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1. IEJIX OCBOEHUS JUCHHUILJIMHBI

Heab aucuumiauubl «MaTepuanoBe/leHHe ¥ TEXHOJIOTHs KOHCTPYKIIMOH-
HBIX MaTepUaIoBy SABIAIOTC 00ydeHHe CTyIEeHTOB Hay4HbIM OCHOBaM BbIOOpa Ma-
TepHalla C y4eTOM €ro cOCTaBa, CTPYKTYPBI, TEPMUYECKOH 0OpadOTKH M JIOCTH-
FAIOLIEXCS TPH TOM JKCIUIyaTALMOHHBIX M TEXHOJIOTMYECKUX CBOWCTB, HE0OXO-
JUMBIX JUIsl aBTOMOGMIIECTPOCHHS, a TaKKe MOJTyYeHHe 3HaHUH 00 OCHOBHBIX TeX-
HOJIOTHYECKHUX METOJax MOJydeHus JieTanell U3 KOHCTPYKIMOHHbBIX MaTepHajoB.

B pe3ynpTaTe OCBOEHHMs JaHHOM JMCIMIUIMHBL y CTYACHTOB (OPMHPYIOTCS
OCHOBHBIE OOIIEKYJIbTypHBIE, 00IIEeNpPodecCHOHANbHbBIE W MPO(eCcCHOHANbHbIC
komrerenimy, orsevarone tpebosanusm GPI'OC BO, k pesynbraTaM OCBOCHHS
OI1OIT BO o nanpasienuto 27.03.02 «YnpasieHre Ka4eCTBOMY.

Ta6muna 1. Tpe6oBanus K pe3y/IbTaTaM OCBOEHHUs MPOrpaMMbl OaKaraBprara

Kon TpeGoBanus K pe3yabTaTaM OCBOEHHs [IPOrpaMMbl OakanaBpuara

L1

OK-7 | crioco6HOCTB K caMOOpraHu3aliy U caMo00pa3oBaHHUIO

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOI1 BO

VuebHas TUCUMIUIMHA «MarepuanoBeieHHe ¥ TEXHOJOTHsSI KOHCTPYKIIMOH-
HBIX MaTepHaIoBy OTHOCUTCS K GaszoBoit yactu Gioka 1 OIIOIT BO. Jlannyro aunc-
LMIUIMHY CTYAEHTHI H3y4aloT BO 2-M CEMECTpe.

Jlyist yCTEIIHOTO yCBOEHMs CTy/ICHTaMH Kypca "MatepuanoBenenue" HeoO-
XOJMMO 3HAHHE OCHOBHBIX KypCOB BbICLUEl MareMaTHKW, Xumuw, (usuku. M3
Kypca BbICIIEil MaTeMaTHK{ MCIIONB3YIOTCS JIEMEHThI 1U(PEepeHINaILHOTO 1 HH-
TerpanpHoro ucuncieHus. Kype xumun obecrnednBaeT CBE/ICHUSIMI O THIAX CBA3U
B TBEpJbIX TeJaxX, YHEPreTHKe U KWHEMATHKe XUMUUYECKHX TPOLECCOB, CTPOCHHH
[OJIMMEPOB, TEOPUM KOPPO3UM MeTauioB. M3 Kypca QU3MKH NPH M3y4EeHHH JaH-
HOM JMCIHIUIAHBI UCTIONB3YIOTCS CIIEAYIONMe pasziesibl: GU3KMKa TBEPAOro Tela,
dU3MKA 2IeMEeHTAPHBIX YACTHLL, MOJIEKYJIApHas (U3KKa, TEPMO/IMHAMHKA, 3aKOHBI
b by3un 1 3JIEKTPOIPOBO/IHOCTH.

3HAHUS U HABBIKH, MOJIyYyeHHbIe TIPH U3YyHYEHUH JIAHHOTO Kypca, LIMPOKO IpPH-
MEHSIOTCS CTYACHTaMHU NPH M3yYeHUH JPYTHX JUCHHMILIAH 00K 1: OCHOBBI KOH-
CTPYMpPOBaHHMsl CPEJACTB M3MEPEHMH; TEXHOJIOTHs M OpraHu3alys MpOM3BOACTEA
NPOAYKIHMH M YCIYr; METOABI M CPEICTBA U3MEPEHHUH, UCIIBITAHMN W KOHTPOJI,
IPU MPOXOXK/AECHUH [IPAKTUK U BBINOJHCHUH HAy4HO-HCCIIe/[0BATebCKOH paboThl,



3. KOMIETEHIMU OBYYAIOUIETOCSl, ®OPMUPYEMbIE
B PE3VJIBTATE OCBOEHMUSI IUCHUITIIMHBI

B pe3ynbraTe OCBOCHHS JMCLUUIUIMHBI O0YYArOIIHHCS TOJKEH AEMOHCTPUPO-
BaTh CJIEIYIOIIHE Pe3yIbTaThl 00pa3oBaHusi:

3HAMb: OCHOBHBIE I'PYIIIBI M KJIACChl COBPEMEHHBIX MAaTepUaloB, UX CBOWCTBA U
06JIaCTH MPUMEHEHUsI; CYIIHOCTh JIMTEHHOro MPOM3BOJICTBA; OCHOBLI 00pabOTKH
METAJJIOB JIaBlIeHHeM, CBapKH, 00paboTku MeTaiios pezanueM (OK-7);

ymemb: 00001[aTh ¥ aHAIM3UPOBATH MH(OPMAIUIO; aHAIM3UPOBATH ¢azoBble
TNpeBpalleHys P HarpeBaHUM U OXJIaXK/IEHUH CIUIABOB, M0Jb3YsICh JAMarpaMMaMu
COCTOSIHUSL JIBOMHBIX CHCTeM; paboTaTh Ha CBETOBOM MHKPOCKOIIE; BbISBIATL HA
nudax THIAYHBIE CTPYKTYPHBIE COCTaBIAIONIME; OMpPENEessiTh TBEPAOCTh IpPH
CTATHYECKUX HMCTBITAHUAX; aHAIM3UPOBATh Pe3yJIbTaThl UCIILITAHUMN JUIsl CpaBHH-
TeJLHON OLIEHKH CILUIABOB U HEMETAJUIMYECKUX MaTepUaJIOB; NPUHUMATH TEXHUYE-
CK¥ 00OCHOBAHHbIE PELIEHHs 110 BEIOOPY MaTepHaIOB JJis U3rOTOBJICHMS M3J/IeIINHI
aBTOMOOMIBHOM npoMbliieHHocTH (OK-7);

671adenp; NIPAKTUYECKUMHU HaBbIKaMH HCCIIE/IOBAHMS, HCIIbITAHUS 1 KOHTPOJIS Ma-
tepuanos (OK-7).

4. CTPYKTYPA U COJAEPKAHUE JUCLHUIIJINHbI
4.1. Pazneinnsl JUCIUMILIMHBI M BUbl 3aHSATHH:

O61ast TPyI0eMKOCTh JUCLMIUIMHBI COCTABIsAET 5 3a4eTHbIX eaunul, 180 ya-
COB.



Tabnuua 2. Pa3gensl JUCLUTUTHHE U BHJIBI 3aHATHH

Buabl yueOHoii paboTbl,
BKJIFOUAs CaMOCTOATENbHYHO
paboTy CTYIEHTOB Dopmbl
. M TPYA0EMKOCTB (B yacax) TEKYLIEro
g ObbeM yuebHoi KOHTpOJIS
e E g A " paboThl YCreBaeMocTH
Ne Pazpen g 8 = '*é é ¢ MPUMEHEHHEM (no nedensm
n/n | AMCUMIVIMHB | £ o i | = 8 o | MHTEPAKTHBHBIX cemecmpa),
© S = | gz e | o | METO/I0B dopma
= 5 § § 3 O |=| (Buacax/%) NPOMEKYTOUHOH
= E 5| & = aTTecTaumu
= / M
g % :E (no cemecmpam)
c =
1 Paznen | 2 1-2 2 4 -
2 Pa3nen 2 2 3-4 2 4 6 2,5/42
3 | Paspmen3 2 3-4 - 2 4 1/50
4 | Paznen4 2 5-6 6 -
5 | Pasznen5 2 5-6 2 2 6 1/25 PeHTHHI-KOHTPOIb |
6 | Paznen 6 2 | 7-10 4 8 12 4/33
7 | Pazpen? 2 | 11-12 | 1,5 2 6 1/29 PeiiTHHr-KOHTPOIb 2
8 | Paznen 8 2 | 11-13 1 4 0,5/50
9 Pazpnen 9 2 | 13-14 | 0,25 13 0,25/100
10 | Pasznen 10 2 | 13-14 | 0,25 4 0,25/100
11 | Pasgen 11 2 [ 13-14 1 4 5 1/20
12 | Paznen 12 2 | 15-16 1 4 6 1/20
13 | Pa3pmen 13 2 | 15-16 1 4 6 1/20
14 | Pasnen 14 2 | 15-16 4 8 1/25
15 | Pasznen 15 2 | 17-18 2 - - PeliTHHr-KOHTPOIb 3
Bcero | 2 18 18 36 | 1 k.p. | 90 14,5/27 JK3ameH

4.2. ComepxaHue pa3esioB JUCIUTIIHHBI

Pazoen 1. Beeoenue. Knaccugpuxayua mamepuanos. Kpucmaniuueckoe
cmpoeHue Mema’os.

Tema 1.1. 3Hauenue, Helb U 3a7a4u Kypca «MaTepuaaoBeeHHe U TEXHOJIO-
rvs KOHCTPYKIIMOHHBIX MaTepuanoBy. Knaccudukaius MaTepraios.

Tema 1.2. Kpucramnudeckoe crpoenue Metanios. JlegekTbl KpuctamioB U
UX BIMsHUEe Ha cBoiicTBa. KpaeBble ¥ BHUHTOBBIE AUCIIOKaIMH. TeopeTuyeckas u
peaJibHast MPOYHOCTb.

Paszoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. Mexanuueckue cpoiicta. KpuBas nedopmanuu (Juist pacTsoke-
Hust). [IpouHOCTHBIE XapaKTePUCTHKH. MeTo/ibl U3MEpEeHHs TBEPAOCTH (METO/Ib]
Bpunens, Poksenna, Bukkepca, MukpoTsepocTs, Ionsau, [opa, Mooca).

Tema 2.2. Crpykrypa. MHKpOCTPYKTYpHBIH aHanu3. MakpocTpyKTypHBIU
aHanus.



Tema 2.3. PenTrenocTpykTypHOe HcciieJoBaHUE METAI0B. BO3HUKHOBEHME
PEeHTreHOBCKHX Jiy4del. ObopyioBaHue, HCIONB3YEMOE IIPH PEHTIEHOCTPYKTYPHOM
aHanmuse.

Paszoen 3. [Inacmuueckas depopmayust u pexpucmaniuzayus mMemainos.

Tema 3.1. Bausnue Hakiena Ha CBOHCTBa MeTa/uloB. Mcrmonp3oBaHue Ha-
KJlerna B MallMHOCTpoeHuH. Paspymenne MeTania. CBepXIulacTHYHOCT MaTepua-
JIOB.

Tema 3.2. Biusnue temnepaTypbl Ha CTPYKTYPY W CBOMCTBA ae(hopMHpO-
BaHHOI'0 MeTaJua.

Pasoen 4. 3akonvl kpucmaniuzayuu Memanios.

Tema 4.1. 3akonsl kpucraymzauuu MetayuioB. CBoOOHAS IHEPIHsS U IH-
Tponus. CKpbITas TEII0Ta KpUCTAJUIU3ALMUA. AMOPGOHBIE METAJILL.

Tema 4.2. Vmpasnenue pasmepoMm 3epHa. CTpoeHHe KpHUCTANIMUECKOrO
CIIUTKA.

Paszoen 5. Ocnogel meopuu cnaaeos.

Tema 5.1. Buner crinasos. [Ipasuio ¢as. [Toctpoenue guarpaMm cocTosiHuUS.

Tema 5.2. JluarpaMMbl COCTOSIHUS IBOMHBIX CILJIABOB.

Tema 5.3. CBsi3p MeX/1y TUIIOM AUarpaMMbl COCTOSIHUS JIBOMHBIX CIJIABOB M
CBOMCTBaMH CILIABOB.

Pazoen 6. Cnnaeol Ha ocroge dicenesa.

Tema 6.1. JKeneso. [Tonumopdusm xenesa. JJuarpamma cocTosIHUSI CILIABOB
JKeJesa ¢ yriepoJioM.

