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Metoauueckie yka3zaHUs 110 BBIIOJHEHHIO MPAKTUYECKUX M J1abOpaTOpPHBIX padoT
pa3paboTaHbl Ha OCHOBE paboueil mporpaMMbl y4eOHOM TUCHUIUIMHBI «MaTepuanoBeieHUue.

ConeprkaHue TNPAKTHYECKUX M J1A0OpaTOpHBIX pabOT OpPHEHTHPOBAaHO HA  IOATOTOBKY
O0y4aroUMXCsl K OCBOCHUIO MPO(ECCHOHATBHBIX MOAYJeH MpOrpaMMbl MOJITOTOBKH CIHELUATUCTOB
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1 BBEJEHUE

CocraB u copeprkaHue MPAKTHYECKUX U JTa0OPATOPHBIX 3aHATUN HANpaBJIEHbI HA peaTU3aIUIo
@denepalibHOTO TOCYJApPCTBEHHOTO O0OPa30BaTEIbHOrO CTaHAApTa CpPeAHEero MnpodeccuoHaIbHOTIO
oOpa3oBaHUs.

Benymeii aunakTU4YecKol 1IE€NbI0 MPAKTUUYECKUX 3aHATUN  SABJISETCS  (OpMHUpPOBaHUE
npoECCUOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHUH BBINOJHATH OIpEICIICHHbIE eiCTBUS,
oreparu, HeoOX0IMMBIE B MOCIEAYIONIEM B IPO(HECCHOHATBLHON NeSTEIbHOCTH).

Benymieid auaakTHUeCKOW IENbI0 JTa0OPaTOPHBIX 3aHATUH SBISETCS AKCHEPUMEHTAIBHOE
MOATBEP)KIEHUE U  TPOBEpPKAa  CYHIECTBEHHBIX  TEOPETUYECKUX  TMOJOXKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B coorBerctBUM ¢ paboueld mporpaMMor Y4eOHOW AMCHUIUIMHBI «MarepuaaoBeICHHEY
NPEeIyCMOTPEHO  NPOBEIEHHE TPAKTUYECKUX M J1a0OpaTOpHBIX  3aHATHH. B pamkax
MIPAKTHUYECKOr0/J1ad0paTOpHOro 3aHATHsI OOYUYaIOIIUECs] MOTYT BBIIOJHATH OJHY WJIM HECKOJIBKO
MIPAKTHYECKUX/Ta00PATOPHBIX PadoT.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNCs JOKEH:

ymemp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a MUX CBOWCTB JUIsI KOHKPETHOTO MPUMEHEHUS
IIPU IPOM3BOJICTBE, PEMOHTE U MojepHu3auuu JJCM;

V2. HazHayaTh CIIOCOOBI M PEXKUMBI YIIPOUEHUS JeTalel U CIIOCOOBI UX BOCCTAHOBIICHHSI, ITPH
pemonte ICM, ucxons U3 UX 3KCIIyaTallMOHHOTO Ha3HAYECHUS;

Yo 01.01pacno3naBarh 3amaqy u/wim mpodiieMy B MpodecCHOHATEHOM W/HITH COIUAITBHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a9y |/WIM TPOOJIEMY H BBIICIATH €€ COCTaBHBIC YaCTH;

VYo 01.03onpenensaTs Tarbl pelieHus 3a1a4u;

Yo 01.04BbissBasAT U 3(PQPEKTUBHO HCKaTh WHGPOPMALHUIO, HEOOXOIUMYIO JIsi pPELIeHUs
3aJ1a4M W/ UM poOIeMBbL;

Vo 01.05cocTaBnaTh I1aH JCHCTBHIA;

VYo 01.060onpenensitb HEOOXOAUMBIE PECYPCHI;

Yo 01.07BnaneTh axkTyaJbHbBIMH METOJaMHM pabOThl B MPO(PECCHOHATBHOM M CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN IJ1aH;

Y0 01.09  oueHuBaTh pe3yibTaT U MOCIEACTBUS CBOUX JCHCTBUHN (CAaMOCTOATEIHHO WIIH C
MIOMOIIIBIO HACTAaBHUKA);

Yo 01.10yunThiBaTh BpEMEHHBIE OIPAaHUYEHHS] U CPOKU MPHU pPEHIeHUH NPOo(ecCHOHATbHBIX
3ajau;

Yo Ol.11Bnagerb aKkTyaJbHBIMH METOAaMH pabOThl B MPO(PECCHOHAIBHON M CMEXHBIX
cdepax;

VYo 01.12paboTaTh B U3MEHSIIOIIMXCS YCIOBHSIX, B TOM YHCIIE B CTPECCOBBIX;

Yo 02.01lonpenensTs 3a1auu A5 TOUCKA MH(OPMAIIIH;

Yo 02.02onpenenstb HeOOX0IMMbIE HCTOYHUKU WH(OPMALIUK;

Yo 02.03nmanupoBath NpoLECcC MOUCKa; CTPYKTYpUPOBATh MOTydaeMyro HH(OpMaIHio;

VYo 02.04Bb1AenATh HaNOOJIEE 3HAYUMOE B IIEpeyHe HHPOpMAIUH;

VYo 02.05011eHMBaTh MPAKTUYECKYIO 3HAYUMOCTb PE3YJILTATOB IIOUCKA;

VYo 02.060hopMIATh pe3yabTaThl OMUCKA;

Yo 02.07ucmonb30BaTh COBPEMEHHOE MMPOTPAaMMHOE 00eCTIEUeHNUE;

VYo 02.08ucnonp3oBaTh pasziauyuHble HUGPOBBIE CPEACTBA AJS pelIeHUs NpodecCHOHATbHBIX
3ajau;



Yo 02.09nposiBiATE KyJabTypy HWH(GOpPMAIMOHHONH O€30MacCHOCTH TMPH HCIOJIb30BaHUU
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

Yo  03.0lompenenars  akTyaJlbHOCTb ~ HOPMAaTUBHO-IIPAaBOBOM  JOKyMEHTalluu B
npodeccnoHaNbHOI 1eATENbHOCTH;

Yo 03.02npuMeHsITh COBPEMEHHYIO HAyYHYIO MPOGECCHOHATBHYIO TEPMHUHOIOTHIO;

Yo 03.03ompenensaTb M BBICTpaUBaTh TPACKTOPHUU TPO(PECCHOHATBLHOTO pPa3BUTHSI |
caMmoo0Opa3oBaHus;

VYo 04.01oprann3oBsiBaTh pabOTy KOJUICKTHBA M KOMAH]IbI;

Yo 04.02B3aumojeiicTBOBaTh C  KOJUIETaMHM, pPYKOBOJACTBOM, KIHMEHTaMH B  XOJ€E
npodeccnoHalbHOM 1eATENbHOCTH;

Yo 04.03>¢hdpexTuBHO paboTaTh B KOMaH/IE;

Yo 04.04ucnonb30BaTh HaBBIKM YIPAaBICHUS MPOEKTAMU B PACIPENCIICHUU PECYpPCOB U
(dbopMupoBanuu rpaduka BRITIOTHEHUS 3a71a4;

VYo 05.01rpamMoTHO M3JaraTh CBOM MBICIH M O(POPMIIATH JOKYMEHTHI 1O MPOodheCcCHOHATBHOM
TEMATHKE Ha FOCYAapCTBEHHOM SI3BIKE;

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pab0YeM KOJUIEKTHBE;

Yo 05.03npumeHaATs TeXHUKH W npueMbl 3(dekTnBHOr0 00mIEeHUsT B NMPO(hecCHOHATEHOU
NeSITeNIbHOCTH;

VY0 07.01cobmr01aTh HOPMBI SKOJIOTUUECKON O€30MaCHOCTH;

Yo 07.02ompenensTh HampaBlIeHUS pecypcocOepekeHus B paMmkax MpodeccrnoHalbHON
NESTEIbHOCTH 110 CTMEUUANTBHOCTH, OCYIIECTBISTh pPAadOTy € COOJIIOJCHHEM MPUHIIMIIOB
OepeKIIMBOTO IPOU3BO/ICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATEIBHOCTh C YYETOM 3HaHUU 00
M3MEHEHUU KIIMMAaTHYECKUX YCIOBUN PETHOHA;

Yo 07.04ucnionp3oBarh »HEprocoOeperarwmme M pecypcocOeperaronme TEXHOJOTUH B
npoeccuoHaNbHOM e TENIbHOCTH 10 CIIeUaIbHOCTH;

VYo 07.0501eHuBaTh Ype3BBIYANTHYIO CUTYAIINIO;

Yo 07.06cocTaBiaATh anropuTM JOEHCTBUH NpU 4YpE3BBIYAMHON CUTyallUd U OIPEAEIATH
HE0OXO0IMMBIE PECYPCHI TSl €€ YCTpaHEHUs;

Yo 09.0lmpumensT  cpeactBa  HMHOOPMAIMOHHBIX  TEXHOJOTMH  JUIsI  pELIeHHUs
npodeccnoHanbHbIX 337a4; NpodeccnoHabHbIE TEMBI;

VY0 09.02 ncnonp30BaTh COBPEMEHHOE IPOTPaMMHOE 00ECTIEUCHHE;

¥009.03 ucnonp3oBaTh pa3zauyHble HU(GPOBBIE CPEACTBA AJS pelIeHUs NpodecCHOHATbHBIX
3ajau;

¥009.04nposiBnsATE  KyJAbTYpy HMH(POPMAIIMOHHONW O€30MaCHOCTH TPU  HCIOJIH30BAHUM
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

Yo 10.0lmoHumMaTh OOIMIMI CMBICI YETKO MPOM3HECEHHBIX BBICKA3bIBAaHUM HAa W3BECTHbHIE
TEMBI ;

VYo 10.02ydacTBOBaTh B AMAJIOrax Ha 3HAKOMbIE 001ME U TPOPECCUOHAIBHBIE TEMBI;

Yo 10.03ctpouts mnpocThle BbICKa3blBaHUSI O ce0e U 0 cBoed MpodeccHOHANbHOM
NeSITeNIbHOCTH;

Yo 10.04xpaTko 060CHOBBIBATh U OOBACHATH CBOM JEHCTBHUS (TEKYILUE U IUTAHUPYEMBIE);

Yo 10.05mucath mpocThie CBSA3HBbIE COOOUICHHMS Ha 3HAKOMbIE WM HHTEPECYIOLIUE
npodeccuoHaIbHBIE TEMBI;

Yo 10.06unTaTh, MOHUMATh U HAXOJUTh HEOOXOMAMMbBIC TEXHUYECKUE JAaHHBIC U WHCTPYKITUU
B PYKOBOJICTBaX B JIFOOOM JIOCTYITHOM (hopMmarte;

Yol1.01 BBIABAATH JOCTOMHCTBA M HEJOCTATKH KOMMEPUYECKON UIEH;

Yo11.02 mnpe3eHTOBaTh HUAEU OTKPHITHS COOCTBEHHOro Jena B MpodhecCHOHATbHOU
NesITeNIbHOCTH; 0(OpMIISATH OU3HEC-TIJIaH;



VY011.03 paccunTsiBaTh pa3Mepsl BBIILIAT IO IPOLEHTHBIM CTaBKaM KPEAUTOBAHUS;

Yol1.04 onpenensiTe THBECTUIIMOHHYIO MPUBJIEKATEILHOCTh KOMMEPUYECKUX UJIEH B paMKax
npodeccroHaALHOM e TEIBHOCTH;

VYo011.05 npe3eHToBaTh OM3HEC-UICIO;

Yo11.06 onpenensiTh HICTOYHUKH (PUHAHCHUPOBAHUS;

Yo011.07 npuMeHSATh HCCIAEAOBATEILCKUE TPHUEMbl W HaBBIKH, YTOObI OBITh B Kypce
IIOCJIEHUX OTPACIIEBBIX PEIICHUH.

ConeprkaHue TMPaKTHYECKUX U J1A0OPaTOpHBIX 3aHATHIA OPUEHTUPOBAHO HA TOATOTOBKY
00y4aromuxcss K OCBOCHUIO HPO(ECCHOHATBHOIO MOJIYNS IPOrPaMMbI TOITOTOBKH CIICUAINCTOB
CpeIIHero 3BeHa MO CHEeUUaIbHOCTU U OBJIAJACHUIO POheccuonanbHbIMu KOMREMEHYUAMU:

IIK 2.1. BeINOAHATH periaMeHTHBIE PadOThl MO TEXHUYECKOMY OOCTYKHBAHHIO M PEMOHTY
MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTENIbHBIX, JOPOXKHBIX MAIIUH U OOOpPYIOBaHUS B COOTBETCTBUU C
TpeOOBaHUSMH TEXHOJIOTUYECKUX TPOLIECCOB.

[IK 2.3 Omnpenensate TEXHUYECKOE COCTOSHHUE CHUCTEM M MEXAaHU3MOB IOJIBEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JIOPOKHBIX MAITHH H 000PYIOBaHUS

A Taxxe GOPMHUPOBAHUIO 0OUIUX KOMNEMEeHYULIL.

OK 01 BsiOupats cnocoObl pemieHus 3agad  MpoPECCHOHAIBHOW  JCATEIHHOCTH
MIPUMEHUTEIBHO K PA3JTMYHBIM KOHTEKCTaM

OK 02 Ocy1iecTBisaTh MOUCK, aHAIU3 U UHTEPIPEeTalni0 WH(OpMALIUK, HEOOXOAUMOMN IS
BBIIIOJTHEHUS 33/1a4 NPOPECCUOHATBHON JAESITEIbHOCTH.

OK 03 IlmanupoBaTh U pealii30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JHMYHOCTHOE
pa3BUTHE.

OK 04 PabGoTarh B KOJJIEKTUBE U KoMaHje, 3 (HEKTUBHO B3aMMOJCHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05 Ocy1iecTBiaTh yCTHYIO M MHUCbMEHHYI0 KOMMYHHUKAIIUIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOCHHOCTEH COIMAIIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 07 CopeiicTBOBaTh COXpPAaHEHHIO OKpPYKAWOIIEH Cpeabl, pecypcocOepekeHuro,
3¢ PEeKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSX.

OK 09 Ucnons3oBaTh HHGOPMAITMOHHBIE TEXHOJIOTHHU B IPO(GECCHOHATBLHON ACSITETbHOCTH.

OK 10 [Ilonb3oBarbcs mpodeccnoHaIbHOM JTOKyMEHTalued Ha TOCYAapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.

OK 11 MU cnonb3oBaTh 3HaHUS 1O  (PUHAHCOBOM  IpaMOTHOCTH, IIJIAHUPOBATh
MpeNPUHUMATETLCKYIO AeITeIbHOCTD B MpodeccnoHanbHoi cdepe.

Brinonnenue o0ydarommxcst MpakTHYECKUX U JIA00paTOPHBIX PabOT MO y4eOHOU TUCITUTIIINHE
«MartepuanoBeieHEe» HAMIPaBJICHO Ha:

- 0bobwenue, cucmemamuzayuio, yenyoneHue, 3axKpenjieHue, passumue u O0emaru3ayuro
NOJIYYEeHHbIX MeoPemudecKux 3SHaHUuti N0 KOHKPEemHblM memam yY4eOHoUu OUCYUNIUHDL,

- ¢opmuposanue ymeHuu NpUMEHAMb NONYYEHHble 3HAHUS HA NPAKmMuKe, peanu3ayuro
eOUHCNBA UHMEILIEKMYAIbHOU U NPAKMUYeCKOU 0esimelbHOCMU

- Qopmuposanue u pazeumue YMeHUl. HAOIOO0AMb, CPABHUBAMb, CONOCMABIAMD,
aHanu3uposamy, Oenamsv 6bl800bl U 0000WEHUs, CAMOCMOAMENbHO 8eCmU  UCCIe008aAHUS,
NONb308aMbCS PA3TUYHBIMU NPUEMAMU USMEPEHUL, 0OPMIISIMb pe3yibmamsl 6 8ude mabauy, cxem,
epaguros;

- npuobpemenue HaBbIKO8 pabomvl ¢ paIUYHbIMU NPUOOPAMU, ANNAPAMYPOT, YCIMAHOBKAMU U
OpyeuMu MexXHU4eCKUMU cpedcmeamu 0Jisi NPOBeOdeHUs: ONbIMO8;

- pazeumue UHMENIEKMYANlbHblX YMeHUull y 0yOyuux Cneyuarucmos: aHaiumu4eckux,
NPOEKMUpOBOYHBIX, KOHCMPYKMUBHBIX U OP.;



- bIpabOMKy npu peweHuy NOCMAsIeHHblX 3a0ay NPOYeccUOHANbHO 3HAYUMBIX KAuecms,
MAaKux Kak camocmosmenbHOCmb, OMEEmCcmeeHHOCHb, MOYHOCMb, MEBOPYECKAs UHUYUAMUBA.

[pakTiueckue u 1abOpaTOPHBIC 3aHATHS MPOBOSTCS TOCIE COOTBETCTBYIOIEH TEMBI, KOTOPAs
obecreurBaeT HaJIMYKe 3HAHUN, HEOOXOIUMBIX /IS €€ BBIIOJIHEHMSI.



