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Yuyebras nporpaMma COCTaRICHA Ha OCHOBE!

O@paTSOBa’F@ﬂbHQE‘O craupapra OCBO 1-42 61 01-2013

yueOHbBIX MJIAHOB VUpexaAeHus obpaszoBanus “l'oMenbCKuil rocyiapcTBeHHbIH
texHuuecknit yuupepcutet uMeru [LO.Cyxoro” cneunansHoctu 1-42 01 01
“Metannypruueckoe [pou3BoACTRO U Matepuancobpaborka (10 HanpapneHusM )’
Ne 1 42-1-16/yu. 17.09.2013; Ne 1 42-1-17/ya. 17.09.2013.

COCTABUTE:
JL.LE.PoBuH, nouenTt xadenps “Metannyprug u nuTeiiHoe [POU3BOACTBO”,
KaHJIMAT TEXHUYECKHX HAYK.

PEUEHSEHTLI:

B.®.Cobones, ﬂpoebﬁr@op xaenpsl “MalunHpl ¥ TEXHOJIOMMA TUTSHHOTo
npouzsonctea’ BHTY, 1OKTOp TexHHYECKHUX HAYK.

A.M.CemioTuH, nouedT kadenpsl “VirxenepHas rpaduka”, kaunuaat

TEXHUUCCKHX HaYK,
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Kathenpoil “Metannyprus U IUTefHOE MPOU3BOACTBO YUPE#ISHUs 00pa3oBaHus

“T'oMenbckuil rocy napcTBeHRti TexHuyeckuil yausepeurer uvenn [1.0.Cyxoro”

{mpoTtokon No 5 or 18.05.2015);

Hay9axo-MeToquyecKiM COBETOM MEXaHUKO-TEXHOJIOMMYECKoro (aKkyibpTeTa

vapeskaerus obpazoBanya “T'oMenpCKuit rocyJapCTBEHHBIN TEXHUYSCKUN

yausepcuteT uMeny [1.0.Cyxoro”

{npotoxon Mo 6 ot 23.06.2015);

H;dw HO-METOIAYECKIM COBETOM 3804HOTO thakynprera yupexaeHus obpasopaHud
OMENECKUN TOCY IAPCTBEHHBIN TexHUYecKind yausepeuret uMenn 11.0.Cyxore”

{npotoxon Noe 5 ot 04.06.2015);

HaydHo-MeToaMIeCKUM COBETOM yupewkneHus  obpaszoranus “T oMemscKiil

FOCYRAPCTBEHHBI TEXHHUECKUH YHUBEPCHTET HMeHH [1. 0.Cyxoro”
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PervctpaiimoHHbid HOMED [y
PeructpauroHHsli HoMep 3¢
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:HO',B,?L‘.BJTHE@LU‘QQ DOABLIMHCTRO COBPDCMEHHBIX MCTAJLLYPIrHCCKBX NPOUECCOB
CBAZAHO © NPoUeCCaMu TeHROTeHePAlMY ¥ TSHNOoHEPEIaYn U C ;COGXOI_EMMQCTEEO

PazIHHHBIX TENNOO0OMEHHBIX VLﬂpOHm COBPEMCHHBIC  TEIo! SHCPICTUYCCKUE
YCTAHOBKH B METAJIRYPpIruu HpCACTaBliAOT coOoH KOMIHACKCHBIC
TENIOMAaCCOODMEHHbIe arperarsi, 8 TelloTSXHUMUSCKNEe KW TeXHQJOTHYecKkHe

OPOUECCh], NPOTeKAOHINE B HUX, CHOMXHBI M MHOrooGpazsel. Bes ruiySoxoro
NOHWUMAHUA (U3MHECKOR CYLWHOCTH HPOUCXOMMUIMX B HUX SBICHHE ¥u 6e3
ACCTATOYHOH TEOPETHHECKON NOANOTOBKM HEBO3MOXHO PEIlaTh MHXKEHEPHBIE U
MHHOBALMOHHBIC 3241,

Lucuunymna  “Metannyprudeckas  TeIUIOTEXHVKA U TerUiodHepreTia”
npegcrasisier cobod TeOpeTWYeCKud U @I{HGBD@M@HHO pUKIIaNHOR Kype, B
KOTODOM W3NOMKCHB OCHOBHBIE 3aKOHOMEPHOCTH NIPOLECCOB reHepalyny 1 o0MeHs
TENNOBOM  OHEprued, MexaHuKWd rasoB, [pPUHLMANGL  paGOThl  OCHOBHBIX

HarpepaTelibHBIX, [ITABUIIBHEIX U TCIUIONIEPCHArITUX arperatos u y@Tp@ﬁCTB,

Uenu v 3amadu yaeOHOR anciuiiinnbl
Uensto qpenomﬁaﬁm Jucuunnussl “Metamryprudeckas TEINOTEXHIKE K
TETUIOZHEPTeTHKE  ABNIETCA H3YUCHNUES TEOPETHUECKUX ¥ TeXHONOTHUECKIX OCHOB
TEIIOQUIHYECKUMX  HIPOLECCOB M NPUHUMIOB  PaGOThl  TEIUIOTEXHWHECKUX
arperatoB, WCHOJB3YSMBIX B METAIyPIUMYecKOM NPOU3BOACTBE, of0yucHue
OyIyIMX CIENHaICTOR AHATN3Y CBA3EH TEXHONCIHYECKUX, TeITOTEXHUYECKINX I
KOHCTPpYKTHUBHBIX — MapamerpoB, obecneuuBaroliux  3¢dexTusnyic  pabory
arperaTor B 0ONACTU HArpesra, IVIABKA W TEpMOeobpaSoTky MATEPUANIOR.

f\

3&,&&% el Kypea gBJsieTCA OOoOTreTOBKA CHCLUMANIMCTOR K Hp@HSBQ,HCTBQK’H"EO?I
ACATCIABHOCTH, npu d[ CTCHNES HABLIKCE 171 :‘;/MﬁHHﬁ IpousBOIXNTE
TeOJIOTCXHUHMECKME  Dpac4deThl, Of PEASIIATE OOTHMAILHBIE  DEXHUMBI TEILACBOMN

[l

-

cOpalboTkm, BRIOUPATE W OCYLIGCTEAATL 3HEprocOeperafoluyue TexXHONOTHN U

h%! 1ECTO Y raefHon JSUCITHUININHE]L

Kype "Metannyprudeckas TEIUIOTeXHNKE W TeIUIOBHepretura” 3aHMUMAeT
BAXNMHOS ¥ HEoOXOJMMOE MeCTO B CUCTEME [OATOTOBKY CHSHHANUCTOR —

vy

METATIYPIOR. JHAEME U TOHWMIHWE [OPUHUMIOR paloTel nNevuell W Apyrux
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TCOUNOTEXHUYSTKM X M TCINGZHEPreTNYEeCKX CTAHOBOK I arperaTos,
DK .J@[fl“@T@lﬂ/k@ KOMICTCHTHOCTH B DCLUSHMM 33144 TEXHHYETKOTra aporpececa b

TEXHUKE 0ONaBky 4 TennoBon «”*6(3.@0Tx<m 3HSQTQC@E‘pB}K@HMM A OKOJIOruK

ABNACTCs HEOOXOMUMOH 4acThio 061l NONTOTORKH COBPEMEHHOI0 CISIHANMLT
Jucuunnura  B3aMMOCRI3AHA C OCBOSHHMEM TAKUX CHENMANLHBIX

Kypcos, xai “O6mas wmeranmyprus”,  “Ousuxa”, “Teopus © TexHonorus

SASKTPONNABKM  crtanu  u  Geppocnnasos”,  “Chelmanbuple  npoNecch

spexTporiasxy’, “Orpaciesas sxonorus’”.

Tpebopanna K sHAHVAM ¥ YMEHWIM CTYJEHTOR NOCNE U3YHEHHS NUCIMIIMHbL

3 pesynbpTaTe U3yHeHUs JUCHMITUES OYAYIIMA CHelUaTucT A0MKEH THATH

- OCHOBHEIC TEPMOLMHAMUYECKUE TIOHSITUS, 32KOHB] TEPMOMHAMUKYA 1 YPaBHEHIU

COCTOSHMA;

- OCHOBHBIC 32KOHOMEPHOCTH HBMIKEHUS CHNOLIHON Cpelpbl, BKIOHUas cTpyhHOe

TEUCHME, METONMKY pacuera IapaMeTpoB ABWKEeHWS B Haubojee THUIIHMYHBIX

CIyHanx;

- OCHOBLL TEOPHUM [OPSHMA, 3aKOHOMEPHOCTH CHKHUTAaHUs TBEPLOIC, MULKOIO U

razeo0pasHoro TOMIMBA, XaDAKTEPHCTHKYE TOMNMBA, CHOCOBH pacuera mpouecca

TOPEHUS B YIPaBIeHUs NPOLECCOR;

- OCHOBHBIE 32KOHOMEPHOCTH HPOUECCOR Mepefauy Teria, 3aK0oHb Tenmnoobmena

0Py CTAlMOHAPHEIX YCIOBUAX TEIUIOIPOBOIHOCTEI0, KOHBEKIHEH, U3NTVHeHueM,

3aKOHOMEPHGCTH Harpesa TeJ, YDABHEHKS HECTALNOHAPHOH TETUIONpOBONHOCTH,

N

cnocobnt pacucTa, Harpeba ‘QXH&}}‘KEQHMH) W [JIaBJACHUA TEI (\ME@T@}}M&H@B/};

