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1. Hean, 3a1aum ¥ IUIAHUPYeMble Pe3yJIbTATHIOOYUYEeHHUSs M0 TUCHHUILJINHE

Llenu oucyunaunor:
OBJIAJICHHE METOOJIOTHEH BhIOOpAa MAaTEepPHAIOB W TEXHOJOTHH JUIA W3JICIHA Pa3InIHOIO
HA3HAYCHWUS JUIS IOTYYCHHSI 33/ IaHHBIX CBOMCTB, 00€CIIEYNBAIOIINX HAJCKHOCTD U JOJITOBEYHOCTD.

3aoauu oucyuniunol:

- o6ocHOBaHME TPeOOBAHUH, MPEABIBIIEMbIX K U3ICIHSIM 10 Ka4eCTBY MaTEpUaOB;

- IOMCK MaTePHAJIOB C HAMITYYIITUM COYCTAHUEM DKCILUTyaTaIl[MOHHBIX ITapaMeTPOB;

- pelIieHHe ONTUMHU3AIMOHHBIX 33/1a4 BBIOOPA;

- peKOMEHJAIMs TEXHOJOTHYECKHX MTPOIECCOB 00PAOOTKH M3 ICITHIA.

IInanupyemvle pezynbmamul 00yueHus— TIOATOTOBKA CTYACHTOB K JEATEIBHOCTH B
COOTBETCTBUH C KBAIM(UKALMOHHOW XapaKTEPUCTUKOM OakaaBpa MO HANpPaBICHUIO, B TOM YHCIIE
dopMupoBaHne YMEHHMH IO BBHIOOPY MaTEpHalOB JUIi M3TOTOBJICHUS W3ACIMH Pa3IUYIHOTO
Ha3HAYCHUS

OOyuenue mo aucuuIuinHe«BpIOOp MaTepuanoB sl M3TOTOBJICHUS W3ENNI) HANPaBICHO
Ha (GopMHpOBaHHE Y O0yUarOIIUXCs CIEeAYIOMUX KomnereHuiB coorserctern ¢ @I'OC 22.03.01

«MartepualioBelcHC W TEXHOJIOTUM MAaTepUANIOBY», YTBEPXAEHHBIM MNpUKa3oM MUHOOpHAYKH
Poccun ot 02.06.2020 N 701:

Koa n HauMeHoBaHNe KOMIIeTEH NI NHaukaTopbl J0CTHXKEHHUS
KOMIIeTEHIINHU
YK-1 CiocobeH ocyIIecTBIsATh MOUCK, NVYK-1.1. Ananu3upyer 3agady, BbLIEAA €€

KPUTUYECKHI aHATTN3 ¥ CHHTe3 HHOopMaln, | 6a30BBIE COCTABIISIONINE

OPUMEHATh CUCTeMHBIN noaxon s pemenus | MYK-1.2. OcymiecTisieT OUCK, KpUTUYECKU
IIOCTABJICHHBIX 337134 OLIEHMBAET, 0000IIAET, CUCTEMATU3UPYET U
paHXUpyeT HHPOPMALIUIO, TPeOyeMyto s
peuIeHus NOCTaBICHHOW 3a1a4n

NVYK-1.3. PaccMaTpuBaeT 1 npeziaraet
panroHaIbHbIC BAPHAHTHI PEIICHHS
IOCTaBJICHHOMU 3a1ayMl, UCTIOIb3Y s
CHCTEMHBIN TIOAXO/l, KPUTHUECKH OLEHHBAET
UX JOCTOMHCTBA U HEJJOCTATKH

ITK-2 CniocobeH ocyiecTBIsATh BEIOOD NIIK-2.1 3naer: MeTaIIM4ecKue
MaTepUaIoB UTEXHOJIOTMYECKUX MPOLIECCOB HEMETAJUIMYECKUE KOHCTPYKIIMOHHBIE U
JUISL TIOJTYYEHHMSI 3alaHHOT0 KOMILIEKCA MHCTPYMEHTAJIbHBIE MAaTEPUAIIBI, UX
CBOICTB CBOWCTBA, CIOCOOBI YIIPOYHEHHUS,

TEXHOJIOIMYECKHE BO3MOKHOCTH
TEPMHUECKON 00pabOTKH, METOIbI
MIPOBEJIEHUS CTPYKTYpPHOT'O aHaIn3a U
oTpesieNIeHUs SKCIUTyaTallMOHHBIX CBOWCTB
JieTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeet: BBIOUpATh MaTepuasbl s
JeTajei MaluH, IpuOOpoOB U HHCTPYMEHTOB,
BUJ] TEPMUYECKON 00pabOTKH, TPOBOIUTH
CTPYKTYPHBII aHaJIN3 U U3MEPEHUS
MOKa3aTeseu, XapakTepU3yIux
AKCIUTyaTallMOHHbBIE CBOMCTBA JIeTaleh U
WHCTPYMEHTOB, YCTaHABIMBATh IPUYUHBI UX

OTKJIOHCHHS OT 3aJaHHBIX MMapaMCTPOB;




NIIK-2.3 MmeeT HaBBIKK: BEIOOpA
MaTEPHUAJIOB JIUISl PA3TUYHBIX U3/, BH]T
TEPMUYECKOI 00pabOTKH, TPOBEACHUS
CTPYKTYPHOTO aHaJIH3a, U3MEPEHUS
ToKa3aresiel, XapakTepH3yOIIIX
IKCILTyaTallMOHHBIC CBOMCTBA JIETAJICH 1
WHCTPYMEHTOB, YCTaHABINBATh TPUUUHBI UX
OTKJIOHEHHS OT 33JaHHBIX [TaPaMETPOB

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl IPOrpaMMbl

JlucumMmiuHa OTHOCHUTCA K 4acTH, (OpMHUPYEMOH YydacTHHKaMH 0Opa30BaTEJIbHbBIX
otHomenuiionoka b1 «/lucrumiuuel (MoLynn).
JlucuMiiuHa B3aMMOCBSI3aHA JJOTMUECKH U COJIEPIKATEIbHO-METOIUYECKU CO CIENYIOLIUMHU
qucuumHaMu U npaktukamu OOIT:
B gacrtu, popmupyemoii yaactHukamu oopazoBarenbHbix oTHomeHni (b1.2):
— Merammueckue MmaTepUabl;
— Hewmeramnnyeckne Marepuaisl;
— Komno3uionsble MaTepu ajbl;
— Teopus u TeXHOJIOrUs TEPMUUECKON 00pabOTKU METAIIOB;
— OO6opynoBaHM€e U TEXHOJIOTUH 00paOOTKN KOHIIECHTPUPOBAHHBIMU [TIOTOKaMU SHEPTUH;
— TexHonornvyeckue Nporecch NOTyYeHUs U 00pabOTKH MaTepUaoB.

3. CTpyKTypa U coepKaHue TUCUUIINHBI
OO6r11ast TPYA0EMKOCTb AUCIMIUTMHBI COCTaBsgeT 3 3aueTHble enunuiibl (108 gac).

3.1 Buabl yueoHO#i padoThl M TPYA0EMKOCTH

Ounas ¢popma 00yueHus

N KosnuuectBo Cemectp
Bup yueOHoit padoTbl
n/n 4acoB
AyIMTOpHBIE 3AHATHS 54 8
B Ttom uucrne: 54
1. Jlexum 18 18
CeMuHapcKue/mpakTHUECKUE 3aHATHS 36 36
2. JlaboparopHbIe pabOTHI
CamocrtosiTenbHast padoTa 54 54
B Tom uncne: 54
1. [ToaroToBka K CEMHHAPCKUM/TIPAKTHUECKUM 36 36
3aHSATHIM
2. CamocTosTeIpbHOE H3YICHUE 18 18
Ipome:kyTOUHAS aTTECTAIMS
3adet/nud. 3auer/7K3aMeH 3ager




Hroro 108 108

3.2 TemaTnuyeckuii mIaH M3y4YeHHUs TUCHUTIHMHBI

TemaTudeckuii miaH pazMeniéH B IpwiokeHuu 1 k pabodeit mporpamMme.

3.3  Conepxanue TUCHUNIHHBI

Temal. IlnanupoBanue u paspadoTka cTpaTeru pelieHHs 3a4a4M 110 ONTHMAJIbHOMY

BbIOOPY MaTepHUAJIOB M TEXHOJIOTH 00padoTKM.

