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Metoanyeckre YyKazaHUS 1O BBIIOJHEHUIO MPAKTHYECKHMX U J1a0OpaTOpHbIX padoT
pa3paboTaHbl HA OCHOBE pabouel MporpaMMbl yu4eOHOW TUCIUILIMHEI «MaTepruaaoBeICHHUE.

CozxepxaHue TpPaKTUYECKUX U JIAOOPATOPHBIX pabOT OPHEHTHPOBAHO Ha MOATOTOBKY
00ydaromuxcsi K OCBOCHHUIO MPO(ECCHOHATBHBIX MOIYNEH NporpamMMbl MOATOTOBKU CIELHMAINCTOB
cpenHero 3BeHa Io cneuuaabHocTH 23.02.04 TexHMYecKkas SKCIUTyaTalys IMOJbEMHO-TPAHCIIOPTHBIX,
CTPOMTEITBHBIX, IOPOXKHBIX MAaIIMH U 000pyJ0BaHus (110 OTpacisiM)U OBIIAJICHUIO MTPO(eccroHaTBHBIMU
KOMIIETEHLIUSIMU.
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1 BBEJEHUE

CocraB u copeprkaHue MPaKTHUECKUX U JIADOPATOPHBIX 3aHATUI HANpaBIICHBI HA PeaTU3aIII0
@denepalibHOTO TOCYIApPCTBEHHOTO 00pPa30BaTEIbHOrO CTaHAApTa CpeAHero MnpodeccruoHaIbHOro
o0Opa3oBaHMUs.

Benymeii aunakTU4YecKol 1IE€NbI0 MPAKTUUYECKUX 3aHATUN  SABJISETCS  (OpMHUpPOBaHUE
npo(eCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHUIl BBINMONHATH ONpEICNCHHBIE eHCTBUS,
oreparu, HeoOX0IMMBbIE B MOCIEAYIONIEM B IPO(ECCHOHATILHOM NEATEIbHOCTH).

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

B coorBerctBUM ¢ paboueld mporpaMMoi y4eOHOW AUCIUIUIMHBI «MarepuaaoBeICHHEY
NPEeJyCMOTPEHO  TPOBEIEHHE TPAKTUYECKUX M J1a0OpaTOpHBIX  3aHATHH. B pamkax
MIPAKTHYECKOr0/J1ad0paTOpHOro 3aHATHsSI OOYUYaIOIIUECs] MOTYT BBITOJHATH 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. HazHAyuaTh CIIOCOOBI M PEXKUMBI YIIPOUCHUS JIeTalIei M CITOCOOBI X BOCCTAHOBIICHUS, IIPH
pemonte JICM, ucxons U3 UX 3KCIIyaTallMOHHOTO Ha3HAYECHUS;

Yo 01.01pacnioznaBaTh 3agauy W/wim npoOieMy B MPOPEeCCHOHATHHOM W/WIHA COIUAIEHOM
KOHTEKCTE;

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

VYo 01.030onpenensaTe 3Tanbl pelieHus 3a1a4u;

Yo 01.04BbisiBIsAT U 3PQPEKTUBHO HCKaTh WHGPOpPMAILNIO, HEOOXOIUMYIO JIsi pEeLIeHUs
3aJ1a4M U/ MU IpoOIeMBL;

Vo 01.05cocTaBnaTh I1aH JCHCTBHIA;

VYo 01.060onpenensitb HEOOXOAUMBIE PECYPCHI;

Yo 01.07BnaneTb axkTyaJbHbBIMH METOJaMH pabOThl B MPO(ECCHOHANBHON M CMEXKHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN IJ1aH;

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

Yo 01.10yunThiBaTh BpeMEHHBIE OIPAHUYEHUSI U CPOKHU INPHU PEHICHUH MPOPECCHOHATBHBIX
3ajau;

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

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

Yo 02.01lonpenensTs 3a1auu A5 TOUCKA MH(OPMAIIIH;

VYo 02.02onpenensitb HEOOX0IMMbIE HCTOUHUKH HH()OPMALINH;

Yo 02.03nmanupoBath NpoLEce 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 MPOTPAMMHOE 00ECTICUCHHUE;

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



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

Yo  03.0lompenenars  akTyaJlbHOCTb ~ HOPMATHBHO-IIPAaBOBOM  JOKyMEHTalluu B
npodeccuoHaNbHOM e TENbHOCTH;

Yo 03.02npuMeHsITh COBPEMEHHYIO HAyYHYIO MPOGECCHOHATBHYIO TEPMHUHOIOTHIO;

Yo 03.03ompenensaTb M BBICTpaUBaTh TPACKTOPHUU TPO(PECCHOHATBLHOTO pPa3BUTHSI |
camo0o0pa3oBaHus;

VYo 04.01oprann3oBsiBaTh pabOTy KOJIJICKTUBA M KOMAaH/IbI;

Yo 04.02B3aumojeiicTBOBaTh C  KOJUIETaMHM, pPYKOBOJACTBOM, KIHMEHTaMH B  XOJ€E
npodeccuoHaNbHOM e TENbHOCTH;

Yo 04.03>¢hdpexTuBHO paboTaTh B KOMaH/IE;

Yo 04.04ucnonb30BaTh HABBIKM YIPABJICHUS IPOCKTAMH B PACIPENICICHUU PECYPCOB M
(dbopMupoBanuu rpaduka BEITIOTHEHUS 3a1a4;

VYo 05.01rpamMoTHO M3JaraTh CBOM MBICIH M O(POPMIIATH JOKYMEHTHI 1O MPOodheCcCHOHATBHOM
TEMaTUKE Ha FOCYJapCTBEHHOM SI3bIKE;

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pab0YeM KOJUIEKTHBE;

Yo 05.03npuMeHATs TEXHUKH W TpueMbl 3()(EeKTUBHOro OOIIeHUS B MPO(GECCHOHAIBHOM
NeSITeNIbHOCTH;

VY0 07.01cobmr01aTh HOPMBI SKOJIOTUUECKON O€30MaCHOCTH;

Yo 07.02ompenensTh HampaBlIeHUS pecypcocOepekeHus B paMmkax MpodeccrnoHalbHON
NESTEIbHOCTH  T10 CTIEMANBHOCTH, OCYIIECTBISATH pPabOTy C COOJIOJACHHWEM TPUHIIUIIOB
OepeKIIMBOTO POU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JESATEIBHOCTh C YYETOM 3HaHUUA 00
M3MEHEHUHU KIMMaTHYECKUX YCIOBUN PETHOHA;

Yo 07.04ucnionp3oBarh »HEprocoOeperarwmme M pecypcocOeperaronme TEXHOJOTUH B
npodeccuoHaNbHOM IEeATEIBHOCTH 10 CIEeMaTbHOCTH;

VYo 07.05011eH1BaTh Ype3BBIYANHYIO CUTYAIIHIO;

Yo 07.06cocTaBiaATh anropuTM JOEHCTBUH NpU 4YpE3BBIYAMHON CUTyallUd U OIPEAEIATH
He0OXO0JIMMBIE PECYpPCHI TSl €€ YCTpaHEHUs;

Yo 09.0lmpumensT  cpeactBa  HMHOOPMAIMOHHBIX  TEXHOJOTMH  JUIsI  pELIeHHUs
npodeccnoHaNbHbIX 33a7a4; Mpo(eccrnoHalIbHbBIE TEMBI;

Yo 09.02 ucnonb30BaTh COBpEMEHHOE MPOTPAMMHOE 00ECTICUeHUE;

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

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

Yo 10.0lmoHumMaTh OOIMIMI CMBICI YETKO NMPOM3HECEHHBIX BBICKA3bIBAaHUM HAa W3BECTHbBIE
TEMBHI ;

VYo 10.02ygacTBoBaTh B AMAJIOrax Ha 3HaKOMbIE 001IME U TPOPECCUOHANBHBIE TEMBI;

Yo 10.03ctpouth mnpocThle BbICKa3bIBaHUS O cede U 0 CBoed MpodeccuoHaTbHON
NesITeNIbHOCTH;

VYo 10.04xpaTko 0600CHOBBIBATH 1 OOBSACHATH CBOM JEMCTBUS (TEKYILUE U TUIAHUPYEMBIE);

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

Yo 10.06unTaTh, MOHUMATh U HAXOAUTH HEOOXOIUMbBIE TEXHHUYECKUE TaHHBIC U HHCTPYKIIUH
B PYKOBOJICTBAX B JIFOOOM JIOCTYIHOM (popmare;

Yol1.01 BBIABAATH JOCTOMHCTBA M HEJOCTATKH KOMMEPUYECKON UIEH;

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



VY011.03 paccunTsiBaTh pa3Mepsl BBIILIAT MO IPOLEHTHBIM CTaBKaM KPEAUTOBAHNUS;

Yol1.04 onpenensiTe THBECTUIIMOHHYIO MPUBJIEKATEILHOCTh KOMMEPUYECKUX UJIEH B paMKax
npoeccCHOHATBEHOM IeATEIBHOCTH;

VYo011.05 npe3eHToBaTh OM3HEC-UICIO;

Yo11.06 onpenensiTh HICTOYHUKH (PUHAHCHUPOBAHUS;

Yo011.07 mpuMeHATH HCCIAEAOBATEIbCKUE TIPHUEMbl W HaBBIKH, YTOObI OBITH B Kypce
MIOCJIEAHUX OTPACIIEBBIX PEIICHUN.

ConeprkaHue TMPaKTHYECKUX U J1A0OPaTOpHBIX 3aHATHIA OPUEHTUPOBAHO HA TOATOTOBKY
00yJaromuxcs K OCBOCHUIO HPO(PECCHOHATBHOIO MOJIYNS IMPOrPaMMbI TOITOTOBKH CIIEUAINCTOB
CpeIIHEro 3BeHa MO CHEeUaIbHOCTU 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
TpeOOBAHUAMH TEXHOJIOTUYECKHUX ITPOLIECCOB.

[IK 2.3 Omnpenensate TEXHUYECKOE COCTOSHHME CHUCTEM UM MEXAHM3MOB IIOJBEMHO-
TPAHCIIOPTHBIX, CTPOUTENIbHBIX, JIOPOKHBIX MAIIUH U 000PYI0BaHUS

A Taxxe GOPMHUPOBAHUIO 0OUIUX KOMNEMEeHYULIL.

OK 01 BsiOupats cnocoObl pemieHus 3agad  MpoPECCHOHAIBHOW  JCATEIHHOCTH
MIPUMEHUTEIBHO K PA3JTMUYHBIM KOHTEKCTaM

OK 02 Ocy1iecTBisiTh MOUCK, aHAIW3 U UHTEPIpPETalni0 WH(OpPMALIUK, HEOOXOAUMOMN IS
BBINIOJTHEHUS 33/1a4 NPOPECCUOHATBHON JAESITENbHOCTH.

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

OK 04 PabGoTarh B KOJJIEKTUBE U KOMaHe, 3 (HEKTUBHO B3aMMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJINEHTAMH.

OK 05 Ocy1iecTBiaTh yCTHYIO M MHUCbMEHHYI0 KOMMYHHUKAIIUIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccutiickoit deneparuu ¢ yaeToM 0COOCHHOCTEH COIMAIBLHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 07 CopeiicTBOBaTh COXpPAaHEHHIO OKPY)KAWOIIEH CpeAbl, pPecypcocOepexeHHIo,
3¢ PEeKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSX.

OK 09 Ucnons3oBaTh HHGOPMAITMOHHBIE TEXHOJIOTHHU B IPO(GECCHOHATBLHON ACSITETbHOCTH.

OK 10 [Ilonb3oBarbcst mpodeccHOHATIbHON JOKyMEHTaluMeld Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3BIKAX.

OK 11 MU cnonb3oBaThb 3HaHUS 1O  (UHAHCOBOM  TPaMOTHOCTH, IJIAHUPOBATh
MpeaNPUHIMATEILCKYIO AeITeIbHOCTD B MpodeccnoHanbHoi cdepe.