2METOJAUYECKUE YKA3AHUSA

Tema 1.1. OcHOBBI MeTALJIOBEACHUSA

JlabGoparopHoe 3ansiTue Ne 1
OmnpenesieHue y1apHoil BA3KOCTH METAJLIOB

Heﬂb: OMPCACIIMTD BA3KOCTb MCTAJIJIOB U CIIJIABOB C IMOCJICAYIOIUM UX ITPUMCHCHHUEM

Beinosinus patdory, Bel Oyaere:

ymembp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a UX CBOWCTB JUISI KOHKPETHOTO MPUMEHEHUS
MpY MPOU3BOCTBE, peMOHTE U MojiepHu3annu JICM;

V2. HazHauaTh CIIOCOOBI M PEXKUMBI YIIPOUCHHS JIeTalleil U crtocOObl X BOCCTAHOBJICHUS, TIPU
pemonTte ICM, ucxons U3 UX 3KCIIyaTallMOHHOTO Ha3HAYECHUS;

Yo 01.01pacno3naBarh 3amaqy u/wim npodiieMy B MpodecCHOHATEHOM W/HITH COIUAITBEHOM
KOHTEKCTE;

Yo 01.02ananu3upoBarth 3a1a4y |/WIA TPOOJIEMY H BBIACIATH €€ COCTAaBHBIC YaCTH;

VYo 01.03onpeaensaTs 3Tambl pelieHus 3a1a4u;

Yo 01.04BbisiBnssTh U 3PQPEKTUBHO HCKaTh WHPOPMANNIO, HEOOXOIUMYIO ISl PELICHHUS
3a/1a4¥ U/ Ui MPOOIEMBL;

Vo 01.05cocTaBisaTh I1aH JICHCTBUIT;

Yo 01.060npenensiTb HEOOXOAUMBIE PECYPCHI;

Yo 01.07BmameTp axkTyaJIbHBIMA METOJaMH paboThl B TNMPO(ECCHOHAILHOW M CMEXKHBIX
chepax;

VYo 01.08peann30BbIBaTH COCTABIICHHBIN TIJIaH;

Y001.09  ouneHuBath pe3ynbTaT U MOCIEICTBUS CBOMX JEHCTBUI (CaMOCTOSATENIBHO WM C
MTOMOLIbIO0 HACTABHUKA);

VYo 01.10yunTsIBaTh BPEMEHHBIE OIPAaHHUYEHHS U CPOKU MPHU PelIeHHH Mpo(ecCHOHANbHBIX
3ajay;

Yo 0l.11Bnagers axkTyaJbHBIMH METOJaMHU pabOThl B NMPO(ECCHOHAIBHOM UM CMEXHBIX
chepax;

Yo 01.12paboTaTth B U3MEHSIOLIUXCS YCIOBUSIX, B TOM YHUCIIE B CTPECCOBBIX;

VYo 02.02onpenensitb HEOOX0IMMbIE HCTOUHUKH HH()OPMALINH;

VYo 02.03nmanupoBath Npolecc Moucka; CTpyKTypHpOBaTh NOJydaeMyro HH(OpMaIuio;

VYo 02.04Bb1aenTh HanOOJIEE 3HAYUMOE B IIEpeyHe HHPOPMAIUH;

VYo 02.0501eH1BaTh NPAaKTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB MOUCKA;

VYo 02.060hopMIATh pe3yabTaThl OUCKA;

Yo  03.0lompenensiTb  akTyaJlbHOCTh ~ HOPMAaTHBHO-TIPAaBOBOM  JOKYMEHTallUd B
po¢eCCuOHANBHON EATETbHOCTH;

Yo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO TIPO(ECCHOHATIBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaTh TPAEKTOPUU NPO(ECCHOHATBLHOTO pa3BUTUS U
camMo00pazoBaHus;

VYo 04.01opranu3oBbIBaTh pab0OTy KOJUIEKTHBA U KOMaH/IbI;

Yo 04.02B3auMofeiicTBOBaTh C  KOJUIETaMHM, pPYKOBOJACTBOM, KIHMEHTaMH B  XOJ€
po¢eCCUOHATBHON JIEATETFHOCTH;

VYo 04.03>3¢ppexTrBHO paboTaTh B KOMaHE;

Yo 04.04ncrions30BaTh HABBIKK YIIPABIEHUS IPOEKTAMH B PACIpPENCICHUN PECYPCOB H
(dopmupoBaHUHU TpaduKa BHITTOIHEHUS 3a/1a4;



Yo 05.01rpaMoTHO M37IaraTh CBOM MBICIU M OQOPMIISATH JOKYMEHTHI 10 MPO(hecCHOHATEHON
TEMaTUKEe Ha TOCYJapCTBEHHOM SI3bIKE;

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pa00YeM KOJUICKTHBE;

Yo 05.03npuMeHATh TEXHUKH W TMpUeMbl 3(P(HEKTUBHOTO OOImIEeHUS B MPodecCHOHATHHOM
NESITENIbHOCTH;

Vo0 07.01cob6mr0aaTh HOPMBI SKOJIOTHUECKOM 0€301TaCHOCTH;

Yo 07.02ompenensTh HaMpaBICHUS PECypcocOepekeHus B paMmkax MpodeccrnoHalbHON
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAadOTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA,

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JIESITCIIBHOCTh C Y4YE€TOM 3HAaHHK 00
M3MEHEHUHU KIIMMAaTUYECKUX YCIIOBUM PErroHa;

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwmme M pecypcocOeperaronye TEXHOJOTUH B
poeCCUOHATILHOM IEATENFHOCTH T10 CIICIUATLHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBiaTh anroput™m JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIpPEAEIATh
HE0OXO0IMMBIE PECYpPCHI AJisl €€ YCTpaHeHUs;

Yo 09.0lmpumensarp cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIsi  PEIICHHS
npodeccnoHaNbHbIX 33aa4; MpodeccuoHalbHBIE TEMBI,

VY0 09.02 ucnosnbp3oBaTh COBPEMEHHOE MPOTPAMMHOE 00ECTICUCHHUE;

¥009.03 ucnons3oBaTh pa3zauyuHble HUGPOBBIE CPEACTBA AJS pElIeHUs NPOodeCcCHOHATbHBIX
3ajady;

Y009.04nposBAsAT KyIbTypy HH(POPMAIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

MarepuanbHoe  oOecneyenue:  MasTHUKOBBIM  Kom€p, oOpas3lbpl  CTaHIAPTHBIX
METAJUTMYECKUX CTEPKHEH, IITAHTeHIIUPKYITb, KOHCIIEKT JIEKIUHA, KAJIbKYISATOP, KapaH/alll, JIJACTUK

3ananne:
1 OBnanets npuéMamu paboThl C MAITHUKOBBIM KOIIPOM.
2. OnpenenuTs yAapHYIo BA3KOCTh C IOMOIIIbIO MAITHUKOBOI'O KOIIpa

IMopsiniok BbINOJIHEHUS PadOTHI:
1. O3HaKOMBTECH C YCTPOMCTBOM M JIEHCTBUEM MasiTHUKOBOI'O KOIIpa.
2. C mOMOIIIBIO MITAaHTEHIIMPKYJIS BBITOJIHUTE 3aMephl 00pa3IoB, MpeIHa3HAYCHHbIE IS
OIpeJIeNIeHUs] YAapHOU BA3KOCTH.
3. YcraHOBHTE HCIIBITYEMBIH 00pasell ¢ mpeABapuTeIbHBIM HAITHIOM Ha MasTHUKOBBIN
npubop. Haamun ycranaBiauBaeTcs ¢ 00paTHON CTOPOHBI OT MasTHHKA
4. [TogHSAB MagTHUK Ha 33JJaHHYIO BBICOTY, OTITYCTHUTE JUUIsl COBEPIICHHUS yaapa 1o oopasiry
3. Ilo noiy4yeHHOMY M3JI0MY Ha 00paslie ONpeenuTe YAapHyIO BA3KOCTb.
VY napHas BA3KOCTh OIpenernseTcs mo Gopmyie:
AH = Ap/F (Jlx/m?),
rae Ap — pabota, 3aTpaueHHass MasITHUKOM Ha pa3pymieHue odpasma ([[x);
F — mIoma s MoNnepeuHoro cedeHns oGpasiia B MECTe HaJpesa 0 HCIIBITaHus (cM?)
Ap = An — Ao (x),
rae Am — paboTa, 3aTpadyeHHas Ha obeM MasTHUKA (J[K);
Ao — ocraTouyHas pabota ([1x);
[IpoBenst pacueThl, HAMWIIUTE BBIBOJ, U3 KAKOWM MapKd CTalld, W3TOTOBIIEH HCIBITYEMBbIi
o0paselr, UCIIOJIb3Ysl CIIPaBOYHBIE MaTepUaITbl TAOIHUIIHI 1.

Tabnuma 1. Y napHas BSI3KOCTH CIIJIaBa



HaumeHoBaHue CIJIABOB YaapHasi BA3KOCTD
Yrnepoaucras cranb Mapku 20 24 - 25
VYrnepoaucras cranp Mapku 30 18 - 20
Yrinepoaucras cranb Mapku 60 6-8

4. CocTaBbTe OTYET 110 paboTeE.

dopma npeacTaBieHns pe3yJabTara:

Odopmnennas paboTa ImpeaocTaBisieTcsl MPENoAaBaTeI0 Ha MPOBEPKY B TETpald, WIH IO
CpeICTBaM HMCIOIb30BaHUS 00pa3oBarenpHoro nmoprana MI'TY.

Kpurepun oneHku:

OrneHKa HHIMBUYaTbHBIX 00pa30BaTEIbHBIX JOCTHKCHHA TIO Pe3yIbTaTaM MPOMEKYTOUHOM
aTTECTallMy IPOU3BOAMUTCS B COOTBETCTBUH C YHUBEPCAIbHOM IIKAIOMN:

IIpouent KauecTBeHHas OLlEHKA MHIUBUYAIBHBIX
pe3yJabTaTUBHOCTH 00pa30BaTENIbHBIX TOCTHKEHUIN
(mpaBuNIBHBIX 0TBETOB) | Oayut (oTMeTKa) | BepOasbHBII aHATIOT
90 + 100 S) OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJICTBOPUTEIILHO
MmeHee 70 2 HEY0BJIETBOPUTEIHLHO
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Tema 1.1. OcHOBEI MeTALJIOBEICHUS
JlaGopaTopHoe 3ansaTHE Ne 2
Onpenesienne TBepAOCTH MeTaslsia MeToaamu bpunesist u PokBessia

Heﬂb: OIIpCACIICHUA TBépI[OCTI/I METAIJIIOB METOAOM Poxsemna n BpI/IHeJ'IH C Iocjcayromunum
aHaAJIU30M CBOMCTB IS KOHKPCTHOI'O UX ITPUMCHCHUS.

Beinosinus patdory, Bel Oyaere:

ymembp:

V1. BeIOMpaTh MaTepHalibl HA OCHOBE aHAIM3a WX CBOMCTB JJIsi KOHKPETHOTO MPUMEHEHHS
MpY MPOU3BOCTBE, peMOHTE U MojiepHu3annu JICM;

V2. HazHauaTh CIIOCOOBI M PEXKUMBI YIIPOUCHHS JIeTalleil U crtocOObl X BOCCTAHOBJICHUS, TIPU
pemonTte ICM, ucxons U3 UX 3KCIITyaTallMOHHOTO Ha3HAYECHUS;

Yo 01.01pacmo3naBare 3amaqy u/wim npodiieMy B Mpo(hecCHOHATLHOM W/HUITH COIUAIEHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a4y |/ WA TPOOJIEMY H BBIACIATH €€ COCTAaBHBIC YaCTH;

VYo 01.03onpenensaTs Tarbl perieHus 3a1a4u;

Yo 01.04BbisiBnsATh U 3PQPEKTUBHO HCKaTh WHPOPMALNIO, HEOOXOIUMYIO ISl PELICHHUS
3a/1a4¥ U/ Ui MpoOIEMBbL;

Vo 01.05cocTaBisaTh Ij1aH JICHCTBUIT;

Yo 01.060npenensiTb HEOOXOAUMBIE PECYPCHI;

Yo 01.07BmameTp axkTyaJIbHBIMA METOJaMH paboThl B TNMPO(ECCHOHAILHOW M CMEXKHBIX
chepax;

VYo 01.08peann30BbIBaTH COCTABJICHHBIN TIJIaH;

Y001.09  ouneHuBarh pe3ynbTaT U MOCIEICTBUS CBOUX ACHCTBUI (CaMOCTOATENBHO WMIIH C
MTOMOLIbIO0 HACTABHUKA);

VYo 01.10yunTsIBaTh BPEMEHHBIE OIPAaHHUYEHHS U CPOKU MPHU PelIeHHH Mpo(ecCHOHANbHBIX
3ajauy;

Yo 0l.11Bnagers axkTyaJbHBIMH METOJaMHU pabOThl B NMPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.12paboTaTth B U3MEHSIOLIUXCS YCIOBHUAX, B TOM YUCIIE B CTPECCOBBIX;

VYo 02.02onpenensitb HEOOX0IMMbIE HCTOUHUKH HH()OPMALINH;

VYo 02.03nmanupoBathk NpoLEcC MOUCKa; CTPYKTYpUPOBATh MOTydaeMyro HH(OpMaIHio;

VYo 02.04Bb1A€nTh HaNOOJIEE 3HAYUMOE B IIEpeyHEe HHPOPMALUH;

VYo 02.0501eHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB MOUCKA;

Yo 02.060hopMIATh pe3yiabTaThl IOMUCKA;

Yo  03.0lompenensitb  akTyaJbHOCTh ~ HOPMAaTHBHO-TIPaBOBOM  JOKYMEHTallUd B
po¢eCCuOHAIBHON JeATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(PEeCCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaTh TPAEKTOPUU NPO(ECCHOHATBLHOTO pa3BUTUS U
camMo00pazoBaHMs;

VYo 04.01opranu3oBbIBaTh pab0OTy KOJUIEKTHBA U KOMaH/IbI;

Yo 04.02B3auMofeiicTBOBaTh C  KOJUIETaMHM, pPYKOBOJACTBOM, KIHEHTaMH B  XOJ€E
po¢eCCUOHATBHON JIEATETFHOCTH;

VYo 04.033¢pexTrBHO paboTaTh B KOMaHE;

Yo 04.04ncrions30BaTh HABBIKK YIIPABIEHUS IPOEKTAMH B PACIPENCICHUN PECYPCOB H
(dbopmupoBaHKHU TpaduKa BHIITOIHEHUS 3a/1a4;
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VYo 05.01rpaMOoTHO M3N1araTh CBOM MBICIU M OQOPMIISATH JOKYMEHTHI 10 MPO(hecCHOHAIBHON
TEMaTUKEe Ha TOCYJapCTBEHHOM SI3bIKE;

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pa00YeM KOJUICKTHBE;

Yo 05.03npuMeHATh TEXHUKH W TMpUeMbl 3(P(HEKTUBHOTO OOImIEeHUS B MPodecCHOHATHHOM
NeSTeIbHOCTH;

VY0 07.01cobmr01aTh HOPMBI SKOJIOTUUECKON O€30MaCHOCTH;

Yo 07.02ompenensiTh HaMpaBICHHUS PECYpCOCOEPEKEHUsT B paMKax MNpoPecCHOHATHHON
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAadOTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA,

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JIEIATEIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KIIMMAaTUYECKUX YCIIOBUM PErroHa;

Yo 07.04ucrionp3oBaTh SHEProcOEperawime MU pecypcocOeperarmue TEeXHOJIOTHH B
poeCCUOHATILHOM IEATENFHOCTH T10 CIICIUATLHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBiaTh anropuT™M JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIPEAEIATh
HE0OXOIMMBIE PECYPCHI AJisl €€ YCTpaHeHUS;

Yo 09.0lmpumensarp cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIsi  PEIICHHS
npodeccnoHaNbHbIX 33aa4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MMPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pa3zauyuHble HUGPOBBIE CPEACTBA AJS pElIeHUs NPOodeCcCHOHATbHBIX
3ajay;

Y009.04nposBAsAT KyIbTypy HH(POPMAIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

MartepuanbHoe obdecneuenue: [Ipubop Poxsemna m bpunem s, oOpa3isl METAJUTHUECKUX
uuidoB, TuHelKa, KapaHaall, JaCTHK, KOHCIIEKT JeKIUi

3aganue:
1. IIpoBectu ucnbITaHUE Ha TBEPAOCTH METAJUIOB Ha Npubope Poksena;
2. [IpoBecTu UcTIbITaHKE HA TBEPJOCTH METAIJIOB Ha pubope bpunemns.

ITopsinok BbINOJHEHHS PadOTHI:

1. U3yuuts ycrpoiictBo nmpubopa PokBemia u MeTos MCIBITAaHUS METaNIOB Ha TBEPAOCTD.
3apucoBarhb CXeMy.

2. IlpoBenuTe UCHbITAaHUS TBEPAOCTH 2-3 MeTauinueckux nuindoB Ha mpudope Poksemna:

a) VY CcTaHOBUTH UCTIBITBIBAEMBIN 00pa3el] Ha CToJ Mpubopa.

b) BpamienrneM MaxoBHKa 110 4aCOBOM CTPENIKE CTOJI OCTOPOKHO MOJIHUMATH J10 TEX
1op, MoKa odpasel] He YIpeTcss B OrpaHUYUTEIbHBIN YeX0JI; IPU 3TOM Majasl CTpeKa MHIUKATopa
JOJKHA CTaTh MPOTUB KPACHOM TOUKM (J1aM MpenBapuTesbHyto Harpy3ky 100 H).

c) Bpamiennem 6apaGana ycTaHOBUTD HYJIb HIKanibl C (4epHOro 1BeTa) MPOTUB KOHIIA
00JIbIION CTPENIKH UHIUKATOpA.

d) [1naBHBIM HaO)XKaTHEM PYKY Ha KJIaBHILY BKIIOYUTH B pa0OTY MPUBOJ MEXaHU3MA
Harpy>XeHus.

e) [Tocne oxkoHYaHMS UKIIA HATPAXKACHUS IPOU3BECTH OTCYET T10 IIIKaje HHAUKATOPA.

f) BpaienrneM MaxoBHKa MPOTUB YAaCOBOM CTPEJIKHU OMYCTUTH CTOJI (CHSTH

MpeIBapUTENIbHYIO HArPYy3Ky), 0Opasell nepeJBUHYTh U TOBTOPUTH HCIIBITAHUE B JPYTOM MECTe
oOpasma. Ha kaxxiom 00pasnenomkHo OBITh MPOBEACHO HE MEHEE TPEX UCTIBITAHUM.

