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1.OxpaHa TpyAa 1 TeXHUKA 0€30M1aCHOCTH

1. Oxpana mpyoa u mexnuxa é6ezonacnocmu
s oOecnieueHus O€30MAaCHBIX YCJIOBHMI MpPOBEJACHHS JTabOpaTOpHOM padOTHI
HEoOXOJMMa YeTKas OpraHu3alus W MOJJCpKAaHUE AUCHUUIUIMHBI B TPOIECCE
MPOBEICHUS YUEOHBIX 3aHATUM, & TaK K€ 3HAYEHUE U CTPOroe COOJII0ICHUE MPABUIT
TEXHUKU 0€30MaCHOCTH:
1.1 Ilepeo nauanom pabomol cmyoenm OO0JIHCEH:
1.1.1 VI3yuuTh TEOpETHUECKUN MaTepHal Mo TeMe paboThl, YCTPOUCTBO U MPUHITHI
paboThI MPUOOPOB U OOOPYIOBAHMS;
1.1.2 TIpou3BoauTh MOArOTOBKY NpHOOPOB U 0OOpPYIOBaHUSA TOJBKO IIPHU
BBIKJIFOUEHHOM PYOUJIbHUKE;
1.1.3 Jlonoxutp mnpenogaBaTento 00 OKOHYAHUHM IOATOTOBKH K BBIIOJHEHHUIO
paboThl U MPUCOEIUHUTH K HEW TOJBKO C pa3pelleHusl MpenojaBareis WiId 3aB.
nabopaTopuei.

1.2 Bo épems pabombi cmyO0eHm O0NHCEH.

1.2.1 Cobnroaats npaBuja MOJb30BAHMS CPEACTBAMU MHIWBHUAYATbHOM 3allIUTHI,
MpaBUJia TUYHOM TUTUEHBI U COAEPKATh B YUCTOTE paboyee MeCTo;

1.2.2 BBINONHATH TOJBKO Ty pabOTy, KOTOpas MopydyeHa MpernojaaBaTesieM (3aB.
nabopaTopuei);

1.2.3 Ilpu wHapymieHun W HemoJiagkax B pabore MpuOOPOB, ammaparypbl M
000pYI0BaHUs HEMEICHHO J0JI0XHTh MPEIoIaBaTelio (3aB. JadopaTopueii);

1.2.4 Ilpu BbINOJHEHUU JIAOOPATOPHOW pabOThl HMCHOJB3YIOTCS MPUOOPHI U
obopynoBanue, padborarouiue noj HanpspkeHueM 220 u 380B. DnekTpudeckuii Tok
MPECTABISAIOT CMEPTEJbHYI0 OMacHOCTh JJISl 4eJOBeKa, MO3TOMY 3alperiacTcs
MIPUKACAThCS K TOKOBEAYIIUM YaCTSIM, TaK KaK HAPYIICHUE WX W3OJSIUUA MOXKET
MPUBECTU K HECYACTHOMY CITy4alo;

1.2.5 Ilpu pabote Ha mpubopax U 00OPYJOBAHUH, UMEIOIINX BpallaTeIbHOES WU
yaapHOE ICUCTBHE, HEOOXO0IMMO 00CCIIEUNTh HAICKHOE 3aKPEIICHHE 00pa3IloB;
1.2.6 He mpou3BOIUTHh OCTAHOBKY ABMIKYIIUXCS YacTeH MPUOOPOB BPYUHYIO;

1.2.7 Cbem 00pa31ioB MPOU3BOJUTH TOJIHKO MOCIE OTKJIKOYEHUS TPUOOPOB OT CETH
JI0 TIOJIJHOM UX OCTAaHOBKH;

1.3 3anpewyaemca camMoBOJIBHO, OECIENIBHO BCKPBIBATh ammaparypy, HaKMMaTb
KHOIIKM, BKJIIOYATh TymOlsiepa, MPOU3BOJUTH IMYyCK MPHOOPOB, Ha KOTOPBIX HE
paboTaenib. 3T0 MOKET MPUBECTH K TPaBME HIIM MOJIOMKE 000pYy10BaHUS;



1.4 B ciyyae mnopaxxeHHsl SJIEKTPUYECKUM TOKOM WIIM TIOJYYEHHUSI TpPaBMbl
HEOOXOJMMO OKa3aTh IMEPBYIO IMOMOIIb MOCTPaJaBIIEMy, COOOMIUTH 00 3TOM
MPEnoJIaBaTeslio U IpU HEOOXOAMMOCTH OTHPABUTH €ro B Oiumkaiiiiee jeueOHOE
yUpexICHUE;

1.5 TIpy BO3HUKHOBEHHH OdYara 3aropaHusi HEOOXOJUMO MOCTABUTh B H3BECTHOCTh
npernoaaBarens (3aB. jgaboparopuei), OTKIOYaThb BCE  DIIEKTPONPUOOPHI,
BBIKITIOUNTh PYOWJIBHMK W TPUHATH MEpPhl K €ro JIOKaIHW3allud, MpHU
HEO0OXOMMOCTHU BBI3BATh MOKAPHYIO OXpaHy U MPOU3BECTH IBAKYAIIHIO JIFOICH.

1.6 T1o okoH4YaHUIO PabOTHI CTYJEHT JIO0KEH:

1.6.1 Jlon0XuTh TpemnojaBaTelio O 3aBEpIICHUMH pabOThl U  BBIKIIOYUTH
anmnaparypy;

1.6.2 HaBectu mopsigok Ha pabodyeM MeCT€ M NOKUHYTh €Tr0 C pa3perieHust
npenojaBarens (3aB. 1abopaTopueil).



Bsenenue

Mertoauyeckue PEeKOMEHJIAIMKM 110 BBIMOJHEHHUIO J1TA00paTOpPHBIX PabOT U
MPAaKTUYECKUX 3aHATUM CcOCTaBiI€Hbl B cooTBeTcTBUUM ¢ DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM, pabOYUM YYEOHBIM IUIAHOM,
paboueil mporpammoi yuebHo mucuumnHel OIL.05 «MarepuanoBeaeHue» 1o
CIIELIUAJIBHOCTHU 15.02.14 «OcHaleHnue CpelICTBaMHU aBTOMAaTH3aluu
TEXHOJIOTUYECKUX IIPOIIECCOB M TMPOHU3BOJACTB (MO OTpacisMm)», (6a3oBas
MOATOTOBKA).

