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Abstract: given xapaxmxpucmuxa new technology of modern engineering - plasma
hardening of steels and prospects of its application. It gives the opportunity to
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BonpmmHCTBO AeTanei U y3/10B MalllMH — OT MOAIIUITHUKOB JI0 PEXKY-
IIEr0 MHCTPYMEHTa — pabOTaeT B YCJIOBUSIX TPEHHs, CII€IOBATENbHO, MOJ-
BEP KEHbI U3HAIIMBAHUIO. DTO U COKPAIIAET BEK MOJIABISIONIETO KOJIUYECTBA
MaIllMH U MEXaHW3MOB, HapUMEpP, TPAHCIOPTHBIX MAIIUH WX cTaHKOB. He
HaJ0 OBITH CIELUATUCTOM, YTOOBI MACCAXKUPY aBTOOYCa, KOTOPBIM ABUKETCS
0 YJIUIIE C TOJTYKaMH, COTpsICasiCh BCEl MaccoOM M UCIyCKas KITyObl BBIXJIOI-
HBIX Ta30B, OMPEJEIUTh, YTO €ro JBHUraTelib U TPAHCMUCCHUS U3HOIICHBI JI0
npezaena. TO 3HAYMT, YTO B MPOLECCE IKCIUTYATALMK TPOU30IUIO YMEHbIIIE-
HUE JIMaMeTpa IIeeK KOJIEHYaTOTO Bajia aBTOOyca M MOPIIHEBBIX KOJIEI €ro
JIBUTATEIISI 1 00Pa30BAIUCh HEIOMMYCTUMBIE 3a30pbl COMPSKEHHBIX JIETAJICH.

B 3HaunTenbHOW CTENEHW CIHPaBEUIMBO YTBEPXKIEHUE, YTO KayECTBO
MaIllMH U KOHCTPYKIUH 3a710’KEHO B MIOBEPXHOCTHOM CJIO€ MaTepuaia, u3 KoTo-
pOro OHM H3TOTOBJIEHBI. JlOITOBEYHOCTh PabOThl MAIIMHBI 3aBUCUT OT TOTO,
KAaK M3HAIIUBAIOTCS TPYIIUECS MOBEPXHOCTH, KAaK BOSHUKAIOT U PA3BUBAIOTCS
TPEIIUHBI, OCOOCHHO MPHU 3HAKOMEPEMEHHBIX HAarpy3kax, T.€. JOJTOBEUYHOCTh
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JIETaJEeN, HE UCTIBITHIBAIOIINX KOHTAKTHBIX HArpy30K, TAKKE 3aBUCUT OT Kaude-
CTBa MOBEPXHOCTHOrO CjOs AeTaiu. [[o3ToMy B MalIMHOCTPOEHUU IIUPOKO
UCIOJIL3YIOT METOJIbI OOBEMHOTO YIPOUHEHHUS U3/CNIHI C TOMOIIBIO UX TEp-
MUYECKON 00pabOTKM M METOJbl, 00ECIEeUNBAIOIINE PA3IMYHOE COUYETaHUE
CBOMCTB B MOBEPXHOCTHOM CJIO€ U BHYTPEHHEM O0ObEME JETajie - MOBEpX-
HOCTHYIO 3aKaJIKy.

O} PeKTUBHBIM METOAOM MOBEPXHOCTHOTO YIPOYHEHUS KEJIE30YTIIepo-
JUCTBIX CIUIABOB SBJISIETCS 00pabOTKa KOHIEHTPUPOBAHHBIMH TOTOKAMHU
sneprun (KII9) — nazepubiMu, (hOHOHHBIMH, AIEKTPOHHBIMHM, TIa3MEHHBIMU,
CYIIHOCTh KOTOPBIX COCTOUT B BBICOKOCKOPOCTHOM HarpeBe MOBEPXHOCT-
HOTO CJIOSl METajljla U OBICTPOM €ro OXJIAKJAEHUU B pe3ylibTaTe mepeiayu
Teria B TNIyOMHHBIE CJIOM MaTepualia JeTaiu. ITo 00yCIOBINBAET U3MEHE-
HUE CTPYKTYPhI MOBEPXHOCTHOTO CJI0A 3a cueT (pa30BOT0O MpEeBpalleHus: — 3a-
KaJIKK Ha MapTEHCHT.

