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IMPpOU3BOJCTBA MW OKCIUIyaTalluh, W HNX BJIUJIHHUC Ha CBOICTBa MaTepuaioB.

1. lleanb ocBOeHNSI AUCUUILIHHBI
Lenpi0 TUCHMITIIMHBI SIBIISIETCS CO3[aHNe WH(POPMAIMOHHON 0a3bl AJs 1eJIecO00pa3sHOCTH U
BO3MOXKHOCTH HMCIOJIB30BaHMS MaTe€pHaia W €ro BHIOOp MPUMEHHUTENBHO K 33aJaHUSM, YCIOBHUSM, a
TaKXe JUIs pa3pabOoTKU TEXHOJIOTUU ero 00pabOTKH.
3amayeld M3y4eHHs IUCHMIUIMHBI SIBISIETCS PACKPhITHE (U3UYECKON CYIIHOCTH SIBICHHIH,
OPOUCXOAIIMX B MaTepuanax MpHU BO3MCHCTBUM Ha HUX PAa3IUYHBIX (PAKTOPOB B YCIOBHUSX

YcTa”HoBieHue

3aBUCUMOCTH MEXJYy COCTaBOM, CTPOEHHEM U CBOMCTBaMHM MaTepuanoB. M3yueHue Teopuu u
MPAKTUKKA TEPMUYECKOM U XUMHKO-TEPMHYECKOH OOpabOTKM U JAPYruX CIOCOOOB YIPOYHEHHUS
MaTepHajoB, 00ECIEUNBAIONIMX BBICOKYIO HAJEKHOCTh JeTaleil MalllWH, WHCTPYMEHTa M APYTUX

U3JEINI.

MaTcpHraJioB, UX CBOMCTBA U 00JIaCTH MMPHUMCHCHUA.

2. Mecro nucuuninnbl B crpykrype OIIOII BO

Kpr 633preTC${ Ha JUCHUIIIMHAX: «MaTCMaTI/IKa», «Dusukay.

I/I3yquHe OCHOBHBIX TIpYyIIl COBPEMCHHBIX MECTANIMYECKUX W HEMETATNIMYCCKUX

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3ynbTaThl OOYYEHHs] MO IUCHUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesyasTatamu ocBoeHus: OI1OII (koMmeTeHIIMAMU U UHANKATOPAMH JOCTHKEHUSI KOMITETCHIIH )

®opMupyemble
KOMITETEHITHH (KO,
coliepKaHne
KOMITCTCHITHH )

[Tnanupyembie pe3yabTaThl 00yUYCHHUS MO AUCIUILTHHE, B

COOTBCTCTBUU C MHAUKATO

POM JOCTHXXCHUA KOMIICTCHIITUN

MunukaTop 10CTHKEHUS
KOMIIETCHILIUHA

Pe3ynbraThl 00y4eHus o
JIUCHIUTUINHE

HanmenoBanue
OIICHOYHOTO CPENICTBA

OIIK-1 Criocoben
MIPUMCHSTh
COBpPEMCHHBIC

OIIK-1.1 ObocHOBEIBaeT
MPUMEHECHHUE ChIPHEBBIX U
SHEPIreTHUCCKUX PECYPCOB B

- 3aBUCUMOCTHU MEX]Ly COCTaBOM,
CTPOECHHMEM U CBOICTBAMHU
marepuanos (OITK-1.1)

BOIIPOCHI K
nabopaTopHOit pabore,
BOIPOCHI K UTOTOBOMY

Y4acTBOBAaThH B
pa3paboTKe MPOEKTOB
$51e3 (SN10507
MalTHHOCTPOEHUS

HOPMAaTHBHYIO
JOKYMEHTAIHIO,
CIPaBOYHYIO HH(POPMAIIHIO
JUIS1 IPOEKTUPOBAHUS
U3J1eIM MalllMHOCTPOEHUS

Ha3HAYUTh BUI U PEKUMBI
00pabOTKH C HENBIO MOTYYCHHUS
3a/1aHHOM CTPYKTYpPBbI U CBOHCTB,
00eCTIeYNBAIOIINX BBICOKYIO
HaJIe)KHOCTh U JI0JITOBEYHOCTh
m3nenuii (OT1K-9.1)

- IPUMEHSTh METOJIbI
CTaH/IAPTHBIX UCIBITAHHUH 110
OTIpEJICNICHUI0 (hU3HKO-
MEXaHMYECKUX CBOMCTB
MaTepualioB ¥ FOTOBBIX U3AETHH
(OIIK-9.1)

9KOJIOTHYHBIE U MAaIIHHOCTPOCHUHT - METOBI CTAaHAAPTHBIX TECTHPOBAHHUIO
6e30MacHbIe METOBI UCTIBITAHUI 110 OTIPEAEICHUIO
panuoHaIHLHOTO (U3MKO-MEXaHMYECKUX CBOMCTB U
UCTIONIb30BAHUS TEXHOJIOTUUECKHX MOKa3aTeNeH
CBIPBEBBIX U HCTIONIb3YEMBIX MATEpHAJIOB .
9HEPTreTHYECKUX (OIIK-1.1)
pecypcoB B
MAaIIMHOCTPOSHHUN
OIIK-9 Cnocoben OIIK-9.1 [Ipumensier - MPaBHJIHHO BHIOpATh MaTepHal, BOIPOCHI K

nmabopaTopHOii padore,
BOIIPOCHI K UTOTOBOMY
TECTHPOBAHHIO

IIK-1 Cnocoben
OCYIIECTBIISATH
TEXHOJIOTHYECKYIO
MOATOTOBKY
MPOM3BOJICTBA
MAITHHOCTPOUTEIbHBIX
W3IeNui cpeaHeit
CII0)KHOCTH

I1K-1.2 PazpabarsiBaet
TEXHOJIOTHYECKHUE MTPOIECCHI
M3TOTOBJICHHS
MAaIIMHOCTPOHUTEIBHBIX
u3Jeaui cpeHen
CJIO)KHOCTH TP Pa3IAIHBIX
THIAX TPOU3BOICTBA

- HaBBIKAMHU PAllMOHAILHOTO
BBIOOpA MaTepHaIoOB U METOJIOB
00paboTku npu oOecreueHNN
BBICOKOI TEXHHKO-
HKOHOMHYECKOH 3 PEeKTUBHOCTH
(TIK-1.2)

- METOJIaMH TIOJTy4YEHUsI 1
00paboTKN MaTepuasoB C IENbI0
WU3rOTOBJICHUS U3AEIUI

HeoOxoaumoro kadectra (ITK-1.2)

BOIPOCHI K

naboparopHoii pabore,

BOIPOCHI K UTOTOBOMY
TECTHPOBAHHIO




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mast TpPyA0€MKOCTh TUCHIHUTUINHBI COCTaBISET 6 3a4eTHRIX eUHMIL, 216 Jacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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Oco0eHHOCTH aTOMHO- 2 | 412 16 rect
KPUCTALTIIECKOTO
ctpoenus. Kpucrannuzamus
MEeTAJIIOB. MeTo b1
WCCIIETOBAHUS
OO11ast TeopHs CIUIaBOB. 2 | 4] 2 12 Tect
Crtpoenue, KpucTauii3aIus
U CBOICTBA CILIaBOB.
JlnarpaMMBsl COCTOSIHHSL.
XKeneszoyrnepoaucToie 2 12|12 |8 8 oraermo
TabopaTopHOK
cruiaBbl. J{luarpamma pabore, TecT
COCTOSTHUS JKEJIe30-YTIIePO/I.
Cramu. Yyrynsl. Ctpoenue,
CBOICTBA, Ki1accu(uKanus u
MapKUpPOBKa CTalel u
YyT'YHOB.
Bunel repmuueckoit 2 16|28 7 oraerno.
nabopaTopHOH
00pabOTKH METAIIOB. pabore, Tect
TexHoOMOrHMYECKHE
0COOEHHOCTH 1
BO3MOYXHOCTH OTXKUTa,
HOpMAaJTH3aIuH, 3aKaIKU |
OTITyCKa.
XUMHUKO-TEpMUYECKast 2181 4 10,35 TeCT
00paboTka cTanw,
IEMEHTAIVs], a30TUPOBAHUE,




HUTPOLIEMEHTAIIUS 1
i dy3noHHas
METaJUTA3ALHS
Bcero 3a cemectp 108 | 24 | 12 | 16 2,4 10,25 53,35 3au.

6 KoHCTpyKIIMOHHBIC 318|128 1,65 Hagg:ifo‘;‘; i
Marepuaiibl. JlerupoBaHHbIE pabore, Tect
cranu. IHCTpyMEeHTanbHBIE

ctanu. TBep/bie CIJIaBbl.
CBepxTBep/pie MaTEpUATIBI.
Koppo3uonHocToiikue craiu
u cruasbl. JKaponpouHblie
CILJIaBbI U CTAJIU.
7 | LlBeTHbIE MeTAIUIBI U CITaBbl | 3 | 8 8 6 oraerno.
n1abopaTopHOi
Ha UX OCHOBE. TUTaH U ero paBore, TecT
CIUTaBbl. AJTFOMUHUHN U €T0
cIj1aBbl. Maruuii u ero
criaBbl. Menib M €ro
CILJIaBBI.
8 KoMno3unuonHslie 31816 20,95 Tect
MaTepHuabl.
Hemeramnmueckue
MaTepHuabl.
Bcero 3a cemectp 108 | 24 | 8 | 16 44 1035| 28,6 OKk3.(26,65)
Hroro 216 | 48 | 20 | 32 6,8 | 0,6 | 81,95 26,65

4.1.2. CogeprxkaHue QTUCHUILIHHBI

4.1.2.1. IlepeyeHnb JieKUM i

Cemectp 2
Pasoen 1. Ocobennocmu amomno-kpucmaniuyecko2o cmpoenus. Kpucmannuzayus memannos.
Memoowi uccneoosanus
Jleknus 1.

Oc00EHHOCTH aTOMHO-KPUCTAIITUYECKOTO CTpOoeHus (2 Jaca).
Jleknus 2.

Kpucrannuzanust metaninoB. Metos! uccnenoBanus (2 yaca).
Pazoen 2. Obwasn meopus cniasos. Cmpoenue, Kpucmaiiuzayus U c80UCmMea cniasos. [Juaspammol
COCMOsHUAL.
Jlekums 3.

O6mas Teopus cmiaBoB. CTpoeHue, KpUCTaIM3allkis U CBOMCTBA CIIaBoB. JluarpaMmbl
COCTOSIHHSI CTUIaBOB (2 vaca).
Jleknus 4.

Harpyska, nanpsbxkenue, nedpopmanusa. Mexanndyeckue cBoicTsa (2 vaca).
Pasoen 3. JKenezoyenepooucmeie cniagol. JJuazpamma cocmoanus xecenezo-yenepoo. Cmanu.
Yyeynvl. Cmpoenue, c80Ucmea, KIACCUGuUKayus u MapKupoeKka cmaeti U yy2yHos.
Jlekumus S.

XKenezo-yriaepoaucteie crjassl (2 yaca).
Pa3zoen 4. Buovl mepmuueckoii oopabomxu memannos. Texnonozuueckue ocobeHHOCMuU U
B03MONCHOCIU OMICUSA, HOPMATUZAYUU, 3AKATKU U OMNYCKA.
Jlexknus 6.

JlnarpaMma cOCTOSTHUS kKene30-yriiepoa (2 Jaca).
Jlekuus 7.

Cramu. Knaccuduxkanus, MapkupoBka (2 gaca).



Jlexnus 8.

Uyrynsl:. luarpamma xeneszo-rpadut. CTpoeHue, CBONCTBA, Kiaccu(PUKalus 1 MapKUPOBKa
4yryHOB (2 Jaca).
Paszoen 5. Xumuxo-mepmuueckas obpabomka cmanu, yemeHmayus, azomuposarue,
HUmpoyemeHmayus u OUp@dy3uoHHas MeMarIu3ayusl
Jlexnus 9.

