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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.

Ju—

HoJTydeHHe Oy IyINMHY CIICIIHATNCTaMH TTTyOOKHIX 3HAHHH 110 OCHOBHBIM 3aKOHOMEPHOCTSIM ()OPMHUPOBAHUS CTPYKTYPHI U
CBOMCTB METAJLJIOB, CILIABOB U HEMETAJUIMYECKUX MAaTEPHUAJIOB, PallMOHAIbHOMY HCIIOJIb30BaHUIO 9TUX MAaTEpUAJIOB B
YCJIOBHSIX NIPOU3BOACTBEHHON JIEATEIBHOCTH C yUYETOM KOHKPETHBIX yCIIOBHI SKCIUTyaTalluy, B PEIICHUHN 3a]a4 BHIOOpa
MaTepraoB JeTaiei MalliH, 000pyI0BaHNs, IPHOOPOB M HHCTPYMEHTA, TEXHOJIOTMIECKHX ITPOIIECCOB
CTPYKTYpOH3MeHsomIel 00paboTkH, 00eCTIeYNBaAIONIIX TOBLIIIEHHYIO JOITOBEYHOCTh U3AENUI U KOHCTPYKIUit

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Llukn (paszen) OOIL: 51.0.06.06

2.1

TpeOoBanus Kk NpeJBapuTe/ILHON NOAT0TOBKe 00y4ar0IIerocs:

2.1.1

)IJ'ISI HU3y4YCHUA I[aHHOﬁ AUCHUIIIIMHBI CTYACHT 00s13aH 3HATh MaTepHrall IKOJbHOTO KypcCa (bl/ISI/IKI/I U XUMHUHU

2.1.2

dusuka

2.13

Xumus

2.2

JMCUMIINHBI M IPAKTHKH, JJI51 KOTOPBIX 0CBOECHHE TAHHON TUCIMILIMHBI (MOYJIsI) HEOOX0UMO KaK
npeaniecTBywmee:

221

Jletanu mamuH

222

TexHOIOrusa KOHCTPYKIMOHHBIX MaTEPUAIOB

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTITUHBI

(MOJYJIST)

OIIK-1: Crioco0eH NpUMeHSITh eCTeCTBEHHOHAYYHbIE U 00IIEMHKEHEPHbIE 3HAHNS, METObI MATEMATHYECKOT0 AHAIN3A U

MO/1eJINPOBAHUS B PO(eCCHOHATBHOI 1eATeJIbHOCTH;

WNupukatop 1 |OIIK - 1.1. [IpuMeHseT METOABI €CTECTBEHHOHAYYHBIX TUCIUILIHH ((PU3UKH, XUMUH) TIPU PEIICHUH 33124

po(heCCHOHATEHON IeATeTbHOCTH

OIIK-5: Cnioco0eH NpUHUMATL 000CHOBAHHbIE TEXHUYECKHUE PellleHNs], BbIOUpaTh 3(¢eKTuBHbIC H Oe30nacHbIe
TeXHHYECKHE CPeJCTBA U TEXHOJIOIHH IIPH PellIeHUH 32124 NPOoQeCCHOHAILHOI 1esITeIbHOCTH;

WNupukatop 1 |OIIK - 5.1. BeimosHsieT aHann3 KOHKPETHBIX 3a/1a4 MTPOPECCHOHATHHON NESTEIbHOCTH B Pa3pabd0TKy TEXHIIECKOTO

3aIaHus.

OIIK-6: Cniocoden YuyacTBOBaTh B pa3paﬁoTlce TeXHUYECKOH AOKYMEHTAIlUU ¢ UCNTOJIB30BAHUEM CTAHAAPTOB, HOPM U

npaBuJi, CBA3aHHBIX C npoq)eccuonam,ﬂoﬁ ACATEC/IbHOCTBIO.

Wumukatop 1 [ OIIK - 6.1. OcymiecTBiseT aHANN3 TEXHUUECKOTO 3aJaHHs, COCTABIIACT IPeIBapUTEIBHBIA IPOEKT ¢ pa3paboTkoit

COOTBeTCTBy}OH.Ieﬁ TEXHUYECKOU JOKYMCEHTalUH.

B pe3yabTaTe ocBOeHHS TUCHHILUIMHBI 00y YAIOMIHIACS T0KEH

3.1 |3unarn:

3.1.1 [ OCHOBHBIE METO/IBI HCCIEA0BAHUS CTPOSHHS U UCTIBITAHUS MAaTEPHUAJIOB METAJLIOB U CIIABOB; OCHOBHBIC IPUHIIUIIBI
BBIOOpa MaTEepUaoB JJIsl U3TOTOBIICHUS ACTANICH MAILMH; PEXXUMbI YIPOUHSIONIEH TepMIUIECKOi 00pabOTKN;0CHOBHBIE
BU/IBI KOHCTPYKIIMOHHBIX MaTepHaIOB HX MapKH, COCTaB,0CO0EHHOCTH CTPYKTYPHI Pa3JIMYHBIX MAaTEPHaJIOB,
MEXaHUYECKUE U TEXHOJIIOTUYECKUE CBOMCTBA.