CucteMHBIi OAX0 K BBIOOPY MaTepuaina. Ilopsmok pa3paboTKu M3NeNuil ¢ BBISIBICHUEM
BO3HHMKAIOIIMX MaTepUalOBeIYEeCKUX 3ajad. MarepuaraoBequecKue OCHOBBI BbIOOpa MaTepHasoB.

O6ocHoBaHMe TpeOOBaHUH, IPEABABIAEMbIX K U3JIEIHSIM 110 KAYECTBY MaTepUaOB.

Tema 2. OTKa3bl 1eTajeil NP IKCILTyaTAIUH.

Onenka ycinoBuid pabOThI U3ENUS: XapaKTep HArpy>KeHusi, ONpeesIeHne Harpy30K, OleHKa
BO3MOKHOCTH HarpeBa IpU JKCILTyaTallu, Y4eT BO3MOKHOCTH OXPYyIYMBAHUs, y4ET IIEPEMEHHBIX
Harpy30K, OL€HKAa HaJu4Msl U CTUPAIOUIUX HArpy3oK, ONpelesieHHe BO3MOXKHOCTH U XapakTepa
JEICTBUSL arpecCUBHBIX CpEJl, OLIEHKAa BO3MOXXHOCTU IMOSIBICHUS (PU3MUECKUX BO3ACUCTBUN U
ONpeIeJICHUE UX JIOIyCTUMOTO YPOBHSI.

Buasl 1 npyU4HHBI «OTKA30B» J€TajIed IPU dKCIUTyaTalluH.

Hedopmarus. ebopmanus metaimos. lepopmarus kepamuku. [lon3ydects.

[Ton3yuects MeTamnoB. [lon3yyecTs kepaMUYECKHUX U ITOJIMMEPHBIX MATEPUAJIOB.

Xpynkoe u Bs3KOoe paspyuieHue. Paspymienwe wetamoB. PaspylieHue KepamuKk.
Paszpymenne nonmmumepos.

YcranocTHoe  paspylleHue.  YCTAJIOCTHOE  pa3pylIeHHE  METauIOB. Y CTaJOCTHOE
pa3pylLIeHUE TOJNMEPHBIX MaTEPHAIOB.

Kopposusa. Kopposuss mertamnos. Kopposus kepamuueckux martepuanos. [lectpykuus
MIOJINMEPOB.

W3namuBanue. Kraccudukanus wusHammBaHue. MexaHudeckoe BUABl H3HAIIMBAHMUS.
MonexysipHO-MEXaHM4YEeCKOe U3HAaMBaHue. KOppO3MOHHO-MEXaHNYECKOE N3HAILINBAHME.

Tema 3. KOHCprKHI/IOHHaH MPOYHOCTH MAaTE€PHAJIOB U KPUTECPHUHU €€ OLICHKH.

@daxTophl, YYMTHIBAEMbIE IpPU BHIOOpPE MaTepUalOB: OSKCIUIyaTallMOHHBIE TpeOOBaHUS,
TEXHOJIOTUYECKHE TPeOOBaHMsI, PKOHOMUYECKHE TPeOOBAHUS.

Kpurepun wmexannuecko npouyHocTH. HanexxHocTb. XapakTEpUCTHKH HAACKHOCTH.
JonroseyHocTs.  XapaKTEpPUCTUKU  JOJTOBEYHOCTH. [IyTM TMOBBIMIEHUS KOHCTPYKLIMOHHOMN
IIPOYHOCTH.

[Iytn npenynpexneHns BO3MOKHBIX «OTKa30B» IPH dKCILTyatanuu u3aenuil. CocraBieHne
npoduas CBONCTB, HEOOXOJUMBIX MaTepuady M TapaHTUPYIOLIIUX KadecTBO JeTaned s
0€30TKa3HOI pabOThI B TEUEHUE ONPEAETICHHOTO BPEMEHH.

Cratuctika pu3NKO-MEXaHUYECKUX CBOMCTB MaTepuasoB. BeposTHOCTHBIE OLIEHKU CBOWCTB
MaTEpHAJIOB.

Tema 4. MeranoBequeckue 000CHOBaHUSI BbIOOpa cTaJieil, CIVIABOB M TEXHOJIOTMH
ynpouHsiiouei oopadoTku.




MerasoBetdyeckie OCHOBBI BBIOOpa CTasied, CIUIaBOB M YIPOUHSIOUIEH TEPMUYECKOH
oOpaboTku. Knaccudukanus craneil u crjaBoB 0 Ha3HaueHUI0. MeToIudyeckiue OCHOBBI BbIOOpa
CTaJIeH, CIJIABOB TEXHOJIOTUN WX YIPOUHSIOIICH 00paboTKH.

Oransl BeIOOpa MaTtepuaioB. @opMupoBaHUE MEPEUHs] MAPOK KOHCTPYKIMOHHBIX CTajel u
crutaBoB (kiacc 1). @opMupoBaHUe MEPEeUHsT MApOK CTaJICH U CIIJIAaBOB C OCOOBIMU (DPM3HUECKUMU
cBoiictBamu (kmacc 2). PopMupoBaHUE IMEpPEUHs MApOK HHCTPYMEHTAIbHBIX CTallell U CILIaBOB
(xkmacc 3).

Tema 5. MarepuaJjioBe14ecKue 0CHOBbI BLIOOPA HEMETAUIMYECKUX MATEPHUAJIOB.
Knaccuukanus HeMeTaluIMueCKNX MalIMHOCTPOUTENBHBIX MaTepraioB. OcoOOeHHOCTH
BbIOOPA HEMETAIIMYECKUX MaTepUalioB U UX YIPOUHSOIIEH 00paboTKu.

Anamm3 HOMCHKJIaTYpbl MAaTCepuajioB C NCJIbIHO IIOUCKa TIpYyHIbl € HAWITYy4YIIUM
COUYETAaHHEM OKCIUTyaTallMOHHBIX MapaMeTpoB. AHAJIU3 BBIOPAHHOW TpPYIIBI MaTepUaANOB IO
OKOHOMHYECKOW 3()(HEKTUBHOCTH, COMHATBHOMY d(h(}EKTy, 5SKOIOTHYECKHM IIOCIEACTBUSAM
MIPOU3BO/ICTBA.

bazul JAaHHBIX 1O MaTCpHraJiaM. BI)I60pKa B COOTBCTCTBHHU C 3aJaHHBIMU IPUOPUTCTAMMU.

Tema 6. OnTuMu3zamusi BbIOOPAa MaTepHAJIOB, TEXHOJOTH U 00OpyIOBaHMS

yIpouHsiIomeil 00padoTku.

Kpurepuu npasmiibHOCTH BbIOOpa. OnTUMHU3a1IKs BEIOOpA MaTEpUAIOB METOAOM CPABHEHMUSI,
ONTUMM3AIMS BhIOOpAa MaTEpHUAJIOB MAaTEeMAaTUYECKUM MojeiaupoBaHueM. Onrtumuzaius BeIOOpa
TEXHOJIOTH, ONTUMHU3AIUS BEIOOpA 000PYI0BAHUA.

Pacuernas oueHka pabOTOCIIOCOOHOCTH W3AETHi (YTOUHEHHE KOHCTPYKIMH IO KPUTEPHUIO
YMCHBIICHUA BCI)(i)eKTHBHOﬁ MacCCbl, OICHKAa HAIPsIKCHHOIO0 COCTOAHHA, XapaKTCPUCTUKU
W3HAILIMBAHUS U TEIJIOBON HAMPSIYKEHHOCTH Y3JI0B, OLIEHKA TEXHUYECKOTO pecypca KOHCTPYKITUH. )

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKUXHI200PATOPHBIX 3aHATHIH

3.4.1. JlabopatopHbie pabOTHI — HE TIPEAYCMOTPEHBI

3.4.2. CeMuHapCKUE3aAHITHS
Cemunapckoe 3ansTie 1.AHanN3 ycloBHM SKCIUTyaTalluK U31eINi
Cemunapckoe 3anstie 2.0TKa3bl IPH SKCIUTyaTallu.
Cemunapckoe 3aasaTre3. [Ipoduib cBoOiCTB MaTeprana Juist 6e30TKa3HO paboThl
CemMuHapckoe 3aHstue 4.251eMeHThl TEOPUU Ha/IEKHOCTU
Cemunapckoe 3ansTie 5. Beibop marepranos 1mo npo¢uio cBOMcTB
Cemunapckoe 3anste. 6. OieHKa cBs3el MeXIY TEXHOJIOTHUECKUMHE (DaKTOpamH.
Cemunapckue 3aHaTus 7-8.0nmTummusanus BbIOOpa MarepuaioB (110  CTOMMOCTH,
TE€XHOJIOTHYHOCTH)

3.5 TemaTuka KypcOBBIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 10 1aHHOW AUCIUIUIMHE HE TPETyCMOTPEHHBI.

4. Y4eOHo-MeTOoAMYeCKOEe U HMH(POPMALTMOHHOE o0ecredeHne

41  OcHoBHas JquTEpaTypa



1. Jlaxtun FO.M., JleonteeBa B.II. MarepuanoBenenue: y4eOHUK A By30B, 4 u3a., M.,
000 «M3nmarenbckuit ;oM AnbstHCY», 2009, 528 c.