Tema 6.2. Yrnepoauctele ctanu. YyryHsl.

Tema 6.3. das3oBble NpeBpallleHUs] B CTAISX NPU HArpeBe U OXJIaXJICHUH.
AycTeHu3alus, NEpIUTHOE U MapTEHCUTHOe NpeBpauieHus. [Ipespaiienue mnpu
OTILYCKE.

Tema 6.4. IlpaxkTuka Tepmoodpaborku craiu. TexHonorus HarpeBa. OTKUr
CTaJIA U ero BIMSHUE Ha CTPYKTYpY M CBOMCTBA. 3aKajlKa yIJIEpOIUCTBIX CTaje.
Otnyck craneii.

Tema 6.5. XumMuko-tepMuueckas 0opaboTka CTajlii: OCHOBHEIE 3aKOHOMED-
HOCTH, LIEMEHTAaLMsl, a30TUpPOBaHue, MaHUPOBaHUE, HUTPOLIEMEHTALIUS, CUITMIIH-
poBanue, Oopuposanue. Juddysuonnas Metauiu3anus: XpOMUPOBAHUE U AJIUTH-
pOBaHUE.

Tema 6.6. OcHOBBI JIErMpOBaHUs CTAIU. BiusiHUE JIErUPYIOIIUX DJIEMEHTOB
Ha CTPYKTYpy U cBoiictBa cranu. Kiaccudukauus nerupoBaHHbiX craieid. Oco-
OeHHOCTH TepMOOOPabOTKH JIETUPOBAHHBIX CTaJeH.

Pasoen 7. [[eéemHubie memanivl u cniaest.

Tema 7.1. Mens, ee cBoiicTBa U 00JacTh NpUMEHEeHUs. MeIHO-HUKeeBble
cruiasbl. bponssl. Jlarynu. IIpuMenenne MeIHBIX CIIJIaBOB.

Tema 7.2. AntoMuHu#, ero cBoiicTBa U o0nacTh npumeHenus. Jlutelnsie u
nedopMupyeMble allOMUHHMEBBbIE CIUIaBbl. JlypaltOMHUHBI M HX TepMooOpadoTKa.
[IpumeHeHMe atOMUHUEBBIX CIUIABOB.



Tema 7.3. Turan, ero cBoiictBa u ob6nacte npuMeHeHus. Kiaccuduxarus
TUTAHOBBIX CIUIABOB U WX IIPUMEHEHHUE.

Pasoen 8. Komnoszuyuonnoie mamepuanoi.

Tema 8.1. O6mas xapaktepuctuka u kiaccudukaius. CTpoeHue, cBOWCTBa
Y IPUMEHEHNE KOMITO3ULMOHHBIX MaTePHAJIOB.

Pasoen 9. Hanocmpyxmypnoie mamepuanvl. Hememannuueckue mamepuanoi

Tema 9.1. HanoctpykrypHble Marepuansl. O01as XapakTepucTuka, CBOUCT-
Ba U IPUMEHEHHUE HAHOCTPYKTYPHBIX MaTEPHAJIOB.

Tema 9.2. [InacTmaccel, ©X 0COOEHHOCTH U 00JIaCTH NPUMEHEHUS! B Ka4yecT-
Be KOHCTpyKUHOHHOro marepuana. Cocras miactmacce. Hanonuurenu nnacrmacce.
Knaccupukauusa ninacrmace. CpoiicTBa M 0051aCTh MPUMEHEHUS! TePMOILIaCTHYE-
CKUX U TEPMOPEAKTUBHBIX IJIACTMACC.

Tema 9.3. Pe3unsl, ux ocobeHHOCTH M 00nacTH npuMeHeHus. Bynkanusa-
uust. Cocras pe3unbl. Knaccudukanus pe3suHOBBIX MaTEpPHAJIOB.

Tema 9.4. Kepamuueckue maTepuaibl.

Tema 9.5. Matepuansl, IpuMeHsieMble B aBTOMOOMIIECTPOCHUH.

Pazoen 10. Beitbop mamepuanos.

Tema 10.1. OG1me pekoMeH AUy 110 BEIOOPY MaTepuallbl.

Pazoen 11. OcHogrvie memoouvr nonydenus meepovix men. Ochosvl 0bpa-
bomku memannos oasneHuem.

Tema 11.1. OcHoBHBIE MeTOABI MOJIydeHUs] TBepAbIX Ten. Knaccuduxaius
METO/IOB ITOJIy4€HUs 3arOTOBOK.

Tema 11.2. Cymnocts 00paboTku MeTayioB japiieHdeM. Buabl oOpaborTku
METAJIJIOB JaBJICHUEM.

Tema 11.3. IIpoxaTHOE NMPOU3BOACTBO: CYLIHOCTh, CXEMBI, 00JIaCTh NIpUMeE-
HEHUS.

Tema 11.4. KoBka: CylIHOCTb, OCHOBHBIEC OIlepalliy, IIPUMEHSIEMbId HUHCT-
PYMEHT.

Tema 11.5. OObeMHas IITaMIIOBKa: CYIIHOCTb, CXE€MbI, 00J1acTh NpUMEHe-
Hus. JlucroBas mTaMIoBka: CyIHOCTb, OCHOBHBIE ONlepaluu, 000py10BaHHe.

Pa3zoen 12. OcHoebl tumeltino2o npouzeoocmaa.

Tema 12.1. CymHOCTh JUTEHHOrO MPOU3BOJACTBA. DIIEMEHTHl JIUTEHHOM
¢dbopmel. Jluteitneie cBoiicTBa. JledekTol.

Tema 12.2. M3rotosiieHre OTIMBOK B IeCUaHbIX (opMax.

Tema 12.3. U3roToBieHue OTIMBOK CHELUAIbHBIMU CIIOCOOAMU JIUThS: JIH-
The B 000JI0YKOBBIE (DOPMBI, IUTHE 10 BBIIUIABJISIEMBIM MOJEIISM, JINThE B KOKHIIb,
HEHTPOOEIHKHOE JINTHE, JIUTHE MO JABJICHUEM.

Pazoen 13. Ceapounoe npouzeo0cmeo u nauka Mamepuanos.

Tema 13.1. CBapuBaemocTth ctajeil. CBoiicTBa 1yru. MICTOUHUKH CBapOYHO-
ro TOKAa ¥ UX XapaKTepUCTUKU. THUIIbI CBAPHBIX LIBOB U COCJAMHEHUH.

Tema 13.2. Pyunas nyroBas cBapka: CYLIHOCTb, CX€Mbl, 00JIacTh IIPUMEHE-
HUS.



Tema 13.2. CymnocTs, cXeMbl, 001aCTh MPUMEHEHHUST CBAPKH: 1101 (IIFOCOM,
B CpeJie 3allMTHBIX Ta30B, [JIA3MEHHOM, 3JIEKTPOILIAKOBOM, JIeKTPOHHO-JTYYeBOH,
ra3oBOi, 2JICKTPOKOHTAKTHON CTHIKOBOM, TOUEYHOM, IIIOBHOM.

Tema 13.4. Ilpunou. CymHocTs U cxema naiku.

Paszoen 14. Ocnosbl 06pabomku memannios pezanuem.

Tema 14.1. Knaccudukauus IBUKEHUH B METaJUIOPEXYIIUX CTaHKaX. Me-
TO/I (hOpMOOOpa30BaHMs TOBEPXHOCTEH AeTaneld MalliH. DJIEeMEeHThbl peKuma pe-
3aHUSL.

Tema 14.2. O6paboTka 3aroTOBOK Ha TOKApPHBIX, CBEPIUIIBHBIX, (hpe3epHbIX
1 uuMdoBanbHBIX cTaHKaX. CXeMbl, HHCTPYMEHT, 00OpyJIoBaHHe, BH/bI padoT.
Mertonb! oTAenouHON 00paboTKH.

Tema 15. Ocnosbl 0bpabomru memanios 1azepom.

Tema 15.1. Knaccudukanusi TeXHOJIOTHYECKHUX JIa3epoOB M UX yCTPOUCTBO;
BOIIPOCHI JIA3ePHOM pe3KU, CBApKHU M Jla3epHOW 00paboTKK MOBEPXHOCTEN.

3aKioueHue.

4.3. JIekUMOHHBIN KypC

O0bem JIeKIIMOHHOM Harpy3ku cocrapisieT 50 % ot obuiero odbema ayauTop-
HOM Harpy3KH.

Tabnuua 3. PacnipeneneHue NeKUHOHHOM HAarpy3ku 1o opMam NpoBeJeHUs

O0bem Harpysku
(B yacax)
No Pa3znen ) Jlexuuu-
n/n JMCLMILTHHBI Sl % KOHCYJIbTaLHK
B TPAAMUHOHHO#
B AKTHBHOM
dopme dbopme
| Paznen 1. Beenenne. Knaccudukauus marepuanos. Kpucran- 5 i
JIMYECKOE CTPOECHHE METAJLIOB.

2 | Paspen 2. KpuTepuu OLEHKH MaTepHalIoB. 0,5 1,5

3 Pasznen 5. OcHOBBI TEOPHH CIIJ1aBOB, 1,5 0,5

4 Pazpgen 6. CruiaBbl Ha OCHOBE KeJe3a. 2 2

5 Pasnen 7. LipeTHbIE METa/bl H CI14aBbI. 1 0,5

6 Paznen 8. KoMno3sHuHOHHBIE MATEpHAII. 0,5 0,5

7 Paspen 9. HanocTpykTypHble MaTepuanbl. Hemetannuueckue ) 0,25

MaTepH1abl.

8 | Paznen 10. BuiGop marepuanos. - 0,25

9 | Paznen 11. OcHoBbl 00padOTKH MaTEpHAIIOB. 0,5 0,5
10 | Pazpen 12. OcHOBBI TMTEHHOrO MPOU3BOACTBA. 0,5 0,5

11 | Pasnen 13. Ceapo4HOE NpOM3BOACTBO. 0,5 0,5
12 | Pasgen 15. OcHoBbl 00pabOTKH METANINIOB JIA3€POM. 2

Hroro 11 7
Beero neKuUHOHHOI HATPY3KH 18




4.4. JlabopaTopHBIi IPaKTUKYM

JlaGopartopHble paboTHI SBIAIOTCS GOPMON IPYIIIIOBON ayAUTOPHON paboThI
B HEOOJIBIINX IPyIIax JUisi OCBOCHHUS MPAKTUYECKUX HABBIKOB C LeJIbI0 (POPMHUPO-
Bauus kommeteHuit (OK-7), HeOOXOAMMBIX IJIsi OCBOCHMsS OCHOBHOW 00pa3oBa-
TEJILHOW NpOrpaMMBl.

Tabnuua 4. [Tepeuens paboT 1a0OPaTOPHOrO MPAKTUKYMa

Ne Ne paznena
HaumeHnoBaHue abopaTopHbIx padboT [IpoomKUTENBHOCTD
/0 | AMCUUIUIMHBL
L Paznen 2 Meroabl H3MEpeHUs TBEPAOCTH 2
MHUKpPOCTPYKTYPHBIH aHalIK3 METAILIOB U CILIa-
7. Paszen 2 POCERYSLOR 2
BOB
[TnacTuueckas negopmanus ¥ peKpucTain3a-
3 Paznen 3 zedop perp 2
IHs] METAJUIOB M CIJIAaBOB
4 Paznen 5 | JluarpaMMbl COCTOSIHUS JIBOMHBIX CILIABOB 2
MHUKpPOCTPYKTYPHBII aHAIN3 YIIIEPOAHCTHIX
5 Pasnen 6 POCTPYKTYP yriiepon 4
cTaseil B pABHOBECHOM COCTOSSHUM U UyT'yHOB
6. Paznen 6 Tepmuyeckas 06paboTka yriepoJUCThIX cTasied -+
7 Pasnen 7 MHKpPOCTPYKTYPHBIH aHAJIM3 IBETHBIX CILIABOB 2
8 Pasznen 11 | TexHOMOrMS U3rOTOBIEHHS MOKOBOK 4
TexHOI0THs U3rOTOBJIEHUS OTIMBOK B NIECUYAHO-
9 Pasnen 12 4
TIIMHUCTBHIX (popmax
10. Paznen 13 | Beibop cniocoba cBapku 4
11. Pasznen 14 | O6paboTka Ha TOKapHBIX CTAaHKAX 4
JlasepHas pe3ka, JlazepHasi CBapKa, IOBEPXHO-
12. Pazgen 15 S P P P 2
cTHas JlazepHas obpaboTka
Bceero: 36

4.5. KonTponbHas padota

PaspaGoTtaHHpiM y4eOHBIM MJIAHOM IPEJAYCMOTPEHO BBINOJIHEHHE KOH-
TPOJIGHOM paboOTHI MO TPEUIOKEHHOMY [IpernojaBaTeleM Bapuanty. BeimonHenue
KOHTPOJIBHOU pabOoTHl HampaBieHo Ha GOPMUPOBAHKE CIIOCOOHOCTEH K CaMOCTOsI-
TEJILHOMY IO3HAHHIO ¥ 00y4YeHHIO, TOUCKY JIUTepaTyphl, 06001IeH 10, opopmIie-
HUIO U NIPEJICTABIICHUIO MOJIy4eHHBIX pe3ybraToB (OK-7).