3. Pe3ynbTarhl UCHIBITAHUNA 3aHECTH B TAONIHUILY 2.

Tabmuna 2. Pe3ynpraTs! ucnbiTannii Ha mpuboe Poksermra.
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Marepuaibl Y CiI0BHBIE HCTIBITAHUS H3mepenne Cpennee
00pasios Harpy3zku Bun OO6o3HaueHue | mepBoe | BTOPOE | TPEThE | 3HAUCHHE
P,krc HAKOHEYHHUKA IIKaJIbI M3MEpEHUI

[Tpubop PokBermta mpencraBiser co00i CTaHAAPTHBI HAKOHEYHHUK — ajIMasHbIA KOHYC WJIU
CTAJIbHOM 3aKajleHHbIM IIApUK BJABIMBAECTCS B HCIBITYEMBIH MaTepuall WU HU3JEIHE IO
JeCTBHEM JIBYX MOCJIEOBATENILHO MPUIaraéMbIX Harpy30K — MpeABapUTeIbHON 1 001Iei, koTopas
paBHa CyMMeE MpPEIBApUTEILHOM M OCHOBHOW HAarpy3oK M H3MEPEHHEM OCTAaTOYHOH TIIIyOMHBI
BHEJIPEHUSI HAKOHEYHHUKA M0CJIE CHATUS OCHOBHOM HArpy3KH.

VcnpiTanue Ha TBEPAOCTH MO POKBETy MPOU3BOSAT BABIMBAaHUEM U HCIIBITYEMbI 00paser

(meranp) anmasHOro KoHyca ¢ yriaoM 120° uiau CTaabHOTO 3aKajJeHHOIO LIapuKa TUaMETpOM
1,588 mwm.

[lapuk ¥ KOHYC BJABIMBAIOT U HUCIBITHIBAEMBIA o0OO0paszer; Moja JAEHWCTBUEM JIBYX
MOCJIeIOBATEIBHO MIPUJIAraéMbIX Harpy3ok — npeaapurensHoit Po u ocnoBHoi P. O61miast Harpyska
P 6ynet paBna cymme npenBaputenbHoil Po u ocHoBHOI P Harpy3ok (pucyHok 1):

P=Py+P;.
[IpenBaputenvHas Harpy3ka Pp Bo Bcex cmyuasx paBHa 100 H, ocHoBhas P; m oOmas P
Harpy3Ky Ipy BAaBIMBaHUM CTalbHOTO mapuka ( mkana B) cocrasmstor P = 900 H,
P =100+ 900 = 1000 H,
a IIpH BJABJIMBAHUU anMa3zHoro konyca (mkama C) P; = 1400 H,
P =100+ 1400 = 1500 H;
[Ipu BraBnuBaHuM anMa3Horo KoHyca ( mkama A )
P1 =500 H, P =100 + 500 = 600 H.
Yucno TBepaocTy o PokBesly — 4Mciio OTBIEUEHHOE U BbIPAXaeTcs B YCIOBHBIX €MHUIIAX.

Pucynox 1- Cxema omnpeneneHus: TBEpAOCTH BIaBIIMBAaHUEM aJIMa3HOTO KOHYyca (Ha mpudope
Pokgenna)

B 3aBucuMoOCTH OT TOro, NPUMEHSIOT JU HIAPUK WM aJIMa3HbIM KOHYC, U OT Harpy3ku, Ipu
KOTOPOU MPOBOAAT UCTIBITaHKE (T.€. 10 Kakoi mkaie: B, C, unu A), 4uciio TBepA0CTH 0003HAYAIOT
HPB, HPC, HPA.

Ompenenenue TBEPAOCTH Ha MpubOope Tuma PokBemia nMeeT mMUpoKoe MPUMEHEHNE, TaK KaK
3TOT PUOOP AaeT BOZMOKHOCTh HCTBITATh MITKHE, TBEP/IbIC, a TAKXKE TBEPAbIC MAaTEPUAIIHI.

OTneyaTkd OT KOHYCa WM LIApUKa OYEHb MaJlbl, U MMO3TOMY MOKHO HCIHBITHIBATH TOTOBBIC
netanu 0e3 WX TIOpYM; WCTBITAHWE JIETKO BBIMTOJIHUMO W 3aHMMAeT Majio BpeMEHU (HECKOJIBKO
CeKyH]); He TpeOyeTcsi HUKaKuX HM3MEpPEHUH, U YHCIO TBEPAOCTH YUTAEeTCS MPsIMO Ha IIKaje.
3HavyeHHs TBEpJOCTH 10 POKBEITy MOTYT OBITh TIEPEBEICHBI B 3HAUECHHE TBEPAOCTH 1O bpuHemtto.
JInst ucnplTaHusl HEOTBETCTBEHHBIX neranei TBepaoctbio HPC 20 — 50 pomyckaercs npuMeHeHHE
HAKOHEYHUWKA U3 TBEPAOIrO CIIJIaBa.
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Tabnuia 3. Beibop Harpy3ku U HAKOHEUHHKA JJISI UCTIBITAHUS

O6o3unauenue | Bung Ber mkaner | OOmas O6o3nauenue | [Ipenemns
HIKAJIBI HAaKOHCYHUKA Harpy3ka, H TBEPAOCTH TIO | H3MEPEHUS B
PoxBemy eMHALIaX
TBEPAOCTH
B CranbHOM KpacHubt 1000 HPB 25-100
HIapUK
d=1,588 Mmm
C Anma3zHbIi YepHblii 1500 HPC 20-67
KOHYC
A AJMa3HbIHI Yepuslii 600 HPA 70-85
KOHYC

4. N3yuuth ycTpoiicTBO Npubopa bpuHenist 1 MeTo UCTIBITAHNS. METANIOB Ha TBEPAOCTD.

[Tpubop bpunemns mpeacraBiseT cOOOW KOHCTPYKIIUIO C PHIYAXKHOW CHUCTEMOHN CO3JaHUs
UCHBITATEIbHBIX HArPY30K Yepe3 U3MEPUTEIbHYIO I'0JIOBKY U HAaHECEHHE OTIeUaTKa Ha o0pasle.

HcnpiTanne Ha TBEPAOCTh MO bpHHEI0 NPOM3BOAUTCS BIABIMBAHMEM B HCIBITYEMbIH
o0pasel] CTaJbHOrO LIapUKa OIPENeJIEHHOr0 JUaMeTpa IoJl ACHCTBUEM 3a/JlaHHOM Harpy3kud B
TEYEHHE ONPEEIIEHHOTO BPEMEHHU.

B pesynbTare BIaBIMBaHUS LIapUKa Ha IOBEPXHOCTH oOpa3lia IMOJIy4yaeTcs OTIEYaToK
(tynka). OrtHomenue Harpysku P, H K 1OBepXHOCTM ©OJy4yeHHOro OTIEYaTKa (I1apoBOroO
cermenTa) F, MM, naer uncno TBepaoctu, obo3nayaemoe HB:

[ToBepxHOCTH F 111apoBOTo cermMeHTa
F=nDh,
rae D — nauametp BaaBmuBaeMoro mapuka, MMm; h — riryOnHa oTreyaTrka, MM.

Tax xak rmyOouHy otnedarka h u3MepuTh TpyJaHO, @ rOpasio NpoIle U3MEPUTH TUAMETP
orrnevaTka d, To reaecoodpasHo BeNu4nHY h, MM, BEIPa3uTh Yepe3 AUaMeTphl mapuka D u
orneyarka d. Torzna 4ncino TBEpAOCTH MOXKHO ONPEAETUTh, KaK:

2P
HB =
nD(D —VD? — d?

Haubonee pacnpoctpaHeHHbIM HpUOOpOM JUIsl WCIBITAHHWS Ha TBEpAOCTh Mo bpunentro
SBJISICTCS. aBTOMAaTUYECKUN PBIYaXKHBIN IIpecc.

CxeMa aBTOMAaTHMYECKOTO PBIYaXXHOI'O Ipecca MOKa3aHa Ha pHUcyHKe 2. B BepxHel dactu
CTaHUHBI | UMeeTcs MIMUHETb 7, B KOTOPBIM BCTaBISAETCS HAKOHEUHUK C IAapUKoM 6. MoxkeT ObITh
YCTaHOBJIEH OJMH U3 TPEX HAKOHEYHUKOB — C mmapukoM auamerpoM 10; 5 nmm 2,5 mm. Cromuk 4
CIY’)KUT JJIs1 YCTAaHOBKM HAa HEM HCHBITBIBaeMOro obpasiua 5. BpamieHuem mo 4acoBod CTpeike
PYKOSITKH 15 mpHBOAAT B IBM)KEHHE BUHT 3, KOTOPBIH, ITIEpEMENIAsCh BBEPX, TOJHUMAET CTOJIHK 4,
u obOpazen 5 npmwxkumaercs K mapuky 6. Ilpu Bpamenun pykosatku 15 10 Tex mop, noka ykasareib
14 He cTaHeT MPOTUB PUCKH, MPYXKUHA § CHKUMAETCA IO OTKA3a M CO3AAETCS IpeIBapUTEIbHAs
Harpy3ka 1000 H (100 krc). Onexrpoasurarens 13, KOTOpBIM BKIIOYAIOT Ha)kKaTUEM KHOIIKH,
pacrnojokeHHOW cOOKy TIpecca, MNPUBOJUT BO BpalleHue OdkcieHTpuk 2. Ilpu Bpamenun
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9KCLEHTpPHKA 2 MAaTyH 9, nepemenasch BHU3, ONlycKaeT pbryar 10 1 COeIMHEHHYIO ¢ HUM IIOJIBECKY
11 ¢ rpy3amu 12, co3maBas 3TUM Harpy3ky Ha IapuK, KOTOPBIM BAaBiMBaeTcs B obOpazerl. [lpu
JAJIbHENIIEM BpAIlEHUH DKCLEHTpUKa 2 1aTyH 9, mepemelasch BBepX, NoAHMMAaeT peyar 10 u
nozasecky 11 ¢ rpyzamu 12, cHumas 3TuM Harpysky c¢ mapuka. Korga peruar u mojasecka ¢ rpyzaMu
JOCTUTHYT MCXOJHOIO IOJOXKEHHUS, aBTOMAaTHYECKH [AeTCsl CUTHAJ 3BOHKOM M BBIKIIIOYAETCS
3JIEKTPOJIBUTaTENIb. BpallleHneM pyKosSTKM 15 mpOoTHB 4acoBOMl CTpENIKM OMyCKaroT cTojuk 4.B
3aBUCHMOCTH OT TPYy30B, YCTAaHOBJIEHHBIX Ha NoJiBecKe 11, co3maercs pa3nuuHas Harpyska

PI/ICYHOK 2 - CxeMa aBTOMaTHUYECKOTO PBIYAXXHOI'O ITpeCCa I OIPCACICHUA TBEPAOCTH

Hlapuku paznuunoro quamerpa (D=10; 5 u 2,5 MM) NIpUMEHSIOT B 3aBUCUMOCTH OT TOJIIIUHBI
UCHBITBIBaEMOro Marepuana u Teepaoctu (B MIla) npencrasnennoil B Tabnuue 4. [Ipu ucnsitanuu
HIapuKaMH pasHbIX JuaMeTpoB (10; 5 u 2,5 MM) IpUMEHSIOT pa3Hble HArpy3KU; IPU UCTIBITAHUU
0os1ee MATKUX METAJUIOB HAarpy3Ka MEHbIIIE.

5. IlpoBenuTe nCHbITaHUS TBEPAOCTH 2-3MeTaJUIMYECKHX IITH(OB Ha mpubdope bpunens:

a) YcTaHoBUTH Ha OJABECKY 11, B COOTBETCTBUU C PUCYHKOM 2, Tpy3bl 12,
COOTBETCTBYIOIIME BEIOPAHHOM [ UCTIBITAHUS Harpy3Ke.

b) HakoHeuHUK ¢ mapuKoM BCTaBUTh B IIMUHJENb 7 U YKPEUTb.

c) Ha cronuk 4 moMecTUTh UCTIBITHIBaEMbIi 0Opazer 5. O6pazel 10JKeH II0THO

JeXaTh Ha cToMKe. LIeHTp oTnevarka T0JKeH HaXOIUThCS OT Kpast o0pasiia Ha pacCTOSTHUU He
MEHEE AuaMeTpa mapuka.

d) Bpamenuem pykositku 15 1Mo 4acoBo# CTpesiKe MOJHITH CTOJUK U MPUKATh 00pa3ell
5 K mapuKy 6, MpoAoKaTh BpallaTh pyKOSATKY 15 10 Tex mop, moka ykaszarenb 14 He cTaHer
MPOTUB PUCKH.

e) HaxaTtueM KHOIIKM BKIIFOUHUTH DJIEKTPOABUTATEID.

f) [Tocne curHana 3BOHKOM BpAILIEHUEM ITPOTUB YaCOBOW CTPEJIKU PYKOSATKH 15
OITYCTUTh CTOJIUK 4 U CHATH C HErO 00pasell C MMOJy4YeHHBIM OTIIEYaTKOM.

Q) W3mepuTh NOy4eHHBIN OTIEYATOK.

h) OmnpenenuTs TBEPAOCTb.

Tabnuma 4 — Beibop nuameTpa mapuka u Harpy3Ku
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[Ipenensr Munumanbaa | CoOTHOIIIEHH
U3MEpPEHUsS B | s TOJIILMHA € MeXIy il Brigepxka
Marepuan €AMHULAX | UCOBITYEMOT | Harpy3koil P HaMetp Harpyska P, H noj
mapuka D, Mmm .
TBEPAOCTH 110 | 0 00pasua, |u JuaMeTpoM Harpyskoi, ¢
Bbpunemnio MM nrapuka D
6—3 10,0 30000
1400-4500 4—2 P=300D” 5,0 7500
Yepnslie <2 2.5 1875 10
MeTaJlIbl <1400 >6 10,0 10000
6—3  |P=100D’ 5,0 2500
<3 2,5 625
6—3 10,0 10000
>1300 4—2 P=300D” 5,0 7500
<2 2,5 1875 30
9-3 10.0 10000
ﬁ:fg;f 3501300 6—3  |P=100D? 5.0 2500
<3 2,5 625
>6 10,0 2500
80—350 63 |P=25D? 50 625 60
<3 2,5 156
6. Pe3ynbrarhl HCIIBITAHMIA 3aHECUTE B TAOIUITY 5.
Tabnuia 5. PesynpraTsl ncneiTanuii Ha npudbope bpunens
Marepuaisl Y CII0BHBIE HUCTIBITAHUS Juamerp HB
00pa3moB Tonmuna Harpy3ska Muamerp OTIeYarka (enuHuI)
obpasnua HIapuKa

[Tonmy4yeHHBIN OTIEYaTOK M3MEPSAIOT ¢ MOMOIIBIO JIYMbl MJIM MHKPOCKONA B JBYX B3aUMHO
MEPIEeHANKYISIPHBIX ~ HalpaBICHHUAX, JUAMETpP OTIeYaTKa OIpeNeNseTcss Kak CpeaHee
apupMeTHyecKkoe U3 JBYX H3MepeHHil. Jlyma B COOTBETCTBMM C PUCYHKOM 3a, MMEET ILIKaly, B
COOTBETCTBUM C PUCYHKOM 30, masoe neneHue kotopoil pasHo 0,1 mMMm. Jlymy HM>KHEH omopHOMR
YacThI0 HAJ0 IJIOTHO YCTAHOBUTH Ha MCIIBITHIBAEMYIO MOBEPXHOCTb 00Opa3lia Haj OTIEeYaTKOM
(pucyHOK 4); ecnu Jyna, He UMEET CIEHUaTbHON JIAMIIOUKH /ISl OCBEILEHUS! TTIOBEPXHOCTH, BBIPE3
(OKHO) B HIJKHEH YacTH JIymbl oOpaTuTh K cBeTy. [loBopaunBas OKyisip, HEOOXOJUMO JOOHMTHCH,
9TOOBI Kpasi oTredaTka ObUTH PEe3KO OUYEPUCHBI.

3arem, mepeaBMras Jymy, HaJo OAWH Kpail OTIeYaTKa COBMECTUTh C HayalloM IIKajbl, B
COOTBETCTBHMM C puUCyHKOM 5. [IlpouwTarh JeleHHe IIKalbl, C KOTOPBHIM COBIAJAeT
MIPOTHBOIOJIOKHBIN Kpall oTrevyarka. J[aHHbIi oTcueT U Oy/1eT COOTBETCTBOBAThH pa3Mepy AUaMeTpa
orreyarka (Ha pucyHke 5 auamerp otneudatka d=4,30 mMm). 3arem nyny wid oOpasen Hajao
NOBEpHYTh Ha 90° M U3MEPUTH TUAMETpP OTIIeYaTKa BTOPOH pas.
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SRR
a) 5) a) 9)
Pucynok 3 — Jlyna quist u3mMepeHus Pucynok 4 -
OTIIEYaTKOB: ITososxeHne JIynbl IPY U3MEPEHUN OTIIEYaTKa:
a—BHEIIHUI BUJ; O—IIIKasa JIyTIbl a — MPaBUJILHOE I0JIOKEHNE

00— HCIIPABHUIIBHOC ITOJIOKCHHUEC

3
i
i

S

Pucynok 5 - OTcuer 1o mkanie JIymbl

dopma npeacraBjIeHUs pe3yabTara:

Odopmiernas paboTa mpenOCTaBISAETCS MPENOAaBATENI0 HA MPOBEPKY B TETPAJU, WU TIO
CpeACcTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro nopraina MI'TY.

