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PABPABOTYUKU:

bo6s1neBa Ceerinana BinagumupoBHa — npenojaBaTelib MEXaHUKU U UHKEHEPHOU rpadukwy,
npejacenaTenb oouenpodeccuoHanbHbIX AUCHUILINH benomopcko-Onexckoro ¢punnana
OI'bOY BO «'YMPO® umenu agmupana C.O. Makapoay.

MuxaneB Anekcanap Cepreesuu npenogasarens OIl nuciumnnun benomopcko-Onexckoro
¢unmuana GI'BOY BO «'YMP® umenu angmupana C.O. MakapoBay.

KoMmmiekT KOHTpOJBHO-OLEHOYHBIX CpeACTB Mo y4yeOHoi nuctumianHe OI1.04
MartepuanoBenenue paspaboraH B cooTBeTcTBUM ¢ DenepanbHbIM TroCyAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM CPETHEro NMpo(hecCHOHAIBHOr0 00pa3oBaHUs, YTBEPKICHHBIM
npukazoM MunucrepcrBa npocsemienus Poccuiickoit denepanun ot 26.11.2020 Ne 675 «O0
YTBEP)KICHUH (hefiepalIbHOr0 ToCyIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa CpPEJHEro
npodeccCuoHaIbHOTO 0o0pa3zoBaHust Mo crneruanbHocTu 26.02.06 Dxcmmyaranusi CyI0BOTO
3JIEKTpOOOOPYIOBAHUS U CPEACTB aBTOMAaTUKW» (3aperucrpupoBano B Muniocte Poccum
03.02.2021 Ne 62348), npodeccHOHaNbHBIM CTaHAAPTOM «IJIEKTPOMEXAHHUK CYAO0BOII»,
yrBepxkaAEHHBIM [Ipukazom Muntpyna Poccun ot 15.06.2020 Ne 331H, npumepHOIl OCHOBHOM
oOpa3oBaTenbHOU Mporpammoii, Ilonoxkenuem o6 OCHOBHOW 00pa30BaTeNbHOM MporpaMme —
IporpaMMe MOATOTOBKM crenuanuctoB cpeanero 3seHa (Ilpuxa3z ot 31.08.2021 Ne 1034),
npodeccruoHambHbIM cTanaapToM 17.070 MHcnekTop rocy1apcTBEHHOIO OPTOBOTO KOHTPOJIS,
yTBepkI€HHBIM [Ipukasom MuHHcTepcTBa Tpyda M COIManbHOM 3amuThl Poccuiickoi
Oenepanuu ot 04.06.2018 Ne 357u (3apeructpupoBan MUHUCTEPCTBOM rocTUlinK Poccuiickoit
Oenepaunu  28.06.2018, peructpaunonusii Ne 51468), ¢ yuérom CrpaTeruum pa3BUTUA
BocnuTanust B Poccuiickoii @enepaunu Ha nepuon no 2025 roga, NpUMEpPHOW IPOrpaMMBI
BOCIIUTAHMS.
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1. TACIIOPT KOMILIJIEKTA KOHTPOJIbHO-OHEHOYHBIX CPEACTB
11O YYEBHOU JTUCIMIIJIMHE

OI1.04 MaTepuaJjioBeieHHe
1.1. O6saacTh NpUMeHEeHHsI KOHTPOJbHO-OLIEHOYHBIX CPEACTB

KontponbHo-onienounsie  cpenctsa  (KOC) — saBnsiroTcss  4acThi0O ~ HOPMATHUBHO-
METOJUYECKOr0 OOECHeUeHUs CHCTEMbl OIICHHBAHHS KauyecTBa OCBOCHMS OOY4YaIOLUUMUCS
IporpaMMbl TIOATOTOBKM CHEIHMAJIMCTOB CpPEAHEro 3BeHa 1o crenuanbHoct 26.02.06
OKcmlyatalus CYJOBOIO 3JIEKTPOOOOPYIOBAHUS U CPEACTB aBTOMAaTUKH U 00€CIeYMBAIOT
MOBBIIIIEHUE KauyecTBa 00pa30BaTeIbHOTO MpoIlecca.

KOC 1o y4eOHON AMCIMIUIMHE MPEACTABISET COOOM COBOKYIHOCTh KOHTPOJHMPYIOITUX
MaTepHajoB, MpEeIHA3HAYEHHBIX Ui M3MEPEHHUS YPOBHS JOCTIDKEHHUS O0OydarommMmcs
YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYEHUSI.

KOC no yueOHONH AMCUMIIIMHE MCIIOJIB3YETCS MPU MPOBEIEHUM TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOYHOMN aTTeCTalluu 00y4YaroUIXcs B BUJIE YK3aMeHa

1.2. Ppe3yanaTbl 0CBOCHUSA NTUCHMIIJINHBI, IIOJIC/KAINUE ITPOBEPKE

Pe3ynbrarsl 00y4yeHus (0CBOCHHbIE YMEHHSl, YCBOCHHbIE 3HAHHA)

OCBOCHHBIC YMCHUA

VY'1. aHanu3upoBaTh CTPYKTYPY U CBOMCTBA MaTe€pHaJIOB;

V2. CTPOUTH JUuarpaMmbl COCTOSAHUS HBOﬁHLIX CIIJIaBOB;

V3. 1aBaTh XapaKTEpPUCTUKY CILIABAM;

YCBOCHHBIC 3HAHHUA

31. cTpoeHuMe U CBOWCTBa MaTepUajoOB, MNPUMEHSIEMBIX MPU OKCIUIyaTallud M PEMOHTE
000pynoBaHus CyaHA

32. CYIIHOCTH SBJICHHM, MPOUCXOSAIINX B MaTeprajax Mpy dKCIUTyaTallii 000pyA0BaHUS CyIHA;

33. coBpeMeHHbIE CIIOCOObI MOJyYEHUSI MaTEPUAJIOB C 33JaHHBIM YPOBHEM SKCILTyaTallMOHHBIX
CBOICTB;

34. TEXHOJIOTHUYECKHUE MPOIeCChl 00pabOTKN MaTEpUAIOB;

1.3. Pe3yJIbTaTLI OCBOCHHUSHA y‘leﬁHOﬁ AUCHUIIJIMHBI, IIOJIC/KAIUE TPOBEPKE

Kon VMenus 3HaHug
OK

OK 01 — pacro3HaBaTh 3a/1a4y W/WIH MPOOJIEMy B |— aKTyalbHBI  MPO(eCcCHOHATBHBIN

KOHTCKCTC, MPUXOOUTCHA pa60TaTB " XKUThb,
— aHAJIM3UPOBATH 3aJavy W/MIH HpO6JICMy — OCHOBHBIC HCTOYHHUKH I/IH(I)OpMaI_II/II/I

—BBUSIBIAITE W d(dekTuBHO  mcKarp | KOHTEKCTE,
MH(OPMAIIHIO, HEOOXOIUMYIO JUIsi |— QITOPHTMBI  BBINIONHEHUsT  paboT

CMEXHBIX chepax;
— CTPYKTYpY IUIaHa JJIs pEeLEHUs 3aay;

— ONpeAessITh He0OOXOAUMBIE PECYPCHI;
— BIIAIeTh ~ aKTyalbHbBIMM  METOJaMH

chepax; 3a7a4 MPoQeCCHOHATBHOM IeTeIbHOCTH

pelleHus 3a1a4K W/UIIH TPOOIIEMBL; po(hecCHOHANEHON U CMEXHBIX 00JIaCTSIX;
— COCTaBIIATH IUIAH JACHCTBUS, — METOJbI pabOThl B MPOGECCHOHATHHOU |

n

MpOPECCHOHAIBHOM HW/WJIM  COIMATBHOM | COITMATBHBI ~ KOHTEKCT, B  KOTOPOM

u

U BBIJIEJISTH €€ COCTaBHbIE YaCTH; pecypchl ISl peleHus 3aj1ad U mnpodiieM B
— OIPEEIISTh ATANbI PEIICHUS 3a1a4H; NPO(ECCHOHATIBHOM ~ W/HIIM  COLHATBHOM

B

paboThl B po¢heCCHOHATBLHOM U CMEKHBIX |~ TIOPAZOK OLEHKH PE3YIbTATOB PEHICHUS
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— p€aIN30BLIBATH COCTaBJICHHBIN IJIaH,

— OLCHMBATb PpE3YJbTaT M IIOCICIACTBUA
CBOHX ﬂeﬁCTBHﬁ (C&MOCTOHTCJ’IBHO nin ¢
IIOMOIIBIO HaCTaBHI/IKa)

OK 02 — OmpeleNATh  3ama4d  JUIA  [OMCKa|— HOMEHKJIATYpy UH(OPMAIHOHHBIX
uH(pOpMaLnu; HCTOYHUKOB, MPUMEHSIEMBIX B
— ONpENeNATh HEOOXOAMMBIE HCTOUHHMKH |TPO(ECCHOHATBHON ASATENBHOCTH,
uHpOpMaLnu; — IpUEMBI CTPYKTYPHPOBAaHUS HH(POPMAIIHH;
— IJTAHUPOBATH MPOIECC MTOUCKA; — (bopmar odopmiieHHs pe3yabTaTOB MOKCKA
— CTPYKTYpHUPOBaTh nonmyuaemyro | MHpopManuu
UH(POPMALIHUIO;
— BBIJENIATH HauOoJiee 3HAaUMMOE B [IepeuHe
uHpOpMaLNH;
— OIICHUBATh TPAKTHYECKYI0 3HAYUMOCTD
pe3yNbTaTOB MOUCKA;
— 0OpPMIIATH pE3yabTATHI TONCKA,
— MPUMEHSATH CPEAICTBA HH(POPMAITMOHHBIX
TEXHOJIOTHIi TSt pereHus
npoecCHOHANBHBIX 3a/la4; MCHOJIb30BaTh
COBPEMEHHOE MPOrpaMMHOE O0ecTieueHUe