4.6. CamocTrosTenbHas pabota

CamocrosrenbHas paboTa CTyJIeHTOB SBISETCS BaXKHEHIIIMM KOMIIOHEHTOM
00pa3zoBaTeNLHOTO MPOLECCca, PA3BUBAIOIIMM UX CIIOCOOHOCTH K CaMOOOyYEHHIO U
TOBBIIIEHHIO CBOETO MPO(ecCUOHAIBLHOrO YPOBHSL.




[lenbs camocTosiTebHOM pabOThl - CaMOCTOSATENBHO NpUOOpeTaTh HOBbIE
3HAHMS, HCIOJIL3Ysl COBpEeMEeHHble 0o0pa3oBaTelbHbIe TEXHOJIOIMHM, 000011aTh,
oQOpMIIATh, MPEJACTABIATh U JOKIAAbIBATh pe3yJbTaThl BHIMOJHEHHON paloThl, a
TaK)Ke KPUTHYECKH aHaJIM3UPOBaTh MOJIyYEeHHbIE 3HAHUS U apryMEHTHPOBAHO OT-
cTtauBaTh cBoM npemioxenus (OK-7).

CamocTrosTesibHas paboTa HanmpapieHa Ha U3ydyeHHe, 3aKperieHue U yriyo-
JIeHWe OCBOEHHsI yueOHOro MaTepuara.

4.7. KontponbHas padora

Pa3paboTaHHbiM y4eOHBIM IUIAHOM HPEAyCMOTPEHO BBIIOJHEHHE KOH-
TPOJILHON paGoThI MO TPEANIOKEHHOMY IperojaBaTesieM BapuaHTy. Beinonnenue
KOHTPOJILHOW paboThl HANIpaBleHO HAa (GOPMUPOBAHUE CIIOCOOHOCTEN K CaMOCTOs-
TEJILHOMY [MO3HAHHIO M O0YYEHHIO, TIOMCKY JIUTepaTypsl, 0000ueHnI0, odopmie-
HHIO U MPEJICTABJICHUIO OTy4eHHBbIX pe3ynbraToB (OK-7).

5. OGPA30BATEJIBHBIE TEXHOJIOI'MHA

B mpenojaBasuu Kypca UCMONB3YIOTCS NPEUMYIIECTBEHHO TpaJAULMOHHbIE
00pa3oBaTeNbHbIE TEXHOJIOTHH: JIEKIIUH, IPAKTUYECKUE U JJaDOPaTOPHbIE 3aHATHSL.

JleK1MOHHBIM MaTeprall opopMIIeH B BU/I€ NIPE3EHTALMU C UCIOJIL30BAHUEM
cranaapTHoi nporpaMmbl B PowerPoint. Jns neMoHCcTpalMu JIaHHOIO HarJisiHO-
WJUTIOCTPUPOBAHHOIO MaTepuasa JEKIUH UCIIOIb3yeTCs COOTBETCTBYIONIAs arla-
patypa (HOyTOYK, IPOEKTOP).

B pamkax mnpoBejeHMs JIEKUMH, NMPaKTUYECKUX paboT u J1abopaTOpPHOIo
NpakTHKyMa 3arulaHUpoBaH pa3d0p KOHKPETHBIX CUTyalUi C Lelblo (popMUpOBa-
HUSL M pa3BUTHS NpodeccHOHaNbHBIX KOMIETEHIMH Yy 00yd4arolmuxcs, a TakkKe
MPeyCMOTPEHO NPOBE/ICHUE 3aHATUI B aKTUBHON (hopMe (JIEKIIMU-KOHCYIBTAUH,
MpaKTHYECKHEe U JIabopaTopHbIe 3aHATHUS B aKTUBHOM (opme).

ITpu BBIMTOJTHEHUH NMPAKTUYECKUX U J1aO0paTOpHBIX padOT CTy/AEeHTaM BblJla-
eTcs 3alaHus 110 TeMaM IPaKTUKyma coriacHo paboueit nporpammsl. [locie BbI-
IOJIHEHUSI OYepeHONU padoThl MpernojiaBaresb NPOU3BOAUT YCTHBIN OIPOC 110 TIpe-
IpIAyLIEeH padoTe.

C 1enplo aKTUBU3ALMU CaMOCTOSATEIBHON paboThl CTYACHTOB liesiecooOpas-
HO HCIIOJIb30BaHUE oOllepekarolieil camocTositenbHol paboTsl. CTyJleHThl caMo-
CTOSITEILHO HU3Y4YalOT OTAENbHBIE TEMbl, OTJI€JbHBIE BOMNPOCH], JOMNOIHUTENbHYIO
JUTEPATYpy A0 U3YUEHMS] TEOPETUYECKOro Marepuaia, 4To Mo3BOJIsSET Mpero/iaBa-
TEI0 OIEepPeThCs Ha M3Y4eHHBIH cryneHTamMu Martepuan. [Ipu s3Tom BeipabaThiBa-
IOTCS 3HAYMTENbHBIA Oarax 3HaHWM, HABBIKOB U YMEHHH, CIIOCOOHOCTh aHAIU3H-
pOBaTh, OCMBICIIMBATH U OLEHUBATH COBPEMEHHBIE COOBITHS, pemaTh mpodeccro-
HaJbHBIE 3aJ]a4yd Ha OCHOBE €UMHCTBA TEOPUM U NMPAKTHUKH, YTO rapaHTUPYET yC-
HelHoe ocBoeHue npodeccumn.



6. OHUEHOYHBIE CPEJACTBA JIUISI TEKYHIETIO KOHTPO.ISI
YCHEBAEMOCTH, IPOMEXKYTOUYHOM ATTECTALIMU
11O UTOI'AM OCBOEHMUS IUCHUILIMHBI U YYEBHO-

METOJAMYECKOE OBECIIEYEHUE
CAMOCTOSITEJBbHOU PABOTHI CTYAEHTOB

B coorBerctBun ¢ IlonmoxkeHueM O pEWTHHIOBOH cHUCTEMe KOMILIEKCHOM
OLICHKH 3HaHUH CTYJEHTOB Ha OCHOBE HAaOpaHHbIX OAJUIOB, YCIIEBAEMOCTh CTY/IEH-
TOB OLIEHHBAETCS CIEAYIOLIUM 00pa3oMm:

MakcumanbHas cymma 6aiioB, Habupaemast CTYIEHTOM 110 JUCLMITIMHE, 3a-
KpbIBA€MOM CeMeCcTpoBOi arrecranuen, pasaa 100.

B KoHIle cemecTpa 1o JaHHOM JUCHUIUIMHE MPEeIyCMOTpPEHa caya dK3ame-
Ha, U YCIIEBAEMOCTh OINPEIEIAETCS CIEIYIOUMMU OLEHKaM: «OTJIMYHO», «XOpO-
LLIO», «YAOBJIETBOPUTEIEHO» U «HEYAOBIECTBOPUTEIBHO» MO CIIEAYIOLIEH IIKale:

Makcumainbnas cymma (100 GaimioB), Habupaemasi CTyJIEHTOM IO JaHHOM
JUCLUIUIMHE, BKIIOYAET JBE COCTABIISIOIIHE:

IlepBast coctaBisiiomas — OLEHKa MpernojaBaTejieM MTOrOB y4eOHOMH nes-
TEJILHOCTH CTYJICHTa 110 U3Y4YEHHIO AUCLMUIUIMHEI B TeYEHHE ceMecTpa (B CyMMe He
Oosee yuem 60 Ganos). Bropas cocraBnsionias OLUEHKH 110 JUCLUIUIMHE — OLleHKa
3HAaHUM CTyJeHTa Ha 2K3aMmeHe 110 40-0amipHoi mKare.

3ajaHus A0Sl peHTHHT-KOHTPOJIsI
(mecmoevie 3a0aHUs, NPUMEPHbILL 8APUAHM)

PeiiTunr-kourpoas I
1. Jlns rpaHelieHTpUpOBaHHOM KyOUYECKOM pelIeTKH KOOPIMHAIIMOHHOE YUCIIO;
a) K12; 0) K8; B)I'12; r) K6;

2. JIns rpaHeLEeHTPUPOBAHHOW PEMIETKH YMCIO aTOMOB (06a3uc), MpuHaAIIekKAIIUX O/l-
HOI KpUCTAJUIMYECKOIl peleTke, paBHo. ..

a) l; 0) 2; B) 4; r)6;
3. K rtoueuHbIM reeKTaM OTHOCHT. ..

a) BAKaHCHH; 0) KpaeBbIe AUCIOKALINH;

B) IpaHMLIbI pa3zena; I') BHHTOBBIE JUCIIOKALIUH;

4. K nuHelHbIM JedeKTaM OTHOCHAT. ..
a) BAKAHCUU; 0) IMCIOKALIMOHHBIE ATOMBI;
B) IPaHUIIbl pa3jena; ') IUCJIOKAINH;

5. llpenen npoyHOCTH (BpEMEHHOE COMPOTUBIICHUE) ONPEIE/ISAIOT Ha. ..
a) TBepJOMepe; 0) npecce;
B) pa3pblBHOI MalllMHE; I') MASTHUKOBOM KOTIPE;

6. Ha pucyHke 11oKkasaHa cxema U3MEpPEHHUs TBEPJIOCTH 10 METOLY:



a) Bukxepca,
0) bpunemnns,

o 7z B) PokBeiia,
| T r) lllopa
d

. N

A4
7. Meron OTHOCHTCSI K TPYIINE METOAOB M3MEpPEHHUsl TBEPJOCTHU liaparna-
HUEM.

a) bpunens; 6) [Toneau; B) Mooca; r) lllopa;

8. B ueHTpe KpUCTAUIMYECKOTO CIIMTKA ITPH HOPMAJIBHBIX YCIOBUAX OXJIAXKIAEHUA 00pa-
3yl10TCH:

a) cTos104aThle KPUCTAIUIBI; 0) MEKO3EepHUCTBIEC KPUCTAILIBL;

B) KPUCTAJIJIbI PA3IMUHOM (POPMBI; I') pPABHOOCHBIE KPUCTAILIBI;

9. Ludpoii 20TMeyeHa 30Ha ...

a) MEJIKO3EPHUCTHIX KPUCTAJJIOB,
0) cTonduarsIX KpUCTAIIOB,

B) PAaBHOBECHBIX KPUCTAJLIOB,

') pPABHOOCHBIX KPUCTAJIIIOB;

10. Mmeromuecs: HaAIIMCH HA OKYJISIpE MUKPOCKOIIa 0003HAYaroT ...
a) yBEJIMUCHUE; 6) hokycHOE pacCTOSIHHE U YUCIIOBYIO allepTypy;
B) POKYCHOE pacCTOsIHUE; B) YHCIIOBYIO anepTypy;

11. a mnmudoBaHHBIX 00pa3snax BUIHEI ...
a) MopB.l; 0) puckH;  B) 3epHa;  I) HEMETAUIMYECKUE BKIIIOYEHUS;

12. YnpouHeHue MeTasIa B IpoLiecce riacTudeckoit aepopmanun oObacHIeTes ...
a) MOBBIIICHUEM IIACTUYHOCTH;
0) yBenuueHueM 9ucia AeQEeKTOB KPUCTAUIMYECKOr0 CTPOCHHUS;
B) CHIDKEHHEM CONPOTHUBICHUS AedopMaLium;
r) 3aTpyAHEHHBIM JBHIKEHHEM JIMCIIOKALIMI;

13. O6pa3oBanne paBHOOCHBIX 3€peH U3 JeHOPMUPOBAHHBIX KPUCTA/UIOB HaOIIIO1aeTCs
MpH. ..
a) NOJIMIOHU3AIUH; 0) Bo3Bpare; B) 3aKaJIK€; I') pEeKpUCTA/UIN3aLNH;



