MHUHOBPHAYKHU POCCHUHA
(denepanbHOe rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BBICIIET0 00pa30BaHUsI

«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
uM. P.E. Aunexceea» (HI'TY)

OO0pa3oBaTeIbHO-HAYYHBI WHCTUTYT MPOMBIIUICHHBIX TEXHOJIOTHI
MammHoctpoeHus (UITTM)

LLOKYMEHT NoAnu1caH 31eKTPOHHOW NOANMUCHIO

//\,, B CUCTEME 3/1eKTPOHHOrO OKYMeHToo60poTa YTBEPH(I[AIO .
HITY um. P.E. Anekceesa :
I[I/IpeKTOp I’IHCTI’ITYTa:

Ianos A.IO

CepTudukat 6120503c70676ec41314b02ec665da7b74e569ch
Bnageney, MBawkuH EBreHnit FTeHHagbeBnY noANnuChH

[Oevicteutened ¢ 14.01.22 no 14.04.23 [ 15 2 06 202 1 T

PABOYAA ITPOT'PAMMA JJUCIUITJINHBI

b1.5.24 MarepuanoBeeHue
(MHIEKC ¥ HAaMMEHOBaHUE MUCHIUIUIMHEI IO y4eOHOMY IIJIaHY)

JJIA ITIOATOTOBKH 6aKaﬂaBp0B

Hampasnenune noarorosku: 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHMYECKOE OOecreyeHne

MaIMMHOCTPOUTCIIbHBIX TTPOU3BOACTB

(K00 u HanpasieHue NOO20MOBKU, CReYUATbHOCIU)

HaHpaBJ’IeHHOCTBI «TexHonorus MalIMHOCTPOCHU S

(HaumeHosanue npouis, NPOZPAMMbL MAUCIPAMYPbL, CREYUATUIAYUL)

®opma 00yueHHs: OvHasl

(ounas, OUHO-3A04HAS, 3A0UHAS)
I'onx Havanma moarorosku 2021

Brimyckaromiast kadpenpa TuOM
Kagenpa-pazpaborunk MTMuTOM

O6bvem quctumuael 108 yaca / 3 3.e.

HpOMC)KYTO‘-IHaH arTecranus 9K3aMCH

Pazpabortunk: Hyxmunaa T.B., K.T.H., JOIIEHT

Huxnniit Hosropon 2021 r.



Pabouas nporpamma IUCHUIUIMHEL: pa3paboTaHa B COOTBETCTBUU ¢ DesiepalibHbIM roCyAapCTBEHHBIM
o0Opa3oBaTeNnbHBIM cTaHgapToM Bbiciiero obOpazoBanus (PI'OC BO 3++) mo HampaBlICHUIO
noarotoBku 15.03.05 «KoHCTpYKTOPCKO-TEXHOJOTHUUECKOE OOCCICUCHHE MAIIMHOCTPOUTEIBHBIX
IIPOU3BOJCTBY, yTBepkAeHHOr0 npukazom MUHOBPHAYKU POCCUN

17.08.2020 Ne1044 na ocHOBaHMM yueOHOro mana npunaroro YMC HI'TY

npotokoi ot 15.06.2021 r. Ne7

Pabouas nporpamma ogo0peHa Ha 3aceqanuu kadeapsl «MarepuaioBeCHIE, TEXHOJIOTHH
MaTepHaJioB U TepMudeckas 00padoTka MmeramuioBy (MTMuTOM), npotokois ot 01.06.2021 r. Ne7.

3aB. xkadenpoii a.1.H., mpodeccop A.A. X16100B

[Iporpamma pekoMeHI0BaHa K yTBEpKACHUIO YuebHo-meronuueckuM coperom UITTM, nporokomn oT
09.06.2021, Ne10

PaGouas nporpamma 3apeructpupoana B YMYVY peructparnmonnsiii Ne 15.03.05-T-29

Havanpaux MO

(noonucyw)
3aBenyromas otaenom komiuiekroBanusa HTh /H.N. Kabauuna/
(noonucwv)




COJEPKAHUE

1. llenb 1 3a71a41 OCBOCHUS JUCIIUTIITIHBL. ...c...veeutieuteeereeiteatieeeeenseesueeenseesnseenseesaseenneens
2. MecTo IUCHUIUIMHBI B CTPYKTYPE 00Pa30BaTEIBHONU MPOTPAMMBL........eeveeeenrerneeneens
3. Kommierenuuu o0y4aromerocs, GopMUpyeMbIe B pe3yIbTaTe OCBOCHHUS

D112 001 107100 171305 SS OO OO USRRPRUPTP
4. IlepeueHb MIaHUPYEMbIX PE3yJIbTaTOB O0YUEHUS MO TUCLUUILIMHE COOTHECEHHBIX C
IUTAHUPYEeMbIMH pe3ynbTrataMu ocBoeHust OIL..... ...
5.CTpyKTypa U CONEPIKAHUE JTUCIIHIIITHHBL. ....ccu.veeueeentieeeeenteenueeenseasaeesseesaseenseesseesnseennneenne
6. Texyiuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXKYTOUHAs aTTECTALIUA 10 UTOTaM
OCBOCHUS JIUICIIMIIITIHBL. ....uteentteeutteteeenteenuteenteestteeateesuteenseesseesnseesaseanseesssesnseenseeenseesseesnseans
7. Y4e0HO-METOINIECKOE 00CCTICUCHME TUCIIUTIIMHBL. ... .eevvveeeveeereesseeeseeeseesnseesseesneeesseens
8. MHopMaIMOHHOE 00ECTICUCHUE TUCIIHTITIHBL. .....evveenteenteeienteenreseeenseensesseensesnsesseenseennes
9. OGpa3zoBarenbHbIe pecypcehl It MHBATHAOB U I ¢ OB3.............ooi .
10. MaTepuanbHO-TEXHUUECKOE 00eCTieYeHre, HEOOXO0IMMOE JIJIsl OCYIIECTBICHUS
00pa30BaTENbHOTO MPOIECCA MO TUCIIUTIITHHE. .. ... neeieeeiieeteesieeeneeeseeenseesnreeseesnseenaeans
11. Meroanueckre peKOMeHIAIKH 00yYaroIIUMCS 10 OCBOCHHUIO JUCHUIUIHHBL..............

12.01eHOYHBIC CPEACTBA JJIT KOHTPOJISI OCBOCHUS TUCITUATIITUHBL. ... .uvesveieeeeeveeeereeenens
Jluct aktyanuzanuu pabodeil MPOrPAMMBI TUCIUTIIIHHDBL. . . .. .c.veerueerureeneeeseeeseeseeeesseesneeens

24
28



1. HEJIX 1 3AJAYN OCBOEHUA JUCIIUITJIMHBbI

1.1. Heabrw (umeassMH) OCBOEHHMS JUCHUILUIMHBI SIBJSIETCS W3YUYCHHUE COCTaBa,
CTPOCHHMS, CTPYKTYpPbl M HX B3aUMOCBSI3M CO CBONCTBAMH MaTEpHAJOB, a TaKXKe CIOCOOOB
00paboTKK MaTepUaIoB U UCTIOIB3YEMOTO IS STOTO 000PYIOBAHHUS.

1.2. 3amaun ocBOEHHUS JUCHHUILIHHBI
Huctunmuua  «MaTtepuaioBeieHHe» TOTOBUT K  PEIICHHIO 3adad  MpodhecCHOHATbHOM
JESTEIILHOCTH MPOU3BOJICTBEHHO-TEXHOJIOTUIECKOTO TUTIA!
-OCBOGHHE OCHOBHBIX I'PYIIIT MaTEPUAIOB, UX CBOMCTB U 00J1acTEl UX MPUMCHCHHS;
-00y4eHue pacir(poBBIBAHUIO MAPOK CIIABOB U UX MPUHAICKHOCTH K KJIACCY MaTEePHAJIOB;
-M3y4CHHE 3aBUCUMOCTH MEXy COCTAaBOM, CTPOSHHUEM U CBOWCTBAMH OCHOBHBIX MaTEPHUAJIOB;
-OCBOCHHE IMPOIIECCOB IMOJYYCHUS U OOpaOOTKM MaTepHaJOoB B YCIOBHUSX IPOU3BOJICTBA H
AKCIUTyaTaIliy U BIUSIOMIUX HA CTPYKTYPHI U CBOMCTBA ATUX MaTEPHAJIOB;
-00y4eHHE UCCIIECIOBAHUIO CTPYKTYPBI MATEPHUATIOB;
- nmpuoOpeTeHre HaBBIKOB BBIOOpa Marepuaiia ¢ TpeOyeMbIMU CBOMCTBAMHU B 3aBHCUMOCTH OT
YCIIOBHMM 3KCIUTyaTalllH;
-00y4eHue paboTe co CIIPaBOYHO-TEXHUYECKON TOKYMEHTAIUEH.

2. MECTO JJUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

Yyebnas mucnmmuimHa bl.b.24 «MarepuanoBeneHuey BKIIOYEHAa B 00s3aTCIbHBIN
MepeveHb TUCHUILIAH 00s3aTeIbHOM YacTH 00pa30BaTeIbHON MPOrpaMMbl BHE 3aBUCUMOCTH OT
ee HampaBlieHHocTH (mpodwuis). JuciuruiiHa peanusyeTcst B COOTBETCTBUU C TPeOOBaHUSIMU
OI'oC, OIl BO u VII, no wnanpasnenuto mnoarotoBku 15.03.05 «Koucrpykropcko-
TEXHOJIOTHYECKOE 00CCIICUCHHE MAIIMHOCTPOUTEIIbHBIX IIPOU3BOJICTBY.

Hucnurnnuna 6azupyercs Ha cienyromux auciuummiax: Gusuka, Xumus, B 00beMe Kypca
mporpamMmsbl OakajiaBpuara.

Pesynbrartel 0Oy4yeHUs, MONY4YEHHBIE MPU OCBOCHUU JHUCUUIUIMHBI, HEOOXOIHUMBI TPHU
M3YYEHUHN CIENYIOUX JUCHUUIUIMH: TEeXHONOrus MallMHOCTpOeHHUs, Pe3aHue martepuanos,
CtpykTypa MAaIIMHOCTPOUTEIBLHOTO MPOU3BOJACTBA, I[IpoekTHUpoBaHHE W MPOU3BOJICTBO
3arOTOBOK, Pexymuid HUHCTpYMEHT, YTpaBiieHHEe KaduecTBOM, (OCHOBBI TEXHOJIOTHMHU
MaITUHOCTPOEHHS, & TAK)KE TTPH BHIMIOJTHEHUHN BBITYCKHON KBAIU(PUKAIIMOHHON paOOTHI.

PaGouass mporpamma mucturuinHbl «MaTepuanoBeaeHHey ISl MHBAIUIOB M JIHIl C
OTPAaHWYEHHBIMH BO3MOXXHOCTSMH 370POBbS pa3pabaThiBaeTCsl HMHAUBUAYAIBHO C YYETOM
0COOCHHOCTEHN TMCUXO(PHU3UIECKOTO PAa3BUTHUS, MHIUBUIYATbHBIX BO3MOXXHOCTEH M COCTOSHUS
3/10pOBbS TAKUX O0yYarOIINXCS.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAITJIMHBI
HpOHGCC HU3YUYCHUA JUCHUIIIIMHBI HAlIPpAaBJICH Ha:
- (hopMUpOBaHME HIIEMEHTOB CIEeAyIOmEelH  00menpopeccuoHaabHONH KOMIETEHIIUH B
coorBerctBun ¢ ®I'OC BO wu OIl BO mno Hampasnenuto mnoxaroroBku: 15.03.05

KoHCTpYyKTOpCKO-TEXHOIOTHYECKOE 00ecIIedeHre MAIMHOCTPOUTENBHBIX pou3BoAcTB: OIIK —
9 (Tabm. 1).



Tabmuna 1 - DopMupoBaHre KOMIETEHINA TUCITUTLTNHOM

Haumenosanue Cemecmpbl popmuposanus KOMReMmeHYul OUCYURTUHOL
QUCYUNTUH, POPMUPYIOWUX
KOMNemeHyuio 1 2 3 4 5 6 7 8
COBMECHO

Koo xomnemenyuu OITK-9

TexHuueckas MEXaHHUKA + + +

Mertposnorus, cTaHAapTH3AIN U

+
cepTUhUKAITHS
MarepuaoBenenue +
TexHOIOTHA MaTMHOCTPOSHUS + +
BeinonHeHwe, MOArOTOBKA K
MpOLEAypE 3aIINTHI U 3aIITA BBITYCKHON +

KBaM(pUKAIMOHHOH paboThI

N3y4yenue naHHOW y4eOHON TUCHUIUIMHBI HAIIPaBJIEHO Ha (POPMHUPOBAHHE Y 00YYaIOINXCS
KOMITETEHIIHA, TIPE/ICTABICHHBIX B TAOIHIIE 2.



