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1. IIAHUPYEMBIE PE3YJIbTATBHI OBYUYEHMS MO
JTUCHUIIIMHE

KOI[ N HAUMCHOBAHHEC

HanMeHnoBaHue moka3aTeis

Kareropus (rpynmna) | Koj u HanmeHoBaHuE WHIUKATOpa OLICHUBAaHUs pE3yJbTaTa
KOMITIETCHIIU M KOMIIETCHIIMU JOCTHIKEHUS 00y4YeHUS 1O JUCIUTUINHE
KOMIIETCHIIUU
OIIK-1 OIIK-1.9

Crioco0eH CTaBUTb U
pCHIaTB I/IH)KeHepHLIe

Hcnonb3yeT MeTOAbI
OLIEHKH CBOWCTB H

3HATH:
- OCHOBHBIC METOIbI 1

" HAy4HO- | croco6aMu M0A60pPA | cocoObl H3ydeHH s
TCXHHUYCCKUEC 33[{3‘1{/11 MaTepHuaJoB IJ1d CTPYKTYpBI MaTepHaJIOB, UX

B chepe  cBocit | mpoexTHpyeMbIX (U3HYECKUE U MEXAHUYECKUE
npodeccroHaIbHON 06'HEKTOB. CBOFCTEA:

JEATENBHOCTH u .
HOBBIX - KJ1accu(uKanuIo, CBOMCTBA,
MEXK U CLUIITMHAPHBIX MapKHUPOBKY MaTCPpUAJIOB; 3
HaIpaBJICHU I c - TCXHOJIOTHIO TCPMHYCCKOU U
MCIIONB30BAaHUEM XUMHUKO-TEPMUYECKOM
€CTECTBEHHOHAYYHBIX, 00paboTKH.

MaTeMaTHYECKHX U VMeTh:

TEXHOJIOTUYECKUX - PUMEHSTE METOJBI
Mozerei

CTaHJIAPTHBIX UCTIBITAHHUH 110
oTpeIeTICHUIO (PU3UKO-
MEXaHWYECKNX CBOMCTB
MaTepHaJIOB;

- OIIpeIEISATh CBOMCTBA
METaJUIOB U CIIABOB.
Baanern:

- METOJAMH OIpeACTICHUS
MEXaHUYECKUX CBOMCTB
METaJIOB;

- TEXHOJIOTMSIMHU TIPOBEACHUS
TEPMUYECKOM U XUMHUKO-
TEPMUUYECKON 00pabOTKH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE
OBPA30OBATEJIBHOM TPOI'PAMMBI

1. KomneTeHIus OIK-1 Crioco6eH CTaBUTh M pellaTh HHKEHEPHBIE M HAyYHO-TEXHHUECKHE
3amauu B cepe cBoel Npo)eCCHOHATBHOM NEATENbHOCTH M HOBBIX MEKANCLIUIIMHAPHBIX HAIpaBICHUH
C MCIOJIb30BAaHMEM €CTECTBEHHOHAYYHBIX, MATEMAaTHUECKUX U TEXHOJIOTHUYECKUX MOAETIeH

JlanHast komrieTeHuusi GOpMUPYETCs CASAYIONUMU TUCIUILUIMHAMMU.

Cragus HaumeHoBaHMs qUCHUIUIMHBI
1 Maremaruka
2 duzuka
3 Xumus
4 WHxeHepHas SKOJIOTHs
5 TeopeTnueckasi MEXaHHKa
6 ConpoTuBiIeHNE MAaTEPUATIOB
7 Teopust MEXaHU3MOB U MaIllIUH
8 Jleranu MalMH U OCHOBBI KOHCTPYMPOBAHUS
9 TepMmoarHaMuKa U TeIioneperadya
10 TexHoI0rHsI KOHCTPYKLIMOHHBIX MaTepHaJIOB
11 OKcIUTyaTalluOHHbIE, KOHCTPYKIIMOHHBIE U 3alIUTHO-OT/I€JI0YHbIE MAaTEPHUAIIBI
12 HanéxaocTh MEXaHMYECKUX CUCTEM
13 MartepuanoBeneHue




3. OFBbEM JUCIHUILJINHBI
O61mas Tpya0€MKOCTh AUCIUILTUHBI COCTABISAECT 2 3ay. €MHUII, 72 YacOB.

JlucuumimHa peanu3yercs B paMKax NMPaKTUYECKOU MOATOTOBKU:
dopma NpOMEKYTOUYHOM aTTECTALIMU 3a4ET

Bun yae6HOI paboThI Bcero | Cemectp
4acoB Nel
OO61ast TpyI0EMKOCTh IUCIMUILIUHBI, Yac 72 72
KonTakTHast paboTa (ayAuTOpHbBIE 4 4
3aHATHSA), B T.U.:
JICKIUU 2 2
nabopaTopHbIE 2 2
MIPaKTUYECKHE - -

TPYIIOBBIE KOHCYJIBTAIUU B TIEPHO]T - -
TEOPETUYECKOT0 00yUeHuUs
MPOMEKYTOYHOM aTTECTallKN

CamocTosiTe/IbHAsA padoTa CTY/IEHTOB, 68 68

BKJIIOYasl HHAUBUAYAJTbHbIE U

rpyNnnoBbie KOHCYJIbTAIIMU, B TOM

qyucJe:
Kypcosoit nmpoekr
KypcoBast paboTa
Pacuérno-rpaduyeckoe 3aianue
WHnuBuayanpHOE TOMAaITHEE 3ajaHue 2 2
CamocrosTenbHas paboTa Ha MOATOTOBKY | 66 66
K ayIMTOPHBIM 3aHATHUSAM (JIEKLUH,
MIPaKTUYECKUE 3aHATHsI, Tab0paTOpHbIE
3aHATHUSA)
3auét 2 2




4. COAEP KAHUE JUCHUIIJIMHBI

4.1 HaumeHOBaHMeE TeM, UX CO/IEP:KAHNE U 00bEM

Kypc1l Cemectp 1

O0bEM Ha TEeMaTHYECKUM
paszzieln o BuAaM yuyeOHoI
Harpy3KH, 4ac
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1. Bsenenue. Crpoenune metamuioB. CTPyKTypa METaJIMYECKHUX CIIJIABOB.
Knaccudukanus meramioB. ATOMHO — KpHUCTaJLIMYECKOE 2 4
ctpoenre MetauioB. [lomumopdusm. CrpoeHne peasbHBIX
KpHUCTAJIJIOB. BI/I)II)I BSaHMO)IefICTBHSI KOMIIOHECHTOB B CIlJIaBaXx.
JunarpaMmbl COCTOSAHMS IBOMHBIX CIUIABOB.

Hedopmarmisi 1 paspylieHre MeTauioB. MexaHuueckue cBOMcCTBa. Pekpucrammmzanus

METAJIJIOB.

VYnpyras u mactudeckas negopmanus. Gusnueckas npupoa u
MexaHu3M nedopManun. Biusaue muacTuaeckon aedopMarmm
Ha CTPYKTYpPY U CBOMCTBa MeTaiia. Pa3pyliieHre MEeTalJIoB.
Bnusinue HarpeBa Ha CTPYKTYpY M CBOMCTBA MeTaJla.
MexaHn4YecKre UCTIBITAaHHS

XKenesoyraepoaucreie CraBbl.

