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1. MACOOPT PABOYEN IIPOTPAMMBI YYEBHOW JACHUATIIVHBI
1.1.  O6aacts npuMeHeHHs pabouell NPOrpaMMbi

Pa6ouas nmporpamma yueOHOM AMCHMINIMHBIABISIETCS HaCTBIO IPOTPaMMbl NTOAIO-
TOBKHE CIELMANUCTOB cpennero 3eena B cootBeTcrBry ¢ OI'OC CIIO no cnenw-
anpHocTH 23.02.06 Texnuueckas 3KCIUTyaTai[us MOABUNKHOIO COCTABA KENE3HbIX
nopor. (0a30Bas TIOJATOTOBKA).

1.2. Mecro yueOHOH AHCHUILIMHBLI B CTPYKTYpe NPOrpamMMbl NOATOTOBKY Ciie-
IHAJHCTOB CPEHEro 3BeHa:

VYaebHas AUCIMIVIAHA OTHOCUTCS K OOMIENPO{ecCuOHabELIM AMCUKDIAHaM Yaeh-
HOTO LIUKIIA.

1.3. Ilean u 3apaqu y4eOHOH JUCHUNJAMHBLI — TPeGOBAHUS K pe3yJbTaTaM oOcC-
BOEHUH YUeOHOH AHCHHIIHHDI:
B pesympraTe ocBoeHus yueOHOM nucMIMHRL 00ydaromuics J0JKeH
YMeTh:
— BBIOWpATH MATCPUAaIhl Ha OCHOBE aHAJIM38 MX CBOUCTB JUIS NIPUMEHEHUS B ITPOMU3-
BOJCTBEHHOMN NeATECIbHOCTH.
3HATH!
— CBOHCTBA METAJUIOB, CILTABOB, CIOCOOHI UX 00paboTky;
— CBOMCTBA W O0JACTh NPUMEHEHHUS 3JIEKTPOTEXHUUYSCKUX, HEMETAINIMYeCKUX K
KOMITO3ALIMOHHAIX MaTEpHaNoB;
— BUBL M CBOWCTBA TOIUIMBA, CMA30UHBIX W 3aLIMTHBIX MATEPUATIOB.

B pe3yiibTaTe ocBoeHUs yueOHONH JHCHHILINHBI IPOUCXOJHUT N03TanHoe ¢gop-
MHPOBAHHE 3JIEMEHTOB 00INNX U NPodecCHOHANLHBIX KOMIETeHIHI:

Kox Hamvenoranrme pe3yibTara 00ydeHus E

OK 1. TTOHMMATE CYIIHOCTh ¥ COLMANLHYIO 3HAUKMOCTb CBOeH Gyayedt npodeccHi., MposnagThs K
Hel YCTOWYHBLIH HHTEpEC o s

OK 2. OpraHd30BbIBATE COBCTBEHHYIO ACATEALHOCTD, BLIOMPATE TUNOBbIC METOAb! K CTIOCO0LI Bhl- |
NOTHEHUs! TPOdecCHOHATbHbIX 3aa4, OLEHUBATL HX 3QMEKTHBHOCTS W KAUECTBO

OK3. [TpYHUMATE peIIeHus B CTAHAAPTHLIX U HECTARAAPTHBIX CUTYAUNH W HECTH 38 HAX OTBETCT-
BCHHOCTD o

OK 4. OCYILECTBIISTE MOKMCK M HCNOMB30BaHHE MHDOPMALIKK, HEOOXO0AMMOH Ans 3PQEKTHBHOTO
BBEITIONHEeHHS TPOQECCHOHANBHBIX 33424, 1PO(ECCHOHAILHOIO W JIMYHOCTHOTO Pa3BHTHS

OK 3. Hcnonb30BaTh HHHOPMALMOHHO-KOMMYHHKALMOHHBIE TEXHONOMMH B TpO(hecCcHOHabHOH
IesITeNIbHOCTH

OK6. PaGoTaTh B KOJIEKTHRE W B KOMAKAE, YPHEKTHBHO ODILATRCH ¢ KOJACTAMW. PDYKOROICTHONM.
nOTpeOHTENIMH e

OK 7. BpaTh Ha ceGs OTBETCTBEHHOCTE 38 paboTy YNeHOB KOMaHIb! (MOAYHHEHHBIX), PE3YALTAT
RBINOJIHEHUS 380aHHH.

OK 8. CaMOCTOATENBHO OTIPEREIISTh 334244 NPO(heCCHOHATIEHOIO U JIMHHOCTHOTO PA3RHTHSA. 3aH K-
MaTBCs caMO0DpPa30BAHKEM, OCO3HAHHO TUIAHMPOBATH NOBBILISHHS KBATUPUKALINH

OK 9. OpHEHTHPOBATELCS B YCHOBUIX YaCTOM CMEHbI TEXHOJIOTHI B TPOhECCHORANLHON AeaTeh-
HOCTHU

TIK 1.2  [[lpousBoauTh TexHHHYECKOE ODCIYNHBAHME U PEMOHT [TOABHIKHOIO COCTABA HKEAEIHBIX IOPOT]
B COOTBETCTBHH ¢ TpeOOBAHWAMY TEXHOIOIHHECKHX NPOLIECCOB e

|
[IK 1.3  Of6ecneunpars Ge30M0aCHOCT ABWIKEHHS IOABHIKHOIO COCTABA '
[IK 2.3 | KoATponupopath 1 OLEHHBATL KAUECTRO BHUIONHAEMbIX paboT |




ITK 3.1 OhopMIITE TEXHUUSCKYIO U TEXHONOIHUSCKYH) NOKYMEHTALHIO

[IK 3.2  |PaspaBarsiBars TEXHOJIOrMHECKYE NPOLIECCH! HA PEMOHT OT/IENbHBIX AETanel 1 y3/10B Nojl-
BHKHOTO COCTABA JKCJIEZHBIX AOPCT B COOTBETCTBHH C HOpl\’laTHBI-ior{ ﬂOK'\;‘MEHTaLLHEF{

1.4. KosinuecTRO YacoB Ha OCBOEHHE NPOrPamMMbl YUeOHOH JHCHHIIHHBL:

MaxkcrmanpHas yaednas Harpyska obyqarornerocs — 94 9acos, B TOM YMcIe!
o0sRaTenLHas 4acth - 61 4acos;

BAPHATHBHASL HacTh — 33 HacoR.

