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MarepuanoBeaenue. TexHOI0rH KOHCTPYKINOHHBIX MATEePHAJIOB

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi Teopun kopad.isi, CyI0CTPOEHHsI U TEXHOJIOTHH MATepHAJIOB
O6pa3oBarenpHast 26.05.05 CrermansHocTs "CynoBoxaenue"
porpamMma Crnennamm3anust "CynoBOXXAEHHE HA BHYTPCHHHX BOJHBIX HYTSX M B IPHOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
roJ Hayaja noarotosku 2021

Kpanmudukanus HHKeHep-Cy10BOANTeb

dopma o0ydeHus 3a09Has

OO6m1ast TpyaA0EMKOCTh 23ET

YacoB o yaeOHOMY ITaHy 72 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 3auer 1
ayJIUTOPHBIE 3aHATHUS 8
caMmocTosTeNbHast pabora 62

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Uroro
Bup 3anaruit v | P

Jlexiun 4 |4 |4 |4
JlabopaTopHbie 4 (4 |4 |4
WHas koHTaKTHAs 2 12 (2 |2
pabora

Uroro ayn. 8 [8 |8 |8
KonraktHasg pabora |10 |10 |10 |10
Cam. pabota 62 (62|62 |62
Uroro 72 (72 (72 (72




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapPCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIET0 00pPa30BaHUs - CIICLUATIUTET M0 crenuaibHocTu 26.05.05
CynoBoxaenue (mpuka3 MunoopHayku Poccun ot 15.01.2018 1. Ne 191)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmsi:

26.05.05 Cnenmanbraocts "CynoBoxaeHue"

Crenanusanus "CynoBoXkKICHHE Ha BHYTPEHHUX BOJHBIX IMyTSIX ¥ B IPUOPEKHOM TUTABAHWH C TPABOM JKCIUTYaTaIlMU CYIOBBIX
SHEPreTUYECKUX YCTAHOBOK"

roJ Havaja noarotosku 2021

Pabouyro nporpamMmmy cocraBuji(n):
x.m.u., [Joyeum, bamaesa 3.b.
Pabouas mporpamma o00peHa Ha 3acelaHuM Kadenpsl

3aBenyromuii kadenpoit Jledenes Oner FOpbeBrd



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

«Marepuanosenenne. TexHOIOrHA KOHCTPYKIMOHHEIX MaTepruanoB (MTKM)» aucuumninaa, KOTopast n3ydaer
KOHCTPYKIIMOHHBIE MaTepHAaIIbl, 00TaCTH UX IPUMEHEHHS U OCHOBHBIE CIIOCOOBI IEpepabOTKH.

1.2

OCHOBHOM IeNbI0 AUCIUILTHHEIL SBIAETCS (POPMHUPOBAHUE y 00YJIAIOMUXCS KOMIIEKCHOTO IIPEACTABICHUS O
COBPEMEHHBIX KOHCTPYKIIMOHHBIX MaTepHaax, X CTPOEHHHU, CBOMCTBAX M TEXHOIOIMYECKUX METOIax
(opMooOpazoBaHUs AeTalel U3 STHX MaTEePHaJIOB.

13

OCHOBHBIMH 3a1a4yaMu JUCIHUILINHBI ABJIAKOTCA (l)OpMI/IPOBaHI/IC y 06yqa}0mnxcsl o0bema HHXXCHCPHO-TCXHOJIOTHYCCKUX
3HaHI/II\/'I, KOTOPBIC TO3BOJIAIOT 000CHOBaHHO BBI6I/IpaTI) KOHCTPYKIIMOHHBIC MaTE€PHUAJIbI 1 COBPEMCHHBIC METOIbI
HU3TrOTOBJICHUA zLeTaneﬁ U3 HUX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: F1.0

2.1

TpeGoBaHus K NpeIBaAPUTEIbHOH IIOATOTOBKE 00y4aloLIerocs:

2.2

JMCHUTINHBI U PAKTUKH, I KOTOPBIX OCBOECHHE JAHHON IMCHUITUHBI (MOYJIf1) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1

MeTpOHOFI/IS[, CTaHaapTU3alus 1 CCpTI/Iq)I/IKaI_[I/IH Ha BOTHOM TPaHCHIIOPTC

222

FPI,I[pOMCTeOpOIIOFI/I‘{CCKOC obecrneueHne CYAOBOXIACHUA

223

MareMaTH4eCKie OCHOBEI CYIOBOXICHUA

3. KOMIIETEHIINHU OBYYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

OIIK-3: Cnioco0eH NpoBOIMTH U3MepPeHUs U HA0II01eHusl, 00padaThIBATh U NPEICTABIATH IKCIePUMEHTAIbHbIE JaHHbIE