JlabopatopHbie pabOTHl OTHOCATCS K OCHOBHBIM BUIAM yUCOHBIX 3aHITHU U
COCTABJISIFOT BXXHYIO YaCTh MPAKTHYECKOU MOATOTOBKH OyMYIINX CIICIIHATHNCTOB.
OcCHOBHBIC  JUIAKTHYECKHE  IeJM  JIa0OpaTOpHBIX  pabOT  —

DKCIIEPUMEHTAJILHOE TOATBEPKICHNE HW3YYCHHBIX TEOPETHUYCCKUX ITOJOKEHUH,
KOTOPBIE TTO3BOJIATH 3aKPEMHUTh TEOPETUUECKHUE 3HAHMS CTYACHTOB; 03HAKOMIICHHE
C METOJMKOHN MpOBEJCHUS SKCIIEPUMEHTOB, HccliefoBaHui. B xome pabotel y
CTYJIEHTOB (OpPMUPYIOTCSI YMEHHsS HaOJI01aTh, CpPaBHUBATh, COIOCTABIISTH,
aHAJIM3UPOBAaTh, JIeJaTh BBIBOJABI U 00001IeHUs, 0GOPMIIATh PE3yibTaThl B BUJC
tabnuil, cxeM. OTHOBPEMEHHO Y CTYJIEHTOB (OPMUPYIOTCS MPodhecCHuOHATbHbIC
YMEHUS W HABBIKA CaMOCTOSITEIbHONW paOOTBhI IO WCCICIOBAHUIO CTPYKTYp H
CBOWCTB METAJJIOB U CIUIaBOB, HEPa3pyIIAOIIMX METOJ0B KOHTPOJISA W
MCIIOJIB30BaHUIO JIAHHBIX MUKpOAHalii3a, 00paIaTrhcsi ¢ HEOOXOAUMOM /JIsl 3TOTO
anmaparypoi, mpubopamu.

[lepen HauagoM BBITIOJHEHHS JIaOOPATOPHBIX PabOT CTYACHT JIOJDKEH
U3YYUTh HACTOSIINE METOJIMYECKUE YKAa3aHWUS U BBINOJIHUTH MPEAJIOKECHHBIC
pPEKOMEHIAIN Y.

Benymieil nuaakTHuecKod LENbI0 MPEIIaraéMoro MpakTUYECKOro 3aHsITHS
ABJIIETCSl 3aKPEIUICHHE TEOPETUYECKUX 3HAHUW MO AUCLUMIUIMHE W TPUBUTHE
NPaKTUYECKUX  YMEHHH, CHOCOOCTBYHOUIMX  (OPMUPOBAHHIO  OOHIMX U
NpOPECCHOHANBHBIX ~ KOMIETEHIUH,  HEOOXOJAMMBIX B  MOCIEAYIOLIEH
po(eCcCUOHANBHOM eI TeIbBHOCTH BbIITYCKHUKA.

3a1aun BBIMTOJHEHHS J1a00pATOPHBIX Pa0OT M MPAKTHYECKUX 3aHSATHI:
- o0oOmieHue, cucreMaTu3anus, yriayOJleHue, 3aKperyieHue TMOJyYEHHBIX
TEOPETHYECKNX 3HAHUU W OKCHEPUMEHTAIBHOE TMOJTBEPKACHUE HU3YyUECHHBIX
TEOPETUYCCKHX TIOJI0KCHUIN 10 KOHKPETHBIM TeMaM JTUCIUTLIUHBI;
-. O3HAKOMJICHHE C METOJIMKOW MPOBEICHUS SKCIIEPUMEHTOB, UCCIICTOBAHMIA;
- (opMmHpoBaHME YMCHUW TMPHUMEHATh TMOJYYCHHBIC 3HAHHWS Ha TIPAKTUKE,
HaOJII0/1aTh, CPaBHHUBATH, COMOCTABIIATh, AHAJIW3UPOBAThH, JCJIaTh BBIBOIBI H



00001meHust, 0QOPMIISITH PE3yJIbTATHI B BUIE TaOIUIl, CXEM, peaTU3allui0 €ANHCTBA
WHTEJUIEKTYaJIbHOM U PAKTUYECKOU EATEIbHOCTH;

- pPa3BUTHE UHTEIUIEKTYyaJbHBIX YMEHUH y OyayluX CHEUAJIUCTOB:
AHAIIMTUYECKUX, TPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- COBEpILICHCTBOBAaHNE YMEHUI M HABBIKOB CAMOCTOATEIBHON PabOTHI C HAYYHOH,
CIIPaBOYHOM, METOAMYECKOM JuTeparypod, MHTepHeT-pecypcaMu U Jpyrou
uHpopMalreH, HEO00X0IUMOM VTS MOBBIILICHUS 3¢ dHeKTUBHOCTH
npo(hecCHOHANBHOM  JESTENIbHOCTH, MTPO(ECCHOHATBFHOTO CaMOOOpa30BaHUS U
CaMOpa3BUTHS;

- (hopMHpoOBaHUE Y CTYZAEHTOB HAaBBIKOB HCCIIEA0BATEIBCKOMN JEATEIBHOCTH;

- (opmupoBaHue NPO(PECCUOHATBHBIX YMEHUI M HAaBBIKOB CaMOCTOSITENIbHOM
paboOThl MO HCCIEJOBAaHUIO CTPYKTYp M CBOHCTB METANIOB M CIUIABOB,
HEpa3pyLIAOMNX METOAOB KOHTPOJISI U MCHOJIb30BAHUIO JAHHBIX MUKPOAHAIIN3A,
oOpamarbcsi ¢ HEOOXOUMOI 1711 ATOTO aNMapaTypou, Npudopamu;

- BBIpa0OTKAa MpHU PEIICHHH TOCTABICHHBIX 3aJad4 TaKuX HIPO(PECCHOHATBHO
3HaYUMBIX  KauecTB, Kak  CaMOCTOSITEIbHOCTb, = KOMMYHHKaOEIbHOCTb,
MOOUJIBHOCTh, KOHKYPEHTOCIIOCOOHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAs
WHULAATUBA.