Bunsl Tepmuueckoii 00paboTku MeTayuioB (2 yaca).
Jlexuus 10.

OCHOBBI TEOpHH TEPMHUUECKOM 00paboTKH cTanu (2 yaca).
Jlexuus 11.

OCHOBBI TEOPHH TEPMUYECKOM 00paboTKH cTanu (2 yaca).
Jlexuus 12.

TexHoMOTrHYECKE 0COOCHHOCTH M BO3MOKHOCTH OTKHTa M HOpManu3anuu (2 aca).
Cemectp 3
Paszoen 6. Koncmpykyuonnvle mamepuansl. Jlecuposannvie cmanu. Mncmpymenmanshvie cmau.
Tsepovie cnnasvl. Ceepxmeepovie mamepuanvl. Kopposuonnocmotixue cmanu u cniasol.
Kaponpounvle cnnagel u cmanu.
Jlexuus 13.

TexHonmornueckre 0COOEHHOCTU U BO3MOXKHOCTH 3aKaJIKU M OTITycKa (2 Jaca).
Jlexuus 14.

XUMUKO-TepMUYEcKasi 00paboTKa cTainu (IleMEHTAIHs, a30THPOBAHNE, HUTPOIIEMEHTAIUS U
muddy3nonHas Metannuzanus) (2 yaca).
Jlexknusn 15.

MeTob1 yIpOo4YHEHUs METAIIOB (2 yaca).
Jlexknus 16.

Koncrpykunonnsie matepuainsl (2 yaca).
Pazoen 7. [{eemnvie memannwt u cniasvl Ha ux ocnoge. Tumawn u e2o cniagvl. AMIOMUHUL U €20
cnaasvl. Maznuil u e2o cnnasvi. Meow u e2o cniagoi.
Jlexkuus 17.

JlerupoBaHHbIe cTanu (2 yaca).
Jlexkumus 18.

KopposuonHocToiikue ctanu u cruiaBbl. JKapompouHble CTaIN U CIUIaBHI (2 Yaca).
Jlexnusa 19.

WNuctpymenTanbhblie ctanu. TBepable ciiaBel. CBepXTBep/Iple MaTepuasl (2 yaca).
Jlexnus 20.

[[BeTHBIE METAIIIBI U CIUIABBI HA UX OCHOBE.. TUTaH M €ro CIUIaBhl (2 yaca).
Paszoen 8. Komnosuyuonnvlie mamepuanvl. Hememannuueckue mamepuansi.
Jekmnua 21.

ATIOMHUHUH U €T0 CIutaBbl. Meb U ee crutaBbl. Marnuii u ero cruiaBsl (2 daca).
Jekmnusa 22.

Kommosumnmonnsie Matepuansl. MaTepualibl TOPOIIKOBOW METAILTypruu (2 yaca).
Jlexnus 23.

[TopucTsie KOHCTPYKITMOHHBIE U SJIEKTPOTEXHUUECKHE MaTeprasl (2 Jaca).
Jlexkuus 24.

Hemeranmmmueckue maTepuansl (TutactMacca, pe3nHa, CTekino) (2 gaca).

4.1.2.2. IlepeyeHb NPaKTHYECKUX 3aHATUH
Cemectp 2
Paszoen 1. Ocobennocmu amomuo-kpucmaniuiecko2o cmpoenus. Kpucmannusayus memannos.
Memoovwr uccreoosanus
IIpakTH4eckoe 3ansaTue 1
HccnenoBanne MUKpOCTPYKTYpHI JIETUPOBaHHBIX cTaie (4actp 1) (2 yaca).



Pasoen 2. Obwas meopus cnnagos. Cmpoenue, KpUCMAIIU3ayus U c6OUCMEa cniagos. /luazpammol
COCMOsIHUAL.
IIpakTH4eckoe 3ansTHE 2

HccnenoBanue MUKPOCTPYKTYPHBI JIETHPOBAHHBIX cTajiel (4acTh 2) (2 "aca).
Pasoen 3. JKenezoyenepooucmeie cnaagol. JJuazpamma cocmoanus xcenezo-yenepoo. Cmanu.
Yyeynoi. CmpoeHue, c80UCMEa, KIACCUDUKAYUS U MAPKUPOBKA CIAell U YYZYHO8.
IIpakTuyeckoe 3ansaTHe 3

HccnenoBanue MUKPOCTPYKTYPHBI JISTHPOBAHHBIX cTajiel (4acTh 3) (2 vaca).
Pasoen 4. Buovl mepmuueckoti oopabomku memannos. Texnonocuueckue ocobenHocmu u
B03MONCHOCU OMIHCUSA, HOPMATUZAYUU, 3AKATKU U OMNYCKA.
IIpakTuyeckoe 3ansaTue 4

HccnenoBanue MUKPOCTPYKTYPHBI JaTyHH, CUITyMUHA, OpoH3bI (dacTh 1) (2 gaca).
Pasoen 5. Xumuko-mepmuueckas obpabomka cmanu, yemeHmayus, azomuposanue,
HUmpoyemeHmayus u Oug@y3uonnas memaiiuzayus
IIpakTuyeckoe 3ansaTHe 5

HccnenoBanme MUKpOCTPYKTYpHI TaTyHU, CHITyMHHA, OpoH3bI (4acTh 2) (2 yaca).
IIpakTHyeckoe 3aHsATHE 6

Tepmudeckas 00paboTka AropanroMuHus (dacth 1) (2 yaca).
Cemectp 3
Paszoen 6. Koncmpykyuonnvle mamepuansl. Jlecuposannvie cmanu. Mncmpymenmanvhvie Cmaiiu.
Tsepovie cnaasvl. Ceepxmeepovie mamepuanvl. Kopposuonnocmotuikue cmanu u cniaewl.
Kaponpounvle cniagvl u cmanu.
IIpakTuHyeckoe 3ansitue 7

Tepmuueckas 00paboTka AroparoMuHus (dacth 2) (2 gaca).
Paszoen 8. Komnosuyuonnvie mamepuanvl. Hememannuueckue mamepuansi.
IIpakTnyeckoe 3ansTue 8

Bnusiare KOHIIEHTpaTopa HAPSHKEHHUS Ha COMPOTUBIICHNE TUIACTMACC TIPH YIapHOM H3THOE
(dactb 1) (2 gaca).
IIpakTHyeckoe 3aHsATHE 9

Brnusinue KoHIIEHTpaTOpa HaMpsHKeHUsI Ha COMIPOTUBIIEHHUE TIACTMAcC MPH YAAPHOM U3THOE
(vacTb 2) (2 yaca).
IIpakTyeckoe 3ansaTue 10

Bnmsiare KOHIIEHTpaTOopa HAPSHKEHHS Ha COMPOTUBIICHNE TUIACTMACC TIPH YIapPHOM H3THOE
(uacThb 3) (2 yaca).

4.1.2.3. Ilepeuennb J1a00paTOPHBIX padoT

Cemectp 2
Pazoen 3. XKenezoyenepooucmeie cnaaswi. [{uacpamma cocmosinus sxcenezo-yenepoo. Cmanu.
Yyeynvl. Cmpoerue, c60Ucmed, KIACCUGuUKayus u MapKuposKa cmaetl u 4y2yHos.
JlabopaTopnas 1.

Brnusinue xonoaHo# miacTudeckoii qeopMaIiui ¥ peKpUCcTaTu3aliy Ha CTPYKTYPY U
MEXaHWYECKHUEe CBOMCTBA cTaiu (4 yaca).
JlabopaTopnas 2.

JlmarpaMma COCTOSTHUSI CHCTEMBI JKeJie30-yriepo (4 vaca).
Pa3zoen 4. Buovl mepmuueckoii oopabomxu memannos. Texnonozuueckue ocobeHHOCMU U
B03MONCHOCIU OMICUSA, HOPMATUZAYUU, 3AKATKU U OMNYCKA.
JlabopaTopnas 3.

MukpocTpyKTypa 4yryHoB (4 4aca).
JlabopaTopnas 4.

OrnpeneneHne KPUTHUECKUX TOUYECK U TepMHUUecKasi 00paboTKa yriiepoaucTon crtanu (4 Jaca).



Cemectp 3
Pazoen 6. Koncmpykyuonunvie mamepuanvl. Jlecuposanuvle cmanu. Uncmpymenmanvhvie cman.
Tsepovie cnaaswvl. Ceepxmeepovie mamepuansl. Kopposuonnocmoiikue cmanu u cniagul.
Kaponpounvle cnnagel u cmanu.
JlabopaTopnas 5.

Bnusinue Tepmudeckoii 00pabOTKU Ha CTPYKTYPY U MEXaHMUYECKHE CBOMCTBA cTaiu (4 yaca).
JlabopaTopHnas 6.

MUKpOCTPYKTYpa TEPMHUYECKH 00paOOTaHHBIX YIJICPOAUCTHIX CTaleH (4 Jaca).
Paszoen 7. Lleemnvie memannvl u cniasvl Ha ux ocnoge. Tuman u e2o cniuasvl. Anromunuii u e2o
cnaasvl. Maznuil u e2o cnnasvi. Meos u e2o cniagoi.
JlabopaTopnas 7.

Omnpenenenre NpOKaIUBAEMOCTH CTalu (4 Jaca).
JlabopaTopnas 8.

MuKpoCTpYyKTYpBI IIBETHBIX CILIAaBOB (4 daca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOE o0ecneueHre CAMOCTOATEIbHOM

padoThbI

[lepeuenb TeM, BBIHECEHHBIX HA CAMOCTOATEIbHOE U3YUCHHE!
1. ATOMHO-KpPHUCTAJUINYECKOE CTPOECHUE METAILIOB.
2. OTnuune KpUCTAIIIMYECKOTO Tejla OT aMOp(HOTo0.
3. Dnements! kpuctauiorpadun, [Tomumopdusm.
4. NedexTbl KpUCTANINYECKOTO CTPOCHUSI METAIIIOB.
5. Teopernueckas u (akTHueckas TeMIeparypa KpUCTAJUIM3ALUH, CTEIEHb MEPEOXJIAXKACHUS U €€
BIIMSIHME HA BEJINYMHY 3€pHAa.
6. Kpucramnmsanus B Maneix 1 001bmux o0beMax. CTpoeHHe CIUTKA.
7. Bunsl nedopmaruu - ynpyras u riacTuyeckas.
8. MexaHu3Mbl IJIaCTUUECKOH AeopMaliii — CKOJIbKEHUE U JBOMHUKOBAHUE.
9. Ponp gucnokanuit mpu aepopmanmu MeTauia. BausHuHe IutacTudeckod nedopmanud  Ha
CTPYKTYpY U CBOMCTBa MeTasuia. TekcTypa.
10. SIBneHus BO3BpaTa M PEKPUCTAIUIM3ALMM, BBI3BAHHBIE HAarpEeBOM XOJOJHOJAE(POPMHUPOBAHHOTO
MeTaia. Temneparypbl Hauana v KOHIA peKpUCTAIIN3aIUH.
11. BnusHue cTemeHW MpeaBapUTENIbHOW XOJNOJHOW nedopMallii Ha BEIMYMHY 3€pHa IOcIie
PEeKpUCTAIIIN3ALIY.
12. TloHsATHE XONOAHON U TOpsAYEH MIACTUYECKOH Aeopmarum.
13. Onpenenenre MPOYHOCTHBIX W IJIACTUYECKUX XapaKTEPUCTUK METAJUIOB IMPH HCHBITAHUSIX Ha
pacTsKEHHeE.
14. Ilpenen mpo4YHOCTH, MpEeNl TEKYYeCTH, OTHOCUTENbHOE YAJUHEHHE, OTHOCUTEIBHOE CY)KEHHUE.
Omnpenenenne TBEPAOCTH Pa3INYHBIMU METOAAMH.
15. Omnpenenenue ymapHoW Bs3KOCTH. OrmpenesieHHe YCTATIOCTH METAIOB T eXHOJIOTHYECKUE
UCTIBITaHus (TIPOOBI).

