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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

Lenp — m3ydeHue BIUSHUS PA3IMYHBIX (AKTOPOB (TeMIlEpaTypbl HarpeBa, CKOpPOCTHU
OXJIQXKJEHUS U JIp.) HAa CTPYKTYPY U CBOWCTBA METAJIJIOB U CILIABOB;

- NpPHOOpETeHHE HABBIKOB B pa3pabOTKe CIOCOOOB BO3ACUCTBUS Ha CTIPYKTYpY H
CBOMCTBA METAJIJIOB U CILIABOB.

- TIPOTHO3UMPOBAHUE IIOBEIEHUS METAJIOB M CIJIaBOB B PAa3JIMYHBIX YCIOBMSX
9KCIUTyaTaluu.

3amaun:

W3YyYCHHE B3aMMOCBSI3M MEXKIY COCTaBOM, CTPYKTYpOW M CBOMCTBaMH METAUIOB U
CIIJIABOB;

- I3YYCHHE MTPEBPALICHUI B METAJIaX | CIIaBaX Ha Pa3IMIHBIX CTAIUSIX 00paOOTKH.

[Tnaampyembie pe3ynabTaThl OOYYCHHSI — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH
MPOIIECCOB TEPMHUYECKOH 0OpaOOTKH, OBJIAJICHUEC TEOPETHUYCCKUMH OCHOBAaMH HW3MEHEHUS
CTPYKTYPBI M CBOWCTB METAJJIOB B IIPOIECCE HATPEBA, BHIACPKKH U OXJIAXKICHUSI.

OOyuenue o pucrumminHe «Tepmuueckas 00padOTKa METAILIOB U CIUIABOB)» HAIPABJICHO
Ha (opMUpOBaHUE Y 0OYHAIOLIMXCS CISAYIOIIUX KOMIICTCHIIUH:

Kon n HaumeHoBaHue KOMIeTeHIHIA NuaukaTopsl J0CTHXKEHUS
KOMIIeTCHIIHHT
I[IK-1. Cmocoben  BeiOupars  Mmeronasl | UTIK-1.1 - 3HaeTr MeTOmbl HCCIEIOBAaHHM,
MIaHAPOBAHNUS, MOJATOTOBKM U TPOBCICHHS | npoBeneHMs,  0OpaGOTKM M aHAIM3a

WCCICAOBaHUN, HAOIOACHUI, WCIBITAHUH,
M3MEPEHU U TIPUMEHSTh UX Ha MPAKTHKE,
AQHAJIM3UPOBATh, o0OpalaThIBaTh 51
MPEACTABISATH PE3YIbTAThI

pe3yJbTaTOB  HCHBITAHUM W WU3MEPEHUI.
Kputepun BbIOOpa METOJOB ¥ METOIMK
HCCIIEA0BAHUI

UIIK-1.2 VYmeer mpOBOIUTH HCIBITAHUS,
U3MEpeHusT u  00pabOTKy  pe3yJbTaToB.
PeructpupoBarh  mokazaHuss ~ MpUOOPOB.
IIpoBoaut pacyéThl 51 KPUTUYECKHU
aHAIM3UPYET PE3YNbTaThl, JEIAET BHIBOBI

NIIK-1.3 Bnageet BBIOOPOM HUCIIBITATEIBLHOTO
" U3MEPHUTEIHEHOTO o0opynoBaHus,
HEOOXO0JMMOTO TSt IPOBEJICHUS
UCCIENOBaHUW.  BpIMONHsAET OLEHKH U
00paboTKH pe3yabTaTOB UCCIIEIOBAHUS

IIK-2. Vmeer cBsa3wiBare Texuonorndeckue | UTIK-2.1-3Haer OCHOBHBIE  TE€XHOJIOTUH
MPOIECChl U OOBEKThl METALTYPrHUeCcKOro | MeTauTypru4ecKoro Mporu3BOJICTBA,
IIPOM3BOJCTBA CO CBOICTBaMM MeTajlla, | CTATUCTHYECKYIO0 00pabOTKY TaHHBIX
CBHIPbSI U PACXOJIHBIX MaTepUasoB. NIIK-2.2. YMeeT ycTaHaBIMBATh OTKIOHEHHUS
JIAaHHBIX OT HOPMAJIBHOTO paclpeieeHus,




OoOHapy>KMBaTh M HCKIIOYaTh BBIOPOCHI B
BBIOOpKE HaHHBIX. OOOCHOBBIBATH PELICHUS
WIIK-2.3. Bnaneer nmpuMEHEHHEM OCHOB
TEOPUU METAJUTyPTUYECKUX IIPOIECCOB MPHU
peleHnH TEXHOJIOTHYECKUX 3ama4
METAJTYPrHYECKOTO TPOM3BOJICTBA.

2. MecTo 1MCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuIuiiHa OTHOCHUTCSL K 4YacTH, (OPMHUPYEMOHl y4YaCTHHKaMU O00pa30BaTEbHBIX
oTHomeHui 610ka b1 «Jluctuumauabl (MOIYIIN ).
«Tepmudeckass 00pabOTKa METAUIOB W CIUIABOBY» B3aMMOCBSI3aHAa JIOTHUECKH U

COACPKATCIIbHO-MCTOAUYCCKHU CO CIICAYOIUMHA TUCHUIIIMHAMHA U IPAKTUKAMHU OOII:

— JuHelHas anredpa;
— MaTreMaTHYeCKHH aHaIns3;
—  (¢usuka,

— XHUMHMH.

3. CTpyKTypa U coepkaHue TUCHUILINHBI

3.1 Buabl yueoHOli padoThl M TPYA0EMKOCTH
(mo popmam 0OyueHus1)
OO61ast TpyA0€MKOCTh IUCHUIUIMHBI cocTaBisieT 4 3aueTHbIX(€) enunul(bl) (144 gaca).

