MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

HAIIIOHAJII;H}{IFI TEXHIYHUI YHIBEPCUTET
«XAPKIBCBbKUH NOJITEXHIYHUU IHCTUTYT»

Kadenpa _ nBuUryHiB Ta riOpUIHUX EHEPIETUIHUX YCTAHOBOK

(ma3Ba)
3ATBEPIXYIO»
3aBiqyBau Kadeapu JIBUTYHIB Ta T1OPWIHUX EHEPTeTUYHUX YCTAHOBOK
(ma3Ba xadenpu )
Cepriit KPABYEHKO
(migmuc) (imitiamm Ta mpizBHIIe)
«_» 2022 poky

POBOYA NIPOIT'PAMA HABYAJBHOI JJUCLHUILIIIHA

TpchnopTHi 3aco0u 3 JABUTI'YHaAMH Ta I‘i6pI/II[HI/IMI/1 CHJIOBUMHU YCTaHOBKaMH
( Ha3Ba HABYAILHOI TUCITUILTIHN)

PIBEHB BHINOI OCBITH _ IEPIITUH
nepiuuii (bakanaBpcbkuil) / pyruii (MaricTepcbKuii)

rajxy3b 3HaHb__14 EiieKTpu4Ha iHX)eHepis
(ump 1 Ha3Ba)

cuneriaibHICTh, 142 EHepreTrnyHe MammmHOOYaAYBAHHS
(umdp i Ha3Ba )

ocBiTHs Tiporpama _EHepreruka

(Ha3Ba )

BUJT JUCITUTUTIHY __TIpodiTbHA MIATOTOBKA
(/3arampna miaroroBka /mpodeciiiHa miaAroToBKa/ IUCIMILTIHA BIIBHOTO BUHOOPY)

¢bopma HaBYaHHS _JIEHHA

(nenHa / 3a04Ha)

XapkiB — 2022 pik



JIMCT 3ATBEP/KEHHS

Po6oua nporpama 3 HaBYaJIbHOI JUCHUIUTIHU « TpaHCcOpTHI 3ac00M 3 IBUTYHAMU Ta

riOpUAHUMU CUIIOBUMHU YCTaHOBKAMM)Y

(Ha3Ba TUCHIUILTIHM)

Po3poOHukwu:
CT. BUKJajad., K.T.H., Amnaromiit CABUEHKO
(mocasa, HAyKOBHIA CTYIIIHE Ta BUEHE 3BAHHS) (trigrmc) (iHimian® Ta mpi3BUILE)

Po6oua nporpama po3riisiHyTa Ta 3aTBep/KeHa Ha 3acijaHH1 Kageapu

JIBUT'YHIB Ta T10pUIHNUX €HEPIETUYHUX YCTAHOBOK

(ma3Ba kaenpn)

[IpoTokon Big «__ » 20 poky Ne

3aBinyBau kadenpu JiralEY Cepriii KPABYEHKO

(na3Ba kadenpu) (migmuc) (iniuianu Ta mpi3BHILE)



JIMCT NOT'OZKEHHSA

Hlngp Ta Ha3Ba OCBITHEOT 116 I'apanTa OII1 [Tignuc, nata
porpamu
142 Enepretuune Oxcana JINTBUHEHKO
MaluMHOOYAyBaHHS

['onoBa rpynu 3a0e3neyeHHs

CHEeIlaIbHOCTI

[Tnnsos B.O.

(ITIb, mignwc)

« » 20 p.




JUCT NEPE3ATBEPI)KEHHS POBOUYOI HABYAJILHOI TIPOTPAMHU

JlaTa 3acigaHHs
kadenpu —
po3pobnuka PITH/]

Howmep
IIPOTOKOITY

ITignuc
3aBigyBava
kadeapu

[Tigmmac ronosun HMK (mnst qucrumonia
3arajgbHOI MiATOTOBKY Ta JUCIUILTIH
npodeciitHoT MATOTOBKHU 3a CIEIIaIbHICTIO)
a00 3aBimyBaua BUIYCKOBOI Kadeapu (s
JTUCIUTIIIH TpodeciitHOT MArOTOBKH 31
cneriam3zarii, sskio PITHJL po3pobiieHa He
BHITYCKOBOIO Ka(eIporo)