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

- 0bobwenue, cucmemamuzayuio, yenyOneHue, 3axKpenjieHue, passumue u O0emanru3ayuro
NOJIYYEeHHbIX MeOPemudecKux 3SHaHUuti N0 KOHKPEemHbiM memam yY4eOHoUu OUCYUNIUHDL,

- ¢opmuposanue ymeHuu HNpPUMEHAMb NONYYEHHble 3HAHUS HA NPAKmukKe, peanu3ayuro
eoOUHCMBa UHMENIEeKMYAIbHOU U NPAKMUYECKOl 0esimelbHOCMU,

- Qopmuposanue u pazeumue YMeHUl. HAOIOO0AMb, CPABHUBAMb, CONOCMABIAMD,
aHanu3uposamy, Oenamv 6bl800bl U 0000WEHUs, CAMOCMOAMENbHO 8eCmU  UCCIe008aAHUS,
NOIb308aMbCS PA3TUYHBIMU NPUEMAMU USMEPEHUL, 0OPMIISIMb pe3yibmamsl 6 guoe maobauy, cxem,
epaguros;

- npuobpemenue HaBbIKO8 pabomvl ¢ paIUYHbIMU NPUOOPAMU, ANNAPAMYPOT, YCIMAHOBKAMU U
OpyeUuMU MexHUYeCKUMU cpedcmeamu 0 NPo8edeHUs ONbIMO8s,

- pazeumue UHMENIEKMYANlbHblX YMeHUull y 0yOyuux Cneyuarucmos: aHaiumu4eckux,
NPOEKMUPOBOYHBIX, KOHCMPYKIMUBHBIX U OP.;



- bIpabOMKy npu peweHuy NOCMAsIeHHblX 3a0ay NPOYeccUOHANbHO 3HAYUMBIX KAuecms,
MAaKux KaxK camoCmosamenbHOCb, OMEEMCMEEHHOCb, MOYHOCMb, MEOPYECKas UHUYUAMUBA.

[NpaxTiyeckue U J1abOpaTOpHbIE 3aHSTHS TPOBOASTCS IOCIIE COOTBETCTBYIOIIEH TEMBI, KOTOpast
obecrieunBaeT HaJIMYKME 3HAHUH, HEOOXOTMMBIX JUTSI €€ BBITIOJIHCHHS.



2METOJAUYECKUE YKA3AHUSA

Tema 1.1. OcHOBBI MeTALJIOBEACHUSA

JlabGoparopHoe 3ansiTue Ne 1
OmnpenesieHue y1apHoil BA3KOCTH METAJLIOB

Heﬂb: ONPCACIIMTDb BA3KOCTb MCTAJIJIOB U CIIJIABOB C IMOCJICAYIOIIUM UX IPUMCHCHUCM

Beinosinus padory, Bel Oyaere:

ymembp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a UX CBOWCTB JUISI KOHKPETHOTO MPUMEHEHUS
MpY MPOU3BOACTBE, peMOHTE U MojiepHu3aunu JICM;

V2. HazHAYaTh CIIOCOOBI M PEXKUMBI YIIPOUEHUS JIeTaJIeH M CIIOCOOBI X BOCCTAHOBIICHHS, TIPH
pemonte JICM, ucxons U3 X 3KCILTyaTallMOHHOT'O Ha3HAYECHHUS;

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

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

VYo 01.03onpenensaTs Tarbl pelieHus 3a1a4u;

Yo 01.04BbisiBnsATh U 3PQPEKTUBHO HCKaTh WHPOPMALNIO, HEOOXOIUMYIO ISl PEHICHUS
3a/1a4¥ U/ MU TPOOIEMBL;

Vo 01.05cocTaBisaTh I1aH JICHCTBUIT;

Yo 01.060npenensiTb HEOOXOAUMBIE PECYPCHI;

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

VYo 01.08peann3oBbIBaTH COCTABICHHBIN TJIAH;

Y001.09  oueHuBarh pe3ynbTaT U MOCIEACTBUS CBOMX JEHCTBUH (CaMOCTOSATENBHO WMIIH C
MTOMOLIbIO0 HACTABHUKA);

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

Yo 0l.11Bnagers axkTyaJlbHBIMH METOJaMH paboThl B MPOPECCHOHATBHONM U CMEXHBIX
chepax;

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

VYo 02.02onpenensitb HEOOX0IMMbIE HCTOUHUKH HH()OPMALINH;

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

VYo 02.04Bb1a€nTh HaNOOJIEE 3HAYUMOE B IIEpeyHe HHPOpMaIUY;

VYo 02.0501eH1BaTh NPAaKTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB MOUCKA;

VYo 02.060hopMIATh pe3yabTaThl OMCKA;

Yo  03.0lompenenars  akTyaJbHOCTb  HOPMAaTUBHO-TIPABOBOM  JOKyMEHTallUd B
po¢eCCUOHATBHON JeATETFHOCTH;

Yo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATBHYIO TEPMUHOIOTHIO;

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€
po¢eCCUOHATBHON JeATETFHOCTH;

VYo 04.03>3¢ppexTrBHO paboTaTh B KOMaHE;

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



Yo 05.01rpaMOoTHO M3NIaraTh CBOM MBICIH M OQOPMIISATH JOKYMEHTHI 10 MPO(ECCHOHANIBHOM
TEMaTHKEe Ha TOCYJapCTBEHHOM SI3bIKE;

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pa00YeM KOJUICKTHBE;

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

VY0 07.01cobmr01aTh HOPMBI SKOJIOTUUECKON O€30MaCHOCTH;

Yo 07.02ompenensTh HAMpaBICHHUS PECYypcocOEpekeHusT B paMKax MpodeccruoHaIbHON
NEeSITeIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPA0OTy C COOJNIIOJIGHHEM NPUHIIUIIOB
OepeKIIMBOTO TIPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JIEIATEIBHOCTh C YYETOM 3HaHUW 00
M3MEHECHUU KIIMMATHYECKHUX YCIIOBHI PETHOHA;

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwmme M pecypcocOeperaronye TEXHOJOTUH B
poheCCUOHATILHOM IeATEFHOCTH 110 CIICIUATIbHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBiiTh anroput™m JIEHCTBUI NpU Ype3BbIYAMHON CUTyallud U OIpPEAEIATh
HEO0OXOIUMBIE PECYPCHI AJisl €€ YCTpaHEHUS;

Yo 09.0lmpumensarp cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIsi  PEIICHHS
npodeccuoHaNbHbIX 33a1a4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MMPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnons3oBaTh pazauyuHble HUGPOBBIE CPEACTBA AJIs pelleHHs MpodeccHoHaTbHBIX
3ajauy;

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

MarepuanbHoe  oOecneyenue: MasTHUKOBBIM  Kom€p, oOpas3lbpl  CTaHIAPTHBIX
METAJUIMYECKUX CTEPKHEH, IITAHT CHIIUPKYJIh, KOHCIIEKT JICKIINM, KAJIBKYJIATOP, KapaH/alll, JIJACTUK

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

IMopsinok BbINoOJIHEHUs padOTHI:
1. O3HaKOMBTECH C YCTPOHCTBOM M J€HCTBUEM MassTHUKOBOTO KOIpa.
2. C mOMOIIIBIO MITAaHTEHIIMPKYJIS BBITOJIHUTE 3aMephl 00pa3IoB, MpeIHa3HAYCHHbIE IS
OIIpeJIeNIEHUs YAapHOH BA3KOCTH.
3. YcraHOBHTE HCIIBITYEMBIH 00paser] ¢ IpeaBapuTeIbHBIM HAIIJIOM Ha MasiTHUKOBBIH
npubop. Haamun ycranaBiauBaeTcst ¢ 0OpaTHON CTOPOHBI OT MasiTHUKA
4. [TogHSAB MagTHUK Ha 33JJaHHYIO BBICOTY, OTITYCTHUTE JUUIsl COBEPIICHHUS yaapa 1o oopasiry
3. Ilo noiy4yeHHOMY M3JI0MY Ha 00paslie ONpeenuTe YAapHyIO BA3KOCTb.
VY napHas BA3KOCTh OIpesernseTcs mo Gopmyie:
An = Ap/F (Jox/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 pabora (J]x);
[IpoBenst pacueThl, HAMWIIUTE BBIBOJ, U3 KAKOWM MapKd CTalld, W3TOTOBIIEH HCIBITYEMBbI
o0pa3elr, UCIIOIIB3Ysl CIIPaBOYHbBIE MaTepHaITbl TAOIHUIIHI 1.

Tabnuma 1. Y napHas BSI3KOCTH CIIJIaBa



HaumeHoBaHue CIJIABOB YiaapHasi BA3KOCTD
Yrnepoaucras cranb Mapku 20 24 - 25
Yrnepoaucras 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
CpeJlicTBaM MCMOJIb30BaHUs oOpa3zoBarenbHoro noprana MI'TY.

Kpurepun oneHku:

OrneHKa HHIMBUYaTbHBIX 00pa30BaTEIbHBIX JOCTHKCHHA TIO Pe3yIbTaTaM MPOMEKYTOUHOM
aTTecTalluu IPOU3BOJAUTCA B COOTBETCTBUU C YHUBEPCAIBHOM IIKAJION:

IIpouent KauecTBeHHas OLlEHKA MHIUBUYAIBHBIX
pe3yJabTaTUBHOCTH 00pa30BaTENIbHBIX TOCTHKEHUIN
(mpaBuNIBHBIX 0TBETOB) | Oayut (oTMeTKa) | BepOasbHBII aHATIOT
90 + 100 o) OTJIMYHO
80 + 89 4 XOpOIIO
70 +79 3 YIOBJICTBOPUTEIILHO
MmeHee 70 2 HEY0BJIETBOPUTEIHLHO

10



Tema 1.1. OcHOBEI MeTALJIOBEICHUS
JlaGopaTopHoe 3ansaTHE Ne 2
Onpenesienne TBepAOCTH MeTasliIa MeTonamu bpunesis u Poksesia

Heﬂb: OIIpCACIICHUA TBépI[OCTI/I METAIJIIOB METOAOM Poxsemna n BpI/IHeJ'IH C Iocjcayromunum
aHAJIU30M CBOMCTB IS KOHKPCTHOI'O UX ITPUMCHCHUS.

Beinosinus patdory, Bel Oyaere:

ymembp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a UX CBOWCTB JUISI KOHKPETHOTO MPUMEHEHUS
MIpY MPOU3BOJCTBE, peMOHTE U MojepHu3anuu JICM;

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

Yo 01.01pacmo3naBare 3amaqy u/wiv npodiieMy B Mpo(ecCHOHATLHOM W/HUIH COIHAIbHOM
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/ MU TPOOIEMBL;

Vo 01.05cocTaBisaTh I1aH JICHCTBUM;

Yo 01.060npenensiTb HEOOXOAUMBIE PECYPCHI;

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

VYo 01.08peann30BbIBaTH COCTABJICHHBIN TIJIaH;

Y001.09  oueHuBarh pe3ynbTaT U MOCIEACTBUS CBOMX JNEHCTBUI (CaMOCTOATENBHO MIIH C
MTOMOLIbIO0 HACTABHUKA);

VYo 01.10yunTsIBaTh BPEMEHHBIE OIPAaHHUYEHHS U CPOKU MPHU PelIeHHH Mpo(ecCHOHANbHBIX
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 02.02onpenensitb HEOOX0IMMbIE HCTOUHUKH HH(OPMALINH;

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

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

VYo 02.0501eH1BaTh NPAaKTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB MOUCKA;

VYo 02.060hopMIATh pe3yabTaThl OUCKA;

Yo  03.0lompenenars  akTyaJbHOCTb ~ HOPMAaTUBHO-TIPABOBOM  JOKyMEHTallUd B
po¢eCCUOHATBHON JEATETFHOCTH;

Yo 03.02npuMeHATh COBPEMEHHYIO HayYHYIO IPO(ECCHOHATIBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpaUBaTh TPAEKTOPUU MPO(ECCHOHATBHOTO pa3BUTUA U
caMo00pazoBaHMs;

VYo 04.01opranu3oBbIBaTh pab0OTy KOJUIEKTHBA U KOMaH/IbI;

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

VYo 04.03>3¢pdpexTrBHO paboTaTh B KOMaHE;

Yo 04.04ncrions30BaTh HABBIKM YIIPABICHHS INPOEKTAMH B PACHPEIEICHUU PECYPCOB M
(dbopmupoBaHUHU TpaduKa BHITOIHEHUS 3a/1a4;
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VYo 05.01rpaMOoTHO M3N1araTh CBOM MBICIU M OQOPMIISATH JOKYMEHTHI 10 MPO(hecCHOHAIBHON
TEMaTHKEe Ha TOCYJapCTBEHHOM SI3bIKE;

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pa00YeM KOJUICKTHBE;

Yo 05.03nmpuMeHATh TEXHUKH W MpueMbl dG(HEKTUBHOTO OOmIeHHUs B MpOodheCcCHOHATBHON
NEeSTeIbHOCTH;

VY0 07.01cobmr01aTh HOPMBI SKOJIOTUUECKON O€30MaCHOCTH;

Yo 07.02ompenensTh HaMpaBICHUS PECypcocOepekeHus B paMmkax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHAbHOCTH, OCYIIECTBISATH paboTy C COONIOJACHUEM MPHUHIIUIIOB
OepeKIIMBOTO TIPOU3BOICTBA;

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

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwmme M pecypcocOeperaronye TEXHOJOTUH B
poheCCUOHATILHOM IeATENFHOCTH 10 CIIEUATLHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBiiTh anroput™m JIEHCTBUI NpU Ype3BbIYAMHON CUTyallud U OIpPEAEIATh
HEO0OXOIUMBIE PECYPCHI AJisl €€ YCTpaHEHUS;

Yo 09.0lmpumensarp cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIsi  PEIICHHS
npodeccuoHaNbHBIX 33aa4; MpodeccruoHabHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MMPOTrPAMMHOE 00ECTICUCHUE;

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

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

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

3aganue:
1. IIpoBectu ucnbITaHUE Ha TBEPAOCTH METAJUIOB Ha Npubope Poksena;
2. [IpoBecTu UcnbITaHKE 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 MeTauMueckux nuindoB Ha mpudope Poxsenna:

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

b) BpamenneM MaxoBrKa 10 4aCOBOW CTPEJIKE CTOJI OCTOPOKHO IOJAHUMATH J10 TEX
1op, Moka odpaszel] He YIpeTcsl B OrpaHMYUTEIbHBIN Y€X0JI; IPU 3TOM Malas CTpeJiKa HHAUKATopa
JOJKHA CTaTh MPOTHUB KPACHOM TOUKM (Jau mpenBapuTenbHyto Harpy3ky 100 H).