3.2 | YmeTh:

3.2.1 | IpUMEHATh COBPEMEHHBIE METOABI UCCIIEJOBAHUS CTPYKTYPbl MATEPHAJIOB; BBINOIHATh aHAIU3 CTPYKTYPBI pa3IMYHbIX
BUJIOB MaTepUAIOB; UACHTU(DUIIIPOBATE HA OCHOBAaHUU MapKUPOBKU KOHCTPYKIMOHHBIE U SKCIITyaTallHOHHBIC MaTepUaIIbI
U ONpeeNATh BO3MOXKHbIE 00JAaCTH UX MPUMEHEHHS;TPOM3BOANTD 3aKaJKy M OTITyCK CTajel pa3IuuHbIX MapOK;U3MEPATh
TBEPAOCTH JUTSI KOHTPOJIS Pe3yIIbTATOB TEPMUIECKOI 00pabOTKHM; BBHIOJIHATH aHAIN3 CTPYKTYPHI Pa3INIHBIX BUIOB
MaTepuaoB; paboTats ¢ yueOHOH, HaAyYHOH U CIIPaBOYHON JINTEPATYpOH 110 MaTepUaIOBEACHHUIO; 0(OPMIIITH,
MPEACTABIATh U AOKIAbIBATh PE3yIbTaThl BHIIIOJIHEHHON pabOoTHI.

3.3 | Bianers:

3.3.1 | MeToaMH IPAKTUYECKOTO IPUMEHEHUS TEOPETUUECKUX MOJOKEHUN;0CHOBAMU TEXHOJIOTUU TEPMUYECKOM
00paboTKK;00IIMMH HAaBBIKAMU 110 aHANK3Y TPeOOBaHUI K MaTepHaIy U CIIOCOOHOCTH BHIOOpA MaTepuana; CpaBOYHbIM
MaTepuagoM 10 OCHOBHBIM XapaKTEPUCTHKAM KOHCTPYKIMOHHBIX MaTEPHAIIOB; MApKMPOBKONH OCHOBHBIX
KOHCTPYKIIHOHHBIX MaT€pPHUajIOB; METOJaMH IIPOBEICHUS CTaHIapPTHBIX UCIBITAHUH 110 OIPEAEICHUIO I0Ka3aTenel
(U3UKO-MEXaHUIECKHX CBOHCTB.

4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)

Kon Bun HaumenoBanue pasaesioB u | Cemectp / | Yaco | Komneren- | Jluteparypa | Hure | lIpumeuyanue

3aHATHA | 3aHATHSA TeM Kype 10701 PAKT.

Pazgen | Paznmen 1. O6mas Teopust
CILIABOB




1.1 Jlex MexaHuyeckue CBOMCTBA. 0,5 OIIK-1 JI1.1 0 Jlexmus —
TexHonoruueckue u OIIK-5 JI1.2J12.1 Mpe3eHTaLUs
SKCILTyaTaIl[MOHHbIE CBOMCTBA. J12.2 OIIK-5.1,
OIIK-1.1
1.2 Jlex Ctpoenune, KpUCTaTU3aus U 1 OIIK-1 JI1.1 0 Jlexmus —
CBOWCTBA CIUIABOB. OIIK-5 JI1.2J12.1 Mpe3eHTALUS
J2.2 OIIK-5.1,
OIIK-1.1
1.3 Jlex JKene3oyriepoucThie CILUIABHI. 1 OIIK-1 JI1.1 0 Jlexuus —
Cranu. Yyrynsl. CtpoeHue, OIIK-5 JI1.2J12.1 Mpe3eHTalus
CBOICTBA, KilaccH(UKAIHS J12.2 OIIK-5.1,
OIIK-1.1
14 Jlex Tepmudeckas 06paboTku 1 OIIK-1 JI1.1 0 Jlexmus —
METaJUIOB. XHUMHKO- OIIK-5 JI1.2J12.1 Mpe3eHTalus
TepMuYeckas 00paboTKa CTaly. J12.2 OIIK-5.1,
OIIK-1.1
1.5 Jlex [IBeTHBIC METAITHI U CIIIABHI. 0,5 OIIK-1 JI1.1 0 OIIK-5.1,
CtpoeHHe U CBOHCTBA. OIIK-5 JI1.2J12.1 OIIK-5.2,
2.2 OIIK-5.3,
OIIK-1.1
1.6 J1a6 HcnpiTanne MeTauioB Ha 0,5 OIIK-6 JI1.1 0,5 Pa6ora B
TBEPAOCTb. JI1.2J12.1 MaJibIxX
JI2.2J13.1 rpymnmnax
OIIK-6.1,
OIIK-1.1
1.7 JIab Hccnenosanue 0,5 OIIK-6 JI1.1 0,5 Pabota B
MUKPOCTPYKTYPBI JI1.2J12.1 MaJbIxX
YIIIEPOIUCTBIX CTaleH B JI2.2J13.1 rpymnmnax
PaBHOBECHOM COCTOSTHUH. OIIK-6.1,
OIIK-1.1
1.8 JIab Hccnenosanue 0,5 OIIK-6 JI1.1 0,5 Pabota B
MHUKPOCTPYKTYPBI UyTYHOB. JI1.2J12.1 MaJbIxX
JI2.2713.1 rpymnmax
OIIK-6.1,
OIIK-1.1
1.9 JIa6 Hccnenosanue 0,5 OIIK-6 JI1.1 0,5 Pa6ora B
MHKPOCTPYKTYPBI JI1.2J12.1 MaJbIxX
YIIEPOIUCTBIX CTalel Ioce JI2.2713.1 rpymnmnax
TepMO0oOpabOTKH. OIIK-6.1,
OIIK-1.1
1.10 Cp IMonroToBka K 1Ta0OpaTOPHBIM 62 OIIK-1 JI1.1 0 OIIK-6.1,
pabotam OIIK-5 JI1.2712.1 OIIK-1.1
OIIK-6 JI2.2J13.1 OIIK-5.1,
1.11 3auér [TonroTtoBka K 3auéTy 4 OIIK-1 JI1.1 0 OIIK-6.1,
OIIK-5 JI1.2712.1 OIIK-1.1
JI2.2713.1