Cpemu METOJIOB MOBEPXHOCTHOM 00pabOTKM C TOMOIIbIO BHICOKOKOHIICH-
TPUPOBAHHBIX UCTOYHMKOB PHEPIUM 3aKAJIKa MPU MIIa3MEHHOM HarpeBe 3aHuMa-
€T 0co00€e MECTO Kak HanboJjiee MpocTas v TexHosornuHas ornepaius. [lokazano,
YTO 3aKaJIKa C IJIa3MEHHBIM HarpeBOM MMOBEPXHOCTH YIIEPOJIUCTBIX CTAJIEH MPH-
BOJIUT K TOBBIIICHUIO UX a0pa3uBHOM CTOMKOCTU M U3HOCOCTOMKOCTH MPH Tpe-
HUU METaljia [0 METaLTy.

[{enp na3sMEeHHOW 3aKaJKu — U3TOTOBIIEHUE JIETAJEd U UHCTPYMEHTA
C YIIPOYHEHHBIM MOBEPXHOCTHBIM CJIOEM TOJIIMHOW 0 HECKOJIBKHX MHII-
JUMETPOB MPU HEU3MEHHOM OOIIEeM XMMHYECKOM COCTaBE Marepualia u
COXPAHEHUH BO BHYTPEHHUX CJOSIX MEPBOHAYAIBHBIX CBOMCTB HMCXOJHOTO
Metaiia. Cuurtaercs, 4To Jr000€ BEIIEeCTBO, HArpeToe J0 TeMIIepaTypbl 00-
nee 6000 K, mepexoauT B IjiasMeHHOE cocTosiHME. [ mma3sMeHHol oOpa-
OOTKM HCHOJIb3YIOT OJJHOATOMHBIE M MHOTOATOMHBIE Ta3bl, KOTOPBIE MPHU
HOPMaJbHOM JIaBJICHUM W TEMIIEpaType SHEPreTUYECKH HeuTpaibHbl. [lof
JNEUCTBUEM SHEPIUM CHKATOM BJIEKTPUYECKOW TyTH, TEHEPUPYEMOU IUIa3Mar-
POHOM, HEUTPAJIbHBIN I'a3 HOHU3UPYETCS U MEPEXOJUT B IUIA3MEHHOE COCTOS-
Hue. CyIIHOCTh TEPMUUYECKONW MOHM3AIMU ra3a 3aKJII0YaeTCs B OTPBHIBE OT
aTOMOB Tra3a OJIHOTO WJIM HECKOJIBKUX 3JIEKTPOHOB M BO3HMKHOBEHUH IIPU
3TOM JIBYX MJIM HECKOJBKHUX 3apPSKEHHBIX YACTHUIL: OTOPBABIIMXCS AJIEKTPOHOB
U O0CTaTOYHOTO MOoHA. OTOPBABIIKECS AJIEKTPOHBI MPU COYAAPEHUH C AaTOMaMHU
BBIOMBAIOT M3 HUX DJICKTPOHBI, U TAKUM 00pa30M BO3HHUKAET AJICKTPOHHAs J1a-
BUHA — aTOMBI IEPEXOJISIT B MOHBI, U Ta3 HOHU3UPYETCH.

