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1. HACIIOPT PABOYEH ITPOT PAMMBI YUEBHO# JACIUTLINHBI
MATEPHAJIOBEAEHHE

Hasequue auCl{h‘V!ﬂMHbl

1.1. O6aacTe npumeHerns paGoyeii nporpamMmol

Pabcuas mnporpamma y4e6HOW AMCHHILIMHEI SBIFETCH HACTBIO TIPOrpPaMMEbI
IIGATOTOBKHK crieuanicToB cpejidero 3sena( INICC3) B cootercTRun 2 OIOC CTIO
o crequanbHocTy 25.02.03 «TexHHYecKas SKCIUTyaTamms SIEKTPADUIUPOBAHHEBIX H
MHIOTAXHO-HABUTAHOHERIX ~ KOMIIIEKCOB», BXONAIIEE B COCTAB yKDPYIIHEHHOM
rpynms! cnenpansHocTer 25.00.00 «AspoHaBUTanus ¥ SKCINIYaTalys aBHALHOHHON 1
PaKeTHC-KOCMHUYECKOH TEXHUKH»,

Pabowas nporpamma y4eGHON AWCIMIUIMHBI MOXET OBITP HCHONB3OBAHA B
IOTIOJHHATENILHOM  TIPO(ECCHOHANLHOM 00pa3soBaHHM (B HPOrpaMMax IIOBBIITCHHUS
KBATM(DHKALUH U TIePEIIOITOTOBKI) H IIPO(QeCcCHOHATLHOIM HOIIOTOBKE 10 IpoQecCHu
10007 ABHalWOHHEE! M2XaHUK (TEXHHK) MO npubopam U 3:1eKTpoobOpYHOBAHMUIO.

1.2. Mecro aMCUMILIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHAILHON
00pa3oBaTeNLHON NPOrpaMMBbI:

JUCHHINIAHA _ BXONUT B NpO(EcCHOHANBHEIN  IHKI  obmenpodeccHoHaThHEIX
mucurmyd (11.00; O1.00) TITICC3

YKazamb PUHAONEIICHOCHTL QUCYUNAUHDL K YHEBHOMY YUY
1.3. Henn u 3ama9u AUCHUNIHHBLI — TPeOOBAHUS K Ppe3yJaLTATAM OCBOEHHS
AUCHHUILTHHEI
B pesynetare ccBO@HUS AACUMILTIHHET 06YYarOMMHCS JODKEH YMeTh:
- pacrosHaBath U KIACCHOUUHMPOBATS KOHCTPYKLHOHHBIE H CHIPLEBbIE MaTepHansl 110
BHEIHEMY BHLY, IPOUCXCHIESHUIO, CROHCTBAM;
- T0AOEPATh MaTepHANE II0 HX HA3HAYEHUIO H YCHOBHAM OKCILTyaTalu{  JIst
BEIIONHEHNS paborT;
- BEIOUDATE U pacIM(POBIBATE MAPKH KOHCTPYKLMOHHEIX MaTepraios;
- ONIPENENATE TBEPAOCTD METALJIOR;
- ONPEAENATh PEXXHMEl OT)XKAT'a, 3aKalKH ¥ OTIIYCKA CTAJIH,
- IOADHMPATh CIIOCO0EI M PEXUMBL 00paboTKH MeTaIOB (JINTheM, JaBIICHHEEM, CBapKoii,
PE3aHUeM H JAp.) AJISI H3rOTOBIEHUS PasjinyHbIX JeTajeit;
- ODOCHOBAHHO IIPOBOIUTH BBIOGOP  BITEKTPOTEXEHUECKUX MaTepUaIoB  AIls
obecnedeHus paboTocmoco6rOCTH KOHCTPYKIFH 151 3IIEMEHTOB
BIEKTPHQUUUPOBaHHFIX cHcTeM (3C) M NHIOTAXHO-HZBHTAIMOHHOTO KOMILIEKCA
(IIHK) B cooTBeTCTBEM € WX QYHKIHOHATLHBIM HA3HAYCHUEM,
~ cOOMOAATD IPUHLHILL IKCIIYATALMH SIEMEHTOB H y310B OC u ITHK ¢ yuerom
M3MEHEHHH CBOACTB MaTepHAOB IO BO3/eHCTBIEM SKCILTYaTALIHOHHBIX (haxTopos.
B pesynrraTe 0CBOCHHS AVCUMILIMHE O6YUAIOMHCS 0K 3HATD:
- OCHOBHBIC BHABI KOHCTPYKIHOHHBIX M  CBIPBEBBIX, METANJIMUECKHX W
HEMETAIIMIECKAX MaTepHAIOB,
- KITACCUOUKAIIHIO, CBOMCTR2, MAPKUPOBKY H OONACTE IEHMEHEHHI KOHCTDYKIMOMHEIX




