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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

lenp mnpenomaBanusi JucHMIUIMHBL “HOBbIe mpolecchl MeTaulyprud’” — J1aTh
00ydJaronmMcs 3HaHUsI: O HOBBIX CIIOCO0AX M3BJICUEHUS KeJie3a U3 PYIHOTO ChIPhSl U BHITUIABKU
CTaJIM, TTO3BOJISIONINX PACIIUPATH CHIPhEBYIO 0a3y YEPHOW METALTYPrUH, YIYYIIIaTh KaueCTBO U
CHUXaTh CE0ECTOMMOCTh CTaJIM, MOBBIIIATH TPOU3BOJAUTEILHOCTh arperaToB, yrpomarh 3a1adu
aBTOMAaTH3aIlMU, YIY4IICHHWE YCJIOBHH TpyJa W 3allUThl OKPYKAWOIIEH cpeapl; o
IPUHLMIIAAIBHBIX OCHOBAX HOBOM pecypcocOeperaromeil U 5KOJIOrMYeCKd MEHEe ONacHOU
MIPOM3BOJICTBEHHO-TEXHOJIOTHYECKON CXEMbl YEPHOW METALTyprHHU; O CBOMCTBaX M crocobax
MOJTyYEHUS] METAJJIOB CIICIIMATBHOTO HA3HAYCHUS, IPOU3BOIUMBIX B HEOOBIIUX KOJTMYECTBAX IO
MIPOMBIIIEHHO OCBOCHHBLIM TEXHOJIOTHAM.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucuumumaa HoBble mporecchl MeTaTyprui BXOAUT B BapUAaTUBHYIO YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON MPOTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ IPAKTUK:

TexHOreHHbIe pecypchl TOPHOIIPOMBIIIIEHHBIX PETHOHOB

Teopus, TEXHOJIOTHS M aBTOMAaTHU3aLMs JOMEHHOTO ITpoLecca

TexHOI0rny NOPOIIKOBOM METAIUTYPTUH

OCHOBBI METAJITYPrU4€CKOr0 IPOM3BOACTBA

VYyeOHast - NpakTHKa M0 MOJIYYEHHIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUH H
HaBBIKOB, B TOM 4MHCJIE€ IIEPBUYHBIX YMEHUH U HAaBBIKOB HAy4HO-HCCIIEI0BATEIbCKOU
JIEATEIIbHOCTH

CoBpeMeHHbIE TEXHOJIOTHH PeCYpcocOepeXeHrs B YEPHOI METaILTypruu

CoBpeMEHHBIN HHKUHUPUHT METAJITYPTUYECKOTO TPOU3BOJICTBA

DeKTpoMeTaJUTYprisl CTallu U (peppocIiaBoB

[ToaroroBka pya K JOMEHHOM IJIaBKE

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYSHHbIE NMPH M3YyYeHUU JaHHOM IUCIMITIMHBI OyxyT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/PAKTHUK:

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOMN KBaJIM(UKAIIMOHHOW pabOThI

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

Hayuno-uccnenoparensckas paboTta

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Monyisi) «HoBBIe mpolecchl MeTaTyprum»
oOydJaronuiics 10mKeH 00J1a1aTh CICYIOIIMMU KOMIIETECHITUSIMH:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHU

[TK-1 crmocoOHOCTBIO K aHATTU3Y B CUHTE3Y

3HaTh CYLIHOCTb, IPEUMYILIECTBA U HEOCTATKH PA3IMYHBIX CIIOCOOOB
0€CKOKCOBOr0 (BHEZJOMEHHOI'0) BOCCTAHOBIICHHSI XKeJle3a U HePepbIBHON
IJIaBKU CTaJIN

BIIMSIHUE TIPOLIECCOB IIPOM3BO/ICTBA YUEPHBIX METANIOB HA OKPY’KAIOLIYIO

cpeay

YmMmeThb OTIpeeIsATh HOBBIN CIIOCOO MPOU3BO/ICTBA JKeJle3a MPUMEHUTEIBHO K
KOHKPETHBIM yCIIOBUSM




Bnanets

HaBBbIKAMHU HKOJIOTHUECKH YUCTBIX TEXHOJOTHH TPOU3BO/ICTBA UyTyHa U
cTanu

HaBBbIKAMHU BOCIIPOM3BO/CTBA CXEM KOHCTPYKIIMH OTJEIIBHBIX PEaKTOPOB
(xamep) HOBBIX arperaToB

[TK-2 crmocoOHOCTHIO BBIOMPATh METO/IBI UCCIICIOBAHUS, INITAHUPOBATH U MPOBOIUTH
HEO0OXOMMBIEC SKCTIEPUMEHTBI, HHTEPIPETUPOBATH PE3YJIBTATHI U JICJIaTh BHIBOIBI

3HaTh

HE00XO0IMMOCTh Pa3pabOTKHU M MPOMBITINIEHHOTO OCBOCHUS HOBBIX
TEXHOJIO-TUW U TEXHUKHU [TPOU3BOJCTBA YEPHBIX METAJIJIOB KAK MacCOBOTO,
TaK ¥ CIIe-IHAIIbHOTO Ha3HAYEHNS;

