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AHHOTAIUA

paboueii nporpammsbl yuyeonoi nucuumiannsl b1.B.10. «MarepuanoBenenuey s
noAroToBKU OakanaBpoB no HampasieHuto 23.03.01 - TexHoJ0THs TPAaHCHOPTHBIX
IIPOLIECCOB
Henabio ocBOCHUSI AMCHMILIMHBI «MaTepuanoBeIeHHE» SABIIETCS OCBOCHHE CTYEH-

TaMH TEOPETHUYECKUX M TPAKTUUYECKUX 3HAHUN HEOOXOMMMBIX IS 0OOCHOBAHHOTO
BBIOOpA MaTepraioB M CIIOCOOOB X 00pabOTKU IS MOJYyUYCHHUS CBOMCTB, oOecreuu-
BAIOIINX BBICOKYIO HAJCKHOCTBH JIETAU, UCIIOJIB30BAHUS TEXHUUYCCKUX CPEACTB IS
OTIpe/ICTICHUS] MMApaMETPOB TEXHOJIOTHMUYECKUX IMPOIIECCOB M KAayecTBa MPOIYKIIUH, a
TaK)kK€ HaBBIKOB MPOBEACHUS, U OIICHKU PE3yJIbTOB U3MEPECHUA U TOTOBHOCTH K yda-

CTHUIO B IIPOBCACHHUU I/ICCJ'ICI[OBaHI/Iﬁ pa6oqnx N TCXHOJIOTHYCCKUX IMTPOOCCCOB MAIIINH.

Mecto AUCHUIIJINHBI B y‘-leﬁHOM nmpomecce: OUCHUILIMHA ((MaTepI/IaJIO-
BCACHNC U TCXHOJIOTHA KOHCTPYKIMOHHBLIX MAaTCPHUAJIOB)» BKIIOUCHA B 4aCTh, (I)OpMI/I—
PYCEMYIO YYAaCTHHUKaAMHU 06p&30BaTGJII>HBIX OTHOILICHUU yqe6H0r0 IJIaHa IIO HaIlIpaB-

nenuto noarotoBku 23.03.01 - TexHoIOTHS TPAHCIIOPTHBIX MPOIECCOB.

TpeGoBaHus Kk pe3yJbTaTaM OCBOEHHS JMCHHUILUIMHBI: B PE3yJIBTaTE OCBOE-
HUS TUCIUIUIMHBI (HOPMUPYIOTCS CIEAYIOMINE KOMIETEHIIUN (MHIUKATOPBI TOCTUKE-
Hus kommneteHnun): [1Koc-8.2.

KpaTkoe conep:xaHue JIMCHUILIMHBL: JUCIUIUIMHA COCTOMT W3 JIBYX
npodecCHOHANIbHBIX Moayneil: «MartepuanoBeneHrne» (OCHOBHBIC Pa3/ieibl: OCHOBBI
TEOPHUU CILUIABOB, TEPMUUECKass 00pabOTKa, METOIbl TOBEPXHOCTHOTO YIIPOYHEHUSI) U
«O0paboTKa KOHCTPYKIIMOHHBIX MaTepUaJIOB pe3aHueM» (OCHOBHBIC pa3/ielbl: (HU3u-
YEeCKHE OCHOBHI MPOIIECCa Pe3aHus, CHJIa U CKOPOCTh PEe3aHus MPU TOUYCHUH, 3y00- U
pe3pOoHape3anue, 00padboTka miacTuyeckum aedopmMupoBanueM). Juciunimna qaér
CTyJIGHTaM TpejACTaBieHUsT 00 OCHOBHBIX Marepuanax, HCIOJb3yeMbIX B
MalTUHOCTPOCHUH, MX CBOMCTBAX M CTPOEHWU. 3HAKOMHT CTYJCHTOB C OCHOBaMHU
TepMOOOPaOOTKM  MaTEpHAIOB, TEXHOJOTHSIMU M CPEICTBAMH  yIPOYHCHUS
MaTepuajoB, a TaKke ¢ MeTojaMu oOpaboTku MarepuainoB. llomydeHHbIC 3HAHUS
MO3BOJISIIOT ~ CeiaTh MPaBWJIBHBIA BBIOOp MaTepwalia, BHIOB W  PEKHMOB

TEPMUYECKON W MEXaHWUYEeCKOW 00paOOTKH, METOJOB YIPOUYHEHUS U CBAapKH.



[TommyueHnHble B XO7€ OCBOCHUS AAHHOW NUCUMIUIMHBI 3HAHUS SABISIOTCS 0a30BBIMU
A U3y4deHHs psana  npo(ecCHOHANbHBIX AUCHMILUIMH M HEOOXOAMMBI IS
JaJbHENIIeN MoAroToBKU OakanaBpoB. IIpencraBieHust o CBOMCTBaX M CTPOCHUHU
MaTepUajoB, crmocodax oOpabOTKU U MPUMEHSIEMBIX HHCTPYMEHTAX U 000pYyJ0BaHUU
ABJISIFOTCS. OCHOBOM /U1 KOHCTPYMPOBAHMS M IIPOU3BOJCTBA JE€TAEH U MEXaHU3MOB
JT000r0 Ha3HAYEHUS.

Obmas TpymoéMKOCTh cocTaBiisieT 2 3.¢. (72 4)/ B TOM 4ucie 4¢ 4. MpaKkTHd-
CKasl IOATrO0TOBKA

[TpoMexyTOUHBII KOHTPOJB: 3a4eT ¢ orenkoi u PI'P Bo 2-m cemecTtpe.

1. Lenan ocBOeHMS TN CUMILIHHBI

Henabo ocBOeHUs] TMCUMILVIMHBI «MarepuaaoBeieHHE» SIBISIETCS OCBOEHUE
CTYJIEHTaMH TEOPETHYECKUX U MPAKTUYECKHX 3HAHWI, HEOOXOIHUMBIX Jisi 00OCHO-
BaHHOTO BbIOOpa MaTepHalioB U CHOCOOOB MX 00OpaOOTKH, ISl MOJYUYEHUS] CBOMCTB,
00€CIeYnBAIOIINX BBICOKYIO HAJEKHOCTh JETAId, HUCIHOJIb30BAHUSA TEXHUYECKUX
CPEICTB JUIsl OINPEACIICHUs IapaMETPOB TEXHOJOTHMYECKHX IIPOLIECCOB M KayecTBa
IIPOJYKLIMH, a TAK)KE€ HAaBBIKOB IPOBEICHUS M OLUEHKHU PE3YJIbTOB U3MEPEHUN U TO-
TOBHOCTH K y4YaCTHIO B NPOBEJIECHUU HCCIEIOBAHUN padOUYMX U TEXHOJIOTMYECKUX
IIPOLIECCOB MAILIMH.

[enpto ocBOCHMS TUCUUIUIMHBI «MatepuanoBeaeHue» sBisercs GopMHpOBa-
HUE y 00yYaroluxcsi KOMIETEHIUH, 00eCeYnBaOIIUX CIOCOOHOCTh K MCIOJIb30Ba-
HUIO MYJbTUMEIUNHBIX TEXHOJOTHI, N3yYEHUIO OCHOB JUCUUIUIMHBI C IPUMEHEHUEM

COBPEMEHHBIX IIU(POBBIX HHCTPYMEHTOB.

3agauyu ocBOEHUs] AUCHUILIMHBL: U3yUYEHUE U MPAKTUYECKOE OCBOEHUE OCHOB
TEOPUU M TEXHOJOTMH TEPMUYECKON 00paOOTKH, METOJOB M TEXHHUYECKHX CPEICTB
YIOPOYHEHHUS JAETaleil C.-X. TeXHUKH, 00OpaOOTKM METasIOB JaBIEHHUEM, CBApKU H
MalKy; OCHOB JIMTEWHOTO MPOM3BOJCTBA; 00paOOTKM MaTepualoB pe3aHWEM Ha Me-
Taju1000pabaThIBalOIeM 000PY/IOBAaHUU; U3YyUYECHHE BIMSHUS Pa3Iu4HbIX (PaKTOPOB
Ha 00padaThIBAEMOCTh MAaTE€pPUAJIOB, KAY€CTBO U TOYHOCTh 00PAOOTKH; OCBOCHUE Me-
TOJMK Ha3HAUEHUS PallMOHAIBHBIX PEKUMOB PE3aHUS; 3HAKOMCTBO C METAJUIOPEKY-

IKMHU CTaHKaMH, MCXaHHU3MaMH, CTAHOYHBIMHA HpI/ICHOCO6H€HI/I$IMI/I.
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B pesynbrare usydeHus AMCHUIUIMHBI «MaTepuanoBeleHUEe W TEXHOJIOTHS
KOHCTPYKITMOHHBIX MAaTEPHUATIOBY» CTYIACHT QOAMHCEH:

3HAmMb OCHOBBI TCOPUU W TEXHOJOTHH TEPMHUYCCKON 0OpabOTKH, METOJIOB U
TEXHUYECKUX CPEJCTB YMPOYHEHHS AETaliel C.-X. TEXHWKH, 00OpabOTKH METaJlJIOB
JaBJICHUEM, CBapKH W IMAWKW; OCHOB JINTCHHOTO MPOU3BOJICTBA; 3aKOHOMEPHOCTH Pe-
3aHMS KOHCTPYKIIMOHHBIX MaTEepPHajIOB, CIIOCOOBI M PEKUMBI 00paOOTKH, HHCTPYMCH-
TaJbHBIC MaTepUAJIbl U UHCTPYMECHTHI;

ymemsb BBIOUpATh PAIMOHAIBHBIA CIHOCOO W PEXUMBI H3TOTOBJICHUS,
YOPOYHEHU  OOpabOTKH JeTanei, o0OpyIOBaHUE, WHCTPYMEHTHI; HPHUMEHSATH
CpeCcTBa KOHTPOJISI TEXHOJIOTHYECKUX MPOIIECCOB;

é1a0emb METOAUKAMHU BBIOOpa METOAa TMOJIYyYEHHUS 3arOTOBKH, 0OOCHOBaHMS
BBIOOpa MapKd MaTepuaia JeTajad, MHCTPYMEHTa, HA3HAUYCHUS DJIEMEHTOB PEKHMA
00paboTKH U 000PYAOBAHUS UCXOJISI U3 TEXHUYSCKUX TPeOOBAHUM K H3/ICIINIO; METO-
JaMUd KOHTPOJISI TEXHOJOTHYECKHUX IMPOIECCOB M KAadeCTBAa M3ICIHM; CPEACTBAMH H
METOJaMH TIOBBIIIICHUSI OC30MaCHOCTH M JKOJOTUYHOCTH TEXHUYECKHUX CPEICTB U
TEXHOJOTUYECKHUX MPOIIECCOB.

3HaHWA, YMEHHS U HABBIKH, MIOJy4aeMbIe B PE3YIbTaTEe H3YUCHHSI TUCIIMTUIMHBI
«MartepuanaoBeeHue», HEOOXOAUMBI I MOCJICAYIOIMIETO H3YYEHHUs CICIUaIbHbIX
JTUCIUIUIMH U JalbHEHIIEeH UX MPAKTUHICCKON JIeITEIHFHOCTH B 001acTH d(PPeKTUBHO-
IO HCIOJB30BaHUSI M OOCTY)KHBAHHUS CEIbCKOXO3SHCTBEHHON TEXHHWKH, MAIIUH H
000py/IOBaHUs, a TaKKe pa3pabOTKH TEXHUYECKHX CPEJCTB TEXHOJIOTHYECKOM MO-
JICPHHU3AINHN CETBCKO-X03SIMCTBEHHOTO TIPON3BOJICTBA.

2. MecTo JUCUUILIMHBI B Y4eOHOM mpoiecce

JucrumnHa «MaTtepuanoBeIeHHe U TEXHOJIOTHS KOHCTPYKITMOHHBIX MaTEepH-
aJIoB» BKIIIOUEHA B 00sI3aTEIbHBIM TMEpPEYeHb IUCHIUIUINH Y4eOHOro IiaHa oO0s3a-
tenbHOM vactu. Jucuumiuza b1.B.10. «MarepuanoBenenue» peannsyercs B COOT-
BetcTBUM ¢ TpeboBanusamu ®I'OC BO u YuebHoro miana no Hanpasienuro 23.03.01
- TexHoOTHS TPAHCIIOPTHBIX MTPOLECCOB.++

[IpenmiecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEIMOCPEICTBEHHO OasMpyeTcs
OUCLMIUIMHA, ABISIOTCA Mamemamuka;, @usuxa: xumus ; Hauepmamenvuasn ceo-
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mempus, Unocenepnasn epaguka, Ilpaxmukxa no noayueHuro nepsuyHvlx npogeccuo-
HAbHBIX YMeHull U Hagblkog. COMyTCTBYIOIIUMH JUCHUIUIMHAMU SBISIIOTC Conpo-
muenexue mamepuanos, lemaiu mawur u 0CHo8bl KOHCmMpyuposarnus, Memponoaus,
cmanoapmuzayusi u cepmupurayusi.

Hucuumnaa «MatepraioBeIeHUE U TEXHOJOTHS KOHCTPYKIITMOHHBIX MaTEepHU-
aJIOBY» SIBJISICTCSI OCHOBOIIOJIATAIONICH IS U3YUYEHUsI CIASAYIONTUX TUCIUIUINH: 1exHOo-
Jao2us c.-x. mawunocmpoerus, Texunonocus pemonma mawiun, Texnonoeuuweckas noo-
20mo6Ka npeonpusmuii mexHuieckoz2o cepsuca, llpoexmuposanue npeonpusmuti
mexnuyeckoz2o cepsuca, Mamepuanorno-mexuuueckoe obecneuenue AIIK, Besonac-
HOCMb HCU3HEOeAMENbHOCIU.

Oco0eHHOCTHIO AUCIUIIIMHBI SBISETCS HEOOXOJAMMOCTh €€ U3yUYCHHS] HEe3aBH-
CUMO OT npoduiisi HHAKEHEPHON MOoAroToBKUM. OHA OXBAThIBAET I100aTbHBIE BOIPO-
Chl, CBSI3aHHBIC CO CTPOSCHHUEM, CTPYKTYpPOH, CBONCTBaMH, CIIOCOOaAMHU MOJyICHHUS Ma-
TEpHUAJIOB, a TaK)Ke pa3pabOTKON TEXHOJOTHI UX 00pabOoTKH.

PabGouass mporpamMmma aucuuiuinHbel «MaTepuanoBeeHue» Uisli UHBAIUI0B U
JIUI] ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMHU 3JI0POBbsSI pa3padaThIBACTCs WHIWBHUIYallb-
HO C YYE€TOM OCOOEHHOCTEH MCUXO(PU3NUECKOTO Pa3BUTHS, WHIWBUAYAIbHBIX BO3-

MO>KHOCTEH U COCTOSIHUS 3A0POBbA TAKUX o6yqafom1/1xc;1.

3. IlepeyeHb MIAHMPYEMbIX pe3yJibTaTOB 00YYeHHs 110 JUCHMILIUHE
MaTepHajIoBeAeHUe U TEXHOJIOTHH KOHCTPYKIMOHHBIX MAaTEpPHAJIOB,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
NpOrpaMMmblI

N3yuyenne naHHON yuyeOHON AMCIMIUIMHBI HalpaBieHO Ha (OPMHUPOBAHUE Y
oOyuaronuxcst KOMIETEHIUH, TpeIcTaBIeHHbIX B Ta0bnuie 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Kox
KOMIIE-
TEHINU

Conepxxanue
KOMITETCHITUH
(wm e€ JyacTH)

Kon u conepxanue uH-
JTUKATOPA JOCTHIKEHUS
KOMIIETEHITU!

(wm e€ yacTu)

B pesynbTaTte u3ydeHusi ydaeOHOU JUCITUTUIMHBI
oOyyJaroniuecs: JOJIKHbI:

3HAaTb

YMETh

BJIaACTDH

ITIKoc8

CnocobeH opraHu30BbI-
BaTh PabOTHI 11O TIOBHI-
meHuto 3(hHEKTUBHOCTH
MIPOU3BOICTBEHHOM U
TEXHUYECKOM DKCIUTya-
TaIid aBTOMOOMITEHBIX
TPAHCIIOPTHBIX CPEACTB
¥ TPAHCTIOPTHO-
TEXHOJIOTHYECKHUX Ma-
IIIMH B OpraHu3aIuu

[TKoc 8.2 Cnocoben B
coctase paboyeil rpyr-
Bl y9aCTBOBATH B Pa3-
paboTKe MEpONPUATHI
10 JOCTHIKEHUIO TIIa-
HOBBIX IIOKa3aTee ¢
OIIpeIeIICHUEM pecyp-
COB, 000CHOBaHHEM
Habopa 3agaHuit AJis
MTOAPA3ACIICHUI Opra-
HU3AI1H, yYaCTBYIO-
IIUX B TEXHUYECKOM
00CIyXKUBaHUHU, PEMOH-
TE€ M IKCIUTYaTalluu
TPAHCIIOPTHBIX U
TPaHCIIOPTHO-
TEXHOJIOTUYECKHUX Ma-
IMH

OCHOBBI PEMOHTA U
JKCIUTyaTalluy TPaHC-
IIOPTHBIX U TPAHCIIOPT-
HO-TEXHOJIOTUYECKUX
MalIlliH, B TOM YHCIIE C
IIPUMEHEHHUEM COBpE-
MEHHBIX ITU(PPOBBIX HH-
CTPYMEHTOB

B COCTaBe paboueii
TPYNIBI y9aCTBOBATH B
pa3paboTke Meporpusi-

TUH TI0 JJOCTHKEHUIO
TJIAHOBBIX MMOKa3aTenen
C OIpeNeTICHUEM pe-
CypcoB, 000CHOBaHUEM
Ha0opa 3agaHuil 1
MOAPAa3ACIICHUN opra-
HU3AIIUH, YI4ACTBYIO-
[IUX B TEXHHYECKOM
00CTyKUBaHUH, PEMOH-

TE W HKCIUTyaTaluu

TPAHCTIOPTHBIX U
TPaHCIIOPTHO-
TEXHOJOTUYCCKUX Ma-

IVH, TOCPEICTBOM

3JIEKTPOHHBIX pecyp-

COB, O(pUITHATBHBIX

CalTOB

OCHOBAMH B TEXHHYE-
CKOM OOCITyKMBaHUH,
PEMOHTE U DKCIUTya-
TaI[H TPAHCIIOPTHBIX
¥ TPAHCIIOPTHO-
TEXHOJOTUYECKUX
MaIlINH, HaBbIKaMU
00paboTKU U UHTEP-
npuTanuu nHpopma-
IIUH C TOMOIIIBIO MPO-
TpaMHBIX MPOTYKTOB
Excel, World




4. CTpyKTypa M coJep:KaHue AUCHUILTHHBI

O6mmit 00sEM aucTMIUMHB «MaTepuanoBeaeHue» 2 3ad. e. (72 4acoB), ux
pacmpeziesieHue 1Mo BHAaM paboT MpeacTaBieHo B Tabmnuie 2. B ydeOHOM miaHe
MIPELYCMOTPEHBI JIEKIIMOHHBIE, TA0OOPATOPHBIE U MPAKTUYECKUE 3aHATHUS, CAMOCTOS-
TenapHas padoTa cTyAeHTOB. @OpPMOW KOHTPOJISI 3HAHUN CTYICHTOB M YCBOCHHUS MaTe-
puana IUCHUILTHHB « MaTepuanoBeicHue» sBISETCS —3a4eT ¢ OLEHKOH (BO 2-M ce-

MeCTpe).