META, KOMIIETEHTHOCTI, PE3YJIbTATU HABYAHHA

TA CTPYKTYPHO-JOT'TYHA CXEMA BUBYEHHSI HABUAJIBHOI

TV CHMILITHA

Merta BHUBYEHHS AUCHUILIIHU «TpaHCHOpTHI 3acO00M 3 JBUTYHaMH Ta T1OpUIHUMH
CHJIOBUMH YCTAaHOBKaMI» — Ha OCHOBI 3a0€31eueHHs PO3YyMiHHS OCHOBHUX MPUHITUIIIB
(GYHKI[IOHYBaHHSI JIBUTYHIB BHYTPIIIHBOTO 3TOPSHHA C(HOPMYBAaTH YSBJICHHS PO
0COOJIMBOCTI KOHCTPYKIIii €HEPTETUYHNX YCTAHOBOK, 110 OOYMOBIICHI BUMOTaMH, SIKi
XapakTepHl A KOXKHOTO 3 BUJIB TPAHCIOPTHUX 3aco0iB. OTpUMaTH HAaBUYKU 3
KOMITJIEKCHOT'O aHaJTi3y TATOBO-TUHAMIYHUX XapaKTEPUCTUK TPAHCTIOPTHOTO 3ac00y B

3aJIe)KHOCTI BiJ] pIBHS MOTYXHOCTI €HEPTeTHYHOT YCTAaHOBKH.

Kommerentnocti: ®K1; OK2; ®K3; ®K4; OK5; ®K6; OK7; OK8; ®K9; OKI10;

DOK11: K 12; PKC4-1; OKC4-2; DKC4-3; DKC2-1.

Pesynpratun nHapuanus: I1P3; T1P4; IIPS; I1P6; I1P10; ITP11; ITP12; I1P13; I1P14,

[1P15; T1P16; I1P17; T1P18; ITPC4.1; T1PCA4.2; ITPC4.3.

CTpyKTYypHO-JIOT1YHA CXE€Ma BUBUCHHS HABYAIHHOI JUCITUILIIHN

[lonepeHl JUCHUIUIIHY:

HacTynHi AMCIMILIIHHA:

Bceryn no crienianbHOCTI: OCHOBHU
JBUTYHIB Ta IOPUIHUX €HEPreTUYHUX
YCTaHOBOK TPAHCIIOPTHHUX 3aCO01B.
O3HaliomMya IpakTUKa

JlnHaMika Ta MIIHICTh CHIIOBUX
arperariB TpaHCIIOPTHUX 3aC001B

KoHcTpykinli eHepreTHuHrUX YCTaHOBOK
TPAHCIIOPTHUX 3aC001B

Excrutyarartist Ta peMOHT CHJIOBHX
arperariB TPaHCIIOPTHUX 3aC001B

Teopis 1BUTYHIB BHYTPIIIIHHOTO
3TOPSTHHS

BunpoOyBaHHS CHJIOBUX arperartiB
TPAHCIIOPTHUX 3aCO0IB

XIMMOTOJIOT'1Sl Ta HYJIb-BYTJIEBOJHEBI
JDKepesia AKUBJICHHS CUJIOBHX arperaris
TPaHCTIOPTHUX 3ac001B




OIMC HABYAJBHOI JUCHMILITHA
(pOBHO,Z[iJI HAaBYaJIbHOI'O 9acCy 3a CCMCCTPpaMHU Ta BUAAMHU HABYAJIIbBHHUX BaHSITB)
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CriBBIJTHOIIEHHS KIIBKOCTI TOJMH ayAUTOPHUX 3aHSTH JO 3arajibHOr0 00CAry CKIIaae
42,6 (%):



CTPYKTYPA HABUAJIBHOI JJUCHUIJITHUA

Ne 3/m.

BI/IﬂI/I HaBYAJIbHUX 3aHATH
(J1, JI3, 113, CP)

Kinexicts ronua

Homep cemecTpy (SKIIO AUCHMIUTIHA BUKIATAETHCS
y JEKUIBKOX ceMecTpax).
HazBu 3MicTOBUX MOJTYJIiB.
HaiimenyBaHHS TeM Ta MUTaHb KOXKHOTO 3aHATTS.
3aBaaHHs HA CAMOCTIHHY poOOTY.