C) Bpamenunem 6apabana ycTaHOBUTH HYIb KAkl C (4€pHOTO I[BETa) MPOTUB KOHI[A
OOJIBIIION CTPEIKY WHIUKATOPA.

d) [TnaBHBIM HAXKaTHEM PYKY Ha KJIABHIIY BKIIOYHTH B pabOTy MPHUBOJ MEXaHU3Ma
HAarpy>XeHus.

e) [Tocne okOHYaHUS IUKJIA HATPaXKICHUS TPOU3BECTH OTCUET IO IIKAIe WHINKATOPA.

f) BpaienrneM MaxoBHKa MPOTUB YAaCOBOM CTPEJIKHU OMYCTUTH CTOJI (CHSTH

NpeBapUTENIbHYIO HArpy3Ky), oOpasell nepeJBUHYTh U TOBTOPUTH HCIIBITAaHUE B JPYTOM MECTE
oOpasma. Ha kaxxiom o0pasienomkHo OBITh MPOBEACHO HE MEHEE TPEX UCTIHITAHUH.

3. Pe3ynbTarhl HCHIBITAHUNA 3aHECTH B TAONIHUILY 2.

Tabmuna 2. Pe3ynpraTs! ucnbiTannii Ha mpuboe Poksermra.
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Marepuaibl Y CiI0BHBIE HCTIBITAHUSA H3mepenne Cpennee
00pas1os Harpy3zku Bun OO6o3HaueHue | mepBoe | BTOPOE | TPEThE | 3HAUCHHE
P,krc HAKOHEYHHUKA IIKaJIbI M3MEpEHUI

[Tpubop PokBermta mpencraBiseT co00M CTaHAAPTHBIA HAKOHEUYHHUK — ajJMasHBIA KOHYC WJIU
CTAJIbHOM 3aKajleHHbIM IIApUK BJABIMBAECTCS B HCIBITYEMBIH Marepuall WU U3JEIHE IO
JeCTBHEM JIBYX MOCJIEOBATENLHO MPUIAraeMbIX Harpy30K — MpeABapUTeIbHON 1 001Iei, koTopas
paBHa CyMMeE MpEIBApUTEIBHOM M OCHOBHOM HArpy3oK M H3MEPEHHEM OCTAaTOYHOH IIyOWHBI
BHEJIPEHUSI HAKOHEUHUKA [10CJIE CHATUS OCHOBHOM HATPY3KHU.

VcnpiTanue Ha TBEPAOCTH MO POKBETy MPOU3BOSAT BABIMBAaHUEM U HCIIBITYEMbI 00paser

(meranp) anmasHOro KoHyca ¢ yriaoM 120° uiau CTaJbHOTO 3aKaJ€HHOrO HIapuKa TUAMETPOM
1,588 mm.

[lapuk ¥ KOHYC BJABIMBAIOT U HUCIBITHIBAEMBIA o0OO0paszer; Moja JAEHWCTBUEM JIBYX
MOCJIeIOBATEIBHO MPUJIAraeMbIX Harpy3ok — npeaapurensHoit Po u ocnoBHoi P. O61iast Harpyska
P 6ynet paBHa cymme npenBaputenbHoil Po u ocHoBHOI Py Harpy3ok (pucyHok 1):

P=Py+P;.
[IpenBaputenvHas Harpy3ka Pp Bo Bcex cmyuasx paBHa 100 H, ocHoBhas P; m oOmas P
Harpy3Ky Ipy BAAaBIMBaHUU CTaJIbHOTO Imapuka ( mkana B) cocrasmstor P1 = 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 TBepAocTH o PokBesy — 4Mcio OTBIEUEHHOE U BbIPAXKaeTcs B YCIOBHBIX €MHUIIAX.

Pucynok 1- Cxema ompesiesieHus TBEPIOCTH BIaBIMBaHUEM aJIMa3HOTO KOHYca (Ha mpudope
Poxksemnna)

B 3aBucuMoOCTH OT TOro, NPUMEHSIOT JIU IIApPUK WIM aIMa3HbIM KOHYC, U OT Harpy3ku, Ipu
KOTOpO MpOBOJAT UcHbITaHue (T.€. 1o Kakoi mkane: B, C, unu A), ynciio TBepocTH 0003HAYaIOT
HPB, HPC, HPA.

Onpenenenue TBEpAOCTH Ha mpubope Tumna PokBeria nMeeT MUpPOKOe IPUMEHEHHUE, TaKk Kak
3TOT NPHOOP AaET BO3MOXKHOCTb UCHBITATh MATKHE, TBEPAbIE, a TAK)KE TBEPAbIC MaTepUAIIbI.

OTneyaTkd OT KOHYCa WM LIApUKa OYEHb MaJlbl, U MMO3TOMY MOKHO HCIHBITHIBATH TOTOBBIC
netanu 0e3 MX IOPYHM; HUCIBITAHHE JIETKO BBIOJHUMO M 3aHMMaeT Majo BPEMEHH (HECKOJbKO
CeKyHM); He TpeOyeTcsi HUKAKMX M3MEpPEHMH, M YHCIIO TBEPIOCTU UYUTAETCs NMPSMO Ha IIKase.
3HaueHus: TBepAOCTH Mo PokBemy MoryT ObITh IlepeBeieHbl B 3HaUeHHE TBEpJOCTH 10 bpunensio.
JInst ucnpiTaHusl HEOTBETCTBEHHBIX aeranei TBepaoctbio HPC 20 — 50 pomyckaercs npuMeHeHHe
HaKOHEYHHKA U3 TBEPAOTO CIUIABA.
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Tabnuma 3. Beibop Harpy3ku 1 HAKOHEYHHKA JJIST 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. U3yuntsb ycTpoiicTBo mpubdopa bpuHenss u MeToa UCIIBITaHUS METAJIIOB Ha TBEPAOCTD.

[Tpubop bpunemns mpeacraBiseT coOOW KOHCTPYKIUIO C PBIYAKHOH CHCTEMOU CO3TaHUS
UCIBITATEIbHBIX HArPY30K Yepe3 U3MEPUTENIbHYIO TOJIOBKY M HAHECEHHUE OTIleyaTka Ha oOpaslie.

HcnbiTanue Ha TBEpAOCTh MO BpUHEIUTI0O NMPOU3BOAUTCS BIABIMBAHMEM B HCIBITYEMBIH
oOpasel] CTaJbHOTO MIapuKa OIpPEIeJIeHHOr0 AuaMeTpa MOJ JEHCTBUEM 3aJaHHOW Harpy3Ku B
TEYEHHE ONPEEIIEHHOTO BPEMEHHU.

B pesynbTare BAaBIMBaHMA IIapHKa Ha IMOBEPXHOCTH oOOpas3la MOJIydaeTcsl OTIEeYaTOK
(nynka). OtHomenue Harpy3ku P, H kK NOBEpXHOCTH NOJIy4EHHOTO OTIeYaTka (IapoBOTO
cermenTa) F, MM“, naet uncno TBepaocTH, o6o3nayaemoe HB:

HB—P
" F

[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
orrevaTka d, To neaecoodpa3Ho BenuuuHy h, MM, BBIpa3HuTh Yepe3 AuaMeTphl mapuka D u
otneyarka d. Torzna 4ncio TBEpAOCTH MOXKHO ONPEAEIUTh, KakK:

2P
HB =
nD(D —VD? — d?

Haubonee pacnpoctpaHeHHbIM HpUOOPOM [UIsl MCIBITaHUS Ha TBEPAOCTh MO bpunemto
SIBJISIETCS. aBTOMATUYECKUN PBIYAXKHBIN IIpecc.

CxeMa aBTOMAaTHMYECKOTO PBIYaXXKHOI'O IIpecca MOKa3aHa Ha pucyHke 2. B BepxHel udactu
CTaHUHBI | UMeeTcs MINMUHENb 7, B KOTOPbIM BCTABISIETCS HAKOHEUYHUK € MapukoM 6. MoxeT ObITh
YCTaHOBJIEH OJMH U3 TPEX HAKOHEYHUKOB — C mapukoM auamerpoM 10; 5 nmm 2,5 mm. Cromuk 4
CIly’)KUT JJIsl YyCTAaHOBKM Ha HEM HCHBITBIBaeMoOro obpasma 5. BpaiieHneMm mo 4acoBoil cTpelnke
PYKOSTKH 15 mpHUBOIAT B IBM)KEHHME BHHT 3, KOTOPBIH, IEPEMEIASICh BBEPX, NOJHUMAET CTONHK 4,
u oOpaszen 5 npmwxkumaercs K mapuky 6. [lpu Bpamenun pykosatku 15 10 Tex mop, rnoka ykasareib
14 He cTaHeT MPOTUB PUCKH, MPYKUHA 8 CKMMAETCS A0 OTKAa3a M CO3/aeTcs MpeaBapuUTEIbHas
Harpy3ka 1000 H (100 krc). DOnexrpoxsurarens 13, KOTOpBIM BKJIHOYAIOT HA)KaTUEM KHOIIKH,
pacrnojoXkeHHOW cOOKy TIpecca, MPUBOJUT BO BpalleHue OdkcieHTpuk 2. Ilpu Bpamenun
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9KCLEHTpPHKA 2 MAaTyH 9, nepemenasch BHU3, ONycKaeT pbryar 10 U COEIMHEHHYIO C HUM MOJBECKY
11 ¢ rpy3amu 12, co3maBast 3THM Harpy3ky Ha IIapuK, KOTOPBIM BAaBiMBaeTcs B obpasem. [Ipu
JaJIbHENIIEM BpAIlEHUM IKCLUEHTpUKa 2 IAaTyH 9, mepemelnasch BBepX, NoAHMMAaeT peyar 10 u
nozaBecky 11 ¢ rpyzamu 12, cHumas 3TuM Harpysky c mapuka. Korpa peryar u nogsecka ¢ rpysamMu
JOCTUTHYT MCXOJHOIO IOJOXKEHHUS, aBTOMAaTHYECKH JAeTCsl CUTHAJ 3BOHKOM M BBIKIIFOYAETCS
AJIEKTPOJIBUTaTENb. BpallleHneM pyKoOsSTKH 15 mpOoTHB 4acoBOMl CTpENIKM OMyCKaroT cTojuk 4.B
3aBHCHMOCTH OT TPYy30B, YCTAaHOBJIEHHBIX Ha nojBecke 11, co3maercs pa3nuyHas Harpyska

PI/ICYHOK 2 - CxeMa aBTOMaTHYECKOrO PBIYAXKHOTO MMpecca JJIsd ONIPCACIICHUA TBEPAOCTU

Hlapuku paznuunoro quamerpa (D=10; 5 u 2,5 MM) NIpUMEHSIOT B 3aBUCUMOCTH OT TOJIIIUHBI
UCIBITBIBAEMOro MaTepuaina u Teepaoctu (B MIla) npencrasnennoii 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 2-3MeTaJUINYECKHUX IITH(OB Ha mpubdope bpunens:

a) YcTaHoBUTH Ha OJABECKY 11, B COOTBETCTBUU C PUCYHKOM 2, Tpy3bl 12,
COOTBETCTBYIOLIME 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 cToiuke. LleHTp oTnevarka 10/ KeH HaXOIUThHCS OT Kpas 00pasiia Ha pacCTOSTHUH He
MEHEE MaMeTpa mapuka.

d) Bpamenuem pykosiTku 15 1mo 9acoBOM CTpeNIKe MOJHITH CTOJIUK U MPUKATh 00pa3ell
5 K apuKy 6, MpoAoHKaTh BpallaTh pyKOATKY 15 10 Tex mop, moka ykasarenb 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 MOJy4YeHHBIM OTIIEYaTKOM.

