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MEPCHEKTHUBHI PA3BBUTHUSI ABTOMOBUJIEN
C T'MBPUJHOM CUJIOBOM YCTAHOBKOM

Cuoopoe M.B., 3ap Hu Jlun, Yuscesckuii K.B.,
Cemenos M.A., Cuoopoe B.H.

Paboma nocsswena sonpocy pazsumuist u KOMROHOBKe agmomoounet
€ 2UOPUOHOTL CUNOBOTL YCIMAHOBKOIL. B Hacmosiwee epemsi Habmoodaemcs
BHAUUMETLHBIN POCHL UX UCHOTb306AHUS, KOMOPbLL 000CHOBbIBACTCS
BBICOKUMU IKOHOMUUECKUMU U IKOLOSUYECKUMU NOKA3amenamu. IKo-
Jl0eudecKue noKazamenu 00CMuUaromes Nymem CHUNCEHUEM 8blOPOCO8
0Ompabomasuiux 2a308 3a cyem npuMeHeHus npeoodPa306anHol U Ha-
KONJIEHHOU DJIeKMPUHeCcKoll dHepaul. DIKOHOMUYeCKUe noxkazamenu 00-
CMuU2aiomest nymem pexynepayuy KUHemu4eckol sHepaull, mem camvlm
nogvLuUas MONAUSHYIO P pexmuernocms. Ilpu akmusHoM pazeumuu as-
momoduel ¢ 2ubpUOHOL CULOBOU YCMAHOBKOU, 8 MOM YUCTe HA mep-
pumopuu Poccuu, mpebyemcst cozoanue 0onoaHUmenbHuIxX YCaoeuil Ois
obecneyenus ux mexHuLecKu UCNPAasHO20 COCIMOSIHUSL.

Llenv — onpedenenue payuoHaIbHbIX cXemM KOMHOHOBKU SUOPUOHOL
CUNOBOUL YCIMAHOBK.

Memoo unu memooonozus npoeedenHus padbomsl: 6 Cmamve UCHONb-
308aHbl MEMOObL AHAIU3A TUMEPANTYPHBIX UCTIOUHUKOS.

Pe3ynvmamut: 8visigneHa nepenekmueHas KOMNOHOGKA 2UOPUOHOU
CUNIOBOU YCMAHOBKU 011 ABMOMOOUIA.

Oo6nacms npumenenus pe3yibmMamos: noIyueHHbvle Pe3yibmanbl
YenecooopasHo NPUMEHAMs 015 NOGLIUEHUST TNONAUBHAS IKOHOMUY-
HOCMU a8mMoMOoOUIell U CHUINCEHUSL MOKCUYHOCIU 8b1OPOCO8 0mpabo-
MABUIUX 2a308.

Knrouesnie cnosa: 2ubpuonas cunosas ycmaHoeka, suOpUOHbLIL -
MOMOOUTb, DIEKMPOMOMOP, 08USAMETL GHYMPEHHE20 C2OPAHUSL, 20~
8451 AKKYMYISIMOPHAs bamapesi; peKynepayust;, moniueHdas IKOHOMUY-
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HOCMb, MOKCUYHOCMb 6bl6p0006 0mpa60ma6mux 2d306, mexXHu4ecKkoe
06C]Zy.9fcu6’aHu€,' PeMOHMm.

FUTURE DEVELOPMENT OF CARS
WITH HYBRID POWER INSTALLATION

Sidorov M.V., Zar Ni Lin, Chijevsky K.V.,
Semenov M. A., Sidorov V.N.

The work is devoted to the development of cars with hybrid power plant.
There is now a significant increase in their use, justified by high econom-
ic and environmental indicators. Environmental - reduction of exhaust
gas emissions due to use of converted and accumulated electric energy.
Economic indicators are achieved by recovery of kinetic energy, thereby
increasing fuel efficiency. With the active development of cars with hybrid
power plant, including on the territory of Russia, it is necessary to create
conditions to ensure their technically serviceable condition.

