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1 BBEAEHUE

BaxHyro yacTb TeopeTndeckoil u npodeccuoHalbHOW MPAaKTUYECKOM MOATOTOBKU O0YyYaroluxcs
COCTABJISIOT IPAKTUYECKUE U JTa0OPATOPHBIE 3aHSTHS.

CoctaB M cozepkaHHe IMPAKTUYECKMX M JIA0OPAaTOPHBIX 3aHATHHM HalpaBlIeHbl Ha peau3aluio
denepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEAHEro Npo(ecCHOHATBHOTO
o0Opa3oBaHus.

Benymieid  OUIAaKTHYECKOM — LENbI0  MPAKTHYECKUX  3aHATHH  sABIseTcs  (OpMHUpPOBaHHE
poheCCUOHATIBHBIX MPAKTUYECKUX YMEHUH (YMEHMH BBINOJHATH ONpele/IeHHbIE ACHCTBUS, ONEpaluy,
HE00XOIMMBIE B TIOCJICAYIOUIEM B IPOPECCHOHATBHOM IS TETBHOCTH).

Benymeid aunaktudeckoil 1enbto  1a0OpaTOPHBIX 3aHATHH  SBISIETCS  KCIIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U POBEPKA CYIIECTBEHHBIX TEOPETUUECKUX IOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEMN).

B coorBerctBUM ¢ pabodeil mporpamMmoi y4eOHOW MUCHMIUIMHBI «MarepuaaoBeacHUE
IIPEyCMOTPEHO IPOBEJECHHUE NIPAKTUUECKUX U JTA0OPATOPHBIX 3aHATHUI.

B pe3ynbTare ux BBIIOJHEHUS, O0YUAIOIUIICS JOIDKEH yMemy:

Yn 1 wuccnemoBarth CTPYKTypy W CBOMCTBa MeTala NpPU IOMOIIM METaorpaduyeckoro
00opyI0BaHUs;

Yn 2 ompenenats (QU3MUECKUE CBOMCTBA MaTepuasioB, MPUMEHSEMBIX B METaNIypruyecKoM
IIPOU3BO/ICTBE;

VY1 3 onpenensiTb MApKUPOBKU METAIIJIOB U CIIJIABOB;

VY1 4 onpenensite BUABI METAJUIOB [0 MUKPOCTPYKTYpE.

ConepxaHye NpaKTUUECKUX U JTJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IIOATOTOBKY O0yYaroIuxcs K
OCBOCHHIO TPOPECCHOHATBHOIO MOAYJISI MPOrpaMMbl IOATOTOBKHM CIIELMAIMCTOB CPEJHEr0 3BEHa 110
CIIEMAIbHOCTH 1 OBJIA/ICHNI0 NPO(GECCHOHAIBHBIMUA KOMITETCHIIMAMM:

[1IK 2.1. BBIMONHATE pacyeTsl MapaMeTpoB TEXHOJOTHYECKOTO Tpolecca, padoTsl 000pyI0BaHUS,
XapaKTePUCTUK UCXOAHOTO ChIPbs M MPOJAYKLUHU PU MPOU3BOICTBE YEPHBIX METAJIOB.

[1K 2.2. OcymiecTBisITh MOJATOTOBKY IIMXTOBBIX MAaTEPUAIOB, METAJUIOMIMXTHI K TIEpepaboTKe

IIK 2.3. Bectu TEXHOJOTMYECKUN MpPOLECC MPOU3BOACTBA YEPHBIX METAUIOB B COOTBETCTBUU C
TpeOOBAHUSAMHU TEXHOJIOTUIECKUX HHCTPYKIHH.

IIK 2.4. KouTponupoBaTb U KOPPEKTHPOBATh MapaMeTpbl TEXHOJOIMYECKOro mpoliecca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KAYE€CTBA MPOIYKIUH.

A Taxxe GOpMHUPOBAHUIO OOIINUX KOMIETEHIU:

OK 01. Bribupatps ciocoObl pemienus 3a1ad npoecCUOHaIbHON ASITENbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEJCTBA MTOMCKA, aHAIW3a U UHTEPIIPETAllMY UHPOPMAIUH 1
MH(pOpPMAaIMOHHbIE TEXHOJIOTUH JUIsl BBIMIOIHEHUS 3a/1a4 PO(pECCUOHAIbHON 1EATEIbHOCTH.

BrimonHenue o0ydaromuxcs MPaKTUYECKUX U JIAOOPAaTOPHBIX pabOT MO y4uyeOHOM IUCIMIIIMHE
«MatepuanoBecHIE» HAIIPABICHO HA:

- 00o0meHne, cuUCTeMaTH3alMIo, YIriayOJleHue, 3aKpelvieHue, pa3BUTHE U JIeTaU3aIlUI0
MOJIyYEHHBIX TEOPETUYECKUX 3HAHUH M0 KOHKPETHBIM TEMaM y4eOHOW JUCIUILINHBL,

- (hopMUpOBaHME YMEHHUI NMPUMEHATHh MOJyYEHHbIE 3HAHUS Ha MPAKTHKE, peaau3alMio €IMHCTBA
MHTEJJIEKTYyalIbHOM U MPaKTUYECKOHN JeITeIbHOCTH;

- (opMupoBaHUEe M pa3BUTHE YMEHMIi: HaOIOJaTh, CPaBHUBATh, CONMOCTABIATh, AHAIU3UPOBATH,
JieNlaTh BBIBOJBI U 00OOIIEHUS, CAMOCTOATEIbHO BECTH HCCIEIOBAHMS, IOJIb30BATHCA Pa3IMUYHBIMU
pueMaMH U3MEpEeHUH, 0OPMIIAT pe3yJIbTaThl B BUJE TaOIUI], CXeM, Ipa(uKoB;

- TpuoOpeTeHre HaBBIKOB pabOThl C PA3IMYHBIMU MpUOOpamMH, amnmapaTypoid, yCTaHOBKaMH U
JPYTMMH TEXHUUECKUMHU CPEICTBAMU JJIsl IPOBEACHMSI OIIBITOB.

[IpakTHyeckne U J1abOpaTOpHbIE 3aHATUS MPOBOMAATCSA IOCIE COOTBETCTBYIOUIEH TEMBbI, KOTOpas
o0ecreyrBaeT HaATM4Ke 3HAHUH, HEOOXOIUMBIX JUIsI €€ BBITIOJTHEHUS



2METOAUYECKHUE YKA3ZAHUSA
JlabopaTopHble 3aHATUSA
Tema 1.1 O0uiasi XapakTepHUCTUKA U CTPOEHHE METAJLIIOB

JlaGoparopHoe 3ansitue Nel
HN3yuyenne npuHImMna padoTel M ycTpoiicTBa MeTaiorpaguyeckoro Mukpockona 4XB

Henb: n3yunTh KOHCTPYKIIUIO, IPUHLIMII IEUCTBUS U IPAaBUJIA SKCILTyaTallud HHBEPTUPOBAHHOTO
MHUKPOCKOIIA JjIs MeTajutorpaduueckux ucciaegopanuii 4XB.

BeinosiHuB padoTy, Bbl Oyere yMeThb:

Ya 1 wuccrnenoBarh CTPYKTypy M CBOMCTBa MeTaljla MHpU IOMOIIM MeTauiorpaduyeckoro
000pyI0BaHUS;

Boinosinenue padorsl cnnocod6cTByeT GOPMHUPOBAHNIO:

[1K 2.2. OcyuiecTBisITh MOJATOTOBKY IIMXTOBBIX MAaTEPUAIOB, METAJUIOMIUXTHI K TIEpepadboTKe

[IK 2.3. BecTu T€XHOJIOTMYECKUH MPOLECC MPOU3BOJCTBA YEPHBIX METAJIOB B COOTBETCTBHUM C
TpeOOBAHUSAMH TEXHOJIOTUIECKUX HHCTPYKITHH.

[IK 2.4. KonTponupoBaTb M KOPPEKTUPOBAaTh IapaMeTpbl TEXHOJOTMYECKOTO Ipolecca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KAUE€CTBA MIPOIYKIUH.

OK 01. Beibupats ciocoObl perieHus 3a1a4 npopecCuoHaANbHON AeSITETbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHANIM3a U UHTEPIpeTaluu UHpopMauu
1 MH()OPMAITMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHUS 33724 MPOPECCUOHAITBHON JIeATETLHOCTH.

MarepuanbHoe  oGecrmeyeHMe:  MeTaulorpaguueckuit  Mukpockon — 4XB,  KOMIUIEKT
MUKPOLLIU(OB.

3ananue: U3y4nTe YCTPOMCTBO U MPUHIUI pabOTHI MeTayorpaduyeckoro Mukpockona 4XB.

Xoa padoThI:

. Hazanue paboTbl

. Llenb paboThI

. Kpatkue Teopetndeckuie cBeeHUS

. [lepeurcauTh COCTaBIAIOMNE MUKPOCKOIIA

. IByuuTh MUKPOCTPYKTYpY HUTH (A, IPU PA3HBIX YBEIUYCHHUIX
. [IpuBecTH pUCYHKH MUKPOCTPYKTYPHI IITH(OB

. Cnenartn BBEIBOJ
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OO0muit BUJ MUKPOCKOMA
1 - KOMIUIEKT OKYJISIPOB, 2 - OMHOKYJISIpHAS HACalKa, 3 - OCBETHTENb, 4 - OCHOBAaHUE, 5 - IPEAMETHBIN CTOJIUK,
6 - PEeBOJIBBEPHOE YCTPOUCTBO, 7 - IITATUB.

OO6mwmit B GOKYCHPOBOYHOTO MEXAHU3MA

1 - pblYar CTOMOPHOTO MEXaHW3Ma, 2 - PyKOsATKa rpy0oil HACTPOUMKH, 3 - PYKOSITKA TOHKOW HACTPOMKH,
4 - CTOTIOPHBII MEXaHU3M

d)opMa npeacraBjdceHusa pe3yJbTaTa: J1a60paT0pHa$1 pa60Ta B 00s3aTEILHOM MopsAAKE MOOJIZKHA
COACPIKATh: Ha3BAHUEC, LICJIb, BBINIOJIHCHHBIC 3aJaHN s, BEIBOI.

Kpurepuu onenku

Onenka «5» BbICTaBIsIETCS oOOydarolemMycs, eciau pabora odopMieHa B COOTBETCTBHH C
PEKOMEHIAIIMSIMU TIPETIONAaBATEIIST; 3a]JaHHS BBIITOJIHEHBI B TIOJTHOM O00BEMe.

Onenka «4» BBICTaBIsACTCS oOOydaromemycsi, ecid B odopmieHuu pabOThl UMEIOTCS
HE3HAYUTENIbHbIC HETOYHOCTH, HE BIUSIOIIME HAa WTOTOBBIA pe3ylbTaT HCCIEAOBaHUS; B pabote
3aJlaHUSX UMEIOTCS He 00iee IBYX HE3HAYUTENbHBIX OIMMUO0K; 3a/1aHHUs BBITIOJTHEHBI B TIOTHOM 00BEMeE.

Omnenka «3» BbICTaBIsETCS oOOydamomemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHHSIX UMEIOTCS He Ooliee 5 omuOOK; 3aJaHsI BBIITOJIHEHBI B IOJIHOM 00bEME.

Ormenka «2» BBICTaBISIETCS OOydYaroIieMycs, eciu padboTa odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHUS BBIIIOJIHEHBI HE B TIOJTHOM 00beMe; B 3aJaHUSX UMEIOTCS OoJiee 5 ommoOoK.



Tema 1.3 MeToabl uccieg0BaHNH U UCTILITAHUI MaTepUAJIOB

JlaGopaTtopHoe 3aHsiTHE N2
Muxkpockonuyeckuii anajau3s. Ilpurorosiaenne Mmukpouningos

Ileab: OCBOMTH METOJIUKY H3TOTOBJICHUS W TPABJICHUS MeTaUIOTpaguuecKux HuiMpoB It
MOCJIEAYIONIEr0 UX UCCIIEIOBaHMUS.

BeinosiHuB padoTy, Bbl Oyere yMeThb:

Ya 1 wuccienoBarh CTPYKTypy M CBOMCTBa MeTalyla MIpU IOMOILIM MeTauiorpaduyeckoro
000pyI0BaHUS;

BoinosiHeHue padoThl cioco0CTBYET (DOPMUPOBAHUIO:

1K 2.2. OcyuiecTBasITh MOJArOTOBKY IIMXTOBBIX MAaTEPUAJIOB, METAJUIOMIUXTHI K IIepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MpOIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBHU C
TpeOOBAHUSAMH TEXHOJIOTUIECKUX HHCTPYKITHH.

I[IK 2.4. KouTponupoBaTb U KOPPEKTUPOBATh MMapaMETpPbl TEXHOJIOTUYECKOTO Tpolecca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KAUE€CTBA MTPOTYKIUH.

OK 01. Beibupats ciocoObl perienus 3a1a4 npopecCuOHANbHON AeSITENbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHANIM3a U UHTEPIpeTaluu UHpopMauu
1 MH()OPMAITMOHHBIE TEXHOJIOTHHU JJIS1 BBITOJTHEHUS 3a7a4 MPo(eCcCHOHANTBHOMN NesTeTbHOCTH.

MarepuanbHoe obecniedeHue: OTPE3HON CTaHOK, NUTH(OBATHLHO-TIOJIMPOBAIBHBIN CTAHOK, MPECC
IUISL TOpSYEH 3arpeccoBKU 00paslioB, MUKPOCKON MeTaJuiorpaduuecKuii, o0pasisl 1l MUKpOaHaJIH3a,
uuidoBanbpHas Oymara, alMasHas 1acTa, peakTUBBI ISl TpaBieHus, GUIbTpOBaIbHAS Oymara.

Xox padoTsI:

1. Hazpanue pa®oTsl

2. Ilenb paboThI

3. Kparkue TeopeTnyeckue CBeICHU

4. Kpatkoe onucaHue UCIoJIb3yeMOro o00py10BaHuUs

5. Onrcanvie OCHOBHBIX OTI€pannii PU U3TOTOBJICHUH MUKPOILTH(OB
6. CnenaTh BBIBOJ

(I)opMa npeacraBjiceHuslt pe3dyJjabTaTra: pa60Ta B 00s3aTeIIbHOM NnopAAKEe OOJIKHa COACPIKATh
Ha3BaHUC, OCJIb, KPATKOC OITMCAHUEC UCIIO0JIB3YEMOI'0O 06opy)1013aH1/151 1 MaTCpruajioB, ONMMCAaHNEC OCHOBHBIX
onepauﬂﬁ IMpU U3TrOTOBJICHUUA MI/IKpOIJ_UII/I(I)OB, BBIBO/IBI.

Kpurtepun onenkn

Omenka «5» BBICTaBIsIETCA OOydarmeMmycs, ecid pabota odopMieHa B COOTBETCTBHH C
PEKOMEHIALMAMU TIPETIOAaBaTeNsl; 3aJaHUs BBIMIOJTHEHBI B TIOJTHOM 00BEME.