3.1.1. OuHo-3a04Has popmMa 00ydeHUs

. Buj yueOHoii padoThl f;g:;qeﬂm Cemectp
1 AyAUTOpPHBbIE 3aHATHS o4 5
B Tom unce:
1.1 | Jlekuun 36 3)
1.2 | CemuHapckue/npakTH4ecKue 3aHsATHS
1.3 | JlaGopaTtopHbIe 3aHATHS 18
2 CamocTrosiTeJibHAasi pa6oTa 90 5
IIpoMeskyTOUHasI aTTECTALUSA
KypcoBas pa6ora 5
3
3adet/nud.3aueT/7K3aMeH DK3aMeH
HToro 144 | 5
3.1.2.3a04nas popma oOyueHUs
Buj yueOHoit padoThl Koamecrso Cemectp
n/n 4acoB
1 AyIMTOPHBIC 3AaHATHS 18 o)




B ToM uucie:

1.1

Jlexknuu

10

1.2

CeMuHapCKUE/TPAKTUYCCKHUE 3aHITHS

1.3

JlaGoparopHsble 3aHATHS

CamocrosiTesbHasi padora

126

HpOMe)KyTO‘lHaﬂ aTrecranus

KypcoBas padora

5

3auvet/nud.3auer/7K3aMeH

DK3aMeH

HToro

144

5

3.2 TemaTnyeckuii mIaH U3y4eHHS THUCIHUNIUHBI

(o gpopmam oOydeHwHs)

3.2.1.0unHo0-3a04Hast popma 00ydeHuUs

n/n

TpyroeMkocTsb, yac

Pa3nebl/TeMbl
JacuunImHbI

Bcero

AyautopHasi padora

Jlexuun

Cemunapckue/
MPaKTUYCCKHE
BaHSATHUS

JlaGopaTopHble
BaHATUA

[IpakTrueckas
MOATOTOBKA

Pasgea 1. Kese3o u cniiaBbl HA ero
OCHOBE

20

oo

o [CamocTosiTe/IbHASE

©|paGora

Tema 1. Kommonentsl u ¢as3sl B
cucreme HKEIJIE30-yTIIEPOI.
Huarpamma  $a30oBOro paBHOBECHS
(MeTacTabunpHOE paBHOBEcCHE,
(dazoBbie U CTPYKTYpHBIE
COCTaBJISAIOLIHE KETIE30YTIEPOUCTHIX
CILJIaBOB.).

N

[EEN
SN

1.2

Tema 2. Kiaccudukanus criaaBoB
)keneza ¢ yraepoaoM. dazoBble U
CTPYKTYpHBIE MIPEBPALLEHUS B
JKEJIe30yTIEPOAUCTHIX CIUIABAX.

14

1.3

Tema 3. VYriepoaucrele CTaaM, HUX
CTpYKTypa H CBOWCTBa. BrusHue
yriepoja Ha CTPYKTYpy M CBOWCTBA
YTJIEPOJUCTHIX METAIIIOB.

BiisiHue NOCTOSHHBIX NpUMECEd Ha
CBOMCTBA METAJUIOB.

14

14

Tema 4. UYyrywsl. Jluarpamma
(Ga3oBOro  paBHOBECUS  KEJIE30-
yriepos (CTaOWIIbHOE paBHOBECHE).
benbrit U CepbId YYT'YHBL.

14




Beicokonpounsiii  yyryH. KoBkuit
yyryH. CrienuanbHble YyTyHBI.

Paznen 2. Tepmuueckasi o0padoTka
cTaIN

16

10

34

2.1

Tema 1. IlpeBpamienue nepiura B
ayCTCHHUT. [IpeBpameHus
MEePEOXIIaXKICHHOTO ayCTCHUTA.
[TepnutHOE MIpeBpaIlCHHE,
MapTEHCUTHOE MpeBpalleHue,
OCHHUTHOE MpEeBpaIlcHUE.
LlemeHTamus, a30TUPOBAHUE,
HUTPOIICMEHTAITHS, [IMaHUPOBAHUE.
bopupoBanue, CUIIMLIUPOBAaHUE,
b dy3noHHas] METaITU3alIHSL.

12

2.2

Tema 2. OTXUr M HOpPMaIM3aAIUA.
3akanka. IloBepxHoCTHass 3akaika.
Otnyck. Bunel otnycka.

12

2.3

Tema 3. TepmoMmexanuueckas
00paboTkKa. XUMUKO-TEpMUYECKast
00paboTKa CTaJIH.

10

0630pHOE 3aHATHE TIO TUCHUTLIINHE

Hroro

144

36

18

90

3.2.2. 3aouHas ¢popma o0yyeHHsI

n/n

Paszaeqanl/TeMsl
JucunnianHbl

TpyroemMkocTsb, yac

Bcero

AynuTopHasi pabora

Jlexun

Cemunapckue/
MPaKTUYCCKHE
BaHSATHUS

JlaGoparopHble

BAHATUA

[IpakTHueckas
MOATOTOBKA

Pasznen 1. 7Kesre30 n crjiaBbLI HA €ro
OCHOBe

12

o [CamMmocTosATe/ILHAS

“|paGora

Tema 1. Kommnonentsl u ¢aspl B
CUCTEME KeNe30-yriepo/.
Huarpamma  ¢a30BOro paBHOBECHS
(MeTacTabuibHOE paBHOBecCHE,
¢azoBble U CTPYKTYpHBIE
COCTaBJISAIOLIHE KEIE30YTIEPOIUCTBIX
CILJIABOB.).

N
o

1.2

Tema 2. Knaccudukamusi CcriaBoB
xkenesa ¢ yriaepogom. Das3oBbie H
CTPYKTYpPHBIE TPEBPAILICHUS B
JKEJIe30yTIEPOAUCTHIX CIUIABAX.

20

1.3

Tema 3. VYrinepoaucreie CTanu, HUX

20




CTpYKTypa H CBOWCTBA. BrusHue
yriiepojia Ha CTPYKTYpy U CBOWCTBa
YTJIEPOJIUCTHIX METAJIIOB.

BinsiHue MOCTOSIHHBIX TpUMece Ha
CBOMCTBA METAJLJIOB.

14 |Tema 4. UYyrywel. JImarpamma 4 20
¢da3zoBoro  paBHOBECHs  JKeJe30-
yraeposl (cTabMIIbHOE pPaBHOBECHE).
beunbiin u cepbIi YyT'YHBL.
Boicokonpounblii  uyryH. KoBkwuit
gyryH. CrieruajibHbIC YyTYHBI.