4. NEPEYEHb ITVIAHUPYEMBbBIX PE3YJIBTATOB OBYYEHUA 11O JUCHUIIVIMHE, COOTHECEHHBIX C
IHJIAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHMUA OIl1
Tabnuna 2- [lepedeHp MIaHUPYEMBIX PE3YJIBTATOB O0yUYEHUS 10 AUCIUILTUHE, COOTHECEHHBIX C IIAHUPYEMBIMU Pe3yIbTaTaMi OCBOCHUS

Kon n Kon u HaumeHoBaHMe IInanupyemsble pe3yjbTaTbl 00y4eHHs 110 AUCHMILIMHE OueHoYHBIE CPeICTBA
HANMEHOBaHHe HHIUKATOPA 10CTHKECHUSA Texymero IIpome:xyTo
KOMIIeTeHII U KOMIIETeHIIUH KOHTPOJIS YHOI
aTTecTaluu
OIIK-9 HOIIK-9.1. 3HaTh: YmMmers: Baapers: WnnuBuayans | Bompocsl k
Cnocoben HemoHcTpupyeT 3HAHMA | - 3aKOHOMEPHOCTH IIPOLIECCOB - pacIo3HaBaTh U -uHpOopManueit o HBIE 3auety (42
y4acTBOBaTh B | HOPMAaTUBHOMU KpHUCTaIN3aluU U KiaccuuImpoBaTh CBOWCTBAX U MPaKTUYEeCKHe | BOIPOCA)
pa3paboTke JOKyMEHTalUU JUIg | CTPYKTYpOoOOpa3oBaHMs METAJUIOB U KOHCTPYKLIMOHHBIE M | IPUMEHEHUHU 3aJaHud = 10
MPOEKTOB NPOCKTUPOBAHHUS  M3JEIH | CIJIABOB, OCHOBBI MX TepMOOOPaOOTKH, CBIPLEBLIE pasInYHBIX pasaenam
u3eni MaIIMHOCTPOCHUS CIOCOOBI 3aIIUTHI METAJIIOB OT MaTepuasl 1Mo MaTepHaJIOB; Kypca,
mammHOCTpoeHn | MOIIK-9.2. Pa3spabateiBaeT | KOppo3uw; BHEUIHEMY BUIY, - HaBbIKaMU pelieHue
o BapUaHTHI 3TAMNoOB | - KIACCH(UKAIIHNIO M CIIOCOOBI MIPOHUCXOKACHHIO, MIPaBIJIBHOTO BEIOOpa | Keiic-3azad,
MIPOCKTUPOBAHUS  M3JCIUH | MONTy4eHHS KOMIIO3UIIMOHHBIX CBOHCTBaM; MaTepHalioB UCXOAS TECTOBBIC
MaIIMHOCTPOCHUS MaTepualioB; - OIIPEAEIATH BUIBI 13 aHa/In3a YCIOBUHM | BOMPOCH IO
- IPUHIMUIIBI BEIOOPAa KOHCTPYKIMOHHBIX | KOHCTPYKIMOHHBIX SKCIITyaTally | paszenam
MaTepHaJIoB IJIs IPUMECHEHUS B MaTepHaoB; IpPOU3BOJICTBA. Kypca
MIPOU3BO/ICTBE; - BBIOMpATh
- CTPOEHHE U CBOICTBAa METAIOB, MaTepHasl A
METOAbI UX UCCIICIOBAHUA, KOHCprKHI/If/'I o UuX
- KJ1accu(UKanUo MaTepHaIOB, Ha3HAYCHHIO U
METaJUIOB M CIIJIABOB, MX 00IaCTH YCIIOBUSIM
MPUMEHEHHSI. SKCILTyaTallH;
- IPOBOJIUTH
WCCIIEIOBaHUS U
WCTIBITaHMS
MaTepuaJoB.




5. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

5.1. Pacnpenesienne TPyA10EMKOCTH JUCUHUIJIMHBI 10 BUJAAM padoT
1o ceMecTpam
OO6mas Tpymo€MKOCTh JUCIUILUIMHBI cOCTaBiseT 3 3ad.ed., 108 waca, pacmpeneieHue
YacoB I10 BHJIaM paboT MpecTaBieHo B Tabnuue 3.

Tabmuua 3
Pacnpenesienue Tpy10€éMKOCTH JUCUMILUIMHBI 110 BUAAM PadoT 1o ceMecTpam
TpynoémkocTh B yac
Bup yueoHoii padoThI Bcero BB
qac. ceMecTpam
4 cemecTp
®opMaT U3yyeHH s JUCIUNIHHBI C UCMOJIb30BAaHUEM 3JIEMEHTOB
AJIEKTPOHHOT0 00y4€eHUs
OO0mast TpyA0€MKOCTb JUCIUIUIMHBI TT0 YYCOHOMY TUTAHY 108 108
1. KontakTHas padora: 40 40
1.1. AyauTtopHasi paboTa, B TOM 4ucJje: 34 34
3aHATHSA JeKIHOHHOTOo THMa (JI) 17 17
3aHsTHus ceMuHapckoro tuna (I13-cemunapsl, IpakT. 3aHATHS U Ap.) 17 17
naboparopusie paboTs (JIP) - -
1.2. BHeayauTopHasi, B TOM YHcJe 6 6
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3amuTa) -
TEKYIIHIA KOHTPOJIb, KOHCYJIbTAIIUHN T10 TUCITUTUIHHE 4 4
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocrosiTenbnasi padora (CPC) 41 41
pedepat/acce (MOAroTOBKA) - -
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska) - -
KOHTpOJIbHasI paboTa - -
kypcoBas pabota/mpoekt (KP/KII) (moaroroska) - -
CaMOCTOATCIIbHOC U3YYCHUC Pa3aCIOB, CAMOIIOATOTOBKA (npopa60TKa u
IMOBTOPCHUC JICKIITMOHHOI'O MaT€pHajia U MaT€purajia y‘-IeGHI/IKOB u y‘-IeGHBIX 41 41
1mocoOuii, IOAroTOBKA K 1a00OPaTOPHBIM 3aHATHUSIM, KOJUIOKBUYM H T.JI.)
IlonroroBka K 3xk3ameHy (KOHTPOJIb) 27 27

JlucuunimHa peaau3yercs MoCpeCTBOM MPOBEACHUSI KOHTAKTHON pabOThI C 00yJaroIMMHCS
(BKJItOUAss TMPOBENEHHWE TEKYIIEr0 KOHTPOJsS YCIEBAEMOCTH), CaMOCTOSITEIIbHOW paboThl
00y4aromuXCcsi U MPOMEKYTOUHOM aTTeCTaIlHH.




5.2. Conep:xanue TUCHUNIUHDBI, CTPYKTYPHPOBAHHOE 0 TeMaM
4.2 ConepxxaHue IMCUUILTHHBI

Tabnuna 4 - Conepkanue IUCHUIUIMHBL, CTPYKTYPHPOBAHHOE MO TeMaM

IInanupyemsle Buabl yueoHoi padoTsl
(KOHTpOJINpYyeMbIe) KonrakTHas
pe3yJ1]>TaTb.l abdora gE “E‘ HanMenoBanme Peanuzanus
eBOCHILI: 2 @ =53 HCII0JIb3yeMbIX B pameax
kox YK; OIIK; IIK HanMenoBanme nas & 22 S & S X7 Bux CPC NPAKTHYECKOMH
M HHIHKATOPBI Pa3jielon, Tem = = AR % 5 5 é e I%HTepaKT“BHHX MOAT0TOBKH
JMOCTHKEHHUS S | & Z = E g s 5 00PA3OBATENLHEIX (TPyA0E€MKOCTD B
KOMIIETeH M % =& % = sg T TEXHOTOTHH qacax)
= |E&/ 5§ J4
4 cemecTp
OIIK-9: Pa3nen 1 ATOMHO-KpUCTaNIMYECKOE CTPOESHUE METAJIIOB
NOIIK-9.1,
HOIIK-9.2 Tema 1.1 Knaccudukanus marepuaios 0,5 0,5 IToaroToBka K JeKuusM | MozenupoBaHue
U UX CBOICTB [17, c1p.7,47- TIPOU3BOJCTBEHHBIX
60,235,237 MPOLIECCOB M CHTYalHi
Tema 1.2 Tunbl KPUCTALIMUECKUX 0,5 0,5 IToaroToBka K JIEKUUIM
PELIETOK ¥ X OCHOBHBIE TAPAMETPHI [1], cTp.8-13
Tema 1.3 JlepexTbl KpUCTATITHIECKOTO 1 IMogroroBka k nekuusaM | Keiic-meron (anamus
CTPOEHUS METAJIOB [1], cTp.31-35 KOHKPETHBIX
CUTYyaLui).
Pabora no ocBoenmio 1 pazgena:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckas padora (PI'P)
KOHTPOJIbHasA padoTa
Hroro no 1 pazaeny 1 2
Pasnea 2 Kpucramimzanus MeTauIMdeCKUX MaTEpUaIOB
Tema 2.1. OcoOenHocT 1 1 IMoaroroBka k nekuusM | Keiic-meron (anamus
KPMCTAJUIM3AIUM CTAJIU U CTPOEHHE (1], ctp.68-72 KOHKPETHEIX
CIIATKA CHUTYAIUiA).
IIpakTnyeckoe 3ansTue 1 2 1 noaroToBka k I13 MopenupoBanue
MakpoaHanu3 CTpyKTyphl U [4], cTp.3-8 TIPOHU3BO/ICTBEHHBIX
MOBEPXHOCTEW pa3pyleHus! JIUTON U TPOLECCOB U CUTyaluii
JegopmMupoBaHHOH cTasn
Pabora no ocBoennio 2 pazaesa:




IInanupyemsle
(KOHTpOJIpYyeMble)
pe3yJIbTaThI

OCBOCHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

Buabl yueoHoi padoTsl

KonrakrHas
adora - Peanuzanus
g S HaumeHnoBanue n
) © - B pamMKax
o | 2 o Ea s HCIO0JIb3yeMbIX .
s 2| Es| g EF MPAKTHYECKOI
HaumeHoBaHue pa3genoB, TeM 5 | ER| 57| BE 2 o Bug CPC HHTEePAKTHBHBIX
- | 2702 . E50 NOATOTOBKH

E |EF| 8| EE o0pa3oBaTeJbHbIX

E |sE|=EE| 38 . (TpyAOeMKOCTh B

E |a&8|EE| E¢ TEeXHOJIOT Hii

2 | o8| 2 8| =& yacax)

S |€s|SE| f¢

= 'g &ES| O
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas padora (PT'P)
KOHTpOJbHasi padoTa
Hroro no 2 pazneny 1 2 2
Pasnea 3 Teopus ciaBoB
Tema 3.1 IuarpamMmbl COCTOSTHUIMA 1 2 IToaroToBka K JIEKUUAM
JBYXKOMIOHEHTHBIX CIIABOB [5], c1p.3-31
IIpakTHyeckoe 3anAaTHE 2/[HarpaMMEI 4 4 [oxroroska k I13 n
COCTOSIHUM BYXKOMIIOHEHTHBIX CILJIaBOB BBIIIOJIHCHHE
TIPOCTBIX THIIOB HPaKTUYECKOH paboThI

[5], ctp.31-35
Tema 3.2 CBsi3p MeXly CBOMCTBaMHU 0,5 IMoaroroBka k texkimsM | Mogenuposanue
CILIABOB U TUIIOM JIHATPAMMBbI COCTOSHHUS [1], cTp.98 TIPOH3BOJICTBEHHBIX
TIPOLIECCOB U CUTyalui
Tema 3.3 JlnarpamMmma COCTOSIHUS JKeJe30 1 1 [MoxroToBKa K NEKIHAM
— yraepoj, [1], cTp.99-101
IIpakTuyeckoe 3ansaTue 3 AHanus 3 2 IMoaroroeka k 13 u MogenupoBanue
CIIJIABOB JHarpaMMBbl COCTOSIHUS JKEIE30 BBEIIIOJIHEHHE IIPOU3BOJCTBEHHBIX
— YIJIepOJL ¥ MX MHUKPOAHAIIN3 MPaKTUYECKOT0 3a/1aHus | TMPOIECCOB U CUTYaIMi
[4], cTp.10-11

Tema 3.4 XKene3oyrnepoaucTbie CIIaBbI 1 1 [oxroroska k neknusam | Kelic-3amaua
(craym 1 9yryHBI) [1], cTp.100-101
Pabora no ocsoennio 3 pazagesa:
pedepar, 3cce (Tema)
pacuérHo-rpadguyeckas padora (PT'P)
KOHTpOJIbHasi padoTa
Hroro no 3 pasneny 3 7 10,5