Q) W3mepuTh NOy4eHHBIN OTIEYATOK.

h) OmnpenenuTs TBEPAOCTb.

Tabnuna 4 — Bei6op nuamerpa mapuka v Harpy3Kku

15



[Ipenensr Munumanbaa | CoOTHOIIIEHH
WU3MEPEHUS B | S TOJIMHA € MEXTY il Brigepxka
Marepuan €IMHUIIAX | UCIIBITYeMOT | Harpy3Kou P HamMerp 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
Yepuslie <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
Marepuainst Y CI0BHBIE UCIIBITAHUS [uamerp HB
o0pasios Tonmuna Harpy3ska Muamertp OTreYarka (enuHuI)
obpasnua HIapuKa

[Tonmy4yeHHBIN OTIEYaTOK M3MEPSAIOT ¢ MOMOIIBIO JIYMbl MJIM MHKPOCKONA B JBYX B3aUMHO
NEPIEHINKYISIPHBIX ~ HalmpaBJICHHUAX, JUAMETpP OTIedYaTKa OmpelenseTcs Kak CpeaHee
apupMeTHyecKkoe U3 JIBYX H3MepeHHil. Jlyma B COOTBETCTBMM C PUCYHKOM 3a, MMEET IIKaly, B
COOTBETCTBUM C PUCYHKOM 30, masioe neneHue kotopoil pasHo 0,1 mMMm. Jlymy HM>KHEH omopHOM
YacThI0 HAJO IJIOTHO YCTAaHOBUTh Ha MCIBITBIBAEMYIO MOBEPXHOCTb 00pa3la Haj OTIEeYaTKOM
(pucyHOK 4); eciu JIyma, He UMEET CHEeIMaIbHON JIAMITOYKH IS OCBEIICHHS TOBEPXHOCTH, BBIPE3
(OKHO) B HIDKHEH YacTH JIynbl oOpaTuTh K cBeTy. [loBopaunBas okyisip, HEOOXOJUMO TOOHUTHCH,
9TOOBI Kpasi oTIevaTka ObUTH PEe3KO OUYEPUCHBI.

3arem, mepeaBMras Jymy, HaJo OAWH Kpail OTIeYaTKa COBMECTUTh C HayalloM IIKajbl, B
COOTBETCTBHM C puUCyHKOM 5. [Ilpountarh JeleHHWe IIKadbl, C KOTOPHIM COBIAJaeT
MIPOTHBOIOJIOKHBIN Kpail oTrevarka. JlaHHbIi oTcueT U Oy/IeT COOTBETCTBOBAThH pa3Mepy AUaMeTpa
oTreyarka (Ha pucyHke 5 auamerp otneudatka d=4,30 mMm). 3arem nyny wid oOpasen Haao
NOBEpHYTh Ha 90° M U3MEPUTH TUAMETp OTIIeYaTKa BTOPOH pas.
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SRR
a) 5) a) 9)
Pucynok 3 — Jlyna quist u3mMepeHus Pucynok 4 -
OTIIEYaTKOB: IToso>xeHne Jynbl IPpY U3MEPEHUH OTIIEYaTKa:
a—BHEIIHUI BUJ; O—IIIKasa JIyTIbl a — MPaBUJILHOE OJIOKEHUE

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
CpeACTBaM HCI0JIb30BaHMsI 0Opa3oBarenbHoro noprana MI'TY.

Kputepuu onenkmn:

OrneHka MHIMBUAYATIBHBIX 00pa30BaTENIbHBIX JOCTH)KEHUH MO pe3yiabTaTaM MpOMEeXYTOYHON
aTTecTalluy IPOU3BOJAUTCA B COOTBETCTBUU C YHUBEPCAIBHOM 1IKAJION:

[Ipouent KauecTBeHHast O1leHKa WHIUBUYIbHBIX
pe3yNbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUI
(TpaBMJIBHEIX OTBETOB) | Oayut (0TMeTKa) | BepOalIbHBINH aHAIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJICTBOPUTEIHHO
meHee 70 2 HEYJIOBJICTBOPHTEIHLHO
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Tema 1. 2. JKese3oyriiepoaucroie U JeTHPOBAHHBIE CIIABbI

JlabGoparopHoe 3ansiTue Ne 3
HcciienoBanue MUKPOCTPYKTYPBI cTajiei

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

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BeIOMpaTh MaTepHalbl HA OCHOBE aHAJINM3a UX CBOWCTB JUIsl KOHKPETHOIO IPUMEHEHUs
IIpYU IPOU3BOJICTBE, pEMOHTE U MojepHUu3anuu JJCM;

V2. Ha3HauaTh CIOCOOBI M PEXKUMBbI YIPOUEHUS JIeTallell U CIIOCOObI X BOCCTAHOBIICHMS, IIPU
pemonTte JICM, ucXo/s U3 UX IKCIUTYyaTallMOHHOTO Ha3HAUYCHHS;

VYo 01.01pacnioznaBaTh 3ajauy u/win npoOieMy B NpopecCHOHATbHOM W/WIH COLUAIBLHOM
KOHTEKCTE;

VYo 01.02ananu3upoBats 3a7auy u/win npoOaeMy U BbLIENATh €€ COCTaBHbIE YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BbisBIsAT U 3(PQPEKTUBHO HCKaTh WHGPOpPMALMIO, HEOOXOIUMYIO JIsi pELIeHUs
3a]]auu W/WITH IPOOJIEMBI;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

Yo 01.060onpenensitb HEOOXOAUMBIE PECYPCHI;

Yo 01.07Bnanerb axkTyaJbHBIMH MeTOJaMHM paboThl B NPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3yibTaT U MOCIEACTBUS CBOUX ACHCTBUM (CAaMOCTOATEIHHO WM C
MIOMOIIBIO HACTAaBHUKA);

VYo 01.10yunTsIBaTh BpEMEHHBIE OIPAaHUUYEHHS U CPOKU MPHU PelIeHHH Mpo(ecCHOHANBHBIX
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 02.02onpenensitb HEOOX0AMMbIE HCTOUHUKH HH(OPMALINY;

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-IIPABOBOM  JOKyMEHTalluu B
po¢eCCuOHABHON JeATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensiTb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
camMo00pazoBaHMs;

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 04.04ncrons30BaTh HABBIKM YIIPABICHHS NPOEKTAMH B PACIPENEICHUN PECYPCOB U
(dbopmupoBaHUHU TpaduKa BHIITOIHEHUS 3a/1a4;

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

Yo 05.03npuMeHATh TEXHUKH W TpueMbl d((HEKTUBHOTO 0OmIEeHUs] B MpodhecCHOHATBHON
JESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHATbHOCTH, OCYIIECTBIATH pPabOTy C COOJIIOJIGHUEM MPHUHIIUIIOB
OepeKIIMBOTO TIPOU3BOICTBA;

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

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

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

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

Yo 09.0lmpumensatp  cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIi  PEIICHHS
npodeccnoHanbHbIX 3a7a4; MpodeccuoHalbHbIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

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

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

MarepuanbHoe o0ecniedyeHue: oOecreyeHue: MeTauiorpaguiyeckue MHUKPOCKOIBI U
KOJUIEKLIIMY MUKPOLLIU(OB, KapaHAalll, JIACTHK.

3aganme:

N3y4nTh MEUKPOCTPYKTYPY IUTH(OB TUIIOBBIX CILIABOB

Ilopsinok BbINOJIHEHHS PadOTHI:

1. O3HaKOMUTBCA C YCTPOMCTBOM M paboToil MmuKpockoma. [l paccMoTpeHus
MUKpPOCTPYKTYpBHl ~HIIK(, 3alpeccOBaHHBI B IUIACTUIMH HAa CTEKJISHHOW  IUIACTHUHKE,
YCTaHABIIMBAETCS HA MPEIMETHBIN CTOJIMK MHUKPOCKOTIA.

2. [Tocne BKJIIOYEHHMS MCTOYHMKA CBETa MPOBOAMTCS HaBOJKAa Ha (POKyC cHayama c
MTOMOIUIbI0 MAaKPOBUHTA, a 3aTeM 00Jie€ TOYHO MUKPOBHUHTOM.

3. Jlanee m3ydaeTcss MUKPOCTPYKTYpa HUTH(OB TUMOBBIX CILIABOB, OMUCAHUE KOTOPHIX
IAHO B TaOJIHIIE.

4. C moMOIIpI0 OMHCAaHUS, CXEM MHUKPOCTPYKTYp (pHC. 5) W Haxoaduuxcs B
naboparopun ¢Gotorpadguil yCTaHABJIMBAIOT, KaKWE CTPYKTYPHBIE COCTABJISIONINE MMEET KaKIbId
oOpa3zel], HaMMEeHOBaHHE, COCTaB U CTPYKTYPHBIH KJiacc.

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

dopma npeacTaBiaeHus pe3yJabrara:

OdopmrnenHas paboTa IpeaocTaBseTcs] MPENoAaBaTeI0 Ha MPOBEPKY B TETpajau, WIH IO
CpeAcTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHoro nmoprana MI'TY.

Kpurepum ouenku:

OrneHka MHIMBUYaTbHBIX 00pa30BaTENbHBIX JOCTHKEHH TIO pe3ylIbTaTaM MPOMEKYTOUHOM
aTTecTaluy IPOU3BOJAUTCSA B COOTBETCTBUU C YHUBEPCAIBLHOM IIKAIOMN:

[Ipouent KauecTBeHHast O1leHKa WHIUBUYAJIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKEHUHN
(IpaBHJIBHBIX OTBETOB) | Oayut (0TMeTKa) | BepOalbHBINH aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIO

19



70 + 79 3 YIOBJIETBOPUTEIIHHO

menee 70 2 HEYJOBJIETBOPUTEILHO
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Tema 1. 2. JKese3oyriiepoaucrsie U JerTHPOBAHHBIE CIIABbI

JlaGopaTopHoe 3aHsiTue Ne 4
HccenenoBanne MUKPOCTPYKTYPBI YYT'YHOB.

Heab: N3yunts kinaccudukaiuio, MUKPOCTPYKTYPY, CBOICTBA U Ha3HAYEHUE YYTYHOB.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BeIOMpaTh MaTepHalbl HA OCHOBE aHAJIM3a UX CBOWCTB JUIsl KOHKPETHOTO MPHUMEHEHHS
IIpU NIPOU3BOJICTBE, peMOHTE U MojepHu3anuu JJCM;

V2. Ha3HauaTh CIOCOOBI M PEXKUMBbI YIPOUEHUS JIeTallell U CIIOCOObI X BOCCTAHOBIICHMS, IIPU
pemonTte JICM, ucXo/s U3 UX IKCIUTYyaTallMOHHOTO Ha3HAUYCHHS;

VYo 01.01pacno3naBath 3ajauy W/win npoOieMy B Mpo(ecCHOHATBHOM H/UIM COLUAIBHOM
KOHTEKCTE;

VYo 01.02ananu3upoBats 3a7auy u/win npoOaeMy U BbLIENATh €€ COCTaBHbIE YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BbisBIsAT U 3(PQPEKTUBHO HCKaTh WHGPOpPMALMIO, HEOOXOIUMYIO JIsi pELIeHUs
3a]]auu W/WITH IPOOJIEMBI;

Vo 01.05cocTaBnaTh I1aH JCHCTBHIA;

Yo 01.060npenenste HEOOXOAMMBIE PECYPCHI;

Yo 01.07Bnanerb axkTyaJbHBIMH MeTOJaMHM paboThl B NPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3ynbTaT U MOCIEACTBUS CBOUX JCHCTBUU (CaMOCTOSTEIBHO WIIU C
MIOMOIIBIO HACTAaBHUKA);

VYo 01.10yunTsiBaTh BPEMEHHBIE OIPAaHHUYEHHS U CPOKU MPHU PelIeHUH Mpo(ecCHOHANbHBIX
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 02.060hopMISTh pe3yiabTaThl OKUCKA;

Yo  03.0lompenenars  akTyaJbHOCTb ~ HOPMAaTUBHO-IIPABOBOM  JOKyMEHTalluu B
po¢eCCuOHABHON JeATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensitb W BbICTpauBaTh TPAEKTOPUU NPO(ECCHOHANBHOTO Ppa3BUTHUS U
caMo00pazoBaHMs;

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 YNPABICHHUS NPOEKTAMH B PACIPEICICHUU PECYPCOB M
(dbopmupoBaHUHU TpaduKa BHIITOIHEHUS 3a/1a4;

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

Yo 05.03nmpuMeHATh TEXHUKH W TpueMbl 3(P(HEKTUBHOTO OOImIEeHHsS B MPpodecCHOHATHHOM
JESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBIIATH pPabOTy C COONIOJICHHEM MPHUHIIUIIOB
OepeKIIMBOTO TIPOU3BOICTBA;

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

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

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

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

Yo 09.0lmpumenstb  cpeactBa  MHMOPMALMOHHBIX  TEXHOJIOTHMM I pelieHus
npodeccnoHaNbHbIX 33aa4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

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

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

MarepuanbHoe o0ecniedyeHue: oOecreyeHue: MeTauiorpaguiyeckue MHUKPOCKOIBI U
KOJUIEKLIIMY MUKPOLLIU(OB, KapaHAalll, JIACTHK.

