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1 Ilesn ocBOEHMSI AUCHMILJIMHBI

eab ocBOeHUS TUCHUIUIMHBI (MOAYJs1) «OCHOBBI KOHCTPYHPOBAHUS JIMTHIX JETaIeh»
HAy4YUTh CTYJICHTA-JTUTEHIIMKAa OCHOBAM KOHCTPYUPOBAHHUS JIMTBIX JETajei, HuCXolIsd U3
BO3MOJKHOCTEH JTUTEHHON TEXHOJIOTHH; JaTh MPEACTABICHUE O PA3BUTUHU HJICH, IO BOIUIOMICHUS
e€ B KOHKPETHYIO KOHCTPYKLHIO; HAYUYUTh YMEHHUIO CO3/1aTh TEXHOJIOTHYHYIO KOHCTPYKLIHIO
OTJIUBKHU (ACTaNIN), aHAIM3UPOBATh YCIOBHUS PaOOTHI OTIIMBKH U COCTABJIATh TPEOOBAaHMS K HEW;
HAyYUTh CTYJCHTA TMOJB30BaThCsl cooTBeTcTBylommMu ['OCTamu u  ymMeHHIO BHIOpaTh
TEXHOJIOTHYECKHUE TTapaMeTPhl U3TOTOBJICHUSI OTIMBKH IPU €€ KOHCTPYUPOBAHUH.

3amaun M3y4YeHUs AMCLUUIUIMHBI - HPUOOpPETEeHHE CTyIEHTaMHM 3HAHUH M HaBBIKOB
KOHCTPYUPOBAHMsI JIUTHIX AeTanel, MeTo/1aX IPOU3BOICTBA OTJIMBKU, HAYYUTHCS CPAaBHUBATD UX
U BBIOMpATh PAIMOHAIBHBIA 11 KOHKPETHBIX YCJIOBHH, W3YYUTh METOJbI KOHCTPYMPOBAHUS
OTJIMBOK M BHECTH KOPPEKIMH B U3BECTHYIO KOHCTPYKLHIO €€ C y4eTOM CHELU(PHUKHU JUTh U
YCJIOBUM 3KCIUTyaTalluH.

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON POrpaMmMbl NOATOTOBKH
O0akajaBpa

Jucuunnuuaa B1.B.J[B.10.01 «OcHOBBI KOHCTpYMpPOBaHHUS JUTHIX JETajei» SBISIETCS
JUCLUIUIMHON 10 BbIOOpPY, BXOJALIEN B BapUaTUBHYK YacTh M0 HampasieHuto 22.03.02
«Mertannyprus», npoduiab HOArOTOBKU — TEXHOIOTHs TUTEHHBIX MPOLIECCOB.

JucuunnuHa wu3ydaercs Ha 3 Kypce, Ui €€ OCBOEHUS HEOOXOJAMMBbI 3HAHMS,
chopMUpOBaHHBIE B pe3yibTaTe HU3ydeHUS AUCUUILINH «OCHOBBI MPOU3BOJICTBA METAIIIOBY,
«BBeneHue B HampaBJieHHEY, «BBeeHNE B CIIEIMAIIBHOCTH.
3HaHUST U YMEHHUS CTYJEHTOB, I[OJYYEHHbIE NpPU M3YYEHUM JUCHUIUIMHBI «OCHOBBI
KOHCTPYMPOBAHUS JIUTHIX JIeTajeii» OyayT HEOOXOIMMBI UM TPU HM3YUYECHUH JUCIUTUIMHBI
«TexHonoruss ~ TUTEHHOTO  TPOU3BOACTBA»,  MOJATOTOBKE W  3alUTE€  BBITYCKHOMU
KBaJIM(DUKALIMOHHOM paboTHI.

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS
AUCHHUILNIMHBI (MOYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4YeHHs

Hucnurnnuna «OCHOBBI KOHCTPYMPOBAaHUS JIUTHIX JeTayiei» G(opMHUPYET Clenyrolme
npohecCHOHANBbHBIE KOMIETCHIIHHN:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHUS

KOMIICTCHIIN U

ITK-10 cioco0HOCTBHIO OCYIIECTBJIATH 1 KOPPEKTHPOBATH TEXHOJIO0TMYeCKHe MPoILecchl B
METAIYPIrHU U MATEPHAT000padoTKe

— OCHOBHBIE OIPEJEICHUS U TTOHATHS TEXHOJIOTMYECKUX MPOLIECCOB;
— OCHOBHBIE METO/IbI UCCIIEIOBAHUM, UCIIOIB3yEMBIX B KOHTPOJIE U
KOPPEKLMHU TEXHOJOTHYECKUX ITPOLIECCOB;

3HaThb — ONpENEJCHUs U MOHATUS JTUTCUHBIX TEXHOJIOTHI, HA3bIBAET UX
CTPYKTYPHBIE XapaKTEPUCTHUKHU;

— ONpelneieHHs] TMPOIECCOB TpU pPa3pabOTKe, KOHTPOJE U KOPPEKIHU
TEXHOJIOTHI JINTEHHOTO MPOU3BOJCTBA;

— BBIICNATH HEOOXOJUMOCTh KOPPEKIUH TEXHOJOTHYECKHX IIPOIECCOB B
YMmeTh METAJLTyprHH U MaTepruagooopaboTKe;
— o0cyxmarb cmocoObl  A(O(PEKTUBHOTO pemIeHUsI OCYHIECTBICHUS U




CtpyKTypHBIi1
3IEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

KOPPEKITUH TEXHOJIOTUIECKUX IPOIIECCOB B METaJUTyprHU u
MaTepHuanoodpadoTke;

— pacno3HaBaTh 3 PeKTHBHOE penieHre oT Hedh(HEKTUBHOTO;

— OOBSCHATH (BBIABIATH M CTPOWUTH) THUIUYHBIC MOJEIU TEXHOJIOTMYECKHX
3ajau;

— MPHUMEHATH 3HAHUS B MPO(ECCHOHAIBHON JEATEIHOCTH; NCIIOIb30BaTh MX
Ha MEXIUCIUIUTMHAPHOM YPOBHE;

— [pHOOpETaTh 3HAHHS B 00JIACTH TEXHOJIOTUH JIUTHS,

— KOPPEKTHO BBIpAXKAaTh M apryMEHTHPOBAHHO OOOCHOBBIBATH ITOJIOKCHUS
MPEIMETHOM 00J1aCTH 3HAHMUSI.

Bnanets

— IPaKTUYECKMMH HaBBIKAMU HCIIOJIb30BAaHUS 3JIEMEHTOB Ha APYTHUX
JUCLUIIIMHAX, HA 3aHATUSAX B ayJIMTOPUU U HA IPAKTHUKE;

— crmoco0aMu JIGMOHCTPAIlU YMEHUSI aHATU3UPOBATh CHTYAIIHIO;

— MeToaaMu pa3pabOTKH JINTEHHBIX TEXHOJIOTH;

— HaBBIKAMU U METOJUKaMU 0000IIEHUS pe3yIbTaTOB PELICHHUS,
SKCIEPUMEHTAILHON JESATENbHOCTH;

— cmoco0aMu OLIEHWBAHUS 3HAYUMOCTHU U TIPAKTUYECKON MPUTOTHOCTH
MOJYYEHHBIX PE3YyJIbTATOB;

— BO3MOKHOCTHIO MEKIUCIUILUIMHAPHOTO IPUMEHEHUs 3HaHU# B 001acTu
METaJULYpPTHH U JIMTEHHBIX TEXHOJIOTHIA;

— OCHOBHBIMHM METOJAMU UCCJICIOBAHMS B 00JIACTH JIMTCHHBIX TEXHOJIOTUH,
MPAaKTUYECKUMU YMEHHMSIMHU U HaBbIKAMU UX UCIOJIb30BAHUS;

— OCHOBHBIMHU METOJIaMU PEIICHHUS 3a/1a4 B 00J1aCTH Pa3pabOTKH JIMTCHHBIX
TEXHOJIOTHI;

- HpO(l)eCCI/IOHaHBHLIM SA3BIKOM HpeI[MCTHOﬁ obractu 3HaHHA,

— cmocobaMu COBCPHICHCTBOBAHUA HpO(i)eCCI/IOHaJ'IBHHX 3HaHUN M yMeHI/Iﬁ
IIYTECM HCITIO0JIb30BAHUA BO3MOXKHOCTEM HH(I)OpMaHHOHHOﬁ CpCabl.

ITK-12 cmoco0HOCTHIO OCYHIECTBJIATH BHIOOP MAaTEPHAJIOB IS M31eIHI Pa3THYHOIO
HA3HAYEHHUsI ¢ Y4eTOM IKCILUIYaTAMOHHbIX TPeOOBaHMI M OXPaHbl OKPY:Kalollel cpeabl

3HaTh

— OCHOBHBIE ITPaBUJIA;
— OIlpeIeIeHHsI POLIECCOB IIPU OCYIIECTBIEHUH BbIOOpA MaTepUaloB s
W3JIeINI Pa3IMYHOTO Ha3HAUYEHHUS C YIETOM IKCIUTyaTallHOHHBIX TpeOoBaHU U
OXPaHbI OKPYXAIOIIEH CPEBI.

— ONpeaeNeHus] TEXHOJOTUYECKHUX MPOLIECCOB B METAILTYPTHUHU U
MaTepuagooOpaboTKe, MOHATHUN, HA3bIBAET UX CTPYKTYPHbIE XapaKTEPUCTUKH

YmMmern

— IPUMEHSATh 3HaHUS B IPO(ECCUOHATILHOM e TENIbHOCTH;

— UCTIOJIB30BaTh UX HA MEKIUCIHUILUTHHAPHOM YPOBHE;

— IproOpeTaTh 3HAHKSI B 00JIACTH OCYIIECTBICHHUS BBIOOPA MATEPHAIIOB JIJIS
W3JIeIMI Pa3IMdHOTO Ha3HAUEHUS C YIETOM IKCIUTyaTallHOHHBIX TPeOOBaHUI U
OXPaHbI OKPYXKAIOIIEH Cpebl;

— KOPPEKTHO BBIPAXKATh M apTYMEHTHPOBAHO 0OOCHOBBIBATH MOJIOKEHUS
MPEAMETHON 001aCTH 3HAHUS.

Bnanets

— OCHOBHBIMH METOJIaMH UCCJIEIOBaHUSI B 00JIaCTH BHIOOpA MaTepUasIoB JJis
W3JIeMI Pa3IMdHOTO Ha3HAUYEHUS C YIETOM IKCIUTyaTallHOHHBIX TPeOOBaHUI U
OXpaHbl OKPYKAIOIIEH CPebl, MPAaKTHIECKUMU YMEHUSIMU U HaBBIKAMH MX
HCITOJIb30BaHUS;




CtpyKTypHBIi1
3IEMEHT [Tnanupyemblie pe3yabTaThl O0y4eHUS

KOMIICTCHI N

— OCHOBHBIMHU METOJIAMU PEIICHHUS 33/1a4.
— po(hecCHOHAIBHBIM S3bIKOM IIPEAMETHONH 001aCTH 3HAHUS;

— crmoco06aMu COBEPIICHCTBOBAHMS MPO(ECCHOHAIBHBIX 3HAHUN ¥ YMEHUI
IyTEeM UCIIOJIb30BAHUS BO3SMOKHOCTEH MH(POPMAIIMOHHON CpeJIbl




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIfA)

O0mast Tpy10eMKOCTh JUCHMILIMHBI COCTaBJIsAET 3 3a4eTHbIe equHubl 108 akaa. yacoB, B TOM uncJie:
— KOHTaKTHasi pabora — 69,8 akan. yacos:

— ayauTopHasi — 68 akaj. 4acos;

— BHeayauTopHas — 1,8 akan. yacos

- caMocTosiTeJibHasi padora — 38,2 akaj. 4acosB;
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1. eI W 3aJadd Kypca U HX
1 . P Pabota c nurepaTypHbIMU U I1K-10
MECTO B CTAHOBJICHHM  HHKCHEpa - = 3JICKTPOHHBIMH UCTOYHUKAMU (3yB)
muredmmka. [lponecc mpoektupoBanus, | S5 | 2 2/1 3 p ' YcTHBIN onpoc Y
Brinonnenue [1K-12
€ro poib B  Pa3BUTHH  HAYYHO-
TEXHUHECKOMO POrpecca WHAWBUIYATLHOTO 3aJaHMUSL. (3yB)
2. JIuteiinvie JeTallu, 50,4
Kiaccu(pUKaIus 0COOCHHOCTH u
(ucargus, Pabota c nurepaTypHbIMU U I1K-10
JIOCTOMHCTEA TIO CPABHCHIIO € JPYTHMH 3JICKTPOHHBIMH UCTOYHUKAMU (3yB)
BUIAMU U3TOTOBJICHUSA n3genuit | 5 2 2/1 3 p " | Yernsriit onpoc, 3ammra 13 M
. . N Brinonnenue [1K-12
(KOBKOH, IITAMIIOBKOM, CBapKoOW,
o o o WHIUBUAYAILHOTO 3aaHHs (3yB)
XOJIOMHOW 00pabOTKOM, MMOPOIIKOBOM
METAJITYPTUEN U p.).
3. HoBele u3nenuss ¥ WX BIUSHHE
A . Pabota c nurepaTypHbIMU U ITK-10
Ha pa3BUTHE MPEANPHUATHS. TUMHMIHBINA S LEKTDOHHEIMI HETOTHIKAMI (3y8)
OUKI SKU3HM WU3IeIUd M DKOHOMHKA | 5 2 2/1 3 p " | Yernsrit onpoc, 3ammta 13 y
Brinonnenue [1K-12
CO3aHMsI HOBOTO MU3/IETIHS, MHKEHEepHAast
WHINBUIYAILHOTO 3aaHHs (3yB)
JESITCIIbHOCTh TPU  CO3JIaHUU HOBOTO
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H3JIEIINSL.
4, TexXHOJIOTHYHOCTh KOHCTPYKITUH.
O06J1acTH MPOSBICHHS TEXHO-
sorudHocTH. OCHOBHBIE ITOKA3aTEIN
TEXHOJIOTUIHOCTH KOHCTPYKITUH. PaBoTa ¢ JIHTEpaTYPHbIMH I K-10
Knaccuukanys oTIMBOK MO IPyIIam 37eKTPOHHBIMH MCTOUHUKAMH. y (3yB)
cinokHocTH. TpeboBaHUs K OTJIMBKaM - 5 2 2/1 3 BLIIOHEHIE Vet onpoc, 3anmra 13 K-12
o0I1Me U crielanbHEIE.
i 1 . WHIUBUIYAJIbHOTO 3aaHUs (3yB)
DKCILUTyaTallMOHHBIE CBOMCTBA OTIIMBOK
U MX CBSI3b C KOHCTPYUPOBAHUEM U
BBIOOPOM TEXHOJIOTMUYECKOTO crocoba
M3TOTOBIICHUS.
5. Martepuansl A7 H3TOTOBIICHUS
U3JIeAA U WX 00Ias XapaKTepUCTHKA.
CpaBHUTENbHAS XapaKTEPUCTUKA UX IO PaBoTa ¢ ATCPATYPHBIMH 1 TK-10
H3AYECKUM H MeEXaHNYECKUM
¢ N ANIEKTPOHHBIMUA UCTOYHUKAMHU. N (3yB)
CBOMCTBaM. YelbHBIE MOKaszaredaud | 5 2 2/1 3 BEITONHGHC VYerHbii onpoc, 3ammTa 13 K-12
CBOMCTB MaTepHaJioB.
. P WHIUBHTyaJIEHOTO 3a/1aHHS (3yB)
Mopdonoruueckuii MOJIXOI npu
BbIOOpEe Marepuana JUisi W3TOTOBJICHUS
OTJIMBKH.
6. TeXHOJIOTHYHOCTh KOHCTPYKITUU PaBoTa ¢ THTEPATYPHBIMH 1 TK-10
otnuBkH. M3MeHeHus B hopMe OTIUBKU 5IeKTPOHHBIMH HCTOUHMKAMHU (3yB)
C YIETOM OCOOCHHOCTEH JTNTEHHON 5 2 2/1 3 BLITONHEHIE " | YerHbI# ompoc, 3ammta U3 K-12
texHonoruu. Koncr OBaHUE
pyHp WHIUBUAYAILHOTO 3aaHHs (3yB)
OTJIUBKH C y4E€TOM TOYHOCTH U
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IIEPOXOBAaTOCTH MOBEPXHOCTH. ba3bl
JTAHHBIX, TOIYCKH, TOCAIKH, pa3MEpHBIC
neny. TOYHOCTh U IepOXOBATOCTh
MOBEPXHOCTH OTJIUBKH U ITYTH UX
JOCTH>KEHUS TPH pa3InYHbIX
TEXHOJIOTUYECKHUX Iporeccax. Biusiane
TOYHOCTH OTJIUBKU Ha €€ CTOMMOCTb U
Ha FOTOBOE M3/EJHe, KOHCTPYHPOBAHHE
OTJIMBKH C 3CTETUYECKOI TOUKU 3pEHHUS.
KoncTpyrnpoBanue OTIMBOK U JIUTEHHAS
TEXHOJIOTHSI.
7. YepTex OTIIMBKH U €T0 OTIMYNE
0T yepTexa 00paboTaHHOU AeTalu.
OCHOBHBIE KOHCTPYKTHUBHBIC DJIEMEHTHI
OTJIMBOK C TOUYKH 3pEHHS
TEXHOJIOTUYHOCTH KOHCTPYKIIMH:
TOJIIIMHBI CTEHOK OTJIMBKH U MX Pabota ¢ nurepaTypHbIMHU U I1K-10
BJIMSIHAE Ha CBOWMCTBA OTJIMBKH, 5 | o a1 3 DJMEKTPOHHBIMA HCTOUHMKAMH. |y o0 onpoc, samra 113 (3yB)
nepexoabl TOJIIIMH CTEHOK OTJIIMBOK U Beinonnenue I1K-12
COTPSDKEHUS CTEHOK, TIOJIOCTH B WH/IMBUYAIEHOTO 33JaHHS (3yB)
OTJIMBKaX, 00OpabaTbiBacMble
MOBEPXHOCTH, OpeOpeHue, OTOypTOBKH,
IUTaTUKH, OOOBIIIKH, TPAHCIIOPTHbIE
npucnocoOieHust. OTBEpCTHS U UX
BBINOJIHEHHUE B OTIIMBKAX.
8. Mepbl NpOTHB MOSBIECHUS 5 | 2 4/1 3 Pabora ¢ imreparypabiMu 1 | YCTHBIH onpoc, 3ammuTa M3 | T1K-10




