5-ОПИ-24
04.10.2025
Тема: Конструкционные и инструментальные материалы
Задание: 1. Изучить теоретический материал
                2. Подготовить конспект в тетради (Ребята, будьте внимательны. Те, кто отсутствовал на занятии 03.10.2025, конспектируйте материал полностью. Остальные продолжайте начатое на занятии)
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Upsetnple MeTanabl H clunasel

Mets, QTIOMINIIH, TUHK, \ApraeL, THTAH H ADYIHC LBCTIbC M-
T UHPOKO NPHMEHSIOT B IPOMBILUICHHOCTH, OMHAKO B KAHCCTBE
KOHCTPYKLIMOHHDIX MATCPHATOB HCIIOIL3YIOTCH CIITABEI ITIX METAILIOB,
HauGortee WIHPOKOE MPUMHEHIIE IOTY LT CTU1aBhi HA OCHOBE MO
(naryi, Gpowsa) i wrioMiIH.

amyns ~3T0 crviaB Mew ¢ KON, 060IaaeTeR GyKBoil Il it iby-
MAUHBIM YHCIIOM, MOKR3BIBAIONII PONEHTHOE CONCPARIHE MEUT B
cnape.

5poiIa - 370 CITQB MEIH ¢ ONIOBON, WIOMHHIHEM, MAPFAIIICM, KPeM-
HIEN i ZYT NI DTCNCHTAMH, BPOR3S 0GOsHAUAIOT GykBa Bp, Ha-
TLHBINIT GYKBAMH OCHOBHBIX J/ICMCHTOB, BOWEINIX B CIUTAB i 1)~
PAMIL, YKAIBIBAIOLOIMI NPOLCHTHOE CO/IEPAARHE JTHX EMEHTOB B
cunase. Hanpiviep, cruian BpLI3LUI2CS coxepaut 3% osona, 12%
MHKS 1 5% CBUNIA, OCTATLHOE - MCTh

AToxuEbE CrLTasH ~ ITO CIIABS! ATIOMIKIR ¢ PAYIIIBING 10~
Ganran (pesHIti, MADTAEIL, METh HI.), NOBHIIAIONTIH TPOHOCTS
ciutasa.
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Huempyxenmazie amepuann

332 HeGraronpistibix Yeroitii paGoTsi (Gonblue Warpyasi,
BHICOKIE TEMIICPATYDS, TPCHIE) MATCDIIb, NDHMENACMBIE 118 L0,
TOBIICHITS HHCTPYMEHTOR 0TANb YIIOBTIETHOPAT, Gorlee KECTKINM IKC-
TUIYATAUHOHHbIM TPEBOBIIIAM, HEM KOHCTPYKIMONHLIE MATCDHA
Marepitaii paGoueil 4aCTH HHCTPYMEHTA A0.TKEK OTIHHATHCA BHICOKOF
TBEPAOCTLIO 1 MPOUHOCTLED, BAKHCHNEN XAPRKTEpHCTIKON PABoCH
4ACTH MHCTDYMEHTa ABIIRETCH CTO BHICOKA M3HOCOCTORKOCT, JUis 13-
FOTOAICHILR HHCTDYMEHTO, IDHMCHSIEMbIX TIDH CIECAHOI 00PABOTKE.
JETAICH MAILIH, B OCHOBHOM HCHOMLYIOT MHCTDYMENTATLINC YE-
'DOJCTHIE H JIETIPOBAKKbIE CTATH, GHICTPOPEAYLHE CTAIH i THEPBE
cnnass