14. TemnepaTtypa peKpUCTALIM3ALUH [/ CBUHLIA TEXHUYECKOW YMUCTOTHI COCTABIISET:
a) 87°C, 6) 20°C; B) -33°C, r) 600°C;

15. da30BbIii cOCTaB CILIaBa, coxeprkauiero 95% Sn u 5% Zn, npu Temmneparype 210°C:

I‘»'C sy gor—r 1
1 { 1 1 " 'm’
- | n """ a) xxugxas dasa,
T //‘ 0) xuakas pa3za u KpucTauisl Zn,
0 |- oo . B)xwujakas ga3a u KpucTaisl Sn,
A | A+ ') MEXaHUYecKass CMeCh KpUCTAILIIOB Zn 1 Sn.
SN gt 0 R R
26043 5 ]
U4t P 1T " Fe Zn i -
59 ‘ 1
100 L] — .
W A% Wm0 W B W

PeiiTnur-kontpoas 11
1. Crpykrypa, npeacrasisiomas coboi cmech GeppuTa v EMEHTHTA, Ha3bIBACTCS. ..
a) ayCTCHUTOM; 0) nepauToMm; B) MAPTEHCUTOM;  T) JieaeOypuToM;

2. IlpencraBieHHas MUKPOCTPYKTYpa CTalM SABIACTCS ...

a) MJIACTUHYATHIM MEPIIUTOM;
0) beppurom;

B) 3€PHUCTBIM IIEPIIUTOM;

') QyCTEHUTOM;

o s -_."‘.ﬁ’-,,'-g'-:‘ a) cephlii UyTYH;

I L SR .
-f\" * "'-k"' 6) Geabiii uyryn;
F- A S I8 B) BEICOKOIIPOYHBII Uy TYH;

(o i r') KOBKHUIi 4yIyH;

4. TlpencraBieHHas MUKPOCTPYKTypa SIBISETCS ....

a) JOIBTEKTUYECKUM OEJIbIM YyTyHOM;

0) cepbIM UYTYHOM Ha GEppHUTO-NIEPIUTHOM OCHOBE,;
B) KOBKMM 4YYT'YHOM Ha ()EpPUTHOMN OCHOBE;

I') YIJIEpOJUCTOM CTaNIbIO;

5. Tlpuemnemas cTaib Ajs U3TOTOBJIEHUS MOJIOTKA — 9TO. ..



a) Y12; 0) V7, B) P9; r) X12M;

6. W3 HwKkenpuBelEHHBIX BBICOKOKAYECTBEHHOW KOHCTPYKIMOHHOMN CTAlblO SIBJIACTCS
CTallb...

a)Y12; 0) P18; B) 30XI'CHA; r) 60C2;
7. W3 HMXKeNnpHUBEJICHHBIX Kaue€CTBEHHON KOHCTPYKLIMOHHOM CTAJIBIO SIBJSETCS CTAb. ..
a) ¥12: 0) Ct3km; B) A40; r) 60;
8. Crpykrypa cranu 45 nocje MnoixHoro OTKUraA. ..
a) Gepput + nepaut; 0) LEMEHTHUT + NEepPJIUT;
B) OCHHUT; ') MAPTEHCUT;

9. Juddy3uonHsIit 0OTHKUT (TOMOTEHU3ALIUSA). . .
a) poBoaUTCs 1pu Temreparypax Ha 30 — 50°C npeBbIIAIOIIKMX TEMIIEPATypPy COU-
IyC CILIaBa;
0) aT0 Tepmuueckas o0paboTka, 3aKIIOUYAIONIA’CSH B HArpeBe CTaJM BbILIE JIMHUHU
GSE u nocneayomum OXJIaXKIeHUH Ha BO31YXe€;
B) MPOTEKAET 3HAYUTEIBHO OBICTpEE B CIIUTKAX M OTIMBKAX OONBUIOTO CEYEHHUS;
r) 9TO TepmMuueckas oOpaboTKa, MPOBOAMMAs C LIEJIBIO YCTPAHEHHS JCHIPUTHOMN JIU-
KBaluu npu temneparype 1100-1200°C;

10. DBTEKTUYECKUIl UYT'YH COAEPIKUT YIJIEPOJl B KOJIMYECTBE. ..
a) 4,0%; 0) 2,14%;
B) 3.,0%:; r) 4,3%;

11. CrutaB mapku CH25 npeacrasiseTr coOOM. ...
a) Cepblil UyryH C MUHHMaJIbHBIM 3HAUEHUEM TpeJiesia MPOUYHOCTH
npu pactsokenun 250 MIla;
©) cepblil 4yryH ¢ MUHMMaJIbHBIM OTHOCUTENIBHBIM yUIMHEHHEM 25%);
B) CEpBIif YYI'yH ¢ cofepikaHueM yriaepoaa 2,5%;
r) cTalb yIIepOAUCTYIO, coaepxkaiuyto 0,25% yrinepona;

12. Mapka uHCTpyMEHTaIBHOM JerupoBanHoi cranu cocrasa 0,9% C, 0,8% Cr, 0,8%W,
1,0% Mn —370...
a) 09XBI; 0) 90XBI"; B) 9XBI; r)9XTI;

13.CrnutaB P6MS nipencrasisier codoii. ..
a) KOHCTPYKIIMOHHYIO CTallb, coziepikalryto okoio 6 % C u oxono 5 % Mo;
0) KOHCTPYKLIMOHHYIO CTallb, coaepxkauryto okosno 0,6 % C u okono 5 % Mn;
B) OBICTPOPEKYIIYIO CTallb, COAEpsKaILyt0 0Ko10 6% W u okono 5 % Mo;

I') HHCTPYMEHTAIBHYIO CTallb, coaepxkauryto okoo 0,6 % C u oxoso 5% Mo;

14. CriiaB cucTeMBbl MEJb — IIMHK Ha3bIBAETCA. ..
a) OpoH30li; 0) MEJIBXUOPOM; B) HEH3WILOEPOM; T') JIAaTYHBIO;

15. OCHOBHBIE XapaKTEPUCTUKHU aIIOMUHHS — 3TO. ..

a) BBICOKas IUIOTHOCTb, BBICOKAsh TEIUIONPOBOJHOCTH, BBICOKAsh KOPPO3MOHHAs CTOI-
KOCTB;

0) Manas II0THOCTH, HU3Kas TEIUIONPOBOIHOCTh, HU3Kas KOPPO3UOHHAS CTOMKOCTh;



B) MaJias IJIOTHOCTE, BEICOKAs TEIIONPOBOAHOCTE, BEICOKasA KOPPO3HOHHAN CTOMKOCTB;
F) Majias IJIOTHOCTh, BbICOKAs TEIIOIPOBOJAHOCTE, HU3KasA KOPPO3HOHHAA CTOMKOCTE.

PeiiTunr-koutTpoJs 111
1. Tlonmumepsi, 0GpaTUMO 3aTBEpACBAIOILME NIPU OXJIAKIECHUH 0€3 NMPOTeKaHUs XUMNYe-
CKMX peakLyi, Ha3bIBaloT. ..

a) TEPMOIIaCTUYHBIMH; 0) amopdHBIMU;
B) TEPMOPEAKTUBHBIMHU,; I') KPUCTAJIMYECKUMU;

2. HemocTtaTkoM IiacTMace sBJISeTCH. ..
a) IJ10Xast TEXHOJIOIHYHOCTE; 0) BBICOKAsi CTOUMOCTD;
B) CKJIOHHOCTb K CTAPEHHIO; I') BBICOKAs TIOTHOCTb;

3. Jlns ByJKaHM3alMK KaydyKOB IIMPOKO HCHOIB3YIOT. ..
a) aHTHOKCHIaHTBI; 0) cepy: B) mapaduH; I) TaJIbK.

4. OO6bBekTs ¢ pazMepoM 1-10 HM B mocsieHee BpeMsi Ha3bIBAIOT ...
a) HAHOYACTULIAMH; 0) KIacTepamu;
B) HaHO-(YJIbTPAAUCIICPCHBIMH ) TIOPOILKAMH, r) rpaHyJiaMu;

5. CBOMCTBO JUTEHHLIX CIUIABOB YMEHBIIATL OOBEM IIPH 3aTBEPACBAHNN U OXJIAKICHUU
Ha3bIBAETCA. ..

a) )HUJIKOTEKYUYEeCThIO; 0) ycaaxoii;

B) PEKpUCTAUIN3ALIUEH, r) KpUCTAJLNIN3ALIUEH;

6. JUIsi KOHTPOJIS YPOBHS METALIA, 3AJIMBAEMOTO B JIMTEHHYIO MOJIOCTh (HOPMBI, MPEIHa-
3HaYeH CJICAYIOIIHIA 2JIEMEHT JIMTHUKOBOM CHCTEMBI -

a) BBIIOP; 0) HIIaKOYJIOBUTEIb;

B) CTOSIK; ') IUTaTEb;

7. TlpucnocobieHneM, pu MOMOIIH KOTOPOTo B IMTEHHON (Gopme Moy aioT Mo10CTh,
OIU3KYIO 110 popMe U pazMepaM K KOHQUryparun OTIIMBKY ABJIACTCA. ..

a) MOJIENb; 0) CTep:KEHb;

B) OIOKAQ; I) CTOSIK;

8. OGpaboTKa METAIOB JaBICHHEM OCHOBaHA HA MEXaHUYECKOM CBOHCTBE. ..
a) POYHOCTH; 0) TBepaOCTH;
B) IJIaCTUYHOCTH; ) XpYNKOCTH;

9. TexHOIOrMYECKHE MPOLECCHl U3MEHEHU GOPMBI M pa3sMepOB 3ar0TOBOK IMOJ ACHCT-
BHEM BHELIHUX CHJI, BBI3bIBAIOIMX IUIACTHYECKYIO Ae(OopMaLuio, Ha3bIBAKOTCH. . .

a) CBapKoii; 6) TepmMuyeckoit 06paboTKOiA;

B) JIUTHEM; r) 00paboTKOI METAJIJIOB 1aBJICHUEM;

10. OCHOBHBIMYM HHCTPYMEHTAMH IIPH NIPOKATKE SIBJISIOTCA. ...
a) [TaMIIbl; 0) MOJIOTHI;
B) MATpPHULBL; I') BaJIKH;

11. Crioco6HOCTE MeTania 00pa30BbIBATH KAYECTBEHHOE CBApHOE COCAMHEHHME Ha3bIBa-
eTCH. ;.



a) IUIaCTUYHOCTHIO; 0) 3aKaIMBaeMOCTEHIO;

B) CBapUBaEMOCTBIO; I') IPOKATIMBAEMOCTBIO;

12. Kaxkoit marepuan obajnaer Jyuuiei cBapuBaeMoCcThIO?. . .
a) 4yryH; 0) HU3KOYTJIEPOAUCTAs CTAJIb;
B) ME/IHbIE CIUIABBI, I') HU3KOJIErMpOBaHHAS CTalIb;

13. PyuHy10 1yroBylo cBapKy Lieaecoo0pa3HO NpUMEHATD VIS ...
a) YBEIMYEHHs IIPOU30IUTEIBbHOCTH CBAPKHU;
0) BBITTOJIHEHHUS LIBOB MPOU3BOJILHON (OPMBI;
B) YJIYYIlIEHUS KaUeCTBA CBAPHBIX LLBOB;
I') CBApKH W3/IE/INI U3 AIFOMUHHEBBIX M MEIHBIX CIUIABOB;

14. JTnsa o6TaunBaHus HapyKHOH LIMIMHAPUYECKON MMOBEPXHOCTHU MpU 00paboTKe Ha TO-
KapHO-BHHTOPE3HBIX CTaHKaX MCIOIb3YIOT
a) MOAPE3HOMN pe3el; 0) pacTouHOI1 pesel;
B) NIPOXO/IHOM YIIOPHBIIA; r) hacoHHBII pe3elr;

15. Onepanus 1o yBeIMYEHHIO OTBEPCTHUS, MPOBOANMAs Ha CBEPJIMIIBHOM CTaHKE, Ha3bl-
BAaeTCH. ..
a) ¢hpesepoBaHueM; 6) uuudosanuem;
B) TOUCHHUEM; I') pacCBEpJIMBAHHEM,

IK3amMeHa HHOHHBLIE€ BOIIPOCHI

I yactb: «MaTepuasioBegenune»

1. Knaccubukanuss marepuanoB. Kpucrannnueckoe crpoenue metamnos. [Jle-
dexTbl KpucTasuMueckoil pemerku. Kpaessle 1 BUHTOBBIE JUC/IOKaLUK. Teopernueckas
U peajibHasi IPOYHOCTb.