AynuropHas fc;é\ <
KOHTAKTHAas 3 S E
= =
% pabora 4 7 dopma TeKyIIero KOHTponst | S =
Pasgen/ tema S (B akax. yacax) v CE Bun camocrositenpHOM YCIIEBAEMOCTH U E 5 =
= .
JTUCIUTUTAHBI = . ! S < paboThI IPOMEKYTOUHOM 235
3 S| € 8l 28 E m 5 5 E
O| E|&E|EE 2% aTTeCcTaluu s S
gl ol w =8 = B
5|1SE 28 88 5 Z
(@
yCaJI0UHbIX paKoBUH. [IpuHIUIIBI ANEKTPOHHBIMU UCTOYHUKAMHU. (3yB)
OJHOBPEMEHHOTO Y HAIIPABIICHHOTO Brinosinenue IK-12
3aTBepAeBaHus. MeponpusTus B WHIUBUAYAILHOTO 3aJJaHUs (3yB)
KOHCTPYKITUHU TIO CHUYKCHHUIO
BHYTPEHHUX HAIPsHKEHUN B OTIIUBKE.
Jpyrue Mepbl KOHCTPYHPOBAHUS TIO
MPEIOTBPALICHUIO TOSBIICHUS AEPEKTOB
B OTJIUBKE.
9. Br10op mosoxeHHs OTIIMBKU B
dbopMe U TUTOCKOCTH pa3beMa JINTOH Je-
tanmu. (OCHOBHBIE TIpaBHJIa BBIOOpA
P P Pabota ¢ nurepaTypHbBIMHU U I1K-10
MOJIOKEHUSI OTIUBKH B ¢dopme. Bridop
ANEKTPOHHBIMU UCTOYHUKAMHU. . (3yB)
IUIOCKOCTH pasbema, OCHOBHBIE | 5 | 2 4/2 3 YcrHbll onpoc, 3amuTa 13
Brinonnenue I1K-12
MOJIO)KEHUSI 1O BBIOOPY IUIOCKOCTH
MHAWBUAYAJIbHOTO 3aJaHUs (3yB)
pa3bema, 3aBHUCHMOCTH BBIOOpA
TUTOCKOCTH Pa3beMa OT CEPUUHOCTH M
TEXHOJIOTUHM U3TOTOBIIEHUS OTIMBKHU.
10.  TexHOJOTHYECKHE yKa3aHUS TPH
NPOEKTUPOBAHUU JIUTEUHOU
P P Pabota ¢ nurepaTypHbIMHU U I1K-10
TEeXHOJIOTHH. Kitacc TOYHOCTH OTJIMBKH,
MIPUIYCKHU Ha MeEXaHUYECK 5 4 4/1 3 NICKTPOHHBIMU HCTOUHIKAMH. VYerHbld onpoc, 3amuta 13 (3yB)
pHIy yro Brinonnenue poc, IK-12
00paboTKy, CTEpXKHH U WX 3HAKH,
. WHIWBUAYAJIBHOTO 3aJaHNs (3yB)
KpeIUIeHue CTepkHei. PacueTsl 3HaKOB
CTEPKHEH.
11. [IpuHUKIIBI OAHOBPEMEHHOTO M PaGora ¢ nureparypHbIMU U . I1K-10
PHHIL JIHOBP 5 4 3 patyp VYerHbli onpoc, 3anmTa 13
HaIPaBJICHHOTO 3aTBEPICBAHMSI. AIEKTPOHHBIMUA UCTOYHUKAMHU. (3yB)
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[IuTanne OTIMBKHA M TEXHOJOTHYECKHE Brimonaenue [IK-12
NPHUITYCKA W HANMyCKH. 30HA JCHCTBHS WHIUBUIYAJIbHOTO 3aaHUs (3yB)
OpUOBIIM M ONPENCNICHUS  YHClia
npuObUIe Ha  OTJIMBKE. Mecra
3aX0J1aKUBaHU u [MOJrOTOBKA
MOBEPXHOCTU  XOJIOJWIHHUKOB TEpe.
YCTaHOBKOM.
12. OcobeHHOCTH KOHCTPYHPOBAHUS
OTIIUBOK, MOJY4YaeMbIX CHEIHAIbHBIMU
CrIocoGaMH. Ocobennoctn Pabota c nurepaTypHbIMU U I1K-10
KOHCTPYHPOBAHUS KOKWJIBHBIX OTIUBOK.
OcobenHoctH KOHCTPYMpPOBaHUS | 5 4 4/2 3 HICKTPOHHBIMIT UCTOTHIKAMIL |y oy i ompoc, 3amuta 13 (3y11)2
OTIIUBOK TpU OOOJOYKOBOM JTUTHE. Brmonmenue HK-
OCc00EHHOCTH OTIMBOK MPU JIUTHE IO MHIMBHAYaTLHOTO 3a/1aHus (3yB)
JaBICHUEM M  HH3KOM  JaBJICHHH.
Oco6eHHOCTH IEHTPOOEIKHBIX OTIMBOK.
13. CpapHO-nUTBIE  KOHCTPYKIIMH.
3ameHa JIUTBIX KOHCTPYKIHH PaGora c ntureparypHbIMU U [1K-10
CBapHBIMH. [Ipumenenue 3JICKTPOHHBIMH UCTOYHUKAMU. . (3yB)
KOI\f6I/IHI/IpOBaHHI)IX KOIE)CprKHHﬁ. S 4 21 2,2 b Beimonuenue YCTHBIH onpoc, sauyTa 113 HIZlZ
VYcnoBus CBapHUBaHMS YYT'YHHBIX WHIWBUIYAILHOTO 3aaHHs (3yB)
OTJINBOK.
HToro nmo iucuunjiInHe 34 34/14| 38,2 HPOMemyTg:‘{{:ITP)I KOHTpO.IL




5 O6pa3oBaTesibHbIe H HHGPOPMALMOHHbIE TEXHOJIOTHH

Jia  peanuzauuy  OpPeAyCMOTPEHHBIX BUAOB  y4yeOHOW paboThl B KauecTBe
00pa3oBaTeIbHBIX TEXHOJOTUW B MPENOJAaBAHUM JUCHUIUIUHBI «OCHOBBI KOHCTPYHMPOBAHUS
JUTBIX JIeTaJIel» UCIIONb3YIOTCA TPAAULIMOHHAS U MOTYJIBHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

B xone 00yueHus HCHOAb3YIOTCS CAEAYIOUINE TEXHOJIOTUN U METOIUKU:
1. TpaguumonHsle o0Opa3oBaTejbHbIe TEeXHOJOIHHM OPUEHTUPYIOTCS Ha OPraHU3aLUIO
00pa3oBaTeNbHOTO  Ipollecca, MPEANONAralollyl0 MpsIMYyI0  TPaHCIALWIO 3HAHUH  OT
npenogaBareiss K CTyJEHTY (IPEeMMYIECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-WILIFOCTPATUBHBIX
METO/IOB OOyUYCHHS ).
@DopMbl yUeOHBIX 3aHATHIA € HCIOJIb30BAHUEM TPAANIMOHHBIX TEXHOJIOTHIA:
HNudopmaninonHasi JeKIus — MOCIEI0BAaTEIbHOE H3JIOKEHHE MaTephalia B JUCIUILIMHAPHON
JIOTHKE, OCYLIECTBISIEMOE MPEHMYIIECTBEHHO  BEpOaIbHBIMH  CPEACTBAMU  (MOHOJIOT
npernojaBaTens).
[IpakTHueckoe 3aHsATHE, IOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHHM U HaBBIKOB I10
MPEIIOKEHHOMY alIrOPUTMY.
2. TexHoJIOrMU NPOGJIEMHOr0 00yUeHHs1 — OpraHu3anus 00pa3oBaTeILHOTO MpoIecca, KOTopast
MpeJnoiaraeT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JaHUE YUCOHBIX MPOOIEMHBIX CUTYaIUil
JUISL CTUMYJIMPOBAHUS aKTUBHOM IIO3HABATENIbHOM €A TEIbHOCTH CTY/IEHTOB.
DopMbl yUeOHBIX 32aHATHIA € HCI0JIb30BAHMEM TEXHOJIOTHIl IPO0JIEMHOr0 00y4eHH s :
[TpobnemHast JIeKIus — U3IOKEHUE MaTepualia, Mpearojararomiee MocTaHOBKY MPOOIEMHBIX H
JUCKYCCHUOHHBIX  BOIIPOCOB, OCBEUIEHHWE PA3JIUYHBIX HAyYHBIX IOJAXOJ0B, AaBTOPCKHUE
KOMMEHTapUH, CBSI3aHHBIE C PA3JIMYHBIMUA MOJIETISIMU UHTEPIPETALMU U3y4aeMOro MaTepuaia.
[TpakTrueckoe 3aHaTue B (hopme MpakTUKymMa — OpraHuzanus yueOHoW paboThl, HaIpaBJIeHHAs
Ha PpEIICHHE KOMIUIEKCHOM y4eOHO-TIO3HABATEeIIbHOW 3a/auu, TpeOyromeil OT CTyAeHTa
MIPUMEHEHHUS KaK Hay4HO-TEOPETUUECKUX 3HAHUM, TAK U IPAKTUYECKUX HABBIKOB.
3. HHTepakTHBHBbIE TEeXHOJOTHHM — OpraHu3amus oOpa30BaTEIBLHOTO TIpoIecca, KOTOopas
MpEANnojaraeT akTUBHOE M HEJIIMHEWHOE B3aMMOJIEWCTBHE BCEX YYACTHUKOB, JOCTUKEHHUE Ha
TOH OCHOBE JMYHOCTHO 3HAYMMOIO JUIsi HHUX o0Opa3zoBaTeslbHOrO pesyiabTaTa. Hapsgy co
CIEUUATM3UPOBAHHBIMUA  TEXHOJIOTMSIMH ~ Takoro  poja  OPUHIUI  UHTEPaKTUBHOCTHU
IPOCJIEKUBAaETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTUH.
WHTEepakTUBHOCTH MOJIpa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOILIEHHS B X0A€ 00pa30BaTeNIbHOIO
mpolecca U, Kak clefcTBie, GOpMUPOBAHNUE CaMOpPa3BUBAIOIIEHCS HHPOPMAIIMOHHO-PECYPCHON
CpenBl.
@®opMbl Y4eOHBIX 3aHATHH € MCHOJbL30BAHUEM CHENHAJTU3UPOBAHHBIX HHTEPAKTHBHBIX
TEeXHOJIOTHii:
Jlexmst  «oOpaTHOM CBSI3W» — JICKIUS—TIPOBOKAIMA (M3JI0)KEHHE MaTephajia C 3apaHee
3aIUIAHUPOBAHHBIMU omuOKaMu), nekuus-oecena, JEKIUS-TUCKYCCHS, JEKLUsA-
MpecCKOH(pepeHIIns.
CemuHap-1ucKyccusi — KOJJIEKTUBHOE 00CYKIEHHE KaKOTro-IM00 CIIOPHOTO BOMPOCa, MPOOJIEMBI,
BBISIBJICHHE MHEHUH B TpyIIe (MEKIPYNIOBOM AUAJIOT, TUCKYCCHS KaK CIIOp-Halior).
4. NudopManuOHHO-KOMMYHHUKAIMOHHBIE 00pa30oBaTeibHbIe TEXHOJIOTHH — OpraHU3aIus
o0pa3oBaTeNbHOTO  TpoOIlecca, OCHOBAHHasg Ha  NPUMEHEHMH  CIEHUATU3UPOBAHHBIX
MPOTPaMMHBIX CPEJl M TEXHUYECKHUX CPEICTB pabOThI ¢ MH(OpMALIUEH.
®opMbl  yu4eOHBIX 3aHATUH C HMCHOJBb30BaHUEM HWH(OOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA:
Jlexuus-Buzyanuzanusi —  M3J0XKEHHE  COJEp)KaHUS  CONPOBOXKAAETCA  Ipe3eHTaluen
(meMoHCTpaIe y4eOHbIX MaTepuaioB, MIPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WTIOCTPATUBHBIX, FpaUUeCcKuX, ayIn0- U BUJIEOMATEPHAIIOB).



