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ADNOTARE

Tema proiectului: ,,Studiu comparative al eficientei energetice a diferitelor tipuri de sisteme de
propulsie pentru vehicule hibride si electrice”
1. Proiectul a fost realizat la Departamentul Transport.

2. Realizat de: Capanji Nicolai.
3. Coordonator: conf. univ., dr., Gorobet Vladimir.
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Textul adnotarii:

Lucrarea de masterat pe tema ,,Cercetare comparativd privind eficienta energetica a
diferitelor tipuri de instalatii de propulsie hibride si electrice ale automobilelor” este dedicata unei
analize comparative complexe a eficientei energetice a tipurilor moderne de instalatii de propulsie
hibride si electrice ale autoturismelor in conditii reale de exploatare. Aceasta este determinata de
provocdrile strategice ale prezentului: epuizarea rezervelor de combustibili fosili, ndsprirea
cerintelor ecologice internationale (inclusiv introducerea standardelor Euro 7 si analoge), precum
si trecerea globala a industriei auto catre tehnologii cu emisii reduse de carbon si sustenabile.
Diversitatea solutiilor existente pe piatda — de la hibride usoare (MHEV) pana la vehicule electrice
cu baterie (BEV) si hibride plug-in (PHEV) — creeaza dificultdti semnificative in evaluarea
obiectiva a eficientei energetice reale si a caracterului ecologic al acestora, ceea ce este relevant
atat pentru consumatorii finali, cat si pentru organele de reglementare de stat.

Scopul lucrdrii este realizarea unei analize comparative complexe a eficientei energetice si
ecologice a instalatiilor de propulsie perspectiv ale autoturismelor, ludnd 1n considerare intregul
lant energetic — de la sursa de energie pana la transformarea acesteia in lucru util la roti (abordarea
,»Well-to-Wheel” — ,.de la sonda la roti”).

In prima parte a lucrarii este realizat un studiu istoric al dezvoltirii tehnologiilor hibride si
electrice in constructia de automobile, incepand de la experimentele timpurii din secolul al XIX-
lea si pana in prezent.

In partea a doua a lucrérii sunt examinate bazele teoretice ale evaludrii eficientei energetice
a vehiculelor de transport, cerintele normative actuale privind economia si caracterul ecologic al
transportului auto, este efectuatd sistematizarea si clasificarea arhitecturilor existente ale
instalatiilor de propulsie hibride si electrice; sunt analizate principalele surse de pierderi de energie
si principiile fizice ale compardrii eficientei energetice a diferitelor tipuri de instalatii de propulsie
hibride si electrice ale vehiculelor de transport: unde se ,,pierde” energia; sunt studiate
compromisurile energetice si ecologice inerente diferitelor arhitecturi hibride si tractiunii complet
electrice.

Partea a treia a lucrdrii este dedicatd analizei comparative a eficientei energetice a

instalatiilor de propulsie hibride si electrice. Este studiatd metodologia analizei comparative a
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eficientei energetice a instalatiilor de propulsie hibride si electrice. Este realizatd o analiza
comparativa a costurilor de exploatare pentru utilizarea sistemelor hibride ale vehiculelor de
transport (HEV), hibride plug-in (PHEV) si vehicule electrice cu baterie (BEV) in conditiile
Republicii Moldova la data de decembrie 2025, tinand cont de preturile actuale la purtatorii de
energie si electricitate.

Partea a patra a lucrdrii reprezintd sectiunea calcul-experimentald de comparare a
cheltuielilor de exploatare pentru BEV si hibride in Moldova (la data de decembrie 2025), sunt
analizate rezultatele testelor conform ciclurilor unificate (NEDC, WLTP, EPA si CLTC) si
raportul lor cu consumul energetic real, este examinat aspectul economic al eficientei energetice a
instalatiilor de propulsie hibride si electrice ale automobilelor si perspectivele de dezvoltare a unor
astfel de instalatii de propulsie.

In partea concluziva a lucrarii sunt formulate concluziile principale, recomandarile practice
privind alegerea celui mai eficient energetic tip de instalatie de propulsie n functie de scenariile
de utilizare, conditiile climatice si particularititile exploatérii, precum si recomandari pentru
consumatori, organele de stat si producatorii de tehnica auto.