OK 04 — OPraHM30BBIBATh PAa0OTy KOJUIEKTHBA M |— INCHXOJOTHYECKHUE OCHOBBI JEATEIBHOCTU
KOMaH/Ibl; KOJJIEKTHBA, TICUXOJIOTUIECKUE
— B3aHMOJICHCTBOBATh C KOJIJIETaMu, OCOOEHHOCTH JIMYHOCTH,
PYKOBOJICTBOM,  KIMEHTaMH B  XOJI€ |— OCHOBBI IPOCKTHOM JIEATEILHOCTH
poeCCHOHAIBHON e TEHHOCTH

OK 05 — IPaMOTHO HU3J1araTh CBOM MBICIH U |— OCOOEHHOCTH COIMAIILHOTO u
oopMIATH JTOKYMEHTBI 0 | KYJIbTYPHOTO KOHTEKCTa;
PO eCcCHOHABHOI TeMaThKe Ha |- mpaBuna  oQOpMIEHHS JOKYMEHTOB U
TOCYyAapCTBECHHOM SA3BIKEC, IMMPOABJIATH IOCTPOEHUS YCTHBIX COO6H.[€HI/II>’I
TOJIEPAHTHOCTH B paboyeM KOJIJIEKTUBE

OK 06 — ONUCHIBATH 3HAYUMOCTh CBOEH | — CYIIIHOCTh  I'Pa)/1aHCKO-NIATPUOTUYECKON

CIICHUAJIBHOCTU,; TPHUMCHATH CTAHAAPThI
AHTUKOPPYNIIUOHHOT'O TOBECACHU A

MTO3UITNH, 00IIEYEIIOBEUCCKUX IIEHHOCTEH;

— 3HaYUMOCTh npo¢ecCuOHaIBHOM
JIeSITEIIbHOCTH o CHEIHaIbHOCTH;
CTaHAAPTHI AHTUKOPPYINLUOHHOIO

MOBCACHU 1 MOCJICACTBUA €TO HAPYIICHU A

OcBoenue  comepkaHusi  y49eOHOM  JMCHMIUIMHBI ~ OOECTeuMBaeT  JOCTHIKCHHE

06y‘{aIOH_II/IMI/IC$I CICAYIOMUX JIMYHOCTHBIX PE3YJIbTATOB NPOTPpAMMBI BOCIIMTAHUSA:

JINYHOCTHBIE pe3yJjbTaThbl peajindaiimi NporpaMmmbl BOCIITHTAHUSA

Ne

DopmyIMpoOBKa

JIP 14

[TposiBnsitoruii CO3HATEIHLHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCTHenHOW MpodeCCHOHATHHOM U 0OIIECTBEHHON IeATeTbHOCTH
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2. KOAM®UKATOP OIIEHOYHBIX CPEJICTB

D yHKIHUOHAIBHBIN PU3HAK
OLICHOYHOTI'O CPEeICTBa
(THI KOHTPOJILHOTO 3a/IaHUS)

Meron/dbopma KOHTPOIIS

KOHTpOJ'IBHaH pa60Ta, WHIWBUAYAJIIBHOEC JOMAIIHEC 3alaHuc,

Pacuérnas 3anaua nabopatopHas pabora, MIPAaKTUYECKHE 3aHATHS,
T pepeHIIMPOBAHHBIN 3a4€T, SK3aMEH
JIabopatopHas pabora, IIPaKTUYECKHE 3aHATHUA,

HpaKTI/I‘leCKOC 3aJaHuc

b depeHIpoBaHHBIN 3a4ET, HIK3aMEH

Tect, TeCTOBOE 3a/1aHNC

TectupoBanue, qudhepeHIMPOBAHHBIN 3a4ET, IK3aMEH

IIpoexTHOE 3a1aHKE

VYueOHBbIHi MPOEKT, HCCIICIOBATCIbCKUH, 00yyJaromuu,
CEPBUCHBIH, COLIMAJIbHBIN TBOPYECKUH, peKIaMHO-
MPE3EHTAlMOHHBIN

PacnpeﬂeneHI/Ie THUITIOB KOHTPOJIBHBIX 3aJaHuM 110 dJIeMeHTaM 3HaHUN U yMeHI/Iﬁ

Coneprkanne yueOHOTO MaTepuarna 1mno Tum KOHTPOJILHOTO 3aIaHUS
nporpamme y4eOHON TUCHUILUINHBI Y1 [v2 [v3 [31 |32 [33 [34 | |

Paznen 1 CTpoe}me M CBOMCTBA KOHCTPYKIIUOHHBIX U IKCILUIyaTaAllHOHHBIX MaTEepHUaJIoB,
MNPUMCHACMBIX IPH PEMOHTE, SOKCILIYATAIIUH U TEXHUYCCKOM 06CJIy)KI/IBaHI/II/I

Tema 1.1

Matepuaisl U UX KiacCupUKanus

OK

Tema 1.2

ATOMHO-KPUCTAINTNYECKOE CTPOEHUE
BemecTBa. MeToIpl HCClIeI0OBaHUs

I1P

Pazgen 2. CYH_IHOCTL HBHCHHﬁ, MPOUCXOAAIINX B MATCPUAJIAX B YCIIOBUAX SKCILNTyaTallun

H3ICIUS

Tema 2.1

OcHoBHBIE CBCJACHHA O HA3HAYCHUU U
CBOMCTBaX METAJIJIOB U CILJIABOB

I1P

Pa3,[[e)'[ 3. COBpeMeHHBIC CITOCOOBI NOJIYUCHUA MATCpUAJIOB U I/I3,Z[eJ'II/II71 U3 HUX C 3alaHHBIM
YPOBHEM 3KCILTYaTallUOHHBIX CBOfICTB, CBApOYHOC MPOU3BOJACTBO, TCXHOJIOTHYCCKHUEC

npoiieccbl 00paboTKH

Tema 3.1

CoBpeMeHHbIE CITOCOOBI MOTyUEHHS
MAaTEepHAJIOB U U3JIEJIUIN U3 HUX C

3aJlaHHBIM YPOBHEM
AKCIUTyaTallMOHHBIX CBOMCTB

Tema 3.2

CBapoyHO€ MPOU3BOJICTBO,
TEXHOJIOTMYECKHUE MTPOLECCHI
00paboTKN

IIpomexxyrounas
aTTecranus

VciioBHBIE 0003HAYECHUS

@O — ppoHTaNbHBIHN (YCTHBIN) OIPOC;

TK — TecTOBBII KOHTPOJIB;

OK — npoBepka OMOPHBIX KOHCIIEKTOB;

N3 — BbInonHeHNE UHANBUAYATbHBIX 3aaHU;
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1P — BBINOIIHEHNE TPAKTUYECKON pabOTHI;
113 — nuddhepeHInpoBaHHBIN 3a4ET
OK - sx3ameH

3. CHCTEMA OIIEHKH OBPA3OBATEJBHBIX JOCTUKEHUN OBYYAIOIIINXCS
1O KA’KAOMY OHEHOYHOMY CPEACTBY

OrneHKa MHIUBUAYAIBHBIX 00Pa30BaTENbHBIX JOCTIKCHHN 10 PE3yabTaTaM TEKYIIETO
KOHTPOJISI MU MPOMEXKYTOYHON aTTeCcTaluu TPOM3BOAMTCS B COOTBETCTBUU C YHUBEPCAIBHOUN
IIKajIou (Tabnuia)

[poneHt KadecTBeHHast OIICHKA WHIMBHYaTbHBIX
Pe3yJIbTaTUBHOCTH 00pa30oBaTeNbHBIX JOCTHKCHHIA
(TpaBWIIBHBIX OTBETOB) Oayu (0OTMETKA) BepOaIbHBIN aHAIOT
90-100 5 OTIUYHO
80-89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIILHO
menee 70 2 HEYIOBJICTBOPUTEIHHO

KpI/ITepI/II/I OLCHKH BBIIIOJIHCHHOI'O IIPAKTUYCCKOT'O 3a/laHUA

Omnenka 5 («OTITUYHO») CTABUTCS 32 padOTy, BBIMOJHEHHYIO MOJHOCTBIO 0€3 OMMUOOK U
HEIOYETOB.

Onenka 4 («XOpOIIO») CTABUTCS 32 pa0OTY, BBITIOJHEHHYIO TIOJTHOCTBIO, HO IMPU HATMYUU
B Hell He OoJiee 0JHOM Herpy0oii ommOKH U OTHOTO HelouéTa, He OoJee TPEX HEJOUETOB.