2.MarepuanoBeqienue. Y4eOHUK A7 CTy.. Bbicil. yue0. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarennbctBo Akagemusi, 2011, 400 c.

4.2  JlonoJIHUTeJbHAN JTUTEPATypa

1. MammHOCTpOoUTENbHBIE MaTepuanbl. Metoaudeckue ykasanus/ noxa pena. [.M.Boskosa-
M.: MI'TY «MAMM», 2009.
23otkun B.E. Meroponorus BbIOOpa MarepuajioB W YIPOUHSIONIMX TEXHOJIOTHUH B
MaIIMHOCTPOCHUHU: YUeOHUK. - 4-€ u3J., nepepad. u pom. — M.: ]| «®OPYM»: UHDOPA-M, 2011.
-320c.
3. KongaxoB, A.M. O6ocHOBaHuE BbIOOpAa MaTEpUAIOB MPH TEXHUYECKOW MOJTOTOBKE
MPOM3BOJICTBA JIeTallel MallIuH. [ DJIEKTPOHHBIN pecypc] : yuel. mocodue / A.M. Konmakos,
A.B. BacunbeB. — OnektpoH. nadH. — M. : MI'TY um. H.O. baymana, 2008. — 171 c. —
Pexxum noctyna: http://e.lanbook.com/book/52116 — 3arun. ¢ sxpana.
4. Mapounuk craneid u craBos/ Ilox o6mi. Pex. A.C.3yOuenko.-M.:MammHocTpoeHue,
2013.-784 c.
5. Mapounuk craneii u crutaBo/B.I".Copokun, A.B.Bonocuukosa ullox o6mr. Pes.
B.I'.Copokuna.-M.:Mammnoctpoenue, 1989.-640 c.

4.3  DJeKkTpoHHbIE 00pa30oBaTebHbIE PeCYPChI

[IpoBenenue 3aHATHI U aTTECTAUI BO3MOXKHO B IMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEMbI TUCTAaHIMOHHOTO o0yueHust ynuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoli AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) o BceM pazaenaMm mporpaMMel:

Hasanue 50P Ccbuika Ha Kypc

Bri6op MaTepHaoB s | https://Ims.mospolytech.ru/course/view.php?id=11760
HW3TOTOBJICHUS HU3ACIIHI

4.4  JluneH3MOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  MPOrpamMMHoOe
o0ecneyeHue

Ne HaumenoBanue |Paszpadoruux I1O | JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo06Jagares | (IMUEH3MOHHOE, | POCCHIICKMX MPOrpaMMm JAJisi
b) cB00OTHO 9BM u B/l (npu Haanuun)
pacnpocTpaHsieMm
oe)
1. MoitOduc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT' " 75

45 CoBpemennble npogeccuoHaJbHbIe 0a3bl JaAHHBIX M HWH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ccbuika Ha
Ne HaunmeHoBanue JocTrynmHocTh

pecypc



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

Mndopmauuonsie pecypesl CeTH | pyyo- /7 www.consultant.ru JIOCTYIIHO
Koncynbrantllimroc
DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
om/ Hutepuer 6e3
OTpaHUYCHUUN
IPR Books https://www.iprbo JlocTymiHa B ceTH
okshop.ru/ Wurtepuer 6e3
OTpaHUYCHUHN
IIpodeccnonanbubie 0a3bl JAHHBIX
baza naHHBIX Hay4HOM http://www.elibrary.ru JlocTymHO
AJIIEKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JlocTymHO
NOJIUTEeMaTHIecKas peepaTUBHO-
oubmorpaduaeckas
MHAYKOMETPHUYECKas
(bubamomeTpuueckas) 0aza TaHHBIX
5. MarepuajJibHO-TEXHHYECKOE O0ecreyeHue

Howmep aynutopun

O6opynoBaHue

Aynuropus s
JIEKIIUOHHBIX,
1a00paTOPHBIX,
MPaKTUYECKHUX
3aHaTui AB.1316.
115280, r. Mockaa,
ABTO3aBoCKAad, 1.
16

Cronbl yuyeOHBIE CO CTYJIbSMH, AyAUTOPHAs JOCKa, MPOEKTOpP, 3KpPaH.
Pabouee mecTo mpernojaBaTens: CTOJ, CTyJ, Kabelb s MOAKIIOYEHUs K
ceru Internet.

Y4eOHoe mabopatopHoe 000pyIOBaHUE:

mukpockonbl ZASILACZMIKPOSKOPOWYtypTVO 6/20.; tBepaomep
TP 5006mukporBepnomepsl IIMT-3M; nyna bpunemis; MHKpOCKOINBI
AJIBTAMU xommiiekTsl 00pa3loB uis Ja00paTOpHbIX padoT; mKagbl
JUIs XpaHEeHUs OOOpYAOBaHMS M PACXOJHBIX MaTepUalIOB, HarjsHbIE
nocoousl.

1313 Aynurtopus
JUTS JIEKIIUOHHBIX,
71a00paTOPHBIX,
MPAKTUICCKIX
3aHsaTui AB.1313.
115280, r. Mockaa,
ABTO3aBOICKAad, 1.
16

Cronbl ydeOHBIE CO CTYNIbSIMH, AyAUTOPHAs JOCKA, MPOEKTOpP, JKpaH.
Pabouee MecTo mpemogaBarensi: CTOJ, CTyJ, KaOeab I MOAKIIOYEHUS K
ceru Internet.

VYuebHoe u 1abopaTopHOe 000pyI0BaHUE:

tBepaomep TP 5006; mkadbl s XpaHeHUs ¢ Yy4eOHO-METOIMYECKON U
HAay4YHOW JHUTEpPaTypor, HArjsaHbIe MOcoOus (IIaKaThl), MHUKPOCKOIIBI
MUM-7



http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6. MeToan4yeckue peKOMeHIaAUU
6.1 MeToanyeckue peKOMeHIAIUM J1JIs1 MPenoAaBaTeJisi 10 OPraHU3aAlUuMN 00ydeHH sl

6.1.1. IlpenonaBarenp OpraHu3yer TMpenoJaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeboBanusmu "llonoxkeHus 00 opraHuzanuu 00pa30BATENBHOIO Ipolecca B  MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (punanax", yrBepKAEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2. Ha nepBoM 3aHATUHM IperojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJAEp)KaHHUE
paboueit nporpammbl aucuuruimabl (PIIJI) u mpemoctaBisieT BO3MOXKHOCTH O3HAKOMJICHUSI C
MPOTPaMMOii.

6.1.3. IIpenonaBarens 0coOEHHO OOpalaeT BHUMaHUE CTYICHTOB Ha:

- BUJbl U (OpPMBI IPOBEIEHUS 3aHATUN MO JUCLUIUIMHE, BKIIOYAs MOPAJOK MPOBEICHMS
3aHATUH C MPUMEHEHUEM TEXHOJIOTUH JHUCTAHIIMOHHOTO OOYYEHHS M CHCTEMBl IHCTAHIIHOHHOTO
oOyuenus yausepcuteta (C/1O mocnonurexa);

- BUJBI, COJEpXAHWE M TMOPSAOK TMPOBEICHHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUM € (DOHJIOM OLIEHOYHBIX CPE/CTB;

- ¢dopMmy, conepkaHWe € TOPSAAOK MPOBEACHUS TPOMEKYTOYHOH aTTECTallidl B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, peaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT 10 CBEOCHHS CTYACHTOB TpauK BBINOJHEHUS YYeOHBIX padoT,
npenycMorpeHsbix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHIIOBATh CTYACHTaM OCHOBHYIO H
JIOTIOJIHUTEIIBHYIO JINTEPATYpy U YKa3aTh IyTH JOCTYIIA K HEH.