Rezultatele obtinute au permis identificarea celor mai eficiente energetic tipuri de instalatii
de propulsie pentru diferite scenarii de exploatare (ciclu urban, calatorii interurbane si pe distante
lungi, conditii de clima rece si calda, utilizare comerciald si de serviciu). Pe baza lor au fost
formulate recomandari practice privind alegerea tipului optim de instalatie de propulsie hibrida
sau electrica in functie de conditiile concrete de exploatare, factorii climatici, structura nevoilor
de transport si criteriile prioritare ale proprietarului (economie, caracter ecologic, confort,

autonomie).



ANNOTATION

1. The theme of the project: “Comparative Study of Energy Efficiency of Various Types of
Hybrid and Electric Powertrains for Passenger Cars”

The project is carried out at the Department of " Transports "

Project author: Kapanji Nikolai

Scientific adviser: PhD in Technical Sciences, Associate Professor VIadimir Gorobets
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Annotation text:

The master’s thesis entitled “Comparative Study of Energy Efficiency of Various Types of
Hybrid and Electric Powertrains for Passenger Cars” is dedicated to a comprehensive comparative
analysis of the energy efficiency of modern types of hybrid and electric powertrains for passenger
cars under real-world operating conditions. The work is motivated by key contemporary
challenges: depletion of fossil fuel reserves, tightening of international environmental regulations
(including the introduction of Euro 7 and similar standards), and the global automotive industry’s
transition toward low-carbon and sustainable technologies.

The wide variety of solutions available on the market — ranging from mild hybrids
(MHEV) to battery electric vehicles (BEV) and plug-in hybrid electric vehicles (PHEV) — creates
significant difficulties in objectively assessing their real-world energy efficiency and
environmental performance. This issue is highly relevant both for end consumers and for
government regulatory authorities.

The aim of the work is to conduct a comprehensive comparative analysis of the energy
efficiency and environmental performance of prospective passenger car powertrains, taking into
account the full energy chain — from the primary energy source to the conversion of energy into
useful work at the wheels (the “Well-to-Wheel” approach).

In the first part of the thesis, a historical overview of the development of hybrid and
electric technologies in the automotive industry is presented, starting from early experiments in
the 19th century up to the present day.

The second part covers the theoretical foundations of assessing vehicle energy efficiency,
current regulatory requirements for fuel economy and environmental performance of automotive
transport, systematization and classification of existing hybrid and electric powertrain
architectures; analysis of the main sources of energy losses and the physical principles underlying
the comparison of energy efficiency among different types of hybrid and electric powertrains;
identification of where energy losses occur; and examination of the energy and environmental

trade-offs inherent to various hybrid architectures and fully electric propulsion systems.



The third part is devoted to the comparative analysis of energy efficiency of hybrid and
electric powertrains. It examines the methodology for comparative evaluation of energy efficiency,
and performs a comparative analysis of operating costs for hybrid electric vehicles (HEV), plug-
in hybrid electric vehicles (PHEV), and battery electric vehicles (BEV) under the conditions of the
Republic of Moldova as of December 2025, taking into account current prices for energy carriers
and electricity.

The fourth section presents the calculation-experimental part, comparing the operating
costs of BEVs and hybrids in Moldova (as of December 2025). It analyzes the results of tests
conducted under standardized driving cycles (NEDC, WLTP, EPA, and CLTC) and their
correlation with real-world energy consumption. The economic aspect of the energy efficiency of
hybrid and electric powertrains is also evaluated, along with prospects for their further
development.

In the concluding part, the main findings are formulated, along with practical
recommendations for selecting the most energy-efficient type of powertrain depending on usage
scenarios, climatic conditions, and operational specifics. Recommendations are provided for
consumers, government authorities, and automotive manufacturers.