B MeTtoaumyeckux peKkoMEHAALMSIX MPEACTaBIeHbl 5 TeM JabOpaTOPHBIX
paboT W OJHA - MpaKTUYecKoro 3aHATUA. OHM BKJIIOYAIOT LEIH, CPEJCTBA
oOy4eHHMsI, CollepKaHUe, AITOPUTM BBINOJIHEHUS, METOAMYECKUE yKa3aHUS K UX
BBIIIOJIHEHUIO, KOHTPOJIBHBIE BOMNPOCHI, CIHUCOK PEKOMEHIYEMOW JHUTEpaTyphl,
KPUTEpUHU OLICHUBAaHUSA PabOThl CTYJEHTOB Ha JaOOPAaTOPHBIX M MPAKTHUECKUX
3aHATUSAX, KOHTPOJIb W OLEHKa pE3yJIbTaTOB BBINOJIHEHUS JA0OPaTOPHBIX U
NPaKTUYECKUX 3aHIATHI 110 AUCLUIUIMHE.

[Ipenmaraemple  3aHATHS HOCAT PENPOAYKTHUBHBIA, YaCTUYHO-TIOMCKOBBIA W
MOMCKOBBII Xxapakrep. dopMamMu OpraHu3aluu CTYJEHTOB Ha JaOOpPAaTOPHBIX U
MPAKTUYECKUX 3aHATHUSIX ABJIAIOTCS: (PPOHTANIbHASL, TPYIIIOBAsA U MHAUBUYAJIbHAS.
[Ipu camoCTOATENHHON MOATOTOBKE CTYJIEHTOB K JIA0OPATOPHBIM MPAKTHUYECKUM
3aHATUAM IPELyCMaTPUBACTCS U3YUEHUE PEKOMEHAYEMOM JIUTEPATYPBI.
B pesynbTaTte ocBoeHus y4eOHON AUCIUIUIMHBI OO YYaIOIINICS T0HKEeH
3HaAMb.

» 001acTh IPUMEHEHHSI, METO/IbI H3MEPEHHS TApaMETPOB U CBOMCTB

MaTepUaJIOB;

» CIOCOOBI MOTYYCHUS MAaTEPHUATIOB C 3aJaHHBIM KOMITJIEKCOM CBOMCTB;

» TIpaBuWJa yIy4YIlEHUS] CBOMCTB MaTEepPHAaJIOB
; CTPOEHHME W CBOMCTBA IOJYIPOBOJHUKOBBIX M IMPOBOJHHUKOBBIX MAaTEpPHAJIOB,
METO/Ibl UX HCCIIENOBAHUS;

» KIJIACCH(HKAIMIO MAaTEPUAIIOB TI0 CTETIEHH ITPOBOJAUMOCTH;



>

- METOJBI BO3IECTBHS HA CTPYKTYPY M CBOMCTBA JJIEKTPOTEXHUYECKUX
MaTepUalIoB.

ymems:

» BBIOMpaTh MaTepHallbl HA OCHOBE aHAJIN3a UX CBOMCTB JJIs1 KOHKPETHOTO
IIPUMEHEHUS B IPOU3BOJICTBE;

» ONpeNeNsiTh CBOWCTBA KOHCTPYKIIMOHHBIX U CHIPHEBBIX MAaTEpPUAJIOB,
IIPUMEHSIEMBIX B IPOM3BOACTBE, IO MApPKUPOBKE, BHEIIHEMY BUAY,
IPOUCXOXKJICHUIO, CBOMCTBaM, COCTaBy, HAa3HAYEHUIO U  CIOCO0Y
IPUTOTOBJIEHUSI U KJIACCU(PUIIUPOBATH UX;

» - OIIPENeNATh TBEPAOCTh MaTEPUATIOB;

» - ONPEIEINATh PeXKUMbI OT)KUTA, 3aKaJIKH U OTITyCKa CTallu;

» - moAOupaTh KOHCTPYKIIMOHHBIC MAaTEPUAITBI 110 UX HA3HAYCHHIO U YCIOBUSIM
DKCIUTYaTalNH;

» BBIOMpATh AJIEKTPOTEXHUYCCKHE MATEPUANIbI: TPOBOIHUKH H JTUDJIEKTPUKH
10 HA3HAYECHUIO U YCIOBUAM JKCILTyaTalllH;

» TPOBOJIUTH MCCIIEIOBAHUS U HCIIBITAHUS YJIEKTPOTEXHHUECKUX MAaTEPHAIIOB,;

» - HCIIOJIb30BaTh HOPMATHBHBIE IOKYMEHTHI IJIs1 BBIOOPA MPOBOTHUKOBBIX

MaTCpUuaIoB.

C uenpro obecnieueHus TpeOyeMbIX XapaKTEPUCTUK U3IEIHMA

8bINYCKHUK Q0IHCEH 001a0amb 0OwuUMU U NPOPecCUOHATbHbIMU KOMNEMEeHYUSMU.

OO011e KOMITETEHIIAM

Mudp Conepxxanue

OK. 1 | Beibupats criocoOsI perieHus 3a1a4 npoheccuoHaIbHOM IeITeTbHOCTH,

IMPUMCHHUTCIIbHO K PAa3JIMYHBIM KOHTCKCTAaM.