6.1.6. BHawase wiM B KOHIIE CeMeCTpa JaThb CIHMCOK BOIIPOCOB JJisi IOJATOTOBKU
KIPOMEKYTOYHOM aTTecTalnu(IK3aMeHy Hin 3auéTy).

6.1.7. Pexomenmyercst ¢akt o3zHakomisieHust ctyaeHtoB ¢ PIIJI u rpadukom paboThl
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/I€HTA B JIUCTE O3HAKOMIIeHUs ¢ coepkanue PII/I.

6.1.8. IlpenonaBarenu, BemymIUH JEKIMOHHBIE W MPAKTHUYECKUE 3aHATHS, TOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIAH TMPAKTHUECKUX 3aHATHH, HCIOJIB30BaTh EIUHYIO CHCTEMY
0003HaYEHHIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTUTHHBI.

6.1.9. [Ipy NoOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO 0 TEPEUHIO OOBSIBIEHHBIX TEM

NPEernoJIaBaTeNl0 HEOOXOAUMO YTOUHUTH IJIaH UX MPOBEACHUSA, MPOIyMaTh (OPMYIMPOBKH HU
coJiepaHue Y4YeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXJEHUE, O3HAKOMUTBHCS C MEpeyHEeM
BOIIPOCOB II0 TEME CEMHUHApA.

B xone ceMuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITH NMPAKTHYECKYIO 3HAYMMOCTHh TEMBI
CEMHUHApPCKOT0 3aHATHUS, ONPENEIUTh MOPSJIOK €ro MpPOBEIEHUs, BpeMs Ha OOCYX JEHHE KaXI0ro
yuebHoro Bompoca. [IpumeHsss QpoHTalbHBIM oONpoC JaThb BO3MOXHOCTH BBICTYNHTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLUM Ha 3aHATHUMU.

B 3aKIIOYMTENBHON 4YacTH CEMHUHAPCKOIO 3aHATHs CIEAYeT IOJBECTH €ro WMTOTH: JaTh
OLICHKY BBICTYIUIEHUH Ka)KJJOTO CTYJEHTa M y4eOHOW Irpymmbl B LEI0OM. PacKpbITh MOIOKUTENbHbBIE
CTOPOHBI U HEJOCTATKU MPOBEAECHHOIO CEMUHAPCKOTO 3aHATHS. OTBETUTH Ha BONPOCH! CTYACHTOB.
Boiaate 3amanus A1 caMOCTOSITENNbHOM pabOThI MO MOATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.

Bo3MoxHO npoBeieHne 3aHATUI U aTTeCTalluil B TUCTAHIIMOHHOM (hopMmaTe ¢ MPUMEHEHUEM
CUCTEeMbI JUCTaHIMOHHOro o0yueHus yHuBepcurera (CHO-LMS). [lopsanox mposeneHus paboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTAEIBHBIMH PACHOPSDKEHUSMH TPOPEKTOpa IO
y4eOHOM paboTe u/WiHu IIEHTPOM yIeOHO-METOIMUECKONU PabOTHI.

6.2 Metoanyeckue yKa3aHus JJI00y4aOUIUXCS 10 OCBOCHHIO JUCIUIIIMHBI
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6.2.1. CrymeHT ¢ caMOro Havajga OCBOCHHUS ITUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO
03HAKOMUTCS ¢ pabodeil mporpaMMOoil TUCIIUITIIHHEL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi TpaduK BHIOIHEHUS y4eOHBIX paldoT,
npexycmorpeHnbix PIIJ] ¢ yuérom TpeOGoBaHUN ApYyrux IUCIHUIUIMH, M3YyYaeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeneHUH 3aHATUH U MPONEAYP TEKYIIEH M MPOMEKYTOYHOW aTTECTAIlUU C
UCTIOJIb30BAHUEM HHCTPYMEHTOB HH(MOPMAIIMOHHON 00pa3oBaTelIbHON Cpenbl JUCTAHIIMOHHOTO
obpazoBanusi yHmBepcutera (LMSwmocmonuTexa) kKak BO BpeMsi KOHTAaKTHOW pabOTHI ¢
npernojiaBaTesieM, Tak M BO BpPEeMs CAaMOCTOSTENBHOW pabOThl CTYIEHT JOJDKEH O0eCHeduTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenust. I[Ipy OTCYTCTBHHM TakOH BO3MOXXHOCTH OOCYIHTh CHUTYallMIO C IIPErojaBaTesieM
JUCIUTUIAHBI.

6.2.4. CamocrositenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4eOHBIX 3aHsTui. Llenb
CaMOCTOSITENbHOM paboThl — MPAKTUYECKOE YCBOCHHUE CTY/IEHTAaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
nporiecce H3y4eHHs JUCHUTUINHBL.

Bunbl BHEay IUTOPHON CaMOCTOSITENNEHOM paObOTHI:

- CAMOCTOATEIBHOE N3YYCHUE OT/IEIbHBIX TEM AUCIUIUINHBL,

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- MOJITOTOBKA K CEMUHApaM U NMPAKTUIECKUM 3aHSATHIM;

Jlis  BBIMOJHEHHS JIOOOr0 BHUIA CAMOCTOATEIbHOW pPabOThl HEOOXOAMMO MPOUTH
CJIETyIOIINE ITAlbL:

- OIpeJIeIeHNE [IEIM CAMOCTOSTEIbHON PadOTHI;

- KOHKpETH3alusl TI03HABATeILHON 3a/1auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEeHCTBHS, BEAYIIETO K PEHICHUIO 33]1a4u;

- IUTAHUPOBaHHME pPabOTHI (CaMOCTOSTENFHON WM C TOMOUIBIO TpEenojaBareisi) Hal
3a/laHAEM;

- OCYIIECTBJICHME B IPOILIECCE BBIMNOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUYHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIITOJIHEHUS PaOOTHI;

- penexcus;

- IPE3CHTAIUS CAMOCTOSITEIIbHON paboTHI.

7. ®oH/1 OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISA U OLIECHUBAHHUS Pe3y/JIbTATOB 00y4eHuUs!
JU11 KOHTPOJIS YCIIEBAEMOCTHU M Ka4€CTBA OCBOCHUSI JUCLUIUINHBI HACTOSIILEN TIPOrpaMMO

IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYIUi KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTanus (3a4er).

HpOMemyTquas[ arrectanusda IMPOBOAUTCA B CPOKH, YCTAHOBJICHHBLIC YTBCPKIACHHBIM
pacnucaHucm 3a4€THO-3K3aMEHAIIMOHHOM CECCHU.

I[O AaThbl MMPOBCACHUA HpOMC)KyTO‘-IHOﬁ arrecCrau CTyYACHT HOJIKCH ITOJIYUYUTH BBITIOJIHUTH
HHIUBUIYaAJIbHOC 3a/IaHUC T10 BBI60py MaTCpuajloB.

Ecimu CTYACHTOM HC HpOI\/'II[CH OJHH HJIN Ooiee BHUJOB TCKYLICTO KOHTPOJIA, MPCIIOaaBaTCIIb
HUMECT IIPAaBO BBICTABUTHL €EMY OLICHKY «HEC 3a4YTCHO» Ha HpOMC)KyTO‘-IHOﬁ aTTeCTal .
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7.2 lllkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHHUANIPH
NPOBeIeHUHU POMEKYTOYHOM aTTecTAMI

HIkana oueHuBaHust Kpurepun oueHuBanus

BreimonHensl Bce BUABI y4eOHOW pabOTHI, MPETyCMOTPEHHBIE
paboueit mporpammoil. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHUE
3HAHWUW, YMCHHI, HABBHIKOB IMPHUBEIACHHBIM B Ta0JIMIIAX TOKa3aTeseH,
OTepUpyeT NPHOOPETEHHBIMUA 3HAHHUSIMH, YMCHHSIMH, HaBBIKAMH,
SAIATCHO MPUMEHSET UX B CHUTyalUsAX NOBBILIEHHON cioxHOCTH. [Ipu 3TOM
MOTYT OBITh JOIYIICHbl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTPYJIHEHUSI MPU AHAIUTUYECKUX OINepalusix, MEepeHoce 3HAHUM u

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluu.

