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[Tpu pa3zpaboTke paboueit mporpaMMbl yueOHOW JUCIUILIMHBI B OCHOBY MOJOXKEHBI:
1. ®I'OC BO — 6akanaBpuaT 1o HampapieHHo moarotToBku 35.03.06 ArpouHkeHepusi, yTBep-

XKIEHHBIA IpUKa3oM MuHHCTEpCTBa 0Opa3oBanus U Hayku Poccuiickoii @enepanuu ot «23» aB-
rycta 2017 r. [Ipuxa3 Ne 813.

2. YueOHbIH M1aH 10 TPOQUITIO MOATOTOBKH «DKOHOMHUKA U YIIPaBICHUE TTPOU3BOJCTBOMY (TOJT
Havyayia moAarotoBku 2026), omodopern YuéHbIM coBeTOM A30BO-UepHOMOPCKOTO0 HH)KEHEPHOTO
uHcturyta ®I'BOY BO Jlonckoit 'AY

[Tporoxoin Ne 6 ot «12» depans 2026 r.

Pabouas mporpamma yueOGHONM AMCUMILTHHBI «MarepranoBeieHne U TEXHOJOTHS KOHCTPYKIIH-
OHHBIX MaTEpPUAIIOBY» 0JI00pEHa Ha 3acelaHuu Kadeaphl « DKCIUTyaTaIis U TEXHHYSCKUHA CEPBUC
HA3eMHBIX, TPAHCIOPTHO-TEXHOJIOTHUECKUX CPEICTB

[IpoTokon Ne 7 ot «26» mapta 2026 1.

HN.o. 3aB kadeapou

K.T.H., IOLIEHT H.B. Ceprees

Pabouas mporpamMma y4eOHON TUCHMIUIMHBI «MaTepuaioBeieHue U TeXHOJIOTUSl KOHCTPYKIIH-
OHHBIX MaTEepUaJIOB» PEKOMEH/I0BaHA K MCIOJb30BAaHUIO Ha 3aCe€JaHUM METOJUYECKONH KOMHC-
CHM TI0 HaIpaBJIeHUIO NOATroTOBKU 35.03.06 «ArpouHxeHepus» NpoQHIIb MOJATOTOBKH «DKOHO-
MUKa U yIIpaBJI€HUE TPOU3BOJCTBOM

[Tpotokon Ne 5 ot «30» mapra 2026 .

[Ipencenarens METOANMYECKONH KOMUCCHH

K.3.H., JOLEHT N.B. Crapuenko

PazpaboTunk:

K.T.H., JOLUEHT I1.A. UBanosB
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1. BBOJIHASA YACTb
1.1.11esin ocBOeHUs Y4eOHOM M CUMILIUHBI

L[CJ'ISIMI/I OCBOCHHA yqe6H0171 JUCHUITIIMHBI «MaTCpI/IaJ'IOBeI[eHI/Ie, TEXHOJIOTHA KOHCTPYK-
MUOHHBIX MATCPHAJTIOB)» SABJIAKOTCS (bOpMI/IpOBaHI/Ie COBOKYITHOCTH 3HaHHWH O CBOMCTBax U CTpoOC-
HUHU MAaTCpPUaJIoB, crocobax ux MOJIY4YCHHA U YIIPOUHCHHA, TCXHOJOTHYCCKUX METOHAX IMOJIy4C-
HUA U O6pa6OTKI/I 3aroToBOK, 3aKOHOMEPHOCTAX IMPOLECCOB PE3aHUA, DJIEMCHTAX PEXKHUMa pe3a-
HUS KOHCTPYKIMOHHBIX MAaTCPUAJIOB, CTAHKAX U HHCTPYMCHTAX.

1.2. MecTo yueOHo# nucuuiuinabl B cTpykrype OIIOIIBO

HHCHHHHHH& ((MaTepI/IaJIOBGI[eHI/Ie, TCXHOJIOTHUA KOHCTPYKIIMOHHBIX MaTCpraIOB)» OTHO-
CHUTCs K JUCHUIIJTIMHAM 00s13aTeNIbHOM YacTH.

W3ydeHne naHHON TUCHUIUIMHBI 0a3UpyeTcsl HA OCBOCHUU CTYACHTAMU JAUCLMILINH: «XHU-
Musa»; «Marematukay; «Ou3uKay.

OcBoeHue JaHHOW AUCIUIUIMHBI HEOOXOIUMO JJIi KAUeCTBEHHOTO OBJAACHUS TUCIUTLIU-
Hamu: «TpakTopbl U aBTOMOOMINY; «JleTanu mMamuH, OCHOBbl KOHCTPYHUPOBAHHS U MOABEMHO-
TPAaHCHOPTHBIE MAIUMHBDY; «Hane:KHOCTh U PEMOHT MALLIH.

1.3. [lnanupyemblie pe3yJbTaTbl 00yUeHUsI 110 JUCHHUIIJIMHE, COOTHECEHHBIE C
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHINI

N3ydyeHne TUCHUIUIMHEBI HAMPaBICHO Ha (JOPMHUPOBAHHE YHUBEPCAIBHBIX U Tpodeccro-
HaJbHBIX KOMIIETCHIINI, HEOOXOAUMBIX JJIsi PEIICHUS 3a7a4d MpodecCHOHaTBLHON AeITENbHOCTH
U o0ecreynBarolue JOCTIKEHUE MIaHUPYEMbIX Pe3yJIbTaTOB OCBOCHUS 00pa3oBaTeNbHOM Mpo-

IpaMMBl.
Kon ITnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIE
Conepxanue Kon n nanmenoBanue
IeTEH dopmupyemble 3HaHUS, YMEHUS U
KOMIIETEHIINH MH/INKATOpa IOCTUKEHUS
TEH- HaBBIKH
KOMIIETEHIIH
1IUU
1 2 3 4
VYK-1 | Cnocoben ocy- | YK-1.2 Haxomut m kpu- | 3HaTh: OCHOBBI IIOMCKa W KpUTHYE-
MIECTBIISATh TIOWCK, | THYECKU aHAJIM3UPYET | CKOTO aHaim3a HHPOpManuu, HEoO-
KpUTHYECKUI aHa- | uHQopMaIMio, HEoOX0- | XOAUMOM JJIsl peleHHs] MOCTaBJIeH-

T3 W CHUHTE3 WH-
¢dopmaru, npu-
MEHSTh  CHUCTEM-
HBII IOOXOH JUIA
peIIeHNsT TIOCTaB-
JICHHBIX 3a]a4

JUMYIO JUISl pEeIEHUs T10-
CTaBJICHHOM 3a7a4u

HOH 3a71a4H.

YMeTb: HaXOIUTh U KPUTHUECKHU aHa-
JTU3UPOBaTh WH(MOpMAIIO, HE00XO-
JUMYIO JUIsl PELIeHUs MOCTaBJICHHOU
3a/1a4i.

Brnagerb: HaBbIKAMU MOWCKA U KpPHU-
TUYECKOro aHanu3a HHpOpMaluy,
HEO0OXOIMMOM ISl pelIeHus] OCTaB-
JIEHHOW 3a7]a4H.

VYK-1.3 PaccmarpuBaer
BO3MOXHBbBIC BapHUaHTBI
peleHusl 3a/1auu, OICHH-
Basd HX JAOCTOMHCTBA U
HEJIOCTATKU

3HaTh: BO3MOKHBIC BapHAHTHI pellie-
HHUS 3a7a4yd, OICHUBAS HX JIOCTOWH-
CTBa M HEJOCTaTKH.

YMeTb: paccmaTpuBaTh BO3MOXKHbBIE
BapHaHThl PEIICHUs 3aJayd, OLECHMU-




Bas X JOCTOMHCTBA U HEIOCTATKH.
Biamers: HaBBIKAMH PAacCMOTPEHUS
BO3MOXKHBIX BAPUAHTOB pELICHUSA 3a-
Jlayy, OLICHUBAas UX JOCTOMHCTBA U
HEJOCTATKHU.

HUM DKCIIEPUMEH-
TAJIBHBIX HCCICOO-
BaHui B Tmpodec-
CHOHAJIGHON  J1ed-
TEJILHOCTH

MCHHBIC MCTOAbI HCCICOO-
BaHU B arpOMHXCHEPHUA

OIIK-1 | Crocoben pemats | OITK-1.2 Hcnonp3yeT | 3HaTh: OCHOBHbBIE 3aKOHBI MaTEMAaTH-
TUIIOBBIE  3aJa4d | 3HAHUsS. OCHOBHBIX 3aKO- | YECKHMX M €CTECTBEHHBIX HayK.
npodeccoHalb- | HOB MaTeMaTHYeCKUX U | YMETh: pellaTh TUIIOBBIC 33/1a4H
HOH JIeSITeIbHOCTH | €CTECTBEHHBIX HAyK JJs | IpO(ecCHOHANbHOM AesTeIbHOCTH Ha
Ha OCHOBE 3HAHMH | peIlIeHHs]  CTAaHJAPTHBIX | OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
OCHOBHBIX 3aKOHOB | 3a]la4 B arpOMH)KEHEPUN | MAaTeMaTUYECKUX U €CTECTBEHHBIX
MaTeMaTUYeCKUX U HayK.
€CTECTBEHHBIX BnaneTs: HaBbIKaMM pelIeHHs! TUIIO-
HayK C IpUMEHe- BBIX 33124 MPO(HECCHOHATLHON JIes-
HHEeM  MH(pOpMa- TEJIbHOCTU Ha OCHOBE 3HaHUI OCHOB-
IIOHHO- HBIX 3aKOHOB MaTEMAaTUYECKHUX H
KOMMYHUKAIIMOH- €CTECTBEHHBIX HaYK.

HBIX TEXHOJIOTUIA

OIIK-4 | Crocoben peamu- | OIIK-4.1 Mcnons3yer Ma- | 3HaTh: MaTepuasbl HAyYHBIX HCCIEIO0-
30BBIBaTh  COBpE- | TEpHAIBI HAYYHBIX HCCIIE- | BAHHUI 110 COBEPIICHCTBOBAHUIO TEXHO-
MEHHbIE TEXHOJIO- | IOBAHUHM 10 COBEpLICH- | JIOTUH U CpPEJICTB MEXaHU3ALMU Cellb-
TMH U OOOCHOBBI- | CTBOBAaHHIO TEXHOJIOTHH M | CKOXO3SIMCTBEHHOTO IPOHM3BOJICTBA.
BaThb MX INPUMEHE- | CPEICTB MEXaHM3allMu | YMeTh: HUCHOJb30BAaTh  MaTepHabl
HHE B TPOQECCHO- | CeTbCKOXO3SIHCTBEHHOTO HAyYHBIX MCCIICJIOBAHHUI 110 COBEPIIICH-
HJIBHOM JiesiTenb- | MPOU3BOACTBA CTBOBAHHUIO TEXHOJIOTHH M CPEICTB Me-
HOCTH XaHM3alMK  CEJIbCKOXO3SIHCTBEHHOTO

IPOM3BO/ICTBA.

Brnaners: HaBBIKAMH HCIIOJNB30BaHUS
MaTepuasioB HAay4yHbIX HCCIEIOBAHUI
0 COBEPIIICHCTBOBAHUIO TEXHOJOTHI 1
CPEICTB MEXaHW3alMU CEeIbCKOXO035H-
CTBEHHOTO TTPOHM3BOJICTBA

OIIK-5 | Crocoben yuwact- | OIIK-5.2 Hcnons3yer | 3HaTh: COBPEMEHHBIE METOBI UCCIIE-
BOBaTh B TIPOBEJE- | KIACCHYECKUE W COBpE- | JOBaHUS B arPOMHKCHEPHH.

YMeTh: HCHONB30BaTh COBPEMEHHBIE
METOJbl MCCIICIOBAHUS B arpOMHKE-
HEpUHU.

Bnangers: HaBBIKAMHM HCIOJIH30BAaHMS
KJIACCUYECKUX U COBPEMEHHBIX METO-
JIOB MCCJICIOBAHUS B arpOMH)KCHEPUN
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2. OCHOBHASA YACTb
2.1. O0beM yueOHOI JMCHHUIIIMHBI M BUABI Y4e0HOH padoThl

Ounas ¢popma o0y4eHus1

Buj pa6orsi Bcero yacos/ Cemectphl
3a4. eAMHHIL Ne Ne
2 3
AyauTOpPHBIE 3aHATHS (BCET0) 84 36 48
B ToM uucne:
Jlexmmm (J1) 34 18 16
[Tpaktuueckue 3anstus (I13) 16 - 16
Cemunapsl (C)
JlaGopaTopHbie pabOThI 34 18 16
CamocrositeanHas padora crygrenta(CPC) (Bcero) 96 36 60
B Tom uncie
KypcoBoii npoexr KII
(pabota) KP
Hpyeue 6uovt CPC:
Pacuetno-rpaduueckue padorsl (PI'P) 20 10 10
ITonroToBKa K BHIIOJHEHUIO J1a0OPAaTOPHBIX paboT 28 12 16
Odopmienne oT4eToB 1o J1a00paTOpHBIM paboTam 33 8 25
[ToaroToBka K caaye MpakTHUECKUX PEUTHHTOB 15 6 9
CPC B nepnoj NpoMe:KyTOYHOM aTTeCTANMHI
Bun npomexyrounoit 3auer (3)
. - 3 -
aTTecTaIuu 3auer c oreHkoi (30)
Ox3ameH (D) 36 - €]
UTOro: 216 72 | 144
Oo0wmasn 4acoB
TPYAOEMKOCTh 3a4. eIMHUIL 6 2 4




3aounas popma oOyueHust

Bcero yacos Cemecrpet
Bua padorsl Ne
1 2 3
AyAuTOpPHBIE 3aHATHS (BCET0) 24 2 6 16
B ToMm unce:
Jlexmmm (JI) 8 2 2 4
ITpaxtrueckue 3ansatus (I13) 6 - - 6
Cemunapsl (C)
JlaGopaTopHbie pabOThI 10 - 4 6
CamocrositeanHas padora crygrenta(CPC) (Bcero) 179 34 26 119
B Tom uncie
KypcoBoii npoexr KII
(pabota) KP
pyeue 6uovt CPC:
JlomatiHsisi KOHTpoJbHas paboTa
IToaroToBKa K BBIMOJHEHHUIO JJAOOPATOPHBIX padOT 58 34 4 20
OdopmiieHre 0TYETOB 110 J1a00PATOPHBIM paboTam 37 - 4 33
[ToaroroBka K ciade arrecTaluu 84 - 14 66
CPC B nepnoj npoMe;KyTOYHOI aTTecTAlMHU 13 - 4 9
Bun npomexxyTouHon 3auer (3)
. - - 3 -
aTTecTaluu 3ader c oreHko (30)
Dk3ameH (D) - - - €]
UTOoro: 216 |36| 36 |144
Oomas 4acoB
TPY10eMKOCTh 3a4. eAUHUIL 6 1 1 4
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2.2. Coaep:xanue yueOHON TUCUMIIIMHBI

ConeprxkaHue pasziesoB yueOHOW TUCIUILTAHBI

HaumenoBanune Konpr nugu-
Ne ce- pazzaena KaTOpOB JI0-
vectpa yae6HOf HCIH- Copepxanue pa3jena B AUIaKTHUSCKUX SIUHUIIAX CTUDKEHS
TUTUHBI (MOTYJIs1) KOMITETEHIIN I
1 2 3 4
2 (1,2) | MarepuanoBeeHue. Ponp maTepuanoBeieHus U TEXHOJIOTHMH KOHCTPYKIIMOHHBIX MAaT€pUajIoB B 00eCIIeYeHUN VK-1.2
Monysb Ne 1 — KayecTBa MPOIYKIMH U TIOBBIIICHUH YKOHOMHYECKON 2P PEKTUBHOCTH POU3BOJICTBA B MAIIIMHO- YK-1.3
Teopus crasos crpoenun. Mcropuueckuii 0630p pa3BUTHs CBAPOYHOTO, TUTEHHOrO MPOU3BOJICTBA, 00pabOTKH OIIK-1.2
METaJUIOB JIaBjcHUEM. Pa3BUTHE M COBEPIICHCTBOBAHUE METOIOB 00PabOTKH, HHCTPYMEHTOB, 8EII§:§;

HHCTPYMCHTAJIbHBIX MAaTCpUAJIOB U MCTaJIJIOO6pa6aTLIBaIOH_II/IX CTaHKOB. BkiaJ oTeuecTBEHHBIX
YYCHBIX U HOBATOPOB.

1 Cnoco0blI nmoJry4yeHnsi MeTaJUIOB

[TpousBoncTBO uyryna. OcHOBHBIE (PU3UKO-XUMHUYECKHE MPOIECCHI MTOTyYSHHS YyTyHA B
noMeHHBIX Tiedax. [IpousBoacTBo cramu. CymHocTh mporecca. CrocoObl pa3iWBKU CTalIH.
CrpoeHnue ctanbHOro ciuTka. CriocoObl MOBBILIEHUS YUCTOTHI CTAIU: 00pabOTKa CHHTETUYECKUM
[IJTAKOM, BaKyyMHpPOBaHMeE, 3JEKTPOILIAKOBbIH neperuias. [IpsMoe BoccTaHOBICHHE Kee3a.

CymHOCTh C11ocO00B NOMYYEHUs MU, ATTFOMUHUS U TUTaHA.

2 O0ue cBeIeHUs 0 MeTaJLIaX.

Tunsl KpUCTaJUIMYECKUX PeIETOK. Tumnsl cBszeil B TBEPABIX Tenax. CTpoeHHe pearbHbIX
kpuctamoB. [Touarue o nucnokamusx. [lomumopdusm, aHU30TpONHS.