VrnepoaHCeTHE HHCTPYMCHTANRHEE CTANN

S crams coxepaar 0.9...1,3% yrnepona. Ui u3roToseHins i
CTPYMCHTOB IDMEHSIOT KatecTheHHIE MHCTDYMCHTATSHBIE CTAIH M-
pox VI0A, VI1A, VI2A, KoTopiie nocrie repuimieckoil 05paso Tk imve-
101 T8epaocTh HRC 60...62 it COXpARAIOT CBOTICTBA 10 TEMIIEPATY bt
200...250°C. Taxie Craiu WMEIOT OrpAHINEHHOE NpHMEHEHIe, TaK Kak
TEPAIOT CBOM CBOFICTRA NI MOCTATOMHO HISKHX TeMrieparypax. s Hitx
WSO TABTHBAIOT M THIKH, IUTAILKH, HOKOBOTHIE HOTOTHA, 3YOHTE, HCp-
THIK W IYTHE PYSHHIE CECADHLTE WHCTPYMEHTHY, NIpi paGoTe KOTo-
PHIMI B 30K OGPABOTKH HE BOTHHKAET BHICORHX TEMAEPATYP, CTIOCOD-
HIX TIPHBECTHE K HOTEPH HHCTPYMCHTOM €70 (DYHKUHOHA THHEIX CBOICTD.
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JlerupoBaHNEE HHCTPYMCHTANLHbC CTANN

B omnitdie OT YTIEPOMHETHIX HHCTPYMEHTATHHbX CTanCii nernpo-
BAKHBIE COTEPAAT IOMOTHHTENBHO B KAUECTBE JETHPYIOUIAX diICMEl-
708 xpowt X, Bommdpant B, sanautii ®, kpewiii I it HEKOTOPHIE APy~
ryte aemenTL Tocie TEpMitecKoli 0GPaGOTKH TETHPOBAHHbIE CTah
MEIOT HECKOMbKO GAIBIYIO, 110 CPABHEHHIO C YIACPOMICT LM, Thep-
70cth (HRC 62... 64) i HE H3MCHAIOT CBOIX PEAYIIMX CROFICTB pi TeM-
neparype 250...300°C.

Ui WIOTOBICHI CBEPI, MPOTAKEK, METHKOB, MIaUICK, Pazbep-
TOK W HEKOTOPBIX JIPYIHX CECAPHBIX HHCTPYMEHTOB [UIS MEXAHI3HDO-
BAKHAIX PAGOT HCMOTIB3YIOT TETHPOBANHIE MICTPYMENTAABHBIE CTari
wapok 9XBI, XBI, XT, 9XC, 6XC.
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BrcTpopekyumme crann

Camo HaIBAHIE ITOTD HHCTPYMEHTATHHOTO MATEPHATA TOBOPHT O
TOM, 4T 3 HEFO MATOTABAMBAIOT HHCTPYMEHTHL JUIS MEXAHHINPORAH-
HbIX METO0B CIIeCapHOl: 05PAGOTRH.

DTH CTATH B KavieCTBe MIErHpYiOULTX I00aBOK CONEPAAT BOMbppaM
(8.5...19%), xpost (3,8...4,4%), Kobarst (2,0... 10,0%) n sanawii
(2.0.2.10,0%). [l MITOTORIEHINS PEAYILIX HHCTPYMEHTOB HCROE3Y-
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107 GhicTpopekyLLIe Crati Mapok PY, P12, P18, P6M3, POMS, PDS,
P14, PI8®2, POKS, PIKI0, PIOKS®2, PIOKS®S. Pekyumit uicr-
pyMeT i3 31X cranell mveeT Taepaoct HRC 62...65 i coxpaiser
pexymme cBojicrsa nph Temmeparype 10 600°C. 310 obyciossacT
X IPHMCHEHIE /1% WrOTOBIIEHIS HHCTPYMENTOB, PHMCHAEMBIX 1Ipi
MEXaNIIMPOBAKHOT 0OPABOTKE, KOI/IA B MPOIECCE PEaIHA BOSHHKACT
SHAUITCABHOC TPCHHC i MPOVICXONHT HORHILICHIE TEMITIEATYPH B 30HE
G6paBorii. OHAKO ITOT MaTepiarn 0GAACT MOBILEIHON XPYTIKO-
CTh10, 4TO OTPAHHNHBAET €70 HCTIOABIOBANIE UTH IATOTOBTEHI VAP
HOTO MHCTPYMEHTE, HaNpHMED YOI,

B Cost3H C BBICOKOI] CTOHMOCTBIO GHICTPOPCA YIS CTATH i3 Hee 13-
TOTABINBAIOT TOTBKO PAGOYIO HACTD HHCTDYMEHTOB, & KOPIYC BHION-
HAKOT 13 KORCTPYKUMOHHOJ! cTamh, CoeauHenie paGoueil HacTH 1 Kop-
YR MOACT GLITh HepaTHEMHBIN (CBAPHbIM) I PasbeMHHM (1D 10~
MoK GOITOB it BHHTOR).