The results obtained made it possible to identify the most energy-efficient types of
powertrains for various operating scenarios (urban driving cycle, intercity and long-distance travel,
cold and hot climate conditions, commercial and service use). Based on these findings, practical
recommendations have been developed for choosing the optimal hybrid or electric powertrain type
depending on specific operating conditions, climatic factors, transport needs structure, and the

owner’s priority criteria (economy, environmental impact, convenience, range).
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TekcT aHHOTaLMU:

Marucrepckasi pabora Ha Temy «CpaBHUTEIBHOE HCCIIEeA0BaHNE YHEProdhPeKTHBHOCTH
Pa3IMYHbIX TUIIOB THOPHUIHBIX U 3JIEKTPUUYECKUX CUIIOBBIX YCTAHOBOK aBTOMOOMUJICH » MOCBSIIIEHA
KOMIUIEKCHOMY CpPaBHUTEIBHOMY aHalu3y JHeprodG(eKTUBHOCTH COBPEMEHHBIX THUIIOB
THOPUAHBIX W DIIEKTPUYECKUX CHJIOBBIX YCTAHOBOK JIETKOBBIX aBTOMOOWJICH B peallbHBIX
ycIoBHAX AKcrutyatanuu. OHa TPOAMKTOBaHA CTPATETMYECKHMMHU BBI30BAMHU COBPEMEHHOCTH:
UCcYepIaHNeM 3allacoB MCKOMAEMOr0 TOIUIMBA, Y)KECTOUCHHEM MEXTYHAPOIHBIX SKOJOTHUYECKHX
TpeOoBaHUil (B TOM YKCIie BBEACHUEM CTaHAapToB Euro 7 v aHaIOTWYHBIX ), a TaKKe TT100aTbHBIM
NEepexo70M aBTOMOOMJIBHONH OTpacid K HHU3KOYIJIEPOJHBIM M YCTOWYUBBIM TEXHOJOTHSM.
MHoroo0pa3ue CymecTBYIOIIMX Ha PBIHKE pemeHuii — oT msarkux rudpugo (MHEV) no
aKKyMyJIATOpHBIX 3nekTpomodunieit (BEV) u nmonkmouaembix rudpunos (PHEV) — co3paér
3HAYUTENbHbIE TPYAHOCTH MpPU OOBEKTUBHOM OLIEHKE MX pealbHON SHEprod(pPeKTUBHOCTU H
OKOJIOTUYHOCTH, YTO aKTyaJbHO KaK JUIi KOHEYHBIX IOTpeOWTEeNei, Tak M Ui OpraHoB

roCy/1apCTBEHHOI'O PETYJINPOBAHMUSL.

Lenbto paboThl SBISIETCS NPOBEIEHUE KOMIUIEKCHOTO CpPAaBHUTEIBHOIO aHalu3a
HEProd(PPEeKTUBHOCTH U HSKOJOTMYHOCTH MEPCHEKTUBHBIX CUIIOBBIX YCTAHOBOK JIETKOBBIX
ABTOMOOWJIEH, YYMTBHIBAIOLIEH IIOJIHYI0 SHEProlenoyky — OT MCTOYHHKA OHHEPruH J0
npeoOpa3oBaHusl €€ B MOJIE3HYI0 paboTy Ha Kosecax (moaxon «Well-to-Wheel» — «oT ckBakuHBI
IO KOJIECH).

B mnepBoif yactu pa®OTHI BBINOJIHEH HCTOPUYECKUH 0030p pa3BUTHS THOPUIHBIX U
AIIEKTPUYECKUX TEXHOJIOIMH B aBTOMOOWJIECTPOEHUHU HauWHas C paHHUX 3KCHepUMEHTOB XIX
BEKa U JI0 HACTOALIETO BPEMEHHU.

Bo Bropoii uacTm pabOTBl PACCMOTPEHBl TEOPETUUYECKHE OCHOBBI  OLIEHKU
HHEProd(PPEeKTUBHOCTH TPAHCHOPTHBIX CPEJICTB, COBPEMEHHBIE HOPMATHBHbBIE TPEOOBaHHS K
HKOHOMHUYHOCTHU U 3KOJIOTMYHOCTH aBTOMOOUIIBHOTO TPAHCIIOPTA, MPOBEACHA cUCTEMaTH3alus U
KJIacCU(UKALKS CYIIECTBYIOUINX apXUTEKTYp THOPHUIHBIX U JIEKTPUUYECKUX CUIIOBBIX YCTAHOBOK;
IPOaHAIM3UPOBAHBI OCHOBHBIE HCTOYHHUKH MOTEPh SHEPTUU U (PU3HUECKUE TPUHIUITBI CPABHEHUS

