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BBegeHue

NabopatopHble 3aHATUA, Kak BUAbl YHeOHbIX 3aHATUIA, HarpaBieHbl HA 3KCMepPUMEHTa/IbHOe
NOLTBEPXKAEHNE TEOPETUYECKUX MOMOXKEHUA M (POPMUPOBaHME YUYEOHbIX U MPOPECCUOHANbHBIX
MPaKTUYECKMX YMEHWUA W COCTaBNAKOT BaXHYK YaCTb TEOPETUYECKOW W NpotecCUOHaIbHOM
NPaKTUYeCKOW NOATOTOBKMU.

B npouecce nabopaToOpHOro 3aHATUA 0O6yYatoLMecs BbIMOHAOT OAHO WM HECKObKO
3aflaHuii Nof PYKOBOACTBOM Mpenojasartesisi B COOTBETCTBUM C M3y4YaeMbIM COAepXKaHneM y4ebHOro
marepuviana.

BbInosHeHVe 06yYaloWMMUCH NabopaTopHbIX 3aHATWI MPOBOAUTCA C LENbHO:

- (hopMUPOBaHMS MPAKTUYECKUX YMEHWIA B COOTBETCTBUM C TPebOBaHUAMU K YPOBHIO
NOArOTOBKM 06YYatoLLMXCS, YCTaHOBNEHHbIMU paboyeld NPOrpaMmmon AUCLMIMINHBL M0 KOHKPETHBLIM
pasgenam/ TeMam AUCUMMIINHBI;

— 0606LeHns, cucTeMaTunsaunn, yrinyeneHuns, 3akpenaeHms NonyYeHHbIX TeOpeTUUYECKMX
3HaHWN;

— COBEPLUEHCTBOBAHMUSA YMEHWUIA TMPUMEHATb  MNOJYYEHHble 3HAHWA Ha MpPaKTUKe,
peaiv3aLnmn eAMHCTBA MHTENEKTYaNbHOM Y NPaKTUYECKON AeATENbHOCTY,

— Pa3BUTUA MHTENNIEKTYa/IbHbIX YMEHWA Yy OyAyWMX CMeumasmcToB: aHa/IMTUYECKUX,
NMPOEKTUPOBOUHbIX, KOHCTPYKTUBHbIX 1 Ap.;

- BbIpabOTKM TakMX MPOJIeCCUOHANIbHO 3HAYMMbIX KayeCTB, KakK CaMOCTOATE/IbHOCTb,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKAasA WHWLUMATMBA MNPV pPeLleHny MOoCTaBNeHHbIX 3afady npu
OCBOEHUM OBLMNX KOMMNETEHLWA,

B pe3ynbTate 0CBOEHWSA AUCUMMIMHBI (hOPMUPYIOTCA CnefytoLme npogeccnoHabHble (MK) n
06wwme (OK) KomneTeHUuN:

MK 1.1. OcyLwecTBNATb aHa/IM3 MMEKOLLMXCSA PELLEHWNIA ANst BbI6GOpa MPOrpaMMHOro 06ecrneyeHms
[NA CO3[aHNS N TECTUPOBAHUSA MOZENN 3N1EMEHTOB CUCTEM aBTOMaTM3aLM Ha OCHOBE TEXHUYECKOro
3afaHus.

MK 1.2. Pa3pabatbiBaTb BUPTYa/IbHYK0 MOAE/Ib 3/1EMEHTOB CUCTEM aBTOMAaTM3aLUMU Ha OCHOBE
BbIOPaHHOr0 NMPOrpamMMHOro 06ecrneyeHns N TEXHUYECKOro 3aaHus.

MK 1.3. MNpoBoanTL BUPTYa/lbHOE TECTMPOBaHWE pa3paboTaHHOW MOAENN 3/1EMEHTOB CUCTEM
aBTOMaTU3aLMmM 415 OLEHKN (DYHKLMOHATbHOCTM KOMIMOHEHTOB.

MK 1.4. ®opmupoBaTb MaKET TEXHMYECKON [AOKYMEHTaUMW Ha pa3paboTaHHYH MOfesNb
3/1EMEHTOB CUCTEM aBTOMaTM3aL NN,

OK 01. Bblbupatb crnocobbl peweHns  3ada4  MPOgIeCCUOHANIbHON  [esATeNbHOCTH,
NMPUMEHUTENIbHO K Pas/IniHbIM KOHTEKCTaM.

OK 02. OcyLecTBnsaTb NOUCK, aHaM3 M MHTepnpeTaumio MHGopMaummn, HeobxoaumMon Ans
BbINO/IHEHNA 3afa4 NPOgECCUOHANIbHON AeATENbHOCTY,

OK 03. lMnaHmpoBaTb W peann30BbIBaTb COOCTBEHHOE MNPOGECCUOHANIbHOE M NIMYHOCTHOE
pasBuTHe.

OK 04. PabotaTb B KOMNEKTMBE W KOMaHAe, 3PQeKTUBHO 00WaTbCd C KOJMIeramu,
PYKOBOACTBOM, NMOTPebUTENnsaIMu.

OK 05. OcyLecTBnATb YCTHYH U NMUCbMEHHYH KOMMYHUKALMWIO Ha roCyapCTBEHHOM A3bIKE C
YUYETOM OCOOEHHOCTEN COLMANIbHOMO U KY/IbTYPHOTO KOHTEKCTA.

OK 06. lMposBnATb rpaxhaHCKo-NaTpuMoTUYeCcKyo Mo3nLUNUIo, AEMOHCTPMPOBATbL OCO3HAHHOE
noBeAeHNe Ha OCHOBE TPaAMLMOHHBIX 06LLEeYeN0BEYECKMX LIEHHOCTEN.

OK 07. CopelicTBOBaTb COXpPaHEHMO OKPYXKatoLLEW cpefbl, pecypcocbepexkeHnto, aheKTUBHO
[eliCTBOBAaTb B Upe3BblYaNHbIX CUTYaLUSX.

OK 08. Wcnonb3oBaTb CpefacTBa (PU3MYECKOW KyNbTypbl AN COXPaHEHWUS W YKPernsjeHus
3040pOBbSA B npouecce NPOEeCCUOHAILHON [eATeNbHOCTU U NOAJEPXKaHWS He0OXO4MMOr0 YPOBHS
(hPM31YECKOIN NOLrOTOB/IEHHOCTH.

OK 09. /icnonb3oBaTb MHPOPMALIMOHHbIE TEXHOMOMMM B MPOGECCMOHANTbHON AeATENbHOCTH.