OK. 2 | OcymiecTBasiTh MOUCK, aHATU3 U UHTEPIPETAIIMI0O UHPOPMAIIUH,

HEO0OXOIUMOM TSI BBITTOJTHEHUS 33/1a4 MpodecCuOHaTbHOM
JIESITETLHOCTH.

OK. 3 | [lnmanupoBaTh 1 peain30BbIBATH COOCTBEHHOE MPODEeCCUOHATFHOE U

JIMIYHOCTHOC PA3BUTHUC.

OK. 4 | PaboraTh B KOJUIEKTUBE U KOMaHJI€, 3P(HEKTUBHO B3aUMOJEHCTBOBATD C

KOJJICTaMH, pPYKOBOJACTBOM, KIIMCHTAMM.

OK.5 | OcymecTBisATh yCTHYIO U MIHCBbMEHHYI0 KOMMYHUKAIIAIO Ha

roCyIapCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEHN COIMAIBHOTO U
KYJbTYPHOTO KOHTEKCTA.

OK. 9 | Mcnonb3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTHHU B TIPO(decCHOHaIbHOM

ACATCIBHOCTH.

OK. 10 | [Tonp3oBaThecs npodeccuoHanbHON JOKYMEHTAIMeH Ha

rocyaapCTBCHHOM M MHOCTPAHHOM S3bIKAX.




[IpodeccnonanbHpie KOMIETEHITUN

Mudp Conepxanue

[IK. 3.5 | KouTponaupoBaTh Ka4eCTBO pabOT 10 MOHTAXKY, HAJIAJIKEe U
TEXHUYECKOMY OOCITYKUBAHUIO CUCTEM M CPEJCTB aBTOMATHU3AIINH,
BBIIIOJIHSIEMBIX TIOJJMUHEHHBIM IEPCOHAIIOM U COOJIIOJIEHNE HOPM
OXpaHbI TpyJia U OEPEKIUBOTO MPON3BOICTBA

OdopmiieHne 0TYETOB U TPEOOBAHUS K HUM

2.1. Tlocrne BbIMOJHEHUS TMPAKTUYECKOM U JaOOPATOPHBIX PAOOTHI CTYIEHT
cocTaBisieTcsl OT4ET, KOTOphid oopmiserca B coorBerctBuu ¢ 'OCT 2.105-95
«O06mme TpeOoBaHMS K TEKCTOBBIM JOKyMEHTam», TO €CTb Ha JIMCTax
cTanaapTHoro pasmepa (210x297) ¢ cobmonenuem npasui opdorpaduu. [leporit

U TOCJEAYIOMUNA JIUCTHI UMEIOT PaMKy M OCHOBHYIO moamuch corjacHo ['OCT
2.104-68 puc.1, 2.

®opwma 2.
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2.2. OTYeT NUIIEeTCs MACTON WK YEPHUIIAMHU YEPHOTO WJIM CUHETO LIBETA.



TexcT nomkeH ObITh HAMMCAH YETKUM, MOHATHBIM MO4YepKOM. CXEeMBbI, 3CKH3,
TAOJINLbI BBIIOJHAIOTCSA KAPAHAAIIOM C TOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB.

2.3.B Tekcre He AOHKHO ObITh COKPAILEHUM 3a UCKIIOYEHHEM COKpAIICHUH,
ycra"oBieHHbix ['OCT 2.316-68.

2.4. 3HayeHHE CHMBOJOB M YHUCIOBBIX KO3((UIMEHTOB, BXOAAIIUX B
(bopMyily, TOIKHO OBITH MOSICHEHO HEMOCPEACTBEHHO N0 (popmynoi. [losicHenue
Ka)KJ0r0 CHUMBOJIA JA€TCsl B TOM IOCJIENOBATEIBbHOCTH, B KaKOW MPOU3BOJUTCS B
dopmyne. IlepBast cTpoka pacumppoBKH TOJKHA HAUMHATHCS CO CIIOB «rne» 0e3
JIBOETOYHSI TTOCJIE HETO.

2.5. llpy HCHONB30BAaHWM JUTEPATYpPHBIX, CIPABOYHBIX MAaTEpPUAIIOB
HEOOXOMMO JIeNaTh CChUIKY C YKa3aHHEeM CTpaHHI], HOMepoB, Tabnuil. Hampumep:
[2, c.13] wmm [2, Tabn. 15], tme uudpa 2- HOMEp JUTEpPaTyphl B IMEpPEUHE
MCIIOJIb30BaHHOM JTUTEPATYPhI, TPUBOJUMON B KOHIIE OTYETA.

2.6. Kaxplil oT4E€T 0003HAYAETCs CIETYIOUIMM 00pa3oM (CM. CXEMY HHXKE);
2.7. Otuetsl 1O I5abOpaTOpHBIM paboTaM H MPAKTUYECKUM 3aHATUA
CKJIaJIbIBAIOT IO MOPSAJKY M OpOLIIOPYIOT.

2.8. XKypHan o603HayaeTcs Tak ke, Kak U OTYET, TOJIBKO B IMOCIEIHEN
rpynie mudp 3anuceiBaercs «000»;

2.9.HeBpImonHeHNE KaKOTO-IM00 13 MPUBEACHHBIX BHIIIE TPEOOBaHMIA

SBJISIETCS OCHOBAHHUEM JJIsl TOTO, UTOOBI paboTa HEe ObliIa 3a4TeHa;

2.10.ITpu HeOpeKHOM BHITIOTTHEHUH PUCYHKOB (HaIpUMep, YepHUTIAMH
OTPYKH) WM OTCYTCTBUU HEOOXOAMMBIX MOSICHEHUH K pEelIeHHIO 3a/1a4 paboTa
OyzeT Bo3BpaleHa 06e3 pacCMOTpPEHUS;

MKTY. XX XX, XX XXX JIP (I13)

Homep npaktuueckoro 3ausatus 001,002,.)
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2.11.1To pe3ynbTaTam KaxJ10M J1a00paTopHOil pabOTHI IPOBOIUTCS 3aUET.

