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COI''TACOBAHO YTBEPXJIEHO

3amecTUTelb JUPEKTOpa 110 yuyeOHO- Jupekrop benomopcko-OHemxckoro
METOHYeCKOH U BocIATaTenbHO paboTe dunnana «I'YMP® umenn anMupana
Benomopcko-Onexckoro ¢pmmana «"'YMPD 0. Makapoa»
umend anmupaina C.O. MakapoBa» e
«;‘,”l:"; ) )/,f/n i A.B. Bacwibes
Y JI.M. Karopuna
VL. 06 2025

/(7 fyorcer 2025

OJ1OBPEHO
Ha 3ace/IaHHH METOANYECKOro coBeTa
benomopcko-Onexckoro dumrana «'YMP®D
umenn ayimupana C.0O. Makaposa»

TIpotokon ot /6 .06 2025 Ne 7/

[Mpencenarens _['-'U "0/ C.H. MaprreiHoBa

PA3PABOTYUKMU:

boOrieBa Ceetnana BiiaguMupoBHa — npernoaBaTeib MEXaHUKU U MHKEHEPHOU Tpaduku,
npezacenareab oomenpodeccnoHaNbHBIX TUCIHUIUIMH benomopcko-Onexckoro prmana ['BOY
BO «I'YMP® umenu anmupana C.O. MakapoBay.

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

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

KoMIeKT KOHTPOJBbHO-OLIEHOYHBIX CcpeAcTB 1o YyueOHo#l aucuuminune OI1.04
MarepuanoBenenue pa3pabotaH B coOoTBeTcTBUH ¢ DeaepaibHbIM  rOCYIapCTBEHHBIM
0o0pa3oBaTeNIbHBIM CTAaHJAPTOM CpeqHero npodeccuoHanbHOro obpaszoBanus (nanee - GI'OC
CIIO) mo cneuuanbHOCTH 26.02.05 Dkcrutyatanusi CyJOBBIX SHEPreTHYECKUX YCTaHOBOK,
YTBEP)KJIEHHOTO IpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit deaepauuu oT
12.12.2024 r. Ne 873 (3apeructpupoBat B Muntocte Poccun ot 21.01.2025 r. per. Ne 80986), u
¢ yuerom TpeboBanuii MK IIJJHB mo cnemmamsnoctu 26.02.05 Dxcrutyatanusi CyZOBBIX
SHEPreTUYECKUX YCTAaHOBOK, MpodeccuoHanbHbM cTaHgaptoM 17.107 «MexaHuk cyIqoBOIY,
YTBEPKJIECHHBIM IIpUKa3oM MuHHUCTEpPCTBA Tpyda M COLMAaIbHOM 3amuThl Poccuiickon
®eneparun ot 07.09.2020 r. Ne 5761 (3apeructpupoBad MuHHCTEpCTBOM FocTUlIMU Poccuiickoit
Oeneparn 25.09.2020, per. Ne 60030), mnpumepHOil 00pa3oBaTENbHON MPOrpaMMOi
rocynapctseHHoro peecrpa IIOII, ¢ yuérom Crpaterun pas3Butus BocnuTaHus B Poccuiickoit
®enepaunn Ha nepuon 10 2030 rona, npuMepHO NPOrpaMMbl BOCITUTAHMS.
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COJIEP’)KAHUE

MACIIOPT KOMILIEKTA KOHTPOJIbHO-OLIEHOUYHBIX
CPEJICTB
KOJIUPUKATOP OLIEHOYHBIX CPEJCTB

CAUCTEMA OILEHKH OBPA3OBATEJBHBIX JOCTHXXEHUHA
OBYUYAIOHIUXCH 110 KAXKIOMY OUEHOYHOMY CPEACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHUAJIOB JJISI
OLEHKH YCBOEHHUSI PABOYEIl TPOTPAMMBI YUYEBHOM
JUCHUTINHBI
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1. HACIIOPT KOMIUVIEKTA KOHTPOJIBHO-OHEHOYHbBIX CPEICTB
IO YYEBHOM JUCITATIIMHE

OI1.04 MarepuaJjioBeieHHe
1.1. Ob6acTh NpUMEHEHUS] KOHTPOJILHO-0Il€HOYHBIX CPEICTB