Onenka 3 («yIOBIETBOPUTEIHHOY) CTABUTCS, €CIU 00YJaIOMUNACS MPABMIIBHO BBITTOTHII
He MeHee 2/3 Bceil paboThl WK T0MYCTUII He 0oJiee 0JJHOM Ipy0oii OIKUOKY U IBYX HEI0UYETOB, HE
OoJsiee oHOM TpyOON M OJHOU HE TpyOOH OmMOKM, HE OoJjiee TPEX HErpyOBIX OIMIMOOK, OJHOMN
HEerpyooi ommoOKu 1 TpEX HEJOUYETOB, TPU HAIMYUU YETHIPEX -TISITU HETOUETOB.

Onenka 2 («HEYIOBIETBOPHUTEIBHO») CTABUTCS, €CIU YHCIO OIMMOOK W HETOYETOB
MPEBBICUIIO HOPMY JUISI OIIEHKHU 3 WJIM MPaBUIIHHO BHIMOTHEHO MeHee 2/3 Bceil paboThl.

Kpurepuu onieHKH OTBETOB B X0J1€ YCTHOTO OIpoca

OL[CHI/IBaeTCSI MMpaBUJILHOCTH OTBCTA, 06yqa}01ueroc;1 Ha OJJVH U3 HpI/IBeI[éHHLIX BOIIPOCOB.
HpI/I OTOM BBICTABJIAIOTCA CICAYIOINE OLICHKU

«OTINYHOY BHICTABISACTCS npu CO6J'II-OI[€HI/II/I O6y‘IaIOH_II/IMCH CICAYIOIIUX YCHOBI/Iﬁl

- MIOJIHO PACKpPbUI COJEepXaHHe MaTepuana B 00bEMe, MPEeayCMOTPEHHOM
IPOrpaMMoOii, coiep>KaHUEM JIEKIIUU U YI€OHUKOM;

— U3JIOKWJI MaTepual TIPaMOTHBIM SI3bIKOM B OIPEIEIECHHON JIOTMYECKOU
IIOCJIEA0BATENBHOCTH, TOYHO MCIOJIb3Ysl CIEHNATU3NPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJINKY;

- MoKa3zaj yMEHHE WUTIOCTPUPOBATh TEOPETHUECKHE TIOJI0KEHHUS] KOHKPETHBIMU
pUMepaMu, IPUMEHATh UX B HOBOW CUTYAIlUU NP BHIMOIHEHUH TPAKTUYECKOTO 3aJaHuS;

- IIPOJEMOHCTPUPOBAJI YCBOCHHE paHEE HW3YYEHHBIX COIYTCTBYIOIIMX BOIPOCOB,
c(OPMHPOBAHHOCT U YCTOHUMBOCTD UCIIOJIB3YEMBIX ITPU OTBETE YMEHHUI U HAaBBIKOB;

- OTBeYasl CaMOCTOSATENbHO 0€3 HaBOIALINX BOIIPOCOB MPENOJaBaTENs.

HpI/IMeanI/IeZ JJIA TOJTYYCHHUA OTMETKU «OTJIIMYHO» BO3MOXKHBI OJJHA-ABE HCTOYHOCTHU IIPHU
OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BLBIKJIAJKAX, KOTOPLIC 06yanOIHHﬁCH JICTKO
HCITPABUJI 11O 3aMCYaHHWIO ITPEIIoaaBaTeIIA.

«XOpOI_LIO» - OTBCT 06yanOHlCFOC$I B OCHOBHOM YJIOBJICTBOPSCT TpC6OBaHI/I$IM Ha OILICHKY
«OTJIUYHO», HO IIPHU 3TOM UMECT OAUH U3 HEAOCTATKOB!:

- B H3JI0OKCHUU NOIMYIICHBI HEOOJIBIIINE HpOGGHBI, HC HCKa3HBIINUEC JIOTUYCCKOI'oO U



UH(POPMALIMOHHOTO COJIEPKAHUS OTBETA;

- JIOIYLIEHbI O/IMH-/IBa HEJIOUETA IPU OCBEILEHUH OCHOBHOI'O COJEP)KaHUs OTBETA,
UCIIPaBJICHHBIE 110 3aMEYaHHIO [IPETIOAABATENIS;

- JIOIYILIEHbI OIINOKa WK OoJiee IByX HEJOUETOB IIPU OCBEILIEHHMH BTOPOCTEIIEHHbBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO UCIPABJICHHBIE 10 3aMEUaHUIO PENOAaBaATEs.

«VI[OBJICTBOpI/ITeJIBHO» BBICTABJIACTCA IIPU COGJIIOI[GHI/II/I CJICOAYHOIINX YCHOBHfII

- HETOJHO WM HENOCJIEA0BaTEIbHO PACKpPhITO COJIEpKaHUE MaTepuaiga, HO
MoKa3aHo oOIee MOHMMAaHWE BOIMpPOCa W IMPOACMOHCTPHUPOBAHBI YMEHHS, JIOCTATOYHBIC ISt
JAJIbHEMIIETO YCBOEHUS IMPOTPAMMHOIO MaTepralia, UMEIUCh 3aTPYJHEHUS WM JIOIYIICHBI
OIMOKHU B ONIPEICIICHUH TTOHATHI, UCIIOJIP30BAHUN TEPMUHOJIOTHUH U BBIKJIAIKAX, UCIIPABICHHBIC
IIOCJIE HECKOJIBKUX HABOJSIIMX BOIIPOCOB MPENOIABATENS;

- oOydJaronuics He CHpaBWICS C MPUMEHEHHWEM TEOPHUH B HOBOW CHTYaIlUU IPHU
BBIMIOJTHEHUH IPAKTHUUYECKOTO 3a/1aHus1, HO BBITIOTHIII 331aHUS 0053aTE€ILHOTO YPOBHSI CIIOKHOCTH
110 JJAaHHOH TeMe;

- Mpyd  3HAHUM  TEOPETHMYECKOrO0  MaTepuaja  BbISBICHA  HEIOCTAaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUU 1 HaBBIKOB.

«HeynoBiaeTBOpUTENHEHO» BBICTABIISICTCS MPU COOIIOACHUH CIICTYIONTUX YCIOBHI:

- HE PACKPHITO OCHOBHOE COJIep KaHNe y4eOHOro MaTepHaa;

- 00Hapy>XKeHO HEe3HAHHE WM HETOHUMaHue 00y4JaromumMcst OouibIiei nim Hanbosee
BaXHOW yacTH yueOHOro MaTepuaa;

- JIONYIIEHBI OIIMOKH B ONIPEAEICHUH NOHSATHH, TIPU UCTIOJIb30BAHUH TEPMUHOIOTUH
¥ HMHBIX BBIKJIAJKaX, KOTOpbIE HE HCIPABICHBI II0OCIE HECKOJIbKMX HABOISIIMX BOIPOCOB
IpernoaaBaTes;

- oOyyaromuiicss OOHApyXWJI TIOJIHOE HE3HAaHHE M HEMOHMMaHUE H3y4aeMoro
y4eOHOTro Marepuana WIM HE CMOI OTBETUTb HM Ha OAMH U3 IOCTaBJICHHBIX BOIPOCOB IO
U3ydaeMoOMy MaTepuaiy.

KpI/ITepI/II/I OIICHKHU COCTABJICHUSA U O(l)OpMJ'IeHI/IH OITOPHBIX KOHCIICKTOB

B xone npoBepku mnpemnojiaBaTeneM ONOpPHbIE KOHCIEKThI OIIEHUBAIOTCS 10 CIIEAYIOIIUM
KPUTEPHSIM:

1. CooTBETCTBHE COZIEPI)KAHUS TEME.

2. [lpaBuibHas CTPYKTYPUPOBAHHOCTh MH(OPMAIIH.

3. Hanuuue noruyeckoil cBsi3u U310KEHHONW HH(POpMaIUK.
4. AKKypaTHOCTb M T'PAaMOTHOCTb M3JI0KEHHS.

5. Pabora cnaHa B Cpok.

Kaxnplif kputepuil oneHuBaercs 1no 5-6ayuibHoM mikane. [Ipu BHICTaBICHUM OLEHKH 3a
OTIOPHBIN KOHCIIEKT BBIBOJAUTCS CPEIHEE 3HAYECHHE OLIEHKH I10 MSATH NEPEYNCICHHBIM KPUTEPHUSM,
OKpYTJIsIEMO€ JI0 LEJIOT0 3HAYeHHUS (/10 OLIEHKH) TI0 IPaBUJIaM OKPYTJICHUS.

Kpurepun oO1eHKH BBITOJHEHUS TMPAKTUUECKUX PA0OT W WHIWBUAYATbHBIX (B T.d.
3a4€THBIX) 3aJaHUM:

1. 3agaHue cunTaeTcs BHIIOIHEHHBIM O€3yIPEeYHO, €CITH PEe3yIbTaT IPAKTHUECKOH paboThl
IIOJIYYEH IIPU NIPABUIIBHOM XOJI€ PELICHU 3aJaHUs U aKKYPaTHOM BBIIIOJTHEHUU.

2. 3ajaHue CYMTAETCS HEBBIOJIHEHHBIM, €CIIM OOYyYaloUIuiicsi HE MPUCTYNUI K €ro
BBIIIOJIHCHUIO MJIM JOIYCTUJI B HEM IIOTPELIHOCTb, CUMUTAOIIYIOCS, B COOTBETCTBUU C ILIENIBIO
paboThI, OTUOKOH.

