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COI''TACOBAHO YTBEPXJIAIO

3amecTHTENb AUpeKkTopa no YMuBP Hupexrop BO® I'YMPD
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JI.M.KaTtopuna = A.B. Bacunbes
2017 A e 2022
1
OJIOBPEHA
HA 3ace/IaHuH [IUKJIOBOI KOMUCCHH
obuenpodecCHOHATBHBIX AUCIHITIMH
[potokon or74 L7204 D Ne
[pencenarent - 7>= 4% C.B. Bo6biiera

PABPABOTYUKU:

Bbo6rineBa CBetinana BnagumupoBHa — npernojaBaTellb MEXaHUKU U UHKEHEPHOU rpadukw,
npeceaarensb o0menpoPecCuOHANBHBIX TUCIUILTNH beroMopcko-OHexcKoro guimana
OI'bOY BO «'YMPO® umenu agmupana C.O. Makapoay.

MuxaneB Anekcannp Cepreesud npenogasatens OIl gucuumnus beroMmopcko-OHexcKoro
¢unmuana GI'BOY BO «'YMP® umenu agmupana C.O. MakapoBay.

KommiekT KOHTpOJBHO-OLEHOYHBIX CpeACTB 1o y4yeOHoi nucuumianHe OI1.04
MartepuanoBenenue paspaboTaH B COOTBETCTBHUM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM CPEIHEro NMpo(hecCHOHAIBHOr0 00pa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHnuctepcrtBa npocBemieHusi Poccuiickoit ®enepanun ot 02.12.2020 Ne 691
(3apeructpupoBan MUHUCTEPCTBOM  IOCTULIUU Poccuiickoit  ®denepanuun  03.02.2021,
peructpauroHHblii Ne 62347) o cneruansHocT 26.02.03 CynoBoxaeHue, npodheccuoHaIbHbIM
cragaaproM 17.096 «CynoBoauTenb», YTBEpKIEHHBIM IpHUKa3oM MuHHCTEpCTBAa Tpyna u
counanbHoi 3amuThl Poccuiickoit ®denepanuu ot 29.11.2019 r. Ne 745H (3apeructpupoBaH
MunucrepctBoM toctuimu  Poccuiickoit  ®enepamuun 02.06.2020 1., per. Neo 58540),
npodeccuonanbHbiM ctanaapToM 17.015 «CynoBoauTenb-MeXaHuK», yTBEPKICHHBIM IPUKa30M
MunucrtepcTBa Tpyaa U counanbHoi 3amuthl Poccuiickoit ®enepanuu ot 08.09.2015 Ne 6121
(3apeructpupoBan MunucrepctBoMm toctunuu Poccuiickont @enepanmu 09.10.2015, per. Neo
39273), nmpuMepHOH OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMON TOCYAapCTBEHHOTO peecTpa
ITOOII, ¢ yu€rom Crpaternu pa3BuTus Bocrutanusi B Poccuiickoit denepanuu Ha IEPHO 10
2025 roga, mpuMEPHON MPOrpaMMbl BOCIIUTAHMSL.
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COJEPKAHUE
MACHOPT KOMILJIEKTA KOHTPOJIbHO-OLIEHOYHbIX
CPEJICTB
KOJU®UKATOP OLIEHOYHBIX CPEJCTB

CACTEMA OIEHKHA OBPA3OBATEJBHBIX JOCTUXEHUA
OBYYAIOUIUXCHA 11O KAXKAOMY OHEHOYHOMY CPEJACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB IS
OIEHKA YCBOEHHUS PABOYEW IIPOTPAMMBI YUYEBHOM
TACIATLITAHBI
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1. TACIIOPT KOMILIJIEKTA KOHTPOJIbHO-OHEHOYHBIX CPEACTB
11O YYEBHOU JTUCIMIIJIMHE

«OI1.04 MaTepuaJjioBeieHHe»

1.1. O6saacTh NpUMeHEeHHsI KOHTPOJbHO-OLIEHOYHBIX CPEICTB

KoHTpoJIBHO-011€HOUHBIE

cpeactea  (KOC)

SABJIAKOTCA 9acCTbIO HOPMAaTUBHO-

METOJIMYECKOTO O0O0ECIICYeHHsI CHUCTEMBbl OIIGHMBAHUS KauyeCTBa OCBOCHHS OOyJarOIIMMUCS
MOJITOTOBKH ~ CIICIUATUCTOB CPEJHEro 3BeHa 1o crnenuanbHoctd 26.02.03
CynoBoskaeHue 1 00eCIeYrBalOT MOBBIIIEHIE Ka4eCTBa 00pa30BaTEILHOTO MPOIiecca.

KOC mno y4eOHON IUCHMIIMHE MPEACTaBIsAET cO00M COBOKYIMHOCTh KOHTPOJIUPYIOMIUX

IIPOrpaMMbI

MaTCpHraoB,

np€aHa3sHAYCHHBIX  JJIA

YCTaHOBJICHHBIX PE3YJIbTATOB O0yUYCHUSI.
KOC no yueOGHON AMCUMILIMHE MCIOJNB3YeTCS MPH IMPOBEICHUU TEKYLIEro KOHTPOJIS
YCIIEBAaCMOCTH M MIPOMEKYTOYHON aTTeCTAllMU O0yJaIONINXCs B BUJIE IK3aMeHa

HU3MCPEHUA  YPOBHA  JOCTHXKCHHUA

oOy4Jaronumcs

1.2. Ppe3yibTaThl 0CBOEHHS TUCHUILTHHBI, O/JIeXKAIME TPOBEPKe

Pe3ynbrarel 00yueHus (0CBOEHHBIE YMEHHUSI, yCBOCHHbIE 3HAHMSI)

OCBOCHHBIC YMCHUAI

V1. ananu3upoBaTh CTPYKTYPY U CBOMCTBA MaTEPHAIIOB;

V2. CTPOUTHL AUarpamMmbl COCTOSIHHA I[BOﬁHLIX CIIJIaBOB;,

V3. AaBaTb XapaKTCPUCTHUKY CILJIaBaAM;

YCBOCHHBIC 3HAHUA

31.

CTPOCHUC H CBOICTBa MaTepraioB, MNPHUMCHACMBIX IIPU IKCIUIyaTallUh HW PEMOHTC

000pyI0BaHus CyaHA

32. CyIIHOCTH SIBIEHUH, MPOUCXOAIINX B MaTepUaax MpH SKCIUTyaTallul 000py10BaHUs Cy/IHA;

33. COBpPCMCHHBIC CITIOCOOBI IMOJIYy4CHHA MATCPUAJIOB C 3a/laHHBIM YPOBHCM JKCILTYATAalITUOHHBIX

CBOIICTB;

34. TeXHOJIOTHYECKHE POoIlecChl 00pabOTKU MaTepHasoB;

1.3. Pe3yabTaThl 0CBOCHHS Y4eOHOM IMCIHMILIMHBI, MOAJIEkKALINE IPOBEPKe

Kon VYMmenus 3Hanug
OK
OK 01 — pacrmo3HaBaTh 33a7a4y W/WUIM IpoOieMy B |— aKTyadbHBIN npodecCuOHANBHBIH u
npo(hecCHOHATLHOM W/UIU  COIMAIBHOM | COITHAIIbHBII KOHTEKCT, B KOTOPOM

KOHTEKCTE;
— aHaJM3UPOBATh 3a/la4y W/WIM MpoliemMy
U BBIJICTATH €€ COCTaBHbIC YaCTH;

— ONPpCACIIATD 3TAllbl PCIICHUA 3a1a4U;

— BBISIBJISITH 3¢ exTuBHO
uH(pOopMalHIO, HE00XO0IUMYIO
pEIICHUS 3a/1a4i W/UITH TIPOOJIEMBI;

n HUCKaTh

JUIA

— COCTaBJIATH IJIAaH JICHUCTBHS;
— ONpeNeNsITh HEOOXOIUMBIE PECYPCHI;

— BIIaJIETh ~ AKTyaJbHBIMH  METOJaMU
paboThl B PpO(heCCUOHATLHOM U CMEKHBIX

chepax;

MMPpUXOOUTCH pa60TaTB U KHUTH,

— OCHOBHBIE HCTOYHUKH HWHGOPMAIUN |
pecypcehl JUIsl pelieHus 3afad U npobiieM B

npoecCHOHATLHOM ~ W/WIIK  COI[UAIbHOM
KOHTEKCTE;
— aJTOpPUTMBI  BBITIONIHEHUST  paboT B

PO ECCHOHATBHON U CMEXHBIX 00JIaCTX;