- OCHOBHBIC C3E/ICHHA O Ha3HAYEHHU M CBOMCTBaX METANIJIOB M CIUIABOB, O TEXHOJIOTHU
UX IIPOK3BOJICTBRA,
- OCOOEHHOCTH CTPOEHHS METAI0B M HX CIDIABOB, 3aKOHOMEPHOCTH MPOLIECCOB
KPHCTAIH3AMUY ¥ CTPYETYPOOOPA30BAHHUS, 4
- BHIBI 00pabOTKY METAIIOB M CIIIABOE;
- CYIIHOCTE TEXHOIOTHYECKHX IPOLECCOB JHMThS, CBAapKH, OOpabOTKH METAUIOB
JABICHUEM U pe3aHueM;
- OCHOBBI TEPMO0GDabOTRKH METAIIIOB;
- CHOCOOEI 3aITUTE. METATUIOB OT KOPPO3HH;
- TpeDOBaHHUA K XKavecTBy 00paboTky AeTaneil;
- BUJBI M3HOCA NeTallel K Y3JIOB;
- OCOOSHHOCTH CTPOEHMS, HasHAYeHHS H CBOHMCTBA  pasIMUHBIX TPyl
HeMETaILTUIEeCKUX MaTepHalos;
- CBOMCTBA CMA304HEBIX 1 a0pa3HBHEIX MATEPHANIOB,
- KIACCU(PUKAINIO # COCODBI IOy YCHHS KOMIIOZUITMORHBIX MATEePHAIGE;
- hyHIAMEHTaNbHEE OCHOBBI TEOPHH COBPEMEHHBIX SNEKTPOTEXHUYECKAX MaTEpHAaNoB
M KPHUTCPHH OLEHKM MX CBOHCTB NPHMEHHTENBHD K 3JEMEHTAM 3HeKTDOIPHOOPHOrO
000Ly ICBaHKY;
- METOX(bI U3MEPEHAH CBCHCTB MaTePUAIIOB;
- HEPCIEKTUBHEIE TEXHOAOTHH lepepaboTKH MaTepHalloB B YCIOBHSX 3KCILTyaTALMH
2C u [THK.

B pesyabTaTe OCBOEHHSI AMCUMILUIHHBI y OOYYaroOmMXcs  JOMKHBI GLITE
cOpMHPOBAHBLI KOMIIETEHIHH:

Koxn HapmeHoBaHMie 001UX KOMITETEHITHI

OK 2 OpraHuz0BbIBaT: COBCTBEHHYIO NESTENLHOCTD, BHIGUPATD THIOBEIE METO b
¥ CII0CODEI BEITONHEHNS IPOQeCCHORATEHBIX 3384, OUEHHBATh HX
3(QPEeKTEBHOCTS W KAYECTBO.

OK 3 [IpEHMMATE pellleHus B CTAHAAPTHEIX K HECTAHIAPTHBIX CHTYAUMIX K
HECTH 3& HHX CTBETCTBEHHOCTD.
OK 4 OcvIIecTBIATE IOUCK B HCIIONb30BAHHE HH(pOPMalTHH, HEOOXOMUMOH ISt

3(QEXTEBHOIC BBINIOIHEHHA IPo(ecCHOHATHHBIX 3aad,
IpCheCCHOHATBFHOTO U JIMYHOCTHOTO Pa3BHTHS.

Koz HaeMeHoBaHEe DpodecCHOHATBHEIX KOMITeTEHIMH

O(QEKTABHO KCIIONB30BATE OCHOBHOE ¥ BCIIOMOTATENbHOe 0GOpYAOBaHIe

ITK 1.2.
W MATEpEAJEL.

