/

MHHUCTEPCTBO HAVKHU U BBICHIEI'O OBPA30OBAHMS
POCCUHCKOW ®EJIEPALIMN

DenepanbHOE rOCYAaPCTBEHHOE GIOUKETHOE obpasoBatebHOe yupeik/IeHIe
v BbICLIETr0 00pa3zoBaHms

«MarHuToropeKHii rocy 1apeTBEeHHbI TeXHHYECKHIT YHHBCPCHTET
um. I.M. Hocosay —~
A3

(=25 VABEPKTIATO:

lt‘ _";)_‘ll‘\?cm'op Hlub'qu‘}‘_[u Nl\'.“lili(.l_\[)l HH.
; \1am€uoc1*poczgmn .\_lgl}Tjiej_)muom paboTKH

>

&/ A.C.CasuHos
§Z 70> 2018 1.

PABOYAS [TPOI' PAMMA JIMCLIMTUIMHBI

«MHHOBALIMOHHBIE TEXHOJIOTUU IIPOU3BO/ICTBA CITEILH-
AJIbHBIX CTAJIEN U CIIJIABOB»

Hanpagiense noaroroskn

22.06.01 — TexHONOrHH MATEPHAJIOB

Hanpasnennocrs

MCTLL'L'I)'pI‘Hﬂ HCPHBIX, UBCTHLIX H PEAKUX MECTAIOB

Yposenb Bbiciero o6pasoBanis
[loaroToska ka/poB BbicwIeH KBaTHpUKAIAN

Dopma 00yuenus

OuHast

Wucruryr MeTannyprun. MamHOCTPOCHHS 1 MaTepuaiooGpadoTKil
Kadenpa Texnonornu MeTamIYprin u IMTEHHBIX NPOLECCOB
Kype 3
Cemectp

w

el

Mal‘H HTOI ‘OpCK
2018 r.




- PaGovuas nporpasima cocranaena wa ocnose ©1'0C BO no NANPARICHING HOIroTonXs 22.06.01
Texnonornm Marepuanon, NTRepACIeHNOro npikasom MOstH PO N 888 or 30,07.2014

, Padoyas nporpavma pacemotpena n oodpena Ha saceaanm Kupeapar TexHo0008 Menwi-
TYPTHH B ANTEHAHBIN n1poieccos «04n centsdpa 2018 (nporokosn Ne 1)

3as. Kadeapoit — /K. H, Baosun

PaGouas nporpamma 010GpeHa METOAMMCCKOM KOMMUCCHET IHCTHTY Tt METWLAVPUINL, MAITHHO=
crpochus 1 Marepranoodpaborkn «02» okrsdps 2018 (npotokon Ne 2)

—

‘//k
lpencenarein < AC.Casnnon

|
\ \

Ilporpamma cocrasacna:

Fpodeccop kad. TMHJITL 10KT. Texn. nayk. npodeccop W
445 i ' BABireen

Peltensenr:

Yaen anccepranmontoro cosera J1212.111.01
3as. kapepoii obutedt meraLayprin [OxHo-Y panexoro
CXH HAYK

TOCYAAPCTRCHHOTO YHHBEPCHTETR. PO, [1-p. i
-
M’*A VLB, Hymanon



JIHCeT perucTpanu H3MeHeHHH | 1OI0/IH eHHIH

No Pazpen PIIJ{ Kpatkoe conepxanue Jata, No Iloamuce 3aB.
w (MomyIis) H3MEHEeHHU s/ TOMOTHEHUS MIPOTOKOJIA Kadenpoit
3aceaHisA
Kadenpsl
1 3,4,6,7 KoppektupoBka padoueit
[IPOrPaMMBI Nel ot %’W//
04.09.2019 S
2 8 AKTyamu3amus yae6Ho- Nel ot
METOJIHYECKOr 0 H 31.08.2020 %W//
HH(}OPMAITHOHHOTO =

o0ecreueHUs JUCITUILIHHBI




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IesnssMu ocBOeHUSs AUCUUILINHBI «VIHHOBAIMOHHBIE TEXHOJIOIMH IPOU3BOJICTBA CTAJIEH U
CIUIAaBOBY» SIBJIAETCS IMOAPOOHOE 3HAKOMCTBO C OCHOBHBIMHM BHUJAMHU CIIEHUAIBHBIX CTaJCH,
IPUMEHSEMbIX B NPOMBIIUIEHHOCTH, UX COCTaBOM, CTPYKTYpPOH, CBOWCTBAMM M TEXHOJIOTHEH
BBIIIJIABH U TEPMUYECKOH 00pabOTKH, a TaKkKe pa3BUTHE y aCMUPAHTOB JIMYHOCTHBIX KAuecTB, a
Takxe (GopMHpOBaHUE 00LIENPO(ECCHOHAIBHBIX KOMIIETEHIIUHM B COOTBETCTBUU € TPEOOBAHUAMU
@I'0OC BO no nanpasnenuto noaroroBku 22.06.01 TexHonoruu Matepuanos.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuuninHa MHHOBAIIMOHHBIE TEXHOJOTHM MPOU3BOACTBA CIEHHAIBHBIX CTajed |
CIUTaBOB BXOJUT B BAPUATUBHYIO YacTh y4eOHOTO I1aHa 00pa30BaTeIbHON POrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHUPOBaHHBIC B pe3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

TexHonoruu mpon3BoAcTBa 1 00pabOTKU MaTepHAIOB B METAJLTYPTUU

3Hanus (YMEHUS, BIaJICHUS), TOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