2 | Pazgen 2. Tepmuueckas o0padoTka 14 46

cTaIu

2.1 Tema 1. IlpeBpamienue nepauta B 4 20
ayCTEHHT. [IpeBpamenus
MEePEOXIIAKICHHOTO ayCTeHUTA.
IlepnutHOE MpEeBpaIICHUE,
MapTEHCUTHOE npeBpalieHue,
OelHUTHOE MpeBpallleHuE.
[{emenTarus, a30THpPOBAHUE,
HUTPOIIEMEHTAIIHS, [IUaHUPOBaHUE.
bopupoBanue, CUJIMLIUPOBAHHUE,
i y3noHHAS METAJUTN3AIHS.

22 [Tema 2. ODXUr W HOpMAaJIU3AIHS. 4 12

3akanka. [loBepxHOCTHas  3aKajka.
OTtnyck. Bune! otmycka.

2.3 [Tema 3. TepMomexaHudecKas 4 12
00paboTka. XUMUKO-TepMUYECKast
00paboTKa CTaJIN.
0630pHOE 3aHATHE MO TUCITUTUINHE 2 2
Hroro | 144 10 8 126

3.3  Conepxanue TUCHUNINHBI

Pasznea 1. Kee3o n cnjiaBel Ha €10 OCHOBE

Tema 1. Kommonentsl u ¢a3pl B cucteMe xene3o-yriepoia. [luarpamma ¢azoBoro
paBHOBecHsl (MeTacTaOMIIbHOE paBHOBecHe, (Da30Bble M CTPYKTYpHBIE COCTaBISIOIINE
’KEJIe30yTIIEPOIUCTHIX CIIABOB.).

Tema 2. Knaccudukanus crjaaBoB xeneza ¢ yriepogoM. Da3oBble M CTPYKTYypHBIE
MIPEBPAIEHHS B JKEIE30YTJIEPOJUCTHIX CIIJIaBax.

Tema 3. VYraepoaucTele cTanM, MX CTpyKTypa M CBOWcTBAa. BnmsHue yriepona Ha
CTPYKTYpPY U CBOMCTBA YIJIEPOJIUCTHIX METAJLIOB.

BiusiHue nocTOSTHHBIX MPUMECEN Ha CBOMCTBA METAJIOB.

Tema 4. Yyrynsl. Jlmarpamma (a3oBoro paBHOBeCHS 3IKeNe30-yriepona (CTaOuiabHOE
paBHOBecue). benblil u cepblil uyryHsl. Beicokonpounsiii uyryH. KoBkuil uyryn. CrnennanbHble

YyTYHBI.




Paszgen 2. Tepmuueckasi 00padoTKa MeTA/VIOB U CIJIABOB
Tema 1. IlpeBpamenue nepauta B aycTeHUT. [IpeBpaiieHuss nepeoxiakJI€HHOTO
aycteHura. [lepauTHoe npeBpaleHue, MapTEeHCUTHOE IIpeBpalleHre, OeHHUTHOE MpeBpalleHue.
OTnyck W crapeHue CTaid. BiusHue TepMudeckoid oOpabOTKM Ha MEXaHMYECKHE CBOMCTBA
CTaJIH.
Tema 2. Omxur u HopManuszauus. 3akanka. IloBepxHocTHas 3akanka. Otmyck. Bumabl
OTIIyCKa.
Tema 3. Tepmomexanuueckas o0pa®oTka. XHMMHKO-TepMHUYECKass 00pabOTKa CTau.
[lemenTanus, a30TUpPOBaHMUE, HUTPOLEMEHTALINSA, LIMaHUPOBAHUE. bopuposanue,
cuHIupoBanue, TP Py3NOHHAS METATH3AIHSI.

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHIA

3.4.1.CeMuHapcKue/IPaKTHUECKUE 3aHATUS
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHBI

3.4.2.J1abopaTopHbIe 3aHATHUS

JlaGoparopHasi pabora 1. BnusHue TemmepaTypsl HarpeBa Ha CTPYKTYpy M CBOWCTBa
cTajen.

JlaGoparopHasi pabota 2. BnusHue TemmepaTyphl HarpeBa Ha CTPYKTYpy M CBOWCTBa
cTajeu.

JlaGoparopHas padora 3. «BnusHHE CKOPOCTH OXJIAXACHHUS HA CTPYKTYPY U CBOWCTBA
cTajnen».

JlabopaTtopHas pabota 4. Bujsl oTmycka.

3.5 TemaTnka KypcoBBIX MPOEKTOB (KYPCOBBIX padoT)

1. Ocobennoctu 3akanku Hu3koyriaepoauctoit cramu (0,08 -0,15%C).

OcobeHHocTH 3aKaiku ctainu, conepxareit 0,8%C.

3. Tepmuueckas o0paboTKa yriiepoAMCTHIX HHCTPYMEHTANbHBIX cTajel (tuma Y §-

VY10).

Pexum Tepmuueckoit o6padotku cranu 40X Ha TBeprocts HRC 40-42.

Br160p pexxuma tepmuueckoi o0padoTku cranu POMS.

6. IlpeBparieHus npu oTmmycke 3akajeHHOH ctainu. CBoiicTBa TEpMUUECKU

00paboTaHHOM CTaIH.

CoiicTBa, cTpoeHue 0011ast XapaKTePUCTHKA U METOABI HCCIIEJOBAHUS METAJIIIOB.

Kpucrammu3zanms MmetamuioB. CTpOSHHE METATMYECKOTO CITUTKA.

9. MexaHnueckue cBOMCTBA U MiacTuyeckas negopmanus. Bunsl npounoctu. Biusnue
pa3NMUYHBIX (PAaKTOPOB HA MPOYHOCTH U TUTACTHYHOCTh METAIJIOB U TIYTH UX
YBEIUYEHUS.

10. Haksen 1 pekpuCTaILIH3aITHS.

11. Cranp 17T'1C: cioco6sl TepMHUECKON 00paOOTKH M CBOICTBA, MOTy4YaeMble B
pe3ynbTare Hee.

N

oA~
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12. BriusiHue CKOPOCTH OXJIaXK/IEHUSI HA CTPOCHHE U CBOMCTBA MEpIINTA.