[TnaBneHue M KpuCTaUIM3aLUs MeTalioB. BiusHue npumeceit u apyrux (akTopoB Ha
nporecc Kpuctauu3anun. JlegexTsl KpuCcTalInueckoro ctpoeHus. Biusaue nedexkroB Ha cBOM-
CTBa METAJUIOB.

[TonsiTie 0 XUMHUYECKUX, PUINYECKUX, MEXaHUUYECKHX, TEXHOJIOTUYECKUX M IKCIUTyaTa-
LIMOHHBIX CBOMCTBaX MeTaJJIOB. MeTo/1bl HCCIIEI0BaHUS METAIIJIOB U UX CILJIABOB.




Mopynp Ne 2 —
Junarpamma sxene-
30-yIJIEpOJ

Mopynp Ne 3 —

Tepmuueckas u xu-
MHUKO-TepMUYecKas
00paboTKa CIIaBOB

3 MeTtanjnyecKkue CIUIaBbl U AUATPAMMBbI COCTOSIHUS

[lonsTus: cnnaB, kKoMmrmoHeHT, ¢aza. TBEpiable pacTBOpbl. XUMHUYECKHUE COEIUHEHUS.
[IpomexyTrounblie pa3pl. MexaHUUECKHUE CMECH.

AHanu3 OCHOBHBIX THIIOB UArpaMM COCTOSIHUS CIIaBOB. CBsI3b MEXAY JTUarpaMMoi co-
CTOSIHUSI CIJIAaBOB M MX CBOMCTBAMH.

4 7Kene30yriepoaucraole CIVIaBbI

Jlnarpamma cOCTOSIHUS JKeJe30-1IeMeHTUT. Da3bl U CTPYKTYpPHI B CIUIABAX XKeJle3a C yriie-
pOIIOM.

Brnusinue yriepona v MOCTOSIHHBIX MTPUMeceld Ha cBoicTBa cTay. JledexTsr cranm. Jlern-
pYIOIIFe KOMIOHEHTHI B CIIaBaX «Kene30-yriepoay. Kimaccupukanust 1 MapKHpOBKa YTriepoan-
CTBIX U JiernpoBaHHbIX cTayiell. UyryHbl. Cepblii, BBICOKOIIPOYHBIM U KOBKMHM 4yryHbl. Crienu-
aJlbHbIE YyTyHbl. BiausiHue yrinepona, Maprasia, KpeMHus, cepbl U (ocdopa Ha cBOMCTBA Uyry-
HoB. CTpyKTypa, CBOMCTBA, KiIacCU(pUKALMs, MApKUPOBKA U 00JIACTh IPUMEHEHHUS.

5 Tepmuueckasi 00padoTKa cTaJIN

Ocnogvl meopuu mepmudeckou oopabomku cmanu. IIpeBpaliienys B cTaau Npu HarpeBe.
HacnenctBeHHO MENKO3E€pHUCTBIE U KPYITHO3EPHUCTBIE CTANIH. J|eHCTBUTENBRHOE 3€pHO ayCTEHHU-
Ta.

[IpeBparienust aycTeHUTa MPU OXJXKACHUU. JlMarpaMMa H30TEPMHUYECKOTO IpeBpailiie-
Hus aycteHuta. [lepnutHoe npeBparienue. Kputuueckas ckopocTh oxyaxaeHus. MapTeHCUTHOe
npespatieHue. [Ipomexxyrounoe (0eifHUTHOE) MpeBpallleHHe U er0 0COOCHHOCTH. TepMOKHHETH-
YecKHe TuarpaMMbl MpEeBpalleHUs NMepeoXIaxIEHHOT0 aycTeHuTa. [IpeBpalenus npu Harpese
3akanéHHoll ctanu (oTmyck cranu). O6paTtumast 1 HeoOpaTUMasi OTITYCKHasi XPYIKOCTb.

Texnonozuss mepmuyeckoii oopabomxu. OCHOBHBIE BUIBI TepMHUECKON 00paboTku. OT-
KUT ¥ HOpMaiu3alus. 3akaika craiau. Beibop Temmneparypbl HarpeBa mpu 3akaike. Oxiax/jato-
M€ CpeJibl MPH 3aKajike. 3aKaJuBaeMOCThb U MPOKaIMBaeMOCTh cTtaiu. OTmyck cranu. Buasl u
HazHaueHue otmycka. OOpaboTka xonoaoM. TepmomexaHnuueckas oopaboTka cranei. OcobeH-
HOCTH TEpPMHUYECKOl 00paboTKHM JerupoBaHHbIX cTtaneil. Tepmuyeckas obpaboTka uyryHa. Me-
TOJIbI MIOBEPXHOCTHOM 3aKalki: WHAYKIIMOHHBIN, ra30IJIaMeHHbIH, ia3epHbId. JledekTsl Tepmu-
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4yecKkoi 00paboTKH.
6 XuMuKo-TepMuyeckasi 00padoTka
OCHOBBI XMMHKO-TEPMHUYECKOI 00pabOTKH.
LemenTanus. Tepmuueckas 06paboTKa mociie [eMEeHTALUH.
AzoTupoBaHue cTaid. TexXHOIOrus ra30Boro a30THPOBAHUS CTAIIH.
[Mnanuposanue. HurpouemeHnranus.
Huddy3nonnas metammsanusi.

3(3)

Texuomorus
KOHCTPYKLIMOHHBIX

MAaTepHaJIOB
Mopynp Ne 4 —
KoncTpykninonHsie
MaTepualibl

7 KoHCTpPYKIHOHHBIE CTAJH
TpeboBanusi, npeabsABIsieMble K KOHCTPYKIIMOHHBIM cTayisiM. Kinaccuduxarus craneit mo

Ha3HAYCHHIO, KA4eCTBY, CTpYKType. CTpouTeabHbIe CTalu (YIIepOIUCThIE CTaTH OOBIKHOBEHHO-
ro KayecTBa M HU3KOJETHMpOBaHHbBIC).MalIMHOCTPOUTENbHBIE YTIEPOAUCTHIE U JIETHPOBAHHBIC
CTaJli: IIEMEHTYeMbIe, yIIydlllaeMble, PECCOPHO-TIpYKUHHbIe. CTanu ¢ yiIydiieHHOW oOpabaThi-
BaeMOCTbIO pe3anueM. lllapukonoamunHuKoBeie ctanu. Koppo3noHHOCTOIKUE, KapOCTOMKUE,
KAPOMPOUHbIE CTANIU U CIUIaBbl. AHTU(PHUKIMOHHBIE U GPUKIIMOHHBIE MaTepuanbl. MI3HococTo-
KHE CTAJIA U CILJIaBhI.

8 UHCcTpyMeHTAJIbHBIE CTAJH U CIJIABBI

OcHoBHbIE TpeOOBaHUs, TPEABIBISIEMbIE K MHCTPYMEHTAIBHBIM CTaIsIM U cruiaBam. [lo-
HATHE TEIJIOCTOMKOCTU (KpacHoIOMKOCTH). CTajau MOHM)KEHHOW M TOBBIIMIEHHON MpOKalnuBae-
MOCTH.

BricTpopexyiiue cTanu U ux TepMuyeckas oopaboTka.

TBEpawie criaBbl, MOTyYeHUE, KiacCU(UKAIINS, MAPKUPOBKA.

Knaccudukanus, tpeboBaHus, NpeAbABIsIeMble K IITaMIOBbIM cTansM. Cranu ans
IITaMITOB TIpH JehOpMaIlUU METAJIa B TOPSYEM U XOJIOTHOM COCTOSTHUSIX.

Cranu 111 '3BMEPUTENBHOTO HHCTPYMEHTA.

9 MarHuTHbIe MaTepHAJbI.

MaruutHble CBOMCTBa BemlecTBa. HamaramueHHoCTh. MarautHas npoHuiaeMoctb. [let-
751 TUcTepe3nca. MarHuTOMSTKAE W MarHUTOTBEp/ble MaTepuanbl. Kiaccudukamnms u xapakre-
PUCTHKH.

YK-1.2
YK-1.3
OIIK-1.2
OIlK-4.1
OIIK-5.2
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Mopaynb Ne 5 —
I'opsuast o6paboTka
METaJUIOB

10 IIBeTHBIE MEeTA/LJIbI H CIJIABBI

Jedhopmupyemble CIUIaBbl aTIOMUHHS, YIIPOYHSEMBbIC M HE YIPOUYHSEMbIE TEPMUYECKOU
00paboTKoii. 3aKanka U cTapeHre CIUIaBOB AMIOMUHHMSA. JINTEHHbIEC CTITIaBbl ATFOMUHUSL.

Jluteitnpie U nedopMUpyeMble MarHHEBBIE CIUIAaBBI. TepMmudeckas oOpaboTKa CIUIaBOB
MarHusl.

CrnaBbl Meu: TaTyHH U OpoH3bl. [leopmMupyembie 1 TUTEHHBIE.

11 HemeTasimueckue MaTepuabl

OCHOBHBIE TPYIIIBI HEMETAUIMYECKUX MarepuanoB. OpraHuyeckre W HEOPraHHMYeCKHe
MaTepuaibl. BUIBI XUMHUECKOH CBSI3M B HEMETAITMYECKHX MaTepuanax. OCOOCHHOCTH CBOMCTB.

[TonumepHble MaTepuaibl, UX CBOWCTBA U Kiaccudukanus. [lnactmaccsl: cocTaB, CBOM-
CTBa, noxy4enue. [lopomnnacTsl U NEHOIIACTEHI.

TepMopeakTHBHBIE U TEPMOILIACTHYHBIE MJIaCTMAacChl. MeTO/Ibl MepepabOoTKH IIacTMace
B u3zienus. DKoHOMuYeckas 3(pPeKTUBHOCTh MPUMEHEHHUSI I1JIaCTMACC.

Pesunbl. CriocoObl ux (OpMOBaHUS: KaJIAHIPOBAHUE, IKCTPY3HS, MPECCOBAHHE, JINTHE
noA nasieHueM. CtapeHne pe3rHbl. BynkaHuzaius pe3uHsl.

Heopranunueckue u oprannyeckue crékia. CrocoObl MoIydeHusl.

PasnoBugHOCTH IpeBECHHBI, €€ CBOWCTBA U 00JIACTH MPUMEHEHHS.

12 MopomkoBbIe 1 KOMIO3ULIMOHHbIE MATEPHAIBI

KoHCTpyKIIMOHHBIE, HHCTPYMEHTAJIbHBIE MMOPOIIKOBbIE MaTepUaibl, MaTepHallbl CO CIie-
UaIbHBIMU cBOMcTBaMU. O0IacTH MPUMEHEHUS.

Komnozuimonnsle Matepuansl. [IpenmyiectBa u HegocTatk. TpeOoBaHUs K MaTpULiamMm
u ynpoyHuTessiM. OCHOBHBIE BUJIBI KOMITO3UIIMOHHBIX MaTEPHANIOB: CTEKJIOIUIACTHKH, YTJIeTia-
CTHKH, OoporutacTuku u ap. O0gacTu MpUMEHEHHUS.

[Toyuenue, coctaB M 00JacTU MCIONB30BaHMUS KepamMHuecKux MaTtepuaioB. CrocoObl
00pBOBI C XPYNKOCTHIO. TEXHUKO-2KOHOMHYECKAsT XapaKTEPUCTHKA MPOIECCOB MOTYUYEHHUS pas-
JUYHBIX THIOB KOMIIO3HIIMOHHBIX MaTepuaioB. TexHHKa O€30MacHOCTH U OXpaHa OKpYKarolien
CpEIbl.
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13. JIuTeiiHoe MPOU3BOACTBO

CnocoObl mony4yeHuss oTIMBOK. [IpaBuia pa3paboTku yeprexa OTIMBKUA U JIUTEHHOM
dhopmbl B cOope. MoenbHBI KOMILIEKT.

@dopMOBOYHBIE MaTepUabl, UX BUIbl, HA3HaUeHUE U cBokcTBa. DOpMOBKa NMPU MOMOILU
MoJIeNIel ¥ MOJICNIbHBIX TUTMT. JINTHUKOBAs CUCTEMa, Ha3HAYEeHUE, IIPUHIIUIT YCTPOHUCTBA U OCHO-
BHI pacuéta. MamuHHas OpMOBKa.

Jluteiinbie cBoiicTBa crutaBoB. Kiaccudukanus nureiiHbIX marepuanoB. OcoOeHHOCTH
TEXHOJIOTUU W3TOTOBJICHHS OTJIMBOK W3 PAa3IMYHBIX CILIABOB (UYr'yHa, CTalH, aTFOMHHHEBBIX,
MEJIHBIX U JIp.).

CrnennanbHbIe CIIOCOOBI JINThS: B METajlIndeckue (Hopmbl, IEHTPOOEKHOE, O] JaBICHH-
€M, 000JI0YKOBOE, MO BBITUIABIIIEMBIM MOEIISM.

14 O6paboTKa MeTA/UIOB 1aBJIeHUEM

Mexanu3m miactuueckoi nedopmanuu. BiusiHue o0paboTKH NaBIeHUEM Ha CTPYKTYPY
Y CBOMCTBa MeTasuta. XOJIOAHAS U ropsiyas mactudeckas nedopmanus. Y mpouyHEHUE METaIOB.
Bosspar, pexpucramumsanus. BiusHre XuMUYeCKOro cocTaBa, TEMIEPaTyphl, CKOpocTu aedop-
MalliM, TIPeIBApUTEIbHON 00pabOTKH U CXeMbl HAPSHKEHHO-1e(DOPMUPOBAHHOTO COCTOSTHUS Ha
MJTACTUYHOCTD U COMPOTUBIIEHUE METAJUIOB JIe(hOPMUPOBAHHUIO.

Br16op pexxuma HarpeBa. HarpeBarensHbie ycTpoiicTBa. Meponpusitus o 6opb0e ¢ oka-
JIMHOM.

Knaccudukanus BunoB o6paboTku MeTamuioB naBieHueM. [IpokaTka, BoloOYeHHE, Mpec-
coBanue. CymHocTs nporeccos. [Ipogykuusi.

KoBka. OcHoBHBIe oneparuu. MHCTpyMeHT u o0opyaoBanue Ay KOBKU. [IpuHIUTIBI co-
CTaBJICHUSI YepTeKa MOKOBKH, BHIOOpa 3aroTOBOK M 00OpymoBaHWs 11l KOBKM. KoBka B moj-
KJIATHBIX ¥ CEKI[MOHHBIX ITaMIax. TeXHOJOTUYeCKHe OCOOCHHOCTH KOBKH BBICOKOJIETHPOBAH-
HBIX CILUIABOB M I[BETHBLIX METAIIOB.

lopsiuast 06bEMHAs mTaMIioBKa. McxoaHble 3aroToBkU U mpoayknus. LlltammnoBka B OT-
KPBITBIX U 3aKPBITHIX MTammax. O0macTu mpuMeHeHHusI 00bEMHO I TaMITIOBKH.

Xonoanast mTammnoBka. CxeMa M CYIIHOCTh XOJIOJTHOTO BBIJABIMBAHUS, BHICAJAKU H 00b-




13

émuoit ¢opmoBku. JIucroBas mramrnoBka. OcHoBHBIE omeparuu. O6opynoBanue. lllTammoBka
B3pPbIBOM, UMITYJIbCHBIM MarHUTHBIM TIOJIEM, JIEKTPOTHIPABINYECKAs IIITAMITOBKA.

Criennanu3upoBaHHble TEXHOJIOTMYECKUE MpOoIecchl 00pabOTKU METAJIOB JaBJICHUEM:
MIPOU3BOJICTBO MEPUOJUYECKOI0 IPOKaTa M THYTHIX Mpoduiei, mpokarka B ra303allUTHBIX Cpe-
JaX U B BAaKyyMe, TUIPOIKCTPY3HUs U JIp.

15 CBapka MeTaL10B

Teopernueckrue OCHOBBHI CBapku IuiaBieHueM. Kiaccudukanus Buaos cBapku. Kiaccu-
¢ukamys cBapHbIX coequHeHui. [1oroToBKa KPOMOK /IJ1sl CBAPHBIX COCTUHEHUH.

Tepmuueckasn ceéapxa. Jlyrosasi ceapka. Pyunasi myrosasi cBapka. DIEKTPOIbI IS pPYyYHOU
CBapKH, peXXKUMbl. ABTOMaTH4ecKas JyroBasi cBapka 1o (JIrocoM, cBapka B aTMocdepe 3aluT-
HBIX I'a30B.

OnexTpouulakoBas cBapka. IlmasMeHHas1, 2J€KTpOHHOJyueBasl M JlasepHas cBapka. Cxe-
MBI U CYIHOCTB TporeccoB. O0opyioBaHHE U MaTEpUAIIbI.

["a3oBast cBapka. CyIIHOCTh U cxeMa mpolecca. XapakTepUCTUKH Ia30CBapOYHOro Iuia-
MeHU. AnmnapaTypa Juisi ra30Boi cBapku. TexHHKa 0€3011aCHOCTH.

Pe3ka MmeramioB miuaBiaeHHeM U okuciaeHHeM. CyIIHOCTh U CXE€MBbI MPOLIECCOB, TPUMEHSI-
emoe 000opyi0BaHue.

Ob6nacTv NpUMEHEeHHUs PA3TUYHBIX CIIOCOOOB TEPMUYECKOM CBApKH.

Tepmomexanuueckas u mexanudeckas céapxa. KOHTaKkTHas cBapKa — CTBIKOBasl, TOUEY-
Has, moBHas. CBapka akKyMyJIMpOBaHHOW sHeprueil. Pexumsl cBapku. O60pyaoBaHHe.