[IpencraBienne Hay4yHOTO AOKJIaAa 00 OCHOBHBIX pe3yibTaTax nmoArotosineHHoi HKP

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynprare ocBoeHus AMCUUIUIMHBL (Moayiyis) «VIHHOBAIIMOHHBIE TEXHOJIOIHH
IPOM3BOJICTBA CHEIMATIBHBIX CTAIeH U CIIaBOB)» 00yUaIOIMNCSA TOJIKEH 00J1a1aTh CIeIyI0IUMU
KOMIETEHIMSIMU:

CtpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETCHIINHU

[TK-1 criocoOHOCTh aHAMU3UPOBATH MOJHBIA TEXHOJIOTMUYECKUN LUK MOTYYeHUs U 00paboTKu
MaTepHuasoB

3HaTh napaMeTpsl pa3sHOOOPA3HBIX MPOLECCOB TEXHOIOTUYECKOTO IUKIIA
MOJTy4eHUs U 00pabOTKH CIIeIMabHBIX METAJUIOB M CILIAaBOB

YMerb BBITIOJTHATH MUCCIIEI0BAHUS METAJUTYPrHYECKUX MTPOLIECCOB, 000PYA0BaHUS U
METAJUIONPOIYKIIMH B 00JIACTH MOJIyYEHHsI CIIEIHATIBHBIX METAJIIOB U
CIUIABOB, B TOM YHMCJIE C IPUMEHEHUEM METOI0B MaTEMAaTHYECKOTO
MOZEIIMPOBAHUS

Braanets MPOBCACHUA TCOPCTUUCCKUX U SKCIICPUMCEHTAJIBHBIX HUCCIIEA0BaHUI
IIPOIECCOB IMMPOMU3BOJCTBA CIICHUAIBHBIX MCTAJUIOB U CIIJIABOB B KAYCCTBE
BCAYUICTO UCITOJIHUTECIIA ¢ HPUMCHCHUECM KOMIIBFOTCPHBIX TEXHOJIOTUI




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OOmast TpyA0EeMKOCTh JUCIUIUIMHBI COCTABIISIET 2 3aYETHBIX €IMHUI] /2 akaj. 4acoB, B TOM
qucie:
— KOHTaKTHas paboTa — 13 akaJ. yacos:
— aynutopHas — 13 akaj. 4acos;
— BHeayautopHas — 0 aka. yacoB
— caMOoCTOsITeNbHAs paboTa — 59 akaj. 4acos;

dDopMa arrecraluu - 3a4€cT

AynuropHas ) =
o | xomraxTHAS pabota E 3 dopma TeKyIIEero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) g2 . p Kon
S g ©| camocrosATenbHON | ycIeBaeMOCTH U
JUCLUTUTAHBI 3 [ ., | xoMnereHK
O 2 £ paboThI MIPOMEKYTOUHOM
na0. | mpakr. | 58
Tlex. Z'g aTTecTaluu
3aH. 3aH. O &
1. Conepxanue Kypca
[ToBTOpenue
PO IEHHOTO
Marepuana,
1.1 CtpoutensHsle CTaIN 4 18 | camocTosTensHOe | YCTHBIH ompoc IK-1
n3ydeHue
Mmarepuana o
TeMe JICKIINU
[ToBTOpeHue
PO IEHHOT O
1.2 MammHOCTpOUTETBHBIE Marepuana,
CTaJl pa3In4HOrO 2 12 | camocTosTensHoe | YCTHBIH ompoc IK-1
Ha3HAYCHHS n3ydeHue
Mmarepuana o
5 TeMe JICKIIUH
IToBTOopenue
MPOIIEHHOT O
MaTrepHuaia
1.3 NHcTpyMEHTATbHBIE ’ .
Py 3 16 | camocrosTensHOe | VCTHBIN onpoc TIK-1
cTanu
n3ydeHune
Marepuana o
TeMe JICKIIUU
[ToBTOpEeHue
. MPOKJICHHOTO
1.4 Koppo3uoHHOCTOWKYE, POHAL
XKapOCTOMKHE U marepnaia, [TucemeHHBIN
p 4 13 | camocTosTENnEHOE IK-1
JKapONPOYHBIC CTATH U orpoc
U3y4yeHHe
CILJIaBbI
Marepuana o
TeMe JICKIIUU
Wroro no pazneny 13 59
Hroro 3a cemectp 13 59 3auéT
HToro mo aucuuILTNHE 13 59 3a4er IK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jisi  peanu3anuu  TPEAYCMOTPEHHBIX  BHJOB  y4eOHOM pabOTBl B KauecTBe
06p2130BaTeJ'IBHBIX TEXHOJIOTHH B npenogaBan AUCHHUIIIMHBI ((I/IHHOBaL[I/IOHHBIe TEXHOJIOTUHU
IPOM3BOJICTBA cTanei u CILIAaBOBY UCTIOJIB3YIOTCS TpaTUIIMOHHAS u
MOAYJIBbHO-KOMIICTCHTHOCTHAA TCXHOJIOTUU. Hepe,uaqa HGO6XOI[I/IMBIX TCOPCTUUICCKHUX 3HAHUHU U
(dbopMHpOBaHHE OCHOBHBIX NpEACTaBICHUNH 1O Kypcy «/HHOBalMOHHBIE TEXHOJIOTUU
MPOM3BOJICTBA CTAJIC W CIUTABOB» MPOUCXOAWT C HCIIOJIB30BAHMEM HAYYHBIX pa3paboTok
poeCcCOPCKO-TIPENOAaBaATEIILCKOTO  COCTaBa  Kaenpbl METAUTyprUd W XHUMHUYECKHUX
TEXHOJIOTHH, pa3JaTOYHOr0 MaTepuaia, Mpe3eHTaluil.