OK 10. Tlonb3oBaTbCA NPOMECCUOHAIBHON  AOKYMeHTauueid Ha rocyfapCTBEHHOM U
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NHOCTPaHHOM fi3bIKaX.
OK 11. MNMnaHMpoBaTb NpeAnpUHMMATENbCKYIO AeATENbHOCTb B NPOMECCHOHaNbHON cdepe.

OpraHunsaums 1abopaTopHOro 3aHATUA

NabopartopHoe 3aHATUE [OMKHO MPOBOAUTLCA B YYEOHbIX f1ab0paTopusax Uan crneunanbHo
060pyi0BaHHbIX MOMeLLeHUAX (nowaaKkax, NoaMroHax n T.n.) - nabopatopum «ABTOMATM3aLMM
TEXHOMOrMYeCKNX NPOLECCOBY.

B cootBetctBUM C TpeboBaHusm PrOC CrO 15.02.14 OcHauweHne cpeacTsamu
aBTOMaTU3aLMM TEXHOOMMYECKUX NMPOLIECCOB U NPOU3BOACTB (Mo oTpacnsam) peanmsauus MMCC3
[O/MKHa 06ecneymBathb BbIMOIHEHME O00YyYalOWMMUCA NaboPaTOPHbIX 3aHATUIA, BKIKOYas Kak
06s3aTe/IbHbIA  KOMMOHEHT f1abopaTopHble 3aHATWUS  (C  MCNONb30BAHWEM  MEPCOHANbHbIX
KOMMbIOTEPOB).

BbINoNHEHNIO NabopaTOPHbIX 3aHATWIA NpeALLecTBYeT NPOBepKa 3HaHW 06y4alowmxcs - KX
TEOPETNYECKON FOTOBHOCTY K BbINO/IHEHWNIO 3aJaHus.

NabopatopHble 3aHATUA  MOTYT HOCUTb  PerpoAyKTUBHbIA, 4aCTUUYHO-MOUCKOBLIA 1

MOWCKOBbIN XapaKTep.

PaboTbl, HOCALLME PenpOAYKTMBHBIA XapakTep, OTANYalTCA TeM, YTO MpU UX MPOBEAEHNUM
obyyarolimecs nonb3ytTca NOAPOOGHLIMKM MHCTPYKLUUAMMK, B KOTOPbIX YKa3aHbl: Lelb paboThl,
NosiCHEHNs (Teopus, OCHOBHblE XapaKTepUCTMKKM), 060pyLOBaHMe, annapaTtypa, Matepuasbl U KX
XapaKTepuUCTUKN, MOPALOK BbINOMHEHUS paboTbl, Tabnuubl, BbiBOAbI (6€3 (hopmMynMpoBKN),
KOHTPO/IbHbIE BONPOCHI, yYebHas 1 cneumanbHas nMteparypa.

PaboTbl, HOCALLME YACTMWYHO-NMOUCKOBbLIN XapakTep, OTAMYaOTCA TeM, 4YTO MNpU  UX
npoBeAeHUN 0by4vatoLMecs He Mob3YKTCA NOAPOOHBLIMA MHCTPYKUMUAMU, UM He [aH MopsfoK
BbIMO/IHEHNA HEOOXOAWUMBIX [EWCTBUIA, M OHWM TPebylT OT 06y4aroLMXCsa CaMOCTOATE/IbHOMO
nog6opa 060pynoBaHUs, BbIGOpa CNOCOOOB BbIMOHEHNSA PaboTbl B UHCTPYKTUBHOM M CNPaBOYHOWA
nuTepaType v ap.

PaboTbl, HOCALME MOUCKOBbLIN XapakTep, XapakTepusylTcs TeMm, 4TO obydvarolimecs,
ONupascb Ha WMEILLMECA Y HUX TeOpeTMYeCKMe 3HaHWA, [O/DKHbI PEeLuUTb HOBYK A5 HUX
npob6nemy.

Mpy  NnaHWMpoBaHWK MPaKTUYECKMX 3aHATUIA HEeOoOXOAUMO HaxoAuTb  ONTUMaIbHOE
COOTHOLUEHNE PenpPOAYKTMBHbIX, YaCTUYHO-MOUCKOBbIX U MOUCKOBLIX PaboT, YTobbI 06ecneynTb
BbICOKWIA YPOBEHb UHTE/NEKTYa/IbHOM [LeATeNlbHOCTH.

dopmMbl  OpraHuzauuy  ObyvaloLMXCs Mpyv  MPOBefeHUM  N1abopaTopHbIX — 3aHATUIA -
(hpoHTasIbHasA, rpynnosas U UHAUBUAYaIbHAS.

Mpy (poHTaNbLHOW hopMe opraHusaumMm 3aHATUIA BCe 0b6YydaroLimecs BbIMOJIHAIOT
OAHOBPEMEHHO OfHY M Ty Xe paboTy.

Mpw rpynnoBoii chopme opraHM3aLmmn 3aHATUIA OfHa 1 Ta Xe paboTa BbINOHAETCA 6puragamm
no 2 - 5 YenoBek.

Mpy MHAMBMAYANbHOW (hOPMe OpraHu3auuMn 3aHATUIR KaKAbld 06y4YatoLMincs BbINOSHAET
VHAVBUAYaNbHOE 3afaHue.

[ns noBbIweHNs 3th(heKTUBHOCTN NPOBeAeHNs TabopaTOPHbIX 3aHATUI PEKOMEHAYETCS:

— paspaboTka COOPHMKOB 3aaY, 3aJaHuNii N YNPaXXHEHWA;

—  pa3paboTKa KOHTPOJSIbHO-AMArHOCTUYECKMX MaTepuaioB A5 KOHTPONS 3a MOLrOTOB/IEHHOCTbIO
obyyaroLmxcs K 1abopaTtopHbIX 3aHATUAM, B TOM 4yucne B JOpMe Mefarormyecknx TeCTOBbIX
maTtepuanos 415 aBTOMATU3MPOBAHHOTO KOHTPO/IS;

—  NOAYMHEHUE METOAMKMN NPOBeAeHNs N1abopaTopHbIX 3aHATUI BefYLUM ANAAKTUYECKUM LensMm ¢
COOTBETCTBYHOLLMMM YCTAHOBKaMM 00y4atoLLMCS;
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NabopaTtopHasa paboTta Nel
Tema: TBepAoCTb 30H CBAPHOro LLBa
Llesib paboTbl: M3y4eHne CTPYKTYpPbI 1 ONpefenieHre TBepLoCTU OCHOBHOIO M HaraB/IeHHOro MeTasia
MO CEYEHUNIO CBAPHOI0 COEMHEHMS.
Twn ypoka — nabopaTtopHOe 3aHATHe.
MeTogabl 06yyeHNs — penpoayKTUBHbIA U MOUCKOBBIA.
O6opyaoBaHve: TBEpAOMEP A/18  U3MepeHWUs TBepLoCTM Mo Poksenny, MeTaniorpaduyeckuii
MUKPOCKOM 1 06paseL, CBapHOro CoeAMHEHNS.
Xog paboTbl:

Mpn 3NeKTPOAYroBOi CBapke 06pa3oBaHWE CBapHOr0 COEAMHEHUSI OO6YC/OBMEHO TPEMS
XapaKTePHbIMW 30HaMW: HariaB/leHHOro MmeTasna (CBapHOro LiBa), TEPMUYECKOrO BJIMSAHUA U
OCHOBHOr0 MeTa/a.