3ananue:

N3y4uTh MUKPOCTPYKTYPY NUIH(DOB TUTIOBBIX IyTYHOB

Ilopsinok BbINOJIHEHHS PadOTHI:

1. O3HaKOMUTBCA C YCTPOMCTBOM M paboToil MmuKpockoma. [l paccMoTpeHus
MUKpPOCTPYKTYpBHl ~HIIK(, 3alpeccOBaHHBI B IUIACTUIMH HAa CTEKJISHHOW  IUIACTHUHKE,
YCTaHABIIMBAETCS HA MPEIMETHBIN CTOJIUK MHUKPOCKOTIA.

2. [Tocne BKJIIOYEHHMS] MCTOYHUKA CBETa MPOBOAMTCA HaBOJKa Ha (OKyC CHayama C
MTOMOIUIbI0 MAaKPOBHHTA, a 3aTeM 00Jie€ TOUHO MUKPOBHUHTOM.

3. Jlanee m3ydaeTcss MUKPOCTPYKTYpa HUTH(OB TUMOBBIX CILIABOB, OMUCAHUE KOTOPHIX
IAHO B TaOJIHIIE.

4. C moMOIIpI0 OMHCAaHUS, CXEM MHUKPOCTPYKTYp (pHC. 5) W Haxoaduuxcs B
naboparopun Gotorpaduil ycTaHABIMBAIOT, KaKU€ CTPYKTYPHBIE COCTABJISIIONINE WMEET KaXKIbIi
oOpa3zel], HaMMEeHOBaHHE, COCTaB U CTPYKTYPHBIH KJiacc.

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

dopma npeacTaBiaeHus pe3yJabrara:

Odopmrnennas paboTa IpeaocTaBisieTcs] MPEnoiaBaTeIo Ha MPOBEPKY B TETPaau, WIM IO
CpeAcTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHoro nmoprana MI'TY.

Kpurepum ouenku:

OrneHka MHIMBUYaTbHBIX 00pa30BaTENbHBIX JOCTHKEHH TIO pe3ylIbTaTaM MPOMEKYTOUHOM
aTTecTaluy IPOU3BOJAUTCSA B COOTBETCTBUU C YHUBEPCAIBLHOM IIKAIOMN:

[Ipouent KauecTBeHHast O1leHKa WHIUBUYAJIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKEHUHN
(IpaBHJIBHBIX OTBETOB) | Oayut (0TMeTKa) | BepOasIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
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70 + 79 3 YIOBJIETBOPUTEIIHHO

menee 70 2 HEYJOBJIETBOPUTEILHO
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Tema 1. 2. JKese3oyriiepoaucroie U JJerHPOBAaHHbIE CIVIABBI

IIpakTnyeckoe 3ansaTue Ne 1

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

Henb: M3yunTh IuarpaMMmy COCTOSIHHS XKEJI€30-yIJIepoJl, IPOAHAIN3UPOBATh MPEBPAILECHUS,
IIPOUCXOJIAIINE B CIJIaBaxX Ipu 00pa3oBaHUU (a3 U CTPYKTYp

Beinosinus patdory, Bel Oyaere:

ymemp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a UX CBOWCTB JUISI KOHKPETHOTO MPUMEHEHUS
MIpY MPOU3BOACTBE, peMOHTE U MojiepHu3annu JICM;

V2. Ha3HAyYaTh CIIOCOOBI M PEXKUMBI YIIPOUEHHS JIeTalleil ¥ CctoCOOBl UX BOCCTAHOBIICHHUS, IIPH
pemonte JICM, ucxons U3 UX 3KCIIyaTallMOHHOTO Ha3HAYECHUS;

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 3aa4u;

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

Vo 01.05cocTaBisaTh I1aH JICHCTBUIT;

Yo 01.060npenensiTb HEOOXOAUMBIE PECYPCHI;

Yo 01.07BmameTp axkTyalbHBIMH METOJAaMH pabOThl B TNPO(EeCCHOHANTBHON M CMEXHBIX
chepax;

VYo 01.08peann30BbIBaTH COCTABIICHHBIN TIJIaH;

Y001.09  oueHuBarh pe3ynbTaT U MOCIEACTBUS CBOMX JNEHCTBUI (CaMOCTOATENBHO MIIH C
MIOMOIIBIO HACTAaBHUKA);

Yo 01.10yunTsIBaTh BpEMEHHBIC OTpAaHUYEHUS W CPOKH TPU PElIeHHH Mpo(ecCHOHATBHBIX
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 TTOUCKA; CTPYKTYPHUPOBATH MOTy4aeMyr0 HH(OPMAIIHIO;

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-TIPAaBOBOM  JOKyMEHTalluu B
npoeCcCHOHATLHOMN 1EeATEIbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HAYIHYIO MPO(HEeCCHOHATBHYIO TEPMHUHOJIOTHIO;

Yo 03.03onpenensTb W BBICTpAaUBaTh TPAEGKTOPUH MPOPECCHOHATBHOTO PpA3BUTHS U
camMmo00pa3oBaHus,

Yo 04.01oprann3oBbIBaTh pabOTy KOJJIEKTUBA U KOMaH/IbI;

Yo 04.02B3auMozeiicTBOBaTh C KOJUIETaMH, pPYKOBOJACTBOM, KIMEHTaMH B  XOJE
npoeCCHOHATILHOMN 1eATeNbHOCTH;

VYo 04.033¢ddextrBHO paboTaTh B KOMaH/IE,

Yo 04.04ucnionp3oBaTh HABBIKM YIPaBIEHHUS INPOEKTaMH B PACIpeesieHUH PECypcoB U
dhopmupoBanuy rpaduka BHITOTHEHUS 3a/1a4;

24



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

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pa00YeM KOJUICKTHBE;

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

VY0 07.01cob6mr0aaTh HOPMBI SKOJIOTHYECKOM 0€301TaCHOCTH;

Yo 07.02ompenensTh HaMpaBICHUS PECypcocOepekeHus B paMmkax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPA0OTy C COOJNIIOJIGHHEM NPUHIIUIIOB
OepeKIIMBOTO TIPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JICSITEIIBHOCTh C Y4YE€TOM 3HAaHMH 00
W3MCHECHUHU KIIMMATHYECKUX YCIOBUN PETHOHA,

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwmme M pecypcocOeperaronye TEXHOJOTUH B
poheCCUOHATILHOM IeATEFHOCTH 110 CIICIUATIbHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBiarh anroput™M JEHCTBUN NpU Ype3BbIYAMHON CUTyallud U OIpPEAEATh
HEO0OXOIUMBIE PECYPCHI AJisl €€ YCTpaHEHUS;

Yo 09.0lmpumensarp cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIsi  PEIICHHS
npodeccuoHaNbHbIX 33a1a4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MMPOTrPAMMHOE 00ECTICUCHUE;

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

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

MartepuanbHoe obecnedeHHe: MOCAJI0YHBIE MECTA M0 KOJIWYECTBY 0Oydaromuxcs; padouee
MECTO IIpenoaBaTesis; KOHCIEKT JIEKIUI, HHTEpPHET-PECYpPChl, TUHEIKA, KapaH/alll, JTaCTUK.

3ananue:

1 U3yunuts nuarpammy.

21lo pmarpamme «Fe-C» mpoBecTH aHalu3 cIjlaBa C COAEpP)KaHHMEM yriepojaa Iio
WHJUBUIYAIBHOMY 33JIaHUIO.

30mnucarth mpoIEecchl, XapaKTePU3yIOIINe OCHOBHBIE 00JIACTH TUArPaMMBI.

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

3 OxapakTepu30BaTh ClICAyIOIICe:

—HE00XOJMMOCTb UCIOJIb30BAHUS AUArPAMMBbI JKEJIe30-yIIIepos;

—das3sl B cucTeMe Kene30-yriepo/;

—CTPYKTYPHBIE COCTABIISIOLINE CUCTEMBI KEJIE30-yTIIEPOL;

—OCHOBHBI€ JINHUH, H300pa’keHHbIE HA AUarpaMMe;

—OCHOBHBIE TOUKH, 0003HAYEHHbIE HAa TUarpaMME;

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
OXJIQXKICHHUS [UTs CIUIaBa C yKa3aHHBIM B Tabuuie 5 comepikanueM yriepoaa (puc.”).

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

8 Pe3ynbTaThl UCCIIEIOBAHMIA 3aHECUTE B TETPAIb
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t°C

- KIIKH
CILIAR

1420 [~

- MK CInag +
L[EMEHTHT

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

- IIeM eHTHT +
nemebyput (II+IT)

L

Puc.7. IIpumep odopmiieHrs TOCTPOCHUS KPUBOI OXJIaXACHUS IS 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 npeacTaBiaeHusd pe3yabrara:

Odopmiiennas paboTa IpeAOCTaBIAETCS MPENOAaBaTeN0 Ha MPOBEPKY B TETPaaH, WIU IO
CpeACcTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHoro noprana MI'TY.

Kpurepum ouenku:

OreHka MHIMBUAYAIBHBIX 00pa30BaTEIbHBIX JOCTH)KEHUH MO pe3yiabTaTaM MPOMEXYTOYHON
aTTECTal[My NIPOU3BOANTCS B COOTBETCTBUH C YHUBEPCAIBHOM IIKAJION:

KauecTBeHHast OlleHKa WHANBUAYaTbHBIX
[TponeHT pe3ybTaTUBHOCTH .
00pa3oBaTeNbHBIX TOCTHKCHUI
(MpaBUIILHBIX OTBETOB) »
Oasm (OTMETKA) BepOaTHHBIN aHAJIOT
90 + 100 5 OTIIUYHO
80 + 89 4 XOpOIIO
70 +79 3 YJIOBJIETBOPUTEIHHO
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Menee 70 2 HEYJOBJIETBOPUTEIHHO
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Tema 1. 2. JKese3oyriiepoaucroie U JeTHPOBAHHBIE CIIABbI

IIpakTuyeckoe 3ansaTHe Ne 2
OnpenesieHne OCHOBHBIX CBOWCTB YYT'YHOB 10 KX MapKaM

Ilesb: onpenenuTs CBONCTBA, XUMHUYECKUII COCTaB, CTPYKTYPY M Ha3Hau€HHUE YyT'yHOB I10 MX
MapKam.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BeIOMpaTh MaTepHalbl HA OCHOBE aHAJINM3a UX CBOWCTB JUIsl KOHKPETHOIO IPUMEHEHUs
IIpYU IPOU3BOJICTBE, pEMOHTE U MojaepHu3auuu JJCM;

V2. Ha3HauaTh CIOCOOBI M PEXKUMBbI YIPOUEHUS JIeTallell U CIIOCOObI X BOCCTAHOBIICHMS, IIPU
pemonTte JICM, ucXo/s U3 UX IKCIUTYyaTallMOHHOTO Ha3HAUYCHHS;

VYo 01.01pacnioznaBaTh 3ajauy u/win npoOieMy B NpopecCHOHATbHOM W/WIH COLUAIBLHOM
KOHTEKCTE;