Pexomennosana
niTepatypa (6azosa,

JIOTIOMD>KHA)

N

w

4

ol

=

Monayas 1. [Ipu3HayeHHsI Ta VCTPiii eHepreTHYHHUX
YCTaHOBOK 3 JIB3

Tema 1. Beryn. Ilpeamer i 3aBaaHHsa Kypey. IcTopuyHumii
orisia. Knacudikaris cumoBux yctaHoBok 3 JIB3.

Tewma 2 Verpiii ABUTYHA BHYTPIIIHEOTO 3rOPSTHHS SIK
OCHOBHOI CHJIOBOI YCTAHOBKH Ha TPAHCIOPTI

Cucmemu nogimponocmayanms

CucreMu NOBITPONOCTAYaHHS U3€1B, OEH3MHOBUX Ta
razoux JIB3. Cucremu 3 HajayBoM Ta 0€3 HAIYyBY.
3acobu ounieHHs noBiTps. KoHCTpyKIIii moBiTpooywc-
HUKIB. BUMOr# 710 NOBiTpOOYUCHHKIB. 3acobu
OXOJIOMKEHHS NOBITpA. KOHCTPyKIIiT 0X0NI01KyBayiB.
Konctpykiii 0xomo/pKyBadiB HOBITpPSI.

I3

[TpusHaueHHs eneKkTpodaKkeIbHUX MiIIrpiBavyiB MOBITPS
Ta ix ycrpit. Jlekommpecopu.

Oco06MBOCTI CUCTEM MOBITPSINOCTOYAHHS JIETKOBUX Ta
BaHTa)XHUX aBTOMOO1IIB, TPAKTOPIB Ta KOMOAHIB.

Bunyckni cucmemu.

Bumoru n0 BummyckHux cucrem. TemmepatypHi
KoMneHcatopy. HeliTpanizaropy TOKCHYHMX PEYOBUH B
BimparboBaHux razax. Caxesi puibtpu. [mynHuku.

I3

VYerpiit TepmiuHnX HelTpanizaTtopis. [pusHaueHHs Ta ycTpii
MOTOPHHX TaJIbM. A~ 30H]IH.

Tanueni cucmemu 6en3unosux ma ouzenvhux /IB3.
ExcriyaramiiiHo-TexHIYH1 BUMOTH 710 OeH3uHIB. bymoBa
TePMETHYHHUX Ta MOMYTePMETUYHUX CHCTEM. Y CTpiii
MAJTMBHUX CUCTEM 3 €JICKTPOHHUM KEpYyBaHHSIM. Arperatu
MAJIMBHOI CUCTEMHU 3 €JIEKTPOHHUM

KepyBaHHAM. EkcrityaTaiiiifHoO-TeXHIYHI BUMOTH JI0
JI3EIbHUX NAMB. By/0Ba MalMBHUX CUCTEM
ABTOTPAKTOPHUX, TETUIOBO3HUX Ta CYTHOBHX JIM3EMiB. 3aCO0M
OYMIIICHHS OCH3UHIB Ta JU3EILHUX TauB. Bumoru 110
(bUIBTPIB NATMBHUX CUCTEM.

I3

VYerpiii akyMyaSTOPHUX TTAJTMBHUX CUCTEM JTU3ENTIB. ATperaTti
AKyMYJIATOPHOI [TAJIMBHOI CUCTEMM .

Tanueni cucmemu 2az3o8ux 0BUYHIE.
®i31K0- XIMIYHI XapaKTEPUCTUKU IA30BHX MANMB. Y CTpiid
MAJMBHUX CUCTEM IS 3KIDKEHUX Ta3iB.




Tewma 3. bynoBa ycTaHOBKM 3 aBToTpaKTopHuMu J[B3.
BynoBa aBTOTpaKTOpHUX TIOPHIHIX EHEPTETUIHHUX
YCTaHOBOK.

Knacudikarist aBroTpakTopHuX ycranoBok. KomicHi Bemydi
MexaHi3Mu. [ 'yceHnuHi Bemy4i Mexanismu. Bumoru 110
JIBUTYHIB aBTOTPAKTOPHUX YCTAHOBOK.

I3

BynoBa crII0BUX YCTaHOBOK JIETKOBUX Ta BAHTKHHUX Ta
TiOpUTHIX aBTOMOOLTIB.