OuLeHKM 3a BBIMNOJHEHHE TMPAKTUUYECKOTO 3aHSATHUS BBICTABISAIOTCA 10
NATHOAIIJIEHON CUCTEME M YYUTBHIBAIOTCS KaK MOKa3aTesd TeKYIIEeH yClieBaeMOCTH
CTYJICHTOB.



Kputepuu oniennBanus paboTsl 00ydaromuxcsi Ha MPaKTHUECKOM 3aHSATHU:

L OHCHKa «OTIHNYHO» CTaBUTCA, CCIIN O6yanOIHHﬁCHI

- CaMOCTOATCJIbHO U IIPABUJIBHO BBIIIOJHWII BCC 3a/IaHUS,

- IPaBUWJIbHO, C 0OOCHOBAHHUEM CJIeJIajl BBIBOABI IO BHITIOJHEHHON paboTe;

- IpaBUJIBHO 1 JOKa3aTCJIIbHO OTBCTHII HA BCC KOHTPOJIbHBIC BOITPOCHI.

L OHCHKa «XOopomo» CTaBUTCA B TOM CJIydac, CCJIN:

- IIPAaBUJIBHO BBIITIOJTHUJI BCC 3a1aHU;
- CAcJ1aJI BBIBOAEI 110 BBIIIOJTHECHHOU pa60Te;

- IpaBUJIbHO OTBCTUJI HA BCC KOHTPOJIbHBIC BOIIPOCHI.

e Oi1leHKa «yAOBJIETBOPUTEIBHO» CTABUTCSA, €CIIA 00yUYarOIIUNCS:

- IIPAaBUJIbHO BBINIOJHUII 3a1aHUC, BO3BMOKXHO KPOMC OHOTI'O,

- Caciiall IIOBCPXHOCTHHBIC BbIBOJLI I10 BBIIIOJTHEHHOU pa60Te;
- OTBCTHUJI HC Ha BCC KOHTPOJILHBIC BOIIPOCHI.

e O1leHKa «HEYOBIETBOPUTEIBLHO» CTABUTCS, €CJIM O0yJaArOITUNACS:

- HCIIPABUJIBHO BBIITOJHWII 3aIaHU;

- HC cAcJIal 1IN CAcall HCIIPAaBUJIbHBIC BBIBOJLI 110 pa60Te;

- HC OTBCTHUJI Ha KOHTPOJBbHBIC BOIIPOCHL

[lepedenn 1abopaTOPHBIX padOT U MPAKTUYECKUX 3AHSITHIMA

Tabnuua 1
Komnuect
Ne 3ans Tema BO 4acOB
THUS
e JlaGopaTopHbie pabOTHI
1 MUKPOCKONTMYECKUI aHaJu3 2
2 HcnprTanue Ha TBEp1OCTh 0 bpunesito 4
3 Wcnprtanue Ha TBep1oCcTh N0 PokBemty 2
4 3akajika v OTIYCK YIJIEPOJAUCTON CTAIIN 4
5 Omnpenenenue TemnepaTypHoro ko3 duinenta 4
AIIEKTPUYECKOTO CONMPOTUBICHUS TPOBOJHUKOBBIX
MaTEpUaJIOB
e [IpakTuueckoe 3aHsATHE
6 JlnarpamMma coctostHus cruiaBoB Fe — Fe;C 4
Bcero 20




Cxema otuera
a) Homep nabopaTopHO# M MPAKTHYECKOTO 3aHATHS (YKa3bIBACTCS B IITAMIIC,
cM. hopmy 2);
b) Tema nabopaTOpHOH UK MPAKTHYECKOTO 3aHATHS;
c) Llens paboThI (3aHATHSA);
d) MarepuanbHOe U TIOKYMEHTAJIbHOE 00CCIICUCHHE;
e) 3amanus
f) B kaxmoit paboTe JaHbl METOMYECKHE PEKOMEHIAIMH 10 COACPKAHHUIO
oTyeTa
g) BBIBOIBI M 3aKITFOUCHHUS
Crrcok peKOMEHIyeMOH JINTEpaTyphI

1. OcHoBHas nuTeparypa

1 Anackun A. M. Marepuanoseaenue , - M.: Akagemust, 2008, 2015, 2016,
-239 ¢. — 18 7k3.

2 | Jlaxtua FO.M. OcHOBBI MeTaUTOBEACHUS: yueO. I Cpe. mpod.
obOpazoBaH., - M.: UHOPA-M, 2015. — 271 c. — 3 k3.

3 | Kypasnea JI.B. OcHOBBI 25IeKTpOMaTepUATIOBEICHUS; YU€O. IS Cpe/.
npod. obpaszosaH., - M.: Akanemus, 2017. — 288 c. — 3 3k3.

2. JlomoaHuTEIHHAS

J'1 | OBuunHukoB B.B. MerannoBenenue: yueb. s cpes. mpod. oOpazoBaH.
— M.: ®opym : UHOPA-M, 2015. — 320 c. — 2 3k3.