B  kayecTBe MHTEPaKTHBHBIX METOJOB  HUCIOJNB3yeTCsl  ydyeOHas  JUCKYCCHS,
MpEeICTaBIISIIOIIas CO00M Oecey, B X0/1e KOTOPOi MPOUCXOIUT OOMEH B3TJIS,IaMU TI0 KOHKPETHOM
npobneme. JlaHHBIA METOIl HCHOJB3yeTCsl NpU COOECeOBAaHHUAX MO OOCYXKICHHIO HTOTOB
BBITIOJTHCHU A 3aI[aHI/II>'I Ha 3aHATHUAX.

CamocrosTenbHas paboTa acMPAaHTOB CTUMYJIHPYET K CAMOCTOSTEIbHOH MpopaboTKe
TEM B MPOLHECCE HU3YYCHHA WM MNOATOTOBKHM K YCTHOMY M INHUCBMCHHOMY OIIPOCY, a TAKKC K
UTOTOBOM aTTeCTallnH.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXCsl
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTAaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

I'epacumoBa, A. A. Maremarndeckue METOAbl B HWHKWHHUPUHIE METAJUIyprHYeCKOro
00opymoBaHus U TeXHOJOTHH | yuebHOe mocobue / A. A. T'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c. — ISBN 978-5-906846-89-1. — Tekct : osnextpoHubiii // Jlanb
ANEeKTPOHHO-OMbOIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/108082

0) lonotHuTEIBHAS TUTEPaTypa:

1. bamma, O. M. DxkcnepuMeHTaJIbHBIE METOJbI WCCIEIOBAHUS B TEXHOJOTHHU
MalIMHOCTpoeHusl : yueOHoe nmocodue / O. M. banna. — Cankr-IlerepOypr : Jlanb, 2019. — 168
c. — ISBN 978-5-8114-3587-6. — Tekcrt : anekTpoHHbI# // JIaHb : 31eKTPOHHO-OMOIMOTeUHAsI
cuctema. — URL.: https://e.lanbook.com/book/118624

2.  Pomantees, 10. 1. Metamnyprust TSDKEIBIX IIBETHBIX METAIJIOB | ydeOHOe mocobue /
1O. II. PomanteeB, C. B. BbwictpoB. — Mocka : MUCUC, 2010. — 575 c. — ISBN
978-5-87623-173-4. — Tekcr : anekTpoHubIii // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/117036

2. Kamuackwuii, O. WM. KoMIiekcHOe ynpaBieHHE IETOBON penmyTalueid MpearnpusTHA
YEpHOM METaJUIyprud Ha OCHOBE METOJOB KOJMYECTBEHHOW W KAYECTBEHHOM OIIEHKHU
moHorpadus / O. U. Kamuuckuii, C. B. Mapkos, O. 0. MuxaiinoBa. — Mocksa : MUCHUC,
2018. — 492 c. — ISBN 978-5-906953-27-8. — Tekcr : anekTpoHHbiii // Jlaub :



https://e.lanbook.com/book/108082
https://e.lanbook.com/book/118624
https://e.lanbook.com/book/117036

3NIEKTPOHHO-OnOIMoreunas cuctema. — URL: https://e.lanbook.com/book/108038

B) MeTonuyeckue ykazaHusi:

1. CromsapoB A.M., CenuBanoB B.H. M3yueHue BHYTpEHHEro CTpOEHHUS CTaJIbHOMN
HENPEPBHIBHO-IIUTON 3aroTOBKU: MeToAuuecKkue yKa3zaHUS 1O BBHIIOJHEHHUIO JIabopaTOpHOU
paboTel 1o aucuuiiMHe «Pa3MBKa W KpUCTAUIM3ALMS CTalu» — MAarHuToropck: H3JI-BO
MarnuToropck. roc. TexH. yu-ta um. I .M. Hocosa, 2016. 19c.

2. CemuBanoB B.H., CromspoB A.M. OmnpeneneHue TEXHOJIOTHYECKUX I1apaMeTPOB
pasnuBKM cTaau Ha cisooBoit MHJI3 / Meroandeckne yka3aHus Ui BBIIOJHEHHS KypPCOBOM

paboTsl 1o aucuuimHe «Pas3nuBka u Kpuctaymsanus ctain» — Marauroropck: ®I'bOY BO
«MI'TY», 2016. 20 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecnieueHue

HaumenoBanue [10 Ne norosopa Cpok JIeHCTBYS JIUIICH3UH
MS Windows 7

Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GecCpOTHO
Professional

7Zip cB00OTHO pacnpocTpansemoe [10 OECCPOYHO

FAR Manager cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca CchUIKa
DnexTpoHHas 0a3a meproanueckux m3manuii East View
Information Services, OO0 «MIBHUC»
HaumonaneHas MH(pOPMallMOHHO-aHAJIUTUYECKAast URL:
cucreMa — Poccuiickuii MHAEKC HAyYHOIO LIMTUPOBAHUS '
(PUHII)

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HNudopmanmonnas cucreMa - EnnHOe OKHO JOCTyma K

URL.: http://window.edu.ru/
HHGOPMAIMOHHEIM pecypcaM

denepanbHOE rOCYAapCTBEHHOE OI0/KETHOE
yupexaenne «DenepanbHblii nHCTUTYT mpoMbiiniendoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/108038
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIHOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayaAuTopus Ui NPOBEICHUs IPAKTUUYECKUX 3aHATUH OCHALLCHA:

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH JUIsl TpEACTaBICHUS ydeOHON
uHpopManuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, INepeJadynd u
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayauTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIIECHA!