I3

bynoBa aBTOTPaKTOPHUX YCTAHOBOK.

BusHaueHHS IOTY)KHOCTI IBUTYHA aBTOMOOLIS Ta TPAKTOPa.
[Tepenayi Ta TAroBi XapaKTEPUCTUKU aBTOTPAKTOPHHX

ycTaHoBok 3 JIB3.

Moayab 2. XapakTepuCcTUKU TPAHCIIOPTHUX 32C00iB 3
AB3

Tewma 4. IncabHa TAroBa XapaKTEpUCTHKA CYXOITYTHHX
ekinaxiB. TsroBi xapaktepuctuku JIB3 Ta iHIIKX IBUTYHIB, X
KOMOIHYBaHHS B CKJIAJIi TIOPHTHIX €HEPreTHYHUX YCTaHOBOK.

I3

Ilepenayi Ta TITOBI XapaKTEPUCTUKN aBTOTPAKTOPHUX
ycTaHoBOK 3 JIB3.

I13

16

BukonanHs, ohopMIIEHHS Ta 3aXHACT PO3paX YHKOBO-
rpadiudoi pobotr «P0o3paxyHOK TSTOBO-AMHAMIYHHIX
[MOKA3HUKIB TPAHCIIOPTHOIO 3aC00Y»

Tema 5. IlepeTBOopeHHs TAroBUX XapakTepuctuk JIB3 3a
JIOTIOMOIOK0 MEXAHIYHUX [epeIay, TAPOMEXAHIYHUX Ta
CIIEKTPUYHUX IIepeIay.

I3

TSroBi XapakTePUCTUKH MTAPOBUX MAIIIMH Ta Ta30TypOIHHUX
JIBUTYHIB.

Tewma 6. bynoBa TEIIOBO3HUX YCTAHOBOK.

Knacudikarist TeroBo3iB. Bumoru 10 TenioBo3HUX
JBUTYHIB. KOMITOHOBKA TEMJIOBO3HHX CHJIOBHX YCTaHOBOK.
Oco0MBOCTI eKCIUTyaTallii TETIOBO3HUX CUIIOBUX
ycTaHOBOK. OcOOIMBOCTI KOMITIOHOBKH CHJIOBUX YCTaHOBOK
MaricTpajJbHHX Ta MAaHEBPOBHX TerUIoBo3iB. [lepenayi ta
TATOBI XapaKTEpHCTHUKH TEIUIOBO31B. byosa
TiIPOMEXaHIYHMX MTepefiad B TEIUVIOBO3HUX YCTAaHOBKAaX

J3

BusHaueHHs TOTYKHOCTI IBUTYHA TETUIOBO3HOI CHIIOBOI
YCTAHOBKU.

Tema 7. bynoBa cyIHOBHX YCTAHOBOK.
KoMIoHOBKa CyTHOBHX CHJIOBHX YCTaHOBOK. OCOOIMMBOCTI
eKCIDTyaTallli CyJTHOBUX CHJIOBHX YCTaHOBOK.

Tema 8. Crarionapsi eHeprerrudi yeraHoBkH 3 JIB3 ta ix
XapaKTEPUCTUKUA

Pazom (roaun)

64




CAMOCTIMHA POBOTA

Ne . o Kinbkicth
o/ Ha3sBa Bu1iB caMOCTiifHOT poOOTH -
1 |OnpanboByBaHHS JIEKIIHHOTO MaTepiary 8
2 |[linrotoBKa 0 MPaKTHYHHUX(J1TA0OPATOPHHX, CEMIHAPCHKKX) 3aHATh 8
3 CamocTiliHe BUBYCHHSI TEM Ta MMUTaHb, K1 HE BUKIIAJAIOTHCS
Ha JICKITIHHNAX 3aHATTIX 20
4 | BuxonanHs inauBigyansHoro 3apaanns: KII 50
5 [[Hmni Buam camMoCTiHHOT pOOOTH
Pazom 86

THIMBLIY AJILHI 3ABJAHHS
KII

(B IHAWBITYaTEHOTO 3aBIAHHS)