Bosneiicreue KIID B pesynbrare OBICTPOro (3a HECKOJIBKO MUJLIHACE-
KYHJ]) HarpeBa MOBEPXHOCTHU CTAJX WU YyryHa BbIIIE OMPEAEICHHBIX KpH-
TUYECKUX TEMIIEpaTyp U MOCIEAYIOIIEr0 UX OXJIAXKJICHUS CO CKOPOCTHIO,
MPEBBILIAIONIEH KPUTHUYECKYIO CKOPOCTh OXJIAXKACHUS (3a CUET OTBOJA TeM-
JOTHl BHYTPh 00pabaThiBa€MOT0 METajja BCIEJCTBUE TEIJIONPOBOIHO-
CTH), IPUBOJUT K 00pa30BaHUIO MAPTEHCUTA, KOTOPBIN 001a7aeT MOBBIIICH-
HBIMU TBEPJIOCTHIO, MPOYHOCTHIO U U3HOCOCTOMKOCTBIO, UTO CIIOCOOCTBYET I10-
BBILIIEHUIO PECYpCa AETaJIed MAIIIVH.
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[lna3zmenHo#t 3akankoi ynpousstorcs Tokue (0,1 — 0,9 mm), uHo-
raa 6ojee TojaCThie (M0 2 — 3 MM) CJIOW M3JICIUNA, U3TOTOBIISIEMBIX W3 HU3-
KOJITUPOBAHHBIX CTayel ¢ cojepkanuem yriueponaa 0,4% u Beille, a Tak-
K€ W TEpPJUTHBIX YYryHOB. OMNBIT NMPUMEHEHMS Ja3epHOM, 3JIEKTPOHHO-
JYy4eBOW M TUIA3MEHHOM TEXHOJIOTHM I TIOBEPXHOCTHOM TEPpMOOOPaOOTKH
KEJIE30YTIEPOJUCTHIX CIUIABOB CBUJETEIBCTBYET, UYTO OHU OOECIEYMBAIOT
npUOIU3UTEIHHO PaBHO3HAYHBIE MOKA3aTENH M0 CTPYKTYpE, TBEPAOCTH, MUK-
POTBEPIOCTH M M3HOCOCTOMKOCTH. OJHAKO Jla3epHOE U DJIEKTPOHHO-TYUYEBOE
yOPOYHEHUE TPEOYIOT Ha MOPSJIOK 00JIe€ BHICOKUX KAMUTAIBHBIX BIIOKEHUN B
000Opy/I0BaHUE, HKCIUTyaTAllMOHHBIE 3aTpaThl HAa 3THU MPOLIECCHl B JBa pa3a
BBIIIIE TI0O CPABHEHUIO C 3aTpaTaMu MpH IJIa3MeHHOU 3akaike. [I[puMeHenue B
KaueCTBE HOCHUTEJSI SHEPTUU SJIEKTPUYECKON U MJIA3MEHHOW JTYTH MO3BOJISET
YBEJIUYUTH NPOU3BOAUTEIBHOCTD MPOIECCa MO CPABHEHUIO C JPYTUMU UCTOY-
Hukamu KI19D Gnarogapsi J0CTaTOYHO BBICOKMM TETIOBOM MOIITHOCTH M IJIOT-
HOCTH TerwoBoro motoka (10° — 10° Br/cM®) Ha MOBEpPXHOCTH IISITHA HATPEBa
3HaunTensHO Gonbiuei (107 mporus 10 ev®) mowanm.

OOopynoBaHue 1Jisl MIa3MEHHOM 3aKaJKU COCTOUT U3 UCTOYHUKA TO-
Ka, MaJorabapuTHOrO IUIa3MOTPOHA M MEXaHu3Ma JUIsl TepeMelleHUs
MJ1a3MOTpPOHA WJIM JETalld, a Takke OJIoKa anmapaTrypbl. MeXxaHu3zmMoM JJist
MEepEMEICHUS] MOXKET CIY>KUTh CEPUHHOE MEXaHUYECKOE, CBAPOUYHOE WIIH
HamiaBoyHoe oOopynoBaHue. [171a3MOTPOH SBISETCS OCHOBHBIM 3JIEMEHTOM
HHEPreTUUECKONW YaCTH YCTaHOBOK, UCIOJB3YEMbIX B MPOU3BOJCTBE AJI OCY-
IIECTBJIECHUS PA3JIMYHBIX BUJIOB IJIA3MEHHOW 00pabOTKH MaTepuanoB (IuUia3-
MEHHOUN TexHoJioruu). [[1a3MOTpOH — 3TO YCTPOMCTBO, ClyXKallee s
reHEepUPOBAHUS HU3KOTEMIIEPAaTYpHOU IJIa3Mbl (TeMIlepaTypa Mmia3Mbl, KaK
npasmwio, 10000 — 15000 °C) myTeM mpoayBaHUs Ta3a 4yepe3 AIEKTPUICCKUMA
nyroBoi paspsan. HecMoTpst Ha pa3HooOpa3ue KOHCTPYKIIMM, BCE MIIa3MOTPO-
HbI UMEIOT TPU OCHOBHBIX 3JIEMEHTA: 3JIEKTPOJI, COIIO U U30JISITOP, UX pa3jie-
JIATOIIUM.