Oco60e 3HaueHVe Ha CBOWCTBa CBapHOrO COEAUHEHWS OKa3blBAaeT 30HA TEPMUYECKOro
BMAHNA. OHa XapakTepusyeTcs pas/IMYHbIMU YyYacTKamy U 3aBUCUT OT TenoTbl, BblAeNSeMon npu
CBapKe M pacnpocTpaHAeMO BCMEeLCTBME TEMnI0NpPOBOLHOCTM B OCHOBHOW MeTasn. STOT mnpoLecc
XapaKTepr3yeTcs TEPMUYECKUM LMKIOM. B KaXJ0i TOUKe OKO/MOLLIOBHOW 30HbI TeMnepaTypa BHavase
pacTeT, AocTurasd MakCvMyMma, a 3aTeM CHuKaeTcd. Uem 6nmKe TOYKa pacrofiokeHa K rpaHule
CnNaBfeHns, Tem ObICTpee MPOUCXOAUT HarpeB MeTasla B [aHHOM YyacTKe M TeM Bbllle
MakKCUMa/ibHas Temnepatypa, LOCTUraemas B HeM. [pu 3HauMTeNbHOM YAaneHun OT LUBA Harpes
OCHOBHOI0 MeTa/1/1a NPaKTUYeCKM He NPOUCXOAMT.

CnepoBaTte/ibHO, pas3/iMyHble Y4YacTKM OCHOBHOIO MeTasila XapaKTepusyroTca pas/iMyHbIMU
MakKCUMa/lbHbIMM  TemnepaTypamy W pasIMyHbIMKA  CKOPOCTAMMW HarpeBa W OXNaXAeHus, T. e.
noABepratoTCcs cBoeobpasHoM TepmMoo6paboTKe. 03TOMy CTPYKTYpa 1 CBOMCTBA OCHOBHOIO MeTasia
B pas/IMYHbIX y4acTKax COefiMHEHUS pas/inyHa.

30Ha OCHOBHOrO MeTasi/la, B KOTOPOiW MOL BO3AENCTBMEM TEPMUYECKOrO LMK/IA MpU CBapke
npousown  (has3oBble U CTPYKTYPHble  W3MEHEHWs,  Ha3blBAeTCS 30HOW  TEPMUYECKOro
BUAHMA. XapaKTep 3TUX NpeBpaLleHnii 1 NPOTSXKEHHOCTb 30HbI TEPMUYECKOT0 B/IUSHWUSA 3aBUCUT OT
cocTtaBa W Tennopu3NYecKMxX CBOMCTB CBapUBAeMOro MeTaifa, Cnocoba M pexuma cBapku, Tuna
CBapHOro COeAMHEHNSA U T. .

Ha pucyHke 1 nokasaHbl CTPOEHWE CBApHOr0 COeAMHEHUS MNpPU  OAHOC/OMHON CBapke
HU3KOYTNepoancTon ctann. KpuBasa pacnpefeneHns Temnepatyp MO MOBEPXHOCTM CBapHOro
COefIMHEHMS1 B MOMEHT, KOrfa MeTa/l/l LWBa HaxoAu/CcA B pacniaB/ieHHOM COCTOSHUW, U CTPYKTYpPbI
Pa3/IMYHbIX Y4aCTKOB 30HbI TEPMUYECKOTO BIMAHWSA LUBA MOC/E CBapKW, 06pa3oBaHHbIe B pesy/bTare
[eCTBNA TEPMUYECKOTO LKA CBapKu.

dTa cxema YCNOBHa, MO0 KpuBas pacnpefeneHus Temnepatyp Mo MOBEPXHOCTU CBapHOro
COeAMHEHNS BO BPEMS OX/TXKAEHNS MEHSET CBOM XapaKTep.

AHann3npys 30Hy TEPMUYECKOr0 BINAHWSA, MOXXHO BbIAENINTH LUECTb XapaKTePHbIX Y4aCTKOB:
HEMoSIHOro  pacnfaefeHns, Meperpesa, HopMaausaumn  (NepekpucTanniaumm),  HernosHoM
nepekpucTasn3aumm 1 crapeHns. Ha yyacTke HerosiHOro pacnpefeneHvs (MHTepBas TemrnepaTyp
1500...1539 °C), n3-3a 4aCTUYHOTO pacrn/iaB/ieHns (CNIaB/ieHrs), COCTaB MeTasl1a MOXET OT/IMYAThCS
OT cocTaBa OCHOBHOIO MeTasina.

ATOT y4yaCTOK MO CYLLECTBY fBMAETCA MeCTOM CBapkuW. Ero npoTSKEHHOCTb 3aBUCUT OT

cocTaBa ¥ CBOWCTB MeTasina, crnocoba cBapku n 06bI4HO He npeBbiwaet 0,5 MM.
£
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PucyHok 1. CTpoeHue CBapHOro coeuHeHNns

Ha yuactke neperpesa (MHTepBan TemnepaTtyp 1100...1500 oC) HabntogaeTcs 3HauMTeNbHOe
yBennyeHne pasmepa 3epeH. KpynHo3epHUCTasa CTPYKTypa MeTasia Moc/ie OXNaKAEHUSA MOXET
NpMBECTM K 06pa3oBaHN0 He6MaronpusATHON BUATMAHLLETOBOM CTPYKTYPbl. STO OMACHbLIN Y4acTokK,
Ha KOTOPOM 4allle BCero NpoucXoauT paspyLLeHne CBapHOro COeaNHeHNs.

Ha yuyacTke Hopmanmsaumy (nepekpuctannmsaymm) T=900...1100 oC wmeTann wmeeT
MENKO3EPHUCTYHO CTPYKTYPY C BbICOKUMU MeXaHUYECKMMI CBOMCTBAMMU.

Ha yuyacTke HenonHow nepekpuctanamsaummn T=727..900 oC meTann xapakTepusyeTcs noyTu
HEM3MEeHHbIM (DEPPUTHLIM 3€PHOM M HEKOTOPbIM W3Me/NbYeHEM W cihepomnamnsaumein nepinTHbIX
Y4acTKOB.