He BbinosiHeHbl 00s3aTeNIbHBIE YCIOBUS MMOATOTOBKH CTYJEHTa
K IIPOMEXKYTOYHOM aTTeCTallud, IPELYyCMOTPEHHBbIE IPOrPaMMOM
JUCUUIUIAHBIL, Win CTyIeHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBHE
0 3HAaHUM, yMEHUH, HaBBIKOB IPUBEACHHBIM B TabiuLax IOKa3aTesei,
CIAATEHO JIONyCKAlOTCS  3HAUUTENbHbIE OIIMOKH, TPOSIBIAETCS OTCYTCTBUE
3HaHUM, YMEHUW, HaBBIKOB IO PSIAYy IIOKa3aTelIed, CTYJIEHT
WCIBITBIBACT 3HAYMUTEIBHBIE 3aTPYJHEHUS IPHU  OIEPUPOBAHUU

SHAHWSAMU U YMCHUAMMU IIPU UX MICPCHOCEC HA HOBBIC CUTYAllUH.

7.3 OueHo4yHbIE CpeCcTBA

7.3.1. Texyuuii KOHTPOJIb
Texymmmii KOHTPOJIb BKJIIOYAET BHIIMTOJIHEHHE BCEX ITyHKTOB 33/IaHUS 110 BBIOOPY Marepuasia
JUIS U3TOTOBJICHUS BEIOPAHHOTO M3EIHSI.

7.3.2. IIpomexxyTouHas aTTecTanus

HpOMC)KYTOLIHaH arrecranusa - (3aqu) IpOBOAUTCA HAa OCHOBAHWUU Hy6J’IH‘-IHOI>i 3alllUThI
HHIUBUIYAJIbHOI'O 3a1aHUA




(paxasaBp)

IIpunoxenue
TemaTuveckuii VIAaH TUCHUILUIMHBI « BbI00p MaTepHuaIoB J1s1 M3rOTOBJIEHHMSI U3/1eJTHID 10 HATIPABJIEHHUIO MOAT0TOBKHU
22.03.01 «MaTepuaoBeieHHEe H TEXHOJOTMU MATEPUATOBY»

Bujbi yueOHoli padoTsl, Dopm
o - BKJIIOYasl CAMOCTOSITEIbHYIO Buasbl camocrosiTe/ibHOW padoThI bl
£ % g paboTy CTy1eHTOB, CTY1€HTOB aTTecT
Paznen S 32 U TPY/10eMKOCTh B Yacax anumn
5]
n/n o =8 KC 3amy
J | II/C | Jla6 | CPC P KP. |KIl. | Cem | Uua3an | K/p |9 | 3
pao
IInanupoBanue u  pa3padoTka
CTpaTerud pelleHUs] 3aa4H 1O
ONITUMAJILHOM BbIOO
1 y Py g 1 | 4] 2 8 "
MaTepHajoB " TEeXHOJIOTHii
o0padoTkm.
OT1ka3bl aerasen npu
2 | 3KcmayaTanum 8 2 2 4 8 +
KoncTpykuunonnas MPOYHOCTH
MaTepuajioB M KpUTepuH ee
3 P puTep 8 3 | 2| 4 8 +
OLICHKH.
MetanjioBegueckue 000CHOBAHUS
BbIOOpa crajieil, CILUIAaBOB |
4 | TeXHOJIOTHH ynpouHsiromeii | 8 4-5 4 8 8 +
00padoTKM.
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MarepunanoBenueckue OCHOBBI
BbIOOpa HEMETAUIHYEeCKUX 6-7 4 8 12
MaTepHuaJioB
OnTumuzanus BbIOOpa
MaTepHAaJIoB, TeXHOJIOT Uil 7
odopynoBanust YIPOYHSIOLIEH 8 2 4 10
0o0padoTKM.
O0630pHOE 3aHSATHE. 9 6
dopmMma aTTecTanuu 10-12
Bcero yacoB nmo gucuuniinge 18 36 54




[Tpunoxxenue 2

OOHJOOEHOYHbBIX CPEACTBIIO JUCHUIIJIMHE
«BbI160p MaTepHaJIOB VIS M3rOTOBJICHHUS W3/IeJIHii»
Hanpasnenue moarotoBku
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MATEPUAJTIOB
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
IlepcnekTHBHBIE MaTepPUAJIbI U TEXHOJIOTHH

3ajanus K ceMUHapam
0 TUcHUIUIMHE « BbIOOp MaTepHuaJioB /Il M3rOTOBJIEHUS U3/1eJHii»

CemuHap «AHanu3 ycioBui skcrutyaraimu u3nenuin»y (YK-1, [K-2).
3amanwue: Ilpoananm3upoBars ycinoBusi paboTsl u3nenus (1Mo BbIOOpY cTydeHrta). Omnmcath
Ha3HAUCHWE W3JCNUs, NPUBECTH 4YEPTeXK WIH cXeMy (PHUCYHOK), MEpEeYHCIUTh Harpy3KH,
BO3HHUKAIOIIME TIPU OKCIUTyaTallud, OTMETUTh JIOTIOJHUTENbHBIE (DAKTOPHI, BIMSIONIME HAa
paboTocrnocoOHOCTh (TemIepaTypa, OKpy Karolias cpesa).
Kpurepun oneHku:
- OLEHKA «3auTCHO» BBICTABISCTCS CTYACHTY, €CJIM OH TPABWJIBHO BBITOIHHII
3ajlaHue.
- OIICHKA «HE 3aYTE€HO» BBICTABIISCTCS CTYJICHTY, €CIIM OH HE BBHITIOJIHHII 33/IaHUE.

Cemunap «Otka3sl geraneit mammn» (YK-1, ITK-2).
3a)IaHI/I€I HpoaHaHI/ISI/IPOBaTB BO3MOJHBIC ITPUYMUHBI BbIXO/1a I/I3I[€J'IPII>1 H3 CTPOsA a0 TOro, Kaxk
OyJlleT U3pacxo/I0BaH pecypc ero pabotel. OTMETUTH OMACHBIE CEYCHUSI.
Kpurtepun onenkmn:
- OLEHKA «3auTeHO» BBICTABISAETCS CTYAEHTY, €CJIM OH IMPABUJIBHO BBITOJHUII
3aJjaHHe.
- OLICHKA «HE 3a4TE€HO» BBICTABIISAETCS CTYJICHTY, €CIIM OH HE BBIIIOJIHUII 3a/1aHUE.

Cemunap «Koncrpykiponnas npoynocts» (YK-1, TTK-2).
3aganue: Ha ocHOBE NIPOBEIEHHOIO aHa/M3a BO3MOXKHBIX OTKa30B IPHU IKCIUTyaTallUU
U3JIeNNsI, COCTaBUTh MPO(QUILCBOMCTB, HEOOXOAUMBIX Marepuaily s Oe3aBapuiiHOM pabOTHI.
[TpuBecTH XapaKTEpUCTHUKU MEXAHUYECKOM NMPOUYHOCTH, HAAEKHOCTH, AOITrOBEe4HOCTH. [IpmBectn
YHCJICHHBIE 3HAaYEeHUs C 00BsICHEHHEM BbIOOpa. PaccunTarh BO3MOXKHBIE XapaKTEPUCTUKH.
Kpurepun onenkmn:
- OILIEHKa «3auT€HO0» BBICTABIISIETCA CTYACHTY, €CIM OH IPABUJIBHO BBIITOJIHUI
3aJlaHue.
- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYJICHTY, €CIIM OH HE BBIIIOJIHUII 3a/1aHUE.

Cemunap «Bbi0op MaTepranoB ¥ TeXHOJIOTUH yrpouHstomiei oopadotkm» (ITK-2).