XKeneszo u ero coenuHeHus ¢ yriepoaoM. narpamma
COCTOSIHUS Kene30-1ieMeHTUT. KoMmoHeHTsl, da3bl 1
CTPYKTYPHBIE COCTaBIISIOLIME JKEIEe30yTTIEPOIUCThIX CIIJIABOB.
Kitaccudukarms yraepomucTsix ctainei U 9yryHoB. Mx
CTPYKTypa, CBOWCTBA, MApKUPOBKA U IPHUMEHEHUE.

Teopust u TexHOJIOTUSI TEPMUUECKON 00pabOTKU cTamu. XMMUKO — TepMUYecKas 00paboTka.

JuarpamMma u30TepMHUECKOT0 pacriaia ayCTeHHUTA.
IIpeBpaleHus npy OTIYCKE 3aKal€HHON CTaJIH.
Kitaccudukarms, TeXHOIOTHS 1 Ha3HAYEHHE BUIOB
TepMUYIecKor 00paboTKH. BHIIBI, TEXHONOTHS ¥ HA3HAYECHHUE
XUMHKO — TEPMHUIECKONW 00pabOTKH.

8

KOHCTPYKHI/IOHHLIC CTalu.

Krmaccudukammss w MapkupoBka. BrusHHE nerupyrommx
2JIEMEHTOB Ha CTPYKTYpPY U CBoiicTBa craneil. Ctamu ¢ 0ocoOBIMHU
CBOWCTBaMHU.

I/IHCTPYMGHTEUILHLIC CTajin

Knaccugukarms, MapkupoBka, TepMo0oOpadoTKa U
Ha3zHaveHHe.

HBCTHLIG MCTaJJIbl U CIIJIaBbI

AJIOMHHMI, €r0 CBOMCTBA U IPUMEHEHUE. AJIFOMUHUEBbBIE
CILJIaBBbI, YIIPOUHSIEMBIE U HEYIPOUHSIEMbIE TEPMUUECKOMN
o06paboTkoii. JIuteiiHble amOMUHNEBEIE CIIaBbl. Menb, ee
CBOMCTBa U NMpUMeHEHHE. MeIHbIE CIUIABbI — JIATYHU U
Opon3bl. X cocTaB, MApKUPOBKA M PUMEHEHHE.
AHTHUGOPUKITMOHHBIE CTIJIAaBBI HA OCHOBE 0JIOBA M CBUHIIA.

TeOpeTI/IquKI/Ie N TCXHOJIOTHYCCKHUEC OCHOBBI ITPOU3BOACTBA CTAJIN U YyI'yHA.

YCTpoiicTBO U MPUHIMITBI paOOTHI TOMEHHOH MEeYH.
YcTpoiicTBO M MPUHIMITBI pabOThl MAPTEHOBCKOM TEeYH,
JIYTOBOM IEKTPOIIEYU U KUCIOPOAHOIO KOHBEKTOPA.

JIuTeliHOE IPOU3BOACTBO.




JIuteé B

00O0JIOYKOBBIE ¥ MeTauIn4eckue (OpMBl,
LEHTPOOSKHOE JTUTHE U JTUTHE MO IABICHUEM.

10. OOpaboTka METaIOB IaBICHUEM.

Buast 00paboTKHM METAIIIOB JTABICHUEM U UX CYIIHOCTb.

11. CpapouHO€ IPOU3BOJACTBO.

Cy1HoCTh ¥ Ki1accu(UKalysg OCHOBHBIX BUJIOB CBapKH.
Hcrounuku nutanus cBapouHou nyru. Onpesenenne
OCHOBHBIX IIaPaMETPOB PEKUMa PYYHOM TYrOBOM CBAPKH.

BCEI'O:

62

4.2. Conep:xaHue NPaKTUHYECKUX (CEMUHAPCKUX) 3aHATHIA
HE MPEAYCMOTPEHO YUeOHBIM IJIAHOM

4.3. Conep:xkanue J1adopaTOPHBIX 3aHATHI

Ne
/1

HaunmenoBauue

pasaciia AMCUUIIINHBL

Tema n1abopaTOpHOTO 3aHATHUS

K-Bo
4acoB

CamocrosiTebHast
pabora Ha
MOJI'OTOBKY K
ayTUTOPHBIM
3aHATHIM

cemectp Ne2

ITmacTuyueckas
nedopManus u

MeEXaHUYECKHE CBOMCTBA.

W3mepenue TBEpAOCTU METAIIIIOB

4

HUTOI'O:

B

4.4. Conepxxanue KypcoBOIro nmpoeKkTa/padorsl
HE TIPEIyCMOTPEHO YYEOHBIM IJIAHOM

4.5. Conepxanue pac4éTHo-rpaguIecKoro 3aiaHus,

HHAUBUAYAJIBHBIX JOMAITHUX 3aJaHuM

MPOLIECCE  BBINOJHEHUSA
OCYIIECTBIISIETCS] KOHTaKTHas paboTa 00yJaroierocs ¢ mperno/iaBaTeiemM.
N3 coctout U3 ABYX 3aJaHUM MO CIAEAYIOUIUM pa3JiesiaM:
- «J/Ilnarpamma cocrosinus Fe — Fe3Cy»

HHAWBUAYAJIBbHBIX

IOMAIlIHUX  3aJaHui

CormacHo HOMepa BapuaHTa (HOMEp BapHaHTa BBINACTCS IPETOAABaTENIeM), BBIOMPAIOTCA HCXOIHBIC JaHHBIC
TPUBEACHHBIC B TA0JIHIIE:

Bapuant C,% Temneparypa, °C Bapuanr C,% Temmepatypa, °C
1 0,1 850 1520 16 1,4 650 1350
2 0,14 800 1520 17 1,6 650 1300
3 0,16 820 1520 18 2,0 900 1350
4 0,18 800 1520 19 2,2 700 1250
5 0,2 650 1520 20 2,4 650 900
6 0,25 750 1520 21 2,8 600 1200
7 0,3 750 1520 22 3,0 650 1250




8 0,35 760 1520 23 3,4 600 1200

9 0,5 700 1480 24 3,8 650 1000
10 0,6 750 1470 25 4,0 600 900
11 0,7 650 1450 26 4,3 600 1000
12 0,8 650 1450 27 4,6 650 1100
13 0,9 650 1450 28 50 600 1200
14 1,0 600 1400 29 55 800 1300
15 13 800 1400 30 6,0 700 1200

B 3amanun HeoOX0MMO HA4YEPTUTh AMArPaMMy COCTOSIHMSI JKEJI€30-1EMEHTHUT.
Onucate mpeBpallleHuss M TIOCTPOUTHh KPUBYIO OXJAXJACHUS B HWHTEpBaie
temrnieparyp 1600...0°C ans 3aganHoro cruiaBa. /[lns 3amaHHOro cCruiaBa M
yKa3aHHBIX TEMIEPaTyp B TAOIUIE ONPEIACTUTD:

a) U3 Kakux (pa3 COCTOUT CIUIaB MpHU JAaHHOU TeMIrepaType;

0) copepxanue yriepoaa, %, B 3TUX (azax;

B) KOJINYECTBEHHOE COOTHOIICHHE (a3.

- «Tepmuueckast 1 XUMUKO-TepMUUECKas 00padOTKa»

1. Cranp 40 nmoxsepranach 3akanke ¢ 750 u 850°C. OnumuTte nmpeBpalleHus,
POUCXOJIAIINE TIPU JAHHBIX PEXUMAX 3aKAIKH. YKaXKHUTE, Kakue 00pa3oBaIUCh
CTPYKTYPbl U OOBSCHUTE NMPUYMUHBI MOJYyUYECHUS Pa3HbIX CTPYKTyp. Kakoil pexum
3aKaJIKM CJIEIyET PEKOMEHI0BATh?