2. Mexanuueckue cpoiictBa. Kpusas negopmanun (s pactsokenus). [Ipouno-
CTHBIE XapaKTEPUCTUKH.

3. Merojbl U3MepeHHs TBEpAOCTH: MeTojabl bpunenns, Poxseiuia, Bukkepca,
MHUKpoTBepocTh, [loapau, [llopa, Mooca.

4. Crpykrypa. MUKpOCTPYKTYpHBIH aHann3. MakpOoCTpyKTypHbII aHalu3.

5. PEHTreHOCTPYKTYpHOE HCCIIeJOBAaHUE METAIJIOB. BO3HMKHOBEHHME pEHTIE-
HOBCKHUX Jydeil. OG0opy10BaHUE, UCIIONB3YEMOE IIPH PEHTIEHOCTPYKTYPHOM aHaJIHu3e.

6. BiusHue Hakiena Ha cBoiicTBa MeTa/uloB. Mcrnonib30BaHue HaKIIENa B Mallly-
HocTpoeHuu. Paspyinenne Metamia. CBepXIUIaCTUYHOCTh MaTepuasnoB. Biausanue temiie-
paTyphl Ha CTPYKTYpPY M CBOiCTBa 1e(OPMUPOBAHHOIO METaJLIa.

7. 3aKkoHBI KpUCTALIU3alUU MeTautoB. CBoOOAHAs 3Heprus U sHTponus. CKpbl-
Tas TEIUIOTa KpuUcTauIM3auuud. AMOp(HBIE METalIbl. YIIPaBIE€HHUE pasMEPOM 3€pHA.
CrtpoeHue KpUCTaIIMYECKOr0 CIIUTKA.

8. Bunm crutaBos. [paswio ¢as. [Toctpoenne auarpamm cocrosHus. Jnarpam-
Ma COCTOSTHHUSL IBOMHOIO CILIaBa ¢ IOJIHOW HEPACTBOPUMOCTLIO.

9. JIuarpamMmel COCTOSHUSA JBOWHOIrO CIUIaBa: ¢ IMOJHOM pacCTBOPUMOCTHIO, C OI-
paHMYCHHOU MOCTOSIHHOM pacTBOPUMOCTHIO U C OTPAHMYEHHOU IMEPEMEHHOW PACTBOPH-
MOCTBIO.



10. JlmarpamMMbl COCTOSIHHMS JBOMHOrO CIUIaBa: ¢ MOJUMOP(HBIMU MPEeBpaILCHHUS-
MU U XMMHAYECKOTro coequHeHus. CBsa3b MEXKIy CBOMCTBAMMU CILJIABOB M TUIIOM JUarpamMmm
COCTOSIHUSL.

11. XKenezo. Ilonumopdusm xenesa. uarpamMma cOCTOsSIHUSI CIUIABOB JKeje3a ¢
yTIepoJoM. YTIepoucThie cTaau. YyryHsl.

12. dazoBble npeBpalleHus B CTAIAX NPU HArpeBEe U OXJAXKICHUHU. AycTeHU3a-
1151, NEPJIMTHOE U MAapTEHCUTHOE npeBpauleHus. [Ipespaienne npu ornycke.

13. Ilpaxtuka TepmooOpaboTku cranu. TexHonorusi HarpeBa. OTIKUT CTAJIU U €TI0
BJIMSIHME HA CTPYKTYPY M CBOMCTBA. 3aKaliKa yIIepOJUCThIX cTanei. OTIycK crajei.

14. Xumuxo-tepmuueckas o0paboTka CTaJM: OCHOBHBIE 3aKOHOMEPHOCTH, Lie-
MEHTaLMs, a30TUPOBAaHUE, IMAHUPOBAHUE, HUTPOLIEMEHTALIMS, CUIIMLIUPOBaHKE, OOpUpPO-
BaHue. J{uppy3noHHas MeTa/uIM3aLUsi: XpOMUPOBAHUE U ATUTUPOBAHUE.

15. OcHOBBI JerupoBaHus cTajid. BiusHue Jerupyromux 3J1eMEHTOB Ha CTPYKTY-
py u cBoiictBa cranu. Knaccudukauusa nerupoBaHHbIx ctaneil. OcobeHHocTH TepMOo00-
paboTKHU JIErMPOBaHHBIX CTAJIEH.

16. Menp, ee cBoiictBa U 00siacTh NpUMEHEHUsS. MeIHO-HUKEIEBLIC CIUIABBL.
bpon3el. Jlatynu. [Ipumenenne MeIHBIX CIUIaBOB.

17. AmomuHuii, ero cpoiicrea u 00sacTh npuMeHeHus. Jlureitnsie u gepopmu-
pyeMble aTIOMHHHUEBHIE cruiaBbl. JlypalioMuHbl M HMX TepMoobOpaborka. Ilpumenenue
QIOMUHHEBBIX CILJIABOB.

18. Twuran, ero cpoiicTBa u obsnacts npumeHeHus. Kiaccudukaius TUTaHOBBIX
CIUIAaBOB U MX IIPUMEHEHHE.

19. O6mas xapaktepucTuka u kinaccudukauusa. CTpoeHue, CBOHCTBA U IPUMEHE-
HHME KOMITO3UIIMOHHBIX MaTepHaloB.

20. HanocrtpykrypHbsie MaTepuanbl. O0mas XxapakTepucTHKa, CBONCTBA U IIpUMe-
HEHUE HAHOCTPYKTYPHBIX MaT€pHUaJIOB.

21. Ilnactmaccel, uX 0cOOEHHOCTH M 00JACTH IPUMEHEHUs] B KauecTBE KOHCT-
pykuuonHoro marepuana. CocraB mactmacce. Hanoanurenu miactmace. Kiaccuduka-
nus riactmace. CBoiicTBa M 00s1acTh NPUMEHEHUS TEPMOIUIACTUYECKUX U TEpMOpeaK-
TUBHBIX IIaCTMAcCC.

22. Pesunsl, ux ocobeHHOCTH M oOnactu npumeHeHus. Bynkanusanms. Cocras
pe3unsl. Knaccudukauys pe3uHOBBIX MaTepHalIOB.

23. Kepamuueckue Marepuasl.
24. Matepuaiisl, IPUMEHIEMBbIE B aBTOMOONIIECTPOCHHUH.
25. OO01mue peKkoMEeHAAIMH 110 BBIOOPY MaTepHallbl.

Il yacTp: TexHOMOrHsl KOHCTPYKIHOHHBIX MATEPHAJIOB

1. OcHoBHBIE METOABI MOJXy4eHHs TBepAbiX Tes. Kiaccupukaums MeToa0B 10-
JIyYEHHUS 3aTOTOBOK.

2. Cymnoctbs 00paboTKM MeTauloB JaBiaeHueM. Buapl oOpaboTku MeTamios
JIABIICHHUEM.

3. TIpokaTHOE MPOM3BOJCTBO: CYLIHOCTh, CXEMBI, 00JaCTh IIPUMEHEHHS.

4. KoBka: CyIIHOCTb, OCHOBHBIE OIlEpaIMH, IPUMEHACMbIN HHCTPYMEHT.

5. OObemHas MTAMIIOBKA: CYIHOCTh, CXEMBbI, 00J1aCTh IPUMEHEHUS.

6. JIucToBas MITaMIIOBKA: CYLIHOCTh, OCHOBHBIE OllEepaluy, 000py10BaHKE.



7. CyWHOCTb JUTEHHOrO MPOU3BOACTBA. DJIEMEHTHI JUTEHHOH popmbl. JIuTeii-
Hele cBoiicTBa. JledekThl.

8. M3rorosieHue OTJIIMBOK B MecuaHbIX (Gopmax.

9. Jlutbe B 000/104KOBBIE (DOPMBI. JINTBE 1O BHITUIABIISIEMBIM MOJCIIAM.

10. Jlutee B KokuIb. LlenTpobeskHoe nmurbe. JInThe moj qaBieHueM.

11. Caapusaemoctsb craneii. Coiictsa qyru. VicrouHukyn cBapouyHOro Toka v UX
XapaKTepPUCTUKH. THITbI CBAPHBIX LIBOB U COCIMHEHUH.

12. Pyunas ayroBasi CBapKa: CyI[HOCTb, CXeMbI, 00JIACTh NPUMEHEHHL.

13. ABromarnyeckas cBapka moj (JocoM: CYIIHOCTb, CXEMBbI, 00J1acTh NpUMe-
HEHHUS.

14. Csapka B cpeje 3allMTHBIX ra3oB, ra3oBas CBapKa: CyLIHOCTb, CXEMBL, 00-
J1acTh NPUMEHEHHMS.

15. TlnazmeHHas, JIEKTPOLIAKOBas, JJICKTPOHHO-JIyueBas CBapka: CYyIIHOCTB,
cxeMbl, 00J1aCTh NPUMEHEHHS CBApKH.

16. DeKTPOKOHTAKTHASI CTBIKOBAafA, TOYECYHAs, IIOBHAs CBApKa: CyHIHOCTB, CXe-
MBI, 001aCTh IPUMEHEHHS.

17. TMpunou. CyIHOCTb U CXeMa MalKu.

18. Kiaccuukauus ABWKEHNH B METAIOPEKYIIUX cTaHkax. Merozel popmo-
06pa30BaHus TIOBEPXHOCTE(l eTaneil MaluH. DIEMEHTbI PEXUMa PE3anusl.

19. O6paboTKa 3aroTOBOK Ha TOKAPHBIX CTaHKaX. CXeMbl, MHCTPYMEHT, obopy-
JI0BaHME, BUBI paboT.

20. O6paboTKa 3aroTOBOK Ha CBEPIMIBHBIX CTaHKaX. CXeMBbl, HHCTPYMEHT, 000-
py/loBaHue, BUJbl pador.

21. O6paboTka 3aroToBOK Ha (pe3epHbIX cTaHKaxX. CXeMbl, HHCTPYMEHT, obopy-
JIOBaHHUE, BUJBI padoT.

22. O6paborka mANpOBaIbHEIX cTaHKaX. CXeMBI, MHCTPYMEHT, 000pyJ0BaHuE,
BU/IBI padoOT.

23. Mertoasl 0Taen04HONi 00pabOTKH.

24. KnaccubuKanus TEXHOIOTHYECKHX JIa3epOB M UX yCTPOMCTBO; BOMPOCHI JIa-
3epHOIi pe3Ku, CBApKH U J1a3epHOi 00paboTKU MOBEPXHOCTEN.

PACILIU®POBATL VIJIEPOJUCTBHIE U JIETMUPOBAHHBIE CTAJIM, YY-
I'VHBI, IBETHBIE CITJIABBI:
Hanpumep: 12X2H4A, A20, K430-6, JIO59-1 u ap.

TeMbl JJIsl CAMOCTOSATEIbHOM padOTHI

Pasoen 1. Beeoenue. Knaccugpuxayus mamepuanos. Kpucmainuieckoe cmpoerue
Memainnoe.

Tema 1.2. KpaeBble U BUHTOBBIE AMCIIOKAMU. TeopeTnyeckas u peanbHasi Mpoy-
HOCTb.

Paszoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. Mexanuueckue cBoiicTBa. Kpusas aedopmarmu (ans pacTsKeHHs).
[Ipo4HOCTHBIE XapPAKTEPUCTUKH.

Tema 2.2. MakpOoCTpYKTypHBIH aHAJIU3.



Tema 2.3. O6opynoBanue, HCIOAB3yEMOE NIPH PEHTTCHOCTPYKTYPHOM aHaIU3e.

Pasoen 3. IInacmuueckas oeghopmayus u pekpucmaiiuzayus Memaiios.

Tema 3.1. BausHue Hakiena Ha cBoiicTBa MeTau1oB. McCrioiip30BaHue HaKena B
MalIUHOCTpOeHUHU. Paspyienue metauia. CBEpXIUIaCTUYHOCTh MAaTEPUATIOB.

Tema 3.2. BiusiHue Temnepatypsl Ha CTPYKTYpPY U CBOMCTBa J1e(OPMUPOBAHHOTO
MeTala.

Pa3zoen 4. 3axonvl kpucmaniuszayuu Memanios.

Tema 4.1. 3axkonsl kpuctayusanuu MetauioB. CBoOoaHAS JHEPTUS M YHTPOITHSL.
CkpsITas Temiora Kpuctaiauzauud. AMop(QHbEIE METAILIbL.

Tewma 4.2. Ynpasnenue pazmepom 3epHa. CTpO€HHE KPUCTAUIMYECKOTO CIIUTKA.