— METOABI paboThl B MPO(ECCHOHAIBHOW U
CMEXHBIX chepax;

— CTPYKTYpY IUTaHA JIJISl PEIICHUS 33714,

— MOPSJIOK OLIEHKM PpEe3YJIbTaTOB pPELICHUS
3a7ja4 Npo(ecCUOHANBHOM NeATETbHOCTH
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— p€aIN30BLIBATH COCTaBJICHHBIN I1IJ1aH,

— OLCHHBATb PE3YJbTaT MW IOCICACTBHUA
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 HCTOUHHKH |TPO(ECCHOHATBHON JASATENBHOCTH,
uHpOpMaLnu; — IpUEMBI CTPYKTYPHPOBAaHUS HH(OPMALIHH;
— IJTAHUPOBATH MPOIECC MTOUCKA; — (bopmar odopmiieHHs pe3yabTaTOB MOKCKA
— CTPYKTYpHUPOBaTh nonmyuaemyro | MHpopManuu
UH(POPMALIHUIO;
— BBIJENIATH HauOoJiee 3HAaUMMOE B [IepeuHe
uHpOpMaLNH;
— OIICHUBATh TPAKTHYECKYI0 3HAYMMOCTH
pE3yNbTaTOB IMOUCKA;
— 0OpPMIIATH pE3yabTATHI TONCKA,
— MPUMEHSATH CPEAICTBA HH(POPMAITMOHHBIX
TEXHOJIOTHIi TSt pereHus
npoecCHOHANBHBIX 3a/la4; MCHOJIb30BaTh
COBPEMEHHOE MPOrpaMMHOE O0ecTieueHUe

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

OK 05 — IPaMOTHO HU3J1araTh CBOM MBICIM U |— OCOOEHHOCTH COIMAITLHOTO 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 | — CYIIHOCTh  I'Pa)/aHCKO-NIaTPUOTUYECKOMN

CIICHUAJIBHOCTU,; TPHUMCHATH CTAHAAPThI
AHTUKOPPYNIIUOHHOT'O TOBECACHU A

TTO3UITAH, 00ICYEIIOBEUECKUX 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 PE3YJILTATOB IIPOIrPpaMMbl BOCIIMTAHUA:

JINYHOCTHBIE pe3yJjbTaThbl peajindaiimi NporpaMmmbl BOCIITHTAHUSA

Ne

DopmyIMpoOBKa

JIP 14

[TposiBnsitoruii CO3HATEIHLHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCTHEenHONU MpoeCCHOHATHHOM U 00IIIECTBEHHOM EATeITbHOCTH

2. KOAU®UKATOP ONEHOYHBIX CPEJICTB

D yHKIHUOHAIBHBIN IPU3HAK
OLICHOYHOI'O CPEJICTBA
(THI KOHTPOJILHOTO 3aJJaHNUS )

Meroa/dbopma KOHTPOIIS
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KonTtponbHast paboTa, WHIMBHAyAJIBHOE JOMAIIHEE 3aJaHUE,

Pacuérnas 3amaua nabopatopHas pabora, IIPAaKTUYECKHE 3aHATHS,
T pepeHIIMPOBAHHBIN 3a4€T, SK3aMEH
JIabopaTopHas pabora, IIPaKTUYECKHE 3aHATHUA,

HpaKTI/I‘leCKOC 3aJaHuc

b depeHIpoBaHHBIN 3a4ET, HIK3aMEH

TecT, TeCTOBOE 3a/1aHNC

TectupoBanue, qudhepeHIIMPOBAHHBIN 3a4€T, IK3aMEH

IIpoexTHOE 3a1aHKE

VYueOHBbI MIPOEKT, HCCIICIOBATEIbCKUH, o0yyJaromuu,
CEPBUCHBIH, COLIMAJIbHBIN TBOPYECKUH, peKIIaMHO-
MPE3EHTAIMOHHBIN

PacnpeneneHHe THUITIOB KOHTPOJIBHBIX SaHaHI/Iﬁ T10 dJIEMEHTaM 3HAHHUH U YMCHI/Iﬁ

Copepxanue yueOHOTO
Marepuasa 1o nporpamme
y4eOHON JUCIUILTUHBI

Tun KOHTPOJBHOIO 3aaHUs
v3 |31 32 33

V1l | V2 34

Tema 1.1
Marepuaiibsl 1 Ux
KJIacCU(pUKAIHS

ITP OK

Tema 1.2
ATOMHO-KPUCTANINYECKOE
CTpOEHUE BellecTBa. MeTo bl
HCCIEA0BaHUS

I1P

Tema 2.1

OCHOBHEBIE CBEJICHUS O
Ha3HAYCHWH B CBOMCTBAX
METaJJIOB M CIUIAaBOB

I1P

Tewma 3.1

CoBpeMeHHBIE CTIOCOOBI
IMOJIYUCHHU A MaTCpHAIIOB U
W31 U3 HUX C 33/IaHHBIM
YPOBHEM DKCIITyaTallHOHHBIX
CBONCTB

OK I1P

Tema 3.2

CBapouHO€E IPOU3BOCTBO,
TEXHOJIOTUYECKHE MPOLIECCHI
00paboTku

I1P

[IpoMexxyTouHas arrecTanus

OK |3OK [OK |3K |O3K 9K | 9K

VYcnoBHBIE 0003HAYCHUS:

@O — pponTaNBHBIN (YCTHBIH) OIpOC;

TK — TecToBBIN KOHTPOJIB;

OK — npoBepka ONOpHBIX KOHCIIEKTOB;

N3 — BeINIOTHEHWE HHANBUIYAIbHbBIX 3aIaHU;
1P — BBINOJIIHEHNE TPAKTUYECKON pabOTHI;

13 — muddepeHpoBaHHBIN 3a4ET

9K - sk3ameH

3. CHCTEMA OIIEHKHU OBPA3OBATEJBHBIX TOCTUKEHUMN OBYYAIOIIINXCS
1O KA’KAOMY OHEHOYHOMY CPEIACTBY




7

OneHka WHIMBUIYaTbHBIX OOpa30BaTENbHBIX JOCTHKCHHH MO pPe3ylbTaTaM TEKYIIETro
KOHTPOJISI U MPOMEKYTOUYHOW aTTECTAllMd MPOM3BOJIUTCS B COOTBETCTBUU C YHHUBEPCAIbHON
1IKasoi (Tabnuia)

IIpouent KauecTBeHHas OLleHKA WHIUBUYAJIBHBIX
pPe3yJIbTaTUBHOCTH 00pa30BaTeNIbHBIX TOCTH)KEHUI
(IpaBUJIBHBIX OTBETOB) 6asu1 (OTMeTKa) BepOAJIbHBIN aHAJIOT
90-100 5 OTJIMYHO
80-89 4 XOpPOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIHLHO

Kpurepun o1ieHKH BBIITOJIHEHHOTO MPAKTUYECKOTO 3a/1aHus

Ornenka 5 («OTJIMYHO») CTaBUTCS 3a PabOTy, BBIMOJHEHHYIO MOJHOCTHIO 0€3 OIHMOOK U
HEJI0YETOB.

Ouenka 4 («XOpOoII0») CTaBUTCS 32 pabOTY, BBITOJHEHHYIO OJIHOCTBIO, HO ITPH HAJTMYUH
B Heil He OoJiee 01HOM HerpyOoi omuOKH U OAHOTO HeJ04ETa, He Oosee TPEX HeT0UETOB.

Onenka 3 («yIOBIETBOPUTEIbHO») CTABUTCS, €CIM 00YYAIONIUICS MPaBUIbHO BBITOJHMUII
He MeHee 2/3 Bcelt paboThI Wi JONMYCTHII He O0Jiee 0IHOM TpyO0ii OIIMOKY U IBYX HEJOUYETOB, HE
Oonee ogHOM TpyOoil M OHOM He TpyOoil ommbKu, HE Oojee TpEX HErpyObIX OMIMOOK, OJIHOM
HEerpyOo# omMOKHU 1 TPEX HEJOUYETOB, IPH HATWIUN YETHIPEX -TISITH HETOUETOB.

Ouenka 2 («HEYHZOBIECTBOPHUTEIFHO») CTaBHUTCS, €CIM YHCIO OIIMOOK M HEIOYETOB
MPEBBICUIIO HOPMY JUJIsl OLICHKH 3 MJIH MPABHJIBHO BBIITOJHEHO MeHee 2/3 Bcel paboThI.