K 1.12. OcyuecTBIATE HaTaaKy, HACTPOMKY, PETryIHPOBKY ¥ OIBITHYIO TIPOBEPKY
0000y/I0BaHMS B CHCTEM B 1a60pPAaTOPHLIX YCICOBHAX M HAa 06BEKTAX.

K 1.13. IIpeBou TS MOAKIFOUEHHE IPHGOPOB, PETHCTPAIIMIO HEOGXO(HMEIX
XapaKTELHCTUK U TapaMeTpoB H 00paboTKy MONYUYEHHEIX Pe3YABTATOB.

K 1.15. ObecneunaTh cOOIMOIeHNE TEXHUKN G2302CHOCTH HA

IIPOA3BOICTBEEHOM YYAaCTKeE.

IIK 1.16. | OcyInecTBIsTE KOHTPOJIh KA9€CTBA BHITONHIEMBIX paboT.

1.4. PexoMeHxyeMoe KOTHYECTBO Y2COB HA OCBOCHHE NPOrpamMMbl JHCIHITHHLI




MaxkcumaneHoH yae0H0 Harpy3ku obydaromerocs 120 wacos, B TOM duc.Ie:
- obs3aTensHCH ayIUTOPHON yueOHOH Harpy3ku odydaroiierocs 80 4acos;
-~ CaMOCTOATE.bHCH paboTrl obyuaromerocs 40 4acos.

2. CTPYKTYPA U TPUMEPHOE COLEPXAHUE YYEBHOU ONCLNITIINHBI

2.1. O6bem y4eOHOH AHCIMNIMHB! ¥ BHABI Y1eGHOH padoTh!

Bup yue6Hoit paGoThl Obvem
Yacos
Maxkcrmaabhas yaeOHaa Harpy3ka (Bcero) 120
O0s3aTenbHas ayIHTOPHAR YuyeOHaa Harpyska (Bcero) 80
B TOM UHCIIE:
n2a00paTOPHBIE 3aHATUS 28

TIPAKTHUCCKHC 3aHATHA -

KOHTPOJIBHBIC pa6CTI:I -

Kypcosast paboTa (rpoekr) -

CamocTosiTeqbHas padora obyuaruierocs (Bcero) 40
B TOM HHCIIE:
naboTa ¢ yueOHbIM TocobHeM 12
TIOATOTOBKA COOBIIEHHS IO TEME 10
OJTOTOBKA Mpe3sHTaImy, pedepara 8
MIOJITOTOBKA CPAaBHUTENBHBIX TaOIHI] 10

Hroropas arrectanusa B GopMe JudhepeHIIPOBAHHOIO 3auéTa
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3. YCJOBUSI PEA.TUSAIINU ITPOT'PAMMBI THCLAILITAHEBI

3.1. TpeGoranna K MMHAMAILHOMY MAaTEePHAIbLHO-TEXHHIECKOMY
ofecneyeHuo

Peanusanus nporpaMme! IUCLUILIAHEL TpeGyeT HalMuus yieGHOro kabuHeTa |
1adOPaTOPHY METEPHUAIOBEIEHMUS.

ObopynoBanue yuebHOro Kabuuera:
- COCaJIOYHBIE MECTA HO KOJWYECTBY 00yIaroImxCs;
- rabodee MecTO IIPEnONABATENA;
- KOMIUeKT y4eOHO-HAMTSIHAIX TOCcCoOmit «Matepuanosegenues.

TexHudeckue cpencrea oOyueHHs:
- KOMIBIOTEp C JIMIEH3HOHHBIM IpPOTPaMMHEIM  OOECIICUEeHHUEM |
MYJIbTHMEAUATIPOCKTCP.

