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COI'JTACOBAHO YTBEPXJIAIO

3amecTrTeNb qupekropa no Y MuBP Hupexrop BO® I'VYMP®
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OJIOBPEHA
Ha 3ace/IaHuH [IUKJIOBOI KOMHCCHH
o6uenpohecCHOHATBHBIX JAUCLUTLIHH
[potokon or74 L7204 D Ne
[pencenarent - 72= 4% C.B. Bo6biiera
PASPABOTUMKMU:

boObuieBa Cetniana BnaauMupoBHa — npenojaBareib MEXaHUKU U MHXEHEPHOH rpaduku,
npeacenaTens oomenpodeccuoHanbHbIX AUCHUILTHH benmoMopcko-Onexckoro ¢punmmana
OI'bOY BO «I'YMP® umenu agmupana C.O. Makaposay.

MuxaneB Anekcannp Cepreesud npenogasatens OIl qucuumiun benomopcko-OHexckoro
¢mmmana ®I'bOY BO «I'YMP® umenn anmupana C.0. MakapoBay.

KoMmmiiekT KOHTpOJBHO-OLEHOYHBIX CpeACTB Mo y4yeOHoi nuctumianHe OI1.04
MartepuanoBenenue paspaboraH B cooTBeTcTBUM ¢ DenepanbHbIM TroCyAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM CPEIHEro NMpo(hecCHOHAIBHOr0 00pa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHnuctepcrBa npocBemieHusi Poccuiickoir ®denepaunu ot 26.11.2020 Ne 674
(3apeructpupoBan  MunucrtepctBoM  toctuiun  Poccuiickoit  @enpepanmu  03.02.2021,
peructpanmonHbii No  62346) mo cmenmanbHOCcTH  26.02.05 Dkcmmyaramusi  CyAOBBIX
HHEPreTUYECKUX YCTAaHOBOK, NMpodeccrHoHalbHbIM cTaHaapToM 17.107 «MexaHUK CynoBOW»,
YTBEPKICHHBIM IpUKa3oM MuHuCTEpCTBA TpyAda M COLHMAIBHOM 3amuThl Poccuiickoin
®eneparun ot 07.09.2020 Ne 576H (3apeructpupoBaH MUHUCTEPCTBOM tocTUlMM Poccuiickoit
Oenepanun 25.09.2020, per. Ne 60030), mpodeccuonanbHbiM cTanaapTom 17.052 «MexaHuK Mo
G0TY», YTBEP)KACHHBIM MPUKa30M MHHHUCTEPCTBA TPYAa U COLMAIbHON 3amuThl Poccuiickoi
Oenepatu ot 29 wutoHs 2017 r. Ne531n (3apeructpupoBaH MUHUCTEPCTBOM IOCTULIUU
Poccuiickoit @enepauyu 13 wuroma 2017 1., per. Ne47406), npuMepHOW OCHOBHOMU
oOpasoBarenbHON mporpaMMmoi rocymapctBeHHoro peectpa [IOOII, ¢ yuérom Crparerun
pasButua BocnuTaHus B Poccuiickoir @Penepanuu Ha nepuon no 2025 roma, mpuMepHOU
MIPOrpaMMbl BOCITUTAHUSI.
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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 26.02.05
OKcIulyaTtanus CYIOBBIX JHEPreTUYECKUX YCTAaHOBOK M O0ECIEYMBAIOT IOBBIINIEHHWE KauecTBa
00pa30BaTeNbHOTO MpoIiecca.

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

KOC no yueOHONH AMCUMILIMHE MCIONB3YETCS IPU IMPOBEIECHUU TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOYHOMN aTTeCTalluu 00y4YaroUIXcs B BUJIE YK3aMeHa

1.2. Ppe3yanaTbl 0CBOCHUSA NTUCHMIIJINHBI, IIOJIC/KAINUE ITPOBEPKE

Pe3ynbrarsl 00y4yeHus (0CBOEHHbIE YMEHHsl, YCBOCHHbIE 3HAHUS)

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 MAaTEpUaOB, MPUMEHSIEMBIX NPU OKCIIyaTalldd U pPEMOHTE
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. Pe3yJ1bTaTbI 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,

—BBUSIBIAITE W d(dekTuBHO  mcKarp | KOHTEKCTE,
MH(OPMAIIHIO, HEOOXOIUMYIO JUIsi |— QITOPHTMBI  BBINIONHEHUsT  paboT
pelIeHHts 3a1a4H U/UIH TIPOOIIEMBI; po(hecCHOHANEHON U CMEXHBIX 00JIaCTSIX;

CMEXHBIX chepax;
— CTPYKTYpY IUIaHa JJIs pEeLEHUs 3aay;

— ONpeAessITh He0OOXOAUMBIE PECYPCHI;
— BIIAIeTh ~ aKTyalbHbBIMM  METOJaMH

chepax; 3a7a4 MPOQEeCCUOHATBHOM IeITEIbHOCTH

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

— aHAJIM3UPOBATH 3aJavy W/MIH HpO6JICMy — OCHOBHBIC HCTOYHHUKH I/IH(l)OpMaI_II/II/I n
U BBIACIIATh €€ COCTaBHEIEC qacTu, PECYpChI I PCUICHUA 3aaa4 U Hp06JICM B

— ONPEACIISITh ATAIbl PEMICHUS 3aa4H; NpOGECCHOHATBHOM /M COLUAIBHOM

— COCTaBIIATH IUIAH JACHCTBUS, — METOJbI pabOThl B MPOGECCHOHATHHOU |

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, MIPaKTUYECKUE 3aHATHA,
g depeHpoBaHHbIA 3a4€T, IK3aMEH
JIabopatopHas pabora, MPAKTUYECKHE 3aHATHS,

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 YMCHI/Iﬁ

Copepxanue yaeOHOTO
Marepuasa 1o nporpamme
y4eOHOU JUCIMUILTUHBI

Tun KOHTPOJIBHOIO 3aaHUs
v3 |31 32 33

vl | V2 34

Tema 1.1
Marepuansl 1 ux
KJIaCCU(PUKALIHS

ITP OK

Tema 1.2
ATOMHO-KPUCTAJUINYECKOE
CTpOEHUE BellecTBa. MeTo1bl
HCCIEA0BAHUS

I1P

Tema 2.1

OCHOBHBIE CBEJIECHUS O
Ha3HAYEHHUH U CBOMCTBAx
METAJIJIOB U CILIABOB

ITP

Tema 3.1

CoBpeMeHHbIE CTTOCOOBI
MOJIyYEHUsI MaTEPUAJIOB U
U3eJIMHA U3 HUX C 3aJlaHHBIM
YPOBHEM 3KCIUTyaTallHOHHBIX
CBOMCTB

OK 1P

Tema 3.2

CBapoyHO€ MPOU3BOJICTBO,
TEXHOJIOTMYECKHUE MTPOLECCHI
00paboTKH

I1P

HpOMC)KYTOLIHaH aTTeCTanusa

OK |OK |[OK |3K |3K OK | 9K

VciioBHBIE 0003HAYECHUS

@O — ppoHTaNBHBIHN (YCTHBIN) OIPOC;

TK — TecTOBBII KOHTPOJIB;

OK — npoBepka OMOPHBIX KOHCIIEKTOB;

N3 — BeINONHEHNE MHANBUYAJIBHBIX 3a/IaHUM;
[TP — BBIMIOJIHEHHE TPAKTHYECKOU PaOOTHI;