Jlis caMoCTOSITENIbHOM paboThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHUS [0 OCBOCHHIO
JUCLUIUINHBI ¥ U3JIaHUS U3 CIMCKa PUBEJCHHON HM)KE OCHOBHOM U TOTIOJIHUTEIBHON JIUTEPATYPBHI.

4.1.2.5. IlepeueHb TeM KOHTPOJbHBIX padoT, pedepartos, TP, PT'P, PIIP

He mnanupyercs.

4.1.2.6. IlpumepHbIii IepevyeHb TeM KyPCOBBIX PadoT (IPOEKTOB)
He mnanupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Tpynoem- [paxkru- | Jlabopa- Beero Popma
Jlek- Koncyb- (KOHTAK- NPOMEKYTOYHOTO
KOCTb, qyecKue TOPHBIE Konrt- CPC,
Cemectp nuu, TaNMs, THast KOHTpOJs (3K3.,
yac./ 3a4. 3aHATUS, | padoThl, poJb,4ac. Jac.
gac. qac. padora), 3a4., 3a4. C 01I.)
ea. gac. qac.
qac.
108/3 4 2 4 2 0,5 12,5 91,75 3a4.(3,75)
108/3 2 2 4 1 0,6 9,6 89,75 IK3.(8,65)
Hroro | 216/6 6 4 8 3 1,1 22,1 181,5 12,4
4.2.1. CTpykTypa IMCUUILJINHBI
KoHnrakTHas pabora
o0yyaromuxcs ¢ <
MeIaroru4YecKuM pabOTHUKOM )
Lg ®opMa TeKyLIero
g‘ KOHTpOIs
& < YCIIEBa€MOCTH
=
Ne 3 A (1o HezenAM
Pazgen (Tema) nUCHMIUTHHBI g =]
m\i S - = ~ o cemectpa), popma
@) = £ = S POMEKYTOIHOM
=S © ¥ - 5 arTecTanuu(Io
S a | & 0 § q g ceMecTpam)
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= =) = 5 ~ = S
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1 Oco0eHHOCTH aTOMHO- 5 2 20 TECT
KPUCTAJUTMYECKOTO
ctpoenus. Kpucrannuzamnus
MeTaLIoB. MeTomp!
HCCIEI0BAHUS
2 OO01mast Teopus CIIaBOB. 5 20 TeCT
CtpoeHue, KpucTau3anus
M CBOICTBA CIIJIABOB.
JlmarpaMMsl COCTOSIHMSL.

3 XKenesoyrnepoaucroie 5 2 | 4 10 OTYET 1O
cruiaBbl. Jluarpamma nabopaTopHOit
COCTOSIHUS 3K€JIE30- pabote, TecT

yriepoa. Cramu. YUyryHsl.
Crpoenue, CBOICTBa,
KJaccuukanms u
MapKUpPOBKa CTalel u
YYT'YHOB.
4 Buer Tepmuyeckoit 5 2 30 TECT
00paboOTKK METAJIIOB.
TexHomorunueckue




O0COOCHHOCTH H
BO3MOKHOCTH OTKHTa,
HOpPMAaJTM3aIuH, 3aKaIKH 1
OTITyCKa.

XUMHKO-TEpPMHUYECKAs
obOpaboTka cranmy,
[EMEHTAIHS,
a30THPOBaHUE,
HUTPOILIEMEHTAIINS U
g py3noHHAS
MeETaJUTA3aIUs

11,75

TECT

Bcero 3a CCMCCTD

108

0,5

91,75

3au.(3,75)

6

XUMHUKO-TEpMHUYECKast
00paboTKa cTaiu,
[IEMEHTAIHS,
a30THUPOBaHUE,
HUTPOIEMEHTAIIHS 1
mubdy3noHHas
METaJUTA3aLHUs

18,25

TCCT

Konctpykninonusie
MaTepuaisl. JlerupoBaHHble
cranu. lHCTpyMEeHTaNbHbIE

cranu. TBepable CIUIaBbI.
CBepxTBep/ple MaTepUaJIbL.
KopposuonHocTtoiikue
CTaJIM U CILIABBI.
JKapomnpounsle cruiaBbl 1
CTaJIH.

14

OTYET IO
nabopaTopHOI
pabote, TecT

LIBeTHBIE METAJIJIBI U
CIIJIaBBI HA UX OCHOBE.
TuTtaH u ero criaBbl.
AJTIOMUHHI U €70 CIIaBHI.
Marnuii 1 ero CILIaBHI.
Mens 1 ero criaBbL.

19

TECT

Kommno3ummonHsie
MaTepUAJIbI.
Hemerammmueckue
MaTepUaIblL.

38,5

TECT

Bcero 3a cemecTp

108

0,6

89,75

DK3.(8,65)

HUroro

216

1,1

181,5

12,4

4.2.2. CoaepkaHue TUCHMILIMHBI
4.2.2.1. IlepeyeHnb JeKUM

Cemectp 5
Pasoen 1. Ocobennocmu amomno-kpucmaniuveckoeo cmpoenus. Kpucmannuzayus memannos.

Memoowl uccneoosanus

Jlexnus 1.
Merammuaeckue matepuanbl. O01mas Teopus cruiaBoB. JluarpamMma COCTOSTHUS JKEIe30-

yriepoj. CTpoeHue, CBOMCTBa, Kilaccu(UKalys 1 MapKUpPOBKa cTalel U yyryHoB (2 Jaca).




Pa3zoen 4. Buovl mepmuueckoii oopabomxu memannos. Texnonocuueckue ocobeHHoCmu u
B03MONCHOCU OMIHCUSA, HOPMATUZAYUU, 3AKATIKU U OMNYCKA.
Jlexknus 2.

Buapl Tepmudeckoit 00paboTku MeTalIoB. XUMHKO-TEpMHUYecKas 00paboTka ctanu (2 Jaca).
Cemectp 6
Pazoen 7. Koncmpykyuonunvie mamepuanwl. Jlecuposanuvle cmanu. Mncmpymenmanvhvie cman.
Tsepovie cnaaswvl. Ceepxmeepovie mamepuansi. Koppozuonnocmoiikue cmanu u cniasol.
Kaponpounvle cnnagel u cmanu.
Jlexknus 3.

Koncrpykunonnsie matepuansl. JlernpoBanusie ctanu (2 daca).

4.2.2.2. IlepeyeHb NPAKTUYECKHUX 3AHATHI

Cemectp 5
Pazoen 3. Kenesoyenepooucmeie cnnaswl. [{uacpamma cocmosinus sxeneszo-yanepoo. Cmanu.
Yyeynoi. CmpoeHue, c80UCMEa, KIACCUDUKAYUSL U MAPKUPOBKA CIAell U YYZYHO8.
IIpakTnyeckoe 3ausTue 1.

HccnenoBanne MUKPOCTPYKTYpBI JISTUPOBAHHBIX cTanei (2 yaca).
CemecTtp 6
Paszoen 8. [[eemnvie memannvl u cniasvl Ha ux ocHoge. Tuman u e2o cniasvl. Anromunuil u e2o
cnaaevl. Maznuii u e2o cnnasvl. Meow u e2o cniagoi.
IIpakTnyeckoe 3ansiTue 2.

HccnenoBanne MUKpOCTPYKTYpHBI JJaTYHHU, CUITyMHUHA, OpoH3bI (2 yaca).

4.2.2.3. [lepeueHb 1a00paTOPHBIX PadOT

Cemectp 5
Pasoen 1. XKenezoyenepooucmule cnnagul. [Juazpamma cocmoanus sxceneso-yenepoo. Cmanu.
Yyeynvl. Cmpoenue, c6olicmea, Kiaccu@urayus u MapkuposKa cmaneil u 4y2yHos.
JlaGoparopnas 1.

JlnarpaMMBbl COCTOSTHHSI CHCTEMBI JKEJIe30-1IEMEHTUT U MUKPOCTPYKTYpa JKeJe30-
YIIIEPOAUCTHIX CIUIaBOB B PABHOBECHOM COCTOSIHUM (4 yaca).
Cemectp 6
Paszoen 2. Koncmpykyuonnvlie mamepuansl. Jlecuposaunvie cmanu. UncmpymenmanbHvle cmaiu.
Teepovie cnaasvi. Ceepxmeaepovie mamepuansi. Kopposuonnocmotixue cmanu u cniasbl.
}IT{GPOI’ZpOlIHble cniaevl U cmaiu.
JlabopaTopnas 2.

MHUKpOCTPYKTypa 4yryHOB (4 yaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecliedeHue CAMOCTOATEIbHOM

padoThI
IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITENIBHOE U3yUEHUE:
. Auddy3nonnslie u 6e311¢p G y3noHHbIE TPEBPAILIEHUS B CTAISAX.
. Hedopmarus u paspymieare. MexaHu3M MpOIECCOB.
. MexaHn4eckue CBOMCTBa MaTEpUAIIOB.
. CrtocoObl ynmpoyHEeHHs METAJIOB U CIIABOB.
. BnusiHue nerupyromumx 3J1eMEeHTOB Ha MPEeBpaLeHUs], CTPYKTYpPY M CBOWCTBa CTaJle.
. XMMHKO-TepMHuecKas 00paboTka.
. ABTOMaTHbIE, IIAPUKOIOAIIUITHUKOBBIE U IPY>KMHHO-PECCOPHBIE CTAIIH.
. [loBepxHocTHas 3akanka TBY.
9. UHCcTpyMEHTaNIbHBIE CTAIH JUIsl U3MEPUTEIHHOTO HHCTPYMEHTA.
10. MuHepano-kepaMHUECKHE U KEPAMUKO-METAJNINYECKUE MATEPHAIIBI.
11. AaTHdpuKIHOHHBIE MaTepUaibl (0a00UTHI, OPOH3bI, KOMIIO3UIIMOHHBIE MAaTEPUAIIbI).
12. MapreHcuTHOE IpeBpalieHue B ctainsx. O6paboTka X01010M.
13. ITamnoBbIe cTaH.
14. IlpruuHBl BOSHUKHOBEHHSI BHYTPEHHUX HANPSHKECHUN TIPU TEPMHUUECKON 00paboTKe.

O JN N KW~



15. Tepmo-mMexanndeckas 00paboTKa CTajei.

16. Biausinue JIETUpyIOMKUX 3JIEMEHTOB HA MAPTEHCUTHOE MPEBPALICHUE W KOJTMYECTBO OCTa-
TOYHOT'O ayCTEHUTA.

17. Hemeramnuaeckue MaTepuaibl (K€, KpaCKu, TEPMETHKH ).

18. Marepuaiibl aOpa3suBHBIX HHCTPYMEHTOB.

19. KoMIio3uIinoHHbIE MaTEpUATIBI.

20. Briusinue Jerupyrommx 3JI€MEHTOB Ha MPEeBpaIeHUe TP OTITYCKE 3aKaJICHHOM CTalu.

Jlis caMOCTOSITENIbHOM pa0oThl HCMOIBb3YIOTCS METOAMYECKHE YKa3aHHUsl [0 OCBOCHUIO
JUCUUITMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHONW HUYKE OCHOBHOW U JOTIOJHUTEIBHOM JTUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

1. Bapuanrt 1: 1). Ctans 10xn. 2). Kakue TpedoBaHus NpeIbsABIAIOT K pacyeTam Jyis
M3TOTOBJICHUSI MOAMMITHUKOB? Kakue MpUMEHSIOT CTall U KaKOB METO/I UX YIPOUHEHUS?.

2. Bapuant 2: 1).Crans 45. 2). Kakyro tepmudeckyto o6padbotky mpoxoast ctanum 40X, 40XH
1 30XT'CA nns obecrieueHus BBICOKOW KOHCTPYKIIMOHHOM MPOYHOCTH?.