[TpakTryeckoe 3aHsATHE B POPME MPE3CHTAIMH — MIPE/ICTaBICHUE PE3YIbTaTOB IPOSKTHON MIIH
HCCIIEI0BATEIBCKOM NEATENBHOCTH C UCIIOIB30BAHUEM CIEUAIN3UPOBAHHBIX IIPOIPAMMHBIX
cpen.

CamocrosrenbHass paboTa CTYAEHTOB CTUMYJIHUPYET CTYAEHTOB K CaMOCTOSITEIbHOM
npopaboTKe TEeM B TMPOLECCe IMOATOTOBKM K KOHTPOJBHBIM pabdoTaM, HHIUBUAYATIbHBIM
3aJaHUsM, 3a4ETy

6 YueOHO-MeTOqMYEeCKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[To muctunae «OCHOBBI KOHCTPYMPOBAHUS JIMTHIX JeTaleil» MpeayCMOTpPeHa ayIUuTOpHas U
BHEAYJIMTOPHAs CAaMOCTOSITENIbHAs padoTa 00y4aroIIUXCsl.

AynuropHas ~ caMocToATeNbHas ~ pabdoTa  CTYNEHTOB  IPEIIOJIaracT  BBIIIOJHEHUE
HHIUBHUIYAJIbHBIX 3aI[aHPII>'I Ha NPAKTUYCCKUX 3aHATHAX.

BOl'[pOCLI AJIA IPOBEACHUS TECTUPOBAHUSA Oﬁy‘lalOIIII/IXCﬂ:

1. llenu m 3agauu Kypca ¥ MX MECTO B CTAHOBJIEHUU MHXKEHEpa - IUTEHUIIUKA.

ITponiecc MpoeKTUPOBaHUS, €O POJIb B PA3BUTUN HAYUYHO-TEXHUYECKOI'O Mporpecca.

3. JlureitHple peranu, uxX Kiaccu(pukanus, OCOOEHHOCTH M JOCTOMHCTBA MO CPAaBHEHHIO C
JPYTUMH BUJAMU HM3TOTOBJIECHUS M3/€IMH (KOBKOH, IITaMIOBKOHM, CBapKOH, XOJIOAHOM
00paboTKO#, MOPOIIKOBOK METAJUTYprueH u Jip.).

4.  HoBble uzgenus 1 UX BIUSHUE HA pa3BUTHE MPEIIPUATHS.

5.  TUNWYHBIN LMKI KU3HU U3ENIUS U SKOHOMHUKA CO3JaHUSI HOBOTO M3JENUs, MHKEHEPHAs
JeSITebHOCTD IPU CO3/1aHUM HOBOT'O U3/EIIHSL.

6 TeXHONIOrMYHOCTh KOHCTPYKLIUH.

7 OO6nacTu NposIBIEHUS TEXHOJIOTUYHOCTH.

8.  OcHOBHBIE MMOKA3aTeNN TEXHOJIOTUYHOCTH KOHCTPYKIIMH.

9.  Kiaccuduxanus OTIMBOK MO IPYIIIAM CIOXKHOCTH.

10. TpeGoBaHus K OTIIMBKAM - OOIIME U CTIEIUAIBHEIE.

11. DxcmmyaTallMOHHBIE CBOMCTBA OTIMBOK U MX CBSI3b C KOHCTPYHPOBAHUEM U BBIOOPOM
TEXHOJIOTHYECKOI0 CII0C00a N3rOTOBIEHUS.

12.  Martepuansl A U3rOTOBJICHUS U3EIUI 1 UX 00Ias XapaKTepUCTUKA.

13. CpaBHUTETbHAS XapaKTEPUCTHKA UX MO (PU3MYECKUM U MEXAaHHYECKHM CBOMCTBaM.

14. VYpaenbHbIE MOKa3aTeNN CBOWCTB MaTEpUAIOB.

15. Mopdonornyeckuit NoaXoA Mpu BeIOOpE MaTepuana i U3rOTOBIECHUS OTIMBKU.

16. TexHOIOTMYHOCTh KOHCTPYKIIUHU OTJIUBKH.

17. U3meneHnus B popMe OTIUBKU C yUETOM OCOOCHHOCTEH JINTEHHOW TEXHOIOTHH.

18. KoHcTpynpoBaHue OTIUBKU C yI€TOM TOYHOCTU U LIEPOXOBATOCTU MOBEPXHOCTH.

19. ba3bl naHHBIX, JOMYCKH, TIOCAJIKH, Pa3MEPHEIE LIEIH.

20. TouHOCTH M LIEPOXOBATOCTh OBEPXHOCTH OTJIMBKU U MYTH UX JOCTHXKEHUS MPH
Pa3IUYHBIX TEXHOJIOTHUYECKHUX MPOIECCax.

21. BiusHUE TOYHOCTH OTJIMBKU Ha €€ CTOMMOCTb U Ha FTOTOBOE M3/IeIHe, KOHCTPYHPOBAHUE
OTJIUBKH C ACTETUYECKOMN TOUKH 3PEHHUS.

22. KoHcTpyHpoBaHUE OTJIMBOK M JUTEHHAs! TEXHOJIOTHUSI.

23. UepTex OTIUBKH U €r0 OTIUYHE OT YepTexka 00padOTaHHOM JIeTalIH.

24.  OcHOBHbIE KOHCTPYKTHUBHBIE HJIEMEHTHI OTJIMBOK C TOYKU 3PEHUS TEXHOJIOTMYHOCTH
KOHCTPYKIUU: TOJIIMHBI CTEHOK OTJIMBKU U MX BIUSHUE HAa CBOICTBA OTJIMBKH, MIEPEXOIbI
TOJIIIMH CTEHOK OTJIMBOK M COIPSKEHUS CTEHOK, IIOJIOCTH B OTIMBKAX, 00pabaTbiBaeMble
MOBEPXHOCTH, OpeOpeHue, OTOYpTOBKH, TUIATUKU, OOOBILIKH, TPAHCIOPTHBIE
IpUCIOCOOTICHHUS.

25. OrtBepcTHs M UX BHITIOJTHEHUE B OTIIUBKAX.

26. Mepbl IPOTUB MOSBICHUS YCATOYHBIX PAKOBUH.
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[TpyHIMIIBI OTHOBPEMEHHOT'O U HAIIPABJIEHHOT'O 3aTBEP/IEBAHUS.

MeponpusTus B KOHCTPYKLIUH 110 CHUKEHUIO BHYTPEHHUX HANpPSKEHUH B OTJIMBKE.
Jpyrue Mepbl KOHCTPYHPOBAHHUS IO IPEIOTBPALICHUIO MOSBICHHS Je(PEKTOB B OTJIMBKE.
Be100op nonoxxeHus OTIMBKY B (hOpMeE U IUIOCKOCTH pazbeMa JIUTON JeTalu.

OcHOBHBIE TIpaBUIIa BEIOOpA MOJIOKEHUS OTIIMBKU B (hopMe.

Bei0op mutockocTd pazbema, OCHOBHBIE IOJOXKEHMS I10 BBIOOPY IUIOCKOCTH pa3zbema,
3aBHCUMOCTH BBIOOpA IUIOCKOCTH pa3beMa OT CEPHUMHOCTH U TEXHOJIOTUU M3TOTOBIICHHS
OTJIMBKHU.

TexHosmornueckue ykasaHus Ipy IPOCKTUPOBAHUM JIMTEHHON TEXHOJIOTUU.

Knacc TouHOCTM OTIMBKM, NPUIYCKM HAa MEXaHUYECKYyH0 OOpabOTKy, CTEpP)KHH U HUX
3HAKH, KPEIUJICHUE CTEP/KHEH.

Pacuersl 3HaKOB CTEpIKHEH.

[TpyHLIMIIBI OTHOBPEMEHHOTO U HAIPABJIEHHOTO 3aTBEPCBAHUS.

[TuTaHne OTJIMBKY U TEXHOJIOIMYECKHE IPUITYCKH U HAITYCKH.

30Ha JeicTBUs NPUOBUTA U ONIPEeTICHHS YKciia MPUOBIICH Ha OTIMBKE.

Mecra 3axo0s1a)kMBaHUs ¥ TOATOTOBKA MTOBEPXHOCTH XOJIOAUIBHUKOB IIE€pel yCTaHOBKOM.
OCo0eHHOCTH KOHCTPYHUPOBAHHS OTIMBOK, OJTYYa€MBIX CIICIHAIBHBIMU CIIOCOOAMH.
Oco0eHHOCTH KOHCTPYUPOBaHMS KOKUJIBHBIX OTJIMBOK.

OCOo0EHHOCTH KOHCTPYHPOBAHUS OTIMBOK MTPHU 000JIOYKOBOM JIUTHE.

Oco0eHHOCTH OTJIMBOK IPU JINTHE MO/ AABICHUEM U HU3KOM JaBJICHUU.

Oco6eHHOCTH IEHTPOOEIKHBIX OTIUBOK.

CBapHO-JIUThIE KOHCTPYKIUH.

3aMeHa JIMTHIX KOHCTPYKLIUN CBaPHBIMHU.

[TpuMeHeHne KOMOMHUPOBAHHBIX KOHCTPYKIIH.

VYcnoBus cBapuBaHUS UyT'YHHBIX OTJIMBOK.

Kparkass xapakTepucTka MeTOJ0B 00paOOTKM MeETaUIOB JaBJICHMEM U 00JacTu
MCIIOJIb30BaHUs IPOAYKIIMH, TPOU3BOJIUMON KaKIbIM METOJIOM

OCHOBHBIE TIOKA3aTeIH TEXHOJOTHYHOCTH KOHCTPYKIIMU

O6nacTi npUMeHeHus! py4HOl (JOPMOBKHU U €€ OCHOBHBIE IOCTOMHCTBA

CpaBHEHNE MEXaHUYECKUX CBOMCTB OTJIIMBOK, CBAPHBIX U3IEINUN U MTOKOBOK

OO6mue TpeboBaHUs K JIUTOM JAeTaln

JIOCTOMHCTBa MAIIMHHOM M aBTOMAaTU3MPOBAHHOW (OPMOBKM M 00JAaCTH OTIHUBOK,
M3TOTaBIMBAEMBIX ATUM CIIOCOOOM

Yo Takoe TEXHOJOTUYHOCTh U3/IENHU U B KAaKUX 00JIacTAX OHA MPOSBISAETCS
CrenuanbHbie TPEOOBAHUS K JTUTOU JIeTaIn

CymHOCTh JINThA NOJ JAABJICHUEM, M KAKUE OTJIMBKM MOYKHO H3TOTaBIMBATHE AITHUM
crocoooM

CpaBHeHHE MaTepHAJIOB 110 UX MEXAHUYECKON IIPOYHOCTH

Bimstnue cepuitHOCTH ITPOU3BOACTBA U3/IETIUN HA CTOUMOCTh

CymHOCTh JMThS 10 BBIUIABISEMBIM MOJENSAM; MaTepualbl M HOMEHKIATypa,
UCIIOJIb3YEMbIE B ’TOM BUJE JTUThHSI.

Marpunia BbIOOpa MaTepuana ansd  omiMBKM. Kakue  cBoiicTBa  MaTepHaioB
paccMaTpUBaIOTCS TP 3TOM.

CpaBHeHHE cMOCOOOB M3TOTOBJICHUS JETajed MO BO3MOXKHOCTU TOJIYYEHHs JIMHHBIX
0aJIOK M TJIUT U 110 BO3MOKHOCTH IMOJIYUYEHUS CII0KHBIX PEOPUCTHIX Y3JI0B

CpaBHeHuE MaTepuaJIoB N0 UX IUIOTHOCTH U TEMIIEPATypeE IUIABICHUS

CymHOCTb INThS B KOKWUJIb; 00J1aCTh MPUMEHEHHS 1 HOMEHKJIaTypa OTJIMBOK.

CymHOoCTh METOAA U3TOTOBJIEHUS I€TaIe IITAMIIOBKOW U CPaBHEHHUE €TI0 C KOBKOM
MeTanioeMKOCTh U3/IeHs U €€ Pa3HOBUAHOCTH. MeTauI0eMKOCTh YYT'YHHBIX U CTaJIbHBIX
OTJIMBOK

CymHOCTh LEHTPOOEKHOTO JUThS W HOMEHKJIATypa U3JCNUNA, TIOIYy4aeMbIX 3THUM
crocooom
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Marpunia BbIOOpa MaTepuana ansd  omiMBKM. Kakue  cBoiicTBa  MaTepHalioB
paccMaTpUBAIOTCS IIPU 3TOM

Buemnss hopma nuToit neranu

Knaccugukaius oTIMBOK IO CII0KHOCTH

ITonoxeHnue OTIIMBKHU TP 3aJIUBKE

JIutbe no BhIILIABIsAEMBIM MOAEAM, CyIHOCTb Ipoliecca U 001acTh IPUMEHEHUS
JlocTonHCTBa IPUMEHEHMSI UYTYHOB Il H3TOTOBJIEHUS OTIIMBOK

Mopdonoruueckuii moaxox npu BeIOOpe crocoda N3roToBIEHUS TUTOM JeTanu
OcHosnble nokazarenu TKU

KoHcTpynpoBaHue JIMTHIX OTBEPCTUH U BBIIIOJHEHHUE UX B IPOLIECCE JIUTHS.

XapakTep U3MeHEHHsI cObITa U3/IeNUN U MTPUOBLIHN MTPH MTPOU3BOICTBE HOBOTO U3/IECIHSI.
I'paduix U3MEHEHUS 3TUX TapaMETPOB

O6mas knaccuduxanus TKN

KoncTpynpoBanue BhICTyNAIONIMX YacTEH U BHYTPEHHUX MOJIOCTEH aeTaiieit

Posb HOBBIX uzelt B co3nannu uzaenus. OT00p X ¥ U3MEHEHHE MO XOAY pa3paboTKu U
CO3aHUS U3JEIHS

[ToHsiTHE TEXHOIOTMYHOCTH KOHCTpYKUMHU u3aenus. OcHoBHble noka3atenu TKU
KoHcTpynpoBaHue OTIMBOK C LIE€IbI0 IPEAOTBPAIIEHUS 00pa30BaHUs TPELIMH U
nedopMaruii B OTIMBKAX

BHeninue v BHyTpeHHUE UCTOYHUKY UIEH IIPA CO3AAHUH HOBOT'O U3/1EIIHS
HanexxHocTb 1 1OITOBEYHOCTD U3ENHUS

ITpoexTrpoBaHNe BHYTPEHHHUX MIOJIOCTEN OTIMBOK. 3HAKYU CTEPKHEW. YUeT 0TBOJa ra3oB
U3 CTEpXKHEN.

KoHcTpynpoBanue fetany ¢ y4eToM yIajJeHUs CTEp KHEN

OcHOBHBIE 3TaIlbl CO3/JaHUSI HOBOI'O U3JIENNSI U UX KpaTKas XapaKTepUCTHKA.
Meponpustus no odecnieuennto TKU Ha cranusax pa3paboTKu, U3TOTOBIECHUS U
AKCIUTyaTallui U PEMOHTA

YcTaHOBIIEHUE TONIIMHBI CTEHKH JIUTOM J€Talu, OTIMBAEMOM U3 Pa3IMYHbIX CILJIABOB
[Iporiecc nHKEHEPHOM ACSITEIBHOCTHU MPHU pa3pabOTKe U3ACIUS

KoHcTpynpoBanue oTO0pPTOBOK, IUTATUKOB M OOOBIIIEK HA JIUTHIX JETaIsIX

Bo160op matepuana 11 U3roTOBIEHHUS OTIIMBKY (MaTpHUIa BbIOOpa MaTepuana)

JIuTbe B MeCYaHO-TJIMHUCTBIE (POPMBI, TPYIIIBI CII0)KHOCTH OTJIMBOK, Ta0apUThI U 001aCTH
PUMEHEHHUS.

