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BBepeHune

MeToanyeckue ykasaHusa MO BbINOMIHEHUIO MPAKTUYECKUX 3aHATUW COCTaBlEeHbl B
COOTBETCTBUM C paboyen nporpammon ydyebHon ancumnnuHbl «MaTepuanosegeHue» no
crieumanbHocTn 26.02.05 «3kcnnyaTauus CyaoBbIX 3HEPreTUYECKMX YCTaHOBOKY.

Pabo4en nporpammon ANCLMNIIMHbLI NPeaYCMOTPEHO 2 NPaKTUYECKUX 3aHSATUN.

Llenbio npoBefeHns NpakTUYeCKNX 3aHATUN ABISETCH 3aKpenneHne TeopeTnyecknx
3HaHUN N NpUoBpeTeHNa HEOBXOANMbIX NPAKTUYECKNX HABBLIKOB U YMEHUI NO OTAENbHbIM
TeMam aucumniuHel. Hapsagy ¢ gpopmMupoBaHMeEM YMEHUN 1 HABbIKOB B MpoLecce npakTu-
YeCcKnx 3aHATUA 0bobLaTCsA, CUCTEMATUNPYIOTCA, KOHKPETU3MPYIOTCA U yriybnsaiTcs
TeopeTudeckne 3HaHus, BbipabaTbiBaeTCcs CMOCOOHOCTbL U FOTOBHOCTb MPUMEHSTb 3TU
3HaHWA Ha NpakTuKe, pas3BUBaKOTCA UHTENNEKTYanbHble YMEHUS.

BbinonHeHne npakTU4ecKknx 3agaHuin HanpaeneHo Ha opMupoBaHMe y obyyato-

LWmnxcd cneayroumx anemMeHToB KoMMNeTeHUNN:

OK 01. BbibupaTb cnocoObl pelueHust 3agad npodreCccUoHanbHON OeATeNbHOCTU

NMPUMEHNTESIbHO K Pa3JINYHbIM KOHTEKCTaM,

OK 02. Ucnonb3oBaTb COBPEMEHHLIE CPEACTBA MOMCKA, aHanM3a U UHTepnpeTaumm
UHoOpMaUUK, N MHMOOPMALMOHHbIE TEXHOMNOMMU Af1s BbIMNOMHEHUA 3adad npogeccuo-

HaInbHOW AEeATEeNbHOCTY;

OK 03. lNMnaHupoBaTb M peann3oBbiBaTb COOCTBEHHOE MPOMeCCUOHaNbLHOE U NNY-
HOCTHOE pasBuTUe, NpeanpUHUMAaTENbCKY0 OeATENbHOCTb B NpodyeccrnoHansHon cdepe,

NCrnonb30BaTh 3HaHMS N0 PMHAHCOBOW rPAaMOTHOCTU B Pa3fNYHbIX XXU3HEHHbIX CUTYaUnsXx;
OK 04. 3dhdekTMBHO B3anMoL4eNCTBOBATL 1 paboTaTb B KONNEKTUBE M KOMaHAE;

OK 05. OcywectBnATb YCTHYO U MMCbMEHHYK KOMMYHUKAUWIO Ha rocyaapCTBEHHOM
a3blke Poccuickon degepaumm ¢ y4eToM 0COBEHHOCTEN COLMAribHOMO U KyNbTYPHOIO KOH-

TEeKCTa,

OK 06. lMposiBnaTb rpa)kaaHCcKo-NaTpmMoTUYECKYH NO3ULMIO, AEMOHCTPUPOBATb OCO-
3HaHHOE MOBEOEHME Ha OCHOBE TPaAULMOHHBLIX 0OLLEeYernoBEYECKNX LEHHOCTEN, B TOM
4yucne ¢ y4eToM rapmMoHM3aLmMm MexXHaLMOHarbHbIX U MEXPESTUIMO3HbLIX OTHOLLUEHUI, NpU-

MeHATb CTaHOapTbl aHTUKOPPYMNLUMOHHOIO NoBeaAeHUA;

OK 07. CogencreoBaTb COXpPaHEHMIO OKpYXalolen cpenbl, pecypcocbepexeHuto,

NMPUMEHATb 3HaHUA 006 n3MeHeHuMn knumara, NMPUHUUNDbI 6€pe)KJ'IVIBOI'O npon3BoacTBa,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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apeKkTMBHO AEeNCTBOBATL B Ype3BblHaUHbIX CUTYaLNAX;

OK 09. lNonb3oBaTbCca NpodeccrMoHanbHON JOKYMEHTauMen Ha rocyaapCTBEHHOM U
WHOCTPAHHOM Si3blKaXx.

MK 1.1. ObGecneuynBaTb TEXHUYECKYIO IKCMfyaTauMIO NaBHbIX 3HEPreTU4ecKnx
YCTaHOBOK Cy[Ha, BCNOMOraTesnbHbIX MEXaHN3MOB N CBA3AHHbLIX C HAMUW CUCTEM YynpaBne-
HUS.

MK 1.2. OcywecTBNATb KOHTPOSb BbINOSTHEHUSA HALMOHAIbHbLIX U MEXAYHapOaAHbIX
TpeboBaHU NO 3KCnyaTaumm cygHa.

MK 1.3. BbINonHATb TeXHMYECKOE OBCNyXmBaHMe M peMOHT cyaoBoro obopynosa-
HUS.