13. Cranu, 17151 KOTOPBIX MPUMEHSIOT 3aKAJIKy M BHICOKHIA OTITYCK.

14. Ocob6ennoctu GopMUPOBaHUSI MAPTEHCUTHON CTPYKTYPHI.

15. OcHoBHBIE MPEBpaNICHUS B CTAIH MPU 3aKAJIKE U MOCIIEYIOIIEM OTITYCKE.
16. Omxuru I u I pona, nx ocoOeHHOCTH.

4, Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecIieYeHne

4.1 HopmatuBHble 10KyMeHTbI 1 'OCThI
HpI/I HN3YUCHUHN JUCHUIINIMHBI HC ITPEAYCMOTPCHBI

4.2  OcHoBHasi IuTEpaTypa

7. YueOHO-MeTOAMUYeCKOe U HH(OPMAITMOHHOE 00ecliedeHue
AUCUHUTLTHHBI

a) OCHOBHasl JIUTepaTypa:
1. Jlaxtun KO.M., JleontbeBa B.I1. MartepuanoBenenue: yueOHHUK 1Ji BY30B, 4 HU31.,
M., OO0 «M3nparensckuit oM AnbstHCe», 2009, 528 c.
2. MarepuanoBeieHre. YUeOHHUK JJIs CTyI. BbIcil. yueb. 3aBeneHuil / I.M.Bonkos,
B.M.3yeB — M.: m3garenbctBo Akagemusi, 2012, 400 c.
0) 10MOJIHUTEIbHAS JINTepaTypa:
3. Vapsnuna W10, Kypbarosa MN.A., [Tappenosckas O.A. MarepuanoBeneHue B
CXeMax-KOHCIEeKTax — yueOHoe mocobue, 4.2, M.: MY, 2008, 124 c.
4. MamMHOCTpOUTENbHBIE MaTepHalibl. MeTonuyeckue YykasaHus/ TOJ pen.
I''M.Bonkosa-M.: MI'TY «MAMM», 2009.
5. MarepuanoBenenue. MeToaudeckie yka3zaHusl K BBIIOJIHEHUIO JIAOOPATOPHBIX
pa6ot. Coct. N.A Kyp6atoBa, T.}O.CkakoBa, A.K.Bepuep, H.B.VueBarkuna.-M.:MI'I1Y, 2008,
32c.
6. CrneuuanbHble cTadd U CIuiaBbl (MaIlIMHOCTPOUTENbHBIE MaTepHalibl). YUeOHBIN
cupaBoyHuK. Coct. A.K.Bepuep.-M.:MI'1V, 2006,12 c.
7. Mapounuk MmetaoB U  cmmaBoB/ Ilox o6m.  Pex.  A.C.3yOuenko.-
M.:Mammnoctpoenue, 2013.-784 c.
8. Mapounuk MeTamioB u ciutaBoB/B.I'.Copokun, A.B.Bonocuukosa u ap; Ilog o6mr.
Pen. B.I'.Copokuna.-M.:Mammuoctpoenue, 1989.-640 c.

1. Teopust 06pabOTKM METAIIOB JABJIEHUEM [3IEKTPOHHBIN pecypc] : 3JIEKTPOH. Y4eOH.-
metoa. komiuteke auciuminael / H.H. 3arupos [u ap.] ; Cub. denepan. yu-t. — KpacHosipck:
UIIK CDVY, 2008. — on-line. URL: http://files.lib.sfu-kras.ru/ebibl/umkd/60/ (mata oOpamienus
18.10.2014). — Pexxum goctymna : CBOOOTHBIH.

2. OCHOBBI  TEXHOJIOTHUECKHX TIPOILECCOB OOpabOTKH METAUIOB  JIaBJICHUEM
[2JIeKTPOHHBIN pecypc] : AIEKTPOH. ydeOH.-MeTo1. Komiuieke auctuiuinabl / C.Bb. CuaenbHUKOB
[u ap.] ; Cub. denmepan. yu-t. — Kpacuospck: HUIIK C®Y, 2008. — on-line. URL:
http://files.lib.sfu- kras.ru/ebibl/umkd/72/ (mata oGpamenus 18.10.2016). — Pexum nocryma:



http://files.lib.sfu-kras.ru/ebibl/umkd/60/
http://files.lib.sfu-kras.ru/ebibl/umkd/72/
http://files.lib.sfu-kras.ru/ebibl/umkd/72/
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CBOOOIHBII.
4.3 JlomoaHUTEbHAS JTUTEpPATypa

3. Yuestaunaa W10, Kyp6artosa U.A., [Taphenosckas O.A. MarepuaioBeicHHE B CXeMaxX-
KOHCIIEKTaxX — yueOHoe mocobue, 4.2, M.: MI'I1Y, 2008, 124 c.

4. MamurHOCTpOUTENbHBIE MaTepuanbl. Meroauueckue ykasanus/ mox pena. .M.
Boakosa-M.: MI'TY «MAMM», 2009.

5. MarepuanoBenenue. Metoauyeckie yka3aHHUs K BBIIOJHEHHIO JaOOpaTOpPHBIX padoT.
Cocrt. N.A. Kyp6arosa, T.FO. CkxakoBa, A.K. Bepuep, H.B. YueBarkuna.-M.:MI'1VY, 2008, 32 c.

6. CnenumanpHbple CTany M ciuiaBbl (MalIMHOCTPOUTENBHBIE MaTepHalibl). Y UueOHBIH
crpaBouHuk. Coct. A.K. Bepuep.-M.:MI'Y, 2006,12 c.

7. Mapouauk wmertaiioB W cmwiaBoB/  Ilog  o6m. Pen.  A.C.3y0uenko.-
M.:Mammunoctpoenue, 2013.-784 c.

8. Mapounuk metayuioB u criaBos/B.I". Copokun, A.B. BomocaukoBa u np; ITox o6mr.
Pen. B.I'. Copokuna.-M. MammuHoctpoenue, 1989.-640 c.