3Hep1‘03(b(l)eKTI/IBHOCTI/I PAa3JIMYHBIX THIIOB FI/I6pI/I,Z[HBIX M 3JICKTPUYCCKHX CHUJIIOBBIX YCTAHOBOK,



TPAHCHOPTHBIX CPEJICTB: TJ€ «TEPSETCS» SHEPrUsl; U3YUYEHbl SHEPTETUUECKUE U HKOJIOTUYECKHE
KOMITPOMUCCBI, TIPUCYIITUE PAa3HBIM THOPUIHBIM APXUTEKTYPAM H TOJTHOCTHIO IIIEKTPHIECKOMY
MPUBOY.

Tperbss yacTh paboOTHI MOCBSIIEHA CPAaBHUTEIHLHOMY aHaIM3y HHEprodddexTuBHOCTU
TUOPUAHBIX U AJICKTPUUECKUX CHUIIOBBIX YCTAaHOBOK. M3ydueHa MeToIuKa CpaBHUTEIHHOIO aHAIN3a
9HEeprodHPEeKTUBHOCTH THUOPUIHBIX U IJIEKTPUUYCCKUX CHIIOBBIX YCTAaHOBOK. BBINONHEH
CPAaBHHUTEIBHBIM aHAIN3 3KCIUTYaTallMOHHBIX 3aTpaT Ha HCIIOJIb30BAaHHE THOPHIHBIX CHCTEM
tpancnoptHeix cpeacts  (HEV), moakmouaembix rubpumoB (PHEV) u  akkymynsTOpHBIX
snekrpomobuteii (BEV) B ycioBusx Pecryomuku MosgoBa 1o COCTOsSHHIO Ha Aekabpb 2025 roaa
C Y4€TOM JIEUCTBYIOLIUX LIEH Ha SHEPTOHOCUTENIH U 3IIEKTPUYECTBO.

YerBEpThIii pa3gen pabOThl 3TO PacYETHO-IKCIEPUMEHTATIbHAS YacTh IO CPaBHEHHUIO
JKCILTyaTaluoOHHBIX pacxonoB BEV u rubpuaos B Monnose (1o coctosiHuio Ha aexadppb 2025),
MPOaHAIM3UPOBAHBI PE3YyJIbTaThl HCHbITAaHUN 10 yHUHUIMpoBaHHbIM Iukiaam (NEDC, WLTP,
EPA u CLTC) u wuX COOTHOILIEHHWE C pPEATbHBIM HHEPronoTpeOICHUEM, PaCcCMOTPEH
OKOHOMHYECKUH acleKT JHEeprodOEeKTHBHOCTH THUOPUIHBIX H JJIEKTPUYCCKUX CHIIOBBIX
YCTaHOBOK aBTOMOOMJIEH U MEPCIIEKTUBBI Pa3BUTHS TAKMX CHUJIOBBIX YCTaHOBOK.

B 3akmtounTenbHOl yacTu paboThl chOpMYIHPOBAHBI OCHOBHBIE BBIBOJIBI, IPAKTHUECKHE
PEKOMEHJAaMA TI0 BBIOOPY HambOosee SHEProdPQPEeKTUBHOTO THIIA CHUIOBOH YCTAaHOBKH B
3aBUCHUMOCTH OT CLIEHapUEB HCIIOJIb30BaHMsSI, KIMMATHUUYECKUX YCIOBUH M OcOoOeHHOCTEN
SKCILTyaTalluy, a TaKXKe JaHbl peKOMEHIAINH U1 TOTpeOUuTeNeil, rocy1IapCTBEHHBIX OPraHOB U
MIPOU3BOIUTENCH aBTOMOOHMIbHOM TEXHHUKHU.