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ moakitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeblo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue pans XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIELMAIM3UPOBAHHON MEOEBbIO: CTeNJIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

- ikadamu Ui XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



ITPUJIOKEHUE 1

6 OueHouyHbIe CpeCTBA JIJIA POBeeHNsI IPOMEKYTOYHOM aTTecTAlNU

Bonpocwt k 3auemy

CoBpeMEHHbIE CTPOUTEIBHBIE CTAIH.
Cranu 115 apMaTyphl xKeJle300€TOHA U METObl UX YIIPOUHEHHUSI.
Pa3zHoBuaHOCTH cTanei 1y TMCTOBOM XOJIOJHOM IITaMIOBKU. MX Tepmuueckas
obpaboTka.
VYiyumaemsbie ctanu. OcoOOEHHOCTH UX JIETUPOBaHUsA, CBOUCTB. [IpuHIIMIIBI BEIOOpA cTanu
JUISl KOHKPETHOTO U3/1EIHs.
Cranu qis nemenTanuu. CBsi3b XUMHUYECKOTO COCTaBa CTAIM M TEXHOJIOTHYECKUX
0COOEHHOCTEHN TEPMHUUECKON 00pabOTKH U3ENIUS TOCTIE [IEMEHTAIUH.

[TpyxuHHBIE CTamu OOIIET0 Ha3HAYEHUS, UX TepMUYeckas o0paboTka.
[penu3roHHbIE PYKUHHBIC CIUIABBI (SJIMHBAPHI).
N3HocTocToiikas crans ["andunbaa.
Pa3HOBUIHOCTH MOAIIMITHUKOBBIX CTAJIEH.
OcCHOBHBIE BU/IbI BBICOKOIIPOYHBIX MAIIMHOCTPOUTENLHBIX CTAJICH.
MapTeHCHUTHO-CTapEIOIINE CTAU: 0011as XapaKTePUCTHKA, PA3HOBUIHOCTH, POJIb
JIETUPYIOLIUX AJIEMEHTOB.
PasHoBuIHOCTH CTaliell MOBBIIIEHHON 00padaThIBAEMOCTH PE3aHUEM.
[Ipupoaa KOppO3MOHHOM CTOMKOCTH CTalleld. Pa3HOBUAHOCTH KOPPO3MOHHOCTOMKHX

CTaJICfI, JOCTOMHCTBA U HCJOCTATKH UX OTACIIBHBIX KJIaCCOB.

Heprkaseromue cranm MapTEHCUTHOTO KJlacca.

Koppo3uonHocroiikue cranu ¢peppuTHOro Kiacca.

Koppo3noHHOCTONKHE CTany ayCTEHUTHOTO Kiacca.

Koppo3noHHOCTOIKHE cTalli CMELIaHHBIX CTPYKTYPHBIX KJIacCoB ((peppUTHO-

AYCTCHUTHEBIC, ay'CTeHI/ITHO'MapTeHCI/ITHBIe).

ITpupona xapocToiikocTH. OCHOBHBIE PA3HOBUIHOCTH KapOCTOMKUX CTaJIEH U

CIIJIaBOB.

>Kap0HpO‘lHOCTB uee XapaKTCPUCTHUKHU. MeToabl TOBBIIICHUS KaponpOvYHOCTH

CIu1aBoB Xkeie3a. O0mas kiaccupuKanys )KaponpodyHbIX CTajlel U CIUIaBOB.

TennoycToifuuBbIe CTaIU MEPIUTHOIO M MAPTEHCUTHOTO KJlacca.

AyCTEeHHUTHBIE KapOoIPOYHbIE CTAIN (TOMOTEHHBIE M JUCIIEPCUOHHO-YIIpOUHsieMble). VX
TepMuYecKas 00paboTKa.

JXKapormpouHsle cTaperomue CIulaBsl Ha HUKEJIEBOH OCHOBE.

BOI’lpOCbl onsa YCMHBIX U RUCBMEHHO020 ORPOCOB:

[lepeuncnure oOCHOBHBIE TPEOOBAHUS K CTPOUTEIHHBIM CTAIISIM.
KakoBo 00bIuHOE CO/IepKaHKE YTIAEPOia B CTPOUTENBHBIX CTAISIX U KAKUMU
TpeOOBaHUSIMU OHO OMpeesieTcs?

Kakue nerupyroniye 31eMEHTbl B OCHOBHOM MCIOJB3YIOTCSI B CTPOUTEIBHBIX CTAISAX U
KaKyI0 pOJIb OHU B HUX UIPatoT?