4.4  DiaekTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl

1. Tepmuueckas 00paboTKa METAIOB U CILJIABOB

https://online.mospolytech.ru/course/view.php?id=10191

45 JluueH3HOHHOe ¥ CBOOOJHO pacmpocTpaHsieMoe TMpPOrpamMMHoOe
o0ecrevyeHue

Ne HanmenoBanmue | Pazpadoruux IO HJoctynHocTh Ccblika Ha Exunbiii
(mpaBoo0J1agaTeJib) (IMeH3HOHHOe, | peecTpP POCCUIICKUX
cB000IHO nporpamm st IBM n
pacnpocrpansieM | B/l (mpu Hasmm4uum)
oe)
1. Moii Oduc OO0 "HOBBIE JIuiieH3nOHHOE https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOI'M" 1d=943375

46 CoBpemeHnHble npodeccHoHATbHBIE 0a3bI JAHHBIX U HH(POPMAIIUOHHBbIE
CIIPABOYHbIE CHCTEMbI

HocTynu
Ne HaumeHoBanue Ccblika Ha pecypce
oCTh
HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI
1. | Mndopmanuonnse pecypest Cern http:// www.consultant.ru JIOCTYIHO
KoncynprantlIimtoc



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
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JIeKTPOHHO-0UOINOTEYHbIE€ CHCTEMbI

Jlanp https://e.lanbook.com/ JloctymHa B ceTu
1. Uureprer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop.ru/ | loctymnHa B cetn
2. HNuTtepHet 6e3
OTpaHUYCHUIN

IIpodeccnonanbubie 0a3bl JAHHBIX

baza nanHbBIX HAyYHOH 3IIEKTPOHHOMN http://www.elibrary.ru HoctymHo
1. | 6ubnuorexn

(eLIBRARY.RU)

d. MarepuajbHO-TeXHHYECKOE 00ecIeyeHue

Aynuropun kadenpel «Mertamnyprusi» aBl204, aB1205, aB1206, aB1206a ocHaleHbI
HOYTOYKaMH, TPOEKTOPOM, SIKPAHOM, YIEOHBIM MATEPHAIIOM.

6. MeToauveckue peKOMeHIaluu

6.1 Meroanueckue peKOMeHIANUM ISl IPeNoAaBaTe/is M0 OPraHu3anuu
00y4eHust

[Tpu opranuszanuu y4eOHBIX 3aHSATUN (JEKUMH, CEMUHApOB, MPAKTUYECKUX 3aHATHUH,
71a00paTOPHBIX, CAMOCTOSITENIbHBIX U BBIMTYCKHBIX padOT, a TaK)Ke€ KYpCOBOI'O MPOEKTUPOBAHMS)
CJIeIyeT HCII0JIb30BaTh 3JIEMEHThl MHTEPAKTUBHOIO OOy4YeHHUsS! Ha BCEX 3Talax JJisi BOBJIEUEHUS
CTYACHTOB B ITpoLeCC MTO3HaHUA. J{J1s1 3TOro 1enecoodpa3Ho UCIOIb30BATh CIAEYIOIUE (POPMBI:

— JIMAJIOroBoe 0OydYeHHE, B X0/Ie KOTOPOTO OCYIIECTBISETCS B3aUMOJICHCTBUE
NperoJIaBaTess U CTYICHTA;

— MOJICIIMPOBAHKE, TO €CTh BOCIPOU3BEJACHHE B YCIOBHAX OOYYCHHS I10
JTAHHOM TUCIUIUTMHE MPOIIECCOB, MPOUCXOISIINX B PEAIbHOCTH;

- KOMITBIOTCPU3alIHA O6y‘-IeHI/I5[ JJIA I/IHTeHCI/I(i)I/IKaI_[I/II/I u paciiupCHUA
BO3MOXKHOCTEH 00pa30BaTeIbHOTO MPOIIECCa;

— WCIIOJIb30BAHNUE CPEJICTB HAIJIAJHOCTU: CTEHIbl C KOMIUIEKTOM Y4eOHO-
METOAMYECKON JMTEpaTyphl, IUIAKaThl IO TeMaM, HaTypHble OOpa3lbl, MYJIbTUMEIUIHbIE
CHCTEMBI, KapTOTEKy Y4eOHBIX BUJCOCIIAi0B U BUJCO(DUIBMOB U JP.

6.2 Meroauyeckue YyKa3aHus I8 00y4YalOIIMXCS 1O  OCBOEHHIO
JAUCHHIIHHBI


http://www.elibrary.ru/
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JUisi MakCUMajbHOW WHAMBHUIYAIM3ALUU JESITENbHOCTH CTYIEHTa, YUYEOHBIM IUIAHOM
IIpelyCMaTPUBAETCS BPEMs Il CAMOCTOSITEIIbHOM paOOThI.

Cpenn OCHOBHBIX BHJOB CAaMOCTOSATENBLHOH paOOThl TPAJAWIHOHHO  BBLACISAIOT:
TBOPUYECKYIO JICATEIBHOCTh CTYJICHTA B ayJUTOPUH, MNpPU BHEAYAMTOPHBIX KOHTAKTaX C
IpernoaaBaTeeM Ha KOHCYJIbTalMSAX M JOMAlIHEH MOATOTOBKE K JIEKLIUSAM, CEMHHApPCKUM U
NPAaKTUYECKUM 3aHSATHSIM, 3a4eTaM M JK3aMeHaM, MpE3eHTAlWsM M JOKJIAJaM; HalucaHHe
pedeparoB, BHIIOTHEHHE JTA0OPATOPHBIX M KOHTPOJIBHBIX padoT; ydacTUE B HAyYHOH paboTe H

mp.
Lenb caMocTOSITEBHON PabOTHI CTYIEHTa — OCMBICIEHHO M CAMOCTOSITENIFHO paboTarh
CHavajga C Yy4yeOHBIM MaTepualoM, 3aTeM C Hay4yHOW HHQOpMalMen, 3al0KUTh OCHOBBI

caMoopranm3aiiiu M CaMOBOCIIMTaHUSA C TEM, YTOOBI INpUBUTb YMCHHC B JanbHenIeM
HCIIPCPBIBHO IMOBLIIIATL CBOKO HpO(beCCI/IOHaJ'IBHYIO KBaJ'II/I(bI/IKaI_[I/II-O.

