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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
cTaHAapTa BbicLLero obpasoBaHus Mo HanpasneHuo (cneyunanbHocTu): 24.03.04 ABmacTpoeHue

& OC BBefeH B aeinctame npmkasom Ne249 ot 21.03.2016 ., gata yTBepxaeHus: 25.04.2016 .

MecTo AucuMNAKHbI B CTPYKTYPe yuebHOro nnaHa: 1ok 1, BapuaTuBHasi, No BbIGOPY CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 24.03.04 ABnacTpoeHue

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

CuBC, npoTokos 3acefaHus Kadegpbl No ot 20.06.2017

YTBepX/aeHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 5 o1 21.06.2017

Mporpammy paspaboTan:
[IOLIEHT, K.T.H. Bo6uH K. H.
3aBepfytoLnii kadeapoi:

CwmunpHos C. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3amecTuTeNb 3aBeaytoLlero Kadeapoin Kypnaes H. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna ®@IroOC: I1K.2 ciiocoGHOCTH 0CBONTH H HCIIOJIL30BATH II€PE/I0BOH ONBIT ABHACTPOSHNSI
CMEKHBIX 00/1acTeli TEXHHKHA B pa3spadoTKu ABHANMOHHBIX KOHCTPYKIHUIA; ¢ 4acHiu Cl1edyiouux pe3yibmamoe
obyuenusn:

35. 3HaTb CYLYHOCTb, 06/1aCTV NPUMEHEHUS N OCOBEHHOCTU (PU3NKO-XMMUYECKNX METOAOB 06paboTKU:
Na3epHbIX, N1a3MeHHbIX, MArHUTHO-UMNYIbCHbIX, YIbTPa3BYKOBbIX, 31EKTPO3PO3NOHHbIX, 3MEKTPOXUMUYECKUX

36. 3HaTb POJib COBPEMEHHBIX TEXHOMOMM B CO3[aHMN NeTaTe/bHbIX annapaToB BbICOKOTO KauecTea 1 06LLIMX
0CHOBAX 3MEKTPOMU3NYECKUX W INEKTPOXUMUYECKUX METOA0B 06pabOTKMN aBUALIMOHHbIX MATEPUAIOB

y1. yMeTb paccumTbIBaTh (MU OLEHWBATH) OCHOBHBbIE MapaMeTpbl MPOLECCOB (HN3NKO-XMMUYECKOK 06paGoTKU
MaTepuanos

Komnemenyun @I'OC: T1K.3 crioco0HOCTH BLITOJIHATH TeEXHHTECK0E H TEXHAKO-IKOHOMHIeCKOe 000CHOBAHITE
NP HAAMAEMBIX TP 0eKTHO-KOHCTPYKTOPCKAX pelIeHnii, BiajgeeT MeTOAAMH TeXHHIECKOI JKCIIEPTH3HI MPOEKTA;
€ uacmu cueoyIoIUx pe3yabmanmos 00yueHus:

y1. yMeTb NPOBOAUTH CPaBHUTE/bHBIV aHanM3 METOA0B 06paboTKu

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnmuya 2.1
PesynbTaTbl M3yyYeHUs AUCLMMNINHBI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHusaLnm
npeacTaBfieHNe, 3HaTb, YMeTb, BNageTb) 3aHATUI

CnelanbHble Bibl 06pa6oTKN aBUALMOHHBLIX MaTepUanos

MK.2.35 3HaTb CYLLHOCTb, 061aCTV NPUMEHEHNSA N 0COOEHHOCTU PUMKO-XUMUYECKMX
MeTOZ0B 06pab0TKM: N1asepHbIX, NNa3MeHHbIX, MarHUTHO-UMMY/bCHbIX, Y/IbTPa3BYKOBbIX,
3/1EKTPO3PO3UNOHHbIX, 3IEKTPOXUMUYECKNX

I.CDyHK]_II/IOHaJILHbIe CXEMBI TEXHOJOTHICCKHUX YCTAHOBOK JUIA peaiu3aii ]'|eK|_|'|/|V|; ﬂpaKque(;Kme 3aHATUSA;
cpmmco-xmmqec:lcnx METO OB 06p360TI(H ﬂaﬁopaTopHHe paﬁoTH;

CamocToaTtesibHaa paboTa

2.CymHocTh, 00IaCTH NPUMEHEHIS M 0COOEHHOCTH (PU3MKO-XUMHIECKUX METOZOB | [lekun; MpaKTUYECKIe 3aHATS;
06paboTKY: Ta3epHBIX, INIa3MEHHBIX, MATHUTHO-AMITYJTHCHBIX, YIbTPa3BYKOBHIX, Na6opaTopHble paboTbl;
HIIEKTPOSPO3UOHHBIX, HIEKTPOXHMUIECKIX CamocTosTenbHas pa6oTa

MK.2.36 3HaTb PO/Ib COBPEMEHHbIX TEXHOOTMIA B CO3AaHMM NeTaTe/IbHbIX annapaToB
BbICOKOI0 KayecTBa 1 06LLMX OCHOBAX 3/1EKTPOPU3NYUECKIMX U 3NIEKTPOXMMNYECKNX METOZO0B
06pab0TKM aBUALMOHHbIX MaTepuasioB

3. XapaKkTepHCTUKH MaTepPHAIOB B IapaMeTphl TeXHOIOTHIEeCKHX YCTaHOBOK, Nekumn; MpakTUYecKne 3aHATUS;
OLIpEIeIBIOIIHIX IPO3BoAuIbHOCTS (1 KIIJI) MerozioB 06paborku u ka4ecTBO | [laGopaTopHble paboThl;
TOJy9aeMBIX JeTanelt CamocTosTeNbHas pa6oTa

4.0 poiy cOBpeMEHHBIX TeXHOIOTHH B CO3JaHHH J€TaTeIbHBIX allllapaToB Nekumn; MpakTUYecKne 3aHATUS;

BBICOKOI'O Ka4eCTBa i OOIUX OCHOBAX SNIEKTPOMU3MIECKUX U SIEKTPOXUMUYECKUX | CamMoCTOATeNbHaA paboTa
MeTO/I0B 00pabOTKH aBHaITMOHHBIX MaTePUaIOB

MK.3.yl ymeTb NPOBOANTb CPAaBHUTEbHbIN aHaAM3 MeTOA0B 06PaboTKM

5.IIpoBouTh cpaBHUTENLHBIN aHAIN3 METOJOB 00paboTKu JNekumn; TpaKTUYeCKne 3aHATUS;
CamocTosaTe/ibHaa paboTa

MK.2.yl ymeTb paccumTbIBaTb (M1 OLEHNBATL) OCHOBHbIE NapamMeTpbl MPOLLEeCcCoB
(O3NKO-XMMNYECKOI 06paboTK1 MaTepmnanoB

6.PaccuutsiBaTh (I/UII/I OIIGHI/IBaTB) OCHOBHBIC IIapaMETPhI HPOIECCOB ﬂeKLI,VIVI; ﬂpaKqueCKme 3aHATUS;
(bI/ISPIKO-XI/]MPI‘ICCKOVI O6pa6OTKH MaTepHuajloB ﬂaﬁopaTopHHe paﬁoTb”

CamocTosaTenbHas paboTa

MK.3.yl ymeTb NPOBOANTL CPaBHUTENbHbIV aHaIM3 MeTOL0B 06paboTKM

7 PaccauTsBath nponsBouTensHOCTH (1w KITJI) mpormeccoB o6paboTkn Nexuyu; TpakTUYECKUe 3aHATUS;
JabopaTopHble paboThl;
CamocTosTenbHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HO AUCUMNANHbI



Tabnuua 3.1

CcCbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yacbl | pe3ynbTathl
(hOopMbl, Yac.
006y4yeHuns

Cemectp: 7

AnpakTnyeckas egmHnLa: O6LLan XxapaKTepuUcTKa CreL, TEXHOOMNIA aBUacTPOeHUS!

1. OCHOBHble TEPMUHbI 1 OnpeaeneHns. Posb COBPEMEHHbIX
TeXHo/orunii B co3gaHum J1A BbiCOKoro Kayectsa. ObLuas
XapaKTepucTHKa 3NeKTPOPUINYECKNX 1 INEKTPOXUMUYECKUNX
MeTO/0B 06paboTKM

2,4

AnpakTnyeckas eAMHNLA: DNEKTPOUNYECKME METOAbI 06
TEPMMUYECKOM AeMCTBUM Ha MaTepuar

paboTKu, oc

HOBaHH

blé Ha

2. NasepHasi 06paboTKa MaTepuanos. TeXHONOMMYecKmne
nasepbl: YCTPONCTBO, paboTa 1 OCHOBHbIE XapaKTEPUCTUKN.
B3aumopelicTre na3epHOro n3nyyeHus ¢ BELLECTBOM.
POoKyCUPOBKa /1a3epHOro n3fyveHuns. JlasepHas 3aKasika
cTasiei. J1asepHblii pacKpor NNCTOBLIX MaTepuanos. JlaepHas
cBapka. NMpobuska 0TBepPCTUN. MapKupoBKa.
TexXHOMOrMYecKme yCTaHOBKM

1,2,3,56,7

3. Mna3meHHast 06paboTKa. [11a3MOTPOHbI. TeXHOMOTNYECKME
onepaLmn nnasMeHHoli 06paboTKM: pe3Ka, CBapKa, HamblneHne
MOKPbITWIA, NOMyYeHIe NOPOLLKOB 1 Ap.