B xoxme oneHuBaHUA BBINOJHEHUS NPAKTHUYECKUX W WHIAWBUAYAJIbHBIX 3aJaHUN
UCIIONB3YETCsl TATHOATbHAS cucTema oIreHOK. [lomoxutenpHas omeHka («3», «4», «5»)
BBICTAaBJIACTCsA, KOorjga o6yqa}om1/1ﬁc;1 IoKaszajl BJIaACHUC OCHOBHBIM YMCHUSAMU B paMKax
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BBIINTOJIHCHU A HpaKTI/I‘{eCKOI\/'I paGOTBI HJIM UHAWBUAYAJIIBHOT'O 3aIaHUA:
1. «OTIUYHOY BBICTABISETCS Ipu CO6J'IIO,I[€HI/II/I cIeayrommx YCHOBHﬁZ

- 00y4aroluiicss cCaMOCTOSITENIbHO BBIIIOJIHUII BCE 3Tallbl PELICHUs 33/1a4 B paMKax
BBITNIOJIHEHMS IPAKTUYECKUX U UHAWBUAYAJIBHBIX 3aJaHUM;

- paboTa BBHIMOIHEHA NOJHOCTHIO U MOJYYEH BEPHBIA OTBET MJIM MHOE Tpedyemoe
IpeJCTaBICHNE pe3ysibTaTa paboThI.

2. «Xopol1110» BBICTABISAETCS MpU COOTIOICHUH CIEIYIOIINX YCIOBHIA:

— paboTa BBHINOJHEHA TMOJHOCTHIO, HO TMPH BBIIOJHEHUH OOHAPYKUIOCH
HEIOCTaTOYHOE BIJIAJICHUE HaBBIKAMHU PabOTHI C HHCTpYMEHTapueM (00opymoBaHue, IpUOOPHI U
T.II.) B paMKaX IOCTaBJICHHOH 3a/1a4u;

— MIPABUJILHO BBIMTOJIHEHA OOJIbINAst 9acTh padoThl (cBbIIIE 85 %);

- paboTa BBINIOJHEHA IOJHOCTHIO, HO WCIIOJIB30BaHbBl HAMMEHEE ONTHUMAJIbHBIC
MIOJIXO/IbI K PEIIEHUIO MIOCTABJICHHOM 3a/1a4H.

3. «yI[OBJ'IeTBOpI/ITGJ'IBHO» BBICTABJISACTCA IIPHU CO6J'IIO,I[CHI/II/I (Q1(13%:0)11175,€ YCHOBHﬁZ

- paboTa BBINOJIHEHA HE MOJIHOCTBIO, JONMYyHIEHO Ooiee TpEX OMMUOOK, HO
oOyyaronuiicss BiaJeeT OCHOBHBIMHM HaBbIKAMHM pabOThl ¢ MHCTpyMEHTapueMm (000pyaoBaHHUE,
npuOOpHI U T.11.), TPeOyEeMbIM ISl PELIEHUs IOCTaBIEHHOMN 3a1a4H.

4. «HeynoBieTBOpUTEILHOY BBICTABIISAETCS MPU COOIIOACHUHN CIIETYIOIINX YCIOBHIA:

- JAOIMYIICHBI CYIIICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBHIIUEC, YTO 06yqa}0mm71c5[ HC BJIAJACCT
00s13aTeIbHBIMHU SHAHUAMHU, YMCHUAMHU U HABbIKaAMU pa6OTI)I Ha IIK wiau 3HauuTeIbHAS YacTh
pa6OTI>I BBIIIOJIHCHA HE CaMOCTOATCIIBHO.

Kpurepuu onieHkr B X0/1€ HK3aMeHa

B ocHoBe orieHKM TpH cJaue dK3aMeHa JISKUT MATHOAIUTbHAS cucTeMa (5 «OTIUYHOY, 4
«XOPOIIO», 3 «yIOBIECTBOPUTEIHHOY, 2 «HEYIOBIETBOPUTEIHHO).

1. OtBer olleHHBAaeTCSd Ha «OTIWYHO», €CIM OOyYarolMiics WCUEpIBIBAIOIIIE,
MOCIe0BaTEIbHO, TPAMOTHO U JIOTUYECKH CTPOMHO M3JIaraeT Marepual Mo BompocaMm Ouiera
(Tecta), HE 3aTPYAHSETCS C OTBETOM NPH BUIOM3MCHCHHH 3aJIaHUSI, CBOOOTHO CIPABIISETCS C
peleHrneM MPaKTHYeCKHUX 3a7ad U CHOCOOEH 0OOCHOBATh MPUHSTHIC PEIICHUs, He JOMYyCKaeT
OIIINOOK.

2. OTBeT OLICHMBAGTCS HA «XOPOIIO», €CIU 00yJaroluiics TBEPAO 3HAET MPOTrPaMMHBIN
MaTepuai, IpPaMOTHO M IO CYILIECTBY €ro M3JIaraer, He JOMYCKAaeT CYIECTBEHHbIX HETOYHOCTEHN
IIPU OTBETAX, YMEET IPAMOTHO IPUMEHATH TEOPETUUECKHUE 3HAHNS Ha MPAKTUKE, a TAK)KE BIIaleeT
HEOOXOUMBIMU HAaBbIKAMU PELICHUS] TPAKTUYECKUX 3a]1a4.

3. OTBeT OIEHUBAETCS Ha «YAOBIETBOPUTEIBHO», €CIM OOYUYAIOUIUICS OCBOMI TOJIBKO
OCHOBHOW Marepuaj, OJHAKO HE 3HAeT OTIEIbHBIX JeTaliei, JOMyCKaeT HETOYHOCTH U
HEKOPPEKTHbIE (OPMYIUPOBKH, HApYIIAeT IMOCIEIOBATEIFHOCTh B HM3JIOKCHHHM MarepHhaia u
WCIIBITBIBACT 3aTPYAHEHUS MTPU BBITIOJHEHUH MPAKTHYECKUX 3aaHUH.

4. OTBeT OIIEHUBACTCS HAa «HEYAOBICTBOPUTEILHO», €CIH OOYYaloUIHiics HEe PacKpbLI
OCHOBHO€ COJIEp)KaHWE MarTepuajia, JOMyCKaeT CYIIECTBEHHbIE OIIMOKHA, C OOJBITUMHU
3aTPYAHEHUSIMU BBITIOJIHIET MPAKTUUECKUE 3a/IaHUS.
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4. BAHK KOMIIETEHTHOCTHO-OHEHOYHbIX MATEPHAJIOB 1151 OHEHKHA
YCBOEHUSA YYEBHOU JUCHUIIJIMHBI

4.1 Texkymmii KOHTPOJIb
4.1.2. IPAKTUYECKAS PABOTA

[lepedyeHp mpakTUYECKUX paboT

. Kon-Bo
Ne Tema npakTudeckoit paboTbI
4acoB
1 | O3HakoMIIEHHE C METOAMKON N3MEPEHUS TBEPAOCTU 2
1o Metoay bpunens u merony Poksesa.
2 | XapaKTepHCTUKU AUArPaMMBI COCTOSHUS JKeJe30 - 2
LIEMEHTHUT.
3 | 3akaska u otnyck cranu. Hopmanuzamus 2
YIJIEpOAMCTON CTalu.
4 | U3ydyeHue CTpYKTypbl U CBOMCTB UyT'YHOB 2
5 | 3yueHue CTpyKTyphl U CBOICTB JIETMPOBAHHBIX 2
CTaJIeH
6 | M3ydeHue CTpyKTyphl U CBOWCTB IIBETHBIX CILIABOB. 2

ITPAKTUYECKAS PABOTA 1

Tema: O3HaKoMJIeHHE ¢ METOAUKOI U3MepeHnsl TBEPAOCTH o MeToay bpuness nu merony
Poksenia

Heab NpakTH4ecKOro 3aHSATHS .

npuoOpeTeHre MPaKTHUECKIX HaBBIKOB MO UCTIOIB30BAHUIO TIPHOOPOB ISl ONpEeICICHHUS

TBEPAOCTHU MCTAJIJIOB

3aKPCIJICHMEC HABBIKOB 11O MCIIOJIb30BaHHIO HpI/I60pOB

OOyuaromuiics T0JDKEH
YMETh:

aHaJIM3UPOBATH CTPYKTYPY U CBOHCTBA MaT€pPHAJIOB;
CTPOUTH TUAarpaMMbl COCTOSIHUS IBOMHBIX CIIJIABOB,;
JlaBaTh XapaKTEPUCTHUKY CILUIaBaM.

3HAaThb.