2 CanynoB C.B. MarepuanoBeaenue: yueo. mocodue, - CI16: Jlanp,
2015. — 201 c. — 1 3k3. (poug BI'TY)

DNeKTpOHHbBIE W31aHUS (AJIEKTPOHHBIE PECYPCHI)

1.ITactotuna, O. B. Marepuanoseaenue : yaeonoe nmocodue / O. B. Ilacrotuna. —
Munck : PeciyOnmkanckuit HHCTUTYT Tipodeccruonansaoro oopaszosanus (PUIIO),
2018. — 140 c. — ISBN 978-985-503-790-4. — TexkcT : 27eKTpOHHBIH //
DnekTpoHHO-0nOmoreunas cucrema IPR BOOKS : [caiiT]. — URL.:
http://www.iprbookshop.ru/84885.html

2.MarepuanoBeaeHue : SHIHKIoneaudeckuii cioBaps / E. I'. bepauuenckuii, JI. T.
Kykosa, A. 1. 3axapos [u ap.] ; nox penakuueit B. . Kymanun, M. C. Kyxrta. —
Caparos : [Ipodob6pazoBanue, 2017. — 319 ¢. — ISBN 978-5-4488-0019-1. —
Tekct : aneKTpoHHbIH // DnekTpoHHo-0nbmmoTeyHas cuctema [IPR BOOKS :
[cariT]. — URL.: http://www.iprbookshop.ru/66390.html




Jlabopatopnas pabota Ne 1

Tema: MUKpPOCKOITMYECKUN aHAIIA3

Ienb pabOTHI:
-03HaKOMJICHHE C METOAUKON MPUTOTOBJICHUS NLITU(OB;
-M3y4EHHE YCTPOKWCTBA MUKPOCKOIIA;
-O3HAKOMJIEHUE C OCHOBHBIMHM IMpaBUJAMU II0JIb30BaHUS MHUKPOCKOIIOM U

oOparieHue ¢ HAM.
[IponomKUTENBHOCTD — 2 Yaca

MatepuanbHOe U TOKyMEHTAIIbHOE 00ecTIeueHe
1. Muxkpockornt MM -6(MUM-7).
2. lllnndoBaibHbIN CTAaHOK.
3. [TonupoBaHHBIN CTAHOK.
4. HaGop o6pa31ioB MeTauia Jijisi IPUrOTOBICHUSI MUKPOLLITU(OB.
5.PeakTuBbl 1J1 IPUTOTOBICHUS MUKPOLLITU(OB.
6. Kuakoctu /Ui IPOMBIBKA MUKPOLLITH(OB.
7.CrexiissHHbIE U (pap(OpOoBbIE EMKOCTHU AJIs KUIKOCTEH.
8.duibTpoBaIbHAs Oymara.

9.JTucter cranmapTHOTO popMmarta A4 (297*210) mst TEKCTOBOTO JOKYMEHTA 10
['OCT 2.195-95

KpaTtkue Teopernueckue cBeieHUA

MUKpPOCKOTIMYECKOE  HCCIEOBAaHUE CTPYKTYpPhl  CIJIABOB  MO3BOJISET
MOJIYYHTh MpEICTaBIIieHHnE 0 PopMe U XapaKTepe pacipeiesCHUs pa3IndHbIX Ga3 u
CTPYKTYPHBIX COCTAaBJISIIOIIMX, BEJIWYMHE 3€pHA, KOJIMYECTBE, QopMe W
PaCIoJIOKCHUN HEMETATUYSCKUX BKIIFOUCHU.

JInst u3ydeHruss MUKPOCTPYKTYPHI CIIJIaBa MIPUTOTABINBAIOT MUKPOILTH(}, KOTOPBIN
3aTeM H3y4aroT pu OOJTBITTNX YBEITMYCHHSIX C TTIOMOIIIBIO
METaJUIOMCCIIEI0BATEILCKOTO MUKPOCKOTTA.

[Iporecc U3roToOBICHUS MUKPONLIH(A BKIFOYACT CIICTYIOITNE ITAITbI:

1. Bripeska oOpazua u3 uccieayemoro meraimia. OObBIYHO BhIpe3aeTcsi KyOWK
pazmepom 1o pedpy 10...15 mm. B ciydae TOHKOJIHMCTOBOTO METalljla UCIIOIb3YIOT
3aJIMBKYy B 00OWME WM 3aKpericHHe B CTPyOImMHE. 3ajarMBKa OCYIIECTBIISCTCS
JIETKOIJIABKMM MeTajiioM Tumna criaBa Byna (50% Bucmyra, 25% cBunua, 12,5 %
kaamus, 12,5% onosa), miactMaccoi (CTUpaKpUIl) UM STOKCUTHOM CMOJIOM.

2. IlpenBapurensHas oOpaboTka oOpasma (ONMUIOBKAa HAMMJIBHUKOM, CTPOTaHUE,
dbpesepoBanue, rpydoe nummdonanue). OcHOBHOE TpeOOBaHHWE K ATOMY dTaly —
IPUMEHEHUE PEKUMOB 00pabOTKH, HE BHI3BIBAIONINX CHUILHOTO HAarpeBa, MOTYIIIUX
MIPUBECTU K U3MEHEHUIO CTPYKTYPHI.



3. lllnudoBanue moBepxHOCTH OyayIIero MUKpouuidda Ha HaxAavyHOUW Oymare c
pa3HoM, yOBIBaIOIIEeH 3epHUCTOCTHIO abpa3uBa (6...7 BugoB Oymaru). Ilepexon Ha
CJIEYIOIYI0 OyMary mpou3BOJUTCS MOCJE TOTO, Kak OyJIyT yCTpaHEHbI PUCKU OT
npeapinyieid oopadorku. Ilpu 3ToM numMdoBanue NpoOU3BOAUTCS B HANIPABICHUH,
HePICHINKYIISIPHOM MPEIBIAYIINUM prcKaM (puc. 1).