Objective — determination of rational layout schemes of hybrid power
plant.

Method or methodology of work: the article uses methods of anal-
ysis of literary sources.

Results: a promising arrangement of hybrid power plant for the
car has been revealed.

Field of application: the results obtained are useful for improving
the fuel efficiency of automobiles and reducing the toxicity of exhaust
gas emissions.

Keywords: hybrid power plant; hybrid car, electric motor; internal
combustion engine; traction battery, recuperation; fuel economy; tox-
icity of exhaust gas emissions; maintenance, repair.

B cootBercTBUUM co «Crparerneil pa3BuTHs aBTOMOOMIILHOM TIPO-
MbITIuIeHHOCTH Poccuiickoit denepanuu Ha mepuon mo 2025 Ty u
«TpancnoprHoii crparerun Poccuiickoit deaeparun Ha nepron 10 2030
ronay [3, 4] oqHUM W3 TIPUOPUTETHBIX HATIPABICHUN WHHOBAITMOHHOTO
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pasButus aBToMoOmIecTpoenus B Poccuiickoit deneparnu B COOTBET-
CTBUH C MHUPOBBIMHU TCHICHLIMSIMH SIBJISIIOTCSI TOBBILIIEHHE SHEProsddex-
THUBHOCTH ¥ KOJIOTHYHOCTH aBTOMOOMIIEH, COOTBETCTBHE UX KOHCTPYK-
UM TPeOOBAHMAM TEXHUYECKUX PErIaMEHTOB M APYTUX HOPMATHBHBIX
JOKYMEHTOB, a TaK)K€ TEXHOJOI'MH JIEKTPU(PUKALUN TPAHCIOPTHBIX
cpeacTB (dnekTpoMoOunu, rudpusl). KpurndeckuMu TeXHOIOTHYe-
CKMMHU OIlepalusIMU [IPU IIPOU3BOCTBE aBTOMOOMIIEH SIBJISIFOTCSI IIPOU3-
BOJICTBO CHCTEM YTPABJICHUSI U TUATHOCTUKY JIBUTATEIIsI, HAKOITUTEIICH
3NeKTpo3Hepruu. B cdepe pa3BUTHSI HOBBIX IPOLYKTOB IIPEAIOIATracTCsI
MIPUMECHEHHE MEXaHW3Ma KOHCOpIMyMa B 00NacT aBTOMOOHIIECTpoe-
HUsI, KOTOPBIH MIPEACTABIACT COOOH BpeMEHHOE OOBEIMHEHUE OPraHOB
BJIACTH, OPTAHMU3AINN TTPOU3BOAUTENICH aBTOMOOWICH U KOMITOHCHTOB,
Hay4YHO-UCCIIEI0BATEIILCKUX U OOILIECTBEHHBIX OPTaHU3aIMH, BBITTOIHS-
OLINX COBMECTHBIE HAyYHO-UCCIIEIOBATEIbCKHUE, OIIBITHO-KOHCTPYKTOP-
CKH€, MH)KEHEPHbIC W TIPOU3BOACTBEHHBIC PaOOThI, HAIIPaBICHHbIC HA
CO31aHKE U PEAIN3ALNIO BICOKOTEXHOJIOTMYHON IPOILYKINH, BKIIIOYa-
IOIIEH, B TOM YHCIIE, Pa3BUTHE THOPUIHBIX aBToMOOuIeH [3—8].

ABTOMOOMIHN ¢ THOpHUTHOH critoBol yetaHoBKol (I'CY) oTmuaroT-
Csl OT TPAIMIIMOHHBIX, HATMYMeM JByX nsuraresei (IBC u anektpu-
4yeckoro). B HacTosiee Bpems CyIecTBYIOT CIEAYIONINE KOMIOHOBKH
I'CY, koTopble MOXKHO Pa3JelUTh Ha TPU MPUHIMITHAILHO OTIHYA0-
muecs cxemsl [1, 10]:

— mocnenoBarensHyto (Plug-in Hybrid);

— mnapamensHyto (Mild Hybrid);

— mnocnenoBarenbHO-apaisiensayo (Full Hybrid).