3. Bapuanr 3: 1). Crainb 50. 2). Kakue cranu oTHOCATCS K HU3KOJerupoBaHHbIM? ['1e nx
MPUMEHSIOT, KaKUE CYIIECTBYIOT METOJIbI UX YIPOYHEHHUS?.

4. Bapuant 4: 1). Crans 651, 2). Kakue yriaepoaucteie ctaiy 0OBIYHOTO KaueCcTBa MOYKHO
MPUMEHSTh JUISI KOHCTPYKIIMN U IeTajeil MalliH, MOABepraéMbIX CBApKe I YIPOUYHIEMbIX
TEPMUYECKOI 00paboTKOMA?.

5. Bapuanr 5: 1). Cranp 08k1. 2). YKaxkure MeTalJIOBEJUECKUE IyTH YIIy4LICHUs
00pabaTbIBaEMOCTH pe3aHueM?.

6. Bapuanrt 6: 1). Ctanp Y12A. 2). Kakum TpeOOBaHUSM JOKHBI OTBEYAThH YIIydIlIaeMble
ctann? HazoBuTe Mapku 3TUX CTaJIeH.

7. Bapuant 7: 1).Crans 30. 2). Kakue TpeOoBaHUS NPEIbIBISIIOTCS K IPYKUHHBIM CTaJsM?
HasoBute mapku 3TUX cranei.

8. Bapuanr 8: 1). Cranp 18 XI'T. 2). Kakue ctanu npuMeHSIOTCs ISl IeTalel, paboTaromux
B OKUCJIMTEIBHBIX U IPYTUX arpeccuBHbIX cpeaax? Ha3zoBuTe Mapku 3THX cTajei.

9. Bapuant 9: 1). Crans X18H10T. 2). Korna u 11 4ero UCrosib3yroT KapoHpOUHbIe CIIaBbI
Ha HUKEJIEBON OCHOBE?.

10. Bapuant 10: 1). Ctans 091°2. 2). Ha30BuTe OCHOBHBIE MPEUMYIIIECTBA U HEJOCTATKU
MapTEeHCUTHO-CTaperomux craneil. KakoBbl 0071acTH MX IPUMEHEHUS.

11. Bapuanr 11: 1).Crans Y8A. 2). Kakue TpeGoBaHus NpeabsABIAIOTCS K IEMEHTYEMbIM
ctanam? HazoBuTte ux Mapku M criocoObl YIPOUHEHHUS ITHX CTaJIeH.

12. Bapuanrt 12: 1). Crans 30XI'CA. 2). B kakux ciy4asx IpUMEHSIOT LIEMEHTAIHIO,
HUTPOLIEMEHTAIINIO U a30TUpOBaHueE?.

13. Bapuanrt 13: 1). Ctanp 45X. 2). Uem oTiardaeTcss XUMHUKO- TepMUYecKasi 00paboTKa cTamu
OT TepMHUECKON 00paboTKuU?.

14. Bapuanrt 14: 1). Crans 30XI'T. 2). Kakoe cTpoeHue(CTpyKTYpy) UMEIOT
[IEMEHTUPOBAHHBIN M a30TUPOBAHHBIN CI0W? YBSDKUTE CTPOSHHE CIIOS ¢ AMarpaMmmoit ctpoenus Fe-
Fe3C u Fe-N.

15. Bapuanr 15: 1). Crans 40XM®A. 2). M0XHO J11 TOBBICUTh KOHCTPYKTUBHYIO IPOYHOCTh
HU3KOJIETUPOBAHHBIX CTAJIEH CTPOUTENIBHBIX CTaJIEH?.

16. Bapuanrt 16: 1). Crans S0XH. 2). BeiOpaTh MaTepuai, pexuM TepMUdYecKoit 00paboTKu,
CTPYKTYpPY U MEXaHMUECKHE CBOMCTBA JUIS TSKEJIO HArPYKEHHOT'0 KOJIEHYATOr0 BaJjla CI0KHON
dopmsl quamerpom 40 mm. Tlpenen rexkyaectu 600MIIa u TBepaocts SOHRC.

17. Bapuanrt 17: 1). Crans 12XH3A. 2). XonoBoii BUHT (quametp 40MM) cTaHka paboTaer B
YCIIOBUSX U3HOCA BHICOKMX KOHTAKTHBIX Harpy30K U TpeOyeT CTaOMIbHOCTH pa3MepoB U (pOpMbI B
nporiecce skcmuryaranuu. Tpedyetcs TBepaoct 60HRC. Beibpath cranb, peskuM TEpMHUUECKOM
00paboTKH, CTPYKTYDY.

18. Bapuanr 18: 1). Kakue rpynmnsl HCIONB3YIOT AJIS JIUThS 1eTalel, paboTalonmx npu
BBICOKHMX Harpy3kax WM B KOppo3uitHO# cpezne? 2). Kakue rpymnmsl HCMONB3YIOT U1 JTUThS I€TaleH,
paboTaroUMX MpU BHICOKUX HArpy3KaxX WIM B KOPpO3UHHOMU cpeze?.



19. Bapuanrt 19: 1). Crans B Ct.31c. 2). Kakoil uyryH pekoMeHayeTcst uisl U3rOTOBJIEHHUS
HNOJIINITHUKA CKOJIbKEHHs, Pa0OTAIOIIEro B ape ¢ yIPOYHEHHBIM BAJIOM?.

20. Bapuanr 20: 1). Crans 55XI'P. 2). CBapHast KOHCTpYKLIHS, U3TOTOBJICHHAS U3
ropsituekaranoit, ctanu B Ct 3 ¢ npenenom tekydectu 280 MIla npu skcruryaTaliii B yCJIOBUAX
ceBepa (ripu Temmeparype ot 40 1o 50 C) pazpymmnacs xpynko. O0bsICHUTE IPUUKHY Opaka u
IIPOKOMMEHTHPYHTE CTallb U METO/1 €€ YIPOUHEHMs, 00eCIIeUMBAIOIIUI BBICOKYIO YCTOWYMBOCTD K
XPYIKOMY pa3pylIEHHUIO B YCIOBHIX CEBEPa U CHIKEHHSI MACChl KOHCTPYKIUH (mpouHocts 350-400
MITa).

21. Bapuanr 21: 1). Crans A20. 2). [Tonbepure cTaib, yIpoyHSIONIYIO0 TEPMOOOPaOOTKY H
CTPYKTYPY IUJIsl peccop aBToMoomis, Tpedyemas tBepaocts HRC 38.

22. Bapuanrt 22: 1). Crans 1IX15. 2). [Togbepute cTayib U yIPOYHSIONIYIO TEPMUIECKYIO
00paboTKy /I Baja quaMeTpoM SOMM, UCIIBITHIBAIOIIETO [IMKJINYECKHE HAarpy3KH P U3rHOe,
Kpy4YeHUU U KOHTakTHbIe Harpy3ku. TBepapocts HRC 58.

23. Bapuanrt 23: 1). Crans 7X®. 2). Kakyto cTtanbs pu OT)KUTE OXJIaX1aTh MEJIJICHHEE -
YIIEPOAUCTYIO WK Jeruposannyto? [louemy?.

24. Bapuanrt 24: 1). Crans 9XBI'. 2). Kakum Tpe6oBaHUSIM JOIKHBI OTBEUATh 3aKaIOUHbIE
KUJKOCTHU IS 3aKaTKHU, KAKOBBI UX JIOCTOMHCTBA U HEJOCTATKU?.

25. Bapuanr 25: 1). Crans X12M. 2). Kakyto cTpyKTypy AOJKHA UMETh CTallb [OCTe
U30TEPMHUYECKON 3aKaJIKH [ 00eCTIeYeHHsI BRICOKOM KOHCTPYKIIMOHHOM MPOYHOCTH?.

26. Bapuanrt 26: 1). Crans 7X3. 1). Kakue npeumyiectBa nepea 0ObIYHON 3aKalKONH HMEET
TepMoOMeXaHu4deckas 00paboTka u mouemy?.

27. Bapuanrt 27: 1). Crans XB5. 2). MOXHO 71 KUISIIYIO CTallb UCIOJIB30BaTh AJIs
M3TOTOBJICHHS] KOHCTPYKIIMI U JIeTajeH MaIlliH, padoTaromux rnpu temieparypax ot 40 mo -50 0C?.

28. Bapuanr 28: 1). Crans 4XB2C. 2). Kakas ctanb peKoMeHayeTcst sl OTJIMBOK,
paboTaroUIMX B YCIOBUAX YAapHO-aOpa3suBHOIO U3HAILIMBAHUSA (3y0bs KOBIIEH)?.

29. Bapuanrt 29: 1). Crans 9X®. 2). Boibepute cranp A KIanaHOB JBUTATENS BHYTPEHHETO
cropanus. HaznaubTe BUI ¥ peKUM TEPMHUECKOI 00paOOTKH.

30. Bapuant 30: 1). Ctans XBI'C. 2). Beibepute ctaib s MOTYyOCH 3aIHETO MOCTa
aBToMOOWIIA. HazHaubTe BUA M pEKUM TEPMHUIECKON 00pabOTKH.

31. Bapuanrt 31: 1). Crans P18. 2). BeiGepute cranb /Ui pacnpeenuTeabHOro Bajia
JBUTATENsl BHYTPEHHEro cropanus. HasHaubTe BUJ U pEKUM TEPMHUECKOH 00pabOTKH.

32. Bapuanrt 32: 1. Crans POM3. 2). BeiOepute ctanb /i 3y04aThIX KOJeC KOPOOKH
nepeMeHsbI nepeaady apTomooussi. HazHaubTe BUI M PEXXUM TEPMUUECKONH 00pabOTKHU.

33. Bapuanrt 33: 1. CinaB P9KS. 2). BeiGepute cranb 1Jis TSDKENO HArpy>KEHHBIX JeTajlei,
paboTaroumx npu OOJBIIMX CKOPOCTSX U YIAEJIbHBIX Harpy3Kax (IIECTepHH, IMUH/ENN, BaJbl).

34. Bapuant 34: 1). CrimaB P10K5®5. 2). BriGepure ctanb 1uist U3TOTOBIEHUS EMKOCTH IS
XPaHEHUs U TPAaHCHOPTUPOBKU KHcI0T. HazHaubTe pexkxuM TepMHUECKON 00pabOTKH.

35. Bapuant 35: 1). Crimas BK6. 2). Beibepure matepuan 1uist U3TOTOBIEHHUS 3BE€310UKU
LENHBIX Mepeaay celibXxo3MallivH. BeiOepure crnocod ynpoyHeHUsl 3TUX JIeTaleld U PeKUMBI
TEepMUYECKOI 00pabOTKH.

36. Bapuant 36: 1). Crima BK8B. 2). [Tono6pats Mmatepuan i U3roTOBJICHUS Bajia
sKcKkaBaTopa auamerpom 100 MM, paboTaroiero B ycioBusx kpaitnero Cesepa. TpeGyemoe
3nauyenne MIIa 700 MITa.

37. Bapuanrt 37: 1). CrinaB T15K6. 2). Kakoii matepuai paiiioHaJIbHO UCTIOIb30BATh /TS
M3TOTOBJICHHSI IIATYHOB JIBYTaBPOBOTO ceueHus ToauuHon 10 mm utoObl obecnieunts MIla 700
MlIla? KakoBa nomkHa ObITh TEpMHUYECKast 00paboTKa U ee peKUMBI?.

38. Bapuant 38: 1). CrimaB b83. 2). Kakoit maTepuain cieayer ucmnoibpb30BaTh Jijisi O0OJITOB
(1aHIIEBOrO COEAMHEHUS BOJOIPOBOIOB BHICOKOTO JaBieHus ceuenneM 20 mm? Tpedyercs GB 600
MIla. Bribepure Buj TepMudeckoil 00pabOTKM M Ha3HAUBTE €€ PEXKHUM.