Kputepuu onenkmn:

OrneHka MHIMBUAYATIBHBIX 00pa30BaTENIbHBIX JOCTH)KEHUH MO pe3yiabTaTaM MpOMEeXYTOYHON
aTTecTalliy IPOU3BOJUTCA B COOTBETCTBUU C YHUBEPCAILHOM 1IKAJION:

[IponenT KauecTBeHHas OLlEHKA WHIUBUYAIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTeNbHBIX TOCTHXKEHUI
(TpaBMJIBHEIX OTBETOB) | Oayut (0TMeTKa) | BepOalIbHBINH aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJICTBOPUTEIHHO
meHee 70 2 HEYJIOBJICTBOPHTEIHLHO
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Tema 1. 2. JKese3oyriiepoaucroie U JeTHPOBAHHBIE CIIABbI

JlaboparopHoe 3ansiTue Ne 3
HcciienoBanue MUKPOCTPYKTYPBI cTajiei

Henab: U3yunts kinaccuukaiuio, MUKPOCTPYKTYPY, CBOMCTBA U Ha3HAYEHHUE CTaJCH.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BpIOUpaTh MaTepHalibl Ha OCHOBE aHAIW3a UX CBOMCTB NIl KOHKPETHOTO NMPUMEHEHHS
IIpU IPOU3BOJICTBE, pEMOHTE U MojepHu3anuu JJCM;

VY2. Ha3HauaTh COCOOBI U PEKUMBI YIPOUCHHSI I€Taei U CIIOCOOBI UX BOCCTAHOBJICHMUS, IPU
pemonTte JICM, UcXo/s U3 UX IKCIUTyaTallMOHHOTO Ha3HAUYCHHS;

VYo 01.01pacnio3naBare 3amauy u/mim mpobjeMy B MpodhecCHOHATBLHOM H/WIIA COIUATBHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a4y |/HIKd IPoOIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BpisaBnsATe U 3G (HEKTUBHO HCKaTh WHGOPMAIMIO, HEOOXOIUMYIO IS pELICHUS
3aJauu W/WIN IPOOIIEMBL;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

VYo 01.060onpenensitb HEOOXOAUMBIE PECYPCHI;

Yo 01.07Bnamers axkTyalbHBIMH MeETOJaMU pabOThl B MPO(ECCHOHAIBHON U CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3yibTaT U MOCIEACTBUS CBOUX ACHCTBUM (CAaMOCTOATEIHHO WM C
MTOMOIIBIO0 HACTABHUKA);

Yo 01.10yuuTsiBaTh BpEMEHHBIC OTPAaHUYCHHSI U CPOKHU MPHU PEHICHUHU MPOodeCCHOHATBHBIX
3ajady;

Yo 0l.11Bnagers axkTyaJbHBIMH METOJaMHU pabOThl B NMPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

Yo 01.12paboTaTth B U3MEHSIOLIMXCS YCIOBUSIX, B TOM YHUCIIE B CTPECCOBBIX;

VYo 02.02onpenenstb HeOOX0IMMbIE HCTOUHUKU MH(OPMaLINU;

VYo 02.03nmanupoBathk NpoLECcC MOUCKa; CTPYKTYpUPOBATh MOJydaeMyro HH(OpMaIHio;

VYo 02.04Bb1A€nTH HaNOOJIEE 3HAYUMOE B IIEpeyHEe HHPOPMAIUH;

VYo 02.0501eHMBaTh MPAKTUYECKYIO 3HAYUMOCTb PE3YJIBTATOB MIONCKA;

VYo 02.060hopMIATh pe3yabTaThl OUCKA;

Yo  03.0lompenenars  akTyaJbHOCTb ~ HOPMAaTUBHO-TIPABOBOM  JOKyMEHTalluu B
po¢eCcCuOHAIBHON eATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
camMo00pa3oBaHMs;

VYo 04.01opranuzoBbIBaTh pabOTy KOJUIEKTHBA U KOMAH/IbI;

Yo 04.02B3auMofeiicTBOBaTh C KOJUIETaMHM, pPYKOBOJACTBOM, KIHEHTaMH B  XOJ€
po¢eCCUOHATBHON JIEATETFHOCTH;

Yo 04.03>3¢ppexTrBHO paboTaTh B KOMaH/E;

Yo 04.04ncrons30BaTh HABBIKM YIIPABICHHS NPOEKTAMH B PACIPEACICHUU PECYPCOB U
(dbopmupoBaHUHU TpaduKa BHITOIHEHUS 3a/1a4;

Yo 05.01rpamMOoTHO M3MIarath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI M0 NMPOQeccCuOHAIbHON
TEMATHKE Ha FOCYAPCTBEHHOM SI3BIKE;
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Yo 05.02nposBasiTh TONEPAHTHOCTH B pab0ueM KOJIICKTUBE;

Yo 05.03nmpuMeHATh TEXHUKH W TpueMbl 3(P(HEKTUBHOTO OOIIEHHS B TpodhecCHOHATBLHOMN
NESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAa0OTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATCIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KIMMaTUYECKUX YCIOBUN PETHOHA;

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwimume M pecypcocOeperaronye TEXHOJOTUH B
poeCCUOHATILHOMN IEATENFHOCTH 110 CIICIUATFHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBidTh anropuT™m JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIPEAEIATh
HE0OXO0IUMBIE PECYpPCHI AJisl €€ YCTpaHEHUs;

Yo 09.0lmpumenste  cpeactBa  MHOOPMAIMOHHBIX ~ TEXHOJOTMHA  JUIsI  pEUICHHUS
npodeccnoHanbHbIX 3a7a4; MpodeccuoHalbHbBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pa3auyuHble HUGPOBBIE CPEACTBA AJS pEeIIeHUs NPOodeCcCHOHATbHBIX
3ajady;

Y009.04nposBAsT KyIbTypy HH(POPMAIIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH.

MarepuanbHoe o0ecniedyeHue: oOecreyeHue: MeTauiorpaguiyeckue MHUKPOCKOIBI U
KOJJICKIIMM MUKPONLTU(OB, KapaHIall, JaCTHK.

3aganme:

N3y4nTh MEUKPOCTPYKTYPY IUTH(OB TUIIOBBIX CILIABOB

Ilopsinok BbINOJIHEHHS PadOTHI:

1. O3HaKOMUTBCA C YCTPOMCTBOM M paboToil MuKpockoma. [l paccMoTpeHus
MUKpPOCTPYKTYpBHl ~IUIK(, 3alpeccOBaHHBI B IUIACTUIMH HAa CTEKJISHHOW  IUIACTHUHKE,
YCTAHABIIMBAETCS Ha MPEAMETHBIN CTOIMK MUKPOCKOIIA.

2. [Tocne BKJIIOYEHHMS MCTOYHMKA CBETa MPOBOAMTCS HaBOJKAa Ha (POKyC cHayama c
MTOMOLIbI0 MAaKPOBUHTA, a 3aTeM 00Jie€ TOYHO MUKPOBHUHTOM.

3. Jlanee m3ydaeTcss MUKPOCTPYKTYpa HUTH(OB TUMOBBIX CILIABOB, OMUCAHUE KOTOPHIX
IaHO B Ta0JIHIIE.

4. C moMOIIpI0 OMHCAaHUS, CXEM MHUKPOCTPYKTYp (pHC. 5) W HaxoAdluXcs B
naboparopun Gotorpaguil yCTaHABIMBAIOT, KaKWE CTPYKTYPHBIE COCTABJISIONINE MMEET KaKIbId
o0pa3sell, HAUMEHOBAaHUE, COCTaB U CTPYKTYPHBII KJ1acc.

5. Pe3ynbrarhl paboThl GUKCUPYIOTCS B TETPAZb C 3aPUCOBKOM CXEM.

dopma npeacTaBJieHus pe3yabTaTa:

Odopmiennas paboTa mpeIOCTaBIsAETCS MPENOAABATENI0 HA MPOBEPKY B TETPAJIU, WIU TIO
CpeACTBaM HCI0JIb30BaHMsI 0Opa3oBarenbHoro noprana MI'TY.

Kpurepum ouenku:

OrneHka MHIMBUYaTbHBIX 00pa30BaTENbHBIX JOCTHKEHH TIO pe3ylIbTaTaM MPOMEKYTOUHOM
aTTecTalliu IPOU3BOJUTCSA B COOTBETCTBUU C YHUBEPCAIBLHOM IIKAJION:

[Ipouent KauecTBeHHast O1leHKa WHIUBUYAJIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKEHUI
(IpaBHJIBHBIX OTBETOB) | Oayut (0TMeTKa) | BepOalIbHbINH aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
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70 =79

yJIOBJIETBOPUTEIHHO

MmeHee 70

HEYI0BJIETBOPUTENIBHO
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Tema 1. 2. JKese3oyriiepoaucrsie U JerTHPOBAHHBIE CIIABbI

JlaGopaTopHoe 3aHsiTue Ne 4
HccenenoBanne MUKPOCTPYKTYPBI YYT'YHOB.

Henab: N3yunts kinaccudukaimio, MUKPOCTPYKTYPY, CBOICTBA U Ha3HAYEHUE YYTYHOB.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BpIOupaTh MaTepHalibl HAa OCHOBE aHANM3a UX CBOMCTB JJISi KOHKPETHOTO NMPUMEHEHUS
IIpYU IPOU3BOJICTBE, pEMOHTE U MojepHu3anuu JJCM;

VY2. Ha3HauaTh COCOOBI U PEKUMBI YIPOUCHHSI I€Taei U CIIOCOOBI UX BOCCTAHOBJICHMUS, IPU
pemonTte JICM, UcXo/s U3 UX IKCIUTyaTallMOHHOTO Ha3HAUYCHHS;

Yo 01.01pacnio3naBare 3amauy u/wim npodieMy B mpodecCHOHATLHOM HW/WUIN COLMATLHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a4y |/HIKd IPOOJIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BpisaBnsATe U 3G (HEKTUBHO HCKaTh WHGOPMAIMIO, HEOOXOIUMYIO IS pELICHUS
3aJauu W/WIN IPOOIIEMBL;

Vo 01.05cocTaBiaTh IJ1aH JCHCTBHIA;

Yo 01.060npenenste HEOOXOAMMBIE PECYPCHI;

Yo 01.07Bnamers axkTyalbHBIMH MeETOJaMU pabOThl B MPO(ECCHOHAIBHON U CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3ynbTaT U MOCIEACTBUS CBOUX JCHCTBUU (CaMOCTOSTENIBHO WIIU C
MTOMOIIBIO0 HACTABHUKA);

Yo 01.10yunTsiBaTh BpEMEHHBIE OTPAHUYCHUS] U CPOKHU MPHU PEHICHUU MPOPECCHOHATBHBIX
3ajady;

Yo 0l.11Bnagers axkTyaJbHBIMH METOJaMHU pabOThl B NMPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.12paboTaTth B U3MEHSIOLIUXCS YCIOBUSIX, B TOM YHCIIE B CTPECCOBBIX;

VYo 02.02onpenensitb HE0OX0IMMbIE HCTOUHUKH HH(OPMALINH;

VYo 02.03nmanupoBathk NpoLECcC MOUCKa; CTPYKTYpUPOBATh MOJydaeMyro HH(OpMaIHio;

VYo 02.04Bb1A€nTH HaNOOJIEE 3HAYUMOE B IIEpeyHEe HHPOPMAIUH;

VYo 02.0501eHMBaTh MPAKTUYECKYIO 3HAYUMOCTb PE3YJIBTATOB MIONCKA;

VYo 02.060hopMIiSTh pe3yiabTaThl OMUCKA;

Yo  03.0lompenenars  akTyaJbHOCTb ~ HOPMAaTUBHO-IIPABOBOM  JOKyMEHTalluu B
po¢eCcCuOHAIBHON eATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaTh TPAEKTOPUU NPO(ECCHOHAIBHOTO Ppa3BUTHUS U
camMo00pa3oBaHMs;

VYo 04.01opranuzoBbIBaTh pab0OTy KOJUIEKTHBA U KOMaH/IbI;

Yo 04.02B3auMofeiicTBOBaTh C KOJUIETaMHM, pPYKOBOJACTBOM, KIHEHTaMH B  XOJ€
po¢eCCUOHATBHON JIEATETFHOCTH;

Yo 04.03>3¢ppexTrBHO paboTaTh B KOMaH/E;

Yo 04.04ncrions30BaTh HABBIKM YIPABICHHUS NPOEKTAMH B PACIPEICICHUU PECYPCOB M
(dbopmupoBaHUHU TpaduKa BHITOIHEHUS 3a/1a4;

Yo 05.01rpamMOoTHO M3MIarath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI M0 NMPOQeccCuOHAIbHON
TEMATHKE Ha FOCYAPCTBEHHOM SI3BIKE;
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Yo 05.02nposBasiTh TONEPAHTHOCTH B pab0ueM KOJIICKTUBE;

Yo 05.03nmpuMeHATh TEXHUKH W TNpueMbl 3(P(HEKTUBHOTO OOMmIeHHsS B MPodhecCHOHATHHOM
NESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBIATh pPabOTy C COONIOJCHUEM MPHUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATCIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KIMMaTUYECKUX YCIOBUN PETHOHA;

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwimume M pecypcocOeperaronye TEXHOJOTUH B
poeCCUOHATILHOMN IEATEIFHOCTH T10 CIICIUATBHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBidTh anropuT™m JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIPEAEIATh
HE0OXO0IUMBIE PECYpPCHI AJisl €€ YCTpaHEHUs;

Yo 09.0lmpumensth  cpeactBa  MH()OPMAIMOHHBIX  TEXHOJOTHH s peIleHUs
npodeccnoHanbHbIX 331a4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pa3auyuHble HUGPOBBIE CPEACTBA AJS pEeIIeHUs NPOodeCcCHOHATbHBIX
3ajady;

Y009.04nposBasTh  KyAbTypy HH(POPMAIIMOHHON O€30MacHOCTH TMPH  HUCIOJIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

MarepuanbHoe o0ecniedyeHue: oOecreyeHue: MeTauiorpaguiyeckue MHUKPOCKOIBI U
KOJJICKIIMM MUKPONLTU(OB, KapaHIall, JaCTHK.

3ananue:

N3y4uTh MUKPOCTPYKTYPY NUIH(DOB TUTIOBBIX IyTYHOB

Ilopsinok BbINOJIHEHHS PadOTHI:

1. O3HaKOMUTBCA C YCTPOMCTBOM M paboToil MuKpockoma. [l paccMoTpeHus
MUKpPOCTPYKTYpBHl ~IUIK(, 3alpeccOBaHHBI B IUIACTUIMH HAa CTEKJISHHOW  IUIACTHUHKE,
YCTAHABIIMBAETCS Ha MPEAMETHBIN CTOIMK MUKPOCKOIIA.

2. [Tocne BKJIIOYEHHMS MCTOYHMKA CBETa MPOBOAMTCS HaBOJKAa Ha (POKyC cHayama c
MTOMOIIBI0 MAaKPOBHUHTA, a 3aTeM 00Jie€ TOUHO MUKPOBHUHTOM.

3. Jlanee m3ydaeTcss MUKPOCTPYKTYpa HUTH(OB TUMOBBIX CILIABOB, OMUCAHUE KOTOPHIX
IaHO B Ta0JIHIIE.

4. C moMOIIbI0 OMHCAaHUS, CXEM MHUKPOCTPYKTYp (pHUC. D) W HaxoAdluxcs B
naboparopun ¢Gotorpaduil yCTaHABIMBAIOT, KaKUE CTPYKTYPHBIE COCTABIISIONINE UMEET KaXKIbIi
o0pa3sell, HAUMEHOBAaHUE, COCTaB U CTPYKTYPHBII KJ1acc.

5. Pe3ynbrarhl paboThl GUKCUPYIOTCS B TETPAZb C 3aPUCOBKOM CXEM.

dopma npeacTaBJieHus pe3yabTaTa:

Odopmiernas paboTa mpeIOCTaBIsAETCS MPENOAABATEI0 HA MPOBEPKY B TETPAJIU, WUIU TIO
CpeACTBaM HCI0JIb30BaHMsI 0Opa3oBarenbHoro noprana MI'TY.

Kpurepum ouenku:

OrneHka MHIMBUYaTbHBIX 00pa30BaTENbHBIX JOCTHKEHH TIO pe3ylIbTaTaM MPOMEKYTOUHOM
aTTecTaluy IPOU3BOAUTCSA B COOTBETCTBUU C YHUBEPCAIBHOM IIKAIOMN:

[Ipouent KauecTBeHHast O1leHKa WHIUBUYAJIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKEHUI
(IpaBHJIBHBIX OTBETOB) | Oayut (0TMeTKa) | BepOasIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
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70 =79

yJIOBJIETBOPUTEIHHO

MmeHee 70

HEYI0BJIETBOPUTENIBHO
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Tema 1. 2. JKese3oyriiepoaucroie U JeTHPOBAHHBIE CIIABbI

IIpakTnyeckoe 3ansaTue Ne 1

IMocTpoeHne KpUBOIi OXJIAKIECHHS 1JIs1 32IaHHOTO KeJIe30yTJIePOUCTOro CIJiaBa ¢
NMOCJeTYHIUM AaHAJIN30M CTPYKTYPHBIX MpeBpalleHuii

Lesb: U3ydnuTh AUarpaMMy COCTOSIHHSI JKEJIe30-yIJIepoa, MPOAHAIN3UPOBAThH MPEBpAILCHHS,
IIPOUCXOJIAIINE B CIIJIaBax Ipu 00pazoBaHuU (a3 U CTPYKTYp

Beinosinus patdory, Bel Oyaere:

ymemp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a UX CBOWCTB JUISI KOHKPETHOTO MPUMEHEHUS
MpY MPOU3BOJCTBE, peMOHTE U MoaepHu3anuu JICM;

V2. HazHAuaTh CIIOCOOBI M PEKUMBI YIIPOUCHHS JIeTaleil U crtocoObl X BOCCTAHOBJICHUS, TIPU
pemonTte ICM, ucxons U3 MX 3KCIITyaTallMOHHOTO Ha3HAYECHUS;

Yo 01.01pacno3naBark 3amaqy u/wim mpodiieMy B MpodhecCHOHATEHOM W/HITH COIUAITBHOM
KOHTEKCTE;

Yo 01.02aHanu3upoBath 3a1a4y U/WIH IPOOJIEMY U BBIICIATH €€ COCTAaBHBIC YacTH;

VYo 01.03onpenensaTs Tarbl pelieHus 3a1a4u;

Yo 01.04BbisiBnsATh U 3PQPEKTUBHO HCKaTh WHPOPMANNIO, HEOOXOIUMYIO ISl PELICHHUS
3a/la4¥ U/ Ui MpoOIEMBbL;

Vo 01.05cocTaBisaTh I1aH JICHCTBUIT;

Yo 01.060npenensiTb HEOOXOAUMBIE PECYPCHI;

Yo 01.07BmameTp axkTyaJIbHBIMA METOJaMH paboThl B TMPO(EeCCHOHAILHOW M CMEXKHBIX
chepax;

VYo 01.08peann30BbIBaTH COCTABIICHHBIN TIJIaH;

Y001.09  ouneHuBath pe3ynbTaT U MOCIEICTBUS CBOMX JEHCTBUI (CaMOCTOSATENIBHO WM C
MIOMOILIBIO HACTAaBHUKA);

Yo 01.10yunTsIBaTh BpEMEHHBIC OTPAaHUYEHUS W CPOKH TPU pEIIeHUH TPOQecCHOHATBHBIX
3ajau;