3akanka TMpPEJCTaBISIET COOOM HarpeB J0 HEKOTOPOMl KPUTHUYECKOU
Temmepatypsl (>750°C) u nocieayromee ObICTPOE OXIAKICHHE, B PE3YIIbTa-
T€ Yero TBEPJIOCTh CTaJIM U YyryHa yBeIuduBaercs B 2 — 3 pasa, ¢ TBEPAOCTU
20 — 25 en. o Poksemty no 50 — 65. binarogaps 3ToMy HW3HAIIMBAHUE JETa-
Jed 3ameJUIsieTCsl MHOT/Ia B JIECSITKU U JaXe COTHU pa3. 3akajaka OCTaeTcs
HauOoJiee pacnpoOCTPAHEHHBIM CIIOCOOOM YNpOYHEHUsl. MHorue naeraiu
(MpyXUHBI, APUKOBBIC W POJIMKOBBIC MOJUIUITHUKN KAY€HUs, PEXKYLIUN U
IITAMIOBBIN HHCTPYMEHT) 0€3 3aKajKi OKa3bIBAIOTCS HEPAOOTOCTIOCOOHBIMHU.

[lepBoHauasibHO pa3paboTaHHAs 3aKaJKa C HarpeBOM B I€Yax HEBO3-
MOXHA WJIN 3aTPyAHUTEIbHA HA MACCUBHBIX WU JIETAISX OOJBIION JIJIUHBI,
MO3TOMY IIIEJI MOMCK HOBBIX CIIOCOOOB ee npoBeneHud. [lo Mepe nmosiBneHus
BBICOKOKOHIIEHTPUPOBAHHBIX MCTOYHUKOB HArpeBa MX MPUMEHSIIA IS T0-
BEPXHOCTHOM 3akanku. B mepBom aecatwiietun XX B. MOSIBUJIACH ra3oIuia-
MeHHag 3akaika, B 1930 — 1940-x rT. — 3€eKTpOKOHTAKTHAs, B AJIEKTPOJIUTE U
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3akajgka TBY (TokamMu BBICOKOM 4acCTOTHI), TTO3IHEE JJII OBEPXHOCTHOM 3a-
KQJIKH MOJIYYWJI IPUMEHEHUE JIa3epHbli Jiyy [1 — 3].

CBeneHust 0 MIa3MEHHOM 3akajke mosBuiuch B 1980-x rr. [4, 5].
Hanuuue B MpOMBINUIEHHOCTH PA3JIMYHbBIX IUIA3MEHHBIX alnapaToB (IJs pe3-
KU, CBAPKH, HANIBUICHUSI) MTOJTAIKUBAJIO0 HOBATOPOB MPUCIIOCAOIUBATH UX JJISI
MMOBEPXHOCTHOU 3aKaJIKU. TE€XHOJIOTUYECKUN MPOIECC MIa3MEHHON 3aKaJIKU
COCTOUT W3 NPEABAPUTEILHOU OYUCTKU (JIOOBIM M3BECTHBIM METOJOM) U
HEMOCPEICTBEHHO IUIa3MEHHOW 3aKajiku oOpabaTbiBaeMOW MOBEPXHOCTHU
MyTeM MepeMENIeHUs U3AeIUsI OTHOCUTENIBHO MIa3MOTPOHA UK HA000POT.
B03MOXHBI ClAeNyONMe TEXHOJIOTUYECKUE BApUAHTHI IJIA3MEHHOM 3aKai-
KH: 0€3 OIUJIABJICHUS U C OIUIABJICHUEM MOBEPXHOCTH JE€TANIH, C IPOMEKYT-
KaMH MEXJYy YINPOUYHEHHBIMU 30HamMu Wi 0e3 Hux. [lapameTpsl nporecca
MJa3MEHHOM 3aKalikv: TOK MJIa3MEHHOW Iyru (CTpyH), pacxoj Iia3zmMoo0-
pa3yroniero ras3a, pacCTOSHUE MEXIY IUIAa3MOTPOHOM M U3AEIUEM, CKO-
pPOCTb TMEpPEMEIEHUss — OMPEACIAIOTCS alrOpUTMOM, O00ECIeUrBaAIOLIIUM
MOJy4YEHUE ONTHUMAJbHBIX CBOMCTB B MOBEPXHOCTHOM CJIO€ YIPOUYHSIEMOM
neranu. UHTErpanpbHas TeMreparypa HarpeBa B MpOILIECCe IMIa3MEHHOH 3a-
kainku He npeBbimaet 150 — 200 °C. B kauecTBe 1m1a3aMoo00pa3yoIiiero raza
UCMOJIB3YIOTCS, KaK IMPaBHJIO, aprOH WJIA €ro CMECHU C a30TOM, a TAKKE
Bo31yX. CpenHsis mupuHa 3akajdeHHOW 30HBI 6 — 13 Mm. Takada mupuHa
30Hbl 3HAYUTEIBHO IPEBBIIIAET BO3MOXXHOCTH JA3€PHON 3aKAJIKHA IPH
OJIM3KOM K 3TOMY CIIOCOOY CKOPOCTH HarpeBa, OJHAKO ISl 3aKaJKu 00JIb-
IIMX OBEPXHOCTEH MPUXOJUTCS JAeIaTh HEOOXOJUMOE KOJIUYECTBO Mapai-
JETBbHBIX TPOXO0J0B IJIa3MOTPOHA.