Ob6opynosanre 1abopaTOpHH ¥ paGouHX MeCT 1a60paTOPHK:
- paboure MecTa I 00yIAIOMIHXCSL,
- pabodee MECTC NpPenoaaBaTeNs;
- KOMILIEKTH! 1&D0paTopHOro o6opyoBaHus NIt NPOBEASHUS Ta60paToOpHEIX
pabor:
«MHKpPOCKOMYEeCKHH METOI HCCIIEAOBAHMS JKENE30YTNEPORUCTHIX CIUIABOBY
«MexaHngecKUe UCIETAHUA METAIUIOB H CILIABOBY
«HMccnenosanue BIMAHAS TEPMHYECKOH 06paGoTKY Ha CBORCTBA MAaTEpPHATOE»
«3yuenne CTpYKTYp JTerHpOBaHHEIX CTajneii»
«TepMuueckas cOpaboTKa qHOpaTIOMHHMI»
«M3y4eHre MEKPOCTPYKTYP CIINABOB UBETHBIX METAILIOB
«M3yueHne XapaxTePUCTHK NIACTHYECKHX Mace»
«3aBHCHMCCTD 3JIEKTPHYECKHX CBONCTB NPOBOIHMKOBBLIX MATEpPHANOB OT
CTPYKTYPB! U XUMIHYECKOTO COCTaBa»
«Miccnenosanye BIMSHKA IHPHHEL 3aIPELIEHHON 30HbI HOIYHIPOBOIHUKOBEIX
MaTrepHaloB Ha XapaKTepPUCTHKHU IOIYIIPOBOJHHUKOBEIX TAOLOB»
«HccrneioBanye 3MEKTYOIPOBOTHOCTH TBEPABIX TUIIEKTPHKOB
«HccnenoBaHHe KOPPC3HH METAIIOB»

3.2. HagopmanuonHoe obecnieyenue 00yIeHHS

Ilepedens pexoMengyeMbIX y4eGHbIX H3faHuii, HATepHer-pecypcos,
AOUOJHMTEIbHOH JHTEPaATYPhI

OcnopHas nTepaTypa
I. Ilnomxux B.B. Marepuanopenerue: Yueouuk ms CI10.-3 - e mspanwe., nepepad ¥ mcm.- M.:

IOpaiit, 2018.-463c.- (IlpodeccuonansHoe 0bpazopanme)
2. Comnues FO.I1., Bonomkanuna C.A. Matepuanosenenne: YueGuux.- M.: Axanemus, 2018.- 496 ¢



I'pud Munobpaszopanus

3.®eruccs I'.IL., lapudymriur ©.A. MaTepranoBeeRue H TEXHOJIOTHS METALIOB: Y YeOHUK -
M.,2018.-624 c.

I'pud Munobpazosanus

4.9mexrpuieckie U KOHCTDYKIMOHHEIE MaTepralls! : Yueb. nocobue /B.H.BopoxyuH u p,-
M.:MactepctBo,2018.- 27€ c.
I'pud Muuobpazosanusn

JdononHuTeIEHAN THTEPATYPA

1 .Connues Y011 u ap. Merepuanosenenve : YueOHUK .- 8-¢ k311.- M.: Axanemus, 2018,- 496 ¢.-
(CITO)

I'pud @IV «®HUPO»

2.Bonkos I'M., 3yer B.M. Marepuanogesenue: YueGHIK s By30B.- M., 2019.- 400 c.
3.Komecos C.H , Konecor H.C. MarepnanoseieHre 1 TeXHOTOTHS KOHCTPYKIUOHHBIX MAaTEPHANIOB
Vuebnuk.- 2-e uza.- M.: Barcunimk., 2018.- 535 ¢.

I'pnd Munoopaszopanus

4. Hepenaxusa A.A. Matepranosenenue: YueOHuk.- M.: Akagemus, 20016.- 256 c.

5.borukus B.M. Matepuanosenesne :MVY 110 BBIIONHEHHIO KOHTPOIBHBIX H Ta00PATOPHBIX paGoT-
EropreBck, EATK,2019.- 77 c.

0.brruxun B.M., Mzoros O.1., Konuxuna Y. Texuonorus KOHCTPYKIHOHHBIX MATEPHANIOB : MeTox
yKa3zaHus II0 BEIIOIHEHHIO KOETPOIBHEIX padboT.- Eropeesck : EATK T'A |, 2018.- 47 c.

7.berakun B.M., Tapacos Marepzaanosenesne: MeTojudecKue yKkazaHus JUI1 CeMHHAPCKIX 3aHATH
1 abopaTopHbIX pador .-E-opsesck: EATK TA |, 2019.- 40 c.