E

- CHOCOGH! NIPeoOPasoBanus 2NeKTPHYECKON SHEPTUN B TEINOBYIO;
- OCHOBBI pacueTa W KOHCTPYMPOBAHWA JUIBBWIBHBIX, B ocobenHoctd
SJCKTPUYECKHX, W HArpeBaTCHbHBIX [1eYeil, PEXYNepaToOPOs U AP. TeNC0GMEHHBIX
YCTPOHCTR

bynymuil crieuuareT DoKed yMeTh:

- 0XapaKTepus30BaTh NpoLece (YCTAaHOBKY ) KaK TEIUIOTEX HUYECKII 00BeKT;

= PAacCHUTaTE JIpoUece Iof PeRMA TONNMB2 KM OPEONOKUTE MCDOIPDUATHA IO €0
+ |

@

- OIMCAT: M paccuyTaTh [APpCHece ABKXKSHKSA 1a30B B PeAJILHD OH YCTAHOBKES,
ONPEHCIIMTE €70 CCHOBHRBIE I napameTphl ‘ COMNPOTHRICHKL }KOH\}LJH YpallFio IOTOoKA,
CKOPDOCTH ABIMDKECHUS, UBMEHEHUES TIJICTHOCTY U TH,?,

- OMHCATh M PaccydTaTh napa AMETPRL CTAUOHAPHOTO TennoodMena 0py nepesaue

Tena TeHNCNPOBCOAHOCTEID, KOHREKI ueu nous JIYHCHUCM, ONPCALHUTE BOIMYUEY

TeILIOBBIX  TIOTEDS, ONpCACIHTE W ONHCaATh mponece Har]p(—w% BB]UpaTB 141
DeAIMZOBaTL criocol ﬂ(‘f%@”f? Harpesa (G“}‘iﬂa“ﬁ{ﬂ ﬂﬂlfﬂ TeHa, NDCANIONUTE M2TObL

’:VHT@I-J‘MVL‘“‘I/ Kallly Wik YMeHBIICHWA Tennoobmen a,



CKOHCTDYRWPOBATD M e WT2Th TIMAaBMNbHYI WK HarpeeaTesis IYHD MCHB]
-~ PEaCCHMTATE OanaHChl TERNA W BKCE CpIun,

pas Jd6OTC ThH MCPOIIDUATAA 110 JHEDI “OCO@IZEQ}KGHMK'U{.

TpeboraHus K aKaeMuyecKim KOMICTSHIHIM ¢ SHCUNaIuCTa.

CrielHanueT JOMKeH:

- YMETH [pUMEHATs 0a30BBIC HAYYHO- TCOPCTHYCCKHE 3HaHusa I8 DelleHus
TEOPETUYCCKUX ¥ IIPAKTHYECKUX 3384,

- BIAHETH CUCTCMHBIM M COABHMTENLHBIM aHANN30M;

- BRANETh UCCHCHOBATENbCKUMY HABBIKAMMK

- YMETh paboTaTh CaMOCTOATENLHO;

-~ OBITE criocOGHRIM HOPOXKIATE HOBBIE vieu (0bnamare KPEaTUBHOCTHIO );

~ BIa1eTh MG?KHD{MCHMHHMHE’LQHMM NOJXOLOM TIpK pelieHnn npobiiem;

i

UMETL HABBIKM, CBA3AHHEIC C HCIIONB3OBAHMEM TEXHUMECKUX yCTpORCTB,
yOpaBiesEnem y}Hﬁpopmaﬂwm H palboToH ¢ KOMNBIOTEPOM.

-

W‘)?‘UO dHVMA K COUMANBEHO-TUY H CTHBIM KOMICTeHIMAM ClHCUUannCTa.

e

CHRCHHAIHCT JOJKCH !

- OJIJEH{&TB KaHeCTBamMll MpadIaHCIBSHHEOCTH;

OBITE CTIOCOOHBIM K COUMANBHOMY B3 ﬂhl‘/ﬁ()ﬂuﬂ@TBi RON
61?1,_1&{5 CTIOCOOHOCTRIO K MEWIUMYHOCTHBIM KOMM YHWUKATIMSM,

H

1

BliaIcTe HABLIKAMW 300005 b@@@fﬁp%)&‘lm’i‘HMH 5

- OBITh cHOCOOHEM K KPHTHRC ¥ CaMOKPHTHKE,

YMECTh paﬁo'rgmb B KOMaHIE,

Tpeborpasus Hp@@@ﬁweaHa,%HBH«A KOMIETeHIHAM CTeLHaucTa.
CroenmanycT gomees ObITh criocobeH:
B IDOW3BOACTRBEHHO-TEXHONOTHUECKON NeaTenbHOCTH:
- BIAIETH BOH}?C’»C&Jk/IM aHaNu3a, pacuera u MQHCprMpOBaHMﬂ ONABUIEHEIX U
HarpeBaTeNbHEIX Neuel, TenNooOMEeHHBIX YCTAHOBOK U NDOLEceOn;

- OBITE TOTOBBIM K UIMECHCHMES BMIZ H XaparTtepa CROCH HPUQ eCCHOHAITBHON

ACATCHbHOCTH, K }3;&60??@ af KOMINEKCHBIMHE IDOSKTaML,
B NPOCKTHO-KOHT JLQV'KTOQCK@J?I u HayHIHO-UCCHE DOB‘&T@H%CK@E

AEATENBHOCTH:
- AHAIMINPOBATRE UEPCHEKTUER Y HAOPABICHMI Pa3BuTMs TEXUUKH Heuell,
METANIYPIUIeCKol TEeNAOTeXHNKM, BbIOUPaTE OHOTUMANLHEIC TEeXHOJOTHY U

KOHCTRYKUMA © YHETOM SKOIOTMHIeCK Y Tpe COBAHMN 1 3He epr roche COCMCHNA,



- paborath ¢ HayudHol Jiu me u/p‘o%, CIOBAPAMM, CNPABOYHBIMM MaTePUATAMU,
PaLMOHANEHD UCIIONB3OBATE CNPABOYHYIO NUTEPaTypy [0 BhiGOpY Marepuanoe,

l“f:/"rlOJ_’OfVWL obecneu; UBarcije HP"("J“LOH’/JI/‘L‘Z’J CBOUCTRA;

B Oprau3ailyiOHHO-YIIpaRieHY2 CKOH HCATCIIBHOCTH .

as

- B3aMMOLCHCTBOBETE CO CHCIMANUCTAMN CMEXHEIX Hipodheccull, aHaIU3upPOBATE U

OUEHUBATH CODPaHHBIC NAHHEIE;

- MOHUMaTh CYIIHOCTh W COLMAIEHYIO 3HAUUMOCTE cBoedl npodeccnu, OCHOBHEIE

npoGAEMB] B KOHKPETHOH 0ONACTU CBOEH NedTelbHOCTH,
B MHHOBALMOHHON JIeSTeNbHOCTH:

- paboTaTh ¢ Hay4YHOH, TEXHMUYECKOH M NAaTeHTHOW HUTepaTypol, NpuMEeHSTh

UHHOBAUUOHHEIE TEXHOJOTHH.

061&[6@ KOJIMYCCTBO 4acoB M KOJMHYECTBC ayAMTOPHBIX YacOoB, OTBOLUMEIX
Ha  HMIYHUCHHE ‘V‘}F’@HOH BACHMIUIMHBL B COOTBCSTCTBHM C Y9 1e0HBIM  [IIaHOM
YHUBCDCHUTETA,

<
ot

- 1o cneugdaneHocTn  1-42 Ol “Merannypriyeckoe npoOuU3BOACTBCG U
matepuanoodbpaborra (Do BanpasneHuamM )’ NpenyCcMOTpeHO Beero - 330 wuacos,
BCEro ayIuTOpHBIX — 166 yacos uz Hux: sexuui 100 wacos, npaktugeckux - 32
Hacos, nabopatopueix - 34 4acor. KomuuecTBo 3aueTHBIX equuul — 8,5, Dopma
nony4esus obpazoBanus — LJHEBHAs.

- no  cneuuansHocTy =42 01 01 “Merannyprudeckoe NOpOM3BOLCTEC U
marepranoobpaborka (1o HampasleHuaM)” HpeayCcMoTpeHo Beero - 330 wacos,

BCErO aYAUTOPHBIX - 32 4gaca u

,u
e

HuX: Jlekuuit - 16 uacop, OpakTUyeckux - &
4acoB, Na00PATOPHEIX - & 4acos. @«opMa fI0JlyHeHus 00pa30oBanus 3a09Has.
- Ho  cpmeumansHoctd  1-42 01 01 “Metajulypruueckoe  NpOU3BOLCTBO W

MaTepuancobpaborka (10 HanpaslerusM )’ HanpaBledue cueuuansHocTy 1-42 01

61 — 02 “Merannyprudeckoe TPOW3BOACTRO U M&T@*M&H@@ﬁpaﬁwm
(matepuancobpaborra)” cnenmanusaius 1-42 01 01 02 01 “O6paboTra MeTamncs

bR

JaBleHueM” NPefyCMOTpeHo Beero - 330 wacoB, Beero ayau TOPHEIX - 20 9acoB

-

M3 R Jexnui - 12 wacos, npaxtudecxux - 4 uaca, nabopaTopHeix - 4 Haca,
(popmMa nodyuyeHus oOparoBaHus 330UNas COKPALLEHHa,

$opma nonyveHus BhiCIIero obpazoBaHus: QHEBHAZ, 3a0YHSH, 3a0YHAs
COKpalleHHas.