OnuH U3 BeAylIMX HAYYHO-TEXHMUYECKUX LIEHTPOB MO Pa3BUTHIO 000-
PYIOBaHUS U TEXHOJOTUM 3TOTO MPOTPECCUBHOTO CHOCO0A MOBEPXHOCTHOIO
yIopouHeHus B Haiiel ctpane copmupoBaics B 1980-x rr. B HukHeTarmib-
CKOM TEXHOJOTHueckoM MHCTUTyTEe (dunuane YpdVY), Omaromaps aeqareiib-
HOCTH KOJUIEKTHUBOB MOJ pykoBoJicTBOM A.A. bepnaukoBa, B.A. Koportkoga,
N.A. ToncroBa u E.H. CadonoBa. beumu pazpaboTaHbl MI1a3MOTOPHBI OpH-
TMHAIBHOW KOHCTPYKIIMHU, B TOM YMCJI€ MOpTaTuBHas ycraHoBka Y JI1'3-200,
IpUMEHseMasi Ha PEMOHTHBIX IUIONIAJKAX, M0 MECTYy MeXaHOOOpabOTKH U
DKCIUTYaTallMu JIETAJIEH, a HE TOJBKO B TEPMHYECKHUX I[€XaX U CHEUUAIIN3U-
pPOBaHHBIX y4yacTKax [6 — 8].

Tepapiii (HRC 45 — 65) cnoii 3akanku Ha riyouny 0,5 — 1,5 Mmm MHo-
TOKPAaTHO YBEITUYUBAET CPOK CIYKObI TPOKATHBIX BAJIKOB, KPAHOBBIX PEJIbC U
KOJIEC, 3y0UaThIX M NUIUIIEBBIX COCAMHEHUN, KaHATHBIX OJIOKOB, BBIPYOHBIX,
(OPMOBOYHBIX, BBITSDKHBIX IITAMIIOB U Jp. OTBETCTBEHHBIX jAeTaneil. biaro-
Japsi TJIa3MEHHOW 3aKalike yBEJIMYeHAa HOMEHKJIATypa 3aKajluBaeMbIX H3Jie-
JUN U pelieH psAll BaXHBIX MpoOJeM Ha BEAYIIUX MNPEANpUATUIX Ypaia:
OAO «UMK», OAO «HTMK», OAO «BCMIIO-ABUCMAy», OAO
«HUTII3», OAO «KI'OK» u np. [8].

Takum oO6pa3zoM, ynpapiisisi BOSHUKAIOIIMM MpPH IJIA3MEHHOM 3aKajke
IrpaueHTOM TeMIepaTypbl MyTEM PEryJUpOBaHUS MapaMeTPOB 00padOTKU
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(cune ToKa IyrH, CKOPOCTH JBHXKEHHUS TIa3MOTPOHA) CTAJIEW pPa3IuyHBIX
CTPYKTYPHBIX KJIACCOB, MOXKHO IIeJICHAINIpaBIeHHO (POpMHUPOBATH HA HX TIO-
BEPXHOCTH  OJIarOompusATHBIM  (a30BBIi  CcOCTaB W MapTEHCUTHO-
ayCTEHUTHYIO CTPYKTYpPy C BBICOKOW TBEPAOCTbIO M JIHUCIEPCHOCTHIO,
obecneunBamome (HU3NKO-MEXaHUUYECKHE CBOMCTBA, Haubojee OTBedYalo-
1e YCIOBHUSIM M3HAMBAHUS.