MK 1.4. OcywecTBnsaTtb Bolbop 060pynoBaHud, afieMeHToB U cucteMm obopyaosa-
HUSA ONS 3aMeHbl B NpoLecce akcnnyaTauum CyaoB.

MK 1.5. OcywecTBnsaTb 3KCnnyaTaumio CyaoBbIX TEXHUYECKMX CPEACTB B COOTBET-
CTBMM C YCTAHOBMNEHHbIMW MNpaBunamMmn 1 npoueaypamu, obecneuvmBarowmmm besonac-
HOCTb Oornepaunin n OTCYTCTBUE 3arpsi3HEHNSA OKpY>KatoLLen cpeabl.

MK 2.1. OpraHn3oBbiBaTb MePONPUATUS No obecnevyeHnto TpaHcnopTHoM 6e3onac-
HOCTMW.

MK 2.2. NpumeHaTb cpencrtea no 6opbbe 3a XMBYy4ECTb CyaHa.

MK 2.3. OpraHusoBbiBaTb 1 0becneymBaTtb AeUCTBUSA NOAYNHEHHbIX YNEHOB
aKMnaxka cygHa npu opraHusaumm ydebHbIX NoXapHbIX TPEBOr, NpeaynpexXaeHns BO3HUK-
HOBEHUS NoXapa 1 Npu TyLEeHUN noxapa.

MK 2.4 OpranunsoBbiBaTb 1 obecneunBaTb ENCTBUSA NOAYMHEHHbBIX YNIEHOB 3KMNa-
Xa cygHa npu aBapusx.

MK 2.5 OkasbiBaTb NepBYH NOMOLLb NOCTPaLaBLUNM.

MK 2.6 OpraHunsoBbiBaTb U 0ob6ecneynBaTb ENCTBUSA NOOYMHEHHBIX YNIEHOB 3KMNa-
Xa cydHa rnpu ocTtaBneHun cyaHa, UCnosib3oBaTb KOMMEKTUBHbIE U MHOUBUAYaAlbHbIE Cna-
caTenbHble cpeacTsa.

MK 2.7 OpraHusosbiBatb 1 obecrneymBaTb ENCTBUA NOOYNHEHHbBIX YSIEHOB 3KMNa-
Xa cygHa no npeaynpexaeHuio U npeaoTBpaLLeHnio 3arpsi3HeHunst BOOHOW cpefbl.

MK 3.1. NnaHupoBaTb paboTy CTPYKTYPHOro NoapasaeneHums.

MK 3.2. PykoBoauTb paboTomn CTPYKTYPHOro noapasgaeneHus.

MK 3.3. AHanun3npoBaTtb NpoLecc 1 pesynbTaTbl 4eATENbHOCTU CTPYKTYPHOro noa-

pasgeneHus.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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lMepea npoBegeHMEM NPaKTUYECKUX 3aHATUIN oByvatowmecs obs3aHbl npopaboTatb
COOTBETCTBYHOLUNA MaTepuars, yACHUTb Lefb 3aHATUS, 03HAaKOMUTLCA C COAEPXaHWEM U
rnocrnegoBaTeNbHOCTbIO €ro NPoBeAeHUs], a NpenogaBaTenb NPOBEPUTb UX 3HAHUS FOTOB-
HOCTb K BbINONTHEHUIO 3aaHUS.

TekcT BbINONHAEMbIX paboT Ha NPaKTUYECKUX 3aHATUAX oByyatowmecs AOSMKHbI Nn-
caTb PYYKOM MOHATHBIM novepkoM. Cxembl, 3CKuM3bl, Tabnuubl HEOBXOANMO BbINOMHATb
TONbKO KapaHAaLloM C MOMOLLbI YePTEXHbIX MHCTPYMEHTOB.

Mocne kaxgoro NpakTUYEeCcKoro 3aHATMS NPoOBOAUTCA 3alMTa oT4yeTa, Kak NpaBuiio,
Ha creayoLem NPakTUYEeCKoM 3aHATUN Nepes BbINONIHEHNEM nocneayoLen paboTbl.

Ha 3awuTe otyeTa obyyarowmMica OOMKEH 3HATb TEOPUIO NO AaHHOW TeMe, Nosic-
HUTb, KaK BbIMOSMHANAcb pabota B COOTBETCTBMM C OCHOBHbIMU TPEOOBaHMUSIMUN K 3HAHUSIM

N YMEHUAM NO AaHHOM Teme paboyen nporpaMmmbi.

lNMepeyeHb NpPakTU4YECKMUX 3aHATUN

Ne lNMpakTnyeckoe 3aHATHE Kon-Bo
n/n yacoB
OnpepgeneHune TBepAOCTU METANMOB U UCMbITaHNE METaNMoB Ha yOApHYHO BA3- 2/2
KOCTb
2 MWKpPOCKONNYECKMN aHaNn3 CTPYKTYPbl YYryHOB U YrrepoaucTbiX ctanemn 2/4
UTOlro 4

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MNMpaktnyeckoe 3aHaTMe Ne 1 OnpepgeneHue TBepaoOCTU MeTasysioB U UcnbITa-
HUe MeTasnsioB Ha yAapHYIO BA3KOCTb

Lenb 3aHsmus:

N3yunTb TeopeTnyeckne oCHOBbI METOAOB onpeaeneHns TBEpAOCTU MeTansioB Mo
meToay bpuHenna n Poksenna.

PaboTta HanpaBneHa Ha OPMMPOBaHWE CNeaylLMX 3N1EMEHTOB KOMMETEHLMN
OK 01-07,09, MK 1.1-1.56TIK 2.1-2.7, 1K 3.1-3.3.