YBeIn4eHUE KOIMYECTRBA YacoB pabodell MporpaMMBbl 3a CYET YaCOB BapHATHBHO}]
YaCTH HallpaBlIeHO Ha paciiupeHre (yriaybienne) o0rema 3HaHUH 10 pasjienam
IIPOTPaMMEL.

MaxkcumManpHo yaebHOM Harpy3ku obydaromerocs — 9449acos, B TOM YHCIE:
00s13aTeIbHON ay IUTOPHOH yueOHOU Harpy3Kku oOyuaroierocs — 64 daca;
caMOoCTOATeNBHOM paboTel obyuaromerocs — 30 gac;




2. CTPYKTYPA ¥ COJAEP)KAHUE YYEBHOW AMCLIMIUINHbBI

2.1. O6bem yueGHOU AUCHUILIHHBI H BHALI Y4eOHOH padoThI

Bupa yuebHo# paboThl { Obver uacos
Maxkcumaabaas yyebHas Harpyska (Bcero) 04
O6s3aTenbHas ayqaropHas yuebuas Harpyska (Bce- 64
ro)

B TOM JHCTIE:
TeopeTnaeckoe o0yueHue 52
TIPaKTHHECKHE 3AHATUS 6
nabopaTopHbIe 3aHATUL 6

CamocrosTenaas pabora o0yvaroumerocs (Bcero) 30

B TOM HHCJIE!

~ paboTa ¢ TeXHUUSCKUMH CIIpaBOYHUKaMH
- paboTa B rpymmax

keiic ypoku

TPEHUHT

IIpomexyTouHasi aTrecTaius B popme - dK3aMeHa




2.2. TemaTnyecKrii JIaH M colepKande yaebnoi qucunniannel MarepuaJopeenne

Cuctema cnasoe. KommoHeHTs! cucremsl. ©assl criasos. CTPYKTYpHbIE COCTaBRSIONINE
CTIABOB! TBEP/IbIi PACTBOP, XMMHUECKHUE COSAMHEHNS, MeXaluuecKkas cMeck. Caasb Meway
CTPYKTYPO# 4 cBoficTBaMy CnnaBos.

HMousiTre guarpammbsl cocTosHug. Jluarpamma cOCTOSHRS XKENe30YTICPOANCTLIX CIINABOS.
OCHOBHBIE TOUKH ¥ TMHUM AMArPaMMbl COCTOSHMS HKENE30YTNEPOAUCTHIX ennaBos. Kpu-
TUHECKHE TOYKH cTanied (Touky YepHosa). Bnugnue yrnepona v nocTosHHbIX npumecel Ha
cBojtcTea cTaaeh

[ Haumenosanue pa3fenos H TeM Copepxanue y9e0H0ro Marepuana, NpaKkTHYeCKye 3a0aTHs 1 aaboparopibie padoTsy, Obnem Yposern oc-
camocToATenbLHad PadoTa 00yualomuxcH YacoB BOEHNS
1 2 3 4
Paspen 1. 55
Texnosiorus MerTannon
Tema 1.1. OcoeBnr Copepxanne yueGrOro marepuasa 4 2
METaNNOBeACHHE Krnaccupukauns Metamnor. Kpucrannuzauys mMetanos. Kpucraniyyeckoe CTpoeHHE Me-
Taios, CBoHCTEA METANIOB: (PHIMUCCKHUE, XMMUIECKME, MEXAHMHECKHE W TEXHONOTHYE-
ckme. CriocoBsl ONpeeNeHIs OCHOBHBIX CBOMCTB METANNO0S. SIBNeHYS alIOTPONMY 1 aHK-
30TPONKH
TipaxkTrgeckne 3auaTus 4
Onpepneneunie TBEPAOCTH METANAOB.
OnpeaeneHye yoapHOH BA3KOCTH METAIOB |
CamocrogresnsHan padora obyyaromnxes 2
Brinonnenne pedepaTos UK NOAroTOBKA Npe3eHTaluil o npumepHol temaTrke: «Me-
Tanbl M UX CRBOMCTRAY, «KpHreTannuzauvs meTannos», «lIprumenesye MeTaios Ha xe-
JIE3HOMOPOMKHOM TpaHcnopTen, «M3 UCTOpHHM #ee3a» ¢ UCNONL30BARNEM HHPOPMALINOL-
HbIX pecypcos MuTepHeTa, OCHOBHOH M NONOJIHUTENLHON JIUTEPATYPbl
Tema 1.2. Ocnoss Teopun cnaasos | Cogepixanue ygeGHoro matepnana 4 2

JlabopaTopnas pabora
MCCJ]GHOB&HME’ Auarpamvimbl COCTOAHNMA }'_i\’EJ]eBOyTJ'JCPOELHCTi;}.\l Cr.1aBoB

J

CamocToaTeannan padora obyzanouminxes
Buinonusesne pedepaToB WK NnoAroToBKa NPe3enTanni no remam: «bynar — 3namennTas
crasny, «Kpuerann J1L.K. Hepnosan, « VM up craseld 1 cnnaBosy ¢ HCNGALIOBARKEM HBOP-

I MauKMoHKBIX pecypcos MuTepreTa, OCHORHON 1M NONONHKTENLHON AUTEPATYphi; Bbinoske- |

1]

VS B




HYE HHOHBHAYallbHbIX 3adaHui 1o Auarpamme COCTOSIHUH JKEJIE30YTAEPOJUCTRIX CITNIABOB,
NOAroTOBKA K 3alUMTE OTUETOR 11O naﬁopa’mpﬂomy 3aHATHHO

Tema 1.3. Kenezoyrnepoancroie,
JIErMpoBanubIe M UBEeTHLIE

Cogepsranne yae0HOro Marepnala

Knaccudukauns craned. Yriepoaucrble KOHCTPYKLHMOHHbBIE CTAIM: BUAbI, CBOKCTBA, Map-
xupoBka 1o I'OCTy, nprMeHeHNe Ha IOZIBHIKHOM COCTaBe yKeNnesHbix aopor. Obliue cee-
nenus o Tepmuueckoi obpaborke craeil. @a3oBbie NPeRpalleHUs NPH TePMUIECKOH 00~
paborke craneii. Buast repMuueckoi o6paboTku: 0TKUF, 3aKasKa H OTHYCK CTajaM. Bruayne
TepMuteckoil 06paGoTKy Ha MEXaHMYeCKHe CBOHCTRA CTAH.