2. B yem 3akimrodaeTcsi OTpULATENbHOE BIUSHHE LIEMEHTUTHON CETKM Ha
CBOICTBA WHCTpyMeHTanbHON cramu Y12? Kakoit tepmuueckoir 00pabOTKOiM
MOKHO €€ ycTpaHuTh? OO0CHOBATh PEXXUM TEPMUUECKON 00pabOTKH.

3. C mnoMouipl0 JuarpaMMbl COCTOSIHUSI IKEJIE€30-IEMEHTUT OINPEAEIUTE
TeMIepaTypbl HOpMaJIM3allMyd, OTXKWATa U 3aKalku a9 ctanm Y 12.
OxapakTepuzyiTe STH PEKUMBI TEPMUUYECKOW OOpAaOOTKM M KpPAaTKO OMUIIHTE
MUKPOCTPYKTYPY U CBOMCTBA CTAJIM MOCJE KaXI0T0 BUIa TEPMOOOPAOOTKH

4. BeiOepure yriaepoaucTyi0 CTalb s HM3rOTOBIEHUS cBepi. HasHnaubTe
PEXKUM  TEPMHUYECKOM  0OpaOOTKH, OIUIIUTE CYIIHOCTh  IMPOUCXOJSIIHNX
IIPEBPAILIEHUI, CTPYKTYPY U CBOMCTBA MHCTPYMEHTA.

5. Haueptute auarpamMmy U30T€PMUUYECKOTO MPEBPALICHUS MIEPEOXIIAKICHHOTO
ayCTEHHUTA U1 CTAIM Y8, HAHECUTE HAa HEE KPUBYKO pPEXKUMaA HU30TEPMUYECKOU
o0paboTku, obecnieunBaromieit moayuenue TBepaoctu HB150. Vkaxute, kak 3TOT
pPEXUM Ha3bIBAETCSA, ONUIIMTE CYIIHOCTh NpPEBpallleHUs, W Kakas CTPYKTypa
MOJIYYaeTCsl B IAHHOM CJIy4ae

6. HaznaubTe BUA TepMUYECKOW 0O0paOOTKM wu3Aenuii U3 craimu 45, KOTOpbhie
JTOJKHBI UMeTh TBepAocTh HB198. Onuinte MUKPOCTPYKTYpY M CBOMCTBA CTajv
MOCJIe TePMHUYECKON 00pabOTKH.

7. C mNOMOUIBIO JAWArpaMMbl COCTOSIHUSL JKENE€30-LIEMEHTUT OIpEeeIuTe
TEMIIEpaTypy MOJHOTO U HEIMOJHOTO OTXKHUTra W HopMmanu3auuu crainu 40, KpaTko
OMUIINTE MUKPOCTPYKTYPY U CBOMCTBA CTajU MOCJE KaXJOTO BUJIAa TEPMUUYECKOM
00paboOTKH.

8. Breibeputre u o00O0CHYWTE MapKy MaTepuaga MU PEXUM TEPMUUECKOM
00pabOoTKH JIJIsl U3TOTOBJIEHUS KOJICHYATOrO Bajia JBUTATENS.



9. Haznaubre mns cranmu 40 Ttemreparypy 3aKajlky M OTIIyCKa ISl MOJTYYEHUs
tBepaocty HB280. Onummmure mnpeBpamieHus, KOTOpPblE MPOUCXOIAT B CTAIHA B
MPOLIECCE 3aKAJIKUW U OTIIYCKAa, M IMOJYYEHHYIO MOCJE TEePMUYECKOH 00padbOTKH
CTPYKTYPY.

10. Beibepute yraepoaucTyr0 CTalb JJIS HW3TOTOBJICHUS HAMUIbLHUKOB.
HaznaubTe pexxum TepMUYECKON 00pabOTKH, OMUIIUTE CYIIHOCTh MPOUCXOISIINX
IIPEBPAILICHUH, CTPYKTYPY U CBOMCTBA MHCTPYMEHTA.

11. Vkaxure Mapku cTajedl uisi U3roTOBJIEHUs 3yOyaThIX KoJjiec U3
yJy4IllIaeMbIX CTajel U 00OCHYWTE PEXKUMBI UX TEPMOOOPAOOTKH.

12. Ha w3genusx u3 crtanu 15 TpeOyercs MOJy4dUTh MOBEPXHOCTHBIN CIOM
BBICOKOUM TBepaocTu. JlaiiTe 000CHOBaHME BhIOOpA METOJIa XMMHUKO-TEPMHUUYECKON
00pabOTKH, ONMUIINTE €T0 TEXHOJIOTHIO U CTPYKTYPY U3JIeTul ocie o0paboTKH.

13. Kak MOXHO MCHOPaBUTh KPYMHO3EPHUCTYIO CTPYKTYpy KOBaHOM
yraepoaucTtoit ctanu 35?7 Jlalite 000CHOBaHHE BHIOPAHHOTO PEKUMA TEPMHUUECKON
00paboTKH.

14. Beibepure yriepoaucTylo CTajdb [JIi W3TOTOBIIGHHUS HANWJIBHUKOB.
Haznaubte pexxum TepMUYECKON 00pabOTKH, OMUIIMTE CYIIHOCTh MPOUCXOIAIINX
NpEeBpaIlEHUH, CTPYKTYPY U CBOMCTBA HHCTPYMEHTA.

15. JIns u3roToBieHHs 3yO4yaThIX KOJIEC HCIOJB3YIOTCS YiydlllaeMble U
[EMEHTyeMble cTainu. JlaiiTe CpaBHUTENbHYIO XapaKTePUCTUKY MPUMEHEHHS ITHX
CTaJIel, YKaXKUTE UX MAPKUPOBKY U PEKUMBI TEPMOOOPAOOTKH

16. HaznaubTe pexuM TepMHUUYECKOH 0O0paboOTKH (TeMIepaTrypy 3aKajkK,
OXJIAXKIAIOLIYI0 CpeAy U TeMIlepaTypy OTIYCKa) U3AEIUN U3 cTainu 45, KOTopble
JOJKHBI UMeTh TBepaocTh HB260. Onumunre MUKPOCTPYKTYPY M CBOMCTBA CTajIu
MOCJIe TEPMHUYECKON 00pabOTKH.

17. C nomomipio auarpaMMbl COCTOSIHUSI JKEJI€30-LIEMEHTUT (y4acTOK JIJis
CTaJM), ONPEAETUTE TEMIIEPATYPY HOPMAIM3ALNUH, OTKUTA U 3aKAJIKU CTaJu MapKu
V10. OxapakrepusyiiTe 3TH BHIbl TEPMHUYECKOM OOpabOTKM ¥ ONUIIHTE
MUKPOCTPYKTYPY M CBOMCTBA CTaJIM MOCIE KAXKIOT0 pPeKruMa 00pabOTKH.

18. Hauepture nuarpaMMmy H30TE€PMHYECKOTO MPEBPAIICHHS ayCTEHUTA CTalu
V8, HaHecuTe Ha HEE KPHUBYIO PEXUMA H30TEPMHYECKOTO OTxkura. Onuiaure
CYIIHOCTb MPEBPALEHUH U TIOJY4aEMYIO CTPYKTYpY.

19. Ha3znaubTe pexkxuMm TepMUYeCcKOil 00paboTku aetaneit u3 ctanu 35. Jlaiite
ero 000CHOBaHHE U OMUILUTE CTPYKTYPY U CBOMCTBA JeTalu.

