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COI''TACOBAHO
3amecTuTelb AUPEeKTOpa 110 yuyeOHOo-
METOAMYECKOH H BOCIMTATENbHOH paboTe
Benomopcko-Onexckoro ¢pmmana «I"'YMPD
umeHd aamupaina C.O. Makaposa»

YTBEPXJIEHO
Jupexrop benomopcko-OHemxckoro
dunnana «I'YMP® uMmenn anMupana
C ‘0. Makaposay

Y f/u/ A.B. Bacuises
y JI.M. Karopuna ///
/f',,/ii 06 . 2025
(7 tyorces 2025 Vs 4
/
OJ1OBPEHO

Ha 3ace/IaHHH METOANYECKOro coBeTa
benomopcko-Onexckoro dumrana «'YMP®D
umenn ayimupana C.0O. Makaposa»

Tpotokon ot /6 .06 2025 Ne 7

[Tpencenarens _['761 ""/ C.H. MaprreiHoBa

PA3PABOTYUKMU:

boOriieBa Ceetnnana BiiaguMupoBHa — npernoaBaTesib MEXaHUKH U MHKEHEPHOU Tpaduku,
npezacenarenas 00menpodeccnoHaNbHBIX AUCHUIUTMH bernoMopcko-Onexckoro ¢ummana
OI'bOY BO «I'YMP® umenu agmupana C.O. MakapoBay;

MuxaneB Anekcanap Cepreesud npenojasarens OIl nucuuniaun benomopcko-OHEXKCKOTO
¢umuana ®I'BOY BO «'YMP® umenu agmupana C.O. MakapoBay;

OwnaroBa lOnus HukonaeBHa - HauyaldbHUK OPraHU3alMOHHOTO OTJENa, IPENoJIaBaTelb
benomopcko-Onexckoro punmuana ®I'bOY BO «I'YMP® numenn agmupana C.O. MakapoBay

KoMIuiekT KOHTpPOJBHO-OIIEHOYHBIX CpeAcTB 1o ydyeOHou aucrumuimHe OI1.04
MarepuanoBeneHue pa3paboTaH B COOTBETCTBMM ¢ DelepanbHbIM TroCyJapCTBEHHBIM
00pa3oBaTeNIbHBIM CTAaHAAPTOM CpPEAHEro MnpodeccuoHanbHOro 0o0pa3oBaHUs, 00pa3oBaHUs
(manee - ®I'OC CIIO) no cneuuansuocTH 26.02.03 CynoBoxaeHHue, YTBEPKICHHBIM IIPUKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit ®enepanuu ot 12.12.2024 1. No 872
(3apeructpupoBan B Muntocte Poccun ot 21.01.2025 r. per. Ne 80985), nmo cneuuanbHOCTH
26.02.03 CynoBoxaenue, npodeccruoHanbibiM ctangaptom 17.015 «CynoBoautens-MexaHUuKy,
YTBEPKJIECHHBIM IIpUKa3oM MMUHHUCTEpCTBA Tpyda M COLMAIbHOM 3amuTel Poccuiickon
®eneparuu ot 08.09.2015 Ne 6121 (3apeructpupoBaH MuUHUCTEPCTBOM tocTUIMM Poccuiickoi
@eneparuu 09.10.2015, per. Ne 39273), mnpodeccroHanbHbIM cTaHaapToM «Matpocy,
YTBEPKAEHHBIM IIpUKa3oM MuHHUCTEpPCTBA Tpyda M COLMAIbHOM 3amuThl Poccuiickon
@eneparuu ot 3 nekabps 2019 r. N 763n (3apeructpupoBaH MHHHMCTEPCTBOM FOCTULIUU
Poccuiickoit ®eneparu 02.06.2020 Ne 58543), mpumepHoil 00OpazoBaTeNbHON MpOrpamMMoit
rocynapctseHHoro peecrpa IIOII, ¢ yuérom Crpaterun pas3Butus BocnuTaHus B Poccuiickoit
®enepanun Ha nepro 1o 2030 rojaa, mpuMepHON MPOTrPaMMBbl BOCTIUTAHHSL.
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COJIEP’)KAHUE
MACIIOPT KOMILIEKTA KOHTPOJIbHO-OLIEHOUYHBIX
CPEJICTB
KOJIU®UKATOP OLIEHOYHBIX CPEJCTB

CAUCTEMA OILEHKH OBPA3OBATEJBHBIX JOCTHXXEHUA
OBYUYAIOHIUXCH 110 KAXKIOMY OUEHOYHOMY CPEACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB JUUISI
OLEHKH YCBOEHHUSI PABOYEIl IPOTPAMMBI YUYEBHOM
JUCHUTINHBI
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1. TACITIOPT KOMIUIEKTA KOHTPOJIBHO-OHEHOYHbBIX CPEICTB
IO YYEBHOM JUCITATIIMHE

OI1.07 MarepuasoBeneHue
1.1. Ob6aacTh NpUMEHEHUS KOHTPOJILHO-0II€HOYHBIX CPEICTB

KontponsHo-onienounsie  cpeactBa (KOC)  sBnstoTcs  4acTbl0  HOPMAaTUBHO-
METOJMYECKOTO O0ECIeYeHUs] CHUCTEMbl OLEHHBAHUS KadyecTBa OCBOCHHUS OOYYarOIIMMUCS
IporpaMMbl  TIOJTOTOBKH  CIIEIHAMCTOB CpPEIHEro 3BeHa 1o crenuanbHoctd  26.02.03
CynoBosxeHue u 00eCeurBaoT MOBBIIIEHHE Ka4eCcTBa 00pa30BaTEILHOTO MPOIIecca.

KOC mno y4eOHOW AMCHMILIMHE MPEACTaBIIeT cO00M COBOKYIHOCTH KOHTPOJIHPYIOIIUX
MaTepUalIOB, TPEAHA3HAYCHHBIX [UII WM3MEPEHHS YPOBHS JIOCTH)KCHHUS OOydJaromuMmcs
YCTaHOBJIEHHBIX PE3YJIbTATOB OOYyUEHHUSI.

KOC no yueOGHON OUCHUIUIMHE HMCHOJB3YETCS IMPH IMPOBEAECHUU TEKYLIETO KOHTPOJIS
YCIIEBaEMOCTH M IMIPOMEKYTOYHOH aTTecTaiyi 00yJaromuxcs B BUE SK3aMeHa

1.2. Ppe3yJILTaTbI 0CBOCHUS TUCHUIIMHBI, MOMJICKAIIIUE ITIPOBEPKE

Pe3ynbrarel 0GyueHus (OCBOCHHbBIE YMEHHUSI, YCBOCHHBIE 3HAHMS)

OCBOCHHBIC YMCHUA

V1. aHaIM3UpOBATh CTPYKTYPY M CBOMCTBA MAaTE€pHAJIOB;

V2. cTpouTh [uarpaMMbl COCTOSIHUS IBOMHBIX CILIABOB;

VY3. naBaTh XapaKTEPUCTUKY CILUIABAM;

YCBOCHHBIC 3HAHHUA

31. cTpoeHHMEe U CBOWMCTBAa MaTepUalOB, MNPHUMEHAEMBIX MPH OKCIUTyaTallid W PEMOHTE
000pyI0BaHUs CyIHA

32. CYIIHOCTD ABJICHUH, MPOUCXOIAIIMX B MaTepuaiax MpH dKCIUTyaTalluid 000pyA0BaHUS CyIHA;

33. COBpeMEHHBIC CTIIOCOOBI TOJYYEHUSI MATEPHATIOB C 33JaHHBIM YPOBHEM DKCILITyaTallHOHHBIX
CBOMCTB;

34. TeXHOJIOTHYECKUE TPOIECCHl 00Pa0OTKH MAaTEpUAIIOB;




1.3. Pe3y.]'ll>TaTI)I O0CBOCHUSA y‘leﬁHOﬁ AUCHUIIJIMHBI, MOMJIC/KAIIUE IPOBEPKE

Kox OK

@DopMYJTUPOBKA KOMIIETEHIIUN

1
3HaHus, yMeHUs

OK 01

BriOupath crioco0b! pereHus
3a/1a4 npodeccuoHaIbHON
JeATETbHOCTH MPUMEHHUTEIBHO K
pa3UYHBIM KOHTEKCTaM

YMmenus:

pacro3HaBath 3a/1a4y W/WiIK IpodiieMy B MPOdeCCHOHATBHOM U/HITH COLIMATBHOM KOHTEKCTE, aHAIN3UPOBATh U
BBIJICTISITH €€ COCTABHBIC YACTH

OTIpENENATh JTAaMbl PEIICHNUS 3a/Ja41, COCTABIIATD IUIaH IEHCTBHS, PeaIn30BbIBATh COCTABJICHHBIN IJIaH,
OIpeNeNsiTh He0OXOIMMBbIE PECYPCHI

BBISIBIISITH U 39 PekTHBHO McKaTh MHGOPMAIINIO, HEOOXOAMMYIO JUIsl PEHISHUS 3aJ1a41 H/WJIH TPOOJIEMbI

BIIQJICTh AKTyaJIbHBIMH METOIaMHU pa0OTHI B MPOPeCCHOHAILHON H CMEXHBIX chepax

OLCHMBATH PE3YJbTAT U NOCICACTBUA CBOUX HeﬁCTBHﬁ (CaMOCTOSITe.HBHO HJIN C ITIOMOIIBIO HaCTaBHI/IKa)