OGwMe cBefeHMs O XMMHKO-TepMIYeckoi 0bpadoTke cTaneH. a3osble NPEBPALISHUA IPH
XUMUKO-TepMUUecKOH 00paboTke craned. Buasl xumuko-Tepmuueckoil obpaboTiy.
Bivsnne XUMuKo-Tepmuueckoi obpaboTin Ha ceolicTea cranu. Kiaccngrkauus 1yryHos.
CsoiicTsa, mapkuporka 1o I'OCTy ¥ npuMeHeHHe pasiiusbIX BUIOB HYYTYHOB Ha HOJ-
BIJKHOM COCTaBE JKeJIE3HBIX JOPOr.

JlerupoBsanHble CTany, KX iknaccuurauns. Bivsauue Terupyrounx 3AeMEHTOB Ha CBOHCTBA
craneit. Mapkuposka no FOCTy neruposarnnix crasielh. Ipumenenne nermposanHbix
craneit Ha KEeNe3HOAOPOKHOM TPAHCIOPTE. 11BeTHbIE MeTANNIB! M CIIABbl HA KX OCHOBE.
AMOMUHUH W CNNEBb HA ero OCHOBE. Meab i CHAaBLl Ha €€ OCHOBE. AHTU(OPUKLIMOHHEIE
NOAUIMITHUKOBRIE CNN2Bhl. MapKupoBKa LBEeTHLIX cnitapos. [IpumenHenne LBeTHRIX MeTall-
JIOB Y1 CTINABOB HA WX OCHOBE HA NOABMHOM COCTABE MKENE3HbIX A0pOr

JlaGoparopunie pAGoTL

ViccrenoBanye MUKPOCTPYKTY L] YIJIEPOAKCTBIX CTaiell 1 uyTryHoB.
Vicenenopalye MYKPOCTPYKTYPbI LIBETHLIX

METaNIOB 1 CIIABOB

CamocronTeasnas padora o0yyarwonmxes

PaboTa ¢ TEXHUHECKUMHU CIIPABOCUHUKAMU: PACIIK(POBKA MapOK CNIABOB, ONPE/ICHEHHE
MEXaHUYECKUX XapaKTepUCTHK Crinasos. Bubop peximMos TepMuueckoli obpaboriy cnna-
BOB, BLIOOP CNIABOB AJ1S M3rOTOBNEGHUS KOHKPCTHBIN AeTanei; Buinonsenye peeparTos My
MOArOTOBKA NPE3eHTALIMI No Temam: «Yriepo,1ucTble CTANK ¥ UX NPUMEHSHHE HA T10A-
BUIKHOM COCTABE JKENEIHbIX AOPOD», «HyTyHbl ¥ UX PHMEHEHHE HA KEIC3HOA0POKHOM
TpancnopTey, «Jlernposadubie CAashl M UX NPUMEHEHHE HA JKENRE3HOIOPONHOM TPAHC-
noprey, «11BeTHbIE METANBLI ¥ X NIPUMEHEHNE Ha KENE3HOLOPOIKHOM TPAHCTIOpTE,
«CriaBbi UBETHBIN METANLI0B ¥ WX NPUMEHEHME Ha HOABMKHOM COCTARLE XENES3HbIX AOPOr»

. C UCTI0JIB30BAHMEM HH(OPMABLMOHHLIX pecypcuB MHTepieTa, 0CHOBHOM ¥ A0TIONHHTEABHOH
- INTEPATY Pb!

Tewa 1.4. Criocodni 08paboTrn me-
TANI08

- Copepsranne yaebH010 MATepHANR
. Thmeitoe npon3eoaciBo. CTEprHEBbIC 1 QUPMOBOUIbIC MATEPHATbL. MeToAB! NoNyHeHys

oTnnok, Cneunaibble ¢

5306})] SWTLI. JIHTCHBLIC CIIARbL], MX NpUMCeHeIine Ha HKETE3-

LI




HOZIOPOKHOM TpaHCIopTe.

O6paboTka MeTa1oB AasieHueM. Bumgs! obpaboTicn METauI0B JaBNEHHEM: NPOKATKA,
npeccoBatke, BOJiouenne, cBoboaHas KoBKa, WTaMnoska. M3aenus, nomy4aembie npu 06-
paboTke NABISHHEM.

Cnoco6s! ceapku. [Taiika u peaka metanios. IlpriMeHerue pasnnysbIX BUAOB CBAPKH, NAHKK
¥ pe3kyl MeTAINOB B PEMOHTE NOABHAKHOrO cocTasa. OBpaboTka METaIOB PE3AHHEM HA
TOKAPHbIX, CBOPIIMABLHBIX ¥ (pe3epHbIX CTAHKAX

Hpagruvecioe 3AHIATHE
BriGop Mapky MeTaia 1l KOHKPETHOM AeTanu u cnocoba ero o6paboTku

CamocreaTeisHas padoTa 00yyanmmxen

PafoTa ¢ TEXHHYECKIMHU CIPaBOHHMKAMHE: PACLIH(POBKA MAPOK CIINABOB; ONPEACTIEHHE
MEXAHHYECKHX XapaKTePUCTHK CILIABOB; BbIOOP PexXMMOB TepMuueckol 06paboTku cnna-
BOB; BLIOOP CTUIABOB /15 M3rOTOBNEHHs JeTalell; BpiOOp crnocoba M3roToBNeHns ACTalH.
HoaroToBka npeseHTaUMi Wil BbINOIHEHHe pedepaTos 110 TeMam: «Hynecusie nyyn» (o
naszeproii ceapke), «Cnosc Geper nnasman, «B nasune UMIYNBCHBIX PA3PAA0OEY» ¢ UCTIONb-
30BalKeM UHPOPMAIMOHHBIX pecypcoB MHTepHeTa, OCHOBHOM 1 ROTNOIHUTENbHON JTNTe-
paTyphi; BHINOIHEHNE UHANBUAYANLHRIX 3aaunl 1o BpibOpy criocoba obpaboTky AeTanm,
COCTARJIEHMIO NIEPEUHS eTalel JOKOMOTHBA, H3IOTaBIUBAEMBIX JIUTHEM U IABIEHHEM