Pacripesienenue aypuTOPHOID BPEMEHEM 10 BUJAAM 32HATHH, KypcaM H
cemMecTpanm:

Dopma nomyderns BrCIUerc o0pasoBaHus nHEBHAS.
Kype -3.4
Cemectp - 6,7

Jexupy - 100 (vacor)



T gy g A Ty
CIDBXTHYSCKKE 3aHsTUs - 32 (4aca)

JlabopatopHbie 3ansTHa - 34 (Yaca)
= oy OV LT T Y 1A
Beero aynuropyex - 166 (4acoB)
Dopibr TeKyweH aTTecTalnu 10 yueGHol QucLunanre
Dwszamer - 6,7 CeMeCTpPhI.

@opMa ToTy4eHNS BEICLIETs 00paz0Ranus 3a0THAs

Kype - 4,5

Cemectp - 7,8,9
Jewxnuuu - 16 (vacos)
UpakTuveckue 3anamis - 8 (4acos)

Jiabopatopukie 3anatug - 8 (yacos)
Beero aynuropHeix - 32 (uaca)

PopMe! TekyieH arrecTalmy 16 yuebHok AucUNIInHE

srzamen - 8,9 cemecTphi

Popma nonyuenus Bplclierc oOpa3oBaHus 3a04Has COKPaNeHHAR
Kypec -3
Cemectp - 5,6
Jlexuum - 12 {(qacos)
Hpaxruueckue 3anatusa - 4 (vaca
Jlabopatopasie 2anstug - 4 (daca)

Beero ayauropusix - 20 (uacos)

OK3aMeH - O ceMecTp

COLEPWAHME YHYEEHOIO !

o

Yoo “Mert TannypridbdecKas TeNNOoTeXHYKa W TeIJio3He WCPreTrK

> B ¥
Paznen 1. D HOBB! T20PUM TENNO- ¥ MaccobmMena

Tema 1.1. GcHoBHBIE NONOKEHNS TEPMOAMBAMUIKI

ema 1.2, OcHORHLIE 3aKOHBI TepMOAuHaM MK, 38K0HEl  TA30BOTO
COCTOHHMT,

Tema 1.3, TepMoarBaMyuecKine TapaeTpsl. JHEPTHS U 3KCePTHi

Pasgen 2. Mexanvra razop.

=

N2
—

Tema 2.1. Ocrosnpie nousTad. Kugematuxa Y JUHAMPKE CTNQIIECHA ¢ DCLBL.

2
[N

Tema 2.2, YpaReeHuus MexanuKy razos.
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Tema

(%)

Tema 3.

Lo

Pasnen
Tema 4.1,
Temad4.2.T
Tema 4.3,

Tema 4.4,

]
’D
Z
;\
T

lanl ]

1emMa 0.5,
Tema 6.4,

Tema 6.5,

Tema. 6.6. Cne

P 7
deg@ﬂ i
Tenma 7.1.

7.2

-
i
4
~J

. PacueTs) OBVISKCEWS W 11 _/,B\MTG‘“l W

}rr%

f DYl HHO®Z TeUeHKe. f AMEHWE IMa30B B neuax

acxola razop B nevax.

. Tennorevepauis 8 neyax.

. Tonnueo. OCHOBHBIE XapaKTepuCTULY.

. OCHOBEL Tecpun ropenis. PACYET NPOGIECCOR FOpeHys,
. OcHoBsl anekTpoHarpesa.

. Teroobmen.

Ternnoobmen. OcHoBHBIC 3aKO0HBL TENJIOHEePpeaYyu.

1 STUIONIPOBOIHOCTE B CTAOMOHAPHBLIX YCIOBHIX.

Konge K, PHLTU‘_{D} PACHCTE KOHBEKTUBHOTO TernnoodMena.
I/JSH}/'LIEI{PEG. JT}/"%[MCTMH TeINooCMEH MEXY TBEPpIOBRIMH TCHAMHU,

I/LHWSMHG razos.

. Hecranpapruas tennonpoBoaHecTs. Metone: pacyera.
y. Harpes u nnasnedue Merainios.

. ”p@u@ccm Harpesa MeTajlla B [edax.

R

2. ‘TJ; aBJICHME.

[

(‘Tpm MM v paboTa nedeit.

OBHBIC MONOXEHM TRIJIOBOH TEo oK IS e,

O
(‘D

2. IK/}femmypm%cm«ie neudn. DReKTpoeyn.

napunpsbie 0eUK NS 4EPHBIX CIIABOB.
IlnaBunbprbie NeUy [ UBETHLIX CINIABOR,
HarpesarenbHele neuu v yoTpolicTaa.
HyaJibHEIe TUITRI BeYve.
Crienuanblible yCTPOHCTEA ¥ SNEMEHTH KOHCTPYKLHUK IIeUei.

YCTpoRCTRa IS COKKMIAHUS TOTUILEBS,

. Tennmouzonsauusa mevei,
3. BakyyMmHble yCTAHOBKY.

Tema 7.4. Mexanuzauus pabotel nedeil. KoTponk # yrpasleHue.
Pasnen 8. Pecypcocbepexedie i KOOI,
- Jh
Tema &].BT«')WH!{M@ JHEPrOpeCyPCh (BoP). IKONIOTUYeCKIE

AAPAKTCOMCTUKNA fIeve

Tema §.2. I\/mmmx YW YCTPOKCTBA peKyNepauyMu W yTUIMZalUuM Terula

4

[ o
LeMd. o

BEIOPOCOR M ADYTUX BPpeAHbIX BO3AEHCTRYN Npy IIaBKe |

1HbIX Ta30R,

3. Meroaw

u

YCTPOUCTRA

RAUIUTEL

OKpYXKaromel cpenrl ot

TepMoobpatoTke,



YHEBHO-METOJIMYECKA S KAPTA YUEBHOW JIMCLMIUIHBI

{(lnesnas popmMa noryderuns obpasopanms)

KonmiecTso AYAATOPHBIX Yacop

— ?_“ =
4 =i =
= ] =
b > g
£ o 9
v ol =
& (] =
g Hasranvie pazznena, Tembl < e » g g e
9 = < = T @ =) =
o = 2 = o =] ] Z
= iz S 2 = T ke 2
= } e = - O, = = =
2 = & ZE g & = a
- 8 = 5= e = 5 5
= 8 o8 = & S S
2 3 4 5 6 7 g 9
Brenenwe B ¥ypc “MeTagnypruueckan TETUIOTEXHHKA W TETJIOZHEPreTHKA”, 2 - -
Ponb vi 3HaUEnnS TEMNOTEXHAKH B METAITYPIUMECKOM NpoussoacTee. Meropus
PA3BUTHA METAJUIYDIUYecKO TennoTexnuxy. OO0Wine CRENEHMS O NEUHLIX
arperatax. Tennenuuy pasBuTUg METAUTYPridecknx nedeil. Pons, waHoRauMi &
METaNIypPTHYeCKOM NPOKM3BOACTEE. BAKAHKNE NPOUECcoB Termoeol ofpaborku
MATEPUAIOB Ha OXPaHy OXpyxaroiei cpeub:.
OCHORBI TEOPUH TETUIO- W MACCOOOMEHa 6
JCHOBHBIC TONOKEHAR TEPMONBHAMUKH 2 - -
OcCHOEHBIE 3aKOHL TEPMOLMHAMUKYA, 3aKOHb! Ia30B0TO cOCTOosHMA. Ofmue 2 - - YeTumit onpoc

NOHATAR TEPMOIMHAMAKY. OCHOBHLIE TEPMOIUHAMUTECKEE COOTHOIIEHMY NS Vo)
ra308 ¥ Ta30BBIX CMECEH, Ox3amen (6 cem.)

(3)
TepMOIUHAMUIECKHE NAPaMETPLL. JHEPTU 1 3KCeprus, [IpUMeHeHne 3aK0HOR 2 - - YO, 3
TEPMOIHHAMUKH K TEIUIOBHM npoueccaM. TepMOIuHAMWYECKHNE MPOHECCH M
HxX rpadHueckos 1300paKcHLE.
MexaHura raszos 16 4 2
Ocropuble NoHaTHA. KuHeMaThka ¥ AMHAMEKA CTIOMHCH cpeln. Baxueiinne 2 - - Y, 3

KAHEMATHYECKME  XADaKTEPWCTHKU  SKUAKOCTeH W ra3oe.  YpaeHeHHe
HEPA3PLIBHOCTH.

VYpaprenus mexanuxy razos. Cuibl, DelcTRyMNNe B ARWKYIeHcs unsaabao 8 - - V3,0
MUAKOCTH.  YPaBHeHus [ABRIOKCHHA UICaNbHOH W peanbHON  KWAKCCTU
(vpapnemwn O¥nepa, Hasre-CroKea). PeXUMbl IBHKEHNUS DEaNbHEON MUIKOCTH.
Ypasuenne bepuynny u ero HpakTHYSCKOe TIPUMEHEHME. DIeMeHThl TeOpHH
THAPOIMEAMIMECKOIO NOIPAaHUMHOIG CIoA. YPaBHeHue Diinepa Ans CTaTuky,




Pampeﬂ,eneﬁue JNABJeHMs B HENOABVMIKHBIX WUAKXOCTHX ¥ rasax. ViaMmenense

HaBJCHNWA 110 BRICOTE B CHUTACMOM Ta3e.