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

O0pa3oBaTrelbHbIE TEXHOJIOTHUH C UCTIONB30BAHIEM aKTHBHBIX METOJIOB 00yUYeHHUs (JIEKIHs — Oecena, JIeKIUs — JUCKYCCHS,
npoOJIeMHAs JICKLUSL, JICKIHS-BH3YaTH3aLHsL, JICKIHS C 3apaHee 3alIAHUPOBAHHBIMU OIIUOKAMH, JICKIUS — IPECcC-KOH(EpeHIHS,
JICKIHS € pa300pOM KOHKPETHBIX CUTYAIUH, JTCKIUS-KOHCYIbTAINS, 3aHATHS C IPUMEHEHUEM 3aTPyIHSIOIINX YCIOBHHA, METOIBI
TPYMIIOBOTO PEUICHUS] TBOPUYECKUX 33124, METOJ] Pa3BUBAIOIIEHCS KOOTIEPAaITUH)

TpaauumoHHas (penpoayKTHBHAS) TEXHOJOTHS (TIPETIOAaBaTeNlh 3HAKOMHUT 00YYAIOIIUXCSI C TIOPSKOM BBITIOTHEHUS 3a/1aHMS,
HaOJIOIaeT 32 BHIMOIHEHUEM U MIPU HEOOXOJUMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexHOMOTHs IMCTAaHINOHHOTO 00y4eHN (TToJydeHe 00pa30BaTeNbHBIX YCIyT 03 MoCeIIeHHsT YHIBEPCUTETA, C TOMOIIIBIO
COBPEMCHHBIX CHCTEM TEIEKOMMY-HHUKAIMH (3JIEKTPOHHAs ouTta, HTepHeT 1 11p.))

TeXHOIOTHS KOIJICKTHBHOTO B3aNMOICHCTBHS (paboTa B MAJIBIX TPYIITaX) (CaMOCTOSATEIBHOE H3YUICHHE 00YJarOIIIMHUCS HOBOTO
MaTepraia MocpeICTBOM COTPYTHHYECTBA B MAIIBIX IPYIINaX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBATh B paboTe,
NPAKTAKOBATh HABBIKH COTPYAHUYECTBA, MEKIUNIHOCTHOTO OOIICHUS )

6. ©OH]I OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI U 3aaHUST




I. Bonpocsl 1 3a1aHus 111 TEKYLIETO0 KOHTPOJLS

Jlabopatopnas padora 1 "UCIIBITAHUE METAJIJIOB HA TBEPOCTB"

3amanue u [TopsaOK BHIOTHEHUS:

1. IlpousBecTu ucnpITaHUE Ha TBEPAOCTH 10 BprHEsTI0 00pa3loB U3 CTaIH U YyryHa.

2. OnpenenuTh TBEPIOCTb.

3. IIpou3BecTy NCTIBITaHNE HA TBEPAOCTH 10 PoKBeTy 00pas3moB U3 cTall B OTOXIKEHHOM 1 3aKaJEHHOM COCTOSHHU.
4. OnpenenuTb TBEPAOCTD.

5. IlepeBectu umucna TBEpIOCTH 10 PokBemTy B uncia TBEpAOCTH 0 bprHeto, Noiab3ysach TabJIuIaMH.
6. CocTaBUTh OTCYET.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboTh

1. Yto Takoe TBEpAOCTH?

2. Kakue MeTo/ibl U3MEPEHUS TBEPAOCTHU BbI 3HaeTE?

3. Kak npoBozsIT u3MepeHue TBEpAOCTU 110 bpuneno?

4. U3 kakuX ycIOBU BBIOMpAETCS IMaMETp HIapHKa MPU UCTIBITa-HUK Ha TBEPAOCTH Mo bpunemo?

5. IIpumep 3anucu TBepAOCTH 110 bpuHemo?

JlaGoparopras pab6ora 2 "METAJIJIOTPAOMYECKUIL AHAJIM3 METAJIJIOB U CITJIABOB"

3agaHue U MOpsAA0K BHITOTHEHUS:

1. 3apucoBath U 1aTh XapaKTEPUCTUKY CTPYKTYP MaKPOILTU(POB KOJUICKIIHH.