39. Bapuanr 39: 1). Crinas J116. 2). Kakoii matepuan cienyer BEIOpaTh A1 U3TOTOBJICHUS
niecTepHu KopoOKH repenady, eciu ToniuHa 3yoa 6 mm? M3rubaroriee ycunue B HOXKKE 3y0a MOXKET
noxoauthb 10 60 MIIa. TBepaoCTh B MOBEPXHOCTHOM cJI0€ TIyOHHOI 15MM 10iKHA OBITH HE HIDKE
60 HRC, HaznaubTe Tepmuueckyto 00paboTKy JeTau.



40. Bapuanr 40: 1). Coas AJI9. 2). Kakyto ctans cineayer BbIOpaTh A H3TOTOBJICHUS Baja
JIBUTATENsl AMaMETPoM 35 MM, €CJIM MaTepuall B IeTaiu nomkeH umetb GB>600MIlIa, , TBepaocth
mieiiku Bana .BriGepute BUI TepMUUECKON 0OPaOOTKU U €€ PEKHM.

4.2.2.6. IlpumepHbIii IepeYeHb TeM KypPCOBBIX padoT (IIPOEKTOB)
He mmanupyercs.



4.3 ®opma 00yUeHHUsI: 3209HAS
VYpoBeHnb 6a30Boro 00pazoBaHus: cpeaHee IpopecCuOHATBHOE.

Cpox o0y4eHus 3r 6Mm.
Ilepeat- ®opma
Bcero
Tpynoem- Hpakru- | Jlagopa- TecTa- NpOMeKy-
Jlex- Koncynsb- (KoHTaK-
KOCTb, YyecKue TOpPHbIE Kont- CPC, s TOYHOI 0
Cemectp 10711 TaNus, THast
qac./ 3a4. 3aHATHUS, | padoThI, poJib,uac. gac. KOHTPOJIS
yac. yac. padora),
el. qac. gac. (3K3., 3a4.,
gac.
3a4. ¢ 01I.)
3 216/6 6 4 4 3 0,6 176 | 4575 | 144 | Jxk3.(8,65)
Hroro | 216/6 6 4 4 3 0,6 176 | 4575 | 144 8,65
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1 OCO0EHHOCTH aTOMHO- 3 |2 4 TECT
KPUCTAJUIMYECKOTO
crpoenusd. Kpucrannmzamus
METaII0B. MeTo b1
HUCCIICNOBAHUS
2 OO01mast Teopus CIJIaBOB. 3 2 4 TeCT
CtpoeHue, KpucTau3anus
U CBOWCTBA CIIJIABOB.
JlmarpaMMsl COCTOSIHMSL.

3 Kenesoyrnepoaucteie 3 2 | 4 2 OTYET 10
criasbl. [JJuarpamma nabopaTopHOi
COCTOSIHUS K€JI€30- pabore, TecT

yraepoa. Cranu. YyryHsl.
CtpoeHue, CBOMCTBA,
KIaccupUKanus u
MapKUPOBKA CTAJIEH 1
YYT'YHOB.
4 Bunapr Tepmuueckoit 3|12 6 TECT
00paboTKK METAJIIOB.
TexHonornyeckue




O0COOCHHOCTH H
BO3MOKHOCTH OTKHTa,
HOpPMAaJTM3aIuH, 3aKaIKH 1
OTITyCKa.

5 XHUMHKO-TepMHUYECKas 3 10 TeCT
obOpaboTka cranmy,
[EMEHTAIHS,
a30THPOBaHUE,
HUTPOILIEMEHTAIINS U
g py3noHHAS
MeETaJUTA3aIUs

6 KoncTpykinonHbie 3 6 TeCT

Marepuasl. JIerupoBaHHbIE

cranu. HCTpyMeHTanbHbIE
cranu. TBep/ple CIJIaBbl.

CBepxTBep/ble MaTepualbl.

Koppozuonnocroiikue
CTaJIM U CILUIABBI.
KaponpouHsie cruiaBbl 1
CTaJH.

7 LIBeTHBIC METAIUIBI U 3 2 7 TECT
CILUIaBBI HA MX OCHOBE.
TuTtan U ero CrIaBEhL.
AIIOMHMHHI U €T0 CIUIaBHI.
Marnwii u ero CILIaBHI.
Menpb 1 ero CIjiaBEl.

8 KommnosunmonHsle 3 6,75 TeCcT
MaTepUabl.
Hemerannuueckue
MaTepHATBL.
Bcero 3a cemectp 72 16 | 4|4 ] + 3 10,6]|45,75 DK3.(8,65)
Hroro 72 |6 | 4| 4 3 0,6 45,75 8,65
Hroro ¢ nepearrecranyeit 216

4.3.2. CogepkaHue TUCUMILIMHBI

4.3.2.1. IlepeuyeHn JieKuMi
Cemectp 3
Paszoen 1. Ocobennocmu amomuo-kpucmaniuyecko2o cmpoenus. Kpucmannuzayus memannos.
Memoow uccnedosanus
Jlexknus 1.

Meraimnueckue Marepuainsl. [[uarpamMmma coctosiHuA xkene3o-yriepoa. CTpoeHue, CBOMCTBa,
KIaccH(UKaIMs U MApKUPOBKA CTallel ¥ UyryHOB (2 yaca).

Pazoen 2. Obwasn meopus cnrasos. Cmpoenue, Kpucmaiiuzayus U c80UCmea cniasos. [Juaspammol
COCMOosIHUA.
Jlexnusa 2.

Bunsl Tepmuueckoil 00paboTKH METaUIOB. XUMHKO-TepMHUUEcKasi 00paboTka ctanu (2 vaca).
Pazoen 4. Buovi mepmuueckoti oopabomru memannos. Texnonocuuweckue ocooenHocmu u
B03MOACHOCIU OMACUSA, HOPMATUZAYUU, 3AKATKU U OMNYCKA.

Jleknus 3.
Koncrpykunonnsie matepuainsl. JlerupoBanusie ctanu (2 daca).



4.3.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHH

Cemectp 3
Pa3zoen 3. XKenezoyenepooucmoie cnaaswi. [{uacpamma cocmosinus sxcenezo-yenepoo. Cmanu.
Yyeynwi. Cmpoenue, colicmea, Kiaccupurayus u Mapkuposka cmaieii u 4y2yHos.
IpakTnyeckoe 3ansiTue 1.

HccnenoBanne MUKpOCTPYKTYpBI JIETUPOBAHHBIX cTane (2 yaca).
Pazoen 7. [{eemnvie memannvl u cniasvl Ha ux ochoge. Tuman u e2o cniasvl. Anomunuil u e2o
cnaaevl. Maenuii u e2o cnnasvl. Meow u e2o cniagoi.
IIpakTnyeckoe 3ansiTue 2.

HccnenoBanne MUKpOCTPYKTYpBI JJaTyHHU, CUIIyMUHA, OpoH3bI (2 yaca).

4.3.2.3. IlepeuyeHn 1a00paTOPHBIX padoT
Cemectp 3
Pa3zoen 1. XKenesoyenepooucmoie cnaaswi. [{uacpamma cocmosinus sxcenezo-yenepoo. Cmanu.
Yyeynwi. Cmpoenue, ceolicmea, Kiaccupurayus u Mapkuposka cmaieil u 4y2yHos.
JlaGoparopnas 1.
JlnarpaMMbl COCTOSIHUSI CUCTEMBI JKEJI€30-LIEMEHTUT U MUKPOCTPYKTYpa JKeJe30-
YIIEPOAUCTHIX CIUIABOB B PABHOBECHOM COCTOSIHUHM (4 yaca).

4.3.2.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOE o0eceyeHre CAMOCTOATEIbHOM

padoThI

[lepedyeHpb TeM, BEBIHECEHHBIX HAa CAMOCTOSTEIBHOE U3YUYCHHUE!

1. Iuddy3nonnsie u 6e3au¢dy3nOHHBIE TPEBPAILIEHUS B CTAIAX.

2. Nedhopmarus u pa3pymieHre. MexaHu3M MpoIecCoB.

3. MexaHuueckue CBOcTBa MaTepHuasoB.

4. CriocoObl YITPOUHEHUSI METAJIJIOB M CILJIABOB.

5. BiusiHue nerupyromux 3JeMEeHTOB Ha NPEeBpallleHus], CTPYKTYpY U CBOMCTBa cTaseil.

6. XuMuko-TepMuieckas oopaboTka.

7. ABTOMaTHbIE, IIAPUKOIOIIIMITHUKOBBIE U MTPYKUHHO-PECCOPHBIE CTAJIH.

8. [loBepxHocTHas 3akanka TBY.

9. HCcTpyMEHTaIbHbIE CTANIN IS U3MEPUTEIBLHOTO HHCTPYMEHTA.

10. MuHepano-kepaMHyecKre U KEpaMUKO-METAININYECKIE MaTepHaIbl.

11. AT pUKLINOHHBIE MaTepHalibl (0a00UTHI, OPOH3bI, KOMITIO3UIIMOHHBIE MATEPUAIIBI).

12. MapTeHcuTHOe npeBpatieHue B ctasix. O0paboTka X0I010M.

13. llITamnoBbIe cTay.

14. IIpruuHBl BOSHUKHOBEHHSI BHYTPEHHUX HAIPsDKEHHUM P TepMUYECKOi oOpadoTke.

15. Tepmo-Mexanuueckas 00paboTKa cTayei.

16. BnusiHue Jerupyromux I€MEHTOB Ha MapTEHCUTHOE MTPEeBpaIlieHNe U KOJTUYECTBO OCTa-
TOYHOTO ayCTCHHUTA.

17. Hemeraminueckue matepuaisl (Kjed, KpacKu, FTEpPMETHKH).

18. Marepuaiibl a0pa3suBHBIX HHCTPYMEHTOB.

19. KoMno3uuuoHHbIe MaTEpUabL.

20. BausHMe Terupyromux 3JI€MEHTOB Ha MTPEBPAILICHUE TTPU OTIYCKE 3aKAJICHHOM CTaJIH.

Jnist caMOCTOSTENTbHONH pabOThl HUCHONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOCHHUIO
TVICIIATUTMHBI U M3/IaHUS U3 CITMCKA MPUBEICHHON HIDKE OCHOBHOM M JOTIOJHHUTEIBHON JTUTEPATYPHI.

4.3.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP
1. BapuanT 1: 1). Crans 10kmn. 2). Kakue TpeGoBaHus NpeabsSBISAIOT K pacyeTaM s
W3TOTOBIICHHS TTOMIIAITHIUKOB? Kakue mpuMEHSFOT CTalli M KAaKOB METO UX YIIPOYHECHHUS?.
2. Bapuanrt 2: 1).Crans 45. 2). Kakyto Tepmuueckyto o0padboTky npoxoasr ctanu 40X, 40XH
u 30XT'CA nns obecrieueHust BBICOKOH KOHCTPYKIIMOHHOM MpoyHOCTH?.
3. Bapuanr 3: 1). Cranb 50. 2). Kakue ctanu oTHOCATCS K HU3KOJerupoBaHHBIM? ['1e nx
IPUMEHSIOT, KaKHe CYIIECTBYIOT METO/Ibl UX YIIPOUHEHUS?.



4. Bapuant 4: 1). Crans 65I'. 2). Kakue yriaepoauctbie cTaau 0OBIYHOTO KaueCTBa MOKHO
MPUMEHSTD JUIsl KOHCTPYKLIMK U IeTajeil MalliH, MoABepraeéMbIX CBAPKE WM YIPOUHIEMbIX
TEpPMUYECKOI 00paboTKOM?.

5. Bapuant 5: 1). Cranp 08km. 2). YKaKuTe METaUIOBETUYECKHUE ITYTH YIIYUIICHHS
00pabaTbIBaeMOCTH pe3aHueM?.

6. Bapuanrt 6: 1). Cranip Y12A. 2). Kakum TpeO0OBaHUSM JIOJDKHBI OTBEYATh YIydIllaeMbIe
crann? HazoBuTe Mapku 3TUX CTaJIEH.