3HaHuAa:

aKTyaJbHBIN poheccCHOHaIbHBIA U CONMAJIbHBIM KOHTEKCT, B KOTOPOM MPHUXOJMUTCS paboTaTh U )KHUTh

CTPYKTypa IUTIaHa I PEIIeHUs 3a7a4, aJlTOPUTMBI BHIITOHEHUS pa0oT B TTpodecCHoHaTbHON U CMEKHBIX
obmacTsax

OCHOBHBIEC ICTOYHHKH WH(POPMAITUH U PECYPCHI JIJISI PEIICHHs 3a]1a4 H/WIH IPOOJIEM B PO eCCHOHATEHOM
W/WJIN COIMAIbHOM KOHTEKCTE

METO/IbI PabOTHI B MpodecCHoHaIbHON U CMEKHBIX chepax

MOPSIJIOK OIIEHKU PE3yJbTATOB PEelIeHUs 3a1a4 MPodecCHOHALHON JISSITENbHOCTH

OK 02

Hcnonb30BaTh COBpeMEHHbBIE
CpEeICTBa MOKCKA, aHAJHN3a ’
WHTepIpeTanuu nHpopManuu, u
rH(OpMaIMOHHBIE TEXHOIOTHI
IUTS BBITIOJTHEHUSA 33724
npodheccruoHaIbHON
JEeSITeTHHOCTH

Ymenus:

OTIPEEIATD 3a4a49d TSI ITOMCKa WH(OpMAaITiy, INIaHUPOBATH MTPOIIECC OUCKa, BEIONPATh HEOOX OAMMBIC
HMCTOYHHUKHU WH(GOPMAITHH

BBIAEIATh HanOoJIee 3HaYMMOe B TiepedHe HHPOPMAIINH, CTPYKTYPHAPOBATh MOTydaeMyto HH(GOpMAIIHIo,
0(hOpMIISATE pe3yIbTaThl TOUCKA

OLCHUBATH MMPAKTUYCCKYIO BHAYUMOCTD PE3YJIbTATOB ITIOUCKA

MIPUMEHSITh CpeCcTBa MH(OPMALMOHHBIX TEXHOJIOTHH VISl peleHus NpodecCHOHAIbHBIX 3a1a4

HCIIOJIb30BAaTh COBPEMEHHOE IPOrpaMMHOe o0ecniedeHne B Ipo(ecCHOHATIbHON IS TETbHOCTH

HCHOJIb30BaTh Pa3IMuHble IM(POBBIEC CPENCTBA ISl pelIeHHsI TPodhecCHOHAIBHBIX 3a1a4

3HaHus:

HOMCHKJIATYypa I/IH(I)OpMaI_II/IOHHLIX HCTOYHUKOB, IPUMCHSCMBIX B HpO(l)GCCI/IOHaJ'ILHOI\/'I JACATCIIBHOCTHU

[IPUEMBI CTPYKTYPHPOBAHUSI HH(OPMALIUH

¢dbopmar odopmIIeHHS PE3YJIBTATOB MOMCKA HHPOpMaLH

COBPCMCHHBIC CPCACTBA U YCTpOfICTBa HHCI)OpMaTI/BaLII/II/I, MOPAAOK UX ITPUMCHCHUS U




nporpaMMHoe obecnedeHne B IpoheCcCHOHATbHON IeATeIbHOCTH, B TOM 4uciie LU POBbIE CPeCcTBA

OK 04 Db dexTrBHO YMeHust:
B3aUMOJICHCTBOBATh U pabOTaTh | OPraHM30BBIBATH PAOOTY KOJUIEKTHBA W KOMAaH IbI
B KOJUICKTUBE U KOMaH/IC B3aNMOJICHCTBOBAThH C KOJIJICTaMHU, PYKOBOJCTBOM, KIWUCHTAMM B XOJI€ npO(beCCHOHaJILHOI‘/'I IEATCIBHOCTH
3nanus:
TICUXOJIOTUIECKNE OCHOBBI IEATEIFHOCTH KOJUICKTHBA
TICUXOJIOTUYECKUE OCOOCHHOCTH JIMUHOCTH
OK 05 OcCyIecTBIATh YCTHYIO U Ymenusi:
MIACbMEHHYI0 KOMMYHHUKAIUIO HA | TPaMOTHO M3JIaraTh CBOU MBICIH M OOPMIISATEH JTOKYMEHTHI 110 MpodecCcHoHaIbHON TeMaTHKe Ha
TOCYAapCTBEHHOM SI3BIKE TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢ HPOSIBJISATH TOJIEPAHTHOCTH B pab0veM KOJLUIEKTHBE
y4eToM 0COOEHHOCTEH SHAHUS:
COUAIPHOIO U KYJIbTYpHOI'O npaBuiia opopMIIEHUS TOKYMEHTOB
KOHTEKCTa MIpaBMJIa TIOCTPOCHHUSI YCTHBIX COOOIIEeHNH
0COOCHHOCTH COIMATBHOIO U KYJIBTYPHOTO KOHTEKCTA
OK 06 [IposiBisTH rpaxaaHCcKo- YmeHnusi:

MMaTPUOTUUYCCKYIO TTO3UITHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
IOBEJICHHE Ha OCHOBE
TPaAUIMOHHBIX POCCUUACKIX
ITyXOBHO-HPaBCTBEHHBIX
ICHHOCTEH, B TOM UHCJIC C
Y9€TOM TapMOHH3AIIH
MEKHAIUOHATbHBIX H
MEXPEITUTHO3HBIX OTHOIICHHH,
MIPUMEHATH CTaHIaPTHI
AHTHKOPPYTIIHOHHOTO
ITOBEICHMUS

MIPOSIBIISITh TPAYKJAHCKO-TIATPHOTHIECKYIO TTO3HIIHIO

JEMOHCTPUPOBATH OCO3HAHHOC ITOBEACHUC

ONHCHIBATh 3HAYMMOCTH CBOEH CIEIHAILHOCTH

MNPUMEHATH CTaHAAPTHI aHTUKOPPYHNIIMOHHOI'O IMTOBEACH U

3uanusa:

CYITHOCTh TPaKJaHCKO-TATPUOTHYECKON TO3HIINN

TpaauIHOHHBIX O6H.IC‘I€J'IOBC‘ICCKI/IX HCHHOCTGIZ, B TOM YHUCJIE C YUETOM rapMOHU3allu MEXHAIMOHAJIbHBIX U
MCKPCIUTHO3HBIX OTHOIIICHHUH

3HAYHUMOCTH HpO(i)eCCHOHaHLHOfI JCATCIIBHOCTH 110 CIICHHWAJIBPHOCTH

CTaHJAapThl aHTUKOPPYILIMOHHOTO MTOBEICHUS U MOCIEACTBUS €0 HapyIICHUS
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2. KOAU®UKATOP OIIEHOYHBIX CPEJICTB

O yHKIMOHAIBHBIN IIPU3HAK
OLICHOYHOTI'O CpPEACTBa
(T KOHTPOJILHOTO 3aJIaHUS)

Meton/hopma KOHTPOIIS

Pacuérnas 3amaua

KonTponeHast ~ paboTa, WHIUBUAyaTbHOE  JOMAIIHEEe  3aJlaHHe,
nabopaTtopHasi paboTa, MpPaKTHYECKHe 3aHATHS, MudQepeHnInpoBaHHbINA
3a4€T, DK3aMCH

[IpakTHueckoe 3aganue

JlaGopatopHasi paboTta, mpakTuyeckue 3aHsATHs, TudQepeHInpOBaHHBIN
3a4€T, DK3aMCH

Tect, TeCTOBOC 3aMaHKC

TectupoBanue, nuddepennmpoBanHbIil 3a4€T, FIK3aMeH

[IpoexTHOE 3a1aHne

VY4eOHBI TMPOEKT, WCCIEAOBATEIbCKUN, OOyJalImuii, CEpBUCHBIN,

COIMAJIbHBIM TBOPYECKUH, PEKIAMHO-TIPE3E€HTAlMOHHBIN

Pacnpenenenue TUIOB KOHTPOJIBHBIX 3aJaHUM 110 AJIEMEHTaM 3HAHUWA U YMEHHI

Conepxanue yueOGHOTO
MaTepuaia 1o nporpaMmme
y4eOHOU TUCITUTIITUHBI

Twrn KOHTPOJBHOTO 3aIaHUS

v | V2 |V3 |31 32 33 34

Tema 1.1
Marepuaibl U ux
Kyaccuukanus

[P OK

Tema 1.2
ATOMHO-KpPHUCTAJNINYECKOE
CTpO€HHE BemecTBa. MeTo bl
HCCIICJOBAHM

I1P

Tema 2.1

OCHOBHBIE CBEJIEHUS O
Ha3HA4YCHHHU U CBOMCTBAX
METAJIJIOB U CIIJIABOB

1P

Tema 3.1

CoBpeMeHHbIE CITOCOObI
MOJTYYCHHS] MaTEPHAJIOB H
HU3IEJINN U3 HUX C 3aJaHHBIM
YPOBHEM DKCILTyaTallHOHHBIX
CBOMCTB

OK ITP

Tema 3.2

CBapouHO€ MpOU3BOACTBO,
TEXHOJIOTUYECKHE MPOLIECCHI
00paboTKn

I1P

HpOMe)KYTO‘IHaSI aTTeCcTanuAa

OK |OK [OK |OK | 5K OK | 9K

VcimoBHbBIE 0003HAYECHUS:

@O — ppoHTaNbHBIH (YCTHBIH) OIpOC;