13 — nuddeperunrpoBaHHbIi 3a4ET

9K - sk3aMmeH
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3. CACTEMA OIIEHKHM OBPA30OBATEJIBHBIX JJOCTHUKEHUA OBYYAIOIIUXCSA
1O KAZKAOMY OHEHOYHOMY CPEACTBY

OneHka WHIMBUIYaTbHBIX OOpa30BaTENbHBIX JOCTHKCHHH TIO pe3ybTaTaM TEKYIIETro
KOHTPOJISI M MPOMEKYTOUYHOW aTTECTAllMd MPOM3BOJIUTCS B COOTBETCTBUU C YHHUBEPCAIbHON
1IKasoi (Tabnuia)

IIpouent KauecTBeHHas1 OLleHKA HHIUBUYAJIBHBIX
pPe3yJIbTaTUBHOCTH 00pa30BaTeNIbHBIX TOCTHXKEHUIN
(paBUIIBHBIX OTBETOB) 6asu1 (OTMeTKa) BepOAJIbHBINA aHAJIOT
90-100 5 OTJIUYHO
80-89 4 XOpOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIBLHO

Kpurepuu o1ieHKH BBIITOJIHEHHOTO IPAKTUYECKOTO 3aJaHus

Onenka 5 («OTIUYHO») CTABUTCS 32 pabOTy, BBINOJIHEHHYIO MOJHOCTBIO 0€3 OmMOOK U
HEJI0YETOB.

OrneHka 4 («xopol110») CTaBUTCS 3a paboTy, BHIIOJHEHHYIO MOJIHOCTHIO, HO IIPU HATUYHH
B Heil He OoJiee 01HOM HerpyOoi omuOKH U OAHOTO HeJo4YETa, He Oosee TPEX HeT0UETOB.

OneHka 3 («yIOBIETBOPUTEIbHO») CTABUTCS, €CIM 00YYAIOLIUICS PaBUIILHO BBITOIHUI
He MeHee 2/3 Bcelt paboThI Wil JONMYCTHII He O0Jiee 0IHOM Tpy00ii OIIMOKY U IBYX HEJOUYETOB, HE
Oosee ogHOM TpyOoOil M OHONM He TpyOoil ommbKu, HEe Oojee TPEX HErpyObIX OMMOOK, OJIHOM
HEerpyOo# ommMOKY 1 TPEX HEJOUYETOB, IPH HATWYUH YETHIPEX-TISITH HETOYETOB.

Ouenka 2 («HEYHIOBIETBOPHUTEIBLHO») CTaBHTCS, €CJIM YHUCIO OMIMOOK M HEIOYETOB
MPEBBICUIIO HOPMY JUIS OLIEHKU 3 WJIM MPaBUIIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl.

KpI/ITepI/II/I OLICHKU OTBETOB B XOJI€ YCTHOI'O OIIpOCa

OIIGHI/IBaeTCH IpaBHUIILHOCTL OTBCTA, o6yqa}0meroc;1 Ha OJIMH U3 HpI/IBCI[éHHI)IX BOIIPOCOB.
HpI/I 9TOM BBICTABJIAKOTCA CICAYIOIINUE OLICHKU:

«OTIUYHOY BBICTABIISETCS MPU COOIOICHUH 00YUYaAIOIIUMCS CIISAYIOIINX YCIOBHIA:

- IOJTHO PacKpbll coJepKaHue Marepuasa B 00bEME, MPEeIyCMOTPEHHOM
IPOTpaMMOii, CoJIepKaHUEM JIEKLIUU U YUeOHUKOM;

- U3JIOKWJI MaTepuajl TpPaMOTHBIM SI3bIKOM B ONPEIEICHHON JIOTMYEeCKOU
MOCJIEI0BATENbHOCTH, TOYHO MCIOIb3Ysl CIIEHUATN3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- MOKa3aJl YMEHHE WUIFOCTPUPOBATH TEOPETHYECKHE IOJIOKEHHUSI KOHKPETHBIMU
puMepamMu, NPUMEHSITh UX B HOBOW CUTYAIlMH MPU BBITOJTHEHUH MPAKTUYECKOTO 3aJaHNUs;

- MIPOJEMOHCTPUPOBAJI YCBOCHHE paHEe H3YUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYMBOCTh UCIIOJIB3YEMBIX MPU OTBETE€ YMEHUI U HABBIKOB;

- 0TBEYAJl CAMOCTOSITEIHHO 06€3 HaBOJSIIMX BOIIPOCOB MPEIOIaBaTeNsl.

HpI/IMC‘-IaHI/ICZ AJId TTOJTYYCHU A OTMETKU «OTJIIMYHO» BO3MOXKHBI OJIHA-ABC HCTOYHOCTHU IIPU
OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKaX, KOTOPBIC 06yqa}0mm71051 JIETKO
HCIIPAaBUJI TIO 3aMCYaHUIO ITPEIIOAaBaTCIIA.

«X0po1Io» - OTBET 00Y4YaIOLIErocs B OCHOBHOM Y/IOBJIETBOPSET TPEOOBaHMSIM Ha OLIEHKY
«OTJIMYHOY, HO TIPU ITOM UMEET OAUH U3 HETOCTATKOB:

- B H3JIOKCHUU JOMYIICHBI HeOOJIbIIINE HpO6CJ’IBI, HE MCKa3WBUINEC JIOTUYCCKOIO U
I/IH(I)OpMaI_II/IOHHOFO COJACPpIKaHUA OTBECTA,

- JOMYIICHBI OJIUH-ABA HG,Z[O‘-IéTa IMpU OCBCHICHUH OCHOBHOI'O COACPIKaHHA OTBCTA,
HCITPABJICHHBIC IO 3aMCYaHHIO ITPEIIOAaBaTEIIA;
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- JOMYIICHBI omroOKa uau ooiee ABYX HCI[O‘-IéTOB IMpH OCBCUICHUHN BTOPOCTCTICHHBIX
BOITPOCOB WJIM B BBIKJIaJJKaX, JIETKO UCIIPAaBJICHHBIC 110 3aMCUYaHUIO ITPECTIOAaBaTEIIs.

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

- HEMOJHO WM HENOCIEAOBAaTEIbHO PACKpPbITO COJIEp’KaHME MaTepuasia, HO
MoKa3aHo oOIee MOHMMaHWEe BOIMPOCa W IMPOJAEMOHCTPUPOBAHBI YMEHHMS, JAOCTATOYHBIC IS
JAJbHEMIIETO YCBOEHUS IMPOTPAMMHOIO MaTepralia, UMEIUCh 3aTPYJHEHUS WM JIOIYIICHBI
OIMOKHU B ONIPEICTICHUH TTOHATUI, UCIIOJIB30BAHUN TEPMUHOJIOT MU U BBIKJIAJKAX, UCIIPABICHHBIC
MIOCJIE HECKOJIBKUX HABOJSIIMX BOIIPOCOB MPENOIABATENS;

- oOydJaronuics He CHpaBWICS C MPUMEHEHHWEM TEOPHUH B HOBOW CHTYaIlUU IPHU
BBITIOJITHCHUH TTPAKTUYECKOTO 33/IaHUs, HO BBITIOJIHUJI 3a/IaHKsI 00513aTE€ILHOTO YPOBHS CJI0KHOCTH
10 JJAaHHOH TeMe;

- Npyd  3HAHUM  TEOPETHMYECKOrO0  MaTepuaja  BbISIBJIEHA  HEJAOCTATOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