Onenka «4» BbICTaBisgeTcs oOydaromemycsi, eciu B odopmieHuun pabOTbl HMEIOTCS
HE3HAYUTENIbHbIE HETOYHOCTH, HE BIHUSIONIME HA WTOTOBBIM pE3yJabTaT HCCIEAOBaHUS, B padoTe
3aJIJaHUSAX UMEIOTCS He 00Jiee IBYX HE3HAYMTEILHBIX OIMMUOOK; 3a/IaHUs BBITIOJTHEHBI B TIOJTHOM O0BeMe.

Onenka «3» BbICTaBiIsieTcss oOydarolemycs, eciu pabota odopmieHa C HapyHICHUSIMH
TpeOOBaHU; B 3a/TaHUSIX UMEIOTCS He Oosiee 5 ommOOK; 3aaHus BBHITIOJIHEHBI B TIOJTHOM 00bEMe.

Onenka «2» BBICTaBIIsIETCS OOydaromemycsi, eciu pabota opopmieHa He B COOTBETCTBHU C
TpeOOBaHUSMU; 3aJaHHS BHITIOJHEHBI HE B TIOJTHOM 00BbEME; B 3a/IaHUSIX UMEIOTCS OoJiee 5 OIMOOoK.



Tema 1.4 MexanndecKkue CBOHCTBA METAJLJIOB H METOALI HX HCIBLITAHUSA

JlaGopaTtopHoe 3ansiTHe Ne3
OnpenesieHne TBEPAOCTH CTAJIM U CIIAaBOB 110 MeToay bpunesnis u PokBesia

Henb: n3yuutsb ycTpoiicTBO mMpuOOpOB [UIsl ompeneseHus TBepaoctu no bpunemnio, Poksemty;
OCBOUTb METOAMKY IIPOBEIEHUS MCIBITAHUM; IIOJYyYUTh HABBIKM CAaMOCTOSTEIBHOIO H3MEPEHUS
TBEPAOCTH U OLEHKU IPEe/iesia IPOYHOCTH METAILIOB.

BbinosiHuB padory, Bbl Oyere yMeTh:

Yn 1 wuccnenoBaTh CTPYKTypy W CBOMCTBA MeTajula HpPU IOMOIIM METAIIOrpaduuecKoro
o0opyI0BaHNS;

BoinosiHeHune padoTsl crioco0cTBYeT (POPMUPOBAHHUIO:

1K 2.2. OcyuiecTBasTh MOArOTOBKY IIMXTOBBIX MaTEepUAJIOB, METAJUIOMIUXTHI K IlepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MPOLIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUAMH TEXHOJIOTUYECKUX UHCTPYKIHIA.

I[IK 2.4. KoHTponupoBaTb U KOPPEKTHPOBAaTh IMapaMETpbl TEXHOJOTMYECKOro Ipolecca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KA4E€CTBA IIPOLYKIUH.

OK 01. Beibupatb criocoOsI pemenns 3a1a4 npopecCuOHaIbHON e TeTbHOCTH IPUMEHUTEIHFHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEPIpEeTaluy UHpOopManuu
1 MH(OPMaIMOHHbIE TEXHOJIOIMHU AJIS BBIIIOJHEHHUS 3a1a4y NPo(ecCUOHANBHOMN NesTeTbHOCTH.

MaTtepuajibHoe o0ecniedeHue: YHUBEPCAIbHBIA TBEPAOMED, HAOOP METAITMYECKUX 00pa3IioB.

3amaHue: MpoBeIUTE U3MEPEHUE TBEPAOCTH 110 bpunento u Poksemy.

Xoa paGoTsI:

1. [loaroroBbTe 0Opaszen. O6pazel JOKEH UMETh YHCTYIO M IUIOCKYIO MOBEPXHOCTh. ToimuHa
oOpa3ua J0KHAa OBITh HE MEHee JECATUKPAaTHOM riayOuHbl oTneudatka. LleHTp oTmedatka noJkKeH
HaXOJUThCS OT Kpas oOpaslla Ha pacCTOSIHUM HE MeHee 2,5 AuaMeTpoB OTIeyaTKa, a OT ILIEHTpa
COCEJIHET0 OTIeYaTKa Ha PaCCTOSTHUU HE MEHEee YEThIPEX TMaMEeTpOB OTIIEYaTKa.

2. IIpoBenute ucnbITaHUE 110 bprHeto.

2.1 YcranoBuTe Ha MOABECKY TPY3bl, COOTBETCTBYIOIINE BHIOPAHHOM HAarpy3Ke.

2.2 TlonoxxuTe UCHBITYEeMBbIi 00pa3ell Ha CTOJIUK Ipudopa.

2.3 BpaiieHueM MaxoBUKa MPHKMUTE 00pasel] K MapHKy.

2.4 BKIIIOUNTE 3IEKTPOJBUTATED.

2.5 [locne cHATHS HArpy3KH OITyCTUTE CTOJIHK.

2.6 M3meppTe TNONYyYEHHBIM OTINEYATOK JYNOH B JBYX B3aUMHO IEPHEHAUKYJISIPHBIX
HaIpaBJICHUSX.

2.7 B pe3ynbTare BAaBIUBaHM LIApHKaA HA TOBEPXHOCTH 00pasiia o0pa3zyercs: OTIEYaTOK.

2.8 JlnameTp oTIeyaTKa XapakTepu3yeT TBEPAOCTh 00pasIia.

Yucro TBepAocTH o bpuHeIo moIcUuThIBaIOT MO popMmyie:

HB =F/A=2F/m(D — \D2 — d2);

rne F — npunoskenHast Harpyska, kre, D — nuamerp mapuka, MM; d -1uamMeTp oTHeyaTKka, MM.

JnameTp 1mapuka, BeJIMUYUHY Harpy3kud Ha oOpaszel, BpeMsl BBIIEP’KKH HAarpy3KH B 3aBHCHUMOCTH
OT TBEpAOCTH UCIBITyeMoro obpasia onpeaenstores mo tadbmuie ('OCT 9012 — 59).

2.9 o Tabnuiie onpeaennuTe TBEPAOCTb.

2.10 Pe3ynbTaThl HCIIBITAHUH 3aHECTH B Tabmuiy 1.

Ta6mmma 1 — Pe3ynbraTsl nCibITAaHUI

Ycnosua ucnblTaHmA AvameTp oTneyatka, Mmm.
MaTepunan namet Bpemsa TeepaocTb
o6pa2u,a Harpyska, Lul'Ja MKap Bbi F; oy U3meHeHne | N3mepeHune CpegHee HB F:(r/;vuv\z
KI. puka, ACPHKM, 1 2 3Ha4YeHune ’
MM. CeK.




3. IIpoBeaute ucnbiTanue no Poksesmry
3.1 [lonBeckTe rpy3, COOTBETCTBYIONIMI HAKOHEYHUKY M miKane (Tabm.2)
Tabnuna 2 - BeiGop Harpy3ku HaKOHEUHHKA

0O603Ha4eHue Mpeaensl
Wkana Bna HakoHe4yHWKa HarpysKa, Kr.
TBEPAOCTU n3mepeHun
B CtanbHon wapumk 1,588 mm. 100 HRB 20...100
C ANMa3sHbIN KOHYC 150 HRC 20...67
A ANMa3sHbIN KOHYC 60 HRA 70...85

3.2 O6pa3zer NOJ0KUTE HA CTOJIUK MPUOOPA.

3.3 BpaieHueM MaxoBHKa MOJOKMHUTE oOpas3el] K HAKOHEYHHUKY JI0 T€X IOp, MOKa MaJleHbKas
CTpeJKa WHIMKATOpa HE YCTAHOBUTCA TPOTHB KPAacHOM TOYKHM — O3TO O3HA4yaeT, 4YTo JlaHa
npenBapuTenbHas Harpy3ka 10 kr. bosbias crpenka 1oykHa yKa3blBaTh HAa HYJIb IIKaJIbl HHIUKATOpa C
MOTPEIIHOCThIO + 5 eNeHni.

3.4 Bpamenuem OapabaHa ycTaHOBUTE OOJIBIIYIO CTPEINIKY Ha HYJIb YEPHOTO I[BETA.

3.5 IInaBHO HAXKMUTE Ha KJIABUIITY (IIPU STOM BKJIFOUAETCS MEXaHU3M HarpyKeHHUS).

3.6 Ilocne okoHYaHUS HUKJIA HATPYKEHUS POU3BEIUTE OTCUET MO HIKAJIEe MHIUKATOpa.

3.7 CHuMUTE NpeABAPUTENbHYIO HArPy3Ky BpallleHUEM MaXOBUKa IPOTUB YaCOBOM CTPENKH.

3.8 UcnibiTanue npoBeMTe HE MeHee TPEX pas.

3.9 Pe3ynbTaThl UCTIBITaHUI 3aHeCUTE B TabaMILy 3.

Tabnuia 3 — Pe3ynbTaTsl HCIIBITAHUIN

Ycnosuma ucnblTaHmA OunameTp oTneyaTka, mm.
MaTepunan namet Bpemsa TBepaocTb
o6paF;u,a Harpyska, LLlua Ml-(ap Bblp,pe oy N3meHeHne | N3mepeHune CpegHee HB F:(I'/MMZ
K. puKa, PHKM, 1 2 3HaueHune ’
MM. CeK.

4. CuemaiitTe BBIBOJI.

dopma mnpeacraBjieHusi pe3yJbTarta: padora B 00s3aTEILHOM TOPSJKE JODKHA COJEPKATh
Ha3BaHME, 11e7b, KPATKYI0 XapaKTePUCTHKA METOJOB OIMpPENeICHHs] TBEPIOCTH, TaOIUIly XapaKTEPHBIX
0COOEHHOCTEH METOJIOB ONPEIeNICHUS TBEPIOCTH, TAOIUIIBI HCTIBITAHUA TBEPIOCTH 00Pa3Ill0B METAJIJIOB,
BBIBO/I.

Kpurtepun onenkn

Onenka «5» BBICTaBIsIETCA OOydarmeMmycs, ecid paboTa oQopMieHa B COOTBETCTBHH C
PEKOMEHIALUSAMU MPETOAaBaTENsl; 3a]JaHNS BBIITOJIHEHBI B TIOJTHOM 00BbEMe.

Onenka «4» BbIcTaBisgeTcs oOydaromemycsi, ecid B odopmieHuun pabOThl HMEIOTCS
HE3HAUUTENIbHbIE HETOYHOCTH, HE BIUSIOIIME Ha HMTOTOBBIA pe3yibTaT HCCIEIOBaHUS; B pabote
3aJJaHASIX UMEIOTCS He 0oJiee IByX HE3HAUNTENbHBIX OMIMOOK; 3aJaHHsI BBITIOJTHEHBI B TIOJTHOM 00bEMe.

Onenka «3» BbIcTaBIsieTcss oOydaromemycs, eciau pabota odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3a/IaHUSIX UMEIOTCS HEe Oojiee 5 ommMOO0K; 3ajaHus BBHITIOJIHEHBI B TIOJTHOM 00bEME.

Onenka «2» BBICTaBIIsIETCS OOydaromemycsi, eciu pabota odopmieHa He B COOTBETCTBHU C
TpeOOBaHUSIMU; 3aJaHHS BHITIOJHEHBI HE B TIOJTHOM 00BhEME; B 3a/IaHHUSIX UMEIOTCS OoJiee 5 OIMOOoK.




Tema 2.1 OCHOBBI TEOPHUH CIJIABOB

JlaGoparopHoe 3aHsTHE Ned
HN3yuyeHue MUKPOCTPYKTYPHI YIJIEPOAUCTON CTAJIH B PABHOBECHOM COCTOSIHUM

Lesb: U3y4nTh NpPEBpaILCHUS B CILIABaX CHCTEMBI JKEIE€30 — LIEMEHTHT M CTPYKTYPHI CTanen
Pa3IMYHOIO COCTaBa B PAaBHOBECHOM COCTOSIHMU; ONPEAEIUTh COAEP)KaHUE YIIIEpo/a B MCCIElyeMbIX
CTaJISIX ¥ UX MapKH.

BbinosiHuB padory, Bbl Oyere yMeTh:

Yn 1 wuccnenoBaTh CTPYKTypy W CBOMCTBA MeTajula HpPU IOMOIIM METAIIOrpaduuecKoro
o0opyI0BaHNS;

BobinosHeHue padoThl cocOOCTBYET (POPMHPOBAHUIO:

1K 2.2. OcyuiecTBasTh MOArOTOBKY IIMXTOBBIX MaTEepUAJIOB, METAJUIOMIUXTHI K IlepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MPOLIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUAMH TEXHOJIOTUYECKUX UHCTPYKIHIA.

I[IK 2.4. KoHTponupoBaTb U KOPPEKTHPOBAaTh IMapaMETpbl TEXHOJOTMYECKOro Ipolecca
IIPOM3BO/ICTBA YEPHBIX METAJJIOB U KQUeCTBA MPOYKIIHH.

OK 01. Beibupatb criocoOsI pemenns 3a1a4 npopecCuOHaIbHON e TeTbHOCTH IPUMEHUTEIHFHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEPIpEeTaluy UHpOopManuu
1 MH(OPMaIMOHHbIE TEXHOJIOIMHU AJIS BBIIIOJHEHHUS 3a1a4y NPo(ecCUOHANBHOMN NesTeTbHOCTH.

MatepuaibHoe o0ecnmeyeHHe: MHKPOCKON METAUIOTpapUUeCKuil, KOMIUIEKT MHUKPOILIHN(OB
cTainel, ansooM ¢ dpororpadusiMu MUKPOCTPYKTYP.

Xox padoTsI:

1. Hazpanue pa®oTsl

2. Henb paboTsl

3. UByuuTsh 1 3apucoBaTh MUKPOCTPYKTYPY KaKJI0r0 MUKpoIuInda

4. OnpenenuTh CTPYKTYpHBIE COCTABIISIONINE CTATIH U UX 00BEMHYIO J10JT0
5. PacuuTtarh MaccoByIO JOJIO YIJIEPOIa TOABTEKTOMIHON CTaln

6. ChenaTth BEIBOJ

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJIHEHHAs paboTa

Kpurtepun onenkn

Omenka «5» BBICTaBIsETCA OOydarmeMmycs, ecid pabota odopMieHa B COOTBETCTBHH C
PEKOMEHIALMAMU MIPEToAaBaTeis; 3aJaHUs BBIMIOJTHEHBI B TIOJTHOM 00BEMeE.

Onenka «4» BbIcTaBisgeTcs oOydaromemycsi, ecid B odopmieHuun pabOThl HMEIOTCS
HE3HAYUTENIbHbIE HETOYHOCTH, HE BIHUSIOIIME HA WTOTOBBIM pE3yJabTaT HCCIEAOBaHUS, B padoTe
3aIaHMSIX UMEIOTCST He 0O0Jiee IBYX HE3HAUNUTEIBbHBIX OITMOOK; 3aJaHus BBHITIOJIHEHBI B TIOJTHOM 00BbEME.