TEXHOJIOTHIO MPOU3BOCTBA 0COO0 YUCTHIX YYyT'YHOB U CTaJlei

YMeTs

OIIPCACIIATh croco0 IMPOU3BOACTBA YEPHBIX MCTAJUIOB IIPUMEHUTEIILHO K
KOHKPCTHBIM YCJIOBUSAM
MMPOBOAUTH PACYCTHI 110 MIPSAMOMY IHOJYUCHUTIO KEJIC3a

Bnaners

HaBBbIKAMHU BOCIIPOM3BO/ICTBA CXEM KOHCTPYKIIMH OTJEIIBHBIX PEaKTOPOB
(xamep) HOBBIX arperaToB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 71,5 akaz. 4acos:
—aymutopHas — 70 akaj. 4acos;

— BHeaynuTopHas — 1,5 akaJi. yacoB

— camocrosTenbHas pabora — 108,5 akan. gacos;
®dopma aTTecTalluM - 3a4ET C OLEHKOMN

AynutopHas s s
N KOHTaKTHast paboTa E z dopma TeKyIIero
=
B aKaj. 9acax o] Bun KOHTPOJIS
Paznen/ Tema 3 ( A uacax) E R . p Kon
S 3 © | camocTosTeNBHOM | ycnieBaeMOCTH U
JUCIIMILIAHB S [ . | xoMIeTeHIMH
@) 2 5 paboThI TIPOMEKYTOUHOM
nab. | mpakT. | Q3
Tlex. Z'Q aTTecTaluu
3aH. 3aH. | U &
1. DKOJIOrHYECKU YUCTHIC
TEXHOJIOTHH TPOM3BOICTBA
YEpPHBIX METAJJIOB
1.1 Kpurtepuu u OICHKH,
«KHW3HEHHBIN LUKII TTouck
HA3JENNS» U 9KOOAIaHCHI, JIOIOIHUATEILHOMN
OCHOBHBIE HalpaBJICHUS 2 20 | undopmaruu mno VYerHblii onpoc IIK-1, IIK-2
Pa3BUTHS TEXHOJIOTHIH TeMe JIEKIIMOHHOTO
MPOM3BOJICTBA YEPHBIX 3aHATUS
METAJIOB
1.2 Heo6Xx01uMoOCTh 7
a3pabOTKU U
pasp Tlouck
MPOMBIIIJICHHOT'O OCBOCHUS .
HOBBIX TEXHOJIOTHH 1 FAOTIQHHTCIIRHOH
2 20 | uH(bOpMaNUH MO YcTHBIN onpoc TIK-1, TTK-2
TEXHUKH TPOU3BOJICTBA
TeMe JICKIIMOHHOTO
YEPHBIX METAJLIOB KaK
3aHATHUS
MacCOBOI0, TaK U
CIIENUAILHOTO Ha3HAYECHHS
HWroro no pazneny 4 40
2. BeckokcoBbie (BHEIOMCHHBIC)
MPOIIECCHI U3BJICYCHUS JKEe3a
U3 PYJHOTO U TEXHOTEHHOT'O
2.1 Knaccuduxarys Iouck
cI1oco00B 6ECKOKCOBOTO JIOIIOJIHATEILHOMN
WU3BJICUCHHS XKeJie3a, 2 20 UH(OpMAIH 1O VYceTHbli onpoc TIK-1, I1K-2
KpaTkas ux TeMe JIEKIIMOHHOTO
XapaKTepUCTHKA 3aHATHUS
2.2 Ipoueccs ITouck
TBepIodasHoro JIOTIOJIHUTEIbHOI
BocctaHoBieHus: DRI, 6 821 10 | unadopmarmu mo YcrHBIi onpoc [K-1, [IK-2
HBI, Fastmet, Inmetco, TEME JIEKIIHOHHOTO
Dryiron, Midrex, HyL 3aHATHUSL
7
TTouck
JIOTIOJTHUTEIILHOM
2.3 IpouecceiRomelt,
. 4 10/41 | 8,15 | mudopmanuu mo VeTHBIN onpoc TIK-1, TIK-2
Hismelt, Ausmelt, ITmk3 ! (bopman P '
TeMe€ JIEKIIMOHHOTO
3aHATHS
Tlouck
. JIOTIOJTHATETILHOM
2.4 TIpoueccwiCorex, Finex,
" 4 8/41 10 uHGOPMALIMH 110 VCTHBIN onpoc TIK-1, TIK-2
Dios, Fastmelt, Redsmelt (bopmant P '
TE€ME JIEKIIMOHHOTO
3aHATHS