7. Bapuanrt 7: 1).Ctanp 30. 2). Kakue TpeboBaHUS IPEABSBISAIOTCS K TPY)KUHHBIM CTAIISIM?
HasoBute mapku 3TUX crane.

8. Bapuanr 8: 1). Crane 18 XI'T. 2). Kakue cranu npuMeHSIOTCS I JeTaIei, padoTarommux
B OKMCJIMUTEJIBHBIX U IPYTUX arpeccuBHbIX cpeaax? HazoBuTe Mapku 3THX cTajei.

9. Bapuant 9: 1). Crane X18HI10T. 2). Korma u 115 4ero HCTOIB3YIOT KapOIPOYHBIE CIIJIABbI
Ha HUKEJIEBON OCHOBE?.

10. Bapuant 10: 1). Ctans 091'2. 2). Ha30oBUTE OCHOBHBIE IPEUMYIIECTBA U HEIOCTATKH
MapTEHCUTHO-CTaperoImuX craneil. KakoBel 001acT UX MPUMEHEHHSI.

11. Bapuant 11: 1).Crans Y8A. 2). Kakue Tpe6oBaHUs MPEABABIAIOTCS K IEMEHTYEMBIM
cransam? HazoBuTe X MapKu U CIIOCOOBI YIIPOUHEHUS 3TUX CTAJICH.

12. Bapuant 12: 1). Ctans 30XI'CA. 2). B kakux cnyyasx NpuMEHSIOT IIEMEHTALIUIO,
HUTPOLIEMEHTALIUIO U a30TUPOBaHuE?.

13. Bapuant 13: 1). Ctanps 45X. 2). Uem oTiruaeTcss XUMHUKO- TepMUdeckas o0paboTKa cTanu
OT TEPMHUECKON 00paboTKuU?.

14. Bapuant 14: 1). Ctans 30XI'T. 2). Kakoe cTpoeHue(CTpyKTypy) UMEIOT
[IEMEHTUPOBAHHBIN U a30THPOBAHHBIN CIOK? YBSDKUTE CTPOCHHE CIIOS C AHarpamMmoit ctpoenus Fe-
Fe3C u Fe-N.

15. Bapuanr 15: 1). Crans 40XM®A. 2). M0XHO 11 TOBBICUTh KOHCTPYKTUBHYIO IPOYHOCTb
HU3KOJIETUPOBAHHBIX CTANICH CTPOUTENBHBIX CTaNeH?.

16. Bapuanr 16: 1). Crans S0XH. 2). BeiOpaTs Matepuall, pexxum TepMudeckoil 00padboTKu,
CTPYKTYpPY U MEXaHHUECKHE CBOICTBA [ TSKEJIO HArPY>KEHHOTO KOJIEHYAaTOT0 BaJla CIOKHON
dbopmsl quamerpom 40 mm. Tlpenen rexyaectu 600MIIa u TBepaocts SOHRC.

17. Bapuant 17: 1). Crans 12XH3A. 2). XogoBoii BuHT (quametp 40MM) cTaHka paboTaer B
YCIIOBUSX U3HOCA BBICOKMX KOHTAKTHBIX Harpy30K U TpeOyeT cTabuiIbHOCTH pa3MepoB U (GOPMBI B
npoiiecce 3kcryaTauuu. TpeGyercs tBepaocts 60HRC. BeiOpath cTasb, peskum TepMUYECKOi
00paboTKH, CTPYKTYDPY.

18. Bapuanr 18: 1). Kakue rpynns! UCTIONB3YIOT A7 TUThS JieTajiel, paboTaroImux mpu
BBICOKHMX Harpy3kax Wju B KOppo3uitHoH cpezne? 2). Kakue rpymnmbl HCTIONb3YIOT ISl IUThS AeTajei,
paloTaroUMX MpHU BBICOKUX HArpy3Kax WM B KOppO3UiHOMU cpene?.

19. Bapuanrt 19: 1). Crans B Ct.3mc. 2). Kakoil uyryH pekoMeH1yeTcs Juisi U3TOTOBJICHUS
HOJIINITHUKA CKOJIbKEHHs, Pa0OTAIOIIEro B ape ¢ yIIPOYHEHHBIM BAJIOM?.

20. Bapuanr 20: 1). Crans 55XT'P. 2). CBapHast KOHCTPYKIIHS, U3TOTOBJICHHAS U3
ropsiuekatanol, cranu B Cr 3 ¢ npenenom texyuectu 280 Mlla npu skcrutyatanuu B yCJIoBUsAX
cesepa (mpu temmnepatype ot 40 1o 50 C) pazpymmiacek xpynko. OObICHUTE IPUINHY Opaka u
POKOMMEHTHPYHUTE CTalb U METOJI €€ YIPOUHEHHs, 00ECIIEYMBAIOIINI BBICOKYIO YCTOWYMBOCTD K
XPYIKOMY Pa3pymIeHHIO B YCIOBHSX CEBEPa U CHIDKEHHSI MACChl KOHCTPYKINH (ipodHocTh 350-400
MIla).

21. Bapuanr 21: 1). Crans A20. 2). [TonGepute cTaib, yIpoYHSIOUIYI0 TEPMOOOPAOOTKY U
CTPYKTYpY IUIsl peccop aBToMoOmst, Tpedyemast TBepocts HRC 38.

22. Bapuanrt 22: 1). Crans IIX15. 2). [lonbepuTte cTans U ympoOYHSIIONIYI0 TEPMHUIECKYIO
00paboTKy /I Baja JuaMeTpoM SOMM, HCIIBITHIBAIOIIETO [IMKJINYECKUE HArpy3KU Py U3ruoe,
KpYy4€HHMH U KOHTaKTHbIe Harpy3ku. TBepaocts HRC 58.

23. Bapwuanr 23: 1). Crans 7X®. 2). Kakyio cTangb npu OTKUTE OXJIaXKAaTh MEUIEHHEE -
YIIepOAUCTYIO WK JerupoBannyto? [louemy?.

24. Bapuanr 24: 1). Crans 9XBI'. 2). Kakum Tpe60BaHUAM JODKHBI OTBEYaTh 3aKalOYHbIE
KUJKOCTHU JJIS 3aKaTKHU, KAKOBBI UX JIOCTOMHCTBA M HEJJOCTATKH?.



25. Bapuanr 25: 1). Crans X12M. 2). Kakyto CTpyKTypy [0JIKHA UMETH CTajlb I10CIE
M30TEPMUYECKON 3aKaJIKH JJI 00ECTICUCHHS BBICOKOM KOHCTPYKITMOHHOM MPOYHOCTH?.

26. Bapuanr 26: 1). Crans 7X3. 1). Kakue npeumyiectsa nepes OObIYHOM 3aKaIKON UMEeT
TepMOMeXxaHuueckas 00paboTka u nouemy?.

27. Bapuanrt 27: 1). Crans XB5. 2). MOXHO 71 KUIISIIYIO CTallb UCIOJb30BaTh AJIs
M3TOTOBJICHHS KOHCTPYKIIMH M IeTajeH MaIlliH, padoTarmux npu Temneparypax ot 40 go -50 0C?.

28. Bapuanr 28: 1). Crans 4XB2C. 2). Kakas crans pekoMeHayeTcs sl OTJIUBOK,
paboTaIIKMX B YCIOBUSIX YAapHO-a0pa3uBHOIO W3HAIIMBAHUS (3yObs KOBIIIEH)?.

29. Bapuanr 29: 1). Crans 9X®. 2). Beibepure cranb 1yis KIanaHOB JIBUTATENS BHYTPEHHETO
cropanus. HazHaubTe BU U PEKUM TepMUYECKONH 00pabOTKH.

30. Bapuant 30: 1). Crane XBI'C. 2). Beibepute ctanb st HOTyOCH 33JHETO MOCTa
aBTomMoOmIa. HazHaubTe BUA U peKUM TepMUUECKOi 00paboTKU.

31. Bapuant 31: 1). Ctans P18. 2). Beibepute crans ajs pacipeIeauTeI»HOro Baia
JBUTATENsl BHYTPEHHEro cropanusi. HazHaubTe BU U PEXKUM TEPMHUECKON 00pabOTKH.

32. Bapuanr 32: 1. Crans P6M3. 2). Beibepute ctans aiis 3y0UaThIX KOJIEC KOPOOKHU
NepeMeHbI nepeaay aBToMoousisa. HaznaubTe BU M peKUM TEPMHUECKOH 00padOTKH.

33. Bapuant 33: 1. CrmaB P9KS. 2). Beibepure cranb jyist TSDKEIO Harpy>KEHHBIX JIeTaleH,
paboTaronux npu GOJBIIUX CKOPOCTSIX U YIENbHBIX Harpy3Kax (IIECTepHH, IIMUHICIN, BAJIbI).

34. Bapuant 34: 1). CrimaB P10KS®S5. 2). Beibepute cranb 1Jist U3TOTOBICHUS EMKOCTH JIJIS
XpaHEHUs U TPAHCHOPTUPOBKU KUCIOT. HazHaubTe pekuM TepMHUECKON 00pabOTKH.

35. Bapuant 35: 1). CrimaB BK6. 2). BeiGepute maTepuain [j1si M3roTOBJICHUS 3B€310YKU
LEMHBIX TMepeay celibXxo3MalluH. Beibepute crocod ynpoyHeHHsI 9TUX JIeTallel U pexUMbI
TEPMUYECKOI 00pabOTKH.

36. Bapuant 36: 1). CrimaB BK8B. 2). IlogoGpats MaTepuan aisi U3roTOBJICHUS Bajia
sKkckaBaropa quamerpom 100 MM, paboTaromiero B yciaoBusix kpaitHero Cesepa. TpeGyemoe
3nauenune MIIa 700 MIIa.

37. Bapuant 37: 1). Crina T15K6. 2). Kakoit marepuai paiiuoHalIbHO UCIOIb30BaTh JJIs
M3TOTOBJICHHSI IIATYHOB JIBYTaBPOBOTO ceueHus TonuHon 10 mm utoOb1 obecrieunts MIla 700
MITIa? KakoBa mokHa OBITH TEpMUYECKast 00pabOTKa U €€ PEKUMBI?.

38. Bapuanr 38: 1). Crinas b83. 2). Kaxoii marepuan cienyer UCIONb30BaTh 71 0OITOB
(baHIEBOTO COSTMHEHUS BOJIOIIPOBOIOB BHICOKOTO AaBieHus ceueHnem 20 mm? Tpebdyercs GB 600
MIIa. BeiGepute BU TepMHUECKOH 00paOOTKH U Ha3HAYBTE €€ PEKUM.

39. Bapuant 39: 1). Crinas /[16. 2). Kakoit matepuai cienyer BoIOpaTh AJ U3TOTOBICHUS
HIeCTEepHU KOPOOKH mepeiay, eciiy ToJIMHa 3y0a 6 Mm? M3rubaromiee ycuiane B HOKKe 3y0a MOXKeET
noxoauTh 10 60 MITa. TBep0CTh B TOBEPXHOCTHOM CJI0€ TIIyOUHOU 15MM T0JKHA OBITh HE HIDKE
60 HRC, HaznaubTe TepMuuecKyto 00paboTKy AeTalH.

40. Bapuanr 40: 1). CrmaB AJI9. 2). Kakyto cranb cienyeT BbIOpaTh sl H3rOTOBJICHUS BaJia
JIBUTATENs AMaMETpoM 35 MM, €CIu MaTepuall B 1eTainu nomkeH umets GB>600MIla, , TBeprocThb
nieliku Basia .BeiOepute BUI TEpMUUYECKON 00paOOTKH U €€ PEXKHM.