«HeynoBiaeTBOPUTENEHOY» BBICTABIISCTCS MPU COOTIOACHUH CIICTYIOITUX YCIOBHUH:

- HE PacKpbITO OCHOBHOE COJIepyKaHue y4eOHOro MaTepuaa,;

- 0o0OHapy’KeHO He3HaHUE WM HelOHUMaHue oOyJarolumMcs Oobliel uiu Hanbosee
Ba)XKHOI yacTu yuyeOHOro MaTepuaa;

- JIOTIYILIEHbI OIIMOKU B ONIPEICIICHUN IOHATUH, IPU UCIIOJIb30BaHUU TEPMHUHOIOT MU
U UHBIX BBIKJIAJKAaX, KOTOpPbIE HE HCIPABIEHBI I0CJIE HECKOJIbKUX HABOJAALIMX BOIPOCOB
IIPEnoIaBaTells;

- oOyyaromuiicss OOHAapy>XKWJI TIOJIHOE HE3HAHWE M HENOHMMaHUE H3y4aeMoro
y4eOHOro Marepuana WIM HE CMOI OTBETUTb HHM Ha OJMH U3 IOCTAaBJIEHHBIX BOIPOCOB IIO
U3y4aceMOMYy MaTepHaiy.

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

B xone npoBepku mnpemnojiaBaTteneM ONOpPHbIE KOHCIEKTHI OLEHUBAIOTCS MO CJEIYIOIINM
KPUTEPHSIM:

1. CooTBeTCTBHE COEPKAHUS TEME.

2. [IpaBusbHAsA CTPYKTYPUPOBAHHOCTH HH(DOPMAIUH.

3. Hanuuue noruyeckoil cBsi3u U310KEHHOW HH(POpMaIUK.
4. AKKypaTHOCTb M T'PAaMOTHOCTb M3JI0KEHHS.

5. Pabora cnaHa B Cpok.

Kaxnplii kputepuil oneHuBaercs 1no 5-6ayuibHOM mkaie. [Ipy BBICTaBICHUM OLEHKH 3a
OIIOPHBIN KOHCIIEKT BBIBOAUTCS CPEIHEE 3HAUCHUE OLICHKH 110 IISITH ITEPEYUCIICHHBIM KPUTEPUSIM,
OKpYTJIsIEMO€ JI0 LEJIOT0 3HaYeHHUS (/10 OLIEHKH) TI0 IPaBUJIaM OKPYTJICHUS.

Kpurepun oO1eHKHM BBITIOJHEHUS TMPAKTUUECKUX PA0OT W WHIWBUAYAITbHBIX (B T.d.
3a4€THBIX) 3aJaHUM:

1. 3aganue cunTaeTcs BHIIOTHEHHBIM O€3yNpeYHO, €CIM PEe3yIbTaT IPAKTHUECKOH paboThl
IIOJIYYEH IIPU NIPABUIIBHOM XOJI€ PELICHU 3aJaHUs U AKKYPaTHOM BBIIIOJTHEHUU.

2. 3ajaHue CYMTAETCS HEBBINOJHEHHBIM, €CIIM OOYyYaloUIuiicsi HE MPUCTYNUI K €ro
BBIIIOJIHEHUIO MJIM JOIYCTUJI B HEM IOIPELIHOCTb, CUMTAIOLIYIOCS, B COOTBETCTBUU C LENBIO
paboThI, OLTUOKOH.

B xone oleHMBaHUS BBINOJHEHUS MPAKTUYECKUX W HWHAUBUAYAJIBHBIX 3aJaHUI
UCIIONIB3YETCs MATHOAUTbHAS cucTema oreHOK. [lomoxutenpHas omeHka («3», «4», «5»)
BBICTABIISIETCS, KOTJa OOYYaroIIMiicsi TOKaszal BIJIaJIeHHE OCHOBHBIM YMEHHUSMH B paMKax
BBITIOJTHEHUSI MPAKTUYECKOM PabOThI WITH WHIUBUAYAIBHOTO 3aJaHUS:

1. «OTAMYHOY» BBICTABIISIETCS TP COOTIOJICHUH CIIEIYIONINX YCIOBUH:
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- 00yYaromuncss CaMOCTOSITENTLHO BBIMOJIHUII BCE 3TAllbl PEUICHUS 337ad B paMKax
BBITNIOJIHEHMS IPAKTUYECKUX U UHANBUAYAJIBHBIX 3aJaHUM;

- paboTa BBHIMOJIHEHA MOJHOCTHIO M MOJIYYEH BEPHBIH OTBET WJIM MHOE Tpedyemoe
IpeJICTaBICHNE pe3ysibTaTa paboThI.

2. «Xopol1110» BBICTABISAETCS MpU COOTIOICHUH CIEIYIOIMINX YCIOBHIA:

— paboTa BBHINOJHEHA TMOJHOCTHIO, HO TPH BBIIOJHEHUH OOHAPYKUIOCH
HE/IOCTaTOYHOE BIJIAJICHHE HaBBIKAMHU pabOTHI C HHCTpYMEHTapueM (00opypoBaHue, IpuOOpPHI U
T.II.) B paMKaX IOCTaBJICHHOH 3a/1a4u;

— MIPABUJILHO BBIMTOJIHEHA OO0JIbINAst 9acTh padoThl (cBbIIIe 85 %);

- paboTa BBHINOJHEHA MOJHOCTHIO, HO HCIOJB30BAHBI HAMMEHEE ONTHMAaJbHbIC
MOJIXO/IbI K PEIICHUIO MIOCTABJICHHOH 3a/1a4H.

3. «YI[OBJ'IGTBOPI/ITGJ'IBHO» BBICTABJIACTCSA ITPU CO6J'IIO,I[€HI/II/I ClIeayrommx YCHOBHﬁZ

- paboTa BBINOJIHEHA HE MOJIHOCTBIO, JONYyHIEHO Ooiee TpEX OMMUOOK, HO
oOyJaronuiicss BiaJeeT OCHOBHBIMHM HaBbIKaMHM pabOThl ¢ MHCTpyMEHTapuem (000pyAoBaHHUE,
npuOOpHI U T.11.), TPeOyEeMbIM ISl PELICHUs IOCTaBIEHHON 3a1a4H.

4. «HeynoBIIETBOPUTEITHHOY BBICTABIISCTCS MPU COOJTFOICHUN CIICTYIOIINUX YCIIOBHIA:

- JOIMYIICHBI CYIIICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIUEC, YTO 06yqa}0mm71c5[ HC BJIAJCCT
00s13aTeIbHBIMHU SHaAHUAMHU, YMCHUAMHU U HABbIKaAMU pa6OTI)I Ha IIK wiau 3HauuTeIbHAS YacCTh
pa6OTI>I BBIIIOJIHCHA HE CaMOCTOATCIIBHO.

Kpurepuu onieHkr B X011€ SK3aMeHa

B ocHOBe oneHKH TpH caade K3aMeHa JISKUT MATHOAJUIbHAs cucTeMa (5 «OoTIn4HOY, 4
«XOpOILO», 3 «yTOBIETBOPUTEIBHOY, 2 «HEYIOBIECTBOPUTEIHLHOY).