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

OIICHI/IBaeTCSI MMpaBHUJIBHOCTH OTBCTA, 06yqa}0merocsi Ha OJIJVH U3 HpI/IBCI[éHHI)IX BOIIPOCOB.
HpI/I 9TOM BBICTABJIAKOTCA CICAYIOINUE OLICHKU:

«OTIUYHOY BBICTABISETCS MPU COOIOICHUH 00YUYaAIOIIUMCS CIIEAYIOIINX YCIOBHIA:

— MOJIHO PAcKphLI CoJepiKaHHWe Marepuaia B 00bEME, MPeayCMOTPEHHOM MPOTPaMMOM,
CoJIep>KaHUEM JICKIINH U yYCOHUKOM;

— U3JIOKWJ ~ Marepuall TPAMOTHBIM  SI3BIKOM B OMNPEAEJICHHOW  JIOTUYECKOM
MOCJIEA0BATEIbHOCTH, TOYHO UCIIOJIb3Yys CIEUUATU3NPOBAHHYIO TEPMUHOJIOTHIO U CHMBOJIUKY;

— [I0Ka3ajJl yMEHUE WILIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHUS KOHKPETHBIMU
MIPUMEPAMH, IPUMEHSTh UX B HOBOW CUTYAllMHU IIPH BBIITOJIHEHUH IIPAKTUYECKOTO 3a1aHUs;

— IPOJIEMOHCTPUPOBAT YCBOEHHWE PAHEE W3YYEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYHUBOCTD UCIIOIB3YEMBIX IPU OTBETE YMEHHUM U HaBBIKOB;

— OTBEYAaJl CAMOCTOSITENTFHO 0€3 HABOSIINX BOIIPOCOB MPEIo aBaTessl.

HpI/IMC‘-IaHI/ICZ AJId TTOJTYyYCHUA OTMETKHU «OTJIIMYHO» BO3MOXKHBI OJHA-ABC HCTOYHOCTHU IIPU
OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKaX, KOTOPLIC 06yqa}0mm71051 JIETKO
HCIIPAaBUJI TIO 3aMCYaHUIO ITPEIIOAaBaTCIIA.

«X0po1I0» - OTBET 00YYaIOLIErocs B OCHOBHOM YZOBJIETBOPSET TPEOOBaHHSM Ha OLIEHKY
«OTJIMYHOY», HO IIPU TOM UMEET OJMH U3 HETOCTATKOB:

— B M3JIOXKCHHUH OJOIMYHICHBI HEOOJIbIIINE npo6em,1, HE€ HMCKasUBHIHNC JIOTHYCCKOIO H
I/IH(I)OpMaI_II/IOHHOFO COJACPpIKaHUA OTBECTA,

— AOIYIICHBI OJHWH-IABa HG)IO‘-IéTa IIprU OCBCIICHHU OCHOBHOI'O COJCpKaHHA OTBCTA,
HCITPABJICHHBIC 10 3aMCYaHHWIO ITPENOaaBaTEIIA;

— AOIIYIICHBI omuoOKa Ui Ooliee ABYX HCIIO‘-IéTOB IIpru OCBCHICHUHN BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJIKaX, JICTKO UCHPABJICHHBIC 110 3aMCUYAHUTIO TPCTIOAaBaTCIIA.
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«V,Z[OBJIGTBOpI/ITe.HBHO» BBICTABJIACTCA IIPU COGJHOI[GHI/II/I CJICOAYIOIINX YCHOBHﬁI

— HETIOJTHO WJIM HETIOCJIEI0BATEIbHO PACKPBITO COJEpKAaHWE MaTepuajja, HO IMOKa3aHO
o0111ee MOHUMAHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbBIC ISl 1ajbHEUIIEro
YCBOEHHUS MPOTPAMMHOIO Marepuanga, HMEIHCh 3aTPyIHCHHs] WJIM JIONYIICHBl OIMMOKH B
ONpE/IeTICHUN TIOHSITHH, HCIOJIb30BAHUM TEPMHUHOJIOTMM M BBIKJIAJKAX, HCIPABJICHHBIC IOCIIE
HECKOJILKMX HaBOISAIIUX BOIPOCOB MPEIOaBaTes;

— o0y4aromuiicss He CHpaBWiIcsS C MPUMEHEHHEM TEOPUM B HOBOM CHUTyallud MpHU
BBITIOJTHEHUH IPAKTHYECKOTO 3a/1aHMsI, HO BBITIOTHIII 33IaHUST 0053aTE€ILHOTO YPOBHSI CIIOXKHOCTH
10 JaHHOH TeMe;

— P 3HAHUH TEOPETUIECKOT0 MaTepraia BEISIBICHA HEJOCTaTOYHAs CPOPMUPOBAHHOCTD
OCHOBHBIX YMEHUI U HABBIKOB.

((HGy,I[OBJ'IGTBOpI/ITeJ'IBHO» BBICTABJISICTCA IIPHU COGJ’IIOI[CHI/II/I cJIeayromux YCHOBHﬁZ

— HE PAaCKPHITO OCHOBHOE COJIEp KaHNE y4eOHOr0 MaTepHaia;

— 00Hapy)K€HO HE3HaHHE WM HEMOHMMaHWe oOydarommMmcs Oousbliell wiam Haubonee
BaXHOW YacTH yueOHOr0o MaTepuaa;

— JIOTYILEHB! OUIMOKU B ONPE/CIICHUU TOHATUH, PH MCIOJIb30BAaHUN TEPMHHOJIOTHU U
WHBIX BBIKJIAJKaX, KOTOpbIE HE HCIPABJICHBl II0CJIE HECKOJBKHX HABOISIIMX BOIPOCOB
IpernoaaBaTes;

— o0y4Jaromuicss OOHapYKWII MTOJTHOE HE3HAHHE W HEIOHMMAaHUE M3y4aeMOro y4eOHOTO
Marcepurajia Wikl HC CMOI' OTBCTUTL HM Ha OJUH H3 MOCTABJICHHBIX BOIIPOCOB 10 H3Yy4YaCMOMY
Marepuaiy.

Kputepun onieHKH cocTaBieHUs © OOPMIICHHSI OTIOPHBIX KOHCIIEKTOB

B xozxe nmpoBepku IpenonaBaTesieM ONOPHBIE KOHCIIEKThI OLEHUBAIOTCS 110 CIEAYIOIIUM
KPUTEPUSIM:

1. CooTBETCTBHE CONEPIKAHUS TEME.

2. IlpaBunbHas CTPYKTYpUPOBAHHOCTH HH(OPMAIIHH.

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

5. Pabora cinaHa B Cpok.

Kaxnplii kputepuil oneHuBaercs 1no 5-6ayuibHOM mkane. [Ipu BBICTaBICHUM OLEHKH 3a
OIIOPHBIN KOHCIIEKT BBIBOJAUTCS CPEIHEE 3HAYCHHUE OLICHKH I10 IISITH MEPEYNCIEHHBIM KPUTEPUSM,
OKpYTJIsIEMO€ JI0 LIEJIOT0 3HaYeHHUs (J10 OLIEHKH) TI0 IPaBUJIaM OKpYTJIEHUS.

Kpurepun o1eHKM BBIMOJHEHUS] TMPAKTUUYECKUX PAOOT M WHIWBUAYAIbHBIX (B T.4.
3a4€THBIX) 3aJaHUM:

1. 3agaHue cunTaeTcs BHIIOIHEHHBIM O€3yNpeyHO, €CIN PEe3yIbTaT IPAKTHUECKOH padoTh
IIOJIYYEH IIPU NIPABUIIBHOM XOJI€ PELICHU 3aJaHUs U aKKYPaTHOM BBIIIOJTHEHUU.

2. 3ajaHue CYMTAETCS HEBBIOJIHEHHBIM, €CIIM OOYyYaloUIuiicsi HE MPUCTYNUI K €ro
BBIIIOJIHEHUIO WJIM JOIYCTUJ B HEM IOTPELIHOCTH, CUMUTAIOILYIOCS, B COOTBETCTBUU C LEJBIO
paboThI, OLTUOKOH.