20. HaznaubTe pexxuMm TepMHUUeCKoW 00paboTku nertaneit u3 cramu 35. Jlaiite
ero 000CHOBaHHUE U ONUILUTE CTPYKTYPY U CBOMCTBA JeTalIN.

21. C nomomplo AvarpaMMbl COCTOSIHUS JKEJIE€30-UEMEHTUT (Yy4acTOK JUIsl
CTaJIM) ONPENEIUTE TEMIIEPATYPhl MOJHOIO U HETIOIHOIO OTKUIA U HOPMAJIU3ALUH
ctanu 20, oxapaKTepusyhTe STHU PEXKUMbl TEPMHUUYECKOH OOpabOTKHM U [daiiTe
OMMCAHMSI MUKPOCTPYKTYPBI M CBOMCTB CTaJIM MOCJE KaXJI0I0 BHJIA TEPMHUYECKOM
00paboTKH.

22. HazHaubTe pexxuM TepMUYECKOU 00paboTKu 3yOun u3 ctanu Y 8. Onuiure
CYIIHOCTh HIPOUCXOMSAIIMX MPEBPAILCHUI, MHUKPOCTPYKTYpPY U  TBEpPAOCTb
MHCTPYMEHTA MOCE TEPMOOOPAOOTKHU.

23. Ha3naubTe pexxum TepMHUYECKON 00pabOTKM METYMKOB M IUIALIEK U3 CTAIH
¥10. Onumure MHKPOCTPYKTYPY M TBEPAOCTb  HHCTPYMEHTA  IOCIE
TEpMOOOPaAOOTKHU.

24. B yem COCTOUT OTJIMYHKE MpoIlecca HEMEHTAlUU B TBEPAOM KapOropuszaTope
OT mpolecca ra3oBoil neMeHtaunu? Kak MOXKHO HCHPaBUTh KPYITHO3EPHUCTYIO



CTPYKTYpY NEperpeBa y IeMEHTOBAHHbBIX CTaJIei?

25. Ha3HaubTe pexuM TEpMUYECKON 00pabOTKH eTaneil u3 cranu 65, KoTopble
nokHbl uMeTh TBepnocTh HRC40 — 45. Onummre CymHOCTh MPOUCXOIAIINX
[IPEBPALLECHUN, MUKPOCTPYKTYPY U CBOMCTBA.

26. Ha3naubTe pexxum TEpMUYECKOW OOpaOOTKHU IIMUHACIEH i CTAHKOB M3
cranu  Cr6, KOTOpbIE JOJDKHBI MMETh TBepaocTb HB255-260. Onumure
MUKPOCTPYKTYPY U CBOMCTBA U3JIETUH.

27. B pesynbraTe TepMUYECKOH OOpaOOTKH peccopbl IOJIKHBI MOJYyYUTb
BBICOKYIO ynpyroctb. [t ux usroronnenus BeiOpaHa cranb 60CI. Pacmmdpyiite
COCTaB M ONpPENENUTE, K KAKOW I'pyIIe OTHOCUTCS JaHHAs CTajb MO HAa3HAYEHUIO.
Haznaubte pexum TepMuyeckoil o0paOoTKH, OOBSCHUTE BIUSHUE BXOISALIUX B
JAHHYIO CTaJlb JIETUPYIOLIUX 3JIEMEHTOB Ha MPEBpaIICHUs], TPOUCXOSIINE HA BCEX
JTanax TepMUYEcKoil 00paboTKH.

28. Ha3HaubTe pexuM TEpMUYECKOH OOpaOOTKU CTSKHBIX OOJITOB M3 CTalld
Ct5, xoropeie A0JKHBI uMeTh TBepaoctb HB207 — 230. Onumure wux
MUKPOCTPYKTYPY U CBOICTBA.

29. Jlns WM3roTtoBieHUs 3yOuUaThIX KOJIEC HCIOJNB3YIOTCSA YIydlllaeMble W
[IEMEHTyeMble cTanu. JlaliTe CpaBHUTENBHYIO XapaKTEPUCTUKY MPUMEHEHUS 3THUX
CTaJIel, YKaKUTE UX MAPKUPOBKY U PEKUMBI TEPMOOOPAOOTKH.

30. Ha3naubTe pexuM TepMHUECKO 00pabOTKH craboHarpyXeHHBIX JeTaiei
u3 cranu 45. Jaiite 000CHOBaHUE U OINUIIUTE CTPYKTYPY U CBOMCTBA JETaJIH.

31. Kaxkoit TepM00OpabOTKON MOKHO BOCCTAHOBUTH IUIACTUYECKHE CBOMCTBA
xonmogHoaedopmupoBaHHoi  ctaym 20?7  OnummmTe  peXUM  BBIOpaHHOU
TEpMOOOPaOOTKH.

32. B yeM 3akiroyaercsd OTPULATEIBHOE BIUSHHE LEMEHTUTHOM CETKH Ha
CBOMCTBAa MHCTPYMEHTAIbHOM cTanu Y 12.

33. Uznenus u3 ctanu 40 ObuTH HEAOTPETHI IPH 3aKajike. UeM BpeeH HeJorpeB
U KaK UCIIPaBHUTh ITOT JePekT?

34. B ueM 3akiroyaercs OTPUUATEIBHOE BIUSHHE LIEMEHTUTHOM CETKH Ha
cBorictBa ctaneit Y10 u V12? Kakoli TepMo0oOpabOTKOM MOXXKHO €€ YCTPaHUTH?
JlaiiTe 000CHOBaHUE BEIOPAHHOTO PEKUMA TEPMUUECKON 0OpabOTKH.

5. OHEHOYHBIE MATEPHAJIBI JIA IPOBEJAEHUA TEKYIUEI'O
KOHTPOJIA, MPOMEXYTOUYHOMW ATTECTALIUU

5.1. Peanu3anua koMneTeHI Ui

Komnerenumsi OITK-1 Crioco0eH CTaBUTh M pellaTh WH)XEHEPHbIE M HAYYHO-TEXHUYECKUE
3amauu B cepe cBoel npod)eCCHOHATBHON NeATENbHOCTH M HOBBIX MEKAMCIUILIMHAPHBIX HAIpaBICHUH
C MCIIOJIb30BAHMEM €CTECTBEHHOHAYYHBIX, MATEMAaTHUECKUX M TEXHOJIOTHYECKIX MOAETeH

HanmenoBaHue HHAWKATOPA NOCTUXKECHUA
I/ICHOHBL’»YCMLIC CpeaAcTBa OUCHUBAHUA

KOMIIETEHIIHH
OIIK-1.9. Ucnonb3yeT MeTOAbI OLIEHKU 3ayém,

CBOMCTB U crioco6aMu noji6opa 3awuma 1a60pamopHol pabomul,
MaTepuasioB AJis MPOEKTUPYEMBIX VCMHBLL ONPOC

00'BbEKTOB.




5.2. TunoBbie KOHTPOJIbHbIC 3aJAHUA JJIA IPOMEKYTOYHON ATTECTALMHU

5.2.1. IlepeyeHb KOHTPOJIbHBIX BOIIPOCOB

IS 3a49€Ta

n/n

HaunmeunoBauue
paszaena IUCIUILIIMHbI

CopeprxkaHue BOPOCOB (TUIOBBIX 3aaHUH)

Beenenue. Ctpoenue
MetamioB. CTpykTypa

METAJNIMYCCKUX CITJIaBOB.

OO0mas kaccuuKaius METaJlIOB.

Ddu3ndecKrue 1 MEXaHMISCKHUE CBOMCTBA METAJIJIOB.

Kpucrannnueckue u amopQHbIe Tena. Nx
XapaKTePHUCTUKH.