Memooduyeckue yka3zaHusi

TBepaocTb — CNOCOOHOCTbL MEeTannoB CONPOTUBMATLCA BAABNMBAHUIO B €ro no-
BEPXHOCTb Apyroro 6onee TBepaoro matepmana.

TBepaoCcTb MMeeT GonblIOe NPaKTUYECKOE 3HAYEeHME, T.K. OHA BblpaXaeT MHorve
paboumne cBoVCcTBa MaTepuana: ConpoTMBIEHNE K UCTUPAHUIO, COCOOHOCTb K MeXaHuye-
ckon 0bpaboTke, BblAepKMBATb AaBEHME.

BonblWMHCTBO MeToA0B onpeaeneHns TBEpAOCTM OCHOBAHO Ha NPUHUUNE BOABMU-
BaHWS, HO CYLLIECTBYIOT METOAbI OCHOBAHHbIE Ha LlapanaHnn, Ka4aHum MasiTHUKa.

Mpn ncnbiTaHMM Ha TBEPAOCTb MOBEPXHOCTb Martepmana He A0SMKHA UMETb PUCOK,
BMSATUH 1 LLapanuH.

K MeTogam oCHOBaHHbIM Ha BAABNUBAHUN OTHOCATCS:

-meToq bpunenns

-meToq PokBenna

-meTtop Bukkepca

a) OnpegeneHune TBEpAOCTM MeTanna no cnocoby bpuHenna Ha TBépaomepe Tuna
«TL-2».

B 3aBMCMMOCTM OT MCMbITbIBAEMOrO MaTtepuana u ero TonwmHbl Ha npubope 3a-
KpennsieTcs HakoHeYHUK ¢ gnameTpoM wapuka 10,5 unm 2,5 MM 1 yctaHaBnuBaroTcsa rpy-
3bl: 3000, 1000, 750 «r.

MogroToBneHHass AeTtanb yCTaHaBNMBAETCs Ha CTOJN nMpecca v NoABOAWUTCS  Lia-
PpUK, BpalleHMeM LUTypBana cTtona Ao oTkasa, co3gaBas npenBapuUTENbHYH Harpysky B
100 kr. BkntovaeTcs KHOMKa, rpy3bl ABUXKYTCSH BHU3 — LUAPWK BOABNMBAETCA B AeTarb.

Bbloepkka conpoBoxaaeTcs ropeHneM namnoydkm 10 — 40 cek. Nocne BbIKNOYEHUS
NaMmnoyKn rpy3bl NOOHMMAKOTCS BBEPX U MPECC aBTOMATMYECKM BbIKITOYaeTCA. McnbiTaHus

nposoaaTca 3 pasa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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C nomoulpbto nynbl onpegenseTcs AvameTp NiYHOK M no chopmyrne u no tabnuue

onpegenseTca TBEPAOCTb No bpuHenntio.

P - Harpy3ka Ha LuapuK, Kr;

F - BennynHa noBepxHOCTM oTneyartka, Mm;

D - anameTp wapvka;

d - guameTp NyHKW.

Monb3ysace Tabnuuen, onpenenalT TBEPLOCTb B 3aBUCMMOCTU

HB

=—xke/ mm
F

Harpysku P. [lnameTp nyHKn npuHumaem 5 mm, Harpysky 1000 H

oT d nNyHKN wn

Tabnuuya 1
1 n3amepeHue 2 N3MepeHne 3 n3mepeHune - -
é' J§l Ona- TBép- [va- Teép- | Ouna- TBép- 9 33 n§>
E e & | metp | poctbrmo | meTp AOCTb | MeTp | AOCTE MO | 4 1 = E
= o} 3 | otne- | BpuHen- | otne- no oT- | Bpuren- | @ o 38 Qg’
217 S | vatka o yatka | Bpu- ne- o Ze | 23 o
3 g ® Henmo | uar- o5 | X9 ®
— o Jd < ® T °
S 2 = Ka S0 5 s
= = 3 I| 59 g
D ® 3| T8 D
D P di HB:1 d2 HB:2 ds HB3 HB GB maTe-
pvan
1 2 3 4 5 6 7 8 9 10 11 12
2 2,5 | 1000 016
MM MM
95 = KHB
Mpenen npoyHocT %2 onpedensieM no CyLIECTBYIOLWEN 3aBUCUMOCTM OT TBEPAO-
ctn metanna «HB».

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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[1na kataHHon u koBaHHoW ctanu: 0,3-0,4

Ona nuton crann: 0,36

Ins ceporo vyryHa: 0,1

Ons mean: 0,35-0,48

Ons antomuuua: 0,4.

YCTPOMNCTBO U NPUHLUWUMN PABOTbI NPUEOPA EPUHENNA

Ha puc. 1 npuBegeHa npuHumnnuansHasa cxema teepgomepa Th 5004.
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Puc.1. - Cxema npubopa ons onpegenexHns TeepaocTtn no bpuHenntio

OcHoBHbIMMK YacTsamun npmubopa ABNAKTCS:

1. WnmnHaenb 6, B KOTOPLIA BCTaBNAKTCA CMEHHbIE MHAEHTOPbI C LLapukaMn pasHo-
ro gnameTpa.

2. NopBecka 18 ¢ Habopom rpy3os.

3. MaxoBuk 1, nepemeLlalolnm ONoOpHbIA CTONUK 5 ¢ 0Bpasuom B BEPTUKANIbHOM
HanpaBneHun.

4. Cuctema pbivaroB 12, 15, 17-19, nepegatoinx Harpy3ky Ha UcnbiTyembln obpa-
3el.

5. Onektpoasuratens 21, obecneumsatowmn paboty npnbopa.

6. MNynbT ynpaBneHus ¢ nepeknovaTtensMm pexuma paboTbl, CUrHanbHbIMU nam-

namu “KOHTpornb”, “Bblaepxka”, “ceTb”’, perie BpeMeHu.