B xone oiueHMBaHUS BBINOJHEHUS MPAKTUYECKUX W HWHAUBUAYAJIBHBIX 3aJaHUI
UCIIONIB3YETCsl MATHOAUTbHAS cuctema oreHOK. [lomoxutenpHas omeHka («3», «4», «5»)
BBICTABIIIETCS, KOTJa OOydYarolIuiics TOKa3ajd BIAJCHHE OCHOBHBIM YMEHHUSIMH B paMKax
BBITIOJTHEHHS TIPAKTHYECKOM paOOThI MM MHANBUAYATBLHOTO 33/IaHUS

1. «OTIUYHOY BBICTABISACTCS npu CO6J’IIOI[CHI/II/I CJICAYIOIIUX YCHOBHf/'II

- 06yqa}01u1/1171051 CaMOCTOATCIIBHO BBIIIOJHHUII BCE J3Tallbl PEIICHHA 3aaad4 B paMKax
BBITIOJTHCHHSA MPAKTHYCCKUX U HHAUBHUAYAJIbHBIX 3a,£[aHHI>'I;
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— paboTa BBINIOJHEHA MOJHOCTHIO M TIOJIydY€H BEPHBI OTBET WJIM HHOE Tpedyemoe
IpeJCTaBIeHNE pe3ysibTaTa paboThI.

2. «X0po1110» BBICTABISAETCS MPH COOTIOACHUH CIECTYIONUINX YCIOBUI:

— paboTa BHIMOJIHEHA MTOJHOCTBIO, HO TPH BBITOJHEHUH OOHAPYKUIOCh HEOCTATOYHOE
BJIaJICHHE HaBbIKaMH pabOThl ¢ MHCTpYMEHTapueM (00opyIoBaHUE, MPUOOPHI U T.I.) B paMKax
IMOCTaBJICHHOM 3aJa4H;

— MPaBUWJIBHO BBIMOJIHEHA 0OJbIIast YacTh padboThI (CBbILIE 85 %);

— paboTa BBINOJIHEHA TIOJIHOCTHIO, HO MCIIOJIb30BaHbl HANMEHEE ONTUMAITLHBIC ITOIXO0/IBI K
PEILICHHIO MTOCTABJICHHOM 3a/]auu.

3. «Y IOBJIETBOPUTEIHHOY» BBICTABIISETCS MPU COOTIOACHUH CIICIYIOIINX YCIOBHIA:

— paboTa BBINOJIHEHA HE MOJHOCTHIO, JONYLIEHO Oosee TPEX OMMOOK, HO 00yUaromuiics
BJIaJIe€T OCHOBHBIMM HaBbIKaMU pabOThl C HHCTpyMeHTapueM (0060opynoBaHue, NPUOOPHI U T.I1.),
TpeOyeMbIM AJIsl PELLIEHUs IOCTABICHHON 3aJauH.

4, «Hey,HOBJ'ICTBOI)I/ITeHBHO» BBICTABJIACTCA IIPHU CO6J'IIO,I[CHI/II/I CJICAYHOIIUX YCHOBHﬁZ

— JIOMYIICHBI CYIIECTBEHHBIC OINMMOKH, IMMOKA3aBIHME, YTO OOYYAIOIIUICS HE BIaJCeT
00s13aTeIbHBIMU 3HAHUSAMM, YMEHUSIMU W HaBbikamu pabotThl Ha [IK wim 3HauuMrtenbHas 4acTh
paboThI BHIMIOJIHEHA HE CAMOCTOSITENILHO.

Kpurepuu onieHkr B X011€ 9K3aMeHa

B ocHOBe o1leHKM IpH cAaye SK3aMeHa JIKUT NATHOAIbHAA cucTeMa (5 «OTIuYHO», 4
«XOpOILO», 3 «yJOBIETBOPUTEIBHOY, 2 «HEYIOBICTBOPUTEIILHOY).

1. OTBeT OlEHWBACTCS HA «OTIUYHO», €CIU OOYYArOIIMHCS HMCUYEPIIBIBAOIIE,
MI0CJIeI0BATEIbHO, TPAMOTHO M JIOTHYSCKH CTPOMHO M3JIaraeT MaTepuall 10 BOIpocaM OuiieTa
(TecTa), HE 3aTPyTHSCTCS C OTBETOM TPU BHJIOM3MECHEHWU 3aJlaHMsl, CBOOOJHO CIIPABISETCS C
pCHICHI/ICM HpaKTI/I‘ICCKI/IX 3ajgady u CHOCO6€H O6OCHOBaTI) HpI/IHHTI)IC peIHeHI/IfI, HC )IOHYCKaCT
OIINOOK.

2. OTBeT OIICHMBAETCS Ha «XOPOILO», €CIU 00ydaromuiicss TBEPAO 3HAET MPOrPaMMHBIH
MaTepuai, FpaMOTHO M M0 CYILECTBY €ro M3JIaraeT, He JOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEN
IIPU OTBETAX, YMEET PAMOTHO MPUMEHSTh TEOPETUUECKHUE 3HAHNS Ha MPAKTUKE, a TAK)KE BIIasieeT
HEOO0XO/IMMBIMU HAaBBIKAMH PEILIEHUs MPAKTUUECKUX 3ajay.

3. OTBET OIEHUBAETCS HAa «YyJOBJIETBOPUTEIBHO», €CIU OOYYAIOIIMIICS OCBOMJI TOJIBKO
OCHOBHOIl MaTepuaj, OJHAKO HE 3HAaeT OTIENbHBIX JeTanei, IOMyCcKaeT HETOYHOCTH U
HEKOPPEKTHbIE (OPMYIUPOBKH, HapyIIaeT IOCIEJOBATEIbHOCTh B M3JIOKEHUM Marepuaia U
WCTBITHIBACT 3aTPYIHEHUS TIPH BBHITTOJIHEHUH MPAKTUYECKUX 3a/IaHUH.

4. OTBeT OLEHMBAETCS Ha «HEYIOBJIETBOPUTEIIBHO», €CIM OOYYarOLIUIiCS HE PACKPBLI
OCHOBHOE COJIep)KaHHWE MaTepHaja, JOMYCKaeT CYIIECTBEHHblEe OIIUOKM, C OOJBIIMNMHU
3aTpYJHEHUSIMH BBIMIOJIHAET IPAKTUUECKUE 3a]IaHUSI.

4. BAHK KOMIIETEHTHOCTHO-OIEHOYHBIX MATEPHUAJIOB JJIs1 ONEHKH
YCBOEHMSA YYEFHOM JUCHUTIJINHBI

4.1 Texymmii KOHTPOJIb
4.1.2. IPAKTUYECKA PABOTA

IlepeuyeHp mpakTUYECKUX paboT

Komn-Bo

Ne Tema npakTudeckoit paboTbI
4acoB
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1 | O3HakoMJICHHE C METOJIMKONU U3MEPEHHS TBEPIOCTH 2
110 metony bpunens u merony Pokseia.

2 | XapakTepuCTUKHU AUAarpaMMbl COCTOSTHUS JKEIe30 - 2
IICMCHTUT.

3 | 3akanka u oTiyck ctanu. Hopmanu3zanus 2

YIIEPOJUCTON CTAIIH.

4 | V3ydyeHne CTPYKTYpbl U CBOMCTB YyTr'yHOB 2

5 | 3yuenue CTpyKTYphl U CBOMCTB JISTUPOBAHHBIX 2
cTaien

6 | M3yueHue CTpYKTyphl M CBOMCTB IIBETHBIX CIJIABOB. 2

ITPAKTUYECKAS PABOTA 1

Tema: O3HaKoMJIeHHE ¢ METOAUKOI U3MepeHusl TBEPAOCTH o MeToay bpuness nu merony
PoxBenia

eab NpakTU4YECKOro 3aHATHS.

- MPUOOPETEHHUE MPAKTUUECKUX HABBIKOB 110 MCIIOJIb30BAHUIO IPUOOPOB IS OTIPEACICHHSI
TBEPJIOCTH METAJJIOB

- 3aKpeIIeHre HAaBBIKOB IO UCIIOIB30BAHUIO IIPHOOPOB

OO0yJaromuics T0JDKEH

YMETh:

- aHAIIM3UPOBATH CTPYKTYPY U CBOHCTBA MaTEPHAJIOB;

- CTPOUTH JUArpaMMBI COCTOSHUS IBOWHBIX CILIABOB;

- JaBaTh XapaKTEPUCTHKY CILIaBaM.