1. OtBer olleHUBAaEeTCI HA «OTIWYHO», €CIU OOYyYalOUIMIiCs HUCYEPIIbIBAIOIIE,
MOCJIEI0BATEIHbHO, TPAMOTHO M JIOTHYECKH CTPOWHO H3JIaraeT MaTepwall Mo BOMpocaM Omiera
(Tecta), HE 3aTPYAHSETCA C OTBETOM MPHU BUIOM3MEHEHHH 3aJlaHUSl, CBOOOJHO CIPABISETCS C
peleHrneM MpPaKTHYeCKUX 3a7ad U CHocoOeH 0OOCHOBAaTh MPHUHATHIC PELIECHUs, HE TOMYCKaeT
OIIINOOK.

2. OTBeT OLIEHHWBACTCS HA «XOPOIIO», €CIM 00ydaroluiics TBEPIO 3HAET MPOrpPaMMHbBIN
MaTepuai, IpaMOTHO M IO CYILIECTBY €ro M3JIaraer, He JOMYCKAaeT CYIeCTBEHHbIX HETOYHOCTEHN
IIPU OTBETAX, YMEET IPAMOTHO ITPUMEHSTh TEOPETUUECKHUE 3HAHNS HA MIPAKTHUKE, a TAK)KE BIIaIEET
HEO0OXOUMBIMU HaBbIKAMU PELICHUSI TPAKTUYECKUX 3a]1a4.

3. OTBeT OlEHUBAETCS Ha «yAOBIETBOPUTEIBHO», €CIIM OOYUYAIOUIUIICS OCBOMI TOJIBKO
OCHOBHOW Marepuaj, OJHAKO HE 3HAeT OTIEIbHBIX JeTaliel, JOMyCKaeT HETOYHOCTH U
HEKOPPEKTHBIE (OPMYIUPOBKH, HApyIIaeT IMOCIEI0BATENFHOCTh B HU3JIOKEHUH MaTrepuaia u
WCIIBITBIBACT 3aTPYAHEHHUS MPH BBITIOJIHEHUH NMPAKTHYECKUX 3aaHUM.

4. OTBeT OIIEHUBACTCS HAa «HEYAOBICTBOPUTEIILHO», €CIH OOYYalOUIHiiCs HEe PacKpbLI
OCHOBHO€ COJIEpKaHWE MarTepuajia, JIOMyCKaeT CYIIECTBEHHbIE OIIMOKHA, C OOJBITUMHU
3aTPYAHEHUSIMU BBITTOJIHSAET MIPAKTUYECKUE 3a1aHUSL.
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4. BAHK KOMIIETEHTHOCTHO-OHEHOYHBIX MATEPHAJIOB JIJI51 OHEHKH
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 U3MEpPEHUs 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 CBOMCTB JIETMPOBAaHHBIX 2
CTaJIeH
6 | M3ydeHue CTpyKTyphI M CBOMCTB IIBETHBIX CIIJIABOB. 2
UTOI'o

IMPAKTUYECKASA PABOTA 1

Tema: O3HaKOMJIeHHE C METOAUKON M3MepeHusi TBEPAOCTH 10 MeToay bpuHess u meroxy
PoxkBesia
eJb NpakTHYECKOr0 3aHATHS .

HpI/I06p6TeHI/Ie MPAKTHUYCCKUX HABBIKOB 110 UCITIOJIb30BAHUIO HpI/I60p0B JJIsL ONPEACIICHUA

TBEPAOCTHU MCTAJIJIOB

3aKpCTJICHUC HABBIKOB 110 UCITIOJIE30BaHUIO HpI/I60pOB

OO0yyJaroImuics T0DKeH
YMETh:

aHAJIM3UPOBATh CTPYKTYPY U CBONCTBA MAaTE€pPHAJIOB;
CTPOUTH JUarpaMMbl COCTOSHUS IBOHHBIX CIIJIABOB;
JIaBaTh XapaKTEPUCTHKY CIIaBaM.

3HATB:

CTPOCHHUC U CBOIiCTBa KOHCTPYKIMOHHBIX 1 KCIUTyaTaAHUOHHBIX MAaTCPUAJTIOB, MIPUMCHACMBIX IIPU

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

CYIIHOCTb ﬂBHeHHﬁ, MMPOUCXOAAIINX B MAaTCpHaAIaX B YCJIOBHUAX SKCIUTyaTallu U3JCIINA;
COBPCMCHHBIC CIIOCOOBI MOJIYUYCHUA MaTCpUuaioB 1 I/IB,Z[CJ'II/Iﬁ 13 HUX C 3aJaHHBIM YPOBHEM

AKCIUTYaTallMOHHBIX CBOMCTB, CBAPOYHOE MPOU3BOJICTBO, TEXHOIOTUIECKHE MTPOIECCH 00paOOTKH.
OcBamnBarorcst ymenus u 3aanus B coorsercteun ¢ ®I'OC CITO: OK 01, OK 02, OK4 — OK 06

Bpems BeInosiHeHusI: 2 aKaJIeMUYECKUX Yaca

Coaepsxanue padoThI:

O3HaKOMUTBHCA ¢ METOAMKON U3MepeHust TBEPIOCTH o MeToay bpunens u merony Poksenna
THI u TK (ctp. 11 — 15 y4. mocobue).

Cnoco6HOCTh MeTaia (CIiaBa) COTPOTHBIISATHCS BO3IACHCTBUIO BHEIITHUX CHJT XapaKTePHU3YETCs
MEXaHUYECKHUMU CBOHCTBAMHU.
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HanpsixeHue - BeTMUUHA HArpy3Ky, OTHECEHHAS K €IUHULIE IIJI0IIAH OIEPEYHOr0 CeUeHUs
UCTIIBITYEMOTO 00pasia.

Jleopmaryst - n3MeHeHrne GOpMBI U pa3MEPOB TBEPIOTO Teja MO/ BIUSIHUEM

MPUIOKEHHBIX BHEITHUX cWII. Paznnyaror nedopmannu pacTshiKeHus /cxatus, u3ruda, KpydeHus, cpesa.
Hx Bo3mCHiCcTBIE MOKET OBITH KOMOWHUPOBAHHBIM.

IIpoyHOCTB - CIOCOOHOCTH MaTepraia COMPOTUBRIATHCS Pa3pyIICHUIO MO IeUCTBUEM HArpy30K. 1.
OLIEHUBAETCS MpeaesioM npouHocTH (oB, MIla).

Y1npyrocts - cnocoOHOCTh MaTeprala BOCCTAHABINBATh IEPBOHAYATIBHYIO (OPMY U pa3Mepsl Iocie
cHsTHs Harpy3ku (o yo, MIla).

[11acTHYHOCTD - CIOCOOHOCTH MaTepHaja MPUHUMATh HOBYIO ()OPMY M pa3Mephl MO AeHCTBHEM
BHEIIHUX CHJI HE paspymasch [[1acTHYHOCTD XapakTepu3yeTcs OTHOCUTEIBHBIM YITHHEHHEM
(cyxenuem). / 6, % /.

Y napHas BSI3KOCTB - CIIOCOOHOCTb MaTeprania CONPOTUBIATECS TUHaMuueckuM Harpyskam KC, M/Ix/
M2.

Luknuyeckas BI3KOCTb - CHOCOOHOCTh MaTEPHAJIOB MOTJIOMIATE SHEPTHIO IPU ITIOBTOPHO—TIEPEMEHHBIX
(3HaKOTIEpEeMEHHBIX ) HAarpy3Kax.

TBEPAOCTD - CHOCOOHOCTH MaTepHaja COMPOTHBRIATHCS IPOHUKHOBEHUIO B HETO Apyroro, boinee
TBEpIOrO Tena. T. onpenesnsroT pasHbIMUA CIIOCOOaMHU.