Wroro no pazneny 16 26/10U1 | 48,15
3. HenpepriBHEIC
CTaJICIIaBUIbHBIE ITPOIIECCHI
3.1 CynHOCTh U OCHOBHBIC ITouck
MperMYIIeCTBa JIOTIOJTHUTENIEHOM
HETIPEPLIBHBIX 2 2 nH(opManuy 1o VYerHsblii onpoc IK-1, TIK-2
CTaJICIIaBUIIbHBIX TeMe JIEKIHOHHOTO
MIPOIIECCOB 3aHSITHUS
3.2 O0uIme OCHOBBI
H ITouck
JeTIeHUs TUIAaBKH Ha YacTH N
B 1Ipo-CTpanCTBE (110 JIOTIOJTHUTEIILHOM
P 2 6/21 8 “HPOPMALIUH T10 YcTHBIN orpoc IIK-1, TIK-2
peakTopam) u
TeMe JIEKIHOHHOTO
YCTaHOBJICHUE YHCIIA U
3aHSITHUS
tumna peakropoB CAH/]
3.3 OcHOBHbBIE THITBI
ITouck
PEaKTOpOB, U3 KOTOPBIX .
MOTYT COCTOATS JIOTIOJTHUTENLHOM
2 6/21 6 “HPOPMALIUH T10 YcTHBIN onpoc TIK-1, TTK-2
CTaJeIUIaBHIIbHBIE
TeMe JICKIIMOHHOTO
arperaTbl HEMPEePHIBHOTO
. 3aHATHUS
newicteust (CAH/L)
3.4 CoBmereHue
H o ITouck
MPOLIECCOB HEMPEPHIBHOM N
A3JIUBKHU U OECKOHEYHOU JIOTIOHHITEILHOH
p 2 421 | 4,35 | undopmamu no YerHBIi onpoc TIK-1, IIK-2
MPOKATKH CTaJIH
o TeMe JIEKIIHOHHOTO
(JIMTetHO-TIpOKaTHBIE
3aHATHUS
KOMILJICKCHI )
Hroro no pazneny 8 16/611 | 20,35
Hroro 3a cemectp 28 42/1611|108,5 320
Hroro no aucnumninuze 28 42/1611|108,5 3ayer ¢ ornenkoi  |ITK-1,ITK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
o0pa3oBaTeNbHbIX TEXHOJIOTMH B  IpenojaBaHuu  aucuuiiiuHel  «HoBble  mpouecchl
METAJUTyprUM» UCIIOJB3YIOTCS KaK TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH,
TaK U TEXHOJIOTHUS TPOOJIEMHOTO ¥ HHTEPAKTUBHOT'O O0Y4EHUSI.

Jlekuuu mpoxoAsT Kak (¢opmMe HMHMOPMALMOHHBIX JIEKUMH, Tak ¥ B (opme
JEKIMA-KOHCYNIbTAIMA, TJIe TEOPETHUECKUI MaTepuan 3apaHee BbIIACTCA OOydYaroMMMCS s
CaMOCTOSITEJIbHOTO M3Yy4YEeHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKMM 00pa3zoM, JIEKLUsS
IIPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-IUCKYCCcHs. MIHOTJa JeKIIMH IPOXOIAT B BUE MPOOIEMHOM
JIEKIMU C OCBEIIEHUEM PA3JIMYHbIX HayYHbIX MOAX0/I0B K IOCTAaBICHHOM Ipolieme.

B u3noxeHuMu JEKIMOHHOTO Marepuala U MpU NPOBEACHUM NPAKTUYECKUX 3aHATUI
IPENonaraeTcsi Nepexo]] OT PenpoaAyKTUBHBIX METOJ0B OOyYeHHs K YaCTUYHO-TIOMCKOBBIM U
UCCJIEI0BATEIbCKUM METOJIaM, Pa3BUBAIOIIUM JIOTHUYECKOE, TEOPETUUECKOE MBIIIIEHUE, YME-HUE
apryMeHTHpOBaTh U OTCTauBaTh COOCTBEHHOE NOHMMaHKe Borpoca. C 3TOH Lenbio BO3-MOXKHO
MCII0JIb30BaHUE METO/I0B 3BPUCTHUECKUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3rOBOM aTaku).

IIpu npoBeeHUN MPAKTUYECKUX 3aHATUI HEOOXOJUMO LIEJIEHAIPABICHHO MEPEX0aUTh
OT pPENpOAYKTUBHBIX METO/JOB OOyY€HHS K YaCTHUYHO-TIOMCKOBBIM M HCCIIEI0BATENbCKUM
METO/aM, pa3BUBasi JIOTHYECKOE MBIIUIEHHE, YMEHUE apryMEHTHUpOBaTb WU OTCTaWBaTh
coOcTBeHHOEe MoHMMaHue Bompoca. C 3TOH LEIbI0 BO3MOXKHO HCIIOJIb30BAaHHE Kak
TPaJULIMOHHOM, TaK IPOOJIEMHOIM MHTEPAKTUBHOM 00pa30BaTEeNbHbIX TEXHOIOI M.

Ha 3ansatusx  memecooOpa3HO — HCIIOJIB30BATh — TEXHOJIOTHUIO  KOJIJIEKTUBHOTO
B3aMMOOOYYEHUs, COBMELIAs €€ ¢ TeXHOoJIoruei npodiaemuoro o0yuenus. I1pu sTom HeoOxoaumo
MOBBIIIATH MTO3HABATENBHYIO aKTUBHOCTh CTYJEHTOB, OPTaHU3Ysl CAMOCTOSTENBHYIO paboTy Kak
UCCIIEI0BATEIbCKYIO TBOPUECKYIO AEATEIBHOCTb.