Onenka «3» BbICTaBiIsieTcss oOydarolemycs, eciu pabota odopmieHa C HapyHICHUSIMH
TpeOOBaHU; B 3a/IaHUSIX UMEIOTCS HEe Oosiee 5 ommOOK; 3ajaHus BBHITIOJIHEHBI B TIOJTHOM 00bEMe.

Onenka «2» BbICTaBIseTCS oOOydaromeMycs, eciu pabota odopmieHa HE B COOTBETCTBUU C
TpeOOBaHUSMU; 3aJaHHS BHITIOJHEHBI HE B TIOJTHOM 00BEME; B 33/IaHHUSIX UMEIOTCS OoJiee 5 OIMOOoK.



Tema 2.2 YyryHsl

JlaGopaTropHoe 3aHsaTHE NS
Omnpenesienne BUA0OB Yyr'yHa

Hesab: M3y4uTh CTPYKTYypy UYTYHOB OOIIEr0 Ha3HAuUCHHs, MPOAHATU3UPOBaATh (HOPMHUPOBAHHE
CTPYKTYpPbl CIUIABOB IpPU KPUCTAUIM3aLUMU M (a30BbIX IPEBpAlllEeHU B TBEPAOM COCTOSHUM;
YCTaHOBHTDH CBSA3b MEXIY AHArPaMMON COCTOSIHHS JKEJIE30-IIEMEHTHT (Kene30-rpaduT) U CTPYKTYpOou
CILJIABOB.

BbinosinuB padoty, Bbl Oyere yMeThb:

VYn 1 wuccrnenoBaTh CTPYKTypy M CBOWCTBAa MeTaUla IPU HOMOIIM MeTaliorpaduyeckoro
000pyI0BaHUS;

Yn 2 onpenensats (uznyeckue CBOWCTBA MaTepUaoB, NMPUMEHSEMBIX B METaJUTypru4ecKoM
IIPOU3BO/JICTBE;

VY1 4 onpenensTb BUbl METAIJIOB [0 MUKPOCTPYKTYPE;

Brinosinenue padorsl cnocodocTBYeT GOPMHUPOBAHNIO:

I1K 2.1. BinonHATh pacyeTsl HapaMeTpoB TEXHOJIOTHMUECKOro mpoliecca, paboTel 000py10BaHus,
XapaKTEPUCTUK UCXOJHOTO ChIPbs U MPOYKIUH PU IPOU3BOCTBE YEPHBIX METAIIJIOB.

1K 2.2. OcyuiecTBiasTh MOJArOTOBKY IIMXTOBBIX MAaTepUAJIOB, METAJUIOMIUXTHI K IepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MPOLIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUAMH TEXHOJIOTUYECKUX UHCTPYKIHIA.

I[IK 2.4. KoHTponupoBaTb U KOPpPEKTHPOBAaTh IapaMETpPbl TEXHOJOTMYECKOro Ipolecca
IIPOM3BO/ICTBA YEPHBIX METAJJIOB U KQUECTBA MPOYKIIHH.

OK 01. Beibupats ciocoObl penieHus 3a1a4 NpopecCuoOHaIbHON AESITEIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEPHpeTaluu UHpOopMaluu
1 MH(OPMaIIMOHHBIE TEXHOJIOTMHU JJIS BBIIOJHEHUS 3a1a4 MPo(ecCUOHANBHOMN NesTeTbHOCTH.

MartepuanbHoe odecriedeHre: MUKPOILTU(BI YyTyHa JJIS UCCIAEAOBaHUS, METAJIOrpaduueCKuii
MHUKPOCKOII, a1b00oM (oTorpaduit MUKPOCTPYKTYDP.

XoJ paboThl:

1. Ha3Banue paboThl

2. Henb paboTsl

3. Kpartkue Teopernueckue TpeOOBaHUS

4. I3yuuts M 3apucoBaTh MHKPOCTPYKTYpy Kaxjaoro wmukponumda. Ilog  kaxmoi
MHUKPOCTPYKTYPOH yKa3aTh YBEIHUSHHE MUKPOCKOIIA, THUIT 9YyTyHa U popmy rpadura

5. Yka3aTh Ha MUKPOCTPYKTYpPE€ CTPYKTYPHBIE COCTaBIISIONINE CIIIaBA

6. ChenaTh BBIBOJ

®opma npeacTraBiaeHust pe3yJbTaTa: BHIIOIHEHHAs padoTa

Kpurepun ouenku

Onenka «5» BbICTaBIsIETCS oOOydarolemMycs, eciau pabora odopMieHa B COOTBETCTBHH C
PEKOMEHTAIASIMH TTPETIOAABATENIs; 3a/JaHUS BBIITIOJTHCHBI B TIOJTHOM O0BeME.

Onenka «4» BBICTaBIsETCS OOydamomeMmycsi, eciu B OQOpMIEHHUH paboOTBl HUMEITCA
HE3HAYUTeNIbHble HETOYHOCTH, HE BIHUAIOIIME HA WTOTOBBIM pe3yJbTaT HCCIEAOBAaHUS, B padboTe
3aJlaHUSX UMEIOTCS He 00iee IBYX HE3HAYUTENbHBIX OIMMUO0K; 3a/1aHHUs BBITIOJTHEHBI B TIOTHOM 00BEMeE.

Omnenka «3» BbICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHHSIX UMEIOTCS He OoJiee 5 omuOoK; 3aJaHsI BHIITOJIHEHBI B TOJIHOM 00bEMe.

Ornenka «2» BBICTaBISIETCS OOydYaroIieMycs, eciu padboTa odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHUS BBIIIOJIHEHBI HE B TIOJTHOM 00beMe; B 3aJaHUSX UMEIOTCS OoJiee 5 ommoOoK.
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Tema 2.3 Ctanau

JlaGopaTropHoe 3aHsTHE Ne6
MuxkpoaHaiau3 JerupoBaHHBIX cTaJIei

Henb: u3yunTh MHUKPOCTPYKTYpPY JIETUPOBAaHHBIX M  KOHCTPYKLUMOHHBIX  CTajeil B
HOPMaJIN30BaHHOM COCTOSIHUU U MOCIIE 3aKaJIKU U OTIYCKa; U3yYUTh BIUSHHE TEPMUUECKONH 00paboTKU
Ha MEXAHUYECKHE CBOMCTBA JIETUPOBAHHBIX CTAJICH.

BbinosiHuB padory, Bbl Oyere yMeTh:

Yn 1 wuccnenoBaTh CTPYKTypy W CBOMCTBA MeTajula HpPU IOMOIIM METAIIOrpaduuecKoro
o0opyI0BaHNS;

VY1 4 onpenensaTs BUAbI METAJUIOB [0 MUKPOCTPYKTYPE;

Brinosinenune padorsl cnnocodcTByeT GOPMHUPOBAHNIO:

[1K 2.2. OcyuiecTBiATh MOATOTOBKY IIMXTOBBIX MaT€PHAIOB, METAJUIOMIUXTHI K I1epepadoTKe

[IK 2.3. BecTu T€XHOJIOTMYECKUH MPOLECC MPOU3BOJCTBA YEPHBIX METAJIOB B COOTBETCTBUM C
TpeOOBAHUSAMH TEXHOJIOTUIECKUX HHCTPYKITHH.

[IK 2.4. KonTponupoBaTb M KOPPEKTUPOBAaTh IapaMeTpbl TEXHOJOIMYECKOTO Ipolecca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KAUE€CTBA MTPOTYKIUH.

OK 01. Beibupats ciocoObl penieHus 3a1a4d npopecCuOHANbHON AeSITEIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTAM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHANIM3a U UHTEPIpeTaluu UHpopMauu
1 MH()OPMAITMOHHBIE TEXHOJIOTHHU JJISl BBITOTHEHHUS 3a7a4d MPO(EeCCHOHANTBHOMN NeSTETbHOCTH.

MarepuanbHoe o0ecneyeHHe: MHKPOCKON MeTaliorpaduueckuii, KOMIUIEKT MHKpOUUIH(]OB
cTaniel, anbooM ¢ potorpadusiMu MUKPOCTPYKTYP.

Xon paboTsi:

1.Ha3Banue paboTbl

2. Henb paboThl

3. Kpatkue Teoperuueckne TpeOoBaHMs

4. V3yunTh M CXEMaTHYHO 3apUCOBATh MHKPOCTPYKTYPY KaKIOT0 MHUKponuiuda. YKazaTh
CTPYKTYpPHBIE COCTaBIISIOLIHE.

5. Cnenarts BBIBOJI

®opma npeacTaBaeHus pe3yJbTaTa: BBIIOIHEHHAs paboTa

Kpurepun ouenku

Onenka «5» BbICTaBIsIETCS oOOydarolemMycs, eciau pabora odopMieHa B COOTBETCTBHH C
PEKOMEHOAUUAMUA IIPENOAaBaTECIIA, 3a1aHNA BBIIIOJIHCHEI B ITIOJTHOM o0BeMeE.

Onenka «4» BbICTaBIsAeTCS oOOydaromemycsi, ecid B odopmieHuu pabOTBl UMEIOTCS
HE3HAYUTCIBHBIC HCTOYHOCTHU, HE BIIHUAIOIIHMC Ha HUTOTOBEIN pPE3YJIbTAT HUCCICAOBAHUA;, B pa60Te
3aJlaHUSX UMEIOTCS He 0osiee IBYX HE3HAYUTENbHBIX OITUOOK; 3a/1aHus BBITIOJHEHBI B IOTHOM 00BeMeE.

Omnenka «3» BeICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHUii; B 3aJaHHSIX UMEIOTCS He Ooliee 5 omuOoK; 3aJaHHsI BHIITOIHEHBI B TOJIHOM 00beMe.

OrmeHka «2» BBICTABISIETCS OOydYaroOIIeMycs, ecin padoTa odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHUS BBIIIOJIHEHBI HE B TIOJTHOM 00beMe; B 3aJaHUSX UMEIOTCS OoJiee 5 ommoOoK.
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Tema 2.4 IIBeTHbIE MeTAJJIbI M CILJIABbI

JlaGoparopHoe 3ansiTue Ne7
HN3y4yeHHe MUKPOCTPYKTYPHI IBETHBIX CIJIABOB

Lesb: U3y4nTh CTPYKTYpPY, CBOMCTBA, IPUMEHEHHE U KIACCU(PHUKAIMIO ATFOMUHUEBBIX, ME/IHBIX,
TUTAHOBBIX U JPYTHX I[BETHBIX CILJIABOB.

BeinosiHuB padoTy, Bbl Oyere yMeThb:

Ya 1 wuccienoBarh CTPYKTypy M CBOMCTBa MeTalyla MIpU IOMOILIM MeTauiorpaduyeckoro
000pyI0BaHUS;

BoinosiHeHue padoThl cnocodcTBYeT (DOPMHUPOBAHUIO:

1K 2.2. OcyuiecTBasITh MOJArOTOBKY IIMXTOBBIX MAaTEPUAJIOB, METAJUIOMIUXTHI K IIepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MpOIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBHU C
TpeOOBAHUSAMH TEXHOJIOTUIECKUX HHCTPYKITHH.

I[IK 2.4. KouTponupoBaTb U KOPPEKTUPOBATh MMapaMETpPbl TEXHOJIOTUYECKOTO Tpolecca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KAUE€CTBA MTPOTYKIUH.

OK 01. Beibupats ciocoObl perienus 3a1a4 npopecCuOHANbHON AeSITENbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHANIM3a U UHTEPIpeTaluu UHpopMauu
1 MH()OPMAITMOHHBIE TEXHOJIOTHHU JJIS1 BBITOJTHEHUS 3a7a4 MPo(eCcCHOHANTBHOMN NesTeTbHOCTH.

MarepuanbHoe o0ecneyeHHe: MHKPOCKOIBI, KOJJIEKIMS MHKPONUIM(OB I[BETHBIX CILJIABOB,
dororpadun MUKPOCTPYKTYp, AUArPAMMBI COCTOSTHHS pacCCMaTPUBAEMBIX CILIABOB.

Xon pa0doThI:

1 Ha3Banue paboThi;

2 Ilens paGoTHI;

3 Kparkue cBefieHUs O IIBETHBIX CILJIABOB;

4. I3yunTh M CXEMaTHYHO 3apUCOBaTh MHUKPOCTPYKTYpPY Kaxaoro mukponuiuda. OmnpenenuTs u
MOAMHUCATh CTPYKTYPHBIE COCTABJISIONINE

5. ChenaTth BEIBOJ

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHAs paboTa

Kpurtepun onenkn

Omenka «5» BBICTaBIsETCA OOydarmeMmycs, ecid pabota odopMieHa B COOTBETCTBHH C
PEKOMEHIALMAMU MIPETIOAaBaTeNsl; 3aJaHUs BBIMIOJTHEHBI B TIOJTHOM 00BEME.

Onenka «4» BbIcTaBisgeTcs oOydaromemycsi, ecid B odopmieHuun pabOThl HMEIOTCS
HE3HAYUTENIbHbIE HETOYHOCTH, HE BIHUSIOIIME HA WTOTOBBIM pE3yJabTaT HCCIEAOBaHUS, B padoTe
3aIaHMSIX UMEIOTCST He 0O0Jiee IBYX HE3HAUNUTEIBbHBIX OITMOOK; 3aJaHus BBHITIOJIHEHBI B TIOJTHOM 00BbEME.

Onenka «3» BbICTaBiIsieTcss oOydarolemycs, eciu pabota odopmieHa C HapyHICHUSIMH
TpeOOBaHU; B 3a/IaHUSIX UMEIOTCS HEe Oosiee 5 ommOOK; 3ajaHus BBHITIOJIHEHBI B TIOJTHOM 00bEMe.

Onenka «2» BbICTaBIseTCS oOOydaromeMycs, eciu pabota odopmieHa HE B COOTBETCTBUU C
TpeOOBaHUSMU; 3aJaHHS BHITIOJHEHBI HE B TIOJTHOM 00BEME; B 33/IaHHUSIX UMEIOTCS OoJiee 5 OIMOOoK.
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Tema 3.1 OcHOBBI TEpMHUYECKOil 00padOTKH

JlabopaTopHoe 3ansitue Ne8
Tepmuueckasi 00padoTka cTanu

Heab: wuccrnenoBarh BIUSHUE TEPMHUUYECKON 00paOOTKM Ha MHUKPOCTPYKTYPY U CBOMCTBa
KOHCTPYKIMOHHOM YIJIEpOAUCTON CTaJH.