Paszoen 5. Ocnoebr meopuu cnnaeos.

Tema 5.2. JIlnarpaMMbl COCTOSIHUS IBOMHBIX CIU1aBoB. [IpaBuiio oTpes3kos.

Tema 5.3. IlpaBmio KypnakoBa. CBsi3b MEXAYy TUIIOM AMAarpaMMbl COCTOSHMS
JBOMHBIX CIUIABOB U CBOMCTBAMH CILIABOB.

Paszoen 6. Cnnaeol na ocroee dcenesa.

Tema 6.2. Yrnepoauctele ctainu. YyryHsl.

Tema 6.3. Teopus U npakTHKa TEPMUYECKON 0OpaOOTKU yriIepOAUCTHIX CTAICH.

Tema 6.4. OcHOBBI JerupoBaHHus CTald. BiusHue nerupyrommx 3J€MEHTOB Ha
CTPYKTYpy M cBoiicTBa crainu. Knaccudukanus jerupoaHHbIX craneil. OcoOeHHOCTH
TepMOOOPabOTKU JIETMPOBAHHBIX CTAJIEH.

Pazoen 7. L|eemHnvie memanivl U CNIAsoL.

Tema 7.1. Menp, e cBolicTBa U 001acTh IPUMEHEHUs. MeaHO-HUKENEBBIE CILa-
Bbl. bpon3sl. Jlatynu. [IpuMenenue MeIHBIX CILJIABOB.

Tema 7.2. AMOMUHUIA, €ero CBOWCTBa U 00NAacTh NpumeHeHus. Jluteiinesie u Je-
(bopMupyeMbIe aTFOMUHHUEBBIE CIlIaBbl. JlypamoMunsl U ux tepmoobpadorka. [Ipumene-
HUE ATFOMUHHUEBBIX CILIABOB.

Tema 7.3. Turan, ero cBoiictBa u obsacte npumeHenus. Knaccudukanus tura-
HOBBIX CILIABOB U MX NPUMEHEHHUE.

Pasoen 8. KomnozuyuonHvie mamepuanol.

Tema 8.1. OOmas xapakrepucTuka W kimaccupukanums. CTtpoeHue, CBoOiicTBa U
NPUMEHEHUE KOMITO3ULIMOHHBIX MaTepUaJIOB.

Pazoen 9. HanocmpykmypHusle mamepuansl. Hememannuueckue mamepuaiol

Tema 9.1. HanoctpykrypHbie mMarepuasisl. OOmias XapaKTepuUCTHKa, CBOWCTBAa M
NPUMEHEHUE HAHOCTPYKTYPHBIX MaTepHaoB.

Tema 9.2. ITmacTMaccel, UX 0OCOOCHHOCTU U 00J1aCTU NPUMEHEHHUS B KAYECTBE KOH-
crpykuuonHoro matrepuana. CocraB mnactmace. Hanonnurenn nactmace. Knacendu-
Karus mactMace. CBoiictBa U 00J1aCTh TPUMEHEHHS TEPMOILIACTUUECKUX U TEPMOpEaK-
TUBHBIX IJIACTMACC.

Tema 9.3. Pesunbl, ux oco6eHHOCTH U 00JgacTi npumeHenus. Bynkanusauus. Co-
craB pe3unbl. Kilaccudukanus pe3suHOBBIX MaTepHAIIOB.

Tewma 9.4. Kepamuueckue MaTepuasbl.

Tema 9.5. Matepuassl, IpUMEHSIEMBIE B aBTOMOOMIIECTPOCHHH.

Paszoen 10. Buibop mamepuanos.

Tema 10.1. O6mume pexoMeH 1aliuy o BEIOOPY MaTepHallbl.

Paszoen 11. Ocnogwbl 06pabomxu memannoe 0aeneHuem.

Tema 11.3. KoBKka: CyIIHOCTb, OCHOBHBIE OI€paLliy, IPUMEHAEMBI HHCTPYMEHT.



Tema 11.4. OGbeMHas IITAMIIOBKA: CYIIHOCTB, CXEMbI, 00JacTh NPUMEHEHHUS.
JIucToBas 1ITaMIIOBKA: CYUIHOCTh, OCHOBHBIE ONIEpaluu, 000pya10BaHue.
Paszoen 12. OcHobl numetiHo2o npoussoocmeda.

Tema 12.1. CymHOCTh JUTEHHOIO MPOM3BOJCTBA. DJIEMEHTHI JIMTEHHONH (GOPMBI.
Jlureitnble crolicTBa. JledexTol.

Tema 12.2. I3roToB/IeHHE OTIMBOK B leCYaHbIX (opmax.

Tema 12.3. I3roToBlIeHHE OTIMBOK CIIELMANBHBIMU CIIOCO0AMU JIUThH.

Pasoen 13. Ceapouroe npouz600cmeo.

Tema 13.1. CoiictBa ayru. ICTOYHMKH CBApOYHOTO TOKA U UX XapaKTEPUCTHUKH.

Tema 13.2. Pyunas gyrosasi cBapKa: CyL[HOCTb, CXEMBI, 00J1aCTh IPUMEHEHHMSI.

Tema 13.2. CymHoCTb, CXeMbl, 001acTh NMPUMEHEHUs CBapKU: NoJ (urocom, B
cpelle 3alMTHBIX a30B, IUIa3MEHHOM, 3JIEKTPOILIAKOBOM, 3JIEKTPOHHO-Ty4YEBOM, raso-
BO#, 3JIEKTPOKOHTAKTHON CTBIKOBOM, TOUEYHOI, IIIOBHOM.

Paszoen 14. Ochoebi 06padomku Memanios pesaHuem.

Tema 14.1. Knaccuduxarms ABHKEHHM B METAJUIOPEKYIIMX CcTaHKax. Merto/bl
(popMooOpa3zoBaHus MOBEPXHOCTEH JeTanel MalnH. DIEMEHTBI PeXKUMA PE3aHHUS.

Tema 14.2. O6pabGoTka 3aroTOBOK Ha TOKAPHBIX, CBEPIMIBHBIX, (pE3epHBIX W
uunpoBaIbHBIX CTaHKax. CXeMbl, HHCTPYMEHT, 00opyaoBanue, BU/bI pabor. MeTozbl
OT/1e10YHOI 00paboTKH.

3amaHus HA KOHTPOJbHYIO padoTy

Bapuaunr Ne 1

1. HapucyiiTe cTpoeHHe JUTOr0 KPUCTALIMYECKOro ciurTka. OINMUIINTE BIUSHUE
peanbHO# cpesl Ha GOpMy KPHCTAILIOB.

2. OOGBACHUTE CYIIHOCTh Ipolecca NOJUroHusaluu. Paccuurante Temneparypy
PEKPUCTAIM3ALMU JUIs MEIU TEXHUYECKOM YUCTOTHI.

3. Jleranu MamuH u3 cranu 40 3aKaleHsl: OJHU - ¢ Temnepatypbl 760 °C, npyrue -
¢ Temneparypsl 840 OC. YkaxuTe npaBUIBHBIN PEXKUM 3aKalIKH, HCIIOIB3YS AUArPAMMY
kKene3o-eMeHTuT. Kakue M3 MaHHBIX Jeranell UMerT 0ojiee BBICOKYIO TBEPAOCTh H
JydIIMe 3KCIUTyaTalMOHHbIe XapaKTepucTUKU. [IpeiokuTe BU OTIIyCKa MPHUMEHUMBIH
JUIS IAHHOM CTaJu.

Bapuaur Ne 2
1. HauepTute 06beMHO LIEHTPUPOBAHHYIO KyOMYECKYIO PELIETKY, ONpPEICIUTE KO-
OpJMHALMOHHOE YUCIIO U TUIOTHOCTH YIIAKOBKH.
2. CyIHOCTb HaKJIena, ero NpakTuYeCcKoe UCIOIb30BAHKE.
3. [Ipu mpoBeIEHUH TEPMUUECKOI 00paGOTKM Bajia, H3TOTOBJIEHHOTO U3 CTalu 45,
6bU1a BEIMONHEHa 3aKkaika ¢ 760 °C. IIpaBuibHO Jiu Gblla BEIGpaHa TeMIepaTypa 3aKal-
ku? OGocHyiiTe cBoe pelnenue. Kakosa CTpyKTypa Bajla 1ocjie JaHHOH TepMooOpaboTKy.

Bapuant Ne 3
1. OnumuTe YCJAOBUS TONYYEHUs MENKO3EPHUCTOM CTPYKTYPBI TpU CaMONpOus-
BOJILHO Pa3BUBAIOLLEHCSA KPUCTAJUIU3ALIUH.



2. OnMIINTEe TOYSUHBIE HECOBEPIIEHCTBA KPUCTATMYECKOro cTpoeHus. UTto Takoe
JMCIIOKALMU U K KAKOMY BUJLY HECOBEPIIEHCTB OHM OTHOCATCsA? OOBACHUTE UX BIUSAHHE
Ha CBOMCTBA MeTajlia.

3. Merunkn u3 cramn Y 10A 3akanesi: ofum - ¢ Temneparypsi 760 °C, apyrue - ¢
Ttemnepatypsl 840 C. Wcnonp3ys auMarpaMMy SKene30-IeMEHTHUT, yKaKHTE TPaBUIbHbIH
pexum 3akanku. Kakoii U3 9THX HHCTPYMEHTOB OyzieT uMeTh Oosiee BhICOKYIO TBEPAOCTD
M M3HOCOCTOMKOCTH, @ COOTBETCTBEHHO JIyUlHME JKCILIyaTallMOHHBIC XapaKTepUCTUKH,
IPEIOKUTE BUJL OTITyCKa JUlsl IJAaHHOM CTalTH.

Bapuant Ne 4
1. IMocTpoiiTe KpUBYIO Harpesa /Ul MeH (C NPUMEHEHUEM NpaBuiia pas).
2. Yto Takoe KpUTHYECKas CTeneHs aedpopmanuu?
3. OGBACHUTE NMPUYMHBI BO3HUKHOBEHMs HampsikeHui npu 3akanke. Kakue ge-
(eKTBl MOTyT BOSHMKHYTH 1pu 3ToM? KakuM 00pa3oM MOXKHO Mpe0TBPATUTD obOpasoBa-
HUE 3aKaJIOYHBIX TPELUH?

Bapuanr Ne 5
1. OnMImmTe CTPOEHHE U OCHOBHBIE XapaKTEPUCTHKN KPHCTAIIMYECKOH PELIETKA
cepebpa (mapameTphl, KOOpAMHALMOHHOE YMCIO, IVIOTHOCTE YIAaKOBKH).
2. OnuIIuTe MeXaHU3MBI YIIPYTOil U IJIaCTHYECKOH e opMariu.
3. B mporecce ropsyeil KOBKM CTalbHas JeTalb XpYNKO paspyuimiack. B uem
BO3MOYKHAs! IPHUMHA paspyuenus? Kak npeaoTBpatuTs 3T0T BUA Opaka?

Bapuanrt Ne 6
1. Kak BAusieT CTENeHb INMEPEOXTAXKICHHUs Ha YUCIIO LEHTPOB KPHCTAJIM3ANH,
CKOPOCTh POCTa KPHCTAJLIOB M pa3Mepsl 3epHa?
2. OnuiuTe BIMSHUE HArpeBa HA CTPOGHUE M CBOMCTBA J€()OPMUPOBAHHOIO Me-
TajIa.
3. OnUIIUTe MEXaHU3MBl OeHHUTHOTO npeBpalleHus. CpaBHUTE MUKPOCTPYKTYPY
BEPXHETO M HWKHEro OEHHUTOB.

Bapuant Ne 7

1. OnuiuTe ABICHUE NOTUMOPHH3MA B NPUIIOKEHUH K XKeJIe3y, a TAKIKE CTPOCHHE
M OCHOBHBIE XapAKTEPUCTUKH KPHCTAITMYECKON perieTku (IapaMeTpel, KOOpAMHALMOH-
HOE UKCIIO, IUTOTHOCTD YIIAKOBKM) JUIS TPaHELIeHTPUPOBAHHON KyOn4IeCcKoi OpHEHTALMH.

2. Jlnsg 4ero MpUMEHSIETCS OTKUI B IPOLECCE M3rOTOBICHUS X0JIOJTHOKATaHOM
cTasibHOM JtleHTs? Kak Ha3bIBaeTCs TAKOM BUJ OTXKUIa?