2. M3yuuTh yCcTpOHCTBO MUKPOCKOIIA.

3. IIpou3sBecTy HACTPOMKY MHUKPOCKOTIA.

4. IIpocMOTpETh U 3apPUCOBATh CTPYKTYPY MUKpOLUTH(a 10 U mocie TpasieHus 4-x % pacteopom HNO3 B crimpre.
5. CocTaBUTH OTUET.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

1. YTo MOHUMAIOT MO/ CTPYKTYpOn?

2. Kakoe Ha3BaHME HOCUT UCCIIEJOBAaHUE CTPOCHUS METAJIOB IpH yBesnndyeHuu 10 80 pa3?

3. Kakoe Ha3BaHKE HOCUT UCCIIEJIOBaHUE CTPOCHUS METAIUIOB TIpH yBennueHuu ot 80 no 2000 pa3 u 6onee?
4. T'ne u ¢ KaKko¥ 1B IPHUMEHSIOT MaKpPOAHAIN3 U MUKPOAHANN3?

5. Kakue cyniecTByIOT METO/IBI TPUTOTOBIICHUS. MUKPOLLTH(OB HEOOIBIIHNX Pa3MepoB?

JlabopatopHas pabota 3 "JJUATPAMMA COCTOSHUS CITJIIABOB XEJIE3A C YIJIEPOJOM"
3agaHue U MOPsIOK BBIIOIHEHUS:

1. Berueptuts B Macmrabe AuarpaMmy COCTOSIHHS JKEII€30-1IEMEH "THUT.

2. MocTpouts kpuBble oxnaxaeHus ais crasos 11, 11, V u VI

3. IIpousBecTtu pa3dop ITUX CIIABOB MO CXeMe, IPUBEICHHON B JaHHOH paboTe Amst craBoB [ u 1V.
4. Inst KaXKA0To CIIaBa IPUBECTH CXEMbI H3MEHEHHS CTPYKTYP IIPU OXTaXKICHUU.

Bormpocs! st 3anmTs! 1abopaTopHON paboThI

1. Kaxwue ammoTtporiaeckre MOIU(GHUKAIIMN HMEET YHCTOE XKeJe30 U B YeM UX pa3indue?

2. Kakue ¢a3bl BcTpeyaroTes B )KeIe30yTIepOAUCThIX CIUIaBax?

3. UeM oTanyaeTcs IBTEKTOMHOE MPEBPALEHUE OT IBTEKTHUECKOT0?

4. Kaxkas ¢a3a nepBHYHO KPHCTAJUTU3YETCA B JODBTEKTHIECKHUX OCJIBIX TyTyHax?

5. Uem otnugaeTcs efeOypHT BTOPHUHBIH OT 1ee0ypruTa IepBUIHOTO?

JlaGoparopHas pa6ora 4 "UCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJIUCTBIX CTAJIEM B PABHOBECHOM
COCTOSAHUI"

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. HazoBHTE CTPYKTYpHBIE COCTABIISFOLINE CTaITH.

2. [laiiTe onpezienieHue CTPYKTYp ayCTEHUTA U MEPIINTA.

3. HazoBurte coeprkaHue yriepojia B IIEMEHTUTE U TIePIIHTe.

4. Ipu kakoli TeMIiepaType B ayCTEHHTE MOXET PAaCTBOPUTHCS MaKCUMAaIbHOE KOJIMUECTBO yriiepoaa?

5. B geMm pasnuuue MexTy TEXHHIECKIM JKEJIe30M H CTaNbIO 110 COCTaBy?

JlaGoparopHas pabota 5 "ICCJIIEJOBAHUE MUKPOCTPYKTYPbI UYT'YHOB"

3ajaHne U MOPSAOK BBITIOIHEHHUS:

1. PaccMOTpeTs o1 MUKPOCKOIIOM M 3apHCOBATh CTPYKTYPY 0€I0~TO, CEpOoT0, BEICOKOIIPOYHOTO W KOBKOTO YYTYHOB 110 TPABICHU
U TI0CTIe TPaBJIEHHA. YKa3aTh CTPENKaMH Pa3IHYIHbIE CTPYKTyp-HbIE COCTaB ISIOLIIE.

2. CrenaTh BBIBOJIBL.

3. CocTaBUTH OTYET.

Bomnpocs! 1 3amuTs! 1abopatopHOH paboThI

1. Yem 00ycnoBieHO pa3anyle CBOMCTB O€NbIX, CEPBIX, BRICOKO-IPOYHBIX U KOBKHUX YYT'YHOB?
2. B yem oTiM4YMe KOHCTPYKIMOHHOTO YyI'yHa OT CTaiuu?