KoHcTpynpoBanue feranei ¢ y4eToM UX TPaHCIIOPTUPOBAHUS

3arpaTsl CPECTB U BPEMEHHU Ha CO3/1aHuEe HOBOTO MU3/IENHUS

XapakTepHUCTUKA CBOMCTB Pa3JIMYHbIX MATEPHAIIOB JJIsl IPOM3BOACTBA OTJINBOK
ConpsixkeHne CTEHOK JIMTHIX JeTalled, IepeXxo/Ibl U raiTeau

TpeboBanus1, NpeabsBIsieMble K KOHCTPYKTOPY

[TapameTpsl, onpeaensIone HaIe)KHOCTh U I0JITOBEYHOCTD U3/IETHS, U UX U3MEHEHHUSI B
IIPOLIECCE DKCILTyaTalluu

KoHcTpyrpoBanue MaxOBUKOB U MEPHI 110 CHIKEHUIO KOpOOJIeHNs U AieopMaluy JeTanu
[TocnenoBaTenbHOCTH CO3AaHNUS HOBOTO U3/IE€IHS U CYIIIHOCTh OCHOBHBIX TalloB
Br160p minockocTu pazbeMa OTIUBKH

Mepsi 60pb0BI ¢ pa3BUTHEM BHYTPEHHHX HarpspkeHUH. HanpsiokeHus B IKuBax.
CymHocTs MOPGOIOTHYECKOT0 MOAX0/1a TP BHIOOPE BapuaHTa JI€Taln

CymHOCTh M BO3MOKHOCTH KOKMIIBHOTO M LIEHTPOOEKHOTO JIUThS

[TonoxeHne OTIUBKU B (hopMe MpH 3aJIUBKE

OO1re MpUHLIUIBI KOHCTPYHUPOBAHUS OTIMBKU

OnrrMusanys pereHuii 1 KOMIPOMHUCCHBIE PEIICHUS

KOHCTpYKTHBHBIE U TEXHOJIOIMYECKHUE YKIIOHBI HAa OTIUBAX

MeTtoauka npoeKTUPOBAHUS U3/IENHSI, TOCIIE0BATEILHOCTD ATANOB

Marpuiia Bei6opa crocoda u3roToBI€HUs OTIMBKU



112.
113.
114.
115.

116.
117.

118.
119.

120.
121.
122.
123.
124.
125.

126.
127.

TpeboBaHMe K KOHCTPYKLIUH JINTOU JETaIN

KoHcTpynpoBaHre OTJIMBOK € y4E€TOM MPUHIIMIIA HAPABICHHOIO 3aTBEPACBaHUS
bazoBbie moBepXHOCTH. BhINIONIHEHNE YCTYTIOB U M1a30B

KoncTpyrpoBanue n1uToii JeTalu ¢ y4eTOM ee HarpyKeHHsl, HauboJee «ciiadble» ceueHus,
pacder IPO4YHOCTHU €e

KonctpynpoBanue pedep xKeCcTKOCTH JeTaleil U UX CONpPsHKeHHe

Hcrnonbs3oBaHue NPUHIKIIA OJHOBPEMEHHOIO 3aTBEPACBAHUS OTIIMBOK IIPU UX
KOHCTPYUPOBAaHUU

IIpouecc MpOEKTUPOBAHUS U OCHOBHBIE JTaIIbI €T0.

Br16op Marepuana asist OTIMBKY U UCIOJIBb30BaHUE MOP(OIOTHYECKOr0 MOAX0Aa MPH
BbIOOpE MaTepuana

Pacrnionosxenue peGep KECTKOCTH B OTIUBKE U KOHCTPYKTUBHBIEC PEILICHUS MO UX
pPa3MEILECHUIO

CpaBHeHue crnoco00B U3rOTOBJICHUS 3ar0OTOBOK (JIMThE, CBapKa, KOBKA, ITAMIIOBKA) IO
MEXaHUYECKUM CBOMCTBAM I10Jy4aeMbIX 3arOTOBOK

O16ypToBKH . JIUTbE yCTYNOB U NTa30B

«Tenn» Ha geTany U yCTpaHEHUE UX IIPU KOHCTPYUPOBAHUU

AHanu3 yclIoBUHM Harpy>XeHUs ACTaJIM U TPUMEHEHUE PA3ITUYHBIX KOHCTPYKTOPCKUX
pELICHUH JIsl TOJIyYEHUs KAYECTBEHHON OTIIMBKHU

VY nanenue 3a11BOB U MPUObLIEH U KOHCTPYKTUBHBIE MEPOIPUATHS [0 CHIKEHHIO 3aTpaT
TpyZa IIPU BBIIOJHEHUU ITUX ONlepalui

[Tpouecc nHKEHEPHOH AEATEIHLHOCTH IPU Pa3pabOTKe HOBOTO U3AENuUs

Meroapl 3aKperuieHUs CTEPKHEN U U3MEHEHUE KOHCTPYKIIUMH AT Ul 3TOTO

I/IH)_II/IBI/I)]yaJ'lI)HLIe 3alaHUd IPUBECACHDBI B IIPUJIOKCHUHA 1.



7 OIIeHO‘leIe cpeacrea AJsl IPpOBEACHUA l'lpOMC)KyTO‘lHOﬁ aTreCcTanum

a) [lnanupyembie pe3yjbTAThl 00yUYeHUS U OLEHOYHbIE CPeACTBA ISl IPOBEACHUS IPOMEKYTOUYHON ATTeCTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl 00y4eHHs

O1eHOYHEIE Cpe€acTBa

ITK-10 cioco0HOCTBIO OCYIIECTBJSATH U KOPPEKTUPOBATH TEXHOJOTHYeCKHE PO eCcChl B METAJLUIYPIrMd M MAaTepUaI000padoTKe

3HaTh

— OCHOBHBIC OIIPCACIICHUA U ITIOHATUA
TEXHOJIOTUIECKUX MPOIECCOB;

— OCHOBHBIC METOJIbI UCCIICIIOBAHUIA,
UCITIOJIb3YEMBIX B KOHTPOJIE U KOPPEKIHH
TEXHOJIOTUIECKUX MPOIECCOB;

— OMNpEACTICHUS U TOHATHUS JINTCHHBIX
TEXHOJIOTMH, HA3bIBAET UX CTPYKTYpPHBIE
XapaKTEPUCTHKH,

—  OmpeneeHus IPOIIECCOB pu
pa3paboTKe, KOHTPOJE U KOPPEKIUU
TEXHOJIOTUI TUTEHHOTO MTPOU3BO/ICTBA;

PobhdE

o

o

10.
11.
12.

13.
14.

15.

16.

Bonpocwl, 6xooauue 6 nepeuens 014 coauu 3auema:

Mopdomnoruueckuil moaxo npu BeIOOpe criocoda W3roTOBIEHUS JIUTOH J1eTanu
CpaBHEHHE MEXaHUYECKUX CBOICTB OTJIMBOK, CBAPHBIX U3AEIUI U MTOKOBOK
KoHcTpynpoBaHue JINTBIX OTBEPCTHI U BBIIIOJHEHUE UX B IIPOLIECCE JIUThS
Xapaktep U3MEHEHHsI COBITa U3/IENUN ¥ MIPUOBLIH IIPH MTPOU3BOICTBE HOBOTO
uznenus. I'paduk u3MeHeHus 3TUX napaMmeTpoB

[ToHsATHE TEXHOJIOTUIHOCTH KOHCTPYKIMU u3aeus. O0mas knaccuduxanms
TKHN

KoHcTpynpoBaHue BBICTYNAIOIINX YaCTEW U BHYTPEHHUX MOJIOCTEN JIeTanei
Poib HOBBIX uzielt B co3aanuu uzaenus. OT0op UX U U3MEHEHHE M0 X0y
pa3paboOTKH U CO3TaHUs U3IEITUS

CyIIHOCTb TUThS B KOKWIb U 00J1aCTh MPUMEHEHUS] U HOMEHKJIaTypa OTJIUBOK.
KoHcTpynpoBanue OTIMBOK € LIEIbI0 TPEIOTBPAILEHHUs] 00pa30BaHus TPEUIUH U
nedopmanuii B OTIMBKAX

BHeinue v BHyTpeHHUE UCTOYHUKY UIeH IPU CO3AaHUU HOBOTO MU3/1EIIHS
HanexHOCTb M JOITOBEYHOCTD U3JENINS

[IpoekTupoBaHe BHYTPEHHUX MOJIOCTEN OTIMBOK. 3HAKU CTEpKHEH. YueT
0TBOJa ra3oB u3 crepkHeil. KoHcTpynpoBaHue ¢ y4eToM yJalneHus CTEpKHEN
OcHOBHBIE 3Tallbl CO3JaHUSI HOBOTO U3/IENINS U UX KpaTKasl XapaKTepUCTHKA.
CriocoObI TUTHS , 00ECIIeUNBAOIIIE MAKCUMAIBHYIO TOUHOCTh U HU3KYIO
IIEpPOXOBAaTOCTh MTOBEPXHOCTH

VY cTaHOBIIEHUE TONIMHBI CTEHKH JIUTOM J€Talu, OTIMBAEMOM U3 pPa3IN4HbIX
CILIaBOB

IIponecc MHKEHEPHOM NEITEIbHOCTH PU pa3paboTKe U3/IeNus




CTpyKTYypHBIi
IIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

17.

18.
19.
20.

21.
22.
23.
24,
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

41.

CpaBHeHue crioco00B U3rOTOBJIEHUS 3arOTOBOK (JIUThE, CBapKa, KOBKa,
IITaMIIOBKA) ¥ BBIOODP PallMOHAIBLHOTO CIIOcO0a
KoHnctpyupoBanue oTOOPTOBOK, IJIATUKOB M OOOBILIEK HA JIUTHIX JeTalsAX
Bre16op marepuaiia a1t M3rOTOBICHUS OTJIMBKY (MaTpHIla BBIOOpa MaTepraia)
JIuTbe B eCYaHO-TJIMHUCTBIE (POPMBI, TPYIIIBI CII0)KHOCTU OTJIMBOK, Ta0ApUTHI U
00JIaCTH IPUMEHEHHS.
KoHcTpynpoBanue neraneil ¢ yueToM UX TPaHCIOPTUPOBAHUS
3arpaThl CPEJICTB U BPEMEHHU Ha CO3/1aHNE HOBOT'O U3/IENIHS
XapakTepuCTUKA CBOMCTB Pa3IM4HbIX MaTEPUATIOB JIJIS IPOM3BOACTBA OTJIMBOK
ConpsikeHue CTEHOK JIMTHIX JeTallel, Iepexobl U rainTean
TpeboBanust, npeabaBiIsieMble K KOHCTPYKTOPY
JIOCTOMHCTBa MAUIMHHOM ¥ aBTOMAaTH3HPOBAHHOW (OPMOBKH H 00JacTH
OTJIMBOK U3rOTaBIMBAEMBIX 3TUM CIIOCOOOM
KoHcTpynpoBanue MaXxOBUKOB U MEPHI 110 CHUXKEHUIO KOPOOJIEHUS U
neopmanuu 1etanu
CymHocTh MOP(OIOrHYecKoro MoAxo/1a Mpu BIOOPE BapUaHTa JeTaju
CyImHOCTh ¥ BO3MOXHOCTH KOKHUJIBHOTO U IIEHTPOOEKHOTO JIUThS

[TonoxxeHue oTAMBKY B (hopMe Mpu 3aIMBKe
[TocnenoBarenbHOCTH CO3aHUS HOBOTO U3JIEIHUS U CYIITHOCTh OCHOBHBIX 3TAIOB
Br160op mitockocT pazbemMa OTIMBKU
Mepsl 60pb0BI ¢ pa3BUTHEM BHYTPEHHUX HanpspkeHui. HanpsokeHust B IIKKUBaX.
OO01u11e NpUHIUIBI KOHCTPYMPOBAHUS OTIMBKHU
JlocToMHCTBa MAIIMHHOM W aBTOMAaTU3WPOBAHHOM (QOPMOBKM U 00JIacTH
OTJIMBOK, U3rOTaBIMBAEMBIX TUM CIIOCOOOM
KoHCTpyKTHUBHBIE U TEXHOJIOTMYECKHE YKIOHBI Ha OTJIMBAX
MeTtoauka MpOeKTUPOBAHMSI U3/IETHS, T0CIIE0BATEIBLHOCTD TAIOB
Martpuna BbiOopa criocoba U3roToBIEHUS OTIUBKU
KoHcTpynpoBanue crepkHEN ¢ yueTOM OTBOJA T'a30B U yIAJIECHUSI UX U3 OTIMBKU
TpeGoBaHue K KOHCTPYKIMH JIUTOM Aetanu. O6mme u CrenuanbHbIe
TpeOOBaHUS K JIUTOM JIeTalu
KoHcTpyrpoBaHne OTIIMBOK € y4€TOM NPUHIMIIA HAIPABICHHOTO 3aTBEPACBAHUS




CTpyKTYypHBIi
IIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

42.
43.

44,

45.
46.

47.

48.
49.

50.
o1.

52.
53.
54,
55.

56.
S7.

58.

59.
60.

ba3oBble MOBEPXHOCTH. BBINIOJIHEHNE YCTYIIOB U I1a30B

Kpartkas xapakTepucTuka METO0B 00pabOTKM METAJUIOB JIaBJICHUEM U 00JIaCTH
HCIIOJIb30BAaHUS IPOLYKIIMH, TPOU3BOJIUMON KAKIBIM METOJOM
KoHcTpyupoBaHue TUTOH JeTaau ¢ yI4eTOM €€ Harpy>KeHusi, Haubosee «cinadbie
CCUEHUs, pacyeT IPOYHOCTH JINTOU JeTalln

KoncrpyupoBanue pedep KeCTKOCTH JAeTalel U UX COMPSKEHNE

[TpuunHbl, BbI3bIBatOLIME JeOPMALIUIO U KOpoOsieHue netainu. BausHue popmbl
CEYCHMS Ha HAIPSDKEHMS B OTIMBKAX

TexHonornueckue Mpouecchl JIUThs, 00eCIIeYNBAIONINE BHICOKYIO TOYHOCTh U
HU3KYIO HIEPOXOBATOCTh OTIMBKHU

.TpeboBanus k BHeLIHeH (popMme JTUTOH 1eTalu U KOHCTPYUPOBaHHE ee

Kparkast xapakTepucTiKa MEeTo10B 00pabOTKH METAJUIOB IaBJICHUEM U 001acTH
HCII0JIb30BaHUs IPOLYKIIMH, TPOU3BOJIUMON KaKIbIM METOJOM

OnTumu3zanus peleHuil 1 KOMIPOMUCCHBIE PEILICHUs

Hcnonp30BaHne NpUHLIKAIIA OTHOBPEMEHHOT'O 3aTBEPIEBAHUS OTIMBOK IIPU UX
KOHCTPYMPOBAaHUU

CpaBHeHHE CHOCOOOB M3TrOTOBJIEHUS JeTallell MO BO3MOXKHOCTU IOTYYECHMUS
JUIMHHBIX OaJIOK U IJIMT U N0 BO3MOXKHOCTH TOJIYYEHHUS CIOXKHBIX PEeOpPUCTHIX
y3J10B

Bremnsasa ¢popma nTuThIX Aetanen

Brustaue ¢popMbl OTIMBKY HA BOBHUKHOBEHHUE HANIPSHKCHUHN B HEH

AHanus YCIIOBUH palboThI JETaIN u TpeGoBaHus,
peabsBIseMble K HEl PacueT mpoyHOCTH 1eTany.