7. KHonku “nyck” u “cton”.

6) OnpeneneHne TBEPAOCTN MeTanna no cnocoby Poksenna n TBepaomepe tuna
TK-2.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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B MpuGop ycTaHaBnmBaeTcs anMasHbiil kKoHyc ¢ yrinom 120° u rpy3abl 150 kr.

[etanb yctaHaBnuBaeTcs Ha cton npubopa C nomoLlbio WTypBana nogBoasT ae-
Tanb K anmasHomy KoHycy ¢ yrnom 120° u BpawaiT WTypBan Ao Tex nop, noka CTpenku
MHOUKaTopa He CTaHyT napannenbHo apyr apyry. [Npy 3TOM ManeHbkasi cTpernka cTtaHeT
NPOTUB KPaCHOW TOYKM Ha LiKane npubopa.

Bonblyto CTpenky MOXHO He AOBOAUTL OO0 5-TWU OeneHun, ycTaHaBnuBasi Hyrb
wkanbl «C» NOBOPOTOM MHANKATOPHOW rOSTIOBKM.

Ctpenka npubopa Bpallaetca 1 no wkane npnbopa «C» (YepHasi) untaem nokasa-
H1a npubopa.

Mpw ncnbliTaHMM CTanbHbLIM LLAPMKOM NOKa3aHna YuTaroT no wkane «B» (kpacHas).

N3mepeHns npon3BogAT Tpu pasa, 3aTeM onpedensiT cpefHee 3HadeHue TBEp-
[ocTu.

HRC — anmMasHblM KoHycom yrna 120°

HRB — cTanbHbIM 3aKanéHHbIM Wwapukom = 1,58 mm.

Mo cpegHemy nokasatento TBEpaocT HRC, nonb3ysdAcb nepeBogHoM Tabnuuen,

onpenenalnT TBEPAOCTb No bpuHennto HB .

YCTPOUCTBO NPUBEOPA POKBEJA

Ha puc.2 npuBegeHa npuHumnuaneHaa cxema TBepgomMmepa Poksenna.

OCHOBHbIMM €ro YacTaMn ABMASOTCS:

nonepeyvnHa 1, nogsecka 2, WTOK amopTmusatopa 3, pblyar 4, pykositka 5, BUHT 6,
Kpblwka 7, pblMaxok 8, npmama 9, wnuHgenb 10 C 3aKpenneHHbIM Ha €ero KoH-
Lue MHAEHTopoM, MaxoBuk 11 ans nepemelueHns obpasua, wnoHka 12, HanpasnswLas
BTynka 13, ctaHunHa 14, rpy3bl 15, ctonka 16, nogbeMHbIM BUHT 17, MacnsaHbln amopTu3a-
Top 18, npyxuHa 19, nHamkaTop ¢ AByMS Wkanamu — yepHown (C) n kpacHowm (B). Npn atom
c 6onbLUOK CTPerkon MHAMKaTopa BCerga CoBMeLLaeTCsl HyfNb YepHOM LKasbl, U HU B KO-
eM crnydyae — KpacHon. bapabaH Ons TOYHOW YCTAHOBKWU LUKanbl WHAMKATOpA Ha Hyrb,

anekTpomoTop, obecneuymsatowm paboTy npmnbopa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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14 13

Puc.2. - Npunbop ana namepenns tBepgoctu no Pokesenny

YpapHas BA3KOCTb — CMOCOBOHOCTb MaTepuanoB okasbiBaTb COMPOTUBIEHWE AeN-

CTBMIO yAapHbIX Harpys3ok.

raoe KC — ynapHasi BA3KOCTb;
K — 3aTpayeHHas paboTa;
S — nnowaak NonepeyHoro ceveHns obpasiua B MecTe Haapesa.
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PucyHok 1 — OBpaseLl Ans ucnbiTaHnst Ha yaapHYHo BSI3KOCTb

lNpumeyaHue:
OT kayecTBa BbINOMHEHNA Haape3a 3aBUCUT TOYHOCTb UCMbITaHUs, NO3TOMY Hagpes

006pa3L0oB BbINOMHAT 0COGEHHO TLIATENBHO (CBEPrEeHeM, dopesepoBaHeM UMK NPOTOY-

KoWn, wrnmdgoBanbHbIM Kpyrom). Hagpes HaHocuTca Ha obpasel, Tak, 4Tobbl ero ocb Gbina

nepneHauKynsapHo ocu obpasua.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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PucyHok — 2

B Havane mncnbiTaHMa MasiTHUK NOAHUMAIOT Ha Yrosl o. B BEpXHee UCXOOHOe Morso-
XeHne (puUCyHoOK 2a) Ha BbicoTy H (pucyHOK 20), 3aTeM MasTHWK CnycKalT U OH, najas,
paspyLllaeT NoMeLLeHHbIN Ha ero nyTn obpasel U No MHepUMU OTKIOHAEeTCA Ha yron f.