Capka TpeHHEM, YJIbTpa3ByKOBas CBapKa, CBapka B3pbIBOM, Au(pdy3uoHHass cBapka.
CyImHOCTb U cXeMa MPOIIECCOB.

CBapuBaeMOCTh METaNIOB U CIUIaBOB. OCOOEHHOCTH CBapKM Pa3IMYHBIX METAJJIOB U
crutaBoB. CBapka YIJIEpOJUCTBIX M JIETUPOBAaHHBIX cTayieil. CBapka BBICOKOJIETMPOBAHHBIX KOP-
pO3uOHHOCTOMKHUX cTaneil. CBapka uyryHa. Capka meau u e€ criaBoB. CBapka aqlOMHHHUS U
ero craaBoB. CBapKa TYTOIUIaBKMX METAJUIOB M CIUIaBOB. TexHUKa 0€30IacHOCTH MpU CBapOU-
HBIX paboTax.

Mogynp Ne 6 —

16 Pe3anue u ero 0CHOBHBIE 3JIEMEHThI

YK-1.2
YK-1.3
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OcHOBBI TEOPHH pe-
3aHUS KOHCTPYKLHU-
OHHBIX MaTepPHaIOB
U PEeXKYIIUE UH-
CTPYMEHTHI

CniocoOb1 00paboTKK MeTauioB pe3anueM. Jle3puitHas u abpasuBHas oO6paboTka. Kunema-
TuKa pe3anus. O0pabarbiBacMasi 1 00pabOoTaHHAs IIOBEPXHOCTH, TOBEPXHOCTh PE3aHusl.

Knaccugukaiuss 1 KOHCTPYKTUBHBIC AJIEMEHTHI TOKapHBIX pe3loB. Pe3lbl co cMEHHBIMU
TBEPJIOCIIABHBIMY TUTACTHHAMU. KoopauHaTHBIE TIOCKOCTU. ['eomMeTprueckue mapaMeTpsl TO-
KapHBIX PE3IIOB.

Cxema | 2JIEMEHTHI PeKMMa Pe3aHus IPH TOUYCHUU. MaTepuansl i U3TOTOBJICHUS PEKY-
IIMX UHCTPYMEHTOB. HoBBIe MHCTpyMEeHTaNbHBIC MaTepuaibl. CTanu JUisi U3TOTOBICHUSI KOPITY-
COB, OIIPABOK U JIp.

17 ®du3nyeckue OCHOBBI NMPOIECCA Pe3aHNSI METAJLIOB

[Tporiecc 0OpazoBaHMs CTPYKKM IPU PE3aHUU KOHCTPYKIMOHHBIX MaTepHuajoB. Bumbl
CTpyXeK. SIBlIeHMsI, COPOBOXAAIOLIME Mpolecc pe3aHus metamwios. Jledhopmanuu B mnpouecce
pe3aHusl IUIACTUYECKUX MaTepuaioB. PaboTa 1 TemsioBble SABJICHUS B IPOLIECCe pe3aHusl.

M3HammBaHue pexyIliux HHCTpYMeHTOB. Busbl u popmel u3noca. Kpurtepuit uznoca. Cma-
309HO-0XJIAKIAFOIINE KUJAKOCTH U UX BIHMSHUE HA TPOIIECC 00paboOTKH.

KauectBo 06paboranHoil moBepxHocTH. [lokazaTenu kauectBa. OCHOBHbIE KPUTEPUU OIIEH-
KM 1epoxoBaroctu oOpabotanHoi nosepxHoctu no 'OCT.

Bubpauuu nipu pezanuu MetamuioB. BonHucTocTs.

18 Cuuibl 1 ckopocTh pe3anus npu ToyeHun. HazHaueHue peskuMoB pe3aHust

Cxema neficTBHsI cHJI Ha pesell. PaBHoJeHcTByoIas cuiia pe3aHus U €€ COCTaBISIOIINE.
@DaKTopbl, BIUAIOUINE HA TIaBHYIO COCTABIISIONIYIO CHIIBI pe3aHus. MOLIHOCTh M KPYTSIUN MO-
MEHT pe3aHus npu ToyeHUHU. CKOPOCTh pe3aHust U CTOMKOCTh MHCTPYMEHTa Mpu ToueHuH. Dax-
TOPBI, BIHUSAIONINE HA CKOPOCTh pe3aHus. MeToanKa Ha3HaYeHUsT PAlMOHAIBHOTO peXHUMa pe3a-
HUS TIpY TOYeHUH. [Ipor3BOUTEIHHOCT paOOTHI PU TOYCHUH U TTYTH €€ MoBbIIeHus1. CHIIoBOE
U cKopocTHOe pe3zanne. OOpabaThIBaeMOCTh MAaTEPHAIOB U KPUTEPHH €€ OLIeHKH. BiusHue pas-
JTUYHBIX (hakTOpoB Ha oOpabarkiBaeMOcTh MarepuanoB. [lokazartenu oOpaOaThIBAEMOCTH MpPH
YepHOBOI 1 4MCTOBOM 00paboTke. MeTobl OIleHKH 00padaThIBAEMOCTH.

OIIK-1.2
OIlK-4.1
OIIK-5.2
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19 ToxkapHbie pe3ubl

Haznauenwue, kinaccudukanus U TUIBI TOKApHBIX pe3loB. KOHCTPYKTHUBHbBIE 3JIEMEHTHI TO-
kapHoro pesna. Mapku tBEpabix cruiaBoB 1o ['OCT 3882-74 u 1ISO u obnactu uX IpUMEHEHUS.
I'pymnsr mpumensemoctu ciwiaBoB mo 1SO-513 (P, M, K, N, S, H). ®opmsl 1 pa3Mepsl 1acTu-
HOK TBepaoro cruaBa. CrnocoObl IpoOsieHust CTpYKKH. KOHCTpyKIMHM pe3loB CO CMEHHBIMU
TBEPOCIUIABHBIMHU TUTACTHHAMH.

Koopaunarssle miockoctu. ['eomerpuueckue nmapameTpsl TOKapHbIX pe3noB. Knnemarude-
CKHE YTJIbI pe3lia. 3aTovKa U JOBOJIKA PE3IOB M3 OBICTPOPEXKYIICH CTalM W OCHAIIEHHBIX TBEP-
JIBIM CIIJIABOM.

20 CBepJienne, 3eHKepoBaHue, pa3BEéPThHIBAHNE

DneMeHTHI peXxuMa pe3aHus pu csepiieHun. CeueHue cpesa.

Haznauenue u tunsl cBEp. KOHCTPYKTUBHBIE 31IEMEHTHI CIIMPAIBHOIO cBepiia. I'eomeTpus
pexymeid yacti. Cuibl U KpyTALIMI MOMEHT IIpHU cBepiacHUH. CKOPOCTb pe3aHUs U CTOMKOCTb
cBEépi. CrocoObl MOBBIILIEHUS SKCIUTYaTallUOHHOW CTOMKOCTH cBepil. MeTouka Ha3HaueHus pe-
KUMa pe3aHus pu ceepieHnu. Ceepria ¢ IIaCTUHKaMU TBEPIOTO CIJIaBa. 3aTOUKa CBEPIL.

3eHKepoBaHUE U pa3BepThIBaHHE. THUIBI 3eHKEPOB U pa3BepTOK. KOHCTPYKTUBHBIE dJI€MEH-
THI ¥ TeoMeTpusi. CxemMbl 00pabOTKM U AJIEMEHTHI pexkuma pe3anusi. HazHaueHnue pexxuma pesa-
HUS IIPU 36HKEPOBAaHUU U Pa3BEPTHIBAHUH.

21 Ctporanue, 10;10/JieHHe U POTSITHBaHUE

Oco0eHHOCTH pe3aHus MpU CTPOraHuu U A0i01eHnu. CTporajibHble U J0710€KHbIE Pe3Ibl.
OnemeHThl pexuma pezanns. HazHaueHue pesxnMa pe3anust.

Tunsl npotskek. KOHCTpYKTHBHBIE 3JIEMEHTHI U T€OMETPHS MPOTSKEK. Pacder mpoTskek
Ha IPOYHOCTh. CXEMBbI IPOTATUBAHUSA. DJIEMEHTHI pEeKUMa PE3aHUS 1 OCHOBHOE BpEMsl.

[IpommBKka M ee KOHCTPYKTHBHBIE OCOOEHHOCTH. BbIrnaxmBarouiye MpOTSKKU. 3aTOuykKa
MIPOTSIKEK.

22 ®dpe3epoBaHue
PasznoBunHoctu (hpesepoBanus. Cxembl HWIMHAPUYECKOTO M TOPIIOBOTO (pe3epoBaHUS U
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AJIEMEHTHI pekruMa pe3anusi. DaKkTopbl, BIUSIONIME Ha CKOPOCTh pPe3aHusl.

Tunbl gpe3. KoHCTpyKTUBHBIE 3IIEMEHTHI (Ppe3 ¢ HE3aTHUIOBAHHBIMH M 3aThUIOBAHHBIMU
3yobsiMu. 3HOC 1 kpuTepuu 3aTyrieHus ¢pes. @aconnsie ¢ppesnl. 3aTouka ¢pes.

Mertorka Ha3HAUCHUS PeKUMa pe3aHust pH (hpe3epoBaHUU.

23 llliimoBanue U 10BOJKA OBEPXHOCTEIH

CymHocts U Ha3HaueHue numpoBanus. OCHOBHbIE BUIbI HUTH(GOBaHUA. AOpa3suBHBIC U
arMa3Hble MHCTpyMeHTHL. Kpyrioe napyxHoe numndoBanue. BHyrpennee numudosanue. bec-
neHrposoe nutudosanue. [lnockoe numpoBanmne. DIeMEHTH pexxuMa pe3aHusi. MeToabl J0BOI-
KH TOBepXHOCTeW. XoHuHroBanue. CyneppunummupoBanue. Ilputupka. ITomupoBanme. Tou-
HOCTb U LIIEPOXOBATOCThH MTOBEPXHOCTH.

AOpa3uBHBIE U aJIMa3HbIE HHCTPYMEHTHI (OpYCKH, HOPOILIKHU, NMACThl) /Ui OTACIOYHBIX Me-
TOJIOB 00pabOTKHU. 3aToYKa U JAOBOJIKA HHCTPYMEHTOB U3 OBICTPOPEKYILIUX CTalleil U OCHAIIEH-
HBIX TBEPJBIMHU CILJIaBAMH.
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2.2.1. Pa3nesibl y4eOHOM QUCHUILIMHBI, BUIAbI Y4eOHOM 1eATeILHOCTH H(POPMBI KOHTPOJIS

Ounas popma o0yueHust

Buabl yueOHoii 1eATeIbHO-

i:g_ HaumenoBanue pasjena CTH, BKJIIOYasi CaMOCTOA- ®opMbI TEKyIIEr0
MECT- Y4eOHOH TUCUUIJIMHBI (MO- TeJILHYI0 padoTy KOHTPOJISA
pa AyJIst) CTY/IEHTOB (B Yacax) yCIeBaeMoOCTH
J | JIP | I3 | CPC | Bcero
1 2 3 4 5 6 7 8
2 MarepuanoBeieHHE. Bamura 1a6. padot (2-6
Monyns Ne 1 — Teopus cna- | 6 8 8 22 | Hezlenm)
BOB TectupoBanue (6 Hememns)
Mopynp Ne 2 — 3armura 1a6. padot (7-9
Jnarpamma xene30-yriepos 6 4 8 18 | Hexemw)
TectupoBanue (9 Hemens)
Mopyns Ne 3 — Bamura 1ad. pador (10-17
Tepmudeckas oOpaboTka HEJICNIH)
CILIABOB TectupoBanue (14 unene-
TIST)
6 6 20 32 Pacuernas pabora Ne 1
(16 venens)
Otuet no 1ab0paToOpHBIM
pabotam (18 Henmens)
ITpomMexyTouHas arte-
cTamys: 3a4éT
3 TKM. Bamura j1a0. padot (2-8

Monyinb Ne 4 — KoHcTpyKuu-
OHHBIE MaTepHUaJIbI

HEJICITH)

Ortuet no 1a60paToOpHBIM
pabotam (8 Hezmens)

Mopynb Ne 5 -
I'opsiuas oOpaboTka meTan-
JIOB

3amura nad. pabdot (8-10
HEJICITH)

TectupoBanue (8 Hememns)

Pacuernas pabora Ne 2
(10 menens)

Otuet no 1a00paToOpHBIM
pa6otam (10 Hemens)

Moaynb Ne 6 —

OCHOBBI  TEOpPUM  pE3aHMS
KOHCTPYKLIMOHHBIX MaTepHa-
JIOB U

peXyIre NHCTPYMEHTBI

3amura nad. pador (12-18
HEJIeITHN)

Tectuposanue (18 Hene-
T15)

Otuet no 1a00paToOpHBIM
pabotam (18 Henens)

IIpomexxyTouHas arre-
CTalysl: DK3aMeH

Hroro:

34 | 34 | 16 | 96 216
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3aounas popma o0OyueHust

Buabl yueOHoi qesTeIbHO-

i\f HaunmeHnoBanue pasaeia CTH, BRJIIOYasl CaMOCTOsA- DopMBbI TEKYLLET0
MecT- Y4eOHOH TUCUUIJIMHBI (MO- TeJbHYI0 padoTy KOHTpOUIst
pa yJas1) CTY/IeHTOB (B Yacax) ycneBaeMocTH
J | JIP | I3 | CPC | BCero
1 2 3 4 5} 6 7 8
1,2 | MarepuanoBeneHue. IMToxaroroBka k adopa-
Mopynb Ne 1 — Teopus cnuna- 2 6 8 TOPHBIM paboTam
BOB 3ammra n1ab. paboT
Monaynb Ne 2 — IToaroToBka K nabopa-
Jlnarpamma xene3o-yriepos 1 2 6 9 TOPHBIM paboTam
3amuTa j1ab. pabot
Mopynp Ne 3 — IToaroroBka k nabopa-
Tepmudeckas 0o6paboTka TOPHBIM paboTam
CILJIQBOB 3a1u1/1Ta 11a0. pa60T
1 2 48 o1 KonTponbHas pabora Ne 1
IToaroToBka K mpoMex.
aTTecTalln
4 IIpomexxyTouHas arre-
cTanus: 3a4eT
3 TKM. IMoaroroBka k abopa-
Monyns Ne 4 — Koncrpykuu- 9 5 i 26 30 TOPHBLIM paboTam

OHHBIC MATCPUAJIbL

3amuTa nab. pabdor

Mopaynb Ne 5 -
I'opsuast 06paboTka MeTaII0B

[Toarororka k abopa-
TOPHBIM paboTaM

3amuTa nab. pabot

Kontposbnas padora Ne 2

OTueT o 1ab0paTopHBHIM
paboram

Mopaynb Ne 6 —

OcHOBBI  TeOpUM  pe3aHus
KOHCTPYKLIMOHHBIX MaTepua-
JIOB U

peXyIre NHCTPYMEHTBI

IToaroroska k madopa-
TOPHBIM paboTaM

3ammra 1ab. paboT

Kontponbnas padora Ne 2

IToaroroBka K MpoMex.
aTTecTalluni

IIpomexxyTouHas arre-
cTanus: 9K3aMeH

Hroro:

8 |10 | 6

179 | 216
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2.2.2. JIabopaTOpHBIil MPAKTHKYM