[lonydyeHHble pe3ynbTaThl MO3BOJWIM BBIIBUTH HambOojee 3HEprod((eKTUBHBIE THUIIBI
CHWJIOBBIX YCTaHOBOK JJI pa3IMYHbIX CIEHApUEB OKCIUTyaTauud (TOPOJACKON  IUKJI,
MEXIYTOpPOAHUE U JATIbHEMATruCTpalbHbIE TOE3KH, YCIOBHUS XOJOJHOTO U >KAPKOr0 KIMMAarta,
KOMMEpPUYECKOe U CIy)eOHOoe UCToiab30BaHue). Ha ux ocHoBe chopMyTHUpOBaHbI MPAKTUYECKUE
PEKOMEHJIallUK 10 BHIOOPY ONTHMAJIBHOTO THIA THOPUIHOM WM DJIEKTPUYECKOW CHIIOBOM
YCTAaHOBKH B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHM dKCIUTyaTallu, KIMMAaTHYeCKUX (PaKTopoB,
CTPYKTYpbl TPAaHCHOPTHBIX HYXKJ U TPUOPUTETHBIX KPUTEPUEB BIaJeNblia (IKOHOMUYHOCTH,

9KOJOTUYHOCTD, y)l06CTBO, aBTOHOMHOCTB).
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BBEAEHUE

CoBpeMeHHOE  pa3BUTHE  ABTOMOOWJIBHOW  NPOMBILIUIEHHOCTH  XapaKTEepPH3yeTCs
MHTEHCUBHBIM I1€PEXOJOM OT TPAAULMOHHBIX MCTOYHUKOB PHEPIHMM K albTEpHATUBHBIM, OoJiee
9KOJIOTUYECKH YUCTHIM M 3HeprodddexruBHpiM. Ha (oHe rinobabHBIX BBI30BOB, CBSI3aHHBIX C
W3MEHEHHEM KIIMMaTa, POCTOM CTOMMOCTH HCKOIIAEMBIX TOILIIUB U Y>KECTOYEHHUEM IKOJIOTMYECKUX
HOPM, HaOJII01aeTCsl yCTOMYMBAs TEHACHIHS K AJIEKTPU(UKALIUN TPAHCIOPTHBIX cpencTB. OaHUM
U3 TPUOPHUTETHBIX HAINpPaBICHUH CTAaHOBHUTCS COBEPIICHCTBOBAHWE THOPUAHBIX U TIOJHOCTBHIO
JIEKTPUUECKUX CUIIOBBIX YCTAHOBOK, KOTOPbIE 00€CTIEUMBAIOT CHUKEHHUE BHIOPOCOB YTIIEKHCIOTO
rasa, MOBBIIIEHUE TOIUIMBHOM YKOHOMUYHOCTH U YIYYIIEHHE SKCIUIYaTaAllHOHHBIX XapaKTEPUCTHK
aBTOMOOMIIEH.

[Tpobnema >HEProdPPeKTUBHOCTH TPAHCHOPTHBIX CPEACTB SBISIETCS KIIFOUYEBOM B
KOHTEKCTE YCTOMYMBOIO pa3BUTHs TpaHCHOPTHOro cexropa. Ilo manHeIM MexayHaponHOro
sHeprerudeckoro arenTcTsa (IEA), Ha 101110 aBTOMOOMIIBHOTO TpaHCIIOpTa MpuxoauTcs 6onee 20
% MHMpOBOro MOTPeOJCHHsI NEPBUYHBIX IHEPIOPECYpPCOB M OKOJO YETBEPTU BCEX BBIOPOCOB
YIIJIEKHUCIIOTO ra3a. B cBs3u ¢ 3THM noBbIIIeHNE YHEPT0d(PPEKTHBHOCTH TPAHCIIOPTHBIX YCTAaHOBOK
npezcTaBisieT coboit oHO u3 Hanbomee 3 (PEeKTUBHBIX HANPABICHUH COKpAIIEHUS] HETaTHBHOTO
BO3/JCICTBUS aBTOTPAHCIIOPTA HA OKPY’KAIOLLYIO CPELy.