3Hagq yrnbl o M  No cooTBeTCTBYOWNMM Tabnuuam onpegenstoT K n KC.
Ucnonb3yembie ucmoyHuku: [1]; [2]; [3]-

3adaHue:

CodeprxaHue u rnopsidok 8bIrnoHeHUs pabomsi:

1. U3yuntb 1 3apucoBaTtb cxembl npubdopoB bpuHenna n Poksenna ans onpenene-
HUS TBEpAOCTM MeTasnsfoB U CXeMy MasiTHUKOBOrO Konpa [Ans onpefeneHns yaapHou
BA3KOCTU MeTasnmnos.

2. N3yunTb TeopeTunyeckuin matepuan no TeMme 3aHATUS.

3. 3anonHutb Tabnuuy 1

4. HayepTuTb AunarpaMmmy pacTsKeHust A9 CTanuM U ykasaTb BCE XapaKkTepHble
TOYKM anarpammbl.

5.0hopmuTb OTHET

Bbi800b!1 U rpednoxeHus:
B pesynbTaTe npogenaHHon paboTbl KypcaHTbl OMKHbI NpoaHannanposaTb 4OCTO-
WHCTBa M HegocTaTtkm metoga bpuHenns u metoga Poksenna. lNMpu atom obpatntb BHU-

MaHuWe Ha TO, KaK OTIIM4aeTCcAa TBepaAoCTb YepHbIX METAJ1J10B U CMJi1aBOB (CTaJ'Ib n t-IyFyH) oT

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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UBETHbIX (Medb, NaTyHb, 6pOH3a, AypantoMuH u T.4.). Kpome Toro, Heobxoammo obpatutb

BHMMaHMWE Ha OTJIn4ne B TBEPAOCTUN YNCTbIX METASINTOB N UX CrJ1aBOB.

CodepxaHue omyema:

HanmeHoBaHMe NpakTU4YecKoro 3aHATUs

Llenb 3aHATMA

OT4eT 0 BbLINOMHEHUN BCEX NMYHKTOB M3 pasgena «CoaepxaHve u nopsiaok Bbinos-
HeHnst paboTbi»

CnncoK Ncnonb3oBaHHbIX MCTOYHMKOB

BbiBOAbI M NpeanoxexHus

[lata n noanucuK cTyaeHTa u npenogasaTens

KOHTpOsbHbIE BOMPOCHI:

1. YTo Takoe TBEpAOCTb MeTanmnoB (onpeaenexme)?

2. B kakmx eguHumuax namepsetcsa TeepaocTb no bpuHenno?

3. B kaknx eguHuuax namepseTtcsa Teepaocts no Poksenny?

4. 3a4yem HeobxoaMMo 3HaTb TBEPAOCTb MeTannoB?

5. Kakon meTtoa namepeHusi TBEpA0CTM MeTannoB Bbl cyMTaeTe 6onee ygobHbiM
(o6ocHywnTe)

6. Kakve npnbopsb! CyLWeCcTBYIOT OS5 USMepPeHUs TBepAoCTU MeTasnmnos.?

7. TBepxe unun marde JOMKeH ObiTb CTanbHOW LWapUK ANsi NPOBEPKN TBEPAOCTH,
4yemM uccnegyembin metann?

8. Kakon meTtann 6yaeT TBepxe CTanb UMK YyryH U nodemy ?

9. 3anuwwnTte hopmyny Ans onpeaenieHnst TBepaocTu no bpuHenno

10. Kak nogbupatoT cTanbHble LWapuku npyu ucnbitaHum no bpuHenno?

12. Kak nsrotaenmBatoT obpasubl ANs UCMbITAHWUIA Ha TBEPAOCTL?

13. YTo Takoe BA3KOCTb MeTanna?

14. [ins yero onpeaensitoT BA3KOCTb MeTannoB?

15. B Kaknx eguHnuax namepsieTcst BA3KOCTb MeTarnmoB?

16. Yto o6o3HaualoT undpbl B Mapke MasTHukoBoro konpa MK 30.

17. [Ina 4Yero Cny>XuT KOHUEHTPATOP Hanps>KeHnin?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MpakTnyeckoe 3aHaTMe Ne 2 MUKpocKONMYECKUM aHanus3 CTPYKTypbl YyryHOB
M yrnepoaucTon ctanm

Lernb: n3ydeHne CTPYKTYPHbIX COCTaBSAIOLWNX YYryHOB, MO popme rpacuToBbIX
BKIMIOYEHNN.

Pabota HanpaBneHa Ha (OpMUPOBaHME CReayLWNX 3NIEMEHTOB KOMMETEHLUN
OK 01-07,09, K 1.1-1.6 1K 2.1-2.7, 1K 3.1-3.3.

Memoduyeckue pekomeHdayuu

MuKpOCKONMYECKNin aHann3 MeTannoB U CMaBoOB 3akNio4YaeTca B UCCIeA0BaHUN MX
CTPYKTYPbl C MOMOLLbI MUKPOCKONOB. Mpy MUKpOaHanuM3e MOXHO onpeaennTb BerMUYnHy
3epHa, KOMMOHEHTbI CTPYKTYPbI, BIIUSIHUE NErnpyroLmx 3f1IeMeHTOB, Ka4ecTBo Tepmoobpa-
0OTKM, XMMUKO-TepMmU4eckon obpabotkm n 1.40. VccnegoBaHne MUKpOLLMGOB Npoun3Bo-
ANTCs Ha meTannorpaduyeckomMm Nnu ANEKTPOHHOM MUKPOCKOMax.