OIIK-3.2: Beibupaet ciocoObl ¥ Cpe/ICTBa U3MEPEHHUI 1 MTPOBOIUT IKCIIEPUMEHTAIBHBIE HCCIISIOBAHS

B pe3ynbTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEeH

3.1 |3nats:
3.1.1 | CoBpeMeHHBIE cIOCOOBI MOTYYEHUS] MATEPUAIOB U U3AENUI U3 HUX C 3aJaHHBIM YPOBHEM JKCILTYaTallMOHHBIX CBOKMCTB.
3.1.2 | OcHOBHBIE CBEICHUS O CTPOSHUU M CBOMCTBaX KOHCTPYKLIMOHHBIX MAaTEPUAIIOB, UX CTOUMOCTH U 00JIaCTAX IPUMEHEHNUS;
BIIMSHHUE YCIOBHI DKCILTyaTalluy Ha CTPYKTYpPY U CBOMCTBA COBPEMEHHBIX METAJUNTMUECKUX U HEMETAJUIMYECKUX
MaTepHaJIoB.
3.1.3 | MeTozp! HapaBJICHHOTO H3MEHEHHS CBOMCTB KOHCTPYKIIMOHHBIX MaTepHaIOB.
3.2 | YmeTh:
3.2.1 | AHanu3upoBaTh CTPYKTYPY U CBOMCTBA MAaTEPHANIOB; OLICHUBATh MX COCTOSHHE, BBIABIATH IPUUMHEI TOSABICHHUS Ae(EKTOB.
3.2.2 | AHanmM3upoBaTh yCIOBUS pabOTHI MaTEPHAIOB KOHCTPYKIMI U AeTalel MaIllliH U MEXaHU3MOB, OIICHUBATh UX
paboTocnocoOHOCTb.
3.2.3 [ [Tonb30BaThCI HOPMATUBHOM JOKYMEHTAIHEH, COOM0AATh ASHCTBYIONIIE IIPaBUIa, HOPMBI U CTAHAAPTHL
3.3 | Baagers:
3.3.1 | Merogamu UCTIONIBb30BaHUS TEXHUUECKOTO KOHTPOJIS U UCIBITaHUS MaTEpPHAJIOB.
3.3.2 [ [IpaBunaMu MapKUPOBKH OCHOBHBIX KOHCTPYKITMOHHBIX MaTepHaIOB, TPUMEHAEMBIX HA CyHaX.
4. CTPYKTYPA JUCIIMITJINHBI (MOY JIA)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHSA/ Cemectp | Uacosn | Jluteparypa | IlpIlo
3aHATUSA / Kvpe AroT
Paznen Pasnen 1. MartepuaJjioBeaenue.
Jlex Mertanibl U CIIIABBI. 1 2 JI1.1J12.1 0
/Jex/ 2.2
0132
JIab Meranst u crutaBsl. /J1a6/ 1 2 JI1.1J12.1J13. 0
1J13.3
2132
Cp Mertamisl u criassl. /Cp/ 1 20 JI.1J12.1 0
J12.2J13.1
JI3.3
0132




Cp KoMno3umnonHsle 1 HeMeTandeckue marepuaist. /Cp/ 1 10 JI1.1J12.1
2.2
3192
Pazpen | Paspen 2. TexHo/10rusi KOHCTPYKIMOHHBIX MATEPUAJIOB.
Jlex CriocoObI TPOU3BOJICTBA U 0OPAOOTKH METAJIIOB U CIIaBOB. /JIek/ 1 2 J1.2
31092
JIab Croco6bI IPoU3BOCTBA U 00paOOTKU METANIIOB U CIIIaBOB. /JIab/ 1 2 JI1.2J13.2
3132
Cp CriocoObl MPOU3BOJCTBA U 00PaOOTKH METAJIOB U CIlIaBoB. /Cp/ 1 22 JI1.2J13.2
3192
Cp Msroroenenue netaneil 13 KOMIO3UIIMOHHBIX M HEMETAINTHIECKIX 1 10 JI1.2J12.2
matepuainos. /Cp/ 2122
UKP TexHOI0rHss KOHCTPYKUMOHHBIX MaTepuanos. /MKP/ 1 2
3132