4.1 PacnpenesieHue TpPyA0EMKOCTH JMCUUILIMHBI 110 BUAAM pPadoT
10 ceMecTpam

Taoauua 2

Pacnpenesnienue TPy10éMKOCTH JUCHMILIMHBI 10 BHAAM PadoT Mo ceMecTpam

Tpynoémkocrs,qac.
Buy y4ueoHoit padorsl B T.4. [10 CEMeCTpaMm
yac.
Ne 2
OO6mas TpyA0EMKOCTh JUCIUTUINHBI TI0 Y4SOHOMY IUIAHY 7214 72/4
1. KonrakTHasi padora: 32,35/4 32,35/4
AyauTopHasi paéora 32,35/4 32,35/4
8 MoM uucie:
aexyuu (J1) 16 16
aabopamopHvle pabomwi (JIP) 16 16
KOHMAaKmuas paboma Ha npomexcymounom konmpoine (KPA) 0,35 0,35
2. Camocrositeannasi paéora (CPC) 39,65 39,65
pacuémuo-epaghuuecxasn paboma (PI'P) 4 4
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYuOHH020 MaAmepuala u ma-
. 26,65 26,65
mepuana y4eOHUK08 U y4eOHblx nocoobuil, N0020mosKa K 1abo-
PAMOPHBIM U RPAKIMUYECKUM 3AHAMUIM)
HO020MOBKA K 3a4emy ¢ OYEeHKOU 9 9
Bua mpomexyTodHOT0 KOHTPOJIS: 3a4eT C OLEHKON

4.2. Conep:xaHue TUCHUINIAHBI
JNuctunnuna «MartepuaioBeIeHHe» COCTOUT U3 JBYX MOAYJIEH, colep KaHue

KOTOPBIX MPEICTABICHO B TaOHIE 3.
Taomuma 3

TemaTuveckuil IJIaH y4eOHOM IUCHUIINHBI




AyauTopHasi pabora Bueayau
HanmeHoBaHMe pa3ie/ioB U TeM TOpHAas
AUCHUILINH (YKPYTHEHO) LA JI 113 JIP 1K pabora
P CP
Monayasb 1 «KMaTtepuajioBeeHue U ropsiuas 00padoTka MeTaLI0B»
Pa3nen 1. Beenenue. OCHOBBI TEOpUH
A a P 10 | 2 - 2 4
CILJIABOB.
Paznen 2. XKene3oyriepoauctoie
cruiaBel. J[narpamma cocrostaus xe- | 10/2 | 2 - 2/2 6
JIE30-IIEMCHTHT.
Pasgen 3. Tepmuueckast 00paboTKa
AcT 2. 1ep p 10 | 2 - 2 2
cTajeil.
Pa3nen 4. JlerupoBaHHBIE CTaJIN U
. P 10 | 2 - 2 4
CILJIaBEI
Paznen 5. MeToasl nOBEPXHOCTHOTO 8 5 ) 5 5
YIPOYHEHHSI METAJJIOB M CILJIABOB.
Pa3nen 6. CiuiaBbl Ha OCHOBE IIBET-
A H 82 | 2 - 2/2 2
HBIX METAJLJIOB.
Paznen 7. Meramnyprus. Jluteitnoe
npou3BoicTBO. OOpadoTKa METaIOB 8 2 - 2 2
nasiieHneM. CBapka MaTepraJioB.
Pa3nen 8. Hemetamnmdeckne, KOMIIO-
A : 765 | 2 - 2 4,65
3UIMOHHBIE U HAHOMAaTEpHUaJIbI.
KonTakTHas pabora Ha
0,35
npoMmexxyTouHoMm koHTpose (KPA)
PI'P 4 4
IToaroroBka K 3a4eTy C OLICHKON 9 9
Bcero 3a 2 cemectp 72/4 | 16 16/4 10,35| 39,65

Moayas 1. MarepuaJjioBeieHue U ropssuas 00padoTka MeTaLII0B

Pasznea 1. Beenenne. OCHOBBI TeOpHH CIJIABOB.

Tema 1. IIpeamer u MmeTOaABI H3y4YeHHUSI HAYKH.

[Ipenmer n3yuenus. Yto u kak u3ydaet Hayka «MarepuanoBenenne». MeTobl
M3Y4YEHUSl CTPOEHUS W CBOMCTB MaTepHaIOB (MEXAaHMYECKHE MCIBITAHUS, MAKpO- U

MUKpPOAHaJIN3).

Tema 2. KoHCTPpYKIIMOHHBIE MATEPHAJIBI.
Knaccudukanus KOHCTPYKIMOHHBIX MaTepuanoB. OrmnpeneneHre OCHOBHBIX
KJIACCOB KOHCTPYKLUMOHHBIX MatepuanoB. Kpucrammsanus meramwioB. Kpucran-
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JMYECKOE CTPOEHUE METAIIOB (momuMopdu3M, aHuzoTponus). OCHOBHBIE TUIIBI KPU-
CTaJUIMYECKUX PEMIETOK.

JledheKThl KpUCTaUIMYECKOro CTPOCHUS (TOYEUHbIE, IMHEWHbIE U O0BEMHBIE).

Tema 3. OcHOBHBIE BH/IBI CIIIABOB.

[TonsiTusi: cucrema, crjiaB, KOMIOHEHT, ga3a, cTpykrypa. CriocoObl moIy4eHus
CIUIaBOB. Bubl CIIaBOB: MEXaHWYECKUE CMECH, TBEPABIE PACTBOPBL, XUMUYECKHUE
COEIMHEHUS.

Tema 4. /InarpamMmMbl COCTOSIHNUSI ABOMHBIX CILIABOB.

Metonbl TOCTPOEHHSI AUArpaMMbl COCTOSIHUSL CIUIABOB DKCIEPHUMEHTAIBHBIM
MyTEM M aHAJIU3 UX OCHOBHBIX TUMOB. [IpaBuio orpe3koB. CBs3b MEXKy TUIIOM JUa-
rpamMMebl cocTostHus U cBoricTBamu 1o H.C.KypHakoBy.

Paznea 2. Kene3oyriiepogucroie CIJIaBbl.

Tema 1. /InarpamMmma cocTOSTHUS KeJ1€30-IIEMEHTHT.

KoMITOHEHTHI Kene30yrIepoAUCThIX CIUIaBOB (3kelne3o, yriepond). da3bl xemne-
30yTJEPOJIUCTHIX CIIaBOB (KHUJKasi, ayCTeHUT, PeppuT, neMeHTuT, rpadurt). CTpyk-
TYPBI KEJIE30yTIAEPOJUCTHIX CIUIABOB (MIEPIIUT, JIeAeOYpUT, JeaeOypUT NEepeCTPpOCH-
HbI). JluarpaMma COCTOSIHUS JK€JIe30-1IEMEHTUT, JIMHUU U KPUTUYECKUE TOUYKU Jra-
rpammbl. Ctanu, 9yryHbl (Ki1accuduKaiys, MapKUpPOBKa U CBOMCTBA).

Pasznen 3. Tepmuueckas 00padoTKa crasei.

Tema 1. OcHOBBI TEOPUM TEPMHUYECKOI 00pPa0OTKH CTAJIN.

Kputrnueckue TOUKM MpU HarpeBe U OXJIAKIEHUU B ctanu. lIpeBpaiienus npu
HarpeBe B cranu. [IpeBpaineHus aycteHuTa npu oxjiaxjaeHud. CTeneHp nepeoxJia-
KICHUS aycTeHuTa. JlmarpaMma M30TE€pMHUYECKOro mpeBpaiieHus aycrenuta (-
ITA). Metonuka noctpoenust JJUITA, obmactu, nuHuM, Ga3bl ¥ CTPYKTYPBHI.

Tema 2. IlpeBpaleHusi ayCTeHUMTa NPH PA3JIMYHBIX CTECNEHAX ero mepe-
OXJIAKACHUS.

Hudbdysnonnoe (nepnautHoe) npeppaieHue. [I[pogyKkTel IEPIUTHOTO MpeBpa-
mieHust (mepaut, copout, Tpooctut). [Ipomexyrounoe (OeWHUTHOE) TMpeBpalleHUE
MEePEOXIKICHHOTO aycTeHuTa. besnuddysnonHoe (MapTeHCUTHOE) MpeBpalleHHE
MEPEOXJIaXKICHHOT0 aycTeHuTa. Kpurnueckas CKOpocTh OXJIaXaeHUs. MapTEeHCHT.

Tema 3. TexHosiorun TepMuvecKoii 00padoTku crajiei.

[Tonsitue Tepmuueckoit 06paboTku. OCHOBHBIE MapamMeTpbl TEPMOOOPAOOTKH.
3akanka (HenpepblBHAs 3aKalika, IPEPhIBUCTAs 3aKajKa, CTyleH4arasl 3aKajika, u30-
TepMuyeckas 3akanka). O6padoTka xonoaom. OTnyck (HU3KHUI, CPEAHUI, BBICOKHIA).
Vayumenune. Hopmanuzanus. Orxur. Otxur nepBoro poja (aud@y3uoHHbIN, pe-
KpUCTAJUIM3aUMOHHBINA). OTKUT BTOpPOro poja (MOJIHBIM, HEMOJHBIA, W30TepMUYE-
CKHIA).

Pa3znen 4. JlerupoBaHHbIe CTAJIH U CILVIABBI.

Tema 1. Jlernpyrouiue 3JieMeHTbI U UX BJMSHUE HA CBOCTBA CTAJIN.

OCHOBHBIE JIETUPYIOIIME IEMEHTHl B CTAIAX M YyryHax. BinsHue serupyro-
KX 3JIEMEHTOB Ha CBOMCTBA CTaJeh. BIIMSHUS JErupyrommux 3J€EMEHTOB Ha IPEBpa-
nienust B ctaiau. O603HaueHue JIETUPYIOIINX AJIEMEHTOB B CTAJIAX.

Tema 2. JlerupoBaHHbIE CTAJH.
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OCHOBHBI€ KJIACChI JISTUPOBAHHBIX CTalel M0 Ha3HauYeHHI0. KOHCTPYKIITMOHHBIE
CTaJu: CTPOUTEIIbHBIC, I XOJOAHOW IITAMIIOBKH, HEMEHTHPYEMBIE, YIy4lIacMBbIE,
PYKMHHO-PECCOPHBIE, IIAPUKONOAIIUITHUKOBBIE, )KapOCTOMKHE, KAPOIPOYHbIE, W3-
HOCOCTOWKHE, aBTOMaTHbIE. IHCTpyMEHTaIbHBIE CTaJN.

Tema 3. Koppo3uoHHo-cToiikue (HepkaBewlnue) CTajlm.

Koppo3zus. CriocoObl 3a1UThI OT KOPPO3UU. XPOMUCThIE HEPKABEIOIIUE CTaJIH.
XPOMOHUKEIIEBBIE HEPIKABEIOIINE CTAIH.

Tema 4. Ctajam 4 ciJiaBbl ¢ 0COOBIMH (PU3HYECKUMH CBOHCTBAMHU.

[[TapukonmoamumHEUKOBEIE cTamn. OCOOCHHOCTH pabdOTH U TEPMHUUECKOW 00pa-
60oTku. KapocToiKoCTh M Kapompo4HOCTh. JKapoCTOWKHE, >KapOoIpOoyHbIE CTajH.
N3HOCOCTOVKNME CTalN CIUIABBI.

Pa3znen 5. MeToabl NOBEPXHOCTHOIO YIIPOYHEHHUS METAJIOB U CILJIABOB.

Tema 1. XosoaHoe miacruueckoe nepopmuponsanue (XIII).

VYnpounenue neraner XIIJ (makném). MexaHusM YIpPOYHEHHUS, U3MECHCHUE
Mexanudeckux cBoiictB mpu XIIJ[. TexHonoruu aedpopMalOHHOTO YNPOUYHECHHS.
Pexpucrannuzanusi.

Tema 2. Xumuko-repmudeckasi oopadorka (XTO).

PaznoBugnoctn XTO. IlocnenoBarenbHOCTh dTanoB mpoBeneHuss XT1O. Ile-
MEHTallUs, a30TUPOBAHUE, HUTPOIIEMEHTAIUsl (IIMaHUPOBAHKE), TEXHOJIOTUU U CBOM-
CTBa noyty4aemsbix cioéB. {uddy3rnonnas Metaminzanus.

Tema 3. 3akanka TokaMu BbICOKOH yacToThl (TBY).

DneKTpoMarHuTHass MHAyKOMs. MHayknnoHHsli HarpeB. 3akanka TBY. Tex-
HoJIoTHA, 000pyA0oBaHue U pexxuMbl 3akaiku TBUY. CBoiicTBa moimyyaeMbIX CIOEB.

Tema 4. TexHoJ10rum J0KAJIbHOT0 YIIPOYHEHHUS.

[MazonnaMeHnHas 3akaiika. DyekTpomexaHudeckoe obOpadotka (OMO), TexHO-
JIoTHsI, 000pYOBaHUE, PEXKUMBI, MOJTydaeMble CTPYKTYphl. JlazepHas 3akaika. DJek-
TPOUCKPOBOE JIETUPOBAHUE.

Pa3zges 6. CiuiaBbl Ha 0OCHOBE HBETHBIX METAJLJIOB.

Tema 1. IIBeTHBIE MeTAJLJIbI.

XapakTepHble 0COOCHHOCTH IIBETHBIX METAJIJIOB.

Tema 2. AnTiOMUHUII U €0 CILIABBI.

Amomunnii. CrijiaBel Ha OCHOBE altoMHUHHUS (IepopMupyemble, JIUTCHHbBIC, HE
YIOPOYHSIEMbIE TEPMOOOPaOOTKOM, yNpouHsieMble TepMooOpaboTkoii). uarpamma
COCTOSIHUS aJTIOMUHUK-MeNb (00sacTi U (a3bl AUarpamMmbl), CTPOEHHUE CIUIABOB U
MUKpOCTpYKTypa. TepMmuueckas oOpabOTka IypaltOMUHOB (3aKajlka U CTapeHUE).
JluarpaMMa COCTOSIHMSL aJIIOMUHUI-KpeMHui (oOnacth u  (a3pl JuarpaMmbl),
CTPOCHHUE CUITYMUHOB U UX MUKPOCTPYKTYpa.

Tema 3. Menn u €€ crjiaBbl.

Yucras mens. Jlarynu. bponssl. MapkupoBKa CIUIaBOB Ha OCHOBE MEIU, UX
MUKPOCTPYKTYpa U IPUMEHECHHUE.

Tema 4. AHTU(PUKIIHOHHBIE CIJIABBI.

[Togmmnuaukn ckoibxenus. [logmunaukn kadenus. [Ipuanun Hlapnu u BTO-
poil BapuaHT pabodeil CTPYKTYphl MOIIITUITHUKOB CKOJIbKEHUS. AHTHU(DPUKITHOHHbBIE
CIUTaBbl (aHTU(DPUKIIMOHHBIE YYTYHBI, 0a00UThI, aHTU(DPUKITMOHHBIE OPOH3HI)
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Pasznen 7. Merasuryprusi. Jlureitnoe npoussoacrso. O0padoTka maTtepua-
JIOB JaBJjieHMeM. CBapKa MaTepHuaJioB.

Tema 1. Metasuryprus.

[Ipon3BOACTBO Uyr'yHa, CTAJIA U LIBETHBIX METAJLIIOB.

Tema 2. JIuteiiHoe IPOU3BOACTBO.

TexHonorus noiydeHust oTiuBOK. JIuThE B mecuanbie Gopmbl. CriennaabHbIe
crocoObI MUThs. JIuTeiHbie 1eeKThI.

Tema 3. O0padoTka MaTepUaJIOB 1aBJICHHEM.

[Tnactuaeckoe aedopmuponanue. [IpokarHoe mpousBoacTBo. OOBEMHAS U JTH-
CTOBas MITaMNoBKa. Bonouenue. MammHHast 1 cBOOOIHASI KOBKA.

Tema 4. CBapka MeTaJLJIOB.

TeopeTnueckne OCHOBBI COCAMHEHUS MaTepHalioB (MMOTEHLIMATbHBIA Oapbep).
Craguu npouecca. Onpenenenre cBapku. Bunpl cBapku (I1aBiI€HUEM, TaBICHUEM).
Pyunas nyrosast cBapka. O6opyoBaHHe U PEKUMBI py4HOU ayroBoid cBapku. Ctpo-
eHue cBapHoro mBa. ['a3oBas cBapka (oOopynoBaHME M HapaMeTpbl IpolEecca).
Caapka noa cnoem (utoca. CBapka B cpelie 3allUTHBIX ra3oB. [lna3menHast cBapka.
OnekTpornuiakoBas cBapka. CBapka jgaBieHueM. KoHTakTHasi cBapka (CTBIKOBAsi, TO-
YyeyHasi, OBHAsA). DJEKTPOKOHTaKTHas npuBapka. Juddysuonnas ceapka. Capka
TpenueM. CBapka B3pbIBOM. HIyKIIMOHHAs cBapka. TepMuTHast cBapka. YJIbTpa3By-
KoBas cBapka. [laiika meramnoB. Onpenenenue naiku. KoHTposib KauecTBa CBapHBIX
U MasiHbIX coerHeHni. OueHka KayecTBa Mpouecca CBapKH (TEXHOJIOTMYECKUE KO-
3 PUIUEHTHI pyYHOUM JYTrOBOM CBApPKH) U MOJTYYAEMbIX CBApPHBIX COCIMHEHUH (METO-
JIbI KOHTPOJIS U UCIIBITAHUI CBAPHBIX COCTMHEHHUI. ).

