Ta eJIEKTPOHHE 001 HaHHS,
MOMYJI JJI Ta00OPaTOPHOTO JTOCIIIIPKEHHSI, MIKPOIIPOILIECOPH1 OJIOKH,
tomo. [{nst miaroroBku ¢axiBIiB BUKOPUCTOBYIOTHCS: HaBUaJIbHA
nabopatopis enekTpuuHux cucteM AT3 ta mabopaTtopist

KOMIT FOTEPHOI JIIaTHOCTHUKH, SIKI CKJIAJIAal0ThCS 3 JEKUTBKOX B1IIJIEHB
Ta BKJIFOUAIOTh Take 00JIaJHAHHS SK: MOTOPTECTEPH, CKaHEPH
JIarHOCTHYHUX KOJIIB, CIEIIali30BaH1 €IEKTPOTEXHIUHI CTCH/IH,
eJlekTpooOIIaIHanHs Ha aBTomMo0ii Hyundai, erekrpomo6ine Nissan
Life, riopuaauit aBroMmo0i6 TOyota Prius.

Hasiena MarepianbHO-TexXHIYHA 0a3a JO3BOJISIE IOBHICTIO
3a0€3MeUYnTH OCBITHIHM MPOIIEC MPOTITOM BChOTO IUKITY ITiATOTOBKH
3a OCBITHBOIO MPOTPAMOIO.

Indopmaniiine Ta
HABYAJbHO-METOAUYHE
3a0e3neYeHHs

VYci OCBITHI KOMIIOHEHTH OCBITHBOI IpOTrpaMu 3abe3mnedeHi
iH(OpMaIifHIM Ta HABYAJIbHO-METOIMYHUM 3a0€3MeYCHHIM
HasIBHICTH SIKUX MPEACTaBICHA B 010J10TEKax Ta JJabopaTopisix
YHIBEPCUTETY B JPYKOBAHOMY BUTJISI/Ii Ta B €JICKTPOHHOMY BHIJISI
Ha HaByanbHOMY caiiti XHALY (https://d12022.khadi-kh.com) Ta
enekrponHomMy apxiBi (https://dspace.khadi.kharkov.ua).

9 — AkaaeMiyHa MOOLIBHICTD

HanionaiabHa
KPeIUTHA MOOLIbHICTD

[Tepenbayae MOKIIMBICT HAITIOHAIBHOI KPEIUTHOT MOOIJTBHOCTI 32
JCSIKUMHU HAaBYAJIbHUMHU KPEAUTAMH, 1110 3a0€31eUyI0Th HAOyTTS
KOMIIETEHTHOCTEH Ta MPOTPaMHKX Pe3yJIbTaTiB HABYAHHS BiAMOBIIHO
JI0 TIHCHOI OCBITHBOI MpOrpamMu. 3MIMCHIOETHCS Ha OCHOBI
JIBOCTOPOHHIX AoroopiB Mixk XHAJIY Ta 3akiagamMu BUIIOT OCBITH
VYkpainu. JlonyckaroTbcs iHAMBITyaIbHI YTOIM TIPO aKaIeMiuHy
MOOUIBHICTB JUII HABYAHHS B 1HIIMX 3aKJIaJaX BHIIOI OCBITH YKpaiHH.

MiskHapoaHa KpeauTHA
MOOLIBHICTH

[Iporpama opieHTOBaHa Ha PO3BUTOK IMEPCICKTUB II0J0 CTaXKyBaHHS
y HayKOBO-JIOCJITHUX MTPOEKTaX Ta Y4acTi B Mporpamax akaJeMiqHOl
MOOITTFHOCTI 32 KOPAOHOM. BUKOHY€ETbCS B aKTUBHOMY
JOCTITHUIIBKOMY CEPEeIOBHII, € MOOLIBHOIO 32 TPOTPaMOI0
«Epaszmyc+K1», 30kpeMa, Ha OCHOB1 YTO1 MPO CIIBIPAITIO MiXkK
PTVY ta XHAJY Bixn 26.03.2021 p.

HaBuyanns inozeMHHuX
3100yBaviB BULIOT
OCBITH

3a 1aHOI0 OCBITHBO-TIPO(ECIHHOIO MPOrPaMOI0 MOXKIINBE HABUAHHS
1HO3eMHHUX 3/100yBayiB BUIIIOT OCBITH
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2. IlepeJiik KOMIIOHEHTIB OCBITHBOT NPOTrPaMH Ta iX JIOTIYHA MOCIiJOBHICTH