3. CTasbHOM phIYar y 9KCKaBaTopa CIOMAJCs B MOPO3HYIO rorofy. B uem Moxer
OBITH IPUYHUHA TOJIOMKH?

Bapuant Ne 8
1. OnuuMTe CTPOSHHUE U OCHOBHBIE XapAKTEPUCTUKH KPUCTALINYECKOH PEIIETKA
MarHus (apamMeTpsl, KOOPAMHALIOHHOE YHCIIO, IVIOTHOCTD YIIAKOBKH).
2. Yro TaKoe Temreparypa nopora pekpucraumzauun? Kax oHa omnpesensiercs?
OnpefeuTe TeMIepaTypy PeKpUCTAILIM3ALNHI JUIS YUCTOH ME/IH.



3. Crans 60 mojBepranach 3akajnke ¢ Temnepatypsl 760 OC u 840 °C. Onummre
NpeBpaLleHus, TPOUCXOIALINE TIPU JAHHBIX PEKMMaX 3aKajlku. YKakuTe, Kakue odpa-
3YIOTCS CTPYKTYpPbl, ¥ OOBSCHUTE MPUYUHBI NOJYYEHUs TUX CTPYKTYp. Kakoi pexum
3aKaJIKM ClIeyeT MPUMEHUTH K AaHHOM cTanu? Kakoit BHI OTIIyCKa ClIe/lyeT pEKOMEH/I0-
BaTh JUIS TIOJIyYEHUs] BHICOKMX YIIPYTHX XapaKTepUCTUK?

Bapuanr Ne 9

1. Kak BiusieT CKOPOCTh OXJIaK/AEHHS Ha CTPOCHHE KPUCTA/UIM3UPYIOLIErocs Me-
Taia’?

2. Yro takoe TBepaocTh? Kakue METOAbI M3MEpPEHHMsS TBEPJOCTU OCHOBAHBI Ha
BJIaBJIMBAHUM MHJICHTOPA B UCIIBITyeMBbll 0Opaszen? KpaTko onuiunTe ux.

3. B pesynbrate TepMHUYECKOil 00paOOTKH HEKOTOpBIC ACTAIM MAIIWH JOJUKHBI
MMETh TBEp/IBIH M3HOCOYCTONYMBEIN TOBEPXHOCTHBII CIIOM MpH BA3KOI cepuesute. Ka-
Koii 06paBoTKOI MOMKHO JOCTHYb JaHHOTO pe3ynbpTara? Onuimmre AaHHy0 00paboTKy.

Bapuant Ne 10

1. Yro Takoe TBepablii pacTBOp? BuIbl TBEp/ABIX pacTBOPOB (IMPUBEIUTE NPUME-
pBI).

2. MexaHuueckue CBOMCTBa, ONpeaeisieMble IIPH CTaTHYECKUX UCIIBITAHUAX.

3. OnuiumTe, B YeM 3aK/II0YaeTcsl HU3KOTeMIepaTypHasi TepMOMEXaHnyeckas 00-
paboTKa KOHCTPYKIMOHHOM cTanyi. OOBSICHHTE C MO3ULUA TEOPUH AMCIOKALMH, MOYEMyY
3TOT NPOLECC MPUBOAMT K MOTYYEHHIO BRICOKON MPOYHOCTH CTany. Kakumu npenmyiue-
CTBaAMM ¥ HEJOCTATKAMH 00/1aJlaeT BapMaHT HU3KOTEMIEPaTypHOil TEpMOMEXaHUYECKOH
06paboTKK MO0 CPABHEHMIO C BEICOKOTEMIIEPATYPHOI TepMOMEXaHHIECKOMU obpabotkoii?

Bapuaunr Ne 11

1. Uto Takoe XMMHYECKOE COEAMHEHUE, JIEKTPOHHOE COCAMHEHUE, SIEKTPOHHAS
KOHIIEHTpaus?

2. TIpouece u3HammMBaHus MeTaU10B. Buasl u3HammBanus. MeToapl HCHBITAHUI
Ha U3HOC.

3. CymHOCTh U 0COOEHHOCTH MapTEeHCUTHOTO NpeBpaiienst. [Ipupojia TBepaoCTH
¥ XPYINKOCTH MapTeHCHTa B CTaIn. Kak BIuseT cojepKkaHue yriepoja Ha CBOHCTBA 3aKa-
JIEHHOTO CIuIaBa?

Bapunanrt Ne 12

1. Ctpoenne KpHCTaJUIMYECKOro CIUTKA.

2. Bumpl u3j10MOB. Y CTaJIOCTHBIN M3/1I0M, OCOOCHHOCTH €r0 CTPOCHHMSI, BO3MOKHBIE
NPUYHHBI BO3HUKHOBEHUS.

3. MUKpoaHaiu30M OOHApYKEHO KPYIHOE 3epHO Y OTIYLUCHHOH CTaju. Kak oHo
MOBIMSET Ha cBoiicTBa cranu? B yem BozmoxkHas npuunHa? Kak uzbexats sroro? Kax
MCIIPaBUTH CTPYKTYpy? B Kakux cramax 310 BerTpedaercs? Kakue U3 MepedrCcIeHHBIX
cTanell He CKJIOHHBI K aToMy Opaky: 40X, 40XH, 45, 30XM, 40, 40XI'C, 40XHMA
(oGocHyiiTe cBOE peuieHue)?



Bapuant Ne 13

1. OnummTe siBjIeHUE MOJIMMOpU3Ma B NIPWIOKEHUHM K TUTaHy, a TaK e CTpoe-
HHME U OCHOBHBIE XapaKTEPUCTUKU KPUCTAJIMUECKON pEeIIeTKH (IapaMeTphbl, KOOpAUHAT-
HOE YMCII0, IVIOTHOCTH YITAKOBKH) JUIsl FeKCAaroHalIbHOM MoaudUKaMH.

2. O6nacTh NpUMeHeHUs MakpoaHanusza. OnpejiesieHue JMKBaluu cepel 1o bay-
MaHy (METOJ OTIEYaTKOB).

3. CpaBuuTe BIMSHHE HOPMAIM3AUMM U YJIy4IIEHHS Ha CTPYKTYpy ¥ CBOKCTBa
ctanu. B yeM npuuMHa pasinyums MEXaHMYECKUX CBOKMCTB MOTYy4aeMBbIX IIPU 3TOM CTPYK-

TYyp?

Bapuant Ne 14

1. OnUIIKUTE CYIUHOCTH BTEKTHYECKON KPUCTAIM3AIMK U CTPYKTYpPY JI000ro 3B-
TEKTHYECKOTO CIIIaBa.

2. OOBACHHUTE MEXAHU3M pa3pyLICHUs METALIOB.

3. Kakoii TepMuueckoit 00paboTKoOi M y KaKuX YyIyHOB MOJKHO IOBBICUTH TIPOUY-
HOCTbB, TBEPAOCTh ¥ MIACTUUHOCTL? Kak yMEHBIIUTH JUTCHHBIC HATIPSKCHNUS B CIIOKHBIX
YYTYHHBIX KOHCTPYKUMAX?

Bapuant Ne 15

1. OnumuTe MEXaHU3M MEPUTEKTHYECKOro npespauienus. [IpuBeaure npuMepsl
CIUIABOB, 00Pa3yIOIMUX JUarpaMMy COCTOSHHS C MEPUTEKTUYCCKUM [TPEBPALLCHUEM.

2. Yro npou30MeT, eciu MyTeM COOTBETCTBYIOIIEH 00pabOoTKH MOBBICUTH ILIOT-
HOCTh TOYEYHBIX, JMHEMHBIX U MMOBEPXHOCTHBIX AedekroB? IlpuBenTe npuMepsl Takux
00paboToK.

3. Hapucyiite cxemaTuyeckue CTPYKTYpPHl 3aKaJIKi (MapTeHCUTa, TPOOCTHUTA, COp-
OuTa) ¥ OJHOMMEHHEIE CTPYKTYpHI OTIyCKa (MapTeHCHTa OTIYCKa, TPOOCTHUTA OTIIyCKa,
copbOura otmycka). OObACHUTE pa3nyue UX MEXaHUYECKHUX CBOHCTB.

Bapuant Ne 16

1. Kak Biusier MoAMQUIMPOBAHWE HA CTPOCHHE M CBOICTBA JIMTOrO MeTalIa?
OGbsacuute NpuyuHy BosaeiicTBus. [IpuBeante npuMephbl NPAKTHYECKOro MCIOJIb30Ba-
HUs MOAMMUIUPOBAHUS 1151 ITOJyYEHUs: KOHKPETHBIX CIUIABOB.

2. YTO MPOUCXOIUT ¢ KPUCTAINYECKOH PEIIETKOH METAIOB [IPH ACHCTBHU HOP-
MalIbHBIX Hanpsokenui? [Toa neiicTBHEM KakuX HAlPSUKCHWH BO3HHKACT IIACTHYCCKas
nedopmarms? Kak npu 9ToM U3MEHSIOTCS CTPYKTYPa M CBOFCTBA METAJLIOB M CILIABOB?

3. OnuunTe a30THPOBAHUE CTAlEH, YKaKUTE TEMIIEPATYPbl, MPH KOTOPBIX MPOH3-
BOJMTCS MPOLIECC MPOYHOCTHOTO a30TUPOBAHMS, UCIIONB3YS AMArpaMMy COCTOSHHS JKe-
71€30-230T, 00BSICHUTE, NTOYEMY a30THPOBAHUE HE NPOU3BOIAMTCS IIPU TEMIIEPATYPE HHUKE
500 °C u seime 700 °C. HazoBuTe Mapku cTajeii, NPUMEHIEMBIX U1 a30THPOBaHUs U
ONMIIKTE TIOMHBIH LMK UX TEPMUYECKON M XUMHKO-TEPMHUYECKOH 00padOTKH.

Bapuant Ne 17
1. Kak 4 ¢ KaKo# LIeJIbI0 YIPABJIAIOT pasMEPOM 3€pHa MpH KpHUCTALIU3aluMd Me-
tanna? [IpuBeauTe KOHKPETHBIC IPUMEPBI.
2. CobGuparenpHas peKpucTaLI3alys. MexaHu3Mbl pocTa 3epHa (3apo/bILeBblii,
MUIPAIMOHHBIM, CIIUSHUE 3€PEH).



3. Bam, usroroBiieHHbIH U3 cTainu 35, mocie MpOBEACHUS TepMOOOpaboTKH IO
MPaBUIBHBIM peXMMaM o0J1aZiaeT HeA0CTaTOYHOM npoyHocThio. Kak mogobpars nmoaxo-
JALLYIO MapKy M peKuUMBI ee TepMooOpaboTku? OO0CHYiTe CBOE pelleHueE.

Bapuanrt Ne 18
1. IToyemy npu KpucTajnusanmMy YUCTOro MeTajlla TeMieparypa nocrosiia? Ilo-
4yeMy YCKOpPEHHE OXJIaKICHHS YBEIMYMBACT NepeoXIaxaeHne?
2. Kakumu cnnocobamu MOXKHO 0OHApYKUTh NOBEPXHOCTHBIE TPELIUHEI?
3. B yem 3aximouaercst 00paboTKa CTanu XOJOJ0M U B KaKUX YCIOBUSX OHA IpU-
MeHsieTcs?

Bapuant Ne 19

1. O6bsicuuTe, noyemy (a3o0BOE€ NMpPEBpaIleHUE KPUCTAUIMYECKHUX TeJl CONMPOBOXK-
Jaercs TeroBbIM 3G dexrom? [IpuBeaure npumepsl.

2. I3MeHeHue CTPYKTYpPhl U CBOMCTB MpHU Harpese AehopMUPOBAHHOTO METAJLIA.

3. Jlns M3rOTOBJICHUS KOHCTPYKUMH, M3TOTOBJIICHHE KOTOpOW TpeOyeT cBapKu U
CIIOXkKHOM rubky, BeIOpaHa ctanp 10km: a) pacmupyiite XUMHYECKUIt COCTAaB U OIpe/e-
JIUTE, K KaKOM rpyrirne OTHOCUTHLCS JdaHHas CTajlb 10 Ha3HAYEHUIO; 0) Ha3HAUbTE PEKUM
TEepMHUUYECKOH 00pabOTKH, MpUBEIUTE €ro noapodHoe 000CHOBaHUE; B) OMUIIUTE CTPYK-
Typy M CBOMCTBa CTajlu ocie TepmMudeckoir o0paborku. Ilogdepure BapuaHTbl BO3-
MOKHOM 3aME€HBI JaHHOH CTaIH.

Bapuant Ne 20

1. CymHOCTh ¥ NpUMEHEHHEe reTeporeHHON KpHCTAIU3aluu cruaBos. Ilpumepsl
KOHKPETHOT'O MIPUMEHEHHU M JOCTUIaeMBIi MpH 3TOM 3 deKT.