Tsepasie cnaany

HICXOHRIM MATEDHAIOM JUIH 0.1y EHIS TREPIBIX CILTRBOR SBISHOT-
5t TIOPOIIKH KAPGIION TYTOTIABKHX METATIOR, CBAIAHHbIE METAILTH-
uecki KOGAABTOM. TTOPOIIKH CMELIHBAIOT B ONPENENEHHEIX IPOTIOD-
LAX, npeccyioT b (GopMaX i criekaioT npi Tevmeparype 1500....2000°C.
Tlpit CrieKaRit TREpIBIE CrLIABH IPHOBPETAIOT BHICOKYIO THEPAOCTS I
B TepuieeKofi OGPABOTKE e HYAHOTCS. DTa THEPAOCTh COXPANTET-
st npi warpese 20 900°C, M03TOMY OCHALICHHBI THCPNM CTTABOM
MHCTDYMEHT GOTlee CTOCK 110 CPRBHCHIIIO ¢ HHCTPYMEHTOM W3 HHCTPY-
MERTIBHBIX 1 GICTPOPEAYLI CTaelt. cnobonaitie MHCTpyMeli-
T2 13 TREPIIBIX CILIAROB MIOSBOTACT BECTH OOPAGOTKY MCXANITHPOBal-
HOIM IHCTPYMEHTOM i 12 METALIOPERYIIMX CTAHKAX CO CKOPOCTAMI
pesainits 10 800 s, Thepilble Crliabbl XiMiHECKis NACCHBHE K 03~
RCHCTBHIO KUCIOT H WEROHCH, 2 HEKOTOPBIE 3 HIX HONTH e OKHCIIA-
1OTCH 0K T BHICOKHX TeMITepatypax (600....800°C). 1o nosaons-
€7 BeCTH 06PAGOTKY C HCTIOAKIOBZHIEM CTIELIHATLHAX CMA3HBLOIIE-
OXTUALAIOUUIX AIKOCTEH, KOTOPHE Yy HIIZI0T YCI0BMA 00pAGOTRI
4 HIPOUIEBAIOT CPOK CIYKGH HHCTPYMENTA.

Thepibic CrUTaRS! PEYIENSIOT Ha TP rPYIISL

Bomsgpanoabie (ONHOKAPOAIILIE) ThepAME CIUTABE, CONlepAaLIHE
kapGrut sonsdpana (BK2, BK3, BK4, BK6, BKS i ap.). Llippsi »
0BO3NANCHINI MAPKiT TACPIOTO CILZBA NIOKAILIBAOT CONEPAAMHE K
6L Ta B IPONETAX, OCTAbHOE — KapGitL BOTbpaNa. Criranki 1ol
PYNILL MPUMGHAIOT 418 0GPROOTH HyryHia it APYTHX XPYIKHX MaTe-
DHAT0B NI MpEpHIBHCTOM pe3aHi (cTporaie, Gpesepopanitc). Kpo-
M TOrO, HHCTpYMEIITL 3 CIUTABA IO FPYIN HCTIONE3YIOT 1P 0+
PGOTKE KapOMpONHEIX H THTAUOBHIX CrUIABOB, TAK KAK 6016()paMOK0-
Gazbmossie ThEpbIE CIUTAB He CORCPAAT THTAHA. TIOCKOTLKY A2po-
NPOHHbIE CTATI CONCPART THTAH, To MPIHMEHERHE HHCTDYMCHTRIBHO-
1O MATEPHALA € HATHAHEM THTAHA MOKCT MPHBECTIL K A7XCINH - CXBa-
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THIBAININO C MOCIEAYIOLING BHPHIBAIIEN HACTINL HICTPYMEHTAIDIHOTO
MATEPIATA CTPYAKOH WIN MATEPHA/IOM 3ATOTOBKi. ITO MPHBOTT K
HPEATCHPCMEHHOMY BBIXOTY HHCTDYMEHTA H3 CTPOS.