3. ITo KakuM IPUHIIUIIAM ITPOU3BOANTCS KIIACCH(HUKAIINS TyTyHOB?

4. Ha3oBHTE CTPYKTYPhI IyTyHOB.

5. MapkupoBKa ceporo, KOBKOro, BBICOKOIIPOYHOTO YyT'yHOB.

Jlabopatopnas pabora 6 "TEPMHUYECKAS OBPABOTKA VFHEPOI[I/ICTOﬁ CTAJIN"
3agaHue U MOpsAA0K BHITOJHEHUS:




1. Onpenenuts TBEPIOCTH 0OPA3IOB B UCXOTHOM COCTOSIHUM Ha npubope PokBena BaaBiIy-BaHUEM CTANBHOTO MIAPHKA.

2. ITomecTuTh 6 00PA3IOB B HArPEBATEIBHYIO [1€Yb U BBIACPKATH HEOOXOIMMOE BPEMSL. .

3. Oxmamuth 3 oOpasma B Boje, | B Macne, 1 Ha Bo3ayxe U 1 BMecTe ¢ BBEIKIIIOUYCHHOM TIEYBIO.

4. Onpenenuts TBEPAOCTh 00pa3lioB Ha Mpudope PokBena BraBinBaHueM aiMa3HOTO KoHyca. [lomydeHHbIe JaHHBIE TBEPIOCTH
HepeBeCTH Ha TBEPIOCTh 0 bpunero.

5. TloctpounTs rpaduk H3MEHEHUS TBEPIOCTH B 3aBHCUMOCTH OT CKOPOCTH OXJIAXKICHUSL.

6. Tpu oOpa3ina, 3akajeHHbIe B BOJIE, TIOABEPTHYTH OTIYCKy nipu Temmepatype 17001C, 35001C, 55001C ¢ BeIIep kKO B Ie4n B
TedeHun 30 MHH. ¢ TOCTIEIYIOIUM OXJIaXXACHUEM B BOJIE.

7. 3a4ucTUTh TOPIBI 00PA3IOB M 3aMEPHUTh TBEPAOCTh Ha pudope PokBesia BOaBIMBaHHEM aJI-Ma3HOTO KOHYycCa.

8. TTocTpouTh rpadhk U3MEHEHUS TBEPJOCTH B 3aBUCUMOCTH OT TEMITEPATYPhI OTITyCKA.

9. CocTaBUTB OTHUET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. B yeM CymHOCTh ¥ Ha3HAYEHUE TEPMUIECKOI 00paboTKu cTa-imu?

2. YTo IpenCTaBISIOT CO00H CTPYKTYphI, 00pa3yIoIunecs Mpy pac-maje aycTeHuTa?

3. Kakoif Bua TepMuyeckoii 00paboTku NPUBOIUT CTANlb B PABHO-BECHOE COCTOSHHE?

4. Kakue crutaBel MOXKHO YIPOUYHSTH MIyTEM TEPMHUUECKOH 00pa-00Tku?

5. Kakue moiy4aroTcsi CTPYKTYPHI TIPH OT)KUTE, HOpMaJIU3aIliH, 3aKaKe U oTiycke? Kak U3MEHSFOTCS MEXaHHIECKIe CBOWCTBA
cranen?

Jla6opatopHas pa6ota 7 "MUCCJIEJOBAHUE MHUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEN ITOCJIE
TEPMOOBPABOTKI"

3agaHue U MOPSIOK BBIIOIHEHUS:

1. TTomyunTs KOMIEKIMIO MITH(OB.

2. VI3y4uTh M 3apruCcOBATh CTPYKTYPHI CTallel TIOCIIe Pa3IMIHbIX BUIOB TEPMHUIECKONH 00paOOTKH.

3. ConocTaBUTh JaHHBIE MUKPOAHAIIN3a C PSKUMOM TEPMUYECKOH 00paboTKy.

4. CocTaBUTH OTYET.

Bompocs! 1u1s 3a1uTs 1a00paTopHOit padoThI

1. Yem oTnuuaeTcs OTIYLIEHHBIH MAPTEHCUT OT MAPTEHCUTA 3a-KaJIKU?

2. M3nenust u3 ctanu 45 ObLIM IeperpeTs MpH 3akanke. YTo Takoe neperpes? Uem OH BpeieH U KaK UCIIPABUTH 3TOT AedekT?
3. Uem orM4aroTcsi COPOUT U TPOOCTUT OTITyCKa?

4. IToueMy He IPUMEHSIOT HETOJIHYIO 3aKaJKy AJIsl JOIBTEKTOUI-HbIX CTanen?

5. IloueMy He NPUMEHSIOT MOJIHYIO 3aKaNKy AJs 3a9BTECKTOMIHBIX CTalei?

Jla6oparopHas pa6ota 8 "MUCCJIEJOBAHUE MHUKPOCTPYKTYPhI JIETMPOBAHHBIX CTAJIEMN"
3amaHue U MOPSIOK BBITIOIHEHNUS:

1. ITomy4YnTh KOJUIEKIMIO NUTH(OB JIETUPOBAHHBIX CTaJIeH.

2. MI3yuuThb U 3apuUCcOBaTh CTPYKTYPY JETUPOBAHHBIX CTalel. YKa3aTh CTpEIKaMy pa3iIMyHble CTPYKTYpHbIe cocTaBistonue. Iloxg
Ka)KIBIM PUCYHKOM yKa3aTh MapKy CTaIH M TEPMUYECKYIO 00-paboTKy, KOTOpO OBIIa TIOABEPTHYTA CTATIb.
3. Cnenatb BBIBOJIBI.