2.1. Ilepenik komnoHeHTiB OI1

KoMnoHeHTH 0CBITHBOI mporpamMu R ®opma
Kon u/n (HaBYAJIBHI IUCHUIIIHU, KYPCOBi IPOEKTH Kmbmc.n) NiICyMK.
R KpeauTiB
(poboTHu), npakTHKH, KBadiikailiHa podoTa) KOHTPOJII0
1 2 3 4
O60B's3k0Bi koMnonentu OI1
OK 1. Icropis Ta kynerypa YKpainu 3,0 3amik
OK 2. IHo3emHa MoBa (3a mpodeciitHIM CIPSIMYBaHHSIM) 7,0 Ex3amen
OK 3. VYkpaincbka MoBa (3a npodeCiiHUM CTIPSIMYBAHHSIM ) 3,0 Exzamen
OK 4. dinocodis 3,0 Exzamen
OK 5. Buima maremaruka 8,0 Ex3amen
OK 6. ®di3uka 4,0 Ex3zamen
OK 7. Komm'torepHi iHpopMaliiiHi CUCTEMH Ta TEXHOJIOT 1] 4,0 3ainik
OK 8. Exomorisa 3,0 3aiik
OK 9. OxopoHa mpaiti 3,0 Exzamen
OK 10. | EnekrporexHiuni marepianu 4,0 Ex3amen
OK'11. | ImxenepHa Ta koM'toTepHa rpadika 4,0 3aiik
OK 12. | Teopis enekTpomMoOiIiB 3,0 3aiik
OK 13. | ABTomo0Oimi 5,0 Ex3amen
OK 14. | OcHOBH METpPOJIOTii Ta €ICKTPHYHI BUMIPIOBAHHS 5,0 Ex3zamen
OK 15. | TeopeTndHi OCHOBH €JIEKTPOTEXHIKU 14,0 Ex3amen / KP*
OK 16. | EnexkTpoHika Ta MIKPOCXEMOTEXHIKa 15,0 Ex3amen / KIT**
OK 17. | EnexTpuuHi MallliHU Ta anapaTu 5,0 Ex3amen
OK 18. | Cucremu eHepromnocTayaHHs Ta €HePro30epeKeCHHs 4,0 Ex3zamen
OK 19. | Enextpuuni cuctemu i Komruiekcu 13 13,0 Ex3amen
OK 20. [TpuknagHa MexaHika 6,0 Ex3zamen / KP*
OK 21. | Teopis aBTOMaTUYHOTO KEPyBaHHS 10,0 Ex3amen / KP*
OK 22. | Teopis enekTponpuBoia 11,0 Exzamen / KIT**
OK 23. | MikpompouecopHi mpucTpoi 6,0 Ex3amen / KP*
OK 24. | MopenroBaHHs €JIEKTPOMEXaHIYHHX CHCTEM 10,0 Ex3amen / KP*
OK 25. | CuoBa ejekTpoHika 3,0 Ex3amen
OK 26. HapuanbHa npaktuka 3,0 3aimik
OK 27. TexHoori4Ha MpakTUKa 3,0 3aimik
OK 28. | BupobHuua mpakTHka 3,0 3anik
OK 29. [TepennuryioMHa mpakTHKa 3,0 3aimik
OK 30. Bukonanus kBamidikariiinoi podoTu 12,0 3axuct
3arajabHui 00cAT 000B'I3KOBHX KOMIIOHEHT: 180,0
Buobipkosi komnonenTu OIT
BK1 BubipkoBa aucuuriina 1 3,0 3amk
BK2 BubipkoBa nucruriina 2 3,0 3amik
BK3 BubipkoBa aucruriina 3 3,0 3amk
BK4 BubipkoBa naucrurmiina 4 3,0 3amk
BK5 BubipkoBa aucrurmiina 5 3,0 3amk
BK6 BubipkoBa aucrurmiina 6 3,0 3amk
BK7 BubipkoBa aucrurmiina 7 3,0 3amk
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BKS BubipkoBa gucturiina 8 3,0 3amik
BK9 BubipkoBa nucrurutiaa 9 4,0 3arik
BK10 BubipkoBa mucturiina 10 4,0 3amik
BK11 BubipkoBa nucrurmiina 11 4,0 3amik
BK12 BubipkoBa nucrurmiina 12 4,0 3amik
BK13 BubipkoBa mucrururina 13 4,0 Saiik
BK14 BubipkoBa aucrurmiina 14 4,0 3amik
BK15 BubipkoBa mucturiiina 15 4,0 Saiik
BK16 BubipkoBa puciurutina 16 4,0 Saiik
BK17 BubipkoBa aucrurutina 17 4,0 3amik
3arajabHuii 00csir BUOIPKOBUX KOMIIOHEHT: 60,0
3ATAJIBHUM OBCSII’ OCBITHBOI IPOT'PAMHU 240

*KP — xypcoBa poboTa
*#KII — kypcoBUii TPOEKT

2.2 3arainbHOYHIBEpCUTETCHKHUI KaTanor BUOIPKOBUX JTUCLMILIIH PO3MILIEHO Ha

odIIfHOMY CaiiTI YHIBEPCUTETY 3a IMOCUJIAHHSIM:
https://www.khadi.kharkov.ua/education/katalog-vibirkovikh-disciplin/bakalavr/
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3 CrpykrypHo-iaoriuna cxema OII B Taéuauui 2.1.