4.3.2.6. [IpumepHbIii NepevyeHb TEM KYPCOBBIX PadoT (IIPOEKTOB)
He mianupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

[Ipn ocBOEHMHU NHUCHUIUIMHBI UCIIONIB3YIOTCS CIEAYIOIINE COYETaHUs BUJOB yUeOHON paboThI
C MCTOAaMU U (I)OpMaMI/I AKTUBHU3allun MMO3HABATCIILHOU ACATCIIBHOCTH CTYACHTOB JIS1 JOCTUKCHHA
3allJTAaHUPOBAHHBIX PE3YJIBTATOB 06yquI/1$1 H pcaln3ani KOMIICTCHTHOCTHOTO ITOAXO/Ja. B
nmponecce MH3YyUYCHUs MOUCHUIINIMHBI TMPUMCHACTCA KOHTAKTHASA TCXHOJIOTUA IIPCIIOAaBaHUA (33.
UCKJIIIOYEHHEM  CaMOCTOSITEIbHO  HM3y4aeMbIX CTyAeHTaMu BompocoB). [lpu mnpoBeaenun
JIa60paTOpHLIX pa60T MMPUMCHATIOTCS I/IMI/ITaI_II/IOHHHﬁ nJjm CHMynHLIHOHHLIfI nmoaxona, Korga
MpernoiaBaresieM pa3oupaeTcss Ha KOHKPETHOM MpUMepe MpoOJIeMHAasi CUTYyaIlusl, BCE Iark PerieHus
3ala4u CTYACHTaM JACMOHCTPUPYIOTCA IIPHU IMOMOLIN MYJILTI/IMGI[I/II\/'IHOI\/'I TEXHHUKH. 3aTeM CTYACHTBI
CaMOCTOATCIIbHO PCIIAOT aHAJIOTUYHBIC 3aJIaHUA.



Jis  TOCTHXKEHHMsST TOCTaBJICHHBIX IeJed MpernojaBaHus JUCHMIUIMHBI peau3yloTcs
CJIEIyIOIINE CPENICTBA, CIIOCOOBI U OpraHN3alMOHHbBIE MEPOTIPUSTHUS:

- U3y4YeHHE TEOPETHUECKOro MarepHaja IUCLUUIUIMHBI Ha JIEKUHAX C HCHOJIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHil;

- CaMOCTOSITENIbHOE M3YYEHHUE TEOPETHUYECKOT0 MaTepHaja AUCLUUIUIMHBI C MCIOIb30BaHHEM
Internet-pecypcoB, mHGOpPMAIIMOHHBIX 0a3, METOIWYECKHX Pa3pabOTOK, CIEIUAIbHON Y4eOHOU W
Hay4HOU JIUTEPATYPBHIL;

- 3aKpeIUICHHEe TEOPETUUYECKOr0 MaTepuala Ipy MPOBEACHUN MPAKTUYECKUX U TaOOPaTOPHBIX
paboT ¢ HCHOJB30BAHHMEM Y4YEOHOTO M HAyyHOro OOOpYIOBaHHMS W TPHUOOPOB, BBHIMOIHEHUS
pO0JIEMHO-OPUEHTHPOBAHHBIX, TOMCKOBBIX, TBOPUYECKUX 3a/1aHUH.

6. OueHovHbIe cpeacTBAa /51 TEKYLIEro KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arrecCraluu 10 uToraMm OCBOCHUA JUCHUIIIMHDBI.
@DOH/IBI OIICHOYHBIX MATEPHATIOB (CPEACTB) MPUBEACHBI B IPUITIOKCHHH.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecnieueHre JUCHUIINHBI.

7.1. OcHOBHAasl y4eOHO-METOAMYECKAS JIUTEPATypa M0 AMCUUILIMHE

1. Connues, FO. I1. MarepuanoBeneHre CrieUaNbHBIX OTPACieil MAIIHHOCTPOCHHUS : Y4eOHOe
nocobue / 0. II. Comnner, B. 0. Ilupaiinen, C. A. Bonormkanmna ; mox pemakmueit 0. II.
ConnueBa. — Cankt-IlerepOypr : XUMU3 AT, 2022. — 784 c. — ISBN 978-5-93808-387-5. —
Tekct : anekrponHsd / Ludposoii obpasoBarensHbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122438.html (mata obpamenus: 16.12.2022). — Pexum goctymna: s
aBTOPH3HP. Mmosib3oBaTeneit - https://www.iprbookshop.ru/122438.html

2. Bapraco, H. P. Marepuanosenenue : ydebnoe mocobue / H. P. Bapracos, M. M.
PankeBnu. — Mocksa, Bonorna : Madpa-Umxenepus, 2022. — 208 ¢. — ISBN 978-5-9729-0946-9.
— Texkcer : anekrponnslit // Ludposoit o6pazoBatensHblit pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124185.html (mata o6pamenus: 28.09.2022). — Pexum goctyna: ais
aBTOPHU3HUD. Mosb30Bateneit - https://www.iprbookshop.ru/124185.htmi

3. UsannukoB, B. II. OcHoBbl MarepuanoBefeHus. KOHCTpYKIIMOHHBIE MaTepHaibl U
TexHosoruu : yue6Hoe mocobue / B. II. IBanaukoB. — Mocksa, Bonoraa : Undpa-Unxenepus,
2022. — 300 c. — ISBN 978-5-9729-1010-6. — Tekcr : onextpoHsbii // Ludposoii
obpazoBatenbubiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/124240.html
(matra oOpamenus: 28.09.2022). — Pexum pgoctyma: s aBTOPU3Up. IMOJb30BaTeie -
https://www.iprbookshop.ru/124240.html

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOANYeCKAasi JIUTEPATypa Mo AUCHUILINHE

1. MarepuanoBeZieHue ¥ TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepuaioB : nmpaktukyM st CI1O
/ YO. I1. Eropos, A. I'. barunckuii, B. I1. be36oponos [u np.] ; mox penakmueit E. 1. UnakoBa. —
CaparoB : IIpodobpazoBanue, 2021. — 121 c. — ISBN 978-5-4488-0930-9. — Tekct :
anektponnsld // Iludposoit oOpazoBarenvHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99929.html (mara obpamenus: 24.05.2022). — Pexum goctyma: amns
aBTOPHU3UD. M0JIb30BaTENCH. - DOI: https://doi.org/10.23682/99929 -
https://www.iprbookshop.ru/99929.html



7.3. Ilepeyenb MHGPOPMALTMOHHBIX TEXHOJIOT Ui, MCIIOJIb3YyeMbIX IIPH
OCYLLIECTBJICHHH 00pa30BaTeJIbHOI0 MpoLecca 1o AUCHUIIHHE, BKJIYast
nepevYeHb NPOrpaMMHOr0 odecnevyeHusi 1 MHPOPMALIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpasoBarenbHOM  TIpOIECCE  HCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE  HAa  OCHOBE  HMH(OPMAMOHHO-00pa30BaTENLHOTO  TOpTajla  MHCTUTYTA
(www.mivlgu.ru/iop), ¥ ”THPOKOMMYHHUKAITMOHHOW CETH UHCTUTYTA!

- IPEIOCTaBICHUE YIeOHO-METOANYECKIX MaTEPHUAIOB B JIEKTPOHHOM BH/JIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 00Opa30BaTEILHOTO IIpoIecca depe3 JIOKAIbHYIH CeTh
uHctutyTa U MIHTEepHET;

- IPEJIOCTABIICHUE CBEICHUI O pe3ysbTaTax y4eOHOW NESTEIbHOCTH B 3JCKTPOHHOM JIMYHOM
KaOWHETe 00YyJaroIIerocs.

WNudpopmanoHHbIE CITPABOYHBIC CUCTEMBI:

— http://dic.academic.ru (CoBapu ¥ SHIUKIIOTICINN );

— http://elibrary.ru (Hay4dnas snexkrpoHHas OMOIMOTEKA);

— http://iprbookshop.ru (OnexTponnas 6ubimoTe4Has cucrema).

[TporpammHuoe oOecrieueHue:

He npenycmotpeHo.

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

((I/IHTepHeT», HCOﬁXOIII/IMLIX AJIF OCBOCHHUA NTUCHUITJIMHBI
iprbookshop.ru
dic.academic.ru (CrioBapu U SHITUKIIOTIC/INH );
elibrary.ru (HayuHnas snekTpoHHast OMOIMOTEKA);
iprbookshop.ru (OnexTponHas 6uOIMOTEYHASI CUCTEMA).
mivigu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue 1 CIUTITHHbI
JlexuroHHas ayaguTOpus
TexHuUeCKUMH cpeacrBaMu HE 06opyz[0BaHa

JIaGoparopusi MaTepHaIOBECHNUS U TEXHOJIOIMH KOHCTPYKIIMOHHBIX MaTepUaoB

Muxkpockonsl MUM-7., Habopsl mngoB Juis HpoBeAeHHs J1a0OpaTOPHBIX padoT, Meyb
MydenbHas, Konep MasTHUKOBBIN, TBepaomepsl Tuna TK-2; tBepromeps! Tuna T — 2; TBepaomepsl
tumna TII — 2M, KOMIUIeKTS HaTJISIIHBIX TOCOOHH (TIJIaKaToB).

JIaGoparopusi CMa304HBIX MaTEPHATIOB U OXJIAXKIAIOIINX TEXHOJIOTUIECKUX CPEJICTB
Muxkpockon — 2 mT., Habop nuMdoB 1715 TPOBEEHUS 1a00PaTOPHBIX padoT.

9. MeTOIll/I‘IeCKI/Ie YKa3aHudA 110 OCBOCHUIO TUCHHUILJIMHBI

JUisi  yCIIEIIHOTO OCBOCHMSI TEOPETHUECKOro Marepuana oOyJaroluiics: 3HAKOMHUTCS CO
CIIUCKOM PEKOMEHYyeMOIl OCHOBHOM M JOMOJHUTENbHOMN JINTEpAaTyphl; YTOUHSET y MperoaaBaress,
KakUM JONOJHHUTENbHBIM MOCOOUSM CIIeAyeT OTIaTh IMPENNOYTeHHE; BEeleT KOHCHEKT JEKIUH U
npopalaThIBaeT JEKIUOHHBIN MaTepHall, OJIb3YsICh KaKk KOHCIIEKTOM, TaK U y4€OHBIMU TOCOOUSIMH.

Ha mnpakThuecknx 3aHATHAX MPONJEHHBIM TEOPETHUECKUN MaTepuan IMOAKPEIUIAeTCs
pelieHreM 3aad o OCHOBHBIM TeMaM JUCIUIUINHBI.

Jlo BBINOJHEHUS J1a0OpaTOPHBIX PabOT OOyyaromMiics M3ydaeT COOTBETCTBYIOLIUM pazfeln
teopun. Ilepen 3aHATHEM CTYAEHT 3HAKOMHTCS C OMMCAHMEM 3aJaHUN JJI BBIIOJHEHHUS PalOThI,
BHUMATEJIbHO M3Yy4aeT COAEp)KaHUE U MOPSIO0K NMpoBeaeHUs JabopaTopHoil pabotel. IlomydyeHnHbie
pe3yNbTaThl UCCIEI0BAaHUN CBOISTCS B OTUET U 3AILMIIAIOTCS MO TPAIUIMOHHON METOIUKE B Kiacce
Ha TeKyleM JabopaTOpHOM 3aHATHH. HeoOXoauMelil TeopeTHUecKuil MaTepua, UHIUBUAYaTIbHOE
3aJjaHUe, IIaru BBIIOJHEHUS JabopaTopHOW pabOThl M TpeOoBaHHME K OTYETYy IHPUBEIEHBI B



METOJMYECKUX YKa3aHMsIX, pPa3MENICHHBIX Ha HH)OPMAIMOHHO-00pa30BaTEIbHOM IOpTaje
WHCTUTYTA.