2.3 Crpy#iroe Tedenue. Jipmxenne 1a308 B nevax. Ceobonuas crpys. YacTiuaHo 2 Yo, 2
orpanmuennse cTpyn. CTpyiHoe ABMMEne B KaMepe, [JBUKENHE Fa30B B CIOE
KYCKOBOTO 1 3EPHUCTOTO MATEpUanoR. MoTedenne rasoB yepes oTBepeTie
{conno).
Pacyetrs meinxenus » nobyanrtenel pacxona razos s neyax. Mautounoe 3 Konnoxsuym
napnenue B pabodem npoctpadeTe nevun, Mpuyimn aeficTErg OLIMOBOH
1pyGet. TIpuHLKNL! pacueTa TpyGOTIPOBOIOB W NBIMOBLIX KAHAIIOR, KBIMOBON
TpyOel. Opranusainsg ABYOKEHNS T8308 Y PANUOHANbHEI Y DEKIM NARNEHNS B
nevax. CucTeMa aBTOMATHYECKOTO YIPABACHYS HABJICHUEM B TIeUax.
Tennoredepanya B iguax
3. Tommeo. OCHOBHBIE XapakTepreTHky. C0CTas i CROACTRA PasNYHbIX BULOR YO, 3
TOYIHEE.
3.2 OcHOBB TeopuY roperud. PacdeT npoueccor ropenvs, 2 Y, 2

LN}
G

Ocnopwt 2nextponarpesa. DusuUeckne 0CHOBLI 3IeKTPOHATPEBA.
Ternorenepalns NPy NPOXOXAEHUN JNEKTPUYSCKOTG TOKA YePes TBEPIoe TENO,
SKBAKOCTE ¥ rad. JIyrorol u nnasmennblil anexTpoHarpes. Teropslnenieine s

METAINEe, HaxXongIueMes B SACKTPOMATHUTHOM HOJE. Ternnosnine/eHye s
PEIYIBTATE MCHONIBI0BAHKA KIHETHYECKOH SHEPIUM ITYH KA SJIEKTDOHOB.

<
O
&)

Tennoobuen

o0

—
RN

TennooGmen. OCHOBHBIE 32K0HbBI TENNOTNEpeaadn. OCHOBHBIE NOHATHA
rernnobmena. Buab nponeccos Tenno- 1 MaccoobMena. [lons Temnepatyp.
Bremwnudl ¥ sHyTpesnnil TennoodMen. CTauVoHapHOE W HECTAUMOHAPHOE
TEMNOBOE cOCTORHKE. TemMnepaTypHstil rpaaiueHT.

[N

]

N

TeTNonpoBoAHOCTE B CTALKMOHAPHEX yonopuax. O0L1as XapakTepucTika
TEOPHH TEMICNPOBOAROCTH. 3axoH Pypbe. Koo GruueHT TerIonpoBoHOCTH,
BryaHue pasniuHeix PaxTopoR Ha KOIGOHULIHEHT TETUIONPOBOAHOCTH
marepuanocs. T enionpoROIHOCTE CTEHOK PasnUYHOR KougUrypalmu npn
CTALMOHAPHOM peykume. Tennosas NpoBeAMMOCTh, TEIIOBOE COTDOTHRICHNE,

(]

[

Kongexuud. MeTonsl pacteTa KOHBEKTUBHOTO TennooOMeHa. BakTopH,
BIMAIOINE Ha UHTEHCURHOCTE KOHBEXTUBHOTO TENMNOoOMEBA. YDABHEHYE
HeroToHa 1iis KoHBEXTURHOW TeniooTnaqdn. Honobue ssaerul xax gusuio-
METEMATHIECKHI METON UCCNEN0BAHNI 1 IMAPOANHAMTUSCKIY
TENNOOOMERHBIX poueccor. T eopemnl nonotus. Kpurepuur noncbua. Metomb
dysyaeckoro Mogenyposanus, BoiHYKIEHHAS 1 eCTECTBEHHAS KOHBEKIMS.

™

Mznyaesue. JIyaucThil TeTlIoo0Men Mex Iy TESPALIMY Tenamu. Msmyuenve
ra3oB. OCHOBHBIE NOHATAS ¥ 3aKoH:l. M3Iy4eHRE peabHbiX Tell. YITIOBRbie




T

xo3(PranenTh nanyHenns. TennoobMen MEXIly CephiMy NOBEPXAOCTIMH B
AyHenpospavhof cpeac. Manyaenue 5 ocnabnasouied cpene. JlyqucTsif
TeTioodMen Menny TenaMn. Manyvdenue razor u nnaMeEn.

Hecraunonapnas TennonporofHOCT, MeToms pacuera. Hecramonapnag 6 4 - Sx3amen
TEMNONPOBORHOCTs. Jufdepennuantroe ypagHeHNE TEMNONPOBOIHOCTH
METOMBE ET0 Petlenyn. MeToNs! DEIIeHN 344 CTauHogapHoi 1
HECTAUHOHAPHOT TEMNONPOBOLHOCTH. CHOKHLIA TEMoobMeH.

5 Harpes u nnasnenue MeTtaia 6 2 2
3.1 [poneccw narpesa MeTanna B nevax. Llenw » noxasaten Harpesa MeTallla. 4 2 2 YO, Zrzamen
Hponecert, IpoTeKalomue pyu HATPERE MeTajia; TEPMAYEeCKHe HaNPSKEHNns, {6 cem.)

oxucsieHne obesyrnepoxupanue Metama. OCHOBHBIC PEXIMbBI HATERA.
Pexcninibl narpera TepMIEMECKE TORKHX Tell. PEKAMBI HAFPEBA TEDMUUECKY
MACCUBHBIX Tel1. Buibop pesxnmos Harpesa. PaBHOMEPHOCTS Harpesa. Pacuets
Harpepa MeTANA.

)

Tnaenenye. MexarnuanM NpoLeccor nnapneHys. TLIaBnesue ¢ MrHoBeHHbIM 2 - - VO, >
yIoanenyeM pacriaga. [Inapnense ¢ HAKOTUIEHHeM pacillaBa na IoBepXHOCTH
MIaBMINETOCs TREPAOTO Tega. PacueTs nmponeccos nnasieHus,

Koucrpyruuu u pabora neuei 24 10

OCHOBHEIE TONCKEHNSA TETINIOROH reopru neyell. Knaccndukanva nedelt no 2 - - Y&, 3
NPUHLAIY Tennorenepanyy. Knaccnpurauus pesxxumos paboThl nevel.
OcHoBHBIE XapaKTEPUCTHKN TenoBol paboTs neveil. TeMnepaTypHbii pesum.
Tennosol pexun. Tennosoil u Matepuanbubii Sanadc neuelt, OcHOBHBIE

TEINOIHEPIETHYECKUE NOKa3aTeny paboTel Neyn.
2. MeTanmyprideckne neun. Fnextponeun. CxeMa v IpHHUNT paboTbl 4 4 2 YO, 2

METaJTyprudeckod nevn. Obmas wnaccudurauns nevell, Knaccaduxamms
neuel TI0 TEXHOJNOTHYECKUM ¥ KOHCTPYKTHBHBIM IPH3HaKaM.

Lo

TinasunpHLIe 0e9) 004 4epHBIX CTUiaBoR, TPpeSoBanna K HNaBUIEHbIM NeTaM, 8 4 4 YO, 2
wx knaccnduranua v obmas xapakrepucTura, [inasMennsie (ToTunBHbe)
aeun, TeTTIOBRIC PEXKME UX paboTel. Y eTpoHCTRO, MpUHIIMN AeicTBHA 1
Tenyiosas pabora parpanki. MHAYKOMOHHEbIE NIIABUIbLHBIE TIEUH, X
KOHCTPYRINY, MPUHUMT ReHCTBU, TENIOHEPTETHHECKIE POKIMEL paboThL
DNEeKTPONYTOBLIE IIABWILHEIE IEUH, TPUHLNT NeHCTRAS, KOHCTPYKLIMH,
TEILIOBAs padoTa ¥ TEXHOIOTHS TAABKM.

6.4, [lnapviibHbie TIERY U8 LBETHRIX CIIABOB, TOMMBHbIE NeYn. DNeKTpRyccKye 2 - 2 YO,
TIeUH MPAMOT0 14 KOCBEHHOTI'D HATPEBA.
6.5. HarperaTenbubic neus B yeTpoiictsa. O6mas XxapakTepucTuka o 2 2 V0,3

HarpesaTeiibHblX neueH METALTYPIHUECKUX NEPEHCnoR. KOHCTDYKL[HH,
TEIJIOBLIE DENKIMMBI pﬂ@OTbI M CPaBHMTEILHAA XaDAKTCPHCTHKA Hal'peBaTEIbHBIX
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nevei PasinTaHBIX TUTIORB. TonKaTeT:HbIE MeTommgecKye neun. Ieuy ¢
WMArarolydM TONOM U HaramnnmnMy Sankamu, Konsiessie neun. Ka!vi@pﬁbl@
reun. [leun ¢ BLI IR UK HBIM TIOA0M ¥ 1p.