1 cemectp 2 cemecTp 3 cemecTp 4 cemecTp 5 cemectp 6 cemecTp 7 cemecTp 8 cemecTp
Icropis Ta Ykpaincbka MoBa Exosoris OxopoHa Tpari
KyJnbTypa YKpaiHu

Ino3zemua moBa

dinocodis

Buia maTtemaTuka

dizuka
ABTOMOO1ITI - ] -
EnexTpuuHi cCTEMH 1 KOMITJIEKCH TPAHCIIOPTHUX 3aC001B
Komm'torepHi
Teopis iH(popMariiiHi . -
Pt ¢op . . . MikpornporecopHi CusioBa
€JIEKTPOMOO1LIIB CHCTEMU Ta EnekrpoHika Ta MiKpOCXEMOTEXHIKa N .
HIPUCTPOI €JIEKTPOHIKa
TEXHOJIOTI]
EnexrporexHiuni . . .
POt TeopeTnyHi OCHOBH €JIEKTPOTEXHIKU Enexrpuuni
MaTepianu :
MaIHA Ta . MopnentoBaHHs €1€KTPOMEXAHIUHUX
anapati Teopist aBTOMaTUYHOTO KEPYBaHHS e
OCHOBH METPOJIOT1]]
Ta CICKTPHIHI Cuctemu eHepro- .
BUMIipIOBaHHS HOCTAYAHHS Ta Teopis enexTponpuBoa
eHeprozoepexeH
IL
TmxenepHa ta HPRRIIEAR
KOMITOTepHa . MeXaHiKa
rpadika HapuanbHa Texnonoriuna Bupo6uuya Iepenmunnomua
MIPAKTHKA MPAKTHKA MIPAKTHKA IIPAKTHKA
Buxonanns

KBaJipikamiitHoi

po6oTu

¢ 1/81.1-01 Biz 26.03.2021 BK1, BK5-BK7 BK2, BK8, BK9 BK3, BK10 gl BK4, BK11, BK12 BK13-BK15 BK16, BK17



4. ®opma arTecrauii 3100yBauiB BUIIOI 0CBIiTH

AtecTtaniss  BUIYCKHUKIB  OCBITHBOI  Iporpamu  creuiagbHocTi 141
«EnexTpoeHepreTuka, eIeKTpOTEXHIKA Ta €IEKTPOMEXaHIKa» MPOBOJUTHCA Y (popmi
3axucTy KBajidikaniiHoi poOoTH OakaiaBpa Ta 3aBEPIIYETHCS BUAAYOI0 JOKYMEHTY
BCTAHOBJIEHOT'O 3pa3Ka Mpo NPUCYKEHHS MOMy cTymneHs: OakajiaBpa 13 MPUCBOEHHIM

kBaTiikailii 0akaiaBp 3 €JIEKTPOCHEPIeTUKH, EIEKTPOTEXHIKU Ta €IEKTPOMEXAHIKH.
ATecrTallisi 311MCHIOETHCS BIIKPUTO 1 MMy OI14HO.
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IIIOBITHOCT1 ITPOIrPaMHMUX KOMIIETCHTHOCTEHM KOMIIOHEHTaAM OCBITHBOI nporpamm
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6. MaTtpuus 3a0e3ne4eHHs] MPOrPAMHUX Pe3yJIbTATIB HABYAHHSA

KOMIIOHEHTAMH OCBITHBLOI IPOrpaMu

OK1
OK 2
OK3
OK 4
OK5
OK 6
OK7
OK 8
OK9
OK 10

OK 11

OK 12

OK 13

OK 14

OK 15

OK 16
OK 17
OK 18
OK 19
OK 20
OK21

OK 23

OK 24

OK 25

OK 26

OK 27

OK 28

OK 30

NPH 1

ITPH 2

+

ITPH 3

+ |+ |+ | OK22

+ |+ |+ OK29

I1PH 4

+ |+ |+ |+

ITIPH 5

I1PH 6

I1PH 7

I1PH 8

ITPH 9

+ |+ |+ |+ |+

I1PH 10

+ |+ [+ |+ |+

ITPH 11

ITPH 12

ITPH 13

IIPH 14| +

ITPH 15

IIPH 16

ITPH 17

I1PH 18

ITPH 19

ITPH 20

I1PH 21

ITPH 22

ITPH 23
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/. MaTpuus BiANOBIAHOCTIi NPOrpaMHHUX Pe3yJIbTATIB HABYAHHA TAa KOMIIETEHTHOCTe

I[TPH 1
I[TPH 2
ITPH 3
I1PH 4
ITPH 5
I[TPH 6
I[TPH 7
ITPH 8
I[TPH 9
ITPH 10
I[TPH 11
ITPH 12
ITPH 13
I[TPH 14
ITPH 15
ITPH 16
ITPH 17
ITPH 18
ITPH 19
ITPH 20
ITPH 21
I[TPH 22
ITPH 23
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