[TnanupoBaHre BpEMEHH Ha CaMOCTOSATEIBHYIO paOOTy CTyIEHTaM JIy4Ille OCYIIECTBIISATH
Ha BECh CEMECTp M NpEeAyCMaTpUBATh DErYJISIPHOEC IOBTOPEHHE MPOWICHHOTO Y4eOHOTO
MarepHania.

Jnist Gosee yrimyOIeHHOTo H3y4YeHUsT PEKOMEHIYETCs MCIIOIb30BaTh U3JaHNs, YKa3aHHbIE
BCITMCKE JIONIOJIHUTEIIbHON JIUTEPATYPHI.

1. ®oH/1 O1IEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!
I[J'Ifl KOHTpPOJIA YCIICBAEMOCTH M Ka4YeCTBa OCBOCHUA JHUCHUITIIMHBI HaCTOHHIeI\/JI

IIPOrpaMMOi IPEAYCMOTPEHBI CIEAYIOIINE BUBI KOHTPOJIS:
- KOHTPOJIb TeKYILEH yCreBaeMOCTH (TEKyIIUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (3a4er).

7.2 kana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

DopMa NPOMEKYTOYHON ATTECTALMM: IK3aAMEH.

[Ipomexyrounass arrectarus oOydaromuxcss B (opMe dK3aMeHa MPOBOAUTCS IO
pe3ynbTaTaM BBIIIOJIHEHUS BCEX BUAOB YUueOHOU paboThI, MPEIyCMOTPEHHBIX YU4EOHBIM IJIaHOM
M0 JAHHOW MUCHUIUIMHE (MOMAYINIO), TIPU 3TOM YYUTHIBAIOTCS PE3YNbTAThl TEKYIIETO KOHTPOIS
yCcIeBaeMOCTH B TeueHue cemecTpa. OIEHKa CTENeHU JOCTHXKEHHUS OO0yJarolIuMHUCS
MJIAHUPYEMBIX ~ pe3yJbTaTOB  OOy4YeHHUS MO  JUCHUIUIMHE  (MOJYJIIO)  TPOBOJUTCS
MpernoiaBarTesieM, BEAYIIAM 3aHATHS 10 JAUCHUIUIMHE (MOIYJII0) METOJOM SKCHEPTHOU
oneHku. Ilo uroraMm mpomexyToyHOW aTTecTaluy MO JUCUUIUIMHE (MOAYNIO) BBICTABIISETCS
OIIEHKA «OTIUYHO», «XOPOIIO», «yIOBIETBOPUTEIBHOY» WIN «HEYIOBIETBOPUTEIBHOY.

OO0s3aTeLHBIMU YCIOBUSAMH IOATOTOBKH CTYACHTa K HpOMeXCYTOqHOﬁ aTTeCcTalluu
SABJIICTCA BBIIIOJTHECHUEC CTYACHTOM BCEX MPEAYCMOTPECHHBIX (bOpM TEKYIIETO KOHTPOJIA.
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HIxana
OLleHMBaHUA

Onucanune

OTJINYHO

BremonHeHsl Bce BHIBI Y4€OHOW pabOThI, MPEIyCMOTPEHHBIE paboueit
nporpammoil. CTyIeHT JIEeMOHCTPUPYET COOTBETCTBHME 3HAHWM, YMEHUH,
HABBIKOB, MPEAYCMOTPEHHBIX MPU HU3YYEHUU AUCLHMUILIUHBI, OIEpUPYET
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSMH, HABBIKAMH, NIPUMEHSET HX B
CUTYallMsSX TOBBIIICHHOW CIIO)KHOCTU. [Ipu 3TOM MOryT OBITH JOMYIIECHBI
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPyJHEHUS IPU AHATUTHUECKUX
omepanusax, IEepeHOCe 3HAHMM M YMEHHMM Ha HOBBIE, HECTAaHJApPTHBIC
CUTYallUH.

Xopo1iio

BeimonHeHsl  Bce  00s3aTeNIbHBIC  YCJIIOBHSL TMOJITOTOBKH CTYACHTa K
MPOMEKYTOUYHOM aTTECTALMU, PETYCMOTPEHHBIE IPOTrPAMMON AU CIUILIHHBI.
OOyuJatomuiics JeMOHCTPHPYET YAaCTHYHOE COOTBETCTBUE CIIEAYIOIIHNX
3HaHWI: OCHOBHBIX crioco6oB OMJI, Teopuu mpoueccoB, HO JOMYCKAIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IMPU AHAIUTHUYCCKUX
oIepanusx.

VY nosnerBopu-
TEIbHO

BremonHeHsl  Bce O6H33T€JII>HI>IC yCioBuA MNOAIOTOBKHM CTYACHTa K
IIPOMEKYTOUYHOM aTTECTAllUH, IPEIyCMOTPEHHBIE TPOTrPAMMON JUCHUITIINHBL.
OOyyaromuiicss J1€MOHCTPUPYET HEMOJIHOE COOTBETCTBUE CIIEIYIOIINUX
3HaHUU: OCHOBHBIX cmoco6oB OMJI, Teopum mporeccoB. JlomyckaroTcs
3HAYUTENbHbIE OIUOKU, MPOSBISIETCS HEAOCTATOYHOCTh 3HAHUM, MO PAAy
MoKa3arenei, 00yJaroImuiics UCTIBITHIBACT 3HAYNTENbHbIC 3aTPYAHEHUS MIPU
OINEPUPOBAHUM 3HAHUSMHU IIPU UX IEPEHOCE HA HOBBIE CUTYALUU.