TK — TecToBbIli KOHTPOJIB;

OK — npoBepka ONMOPHBIX KOHCIIEKTOB;

N3 — BeINOIHEHNE NHANBUAYAJIBHBIX 33 JaHUM;
1P — BbINOIHEHUE TPAKTUYECKON PaOOTHI;

13 — muddepeHrpoBaHHBIN 3a4ET

9K - sk3amen
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3. CHCTEMA OIIEHKH OBPA3OBATEJIbHBIX JJOCTHKEHAN OBYUAIOIIAXCA
IO KA’KKAOMY OHEHOYHOMY CPEJICTBY

OrieHKa MHIUBUAYATbHBIX 00Pa30BaTENIbHBIX JOCTHKCHHH 1O pe3ysibTaTaM TEKYIIero
KOHTPOJII ¥ MPOMEKYTOUHOM aTTeCTAI[MM POU3BOJUTCS B COOTBETCTBHHM C YHHBEPCAIbHOM
IKanou (Tabnmia)

IIpouent KauecTBeHHas O1leHKA MHIMBUIYAIIbHBIX
pe3yabTaTUBHOCTH 00pa30BaTEIbHBIX TOCTUKECHUIN
(IpaBUIIBHBIX OTBETOB) 0au1 (0TMeTKa) BepOaIbHBIN aHAJIOT
90-100 5 OTIIUYHO
80-89 4 XOPOIIIO
70-79 3 YJIOBJICTBOPUTEIIHHO
Mmenee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kpurepun o1ieHKH BBIITOJIHEHHOTO NMMPAKTHYECKOTO 3aaHus

OrneHka 5 («OTIMYHO») CTaBUTCS 3a PabOTy, BBHIMOJHEHHYIO MOJHOCTHIO 0€3 OmUOOK U
HEAOYETOB.

Orenka 4 («X0poIIo») CTaBUTCS 32 pabOTy, BHITIOJIHEHHYIO TIOJIHOCTHIO, HO TIPH HAJTUYHH
B HEll He 0oJiee OHOM HErpyOOU ONMMOKU U OJTHOTO HEeI04ETa, He OoJiee TPEX HEOUETOB.

Orenka 3 («yIOBIETBOPUTEIHHOY) CTABUTCS, €CIIM 00YJAIONTUNACS MPABIIIHHO BBHITOTHIIT
He MeHee 2/3 Bceil paboThl WK I0IYCTHIT He 6oJiee 0 JHOU Tpy0oii omnOKY U JBYX HETOUETOB, HE
OoJiee oHOM TpyOOH M OJHOW HE TpyOol ommuOku, HE OoJjiee TPEX HErpPyOBIX OMIMOOK, OJTHOMN
HErpyOo# omuOKY 1 TPEX HEAOUETOB, IPU HATUYUHU YETHIPEX-TISITH HETOUYETOB.

Onenka 2 («HEYAOBIETBOPUTEIbHO») CTABUTCS, €CIM YHCIO OMIMOOK M HEAOYETOB
MPEBBICUIIO HOPMY JJISI OLICHKH 3 WJTM TTPaBUIILHO BBITIOJTHEHO MEeHee 2/3 Bceil paOoTHI.

Kputepuu o1ieHKH 0TBETOB B X0J1€ YCTHOTO OIpoca

OreHuBaeTCs MPaBUIILHOCTH OTBETA, 00YUYaIOIIEeTroCs Ha OJIUH U3 IPUBEAEHHBIX BOIIPOCOB.
[Ipu >TOM BBICTABJISIFOTCS CIICAYIONTNE OIICHKHU:

«OTIUYHOY BBICTABIIICTCS IIpu CO6J'II-O,I[€HI/II/I 06y‘laIOH_[I/IMC${ CIICAYIOIIUX YCHOBHﬁZ

— [OJIHO PAaCKpbUI COJAEp)KaHHE MaTepuana B 00béMe, MPeayCMOTPEHHOM MPOTPaMMOM,
COJIep’KaHUEM JIEKIIMH U y4eOHUKOM;

— M3JIOKWJI ~ MaTepuall TPaMOTHBIM  $I3bIKOM B ONPEIECIICHHON  JIOTHYEeCKOU
MOCJIEIOBATEIbHOCTH, TOYHO UCIOJIb3Ys CIIEHUATH3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

— [OKa3aJl yYMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE TMOJOXKEHHUS KOHKPETHBIMU
pUMepaMu, IPUMEHSATh UX B HOBOW CUTYaIMH MPHU BHITIOJHEHUH MIPAKTUYECKOTO 3aJaHUS;

— MIPOJIEMOHCTPUPOBAT YCBOCHHME paHEE W3YYCHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(OpPMUPOBAHHOCTH U YCTOHYMBOCTH UCIIONB3YEMbIX IIPH OTBETE YMEHUN U HABBIKOB;

— OTBEYAaJl CAMOCTOSITENILHO 0€3 HABOASIINX BOIIPOCOB MPEIO aBaTessl.

HpI/IMe‘{aHI/IeI AJId TTOJTYUICHUS OTMETKU «OTIIMYHO» BO3MOXKHBI OJHA-ABC HCTOYHOCTHU IIPU
OCBCIHICHUH BTOPOCTCIICHHBIX BOIIPOCOB WM B BBIKJIAJKAX, KOTOPBIC 06}7‘13}01]_[1/1171051 JICTKO
HCIIPpaBHJII 11O 3aMCUYAHUTO TTPCTIOAABATCIIA.

«XOpOI_HO» - OTBCT o6yqa10meroc51 B OCHOBHOM YIOBJICTBOPSACT Tpe6OBaHI/I$IM Ha OLICHKY
«OTJIIMYIHO», HO IIPU 3TOM UMECT OAUH U3 HEAOCTATKOB!

— B H3JIOKCHUHN OOIIYHICHLI HeOOJIbIINE HpO6CJILI, HC HMCKAa3UBIIHNEC JIOTHYCCKOI'O H
HH(bOpMaIlHOHHOFO COZACPpIKaHUA OTBCTA,

— AOIYHICHbBI OAOWH-IBa HeaoueTa Inpu OCBCHICHHWN OCHOBHOI'O COACPIKAHUSA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAHUIO ITPCTIO AaBaTECIIA;
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— JIOMyILEeHbl omMOKa WM Oojee ABYX HEIOUYETOB IPU OCBEUIEHHMM BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIC T10 3aMEYAHUIO IIPENO1aBaTEeIIs.

«Y TOBJIETBOPHUTEIHLHOY BBICTABIISICTCS TIPU COOTIOICHUH CIICTYIOUX YCIOBHIA:

— HEMOJHO WJIA HEMOCJIEAOBATEIBHO PACKPBITO COAEPKAHWE MAaTepHalla, HO MOKAa3aHO
oOmiee MOHMMaHUE BOMIPOCA M MPOJIEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC IS JAILHEUIIIETO
YCBOCHHSI TPOTPAMMHOIO MaTepuajia, HMMEIUCh 3aTPYAHCHUS WM JOMYIIEHbI OIIMOKA B
ONPEAEIICHUN TOHATHI, MCIOJIb30BAHUM TEPMHUHOJIOTMH WU BBIKJIAJKAX, HUCIPABJICHHBIE IOCIE
HECKOJIbKMX HAaBOJSALIMX BOIIPOCOB MIPENOAABATEIS;

— 00y4JarIuics HE CHOpPaBWJICS C TPHUMCHEHHEM TEOPHH B HOBOW CHUTYallH IPU
BBITIOJTHEHUH MTPAKTUYECKOTO 3a/IaHUS, HO BBITIOJIHUJ 3aJaHUs 0053aTEIbHOTO YPOBHS CIIOKHOCTH
110 TaHHOM TeMe;

— MPY 3HAHUH TEOPETHYECKOTO MaTepualia BhIsIBJICHA HEIOCTaTOUHAs C(HOPMUPOBAHHOCTD
OCHOBHBIX YMEHU U HaBBIKOB.

«HeynoBneTBopUTEIbHO» BBHICTABISETCS IPU COOJIIOJICHUH CIEAYIOUIUX YCIOBUI:

— HE PacKphITO OCHOBHOE COJIEp)KaHKHe ydeOHOTO MaTepHraa;

— o0HapyXK€HO HE3HAHWE WJIM HEMOHWMaHWe OO0ydJaromuMcs OosbIne wim Haubosee
BaYKHOM yacTu yueOHOTo MaTepHarna;

— JOIIYHICHBI OoIOKHU B ONpeaACICHUU HOHSITI/If/i, IIpu HCIIOJIB30BAHHUKU TCPMHUHOJIOTHU U
HWHBIX BBIKJIIaJIKaX, KOTOPBIC HE HUCHPABJICHBI IIOCJIE€ HCCKOJIBKUX HABOAANIUX BOIIPOCOB
MIPETIO/1aBaTelIs;

— oOyuaromuiicsi 0OHApYKHJI TIOJTHOE HE3HAHWE W HETMIOHWMAaHHE W3y4aeMoro y4eOHOTO
MaTepualia WM HE CMOT OTBETHTh HH Ha OJWH W3 TIOCTABIICHHBIX BOIPOCOB 10 H3y4aeMOMY
MaTepuaiy.