ITo meTony bpuHens B HOBEpXHOCTh MaTepraia BAABIUBACTCS CTAJIbHOM 3aKaaEHHBIN

mapuk guaMmerpom D mog nelictBueM Harpysku P u nocie CHATUS Harpy3KH U3MEPSETCs JUaMeTp
orneyarka d. Yucio tBEpaoctu no bpunemto HB noacunThiBaeTCs Kak OTHOIICHHE HArpy3Kku P k
IUIOIA/IM TIOBEPXHOCTHU c(hepryecKoro ornedarox M.

[Mony4enue pesynbrata no tabnuuam, HB< 450.

[To metony PokBeina B TOBEpXHOCTh MaTepHaia BAABIMBACTCS alMa3HbI KOHYC C YTIIOM MPH BEPILINHE
120 °© wum cranpHOM mapuK quamerpom 1,588mmM. YcmoBHas Mepa TBEPIOCTH MPUHUMACTCS TITyOHnHA
OTIICYaTKA.

UYucno TBEpIOCTH, OonpenenéHHOe MeToAoM PokBenna, o6o3navyaercst HR U BeIpakaeTcst B yCIIOBHBIX
0e3pa3MepHBIX CIUHUIIAX.

O6opynoBanmue:

YuebHoe nocobue

Tsepromeps! T u TK.

Jlyma ¢ rpaxyupOBaHHON LIKAJIOMN.

OO0pa31bl YyTYHOB U CTaJIEH.

CrpaBoyHBIC TaOIHIIBI.

KoHTposbHbIEe BONIPOCHI:

HazoBure otnnunsa teeprnomepos TII u TK.

Jlaiite onpeneneHue TBEPAOCTH.

Cpasuute metoasl bpunens u Poksenna.

JlaiiTe onpeneneHue NpoOYHOCTH.

Uro Takoe nedopmarusi Mmatepuana?

agbrwbhE

TpeGoBanus Kk 0TYETY 110 NPAKTHYECKOH padoTe:

BeinonnenHast pabota npeacraBisieTcs MpenojaBaTerto B padodel TeTpaay Uik TeTpaau 1
BBITTOJIHEHUS TPAKTHYECKUX PadbOT

Kpurepun ouennBanus:

«2» - 3aJJaHK€ HE BBINOJIHEHO;

«3» - BepHO 0OpMIIEH OTUET U J1aH | OTBeT;

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

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

Cnmcok ucnoab3yemMoi JJuTepaTyphbl:

1.Mopsxkos O.C. MarepuanoBeneHue: [ DIeKTpoHHBIN pecypc]: yueonuk s cryneatos CITIO / O.C.
MopskoB.- M.: U3narensckuii neHTp «AkaneMus», 2017. - 288 c. - Pexum gocryna:
http://www.academia-moscow.ru/reader/?id=128149
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INIPAKTUYECKAS PABOTA 2

Tema: XapaKTepUCTHKH THATPAMMBI COCTOSIHHA KeJ1e30 - IEeMEeHTHUT.

esab NpaKkTH4ECKOr0 3aHATHS:

3aKpeIICHHE HABBIKOB 110 paboTe ¢ auarpaMmmoii cocrosiaus Fe — Fe3 C.

—  OOyuaromuiics 10KeH

YMETB!

- aHAJIM3UPOBATH CTPYKTYPY U CBOHCTBA MaTE€pPHAJIOB,;

- CTPOUTH TUarpaMMbl COCTOSIHUS IBOMHBIX CIIJIABOB,;

- JlaBaTh XapaKTEPUCTHUKY CILIaBaM

3HATh:

- CTpOCHHUEC U CBOMCTBaA KOHCTPYKIMOHHBIX 1 3KCIUTyaTalMOHHBIX MAaTCPUAJTIOB, MIPUMCHACMBIX IIPU
PEMOHTE, SKCILTyaTallu 1 TCXHUYCCKOM O6CHy)KI/IBaHI/II/I;

- CYIIHOCTH HBJ’ICHI/II\/'I, IMPOUCXOAAIINX B MaT€pHaiaX B YCJIOBHAX SKCIUTyaTallu U3ACIINA;

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

Bpemsi BbIOJIHEHHS: 2 aKaIeMUYECKHUX Yaca

Coaepsxanue padoThbI:

Huarpamm cocrosiaust Fe — Fe 3 C mpumeHsIfoT 11t onpeeNieHusl TeIIOBBIX PeXUMOB TEPMOOOPaOOTKH U
ropstaeit 00pabOTKM aBJIeHNEM (KOBKa, MPOKATKA, ITAMIIOBKA), @ B INTEHHOM TPOU3BOJICTBE IS
ompeesieHust L., YTO He0OOXOAUMO AJIsl HA3HAUCHUS PEKUMa 3aIMBKH )KHUKOTO KeJIe30yTIIEPOAUCTOTO
cruiaBa B hopMmy.

Xon padoThI:

1. CocTaBuTh TaOIUILY TPEBPAILCHUH 110 3aJaHHBIM JTHHUSIM

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

2. Onmucats npeBpalleHus, IpoTeKarInue B ctaiu ¢ coaep:xkanuem 0,8% C
NIPY OXJIAXKJCHNUH / HarpeBe.
3. Onucathb NpeBpaliCHUs, IPOTEKAOIINE B 10/ 3@ 9BTEKTUYCCKHE YYT'YHBI
NIPY OXJIAXKJICHUH / HAarpeBe.

KOHTpO.]'[I)HBIe BOIIPOCKHI:

1. Haiinnre TouKy SBTEKTHKM Ha quarpamme. Jlaiite el noHsTHe.

2. JaiiTe noHsTHE SBTEKTOUTHOU TOUKHU.

3. [aiiTe MOHATHE CTPYKTYPHBIM OCTABIISIIOIIUM CTAJIEN U 4YyTYHOB.
OobopynoBanue:

. JIabopaTopHble CTEHIBI.

TpeOoBaHus K 0TYETY 10 MPAKTHYECKOM padore:
BrimonHenHoe 3a7aHne MpeICTaBIAeTCs IPEToAaBaTeNto B padoueil TeTpaau Win TeTpaau A
BBITMIOJTHEHUS PAKTUYECKUX paboT

Kpurepun oueHuBanms:
«2» - 3aJ1aHN€ HE BBIITOJIHEHO;
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«3» - BepHO oopmiieH OTUYET U 1aH 1 OTBeET;
«4» - BepHO 0pOpMIIEH OTUET U JJaHO 2 OTBETA;
«5» - BepHO 0pOpMIICH OTUET U JTAaHBI BCE OTBETHI

Cnucok MCMoJIb3yeMoi JIUTepaTyphbl:

OcHogHble UCTMOYHUKU:

1.MopsikoB O.C. MarepuanoBenaeHue: [ DIeKTpoHHBIN pecypc]: yueonuk s cryaeatos CITIO / O.C.
Mopskos.- M.: U3aarensckuii neHTp «Akanemus», 2017. - 288 c. - Pexum nocrymna:
http://www.academia-moscow.ru/reader/?id=128149

2.http://window.edu.ru

HNPAKTUYECKAS PABOTA 3
Tema: 3akanka n ornyck ctaau. Hopmanusanus yriepoaucToi craiu.