CrnenyeT WCIONIb30BaTh KOMIUIEKC HWHHOBAIIMOHHBIX METOJOB AaKTUBHOTO OO0Y4eHMs,
BKJTIOYAOIIUI B ce0sl:

- co3JaHMe MpPOOJIEMHBIX CHUTyallull C IIOKa3aTelIbHBIM PpEHICHHEM MPOOIEeMbI
npernojaaBarenieM u 0e3 Hero;

- CaMOCTOSTENbHYIO TOUCKOBYIO JESATEIBHOCTh B PEIIEHUH MPOOJIeM, HAINPaBIAEMYIO
IpernoaaBaresiem;

- CAMOCTOSITENIbHOE peleHHe Mpo0ieM 00yJaroIMMHCS 110 KOHTPOJIEM NPETo1aBaTels.

Peanuzanusi WHHOBAIIMOHHBIX METOJOB OOYY€HHsS BO3MOXHA C HCIOJIb30BaHUEM
CIIEYIOIINX TPUEMOB:

- pacKpbITHE MpenojaBaTelieM MPUYMH U XapaKkTepa HEyAad, BCTPEHAIOIIMXCS IpHU
peleHny npooieM;

- IEMOHCTPALKS Pa3HbIX OJIX0J0B K PEUICHUIO KOHKPETHON MPOOIEMBbL;

- QaHAJIN3 MIOJYYEHHBIX PE3YJIbTAaTOB U OTBICKAHUE TPAHUIL] MX IPUMEHUMOCTH U JIp.

[Ipy mpoBeneHUM 3aKIIOYUTENBHOIO KOHTPOJS HEOOXOIUMO BBISIBUTH CTENEHb
NPaBUIBHOCTH, 00beMa, TITyOHHBI 3HAHUH, YMEHUI, HABBIKOB, ITOJyYEHHBIX MPU U3YUYEHUH Kypca
HapsIy C BBISIBJIEHUEM CTEIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHUH MOJTYyYEHHBIX 3HAHUH.

K uHTEepakTHBHBIM METO/aM, HCIIOJIB3YEMBIM IIPH W3YYE€HHUU IUCUUIUIMHBI «HoBbIE
MPOLECChl METAJULYPTrUu», OTHOCSTCS HCIIOJIb30BAHME NPOOJIEMHBIX METOAOB H3JI0KEHUS
MatepHaja ¢ IpUMEHEHUEM 3BPUCTUYECKUX IPUEMOB (CO3/1aHNe MPOOIEMHBIX CUTYallui U Jp.),
a TaKKe CO3JJaHue IIEKTPOHHBIX MPOAYKTOB (TIPE3EHTAINN ).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHOBBI MeTAJUTYpru4ecKoro npousBojacTea : yueOuuk / B.A. burees, K.H. BnosuH,
B.M. Konokoneues, B.M. Canranuk. — Cankr-IletepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Tekcr : 21eKTpoHHbIH // DNeKTpoHHO-0nbIHoTeYHas crc-Tema «JIaHpy :
[caiit]. — URL.: https://e.lanbook.com/book/90165

2. OCHOBBI MPHUPOJIONOIB30BAHUS U dHEpPropecypcocoepexenus : yueoHoe mocobue /
B.B. Jlenucos, 1U.A. Jlenucosa, T.1. [IpoBoBo3oBa, A.Il. Mockanenko ; nox penakiuei B.B.
HenucoBa. — 2-e¢ usn., crep. — Cankr-Ilerepoypr : Jlawp, 2019. — 408 c¢. — ISBN
978-5-8114-3962-1. — TekcT : snekrponuslii // JIaHb : 3IeKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/113632

0) JlonmosiHuTebHAS JTUTEPATYpA:

1. Ilynen, JILA. DHepro-skonorndeckuii aHaau3 3()(HEKTUBHOCTH METAJLTYPTrHYeCKUX
npo-1ieccoB : yuebnoe mocobue / JI.A. llymnei. — Mocksa : MUCHUC, 2014. — 267 c. — ISBN
978-5-87623-765-1. — TekcT : anexkrponusiii // JlaHb : 31eKTPOHHO-OMOIMOTEYHAST CUCTEMA, —
URL: https://e.lanbook.com/book/117063

2. CumonsH, JLM. OmeHka W TMyTH JOCTHXKCHHS OSKOJIOTHYECKH YHCTOTO
METAJTyprHYeCKOTr0 MPOU3BoACTBa © yueOHoe mocodue / JIL.M. Cumonsit, K.JI. Kocsipes, A.N.
KoueroB. — Mocksa : MUCHUC, 2011. — 92 ¢. — ISBN 978-5-87623-408-7. — Texcrt :
3JICKTPOHHBIN I/l Jlaus : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/117048

B) MeToanyeckne yKazaHus:

1. Meronuyeckue ykasaHUs A NPAKTHUECKUX paboT mo aucuuruiiHaM «OCHOBBI
METAJITYPrUYECKOr0 NPOU3BOACTBaY, «Teopus, TEXHONOIWs M aBTOMAaTH3alus JOMEHHOTO
npoueccay, «Teopus mpoieccoB Mpou3BOACTBa UyryHa», «HoBble mpoleccsl B METAJUTYprum»
Ul CTyAeHTOB HarpasineHui 22.03.02 Marautoropck: M3a-B0 MarHuroropek. roc. TeXH. yH-Ta
um. I'. U.Hocosa — 2016. — 52 c.