CTPOCHHUC U CBOIiCTBa KOHCTPYKIMOHHBIX 1 SKCIUTyaTaAHUOHHBIX MAaTCPUAJTIOB, IPUMCHACMBIX IIPU

PEMOHTEC, SKCILTyaTallul 1 TCXHUYCCKOM 06CJ'Iy)KI/IBaHI/II/I;

CYIIHOCTH S[BHCHI/If/i, IMPOUCXOJAIINX B MaT€pHraiaX B YCJIOBHUAX SKCIUTyaTallu U3JCIINA;
COBPEMCHHBIC CIoCcoObI IMOJIYUYCHU MaTE€PUaioB U I/IS)IGJ'II/IfI M3 HUX C 3aaHHbBIM YPOBHEM

9KCIUTyaTaI[AOHHBIX CBOWCTB, CBAPOYHOE MPOU3BOJICTBO, TEXHOJIOTUUECKHE MTPOIIECCH 00PabOTKH.
OcpauBarorcs ymenus u 3Hanus B coorsercteuu ¢ @I'OC CIIO: OK 01, OK 02, OK4 — OK 06

BpeMmsi BbINOJIHEHHsI: 2 aKaJIEMHYESCKUX Yaca

Coaep:xanue padoThbI:

O3HaKOMUTBHCS C METOAMKON U3MEPEHUS TBEPIOCTHU 1O MeToy bpunensa u metony Poksernna
THI u TK (ctp. 11 — 15 y4. mocobue).

CnocoOHOCTh MeTalIa (CIUIaBa) COMPOTUBIISATHCS BO3ACHCTBUIO BHEITHUX CHJI XapaKTepU3yeTCs
MeXaHNYECKNMH CBOMCTBAMM.

HanpsbkeHue - BenmM4YrHa Harpy3KH, OTHECEHHAS K €ANHHUIIC TUIONIAIN ITONIEPEYHOI0 CeUCHUS
UCTIBITYEMOTO 00pasia.

[lehopmarust - u3MeHeHne GopMbI U pa3MepoB TBEPAOTO TeJa MO/ BIUSHAEM
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NPUIOKEHHBIX BHEIIHUX cHiI. PaznnyatoT nedopmarun pacTspkeHHs /CKaTust, H3riuda, KpydeHus, cpesa.
Hx Bo31eHCTBIEC MOKET OBITH KOMOWHUPOBAHHBIM.

ITpo4YHOCTB - CTOCOOHOCTH MaTepUalla CONPOTUBIATECS Pa3pyLICHNIO IO JeiicTBEM Harpy3ok. I1.
OlLIEHUBAETCs mpeaesoM npouHocTa (o8, MIla).

YHpyrocts - cnocoOHOCTh MaTepralia BOCCTaHABIMBATH IEPBOHAYAIBHYIO (POPMY U pa3Mephl OCIIe
cHsTHs Harpy3ku (o yo, MIla).

[1nacTHYHOCTD - CIOCOOHOCTH MaTepHala MPUHUMATh HOBYIO (JOPMY M pa3Mephl MO AeHCTBHEM
BHEIIHUX CHJI HE pa3pymasch [ImacTHIHOCTh XapaKTepu3yeTcsi OTHOCUTEIBHBIM YIUTHHEHUEM
(cyxenuem). / 6, % /.

Yaapnas BA3KOCTb - CHOCOOHOCTh MaTepHaja COPOTHBIATHCS AnHAMUYecKUM Harpy3kam KC, MJIx/
M2.

Llukimgeckas BSI3KOCT - CIIOCOOHOCTh MaTePHAaJIOB IOTJIONIATH SHEPTHIO P TOBTOPHO—TIEPEMEHHBIX
(3HaKOIEpEMEHHBIX ) HArpy3Kax.

TBEPAOCTD - CHOCOOHOCTH MaTepHaja COMPOTHBISITHCS IPOHMKHOBEHHUIO B HETO Apyroro, Oomnee
TBEpOTO Tena. T. ONpeessioT pa3HbIMU CIIOCOOAMH.

ITo meTony bpuHes B HOBEpXHOCTh MaTepraia BAABIUBACTCS CTAIbHOMN 3aKaaEHHBIN

miapuk guaMmerpom D mog nelictBueM Harpysku P v nocie CHATUS Harpy3KH U3MEPSETCs TUaMeTp
orneyarka d. Yucio tBEpaoctu nmo bpunemto HB nopcunThiBaeTCs Kak OTHOIIEHHE HArpy3Kku P k
TUTOMIA I IOBEPXHOCTH C(HEPUIECKOTO OTIeyaTok M.

[Mony4enue pesynbraTa no tabnuuam, HB< 450.

[To metony PoxBeinia B TOBEpXHOCTh MaTepHaia BAABIMBACTCS alMa3HbIli KOHYC C YTIIOM MPH BEPILINHE
120 °© mm cranpHOM mapuK quameTpom 1,588mM. YcimoBHas Mepa TBEPIOCTH MPUHUMACTCS TITyOnHa
oTIHeYaTKa.

Uucno TBEpIOCTH, onpenenéHHoe MeToaoM PokBenna, o6o3navyaercst HR U BeIpakaeTcst B yCIIOBHBIX
0e3pa3MepHBIX eIUHUIIAX.

O6opynoBanmue:

YyeOHoe nmocobue

Tsepnomepsr TIH u TK.

Jlymna ¢ rpaxyupOBaHHON LIKAJIOM.

OO0pa31bl YyTYHOB U CTaJEH.

CrpaBouHbI€ TAOIHUIIBI.

KoHTposbHbIe BOIPOCHI:

HazoBure otnnunsa tBepnomepos TII u TK.

JlaiiTe onpeneneHue TBEPAOCTH.

CpaBnute metoanbl bpunens u Poksenna.

JlaiiTe onpeneneHue NpoYHOCTH.

UYro Takoe nedopmanus marepuana?

s E

TpeGoBanus k 0TYETY 110 NPAKTHYECKO# padore:

BrimonHenHas paboTa mpecTaBisieTcs npenojaBaTesio B pabouel TeTpaau Wiu TeTpaau Jis
BBITMIOJTHEHUS MPAKTUYECKUX paboT

Kpurepun onenuBanus:

«2» - 3a7]aHKe HE BBIMOJIHEHO;

«3» - BepHO opopmiieH OTUET U 1aH 1 OTBeET;

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

«5» - BepHO 0(hopMIIeH OTUET U J1aHBI BCE OTBETHI

Cnucok MCNoJIb3yeMoi JIUTepaTyphbl:

1.Mopskos O.C. MarepuanoBeneHue: [ DIeKTpoHHBIN pecypc]: yueonuk s cryaeatos CIIO / O.C.
MopskoB.- M.: U3narensckuii neHTp «AkaneMus», 2017. - 288 c. - Pexum gocrymna:
http://www.academia-moscow.ru/reader/?id=128149
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INIPAKTHUYECKAS PABOTA 2

Tema: XapaKTepUCTHKH THATPAMMBI COCTOSIHHA KeJ1e30 - IEeMEeHTHUT.

ejap NpakTH4eCKOro 3aHATHS:

3aKpeIICHHE HABBIKOB 110 paboTe ¢ auarpaMmmoii cocrosiaus Fe — Fes C.

—  OOyuaromuiics 10KeH

YMETB!

- aHAJIM3UPOBATH CTPYKTYPY ¥ CBOWCTBA MAaTEPHAJIOB;

- CTPOUTH TUArpaMMBI COCTOSHUS IBOWHBIX CILJIABOB;

- JaBaTh XapaKTePUCTHUKY CIUIaBaM

3HATH:

- CTPOCHHUE U CBOMCTBA KOHCTPYKIMOHHBIX U AKCILTYyaTallMOHHBIX MaTepPHajOB, MPUMEHSIEMbIX TIPU
PEMOHTE, SKCIUTyaTallii U TEXHUIECKOM O0OCITyKUBAHUY;

- CYIIHOCTb SIBIICHUH, TPOUCXOIAIINX B MaTepHaIax B yCIOBUSIX KCIUTyaTalluy U3IENINS;

- COBpPCMCHHBIC CHOCO6BI IMOJIy4YCHUA MAaTCPpUAJIOB U I/I3ILCJ'II/II\/’I 13 HUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTallMOHHBIX CBOMCTB, CBAPOYHOE ITPOU3BOJICTBO, TEXHOJIOTHYECKHE TIPOLIECCH 00paboTKK
OcpauBatorcsa ymeHus 1 3Hanus B cootsercteuu ¢ @I'OC CIIO: OK 01, OK 02, OK4 — OK 06

Bpems BbIOJIHEHHS: 2 aKaIeMUYECKHUX Yaca

Conep:xanue padoTbi:

Huarpamm cocrosiaus Fe — Fe 3 C mpumeHsIroT 11t onpeeNieHus] TeIIOBBIX PeXUMOB TEPMOOOPaOOTKH U
ropstaeit 00pabOTKM aBJIeHNEM (KOBKa, MPOKATKA, ITAMIIOBKA), @ B INTEHHOM TPOU3BOJICTBE IS
ompeiesieHust L., YTO HeOOXOAUMO AJIsl HA3HAUCHUS PEKUMa 3aIMBKH YKHUKOTO KeJIe30yTIIEPOAUCTOTO
cruiaBa B hopMmy.

Xon padoThI:

1. CocTaBUTh TAOJIUILy TIPEBPAIICHUHN TI0 33JJaHHBIM JTUHHIM

NeNe | JIuand Ha Temnepatyp. CymHocTb Kpurnueckue
JrarpaMmme MPEBPAILICHUE | IPEBpALICHUN Touku

2. Onucats npeBpalleHus, IpoTeKarInue B ctainu ¢ coaepxkanuem 0,8% C
NIpY OXJIAXKJCHNUH / HarpeBe.
3. Onucathb NpeBpalieHus, IPOTEKAIINE B 10/ 32 9BTEKTUYCCKHE YYT'YHBI
NIPY OXJIAXKJICHUH / HarpeBe.