VYo 01.02ananu3upoBats 3a7auy u/win npoOaeMy U BbIIENATh €€ COCTaBHbIE YacCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BbisBIsAT U 3(PQPEKTUBHO HCKaTh WHGPOpPMALMIO, HEOOXOIUMYIO JIsi pELIeHUs
3a]]auu W/WITH IPOOJIEMBI;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

VYo 01.060onpenensitb HEOOXOAUMBIE PECYPCHI;

Yo 01.07Bnanerb axkTyaJbHBIMH MeTOJaMHM paboThl B NPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3yibTaT U MOCIEACTBUS CBOUX ACHCTBUM (CAaMOCTOATEIHHO WM C
MIOMOIIBIO HACTAaBHUKA);

VYo 01.10yunTsIBaTh BpEMEHHBIE OIPAaHUYEHUS U CPOKU MPHU pelIeHHH Mpo(ecCHOHATBHBIX
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¢eCCuOHABHON JeATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensiTb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
caMo00pazoBaHMs;

VYo 04.01opranu3oBbiBaTh 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 BHIITOIHEHUS 3a/1a4;

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

Yo 05.03nmpuMeHATh TEXHUKH W TpueMbl 3(P(HEKTUBHOTO OOImIeHHs B MpodecCHOHATBLHON
NEeSATEeIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAa0OTy C COOJNIIOIGHHEM NPUHIIUIIOB
OepeKIIMBOTO TIPOU3BO/ICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATCIBHOCTh C YYETOM 3HaHUW 00
W3MCHECHUU KIIMMATHYECKUX YCIIOBUN PETHOHA,

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwimume M pecypcocOeperaronye TEXHOJOTUH B
poheCCUOHATILHOM IeATEFHOCTH 110 CIICIUATbHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

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

Yo 09.0lmpumensatp  cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIi  PEIICHHS
npodeccnoHanbHbIX 3a7a4; MpodeccnoHalbHbBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

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

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

MarepuanbHoe obecnedeHHe: MOCAI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO IIpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEpPHET-PECYPChl, TUHENKa, KapaH/alll, JTaCTUK.

3aganme:

1. PacmmdpoBarh MapKu 9yTryHOB 10 HHIWBHyaTLHOMY 3aaHHIO.

2. Jlns xaxmoil Mapku BBIIHCATh CTPYKTYPY, CBOWCTBA U MPUMEHEHUE.

Kpartkne Teoperudeckne cBeieHUs:

Ilopsinok BbINOJIHEHHS Pa0OTHI:

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

2 PacmmdpoBaTh MapKu 9yryHa 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; BY 50
5 CY 30; K4 45-6; BY 50 20 CU 15; K4 30-6; BU 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. Pe3ynbTaThl MpakTHUECKOU pabOThI
Mapxka CrpykTypa CgoiicTBa [Ipumenenue

dopma npeacTaBiaeHns pe3yJabTara:

Odopmnennas paboTa ImpeaocTaBisieTcsl MPENoAaBaTeIo Ha MPOBEPKY B TETpald, WIH IO
CpeJlicTBaM HCIOJIb30BaHUs oOpa3zoBarenbHoro noprana MI'TY.

Kpurepun oneHku:

OneHka MHIMBUAYATBHBIX 00pa30BaTENbHBIX JOCTH)KEHUH 1O pe3ylbTaTaM MPOMEXYTOYHOH
aTTecTaluy IPOU3BOJAUTCA B COOTBETCTBUU C YHUBEPCAIBLHOM 1IKAJIOMN:

[Ipouent KauecTBeHHas OLlEHKA MHIUBUYAIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENIbHBIX TOCTHKEHUIN
(mpaBUIIBHBIX 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
OnpenesieHue OCHOBHBIX CBOVCTB YIJIEPOAUCTBIX CTAJIEH 10 UX MapKaM

Iesb: onpenenuTb XMMUYECKHH COCTaB, CBOMCTBA U IPUMEHEHUE YIIIEPOAUCTBIX CTaJeH Mo
UX MapKaM.

Beinosinus patdory, Bel Oyaere:

ymemp:

V1. BeIOMpaTh MaTepHaibl HA OCHOBE aHAIM3a UX CBOWCTB JUISI KOHKPETHOTO MPUMEHEHUS
MpY MPOU3BOJCTBE, peMOHTE U MojaepHu3anuu JICM;

V2. HazHAuaTh CIIOCOOBI M PEKUMBI YIIPOUCHHS JIeTaleil U crtocoObl X BOCCTAHOBJICHUS, TIPU
pemonte JICM, ucxons U3 UX 3KCIIyaTallMOHHOTO Ha3HAYECHUS;

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

Yo 01.02aHanu3upoBath 3a1a4y |/WIA TPOOJIEMY H BBIACIATH €€ COCTaBHBIC YaCTH;

VYo 01.03onpenensaTs Tarbl pelieHus 3a1a4u;

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

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  oueHuBarh pe3ynbTaT U MOCIEACTBUS CBOMX JNEHCTBUI (CaMOCTOATENBHO MIIH C
MIOMOIIBIO HACTAaBHUKA);

Yo 01.10yunTsIBaTh BpEMEHHBIE OTpAaHUYEHUS W CPOKH TPU pelIeHHH MpoQecCHOHATBHBIX
3ajau;

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

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

VYo 02.02onpenensath HEOOXOAUMMbIE HCTOYHUKH HH(pOPMAIIUH;

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  akTyaJlbHOCTb  HOPMAaTHUBHO-TIPAaBOBOM  JOKyMEHTallud B
npoeCCHOHATILHOMN 1eATeNbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HAYIHYIO MPO(HEeCCHOHATBHYIO TEPMHUHOJIOTHIO;

Yo 03.03onpenensTb W BBICTpAaUBaTh TPAEGKTOPUH MPOPECCHOHATBHOTO PpA3BUTHS U
camMmo00pa3oBaHus,

Yo 04.01opranu3oBbIBaTh pabOTy KOJJIEKTUBA U KOMaH/IbI;

Yo 04.02B3auMoneiicTBOBaTh C KOJJIEraMH, pYKOBOJACTBOM, KIMEHTAMHM B  XOJE
npoeCCHOHATILHOMN 1eATeNbHOCTH;

VYo 04.033¢ddextrBHO paboTaTh B KOMaH/IE,

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

Yo 05.02nposiBIATh TOJIEPAHTHOCTH B pa00YeM KOJUICKTHBE;

Yo 05.03npuMeHATh TEXHUKH W TMpueMbl 3(P(HEKTUBHOTO OOImIeHHS B HpodecCHOHATBLHON
NEeSTeIbHOCTH;

VY0 07.01cobmr01aTh HOPMBI SKOJIOTUUECKON O€30MaCHOCTH;

Yo 07.02ompenensTh HaMpaBICHUS PECypcocOepekeHus B paMmkax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPA0OTy C COOJNIIOJIGHHEM NPUHIIUIIOB
OepeKIIMBOTO IPOU3BOICTBA;

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

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwmme M pecypcocOeperaronye TEXHOJOTUH B
poheCCUOHATILHOM IeATEFHOCTH 110 CIICIUATbHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBiiTh anroput™m JIEHCTBUI NpU Ype3BbIYAMHON CUTyallud U OIpPEAEIATh
HEO0OXOIUMBIE PECYPCHI AJisl €€ YCTpaHEHUS;

Yo 09.0lmpumensarp cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIsi  PEIICHHS
npodeccnoHanbHbIX 3a7a4; MpodeccuoHalbHbBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MMPOTrPAMMHOE 00ECTICUCHUE;

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

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

MartepuanbHoe obecnedeHHe: MOCAJI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO IIpenoaBaTesis; KOHCIEKT JIEKIUI, HHTEpPHET-PECYpPChl, TUHEIKA, KapaH/alll, JTaCTUK.

3aganue:

1. PacmmdpoBath MapKu YrIepOJUCTBIX CTaTCH.

2. Jlns xaxIoit MapKu BBIICATH CBOMCTBA M IIPUMEHEHHE.

IHopsaok BbINOJIHEHUS PA0OTHI:

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

2 Pacmm¢poBaTh 3a1aHHBIE MAPKHU YTIIEPOIUCTHIX CTAJIEH.

3 JIns kaxxmoil MapKu BBITKMCATh CBOMCTBA M IpHUMeHeHue. Pe3yiabTar opopMUTH B BHIE
TaOTHIBI.

Tabnuma 9. BapuaHTs! 3a1anuii

Bapuanr 3aanue

1 Ct0 BCr2mc | BCr5xn | 05km 25 60T V7 V10A
2 Crlkno BCt3ct | BCr4mnc | 08 30 70T V8 V11A
3 Ct2mc bCr4 BCr3cn | O8km 35 75T V9 V12A
4 Cr3cn BCt5xn | BCt2 08mc 40 80T V10 V13A
5 Cr4 BCté6mc | BCrlxko | 10 45 65I" Vi1 V7A
6 Ct5kn BCt0 BCrd4cn | 10k 50 60I" V12 V8A
7 Crb6I11c BCrlcn | BCt3 10mc 55 70T V13 V9A
8 Ct0 BCt2T’ 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 60T V10A V13
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12 Crdnc BCt6 BCr3km | 20 80 70T V11A V7
13 Ct5cn BCt0 BCrlnc | 20km 25 75" VI2A V8
14 Ct6 BCrlnc | BCt2cn | 20mc 30 80I° V13A Y9
15 Ct0 BCt2cn | BC15 05km 35 65T v7 V11A
16 Crlmc BC13 BCt2xn | 08 40 60I" V8 VI12A
17 Ct2cn bCt4kn | BCr3nc | O8km 45 70I" Y9 VI3A
18 Ct3 BCr5mc | BCtd4kn | 08mc 50 75T Y10 V7A
19 Cr4xn BCt6cnn | BCrl 10 55 80I° Vi1 V8A
20 Ct5mc BCt0 BCrlkn | 10km 60 65I" V12 Y9A
21 Cr6cn BCrl BCt2mnc | 10mc 65 60I" V13 V10A
22 Ct0 BCt2xn | BCt3cn | 15 70 70T V7A Vi1
23 Crl BCt3nc | BCt4xn | 15kno 75 75T V8A V12
24 Ct2kxn BCr4cn | BCt5 151c 80 80I° VoA V13
25 Cr31mc BCt5 BCrlcn | 18kxn 25 65T V10A V7
26 Cr4cn bCr6kn | 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 BCr2cn | BCr5mce | 05km 45 80T V7 V11A
30 Crlmc BCt3kn | BCr4cn | 08mc 50 65T V8 VI2A
Ta6muna 10. Pe3ynpTaTsl mpakTHUecKoil paboTHI.
Mapka CaolicTBa [Ipumenenue

®opma mpeacTaBieHus pe3yJbTara:

Odopmiiernas paboTa TpenOCTaBISETCs MPENOAaBaTENI0 HA MPOBEPKY B TETPAIU, WU TIO

CpeZCcTBaM HCIOJIb30BaHMsI 0Opa3oBaresnbHoro noprana MI'TY.

Kpurepuu onenkmn:

OHGHKa HHAWBUAYAJIbHBIX O6pa3OBaTCHBHLIX JOCTYKEHHH 110 pe3yiibTaTaM HpOMC)KYTOqHOﬁ

aTTeCTal NpOU3BOJUTCA B COOTBETCTBUU C yHI/IBepcaJ'II)HOI\/JI IIKAJIOMN:

ITponent KavecTBeHHast OlIeHKa WHAWBUYaIbHBIX
pe3yIBTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKCHUH
(IpaBHJIBHBIX OTBETOB) | Oayut (0TMeTKa) | BepOaJIbHBINH aHAIOT
90 + 100 S) OTJINYHO
80 + 89 4 XOpOIIIO
70 +~ 79 3 YJIOBJIETBOPUTEIBHO
meHee 70 2 HEYJIOBJICTBOPHTEIHLHO
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Tema 1. 2. JKese3oyriiepoaucroie U JeTHPOBAHHBIE CIIABbI

IIpakTHyeckoe 3ansaTue Ne 4
OnpenesieHne 0CHOBHBIX CBOMCTB JIETMPOBAHHBIX CTaJIell 10 X MapKaM.