2. Tlpumepsl pemeHus 3agad 0 METAUIYPTHUYECKUM TEXHOJIOTMSAM. Meroauueckue
yKa3aHHWg [0 TPOBEACHUIO TMPAKTUYECKUX 3aHATHMH 1o JaucuuiuinHe «BBenenue B
CIEIUAIBHOCTY, «BBeneHne B HampaBieHHE» M CTYACHTOB crnenuansHoctH 22.03.02
«Metaiyprust 4epHbIX MeTaJII0B» Marnutoropck: M3a-B0 MarHuToropck. roc. TEXH. yH-Ta UM.
I'. ©.HocoBa — 2017.— 31 c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:
IIporpammuoe obecnieuenue

Haumenosanwne [10 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
MS Windows 7

Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Off'lce 2007 Ne 135 ot 17.09.2007 O6eccpouHO
Professional

FAR Manager cB00OOTHO pacmpoctpansemoe [10 0eccpovHO

7Zip cB000THO pactpoctpansemoe [10 0ECCPOYHO



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/113632
https://e.lanbook.com/book/117063
https://e.lanbook.com/book/117048

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlLIKa

Harnmonansnas UH(POPMAIMOHHO-aHATUTUIECKAS URL:
cuctema — Poccuiickuil MHIEKC HAYYHOT'O IIUTUPOBAHUS :
(PHHIL)
ITouckoBass cucrema Axanemus Google (Google
Scholar)
Nndopmannonnas cucrema - EquHoe okHO noctyna K
nHGOPMAIIMOHHBIM pecypcam

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

URL: https://scholar.google.ru/

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

denepanbHOE rOCyJIapCTBEHHOE Or0/KETHOE
yupexaenue «DenepanbHbiii uHCTHTYT npombinniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOTIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMM CpEACTBAMM OOY4YEHHS, CIYKallUMHU JI IpeICTaBiICHUS y4yeOHOMN
uHpopManuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJCTBA XpaHEHHs, Nepefayd U
npeJcTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquTOpusl JUIs IPOBEICHHS IIPAKTUICCKUX 3aHATHI OCHAIIICHA:

TEXHUYECKMMHU CpPEJCTBAMU OOYYEHHMs, CIY)KallMMHU Ui HpPEACTaBICHUS Y4eOHOH -
TEXHUYECKUMHU CPEACTBAMHU OOYUYCHHUS, CIIY>KAIIMMU JJIsl IPEACTaBJICHUs yueOHOM nH(popMamu
O0NbIIONH ayIUTOPUM: MYJIBTUMEAMMHBIMU CpPEACTBA XpPaHEHMs, Mepelaud M IpeACcTaBICHUs
yueOHOI nHpOopManuy;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayauTopus JJIsl TPYNIOBBIX U WHIUBHYyaIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUYHOM aTTECTALINN OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO#1 ¢ makeTom MS Office, ¢ moakmouennem k cetun «HTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeIbIo.

4. TTomerieHue 7151 CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO#1 ¢ makeToM MS Office, ¢ moakmouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHs M HPOPHUIAKTHUECKOTO OOCIYKUBAaHHUS y4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsI y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAIlUN U MaTepUaoB.


http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

TTPUJIOXKEHUE 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne cCaMOCTOSATEeIbHOI PadoThl 00y4a0IMXCS

Bonpocel nns caMONpOBEpPKM IPEACTABICHBI B BUIE IPAKTUKO-OPHUEHTHPOBAHHBIX
3a/laHuil JJI OLIEHKU MCIOJIb30BaHUS IIPOM3BOJCTBEHHBIX M TEXHOJOTMYECKUX JaHHBIX. Takxke
BONPOCHl Ul CaMOIPOBEPKHM IPEJCTABICHBl TEOPETUUECKUMH BOIPOCAMH, TpeOyromue
pa3BEPHYTOr0 YCTHOI'O OTBETA, [I03BOJISIOLINE IPOBEPUTH YPOBEHb YCBOEHUS 3HAHUI U OCBOEHUS
00mux U NpodeCCHOHATBHBIX KOMIIETEHIMH 110 JUCLUIUINHE.

[To pucuunnuHe «HoBBIE mpoluecchl METAUIYPIUM» NPEIyCMOTpEHA ayAUTOpHAas M
BHEayJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AynuropHas caMOCTOSITENIbHAs paboTa CTyI€HTOB IPEIIOIAraeT peleHue KOHTPOJIbHBIX
3a[a4 Ha IPAKTUYECKUX 3aHATUAX.

Bonpocel a1 caMOnpoBepKM MpEACTaBIEHbl B BUJE IPAKTUKO-OPUEHTUPOBAHHBIX
3aJaHUM NI OLICHKHU HCIIOJIb30BAHUS MPOU3BOACTBEHHBIX U TEXHOJOTUYECKUX JAaHHBIX. Takke
BOTIPOCHI Ui CaMONPOBEPKH MPEICTABICHBI TEOPETHUYECKUMH BONpPOCAMH, TpeOyromue
pa3BEPHYTOr0 YCTHOI'O OTBETA, MIO3BOJISAIOLIUE IPOBEPUTH YPOBEHD YCBOCHUS 3HAHUI U OCBOCHUS
00mux 1 IpoheCCHOHATBHBIX KOMIIETEHINH MO JUCIUTUIAHE.