Ocnossble nokazatenn TKU

MeponpusTus, HalpaBJIECHHBIE 10 CHUKEHUIO HAIPSDKEHUM B OTJIIMBKE KOJeca U
MaxOBHKa

[TapameTpsl, onpenensomue HaJeKHOCTb U T0JITOBEYHOCTh U3ENHNS, U UX
HU3MEHEHUs B IIPOLIECCE DKCILTyaTalluu

Binsinne cepuiftHOCTH TPOU3BOACTBA U3/IEIUI HA CTOUMOCTh

W3meHeHue yncia uaei 1 CTOMMOCTH pa3paboTKH MPOEKTa U U3JIENUs Ipoliecce
€€ MOJIyYECHHUS




CTpyKTYypHBIi

IIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeaCcTBa
KOMIIETEHIIUU
61. ConpspkeHus U nepexobl IpU KOHCTPYUPOBAHUM JUTHIX Aetaneid2. CylHoCTh
JIMTHS 110 BBIIJIABJISIEMBIM MOJIEISIM MaTepHalibl © HOMEHKJIATYpa,
UCIOJIb3yEMbIE B 3TOM BHUJIE JIUThS
62. CpaBHeHHE MaTEpUAJIOB 110 UX MEXAaHUYECKON MPOYHOCTH, MO UX TUIOTHOCTH U
TeMIlepaType IUIaBICHUs
—  BBLIEJATH HEOOXOAMMOCTb KOPPEKLUHU
TEeXHOIOTHYCCKIX TIPOIECCOB B | YMenusa komnetennyuu IK-10 dopmMupyroTcsa npu BbIMOJHEHUH PabOTHI COTIIACHO
METATYPIUH H MaTepPHAT0006paboTKe; MyHKTaM HHIUBUAYAJILHOTO 33aJaHUs, TPUIOKEHUs |
— ob0cyxmate crnoco0bl 3pGHEKTUBHOTO Heo6xoauMo yMeTh BBITTOJTHUTS:
pellieHHsI OCYHICCTBICHHS M KOppeKuuu | 1. TpeTbro MpOEKUUI0 JeTaad MO0 JABYM 3aJaHHbIM (OJUH U3 BO3MOXKHBIX
TEXHOJIOTHYECKHUX IPOIIECCOB B BapHaHTOB), pEIICHUE 3aJJaHUs B IByX BapHaHTaX MOBBIILIAECT YPOBEHb OLICHKH;
METAJTypruH U MaTepruaaooopaboTKe; 2. TpPOCTPAaHCTBEHHOE U300pa)KeHHE JAETANINU B aKCOHOMETPUU WU IUMETPUH;
— pacro3HaBaTb 3(1)(1)6KTI/IBHO€ penieHue 3. HCPA3bEMHYIO 060JIO‘IKy 10 KOHTYpPY AC€TaJIk, ITIPCACTABHUB I/1306pa)1<eHI/Ie B TpEX
oT Hed(PPEKTUBHOTO; HOPOEKIUAX ¢ HeoOXoauMbIMU pa3pe3amu3. HepazbemHast 0000uka XapakTepHa
—  OOBACHATH (BBISBISATH U CTPOWUTH) JUTSL TEXHOJIOTUH JINThS IO BHITUIABIISIEMBIM MOJEIISIM.
YMeTh TUIUYHBIE MOJIENM  TEXHOoJoruueckmx | 4. BBIOpaTh M IOKa3aTh BO3MOKHBIE IIOCKOCTH pa3beMa MOJIEIM Ha YepTeke
3a71a4; JeTall W €€ MPOCTPAHCTBEHHOM H300paXeHUH, M300pa3WB MX YCIOBHBIMU
—  IIPUMCHSTSH SHAHUS B aneMeHTamMu B cooTBeTcTBUU ¢ ['OCT 3.1125 — 88 110 BBIIOIIHEHUIO 3JIEMEHTOB
po¢eCCUOHATLHON NESTENbHOCTH; JIUTEHHBIX POPM.
HCIIOIB30BATH UX pa| 5. OOocHOBaTh palMOHANBHYIO IUIOCKOCTh pa3beMa, CpPaBHUB  HECKOJIBKO
MEKIACIATLUINHAPHOM YPOBHE; BO3MOXKHBIX BapHUaHTOB IUIOCKOCTEH pazbeMa Mexay co0oil, mokazaB Hauboiee
— npuobperaTb 3HAHMS B  OOJNACTH Ba)KHbIE MTPEUMYIIECTBA BEIOPAHHOM MIIOCKOCTH pazbeMa JETalH.
TEXHOJIOTHil JTHTHS; 6. mo HauOosiee palMOHAIbHOM IUIOCKOCTH pa3beéMa BBINOJIHUTH (OPMOBKY H
— KOPPEKTHO BBIPAYKATH x| Haueptuts Gpopmy B cOope B Tpex mpoekuusx. [Ipuyem Ha BUIE CBEPXY HMKHIONO
APTYMEHTHPOBAHHO 060CHOBLBATE | OMOKY M300pa3suTh B MOJOXKEHHUH, KOT/d BEPXHSs OIOKa CHATA. Jls Gosie mOJIHOTO
MOJNOKEHNS TIPEAMETHOH 06IacTy 3HamHs. | BOCTIPHATH M300pa’keHMsI MO>KHO BBITIOJHUTB CIIOKHBIN pa3pes.
— MPAKTUYECKUMH HABBIKAMU Bnanenus cormacno kommnerenin IIK-10 ¢hopmupyroTes mpy BEITOJHEHHH PaOOTHI
Brnanets UCTIOJIb30BAHUS 3JIEMEHTOB Ha JIPYTUX COIJIACHO MYHKTaM MHMBHIyaIbHOT'O 33/1aHUs, IPUIIOKEHHS 1

AUCHUIIIMHAX, HA 3aHATUAX B ayAUTOPUHA




CTpyKTYypHBIi
IIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

Y Ha MIPaKTHUKE;

— cnoco0amM# IEMOHCTpAIMHA YMEHUS
aHAIIM3UPOBATH CUTYAIIHIO;

—  METOJIaMH pa3pabOTKH JTUTCHHBIX
TEXHOJIOTHI;

— HaBBIKAMH U METOAUKaMHU 0000IIEeHHUS
PE3yJIbTATOB PEIICHHSI,
AKCIICPUMEHTAILHON JCATEIIBHOCTH;

—  cIoco0aMM OLIEHUBAHHUS 3HAUYMMOCTHU
Y IPAKTHYECKOHN MPUTOTHOCTH
MOJIyYE€HHBIX PE3yJIbTaTOB;

—  BO3MOXHOCTBIO
MEXTUCIUTTNHAPHOTO TIPUMEHEHUS
3HaHUU B 00J1aCTH METAJLTypPrUH U
JIMTEUHBIX TEXHOJIOTHII;

— OCHOBHBIMHM METOJaMHU MCCIIEIOBAHMS
B 00JIACTU JIUTEHHBIX TEXHOJIOTHH,
MPAKTUYECKUMH YMEHUSIMU U HaBBIKaMU
HUX UCHOIb30BaHM,

— OCHOBHBIMHM METOJaMU PEIICHUS 33724
B 00J1acTH pa3pabOTKH JUTEHHBIX
TEXHOJIOTHI;

— npodeCCHOHATBHBIM S3BIKOM
MpeIMETHOM 00JIacTH 3HAHMUS;

— cnocobamu COBEpLICHCTBOBAHUS
npodecCHOHANBHBIX 3HAHUN W yMEHUH
IIyTEM MCIOJB30BaHUSA BO3MOXHOCTEHN
MH(OPMAIIMOHHOH CpeJIbl.

HeoOxonuMmo BrazieTh HaBbIKaMU:
1. mowmcka TpeTbeil MPOeKInH JIeTalu;
2. BbIOpaTh MOJIOKEHHE OTJIMBKM B (hOpME MpU 3aJIMBKE U YCTAHOBUTH pPa3beM
Mojenu U GpopMbl, H300pa3uB ero B cooTBeTcTBUH ¢ TpeboBanusmu ['OCTa 3.1125-
88. «IIpaBwmia rpaduuecKkoro BHITIOJHEHHS YEPTEKEH IJIEMEHTOB JUTEHHBIX (GOPM U
OTIIUBOKY;
3. u3o0paxkeHus AeTad B 00beMe (AKCOHOMETPUHU WJIU TUMMETPHH ),
4. ToCTpoeHHS HEepa3beMHOU 000JIOUKHU MO KOHTYPY JAETaJH, cesaB H300pakeHNe B
TpeX MPOEKIUIX C HEOOXOAUMBIMH pa3pe3aMu;
5. uepuenus GopMsl B cOOpe B TPEX MPOCKIIHSIX.
6. dYepyeHMs SCKHU3 CTEPHKHS B TPEX MPOEKIUIX CO CTEPKHEBBIMU 3HAKAMHU.

IIK-12 ¢rioco0HOCTBIO OCYLIECTBJIATH BLIOOP MAaTEPHAJIOB VISl U3/1e/IHIl PA3JINYHOI0 HA3HAYEHHS € YYeTOM IKCILNIYyATAlMOHHBIX
TpeOOBaHNIi M OXPaHbI OKPYKalOLIeH Cpeabl




CTpyKTYypHBIi

SIIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUS OueHouHbIe CpeicTBa
KOMIIETEHIINHU
3HaTh — OCHOBHBIE MPABUIIA; Bonpocul, 6xoosawue 6 nepeuens 014 coauu 3auema:

— OIpEICNCHHS TPOLECCOB MPU
OCYILIECTBICHIH BbIOOpA MaTEpUANIOB AJIs
W3IEIUN Pa3IMYHOIO HA3HAYCHHUS C
Y4eTOM 3KCIUTyaTallHOHHBIX TpeOOBaHUMN
U OXPaHbl OKPYKaIOLEN CPEIbl.

— OIpeeTICHUS TEXHOIOTUYECKUX
MPOIIECCOB B METAJUTYPTUU H
MarepuanooopaboTKe, MOHATHH,
Ha3bIBAET MX CTPYKTYpPHBIC
XapaKTePUCTHKU

N

oo

~

9.

10.
11.

12.
13.

Mopdonoruueckuii oIX0 1 MpU BEIOOpE CrIoc00a U3rOTOBICHHUS IUTOW JETaN
CpaBHeHNE MEXaHUYECKUX CBOMCTB OTJIMBOK, CBAPHBIX U3ACIUN U ITOKOBOK
KoHcTpyrpoBaHue JTUTHIX OTBEPCTUM U BBIIIOJHEHHUE UX B IPOLIECCE JIUTHS
[ToHsATHE TEXHOIOTMYHOCTH KOHCTPYKLMU U3enus. OOmas kinaccudukanus
TKHN

KoHcTpynpoBaHue BBICTYNAIOIKX YaCTEN U BHYTPEHHHUX MOJIOCTEN eTanen
Posib HOBBIX Hzel B co3aanuu uzaenus. OToop X U U3MEHEHUE 10 X0y
pa3pabOTKU U CO3TaHUs U3ETUL

CyIIHOCTB JINThS B KOKUJIb M 00JIaCTh IPUMEHEHUS! 1 HOMEHKJIATypa OTJIMBOK.
KoHcTpynpoBaHue OTIMBOK C LIEIbIO MPEAOTBPAIEeHUs 00pa30BaHUs TPEIIUH
1 aedopmaryii B OTIIMBKaX

BHemHue ¥ BHyTpeHHUE UCTOYHUKY MU IIPYA CO3AAHUH HOBOTO U3EIIUs
HaznexxHoCTb U JOITOBEYHOCTh U3IENHUS

ITpoexkTrpoBaHNe BHYTPEHHUX MTOJIOCTEN OTJIMBOK. 3HAKU CTEP)KHEH. YUeT
OTBOJIa ra30B U3 cTepxkHed. KoHCTpynpoBaHUE C y4ETOM YJAIEHUS CTEPKHEN
OcHOBHBIE 3TaIlbl CO3/JaHUS HOBOTO M3JIENNSI U UX KpaTKas XapaKTEpUCTHKA.
CrniocoObI TuThs , 00€CTIEeYNBAIOLINE MAKCUMAIIbHYIO TOYHOCTh M HU3KYIO
LIEPOXOBAaTOCTh TOBEPXHOCTU

14. YcTaHoBieHUE TOMIIMHBI CTEHKH JINTON JACTalI, OTIMBAEMON U3 Pa3IMUHBIX

15.
16.

17.
18.

CILJIaBOB

[Tpornecc MHXEHEPHOM AEATENBHOCTH TIPU pa3paboTKe U3IeNus

CpaBHeHue croco00B U3rOTOBJICHHS 3arOTOBOK (JINThE, CBAapKa, KOBKA,
LITAMIIOBKa) U BBIOOP paliOHaIbHOIO crIocoda

KonctpyupoBanue oTO0pPTOBOK, ITATUKOB M OOOBIIIEK HA JIUTHIX JETAAX
Br160op MaTepuana /i1t U3rOTOBJICHHS OTIWBKH (MaTpHUIla BHIOOpa MaTepuaa)

19. JIutbe B necyaHO-TIIMHUCTBIE (POPMBI, TPYIIIBI CII0KHOCTH OTIMBOK, Ta0ApUTHI

20.

1 001acT MPUMEHEHUS.
KoHcTpyupoBanue aeraneil ¢ yaeToM UX TPaHCHOPTUPOBAHUS

21. 3aTpaThl CpeACTB U BpEMEHH Ha CO3JJaHHE HOBOTO M3JIEIHUS




CTpyKTYypHBIi
IIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

22.
23.
24,
25.

26.
27.
28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.

41.
42.

43.