OnemeHTs! kKpuctauiorpaduu. [lonstue kpuctananyeckon
peuretku. E€ mmoTHOCTS.
OnemeHTapHas Kpuctajunueckas pemrerka. (K1)

JledheKThl KpUCTATTMYECKOTO CTPOSHUS METAJIIOB.

Xapakrep pa3pylIeHHs] METaJIJIOB.

Kpucrannuzauus  metanmnoB.  OCHOBHbIE — MOHSTHS.
Teoperndeckas u peajibHasi MPOYHOCTh MeETAJLIA.

[lepBuunas  kpucrammuzauus. CTpoeHHE  CTalbHOIO
CJINTKA.

[Tormumophu3mM MeTalIoB.

OnpeneneHne MEeTauIM4ecKoro cruiaBa. dasbl.

TBEpabIC pacTBOPHI. XUMHUYECKUE COCTUHEHUS.

MGTOI[I/IKa IIOCTPOCHUA JUuarpaMm COCTOSITHH.

JlnarpaMmbl COCTOSIHUSI IBOMHBIX CILIABOB.

OnpeneneHne MeTauIM4ecKoro cruiaBa. dasbl.

Hedbopmarms u
pa3pylieHHe METAIIIOB.

MexaHnuyeckue CBOKMCTBA.

PerI/ICTaJ'IJ'II/IS alyAa
METAIJIOB.

[Tnactnyeckas nedopmarusi. CKoJIBXEHNEe u
IBOMHUKOBAaHME. SIBIIEHNE HAKJIEIA.

BOSBpaT U PpCKpUcCTaJIU3alUA. OCHOBHBIE TTOHSATHSA.

Hasuauenue. TexHomorus.

MexaHn4YeCcKHe UCITBITAHUS METaJIJIOB.

H(eJ'IGSOYFJ'IepOI[I/ICTBIC
CIIJIaBBI.

Komnonents! u (a3sbl B crmaBax Fe-C.

Juarpamma cocrosiaus Fe-FesC.

HpeBpameHHe craneH B TBEPAOM COCTOSHHUM.

YyryHsl. Knaccuduxkarnus. Metosl
MapxkupoBka. HazHauenue.

MOJIyYCHUH.

Teopus u TexHOJIOTUA
TEPMHUYECKOH 00pabOTKH
cranu. XHUMHKO —
TepMHUYecKas oopadoTka.

Tepmuyeckass oOpaboTka craneir. OCHOBHBIE HapaMeTph
TEPMOOOPAOOTKH.

da3oBbIe MPpCBpalllICHUA B CTAJIAX MPHU HAT'PCBC.

HpeBpaH_[eHI/IH AyCTCHUTA IIpU  PA3JIMYHBIX CTCIICHAX
MEPCOXIIAKACHU . HepJ'II/ITHOG IMMPpEBpPAIICHHUEC aYCTCHUTA (HO
AuarpaMmme N30TCpMHUICCKOIO npeBpameHI/m).

MapTCHCI/ITHOC IMPEBPAICHUC aYCTCHUTA.

[IpeBpallieHue npu HarpeBe 3aKaJeHHbIX CTAIEH.

Bnusnue OTIIYCKa Ha MCXaHUYCCKUC CBOIMCTBA CTajeH.

Omxur. Haznauenue. TexHonorus.

Hopmamuszanus. Haznauenue. Texnonorus.

3akanka. Hasgauenue. TexHomorus.

CnocoOs! 3akanku. Haznauenue.

3aKajgouHbIe CPEJIbI.

OTtnyck crajien.

3aKaJInBaeMOCTh M IPOKAJIMBAEMOCTb CTaJIEH.




JledexTrsl TepMo0OpadOTKH.

XuMHUKO-TepMuYecKkass o0paboTka MetauioB.  OOmue
3aKOHOMEPHOCTH.

IlemenTanusa cranu. Ha3znauenue. PeKuMEL.

AzotupoBanue cranu. Haznauenue. TexHnosorusi.

Iunanuposanue cranu. Haznauenue. Texnomnorus.

Juddysnonnas meraumzanusi. TeXHOIOTHSL.

KoHncrpykuunonssie
CTaJIn.

YriiepoucTeie KOHCTPYKIIMOHHBIE cTaym. Kitaccudukarus.
MapxkupoBka. HazHauenue.

Bimstnue  yriiepoma M IIOCTOSIHHBIX — NIPUMECEd  Ha
MEXaHUYECKUE CBOKWCTBA CTAJICH.

JlerupoBannbie cramu. OmnpenencHue. Kiraccudukarus.
MapkupoBKa.

BJ'II/ISIHI/IG J'IGFI/IPYIOHII/IX DJICMCHTOB Ha MCXAHHUYCCKHUC
CBOICTBA CTaJIEN.

Huskoyrnepoauctsie JIETUPOBAHHBIE cTanu
(nuementyemsie). Haznauenue. MapkupoBka.

CpenneyriaepoaucTbie JIETUPOBAHHBIC CTaJIn
(ynydiaemsie).
Haznauenne. MapkupoBka.

PeccopHo-nipy>kKMHHBIE CTaIN.

N3HOCOCTOIKIME cTATH.

[[TapuKOMO JIIMITHUKOBBIE CTaJIH.

Koppo3noHHOCTOMKHE CTaIH.

HNHCcTpyMeHTaIbHBIE
cTanu

YraepoaucTeie HMHCTPYMEHTANIbHBIE cTaid. HasHaueHwue.
Mapxkuposka. Texnosorusi. TO.

JlernpoBaHHble MHCTpYMEHTaJbHbIE CcTanu. Ha3HaueHue.
Mapxkuposka. Texnosorust TO.

beictpopexymue cranu. MapkupoBka. HasHauenwue.
Texnonorus TO.

[lItamnoBsie cranu. Haznauenne. MapkupoBka.

Tepabie CILJIABEL. Knaccuduxkarnus. Hazuauenue.
MapkupoBKa.
LIBeTHBIC MeTaJUIBI U Knaccudukanus AITFTOMUHUEBBIX CILIABOB.

CIIJIaBBbI

Jedopmupyembie, TEPMUUECKU HE YITPOUYHEHHbBIE
AITIOMUHHEBBIE CIUIABBI.

JledopmupoBaHHbIe, TEPMHUUYECKU YIIPOUHSEMBIE
AITIOMUHHEBBIE CILIABBI.

JIuTeiiHbIe aTIOMHUHHUEBRIC CIIJIABEI.

CreueHHas AJIIOMMHHUCBAsA mnmyapa u CIICYCHHBIC
AJIFIOMHMHUCBBIC CIIJIABBI.

Menp u Meanbie cuiaBbl. CBolicTBa. [IpuMenenue.

Jlarynp. BiusHue NIMHKA Ha MEXAaHUYECKHE CBOMCTBA
naTtyHu. MapkupoBka. HazHauenue.

bponsa. MapkupoBka. HazHauenue.

ba6outsl. MapkupoBka. Ha3Hauenue.

Teopernueckue u
TEXHOJIOTHUYECKHE
OCHOBBI ITPOU3BOJICTBA
CTaJIM U YyryHa.

YcTpoiicTBo U paboTa TOMEHHOM Meywu.

DU3UKO-XUMHUYECKHUE MPOLIECCHI, TPOTEKAOLINE B
JOMEHHOU IEYH.

[Ipoaykrel nomenHoi mnasku. TOIl nomeHHOM neyn.

ITpon3BOACTBO CcTa)U, CYIITHOCTH MpoIiecca.