Ha ydacTtke pekpuctannmsaumm T=500...727 oC meTann no CTPYKType He3HaunTeslbHO
OT/IMYaEeTCA OT OCHOBHOTO.

Mpn HarpeBe MeTanna B WHTepBaie Temnepatyp 100...500 oC (y4acTok cTapeHus) ero
CTPYKTYypa B NpoLecce CBapKM He MpeTepreBaeT BUAUMbIX U3MeHeHWIA. OfHAKO B HEKOTOPbIX CTasisiX,
cogepxawimx Harpes npu Temnepatypax 150...350 oC conpoBOXAaeTCA PE3KUM CHVKEHNEM YapHOW
BA3KOCTU W COMPOTUB/IAEMOCTU pa3pyLLEHWIO.

[MopsAfoK BbINOMHEHWS PabOoThI:

Ha  wmetannorpagumyeckom  Mukpockone MWM-7  npoBecT  MeTassiorpamuyeckoe
nccnefoBaHve  MOArOTOB/IEHHONO  MWMKpOW/IMa  CBapHOr0  COeAMHEHUS  C  3apMCOBKOWA
MWKPOCTPYKTYPbI XapaKTePHbIX 30H.

Ha TBepgomepe TK-2 npoBecTv N3MeHeHWe TBEPLOCTM CBApHOIo CoefjMHeHNa no wkane HRB.
Mo pe3ynbTaTaM WCCNeLOBaHWI MOCTPOUTL rpatuK pacnpefenieHns TBepLOCTU MO MOMNepeyHoMy
CEeYEHMIO CBApPHOI0 COeIMHEHUS.

CozepxxaHve oT4eTa:!

1. HaumeHoBaHWe U1 LeNb paboThl.

2. Tpnbopbl 1 MaTepuassbl.

3. O6uime cBegeHms.

4. 3apucoBaTb MMWKPOCTPYKTYPY CBapHOTO COEAMHEHWUS U MOCTPOUTb  rpadmk
pacnpefeneHuns TBepA0CTM MO NOMNepeyHoMy CeYeHNH0 CBApPHOr0 COeANHEHNS.

5. BbIBOAbI.

3aflaHne: N3y4ynTb CTPYKTYpY W onpeaeneHne TBEPAOCTUM OCHOBHOIO M HaniaB/eHHOro
MeTaJ1/1a Mo CeYeHU0 CBapHOro CoeMHEHNS N OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI.

KOHTpPO/bHbIE BONPOCH!:

1. Ha3oBuUTe xapaKTepHble 30HblI CBAPHOI0 COeANHEHNS.

2. [ ie pacnosioXkeHa 30Ha TepMUYECKOr0 BIMAHUA B CBAPHOM COEAUHEHNN?

3. Ha3oBuWTE XapaKTepHble YYaCTKN 30HbI TEPMUYECKOT0 B/IMAHUA CBAPHOT0 COEAUHEHNS.

4. Kakoi y4acTOK 30Hbl TEPMUYECKOr0 BIUSHWSA ABNSAETCA ONACHbIM U MOYeMy?

Jlntepatypa:
1. bBartumeHkoB B.T. MatepunanosefeHue: YuebHuk / B.T. batuerkos, I".I". Ceepos, AJ.

domeHKo, I'.I". Cetepos; Mog pea. B.T. batneHkosa. - M.: HAL, MH®PA-M, 2018. - 151 c.

JTabopaTtopHasa paboTa Ne 2

Tema: «ObpaboTKa MeTas1/10B fAaBNeHNEM

Llenib paboTbl: 03HAKOM/IEHME C 0OLLMM YCTPOMCTBOM MMAPOMALLVH, MPUHLMNOM UX LEACTBUIS,
YCNOBMAMM AethopMauun MeTaifa Ha rnagkvx naMTax, npuobpeTeHns HaBbIKOB BbIpabOTKU pexuma
Jehopmauum 1 ynpasieHUs NpeccoM, NPoBeAeHNs HEOOXOAMMBIX M3MEPEHWUIA, pacyeToB 1 aHaIM3a
MONYYEHHBIX AaHHBbIX.

Tuvn ypoka — nabopaTopHOe 3aHATHeE.

MeTtogbl 06yYeHUs — penpoayKTUBHbIA U MOVCKOBBIIA.

O6opyaoBaHuMe: 06pasLbl MeHbIX Cr1aBoB

Xof paboThbl:
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1. OCHOBHble TeOpeTUYeCKne NpeLcTaBeHNs

O6paboTka MeTa/ifIoB [JaBleHMEM BO3MOXHa, 61arofaps MX Croco6HOCTU Noj AencTBUEM
MPUNIOXKEHHbIX CU/ NAACTUYECKN Aed)OPMUPOBATLCS U COXPaHATb NOYYeHHYIO (POPMY Noc/e CHATUA
Harpysku.

K OCHOBHbIM MeTOfam MnacTUYecKoro AedopmMmpoBaHnA OTHOCATCS; MPOKaTKa, NpeccoBaHue,
BOJIOYEHME, KOBKA, 0ObEMHas WM /IMCTOBAA LUTAMMOBKA WM HEKOTOpblE ApYyrue creunaibHble BUAp!
06paboTKM 3aroTOBKM!.

KoBKa 1 LuTaMnoBKa npegHasHayeHbl Yalle BCero A1 nonyyeHns npubavXKeHHon (opmbl 1
pa3MepoB roTOBbLIX AeTasleil C MOMHOM UM YaCTUYHON fanbHelLwen 06paboTKoN pe3aHreMm.

[Ns M3y4eHns OCHOBHbIX OrepaLnii KOBKM W LUTaMMOBKM B 1a60PaTOPHbIX YC/IOBUAX MOXET
ObITb MCNOMb30BaHa MalLMHa A4/ UCMbITaHUA Ha oxatue Tuna UIM-1 [N 60 (1-500-1)], obwmin BuA
KOTOpOI MoKasaH Ha puc. 1.

MpefenbHas Harpyska passuBaeTca Ha npecce, coctasnseT 500 kKH.

MalunHa ycTaHOBNeHa Ha (hyHAameHTe 11 M COCTOMT M3 Harpyxaroulero ycrtpovictsa 10,
nynbTa yrnpasneHus 2 n 610ka n3mepeHus 1.

Harpyxatollee YCTPOMCTBO COCTOMT W3 [BYX BEPTUKA/IbHbIX pPe3bO0BbIX KOMIOHH 7,
COefIMHEHHbIX TPaBepcon 5, B KOTOPOW KPENUTCS BEPXHAS OMopHas namTa 6.