. : Tepminu
No Ha3Ba 1HAMBIIyanbHOTO 3aBJaHHS
o - BUKOHAHHS
3/m Ta (ab0) ¥oro po3aiiB :
(Ha SIKOMY THKHI1)
Po3paxyHOK TSATOBO-IMHAMIYHUX MMOKA3HUKIB 15 Tmxnens
TPaHCIOPTHOTO 3aC00y

METOJIU HABYAHHS
(HADAETHCS OMMC METO/IIB HAaBYAHHS )
BukopucToBYIOThCS CIIOBECHI METOAM HABYAHHS (JICKIIi1, MOSACHEHHS, IHCTPYKTaX1),
Hao4H1 MeTou (TIpe3eHTallii, 1TI0CTpallii, IEMOHCTpAIlil), IPAKTUYHI METOIU
(mpakTU4HI Ta 1a00paToOpHi PoOOTH).

METOAU KOHTPOJIIO

[loTouHMI KOHTPOJIb peani3yerbest y (OpMi ONMUTYBAaHHS, 3aXUCTY PO3PAXyHKOBOI 1
nabopaTOpHUX POOIT, MPOBEACHHS MOIYJbHUX KOHTPOJbHUX poOiT. KoHTposb
CKJIaJIOBOi pOOOYOi Mporpamu, sSKa OCBOIOETBHCS IIJI Yac CaMOCTIHHOI pobOoTh
CTYJEHTa, IPOBOJUTHC:

- 3 JIEKIITHOTO MaTepialy — MUISIXOM MePEeBIPKU KOHCIICKTIB;

- 3 TOPaKTUYHHUX (J1a0OpaTOPHHMX) 3aHATh, IHAMBIAyaJbHUX 3aBIaHb — 3a
JI0TIOMOTO10 MEPEBIPKU BUKOHAHUX 3aBJIaHb.
KoHTponb BUKOHaHHS pO3paxyHKOBOI pOOOTH BKJIIOYAE MOTOYHUN KOHTPOJIb 3a
BUKOHAHHSIM PO3/ILTIB POOOTH Ta 3aXMUCTY IO 3aBEPILICHHI.
CemecTpoBUi KOHTPOJIb MTPOBOJUTHCS Y GOPMI €K3aMEHIB (3 OL[IHKOIO).
CTyneHT BBaXa€TbCsl JAOMYIIEHUM JI0 CEMECTPOBOTO KOHTPOJIIO 3 HaBYaJIbHOI
JUCIUIUTIHM 32 YMOBU MOBHOIO BIANPALIIOBAHHS YCIX MPAaKTUYHUX, JA0OPATOPHUX
3aHATb.



PO3ITIOALJI BAJIIB, AKI OTPUMYIOTDb CTYJAEHTH, TA IIKAJIA
OLIHIOBAHHSA 3HAHDb TA YMIHb (HAIIIOHAJIBHA TA ECTYS)

[ToTounuit KOHTpOJb Nepeadadyae HasSBHICTh JIBOX KOHTPOJBHUX POOIT Ta
BUKOHAHHS 1HJMBIIyaJIbHOTO 3aBJaHHs y BUTJsIAlI pedepary. KoHTposibHI poboTH
BMIIIYIOTh 2-3 TEOPETHYHI MHUTAHHS 3a BHBYCHUM TCOPETUYHUM Ta 3aCBOECHUM
MPAKTUYHUM MaTepiajoM.

Pe3ynpTaT KOHTPOIIB CKJIAMAlOTh OCHOBY JUISi BHCTaBIICHHS OIIHOK 32
HanioHaJpHOO mkanor ta ETSC.

3a pesynbTaTaMM BHUBYEHHS KypCy CTYJIEHTH CKJIAJal0Th €K3aMEH.
Ex3amenarliiina oIjiHka OKpeMO BpaxoBY€ pe3yJbTaT HAIMCAHHS KYPCOBOTO MPOEKTY.