1,2,3,56,7

4. INeKTPOHHO-NyYeBas 06paboTKa. INEKTPOHHO-NYYEBbIE
nywku. BsammogelicTeue YyCKOPEHHbIX 3/1EKTPOHOB C
BeLLeCTBOM. TeXHO/IOrMYecKme onepawum

3N1EKTPOHHO-NY4eBOI 06PaboTKK

1,2,3,56,7

Anpaktuyeckad eanHuua: 31'IEKTpO(*)I/I3I/I‘—IECKI/Ie METOAbl, OCHOBaHHbIE Ha 3/IEKTPOMarHNTHOM

[eViCTBUM Ha MaTepuar

5. MarHuTHo-umMnynbcHas 06padoTka (MMOM). OCHOBHbIe
3aKOHbl MarHUTHOrO Noss. B3aMoAeNCTBME CUNMbHBIX

MMMY/IbCHBIX MAarHUTHbIX Noseli ¢ MeTannamu. CyLwHoCTb 0 3 1,2,3,56,7
MWOM. TexHo/I0rMyeckre yctaHoBkn. IHoyKTOpbI. Pacuert

napametpos npoteccos MOM. KIMJ npoueccos MOM

AnpakTnyeckas eguHmua: MmapovmMnybCHble MeToAbl (DOPMO06pa3oBaHmA

6. MApOoB3pbIBHAA LLUTAMMOBKA U 3NeKTPOrngponMmny ibcHas 0 1 1236

LTaMnoBKa

JnpakTundeckasa eguHuLa: SHEKTDO(*)I/BVI'-{ECKVIG METOAbl, OCHOBaHHbIE Ha NCIMOJ/Ib30BaHNE

SHEPrun yNbTPasByKOBbIX KonebaHuii

7. ¥YnbTpa3sykKoBas 06paboTka. MexaHvKa ynbTpasByka.
B3aumopeiicTeme ynbTpasByKa C BELLECTBOM. ICTOUHMKM
yNbTpa3ByKa: MarHUTOCTPUKLMOHHbIE 1 Nbe303/IEKTPUYECKME
npeobpasosartenn. KOHLUEHTPaTopb! y/IbTpasByKa.
TexHO/0rnyecKve onepauuy ynbTpassyKoBoin 06paboTKu:
pa3MepHasi 06paboTKa TBEPAbIX MU XPYNKUX MaTeprasnos,
cBapKa, 04NCTKa, pe3aHune, yNpoUYHeHve NOBEPXHOCTEN U ap.

1,2,3,56,7

Anpaktuyeckad eanHuua: 31'IeKTpOXI/IMI/I‘-IECKI/Ie N XMMN4YeCKne MeTob

I 06paboTKM

8. OnekTpo3po3noHHasa 06paboTka. CyLHOCTb 1 0COBEHHOCTM
MeToga. PacyeT napameTpoB npotecca 06paboTKu.
TexHoornyeckume onepaymm

0

1,2,3,56,7

9. Pa3amepHas aneKTpoxmmMmyeckas 06paboTka. PactBopeHme
METa/1/IOB B 3M1EKTPONUTaX Npu anekTponmse. CyLHOCTb
meTofa. PacyeT napaMeTpoB NPOLLECCOB 06paboTKM.

TexHo/orMyeckue onepaymm

1,2,3,56,7




10. Pa3mepHOe XMMUYEeCKOe TpaB/ieHne. XUMNYECKOe
pacTBOpPEHNe METAINIOB B KACNOTaxX U wwenoyax. CyLHOCTb

0 1 1,2,3,56,7
MeTOo/ia pa3MepHOro Tpas/ieHNs afloMUHWEBBIX CM1aBOoB.
TexHonorunyeckue onepauun. O6opynosaHme
Tabnuua 3.2
AKTUBHbIE Cebi/ki Ha
TeMbl NabopaTOPHbIX paboT Uacbl | pesynbTathbl YyebHas aesiTeNlbHOCTb
(bopmel, Hac. 06y4yeHus

CemecTp: 7

AnpakTuueckas eaquHULA: ANeKTPohn3nUeckme MeToabl 06paboTKKU, 0OCHOBaHHbIE HA TEPMUYECKOM

AEeNCTBUM Ha MaTepuan

PacueT napaMeTpoB Nla3epHoiA
1. imnynbcHaAa nasepHasa 3aKasika 3aKa/IKun 41 BblAaHHOMO
CTa/lbHbIX 06pasLoB Ha 2 4 1,2,3,6 BapuaHTa 3aaHuii. MoaroToBka
TBepLoTensHoM nasepe MOC-1001 oT4yeTa no pabore. 3awmTa
paboThl.
PacueT napaMeTpoB Nla3epHoiA
2. ImnynbCcHas nasepHas ceapka CBAPKIA AN BEIAGHHOTO
' y P P 2 4 1,2,3,6 BapuaHTa 3aaHuii. MoaroToBka
JINCTOBLIX 3ar0TOBOK
oTYeTa no paboTe. 3awmTa
paboThl.
PacyeT napameTpOB N1a3epHOro
o o ackpos 4/ BblAaHHOTO
3. J1azepHblIi pacKpou INCTOBbIX Packpos AN ha
0 4 1,2,3,6 BapuaHTa 3agaHui. MNogrotoska
martepranos
oTyeTa no paboTe. 3awmTa
paboThl.
PacueT napameTpoB MiasMeHHOM
e3KM1 N4 BbIJAHHOro BapuaHTa
4. [Mna3MeHHasa peska maTepuasnos 2 4 1,2,3,6 P An A P
3afaHuiA. MoAroToBKa 0THeTa No
paboTe. 3alimTa paboTbl.
FdLHET TIdpavie T puB
5. QneKTpoHHO-NyYeBas cBapka 0 4 36 7 3N1eKTPOHHO-/1yYeBOM CBapPKM
KpyrnHorabapuTHbIX feTanei T [/ Bbl4aHHOIO BapmaHTa

AnaakTuueckas eauHnLA: NeKTPohn3nyecK

AEeNCTBUM Ha MaTepuan

ne MeTofbl, OCHOBaHHbIE Ha 3/IEKTPOMarHATHOM

6. MarHUTHO-MMNYNbCHas
06paboTKa maTepranioB

1,2,3,6,7

PacueT napameTpos
MarHWTHO-UMMY/IbCHOI O
(hopmoo6pa3oBaHns Tpy6UaTbIX
3aroToBOK 18 BblLAHHOTO
BapmaHTa 3afaHuii. MNoaroToska
oTYeTa no pabote. 3awmTa
paboThl.

AvpakTnyeckas eguHMLA: DNeKTPOU3NYECK

YNbTPa3BYKOBbIX KO/le6aHwWl

ne METOoAbl, OCHOBaHHbLIE Ha NCMNOJ/Ib30BaHNE 3HEPTUN

7. YNbTpa3ByKOoBas CBapka

PacueT pexxumoB
yNbTPa3BYKOBOW 06paboTKM Ans

TOHKO/INCTOBbLIX METANUYECKUX 4 8 1,2,3,6 BblaHHOrO BapnaHTa 3afaHuiA.
JINCTOB MoaroToBka oT4eTa no paborTe.
3awmrta paboTbl.
Tabnuua 3.3
CcCblIKM Ha
< | AKTUBHbIE
TeMbl NPaKTUYECKNX 3aHATNIA Yachbl pe3ynbTaThl YyebHasa aesiTeNlbHOCTb
(bopmel, Hac. 06y4yeHns