4. IlonupoBaHuEe MPOU3BOIUTCS C LIETBIO OJHOTO YAAJIEHUS PUCOK (CIIEN0B
numgoBanus) u  nomydenuss U - 3epkanbHOW moBepxHOCTH. KauecTBo
NOJIMPOBaHUs (OTCYTCTBUS PUCOK) MPOBEPSAETCS ¢ MOMOILBIO MUKPOCKOTIA.
[TonupoBaHue MNPOU3BOAUTCA Ha OBICTPOBPALIAIOIIMXCS JUCKAaX, OOTAHYTHIX
CYKHOM WJIH (PETPOM C MOMOIIBID TOHKO Pa3MOJIOTOTO MOPOIIKA OKCHUIA Xpoma
WIM OKCHJA allOMMHHMS B KayecTBe aOpa3uBa. AOpa3suB B3BELIMBAETCSA
(B3MyuHBaeTCs) B BOJIC U B BUJIE Karelb MOJACTCs Ha BPAIIAIOIIUNCS KPYT.

|
|

Puc. 1. Bua noBepxHocTy nuirda nocie pa3indHbIX 3TaloB NUITH(POBaHUS

5. TpaBlieHHE XUMUYECKUMHU PEaKTUBAMU C 1IE€JIbIO BBISBJICHUSI CTPYKTYPBI.
TpaBneHue OCYIIECTBISECTCS CHUPTOBBIM WM BOJHBIM PACTBOPAMH HEKOTOPBIX
KHUCIIOT, coyied u mienodeil. OquuM u3 HamboJiee pacpOCTPAHEHHBIX PEAKTHBOB
JUISL TpaBJICHUS MHUKPONLIU(GOB YIIIEPOAUCTON WM HU3KOJETHPOBAHHOW CTallv
SBJIIETCSI CIUPTOBOM pacTBOp a30THOW KHUCIHOTHI  (2...4%). Bcnencrsue
HEOJHOPOJHON MPOTPABIMBAEMOCTH PA3IUYHBIX CTPYKTYPHBIX COCTABJISIOIIMX
CBETOBOI TOTOK, HAMpAaBIICHHbI Ha TMOBEPXHOCTh NuMpa Yepe3 OOBEKTUB
MHUKPOCKOIIA, IMO-Pa3HOMY OTPaX)aeTcsl OT Pa3JIMYHbIX YUYaCTKOB MOBEPXHOCTH, YTO
U CO3/laeT HU300paKeHHE MHUKPOCTPYKTYphl Merauia. (Cxema, MOsSCHSIomAs
BUJIMMOCTh TPAHMUI] 3€pPEH M0 MUKPOCKOIIOM, MPEJICTaBjIeHa Ha puC. 2.

PaboTa ¢ MUKPOCKOIIOM.

MUKpOCKOI TMO3BOJIIET paccMaTpUBaTh HEMPO3PAYHbIE MPEIMETHI, HCIOJIB3YS
OTPaKEHHBIM CBET. YBETWYEHHE IOCTHraeTcss IByMs HaOopamu nwmH3. OOrmiee
YBEJIMYCHHE PABHO TIPOU3BEACHHUIO YBEIUUCHUN JaBaeMbIX 00BEKTHBOM (HEe Ooliee
100...120) u oxymspom (me Oomee 20...25). Takum oOpazoM, MaKCHMaIbHOE
YBEIMYCHHE, JIOCTUTAaEMOE C TMOMOINBI0 METAUNIOMHUKPOCKOMA, HAXOJIUTCS B
npenenax 2000...3000. bosbmero yenwuenust (mo 40 000 u Oosee kpar)
JIOCTUTAIOT HA 3JIEKTPOHHBIX MHUKPOCKOIIaxX



Puc. 2. Cxema OTpaKCHHA nyqeﬁ OT INTOCKOCTH 3€pHA U OT CI'0 I'PAHHIT
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Puc. 3. O0uwmit Bug mukpockona MUM-7:
1 — mpeIMeTHBIN CTONUK; 2 — MUKPOMETPUYCCKHE BUHTHI,

3 — BUHT Tpy0OO¥ HABOJKU; 4 — BUHT TOYHOU HABOJIKH.



Puc. 4. Ontuueckas cxema Mukpockorna MUM-7:
1 - ocBetuTens (namma); 2 - KOJUIEKTOpP; 3 - 3epKaiio; 4 -IUH3a;
5 - aneprypHas auadparma; 6 - TMH3a; 7 - IpU3Ma; 8 — JIMH3A;
9 - orpaxarenpHas TiacTuHKa; 10 — 00beKTHB; 11 — OOBEKT;
12 — axpomaruueckas nun3a; 13— okymsap; 14 — 3epkaio;
15 — dorookynsap; 16— 3epkano; 17 — doToninacTuHKa;
18 — noneBas nuadparma; 19 — 3atBop; 20 — nuH3a 17151 pabOTHI B TEMHOM

MOJIE;
21 — KoNBIIEBOE 3epKajo; 22 — mapaboauvIecKoe 3epKajo;
23 — 3acnoHKa (BKJIIOYaeTCs Mpu paboTe B TEMHOM I10JIE);
24 — monsipuzaTop; 25 — aHamU3aTop.
Ha puc. 3 u 4 npuBeneHbl OOIIHI BT U ONTHYECKAs CXeMa MUKPOCKOTIA
MUM-7.
PaboTa ¢ HUM OCYIIECTBIIAETCS CIEAYIOIIUM 00pa3oM.



[To Ta6:m.1BEIOMpaIOT KOMOMHAINIO YBETUYEHHUI 00BEKTHBA U OKYJISIpA,
o0ecIeynBaloIIyIo TpedyeMoe yBeInueHue 00beKTa, U YCTaHABIUBAIOT UX B
MUKPOCKOIT
Ta6numa 1 - BeiOop yBennueHUss MUKPOCKOTIA

Okysap
OOBeKTHB
7 10 15 20
F=23,2 60 90 130 170
F=13,89 100 140 200 300
F=8,16 170 240 360 500