Paszgea 8. Hemerainyeckue, KOMIIO3UIUOHHBIC M HAHOMATEPHUAJIbI.

Tema 1. IloimmMepHbIe MaTepHAJIbI.

[InacTmaccel (TEpMOIJIaCTUYHBIE U TEPMOPEAKTUBHBIE I1acTMacchl). [Ipume-
HeHue. [lonsTHe 0 MeToax nepepaboTKH IIacTMace B U3enus. PesuHorexHuueckue
Marepuansl. FICKyCCTBEHHbBIE KAMEHHBIE MAaTEPUAJIBI.

Tema 2. Komno3uunoHHbIe MATEPHAJIBI M HAHOMATEPHUAJIbI

Kommo3utel. IloHATHE MaTpuipl U HaAoOMHUTENS. JMCIEpCHO-YIIPOUYHEHHBIE
KOMITO3UTHBIE MaTepuabl. BOJIOKHUCTBIE KOMIIO3UTHBIE MaTepuaisl (C OJHO-, IBY-,
U TPEXOCHBIM PACIIOJIOKEHUEM APMHUPYIOIIMX BOJIOKOH). KOMITO3UTHBIE MaTepHAaIIbI
Ha MOJIMMEPHOM OCHOBE. HaHOMaTepuralibl ¥ UX MPUMEHEHUE.

4.3. Jleknuu / 1abopaTopHble, MPAKTHYECKUE 3AHATHS

Tabnuua 4
Conepikanue JIeKIME/1a00pPaATOPHOI0 MPAKTUKYMA/MIPAKTHYECKUX 3aHATHH
U KOHTPOJIbHbIE MEPONPUATHSA

@ Bua kon- | K0JI-BO
No opMupyemast kon- | 4acoB/us
No 2 1 HAa3BaHUue KOMIIeTCHII A TPOJIL- HUX

u/n Ne paznena JIEKIUI/J1a00paTOPHBIX 5 (MHIUKATOP HOFo Me- | MPAKTEH-

padoT/IPAKTHYECKUX 3aHATHH | AOCTHIKEHHs ponpu- decKast

KOMIIeTEHIINH) 10JIT0-

ATUA
TOBKA
1 2 3 4 5 6

13



Bua xon- | K0JI-BO
®Dopmupyemas KOH- 4acoB/us
Ne b@}lnasBaHne KOMIIETEHIUS T HIX
w/n Ne pa3znena JIEKIU/1a00paTOPHBIX (MHIUKATOP HOro Mo | MPAKTH-
padoT/NPAKTHYECKUX 3AHATHIH | AOCTH:KCHHSA ] qeckast
KOMIIeTEHINH) p::;lll/:: M0JIro-
TOBKa
1 2 3 4 S 6
Moayas 1 «MarepuajioBegeHue 1 ropsidyas 00padoTka MeTauIoOB»
Paznea 1. BBenenne. OCHOBBI TEOPHUU CIJIABOB.
Jlekuus Ne 1. Beenenue B quc- | [IKoc 8.2
murinHy. Knaccudukanus u 2
cBoKcTBa MarepuanoB. OCHOBBI
TEOPHUU CILJIABOB.
Jlabopatopnas pabota Ne 1 [TKoc 8.2
Tewma 1. [TonsTHS MaKpO- U MUKPO- 3amuTa
[IpeqMeT U | CTPYKTYPHOI'O aHaJIN3a MeTall- 226?{%3;
METO/IbI U3y~ | JIOB, C HCIIOJIB30BAHUEM CO- pagom 2
YCHUS HAYKH.| BpEMEHHBIX HU(PBBIX HHCTPY- VCTHBI
Tema 2. MEHTOB, Takux kak Google, orpoc
Konctpyk- | Miro, Kahoot
IIUOHHBIC JlaGoparopHas pabota Ne 2 [TKoc 8.2
1 Marepuainbl. | OCHOBHBIE MEXaHUYECKHUE ammra
Tema 3. Oc- | cBoiicTBa. OnpeieneHne TBep- 2?6(}’11[(’;
HOBHBIE€ BU- | JOCTH METAJUIOB, C UCIIOJIb30- pagom 2
IbI CIIJIABOB. | BAHUEM COBPEMEHHBIX V CTHBI
Tewma 4. 1u(PBBIX UHCTPYMEHTOB, Ta- orpoc
Huarpammbl | kux kak Google, Miro, Kahoot
coctostHus | JJaboparopnast pabota Ne 3. ITKoc 8.2
JIBOMHBIX Metoauka HOCTpOCHI/ISE aua- SamwrTa
CILJIABOB. rpamMM COCTOSIHUS IBOMHBIX naopa-
CIIJIAaBOB, C UCII0JIb30BAaHUEM TOPHOM 1
COBPEMEHHBIX IIU(PPBBIX UH- paboTh!
CTPYMEHTOB, TAKHX KakK YerHbli
Google, Miro, Kahoot. ITpa- onpoc
B0 Kypnakosa H.C
Pasnea 2. Kese3oyriepoaucrolie CljiaBbl.
2 | Tema l. Jlexumst Ne 2. Kenezoyrnepo- | I1Koc 8.2
Jnarpamma | AUCTBIE CIUIaBBI U OCHOBBI TEP- 2
COCTOSIHUSL | MMYECKON 00pabOTKU CTaJIeH.
KEJe30- [TKoc 8.2 3amuTa
LHeMEHTHUT. | JlaGoparopHas padoTa Ne 4 126‘1’{%;'
Jlnarpamma COCTOSTHUSA paIG)om 2
CILJIABOB KE€JI€30-1IEMEHTHUT N~

OIpoc
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Koa-Bo

@opwupyewan | DI | Lo
N Ngun Ha3BaHMe KOMIIeTeHIHSI ngﬁ;— i
w/n Ne pa3znena JIEKIU/1a00paTOPHBIX (MHIUKATOP HOro Mo | MPAKTH-
padoT/NPAKTHYECKUX 3AHATHIH | AOCTH:KCHHSA ] qeckast
KOMIIeTEHINH) p:::}:: M0JIro-
TOBKA
1 2 3 4 S 6
Jlabopatopnas pabota Ne 5 [TKoc 8.2
MuKpoaHasn3 yriepoIrucThIX 3amura
crajieil ¥ 4yI'yHOB B PaBHO- Jizgiliaﬁ-
BECHOM COCTOSIHUH, C UCTIOJb- paboTs: 2
30BaHHEM COBPEMEHHBIX V CTHBI
U(GPBBIX UHCTPYMEHTOB, Ta- orpoc
kux kak Google, Miro, Kahoot
Paznen 3. Tepmuueckasi 00padoTka crajiei
3 | Tema 1. Oc- | Jlexkums Ne2. XKenesoyrnepo- | [1Koc 8.2
HOBBI T€O- JIMICTBIC CTUIABBI M OCHOBBI TEP- 2
pUU TEPMH- | MUYECKOW 00padOTKHU CTaJIEH.
geckoi 00- | JJaGopatopHast padota Ne 6. [TKoc 8.2
paboTKn [TocTpoenue u aHanu3 aua- Sammra
CTaJju. IPaMMBbI H30TEPMUIECKOTO na6opa-
Tewma 2. IpEeBpAIlCHUs AyCTEHUTA, C TOpHOM 5
IIpeBpaiie- | UCTIOTB30BAHUEM COBPEMEH- paboTsI
HUA ayCTe€- | HBIX IU(PPBBIX HHCTPYMEHTOB, YCTHBI
HUTA IIPU takux kak Google, Miro, Ka- orpoc
paznuuHbix | hoot
CTEIICHSX Jlexmsa Ne 3. TexHonorus I1IKoc 8.2
ero Iepe- TEPMHUYECKO 00pabOTKH cTa- 2
OXJIaX/Ie- JICH.
HHUS. Jla6oparopnas pa6ora Ne 7 ITKoc 8.2 amura
Tema 3. Tepmuueckas 06paboTKa yr- nabopa-
Texnonoruu JIEPOUCTHIX CTaJieH, C uC- TopHou 2
TEPMHUHC- ITOJIb30BaHUEM COBPEMEHHBIX padore!
N YcTHbI
CKOW 00pa- | iippBBIX HHCTPYMEHTOB orpoc
60?(“ CTa- | JTaGopaTopuas padora Ne 8. ITKoc 8.2
JICH. Brinaua 3amanus mo KOH-
TpOJBHOI pabote «Pa3paboT- ammita
Ka TEXHOJIOTHUYEC-KOI'o Ipo- nabopa-
1ecca TepMooOpadboOTKH TOpHOI 9
CTaJIbHOM JETaIn» U METOIH- paboTsl
Ka e€Tro BBIIOJHEHHUS, C HC- YeTHbIH
oTpoc

I0JIb30BAHUEM COBPEMEHHBIX
U(PPBBIX HHCTPYMEHTOB, Ta-
kux kak Google, Miro, Kahoot
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Koa-Bo

® Buja xon-
opmupyemas | " | yacos/us
Ne Ne u HazBaHmue KOMIIETEHIIUS TDOME- HIX
. /;[ Ne pa3znena JIEKIU/1a00paTOPHBIX (MHIMKATOP noI;o ve. | mpaxTu-
PadOT/MPAKTHYECKUX 3aHATHH | AOCTHIKCHHs ponpu- qecKas
KOMIIeTEHINH) M0JIro-
qTs TOBKA
1 2 3 4 5 6
Pa3znein 4. JlernpoBaHHbIe CTAJTH U CILIABBI.
4 | Tema l. Jle- Jlexums Ned. JlernpoBaHHbIE IIKoc 8.2 5
TUPYIOINC | cranm U CIIjIaBhlL.
DIIEMEHTHI U
JlabopatopHas paborta Ne 9 [TKoc 8.2 3
X BIIMSTHUE T 6046 aluTa
" epMHUecKas 06paboTKa Jie- _
Ha CBOICTBA P pas nabopa
T'MPOBAHHBIX CTaJIEH, C HC- TOpHOI
CTaJIH. ’ 2
T0JIb30BAHUEM COBPEMEHHBIX padoTHI
Tema 2. Jle- V CTHBI
U(PBBIX HHCTPYMEHTOB, Ta-
T'HPOBAHHEIE : ompoc
kux kak Google, Miro, Kahoot
CTaJIH. Koc 8.2
oc 8.
Tema 3.
Koppo3zunon-
HO-CTOUKHE | JTaGoparopuas padora Ne 10
(HepKaBe- | Myxpoanaaus TepMHYECKH S T—
folye) cra- 00paboTaHHBIX JAeTalei Celb- nmaGopa-
A, CKOXO3SHCTBEHHBIX MAILIUH, C TOPHOI 5
Tema 4. MCIIOJIL30BAHUEM COBPEMEH- paboTsI
Cranu u HBIX [U(PPBLIX HHCTPYMEHTOB, YCTHBI
- OIIpOC
CILTABEL C Takux kak Google, Miro, Ka- P
0COOBIMU hoot
dusznuecku-
MM CBOM-
CTBaMH.
Pa3znes S. MeToabl NOBEPXHOCTHOIO YIIPOYHEHHMS METAJVIOB U CILJIABOB.
5 | Tema I. Xo- 2
JIOJIHOE TIIa-
CTHYECKOE
nehopMupo-
BaHHUC
(XTILI).
Tema 2. Xu- | JIexkuus Ne 5. Mertobl no-
MHKO- BEPXHOCTHOTO YIIPOYHEHHUS [TIKoc 8.2
TEPMUYECKAs | METAJUIOB U CILIABOB.
oOpaboTka
(XTO).
Tema 3. 3a-

KaJIKa TOKaMH
BBICO-KOI Ya-
ctotsl (TBY).
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Koa-Bo

Buja xon-
®opmupyemas KOH- 4acoB/us
Ne Ne u HazBaHme KOMIIETEHIUS TDOJL- HIX
. /;[ Ne pa3znena JIEKIU/1a00paTOPHBIX (MHIUKATOP noI;o ve. | mpaxTu-
padoT/NPAKTHYECKUX 3AHATHIH | AOCTH:KCHHSA f— Jeckast
KOMIIeTEHINH) ponp M0JIro-
qTus TOBKa
1 2 3 4 S 6
Pa3znes 6. CiiiaBbl Ha OCHOBE IBETHBIX METAJLJIOB.
Jlexkmust Ne 6. CrraBel Ha oc- | IIKoc 8.2 5
Tewma 1. HOBE LIBETHBIX METAJLIOB.
[{BeTHbIE Jlabopatopnas padora Ne 12 | IIKoc 8.2 ammra
METaJUIbL. Tepmuueckas o0paboTka ny- naGopa-
Tema 2. PaJTOMUHUS, C UCIIOJIB30BaHU- TOPHOM 5
AJIOMHHMI | €M COBPEMEHHBIX LIU(PPBBIX paboTI
g | M Erocruia- | HHCTPYMEHTOB, TAKAX Kak YeTHbIA
H 11
Bbl. Tema 3. | Google, Miro, Kahoot onpoc
Menp u eé Jlaboparopnas padota Ne 13 | [TKoc 8.2 Jammra
cruaBel. Te- | MukpoaHamu3 BETHBIX Me- na6opa-
Ma 4. AHTH- | TaJJIOB U CILIABOB, C MCIIOJIb- TOPHOMU 5
(PpUKLMOH- | 30BaHHEM COBPEMCHHBIX paboTsI
HBIE CIUIaBBl. | MUGPBBIX HHCTPYMEHTOB, Ta- YCTHBI
knx kak Google, Miro, Kahoot onpoc
Paznen 7. Meranayprus. JlureiitHoe nNpou3BoACTBO.
Oo0pabdoTka maTepuajioB faBjieHueM. CBapka MaTepuaJioB.
Jlekuus Ne 7. Capka u cBa- [TKoc 8.2 2
POYHBIE MPOIECCHI
Jlaboparopnas padota Ne 14 | [TKoc 8.2
Wctounuku nutanust s pyd-
Ho#l nyrBoui cBapku (PC) u
Tema [. Me-) | H}(])GHI/IG BHepmHe(ﬁ §OJ'I)I>T S
7 | Tamnyp-rus. ThOCH! nabopa-
aMIIEpHOM XapaKTePUCTHKU TOPHOM
Tewma 2. JIu- 2
o CBapOYHOTO TpaHchopMaTopa, paboTI
TEHUHOC ITPO- V CTHBII
C UCIIOJIb30BaHUEM COBPEMEH-
W3BOJ-CTBO. onpoc
HBIX ITU(PBBIX UHCTPYMEHTOB,
Tewma 3. O6- -
takux kak Google, Miro, Ka-
paboTtka ma-
TE€pHUaJIOB hoot
P Jlaboparopnas pa6ota Ne 15 | [TKoc 8.2
JABJICHUEM. .
Tema 4 Bri6op u pacuér pexxumoB
' PY4HOI JIyrOBOM CBapKH U amura
Caapka Me- nmabopa-
TEXHOJIOruYecKkue Kodpuiu- g
TaJIJIO0B. o o TOPHOU
€HTBI PYYHOU AYyrOBOM CBapKH, paboTs! 2
C UCIIOJIb30BAaHUEM COBPEMEH- Y CTHBI
HBIX U(PPBHIX HHCTPYMEHTOB, orpoc

takux kak Google, Miro, Ka-
hoot
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@oprmpyeman | DA KO i‘iﬂﬁﬁs
KOH-
Ne Ngun Ha3BaHHe KOMIIETEHIUS T HIX
w/n Ne pa3znena JIEKIU/1a00paTOPHBIX (MHIUKATOP HOro Mo | MPAKTH-
padoT/NPAKTHYECKUX 3AHATHIH | AOCTH:KCHHSA ] qeckast
KOMIIeTEHINH) p::;lll/:: M0JIro-
TOBKa
1 2 3 4 S 6
JIaGopartopuas pabora Ne 16 | 1TKoc 8.2 3amura
Crpoenue u n1eeKThl cBap- Aabopa- 2
TOPHOU
HBIX IIIBOB. paGoThI
JIaGopatopuas pabora Ne 17 | 1TKoc 8.2 3amura
JHedexrockonus. MeTo1bl BbI- 1363%; 2
SIBJICHUSI CBAPOYHBIX J€(PEKTOB pagom
Pa3znes 8. Hemeraninyeckue, KOMIO3UIMOHHbIE M HAHOMATEPHAJIbI.
Tema 1. Io-
JMMEp-HbIE
marepuanbl. | Jlekuusa Ne 8. Hemerannuye-
8 | Tema 2. CKHE, KOMIIO3UIIMOHHEIC U IIKoc 8.2 2
Komno3uium- | HaHoMarepuainsl.
OHHBIE Ma-
TEPUAIIBL.
IlepeyeHb BONPOCOB JJIS1 CAMOCTOATEIbHOTO U3YUYEeHHS TN CIUIIINHBI
Tabmuma 5
Ne |  Ne pasgesna u Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB IJIsI
n/n TeMbI CaAMOCTOSITEJIbHOT0 U3Y4YEHUSA
Paznen 1. BBegenue. OCHOBBI TEOPUM CIJIABOB.
3aBUCUMOCTh MTPOYHOCTH METAJUIOB OT IUIOTHOCTH JUCIO-
karui. HayuHbie MyTH MOBBIIICHUS] TPOYHOCTH KOHCTPYK-
IIUOHHBIX MaTepuasioB. MeTo/abl TOBBIINICHUS MPOYHOCTH
Tema 2. KoH- IyTEM YBEIWYECHUS WIM CHWKEHUS IUIOTHOCTH JUCIIOKa-
CTpYKUMOHHBbIE | ui. JIukBaums cepel. Meron baymana. YcrpolictBo Me-
MaTepuabl. Tauiorpauueckoro MUKpOCKorna. MeTojbl omnpeseieHus
1 | Tema 4. [lna- tBEpAoctn mno Bukkepcy u Illopy. MuHnepanornueckas
rpaMMBbl COCTO- | IIKaja TBEpAOCTH Mooca, AecaTh Ki1accoB TBEpAOCTU. M3-
SHUS JBOMHBIX | MEpEHHE TBEPAOCTH MOPTATUBHBIMU TBEpJAOMEpaMHU. THIIbI
CILIaBOB KPHUCTAJUIMYECKUX PEETOK MeTauioB. JluarpaMmel Tpoit-
HBIX CILJIaBOB. JlnarpamMmebl ¢ NEPUTEKTUUECKUM IpPEBpallie-
HueM. JlmarpamMMa COCTOSIHHSI CIUTABOB C TOJUMOP(HBIM
npeBpaiieHreM o1Horo u3 komrnoHeHToB ([TKoc 8.2)
Paznea 2. Kene3oyriepoaucroie CIIABbI
Tema 1. /Ina- [leputexkTyeckoe MpEBpaALICHUE HA AUarpamMme Keje3o-
3 | rpaMma cocTosl- | lIeMeHTUT. [luarpamma cocTosiHUsI kene30-Tpadut. AHTH-
HUSI JKeJIe30- (bpUKIIMOHHBIE, BEPMUKYJISIPHBIE, N3HOCOCTOMKNE YYTYHBI:
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Ne pazpnena u