Crenmansrele Tuns nevell. [InasMentble, aneKTPOHHO-TYIERRE, 2 - - Konnoxeuym
3NEXTPOTINAKOBLIE YCTAHOBKY ANS TNMABNEHHS MeTana, [ UIapkibHbIe

JISKTPHASCKHE TICUW CONPOTHR/IEHUA,

Creuyanbibie yOTpoicTRa M 3NEMEHTLl KOHCTPYKUME neseil 9 - 2

YerTpo#ceTBa Wi Cxuranis Tonmuea. Lopeniy, Gopeyrkn, TonkH. Pacuer 2 - VO,

ropesiok. CTabunmzannus ropesus.

Tennowzonsuus nedell. OCHOBHRIC BXALI OTHEYTIOPHEIX M3AENUH, HX - 2 YO, 3
KN2acCuUKALIAA, TEXHONOTHS W3TOTORIEHUS 1 HPUMEHEHHA.

b

YO, 3

b
1

Baxyymabie yeranosxu. OCHOBHEIE THIIE BAKYYMHbBIX neveil, [IpenmymecTsa,
HazHaueuue,

w
i
A
<
O
[

Mexammsauus pabotel nedeil. KonTpons 1 yrpasienue, YCTpofeTsa 3arpy3Ky.

MexannsMbl vakioHa u noeepoTa. Crctempl KUTHA.

Pecypcocbepexenye v axonorus 9 2

[
<
SRR\

Bropuusele snepropecypcst (BOP). Bronormveckie XapakTepucTuky Iedei. YO, 5
RapakTePACTHKA CIIOCOBOR YMEHBIIEHYS! 1IOTEPE TEFUIOTH ¢ AEIMOBBIMY
razaMn. TeopeTrueckne OCHOBLL W CPABHUTEIbHEAS OUEHKA METGLOB
YTUMIM3AWAN TEMNOTH. TIpUHUXIGE ASHCTBIA YCTPORCTR Ui UCHONbL30BAHNS

TeNNOThI OTXOLAIUWX TAa308.

VO,

[O%)
o

MeTojini ¥ YCTPORCTEA PEKYTICPALNN U YTWINHIALHH TEMNA OTXOIANNX FedHbIX
razos. Pekynepatopet YeTpoleTso 1 npuHunn aelictaus, KoncTpyximn
pekynepaTopos. TIpruuUnuanblse cXeMbi paboTEl PEKYIEpATOPOB; IPAMOTOK,
IPOTHBOTOK, HEPEKPECTHENT ToK, Perenepatopsl: NpURIIAT 1eHCTENA U
YCTPORCTBO.

20
[¥%)

MeTomsl i yCTpoHCTRa 3auTsl OKpYKarLleH cpesnl 0T BrbpOCoB U APYTHX 4 - Srzamen (7 cem.)
BpeIHBIX BOZAEHCTENN NPy riaBKe ¥ TepMoobpaboTke.
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(Sacunas dopma nosydenvs obpazosans)

EBHO-METOMYECKAS KAPTA YUEBHOW JIMCILIAITJTAHA]

Konnaectno ayIATOPHBIX YACOB
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Beenenne B xypc “MeTannypruyeckas TeIIOTEXHNHKE W TENNOIHEPreTHKA”.
Pouie ¥ 3Ha49€BKE TETNIOTEXHUKN B METAJNTYPIHIECKOM Npon3BoncTEe, Moropns ,
pasBuThs MeTanayprudeckodl rtennotexHuky. OO0Wine cBeAcnus o neunbix | 0,5
arperarax. TeHIEHUME Pa3BUTUA MEeTAITYPreckyx nevell. Pons nnHosauwil B
METaIyprudeckomM Npou3BoncTe. Bindadue npoueccos Ternosol obpaborky
MaTEPUANOB Ha OXpaHy OKPYHKaIOMeH Cpebl.
1 OcHOBH TEOPUY TEMNO- ¥ MaccoobmMena
1.1 OcHOBHBIE NIONCKEHTA TEPMOAUHAMUAKH
1.2. OcHoBHEIe 32KOHB TEPMOIMHAMUKYU. 3aKOHB Ta30BROTe cocTogus. Obimue Yeraelit onpoc
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OOHATHA TCPMOIANAMUKA, Ocrorubie TEpMOJBHaAMITYECKYe COOTHOIICHNUA In3g
G308 M Fa30BbIX CMECeH,

TepMOopMHaAMIYECKUE HapaMeTphl. DHEPTHS 1 xcepTusa. JIpuMeneHye 3aK0oHoR
TEPMOLMHAMUKN K TETUIOBEIM ITIPONECCAM. TepMOIMHAMWISCKUE TPOUECCH N
we rpaGuaecKkoe U30OPIKEHNE.

Mexannka razos

Ocnopnable nonstus. KuHemMaTuKka ¥ [UHAMYAKA CTOITHGH Cpenml.
Baxnelliune  KHREMATYMECKNHE  XAPAKTePUCTHKW  MUILKOCTEW W Ta30B.
YpaBHEeHNE HEPARPHIBHOCTH.

N3
N

VpapHeHus MEXaHukM razoB. CHUpbl, AeHCTBYIOWUE B JABIOKYIIEHCS
MOCANBHON KMAKOCTA. YPDABHEHWs! JIBIKEHWA WASAbHOM ©  peansHol

KuAxocTy (ypasuenus 2inepa, HaBbe-Croxca). PEXXAME! HBMKEHUS peanbioil

KAIOKOCTH. YpaBHeHue BepHyAnYy ¥ eT0 NPakTHHYeckoe NpUMeneHue. SneMenTh
TeOpuy TIAPONMHAMMYECKOrO TOTPAHWMHOTO ¢los. Yparnerne Binepa ans
cratixy. PacnpenencHue  NaBleHMS B HETNOOBIKHBIX JKMAKOCTSX W Tasax.
MsmeneHue 1aBnenna N0 BEICOTE B CKUTAEMOM Tase.

(&5

o

Crpy#inoe tedenwe. Hpwwxenue ra3os B neuax. Crobonnas crpys. Yactuyno
orpapyveHERe cTpyn. CTpyfinoe mevxeHue B kaMepe, JIBMKeHKe Ta30B B CHOE
KYCKOBOFC W 3EDHUCTOTO MaTepUasioB. McTedeHne rasos uepes OTBEDCTHE
(comna),

Pacuetsr memeHwa M nobynuternell pacxopa raszoB B newax. MzbeiTouHoE
nappenne B paGodyem NPOCTpanHCTBe NeuM. [ipuHuun nefcTBud IbIMOBOH
TpyOwl. Npunimns pacyera TpyGONPOBONOR W ABIMOBBIX KAHaJOB, IBIMOBOH
TpyOepl. OpraBusalug OBMKEHWNA TasoB W PALMOHATBHEIY PEXMM NaBlieHus B
nedax, CHCTeMa aBTOMATUYECKOTO YAPARICHNR TABNSHUEM B NSUax,

Termoreﬂepamm B evax

Tonnueo. OcHOBHLIE XapakTepucTHKY. CoOCTaR 4 CBONCTRE PaslueHLIX BUIOB
TOTUIGBA.

OchoBL: TEOpUuN ropeHns., Pacuer TIPCLECCOB ITOPEHNIA.

h

Ocnorwl INEKTPOHATPERA. Qu3eCcKHe  OCHOBbLI  3JIEKTPOHATPER.
Tennorenepalvsa TPy NPOXOXKAEHNN NISKTPUYSCKOTO TOKA 4epes TBEPAOE TeNo,
HMEKOCTL W ras. Qyrosoll u InasMeHHsll 3nekTpoRarpes. TeoBLIACACHHE B

(YO)
2x3amed (8cem.)
<2
YO,
VO, 2
vOo.,5
YO, 3
Konnox
BUYM
V0,3
YV, 3
Yo,
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METAJUIE, HAXOLAMUEMCE B SJICKTDOMArHATHOM [OJL. TenmosepipeieHye g
£ WCTIONL30BAHNS KHHETURECKON JHEPTYM TIYUKE 3JSKTPOHOB.

Tennoobmen. OCHOBHBIE 3aKOHDBI TENNONCpeIayin. OCHOBRBIE  TTOHSTHS

TEIJIOBOE CcOCTOsHKE, TeMnepaTypHbli IPaineHT.

VO, 2

TennonpoBoAHOCT: B CTAUMOHAPHLIX ycnoBuax. OO6miag  xapakTepucTuka
TEOpUN TENNONPOROAHOCTY. 3axod Dypre. Kos(OUUMEHT TENNONPOBOAHOCTH,
Bapanye  pasnu4Hpix  GaxTopoB  Ha  KOS(MOULMEHT  TenNoONpOBOAHOCTH
mMarepranos. TeIoNpOBOOHOCTE CTEHOK pPasTWIHON KoHQUrypatyn 1pu
CTEHHOHAPHOM peskuMe. Tennopas NpoOBOIUMOCTE, TETINIOBOE CONPOTHRIIEHYE.

R

Y, 2

Lo

Kowsexung, MeTonsl pacyeTa KOHBEKTHURBHOTO TemyiooOmena.  DakTophl,
BIUMCUIME HA MHTEHCHBHOCTL KOHBEKTHBHOTO TemnoobmMena. YpaBHenue
Heworona nns xoueexTUBHOW Tennoorzaun. Ilonobus seneHuil xax Quanxo-
MaTEMATAYECKMH METON MCCTIEAOBAHNA 1 THAPOANHAMUYCCKIX
TernoobMeHHsIx npoueccos. Teopemsl norodus. Kpurepun nonobus. Metonm
PUNEECKOTO MONSRUPOBAHYS. BeIHYKIEHHA! U eCTECTREHHAS KOHBEKLINS.