3HATH:

- CTPOEHHE U CBOWCTBA KOHCTPYKIIMOHHBIX U 3KCILTyaTAI[MOHHBIX MaTePHAIIOB, TPUMEHSIEMBIX TPU
PEMOHTE, SKCIDTyaTallMi U TEXHUIECKOM 00CITy)KUBaHUY;

- CYIIIHOCTH SIBJICHUH, MPOUCXOAIINX B MaTEpPHAlIaX B YCIOBHUSIX SKCILTyaTaI[IH H3CIIHS,;

- COBpPEMEHHBIC CITOCOOBI MOTYUICHHS MaTepUaiOB M U3ACIUNA U3 HUX C 3aJaHHBIM YPOBHEM
JKCILIyaTaIl[MOHHBIX CBOMCTB, CBAPOYHOE IPOU3BOJICTBO, TEXHOJIOTHYESCKHE MTPOIIECCHl 00Pa0OTKH.
OcBauBatorcsa ymeHus v 3HaHus B coorsercteuu ¢ @I'OC CIIO: OK 01, OK 02, OK4 — OK 06

Bpemsi BbInoTHeHHUsI: 2 aKaJIeMHYECKHUX Yaca

Coaepsxanue padoThbI:

O3HaKOMUTBHCA ¢ METOAMKON U3MepeHust TBEPIOCTH 1o MeToy bpunens u merony PokBemna
THI u TK (ctp. 11 — 15 y4. mocobue).

CriocoOHOCTE MeTasIa (CIuIaBa) COMPOTHBISATHCS BO3ICHCTBUIO BHEITHUX CHJI XapaKTEPHU3YeTCs
MEXaHUYECKHMU CBOHCTBaMHU.

HanpsbkeHue - BeTMYMHA HATPY3KH, OTHECEHHAS K SJIUHHUIIE TJIOMIA A TTOTIEPEYHOTO CEUCHHUS
UCTIBITYEMOTO 00pasia.

Jleopmarust - n3MeHeHrne GOpMbI U pa3MEPOB TBEPIOTO Teja MO BIUSHUEM

MPUIOKEHHBIX BHEITHUX CHII. Paznnyaror nedopManuu pacTsuikeHus /cxkarus, n3rubda, KpydeHus, cpesa.
Hx BO31CHCTBIE MOKET OBITH KOMOWHUPOBAHHBIM.

[Ipo4HOCTS - CIOCOOHOCTH MaTepraa CONPOTUBIIATHCS Pa3pyILIEHHIO MO IeiicTBUEM HArpy3ok. 1.
OIICHUBAETCS TIPeIesIOM MPOodHOCTH (0B, MIIa).

Yupyrocts - cmocoOHOCTh MaTepraia BOCCTAHABIMBATH MEPBOHAYAIBHYIO GOPMY U pa3Mephl Moce
cHsTHA Harpy3ku (o yn, Mlla).

[InacTUYHOCTD - CIIOCOOHOCTH MaTepualia IPUHUMATh HOBYIO (hOpMY M pa3Mepsl oA JeiCTBUEM
BHEIIHUX CHJI HE pa3pymasch [I1acTHIHOCTh XapaKTepU3yeTcsi OTHOCUTEIBHBIM YIUIMHEHUEM
(cyxenuem). / 6, % /.
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VY napHas BA3KOCTb - CHOCOOHOCTh MaTepraa COMPOTUBIATHCS JuHaMuuecKuM Harpyskam KC, M JTx/
M2.

Llnknuyeckas BA3KOCTD - CHIOCOOHOCTh MaTEPHAJIOB TMOTIOMIATh SHEPTHIO TIPU OBTOPHO—TIEPEMEHHBIX
(3HaKOIEpEMEHHBIX ) HArpy3Kax.

TBEPIOCTE - CITOCOOHOCTH MaTepHasa COMPOTHBIATHCS MPOHUKHOBEHHUIO B HETO JPYTOTO, OoJee
TBEpAOTO Tena. T. onmpenenstoT pasHBIMHU CIIOCOOaMH.

[To Merony bpuHenis B MOBEpXHOCTh MaTepralia BIaBIUBACTCA CTAIBHOW 3aKaJIEHHBIN

mrapuk auaMmerpom D mox neiicTBreM Harpy3ku P u mocie cHATHS Harpy3KH U3MepsieTcs TUaMmeTp
orneyarka d. Yucio tBépaoctu mo bpunemnio HB nogcunThiBaeTCs Kak OTHOIIEHHE HArpy3Kku P k
TUIOIA/IN TIOBEPXHOCTHU chepryecKoro oTneyatok M.

[Tonyuenue pesynpraTa no tabnuuam, HB< 450.

ITo meTomy PokBernia B mOBepXHOCTh MaTepralia BAABIMBACTCS aIMa3HBIN KOHYC C yTJIOM TIPH BEPIITHHE
120 ° i cranpHOM mapuk AuameTpoM 1,588mm. YcnoBHas Mepa TBEPAOCTH NPUHUMAETCS TITyOHHA
OTIIEYaTKA.

Uwucrno TBEpIOCTH, onpenenéHnoe MeronoM PokBerra, o6o3HadaeTcss HR 1 BeIpakaeTcst B YCIIOBHBIX
0e3pa3MepHBIX eIUHUIIAX.

Oo6opynoBanmue:

VY4eOHoe nocobue

Teepnomepsnr TII u TK.

Jlyna ¢ rpagyupOBaHHOM LIKAJIOM.

OO0pa31bl 4yTyHOB U CTaJIeH.

CrnpaBoYHBIC TaOIHIIBI.

KonTposabHbIe BONPOCHI:

Hazosute ornuuus tBepnomepos TIHI u TK.

JlaiiTe omnpeneneHne TBEPIOCTH.

CpaBnute metoabl bpunens u Poxsenna.

Jlaiite onpeneneHne NpoOYHOCTH.

UYro Takoe nepopmanus marepuana?

arONE

TpeGoBanus k 0TYETY 110 NPAKTHYECKO padore:

BeimonnenHast paboTta npeacTaBisieTcs mpenojaBaresto B pabouelt TeTpaay Uik TeTpaau 1is
BBITNIOJTHEHUS] PAKTUYECKUX paboT

Kpurepun onenuBanus:

«2» - 3a7]aHK€ HE BBINOJIHEHO;

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

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

«5» - BepHO 0(hopMIIEH OTUET U J1aHBl BCE OTBETHI

CnmcoK MCI0JIb3yeMOi JIUTEPATYPbI:
1.Mopsxos O.C. MarepuanoBeneHue: [ DIeKTpoHHbBIN pecypc]: yueonuk s crynentos CIIO / O.C.

MopskoB.- M.: U3narensckuii neHTp «Axanemus», 2017. - 288 c. - Pexum qocryma:
http://www.academia-moscow.ru/reader/?id=128149

INPAKTHYECKASA PABOTA 2

Tema: XapaKTepuCTHKHU JHATPAMMBI COCTOSTHUS 7KeJIe30 - HeEMEHTHT.
Henb mpakTHYECKOro 3aHATHSA:

3aKpeIJICHHE HABBIKOB 10 paboTe ¢ auarpammoii cocrosinus Fe — Fes C.
—  OOy4aromuiics T0HKeH

YMETh:

- aHaJIM3UPOBATH CTPYKTYPY M CBOWCTBA MaTEPHAJIOB;

- CTPOUTH TUArPaMMbl COCTOSIHUS IBOMHBIX CIIJIABOB;


http://www.academia-moscow.ru/reader/?id=128149
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- JlaBaTh XapaKTEPUCTHKY CILIaBaM

3HATh:

- CTPOCHUE U CBONCTBA KOHCTPYKIIMOHHBIX M AKCILTYaTAllMOHHBIX MaTEpPHAJIOB, MPHUMEHSIEMBIX TIPU
PEMOHTE, SKCILTyaTaIlii U TEXHUIECKOM 00CITyKUBAHUY;

- CYUTHOCTH SIBJICHUH, IPOUCXOJISAIINX B MaTEpPHaIaX B YCIOBUSAX IKCILTyaTaIlUK U3ICIIVS,

—  COBPEMCHHBIC CITOCOOBI TOIYUYCHUS MATSPUAIOB U M3/ICIHUIA U3 HUX C 33JJaHHBIM YPOBHEM
JKCILTyaTaIl[MOHHBIX CBOMCTB, CBAPOYHOE POU3BOJICTBO, TEXHOJIOTHYCCKHE ITPOLIECCHl 00Pa0OTKH
OcBauBarotrcs ymenus u 3Hanus B coorsercteuu ¢ ®I'OC CITIO: OK 01, OK 02, OK4 — OK 06

Bpemsi BbInoTHeHHUsI: 2 aKaJ[eMHYECKHX Yaca

Coaepsxanue padoThbI:

Huarpamm cocrosinust Fe — Fe 3 C npuMeHsIfoT [yist onpeiesieHs TSIIOBBIX PeXUMOB TEPMOOOPaOOTKH U
ropstaeit 00paboTKH maBiIeHHEM (KOBKA, IIPOKATKa, IITAMITOBKA), a B JINTEHHOM IPOU3BOCTBE IS
ompeJeNieHust tIul., YTO He0OXO0AUMO JJIsl HA3HAYCHUS PeKUMa 3aTMBKH XKHJIKOTO KEJIe30yTIICPOUCTOrO
criasa B opmy.