Cemectp: 7

AvpakTnyeckas eguHuua: O6LLas xapaKTepucTKa creL, TEXHOMOr 1A aBMacTpoeHUs




1. MexaHun4eckue 1 hmsmnyeckmne

PaccmoTpeHue n

XapaKTePUCTUKN aBUALMOHHbIX 2 3,4,5 Knaccumkaums MmaTepranos,
martepranos NPUMEHSEMbIX B aBUACTPOEHU
Pa3paboTKa TeXHOI0MMYeCKOro
npotiecca N3roTos/eHNs
2. Pa3paboTka MeToANKM <
o aBMaLVOHHON feTanu C
N3roToB/IeHNA aBMaLMOHHON 2 2,4,5
NCMo/b30BaHWEM CreLnabHbIX
fetanu
B1A0B 06paboTKmM ANns
Bbl4aHHOr0 BapuaHTa 3afaHus
AnpakTnyeckas efuHmLa: SNeKTPopU3NYecKme MeToabl 06paboTKN, OCHOBaHHbIE HA TEPMUYECKOM
[eACTBMM Ha MaTepua
3. NazepHasi 06paboTKa. PacueT napameTpoB
®OKyCHpOBKa NasepHOro 2 1,3 (hoKyCMpYHOLLE CUCTEMBI
n3nyyeHuns nasepHoli 06paboTKu
4. NazepHast 06paboTKa. Pacuet PacueT KoahuLMeHTOB
KO3 (hULMEHTOB MOTNOLLEHNSA 1 2 35 7 MOrNOLLEHNA N OTPaXKeHUA
OTpakeHWs N1a3epHOro U3nyyeHuns T Na3epHOro nsnyyeHnsa ans
pasnnyHbIMIN MaTepuanamm BblAAaHHOr0 BapnaHTa 3afaHuns
AnpakTnyeckasn eguHmLa: ONeKTpodusmMyecKme MeToAbl, OCHOBaHHbIE Ha 3/IEKTPOMarHUTHOM
[eCTBUN Ha MaTepuan
PacyeT napameTpoB
MarHUTHO-UMMNY/IbCHOM
5. Pacyet napameTpos
2 1,2,3,6 06paboTKM And BblLaHHOrO

MarHUTHO-UMMNY/IbCHOM 06paboTKM

BapvaHTa 3aiaHuia.
KOoHCTpynpoBaHve NHAYKTOpa

AnaakTuueckas eauHULA: MMapoMMnynbCHbIE METOAbI (hOPMO06pa3oBaHms

6. Pacyet napameTpos
rMAPOMMMY/IbCHOM LITaMMOBKM

6,7

PacueT napameTpoB
rMAPOUMMY/LCHOW LUITAaMMOBKM
ANs BblAAHHOTO BapuaHTa
3a/jaHuns

AvpakTnyeckas egnHMLA: DNeKTPOhU3NYecKMe MeTobl, OCHOBaHHbIe Ha MCMO/b30BaHME SHEPT M

YNbTPa3BYKOBbIX KO/le6aHWI

7. Pacyet ynbTpasBYKOBbIX
npeobpasosareneii 1
KOHL,EHTpaTopoB

1,3,6

PacueT ynbTpasByKOBbIX
npeobpasosarenei
KOHLLeHTPaTopoB A1 BblAAHHOIO
BapuaHTa 3afilaHuii

AnpakTnyeckas eamHNLA: INEKTPOXUMUYECKIE U XN

MUYECKME MeTO/bl 06paGoTKM

8. PacueT napamMeTpoB

PacueT napameTpoB
3M1EKTPO3PO3NOHHON 06paboTKM

3N1EeKTPO3PO3NOHHOIN 06paboTKM 2 3,6,7 [N BblaHHOMO BapmaHTa
3aaHNI
PacueT napameTpos

9. PacueT napameTpos 2 36 7 3NEKTPOXMMUYECKOI 06paboTKM

3NEKTPOXMMUYECKOV 06paboTKM

ANS BblJAHHOr 0 BapraHTa
3afjaHni

4. CamocTosiTe/IbHasA paboTa 06yyatoLLerocst

CcbiNkuM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl caMoCTOATENbHOW PaboThbl pesynbTarthl
BbIMO/IHEHWE [KOHCY/IbTauuu
00yyeHus
Cemectp: 7
1 |KypcoBasi paboTa 1,2 15 2




B KypcoBoii paboTe NpoBOAATCA pacyeTbl NapamMeTpOB MPOLECCOB Na3epHOM 3aKasiKn CTa/lbHbIX AeTasel,
Na3epHOro packpos IMCTOBbIX MaTeprasioB, MarHUTHO-UMMY/IbCHOTO (DOPMO06Pa30BaHNsA TPy6UaTbIX
3aroToBOK. Pa3pabaTbiBatoTCA KOHCTPYKTUBHbIE CXEMbl HEOOXOAMMOI TEXHONOMMYECKO OCHACTKMW:
JNazepHas 06paboTKa MaTepuanoB : METOANYECKME YKa3aHMS U peKOMeHAALMN ANS BbINOMHEHWS KYpCOBOA
paboThbl ANa 2-3 KYpcoOB CaMO/IeTOCTPOUTENBHOIO (hakynbTeTa (cneumanbHocTs 0535) gHeBHoro (LLAMC) un
BeYepHero otaeneHunin / HoBocnb. anekTpoTexH. MH-T ; [cocT.: B. C. benoycos, A. K. Kapneu]. -
Hosocunbupck, 1987. - 26 c. : un., Tabn.

2 |r|0,qFOTOBKa K 3aHATUAM |1, 2 |3 |O

MoAaroToBKa K nabopaTopHbIM paboTam MUCMob3ys MeToAMYecKUe yKaszaHns no kypcy CBOAM:
mnynbcHoe hopMoo6pasoBaHme IMCTOBBIX AeTaseil B CaMO/eTO- U BEPTONIETOCTPOEHNM : [yuebHOe
noco6ue / H. B. Kypnaes u fp.]; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, 2012. - 83, [1] ¢. : un.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000169323

3 |,C|,OI'IOI'IHI/ITefIbHaﬂ yyebHas AesTeNbHOCTb 4 3 |O

M3yyeHne maTepnaioB COEPXKaLLMXCA B CMCKe PEKOMEH0BAHHOMN 1 JOMOHWUTEIbHOW NMTepaTypbl:
VimnynbcHoe hopMO0O6pa3oBaHme NMCTOBbIX AeTasnell B CaMOMIETO- U BEPTONETOCTPOEHUN : [y4ebHOoe

nocobve / H. B. Kypnaes n gp.]; Hosocwmb. roc. TexH. yH-T. - HoBocmbumpcek, 2012. - 83, [1] c. : un.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000169323

4 |r|0,qFOTOBKa K arTectauum |1, 2,3,4,5,6, 7|9 |2

MoAroToBKa K 3K3aMeHy Mo KOHTPO/IbHbIM BONPOCam MCronb3ys MeToanyeckoe nocobue CBO,
PeKOMeHZ0BaHHYI0 1 LOMOMHUTENbHYIO nTepaTypy: VIMnynbCcHOe (hopmMoo6pasoBaHme NMCTOBbLIX AeTasein
B CAMO/1eTO- 1 BEPTO/IETOCTPOEHUN : [yuebHoe nocobue / H. B. Kypnaes v gp.]; HoBocmG. roc. TexH. yH-T.
- Hosocmbupcek, 2012. - 83, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000169323

5. TexHonorus oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboThbl 00y4YatoWmMxcs, a TakxKe NPoBeAeHNs
KOHCYNbTaUuii NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHBIE TeXHoMornu (Tabn. 5.1).

Tabnunua 5.1
[JesTenbHOCTb VHhopmaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOM N
HthopmmpoBaHue MopTan HI'TY
KoHcynbT1poBaHve e-mail
KoHTposib e-mail; Moptan HI'TY
Pa3meLleHne yyebHbIX e-mail: 36C
MaTepuanos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo yUebHOW ANCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonatoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 6.1.

Tabnunua 6.1
MwuH. o
OueHvBaeMble BUAbI AeATE/TbHOCTU 06yYatoLmxcs 63 MakcuMasbHbIN 6ann

CemecTp: 7

Jexyusn: Iocemenre 0 15
Jlexyus: Koncnext 0 15
Jlabopamopnas: Bemonenue 0 5
Jlabopamopnas: 3anura 0 5




Ipaxmuuecrue 3auamus: Tlocemenue 0 10
Ipaxmuuecrue 3anamus: BrimonHenne 0 10
Kypcoeasa paboma: Utoro 0 20
3avem: 10 20

B tabnumue 6.2 npeacTaBneHO COOTBETCTBMUE (HOPM KOHTPOIS 3asiBNSIEMbIM TPEGOBAHUAM K
pe3ynbTaTam OCBOEHUSA AUCLMMN/INHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOMMETeH KOHTPO/IA
e PesynbTaTbl 00yYeHUs
L 3awmTa 3
®roc KI/Kp | 224€T

35. 3HaTb CYLUHOCTb, 06/1aCTV NPUMEHEHNS U OCOBEHHOCTM (IU3UKO-XUMUYECKMX METOL0B
MK.2 |06paGoTku: NasepHbIX, NNa3MeHHbIX, MarHUTHO-UMMYLCHBIX, Y/bTPa3BYKOBbIX, +
371IEKTPO3PO3NOHHBIX, IM1EKTPOXUMUYECKMX

36. 3HaTb P0/Ib COBPEMEHHbIX TEXHOMOTNiA B CO3aHNK neTatesibHbIX annapaToB BbICOKOro
Ka4yecTtea 1 O6LU,I/IX OCHOBax SJ'IEKTpO(bI/BI/IHeCKI/IX N ANEKTPOXUMUYECKNX METOA0B O6pa6OTKI/I +
aBMaUMOHHbIX MaTepnasioB

y1. yMeTb paccumTbiBaTh (MM OLLEHMBATH) OCHOBHbIE NMapaMeTpbl MPOLECCOB
(h13MKO-XMMMYECKOI 06pabOoTKM MaTepmanos