Heynosnerso-
PpUTEIBHO

He BbimonHeHbl 00s3aTesbHBIE  YCIOBHMSI TMOATOTOBKM  CTYAEHTa K
IIPOMEKYTOUYHOM aTTECTALMU, IPELYCMOTPEHHBIE ITPOrPaMMOM IUCLUTIIINHEI,
NJIN CryneHT AEMOHCTPHUPYET HENOJIHOE COOTBETCTBUE 3HAHMM, YMEHUH,
HAaBBIKOB, IPELYCMOTPEHHBIX INPH HM3YYEHHM JUCLUILUINHBI, JOIYCKAKTCA
3HAYUTENIbHbIE OIIMOKM, NPOSBISETCS  OTCYTCTBUE 3HAHUN, YMEHUH,
HaBBIKOB M0 psAy IIOKa3areiaed, CTYAEHT WCIBITBIBAET 3HAYUTEIbHBIC
3aTPyHEHMS IIPU ONIEpUPOBAHUM 3HAHMSMHU M YMEHUSIMU IIPU UX MEPEHOCE
Ha HOBBIC CUTYaLlUH.

7.3  OueHo4HbIe cpeCcTBa

7.3.1. Texyuuii KOHTPOIb
B mnpouecce oOyueHHMS HCIOJB3YIOTCSI OLIGHOYHBIE CPEACTBA PYOEKHOro KOHTPOJIS

YCII€BAEMOCTHU U ITPOMCIKYTOYHBIX aTTeCTaHI/Iﬁ " CIICAYIOIIHUE BUIBI CaMOCTOSTCIbHOU pa6OTBII

- YTCHHUC peKOMeHHyeMOﬁ JIMTCpATypbl IIpU  MMOATOTOBKC K  JICKIIMOHHBIM,
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IIPAKTUYECKUM U CaMOCTOSITENIbHBIM (KOHTPOJIBHBIM) 3a/IaHUSM;
—  OJIaHKOBOE€ ¥ KOMIIBIOTEPHOE TECTUPOBAHHE;

—  pedepatsl, noknaaasl Ha CHK.

[InanupoBaHue BpeMEHU Ha CAMOCTOATEIbHYIO pabOTy CTyJEHTaM JIydIlle OCYIIECTBISTh
HA BECh CEMECTp M TMPeIyCMAaTPUBATh PETYJSIPHOE TOBTOPCHHE TPOMJICHHOTO Y4eOHOTO
MaTepuaia.

Jliia Gonee yriiyOJIeHHOTO U3YY€HHUs PEeKOMEHAYETCsl UCIOJIb30BaTh U3JaHUs, yKa3aHHbIE
B CIIMCKE JIOMTOJTHUTEIBbHON JTUTEPATYPBI.

HJ’ISI pacuinpCHUs 3HAHHHI CICAYET HCIIOJIB30BAaTh TAKXKC CBCACHHUA, IIOJYUCHHBIC W3
I/IHTepHeT-I/ICTO‘{HI/IKOB Ha COOTBCTCTBYIOLIUX CaﬁTaX, d TAKIKC ITPOBOJHUTD ITOMCK B PA3JIMYHBIX
cucreMax, Takux kak Yandex, Rambler, u nons3oBarbcs CIIEIUAIN3UPOBAHHBIMU CaWTaMHU,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu napyrummu,
PECKOMCHAOBAHHBIMU MPEIIOAaBaTCIIEM Ha JICKIIMOHHBIX 3aHATUAX.

7.3.2. IlpomexxyTouHas aTTecTarus
[lepedyeHb KOMIIETEHIIMI C YKa3aHUEM ITAroB UX (OPMUPOBAHUS B MPOIECCEOCBOCHHUS

00pa30BaTeIbHOI NPOrpamMMBbl.
B pesynmprate OCBOGHHS AMCHUIUIMHBL  (MOAYNsi) (QOPMHPYIOTCS — CIEAYIOIINE

KOMIICTCHITUH
Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUalOLIUiiCS
KOMIIeTEHIIUH JI0JIZKeH 00J1a1aTh
ITK-1 CrnocoOHOCTBIO BBIOMpPATh METOMBI IJIAHHUPOBAHUS, TOATOTOBKH U
MIPOBEACHUS MCCIICIOBAHUM, HAOJIIOJCHUM, WCIBITAHUN, U3MEPEHUN U
MPUMEHATh WX Ha TMpPaKTUKEe, aHaAJIW3UpOBaTh, 0OpadaThIBaTh W
MPEACTABIATH PE3YJIbTATHI
[1K-2 [IK-2. YMeHueM CBSI3bIBaTh TEXHOJOTMUYECKHE TMPOIECCHl U OOBEKTHI
METAJUTYPTUYECKOI0 MPOU3BOJICTBA CO CBOMCTBAMU METAJUIA, ChIPbS U
PacXOIHBIX MaTEPUAJIOB.

B mporuecce ocBoeHusi oOpa3oBaTenbHON NpPOrpaMMbl JTaHHBIE KOMIIETEHIMH, B TOM
YHCIIe UX OT/AEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS TIO3TAITHO B XOJI€ OCBOCHUS 00YJaIOIIUMHUCS
JUCHMIUIMH (MOAYyNEel), TMpakTUK B COOTBETCTBUM C YYEOHBIM IUIAHOM U KaJICHIApHBIM
rpaduxom yueGHOro mpoiecca.

KoHTpoJsibHBIE BONPOCHI K 3K3aMEHY

1. Knaccudukarius BHI0B TEPMUYIECKON 00pabOTKH (nepeuuciums).
2. PasnoBunHoCcTH OoT)uTa |-r0o pona (nepeuuciums).


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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3. Iloaseprarot 1M CIAUTKYU U3 YIIIEPOJUCTBIX CTale FTOMOr€HU3allMOHHOMY OTXKUIY?
4. Ilpu kaKoif TeMIiepaType HOBEPTaioT JIETHPOBAHHBIE CTATH TOMOTEHU3AIIHOHHOMY OTXKHUTY?
5. Kakoli mporecc npoucxoauT Ipy peEKPUCTAIUIN3ALMOHHOM OTKUTe?
6. [latb ompezeneHne JOpeKpUCTAIIU3ALMOHHIO OT/KUra.
7. YTo NOHMMAIOT 1O/ HAKJIETIOM?
8. Pa3nuuue cBOWCTB B 3aBUCUMOCTHU OT HallpaBJIEHUs] HOCUT Ha3BaHHE
- TeKCTypa
- QHU30TPOIUS
- U30Tponus
9. CHATHE UCKaXEHMH pELIeTKH B Ipolecce HarpeBa Jae(OopMHpPOBAHHOTO MeTaia
Ha3bIBAETCS
- BO3BPaTOM
- IIOJINTOHU3ALEN
- peKpucTaUIM3aIen
10. bonpmias crenens nedopmanuu
- 3aTpyJHSAET HPOLeCC PEeKPUCTAIIM3ALMHY M MOBBIIIACT MUHUMAIBHYIO TEMIIEpaTypy
PeKpUCTAIUIM3ALIY;
- obJierdaer mpouecc peKpUCTaIM3aluy U MOBBIIIAET MUHUMAJIbHYIO TEMIIEPATYpPyY
peKpUCTaUIN3aLUY;
- o0yeryaer mpouecc PeKpUCTAIUIM3ALUN U CHUXKAET MUHUMAJIbHYIO TEMIIEpaTrypy
peKpucTaIU3auu