IIpumepHBbIe BONPOCHI I YCTHOTO ONPOCA M0 U3y4aeMbIM TeMaM
1.  Hepmocrarku TpagULMOHHBIX CIIOCOOOB ITPOM3BOJICTBA KEJIE30PYIHOTO CHIPHSI.
TexHonorus npousBoJicTBa cranu Mapku IF.
Mertoabl  ray6okoro  o0e3yriepoxuBaHus — MeTaula.  Bo3MOXHOCTH — MOJy4YeHHUs
MOHM)KEHHOTO COZIEp KaHMsI YTIIEpOa B CTANEIIaBUIIbHBIX arperaTax.
BakyyMHOe U BaKkyyM-KHCIOPOAHOE 00€3yIIepOKUBaHHE.
MeTtobl 06ecrieueHus] HU3KOTrO CoJepKaHusl BOJIOPOAA U a30Ta B CTAJIM.
Metoapl BHENIEUHOH Aera3annuu. X cCOBpeMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI.
Croco0bI OTy4YeHUs CTaIM C HU3KUM coJiep:kanueM ¢ocdopa.
Hedocdopanus B c1abOOKUCTUTENBHBIX U BOCCTAHOBUTENBHBIX YCIOBUSX.
Jecynbdypanus MeTaia B COBPEMEHHbIX CTAJIETIaBUIbHBIX TEXHOJIOTHUSX.
0. Moaudunuposanue cyib(puIHBIX BKIOYEHUH KanblueM u P3M.
11. PackucrneHue u JerupoBaHUECTAIIH.
12.  Metozaps! nonay4yeHus ri1yOOKOW pacKUCIEHHOCTH METajlla M COJAEp)KaHUe JIETHPYIOUINX B
«Y3KHX» Mpefenax.
13. TlomyueHue cTagu ¢ MUHUMAaJIbHBIM KOJIMYECTBOM HEMETAJUIMYECKUX BKIFOUEHUI.
14. TloaroroBKamMXTOBBIXMATEPUATIOB.
15. TIpobGnema conepkaHus MpUMeceH IBETHBIX METAJLIOB.
16. IlepBopomHasmmxTa.
17.  OcoOGeHHOCTH TEXHOJOTHH BHIMJIABKU U PA3IMBKH BHICOKOJIETUPOBAHHON CTAJIH.
18. MukposierupoBanue 1 MOAUDUITUPOBAHHUE CTAIIH.
19. BosmokHOCTH ynpaBieHHs HOPMUPOBAHHEM CTPYKTYPhI JUTOTO CIUTKA
20. Henocratku TpaauIIMOHHBIX CIOCOOOB MPOM3BOICTBA YyT'yHA M CTAIIN
21. TexHonorusi NpOU3BOJCTBA BEICOKOYTIIEPOIUCTON KOPAOBOU CTAIIH.
22. TlopomkoBasi METAILTYypTHs JKeJe3a.
23. Tlomyuenue cramneii ¢ 0COOOHH3KUM COJIEPKaHUEM CEPHI.
24. OGmee ycrpoiictBo CAH/] (rmoka3aTh Ha cxeme).
25. Jledocdoparnus MeTaia B OKUCIUTEIbHBIX U BOCCTAHOBUTEIbHBIX arperarax.
26. Texnonorus riaBku yyryHa B arperare Romeld.
27. OO0paboTKa CTaJIH COJNOM U )KUJKUM CHHTETUYECKUM IIIJIAKOM.
28. Bo03MOXXHOCTH IPUMEHEHUS1 HAHOTEXHOJIOTMH B METAJITypIUu.
29. Amop(HBIE METAJIBL.
30. Hanocranu.
31. PenuxJIMHT OTXOJI0B KUCIOPOJAHO-KOHBEPTEPHOTO MTPOU3BOICTBA.
32. JluteiHO-TIpOKaTHBIC arperarsl.
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

[Ipouecc DRI
ITponecc HBI
[IpoueccFastmet
[Tpomecclnmetco
[MpoueccDryiron
I[TporeccMidrex
[IpoueccHyL
ITporieccRomelt
[TporeccHismelt
ITporeccAusmelt
[Mporecc ITmMk3
[TponeccCorex
[MporeccFinex
ITporecc Dios
[MpoueccFastmelt
ITporieccRedsmelt



I[MTPUJIOXEHUE 2

7 OueHo4YHbIE CpeCTBA JJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) [lnannpyemble pe3y/ibTaThbl 00y4eHHsI U OLIEHOYHbIE CPECTBA /I IPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlNH:

CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyembie pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