Kputepuu orieHku cocraBieHust 1 0(OPMIICHUS OTIOPHBIX KOHCIIEKTOB

B xoxe mpoBepku npemnogaBaTeieM OMOPHBIC KOHCIEKTHI OIICHUBAIOTCS MO CIIEAYIOIINM
KPUTEPHSIM:

1. CooTBETCTBUE COJICPHKAHUS TEME.

2. [IpaBuibHas CTPYKTYPUPOBAHHOCTh HH(OPMAITUH.

3. Hasimume noru4eckoil CBsA3M U3J10)KEHHON MH(OpMAIIIH.
4. AKKypaTHOCTh ¥ TPAMOTHOCTb M3JI0KEHUSI.

5. PaboTa cnana B cpok.

Kaxxnpiit kputepuii OlleHUBAETCS M0 S-O0aympHOM mikane. [Ipu BRICTaBICHHH OIICHKH 3a
OTIOPHBIN KOHCIIEKT BBIBOJAUTCS CpeIHEE 3HAYCHUE OIICHKH T10 TIATH NEPEUYUCICHHBIM KPUTEPHSM,
OKpYTJISiEMO€ JI0 LIeJIOT0 3HA4YeHUs (10 OLEHKHU) 10 PaBHIaM OKPYTJICHUSI.

Kputepun OLIEHKH BBITIOJHEHHSI MPAKTUYECKUX pabOT M WHAMBUIYaIbHBIX (B T.U.
3a4€THBIX) 3aIaHHM:

1. 3aganue cunTaeTcs BHIIOJIHEHHBIM 0€3yIPEeYHO, €ClIU pe3yiIbTaT MPaKTHYECKOH paboThl
MOJTy4eH MPU MPABUIBHOM XOJI€ PEIIEHUS 3a/1aHHs U aKKYPAaTHOM BBINIOJTHEHUH.

2. 3ajaHue CUYUTAeTCSd HEBBIMOJIHEHHBIM, €CIH OOYyYaloIIMiiCsl HE MPUCTYNWI K €ro
BBITIOJTHEHUIO WJIM JIOMYCTHII B HEM MOTPEIIHOCTh, CUMTAIONIYIOCS, B COOTBETCTBUU C IENBIO
paboThI, OMIHNOKOIA.

B Xxone oleHuBaHHS BBINOJIHEHUS IMMPAKTHYCCKUX U HWHIAUBUAYAJIBbHBIX 3aJaHuH
HCIIOJIB3YCTCA naTUOAIbHAS CHCTEMa oneHok. IlomoxkuTenpHas oOIEHKA (((3», ((4)), ((5)))
BBICTABJIACTCA, KOTI'Ja 06y‘-IaIOH_II/II71051 IMoKaszajl BJAACHHUC OCHOBHBIM YMCHHAMU B pPaMKax
BBITIOJITHCHUA HpaKTHQCCKOIZ pa6OTBI WJIM UHAUBUAYAJIbHOT'O 3alaHUs:

1. «OTINYHOY BHICTABIISCTCS npu CO6J'IIOI(CHI/II/I CJICAYIOIIUX YCHOBHﬁI
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— 00yyaromuiicss caMOCTOSITENIFHO BBIMOJHWII BCE OSTalbl pEIICHUS 3a1ad B paMKax
BBITIOJTHEHUS IIPAKTUYECKUX U UHIUBUAYAJIbHBIX 3a/IaHUN;

— paboTa BBINOJIHEHA MOJHOCTBIO M IOJydeH BEPHBI OTBET WJIM HHOE Tpedyemoe
IIpe/ICTaBIEHHUE Pe3yIbTaTa pabOThI.

2. «Xopo1110» BBICTABJIAETCS IPU COOTIOACHUM CIEYIOIINX YCIOBU:

— paboTa BBIMOJIHEHA TOJHOCTHIO, HO TP BBIIIOJHEHUH OOHAPYKUIOCH HEIOCTATOYHOE
BJIaJICHUE HaBBbIKAMU pabOThl C MHCTpyMEHTapueM (00opyaoBaHHe, MPUOOPHI U T.II.) B paMKax
IIOCTABIICHHOM 3aJ]a4H;

— [PaBUWJIbHO BBINOJIHEHA 00JIbIlIas yacTh padboThl (cBbiiIE 85 %);

— paboTa BBINOJIHEHA OJHOCTHIO, HO UCOJIb30BaHbl HAUMEHEE ONTUMAJIbHBIE TIOIX0IbI K
PEILICHUIO TTOCTaBICHHOM 3a1a4H.

3. «Y 10BIETBOPUTENBLHO» BBICTABIISETCS MPU COOTIOIEHUN CIEIYIOIINUX YCIOBHIA:

— paboTa BBHITIOJIHEHA HE MOJHOCTHIO, TOMYIIEHO 0oJjiee TPEX OMIMOOK, HO O0yJaroIUniCs
BJIaJICET OCHOBHBIMU HaBBIKAMU PabOTHI ¢ HHCTpyMEHTapueM (00opynoBaHue, TPUOOPHI U T.11.),
TpeOyeMbIM ISl pEIIeHUs] TOCTABJICHHON 3aJauH.

4. «HeynoBneTBOpHUTEILHO» BBICTABIISETCS MPU COOIIOIEHUH CIIEAYIONIUX YCIOBUMA:

— JIOTYIIIEHBI CYIIECTBEHHBIE OIMMOKH, TOKA3aBIIME, YTO OOYJArONIUHCA HE BIAICET
00s13aTeIbHBPIMU 3HAHUSAMH, YMEHHSIMU W HaBbikamMu padoThl Ha [IK wim 3HaunTenpHas 4acTh
paboOTHI BHITIOJIHEHA HE CAMOCTOSITENHHO.

Kputepuu orieHku B X0/1€ SK3aMeHa

B ocHoBe oreHkH Tpu ciade dK3aMeHa JISKUT MATHOAUIbHAs cuctemMa (5 «oTaudHoy, 4
«XOPpOILOY», 3 «yIOBIETBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEIHLHOY).

1. OrtBer oIEHUBAaECTCI HA «OTJIMYHO», €CIM OOyJalolmUWCsS HCUYEPIBIBAOIIE,
MOCJIEIOBATEIbHO, TPAMOTHO U JIOTMYECKH CTPOIHO HM3jaraeT MarepHual Mo BompocaMm Ouiiera
(Tecta), He 3aTPYyAHSETCA C OTBETOM IPU BUJIOM3MEHEHHH 3aJlaHUsl, CBOOOJHO CIPABIIIETCS C
pelIeHHeM MPaKTHYEeCKUX 3a7ad U CIOCOO0eH 0OOCHOBATh MPUHATHIC PEIICHHUs, HE JIOIMYyCKaeT
OImHOOK.

2. OTBeT OIICHUBAETCS HA «XOPOIIO», €CIU 00ydaroluiicss TBEPAO 3HAET MPOTPaAMMHBIN
MaTepuai, rpaMOTHO U IO CYILECTBY €ro M3Jiaraer, He JOMYCKAeT CYIIECTBEHHbIX HETOYHOCTEN
IIpH OTBETaX, yMEET rPaMOTHO MPUMEHSTh TEOPETUUECKHUE 3HAHUS Ha MPAKTUKE, a TAKKE BIaJIeeT
HE0OXO0IMMBIMH HaBBIKAMU PEIICHUS MPAKTUYECKUX 3a/1a4.

3. OTBeT OIcHMBAETCsI Ha «YHAOBJICTBOPHUTCIIBHO», CCIIN O6y‘lﬁIOH.IPII>iCH OCBOMJI TOJIBKO
OCHOBHOU Mareprajl, OJHAKO HC 3HACT OTACIbHBIX z[eTaneﬁ, AOIIYCKAa€T HCETOYHOCTHU U
HCKOPPCKTHLIC q)OpMy.]'II/IPOBKI/I, HapymaceT mnOocCICAOBATCIBHOCTh B H3JIOKCHUU MaTepuala U
HCIIBITBIBACT 3aTPYAHCHUA ITPU BBIIIOJIHCHUHN ITPAKTUYCCKUX 3aJaHuM.

4. OtBeT OLCHUBACTCS Ha «HCYHOBJICTBOPHUTCIBHO», €CIIN O6y‘l&l-0H.[HI>iCSI HE PACKPBLI
OCHOBHOC COICpXKAHUC MaTCpuala, HAOMYCKACT CYIICCTBCHHLIC OI_HI/I6KI/I, ¢ OoapmUMH
3aTPYAHCHUAMU BBINTOJIHACT IIPAKTUYCCKUC 3aJlaHHA.
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4. BAHK KOMIIETEHTHOCTHO-OIHEHOYHbBIX MATEPHUAJIOB /IUIs1 OHEHKH
YCBOEHUA YYEFHOU JUCITATLIAHBI

4.1 Texymmii KOHTPOJIb
4.1.2. IIPAKTUYECKUE 3AHATUA

[Tepeuenb NpakTUYECKUX 3aHATHI

Ne u HazBaHue MPaKTHIE€CKOIro Pa3znen KoanuecTBo (I)opanyeMble KOMIIETCHIIMHU B

3aHATUSA Tema 4acoB cootBercTBHU ¢ ®I'OC CIIO,
MK I1JIHB
[Ipaktnyeckoe  3amsitme  Nel | Pazmen 1 2 OK 01- OK02, OK 04- OK 06

O3HakOMJICGHHE C METOOUKOM | Tema 1.1
MU3MepeHus TBEPIOCTH 10 METOTY
bpunens nu Mmerony Poksesa.