MK.3 | yl. ymeTb NPOBOAWTL CPABHUTENbHbIA aHa/IN3 METOLOB 06PaboTKM +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMMHE NPeACTaBNeH B NpunoXeHnn Ne 1 K paGoyel
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. I'puropesian A. I'. TexHonornyeckre mporLecch jJazepHou 00padboTku : [yueOHOe mocodue s
BY30B M0 CIeLHUATLHOCTH "MallluHbI U TEXHOJIOTHS BICOKOA()PEKTUBHBIX MTPOLIECCOB 00pabOTKH
MaTepuaioB” HarpasieHus "MamUHOCTPOUTEbHBIE TEXHONIOTUH U 0bopynosanue”] / A. T
I'puropssau, M. H. HMuranos, A. M. Mucropos ; iox pen. A. I'. I'puropssiaiia. - M., 2008. - 663 c. :
WL

2. I'puropses C. H. Texuonorus 06paboTKM KOHLIEHTPUPOBAHHBIMH MTOTOKAMH SHEPTHH : yueOHOe
1oco0ue it CTYIEHTOB BY30B, OOYUAIOIINXCS [T0 HAITPABJIEHUIO TIOATOTOBKH
"KOHCTPYKTOPCKO-TEXHOIOTUYECKOe 00eCTIeueHre MATHHOCTPOUTEIbHBIX mpoussoacts” / C. H.
I'puropses, E. B. Cmonenues, M. A. Bomocosa. - Crapsrit Ockon, 2009. - 278 c. : ui.

[lononHnTenbHada iMTepaTypa

1. Texnonorus nazepHoi 00pabOTKH KOHCTPYKLIHOHHBIX U HHCTPYMEHTAJBHBIX MAaTepUAJIOB B
aBUAIIBUTATEJIECTPOSHUH : [yueOHOe mocodue st By30B Mo crienmanbHoctu 160300 "Isurarenu
neraTenbHbIX anmapartos” u ap.]/ P. P. Jlareimos [u np.] ; mox o6m. pen. B. @. beswssasweunoro. -
M., 2007. - 232, [1] c. : nn.

2. DnekTpopU3NUECKHE U HJIEKTPOXUMHUYECKHE METOBI 00padoTku matepuanos. B2 .. T. 1 :
yueOHOe MocoOue IJIsi MaTMHOCTPOUTENIBHBIX By30B U (hakynsteroB / B, A. Apramonos, 0. C.
Bonkos, B. . [Ipoxanosa u ap. ; mox pen. B. I1. Cmonenuesa. - M., 1983. - 247 ¢. : ni.

3. Bespiii M. B. CipaBo4HMK MO MarHUTHO-UMITYJILCHOM 00paboTtke metayios / U. B. Bessiid, C.
M. ®epruk, JI. T. Xumenko. - Xaprekos, 1977. - 167, [1] c.

4. benoycos B. C. ®u3nyeckre OCHOBBI JIA3EPHON U MarHUTHOUMITYJIbCHOM 00paboTKH
Marepuaios . Yueb. nocobue rmo kypcy "TexHomorus np-Ba jetar. anmnaparoB” st 3-4 KypcoB
®DJIA (cmeu. 1301, u 1311) aueBHoro U Beuep. ota-Huid. - HoBocubupck, 1991. - 63 c.

VIHTepHeT-pecypcehbl




1. Kopsirun C. ., ITnmenor U.B., Xynskos B.K. CriocoObsr 06paboTku MaTepuaioB [D1eKTpOHHBIN
pecypce] : yuebnoe nocobue / C. U. Kopsirun, Y. B. ITumenos, B. K. Xyasikos. - Kagununrpan,
2000. - 448 c. - Pexxum noctyna : http://window.edu.ru/resource/484/22484/files/koryagin.pdf. -
3aru. ¢ 3KpaHa.

2. OBC HI'TY : http://elibrary.nstu.ru/

3. OBC «M3narensctBo Jlaney : https://e.lanbook.com/
4. OBC IPRbooks : http://www.iprbookshop.ru/

5. 9BC "Znanium.com" : http://znanium.com/

6.

8. MeToauyecKoe 1 NPorpammMHoe obecredeHue

8.1 MeToanyeckoe obecreveHme
1. JIazepuas oOpaboTka MaTepuasoB | METOOUYECKHE YKA3aHUs U PEKOMEHIAIIUMN JIS1 BBITIOJTHEHUS
KypCOBOM paboThI 1151 2-3 KYpPCOB CaMOJIETOCTPOUTENLHOrO (akysbTeTa (crnernuanbHocTs 0535)
nuesroro (LIHUIIC) u Beuepuero otnenenuii / Hopocu®. anmextporexH. u-T ; [coct.: B. C.
Bbenoycos, A. K. Kapnen]. - HoBocubupck, 1987. - 26 c. : un., Tabmn.

2. UmmynscHOE popMoOOpa3oBaHUE JIMCTOBBIX AETAEH B CAMOJIETO- U BEPTOJIETOCTPOESHUH |
[yueGHoe mocobue / H. B. Kypnaes u np.]; HoBocub. roc. texs. yH-T. - HoBocuGupck, 2012. - 83,
[1] c. : un.. - Pexxum gocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000169323

3. TexHOMOTHS MPOM3BOACTBA JIETATENILHBIX armapaToB. MarHUTHO-UMITYJIbCHAsT 0OpaboTka
metayuioB (MHUOM) : MeToquuecKue yKa3aHHs U PEKOMEHIALNHN K BBITIOJIHEHUIO
pacuetHO-rpadraeckoi paboTs! mis 3-4 kypcoB DJIA (cneumansroctu 1301, 1311) nHeBHrO 1
BeuepHero otaenenuti / coct.: Benoycos B. C. [u mp.]. - HoBocubupck, 1990. - 15 c.

8.2 CneunanmanpoBaHHoe NporpaMmMHoe obecrneyeHve
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

JTabopaTopHbIi CTEHA

No HanmeHoBaHue Ha3HauyeHne
1 |KomnbloTepHbIli Knacc Vcnonb3yeTcs ans npoBeaeHns Nekuni n
NPaKTUYECKUX 3aHATUN




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa camoneTo- 1 BepTOIETOCTPOCHHUS

“YTBEPXIAIO”

JIEKAH ®JIA

n.1.H., mpodeccop C.JI. Canenko
2 r.

(13

®OH/JI OHEHOYHbBLIX CPE/ICTB

YYEBHOM JUCHUTNIAHBI
Cl'[eIII/laJ'[bele BHU/AbI oﬁpaﬁoTKn ABHAIIUOHHBIX MaTE€pHaJIOB

Ob6pazoBarenbHas nporpamma: 24.03.04 Asuactpoenue , npoduis: CamoneTo u
BEPTOJIETOCTPOECHHE

HoBocubupck 2017



1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHas cTpykrypa ¢GoHAAa OIEHOYHBIX CPEACTB MO JAUCIHUIJIMHE
00paboTKK aBUAIMOHHBIX MaTepUasoB MpuBeacHa B Tabmuire.

ChnenuansHble BUIBI

Tabmuna

Iranbl OEeHKH KOMIIeTeHIHii

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
Popmupyembre KOMIIeTeHI Ui Tembl TEKylero IIpome:xyrounas
KOMIETEHIINH (3HAHMSL, yMeHHs1, KOHTPOJISI aTrecranus (3K3amMeH,
HABBIKH) (KypcoBoii IpOeKT, 3a4er)
PI'3(P) u op.)
[K.2/TIK 35. 3HaTh CyIIHOCTh, |['MApOB3pHIBHAS HITAMIOBKA U 3ayer, Bompocs! 1-11
CIIOCOOHOCTB 00acTy IPUMEHEHUS | ANIEKTPOTUAPOUMITYILCHAS
OCBOHTb 1 U 0COOEHHOCTH mramrnoBka JlazepHas
WCIIOJIb30BaTh (GU3NKO-XMMHUYECKHUX [00pabOTKa MaTepUaIoB.