ITocnenoBareabnas cxema I'CY

OTIMYUTETLHON 0COOEHHOCTRIO IMOCIEA0BATEILHOM CXEMBI SIBIISIET-
cs1 oTcyTcTBUE MexaHuueckor cBsizu [IBC u Begymux Koiéc aBTOMO-
ows (puc. 1). B atom citygae JIBC, paboTast Ha ITOCTOSTHHOM PEKUME
MHUHHUMAJIBHOTO YIEJIBHOTO PacxXo/a, BPAIAeT TOIBKO POTOP IEKTPH-
YeCKOTO TeHepaTopa, Kak IpaBmiio, IepeMeHHOoro Toka. B mpuBome Be-
IyIHUX KOJEC YCTAHOBICH ANEKTPOMOTOP, KOTOPBIM COETUHEH C Ha-
KOTUTEIISIMH DJIEKTPHUYECKOl sHeprun. Tak Kak HaKaIuTiBaTh MOYHO
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TOJBKO BIIEKTPOIHEPTHIO MMOCTOSTHHOTO TOKA, MEYKIYy HUMH yCTaHaB-
JIUBAETCs MpeoOpazoBareib (MHBEPTOP).

Mexanyseckas wepzus  EKMPUYeEKas Hepeus
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Puc. 1. ITocnenoBarensHas cxema KDY

Bediuue komeca

B 3aBucumocTu ot pexxuma pabdotsl JIBC u yciaoBuid 10poskHOTO
JBMYKEHUS, SIIEKTPUYECKHI TOK, BEIpabaThIBa€MBbIi TE€HEPATOPOM, MO-
JKET TI0JIaBaThCs TOJIBKO Ha AIIEKTPOMOTOP, paOOTAIOLIHI B 3TOM Cllydae
B PEKUME IJIEKTPOJBUTATEISA, HIIM TOJIBKO B HAKOMUTENh HEPTUH, a
MOKET OTHOBPEMEHHO B 00a 3Tu ycTpoiicTsa. [Ipu 3amennennn Tpanc-
IIOPTHOTO CPEACTBA JIEKTPOMOTOP pabOTaeT B pexXUME IeHeparopa,
oOecrieunBasi peKyrnepalo KHHETHYSCKOH-3HePTrur aBToMoomJs [1].

JlocToMHCTBaMU IOCJIENOBATEIILHON CXEMBI SBISIOTCS BO3MOXK-
HOCTH pabotsl /IBC Ha pexrMe MUHHUMAIBHBIX YACJIBHBIX PAacX00B
TOIUIMBA WJIH JJa’kKe MIPH MOCTOSHHOM YacToTe BpalleHHUs KOJIEHYATOTO
Bajia, 0ECCTYNEeHYaTor0 N3MEHEHHUE TTePEeIaTOYHOTO YMCIa TPAHCMHUC-
CHUH U €€ 3HaUMTENbHOE yIpolieHue. HenocraTkamMu ABISIOTCS: MaTbIid
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KIIJI cucremsr nepenaun suepruu ot JIBC mo Bemymmx Kojec; 3apsaKa
OT aKKyMYIISITOPHBIX Oarapeil W JBHKEHHE aBTOMOOWIIS TIPOUCXOIUT
TOJIBKO B PEXKHME MOCTOsTHHOW paboTh JIBC.