[Ipaktueckoe  3anstue  Ne2 | Paznen 1 2 OK 01- OK02, OK 04- OK 06

Xapaxrepuc Tema 1.2
THUKHN zmarpaMMm COCTOSHUA

J)KeNe30 — IEMEHTUT

[Ipaktnueckoe  3amsitue  Ne3 | Pazmen 1 2 OK 01- OK02, OK 04- OK 06
3akaJika W OTIHYCK  CTalH. | Tema 1.3
Hopmanuzanmsa  yrnepoaucrtoit

CTaJIH.
[Ipaktnueckoe  3amsitue  Ned | Paznmen 2 2 OK 01- OK02, OK 04- OK 06
N3ydeHune CTpyKTypsl U CBOMCTB | Tema 2.1

YyT'YHOB.

[IpakTnueckoe sapsaTueNeS | Pasnern 2 2 OK 01- OK02, OK 04- OK 06

N3ydeHune CTpykTypsl U CBOUCTB | Tema 2.1
JIETUPOBAHHBIX CTAJICH.

[Ipaktnueckoe  3ansarue  Ne6 | Paznmen 2 2 OK 01- OK02, OK 04- OK 06
N3ydeHue CTpykTyphl U CBOMCTB | Tema 2.2
IIBETHBIX CIUIABOB

Hroro: 12

INPAKTUYECKAS PABOTA 1

Tema: O3HaKkoMJIeHHE ¢ METOAMKOM M3MepeHusi TBépaocTH mo meroay bpuneas n meroay
PoxBesia

eanb NpakTH4eCKOro 3aHATHS .

- MPUOOpETeHne TPAKTUYECKUX HABBIKOB 110 HCIIONB30BAHUIO MPHOOPOB JUISA OIpeeseHUs
TBEPIOCTH METAJIOB

— 3aKpeIUIeHrEe HAaBBIKOB I10 HCIIOIb30BAHHUIO IIPHOOPOB

— (hopMHUpOBaHNE KOMITIETEHIIMI/KOMIIETEHTHOCTEH B cOOTBETCTBUU ¢ TpeboBanusMu OI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBaHUA K pe3ynbTaTaM OCBOSHHS YIeOHOH AuciuIuMHbI B cooTBercTBrn ¢ ®I'OC CIIO
OOy4Jarouiics T0IKeH

YMETb:

- AHAJU3UPOBATH CTPYKTYPY U CBOMCTBA MAaTEPHUAJIOB;

- CTPOUTH AXArpaMMBbl COCTOSIHUSI IBOMHBIX CILIABOB;

. JABaTh XapaKTEPUCTUKY CILIaBaM.

- CTPOCHUC U CBOMCTBa KOHCTPYKIIMOHHBIX W 3KCILTYaTallUOHHBIX MAaTCPpUAJIOB, IPUMCHACMBIX IIPU



12

PEMOHTE, SKCITyaTallul U TEXHUYCCKOM O6CJ'Iy)KI/IBaHI/II/I;

- CYIIHOCTb HBJ’IGHI/II‘/'I, MMPOUCXOAAIIUX B MaTCpUaliaX B YCJIIOBUAX OKCILIyaTallu U3ACIINS,

- COBPEMCHHEIC CITIOCOOBI MNOJIYUYCHHA MaTCpUuaIoOB H U3ICIMIA U3 HHUX C 3aJaHHbBIM YPOBHEM
OKCILTyaTallMOHHBIX CBOﬁCTB, CBApOYHOC MPOU3BOACTBO, TCXHOJOIT'MYCCKUC ITPOLCCChL 06pa6OTKI/I.

Bpemsi BbImosiHeHus1: 2 akaJIeMHYECKUX Yaca

Copaep:xxanne padboThbI:

O3HaKOMUTBHCA C METOJIMKOU U3MepeHust TBEPAOCTU 10 MeToy bpunens u meroay Poksema TIL
u TK (ctp. 11 — 15 yu. mocobue).

CrocoOHOCTh Merajuia (CIUIaBa) COMPOTHUBIATHCS BO3JICHCTBUIO BHEIIHUX CHJI  XapaKTepU3yeTcs
MEXaHUYECKUMHU CBOMCTBAMHU.

HaH[!H)KeHI/Ie - BEJIMYWHA Harpy3Ku, OTHeCcEHHAs K CANHUILIC TIJIONIaAAN ITOMIEPEYHOT'0 CCUHECHU A UCTIBITYEMOT' O
oOpasra.

Jledopmaius - u3mMeHeHue GOpMbI U Pa3MepOB TBEPOTO Teja MO BIUSHHEM

MPHUIOKEHHBIX BHEIMTHUX CcWII. Paznmuuator nedopmanuu pacTsoKeHUs /CokaThs, U3ruba, KpydeHus, cpesa.
Hx BO37CHCTBIE MOXKET OBITH KOMOMHUPOBAHHBIM.

[IpouHOCTh - CIOCOOHOCTH MaTepuana CONMPOTHUBIATHCS pPa3pyLICHHIO IMOJ JAeHCTBHEM Harpys3ok. I1.
OIICHUBAETCS TMpezesioM mpouHocty (o8, MITa).

Yupyrocte - cnocoOHOCTh MaTephalia BOCCTAHABIWBATH MEPBOHAYAIBLHYIO (QOpMYy M pa3Mepbl Iocie
cHsATHs Harpy3ku (o ym, MITa).

[IacTHYHOCTD - CHOCOOHOCTH MaTepHalia MPUHUMATL HOBYIO (hopMy U pa3Mephl MoJ] ICHCTBHEM BHEITHUX
CHJI He pa3pyiiasich [11acTUYHOCTh XapaKTepPU3yeTCsl OTHOCUTEIBHBIM YINIMHEHHEM (CyxeHuem). / 8, % /.
VY napHas BA3KOCTb - CLIOCOOHOCTh MaTepHalia COPOTHRIAThCS AMHaMU4YeckuM Harpy3kam KC, M/JIx/ m2.
Huknnyeckasi BSI3KOCTb - CIIOCOOHOCTh MAaTEPHAIIOB IOTJIONATH YHEPTHIO MPH IMOBTOPHO—TIEPEMEHHBIX
(3HaKOMEepeMeHHbIX) Harpy3Kax.

TBEpAOCTh - CIOCOOHOCTh MaTeprala COMPOTHBISTHCS IIPOHUKHOBEHHIO B HETO JIPYTroro, 6oee TBEPIOTO
Tena. T. ONpeNeNstoT pa3HbIMU CIIOCOOaMH.

ITo Merony bpuHemnist B moBepXHOCTh MaTepralia BAABIMBAETCS CTAIbHON 3aKaJIEHHBIN

mIapuK JuaMerpoM D mox jaedcTBHEM Harpy3kd P ¥ 1mocie CHSATHS HArpy3Kd W3MepsieTcs JuaMerp
orneyatka 0. Ywmcno tBépmoctr mo bpuuemmo HB moacumThiBaeTcs Kak OTHOIIEHHE HArpys3ku P K
TUTOIA/IA TIOBEPXHOCTH cheprueckoro orreyaTok M.

[lomyuenne pesynpTara mo tadmmiam, HB< 450.

ITo meTony PokBenina B MOBepXHOCTh MaTepuaa BAABIMBACTCS aIMa3HbIN KOHYC C YTIIOM MPH BEpIINHE
120 ° wnum cranpHOM mapuk nuamerpoM 1,588mm. YcimoBHas mepa TBEPIOCTH NMPHHUMAETCS TIIyOWHA
OTIeYaTKa.

Uwucno TBEpOCTH, ompenenéHHoe MeroaoM Poksemma, obo3Hawaercss HR u BpIpaskaercs B yCIOBHBIX
Oe3pa3sMepHBIX CIUHHIIAX.

OobopynoBanue:

YyebHoe nmocoodue

Trepnomeps TII u TK.

Jlyna ¢ rpagypoBaHHOM IIKAJIOM.

OO0pa3s1pl 4YyTyHOB U CTaJeH.

CrnpaBouHbIC TaOIHUIIBI.

KoHTpoJibHbIE BOIPOCHI:

Hazosure otnnunsa tBepnomepos THI u TK.

Jlaiite onpenenenne TBEPAOCTH.

CpaBuute metobl bpunens u Poksenna.

JaiTe onpeneneHue MpoYHOCTH.

Uro Takoe nedopmarusi marepuana?

okrwnpPE

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

BeinonHenHas pa®oTa mpejacTaBiseTcs MpenojaBaTenio B paboueill TeTpaau WM TeTpagu Ui
BBITOJTHEHUS MPAKTHYECKUX padboT

Kpurepun onenuBanus:

«2» - 3a]1aHHE HE BBITIOJIHEHO;
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«3» - BepHO oopmiieH OTYET U JaH 1 OTBET;
«4» - BepHO o(hopMIIeH OTUET U JaHO 2 OTBETA;
«5» - BepHO o(hopMIIeH OTUET U JJAHBI BCE OTBETHI

INPAKTUYECKAS PABOTA 2

Tema: XapakTepuCTHKH JHATPAMMbI COCTOSIHHUS KeJ1e30 - eMEHTHT.

eab NpaKTHYECKOT0 3aHATHS:

3aKpEIUICHHUE HaBBIKOB 10 pabote ¢ auarpammoini coctosiaust Fe — Fes C.

— (hopMHPOBaHHE KOMITCTCHIINH/KOMIIETEHTHOCTEH B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBaHus K pe3ysibTaTaM OCBOSHHSI YU€OHOH AuCIUIUIMHEI B cooTBercTBUU ¢ DI'OC CITIO

—  OOyyarommiics JO/DKeH

YMETh!