IInanupyemsle
(KOHTpOJIpYyeMble)
pe3yJIbTaThI

OCBOCHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

Buabl yueoHoi padoTsl

KonrakrHas
afora g a Peanmzanus
s g HaunmeHoBaHHe =
) © - B pamMKax
9 |Ze|Eg| 3&F HCNOIR3Y EMBIX NpPaKTHYeCKOI
HanMeHoBaHHe Pa3/ie/I0B, TeM g ES g g E = Bux CPC HHTEPAKTHBHBIX ﬁo ORI
IS o @ «
S |gF|lz8| €2 8 00pa3oBaTeIbHBIX A
E |sE|=EE| 38 . (TpyAOeMKOCTh B
E |28|EE|] EC TEXHOJOTHH
£ 18S < z$ yacax)
]
= S & é- S| O =
Pasnen 4 ®a3oBbie peBpalleHUs B CIIaBax
Tema 4.1 ®a30Bble IpeBpaIeHUs IpU 1 2 IMogroroBka k nekuusaM | Kelic-merton (aHamm3
HarpeBe CTajld U OXJIaXKIEeHUN [6], cTp. 3-12 KOHKPETHBIX
(NepIMTHOE TIPEBpAILCHHUE) CHTYauui).
Tema 4.2. BeliHUTHOE, MAPTEHCUTHOE 1 1 [Toxroroska k nexuuam | Mupopmannonno-
HpeBpanicHue [6], cTp.12-20 mpoGIIeMHast JISKIIHs
Pabora no ocBoenuio 4 pazgena:
pedepar, 3cce (Tema)
pacuérno-rpaduyeckas padora (PT'P)
KOHTpOJbHasi padora
Hroro no 4 pazneny 2 3
Pasnen 5 Yraepoaucteie U 1erupOBaHHbIE CTAIH
Tema 5.1 Biusinue yrinepona u 1 1 IToaroToska Kk ekimsM | Monenuposanue
npuMeceii Ha CBOICTBa cTanei [7], ctp.10-18 TPOU3BO/ICTBCHHBIX
MPOLIECCOB U CUTYalUH
Tema 5.2 Knaccudukarust 0,5 0,5 TToATOTOBKA K JIEKIIUSIM
JIErHPOBAHHBIX CTanel [1], erp. 250-255
Tema 5.3 KoHCTpYKIIMOHHBIE CTATH 1 1 IMoaroToBka k nekuusM | Mozaenuposanue
[1], cTp.237-257 MTPOU3BOICTBEHHBIX
TIPOLIECCOB U CUTyalui
Tema 5.4 IHcTpyMeHTaIbHBIE CTATH 1 1 IMoaroToBka k nekuusaM | Kelic-meron (aHamm3
[1], cTp.609-622 KOHKDPETHBIX
cutyanuif).
Tema 5.5. Marepuansl, ycTOHYUBBIE K 1 2 [ToAroToBKa K JEKLHUIM
BO3/IEHCTBUIO TEMIIEPATYP [1], cTp.470-521
Pabora no ocsoennio S pazaena:
pedepar, 3cce (Tema)
pacuérHo-rpadguyeckas padora (PT'P)
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IInanupyemsle
(KOHTpOJIpYyeMble)
pe3yJIbTaThI

OCBOCHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

Buabl yueoHoi padoTsl

KonrakTHas
adora g a Peanusanus
g S HaumeHnoBanue n
) o 24 9 B paMKax
v | S| 2ol F3 s HCIOJb3yeMBbIX .
e |[2|lEgs| g7 NPAKTHYeCKOMH
HaumeHoBaHHE Pa3IeioB, TeM 5 | BEF|SF| BB Bux CPC HHTEPAKTUBHBIX HOATOTOBKH
IS o @ «
S |gF|lz8| €2 8 o0pa3oBaTeJbHbIX
E |z 2| = =| 98 . (TpyaoeMKocTh B
E |as|lEEl €58 TEeXHOJIOTHii
2 | o8| 2 E| =& yacax)
S |€s|SE| f¢
= 'g &ES| O
KOHTPOJIbHasA padoTa
Hroro no S paszgeny 4,5 5,5
Pa3nen 6 L{BeTHBIC METaJUIBI B CILIABEI
Tema 6.1 CrijiaBbl Ha OCHOBE QJTFOMUHUS 1 1 [Toxrorosxka k nekuusam | Monenuposanue
[1], cTp.358-367 MTPOU3BOICTBEHHBIX
IIPOLIECCOB U CUTyaluil
Tema 6.2 CrutaBel Ha OCHOBE MEJIH 1 1 [MoarotoBka K JEKIUSIM
[1], cTp.302-309
Tema 6.3 CriaBbl Ha OCHOBE TUTaHA 1 1 [ToAroTOBKA K JIEKLHSIM
[1], cTp.406-418
IIpakTnyeckoe 3ansaTHe 4 [IpUHITUIIEI 2 2 IMoaroroska k I13
pactmdpoBKHU CIIIABOB [7], cTp.40-44
Pabora no ocBoeHnuio 6 pazgena:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckas padora (PI'P)
KOHTpOJbHas padora
HToro no 6 pazneny 3 2 5
Pazgen 7 Tepmuueckas 1 XUMUKO-TepMUYeckas o0paboTka
Tema 7.1 Bugsl TepMooOpabOTOK 1 1 2 IMoaroToBKa K JEKIUAM
BIIMSIHUE HA CBOKWCTBA [1], ctp.142
Tema 7.2 Buasl XUMHKO-TEPMUUECKUX 1 2 Hoxroroeka k nekuusm | Monenuposanue
00paboTOK U BIMSHUE HA CBOICTBA [1], eTp.196-219 TPOM3BOACTBEHHBIX
IPOLIECCOB M CUTYaLUH
IIpakTnyeckoe 3ansTue 6 Beioop 3 3 IMoxroroska k I13 [9], Keiic-3aaua
CIUIaBa M €r0 TEPMOOOPAbOTKH IIpH c1p.18-29 u
HW3TOTOBJICHUM U3JICIUS BBITIOTTHEHHE
IIPAKTUYCCKOI'0 3aJaHus
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IInanupyemsle
(KOHTpOJIpYyeMble)
pe3yJIbTaThI

OCBOCHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

HaumenoBanme pa3aeioB, TeEM

Buabl yueoHoi padoTsl

KonrakTHasi

adora

Jleknum, yac

JlabopaTopHble
paborsl, yac

IIpakTHyeckue
3aHATHS, YaC

CaMocTosiTeIbHAS

paboTa cTyieHTOB

(CPC), uac

Buxg CPC

HauMmeHnoBaHme
HCIOJb3yeMBbIX
HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEeXHOJOTHH

Peanuzanusa
B paMKax
NPaKTHYeCKOM
MOATOTOBKH
(TpyaoeMKocTh B
qacax)

PaGora no ocBoenmio 7 pazgena:

pedepart, dcce (Tema)

pacuérHo-rpaduyeckas padora (PI'P)

KOHTPOJIbHasA padoTa

Hroro no 7 pasneny

Pasnean 8 Komno3uunonHble MaTepraibl

Tema 8.1. Knaccuduxanus
KOMIIO3UMIIUOHHBIX MaTE€PHUAJIOB U UX
HOJIy4eHHe

0,5

IloaroroBka K JEKIIUIM
[1], cTp.434-464

MopnenupoBanue
MIPOXU3BOACTBEHHBIX
TIPOLIECCOB U CUTyalui

IIpakTnyeckoe 3anaTue 7
Komnozurmonasie matepuansl (KM).
Metoauka Beibopa KM

IMoaroroska k I13 u
BBITIOJIHEHUE
MPAKTHYECKOTO 3aIaHHUsI
[8], cTp.89-102

Pabora no ocBoenmio 8 pazgena:

pedepar, 3cce (Tema)

pacuérHo-rpadpuueckas padora (PI'P)

KOHTpOJIbHasA padoTa

HToro no 8 pazneny

0,5

HUTOr'o 3A CEMECTP

17

17

41

HNUTOT'O no pucumMniinHe
(B TOM uncie He meHee 20% ¢
HCMOJIB30BAHNEM HHTEPAKTUBHBIX
00pa3oBaTeJbHBIX TeXHOJIOTHii)

17

17

41
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6. TEKYIIIUY KOHTPOJIb YCIIEBAEMOCTHU U TPOMEKYTOYHAS ATTECTAIIUS
11O UTOI'AM OCBOEHMA JUCHUIIVIMHBI.

6.1. TunoBblie KOHTPOJIbHBIC 3aJaHUSI UJIX UHBIC MaTEpHUaJIbl, H606XOL[I/IM]>IC AJId OHCHKH
3HaHI/Iﬁ, yMeHI/Iﬁ N HABBIKOB U (I/IJ'II/I) OnbITa JE€ATCJIbHOCTH

1) IlpumepHblil HepevYeHb 3aaHuil Ha IPAKTHYECKUX 3aHATHSX:

BeolsiBneHnE TUKBaLMM METOJIOM CEPHOTO OTIEYaTKa

BrisiBiienue ciosi, ympo4HeHHOTO XUMUKO-TEPMHUYECKON 00paboTKOM

BrrsaBiienue ciosi, ynpo4HEHHOI0 MHAYKIIMOHHOM 3aKaJlIKON

MaxkpoCTpyKTypHBII aHaJIU3 CBAPHOTO 1IBA

e MakpoCTpyKTypa JIUTOro U Ae(OpMUPOBAHHOIO METaIa

e OCOOEHHOCTH CTPOCHHUSI CIUTKA CIIOKOWHOM U KUIISALICH cTanu

o Kaxue MUKpoJeQeKThl BCTpEUaroTCsl B CTaIAX, KAKOBbI IPUUMHBI UX BOSHUKHOBEHUS U
BIIMSIHUE HA MEXaHUYECKHE CBOMCTBA

2) TlpuMepHBIi MepeYeHb HHANBUAYATbHBIX PAKTHYSCKUX 3aIaHUI:
[IpakTryeckoe 3amanue 1: [IpoBecTn aHanu3 3aJaHHOTO CIIaBA JBYXKOMIIOHEHTHOW CHCTEMBI
(10 3a/1aHKIO TIPETIOIaBaATEIs):

-HapHCOBaTh KPUBYIO OXJIAXKICHUS CILIABa,

-HaMmucaTh CTPYKTYpHbIE U3MEHEHHUS B PAa3HBIX TEMIIEPATYPHBIX MHTEpBANIaX MPHU OXJIAXKACHUU J0

KOMHATHOM TeMIIEpaTyphl;

-HaWTH KOIMYECTBO (pa3 B criaBe Mpu KOMHATHOU TeMIepaType.
[Ipaktuyeckoe 3amanme 2: [IpoBectn aHamu3 (asoBBIX M CTPYKTYPHBIX MPEBpAICHUHA TPU
OXJIQKJCHUH CIIJIABOB JIMArPAMMBI JKEJI€30-yTICPOI:

-HapHCOBAaTh KPUBYIO OXJIAXKICHUS;

-HaMMucaTh CTPYKTYPY NMPU KOMHATHOM TeMIiepaType;

-3a/IaHHOE 3HAYEHUE YIIIepo/ia MePEeBECTH B MAPKy CTaJIH;

-OIPEeIeNTh CILJIaB MO CTPYKTYpe, HA3HAUCHUI0, XUMHUUECKOMY COCTaBY.
[IpakTryeckoe 3aanue 3: mogo0OpaTh KOMIO3UIIMOHHBINA MaTepHal 1Mo TpeOyeMbIM CBOMCTBAM.
[IpakTuyeckoe 3amanue 4: MoAoOpaTh CIJIaB U €ro TEPMOOOPAOOTKY Ul H3TOTOBICHMS
W3JIENNsl, HA3HAYEHHOTO TIPET0IaBaTeIIeM.