ITK-1 crmocoOHOCTBIO K aHAJIM3Y U CUHTE3Y

3Hath —  CYIIHOCThb, NPEMMYIIECTBA U [IpumepHbIe TeOpEeTUUECKUE BOIIPOCHI
HEIOCTaTKU pasmmunbix [ 1. HemocraTku TpaaMIMOHHBIX CIIOCOOOB IIPOU3BOCTBA KEIE30PYIHOTO ChIPbSL.
croco0oB 0ECKOKCOBOro | 2. DKOJIOTMYECKH YUCTHIE TEXHOJOTHH: KPUTEPUU U OLICHKH, OKHM3HEHHBIA LUKI U3ACTHUSI» U
(BHEIOMEHHOT'0) 9KO0ATAHCHI.
BOCCTaHOBJECHHsA kene3a wu| 3. (OCHOBHbIE HANPABJICHUS PA3BUTUS TEXHOIOTHH.
HEINPEPBIBHOM IIJIABKH CTAJIH 4. Heo0xoauMOCTh pa3padOTKH M MPOMBIIUICHHOTO OCBOCHUSI HOBBIX TEXHOJIOTUN M TEXHUKU
—  BIMSHHE TIPOIIECCOB MIPOU3BOJICTBA YEPHBIX METAJIOB KAK MACCOBOTO, TAaK U CIICIIUAILHOTO HA3HAUCHHMS.
IPOU3BO/ICTBA gepHpix | O. OCHOBHBIE TPEOOBaHMS K HOBBIM TEXHOJIOTHSM M TEXHHUKE: CHHIKEHUE JKOJIOTHYECKOH
METAIOB Ha OKPY’KaIOIIYIO OIACHOCTH M PECYPCOEMKOCTH MPOU3BOJICTBA; PACIIMPEHHUE CHIPhEBOW 0a3bl METAJUTYPIHH;
cpeny MOBBIIIEHUE TPOU3BOAUTEIIEHOCTH M YITyUYIIEHUE YCIOBHH Tpya
6. IIpon3BoacTBO 0COOO YUCTHIX YYT'YHOB U CTaIel
Ymetb — ONpEeNensTh HOBBIH  CIOCOO [TpumepHBIe TPaKTUUECKHE 3a/1aHUS:
MIPOM3BOICTBA xkenesa| 1. Ilo mpencraBneHHOM cXxeMe OMPEAEIUTh Croco0 Mpon3BoacTBa. OOBSICHUTH TEXHOJIOTHIO.

MPUMEHUTETFHO K KOHKPETHBIM
YCIIOBUSIM

2.I1o mpeacTaBiIeHHON cXeMe OMPEeNeTUTh CIToco0 Mpon3BoACTBA. OOBSICHUTH TEXHOJIOTHIO.




CTpyKTypHBIH

[Inanupyemsble pe3ynbTaThbl

JJIEMEHT OneHouHble CpeCTBA
oOyueHus
KOMIIETCHIIUH
MeTannyprusecknii KOMIIeKe “Ineprorep - neus Bamokona - wnaon”
Bnangers — HaBBIKAMM 3KOJIOTUYECKH 3amaHust Ha pelIeHue 3a1a4d u3 npodeccnoHaIbHON 00IacTn
YUCTBIX TEXHOJIOTHI 1. ITo mpencTaBiieHHOM cxeMe OonpeAenuTh Cocod Mpon3BoAcTBa. OOBICHUTH TEXHOJIOTHIO.
MIPOU3BOJICTBA UyT'YHA U CTaIH JlaTh OLICHKY 9KOJIOTHYECKON HArpy3KH MpHU JaHHOM CIIOCO0€ MPOU3BOJICTBA.
1
— HaBBIKAMM  BOCHPOU3BOJICTBA
CXEM KOHCTPYKLHMH OTHEIbHBIX
peakTopoB  (Kamep)  HOBBIX
arperaTon

2. Ilo mpeacTaBIeHHON CXEME OMPEETUTh CIIOCO0 MPOou3BOACTBA. OOBSICHUTH TEXHOJIOTHIO.
JlaTh OIIEHKY 9KOJIOTHYECKON Harpy3Ku IMpu JaHHOM Crioco0e MpOr3BOICTBA.




CTpyKTypHBIH
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

3. Ilo npencTaBieHHON cXeMe OIpeaesIuTh criocod npou3BoAcTBa. OOBSICHUTH KOHCTPYKIIMIO
Y TIPUHIAT Pa0OTHI PEaKTOPOB U arperaToB

4. Ilo mpencTaBiIeHHON CXeMe ONPENEIUTh CI0c00 MPOon3BOACTBA. OOBSICHUTDh KOHCTPYKIUIO
U TIPUHIIMI PabOTHl PEaKTOPOB U arperaToB

nnnnnnnn

WaxTHan neun

- KonownuKoBbik ras

BocCranoBnTenyhesit
ra3

EpHKeTHPO-
BONHbIF

ITK-2 cnocoOHOCTBIO BBIGI/IpaTL MCTOJbI UCCIICAOBAHMS, INITAHUPOBATH U IIPOBOJUTH HCO6XOI[I/IMLIC OKCIICPUMCHTBI, HHTCPIPCTUPOBATL PC3YJIIbTAThI U