CpaBHHTE pazHbIe CIOCOOBI YIIPOYHEHUSI CTPOUTENBHBIX CTalIel 1O UX BIMAHUIO HA



TEMIEPATYPY BAZKO-XPYIKOTO Mepexoa.

e Ot 4ero 3aBUCHUT CBApUBAEMOCTH CTAJINA?

e UeMm oTNIMUAIOTCS CTPYKTYpa M CBOKCTBA ABYX(a3HBIX PePPUTHO-MAPTEHCUTHBIX U
TPUII-CTAJICH J1 XOJIOIHOM ITaMIOBKH OT ctasier Tuna 08k, 08HO? Kakoit
TEPMUYECKOI 00paboTKe OHM MOIBEPraroTCs?

e Kakue TUMUYHbBIC JETUPYIOUIUE JJIEMEHTBI UCIIOJIB3YIOTCS B YIIYUIIAEMbIX CTAJISIX,
KakoBa X poJjib?

e Kakue cioco0bl ynpo4YHEHUS IPYKUHHBIX CTaJel CYIIECTBYIOT U KAKOBBI OCOOCHHOCTH
XUMHYECKOIO COCTaBa CTaJIEH B KAKIOM U3 CIy4yaeB?

e Kakyro posb UrpaeT Kax bl U3 JISTUPYIOIINX 3JIEMEHTOB B TUIIMYHON BBICOKOIIPOYHOU
MapTEHCUTHO-CTapeoILen cTain?

o Hepe‘{I/ICHI/ITe OCHOBHBIC PAa3HOBUIHOCTHU cTajel NMOBBLIIICHHOM 06pa6aTLIBaeMOCTI/I
pPE3aHUCM.

o I[aﬁTe KJ'IaCCI/I(bI/IKaI_II/IIO HHCTPYMCHTAJIbHBIX crajeit mo TBépI[OCTI/I H TEIUIOCTOMKOCTH
W IPpUBCANUTEC XOTH OBl 110 OJHOMY IIPUMCPY CTAJIU KAXKAOI'O THUIIA.

e Kakue 0CHOBHBIC Pa3HOBUIHOCTH OKOHYATEIBLHON TEPMOOOPAOOTKH IPUMEHSIOTCS
JUIA IITAMIIOBBIX cTaieit tuna X12MaO?

e Kakylo cTpyKTypy NpHOOpeTaroT OBICTPOPEXKYILUE CTAIN MOCIE CTAaHJAPTHON 3aKaJIKU
U KaK OHAa U3MEHSIETCS 10CIIe OTIycKa?

e [IpuBeauTe MOJHBIN XUMUUECKHUI COCTaB HaOOJIee TUITMYHON OBICTPOPEKYIIIEH
ctanu (Tuna P6MS) u nosicHuTe poJib Ka)KA0ro JETUPYIOLIETo 3JIeMEHTA.

e KakoBbl 0COOEHHOCTH XUMHUYECKOTO COCTaBa U CBOMCTB CTaJIel JJIsl IITAMIIOB Topsiueit
LITAMIIOBKH?

e KakoBBI OCHOBHBIC IOCTOMHCTBA U HEAOCTATKH KOPPO3MOHHOCTOMKMX cTajneit ¢ 13%
xpoma?

e B kakux ycloBHAX B XPOMHUCTBIX KOPPO3MOHHOCTOMKHX CTaJIAX (PEPPUTHOIO Kilacca
MOJKET Pa3BUTHCS CKIIOHHOCTh K MEKKPUCTAILIUTHON KOPPO3UH?

e (C KaKoii 1eNbI0 BBOAUTCS TUTAH (HUOOUI) B KOPPO3SMOHHOCTORKHE CTATTH ayCTEHUTHOTO
Kjacca?

e Kakue 351eMEeHTbI UCIIOJIb3YIOTCS ISl OBBILIEHUS XKAapPOCTONKOCTH CILJIaBOB keie3a? B
4EM COCTONT MEXaHU3M UX JIEUCTBUS?

e Kakue cTanm Ha3pIBalOT TEIIOYCTOMYMBBIMU? KaKkOBO HX OCHOBHOE Ha3Ha4YeHHE?
e Kaxkoil TepMm006pabOTKe MMOABEPratoT ayCTEHUTHBIE KapOIPOYHbIE CTAIN PA3HBIX
TUIOB?

[IpomexyrouHas arrecrauuss MO0 JAUCHUIUIMHE «VIHHOBAIIMOHHBIE TEXHOJIOTMU
MIPOM3BOJICTBA CTaJICH U CIIABOBY» MPOBOAUTCS B (hopMe 3ayeTa.

3adeT 1o JaHHOW TUCHUTIMHE TPOBOIUTCS B YCTHOM opMme.



Hoxkazamenu u Kpumepuu ouenueanus sauema:

— Ha OIEHKY «3a4YTe€HO» acCHupaHT JO/DKCH TII0Ka3aTh BBICOKHH YypOBEHb 3HAHUS
MaTepuasa 1o JUCIHUILIMHE He TOJIbKO Ha YPOBHE BOCIIPOU3BEICHUSI U 00BICHEHHSI HHPOPMAIIUH,
HO U TPOJAEMOHCTPUPOBATH HWHTEIUICKTYyalbHBIC HABBIKM PEIICHHS MPOOJIeM, HaXOXKICHUS
YHUKAJIBHBIX OTBETOB, BBIHECEHUS KPUTHUUECKHUX CYXJICHHH; MPOJEMOHCTPUPOBATH 3HAHUE U
MOHMMAaHHE 3aKOHOB JUCIUILTUHBI, YMEHUE ONIEPUPOBATH ITHMH 3HAHUSMHU B TPO(ecCuOHATEHON
JIeSTCIIEHOCTH;

— Ha OICHKY <«H€ 3a4YTE€HO0» aClHupaHT HC MOXCT II0Ka3aTb 3HAHHWA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BSICHEHHS I/IH(i)OpMaI_[I/II/I 10 AUCHUIINIMHE, HC MOXCT IIOKa3aThb
HWHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA HNPOCTHIX 3aJdd, YMCHUC KPUTHUUCCKH OLICHUBATH CBOU
JINYHOCTHBIC Ka4YCCTBA, HaMC4daTb IIYTU U BBI6I/IpaTL cpeacrBa pasBuTud AOOCTOHMHCTB H
YCTpaHCHUA HEAJOCTATKOB.