8. berukua B.M. Marepuanosenesue: MeTos. peKOMEHIAINE HO M3YUSHHIO JHCLUILIAHDL.-
Eropeesck: EATK - dmmmat MI'TY T'A, 2018.- 13 ¢.

JNeKTPOHHEIE HOCOOns

hitps://yadi.sk/d/iZEyxtT-fbahvg - Marepnanosenenue. B.M. Beraxum.
MeTtoaudeckye VKa3aHHs [10 BEIIIONHEHHIO nabopaTopPHEIX pabor.

HNurepuer pecypenl

1. http://techno.x51.ru — Pazgen: gto Takoe ...(cBapxa)

2. www.ural-metal.info — Pazgener: I"'OCTe1, Mapku crany, CTais H CIUIaBs:
3. bup://www.modificator.ru/terms/material html - Martepuanosezenne.
JlnTeliHoe Mpou3BoACTBO. MICTOPHS pa3BUTHA MaTePHATOBEEHM.

4. https://stadref.com/308270/tehnika/svoystva metallov splavov

- CBoHiCcTBa METaNIIOB | CILIABOB.




4. KOHTPOJIb N1 OIIEHKA PE3YJbLTATOB OCBOEHHS YUEBHOM

TACTIATLIAH I

KOHTpOJIb H CUEHKA PE3YIIBTATOB OCBOCHHI HHUCIHILIMHEL OCYILICCTBIACTCA

IpernogapareieM B aponecce

I[IPOBEJICHHS

nabopaTopHbIX  pabor,

TECTHPOBaHHA, & TaKXKe BBIIOIHEHNT 06y‘{aIOHII’ZMPICSI HHIOHBHANYAIBHBIX

3aJaHuH, IPOEKTOB, KCCITeTOBANMI

PesyabraTnl 06yseHus (0CBOCHHBIC
YMEHHS, YCBOEHHbIE 3HAHHSA)

DopMBI H METOABI KOHTPOJISI U
ONEHKH Pe3yJbTaTOB 00yYeHHs

OCBOCHHBIC YMEHHA:

TEKYLUIHH KOHTPOJIL

- pacmo3Hapare ¥ KIACCH(UIMPOBATH
KOHCTPYKIIMOHHEBIE H CHIPBEBbIE MaTepHaJIbl
09 BHEIIHEMY BHIY, IIPOMCXOMKICHHIO,
CBOHCTBaM

- mabopatopHsle paboThI
- HHAUBHTyallbHbIC 3a0aHAs

- MOAOHpaTh MaTepHaTIhl M0 ¥X Ha3HAYEHHIO
¥ YCJIOBHSAM 3KCIUTYATANMH IS BEITIONHEHMS
pabor

- nabopartopHsle paboTh
- TECTHDOBAHHUE

- BBIOHpaTh M pacIH(QPOBBIBATL MAapKH
KOHCTPYKIIOHHSIX MATEPHAJIOB

- nabopaTopHEIe pPaboTHL
- MHAMBUAYaNbHBIE 3aaHHT

- OIIPpEHEIATE TBEPHOCTE METALIIOB

- nabopaTopHble paGoTHI
- 0(hOpMIIEHHE [IPOTOKONA
HCIBITAHUN

- OIIPEAEIATE PEKHMMEL OTXKHa, 3aKalIKH |
OTITYCKa CTalIl

- 1abopaTopHEIe PadOTE
- MHIMBHUAYaIbHbIE 3a0aH1s

- IIOAOMPATh CIIOCOOB! M peXuMBbl 00paboTKH
META/UIOB (JIMTBEM, TaBIEHHEM, CBapKoOi,
pe3andeM MW Ip.) U HU3TOTOBJIEHMS
Fa3NUYHEIX Aerareit

- BBIOOD M3 TaONHMU CTAHIAPTHEIX
3HAYEHHH [apaMeTpoB
- TECTUPOBaHHE

- 0DOCHOBAHHO

3NEKTPOTEXHUYE KX
ofecnevyeHus paborocnocoOHOCTH
KOECTPYKIAH 7 3JIEMEHTOB
snexTpudummposanueix  cucrem (3C) wu
IIHIOTaXHO-HABKTAIMCGHHOTO KOMILIEKCa
(I.HK) B COOTBETCTBHH c 1704
(VEKIHMOHABHEIM HasHAuYEHHEM