Iesb: onpenenuT XMMUYECKHI COCTaB, CBOWCTBA U IIPUMEHEHUE YIIIEPOIUCTBIX CTaJeH Mo
UX MapKaM.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BeIOMpaTh MaTepHalbl HA OCHOBE aHAJINM3a UX CBOWCTB JUIsl KOHKPETHOIO IPUMEHEHUs
IIpYU IPOU3BOJICTBE, pEMOHTE U MojaepHu3auuu JJCM;

V2. Ha3HauaTh CIOCOOBI M PEXKUMBbI YIPOUEHUS JIeTallell U CIIOCOObI X BOCCTAHOBIICHMS, IIPU
pemonTte JICM, ucXo/s U3 UX IKCIUTYyaTallMOHHOTO Ha3HAUYCHHS;

VYo 01.01pacnioznaBaTh 3ajauy u/win npoOieMy B NpopecCHOHATbHOM W/WIH COLUAIBLHOM
KOHTEKCTE;

VYo 01.02ananu3upoBats 3a7auy u/win npoOaeMy U BbIIENATh €€ COCTaBHbIE YacCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BbisBIsAT U 3(PQPEKTUBHO HCKaTh WHGPOpPMALMIO, HEOOXOIUMYIO JIsi pELIeHUs
3a]]auu W/WITH IPOOJIEMBI;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

VYo 01.060onpenensitb HEOOXOAUMBIE PECYPCHI;

Yo 01.07Bnanerb axkTyaJbHBIMH MeTOJaMHM paboThl B NPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3yibTaT U MOCIEACTBUS CBOUX ACHCTBUM (CAaMOCTOATEIHHO WM C
MIOMOIIBIO HACTAaBHUKA);

VYo 01.10yunTsIBaTh BpEMEHHBIE OIPAaHUYEHUS U CPOKU MPHU pelIeHHH Mpo(ecCHOHATBHBIX
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¢eCCuOHABHON JeATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensiTb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
caMo00pazoBaHMs;

VYo 04.01opranu3oBbiBaTh 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 BHIITOIHEHUS 3a/1a4;

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

Yo 05.03nmpuMeHATh TEXHUKH W TpueMbl 3(P(HEKTUBHOTO OOImIeHHs B MpodecCHOHATBLHON
NEeSATEeIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAa0OTy C COOJNIIOIGHHEM NPUHIIUIIOB
OepeKIIMBOTO TIPOU3BO/ICTBA;

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

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwimume M pecypcocOeperaronye TEXHOJOTUH B
poheCCUOHATILHOM IeATEFHOCTH 110 CIICIUATbHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

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

Yo 09.0lmpumensatp  cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIi  PEIICHHS
npodeccnoHanbHbIX 3a7a4; MpodeccnoHalbHbBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

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

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

MarepuanbHoe obecnedeHHe: MOCAI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO MPEToaBaTesl; KOHCIEKT JICKIIUN, HHTEPHET-PECYPCHI, IMHEWKA, KapaHJalll, JacTHK.

3aganme:

PacmmpoBaTh Mapku JIeTHpOBaHHBIX CTaJICH

Ilopsinok BbINOJIHEHHS PadOTHI:

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

2 Pacmm¢poBaTh MapKu cTasiei COTTIAaCHO BapUAHTY.

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

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 75XCMD B2® P6K10

9 45172 60C2A 20XT'CD 7X3 P12d3

10 38XA 35I°C 10I2B6/1 X12M P6MS5dD3
11 45X 18XIT'T 1512CD/1 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 20XTHP 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.

Mapka CaoiicTBa IIpumenenune

(I)opMa NMpeacraBjJacHusd pedyjabTara:

Odopmrnennas paboTa ImpeaoCTaBIseTCS MPENOAaBaTeIl0 Ha MPOBEPKY B TETpald, WIH IO

CpelicTBaM MCMOJIb30BaHUs oOpa3zoBarenbHoro noprana MI'TY.

Kpurepun oneHku:

OneHka MHIMBUYaJIbHBIX 00pa30BaTENbHbIX JOCTHKEHUN IO pe3yibTaTaM NPOMEKYTOUYHON

aTTeCTalliy IIPOU3BOJUTCS B COOTBETCTBUM C YHHBepcaHLHOﬁ IIKAJIOM:

ITponeHt KagecTBeHHast OlIeHKa WHAWBUYaIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHIKCHUH
(IpaBHJIBHBIX OTBETOB) | Gayut (oTMeTKa) | BepOAIBHBIN 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

Heuab: M3yunuTh KIACCUPUKALMIO, MHUKPOCTPYKTYpPY, CBOMCTBAa M HA3HAUYE€HUE THUIIOBBIX
L[BETHBIX CIVIABOB MAIIMHOCTPOEHMS.

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BeIOMpaTh MaTepHalbl HA OCHOBE aHAJINM3a UX CBOWCTB JUIsl KOHKPETHOIO IPUMEHEHUs
IIpU NIPOU3BOJICTBE, peMOHTE U MojepHu3anuu JJCM;

V2. Ha3HauaTh CIOCOOBI ¥ PEXKUMBI YIIPOUEHUS JieTallell U cliocOObI X BOCCTaHOBIICHUS, IIPU
pemonTte JICM, ucXo/s U3 UX IKCIUTYyaTallMOHHOTO Ha3HAUYCHHS;

VYo 01.01pacnioznaBaTh 3ajauy u/win npoOieMy B NpopecCHOHATbHOM W/WIH COLUAIBLHOM
KOHTEKCTE;

VYo 01.02ananu3upoBats 3a7auy u/win npoOaeMy U BbLIENATh €€ COCTaBHbIE YaCTH;

Yo 01.03onpenensts 3Tanbl peleHus 3a1auu;

Yo 01.04BbisBIsAT U 3(PQPEKTUBHO HCKaTh WHGPOpPMALMIO, HEOOXOIUMYIO JIsi pELIeHUs
3a]]auu W/WITH IPOOJIEMBI;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

Yo 01.060npenenste HEOOXOAMMBIE PECYPCHI;

Yo 01.07BnaneTh axkTyaJbHbBIMH METOJaMH pabOThl B NPO(ECCHOHANBHOM M CMEXKHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3yibTaT U MOCIEACTBUS CBOUX ACHCTBUM (CAaMOCTOATEIHHO WM C
MIOMOIIBIO HACTAaBHUKA);

VYo 01.10yunTsiBaTh BPEMEHHBIE OIPAaHHUYEHHS U CPOKU MPHU PelIeHUH Mpo(ecCHOHANbHBIX
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 02.02onpenensitb HE0OX0IMMbIE HCTOUHUKH HH(OPMALINH;

Yo 02.03nnanupoBath NpoLecc MoucKa; CTpyKTYpHUpOBaTh NOTy4aeMyr0 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-IIPABOBOM  JOKyMEHTalluu B
po¢eCCUOHABHON JIEATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensiTb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
caMo00pazoBaHMs;

VYo 04.01opranuzoBbIBaTh pab0OTy KOJUIEKTHBA U KOMaH/IbI;

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

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

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

VYo 05.01rpaMOoTHO M3Marath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI MO MPOoQeccruoHaIbHON
TEMaTUKE Ha FOCYJapCTBEHHOM SI3BIKE;
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Yo 05.02nposBasiTh TONEPAHTHOCTH B pab0ueM KOJIICKTUBE;

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

Vo0 07.01cob6mr0aaTh HOPMBI SKOJIOTHYECKOM 0€3011aCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHAIbHOCTH, OCYIIECTBISATH pPAa0OTy C COOJNIIOIGHHEM NPUHIIUIIOB
OepeKIIMBOTO TIPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JICSITEIIBHOCTh C Y4Y€TOM 3HAaHHK 00
W3MCHECHUU KIIMMATHYECKUX YCIIOBUN PETHOHA,

Yo 07.04ucrionp3oBaTh dHEprocoOeperarwimume M pecypcocOeperaronye TEXHOJOTUH B
poeCCUOHATILHOM IeATEFHOCTH 110 CIICIUATbHOCTH;

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

Yo 07.06cocTaBidTh anroput™M JCHCTBUI NIpU Ype3BbIYAMHON CUTyallud U OIpPEAEIATh
HE0OXO0IUMBIE PECYpPCHI AJisl €€ YCTpaHEHUs;

Yo 09.0lmpumensatp  cpeactBa  MH(POPMAIMOHHBIX  TEXHOJOTMM  JJIi  PEIICHHS
npodeccnoHaNbHbIX 33aa4; MpodeccuoHalbHBIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

¥009.03 ucnonp3oBaTh pazauyuHble HUGPOBBIE CPEACTBA AJS pEeIIeHUs NPOodeCcCHOHATbHBIX
3ajauy;

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

MaTepl/laﬂbHOC o0ecreueHue: MHKPOCKOIIBI, KOJUICKIIUA MI/IKpOHIJII/I(bOB IOBE€THBIX CIIJIaBOB,
dotorpaduu MUKPOCTPYKTYp, AUArpaMMbl COCTOSTHUSI pacCMaTPUBAEMBbIX CILIABOB.

3aganue:

N3y4nTh MUKPOCTPYKTYPHI IBETHBIX CILIABOB.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. Hcnone3ysi AuarpaMMbl COCTOSIHHMSI JIaTyHEH W OpOH3, ONPEAeTUTh MUKPOCTPYKTYPHI
3aJaHHBIX MapOK MEAHBIX CIIJIABOB.

2. Onwucarb NpeBpaIEHUs, TPOUCXOAAIINE MPU OXJIAXKICHUH CIUIABOB.

3. JlaTb onpeneneHus CTPYKTYPHBIX COCTaBIISIONIUX UCCIEyEMbIX CIIJIaBOB.

4. PaccMOTpeTh MUKPOCTPYKTYPHI CIIIaBOB Ha PoTorpadusix U Mo MUKPOCKOIIOM.

5. 3apucoBarh cXeMbl MUKPOCTPYKTYp U3YUEHHBIX CILJIABOB.

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

dopma npeacraBjeHus pe3yabTara:

Odopmnennas paboTa IpeaoCTaBIseTCS MPENOoAaBaTeIl0 Ha MPOBEPKY B TETpajd, WIH MO
CpelicTBaM HCMOJIb30BaHUs oOpa3zoBarenbHoro noprana MI'TY.

Kpurtepun onenkn:

OneHka MHIMBUIYaJIbHBIX 00pa30BaTENbHBIX JOCTHKEHHUN MO pe3yibTaTaM MpPOMEXYTOUHOM
aTTECTal[Mu IPOU3BOAMUTCS B COOTBETCTBUH C YHUBEPCAIbHOM IIKAIOMN:

[Tponent KadecTBeHHast OlIEHKA MHAWBUIYaIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTEeNbHBIX TOCTH)KEHUH
(TpaBMIIBHBIX 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
OnpeneseHne OCHOBHBIX CBOHCTB CIJIABOB I[BETHBIX METAJVIOB M0 HX MapKaM

Iean: ompenennTh XUMHYECKUH COCTaB, CBOMCTBA M INPUMEHEHHUE CIUIABOB I[BETHBIX
METAJIJIOB 110 UX MapKam

Bbinosinus padory, Bel Oyaere:

ymembs:

V1. BeIOMpaTh MaTepHalbl HA OCHOBE aHAJINM3a UX CBOWCTB JUIsl KOHKPETHOIO IPUMEHEHUs
IIpYU IPOU3BOJICTBE, pEMOHTE U MojepHUu3anuu JJCM;

V2. Ha3HauaTh CIOCOOBI M PEXKUMBbI YIPOUEHUS JIeTallell U CIIOCOObI X BOCCTAHOBIICHMS, IIPU
pemonTte JICM, ucXo/s U3 UX IKCIUTYyaTallMOHHOTO Ha3HAUYCHHS;

VYo 01.01pacnioznaBaTh 3ajauy u/win npoOieMy B NpopecCHOHATbHOM W/WIH COLUAIBLHOM
KOHTEKCTE;

VYo 01.02ananu3upoBats 3a7auy u/win npoOaeMy U BbLIENATh €€ COCTaBHbIE YaCTH;

VYo 01.03onpenensith 3Tanbl pelieHus 3a1auu;

Yo 01.04BbisBIsAT U 3(PQPEKTUBHO HCKaTh WHGPOpPMALMIO, HEOOXOIUMYIO JIsi pELIeHUs
3a]]auu W/WITH IPOOJIEMBI;

Vo 01.05cocTaBiaTh I1aH JCHCTBHIA;

Yo 01.060npenensite HEOOXOAMMBIE PECYPCHI;

Yo 01.07Bnanerb axkTyaJbHBIMH MeTOJaMHM paboThl B NPO(ECCHOHAIBHOW M CMEXHBIX
chepax;