MMapanieasHnas cxema 'CY

[pu napannenshoii cxeme ['CY (puc. 2) IBC nMeeT MeXxaHHYECKYTO
CBsI3b ¢ BeAyluMH Konécamu. Ha aBromoOuie, B omindue OT mocie-
JIOBaTEJIbHOM CXEMBI, YCTAHOBJIEH TOJIBKO O/IMH 3nnekTpomotop. JABC u
3NIEKTPOMOTOP MOT'YT paboTaTh Ha TPAHCMHUCCHIO aBTOMOOMJIS KaK pas-
JIeNTbHO, Tak 1 coBMecTHO. JIBC uepe3 TpaHcMHCCHIO OTIAET SHEPIUIO
BEIyLIMM KosécaM aBTOMOOHJISI M IPH U30BITKE €0 SHEPIHU MOXKET Ue-
pe3 IEKTPOMOTOP, PAdOTAIOIINI B 3TOM CITydae B peKUME reHeparopa,
nutarh HakonuTens [1]. Ilpu nenocrarke suepruu IBC aiis ABUKEHUS
ABTOMOOMJISI JOTIOJIHUTEJIbHAS 3HEPT U K BELYILIUM KOJIECaM ITOABOIUTCS
OT AIIEKTPOMOTOPA, padOTAIOLIETO B PEKUME IIEKTPOABUTATEIIS.
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J10CTOMHCTBOM MapasuIeIbHON CXeMBI SIBIsIeTCst Oosiee BhIcoKuit KIT/]
nepenad SHepruu oT nepsuyHoro asurarens (JIBC) k Bemymum kore-
caM B CpPaBHEHHH C TIOCJIEIOBATEIBHON U BO3MOYKHOCTb IIPUMEHEHHS O/1-
HOH 3JIeKTpOMaIIMHbI BMecTo JBYX [ 1]. Hemocrarkamu sBisirorest 00s13a-
TEJIbHOE YCIOKHEHHE TPAHCMHUCCHH (TaK KaK Hy>KHO 00€CIIeUUTh ITOABOJ
KPYTSIIEr0 MOMEHTA KaK OT/AENBHO OT 3JIEKTPOMOTOPA, TaK U OTAEIBHO
ot /IBC) u ycnoxxHeHHe cucTeMbl yrpapiieHus Tpancmuccuert u JIBC.

MocaenoBarenbHo-napaJebHas cxema ['CY

[MocnenoBarenpHO-MIapauIeabHas cXeMa MPEACTaBIsIET cOO00H co-
BMEIIeHNE TIepBhIX IBYX [1]. B mapamnensHyro cxemy no0aBiieH J10-
TIOJTHUTEIHLHBIA TEHEPATOP U ACTUTEHh MOITHOCTH (puc. 3). biaromapst
3TOMY aBTOMOOWJIb NPH TPOTAaHUU M Ha MAJIBIX CKOPOCTSIX JBHXKETCS
TOJIBKO Ha 3JeKTpudeckoit Tsare, JIBC Tompko obecnieunBaeT padboTy
reHeparopa (Kak IpH IMOCJIeI0BaTEIbHON CXeMe).

Ha BBICOKMX CKOPOCTSIX KPYTSILMH MOMEHT Ha BEIyLIHe Kojeca
repesaeTcst U oT JABMraress BHyTpeHHero cropanus [1]. Ilpu moBbI-
LICHHBIX Harpyskax (Harpumep, IpH MoabeMe B ropy), Korjaa reHepa-
TOP HE B CHJIax 00eCTIeunTh TPeOyeMbIid TOK, SIEKTPOMOTOP TOIy4YaeT
JOTIOJTHUTENFHOE MIUTAaHUE OT aKKyMYJISITOpa (IapajuiesibHas CXema).