Tuniatosorshpasossie (18yXKAPGIHbIE) ThEPIHIE CTTABH CONCPAAT
KapGiwtbt Bonbdpasia it Traa (TSK10, TI4KS, TISK6 i ap.). Lingypst
5 GO3IKICHHI NAPKH THEPOTO CILIABA TIOKA3HBEIOT IPOIIEHTHOE Co-
JepRaIic KapOUI THTAKA  KOGATHTA B NPOLEHTEX, OCTATLHOE ~ Kap-
617 Boitbppava. MIHCTPYMHTL, ISOTOWICHHHC W3 TACPLIX CrLnaBon
TOfi FPYNIIS, APHMEHFIOT /U1K OGPAGOTKH CTANCH.

Tumanomanmazocosipanossie (rpeXxapoHIHbIC) THEpIBC CuTansi,
COAEpAALLNE KAPGHTH THTRHA, KapOWIbI TAHTAN, KapOHL! BOTbdDa-
sa it koGampr (TTTKI2, TITK1S, TTSKG). Lupst & oSosmascuimt
MAPKIF TBEPAOTO CTIIABA TOKAIIBAIOT CYMM2PHOE IPOLICHTHOE COfep-
KQUIE KAPOWIOB THTAKA 1 KaPGIIOD TANTANA 1t KOGATBTA, OCTATLHOC ~
KapGitn B0sibdpava. TBEbIE CILTABH ITOM FPYNIS! XAPAKTEPHSYIOTCH
TIOBLILICHHOF HIHOCOCTOMKOCTSSO, NPOHOCTHIO i BHIKOCTHIO, 4TO 06y~
JIOBITMBACT 1X MPHMEHENHE MpH OBPABOTKE TPYHOOBPAGATHIBACMBIX
Cracil aycTeRuTHOTO Kiacca.
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Konempysyuonnsie samepuazsi

JIETasli MAIIHH 1 MEXAHIINOB OTTHYAIOTCH GOTBIIMM PASHOOGPA-
3MEM, N0ITOMY LA KX H3TOTOBTCHHA TPEGYIOTCR MATEPHAIM C PA3II=
Wbt CofCTaaMK. JUIH NPABHILHOTO BHGOPA MaTePHAA i pa3pagoT-
Kif COOTBETCTBYIONIETO TEXHOMONHHECKOTO MPOLECTa HEOBXOMIMO
HMETh NIDEICTABIERHE O CTPYKTYPE MATEPHATIOR, IDHMEHFEMBIX B Md-
IWMHOCTPOEHIH IR BHITYCKA /IETAell MAIUHH It MEXHIIMOB,

Mertanmusiccxie 1t GOTHIIHCTBO HEMETATTINECKHX MATEDHAIOB,
PHMEHSEMBIX B MATIHHOCTDOEHH, HMEIOT KPHCTA/LIITECKYIO CIPYKTY-
py. XapaKTepioii 0COBEHHOCTHIO KPHCTAIFCCKOTO CTPOCHI MATEpit-
710D SBIAETCH BOIMOAHOCTS COXPAHSTS NPHAGHHYIO HM (ODMY TIpH KC-
mutyaTatn. Beew KONCTPYKIBOHILIM MATEPHANAM NPHCYLL RHISOTPO-
1S, T.c. HEDABHOMEPHOCTS CBOFICTB B PALTIIHAIX HATIDEIICHNTX.

B TexHitKe B GOBIINHCTEE CTy44eB NPHMCHSIOT HE YHCTHIE METAT-
161, A CrUNADYY, COCTORLIE I3 ABYX ILTH HECKOTEKHX eMenToB. ILlipo-
KOG NPHMElICHIE CrUIABOB OGYCTIOBEHO X CBOFICTBAMI, KOTOPbIE MOK-
HO HATIPABICHHO HIMEHAT, BOSK PASHbIE KOMIOHEHTH B PASTHIHOM
KOIIUECTEE B OCHOBHOH METAIT CrLTaBa.