BbinosiHuB padory, Bbl Oyere yMeTh:

Ya 1 wuccienoBarh CTPYKTypy W CBOMCTBa MeTajlla TPHU IMOMOIIM METaLIOrpaduIecKoro
o0opyI0BaHNS;

Ya 2 omnpenensith (U3MYECKHUE CBOWCTBA MATEPHANIOB, MPUMEHSIEMBIX B METAJUTYPTHUYECKOM
MIPOU3BO/ICTBE;

V1 4 onpenensats BUAbBI METAIIOB 10 MUKPOCTPYKTYPE;

Boinosinenue padorsl cnnocod6cTByeT GOPMHUPOBAHNIO:

[1IK 2.1. BbInosIHATE pacyeTsl MapaMeTpoOB TEXHOJIOTUYECKOTO Ipolecca, padboTsl 000py10BaHuS,
XapaKTePUCTUK UCXOJHOTO ChIPhs U MPOIYKIIUH MPU MPOU3BOACTBE YEPHBIX METAILTIOB.

[1K 2.2. OcymiecTBIATh MOATOTOBKY IMIMXTOBBIX MaTEPHAIIOB, METAJUIOIIUXTHI K IepepadoTKe

[IK 2.3. Bectu TeXHOJIOTHMYECKUI MpOIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUSAMU TEXHOJIOTHUECKUX HHCTPYKITHM.

I[IK 2.4. KoHTponupoBaThb U KOPPEKTUPOBATh MapaMETpPbl TEXHOJIOTUYECKOTO Tpolecca
MIPOM3BOJICTBA YEPHBIX METAJIJIOB M KAYECTBA MPOYKIIUH.

OK 01. Beibupats ciocoObl perieHus 3a1a4 npopecCuOHANbHON AeSITETbHOCTH TPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPE/ICTBA MOUCKA, aHAIM3a U MHTEPIpeTaluu UHpopMau
1 nH()OpPMAITMOHHBIE TEXHOJIOTHH JIJIsl BHITTOJIHEHUS 33724 MPOPECCUOHAITBHON IEATETLHOCTH.

MarepuanbHoe o0ecneyeHHe: MHKPOCKON MeTalaorpaduueckuii, KOMIUIEKT MHKpoOUuin(oB
CTaM Mapku 45 mociie TepMUIecKoil 00paboTKH, amb0oM ¢ GoTorpadusiMu MUKPOCTPYKTYP CTaIIH.

3ananmue:

Xoa padoThI:

1. HazBanue paboThl;

2. llenb paboTHI;

3. KpaTtkue TeopeTnueckue CBEACHHUS,

4. V3y4uTh U CXEMaTUYHO 3apUCOBATh MHKPOCTPYKTYPY Kaxkaoro Mukponumda. Onpeaenuts U
MOMNHUCATh CTPYKTYPHBIE COCTABIISIONINE

5. Caenatb BBIBOJI;

®opma npeacTraBiaeHust pe3yJbTaTa: BHIIOIHEHHAs padoTa

Kpurepun ouenku

Onenka «5» BbICTaBIsIETCS oOOydarolemMycs, eciau pabora odopMieHa B COOTBETCTBHH C
PEKOMEHTAIASIMH TTPETIOAaBaTelIs; 3a/JaHUS BBIIIOJTHCHBI B TIOJTHOM O0BEMeE.

Onenka «4» BBICTaBIsETCS OOydamomeMmycsi, eciu B OQOpMIEHHUH paboOTBl HUMEITCA
HE3HAYUTeNIbHble HETOYHOCTH, HE BIHUAIOIIME HA WTOTOBBIM pe3yJbTaT HCCIEAOBAaHUS, B padboTe
3aJlaHUSX UMEIOTCS He 00iee IBYX HE3HAYUTENbHBIX OIMMUO0K; 3a/1aHHUs BBITIOJTHEHBI B TIOTHOM 00BEMeE.

Omnenka «3» BbICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHHSIX UMEIOTCS He OoJiee 5 omuOoK; 3aJaHsI BHIITOJIHEHBI B TOJIHOM 00bEMe.

Ornenka «2» BBICTaBISIETCS OOydYaroIieMycs, eciu padboTa odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHUS BBIIIOJIHEHBI HE B TIOJTHOM 00beMe; B 3aJaHUSX UMEIOTCS OoJiee 5 ommoOoK.
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Tema 4.1 JIuteiinbie aedeKTbI

JlaGopaTropHoe 3aHsTHE Ne9
H3roroBieHne OTJIMBOK B MEeCYAHO-TJIMHUCTBIX (popmax

Llesib: U3yYUTH U OCBOHUTH CHIOCOO pydHOU (POPMOBKH IO Pa3beMHOM MOJICIH.

BbinosiHuB padory, Bbl Oyaere yMeTh:

Yn 2 onpenensath (u3MYecKHe CBOWCTBA MAaTEpUATIOB, NMPUMEHSEMBIX B METAJUTypPrHYeCKOM
IIPOU3BO/ICTBE;

BobinosiHeHue padoThl cocoOOCTBYET (POPMHPOBAHUIO:

I1K 2.1. BeinonHATh pacyeTsl HapaMeTpoB TEXHOJIOIHMUECKOro mpolecca, paboTel 000py10BaHuS,
XapaKTePUCTUK UCXOAHOTO CHIPBS M MPOIYKIUHU P MPOU3BOACTBE YEPHBIX METAJIIOB.

1K 2.2. OcyuiecTBasTh MOArOTOBKY IIMXTOBBIX MaTEepUAJIOB, METAJUIOMIUXTHI K IlepepaboTKe

[IK 2.3. Bectu TEXHOJIOTMYECKUI TPOLIECC IPOU3BOJICTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUAMH TEXHOJIOTUYECKUX UHCTPYKIHIA.

OK 01. Beibupatb criocoOsI pemenus 3a1a4 npopecCuOHaIbHON e TeTbHOCTH IPUMEHUTENHFHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEPIpEeTaluy UHpOopMaluu
1 MH(OPMaIMOHHBIE TEXHOJIOIMHU AJIS BBIIIOJHEHHUS 3a1a4y NPo(ecCUOHANBHOMN NesTeTbHOCTH.

MatepuanbHoe odecneyeHHe: OCTyHBI CMEIIMBAIOIINE, KOPOO Ui TOTOBOM CMECH, MOJEIbHO-
OIIOYHAsl OCHACTKa, pyyHOU (HPOPMOBOYHBIN MHCTPYMEHT, 000poTHas cMmech (mecok kBapuesblii ['OCT
2138-91, rnuna gopmosounast 'OCT 3226-93).

Xoa paGoThI:

1. Ha3Banue paboTsl

2. Henb paboTsl

3. Ilocne mpocMoTpa BHIEOypOKa HAaMKcaTh CBEACHNUE 00 00JIaCTH MPUMEHEHHS N3y4aeMOro
crocob6a (hOpMOBKH, UCIIONIb3yEMbIE 000PYAOBaHNE, MHCTPYMEHT U MaTepuabl;

4. IlepeuncnuTh onepanny U3roTOBICHUs (POPMBI M TPUBECTH CIEAYIOIINE 3CKU3bI:

- BUJ] HIDKHEW IOy (QOPMBI CBEPXY;

- (hpoHTANIBHBIN pa3pe3 cCOOpaHHOMN (OPMBI.

5. Cnenarts BBIBOJI

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOIHEHHAs padoTa

Kpurepun ouenku

Onenka «5» BbICTaBIsIETCS oOOydarolemMycs, eciau pabora odopMieHa B COOTBETCTBHH C
PEKOMEHOAUUAMUA IIPENOAaBaTECIIA, 3a1aHNA BBIIIOJIHCHEI B ITIOJTHOM o0BeMeE.

Onenka «4» BbICTaBIsAeTCS oOOydaromemycsi, ecid B odopmieHuu pabOTBl UMEIOTCS
HE3HAYUTCIBHBIC HCTOYHOCTHU, HE BIIHUAIOIIHMC Ha HUTOTOBEIN pPE3YJIbTAT HUCCICAOBAHUA;, B pa60Te
3aJlaHUSX UMEIOTCS He 0osiee IBYX HE3HAYUTENbHBIX OITUOOK; 3a/1aHus BBITIOJHEHBI B IOTHOM 00BeMeE.

Omnenka «3» BeICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHUii; B 3aJaHHSIX UMEIOTCS He Ooliee 5 omuOoK; 3aJaHHsI BHIITOIHEHBI B TOJIHOM 00beMe.

OrmeHka «2» BBICTABISIETCS OOydYaroOIIeMycs, ecin padoTa odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHUS BBIIIOJIHEHBI HE B TIOJTHOM 00beMe; B 3aJaHUSX UMEIOTCS OoJiee 5 ommoOoK.
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[MpakTnyeckue 3aHATHS
Tema 1.3 MeToabl uccieg0BaHNi M UCTILITAHUI MaTepUAJIOB

IpakTnyeckoe 3ansiTue Nel
du3nvecKne CBOICTBA METAVIOB U METObI UX U3YyYeHH S

Hesb: n3yunTh (pU3NYECKHe CBOWCTBA METAJIOB, METO/IbI X ONPEACICHHUS.

BbinosiHuB padory, Bbl Oyere yMeTh:

Yn 2 onpenensath (u3MYecKHe CBOWCTBA MAaTEpUATIOB, NMPUMEHSEMBIX B METAJUTypPrHYe€CKOM
IIPOU3BO/ICTBE;

BobinosHeHue padoThl cocOOCTBYET (POPMHPOBAHUIO:

I1K 2.1. BinonHsATh pacyeTsl HapaMeTpoB TEXHOJIOTHMUECKOro mpolecca, paboTel 000py10BaHus,
XapaKTEPUCTUK UCXOAHOTO CHIPBS M MPOIYKIUH TPU MPOU3BOACTBE YEPHBIX METAJIIOB.

1K 2.2. OcyuiecTBiasTh NOArOTOBKY IIMXTOBBIX MAaTEPUAJIOB, METAJUIOMIUXTHI K epepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUH MPOLIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUAMH TEXHOJIOTUYECKUX UHCTPYKIMIA.

OK 01. Beibupatb criocoOsI pemenns 3a1a4 npopecCuOHaIbHON e TeTbHOCTH IPUMEHUTEIHFHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEPIpEeTaluy UHpOopManuu
1 MH(OPMaIMOHHbIE TEXHOJIOIMHU AJIS BBIIIOJHEHHUS 3a1a4y NPo(ecCUOHANBHOMN NesTeTbHOCTH.

MarepuaiabHoe odecniedeHne: He TpeOyeTcsl.

Xom paboThI:

1. HazBanue paboTsl

2. llenb paboThI

3.IlepeuncinuTh OCHOBHBIE (PU3NYECKUE CBOWCTBA METAIIIIOB (C OMPEICTICHHUSIMHU )
4. 3anoHUTH TaOIUILY

5. Cnenats BBIBOJ

Mpunbopbl, HeobxoanMble aAnn

Ha3aHue meToaa Y10 n3y4yaerca CyTb MeToda
ncecnenoBaHuA

N3nom

MaKpocTpyKTypa
MuKpoOCTpyKTYypa
DNEeKTPOHHaA
MUKpPOCKONUA
PeHreHoBCKMe meToabl
nccnefoBaHuA

®opma npeacraBiaeHusl pe3yJabTara: padboTa B 0043aTENBHOM MOPAJKE JOJDKHA COJAEpXkKaTb
Ha3BaHUe, 11eJIb, 3aI0JIHEHHYIO Ta0JIHILy, BHIBO/I.

Kpurtepun onenkn

Omenka «5» BBICTaBIsIETCA OOydarImeMmycs, ecid pabota oQopMieHa B COOTBETCTBHH C
pPEKOMEHJALUsAMHI TpENoAaBaTes; 3aJaHus BBHIIIOJHEHB B IOJHOM o0beMme; paboTa claHa B JCHb
MIPOBEJICHUS 3aHATHUS.

Onenka «4» BBICTaBIsETCS OOydamomemycsi, eciu B OQOpMIEHHUH paboThl HUMEITCA
HE3HAYUTeNIbHble HETOYHOCTH, HE BIHMAIOIIME HA WTOTOBBIM pe3yJbTaT HCCIEAOBAaHUS, B padboTe
3aJJaHUAX UMEIOTCS He OoJiee BYX HE3HAUUTENBbHBIX OIIMOOK; 3a/laHUs BBIINOJIHEHBI B TIOJTHOM 00BbEME;
paboTa caHa ¢ 3a7epKKOi He 0osiee TBYX JTHEH.
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Omnenka «3» BbICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He OoJiee 5 ommOOoK; 3a/1aHus BHIMOJTHEHEI B IIOJTHOM 00beMe; paboTa
claHa ¢ 3aIep)KKON He OoJiee MATH JTHEH.

Onenka «2» BBICTaBIsETCS OOydJaromeMycs, eciu pabora odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHMs BBIIIOJHEHBI HE B MOJHOM O0bEME; B 3aJaHUSX UMEIOTCA Oojee 5 omuOoK;
paboTa claHa ¢ 3aIep)KKOi 0oJiee MATH THEH.

Tema 1.3 MeToabl uccieg0BaHNH M UCTILITAHUI MaTepUAJIOB

IIpakTnyeckoe 3ansitue Ne2
OmnpenelieHue yaejJbLHOT0 Beca MATEPUAJIOB

Henab: HayunThCs ONpEAEATh IUIOTHOCTD U YJIEJIbHbBIN BEC M€CKa, IPaBUs U MIEOHS.

Beinosinus padoty, Bl OyaeTe yMeThb:

Yn 2 onpenensate (U3NYECKUE CBOMCTBA MaTEpHUANOB, NPUMEHSEMBIX B METAJUTYypPrUYECKOM
IIPOU3BOJICTBE;

Brinosinenue padoTsl cnocod6cTBYeT GOPMHUPOBAHNIO:

I1K 2.1. BpinonHATh pacyeTsl NapaMeTpoB TEXHOJOTMUECKOro mpoiiecca, padboTel 000py10BaHus,
XapaKTEPUCTUK UCXOJHOTO ChIPbs U MPOLYKIUH MPU IPOU3BOCTBE YEPHBIX METAIIJIOB.

1K 2.2. OcyuiecTBasTh MOJArOTOBKY IIMXTOBBIX MAaTEpUAJIOB, METAJUIOMIUXTHI K IepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MPOLIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUAMH TEXHOJIOTUYECKUX UHCTPYKIHIA.

OK 01. Beibupats ciocoObl penieHus 3a1a4 NpopecCuoOHaIbHON AESITEIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

MarepunanbHoe obecniedenue: He TpeOyeTcs.

Xon paOoThl:

1. Ha3zpanue paboTbl

2. llenp paboTbl

3. BomonauTte paboTy B COOTBETCTBUM ¢ 3anaHueM: 3.1 OnpenenuTb yJeNbHBIA Bec IecKa,
rpaBus u meOHs; 3.2 OnpenennuTs HaChIIHYIO TUIOTHOCTh MECKa, TPaBUsl U LICOHS

4. Cnenatb BBEIBOJ

®opma npeacTaBieHus pe3yJbTaTa: BHIIOIHEHHAs paboTa

Kpurtepun onenkn

Omenka «5» BBICTaBIsIETCA OOydarmeMmycs, ecid pabota odopMieHa B COOTBETCTBHH C
pEKOMEHAIMsAMU TIpernojaBaTelis; 3a/JlaHds BBITIOJHEHBI B TOJTHOM 00OBeMe; paboTa claHa B JEHBb
MIPOBEJICHUS 3aHSATHS.