ITockonbKy B cUCTEME UMEETCS OTAEIBHBIN TeHePaTop, 3apsHKArOLIMNA
AKKYMYJSITOPHYIO Oarapero, 3JeKTPOMOTOP MCIIONB3YETCs TOJIBKO LIS
TIPUBOIA BEMYTITHX KOJIEC U BO BPEMsT PEKYTICpaTHUBHOTO TOpMOXKeHHS [ 1, 9,
14]. Yepes nianeTapHbIi MEXaHU3M (OH e ACIUTENb MOITHOCTH), YaCTh
KpyTsuero MmomeHTa ot JIBC yacTiuHo nepenaercs Ha Koseca U YaCTHYHO
otOupaercst Jyisi pabOThI TeHEPaTOpa, KOTOPBIN MUTAST MO0 IICKTPOMO-
TOP, MO0 AKKYMYJIATOPHYIO OaTapero. DJIEeKTPOHHbIM OJI0K yIpaBieHUs
BCE BpeMs PEryrpyeT MOoady MOLTHOCTH U3 000MX UCTOYHHKOB [1].

[Inrocel mocnienoBaTenbHO-1apaIeIbHOTO THOPUAHOTO ABUraTe-
JIsl TaHHOM CXEeMbl, B MAKCUMAJIbHON TOTUIMBHOM YKOHOMUYHOCTU U
BBICOKOM AKOJIOTHYHOCTH. MUHYCBI CUCTEMBI — CJIOKHOCTh KOHCTPYK-
LU1 U BBICOKAsl CTOMMOCTb, IIOCKOJIbKY TPeOyeTcCsl JOIOJIHUTEIbHbIN
reHepaTop, AOCTATOYHO eMKasl aKKyMYJISITOpHas OaTapesi U CIIOMKHBIH
JNIEKTPOHHBIN OJIOK YIIPaBICHUS.
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Puc. 3. [TocnenoBarenpHo-napamiensaas cxema ['CY

ABTOMOOWIH ¢ TUOPUAHON CHUIIOBOW YCTAHOBKOW MMEIOT CIIEYFO-
e OCHOBHBIE TIpenMyTiecTsa [15]:

— 3KOHOMMYHOCTbh. Pacxos ToruiBa ymensbIaetcst ot 20-25% npu
WHTEHCHUBHOM dKCITTyaTalny aBTOMOOMIIA. J[Burareisr BHYTpeH-
HEro CrOpaHus TPATUT OOJIBIIYIO SHEPTHUIO TIPH CTapTe aBTOMO-
OwmJIsl, TaK Kak MPU JBHKEHUH C MECTa Ha aBTOMOOWITH IEHCTBYeT
00JIBIII0€e COTIPOTHBIICHHE, B 3TO BpeMs B pabOTy BKIIIOUAETCS
ANEKTPOMOTOP, MUTAIOLIMKCS OT aKKYMYJIITOPOB, KOTOPBIA IIPU
YBEJIIMYCHUN 000POTOB COOCTBEHHOTO BaJia BHIAAET MAKCUMAIIb-
HBIH KPYTALIMNA MOMEHT, OJaroapst 9ToMy OSH3MHOBBIHN HITH U~
3CNIBHBIN ABUTATENH OYIyT 9KOHOMHTH TOTUHBO [15, 12, 13];

— SKOJIOTUYHOCTH;

— DJIEKTPOJIBUTATENN TUOPUIHON CHIIOBON YCTaHOBKH MOTYT pa-
00TaTh Kak CTapTep Wi TeHepaTop;
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— MOXeT o0ecreunTh OoNbIIHi poder 0e3 T03arpaBKHy;

— TONyYeHHE YHEPTHH MTOCPEICTBOM PEKYIEpalnu, Ipu TOPMO-
JKCHHH, a TAK)KE 3apsijika aKKyMYJISITOPHBIX OaTapeii mpu paBHO-
MEPHOM JIBIDKEHUH OT DJIEKTPOMOTOPA, KOTOPBIM padoTaeT Kak
reHeparop.