TIph BHIGOpe MaTEPHATA JUTA HITOTOBICHIA METACH MaIUHI HCxO-
JUAT 13 KOMILTEKCA CBOTICTD, KOTOpBIE MONPAYIEIAIOT Ha MEXAHINECKTIE,
(PHIMKO-XHMIIECKHE, TEXHOTOTIIMECKHE It IKCTIYATAIVIONHEC.

K OCHOBHBIN MeXaMU4eCKILN CA0IICMIGAN OTHOCKTCA POMHOCTS, -
CTIHOCTS, THEPOCTD W HIHOCOCTOKOCTS
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TIO RpOwHOCIIS 0 TMORMMACTCH CTIOCOGHOCTH MATEPHAA CONPOTIB-
SUATHCR AeOPMALIH WA PAIPYIICHIIO MO NEFICTBHEM BHELIHHX CHJL.

Iaacmusoenb — 510 CHOCOGHOCTS THEPAIX MATEDHATIOR HMEHATS
663 papyisieHsts (JOPMY I PAIMEPS 1O BANAHHEN BHEIKES HATDY3KH,
YCTOIiHHBO COXpAAS NONYHERHYIO (POPMY H PAIMEDHI 110CIIE CHTHS Hal-
TpyaKit.

Taepdocms 70 CTIoCOGHOCTS MATEPHATA CONPOTHBIATHCSH IPOHK-
HOBCHINIO B HETO HHOPOAHOTO Teiz, HAIDHMEP, IIAPWKA NDH HCTLITa-
WK MaTepHaTa A TBEPAOCTD O METORY BpHHEILIA.

Hsnococmatikocms — 370 CTIOGOGHOCTS, MATEPHA COTPOTHATATHCH
HOBEPXHOCTHOMY PA3pyIlICHHIO MO EAICTHIEM BHCILHETO TPCHI.

Texno0RuHECKUE CAOTEMBA METAILTOB H CTTRBOB XapAKTEPH3YIOT X
CHOCOBHOCTE MOARATHCA PANTIHUHbIM METONi2M FOpAUEHt it XOTOAHOH
06paGOTKH. OCHOBHHIMH TEXHOTOTHMECKNMH CBOTICTBAMI KOHCTPYK-
LHOMHBIX MATEPHANOB SBISIOTER KOBKOCTS, CBAPHBACMOCTD M 00PADA-
THIBACMOCTS, EsaHTeM.

Koaxocms — 570 cnocoGHocTs MaTepiaia AcoOpMHPOBATICA C Mit-
HHMATIBHEIM CONPOTHBTIEHHEN 110 BOINCHCTBIHEN BHIIHEH HATPY3KH,
RIPHHWMATD 1 COXPARATS 07A1HYI0 GOPMY.

Céapusaeniocnis — 770 COCOGHOCTS MATEPHATA OGPAIOBHIBATS HE-
PATHEMHOE COCTIHEHIE © KOMILTEKCOM CBOTICTS, 0BECTIeHHBAIONIHX pa-
60T0CI0COGHOCTS KOHCTpYKILHH

OGpatamsisaexocns ~ 510 CONCTHO METATIIA OATABATHCH OGpa-
Gorxe pesanite. KpHICPHAMH 0GDAGATHBIEMOCTH ABAIOTCH PEXHMEL
DE3AHIR 1 KANECTBO OBGPAOOTAHHON TIOBEPXHOCTH.

K KOHCTPYKLUOHHHIM MaTCPHATAM OTHOGATCA SepHble i WpeTHble
METAILTHL WX CIUIaBbI, 4 TAKAE MTACTHYECKHe MacehL, TIOCKOMbKY nia-
CTHNECKIe MACCH He MO/IBEPIAIOT, K&K NABIIO, CTiecAPHOI 05DAGOT-
Ke, KOPOTKO PACCMOTPHM TOALKO YEPHHC It CTHHE METATH M HX
cinanbt.
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Yeprue MeTanan

6N NN OTHOCHT YYTYH H CTATS, KOTODHIe IIPECTABS~
i CrInaBb Kenesa M YTIEPOAE.