4. CoCTaBUTh OTYET.

Bompocs! st 3ammTel 1abopaTopHOW paboThI

1. OcHOBHOE IPEUMYILECTBO JIETHPOBAHHOH CTaJIU 10 CPAaBHEHHUIO C YIIIEPOIUCTOMN?

2. Kak u3MeHs0TCsl CBOMCTBA CIIajH NpU J00aBICHUU HUKENIS?

3. Kakue (a3bl BCTpeyaroTcs B JIETHPOBAHHBIX CTASAX?

4. Kaxwue Jerupyromnye 31eMeHThl YBeTHIUBAIOT YCTOHYHUBOCTE ay-CTeHUTA?

5. Uem nerupoBaHHBIH (GeppuT KpHcTa/UIOrpaMIecKn OTIUIAeTCs OT 00BI9HOTO (eppura?

Jlabopatopnas padota 9 "UCCJIIEJJOBAHUE MUKPOCTPYKTYPhI MEJIN U EE CIIJTABOB"

3aiaHue U MOPsIIOK BHITIOJTHEHNUS:

1.ITomy4uTh KOJIEKIHIO MITH(OB.

2.PaccMoTpeTh o1 MUKPOCKOI M 3apUCOBATh CTPYKTYPBI U3y4aeMbIX CILJIABOB.

3.0xapaktepu30oBaTh (ha3bl U CTPYKTYPHBIC COCTABIISIFOIIUE N3ydaeMbIX CIUIaBOB. Eciin Habtoqae-Mast CTpyKTypa OTJIIMIAeTCs OT
CTPYKTYPBI, OXKHJIAeMOI Ha OCHOBaHUH JUArPaMMBbl COCTOSHUS, TO HEOOXOIMMO YKa3aTh MPUIHHY dTOTO HECOOTBETCTBHSL.
4.CocTaBHUTh OTYET.

Bompocs! st 3ammTel 1abopaTopHOW paboThI

1. bnarogaps yemy Menp U CIUIaBbl Ha €€ OCHOBE HAIILJIM IIMPOKOE MPUMEHEHHE?

2. Kak BIusIOT IpuMecH Ha CBOMCTBA Meau?

3. Ha kakue rpynmsl JejsiT MEeJHbIE CIUIaBbl?

4. IIpyurHa KpacCHOJOMKOCTU MeIu?

5. Ilo xakuM IIpU3HAKaM pa3IUdyaroT JaTyHu?

II. Otyer mo nabopaTOpHBIM paboTam

6.2. Tembl NUCBMEHHBIX PadoT

VY4eOHBIM [UIAHOM HE MPETyCMOTPEHO

6.3. @oH/1 O1IEHOYHBIX CPEICTB

1. Bonpocsl k 3auety




Paznen 1.

1. MexaHu4eckue CBOMCTBA METAIUIOB (IIPOYHOCTb, INIACTUYHOCTD, yIapHasi BSI3KOCTh, TBEPJOCTh, BEIHOCIUBOCTh), METOJIbI UX
OIIpeIeIeHHS.

2.0OCHOBHBIE METOIBI HCCIICIOBAHHS CTPYKTYPBI MaTCPHAIIOB.

3.Tunbl KPUCTATITUYECKUX PELIETOK MeTaIoB. JleeKThl CTpOeHHs KPUCTANIIOB (TOUeUHbIe, TMHEHHbIEe, 0ObEMHBIE).
4.Tlomumopdusm xenesa.

5.HcnblTaHue METaJUIOB Ha PACTSKEHHE.

6.McnipiTaHns METANIOB HA TBEPAOCTh

7.XapakTeprucTHKa OCHOBHBIX (ha3 U MeXaHHUECKUX cMmeceit a3 B quarpamme Fe-Fe3C.

8. Kpucramnmsanus 103BTeKTOMAHBIX cTanei (mo quarpamme Fe-Fe3C).

9.Kpucrannuzanus 3BTekTonHOM ctanu (o auarpamme Fe-Fe3C).

10.Kpucraminzanus 3a3BTeKTOMAHBIX cTanel (o auarpamme Fe-Fe3C).

11.Kpucramnmuzanus 6enbix J0IBTEKTHYECKHX 4yryHOB (1o nuarpamme Fe-Fe3C).

12.Kpucramm3anus 6e5oro 3BTeKTHIeckoro 4yryHa (mo auarpamme Fe-Fe3C).

13.Kpucramnmu3anus GebIX 3a3BTEKTHUECKUX IyTyHOB (110 quarpamme Fe-Fe3C).

14.Buasl TepMudeckoit 00paboTku craneil. BiusHue Tepmudeckoil 00paboTKH Ha MEXaHWYECKUE CBOWCTBA CTAJIH.
15.Teopus Tepmugeckoir 00pabOTKH (OCHOBHBIE TIPEBPALIICHUS B CTAIIN ITPH HATPEBE M OXJIAKICHHH).

16.01xur, BUABI OTXKUTA.

17.Hopmanu3zarusi.

18.3akarnka (TI0IHAst ¥ HEMOJTHAS ).

19.01nyck yriepoaucToi cTanu, BUIbl OTIIYCKa.