Yo Ol.11Bnagerb aKTyaJbHBIMH METOAaMH pabOThl B NMPO(PECCHOHAIBHON M CMEXHBIX
cdepax;

VYo 01.12paboTaTh B U3MEHSIOIIMXCS YCIOBHSIX, B TOM YHCIIE B CTPECCOBBIX;

Yo 02.02onpenensath HEOOXOAUMbIE HCTOYHUKH HH(POPMALIUH;

VYo 02.03mmanupoBaTh NPOIECC TOUCKA; CTPYKTYPHUPOBATH MOJIydaeMyt0 HH(GOPMAIIHIO;

VYo 02.04Bb1a€nTh Haubo0JIee 3HAUUMOE B IepeuHe HH(opMaIuy;

VYo 02.05011eHUBaTh MPAKTHYECKYIO 3HAYUMOCTH PE3yJbTaTOB MTOUCKA;

VYo 02.060h0opMIATh pe3ybTaThl OUCKA;

Yo  03.0lompenenarp  aKkTyaJlbHOCTb  HOPMAaTUBHO-TIPAaBOBOMl  JOKyMEHTallMu B
po¢ecCHOHATILHOMN 1eATENbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HaYYHYIO MPO(HEeCCUOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensTb W BBICTpAaUBaTh TPAEGKTOPUH MPOPECCHOHATBHOTO PpA3BUTHS U
caMmo00pa3oBaHus,

Yo 04.01opranu3oBbIBaTh padOTy KOJJIEKTUBA U KOMaH/IbI;

Yo 04.02B3auMoneiicTBOBaTh C KOJJIEraMH, pYKOBOJACTBOM, KIMEHTAMHM B  XOJE
npoecCHOHATLHOMN 1eATENbHOCTH;

VYo 04.033¢ddextrBHO paboTaTh B KOMaH/IE,

Yo 04.04ucnionp3oBaTh HaBBIKM YIPaBIEHHUS IMPOEKTaMH B PACHpPECIIEHUH PECypcoB H
dhopmupoBanuy rpaduka BHIMTOTHEHUS 3a/1a4;
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VYo 05.01rpaMOoTHO M3N1araTh CBOM MBICIU M OQOPMIISATH JOKYMEHTHI 10 MPO(hecCHOHAIBHON
TEMaTUKEe Ha TOCYJapCTBEHHOM SI3bIKE;

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pa00YeM KOJUICKTHBE;

Yo 05.03npuMeHATh TEXHUKH W TMpueMbl 3(P(HEKTUBHOTO OOIIEHHS B MpodecCHOHATbHON
NESITENIbHOCTH;

VY0 07.01cobmr01aTh HOPMBI SKOJIOTUUECKON O€30MaCHOCTH;

Yo 07.02ompenensTh HaMpaBICHUS PECypcocOepekeHus B paMmkax MpodeccrnoHalbHON
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAadOTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA,

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JIEIATEIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KIIMMAaTUYECKUX YCIIOBUM PErroHa;

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwmme M pecypcocOeperaronye TEXHOJOTUH B
poeCCUOHATTLHOMN IEATEIFHOCTH 10 CIICIUATBFHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBiaTh anropuT™M JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIPEAEIATh
HE0OXO0IMMBIE PECYpPCHI AJisl €€ YCTpaHeHUs;

Yo 09.0lmpumensarp cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIsi  PEIICHHS
npodeccuoHanbHbIX 3a7a4; MpodeccruoHalbHbBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MMPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pa3zauyuHble HUGPOBBIE CPEACTBA AJS pElIeHUs NPOodeCcCHOHATbHBIX
3ajady;

Y009.04nposBAsAT KyIbTypy HH(POPMAIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

MartepuanbHoe obecnedeHHe: MOCAJI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO IpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEpHET-PECYPChl, TUHENKa, KapaH/alll, JTaCTUK.

3ananue:

1U3yunuts nuarpammy.

21lo pmmarpamme «Fe-C» mpoBecTH aHalM3 cIjlaBa C COAEpXaHHEM yriepoja Io
WHJIMBUIYAIbHOMY 33JIaHUIO.

30mnucarth IpoIEecChl, XapaKTEPU3YIOIUE OCHOBHBIE 00JIaCTH JUArpaMMBbI.

IHopsaok BbINOJIHEHUS PA0OTHI:
1 3akoHCHEKTHPOBATH TEOPETUUYECKHM  MaTrepuad ¢  00pa3oBaTENBLHOTO  IMOpTalia
https://newlms.magtu.ru/.
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Puc.6. lnarpamma coCTOSIHHSI CIIJIAaBOB JKEJI€30-YTIEPO.T

3 OxapakTepu30BaTh ClICAyIOIICe:

—HE00XOJMMOCTb UCIOJIb30BAHUS AUArPAMMBbI JKEJIe30-yIIIepos;

—das3bl B cucTeMe Kene30-yriepos;

—CTPYKTYPHBIE COCTABIISIOLINE CUCTEMBI KEJIE30-yTIIEPO;

—OCHOBHBI€ JINHUH, H300pa’keHHbIE HA AUarpaMMe;

—OCHOBHBIE TOYKH, 0003HAUEHHBIE HA JUarpamMmMme;

4 Ormipenienute 1O IUarpaMMe B KaKOM JHAIa30He TEMIEpaTyp CYIIECTBYET ab(a-Kene3o.

5O0mnpenenuTe 1Mo JuarpaMMe B KaKoM JHMara3oHe TEMIIepaTyp CyLIECTBYET raMMa-KeIe30

61lo muarpamMMe COCTOSIHUSI JKEIE30yTJIEPOJMCTHIX CIUIaBOB (puC.6) TMOCTPOHUTH KPHBYIO
OXJIXKICHUS [UTSl CIUIaBa C yKa3aHHBIM B Tabuuile 5 conepikanueM yriepoaa (puc.”).

71lpoBecTn aHaM3 CTPYKTYpPHBIX MpEBpaIlleHUN JUIs 3alaHHOTO CIUIaBa B KPUTHUYECKUX
TOYKaX KpUBOI OXJIAXKIECHUS.

8 Pe3ynbTaThl UCCIIEIOBAHMIA 3aHECUTE B TETPAIb
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t°C

- KIIKH
CILIAR

1420 [~

- MK CInag +
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1147 |------
- LIEMEHTHT +
neacoypur (A+IT)
T2T7 oo T. MHH

- IIeM eHTHT +
nemebyput (II+IT)

L

Puc.7. IIpumep odopmiieHrs MOCTPOCHUS KPUBOI OXJIaXACHUA Ui CIUIaBa

Tabnuma 6. BapuanTel 3ananuit

BapuasT Coneprxkanue Bapuant Conepxanue
yIJIepoJia B CILJIaBe yIJIepoJia B CILJIaBE
1 0,2 16 0,5
2 0,6 17 0,8
3 1 18 1,2
4 14 19 1,8
5 2 20 2,5
6 3 21 3,5
7 4 22 45
8 5 23 1,2
9 2,6 24 15
10 1,6 25 2,4
11 2,8 26 3,2
12 3,4 27 3,6
13 3,8 28 4,3
14 0,7 29 0,9
15 11 30 1,3

dopma npeacraBjIeHUs pe3yabTara:

Odopmiennas paboTa mpenOCTaBISETCS MPENOAABATENI0 HA MPOBEPKY B TETPaaH, WIU IO
CpeZACTBaM HCIOJIb30BaHMsI 0Opa3oBaresnbHOro noprana MI'TY.

Kputepuu onenkmn:

OreHka MHIMBUAYAIBHBIX 00pa30BaTEIbHBIX JOCTH)KEHUH MO pe3yiabTaTaM MPOMEXYTOYHON
aTTecTalliy IPOU3BOJUTCSI B COOTBETCTBUU C YHUBEPCAIBLHOM IIKAJION:

KavecTBeHHast OlleHKa MHAWBUAYaIbHBIX
[TponeHT pe3yIbTaTUBHOCTH .
00pa3oBaTENbHBIX TOCTHKCHHUI
(MpaBUIILHBIX OTBETOB) o
Oasm (OTMETKA) BepOaTHHBIN aHAJIOT
90 + 100 5 OTIUYHO
80 + 89 4 XOpOIIO
70 +79 3 YJIOBJIETBOPUTEIHHO
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Menee 70 2 HEYJOBJIETBOPUTEIHHO
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Tema 1. 2. Kene3oyriiepoaucroie U JeTHPOBAHHBIE CIIABbI

IIpakTuyeckoe 3ansaTHe Ne 2
OnpenesieHne 0CHOBHBIX CBOMCTB YYT'YHOB 10 KX MapKaM

Lenab: onpenenuTs CBONCTBA, XMMHUUYECKUN COCTaB, CTPYKTYPY U Ha3HauU€HUE YYT'YHOB 10 UX
MapKam.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BbpIOUpaTh MaTepHalibl Ha OCHOBE aHAlM3a UX CBOMCTB JJISi KOHKPETHOTO NMPUMEHEHHS
IIpYU IPOU3BOJICTBE, pEMOHTE U MojepHu3anuu JJCM;

VY2. Ha3HauaTh COCOOBI U PEKUMBI YIPOUCHHSI I€Taei U CIIOCOOBI UX BOCCTAHOBJICHMUS, IPU
pemonte JICM, nexois U3 UX 3KCILTyaTallMOHHOTIO Ha3HAUYEHUS;

Yo 01.01pacnio3naBars 3amauy u/mim mpobieMy B MpodhecCHOHATBLHOM H/WIIA COIUATBHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a4y |/HIKd IPOOJIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BbisaBnsaATe U 3¢G¢GEKTUBHO HUCKaTh WHGOPMAIUIO, HEOOXOJUMYIO MJsl pPelIeHUs
3aJauu W/WIN IPOOIIEMBL;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

Yo 01.060npenenste HEOOXOAMMBIE PECYPCHI;

Yo 01.07Bnamers axkTyalbHBIMH MeETOJaMU pabOThl B MPO(ECCHOHAIBHON U CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3ynbTaT U MOCIEACTBUS CBOUX JCHCTBUN (CaMOCTOSTEIBHO WJIH C
MTOMOIIBIO0 HACTABHUKA);

Yo 01.10yunTsiBaTh BpEMEHHBIE OTPAHUYCHUS] U CPOKHU MPHU PEHICHUU MPOPECCHOHATBHBIX
3ajady;

Yo 0l.11Bnagers axkTyaJbHBIMH METOJaMHU pabOThl B NMPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.12paboTaTth B U3MEHSIOLIMXCS YCIOBUIX, B TOM YHUCIIE B CTPECCOBBIX;

VYo 02.02onpenensitb HE0OX0IMMbIE HCTOUHUKH HH(OPMALINH;

VYo 02.03nmanupoBathk NpoLECcC MOUCKa; CTPYKTYpUPOBATh MOJydaeMyro HH(OpMaIHio;

VYo 02.04Bb1A€nTH HaNOOJIEE 3HAYUMOE B IIEpeyHEe HHPOPMAIUH;

VYo 02.0501eHMBaTh MPAKTUYECKYIO 3HAYUMOCTb PE3YJIBTATOB IIONCKA;

VYo 02.060hopMIATh pe3yabTaThl OUCKA;

Yo  03.0lompenenars  akTyaJbHOCTb ~ HOPMAaTUBHO-IIPABOBOM  JOKyMEHTalluu B
po¢eCcCuOHAIBHON eATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
camMo00pa3oBaHMs;

VYo 04.01oprann3oBsiBaTh padOTy KOJIJICKTUBA U KOMAH/IbI;

Yo 04.02B3auMopeiicTBOBaTh C KOJJIETaMH, pPYKOBOJACTBOM, KIMEHTaMH B  XOJE
po¢eCCUOHATBHON JIEATETFHOCTH;

Yo 04.033¢pexTrBHO paboTaTh B KOMaHE;

Yo 04.04ncrions30BaTh HABBIKK YIIPABIEHUS IPOEKTAMH B PACIPENCICHUN PECYPCOB H
(dbopmupoBaHUHU TpaduKa BHITOIHEHUS 3a/1a4;

Yo 05.01rpamMOoTHO M3MIarath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI M0 NMPOQeccCuOHAIbHON
TEMATHKE Ha TOCYAAPCTBEHHOM SI3BIKE;
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Yo 05.02nposBasiTh TONEPAHTHOCTH B pab0ueM KOJIICKTUBE;

Yo 05.03nmpuMeHATh TEXHUKH W TNpUeMbl 3(P(HEKTUBHOTO OOImIEeHHsS B MPpodhecCHOHATHHOM
NESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensiTh HANpaBICHUS PECYpCOCOEPEKEHUsT B paMKax MNpodecCHOHATHHON
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAa0OTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATCIBHOCTh C YYETOM 3HaHUW 00
W3MECHECHUU KIIMMATHYECKUX YCIOBUN PETHOHA,

Yo 07.04ucrionp3oBaTh SHEProcOEperawime MU pecypcocOeperarmue TEeXHOJIOTHH B
poeCCUOHATILHOMN IEATENFHOCTH T10 CIICIUATLHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBidTh anropuT™m JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIPEAEIATh
HE0OXO0IMMBIE PECYpPCHI AJisl €€ YCTpaHEHUs;

Yo 09.0lmpumenste  cpeactBa  MHOOPMAIMOHHBIX ~ TEXHOJOTMHA  JUIsI  pEUICHHUS
npodeccnoHanbHbIX 331a4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pa3auyuHble HUGPOBBIE CPEACTBA AJS pEeIIeHUs NPOodeCcCHOHATbHBIX
3ajay;

Y009.04nposBAsT KyIbTypy HH(POPMAIIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

MarepuanbHoe obecnedeHHe: MOCAI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO IpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEpHET-PECYpPChl, TUHENKA, KapaH/alll, JTaCTUK.

3aganme:

1. PacmmdpoBarh MapKu 9yTryHOB 10 HHIWBHyaTLHOMY 3aaHHIO.

2. Jlns xaxmoil Mapku BBIIHCATh CTPYKTYPY, CBOMCTBA M MPUMEHEHHUE.

Kparkue Teopernyeckue cBeieHUA:

Ilopsinok BbINOJIHEHHS Pa0OTHI:

1 3akoHCHEKTUpPOBaThH TEOPETHUYECKHUN Marepual ¢ o0pa3oBaTeIbHOTO  IOpTala
https://newlms.magtu.ru/ .

2 Pacmm¢poBaTh MapKu 4yryHa COTJIaCHO BapHAHTY.

3 OdopMUTb pe3ynbTaThl B TAOIHILY.

Tabnua 7. Bapuantel 3aganuii

Ne BapnanTa | Mapku Ne Bapnanta | Mapku

1 CY 10; K4 30-6; BY 50 16 CY 35; K4 50-4; BY 60
2 CY 15; K4 33-8; BU 60 17 CY 40; K4 56-4; BUY 45
3 CY 20; K4 35-10; BY 45 18 CU 45; K4 60-3; BY 40
4 CY 25; K4 37-12; BY 40 19 CY 10; K4 63-2; BU 50
5 CY 30; K4 45-6; BY 50 20 CY 15; K4 30-6; BY 60
6 CY 35; K4 50-4; BY 60 21 CY 10; K4 30-6; BY 50
7 CY 40; KY 56-4; BY 45 22 CU 15; K4 33-8; BU 60
8 CU 45; K4 60-3; BY 40 23 CY 20; K4 35-10; BY 45
9 CY 10; K4 63-2; BY 50 24 CY 25; K4 37-12; BY 40
10 CY 15; K4 30-6; BU 60 25 CY 30; K4 45-6; BY 50
11 CY 10; K4 30-6; BY 50 26 CY 35; K4 50-4; BY 60
12 CY 15; KY 33-8; BY 60 27 CY 40; KY 56-4; BY 45
13 CY 20; K4 35-10; BY 45 28 CU 45; K4 60-3; BY 40
14 CY 25; K4 37-12; BY 40 29 CY 10; K4 63-2; BY 50
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| 15 | C430; KU45-6;BU50 |30 | CU 15; K4 30-6; BU60 |

Tabnuma 8. Pe3ynbrarsl mpakTuuecKon paboThI
Mapxka CrpykTypa CgoiicTBa [Ipumenenue

dDopMa npeacTaBJIeHs] pe3yJbTara:

Odopmnennas paboTa IpeaOCTaBIsSETCS MPENOAaBaTeIl0 HAa MPOBEPKY B TETPaad, WIH IO
CpeICTBaM HCIOIb30BaHU 00pa3oBareapHOro nmoprana MI'TY.

Kpurepun oneHku:

OneHka MHIMBUAYATBHBIX 00pa30BaTENbHBIX JOCTH)KEHUH 1O pe3ylbTaTaM MPOMEXYTOYHOH
aTTECTal[My IPOU3BOAUTCS B COOTBETCTBUH C YHUBEPCAIbHOM IIKAIOMN:

[Ipouent KauecTBeHHas OLlEHKA MHIUBUYAIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENIbHBIX TOCTHKEHUIN
(mpaBMIIBHBIX OTBETOB) | Oayt (oTMeTka) | BepOasibHBIN aHAIOT
90 + 100 S) OTJIMYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
meHee 70 2 HEYJIOBJIETBOPUTEIILHO
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Tema 1. 2. JKese3oyriiepoaucroie U JeTHPOBAHHBIE CIIABbI

IIpakTuyeckoe 3ansaTue Ne 3
OnpenesieHne 0OCHOBHBIX CBOWCTB YIJIEPOAUCTBIX CTAJIEeH M0 X MapKaM

Iesb: onpeaenuTb XMMUYECKUH COCTaB, CBOWCTBA U IMPUMEHEHHUE YIIIEPOJIUCTBIX CTaJeH 1o
UX MapKaM.