[Tonp3ysich cripaBOYHOI IMTEpaTYpOi B COOTBETCTBUU C COCTABICHHBIM MPO(UIEM CBOHCTB
BBIOpaTh Marepuan Juisl W3roToBieHUs wu3aenus. OOOCHOBaTh KJacC W MapKy BBIOPAaHHOTO
MmatepHaia. BeiOpaTh yrnpodHsonyo o6paboTKy A MOIydYeHus: TpeOyeMoro KoOMIIieKca CBOMCTB.
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Cemunap «OreHka cBsi3eil Mex 1y TexHojorndeckumu dakropamum» (I1K-2).
3amaua 1.
OueHuTh BIMSHME LIMHKA, MarHus, MEAM Ha Ipelesl MPOYHOCTH U Hpees yCTaloCTH
QJIIOMUHHUEBOIO CILIaBa.
Kpurepun oneHku:
- OLEHKAa «3ayT€HO» BBICTABISETCA CTYJIEHTY, €CIM OH PalMOHAIBHO I0A00pal
MaTepuall, yAOBIECTBOPSIOIINN YCIOBUAM.
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYACHTY, €CJIM OH HE BBIIIOJIHII 33/1aHHUE.

3amaua 2.
OneHuTh BIUSHUE COAEpKaHUS MapraHiia u ocdopa Ha yAapHYIO BI3KOCTh U
OTHOCHUTEIIHOE CY)KEHHE CTAJIU.
Kpurepun oneHku:
- OLIGHKAa «3a4TEHO» BBICTABISIETCS CTYACHTY, €CIM OH MPABUJIBHO BBITOJIHUI
3aJlaHue.
- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYJICHTY, €CJIM OH HE BBIMOJIHUI 3aJaHHE.

Cemunap «Ontumu3aius Beioopa matepuana» (I1K-6).
1. CpaBHUTENbHAS OLIEHKA 110 ONPEACISAIONIEMY CBONCTBY.
3agauya 1l
OnTtuMu3upoBaTh BEIOOP MaTepHraia U3 MPUBEIEHHOIO MePEeUHs 10 YAeIbHOW IPOYHOCTH
npu 6e3otkazHoctu 0,9 n 0,99.

3anaua 2.
OHTI/IMI/I3I/IpOBaTI> BI)I60p MaTepI/IaJ'Ia nu3 HpI/IBeIleHHOFO Hepe‘IHfl 10 y,HeJ'II)HI)IM I10Ka3aTcJIsIM
CTOUMOCTH.

Cemunap «OntuMu3anus BEIOOpa MaTEeMaTHYECKUM MOJICIMPOBAHHUEM.

3agaua 1.

OnTuMHU3MpOBaTh BRIOOp MaTepHasia Jjisi CHJIOBOW MOABECKH MIHHOM | ¢ dukcupoBanHO#
Harpy3koi Q. Beibop nomkeH obecreuyuTs HaAeKHOCTh paboThl moaBecku 0,99 npu MUHUMANBHON
Macce.

3agaua 2.

W3 mepedyHs MaTepuasioB BBIOpaTh MapKy MaTepuaia JUlsl H3eIusS B BHIEC TPYObI
nuamerpoM D, HarpyxeHHOW BHyTpeHHMM jaBieHueM Q. OnTuManbHBI BapuaHTa JIOJIKEH
o0ecreynThb MojyuyeHue u3ienuil (mapoBoi KoTes, TpyOOonpoBO U JAp) ¢ MUHUMAaJIbHON Maccol pu
JBYX ypoBH:X HajaexxHocTd — 0,9 u 0,99.

Kpurtepun onenkmn:

- OILIGHKAa «3a4TE€HO» BBICTABJISETCS CTYIEHTY, €CIM OH MPaBUJIBHO BBIMOJTHUI
3aJlaHue.

- OLICHKA «HE 3a4TE€HO» BBICTABIISAETCS CTYJICHTY, €CIIM OH HE BBIIIOJIHUII 3a/1aHUE.
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BapuanteimaauBuayanbHbix 3aganuii (YK-1, [IK-2)
0 JUCHUTUTHHE«BBIOOP MaTEPHAJIOB /IS H3TOTOBJICHHS H3/1eJTHI»

1. BeiOpate MaTepuanm U YHIpOYHSAIOLIYI0 00paOOTKy /Ui H3rOTOBJIEHMS IIaTyHa
nuamerpoMm 20 MM ¢ pacdeTHbIM HampspkeHrnem 600 Mma, paboTaromero Ha MyJIbCHPYIOIIHE
HANpPSOKCHUS CKATHS U PACTSDKEHUS M yIapHbIM U3THO.

2. BriOparbs MaTepual ¥ ynpOuHSIOUIYI0 00pabOTKY JIsl CHJIOBBIX OOJITOB IIATYHHOTO
MeXaHM3Ma ra30BOr0 KOMIIPECCOpa, €ClIM U3BECTHO, YTO HAIpsyKeHHE B HeM He mnpeblimaer 700
Mra, a pa3orpes npu pabote MoxeT gocturats 300°C.

3. BoiOpars cTasnb Uil TSOKENOHArpy>KEHHbIX KOJIEHYaThIX BAJIOB JBUraTesel
quamerpom 100 MM. Ban paboraeT B YCHOBMSIX LUKIMYECKMX W YJApHBIX Harpy3oK IpH
temnepatype -60°C. PacueTHas mpoYHOCTH CTATH JOJKHA OBITH HEe MeHee 75 Kre/MM2,

4. BeiOpath cnnaB Ha allOMMHHEBOW OCHOBE JUIsl OOIIMBKM Ky30Ba TI'Py30BOTO
aBToMOOMIA. IIpenen MPOYHOCTH CIUIaBa JOJDKEH OBITh He HIDKe 54 Krc/Mm2.  PexoMeHIoBaTh
TEPMUYECKYI0 00pabOTKy ¥ BO3MOYKHOCTH ITOBBIIICHUSI KOPPO3UOHHON CTOUKOCTH.

S. BbiOpath MapKy CBHHILIOBUCTOTO aHTU(PHUKIMOHHOIO CIUIABA Ui JTU3EIbHBIX
aBTOMOOMJIEH, paBOTAIOIIMX TIPH BLICOKUX YAEIbHBIX AaBIeHusAX u Temmeparype 500°C.

6. Konunueckue 3y0uareie kosieca quaMeTpoM 50 MM B JICKTPOTENICKKAX padOTaOT B
YCIIOBUSIX U3HOCA, TMHAMHUYECKUX Harpy3ok. CoriacHo TpeGoBaHHIO KOHCTPYKTOP, CTallb JJis 3TOU
JeTaqu JOJDKHA MMETh BS3KYIO CEpALleBUHY. PexkoMeHJOoBaTh CTalb U YHIPOYHSIOLIYIO
TepMooOpaboTKy. Hanpsiokenue npu sxcruryatanuu 1000 Mlla, HRChos= 62-63.

1. 3aBoy HEOOXOAMMO M3TOTOBUTH BaJl JBUTATENeH auameTpoM 70 MM njisi pabOTHI C
OonpmMMHU Harpy3kamu. Ban paboTaer B ycnoBUSAX HMKINYECKUX M BBICOKOYJAPHBIX HArpy30K MpU
Temmepatype -50...100°C. HanpskeHne npu SKCIUTyaTaluy 10 75 Kre/mMmm2,

Br1Opath cTanp ¥ ynpouHSIONIYyI0 TepMOOOpadoTKY.

8. Uepssiunble ¢pe3bl AuamMeTpoM 15 MM paboTaroT NMpu 3HAUYUTENBHBIX CTATHUYECKUX
Harpy3kax Ha TpeHme. TemmepaTypa B 30He paboThl ¢pesst 200°C. ®dpes3bl 06padaThBAIOT
KOHCTPYKLIHOHHY!O cTanb TBepaocTsio 180...200 HB.

PexomeH10BaTh MapKy CTaIX U YIPOUHSIOUIYIO TEPMOOOPaOOTKY.

9. Yepssik peayKkTopa JuaMeTpoM 35 MM paboTaeT B yCIOBUAX TPEHUS NMPH YIapHBIX
Y CTaTUYECKUX Harpy3kax. MakcumallbHOE HalpspkeHue npu skcruryarannu 700 Mia.

Pexomen0BaTh MapKy CTaM U YIPOYHSIONTYIO TEPMOOOPAOOTKY.

10.  Crakanbl NIMIMHIPOB MOIIHBIX MOTOPOB pa0OTalOT B YCJIOBHUSAX BBICOKHUX

cTaTudyeckux Harpy3ok (750 MIla) u 1omkHbI 0071a/1aTh TOBBIIEHHON H3HOCOCTOMKOCTHIO.
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PexomeH10BaTh MapKy CTaIM ¥ YIPOUHSIOUIYIO TEpMOOOPaOOTKY.