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /A

n/n TeMBbI CAMOCTOSITEJILHOT0 U3yYeHH s
EMEHTUT MapKUPOBKA, MUKPOCTPYKTYpa U CBOMCTBA.
(ITKoc 8.2)
Paspnen 3. Tepmuueckasi 00padoTka crajiei
Tema 2. Ilpe- [IpoMexxyTouHoe wiM OCHHUTHOE TMpEBpallleHUE Iepe-
BpallCHUs OXJIQXKJIEHHOTO ayCTeHUTa. BiusiHue Jerupyronmx 1eMeH-
4 | @YCTCHUTAaTIPH | TOB Ha JIMHWH AMAarpaMMbl H30TEPMUHYECKOTO NMPEBPAILCHHS
Pa3JIMUHBIX CTE- | AyCTEHUTA. 3aBUCUMOCTh MEXAHUYECKUX CBOWMCTB cTajiei
NICHSIX €T Mepe- | OT cTeneHu nepeoxnaxaeaus aycrenurta. (ITKoc 8.2)
OXJIAXKJICHUS
Tema 3. Texno- | O6pabotka xomoaoMm. Buasl 3akanku. M3otepmudeckas 3a-
g | JIOTHH TepMHYe- | KalKa. 3akaigka ¢ CcamMOOTIyCKOM. YiyuiieHue. OTxur
CKOM 00pabOTKH | MEPBOTO U BTOPOIO PoOJIaA.
cranei (ITKoc 8.2)
Pasznea 4. JlerupoBaHHbI€ CTAJIM H CILUIABBI
Tema 3. Kopvpo— Koppo3us. @ertuHr-koposusi.
g | >HOHHOCTOWMKHIE MexkpucTamiuTHass KOppPO3usl.
(Hepa- (ITKoc 8.2)
BEIOIIKE) CTaJIN
Tema 4. Cranmu n
CILIaBBI C 0CO- CmnaBel ¢ sddexrom mnamata (opM. MarHuToTBEp/bIe
7 | 6piMu pu3nuue- | cruiaBbl. Maranutomsarkue criaBbl. CrijlaBel ¢ OCOOEHHO-
CKUMH CBOM- ctsimu Aektpoconporusienus. ([TKoc 8.2)
CTBaMU
Pa3znes 5. MeToabl NOBEPXHOCTHOTO YIIPOYHEHHUS METAJLIOB U CIVIABOB
[ToBepxHocTHOE MIacTuueckoe nepopmupoBanue (ITTLJT).
Tema 1. Xomom- VYnapuoe IIIIJ[. BubGpamumonnoe, ynbTpa-3ByKOBOE, TH]I-
paBIIMUECKOE, MHEBMATUYECKOE, COBME-IIIEHHOE U KOMOU-
HOE TIacTUYe-
8 cxoe 1edopMi- HupoBanHoe IIII/[. CrimaxusaHue. YnpouHsAmOLIEEe HakKa-
ThiBaHue. Criaxuparolee HakaTbl-BaHue. dopmMoobOpazy-
poBanue (XILJT).
olee HakaThiBaHue. J[poOe-abpa3uBHasi oOpaboTka. Bri-
rnaxuBanue. (ITKoc 8.2)
B kakux ciy4asx MmpOBOJIUTCS MOBEPXHOCTHOE YIPOYHE-
Tema 2. Xumu- | Hue? IlociaenoBaTenbHOCTh ATANOB XWMHKO-TEPMUUYECKOM
9 | ko-Tepmuueckas | oopadotku (XTO). AToMaMu, KaKuX JIEMEHTOB MPOUCXO-
oOpaboTka. JUT HACBIIIICHUE TTOBEPXHOCTH TIpH AU HY3MOHHON MeTa-
mm3anmn? (ITKoc 8.2)
Tema 4. Texo- DnexkTpomexanndeckoe obpadotka (OMO), TexHosorHs,
10 | TIOTHH JIOKATH- o0opy0BaHUE, PEKUMBI, TTOTydaeMbIie CTPYKTYpHIL. Jlazep-

HOT'O YIIPOYHE-
HUS.

Has 3aKajaka. JjaekTpouckposoe eruposanue. (I1Koc 8.2)

Pa3gen 6. CiiiiaBbI HAa OCHOBE IIBETHBIX METAJIJIOB.
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CIIJIaBBbI.

Ne |  Ne pasgesnau Ilepeyennb paccMaTpuBaeMbIX BOIIPOCOB JIJIsI
n/n TeMBbI CaMOCTOSITEJILHOT0 M3y4YCHUS
Huxkens nepsuunsblil. Hukenessie cruiaBbl. TuTtan TexHuye-
Tema 1. L{per- CKH. THTaHOBBII?I JIATEHUHBIN CILIaB. TI/ITaHOBLIP:I nedop-
11 HELE METAILILL mupyemblii cmiia. LluHk nepBuunbiii. [{unkoBbIi nedop-
' MUpyeMbIii cruiaB. [{MHKOBBIA aHTU(PUKIIMOHHBIN CIUIAB.
(ITKoc 8.2)
Tema 2. Amo- AmoMuHHEBBIE AehOpMHUpPYEMbIe W aHTU(DPUKITMOHHBIC
12 | MuHUH U €T0 CILTaBbl. AJTIOMUHUEBBIC JINTECHHBIC CILJIABBI.

(ITKoc 8.2)

Paznen 7. Meraanyprus. JluteiiHoe npousBoacrso. Oo6padorka MeTa/Ll10B

paBJjieHneM. CBapka MaTepHaJIOB

Tema 4. CoBpe-
MEHHBIE CII0CO-
OBI CBapKH, OCO-

CBapka TpeHUEM, B3pBIBOM, BaKyyMHOIu(p(dy3noHHas,
AJIEKTPOHHOJIYYEBAas!, YIbTPA3BYKOBAsl, Ja3epHasi, MIa3MeH-
Has. DJEKTPONUIAKOBasl cBapka. KoHTakTHas cBapka U ee
BUJIbI, 000PYJIOBaHHWE, OCHOBBI TEXHOJOTWHU, MPUMEHEHHE
JUISL C.-X. MAIlIMHOCTPOEHMSI U B PEMOHTHOM ITPOU3BOICTBE.
l'azoBas cBapka. I'azel s cBapku. CBapoyHOE ILIaMs.
OO6opynoBanue, anmnapaTrypa Jjisi Ta30Boi cBapku. OCHOBBI

TEepHUabL.

13 .
OCHHOCTH T€X- | TEXHOJIOTMH Ta30BoM cBapku. Pe3ka meraminoB. OcoOeHHO-
HOJIOTUYECKUX | CTH TEXHOJOTMHU CBapKH 4YyryHa. XOJOJHAas W ropsidas
MIPOLIECCOB CBapKa 4YyryHa. DJEKTpOJbl JJid cBapku uyryHa. CBapka
[IBETHBIX METAJUIOB U CIUIaBOB. Hampspkenus u nedopma-
[IMU TP CBapKe, MEPhl MX MNPEIYyNPEKIECHUS U CIOCOOBI
ycTpaHeHus. [I[puMeHeHne cBapOUHbIX MPOILECCOB B MAIIIH-
Hoctpoenuu. (ITKoc 8.2)
Paznen 8. Hemerasuinyeckue, KOMIIO3UIMOHHbIE 1 HAHOMATEPHUAJIbI.
CrexnoBoJOKHUTHL. KapOoBOJOKHUTHL. BOpPOBOIIOKHUTEHI.
OpraHoBOJIOKHUTHI. TE€XHOJOTHHM TPOU3BOACTBA KOMIIO-
3UTHBIX MaTEpHaJOB: KOHTAKTHOE (hOPMOBaHHE, HAIbLIE-
Tema 2. Kommno- P (op ’
HUE, MYNATPYy3us, HAMOTKA, IPECCOBAHHUE, TEXHOJIOTHS
14 | 3uLUOH-HBIE Ma-

SMC, meron RTM (Resin Transfer Moulding). Annorpon-
HBIE COCTOSIHHMS yTiepofa: anmas, rpaduT, JOHCACHITHUT,
dbymepeH, amop(HbBI yriepos, yriepoaHas HaHOTpyOKa.
XupanbHocth HaHOTPYOOK. ([TKoc 8.2)

5. O0pa3oBaTejibHbIE TEXHOJIOTUH

Hcnons3yroTes Kak TpaauliioHHas (0OBICHUTEIBLHO-UIUIFOCTPAaTUBHAS), TaK U

WHHOBAIMOHHBIC TEXHOJIOTHH O0y4YeHUs: MPOOJIEMHOE; aKTHBHOE; KOHTEKCTHOE; MH-
dbopmarionHoe 00ydeHue (KOMIBIOTEPHBIC, MHTEPAKTHUBHBIC, MYJIbTH-MEIUNHBIC U

T.IL.).

Taomura 6
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IIpumMepbl NpUMeHEeHHs] AKTUBHBIX U HHTEPAKTHUBHBIX
o0pa3oBaTeJbHBIX TEXHOJIOTHIl N0 JUCHHILINHE «MaTepuanoBeleHue)

HaumenoBaHnue HCIIOJIB3YEMbIX AKTHBHBIX

Jlj;-)n Tema u popma 3anaTHSA U HHTEPAKTUBHBIX oﬁpaiOBaTeJILme Tex-
HOJIOTHii
Moayab 1 «MaTtepualioBeieHe U ropsiuasi 00padoTKa MeTaJLIOB)
Texnonorust mpobsemuoro ooyuenus. [Ipo-
OCHOBHHUG MCXaHHHC- osiemHoe uznoxkenue, JlaboparopHas padora,
1. | ckume cBoiicTBa Mate- | JIab
PHAJIOB. ABpUCTUYECKas Oeceia Mpy pa3perieHuu mpo-
OJIEMHBIX CUTyallul
OO0BACHUTENBHO-WILTIOCTPATUBHASI TEXHOJIO-
9 XKenezoyraepoaucteie | TUS: JIEKITHA, IEMOHCTpAIHs CIam -
" | crutaBBI MPE3eHTANNUN, BUICOPUITHLMOB, JICKITUS C 3apa-
HEe 3aITAaHNPOBAHHBIMY ONTHOKAMU
OOBICHUTENHHO-UUTFOCTPATHBHAS TEXHOJIO-
3 Tepmuueckas oOpa- | TUS: JICKIHA, IEMOHCTpAIHs cla-
" | 6oTka cranei npe3eHTalui, BUAeoPpuIbLMOB, JIEKIIHS C 3apa-
Hee 3allJIaHUPOBAHHBIMU OMIMOKaAMU
OOBICHUTENHHO-UIUTIOCTPATUBHASL TEXHOJIO-
4 CruiaBbl Ha OCHOBE | TUS: JICKIHA, IEMOHCTpaIus cla-

OBCTHBIX MCTAJIJIOB

IIpe3eHTalNH, BUAEO()UIBMOB, JIEKLUS C 3apa-
HEe 3aIUIAHMPOBAHHBIMU OLIMOKAMU

6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOYHAS ATTECTAIIUA 110
HTOraM OCBOEHMS JUCHUIJIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HCO0OXOUMBbIE

JJISl OLlEHKH 3HAHUI, YMEHUI M HABBIKOB M (UJIM) ONBITA AeSITeJbHOCTH

Bonpocsl k 3ammTe 1a00paTopHbIX padoT mo 1 moay.iro

JlaGopaTopHasi padora Ne 1. OcHOBHBIe MeXaHUYeCKHe CBOiicTBa. Onpene-

JIeHHe TBepPI0CTH MeTAJLJI0B
1. IlepeuncnuTh U 1aTh ONpeAeIeHUE MIACTUUECKUM MEXaHUUYECKUM CBOMCTBAM
2. Ilepeuncnuth U 1aTh ONpeAeiEHuE MPOYHOCTHBIM MEXaHUYECKUM CBOWCTBAM
3. HazoBuTE OCHOBHBIE METO/IbI ONPE/IEIICHUS TBEPIOCTH MATEPUATIOB
4. O003HaueHUE U ONpeeIeHHE YAapHOU BA3KOCTH

JlabopaTopHasi padora Ne 2.IloHsiTUA MaKpO- H MUKPOCTPYKTYPHOIO aHAa-

JIN3a MeTAJJIOB
1. JlaTe onpesiesieHUE MaKpoO- U MUKPOAHAIM3A.

2. Bunpl makpoaHaiusa.
3. Meton baymana.

4. TTopsiioK M3roTOBIIEHUSI MUKPOIIUTU(OB U TpaBJICHHE.
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JlaGopaTopHnasi padora Ne 3. MeToauka nNocTpoOeHUsi AMATPAMM COCTOSIHUS
ABoiHbIX ciuiaBoB. [Ipasuio Kypnakosa H.C.
1. MeToibl uccnenqoBaHusI METAIIOB.
2. CylHOCTh TEPMUYECKOTO METO/A.
3. Cxema yCTaHOBKH JJI UCCIIEIOBAHUS METAJJIOB TEPMUYECKUM METOJOM.

JlaGoparopHasi pabora Ne 4 /luarpamma cOCTOSIHUSA CILJIABOB KeJ1e30-
HEeMEeHTHUT

1. aTe onpenenenus: ¢paza, KpUTUYECKUE TOUKH, TEPMHUUECKAsi KpUBasl OXJia-
KJIEHUS, CTPYKTypa

2. lnarpaMMa COCTOSIHUSI JK€JI€30-1IEMEHTHUT, JTUHUU U KPUTUUECKUE TOUKHU JUa-
rpamMMBI.

JlabopaTtopHasi pab6ora Ne 5. MuKkpoaHaJu3 yrJepoaAuCTbIX CTaJIel U Y-
T'YHOB B PABHOBECHOM COCTOSIHHH

1. KOMITOHEHTHI KeIe30yTIepOAUCTHIX CILIABOB.

2. ®a3bl KeNe30yTIIePOIUCTHIX CIIAaBOB (KHJIKasi, ayCTEHUT, GeppUT, IEMEHTHUT,
rpaduT), 1aTh ONPEICICHHUS.

3. CTpyKTYpBl KeNe30yTIEPOIUCThIX CIUIaBOB (MEPIUT, JeaAeOypUT, JieaeOypuT
MIEPECTPOCHHBIN ), 1aTh ONPEICICHHUS.

4. Ctanu, yyryHbl (MapKUpOBKA U KJIacCUPUKALINS).

JlaGopaTopHuasi padora Ne 6.IlocTpoenne u aHaAJIU3 TUATPAMMBbI H30TeP-

MHY€CKOro NpeBpallieHUusi AyCTEeHUTA.

1.IIponeccel, mpoTeKaroue NP OXJIAKICHUU EPEOXIIAKIECHHOTO ayCTEHNUTA, C
Pa3HBIMU CKOPOCTSIMH.

2. XapaKTepucTrKa CTPYKTYyp, MOJIy4aeMbIX B PE3YJIbTATE MIPEBPAILICHHUS TEpe-
OXJIQXKJICHHOT'O ayCTEHUTA.

3. Onucanue MeTo/1a MPOOHBIX 3aKaJIOK.

JlaGopaTopHuasi padora Ne 7. Tepmudeckas o0padoTka yriepoaucTbiX CTa-

JIeH.

1. OcHOBHBIE 3TaITbI MPOIECCa TEPMUUECKON 00pabOTKH.

2. DTarnbl TEPMUYECKOM 00pabOTKHU CTaJeH.

3. Buasl Tepmuueckoit o6pabotrku (TO). Kak mpaBunmbHO momoOpaTh pekum
TepMUYECKON 00paboTKu?

JlaGopaTopHasi padora Ne 8. Beinaua 3aganusi o pacyeTHO-TpapuyecKou
padore «Pa3padoTKa TEXHOJIOTHYECKOT0 NMPOLEecca TEPMOOOPAOOTKH CTAILHOM
AeTAJTW» U METOAUKA €r0 BbINOJHEHUS.

BrinonHsercs jomMa B COOTBETCTBUM C MHANUBUIYaIbHBIM 3aIaHUEM, BbIJIaH-
HBIM Ha JabopatopHoit padbote No§.

JlaGoparopHasi padora Ne 9. Oco0eHHOCTH TepMUYeCKOi 00padoTKM Jieru-
POBaHHBIX CTaJICH.

1. Yrnepoaucteie U JernpoBaHHbIE HHCTPYMEHTaIbHBIE cTann. MapKupoBKa.
TepmoobpaboTka. CTpoeHHEe, CBOMCTBA.

2. beictpopexyiue ctamu. MapkupoBka. OCOOEHHOCTH TEPMUYECKON 00pabOTKH
osicTpopexymei ctanu P 18. Ctpoenue, cBoiicTBa.