Ounas popma o0OyueHust

g | HaumenoBanme
2 § pasiena yeonoi HaumeHoBaHue J1a60paTOPHBIX padoT Beero
s TUCHUTLTHHBI 4acos
S (Momy.Jis)
2 | Marepuanosene- W3yuenne MCXOIHBIX MaTEpUAIIOB U CIIOCOOOB IMOIyYEHUS
HUE. CTaJIeH M YyT'YHOB 2
Mogynes Ne 1 — Mertobl onpeaeneHust TBEPIOCTH. 2
Teopus craBoB CrniocoObl H3y4YeHHsI CTPYKTYPbl MaTepUaoB 2
AHanu3 1uarpamMm COCTOSIHUS IBOMHBIX CIIJIABOB 2
Monynpb Ne 2 — AHanu3 1uarpamMmsl COCTOSIHUS CIIJIABOB XKEJIE30-YIIIEPO.L 2
Huarpamma Fe-C N3ydenue xene30yriepoaucThiX CIIIaBOB 2
Mogynps Ne 3 - 3akanka craiau 2
Tepmuueckas 00- N3ydenue BUIOB OTIyCKa. 2
paboTka criaBoB TBepaas iemeHTaIMs CTaIM. 2
3 TKM N3ydeHue HUBETHBIX METAJUIOB U UX CILJIaBOB 2
Monyinb Ne 4 — W3yuenne aHTHQPUKIIMOHHBIX MaTEPUATIOB 2
Kouncrpyxkiumon- N3ydenue cBOMCTB miacTMmacc. 2
HbIE MaTepUabl N3ydyeHne HaHOCTPYKTYPHBIX MOKPBITHIMA
Mopynb Ne 5—T'o- N3ydenne crnocoOOB MPOU3BOICTBA CTANIN 2
psauast 0opaboTka UccnenoBanue cBOMCTB (HOPMOBOUHBIX MaTepUAIOB 2
METAJIJIOB N3yuenne o00opynoBaHUs PYYHOH JIEKTPOIYTrOBOI CBapKU 2
N3ydyenune ob60pyaoBaHMs U ammaparypbl alleTHIEHOKUCIIO-
POJIHOM CBAapKH. 2
Monyinb Ne 6— N3yueHne KOHCTPYKIIMH, TE€OMETPUH U THUIIOB TOKApHBIX PE3-
OcCHOBBI TEOPUM | LIOB. 1
pe3aHus u N3ydyeHne reomeTpun U KOHCTPYKILMU CBEPII, 3€HKEPOB U pas-
PEXYILETO UH- BEPTOK 1
CTpYMEHTa
HUTOIO: 34
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3aounas popma o0OyueHust

g HaumenoBaHue
2 § pasiena yeoHoi HanmenoBanue 1a00paTOpHbIX padoT Beero
s AUCHMILINHBI 4acoB
S (MoayJin)
2 Marepuanosene- M3yueHne MCXOIHBIX MAaTEpHUANIOB U CIIOCOOOB MOIYYEHUS
HUE. CTajeil U 4YyTyHOB
Mopyns Ne 1 — Mertoibl onpeesieHus: TBEPIOCTH.
Teopus crinaBoB CrniocoObl U3y4YeHHsI CTPYKTYPbl MaTepUaioB
AHanu3 1uarpamMm COCTOSIHUSI IBOUHBIX CILJIABOB
Monyinpb Ne 2 — AHanu3 AuarpaMMbl COCTOSIHMSI CIIJIaBOB JKEJI€30-yTIIEpO 2
Huarpamma Fe-C N3yuenue xene30yriepoaucTbiX CIIaBOB
Mopynb Ne 3 - TBepaas niemeHTanus CTajiu. 2
Tepmudeckas 00-
paboTKa CIuIaBoB
3 TKM N3ydeHune 1BETHBIX METAUIOB U UX CIUIaBOB 2
Monyinpb Ne 4 — W3yueHne aHTHQPUKIIMOHHBIX MaTEPUAIOB
Koncrpykuunon- N3yueHune cBOMCTB IJ1aCTMACC.
HBbIE MaTepUAIIbI N3yuenne HaHOCTPYKTYPHBIX TOKPBITHI
Mopynp Ne 5—T'o- W3ydeHnue cnocoO0B MPOU3BOICTBA CTAIIN 2
psigast oOpaboTka HccnenoBanue cBOHCTB (POPMOBOYHBIX MaTEPHUAIOB
METaJIOB W3ydeHnne 000pya0BaHUs PYYHOU AIIEKTPOIYTOBOM CBapKU
N3yuenne ob60pyoBaHMs M anmaparypbl alleTHICHOKHCIIO-
POJHOM CBApPKH.
Mogyns Ne 6— N3yuenne KOHCTPYKIIMH, TEOMETPUU M TUIIOB TOKAPHBIX PE3-
OCHOBBI TEOPUH | LIOB. 1
pe3aHus u N3yuenne reoMeTpun M KOHCTPYKIIUUA CBEPJI, 36HKEPOB U pa3-
PEeXYILIEro UH- BEPTOK 1
CTPYMEHTa
HUTOIO: 10
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2.2.3. [IpakTnyeckne/ceMMHAPCKUE 3aHATHS

Ounas popma o0yueHust

g | HammeHoBanme
2 § paxiena yuebHoi HaumenoBanue j1abopaTopHbIX padoT Beero
s AUCHUIINHBI 4acos
S (MoayJin)
TKM Bri0op marepuana Ui U3roTOBICHHS JeTajleid MalllunH 2
Monayinb Ne 4 —
Koncrpykunon-
HbIE MaTEPHUAJIBI
. Monynb Ne 5— Pacuér pesxnMOB pydHOH AJIEKTPOYTOBOM CBAPKH 2
I'opstuast 06paboT- Pacuér pexxuMoB alleTUIEHOKUCIOPOJHON CBAPKHU. 2
3 Ka METaJIJIOB Pacuér pexxumor OM /] 2
Pac4€r onTMManbHOM JUTHUKOBOW CUCTEMBbI 2
Monynb Ne 6— CraHKM TOKapHOM TPYIIIbI 2
OcHoBbl Teopun | CTaHKHU CBEPIMIIBHO-PACTOYHOU IPYIIIIbI 2
pe3aHus u Cranku (ppe3epHO rpynibl 1
PEXYILEro UH- Pacyer pexuMoB pe3aHMsi, YCWIMHM, MOLUIHOCTH M KPYTSIIUX 1
CTpyMEHTa MOMEHTOB
HUTOro: 16
3aouynas popma oOyuenuns
g | HaumenoBanue
4 5 pasea yueoHoi HaumeHnoBaHue J1abopaTopHbIX padoT Beero
s AUCHHUILIMHBI 4acoB
> (Mmoay.s)
TKM Br160op mMatepuaina a1 U3rOTOBJICHUS IeTaeld MalluH
Monyinb Ne 4 —
KoHucTpykumosn-
HbIE MaTEpHabl
Mogyne Ne 5-T'o- Pacuér pe:xnMOB py4HOU 3JEKTPOLYTOBOM CBAPKH 2
pstuast oopaboTka Pacu€r pesxuMOB alleTHIIEHOKUCIIOPOJHON CBAPKHU. 2
3 METaJUIOB Pacuér pexxumor OM[]]
Pacuér onTuMaibHON JIUTHUKOBOU CUCTEMBI
Monynb Ne 6— CraHKM TOKapHOW I'PYIIIIBI 1
OcHoBbl Teopun | CTaHKU CBEPIWIBHO-PACTOYHON IPYIIIIBI 1
pe3aHus U Cranku (peszepHO rpynimbl
PEXKYILETO UH- Pacuer pexumoB pe3aHMs, YCUIHMI, MOLUIHOCTH M KPYTSILIUX
CTpyMEHTa MOMEHTOB
UTOroO: 6
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2.3. CamocTosiTeIbHAsA padoTa CTyJAeHTa

Buas1 CPC:
Ounas popma o0yueHust
®
o 3 HaumeHoBaHue pa3jaesia yueOHoil S 8
Z 2 y Buabr CPC 2 o
E AUCHMILIMHBI (MOIYJIs1) 2 §
(5]
[ToaroroBka k 1a00paToOpHBIM pado-
Tam 4
MarepuanoBeneHue.
Moy Ne 1 — HOUI[I‘OTOBKa K cJla4e MPAKTHIECKUX 2
Teopus criaBoB PCUTHHIOB
OdopmiieHre OTYETOB U 3aIUTA JIa- 2
OOpaTOpPHBIX pabOT
Mopynbs Ne 2 — [ToaroroBka k 1a00paToOpHBIM pado- 4
Jluarpamma »ene3o-yriepoa Tam
OdopmiieHre OTYETOB | 3aIUTA JIa- 9
2 OopaTtopHbBIX paboT
[ToaroroBka K cradye MpakTUISCKUX 5
pPEUTHHTOB
Mopynb Ne 3 — [ToaroroBka k 1a6opaTopHBIM pado- 4
Tepmuueckas 00paboTKa CILIIaBOB Tam
OdopmieHre 0TYETOB U 3aIlKTA JIa- 4
OOpaTOpPHBIX pabOT
[ToaroroBka k cadye MpakTUYECKUX 5
PEUTHHTOB
Brinonnenue pacuetHoit padbotsr No 1 10
HUTOTI'O yacoB B cemecTtpe: 36
Monynb Ne 4 — Koncrpykuuonnsle | [loaroroBka k nabopatopHsIM pado- 3
MaTepuabl Tam
Odopmienune oT4eTOB U 3alIUTA Jia- 4
OopaTopHbBIX paboT
[ToaroroBka K cradye MpakTUIECKUX 3
pPEUTHHTOB
[ToaroroBka K J1abopaTopHBIM pado- 6
TKM. p
OdopmieHre 0TYETOB U 3alllKTa Jia- 5
3 Mopynb Ne 5 — 60paTopHBIX padoT
Topsiuas 06paboTKa METAIIOB HOVI[I‘OTOBKa K cJlaue MPaKTHIEeCKUX 3
PEHUTHHTOB
Brimonnenue pacuetHoit pabotbr Ne 2 16
ITonroroska k 1abopaTopHBIM pado-
Monynbs Ne 6 — Tan 7
OcHOBBI TeOpUH pe3aHus KOHCTPYK- | OdopmiieHrne 0OTYETOB U 3aluTa Jia- 10
ITMOHHBIX MAaTEPHUAJIOB M PSKYIIUNA | OOPaTOPHBIX paboOT
WHCTPYMEHT [ToaroroBka k cradye MpakTUYECKUX 3
PENTHHTOB
HUTOTI'O yacoB B cemecTpe: 60
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3aounas popma o0OyueHust

®
o 3 HanmeHnoBaHue pa3aesia y4eOHo S8
Z 2 Buabr CPC 82
s AUCUMILTUHBI (MOIYJIs1) e =
S
[ToaroroBka k 1a00paTopHBIM pado-
MarepuanoseieHue. 3
Tam
Monaynb Ne 1 —
OdopmiieHre OTYETOB U 3aIUTA JIa-
Teopus criaBoB 3
OOpaTOpPHBIX pabOT
Monayib Ne 2 — [Toaroroska K J1abopaTopHBIM pado- 3
Jluarpamma »ene30-yriepoa Tam
OdopmieHre 0TYETOB U 3aIlKTAa JIa- 3
OopaTopHBIX padboT
1,2
Mopynb Ne 3 — [ToaroroBka k 1a6OpaTOpHBIM pado- 4
Tepmuueckas 06paboTKa CIJIaBOB Tam
OdopmieHre 0TYETOB U 3aIlKTAa JIa- 9
OopaTopHBIX padboT
[ToaroroBka K caue MpoMeKyTOYHON 10
aTTecTaluu
Boinonnenue KOHTPoIbHOM paboThl Ne 30
1
HNUTOI'O yacoB B cemecTpe: 60
3 Monynb Ne 4 — Koncrpykuuonnsle | IloaroroBka k 1abopatopHbIM pabo- 15
MaTepHabl Tam
Odopmienune oT4eTOB U 3alIUTA Jia-
60paTopHBIX padoT 11
[ToaroroBka k 1ab0paTopHBIM pado- 15
TKM. Tam
OdopmiieHre 0TYETOB U 3alUTa Ja-
Monyib Ne 5 — $op B 11
OOpaTOpHBIX paboT
I'opsuas 06paboTka MeTaJII0B =
BrinonHenue KOHTpoabHON paboThl No 11
2
[ToaroroBka k J1abopaTopHBIM pado- 10
M Ne 6 Tam
0 _
OAYTE A2 OdopmiieHre OTYETOB U 3alUTa Ja- 11
OCHOBBI TEOPHH pe3aHUS KOHCTPYK- | OOpPaTOPHBIX paboT
IIUOHHBIX MAaTEPUAJIOB U PEXKYIIMHA | BoImoiHeHHEe KOHTPOIBHON paboThl No 11
UHCTPYMEHT 2
ITonroToBka K caaye MpoMeKyTOYHOMH 24
aTTeCTaIlun
HUTOTI'O yacoB B cemecTtpe: 119
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

Ounas popma o0yueHust

Ne Buabi Oo0pa3oBarte/ibHbIE Oco0enHocTn
cemMecTpa yueOHoi TEeXHOJIOTUH NPOBeJIeHUs
padoThI 3aHATHH
(nHaAUBHAYATbHBIE/
TPyNIoBbie)
1 2 3 4
Jlexuus: [Ipobnemuas nekuus | ['pynmoBoe
[TopomikoBas MeTaTyprus
Jlexuus: [Ipobnemuas nexuus | I'pynmosoe

HanocTpykTypHBIE MaTepuabl

JlaGopartopHnast pabora:

DKCIEpUMEHT C 3J1e-
MEHTaMH HCCIIe0-

I'pynnosoe nin o
3BEHbSIM

MeToasl onpeneiaeHust TBEPHO- N
BaHUU
CTH.
2 Jlaboparopnas pabota: DKCHepuMeHT ¢ aiie- | ['pymnmnoBoe wiu no
MEHTaMH UCCIIe10- 3BEHbSIM
CriocoObl  M3ydeHHs] CTPYKTYpPHI -
BaHUU
MaTepuasoB
JlaboparopHnas paboTa: DKcrepuMeHT ¢ an1e- | I'pynmnoBoe miu mno
MEHTaMH UCCIIENO0- 3BEHBSIM
3akanaka cTaiu N
BaHUU
JlaboparopHnas paboTa: DKcrepuMeHT ¢ an1e- | I'pynmnoBoe miu no
MEHTaMH HCcCIe10- 3BEHbSIM
N3yuenue BUIOB OTITyCKa. .
BaHUU
[TpakTHueckoe 3aHsATHE: JlenoBas urpa I'pynnosoe nnu no
3BEHbSIM
Br16op Matepuana isist U3roTOB-
JIEHUS JIeTajled MallvH
Jlekuus: [Ipobnemuas nexuusi | ['pynmosoe
3 Oco0eHHOCTH CBapKU YEPHBIX U

OBETHBIX METAJIJIOB

JlaGopatopHas pabora:

N3yueHun KOHCTPYKLHH, TI€O-
METPUU U TUIIOB TOKAPHBIX PE3-
L[OB.

[Henosas urpa

I'pynnoBoe nnu no
3BEHBSIM

3aHATHS B UHTEPAKTHUBHOUW opMe B 0ObEeMeE:
Jlexuuu —6 4acos;

JlaboparopHbie padoTsl — 10 gacos;
[IpakTuueckue 3aHsATHSA — 2 yaca.
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3aounas popma o0OyueHust

Ne Buabi OO0pa3zoBarebHbIEC Ocobennoctu
ceMecTpa yueOHoi TEeXHOJIOTUH NPOBeJIeHUs
padoThI 3aHATHH
(MHAUBUAYAJbHbIE/
rpyninoBbIie)
1 2 3 4
[IpakTrueckoe 3aHsTHE: [enoBas urpa I'pynimoBoe wim no

. 3BEHBSIM
CtaHKH TOKapHOM TPYIIIbI U UH-

CTPYMEHTHI K HUM.

2 Jlexnus: [Ipobnemuas nexkuus | ['pynmoBoe
Oco0eHHOCTH CBAapKU YEPHBIX U
[[BETHBIX METAIIJIOB

3aHATHS B UHTEPAKTHUBHOU (hopMe B 0OBeMe:
Jlexkuu —2 4acos;

JlaboparopHbie pabOTHI —;

[TpakTrueckue 3aHsATHS — 2 Yaca.

B uckimounTenpHbIX ClTydasx NPUMEHSETCs AIEKTPOHHOE 00ydeHHE U TMCTaHLIMOHHbIE 00pa3oBa-
tenpHble TexHonoruu (D0 u JIOT), BKiIrouas mpoBeeHNE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U ITPOMeE-
JKYTOUHOHM arrecTauuy. Peammsaims nporpammbl AUCHMILIMHBEL ¢ ucnonb3oBanneM D0 u JIOT ocy-
IIECTBIISIETCS IO YCMOTPEHUIO BEYILIETO MPENoaBaTesst ¢ y4eTOM TEXHUYECKUX BOZMOXKHOCTEH 00yda-
IOIIMXCS C UCIIOIb30BAHMEM MPOrPAMMHBIX CPEZCTB, 00ECIEUNBAIOIINX PUMEHEeHUe deMeHToB DO U
JIOT B UHcTUTYyTE, TyTEM CHHXPOHHOIO M ACHHXPOHHOI'O B3aHMMOJIEUCTBHUS, K KOTOPHIM MOI'YT OTHO-
CHUTBCH:

- 3JIEKTPOHHAas: UHPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- TPYIIIOBas TOJIOCOBast KOH(pepeHIs B Meccenmkepax (Sunexkc.Meccenmkep, VK Teams);

- TPYIIIOBOM 4aT B MecceHpkepax Annekc.Meccenmkep, conmansHol cetn BKonTakre;

- OHJIaliH BUeokoHpepeHuus B SAnnexc. Tenemocr;

- BUZICO3aIUCHU JIEKIMH NeIarornyeckux paboTHUKOB MHCTUTYyTa, pasMeniEHHbIe Ha pa3iIMYHBIX
BUJICOXOCTHHIAaX (HAIpUMEp, Ha KaHaIax IMperoiaBaTesieii) W/ o0auHbIX XpaHWIHINAX (HarpuMmep,
Sunexc. quck).
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4. OHEHOYHBIE CPEACTBA JJIsA TEKYIHIEI'O KOHTPOJISA YCIIEBAEMOCTHU
U PE3YJBTATOB OCBOEHUS YYEBHOM JUCIUILINHBI

4.1.Bubl KOHTPOJISI M ATTECTAIUM, (DOPMBI OIIEHOYHBIX CPEICTB
Ounas popma o0OyueHust

< Bunnl Konpr un- HaumenoBanune O1ieHOYHbBIE
§ KOHTpPOJISI | JAMKATOpPOB | pasjena yueOHoi CpencTBa
% U aTTe- | JOCTUKCHHUS JUCITUTUTAHBI Dopma Komido- Komno
8| cranum KOMIIETCH- (Momyist)
S . CTBO HE3aBHUCHU-
= | (BK, Tar, TeHH BOIIPOCOB MBIX
[IpAT*) .
W 3aJJaHU | BAapUAHTOB
2 3 4 5 6 7
BK YK-1.2 Marepuanosene- | Tectuposa- 10 15
YK-1.3 HUE HUE
T arr. OIIK-1.2 Tectupoba- 10 15
OIIK-4.1 HUE 25
OIIK-5.2 Pacuernas
pabora
ITp. aTT. 3auer
T arr. YK-1.2 ['opstuas oOpa- Tectupona- 10 15
YK-1.3 00TKa METAIIJIOB HUE 99
OIIK-1.2 Pacuernas
OIlK-4.1 paborta
OIIK-5.2
T arr. YK-1.2 OcHoBbl Teopun | Tectuposa- 10 15
YK-1.3 pe3aHus KOH- HUe 29
OIIK-1.2 CTPYKLIMOHHBIX Pacuernas
OIlK-4.1 MaTepuaioB U pabota
Ilp. art. | OIIK-5.2 PEXYILIEro UH- DK3amMeH 3 25
CTpyMEHTa
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3aounas popma o0OyueHust

< Bunnr Kozap! ns- HaumenoBanue OLieHOYHBIE
§ KOHTPOJISL | JWKATOPOB | paszzaerna yueOHOH cpeacTBa
% U aTTe- | JOCTUKCHHS JUCIUILTAHBI Dopva Koo Kon-so
S| crauuu KOMIIETEH- (Momys)
£ | (BK. Tar, i CTBO HE3aBUCH-
[IpAT*) BOIpOCOB MBIX
Y 3aJJaHUl | BAapUAHTOB
1 2 3 4 5 6 7
BK YK-1.2 Marepuanosene- | Tectupona- 10 15
YK-1.3 HUE HUE
T arr. OIIK-1.2 Tectupoba- 10 15
1,2 OIIK-4.1 HHE 25
OIIK-5.2 Pacuernas
pabora
ITp. aTT. 3auer
T arr. YK-1.2 ['opstuas oOpa- Tectupona- 10 15
YK-1.3 00TKa METAIIJIOB HHE 99
OIIK-1.2 Pacuernas
OIlIK-4.1 pabora
OIIK-5.2
3 T arr. YK-1.2 OcHoBbl Teopun | Tectupona- 10 15
YK-1.3 pe3aHus KOH- HUe 29
OIIK-1.2 CTPYKLIMOHHBIX Pacuernas
OIlK-4.1 MaTepuaioB U pabota
Ilp. art. | OIIK-5.2 PEXYILIEro UH- DK3amMeH 3 25
CTpyMEHTa
4.2. llpuMepHbIe TeMbl pacyeTHBIX padoT
Cemecmp Ne 2

1. [IpoekTupoBaHue TEXHOIOTHUYECKOT0 IIpOIecca TEPMUUECKON 00pabOTKH IE€TalH.