MNPUJIOKEHHUE 2

7 Ouyenounwle cpeocmea 01 RPOGEOEHUA NPOMENHCYNOUHOU ammecmayuu
a) [Inanupyempie pe3yabTaThl 00yUEHUS M OIICHOYHBIC CPEJICTBA JUIsl TPOBEACHUS IPOMEKYTOUHON aTTEeCTAINN:

CTpyKTYpHBIH JIEMEHT

IImanupyemsble pe3yiabTaThl O0yUESHUS
KOMIIETEHI[H 194 pesy. ya

OneHouHbIE CpeCTBA

[TK-1 - criocoOHOCTh aHATM3UPOBATH MOJHBIN TEXHOJOTUYCCKHH IIUKII TIOTyYeHUS M 00padOTKH MaTepHaioB

3HaTh napameTpbl Pa3HOOOPa3HbIX MPOLECCOB
TEXHOJOTHUYCCKOI'O MUKJIA ITOJYUCHUA U
00pabOTKH CHEIMALHBIX METAIIJIOB U
CILJIaBOB

[lepeueHb TEOpETUUECKUX BOIPOCOB K 3aUETY:

1.
2.
3.

ok

o

10.
11.

12.

13.

[Iytu ynydmeHust KayecTBa arjoMepara Ha COBPEMEHHBIX ariogpadpukax.
[IyTn noBbIIEHUS YACIBHONU IPOU3BOAUTEIBHOCTH COBPEMEHHBIX arjIOMallvH.
[Iponeccsl, mpoTekarmMe B 30HAX TOPEHUS W IOAOrPeBa UIMXTHI IIPU
arJioMeparuy KeJIe3HbIX Py.

CpaBHeHHE METaJUTypru4ecKiX CBOMCTB arjoMepaTa U OKaThIIIEH.

IIponeccel, MpoTEKarwIIMe B 30HAX TOPEHUS U IMOAOrPEBa UIMXTHI IIPU
arJioMeparuu KeJIe3HbIX Py.

3aMeHNTENN KOKca. BlyBaHue B TOMEHHYIO II€4b IPUPOAHOIO Ia3a.
KomOunupoBanHoe nyThe. BiusHHE TEXHOJOTMYECKOro KHCIOpOAa Ha
OCHOBHBIE ITPOLIECCHI JOMEHHOM IJIABKU.

CymHOCTh POBHOTO X0/1a IOMEHHOM Ieuu. PerynupoBaHue xoja IUIaBKU IO
CTaTUYECKUM IIepenaaM JaBJICHUs Ta3a.

CooTHo1IeHrE CHll, CIIOCOOCTBYIOMIMX U MPENSATCTBYIOIIUX CXO/ly MaTepHaoB
B JIOMCHHOH II€YH.

OneHka 1 peryampoBaHUe TEIUIOBOIO COCTOSIHUS TOPHA JOMEHHOM TEYH.
BnusiHue ra3oBoro moroka Ha COCTOSIHHE CTOj10a MaTepualioB B JIOMEHHOM
Y.

Bnusinue temneparypbl AyThsl Ha MPOLECCHI TEIII000MEeHa, BOCCTaHOBIICHUS
ra3oJMHAaMUKy JOMEHHOM IJIABKH.

IloBeneHue cepsl B TOMEHHOW MEeYHM U OCOOEHHOCTH TEXHOJOTMH BBIIUIABKH
Yyr'yHa C HU3KHM €€ COJEPIKaHUEM.




CTpyKTYpHBIN 3JIEMEHT
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14
15

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

. TexHoyornueckas posib TOpHa U METOJMKA ONPEACIICHUs €r0 pa3MEPOB.

. I3MeHeHne Temneparypbl MAaT€pUalloB M Ta30B 10 BBICOTE U PATUYyCy
JIOMEHHBIX nedyeld. CBsI3b IPOLECCOB TEII00OMEHA U BOCCTAaHOBJICHUS.
OKcIlepTHBIE CUCTEMbI JOMEHIMKa. HeoOXoauMOoCTh OCHAIEHUs HUMH
COBPEMEHHBIX JJOMEHHBIX II€YEH.

Cratuyeckue W JUHAMMYECKHE MATEMaTUYECKUE MOJEIM JOMEHHOIO
mpouecca.

XUMUYECKUN  COCTaB, CTPOEHHME UM  CBOMCTBA  JKMJIKHMX  LUIAKOB
CTaJICIUIABWJIBHOTO IPOU3BOJICTBA.

TepMonnHaMuKa 1 KWHETUKA OKUCIIEHUS YIJIEPOA IIPH BBIIIJIABKE CTAJIH.
Oco0eHHOCTH TEXHOJIOTUU BBIIUIABH CTaJld C OCOOOHU3KHM COJEp’KaHUEM
yriaepona.

TepMonnHaMuKa ¥ KMHETUKA JieCyIbQypaliii MeTajula IpH BBIIUIABKE CTAJIH.
OCOOEHHOCTH TEXHOJIOTMU BBHIMJIABKU CTAJIM C OCOOOHU3KHMM COJEp)KaHUEM
CEPBIL.