3) TunoBsie TECTOBBIC BOMPOCHI JIJIsl YCTHOTO OMpoca (TEKYIIUH KOHTPOJIb)

e TBepaslii pacTBOp BHEIpEeHHs yrieposa B o-Fe HazbiBaeTcs: 1. [EMEHTUTOM; 2.
bepputom; 3. aycTeHUTOM; 4. Nene0ypuTOM
o Xumnueckoe coenuHeHue Fe3C naspiBaercs: 1. uementutrom; 2. deppurom; 3.

aycTeHUTOM; 4. n1e1e0ypuTom
e VYIOpsAAOYEHHBIH IMEpPEeHACHIICHHBI TBEP/AbI pacTBOp YIJepojaa B O-)Kele3€ Ha3bIBaeTCs:
1. nemenTurom; 2. pepputom; 3. ayCTEHUTOM; 4. MAPTEHCUTOM
e Cransamu Ha3bIBAIOT. 1. CIuIaBbl XKene3a ¢ yraepoaoM, coaepxkamue 1o 0,02 % yraepona; 2.
CIUIaBBI JKeJie3a ¢ yriepojoM, coaepxauue ot 0,02 % no 2.14 % yrnepona; 3. cruaBsl kenesa
c yriepoaoM, conepxkamme oT 2,14 mo 6,67 % C; 4. cmmaBel kele3a € YIJepoioM,
conepxarue 0,8 % C

4) TwurnoBbie BONPOCHI, BBIHOCUMBIC Ha MMPOMEKYTOUHYIO aTTECTAIIUIO (3aUeT)
ATOMHO-KPUCTAINIMYECKOE CTPOCHUE METAJUIOB. THITBI KPUCTAIUTMYECKHUX PEIICTOK.
Knaccudukanms neexToB KpucTauimueckon pemerky. JucIokamuu u ux poJb.
[1yTr noBbIlIEHUS] TPOYHOCTH METasIA.

Mexanu3Mm nponecca KpuCcTauIn3aluu, ABE €ro CTaauH.

Kunernka nporecca KpuCTaNIM3alU U BIMSAHUE €€ TapaMeTPOB HA BETMYUHY 3€pPHA.
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6.2. Onucanue nokaszarejed U KpUTepHeB KOHTPOJIAA yCIIEeBAEMOCTH, ONMCAHUE KA
OLlCHUBAHUS

JUis OLleHKM 3HAHWA, YMEHHH, HaBBIKOB M (OPMHUPOBAHUS KOMIIETEHIIMM MO JUCHUIUIMHE
IPUMEHSIETCd TPAaAULMOHHAS CHCTEMa KOHTPOJIS M OLEHKM YCIIEBAEMOCTU CTyAeHTOB. Kpurepun
BBICTABJICHUS OLIEHOK I10 TPATUIIMOHHON YeThIpeX0aiIbHON CHCTEME MpeICTaBIeHbI B Ta0uIE 6.
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Taouauna 6 - Kpurepun oueHuBanus pe3yJbTaTa 00y4yeHUs M0 JUCUHUIIIMHE U IIKAJIA OLleHNBAHUA

Kon u Kon n HanmeHoBaHue KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS
HaMMEHOBAaHUE MHAMKATOPA J0CTUKEHUS Onenka 2 Orenka 3 Orenka 4 Orenka 5
KOMIIEeTeHIUH KOMIIETeHIIUU 0-59% 60-74% 75-89% 90-100%
OT Max pPEUTUHTOBOU OT Max pPEUTUHTOBOU OT Max pPEUTUHTOBOM OT Max pPEUTUHTOBOM
OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS

OIIK - 9 Cnocoben HNOIIK-9.1. IIpakTrdeckue 3agaHus He IIpakTryeckue 3anaHus IIpakTryeckue 3aganus IIpakTtuueckue 3amaHus
y4acTBOBATH B JleMOHCTpHpYEeT ~ 3HAHHMS | BBIIOJIHEHBIL. BBITIOJIHEHBI, HO € BBITIOJIHEHBI, HO HMEIOTCS BBITIOJIHEHBI 6e3 OLINOOK.
pa3paboTke IPOEKTOB HOPMAaTHBHOU CryneHt n3naraet ydeOHBIN JOITyIICHHBIMHA HeOOoITbIIIHEe OMIOKH. Crynmenr cBoOomHO U
W3/IeIUiH JOKYMEHTAIHU Ul | MatepHal 6ecCHCTEMHO, 3HAYUTEIBHBIMH OIINOKaMH. 3HaeT MaTepHan Ha YBEPEHHO ornepupyer
MAalIMHOCTPOCHHUSA NPOSKTUPOBAHUS M3AENUIl | HENOJIHO; HEe CIIOCOOCH dparmeHTapHsle, JOCTaTOYHO XOPOIIEM IPeJOCTaBICHHOM

MAaIIMHOCTPOEHHUS 3 PEeKTUBHO MPUMEHUTH MOBEPXHOCTHBIC 3HAHUS YPOBHE; C y4ETOM uHdopmanuei, 3HaeT Bce

MOIIK-9.2. Pa3pabarsiBacT

BapUaHTHI 3TArnoB
MPOCKTUPOBAHUS  W3JENIUU
MaIlIMHOCTPOCHHUS

OCHOBHBIE TEOPETUYIECKHE
3HaHUS Y4eOHOM AUCIIUIUINHEI
B PELICHUHU HanboJiee 4acTo
BCTpedarolyecs mpodiaem
MaTepualOBEACHUS B CBOCH
npodeccrnoHaNbHOM
nesrensHocTH. CTyICHT HE
yMeeT JenaTh 0000IIeH NS,
BBIBOJIBI, UTO NPEMSTCTBYET
YCBOEHUIO MOCIIEAYIOIIETO
MaTepHaa.

He Brageer HaBbIKaMH pabOTHI
CO CIIPAaBOYHO-TEXHUUECKOH
JIUTEPATypPOU NP PELICHUAX
HMH)XEHEPHBIX 3a]1a4 B 00IacTH
MaTepUaJIOBEICHUS B CBOEH
npodeccrnoHabHOM
JIeSITeIIbHOCTH.

JIEKIIMOHHOTO KYypca;
H3JIOKCHHUE MMOJTYUCHHBIX
3HAaHUM HEMOJHOE, OJIHAKO
9TO HE MPENIATCTBYCT
YCBOEHHIO MOCIEIYIOIETO
Marepuana; J0IMyCKarTCs
OTJIENbHBIE CYIIECTBEHHbIE
OIMOKH, HCIIPABICHHEIE C
MIOMOLBIO IPETIOAABATES;
3aTpyIHEHUS IpU
(bopMyIHpOBaHUU

pe3yJbTaTOB U UX PEIIEHUM.

He B nonHoit Mepe Biajeer
METOJIaMU MCCIIEA0BAaHUS
CTPYKTYPBI U CBOICTB
MaTEpUAIIOB.

MOJIYYEHHBIX 3HAHUI
Croco0eH BBIOpPAaTh METO/
WCCIIeTIOBAHMsI, aHATN3a
SKCTIEPUMEHTATBHBIX
JAHHBIX TIPU PEIICHIH
mpobnemsl. Jlomyckaer
eIMHUYHBIC HE
3HAYUTEIbHBIC OITHOKH.
Brnameer HaBBIKaMH
pelIeHNs HHXEHEPHBIX
3a1a4 B 00J1acTH
MaTEpUaJIOBEICHUS B CBOCH
npoQeCCHOHATBHOM
JIeSITENLHOCTH.

OCHOBHBIC METOAbI
HCCIICAOBAaHUA U PCIICHUA

npobiiem. YBepeHHO
peruaer KOHKPETHBIC
MPaKTHIECKUE 3a1a4n
MOBBILICHHOM CII0XHOCTH,
UCIONB3YSI  TIOJIy4YCHHBIE
TCOPETHYCCKUE  3HAHHS
IWCUMIUTMHBL,  CBOGOIHO
HCIONIB3YET  CIPABOYHYIO
auTeparypy, Jenaer

000CHOBaHHBIE BEIBOIBI.
Brnaneer HaBbIkKamMu
peleHNs UHXEHEPHBIX
3aJa4 B 00JaCTH
MaTepHuaJoBe/ICHUS B
cBoel mpodeccuoHaTEHOM
JIESITENLHOCTH.
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Ounenka Kputepun oneHuBanus
OLICHKY «OTJIMYHO» 3aCITY>KUBACT CTY/CHT, OCBOUBIINI 3HAHUS,
YMEHUS1, KOMIIETEHLIUU M TEOPETUUECKUI MaTepuai 0e3 mpoOemos;
BBITIOJTHUBIIMHI BCE 33/1aHHSL, IPETyCMOTPEHHbIE y4eOHBIM ITAHOM Ha
BBICOKOM Ka4ECTBCHHOM YPOBHE; IPAKTHUECKHE HABBIKH
npodecCHOHATBHOT0 NPUMEHEHHSI OCBOCHHBIX 3HAHUH c(hOPMHUPOBAHBI.
OLICHKY «XOPOILI0» 3aCIIy>KUBACT CTY/ICHT, IIPAKTUYECKH MOJTHOCTHIO
Cpenuuii ypoBeHb | OCBOMBIIHI 3HAHUS, YMEHHS, KOMIETCHIIMU U TEOPETHUIECCKUI

- «XOopouo» Marepuall, BCC y‘-Ie6HBI€ 3aJaHus BBIIIOJIHCHBI, HO HE OLICHCHBbI
MaKCHMAaJIbHBIM YHCJIOM 0aJlIOB, B OCHOBHOM C(hOpMHUpOBAT
MMPAKTUYCCKUC HABLIKH.
OLICHKY «yAOBJI€TBOPUTEIHLHO» 3aCIY)KUBACT CTY/ACHT, YACTUYHO C

Bricokuii ypoBeHb
- «OTJINYHO»

[Toporosbiii N
OBCHE npoOenaMu OCBOUBIINI 3HAHUS, YMEHUS, KOMIIETCHIIMH U
M TEOPETHYCCKUI MaTepHall, Bce yueOHbIE 3aJaHUs BHITTOJHIII U OHU
«YIOBJIETBOPUTEI
LHOY OIICHEHBI YMCIIOM 0aJuIoB, OJIM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE

MMPAKTUYCCKUC HABBIKH HC C(i)OpMI/IpOBaHBI.
MuHnManbHBIN OLICHKY «HE€ YIOBJECTBOPUTEJIBHO» 3aClIyKMBACT CTYIACHT, HC

YPOBEHB «HE OCBOMBIIMM 3HAHUSA, YMEHHsA, KOMIIETEHIHH M TEOPETHYECKUI
YIIOBJIETBOPUTEIb | MaTepuall, He BCe yuyeOHbIe 3aJaHUs BBIIOJHMII, IPAKTUYECKUE HaBBIKU
HO» He c(hOpMUPOBAHBI.

7. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCLHUIIJINHbI
7.1. YueOHasi inTepaTypa, ne4yaTHble U31aHus 0u0JIn0TeuHoro ouaa

Y4eOHO-MeToAnYecKoe obecrieueHue JTUCHUIIUHBL  peau3yeTcs B pamMKax
GyHKIMOHUpYIOIIEH B By3€ JJIEKTPOHHOW HH(POPMAIMOHHO-00pa3oBaTeabHOM cpeasl. B
JIOTIOJTHEHHE K ATOMY B 00pa30BaTEILHOM IMPOIECCE UCTIONB3YeTCs OMOIMOTEYHBINA (HOH/ TTeYaTHBIX
U3JaHUH.

Norn Komuuecto
HaumeHnoBanue n3ganust
B OMOIMOTEKE

1 Marepuanosenenue : YueObHuk ans By3oB / b.H. Ap3amacos [u ap.];
[Tox o6mr.pen. b.H. Ap3zamacosa, I'.I'. MyxuHna. - 4-e usn.,crep. - M. : 51
N3n-80o MI'TY um.H.3.baymana, 2002. - 648 c.

2 Mertamosenenne : YueOuuk:B 2-x 1. T.1 : OcHOBBEI MeTa/IIOBEAEHUS /
W.N. HoBukos [u ap.]; [Tox obur.pen. B.C. 3onotopesckoro. - M. : U3a- 7

Bo MHUCuC, 2009. - 493 c.

7.2. CupaBouHo-0ubInorpaduyeckas jureparypa

Nerm KomunuectBo
HanmMeHnoBanue u3gaHus B
OnbImoTeKe
3 Boroayxos, C.M. Kypc MmartepuanoBelneHuss B BOMpPOCAX M OTBETaX
VYueb.mocooue / C.U. borogyxos, A.B. Cuntoxun, E.C. Ko3uk. - 3-¢ 31
u3J.,nepepad.u joi. - M. : Mammnoctpoenue, 2010. - 350 c.
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7.3.MeToanyeckue yKasaHus, peKOMEHIAIMU U IPyrue MaTepuajibl K 3aHATHAM

Nern Koanuyecrso
HaumeHoBaHue u3gaHus B

OoudImoTeKe
4 MarepuanoBeeHle W YNPOYHSIOMAs 00pabOTKa KOHCTPYKIMOHHBIX 30

MarepuaioB : JIab. mpakTUKyM JJIS CTYJA. U MaruCTPaHTOB BceX (opM
00y4YeHHsI MAITMHOCTPOUTENILHBIX M XUMHUKO-TexHoJ.criell. / HI'TY um.
P.E.Anekceea, WN®DXTuM; Cocrt.:.b.B.byrpos, T.B.Hyxnuna,
M.H.Yespoga. - H.Hosropon : [b.u.], 2016. - 55 c.