Cemecmp Ne 3

1. TIpoekTupoBaHKHE TEXHOJIOTMYECKOTO MPOIecca PYYHOH JyrOBOM CBAPKH.
2. IIpoekTupoBaHKe TEXHOIOTMYECKOI0 IIPOLIEcca ra30BOM CBAPKHU.
3. Ha3naueHue paiyoHajIbHOTO peXXuMa pe3aHus Mpu ToueHuu (¢ppesepoBaHuu, HUIM(OBaHUH,

HPOTSTUBAHUH).
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4.3. TecTbl TEKYIIEr0 KOHTPOJISA

4.3.1. TecTbl TeKy1IEro KOHTPOJISA 1O pa3aeny «MarepuasioBeneHue» (Teopusi CIJIaBOB)

BAPUAHTTC-1

|. U3o0pa3ure 00beMHO-IIEHTPUPOBAHHYIO KYOMYECKYIO PEIIETKY.

2.

10.

Kakoit MCETOA UCHBITAHUA HAa TBEPAOCTb NPUMEHACTCA IJId OIPCACIICHUA TBEPJOCTH 3aKaJICHHOM

cramm?
Haznauenne metayuiorpauaecKoro MUKpOCKOIIa.
M300pa3uTe KpUBYIO OXJIaXKICHHS aMOP(HOro Teja.

JlmarpaMma cOCTOSIHUSI KAKOTO pojia n300pakeHa Ha pucyHke | ?

1 Cu-mz

v
“w 7

4
-

—

C

0 10 20 30 %0 50 60 70 80 90 1008 M

—_——

Yemy paBHa BapMaHTHOCTh CHCTEMbI B 00JacTH Auarpammsl (puc.l), jgexarieil Mexay JIMHUAMH
JMKBUYC U COIUAYC?
N3006pasute KpuByI0 oXyaxiaeHus crutaBa, coaepskariero 50% Niu 50% Cu (criaB 1) u ykakute
U3 Kakux (a3 COCTOUT CIIaB Ha KaXK/I0M y4acTKe KpUBOW OXJIAKICHUSI.
N306pa3ute cxemy CTpyKTyphl crutasa | (puc. |) mpu koMHaTHOH Temreparype.

Omnpenenute cocras xuaKoH (a3sel cruasa | mpu 3aganHoi Temneparype "T" (puc. 1).

OrmpezienuTe COOTHOIICHNE TBEPIOH 1 sKUIKOU (a3bl B cruiaie | mpu temneparype "T" (puc. I).
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BAPUAHT ITC -2

1. Kakue KpHCTATMYECKUE PEIIETKH 00pa3yroT OOJIBIIMHCTBO METAIIOB?

2. YKaxuTe pe)KMMbI UCIIBITAaHKSI TBEPIOCTH 110 MeTOly bpuHesis.

3. Kakue HemeTalIM4eCKUe BKIFOUYCHUS MOYKHO OOHAPY)KUTh HA MMOJIMPOBAHHOMN MTOBEPXHOCTH
numda?

4. Kak Ha3bIBAIOTCS TEMIIEPATyphl, IPH KOTOPHIX U3MEHIETCSI Ka4YeCTBEHHOE COCTOSTHUE (ITPOUC-
XOJIUT TpeBpaIleHue) criaBa’?

5. lmarpaMmMa COCTOSIHUSI KaKOTO pojia n300pakeHa Ha pucynke [ ?

T
K ! A-B
R M
- 6
z l | I
I | I
I | |
o ——4 g3
O IO 20 30 40 50 60 70 8 90 100 % B
Puc. I
6. Yemy paBHO uncio creneneit ceooosl crutasa [ (30% B) na nmuaun ECJ] (puc. 1).

7. W3006pa3ute cxeMy MUKpPOCTPYKTYpHI ciiaBa | (puc. 1).

8. [ToctpoiiTe kpuBYIO OXJIaXACHUS cIljIaBa | ¢ ykazaHueM ¢a3 Ha KaX/JI0M y4acTKe KPUBOM.
9. Ompenenute coctas xuaKkon $hasel crutasa I mpu remmneparype "T'"B.

10. Omnpenenurte OTHOILIIEHHE MAacChl XKHUIKOHM (a3bl K Macce CIuiaBa, I, mpu

temneparype "T" (puc. I).
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TecTbl TeKylIero KOHTpPoOJisi Mo pasgeay «MarepuajioBeleHue» (AuarpaMmma KeJye3o-
yrJjiepon)

BAPUAHT 2JKV-1

1. Ykaxkute pa3Mep CTOPOHBI Kyba KpucTaJmndeckon siueiiku Fe 3 .

2. JlaiiTe MOHATHE LIEMEHTUTA BTOPUUHOTO,

3. Kakue uyryHbl Ha3bpIBalOT 3a3BTEKTUUECKUMH.

4. CKOJIBKO KpUTHUYECKUX TEMIIEpATyp UMEET UyTyH, coaepxkamuii 2,95% C npu ero oxnaxaeHun?

5. IlpuBenuTe KpUBYIO OXJIAXKIEHUS YyryHa, coaepxarero 5% C.

6. [TocTpoliTe kpUBYIO OXJaXI€HUS cTalu, coaepxarei 0,55% C.

7. 3apucyire CXemMy MHUKPOCTPYKTYPhI 6enoro YyyryHa, COJIEpXKAIIETO
3,3% C npu KOMHATHOW TeMIiepaType.

8. Kakoe npeBpaiiieHre B CTajld IPOUCXOAUT MpH TeMieparype Acy?

9. IlpuMeHUB MpaBUIIO OTPE3KOB AJIsL IBTEKTOUHOW CTAJIM ONPEIEIUTE COOTHOLIEHUE LIEMEHTUTA U

deppura.

10. Kakue nmocTostHHEIE MMPpUMECHU TPUCYTCTBYIOT B cransax?

BAPUWAHT2DKY2
1.Vkaxure pazMep CTOPOHBI KyOa KpHcTalInueckoi sueiiku Fed .
2. Ckonbko (a3 uMeeT CTpyKTypa Jie1e0ypur?
3. Kak Bbl noHMMaeTe "IBTEKTUUYECKOE NpeBpalleHue" B YyryHax?
4.CKOJBKO KPUTHIECKUX TEMIIEPATyp UMEET UyryH, coaepxamuii 4,3% C mpu ero oxXJIakIeHuu?
5. IlpuBennTe KpUBYIO OXJIAXACHUS YyryHa, cogeprkaero 2,8% C.
6. ITocTpolite KpuBYIO OXJIAXKACHUS cTanu, conepsxkauieit 0,65% C.
7. 3apucyiiTe cXeMy MHUKPOCTPYKTYypa CTaiu, coaepxkamei 1,95% C, nmpu KOMHaTHON TeMIiepaType.
8. Kakoe npeBpartiieHre B CTaay MpOTEKaeT MpH Temreparype Ary?
9. IlpuMeHMB MPABUIIO OTPE3KOB OMPEAETUTE COOTHOIIEHHE nepauTa u Gpepputa 1t ctanu 0,2% C.

10. Kakue nose3Hble MpUMecH IPUCYTCTBYIOT B CTAJISX ?
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BOITPOCHI K PEUTHUHIY Ne 3
10 TEPMHYECKON 00paboTKe

3AKAJIKA
Onpenenenue 3akanku. Llens 3akanku.
CTpyKTypa 3aKaJICHHOM CTaju B 3aBUCUMOCTH OT COAEpPKaHUA B HEHM yriaepoaa?
OrnipezesieHre MAPTEHCUTA U KPUTUYECKOM CKOPOCTU OXJIAXKICHUSI.
BHyTpeHnHue HanpspKeHUs MpU 3aKallke.
[IpepoiBUCTas, cTyneHYaTasi 1 U30TEPMHUUECKAs 3aKAIKU U 3aKaJIKa XOJIO0JI0M.
OT 4ero 3aBUCHUT MPOJOIHKUTEILHOCTH HArpeBa U BBIICPIKKU?
Onpenenenue TeMneparypy HarpeBa JUisl 3aKajiKy CTalu C 33/1aHHBIM COAEpKaHUEM YIJIEpO-
na.
Kak BBIOMPAIOTCS 3aKATIOYHBIE CPEBI IS PA3IMYHBIX CTAICH.

OTIIYCK

=

OmnpeneneHue OTIIycKa.

CTpyKTYpBl, MOJIyYaAIOMIMECs TIPU PA3IMYHBIX BUJAX OTIyCKa?

3. Ha3nadenue ka)x10ro BHJIa OTITYCKAa M MaKCUMaJIbHOE 3HAUEHHE, KaKMX CBOMCTB oOecre-
YHMBAET KaXKJasi OTITYCKHAs CTPYKTypa?

4. llenp oTmycka.

N

XUMHUKO-TEPMHUYECKAS ObPABOTKA

OnpezneneHue eMEHTAllMK U €€ Ha3HaueHHE.

Temrieparypa HarpeBa, CTpyKTypa CTaJIM IPU TEMIIEpaType EMEHTAUU 1 MTPOAOIDKUTENb-
HOCTb IIEMEHTAallUH.

B kakux cpemax Mpon3BOANUTCS IIEMEHTANNS M CKOPOCTh [IEMEHTAINH B ATHX Cpe/iax.
[TpuBeauTe mpuMephbl MapoOK CTajel, OJABEPraeMbIX [IEMEHTALINH.

Omnpenenenne a30TUPOBAHUS H €€ 1IEb.

OnpeneneHre HUTPOLIEMEHTALIUH U €€ LENb.

Hocrounctpa kaxaoro crnocoda XTO.

Huddy3nonnas meramnuzanus (onpeaeaeHue, 1eib, Pa3HOBUIAHOCTH).
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TecThbl TeKylIero KOHTPOJIS Mo pa3aenay «MarTepuanoBeaeHue» (TepMuyeckasi o00padoTka
CTaJIN)

BAPUAHT TO-1
1. Kakue Bupl TepMOOOpPaOOTKH BbI 3HAETE?
2. Kakoe 3epHO MbI Ha3bIBa€M JCHCTBUTEIHHBIM?
3. Kak knaccuguupyercs 3aKajika B 3aBUCUMOCTH OT TeMIIepaTypbl Harpesa?
4.KakoBO Ha3HaUY€HUE OTIyCKa CTaIH?
5. Kak Ha3piBaeTcs BHJ TEPMHUYECKOW OOpabOOTKH, KOTJa HArpeTyro J0 ayCTEHUTHOTO COCTOSIHUS
CTaJIb OXJIAKIAIOT Ha BO3AYyXeE?
6. Kakosa uenp XTO?
7. KakoBa cTpykTypa Ha OBEPXHOCTH JI€TAJIH MOCIIE JITUTEIBHON [IeMEHTaIn?
8. CKOJBbKO BpEeMEHH HEOOXOIMMO MPOAEPKaTh AeTalb B ME€YH, YTOOBI MOTYYUTh TTIyOHHY IIEMEHTa-
uu 1 Mm?
9. Ilpu xakom Buje XTO MPOUCXOAUT HACKHIIIEHUE TTOBEPXHOCTH JIETATIH YIJIEPOJOM M a30TOM OHO-
BPEMEHHO?

10. Kakue Buzpl 1 y3noHHOM METaUIM3alluu BBl 3HaeTe?

BAPUAHT TO-2
1. C xaKkoii 1enpl0 IeTaloT 3aKajlKy cTaiu?
2. Ha3oBuTE CPENHIOI0 CKOPOCTh IEMEHTALUU?
3Kak knaccupuuupyeTcs 3aKaika 1o cnoco0y OXJIaXKIeHus?
4. Kaxkoii TepMmo0o0OpaboTKe MoABepraeTcs 4yryH?
5. Yro Ttakoe oTxKur?
6. C KaKoil IeJpI0 JeTallsIM Ha3HA4YaroT LIEMEHTALNIO?
7. Kakast TepM0o00OpabOoTKa Ha3HAYAETCS MOCIE IEMEHTAUH?
8. HazoBuTe npenmyInecTsa a30TUPOBAHUS 110 CPABHEHHUIO C LIEMEHTALIMEN?
9. Kaxoii Bug XTO Bbl Obl IPUMEHWIN AJIS TUTYHKEPHOU Napbl?

10. Yro Takoe anmutupoBaHue?
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TecTbl Tekyero KOHTPOJIsi Mo pasaesy «TexHoJa0russ KOHCTPYKIHOHHBIX MaTepPHAIOB)»
(I'opsiuast 00paGoTka MeTas10B) — MeTamyprust 4YyryHa ¢ u crajuu. JlutreiiHoe npousBoi-
CTBO

Bapuantr MJI -1

JaiiTe onpeneneHue Kee3Hon py/ibl.

Ha3nauenue uyryna mapku [12

[Ipeumy1iecTBa JPEBECHOTO YIJisl B CPaBHEHUE C KOKOCOM B JIOMEHHOM ITPOU3BO/ICTBE.
Jlo10OMUT OTHEYIIOP: KUCIIBI, OCHOBHOM WJIM HEUTPAIbHBIN

HazoBuTe TOIBHKO BpeHbIE IPUMECH B CTAIIH.

a) hocdop u cepa

0) pochop u kpemuuit

B) Maprasell 4 cepa.

') KpEMHUH ¥ MapraHell.

6. J171st OTITMBKM M3 CEpOTO UyTyHA MOJIENb KaKyl0 MMEET OKPACKy.

7. Ykaxute % coctaB (OPMOBOYHON 3€MITH TSl UyT'yHa.

8. BriOepurte cruiaB ¢ Ty4IIMMH JUTEMHBIMU CBOWCTBaMU (UyT'YH WJIU CTAJIb)

9. Kakoii KoMIOHEHT B (OPMOBOYHON CMECH MPUCYTCTBYET B OOJIBIIEM KOJIUYECTBE (TIIMHO3EM,
MIECOK)

10. B kakoii yacTH OTJIMBKU PEKOMEHAYETCSl yCTaHABINBATH BBIIIOP

s E

Bapuant MJI-2
Kakas npumecs ynansercs U3 )UAKOro YyryHa pH IJaBKe CTAJIM B IEPBBINA eproa?
Yepes kakoe BpeMs U3 JOMHBI IEPUOJUYECKH CIUBAIOT YyT'yH?
Kakwue criiaBel OTHOCATCS K YEPHBIM?
[TpuBennTe NpUMEPBI KUCIOTO OTHEYIOpa.
ConeprkaHue xene3a B KpaCHOM KeJIe3HAKe?
B kaxoii nBeT okpaieH «3HaK y MOJEIH JUIs uyryHa?
Jlns npenoTBpallieHus ycagouyHOW paKOBUHBI B OTJIMBKE YCTaHABIUBAIOT (BBINOP, TPUOBLIb)
[Tpu xakoM croco6e TUThSI TOYHOCTh OTIMBKH BbIIIE (000I0YKOBOE, IEHTPOOESIKHOM UM JTH-
Th€ 10 M1a0JI0HY).
9. . Kakoe TOIIMBO 3arpyaroT B BarpaHky?
10. LleHTpOOEIKHOE JINTHE C BEPTUKATIHLHON OCBHIO BPAIICHUSI IPUMEHSIFOT JUIST OTIIMBKH (MaJIOH
WK OOJBIION BBICOTHI).

N~ WNE
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TecThbl TEKYLIET0 KOHTPOJIA 10 pa3aeay « TexHo0russ KOHCTPYKUMOHHBIX MaTepuajioBy» (I'o-
psiuasi 00padoTka MeTai10B) — CBapka MeTaJJIOB.