XapakTepHUCTUKA CBOMCTB Pa3JIMYHBIX MATEPHAIIOB JJIsl IIPOM3BOICTBA OTJIMBOK
ConpspkeHne CTEHOK JIMTHIX JeTalled, IepeX0/ibl U ralnTeau
TpeboBaHus1, IpeabsBIsAEMbIE K KOHCTPYKTOPY
JlocTOMHCTBa MAaIIMHHOM ¥ aBTOMAaTU3MPOBAHHOW (OPMOBKM U 0OJacTu
OTJIMBOK M3rOTaBJIMBAEMBIX 3TUM CIIOCOOOM
KoHcTpynpoBanre MaxOBHKOB U MEPHI IO CHIXKEHUIO KOPOOJICHUS U
neopmanuu 1eTanu
CymHocTs MOP(OIOrHYECKOTo MOAX0/1a IIPU BEIOOPE BapHaHTa JETaIH
CyIHOCTh 1 BO3MOKHOCTH KOKMJIBHOT'O ¥ LIEHTPOOEKHOTO JIUThS

[Tonoxenne OTAMBKY B (popMe TpH 3aJIMBKE
ITocnenoBaTenbHOCTh CO3AAHUS HOBOT'O M3/ U CYILIHOCTh OCHOBHBIX
JTaIoOB
Be100op miiockocTH pazbeMa OTJIMBKH
Mepsb! 00pbOBI ¢ pa3BUTUEM BHYTPEHHUX HanpskeHUi. Hanpsokenus B
LIKUBaX.
OO011e MpUHLIUIBI KOHCTPYHUPOBAHUS OTIMBKU
JlocronHCcTBa MAalIMHHOM W aBTOMAaTH3UPOBAHHOM (OpPMOBKM M oOjacTu
OTJIMBOK, U3rOTABIMBAEMBIX TUM CIIOCOOOM
KOHCTpyKTHBHBIE U TEXHOJOTHYECKHUE YKIOHBI HA OTJIMBAX
Meroavka npoeKTUPOBAHUS U3JENN, I0CIEA0BATEIBHOCTD JTAllOB
Martpuua BeiOOpa criocoba U3roToBIEHUS OTIUBKU
KoHcTpynpoBaHue cTep>KHEN ¢ y4eTOM OTBOJIA Ta30B U yJAIECHUS UX U3
OTJINBKHU
TpeboBaHue kK KOHCTPYKIMHU JTUTON Aetanu. O0ume n CrenuaibHble
TpeOOBaHUS K TUTOU JIeTaIn
KoHcTpynpoBaHue OTIIMBOK C y4€TOM NPUHLUIIA HAIIPABIEHHOIO
3aTBEpAECBaHUS
ba3oBbie MOBEpXHOCTH. BBINOIHEHNE YCTYIIOB U 11a30B
KpaTtkass xapakTepucTuka METOJO0B O0paOOTKM METAJIOB JaBIIEHUEM U
00JIaCTH UCTIOIB30BAHUS IPOAYKIIMH, TPOU3BOIUMON KaXIbIM METOI0M
KoHncTpyrpoBanue TuToi JeTalu ¢ Y4eTOM ee Harpy)KeHHusl, HanboJee
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IIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

«cnabble) CeYeHHs], pacyeT MPOYHOCTHU JIMUTOH JeTanu

44. KoHcTpyHnpoBaHue pedep KeCTKOCTH JIeTalleil U UX COIpsKEHUE

45. IlpuunHebl, BeI3bIBaIONIME AehopMaIuio U KopoOseHue aetanu. Biusaue
(opMBI ceueHHsI Ha HANPSDKEHUS B OTJIMBKAX

46. TexHOJIOTHYeCKHE MPOLIECCHI JIUThsI, 00€CIIEYNBAIOIIUE BBICOKYIO TOYHOCTh U
HU3KYIO IIEPOXOBATOCTh OTIUBKU

47. TpeOoBanus K BHEIIHEH ¢hopMe JIUTOI J1eTanu U KOHCTPYUPOBAHHE e

48. KpaTkas XxapakTepuCTHKa METOI0B 00pabOTKH METAIIIOB JTABJICHHEM U
00JacTH UCMONIb30BAaHUS TPOAYKIIMU, TPOU3BOJUMON KaXKIBIM METOJIOM

49. OnruMmu3zays pemeHnii 1 KOMIIPOMUCCHBIE PEIICHHS

50. Mcnonp30BaHKEe IPUHIIMIIA OJJHOBPEMEHHOTO 3aTBEPAEBAHUS OTIMBOK MPU UX
KOHCTPYHUPOBaHHH

51. CpaBHeHue cnocoOOB M3TOTOBIEHUS AETajeil MO BO3MOXHOCTH MOJy4EHUs
JUTMHHBIX OaJIOK M TUTAT M 1O BO3MOKHOCTH TOJIyYEHHSI CIIOKHBIX PEOPUCTHIX
y3JI0B

52. BHemHss popma JIUTHIX AeTaseit

53. Brustaue popMbl OTJIMBKH Ha BOSHUKHOBEHUE HATIPSHKEHUH B HEH

54. Ananus YCIIOBHI paboTHI JeTanu u TpeGoBaHus,
NpeabABIsieMble K HEl Pacuer mpoyHOCTH aeTanmy.

55. OcHosnble nokazatenu TKU

56. MeponpusTusi, HalpaBJIeHHBIE 110 CHUKCHUIO HATPSHKCHUH B OTJIIMBKE KoJeca
Y MaxOBHUKa

57. IlapameTpsl, OnpeAeTSIONINe HaIe)KHOCTD U JIOJITOBEYHOCTD U3/, U UX
W3MEHEHHMs B IpOIlecce SKCITyaTaluu

58. BisiHne cepuifHOCTH TIPOU3BO/ICTBA U3/IEIINI Ha CTOMMOCTD

59. MI3meHeHune uucna ujiei 1 CTOMMOCTH pa3pabOTKU MPOEKTa U U3
MIpoLiecce €€ MOIYyUEeHUs

60. ConpsikeHUs U TIepeX0/Ibl TPU KOHCTPYHUPOBAHUH JIUTHIX AeTaneit2. CymHOCTh
JIUTHS TIO BHITUIABIISIEMBIM MOJIEIISIM MaTepHajIbl 1 HOMEHKIIATYPA,
UCIOJIb3yEeMbIE B 3TOM BUJIE JTUTbHS

61. CpaBHEeHHE MaTEPUAJIOB 110 HX MEXaHHMYECKOW MPOYHOCTH, IO UX IUIOTHOCTH U




CTpyKTYypHBIi

IIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeaCcTBa
KOMIIETEHIIUU
TeMIlepaType IU1aBIeHUs
Ymerb — IPUMEHATh 3HaHUS B Ymenus komnereniuu IIK-12 popmupyrorcs npu BeIOJHEHUH PaOOThI COIIACHO
poeCCUOHATLHOMN IeATEbHOCTH; IIyHKTaM MHJMBUyaJbHOI'O 3a/1aHUs, IPUIIOKEHNUS |
— UCII0JIb30BaTh UX Ha Heo6xoauMo nmoka3aTb yMEHUS:
MEXIUCUUIIIMHAPHOM YPOBHE; 1. cocraBuTh Marpuily BbIOOpa Marepuaia, U3 KOTOPOTO HEOOXOJWMO HM3TOTOBUTH
— npuoOpeTaTh 3HaHUs B 0071aCTH oruBKy. [IpoBecTn aHanu3 CBOMCTB MaTepHala W J1aTh OLEHKY IO KaXJIOMY U3
OCYILECTBIICHHSI BBIOOpA MaTepHasoB JJIs HUX, B 3aBHCHMOCTH OT YCJOBUH pabOTBl [eTand, a 3aTeéM Ha OCHOBAaHUH
U3JeNUH pa3IMyHOro Ha3HAYCHUS C CpaBHEHMsI CyMMbI Oa/UIOB BbIOpaTh HPEAIOYTUTENIbHBIM MaTepuasl Uil JaHHOM
Y4ETOM 3KCIUTyaTallMOHHBIX TPeOOBaHUMN OTJIUBKH;
U OXpaHbl OKpYXKarollel cpesibl; 2. TpOBECTH AaHAIM3 TEXHOJOTMUYHOCTH OTJIMBKM U BHECTH IPEUIOKEHHUS IO ee
— KOPPEKTHO BBIPAXKATh U yIAY4IIEHUIO M YCTAHOBUTH OOIINE U CIICIHATIbHBIC TPEOOBAHUS K JACTANH;
apryMeHTHPOBaHO 00OCHOBBIBATh 3. MPOBECTH aHAINU3 BO3MOXKHBIX IUIOCKOCTEH pazbema (ABa-TpU BapHaHTa) U yKa3aTh
I10JIOXKEHHUS ITPEIMETHOM 00J1aCTH 3HAHUSL. OCHOBHbBIE JOCTOMHCTBA U HEJJOCTATKU KaXKJOTO U3 HUX;
4. onpenenuTh palMoOHAIbHOE IOJ0KEHHE OTJIMBKH B (popMe M BbIOpaTh MOBEPXHOCTH
pa3bema Ipu €AMHUYHOM XapaKTepe MPOU3BOICTBA OTIMBOK, IPUBECTH ICKU3 (HOPMBI
B cOope C JMTHUKOBOM CHUCTEMOH, M, €CIM 3TO HEOOXOAMMO, MPUOBLIAMHU WU
XOJIOIMJIbHUKAMU;
5. TO K€ 4TO U B IPEAbIAYIIEM IMYHKTE, HO Ul YCIOBUH MaccOBOTI'O IIPOU3BOJICTBA
6. BBIIENUTH MECTa BEPOSTHOTO 0Opa30BaHMS YCAIOYHBIX PAKOBHH HIIM YCAJIOYHBIX
PBIXJIOT, U MPOU3BECTH BBIOOP MecTa, Ie HEOOXOIUMO IMPOU3BECTH YCTAaHOBKY
npuObUIEH HA OTJIUBKY.
Bnagers — OCHOBHBIMHU METOIAMH uccinenopanus B | Baagenus cornacHo komnereHuuu IK-12 ¢opmupyrorcs npu BeINOJHEHHH pabOTHI

o0yacTu BEIOOpa MaTepUaoB JIs
U3JeNUH pa3IMyHOro Ha3HAYSHUS C
YY4E€TOM IKCIUTYaTaIlMOHHBIX TPEOOBAHMI
U OXpaHbl OKpYXaroIei cpesipl,
MPAKTUICCKUMU YMCHUAMHA U HaBbIKaMH
UX UCIOJIb30BAHUS;

COTJIaCHO MYHKTaM MHAWBUAYAJIBHOT'O 3aaHUA, ITPUITOKCHUA 1

Heo6xoanMo mokazath caeayromnne HaBbIKU BIaJICHUS:
1. cocTtaBuUTh MaTpHIly BBIOOpa Marepualia, U3 KOTOPOro HEOOXOJUMO H3TOTOBHUTH
oTIMBKY. [IpoBecTH aHaIM3 CBOMCTB MaTepuala U AaTh OLUEHKY MO KAKIOMY U3 HHUX, B
3aBUCHMOCTH OT yCJIOBHI pabOThI JETalli, a 3aT€M Ha OCHOBAaHWUU CPABHEHHS CYMMBI
0aJTTOB BBIOpATh MPEANOUTUTEIBHBIN MaTepuall IJIsl TAHHON OTIIMBKU;




CTpyKTYypHBIi
IIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

— OCHOBHBIMH METOJaMU PCHICHUA 3a1a4.

— npo(hecCHOHABHBIM SI3bIKOM
HpeIMETHOI 00JIacTH 3HAHUS,

— croco0aMu COBEPIICHCTBOBAHUS
npodeccroHaAbHBIX 3HAHUN U YMEHUH
IIyTEM MCIOJIb30BaHUS BOZMOXKHOCTEMN
WH(POPMAIIMOHHON Cpe/IbI

2. TIPOBECTH aHAIM3 TEXHOJOTMYHOCTH OTJIMBKM M BHECTH IPEUIOKCHHS IO ee
yIAY4IIEHUIO ¥ YCTAHOBUTH OOIINE U CIICIHaIbHbIC TPEOOBAHUS K ACTANH;

3. TpOBECTH aHAJIM3 BO3MOXKHBIX IUIOCKOCTEH pazbema (IBa-TpU BapHaHTa) WU
yKa3aTh OCHOBHBIE JIOCTOMHCTBA M HEAOCTATKH KaXX/I0TO U3 HUX;

4.  ompenenuTh PAMOHATHFHOE MOJI0KEHUE OTIMBKH B ()OpME M BBHIOpATh MOBEPXHOCTD
pazbeMa MpH eIMHUYHOM XapaKTepe MPOU3BOACTBA OTIMBOK, MPUBECTH 3CKU3 (POPMBI B
cOope C JIMTHUKOBOW CHCTEMOH, H, €CIM 3TO HEOOXOJUMO, NPHOBULIMH MM
XOJIOJIMITBHUKAMU,

5. TO Ke YTO M B MPEIbIAYIIEM ITyHKTE, HO JJISl YCIOBUI MacCOBOTO MPOU3BOJICTBA
6.  BBLIEIHTH MECTa BEPOSTHOTO 0OpPa30BaHUS YCAJOYHBIX PAKOBHH MJIH YCAIOUYHBIX
PBIXJIOT, W MPOHM3BECTH BBHIOOp MecTa, Iieé HEOOXOJMMO IIPOU3BECTH YCTAHOBKY
npuOBLIeH HA OTIINBKY.




0) ITopsinok npoBeeHUsI MPOMEKYTOUYHOM aTTeCTALINH, IOKA3ATeJIH U KPUTEPUH
OLICHUBAHUS:

[TpomexyTouHas artectauus Mo AucuuIUiMHe «OCHOBBI KOHCTPYHMPOBAHMS JIUTHIX JI€Talei»
BKIIIOYA€T  TEOPETUYECKHE  BOMPOCHI,  MO3BOJSIONIME  OLEHUTh  YPOBEHb  YCBOCHHS
00y4aromMMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHMUsl, BBISBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTHU
YMEHUH M BIAJCHUH, NMPOBOAUTCS B ¢opMme 3auera W B (opMe BBIIIOJHEHUS W 3aAIIUTHI
UHABUAYAIBHOTO 3aJaHUsl.

3ayer 1O AaHHOW AMCUMIUIMHE MMPOBOAUTCS B YCTHOH (hopme.

IToka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— HA OLEHKY <«3a4YTeHo» — oOyyaromuicss JEMOHCTPHPYET BBICOKUH  ypOBEHB
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJNHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONIEpPHpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «He 3a4TeH0» — oOydaromuiics IeMOHCTpHpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHuala, JAOMYCKaeT CYIIECTBEHHbIE OIIMOKM, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

HNuauBuayanbHoe 3aJaHUe BBITOJHACTCS 0] PYKOBOJICTBOM IIPENOJIaBaTENs, B MPOLIECCE €0
BBIMIOJTHEHHS] OOYYarolIMiicsl pa3BUBAeT HABBIKM K TMpakTU4Yeckol paboTe, 3akpemysii u
OJHOBPEMEHHO paclIupsisi 3HAHUWS, IOJIYyYECHHBIE MPU MU3yYeHUH Kypca. [Ipu BbITOTHEHUH
WHAUBUAYAIbHOTO 3a7aHus  oOydJarlolIuics JOJDKEeH IoKa3aTh CBOe€ yMeHHe paboTarth ¢
JIUTEPATYPHbIMU HCTOYHHKAMH, & TAKXKE€ BO3MOXKHOCTbh CUCTEMATH3UPOBATH M AHAIU3UPOBATH
(bakTUYECKUI MaTepual u CaMOCTOSITENIbHO TBOPUECKH €TI0 OCMBICIIUBAT.

B mporecce BBIMOMHEHHUS WHAMBHIYATHLHOTO 33aHUS OOYYArOIIMICS JIOJDKEH pa3o0paThcs B
TEOPETHUYECKUX BOIPOCAX 33JJaHHOM TEMBbI, CAMOCTOSATENIbHO MPOAHATU3UPOBATh NPAKTUUECKUN
Marepuai, pa3ooparb U OOOCHOBATH MPAKTHUYECKUE MPEIJIOKEHUS] MO KOHCTPYKIUU JIUTOU
JIETaJIN.

8 YueoHo-MeTOIMYECKOE U MHPOPMAIHOHHOE o0ecTeyeHre TUCIHUTLTHHBI (MOITYJIsT)

a) OcHoBHas

1. TronsieB, A.B. OcCHOBBI KOHCTPYHPOBaHHUS JeTallell MallvH. JIuTkle netanu : yueOHoe
nocobue / A.B. TronsieB. — 2-e u3z., uctp. u gon. — Cankr-IlerepOypr : Jlans, 2013. — 192 c.
— ISBN 978-5-8114-1513-7. — TekcT : 351eKTpoHHbIH // JIaHb : 31eKTpOHHO-O0nOInoTeuHas
cuctema. — URL: https://e.lanbook.com/book/30429 (marta obparenus: 01.09.2020). — Pexum
JIOCTYTIA: JI7Isl aBTOPU3. TIOJIb30BATENEH.