VYo 01.08peann3oBbIBaTh COCTABICHHBIN I1J1aH;

Y0 01.09  oueHuBaTh pe3yibTaT U MOCIEACTBUS CBOUX ACHCTBUM (CAaMOCTOATEIHHO WM C
MIOMOIIBIO HACTAaBHUKA);

VYo 01.10yunTsIBaTh BpEMEHHBIE OIPAaHUUYEHHS U CPOKU MPHU pelIeHHH Mpo(ecCHOHANBHBIX
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 02.02onpenensitb HE0OX0AMMbIE HCTOUHUKH HH(OPMALINY;

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-IIPABOBOM  JOKyMEHTalluu B
po¢eCCuOHABHON JeATETbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HAyYHYIO IPO(ECCHOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensiTb W BbICTpauBaThb TPAEKTOPUU NPO(ECCHOHATBHOTO pa3BUTUS U
camMo00pazoBaHMs;

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 04.04ncrons30BaTh HABBIKM YIIPABICHHS NPOEKTAMH B PACIPENEICHUN PECYPCOB U
(dbopmupoBaHUHU TpaduKa BHIITOIHEHUS 3a/1a4;

Yo 05.01rpamMOoTHO M3MIarath CBOM MBICIH U OQOPMIIATH JOKYMEHTHI M0 NMPOQeccCuOHAIbHON
TEMaTUKE Ha FOCYJapCTBEHHOM SI3BIKE;

40



Yo 05.02nposBasiTh TONEPAHTHOCTH B pab0ueM KOJIICKTUBE;

Yo 05.03npuMeHATh TEXHUKH W TpueMbl d((HEKTUBHOTO 0OmIEeHUs] B MpodhecCHOHATBHON
JESITENIbHOCTH;

VYo 07.01cobmr0naTh HOPMBI SKOJIOTUUECKON O€30MTaCHOCTH;

Yo 07.02ompenensTh HANpaBICHUS PECypcocOepekeHus B paMmKax MpodeccrnoHalbHON
NEeSITeIbHOCTH 110 CHEIHATbHOCTH, OCYIIECTBIATH pPabOTy C COOJIIOJIGHUEM MPHUHIIUIIOB
OepeKIIMBOTO TIPOU3BOICTBA;

Yo 07.03opranu3oBbiBaTh MPOPECCHOHAIBHYIO JEATCIBHOCTh C YYETOM 3HaHUW 00
M3MEHEHUHU KJIMMaTHYECKUX YCIOBUN PETUOHA;

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

VYo 07.05011eHUBaTh YPE3BbIYANHYIO CUTYAIUIO;

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

Yo 09.0lmpumensaTts  cpenctBa  MHPOPMALMOHHBIX
npodeccnoHanbHbIX 3a7a4; MpodeccuoHalbHbIE TEMBI,

Yo 09.02 ucnosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECTICUCHUE;

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

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

MarepuanbHoe obecnedeHHe: MOCAI0YHBIE MECTA M0 KOJIWYECTBY OOydaromuxcs; pabouee
MECTO IIpenojaBaTesis; KOHCIEKT JIEKIUI, HHTEpPHET-PECYPChl, TUHENKa, KapaH/alll, JTaCTUK.

3aganme:

PacmmpoBaTh Mapku CIijIaBOB IIBETHBIX METAJLIOB

Ilopsinok BbINOJIHEHHS PadOThHI:

1 3akoHCHEKTHUpOBaTh TEOPETHUECKUM
https://newlms.magtu.ru/

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

3 Jlns xaxaoW MapKu BbINHMCAaTh CBOMCTBa M IpuUMeHeHue. PesynbraT
TaOTHIIBI.

TEXHOJIOTHI JIIA peicHuA

Marepuas ¢ 00pa3oBaTeNbHOIO  IMopTaia

opopMUTs B BHUjE

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 BbpOI1C4-4-2,5

6 JIS0 | AJl4 | MJI3 | BH BpC30 BTS5 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 JIMHX60-2-1-1
9 AJI3 | MA4 | B92 |Ji60 | bpBbHT1,7 | 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 BpAXXH10-4-4

12 b16 MJI6 | JI68 | AK6 | bpb2 BT1 BpO10112 JIAHK75-2-2-1
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 | B83 BT14J1 JIO90-1 BpOS5I16CS bpKMn3-1

18 592 | MJI3 | AJI7 | JI85 | BpC30 BT6 bpO®4-0,5 | IMiOC58-2-2-2

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 | bpOLC4-4-4 | 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 BbpOILIC3-12-5

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

Mapka CaolicTBa [Ipumenenue

®dopma npeacTaBiaeHusl pe3yJabTarTa:

Odopmiennas paboTa TPeIOCTABISETCS TPEIOIaBaATEIIO

CpelICTBaM HMCIOJIb30BaHUs oOpaszoBarenbHOro nopraia MI'TY.

Kputepun onenkmn:

Ha MPOBEPKY B TETPaaH, WU II0

OI_[eHKa HHAUBUAYAJIbHBIX O6p&30BaTeJ'IBHLIX ,Z[OCTI/I)KGHI/Iﬁ o pe3yjibTarTaM HpOMC)KYTOIIHOI;’I
arTeéCTaly NpoOru3BOJUTCA B COOTBETCTBUU C yHHBGpC&HLHOﬁ IIKAJIOM:

[Iponent KauecTBeHHas OLlEHKA WHIUBUYAIBHBIX
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 ONTHUMAIBHBIX PEKHMOB PE3aHUsI.

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 MPOU3BOACTBE, peMOHTE U MojiepHu3aunu JICM;

V2. Ha3HAyYaTh CIIOCOOBI M PEXKUMBI YIPOUCHHS JeTalell U CIIOCOObl UX BOCCTAHOBIICHHS, IIPH
pemonte JICM, ucxons U3 UX 3KCIIyaTallMOHHOTO Ha3HAYEeHUS;

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/ MU TPOOIEMBL;

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 pEIIeHHH 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 TTOUCKA; 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-IIPaBOBOM  JIOKyMEHTalUHU B
po¢eCcCHOHATILHOMN 1eATeIbHOCTH;

VYo 03.02npuMeHATh COBPEMEHHYIO HaYYHYIO MPO(HEeCCUOHATBHYIO TEPMUHOJIOTHIO;

Yo 03.03onpenensTs W BBICTpAaUBaTh TPAEGKTOPUH MPOPECCHOHATBLHOTO Ppa3BUTHUS U
camMmo00pa3oBaHus,

Yo 04.01oprann3oBbIBaTh pabOTy KOJJIEKTUBA U KOMaH/IbI;

Yo 04.02B3auMozeiicTBOBaTh C KOJUIEraMH, pYKOBOJACTBOM, KIMEHTAMHM B  XOJE
npoeCCHOHATILHOMN 1eATeNbHOCTH;

VYo 04.033¢ddexTrBHO paboTaTh B KOMaH/IE,

Yo 04.04ucnionp3oBaTh HABBIKM YIPaBIEHUS IMPOEKTaMH B PACIpEeIeHUH PECYpCOB U
dhopmupoBanuy rpadyka BHITOTHEHUS 3a/1a4;

Yo 05.01rpaMOoTHO M351araTh CBOM MBICIU M OQOPMIISTH JOKYMEHTHI 10 MPO(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 07.01cobmr01aTh HOPMBI SKOJIOTUYECKONU O€30MACHOCTH;

Yo 07.02ompenenarth HampaBlICHHUs PeCcypcocOepekeHHss B paMkax MNpodhecCHoHaIbHON
NESTENIBHOCTH  T10 CIELUANIBHOCTH, OCYIIECTBIATH pPAadOTy C COONIOJCHHUEM TPHUHIIUIIOB
OepeKIIMBOTO POU3BOICTBA;

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

Yo 07.04ucnonb3oBath 3HEprocOeperamIme W pecypcocOeperarommye TEXHOJIOTHH B
npodeccuoHaNbHOM IeATEIBHOCTH 110 CIEeHATBbHOCTH;

VYo 07.0501eHuBaTh Ype3BbIYAITHYIO CUTYAIINIO;

Yo 07.06cocTaBisiTh aJropuT™M JCUCTBUUA MNpPHU YPE3BBIYAWHOW CHUTyalldd W ONPEACIISATh
HEO0XOAMMBIE PECyPCHI 171l €€ yCTpaHSHHS,

Yo 09.0lmpumensatp  cpeacTBa  MH(POPMAIMOHHBIX ~ TEXHOJOTMH  JJII  PEIICHHS
npoeCCHOHATBHBIX 33]1a4; TPO(EeCCHOHATBHBIE TEMBI;

Yo 09.02 ucnonp30BaTh COBPEMEHHOE MTPOrPAMMHOE 00ECIIEUEHUE;

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

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

MarepuanbHoe odecnedeHHe: 110CaJ04YHBIE MECTA 10 KOJIMYECTBY OOydaroluxcs; pabouee
MECTO MpenoaBaTeis; KOHCIEKT JIEKIHI, HHTEPHET-PECYPChI, KAIbKYISATOP.

3aganue:

Haznauuth pexxumbl pe3aHus Ha oOTayMBaHHE MOBEPXHOCTH 3aroTOBKU ¢ Auamerpa D nmo
nuamerpa d Ha TOKapHO-BUHTOpe3HOM cranke 16K20. 3arotoBka — HEOOpaOOTAaHHBIA IPOKAT.
Croiikoctb pe3ua npuHath 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 leiicTBUTENBHOE 3HAUEHUE CKOPOCTH Pe3aHusl, M/MUH

6 MammnnaHOe ocHOBHOE Bpems To, MUH

K anemenTtam pexxnma pe3aHusi OTHOCSTCS

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

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

-CKOpOCTb pe€3aHus Vv, M/MHH, 3aBUCUT OT MaTEpHUaJOB 3aroTOBKM W HHCTPYMEHTa, OT
CTOMKOCTH HMHCTpyMEHTa (BpeMEHHM pabOThl MHCTPYMEHTA MEXIY MEpPETOUYKaMM), 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
HWIAHAPUYECKON TOBEPXHOCTH «HA TMPOXOI» - pe3ell MPOXOJHOW MPSAMOW WA MPOXOJIHOU
OTOTHYTBIH, JIJIs1 00TaUMBaHUS [IWIHHIPHYECKON MOBEPXHOCTH, HAXOASIICHCS TIOJT IPSIMBIM YTIIOM
K YCTYNy — IPOXOAHOMN YIOPHBIH, JIJIsl HApe3aHus pe3bObl — pe3b00BOM U T.1.

['maBHBIN yrou ¢ B IJ1aHe 3aBUCHUT OT xkecTKocTH cucteMbl CIIM/I (craHOK — mpucnocoGienue
— UHCTPYMEHT — JI€Tallb):
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CIIEYIOIIUX PEKOMEHIAITNI:

JUTS1 )KECTKOM cuctemsbl — yroi ¢ = 30...45°;
JUUIS CHCTEMBI CpEeIHEH KEeCTKOCTH - ¢ = 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 BCEro MCIOJIb3yeTCs 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 MTyOHUHA pe3aHus Il YePHOBOTO
TOYCHHA HC IMPCBLIIIAIA 5 MM, JJIA IOJTYYUCTOBOI'O TOUYCHUSA — 3 MM, IJII YUCTOBOI'O TOUCHUA — 1,5

MM.
Tabnuia 16. BapuanTel 3ananvs
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 Cranp 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 yriaom 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 Crans 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 yrnom 45 MITa)
B ynop oz yriiom Cranp Y8 (0B =670
29 110 95 150 90° MITa)
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 noprana MI'TY.

Kpurepum ounenku:

OreHka MHIMBUAYATIBHBIX 00pa30BaTENIbHBIX JOCTI)KEHUH MO pe3ylbTaTaM MPOMEXYTOYHON
aTTeCTal[My IPOU3BOAMUTCS B COOTBETCTBUM C YHUBEPCAIbHOM IIKAJION:
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[Ipouent KauecTBeHHast o11eHKa WHIUBUYAJIbHBIX
pe3yNbTaTUBHOCTH 00pa3oBaTeNbHBIX JOCTHKCHUN
(mpaBWJIBHBIX OTBETOB) | Oayt (OTMeTKa) | BepOalbHBINA aHAIOT
90 + 100 5) OTJIMIHO
80 +~ 89 4 XOpOIIO
70 +79 3 YAOBJIETBOPUTEIBLHO
meHee 70 2 HEYJIOBJICTBOPUTEIHLHO
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