BUJIET Ne 1
1. Omnpenenenue cBapKH.
HazoBure ¢aMuimio pyccKoro y4eHOTo, MPEAJIOKUBIIETO CBAPKA HETUIABSIIIUMCS dJIEKTPO-
JIOM.
Kakast TemriepaTypa pa3BuBaeTcsi Ha KaTo€e MPU CBAPKE YTOJbHBIM AJIEKTPOIOM.
Buapl cBapHBIX COeTMHEHUI
OT 4ero 3aBUCHT BBEIOODP TUAMETPa AIIEKTPOJIA.
[Tepeunciure crmocoObI Ta30BOM CBAPKH.
[TpuBenuTe KIacCH(PUKAIUIO AllETHIICHOBBIX T€HEPATOPOB 0 paboueMy 1aBICHUIO
[louemy 3aTpyaHeHa cBapKa 4yryHa.
Ilepeuncinre peKUMBI ra30BOM CBAPKH.
0. M0XHO JI1 TTOJIHOCTBIO MCIOJIB30BaTh KUCIOPO U3 OalljIoHa

N

HBOXo~NOO O AW

BIJIET Ne 2
1. Ompenenenue cBapku.
HazoBure ¢pamMuiInio pyccKoro y4eHoro, NpeyiosKUBIIEr0 CBApKY HEIIaBSILUMCS 3JIEKTPO-
JIOM.
Kakas teMnieparypa pa3BuBaeTCs Ha KaTOJ€ IIPU CBAPKE YTOJbHBIM 3JIEKTPOIOM.
Bubl cBapHBIX COCTMHEHU.
OT yero 3aBUCUT BBIOODP JHAMETpPa SIEKTPOAA
[Tepeuncnure ciocoObl ra30BoOi CBapKH.
[TpuBeauTe K1accupUKaIMIO alleTHIICHOBBIX T€HEPAaTOPOB MO paboyeMy J1aBJIEHHUIO.
ITouemy 3aTpyaHEHa CBapKa 4yryHa.
[Iepeuncnure pexuMBbl ra30BOM CBapKa.
10 MO:KHO JT1 TIOJIHOCTBIO UCTIOIB30BATh KUCIOPO U3 Oamiona?

no

©CoOoNO O AW
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TecThl TeKylIEro KOHTPOJIA 1O pa3zaedy « TexHo10russ KOHCTPYKUMOHHBIX MaTepuajioB» (Oc-

NS

s E

1
2.
3.

4.

HOBBI TEOPHH Pe3aHUsI KOHCTPYKIHOHHBIX MATEPHAJIOB H PeKyIIe HHCTPYMEHThI) —
du3nyecKne 0OCHOBBI MPOIECcca pe3aHusi, TOKAPHbIE Pe3lbl

MOAYJIb 1 BAPUAHT 1 2TP

HapucoBath cxemy 3amepa TeMIlepaTypbl pe3aHusi METOJIOM €CTECTBEHHOM TEPMOIIApHI.

Kakue xapakTepHble MIPU3HAKA UMEET IIOCKOCTh PEe3aHUs?

CrhenaTh 3CKU3 MOJIPE3HOT0 pe3lia ¢ yKazaHHeM I0J]aud M YIII0B 3aTOYKH.

CraenaTh 3CKU3 MPU3MATUYECKOTO pe3a U OMHCcaTh ero ocodeHHocTH. OO03HAYNUTE HAIIPaBIICHUE
nojaun. YKas3arhb yriibl 3aTOYKH.

3aBUCHMOCTD KO3 GUITUCHTA yCaIKH OT yriia pe3aHus. OObsSCHUTD.

MOAYJIb1 BAPUAHT?2 2TP

Kak Bnusier Ha TemnepaTypy riryOuHa pe3aHusi.

Kaxkue xapakTepHble MIPU3HAKU UMEET OCHOBHASI MNIOCKOCTh

Crenarp 3CKH3 MPOXOJIHOTO YIOPHOTO pe3lia ¢ YKa3aHUEM M0Jjaud U YIJIOB 3aTOUKHU
Crnenatp 3CKHU3 KpPYIJoro pe3la v yka3aTh YIJIbl oL 1 Y

3aBucUMOCTh K03(h(DUITMEHTA YCAJAKH CTPYKKH OT MOJIAUH.

MOAYJIb1 BAPUAHT3 2TP

. Kak 3aBucuT Temneparypa pe3anusi OT CBOMCTB MaTepuaia 3aroTOBKU

JlaTb onpeneneHue yriia HakJIOHA IIIaBHOW pexyliel KpoMku. [TokazaTe Ha 3CKU3€ MPOXOJTHOTO
pesua.

CI[CJ'I&TL 9CKU3 NPOXOAHOI0 C OTOFHYTOﬁ TrOJIOBKOM pe3na 1npu mpoAaO0JIbHOM TOUYCHHUHN C YKA3aHU-
€M II0Ja4u U YIJIOB 3aTOYKH.

CrenaTp 3CKH3 KPYIJIOTO pe3na. YKa3zarb 0COOCHHOCTH 3TOTO pe3lia, yKa3aTh yIbl, o, ¥, 3, 0.

5. Kak n3mensercs TOJIIMUHA CTPYKKHU B CPABHCHUU C CCUCHUEM CPE3aCMO-

To

[HEN

o1 B~

cios?

MOAYJIb1 BAPUAHT4 2TP

. Kak Bausier Ha Temneparypy riryOuHa pe3aHus.
. CrienaTp 3CKH3 KPYIJIOro pe3la M IoKa3aTh Ha HEM IIEPEIHIO0 NMOBEpXHOCTh. [louemy oHa numeer

Takoe Ha3BaHue?

. CrienaTp 3CKH3 MPOXOIHOTO pe3la ¢ OTOrHYTOM TOJOBKOM IIPH MOJAPE3aHNN TOPLA C YKAa3aHUEM

HaIpaBJICHHUA IMOJa4YX U BCEX YIJIOB 3aTOYKH.

. JlaTb onpeznenenue nepeaHero yria.
. Kakoii mporecc pezanus jydilie ¢ MEHBILIUM WX € O0JIBIINM KOAPPUIIMEHTOM yCaaKu?

MOAVYJIb1 BAPUAHTS 2TP
Kak Biasietr Ha TeMIiepaTypy pe3aHus paauyc P BEpPIIHHE pe3Iia.
2. Kaxkue miockocTH MPpUHUMAIOTCS ISl OTCYETa YIIIOB 3aTOYKHU? YKa3aTh UX AJI OTPE3HOTO
pesna
Crenatb 5CKH3 OTPE3HOTO pe3lia ¢ YKa3aHHeM BCeX YIITIOB 3aTOYKH
CrhenaTh 5CKH3 MPU3MATHIECKOTO TAHTEHIIMAIFHOTO pe3lia M OIKICATh er0 0COOCHHOCTH.
O003HaUNTh HAMPABJIICHHUE MTOIAYH.
5. 3aBucuMocTh KO3 DHUIMEHTA YCATKHU CTPYKKH OT rogaur. OObSICHUTD.

=

~ow



36
MOAYJIb 1 BAPHUAHT 6 2TP

1. CKobKO Teruia yXOIUT U3 30HbI PE3aHHs B 3aTOTOBKY.
2. Uro Ha3bIBAaETCs TJIABHBIM YTIIOM B ILJIaHE?
Craenatb 3CKU3 TOAPE3HOTO pe3ila ¢ YKa3aHueM yIrjioB ¢ U 1.
3. Cnenatb 3cKu3 pe3b00BOro pe3iia C YKa3aHHEeM BCEX YIIIOB 3aTOYKH.
4. OcoOCHHOCTH FeOMETPHUN TaHTCHIIMAIBHOTO MPU3MAaTHYECKOT0 pe3iia B Hayajie U B KOHIIE TPO-
1eCC pe3aHusl.
5. Kakwue ¢pakTopsl BIUSIOT HAa KOOPPHUIIUSHT ycaaku cTpyKKku. [IpuBectu rpaduku 3aBUCUMOCTH.

MOAYJIb1 BAPUAHT 7 2TP

1.Kakue gakTopsl BIUAIOT HAa TEMIIEPATYPy B 30HE PE3aHUS.

2. Yro HaszpIiBaeTcs yriioM 3aoctpenusi? [loka3zaTe 3TOT yrom Juist OTpEe3HOro pesla.

3. Caenatb 3CKU3 PaCTOYHOTO pe3la JIIsl pACTOYKH CKBO3HBIX OTBEPCTHH € YKa3aHHWEM YTJIOB 3aTOY-
KH.

4. OcobOeHHOCTH cTporaibHOTO pe3na. Caenarb 3CKU3 OTPE3HOT0 CTPOTaAIbHOTO pe3lia.

5.B kakux cimyyasix Moixy4aercs CTpy»KKa CKaJlbIBaHUs?

MOAYJIb1 BAPUAHT 8 2TP

1. 3a cuer yero BblIENAETCS TEILIO B 30HE PE3aHUS.

. Uto HasbIBaeTcs yrioM peszanusi? [lokazaTs 3TOT yroia Ui HOIPE3HOIO pe3la.

3. CaenaTb 3CKU3 PaCTOYHOIO pe3lia s paCTOUKH INIyXUX OTBEPCTUH C yKa3aHHEM BCeX YIJIOB 3a-
TOUKH.

4. CnenaTb 3CKU3 A0JI0EXKHOTO pe3lia, ONUcaTh €ro 0COOEHHOCTH.

5. B kakux ciydasix moJry4yaeTcs CIMBHas CTpyxkKa?

N

MOAYJIb1 BAPUAHTY9 2TP

. Kakast yacTp Tenna yHocUTCS CTPYKKOM.

Yo Ha3bIBaeTCs IJIaBHBIM 3aIHUM YIioM? YKa3aThb 3TOT YroJ Ha 3CKH3€ pe3b00BOro pesla.

. Cnenatp 3CKM3 KaHABOYHOTO pe3lia C yKa3aHUEM HaIpaBJIEHUs MOJIa4H U BCEX YIJIOB 3aTOUKH.

. Kak pacnionoskena BepimHa CTpOrajabHOIO pe3la OTHOCUTEIbHO HENTPAIbHON OCH JEP/KABKH,
000CHOBATh ATO PACIIOIOKEHHE.

5. B kakux ciydasx obpa3yercst CTpyxKa Hajuioma?

BwNE

MOAYJIb1 BAPUAHT 10 2TP

1. Kak onpenenuTs moka3aTeib CTENEHH MIPU CKOPOCTHU pe3aHus B popmylie s ONpeaeTIeHUs TeM-
nepaTypbl pe3aHusl.

. Caenatb 3CKU3 IPOXOIHOTO YIIOPHOTO pe3lla ¢ YKa3aHWEM YIJIOB B IJITABHOW CEKYIIEeH MIOCKOCTH.

. CnenaTtp 3CKHM3 IPOXOIHOTO YIIOPHOTO pe3la ¢ YKa3aHUEM YIJIOB B INIaBHOM CEKYIIEH IIOCKOCTH.

. Ha scku3e mpoxoTHOro CTporajibHOTO pe3lia Imokas3arhb yroi o. 3, v, o.

. 3aBHCUMOCTH KO3 PHUIIMEHTa ycaKku OT yria pe3anus. OObsICHUTb.

O owiN
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MOAYJIb1 BAPUAHT 11 2TP

1. Ha3Barb OCHOBHBIE METO/IbI OIIPEACIICHUS TEMIIEPATYPHI IPU TOUEHUH.
2. Cpenaiite 3CKU3 MOAPE3HOTO pe3lia U MOKAXKUTE TJIABHYIO M BCIIOMOTATENIbHYIO 33a/IHUE TPaHH,

YIIIBL 0, 01 @ 1.

3. CaenaTh 5CKM3 IPOXOIHOTO Pe3lia ¢ YKa3aHUEM I'eOMETPUH pe3lia B CEKYIUX TIOCKOCTSIX.
4. Yewm ompenensieTcs BEIUYNHA IEPEAHETO U 3aIHETO YIJIOB IPU paboTe KPYyrioro pesua?
1. 5.3aBucumocTth K03 (HUIMEHTA YCAAKU OT MOIa4H.

MOAVYJIb1 BAPHUAHT 12 2TP

. Kak Bimmser MaTepHrall 3aroTOBKU Ha TEMIICPATYPY B 30HC PC3aHUA.
. C[[GJIaTI) 9CKHU3 PACTOYHOI'O pe3la U MMOKAXKUTE 3JICMCHTHI I'OJIOBKH PE31ia.
. C,Z[e.]'[aTB 9CKH3 IIPOXOJHOI0 pe3nua € OTOFHYTOﬁ TrOJIOBKOH IIpU NMOAPE3aHNU TOPLA C YKa3aHHEM

YTJIOB 3aTOYKH B IVIABHOM M BCIIOMOTaTEIbHOM CEKYIEH IIJIOCKOCTSX.

. ITo xaKkoi MOBEPXHOCTH IIPOU3BOIAT 3aTOUKY KPYIJIOTO pe3na?
. Kaxkoii mporece pe3anust npeArnovTuTesnbHee ¢ O0JIBIINM WM ¢ MEHBIINM K03 unmenTom ycaa-

Ku?

MOAYJIb1 BAPUAHT 13 2TP

. Kaxk 3aBucur TEMIICpaTypa p€3aHus OT CBOMCTB MaTcpHraja 3aroToBKH.
. C[[GJIaTb 9CKHU3 PACTOYHOI'O pE31a U MMOKAKUTE 3JICMCHTBI I'OJIOBKH PE31ia.
. CI[CJ'IaTB 9CKHU3 MMPOXOJHOTO pe3na € OTOFHYTOI>'I TOJIOBKOH IIpU MOAPE3aHNU TOPLA C YKa3aHUEM

YIJIOB 3aTOYKHU B TJIaBHOM U BCIOMOTaTeIbHOM CCKYIIUX IJIOCKOCTSX.

. ITo kakoi MOBEPXHOCTH IIPOU3BOIAT 3aTOUKY KPYIJIOro pe3na?
. Kakoii nmponecc pezanus npeanouruTenbHee ¢ OONbIINM WK ¢ MEHBIIUM KO3 GUIIUEHTOM yca-

Ku?

MOAVYJIb1 BAPUAHT 14 2TP

. CKOJIBKO TeIIa yXOIUT U3 30Hbl PE3aHUS B 3aTOTOBKY.

. Kakue noBepxHOCTH pa3ianyaroT Ha 3ar0TOBKE IPU TOUEHUU IPSIMbBIM IPOXOAHBIM pe31ioM?

. Cienartb 3CKHM3 OTPE3HOIO pe3la C YKa3aHUEM YTJIOB 3aTOYKH B TJIABHOM CEKYIEH MIOCKOCTH.

. [Io xaKkoil MOBEPXHOCTH MPOU3BOJAT 3aTOUKY IIPU3MATHUYECKOT0 pe3lia B TaHT€HIIMAIBHON rToaade?
. Uto Takoe K03 PUIMEHT ycaKu CTPYKKH U KaK OH ompeaensercs?

MOAYJIb1 BAPHUAHT 15 2TP

. UTo Ha3bIBaeTCS MEPEHUM YTIIOM, ITOKa3aTh 3TOT YrOJ Ha OTPE3HOM pe3lIe.
. Cnenatp 3cKu3 pe3p00BOro pesna /i Hape3aHus BHyTpeHHeH pe3bObl ¢ yKa3aHueM HarpaBieHUs

noagavu v yriioB B IJIAHEC.

. Ha scku3e mpoxoIHOTO CTpOTabHOTO pe3lia MoKa3aTh yIisl v,a, f3, 0.
. Uemy paBeH K03 (HUIIUEHT YCAAKH CTPYXKKH IO JUTHHE?
. Kakas yacTp pexynieit kpomku Haubosee Harperasi.
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TecThl TeKylIEro KOHTPOJIA MO pa3aeny « TexHoa10russ KOHCTPYKUMOHHBIX MaTepuajioB» (Oc-
HOBBI TEOPHH Pe3aHNsI KOHCTPYKIMOHHBIX MATEPHUAJIOB U PeKylllHe HHCTPYMEHTbI) —
CBepJia, 3eHKepbl, pa3BePTKH U MPOTIKKH

MOAYJIb 3 BAPUAHT 1 Ne 1 2P

Kak nuzMensiercs yrodi o 1o JyimHe pexyiieil KpoMKu?
VYka3aTh Ha 3CKU3€ 3€HKEpa yrod v.

YeM OTIMYAIOTCS MAIIUHHBIE U PYYHbIE pa3BepTKu?
Ha3zBate ¢opMmbl 33IHUX TOBEPXHOCTEN 3yObeB (Ppe3bl.
Ha3BaTb OCHOBHBIE YAaCTH KPYIJION MPOTSIKKH.

MOAYJIb 3 BAPUAHT 1 Ne2 2P

. Ha3Batb criocoObI KperieHus CBEpJl Ha CTaHKe,

. YKa3aTb Ha 3CKU3e 3€HKepa yroi .

Ckoubko 3yObeB UMEET pa3BepTKa?

VKka3zarh Ha 3CKH3€ TOPLOBOH (hpe3bl yroi o 1,

0.Cnenatp 3ckn3 3y0a pexymiei 4acTu MPOTHKKU C yKa3aHUEM YIIIOB 3aTOUYKH.

MOAYJIb 3 BAPUAHT INe3 2P

1. CBepJIa, OCHAIICHHBIC TBEPABIM CINIABOM, HA3HAYCHUC U KOHCTPYKIHH.

2. YKa3aTh Ha 9CKH3€ 3¢HKEPa Yroyl 1.

1. Kax OTpa)KaeTcsi Ha TOYHOCTh U IIEPOXOBATOCTh 00PaOOTaHHOW MOBEPXHOCTH 3aTYIUICHUS pa3-

BEPTKHU.

2. VKaXUTe Ha ICKU3e TOPLIEBOH (Ppe3bl YIIIbI o U .

5.