Paznea 2.
DAERTPOTEXHUUCCKHE MATCPHATBE

12

Tema 2.1. IipoBoanukxeBsIe, MOy~
NIPOBOABHKOBLIE,

JH3IEKT pHYecKe

H MaruuTHbIE
MATEPHAT DI

Copepacanne yuednoro MaTepuaa
[poBOAHUKOBEIE, OAYTIPOBOAHNKOBbIS, AUINEKTPHUECKHE ¥ MATHATHBIE MATEPHATIbI
BUAL), CBOMCTBA M IPUMEHEHNE HA NOABHKHOM COCTABE JKENE3HbIX J0POr

CamocroaTebaas pabora obyuawwnxes
Brinoanenue pedepaTos Witk Npe3eHTanui ¢ HCNoNx30BaHueM HH(OPMALUOHEBIX Pecyp-
coB MisrepHeTa, OCHOBHON ¥ NOTIONHUTENbHON NuTeparypsl no Temam: «Ilposoanukossie
MaTEPHaNb! BLICOKOFO YASNbHOIO CONPOTHBIEHNAD, « MATEPUanbl BLICOKOH NPOBOAUMMO-
crin. «[IpuMEHEHNE TPOBOAHMKOBEIN MATEPHAIIOB Ha KENE3HOA0POIKHOM TPAaHCTIOPTEY,

«J 1oy IPOBOAHUKORLIC MaTEPUAanbl W UX CBOHCTRAY, « IpuMeHeHNE MOy NPOBOIHUKOBBIX
MATEPHANoBs Ha MOABMIKHOM COCTABE IKETIe3HLIX A0POr», «MarHMTHO-MATKUE MATEPHUANLIY,
«MariuTHO-TBEDAbIE MaTEPHalibn. «IPUMEHEHNE MATTIUTHBLIX MATEPHANOE Ha NOJBHKHOM
COCTABE HKENELZHBIX AOPOID, «IHinexrprdeckne matepuansl, UX csolcTsan, «fIpumenenne
AUIACK YPUHCCKUX MATEPHANOE 112 ITOABMXKHOM COCTABL JKENEIHLIX JOPOTY.

Buinoianesne MHAMBRAYANLHO! O 3AAARKS 110 COCTARICHMIO Tad 1l CBOHCTR JUAVIEKTPHKOB,
JIPOBO. IHUKOB, TIONYTIPOBOAHMKCSE 4 MATHUTHBIX MaTCPHAIOS




Pazpen 3.
IRBAHPOBOYNDIE
MaTepHANbI

Tema 3.1. Buani
TONHBA

- Trepuoe, xuaKoe ¥ razoobpazHoe Torueo. CeoiicTea ¥ NpUMEHEHHE Pa3IMYHEIX BUIOB

Copepxanne yueOHOro MaTepHana

TOIUIMBA Ha NOABHMKHOM COCTABE KENE3ZHBIX J0OPOr

CamocrosiTenbHas padora o0yyalommxcs

BrinonHenue pedeparos ¢ HCnosis3osanneM HHhOPMaLMOHHLIX pecypcoB MHTepHeTa, oc-
HOBHOM W JIOTIONHUTENLHOM NUTepaTyphl 1o Temam: «Buabl Tommea», « CBolcTBa TOMIIH-
Bay, «[IpuMeHeHne TOMIHBA HA TTIOIBHIKHOM COCTABE XEJIE3HbIX 10pory». Beinonnenye
UHAMBUIYAILHOTO 3aJaHus 110 CPaBHHTENEHOMY aHann3y pasHbiX BUIOB TOTLIMBA

Tema 3.2. CMazoussble MaTepanabl

Copepxaune y1eSnoro MaTepuana
HasnadeHne cMa304HbIX MATEPUAIOB. JKHAKUE, ITACTHYHLIC Y TBEPLHIE CMA304HbIC Ma-

TEpUANbl: WX BH/BI, CBOWCTBA U ITPUMEHEHHNE Ha MOABHIKHOM COCTABE IKEE3HbIX 10pOr
CamocrTonTessnas padora oGyyalomuxces

Buinonsenuve pedepaToB WK NOANOTOBKA Npe3eHTalMi 1o TeMam: «HassaueHne 1 BYaL
MKUAKKX CMA30MHBIX MATEPUaliory, «lIpUMEREHHE CMa30uHbBIX MaTEPHANIOB Ha MOABHXHOM
COCTaBe XKeNe3HbIX Aopory, «Cnocods NoayyeHus MHAKHX CMA30UHbIX MATERHANCBY,
«Cnocobi! NOSYHEHHS NNACTYUHBIX CMa304HbIX MATEPHAOBY C MCIIONB30BAHMEM MHPOP-
MalHMOHHBIX pecypcor MHTepHera, 0CHOBHOH ¥ NONONHUTE LHOM INTEpaTyphl

Pazaen 4.
HoJizmepHBble MaTePHAbl

Tema 4.1. CTpoeHue 1 0CHOBHLIE
CBORCTBA HOANMEDOB

Copepsxanne yueSHOro MaTepnaia

Cocrag, CTpOSHKWE U OCHOBHLIE cBOHCTBA nonuMepos. Cnocofbl NONyueHns NOJIMMEPOB.
Marepuans! Ha OCHOBE NOAKMepOB. [TprMeHeH e NONUMEPHLIX MATEPHATIOB Ha NOABMIKHOM
COCTABE MENC3IHBIX Jopor

WS

CamocrosireLaas padora obyvalomuxes

TToaroTosxa coobniennit no Temam: «CTpoenue NoaUMeEpPeB 1 erocolsl KX NOAYHEHN»,
«CeolcTBa NOAMMEPORY, « TepMONAacTHHHbIE 1aCTMACCH! ¥ UX NPUMEHEHKE Ha 1101~
BIKHOM COCTABE JKENE3HLIX I0POry., « T €pMOPEaKTHBHbIE [11aCTMACCH] ¥ UX TIPUMEHEHME HA
NOJBMIKHOM COCTaRE XKENE3IHbIX A0POI», «MaTepuans! Ha OCHOBE NOIUMEPOB ¥ WX NpHME-
HEHME HA JKEIE3HOI0POKHOM TPAHCHOPTEN C MCTIONBLIOBAHNE N MH(OPMALMOHHBIX pecyp-
coB MiHtepieta, OCHOBHON W AOTOAHITEILHOA NWTEPaTyph

Wl

S N

Pasaea 5. KoMno3suunoHabLIe iaTe-
pHAAb]

| Tema 5.1. Bugnr CBOHCTBA KOM-

Conepmanue yaehHHorg varepuaiia




HOZUNBMOHEBIX MATEPHANOB KoMnosniMonHple MaTepHassl: HasHaueHue, BAIE ¥ cBoiicTBa. Cnocobrl nomyyeHms [——;
KOMIIO3HIHOHHBIX MaTepuanos. [lpuMeHeH e KOMIO3MHMOHIBIX MATEPHATI0B Ha [I0ABHXK-
HOM COCTAaBE MEJIE3HBIX A0POT (3NEeMEHTbI BHYTPEHHETO OCHALLECHHA BArOHOB, KOMITO3H-
[MOHHBIE TOPMO3HbIE KOJIGIKK H Jp.)