Onenka «4» BbICTaBIsAeTCS oOOydaromemycsi, ecid B odopmieHuun pabOTBl UMEITCS
HE3HAYUTENIbHBIC HETOYHOCTH, HE BIMSIONIME HA HWTOTOBBIA pE3yJbTaT WCCICAOBAHHS, B padoTe
3aJJaHUSAX UMEIOTCS He OoJiee IBYX HE3HAYMTENbHBIX OIIMOOK; 3aaHHsI BHIMIOJIHEHBI B IOTHOM 00BEME;
paboTa caHa ¢ 3a7epKKOi He 0osiee TBYX JTHEH.

Onenka «3» BbIcTaBiIsieTcss oOydaromeMmycs, eciau pabota odopmieHa ¢ HapyIIEHUSIMH
TpeOOBaHU; B 3a/IaHUSIX UMEIOTCS He OoJiee S5 omMOOK; 3a/1aHus BBHITIOJTHEHBI B TIOJTHOM 00beMe; paboTa
C/IaHa C 3aJICPXKKOM He OoJiee MATH THEH.

Ormenka «2» BBICTaBISIETCS OOydYaroIieMycs, eciu padboTa odopmiieHa HE B COOTBETCTBUU C
TpeOOBaHUSMU; 3aJaHMs BBHITIOJHEHBI HE B MOJHOM O0BEME; B 3aJaHUSX UMEIOTCA Oojee 5 OmmOoK;
paboTa caHa ¢ 3a7epyKKOM Ooee MmsITH THEH.
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Tema 1.4 Mexann4ecKkue CBOiiCTBa METAJLJIOB U METOJAbI UX HCNIBITAHUSA

IpakTuyeckoe 3anaTue Ne3
MexaHuyecKue CBOMCTBA METAJJIOB M METO/bI MX U3yYeHUs (IPOYHOCTb, YIIPYTOCTh)

Henpb: n3yuynTh MEXaHUYECKHE CBOMCTBA METAJUIOB, METObI UX U3YUYECHUS.

BeinosiHuB padoTy, Bbl Oyere yMeThb:

VYn 2 onpepeniarts (uznyeckue CBOWCTBAa MAaTepUaoB, NMPUMEHSEMBIX B METaJUTypru4ecKoM
IIPOU3BO/ICTBE;

BoinosiHeHue padoThl cnoco0cTBYET (DOPMUPOBAHUIO:

[IK 2.1. BbINoJIHATE pacyeThl MapaMeTPOB TEXHOJOTMYECKOTO IIpoLecca, padoTsl 000py10BaHus,
XapaKTEPUCTHK MCXOJHOTO ChIPbs U NIPOYKLUH IIPU IPOU3BOICTBE YEPHBIX METAJIIIOB.

[1K 2.2. OcymiecTBisITh MOJArOTOBKY IIMXTOBBIX MAaTEPUAIIOB, METAJUIOMIUXTHI K TIEpepaboTKe

IIK 2.3. Bectu TEXHOJIOTHYECKUI NPOLIECC NPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBHH C
TpeOOBAHUSAMH TEXHOJIOTUIECKUX HHCTPYKITHH.

OK 01. Bei6bupats criocoOsbl peleHus 3a1ad npogecCuoHanbHOM e TeIbHOCTH IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAJIM3a U UHTEpIpeTanuu UH(opMauu
1 MH()OPMAITMOHHBIE TEXHOJIOTHHU JJIS1 BBITOJTHEHUS 3a7a4 MPo(eCcCHOHANTBHOMN NesTeTbHOCTH.

MatepuanbHoe o0ecniedeHue: He TpeOyeTcs.

Xom paboThI:

1. Ha3Banue paboThl

2. Henb paboTsl

3. 3anmcarh ONpeNeiCHHE IOHATHI TPOYHOCTh M TUIACTUYHOCTh. KakuMu MeToJlaMu OHH
ONPENENSIOTCA

4. 3apucyiiTe TuarpaMMy pacTsDKCHHS U YKAXKHUTE HA3BAHHUE BCEX TOUCK M YIACTKOB JUArPaMMBbI

5. CoenaTb BBIBOOEI

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHAs paboTa

Kpurtepun onenkn

Onenka «5» BBICTaBIsIeTCA oOOydarImeMmycs, ecid paboTa oQopMieHa B COOTBETCTBHH C
pEKOMEHAlMsAMU TIperojaBaTelis; 3a/JaHus BBITIOJHEHBI B TOJTHOM 0OBeMe; paboTa claHa B JEHBb
IMPOBCACHUA 3aHATUA.

Onenka «4» BbICTaBIsAeTCS oOOydaromemycsi, ecid B odopmieHuu pabOThl UMEIOTCS
HE3HAYUTCIBHBIC HCTOYHOCTHU, HEC BIIHAIOIIHMC Ha HUTOTOBEIN pPE3YJIbTAT HUCCICAOBAHUA;, B pa60Te
3aJJaHUSAX UMEIOTCS He OoJiee IBYX HE3HAYUTENbHBIX OIMOOK; 3aaHHsI BHIMIOJIHEHBI B IOTHOM 00BEME;
paboTa craHa ¢ 3a7epKKOi He 0oyiee TBYX JTHEH.

Onenka «3» BbICTaBiIsieTcss oOydarolemycs, eciu pabota odopmieHa C HapyHICHUSIMH
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He OoJiee 5 ommOO0K; 3a/JaHUs BHIIOJTHEHBI B IIOJTHOM 00BbeMe; paboTa
C/IaHa C 3aJIePXKKOI He OoJee MmsITH THEH.

OrmeHka «2» BBICTABISIETCS OOydYaroOIIeMycs, ecin padoTa odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHMs BBHITIOJHEHBI HE B MOJHOM O0BEME; B 3aJaHUSX UMEIOTCA Oojee 5 OmmOoK;
paboTa caHa ¢ 3a7epyKKOM Ooee MmsITH THEH.
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Tema 2.1 OCHOBBI TEOPHUH CIJIABOB

IpakTnyeckoe 3ansitue Ne4
IMocTpoenune AuarpaMm COCTOSIHUS CILIABOB C MCNOJIb30BAHHEM METO/1a TEPMUYECKOI0 aHAJIU3A

Henb: u3yunTh METONMKY NPOBEACHHUS TEPMHUUYECKOTO AaHAJIM3a; M3YyYUThb OCHOBHBIE THIIbI
JyarpamMMm COCTOSIHUSL JIBOMHBIX CHCTEM; M3Y4YUTh IPEBPAILLEHUE NPOTEKAIOIIUX NPU KPUCTAJLIU3ALUN
CIUIaBOB; IPOBECTHU AHAJIU3 IOJYUYEHHBIX JAHHBIX U ONPEIEIIUTh BO3MOXHOCTU HX HCIOJIb30BAaHUS Ha
IIPAKTHKE.

BbinosinuB padoty, Bbl Oyere yMeThb:

VYn 2 onpepeniarts (uznyeckue CBOWCTBA MaTepUaoB, NMPUMEHSEMBIX B METaJUTypru4ecKoM
IIPOU3BO/JICTBE;

Brinosinenune padorsl cnnocodcTByeT GOPMHUPOBAHNIO:

[1IK 2.1. BbInosIHATH pacyeTsl MapaMeTpoB TEXHOJOTMYECKOTO Ipolecca, paboTsl 000py10BaHuS,
XapaKTEPUCTHK MCXOIHOTO ChIPbs U IIPOYKLUH IIPU IPOU3BOICTBE YEPHBIX METAIIIIOB.

[1K 2.2. OcyuiecTBisITh MOJATOTOBKY IIMXTOBBIX MAaTEPUAIOB, METAJUIOMIUXTHI K TIEpepadboTKe

IIK 2.3. Bectu TEXHOJIOTHYECKUI NPOLIECC NPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBHH C
TpeOOBAHUSAMH TEXHOJIOTUIECKUX HHCTPYKITHH.

OK 01. Bei6bupats criocoOsl peleHus 3a1ad npopecCuoHanbHOM e TeIbHOCTH IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTAM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAJIM3a U UHTEpIpeTanuu UH(opMauu
1 MH()OPMAITMOHHBIE TEXHOJIOTHHU JJISl BBITOTHEHHUS 3a7a4d MPO(EeCCHOHANTBHOMN NeSTETbHOCTH.

MatepuanbHoe o0ecniedeHue: He TpeOyeTcs.

Xoa padoThi:

1. Ha3Banue paboThl;

2. llenb paboTHI;

3. Kpatkue TeopeTuueckue CBeICHHUS;

4. lloctpouts nuarpammy cocrosinus A-B, rae A 30%, B-70%;

5. Haueptuth quarpammy coctostHus Pb-Sb u yka3aTh TMHHUM JIMKBUIYCA, COUAYCA, IBTEKTUKY U
KPUTHYECKHE TOUYKU

6. CnenaTb BBIBOJIBI;

®opma npeacTaBieHus pe3yJbTaTa: BHIIOIHEHHAs paboTa

Kpurepun onenkn

Omenka «5» BBICTaBIsIETCA OOydarmeMmycs, ecid pabota odopMieHa B COOTBETCTBHH C
pEKOMEHAIMsAMU TIpernojaBaTelis; 3a/JlaHds BBITIOJHEHBI B TOJTHOM 00OBeMe; paboTa claHa B JEHBb
MIPOBEJICHUS 3aHSATHS.

Onenka «4» BbICTaBIsAeTCS oOOydaromemycsi, ecid B odopmieHuun pabOTBl UMEITCS
HE3HAYUTENIbHBIC HETOYHOCTH, HE BIMSIONIME HA HWTOTOBBIA pE3yJbTaT WCCICAOBAHHS, B padoTe
3aJJaHUSAX UMEIOTCS He OoJiee IBYX HE3HAYMTENbHBIX OIIMOOK; 3aaHHsI BHIMIOJIHEHBI B IOTHOM 00BEME;
paboTa caHa ¢ 3a7epKKOi He 0osiee TBYX JTHEH.

Onenka «3» BbIcTaBiIsieTcss oOydaromeMmycs, eciau pabota odopmieHa ¢ HapyIIEHUSIMH
TpeOOBaHU; B 3a/IaHUSIX UMEIOTCS He OoJiee S5 omMOOK; 3a/1aHus BBHITIOJTHEHBI B TIOJTHOM 00beMe; paboTa
C/IaHa C 3aJICPXKKOM He OoJiee MATH THEH.

Ormenka «2» BBICTaBISIETCS OOydYaroIieMycs, eciu padboTa odopmiieHa HE B COOTBETCTBUU C
TpeOOBaHUSMU; 3aJaHMs BBHITIOJHEHBI HE B MOJHOM O0BEME; B 3aJaHUSX UMEIOTCA Oojee 5 OmmOoK;
paboTa caHa ¢ 3a7epyKKOM Ooee MmsITH THEH.
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Tema 2.1 OCHOBBI TEOPHUH CIJIABOB

IpakTnyeckoe 3ansitue NeS
IlocTpoenne 1uarpaMm cOCTOSIHHS CILIIABOB

eab: HAy4yuTbCS aHAIM3UPOBATh CIUIABBI ONPEACIIEHHONM KOHUEHTpPALMHU YIJIEpPOJa IO
ouarpamMMme  (©OKele30-LIEMEHTUT» C OINMCAHHEM IIPOLECCOB, IPOUCXOIAIIMX IMPU MEMJIECHHOM
OXJIAXKICHUH.

BbinosiHuB padory, Bbl Oyere yMeTh:

Yn 2 onpenensath (u3MYecKHe CBOWCTBA MAaTEpUATIOB, NMPUMEHSEMBIX B METAJUTypPrHYe€CKOM
IIPOU3BOJICTBE;

BoinosiHeHune padoTsl crioco0cTBYeT (POPMUPOBAHHUIO:

I1K 2.1. BinonHsATh pacyeTsl HapaMeTpoB TEXHOJIOTHMUECKOro mpolecca, paboTel 000py10BaHus,
XapaKTEPUCTUK UCXOJHOTO ChIPbs U MPOYKIUH PU IPOU3BOCTBE YEPHBIX METAIIJIOB.

1K 2.2. OcyuiecTBasTh MOArOTOBKY IIMXTOBBIX MAaTEpPUAJIOB, METAJUIOMIUXTHI K IepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUH MPOLIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUAMH TEXHOJIOTUYECKUX UHCTPYKIMIA.

OK 01. Beibupatb criocoOsI pemenns 3a1a4 npopecCuOHaIbHON e TeTbHOCTH IPUMEHUTEIHFHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEPIpEeTaluy UHpOopManuu
1 MH(OPMaIMOHHbIE TEXHOJIOIMHU AJIS BBIIIOJHEHHUS 3a1a4y NPo(ecCUOHANBHOMN NesTeTbHOCTH.

MarepunanbHoe obecniedenme: He TpeOyeTcs.

Xoa paGoThI:

1. Hazpanue paOoThl;

2. Ilenb paboTHI;

3.0T1BeThTE Ha BOIIPOCHI:

a) B xakom cnyuae criaB xkelnesa ¢ yriepooM Ha3bIBaeTcs CTaIbio?

0) B xakoMm ciydae criiaB xee3a ¢ YriiepoJoM Ha3bIBACTCS YyTyHOM?

4. Onpeaenurte Mo AUarpaMme, B KaKOM JTUara3oHe TeMIepaTyp CyIIECTBYET alb(a-kKene30.

5. Ompenenute MO IUarpaMMe, B KaKOM JHAIla30He TEMIIEPATyp CYIIECTBYET TaMMa->Kene30

6. IlpoBenuTe aHaIN3 CIUIaBa C COJIEP>KaHUEM YyTiepoja:

A) ot 0,02% 1o 0,8%;

b) ot 0,8% 10 2,14%;

B) ot 2,14% no 4,3%,

M0 JHarpaMMe <©OKeJIe30-IEMEHTUT C OIHMCaHUEM IPOILECCOB, MPOMCXOAIIUX MpPH MEAJICHHOM
OXJIQXKICHHH. .

6. Cnenats BBIBOJI,.

®opma npeacTaBieHus pe3yJbTaTa: BHIIOIHEHHAs paboTa

Kpurtepun onenkn

Omenka «5» BBICTaBIsIETCA OOydarmeMmycs, ecid pabota oQopMieHa B COOTBETCTBHH C
pPEKOMEHJALUSAMHU TpENoAaBaTes; 3aJaHus BBHIIIOJHEHB B IOJHOM o0beMme; paboTa claHa B JCHb
MIPOBEJICHUS 3aHATHUS.