N3y4yeHne MUKPOCTPYKTYPbl YyryHOB NPOU3BOANTCSH B PABHOBECHOM COCTOSIHUM, T.€.
npyv MegneHHOM OXNaXaeHUN.

3a OCHOBY MpUHMMAIOTCA AuMarpamMmbl: xeneso-uemMeHTUT Fe-FesC (0THOCUTESNbHO
YCTOMYMBOro paBHoBecKs), xeneso-rpadut Fe-C (abCcontoTHO YCTOMYMBOIO paBHOBECKS).

HAwnarpamma coctosiHna Fe-FesC HasbiBaeTCcs LEMEHTHOW, a Anarpamma COCTOSIHUA
Fe-C — rpacouTHOMN.

MpeBpalleHnsa B ctansax (Mpyu Harpese U npu oxraxgeHum) obbl4HO NPOUCXOAAT B
COOTBETCTBUU C LEMEHTHOW AMarpaMMoNn, a NpeBpaLleHnst B YyryHax MOryT npoTekaTb Kak
Nno LLeMEHTHOW, TaK 1 No rpauTHOM gmuarpamme.

C nomoLwbo MUKpoaHanu3a MOXHO YCTaHOBUTb CBA3b MeXOY MUKPOCTPYKTYPOW 1
CBOMCTBaMM YyryHa. Yrnepog B 4YyryHe MOXeT HaxoguTcd, Kak B cCBOOBOOHOM COCTOSIHUM,
T.e. B Buge rpaduta, Tak 1 B XMMUYECKOM CBA3AHHOM COCTOSIHUM B BMAE LEMEHTUTa —
FesC. NpaduTHbIE BKNIOYEHUSA B YyryHax XOpPOLLO BWAHLI B HETpaBneHbIxX wnudax. N3y-

YeHne MeTannM4eckon OCHOBbLI NMPON3BOAUTCS HA TPaBMEHHbIX MUKPOLLNNdaXx.

Bernble yyryHbl

B 3aBncuUMOCTM OT cogepXaHusa yrrnepoga pasgensoTca Ha goaBTekTnyeckue (2,0
0o 4,3 % C), astektnyeckme (4,3 % C) n 3aaBtektnyeckme (ot 4,3 o 6,67 % C).

OBTEKTUYECKNA Benbl YyryH coctouT mn3 negebypurta (npyu obbIKHOBEHHOW TeMme-
paType nenebyput cCoCTouT U3 Nnepnuta n uemeHTuTa).

[oaBTekTnyeckun 6enbii YyryH coctouT u3 negebypurta + nepnurta + LeMeHTUTa
BTOPUYHOTO.

3a3BTEKTUYECKUIN BenbI YyryH COCTOUT U3 negebyputa + ueMeHTUTa NepBUYHOrO.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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Cepble YyryHbl

MeTtannuyeckasi OCHOBa B CepbIX YyryHax BeCbMa CXOA4Ha C OCHoBOM cTtanu. B 3a-
BMCUMOCTU OT KONMMYECTBa XMMUYECKOWN CBA3AHHOW yrnepoga pasnuyaloT cepble YYryHbl:
deppUTHbIN, PeppUTHO-NEPNNTHLIN U NEPNUTHBIN. ['paduT BbligeNnseTca B BUAE NIacTuH.

MepnuTHbIN - NepnuT + NNacTUHYaTbIA rpaduT.

PeppuTo-NepNUTHLIN - heppuT + NracTUHYaTbIN rpaduT.

KoBkue 4yryHsbl

MeTannuyeckass OCHOBa KOBKOrO YyryHa MoXeT ObiTb (DeppuTHON U MEPrIMTHOW.
paduT B KOBKMX YyryHax umeeT xronbeBugHyto dopmy. MUKpocTpykTypa dheppuTHOro
4yyryHa coctouT n3 depputa + rpacura, a nepsiMTHOro KOBKOro YyryHa u3 nepnura + rpa-

douTa.

BbICOKONPOYHbIE YYryHbl

BbICOKONMPOYHbIN YyryH NpeactaBndaeT U3 cebsi cepbi YyryH ¢ OKpyrnon (rnobynsp-
HoW) hopmon rpadpmuTa, nosydaemsin Npu mogmudumkaumm marimem nnm xpomom. Okpyrnas
dopma rpacuTa onpegenseT HambonbLUyO CAMOWHOCTL METanNIMYeckon OCHOBbI, a, Crne-
A0BaTenbHO, BbICOKYIO NPOYHOCTb, MOBLILEHHYO NAACTUYHOCTb U YAAPHYH BA3KOCTb. Bbl-
COKOMPOYHbIN YyryH MeeT CTPYKTYpY doepputa n nepnmta ¢ oKpyrieHHbIMU BKIIOYEHNAMM
rpacguTa.

MWKpOCKONMYECKNIA aHanNn3 MeTannoB U CNfIaBOB 3aKNio4aeTcs B UCCre4OBaHUN UX
CTPYKTYPbl C MOMOLLbIO MUKPOCKOMOB. NMpy MUKpoaHanmse MOXHO onpeaenuTb BENUYMHY
3epHa, KOMMNOHEHTbI CTPYKTYPbI, BIUSIHNE NErMpyoLmMx afieMeHTOB, Ka4yecTBo TepMoobpa-
0OTKM, XMMUKO-TepMU4eckon obpabotkm n 1.40. VccnegoBaHne MuKpoLnmndoB MpomsBo-
ANTCA Ha meTannorpadu4yeckoM UnNun 3f1EKTPOHHOM MUKPOCKONaXx.