CamocTofTenbaan pagora odyyaomuxes 1
Brinonuenne pedeparos win NoAroToBKa npesenTaunii no remam: «ucnepe-
HO~YIPOUYHEHHbI® KOMIIO3UIMOHHEIE MATEPHATBLY, «BOJOKHHCTRLE KOMIIO3HIHOHHbIE Ma-
TepHanby, «CROUCThe KOMIOZHIMOHHbIE MaTepransny, «CBoicTRra H 06/1aCTE NPHMEHEH s
KOMITO3HUMOHHBIX MATEPHANIOBY C HCIOib30BaHKUEM HHQOPMAUHOHHBIX pecypcoB MuTep-
HEeTa, OCHOBHOH 1 JOTIOJHUTENBHOH TUTEPATYPBI

H’as,uen 6. 3amuTHbIe MATEPUAIBI 6
Tema 0.1, Buap! 3amaTanix MaTe- Conepicanue yueGHoro marepnaia 2 2
PHAJIOB 3alMTHEIE MATEPHANEL: HasHAUCHME, BHALI, CBOHCTBA. CrIOcOoDkI HAHECEHHUS 3alUTHBIX
MaTepuanos. [IpuMeHeH e 3alUMTHLIX MATCPUATIOB HA NOJBHIKHOM COCTABE JKENe3HbIX A0-
por
Camocronrensias pabora odyqalomuxcs 4

BrironHesne pedepaTos vy NOANOTORKE NPE3EHTALMA N0 TeMaM: «3allUTHBIC NOKPHITUAY,
«Cnocobnl HaHeCeHUs 3aIUATHLIX MOKPLITHEN, «IIprMenenne 3a1uuTHEIX NOKPLITHH Ha
MIOABMIKHOM COCTABE JKENE3HbIX HOPOT € UCTIONbL30BAHKEM HH(OPMALIMOHHbBIX PECYPCOB
Hureprera, 0CHOBHOH M JonOnHUTENbHON nuTepaTypbl. TloaroToska K sK3aMeny

Bcero 94

Jls XxapakTepreTHKH YPOBHs OCBOEHNMS Y4eOHOT0 MaTepraa UCroNb3yIoTCs Clefyoure o003HadeHns:

1. — o3naxomuTenbHbIH (y31HaBaHue paHee U3ydeHHBIX 00BEKTOB, CBOUCTB);

2 — penpoAyKTUBHBIN (BLINOIHEHME AESITEIbHOCTH 110 00paslly, HHCTPYKIMH WK TI0J PYKOBOACTBOM);

3 — NpoayKTUBHBINA (TINAHKPOBAHUE U CAMOCTOSITEIFHOE BRITONHEHUE S TENBHOCTH, PellleHne IIpodieMHBIX 327a4).



3. YCJIOBUS PEAJIU3AIIMN PABOYEN IPOTPAMMBI
YYEBHOMU N CIATIINHDI
3.1. MarepuaibHO-TeXHHIECKOMY 00ecnedeH IO

Pearmazanust paGodeii mporpaMMel yaeGHON MUCTIHILTAHEl TpeOyeT Hauvdrs
yaeGHOM mabopaTopuu u kabuHera Martepranosesenue. r I. bpasck, yi. [{zep-
KAHCKOro, n. 47, JlaGoparopus Ne 316

O6opyrosanue 1ab0paTopHy i pabodux MeCT B 1a00paToOpuu:

Croner yueGupie — 15 ., CTyibs yueHrdeckue -30 mT., paboyee MecTo
TIperoAaBarels, mpecc bpuHellIa, MagTHUKOBEIE KOIIep, alfapaThl I/ HCITBITAHNES
IpeneKTpukos Ha npobot AMUMTL-60, meTayiorpaduyueckue MUKPOCKOIILL, pe-
JAYKTOPBL  PA3NMUHBIX TUTIOB, MOIENH pa3IHYHEIX MEXaHWsMoB,  HHGOp-
MAaIlMOHHBIE CTEH/IBL.

3.2. Hadopmannonnoe obecueuenne o0yJeHns
Tlepeuenr pexoMeHIyeMol ydeOHOW ImTepaTyphl, HH(OOPMAaIMOHHEIX pe-
cypcoB ceTH MHTepHeT.

OcHoBHas yaeOHas TuTeparypa:

1.Baacopa WM.JI. Marepuanosenenme yded. -1ocobue. — M.: OIBOY
«YueOH0-MeTOIMIeCKr OeHTp 10 00pa30BaHHUIO HAa JKEIE3HOJOPOIKHOM TpaHC-
mopren, 2016. — 129 c.

HomnonmwrensHas yaeOHas mTepatypa

1. Yymagenko F0.T. Marepranosesenue 1 ciaecapsoe geno: yuebruk./ ¥0.T.
Yymauenko, I'.B. Uymauenko. -2-e u3z., crep. — M.: KHOPYC, 2016. — 294c.
(Cpenaee nipd. oOpazoBaHKe)

HuTepHer-pecypesl:

1. Bunacosa IN.JI. Marepuanosenerre (JJIeKTPOHHBIHA pecypce): yued.
mocobue. — M.: ®I'BOY «YdebHO-MeTOIMIECKMH HEHTp 110 00pa30BaHUIO Ha
XKENe3HOIOPOKHOM TpaHcmopTe», 2016, — 129 ¢. — Pesxam goeryna:

http://library.miit.ru/2014books/pdf/%D0%:92%D0%BB%D0%B0%D1%8
1%D0%BEY%D0%B2%D0%B0/pdf