HwkHAs nauta 8 Kpenutcs K MOPLUHIO 9, MONOXEeHMEe KOTOPOM (UKCUpyeTcs OT NoBOpoTa
HarnpasAOLWNM CTEPXXHEM.

KOHTPO/b 32 BE/IMUMHOI X0/a NOPLUHSA OCYLLEeCTBASETCA NO IMHENKe 4.

O6wwii BUA NynbTa ynpasieHns 1 6710Ka N3MePEHNS NoKasaH Ha puc. 2.

MofroToBKa MalNHbI K UCMbITAHUAM 1 MOPSALOK paboThbl

[lo Hayana paboTbl HE0OXOAMMO NPOBEPUTL COOTBETCTBME Paboyero NpPoCTpaHCTBa MalUUHbI
MCXOLHOI BbICOTE 3ar0TOBKMU.

B 3aBucMMOCTM OT pa3MepoB MCMbITYeMOro obpasula oOnpefenseTcs MakCUMalbHO
HeobX0oAMMOoe yCune 1 B 3aBUCMMOCTM OT HEro yCTaHaB/IMBAETCA HEOOXOAMMBIN YPOBEHb 3aLMTbl OT
neperpysKu.

MofKNoYeHe MalluMHbl K 3/IEKTPOCETU BbIMOMHAETCA BbIKoYatenem 1 (puc. 2), 4to
NOATBEPXAAETCA 3aropaHvem namnbl 3. Pyyka 4 ycTaHaB/MBaeTCsd Ha cOpoc, a pyyka 6 Ha C/iuB,
BpaLleHMeM NPOTUB YaCcOBOIN CTPE/IKM [0 yropa KHOMKOW 2 BK/OYaeTCH HacOCHas ycTaHoBKa. ocne
3TOr0 KHOMKOW 7 Mofkntoyaetcs 610K n3mepeHns. KHOMKON 8 BKNOYaeTCs BblOPaHHbIA YPOBEHb
3aLmMTbl OT neperpyskun. O6HYNeHNe CUCTEMbI U3MEPEHUS NPOU3BOANTCA KHONKOM 10.

3arem no nHAMKatopy 12 ycTaHaB/MBaeTCA HeobX0AMMas CKOPOCTb Harpy>eHns BpalleHnem
PY4Ku 6, Npn 3TOM pydka 4 HaxoAUTCSA B MONOXEHUN "Harpy>xeHune". KHonkoi 13 ycTaHaBnMBaeTCs
[0MYCTMMAas CKOPOCTb HarpyXeHus. ;
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Puc. |. F'mapomalunHa ans ucnbiTaHns Ha CkaTue Tuna UM 6011-500-1
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Puc. 2. Cuctema CU-2 (NynbT ynpasneHus U 610K U3MepeHuns)

1. Bbiknmoyatens, 2. KHonka nycka Hacoca; 3. CurHajbHasa namna BKAw4.; 4. Pydka
BK/IKOUEHMS HAarpy>XeHus; 5. KHorka cton; 6. Perynsatop CKOpoCTW Harpy>XeHuns n cépoca Harpysku; 7.
KHonka BKIOYeHMA NuTaHns; 8. KHOMKKW YpOBHA AnanasoHa 3awnTtel; 9. MHAMKaTop Harpysku; 10.
KHonka "nyck" cuctembl CW-2; 11. MoTeHUMOMETP YCTaHOBKW Hynsa; 12. VIHAMKATOp CKOpPOCTU
Harpy»eHus; 13. lNepekntoyatens auManasoHa CKOpoCTH

3aBepLUeHMe gedpopmarMm NpekpaLlaeTcs HaaTneM KHOMKN 5.

MakcvMasibHYH0 Harpysky Ha obpaseL, MOXXHO OnpeenvTb Mo MHAMKATopY 9 mocne HaxaTtus
KHoMkwu 10.

[ns cHATWA faBneHns pyyka 6 yCTaHaB/IMBAETCA B MOJMOXEHWE «CNMB», a pyyka 4 - Ha copoc.
KHOMKOR 7 oTKNto4aeTcs 6/10K 3MepeHus, a Bblk/toyvaTesieM 1 OTK/IH0UaeTCsA 31eKTPOCETb.

«/13yyeHne npoLeccoB CBOGOAHONM KOBKM W LUTAMMOBKY Ha rMAponpeccax»

Mpy 06paboTKe MET/I/IOB AaBNEHWNEM MPOUCXOAUT HENPEPbIBHbIA KOHTAKT MeTas1/1a 3aroToBKU
C MOBEPXHOCTbIO WHCTPYMEHTa, T.e. B MNpoLecce 06Xatus (HOPMOM3MEHEHVE NPOUCXOAUT Mpu
CKOJIbXKEHUUN HAapY>KHbIX C/I0eB MeTasiNa Mo NHCTPYMEHTY.

BHelLHee TpeHve 3aTPYAHSET CKO/bXEHWE, HO AeNCTBME ero He OAMHAKOBO MO 06beMy Tena.
BimsaHue cunbl TpeHWs Ha npouecc AeopManun yMeHbLIAeTCs Mo Mepe yaaleHUs 0T MecTa KOHTaKTa.

Hanbonee HarnsgHo 3T0 HabMOfaeTca Npu ocagke UWINMHAPUYECKOro o6pasua Mexay
napannensHbIMU NIUTaMK.

Ha cxemax 1 1 2 nokasaHO COCTOSHUE 3aroTOBKM [0 U Moc/ie 06paboTKu.

Kak BMAHO M3 CXem, Npu ocafke obpasel, NpuHMMaeT 604K00OpasHyt (opmy, BelNMYMHa
KOTOPOI BO MHOIOM 3aBUCUT OT KOHTaKTHOM NOBEPXHOCTU MHCTPYMEHTA U 3aroTOBUJI.