11. Omxur, yMEHbIIAIOMNN HAMIPSDKEHHUST — 3TO TepMHUYEcKasi 00paboTKa, Ipu KOTOPOH
TJIaBHBIM IIpoIieccoM siBisietcs (Hyoicnoe noduepkuymu)

- TIOJIHAS WJIM YaCTUYHAs peslaKcallisi OCTaTOUHbIX HaNPSLKEHUH;

- U3MEHEHHE CTPYKTYPbI METaJLIA.

12. KakoBa kpuTHueckas creneHs aedopmannuu

-10-20%
-15-25%
-3-8%

13. YTo mpoucxXoIuT NMpu OTKUre 2-ro poja?
14. Kakue npeBpalieHus MpoucxoasaT Npu TepMudeckoi o0paboTke ctanu?
15. I1pu kakux TemnepaTypax MpoTeKaeT NpeBpalleHHe NepianuTa B ayCTeHUT?
16. TIpu kakux TemIeparypax npoTeKaeT MPeBpanieHue ayCTeHUTA B TIEPIUT?
17. Ilpu xakux Temreparypax MpoTeKaeT MpeBpalleHne MapTeHCUTAa B EPIUT?
18. Bo3MOKHO J1 TIpeBpaIieHue MepanTa B MapTCHCUT?
19. Kak Ha3pIBaeTCsl pa3Mep 3€pHa, MOJyUYEeHHBIH B CTAIM B pe3yjbTaTe TOM MM MHOM
TepMHYECKOH 00paboTKU?
20. Ha cBoiicTBa cTanu BAUSET TOJIBKO
- IEUCTBUTEIBHBIN pa3mep 3epHa
- HACJIeJICTBEHHBIN pa3Mep 3epHa
- pa3Mep 3epHa He BIUsET
21. TexHOJNOTHYECKUH TIpoOIecC ropsueii 00pabOTKH onpeesieTcs
- HaCJIEICTBEHHBIM 3€pHOM
- IEHCTBUTEIHHBIM 3€PHOM
- pa3MepoM 3epHa He olpeeseTcs
22. HacneCTBEHHO MEIKO3CPHHUCTAS CTATh
- HE CKJIOHHA K TIeperpeBy
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- CKJIOHHA K TIEPErpeBy
- UHTEpBaJ TeMIepaTyp 3aKajdKi He UMEET 3HAYCHHUS [ ITOU CTalu
23. Bce criokoiHbIe MapKH CTaIH
- HACJIEJICTBEHHO MEJIKO3EPHHUCTHIC
- HACJIEJICTBEHHO KPYITHO3EPHUCTHIE
24. Bce KUIMSIIIHE MapKH CTalH
- HACJIEJICTBEHHO KPYITHO3EPHUCTHIE
- HaCJEJCTBEHHO MEJIKO3EpPHUCTHIE

25. Jlaiite onpernenenre 3aKaiky ¢ MOJTUMOP(HBIM MPEBpaILCHUEM.
26. Ilpu xaxoii TeMrepaType IpoTeKaeT MapTEHCUTHOE TIPEBpaIieHre?

27. Ilpu ayCTEeHUTO-MapTEHCUTHOM IIPEBPAILICHHH TPOUCXOTUT:

- TOJIBKO MepecTpoiika peleTku 0e3 N3MEHEHUs KOHIIEHTPAlUU pearupyrimux a3
- IEPECTPOiiKa PEIIETKH 1 N3MEHEHHE KOHIICHTPAIlUH pearupyromux has

- TOJIbKO U3MEHEHHE KOHIICHTPAIlUU pearupynmux a3z

28. J1ns KpUCTaIINYECKON CTPYKTYpbl MapTEHCUTA XapaKTepHa
- TETPAroHaJIbHOCTh
- T€KCaroHaJbHOCTh

29. MapTeHCUTHOE NPEBPALICHHE B CTAIAX
- HeoOpaTumo
- o6paTumo

30. TemnepaTypa npeBpalieHUs ayCTEHUTa B MApTEHCUT
- HE 3aBUCHUT OT CKOPOCTH OXJIAXJECHUS
- 3aBUCHUT OT CKOPOCTH OXJIAXKJICHUS

31. Yem MOxeT OBITH OIIaCHA 3aKaJika B BoJE?
- Bo3HuKHOBEHHEM OOJBIIMX OCTATOUHBIX HANPSYKEHUI 1 KOPOOJIEHNEM U3/IeNni;
- HE OIlacHa.

32. laiiTe onpe/ienieHne KpUTHUECKON CKOPOCTH OXJIAXKICHHUS.
33. UTo moHUMAIOT 01 TPOKATMBAEMOCTHIO?

34. Bce nerupymomue 31eMeHTh

- TOPMO3SIT POCT ayCTEHUTHOTO 3epHa

- YCKOPSIFOT POCT ayCTEHUTHOT'O 3€pHa

- HE BJIMSIOT HAa POCT ayCTEHUTHOTO 3€pHA.

35. Beerna nmu 3akaska MpUBOJUT K YIPOYHEHHUIO?
- la
- Her
36. [Ipumenuma s 3akanka 6e3 HoMMMOP(HOTO NPEBpAIIEHHS K YACTHIM MeTaJliiamM?
-Jla
- Her