- aHAJIM3UPOBATH CTPYKTYPY U CBOMCTBA MaTEPHUAJIOB;

- CTPOMTH AUarpaMMbl COCTOAHUA ,Z[BOi/iHBIX CIIJIaBOB;

- naBaTh XapaKTEPUCTUKY CIlJIaBaM

3HATB:

- CTPOCHHUEC U CBOMCTBA KOHCTPYKIIMOHHBIX U SKCILTyaTallUOHHBIX MAaT€pUaAJIOB, IPUMEHACMBIX IIPU
PEMOHTE, SKCILTyaTalli U TEXHUYECKOM OOCTYKIUBAaHUH;

- CYITHOCTb ﬂBHeHHfI, IMPOUCXOAAINIUX B MaT€pUaliaX B YCIIOBUAX OKCILTyaTalluu U3JACIINSA,

—  COBpPEMCHHBIC CITOCOOBI TIONYUEHHS MaTepuajoB W HW3ACTUNH W3 HUX C 3aJaHHBIM YPOBHEM
9KCILTyaTaIl[HOHHBIX CBOMCTB, CBAPOYHOE TIPOU3BOJICTBO, TEXHOIOTHUYECKHIE TIPOIIeCChH 00padoTKu

Bpemsi BbInosiHeHMs1: 2 aKaIeMHYECKUX daca

Conep:xanue padoThbl:

JHuarpamm coctosiaust Fe — Fe 3 C npuMeHSIFoT 171st OnpeieiecHus TEMIOBBIX PEKUMOB TepMOOOPaOOTKH U
ropsiaeld 0OpabOTKU JaBlieHWEM (KOBKA, NMPOKATKa, INTAMIIOBKA), a B JIMTEHHOM IPOU3BOJCTBE s
orpesielIeHust tl., YTO HEOOXOAMMO JIJIsl Ha3HAYCHUS PEXXMMA 3aTHBKH JKHUJIKOTO YKENE30YTIIePOUCTOrO
cruiaBa B hopMmy.

Xoxa padoThI:

1. CoctaBuTh TaOIUITY TIPEBPAILICHHH 110 33 JaHHBIM JTHHHUSIM

NoNe | JIunus Ha Temnepartyp. CymHocTh Kputnueckue
JiuarpaMmme MpeBpalleHue | mpeBpalieHui Touku

2. OnwucaTh IpeBpalieHus], MpoTeKarore B craiu ¢ cogepkanuem 0,8% C
TIPY OXJIAKJICHUH / HaTpeBe.
3. Onucath npeBpalieHusl, MPOTEKAIOKUE B 10/ 32 3BTEKTHUECKHE TyTYHbI
IIPH OXJIAXKJICHUH / HarpeBe.

KoHTpoabHbIe BONIPOCHI:

1. Haiinute TOuKy 3BTEKTHUKU Ha quarpamme. Jlaiite eil monsrue.

2. JlaiiTe IMOHITHE SBTEKTOMIHON TOYKH.

3. JlaiiTe moHATHE CTPYKTYPHBIM OCTaBIISIONINM CTajeld U YyTYHOB.
OobopynoBanmue:

° JIaGopaTopHbIE CTEH/IBI.

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:
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BrimosiHeHHOE 3a/1aHue TIPENICTABISIETCS MPENOIABATENI0 B pabodell TeTpaay WA TETPAIH s
BBITIOJTHEHUS TPAKTUYECKUX padOT

Kpurtepuu onenuBanus:

«2» - 3a1aHue HE BBIMIOJHEHO;

«3» - BepHO opopmMIIeH OTUYET U 1aH | OTBET;

«4» - BepHO OPOPMIICH OTUYET U IaHO 2 OTBETA;
«5» - BepHO 0(PpOPMIICH OTUYET U IaHBI BCE OTBETHI

INPAKTUYECKASA PABOTA 3

Tema: 3akanka u ornyck cranu. Hopmanusanus yriepoaucToil cTaam.

Lesb NpakTHYECKOT0 3aHSITHA:

- W3y4YeHHE BIUSHHS TEPMUYECKOW 00pabOTKM Ha MEXaHWYECKUE CBOMCTBA KOHCTPYKIIMOHHOW W
MHCTPYMEHTAJILHOM CTasiei.

- (hopmMupoBaHNE KOMITETCHIINI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeboBaHusiMu GI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpeGoBaHus K pe3yiIbTaTaM OCBOSHHS YU€OHON AMCHHUIUTMHBI B coorBeTcTBHH ¢ PI'OC CIIO

—  OOyugarontuiicst TOHKEH

YMETb:

- AHAJIM3UPOBATh CTPYKTYPY U CBOMCTBA MAaTEPHAJIOB;

- CTpOUTH AuarpaMmbl COCTOAHUA HBOﬁHBIX CIIJIaBOB,

- naBaThb XapaKTEPUCTUKY CIlJIaBaM

3HATB:

- CTPOEHME U CBOMCTBA KOHCTPYKLIMOHHBIX M 3KCIUTyaTallMOHHBIX MAaTEPUAJIOB, IPUMEHAEMbIX IIPU
PEMOHTE, SKCIUTyaTallM1 U TEXHUYECKOM OOCIIyKMBAaHUY;

- CYILIHOCTb SIBJIGHUH, IIPOUCXOIIUX B MaTepUaax B yCIOBUSIX 3KCIUTyaTallul U3IEIHSL;

— COBpPEMEHHBIE CIIOCOOBI IOJMYYEHUS MAaTEepUaloB M U3AEIUH K3 HHUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTallMOHHBIX CBOMCTB, CBAPOYHOE IIPOU3BOICTBO, TEXHOIOIMUECKHE IIPOLIECCH 00padoTKU

Bpemsi BbINOTHEHUS: 2 aKaIeMUYECKUX yaca

Conep:xanue padoThbl:

Tepmuueckast 00paboTKa - TEMJIOBOE BO3ACHCTBHE HAa META/UIbI U CIUIABbl C LEIbI0 W3MEHEHHUS HX
CTPYKTYpPbl M CBOMCTB, COCTOALIEE B HarpeBe A0 ONPEAETEHHOM TeMIEpaTypbl, BBIAECPKKE MpPU 3TOU
TEeMIIepaType M IMOCICAYIOUIEeM OXJIKICHUHM C 3aJaHHOW CKOPOCTBIO. Pa3nnyaroT mpoMeXyTOuHYI0 H
OKOHYATEIbHYIO TEPMOOOPaOOTKY.

OcuosabiMu BugamMu TO SIBISIIOTCS OTXKUT, HOPMaJIN3ALHsL, 3aKaJIKa U OTITYCK.

1. HapucoBarb quarpaMmmy HHTEPBAJIOB 3aKaJTOYHBIX TEMIIEPATYp VIS

YIJIEPOIUCTBIX CTaJIEH.

2. OmpenenuTh yCIOBHS 3aKAIKH 715 JOOBTEKTOUIHBIX M 3a39BTEKTOUTHBIX

cTajen.

3. PaccMoTpeTth U 3aprCcOBAaTh MUKPOCTPYKTYPHI YIIIEPOAUCTHIX CTallel Tocie

3aKaJIKU U OTIIYCKa:

a) KOHCTPYKLIMOHHAs cTajb (45);

0) nHCTpyMeHTanbHas cTalb (Y9A)

4. I3yunTh U 3an1McaTh OPUEHTUPOBOYHBIE PEKUMBI UCCIENYEMBIX CTaJIeH

(yuebHOe ocobue ctp. 76 -77)

Oobopynosanme:
) YuebHoe mocooue.
° IInakatsl.

KoHTpoJsbHbIE BONIPOCHI:

1. [latb onpezaeneHne TepMUUECKOH 00pabOTKH.

2. Ha3zoBwure ycioBus 3aKaiku.

3. OObsicHHUTE pa3Inyus 3aKaJIKH U HOPMaJIU3allHH.
4. HazoBuTe BHIBI U PSIKUMBI OTITYCKA.
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5. JlaTb MOHATHE MAPTEHCUTHOTO MPEBPAIICHNUS.

TpeOoBanus K 0TYETY IO NPpaKTHYECKOH padore:

BeinosiHeHHast paboTa MpenCTaBIsIeTCsl MPENnoaBaTeo B paboueil TeTpaau Wiu TeTpamu s
BBIIIOJIHEHUS IIPAKTUYECKUX paboT U T.1I.

Kpurepuu oueHuBanus:

«2» - 3aJ1aHKE HE BBITIOJIHEHO,

«3» - BepHO opopmMIIeH OTUET U 1aH | OTBET;

«4» - BepHO 0POPMIICH OTUYET U IaHO 2 OTBETA;

«5» - BepHO 0(POPMIICH OTUYET U JIaHBI BCE OTBETHI

INPAKTUYECKAS PABOTA 4

Tema: UzyueHne CTPYKTYpPbI H CBOICTB YYT'YHOB.