TepmoauHaMuka 1 KMHETHKA edochopaliui MeTaia Mpy BbIIJIAaBKE CTAJIH.
Oco0eHHOCTH TEXHOJIOTUU BBIIUIABH CTalld C OCOOOHU3KHM COJEp’KaHUEM
docdopa.

MexaHu3M M CKOPOCTb OKHCJIEHUS IIpUMeced IIpU MNPOAYBKE MeTasula
KHCIIOPOJIOM.

PactBopuMocCTs BOOpOAa B cTand. TepMOauHaMMKa U KMHETHKA IIpolecca
yAaJIeHus BOIOPOAA U3 CTalIH.

PactBopuMocTe a3zora B crand. TepMOAMHAMHKA M KHHETHKA IIpolecca
yAAIeHus a30Ta U3 CTaJIH.

Tepmoaunamuka packucineHus craid. CrocoObl CHMXKEHHUS COJep)KaHHA
HEMETAJUIMYECKUX BKIFOUEHHUU IPU PACKUCIIEHUU CTAJIH.

Teopernyeckne OCHOBBI JIESTUPOBAHUS CTAJIH.

TexHomorus BBIJIABKM HU3KOYIJIEPOJINUCTON KOHCTPYKIIMOHHOW CTalu B
KHUCJIOPOJTHOM KOHBEPTEPE C BEPXHEHU IIPOTYBKOM.

TexHONorns BBIIIABKYU JIETMPOBAHHOW CTaJM B KUCJIOPOJHOM KOHBEpPTEpE C
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29.
30.
31.
32.

33.

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

BEpXHEH IIPOYBKOM.

TexHOoN0rns MIaBKu CTaJIM B COBPEMEHHOM AYTrOBOM CTAJICIIIIaBUIIbHOM MIEYH.
TexHonorus 00paboTKa CTaM B arperare «eub-KOBIID».

TexHomnorus 00paboOTKM CTAIN B KOBLIE TOPOLIKOBOM MPOBOJIOKOA.
TexHosnorus  BBIIABKM ~ CTald B KUCJIOPOJHOM  KOHBEpTEpE  C
KOMOHMHUPOBAaHHOH MPOYBKOH.

TexHosorus KUCaopoJHO-KOHBEPTEPHOM IUIABKH CTaJIM MPHU HCIOJIb30BaHUU
BbICOKO(OoCchopucToro uyyryHa.

TexHoNorus IUIABKHA CTald B JYIOBOW CTAJNCINIABWIBHOM II€YU METOAO0M
IepeIiaBa JIETUPOBAHHBIX OTXO/I0B.

O06paboTka cTanu B KOBIIE OPOLIKOBOM TPOBOJIOKOM.

IlepBuuHOE OXJIQXKIEHUE HENPEPHIBHOJIUTON 3arOTOBKHM B KPUCTAJLIM3AaTOPE
MHJI3.

MexaHu3M  pa3BUTUS ~ 30HAJIbHOM  XMMHUYECKOW  HEOJHOPOJHOCTU
HENPEPHIBHOIUTHIX 3aTOTOBOK.

Mexanu3sM 00pa3oBaHUsl YCAJOUYHBIX JE€(PEKTOB B HENPEPHIBHOIMTOM
3aroTOBKE.

OCHOBBI TEOPUM KPUCTAJUIN3ALMN CTAJIA IIPU HENIPEPBIBHON PA3JIMBKE.
ITonroroska Meramna 1 MHJI3 k HenpepbIBHOM pa3iIuBKe.

Opranu3zanys BTOpUYHOTO OXJIaX/I€HUS! HEMPEPBIBHOIUTOMN 3aTrOTOBKH.
TexHonorNus HeNpephIBHON PA3JIMBKHU CTAJIM METOAOM «ILJIaBKA HA IUIABKYY.
BuyTtpennue nedexThl HenpephIBHOIUTHIX 3arOTOBOK.

[ToBepxHOCTHBIE A€(PEKTHI HEMPEPHIBHOIUTHIX 3arOTOBOK.
DKCrepUMEHTAIbHBIE METO/bl OmpeaeNeHuss Kod(puiueHTa KOHTAKTHOIO
Tpenus npu OM/I.

ConpoTuBi€HHE  METAUIOB  IUIaCTHYECKOM  JnedopManuu:  MOHATHUS
COIIPOTHBIIEHUS, CTETIEHU U CKOPOCTHU Ae(opMari.

@daxToppl, BIUAIIME Ha CONPOTHUBIEHHE METAUIOB  IJIACTHYECKON
nedopmarum.

[lonsiTHE O TepMOMEXaHMYECKHX MapaMmerpax Mpolecca IIaCTHYeCKOU
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49.

50.

ol.

52.

53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

nedopmanuu. 3aBUCUMOCTH COIIPOTUBIICHUS negopmanuu oT
TEPMOMEXAHUYECKUX I1APAMETPOB.

CompoTuBjieHHE METAIOB  IUIACTHYECKOW  nedopmanuu. M3meneHue
COIIPOTHBIIEHUS AeopMaIiK IpU XOJI0AHOH 00pabOTKE METAIIIOB JaBICHUEM.
CompoTuBieHHE METALIOB  IUIACTHYECKOW  nedopmanuu. V3menenue
COIIPOTHBIIEHUS JleopMallvu IpHU ropsiueid 00paboTKe METANIOB JaBICHUEM.
MeTtoapl HccIe0BaHUS CONPOTUBIICHUS JedopMaluu. DKCIIEpUMEHTaIbHbIE
METOJIbl U UX PE3YJIbTATHI.