Xon padoThI:

1. CocTaBUTh TaOJIUILy TIPEBPAIICHUHN TI0 33JJaHHBIM JIUHHIM

NoNe | JIunus va Temnepatyp. CyurHocTtb Kpurnueckue
JuarpaMme MpEBpalllcHHE | IPEeBpALCHUN Touku

2. Onucats npeBpallleHys, poTeKarolre B cTaiu ¢ coaepxkanuem 0,8% C
NP OXJIKCHUH / HarpeBe.
3. Onmcath npeBpalieHus, TPOTEKAIOIINE B 10/ 32 IBTEKTUYECKHE UyTYHBI
NIPY OXJIAXKJICHUH / HAarpeBe.

KouTtpoabHbie Bonpochl:

1. Hailinute TOUKy 3BTEKTUKH Ha quarpamme. Jlaite el noHsTue.

2. JaiiTe NOHSITHE IBTEKTOUIHONW TOUKH.

3. [aiiTe MOHATHE CTPYKTYPHBIM OCTABIISIIOIAM CTAJIEN U YyTYHOB.
O6opynoBanmue:

° JIaGopaTopHble CTEHIBI.

TpeGoBanus k 0TYETY 10 NPAKTHYECKOH padore:
BeimonHeHHOE 3a7aHKe IPEACTaBIAETCS IPENOAABATENIO B paboUeil TeTpaay WiK TeTpaan A
BBITOJIHEHUS TPAKTHYECKUX PadbOT

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 J1aHBI BCE OTBETHI

CHucoK MCoJIb3yeMoii JUTepaTyphbl:

OcHoenble UCIMOYHUKU.

1.Mopsikos O.C. MatepuanoBejeHue: [ DNeKTpoHHbIN pecype]: yueOnuk s ctyaertos CI1O / O.C.
MopskoB.- M.: U3narensckuii neHTp «Akanemus», 2017. - 288 c. - Pexum qocryma:
http://www.academia-moscow.ru/reader/?id=128149

2.http://window.edu.ru



http://www.academia-moscow.ru/reader/?id=128149
http://window.edu.ru/
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ITPAKTUYECKASA PABOTA 3

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

esab NpakTH4eCKOro 3aHATHS:
- M3YyYCHUE BIHUSHUS TSPMUUICCKON 00pa0OTKHM Ha MEXaHUYECKHE CBOMCTBA KOHCTPYKIIMOHHOW U
MHCTPYMEHTAJIBHOU cTamneit.

—  OOyuaromuiics 10KeH

YMETh:

- aHAJIM3UPOBATH CTPYKTYPY ¥ CBONWCTBA MaTE€PHAJIOB;

- CTPOUTH JUArPaMMBbI COCTOSIHHS TBOWHBIX CIIABOB;

- JaBaTh XapaKTePUCTHUKY CIUIaBaM

3HATh:

- CTPOCHHE U CBOWCTBA KOHCTPYKIIMOHHBIX U SKCILTyaTAI[MOHHBIX MaTePHAIIOB, TPUMEHSIEMBIX TIPH
PEMOHTE, SKCIDTyaTalld U TEXHUIECKOM 00CITy)KHBaHUH;

- CYIIIHOCTB HBJ’ICHI/II\/'I, HpOI/ICXOI[HHII/IX B MaTCpI/IaJ'IaX B yCHOBI/IHX C-)KCHHyaTaHI/II/I HU3aCIIHA,

- COBpeMCHHBIC CHOCO6I>I HOHy‘-IeHI/ISI MaTepI/IaHOB u I/ISILCHI/II\/'I U3 HUX C 3aJaHHBIM ypOBHeM
IKCILIyaTal[MOHHBIX CBOMCTB, CBAPOYHOE POU3BOJICTBO, TEXHOJIOTHYESCKHE MTPOIIECCHl 00pabOTKH
OcpauBatrorcs ymeHus 1 3Hanus B cootsercteuu ¢ @I'OC CIIO: OK 01, OK 02, OK4 — OK 06
Bpemsi BbIoJIHEHHS: 2 aKaIeMUYECKHUX Yaca

Coaepsxanue padoThbI:

Tepmuueckas 00pabOTKa - TEIIOBOE BO3ACHCTBHE Ha METAJUIBI U CIUIABHI C IICNIbI0O H3MEHEHHUS UX
CTPYKTYPBI U CBOWCTB, COCTOSIIEE B HATPEBE /IO OMPEAEIIEHHON TEMIIEPaTyPhl, BBIICPKKE TPH ITOH
TEMIIEPAType ¥ MOCIEAYIONIEM OXJIAKICHUH C 33JaHHOM CKOPOCThIO. Pa3iuuaroT mpoMeKyTOUHYO U
OKOHYATEIILHYIO TEPMOOOPaOOTKY.

OcHoBHbIMU BuAamMu TO SBISIFOTCS OTKUT, HOPMaJIA3ALIMs, 3aKajKa U OTITYCK.

1. HapucoBarh nuarpaMmmy HHTEPBAJIOB 3aKaJOUYHBIX TEMIIEPATYP IS

YIJIEPOAUCTBIX CTaJIEH.

2.  OmpenenuTsb YCIOBHS 3aKAIKH JIJIS IOOBTEKTOUTHBIX M 3a3BTCKTOMTHBIX

CTajleH.

3. PaccMoTpeTh M 3apuCcOBaTh MUKPOCTPYKTYPHI YIIICPOJAUCTHIX CTaJIeH TTOCTe

3aKaJKU U OTIIyCKa:

a) KOHCTPYKIIMOHHAs cTajb (45);

0) uHCTpyMEeHTaIbHAas cTaslb (Y9A)

4. I3yunThb ¥ 3a11McaTh OPUEHTUPOBOYHBIE PEKUMBI UCCIEAYEMBIX CTalleH

(yaebHoe mocobwue ctp. 76 -77)

Oo6opynoBanme:
° YuebHoe rocodue.
° IInakatsl.

KoHTpoJibHbIE BONIPOCHI:

JlaTh onpeneneHue TePMHUIECKOM 00paOOTKH.
Ha3zoBute ycioBus 3aKaiku.

OO0bsacHuTE pas3iininA 3aKajIKi 1 HOpMaJIU3aluu.
Ha3zoBuTe BUABI U PEKUMBI OTITYCKA.

JlaTh NOHATHE MAPTEHCUTHOTO MPEBPALLEHUS.

asrLONE

TpedoBanus Kk 0T4ETY 10 MPAKTHYECKOH padore:

BrimonHenHas paboTa mpecTaBisieTcs npenojaBaTesio B pabouel TeTpaau Wiu TeTpaau Jis
BBITMIOJTHEHUSI TPAKTUYECKUX paboT U T.1I.

Kpurepun onenuBanus:

«2» - 3aJlaHKE HE BBIIIOJIHEHO;

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

«4» - BepHO 0OpMJIEH OTYET U JJAaHO 2 OTBETA;
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«5» - BepHO 0pOpMIICH OTUET U JAaHBI BCE OTBETHI

CnucoK UCIOoJIb3yeMOM JIUTEePaTyphl:

1.Mopsixos O.C. MarepuanoBeneHue : [DeKTpoHHbIH pecypce]: yueOnuk mis ctyaentoB CI1O / O.C.
Mopskos.- M.: U3narensckuii 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.

eap NpakTH4eCKOro 3aHATHS:
- M3y4eHHE CTPYKTYPHI ¥ CBOHCTB UyTyHOB

—  OOyuarouuics 10KeH

YMETh:

- AHAJIM3UPOBATh CTPYKTYPY U CBOWCTBA MaTePHAJIOB;

- CTPOUThH JUArpaMMbl COCTOSHUS IBOMHBIX CILJIABOB;

- JlaBaTh XapaKTePUCTUKY CILIaBaM

3HATh:

- CTPOCHHE U CBOWCTBA KOHCTPYKIIMOHHBIX U 3KCILTyaTal[MOHHBIX MaTePHAIOB, TPUMEHSIEMBIX TIPU
PEMOHTE, SKCILTyaTallii U TEXHUYECKOM 00CITyKUBaHUY;

- CYIIHOCTb SIBJICHHI, IPOUCXOAIINX B MaTepHaax B yCIOBUAX DKCILTyaTAINN H3IEIUS;
— COBPEMEHHBIE CIIOCOOBI MONTYYECHUS MATEPUAIOB U M3ACIMHA U3 HUX C 3aJaHHBIM YPOBHEM
IKCIUTYaTAIIMOHHBIX CBOMCTB, CBAPOYHOE MPOU3BOJICTBO, TEXHOIOTHIECKUE MPOIECChl 00pabOTKU
OcBauBarorcs ymenus u 3aanus B coorsercteun ¢ ®I'OC CITIO: OK 01, OK 02, OK4 — OK 06
Bpems BoInoJsiHeHus: 2 aKaJeMUYSCKUX Yaca

Coaepsxanue padoThbI:

1. PaccmoTpuTe U 3apHucyiiTe MUKPOCTPYKTYPBI CEPBIX UyT'YHOB C Pa3INYHON METAJNINYECKOM
OCHOBOI:

a) MEePIINTHOM;

b) (beppuTHOI;

C) (beppUTO-NIePIUTHOM.