J€JIaTh BBIBO/IbI

3HaTh

— HEOOXOJMMOCTh pa3pabOTKU U

[IpumepHbIe TeopeTHYeCKUE BOIIPOCHI




CTpyKTypHBIH
JIEMEHT

[Inanupyemsble pe3ynbTaThbl

OneHouHble CpeCTBA

KOMIIETEHIIUH 0byuenus
IIPOMBILIIEHHOTO ocBoeHUsA [ 1. OcoOeHHOCTH TEXHOIOTUHU BBIIUIABKH U PA3JIUBKU BBICOKOJIETUPOBAHHON CTaJIH.
HOBBIX TEXHOJOTMH M TEXHUKH | 2. MHKpOJIErHpOBaHUE U MOIU(PHUIIMPOBAHUE CTAIIH.
IIPOU3BOJICTBA yepHbIX | 3. Bo3MoxkHOCTH ynpaBieHus GOPMUPOBAHUEM CTPYKTYPBI JUTOTO CIUTKA
METaJUIOB KaK MaccoBoro, Tak u | 4. HemocraTku TpaaMIMOHHBIX CHOCOOOB NMPOW3BOACTBA YYr'yHa M CTalIM IO OTHOLICHUIO K
CHEeLMAIbHOTO Ha3HAYECHUS; OKpy’Karole cpeze
— TEXHOJIOTHUIO npoussozcTBa | 9. TexHOIO0rus Npou3BOACTBA BEICOKOYTIIEPOIMCTON KOPAOBOM CTANH.
0c000 umcThix uyrydoB u| 6. IlopomikoBas Meramnyprus skenesa.
cTayiel 7. Texunonorus npousBoAcTBa ctainu Mapku IF
8. IlomyuyeHue craneil ¢ 0COOOHU3KUM COAEPKAHUEM CEPBI
YMmeTh — OMpeneniTh croco6 [IpumepHbIEe MPAKTUYECKUE 3aTaHUS:
IIPOU3BOJICTBA YEPHBIX 1. ITo npeacTaBieHHON cXeMe ONPEeTUuTh cl1ocod Mpon3BoaAcTBa. OOBACHUTH TEXHOJIOTHIO.
i

METAJUIOB MPUMEHUTENBHO K
KOHKPETHBIM yCJIOBUSIM

— IPOBOJUTH pacueTbl 1o
IIPSIMOMY IOJTYYEHHIO JKEJIe3a

3. Omnpenenuth pacxol KOKCOBOM MeNOYH, O0O0ECNeUHBAIONINA CTEXHOMETPUUECKYIO
MOTPeOHOCTh B YIJIEpoJie Ha MpsiMoe BoccTraHoBieHue Fe m Mn. Mcmonb3ys aumarpaMmbl




CTpyKTypHBIH
JIEMEHT

[Inanupyemsble pe3ynbTaThbl

OneHouHble CpeCTBA

KOMIIETEHIIMH 00yueHus
coctostaust cucteMbl SiO2-CaO-Al,03-MgO oreHuTh cocTaB MyCTOM MOPOABI KOHIIEHTpPATa,
306l KOKCOBOW MEIIOYM C TOYKH 3pEHHUS TEMIIepaTyphl IIaBieHHWs Uuiaka. llpu
HEOOXOJIMMOCTH BBIOPATh (MIIFOC M €ro Pacxoi JJIs JTOCTHXKCHHUS TEMIIEPATyphl ILIaBJICHUS
nuiaka He Boime 1400°C

Bnaners HaBBIKaMH BOCIIPOM3BOJICTBA CXEM 3aaHus Ha pelIeHre 3a1a4d U3 IpodheCCHOHAIBHOM 00JacTH

KOHCTPYKIIUU OTJEIBHBIX
pEaKkToOpoB (Kamep) HOBBIX
arperaTtoB

1. o mpencTaBiieHHON cXeMe OIpeaesnTh crocod mpon3BoacTBa. OOBSICHUTH KOHCTPYKIIHIO
Y IIPUHIMI Pa0OTHI PEaKTOPOB U arperaToB
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0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/IN U KPUTEPHH
OlleHUBAHUS

[TpomexyTouHas aTTectanus no Aucuurinie «HoBble npoiecchl MeTaTypriun BKIIOYAET
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTH YPOBEHb YCBOSHUS O0yUYAIONTUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJjaHMsl, BBISBIIAIONINE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW M BJaJICHUH,
MIPOBOAMTCS B COOECEOBAHMS.

3ader ¢ OIEHKOM 1O TaHHOMW JUCITUIUTMHE MPOBOAUTCS B YCTHOU (hopme.

IMoka3aTe/u U KPUTEPUHU OLEHMBAHUSI 3aY€Ta € OLIEHKOM:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHUECKOoe M TIIyOOKOe 3HAaHHE
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOyJarouuics IeMOHCTPUPYET CPEIHHUA YPOBEHB
c(OpPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX OTEepalusiX, IEPeHoce
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJBHBIX MEPOIPHUATHI
JOMYCKAIOTCA OIIMOKU, MPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
0OyJarOIIMICS HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TP ONCPUPOBAHWM 3HAHHUSIMH U
YMEHHSIMH MPU UX MEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
MOKA3aTh UHTEIUICKTYa IbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OIICHKY «He 3auTeHo» (1 Oamia) — oOyyarouiuiicss 1eMOHCTPUPYET 3HaHUS He Ooiee
20% TeopeTHYecKoro Mmarepualia, JIOIYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOXET IT0Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.