11. Bemomass 1ecTepHs 3aJHET0 MOCTa aBTOMOOWMJS paboTaeT B  YCIOBHUSX
3HAKOIIEPEMEHHBIX M YAapHbIX Harpy3oK.

PexomenaoBath MaTepual I MIECTEpHH, ecii mpu 6-1 > 300 Mna Ha moBepXxHOCTH 3y0a
JoJKHA OBITH TBEpAO0CTh He MeHee 6- HRC na rmyOune 7 M.

12. BwiOparte MaTepuan s CHJIOBBIX OONTOB IIAaTYHHOTO MeEXaHHU3Ma Ta30BOTO
KOMIIpeccopa, €l U3BECTHO, YTO HalpsbkeHue He npesbliaeT 700 Mna, a pazorpes npu padote
mosket gocturats 300°C.

13.  BwiOpare mMarepuan A CHIIOBOW TSTW JIETATENBHOTO ammapara, 00ecrneunBaronen
HAJIKHOCTh pabOThl NP MHHUMAJIBHOW MAacce; TEMIIepaTypHbI WHTEpBal SKCIUTyaTalluu
JIeTaTesIbHOrO anmapara ot -60 110 80°C.

14. BwiOpaTh MaTepuain A U3rOTOBJICHUS LIECTEPHU JBUTATEIIS C PACUETHBIM HAPSKEHUEM
580 Mnia 1 KOHTaKTHBIMU HaNpsKEHUsIMU Ha noBepxHoctu 1300 Mna.

15. I'unp3pl UMIUMHAPOB JABHUraTeseld BHYTPEHHErO CropaHusl OOJbIION MOIIHOCTU JOJIKHBI
UMeTh Ha paboueill moBepXHOCTH BbICOKYyI0 TBepaocte (HV = 950+1000). OmHOBpemMeHHO
TpeOyIOTCSl BBICOKME MEXaHHMYECKHE CBOMCTBA B CTEHKE I'MJIb3bl TONLIMHON 15 MM (00,2 >1000
MIIa). BeiOparh Mapky MaTepuana M PEKOMEHI0BaTh TEXHOJOIMIO TEPMHUYECKOM M XUMMKO-
TepMUYecKoil 00paboTOK, oOecreyuBarOIUX MOJIy4YeHHe TpeOyeMbIX CBOMCTB M KayecTBa
MOBEPXHOCTH.

16. Tounsle TaMmOBl JUIE  XOJOAHOM  INTAMIIOBKM  JOJDKHBI  00JIafiaTh  BBICOKOMU
U3HOCOCTOMKOCTBIO M CIIOCOOHOCTBIO K MHHMMAaJbHON JegopManuu Hpu TepMooOpaboTKe.
BeiOpate Mapky MaTepuana W NPEAJIOXKHUTh  TEXHOJOTMIO  TepMHUYECKOW  00paboTKHy,
0XapaKTepU30BaATh CTPYKTYPY U CIy>KeOHbIE CBOMCTBA IITAMIIOB.

17. BriOparh maTepuan Ajsi U3rOTOBIEHHS 3yObEB KOBIIEH HKCKaBaTOPOB M APOOSIIUX IUIUT
IIEKOBBIX JAPOOMIIOK, AKCIUTyaTUPYIOIIUXCS B YCIOBUSIX MHTEHCHBHOIO YIapHO-aOpa3uBHOTO
u3HamumBaHus. HazHaunTh 1 000CHOBATh TEXHOJIOTHIO IPOM3BOJICTBA YKAa3aHHBIX JeTalel, onucarb
CTPYKTYpPY ¥ MEXaHMYECKHE CBOICTBa MaTepHara.

18. BriOpaTh HSKOHOMHYHBIA MaTepwai JUIsi W3TOTOBIICHHS KOJEHYAaTOTO Baja JIETKOBOTO
aBTromoOmis (oB > 400 Mlla, 6 > 3 %) u 0OOCHOBaTh TEXHOJOTMYECKUN MPOLECC €ro
u3rorosieHus. Onucath CTpYKTypy U (PU3MKO-MEXaHUYECKHE CBOWCTBA MaTepHaa.

19. [eranm 2ieKTPUUECKUX TPAaHCHOPMATOPOB H3TOTOBISIFOT M3 JMCTOBOTO MAarHUTOMSTKOTO
MmaTepuana. [IpuBectu coctaB BHIOpaHHOTO MaTepHaia, TEXHOJIOTHIO ero o0paboTKHU, CTPYKTYpY U

CBOMCTBA.
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20. BriOpaTh Mapky MaTepuana JUIs Ipy>KUHBI TIOABECKH JIETKOBOI'O aBTOMOOUJISI ceueHueM 15
MM, BMeroIero 6.1 Ha 6aze 10° ukioB He Menee 450 MITa u o2 He Meree 1000 MITa, Ha3HAYKUTD
II0CJIEI0BATEIBHOCTh TEXHOJIOTUYECKUX OIepalnuil TepMuueckod o00paOOTKM MNpY>KUHBI IS
HOJIyYEeHHUs ONITUMAJIbHBIX CBOMCTB

21. TIHeBMaTHUECKHE JOJIOTA JO/DKHBI 00Jjanath Bbicokou TBEpmocThi0o (HRC = 56+58),
M3HOCOCTOMKOCTbIO M JIOCTAaTOYHOM BSA3KOCTBIO, TaK KaK IOJBEPraroTcs yAapHOLMKINYECKUM
Harpy3kam. BpiOpaTh Mapku MaTepuasa U OOOCHOBAaTh PEXHUMBI TEPMHUECKOW 00pabOTKH
HEOOJIBIINX 00T MPocToit popmbl (D 10 MM) U KpYNHBIX c10xKHOU (HopMbl (D 20 MM).

22. PexkoMmeHII0BaTh COCTaB MAaTEpUaJOB U TEXHOJOTHI0O HUX 00pabOTKM Ui COCYJOB,
IpeHA3HAYEHHBIX JJIs XpAaHEHUsS! COKMKEHHBIX Ta3oB M pabdoraroumx g0 —7/0 °C u go —259 °C
(xkuakuit Bonopox). Onucarb UX CTPYKTYPY U MEXaHUYECKUE CBOWCTBA.

23. 3aBoj M3rOTaBJIMBAET JUTHIE lecTepHH quameTpoM 350 MM u BbicoTOM 80 MM ABYX THIIOB:
a) ILIECTePHM C MPEeAEIOM IIPOYHOCTH NpH pacTspkeHuH He Hike 250 MIla u npenenom npodyHocTu
npu u3rube He Hwxke 450 Mlla; 0) mecrepHu ¢ NpeAesoM MPOYHOCTU MPHU PACTKEHUN HE HUXKE
350 MIIa u npeaenom mpovdHOCTH Tipu m3rnbe He Hike 550 MIla. BeibpaTh AeméBbie CIUIaBhI C
XOPOIIMMH JIUTEHHBIMU CBOWCTBAMHM JUISI M3TOTOBJICHUS MIECTEPEH M TEXHOJOTHIO MX 00pabOTKH.
OOBACHUTD, KaKyl0 CTPYKTYpPYy JIOJDKEH MMETh CIUIaB, 4TOObl oOecneuuTh TpeOyemble CBOICTBA.
OOBACHUTD, [0 KAKUM NPUYMHAM TEXHOJOTHYECKOT0 M 3KOHOMHUYECKOI'O XapakTepa IpUMEHEHHE
cTaJlell B JaHHOM cllydae MeHee 11€J1eCo00pa3Ho.

24. Jlucku Ta3o0BEIX TypOMH HarpeBaroTcss B pabore g0 650 °C um paboraror mpwm 9Toif
TeMIeparype JUIMTeNbHOE BpeMs. PeKoMeHI0BaTh MapKy CTaJld W Ha3HAYUTh TEXHOJIOIMYECKHE
PEKUMBI U3TOTOBIIEHUS JieTaneit u3 He€. [IpuBecTu cTpyKTypy M CBOMCTBA MaTepHaia npu padbodein
Temmnepa

25. Ha 3aBoje cepuifHO M3rOTaBIMBAIOTCS 3y04arbie Koiiéca peaykTopa auamerpoM 60 MM u
BbIcOTON 80 MM (Go2 > 550 MIla), cnocoGHbBIe UMETh BBICOKYIO KOHTAKTHYIO BBIHOCIMBOCTH. B
CBSI3U €O CIOXHOU (hopmoii 3yba numdoBaHue mocie oOpabOTKU HCKIOYEHO. BriOparh crais,
000CHOBAaTh BBIOOP TEPMUYECKOW U  XUMHKO-TEPMUYECKOH 00pabOTKH, y4YMThIBarOIIEH
HE00X0IMMOCTh MHHUMAIIBHOM JieopMaIiny, U yka3atb CTPYKTYPY B CBOWMCTBA.