Beinosinus patdory, Bel Oyaere:

ymemp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a UX CBOWCTB JUISI KOHKPETHOTO MPUMEHEHUS
MpY MPOU3BOCTBE, peMOHTE U MojiepHu3annu JICM;

V2. HazHAuaTh CIIOCOOBI M PEKUMBI YIIPOUCHHS JIeTaleil U crtocoObl X BOCCTAHOBJICHUS, TIPU
pemonTte ICM, ucxons U3 MX 3KCILTyaTallMOHHOTO Ha3HAYECHHUS;

Yo 01.01pacno3naBark 3amaqy u/wim mpodiieMy B MpodhecCHOHATEHOM W/HITH COIUAITBHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a9y |/WIA TPOOJIEMY H BBIACIATH €€ COCTAaBHBIC YaCTH;

VYo 01.03onpenensaTs Tarbl pelieHus 3a1a4u;

Yo 01.04BbisiBnssTh U 3PQPEKTUBHO HCKaTh WHPOPMALNIO, HEOOXOIUMYIO ISl PELICHHUS
3a/la4¥ U/ Ui MpoOIEMBbL;

Vo 01.05cocTaBisaTh I1aH JICHCTBUIT;

Yo 01.060npenensiTb HEOOXOAUMBIE PECYPCHI;

Yo 01.07BmameTp axkTyaJIbHBIMA METOJaMH paboThl B TMPO(EeCCHOHAILHOW M CMEXKHBIX
chepax;

VYo 01.08peann30BbIBaTH COCTABIICHHBIN TIJIaH;

Y001.09  ouneHuBath pe3ynbTaT U MOCIEICTBUS CBOMX JEHCTBUI (CaMOCTOSATENIBHO WM C
MIOMOILIBIO HACTAaBHUKA);

Yo 01.10yunTsIBaTh BpEMEHHBIC OTpAaHUYEHUS W CPOKH TPU PElIeHHH Mpo(ecCHOHATBHBIX
3ajau;

Yo Ol.11Bnagerb aKTyaJbHBIMH METOAaMH pabOThl B NMPOPECCHOHANBHOM M CMEXHBIX
cdepax;

VYo 01.12paboTaTh B U3MEHSIOIIMXCS YCIOBHSIX, B TOM YHCIIE B CTPECCOBBIX;

VYo 02.02onpenenste HeOOXOAUMbIE HCTOYHUKH HH(POPMALINY;

VYo 02.03mmanupoBaTh NPOIECC TOUCKA; CTPYKTYPHUPOBATH MOJIydaeMyt0 HH(GOPMAIIHIO;

VYo 02.04Bb1a€0Th HanboJIee 3HAaUNMOE B TiepeuHe HH(popMarum;

VYo 02.05011eHUBaTh MPAKTHYECKYIO 3HAYUMOCTH PE3yJbTaTOB MTOUCKA;

VYo 02.060h0opMIATh pe3ybTaThl OUCKA;

Yo  03.0lompenenarp  aKkTyaJlbHOCTb ~ HOPMAaTUBHO-TIPAaBOBOM  JOKyMEHTalluu B
po¢ecCHOHATILHOMN 1eATENbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HaYYHYIO MPO(HEeCCUOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensTb W BBICTpAaUBaTh TPAEGKTOPUH MPOPECCHOHATBHOTO PpA3BUTHS U
caMmo00pa3oBaHus,

Yo 04.01oprann3oBbIBaTh pabOTy KOJJIEKTUBA U KOMaH/IbI;

Yo 04.02B3auMozeiicTBOBaTh C KOJUIEraMH, pYKOBOACTBOM, KJIMEHTaMH B XOJe€
npoecCHOHATLHOMN 1eATENbHOCTH;

VYo 04.033¢ddextrBHO paboTaTh B KOMaH/IE,

Yo 04.04ucnionp3oBaTh HABBIKM YIPaBIEHHUS INPOEKTaMH B PACIpeesieHUH PECypcoB U
dhopmupoBanuy rpaduka BHIMTOTHEHUS 3a/1a4;
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Yo 05.01rpaMoTHO M37IaraTh CBOM MBICIH U OQOPMIISATH TOKYMEHTHI 1O NMPO(hecCHOHAIBHON
TEMaTUKEe Ha TOCYJapCTBEHHOM SI3bIKE;

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pa00YeM KOJUICKTHBE;

Yo 05.03npuMeHATh TEXHUKH W TMpUeMbl 3(P(HEKTUBHOTO OOImIEeHUS B MPodecCHOHATHHOM
NeSTeIbHOCTH;

Vo0 07.01cob6mr0aaTh HOPMBI SKOJOTHUECKON 0€30MTaCHOCTH;

Yo 07.02ompenensTh HaMpaBICHUS PECypcocOepekeHus B paMmkax MpodeccrnoHalbHON
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAadOTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA,

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JIEIATEIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KIIMMAaTUYECKUX YCIIOBUM PErroHa;

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwmme M pecypcocOeperaronye TEXHOJOTUH B
poeCCUOHATILHOM IEATENFHOCTH T10 CIICIUATLHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBiaTh anroput™M JEHCTBUI NpU 4Ype3BbIYAMHON CUTyallUM U OINpPEAEIATh
HE0OXO0IMMBIE PECYpPCHI AJisl €€ YCTpaHeHUs;

Yo 09.0lmpumensarp cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIsi  PEIICHHS
npodeccnoHaNbHbIX 33aa4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MMPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh paznuuHbe HU(POBBIE CPEACTBA A pelIeHHs] MPO(HecCHOHATBHBIX
3ajady;

Y009.04nposBAsAT KyIbTypy HH(POPMAIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

MartepuanbHoe obecnedeHHe: MOCAJI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO IpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEpHET-PECYPChl, TUHENKa, KapaH/alll, JTaCTUK.

3aganue:

1. PacmmdpoBath MapKu YrIepOJUCTBIX CTaTCH.

2. Jlns xaxmoit MapKu BBIICATh CBOMCTBA M PUMEHCHHE.

IHopsaok BbINOJIHEHUS PA0OTHI:

1 3akoHCHEKTUpPOBaThH TEOPETHUYECKHUN Marepuad ¢ o0pa3oBaTeIbHOTO  IOpTalia
https://newlms.magtu.ru/

2 Pacmm¢poBaTh 3a1aHHBIE MAPKHU YTIIEPOIUCTHIX CTAJIEH.

3 JIns kaxxmoil MapKu BBIMUCATh CBOMCTBA W mMpuMeHeHue. Pesymbrar odopMuTh B BHIE
TaOTHIBI.

Tabnuma 9. BapuaHTs! 3a1anuii

Bapuanr 3amaHue

1 Ct0 BCr2mc | BCr5x | 05k 25 60I" V7 V10A
2 Crlkno BCt3cn | BCr4mnc | 08 30 70T V8 V11A
3 Ct2mc bCr4 BCr3cn | O8km 35 75T V9 V12A
4 Cr3cn BCt5xn | BC12 081mc 40 80T V10 V13A
5 Cr4 BCré6rnc | BCrlxko | 10 45 65I" Vi1 V7A
6 Ct5kn BCt0 BCrd4cn | 10km 50 60I" V12 V8A
7 Crb6I11c BCrlcn | BCt3 10mc 55 70T V13 V9A
8 Ct0 BCt2TI' BCt5mc | 15 60 75T V7A V10

9 Crlcno BCt3kn | BC1r2nc | 15km 65 80I" V8A Vi1l
10 Ct2 bCr4nc | BCrlcen | 15mc 70 65T VoA V12
11 Cr3xm BCt5cn | BCt4 18k 75 60r V10A V13
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12 Crdnc BCt6 BCr3kn | 20 80 70I" V11A V7
13 Ct5cn BCt0 BCrlnc | 20km 25 75T VI2A V8
14 Ct6 BCrlnc | BCt2cn | 20mc 30 80I° V13A v9
15 Ct0 BCt2cn | BC15 05km 35 65I" v7 V11A
16 Crlmc BCt3 BCt2xn | 08 40 60I" V8 V12A
17 Ct2cn BCr4xkn | BCr3nc | O8km 45 70I" Y9 VI3A
18 Ct3 BCt5mc | BCt4kn | 08mc 50 75T Y10 V7A
19 Cr4xn BCt6cnn | BCrl 10 55 80I" Vi1 V8A
20 Ct5mc BCt0 BCrlkn | 10k 60 65I' V12 Y9A
21 Cr6cn BCrtl BCt2mnc | 10mc 65 60I" V13 Y10A
22 Ct0 BCt2xn | BCt3cn | 15 70 70T V7A Vi1
23 Crl BCt3nc | BCt4xn | 15kxno 75 75T V8A V12
24 Ct2kxn BCr4cn | BCt5 15mc 80 80I° VoA V13
25 Cr31c BCt5 BCrlcn | 18kxno 25 65T V10A V7
26 Cr4cn bCr6xn | BC12 20 30 60I" VI1IA V8
27 Ct5I’ BCt0 BCt3kn | 20km 35 70I" VI2A Y9
28 CtOKn bCrlnc | BCr4 20mc 40 75T VI3A Y10
29 Ct0 BCt2cn | BCr5mce | 05km 45 80I" V7 V11A
30 Crlmc BCt3kn | BCt4cn | 08mc 50 65I" V8 VI2A
Ta6muua 10. Pe3ynpraTel mpakTHUecKoil paboTHI.
Mapka CsolicTBa [Ipumenenue

®dopma npeacTaBiaeHusl pe3yJabTara:

Odopmiennas paboTa MPeIOCTABISAETCS MPENOAABATENI0 HA MPOBEPKY B TETPAId, WU IO

CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBaresnbHOro noprana MI'TY.

Kpurepuu onenkmn:

OHGHKa HHAWBUAYAJIbHBIX O6pa3OBaTCHBHLIX JOCTYKEHHH 110 pe3yiibTaTaM HpOMC)KYTOqHOﬁ

aTTeCTallu NPOU3BOJUTCA B COOTBETCTBUU C YHHBepcaJILHOi/JI IIIKAJIOMN:

ITponent KavecTBeHHast OlIeHKa WHAWBUYaIbHBIX
pe3yIBTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKCHUH
(IpaBHJIBHBIX OTBETOB) | Oayut (0TMeTKa) | BepOaJIbHBINH aHAIOT
90 + 100 S) OTIIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
meHee 70 2 HEYJIOBJICTBOPHTEIHLHO
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Tema 1. 2. JKese3oyriiepoaucrsie U JerTHPOBAHHBIE CIIABbI

IIpakTHyeckoe 3ansaTue Ne 4
OnpenesieHne 0CHOBHBIX CBOMCTB JIETMPOBAHHBIX CTAJIeH M0 HX MapKaM.

Heab: onpenenuts XUMUYECKUH COCTaB, CBOMCTBA M MPUMEHEHHE YIIIEPOAUCTHIX CTalled 1Mo
UX MapKaM.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BpIOupaTh MaTepHalibl Ha OCHOBE aHallM3a WX CBOWCTB JJIi KOHKPETHOIO MPUMEHEHUS
IIpYU IPOU3BOJICTBE, pEMOHTE U MojepHu3anuu JJCM;

VY2. Ha3HauaTh COCOOBI U PEKUMBI YIPOUCHHSI I€Taei U CIIOCOOBI UX BOCCTAHOBJICHMUS, IPU
pemonte JICM, nexois U3 UX 3KCILTyaTallMOHHOTIO Ha3HAUYEHUS;

VYo 01.01pacnio3naBare 3amady u/wim mnpodseMy B mMpodecCHOHATLHOM H/WIH COIUaIbHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a4y |/HIKd IPOOJIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BpisaBnsATe U 3G (HEKTUBHO HCKaTh WHGOPMAIMIO, HEOOXOIUMYIO IS pELICHUS
3aJauu W/WIU IPOOIIEMBL;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

Yo 01.060npenenste HEOOXOAMMBIE PECYPCHI;

Yo 01.07Bnamers axkTyalbHBIMH MeETOJaMU pabOThl B MPO(ECCHOHAIBHON U CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3ynbTaT U MOCIAEACTBUS CBOUX JNEHCTBUN (CaMOCTOSITEIIBHO WJIU C
MTOMOIIBIO0 HACTABHUKA);

Yo 01.10yunTsiBaTh BpEMEHHBIE OTPAHUYCHUS] U CPOKHU MPHU PEHICHUU MPOPECCHOHATBHBIX
3ajady;

Yo 0l.11Bnagers axkTyaJbHBIMH METOJaMHU pabOThl B NMPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.12paboTaTth B U3MEHSIOIUXCS YCIOBUAX, B TOM YUCIIE B CTPECCOBBIX;

VYo 02.02onpenensitb HE0OX0IMMbIE HCTOUHUKH HH(OPMALINH;

VYo 02.03nmanupoBathk NpoLECcC MOUCKa; CTPYKTYpUPOBATh MOJydaeMyro HH(OpMaIHio;

VYo 02.04Bb1A€nTH HaNOOJIEE 3HAYUMOE B IIEpeyHEe HHPOPMAIUH;

VYo 02.0501eHMBaTh MPAKTUYECKYIO 3HAUUMOCTh PE3YJIbTATOB IIOUCKA,

VYo 02.060hopMIATh pe3yabTaThl OUCKA;

Yo  03.0lompenenars  akTyaJbHOCTb ~ HOPMAaTUBHO-IIPABOBOM  JOKyMEHTalluu B
po¢eCcCuOHAIBHON eATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
camMo00pa3oBaHMs;

VYo 04.01oprann3oBsiBaTh padOTy KOJIJICKTUBA U KOMAH/IbI;

Yo 04.02B3auMopeiicTBOBaTh C KOJJIETaMH, pPYKOBOJACTBOM, KIMEHTaMH B  XOJE
po¢eCCUOHATBHON JIEATETFHOCTH;

Yo 04.03>3¢pexTrBHO paboTaTh B KOMaHE;

Yo 04.04ncrions30BaTh HABBIKK YIIPABIEHUS IPOEKTAMH B PACIPENCICHUN PECYPCOB H
(dbopmupoBaHUHU TpaduKa BHITOIHEHUS 3a/1a4;

Yo 05.01rpamMOoTHO M3MIarath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI M0 NMPOQeccCuOHAIbHON
TEMATHKE Ha FOCYAPCTBEHHOM SI3BIKE;
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Yo 05.02nposBasiTh TONIEPAHTHOCTH B pab0oueM KOJIICKTUBE;

Yo 05.03nmpuMeHATh TEXHUKH W TNpUeMbl 3(P(HEKTUBHOTO OOImIEeHHsS B MPpodhecCHOHATHHOM
NESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensiTh HaMpaBICHUS PECYypcOCOEpeKEeHUsT B paMKax MpodeccHoHaTbHOU
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAa0OTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATCIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KJIMMAaTUYECKUX YCIIOBUM PErroHa;

Yo 07.04ucrionp3oBaTh SHEpProcOEperawime MU pecypcocOeperarmmue TEeXHOJIOTHH B
poeCCUOHATILHOMN IEATENFHOCTH T10 CIICIUATLHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBidTh anropuT™m JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIPEAEIATh
HE0OXO0IUMBIE PECYpPCHI AJisl €€ YCTpaHEHUs;

Yo 09.0lmpumenste  cpeactBa  MHOOPMAIMOHHBIX ~ TEXHOJOTMHA  JUIsI  pEUICHHUS
npodeccnoHanbHbIX 331a4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pa3auyuHble HUGPOBBIE CPEACTBA AJS pEeIIeHUs NPOodeCcCHOHATbHBIX
3ajady;

Y009.04nposBasTh  KyIbTypy HH(POPMAIIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

MarepuanbHoe obecnedeHHe: MOCAI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO IpenojaBaTesis; KOHCIEKT JIEKI1I, HHTEpPHET-PeCypChl, TUHEIKa, KapaHalll, JacTUK.

3aganme:

PacmmpoBaTh Mapku JIeTHpOBaHHBIX CTaJICH

Ilopsinok BbINOJIHEHHS PadOTHI:

1 3akoHCHEKTUpPOBaThH TEOPETHUECKUN Marepuad ¢ o0pa3oBaTeIbHOTO  IOpTalia
https://newlms.magtu.ru/

2 Pacmm¢poBaTh MapKu CTaJiei COTJIaCHO BapUAHTY.

3 Jlns kaxaoil Mapku BBIMCATh CBOMCTBAa U NpuMeHeHue. Pesynbprar opopmMuTh B BUIE
TaOTHIBI.

Tabnuma 11. BapuanTtsl 3ananmii

Bapuant 3amanue

1 0912 38XA 65C2BA 8X3 P6K10

2 55C2 50XDA 14XT°C X12 P12d3

3 20X 12I'C 60C2XDA B2® P6MS5®D3
4 30X 091°2C 20XTP 5XI'M P6M5KS5S
5 1012 38XMA 14X2I'MP 9X2 P18

6 40X 50XDA 20XI21], XIC P10K5®5
7 5012 70C3A 20XHP X12 PO9M4KS
8 171°C 15X25T 75XCMOD B2® P6K10

9 45172 60C2A 20XT'CD 7X3 P12d3

10 38XA 35I°C 101261 X12M P6MS5dD3
11 45X 18XIT'T 1512CO /10 XIC P6M5KS5S
12 38X1O 40XDA 34XH3M 8X3 P18K5®2
13 I15XA 60C2 36I2C 9XC P10K5®d5
14 30XM 40X9C2 15X11M®D 4XC P9

15 0912 20XTPA 55C2 6XBI' P6K10

16 55C2 38XA 20X3MB®D 4XC P12d3
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17 12I'C 20X 38X2MIOA 6XBI" P6MS5®D3

18 091°2C 30X 20XT"HP 9XC P6MS5KS

19 102 38XMA 14X2I'MP 7X3 P18K5®d2

20 40X 50XDA 20XT211 9X1 P10K5®5

21 5012 70C3A 20XHP 8X3 POMA4KS

22 17TC 20XT'CA 75XCM® 9X1 P6K10

23 38XA 35TC 10I2B]] 8X3 P12

24 45X 25XT'CA 15T2CD/] 9XBI' P6MS5®3

25 38X10 18XI'T 40XDA X12M P6MS5KS

26 60C2 15XA 13X2HA 9XBI' P18K5®2

27 30XM 40X9C2 36HXTIO 6XB2C P10K5®5

28 55C2 0912 20XTP X12 P9

29 S0XDA 14XTC 55C2 5XHM P6K10

30 4512 60C2A 20XT°21] 6XBI" P12d3
Tabnuma 12. Odopmienue pe3ynbpTaTos.