B mnocinegnue roxpl BeAaylmMe MHMPOBBIE AaBTOIPOU3BOJUTENIN AKTUBHO BHEAPSIOT
texHojoruu rudbpuansix (HEV, PHEV) u anexkrpuueckux (BEV) cunobix ycranoBok. OnHako
3¢ (HEKTUBHOCTH U PAllMOHATILHOCTD UX IPUMEHEHUS 3aBUCSIT OT MHOXECTBA (DaKTOPOB — OT THIIA
UCIIOJIb3YEMON CUCTEMBI DPEKYINEpallMM SHEPruu N0 KJIMMATUYECKHUX YCIOBUH M XapakTepa
JKCIUTyaTanuu. [MOpuIHBIE aBTOMOOWIM, COBMELIAIOIIME TPAJULMOHHBIA  JBUraTelb
BHYTPEHHEI0 CrOpaHMsl C 3JEKTPUUYECKUM IPUBOJIOM, OCTAIOTCS MPOMEKYTOUHBIM 3BEHOM Ha
MyTU K TOJHOM 3JeKTpUPHUKALMU TpaHCIIOpTa. B To ke BpeMst 3J1eKTpOMOOMIIN TEMOHCTPUPYIOT
BBICOKHMI MMOTEHIMAJ B YaCTH CHIKEHMS KCIUIYaTallMOHHBIX PACXOJ0B M HYJEBBIX JIOKAJIbHBIX
BBIOPOCOB, HO CTAJIKUBAIOTCS € MPOOJIeMaMK OTPaHUYEHHOTO 3araca X0/1a, JTUTeIbHOI0 BpEMEHU
3apsAIKU U 3aBUCHMOCTH OT UHPPACTPYKTYpPHI.

Jlis 0OBbEKTHUBHOTO BBIOOpA ONTUMAJIBHOW KOHCTPYKIMM CHJIOBOM YCTAHOBKM BayKHO
IIPOBECTU CPABHHUTEJIBHBIN AHAN3 JHEProd(p(PeKTHBHOCTH PA3JIMYHBIX THIIOB THOPUIHBIX H
JJIEKTPUYECKHUX CHCTEM, YUYUTBIBas TEXHUYECKHE, OKCIUTyaTallHOHHbIE U HKOHOMUYECKHE
napaMerpbl. Takoil aHanM3 MO3BOJISIET OINpPENeInTh, Kakasg KOHQUTypauus oOecrneuynBaeT
HaWIydlllee  COOTHOIIEHHWE  MEeXAY  3aTpaTaMd  dSHEpruu,  OKOJIOTMYHOCTBIO U

MPOU3BOAUTCIIBHOCTBIO ITPH PA3HBIX YCIIOBUAX SKCILTyaTallUuH.

12



B Pecniybnuke MonnoBa u crpanax Espormetickoro Coro3a BOIpocaM 3KOJIOTHYECKON 1
HHEPIreTUYECKON YCTOMYMBOCTU TpaHCIOpTa yxaensercs ocoboe BHUMaHuWe. EBpomeiickas
mupektrBa 2009/33/EC ot 23 anpens 2009 roma «O TMpOABUKEHUH SKOJIOTHYECKHA YHCTHIX U
SHEProd(PPeKTUBHBIX  TPAHCIOPTHBIX CPEACTB» U  HalMOHAIbHBIE MPOTrPaMMbI IO
JneKkapOOHU3alMK TPAaHCIOpPTa MPEAYyCMATPUBAIOT MEPEXO] K HU3KOYIJIEPOJHON MOOHIBHOCTH.
MoingaBckie HOpPMaTHBHBIE JOKYMEHTBl U CTPAaTETMYECKUE IUIAHBl PAa3BUTUS TPAHCIOPTHOIO
CEKTOpa TaKXe BKIIFOYAIOT LIEJIM MO CHIDKEHHUIO TTOTPEOJICHHS TOTIMBA U COKPAILIEHUIO BHIOPOCOB
CO, mocpencTBOM BHEIPEHUS THOPUTHBIX U AJIEKTPHYECKUX aBTOMOOMIICH.