3. Cneuennbie TBepabIe criaBbl. CoctaB. MapkupoBka. Ctpoenue. CBOMCTBA.
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JlabopatopHast pab6ora Ne 10 MukpoaHaau3 TepMHUYeCKHA 00padOTaHHBIX
aeTajiel ceJIbCKOX03MCTBEHHBIX MAIIIMH.
1. HazHaueHue 1 TEXHOJIOTUS LIEMEHTAIIHH.
2. MeTonbl yIPOYHEHHSI METAIIJIOB U CILJIABOB.
3. Tepmoo6paboTKa MIAPUKOMOAIIMITHUKOBBIX CTajleh
4. CymHocTh 3¢ dekTa camo3aTaurBaHuUs JeMexa IIyra.
JlaGopaTopnasi pabora Ne 11. Biausinue xos101H0# niiactuueckoii gegop-
MalUui U PEKPUCTAIM3ANUM HA CTPYKTYPY U CBOMCTBA METAJLJIOB.
. MexaHu3Mm ynpo4yHeHus MpH XOJI0IHOM mactruueckoi nedopmannu (XI1T).
. OtnpIx (BO3BpaT) U PEKPUCTAIIIU3AIUS METAILIIOB.
. U3meHnenue cBorictB metauioB npu X111 u pexpucrammsanum.
. Bmusinue crenenu nedopmaryu Ha CBOMCTBa MaTepHaa.
. lpenensHas neopmarust MeTaa.
JlaGopaTopHas padora Ne 12. Tepmuueckasi 00padoTKa 1ypajlOMHHA.
. ECTECTBEHHOE M UICKYCCTBEHHOE CTapEHUE
. 3onbl ['unbe-IIpecrona I-ro u ll-ro pona.
. Tepmudeckasi 00paboTKa TypaIFOMUHOB.
JlaGoparopnas pabora Nel3 MukpoaHau3 IBETHbIX METAJJIOB U CIVIABOB.
. OnTuyeckas aHU30TPONUS U IBOMHUKHU B OTHO(DA3HBIX JATYHSX.
. OnHo(a3Hast onTHYecKast aHU30TPONUS B OJJOBOHOCHBIX OpOH3aX.
. CninaBbl HA OCHOBE MEJN.
. CriiaBel HA OCHOBE QJIFOMUHUSL.
. AHTU(GPUKITMOHHBIE CTUIaBbI
JlaGoparTopHas padora Ne 14
HUcTrounnku nuranus Ajs py4yHoi xyrosoi ceapku (PIC) u nocrpoenue
BHEIIHEH BOJILTAMIIEPHOM XapPaKTEePUCTUKH CBAPOYHOIro Tpancopmaropa.
1. YTo BXOIUT B IOHATHE «PEKUM» pydHou ayroBoit cBapku (PIC)?
2. OnpesienieHre OCHOBHBIX TTApaMETPOB PEKUMa PYYHON YTOBOM CBapKH.
3. Texnomoruueckue kodpdurmentsr PIIC.
4. Meroauka pacuéra TexHosornueckux koddduimenton PIAC
JlabopaTopHasi padora Ne 15. Bb10op pe:kMMOB U TEXHOJIOTHYECKUX KO3 -
(uuKMeHTOB PYYHOIl 1yrOBOM CBapKHU.
1. Capounas myra. DTambl €€ pa3BUTHSI U €€ XapaKTEPUCTHKA
2. VIcTOYHHMKY MATAHUS DJICKTPUUECKOW TyTH U TpeOOBaHMS K HUM. BUIBI BOJBT-
aMITEPHBIX XapaKTEPUCTUK
3. OcHOBHBIE TapaMEeTPHI PeKUMA PYIHOH TYTOBOM CBApKH U UX BBIOOD.

O ownNE

wnN -

O wnNEF

MarepuaJjioBeieHre U ropsiuasi 00padoTKa MeTaLII0OB
PacuerHo-rpajdpuueckasi padora.

Pa3paboTka TEXHOJIOrH4eCKOro NMpouecca TepMuIecKoii 00padoTkmn
CTAJILHOM J1eTaJIu
Jlns geranu 3ajaHa omnpenereHHas Mapka CTalld. YKaKHTe COCTaB M OmpeJie-
JUTE, K KAKOW TpymIe M0 Ha3HAYeHUIO0 OTHOCHUTCS JaHHas ctaib. HazHaubte u 00ocC-
HYUTE peXuUM TEepMHUYECKONl 00pabOTKH, OOBSICHUB BJIMSHUE JIETUPOBAHUS Ha Mpe-
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BpaIeHus, TMPOUCXOANINE Ha BCEX dTamax o0padoTKu AaHHOW ctamu. Onuimre
MUKPOCTPYKTYPY U CBOWCTBA CTaJX TOCIIC TEPMHUUYCCKON MM XMMHUKO-TEPMHUICCKOM
00paboTku. MicxoaHble JaHHBIE TPEACTABICHBI B TAOIHIIE /.

Tabnuma 7
Ne Bapu- TBEpmocTs mocie
AHTa Hazanue neranu Mapka craim TO.
1 Kapb6roparopnas urna 40X13 56...60 HRC
2 Ope3a 9XC 62...65 HRC
3 [ITamn oOpe3Hoi X12M 60...62 HRC
4 [Iramn mist ropsiueit 06paboTKH SXHM 45...58 HRC
9) ®pe3a P6MS5 62...63 HRC
6 [ITapwr TpOOMITBLHBIX METHHUI] 110I'13J1 180...200 HB
56...58 HRC
7 | Konenuartsrif Ban 40XHMA (gi’gf?gg’gg)
(cepaiieBrHA)
58...63 HRC
8 Uepssk pyis 12XH3 (ggg f?;lHOOIC_'TBL)
(cepaiieBuHA)
9 bonT maryna 38XH3BA 350...420 HB
10 Peccopa 50XT'DA 42..48 HRC
56...62 HRC
11 Ponuk noammnauka 12X2H4A (g (())(1; ﬁP;S%OCHTBB)
(cepaiieBuHa)
12 [Tomryock 30XT'P 350...410 HB
60...65 HRC (mmo-
13 Wrna popcyHku TOMIMBHOIO Hacoca ler%p ngngj??,
38XMIOA
(cepaiieBrHA)
56...63 HRC
14 3y0uaToe Kojeco KopoOku nepeaayd (I0BEpXHOCTD)
30XTT 360...410 HB
(cepaiieBuHa)
15 Ban typbokommpeccopa 35XM 230...260 HB
58...62 HRC
16 [TopmHeBoit nanert 20X2H4A (288?5(5130355)
(cepaueBuHa)
56...62 HRC
17 3y0uaToe KOJeco MoJyoCH 20XTP (TOBEPXHOCTH)

260...320 HB
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(cepaiieBuHa)
18 [Tpyxuna 60C2XDA 420...470 HB
19 Tonkarennb 25XT'CA 240...280 HB
56...62 HRC
. (IOBEPXHOCTH)
20 PacnipenenurensHbIil Ba 20XT'HP 360_.420 HB
(cepaiieBrHA)
21 Ban 30XH3A 280...330 HB
22 Knanan nsurareis 40X10C2M 180...250 HB
23 Konb1o moamunanka HIX15CT 61...62 HRC
56...62 HRC
(TOBEPXHOCTH)
24 [InyHxep TOIUIMBHOIO Hacoca 15XD 510250 HB
(cepaiieBrHA)
56...62 HRC
(TOBEPXHOCTH)
25 KpecToBuHna kapnana 20XTHTP 550290 HB
(cepaiieBuHA)
26 [ToammnHuk 1151 arpecCUBHBIX CPel 110X18M 58...62 HRC
27 atyH nBurarens 20XH4DA 260...280 HB
28 [Tnamka pe3pboBas 9XBI' 58...62 HRC
54...62 HRC
. (TOBEPXHOCTH)
29 3Be3/104Ka [IEMHOM Mepeaadun 20X 150170 HB
(cepaiieBrHA)
30 Kormmp 38XMDA 750...1000 HV
31 Marpuiia 111 X0JIOJHOM IITaMITOBKU X12d1 60...62 HRC
32 [Tpyxuna 60C2XDA 360...400 HB
33 Kormp 38XB®DIOA 750...1000 HV
34 Marpunia 115 X010 AHOM IITaMIT X6BOD 62...63 HRC

Pa3paboTka TEXHOJOTrHYECKOr0 MPOLecca TEPMUIECKOM

Ne BapnanTa

0o0padoTku craabHoi getanau (T.0.)

Haumenosanue geranu

Mapka cranu

TBepaoCTh MOCie TEPMUIECKON 00pabOTKH
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NunuBunyanbHoe 3amanne «Pa3paboTka TeXHOIOTHYECKOTO MpOoIecca TEPMU-

YecKol 00pabOTKHU CTaNbHOW JI€Tadn» COCTOUT U3 JIBYX HacTe MOSCHUTEIIbHOM 3a-
MUCKH U IPapUIECKOI YacTu.

[losscHuTEIbHAS 3alIMCKa BBIIOJHSICTCI HA JIHUCTAaX (bopMaTa A4, C TUTYJIbHBIM

JIUCTOM, OTJIaBJICHUEM U CIIMCKOM JIUTepaTyphsl (TpeboBanus ENUHON CUCTEMBI KOH-
cTtpykropckoi gokymentanuu — ECKJI).

2.1.

[Tons: Bepxuee-20, HikHee-20, neBoe-30, mpaBoe-10.
HIpudt - Times New Roman, pasmep-14, uarepsai-1,5.
IInan MOSCHUTEIBHOM 3alIUCKU:

. Pa3paboTka TEXHOJIOTHYECKOTO IMpoIlecca TEPMUIECKON 00pabOTKU CTabHON

JeTalu.
1.1. PacmmdpoBaTs MapKy CTaJId U yKa3aTh €€ KIaCCUPUKALIUIO:
1.1.1. no Ha3HAYEHUIO
1.1.2. mo xauecTBy
1.1.3. no comepx’aHuto yriepoja
1.1.4. no conepx)aHUIO XUMUYECKUX IJIEMEHTOB
1.1.5. mo creneHu pacKuCICHUs
1.1.6. yka3aThb XMMUYECKUN COCTAB IO MApKe CTAIU
1.2. CmpaBouHble JaHHbBIC
1.2.1. XuMHUYECKHI COCTaB CTaJIH MO CIIPABOYHUKY
1.2.2. pusuKO-MexaHNYECKHE CBOMCTBA CTATN
1.3. BrnusiHuE KaXI0T0 JETUPYIOIIETO 3JIEMEHTa U yIiiepoia Ha:
1.3.1. momumopdu3Mm xene3a
1.3.2. mMHUM TUArpaMMBbl U30TEPMHUYECKOTO TIPEBPAIICHUS ayCTCHUTA
1.3.3. ¢husHKO-MexaHNYECKHE CBOMCTBA CTATN
1.3.4. mpoKanTuBaeMOCTh 1 3aKAJIMBAEMOCTb
1.4. CymmapHO€ BIMSHHE JIETUPYIOIIUX 3JIEMEHTOB U yriepoja Ha PEeKUMbI
TEPMOOOPAOOTKH.
1.4.1. BnustHUE JIETUPYIOIIUX DJIEMEHTOB Ha BHIOOP TEMIIEPATYPhI 3aKAIKH
1.4.2. BnustHUE JICTUPYIOIINUX AJIIEMEHTOB Ha BHIOOP BPEMEHU BBIICPIKKH
1.4.3. BnustHUE JIETUPYIOIIUX IJIEMEHTOB Ha 3aKATHMBAEMOCTh
1.4.4. BnustHUE JIETUPYIOIINX AJIIEMEHTOB HA MPOKATMBAEMOCTh
1.4.5. kxpuTHYECKUE TOYKH CTATU TIO CIIPABOYHUKY
1.5. Onwucanue ycnoBuil pabOThI JeTaan
1.5.1. HazHayeHue, yciaoBUs pabOThI U ICKU3 IETATU
1.5.2. mexaanueckue cBoicTBa 10 T.0O. B COCTOSTHUM TIOCTaBKU CTaJIH
1.6. TexHOMOTHS U3TOTOBICHUS IETAH
1.6.1. mocienoBaTEIBLHOCTh OIEPAIlMii U3TOTOBJICHUS JeTaliel, BKIIIOYAlo-
ast He0OXO0IMMbIEe TePMUUECKUE 00paOOTKH
1.6.2. kpaTkoe onmMcaHrue MEXaHU4YEeCKON 00paboTKU JeTanu
1.6.3. pexxuMbl OKOHUYATEITLHOW TEPMUYIECKON 00pabOTKH JIeTaan
1.6.4. MexaHMUYECKHE CBOMCTBA CTaJIH IOCJIE TEPMOOOPAOOTKH
1.7. O6opynoBaHue U MaTepHAIIbI

. I'padmueckast yacTs:

HpeI[CTaBI/ITI) CTaJIbHOM Y4aCTOK JuarpaMmbl COCTOAHHA KCIIC30-IICMCHTHUT,
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yKa3aTh 3aJaHHy0 Mapky crainu (st XTO — conepxkaHue yriaepoja 10 U nocie, ec-
JM TIPUMEHSIETCS1), TEMIIEPATypy BCEX BBHIOPAHHBIX OMepalfii TepMUYEcKoil 00padboT-
KU.

T,°C

2,14 C, %

2.2. Cxema TepMuyecKoil 00pabOTKH JJis BceX BhIOpaHHBIX onepanmii T.0. ¢ yka-
3aHUEM Ha3BaHUs TEPMOOOPAOOTOK, TEMIIEpATyphl HArpeBa, OXJIaXIAIOIICH Cpe/Ibl U
MOJIy4aeMO MUKPOCTPYKTYPHI

T,°C

T,C
2.3. (Cxema MHKPOCTPYKTYpHI CTaJIM U MEXaHMYECKHE CBOMCTBA B COCTOSIHUM TIO-
CTaBKH (@) ¥ MOCcIie OKOHYATEIbHON TepMUuyeckoit 00paboTku (0)
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MEX. CB-Ba MEX. CB-Ba

T,°C

a) no T.O. 0) mocne T.O.

2.4. JlmarpamMma H30T€PMHYECKOTO MIPEBPAICHHSI AyCTCHUTA IS 3aJaHHOU B
BapHaHTe MapKu cTaiu. [I[poBecTr CKOPOCTH OXJIAXKACHUS JIsI BRIOpaH-
HBIX TEPMOOOPAOOTOK.

lgt,C

IlepeyeHb BONIPOCOB, BLIHOCUMBIX HA 324€T ¢ OLICHKOU

JlebeKkThl  KpUCTAIUYECKOTO  CTPOCHHUS  METAUIOB. AHM30TpPONHS U
aytoTponusi MeTamuioB. CBOMCTBA METAJIOB.

JlnarpaMmbl COCTOSIHUSI JBOMHBIX CIUIAaBOB. METOAMKA MOCTPOEHHUS JAArpaMM
COCTOSIHMS. 3aBUCHMOCTh CBOMCTB CIIJIABOB OT MX COCTaBa M CTPOCHUS.
JlnarpamMma COCTOSIHMSI CIUIAaBOB C HEOTPAHUYCHHOW PACTBOPUMOCTBHIO
KOMITOHEHTOB. [Ipumepsl.

JluarpamMMa COCTOSIHHSI  CILJIaBOB, OOpa3ylOIIMX MEXaHUYECKHE CMECH.
[Tpumepsr.

JlnarpamMma  COCTOSIHUA CIUIAaBOB C  OTPAHUYEHHOW  PACTBOPUMOCTHIO
KOMITOHCHTOB.
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6. JlmarpamMma COCTOSIHUSI CIUIaBOB, OOpa3ylOMIMX XHUMHUYECKHE COEIUHEHUS.
[Tpumepsi.

/. 3aKOHOMEPHOCTH, YCTaHABJIMBAIOLIUE CBS3b MEXIY COCTABOM U CBOWCTBAMHU
crutaBoB. [IpaBuiio KypHakoBa. 4 Tuma quarpaMM COCTOSIHUS CIJIaBOB.

8. Kpucramnmuzauuss meTaiyioB U crjiaBoB. CBsI3b CTPYKTYpPhl METaJNIOB CO
CKOPOCTBIO OXJIAKIECHHUSA U TIepeoxIaxkIeHrus. MoaupuupoBaHue.

9. CmaBbl U uX KOMIOHEHTHI. CTPOECHHE U CBOMCTBA CILJIABOB.

10. JImarpamMa coCTOSTHUS JKene30-1eMeHTUT. OCHOBHBIC (a3bl, CTPYKTYPHBIC
COCTABJISIFOLIUE JKEJE30yTIEPOJUCTHIX CIUIABOB B PABHOBECHOM COCTOSIHUU.

11. Kpucrtannuzanus 103BTEKTOUIHBIX cTalieil. MUKPOCTPYKTYypa U CBOMCTBA.

12. Kpucrammszaiusi 3BTEKTOUIHON CTanu. MUKPOCTPYKTypa, MEXaHUYECKHE
CBOCTBa, 00JaCTh MPUMEHEHHS.

13. Kpucrammszaius 3a3BTEKTOUAHBIX CTanel. MUKPOCTPYKTypa, MEXaHUYECKHE
CBOMCTBA, 00JaCTh TPUMEHEHHUS.

14. Kpucrammzamust ~ GenbIx JIO3BTEKTUYECKUX  YYT'YHOB. Y CIIOBHS
KpUCTAIIM3allUU, MUKPOCTPYKTYpa.

15. Kpucrammuzarusi 0eiabIX 3BTEKTUYECKUX YYTYHOB. Y CJIOBUSI KPUCTAITU3AIINH,
MUKPOCTPYKTYpa.

16. Kpucrammzanus OeIbIX 3a3BTEKTUYECKHUX YYT'yHOB. YcnoBus
KpUCTAIIN3allUU, MUKPOCTPYKTYpa.

17. Cepbie uyryHbl. YCJIOBUSI KpUCTaUTM3alMU. MUKPOCTPYKTypa, CBOMCTBa,
00J1aCTh TPUMEHEHUS, MAPKUPOBKA.

18. Knaccuduxamusi craneil. YTriepoaucTsie CTalud OOBIKHOBEHHOTO KauyecTBa.
Knaccuduxkanus, MmapkupoBKa, 0071aCTh IPUMEHEHUS.

19. Knaccuduxarus CTaJIeN. Yraepoaucteie Ka4eCTBEHHDIE CTaJIN.
Knaccuduxkanus, MapkupoBKa, MpUMEHEHUE JIJIsl JeTajlel C.-X. MalllvH.