5 MartepuanoBeqeHie U TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepUasoB: 10
Metoa. ykazaHuss K JIabDOpaTOpHO-TIPAaKT. paboTam Jjs  CTY..
HarnpaieHus 150400 oyHo¥l M o4HO-3a049HOM popm oOydenms. Y.2 /
HI'TY um.P.E.AnekceeBa; Cocr.:T.B.Komaposa, M.H.Yespoga,
T.B.Hyxnuna. - H.Hosropon : [b.u.], 2011. - 37 c.

6 AHanu3 JauarpaMMbl M30TEPMHUYECKOrO pacrnaja MepeoxJIaxIeHHOTO 10
aycreHuTa: MeToj.yKa3aHusl K MpakT.u Jiab.paboraM Asi CTYI.BCeX
dopMm oOyueHus mo HampasieHuto 150400 "Meramnyprus" / HI'TY
uM.P.E.AnexceeBa, MO®XTuM; Cocr.:T.B.Hyxauna, M.H.Yesposa,
T.B.Komapoga. - H.-Hosropon : [b.u.], 2014. - 33 c.

7 Cucrema o603HaueHUil Wi MetauionpoAykiuu. KoHCTpyKTOpCKo- 10
TEXHOJIOTHYCCKHIA TOAXOJ[ Yy YIPABJICHUIO JBHKCHHS MeETalla B
MIPOU3BOJICTBE: yue0.-crpaB.nocodue /

M.I'I'opuynoB u [u ap.]; Huxerop.roc.texs.yu-T uM.P.E.Anekceesa.-
Hwxnuit Hoeropon, 2021.-236¢.

8 Komno3umnmonneie Matepuansl: Yueb.mocobue / .M. MainbueB [u 10
ap.]; HI'TY um.P.E.Anekceea. - H.Hosropoa: [U3a-so HI'TVY], 2019.
- 109 c.

9 MarepuanoBeneHue: METO. YKa3aHUsI K MPAKTUYECKUM 3aHATUSAM UL 5)

CTyAeHTOB MHCTHTyTa TPaHCHOPTHBIX CHCTEM BCEX HaIpaBICHUNA U
cnenuanbHocTe Becex ¢opMm obyuenus / HI'TY um. P.E. Anekceesa;
coct.. B.K. Copokun, E.I.Tepemenko, C.B. Koctpomun. -
H.Hosropog, 2015.- 30 c.

7.4 TlepeyeHb KYPHAJIOB 110 NPOPUII0 THCHHUIIIHHBI

741  «MerannoBeneHne W TepMHueckas ~— oOpabotka  metamwioBy — Caiit  —
http://mitom.folium.ru/index.php/mitom

7.4.2. BectHuk MaIIMHOCTPOEHHUS. Caiir -
https://www.mashin.ru/eshop/journals/vestnik_mashinostroeniya/

7.43. «lIporpeccMBHbIE TEXHOJOTMM W CHCTEeMbl MamIMHOCTpoeHus». Calt -
http://ptsm.donntu.org/

7.4.4. Hayunsrii xypHan «Mononoii yuensiin». Caiitr — moluch.ru.

7.4.5. Hayunas snexktponnas oudnunoreka «KudepJlenunkay . Caiit — https://cyberleninka.ru

7.4.6. «mxeneproe oopazosanune». CanuT — http://www.ac-raee.ru/ru/magazin.htm
7.4.7. Kypnan «M3Bectus BY30B. I[BeTHas METAILTYPTUSD)
https://cvmet.misis.ru/jour?locale=ru_RU

8. TH®OPMALIMOHHOE OBECIIEYHEHUE JUCHUIIJINHBbI
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Y4eOHbIii mpomecc MO JAUCHMIUIMHE o0ecrieueH  HEOOXOIUMBIM — KOMIUIEKTOM
JIMIIEH3UOHHOTO W CBOOOJHO PAaCIpOCTPAHSIEMOT0 MPOTPAMMHOTO OOECTCUeHHs, B TOM YHUCIIE
OTEUYECTBEHHOTO IMPOMU3BOJICTBA (COCTAaB MO JUCUUIUIMHE ompeaeneH B Hactosed PIIJ] u
MO/JIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

8.1 Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AIHTEepHETY,
HEO0OXOUMBbIX JIJI5l OCBOCHHS TUCIHUILIUHBI (MOTYJIs1)

[lepeueHr MPOrpaMMHBIX MPOAYKTOB, HCHOJIb3YEMbIX MpPHU TMPOBEACHUM PA3IUYHBIX BHUIOB
3aHATUN MO NUCUUIUTMHE (OTKPBITHIN TOCTYI):
1. Hayunas  oamektponnas  OumbOmmoreka  E-LIBRARY.ru. —  Pexum  jgocryma:
http://elibrary.ru/defaultx.asp
2. DuekrtpoHHas OubnuoreyHas cucreMa [lOBOJDKCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum pocrymna:http://elib.tolgas.ru./ - 3ari. ¢ skpana.
3. DnekTpoHHO-OMONHMOTEeYHass cucTeMa Znanium.com [DJEKTpOoHHBIA pecypce]. - Pexum
nocryma:http://znanium.com/. — 3ar. ¢ skpana.
4. OtkpeiToe 0Opa3zoBaHue [ DICKTPOHHBIH pecypc]. - Pexum mocryma: https://openedu.ru/. - 3arn
C DKpaHa.
5. bassl gannbix Beepoccuiickoro MHCTUTYTa HaydHOH U TexHuueckod uHdopmarun (BUHUTU
PAH) no ecrecTBeHHBIM, TOYHBIM W TEXHUYECKMM HaykKaMm OJEKTpOHHBIH pecypc]. - Pexum
nocryna: http://www.viniti.ru. — 3ari. ¢ sxpaHa.
6. YuuBepcuterckas HWHpOpManMoOHHAas cucteMa Poccust [DnekTpoHHBIH pecype]. - Pexum
nocryna: http://uisrussia.msu.ru/. — 3ari. ¢ skpaHa.
7. ®enepanbHbiil IopTal. Poccuiickoe oOpazoBanue [DIeKTpOHHBIN pecypc]. - Pexxum gocryma:
http://www.edu.ru/ — 3ari. ¢ 3kpaHa.
8. Poccwuiickuii 00pa3oBareibHBIA MOpTaN [DIEKTPOHHBIN pecypc]. - Pexum pgocryma:
http://www.school.edu.ru/default.asp — 3aru. ¢ skpana.
9. «MmxuHupHuHr» [DNeKTpOHHBIN pecypce]. - Pexxum mocryna:_http://www.enginrussia.ru — 3ar.
C DKpaHa.
10. VHuBepcuTeTCKME CETH 3HAHMM [DJNeKTpoHHBI pecypc]. - Pexum pocryma:
http://www.unicor.ru — 3ari. ¢ 3KpaHa.
11. denepanbHbIil 00pa3zoBaTenbHBIN mopTai. MHkenepHoe oOpa3zoBaHue [DIEKTPOHHBIN pecypc].
- Pexxum noctyma:_http://www.techno.edu.ru — 3aru. ¢ skpana.
12. Tloprasm Juisi CTYACHTOB JUIsi TOWCKAa HWH(OpPMAMKA 10 W3y4aeMbIM JUCIUTUTHHAM
[DnexkTponHEBIN pecypce]. - Pexxum moctyna:_http://www.twirpx.com — 3ari. ¢ skpana.

13. OOpa3oBarenbHBI MaTEeMATUYECKUH CalT [DIeKTpoHHBIA pecypc]. - Pexum nmocryma:
WWW.exponenta.ru — 3ari. ¢ 9KpaHa.
14. [Topran «Mertamtypr» [DneKTpOHHBIN pecypc]. - Pexum JIOCTYyTIA:

www.bestmetallurg.narod.ru — 3ara. ¢ skpaHa.

8.2. [lepeyeHs NporpaMMHOro odecnedyeHnss 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Tabauua 7 - [lepeueHb 371€KTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOPO# 0CyIeCTBIACTCS
poctyn Kk 9bC

1 2 3

1 KOHCYJIBTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 JlaHb https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

18



http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.edu.ru/
http://www.school.edu.ru/default.asp
http://www.unicor.ru/
http://www.techno.edu.ru/
http://www.twirpx.com/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

B Tabnume 8 ykasaH mepedeHb JIMIEH3MOHHOTO W CBOOOJHO pPacHpOCTPAHSEMOTO
IIPOrpaMMHOT0 OOecrieueHusi, B TOM YHCIIE OTEYECTBEHHOTO MPON3BOCTBA.

Ta6auua 8 - [lepeueHs nporpaMMHOT0 oOecrieueHus

IIporpammHoe oOecnieyeHue, MCMOJIb3yeMoe B
YHHMBEpPCHTETEe HA IOTOBOPHOH OCHOBE CcB00OOTHOT0 PACIIPOCTPAHEHUS

IIporpammHuoe obecnieuenme

1

2

Microsoft Ofice 2007 Russian Academic OPEN No
Level; nomep mnunensum 44804588; nmara BwImaun

15.11.2008; aBTOpU3aLMOHHBIII HOMEp JMIIEH3HATa
647954402ZE1011

Adobe Acrobat Reader (FreeWare)

Onepanuonnas cucremMa Windows XP(%x32);
munensust MSDN Academic Alliance, 1D: 700493612,
Shipping information Vladimir Reshetov

AutoCAD:; free software amst ctyieHTOB
u npenonaBaTeneﬁ:
http://www.autodesk.com/education/free-
software/autocad (cnienuansroe
IporpaMMHOE 00ecreyeHne)

Antuupyc Dr.Web (c/uH H365-W77K-B5HP-N346 ot
31.05.2021)

MathCad 15 M010(PKG-7543-FN, MNT- PKG -7543-
FN-T2 norosop Ne 28-13/13-057 ot 26.02.13
OeccpouHoe) (cnenuanbHOe MPOrPaMMHOE
obecrieueHue)

Invetnor Professional 2021; s/n 570-65042789
OAHOIIOJIB30BAaTCIbCKAA JIULICH3USA JI51
O6p3.30BaT CJIIbHBIX y‘lpe)KI[eHI/Iﬁ Ha HCCKOJIBKO
pabodmx MecT:
http://www.autodesk.com/education/free-
software/inventor-professional

LVMFlow 4.5r5, nuniensus Ne8200.G54
(cenMaabHOE MPOrPaMMHOE 0OecTIeYeHHE)

Adem; norosop Nel21-260 ot 21.09.2012; xirou
3ammTel 3689 ot 26.04.2012  (cmemumanbHOE
porpaMmMHOe 00ecrieyeHue)

B Tabmune 9 ykazan mepeueHb MPOQPECCHOHATBHBIX 0a3 JaHHBIX UM HH(DOPMAIMOHHBIX
CIPABOYHBIX CHCTEM, K KOTOPBIM oOecredeH JocTyn (yaajaeHHbI noctym). /laHHbIN nepeueHb
MOJJIEXKUT OOHOBJIEHHIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

Tabnuma 9 - [lepeyeHb coBpeMeHHBIX MPO(eccHOHAIBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX

CIMpaBOYHBIX CUCTEM

Ne

HaumenoBanue npogeccnoHanbHOM 6a3bl JaHHBIX,
HH(OPMALMOHHO-CIIPABOYHOM CHCTEMBI

Hoctyn K pecypcey (yaaJieHHbI
AOCTYI € YKa3aHHeM
CCBHLIKHM/TOCTYI U3 JIOKAJIbHOM ceTH

YHHBEPCHUTETA)
1 2 3
1 baza JaHHBIX CTaHIapTOB " pETIIaMEHTOB https://www.qgost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
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ba3bel mannpix HamuoHaibHOrO coBETa II0 OLIEHOYHOM
2 http://www.ncva.ru
NEeATEILHOCTH

3 | CnpaBounas npaBoBas cucrema «Koncynprantl Liroc» JOCTYII U3 JIOKAJIbHOMN CETH

4 | UudopmanmonHo-cipaBouHas cuctema «Texskernepr» JIOCTYII U3 JIOKAJIbHOM CETH

9. OBPA3OBATEJIBHBIE PECYPCbI JJI1s1 UHBAJINJIOB U JIUIL C OB3

B Ttabmume 10 yka3zaH mepedyeHb 00pa30BaTEIbHBIX PECYPCOB, HMMEIOIIUX (OpPMBI,
Q/IalITUPOBAHHbIE K OTPAaHMYCHHUSM HX 3/I0POBBS, @ TAK)KE€ CBEACHUS O HAIMYUH CIICIHATIBHBIX
TEXHUYECKUX CpPEACTB OOYYEeHHs KOJUIEKTUBHOIO M HHIUBUAYAJbHOTO IMOJIb30BaHMs. I[lpu
3aIllOJTHCHUU TaOJIMIBI MOXET OBITh KCIIOJIb30BaHa WH(pOpMAIHs, pa3MelIeHHas B TOApasJele
«[ocrymuas  cpema»  cneuumanusupoBaHHoro pasnena caiita HITY  «Csemenust 00
obpasoBaTenbHOM opranusauu»https://www.nntu.ru/sveden/accenv/