20.XuMuKo-TepMuIecKas 00paboTKa: IIeMeHTalts, a30THPOBAHHUE.

21.Knaccudukanus craneil: o XMMHIeCKOMY COCTaBY; IO COJICPKAHHIO YIIIEpo/a U JICTHPYIOIIUX 3JIEMEHTOB; 110 CTCIICHU
PACKHUCIICHHS; TT0 KAa4eCTBY; MO CTPYKTYpe; MO IIPOYHOCTH ¥ 10 HA3HAUCHHIO.

22.Bnusinyue yriepoja U NOCTOSHHBIX IIPUMECEN Ha CBOUCTBA YIIEPOJUCTBIX CTaJIEH.

23.YriepoaucTsie cTanyd OOBIKHOBEHHOTO KaueCTBa. YTIEPOAUCThIe KaUeCTBEHHBIE CTAJIH.

24 BnusiHue JeTUPYIOIUX 3JIEMEHTOB Ha CBOICTBA JIESTMPOBAHHBIX CTAJIEH.

25 Knaccudukanus HHCTPYMEHTAILHBIX JIETHPOBAHHBIX CTalleH, MPUMEHEHNE.

26.1lemeHTyeMBble cTamH. Y IydlIaeMble CTANH.

27.PeccopHo-npy>kuHHbIE cTayd. [IIapuKONOAMNITHUKOBBIE CTANIH.

28.Yyrynsl. Knaccudukanms, ctpykrypa, cBoiictBa. Mapkuposka o TOCT.

29.MexaHudeckue CBOMCTBA 4yT'yHOB. BinsiHue npumeceil Ha CBOIICTBA UyTyHOB.

30.Menb u ee cBOicTBA, MpuMeHeHue, MapkupoBka o 'OCT.

31.JIaTyHb U ee cBOMCTBA, IPUMEHEHHE, MAPKUPOBKA.

32.bpoH3a u ee cBOICTBa, MPUMEHEHUE, MAPKUPOBKA.

33.AmoMHUHUI U €T0 CBOICTBa, MpHUMeHeHHne, Mapkuposka 1o IOCT.

34. AmomunueBbie cruiaBbl. Kimaccugukaiys, cBoHCTBa, mpuMeHenue, Mmapkuposka mo I'OCT.

II. TecTs! k 3a4eTy
Bapuanros 5. B xaxxaom Bapuanre no 30 TeCTOBBIX 3aJJaHUH.

6.4. ITepeyeHnb BUIOB OIIEHOYHBIX CPEACTB

Bomnpocs! 1 3aiaHus 1T TEKYLIEro KOHTPOJIS.
OTueT 1o 1abopaTopHBIM padoTam.

Bonpocs! k 3auery.

TecTsl K 3a4eTy.

7. YA EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJIS)

7.1. PekoMeHnayemas JiuTeparypa

7.1.1. OcHoBHas1 IUTEpPaTypa

ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo O51. azpec
JI1. | Tapacos B.JI. [ MatepuanoBeaeHne U TEXHOJIOTUS Mocksa: MI'VJI, 20
1 KOHCTPYKUHOHHBIX MaTePHAaJIOB: 2005
Y4eOHUK 11 BY30B
JI1. | Connuen MarepuanoBeaeHue: YUeOHHK TS CaHkT- 50
2 (IOIT, BY30B [eTepOypr:
psixun E.N. XUMU3 AT,
2007
7.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTODHI, 3ariaBue H3parenscTBo, Koi-Bo On. azpec
JI2. | CyxopykoB MarepuanoBenenue: Yueobnoe nocobue |bparck: bpl'Y, 153
1 |T.1. JIJIS1 BY30B 2008
JI2. | Cunbman MarepuanoBeienue: yaeonoe mocoove | Mocksa: 10
2 |I'.N. JUISL BY30B Axanemus, 2010

7.1.3. MeTtoauueckue pa3padoTku




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo O11. aapec

JI3. | Ko630Ba MarepuanoBeneHue : 1abopaTOpPHbIH Bbparck : bpl'Y, 1 https://ecat.brstu.ru/catalog/Yaebusre
1 [HN.0., IIPAKTUKYM 2020 %201%20y4ebH0-MeToaguIecKueYo
Pyaummaa 20nocobus/Texuuka/Ko630Ba%

AlO. 2011.0.%

20MarepuanoBenenue.JI11.2020.pdf

7.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 [ Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 license No Level

7.3.1.4 | Adobe Reader

7.3.1.5 | doPDF

7.3.1.6 | LibreOffice

7.3.1.7 | Ait-Jloroc Cructema AUCTaHIMOHHOTO O0yUYEeHHUS

7.3.2 IlepedyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U3matenbeTBO "JIaHB" 2IIeKTPOHHO-OMOIHOTEYHAs CHCTEMA

7.3.2.2 | «YHuBepcuTeTCKas oubnmuoreka online»

7.3.2.3 | DnekTpoHHBIH Katanor oudnuoreku bpl'yY

7.3.2.4 | DnextponHas oubnuotexka bpl'yY

7.3.2.5 | Uadopmarmonsas cucrema "ExnHoe 0KHO HocTyma K 00pa3oBaTelnbHBIM pecypcam”