20. Knaccudukanusa uyryHoB. CrernuanbHble yyryHbl. [lomyueHnue, MapkupoBKa
Y IPUMEHEHUE JJIS IeTaJIeH C.-X. MAllIuH.

21. Knaccudukanusa uyrynoB. Koskuiéi uyryH. I[lomydeHnue, MapKupoBKa,
CTPYKTYypa, CBOMCTBA U IIPUMEHEHHUE IS IETAJICH C.X. MAIIIHH.

22. Knaccuduxkanus yyryHoB. Beicokonpounslii uyryH. [lomydenne, MapkupoBKa,
MUKPOCTPYKTYpa, MEXaHWYECKUE W DKCIUTyaTallUOHHBIE CBOWCTBa, 00JIACTh
NPUMEHEHUS JJIsl IETAJIeH C.-X. MalIuH.

23.JlermpoBannbie ctamu. Kiaccudukanus, moiydeHHe, MapKHpPOBKa, 001acTh
MIPUMEHEHUS JUIs AeTaJIel C.X. MaIllHH.

24. Koppo3noHHo-cToiikue ctanu. CocTaB, CBOMCTBA U 00JIACTH IPUMEHEHHMS.

25. IHncTpyMeHTanbHbIE CTANIM U CIUIaBbl. MapKupoBKa, CBOHCTBA, MPUMEHEHHE.

26. 3HococToiikue ctanu. MapkupoBKa, CBOMCTBA, MPUMEHEHUE.

27.CnnaBel Ha ocHOBe Menu. JlaryHu.  MapkupoBka, MHUKPOCTPYKTYpa,
MIPUMEHEHUE JJIsI IeTaJIeH C.-X. MalIUH.

28. CrutaBel Ha ocHOBe amomuHusa. CunymuH. J[ropamomuHbl. MapkupoBka,
MHKPOCTPYKTYpa, CBOMCTBA, IPUMEHEHHE JJIsI AETAJIEH C.-X. MAILIMH.

29. IImactrnaeckue maccbl. CocTaB, CBOWCTBa, KiaccH(HUKAIAI, MapKUpPOBKa.
OO6macTu MpUMEHEHUs JUTsl IeTajei C.-X. MallliH.
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30.Kommno3unmonneie matepuansl. Knaccudukanus mo mpuUposie MaTpPHUUHOTO
matepuaia. [Ipumenenue.

31. CnnaBel Ha ocHOBe Menu. bpon3el. MapkupoBka, MHKPOCTPYKTYpa,
IpUMEHEHUE.

32.XapakTepucTuKa MpeBpalleHUil MepeoxaxaeHHoro aycreHuta. [lepnurtHoe,
IPOMEKYTOYHOE, MAPTEHCUTHOE MPEBpaIlCHUE.

33. Ornyck cranu. OCHOBHBIE BU/IbI OTITYCKa, HA3HAUECHHUE.

34. OcHoBHBIE BUBI TEpMUYECKO 00paboTKu cTanu. 3akanka ctaid. OCHOBHBIE
cnocoOrl 3akanku. Haznauenue.

35. OcHoOBHBIE BUIBI TepMHUECKON 00paboTku cramu. OTxur cranu. OCHOBHbBIE
BU/IbI OT)KUTA, HA3HAYCHHE.

36. OcHOBHBIE BU/IBI TEPMUYECKON 00paboTku ctamu. Hopmanuzammsi.

37. MeToauka TOCTPOCHMSI  JAWArpaMM  HM30TEPMHUECKOrO  MPEBPAILLCHUS
ayCTEHHTA 110 METO1y IPOOHBIX 3aKaJIOK.

38. 3akanuBaeMoCTh CTanu. BiusiHMe yriepona M JIETUPYIOLIUX 3JIEMEHTOB Ha
3aKaJINBAEMOCTh CTaJIH.

39. IIpokanuBaeMocTh cTaiu. BiusHue yriepoja U JETUPYIOLIUX 3JIEMEHTOB Ha
IPOKAJIMBAEMOCTh CTaJIH.

40. Kputnueckass CKOpOCTh 3aKalkKu. BuusHue yriaepoga | JIETMPYIOIIHUX
AJIEMEHTOB Ha KPUTUYECKYIO CKOPOCTb 3aKAJIKH.

41. lepextel mpu TepMuyeckod oOpaboTke crtanu. IlpuumHbl AePeKTOB U
CHOCOOBI UX YCTPAHEHUS.

42. CymHOCTh  XMUMHKO-TEpPMHUYECKOH  00paboTku  cramu. llemeHnranus.
Oco0eHHOCTH 3aKalIKH [IEMEHTOBAHHBIX JIETaJICH.
43. CymHOCTh  XMMHKO-TEPMHUYECKON  00palOTKM  cTamu. A30THpPOBaHHE,
Ha3HAYE€HHUE U MECTO B TEXHOJIOTUYECKOM MPOLIECCE M3TOTOBJICHHUS JIeTaje.
44, Cymaocte XTO nmaHupoBaHue CTalbHBIX jAetayniei. IlpuMeHeHwe s
OBEPXHOCTHOTO YIPOYHEHHUS AeTallel C.-X. MalluH.

45. Tuddy3nonnas metamnuzanus. AnutupoBanue. [lpumeHenune ais aetaniei c.-
X. MalIuH.

46.luddysnonHoe razoBoe xpomupoBanue. [IpuMeHeHne sl MOBEPXHOCTHOTO
YIIPOUYHEHUS JeTajel ¢.-X. MaIlIHH.

47. Tepmuueckas oopadoTka. Haznauenue. [Ipumenenue.

48. [lomumopduzm  xeneza. 3HadeHWe NoAUMOpGU3MA [  TEPMHUECKON
00pabOTKH CTAJIH.

49. Ynyumienue cTanbHbIX netaned. OOnacTé NMpUMEHEHUs IS JeTalen C.-X.
MaIII¥H.

50. Ilementyemblie ctanu. Haznauenue 1j1s AeTaneit c.-X. MallliH.

51. OcHoBHBIE CIOCOOBI TIOBEPXHOCTHOW 3aKaimkud cranu. [IpuMmeHeHue s
JeTajey C.-X. MallHH.

52. MUKpOCTpYKTypa  TepuooOpaboTaHHBIX neraned  c.-X.  MallluH,
M3rOTOBJICHHBIX U3 cTajeld mapok 20, 40XH, 60C2.

53. MUKpOCTpYKTYypa TEepMUYECKH OOpabOTaHHBIX JAeTalied C.-X. MallluH W3
craiei 20, 45,60C2.
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54.OcHOBHBIE BHJIbI OTHYCKa CTaid. Ha3HaueHHe, MUKPOCTPYKTypa M CBOMCTBa
CTaJIbHBIX J€Tajiel Ocie OTIYCKA.

55. HcTpyMeHTaIbHbIE MaTepuaIbl. TpeboBaHwusl. Knaccuduxanmus.
[Ipumenenue.

56. Hemeramnnueckue KOHCTPYKIITMOHHBIE MaTepuanbl. Kinaccudukarusi.

57. IInactuueckue  maccol.  Kmaccudukauus.  [Ipumenenme B c.-X.

MaIIMHOCTPOCHUN U PEMOHTHOM MPOU3BO/ICTBE.

58. Pesunbl.  CBoiictBa pe3unbl. TexHomorusi wu3rotoBieHus. ObmacTh
MIPUMEHEHUS.

59.Yto Takoe otnmBka? CriocoOb! OTyYEeHHS OTIUBOK.

60.TexHOMOTHYECKASI CXEMa MOTYISHUS OTIUBOK.

61.Yem mMomens OTIUYACTCS OT OTJIUBKU?

62.0OcHOBHBIC HHCTPYMEHTHI 711 py4HOH (POPMOBKHM U MX Ha3HAUCHHUE.

63.Kakue MeTo 161 MarmmHHON (hOPMOBKH BbI 3HaETE?

64.Ha3naueHue crepHel U X U3TOTOBJICHHE.

65.[lepeuncnure OCHOBHBIEC TUTEHHBIE MATEPUATIBI.

66.OcHOBHBIE CBOICTBA JIMTEHHBIX MaTEPUAJIOB.

67.0OcHOBHbBIE MHCTPYMEHTHI IJIs1 PyYHOU (DOPMOBKH M X HAa3HAUCHUE.

68.Kakue MmeToapl MallTuHHOM (POPMOBKH BbI 3HAECTE?

69.Ha3nauenue crepHel U X U3TOTOBJICHHE.

70.Yt0 Takoe *KUAKOTEKYyJeCTh U KaK OHA ONPEACIIIeTCS?

71.Yt1o Takoe ycanka? OTinure TMHEHHON yCaaku OT 00BEMHOM.

72.YT10 Takoe TPeuMHOCTOMKOCTh?

73.MeTamuryprudecKke OCHOBBI IPOU3BO/ICTBA JTUTCHHBIX MaTEPHAIIOB.

74.060pyaoBaHue 11 TJIaBKU CILJIABOB.

75.3anuBKa TUTEHHBIX (HOpPM.

76.0CO0CHHOCTH TEXHOJOTUM H3TOTOBJICHHUS OTJIMBOK U3 CTalld, 4Yyr'yHa,
ATIOMUHUEBBIX U MEIHBIX CIUIABOB.

7'7.CneruanbHbie criocoObI JIUThsI. OCOOEHHOCTH.

78.JIuThE B KOKUJIb.

79.1llentpobexnoe MUuThE. JINTHE MO JaBICHUEM.

80.KopkoBoe nuThE. JINTHE 1O BHIIMIABIIEMBIM MOJCIISM.

81.CpaBHuTE KJIACChl TOYHOCTU OTJIUBOK, MOJTYYEHHBIX PA3TUYHBIMU CIIOCOOAMH.

82.MeTo1bI KOHTPOJISI OTJIMBOK.

83./lehexThI OTIIMBOK.

84.Yto Ttakoe nedopmarusi.

85.01imune ynpyroii qedopMaiui OT MIIACTUIECKOM.

86.XosioaHas u ropsiyasi 00paboTKa METAJUIOB JJABJICHUEM.

87.Uto Takoe HaKIEM?

88.HaznaueHue pekpucTamIn3aliOHHOTO OTKUTA.

89.Kakue dakTopbl BIMSIOT Ha IUIACTUYHOCTHh CIJIABOB U CONPOTHUBIICHHUE
nehopMUPOBAHUIO?

90.Buab1 00pabOTKH METAIIOB JaBJICHHEM.

91.Yrto Takoe TemnepaTypHbIi HHTEPBaJl 00paObOTKH METAJIJIOB JIaBIICHUEM?
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92.Kak BBpIOMparoT Temmeparypy Hadajla W KOHIIA Topsiueid oOpabOoTKH cTanmu
JaBJICHUEM?
93.CB00OIHAsT KOBKA U €€ 0COOECHHOCTH.
94.0OcHoBHOE 000py10BaHUE TSI CBOOOTHON KOBKH.
95.UHCTpyMEHTBI, TPUMEHSIEMBIE P CBOOOIHON KOBKE.
96.0OcHOBHBIE omIepaIui CBOOOTHOM KOBKH.
97.1lITamMnoBKa KUAKOCTHIO. DIEKTPOTUIPABINYECKAS IITAMIIOBK
98.Knaccudukaius cnocodoB CBapKu.
99.2nexTpuueckas ayra u €€ CTpoeHHe.
100.OcHoBHBIE MTapaMeTPhl ANEKTPUUECKON TyTH.
101.0O060pynoBanue At AyrOBOil CBapKH.
102.2nektpobl, kiaccupuKanys 1 Ha3HAUCHHE.
103.Ha3HaueHnue NOKpBITHIA 3IEKTPOIOB.
104.Br16op nmapamMeTpoB py4yHOM JyroBOW CBapKu
105.CBapka B cpefie 3alUuTHBIX Ta30B
106.1TpuurHbl 00pa30BaHUs XOJIOAHBIX M TOPSIYUX TPEIIMH IIPU CBapKe.
107.Turmbl CBapHBIX COCTMHEHUM.
108.1ToaroToBKa KPOMOK COEUHAEMBIX 3aTOTOBOK JIJISl CBAPKH.
109.T"a3oBas cBapka.
110.T"a3b1, ucnosib3yembie JUIsl CBAPKU U UX XapPaKTEPUCTHKHU.
111.0Oco0eHHOCTH CBapKU MEIHBIX U aTFOMUHUEBBIX CILIABOB
112.MeTobl KOHTPOJISI CBAPHBIX COSTMHEHUIN
113. /IedekThI CBapHBIX COCTUHEHUI U METOIbI MX YCTPAHCHUS
114. PacurppoBaTh MapKH CILIABOB:
IX9, 45H, P9®S5, BK6, 20, 0X18H9, 45, CU20, JI60, 116
35X18HI9TIOA, 60C2, 40XH, 35J1, JI65,
60C2, K437-12, AJI9, bp.C30, 45J1
AJIS, 45, CY20, JI65, 11, Y10I'CA,
35J1, Cr.3, CH20, 110I'13J1

6.2. Onucanue nokasaresjieil U KpUTepueB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE
IIKAJI OlleHMBAHUSA

Bunb TeKyIero KOHTpOJIs: OCEIICHUE JICKITUH, JJa0OpaTOPHBIX U MPaKTHYIE-
CKHX 3aHATHH, ohopmiieHne paboueit TeTpaau, 3anmTa JJabopaTopHbIX padoT, yCT-
HBIU OIpPOC, BbINOJIHEHUE PIP.

Bun konTpoOJIs: 3auer ¢ onienkou, PI'P.

Kpurepuu oneHuBanus pe3yJibTaToB 00y4eHUsA

TaOmura 8
Ouenka Kpurepuu oueHuBanus
Beicokuui OLICHKY «OTJIMYHO» 3aCIIy>KUBAET CTYJEHT, OCBOMBIIINM 3HA-
YpOBEHB «5» | HUS, YMEHUS, KOMIIETEHLIMU U TEOPETUUYECKUI MaTepual 6e3
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(OTJIMYHO)

poOEJIOB; BHIMOJHUBIIUN BCE 3a/1aHUsL, IPEAYCMOTPEHHbBIE
y4€OHBIM TUIAHOM Ha BBICOKOM Ka4€CTBEHHOM YpPOBHE; MpaK-
TUYECKHUE HAaBBIKU MPO(HECCUOHATBHOTO MPUMEHEHHS OCBOCH-
HBIX 3HAHUN CPOPMHUPOBAHBHI.

KomMrmereHuu, 3aKperui€HHbIe 32 JUCHUIUTMHOM, chopmMupo-
BaHbl HA YPOBHE — BBICOKHIA.

Cpenuuii ypo-
BEHb «4»
(xopor1io)

OIICHKY «XOPOII0» 3aCITy)KHBAET CTYACHT, TPAKTUICCKH TIOJI-
HOCTHIO OCBOUBIIINY 3HAHUSI, YMEHUSI, KOMIIETCHIIUN U TEOPE-
TUYECKUNA MaTepua, yaeOHbIe 3aJaHus HE OTICHCHBI MaKCH-
MaJbHBIM YHCIIOM 0ajIOB, B OCHOBHOM C(HOPMHPOBAJ MPaK-
TUYECKUE HABBIKH.

KomneTenmmu, 3akperi€éHHbIe 3a TUCIUTUTMHON, chopmupo-
BaHbI HA YPOBHE — XOPOIIHI (CPEITHMI).

[ToporoBeii
YPOBEHB «3»
(ynoBneTBopu-
TEJIHHO)

OLICHKY «y0BJICTBOPUTEJIbHO» 3aCITy>)KUBA€T CTYJCHT, Ya-
CTHYHO C ITpOOeIaMy OCBOUBILIMM 3HAHUS, YMEHUS, KOMIIE-
TEHIUU U TEOPETUUECKUI MaTeprall, MHOTHe yueOHbIE 3a/1a-
HUS MO0 HE BBIMOIHWI, IMOO OHU OLIEHEHBI YUCIIOM 0aJlJIoB
OJIN3KMM K MUHUMAJIbHOMY, HEKOTOPbIE MPAKTUYECKUE HABbI-
KM HE c(DOPMUPOBAHBHI.

Komnerenuuu, 3akperyiéHHbIE 3a TUCIUILIMHOMN, chopMuUpo-
BAaHBI HA YPOBHE — 1IOCTATOYHBIMN.

MuHuManbHbIN
YPOBEHB «2»
(HEeyTOBJIETBO-
PHUTENBHO)

OIICHKY «HEYJOBJCTBOPUTEILHO» 3aCIIy’KHBACT CTYICHT, HE
OCBOMBILMI 3HAHMS, YMECHHUS, KOMIIETCHIIMH M TCOPETUUSCKHUI
MaTepuay, ydeOHbIe 3aJaHMs HE BBIIOJIHMII, IPAKTHYECKHE
HaBBIKH HE C(POPMUPOBAHEI.

Komrmerennm, 3akpeIui€HHbIC 3a TUCIUILIMHON, cpopMupo-
BaHbBI HA YPOBHE — JOCTATOYHBIMH.

7. YueOHO-MeTOAMYeCKOEe 1 MH(POPMAIMOHHOE O0ecnedyeHne U CIMIIIMHBI

7.1 OcHOBHas1 IUTEpaTypa

1. TIpakTUKyM TI0 MAaTE€pHAJIOBEACHHIO M TEXHOJIOTMH KOHCTPYKIIMOHHBIX
marepuasioB / Ilox pea. B.A. Ocbkuna u B.H. Baiikanosoii. — M: BUBKOM,
TPAHCIJIOTI, 2015. — 400 c.

2. MarepuanoBeneHue W TEXHOJOTHUS MaTepuajoB /
®.A. l'apudynmun. — M.: UHOPA-M, 2014. — 397 c.

3. Marepuanosenenne. TexHOIOTHS KOHCTPYKIIMOHHBIX MaTEPHAIIOB
y4eOHUK JJIsi CTYACHTOB BBICHIMX YYEOHBIX 3aBEJCHHM, oOydarommuxcs o
cnermanbHocT 110300 "Arpounxenepus" / B.A. Ocbkun, B.B. EBcukoB. — M.:
KomocC, 2007. — 446 c. (YueOHUKH U y4eOHbIE TOCOOUS ISl CTYACHTOB BBICIINX
y4eOHBIX 3aBEJICHUI. YUEOHUK).