HpOI/I3BOI[CTBO CTaJI1 B KUCJIOPOJHOM KOHBEPTCPC.

YcTpoiicTBO 1 paboTa MapTEHOBCKOM TEUH.

YcrpoiicTBo 1 paboTa IyroBOi 3J1EKTPOTICUH.

YcrpoiicTBO 1 paboTa 37eKTPOUHIYKITMOHHON MeYH.




PaznuBka cranu. OcHOBHOE 000pYyIOBaHUE U BUJIBI
pas3JIuBKU.

9. | Jlureiinoe mpou3BoACTBO. | CriennanbHbIE METObI JIUThS. TEXHOJIOTHYECKUH MpoLece
IIPOU3BOJICTBA OTJIMBOK I10 BBIIIABJISIEMBIM MOJIEIISIM.

JInthE B 000JI0YKOBBIC U METAILTUICCKHE (OPMBI.

LentpoOexxHoe TUTHE U TUTHE MOJT TaBICHUEM.

10.| OO6paboTka MeTauioB | Buabl 06pabOTKM METaNIOB JaBJIEHHEM H MX CYIIHOCTh. CXEMBI
TTABJICHUEM. OCHOBHBIX BUJ0B OM/I.

IIpokaTka METaJIOB: CXeMa MPOKATKHU, OCHOBHBIC TTapaMEeTPhI
XapaKTepU3yIOIIne CTENeHb Ae)OpMAaIliy TIONOCKL. Y CIIOBUS
3axBaTa.

[TonsiTHE O BONIOYEHHUH, HHCTPYMEHT U 000pYAOBaHUE TS
BOJIOYCHUS.

Texnonoruaeckuit mpoitecc BojoueHus. CriocoObl BOIOYECHHS
TpyO.

HpeCCOBaHI/Ie, MCTOABI IPECCOBAHUE.

CymHocTh 00beMHON mTamMmoBki. O60opy0BaHUE U
WHCTPYMEHT NPUMEHsIeMbIe TP 00bEMHOM ITaMITOBKE.

JIucroBas mramMIioBKa: OCHOBHBIE OIl€palvu, UCXOAHBIN
Martepray, 000pyIOBaHIE U HHCTPYMEHT.

11. Capounoe Caapka. CymHOCTh 1 Ki1accu(UKalus OCHOBHBIX BUJIOB
MIPOU3BOJICTBO CBAapKH.

[Tonsite 06 cBapoyHOM qyre U e€ CBOMCTBA.

Croco0ObI 3JEKTPOYTOBOM CBApKH.

W cToyHnKY TUTaHUS CBApOYHON YTy U TpeOOBaHUS,
peIbsBIsIEMbIE K HUM.

PydHas anekTpoiyroBasi CBapKa: CyIIHOCTh, 000pyIOBaHHE.

OnpeneneHre OCHOBHBIX MapaMeTPOB PEKUMA PYUHOM
3JIEKTPOJIYTOBOM CBApPKH.

Bupl cBapHBIX CO€AMHEHUI U IIBOB.

Knaccudukamus s3mekTpo10B A pydHOI 2JIEKTPOAYrOBOM
CBapKH.

CBapka B cpejie 3alIUTHBIX ra30B. APrOHOJAYroBas CBapkKa.

Caapka B cpejie 3aluTHBIX ra30B. CBapKka B yIJIEKUCIOM
rase.

KonTakTHas CBapKa: CYIIHOCTbD, 0COOEHHOCTD U BHU/JbI
CBApKH, IIPUMCHACMOC O60py,Z[OBaHI/Ie.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPUAJIOB
JJISl 321U THI KYPCOBOI0 NMPOEKTa/ KypcoBOi padoThl

HE MPEeTYCMOTPEHO YUYE€OHBIM TIJIaHOM

5.3. TunoBbie KOHTPOJIbHbIE 32JaHU (MATEPHAJIbI)
JJISl TEKYIIEero KOHTPOJISl B ceMecTpe

JlaGopaTopHasi pabora Ne 1. V3mepenue TBEpIOCTH METAIUIOB.
KonTpoabHbIe BONPOCHI.

Uro Takoe TBepaOCTh?

Meroap! orpenenenus TBEpAOCTH.

Cy1mHOCTb onpeneneHns TBEpIoCTH o bpuneniro.

Pexumsl 45151 onpenenenus TBEpAOCTH o bpuHemto.

Henocratku usmepenus tBepaocty o bpuneniro.

CymHocCTh onpeneneHus TBepocTy mo Poksemny.

Bri0op mikanel, BemMUMHBI 00IIEH HATPY3KH U TeOMETpHUIecKol (JOpMBI HAKOHEYHHKA TIO

Poksenny.

8. Enmnuus! n3mepenus tBepaoctu no bpunemo u Poksemnty.

NogakrwbdE




5.4. Onucanune
OLICHUBAHUSA

KPpUTEPHUEB OLCHUBAaHUA KOMHeTeH]_lI/Iﬁ H IIIKAaJBbI

ITpu mpoMexyTo4HOH aTTecTauuu B (opMe 3aueTa MCHOJb3YETCs CIESAYyoLIas IIKaja
OLICHUBAHMS: 3a4TCHO, HE 3a4TCHO.

Kpurepusimu orieHMBaHUs JOCTHKEHUI MTOKA3aTENIEH SBISIOTCS:

HaumenoBanue
MoKazaTess
OIICHUBAHUS
pe3yabTaTa 00ydeHUs
10 TUCIIUILINHE

Kputepuii oneHuBanus

3HaHus

3HaHME MPEIMETHON 00IaCTH JUCIMIUIAHBI, OOLICITPUHATHIC TEPMHUHBI U
OIpeIeICHUS; KJIACCU(HUKAIIUN MAaTEPUAIIOB; OCHOBHBIC CBOMCTBA MAaTEPHAJIOB,;
COCTaB, CTPYKTYPY ¥ CBOWCTBA METAJIIOB U CIJIABOB HA MX OCHOBE M UX
B3aMOCBS3b.

YmMmenusa

YMmenne OHpeacIATh CBOMCTBA METAJIJIOB U CIIIaBOB, OLICHUBAaTh HA OCHOBEC
KOMITJIEKCa @HSHKO-MGX&HH‘IGCKI/IX CBOMCTB MaTte€puaia €ro nmpuroaHoCTb
HCITOJIb30BAHUS B 3aJAHHBIX YCJIOBHAX OKCIUTyaTalluy.

HaBriku

CUCTEM

BiageHue KOMIUIEKCHO OLICHUBATh KAUECTBEHHBIE XapaKTEPUCTUKH, IIPOBOJUTH
WX CPaBHUTENBHBIA aHAJIN3 U JIENIaTh PaIlOHAIBHBIA BHIOOp MaTepuaa 1o
TpyIIe 3HAYMMBIX CBOMCTB; MPUMEHHUTH C(hOPMHUPOBABIIKIECS B IIPOIECCE
00y4eHHs 3HAHWS M YMEHUS JUTs IPUHATHS PEelIeHnH 110 BRIOOPY MaTepuaa,
00€eCIeunBAarOIIEro TEXHOIOTHIO U ONTUMAIBHYIO SKCIUTYaTalliI0 TPAHCIIOPTHBIX

OneHka mpernojaBaTeseM BBICTABISIETCS WHTETPAJIbHO C y4ETOM BCeX IMOKaszareneil u

KpUTEpUEB OLICHUBAHUS.