KOHTpOJ’ILHLIe BOIIPOCKHI:

1. Haiinnre TouKy SBTEKTHKH Ha quarpamme. Jlaiite el moHsTHe.

2. JaiiTe noHsTHE SBTEKTOUTHOU TOUKHU.

3. [aiiTe MOHATHE CTPYKTYPHBIM OCTABIISIIOIINM CTAJIEN U UyTYHOB.
Oobopynosanue:

. JIaGopaTopHbIe CTEHIBI.

TpeOoBaHus K 0TYETY 10 MPAKTHYECKOM padore:
BrimonHenHoe 3a7aHne peICTaBIAeTCs PENoAaBaTeNto B paboueil TeTpaau Win TeTpaau A
BBITMIOJTHEHUS! MPAKTUYECKUX paboT

Kpurepun oueHnBanus:

«2» - 3aJJaHK€ HE BBINOJIHEHO;

«3» - BepHO opopMIIeH OTUET U JaH | OTBET;

«4» - BepHO 0(popMIIeH OTUET U 1aHO 2 OTBETA;
«5» - BepHO 0(hOpMJIEH OTUET U 1aHBl BCE OTBETHI
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Cnmcok HCMOJIb3yeMOi JIUTEPATYPHI:

OcHosHble UCTHOYHUKU.

1.Mopsxos O.C. MarepuanoBenenue: [ 1eKTpoHHBIN pecypc]: yaebruk mis crynentos CIIO / O.C.
Mopsikos.- M.: U3garensckuii neHTp «Akamemus», 2017. - 288 c. - Pexum qocryma:
http://www.academia-moscow.ru/reader/?id=128149

2.http://window.edu.ru

HPAKTUYECKAS PABOTA 3
Tema: 3akanka u oTnyck craju. Hopmaausanus yriepoaucToi craiu.

Henp npakTH4YeCKOro 3aHATHSA:
- N3y4YCHHE BIMSHUS TEPMUUECKON 00paObOTKH HA MEXAHUYECKUE CBOMCTBA KOHCTPYKLIMOHHON U
MHCTPYMEHTAJIbHOU cTalei.

—  OOyuatomuiics TOMHKeH

YMETb:

- aHAIM3MPOBATh CTPYKTYPY U CBOICTBAa MaTepUaJIoB;

- CTPOUTH AuarpaMmbl COCTOAHUA I[BOﬁHBIX CII'TIaBOB,

- AaBaTb XapaKTCPUCTUKY CILUIaBaM

3HATh:

- CTPOCHHUE U CBOMCTBA KOHCTPYKIIMOHHBIX M AKCIUTYaTallMOHHBIX MAaTEPHAIIOB, IPHMEHIEMBIX TIPH
PEMOHTE, SKCIUTyaTallH ¥ TEXHUIECKOM 00CITyKUBaHHUH;

- CYIIHOCTD SIBIICHUH, IPOUCXOISAIINX B MaTepHaIaX B YCIOBUAX SKCIUTyaTAllNH U3/1EIIHU;

— COBpPEMEHHBIE CIIOCOOBI TTOTyYEeHHS MAaTEPUAJIOB M U3/ICNNI N3 HUX C 3aaHHBIM YPOBHEM
HKCIUTYaTallMOHHBIX CBOMCTB, CBAPOYHOE IMPOM3BOACTBO, TEXHOJIOTHYECKUE MIPOLIECCH 00pabOTKH
OcBauBarorcs ymenus u 3aanust B coorsercteun ¢ ®I'OC CITIO: OK 01, OK 02, OK4 — OK 06
Bpemst BbINOJIHEHUSA: 2 aKa/[EMUUECKUX Yaca

Coaepsxanue padoThbI:

Tepmuyeckas 06paboTKa - TEIUIOBOE BO3/AEHCTBHE HA METAJLIBI U CILIABHI C IIEJIBI0 H3MEHEHUS UX
CTPYKTYPBI U CBOMCTB, COCTOSIIIIEE B HATPEBE A0 ONPEACIEHHON TEMIIEPATYPBI, BBLIECPKKE IIPU ITOM
TeMIIepaType U MOCICAYIOMEM OXJIaXKICHUH C 3aJaHHON CKOPOCThIO. Pa3nuyaroT mpoMexyTouHyro u
OKOHYATEIFHYI0 TePMOOOPabOTKY.

OCHOBHBIMU BUJIaMHU TO sBuastroTest OTXXUI', HOpMAJIM3all1s, 3aKaJIKa U OTITYCK.

1. HapucoBare auarpaMMmy UHTEPBAJIOB 3aKaJIOYHBIX TEMIIEPATYp JUIS

YTIIEPOIUCTHIX CTAJIEH.

2. OmnpenenuTth yCIOBHS 3aKaJIKH JJIsl TOIBTEKTOUIHBIX U 3a3BTEKTOHTHBIX

cTajeu.

3. PaccmoTtpets 1 3apucoBaTh MUKPOCTPYKTYPHI YTTIEPOAUCTHIX CTANEH TOCie

3aKQJIKU U OTITYCKA:

a) KOHCTPYKIIMOHHAs CcTajb (45);

0) uHcTpyMeHTaIbHas cTanb (Y9A)

4. I3yunThb ¥ 3an1McaTh OPUEHTHPOBOYHBIE PEKUMBI UCCIENYEMBIX CTANIEH

(yaebHoe mocobue ctTp. 76 -77)

OobopynoBanue:
. Y4yebHoe mmocodue.
° IInakatsl.

KoHnTpoJibHbBIE BOIPOCHI:

JlaTb orpeiesnieHue TepMUIECKOi 00paboOTKH.
HazoBure ycnoBus 3akanku.

OOBsICHUTE pa3IHyKs 3aKAIKH U HOpMaJIH3allny.
HasoBuTe BuabI U peKUMBI OTITYCKA.

JlaTh MOHATHE MAPTEHCUTHOTO TPEBPAILCHHS.

s E


http://www.academia-moscow.ru/reader/?id=128149
http://window.edu.ru/
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TpeOoBanus k 0TYETY 110 NPAKTHYECKOH padore:
BeinonnenHnas pabota npeacraBisieTcs npenojaBaTesto B pabouelt TeTpagy Uik TeTpaau 1is
BBITNIOJIHEHUS IPAKTUYECKUX PaboT U T.II.
Kpurepun oueHuBaHus:

«2» - 3aJJaHK€ HE BBIINOJIHEHO;

«3» - BepHO ohopmiieH OTUET U 1aH 1 OTBeT;

«4» - BepHO 0(popMIICH OTUET U aHO 2 OTBETA;
«5» - BepHO 0(hOpMJIEH OTUET U J1aHbl BCE OTBETHI

CnHcok MCIoJIb3yeMOoii JTUTepaTyphbl:

1.Mopsxos O.C. MarepuasnoBenenue : [DneKTpoHHBIH pecypce]: yueOnuk misa ctyaertoB CI1IO / O.C.
MopsikoB.- M.: U3narensckuii neHTp «Akanemus», 2017. - 288 c. - Pexxum gocryna:
http://www.academia-moscow.ru/reader/?id=128149

INTPAKTUYECKAS PABOTA 4

Tema: N3y4yeHue CTPYKTYPbI U CBOMCTB YyI'YHOB.

Heﬂb NMPAKTHYE€CKOI'0O 3aHATUSA:

HU3Y4YEHHUE CTPYKTYPbI U CBOMCTB UyT'yYHOB

OO0yyJaroIIuics J0JDKEH

YMETb:

aHaJM3UPOBATH CTPYKTYPY U CBOHCTBA MaTEpPHAJIOB;
CTPOUTH TUarpaMMbl COCTOSIHUS IBOMHBIX CIIJIABOB,;
JlaBaTh XapaKTEPUCTHUKY CILUIaBaM

3HAaThb.

— COBPCMCHHEIC CITOCOOBI MMOJIYy4YCHUA MAaTCPpUAJIOB U 1/131{@11/11‘/’1 N3 HUX C 3aJaHHBIM YPOBHEM

CTPOCHHUC U CBOIICTBa KOHCTPYKIMOHHBIX 1 SKCIUTYyaTAHUOHHBIX MAaTCPUAJIOB, IPUMCHIACMBIX IIPU
PEMOHTE, SKCILTyaTallul 1 TEXHUYCCKOM OGCJ’IY)KI/IBaHI/II/I;
CYIIHOCTH HBHCHI/Iﬁ, IMPOUCXOJAIINX B MaT€pHaIaX B YCJIOBHUAX SKCIUTyaTallu U3JCIINA;

JKCILIyaTal[MOHHBIX CBOMCTB, CBAPOYHOE POU3BOJICTBO, TEXHOJIOTHISCKHE ITPOLIECCHl 00pabOTKM
OcBauBatorcsa ymeHus v 3HaHus B coorsercteuu ¢ @I'OC CIIO: OK 01, OK 02, OK4 — OK 06
Bpems BoInoJsiHeHUsI: 2 aKaJIeMUYECKUX daca
Coaepsxanue padoThI:

1. Paccmotpute u 3apucyiiTe MUKPOCTPYKTYPBI CEPBIX YYyT'YHOB C PA3JIMYHON METAIINYECKOM
OCHOBOII:

a) MEePIINTHOM;

b) beppuTHOI;

C) (beppuTO-TIepIUTHOM.