Uccnenyembiit  numd  yCTaHABIMBAaIOT 00paOOTaHHOM IMOBEPXHOCTHIO  Ha
NpeAMETHBIM CTONMK MHUKpockoma 1. Mukpockon uyepe3 TpaHchopmaTop
BKJIIOYAIOT B OCBETUTEIBHYIO CETh M IOBOPOTOM PETYIUPOBOUYHON PYKOSTKU
TpaHchopMaTopa MOJyYarOT MPUEMIIEMYIO JUIsl ria3za (KenaTesIbHO HEOOJBIIYIO)
SAPKOCTh HMCTOYHUKA OCBEIICHMs. 3aTeM MOBOPOTOM BHHTa Ipy0oil HaBOAKU 3
MOJHUMAIOT WM OIYCKAaIOT TMPEAMETHBIM CTOJMK, HaOMomass B  OKYJsApe
M300paKeHUsI ¥ T00MBasiCh MaKCUMalIbHOM pe3koctu. [locne atoro, 3agukcupoBan
CTOTIOPHOM PYKOSTKOW MOJIO)KEHHE BUHTA Ipy00il HABOJKU, MPOU3BOJSAT TOUHYIO
HABOJIKY Ha PE3KOCTh MOBOPOTOM MHUKpOMETpHUUEcKoro BUHTa 4. BbiOop yuacTka
HAOJIOMAeTCsl  OCYIISCTBICHHUEM TEpPEMEIIEHUsT TMPEAMETHOTO CTOJIMKa B
TOPU30HTAIBHON TUIOCKOCTH BUHTamMu 2. JlJIsi TOBBIIECHUS KOHTPACTHOCTH
M300paK€HUsT Ha IMyTH CBETOBOTO JIyda YCTAHABJIMBAIOT OJWH W3 IIBETHBIX
CBETO(UIIBTPOB.

[Topsinok BBIMONTHEHUS paOOThI

1. [omyunThs 00pa3Lbl METAILUIOB C U3JIOMAMH PAa3IMYHOTO BU/IA: BOJOKHUCTBIM,
KPUCTAJUIMYECKUM, YCTaJOCTHBIM. OOpaTuTh BHUMaHHUE KaK Ha BUJ CaMOT0
U3JI0Ma, TaK ¥ Ha HaJM4YWe WIK OTCYTCTBHE MECTHOM MiacTuueckoi nedopmannu
B 30HE U3JI0Ma.

2. IlonyunTh U30MBI OOPA3LOB, MPOLIEAIINX IPEIBAPUTENIbHYIO TOBEPXHOCTHYIO
3aKaJIKy WK neMeHTaruo. CornocTaBUTh BHEIIHUN BUJ 3aKajIeHHOH (JT1O0
IIEMEHTOBAHHOM ) M HEe3aKaJeHHOU (JTMOO HU3KOYTIEPOAUCTON) yacTei uznoma. C
MOMOILBIO MacIITa0HOM JIMHEWKHU OLIEHUTh MIYOUHY 3aKaJ€HHOTO WU
LIEMEHTOBAHHOI'O CJIOS.

3. [MonyuuThs Makpouuudbl pa3IMuHbIX JeTaneil. BHuMaTeabHO paccMOTPETh UX
HEBOOPYKEHHBIM TJIa30M WIH IPU MOMOLIM JyIbl. ONpeaennTh Haluyue TPEIIUH
u nop. OnpenennuTs HapaBJIEHUE BOJOKOH. 3apHCOBATh KAXKIYIO

MaKpOCTPYKTYPY.



4. VI3y4uTh TEMIUIETHI CIMTKOB CTIOKOWHOM M Kutisen ctainu. OOpaTuTh
BHUMaHHE HA HAUIMYKE YCAJOYHON paKOBUHBI U PBIXJIOCTH. PaccMoTpeTh
JEHJIPUTHOE CTPOEHUE 3epeH. CpaBHUTH CTPOEHUE CIUTKOB.

5. [MonyuuTts g TexHudeckoro xene3a. Hacrpouts Mukpockon MUM-7.
Paccmotpets non mukpockornoM mpu ysenndenuu 100...500 kpat. 3apucoBathb
CTPYKTYpy. OLIEHUTh BETUYUHY 3€pHA IIyTEM CPAaBHUBAHMS CO CTAaHAAPTHOU
HIKAJION.

TpeboBanus k oT4ETY
OTyeT JOJIKEH CoaepKaTh:
- KpaTKue CBEJAEHUS O MUKPOCKOIIMYECKOM aHAIN3aXx;
- -3CKU3 MUKPOILIH(a 1 KPaTKOE OMKUCAHUE €TO U3TOTOBJICHUS
- ONITUYECKYIO cXxemMy MUKpockona MIM-7
- -IIOCJIEI0BATENBHOCTh MPOBEACHUS UCCIIEI0OBAaHUS MUKPOCTPYKTYPHI;

- MUKPOCTPYKTYPY TEXHUUYECKOTO KENE3a;

- KpaTKue MOSICHEHUSI K PUCYHKAM U CXeMawm;

- pe3yJIbTaThl ONPEACIICHUSI HOMEPA 36pHA TEXHUUECKOTO KEJe3a
-BBIBO/IBI.

Pexomennyemas nureparypa

1.Anackun A. M. MarepuanoBenenue , - M.: Akagemus, 2016, -239 c;
2.Jlaxtra FO.M. OCcHOBBI MeTauIOBeIeHUS: y4eb. 1uist cpen. mpod. oOpa3oBaH., -
M.: UTHOPA-M, 2015. - 271 c.

Bomnpoce! niist camonpoBepku
1.[l1s 9yero Hy»KHO TPOBOAUTH MUKPOCKOIIMUYECKOE HCCIIETOBAHNE CTPYKTYPHI
CIUIaBOB?
2.IlepeuncauTe 3Tanbl M3rOTOBICHUS] MUKpOILTU(a
3.IloueMy MHKpPOCKOIN MO3BOJISIET pacCMaTpUBaTh HEMPO3pauHbIe PEAMETHI,?
4.]laliTe KpaTKOe OMHCAaHHE YCTponcTBa MUKpockoma MUM-7
5. Ontruyeckas cxeMa xojia Jy4yed B Mukpockorie MUM-7.

JlomalrHee 3agaHue:.
1.0dbopmuts oTHET
2.Iloka3ath mpenoaBaTemnto
3.11oaroToBUTHCS K 3aIlUTE



		ФГБОУ ВО "БГТУ"
	2022-10-29T11:32:36+0300
	Брянск
	ФГБОУ ВО "БГТУ", ФГБОУ ВО "БРЯНСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ", БРЯНСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ"
	Подпись документа