Ornenka copMHUPOBAHHOCTH KOMIIETCHIIUN 10 TIOKA3aTe0 _3HAHUS

Kputepuit

YpoBeHb OCBOCHHUS U OIIEHKA

HC 3a4TCHO

3a4YTCHO

3HaHMe IPEIMETHON 00JIaCTH
JWCIATDIAHBI, OOIIETTPUHSTHIE
TEPMHHBI U OIPEIENICHNS;
KIaccu(UKaIUy MaTepraioB;
OCHOBHBIE CBOMCTBA MaTE€PUAJIOB;
COCTaB, CTPYKTYpy U CBOMCTBa
METAJJIOB ¥ CIUIABOB HAa MX OCHOBE
Y VX B3aUMOCBSI3b

He 3naer mpeamerHyro obmacTh
JWICIUTIIAHBL, OOIIETTPUHSTEIE
TEPMUHBI U ONPE/IENICHNS;
KIaccu(pUKAINN MaTepPHUaoB;
OCHOBHBIE CBOMCTBA MaTEPHAJIOB;
COCTaB, CTPYKTYpPY M CBOMCTBa
METaJIJIOB U CIIAaBOB HA X OCHOBE
7 VX B3aUMOCBSI3b.

3HaeT mpeaMeTHYI0 00IacTh
JWCLUTUTIHBI, OOIIEPHUHSTHIE TEPMHUHBI 1
ONpEIEIeHUS; KIIaCCH(HKAINH
MaTepHaIoB; OCHOBHBIE CBOMCTBA
MaTepuasoB;

COCTaB, CTPYKTYpPY M CBOHCTBA METAIIOB
¥ CIUIABOB Ha X OCHOBE U UX
B3aMMOCB$I3b, MOXKET KOPPEKTHO
chopMymmpoBaTh UX CAMOCTOSITEIEHO

Ornenka cOpMHPOBAHHOCTH KOMIETEHITHH 110 TIOKA3aTelto _ Y MEHUS

Kpurepuit YpoBEeHb OCBOEHUS U OLICHKA
HE 3aYTEHO 3a4YTEHO
YMmenue onpenenars — cBoiictBa|He ymeer onpenensiTe CBOWCTBa | YMeeT ONpe/essaTh CBOMCTBA METAILIOB U
METaJUIOB U CIJIABOB; OLICHUBAThH HAa|METAJIJIOB U CIUIABOB; OLICHUBATh  |CIUIABOB; OLIEHUBATH HA OCHOBE
OCHOBE  KOMIUIEKCa  (PU3HKO-|HA OCHOBE KOMILIEKCa (PU3UKO- KOMIIEKCA (PU3MKO-MEXaHUUESCKHX

MEXaHUYECKHX CBOMCTB MaTtepuaia
€ro NpurogHOCTb UCHOJb30BAHUA B
3aJaHHBIX YCJIOBUSAX SKCILTyaTalluX

MEXaHUYECKUX CBOHCTB MaTepualia
€ro NpurogHOCTbL UCIOJIb30BaAHUA B
3a/JaHHBIX YCJIOBUSAX SKCILTyaTalluH

CBOMCTB MaTepuala ero MpuroaHoCTh
WCITONTb30BaHUSI B 33/IAHHBIX YCIIOBUSIX
AKCILTyaTalul, MOXKET KOPPEKTHO
cOpPMYIHPOBATH UX CAMOCTOSITEIILHO

OI_[CHKa C(I)OpMPIpOBaHHOCTI/I KOMIIETEHIMI MO ToKa3arento _ HaBbIKu

Kpurepnit

ypOBeHB OCBOCHHA U OLICHKA

HC 3a4TCHO

3a4TCHO

BJ'Ia}ICHI/Ie KOMILICKCHO OILICHHWBATbH
Ka4CCTBCHHBIC XapaKTCPUCTHKU,
OpoOBOAUTL  UX CpaBHHTeJ'II:HI:IfI
aHaJIn3 MW OCIaTb paHHOHaHBHBIﬁ
BBI60p MaTcpuajia I0 Trpymnmie

He BJIaJICET OLIEHKOH
XapaKTEPUCTUK, HE MOXKET
MPOBOUTh HX CPABHUTEIBHBIN

aHaJIn3 M ACIaThb paHHOHaJIBHBIﬁ

BI:I60p MaTCpuajia 10 TIpymme

Bnageer  oueHkoit XapaKTEPUCTHK,
MOXET TPOBOJUTH WX CpPaBHUTEIBHBIN
aHaJM3 M JIeflaTh PalMOHAIIBHBIA BHIOOD
MaTepuara 1O  Tpynme  3HAYMMBIX
CBOMCTB; MOJKET NMPaBUIBHO MPUMEHUTh




3HAYMMBIX CBOWMCTB, TPUMCHHUTH|3HAYMMBIX CBOMCTB; HE MOXET|COpMHUpOBaBIIHEC B nporecce
copMHUpOBABIIMECS B IPOIIECCE|TPABUIBHO NPUMCHUTH|OOYUeHUsT 3HAHUS W YMCHUS  JUIA
OoOy4eHUS 3HaHWS M yMEHHs JUIst|C(DOPMHPOBABIIMECS B IPOICCCE|IPUHATHA  pEIIeHWH MO0  BBIOOPY
MPUHATUSL PEIICHUH TI0 BBIOOPY|OOYYCHMS 3HAHUS W YMCHUS JJjIs|MarepHaia, 00ecrneunBaroIIero
MarepHana, 00ECIICUMBAIOIIETO|TPUHATUSL PEIICHUH TIO0 BBIOOPY|TEXHOJIOTHIO u OINTHMAJTBHYIO
TEXHOJIOTHIO W  ONTUMAJBHYIO|MaTepHaia, 00€CIICUMBAOIIETO|IKCILTYaTAIIUI0 TPAHCIIOPTHBIX —CHCTEM,
AKCILTyaTaIUIO TPAHCIOPTHBIX [TEXHOJIOTHIO M ONTHMAJILHYIO|MOXET KOPPEKTHO C(HOPMYIUPOBATh X
CHCTEM. IKCILTYaTaIUEO TPaHCIIOPTHBIX | CAMOCTOSITEIIEHO
CHCTEM.
6. MATEPUAJIBHO-TEXHUYECKOE
U YYEBHO-METOJIUYECKOE OBECIIEYEHUE
6.1. MaTepuanbHO-TeXHUYECKOe o0ecnedeHmne
Ne HaumeHnoBaHMe CIIeIMAIBLHBIX TTOMEICHUN U OcCHAaIIIEHHOCTD CIIEIHAIBHEIX TOMEIIEHUH U

TTOMENICHUH JIJIST CAMOCTOSITENTEHON PaboThI

MIOMEIICHUH JJIsS CAMOCTOATENIbHOM paboThI

1 Crnennani3upoBaHHBIC ayIUTOPUH i | Crnenuanu3upoBaHHas MeOelb, TEXHUUCCKUE
MPOBENCHUS 3aHATHH  JIEKIIMOHHOIO THIA, | CPECTBA OOYUCHHS: KOMIIBIOTED, IPOEKTOP,
3aHATUN CEMUHAPCKOTO THUIMA, TPYIIOBBIX U | MPOEKIIMOHHBIN dKpaH.

WHJIUBUIyaJIbHBIX ~ KOHCYJIBTAIMM, TEKYIIEero
KOHTPOJISL ¥ TPOMEKYTOTHON aTTECTAIHH.