3.3. Bemmosnerne TpeGopanuit ®I'OC B wacTH HCNOJB30BaHHA aK-
THABHBIX H HHTEPAKTHBHBIX opm 00yieHns

B nensx peanusanuy KOMIETEHTHOCTHOIO ITOAX01a pabodast nporpamma
TIPEIy CMaTPUBAST UCIIONB30BaHAEe B 00Pa30BATEIIEHOM IIpOIlecce aKTHBHbBIX U NH-
TEPAKTUBHBIX (POPM TIPOBEICHUS 3aHATHH B IendX QOPMHUPOBAHIS U PA3BUTHS
o0mEX U npodecCHOHATEHBIX KOMIICTECHIIHH:

Tema 1.1. OcHOBBI MeTAJLIOBEIeHIS

3anrgrue: OnpenencHrue MeXaHuIecKx cBOUCTB MeTamios. ( [Ipaktraeckoe
3aHATHE)

Tema 1.4. Cnoco0b1 00paloTKH MeTANIOB

3angTue: O6paboTka METAIUIOB PE3aHUEM. DIEMEHTEL pe3adus. ToucHe,
CBEpIIeHNUE, 3cHKEPOBAHNE, Pa3BepThIBaENe pe3epoRaHme, CTPOTaHue, MPOTIIrH-
BaHUe — TexHoIorng u oopabotka (CamocTosTenpuas pabora)

Tema 2.1. IlposoaHHKOBbIE, TOJYNPOBOAHHKOBGIE, IHIIEKTPHIECKHAE H
MATrHATHBIC MaTePHAIbI

3aggrre: MaTtepHralibl Ha OCHOBE MOIMMEPOB ¥ WX [IPUMEHESHHE Ha Keyes-
HOIopoxkHOM TpaHcnopte (Co3nanve upe3eHTalnii)


http://library.miit.ru/2014books/pdr%25D0%2592%25D0%25BB%2525DQ%25B0%2525Dl%25258

4. KOHTPOJIb 1 OLIEHKA PE3VYJIBTATOB CCBOEHWA YUEBHOH
ANCITATIJIMHDBI
KouTpodb H OHeHKa pE3yNbTATOB OCBOEHMSA Y4eOHOH AMCLMIUIMHbI
OCYLIECTBISIETCA NPEMoAaBaTesieM B MPOIECCE NPOBENEHHA IIPAKTHYECKUX 3AHATHH U
nabopaTopHsX pafoT, dK3aMeHa, a TaKKe BEIMOJHEHHd 00ydaloUMUCa MHAWBH-
AYANBHEIX 3aJIaHu, 3aIuThl pedepaToB WiK IIpe3eHTalu.

PesyapTare! o0ydenns (ocBOEHHbIE yMe- PopMbl A MeTOABLI KORTPOAS H

HHf, YCBOGHHDBIE 3HAHNH) OHEHKH Pe3yabTaToB abyUueHns
YMeHHS: IKCHEepPTHOE HaONIOAeHHEe M OHEHKa Ha [pak-
BBIOUPATE MATEPUAJIE] HA2 OCHOBE aHAIN3a WX TUYECKHX 3aHATHAX U TabopaTopHbix paboTtax

C,E'.OI:‘ICTBa IJIsi OpYMEeHEHUWd B NPOU3BOACTBEH-

HOU JesITeNbHOCTH

IHAHHSA: aKcrepTHoe HAGMOAEHME M OLEHKA HAa npax-
CBOHCTB METaJUTOB, CIJIABOR, COCOO0B UX THHECKUX 3aHATHAX 1 nabopaTtopHbix paboTax
o0paboTru

CBOHCTB ¥ 0bacTy NPpUMEHEHHA 3JICKTPOTEXHH- OlIeHKa BLITIOJIHEHHUA WHIAWBUAYANBHBLIX 3804-

YeCKHUX, HEMETAIIHYSCKHX W KOMOO3HMIHOHHBIX |HMH, 3aU1AThI petbeparos uiv TIpEBGH'TaLLH%‘:l

MaTepHalion 4
BHAOB M CBOWCTB TOIUIHBA, CMA304HbIX W |3KCneprHoe HAOMIOAeHMe W OLGHKa HA Mpak-
3aIMMATHBIX MATEPHAIOBR THYECKHX 3aHATHAX K nabopaTopusix paboTax.,
OLCHKa BBIMONHEHWA HHAMBWAYaALHBIX 3a1a-

HMH, 3aLIMTEl peIepaToR MK Tipe3eHTALMN




Penensus
Ha pabouylo nporpaMmy yueOHONH TUCITUTUIMHE!
OI1.05 MartepuanopefcHue
015l CREeYyUATbHOCTU
23.02.06 Texnuueckas sxcriyamayus NOOGUICHO20 COCMABA JHCEAE3HbIX 00pPOS
6a30Bast IOJIIOTOBKA CPEHEro MpohecCuoHalbHOro 00pa3oBaHus

Aemop npoepammur:  Jonrnauena JILA. — nperioiaBaress
bpsrckoro ¢umana [II'YIIC

Pabowas mporpamMMa 110 JaHHOW JWCIMIUIMHE pazpaboTaHa B COOTBETCTBMU C
TpeboBanusMu  DefepalbHOIO TOCYTAPCTBEHHOTO 00pa30BaTeNbHOrO CTAHJIAPTA
CpeIHEero IpPOMECCUOHATLHOTO  00pa3oBaHus M0 crienuanbHocTy  23.02.06
TexHUUECKass SKCIITyaTallMs TOABMXCHOTO COCTaBa IKEMe3HBIX Jopor. Pafovas
IporpaMma II0 JaHHOH IMCLMIUIMHE OTHOCHTCH K 0043aTeNbLbHON YacTH NporpaMmkl
OAroToBKY cnelmanuctoB cpeanero 3seHa OI'OC CIIO no crieumansnoctn 23.02.06
B crpykrype mnporpaMMBI TOJAI'OTOBKY CIEIMAINCTOB CpefHero 3seHa yduclias
nucuuimuba OI1.05 «MarepuanoBeeHHE» OTHOCUTCS K IIPO(ECCHOHANLHOMY HUKIY
obmenpodecCHoHaNbHbIX HACHHUIIINH

Pabouas npozpamma yuebuoil oucyunnunvr Ol1.05 MarepuanoBefnerne cocmourm
U3 CRedVIOWUX pazoenos:

1. ITacmopT paboueit mporpamMmel y4eOHON TUCIUITIUHEL.

2. CtpykTypa u couepxadre y4eOHOH IUCIUTUTUHEI.

3. YcnoBus peaid3anyy IporpaMmsl yueOHOU JUCHUIITHHEL

4. KOHTpONb 1 OIIEHKA PE3yNbTaTOB OCBOEHMS YUeOHOH JUCIMITIHHEI,

5. Pe3ynbrarsl ocBOCHHS yueOHON AUCHUITIIMHEL.

B macmopre nporpammel copMynHMpoBaHbBl LEAHM M 3aladl  OCBOCHMS
OWCIMIUIMHEL, HaIpaBlIEHHBIE Ha  oBJajeHue  obydamoliumMucs  OOUMMHM W
IPOo(heCcCHOHANBHBIMUA KOMIIETEHIUSIMU.