I'.Il.detucos,

7.2. JlonoJHUTEJIbHASI JIUTEPATYypa
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1. Ocekun BA., Kapnenkos B.®., CrpensuoB B.B., baiikanosa B.H. u ap.
MarepuanoBeieHue M TEXHOJOTUS KOHCTPYKIMOHHBIX MaTepuasnoB. CroBapb
TepMuHOB: YueOHoe nocobue. — M.: KonocC, 2007. 56 c.

2. TexHonorus KOHCTPYKIIMOHHBIX MAaTepHaJIOB: YYeOHUK i BY30B /
AM. Hansckuii, 1.A. ApytionoBa, T.M. bapcykoBa u ap. — M.: MalmmHOCTpOECHHE,
2004. - 512 c.

3. CrpaBouHuK TexHosora-mammuaoctpourens. / [lox pen. A.I'. KocunoBoit u
II.M. Mewepskosa. T.1 u 2. — M.: Mamunoctpoenue, 2001.

7.3 HopMaTuBHBIE IPABOBbIE AKThI

1. I'OCT 3.1118-82 Enunas cucrema TEXHOJIOTUYECKOW JOKYMEHTAau. POpMbI
U TIpaBuiia 0hOpPMIICHUS MapIIPYTHBIX KapT.
2. I'OCT 2.106-68 Enunas cucteMa KOHCTPYKTOPCKOM —JOKYMEHTAIIUH.

TexcToBbIE TOKYMEHTHI.

3.  T'OCT 2.105-95. ECK/. O6mue TpeOoBaHUS K TEKCTOBBIM JOKYMEHTaM.

4, ['OCT 2.004-88 Enunas cuctemMa KOHCTPYKTOPCKOM JoKyMeHTanuu. Ooiue
TpeOOBaHMs K BBINOJIHEHUIO KOHCTPYKTOPCKUX M TEXHOJIOTMYECKUX JOKYMEHTOB Ha
neyaTaromux U rpauueckux ycTpoiicTBax BoiBojga OBM

7.4 MeToauuyeckue yKazaHusi, peKOMEHIAIUU U JIPYTrHe MaTepUabl K
3aHATUAM

1. MatepuanoBenenue. TeXHOIOrusd KOHCTPYKIIMOHHBIX MaTepuanoB. MaTtepu-
aJioBeJieHuE U ropsiyas oopaboTka MeramuioB: Meroauueckue pekomenaauuu / B.M.
Coxonosa, A.B. Cepos, B.A. Ocskun. M.: U3n-Bo PTAY-MCXA, 2016. 40 c.

2. OcbkuH, B.A. [TocoOue 1o mpoBeeHNI0 CBapOYHBIX PabOT: METOIUYECKHE
ykazanusi / B.A. Ocbkun, A.B. Cepos, B.M. Cokonosa. M.: U3n-Bo PTAY MCXA
uM. K.A. Tumupszesa, 2015. — 64 c.

3. baiikanopa B.H., Komokator A.M., Mamununa W.J[. Pacuer pexumosn
pe3aHuss Opu TOYeHUHU: MeToaudeckue peKOMEHAaluu 1o Kypcy «TexHosorus
KOHCTPYKITMOHHBIX MaTepuasioB U matepuanoBenenue. — M.: PTAY-MCXA, 2015.

4. KonokaroB A.M., Manununa M.J1. Pacuet pexxumMoB pe3aHus Ipu TOPLIOBOM
dpesepoBanuu: Meronnueckne pekomenaanuu. — M.: PTAY-MCXA, 2015.

5. PazpaboTka TeXHOJIOTHYECKUX MPOILIECCOB PYUYHOU AYTOBOM U ra30BOM cBap-
k. Mertonuueckue ykazanusa / A.B. Cepos, B.M. Cokonosa. M.: 1U3n-sBo PI'AY-
MCXA umenu K. A. Tumupsszena, 2016, 56 c.

6. KoBka: metomnueckue pexomenmanuu / A.B. CepoB, B.M. CoxomnoBa. M.:
N3n-so PTAY-MCXA, 2016. 56 c.

8. Ilepeuensb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«AHTEepHET», HEOOXOAUMBIX JIJIS OCBOCHUSA JUCHUIIMHBI (MOYJIs1)

1. http://www.agroportal.ru arporioprain, uapopmarroHHO-oucKoBas cucrema AITK
(OTKPBITHIH JOCTYII).
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http://www.agroportal.ru/

2. http://www.edu.ru Poccuiickoe obpa3oBanue. denepaibHbIid TOPTAT (OTKPHITHIHI
JOCTYTI).

3. http://www.cnshb.ru/ IlentpanbHas HaydHas CEIbCKOXO35HCTBEHHAS ONOIMOTEKA
(OTKPBITBIN JOCTYM).

4. http://www.rsl.ru Poccuiickasi rocyaapcTBeHHas OMOIMOTeKa (OTKPBITBIN TOCTYII).

5. http://www.splav.kharkov.com — cripaBouHuK cTaiei 1 CriaBoB (OTKPBITHIHI
JOCTYTI).

6. http://metallicheckiy-portal.ru/marki_metallov - cipaBoYHHK cTajeii 1 CIIJIaBOB
(OTKpBITHINA JOCTYII).

7. http://www.youtube.com/ - Buaeo XOCTHHT (OTKPBITHIM JOCTY).

9. IlepeyeHsb MPOrpaMMHOro odecnevyeHUss U HHPOPMATMOHHBIX
CIIPABOYHBIX CHCTEM

1. www.mt2.bmstu.ru/technjl.php Ca¢ponos B.E. Texuomorus
KOHCTPYKIMOHHBIX MaTEpHAIOB M MaTepUaJiOBEACHUE: OJIEKTPOHHBIA Y4EOHUK
MI'TY. (OTKpPBITBII TOCTYII)

2. www.lokesnet.ru/.../840-materialovedenie-knigi.html  Kopotkux M.T.
TexHOJIOrusl KOHCTPYKIMOHHBIX MAaTEPUAlIOB U MAaTEpUAIIOBEICHHE: DJIEKTPOHHBIN
y4eOHUK. (OTKPBITBIN T0CTYII)

3. ITpuxonpko B.M., ®@attoxun [[.C. bubnuoreka yueOHO-METOUYECKON JTH-
teparypsl WWW.librery.tkm.front.ru. (oTkpsITHIi qOCTYII)

4. btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf Eropos FO.II., XBoposa 1.A.
MarepuanoBe/ieHne U TEXHOJIOTUSI KOHCTPYKITMOHHBIX MaTEpUAIOB. (OTKPBHITHIN
JIOCTYT)

5. MeTtonnueckue peKoMeHAAUU M0 Kypcy «TexHONorus KOHCTPYKIUOHHBIX
MaTepHaioB U MaTepUATIOBEICHNUE». (OTKPBITHIN JOCTYI)

6. http://www.msau.ru/modules/Subjects/pages/ELBRUS-MSAU/index.htm.
(OTKPBITHINA TOCTYII)

NupopmanuoHHbIe CIPABOYHUKH
1. http://ru.wikipedia.org Bukunenus
ITouckoBbie cUCTEMBI
1. http://www.yandex.ru Sanexc
2. http://www.google.ru I'yri
3. http://www.rambler.ru Pamoaep
B cetu UHTEpHET 10 TUCIUIIITMHE MOXKHO HAalTH MH(OpPMAIKIO O MeTauiope-

KYyHUX CTaHKAX U COBPCMCHHBIX MCTAJUIOPCKYIIUX UHCTPYMCHTAX H JIP.
HpI/I N3YUYCHUHN AUCHUIIIIMHBI MOTYT HCIIOJB30BATLCA 3JICKTPOHHBIC 0a3bl JaH-

HBIX Ha aBTOHOMHBIX HocuTelsx (CD u DVD-nuckax, daeni-kaprax u ap.):
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CD: Karanor MeTajiopeXylnux CTaHKOB; BUIEOPOJUKH MO MHCTPYMEHTaM U

PE3aHUI0 METaJUIOB; BHUICO(PHIBMBI O MPOM3BOACTBE CTaHkoB (B T.4. ¢ YIIY),

CTaHOYHBIX HpI/ICHOCO6JICHI/IHX nu ap.

HpI/I npernoJgaBaH JUCHUIINIMHBI «MAaTCPUAJIOBCACHUC W TCXHOJIOTHUS KOH-

CTPYKINUOHHBIX MATCPHUAJIOB» PCKOMCHAYCTCA IIHMPOKO HCIIOJIB30BATH 06yqa}oume

KOMIIBIOTCPHBIC IIPOIpaMMBbI, HAI'JIAOHBIC rmocoous B BHUAC HATYPHBIX 06p8,3HOB pe-

KYIIETO MHCTPYMEHTA U CTAHKOB, MPHUCIOCOOJICHH, MaKeTOB, MJIAKaTOB, AUa(UIb-

MOB, BUJICOUIBMOB, CIIaiI0B U T.11. BaxkHO BBIpabOTaTh Y CTYZICHTOB HaBbIKK pado-

Thl CO CIIPABOYHUKAMH M CTaHJAPTaMU IO BBIOOPY KOHCTPYKLIMOHHBIX MAaTE€pUaJOB,

BBIOOpPY cmoco0a MEXaHMYEeCKOM 00pabOTKH, PeXyIIMX HWHCTPYMEHTOB W Ha3Haue-

HHIO PCIKUMOB PC3aHUA.

10. Onucanne MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOIi 1J151
OCYIIIeCTBJIeHNsI 00Pa30BaTEJbHOI0 MPOLECCA MO AUCIUIIHHE

Tab6mauia 10

CBenenust 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY ayAUTOPUSMHU,
Ka0OMHeTaMM, Ja00PATOPUSIMH

HanmeHoBaHuHe crieliHaJIbHBIX

NoMellleHUH U MOMellleHu M 1J19

CaMOCTOSITeILHOM padoThI (Ne

yueOHOro kopmyca, Ne ayauro-
pun)

OCHALIEHHOCTH CNEeHUAJIbHBIX MOMEIeHUN 1
NMOMeIIeHNH VISl CAMOCTOSAITeILHOI PadoThI

1

2

VYuebnsniit koprnyc Ne 23 kadenpa
«MarepuanoBeeHue U TEXHOJIOTUS
MAaIIMHOCTPOEHUSD ayAuTOpHs 26

Cron nmapra (HeT HoMepa 626612) 111 mr. [1nakatsl,
CTEH/IbI

VYueonniii kopryc Ne 23 kadenpa
«MarepuanoBeeHUE U TEXHOJIOTUS
MAIIIMHOCTPOEHHUS» ayautopust 27
(Tepmudeckas jabopaTopusi)

Kommtekc ananmza n3obpakeHus Metayuiorpaduae-
ckux 00pasioB (410124000602921), Manoammnep-
HBIN TpeHaxep cBapiuka (410124000602920),
Muxkpockon Heodon21 (410134000001765), kom-
TUIEKT MOJIEJICH aTOMOB CO CTEPKHSIMU
(210136000006008), ITapTs! 17mT.(HOMEPA HET KO
626150), IIpoextop Beng
(410134000002136),9xpaH HACTEHHBII
(21013000002670).

VYuebnsiit kopryc Ne 23 kadenpa
«MarepuanoBeeHrEe U TEXHOJIOTHUS
MAaIlIMHOCTPOEHUS» ayauTopus 28
(metammorpaduueckass  J1aboparo-
pus 110 40 yenoBek)

[TapTel, cTynbs, makaTel, CTeHAbI. JlabopaTopHas
neus CHOJI (410134000001547)*, Ileus myduib-
Hast MIT10 (410134000001806)*
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VYuebnsiit kopryc Ne 23 kadenpa
«MarepuanoBeieHHE U TEXHOJOTHUS
MAIIMHOCTPOECHUS»  ayAUTOpHUA23
(cBapouyHasi W Ky3HEYHas MacTep-
CKHE)

ABTOMaTHYECKas 3aCJIOHKa ASE-12-E
(210134000002673), ABTOMaTH4YeCKHil anmapaT aJis
YIpaBIICHUS [EHTPATEHBIM BEHTUJISITOPOM

(210134000002679), anmapar MyasTtumiaz 2500M
(210134000002668), Amnmapar MmiIa3sMEHHOH pe3KU
(410124000603006), 610k wu3meputenbHbii  bU-
01(210134000002790), BenTtunsarop B/I-
3,5(410134000001395), Bentwrsatop IEHTPOOEK-
HBIM BbIcOKOTO naBieHus (210134000002526), Bos-
nyxonyBka (210134000001950), Kommiekr cBapou-
Horo obopyznosanus (410124000603007), Konconsb-
HOE M0 IbEMHOE-TIOBOPOTHOE YCTPOMCTBO
(210134000002525),  MonoT  NHEBMATHYECKUU
(410134000001766), CBapounsIit HWHBEPTOP
(210134000002799), CBapouHbIit HWHBEPTOP
(210134000002798), Csapounslii TpaHchOpMaTOp
500 (410134000001824), Tpaucdhopmatop
(210134000002161), YHuBepcanbHbI MJIa3MEHHBIN
amnmapar CBapKu u pe3ku
(210134000002794),2nekTpornieys sl CYIIKA dJIEK-
TpoaoB (210134000002795). IlapTel, cTybs, MiIaka-
THI.

VYueonsiii kopryc Ne 23 kadenpa
«MarepuanoBezieHuE U TEXHOJIOTUS
MAIIIMHOCTPOEHHUS» ayaAuTopusl3

Mammna tpenus MTVY-1 (210134000001964), Ma-
SITHUKOBBIN KOTep AJisl ucIbITaHus o metony [lap-
nu (410124000603105), mpeoOpazoBaTeiib 4aCTOTHI
c300 (210134000002488), mpeoOpa3zoBaTellb 4acTo-
11 c200(410134000001556). I1apTsl, cTYyNbS, TUIA-
KaThl.

VYyeonniii kopryc Ne 23 kadenpa
«MarepranoBeIcHUE U TEXHOJIOTUS
MAITHHOCTPOEHUS ayIuTOpus 3

Mertamnorpadudeckuit orpeznoit cranok LC-350
(410124000603109), Kpyraomumud. 3130 cr-k
(410134000001423), Kommpeccop
(410134000001474), Kommpeccop
(410134000001475), MHonGexHbIit ctaHok 7417
(410134000001479), 3aTounoii cT-k.3628
(410134000001404), ITnockoumudanbubiii cT-k 371
(410134000001808), ITpecc LHM-3000
(410124000603111), [Tpodunometp 130
(210134000002486), Cranok (210124000602047),
Cranok (410124000602922), Ctanok
IM116(aBTomar) (410134000001472), Cranok1062
(410134000001466), CTaHOK YHUBEPCAIBHBIN C Je-
auTenbHo ronoBkoi (210134000002425), Cranok
ToKapHO-BUHTOpEe3HbIN (410124000603004)*, Cra-
LIMOHApHBINA TBepAomep 1o Merony Bukepca
(410126000000019)*, CrannoHapHbIii TBEPIOMED
o Metony Poksemnna (410126000000018)*, Ctenn
n3meputenbHblii YITAK (210136000003751), To-
KapHO-BUHTOPE3HBIH CTAHOK

37




1A62I'410134000001867), TokapHO-BUHTOPE3HBIN
cT-k. 1B62I" (410134000001868), TokapHo-
BuHTOpe3HbIN 16 (410134000001869), TokapHo-
BuHTOpe3HbIin 1A626 (410134000001870),* Tokap-
HO-BUHTOpE3HBIN 1K62 (410134000001837)*, To-
kapHO-BUHTOpE3HbIN 1K62 (410134000001872), To-
YIIbHO-IIITU(OBANIBHBINA 2-X CTOPOHHUMA CTAaHOK
(210134000002259), YauBepcanbHO-hpe3epHbIi CT-
k.6080H (410134000001880), YHuBepcaabHO-
¢bpesepnsiii cT-k.bH-81 (410134000001881), YHu-
BepcalbHO- 3aTOYHOM cT-K. (210124000602049),
YHuBepcallbHO HO’KOBOYHBIN CTaHOK
(210134000002267), XonuHroBaibHbIi cTaHok O -
833(410134000001489) lInudoBanbHbIN MOIUPO-
BaJIbHBIN cTaHOK LAP-
2X(410124000603110),BepTtukansHo oopabaTsiBa-
rormii eHTp (410124000603067), CtaHok cBep-
munbHbIN 2C132 (410134000001831), Bepcrak 21t
(HOMepa HeT koJ1 626277), HoCKa HaCTEHHAs
(210136000006600), mapTel, CTCHIBI.

VYueonsiii kopryc Ne 23 kadenpa
«MarepuanoBeieHUe U TEXHOJIOTHUS
MalIuHOCTPOEHUS» ayauTopust 29

[Tpunasok 850x850x420 (210136000003872,
2101136000003873, 2101136000003874,
2101136000003875, 2101136000003876,
2101136000003877, llIxad Onpxa
(210136000003696), IlIxad Onbxa
(210136000003697), llIxad Onbxa
(210136000003698), [lIkad Onpxa
(210136000005456), 2101136000003878,
2101136000003879), IIpoextop Xutaun
(210134000002198), DxpaH HACTCHHBI
(210134000002577).

*- 000pyI0BaHKE, UCIIOJIB3YEMOE TSl PAKTUUECKOM MOATOTOBKH

Jlns  caMoCTOSATENbHOM  pabOThl  CTYJICHTOB  HCIOJB3YIOTCS  PECYpPCHI

IentpanbHoii HayyHoU Oubnmorexku H.U. XKenesHora, Bkitouaromas 9 ynutaabHbIN

3aJI0B, OPraHM30BaHHBIX IO MPUHIUITY OTKPHITOrO M0CTyma ¥ ocHarieHHbIx Wi-Fi,

HHTCPHET — AOCTYIIOM, B TOM 4YHCJIC 5 KOMIIBIOTCPU3HUPOBAHHLIX YUTAJIBHBIX 34J10B, a

TaK ’K€ KOMHATBHI JIJISI CAaMOIIOATOTOBKHY B 00mIeKUTHH Ne 5, Ne 4,

11.MeToauueckue  peKOMeHIAUMN CTyJeHTaM 1no OCBOCHHUI)

AUCHHUILIHHBI
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OOpazoBaTeNnbHbIN Mpolece MO TUCIHUIUIMHE OpPraHu30BaH B (Gopme yueo-
HBIX 3aHATUH (KOHTaKTHAs paboTa (ayJUTOPHON U BHEAYAUTOPHON) 00yUJaIOIIHUXCS
C MpemnoiaBaTesieM U CaMOCTOsITeNIbHAst paboTa oOydaromuxcs). YueOHble 3aHsITHS
(B TOM 4mcClie IO pean3alu MPAKTUYECKOW MOJTOTOBKH) MPEACTABICHBI CIETY-
IOIMMU BHUJIaMHU, BKIIIOYasi y4eOHbIC 3aHSTHS, HAMPABICHHBIE HAa MPAKTHYECKYIO

IMIOATOTOBKY 06yqafoumxc;1 H IIPOBCACHNC TCKYIICTO KOHTPOJIA YCIICBACMOCTHU !