CrenaTp 3CKHU3 KaTUOPYIOIIEH YacTH MPOTSKEK C YKA3aHUEM YTJIOB 3aTOUKH.
MOAVYJIb 3 BAPUAHT 1Ne4 2P

KEKTOPHOE CBEpJI0, Ha3HAUEHHE, IPUHLIUI PAOOTHI.

Ha3BaTh MUHUMAaJIBHOE YHCIIO 3yObEB 3€HKEPA.

Kak 3aTaunBaercs pa3BepTKa Mpu 3aTOIJIEHUH 3y0a Ha pexyIiei yactu?
Ykazare Ha 3CKU3€ TOPLEBOH (Hpe3bl YIIIBL @ U Q1.

Kak 3amepuTh niepeiHu# yTrosr IpOTsHKKHA?

asrONOE

MO/IVJIb 3 BAPUAHT INe5 2P

[Tymeynoe u pyxeiiHoe cBepIio, Ha3HAUYE€HUE, MPUHLIUI paOOTHI.

[To kakoif MOBEPXHOCTH 3aTauMBAIOT 3y0 3eHKepa?

Kak 3aTaunBaercst pa3BepTKa Npu 3aTyIUICHUH KaIUOpyromiei yactu?
VYka3aTh Ha I3CKU3€ IUCKOBOU (pe3bl yron v.

Kaxk 3amepuTb 3aHHI yroa IPOTSKKHU?

asrwONE
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MOAYJIb 3 BAPUAHT INe 6 2P

1.CBepiio 11t KOJIBIIEBOTO CBEPJICHUSI, HA3HAYCHUE, PUHIIMIT JICHCTBHUSL.
2. U3 xakux yacreld cOCTOUT pabouast 4acTh 3eHKepa?

3. KakoBa poJb JEHTOUKH Ha KaluOpyroliei yactu 3yda pa3BepTku?

4. Kakue paOoThI BBITIOJIHSIET TUCKOBas ¢pesa?

5. Kak 3aTaunBaeTcs NpoTsHKKa Ha pexylled yactu?

MOAYJIb3 BAPUAHT 7 2P

Yka3aTpe Ha 3CKU3€ CBEpJia 3aIHUI yro q.

HazBatb TuIbI pa3BEpTOK U UX Ha3HAYCHUE.

Kakoii 3annuii yron Ha kKanuOpyromiel yacti 3yoa pa3BepTku?
4. YxaxuTre Ha 3CKU3€e LUIMHIPUYECKON (pe3bl yroJl o.

Kak 3araunBaeTcst MpoTsHKKA Ha KanuOpyromeit yactu?

s E

MOAYJIb3 BAPUAHT 8 2P

Yka3aTe Ha 3CKU3€ CBepJa NEePEIHUM Yol .

Ornucath ycTpoiicTBO paboueii yacTu pa3BepTKH.

UeM oTimyaeTcs pa3kuMHas U pa3/IBUKHAS Pa3BEPTKU?
Kakoe nazHauenue nmeet Topionas ¢peza?

UeM 0TIIMYAIOTCS NPOIIUBKYU OT IPOTSHKEK?

s E

MOAYJIb 3 BAPUAHT I1Ne9 2P

IlepeuncnTh THIIBI CBEPII U YKA3aTh YCIOBUSA UX IPUMEHEHUS.
[Toka3aTb Ha cxeme pa3BepTKU Yroi @.

Kakoe HazHaueHue nMeeT MuIMHApuYeckas gppesa?

Kakoe Ha3HaueHne nMeeT 1ByX3yOblil 3eHKep?

st gero pexyiire KpOMKH 3yObeB TPOTSIKKHU Pa3ACIIAIOTCS KaHABKAMHK?

agrONE

MOAVYJIb 3 BAPUAHT INe 10 2P

YkazaTe Ha 3CKU3€ CBepia yroi 2.

HasBarb 0CHOBHBIE YaCTH Pa3BEPTKH.

Mo>KHO JTu 3aTa4uMBaTh 33JHIOI0 MIOBEPXHOCTh KaMOpYIOIIel yacTu 3y0a pa3BepTKu?
Kakue paboThl MOKHO BBITIOTHSTH KOHIIEBOH (pe30oii?

Kakyro TOUHOCTb U IIIEpOXOBAaTOCTh 00ECIIEUNBAET IPOTATUBAHUE?

asrwONE

MO/VJIb 3 BAPUAHT 1Ne11 2P

1. Kak otnnuuTh cBepiia, 3aTOYCHHbIE /1JIsl CBEPIICHUS CTAIU U YyryHa?

2. Ha3nauenue 3eHKepOB, MPUHIUI pabOThI, TOUHOCTH U IIEPOXOBATOCTH 00pabOTaHHOM MO-
BEPXHOCTH.

ITokxazaTpe Ha 3CKU3€ pa3BEPTKH YToJI 0.

CraenaTh 5CKM3 HAJIAJKU NPH 3aTOYKE NEpeAHEN IOBEPXHOCTH 3y0a (hpe3bl TOPLIOM Kpyra.
5. Kakyto popmy umeer 3y0 musibi?

How
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MOAYJIb3 BAPUAHT 12 2P

IToka3aTh Ha 3CKM3€ 4aCTH CIUPATIBHOTO CBEpIIA.

IToka3aTh Ha cxeme yroj o Ha pexyllei yacTu 3y0a pa3BepTKU.

Kakue npeumyiiecTsa UMEET 3¢HKEPOBAHUE TIEPE] PACCBEPIUBAHUEM ?
[Tepeuncnure Tunsl Gppe3 1 0OBACHUTE UX HA3HAUCHHUE.

st 06paboOTKN KaKuX MOBEPXHOCTEN MPUMEHSIOTCS TIPOTIKKU?

MOAYJIb 3 BAPUAHT INe 13 2P

Kakyo poib BBINONHSET NTONEpeyHast pexylias KpoMka?

Kakue npumnycku oCTaBIISIFOT U1l 36HKEPOBAHUs?

Kak 3aToueH 3y0 pa3BepTku Ha KanuOpyrolel yactu?

HapucoBate cxemy 3aTouKu (pe3bl 110 3a/1Hell TOBEpXHOCTH 3y0a TOPLIOM Kpyra.
Kak 3ameputs niepeiHuil yrosr AUCKOBOM (hpe3nl?

MOAVYJIb 3 BAPUAHT INe 14 2P

CrhenaTh 5cKu3 3y0a pexyIield 4acTH MPOTSHKKHU ¢ YKa3aHUEM YTOJI 3aTOUKH.
VYkazaTh Ha 3CKH3€ TOPIEBOU (pe3bl Yro o .

Ha3zBatp crioco0bl KperieHus: CBepII Ha CTaHKe.

VYkazaTh Ha 9CKH3€ 3€HKepa yroJ .

CkoJbKo 3yObeB UMEET pa3BepTka?

MOAVYJIb 3 BAPUAHT INe 15 2P

Kak n3MeHsieTcs yroi y 1o JUIMHe pexyIeil KpOMKH cBepiia?

Kakyro To4HOCTb U 1I€pOX0BaTOCTh 00pab0TaHHON MOBEPXHOCTH 00ECTIEUNBAIOT PA3BEPTKHU?
[To xakoif MOBEpXHOCTH 3aTaunBaeTCs 3y0 3eHKepa?

Kak 3arouena cnunka 3y6a y acoHHoi (pe3ni?

[lepeunicnure THITBI MPOTSHKEK U ONUIIATE UX Ha3HAYCHUE.
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4.4 Cniucok 3K3aMeHAIMOHHBIX BONPOCOB
YK-1.2;¥K-1.3; OIIK-1,2; OIIK-4.1; OIIK-5.2

3navenue u 3anaun MTKM B noaroroske 6axkanaBpos.

ITponsBoacTBo uyryHa. McxoaHsle MaTepuasl U IPOLYKThI JOMEHHOI'O IIPOU3BOICTBA.
IIpouecc npsAMOro Nnoixy4yeHus xKemne3a u3 pyu.

ITpon3BOICTBO cTanu B KOHBEPTOpaXx.

[Tpon3BOACTBO CTaIM B JIEKTPOIEYAX.

CriocoObl MOBBILIEHUS Ka4eCTBa CTaJIH.

®uznyeckasi CyIHOCTb U OCHOBHBIE BU/Ibl CBAPKU

Bupl cBapHBIX COCIMHEHUM U ILIBOB.

Pyunas anekTpoayrosas cBapka.

. 'a3oBas cBapka.

. CBapka B cpeJie 3alIUTHBIX ra30B.

. Oco0eHHOCTH CBapKU Pa3IMYHBIX METAJLIOB.

. CnertnanbHbie BUIBI CBapKu. CBapKa TpeHHUEM.
. DIIEKTPOKOHTAKTHAas CBapKa.

. Ilalika METaJIJIOB U CILUIABOB.

. CxilenBaHue MaTepUaoB.
17.

Crioco0bI mosrydeH st 3aroToBoOK. JINTHE 10 BHITUIABIISIEMBIM U Ta3U(pUIIMPOBAHHBIM

MOACIAM

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

[TosryueHue OTIAMBOK JINTHEM B 3€MIISIHbIE (POPMBI

LlenTpoOe)KHOE IUTHE.

KoxkunbHO€E MUTHE.

JIute€ mox naBieHueM

Croco0ObI pa3uBKHU CTaIH.

Cnioco0s1 06paboTkK MeTaioB naBieHrneM. CBOOOIHAs KOBKA.

ITpouecc npokatku. CopTaMeHT MpoKaTa.

Bonouenue metanna.

[IITamnoBka MeTasa.

IIpeccoBanue Meraia.

[TosryueHune 3aroToBOK M3 MOJIMMEPHBIX KOMIO3UIIMOHHBIX MaTepUaIOB.

JlaTe Ha3BaHHe, 00J1aCTh MPUMEHEHHs U pacmudpoBKy craBa Mapku: T15K6, X20H80, Y7, bp
C30, 1212, 40X13, M1, K435-10, 55C2, H36, A20, XBI', Cr 3nc, 35, Ct5, 2112, P18, EX
3,MHM,, 40-1,5, P6MS, IIIX15, A20, Y12, bpOLIC 5-5-5, TH20, BU100, 40JI, C440, 9XC, b8&3,
T14K8, 60C2A, JI80, 20X23H13, TT7K12, BK3, A95, 20XI'T, 30X13, 15X25T, 48H,
12X18HI9T, MHM,;3-12, BK8, EX3KS5, V13A, 11, 110I'13JI, KHT16, AO20-1, 50XT'A, BK6,
TT20K9, BOK-60, B95, BKA.

TpeGoBanusl, MPeAbABISAEMbIE K HHCTPYMEHTAIBHBIM MaTepHaliaM. Y TJIepOAUCThIE U JIETHPOBAH-
HbIE HHCTPYMEHTAJIbHbIE MaTE€PHAIIbI

beicTpopexyiue crany.

TBEpabie (METAITIOKEPAMUYECKUE) CTIIIABBI.

MuHepanokepaMUyeCKUe CIIaBbI.

CaepxT1Bépasie marepuainsl (CTM), anmassbl.

AOpa3uBHBIC MaTepUabl U UX XapaKTePUCTHKA.

Knaccudukanus MeTannopexymux cTankoB. [IpUBoIbI METANIOPEKYIIUX CTAHKOB
®dusnuecKkue BIEHUS MIPU Pe3aHUU METAIIOB.

[Iporiecc 06pa3oBaHus CTPYKKH. Y CaJika M THIIBI CTPYKKH.

Bubpanuu npu pe3aHuu METalIOB.

HapocTt u npupoza ero o6pazoBaHusl.

Bnusiaue Hapocta Ha mporiece pe3anusi. Mepbl 00pbObI ¢ HAPOCTOOOPA3OBAHHEM.

TennoBsle BICHUS IPU PE3AaHUH METAIIIIOB.
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55.

56.
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YrpouHeHue (HaKJIe) Cpe3aeMoro CiIos 1 00padoTaHHOM MOBEPXHOCTH.

Tuner COX (COB) u crioco0b! UX MOIBOA B 30HY PE3aHUS.

Bunel u3HOCa HHCTpYMEHTA.

CroiikocTh nHCTpYMEHTa. OCHOBHBIC CITIOCOOBI MTOBBIIICHHS CTOMKOCTH HHCTPYMEHTOB.

Cunel pe3aHusi Ipyu TOYCHUH.

DIEMEHTBI peXXUMa Pe3aHus U MITYIHOE BPEMs ITPU TOUCHHUHU.

Pexyumit HHCTpYMEHT, MPUMEHSIEMBI TPH ToueHUU. KOHCTPYKIUS ¥ reOMeTpHs TOKAPHOTO
pesua.

Ceepnenne. CylHOCTb, MHCTPYMEHT (CBEpIIA, 3€HKEPHI, pa3BEPTKH), 000pyI0OBaHUE.
®peszepoBanue. CylmHOCTb, HHCTPYMEHT, 000PY10BaHUE.

Crporanue. CynHoCTh, HHCTPYMEHT, 000pyI0BaHHeE.

MeTto1bl 0TET0UHON 00paObOTKHU. X OHUHIOBAHHUE.

DnekTpodu3nuecKkue U AMEKTPOXUMUIECKIE METOIbI 00pa0OTKH METaIOB. DIEKTPOUCKPOBAS
obpaboTka.

[TonsiTrie 0 MPOU3BOJACTBEHHOM U TEXHOJIOTHUECKOM Mpoliecce. Onepaius, ycTaHOB, Iepexo,
pabounii xo.

Br160p 3aroToBku, 6a3zupoBaHue AETAIH U TOYHOCTh 0OPaOOTKH.

OcCHOBHBIE THITBI TPOU3BOACTBA. X XapaKTepUCTUKH
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5. Y4EBHO-METOJUYECKOE U UH®OOPMAIIMOHHOE OGECINEYEHUE YYESHOM JJUCIUAILIMHBI

5.1. OcHoBHasi JuTEpaTypa

I'op u mectro | Ucnmoab3yercs KouunyecTBo
Ne ABTOpBI HaumenoBanue U31aHMs NPH N3yYeHUHn IK3EeMILIAPOB
n\n pa3iesnoB B 6u6smo- | Ha ka-
(Mopyieit) TeKe denpe
1 3 4 5 6 7 8
1 | Boromayxos MarepuanoBeieHHe U TEXHOJIOIMYECKUE IIPOLIECCH] B Crapslit
' Ayx MalMHocTpoeHuu: yueonoe nocooue. JJon. YMO By- | Ockon: THT, Bce pazgensl 10 -
C.WU. u gp.
30B 110 00Pa30BaHUIO. 2012. - 560 c.
Boinkos .
2. .M. MarepuasnoBeneHue: y4eOHUK l\gdlgl(-aiihgiﬂ’ Bee pasaensi 16 -
3 Koneco MatepuanoBeeHne U TEXHOIOTHS KOHCTPYKIIHOH- M.: Bercias
" | CH 2007.- | B 50 -
~H. HBIX MAaTEPHANIOB: YUeOHUK JUIs BY30B HIKOHS";:S : CC pasaeibl
c
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5.2. lonoiHUTeIbLHAS JIUTEpPaTypa

Ne T'ox Hcnoan3yercs KounvecTBo
n\i HaunmeHnoBanme U MeCTO NPHU U3YYCHUH IK3EMILISAPOB
ABTOpBI
HU3JaHUuA pasnesioB B oudauorexe | Ha kadenpe
(Mopy.Jeit)
1 3 4 5 6 7 8
1. Marepuanosenenue. [Ipaktukym: | Crapsiit Ockon: THT, i
Kymsep B. €. yueOHOe TTocoone 2013. - 208 c. Bee paszeer 15
5 MarepuanoBeieHUE U TEXHOJIO- M.: THOPA-M,
batpies A. 1. THsl MATEPHAJIOB: Y4eOHOE ITOCO- Bce paznenst 30 -
Bute 2012. - 288 c.
3. Comsvan T 1. MartepuanoBenenue: yaebHoe M.: Axagemus, 2008. Bee pasieins! 10 i
nocooue -336.c.
" Marepuanosenenue. TexHonorus M.: KorocC, 2006. -
KapnenkosB. @. KOHCTPYKLIMOHHBIX MaTEPUAIIOB: Bce pa3znenst 40 -
311 ¢
Yuebnuk. Ku. 2
5. ®erncosl. I, MarepuanoBenenue u rexsonorust | M.: Beicu. mik., 2005. Bee pasziens! 49 i

METAJIIOB: Y UeOHUK

-862 ¢
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5.3. IIpoeccuonanbHble 6a3bl JAHHBIX, HHPOPMALHOHHBIE CIIPABOYHbIE ccTeMbl 1 UHTepHeT-pecypchl

HNHuTepHer pecypcesl

1. YHuBepcuteTckas OMOJIMOTEKa OHJIaiH. DIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
https://www.biblioclub.ru/

2. U3narenbctBo Jlanb. DnekrponHo-6ubaroTeuHas cucrema https://www.e.lanbook.com.

3. Hayunas snexrponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru

4. lentpanbHas 6ubIHOTEKA 00pa3oBaTeabHBIX pecypcoB MunoopHayku PD. www.edilib.ru

5. DnekrponHas uHpOpMaIMOHHAss 00pa3oBaTelibHasA cpeia HHCTUTyTa https://aunu.pd/

HNudopManuoHHbIe CIPABOYHbIE CHCTEMBI  6a3bl JaHHBIX

1. baza nannbix «ProQuest Agricultural and Environmental Science Collection» — http://www.gpntb.ru

2. ba3a nanubIX u3narenscrBa Springer Nature «Poccuiickuii hona GyHIaMEHTANBHBIX UccaenoBanmit» — http://www.rfbr.ru.