Tabmuma 10 - O6pa3oBaTenbHBIE pECypPChI 11 MHBAIU 0B U jinil ¢ OB3

CBCI{CHI/IH 0 HAJINYIHH CIICHUAJbHBIX
TEXHHYECCKHX CPEACTB 06y'—IEHI/Iﬂ
KO/UICKTUBHOT0 U HHAUBUAYAJBHOI'O
MOJb30BaHUA

Ne Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
NMPHUCTOCOOJIEHHBIX IS MCIOJIb30BAHUS
uuBaaugamMu u gunamu ¢ OB3

1 2 3

1 OBbC «KoHCYNIBTaHT CTYZCHTa) 03BYYKa KHHI M yBeJIM4eHue mpudra

CIIELUAJIBHOE MOOWJILHOE IIPHIIOKEHUE -
9BC «Jlaup» o p

2 CHHTE3aTOp PEYH, KOTOPBIH BOCIIPOU3BOIUT
TEKCThl KHUT U MEHIO HABUTALIUU

3 ObC «tOpaiit» BEPCUS JUISI CIIA00BUISATITUX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXOJIUMOE J1JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

YyebHble ayauTOpUX Uil TPOBEACHMUS] 3aHSATHH 1O  JUCHUIUIMHE  OCHAICHBI
000py/I0BaHNEM M TEXHHUUYECKUMHU CPEICTBAMU OO0YUYEHHS, COCTaB KOTOPBIX OMpeAeNieH B TaHHOM
pasnene (tabmuna 11).

Tabmuua 11 - OcHaleHHOCTh ayAUTOPUI M TOMEIIEHUH /ISl TPOBEACHUS YUeOHBIX 3aHATUH U
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB MO AUCIUILIINHE

Ne HaumenoBanue OcCHalEHHOCTH AyIMTOPHUIl M MOMeLeH Uil Ilepeuenn
ayIuTopmii u JIMIIEH3HOHHOT 0
ToMeleHuit 11 MpPOrpaMMHOI0
NpPOBeIeHUs] YUeOHbIX obecneyeHusl.
3aHATHI U PexBU3UTHI
CaMOCTOATEeIbHOI NMOATBEP KAAI0LIEro
padoThI AOKYMEHTa
1 2 3 4
1 1006(JTaboparopus OCHAaIIIEHHOCTh CHIENUATU3UPOBAHHON MEOEIbIO 1
«MexaHn4eCcKHxX TEXHUYECKUMH CPEACTBAMHU:
UCTBITAHHAN»), T. MamnHa ucnbeITaTeabHas crenuainpaas YMO-10TM
Hwxnuit Hosropon, [Mpu6op IIMT-3
MunuHa, 24 Penakcomerp
X 1143(JIaboparopus OCHAIIIEHHOCTh CHIENNATU3UPOBAHHON MEOEIbI0 1
«Ontuueckon TEXHUYECKUMH CPEACTBAMHU:
MeTajurorpaguny), T. Iudposoit muxpockon Keyence "VHX 1000"
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Hwuxuuit Hosropon,

Muxkporsepaomep [IMT-3

MunuHna, 24 Mamna tperus 9X0-1
[TapTel — 5 .
Cryn — 10 mr

1144 OCHaIEeHHOCTh CIEIHAIN3UPOBAHHON MEOEIBIO 1
(JTabopaTopus TEXHUYECKUMHU CPEICTBAMHU:
«Tepmuaeckoit Jlazepnas ycranoBka JIATYC-31
00paboTKM»), T. MMapter — 1 mT.
Huxnuit Hosropon, Cryn —3 wr
Mununa, 24

1145 OCHAIIIEHHOCTh CHENUATU3UPOBAHHON MEOEIIbIO U
(JTaboparopus TEXHHYECKUMH CPEACTBAMHU:
«Maxkpoananuza [MonuposansHo-nH(oBaIbHEIEe cTanku 3E881M

MaTepHUaJIOB», T.
Hwuxuuit Hosropon),

YcTaHOBKa JIEKTPOIUTHYECKOTO TpaBieHus B-24
Muxkpockon MUM-7

MunwHa, 24 Muxpockon crepeockonmaecknit MBC-10.
Jlocka menoBast — 1 mrt
 ITapTel — 7 wrT.
* Ctyn — 14 mr.
1146(JIaboparopust OCHaIIEeHHOCTh CIEIHAIN3UPOBAHHON MEOCIBIO 1
«Tepmuueckoit TEXHHYECKUMH CPEACTBAMH OOyUCHUS:

00paboTKM»), T.
Hwxnuit Hosropon,

IMeyn CHOJI-1,6.2,5.1/11-M1VY4.2 (Tepmuueckue)- 7 mIT.
ITpubop s onpeneneHus TBEpAOCTH 10 MeToy PokBeia

MunwuHa, 24 TK-2

¢ Jlocka menmoBast — 1 .

» Pabounii cton — 1 mr.

» ITaptel — 7 wT.

Cryn — 14 wr.
1149(JIaboparopust OCHaIIEeHHOCTH CTIEIHAIN3UPOBAHHON MEOCIBIO 1

«DYyHKIIMOHAIBHBIX TEXHHYECKUMH CPEACTBAMH O0yUCHUS:
MaTepHuasoB U Ieus OKB-210 2.I1eus Bakyymuas CHB 1.3. 1/2000
MIOPOIIKOBOM CraHok ToKapHbIil 1A616

Metamuryprun Ne 1»), T.
Hwuxuuit Hosropon,
MunwuHa, 24

Cranok 3arounoit GERFE

CraHok (hpe3epHBIit 676

IIpokaTasriii ctan I'TIN-1

[Mpoxarustit cran ['TIN-2

CraHOK MOJMPOBAILHO-IUTM(OBAIBHBIM metasinex
ITapTbl — 5 wT.

Cryn — 10 mr.

1149a(JIaGopatop
nst «OYHKIHMOHATBHBIX
MaTepualoB U
MIOPOIIKOBOM
Metamuryprad Ne 2y»), T.
Hwuxuuit Hosropon,

OCHAIIIEHHOCTh CHENUATU3UPOBAHHON MEOEIIbIO 1
TEXHUYECKHMHU CPEICTBAMHU:
.MenbHuIA mapoBas
.MenbHHUIA EKOBas
CMmecurens "nbsiHas 604ka”
CraH ropsiueil IpoKaTKH B 3aILUTHON U

MunuHa, 24 BOCCTaHOBHTENBHOI cpene
Y cTaHOBKA 3JIEKTPOMMITYIBCHOTO CIIEKAHUS U MTPOKATKH.
IMapTter — 5 mT.
Cryn — 10 mr.
] 1333(1) OCHAILIEHHOCTh CHENUATU3UPOBAHHON MEOEIIbIO 1
(JTabopaTopust TEXHUYECKUMH CPEJICTBAMU:
«Tepmuueckoit DJeKTpOreYs COMPOTHBICHHUS KaMmepHas JabopaTopHas
00paboTKH CHOJI-1,6.2,5.1/9-14

METaJIOB), T.
Hwuxuuit Hosropon,
Mununa, 24

Muxkpockorn crepeockonuuecknii MBC-10.

Mukpockorn MUM-7

Becsr naboparopHble ananutndeckue monenu BJIA-200r-
M

[Tpubop yHHMBEpCAIBHBIA 11 HM3MEPEHHS TBEPIOCTH
MeTauioB U cruiaBos UT5010

ITpubop mms m3MepeHUs TBepAOCTH 1O MeTony PokBemna
TP 5006

ITpubop mns m3MepeHus: TBepAOCTH Mo Mmerony Poksemna
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TK-2.
[Tapter — 11 mT.
Cryn —22mTt
1333(3) OCHaIIEHHOCTD CIICHUATH3UPOBAHHON MeOETBIO 1
9 | (Jlaboparopus TEXHUYECKHMHU CPEICTBAMHU:
«Mertamtorpadpugaeckux | Mukpockon "Amsramu MET 1C"
HCCIIeIOBAaHUI), T. Kamepa Amsramn UCMOS03100KPA
Huxuuit Hosropon, Becrl ananmutraeckue tama AJIB-200 2 k1.
Mununa, 24
] 6409 1. Mocka menoBas; 1. Windows Vista
10 | MynbTumenuitHas 2. DkpaH OEM Activation
ayautopus (aus 3.MynsTuMenuitHbIi npuHOCUMBIIK ProjektorMPT840 2. Microsoft Office
MPOBEICHNUSI 3aHATHIA (mepeHoCHOIH); Professional Plus
JIEKIIMOHHOTO U 4. Hoyr0ykSonyVaio: Intel Core2Duo@1.8Ghz;2Gb o3y 2007 (nmuuen3us Ne
CEeMHMHapCKOTro THIIA, (mepeHocHO); 42470655);
TPYIIIOBBIX U 5. Cryn — 24mt.; 3. Dr.Web (c/u
WHIABUYaTbHBIX 6. ITapTer — 18 mT.; H365-W77K-
KOHCYJbTAITHA, B5HP-N346 ot
TEKYLIEr0 KOHTPOJIS U 31.05.2021, no
MPOMEKYTOUYHO 26.05.22)
aTTecTalun); T.
Hwxnuit Hosropon,
Kazanckoe mr., 12,
KOPIL.6

11.  METOJWYECKHUE PEKOMEHJIALIMY OBYYAIOLIUMCS IO
OCBOEHMIO JUCLUILIUHBI

11.1. O0mme MeToaMYecKHe PeKOMEHAAINH VI 00y4al0IMXCsl 10 OCBOCHHMIO THCIUILINHBI,
o0pa3oBaTebHbIE TEXHOJIOTHI

JlucuuiuiiHa — peamu3yercsi MOCPEACTBOM  IPOBEACHUS  KOHTAaKTHOW  paboOTBl ¢
oOyyaromuMucs (BKJIOYas MPOBEIEHUE TEKYLIEro KOHTPOJIS YCIEBAEMOCTH), CaMOCTOSATEIbHOM
paboThI 00YJAIOMINXCS M TPOMEKYTOYHOM aTTECTAIIH.

KonrtakTHas pabora MOXeT ObITh ayIUTOPHOI, BHEAyIUTOPHOM, a Takke MPOBOAUTHCS B
ANIEKTPOHHON WH(POPMAIIMOHHO-00pa3oBaTeNbHON cpene yHuBepcurtera (mamee - OUOC). B
cilyyae IpPOBEIEHUS YacTH KOHTAaKTHOW paboThl mo mucuuiuinie B DMOC (B COOTBETCTBHM C
pacnucaHveM Yy4YeOHBIX 3aHSATHUMN), TPYAOEMKOCTh KOHTAkTHOM pabora B DMOC skBUBaNeHTHA
ayJIUTOpHOM pabore.

[IperonaBanyie  MUCHUIUIMHBI  BEAETCS C  NPUMEHEHHEM  CIEQYIONIMX  BHJIOB
00pa30oBaTeNbHBIX TEXHOJIOTHIL:

- HHTEPaKTUBHBIE TEXHOJIOTUH;

- BBITMOJIHEHUS MPAKTHYECKUX 3aJJaHUI;

-T€CTOBBIE BOIIPOCHI /ISl YCTHOT'O OIpOca MO pasjienaM Kypca;

-cobeceioBaHKe IPU IPOMEKYTOUHOM KOHTpPOJIE.

Jlnist OLIEHKM 3HAHWH, YMEHHIA, HAaBBIKOB U YPOBHS C(POPMHUPOBAHHOCTH KOMITETCHIIUU TIO
JUCLMIUIMHE  TpernojaBarellb  NPUMEHSET TPAAULIMOHHYIO  YEeTHIPeXOaIbHYI0  CHCTEMY
OILICHUBAHMS CTYJICHTOB, OAITbHO-PEUTHHTOBYIO CUCTEMY KOHTPOJIS (JIJ1s1 KOHTPOJIBHBIX HEJeNb) 1
OLIEHKH yCIIEBA€MOCTH CTYACHTOB.