2. ITpoexTHpoBaHKE TEXHOIOIMUYECKHX MPOLIECCOB MAIIMHOCTPOUTENBHBIX TPOU3BOCTB !

yaeOnuk / B.A. TumupsizeB, A.I'. Cxuptnanze, H.I1. Comubrkun, C.U. JiImutpueB. — CaHKT-
[TerepOypr : Jlanb, 2014. — 384 c. — ISBN 978-5-8114-1629-5. — Tekcr : aneKTpOHHBI# //
Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/50682 (nara
obpamienns: 01.09.2020). — Pexxum gocTyma: i aBTOPH3. MOJIb30BaTEIIEH.

0) JlonmoiHUTEIbHASA

1. OcCHOBBI KOHCTPYHPOBAHUSI JTUTHIX JieTanei: yaeonoe mocooue / A. ®@. Mumsies ; MI'TY.
- Maruauroropck, 2009. - 263 c.
2. I'padnueckue n300pakeHUsT HEKOTOPBIX MPHUHIIUIIOB PAllMOHAIBHOIO KOHCTPYHPOBAHUS

B MamuMHOCTpoeHuu : ydeOHoe mocobue / B.H. Kpyros, FO.M. 3y6apes, 1.B. [lemunoBuu [u
np.]. — 2-e uzn., crep. — Cankrt-IlerepOypr : Jlanb, 2018. — 204 ¢. — ISBN 978-5-8114-1128


https://e.lanbook.com/book/30429
https://e.lanbook.com/book/50682

— Teker: osnextponHsiii / JlaHp : 3JeKTpoHHO-OmOmMoreunas cucrema. — URL:
https://e.lanbook.com/book/104950 (mara oGpamienus: 01.09.2020). — Pexum gocrtyma: s

aBTOpU3. NIOJIb30BATEINCH.

B) MeToanueckue yKa3aHus JJsl BbINOJHEHNS MPAKTUYECKUX PAadOT M UHANBUIYAJIBHOIO
3ajlaHusl IPUBeAeHbI B IPUJIOKeHUuH 1

r) IlporpammHuoe odecnieuenne u UHTEpHET-pecypcehl:

HaumenoBanmue 110 Ne JloroBopa Cpoxk aeilcTBUS JUIEH3UHN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager CBOOOJTHO pa(ll_II'ISOCTpaHHeMOG Secopouro
7 Zip CBOOOJIHO pacpOCTpaHsIeMoe | OECCPOUHO

1. Dnexkrponnas 0a3a mnepuoamyeckux wusganuii East View Information Services, OO0
«MBUC»: https://dlib.eastview.com/

2. HanmonanbHast nHGOpMalMOHHO-aHAIUTHYECKas! cucTeMa — PoccHUCKH MHIEKC Hay4dHOTO
nutuposanus (PUHIL): URL: https://elibrary.ru/project risc.asp

3. ITouckoBas cucrema Axanemust Google (Google Scholar): URL: https://scholar.google.ru/

4. Unpopmanmonnas cucrema - Exnnoe okHO poctyna kK mHbopMannoHHbIM pecypcam: URL:
http://window.edu.ru/

5. @epepanbHOE TIOCYJAapCTBEHHOE OIO/UKETHOE YyupexaeHue «dDenepanbHbli HHCTUTYT
poMBIILICHHON cobcTtBenHocT»: URL.: http://www1.fips.ru/

6. Poccuiickas ['ocynapcTBenHas oubinorexa. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/
7. DIIeKTPOHHBIE pecypchl OoubIMoTEKN MITY WM. . Hocoga:

http://magtu.ru:8085/marcweb2/Default.asp

8. Yuusepcuretckas uapopmanuonnas cucrema POCCHS: https://uisrussia.msu.ru

9. MexnayHapoaHas HaykoMmeTpuyeckass pedepaTvBHas M TOJHOTEKCTOBas 0as3a JaHHBIX
HayuHbIX u3ganuii «Web of science»:_http://webofscience.com

10. MexnyHapoaHast pedepaTHBHas W TOJTHOTEKCTOBAs CIpaBoYHas 0a3a JaHHBIX HAayYHBIX
usnanuii «Scopus»: http://scopus.com

11. Me:xnynaponHas 06a3a  NOJHOTEKCTOBBIX  >KYpHAJIOB Springer  Journals:
http://link.springer.com/

12. MexnayHaponHasi KOJUIEKIMS HAy4yHBIX IPOTOKOJOB MO pPa3iIMYHBIM OTpPacisM 3HAHUH
Springer Protocols: http://www.springerprotocols.com/

13. MexayHapoaHasi 6a3a CIpaBOYHBIX W3aHHN MO BCeM oTpacisiv 3HaHuil SpringerReference:
http://www.springer.com/references

14. ApxuB Hay4HBIX *KypHaJIoB «HalnoHaIBHBIN IEKTPOHHO-MH(DOPMAITMOHHBINA KOHIIOPLIUYM)
(HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUININHBI

MaTCpI/IaJ'ILHO-TCXHI/I‘-ICCKOC obecrnieucHue JUCHUIIIIMHBI BKIIIOYACT!:

Tun n Ha3BaHWE ayJUTOPHUH OcHanienue ayInTopun
VY4eOHble ayAUTOpUH IS MynbTUMEANITHBIE CPEACTBA XPAHEHMUS, IEpEJAYl U
IIPOBE/ICHUS 3aHATUN NpeacTaBiIeHUs HHPOpMALIUU
JIEKITHOHHOI0 U Ilepconanbuble KoMnbioTephl ¢ makeroM MS Office, BbIxo1oM B



https://e.lanbook.com/book/104950
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopuun

NPAKTUIECCKOIro THUIIa

WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA

Y4eOHast ayTuTopus st
IIPOBEJEHUS TPYIIIOBBIX U
MHIUBUAYaAJIbHbBIX
KOHCYJIbTAINH, TEKYILEro
KOHTPOJIS U IPOMEKYTOUYHOU
aTTecTaluu

Crenpanu3upoBaHHasi MeOelb.

MynsTuMeauiHbIE CPEACTBAa XPAHEHUS, IEpeIauld U
MPECTaBICHHUS WH(POPMALIHH.

[Tepconanbabie KOMITBIOTEPHI ¢ TakeToM MS Office, BbIXo10M B
WHTepHeT u ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA

Y4eOHbIe ayAUTOPHH IS
CaMOCTOSTEIILHON paboThI

[Tepconanpuble KOMIBIOTEPHI ¢ TakeToM MSOffice, BbIxomoM B
WHTEpHET U ¢ TOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-

00y4armuxcs 00pa30oBaTeNbHYIO CPEy YHUBEPCUTETA
[Tomemenue s xpanenust u | CrnenuanusupoBaHHas me0enb. CTaHOUHBIN MapK 000pyA0BaHUS
npOoPHIAKTHIECKOTO Y MHCTPYMEHTHI JUIs1 IPOPHIAKTHIECKOTO 00CTYKIUBAHUS U

0o0cmy>)KMBaHUs Y4€OHOTO
000pyTI0BaHUS

peMoHTa yueOHoro obopynoBanusi. [lomenieHue i XpaHeHUsI
y4eOHOr0 000pyIOBaHHS




IIpunoxenne 1

Mertonnyeckue yka3aHus 1Sl BBIIIOJIHEHUS IPAKTUUYECKUX YIIPAXKHEHUH (peleHus 3a1a4 U
BBINOJIHEHUS HHIAUBUTyaIbHOTO 3a/1aHUs)

HNuauBuayanbHoe 3aaanue Ne 1

OcHoOBHasl LIe7b JaHHOTO YIPAKHEHUS CBOJIUTCS K TOMY, YTOOBI BOCCTAaHOBHUTH paHee
nproOpeTeHHbIe 3HAHUS: Pa3BUTh 00bEMHOE (IIPOCTPAHCTBEHHOE) MBILIUICHUE, HAYYUTHCS IO
YEepTeXKy JETalIH BBIIOIHATH 00bEMHOE N300paxKeHNe, HAHECTH JINTEHHYI0 000JI0UKY BOKPYT €€
(KaK MpH JHUTHE MO BBHIIUIABISIEMBIM MOJICNISIM) M BBINOJHUTH (hopMy B cOOpe B YIPOILICHHOM
BUJIE.

B kauecTBe 3a1aHus AAIOTCS JIBE€ MPOEKLMH JETad U3 PUCYHKOB, IPUBEACHHBIX B KHUIE
«3aHuUMaTeNbHbIe 3a/1a4H 110 TPOEKIIMOHHOMY YEPUEHUIOY.

[Ipy BBIMONHEHHM 33aJaHUS HEOOXOIMMO MOJYYHTh HOBBIE 3HAHUS 0 TEXHOJOTHU
JUTEHHOTO MPOU3BOJCTBA: HAYUYUTHCS BHIOUPATH MOJOKEHHE OTIMBKH MPH 3AJIMBKE, MJIOCKOCTh
pazbema MoJielu U (OPMBI, C TEM, YTOOBI MOXKHO OBLIO OECIPENsATCTBEHHO U3BJICKATh MOCIb U3
(dbopMBbI, HAYYUTHCSA HCIIOJIB30BATh YCIOBHBIE 00O3HAYEHHUs [UIsl TOKa3a AJIEMEHTOB JIMTEHHOM
¢dopMel. 11 3TOrO CieyeT 03HAKOMUTBCS C JINTEPATYPHBIMU UCTOUHHUKAMU.

B mpomecce paboTel Hal HMHAUBUAYANbHBIM 3anaHueM Ne 1 CTyneHTYy HeoOXoIuMo
BBITIOJTHUTH:

6. TpeThIO MPOEKIMIO JETalu MO JABYM 3aJaHHBIM (OJUH U3 BO3MOXHBIX BapHaHTOB), Kak
[IOKa3aHo Ha puc.l.1, pemeHue 3a1anus B JByX BapHaHTax MOBBIIIAET YPOBEHb OLEHKU;

7. TPOCTPaHCTBEHHOE U300paKeHHE JETalld B aKCOHOMETPUHU WK qumeTpuu (puc.l,2);

8. HepazbeMHYIO0 000JIOUYKY 110 KOHTYPY J€Tald, PEACTAaBUB H300paKEHHUE B TPEX MPOCKITHIX
c HeoOxomuMbeiMH pazpe3amu  puc.l.3. HepazpemHas o06o104yka xapakTepHa IS
TEXHOJIOTUH JINThS 11O BHITUIABIISIEMBIM MOJIEIISIM.

9. BBIOpATh U MOKA3aTh BO3MOXKHBIE TUIOCKOCTH pa3beMa MOJICTH Ha YepTeke JeTanu (Ha puc.
1,1nokazana miockocTh pazbeMa |, a Ha puc. 1.2 miockocte pazsema 1) u  ee
NPOCTPAHCTBEHHOM  M300pakeHWH, U300pa3MB MX YCIOBHBIMH JJIEMEHTaMH B
cootBeTcTBUM ¢ ['OCT 3.1125 — 88 1o BBIMOJTHEHUIO 3JIEMEHTOB JUTEHHBIX (OPM.
OO0ocHOBaTh paIMOHAIBHYIO IIJIOCKOCTh pa3beMa, CPAaBHUB HECKOJIBKO BO3MOYKHBIX
BapHaHTOB IIJIOCKOCTEN pazbeMa MexX]ly cO0O0M, moka3zaB HauboJsee BaKHbIE PEUMYIIECTBA
BbIOPAHHOM MJIOCKOCTH pazbeMa JAETalH.

CpaBHenue 1iockoctert pazpema | u 1l mokassiBaeT, 4To B 00€UX ClydasiX BBICOTa MOJIEJIEH

OJIMHAKOBa, OHM OOECHEeYMBAIOT OECNpensITCTBEHHOE M3BJICUEHHUE MOJAEIM U3 (OpPMBI, He

00pa3ysi TEHEBBIX YYaCTKOB.

OnHako BO BTOPOM BapHaHTE M3BJICUCHHE OOJIETYEHO U3-32 MEHBUIEH BBICOTHI

BEPTUKAIBHON CTOPOHBI MOJIEIIH.

6. o HauOoJee palMOHATBHON MIOCKOCTH pa3beMa BBIMOIHUTH (POPMOBKY M HAaYEPTHUTh

¢dbopMy B cOope B Tpex mpoekuusix (puc. 1.4). Ilpuuem Ha BUAE cBEpXY HIXKHIOIO OIOKY

n300pa3uTh B MOJOKEHUU, KOTJa BEpXHs onoka cHATa. /g 6os1e moJHOro BOCHIPHUATHUS

M300paKE€HUSI MOXHO BBIMIOJIHUTH CJIOKHBINA pa3pes.
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Puc. 1.1 [locTpoenue TpeTbeil MPOCKLMH ACTATN
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Puc. 1.2 O6beMHOE N300paXkeHre JeTaiu
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Puc. 1,4 iDbpMa B é6dpé (ynpome.H.ﬁI;Iﬁ_ BapHaHf)



NuauBuayanbHoe 3a1anue Ne 2

Bo BTOpOM ynpa)kHEHHMHM JeTallb YCIOXKHSIETCS TEM, 4YTO B HEM HMEETcs CKBO3HOE
OTBEpPCTHE, KOTOPOE MpPU JHUThE OOBIYHO MOJY4YalOT 3a CYET YCTAHOBKH B (POpPMY CTEpPIKHS,
BBITIOJTHEHHOT'O M3 CTEPKHEBOUM cMmecu. CTep:keHb MPEACTaBIseT COO0N M3Ienre MPOCTON HITU
CIIOKHOW KOH(Urypamuu, KOTOPO€ VYIUIOTHSETCS B CHEIUAIBHOM CTEPKHEBOM  SIIIMKE
(BBITPSAXHOM, Pa3bEMHOM WJIM KOMOWHUPOBAHHOM C OOJIBIIMM KOJIMYECTBOM OTHEMHBIX YacTeil),
TEM WJIM UHBIM CIIOCOO0M TpaMOOBaHHEM, MECKOYBHBIM WM IECKOCTPEIbHBIM CIIOCO0aMU, HIIN
BUOPOYIIJIOTHEHUEM W3 XOJIOAHO-TBEpIConmX cmeceid. [t puxcammm cTepkHs B TUTSHHON
dbopMe Ha HEM TMpPEAYCMOTPEHBbI CTEpPKHEBBIE 3HAKH, KOTOpbIE BCTABISIOTCS B THE3JO,
BBINIOJIHEHHOE B oOTrHeyatke (opmbl. DOpMBI 3HAKOB CTEPXKHS M METOABl (PUKCAlUU OT
nepemelienuss wim noBopora ero npuBeaeHbl B ['OCT 3606-80. «KommiekTsl MoOjAE/IbHBIE.
CreprxHeBble 3HaKU. OCHOBHBIE pa3MEPBI».

Bapuantsl 3aganuii ¢ 2.1-2.32 npenctasnensl B [IpunoxeHun.