5. COAEPXAHUE JUCHHUIIJIMHBI (MOAYJISA)

Tokapes, A.O.MarepuanoBereHle U TEXHOJIOTUSI KOHCTPYKIMOHHBIX MaTepHaIoB [DIEKTPOHHBIN pecypc] : METO.yKa3. MO BBIIL.
nab. pabot / Tokapes Anexcannp Onerosud, baraesa 3unauna bopucosHa ; A. O. Tokapes, 3. b. bataesa ; M-Bo Tpanci. Poc.
Denepanun, en. areHTcTBO MOp.H ped. TpaHci., PTBOY BO "Cubup. roc. yH-T BogHOro tpancmopra'. - HoBocubupcek : CI'YBT,
2016. - 55 c. : un. - bubawmorp.: c. 54 (4 Ha3B.). - CeTeBoii pecypc. OTKpbIBaeTcs ¢ ucnoib3oBanueM Adobereader Bepcuu 9.0 u
HOBEe.

Toxkapes, A.O.TexHOIOTUSI KOHCTPYKIIMOHHBIX MaTepHaioB : MeTo. yKka3aHHUs MO BBITIOIHEHHUIO J1a0. U MPaKT. paboT Mo Kypey
"MatepuanoBeieHUue U TEXHOJIOTHSI KOHCTPYKIL. MaTtepuanoB." (Pa3mensl: 3arot. mp-Bo u Mmexanuueckas oopadorka) / Tokapes
Anexcanap Onerosud, bataeBa 3unanna bopucosna, IBanuuk Cepreri HukomaeBud ; A. O. Tokapes, 3. b. baraesa, C. H.
WBanunk ; M-Bo Tpanct. Poc. ®eneparim, @en. arenrcTBo Mop.mped. Tparc., @OV BIIO "HI'ABT". - HoBocubupcek : HI'ABT,
2012.-97c.

6. POH/J] OIIEHOYHBIX CPEJACTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

1. 3ader ¢ oLEHKOMK

6.2. TeMbl NUCbMEHHBIX PadoT

6.3. KoHTpo/ibHbBIE BONIPOCHI M 3a1aHUS

Ha3zoBuTe OCHOBHBIE TUIIBI KPUCTAJUINYECKHX PELIETOK METAILIOB.

BrusiHME KpUCTANINYECKOTO CTPOEHHS Ha CBOMCTBA METANJIOB.

Bunbr 00paboTki METaIOB NaBICHACM.

Jluteiinsle cBONCTBA cIUIaBOB. OCOOGHHOCTH KOHCTPYHPOBAHMUS 3aTOTOBOK C YIETOM JIUTEHHBIX CBOHCTB CILUIABOB

Ha3zoBuTe OCHOBHBIE BU/BI CBAPKU.

Bri6epere meron usmepenus TeepAoctu ceporo uyryna BU 40.

Pacommpytite mapky cramm 30XH3A (Ha3BaHMe, XUMHUECKHI COCTaB, HA3HAUCHHE, PEKOMEHTyeMbIe PEKUMBI TEpMOOOPaOOTKH).
Ha3zoBuTe HHCTPYMEHTBI, KOTOPBIE HCHONB3YIOTCS Al 00pab0TKH OTBEPCTHH.

IMopsanok onpeneneHus pexXxUMOB PE3aHUSL.

O0paboTKa 3aTOTOBOK Ha CTAHKAX TOKapHO I'PYIIITHL.

[o mpemmaraemoMy 4epTexy JeTalu OIpeIeNTe HeOOXOJUMYI0 MEXaHHIECKyI0 00paboTKy (YKaXHUTe METaIIopexyIiee
000pyOBaHNE U HHCTPYMEHTHI).

HasnaubTe TepM00OpaboTKy /I Basia u3 ctanu 45 ecnu ero tBepaocTh HRC 26-28.

BriGepure cTaHOK TOKapHOW TPYIIHI U1 00pa0OTKH KpyrmHOrabapuTHOH geranu. [Tokaxkure cxeMmy 00paboTKH (depTex AeTallH
TIPUIIaraeTcs)

HazoBute ocHOBHEIE onepanny cBoOOOAHOH KOBKH. 1o mpeqyiaraeMoMy 4epTexy AeTain pa3padoTaiTe 4epTex HOKOBKH.

ITo mpemmaraeMoMy depTexKy JeTalll pa3paboTaiTe TEXHOJIOTHYECKUH YePTEeK OTINBKH.