26. 3aBoj M3TOTAaBIMBACT JETAJIHM NMPH PA3IMUHBIX YCIOBHIX PE3aHHUs: pe3laMu ¢ OOJBIION
CKOPOCTBIO pe3aHusi oOpabaTbiBaeTcsi JermpoBaHHas cranb ¢ TBEpHocThio HB  300+350;
pe3b0oBBIMU  (hpe3aMu ¢ YMEPEHHOH CKOpOCThi0 cTanmu TBEpAocThio HB 200+220; mmamkamu
nuamerpoMm 50 MM Hapesaetcs: pe3pba y 6ontoB ¢ TBEpHocThi0o HB 120+140. ITonoOpate Mapky
CruiaBa (CTayin) JUIs KaXK10Tr0 U3 3TUX HHCTPYMEHTOB, 000CHOBATh BBIOOP PEKUMOB UX 00pabOTKH U

CpaBHHUTb OCHOBHBIC CBOIiCTBa.
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27. BeiOpaTh MaTepwanbl M TEXHOJOTHIO M3TOTOBICHUS W3 HUX BBIMYCKHBIX KJIallaHOB
JIBUTATENICHl BHYTPEHHETO CropaHus: a) OeH3MHOBBIX nBurareneit (HarpeB 10 500 °C); 6) MOIIHBIX
JU3ENIbHBIX ABUTateniel (HarpeB B padore no 650 °C). OmucaTh CTPYKTYpY M MEXaHHUYECKHE
CBOIICTBa MaTepHaoB

28. bnoku UIMIMHAPOB JABHrateieil TPaKTOpa M3rOTaBIMBAIOT M3 4yryHa c¢ TBEpmocteio HB
170+241 w TOBBINIEHHOW MPOYHOCTHIO W W3HOCOCTOWKOCTHIO. BBIOpaTh Mapky dYyryHa W
TEXHOJIOTHIO €ro 00pabOTKH, MPUBECTU €r0 COCTaB, CTPYKTYpPY M MEXaHWYeCKue cBoicTBa. KakoBbl
JOJKHBI OBITH TPeOOBaHHS K XMMHYECKOMY COCTaBy U CTPYKType 4YyryHa, €CIIM IWJIMHJIPHI
HarpeBatoTcs B padore 10 500 °C ?

29. BwiOparh cranmp JJii HM3TOTOBIICHUS W3 HEE CBApHOIO KOpIyca MOPCKOIO Karepa co
3HaueHueM co,2 > 350 Mlla u pexxum e€ TepMuyecKoit 00pabOTKHU.

30. BeiOpath mMatepuan sl U3TOTOBICHUS TUXOXOIHBIX 3yOUaThIX KOJEC CIOKHOUM (OPMBI €
aHTU(PUKIIMOHHBIME CBOWCTBaMU U G > 600 Mlla, oTHOCUTENbHBIM yATUHEHHEM He MeHee 3%.

BriOpaTs MaTepua u pexxum o0pabOoTKH KOJIEC, OMUCATh CTPYKTYPY U CBOMCTBA.

JlonosHUTENbHBIC 3aaHUs
PexoMeni0BaTh MaTepuai U TEXHOJOTHUIO €r0 YIIPOUHEHUS /111 U3TOTOBJICHUS U3JIEIHH.

— Jleranu NOAIIMIIHUKOB — IIAPUKH, KOJIbLIA, POJIMKHU, CEAPATOPHI.

— Jleranu HacCOCOB — CTATOPbI, POTOPBI, JIONACTH, KJIAlaHbl, TTyHKEPHI.

— Jleranu Ky3HEYHO-TIPECCOBOTO OOOPYIOBaHHUS — J€Tald KyJAuKOBBIX MEXaHU3MOB,
KYJIauUKOBBIE POJINKH, TUIYH)KEPBI, LIAHTH, IUCKH, OINOPBI, Bajbl, LUIMHAPBI, IITOKH, OCH,
BaJIMKHU, My(TbI, SKCLIEHTPUKHU.

— Jleranu CTaHKOB — BTYJIKH, HaIlpaBJIAIOIINE, YHOPBI, KyJIauKH, YEpBSIKU, BUHTHI, POJIUKH
TOJIKATEJIEH, XOI0OBbIE BUHTHI I1ap Kau€HUs.

— Kpenexnsie getanu — G0aTHI, INHIBKU, FAalKH, TPOOKH, YIOPbI, IITU(THI, BTYJIKH, KPIOKH.

—  Kopmyc pakerst

— IlopuiHeBble kosbIa

— IIIxuB KoJNIEHUYATOrO Baja

— JInH3a tenmeckomna

— Ilemans Topmo3a

— TopmosHon nuck

—  @apa

— O0o5m0uKa MUKPOCXEMBI

— Ynophas maiiba

— Kopnyc kopoOku nepenay

— MoHuTOp KOMIIBIOTEPA

—  Bxnajplmm noJIIMITHAKOB

— Kopmyc BogsHOrO Hacoca

— Buwka nepekntouarens nepenay

— Kopnyc moOunbsHOro tenedona

— Kopnyc ¢punsTpoB TOHKONH OYHCTKH

— MaxoBuk
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Turnau nns npoBeAeHUs TEPMOaHAIHN3a

Kponureitn peccop

Tpy0a

Bykca xene3HoopoKHOro BaroHa

Yrpyrue 3JeMeHTHI — IPYKUHHbBIE Mai0bI, CKOOBI, 38KUMBI, IPY>KUHBI, CTOITOPHBIC KOJIBIIA.
[Tpy>uHBI OYKCHPHBIX YCTPOUCTB, HACOCOB, KApOIOPATOPOB, KY30BOB, MPHUIIEIIOB.
OTBeTCTBEHHBIC TPYXHHBI Ha TPAHCHOPTHBIX MAaIIMHAX — TMPYXKUHBI CICTUICHUS,
nemndepoB, pyJeBbIX THAT.

PeccopHbie TUCTHI JIETKOBBIX aBTOMOOMIIEH, IPY30BbIX aBTOMOOMIIEH.

TopcuoHHbIE Balibl, KOJIbIAa aMOPTU3aTOPOB, AUCKHU CLICTIICHUSI.

[TpyxuHbl, paboTaroniyue B KOPPO3UOHHOM cpesie (TpOMUYeCKHil KJIMMaT, map, BoJa) U Mpu
MOBBIIICHHBIX TEMIIEPATypax.

Ocwu, Basibl, HIECTEPHU, IUCKHU MApOBBIX TYpOMH, Bajbl W IIECTEPHH, paboTaroliue MpH
MaJIBIX CKOPOCTSX U JaBJICHHSIX; OCH, OOJTHI, IIATYHBI B TSHDKEIIOM MalTHHOCTPOSHUH.

Ocu, BaIMKU BOJSHOTO HAcoOCa, IIECTEPHU pACIPEACTUTEIbHBIC, MOIyMYy(ThI, KyJIaKH
MOBOPOTHBIE, COIIKH, TATH MONEPEYHbIC, IATYHbI U IPYTHE IETaIU aBTOMOOMIIS.

Banbl, poTopbl U TUCKK MApOBBIX TYpOMH M KOMIIPECCOPHBIX MAIIUH, BAJIbI 3KCKABaTOPOB,
3y0OuaThie KoJieca, OCH, OOJITHI M IPyTrUe 0COOOOTBETCTBEHHBICTKEIIOHATPYKEHHBIC JIETaJIH.
Pexymuii ”HCTpYMEHT — pe3libl, cBepia, Ppe3bl, JOJIOSIKU, METUMKH, TIIAIIKH, PA3BEPTKH,
3€HKEpBI, MUJIbl, CTAMECKH, HATMJIbHUKH.

[TopuiHy, TONOBKM LMIMHAPOB, KPbUIbYATKU, JOMACTH M JUCKH OCEBBIX KOMIIPECCOpPOB
TypOOpEaKTUBHBIX JBUTATEIICH.