MepeoBOM ONBIT
ABHACTPOEHUS U
CMEXHBIX oOacTeit
TEXHHUKH B
pa3paboTku
aBHALOHHBIX
KOHCTPYKLUH

METOJIOB 00pabOTKH:
JIa3ePHBIX,
TUTa3MEHHBIX,
MarHuTHO-
HAMITYJTECHBIX,
VIBTPa3ByKOBBIX,
SIIEKTPOIPO3UOHHBIX,
SIEKTPOXUMHIECKHX

TexHonornueckue na3epsl:
YCTPOMCTBO, paboTa U OCHOBHBIC
XapaKTCPUCTHKH.
B3aumoneiicTBue nazepHoOro
W3IYYICHHUS C BEICCTBOM.
DoKycHpOBKa J1a3epHOTO
n3mydeHns. JlazepHas 3akanka
crasieid. JlazepHsblil packpoit
JIUCTOBBIX MaTePHAJIOB.
JlazepHast cBapka. [IpoOuBka
OoTBepcTHil. MapKupoBKa.
TexHoI0rn4ecKue yCTaHOBKH
MarauTHO-UMITYJTbCHAS
obpadotka (MHOM).
OCHOBHBIE 3aKOHBI MATHUTHOTO
nois. B3anmonelictBue
CHITBHBIX UMITYJIbCHBIX
MarHUTHBIX TIOJIEH C METaJIAMH.
Cymnocts MUOM.
TexHOI0rnuecKue yCTaHOBKH.
WNupyxropsl. Pacuer
napameTpoB nponeccos MHOM.
KIIJI] mporieccos MUOM
OCHOBHBIE TEPMHHBI U
onpeneneHus. Ponb
COBPEMEHHBIX TEXHOJIOTUH B
co3ganuu JIA BbICOKOTO
kauectBa. O0mIas
XapaKTepUCTHKA
EKTPOYUINUECKHX U
9EKTPOXUMHUYECKUX METOJIOB
06pabotku [1nazmeHHast
obpaborka. [ImasmMoTpoHsI.
TexHooruueckue onepanuu
JIa3MeHHOM 00paboTKU: pe3ka,
CBapKa, HAMBIJICHUE OKPBITHH,
MOJTy4eHHE TIOPOIIKOB U Jp.
PasmepHas snekTpoxumunyeckas
obpabotka. PactBopenne
METAJUIOB B 3JICKTPOJIUTAX MPH
anektponuse. CynHocTs
MeToja. Pacuer mapamerpos
TPOIIECCOB 0OPAOOTKH.
TexHonorn4eckre oneparuu
Pa3zmepHoe xumuueckoe
TpaBlieHHE. X UMHYECKOE
pacTBOpEHNE METAJUIOB B
KHCJIOTax M mieyoyax.
Cy1HOCTh METOJIa Pa3MEPHOTO




TpPaBJICHHS ATFOMHHHUEBBIX
cru1aBoB. TexHoJIorndeckue
oneparuu. O6opynoBaHue
YabpTpazBykoBas 00paboTKa.
MexaHuKa ylIbTpa3ByKa.
B3aumonelicTBue yapTpa3Byka ¢
BelecTBOM. McTouHuKu
yIbTpa3ByKa:
MarHUTOCTPUKIIMOHHBIE U
MTbE303JICKTPHYECKHE
npeoOpa3oBaTenu.
KonueHnTtpaTopsl ynbTpa3ByKa.
TexHoa0rnuecKue onepanuu
YIBTPa3BYKOBOW 00paOOTKH:
pa3MmepHas 00paboTKa TBEPIBIX
U XpYTKHAX MaTepuaoB, CBapKa,
OYHCTKA, PE3aHNE, YIIPOUHECHHUE
TIOBEPXHOCTEH U 1p.
OJEeKTpOHHO-Ty4eBas
00paboTka. DIEKTPOHHO-
JIYYCBBIC ITYIIKH.
B3aumoneiicTBue yCKOPEHHBIX
JJIEKTPOHOB C BEIIECTBOM.
TexHoMOTHYECKHE OTIEPALNH
JIEKTPOHHO-ITy4€BON
00pabOTKH DIEKTPOIPO3UOHHAS
obpaboTka. CymHOCTh U
ocobeHHOCTH MeToza. Pacuer
IapamMeTpoB Iporecca
00paboTku. TeXHOIOTHYECKUE
orepaiun

MK.2/TIK

36. 3HATH POJIb
COBPEMEHHBIX
TEXHOJIOTUH B
CO3/1aHIH
JICTATCIIbHBIX
armapaToB BHICOKOTO
KavyecTBa M 00Imux
OCHOBax
EKTPOYUINIECKUX
u
EKTPOXUMHUUECKUX
METOJIOB 00PabOTKH
AaBHAIITMOHHBIX
MaTepHaIoB

I'nnpoB3pbIBHAs ITAMIIOBKA U
BJIEKTPOTUPOUMITYILCHAS
mTamnoBka JlazepHas
00paboTKa MaTepHaoB.
TexHonornueckue na3epsl:
YCTPOHCTBO, paboTa M OCHOBHBIE
XapaKTePUCTHKH.
B3aumoneiicTBue nazepHoro
U3TYYCHHUS C BEICCTBOM.
DoKycHpOBKa J1a3epHOTO
n3nydeHus. JlazepHas 3akanka
crasieid. JlazepHbli packpoit
JINCTOBBIX MaTCpUAJIOB.
Jlazepnas cBapka. [IpoOuBka
oTBepcTHil. MapKupoBKa.
Texnomornueckue YCTaHOBKH
MaFHI/ITHO-I/IMHyJ'H)CHaH
obpadotka (MHOM).
OCHOBHBIE 3aKOHBI MATHUTHOT'O
nosis. Baumopeiicteue
CHIIBHBIX UMITYJIbCHBIX
MAarHUTHBIX TIOJIEH C METaJUTAMHU.
Cymrocts MUOM.
Texnomornueckue YCTaHOBKH.
Wupyxropsl. Pacuer
mapameTposB mporeccoB MMOM.
KIIJ] mporieccos MUOM
OCHOBHBIE TEPMUHBI U
onpezenenus. Ponb
COBPEMCHHBIX TEXHOJIOTHHI B
co3ganuu JIA BBICOKOTO
kauyectBa. OO0rIas
XapaKTePUCTHKA
INEKTPOPUINICCKUX U
INEKTPOXUMHUIECKAX METOJIOB
06pabotku [TmazmenHast
o06paboTtka. [11a3MOTpOHBI.

3auert, Bompocsr 1,2, 7,
9-10




TexHosornyeckne onepanun
IJIa3MeHHOM 00paboTKU: pe3ka,
CBapKa, HaIlbIJICHHE OKPHITHH,
TIOJTy4€HHE TIOPOLIKOB H JIP.
VYupTpa3BykoBas o6paboTka.
MexaHuKa ylIbTpa3ByKa.
BzaumonelictBue yapTpa3ByKa C
BelecTBOM. McTouHuku
yIbTpa3ByKa:
MarHUTOCTPUKIIMOHHBIE U
MIbE303JIEKTPUIECKUE
npeoOpa3oBarenu.
KosnmenTpaTops! ynpTpasBykKa.
TexHoa0rnuecKue onepanuu
YIBTPa3BYKOBOH 00pabOTKH:
pa3MmepHas 00paboTKa TBEPIBIX
U XpYTIKAX MaTepuaoB, CBapKa,
OYHCTKa, Pe3aHNe, YIIPOUHCHHUE
IIOBEPXHOCTEH U JIp.

ITK.2/TIK

yl. ymers
paccuuThIBaTh (MU
OIICHUBATh)
OCHOBHBIE
rapameTpsl
MPOIIECCOB (PHU3HUKO-
XHUMHYECKOM
00paboTku
MaTepHaioB

I'mapoB3pbIBHAS IITAMIOBKA U
3MEKTPOTUIPOUMITYIECHAS
mraminoBka JlazepHas
00paboTKa MaTepuasoB.
TexHonornueckue na3epsl:
YCTPOMCTBO, paboTa U OCHOBHBIC
XapaKTePUCTHKH.
B3aumoneiicTBue nazepHoOro
W3TYYCHUS C BEIICCTBOM.
DoKycHpOBKa JTa3epHOTO
n3mydeHuns. JlazepHas 3akanka
craneit. JlazepHslil packpoit
JIUCTOBBIX MaTEPHAJIOB.
Jlazepnas cBapka. [IpoOuBka
oTBepcTHil. MapKupoBKa.
TexHoI0rn4ecKue yCTaHOBKH
MarHuTHO-UMIYJIbCHAsI
obpadotka (MHOM).
OCHOBHBIE 3aKOHBI MATHUTHOTO
noius. B3aumonelictBue
CHITBHBIX UMITYJIbCHBIX
MarHUTHBIX TIOJIEH C MEeTaJIAMH.
Cymnocts MUOM.
TexHOI0rnuecKue yCTaHOBKH.
WNupyxropsl. Pacuer
mapameTpos mporeccoB MMOM.
KIIJ mporieccos MUOM
ITnazmennas o6paboTKa.
I1na3mMOTpOHBI.
TexHosorMyecKkne onepanun
TUIA3MEHHON 00pabOTKH: pe3Ka,
CBapKa, HallblJIGHHE OKPHITHH,
TIOJTy4eHHE TIOPOLIKOB H JP.
VYibTpa3BykoBas 00padoTKa.
MexaHuka ynpTpa3BykKa.
BzaumonelicTBue yabTpa3Byka c
BelecTBOM. MIcTOuHUKH
yIBTPa3ByKa:
MarHUTOCTPUKIINOHHBIE 1
MTEE303JICKTPUIECKIE
peoOpa3oBaTeIH.
KonuenrpaTtopsl ynbTpasByka.
TexHosornyeckne onepanun
yIbTPa3BYKOBOI 00paboTKH:
pasmepHasi 00padoTKa TBEPABIX
U XpYNKHUX MaTepuasoB, CBapKa,
OYHCTKa, pe3aHue, yIIpOIHEHHE
TIOBEPXHOCTEH U JIp.
DNEKTPOHHO-TTyYeBas