[To wrToram TeKymIeH yCIIEBa€MOCTH CTYIEHTY MOXET OBITh BBICTABIICHA OIIGHKA IO
POMEXYTOUHOU aTTeCTallMM B COOTBETCTBMM ¢ HaOpaHHBIMU 3a cemecTp Oamtamu. CTyneHTam,
HaOpaBUIMM B XOJle TEKYIIEro KOHTPOJII yCIEBAEMOCTH IO JUCHUIUIMHE OoT 4 10 5 OamioB mo
TPaJUIMOHHON OaJJIbHOM CHUCTEME U BBIIOJHHMBIIMM B CPOKH BCe 0O0s3aTeNbHbIE BUIbI
3alUTAHUPOBAHHBIX YYEOHBIX 3aHIATHH, IO PEHICHHWI0 TperoAaBaress 0e3 IMPOXOXKICHHS
POMEXYTOUHOW AaTTECTAllMU BBICTABISIETCS OIIGHKA B COOTBETCTBUU CO ILIKAJOH OIICHKH
pe3yIbTaTOB OCBOCHHUS TUCIIMILITHHEL.
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11.2 MeToauyeckue yKazaHus sl 3aHATHI JIEKIMOHHOT0 THIIA

JIeKIMOHHBIN KypC TPEanojaraeT CHCTeMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOITPOCOB
TEMaTUYECKOro TUIaHa. B X0/e IEKIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIE BOIPOCHI B PAMKAxX
Kakaoi Tembl maucuuruiiabl (Tabmuma 4). O003HAYarOTCS KIHOYEBBIE ACIEKTHI TEM, a TaKKe
JIeNaloTCs aKIEHThl Ha HamOoJiee CIIOXKHBIE M BaXKHBIC MOJIOKEHHUS H3y4aeMoro marepuara.
Marepuanbl JEKIHMA SBISIOTCS OIMOPHOM OCHOBOM JiIi TOATOTOBKM OOYyYaroOIUXCA K
nabopaTopHbEIM paboTaM U BBIMIOJHEHUS 3aJlaHUil CaMOCTOSATEIBHOW paboOThI, a TaKkKe K
MEPOTPUATHAM TEKYIIEr0 KOHTPOJISI YCIEBAaGMOCTH M IMPOMEXKYTOYHOM aTTeCcTaldyd II0
JOUCLIUAIIIIMHE.

B Xone neKIMOHHBIX 3aHITHH PEKOMEHIYeTCS BECTH KOHCIEKTHPOBAaHUE YYEOHOTO

Marepuania.

11.3 MeToanyeckue yKa3aHusi 10 OCBOCHHIO JMCIHUILJIMHBI HA MPAKTHYeCKUX padoTax

[IpakTuyeckue  3aHATHA ~ NPEACTABISAIOT  COOOM  JeTaiu3alMi0  JIEKLIHOHHOTO
TEOPETUYECKOI0 MaTepuaya, IMPOBOJATCS B ILEJAX 3aKpEeIUIEHUS Kypca U OXBaTbIBAIOT BCE
OCHOBHbIE pazfensl. OcHOBHOW (opMoil mNpoBeAeHUsS NPAKTUYECKUX 3aHATHH sABISETCA
ob0cyxaeHrue HamOosiee MPOOJIEMHBIX M CJIOXKHBIX BOIPOCOB IO OTACIBbHBIM TEMaM, a TakKxke
pelleHre NPaKTUYEeCKUX 3a/1a4 U Keiic-3a/1a4 B ayJUTOPHBIX YCIOBHSIX.
[TpakTryeckue 3aHATHS 00yJaIOIMXCs 00ECIICUNBAIOT:
- IPOBEPKY M YTOUHEHHUE 3HAHUH, ITOJyYCHHBIX Ha JIEKIUIX;
- [IOJIyY€HHE YMEHUN U HaBBIKOB 00CYK/I€HUS BOIIPOCOB 110 Y4€OHOMY MaTepHaly JUCLHUIUINHBI;
- YMEHUE pelllaTh CUTYallMOHHBIE 33/1auy;
- TNOJBEJECHUE HMTOrOB 3aHATHN MO PEUTUHTOBOM CHUCTEME, COTJIACHO TEXHOJOTMYECKOM KapTe
JUCLUTUIMHBL.
3amaHusi K IPaKTUYECKUM paboTaM oONHCaHbl B YU4E€OHO-METOJIMYECKUX PEKOMEHAALUIX U
MOCOOHSIX:
1. MarepuanoBeieHUe W YIPOYHSIONIas 00paboTka KOHCTPYKIIMOHHBIX MaTepuanos : Jlal.
HOPAaKTUKYM JUIS CTYJ. U MaruCTpaHTOB BceX (hopM oOydyeHMs] MAIIMHOCTPOUTENbHBIX U XUMUKO-
texnon.cien. / HITY wum. P.E.AnexceeBa, MU®XTuM; Cocr.:b.B.byrpos, T.B.HyxnuHa,
M.H.Yesposa. - H.Hosropon : [b.u.], 2016. - 55 c.
2. MarepuanoBeieHHe U TEXHOJOTUS KOHCTPYKIIMOHHBIX MaTepuaioB: MeToi. yka3aHHsS K
nabopaTopHO-TIpakT. padoram Juisd crya. HampasieHus 150400 ouHoil M ouHO-3a04HOI (hopMm
o6yuenus. U.2 / HI'TY um.P.E.AnekceeBa; Cocr.:T.B.Komaposa, M.H.Uespona, T.B.Hyxauna. -
H.Hosropon : [9neKkTpoHHBIN pecypc].
3. AHanu3 guarpaMMbl  M30TE€PMHUYECKOTO pacmaja MepeoXJakJeHHOrO0 ayCTEHUTa:
Meroa.yka3zanus K nOpakT.u jal.pabotam i cTya.BceX (opM OOydeHHUs 10 HaIpaBICHUIO
150400 "Mertamnyprus" / HI'TY wum.P.E.Anexceea, WD®XTuM; Cocr.:T.B.Hyxauna,
M.H.Yesposa, T.B.Komaposa. - H.-Hosropon : [b.n.], 2014. - 33 c.
4. Cucrema o0003Hau€HUH I METAIONPOAYKIUU. KOHCTPYKTOPCKO-TEXHOJIOTUYECKUI
NOAXO/A Yy VYIOPABICHUIO JIBUKEHHS MeTalja B IPOU3BOJACTBE: yue.-ClipaB.nmocodue /
M.I'.T'opurynoB u [u np.]; Huxerop.roc.texH.yH-T uM.P.E.AnekceeBa.-Huxuuit Hosropon, 2021.-
236c.
S. Kommnosurmonnsie matepuansl : Yueb.mocoome / U.M. MambreB [u ap.]; HITY
uM.P.E.Anekceesa. - H.-HoBropona : [U3a-so HI'TVY], 2019. - 109 c.
6. MatepuasnoBe/ieHUe: METOJI. yKa3aHUsl K MPAaKTHUYECKUM 3aHATHSIM JJsl CTyJaeHToB MHcTuTyTa
TPAHCHOPTHBIX CUCTEM BCEX HalpaBlIeHUH U crenuaibHocTel Bcex Gopm oOydenus / HI'TY um.
P.E. Anexkceesa; coct.: B.K. Copoxun, E.I'.Tepemenko, C.B. Koctpomun. - H.Hosropox, 2015.-
30c.

11.4. MeToanuyeckne yKa3aHus 10 CAMOCTOSITeIbHOI padoTre o0y4aromuxcs
CamocrosarenbHass pabora oOecrieuynMBaeT IMOArOTOBKY OOy4aromerocs K ayAUTOPHBIM
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3QHITHSIM ¥ MEPOIPHUATHIM TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOW aTTECTAIlMH MO M3y4aeMOi
JUCHUIUIMHE. Pe3ynbTaThl 3TOW MOATOTOBKM MPOSBIAIOTCS B aKTHBHOCTU OOYYalolIerocss Ha
3aHIATHSIX W B KayeCTBE BBIOJIHCHHBIX NPAKTHYECKHUX 3aJaHUi W JApYrux (OpM TEKYIIEro
KOHTPOJISL.

[Ipu BBIMONHEHUH 3aJaHUN IS CAMOCTOSATEIBHOW pabOThI peKOMEHAYEeTCs MpopaboTKa
MaTepUAJIOB JICKIIMH MO KaXKIOW NPOMACHHONM TeMme, a TakKe H3y4YeHUE PEKOMEHIyeMOMn
JUTEpaTypsl, IpeAcTaBIeHHON B Paznene 7.

B mporecce camocToATenbHONW pabOThl MPU W3YYEHUU TUCIHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIEIUATM3UPOBAHHBIX AYAUTOPHSIX IS CAMOCTOSITEIBHONH pabOThI
(ykazano B Tabmuue 11). B aymutopusx wumeercs [ocTyn depe3 HMHPOPMAMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «VHTEpHET» K JIEKTPOHHON HMH()OPMAIMOHHO-00pa30BaTEIbHON
cpene yauBepcurera (OMOC) u anektponHoit o6nbanoreunoit cucreme (3bC), re B 31eKTpOHHOM
BUJIC PACIIONATAIOTCS Y4YeOHBbIE M Y4eOHO-METOIMYECKHE MaTepHajbl, KOTOphle MOTYT OBITh
MCIIOJIb30BAHBI JJIsl CAMOCTOSATEIHHON PaOOThI IPU U3YUYEHUU AUCLUTLIHHBIL.

12. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJIA
OCBOEHMSA JUCHHUAIIJIMHBI

TunoBble KOHTPOJIbHBbIE 3aJaHUsl WJIM HHble MaTepHaJibl, He00XOAMMBIEe /I OLEHKHU
3HAHMii, yMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1¢ TEKYLEero KOHTPOJIsl YCIIeBaeMOCTH

12.1.1. TunoBsble 3aJaHUS U BONPOCHI HA MPAKTHYECKHUX 3aAHATHAX:

BrisiBneHne TuKkBaluy METOJIOM CEPHOTrO OTIeYaTKa

BrisiBnenue cios, ynmpouHeHHOTO XUMUKO-TepMUYeCcKoii 00paboTKoi

BrisiBnenue cios, ynpouHeHHOTO HHIYKIIMOHHOM 3aKaIKOi

MaxkpocTpyKTYpHBI aHaJIU3 CBAPHOTO I11BA

MaxkpocTpyKTypa TUTOro U AeOPMUPOBAHHOTO METaia

Oco0eHHOCTH CTPOCHHS CITUTKA CIIOKOWHOM U KUIIAIIEH cTamu

Kakne mukponedekTsl BcTpeyaroTes B CTalsIX, KAKOBBI IPUYHHBI UX BOZHUKHOBEHUS U

BIIMSTHUE HA MEXaHUUYECKHE CBOICTBA

e Omnpenennuts MUKPOCTPYKTYPY CIUIABOB B PABHOBECHOM COCTOSTHUHU

e MeToapl MEXaHUYECKUX UCTIBITAHUN U OTIpe/IeTIsieMble XapaKTePUCTHKU

e TexHOJIIOrMYeCKUE UCTIBITAHNS U OIPEIEIIIEMBIE XapAKTEPUCTUKN

e PacmmdpoBaTh 3a1aHHbIE MAPKU YTIEPOAUCTHIX (JIETHPOBAHHBIX) CTANEH U I[BETHBIX
CIJIaBOB 0€3 MCII0JIb30BaHMs CIIpaBOYHUKA. CPaBHUTH CO CIIPABOYHBIMH JaHHBIMU

12.1.2. IlepevyeHb THNOBBIX HHAUBUAYAJBHBIX IPAKTUYECKHUX 3aJaHUN
IIpaktnueckoe 3amanue 1: IlpoBecTm aHanM3 3aJaHHOrO CIIaBa ABYXKOMIIOHEHTHOM
CUCTEMBI (10 3aJJaHHIO TIPENO1aBaTeNsl):
-HapUCOBATh KPUBYIO OXJIaKJCHUS CILIaBa;
-HanucaTh CTPYKTYPHbIE U3MEHEHUS B Pa3HbIX TEMIEPATYPHBIX UHTEPBATIAX MPHU OXJIAKIACHUU
J10 KOMHaTHOW TeMIIepaTypshl;
-HalTH KONMM4YeCTBO (pa3 B criiaBe MpU KOMHATHOU TeMIepaType.
[TpakTnueckoe 3ananue 2: [IpoBectu aHanu3 ¢pa3zoBbIX U CTPYKTYPHBIX MPEBpAIICHUN NpU
OXJIQXJCHUH CIUIABOB IMArpaMMbl JKeJI€30-yTIepO/I;
-HApUCOBATh KPUBYIO OXJIAXKICHHUS;
-HamucaTh CTPYKTYpPY IIPU KOMHATHON TeMIEpaType;
-33JJaHHOE 3HAYEHUE YIJIepoa MEPEBECTH B MapKy CTAJIH;
-OIPEACNIUTD CIUIAB 110 CTPYKTYPE, HA3HAYEHUI0, XUMUYECKOMY COCTaBY.
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[Tpaktuyeckoe 3amanue 3: IlogoOpaTh KOMIO3HMIMOHHBIM Marepuaia Mo TpedyeMbIM
CBOMCTBaM.
[Tpaktuyeckoe 3ananue 4: [logobpath cruaB u ero TepMooOpabOTKy PU U3TOTOBICHUN
W3JIENHs], HA3HAYCHHOT O IIPENoaBaTeleM.