HanpspkeHne TpeHUs Ha KOHTaKTHOW MOBEPXHOCTW YBE/IMUMBAETCA OT NepUepPUn K LEHTPY,
raKk Kak gns CMeLLeHWs Kakon-nnbo TOYKU KOHTAKTHOM MOBEPXHOCTW B HanpasfeHWn paguyca oT
LleHTpa HeobXOAMMO MNPUMOXKMUTb CUY, PaBHYK COMPOTUB/IEHWUIO BCEX TOYEK, PACMOMIOXEHHbIX Ha
fJaHHOM paguyce. o Mepe yaaneHMs OT LeHTpa No ocu obpasua v no paguycy K nepudepun
HanpshKeHMs TPEHUS YMeHbLUAKOTCH, fedopmMaLms obneryaeTcs.
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3aTpyAHeHWe CKO/IbXXeHWs MeTasila Mo MOBEPXHOCTU  WUHCTPYMEHTa MNpUBOAUT K
HepaBHOMEPHOMY YLUMPEHUIO MO BbICOTE 3arOTOBKW. MakCuMa/lbHOe YLIMpeHWe HabnogaeTcs Ha
NPYMEPHO PaBHOM PacCcTOSHUM OT TOPL,OB 3ar0TOBKM, YTO COCTaB/ISET NOIOBMHY ee BbICOTbI. Ha Bceit
OCTa/IbHON MOBEPXHOCTM MO Mepe NPUOAVKEHMS K Topuam BennyMHa abCoMOTHOMO YLIMPEHUS
YMEHbLLAETCS, YTO NPUBOAUT K XapaKTepHOMY 604KO06pa3oBaHNto (Cxema 2).

Kpome aToro, npu ocafike 3arotoBoK 60/bLUOI BbICOTa BO3MOXHA MOTEPs ee YCTONYMBOCTH,
YTO COMPOBOXAAETCSH WCKPUB/IEHWEM OCU LMAMHAPA W NpW [anbHeiwel ocagke 06pa3oBaHMIO
3anpeccoBaHHbIX CKNaf0K. TeopeTuyecKUMU pacyeTaMu U NOATBEPXKAAIOLWNMN UX OMNbITHLIMA AaH-
HbIMW YCTAHOB/IEHO, YTO MOTEPU YCTONYMBOCTM 3ar0TOBKM NPU OcajKe He ByAeT, ec/iv OTHOLLEHWe ee
BbICOTbI K UaMeTpy He OyAeT npesbiwatb 2-2,5 eAMHNL,.

2. MopagoK BbINO/HEHNA paboThbl

PaboTa NpoBOAMTCA MOJ MOCTOAHHLIM KOHTPO/1IEM Npenogasatens uam nabopaHTa Kaeapsb!.

CTypeHTam Ha rpynny u3 5-7 4enoBek BblAaeTCs MeTal/inyeckas 3aroToBka LAnHAPUYECKOM
(hopmbl. Mapka mMaTepurasa ykasblBaeTCca npenosjaBaTesiem.

1. lMepBOHaYanbHO OMpefensTcs UCXOA4Hble pasMepbl 3arotoBku (HO - Bbicota n A0 -
Anametp). Mo nonyyeHHOM [aHHbIM OMpeaenseTcs yCTOMYMBOCTb 3aroTOBKM MNPy 0CafKe no opmyne

fl,

A,

2. OnpegeneHne yCcunns ocagku LMAMHAPA NPOBOAMTCS MO pacyeTHO hopmye
P =, B
rae oB - npegen NpoYHOCTM MaTeprana B Kr/Mm2;

FO - ncxogHasa nnowaib OCHOBaHUA LUAUHAPa B MM2;
FO - onpegensetcs no gopmyne

=2- 25
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Mpenen npoyHocTn maTepuana (0B) onpeaensieTca Ha nabopaTopHOM npecce bpuHenns.

MpumeyaHue: [lonyckaeTca NPUHATME B pacyeTax Be/IMUYMHbI Npeaena NpoYHOCTN MaTepuana
Mo yKasaHuto npenojasaTens.

3. MpoBepuTb COOTBETCTBME PACCTOAHMS MEXAY MAUTaMK NPecca U BbICOTOM 3aroToBKuW. Mpwu
HeoOX0AMMOCTM CBECTU NMUTbI TakK, YTOObl PacCTOsHWE MeXAY HUMK Oblno Ha 2-3 MM 60/bLue
BbICOTbI 3ar0TOBKW. [LOXOA4HOE NONOXEHNe (IMKCUPYeTCS IMHENKOW 4 npecca (puc. 1).

4. B COOTBETCTBUWM C PACYETHbIMW YCUIMAMW OCafKM Ha O/10Ke M3MEpeHWs KHOMKOWA 8
YCTaHOBWUTbL YPOBEHb 3aliMTbl OT Meperpysku (puc. 2), KOTOPYH MOXXHO MPUHATb C MOMNpPaBOYHbIM

KoathuLmenTom 0=1.3-1.5, T.e. Pmax =(1.3-1.5)PH. YBe/nueHe MaKcUMarbHOM Harpyskil BbI3BaHO
TEM, YTO B MpoLLecce 0CafKM MEHAETCA KOHTaKTHasA Nnaowajb 3aroTOBKN C MHCTPYMEHTOM.

5. TpuHATL YCNOBHYKO BennumHy obxatnsd AH=HO-HkK, rge Hk - BbicOTa 3aroToBKW Mocne
ocagku, Kotopas Moxet coctaBnste (1/4-1/3) HO. KoHTponb 3a n3MeHeHnem AH nposoguTca no
nunHenke 4 npecca (puc. 1). icxoaHble AaHHble 3aHECTM B Tabnuuy 1.

Tabnumua 1-Pasmepbl MCXOLHOM 3ar0TOBKM M pacyeTHbIe JaHHbIE MO PEXUMY 0CafKu

o, 0, H PH |H, PM
ax

B, 0,
Kr/Mm2 MM2 0/A0 TH (pac.) TH (pacu.)

Martepu

n/n

6. B npouecce paboTbl 3aMKCUpoBaTb YCWIMEe Hadana ocagku P'H M OKOH4YaHMs P’K no
nHankKaTopy 9 (puc. 2) n cpaBHUTL NONYYEHHOE AaHHbIE C PACYETHLIMM.

7. Mocne 0KOHYaHWS 0CafKy NPOM3BECTI 3aMepbl BCEX MapameTpoB B COOTBETCTBUM CO CXEMOA
2. [JaHHble N3MepeHuns 3aHeCTu B Tabnunuy 2.