Onenka «4» BBICTaBIsETCS OOydamomemycsi, eciu B OQOpMIEHHH paboOThl HMEITCA
HE3HAYUTeNIbHble HETOYHOCTH, HE BIMAIOIIME HA WTOTOBBIM pe3yJbTaT HCCIEAOBAaHUS, B padboTe
3aJJaHUAX UMEIOTCS He OoJiee BYX HE3HAUMUTENBHBIX OIIMOOK; 3a/1aHUs BBINOJIHEHBI B TIOJTHOM 00BEME;
paboTa caHa ¢ 3a7epKKOi He 0osiee IBYX JTHEH.
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Omnenka «3» BbICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He OoJiee 5 ommOOoK; 3a/1aHus BHIMOJTHEHEI B IIOJTHOM 00beMe; paboTa
claHa ¢ 3aIep)KKON He OoJiee MATH JTHEH.

Onenka «2» BBICTaBIsETCS OOydJaromeMycs, eciu pabora odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHMs BBIIIOJHEHBI HE B MOJHOM O0bEME; B 3aJaHUSX UMEIOTCA Oojee 5 omuOoK;
paboTa claHa ¢ 3aIep)KKOi 0oJiee MATH THEH.

Tema 2.2 YyryHsl

IpakTnyeckoe 3ansitue Ne6
IHocTpoenne KPUBBIX OXJIAkKAeHNS (HATPEBAa) U AHAJIN3 NPEeBPalleHU i, MPONCXOASIIIUX B YyTyHAX

Henab: npoananu3upoBaTh NPEBpAIICHUs, IPOTEKAOIINE B YyI'YHAaX IPU OXJIAXJAECHUHU, BBIIBUTH
3aKOHOMEPHOCTH CTPYKTYPOOOpa30BaHUs B HUX.

BoinosiHuB padoty, Bbl Oy/ere yMeThb:

Ya 2 onpenensite (U3NYECKHWE CBOMCTBA MaTEpHANOB, MPUMEHSEMBIX B METAJUTYypPrUYECKOM
IIPOU3BO/JICTBE;

Brinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHNIO:

[1IK 2.1. BbInoyIHATE pacyeTsl MapaMeTpoB TEXHOJIOTMYECKOTO Ipolecca, padboTsl 000py10BaHus,
XapaKTePUCTHK UCXOJHOTO ChIPhs U MPOIYKIIUH MPU MPOU3BOICTBE YEPHBIX METAILJIOB.

[1K 2.2. OcymiecTBiasITh MOJArOTOBKY IIMXTOBBIX MAaTEPUAIOB, METAJUIOMIUXTHI K TIEpepaboTKe

[IK 2.3. Bectu TeXHOJIOTHYECKUI MPOIIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBaHUSAMU TEXHOJIOTUYECKUX UHCTPYKIIUH.

OK 01. Bei6bupats criocoOsbl pelieHus 3aad npogeccuoHanbHOM e TeTbHOCTH IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAJIM3a U UHTEpIpeTanun UHdopMauu
1 nH()OPMAIMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHUS 3a7a4 MPOPECCUOHATBHON IeATETLHOCTH.

MatepuanbHoe odecniedeHue: He TpedyeTcs.

Xoa pa0doThi:

1. HazBanue paboThl;

2. llenb paboTHI;

3. Haueptuth B Macimtabe quarpammy Kele30-IeMEHTHT U OTMETUTh Ha HEW:
CILJIaBbI —I03BTEKTOUIHYIO, SBTEKTOMIHYIO U 3a3BTEKTOUIHYIO CTaJIM:
0,3%C, 0,8%C, 1,2%C.

JIOABTEKTUYECKUI, SBTEKTUYECKUN U 3a9BTEKTUYECKUN YyTYHBI:

3%C, 4,3%C, 5%C.

6. CnenaTh BEIBOJIBI;

@opma npeacTaBieHus pe3yJbTaTa: BRIIOJIHEHHAs paboTa

Kpurtepun onenkn

Omenka «5» BBICTaBIsIETCA OOydarmeMmycs, ecid pabota oQopMieHa B COOTBETCTBHH C
pPEKOMEHJALUSAMHU TpENoAaBaTes; 3aJaHus BBHIIIOJHEHB B IOJHOM o0beMme; paboTa claHa B JCHb
MIPOBEJICHUS 3aHATHUS.

Onenka «4» BBICTaBIsETCS OOydamomemycsi, eciu B OQOpMIEHHH paboOThl HMEITCA
HE3HAYUTeNIbHble HETOYHOCTH, HE BIMAIOIIME HA WTOTOBBIM pe3yJbTaT HCCIEAOBAaHUS, B padboTe
3aJJaHUAX UMEIOTCS He OoJiee BYX HE3HAUMUTENBHBIX OIIMOOK; 3a/1aHUs BBINOJIHEHBI B TIOJTHOM 00BEME;
paboTa caHa ¢ 3a7epKKOi He 0osiee IBYX JTHEH.
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Omnenka «3» BbICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He OoJiee 5 ommOOoK; 3a/1aHus BHIMOJTHEHEI B IIOJTHOM 00beMe; paboTa
claHa ¢ 3aIep)KKON He OoJiee MATH JTHEH.

Onenka «2» BBICTaBIsETCS OOydJaromeMycs, eciu pabora odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHMs BBIIIOJHEHBI HE B MOJHOM O0bEME; B 3aJaHUSX UMEIOTCA Oojee 5 omuOoK;
paboTa claHa ¢ 3aIep)KKOi 0oJiee MATH THEH.

Tema 2.2 YyryHsl

IpakTnyeckoe 3ansitue Ne7
N3yuyenne 4yryHos

Heuab: U3yunTh MapKUpPOBKY M 00JacTh NPUMEHEHHUs YyTyHOB; HAYUYHUThCS paclIM(ppOBBIBATh
MapKH YyTyHOB.

Beinosinus padoty, Bl OyaeTe yMeThb:

Yn 2 onpenensate (U3NYECKUE CBOMCTBA MaTEpHUANOB, NPUMEHSEMBIX B METAJUTYypPrUYECKOM
IIPOU3BOJICTBE;

VY1 3 onpenensiTe MapKUPOBKU METAIJIOB U CILJIABOB;

VY1 4 onpenensaTs BUABI METAJUIOB [0 MUKPOCTPYKTYPE;

Brinosinenue padorsl cnocod6cTBYeT GOPMHUPOBAHNIO:

I1K 2.1. BpinonHsATh pacyeTsl HapaMeTpoB TEXHOJIOTHMUECKOro mpoliecca, paboTel 000py10BaHuS,
XapaKTEPUCTUK UCXOJHOTO ChIPbs U MPOYKIUH PU IPOU3BOCTBE YEPHBIX METAIIJIOB.

1K 2.2. OcyuiecTBasTh MOJrOTOBKY IIMXTOBBIX MaTEPUAJIOB, METAIIOMIMXTHI K IIepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MpOIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUM C
TpeOOBAHUAMHU TEXHOJIOTUYECKUX UHCTPYKIHA.

I[IK 2.4. KoHTponupoBaTb U KOPpPEKTHPOBAaTh MapaMEeTpbl TEXHOJOTUYECKOro IMpolecca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KA4E€CTBA ITPOTYKIMH.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEpHpeTaluu UHpOopMauu
1 MH(OPMaIIMOHHBIE TEXHOJIOTMHU JJIs BBIIOJHEHUS 3a1a4 NPo(ecCUOHANBHOM NesTeTbHOCTH.

MarepunanbHoe obecniedenue: He TpeOyeTcs.

Xom paboThI:

1. HazBanue paboTsl

2. llenb paboThI

3.KpaTkue TeopeTuuecke CBeACHUS
4.0nummTe Npou3BOICTBO YyTryHa
5. 3anonHATE TAOIUILY

6. CnenaThb BEIBOJIEI

HasBaHue uyryHa CBoWCTBA YyryHa MapK1poBKa YyryHa MpuMeHeHne YyryHa

1.Cepble 4yryHsbl

2.KoBKMe YyryHbl

3.BbicoKonpoyHsble
YyTyHbl

dopma npeacTaBiieHUs pe3yJbTaTa: BhIIOIHEHHAs paboTa

Kpurepun oueHkun

Onenka «5» BbICTaBNsieTCs oOydaromiemycs, ecnu pabora odopmieHa B COOTBETCTBUHU C
PEKOMEHIaMsIMH TIPENOAaBaTeNs; 3aJaHNs BBIIOJHEHBI B IOJHOM oOObeMme; paboTa claHa B JICHb
MIPOBE/ICHUS 3aHATHUS.
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Omenka «4» BbICTaBIsICTCS OOydwaromemycsi, ecad B OQOpMICHUH pabOThIl HMEIOTCS
HE3HAYUTEIIbHbIC HETOYHOCTH, HE BIMSIONIME HA WTOTOBBIM pPE3yJbTaT HCCIEAOBAaHUS, B padoTe
3aJlaHUSX UMEIOTCS He OoJiee IBYX HE3HAYMTENbHBIX OMIMOOK; 3aJaHUsI BHIMOJIHEHbI B IOJHOM 00BEME;
paboTta caHa ¢ 3a/IepKKoi He OoJIee IBYX JHEH.

Onenka «3» BbIcTaBisieTcss oOyuarolemycs, eciu pabota odopmieHa C HapyLICHUSIMU
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He OoJiee 5 ommOOoK; 3a/1aHus BHIMIOJTHEHEI B IIOJTHOM 00beMe; paboTa
claHa ¢ 3aep)KKON He OoJiee TATH JTHEH.

Onenka «2» BBICTaBIsETCS oOOydaromeMycs, eciu pabora odopmiieHa HE B COOTBETCTBUHU C
TpeOOBaHUSMU; 3aJaHMs BBIIIOJHEHBI HE B MOJHOM O0bEME; B 3aJaHUSX UMEIOTCA Oojee 5 OomuOoK;
paboTa cana ¢ 3aIepKKoi OoJiee AT THEH.

Tema 2.3 Ctaau

IpakTnyeckoe 3ansitue Ne§
OmnpenesieHne B2, XHMHYECKOr0 COCTABA U HA3HAYEHMS CTAJIM 110 MAPKHPOBKeE

Heib: u3y4yuTh MAaPKUPOBKY METAIUIOB U CILJIABOB.

Boinosinus padoty, Bbl OyaeTe yMeThb:

V1 3 onpenensatb MApKUPOBKH METAJLIOB U CIUIABOB,;

Brinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHNIO:

[1K 2.2. OcymiecTBIATh MOATOTOBKY IMIMXTOBBIX MaTEPHAIIOB, METAJUIOMIUXTHI K IepepadoTKe

[IK 2.3. Bectu TeXHOJIOTHYECKUI MPOIIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBaAHUSMHU TEXHOJIOTHUYECKUX UHCTPYKIIUM.

OK 01. Beibupats ciocoObl penieHus 3a1a4 npopecCuOHANBHON AeSITENbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHANIM3a U UHTEPIpeTaluu uHpopMau
1 nH()OPMAIMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHUS 3a7a4 MPOPECCUOHATBHON IeATETLHOCTH.

MarepuanbHoe obecniedenue: He TpeOyeTcs.

Xox padoTsl

HasBanue paboTsl

[{enb paboThI

[ToBTOPUTH TEOpETUUECKUI MaTepUall IO paciiv(poBKe cTanu B pabouelt TeTpaau;
Pacmmmdpoars Mapku cramu.

Crenathb BBIBOJ

Nk W=

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOTHEHHAs padoTa

Kpurepun ouenku

Onenka «5» BbICTaBNseTCS oOydaromeMmycs, ecinu pabora odopmieHa B COOTBETCTBUH C
PEKOMEHIANMSMU TIPETIOAaBaTes; 3aJaHus BBHIIIOJHEHBI B TOJHOM o0beMe;, paboTa claHa B JICHb
MIPOBEICHUS 3aHSATHS.

Onenka «4» BbIcTaBisgeTcs oOydaromemycsi, ecid B odopmieHuu pabOTbl HMEIOTCS
HE3HAYUTENIbHbIE HETOYHOCTH, HE BIUSIONIME HA WTOTOBBIM pE3yJIbTaT HCCIEAOBAaHUS, B padoTe
3aJlaHUSAX UMEIOTCSl He OoJiee IBYX HE3HAYMTENbHBIX OIIMOOK; 3aaHUsI BHIMOJIHEHBI B IOJTHOM 00BEME;
paboTa caHa ¢ 3a7iepKKoi He 0oJiee BYX JTHEH.

Omnenka «3» BbICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He Ooiee 5 ommOOoK; 3a/1aHus BHIMOTHEHBI B IIOJTHOM 00beMe; paboTa
claHa ¢ 3aJIep)KKON He OoJiee TATH JTHEH.
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OrneHka «2» BBICTaBISIETCS OOydYaroIieMycs, eciu padboTa odopmiieHa HE B COOTBETCTBHUHU C
TpeOOBaHUSAMU; 3aJaHMs BBIIIOJHEHBI HE B MOJHOM O0OBEME; B 3aJaHUSX UMEIOTCA Oojee 5 OmmOOK;
paboTa caHa ¢ 3aJepKKoi 0osee NATH JTHEH.

IIpakTuyeckoe 3ansiTue Ne9
IHocTpoenne KPUBBIX OXJIAKIAEHHS (HATPeBAa) U aHAJIM3 NPeBPALIEHHH, IPOUCXOAAIIMX B CTAJIAX

Henp: npoananu3upoBaTh NPEBPAIICHUs, IPOTEKAIOIINE B YyI'YHAaX IIPU OXJIAXICHHUHU, BBIIBUTH
3aKOHOMEPHOCTH CTPYKTYPOOOpa30BaHUS B HUX.

BbinosiHuB padory, Bbl Oyere yMeTh:

Yn 2 onpenensath (u3MYecKHe CBOWCTBA MAaTEpUAIOB, NMPUMEHSEMBIX B METAJUTypPrH4eCKOM
IIPOU3BOJICTBE;

Boinosinenue padorsl cnocodocTByeT GOPMHUPOBAHNUIO:

I1K 2.1. BinmonHATh pacyeTsl HapaMeTpoB TEXHOJIOTHMUECKOro mpoliecca, paboTel 000py10BaHus,
XapaKTEPUCTUK UCXOJHOTO ChIPbs U MPOYKIUH MPU IPOU3BOCTBE YEPHBIX METAIIJIOB.

1K 2.2. OcyuiecTBasTh MOArOTOBKY IIMXTOBBIX MAaTEpPUAJIOB, METAJUIOMIUXTHI K IepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MPOLIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBUU C
TpeOOBAHUAMU TEXHOJIOTUYECKUX UHCTPYKIHIA.

OK 01. Beibupatb criocoOsI pemenns 3a1a4 npopecCuOHaIbHON e TeTbHOCTH MPUMEHUTENHFHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucrnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEPIpEeTaluu UHpOpMauu
1 MH(OPMaIIMOHHBIE TEXHOJIOIMHU AJIS BBIIOJHEHUS 3a1a4y NPo(ecCUOHANBHOMN NesTeTbHOCTH.