Lenb MpaKTHYECKOTO 3aAHATHS:

— HU3yYEHHUE CTPYKTYPhI U CBOMCTB UyT'YHOB

- (dhopmMupoBaHNE KOMITETCHIINI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeboBaHusiMu OT'OC
CITIO: OK 01, OK 02, OK4 — OK 06

TpeboBaHus K pe3yiIbTaTaM OCBOSHHS Y4eOHON MUCHUILIMHBI B cooTBeTcTBHM ¢ PI'OC CIIO

—  OOygaronuiicst TOHKEH

YMETb:

- AHAJIU3UPOBATh CTPYKTYPY U CBOMCTBA MAaTEPHAIIOB;

- CTpOUTH AuarpaMmbl COCTOAHUA )1BOI71HI)IX CIIJIaBOB,

- JlaBaTh XapaKTEPUCTUKY CILIaBaM

3HATB:

- CTPOCHHE U CBOMCTBA KOHCTPYKIIMOHHBIX M SKCIUTYaTallMOHHBIX MaTEPHAIOB, IPUMEHSEMBIX MPH
PEMOHTE, SKCILUTYaTal[i U TEXHUIECKOM 00CIY)KHBAaHUY;

- CYIIHOCTb SIBIICHHMH, TIPOUCXOJSIIUX B MaTepUaax B yCIOBUSIX dKCIUTyaTalldH U3/IEIHS;

— COBpPEMCHHBIE CIOCOOBI IONYYEHUS MATEpUaNOB M HW3JIENUH W3 HHUX C 3aJIaHHBIM ypPOBHEM
9KCIUTyaTaIl[HOHHBIX CBOMCTB, CBAPOYHOE TIPOU3BOJICTBO, TEXHOIOTHUYECKHIE TIPOIIeCCh 00padoTKu

Bpemsi BbImosiHeHHs1: 2 aKaIeMHYECKUX Yaca

Conep:xanue padoThbl:

1. Paccmorpute M 3apucyiTe MUKpPOCTPYKTYpPBI CEPBIX YYTyHOB C Pa3lIMYHOM METaUIMYeCKOR
OCHOBOI:

a) MIEPIINTHOM;

b) (beppuTHOIL;

c) (heppUTO-TIEPITUTHOA.

2. Paccmotpute u 3apucyiiTe MUKPOCTPYKTYPHI KOBKUX IyT'yHOB.

3. Paccmotpute 1 3apucyiiTe MUKPOCTPYKTYPY BBEICOKOIIPOYHOTO YYTYHA.

4, Onummre cBoiicTBa 4yryHOB Mapok CY 24 (tabu. 33), KU 33— 8 (tadm. 35),

BY 60- 2 (Tabmx. 38),

5. OdopmuTe 00MIYIO TAOTHUITY:
Ne HanmenoBanne Mapxka MexaHn4eckne CBOMCTBa ®opma Merannuueckas
IINe | uyryHa YyryHa rpa¢ura OCHOBA

Os 5 B
1 CephIit
2 KOBKHUI
BBICOKOIIPOYHBIN
3
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OobopynoBanmue:

J VYuebHoe nocodue

. Mukpockor.

o Mukponuugsl 4yryHOB.

. Huarpamma cocrosinus “Fe — Fes C “.

KoHnTpoJsibHbIE BONPOCHI:

HazoBure otinnuuns GesbIX U CEPhIX YYT'YHOB.

Kak nony4aror koBKkuii 4yryn?

Haiigure Ha quarpamme cocrosinus Fe — C o0acts 4yryHOB.
Kak nomy4aroT BBICOKOIPOYHBIN 4yryH?

HazoBure MeTannnueckre OCHOBBI UyT'YHOB.

agrwNpE

TpebGoBanus kK 0TUETY N0 NpaKTHUYeCKOH padoTe:

BoinonnenHas paborta mpezicTaBiisieTcsl MpernojiaBaTeNio B pabodeil TeTpaau WM TeTpaau Ajs
BBINIOJIHEHUS IPAKTUYECKUX paboT U T.1I.

Kpurepuu onenuBanus:

«2» - 3aJ1aHKE HE BBHITIOJIHEHO;

«3» - BepHO oopMIIeH OTUET U 1aH | OTBET;

«4» - BepHO 0(pOpPMIIEH OTUET U JaHO 2 OTBETA;

«5» - BepHO 0()OPMJICH OTYET U JJAaHBI BCE OTBETHI

INPAKTHYECKAS PABOTA 5

Tema: U3yueHue CTPYKTYPbI U CBOIICTB JIETMPOBAHHBIX CTAJIEH.

Lenb NpakTHYeCKOro 3aHATHSA:

M3y4eHHe CTPYKTYPHI M CBOMCTB JIESTHPOBAHHBIX CTaJIe 1 BIMSHAE TEPMOOOPAOOTKH Ha X MEXaHUYECKUE
CBOIICTBA.

— (hopMupoOBaHNE KOMITETCHIINI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeboBaHusiMu GI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBaHUA K pe3yibTaTaM OCBOSHHS YIeOHOH mucuuIitInHbl B coorBeTcTBru ¢ ®I'OC CIIO

—  OOyuarommiics JODKEH

YMETh:

- aHAIM3UPOBATH CTPYKTYPY M CBOMCTBA MAaTEPHAJIOB;

- CTPOWTD AFIarPaMMBI COCTOSTHUS IBOMHBIX CILJIABOB;

- JaBATh XapaKTEPUCTUKY CIIaBaM

3HATH:

- CTPOCHHE U CBOMCTBA KOHCTPYKIIMOHHBIX M DKCILTyaTAI[MOHHBIX MAaTEPUAIIOB, TPUMEHSIEMBIX TIPH
PEMOHTE, SKCILTyaTaIlH U TEXHUYIECKOM OOCTYKUBAHUH;

- CYITHOCTb SIBIICHUH, IIPOUCXOASIINX B MATEpUATAX B YCIOBHUSIX IKCIUTyaTaIlMH U3JIEIHUS;

— COBpEMEHHBIE CIIOCOOBI TONYYEHHS MAaTepHalioB W W3JeNUi W3 HHAX C 3aJaHHBIM YPOBHEM
AKCIUTYaTaIllMOHHBIX CBOMCTB, CBAPOYHOE ITPOU3BOACTBO, TEXHOIOTHYECKHUE ITPOIIECCHl 00padOTKH

Bpemsi BbinosiHeHus1: 2 akaJeMUYECKUX Yaca

Copep:xxanne padboThbI:

N3yanTe MUKpPOCTPYKTYpHI JISTHPOBAHHBIX CTaled, TPOAHAIN3NPYHTE BIHUSHUAE TEPMOOOPAOOTKH Ha MX
MeXaHW4YeCKHe CBOMCTBA.

1. N3yunte u 3apucyidTe MHUKPOCTPYKTYpPHI JIETMPOBAHHBIX KOHCTPYKLMOHHBIX CTaJIeU
CIEIYIOIIUX MApPOK:

a) 40X, a) (mepnutHBIA kiacc); 0) 18X2H4BA (MapTeHCHUTHBINH KIacc);

B) P18 (kapOuansii knacc); ) X18H9 (aycTeHuTHBIH Kitacc);

1) 3X13 (depputHsii Kinacc).

2. CocraBe TabIUIly MEXaHUYECKUX CBOMCTB 3apUCOBAHHBIX CTAJEH MOCTIE MX TEPMHUUECKOMN
o0paboTku (Tadi. 28 — 32):
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Ne Pexum Muxkpoctpykrypa Mexanudeckue CBOMCTBA
No | Mapka | Knace TEPMHUYECKOH | craym
cTau 00paboTKu OB, 3, % HB
MIIa
OdbopynoBanmue:
o YuebHoe nmocodue
. Mukpockor.
. Muxkpouangsl.
KoHTpoJsibHbIE BONIPOCHI:
1. Knaccugumupyiite nernpoBaHHble CTaJIM IO HA3HAYEHUIO / CTPYKTYpE.
2. HazoBure pexxumbl TepMO0OOPAOOTKH.
3. Knaccugumupyiite nerupoBaHHbIE CTaId MO MPOLEHTHOMY COJEPKAHHUIO JIETUPYIOIINX
3JIEMEHTOB.
4. Kaxk nerupyromniue 3;1eMeHTHI BIMSAIOT Ha CBOWCTBA CTaen?
5. UYem cTanu OTIIMYAOTCS OT YyIr'yHOB?

TpedoBanus k 0T4ETY MO JIabopaTopHOii padoTe:
Brinmonnennas paborta mpezcTaBiiseTcsl MpernojaBaTeNio B pabodeil TeTpaau WM TeTpaad Jis
BBIIIOJTHCHHA MMPAKTUYCCKUX pa60T.

Kputepun oneHnBaHusA:

«2» - 3aJJaHNe HE BHITIOJHEHO;

«3» - BepHO 0(OpMJICH OTYET U J1aH | OTBET;

«4» - BepHO 0(OPMIICH OTYET U JJaHO 2 OTBETA;
«5» - BepHO 0()OPMJICH OTYET U JJAaHBI BCE OTBETHI

INPAKTHYECKAS PABOTA 6

Tema: N3yueHue cTpyKTypbl U CBOMCTB BETHBIX CIJIABOB.