Henab npakTH4ecKOro 3aHsITUSL:
- W3yUYCHHE BIUSHUS TEPMUUECKOH 00paObOTKN HA MEXaHUYECKUE CBOMCTBA KOHCTPYKIIMOHHON H
WHCTPYMEHTAJIBHOU cTasnei.

—  OOyuarouuics 10KeH

YMETb:

- aHAIN3UPOBATh CTPYKTYPY U CBOWCTBA MAaTEpPHAIIOB,;

- CTPOMTH TMarpaMMBbl COCTOSIHHS JIBOMHBIX CIIABOB,

- JaBaTh XapaKTePUCTHUKY CIUIaBaM

3HATh:

- CTpOCHHUEC U CBOMCTBaA KOHCTPYKIMOHHBIX M 3KCIUTyaTalMOHHBIX MAaTCPUAJTIOB, MIPUMCHACMBIX IIPU
PEMOHTE, SKCILTyaTallu 1 TCXHUYCCKOM O6CHy)KI/IBaHI/II/I;

- CYIIHOCTH HBHCHI/Iﬁ, IMPOUCXOJAIINX B MaT€pHaiaX B YCJIOBHUAX SKCIUTyaTallu U3JACIINA;

— COBPCMCHHEIC CHOCO6BI MOJIy4YCHUA MAaTCPpUAJIOB U I/ISILeJ]I/Iﬁ N3 HUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTaIllMOHHBIX CBOHCTB, CBAPOYHOE ITPOU3BOJICTBO, TEXHOJIOIHYECKHE TIPOIIECCH 00paboTKU
OcBauBatorcsa ymeHus 1 3HaHus B coorsercteuu ¢ @I'OC CIIO: OK 01, OK 02, OK4 — OK 06
Bpemsi BHINOTHEHHSI: 2 aKaIEMHYECKUX Yaca

Coaepsxanue padoThI:

Tepmuueckas 06paboTKa - TEIIOBOE BO3JCHCTBHE HAa METAILIBI U CIUIABHI C IEIbI0 M3MEHEHUS UX
CTPYKTYPBI ¥ CBOWCTB, COCTOSIIIEE B HATPEBE 0 ONPEACIEHHOH TeMIIepaTypbl, BBIACPIKKE MTPU ITON
TeMIIepaType U MOCIEAYIOIEM OXIIaKACHUH C 3aIaHHOM CKOPOCTHIO. Pa3nmiuaroT mpoMeyTOYHYIO 1
OKOHYATENbHYI0 TepMOOOPabOTKYy.

OcnoBubiME BuiaM# TO SIBISIFOTCS. OTXKHT, HOPMaJTM3aLMsl, 3aKaJlkKa U OTITyCK.

1. HapucoBars auarpaMmy WHTEPBAJIOB 3aKaJIOYHBIX TEMIIEPATYp IS

YTJIEPOJUCTHIX CTAJIEH.

2.  OmpenenuTh YCIOBUS 3aKATKH TS JOOBTEKTOUIHBIX U 3a3BTEKTOUTHBIX

cTajuei.

3. PaccMmoTpeTh U 3apucoBaTh MUKPOCTPYKTYPHI YIIEPOAUCTHIX CTalIel ocie

3aKaJKU U OTITYCKa:

a) KOHCTPYKIIMOHHAS CcTalb (45);

0) uHCTpyMEHTaNbHas CTab (Y9A)

4. I3y4uThb U1 3an1McaTh OPUEHTUPOBOUYHBIE PEKUMBI UCCIEAYEMBIX CTalleH

(yaebHoe mocobwue ctp. 76 -77)

Oo0opynoBanmue:
° YuebHoe rocooue.
° Tlnakatsl.

KoHTpoJibHbIE BONIPOCHI:

1. lath ompeneneHue TepMUUECKON 00pabOTKH.

2. HazoBuTte ycnoBus 3aKajKu.

3.  OOBsSICHUTE pa3Inuus 3aKATKA 1 HOPMaJIU3AIiH.


http://www.academia-moscow.ru/reader/?id=128149
http://window.edu.ru/
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4. HazoBute BUABI U pEXKUMBI OTITYCKA.
5. JlaTh moHsATHE MapPTEHCUTHOTO MPEBPAILICHUSI.

TpeOoBaHus K 0OTYETY 1O NPAKTHYECKOH padore:

Brimonnennas paboTa mpeacTaBiseTcs IpenojaBaTelio B pabodel TeTpaay Wiu TeTpaau s
BBITMIOJHEHUS MPAKTUYECKUX paboT U T.1I.

Kpurepun ouennBanus:

«2» - 3a1aHUE HE BBIIIOJIHEHO;

«3» - BepHO oopmiieH OTUYET U 1aH 1 OTBeET;

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

«5» - BepHO 0pOpMIICH OTUET U JTAaHBI BCE OTBETHI

CnHcoK MCIO0/Ib3yeMOil JTUTepaTyphbl:

1.Mopsikos O.C. MarepuanoBeneHue : [DNeKTpoHHbIH pecype]: yueOnuk misa ctynentos CI1IO / O.C.
MopsikoB.- M.: M3natenbckuii neHTp «Akanemus», 2017. - 288 c. - Pexum nocrymna:
http://www.academia-moscow.ru/reader/?id=128149

IHPAKTUYECKAS PABOTA 4
Tema: U3yyeHne CTPYKTYPHI H CBOICTB YyT'YHOB.

Henab npakTU4ecKOro 3aHsITUSL:
- H3y4YCHHE CTPYKTYPHI U CBOMCTB YyTYHOB

—  OOyuatomuiics TOHKeH

YMETh:

- AHAJIM3UPOBATh CTPYKTYPY U CBOWCTBA MaTePHAJIOB;

- CTPOUThH JUArpaMMbl COCTOSHUS JIBOMHBIX CIIJIABOB;

- JlaBaTh XapaKTePUCTUKY CILIaBaM

3HATE:

- CTPOCHHE U CBOWCTBA KOHCTPYKIIMOHHBIX U 3KCILTyaTAI[MOHHBIX MaTePHAJIOB, TPUMEHSIEMBIX TIPU
PEMOHTE, SKCILTyaTallMi U TEXHUYECKOM 00CITy)KUBaHUY;

- CYUTHOCTH SIBJICHUH, IPOUCXOSIINX B MaTEpPHaaX B YCIOBUAX IKCILTyaTaIlUH W3SV,
— COBPEMEHHBIE CITOCOOBI TIOIYYCHUS MAaTepUAIOB U U3/ICIHIA U3 HUX C 33JJaHHBIM YPOBHEM
AKCIUTYaTallMOHHBIX CBOMCTB, CBAPOYHOE MPOHU3BOJICTBO, TEXHOJIOTUIECKHE TIPOIIECCH 00pa0OTKU
OcpauBarorcst ymenus u 3aanust B coorsercteun ¢ ®I'OC CITIO: OK 01, OK 02, OK4 — OK 06
Bpems BoInoJsiHeHus : 2 aKkaJeMUYSCKUX Yaca

Coaepsxanue padoThI:

1. PaccmoTpuTe U 3apucyiiTe MUKPOCTPYKTYPBI CEPhIX YyT'YHOB C Pa3INYHON METANTMIECKOM
OCHOBOII:

a) NEPIAUTHON;

b) (dbeppuTHOL;

C) (beppUTO-NIePIUTHOM.