VG, 2

o

)

Hanywenwe, JlyuucTell TennooOMeH mexny TBepAwiMEU Tejamu. M3myuenue
ra3oB. JCHOBHBIE NOHATHA K 32KOHsI, M3nmydeHne peanbHbix Tei. YTNOoBbE
Ko PRUNeHTE U3NYHeHna. TennoobuMen Memiy CephiMu NOBEPXKHOCTIMM B
myuenpospaynoi  cpene. Mumyuenue B ocnabnaroweidt cpepe. Jlyancthi¥
TernooOMen MeX Y Tenami. M3myaeHne ra3os u riaMeny.

5

Hecranuonapuas TersIONpOBOAHOCTE. MeToam  pacuera. Hecranuowapsas
TEMNOOPOROAHOCTL,  [nddepenunansioe yparueHUe TEIJIONPOBOAHOCTH |
METONBl  Ero  peleHMs. MEeToOsl  pelIeHus  3afa¥  CTRUMOHApHOW u
HECTaLUOHAPHOH TeNnonpoBOAROCTH. Cnomnn il TerocobMen.

e

Harpee 1 nnasnesne mMeTanna

A

[

Ipouecesr Barpesa Meramia B nedax. Lleaw v nokasaTeny Harpesa MeTasnna.
TIpouecch, NPOTEKaIOIWIME NPH HAIPEBE METAIUA; TePMHUYECKNE HaTpAKCHNUA,
oxucnenue obesyrnepoxusanne Meranna. (CHOBHBIC pEXHMBI  Harpera.
PexpmMbpl HarpeBa TePMEYECKM TOHKHX Tell. PextiMbl Harpepa TepMUUECKH
MAaCCURHLIX Tenl. Beifop pekuMoR Harpeea. PaBHOMEPHOCT: Harpera. PacueTtn

Harpepa MeTanma,

Yy,
Owr3amen
(& cem.)
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Inapnenve. Mexanusm wpoueccor nnabneknd. JINaEneHne © MTHOBEHHBIM
yHanenueM paciiasa. [inapnenvie ¢ HakoIUIEHWEM DAacTUIaBa Ha NOREPXHOCTH

Tasanierocd TREPAOTO TeaA. PacueTnl TIPOLCCCOB THIARICHNS.

Konrcrpyxuun v pabora neuel
Ocropnple nonoxenns TennoBoll Teopuy nenedl. Knaccudmxanus neueil no
NpuHUMay  Tennorcrepauvy. Knaccuduraims pexvmos pabotel  meuell.
OcHosHbie XapaKkTepUCTHKK TerloRoH paboTsl nevell. TeMnepaTypubiil pexum.
Tenpopo#t pesxum. Teryiosoll U maTepuanbheili 6apanc neuell. OCHOBHBIE
TETLIOZHEPTeTHYECKUE TIOKa3aTeny paboThl neuu.

93]

Merangypriuueckue neun.  Smexrponeun. Cxema W NpUHIMN  paboThi
Metanmyprudeckol newu. OOwas knaccuuxanus nedeih. Knaccuduxanms
neyeli N0 TEXHONOTHIECKNM ¥ KOHCTPYKTUBHRIM TIPHIHAKAM.

YO,

W

[& )

Tnapuiesble neyyn N yepHuIX ciapos. TpeGoBanns K NNaBWIbHEIM rievam,
W xraccuduialmg v ofmas xapakTepucTuxa. IlnasMenybie (TOTNWBHbIE)
TIeHM, TerNoBhE pexumMbl nuX padoTel. YeTpolcTeo, NpUHIMN OeHCTBME U
Tennosas  paborta  parpanku.  MHAYKOWOWHBIE TUIARWNLHBIE (€YY, MX
KOHCTPYKINKA, TPHHINN HeWCTBRA, TETUIO3HEPTeTHYECKUE DPEXUMBL padoThl.
DREKTPOAYTOBLIE TNNABMIbHLE TEYH, OPHHLNAR NeWCTRHS, KOHCTPYKUMU,
TemioBas paboTa ¥ TEXHONOTYS TIaBKY.

V0,2

o

SN

InauneHeie neun LISl BBETHBEIX CINapoR. TOMNUBHbLIE NeYn, 9H6KT§3H‘16CKH€
TIeHW ApAMOYrS 1M KOCBEHHOID Harpera.

o
L
W

W

HarpepaTenenbsle  meuw  # ycrpoiicTia. Obnas  XapakTepHCTUKA
HArpeRaTeNbHbIY  Neveldl  METANIypruYecknx nepeneinor.  KoueTpyku@n,
TENOBBIE PEKHME] PAGOTE ¥ CPABHUTENLHAA XAPAKTEPUCTHKA HaIPEeBATENLHLIX
nevel pasoudHmX  TUNoB. TONKaTenbHBIC METOIVMecKHe nieyn. [leun ¢
WararuM ToaoM W mararowmmn Sanxamy. Konbuessie neun. KamepHwbie
neun. I1evy ¢ BLiIBIDKHBIM NOAOM H 1.

[N

[\

Crnegpankskie  Tunmsl  neuweli.  [lnasvessdble,  SREKTPOHHO-IYHEBLIE,
BNEKTPOLIIAKOBRIE  YCTAHOBKM 114  [NaBieHdd wMertawia.,  [lnaBunbubie
JIEKTPHUSCKHUE TICUH COTTPOTURICHMS.

BIYM

Konnox

Crenmansaple YCTPORCTRA # 3NEMEHTH KOHCTPYKIUE Nedel

[

YorpolicTea ois cxkuranma tomnuea. [openku, dopeynxuy, Tonku. Pacuer
ropenox. Crabuinzaiya ropeHys.

[y

o

Tennousondauus neuel. OCHOBHBIE BHIGI OTHEYHODHLIX M3NSIMH, WX
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Kiaccu (pHI(‘H,HPi,?I » TEXHOROTHA M3TOTORACHI ¥ TpUMEHEeHHI.

7

/3.

Baxyymmreie ycranoskn. OCHOEHbIE THIBl BAKYYMHBIX reueil. [IpenmyinecTsa,
HI3HAYEHUe.

Vo,

€3}

~J
AN

Mexanyzauma paboTel nevelt. KonTpons u ynpasiesne. YorpolficTsa 3arpysKi.
Mexanunzmpl HakI0Ha ¥ 10BOPoTa. Cucrener KMITHA.

Yo,

)

C

Pecypcocbepemenue U yKOIOTHAS

£]

[y

I

Bropuuneie snepropecypesl (BOP). Dronoruueckue xapaxTepucTHEY neued.
XapakTepucTuxy  cnocoOoB YMEHDIIEHW! NOTEPhL TeNACTH ¢  HbIMOBBIMY
rasamu.  TeopeTvMeckue  OCHOBH W CPAaBHWTENLHAS OUEHKA METONOB
YTUIVZAUWy TenaoTh. Ilpnrumnel fedcTBUA YCTPORCTB V1S MCTIONL30BAHMNS
TEMIOTH] OTXOJALIMX TA30E.

VO,

2

MeTons! 1 yecTPoHCTRA PEKYTIepalidn 1 YTUAM3ALHYN TETa OTXOAAIIHY NeuHbIX
razoB. PexynepaTope: ycTpoWcTEO 1 DpHHIMD  neliotsus.  KowcTpyximu
pexyneparepos. Npuiounnansibsie cxembl paboTsl PEKYTEPATOPOB; NPAMOTOK,
NPOTUBOTOK, TIEPEKPeCTHLil TOK., Peredeparopsl: NpHBUMN AeHCTBHA A
YCTPOHCTRO.

YO,

3

o8}

MeToapl # yeTpolCTBa 3aLUTE OKPYKAIOLIER CPembl OT BROPOCOB W APYTUX
BPENHBIX BO3ReHCTRMH Mpy Inaske ¥ TepmoobpaboTke,
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Bpenenue B xypc “MeTamnyprudeckas TEWIOTEXHNHKA U TETUIOIHEpPreTHKa”.
PONb ¥ 38a9eHNE TEMNOTEXHUKE B METAILYPTMYECKOM NpouseoacTre, MeTopus
pasBaTUS  METAINYPTHMECKOR TetwioTexHukE, OOue CRENEHAs © [eYHbIX
arperatax. Tenzenuun pasguTH? METAYDIgeckux nevell. Pone uxnosaumil B
METANTYPTHYECKOM HPOUSBOLACTRE, BiusHne mpoueccor ternoroil obpaboriy
MATEPHANOB Ha OXpaHy CKPYMACLIER CPENb.

h

OCHOBRI TEOPHY TEINO- ¥ MacCcoObMeHa

OCHOBHEBIE TIONOMKE HIs TEPMOAVNHAMUKR

OCHOBHLIE 3aKOHB TEPMONUHAMMKM, 3aKOHBI Ta30BOro cocTosausa. Ofiue
TIOHATUS TepMOtuHaMuKA. OCHOBHEIE TEPMOIUHEMUYECKIE COOTHOMIECHNS IJ1H
Fa30B W Ta30BbIX CMEceH.

YeTuniid

(YO)

Srzamer (6 cem.)
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o
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TepMonuuaMuYEcKhe NapamMeTphl. DHEPTUS U 3kceprus. [Iprivenenns 3aKoH0B
TOPMORABAMUAKE K TCILIORLIM MPOLECCAM. TepMOAVHAMUYSCKIUE NPOTISCCH 1
nx rpadimeckoe uznbpaxenue.