3ayer, Borpocsl 1-8




00paboTka. DIeKTPOHHO-
Jy4eBBIC IMTYIIKH.
BzanmoneicTBre yCKOPEHHBIX
9JIEKTPOHOB C BEUIECTBOM.
TexHoa0rnuecKyue onepanuu
3JIEKTPOHHO-TY4E€BOM
00paboTKN DIIEKTPOHHO-
JIy4eBas CBapka
KpyIMHOTa0APHUTHBIX JETAJCH
DIeKTPOIpO3nOHHAS 00padoTKa.
CymHoCTh ¥ 0COOEHHOCTH
Mmerona. Pacuer napameTpos
mporecca 00paboTKH.
TexHoJI0rnuecKue onepanuu

MK.3/1IK yl. ymeTs mpoBouth |JlazepHas o6paboTka Kypcosas pabora,
CHOCOOHOCTH CpaBHUTENBHBIN MaTepuanoB. TexHoorndeckue |pasmensr 1-2
BBITIOJTHUTH aHaJIN3 METOJIOB Ja3epsl: yCTpoicTBo, pabora n
TEXHUYIECKOE U 00paboTKH OCHOBHBIE XapaKTEPUCTHKH.
TEXHHKO- B3anmogeiicTBue nazepHOTO
9KOHOMHUYECKOE U3JTYYEHHS C BEILIECTBOM.
000CHOBaHUE dokycHpoBKa J1a3epHOTO
NPUHUMAEMBIX nanyuenus. JlazepHas 3akaika
MIPOEKTHO- crajneil. JlazepHblid pacKpoi
KOHCTPYKTOPCKHX JIICTOBBIX MaTE€PHAJIOB.
pELICHUN, BIaJeeT JlazepHas cBapka. IIpoOuBka
METOJIaMU oTBepcTuil. MapkupoBKa.
TEXHUIECKOH TexHoMOTHMYECKNE YCTAHOBKU
9KCIEPTU3BI IIPOEKTA MaruuTHO-UMITyJIbCHAS
obpabotka (MHOM).

OcHOBHBIE 3aKOHBI MArHUTHOTO
nous. B3aumonelicteue
CHJIbHBIX UMITYJTECHBIX
MarHUTHBIX I0JIEH C MeTaJlJIaMU.
Cymrocts MUOM.
TexHOI0rnuecKue yCTaHOBKH.
WNupyxropsl. Pacuer
napameTpoB nporeccoB MHAOM.
KITJ npoueccos MUOM
PasmepHoe xumunueckoe
TpaBiieHHe. XUMHUYECKOE
pacTBOpEHUE METAIIOB B
KHUCJIOTaX M LIEI0YaX.
CymHOCTh METOIa pa3MepHOTO
TPaBJICHUS aTFOMUHUEBBIX
CIIaBOB. TexXHOJOTHYECKHe
oneparnuu. O6opynoBaHuE

2. MeToauKa OLeHKH ITAanoB (JOPMUPOBAHUS KOMIIETEHIMII B pAMKAX IMCUHUILIHHBI.

[IpomexxyTounass arrectauus MO JHCHMIUIMHE TIPOBOIUTCI B 7 ceMecTpe - B (opme
muddepeHIIMPOBAaHHOTO 3a4yeTa, KOTOpBIM HampaBlieH Ha OIEHKY C(HOPMHpPOBAHHOCTH KOMIIETEHLUN
MK.2/TIK, ITK.3/TIK.

3auer mpoBoaUTCS B ycTHOU (popme, o Omneram. Ha moaroroBky k orBeTy maercst moidaca. Kpome Toro,
c(OpPMHUPOBAHHOCTh KOMITETEHIIMI TPOBEPSETCS MPH MPOBEACHUH MEPONPUATUN TEKYIIEr0 KOHTPOJIS,
yKa3aHHBIX B Tabnule pasnaena 1.

B 7 cemecTpe 00s3aTenbHBIM 3TAllOM TEKYIIEH aTTecTallMH sBIsETCs KypcoBas pabora. TpebGoBaHus k
BBINIOJTHEHUIO KypCOBOW pa®OThl, COCTaB M MpaBWJIA OLEHKH CHOPMYIHPOBAHBI B MACIOPTE KYpPCOBON
paboThI.

OO0mue mpaBuia BEICTABICHUS OLEHKH O AUCITUIUIHHE ONPEEISIOTCS 0aIbHO-PEUTHHTOBON CHCTEMOH,
NPUBEJCHHON B paboyeil mporpaMme yueOHOM TUCIUIUIMHEI.

Ha ocHOBaHMM NpHUBEICHHBIX Aajie€ KPUTEPUEB MOXKHO cIelaThb OOLIUM BBIBOJ O COPMHPOBAHHOCTHU
xkommnerenimii [TK.2/TTK, ITK.3/T1K, 3a koTopble 0TBeYaeT AMCUUIUINHA, HA PA3HBIX YPOBHSIX.



O0mas xapakTepucTHKA YPOBHEH 0CBOCHUsI KOMIIETEeHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIOJHEHHS PadOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJIEP’KaHNE Kypca OCBOGHO YaCTHYHO, MPOOEIBI MOT'YT HOCHTh CYILIECTBEHHBIH XapakTep,
HE0O0XOIMMBbIE TPAKTHYECKNE HABBIKK PAOOTHI C OCBOCHHBIM MAaTEpHAIOM C(OPMHUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX INpOrpaMMoi oOydeHHs y4eOHBIX 3aJaHUil HE BBINOJIHEHBI HIIH
BBIIIOJIHEHBI C CYIIECTBEHHBIMHU OIINOKaMHU.

IMoporoBblii. YpoBeHb BBINOJHEHUS PA0OT OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJEPIKaHNE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl He HOCST CYIIECTBEHHOTO XapaKTepa,
HE0OXOIMMbIE TPAKTUYECKHE HABBIKM Pa0OTHI ¢ OCBOCHHBIM MaTepHajIoM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOii 0OydeHus! y4eOHBIX 3adaHUi BBITOJHEHO, HEKOTOPHIC
BU/IBI 331aHUH BBITOJTHEHBI C OIIMOKAMHU.

ba3oBnbIii. YPOBGHL BBIINIOJIHCHU AL pa60T OTBCYaCT BCCM OCHOBHBIM Tpe60BaHI/I${M, TCOPCTUUCCKOC
COACPIKAaHUC KypCa OCBOCHO ITOJIHOCTBIO, 0e3 HpO6CJIOB, HCKOTOPLIC IIPAKTHYCCKUC HABBIKH pa6OTLI C
OCBOCHHBIM MAaTcpuaioM C(bOpMI/IpOBaHbI HEAOCTATOYHO, BCC MNPCAYCMOTPCHHBIC nporpaMMoﬁ O6y‘{eHI/IH
y‘le6HbIe 3aJaHus BBIIIOJIHCHBI, KA4YC€CCTBO BBIIIOJHCHHUA HHU OJHOI'O M3 HUX HC OLCHCHO MHHHUMAJIBHBIM
YuCJI0OM 6aJ'IJ'IOB, HCKOTOPLBIC U3 BBIITOJIHCHHBIX SaﬂaHHﬁ, BO3MOXHO, COACPIKAT OIIINOKH.

IIpoaBuHYTBIH. YPOBEHb BHIIOIHEHHUS Pa0OT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETHUECKOE COMIEPIKaHUE
Kypca OCBOEHO IMOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMBIE MPAKTUUECKHUE HABBIKU PabOTHl C OCBOCHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPEHHbIE MPOrpaMMoOil 0O0ydeHus YydeOHble 3aJaHus
BBITNIOJTHEHBI, KAYECTBO MX BHITIOJHEHHS OI[EHEHO YHCIIOM 0aJlyIoB, OIM3KUM K MAaKCUMAaJIbHOMY.



denepanbHOE TOCYAApPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa camoiieTo- U BEpTOJIECTOCTPOCHHUS

IHacnopr 3auyera
o auctuiuinae «CrenuanbHbIe BUIBI 00pa00TKH aBUAIIMOHHBIX MAaTEPUAIOBY, 7 CEMECT]

1. MeTtoauka oneHKHn

3ager npoBoauTCs B ycTHOW (opme, mo Owseram. buser dopmupyercs mo ciemyroumemy
IIpaBUITy: BOIIPOC BbIOMpaeTcst U3 1uana3zoHa BorpocoB 1-11. B xone 3auera npernoiaBarens Brpase
3a/1aBaTh CTYAEHTY JOIOJHUTEIIBHBIE BOIIPOCHI 10 BOIIpOCcaM OMJIeTa.