12.1.3 TunoBbIe TeCTOBBIE BONPOCHI /JIsl YCTHOT0 ONpoca (TeKyIHii KOHTPOJIb)

e TBepablil pacTBOP BHEAPEHHUs yriiepoaa B o-Fe Ha3piBaeTcs: 1.  uemeHtutom; 2.
dbepputomMm; 3. aycteHuToMm; 4. neaedypuTom
e Xumnueckoe coequnHenue Fe3C naspiBaercs: 1. uementutrom; 2. depputom; 3.

ayCTEHHUTOM; 4. nenedypurom

e VYropsaoueHHBIN MMepeHACHIICHHBIA TBEPABIA PACTBOP yIiiepoa B 0-)KeJIe3e Ha3bhIBACTCS .

1. nementuToM; 2. heppurom; 3. aycteHuToM; 4. MapTeHCUTOM

e CransiMu Ha3bIBAIOT: 1. CIUIaBBI XKee3a ¢ yriiepoaoM, cojepxkamue 10 0,02 % yriepona;
2. cruaBbl kenes3a ¢ yrieponoM, coaepsxkaiue ot 0,02 % no 2.14 % yrnepona; 3. criiaBbl
JKeJesa ¢ yriaeposioM, cojaepsxkaimue ot 2,14 1o 6,67 % C; 4. cruiaBel xeje3a ¢ YyriiepoJoM,
coaepxaiue 0,8 % C

e UYyryHamu Ha3bIBaIOT: l. cnmaBel kene3a c¢ yriaepoaom, coaepxaune no 0,02 %
yriaepoja; 2. CIuIaBbl Jeje3a ¢ yriiepoaoM, coaepxamue ot 0,02 % no 2.14 % yrnepona;
3. cruIaBbI JKeJe3a ¢ yriaepoaom, coaepsamiue ot 2,14 no 6,67 % C; 4. cruiaBsl xernesa ¢
yraepozom, coaepxamue 0,8 % C

e DBTEKTOUJHOM CTAJIbIO HA3bIBAIOT: 1. CIJIaBBI )KeJie3a C yriaepoaom, coaepxamue 10 0,02
% yrmepona; 2. CIUIaBBl keie3a C yriepomoMm, conepxkamnme ot 0,02 % mo 2.14 %
yriaepoja; 3. CIUIaBbl JKejie3a ¢ yriaepoaoMm, coaepsxkaume ot 2,14 no 6,67 % yraepona; 4.
CIUIaBBI JKeJie3a ¢ yriepoaoM, coaepxarue 0,8 % yriepona

e 3aBTEKTOUJIHOM CTaJIbIO HA3bIBAIOT: 1. CILIaBBI XKeJie3a ¢ yriaepoaom, coaepxamue 1o 0,02
% yraepopaa; 2. cruaBel kene3a ¢ yriepoaoM, coaepxamue ot 0,02 % o 0.8 % C; 3.
CIUIaBBI JKene3a c¢ yriepoaom, coaepsxkammue oT 0,8 no 2.14 % C; 4. crutaBsl xemnesa ¢
yraepozom, coaepxamue 0,8 % C

e J[OPBTEKTOWIHOM CTAJIbIO HA3BIBAIOT: 1. craBbl jKele3a ¢ yriiepojoM, COepKaIIie
10 0,02 % yrnepona; 2. criaBel kenesa ¢ yriaepoaoM, cogepxamue ot 0,02 % no 0.8 %
yriepoja; 3. CIIaBbl )kelie3a ¢ yriaepoaom, coaepxamue ot 0,8 no 2.14 % yrnepona; 4.
CILIaBBI JK€JIe3a ¢ yriiepooM, cojepxaiue 0,8 % yriepoaa

12.1.4. TunoBLI€e KeHc-3a0a49A
1. BbISIBUTD BO3MOKHBIE TPUYHMHBI CHM)KCHUS MEXAaHHMUYECKHUX CBOWCTB y W3JIENHA U3
KOHCTPYKLIMOHHOM cTasu.
2. Ilpemoxuth crnocoObl ONpeAeseHUs] TUla CTalu (JOIBTEKTOMJHONM U 3a3BTEKTOMIHON) Yy
nepenyTaHHbIX B J1abOpaToOpuu 00pa3IoB.
3. IIpennoxuTh BCE BOSMOXKHBIE CIIOCOOBI YITPOUYHEHHUS CIIIaBa.
4. BeiOparb Buj pa3ynpouHsomed (ynpouHstomen) TepMudeckod oO0paboTKu s
KOHCTPYKIMOHHOMN (MHCTPYMEHTAJIbHOM) CTaIH.
5. BpiOparth BHJ MOBEPXHOCTHOI'O YIPOYHEHUS M KOHKPETHOro wuzfenus (1Mo 3aJaHuio
Mperno/iaBareis), padoTaloIEero B 3aaHHBIX YCIOBHUSAX.

12.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIE MATepPHAJIbI, HEOOXOAUMBIE /JIsl
OLICHKHU 3HAHUI, YMeHHl, HABBIKOB M (WIH) ONbITA B X0J€ MPOMEKYTOYHOH aTTeCTAIMU I10
AMCUUILIMHE

dopma TpoBENEHUS TPOMEKYTOYHON aTTEeCTallMd TO AMCIUILUIMHE: 5K3aMEH B YCTHO-
NUCbMEHHOMU (hopMme 1o Oueram.

ITepeyenns BOnpocoB A/ NOATOTOBKH K IK3aMeHY
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1. O6mrast xapakTepUCTHKAa CBOMCTB METAUIMYECKHX MaTepHaloB. METONbl HCCIEIOBAHUS
CTPOEHMS METAJLJIOB U CIUIABOB.

2. ATOMHO — KpUCTaJZIM4ecKas CTpyKTypa MeTauioB. OCHOBHBIE THUIBl KPHUCTANIMYECKUX
PEIIETOK.

3. HecoBepiieHcTBa KpUCTAIITUYECKON PEIIETKH PEaIbHBIX METAJLIOB.

4. Tlporecc KpucCTaIU3aIlUU METAILIOB.

5. Ctpoenue  meramipyeckoro  ciutka.  OCOOCHHOCTHM ~ CTPOGHHMsSI  JIMTOTO U
ne(hOpPMHUPOBAHHOTO METAJIA.

6. ITomumopdusie mpeBpamenus —I1I1 B meramiax. [Ipumep I1I1 Ha ocHOBE YKCTOTO Xeme3a ¢
MPUBEICHUEM KPUBOW OXJIAXK/ICHHUS U YUCIIa CTENIEHEH CBOOOIBI.

7. JluarpaMMbl COCTOSIHUSL JIByXKOMIIOHEHTHBIX CIUJIaBOB C IIOJIHOM pPacTBOPHUMOCTHIO
KOMITOHEHTOB B TBEPJIOM U KUJKOM COCTOSIHHSIX.

8. JluarpaMMbl COCTOSIHUSI ABYXKOMIIOHEHTHBIX CIUIABOB C OIPAaHUYEHHON PAaCTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSTHUU Y HAJTMYHMEM SBTEKTUUYECKOTO MTPEBPAIICHHUS.

9. JluarpaMMbl COCTOSIHUSI ABYXKOMIIOHEHTHBIX CIIJIABOB C OMPAaHUYEHHOW PacTBOPHUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSTHUU U HAJTMYUEM MEPUTEKTUUECKOTO MPEBPAICHUS.

10. CBs3b MarpaMM COCTOSTHUSI ¢ MEXaHMYECKHMMU M TEXHOJOTHYECKUMHU CBOMCTBaMU
criaBoB (nmpaswio KypHakosa).

11. Huarpamma coctosinus Fe — Fe3C. OcHoBHBIE (ha30BbIe NpeBpalleHUs] IPU Harpese
(OXJTaXKJIeHUN ) U CTPYKTYPHBIE COCTABIISIONIUE CIIIaBa MPU KOMHATHOW TeMIIeparype.

12. Cepsle uyrynsl. CTpyKkTypa, CBOHCTBA, 001aCTH IPUMEHEHUS.

13. KoBkue uyrynsl. CTpyKTypa, CBOWCTBa, 001aCTU IPUMEHEHHUS.

14. Bricokonpounsle uyryHnsl. CTpykTypa, CBOICTBa, 001aCTH IPUMEHEHHUSL.

15. Binsinue yriiepoaa v MOCTOSTHHBIX IPUMECEH Ha CBOMCTBA CTajeH.

16. Knaccudukanus, MapkupoBKa 1 IPUMEHEHHE YIIIEPOAUCTBIX CTalIEH.

17. CTpyKTypHbIE KJIaCChl JIETUPOBAHHBIX cTajeil. BiausHue nerupyrommx 31eMeHTOB
Ha NoJIMMOpU3M Kenesa.

18. MapkupoBKa JIESTMPOBAHHBIX CTAJIEH.

19. [TepnuTHOE NIpEBpaIICHUE B CTAIH.

20. MapTeHcUuTHOE MPEeBPALEHUE B CTANIH.

21. CrpykTypa u cBoiicTBa MapTeHcUTa. PaKTOpHI, BIUSIONINE HA TOJIOKEHUE TOYEK
MH u Mk.

22. belinuTHOE NpeBpalleHue B CTajld Ha C-KpUBbIX. Busbl OeitHuTa.

23. [IpeBpamenne aycTeHUTa NpU HENPEPHIBHOM OXJaKACHUHA. DaKTOPHI, BIHSIONINE
Ha nonoxenue [JUITA.

24, Omxur L, II poxa, Hopmanu3zanus

25. Kak n3MeHsATh cBOMCTBA MPU MOMOIIM Pa3yNpOYHSIIUX TEPMOOOPaObOTOK

26. VYrpounsromias TepMooOpadoTKa (3aKajiKka U OTITYCK) CTalu.

217. Kak Ha3zHauaroTCst BUJBI PEKUMBI YIIPOUHSIOLIEH TepMO0OpabOTKH B 3aBUCUMOCTH
OT CTaJH.

28. [TpokannBaeMoOCTh M 3aKaTMBAEMOCTb CTaJIH.

29. MeTo/1pI TOBEPXHOCTHOTO YIIpOUHeHUs ctajiell. 3akanka TBY.

30. ITporecchl, mporCcXOoasIINE TPU XUMHKO — TEPMUYECKOH 00paboTKe METaJIJIOB.

31. Hementanus. TepmooOpabOTKa CTaIM MOCIE [IEMEHTAIUH.

32. A30THpOBaHUE CTAJIN.

33. CocTaB, Ha3HaUCHUE ¥ TEPMOOOPAOOTKA IIEMEHTYEMBIX CTaJICH.

34. CocraB, Ha3HaYEHHUE U TEPMOOOPAOOTKA YIydIIaeMbIX CTaJleH.

35. CocraB, Ha3HaueHUE U TepMOOOPabOTKa PECCOPHO-TIPY>KMHHBIX CTaJIEH.

36. Kopposuonuno-croiikue cramu. CrnocoObl 3allMThl METAIJIOB U CIUIABOB  OT
KOPpO3UH.

37. JXapornpouHsle CTaau U CILIABBI.
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38. WNHcTpyMeHTaNbHBIE CTANH.

39. [IBetHBIC crimaBbl. CBSI3b qUArpaMMbl COCTOSIHUS C TEXHOJOTUUECKHUMH CBOMCTBAMU
crutaBa (JIUTeHHBIE, TePOPMUPYEMBIC, YIIPOUHSIEMBIC CILJIABBI).

40. AJIIOMUHMEBBIE CIIJIABEI.

41. MenHpie CjIaBbl.

42. Kommno3urmonnsie Matepuansl. Busibl, cBoiicTBa, 0COOCHHOCTH MOTYYCHUS.
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23 a) B pabouyro nporpammy He BHOCATCS u3MeHeHus. [Iporpamma aktyanusupoBana jyist 20 T.
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0) B paGouyto nporpaMmy BHOCSTCS CIAEAYIOIINE U3MEHEHHUs (yKa3aTh Ha KaKOW roJ1 Hayaia
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3) e,
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Meroauueckuit otnen YMY: « » 202 .

28



		2022-03-29T16:04:01+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "НИЖЕГОРОДСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ ИМ. Р.Е. АЛЕКСЕЕВА"