Taxum o6pazom, uccienoBanue 3HeprodHHEeKTUBHOCTH PA3TUYHBIX THUIIOB THOPUIHBIX U
ANEKTPUYECKUX CHJIOBBIX YCTAHOBOK MPUOOPETAeT HE TOJBKO HAYYHYIO, HO U MPAKTUYECKYIO
3HaYMUMOCTh. ET0O pe3ynbTaTbl MOTYT OBITH MCIOJIB30BaHBI MIPHU Pa3padOTKe peKOMEHIAIMHA IS
aBTONPOU3BOAUTENIEH, TPAHCTIOPTHBIX NPEANPUATUH, a TAKKE IPU POPMUPOBAHUY HALTMOHATIBHOU
CTpaTeruy yCTOMYMBOTO TPAHCIIOPTA.

Henabio Hacrosimeii padoTbl SBISETCS MPOBEJICHHUE CPABHUTEIHHOTO aHalW3a
9HEProd(PPEeKTUBHOCTH PA3IUYHBIX THIIOB THMOPUAHBIX U DJIEKTPUUYECKUX CHIIOBBIX YCTAaHOBOK
aBTOMOOWJIEH C Y4YeTOM UX KOHCTPYKTHUBHBIX OCOOEHHOCTEW, pEXUMOB pabOThl U
9KCILTyaTalMOHHBIX YCIOBUH.

Jist mocTrKEHUS TOCTABICHHOM 1IeNT B paboTe PeIaloTcs CIeAyIOIre 3a1aqu:

1. IlpoBecTu 0030p COBPEMEHHBIX TUIIOB THOPHUIHBIX U AJIEKTPUUYECKUX CHIIOBBIX YCTAHOBOK,
UX NPUHIMIIOB pabOThl U KiIacCU(UKAIIIH.

2. Ompenenuts OCHOBHBIE KPUTEPHH W TOKA3aTeIH dHEProd(HEKTHUBHOCTH TPAHCIIOPTHBIX
CpPEICTB.

3. BBINOIHUTHG CPaBHUTEIBHBIN aHAN3 SHEProdPHEKTUBHOCTH PA3IMUHBIX THIIOB CHUIIOBBIX
YCTaHOBOK Ha OCHOBE PACUYETHBIX U IKCIIEPUMEHTAJIbHBIX TaHHBIX.

4. OLEHUTH SKOJIOTUYECKHE U SKOHOMUYECKHE IPEUMYIIECTBAa KaKI0ro THIAa YCTAaHOBKH.

s Pa3zpaboTaThb pPEKOMEHJAIMM 10 MOBBILEHUIO 3HEPro3(pPeKTHBHOCTH THOPUIHBIX U
ANEKTPUUECKUX aBTOMOOHIICH.

O0bexT uccje0BaHus — IMOPUAHbBIE U JIEKTPUUECKHE CUIIOBbIE YCTAHOBKH aBTOMOOMIIEH.

IIpenmer ucciieoBaHusA — MOKa3aTeNlnd dHEPro3(PPEKTUBHOCTU U HKCILUTyaTallHOHHBIE
XapaKTEPUCTHKHU JAHHBIX CUCTEM.

Hayynasi HoBM3HAa paboTHl 3aK/IIOYAETCSd B CHCTEMAaTHU3allMU COBPEMEHHBIX IAHHBIX O
FI/I6pI/IJIHBIX H JICKTPUYCCKUX CUIJIOBBIX YCTAHOBKAX C YUYCTOM PCAJIbHBIX yCJ'IOBI/II\/II OKCILTyaTauuun
N IPCAJIONKCHUN CPAaBHUTCIIBHBIX OLICHOK UX 3(1)(1)GKTI/IBHOCTI/I.

IIpakTHyeckas 3HAYUMOCTD 3aKJII0YAETCS B BO3MOKHOCTH UCIIOJIB30BAHUS PE3YJIbTaTOB
UCCIIEIOBaHMS JJIs1 ONTUMHU3ALUU KOHCTPYKIIMNA TPAHCTIOPTHBIX CPEJICTB, a TAKXKe JJIS BBIPAaOOTKU
MPEVIOKEHUN 110 CHIDKEHUIO SHEPronoTpeOJeHUsT W BBHIOPOCOB B TPAHCHOPTHOM OTpaciiu

Pecny6imkn Mosnona.
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