2. PaccmoTpuTe U 3apucyiiTe MEKPOCTPYKTYPBI KOBKHX YYT'YHOB.

3. PaccmoTpuTe u 3apucyiiTe MUKpOCTPYKTYPY BBICOKOIIPOYHOTO YYT'YHA.

4, OmummuTe cBoiicTBa ayryHOB Mapok CY 24 (tabm. 33), KU 33— 8 (tabax. 35),

BY 60- 2 (Tab. 38),

5. OdopmuTe 001IYyFO TAOIHITY:
Ne Hanmenosanue Mapka MexaHndeckue cBOMCTBa dopma Mertannuueckas

IINe | yyryHa yyTryHa rpadura OCHOBA
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OB 5 HB

1 cepblit
2 KOBKHUH

BLICOKOHpO‘lHBII‘/'I
3
OobopynoBanue:
. VY4eOHoe nocobue
. MuKpockor.
. Mukpouuiu@sl 4YyryHOB.
. Juarpamma cocrosinus “Fe — Fes C «.

KonTposbHbIe BONPOCHI:

Ha3zoBute oTimuus OenbIX U CephIX YyT'YHOB.

Kak nomnyvarotr KOBKUid 4yryH?

Hatigure Ha quarpamme coctosiaust Fe — C 005acTh 9yTryHOB.
Kak nony4aroT BBICOKOIPOYHBIN YyTryH?

HazoBute MeTaminueckue OCHOBBI UyT'YHOB.

s E

TpeGoBanus k 0TYETY 110 NPaAKTHYECKO# padore:

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

Kpurepun ouenuBanmsi:

«2» - 3a7aHe HE BBLINOJIHEHO;

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

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

«5» - BepHO 0(hopMJIEH OTUET U JIaHBl BCE OTBETHI

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

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

IHPAKTUYECKASA PABOTA 5
Tema: U3y4eHne CTPYKTYPHI H CBOICTB JIeTHPOBAHHBIX CTAJIeN.

Henab npakTU4ecKOro 3aHsITUSL:
W3yYEHUE CTPYKTYPHI U CBOMCTB JISTHPOBAHHBIX CTAJICH U BIMSHUE TEPMOOOPAOOTKU Ha UX
MEXaHUYECKHUE CBOMCTBA.

—  OOyu4aromuiics TOHKeH

YMETh:

- AHAJIU3UPOBATh CTPYKTYPY U CBOMCTBA MaTE€pPUAJIOB;

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

- JlaBaTh XapaKTEPUCTUKY CILIaBaM

3HATh:

- CTPOCHHUE U CBONCTBA KOHCTPYKIIMOHHBIX U SKCILTYaTAIIMOHHBIX MAaTePHATIOB, MPHUMEHSICMbIX TIPH
PEMOHTE, SKCIITyaTallui U TEXHHYECKOM O0CITyKUBAHWH;
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- CYIIIHOCTH SIBJICHUH, MPOUCXOAAIINX B MaTEpHalIaX B YCIOBHUAX DKCIUTyaTaITHH H3ICIIHS,

— COBPEMEHHBIE CIIOCOOBI ITOIYICHHSI MATEPHAIOB M H3ACTUH U3 HUX C 3aaHHBIM YPOBHEM
SKCIUTYaTallMOHHBIX CBOMCTB, CBAPOYHOE MPOU3BOJICTBO, TEXHOIOTHIECKHE TIPOIIECCH 00pabOTKH
OcBauBarorcst ymenus u 3Hanus B coorBerctBun ¢ ®I'OC CIIO: OK 01, OK 02, OK4 — OK 06

Bpems BeInoJsiHeHUsI: 2 aKaJIeMUYCCKUX Yaca

Coxaepsxanue padoThI:

W3yunte MUKPOCTPYKTYPHI JIETUPOBAHHBIX CTAJICH, IPOAHATU3NPYITE BIUSHIE TePMOOOPaOOTKHN Ha MX
MEXaHWYECKHE CBOMCTBA.

1. N3yuure u 3apucyiite MUKpOCTPYKTYPBI JIETUPOBAHHBIX KOHCTPYKIIMOHHBIX CTajIeh
CIEAYIOLIUX MAPOK:

a) 40X, a) (mepmuTHBIHA Ki1ace); 6) 18X2H4BA (MapTeHCHTHBIN KJ1acc);

B) P18 (kapOumusrii knacc); 1) X18H9 (aycTeruTHBIH Ki1acc);

1) 3X13 (peppuTtHslii K1acc).

2. CocraBe TabuuIly MEXaHUYECKHUX CBOIMCTB 3apHCOBAHHBIX CTAJICH MMOCIEe UX TEPMUUYECKOM
obpaboTku (Tadi. 28 — 32):
Ne Pexum MuxkpocTpykTypa Mexannueckue cBOcTBa
Ne | Mapka | Kiace TEPMHUYECKON | craym
cranu 00paboTku OB, 3, % HB
MIIa
Oo6opynosanme:
o VYuebHoe nocobue
. Mukpockor.
o Muxkporaudsl.
KoHTpoJsibHbBIE BONIPOCHI:
1. Knaccudunupyiite nerupoBaHHbl€ CTaIU 10 HA3HAYEHUIO / CTPYKTYPE.
2. Ha3zoBure pexumbl TepMOOOPAOOTKH.
3. Knaccudunupyiite nerupoBaHHble CTAIU MO MIPOLEHTHOMY COAEPKAHUIO JIETUPYIOIINX
AJIEMEHTOB.
4. Kak nerupyromue 3neMeHThI BIUAIOT Ha CBOMCTBaA cTanen?
S. Yem cTanu OTIIMYAKOTCS OT YYT'YHOB?

TpeboBanns k oT4éTy 10 1a0OpaTOpHOIL padoTe:
BeimonHeHnHas paboTa mpeacTaBiseTcs MIPenoiaBaTellto B padodel TeTpaan WIn TeTpaau JUls
BBITOJIHEHUS] TPAKTUYECKUX PadoT.

Kpurepun onenuBanus:

«2» - 3a7]aHKe HE BBIMOJIHEHO;

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

«4» - BepHO 0pOpMIIEH OTUET U JaHO 2 OTBETA;
«5» - BepHO 0(hopMIIeH OTUET U JIaHBI BCE OTBETHI

Cnucok MCNoJIb3yeMoi JIUTepaTyphbl:

1.Mopsikos O.C. MatepuanosezeHue : [ DIeKTpoHHbIH pecypc]: yueOnuk 1 cryaenros CI1O / O.C.
MopsikoB.- M.: M3patensckuii ieHTp «Akamgemusi», 2017. - 288 c. - Pexxum goctyma:
http://www.academia-moscow.ru/reader/?id=128149
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ITPAKTUYECKAS PABOTA 6