3 Crnennani3npoBaHHas ayJAUuTOpHUS i | Crnenuanu3upoBaHHas MeOeib., 3JIEKTPOIEYH
MPOBEICHHUS MPAKTHYSCKUX M JiabopatopHbix | kamepusie CHOJI-1,6.2,5.1/11-U1M; SNOL
3aHSTHH. 8,2/1100; CHOJI-1,6.2,5.1/11-M1, mpubopst

JUIL  U3MEPEHUS TBEPJAOCTHM METAIOB IO
merony bpunemns tun Thb (THI-2M) u mo
Mmerony Poksemnra tum TP (TK-2M),
MHKpockonsl — MMYVY-3, METAM-P1, EC
METAM PB, MUKPOME/] MET,
nutnoBanbhbie cTankd 3E 881M; komiekius
MUKPONUIA(OB, CTEH/IBI, TIAKATHI.

4 UuTanbHBIH 3aI OoubnMMoTeKu s | Cenmanv3upoBaHHass MeOelb, KOMIBIOTEpHAs

CaMOCTOSATENBHON PabOTHI TEXHUKA, NOAKIOYeHHas K cetu «VHTepHET» U
HMMEIoLIas JOCTYII B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BATENBHYIO CPEy.

6.2. JIuleH3uOHHOE M CBOOOIHO PACIIPOCTPaHsieMOe MPOrpaMMHOe o0ecreydeHne

Ne IIepeueHb NMLIEH3MOHHOIO IPOTrPAMMHOIO PexBu3nTHI MOATBEPKAAIOILIETO JOKYMEHTA

o0ecTeyeHusI.

1 Microsoft Windows 10 KopriopartuisHast Cornamrerne Microsoft Open Value

SubscriptionVV6328633.
Cornaiiesue AeHCTBUTEILHO C
02.10.2017 mo 31.10.2023). Jorosop nocrasku 110
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscription
V6328633. CornamieHue 1eMCTBUTEIBHO C
02.10.2017 mo 31.10.2023
3 Kaspersky Endpoint Security «CtannapTHbIit Cybnuen3nonasiid gorosop Ne 102 ot 24.05.2018.
Russian Cpok neiictBus munenszun 10 19.08.2020
Edition» I'paxnancko-npaBoBoii JJoroBop (KouTpakr) Ne
27782 «IloctaBka MpoJyIeHHs TIpaBa MOIb30BAHMUS
(mmuensun) Kaspersky Endpoint Security ot
03.06.2020. Cpok netictus mutensun 19.08.2023r.
4 Google Chrome CBoboHo pacnpoctpansemoe [1O cornacuo
YCJIOBUAM JIMIIEH3NOHHOI'O COIJIAICHUSA
5 Mozilla Firefox CBoboHo pacnpoctpansiemoe 10 cornacHo

YCJIOBUSAM JIMIIEH3UOHHOI'O COTJIAICHUSA
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11.

12.

13.

6.3. IlepevyeHb y4eOHBIX H3TaHUI M Yy4eOHO-MeTOAUYECKHUX MAaTEPHAJIOB

Comnnues HO.I1., Ipsxun E.W. Marepuanoseacuue: Y4ueOHuk s By30B. M3, 3-e nepepald. u
morr. — CI16.: XUMU3JAT, 2004. — 736 c., um.

AM. TIleiicaxoB, A.M. Kydep. MarepuanoBeneHre U TEXHONOIHSI KOHCTPYKIIMOHHBIX
MaTepuainoB: YueOHuK. 3-e u3a. — CI16.: M3a-Bo Muxaiinosa B.A., 2005r.-416 c.

[Ipaktukym mo martepuanoBeaeHuto: Yueb.mocodue / E. B. Illonuna, A. A. CraTuBko. —
benropon: Uzn-so BI'TY um. B. T'. Illyxoga, 2011. — 122c.
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134

[Ipaktukym mo martepuanoBeaeHuto: Yueb.mocooue / E. B. Illonuna, A. A. CraTuBko. —
benropon: Uzn-so BI'TY um. B. I'. Illyxosa, 2011. — 122c.

Canynos C.B. Marepuanosenenue. CII0. : Jlanp, 2015. — 208 c.
http://e.lanbook.com/book/56171

Boroayxos C.U. Kypc marepuanoBenenus B Borpocax u otserax. / C.M. boromyxos, A.B.
Cuntoxus, E.C. Ko3zuk. M. : MammaOocTpoenue, 2014. — 352 c.
http://e.lanbook.com/book/63212

MartepuanoBenenne: YueOHuK it By30B/b.H. Ap3zamacos, B.W. Maxkaposa, [.I". MyxuH u
ap. [ox obur.pen. b.H. Apzamacoga, I'.I'. Myxuna. — 3-e u3j., nepepa6. u gon. — M.: U3n-Bo
MI'TY um. H.O. baymana, 2003. — 648 c., .

JluarpamMma coCTOSIHHS JKele30-1ieMeHTHT: Meroauueckue ykasanus / Coct.: A.A. CTaTHBKO,
E.B. llonuna, T.I1. Crpenkuna. — benropon: U3a-so BI'TY um. B.I'. IllyxoBa, 2005. -17 c.
Hsmepenne TBepaocTH MeTauioB: Meroanueckue ykazanus /Coct.: A.A. Cratusko, E.B.
Horwmna, JI.U.Menocosa. — benropox: Uzn-so BI'TY um. B.I'. Ulyxoga, 2005. -

16 .

. CTpykTypa M CBOWCTBa MEIHBIX ¥ IOJIIUITHUKOBBIX CIUIABOB.: MeToJHUYecKue yKa3aHus /
Cocrt.: A.A. CratuBko, E.B. lllonuna. — benropon: M3a-so BI'TY um. B.I'. Illyxosa, 2004. -
17¢
WuctpymeHTaibHble cTanu: Mertogudeckue ykazanus / Cocr.: A.A. CratuBko, E.B.
Ilomuna, T.I1. Ctpenkuna. — benropon: M3a-Bo benl TACM, 2002. — 15¢.

Mapounuk crajiei u crmiaBos/Ilox pen. A.C. 3y0uenko. — 2-e u3f. nepepad. u gom. — M:

Mammaoctpoenne, 2003. — 782c¢.

MexaHndyeckne WCHBITAHUS  METaJIOB: METONWYECKHE YKa3aHWsS K  BBITIOJTHEHUIO

nmabopaTopHO W TpakThdeckoir padore / coct. E. B. Illonmna, A. A. CratuBko, JI. .

®democora. - benropon: M3a-Bo BI'TY, 2007. — 13c.
https://elib.bstu.ru/Reader/Book/2013040918595229012100004531

6.4. IlepeyeHb HHTEPHET PECYPCOB

1. Xumuko-Tepmudeckas oopadorka (XTO) merannos
https://www.youtube.com/watch?v=bnkTUowNHKM

2. MapreHcuTHbIEC TPEBPALLICHUS
https://www.youtube.com/watch?v=5hS4ldbbrEo

3. [Inactuyeckas neopManus METaIIOB
https://www.youtube.com/watch?v=MHtJLSJ8 30

4. Tak genaroT CcTajib.
https://www.youtube.com/watch?v=XP6FS8yrolA

5. http://www.ostmetal.ru/



https://elib.bstu.ru/Reader/Book/2014040920285243821200008134
http://e.lanbook.com/book/56171
http://e.lanbook.com/book/63212
https://elib.bstu.ru/Reader/Book/2013040918595229012100004531
https://www.youtube.com/watch?v=bnkTUowNHkM
https://www.youtube.com/watch?v=5hS4ldbbrEo
https://www.youtube.com/watch?v=MHtJLSJ8_30
https://www.youtube.com/watch?v=XP6FS8yro1A
http://www.ostmetal.ru/