Henocrarku aBroMo0OwMIIsI ¢ THOPUIHON CHIIOBOM ycTaHOBKOM [11]:

— 3HAYUTENbHBIC CIIOKHOCTH TIPH YTHUJIM3AINHA aKKyMYISITOPHOM
Oarapeu;

— 3aBBINIEHHAS CTOMMOCTh AKKYMYIISITOpA IIPH €r0 OTPaHNICHHOM
pecypee;

— HEIOCTaTOYHOCTh COOTBETCTBYIOIIMX PEMOHTA, TEXHUYECKOTO
00C/Ty’)KMBaHHUs U THArHOCTUPOBAHMS, UX BBICOKAs CTOUMOCTb;

— CIIOXKHOCTh KOHCTPYKIIUH.

TaroBas akkymymsitopHas 6arapes (TAB) sBiseTcs cocTaBHOM
4acThIO TUOPUAHOTO aBTOMOOWIIS [2, 5]. OCHOBHBIMHU TapaMeTpaMu
paboter TAB sBnsitoTCS BBICOKAsi MAKOBAas W yleJdbHAas MOIIHOCTD,
yJelbHAs SHEPTHsl, BRICOKAs CTEIICHb IPUCIIOCOOJISIEMOCTH K 3apsiKe,
CIIOCOOHOCTh MaKCHMAJIbHO PEreHEPHPOBATh SHEPTHUIO TOPMOKEHHS,
BBICOKHUH pecypc paboTHI.

B Hamm 1HM DIMPOKO UCTIONB3YETCsl CBUHIIOBO-KHUCIIOTHBIE Oarapen.
OHM OTHOCHTENBFHO HEAOPOTH M 00JIaIal0T BHICOKOW MOIIIHOCTBIO, Ha-
JISKHOCTBIO ¥ Oe3onacHOCThIO [2, 5]. Ho Takue TAB umeror HU3KYIO
VAETHHYIO SHEPTHIO, YyBCTBUTENHHBI K HI3KOW TEMIEpaType W UMEIOT
OTHOCHTEIILHO HEOOJIBIION pecypc paboThl, YTO MPENATCTBYET MX HC-
OJTh30BaHUIO B THOpHIax. Hukemb-kaqmueBsle TAD HMEIOT BBICOKYTO
YACIBHYI0 MOIIHOCTh, 3HAYUTEIBHBIA pecypc padoThl. OTHAKO OHK HE
BBIJIAIOT HEOOXOMMYIO SHEPTHUIO Il THOPUIHBIX aBToMoOmeil. Hu-
KEJIb-BOIOPOIHBIC OaTaper UMEIOT 00Jiee BBICOKHM, 110 CPABHEHHIO CO
CBHHIIOBO- KHCIIOTHBIMH, PECypc, 00NIaIaroT HEOOXOAMMON SHEpruer u
cpaBHUTENHHO Oe3omacHbl. Takue TAbB MCTIONB3YIOTCS B 3JIEKTPOMOOH-
JISIX ¥ THOPUIHBIX aBTOMOOWIISIX HeOoMbIIoN MotHOCTH. K HeocTarkam
HUKEJh-BOJIOPOIHBIX OaTapell OTHOCAT TEIUIOBBIACICHHE TIPH BBICOKHX
TeMIIepaTypax, BEICOKYH CTOMMOCTbh, CAMOPA3Psi/] U HEOOXOMMOCTh KOH-
TPOIMPOBATH YTEUKH BOAOpOa. JINTHII-HOHHBIE W JTUTHI-TIOIIMMEPHBIC
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Oaraper IMEIOT BEICOKYIO YACIBHYIO SHEPTHIO, MOIITHOCTh, U HU3KHI ca-
MOPa3psil, YTO BIIOJHE OOYCIIOBIMBACT X MPUMEHEHHE B THOPUIHBIX
aBToMOOMIsIX. OmHaKo uTHEBBIE TAD NMEIOT OTHOCUTEIHFHO MAITBIN pe-
Cypc MO KOJIMYECTBY LIMKJIOB 3apsA-pa3ps/] U CKIIOHHOCTH K cTapeHHro. B
HACTOALIEE BPEMsI TEXHOJIOTHSI JINTUEBBIX AaKKYMY/IATOPOB aKTHUBHO pa3-
BUBAETCS, B TOM YHCIIE IS PUMEHEHHS B THOPUAHBIX aBTOMOOMIISIX [ 1].