Tabnuua 2-Pe3ynbTaTbl, MOMyYeHHbIE TMOC/E OCafKW MO PeXuMy, MpPeLyCMOTPEHHOMY B
Tabnmue 1

il a a H P p A A A
1, 2, 3, K, H 'K a, a, P
n/n M M M M T T M M M
M M M M H H M M M
[MpumeyaHme:

1. Al nokasblBaeT W3MEHEHWe AMameTpa UMAMHAPa Mocfie OCagku N0  KOHTaKTHOM
NOBEPXHOCTU C MHCTPYMEHTOM

AOl1=01-00;,A02=/A3-40

2. A’ nokasblBaeT MaKCMMa/lbHOe W3MEHeHMEe AuvaMeTpa B CpefHeil Mo BbICOTE 4acTu
UunnHApa nocne ocaiku.

AQ =02 -0

3. AP’ nokasbiBaeT NPUPOCT YCUNNA 0CalKU NO Mepe U3MeHeHUs N/oLlaaM KOHTaKTa 3aroToBKN
C VHCTPYMEHTOM

AP’ =PK-PHTH

3. CofepxxaHue oTyeTa

+Llenb paboTbl. KpaTkue TeopeTMyeckue CBeAEHMS C PUCYHKaMu cxeM fedopmauuun. 3aTem
[laeTca onucaHue nocnefoBaTeNlbHOCTM Onepauuini 40 U B npouecce ocafgku. Bce pacyeTHble U
(hakTU4YecKme [aHHble 3aHocATcA B Tabnumubl 1 1 2. Camu pacyeTbl NoKasblBalOTCH B OT4yeTe. B

MeToanyeckme peKoMeHAaLMM NO NPOBEAEHNIO NabopaTOPHbIX 3aHAT WA




3aK/1lo4eHne nNposognTCA KpaTKI/II7I aHa/IN3 MONYYEHHBIX OMNbITHLIX AAHHbIX.

3agaHune: 03HAKOMUTbCA C O6WMM YCTPOMCTBOM TMAPOMALLUMH, MPUHLMMNOM WX [LeNCTBUS,
ycnosusMn gecopmaln MeTasina Ha rnagkux nantax, NpuobpeTeHne HaBbIKOB BbIPAbOTKM peXxknmMa
Jeopmaumm 1 ynpasnieHUs NPeccoM, NnpoBefeHre Heo6X0AUMBIX U3MEPEHWNIA, pacyeToB N aHaIn3a
MONTYYEHHBIX JaHHbIX.

Jlntepatypa:
1. BatueHkos B.T. MaTepuanosefeHue: YyebHuk / B.T. batueHkos, I'.I". Ceepos, AJ1.

domeHKo, I'.I". Cedpepos; Mog pea. B.T. batneHkosa. - M.: HAL, MH®PA-M, 2018. - 151 c.

JTabopaTopHas paboTa Ne 3

Tema: «MegHble cniaBbl»

Llenb paboTbl: U3y4YeHWe MeAHbIX Cr1aBoB

Twvn ypoka — nabopaTtopHOe 3aHATHe.

MeTtogbl 06yYeHUs — penpoayKTUBHbIA U MOVCKOBBIIA.

ObopynoBaHve: 06pasLibl MeAHbIX CM/1aBOB

Xog paboTbl:

1. W3yunTb TeOpeTUYECKUIA MaTepras no TeMe paboThbl.

2. [Monyuntb npeactaBneHve 0 mMeau U eé cnnaBax. V3yumTb B3aMMOCBA3bL MeEXAY
COCTaBOM, CTPYKTYPOI M MeXaHM4YeCKUMMW CBOWCTBAMU MEAHbIX CM/aBOB. YCBOWUTb MapKMPOBKY
Me[HbIX CM/1aBoB N UX MPUMEHEHNE.

3. OopmMuUTb OTYET B (POPME NMUCbMEHHBIX OTBETOB Ha KOHTPO/IbHbIE BOMPOCHI.

OCHOBHble CBeieHMs N0 Teme pPaboThbl

Meab — MeTann KpacHOo-po3oBoro ugeta. [11oTHocTb Meaun 8.94 r/CM3,Te|v|nepaTypa
nnasneHmss — 1083°C. Kpuctannmsyetca B KyOMYECKOMIpaHELEHTPMPOBAHHON peLleTKe U
NONMMOPMHbIX MPEBPALLEHNA He MMeeT.XapaKTepu3yeTcs HEBbICOKMMM NPOYHOCTbIO (0 = 150-250
MTIa) n tBepgocTbio (HB 60), xopoLuein nnactuyHocTbio (& = 25% B NMTOM COCTOsHUM M & = 50%
BropsyegetopMmpoBaHHomM).  O6najaeT  BbICOKOW  3/1EKTPONPOBOAHOCTbLIO, TENONPOBOLHOCTLIO,
KOPPO3MOHHOW CTOMKOCTBLIO B MPECHOW M MOPCKOW Boge.Bnarogaps BbICOKON 3M1EKTPOMNPOBOAHOCTM
OKOJI0 MOMIOBUHbI MPOU3BOAMMOIA MEAMUCIONb3YETCA B 3/M1EKTPO- U PaguonpoMbILLIeHHOCTU. Kak
KOHCTPYKUMOHHBIA  MaTepuasMefb He UCMO/b3yeTCa M3-3a BbICOKOM CTOMMOCTM W HU3KKX
MEeXaHW4eCKNX CBOWCTB.

Mapkupyetcsa 6ykBoi M 1 umpamu, 3aBUCALLMMU OT COAepXKaHus npumeceil. MeabMapok
MO0 (0,01 % npumeceir), MO (0,5%) n MI (0,1%) ncnonb3yeTca AN M3roTOBNEHUS NMPOBOAHNKOB
3/IEKTPUYECKOro TOoKa, Mefb M2 (0,3%) — 419 Npov3BOACTBaBLICOKOKAYECTBEHHBIX Cr/1aBOB Meau,
M3 (0,5%) — ans cnnaBoB 06bIKHOBEHHOrokayecTsa. OCHOBHbIE CMJiaBbl MeAy — NaTyHu U BPOH3bI.

J1aTyHAMM Ha3blBalOT CMasbl Meau € UMHKOM. LIMHK MOBbIWAET NPOYHOCTb UMNIACTUYHOCTb
crnnaBa, HO [0 OnpefeneHHbIX Mpeaenos. Havbonblied NnacTMYHOCTLIOO6NaAAT  NaTyHM,
cogepxauine 30% LMHKa, a HaMbobLIel NPOYHOCTLI0 — 45%.Mo3Tomy 60onee 45% LMHKa B NaTyHAX
coAepxxartbCcsi He MOXKeT. Kpome TOro, UMHKYZAELIEBNAET Cr/aB, TaK Kak OH Aeluessie Mean. JlaTyHu
XapaKTepu3ytoTCs  BbICOKOM3/IEKTPONPOBOAHOCTLID M TEN/I0NpOBOAHOCTHIO,  KOPPO3VMOHHOM
CTOMKOCTbHO, XOPOLLO06pabaTbIBAKOTCS pe3aHNeM.

Mo TeXHONOrM4yecKOMy MpPU3HaKY NaTyHW [endtca Ha fdeopmupyemble uamTelrHble. 1o
XMMWYECKOMY COCTaBy NaTyHU LeNATCA Ha NpocTble (4BOMHbIE), BKOTOPbLIX MPUCYTCTBYIOT TO/bKO
MeAb M UMHK W CNOXHble (MHOrOKOMIMOHEHTHbIE), BKOTOPbIE ANA Y/YULEHUS Pas3/IMYHbIX CBOWCTB
[06aBneHbl opyrve anemMeHTbl. HavboseepacnpocTpaHeHbl [00aBKW alOMUHUSA, 0/10Ba, KPEMHUS,
HUKensa n ap.