2. Paccmotpute u 3apucyiiTe MUKPOCTPYKTYpbl KOBKAX 4yT'YHOB.

3. PaccmoTtpuTe u 3apucyiiTe MUKpPOCTPYKTYPY BBICOKOIIPOYHOTO YyT'YHA.

4, Onumute cBoiicTBa uyryHoB Mapok CU 24 (ta6um. 33), KU 33— 8 (tabum. 35),

BY 60- 2 (tabmn. 38),

5. Odopmure obu1yro Tadbmuiy:
Ne Hanmenosanue Mapka MexaHn4yeckue cBONCTBa dopma Mertannuueckas
[INe | wyryna YyyryHa rpadura OCHOBa

Os 5 HB
1 cephli
2 KOBKHH
BBICOKOIIPOYHBIN
3

OobopynoBanue:
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o YuebHoe nmocobue

. MuKpockor.

o Mukpouuiu@sl 4YyryHOB.

. Huarpamma cocrosinus “Fe — Fes C «.

KoHTposbHbIE BOPOCHI:

HazoBute oTimuuns OeNbIX U CEphIX YYT'YHOB.

Kak nony4aror KoBKuii yyryn?

Haiigure Ha quarpamme coctosiaust Fe — C 06acTh 4yryHOB.
Kak nosy4yaroT BBICOKOITPOUHBIA YyTyH?

HazoBute MeTaimmyeckue OCHOBBI YyTYHOB.

arONE

TpeGoBanus k 0TYETY 110 NPAKTHYECKOH padore:

BeinonnenHnas pabota npeacraBisieTcs npenojaBaresto B pabouelt TeTpagu Uil TeTpaau 1
BBITNIOJIHEHUSI IPAKTUYECKUX paboT U T.II.

Kpurepun oueHuBanmsi:

«2» - 3a7jaHe HE BBIOJIHEHO;

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

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

«5» - BepHO 0(hopMIIEH OTUET U J1aHbl BCE OTBETHI

CHuCcOK MCOJIb3yeMoii JUTEePaTyPhbl:
1.Mopsxos O.C. MarepuanoBenenue: [ IeKTpoHHBIN pecypc]: yueoruk 1 cryneatos 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 CTaJIeH.

Heanb npakTUYecKOro 3aHsITUS:
W3YyYEHUE CTPYKTYPHI M CBOMCTB JISTHPOBAHHBIX CTaJIeH U BIHMSIHAE TEPMOOOPAOOTKA Ha UX
MEXaHUYECKHE CBOMCTBA.

—  OOyuatomuiics T0MHKeH

YMETh:

— AHAJIM3UPOBATh CTPYKTYPY U CBOWCTBA MaTePHAJIOB;

— CTPOMUTH JUArpaMMBbI COCTOSHUS JIBOHHBIX CILJIABOB;

— JlaBaTh XapaKTePUCTUKY CILIaBaM

3HaTh.

- CTPOCHHE U CBOWCTBA KOHCTPYKIIMOHHBIX U 3KCILTyaTAI[MOHHBIX MaTePHAIIOB, TPUMEHSIEMBIX TIPU
PEMOHTE, SKCIDTyaTallid U TEXHUIECKOM 00CITyKUBaHUY;

- CYUTHOCTH SIBJICHUH, IIPOUCXOJISAIINX B MaTEpPHaIaX B YCIOBUAX IKCILTyaTaI[UK U3ICIS,

— COBPEMEHHBIE CITOCOOBI TIOYYCHUS MAaTEPUAIOB U U3/ICIHIA U3 HUX C 33J]aHHBIM YPOBHEM
AKCIUTYaTallMOHHBIX CBOMCTB, CBAPOYHOE MPOHU3BOJICTBO, TEXHOJIOTUIYECKHUE TIPOIIECCH 00pa00TKU
OcBamnBarorcst ymeHus u 3aanus B coorsercteun ¢ ®I'OC CITO: OK 01, OK 02, OK4 — OK 06

Bpems BoInoJiHeHUs: 2 aKaJeMUYSCKUX Yaca

Coxaepsxanue padoThI:

H3yunte MUKPOCTPYKTYPBI JICTUPOBAHHBIX CTAJICH, IPOAHATU3NPYHTE BIUSIHHE TEPMOOOPAaOOTKH Ha UX
MEXaHUYECKHE CBOMCTBA.

1. N3yunte u 3apucyiiTe MUKPOCTPYKTYpbI JIESTHPOBAaHHBIX KOHCTPYKIIMOHHBIX CTaei
CJEeYIOIUX MapoK:
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a) 40X, a) (mepnutHBIHA Ki1ace); 6) 18X2H4BA (MapTeHCHTHBIN KJacc);
B) P18 (kapOumusrii knacc); 1) X18H9 (aycTeruTHBIH Ki1acc);
1) 3X13 (peppuTHslii Kacc).

2. CocraBe Tabnuily MEXaHUYECKUX CBOMCTB 3apHCOBAHHBIX CTaJIel MOCie UX TEPMUUYECKON
obpabotku (Tadi. 28 — 32):
Ne Pexum MukpocTpyKkTypa MexaHnueckue CBOKMCTBa
No | Mapka | Knacc TEPMUYECKON | cTain
CTaIH 06paboTKH OB, 3, % HB
MIla
Oo6opynoBanme:
. YyeOHoe nmocobue
. Mukpockor.
. Mukponutudsl.
KonTposabHbIe BONPOCHI:
1. Knaccudumupyiite ierupoBanHbIe CTIH 110 HA3HAYEHUIO / CTPYKTYpe.
2. HazoBute pesxuMbl TepMOOOPAOOTKH.
3. Knaccudumupyiite ierupoBaHHbIe CTAJIH MO MPOIEHTHOMY COIEPKaHUIO JISTUPYIOLIHX
3JIEMEHTOB.
4. Kak nerupyromue 31eMeHThI BIUAIOT Ha CBOMCTBaA cTanen?
5. Uem cTanu OTIMYAIOTCS OT YyT'YHOB?

TpeboBanusi K 0TYETY 1O JIadopaTopHOM padoTe:
BoinonnenHas pabota npecTaBisieTcs MpenojaBaTeio B padoueil TeTpaay Wi TeTpaau s
BBITIOJTHEHHS PAKTUYECKUX PaboT.

Kpurepun onenuBanus:

«2» - 3aJJaHK€ HE BBINOJIHEHO;

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

«4» - BepHO 0pOpPMIIEH OTUET U JAaHO 2 OTBETA;
«5» - BepHO 0(hopMIIEH OTUET U JIaHbl BCE OTBETHI

CnMcok MCoJIb3yeMOoi JIUTepaTyphbl:

1.Mopsixos O.C. MarepuanoBeneHue : [DIeKTpoHHBIN pecypc]: yueOnuk amns crynenros CIIO / O.C.
MopsixoB.- M.: Uznatensckuit ieHTp «Akamemus», 2017. - 288 c. - Pexxum goctyna:
http://www.academia-moscow.ru/reader/?id=128149

ITPAKTUYECKAS PABOTA 6

Tema: M3ydyenune CTPYKTYPbI M CBOICTB IIBETHBIX CIJIABOB.