2. PaccMotpuTe n 3apucyiiTe MUKpOCTPYKTYpPBl KOBKHX UyTYHOB.

3. PaccmotpuTe u 3apucyiiTe MUKPOCTPYKTYPY BBICOKOITPOYHOTO UyTYHA.

4 Omnumure cBoiicTBa uyryHoB Mapok CY 24 (tabi. 33), KY 33— § (tabun. 35),

BY 60- 2 (Tabmx. 38),

5. OdopmuTe 001ITYIO TAONIHUILY:
Ne HaumenoBanue Mapka Mexanudeckue CBOCTBa ®opma Meramumueckas
IINe | uyryna YyTyHa rpaduTta OCHOBA
Os

o HB
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1 cepbIil
2 KOBKHUH
BI;ICOKOHpO‘-IHBII‘/'I
3
OobopynoBanue:
. VY4eOHoe nocobue
. MuKpocCKoII.
. Mukpouuiu@sl 4YyryHOB.
. Huarpamma cocrosinus “Fe — Fes C “.

KoHTposbHbIE BOIPOCHI:

Ha3zoBute oTiamuus OenbIX U cephIX YyT'YHOB.

Kak nonyvarotr KOBKUiA 4yyryH?

Hatigure Ha quarpamme coctosiaust Fe — C 065acTh 4yTryHOB.
Kak nony4aroT BBICOKOIPOYHBIN YyTryH?

HazoBure MeTaminueckue OCHOBBI UyTYHOB.

N E

TpeGoBanus k 0TYETY 110 NPAKTHYECKO# padore:

BeinonnenHnas pabota npeacraBisieTcs mpenojaBaresto B paboueit TeTpaay Uik TeTpaau 1is
BBITNIOJIHEHUSI IPAKTUYECKUX paboT U T.1I.

Kpurepun oueHuBanmsi:

«2» - 3a7jaHe HE BBLIIOJIHEHO;

«3» - BepHO o(hopmiieH OTUET U 1aH 1 OTBeET;

«4» - BepHO 0(popMIICH OTUET U 1aHO 2 OTBETA;

«5» - BepHO 0(hopMIIEH OTUET U JIaHbl BCE OTBETHI

CnMcok MCoJIb3yeMOoi JIUTepaTyphbl:
1.Mopsixo O.C. MarepuanoBenenue: [DneKTpoHHBIN pecype]: yueonuk s crynenros CIIO / O.C.

MopsikoB.- M.: U3narensckuii neHTp «Akanemus», 2017. - 288 c. - Pexxum gocryna:
http://www.academia-moscow.ru/reader/?id=128149

IHNPAKTUYECKASA PABOTA 5
Tema: U3y4yeHue CTPYKTYpPbI U CBOMCTB JIETUPOBAHHBIX CTaJIei.

Henab npakTU4ecKOro 3aHsITUSL:
W3YyYEHUE CTPYKTYPHI U CBOMCTB JISTHPOBAHHBIX CTAJICH U BIMSIHAE TEPMOOOPAOOTKU Ha UX
MEXaHUYECKHUE CBOMCTBA.

—  OOyyatromuiics T0HKeH

YMETh:

- AHAJIU3UPOBATh CTPYKTYPY U CBOMCTBA MaTE€pPUAJIOB;

- CTPOUTH auarpaMmbl COCTOAHUA JIBOI‘/‘IHI)IX CIINIaBOB,

- JlaBaTh XapaKTEPUCTUKY CILIaBaM

3HATh:

- CTPOCHUE U CBONCTBA KOHCTPYKIIMOHHBIX M SKCILTYaTAIIMOHHBIX MAaTEPHATIOB, MPHUMEHSICMbIX TIPH
PEMOHTE, SKCILTyaTaI[Mi U TEXHUIECKOM O0OCITYKUBAHUY;

- CYIIHOCTD SIBJICHHI, POUCXOIAIINX B MaTepHUaIax B yCIOBUAX IKCILTyaTAIINH U3IEITHUS;

— COBPEMEHHBIE CTTOCOOBI MOIYUCHUS MATEPHATIOB U M3JICIHI U3 HUX C 3aIaHHBIM YPOBHEM

AKCILTyaTaIl[MOHHBIX CBOMCTB, CBAPOYHOE MPOU3BOJICTBO, TEXHOJIOTUIYECKHE ITPOIIECCHl 00Pa0OTKH
OcBawnBarorcst ymeHus u 3aanus B coorBercTBrm ¢ @I'OC CITO: OK 01, OK 02, OK4 — OK 06
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Bpems BbInoJIHeHHSI: 2 aKaICMHISCKHUX daca

Conep:xanue padoThbl:

N3ydnTe MEUKPOCTPYKTYPHI JICTUPOBAHHBIX CTAJICH, TPOAHATIU3UPYITE BIMSHIE TEPMOOOPAOOTKH HA MX
MEXaHUYECKHE CBOMCTRBA.

1. N3yuure n 3apucyiite MUKpOCTPYKTYPBI JIETUPOBAHHBIX KOHCTPYKLIIMOHHBIX CTajIeH
CIEAYIOLIUX MAPOK:

a) 40X, a) (mepnuTHBIHA Ki1ace); 6) 18X2H4BA (MapTeHCHTHBIN Ki1acc);

B) P18 (xkapOunnelii knacc); r) X18H9 (aycTteHuTHBIH Kiacc);

1) 3X13 (beppuTHBIH KI1acc).

2. CocraBe Tabnuily MEXaHUYECKUX CBOMCTB 3apUCOBAaHHBIX CTaJIEH MOCIIE UX TEPMUUYECKON
obpabotku (Tadi. 28 — 32):
Ne Pexunm MuxkpocTpyKTypa MexaHu4eckue CBOMCTBA
No | Mapka | Knacc TEPMUYECKON | cTaiu
cTanu 00paboTku OB, 3, % HB
MIla
Oo6opynoBanme:
. VY4eOHoe nocobue
. Mukpockor.
o Muxponmuds.
KoHTpo/bHbBIE BONPOCHI:
1. Knaccudunupyiite nerupoBaHHble CTalu MO HA3HAYCHHIO / CTPYKTYPE.
2. HazoBute pexxumbl TepMOOOPAOOTKH.
3. Knaccudunupyiite nerupoBaHHbIe CTATH MO TPOIEHTHOMY COAEPKAHUIO JIETHPYIOIINX
AJIEMEHTOB.
4. Kak nerupyroniue 351eMeHTHI BIUSAIOT Ha CBOMCTBA CTaJIeh?
S. UYem cTanu OTIMYAOTCS OT UyT'YHOB?

TpeboBanusi k 0T4ETY MO JIabopaTopHoii padoTe:
BrmmonHeHHas paboTa mpeacTaBiseTcs MpenofaBaTelito B pabodeil TeTpaau Wi TeTpaau s
BBITIOJTHCHHA MPAKTHYCCKUX pa60T.

Kpurepun onenuBanus:

«2» - 3a7JaHK€ HE BBINOJIHEHO;

«3» - BepHO opOopMIIEH OTUET U J1aH | OTBeT;

«4» - BepHO 0(popMIIEH OTUET U 1aHO 2 OTBETA;
«5» - BepHO 0pOpMIIEH OTUET U JJaHBI BCE OTBETHI

Cnmcok ucnoab3yemMoi JJuTepaTyphbl:

1.Mopsikos O.C. MatepuanosezeHue : [ DIeKTpoHHbIH pecypc]: yueOnuk 1 cryaenros CI1O / O.C.
MopskoB.- M.: U3narensckuii neHTp «AkaneMus», 2017. - 288 c. - Pexum gocrymna:
http://www.academia-moscow.ru/reader/?id=128149

IMPAKTUYECKAS PABOTA 6

Tema: U3ydeHne CTPYKTYPHI H CBOICTB IBETHBIX CILIABOB.

Henp npakTH4YeCKOro 3aHATHSA:

- U3y4YCHHUE CTPYKTYPBI U CBOMCTB LIBETHBIX CIUIABOB U UX CBOMCTBA;

- 3aKpeIICHUe METOUKH OIPEIEIECHUS CTPYKTYPbI U CBONCTB L{BETHBIX CIIJIABOB
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—  OOyyaromuics T0JDKEH

YMETb:

- aHAJIM3UPOBATh CTPYKTYPY U CBOWCTBA MAaTCPHAIIOB,
- CTPOMTH TUarpaMMBbl COCTOSIHHS JIBOMHBIX CILIABOB,
- J1aBaTh XapaKTEPUCTHKY CIUIaBaM

3HATB!