Mapxka CaoiicTBa IIpumenenue

(I)opMa NMpeacraBjJacHusd pedyjabTara:

Odopmrnennas paboTa ImpeaoCTaBIseTCS MPENOAaBaTeIl0 Ha MPOBEPKY B TETpald, WIH IO

CpelicTBaM MCIOJIb30BaHUsl 00pazoBarenbHoro nmopraia MI'TVY.

Kpurepun oneHku:

OneHka MHIMBUYaJbHBIX 00pa30BaTENbHBIX JOCTHKEHUN MO pe3yibTaTaM IPOMEXKYTOUHOU

aTTeCTallu IIPpOU3BOJUTCA B COOTBETCTBUU C YHHBepcaHLHOﬁ IIKAJIOM:

ITponeHt KagecTBeHHast OlIeHKa WHAWBUYaIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKCHUHN
(IpaBHJIBHBIX OTBETOB) | Gayut (oTMeTKa) | BepOATBHBIN aHAIOT
90 =100 o) OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
meHee 70 2 HEYJIOBJIETBOPUTEILHO
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Tema 1.3. CniiaBbI HBETHBLIX METAJLIOB

JlaGopaTopHoe 3aHsiTue Ne 5
HccaenoBanne MEKPOCTPYKTYPHI CIUIABOB HIBETHBIX METAJLIIOB

Heab: u3yunth KiIacCU(PUKALUIO, MHUKPOCTPYKTYPY, CBOMCTBA M HA3HAYCHHE THUIIOBBIX
LBETHBIX CIUIABOB MAIIMHOCTPOECHHUSI.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BpIOUpaTh MaTepHalibl Ha OCHOBE aHAM3a UX CBOMCTB JJIsi KOHKPETHOI'O IMPUMEHEHUs
IIpYU IPOU3BOJICTBE, pEMOHTE U MojepHu3anuu JJCM;

VY2. Ha3HauaTh COCOOBI U PEKUMBI YIPOUCHHSI I€Taei U CIIOCOOBI UX BOCCTAHOBJICHMUS, IPU
pemonte JICM, nexois U3 UX 3KCILTyaTallMOHHOTIO Ha3HAUYEHUS;

Yo 01.01pacnio3naBare 3amauy u/wim npodieMy B MpodecCHOHATLHOM H/WUIM COLUATBLHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a4y |/HIKd IPOOJIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BpisaBnsATe U 3G (HEKTUBHO HCKaTh WHGOPMAIMIO, HEOOXOIUMYIO IS pELICHUS
3aJauu W/WIN IPOOIIEMBL;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

Yo 01.060npenenste HEOOXOAMMBIE PECYPCHI;

Yo 01.07Bnamers axkTyalbHBIMH MeETOJaMU pabOThl B MPO(ECCHOHAIBHON U CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3ynbTaT U MOCIEACTBUS CBOUX JCHCTBUU (CaMOCTOSITENIHHO WIIU C
MTOMOIIBIO0 HACTABHUKA);

Yo 01.10yunTsiBaTh BpEMEHHBIE OTPAHUYCHUS] U CPOKHU MPHU PEHICHUU MPOPECCHOHATBHBIX
3ajady;

Yo 0l.11Bnagers axkTyaJbHBIMH METOJaMHU pabOThl B NMPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.12paboTaTth B U3MEHSIOLIUXCS YCIOBUSIX, B TOM YHCIIE B CTPECCOBBIX;

VYo 02.02onpenensitb HE0OX0IMMbIE HCTOUHUKH HH(OPMALINH;

VYo 02.03nmanupoBathk NpoLECcC MOUCKa; CTPYKTYpUPOBATh MOJydaeMyro HH(OpMaIHio;

VYo 02.04Bb1A€nTH HaNOOJIEE 3HAYUMOE B IIEpeyHEe HHPOPMAIUH;

VYo 02.0501eHMBaTh NPAKTUYECKYIO 3HAYUMOCTh PE3YJIbTaTOB MTOKMCKA;

VYo 02.060hopMIATh pe3yabTaThl OUCKA;

Yo  03.0lompenenars  akTyaJbHOCTb ~ HOPMAaTUBHO-IIPABOBOM  JOKyMEHTalluu B
po¢eCcCuOHAIBHON eATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
camMo00pa3oBaHMs;

VYo 04.01oprann3oBsiBaTh padOTy KOJIJICKTUBA U KOMAH/IbI;

Yo 04.02B3auMopeiicTBOBaTh C KOJJIETaMH, pPYKOBOJACTBOM, KIMEHTaMH B  XOJE
po¢eCCUOHATBHON JIEATETFHOCTH;

Yo 04.03>3¢pexTrBHO paboTaTh B KOMaHE;

Yo 04.04ncrions30BaTh HABBIKK YIIPABIEHUS IPOEKTAMH B PACIPENCICHUN PECYPCOB H
(dbopmupoBaHUHU TpaduKa BHITOIHEHUS 3a/1a4;

Yo 05.01rpamMOoTHO M3MIarath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI M0 NMPOQeccCuOHAIbHON
TEMATHKE Ha FOCYAPCTBEHHOM SI3BIKE;
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Yo 05.02nposBasiTh TONIEPAHTHOCTH B pab0oueM KOJIICKTUBE;

Yo 05.03nmpuMeHATh TEXHUKH W TNpUeMbl 3(P(HEKTUBHOTO OOImIEeHHsS B MPpodhecCHOHATHHOM
NESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensiTh HaMpaBICHUS PECYypcOCOEpeKEeHUsT B paMKax MpodeccHoHaTbHOU
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAa0OTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATCIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KJIMMAaTUYECKUX YCIIOBUM PErroHa;

Yo 07.04ucrionp3oBaTh SHEpProcOEperawime MU pecypcocOeperarmmue TEeXHOJIOTHH B
poeCCUOHATILHOMN IEATENFHOCTH T10 CIICIUATLHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBidTh anropuT™m JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIPEAEIATh
HE0OXO0IUMBIE PECYpPCHI AJisl €€ YCTpaHEHUs;

Yo 09.0lmpumenste  cpeactBa  MHOOPMAIMOHHBIX ~ TEXHOJOTMHA  JUIsI  pEUICHHUS
npodeccnoHanbHbIX 331a4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pa3auyuHble HUGPOBBIE CPEACTBA AJS pEeIIeHUs NPOodeCcCHOHATbHBIX
3ajady;

Y009.04nposBasTh  KyIbTypy HH(POPMAIIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

MaTepl/laﬂbHOC o0ecreueHue: MHKPOCKOIIBI, KOJUICKIIUA MI/IKpOHIJII/I(bOB OBETHBIX CIIJIaBOB,
dotorpaduu MUKPOCTPYKTYp, AUArpaMMbl COCTOSTHUSI paCCMaTPUBAEMBbIX CILJIABOB.

3aganue:

N3y4nTh MUKPOCTPYKTYPHI IBETHBIX CILIABOB.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. Hcnone3ysi AuarpaMMbl COCTOSIHHMSI JIaTyHEH W OpOH3, ONPEAeTUTh MUKPOCTPYKTYPHI
3aIaHHBIX MAapOK MEIHBIX CILJIABOB.

2. Onwucarb NpeBpaIEHUs, TPOUCXOAAIINE MPU OXJIAXKICHUH CIUIABOB.

3. JlaTb onpenenenHus CTpYKTYPHBIX COCTaBIISIOLIUX UCCIEYEMbIX CIIJIaBOB.

4. PaccMOTpeTh MUKPOCTPYKTYPHI CIIIaBOB Ha PoTorpadusix U Mo MUKPOCKOIIOM.

5. 3apucoBaTh CXeMbl MUKPOCTPYKTYP N3YUEHHBIX CIIJIaBOB.

6. Taxxe Mccaen0BaTh ATFOMHUHHUEBBIE CINIABBI U aHTU(PUKIIMOHHBIE CTLIABHI.

dopma npeacraBjieHus pe3yabTara:

Odopmnennas paboTa IpeaoCTaBIseTCS MPENOoAaBaTeIl0 Ha MPOBEPKY B TETpajd, WIH MO
CpelcTBaM MCIOJIb30BaHUs oOpazoBarenbHoro noprana MI'TY.

Kputepun onenkn:

OneHka UHIMBUIYaJIbHBIX 00pa30BaTENbHBIX JOCTHKEHUN MO pe3yibTaTaM MPOMEXKYTOUHOU
aTTeCTal[My IPOU3BOAMUTCS B COOTBETCTBUH C YHUBEPCAIbHOM IIKATIOMN:

[Tponent KadecTBeHHast OlIEHKA MHAWBUIYaIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TIOCTHKEHUI
(mpaBUIIBHBIX OTBETOB) | Oayt (oTMeTka) | BepOasbHBIN aHAIOT
90 =100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 +~79 3 YJIOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEILHO
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Tema 1.3. CniiaBbI HBETHBLIX METAJLIOB

IIpakTuyeckoe 3ansaTHe Ne 5
OnpeneseHue OCHOBHBIX CBOHCTB CIJIABOB I[BETHBIX METAJIJIOB 10 HX MapKaM

Heab: ompenenutb XUMUYECKHIl COCTaB, CBOMCTBA M TNPUMEHEHHE CILIAaBOB I[BETHBIX
METAJIJIOB 110 UX MapKam

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BpIOUpaTh MaTepHalibl Ha OCHOBE aHAIW3a UX CBOMCTB NIl KOHKPETHOTO NMPUMEHEHHS
IIpU IPOU3BOJICTBE, pEMOHTE U MojepHu3anuu JJCM;

VY2. Ha3HauaTh COCOOBI U PEKUMBI YIPOUCHHSI I€Taei U CIIOCOOBI UX BOCCTAHOBJICHMUS, IPU
pemonTte JICM, UcXo/s U3 UX IKCIUTyaTallMOHHOTO Ha3HAUYCHHS;

VYo 01.01pacnio3naBare 3amauy u/mim mpobjeMy B MpodhecCHOHATBLHOM H/WIIA COIUATBHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a4y |/HIKd IPoOIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BpisaBnsATe U 3G (HEKTUBHO HCKaTh WHGOPMAIMIO, HEOOXOIUMYIO IS pELICHUS
3aJauu W/WIN IPOOIIEMBL;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

VYo 01.060onpenensitb HEOOXOAUMBIE PECYPCHI;

Yo 01.07Bnamers axkTyalbHBIMH MeETOJaMU pabOThl B MPO(ECCHOHAIBHON U CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3yibTaT U MOCIEACTBUS CBOUX ACHCTBUM (CAaMOCTOATEIHHO WM C
MTOMOIIBIO0 HACTABHUKA);

Yo 01.10yuuTsiBaTh BpEMEHHBIC OTPAaHUYCHHSI U CPOKHU MPHU PEHICHUHU MPOodeCCHOHATBHBIX
3ajady;

Yo 0l.11Bnagers axkTyaJbHBIMH METOJaMHU pabOThl B NMPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

Yo 01.12paboTaTth B U3MEHSIOLIMXCS YCIOBUSIX, B TOM YHUCIIE B CTPECCOBBIX;

VYo 02.02onpenenstb HeOOX0IMMbIE HCTOUHUKU MH(OPMaLINU;

VYo 02.03nmanupoBathk NpoLECcC MOUCKa; CTPYKTYpUPOBATh MOJydaeMyro HH(OpMaIHio;

VYo 02.04Bb1A€nTH HaNOOJIEE 3HAYUMOE B IIEpeyHEe HHPOPMAIUH;

VYo 02.0501eHMBaTh MPAKTUYECKYIO 3HAYUMOCTb PE3YJIBTATOB MIONCKA;

VYo 02.060hopMIATh pe3yabTaThl OUCKA;

Yo  03.0lompenenars  akTyaJbHOCTb ~ HOPMAaTUBHO-TIPABOBOM  JOKyMEHTalluu B
po¢eCcCuOHAIBHON eATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
camMo00pa3oBaHMs;

VYo 04.01opranuzoBbIBaTh pabOTy KOJUIEKTHBA U KOMAH/IbI;

Yo 04.02B3auMofeiicTBOBaTh C KOJUIETaMHM, pPYKOBOJACTBOM, KIHEHTaMH B  XOJ€
po¢eCCUOHATBHON JIEATETFHOCTH;

Yo 04.03>3¢ppexTrBHO paboTaTh B KOMaH/E;

Yo 04.04ncrons30BaTh HABBIKM YIIPABICHHS NPOEKTAMH B PACIPEACICHUU PECYPCOB U
(dbopmupoBaHUHU TpaduKa BHITOIHEHUS 3a/1a4;

Yo 05.01rpamMOoTHO M3MIarath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI M0 NMPOQeccCuOHAIbHON
TEMATHKE Ha FOCYAPCTBEHHOM SI3BIKE;
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Yo 05.02nposBasiTh TONEPAHTHOCTH B pab0ueM KOJIICKTUBE;

Yo 05.03nmpuMeHATh TEXHUKH W TpueMbl 3(P(HEKTUBHOTO OOIIEHHS B TpodhecCHOHATBLHOMN
NESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITEIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAa0OTy C COOJIIOJIGHHEM MPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATCIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KIMMaTUYECKUX YCIOBUN PETHOHA;

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwimume M pecypcocOeperaronye TEXHOJOTUH B
poeCCUOHATILHOMN IEATENFHOCTH 110 CIICIUATFHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBidTh anropuT™m JIEHCTBUI NpU 4Ype3BbIYAMHON CUTyallud U OIPEAEIATh
HE0OXO0IUMBIE PECYpPCHI AJisl €€ YCTpaHEHUs;

Yo 09.0lmpumenste  cpeictBa  MH(POPMAITMOHHBIX
npodeccnoHanbHbIX 3a7a4; MpodeccuoHalbHbBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pa3auyuHble HUGPOBBIE CPEACTBA AJS pEeIIeHUs NPOodeCcCHOHATbHBIX
3ajady;

Y009.04nposBAsT KyIbTypy HH(POPMAIIMOHHON O€30MacHOCTH TMPU HUCHOIb30BAHUU
MH()OPMAMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH.

MarepuanbHoe obecnedeHHe: MOCAI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO IpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEpHET-PECYpPChl, TUHENKA, KapaH/alll, JTaCTUK.

3aganme:

PacmmpoBaTh Mapku CIijIaBOB IIBETHBIX METAJLIOB

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 3akoHCHEKTHPOBaTh TEOPETHUECKUU
https://newlms.magtu.ru/

2 PacumgpoBath 3a/1aHHbIE MAapKH CIJIABOB I[BETHBIX METAJLIOB.

3 Jlns xaxaoW MapKu BbINMCAaTh CBOMCTBa M NpuUMEHeHue. Pe3ynbraT
TaOTHIBI.

TEXHOJIOT Ut JIIsL peicHuA

Marepuall ¢  00pa3oBaTENBLHOrO  IMOpTaja

oopMuTs B BUAE

Tabnuia 13. BapuanTtel 3ananmii

Bapuanr 3ananue

1 AMu | JI63 MAS8 | BT1 | B83C JIK80-3 bpO10d1 bpH3113C20D

2 J90 | AMr | bl16 | MJI1 | BTSJI BpKH1-3 BpO®8-0,3 JIA-XM166-6-3-2
3 A1 JI96 | MA7 | B83 BT3 JIA67-25 | BpBHT1,7 BpOI1C4-4-4

4 AMr3 | MJI2 | JI60 | BT4 | Bpb2,5 b92 JIKC80-3-3 bpO®7-0,2

5 MA6 | AK2 | BT JI8S | BT14J1 BpAS JIC59-1 BpOI1C4-4-2,5

6 JIB0 | AJl4 | MJI3 | BH BbpC30 BTS bpOI114-3 JIAXK60-1-1

7 BT6 |JI70 | 116 | MAS | BK2 JIMn58-2 | BpKMi3-1 BpO31I8C4H1

8 MJI4 | AK4 | JI68 | BC2 | BTSJI BpA5S BpKH1-3 JIMoHX60-2-1-1
9 AJI3 | MA4 | B92 |Ji60 | bpBHT1,7 | BT14 bpO31113C4 | JIA85-0,6

10 JI63 | AMrS | MJIS | BT15 | B83 bpO10112 | JIMmK55-3-1 | BpAMu9-2

11 MA3 | b6 H18 [ JI65S | BT14J1 JIAT7-2 BpO4L17C5 BpAXH10-4-4

12 b16 MJI6 | JI68 | AK6 | bpb2 BT1 BpO10112 JIAHK?75-2-2-1
13 BT3 |JI70 | MA2 | AJI4 | BT BbpKMu3-1 | bpBHT1,7 JIK80-3

14 JI72 | BC6 | AJI9 | MJI1 | BTSJI BpA7 JIKC65-1,5-3 | bpO3L7C5H

15 J196 | AMr6 | MA1 | B83C | bpO10d1 | BT4 BpbHT1,9 JIH65-5

16 J20 | JI93 BT5 | MJI2 | B16 BpC60H2,5 | JIMuAS57-3-1 | BpKMu3-1
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17 MA2 | AK8 | JI90 | B8&83 BT14J1 JIO90-1 BpOS5I16CS bpKMn3-1

18 b92 | MJI3 | AJI7 | JI85 | BpC30 BT6 bpO®4-0,5 | IMuOC58-2-2-2

19 AJI13 | BT14 | MA3 | JI83 | BT bpBb2,5 JIC63-3 BpOLICH3-7-5-1

20 bH AMn | JIS0O | MJI4 | BTSJI bpC30 JIMK55-3-1 | bpO31112C5

21 MA4 | JI75 Al bBK2 | BpKH1-3 | BT15 JIO70-1 BpAXKH11-6-6

22 JI70 MJIS | BT1 | AK2 | BpbHT1,9 | BC2 JIMuC58-2-2 | bpO®7-0,2

23 b92 JI68 AJI8 | MAS | BT14J1 BbpC30 JIC74-3 BpAXKH10-4-4

24 MJI6 | AJI27 | JI65 | B16 bpO10112 | BT3 JIAXK60-1-1 | bpKMu3-1

25 AMr | MA6 | BT4 | JI63 b8&3 BpKMu3-1 | bpOLIC4-4-4 | JIO62-1

26 J160 J16 MJI1 | BH BT5J BpKH1-3 JIAH59-3-2 BpO3117C5SH

27 Bb83C | JI8S AK4 | MA7 | BpAS BT5 JIC60-1 bpAXMn10-3-1,5

28 MJI2 | BT6 | JI96 | AJI19 | bpb2,5 BbK2 JDKCS58-1-1 BpAXKH10-4-4

29 AJI6 | MA8 | B6 J75 | BT14J1 BbpC60H2,5 | JIO60-1 BpOIIC3-12-5

30 bC2 | A18 |JI63 | MJI3 | bpOLi4-3 | BT7 JIMm68-0,05 | BpC60H2,5
Tabnuna 14. Odopmiienue npakTuyeckoil paboTsl

Mapka CsolicTBa [Ipumenenue

®dopma npeacTaBiaeHusl pe3yJabTarTa:

Odopmiernas paboTa TPEIOCTABISETCS TPEIOIaBaTEIIO

CpelIcTBaM MCIOJIb30BaHUs oOpaszoBarenbHoro nopraia MI'TY.