7.3.2.6 | Hayunas snexrponHas oubmmoreka eLIBRARY.RU

7.3.2.7 | Yauepcurerckas nadopmarmonnas cucrema POCCUA (YUC POCCHA)

73.2.8

7.3.2.9 | HanmonanpHas 3aekTponHast 6ubmuoreka HOb

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIITUHBI (MO YJIS)

2315,2317 Jlabopatopust VYueOnas mebenb. Cuctemusiit 6110k JRU-corp i5-3470DVR+Monutop Samsung 21.5;
MaTepUaOBEACHHUS. Tenesuzop LED 47 LG 47 (119¢cm.) LB677V; muxpockonst MUM-7; Tepromepsl TKM-
Tepmuueckui yqacTox 250; Teepmomepsl TK-2; TBepaomepsr TIH-2,TM-2; Muxkpotsepaomep I[IMT-3; Teepromep
(MynbTUMEAUHHBIHN Kacc) TH300; xoytekus MUKpOIUTH(OB (CTalIH, YyTYHbI, IIBETHBIC CIUIABhI); JJIEKTPHUECKHE
neun CHOJL.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCA 110 OCBOEHHIO TUCIUIIVIMHBI (MO YJIA)

TpebOoBaHMA K O(OPMIICHHIO OTIETOB IO BHIIOIHCHHUIO Ta0OPATOPHBIX PadoT.

BrimonHeHHbIe 1abopaTopHbIE PabOTEI OQOPMIIIOTCS B BUIE OTUETa Ha JTUCTaX Oenoif Oymaru ¢opmaToM A4 1 BKIIIOYAET
CleAyIolIye pa3Aenbl: TUTYIbHBIN JUCT, 3alaHKeE, PelleHHe TPeOyEeMbIX 3aJaHUI U MOACHEHUS K HUM, COJeprKalllie He0OX0AUMbIe
YpaBHEHHS, BEIBOABI COOTBETCTBYIOIINX 3aBHCUMOCTEH, TEOPEMBI M PacdeThl, CONPOBOKAaEMbIe TPEOYEMBIMHU IpadueCKUMH HII-
JFOCTpPAIUAMH, PUCYHKAMH U YepTexaMu. B koHIe oTuera 1abopaTopHOit pabOTHI MPUBOIUTCS CIHCOK JTUTEPATyPHBIX HCTOUYHHUKOB,
UCIIOJIB30BAHHBIX CTYACHTOM NPH €€ BBIIOJIHEHNH, B TOM YHUCIIe JaeTcs Onbinorpadus METOANYECKUX yYKa3aHui u nocobuit. [1pu
HAaITMCAaHNK TEKCTa OTYETa UCIIONB3YIOTCS YSPHUIIA CHHETO MIIM YEPHOTO L[BETA, PpU 0popMIIeHHH IpaIuecKoro MaTepyaa —
MPOCTHIE KapaHIaIIN U YepTeKHBIE IPHHAUIS)KHOCTH. VICTI0Nb30BaHNe IIBETHBIX KapaHAaaIeil n ¢pioMacTepoB HE TOITyCKaeTCs.
OdopmreHne kak TECTOBOI YacTH OTYETA, TaK U TPeOyeMbIX rpaMIecKUX IOCTPOCHHUH BBIOTHACTCS B COOTBETCTBHU C
tpeboBanusimu ECKJI u CTO 4.2-07-2008. TIpu odopMiieHHH OTYETOB MPAKTHYECKUX pabOT JOMYCKAETCs MOJHOE MITH YaCTHIHOE
ucnions3oBanue [I9BM. Hcnons3oBanne [I9BM He sBiIseTCsS OCHOBaHMEM IS HAPYIIICHUS MITH HECOOTIONCHNUS TpeOOBaHIH 1
nonoxennit ECKJ] u CTO 4.2-07-2008.

OTyeTsl 1a00OPaTOPHBIX PabOT, O(OPMIICHHBIC HEOPEIKHO U O€3 COOTIOICHNUS MPEABIBIAEMbIX K HUM TPEOOBaHUH, HE
paccMaTpUBAIOTCS U He 3acUuThIBatoTCs. OTUeThl, opopMieHHbIe He B cooTBeTcTBHHU ¢ TpeboBanusmu ECKJI u CTO 4.2-07-2008,
HE TPOBEPSIOTCS ¥ BO3BPAIIAIOTCS CTYICH-TY AL epeodopMiIeHHs. BEIToTHEHHBIE M COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a00paTOPHBIX PAOOT HOIKHBI OBITH PEICTABICHBI IPEMOAABATENI0 AT MPoBepky. [IpoBepka NpaBUIBHOCTH BBITOTHEHHUS
71a00paTOpHBIX PaboT 1 OGOPMIICHHUSI OTYETA OCYIIECTBISIETCS B TEUEHHE CEMECTPa Ha ayAMTOPHBIX 3aHATUIX WIN KOHCYJIbTalUsX,
MPOBOIMMEIX B COOTBETCTBHH C PACHHCAHUEM PaOOTHI IIPEHoAaBaTels.