MarepunanbHoe obecniedenue: He TpeOyeTcs.

Xoa paGoTsI:

1. HazBanue paOoThl;

2. Ilenb paboTHI;

3. HaueptuTh B MaciTabe AuarpamMmy >KeJe30-IEMEHTUT U OTMETHTh Ha HEH:
CIJIaBbl —J109BTEKTOUIHYIO, IBTEKTOUIHYIO U 3a9BTEKTOUAHYIO CTAJIN:
0,3%C, 0,8%C, 1,2%C.

JO3BTEKTHUECKU, IBTEKTUUECKUH U 3a9BTEKTUUECKUI YYTYHBI:

3%C, 4,3%C, 5%C.

6. CaenaTh BEIBOIBI;

®opma npeacTaBieHus pe3yJbTaTa: BHIIIOJHEHHAs padoTa

Kpurepun ouenku

Onenka «5» BbICTaBNseTCS oOOydaromeMmycs, ecinu pabora odopmieHa B COOTBETCTBUH C
PEKOMEHIANMSIMU TIPETIOaBaTels; 3aJaHus BBHIIIOJHEHBI B TOJHOM o0beMe;, paboTa claHa B JICHb
MIPOBE/ICHUS 3aHATHUS.

Onenka «4» BbIcTaBiIsgeTcs oOydaromemycsi, eciu B odopmieHuun pabOThl HMEITCS
HE3HAUUTENIbHbIE HETOYHOCTH, HE BIUSIOIIME Ha HUTOTOBBIA pe3yibTaT HCCIEIOBaHUS; B pabote
3aJaHASIX UMEIOTCS He 0oJiee BYX HE3HAUYMTENBHBIX OIMMOOK; 3a/IaHuUs BHIIOJIHEHBI B TIOJTHOM 00BEME;
paboTa caHa ¢ 3a7iepKKoi He 0oJiee BYX JTHEH.

Omnenka «3» BbICTaBIsETCS oOOydamomemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He OoJiee 5 ommOOoK; 3a/1aHus BHIMIOTHEHEI B IIOJTHOM 00beMe; paboTa
claHa ¢ 3aJIep)KKOU He OoJiee TSATH JTHEH.

Onenka «2» BBICTaBIIsIETCS OOydaromemycsi, eciu pabota odopmieHa He B COOTBETCTBHU C
TpeOOBaHUSIMU; 3a/JaHHS BBIMOJHEHBI HE B MOJHOM O00BEME; B 3aJaHUSX MMEIOTCA Oosiee 5 OmmoOOK;
paboTa cana ¢ 3aJiepKKoii Oosee IATH JHEH.
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Tema 2.4 IIBeTHbIE MeTAJJIbI M CILJIABbI

IIpakTuyeckoe 3ansaTue Nel(
OmnpenesieHne B, XUMUYECKOr0 COCTABA U HA3HAYEHMS CILUIABOB IBETHBIX METAJJIOB 110
MapKHpPOBKe

Heab: Hay4duThCS OINpEeAeNsTh BUI, XUMHYECKHH COCTaB M HA3HAUYCHHUE CILJIaBOB I[BETHBIX
METAJIJIOB 110 MApKUPOBKE.

BbinosiHuB padory, Bbl Oyere yMeTh:

V1 3 onpenenstb MApKUPOBKU METAILIOB U CIUIABOB;

BoinosiHeHue padoThl cnocodcTBYeT (DOPMHUPOBAHUIO:

1K 2.2. OcyuiecTBasITh MOJArOTOBKY IIMXTOBBIX MAaTEPUAJIOB, METAJUIOMIUXTHI K IIepepaboTKe

[IK 2.3. Bectu TeXHOJIOTMYECKUI MpOIECC MPOU3BOACTBA YEPHBIX METAJUIOB B COOTBETCTBHU C
TpeOOBAHUSAMH TEXHOJIOTUIECKUX HHCTPYKITHH.

OK 01. Beibupats ciocoObl perienus 3a1a4 npopecCuOHANbHON AeSITETbHOCTH TPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTaM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHANIM3a U MHTEPIpeTaluu UHpopMau
u I/IH(l)OpMaHI/IOHHLIC TEXHOJOI'U JJIA BBIIIOJTHCHUS 3aJa4 HpO(i)CCCHOHaHLHOﬁ JACATCIIbHOCTH.

MarepuanbHoe obecniedenue: He TpeOyeTcs.

Xox pabdoThI:
1. Ha3Banue paboThl
2. Ilenb paboThl
3. IloBTOpUTH TEOPETHUECKUI MaTepUal M0 paclIMPpPOBKE BETHBIX CIVIABOB B pabouel TeTpaau;
4. PactmdpoBaTe MapKu IIBETHBIX CIIJIABOB;
5. Chenarth BBIBOIL.

®opma npeacTraBaeHus pe3yabTaTa: BHIIOIHEHHAs padoTa

Kpurtepuu ounenku

Onenka «5» BbICTaBIseTCS oOOydarolieMmycs, eciau pabora odopmieHa B COOTBETCTBUH C
PEKOMEHJANMSAMHI TIPETNOfaBaTelis; 3a/JaHus BBIIIOJHEHB B TOJHOM OObeMe; padoTa claHa B JIEHb
MIPOBE/ICHUS 3aHATHUS.

Onenka «4» BbIcTaBiIgeTcs oOydaromemycsi, eciu B odopmieHuun pabOThl HMEITCS
HE3HAUUTENIbHbIE HETOYHOCTH, HE BIMSIOIIME HAa HMTOTOBBIA pe3yibTaT HCCIEIOBaHUS; B pabote
3aJaHASIX UMEIOTCS He OoJiee BYX HE3HAUYMTENBHBIX OIMOOK; 3a/IaHuUs BHITIOJIHEHBI B TIOJTHOM 00BEMeE;
paboTa caHa ¢ 3a7iepKKoi He 0oJiee BYX JTHEH.

Onenka «3» BbICcTaBisieTcss oOyuarolemycs, eciu pabota odopmieHa C HapyLIeHUSIMU
TpeOOBaHUI; B 3a/laHUSAX UMEIOTCA He OoJiee 5 omMOOK; 3a/1aHusl BBHITIOJIHEHBI B IOJTHOM 00beMe; paboTa
C/1aHa C 33JIepKKOIl He OoJiee MmITH JHEH.

Onenka «2» BBICTaBIIsIETCS OOydaromemycsi, eciu pabota odopmieHa He B COOTBETCTBHU C
TpeOOBaHUSIMU; 3a/aHHS BBIMOJHEHBI HE B MOJHOM 00BEME; B 3aJaHUSX MMEIOTCA Oosiee 5 OmmoOOK;
paboTa caHa ¢ 3aJiepKKoi Oosee IATH JHEH.
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Tema 2.4 IIBeTHbIE MeTAJJIbI M CILJIABbI

IIpakTuyeckoe 3ansiTue Nell
Bb100p MapKu CIJIAaBOB HBETHBIX METAJLJIOB /ISl KOHKPETHBIX JIeTaJjlei
Heab: HayuuThes KiIaccupuuUpoBaTh, paciupoBbHIBATE M XapaKTepU30BaTh 00JIaCTh

IMPUMCHCHUS IBETHBIX CILUIABOB.

BbinosiHuB padory, Bbl Oyaere yMeTh:

VY1 3 onpenensiTe MapKUPOBKUA METAJJIOB U CILJIABOB;

V1 4 onpenensats BUAbI METAIUIOB [0 MUKPOCTPYKTYPE;

BoinosiHeHune padoTsl criocodcTBYeT (POPMUPOBAHHUIO:

IIK 2.2. OcymiecTBasTh MOATOTOBKY IMIMXTOBBIX MaT€pHAIOB, METAIOMIUXTHI K IEpepadOTKe

IIK 2.3. Bectu TEXHOJIOTMYECKUH TPOLIECC IIPOU3BOJICTBA YEPHBIX METAJUIOB B COOTBETCTBUU C

Tpe6OBaHI/IHMI/I TCXHOJIOTHYCCKHUX HHCTPYKHHﬁ.

I[IK 2.4. KonTponupoBaTb U KOPpPEKTHPOBAaTh I[apaMETpbl TEXHOJOTHYECKOro Ipolecca

MMPOU3BOJACTBA YCPHBIX MCTAJUIOB U Ka4eCTBA IMPOAYKIHHU.

OK 01. Beibupatb criocoObI pemenns 3a1a4 mpohecCHOHATBHON AEATEIbHOCTH IPUMEHHUTEIBHO K

Pa3JIMIHBIM KOHTCKCTAM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAJIM3a U UHTEPIpEeTaluy UHpOopMaluu

n I/IH(bOpMaI_II/IOHHLIe TCXHOJIOI'MHU JJIA BBIIIOJTHCHUS 3aJa4 HpO(beCCI/IOHaHBHOﬁ JACATCIIbHOCTH.

MarepuanabHoe ofecnedeHne: He TpeOyeTcs.

Xoa padoTsl

1. HaszBanue paGoTbl

2. Uenb paboTsl

3. BpimonHUTH paboTHI O MPEICTABICHHOMY 33/1aHHUIO.
4. Pe3ynbTarhl pabOThI BHECTH B TaOIMIIBI

5. Cnenarts BBIBOJI

3aganue 1

3anummre yciIoBHbIe 0003HaYEHHUS JIETHPYIOIIUX JIEMEHTOB MJIM X Ha3BaHUE B MapKaX I[BETHBIX
METaJIJIOB U CIUIaBoB (Tabmuua 1)

Tabmuna 1
HaunmenoBanue HaumenoBanue
IeMeHTa O06o3HaveHHe IeMeHTa O0o03HaueHue
AmoMuHHI H
bepunnmit OnoBo
bo CauHeIll
Kenezo Cepebpo
Kn Cy
K T
Marnuit docdop
Mapranen Xpom
M I
MEBHIBIK PenxosemennHEIE
3ananue 2
Omnpenenure XUMHYECKANA COCTAB CIUTABOB IBETHBIX METAJJIOB. 3aNOTHUTE Ta0uIly 2
Tabnwuna 2
PesynbpTaThl paboThl O KIaccuPUKAIMN 1 MAPKUPOBKE IIBETHHIX CIIIIABOB
Mapka HaumenoBanue
MATepHAIA MATepPHANA PacummdpoBka marepuaJjia
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3ananue 3

Pactmndpyiite mapky bpOLC 4-4-4

Homepa BapraHTOB OTBETOB
1-1 2-i 3-i 4-i 5-i
bpon3sa, Onossnucras | JlaTyHs, bponza bpon3sa,
4% o1oga, OpoH3a, 4% omnoBa, CBUHIIOBAS, 4% menp,
4% 1uHKa, 4% onona, 4% 1uHKa, 4% ojoBa, 4% oJioBa,
4% cBUHIIA 4% nyHKa, 4% cBUHIIA 4% 1nuHKa, 4% cBUHIIA
4% cBuHIIA 4% cBuHIA

3aganue 4

Ornpenenure XUMUYECKUNA COCTaB:

MPOCTHIX JIaTyHeH mo Mapkam: J163, JI8S, JI190, J196;

cnoxubIx naryneit: JIAXK60-1-1J1, JIA77-2, JIO70-1, JIM1pKS2-4-1, JIA67-2,5.
3aganue 5

OHpeHGHI/ITe XUMHYECKHUH COCTaB 6p0H3 10 UX MapKaM:
BpOLICH3-7-5-1, BpAXK9-4, BpAYKH10-4-4JI, BpAXKMu10-3-1, 5pOC8-12, BpBH1-7, BpKMu3-1.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJIHEHHAs paboTa

Kpurtepuu ounenku

Onenka «5» BbICTaBIseTCS oOOydarouieMmycs, ecinu pabora oQopmieHa B COOTBETCTBUH C
PEKOMEHIANMSMH TIPETNOaBaTels; 3a/JaHus BBHIIIOJHEHB B TOJHOM o0beMme;, paboTa claaHa B JICHb
MIPOBE/ICHUS 3aHATHUS.

Onenka «4» BbIcTaBiIgeTcs oOydaromemycsi, eciu B odopmieHuu pabOThl HMEITCS
HE3HAUUTEJIbHbIE HETOYHOCTHM, HE BIMSIOIIME Ha HMTOTOBBIA pe3yJbTaT HCCIENOBaHUS; B paboTte
3aJJaHUAX UMEIOTCS He OoJiee BYX HE3HAUMTENBHBIX OIMMOOK; 3a/IaHUs BHIIOJIHEHBI B TIOJTHOM 00BEME;
paboTa caHa ¢ 3a7iepKKoi He OoJiee BYX JTHEH.

Onenka «3» BbIcTaBisieTcss oOyuarolemycs, eciu pabota odopmieHa C HapyLICHUSIMU
TpeOOBaHU; B 3a/IaHUSAX UMEIOTCA He OoJiee 5 omMOOK; 3a/1aHKsl BBHITIOIHEHBI B IOJTHOM 00beMe; paboTa
C/1aHa C 33JIepKKOIl He OoJiee MmITH JHEH.

Onenka «2» BBICTaBIIsIETCS OOydaromemycsi, eciu pabota odopmieHa He B COOTBETCTBHU C
TpeOOBaHUSIMU; 3a/IaHHS BBIMOJHEHBI HE B MOJHOM O00BEME; B 3aJaHUSX MMEIOTCA Oosiee 5 OmmoOOK;
paboTa caHa ¢ 3aJiepKKoi 6osee IATH JTHEH.
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Tema 2.4 IIBeTHbIE MeTAJJIbI M CILJIABBI

IIpakTuyeckoe 3ansiTue Nel2
HN3yyeHue aJJlOMUHUEBBIX CILUIABOB

Henab: U3yunTs MapKUpOBKY U 00JIaCTh IPUMEHEHMSI [IBETHBIX METAJIJIOB — aJIIOMUHMSI U CILUIaBOB
Ha €ro OCHOBE; M3YYUTh OCOOCHHOCTH NPHUMEHEHHUS ATIOMUHHUEBBIX CILIAaBOB B 3aBUCHMOCTH OT MX
cocCTasa.

BbinosiHuB padory, Bbl Oyere yMeTh:

Yn 2 onpenensath (u3MYecKHe CBOWCTBA MAaTEpUATIOB, NMPUMEHSEMBIX B METAJUTypPrHYe€CKOM
MIPOU3BOJICTBE;

VY1 3 onpenensiTe MapKUPOBKUA METAJIJIOB U CILJIABOB;

Brinosinenune padorsl cnnocodcTByeT GOPMHUPOBAHNIO:

[1IK 2.1. BbInosIHATH pacyeTsl MapaMeTpoB TEXHOJOTMYECKOTO Ipolecca, paboTsl 000py10BaHuS,
XapaKTEPUCTUK UCXOIHOTO ChIPbs U MPOAYKIUHU IPU MPOU3BOJCTBE YEPHBIX METAILIIOB.