[lepcriekTHBBI pa3BUTHS aBTOMOOWIIEH ¢ THOPHUIHOM CHIIOBOH yCTa-
HOBKOW M HX CEPBHCHOTO 00CTYKUBAHHS:

— COBEpPILEHCTBOBAHUE KOHCTPYKIIMN aBTOMOOHJIS;

— wmonepau3anus TAB;

— mnpuobpereHre HeoOXOAMMOM OCHACTKH aBTOCEPBHUCA;

— obecnedenne MpoeCcCHOHATBHOTO 00yUeHHUS paOOTHHKOB;

— Ppa3BUTHE CNIEUUANIM3alUN YCIYT, MPEACTABISIEMbIX IPEANpUs-

THSMH CEPBHUCA aBTOMOOWIICH;

— pa3paboTKa HOPMATUBHBIX U PEIIAMEHTHBIX JOKYMEHTOB JUISI
IIPOBENICHNS KAY€CTBEHHBIX PA0OT IO PEMOHTY, TEXHUYECKOMY
00CITy)KMBaHUIO M AUATHOCTHPOBAHHIO.

AHaIUTHYECKU 0030p COBPEMEHHOT'O COCTOSIHUS PAa3BUTHSI aBTO-
MOOMIIEH ¢ THOPUIHOW CHIIOBOW YCTAaHOBKOH MTO3BOJIHII BBISIBUTH Clie-
IYIOIIME HEIOCTAaTKH HMCIOIb30BAaHUS BBILIE MU3JIOKEHHBIX CHCTEM:
CIIO)KHOCTh YTHIIM3ALMN aKKyMYJISITOPHBIX OaTapei; BBHICOKAsl CTOM-
MOCTb aKKyMYJISITOPHBIX OaTapei, CJI0)KHOCTb KOHCTPYKIHH. JlocTonH-
CTBA MCIIOIb30BAHMSI THOPUIHBIX CHIIOBBIX YCTAHOBOK 3aKJIF0YAETCS B
CJIE/IYIOILEM: SKOJIOTHYHOCTB; UCIIOIBb30BaHNe THOPUIHON yCTaHOBKU
I03BOJISIET ITOBBICUTH MPOOET aBTOMOOMIIS O€3 103anpaBKy; IOy ICHUE
SHEPTHUH MTOCPEJCTBOM PEKyTEepaIiH.

TenpeHnMs pa3BUTHA U YBEIWUYCHUE HKCIUTyaTallid aBTOMOOHIIeH
C THUOPU/IHOW CHIIOBOM yCTAHOBKOH OOYCIIOBIICHBI TIOBBILIICHUEM TpE-
0oBaHMI MEKAYHAPOIAHBIX CTAHAAPTOB MO SKOJIOTUYECKON Oe3omac-
HOCTU U SKOHOMHYHOCTH, POCTOM LI€H Ha YIVIEBOJOPOIHOE TOIJIMBO.
HeoOxomum psi MeponpusiTHiA, HAITPaBICHHBIX HA Pa3BUTHE U CO3/a-
HUE IPON3BOJCTBEHHO-TEXHUUECKOTI0 00€CIICUCHHUS 110 MOJAEPKAHHIO
1 BOCCTaHOBJICHHIO HCIPABHOTO M Pa0OTOCIIOCOOHOTO COCTOSIHUS aB-
TOMOOWMJIeH ¢ THOPUTHOM CHITOBOM ycTaHOBKOH. CyIiecTByeT moTped-
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HOCTH B Pa3pabOTKe TEXHOJOTHH BBIMIOJIHEHUS] CEPBUCHBIX PadoT, a
TaKXe X HOPMaTUBHO-TEXHUYECKOTO 00ECIICUCHHMS.
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