6.4. MeTronmueckue MaTepuaJibl, ONPEACTAIOIINE NPOHEAYPbI OICHUBAHUA

3a4eT ¢ OLIEHKOM:

3a4eT Mo AMCIUILTNHE CTABUTCS IO UTOTaM PabOThI 00YJAIONIEroCcsl B TCUCHUE CEMECTPA, BRIPAKCHHBIM B BHJIC BBITIOTHEHHS U
3amUTHl 1a00paTOPHBIX paboT ¥ MPH YCIIOBHH BBHITOJHEHUS BCEX TPeOOBaHUI pabodeil mporpaMMBbI OIIEHKA «3a4TEHO»
BBICTABIISACTCS 0€3 CIIeUAIBHOTr0 cobece1oBaHus. B HHBIX CIydasx - «HE 3a4TCHO»

7. YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJIMHBI (MOY JI)

7.1 PexoMeHayeMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 [Musrupes J. C., MartepuanoBeficHUE U TEXHOIOIUA KOHCTPYKLIMOHHBIX MaTEPUAIOB Hwuxuuit Hosropon:
Kypnukos A. C. BI'VBT, 2012
JI1.2 | TokapeB Anekcanap MarepuanoBeeHHe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepUaIoB: Hosocubupck: CI'YBT,
Onerosuy, MBaHuMK [yaeOruK ms ctya. mo Hamp. "KopabiecTpoeHue, OKeaHOTEXHUKA 1 2017
Cereit Huxonaesny, 00BEKTHI MOPCKOI HHPPACTPYKTYpHI", cTiell. "DKCIUL. CyTOBBIX
Ky3nenos Anekceit SHEpPreTuy. YCTaHOBOK" |
®enoposuy, UBaHunk
Wnbs Cepreesuu
7.1.2. Jlono/HUTEIbLHAS JIATEPaTYpa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, 0N
JI2.1 |HWBanuuk Cepreit MartepuanoBeneHue: KOHCIL. JIEKIUHN U CI0Baph OCHOBHBIX TEPMUHOB Hosocubupck: HI'ABT,
HuxonaeBuu 1o Kypcy "MartepuanoBeieHHe U TEXHOJIOTHsI KOHCTPYKIIMOHHBIX 2014
MatepuanoB" [is cryn. cretl.: 180405.65 - DKCIl. Cy1oBbIX HEPTeT.
ycraHoBok, 180403.65 - Cynosoxxaenue, 180407.65 - Dxcmi.
CYOBOTO 3JIEKTPOOOOPYA. M CPEICTB aBTOMATHKH |
JI2.2 |Tapacos U. C., OKCIUTyaTaIlMOHHBIC MAaTEPHAIIBI Huxuuit Hosropon:
AnamoB E. 1., BI'VBT, 2016
Cuxkapes C. H.
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI3.1 | TokapeB Anekcanap MarepuanoBeneHue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepHUAJIOB: HoBocubupck: CI'YBT,
Onerosuy, baraesa METOI. yKa3aHHMs 110 BEITOJTHEHHIO JJAO0PATOPHEIX paboT pasf. 2020
3unanga bopucosHa, |MarepuanoBeneHHE
HBanuuk Cereit
Huxomaesuu,
Ky3nenos Aunekceil
denopoBuu
JI3.2 | TokapeB Anekcanap MarepuanoBenenue. TexHOIOTHS KOHCTPYKLIIMOHHBIX MaTEPUAJIOB: Hosocubupck: CI'YBT,
Oumnerosuy, baraesa METOJI. YKa3aHHMs 110 BEIITOJTHEHHIO JJAOOPATOPHEIX paboT pasf. 2020
3unanga boprcoBHa, | TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTEPHAIOB
WBanuuk Cereit
Huxonaesuu,
Ky3nenos Anexceit
denopoBuu
JI3.3 | TokapeB Anexcanap MartepuanoseneHue. TeXHOIOIUA KOHCTPYKLIMOHHBIX MATEPUAIIOB! Hosocubupck: CI'YBT,
OneroBuy, bataesa METOJIMYECKUE YKA3aHUS 10 BHIMIOJIHEHUIO MTPAKTUHYECKUX PaboT 2021
3unanna bopucosHa,
WBanuuk Cepreii
HuxonaeBuu,
KysnenoB Anekceit
®denopoBuy
7.2 Ilepeuenb pecypcoB HH(POPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTu "UHTepHeT"
D1 | DnexTpoHHO-OMONMHOTEYHAS crcTeMa «JIaHby
92 | Hayuno-TtexHudeckas onbmuorexa CHOMPCKOTo rocyIapcTBEHHOTO YHUBEPCUTETA BOJHOTO TPAHCIIOPTA
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)
Hasnauenue Ob6opynoBaHue
[Tomemenune i | Kommnekr ydaeOHoW wmeOenmm; ITIK — 1 mr., mnoakirodeHHbIX K cetd  "HHTepHer" w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOIMX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0 — Cpeay
00yJaronuxcs YHUBepcHTETA.
JlaGopatopust TEXHOJIOTHH | AyauTopHast nocka; Kommiekr yuyeOHoW MebOenu; MepuTenbHblE WHCTPYMEHTHI; CJECapHbIe
KOHCTPYKIIMOHHBIX MAaTepHajoOB - | THCKH W ciecapHbIii MHCTpyMeHT; npudop BHUW s m3MepeHHs reoMeTpHUYeCKHX HapaMeTpoB
ydeOHas AyIUTOPHS JUIS | TOKapHBIX pe3IOB; HAaOOpbl TOKAPHBIX pE3I0B, OCEBOTO WHCTPYMEHTa, (Qpe3; TOKapHO-
HpOBEACHUS 1a00PaTOPHBIX | BUHTOPE3HBIE CTAHKH;, KOMIIJIEKT TEXHOJOTMYECKOW OCHACTKH [UIS 3aKpeIUIeHHs 3aroTOBOK Ha
3aHATUI CTaHKax
KommbroTepHbIi Kiacc - ydaeOHas | AymutopHas aocka; KommiekT ydeOHoW MebOenw; MynbTUMeIWiiHOE 000pYyAOBaHHE: MPOSKTOP
aymuTopWs  IUI1  TPOBEAEHUS | (CTalMOHApHBIH), SKpaH (cTarroHapHsii); 1K -11 mT. (B T.9 mpenoxaBaTenbCKuii)
3aHATUI TEKIIHOHHOTO THIIA
KommnbrotepHslii kiace - ydeOHast | AynutopHas nocka; Kommuekt yueOHoil mebenu; MynbTumenuiiHoe o0OpyaoOBaHHE: MPOEKTOP
ayauToOpHsl IS TPOBEACHUS | (CTAllMOHAPHBIH), 3KpaH (cTanoHapHsbiid); [TK -11 mr. (B T.4 npemnoaaBaTeIbCKHiA).
3aHATHH JISKIMOHHOTO THIIA
Y4eOHO-IIPOU3BOACTBEHHAS Cranox ceepmuibHbl 2H125, Cranox ¢peseprsnii 6B11, Cranok ¢pesepusni 6pll, Cranox