[1K 2.2. OcyuiecTBisITh MOJATOTOBKY IIMXTOBBIX MAaTEPUAIOB, METAJUIOMIUXTHI K TIEpepadboTKe

[IK 2.3. BecTu T€XHOJIOTMYECKUH MPOLECC MPOU3BOJCTBA YEPHBIX METAJIOB B COOTBETCTBHUM C
TpeOOBAHUSAMH TEXHOJIOTUIECKUX HHCTPYKITHH.

OK 01. Beibupats ciocoObl penieHus 3a1a4d npopecCuOHANbHON AeSITEIbHOCTH TPUMEHUTEIBHO K
Pa3JINYHBIM KOHTCKCTaM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHANIM3a U UHTEPIpeTaluu UHpopMauu
u I/IH(l)OpMaIlI/IOHHI)Ie TEXHOJIOI'U JJIA BBIIIOJTHCHUS 3aJa4 HpO(i)GCCHOHaHLHOﬁ JACATCIIbHOCTH.

MarepuanbHoe obecnieuenue: He TpeOyeTcs.

1.Ha3Banue paboTbl

2.1lenp paboThI

3.BrInonHUTE paboTHI 1O MPECTABICHHOMY 33JaHUIO.
4.Pe3ynbTaThl pabOTHl BHECTH B TAOJIHIIBI

5.Crmenatn BBEIBOJ

3aganue:
OSHaKOMI/ITI)Cﬂ C TeopeTI/I‘IeCKI/IMI/I ITIOJIOKCHUSIMU, a TAKXKC JICKIITUSIMU B Bameﬁ pa6oqel71 TeTpazm 10

JaHHOU Teme. 3aroIHUTe TaOIuIly

HasBaHue OcCHOBHbIE Mpumep Pacwundposka Ob6nactb
CnnaBga, ero CBOICTBA MapKUPOBKM MapKu NPUMEHEeHUs
onpeaeneHune cnniaea

®opma npeacTaBIeHus pe3yJabTaTa: BHIIOIHEHHAs paboTa

Kpurtepun onenkn

Omenka «5» BBICTaBIsETCA OOydarImeMmycs, ecid pabota oQopMieHa B COOTBETCTBHH C
pPEKOMEHJALUsAMHU TpENoAaBaTes; 3aJaHus BBHIIIOJHEHb B IOJHOM o0beMme; paboTa claHa B JCHb
MIPOBEJICHUS 3aHATHUS.

Onenka «4» BBICTaBIsETCS OOydamomeMmycsi, eciu B OQOpMIEHHH paboOTBl HUMEIOTCA
HE3HAYUTeNIbHble HETOYHOCTH, HE BIHMAIOIIME HA WTOTOBBIM pe3yJbTaT HCCIEAOBAaHUS, B padboTe
3aJJaHUAX UMEIOTCS He OoJiee BYX HE3HAUUTENBbHBIX OIIMOOK; 3a/laHUs BBIINOJIHEHBI B TIOJTHOM 00BbEME;
paboTa caHa ¢ 3a7epKKOi He 0osiee TBYX JTHEH.
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Omnenka «3» BbICTaBIsETCS oOOydammemycs, eciu padbora odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He OoJiee 5 ommOOoK; 3a/1aHus BHIMOJTHEHEI B IIOJTHOM 00beMe; paboTa
claHa ¢ 3aIep)KKON He OoJiee MATH JTHEH.

Onenka «2» BBICTaBIsETCS OOydaromeMycs, eciiu pabora odopmiieHa HE B COOTBETCTBUU C
TpeOOBaHUSMU; 3aJaHMs BBIIIOJHEHBI HE B MOJHOM O0bEME; B 3aJaHUSX UMEIOTCA Oojee 5 omuOoK;
paboTa claHa ¢ 3aIep)KKOi 0oJiee MATH THEH.

Tema 3.4 Knaccupukanusi MHCTPYMEHTAJbHBIX CTAJIel M CIJIABOB

IIpakTuyeckoe 3ansiTue Nel3
HN3y4yeHue yriiepoaucThbiX U JIErHPOBAHHBIX HHCTPYMEHTAJIbHBIX CTaJIel

Heab: u3yuynTh MapKUPOBKY U 0O0JIACTh NMPUMEHEHHUS KOHCTPYKIIMOHHBIX CTalied; HayuUuThCS
pacmu(poBBIBaTH MAPKUPOBKH KOHCTPYKIIMOHHBIX CTaJICH.

Beinosinus padoty, Bl OyaeTe yMeThb:

Yn 2 onpenensate (U3NYECKUE CBOMCTBA MaTEpHUANOB, NPUMEHSEMBIX B METAJUTYypPrUYECKOM
MIPOU3BOJICTBE;

VY1 4 onpenensaTs BUABI METAJUIOB [0 MUKPOCTPYKTYPE;

Brinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHNIO:

[1IK 2.1. BbInoyIHATE pacyeTsl MapaMeTpoB TEXHOJIOTMYECKOTO Ipolecca, padboTsl 000py10BaHus,
XapaKTEPUCTUK UCXOIHOTO ChIPbs U MPOAYKIUHU IPU MPOU3BOJCTBE YEPHBIX METAILIIOB.

[1K 2.2. OcymiecTBiasITh MOJArOTOBKY IIMXTOBBIX MAaTEPUAIOB, METAJUIOMIUXTHI K TIEpepaboTKe

[IK 2.3. BecTu T€XHOJIOTMYECKUH MPOLECC MPOU3BOJACTBA YEPHBIX METAJIOB B COOTBETCTBUM C
TpeOOBaHUSAMU TEXHOJIOTUYECKUX UHCTPYKIIUH.

IIK 2.4. KoHTponupoBaTb M KOPPEKTHPOBAaTh IapaMETPbl TEXHOJOTHYECKOTO IIpoLECcca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KAUE€CTBA MPOTYKIUH.

OK 01. Bei6bupats criocoOsbl peleHus 3aad npogecCuoHanbHOMN e TeNbHOCTH IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPE/ICTBA MOUCKA, aHANIM3a U UHTEPIpeTaluu UHpopMau
1 nH()OPMAITMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHUS 3a7a4 MPOPECCUOHAITBHON IEeATETLHOCTH.

MatepuanbHoe odecniedeHue: He TpedyeTcs.

XoJ paboThl:

1.Ha3Banue paboTsl

2.lenb paboTsl

3.BoInonHUTE paboThI 1O NPECTABICHHOMY 33JJaHUIO.
4.Pe3ynbTaThl pabOTHI BHECTH B TaOIMIIBI

5.Cnenats BBIBOJI

3ananue:

3anuimuTe OCHOBHBIE MPU3HAKA MApPKUPOBKM  BCEX  IPYII KOHCTPYKIMOHHBIX  cTajei
(06BIKHOB€HHOFO KadyeCTBa, Ka4YC€CTBCHHBIX CTaﬂeﬁ, HeFI/IpOBaHHBIX KOHCTPYKHI/IOHHI)IX CTaHeﬁ,
PECCOPHO-TIPYKUHHBIX CTaJIel, MAPUKOTOIIMITHUKOBBIX CTaJIel, aBTOMATHBIX CTalleil), ¢ MpUMepaMHu.

3agaHue Mo BapuaHTaM:

1 Pacmmdpyiite Mapku cTajed W 3amumimTe 00JacTh NMPUMEHEHUs KOHKPETHOW MapKH (T.e.
JJIs1 U3TrOTOBJICHUA YE€T0 OHA Hpe,uHa:;Haqua)

Ne 3agaHue ana 1 sapmaHTa 3agaHue ana 2 BapmaHTa
1 Ct0 Cr3

2 BCt3Inc BCt3nc

3 08 10
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4 40 45

5 18X2H4MA 12XH3A
6 30XICA 38XMIOA
7 70 85

8 55C2A 60C2X2

9 50XDA 55C2

10 LWX4-1 WX20

11 A40 All

®opma npeacTaBiieHus pe3yJbTaTa: BhIIIOIHEHHAs paboTa

Kpurepun oueHkun

Onenka «5» BeIcTaBisieTcss oOyuaroliemycs, eciau pabora ogopMieHa B COOTBETCTBUM C
pEeKOMEHAaLUsAMHU MpenoaBarTes; 3a/JaHus BBIIOJHEHbI B IOJHOM o0beMme; paboTa claHa B JCHb
IIPOBE/ICHUS 3aHATHUS.

Onenka «4» BbICTaBiIsAeTCA oOOydaromemycsi, eciu B odopmieHuun padOTbl HMEITCS
HE3HAUUTEJIbHbIE HETOYHOCTH, HE BIMSIOIIME Ha HMTOTOBBIA pe3yJbTaT HCCIENOBaHUS; B pabote
3aJJaHUAX UMEIOTCS He OoJiee BYX HE3HAUYMUTENBHBIX OIIMOOK; 3a/laHUs BHIIIOJIHEHBI B TIOJTHOM 00BEME;
paboTa caHa ¢ 3a7iepKKoi He OoJiee JBYX JIHEH.

Onenka «3» BeIcTaBiIsieTcss oOydaromemycs, eciau padbota odopmieHa ¢ HapyIICHUSIMH
TpeOOBaHU; B 3a/laHUSAX UMEIOTCA He OoJiee 5 omMOOK; 3a/1aHusl BBIIIOIHEHBI B IOJHOM 00beMe; paboTa
cllaHa ¢ 3aJIep)KKOU He 0oJiee MSATH THEH.

OneHka «2» BBICTaBIsETCS OOydaromemycsi, eciu pabota opopmieHa He B COOTBETCTBHU C
TpeOOBaHUSIMU; 3a/aHHS BBIMOJIHEHBI HE B TMOJHOM O00BEME; B 3aJaHUSX MMEIOTCA OoJjiee 5 OmmoOOK;
paboTa caHa ¢ 3aJiepKKoi 6osee IATH JTHEH.

Tema 3.5 3amura MeTa10B OT KOPPO3HHU

IpakTHyeckoe 3anaTue Nel4
3amuTa MeTaJII0B 0T KOPPO3HH

Henb: H3yunTh NPOTEKAHHWE NPOLECCOB XUMUYECKOW M DIJIEKTPOXMMHUYECKOM KOPpPO3UH B
Pa3IMYHBIX CpellaX, METO/Ibl OOpbOBI ¢ KOPPO3UEH.

BbinosiHuB padoTy, Bl Oyere yMeThb:

Ya 2 onpenensath (U3NYECKHE CBOICTBA MAaTepHalIOB, MPUMEHSEMBIX B METAJTyprHU€CKOM
IIPOU3BO/JICTBE;

Boinosinenue padorsl cnocodocTByeT GOPMHUPOBAHUIO:

I1K 2.1. BbImoaHATh pacdyeTsl HapaMeTpoB TEXHOJIOTHUECKOro Mpoliecca, padboThl 000pyI10BaHuS,
XapaKTEPUCTUK UCXOJHOTO ChIPbs U MPOYKIUH MPU MPOU3BOCTBE YEPHBIX METAIIJIOB.

1K 2.2. OcymiecTBasTh MOJArOTOBKY IIMXTOBBIX MAaTEPUAJIOB, METAJUIOMIUXTHI K IepepaboTKe

[IK 2.3. BecTu TEXHOJIOTMYECKUI MPOLECC MPOU3BOJICTBA YEPHBIX METAIJIOB B COOTBETCTBHH C
TpeOOBAHUSAMHU TEXHOJIOTUYECKUX UHCTPYKIHA.

OK 01. Beibupats ciocoObl penieHus 3a1a4 npopecCuoOHaIbHON ASITEIbHOCTH TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02. HUcrnonp30BaTh COBpEMEHHBIE CPEACTBA MOWCKA, aHAIN3a M UHTEPIIPETAIIU HHGOPMAITII
¥ MH(OPMAITMOHHBIE TEXHOJIOTHHU JJIsl BBITOTHEHUS 3a1a4 MPo(ecCHOHANBHOMN AesTeTbHOCTH.

MartepuanbHoe o0ecriedeHune: He TpeOyeTcs.

Xoxa padoTbI:
1. HazBanue paboTs

29




[ens paboTs

W3yunTh TEOpETHUECKUI MaTepuall, IPEICTaBICHHBINA B pab0OTe U ClIeNaTh OMOPHBIA KOHCIIEKT;
OTtBeTuTh B paboueil TeTpaau Ha KOHTPOJIbHBIC BOIIPOCHI.

CraenaTh BBIBOJI O IPOJIETIAHHON paboTe

Nk

KoHTposbHBI BOIIPOCHL:
1 Yto Takoe KOppo3usi METAILJIOB
2 OxapakTepu3yHTe CYIIHOCTh JIEKTPOXUMUYECKON KOPPO3UU
3 Ot kakux (akTOpPOB 3aBUCUT CKOPOCTh KOPPO3UHU

®opma npeacTaBJieHUs pe3yJbTAaTa: BhIIIOJIHEHHAs paboTa

Kpurepun oueHkun

Onenka «5» BeIcTaBisieTcss oOyuarolemycs, eciau pabora ogopMieHa B COOTBETCTBUM C
PEKOMEHIALMSAMU TIPETIOaBaTelis; 3aJlaHus BBIIIOJHEHBI B IOJHOM 0o0beMe;, paboTa claHa B JICHb
IMPOBCACHUA 3aHATUA.

OneHka «4» BBICTAaBICTCS OOydYawomEeMycsi, eciu B O(QOPMIICHUH pabOThl HUMEKOTCS
HE3HAYUTCJIBbHBIC HCETOYHOCTH, HE BIIMAIOIINC Ha HUTOTOBBIN peE3yJIbTaT HCCICAOBAHUA; B pa60Te
3aJJaHUSX UMEIOTCS He 0oJiee IBYX HE3HAYUTENBHBIX OIIMOOK; 3a/IaHUs BHIMOJIHEHBI B TIOJTHOM 00BbEME;
pabota caHa ¢ 3a/Iep kKo He 00JIee IBYX JHCH.

Onenka «3» BbICTaBIsSIETCss OOydaronmemycs, eciau padbota ohopMiIeHA C HapyIICHUSIMH
TpeOOBaHU; B 3aJaHUSIX UMEIOTCS He OoJiee 5 ommOOoK; 3a/1aHus BHIIIOJHEHEI B IIOJTHOM 00beMe; paboTa
cllaHa ¢ 3aJIep)KKOU He 0oJiee MSATH THEH.

OneHka «2» BBICTaBISIETCS OOydYaroIieMycs, eciu padoTa odopmiieHa HE B COOTBETCTBUU C
TpeOOBaHUSMU; 3aJaHMs BBHIIIOJHEHBI HE B MOJHOM O0BEME; B 3aJaHUSX UMEIOTCA Oojee 5 OmMOoK;
paboTa caHa ¢ 3aJepKKOM Oosee MmsITH THEH.
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