CaMmocrtosiTennpbHasi paboTa OKa3bIBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JMYHOCTH
OyIylIero crenuanucTa, OHa IIaHupyeTcs 00yJarommmMces caMocTosATeNnbHO. Kaxplil o0yvaromumiics
CaMOCTOSITENIFHO ONPEACISET PEeKUM CBOEH pabOThl M Mepy TpyAa, 3aTPaylMBaeMOro Ha OBIIAJICHHUE
yu4eOHBIM coAepkKaHUeM AUCUUIUIMHBL. OH BBIIOJHSET BHEAYTUTOPHYIO pPAadOTy U H3Yy4YCHHE
pa3esioB, BEIHOCHUMBIX HA CaMOCTOATEIbHYIO PaboTy, MO JUYHOMY WHIUBUAYAIHHOMY IUIaHY, B
3aBUCUMOCTH OT €r0 MOATOTOBKH, BPEMEHH U IPYTUX YCIOBHM.

dopma 3aKITIOUUTENBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTrTecTalud — 3K3aMeH. [[ns
MIPOBEJICHUS MPOMEKYTOYHON aTTeCTAllMH 110 JIUCHUIUIMHE pa3paboTaHbl (POHI OLEHOUHBIX CPEICTB
U OaTbHO-pEUTHHIOBAs CHUCTEMAa OIICHKM YYeOHOW JesITeNbHOCTH CTyAeHTOB. OIEHKa TI0
JTUCIUILIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME M HOCUT HMHTEIPUPOBAHHBIN XapakTep,
YUYUTBHIBAIOUIUN PE3yJIbTaThl OLEHUBAHUS YYaCTHSl CTYJICHTOB B ayJMTOPHBIX 3aHATHUSAX, KaUeCTBA U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 3aJlaHM B XOJ€ H3YYEHMS JUCUUIUIMHBI M IPOMEKYTOUYHOMH
aTTeCTALUU.



[Iporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeOoaHusMu OI'OC BO mo HampaBieHUIO
15.03.05 Koncmpykmopcko-mexHonozcuueckoe obecneyeHue MauuHoCmpoumenbHblx npou3eo0cmes u
npoIITI0 TOATOTOBKU 1eXHOI02US MAUUHOCPOEHUS
Pabouyto nporpamMmmy coctaBui x.m.H., doyenm bapuros C.B.

[Mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu kapeapst TMC

nportokoi Ne 11 ot 15.05.2024 ropa.
3aenyromuii kadenpoit TMC Hwun A.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 21.05.2024 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeICTB) MO ANCIHHUIINHE
MarepuanoseneHue

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE
Bomnpocs! k 1abopaTopHbIM paboTam:

JlaboparopHas pabota Ne 1

1. Yto Takoe heppuT, ayCTEHUT, IIEMEHTHUT?

2. Hanumure 3BTEKTUYECKYIO U 3BTEKTOUAHYIO PEAKIIUH.

3. Ykaxute ogHO(a3Hble 00JaCTH HA TUarpaMMe COCTOSHUS.

4. Kakue Bl 3HaeTe xene30yriepoaucThie CIiIaBbl?

JlabopaTtopHas paborta Ne 2

1. Kak Bausietr rpauT Ha MEXaHUYECKHE CBOWCTBA YyryHa?

2. Jlns kakux eraneil peKOMEHAYeTCsl Cepblid UyryH?

3. Kakoii yyryH peKoMeH1yeTcs JUisl U3TOTOBJICHUS IOIIMITHUKA CKOJIbKEHUS], padOTaI0IEro
B I1ape ¢ YIPOYHEHHBIM BajioM?

Temel 11 yCTHOTO onpoca:

Peiitunr-konrposs Ne 1

OcoOeHHOCTH aTOMHO-KpPHCTALNTNYECKOro crpoeHus. OOmasi Tteopus cruiaBoB. CtpoeHue,
KpUCTa/NIM3alisl U CBOIcTBa CIUlaBoB. JlMarpaMMbl COCTOSIHMA CIUIaBOB. JKese30-yriepoaucTble
cruiaBel. Jlnarpamma cocrtosiHus xene3o-yriepoa. Cramu. Knaccudukanumsi, mapkupoBka. YyryHBI.
Crpoenue, CBOICTBa, KiIaccu(UKaLUs 1 MAapKUPOBKA YYT'YHOB.

PeliTunr-kontpomns Ne 2

Bunsl Tepmuyeckoit 06paboTku MeTayioB. OCHOBBI TEOPUM TEPMHUUECKOW 00pabOTKU CTaH.
XuUMHKO-TepMHUUecKas 00paboTka cranu (IleMeHTalus, a30THUPOBAaHME, HUTPOIEMEHTAIUs |
mupdy3uonHas  meramwmmzanus). KoHCTpykuuMoHHble — Marepuaibl.  JlerupoBaHHbIE — CTaJIH.
Koppo3nOoHHOCTOWMKHE CTAJIA U CIUIABBI.

Pelitunr-konTpois Ne 3

Kaponpounsle cramum W cruaBel. MHCTpyMeHTanpHble cTanu. TBepaple  CIUIaBBI.
CBepxTBepaple MaTepuainbl. l[BEeTHbIE MeTaulbl M CIUIaBbl Ha HMX OCHOBE. KOMIIO3MIIMOHHBIE
MaTepuaibl. MaTepuaisl MOPOLIKOBOM MeTamutypruu. Hemerannudeckue maTepuaisl (I1aCTMACCHhI,
pE3UHA, CTEKJIO).
O0wmee pacnpeaenenue 0a/1710B TeKyIero KOHTPOJIS 10 BUAaM y4eOHBIX padoT AJisl CTY/IeHTOB

Ycraslit onpoc 15 Bonpocos,

PeliTunr-kouTpois 1 OIIpOC IO JIAOOPaTOPHBIM Jo 15 6annos
pabotam
VYerubiit onpoc 15 Bonpocos,
PelTuHr-KOHTpOIH 2 OIIPOC 1O JIAOOPATOPHBIM Jo 15 Gannos
pabotam
VYerubiit onpoc 15 Bonpocos,
PeliTunr-koHTpOs 3 OIIPOC MO JIAOOPATOPHBIM Jo 15 Ganos
pabotam
Hocemenue sansrui Bceex zansTuii Jlo 5 GammoB
CTYJCHTOM
JlomomHUTENHHBIE OaIITBI 3a aKTUBHOCTH Ha JICKIIMOHHBIX Jo 5 Gaos
(OonycCHI) U JJaOOPATOPHBIX 3aHATHUSIX
BrinosiHeHue cemMecTpoBOro
IJTaHa CAaMOCTOSITEIbHOM YcrHbIi onpoc Jlo 5 6anmoB

paboThI




2. IIpome:kyTOUHAS aTTeCTAIUA MO AUCHUIINHE
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKO.
IlepeyeHb MpaKTHYECKHUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOH (pu
HAJIMYMH)
https://www.mivlgu.ru/iop/question/edit.php?courseid=2363

MeToauuyecKue MaTepHuaJibl, XapaKTCPU3YIOIIME NNPOUHCAYPLI OLICHUBAHUA

Pe3y.]IBTaTOM TCCTUPOBAHUA  ABJACTCA HNPOUCHT IpPaBUJIbHBIX OTBETOB, C€ YUYCTOM
HHIUBUAYAJIBHOI'O CEMECTPOBOI'O peﬁTHHFa CTyaACHTa q)OpMI/IpyeTCH OK3aMCHAallMOHHAas OILICHKA.

MaxkcumanbHasi cymma 0asuioB, Habupaemast CTyIeHTOM 1o aucuuiiinHe pasHa 100.

Onenka | Onenka 1o mkase ObocHoBanme Yposens

B chopmuposannocmu
Oautax KoMnemeHnuyuii
bonee | «OTnuuHO» ConeprkaHue Kypca OCBOCHO Buicokuit yposens
80 MIOJTHOCTBIO, 03 TTPOOEIIOB,

HEOOXOAMMBIE MPAKTUYECKUE HABBIKU
paboThl C OCBOEHHBIM MaTEPUAIIOM
copMHUpOBaHBI, Bce
IPEIYCMOTPEHHBIE TIPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHHs
BBITTOJIHEHBI, KAYECTBO MX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM
0aJ10B, OJIM3KUM K MAaKCUMAJIbHOMY

66-80 | «Xopormoy» Conepxanne Kypca OCBOCHO Ilpoosunymotii
MOJTHOCTHIO, 6€3 TPOOEINoB, ypoeens
HEKOTOPbIE MPAKTUYCCKHE HABBIKH
paboThI ¢ OCBOCHHBIM MaTEPUAIIOM
chopMHpPOBaHbI HEAOCTATOYHO, BCE
NPEYCMOTPEHHBIC TIPOTPAMMOA
o0ydeHus1 yueOHbIC 3aJaHUs
BBITTOJIHEHBI, KAUECTBO BBITOJTHEHHSI
HU OJIHOTO M3 HUX HE OLEHEHO
MHUHHMAJIbHBIM YUCIIOM 0aJlIOB,
HEKOTOPbIE BU/IBI 33 aHUI
BBITTOJIHEHBI C OINOKAMHU




50-65 | «YmoBIETBOPHUTEIBHOY ConaeprxaHue Kypca OCBOEHO Ilopozoeuwlit yposens
YaCTUYHO, HO MTPOOETIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HE00XOAMMBIE TIPAKTUYECKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIITMHCTBO MPEITYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHHid BHIITOJIHEHO, HEKOTOPBIE M3
BBITIOJIHEHHBIX 33JJaHU, BO3MOXKHO,
CoJIepKatT OMMOKH

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0/IMMbI€ PAKTUYECKUE HABBIKU | chopmuposanst
paboThI HE CHOPMHUPOBAHBI,
BBIIIOJIHEHHbIC YUE€OHbIE 3alaHUs
CoJIepIKaT TpyObIe OMMOKH

3. 3aganus B TecTOBOM (popMe 1O JUCHMILIUHE
IIpumepsl 3anaHmii:
HarpeB m3zmenust 10 OmMpenereHHON TeMIepaTypbl, BBIACP)KKA IMPH STOW TEMIIEpaTyphl U
MEJIJICHHOE OXJIKICHHUE, 3TO
1) 3akanka
2) Hopmanu3anus
3) Oxur

CrocoOHOCTh METaIOB CONPOTHUBIIATHCS BJIABIMBAHWIO B HHUX Kakoro Jnubo Tena,
Ha3bIBACTCS:

1) TBepnocTbio

2) [InacTuyHOCTHIO

3) Yopyroctbio

Kakue oTpunarenbHble CTOPOHBI HMMEET CTajdb Y& Kak Marepuan JUisl HM3TOTOBJIECHUS
MHCTPYMEHTOB ceueHneM 20 MM C TOUKH 3PEHUs TEXHOJIOTHYECKUX CBOMCTB?

1) BecbMa uyBcTBUTENbHA K NEPETPEBY, MPHU NUTU(GOBAHUN BO3MOXKHO CHUKEHUE TBEPJOCTH;
TpeOyeT 3aKaJIKi B BOJIC; BO3MOXKHEI JIehopManust 1 00pa3oBaHHUE 3aKaJIOYHBIX TPEIIHH

2) OOGnanmaer 110Xoil 00pabaThIBAEMOCTHIO, UYBCTBHUTEIbHA K IIIM(DOBOYHBIM TpELIMHAM,
CKJIOHHA K IIEPErpeBy

[TonHBI epedyeHb TeCTOBBIX 33/1aHUN C yKa3aHUEM MPAaBUIILHBIX OTBETOB, pa3MeIleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaLII/IOHHO-O6p8.30BaTeJ'ILHOM rnopraje HHCTUTYTA 10 CCBIJIKEC
https://www.mivlgu.ru/iop/question/bank/managecategories/category.php?courseid=2426

OLICHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIITOJIHCHHBIX TCCTOBBIX 3a,£[aHI/II71 n3 ux
obmiero yuca.