B mpouecce paborel Hax ynpaxkneHuemM Ne 2 CTyAE€HTY HEOOXOIMMO BBIIOJHUTH
cienymrlee:

1. HAlTH TPETHIO MPOEKIMIO JIETalN, BBIOPATh MOJIOKEHUE OTIMBKUA B (OpPME NPU 3AIMBKE U

YCTaHOBUTH pa3zbeM Mojienu U (popmbl, H300pa3uB ero B cooTBeTcTBUH ¢ TpeboBanusmu ['OCTa

3.1125-88. «[IpaBmna rpadudeckoro BBHIOJHEHHUS YEPTEKEH HIEMEHTOB JIUTEHHBIX (OpM H

oTIIMBOK» (puc.2.1);

2. JnaTth N300pakeHHE JACTATU B 00beMe (AKCOHOMETPHUH WU JUMMETpHH) (puc. 2.2);

3. HaAuepTUTh HEPa3beMHYI0 O0OJOYKY MO KOHTYpY JAETalH, CAelaB H300paKeHHE B Tpex

MPOEKLHUSIX C HEOOXOAUMBIMH pa3pe3aMu;

4. wnaueptuth Qopmy B cOope B Tpex mpoekuusix. [Ipuuem Ha BHuAe CBEpXY HUKHEH OMOKHU
n300pa3uTh MOJIOKEHHUE, KOT/Ia BEPXHsISl OMOKa CHATAa. B GopMy Ui moiydeHus: oTBEpCTUs B
OTJIUBKE HEOOXOJIMMO YCTAHOBHUTH CTEP)KEHb, MOCIIE YEro HAKPHITh HIKHIOI OMOKY BEpXHEH
nory(hopmoii;

5. HA4YepPTUTh ICKU3 CTEPKHS B TPEX MPOEKIUIX CO CTEP’KHEBBIMHU 3HAKAMH.

[Tpumep BeinonHeHus 3a1anus Ne 2 npuBeieH Ha puc.2.
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Puc. 2.1 [locTpoeHue TpeTbeil MPOESKIUH IETAIH



Puc. 2.2 O6beMHOE N300paKeHUE JETATH

\s N7
Puc. 2.4 ®opwma B cbope

1 —BepxHsis OMOKa; 2 — HIXKHSIS OTOKa; 3 — CTEP)KEHb;
4 — MUTHUKOBAsi BOPOHKA; 5 — CTOSIK; O- IITAKOYJIOBUTENb; /- MUTATENH; § - 3yMII(

-/

p=(

Puc. 2.5 N3o0pakeHue cTepKHs B TPEX MPOEKIHIX



NunuBuayansHoe 3ananue Ne 3

Boinonnenue ynpaxsenus Ne 3 omimuaercst oT ynpaxHeHuid Ne 1 u 2 Tem, 4To 31€ch He
MIPOU3BOJIUTCS BBIMOJHEHHE MPOCTPAHCTBEHHOTO M300pa)KCHHUS W HE BBIMOJHAETCS 000JI0YKa
BOKPYT MOJICIIH.

B ympaxxkaernn Ne 3 CTyAEHTBI 3HAKOMSTCS ¢ HOBBIMU JJIEMEHTaMH JUTEHHOH (popmbl: 1 -
JIMTHUKOBOW CHCTEMOM, COCTOAILUEN W3 CUCTEMBI 3JIEMEHTOB, IMOABOAIIMX METALUI B OTIEYATOK,
JIMTHUKOBOW BOPOHKH, CTOSIKA, 3yMII(a, IIAKOYJIOBUTENIS U MUTATENECH;

2 — MUATAOMICH CUCTEMBI, CITY’KaIlleH Iyl KOMITEHCAIIMH YCaJOYHBIX MPOIIECCOB B OTJIMBKE BO
BpeMsl €€ 3aTBepleBaHUsl M TOIYYCHHS 370pPOBOM OTIMBKM, COCTOSIIEH U3 TNpHObUIEH U
XOJIOAMIILHUKOB.

B 3TOM ympakHEeHUM C HUCMOJIB30BaHHEM MOP(OIOrHYECKOro MOAX0da CTYAEHT YUUTCS
COCTaBJIATH MAaTPHIIBI JJIs1 BEIOOpA MaTepHraia JeTaal U TEXHOJIOTUYECKOTO CII0CO0a JTUThS

Hapsny ¢ 3TMM OHM paccMaTpvBaKOT JiBa BapUaHTa W3TOTOBJICHUS JIUTOW JETaId IpU
€IMHUYHOM ¥ MacCOBOM NPOM3BOJICTBE; IMpU HEOOXOJMMOCTH TMPEIIaraloTcs ¢ BHOCSATCS
HEOOXOAUMBIC U3MEHEHHS B KOHCTPYKIIUIO JAETAIH, C LENbI0 YIYUIICHUS €€ TEXHOIOTHYHOCTU. JTU
WU3MCHEHHS JIOJDKHBI CIIOCOOCTBOBATh CBOOOTHOMY H3BJICYCHHIO MOJCIM M3 (OPMBI, YIPOIIATh
TEXHOJIOTUIO JIUThs, O0ECHeUrBaTh CHI)KEHHE MAcChl JIMTOM JETaiM, MOJYyYEHUIO KaueCTBEHHOM
OTJIMBKY U IPYTUM TPEOOBAHUSM TEXHOJIOTUYHOCTH JIUThSI.

JleTanu U3roTaBIUBaOTCA METOAAMMU JIUTHSL.

B npormiecce pabotel Han ynpaxkaeHreM Ne 3 CTyIeHTY HE00X0IUMO:

7. COCTaBUTH MaTpully BbIOOpa Marepuana, U3 KOTOPOro HEOOXOAWMO U3TOTOBUTH OTIUBKY.
[IpoBecTn aHanM3 CBOMCTB Marepuasia M J1aTh OLEHKY M0 KaXIOMY M3 HUX, B 3aBUCHUMOCTHU
OT yCJIOBUH pabOThl JeTanu, a 3aTeM Ha OCHOBAaHUHM CpPAaBHEHHUS CyMMbl OallJIOB BHIOpATh
MPEANOYTUTENBHBIM MaTepua AJis JaHHOW OTINBKH;

8. TmpoBecTH aHalU3 TEXHOJOTMYHOCTU OTJIMBKU M BHECTHU MPEAJIOKEHHUS 10 €€ yIYyULIICHUIO U
YCTaHOBUTH OOIIHE U CIICIUAIBHBIC TPEOOBAHUS K JETAIIH;

9. mpoBecTH aHaIM3 BO3MOXKHBIX MIIOCKOCTEH pazbema (aBa-Tpu BapuanTa) (puc. 3.1 ¢popmoBka
¢ moape3ko, puc. 3.3 - GopMOBKa C WCIOIH30BAHWEM CTEPXKHEH) M yKa3aTh OCHOBHBIC
JIOCTOMHCTBA M HEJIOCTATKH Ka)JA0ro U3 HUX;

10. ompenenmuTh parMoHATFHOE IMOJIOKESHNE OTIMBKH B (hOpME W BBIOpATh MOBEPXHOCTH pa3zbeMa
npy eIUHUYHOM XapakTepe IPOM3BOJCTBA OTIMBOK, MPUBECTH 3CKU3 (opMbl B cbOope C
JUTHUKOBOM cUcTeMOi (puc. 3.2), 1, €CIIi 3TO HEOOXOAUMO, TPUOBUISIMU WJIH XOJIOTMITbHUKAMU;

11. To e YTO U B MpEeAbIAYIIEeM TyHKTE, HO 7Sl YCIOBHI MacCOBOTO MPOU3BOJICTBA

12. BBIETUTH MECTa BEPOSATHOTO 00pa30BaHUS YCATOYHBIX PAKOBUH MJIM YCATOYHBIX PHIXJIOT, U
MIPOU3BECTH BHIOOP MeCTa, I7ie HEOOXOAUMO MPOU3BECTH YCTAHOBKY MPUObLIECH HA OTIHBKY.

_\__\‘-

Puc. 3.1 [leTanp n BO3MOXKHBIE BAPUAHTHI INIOCKOCTEN pazbema



Puc. 3.4 ®opma B cOope mpu MaccOBOM MPOU3BOJICTBE OTIIMBOK

1,2- BepXHss M HUXKHS TOTy(HOPMBI;
3 - mosiocTh (HhOPMBI;

4 - mecyaHble CTEPIKHU;

5 - TUTHUKOBAS Yalla;

6 - CTOsIK;

7 - IUIAaKOYJIOBUTEIb;

8 - nmuTaTenn;
9- BEHTUJIALIMOHHBIE HAKOJIBI

[Tpumep Takoro BbIOOpa MOKa3aH HMKE MPUMEHUTENBHO K KOHKPETHOM NMPOEKTHPYEeMOM
neranu. [lapameTpbl, KOTOpbIE MPUHATHI MPU PACCMOTPEHUHU B 3TOM Cilydae, BKIIOHYAIOT Oosee
KOHKPETHBIE BEJIMYMHBI B 3aBUCMOCTH OT TpeOOBaHU, IPEABABISEMBbIX K AETAIU U BEIUYUHBI
KOHKPETHBIX I1apaMeTpPOB (Macchl, BBIXOAA FOJJHOTO, CEPUITHOCTH IIPOM3BOACTBA, U TEMIIEPATYp
3aJIUBKH U BBIOWBKH OTJIMBKH).

OTU mapaMeTpsl MOTYT OBITh YCTaBJIEHBl B 3aBUCHMOCTH OT YCIIOBHM NMpPOM3BOJCTBA U
TpeOoBaHU, MPEeIbABISEMBIX K OTJIMBKE. JIJI1 KOHKPETHON OTJIMBKE OHM IPE/ICTaBJICHBI B BHJIE

0a3el JaHHBIX (Tabnuma 1)
Ta6mmma 1

Br100op MapiipyTHO# TEXHOJOTMH U3TOTOBJIEHUS OTJIMBOK ITPU PALIHOHATIBHOM COYETaHUU
crioco0a JIMThs ¥ TUIIA CIJIaBa U PEKUMOB (OPMHUPOBAHUS OTIMBKHI

ITapamerpsr | IHTEpBaIIBI nag | C |K4 B |C

BapbUPOBAHUS ! U |T

YcnoBHas OTtHOocHTENBH 12|17 |1 |2




CTOUMOCTD bl€ €QUHULILI 5
Macca Macca<10kr |1 2 1 2 |1
macca> 10kr 1 2 1|2
Brxon TBI" < 60% 1 2 1 2 |1
TOTHOTO TBI" > 60% 1 2 1 ]2
Cepuitnoctn | <300 ¢b/gac 2 1 1|1
Ipou3BOACTB | > 300 d/yac 1 1 |2 2 |2
a
Temneparyp | Tsax >1400°C | 1 1 |2 1 |2
a Taax <1400°C 2 1 2 |1
3aJIMBKHU
Temmeparyp | Taus < 1000°C 2 1 2 |1
a TBBIG > 10000C 1 1 2 1 2
BBIOMBKH
[Tpumeuanue: WJ| — wucxoanele [aHHBIE, T€ JaHHBIE, KOTOPHIE COOTBETCTBYIOT

npoektupyeMoit aeranu; TBI' — TexHOoIOrn4eckuii BbIX01 roAHOrO (MPOLEHT METajula, KOTOPBIN
U3PacXO/IOBaH Ha OTJIMBKY OT MAacChl KHIKOTO MeTajyla Ha 3alMBKY); Tsan — TeMmreparypa
3aJIMBKHU MeTana; Teue — TEMIIEpaTypa BBIOMBKU MeTalIa.

Pacuer amoctepnopHOil BEpOATHOCTH Ui BBIOOpA pPAIMOHATBLHOTO COYETaHMs crocoda
JMThS U CIUIABA, PSKUMOB ()OPMUPOBAHUS OTJIUBKY IIPUBEICH HIDKE

YC cu= 1,2%2%2* 1*1* 1=4,8

VC ky =1,7*%1*1%2%2%2= 13,6

VC Bu =1,5%2%2%2*]*]=12

VC cr =2*1*1*2*2*2=16

[To MUHUMaNbHOW YCIOBHOW CTOMMOCTH, IOJyYEHHOM pacueToM, BbIOMpaeM JIUThE U3
ceporo uyryHa. M3 o030opa cOoCTOSIHMSI JIMTEHHOIO MPOU3BOJACTBA MPHUBEJCHHOTO B MOCOOUH,
CJIeIyeT, YTO Cepblii UyryH T Hauboyiee 4acTo MPUMEHSETCS KaK JUTEHHBIN CIaB, UMes MpU
9TOM HEBBICOKYIO CTOUMOCTb.

[Tpu BBIOOpE MaTepuana NpearnoYTeHHE cleayeT OTJaBaTh TOMY MaTepuaity, KOTOPBIH yxe
MOKa3aJl BBICOKYIO HKCIUTYaTal[MOHHYIO Ha/IEXHOCTh B aHAJIOTUYHBIX YCIOBUAX PAOOTHI.

[Ipennmaraercss u 1pyrol Meroj BbIOOpa cmoco0a JWMThbs Ha OCHOBE 0asbl JIaHHBIX,
OpPEJCTaBICHHbIX B Tabj. 2, TJe YYHUTHIBAIOTCS KOH(UIypalus OTIMBKHM — BHELIHSSA H
BHYTPEHHSS, MCIOJIb3yEMbIE JUIsl OTIMBKH CIUIABBI, CEPUMHOCTH MPOU3BOJCTBA, IPOYHOCTh U
CTETEeHb MEXaHMUYECKOW 00paOOTKN OTIMBKH.

Tabmanma 2
Br160p ciocoba IuThs

[Tapamerpsr  |MuTepBansl |1 Ire K |JIB [JIII

BapbUPOBAHU M A

s

vyC |1 1,116 |15

Kond. CroxHas 1 15 |1 2 |1 1
HapyXHas ITpocras 1 2 1 |2 2
Kong.suytpe |CnoxHast 1 1,7 |1 2 |1 2
HHSIS ITpocras 1 1 1 11 1
CrutaBsl XK — min, ¥ 14 |2 2 |1 1

— Mmax (Cr,

M)

XK - max, V|1 |2 1 1 |2 2

min (Cu)




Cepuitnocts |Menkoceputii |1 2 1 2 (3 5
HOE
KpymHocepu 1 1 1 1 1
WHO
Os >600 Mlla 1,3 |2 1 |2 1
<300 MIla |1 1 1 2 |1 2
MexaH. >10 3 1 1 |2 2
obpaboTka % |< 5 1 1 2 2 |1 1
[Mpumevanusi: WJ[ — wuCXOIHBIE [JaHHBIC, TE JaHHBIC, KOTOPHIE COOTBETCTBYIOT

IIPOCKTUPYEMOH JETaIIN.
Mexannueckast 00pabOoTKa — POLEHT yJalI1eMOro U3 3ar0TOBKHM MeTasuIa.
K —max, min —KUAKOTEKy4eCTh MaKCUMaJIbHasi 1 MUHUMAJIbHASL.
VY — Max, min — ycaJgka MaKCUMaJlbHasi U MUHUMAaJIbHasl.
Pacuer anoctepuopHOii BEpOSTHOCTH 1Sl BEIOOpaA CIIoco0a JINThSI:
YC necu. @op.=1,0%1,5%2%],7*1#2*1*2*1*1*1*1*2=40,8
VC xoxmnp =1,1%1,5%2*1,7*2*2*1*2*2*1*2*1*2=179,52
VC nBm =1,6%1,5%1%],7#2%2*2*2*3*]*]1*]1*1=97,92
VC g =1,5%1,5%1*1,7#*2%2#2%2* 5% *2*]1*1=612
[To MUHUMAITEHON YCIIOBHOM CTOMMOCTH BBIOMPAEM JUTHE B IiecYaHble (POpMEI.

bauk 3aganumii

K 3ananmio Nel
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