Tema: N3y4yeHue CTPYKTYPbl U CBOMCTB IBETHBIX CILJIABOB.
Heap NpakTHYECKOT0 3aHATHSA:
- U3y4eHHEe CTPYKTYPBI M CBOMCTB IIBETHBIX CIUIABOB U UX CBOICTBA;
- 3aKpeIUICHHE METOIMKY ONPEICICHUSI CTPYKTYPhI U CBOWCTB I[BETHBIX CIIABOB
—  OOyuaromuiics 10KeH
YMETb:
- aHAJIM3UPOBATh CTPYKTYPY U CBOWCTBA MAaTePHAIIOB,
- CTPOMTH TUAarpaMMBbl COCTOSIHHS JIBOMHBIX CILIABOB,
- J1aBaTh XapaKTEePUCTHKY CILIaBaM
3HATB:
- CTPOCHHUE U CBOWMCTBA KOHCTPYKIIMOHHBIX M AKCIUTYaTallMOHHBIX MAaTEPHAJIOB, IPUMEHIEMbIX TIPH
PEMOHTE, SKCILTyaTallu 1 TCXHUYCCKOM O6CHy)KI/IBaHI/II/I;
- CYIIHOCTD SIBIICHUH, IPOUCXOISAIINX B MaTepHaIaX B YCIOBUAX SKCIUTyaTAllNH U3/1EIIHU;
— COBpPEMEHHBIE CIIOCOOBI TTOTyIEeHHS MAaTEPUAJIOB M U3/ICNINI U3 HUX C 33aHHBIM YPOBHEM
HKCIUTYaTallMOHHBIX CBOMCTB, CBAPOYHOE MPOM3BOACTBO, TEXHOJIOTHYECKUE MPOLIECCH 00paboTKH
OcpauBatorcsa ymeHus 1 3Hanus B cootsercteuu ¢ @I'OC CIIO: OK 01, OK 02, OK4 — OK 06
Bpemsi BbINOJIHEHHSI: 2 aKaJIEMHYESCKUX Yaca
Conep:xanue padoThI:
AHTHOPUKITMOHHBIE CIUIABBI - 3TO MATEPHAIIbI, COCTOSIIINE U3 TUIACTHYECKOM OCHOBHI (SN, Ph, Al,
pactBopsr: Sn B Cu, Sb u Cu B Sn, Sb u Sn B Pb, NaB Pb) u tBEpabIX BRitOUeHUid ( Zn, Cu, Sb u
xuMuaeckux coeaunennii: Cu3Sn, CuAl2, SbSn, Pb3Ca ) , paBHoMepHO paccessHHBIX B MATKOW OCHOBE.
[Tocne mprpaOOTKK 1 YaCTUIHOM feopMaIiii MATKOW OCHOBHI B HEH 00pa3yroTcs yriryOineHus,
CIIOCOOHBIC yICP)KUBATH CMa3Ky, HEOOXOJUMYIO /ISl HOPMAJIbHOM paboThl COSTMHEHHSI.
B 3aBucumocTtu ot YCJ'IOBI/Iﬁ pa6OTBI BKJ'IaI[BIIHCﬁ IMMOJUIMITHUKOB IMPUMCHAIOTCA CIICAYIOIIUEC
aHTU(PUKIMOHHBIE MaTEepUaIIbL: a) CIUIaBEI Ha OCHOBe Fe - anTndprukunonnsii uyryn (AUYC-1, A4YB-1,
AYK-2) 1 meTamiokepamuka (xene3o - rpaduT); 0) CIuTaBpl HA MEIHON OCHOBE - OPOH3HI; B) CILIaBBI Ha
ocHose Al (¢ Sb, Cu u Mg - CAM, AO20-1, AO9-2); r) Oebie MOAMINITHUKOBBIE CIIABbI HA OCHOBE
onoBa mim ceuHNa - 6a66utk (b83, 616, BC. BK. BH, BT u ap.).
N3yunuth 1 3apucoBaTh MUKPOCTPYKTYpY aatyHu JIC59- 1, Oponssl bp. AS,
nypamomuna J116 nocne 3akanku, cumymuHa AJl4, 6a66uTtoB b83 u b16.
CocraBTe TabIUIIbl U3yYEHHBIX CIUIABOB, YKa3aB UX MIPOMBIIIIEHHOE Ha3HaueHue (Tadi. 39 —
45).
Pacmudpyiite 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:

e JlaGopaTtopHbI€ CTEH/IBI.
VYuyebGHoe mocobue
Muxkpockor.
Mukpouudsl BETHHIX CIIABOB.
KoHnTpoJibHbIE BOPOCHI:
Kaxkue crijaBbl OTHOCST K LIBETHBIM?
Jaiite moHsTHE NaTyHU / OpOH3eE.
HazoBure otnuuust 1e)opMUPYEMBIX U JIUTEHHBIX CIIABOB.
JlatiTe moHsTHEe 6aOOUTaM.
HazoBure rpynmnbl aHTUQPUKIIMOHHBIX MAaTEPHAIIOB.

TpeOoBaHus K 0TYETY 10 MPAKTHYECKOM padore:

BrimonHenHas paboTa mpecTaBisieTcs npenojaBaTesnio B pabouel TeTpaay Wiu TeTpaau Jis
BBINOJIHEHUS TPAKTUYECKUX PadoT.

Kpurepun onenuBanus:

«2» - 3aJlaHKE HE BBIIIOJIHEHO;
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«3» - BepHO oopmiieH OTUYET U 1aH 1 OTBeET;
«4» - BepHO 0pOpMIIEH OTUET U JJaHO 2 OTBETA;
«5» - BepHO 0pOpMIICH OTUET U JTAaHBI BCE OTBETHI

Cnucok MCMoJIb3yeMoi JIUTepaTyphbl:

1.Mopsxos O.C. MarepuanoBenenue: [ 1eKTpoHHBIN pecypc]: yaebruk mis crynentos CIIO / O.C.
Mopskos.- M.: U3narensckuii neHTp «Akanemus», 2017. - 288 c. - Pexum nocrymna:
http://www.academia-moscow.ru/reader/?id=128149
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4.2. 3axanus I NPOMEKYTOYHOM aTTecTalluu

IITEPEYEHDb
BOITPOCOB JIJIs1 TIOJITOTOBKH K 9K3aMEHY MO Y4eOHOU TUCIUTIIIMHE
OI1.04 MarepuanoBeaeHue I 00yJarOUTUXCs 1O CIICIHAIBHOCTH
26.02.05 DOkcmryaranus CyJJOBbIX S3HEPI€TUYECKUX YCTAHOBOK

CtpoeHue u CBOWCTBAa METAJIJIOB.

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 auarpaMmel JBOMHBIX CILIABOB.

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

OO ~NO O WN P

12 KoMIIOHEHTBI %eJe30yTIepoaUCThIX CILIABOB.

13 CrpykTypHBIE COCTaBIAIOIIME KETE30YTIEPOIUCTHIX CILIABOB.
14 Bunsr TepMo06pabOTKH.

15 Tepmoo6paboTka. OTsxwr.

16 TepmoobGpaboTka. 3akaka.

17 TepmooGpaborka. OTmyck.

18 Xumuko-Tepmuueckas 06paboTKa CTAIH.

19 VYrneponuctslie cTanm 0ObIKHOBEHHOTO KAayecTBa.

19 Yraepoaucteie HHCTPYMEHTAIBHBIE CTANIH.

20 YriepoaucTsie crieluaibHble CTalld (MOJIyYeHHE, COCTaB, TPUMEHEHHE).
21 JlerupoBaHHbIE KOHCTPYKLIMOHHBIE CTAJIH.

22 JlerupoBaHHbIE HHCTPYMEHTAJIbHBIE CTAIH (IIOJIyY€HUE, MAPKUPOBKA).
23 JlernupoBaHHBbIE CIIEUAIIBHBIE CTAIIH.

24 benble 4yryHbl (XMMHUUYECKUN COCTaB, IPUMEHEHUE).

25 Cepbl€ 4yT'yHBI.

26 KoBkue uyryHsbl (I10Jly4eHUEe, MapKUPOBKA, IPUMEHEHHUE).

27 BBICOKOITPOYHbIE YYT'YHBI (TI0JIy4e€HHE, MapKUPOBKA, IPUMEHEHHUE).
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).