NaTyHn mapkupytoTcs 6ykBoii J1. B fedhopMmnpyembIx aTyHSAX YKasblBAETCACOLEPXKaHVe Meam
N Nernpyrowmx 3/1eMeHToB, KOTopble 0603Ha4at0TCACOOTBETCTBYOWMMM 6ykBamn (O — onoso, A —
aNtoMUHUIR, K — KpeMHuin, H —HuKenb, Mu — mapraHen, XX — >ene3o u T.4.). CogepxaHue
3NEMEHTOB AaeTca B %nocne Bcex 6yKBeHHbIX 0603Ha4YeHnin. Hanpumep, natyHb J163 cogepxuT 63%
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mean n37% unHka. JlatyHb JIAXK 60-1-1 cogepxunt 60% meau, 1% anomuHung, 1% xenesa n38%
UMHKa. B Mapkax NuTeliHbIX NaTyHel YKasblBaeTCs COLepXXaHWe LMHKA, aKOMIMYeCcTBO NErvpyroLwmnx
anemeHTOB (B %) cTaBmUTCS nocnie 6ykB Ux 06o3HavaroLmx.Hanpumep, nuteitHas natyHs J1ILL40Mu3A
cofepXut 40% umHKa, 3% mapraHua, meHeel% antoMuHUA 1 56% mean.

BpoH3amu HasbIBAKOTCA CNiaBbl MeauM C  O/IOBOM, &/FOMUHWMEM, CBUMHLOM  WAPYTrUMUA
aNleMeHTamMK, Cpeau  KOTOpbIX LUMHK He SBASETCS OCHOBHbIM. BpoH3bl  06/1a4at0TBLICOKOM
KOPPO3MOHHOW  CTOMKOCTHbIO, XOPOWMMMW  JIUTEAHbIMW  CBOWCTBaMM, XOpOLLO0bOpabaTbiBakoTCA
[aBfeHVemM 1 pes3aHueM. 10 Ha3BaHWUIO OCHOBHOIO JIErVPYHOLLErosfieMeHTa OpOH3bl [enaTcd Ha
O/OBSIHHbIE, a/IFOMUHMEBbIE, KPEMHUCTbLIE, 6EpPUNINEBbIE,CBUHLIOBbLIE U Ap.

Mo  TexHOMOrM4yeckoMy  MpW3Haky  OpOH3bl  AenaT  Ha  fJedopMupyemble  ”
nuTeliHble.MapKupyroTca OpPOH3bI 6yKBamu Bp, 3a KOTOPbIMM NMOKas3bIBaeTCH
COZEPXKaHVEeNervpyowmnx 3neMeHToB B %. O603HAYeHWs JNIErMpyroWwmMx 3/1EMEHTOB U OT/INUUA
BMapKax [AeopMupyemMbIX W NUTERHBLIX CMIaBOB Yy OPOH3 TakMe >Xe, Kak Yy natyHeil.Hanpuwmep,
neopmupyemas 6poH3a bpO® 6,5-0,4 cogepxuT 6,5% onosa n 0,4%choctopa, a nuTeliHas 6poH3a
BpO3L,7C5H — 3% onosa, 7% UNHKa, 5% CcBMHLA, MeHeel% Hukens.

OC00EHHO  LUMPOKOE MPUMEHEHVWE B  MaWIVHOCTPOEHUW WMEKOT  OJIOBAHHLIEOPOH3bI.
[Jehopmupyemble 0M10BSIHHbIE 6POH3bI 06/1a4aH0T BbICOKOW MNMACTUYHOCTLIO MYNPYrocTbio. M3 HUX
M3rOTOBNAKOT NPYTKWU, TPYObl, NeHTbl. JINTeliHble OM0BAHHLIEOGPOH3bI UMEHOT XOpOLUME SINTENHbIE
CBOICTBA, BbICOKYIH KOPPO3WOHHYK CTOMKOCTb. W3HMX M3roTOBASAKOT apmatypy, paboTaroliyto B
YCMOBUSAX MNPECHOM W MOPCKON BOAbl.ONOBO — OTHOCUTENBHO AOPOroi MeTansi, No3ToMy ero
CTPEMATCA YaCTUYHO WANMOHOCTBIO 3aMEeHUTb B COCTaBe GPOH3 ApYrnmMu.

AntomnHneBble 6poH3bl (BpA7, BpAXKH 10-4-4) 06nagatoT 60/1ee BbICOKMMUMEXaHNYECKMM
CBOMCTBAMW N KOPPO3NOHHON CTOMKOCTbIO MO CPaBHEHWUIO COMOBAHHLIMU. KpPeMHUCTble GPOH3bI
(BpKML, 3-1) MeroT XOpOLLYH YNPYrocTb UMO3TOMY UCMOMb3YHTCA A4/ U3rOTOBMEHUS NMPYXMUHALLMX
petaneir. CeuHUOBble 6poH3bI(BpC30) 06/1a4aK0T BbICOKUMU aHTU(PUKLNOHHBIMIA CBOMCTBAMN U
NPUMEHSAIOTCA BMOALUMMHUKAX CKOMbXeHUs. bepunnuesble 6poH3bl (Bpb2) OT/MYatOTCA BbICOKOWA
TBEPAOCTb, MPOYHOCTHIO, YNPYTrOCTHHO Y M3HOCOCTONKOCTBHO.

3afiaHue: N3yunTb MefHble Cr/iasbl Y OTBETUTbL HA KOHTPO/IbHbIE BOMPOCHI.

KOHTpONbHbIE BOMPOCHI

1. OxapakTepu3yinTe CBONCTBa MeAW.

2. MapkunpoBKa 1 NpUMeHeHVe Meau.

3. JluTeliHble cnnaebl Mean. VX MapKUpoBKa 1 NPYMEHEHNE.

4. [Oedopmupyemble crniasbl Meau. VIX MapKMpoBKa 1 NMpUMeHeHHe.

Jlntepatypa:
2. bartmeHkos B.T. MarepuanosefeHune: YuebHuk / B.T. batueHkos, I'.I". Cedepos, A.J1.

domeHKo, I'.I". Cedpepos; Mog pea. B.T. batneHkosa. - M.: HAL, MIH®PA-M, 2018. - 151 c.

MeToanyeckme peKoMeHAaLMM NO NPOBEAEHNIO NabopaTOPHbIX 3aHAT WA