Taoaunsa 1. — Po3noaij 6aJ1iB 119 OIHIOBAHHSA VCIIIMHOCTI CTYICHTA JUISA ICIUTY

KontponreHi | JJaboparopHi KII | PI3 [nauBITyanbH1 Tomo | lermt | Cyma
pobotu pobotu 3aBJIaHHS
70 30 70 100

Ta6mu 2. [llkana oniHOBaHHS 3HaHb Ta YMIHb: HalioHaiabHa Ta €CKTC

Cyma 6an1B... 32 BCl BUIH Ouitrka ECTS . Ominka
HaBYaJIbHOI JISUILHOCTI 3a HAILIOHAJIBHOIO IIKAJIOI0
90 ...100 A BIJIMIHHO
82 ... 89 B no0pe
74 ... 81 C
64 ...73 D 3aJ0BILHO
60 ... 63 E
3559 EX HE3aJ0BIIBHO 3 MOKJIUBICTIO
TIOBTOPHOTO CKJIaJITaHHS
HE3aJ0BUILHO 3 000B’ I3KOBUM
0...34 F NOBTOPHUM BUBUYEHHSIM
TUCLIUATLIIHA
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HABYAJILHO-METOIMYHE 3ABE3NEYEHHS
HABYAJILHOI JUCHUILITHA

CxmaioBUMH 4aCTHHAMHU KOMIUIEKCY HAaBYAJIbHO-METOIUYHOTO 3a0e3MeueHHs
HaBYAJIBHOI JUCIUIUIIHM € KOHCIEKT JICKIIH, 3aBJaHHS ISl CaMOCTIHHOI po0OoTH,
MUATAHHSA I MOTOYHOTO Ta TiJCYMKOBOTO KOHTPOJIIO 3HAHb CTYJCHTIB Ta IHIII
METOJIMYHI MaTepiaiv, sIKi € B HasIBHOCTI Ha caiiri: http://web.khi.kharkov.ua/diesel

PEKOMEH/IOBAHA JIITEPATYPA
bazona miteparypa

1 | Abpamuyk @.1., I'yrapeBuu 1H0.D., Honranos K.€., Tumuenko [.1.
ABtoMoOUTbHI nBUTYHU: [limpyunuk — K.: Apicreit, 2004. — 476 c.

2 | Mapuenko A.Il., Psa3zannes M.K., [llexoBuop A.®. JIBUryHH BHYTPIIIHBOTO
sropsiHHs: Cepis miapyuyHukiB y 6 tomax. T.1. Po3poOka KoHCTpykuii
(GopcoBaHMX JBUTYHIB HA3eMHUX TpaHCIOpTHHX MamuH./, 3a pen. A.IL
Mapuenka ta A.®D. [llexoBiosa. — Xapkis: [Ipamop, 2004. — 384c.

3 | Mapuenko A.Il., Tlapcananos I.B., ToBaxusucekuit JIJI., [llexoBiioB A.D.
JIBurynu BHyTpimHbOro 3ropstHHs: Cepis miapydHukiB y 6 tomax. T.S.
Exonorizamis JIB3. /3a pen. A.Il. Mapuenka ta A.® IllexoBuoBa. —XapKiB:
[Tpamnop, 2004. — 360 c.

4 | Marchenko, A. Research and Innovation to Improve the Efficiency of Modern
Diesel Engines / A. Marchenko, I. Parsadanov, V. Pylyov, O. Osetrov, L. Oleh,
S. Kravchenko, O. Trynov, D. Meshkov, S. Bilyk, A. Savchenko, I. Rykova
and R. Aryan. 2022

JlonoMixkHa JiTeparypa

5 | Electric and hybrid vehicles power sources, models, sustainability,
infrastructure and the market; Elsevier Gianfranco Pistoia — 2010. 645 p.

6 | AIL Mapuenko, M.K. Psizanues, A.®. IllexoBuos. [BUryHH BHYTPILIHBEOTO
sropsiHHs: Cepisg miapydyHukiB y 6 Tomax. T.2. JloBoaka KOHCTPYKIIIH
dbopcoBaHMX IBUTYHIB HA3eMHHMX TPAHCIOPTHUX MalMH. / 3a PEIaKIlero
npod. A.Il. Mapuenka, 3aci. nisiaa Hayku Ykpaiau mpod. A.@. [llexosiosa
— Xapkis: Bugasu. nentp HTY “XIII”, 2004. — c.

THO®OPMAIIMHI PECYPCH B IHTEPHETI

1. http://web.khi.kharkov.ua/diesel — caiiT kadenpu ABUTYHIB BHYTPIIIHBOT'O 3TOPSHHS
HTY «XII».

2. http://library.kpi.kharkov.ua — caiit HaykoBo-TexHiuHO1 0i0mioTekn HTY «XITI».
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