2. Kak M3MEHHUTH CTPYKTYpY M CBOMCTBA HAKJICIIAHHOIO MeETajlla Moj AeHCcTBUEM
pa3IMYHOM CTereHu HarpeBa?

3. BeiuepTuTe auarpaMMy H30TEPMUYECKOrO NPEBPALIEHUs ayCTEHUTa Ui CTalu
V8, HaHecHTe HAa Hee KPUBBIE PEXKHMMa CTYNEHYATON U M30TepMHUUECKOM 3akanok. Onu-
IIUTE CYIIHOCTH IPEBPALICHUI U KaKas CTPYKTYpa IOJy4HTCs Ipu 3ToM. B yeM oTiinyne
OOBIYHOH 3aKaJIKU OT JaHHBIX 00pabOTOK?

Bapuant Ne 21

1. Yro Takoe moaumMopdHoOe MpeBpameHue, ¥ Kakue HeoOXOAMMBI YCIOBHS UL
ero nporekanus? ONUIINTE SBACHUE NOTMMOpGU3Ma B IPUIOKEHUHU K TUTaHY, a TaK jKe
CTPOEHHE W OCHOBHbIE XapaKTEPUCTHKM KPUCTAIIMYECKON PEIETKH (MapaMerpsl, KOOp-
JIMHATHOE YMCJIO, TUIOTHOCTH YIAKOBKH) ISl OOBEMHO-LIEHTPUPOBAHHON KyOH4ecKoi
MOJUQUKALMH.

2. SIBjeHHEe CBEPXIIACTUYHOCTH METAJUIOB U CILJIABOB.

3. BoiOpath cTanb A1t U3rOTOBJIEHUS U1 M3rOTOBJICHUS KOKYXOB 3JICKTPO/IBUIaA-
Tene MeTosIoM ITyOOKO# BBITSKKU. ONUIIMTE MCXOAHYIO CTPYKTYPY M MEXaHHYECKHe
CBOIiCTBA, HAa3HAYBTE PEKUM BO3MOXKHOW TEPMUYECKOH 0OpabOTKH, ONHMIIMTE MHKPO-
CTPYKTYpY M CBOICTBA CTAJIX IOCJIE TEPMOOOPAOOTKH.



Bapuant Ne 22
1. Onuumre siBJeHUE MOJUMOpU3Ma B NPHIIOKEHUHU K JKEJIe3y, a TaK jKe CTpoe-
HME U OCHOBHBIE XapaKTEPUCTHKH KPUCTAJIMYECKON pELIETKH (rapaMeTphl, KOOpAuHa-
LIMOHHOE YMCJI0, TUIOTHOCTH YIAKOBKM) 151 00bEMHO LIECHTPUPOBAHHOM KyOUUYECKO MO-
audukanum.
2. McnprTanue o0pa3Los Ha yAapHYIO BA3KOCTb.
3. Kak ¥ B KaKoi CTajii MOTJIM BO3BHUKHYTh TaKM€ CTPYKTYpbI: (eppUT + MapTeH-
CHT; MAPTEHCHUT OTIyCKa + (epput; TPOOCTUT OTIycKa? OXapaKkrepusyiiTe Ka4ecTBO I10-
JTy4aeMBbIX CTPYKTYP.
Bapuaunr Ne 23
1. HayanpHbple, Haclle/ICTBEHHbIE (MIPUPOAHBIC) M ACHCTBUTENIBHBIE Pa3MEphl 3€-
peH. BiusiHue Jerupyomux 3J€MEHTOB Ha pasMep 3epHa.
2. MexaHuuyecKue CBOMCTBa, ONpeesieMble [IPU AMHAMUYECKIX MCITBITAHUSAX.
3. ITopo6GpaTh cTab /151 U3rOTOBIEHUS TOJIMITHUKOB KaueHHs (LIapuKOB, pOJIu-
KOB M JIp. JeTaneii). HazHaubTe TepMHUYECKYIO0 00paboTKy, ONMUIMTE CYIIHOCTh IIPOUCXO-
JSILIUX [P 3TOM SBJICHHUI, MUKPOCTPYKTYpPY M CBOMCTBA MOC/IE TEPMOOOPadOTKH.

Bapuaut Ne 24

1. MexaHuyeckas cMech, ee cBoiicTBa. [IpuBesuTe mpUMeEpH! CIIaBoB, 00pasyro-
IUX MEXaHHUYECKUE CMECH.

2. PaccuuTarh TeMmnepaTypy peKpUCTaUIM3aLUM Ul CBUHLA TEXHUYCCKOM YUCTO-
THI.

3. O6bsacHUTE BIHAHKE (POPMBI IpadUTOBBIX BKIIOYEHHI HA MEXaHUYECKHE CBOM-
CTBa CEPOro, KOBKOTO M BBLICOKOTIPOUHOTO 4yryHOB. ONMIINTE I0JyYeHHE KOBKOIrO 4y-
ryHa.

Bapuant Ne 25
1. TTocTpoiiTe KpUBYIO OXJaXICHHS IBYXKOMIIOHEHTHOTO CIlIaBa (C MPUMEHECHH-
eM npaBuia das).
2. Kakumu crioco6aMy MOsKHO 0OHAPYIKUTE IIyOOKO 3alieraloiiye pakoBUHI?
3. IToaGepuTe cTajb Al M3TOTOBICHUS XUPYPrUYeCKOro MHCTpyMeHTa. Onuiunre
MCXOJHYIO MUKPOCTPYKTYPY M CBOMCTBA CTajlM, Ha3HAYLTE M OOOCHYWTE PEKUM TEpMH-
yeckoii 00paGOTKH, ONMUIINTE MUKPOCTPYKTYpPY M CBOHCTBA 10C/]I€e TepMOOOpadOTKHY.

7. YAEBHO-METOAUYECKOE U UTHOPOPMAIIMOHHOE
OBECIHEYEHUME JUCHUITVIMHBI

OcnosHas numepamypa.

1. Kapronosa JI. B. OcHOBbI MaTepuaioBeICHUs METAJUIMYECKUX U He-
metaunueckux Bemiects/ JI. B. Kapronosa, B. A. Keuun. — Binagumup: Biaaum.
roc. yu-T uM. A. I'. u H. I'. Croneroseix (Bal'V), 2014. — 176 c. W3nanune Ha 1p.
Hocutesie: OCHOBBI MarepHAIOBE/IEHUS] METAINIMYECKUX U HEMETANIMYCCKUX Be-
mectB [DnexrpouHslii pecypce], ISBN 978-5-9984-0503-7.




2. MatepuaioBeIeHHe U TEXHOJIOTUs MaTepHalIOB: Yye6Hoe nmocobdue /
K.A. Baremmes, B.U. Besnansko; ITox pen. A Bateiuesa, A.A. CMOJbKHHA. -
M.: HUL] UH®PA-M, 2013 - 288 c.: 60x90 1/16. - (Bricwiee obpasosanue: baka-

JaBpHar). ISBN 078-5-16-004821-5
http://znanium.com/bookread2.php?book=397679
< 8 MarepuaioBe/ieHHe U TEXHOJIOTUS MaTepraloB: Vuebuuk / ['.I1. ®De-

tcos, ®.A. Tapudymmn. - M.: HUL] THOPA-M, 2014. - 397 c.: 60x90 1/16. -
(Beiciuee obpa3zoBaHue: BakanaBpuar). ISBN 078-5-16-006899-2,
http://znanium.com/bookread2.php?book=413166

Jononnumenvnas numepamypa:

L. Marepuasnose/ieHue [D1eKTPOHHbIH pecypc]: yueOHOe HILIFOCTPUPO-
panmoe mocobme / E.JI. 3apembo. — M.. VYMII XIAT, 2009. -
http://www.studentlibrary.ru / book / ISBN9755999400475 .html

2; Marepuanose/enue. [Ipuvenenye 1 BbIOOp MaTepHAIIOB [DnexTpoH-

Hblit pecypc]: YueGHoe mocobue / CoHIEB 1O.I1., bopsenko E.H., Bonorxanuna
CA. — CII6.: XUMU3IAT, 2007. — http://www.studentlibrary.ru / book /
ISBN9785938081406.html

3. JlaGopaTopHBIit MPAKTUKYM I10 MaTepHaioBE/ICHUIO / J1. B. Kaprono-
pa, A. B. Koctun, B. b. L{Beraesa; Biaanmupckuii roCyIapCTBEHHBINH YHUBEPCH-
ter (Bal'Y); nox pen. A. B. Kocruna, B. A. Keunna. — U3n. 2-e, ucnp. ¥ JI01. —
Bragumup: BiaguMupckuii rocy1apCTBeHHbIH YHABEPCHTET (Bal'Y), 2007. — 68
c.: w1 — IMeeTcs aeKkTponHas Bepewst. — bubnmorp.: ¢. 67. W3ianue Ha JIp. HOCH-
tene: JlabopaTOpHBIA MPAKTUKYM 110 MATEPUATIOBEICHUIO [DnexTpoHHbIH pecypc] /
J1. B. Kapronosa, A. B. Kocrun, B. b. LiBeraesa; BiiaAMMHUPCKUIM TOCY/1apCTBEH-
bt yausepeuter (Bal'Y); noa pex. A. B. Kocruna, B. A. Keunna. — Biagumup,
2007. — ISBN 5-89368-780-9.

Ilepuoouueckue uz0anHus.:

Kypnansl «Bonpockl MaTepHaloBEICHUD, «Matepuanosezienue», «Me-
TAJUIOBEJIEHME M TepMudeckas 00paboTKa MeTalioBy, «BeCcTHHK MallMHOCTPOS-
HUS.

IIpozpammroe u KOMMYHUKAYUOHHOE obecneuenue
Onepanuontas cuctema Windows, CTaHapTHBIC o(UCHBIE IPOrPaMMBbl.

Dnexmponnvie 6epcuu TOCOOHI 1 METOIUYECKHIX pa3pabOTOK U yKa3aHHM:

L. Kapronosa JI. B. MuHu-cioBapp TOJKOBaHHA OCHOBHLIX TEPMUHOB
o muciumnHe «Matepuanoseseruey [DIeKTpOHHBIH pecype] / JI. B. KaproHo-
a; Bia[MMUPCKUl IOCY1apCTBEHHBIH YHUBEPCUTET (Bal'Y), Kadenpa juredHBIX
TIPOLIECCOB U KOHCTPYKIIMOHHBIX MAaTePHasoB. — DJIeKTPOHHbIE TEKCTOBBIC IaHHBIC
(1 daitn: 227 K6). — Bnaaumup: BliaiMMUPCKUii TOCYAapCTBEHHBIM YHUBEPCUTET
(BnI'Y), 2011. — 32 ¢. — 3arnaBue ¢ TUTyJ1a 3KpaHa. — Bu6muorp.: ¢. 32 . — CBo-



OOJHBIN JOCTYI B 3JIEKTPOHHBIX YHTAIBHBIX 3aiax Oubnuorexu. — Microsoft Of-
fice Word. — <URL:http://e.lib.vIsu.ru/bitstream/123456789/2825/1/00209.doc>.

2. YcinoBHble 0003HaYEHHMsST MapoOK MeTaJUIMYecKuX marepuanos/ Bia-
muM. roc. yu-T; Cocr.: J.B.Kapronosa, H.A. Enraes. Binagumup: OOO Ilonu-
rpaM.- 2011, 20 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JTUCHUILJIMHbI

1. CneumanusupoBaHHas ayadToOpHsi, 0oOOpyHOBaHHas MeTajulorpaduue-
cKUMM MHUKpockoramu. HaGopel Mukpouuindos, alb00Mbl MUKPO- ¥ MAaKpOCTPYK-
TYPp.

2. Cneuuanu3vpoBaHHasi ayIuTOpus, oOOpyaOBaHHAs TBEPJAOMEpPaMH, Iie-
YyaMu Jyist TepMOOOpPabOTKH.

3. CnenuanusupoBaHHas ayAuTOpHsi, 00OpyJOBaHHas IMe€4YaMM, MAIIHHOH
JIATHS TIOJ] ABJIEHUEM, CBAPOYHBIM ITOCTOM, METaJI000pabaThIBalOIMMU CTaHKa-
MH, pa3pbIBHOW MaIIMHOMW, TBEPAOMEPAMH.

4. JleKLIMOHHBIE ayMTOPUH, 000pyI0BaHHBIE TpoeKTopamMu. HoyTOyK.
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