3. UnTepHeT-pecypc no MatepuanoBeneuuto: http:// www.lokesnet.ru/.../840-materialovedenie-knigi.html

4. UnarepHeT-pecype 1o MatepuaioBeaeHuro: hitp:// www.librery.tkm.front.ru

5. UuTepHeT-pecypc mo mMarepuanosenenuto: http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf

6. baza nannbix m3nmatenbctBa Springer Nature «Poccuiickuii poHI pyHIaMEHTATBHBIX
uccnenosanuit» http://www.rfbr.ru.

7. YuebHas Bepeus T-FLEX CAD, npenHa3HaueHHas JiIsi HEKOMMEPYECKOTO HCITOJIb30BAHHUS
https://www.tflexcad.ru/download/t-flex-cad-free .

HNupopmManoHHbIE TEXHOJIOTHH

OnekTpoHHas MH(OpMalMOHHas oOpa3oBaTeiabHas Cpella MHCTUTyTa o0ecreurnBaeT JOCTyN K y4eOHBIM IJIaHaM, padoyuM IMporpaMMam JUCLUILIIMH
(Monyneit), mporpaMMaM MpPaKTHK, IEKTPOHHBIM Y4€OHBIM M3/IaHUSM U 3JEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, YKa3aHHBIM B pabodMX IMpo-
rpaMMax AUCHMILINH (MOIyJei), mporpaMMax MpakTUK; (OPMUPOBAHUE ANEKTPOHHOTO MOPT(OINO 00yUaromerocs, B TOM YUCIIE COXpPaHEHUE ero pa-
00T M OLIEHOK 3a 3TH paboThl. [IpeycMoTpeHa BO3MOKHOCTh B3aUMOJICHCTBUS CTYIEHTOB U MpenojaBareieil HoCpeICTBOM TEXHOJIOTHH MO NepeChUIKe
U TOJIY4EHUIO 3JIEKTPOHHBIX COOOIIEHUH.

5.4 IlporpammHoe obecnevyeHue y4eOHOro nmpoiuecca
LibreOffice;
Ackon Kommnac V 15.2


https://www.biblioclub.ru/
https://www.e.lanbook.com/
http://elibrary.ru/
http://www.edilib.ru/
https://ачии.рф/
http://www.gpntb.ru/
http://www.rfbr.ru/
http://www.lokesnet.ru/.../840-materialovedenie-knigi.html
http://www.librery.tkm.front.ru/
http://www.rfbr.ru/
https://www.tflexcad.ru/download/t-flex-cad-free
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5.5. IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecredeHNs AJIsl CAMOCTOATEIbHO
padoThHI 00yYAKO M XCS

Ne Ne Bug camo- logun
m NfeeC-T CTOSATENBHON ABTOpBI HanmenoBanue MECTO
i pa paboThI W3JIaHUs
1 2 3 4 5 6
Pacuérnas Pacyer pexuMOB TEXHO-
padoraNe 1 |O. H. Momucees, II.A.| mormgeckoro  mporiecca
1 2 HBanoB, C.A. KopoO-| Tepmuueckoir 00paboTku | M.-bepnun:
ckoir, B.A. Jlamun, JI.| nerameit. Meronuueckoe | Hupexkr-Menua, 2015
1O. IlleBBIpeB yKazaHWe K pacueTHOU
pabore.
Pacuétnas | O. H. Moucees, ILA. | MarepuanoBenenue. M.-bepnun:
pabora Ne 2 | Mpanos, JI. 1O. Ille- YyeOHoe mocobwue K a- Hupexr-Menna, 2017
BEIPEB OopaTtopHBIM paboTam
O. H. Moucees, I1. A. | I'azoBas cBapka Meromu- |[Po u  OIl  A3soBo-
WBanos, C. A. Kopo0- | yeckue ykazaHus K y4ueO- | UepHOMOPCKOTO HWHCTHU-
ckod, B. A. Jlamun, JI. | HOH texHosornueckoi |[Tyra ®I'bOY BO [loH-
2 3 1O. llleBripes, A. 1O. MIPaKTHUKE Ha CBapoyHOM |CKOHI'AY, 3epHorpan
KpacHoBa yuactke YIIM 2015.
O. H. Moucees, II. A. | Dnextponyroeas cBapka |[Po u  OIl  A3soBo-
Usanos, C. A. Kopo6- | Meronndeckune ykazanus | YepHOMOpPCKOTO HHCTH-
ckoii, B. A. Jlamun, JI. | k yueOHOH TexHonoruue- |tyra ®I'BOY BO Jlon-
10. lleBripes, A. TO. CKOIl mpakTuKe Ha cBa- |CKOM['AY, 3epHorpasn
KpacHoBa pouHoM y4acTtke YIIM 2015.
IToaroroBka
K naGop agop- O. H. Moucees, ILA. Po u OIl A3oso-
HbIM pabo- Wranos, C.A. Kopo0O-| MarepuanoseneHue. UepHOMOPCKOTO HHCTH-
3 2 TaM. O(bop.M ~ |ckoit, B.A. Jlamun, JI.| Ipaktukym: VYuebno- | tyra @®I'BOY  BIIO
fletime gquTa 10. HleswipeB, A. l0O.| merommyeckoe mocodue ATAY, 3epHorpan
11O 1ab0pa~ g cnoBa 2015.
TOPHBIM pa-
Ooram
IToaroroska Po u OIl Asoso-
K Jaboparop- YepHOMOPCKOTO  UHCTH-
HBIM pabo- O. H. Moncees, ILA. Ty"fa £FBOY BIIO
Wrano, C.A. KopoO-| [Ipaktukym mo maucuu-
4 3 Tam. O(I)OI?.M " |ckoit, B.A. Jlamun, JI.| miuHe «Marepuanosene- ATAY, 3epuorpan 2014.
JICHAC OTHCTA | 1y [lleBripeB, A. IO.| HEC»
o nabopa- KpacHosa
TOPHBIM pa-
O6oram
IToaroroeka | A.FO. Kpacnosa, O.H. MarepuajioBeicHuE 1 3epHorpa: AUMH
Kk nabopa- | Mowucees, II.A. MBa- | TexHOIOTHSI KOHCTPYKLH- .
5 2,3 OI'BOY BO Jonckoii
TOpHBIM 3a- | HOB, E.B. YcoBa, C.B. | OHHBIX MaTepHasoB: ja- TAY. 2021
HATHSAM CMBIKOB OOpaTOPHBINA MPAKTHKYM ’
TMoxroroska A.JO. Kpacnosa, I1.A. Teg;;;gf;;iiiiii@i?ﬂ_ 3epuorpan: AU
6 2,3 S — HsanoB, E.B. VYcosa, OHHBIX MaTepHAIOB: ®I'bOY BO [onckoi
B.B. Jlomxukos ’ Ay, 2023
yaebHoe nocodune
TMoarotoska | A.IO. Kpachosa, TLA. TexHomorus KOHCTPYK- 3epHorpa; A‘-II/II/IV
7 3 K nexumsm | Wanos, E.B. Ycosa LUOHHBIX MaTEPHUAJIOB: ®dI'bOY BO [onckoi
> yaeOHOoe rocoome I'AY, 2023
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6.MATEPHAJIbHO-TEXHUYECKOE OBECITIEYEHUE YYEBHOM JUCIATLIAHBI

HaunmenoBanue crienuaibHBIX IIOMEILEHUN U 10-
MEIIEHUH IS CAMOCTOSITEIHHOM pabOThI

OcCHAILIEHHOCTD CIENMUAILHBIX IOMEIIEHUN U
MTOMEIICHHUH /111 CAaMOCTOSITEIBHOW PaObOThI

6-120AyauTopus I IPOBEACHUS JICKIIMOHHBIX,
1ab0paTOPHBIX, MIPAKTUIECKIX 3aHs-
TUH,TPYIIIOBBIX ¥ WHIUBUAYAIBHBIX KOHCYJIbTA-
IIUH, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOH aT-
TECTALINH.

347740, PoctoBckas 00:1., 3epHOTpaJCKuii paii-
oH, T. 3epHorpa, yi. CoBerckas, qom Nel5/4.

Jlaboparopus pe3aHusl.

CraHok TokapHO-BUHTOpe3HbIH 1K62; cTanok
TOKapHO-BUHTOPE3HbIM 1A62; cTaHOK YyHU-
BepCcaJIbHO — 3aTO4YHOU 3B648.

Cronsl, cTynbs (koa-Bo mecT — 30), gocka.

6-122AynuTtopus i TPOBEIEHUS J1abopaTop-
HBIX U MPAKTUYCCKUX 3aHATUH, TPYNIIOBBIX U UH-
TUBUIYaTbHBIX KOHCYJIBTALUN, TEKYIIEro KOH-
TPOJIS U IPOMEXYTOYHOH aTTECTALINH.

347740, PoctoBckas 00:1., 3epHOrpaAcKuil paii-
OH, T. 3epHorpaj, yia. CoBerckas, 1om Nel5/4.

Jlaboparopust MaTepralOBEICHUS U TepMHUYe-
CKOM 00pabOTKH.

Teepnomep Poxsenna; TBepmomep bpunems,
TMAPABINYECKHN npecc PokBemia; MEKpOCKOII
MUM-7; nonupoBasibHbIM cTaHOK 3b853;
neub My¢enpHas [IM-9; mammba pa3pbiBHAS
MP-05-1; mamuna MC-100; ycranoBka nosu-
poBabHAs

Croubl, cTynbs (Kon-Bo MecT — 20), 1ocKa.

6-127 AynuTtopus A IPOBEICHUS JICKIIMOHHBIX,
71a00paTOPHBIX M MPAKTUYECKUX 3aHATHH, Tpyl-
NOBBIX M WHAMBHUAYaAJIbHBIX KOHCYJbTallUM, Te-
KYIIEro KOHTPOJII M INPOMEXKYTOYHOM aTTecTa-
U H.

347740, PoctoBckas 00:1., 3epHOrpajcKkuii paii-
oH, T. 3epHorpa, yia. CoBerckas, 1om Nel5/4.

JlaGopaTtopust MaTepuaIOBEICHUSI M TepMHUYE-
CKOW 00paboTKH.

Teepnomep bpunemns, tBepaomep Poxseia;
TMJpaBINYecKuil TBepaomep Poksenta; MUK-
pockon MMWM-7; CTaHOK IOJMPOBAJIBHBIM;
anektponeus 2[1-2YM.

Cronbl, cTynbs (KoJ-BO MecT — 18), mocka.

6-128Aynutopust Ui npoBeleHus JabopaTop-
HBIX ¥ IPAKTUYECKUX 3aHSATHHA, TPYIIIOBBIX U UH-
JTUBHUYyaJbHBIX KOHCYJIBTAIMM, TEKYIIEro KOH-
TPOJIS ¥ TIPOMEXYTOYHOH aTTECTAIINH.

347740, PoctoBckas 00:1., 3epHOrpajcKkuii paii-
oOH, T. 3epHorpa, yia. CoBerckas, 1om Nel5/4.

JlaGopatopuss cBapku. CBapouHBId TpaHC-
dopmarop TC500; mammHa 3IEKTPOCBAPOYU-
Hast KoHTakTHag MC-403-1; mammHa 11
DIIEKTPOKOHTAKTHOW cBapku M-50-3-1; ma-
HIMHA KOHTaKTHast AJIEKTPOCBApOYHAas
MIIM?25; npeoOpa3oBaTenb CBapOYHBIA Of-
HonoctoBbll 1ICO-300M; arperar anektpu-
yeckuil capounbiii ACb120; cBapouHbIii BbI-
OPSIMUTEb.

Ctombl, CTynbs (KOJI-BO MecT — 12), mocka.

2-252 YwurtanbHbIi 327 I CaMOCTOSTEIBHOM
paboTsl

347740, PoctoBckas 00:1., 3epHOrpajcKuii paii-
OH, T. 3epHorpa, yi. Coerckas, qom Ne28/30.

15 paGouux MecT AJis CaMOCTOSITENILHOM pa-
00TbI, 00BEAMHEHHBIE B JIOKAJTLHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucrtemusblii 0110k Core 13 3,06 I'rir , 2Gb,
250Gb HDD — 5 mr.

Cucremusnlii 0110k Celeron J3060 1,6 I'r, 4
Gb, 128 Gb SSD - 10 mr.

monutop Phillips 2205— 5 mwir,

MoHHMTOp SamsungSyncMaster 923m - 10w
npuntep Epson LX-1170

ITocagounbix mect 114

2-1700 DJeKTPOHHBII YUTAJTBHBIH 324 IS ca-
MOCTOSTEIBHOI paboThI

[Tocamounbsix mect 10 a1 caMOCTOATENBHOM
paboThl, 0OBETUHEHHBIX B JIOKATBHYIO CETh C
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347740, PoctoBckas 001., 3epHOTpaJICKHI paii-
oH, T. 3epHorpan, yin. Coerckas, nom Ne28/30.

BBIXOJIOM B ceTh Internet.

Cucremusniii 0siok C2,8I'r, 1 GB, 80 GBHDD
— 1 .

Cucremubiii Omoxk C2,8Ir,
GBHDD — 9 .

Monutop Samsung 920NW — 10 mir.
Kommyratop Dlink — 1 mir.

Cxkanep EPSON — 1 mT.

512 MB, 80

5-217 Tlomemienue st XpaHEHUS W MPOQUIIaK-
THYECKOTO 00CITy)KMBaHUs y4eOHOTO 000pya0Ba-
Hus. 347740, PocroBckas 00i1., 3epHOTpaCKHiA
paiioH, r. 3epHorpa, yi. Coserckas, 1om Nel5/4.

Crnenuanu3upoBanHas MeOenb U 000pymoBa-
HUE JJI XpaHeHHs U MPOoPUIaKTHYECKOTo 00-
CIIy’)KUBaHUS y4eOHOTr0 000pyI0BaHUS
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7. METOAUYECKHUE YKA3AHUA 1A OBYYAIOIUXCA 11O
OCBOEHMHIO YYEBHOU JUCHUIIVIMHBI (MOAYJIS)

Bun yaeOHbIX
3aHITHU

OpFaHI/I3aL[I/IH ACATCIIBHOCTH CTyICHTA

Jlexusa

Hanucanue KOHCIEKTa JICKIUI: KPaTKo, CXeMaTHYHO, MTOCIIEeI0BATEIbHO (DUK-
CHUpOBATh OCHOBHBIC IOJIOKEHHSI, BHIBOJIBI, (DOPMYITHUPOBKH, 00OOIIEHUS; 110
Me4aTh Ba)KHbIE MBICIM, BBIIEIATH KIIIOUEBBIE CJIOBA, TepMHHBI. [IpoBepka)
TEPMHHOB, MTOHATHI C IOMOIIBIO HIUKIIONEINM, CIIOBApE, CHPABOYHUKOB C
BBINMCBIBAHUEM TOJIKOBAHUH B TeTpaab. OO03HAYUTH BOIMPOCH], TEPMHHBI, Ma-
TepHall, KOTOPbIN BBI3bIBAET TPYAHOCTH, [IOMETUTH U MONBITATHCS HANTU OTBET]
B peKOMeH1yeMoil iutepatype. Ecnu camocTosTenbHO He yaaeTcs: pa3oopaTh-
csl B Marepuase, Heo0XoauMo chopMyIupoBaTh BOIPOC M 337aTh MPETOAaBa-
TEJI0 HAa KOHCYJIbTALlMH, HA MPAKTUYECKOM 3aHATUU. Y AEIUTh BHUMAHUE CIIe-
JTYIOILMM HNOHSITHUSIM (IIEPEUUCIICHNUE IOHITUI) U JIp.

Pacuérnas pabo-
Ta

OTO60p HEOOXOaUMOTo Marepuaia, (OPMHPOBAHKME BBIBOJOB M pa3padOTKa
KOHKPETHBIX PEKOMEHJALMN IO PEIICHWI0 TOCTaBICHHOW eI W 3a7a4dH;
MPOBEJICHUE MPAKTUYECKUX HUCCIEAOBAHUN MO JaHHOUM Teme. MHCTpyKIus 1o
BBITIOJIHCHHIO TPeOOBaHM K O(POPMIICHUIO pacy€THONW pabOThI HAXOIUTCS B
METOJIMYECKUX YKa3aHUIX K pacuETHOM paboTe.

JlaGoparopHas
pabora

MeTonnuecKre yKa3aHus 10 BBIMOJHEHUIO tabopaTtopHbiXx padot (O. H. Mou-
cees, I1.A. UBanoB, C.A. KopobGckoii, B.A. Jlamun, JI. 1O. IlleBsipes, A. IO.
KpacHoBa Matepuanosenenue. [Ipaktukym: Y4eOHO-METOAMUECKOE TTOCOOHE

Po u OII AzoBo-Ueprnomopckoro uncruryra ®I'bOY BIIO [AI'AY, 3epHo-
rpan 2015.)

IIpakTHueckue
3aHATUA

[TpakTukym o aucuumiune «Matepuanosenenue»(O. H. Mowucees, I1.A. NBanos,
C.A. Kopob6ckoii, B.A. Jlamum, JI. FO. llleBripes, A. FO. KpacnoBa Matepua-
noBeaeHue. [Ipaktukym: YuebHo-mMeroguueckoe mocoonePo u OIl A3zoBo-
Yepuomopckoro uactutyra PI'EOY BITO JITAY, 3eprorpan 2014.)

TloaroroBka K
JK3aMEHY
(3auery)

[Tpu moAroTOBKE K 3K3aMEHY (3a4eTy) He0OXOAMMO OPHEHTUPOBATHCS HA KOH-
CIICKTBI JIEKLUH, PEKOMEHAYEMYIO JINTEPATYPY U 1.
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