Mexannka razon




D

Ccrornpie noHaTuA. KuneMarika 0 IHPAMVKA CTHIOLIHON cpenkl, BaxHeiie
KUHEMATAIECKNe  XapaxTepuCTuky  KHAKOCTEH W razomB.  Ypamnenue

HEPASPBIBHOCTH.

[N

YpasHenus Mexanuxy razos. Cuiibl, IefCTRYIOMME B IRMKYILEHCs BASATLHON
WURKOCTH.  YPaBHeHWs [BMWCHHA WHSANBHOW 1 peanbHON  KuaxocTy
{yparnenns Binepa, Harpe-CToKxca). PexuMul IBIOKEHNSA DEATbHON HKANKGCTH.
YpagHeHne hepHyJIM U ero NpakTHYecKoe NMPHUMEHEeHNe. eMeHThl TeopuH
mnpm’mamw;ec;com TIOrpanwdHoro Cliod. YpapHenue Dyiepa Aas CTATHKN.

Pacnpenejiedue JABNeHUS B HEMOARMWIKHBIX MHAKOCTAX U rasax. MiamMeHeHHe
NaBNEHRA IO BRICOTE B OKHTAEMOM Ta3e.

[N
LI

Crpyince Teuenne. [pixenue razos g nedax. Ceoboanas cTpys. YacTwuno
orpanuHentkie CTpyn. CTOYHHOS NBWKEHHE B kaMepe. HpiKeHne razon s cnoe
KYCKOBOTO M 3€PHACTOrD MaTepMancB. lMcTeyeHue razoe uepes oTBepoTAe
{comnno).

YO,

b

Pacuern: npuxennst 1 noGynurened pacxona rasor B nmesax. MaBeltouHoe
napJiepme B paGouem npocTpaHcTBe neun. [lpunumn neficTena  mbiMoBOf
TpyGbl. TIpununtiel packeTa TpySOTIPOBONGE H OBLIMORBIX KAHAJNOE, AbIMOBOMN
TpyGet. Opranusains ABWKEHMA TA30B ¥ PANMOHANLHLIA DPEXUM NABNEHUS B

nieuax. CHCTEMA aBRTOMATHYLCKOTO YOpapiienya NaBpacHUeM B eI ax.

Konnoxsuym

(%)

Tennorexepanns B nevax

[9%)

Tonnweo. OcHoBHbIC XapakTepucTuKn., Cocrar M cBoHcTBA PaszinyuBLIX BUAOB
TONJHEA.

W

(S

OcuoBel TEOPHY roperns. PacueT NMporeccon ropenns.

«
O
(€3]

(8

Ocnonkl SICKTpOHarpesa. Dusnueckye OCHOBLL ANEKTpOHArpesa,
T'SHHOT‘GH’EJDB.HM}E TPU TNPOXOMACHYY STACKTPUHCCKOI'0 TOKA HePE3 TBEPLAOL TENO,
KULKOCTL U Tas. ,H}’TOBDPE 1 DJa3MEHHkIA SJIEKTPOHATPEE. TennoBeIAeNEHNE B
METANTIE, HaXOAAIEMCa B 3SHLKTPOMAIHWTHOM NoJE. Tennospinenenue B
DESYILTATE UCTOILIOBAHNS KHHETHYECKOM SHEPIrWY TyYKa SJICKTPOHOB.

)

v,

Tennootmer

Ny

]

Tennoofmen. (JCHOBHBIC 3aKOHW  Temionepenadn. (JCHOBHBLIE IOHATHS
TennoobmMena, Byl OpoLeccop Teiio- W MaccooOmeHa. [lons Temmeparyp.
Buemnu#l v sryrpesusll TennoofGmen. CTALMOHAPHOE ¥ HECTAMOHApHOE
TETUIOROE COCTOAHME. TeMNEPaTypHBIH MPaiyueHT.

VO, D




A
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TennonporoAROCT: B CTAUMOHAPHHIK veiosuax. OO0mas  xapaxrTepucTaxa
TECPHN TENNONPOBOAROCTH. 3aKoH Cypre. Koaddwinent TerionpoeoinocTy.
Brugane  pasnduubx  GakTopoB  Ha  KOMMOWINEHT  TENJONDOROIHOCTH
MaTepuanoe. TennonpOBOIHOCT: CTEHOK DPASNIMHON KOR(QUIYpauny Tpw
CTZIMOHAPHOM pexkumMe. Ternosas MPOROINMOCTD, TEIUICBOE CONPOTURIIEHNE.

¥, 2

-
o

Koupeximna, MeTonm  pacueTa KOHBEKTHBHOIO Temnoofmera. DakTophi,
BIMAIOIME H& UWTEHCUBHOCTL KOHBEKTUBHOTO temicobuena. VYpamneune
HelcTOHa INg KOoHBEKTUBKOH TemnooThauu. [lonobue senewwd xax (H3NKO-
MaTeMaTIIecKui METOL WCTIIEAOBAHNS u THIPOOBHAMPUECKIX
TeTnoobMeRnbIX apoueccor. Teopems nongobug. Kputepun nonobus. Merobl
$HUZAIECKOT0 MONETHPOBAHNS, BoIHYKASHHAS 1 eCTECTBEHHAS KOHBEKITNA.

et
o
€5}

Manyvenne. Jiyunctnfl Tennoobuer Mexmy Teepamimu Tejamu. Msnyueuue
razos. OCHOBHBIE TOHATUS 1 3aK0oWbl. M3myuewne pealbHbIX Ten. YINoRbe
KO3(POUINENTL W3tyueHns. TernoobMen MeXny CEphiME MOBEPXHOCTSMM B
nyuenpospaunoi  cpeme. Msnyuemme B ocnabmmomed  cpene.  JIvaucTeil
TenNoOoGMeH MeXLY TeJaMy. M3nydenne ra3or 1 riaMeni.

<,
[ €3]

Hecraimonapias TeNAONpOBOAROCT. MeTonsl pacuera. Hecraumonapnas
TENNONPOROAHOCTE. Huddepenunantnos ypasHeHue TeONPOROIHOCTH 1
METONBI  €ro  peilenua.  MeTonwl  peleHMs  3aqad  CTAlMOHapHOW M
BECTALMICHAPHCHA TennonposoIHocTy. ChoxHpill TerioobMen.

SK3amen

o

H:UQEB U DJaBJICHKWES METallia

N

Tpoueccs Harpesa MeTalia B nedax. Llenu v nokasare/id HATPERa MeTaia.
Tpouecesl, NPOTEKANOILME NPY HATPERE METANNA] TEPMUYUECKHE HATIPAKEHN,
cxucnenne  o0Ge3yrieponBaHue MeTauia. JCHOBHBIE PEXMMbl  HATPEBA.
PesicuiMei Harpesa TepMHYECKH TOHKMX Tell. PexuMpl Rarpesa repMUdecKy
MaccHEHRIX Tel. Brfop pexumMor HarpeBa. PaBHOMEPHOCTL HArpesa. Pacuyers
HATPERA METAIA.

YO, Sriamen

(6 cem.

)

(33
NI

&

[irasnenuwe. Mexanusm TIPOUCCCOBR TTaBJICHHA. [liarnenne ¢ MIHOBEHHBLIM
YOaneHrneM pacijiaba, Tinagnermne ¢ HaKOTMEHUEM pacinasa Ha DOBEPXHOCTY
TUIGBAIICTOCA TBEPAOTO TENA, Pacuernl NPpOLECCOR TIIaBJICHNA.

e
o
W

Konerpyxuun v pabora neuei




[N

OCHOBHBIC TONOKEHWH TENOBON Te»oplmw negedl. Knaccudukauns negedl 1o
npuHuAy  Tennorenepamuu.  Knaccuduxauma  pexwmos  pabotel  meued.
OcuopdbIe XapaKTEPUCTHIM TeIoBoH pabdoTu neveil. TeMneparypHbiil peskim.
Teruiopolt pexnm., Ternosoll ¥ Marepuanvhbil Gananc peveil. OcHOBHLIE
TENNO3HEPTETUIECKUE NNOKA3ATENY paboThl neun,

N

Merannypruveckue nesu. 3nexrpopedn.  Cxema M OpUHIMD  paboThi
MeTaTypruHeckoll neyn. Obmag xnaccudumrauws neueidl. Knaccuduxauus
neyeli 0o TeXHOIOMMHECKIM M KOHCTPYKTHBHLIM MPU3HAKAM.

[

Tinapmibable IEYW JU18 4epHLIX CIEAgoB. 1pefoBanus K TUISBHNBHEIM nEdaM,
WX Kpaccwippxanma ¥ 00mias xapaktepucTuika. [lnasMmenHsle (TonnvBHBIE)
Meuy, TETORLE PEXHMb UX paboTel. YeTpoHeTBo, npuuuun nelicTBud W
Tennosas  paboTa  Barpankd.  MHWIYKUMOHHBIE  IUIBUALHBIE  0EYM, WX
KOHCTPYKIIMH, TIPHHLWIT JEACTBHA, TEINIOIHEPTETWUECKHE DPEXNMBL PaboThl.
OREXTPOAYTORLIE  NNABWIibHEIE 1evy, IPUHLKD LeHCTBHA, KOHCTPYKLINW,

TENOBaa pa@ma ¥ TEXHONOMA MIIaBKH.