Kputepun onenkmn:

Ha MPOBEPKY B TETPaaH, WIU IO

OI_[eHKa HHAUBUAYAJIbHBIX O6p&30BaTeJ'IBHLIX ,Z[OCTI/I)KGHI/Iﬁ o pe3yjibTarTaM HpOMC)KYTOIIHOI;’I
arTeCTall NPpOU3BOJUTCA B COOTBETCTBUU C yHI/IBepcaJH)HOI\/JI IIIKAJIOMN:

[Ipouent KauecTBeHHas OLlEHKA MHIUBUIYAIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKEHUI
(TpaBMJIBHEIX OTBETOB) | Oayut (0TMeTKa) | BepOaJIbHBINH aHAIOT
90 + 100 S) OTIIMYHO
80 + 89 4 XOpOIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
menHee 70 2 HEYJIOBJICTBOPUTEIHLHO
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Tema 1.4. Cnoco6b1 00padboTKH MeTANTIOB

IIpakTuyeckoe 3ansaTHe Ne 6
Pacder u Ha3HAYECHUE ONTHMAIBHBIX PEKHMOB pPE3aHUsI.

Ilesb: onpenenuTs OCHOBHBIE TApaMETPhl IIPU BBIOOPE peKUMa pe3aHus

Beinosinus patdory, Bel Oyaere:

ymembp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a UX CBOWCTB JUISI KOHKPETHOTO MPUMEHEHUS
MpY MPOU3BOCTBE, peMOHTE U MojiepHu3annu JICM;

V2. Ha3HAyYaTh CIIOCOOBI M PEXKUMBI YIPOUCHHS JeTalell U CIIOCOObl UX BOCCTAHOBIICHHS, IIPH
pemonTte ICM, ucxons U3 UX 3KCITyaTallMOHHOTO Ha3HAYEeHHUS;

Yo 01.01pacmo3naBare 3agaqy u/wid mpodiieMy B Mpo(hecCHOHATLHOM W/WIM COIMATEHOM
KOHTEKCTE;

Yo 01.02ananu3upoBath 3a1a9y |/ WA TPOOJIEMY H BBIACIATH €€ COCTaBHBIC YacTH;

VYo 01.03onpenensaTs Tarbl pelieHus 3a1a4u;

Yo 01.04BbisiBnsATh U 3PQPEKTUBHO HCKaTh WHPOPMALNIO, HEOOXOIUMYIO ISl PELICHHUS
3a/1a4¥ U/ Ui MPOOIEMBL;

Vo 01.05cocTaBisaTh I1aH JICHCTBUIT;

Yo 01.060npenensiTb HEOOXOAUMBIE PECYPCHI;

Yo 01.07BmameTp axkTyalbHBIMH METOJAaMH pPadOThl B TPO(PECCHOHATBHON M CMEXHBIX
chepax;

VYo 01.08peann30BbIBaTH COCTABIICHHBIN TIJIaH;

Y001.09  ouneHuBath pe3ynbTaT U MOCIEICTBUS CBOMX JEHCTBUI (CaMOCTOSATENIBHO WM C
IIOMOLIbIO0 HACTABHUKA);

VYo 01.10yunThiBaTh BPEMEHHBIE OIPAaHUYEHUS U CPOKM IPU pEIIeHUH NPOQPecCHOHATBHBIX
3ajau;

Yo Ol.11Bnagerb aKTyaJbHBIMH METOAaMH pabOThl B MPO(PECCHOHAIBHON M CMEXHBIX
cdepax;

VYo 01.12paboTaTh B U3MEHSIOIIMXCS YCIOBHSIX, B TOM YHCIIE B CTPECCOBBIX;

VYo 02.02onpenensTe HEOOXOAUMbIE HCTOYHUKH HH(POPMALINY;

VYo 02.03nmanupoBaTh NPOIECC TOUCKA; CTPYKTYPUPOBATH MOIyHaeMyr0 HH(OPMAIIHIO;

VYo 02.04Bb1a€0Th HaubOJIee 3HAUUMOE B IepeuHe UH(opMaIuy;

VYo 02.05011eHUBaTh MPAKTHYECKYIO 3HAYUMOCTH PE3yJbTaTOB MTOUCKA;

VYo 02.060h0opMIATh pe3ybTaThl OUCKA,;

Yo  03.0lompenenars  akTyaJlbHOCTb ~ HOPMAaTHBHO-TIPAaBOBOM  JIOKyMEHTalUU B
po¢ecCHOHATILHOMN 1eATEIbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HaYYHYIO MPO(HEeCCUOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensTb W BBICTpAaUBaTh TPAaeKTOPUM MPOPECCHOHATBHOTO Ppa3BUTUS U
caMmo00pa3oBaHus;

Yo 04.01oprann3oBbIBaTh pabOTy KOJJIEKTUBA U KOMaH/IbI;

Yo 04.02B3auMozeiicTBOBaTh C KOJUIEraMH, pYKOBOJACTBOM, KIMEHTAMHM B  XOJE
npoecCHOHATBLHOMN 1eATENbHOCTH;

VYo 04.033¢ddexTrBHO paboTaTh B KOMaH/IE,

Yo 04.04ucnionp3oBaTh HABBIKM YIPaBIEHUS IMPOEKTaMH B PACIpEeIeHUH PECYpCOB U
dhopmupoBanuy rpaduka BHIMTOTHEHUS 3/1a4;

Yo 05.01rpaMOTHO M351araTh CBOM MBICIU M OQOPMIISTH JOKYMEHTHI 10 NMPO(hecCHOHAIBHON
TEMaTHKe Ha TOCY/IapCTBEHHOM SI3bIKE;

VYo 05.02nposBasiTh TONIEPAHTHOCTH B pab0oueM KOJIEKTUBE;
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Yo 05.03npuMeHATs TEXHUKH W TpueMbl 3()(eKTuBHOro oOIIeHUs B MpOohecCHOHATBLHON
NeSITeNIbHOCTH;

VY0 07.01cobm01aTh HOPMBI SKOJIOTUUECKONU O€30MACHOCTH;

Yo 07.02ompenenarth HampaBlICHHUs PeCcypcocOepekeHHss B paMkax MNpodhecCHoHaIbHON
NESTENIBHOCTH 110 CMEUUANIBHOCTH, OCYIIECTBIATH pPAadOTy C COOJIOJCHUEM TPHUHIIUIIOB
OepeKIIMBOTO POU3BO/ICTBA;

Yo 07.03opranu3oBbiBaTh MNPOPECCHOHATBHYIO IEATEIBHOCTh C YYE€TOM 3HAaHUH 00
M3MEHEHUHU KIIMMAaTHYECKUX YCIOBUN PETHOHA;

Yo 07.04ucnonb3oBath 3HEprocOeperamIme W pecypcocOeperarommye TEXHOJIOTHH B
npodeccnoHabHOM IeATEIBHOCTH 110 CHEeHATBbHOCTH;

VYo 07.0501eHuBaTh Ype3BbIYAITHYIO CUTYAIINIO;

Yo 07.06cocTaBisiTh aJropuT™M JICUCTBUUA MpPH YPE3BBIYAMHOW CHUTyalldd W ONPEACIISATh
HE00XOAMMBIE PECYPCHI 171l €€ yCTpaHSHHS,

Yo 09.0lmpumensatp  cpeacTBa  MH(POPMAIMOHHBIX ~ TEXHOJOTMH  JJII  PEIICHHS
npoeCCHOHATIBHBIX 33a]a4; TPO(PeCcCHOHATbHbIC TEMBI;

Yo 09.02 ucnonp30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECIICUCHUE;

Y009.03 ucnonp30BaTh pa3inuyHbIE MUPPOBBIE CPEICTBA IS PEIICHUS MPOQEeCcCHOHATBHBIX
3anauy;

¥009.04nposiBnsATh  KyJAbTYpY HMH(POPMAIMOHHONW O€30MaCHOCTH TMPHU  UCIOJIb30BAHUU
MH(OPMALIOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH.

MarepuanbHoe odecnedeHHe: 110CaJI04YHbIE MECTA 10 KOJIMYECTBY OOydaroluxcs; pabouee
MECTO MpenoaBaTeis; KOHCIEKT JIEKIHI, UHTEPHET-PECYPChl, KAbKYISATOP.

3aganue:

Haznauuth pexxumbl pe3aHus Ha oOTayMBaHHE MOBEPXHOCTH 3aroTOBKU ¢ Auamerpa D nmo
nuamerpa d Ha TOKapHO-BUHTOpe3HOM cranke 16K20. 3aroTroBka — HEOOpaOOTaHHBIA IPOKAT.
CroiikocTb pe3na npuHarh T = 60 MuH.

Ilopsinok BbINOJHEHHS padOThI:

Wcxons 3 nanHbIX BapuanTa (Tabnuma 17), onpenenuTs:

1 I'nyOuny pe3anus t, Mm.

2 Tlogauy S, MM/00.

3 CkopocTh pe3aHus v, M/MHH.

4 YacToTy BpaleHus INUHENIA N, 00/MUH.

5 JleficTBUTENBHOE 3HAUEHUE CKOPOCTH Pe3aHusi, M/MUH

6 MammnnaHOe ocHOBHOE Bpems To, MUH

K anemenTtam pexxnma pe3aHusi OTHOCSTCS

-r1yOMHa pe3aHus t , MM, paBHa MIPUITYCKY Ha 00paboTKYy;

-nojayda S , MM/00, 3aBUCUT OT TJTyOMHBI pe3aHUsl U OT Xapakrepa oOpabOTKu (4epHOBasi WU
YHCTOBas);

-CKOpOCTb pe€3aHus Vv, M/MHUH, 3aBUCUT OT MaTEpHUaJOB 3aroTOBKM W HHCTPYMEHTa, OT
CTOMKOCTH HMHCTpyMEHTa (BpeMEHHM pabOThl MHCTPYMEHTa MEXIYy MEepPeTOYKaMM), OT COCTOSHHS
MMOBEPXHOCTH, OT TJIABHOT'O YIJia B IUIAHE.

-4acToTa BpallleHus n, 00/MHH.

Br16op pesia.

Bun (HazBaHue) pesiia 3aBUCHUT OT BHJIa BBIIIOJIHAEMOUN paOOTHI: Ui O0TauMBaHUs HAPY>KHOM
HWIAHAPAYECKON TOBEPXHOCTH «HA MPOXOI» - pe3ell MPOXOJHOW MNPSAMOW HIA MPOXOIHOU
OTOTHYTBIH, /111 00TaUMBaHUS [TUIHHIPHUECKON MOBEPXHOCTH, HAXOISAIICHUCS IOl IPSIMBIM YTIIOM
K YCTYNy — IPOXOAHOMN YIOPHBIH, JIJIsl HApe3aHus pe3b0bl — pe3b00BOM U T.1.

['maBHBIN yrou ¢ B IJ1aHe 3aBUCHUT OT xkecTKocTH cucteMbl CIIN/L (cTraHOK — mpucnocoGienue
— UHCTPYMEHT — JI€TaJIb):
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CIIETYIOIINX PEKOMEHIAITUH:

JUTS1 )KECTKOM cucTemsbl — yroi ¢ = 30...45°;
JUJIS CHCTEMBI CpEeTHEH KECTKOCTH - ¢ = 60...75°;
JUTSL HEXKECTKOM CUCTEMBI - ¢ = 90°.
Taxoke yron ¢ = 90° 11t pOXOJHOTO YIIOPHOTO U JJIsi TOAPE3HOTO PE3II0B.
B kadecTBe HHCTPYMEHTAILHOTO MaTepraia B HACTOSIIEe BpeMs ISl pexyIIeil 4yacTu pe3loB
Yaie BCEero MCIOJIb3YyeTCs TBEP/bIid CIuiaB. MapKy TBEpJOro CIUIaBa MOXKHO BhIOpATh MCXOMs U3

Tabnuna 15. PexomengyeMbie MapKu TBEPJBIX CIIABOB JJIS 3aTOTOBOK.

Marepuan 3aroToBK1

XapaxkTep 00paboTku

UepHoBas [TonyuncTtoBas UYucrosas
Crainb T5K10 T15K6 T30K4
Uyryn BKS8 BK6, BK4 BK3, BK2

['myOuna pe3anus t,MM, Ipu 0OTAYUBAHUU OIpeeiseTcs o Gopmyie

rac

d — auameTp MOBEPXHOCTHU MOCIE 00pabOTKH;

t

_ D-d

2:

D — nuameTp oBEepXHOCTH 3ar0TOBKH 10 00pabOTKU;

| — KOJIMYECTBO TPOXO/IOB.
Yucito mpoxoa0B PEKOMEHIYETCsl BRIOUPATh TAKUM, YTOOBI MTyOUHA pe3aHus Il YePHOBOTO
TOYCHHA HC ITPCBLILIAIA 5 MM, JJIA IMOJTYYUCTOBOI'O TOYCHUSA — 3 MM, IJII YUCTOBOI'O TOUCHUA — 1,5

MM.
Tabnuma 16. BapuanTel 3ananmvs
Aanna Marepuan
Bapuant D d oOpadaTbIBaeMoii dopma ycTyna P
3aroTOBKH
TOBEPXHOCTH
1 100 80 200 Ha mpoxop (6e3 Cranb 45 (oB =598
ycTyna) MlIla)
B ynop oz yriom Cranb 20 (oB =410
2 80 75 200 90° MITa)
o Cranb 40X (0B =
3 50 40 200 [Tox yriom 60 770 MTTa)
o Cranb C13 (0B =450
4 30 25 200 [ox yrmom 45 MITa)
o Cranb Y8 (oB =670
5 180 | 168 100 o yrmom 30 MITa)
o Crans XBI (0B =
6 160 | 150 100 [Tox yriom 60 900 MTTa)
v 140 | 135 100 Ha npoxon (6e3 Crans 45 (oB = 598
ycTyna) MlIla)
o Cranb 20 (cB =410
8 120 | 112 100 [Tox yrnom 45 MITa)
Ha npoxog (6e3 Cranp 40X (0B =
9 110 | 104 50 yeryna) 770 MITa)
10 100 92 50 ITox yrioom 30° Cranp C13 (0B =450
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MIIa)
o Cramp Y8 (oB =670
11 90 75 50 [Tox yriom 60 MITa)
B ynop oz yriom Crans XBI (0B =
12 80 70 50 90° 900 MITa)
o Cranb 45 (oB =598
13 70 58 150 [Mox yrnom 45 MITa)
14 60 56 150 Ha npoxog (6e3 Craib 20 (oB =410
yCTyTIa) MIIa)
Ha npoxog (6e3 Cranp 40X (0B =
15 50 45 150 yeryna) 770 MTTa)
o Cranp C13 (0B =450
16 40 30 150 Iox yrmom 30 MITa)
o Cranb Y8 (oB =670
17 30 22 120 [Tox yrinom 60 MITa)
Ha npoxog (6e3 Crans XBI (0B =
18 20 16 120 yeryma) 900 MITa)
B ynop oz yriiom Crainb 45 (oB =598
19 150 | 130 120 90° MITa)
B ynop oz yriiom Cranb 20 (cB =410
20 130 | 115 120 90° MITa)
21 110 100 80 [Tog yrnom 45° Cranp 40X
29 90 84 80 Ha mpoxon (6e3 Cranp C13 (0B =450
ycTyrma) Mlla)
B ynop oz yriiom Cranp Y8 (0B =670
23 70 55 80 90° MITa)
o Cranb XBI (oB =
24 50 38 80 [Tox yriom 60 900 MTTa)
o5 30 2 200 Ha npoxog (6e3 Crans 45 (oB = 598
ycTyna) Mlla)
o Cranb 20 (oB =410
26 200 | 190 200 ITox yrinom 30 MTa)
B ynop oz yriiom Cranb 40X (0B =
27 170 | 155 100 90° 770 MITa)
o Cranb C13 (0B =450
28 140 135 100 [Tox yriom 45 MITa)
B ynop oz yriiom Cranp Y8 (0B =670
29 110 95 150 90° MTa)
o Crans XBI (0B =
30 80 66 150 [Tox yrnom 60 900 MITa)

dopma npeacTaBiaeHus pe3yabrara:

Odopmiiennas paboTa IpeAOCTaBIAETCS MPENOAaBaTEN0 Ha MPOBEPKY B TETPaaH, WIU IO
CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHOro nopraina MI'TY.

Kpurepum ounenku:

OreHka MHIMBUAYATIBHBIX 00pa30BaTENIbHBIX JOCTI)KEHUH MO pe3ylbTaTaM MPOMEXYTOYHON
aTTECTalMy IPOU3BOANTCS B COOTBETCTBUM C YHUBEPCAIBHOM IIKAJIOMN:
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[Ipouent KauecTBeHHast o11eHKa WHIUBUYAJIbHBIX
pe3yNbTaTUBHOCTH 00pa3oBaTeNbHBIX JOCTHKCHUN
(mpaBWJIBHBIX OTBETOB) | Oayt (0TMeTKa) | BepOalbHBINA aHAIOT
90 + 100 5) OTJIMIHO
80 +~ 89 4 XOpOIIO
70 +79 3 YAOBJIETBOPUTEIBLHO
meHee 70 2 HEYJIOBJICTBOPUTEIHLHO
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