JIEKIIUM (3aHATHUS JICKIIMOHHOTO THUTIA);

CEMHUHApBI, IPAKTUUYECKHUE 3aHATHS, JabopaTOpHbIe pabOTHI (3aHATUS CEMUHAP-
CKOT'0 THINA);

WHINBHUIYaJIbHbIC KOHCYIbTAIIUA U MHBIC y4eOHBIC 3aHATHSA, MpeaycMaTpruBa-
IOLME UHIMBUYaJIbHYIO pa0boTy MpenojaBaTess ¢ 00ydaromuMmces;

caMoCTOATeNbHAasA padoTa 00y4aronuxcsl.

Ha yueOHBIX 3aHATHAX OOydaroluecs: BBINOJIHIIOT 3allJlaHUPOBAaHHBIE HACTOS-
e mporpaMmoin OTAENbHbIE BUABI yU€OHBIX pabOT, B TOM YHUCIE OTAEIbHBIX 3Jie-
MEHTOB PaloT, CBA3aHHBIX C Oyayuiel mpodecCuOHaIbHOM IEATETbHOCTBIO.

JUJis yCHeImHOro OCBOEHUS! AMCLUMILIMHBI HEOOXOJUMO CHCTEMAaTHYeCKoe IIO-
CElICHHE JICKIUH, 1a00paTOPHBIX U MPAKTHUECKUX 3aHSATUMN, BHIIIOJIHEHUE PACUETHO-

rpaguueckux pador.

Buabl 1 popMbI 0TPAOOTKH NPONYILICHHBIX 3AHATHH

B ciyuae mpomycka JEKIUM HEOOXOJUMO O3HAKOMUTBCS ¢ 3TUM MaTepUalIoM
CaMOCTOATCIIbHO U B ClIy4aC BO3HHKHOBCHHA BOIIPOCOB 06paTI/ITI>C$I K IIpcriogaBarTc-
JIIO 3@ KOHCYJIbTAallUEH, COTJIACHO PAaCIMCaHUI0 €€ IPOBEICHHUS.

Jliss oTpaOOTKM JIEKIMU CTYAEHT JIOJDKEH CaMOCTOSTENbHO COCTABUTh KOH-
CIICKT IIPOIIYIICHHOT'O 3aHATHA U OTBCTUTH HAa BOIIPOCHI I10 TCMC.

OtpaboTka MPONYIIEHHBIX JA0OPATOPHBIX 3AHATHHI, MPAKTUYECKUX 3aAHSITHM,
IPOBOJUTCS. B KOHIIE CeMecTpa (3a Helelro A0 3au€THOM HeAenM) B 4achl IOCie
OKOHYAHMSI 3aHSTHM, COTJIACHO COCTABJICHHOMY U YTBEPXKAECHHOMY Kadeapon paciu-

CaHHIO.
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12. MeToauveckue peKOMEHAAUY MPENoAaBaTeJsIM 10 OPraHu3aluu
00y4YeHHUs M0 JUCHMILIIMHE

[Tpu mpemonaBaHuu Kypca HEOOXOAMMO OPHEHTHPOBATHCS HA COBPEMEHHBIC
o0Opa3oBaTeNbHbIE TEXHOJOTUH. AYIUTOpPHAs M CaMOCTOSTeNbHAs PabOThl JOJHKHBI
OBITH HaMpaBICHBI HA YIUIYOJIEHUE W pacCHIMpEHUE TOTYyYCHHBIX 3HAHHWM, Ha 3aKper-
JICHUE IPUOOPETEHHBIX HABBIKOB U MPUMEHEHHE (HOPMUPYEMBIX KoMieTeHIui. Kpo-
Me TOTO, PEKOMEHJIyeTCS MCIOIb30BaTh AubdepeHInpoBaHHOEe 00yUeHHEe U aKTHB-
HBbIC METOJBI MPOBEPKH 3HAHWHU MPHU MPOBEICHUU PACUETHO-TPAPUUECKUX U KypCO-
BOI paboT. DTO JOCTUTAETCA IMyTEM OpraHU3allMi WHIWBUIYaJTbHOU CAMOCTOATEIb-
HOI pabOTHI CTYIEHTOB.

[Tpu npoBeneHnN TPOMEKYTOUHOM aTTecTaly Ba)KHO Y4€CTb BCE BHJIbI pa-
00T, OIIEHUTHh YPOBEHb 3HAHUHN CTYJEHTOB MO BCEM pa3zesiaM yueOHON AUCIUTIINHBIL.
OCHOBHBIE METOANYECKUE PEKOMEHIAIIUU MOXKHO C(HOPMYIHPOBATh TaK:

1. Ot0Gop yuebHOrOo MaTepuaa B COOTBETCTBUH C IPOIPaMMOil.

2. OGecrieueHne yCBOGHHUS MaTepHalia Ha BCeX dTamax Ha OCHOBE TBOPUECKOTO
NPUMEHEHHUS JUIaKTUYECKUX MPUHIIUIIOB O0Y4YEHHUS.

3. Ot6op Hambosee 1enecoo0pa3HbIX METOAOB M METOIWYECKUX MPHUEMOB, a
TaK)Ke OPraHU3aIMOHHBIX (OPM 00YUECHUSI.

4. Onpenenenne HauOoliee I1€I€CO00Opa3HONM CHUCTEMbl OOpaTHOW CBS3U, B

JaCTHOCTH OIIpoca.
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PELHEH3USA
Ha pa6ouyio nporpammy aucuunannasl b1.B.10
«Marepuajsiopenenue» OIIOII BO
no HanpayieHuto 23.03.01 TexHonorusa TpaHCHOPTHBIX MPOLIECCOB
Hanpasnennoctu: LludpoBrbie TpaHCTIOPTHO-JIOTUCTHYECKUE CUCTEMbI aBTOMOOMIIBHOTO TPAHCIIOP-
Ta
(kxBanmdukanus BHITYCKHUKA — 0aKajIaBp)

Ka3zanueBsim Cepreem IlaBioBuuem, npodeccopom kadenpsr «ConpoTUBICHNE MaTEpUAIOB U
JieTany MaluHy, aHanuza u ayauta @I'bOY BO «Poccuiickuii ToCyJapCTBEHHBIN arpapHblid YHHU-
BepcuteT - MCXA umenn K.A. TumupsizeBa», TOKTOpOM TeXHHYECKHX HayK kadeapsl «Compo-
THBJIEHHE MATePUAJIOB U JeTaJu MAaIMH» IPOBE/IeHA peleH3us padoyell IporpaMMbl AUCHUTUIAHbI
«Marepuanosenenue» OIIOII BO mnst noaroroBku OakanaBpoB 1o HanpasieHuto 23.03.01 Texnodo-
TSl TPAHCIIOPTHBIX MPOLIECCOB, IO HanpaBieHHOCTEN «VIcnbITaHe U KOHTPOJIb KayecTBa MAllliH U
obopynoBanusi, NU(POBBIE TEXHUYECKHE CUCTEMBI B arpoOusHece , pazpadorannoii B ®I'bOY BO
«Poccuiickuii rocyaapcTBeHHbIN arpapHbiii yHuBepcuTeT - MCXA umenu KA. TumupsizeBa» Ha kade-
pe «MarepuaioBeieHUEe U TEXHOJIOTHsI MallMHOCTpoeHusD (pazpadoruuku: ['aiimapom C.M., n.T.H.,
upod., [Tukunoii A.M., acc.).

PaccMoTpeB npeacTaBieHHbIE HA PELIEH3UI0 MaTepUalbl, PELIEH3EHT IPUILEI K CIIETYIOIIUM
BBIBOJIAM:

[IpenpsaBnennas pabodass mporpamma AUCIHUIUIMHBI «MaTepuanoBeieHue U TEXHOJOTHS
KOHCTPYKLIMOHHBIX MaTepuanoB» (manee mo Tekcty [Iporpamma) coomeemcmsyem TpeOOBaHUIM
O®I'OC BO mno nanpapnenuto 23.03.01 Texnomorusi TpaHCHOPTHBIX MporeccoB. I[Iporpamma
cooepoicum BCE OCHOBHBIE pa3Jielbl, coomseemcmayem TPeOOBAHUIM K HOPMAaTUBHO-METOANYECKUM
JIOKYMEHTaM.

1. IlpencraBnennas B Ilporpamme akmyanvnocms y4eOHON JMCHUIUIMHBL B paMKax
peannzauuu OIIOII BO re noodneswcum commnenuro — MUCHUIUIMHA OTHOCUTCS K 4YacTH y4eOHOTrO
mukiia — b1.B.10.

2. IlpencraBnennsie B Ilporpamme wyesu AMCUUIUIMHBI coomeemcmeyiom TPeOOBaHUSM
®I'OC BO nanpasnenus 23.03.01 TexHon0rus TpaHCIOPTHBIX MPOLECCOB.

3. B cootBerctBum ¢ Ilporpammoii 3a JUCHHMIUTHHONW «MaTepruaOBEICHHE U TEXHOJIOTHS
KOHCTPYKLIMOHHBIX MaTepuasoBy 3akperieHo 1 komnerenuus: [1Koc 8.2.

4. NucuummHa «MarepuanoBe-neHue» U npezcraBieHHas [IporpamMma  cnocobua
peanu3oseams WX B OOBSBICHHBIX TpeOOBaHUAX. J[oMONMHHWTENbHAS KOMIIETCHLIUS He 8bl3bledaent
comHeHus B CBeT€ MPOPECCHOHATbHOW 3HAYMMOCTH U COOTBETCTBUS COAEPKAHMIO JAUCLUILIMHBI
«MarepuanoBeneHue»

5. Pesynomamur o0yuenus, npencraBieHnblie B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BIIAJIETh coomeemcmeyom creunuke H COACPKAHUIO JUCHUIUIMHBI U QeMOHCHPUPYIOm
803MOMCHOCHb TIOTYUYEHHUSI 3asIBJICHHBIX PE3YJIbTAaTOB.

6. O0mas  Tpyno€MKOCTh  JUCHMIUIMHBI  «MaTepuasoBeleHue M TEXHOJOTHS
KOHCTPYKIIMOHHBIX MaTepHasioBy» cocTaBisieT 5 3au€rHpix eamnaul (180 wacoB/m3 Hmx 4 yaca
MpaKTHYECKask OATOTOBKA).

7. Undopmanuss O B3aMMOCBSI3M H3Y4YaeMbIX JUCHHUIUIMH M BONPOCAM HCKJIIOYEHHUS
OyONMUpoOBaHMUs B COJIEPKaHUM IUCLUIUIMH coomeemcmeyem JEACTBUTEIbHOCTH. JlMCIUIIINHA
«MarepuanoBeieHHe U TEXHOJOTUS KOHCTPYKIIMOHHBIX MaTE€pHaJIOB» B3aMMOCBSA3aHa C JIPYTUMU
mucuuuinHiamu - OIIOIT BO u VYuyebGnoro miana mno HampasiaeHuto 23.03.01 Texnonorus
TPAHCIIOPTHBIX MPOILIECCOB U BO3MOXKHOCTH AYOJIMPOBAaHUS B COACPKAHUM OTCYTCTBYeET. [lockonbKy
JUCHUIUIMHA HE TPeIyCMaTpUBAeT HAIWYUE CIHEIUATbHBIX TPeOOBaHWI K BXOJHBIM 3HAHUSM,
YMEHHSM U KOMIETEHIMUSIM CTYAEHTA, XOTS MOXKET SIBJISATHCS MPEIIIECTBYIOLICH AJsl ClieUalbHbIX,
B TOM 4Hcie MNpO(EeCCHOHAIBHBIX JUCHUIUIMH, HWCHOJB3YIOUIMX 3HAaHUS B  00JacTu
ANEKTPOIHEPIeTUKH U JJIEKTPOTEXHUKH B TNPO(PECCHOHAIBHON NeATENbHOCTH OakanaBpa IO
JAHHOMY HaIIPaBJIEHUIO ITOATOTOBKH.
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8. Ilpencrasnennas  IlporpaMva  mpeamonaraeT  HCIONb30BAHHE COBPEMEHHBIX
00pa3OBATENBHBIX TEXHONOTHH, HCIIOIb3yeMble [pY  pealu3alyd pasiuYHbIX BHIOB y4eOHOM
paboTel. DopMbl 06pa30BaTEIBHEIX TEXHOTOTHIA coomeememeyiom crienuuKe AUCIUILTHHEL

9. Ilporpammva mucuummans «Matepuanosenenuey IIPEAToJIaraeT IMPOBEACHHE 3aHATHH B
HUHTEPAaKTUBHOU (opMme.

10. Buzgpl, conepxanme U TPyZOEMKOCTH  CaMOCTOSITEIBHOM paboThl  CTYIEHTOB,
npeactapienusle B [Iporpamme, coomeememeyiom TpeGosanusM K MOArOTOBKE BBIILYCKHHKOB,
conepikatumcst B0 PI'OC BO nanpasnenus 23.03.01 TexHonorus TPaHCIIOPTHBIX TTPOIECCOB.

11. IlpencraBieHnble M oOmucaHHblE B [Tporpamme  opmbl mexyweti oneHkn 3Hanuit
(YeTHBIi onpoc, 3amuTa 1a60PATOPHEIX, IIPAKTHYECKHX paboT, BBINONHEHHE PACUETHO-TPadUICKOH
paboTbl) coomsememegyiom crienudyKe AUCLATITHHbL 1 TpeOOBAHUSIM K BBITYCKHHKAM.

Qopma IPOMEXKYTOIHOrO KOHTPOIS 3HAHHH CTYIEHTOB, npexycMorpennas [Iporpammo,
OCywiecTBIseTcss B (opme 3auéra ¢ oueHkoil (2 cemectp), 49TO coomeememeyem CTaTyCcy
AUCLHUIIIMHBL, KaK JAMCLMIUIMHBL YacTH ydeOHOro mmkia — b1.B.10 ®I'OC BO HaIlpaBICHUS
23.03.01 TexHOMOTHs TPAHCIOPTHBIX TIPOLIECCOB.

12. ®opwmel oneHKH 3HAHUI, IpeICTABIEHHbIE B IIporpamme, coomsememeyiom cnenmpuxe
JUCUMILTHHBL ¥ TPEOOBAHHUSIM K BBIITYCKHHKAM.

13. Vuebno-meTonmueckoe  obecreyeHne  AUCIAILIHHBL IIPEJICTABIICHO:  OCHOBHOK
JIATEPATYpOH - 3 ucTOUHMKA (6a30BbIl YUeOHHK), JOMONHUTETBHON JUTEepaTypol - 3 HauMeHOBa-
HI, TICPUONUICCKUMU  M3NAHMAME - 6 HMCTOYHMKOB CO CCBLIKOH Ha JIEKTPOHHbBIE pecypeel,
MHTEPHET-PECYPChl — 7 UCTOYHUKOB W coomeemcmeyem TpeGosanusam O®IOC BO HaIlpaBJIEHUs
23.03.01 Texuomorus TPAHCIIOPTHBIX MPOLIECCOB,

14. MarepuanbHO-TeXHHYECKOE 0BECIIeYeHHE  AHCIHIIIHHDL COOTBETCTBYET CleHH(UKE
AucuuniuuHel - «MarepuanoBeieHue» M 0GECHEUMBAET  HCIIOIb30BAHUE COBPEMEHHBIX
00pa30BATE/IBHBIX, B TOM YHCIIE HHTEPAKTHBHBIX METOIOB o0yueHusI.

I5. MeToauueckue — pekoMEHIAIMM  CTYAGHTAM H  METOMHYECKHE PEKOMEHIAINI
[IPENO/IABATE/IAM [0 OPraHM3auuu 00yYeHHs 10 JMCLUUIUIHEE JAIOT MPEACTABIEHHE O crenupuxe
o0yueHns 1o qucHHILINEe «MaTepHanoBeieHe i TeXHOIOIHs KOHCTPYKIMOHHBIX MaTEPUATIOB).

OBLIME BBIBO/IbI

Ha ocnoBanmy nposesiennoit periensuu MoskHO cenars 3aKJIFOYEHHE, YTO XapaKTep, CTPYKTypa U
coliepxkanne paboueit mporpaMMbl AHCIMILIMHDL «Marepuanosenenue» OIIOIT BO no nanpasite-
Huio 23.03.01 TexHOMOMMS TpaHCIOPTHBIX poNeccoB, (KBaaudHUKalus BLITYCKHUKA — Oakanasp),
paspaborannas Faiinapom C.M., 1.1.H., npod., [Tuxnuoit A M. acc. kadeapsr MaTepuaoBeIeHAS 1
TCXHOJIOTHH MALIMHOCTPOCHHS COOTBETCTBYeT TpeGosanuam GI'OC BO, COBPEMEHHBIM TpeboBa-
HHAM SKOHOMEKH, PBIHKA TPY/Ia U HO3BOJIHT IPH €& pealus3aliH YCIeIHO 00eCIeunTs bopmupo-
BaHHE 3asBJICHHBIX KOMIIETCHITHI.

Penensent: Kasanues Cepreii [1asiopuu, npodeccop kadesps «ComporusieHne MaTepHaJIOB 1
Aerami Mawmny, PI'BOY BO «Poccniicknmit rocy mapersennbIit arpag?uﬁ yHuBepcutet - MCXA
Y . .

uvenu KA. TumupsizeBay, J0KTOp TeXHHUECKHX Hayk v
(«:' £ k» //72 MZ 1,
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