MuKpocCTpyKTypa yrnepoamncTbix cTanen Ans paBHOBECHbLIX COCTOAHUN XapaKTepu-
3yeTcs HWXKHeN neBon Yactbto anarpammbl Fe-FesC. Cnnasbl ¢ cogepxaHvem yrnepona
0,006-0,8 % HasbiBalOT JO9BTEKTOMAHbIMM cTansamMmu. Cnnas ¢ cogepxaHmem 0,8 % yrne-
poAa HasblBaeTcs aBTekTonagHom ctanbto. Cnnasbl ¢ cogepxaHvem 0,8 % - 2,0 % yrnepo-

Oa Ha3blBalOTCA 3a3BTEKTONAHBIMU CTaNAMWN.

XapakTepucTuka CTPYKTYPHbIX COCTaBMSAOLWMNX cTanem

®eppum npefcrasnseT cobon TBepAbIv pacTBOp yrriepoaa B Fe, . [pu TpaBneHuu
4-x % pacTBOpPOM a30THOW KUCNOTbl 3epHa heppuTa Nosy4aroTCa CBETLIMU C YETKUMMN
rpaHuuammn 3epeH. MexaHnyeckne csonctea oepputa BECbMa HU3KUE:

80 HB

HOKYMEHITI yripaesrsiaerricCs|a ripoepaMmMHbIMu cpeocrmeamu 10 KROJIJ1e0X
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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G ~ 250 MTla.

lMeprium. NepnnToM HasbiBalOT MEXaHUYECKYH0 CMeCb (heppuTa 1 LeMeHTUTa BTO-
PUYHOro, ABNSAIOLWENCA NPOoAYKTOM pacrnaja MeafieHHO oxfiaxgaemoro aycteHuTa. KoH-
ueHTpauma yrrnepoga B nepnute coctaBndet 0,8 %. MexaHunyeckne cBoncTBa nepnuta
3aBUCAT OT BENUYUHBI U POPMbI LLIEMEHTUTA BTOPUYHOTO.

160-220 HB

Ge ~ 600-1300 MlNa

LlemeHmum npeacTaBnsieT cobon XMMMYEeCcKoe CoefMHEHUE Xenesa C yrneponom
FesC. LlemeHTUT BecbMa Xpynok v TBepa. LieMeHTUT BXoauT B CTPYKTYPY 3a3BTEKTOULHOM

cTanu.
Ucnonb3yembie ucmoyHuku: [1]; [2]; [3].

CodepixaHue u nopssidok 8bINOSIHEHUS pabombi:

1. VI3yunTb CTPYKTYpPY YYryHOB: BenblX, cepblX, KOBKMX U BbICOKONPOYHbLIX U Yrnepo-
AUCTbIX CTanen B paBHOBECHOM COCTOSIHUN.

2. 3apvcoBaTtb CTPYKTYPbl M3y4aeMblX YyryHOB U YIIepOaAUCTbIX CcTanen.

3. MNopa kaxablM PUCYHKOM AaTb HAUMEHOBAHWE YyryHa W yrinepoamucTbiX cTanen c
0003Ha4YeHNEM CTPYKTYpbI.

4. Hauyeptutb anarpammy Fe-FesC, ykasaTb Ha Anarpamme uccregyemble ctanu,
NpoBOAS BepTUKaribHbIE JIMHUKN, OXapaKTepu3oBaTb CTPYKTYPHblE COCTaBNAKOLME UCChe-
ayemblx ctanen. NocTpouTb KpMBbIe OXNaXXaeHUs1 ccreyemblix cTanen.

5. [laTb XxapakTepuCTUKy OCHOBHOW MeTansimyeckon CTPyKTypbl 06pasLoB 13 ceporo
YyryHa v u yrinepogucTbix cTanemn.

6.0hopmunTL OTHET.

Bbi800b!1 U rpednoxeHus:
B pesynbtate npogenaHHon paboTbl KypcaHTbl AOSPKHbI MpOaHanM3mpoBaTb CTpPO-
€HWe YYryHOB 1 YIrnepoanCTbIX CTanen u caenatb BbIBO4 O NPUMEHEHUWN PasfvyHbIX Ma-

POK 4yryHa v yrnepoguncTbiX cTanemn.

CodepxxaHue omyema:

HanmeHoBaHMe NpakTUYeckoro 3aHATUS

Llenb 3aHATMA

OT4eT 0 BbLINONHEHUN BCEX MYHKTOB M3 pasaena «CoaepxaHne 1 nopsagok BbINos-

HeHns paboTbi»

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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Cnuncok ncnosib30BaHHbIX MICTOYHMKOB
BbiBoAb! 1 npeanoxeHund

[lata n noanucuK cTyaeHTa u npenogasaTens

KoHmporsibHbIe 80MpoOChI.

1. CkonbKo yrnepoga CoOepXuTcs B YyryHe?

2. Kak pasnuyatoT 4yryHbl no popme rpamntoBbIX BKAKOYEHUA ?

3. Kak pasnuyatoTcsi CBOMCTBA YyryHa OT popMbl rpacoUTOBbIX BKIKOYEHNIN?

4. Pacwudposatb Mapky yyryHa CY 20, K455-4.

5. O6bACHMTE NNAcTUYECKYIO 1 YNPYryto gedopmaumio.

6. lNMoHaTne o cnnase. Npupoaa cnnaBoB: XMMUYECKOe CoeJuHEeHVe, MexaHu4eckas
CMeCb, TBEPAbIN PacTBOP KOMMNOHEHTOB.