Iean MPAKTHYECKOrO 3aHSITHA:

- H3y4YeHHE CTPYKTYPHI M CBOMCTB IIBETHBIX CIUIABOB U UX CBOMCTBA;

- 3aKpETUICHUE METOIUKHU OTPEICICHUS CTPYKTYPbI U CBOWCTB I[BETHBIX CIIJIABOB
—  OOy4aromuiics T0HKeH

YMETh:

- AHAJIU3UPOBATh CTPYKTYPY U CBOMCTBA MaTE€pPUAJIOB;

- CTPOHTH THArPAMMBbI COCTOSIHHSI JIBOMHBIX CILJIABOB,;

- JIaBaTh XapaKTEePUCTHKY CIUIaBaM

3HATh:
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- CTPOCHHE U CBOWCTBA KOHCTPYKI[HOHHBIX U SKCILTYaTallHOHHBIX MAaTEPUAJIOB, IIPUMEHSIEMBIX ITPU
PEMOHTE, IKCIUTyaTalluH 1 TEXHHYECKOM 00CITyKHBaHHH;

- CYILLIHOCTb SIBJICHUI, IPOUCXOIAIINX B MaTepUalaxX B YCIOBUSIX IKCIUTyaTallH H3/ICIIHNS;

— COBPEMEHHBIE CIIOCOOBI MOTYYCHHUS MATEPHUAIIOB M M3/ICIINIl U3 HUX C 3aaHHBIM YPOBHEM
9KCIUTYaTallMOHHBIX CBOMCTB, CBAPOYHOE MPOU3BOICTBO, TEXHOJIOTUUECKUE POLIECCHI 00pabOTKU
OcBauBarotcs ymenus u 3Hanus B coorsercteuu ¢ ®I'OC CITIO: OK 01, OK 02, OK4 — OK 06
Bpemsi BbINOJITHEHHSI: 2 aKaJIEMHYESCKUX Yaca
Conep:xanue padoThbl:

AHTHPUKIIMOHHEIE CIIABBL - 3TO MAaTEPHAIIBI, COCTOSIINE U3 IUIACTHYECKO# ocHOBHI (SN, Pb, Al,
pactBopsr: Sn B Cu, Sb u Cu B Sn, Sbu Sn B Pb, NaB Pb) u tBEépabIX BRitOUeHMi ( Zn, Cu, Sb u
xuMudeckux coequuenmii: Cu3Sn, CuAl2, SbSn, Pb3Ca ) , paBHOMEPHO pacCesHHBIX B MATKOM OCHOBE.

[Tocme mprpaOOTKK 1 YaCTUIHOM fieopMaIiii MATKOW OCHOBHI B HEH 00pa3yroTcs yriryOneHus,
CIIOCOOHBIC yIeP)KUBATh CMa3Ky, HEOOXOJMMYIO JIISi HOPMAIIbHOM paboThl COSTUMHEHHUSI.

B 3aBrcUMOCTH OT yCII0BHI pabOThI BKJIAIBIIICH MOIIMITHUKOB IPUMEHSIOTCS CICTYIOIINS
aHTU(PUKIIMOHHBIE MaTEepPHaJbl: a) CIUIaBbl Ha OcHOBe Fe - anTudpukunonssi uyryn (AUC-1, AUB-1,
AUK-2) u metamnokepamuka (3kene3o - rpadut); 0) cruIaBbl HA METHON OCHOBE - OPOH3BI; B) CIUIABBI HA
ocHoBe Al (¢ Sh, Cu u Mg - CAM, AO20-1, AO9-2); r) Oenbie MOAMIUITHUKOBBIC CIUIaBbI HA OCHOBE
onoBa wi ceuHIA - 0a60uTH (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 N3YUYEHHBIX CIUIABOB, YKa3aB MX IPOMBIIIICHHOE Ha3HaueHue (Tabi. 39 —
45).

Pacmmmdpyiite mapku cnenyrommux 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:

JlabopaTopHble CTEH/IBI.

VYyebHoe nocobue
Mukpockorr.

Muxkpouutndsl IBETHBIX CIIJIABOB.

KoHTpoJibHbIE BONIPOCHI:

Kaxkue crijaBbl OTHOCST K IIBETHBIM?

Hatite nmonsTue natyHu / OpoHse.

HazoBute oTinunuuns 1eopMUpyeMBbIX U TUTSHHBIX CIIJIABOB.
JatiTe morsTHe 6a00UTaM.

HazoBuTe rpyribl aHTUQPUKIIMOHHBIX MaTEPHATIOB.

TpeGoBanus k 0TYETY N0 NPAKTHUYECKO# padore:

BeimonnenHast paboTta npeacTaBisieTcsl mpenojaBaresto B paboueit TeTpaay Uik TeTpaau 1is
BBITMIOJTHEHUS PAKTUYECKUX paboT.

Kpurepun onenuBanus:

«2» - 3aJ]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 J1aHBI BCE OTBETHI

Cnucok MCNoJIb3yeMoi JIUTepaTyphbl:

1.Mopskos O.C. MarepuanoBeneHue: [ DIeKTpoHHBIN pecypc]: yueonuk s crynentos 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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4.2. 3apanus I NPOMEKYTOYHOM aTTeCTAllUH
ITEPEYEHD
BOIIPOCOB TSI TOJATOTOBKH K 3K3aMeHy 1o yueOHoi nuciuminae OI1.04 MarepuanoBenenue
JU1s oOydarommxcs 1o cnenuaibHocT 26.02.03 CynoBoxaeHue

CTpoeHue U CBOWMCTBA METAJLIIOB.

Turbl KPUCTATUIMYECKUX PEIIETOK METAJIOB.
AmtoTponuieckre MoAH(UKAIIIH JKee3a.
MexaHndecKre CBONCTBA METAJIIOB.

Onpenenenre TBEPAOCTH METAIIIOB.

Wcnbrtanus MarepuanoB (Ha MPOYHOCTH U TBEPAOCTB ).
OCHOBHBIC IIOHATHS O CILIaBax.

Bupgsr cinaBos.

[Ipocreiinive 1uarpaMMsbl IBOMHBIX CILIABOB.

10 Ipocreiimue guarpaMMbl IBOMHBIX CILIABOB.

OO ~NOOT~WNPEF

11 Jimarpamma cocTosiHuS kKeNe30-HeMEHTHT (00IIas XapaKTepHCTUKA).
12 KoMIOHEHTBI eNe30yriIepoyucThiX CILIABOB.

13 CrpykTypHBIE COCTABIAIOIIME KETE30YTIEPOIUCTHIX CILIABOB.

14 Bunpr TepMo06pabOTKH.

15 Tepmoo6paboTka. OTsxwr.

16 TepmoobGpaboTka. 3akaka.

17 TepmooGpaborka. OTmyck.

18 Xumuko-Tepmuueckas 06paboTKa CTAIM.

19 Vrneponucteie cTanm 0OBIKHOBEHHOTO KAauecTBa.

19 Yraepoaucteie HHCTPYMEHTAIBHBIE CTANIH.

20 YriepoaucTsie crieluagbHbIe CTalu (TIOJIYYeHHE, COCTaB, TPUMEHEHHE).
21 JlernpoBaHHbIE KOHCTPYKLIMOHHBIE CTAJIH.

22 JlerupoBaHHbIE HHCTPYMEHTAJIbHBIE CTAIH (IIOJIyY€HUE, MAPKUPOBKA).
23 JlerupoBaHHBbIE CIIEUAJIBHBIE CTAIIH.

24 benble 4yryHbl (XMMHUUYECKUN COCTaB, IPUMEHEHUE).

25 Cepbl€ 4yT'yHBI.

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

27 BBICOKOIIPOYHbIE YYT'YHBI (TI0JIy4e€HHE, MapKUPOBKA, IPUMEHEHHUE).
28 Menp u e€ criaBbl (IIOJIy4eHUE, MapKUPOBKA, IPUMEHEHUE).
29 Menpb 1 e€ cruiaBbl (IPYMIbI, CBOWCTBA, IPUMEHEHHE),

30 CrnaBsl Meau (TpyIIIbl, COCTaB, MApKHPOBKA).

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

32 ANOMUHMIH U €ro criaBbl (CBONCTBA, MAPKUPOBKA, IPUMEHEHHE).
33 AJIIOMUHHEBBIE CILIABHI.

34 AHTUQPUKIIMOHHBIE MAaTEPUAIBI.

35 Koppo3sust MmeTanios.

36 3ammTa METaIIOB OT KOPPO3HH.

37 IlonuMmepsl, MOTy4YeHHbIE MOJUKOHICHCAuEeH (IPUMEHEHNE).

38 Ilosumepsl, TOTy4YaeMblie MOJIUMEPUALIUEH.

39 Pe3nHOBBIE ANEKTPON30JIALIMOHHBIE MAaTEPUAIIBI.

40 ITopomkoBbIe MaTeprabl.

41 KoMIo3uIMOHHbIE MaTepualibl (COCTaB, CBOICTBA, IPUMEHEHHUE).