Martepuainsl, moaBepracMple MIa3MEHHON 3aKajKe, — KOHCTPYKIIMOH-
HbIe U UHCTPYMEHTAJIbHBIC CTaJI, YyTYHBI, TBEPABIC CIIaBbI, IIEMEHTHPO-
BaHHBIE W HUTPOIEMEHTUPOBAHHBIE CTaJM, IBETHHIC CIUIABBI U JPYyTHE.
[Ipumepsl TpUMEHEHHS TIa3MEHHOW 3aKaJKW B MAITMHOCTPOSHHUH: PEXKY-
IIUA U MEPUTEIBHBIM MHCTPYMEHT, IITAMIThl, HATUJIBHUKHA; KOHTYPHI PE3b-
OBl XOJIOBBIX BUHTOB, 3y0uarbie KoJjieca, peiku; padboune npoduin KyJiad-
KOB, KOINHUPOB, a TakXe pa3HOOOpa3HbIe IMa3bl, KaHABKHU, OTBEPCTHS,
HampapJIAIONIMe, MIMUHICIN, Balbl, OCH, IITOKHU, JIETald TEKCTUIHHBIX Ma-
IIIMH, HOXKU JIJIT 00paboTKHU JepeBa, OyMaru, CHHTETHYECKUX MaTepHualiosB,
paMHBIE W ITWCKOBBIC THJIBI, UTJIbI, TPOKATHBIE BAJKH, KOJICHYAThIE U pac-
peaeUTeIbHbIC BAJIBI U T.].

OTnu4uTeNbHbIe 0COOCHHOCTH IUIAa3MEHHOMW 3aKalKH MO CPaBHEHUIO
C IPYTUMHU CIIOCO0aMHU MOBEPXHOCTHOTO YIPOYHEHHS C MOMOIIBI0 BBHICOKO-
CKOPOCTHOTO HarpeBa — TOKaMH BBICOKOW YacCTOTHI, Ta30BBIM TIAMEHEM,
Ja3€pPHBIM M 3JICKTPOHHO-TYYEBBIM YIIPOUHEHHEM — OOYCIIOBJIMBAIOT Tpe-
UMYIIECTBA JAaHHOTO TIpollecca: HHU3KUE WHTETpalIbHbIE TEeMIIepaTyphl
HarpeBa JaeTajei; 00Ty TITyOuHY YIPOYHEHHOTO CJIOS MO CPaBHEHHIO,
HampuMep, C JiazepHOM 3akankoil; Beicokui 3ddextuBHbiii KIIJ[ Harpesa
nja3MeHHOU ayroi mo 85%, Ajs cpaBHEHUS, IIPHU JIa3€PHOM YIIPOUYHEHUU —
5-10%; oTcyTcTBHE HEOOXOIUMOCTH B MPUMEHEHUU CHEIHATbHBIX JOIOJI-
HUTEJIBHBIX XUMHYECKUX IpernapaToB WJIM BEIIECTB; BO3MOXKHOCTH BeJlE-
HUSI Tporiecca 0e3 MPUMEHEHUs OXJIAXKIAIOIIUX CPell, BaKyyMa, CIeIrualb-
HBIX TOKPBITUH JJIs1 TTOBBIIICHUSI MOTJIOMIATEIbHON CITIOCOOHOCTH yIIPOYHSI-
€MBIX TTOBEPXHOCTEH; MPOCTOTY, HU3KYI0 CTOMMOCTh, MAaHEBPEHHOCTH, Ma-
Jpie TabapUThl TEXHOJIOTHYECKOTO O00OpPYI0BAHUS, BO3MOXHOCTh aBTOMa-
TU3AIUA U POOOTHU3ALMN TEXHOJIOTHYECKOTO Mpoliecca.

Taxkum o0Opa3oM, MIa3MeHHas 3aKajika pado4YnX MOBEPXHOCTEH JieTanen
MaIliiH 1 WHCTPYMEHTA, TOJIYYHBINAs Pa3BUTHE KAaK MPOMBINLUICHHAS TEX-
HOJIOTHSL Ojaromapsi AEATEIHHOCTH YYEHBIX YpaabCcKoro ¢eneparbHOTO
YHUBEPCUTETA, SIBISETCS HPOTPECCUBHBIM, JOCTYIHBIM M 3()(PEKTUBHBIM
MIPOIIECCOM JIOKAJIbHOTO TTOBEPXHOCTHOT'O YIIPOYHEHHUS, TTIO3BOJISIFOIIMM CHU-
3UTh WX W3HOC, YBEJIMYUTh CTOMKOCTh M MEKPEMOHTHBIA pecypc, a TaKxKe T0-
JY4YUTh PEAIbHYI0 SKOHOMHIO 32 CUET MOBBIMICHUS PAa00TOCHOCOOHOCTH U
CHIKEHUST 00bEMA 3aKyTIOK HOBBIX M3JIEIHM.
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