®opma OmsIeTa 1J1s1 3a4era
HOBOCUBHUPCKUM I'OCYJIAPCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
@akynbrer OJIA

Buaer Ne 1
K 3a4ery no guciumuiie «CrnennanbHble BUJIbl 00pab0TKH aBUALIMOHHBIX MAaTEPUATIOBY

1. Jlazepnas oOpaboTka matepuanoB. TexHojorndeckue jazepbl. B3ammoaeicTBue J1a3epHOTO
M3JIy4eHUsl C BemecTBoM. DOKycHpOBKa Ja3epHOro usinydeHus. JlazepHas 3akaika crajiei.
JlazepHbIil pacKpoii TUCTOBBIX MAaTEPUATIOB

VYTBepxkaato: 3aB. kadenpoit CuBC Kypnaes H.B.

(moanuck)

(mata)

2. Kpurepum oueHku

* OtBeT Ha OWJIET 3a4eTa CUUTACTCS HEYIA0BJIEeTBOPHUTEIbHBIM, €CIH CTYJIEHT MPU OTBETE Ha
BOIIPOCHI HE JIA€T OMpPE/ICICHUI OCHOBHBIX TMOHATHH, HE CIIOCOOEH OMUCATh CXEMY Mpoliecca,
HE MOJKET MOKa3aTh MPUYMHHO-CJIEJACTBEHHBIE CBS3U SIBJICHUH, OLICHKA COCTaBISET MeHee S0
oannos.

* OrtBeT Ha OWIET 3a4eTa 3aCUMUTHIBACTCS Ha MOPOrOBOM YPOBHE, €CJIM CTYJIEHT IIPH OTBETE Ha
BOIIPOCHI JIA€T OMpPECIICHUE OCHOBHBIX MOHSITHHA, B OOIIMX YEPTaX MOXKET OMHCATH CXEMY
polecca, OLeHKa cocTaBiser om 50 0o 72 bannos.

* OtBeT Ha OWJeT 3a4eTa 3aCUMTHIBACTCS HA 0a30BOM YpPOBHE, €CJIM CTYICHT MPHU OTBETE Ha
BOMPOCHl  (DOPMYIUPYET OCHOBHBIE TIOHSTHS, MOXKET OIHUCATh CXEMYy IMpolecca, JJaeT
XapaKTEPUCTUKY TMPOIECCOB, SIBJICHHA, NPOBOAWT AaHAIM3 TMPUYMH, YCJIOBHH, OIEHKA
cocrasiisieT om 73 0o 86 b6annos.

* OrtBeT Ha OWIET 3a4eTa 3aCUUTHIBAETCS HA MPOABUHYTOM YPOBHE, €CIIHM CTYACHT MPU OTBETE



Ha BOMPOCHI (JOPMYTUPYET OCHOBHBIC MTOHATHSI, MOXKET OIKCATh CXEMY MPOIIecca, MPH OTBETE
Ha BOTPOCHI MIPOBOJUT CPAaBHHUTEIBHBIN aHAIN3 TIOJIX0JI0B, MPOBOAUT KOMILJICKCHBIA aHAaJH3,
BBEISBISICT  MPOOJIEMBI, TIpe/ylaracT MEXaHW3MBl  PCIICHHS, CII0OCOOCH TPEJCTaBHTh
KOJIMYECTBEHHBIC XapaKTEPUCTUKH ONPEICIICHHBIX MPOIECCOB, OIICHKA COCTaBIIsAeT Oojee 87
oannos.

3. IIIkajga oueHKH

JlomycK K 3a4eTy JOIMYCKAeTCsl TOJBKO IMOCIE CIAa4yd KypCcOBOW palOThI, Claud W 3allUThI
71a00paTOPHBIX padoT.

3ader cuyMTaeTCs CIAHHBIM, €CIM CyMMa OaJuloB 3a 3a4eT cOocTaBisieT He mMeHee 50 OamioB
IIpU MaKCUMaJIbHO BO3MOXKHBIX 100 Oamnax.

B oOmei omenke mo AMCHMIUIMHE Oaulbl 3a 3a4eT B OaJUIbHO-PEHUTHHTOBOM CHCTEME
yuuThIBatoTCs ¢ Ko3dduuuentom 0,2, B COOTBETCTBUM C NIpaBHJIaMU OaJUIbHO-PEUTHHIOBOI
CUCTEMBbI, IPUBEJCHHBIMU B paboueill mporpaMMe JUCLUIIINHBI.

4. Bomnpocsl Kk 3aueTy o aucuuiinie «CrienraibHbie BUIBI 00paOb0TKH aBUAITMOHHBIX
MaTepuaIoB»

1. JIazepnast 06paboTka matepuainoB. Texnonorudeckue na3epsl. Bzanmoaeiicteue
JIa3epHOro U3llydeHus ¢ BemiectBoM. GoKycHpoBKa j1a3epHOro u3irydeHus. JlazepHas 3akanka
cranei. JlazepHslil pacCKpo# JMCTOBBIX MAaTEPUATIOB.

2. JIazepnas o6paboTka matepuainoB. JlazepHas cBapka. JlazepHoe JIerupoOBaHHE.
[IpoOuBka oTBepcTuil. MapkupoBka. TexHoJIOTHYECKUE YCTAHOBKHU.

3. DnekTpoHHO-Iy4YeBasi 00paboTka. BzaumoeiicTBre yCKOPEHHBIX 3JIEKTPOHOB €
BELIECTBOM. DJIEKTPOHHO-TTyYEBBIE MYILIKH.

4. Ilnazmennas o6padoTka. [ImazmoTponsl. TexHonornueckue onepanuu mia3MeHHON
00paboTKu: pe3Kka, CBapKa, HalblIEHUE NOKPBITHH, OJy4eHHE OPOIIKOB U Jp.

5. MarautHo-uMIysibcHasi 00padboTka. OCHOBHbBIE 3aKOHBI MArHUTHOT'O TOJIS.
B3anMoseiicTBre CHITBHBIX UMITYJIBCHBIX MarHUTHBIX 10JieH ¢ Mmetauiamu. CymHocts MUOM.
TexHosornueckue ycraHoBku. THAYKTOpEI.

6. Pacuer mapamerpos nporieccoB MUOM. KIIJI nporieccoB MUOM. TexHomoruueckue
orepanuy MarHUTHO-UMITYJIbCHast 00pabOTKU

7. YnbTpazBykoBas 00paboTka. MexaHuka yiabTpa3ByKa. ICTOUHMKY ylbTpa3ByKa.
TexHonornueckue onepanuu yibTpa3ByKoBOi 00paboTKuU: pa3mMepHas o0paboTka TBEPIAbIX U
XpYIKUX MaTepHalioB, CBapKa, OUMCTKA, pe3aHue, yIIPOUHEHHE NToBepxXHOcTel U nip. Pacuer
PEXKUMOB yIBTPA3BYKOBOM 00pabOTKH

8. DnexkTpospo3nonHas 06padoTka. CynHOCTs M 0COOEHHOCTH MeTo1a. Pacuer
rmapameTpoB mpoiecca 00padoTku. TexHoIoTHYECKHUe onepanuu

9. Pazmepnas snexTpoxuMmuueckas o0padboTka. PacTBopeHre METAIIOB B AJIEKTPOIUTAX
mipu AtekTpoause. CynHocTs MeTona. PacueT mapameTpoB mporeccoB 00paboTKH.
TexHosorn4eckue onepanyuu

10. PasmepHoe xumMuueckoe TpaBiaeHuEe. XUMUYECKOE PACTBOPEHHUE METAIIIIOB B
KHCcIoTax U menoyax. CylnHOCTh METO/1a Pa3MEPHOI0 TPABJICHUS ATFOMUHHUEBBIX CILJIABOB.
Texnomorunueckue onepannu. O00pyaoBaHUE

11. I'uapoB3pbIBHAS U 3IEKTPOTHIPOUMITYSIbCHAS MITaMroBKa. CylllHOCTh U
0COOeHHOCTH MeToa. TexHonornueckrue onepanuu



denepanpHOE rOCyAapCTBEHHOE OF0DKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa camoiieTo- U BEpTOJIECTOCTPOCHHUS

IHacnopr
KYPCOBOii padoThbl

o auctuIuinae «CrienraibHbIe BHIBI 00pa00TKH aBUAITMOHHBIX MAaTEPHAIOBY, 7 CEMECTP

1. Meroauka oueHKH.
B pamkax kypcoBoil pabOThl MO JUCHMIUIMHE CTYJEHTbl PAacCUMTHIBAIOT MapaMeTpbl
Ja3€pHON U MarHUTHO-UMITYJILCHOM 00pabOTKH.
[Ipu BBIMONHEHHH KypcOBOM paOOThI MPOBOIMUTCA pacueT PEKUMOB JIA3€PHOU PE3KU
JUCTOBOIO MaTepuana M pacueT peXUMOB MarHUTHO-UMITYJIBCHOTO oOOXaTus TpyOuaToit
3aroTOBKH.