JlaHHOEe KOMMYeCcTBO 4acoB, BBIAENEHHOE HA OCBOEHWE YUeOHON AMCLMIUIMHLI,
IIO3BOJINT:

- copMHpOBaTh y o0yHaromuxcs HeoOXomuMBIe npodeccuonanbibie w oGiiue
KOMIIETEHITUY;

- IIONYYUTH HEOOXOAMMbIE 3HAHUS W YMEHWMSA, KOTOPblE MOXKHO MPUMEHATh B
JlaJIbHEeHIIEM Ha IIPaKTUKE.

Temamuueckuii naan y4ebHou OUCYUNIUHBL UMEeIN CAEOVIOUUE PA30ELbl U MEM b

Paznen 1. TexHonorus MeTanios

Tema 1.1. OcHOBEI MeTaNIOBEISHUI

Tema 1.2. OCHOBBI TEOpUU CIINIABOB

Tema 1.3. XKene3oyrnepoaucTrle, JIETHPOBAHHEIE U HBeTHbIe M@TEUII[BI

Tema 1.4. Criocobel 06paoTku meTalisios -

Pazmen 2. DIeKTpOTEXHUUECKUE MATEPHATIb]
- Tema 2.1. IIpoBogHUKOBEIE, nonynpOBo,uHHKOBble - JUDIEKTPUUECKHE 7
MAarHHTHEBIE ' -
MaTepHas]



Paznen 3. OxunupoBOYHEIE MaTepHanbl
Tema 3.1. Bupsl Torusa
Tema 3.2. CmazouHble MaTepralibl

Pazmen 4. [TomuvepHbIe MaTeprabl
Tema 4.1. Ctpoerue U OCHOBHEIE CBOMCTBA [TOJIUMEDPOR

Pazzen 5. KoMmmo3uimoHHkeie Matepraibl
Tema 5.1. Buasl ¥ CBOUCTBA KOMIIOZALIMOHHEIX MATEPUaioB

Pazgen 6. 3armuTHEIE MaTepUallbl
Tewma 6.1. BUnst 32U THBIX MaTepyualon

TeMaTHU9ecKu TIaH BWMeEeT ONTHMANBHOE pachpefeNneHie 4acoB Mo pasaesam 4
TeMaM 110 odHo#i Gopme 00yUueHMs], B COOTBETCTRHY C yHEOHBIM IJIaHOM.

Kaxapiii pasjies mporpaMMbl OTPaXKaeT TeMAaTHKY M BOIIPOCHL, [103BOJIIOILME, B
wonHOM o0BeMe, M3yuuTh HeoOXOoAuMBIH TeopeTWHecKWH Matepwasl. llpopeuenuc
MPaKTHIECKUX 3aHSTHH, IIPeTyCMOTPEHHBIX pabodel NporpamMmo#, [O3BOJSIOT
38KpENUTh TEOPETHYECKWe 3HAHUs, NpUOOpeTeHHBie IIPM M3Y4EHWM JaHHOU
JIVCIIAILITHEB. .

Cogepxanue pabouell nporpamMmbl  y4eOHOH  AMCLMIJIUHEL  COOTBETCTRYC!
tpeboBanmam  DemgepalpbHOro rocynapcTBeHHOro ofpasoBaTenpHOro  Ccranjapra
cpenHero  npodecCHOHAnpHOrO  00pazoBaHWMA O cneumanbHoctd  23.02.06
Texmrdeckas SKCIUTYaTallia NOABKHOTO COCTaBa KEJIE3HBIX A0POT.

Wsyuenre gawHOW AWCHUTUIMHEL crrocobcTByeT 3(derTyBHON W KavecTReHHON
MTOATOTOBKE MOJIOJBIX CHENMANHCTOB B OOJAcTM TEeXHWYECKOW 3Kcrulyaraimu
TIOABIDKHOIO COCTABA JXKEJIE3HBIX 10POT :

Pabodas mporpamMma COAEPKUT MHHHMYM JUTEpPaTyphbl, HEOOXOJMMOH JUls
M3y9eHUs JaHHON IUCIUIIAHBL

B menom paspaboranHas pabouas nporpamma ydebuolt aucumnauunt OI1.03
«MartepranoBeJieHle»  aKTyalbHa, COOTBETCTBYST TpPeDOBAaHMAM  IIPOrpamMMbl
TIO/IFOTOBKY  CHEIMANNUCTOB cpejHero 3seHa deaepalbHOMO TOCYIapCTBEHHOrO
00pa30BaTeNLAOIO CTaHmapra  cpefHero IpodeccHoHalbHOro obpa3oBasus 10
cenuanbHocTd  23.02.06 TexHuueckas OKCIUIyaTauusl [IOABHALOO  CocTad
JKEJTIE3HBIX HOPOL.

Paspaboranmas npporpamMa y4eOHOW  AUCLMIUIMHBI  PEKOMEHAYETCS s
WCIIONE30BafMs B y4eOHOM mpouecce INIpPM  HOATOTOBKE o0yuaromxcs IO
crienuanbHoCcTU 23.02. 06 TexHu4decKkas sKCriyaTalls MOABUMIKHOIO COCTaBa ese3HbIX
JIOpOT.