Yyeyin — 3TO CIUIAB KETET: © YTACPOTOM NPH CONCPARNIIH YIIEPOIE
2,147 4.5%. TIOMHMO yritepoTia b CTLIAB MOTYT BXOTHTS HEKOTOpbIE
KOTMHECTIA KPCMHILA, MAPFaHILa i DY X JEMCHTOR B HEGOTBIUI KO-
tecTBAX. B 32BHCHMOCTH OT TEXHOTOTHHECKHX CBOFICTS PASTIIAIOT
HECKONBKO BAIOB UyTYHOB: cepii, BHCOKONpOMNHLH, KOBRILT It 7eri-
poBaHbii.

Cepauit uyryn mapxupyior Gykpavsn CU i wihpaves, ykasbinarouti-
Mt €10 TPONHOCTS MPH PACTACHHI.

BHCOKORDOUHBIi 4YTYH MOTYHAIOT B PEYNBTATE MOGABTCHIS Npit
funaKe b cephiit wyryi 0,3.... 1.0% wariis 1 10 0,5% tepws. MapKmpy-
10T 5107 uyTyR GykBawit BU i ibpasi, YKassBakonun €ro npo-
HOCTH NPH PACTSKEHMH.
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KOBKHIE YryH OTAMNACTCR BHICOKOT BAIKOCTEIO. OR 0G03HAUACTCH
Gywavit KU 1 /isyst 1nbpast, NEpBas i3 KOTOPSIX 0GOSHANACT Ipe-
A0 IPOYHOCTH 1a PACTAACHHE, & BTOPAA — OTHOCHTETHHIOE V/UIHITEHIIC
B nponenTax.

JTEripOBAHHbIE 1Y) YHb MOV HAIOT BECICHHEM TETHPYIOUIIX HCMEH-
OB (XPOM, KDEMHIIA, LUOMIIIS, MAPraHIia i 7p.). JTH 4YTyHb Map-
Kmpyfor Gyksamin it widparsn (nanpiyiep, X1, UXIHS i T.1), e
Gyxaa U obosHauact syryi, Gykpot X i H — aerpyoiue saeMeHTh, &
WHOPEL - CONEPAANHE FTHX TETHPYIOLIHX YIEMEHTO B NIDOILEITAX.

i TaIOKe TIPRICTABISIOT COGOM CIUTABL KETE3A © YEIEPOTOM
(10 2,14%) 1 pyrinan sneverTanit. C MOBHILCHHEM COTCPAUNIIA YT-
CPOLa MeXANKYCCKAS POUHOCTS CTATH TIOBHIIACTCA I COOTHOTCTBH-
HoO YXyIUIACTCR c¢ 0BpABATHIBAEMOCTS. KONCTpYKUHONHbE Cramt ie-
I8 K YTIEPOMCTRIC 1 TETMPOBANHbLE.

VIIEPOIVICTSIC CTali OOBIKHOBCHHOTO KUCCTBR 0GO3NAAIOT GyK-
sav Cr i tipanit 110 nopaky ot 0 10 6, Hanpitvep Cr3. Yewm Gonb-
1E HHCT0 B OGOBHANCHHI MaPKI CTAIIH, TeM GOTBUIE YFIEPOA 0Ha CO-
epar. KaueCTBernibIe yriepoyicThle CTaili TAKAE 000IANAIOT BYK-
Bavin CT it UHBPAMH, YKQILIBAIONUIMA COAEPRRHIE YTTCPOIA B COTHIX
ROIX mponeiTa.

JIerHpoBaHIHE CTATH 0G03HAUAIOT LADPRMS i GYKBANK, HATPHNCD
20X, 40XC, 20XH3A. Tlepsas tihpa nOKA3HIBACT ConepA@HHE Yrite-
PO B CILTABE B COTbiX 071X NPOLCHTA, BYKBb ~ NPHCYTCTBIE B CiiTa-
BE COOTBETCTBYIONICT ICTHPYIOIIETO HEMEHTa, LHpA, CTCYIOMIEA 30
GYKBOIH, - IIpOLCHTHOE CONEPAANME AETHPYIOIETO HeMeHTa. ECTi
HoCie GyKBH LKA OTCYTCTBYET. T0 91O O3HANACT, 410 MANHOIO e~
MenTa b CrUIaBe conepRuTes Metice | %.