- CTPOCHHUE U CBOWMCTBA KOHCTPYKIIMOHHBIX M AKCIUTYaTallMOHHBIX MAaTEPHAIIOB, IPHMEHIEMbIX TIPH
PEMOHTE, SKCIUTYyaTaAlMH ¥ TEXHUYECKOM 00CITyKUBAHHUM;

- CYIIHOCTD SIBICHUH, IPOUCXOISAIINX B MaTepHaIaX B YCIOBUIX SKCIUTyaTallNH M3/CIIHU;

— COBpPEMEHHBIE CIIOCOOBI TIOTyIEeHHSI MATEPHAJIOB M U3/ICJINI U3 HUX C 3aJaHHBIM YPOBHEM

HKCIUTyaTallMOHHBIX CBOMCTB, CBAPOYHOE MPOM3BOACTBO, TEXHOJIOTHYECKUE MIPOLIECCH 00pabOTKI
OcBauBarotrcs ymenus u 3Hanus B coorsercteuu ¢ ®I'OC CITIO: OK 01, OK 02, OK4 — OK 06
Bpemsi BbINOTHEHHSI: 2 aKaJIEMHUYESCKUX Yaca
Conep:xanue padoThbl:

AHTHOPUKITMOHHBIE CIUIABBI - 5TO MATEPHAIIbI, COCTOSIINE U3 TUIACTHYECKOM 0CHOBHI (SN, Ph, Al,
pactBopsr: Sn B Cu, Sb u Cu B Sn, Sbu Sn B Pb, NaB Pb) u tBEépabIX BRitOUeHMid ( Zn, Cu, Sb u
xumuaeckux coeaunennii: Cu3Sn, CuAl2, SbSn, Pb3Ca ) , paBHoMepHO paccessHHBIX B MATKOW OCHOBE.

[Tocne mprpaOOTKK 1 YaCTUIHOM NiehopMaIiii MATKOW OCHOBHI B HEH 00pa3yroTcs yriryOneHus,
CIOCOOHBIC yICP)KUBATH CMa3Ky, HEOOXOJUMYIO /ISl HOPMAJIbHOM paboThl COSTUHEHHUSI.

B 3aBucumocTtu ot YCJ'IOBI/Iﬁ pa6OTBI BKJ'IaI[BIIHCﬁ IMMOJUIUMITHUKOB IMTPUMCHSAIOTCA CIICAYIOIIUC
aHTU(PUKIIMOHHBIE MaTEpPHaJbl: a) CIUIaBbl Ha OcHOBE Fe - anTudpukunonusi uyryn (AUC-1, AUB-1,
AYK-2) n meTamnokepamuka (xemne3o - rpaduT); 0) CIuTaBpl Ha MEIHON OCHOBE - OPOH3HI; B) CILIaBBI Ha
ocHoBe Al (¢ Sh, Cu u Mg - CAM, AO20-1, AO9-2); r) Oebie MOAMIUITHAKOBBIC CIUIaBbI HA OCHOBE
onoBa wi ceuHIA - 6a60uTH! (b83, b16, BC. BK. BH, BT u np.).

W3yuuth 1 3apucoBaTth MUKPOCTPYKTYpY aatyHu JIC59- 1, Oponssl bp. AS,
nypamomuna /{16 nocne 3akanku, cunymuna AJl4, 6a66utos b83 u b16.

CocraBTe TaOIMIBI N3YYEHHBIX CIUIABOB, YKa3aB MX IPOMBIIIICHHOE Ha3HaueHue (Tabi. 39 —
45).

Pactmudpyiite mapku cienyrommux cruiaBos: JI96, DKM 59 -1-1, JIO 70-1, bp.OIIC 6-6-3,
bp.AXKC 7-1,5-1,5; AMrS, 11, AB, AJI1, AJI2, AJ19, BC, BK, BT, AUK-2.

O6opynoBanmue:

JlabopaTopHbIE CTEH/IBI.
VYuyebHoe nocobue

Mukpockorr.

Muxkpouutidsl IBETHBIX CIIJIABOB.

KoHTpoJibHbIE BONIPOCHI:

Kaxkue crijaBbl OTHOCST K IIBETHBIM?

Jaiite moHsTHE NaTyHu / OpoH3eE.

HazoBure otnnuus 1e)opMUpPYEMBIX U JIMTEHHBIX CILIABOB.
JatiTe monsTre 6a00UTaM.

HazoBure rpynmbl aHTUQPUKIIMOHHBIX MaTEPUAIIOB.

TpeOoBaHus K 0TYETY 10 MPAKTHYECKOM padore:

BrimonHenHas paboTa mpeacTaBisieTcs IpenojaBaTesio B pabouel TeTpaau Wiu TeTpaau s
BBITMIOJTHEHUSI PAKTUYECKUX padoT.

Kpurepun onenuBanus:

«2» - 3aJ]aHK€ HE BBIMOJIHEHO;

«3» - BepHO opopmiieH OTUYET U 1aH 1 OTBET;

«4» - BepHO 0pOpMIIEH OTUET U JAaHO 2 OTBETA;

«5» - BepHO 0(hopMIIeH OTUET U JIaHBI BCE OTBETHI

CHucoK CN0JIb3yeMoii TUTepaTyphbl:
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1.MopsikoB O.C. MarepuanoBeaeHue: [ IeKTpOHHBIN pecypc]: yueOuuk mis cryaeatos CI1O / O.C.
MopsikoB.- M.: U3garensckuii neHTp «Axamemus», 2017. - 288 c. - Pexum qocryma:
http://www.academia-moscow.ru/reader/?id=128149
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4.2. 3axanus I NPOMEKYTOYHOM aTTecTalluu

IITEPEYEHDb
BOITPOCOB JIJIs1 TIOJIFOTOBKH K 9K3aMEHY MO0 Y4eOHOM AUCIUTIIMHE
OI1.04 MarepuanoBeaeHue I 00yJarOUTUXCs 1O CIICIHAIBHOCTH
26.02.06 DkcruryaTanus Cya0BOTO 3JIEKTPOOOOPYAOBAHUS U CPEACTB aBTOMATHKHU

CtpoeHue u CBOWCTBAa METAJIJIIOB.

TUIBI KPUCTATUTMYECKUX PEMIETOK METAILIOB.
Asorponudeckue MOAUPHUKALMH JKeTIE3a.
MexaHn4YecKne CBOMCTBA METAILIOB.

Onpenenenue TBEPAOCTH METAJLIOB.

HcnbiTanus MaTepuanos (Ha IPOYHOCTb M TBEPIOCTD).
OCHOBHBIE NTOHATHUS O CILIABAX.

Buael cninaBos.

[IpocTeiinme quarpaMMbl IBOMHBIX CILIABOB.

10 Ipocreiimme auarpaMMbl JBONHHBIX CILIABOB.

11 Jimarpamma cocTosiHuS KeNe30-HeMEHTHT (00Ias XapaKTepUCTUKA).

OO ~NO O WN P

12 KoMIIOHEHTBI %eJe30yTIepoaUCThIX CILIABOB.

13 CrpykTypHBIE COCTaBIAIOIIME KETE30YTIEPOIUCTHIX CILIABOB.
14 Bunsr TepMo06paGOTKH.

15 Tepmoo6paboTka. OTsxwr.

16 TepmoobGpaboTka. 3akaka.

17 Tepmoo6Gpaborka. OTmyck.

18 Xumuko-Tepmuueckas 06paboTKa CTAIH.

19 VYrneponuctslie cTanm 0ObIKHOBEHHOTO KAayecTBa.

19 Yraepoaucteie HHCTPYMEHTAIBHBIE CTANIH.

20 YrnepoaucTsie crieluagbHbIe CTalu (TIOJIyYeHHE, COCTaB, TPUMEHEHHE).
21 JlerupoBaHHbIE KOHCTPYKLIMOHHBIE CTAJIH.

22 JlernpoBaHHbBIE HHCTPYMEHTAJbHBIE CTANN (TTOJIydEeHUE, MApPKUPOBKA).
23 JlernupoBaHHBbIE CIIEUAIIBHBIE CTAIIH.

24 benble 4yryHbl (XMMHUUYECKUN COCTaB, IPUMEHEHUE).

25 Cepbl€ 4yT'yHBI.

26 KoBkue 4yryHsbl (I10Jly4eHUE, MApKUPOBKA, IPUMEHEHUE).

27 BBICOKOIIPOYHbIE YYT'YHBI (TIOJIy4€HUE, MapKUPOBKA, IPUMEHEHHE).
28 Menp u e€ criaBbl (MOJIy4eHHEe, MapKUPOBKa, IPUMEHEHHE).
29 Menp u e€ cruiaBbl (TPYMIIbI, CBOWCTBA, IPUMEHEHHE),

30 CrnaBel Meau (TpyIIIbl, COCTaB, MAPKHPOBKA).

31 AnroMUHWMIA U €ro CriaBbl (BUBI, CBOMCTBA, IPUMEHEHHE).

32 ANOMHUHMIH U €ro criaBbl (CBONCTBA, MAPKUPOBKA, IPUMEHEHHE).
33 AJIFOMUHHEBBIE CILIABHI.

34 AHTUQPUKIIMOHHBIE MAaTEPUATIBI.

35 Koppo3sust MmeTanios.

36 3ammTa METAIIIOB OT KOPPO3HH.

37 Ilonumepsl, MOTy4YEHHbIE OJUKOHACH AU (IPUMEHEHNE).

38 Ilosumepsl, OTy4YaeMble MOJIUMEPUALIUEH.

39 Pe3nHOBBIE ANEKTPOU30JIALIMOHHBIE MAaTEPUAIIbI.

40 ITopouikoBbie MaTEpUabI.

41 Komno3unmoHHble MaTepuaibl (COCTaB, CBOMCTBA, MPUMEHEHHE).