Mactepckas - ydeOHasi ayIuTopus
JUISL TIPOBEJICHUS J1Ta0OPAaTOPHBIX
3aHATHH

¢pesepubiit «BESTRA», Cranok ¢pesepusiit 6I180I°, Cranox ¢pesepnsiii 6H81, 3aTtounoit
ctanok 3A64, 3arouHoii ctanok 3B642, ITnockonutndosanbHeiii ctaHok 371 M-1, Haxnauno-
3aTouHOi ctaHoK 332, CtaHok TokapHbli «KyccoH-3», CraHok TokapHbi «Kyccon-3», CraHok
tokapuelit 1E95, Ctanok TokapHsii 1A616, Ctanok TokapHsri 1K62, Cranokx Tokapusiii 1K62,
Cranok ¢pesepnsiit 67511, Ctanok ceepnunbHblii HC-12, TTuna Mexanudeckas

JlaGoparopus ropsaen
00paboTKH MeTaIoB - ydeOHas
ayoquTopust IS HPOBEJCHUS
71a00paTOPHBIX 3aHATUI

AymutopHast nocka; KoMmmiektr ydeOHONH MeOenw; DNeKTpHyecKas Iedb, 2 INT, MEITbHUNA Ui
TPYHTa, MHKPOCKOIT

JlaGoparopus

MaTepraoBE/ICHHS -

y4aeOHas ayuTOpUs JUTS
HPOBECHUS J1ab0paTOPHBIX

3aHATHH

AymutopHast nmocka; Kommiekr ydeOHO#H MmeOenw; TBepaoMepbl, MHKPOCKOMBI, SJIEKTPHYCCKHE
TIeYH, 3aKJI0OYHAs BaHHA, TTOJIMPOBAIbHAS YCTAHOBKA, 00pa3IIbl TeTaeit