%, npenionasarens bynaruukas E.M. bIIOY
ROMKHOTO TEXHHKYMa I.bpsaHcka

« A3y A 2040 ron




Penensuga
Ha paboHyto [porpaMmMy YUeOHON AMCIMILTMHLL
OI1.05 MarepuanoseaeHnc 7
JUTA  CTIeLMAaNbHOCTH  23.02.06 Texwuueckas 3KCAIVQMAYUS NOOGUNCHO
cocmasa dicenesnbix 0opoz 6azosas nod2OMOBKA CPEOHE20 MPOMHECCUOHUALI.
obpazosarus, ’

Asmop npozpammer:  Honruuuesa JILA.. — mpenoaasatesib bpsuckoro duinai

[I'YTIC '

Pabouas nporpamma no janHol aucuurinne paspaboraHa B COOTBETCTBHH €
TpebopanusME DenepanbHOro rocyAapcTBEHHOTO 0BpazsoBaATEILHOIO Cralllap i
CpemHero  mpodecCHOHANBHOrC 00pPa3soBaHMs N0  cHeuuanbioct 23,0070
TexHuueckas 3KCIUTyaTAllks [OABMXKHOIO COCTaBa JKeNe3Hbix Jopor. PaGouas
nporpaMma [0 HJaHHOH JAMCLMIUIMHE OTHOCHTCS K 00s3aTe/lkHOH wacTi
NMporpaMmbl  MOAOTOBKM crienudaiuncTtos cpeanero 3pera G OC CIIO o
cnenuansHocT 23.02.06 B cTpykType MporpamMmbl 1OATOTOBKK CHCHHAIMC T
cpenHero 3peHa ydeOHas aucipdinuna O/L 05 MartepraloBeAcHue rHochic «
PO ECCHOHATBHOMY LUAKITY 0BLIeNpOecCuOHaANIbHBIX M CLIMITIMH

Pabovas npoepamma yuebrou oucyuniuror OI1.05 Marepuasnosencuue
COCIMOUIM U3 CREOVIOUWUX PA30esos.

. IMacnopt paboueld nporpammbl y4eOHOH AUCLUITAKHBL,

. CtpyxTypa u conepykanue yuieOHOH MCLUMIIIMHBL.

. YCnoBUS peallizalliy nporpamMmmbt YUeOHOW LHCIIHITTHHbBL.

. Kontposs 1 o1ieHKa pe3ysisTaToB 0CBOSHUS yHeOHON AMCLMIMTIMH b,
B nmacropre rmporpaMmbl  CPOPMYAUPOBAHBL LM M 3aLAUK  OCBOCHI
IUCLIMIUIMHEEL, HAOpaBlieHHble Ha OBJaleHue obydawluMuces  oOUMMi  h
MIPO(GECCUOHATEHBIMH KOMIIETEHIIUAMH.

JlaHHOE  KONHMYECTBO H4acoB, BLIISJEHHOE Ha ocBoeHHe  vuehIn,

LACHUIIUHEL, TIO3BOJIUT:

- chHOpMUPOBATE Yy 00YHAIOLIMXCS HEOOXOUMMBIE [IPOMPCCCHOMLILILIC 1T VUL,
KOMIIETEHLINY;

- IONYYWTh HEOOXOJMMbIE 3HAHKSA H YMEHHSA, KOTOPLIE MOXKHO TPHMEHATH s
NabHEeULIEM Ha ITPAKTUKE.

TemarTHuecKut IaH UMeeT ONTUMANTLHOS PAclPeAeIeHHE Hacon 110 Pasile iy
¥ TEMAM 110 OYHOH (hopme 0ByIeHns, B COOTBETCTBHU C YHEOHLIM [T1a110M.

Kaxapi#i pasest mporpaMMbl OTPaKaeT TEMATHKY W BONPOCHI, NO3BOATIONIL,
B [OJHOM 00beMe, H3YuuTh  HEOOXO/MMbIA  TEOPETHUECKUH  Mareprd
[IpoBesieHne NPAaKTHYECKUX 3aHATHH, MPEiyCMOTPEHHBIX PabOUeH HPOrpamMyoii.
[O3BOINSIOT 3aKPENUTh TEOPETUUECKHE 3HAHHA, JIPHOOPETEHHBIC J1IPH 113y e
IAHHOHW NMCLHAITIMHEL.

Conepxanue paboded nporpaMmbi y4eOHOH JCLHIAUHbBL COOTRETCTRYCT
tpeGoBannsiv  DefepaisHOro 1OCY ([@PCTREHIOID  0DPABOBUTCILITONG  CHUL L
CpesiHero T1pOo(heCcCHOHANBHOTO o0pazoBaiiug 110 CTICTUIA T
23.02.06 Texuuueckast axCIruryaTalius NOABMIKHOTO COCTABA JKEJIEZHBIX 1OPOL.

S O I (NG SRS



Wayuerue qaHHON HUCHMITIEHBL crocoOCTBYET 3PPerTHRHON 1§ KauecTRCHNON
MOATOTOBKE MOJIONBIX CHSLMAIWCTOBR B OOMACTH TeXHWHCCKOH OIRCIulyaiaiii,
MIOIBKDKHOTO COCTaBA JKEJE3HBIX J10POr.

Pabogast TporpaMMa CONEPH UT MHUHUMYM JTHTEpaTyphl, Heodxoanmol s
W3YHUEeHUS HaHHOH MHCIIMTUINHBL,

PazpaGoTtanuas  nporpamMma  yqHeOHOH  AMCLMITIMMbLL  COUTBETCTRYC
TpeBGOBaHUAM  ITPOTPAMMbl  NOJAIOTOBKKM — CHELMANMCTOR  CPCAHEr0  3BCHN
denepalnkHOTO TOCYTAPCTBEHHOIO 0BpazoBaTENBEHOTO CTaHAanNTa (i
PEeKOMEHIYeTCS Uil WCIOJB30BaHUs eGHOM TIporecce Hpu  HOATOTORK:
00y4aroliixcs [0 CHELHANLHOCT w Texnuueckas  IKCILIVATAILY
ITOJBIIKHOTO COCTABA JKETE3HRIX A0PHS

fj/"é,/‘{"{7
i

» -
Tivasia o YIIP

Penensent: Mapunenxos HMrops |
JlomkHOoCTs, MECTO paboTsel: 3ame




JIACT U3MEHEHUU 1 HOTIOJHEHWY, BHOCUMBIX B PABOYVYIO [TPOIPAMMY

Howmep

. U3MEeHeHnuH

Hata BHeceHMs

U3MeHeuu .

ITepeueHs 1 copepKaHue OTKOPPEKTHPOBAHHEIX Pa3/ieNoB
pabouell mporpaMmmel

GO 1 moxnucky THIA,
BHECIIEr0 H3MEHEHIS