IPOBOJUTE  BBIGOp
MAaTepHalioB  JJIs

- naboparopHsle paboTs
- TECTHPOBaHKE

- cobnmrojaTk IPUHIMIEL  3KCIUyaTalyH
sneMenToB M y310B 2C u [THK ¢ yueTom
H3MEHEHHH  CBONCTB  MarepualoB  II0[
BO3ACHCTBHEM HKCIUTYaTal[AOHHBIX
axTopoB

- naboparopHbie paboTel
- TECTUPOBaHUE




YCBOCHHBIEC SHAHHAL

- OCHOBHBIE BHIBI KOHCTPYKIIHOHHBIX H
CBIPLEBBIX, METAIJITHIECKHX H
HEMETAIINMUIECKUX MarepHalloB

- KOHTPOJIEHBIE BOMPCCEHL

- KIaccurKaLpio, CBOHCTBA, MAPKHUPOBKY H
001acTh  IIpUMEHEHVS KOHCTPYKIMOHHBIX
MaTepHajoB, MPHHUMIE UX BEIGOpa s
IIPAMEHEHHs B IPOU3BOACTRE

- IIMCBMEHHEIH oIpocC

- OCHOBHBRIC CBEIEHHA O Ha3zHadeHWH M
CBOMCTBaX METaIIICB 41 CIIIaBOB, 0
TEXHOJOTHM KX IPOH3BOACTBA

- TECTUPOBaAHHES

- OCOOCHHOCTH CTPOSHHS METAJUIOB U HX
CIIIAaBOB,  3aKOHOMEPHOCTH  IPOLECCOB
KPHCTAJUIM3aLUH ¥ CTPYKTYPOOOpa30BaHMs

- HFHAWBH YAl BHBIC 38 08HHA

- BUJBI 00pabOTKH METAJIOB M CIIIaBOB

- TECTHPOBAHUE

- CYLIHOCTh TEXHOJOTHYECKHX IPOIECCOB
JIUThS, CBapKH, oOpabOTKH  METAJIOB
JABIeHHEM H Pe3cHHEM

- TECTHPOBaHUE

- OCHOBEI TepMOOOPabOTKH METAIIOB

- HHOWBY IYAJILEHBIE 3a0aHUA

- CIIOCOOBI 3aIKMTE METAIOB OT KOPPO3UH

- KOETPOJIGHbIC BOIPOCEI

- TpeboBaHMI K XauecTBy o00OpaboTKu
Jeranei

- KOHTPOIBHBIE BOMPOCHI

- BHABI H3HOCA ASTaNIeH U Y3II0B

= KOHTPOJILHBIE BOTIPQCHI

- OCODEHHOCTH CTpPOCHHS, HA3HAYEHHUA U
CBOMCTBA PasIHYHBIX TPy
HEMETaJNIHIECKHX MaTepHaIOB

- TECTHPOBAHUE

- CBOMCTBa CMAa3QYHLIX U a6paBHBHBIX
Ma”CpHaI0B

- KOHTPOJIEHBIE BOHPOCTHI

- KIacCHQUKAIMI0 M CIOCOOBI IIONydYeHHs
KOMIO3MIIMOHHBIX MATEPHAIIOB

- KOHTPOILHBIE BOIIPOCHI

- (QyHIaMEHTATBHBIZ  OCHOBEI  TEOPHU
COBPEMEHHBIX 3IIEKTPOTEXHUYECKUX
MaTepHalloB X KPUTEPHH OLIEHKH UX CBOHCTB
IPHMEHUTENHHO K 3IIEMEeHTaM
SNEKTPOIIPHOOPHOI0 0DOPYOBAHHUS

- TECTHL OBaHHE

- METOZIbI H3MEpPeHHi CBOHCTB MAaTepHATIOB

- TECTHPOBAHUE

- IISpCIEKTHBHBIE TEXHOJIOTHH TrepepaboTKu
MaTepHAIOB B YCIOBHAX dKcIUTyaTtanuu OC 1
IMTHK

OK 2- 4; TIK 1.2; IIK 1.12; TIK 1.13; TIK
1.15; TIK 1.16;

- KOHTPONBHBIE BOIIPOCH
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