Meab NpakTH4eCcKOr0 3aHATUA:

- N3y4eHHE CTPYKTYPBHI U CBOWCTB IIBETHBIX CIUIABOB U UX CBOICTBA;

- 3aKpensIeHne METOIUKU ONPEeIeHNUs CTPYKTYPBl M CBOMCTB IIBETHBIX CILIABOB

- (dbopMHpOBaHKE KOMIIETEHIIMI/KOMIIETEHTHOCTEH B cOOTBETCTBUU ¢ TpeboBanusMu OI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBaHUA K pe3yibTaTaM OCBOSHHS YI€OHON AUCIUIUTHHEI B cooTBercTBHU ¢ I'OC CIIO

—  OOyuarommiics JOIDKEH

YMETb:

- aHaJIM3UPOBATh CTPYKTYPY U CBOMCTBA MaTEPHaoB;

N CTPOUTH JUAarpaMMbl COCTOSIHUS IBOMHBIX CIIJIABOB;

N JlaBaTh XapaKTEPUCTHKY CILIaBaM

3HATh:

N CTPOEHHE U CBOMCTBA KOHCTPYKLIMOHHBIX M 3KCIUTyaTallHOHHBIX MaTepPHUaJIOB, IPUMEHIEMbIX NIPH
PEMOHTE, SKCIUTyaTallM1 U TEXHUYECKOM O0CITY)KMBaHUY;

N CYILIHOCTb SIBICHHH, IPOUCXOSIIIUX B MaT€pUaax B yCIOBHUSIX 3KCIUTyaTallly U3IEIHS;

— COBpPEMEHHBIE CHOCOOBI TIOMYYEHHS MAaTepUalioB M HU3AEIUH K3 HHUX C 3aJaHHBIM yPOBHEM
9KCIUTyaTallHOHHBIX CBOMCTB, CBAPOYHOE IPOU3BOICTBO, TEXHOIOIHYECKHE IPOLIecCh 00padoTKu

Bpems BeInoJIHeHUsI: 2 akaJJleMUYECKHUX daca

Copep:xxanne padboThbI:
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AHTHDPUKIIMOHHBIC CIUIABBI - 3TO MaTepHalbl, COCTOAIINE W3 IUIacTHUeckoil ocHoBel (Sn, Pb, Al,
pactBopel: Sn B Cu, Sb u Cu B Sn, Sb u Sn B Pb, Na B Pb) u TBEpabIX Bkimtouenuii ( Zn, Cu, Sb u
xuMmudeckux coeauuennii: Cu3Sn, CuAl2, SbSn, Pb3Ca ) , paBHOMEPHO PaCcCESIHHBIX B MSTKOH OCHORBE.
[Tocne npupabOTKM M YACTUYHOH JepopMaluMu MSATKOW OCHOBBI B HEW 0OpasyloTcst yriyOleHus,
CIIOCOOHBIC YICPIKUBATH CMa3Ky, HEOOXOUMYIO ISl HOPMaJIbHON pabOThl COCANHEHUSL.
B 3aBucMMOCTHM OT yclOBHH paOOThl BKJIABINICH TMOJIIMITHUKOB TPHUMEHSIOTCS —CISIYIOIINe
aHTU(PHUKIMOHHBIC MaTEpUAIbL: a) CIUIaBbl Ha ocHOBEe Fe - anTudpukiuonnsiii uyryn (AUYC-1, AUB-1,
AUK-2) u Meramiokepamuka (xese3o - TpaduT); 6) CriaBbl HA MEIHOW OCHOBE - OpPOH3HI; B) CIUIABBI Ha
ocuoBe Al (¢ Sb, Cuu Mg - CAM, AO20-1, AO9-2); r) Gernbie MOUIMITHUKOBBIC CIJIABBI HA OCHOBE OJI0BA
niu cBuHIa - 6a66ouTh (b83, 616, BC. BK. BH, BT u np.).
W3yunts 1 3apucoBaTh MUKPOCTPYKTYpY J1aTyHu JIC59- 1, Oponssl bp. AS,
nypamtoMuna J[16 mocne 3akanku, cuirymuHa AJl4, 6a66utoB b83 u B16.
CocraBTe TaOIUIIBI U3YYCHHBIX CIIABOB, YKa3aB MX MPOMBIIUICHHOE Ha3HaueHue (Tabi. 39 —45).
Pacimudpyiite mapku cnenyromux cruiaBos: JI196, JOKMn 59 -1-1, JIO 70-1, Bp.OLIC 6-6-3,
Bbp.AXKC 7-1,5-1,5; AMrS, 1, AB, AJIl, AJI2, AJ19, BC, BK, BT, AUK-2.
OdbopynoBanmue:

e JlaGopaTopHbI€ CTCH/IBI.
YyeOHOe nocobue
Mukpockor.
Mukponutidsl IBETHBIX CIIABOB.
KoHTpoJibHbIE BONIPOCHI:
Kaxkue criaBbl OTHOCAT K IBETHBIM?
JaiiTe moHsiTHE JIaTYHH / OpOH3E.
HazoBure otnuuus neopMupyeMbIX U JTUTEHHBIX CIIJIABOB.
JlatiTe moHsTHE OAOOMTAM.
HazoBure rpymmsl aHTU(QPUKLIMOHHBIX MaTEPUAJIOB.

TpeOoBanus K 0TYETY MO0 MPAKTUYECKOl padoTe:

Boinmonnennas paborta mpezicTaBiseTcsl MpernoaBaTeNio B pabodeil TeTpaaud WM TeTpaad Ajs
BBITIOJIHEHUS IPAKTUYECKUX PaboT.

Kpurepun oueHuBaHus:

«2» - 3aJJaHie HE BHITIOJIHEHO;

«3» - BepHO oopMIIeH OTUET U J1aH 1 OTBeT;

«4» - BepHO 0(pOpPMIICH OTUET U JaHO 2 OTBETA;

«5» - BepHO 0pOpPMIICH OTUET U JaHBI BCE OTBETHI

4.2. 3apanus AJ1s1 MPOMEKYTOYHOM aTTecTallul
ITIEPEYEHD
BOIIPOCOB ISl IOJITOTOBKU K 3K3aMEHY
o yaeOHoit nucturune OI1.07 MarepuanoBenenue

CtpoeHue u CBOMCTBA METAILJIOB.

THIIBI KPUCTAIUIMYECKUX PEIIETOK METAIIOB.
AnnoTponuueckre MoAU(PUKAIINH Kee3a.
MexaHu4uecKue CBOMCTBA METAJLIOB.

Onpenenenre TBEPIOCTH METAIIOB.

WcneiTanus MatepuanoB (Ha IPOYHOCTH U TBEPAOCTH).
OCHOBHBIC TIOHITHUS O CILJIaBaX.

Bunpl cmiaBoB.

[Ipocreiimme quarpamMmel IBOMHBIX CILUIABOB.

10 Ipocreiinme auarpamMmbl JBOMHBIX CILIABOB.

O©CoOoO~NOOOITA~WNE
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11 Jimarpamma cocTosiHUSA 5Kene30-LEeMEHTUT (00Ias XapaKTEPUCTUKA).
12 KoMnoHEHTHI 5e1e30yrIepoaucThIX CILIABOB.

13 CrpykTypHbIE COCTaBIAIOIINE KETE30YTIIEPOAUCTHIX CILIABOB.

14 Bunpr TepMo06GpabOTKH.

15 Tepmoo6paboTka. OTxKwur.

16 TepmooGpaboTka. 3akanka.

17 Tepmoo6paboTka. OTmyck.

18 Xumuko-TepmMuueckas 06paboTKa CTANH.

19 VYruepomucThie cTanm 0ObIKHOBEHHOTO KaueCTBa.

19 VYraepoaucTbie HHCTPYMEHTAJIbHBIE CTAJIH.

20 YraepoaucTeie crielalibHbIE CTaIH (TIOJIy9eHHE, COCTaB, IPUMEHEHNE).
21 JlernpoBaHHbIE KOHCTPYKLIMOHHBIE CTAJIH.

22 JlernpoBaHHBIE HHCTPYMEHTAIILHBIC CTAIHN (TIOJIYyYEeHUE, MAPKHUPOBKA).
23 JlernpoBaHHbIE CIIEUATbHbBIE CTAJIH.

24 benble yyryHbl (XMMMUUYECKUN COCTAB, IPUMEHEHHUE).

25 Cepbl€ YyT'yHBI.

26 KoBkue uyryHsl (1ojydeHue, MapKUpOBKa, TPUMEHEHHE).

2’7 BbICOKOTIpOUYHBIE YYT'YHBI (ITOJIy4€HUE, MapKUPOBKA, IPUMEHEHHUE).
28 Menp u €€ cruiaBbl (IOJIydeHUE, MapKUPOBKA, IPUMEHEHHE).

29 Menp u €€ cruiaBbl (IpyIIibl, CBOMCTBA, IPUMEHEHUE),

30 CrnaBsl MeaH (TpyIIIbI, COCTaB, MApKUPOBKA).

31 AJIOMHMHWMI B €T0 CTUIaBbI (BUIBI, CBOWCTBA, TPUMEHEHHE).

32 AJIOMHUHHI U €r0 CIUIaBbl (CBOMCTBA, MAPKUPOBKA, TPUMEHEHHE).
33 AJTIOMHHHEBBIE CILIABBI.

34 AHTU(PUKITMOHHBIC MaTepUAJIBI.

35 Koppo3sus MeTajuioB.

36 3amuTa METauioB OT KOPPO3HH.

37 I[Monumepsl, OJydeHHBIE TTOJIMKOHICHCAIINEH (IPUMEHEHHE).

38 Tlosumepsl, oTydaeMble MOJIUMEPHU3ALIUEH.

39 Pe3nHOBBIE 3JEKTPOU3OJISILITUOHHBIE MATEPHAIIBI.

40 ITopokoBbie MaTEpUAIBI.

41 KoMno3uImoHHbie MaTepuaibl (COCTaB, CBOMCTBA, IPUMCHECHHE).
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o6pazoBanus / O.C. MopsikoB. — M.: M3narenbckuii ieHTp «Akanemus», 2008. — 240 c.
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