OO0s3aTenbHpIe CTPYKTYPHBIC YACTH MOSICHUTEIHHOM 3amucku KP:
1 JIazepnas oGpaboTka

1.1 McxonHble naHHbIE

1.2 Pacuer pe:KMMOB JIa3epHOU PE3KU

2 MarHuTHoO-uMIyjabcHas 00paboTKa

2.1 WcxonHbie 1aHHbBIE

2.2 Pacuer peXMMOB MarHUTHO-UMITYJIbCHOW IITAMIIOBKH

Dranbl BHITOJIHEHUS U 3aIIUTHI:

Ha ocHOBe BBIIAaHHOTO 3amaHUs TPOU3BOAMTCS YTOUYHEHHE JaHHBIX MaTepuaia IIo0
CIIPaBOYHHMKAM, IPOU3BOJUTCA pacyeT PEKUMOB 00padOTKH, O(OpPMIISETCS MOSICHUTEIbHAS
3ammcka.

OueHnBaeMble MO3ULM:

[IpoBepsieTcst COOTBETCTBUE COACPKAHKS 3AIMMCKU BBIIAHHOMY BapHaHTY 3aIaHusl, CMOTPUTCS HATMYKE
BCEX PAa3JeIOB TOSICHUTEIILHOM 3alliCKH, OIEHUBACTCS MPABWIBHOCTh pacdeTa PeXUMOB OOpaOOTKH,
OLIEHUBaETCs 0(OPMIIEHHE PaCUETOB.

2. Kpurepum ouneHkH.

* paboTa cUHWTaeTCs He BBIMOJHEHHOMN, ©CIM IPCICTABICHHBI BapHaHT HE COOTBETCTBYET
BBIJAHHOMY, pacdY€Tbl PECKHUMOB O6pa6OTKI/I BEBEIIIOJIHCHBI HE BCPHO HJIM HEC IIOJHOCTBIO,
HMMEETCsl MHOYKECTBO 3aMe4aHuil K 0(hOpMIICHHIO, OIIEHKa cOcTaBiisgieT MeHee 50 0amioB.

* paboTa cuyUTACTCS BHITIOJHEHHONH HA MOPOTOBOM YPOBHE, €CJIH PACUETHI PEIKUMOB 00paOOTKH
BBIIIOJITHEHBI 4YaCTHYHO HE BCPHO MM HE paCCUUTaHbl OTACIBHBIC IIapaMCTpbl, HMCCTCA
3aMedyaHus K 0(popMIICHHIO, OIleHKa cocTaBiisieT oT 50 g0 72 6ayios.

* paboTa CUMTAETCs BBHIMOJTHCHHOW Ha 0a30BOM YpOBHE, €CIIM_BCE PAcuUeThl IMOJIHBIC M BEPHEIE,
HMMEIOTCS 3aMeYaHus K 0(pOpMIICHUIO pabOThI, OIIEHKA COCTABJISET OT 73 10 86 Oaios.

* paboTa cuMTaeTCs BBINIOJIHEHHOW HA NMPOJABHHYTOM YpPOBHE, €CJIM pa0doTa BBHITIOJHEHA 0Oe3
3aMeYaHMii, OICHKA cOoCcTaBJsieT Oojiee 87 0ajIoB.

3. IIIkaja oneHKH.

KypcoBast pabota cuntaercs BbIIIOJIHEHHOMH, ecinu cymMma 6aisioB 3a KP cocrasnser He menee 50
0aJIJIOB TPY MaKCUMAaJIbHO BO3MOXHBIX 100 Oarax.

B o6meil omnenke mno aucuumuinHe Oaibl 3a paboTy B OasIbHO-PEUTHMHIOBOI cucTeMe



yuuThIBaroTcs ¢ Ko3dduuuentom 0,2, B COOTBETCTBUM C IpaBHJIaMU OajuIbHO-PEUTHHIOBOI
CUCTEMBbI, IPUBEJCHHBIMU B pabouel mporpaMMe AUCHHUIIINHBI.

4. IlpuMepHbIii epeyeHb TeM KypcoBoii padoThl.

Jliist pacueTa peKMMOB JIA3EpPHOU PE3KU

gl

L

=oB

-

/

/I:HTSD proes0TE A4

Puc. 1. Dckussl neraneit, obpabarpiBaeMbix ja3zepHbIM sydom (JUJI); mmactuna wus
JMCTOBOTO MaTepraa

Howmep 3agaua Ne2
3ananua Jlazep | Marepuan h B
01 04 2 0,5 50
02 07 4 1,0 100
03 08 2 1,2 150
04 11 3 0,6 80
05 05 4 1,5 200
06 14 3 1,5 250
07 16 1 3,0 400
08 15 4 2,5 300
09 13 1 5,0 250
10 04 4 0,6 60
11 11 2 1,5 90
12 15 1 2,0 120
13 14 2 3,0 350
14 07 2 1,2 100
15 05 1 0,6 60
16 08 4 1,0 150
17 16 2 2,5 180
18 13 4 4,0 300
19 02 2 0,3 100
20 14 1 2,5 280
21 07 2 1,2 250
22 04 4 0,4 60
23 11 4 1,2 120
24 08 1 0,8 100
25 05 2 1,0 50
26 14 4 2,0 150
27 15 2 1,5 200
28 16 4 3,5 160
29 13 3 2,0 180
30 04 1 0,6 40
31 11 1 1,0 120
32 15 3 0,8 150
33 07 1 0,6 80
34 14 4 1,5 200
35 05 3 0,6 30
36 08 4 1,2 90
37 16 3 1,0 160

Tabnuna Nel. Pazmepsr M.
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OcHoBHEIE XapaKTCPUCTUKU TEXHOJOTHUYCCKUX JIA3€POB HECIIPCPBLIBHOI'O U3JTYyUCHUS.

Tabmuna I11.
MomHocTb Huamerp VYrnosas
Mudp Mogens naszepa W3JIy4eHUS ITy4Ka pacxoIMMOCTb
N, Bm D, um 0, mpao
Teepnotenbubie MAI+Nd — nazepsl, A=1,06 mxm
01 JITH - 101 63 6 10
02 JITH — 102A 125 6 10
03 JITH — 102b 31,5 6 10
04 JITH - 103 250 6 10
05 JITH — 105 400 6 10
Mon.611
06 Sylvania, CIIIA 125 6 10
I"azoBbie Ha CO; ¢ Tpo10JIbHOM (MEUICHHOM) TPOKadKoi ra3oB, A=10,6 mxu
07 “Karynp” 700 55 1
08 JITH =702 800 45 1
Kapnamon
09 MKTJI - 1 1200 95 2,5
10 “Urman” 2500 96 1,2
Mon.710
11 Spectra phusics 600 20 1,5
(CIIA)
I"azoBeie Ha CO, ¢ monepeuHoit (ObICTPOI) MpoKadkoit razos, A=10,6 mxm
12 JIT1 5000 45 3
13 TJIS 5000 55 1
14 JIOK - 2M 2500 50 1
15 Mon.971 Spectra 1200 24 1,4
16 Mon.973 phusics 2500 46 2
17 Mon.975 (CHIA) 5000 46 3
dusnueckue XapakTePUCTHKHU CTaJICH.
Ta6muma 112
Mudp Mapxka p, 10° ke/n’ K, Bm/(w: ¢, Kiore/ke: Po> MKOM* M
2pao) 2pao)
01 45 7,8 48 0,50 0,25
02 30XT'CA 7,8 30 0,48 0,35
03 30X 7,8 32 0,48 0,35
04 40X 7,8 28 0,51 0,40
05 20XH3A 7,8 30 0,49 0,35
06 9XC 7,8 32 0,48 0,45
07 20X13 7,8 26 0,51 0,50
08 HIX15 7,8 25 0,60 0,70
09 XBI' 7,8 22 0,55 0,75
10 Y8 7,8 44 0,58 0,45
11 Y10 7,8 42 0,60 0,50
12 Y12 7,8 40 0,62 0,55




I[J'IH pacucTa pCKUuMOB MaFHHTHO-PIMHyJIBCHOﬁ MITaMITIOBKH




Puc. 3 Dcku3sbl geTanei 1 Hepa3beMHBIX COCIMHEHNM, U3TOTABIIMBAEMbBIX MArHUTHO-
UMIYJIBCHOM 00paboTKON




Taomuma I13

I8

[oh
4 > k T, Ty, 7 uen> | po ukOm=
5 Marepuar 10ke/® | Bm/meepao Kl °C °C Mo/ | Ml M
Ke * epaod 2 2
1| riepomner | g 50 0.5 1500 | 2800 | 03 | 63 0.25
2 HZTETOE; o7 25 0,5 1500 | 2800 | 0,3 6.3 0.70
3 A;ff;’ﬁ;; Blo27 150 1,1 660 | 2500 | 04 | 105 0,05
4 | THTamOmRl |y g 15 0,6 1700 | 3300 | 045 10 0,80

CIlj1aB