[IpakTHueckoe  HMCHOJIB30BAaHUE  SKCIEPUMEHTAIBHBIX  3aBUCUMOCTEH
COIIPOTHUBIIEHUS J1e(hOpMaLIHH.

BapuanuoHHble METOIBI.

Mertoa Teopuu (PYHKIMH KOMILIEKCHOT'O IIEPEMEHHOTO.

HNnxenepHbie METOIBI pacyeTa neopMaluii U yCUIH.

MeToabl MEXaHUKH MTOJI3yYECTH B TEOPUU 0OPaOOTKH METAJIIOB JaBIEHUEM.
Meroa XxapakTepUCTHK.

Tensomerpus u ee ucnonszoanue B OMJI.

I'eomeTpuyeckue MeToabI.

[TonApn3ainOHHO-ONTUYECKUE METOBI.

CTpyKTypHO-HaCIEACTBEHHBIE METOBI.

WNuTepdepomerpuueckiie METOIBI.

I'onorpadus.

CoBpeMEHHOE COCTOSIHUE YUCIEHHBIX MeTo10B uccieaoBanus HIC.

Meroa koHeunbix pazHocteir (MKP).

Mertoas! kKoHeuHBIX emMeHToB (MKD).

MeTtopl rpaHUYHBIX MHTErpaibHbIX ypaBHeHUH (ITNY).

Mertoap! rpaHUUHBIX 37eMeHTOB (MID).

IlocTaHOBKa M KOHEYHO-2JIEMEHTHBIE TEXHOJIOTMH PEUIEHMS] COBPEMEHHBIX
3a/1a4.

KomOuHupoBaHHbIE METOJbI  HCCIENIOBaHMUS HANPSKEHHO-Ie(OPMHUPOBAH-
HOT'O COCTOSIHMSI.
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KOMITETCHIIHT
Ymeth BBITIOJIHATH MCCIICIOBAHUS [IpumepHbIe pakTHUECKUE 3aJaHus IS 3a4eTa:
METAJUTYPTUYECKUX MPOIIECCOB, MeTomoM MaTeMaTHYeCKOTO MOACIIUPOBAHUA ONIPEACTINTE OCHOBHEIC ITapaMETPhI
06OPYIOBAHHS 1 METATIONpOyKIH B | IPorecca BBITIJIABKH/KOBIICBOM 00pabOTKH/pa3IUBKU 3aJaHHOW MapKH CTAITU
00JacTy MOJy4eHUs CHeIHaTbHBIX
METaJUIOB U CILJIABOB, B TOM YHCJIE C
MIPUMEHEHUEM METOJI0B
MaTeMaTU4eCKOr0 MOJICTUPOBAHUS
Bnanets MIPOBEJICHUEM TCOPETUUYCCKUX H 3amaHus Ha pelieHue 3aaa4d U3 mpodheccCuoHalbHON 00IacTH:

OKCIICPUMCHTAJIbHBIX HCCIICIOBaHUM
IIponIeCCOB IPOU3BOACTBA CIICIIHAJIbHBIX
MCTAJIJIOB U CIIJIAaBOB B Ka4YCCTBC
BCAYUICTO UCITIOJIHUTECIIAA C IPUMCHCHHUEM
KOMITBKOTCPHBIX TEXHOJIOTUH

B CpeJie MEeKTPOHHBIX Tadmui EXcel mpoanann3npoBars Mponu3BOICTBEHHBIC TAHHBIC
nomeHHoro nexa I[TAO «MMK» u oneHuTh BIMsSIHUE TEMIIEPATyphl U 1aBJICHUS B
11axTe JOMEHHOM €Y Ha PaBHOBECHBIHM COCTaB rasa;

ucnonb3ys naketsl «SIKE» n «OnucarenbHas cTaTUCTHKAY, IPOAHAIN3UPOBAThH
BbI0OPKY 13 1300 mnaBox B KKII.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMS

IIpomexyrouHas arrecraups 10  JucuuiuiiHe  «HHOBallMOHHBIE  TEXHOJIOIMH
IIPOM3BOJCTBA CIIELMAIBHBIX CTaJ€ M CINIABOB» BKJIIOYAET TEOPETHUYECKUE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O0OYYAIOUIMMHUCS 3HAHUM, M MIPAKTUYECKHUE 3aaHUs,
BBISIBIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHI U BIIAJICHUH, TPOBOAUTCS B (hopMe 3aueTa.

3ayer Mo JAaHHON AMCUUIUIMHE MPOBOIMTCSA B YCTHOU (popme B BHie coOecernoBaHHS 11O
BOIIPOCAM JUUISl IPOBEPKU KOMIIETEHLIUMN.

Iloka3aTesu U KpUTEPUH OLICHUBAHUA 3a4eTa:
— Ha OLEHKY «3a4TEeHO0» — 00yJarouiics 1EMOHCTPUPYET BBICOKUN UM CPEAHUM YPOBEHb

C(l)OpMHpOBaHHOCTI/I KOMHeTeHHI/Iﬁl OCHOBHBIC 3HaHHsA, YMCHUSA OCBOCHBI, HO JOIIYCKArOTC:A
HEC3HA4YUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPHU AHAJIMTUYCCKUX OIICpalUiaxX, IICPEHOCC
3HAHUU U YMGHPII;'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OIICHKY «HEe 3a4TeH0» — OO0ydJaroluiics JeMOHCTpHpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHuala, JOMYCKaeT CYHISCTBEHHbIC OIIMOKH, HE MOXET I[0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.