7. PaccmoTtpeTb guarpammy Fe-FesC.

8. Haueptnte amarpammy pacTshkKeHUs MSArKOro maTtepuana. YKaxuTe OCHOBHble
XapaKTEPUCTUKN TOYKM.

9. lMocTponTb KpUBYHO OXNaxaeHus cnnaea: cranbe 15.

10. MocTpouTb KpmBYO oxnaxaeHua cnnasa: ctanb Y10.

11. MNMocTpouTb KpUBYIO OXNaXXaeHUsa cnnaea: ctanb Y12.

12. lNocTpouTb KPMBYIO OXIaXAEHUSA cnasa: ctanb 45.

13. lNocTpouTb KpMBYIO OXNaXaeHus cnnaea: ctanb Y7.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MCHO.I'Ib3yeMbIe UCTOYHUKN NUTepaTtypbl

Buabl ncrouHukoB

HanmeHoBaHue pekomMeHAyeMbIX Yy4eOHbIX U3gaHumn

OCHOBHbIe

YepenaxuH, A. A. MaTepunanoBeaeHue : y4ebHuk / A. A. YepenaxuH, B.
A. KysHeuos, WM. N. KontyHoB. - Mockea : KHoPyc, 2023. - 237 on-line. -
(CpegHee npodeccnoHanbHoe obpa3oBaHue).

[dononHutenbHble, B T.4. KypC
nekumm no y4yebHol OucyuriuHe,
Memoduyeckue rnocobusi u peko-

ApacknH A.M., 3yeB M.B. MaTtepnanoseaenue. M., OUL, Akagemus,
2008.
Kob6enes B.A., lLapoHoB M.A., Ko6enes O.A., WWapoHosa B.I. Matepu-

mMeHOauuu  Onid  BbINO/IHEHUS | anoBefeHne. TexXHOMOorMs KOMMO3ULMOHHBIX MaTepuanoB. [ONeKTpoH-
rpakmuyeckux 3aHsmuu u camo- | Heli pecypc] — M.: KHOPYC, 2016.
cmosimesibHbIx pabom

OneKTpoHHble obGpa3oBarenb-
Hble pecypchbl

1. 3BC «Book.rux», https://www.book.ru
2. 3BC « OPAUT »https://www.biblio-online.ru

3. OBC «Akapgemus», https://lwww.academia-moscow.ru

4. N3patenbcTBo «JlaHby, https://e.lanbook.com
5.0OneKkTpoHHO-0MONMoTeYHast cuctema «YHMBepcuTeTckast bubnmorteka
oHnanHy, https://www.biblioclub.ru

Ona npenopaBaTenen:

1. KoHcTutyumss Poccuinickon degepaumm (NpuvHsATa BCEHAPOAHbLIM FOIOCOBaHMEM
12.12.1993) (Cc y4yeTOM noONpPaBoOK, BHECEHHbIX denepanbHbIMU KOHCTUTYLIMOHHBIMU
3akoHamn P® o nonpaskax kK KoHctutyummn PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne
7-OK3) // C3 P®. — 2009. — Ne 4. — CT. 445.

2. depepanbHbIn 3akoH OT 29.12. 2012 Ne 273-93 (B pea. deageparbHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, o1 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-$3, o1 23.07.2013
Ne 203-d3, ot 25.11.2013 Ne 317-93, o1 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-03,
oT 05.05.2014 Ne 84- ®3, ot 27.05.2014 Ne 135-®3, o1 04.06.2014 Ne 148-®3, ¢ u3m.,
BHeCeHHbIMN DepepanbHbiM 3akOHOM OT 04.06.2014 Ne 145-903) «O6 obpasoBaHun B
Poccuinckon ®enepaunny.

3. Mpukaz MuHoOpHaykm Poccun o1 17.05.2012 Ne 413 «O6 yTBepxaeHun
hbegeparnbHOro rocygapCrBeHHoOro obpasoBaTernbHOro craHgapTa cpegHero (NosiHoro)
obwero obpasoBaHusa» (3apernctpmposaH B MuHiocte PO 07.06.2012 Ne 24480.

4. Mpuka3d MunuctepctBa npocselieHms PO ot 23 Hos6pa 2022 r. Ne 1014 "O6
yTBEpXOeHnn  depepanbHon  obpasoBaTenbHOM  NporpaMmbl  cpegHero  obuiero
obpasoBaHus"

5. Mpukas MuHuctepctBa npocseweHna Poccuinckon depepauunm ot 21.09.2022 Ne
858 "O6 yTBepxaeHuMM dedepanbHOro nepeyHs  yd4ebHUKOB, OONYLEHHbIX K
MCNOMb30BaHMIO MpU  peanu3auun  MMEKLWMX TOCYOQapPCTBEHHYIO — akkpeauTauuio
o6GpasoBaTenbHbIX NPOrpaMm HavyanbHOro obLero, 0CHOBHOro obuero, cpegHero obuiero
o6pas3oBaHnsl OpraHn3aunsMmn, OCYLLECTBIAIOWNMM 0Opa3oBaTesbHY OEeATENbHOCTb U
YyCTaHOBIEHUSI NPeaenbHOro cpoka NMCNob30BaHUSA UCKIHOYEHHbIX y4eOHMKoB" .

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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