TinapunpHsie Nedn ANg UBETHBIX CIUIABOR. TOTUTMBHBIE [I€HN. SJTGKTPH'-IGCKHEJ
neuy gpsaMoro ¥ KOCRCHHOIO Harpesa.

VO, 3

o)
jo

HarpesatensHele  neuw W yoTpolcTra. Ofwasn  xapakTepucThKa
HArpeBaTENbRbIX  Nedell  MeTauTypruueckux  nepenencs. KOHCTPYKUWH,
TETNIOBBIE PEXAMl padOThl H CPABBUTENBHAS XAPaKTePUCTHA HArPEBATENbHBIX
neuell pazAudHEIX Tunos, TonKareNeHbE METOLMUECKHe neww. lleun ¢
HIATAWIEM 1040M 1 mraraommmy danxamu. Konbuessie newu. Kamepusie
neun. Tieu ¢ BEIABIKHBIM TIOA0M K Ip.

N

VO,

W

~
5

6.

Crigumaishnie THITB] neven. HJIEBMGHE—!HG, QTCKTPOHHO-TYHCELIC,
JJAEKTPOLIAKOBRIC  YCTAHOBKKM  [JA  IUIARJICHHA  MOTALTA. TinapunpaLie

SACKTPHHECKNL [ICHH CONPOTUBIICHNAA.

Konnoksnym

Creunanshbie yeTpolicTsa ¥ 3EMEHThl KOHCTPYKIMH TieueH

Yerpolictsa ANg CXuraHus ToiMBa. Iopenxu, dopcymkm, Tonku. Pacuer
ropenok. {TabunusauMsg ropeHns.

)

Ternowsonauus  Tievell.  OCHOBHBIE BHUOB  OTHEYNOPHBIX  W3nenui, ux
KIACCUPUKAULSI, TEXHOTIOTHA UITOTORICHNS ¥ TIPUMEHEHT.

[

BE&K"}/}/MHH@ YCTAHOBKA. OCHOBHEIE THIBL BAKYYMHBIX neuen. Hp(i'}/ﬂ\d;‘/].U,GCTB&a
HajgaucHne,
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Mexanuzauus paboTe neueil. KoHTpons u ynpasiienue. YCTpoHeTRa 3aIpy3KH.
Mexanusmsl HaknoHa v nosoporta. Cueremst KHIInA.

VO, 3

Pecypcocbepexenue 1 2KONOT 1A

EBroprunnie suepropecypesl (B2OP), DKonorvueckue XapakTepucTHRY TNeued.
AapaKkTeprucTHKY  CNIOCO00B  YMEHBIICHHS TIOTEPs TEWIOTH € ABIMOBLIMU

rasanmuy, TEO}')GTVH €CK¥e OCHOBB! M CpaBHHTEIbHad CUCHKa METOAOB

YTAIM3AUMK TernoTel. [IpuHmms gelicTsus yerpolicTe And UCHoAb30BAHKA
TENNOTE GTXOASIINAX TA30E.

YO,2

MeTtons! ¥ yeTpo¥icTBa PEKYNEPalii 1 YTHIM3AMY TEIIA OTXOAANIMK NEYHbIX
razop. Pexyneparopkt: YCTpoHCTBO ¥ TpuHimn  Aeficteus. Komotpykuny
pexyneparopos. [IpHHELUMTHATbEBIE CXeMBl PA0OTH! PEKYTIEPaTOPOE; NPAMOTOK,
NPOTHBOTOK, NEPEKpecTHLId Tok. PereHepaTtophl: npuHuun  neficteug  u

YCTPOHCTRO,

[#5]

[

Metomet v yerpoHcTea 32Tl OKPYXKaMLIEH Cpelibl 0T BLIODOCOR ¥ APYIWX
I3 } 12y

BPENHBIX BO3OSHCTRUA TTPY TINaBKe 1 repmoobpaboTre.

-
¥

Okzamen (6 cem.)
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18. Hporpamma COSMOS, FLOW WORKS (pacuer nsuwkenus rason).
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LeATeNbHOCTY

YCTHBIU OMpoc

Otueret mo naGopaTopHBIM W NpaKTHYeckuM pabotaM ¢ WX VCTHOH
3AIUTON,

Jauer.

Uepeuenr naboparopurix pabor

‘D’Hp@,[l@ﬂ&l—l nue }(03@ u’fﬁpMMMeHTa TCIJICOTAaY OT CXIasKOarolieros TOHKOID
TCHA,
;MLCCH@&QB%HM@ TCIIonepe a4 Hepes GABOCICHREYIO OTrHEYNODHYIO

TUIOCKYRO CTEHKY.

Viccnenosanue TennonPOBOAHOCTH YLPe3 MHOTOCIONHYIO TUIOCKYIO CTEHKY.

Pexynepatupnpie  Tennoobmesnykd.,  Onpepenenuve  xoadduLveHTa
Vizyuenue ofiy4enHoCcT DyTEDOBKH CTEHBl DA3IUYHONG Opoduns [o

i3y YHCHHE 007 YHCHHOCTH u}‘;’TQPOBl{M Ha YpoBHE YL,
*H]’JPHSH&N/R mapameTpoB pa@@irm reve,

MSVLW?I—IM“ KOHCTRYKIMNW W DacHeT MBAYKIMOHHBIX ne4ei.

,MBF"«/H@HI/IP KOHCTDYKUHKE W pacHeT 37ICK TD@,Z[YT@BDM ICHM.

*Lw’“ CHME KOHCTPYKUKY aedeit COHNPOTUBICHMA, Pacuert HEI;TpGB&EiT@ﬂ%JﬁD
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Onpenenex YR bHBIX CONPOTHRIIGH U TEMIOM30JA I UOHHEBIX
METEPRETIOR.
Onpefenenne XapakTepueTur 3e10pocoB, 06pasyroLuxes Npu I1aBKe.
KOHTPOTNE pexliva HarpeBa nedu.

Mzyuyenne npouecca RarpeBa 3arcToOBOK U JieTanell B KaMepHeix Jeuax
[Hepeuens npaxTuueckux pabor

Pacuer ConpoTUBREnNi [BUKEHKS TA30B TI0 TPAKTY HeuM, PACUET IBIMO
TPYOBI, HHXEKTOPA. ASPOAUHAMUYECKII PACUeT Ievu.

Onpenenenue TemnepaTypsl TOPEHHs TOMKBA, COCTABA U KOJINWYECTBA
NPOLYKTOB ropeHus. Pacuer ropeHus sKuJKoro Tomikea.

Pacuer nepenaqu Tenna npu ecTeCTBeHHON U BRIHYIKASHHON KOHBEKLH.

Pacuer mnoTHoCTH TennoBoro moToKa U{epea OO~ U MHOTOCIOWHYIO CTEHKY
IpH CTaUACHAPHOM pexnMe. Pacuer nepenaum Tenia u3yHeHueM oT TBEPABIX Tl
¥ Ta30B.

Pacuer TeMnepaTypHOro Nois MeTOAOM KOHEIHBIX paszHocTell.

Pacyersl sxcepruu. banauc skcepruu neveii.

Pacuer varpera mMeTannia B ne4qu.

=

acuer temncobmena OMAIL  Onpenenute HecOXoAMMOE — YIENBHOE
KOIMYeCTBO TENia A HarpeBa MMXTH 1 Teperpena paciiasa.

Pacuer teruioBoro Hananca 2111

Pacuet Tennoporo Ganazca Vi1l

PacueT MOLHOCTY 3NEKTPORYTOBOM fIeYH.

Bribop n pacuet HarpeBaTenell. Pacyer neyeil CONpoTHBIEHNA.

7[&FULBMT JIbHBIE TTeun. 1ernoroi Gananc.
Pacuer pexyneparopa.

?(apa KTSPHUCTHEKE HHHOBAUMOHHBIX [TOOXOAD NPT faBaHO y’&@@ﬂ@ﬁ

ARCHHUTUTAHBL

O £ B 4T T S YOEE LY £ 4 T s e P P o T e TR TTL ST T TG ey S AT T
JCTPOHCTE METANTYRIMHECKOTO POU3BOLNCTRBA x\;mabi/i.h\;beLA HeHEH, YCTaHOBOK
00palboTky pacinara);

YicnonezoBanme AKTYANEHEIX  TIPE3CHTALNOHHBIX  BMASO MaATEPUHATIOB B3

UTCHCCTBCHHRIX M 3apy BeMHLIX UCTOUHUKOB.



Hpotoxon cornacosanud paGoueil nporpaMMbl [0 H3yHAEMON yae0HOHI

BHCOMIUIMHE ¢ OpYTUMA TUCHHTNIMHAMYA CHCIHATLHOCTH

Ulpemnoxenus o6

Pemienue,
U3MEHEHUAX B
IIPUHATOE
COIePKAHNH .
- Kadenpoi,
Hazpanue yuedHou ' .
paszpaboTapuiei
DUCHUIINUHEEI, ¢ | Haspanue [IpOrpaMmbl 5
y - YyIEeOHYIO
KOTOPOH Tpebyercs | kadenpr YUpPEeXASHUS ,
‘ nporpaMMy {c
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VKa3aHueM JaThi U
obpa3oBaHus 10
. HOMEpPaA
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Ob1uas MuJiN
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Teopus “ MnJH1
TEXHONOIUS TINaBKY
Texnonorus
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