KontponsHo-onienounbie  cpeacta (KOC)  sBnstoTcs  4acTbl0  HOPMAaTUBHO-
METOJMYECKOT0 OO0ECIeYeHUs CHUCTEMbl OLIEHMBAHMS KaueCTBAa OCBOCHHS OOYJarOIUMHUCS
MIpOrpaMMbl MOJATOTOBKHM CHELMAJIUCTOB CPEJHEr0 3BEHa 1Mo creuuanbHoctd  26.02.05
DKCIUTyaTanusi CyJOBBIX SHEPreTHYECKHX YCTAaHOBOK M OOECIEYMBAIOT IMOBBIIICHHE KavyecTBa
00pa3oBaTeILHOTO MPOIIeCca.

KOC no yueOHOI nucnuminHe MpeAcTaBisieT cO00N COBOKYIMHOCTbh KOHTPOJIUPYIOLIUX
MaTepHalIOB, TPEAHA3HAYCHHBIX [UII WM3MEPEHHS YPOBHS JIOCTH)KCHHUS OOydJaromuMmcs
YCTAHOBJIEHHBIX PE3YJIBTATOB OOYyUEHHUS.

KOC no yueOHONH IOUCHMIUIMHE MCIOJb3YETCS HPHU IMPOBEIEHUU TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH ¥ ITPOMEKYTOYHOM aTTeCTAIli 00yJYaroIuXCsl B BHJIE SK3aMEHa

1.2. Ppe3yabTarhl 0CBOCHHUS AUCHUILIMHBI, MOAJIEKALIHE IPOBEPKe

Kon Popmy:1upoBKka 3HaHusl, yMeHUSs !
OK KOMIIeTeHIN
OK 01 | Boibupatb ciocoOsl penieHust | YMeHus:
3ama4 npodeccuoHaIbHON pacro3HaBath 3a/1a4y W/Wid MpodiieMy B MPodeCCHOHATEHOM
eI TeTbHOCTH W/WJTM COIMATBHOM KOHTEKCTE, aHAIIM3UPOBATh U BBIACIATE €€
MIPUMEHUTENBHO K Pa3JUYHbIM | COCTaBHEIE YACTH
KOHTEKCTaM OTIPENeNTh dTANbl PEIICHUS 3aJa4H, COCTABIATD IUIAH ICHCTBHS,
peamn30BBIBATH COCTABJICHHBIH IIJIaH, ONMPENENATh HEOOXOIUMBIE
pecypchl

BBISBJIATH U 3P PEKTUBHO UCKATh MH()OPMAIHIO, HEOOXOIMMYIO
JUISL pEIICHHS 3a]]a91 H/WJIH TIPOOIIEMBI

BJIAJIETh aKTYaJIbHBIMU METO/IaMU pa0oThI B TPOQeCcCHOHATLHON
W CMEeXHBIX chepax

OIICHUBATD PE3yJIbTAT ¥ MOCICACTBUS CBOUX JCHCTBUN
(caMOCTOSTEIIEHO HJIN C IIOMOIIBI0 HACTABHUKA)

3uanus:

aKTyaJbHBIA TPO(ECCHOHANBHBINA U COITMANBHBIN KOHTEKCT, B
KOTOPOM IIPUXOJUTCSA paboTaTh U JKUTh

CTPYKTYpa IIIaHa JUIsl pelIeHHs 3a1a4, alTOPUTMBI BBITIOIH CHUS
pabot B npohecCrHOoHATHHON M CMEKHBIX 001aCTIX

OCHOBHBIE ICTOYHUKH HHPOPMALIUH U PECYPCHI UTS PELICHHS
3a/1a4 W/WiH mpo0IieM B PO ecCHOHATEHOM W/UITH COLUaTbHOM
KOHTEKCTE

METOJTBI paboTHI B MpoecCHOHATBFHON U CMEXHBIX chepax

MOPSIIOK OLIEHKU PE3yJbTaTOB PELIeHUs 3a1ad
npodeccHOoHaIbHON ASSITENbHOCTH

OK 02 | Hcnonb3oBaTh COBPEMEHHBIE | YMEHHS:

CpencTBa IOKCKa, aHaJIM3a ’ ONpeNeNATh 3a1a41 ISk HOMCKa HH(OPMAIINH, TUIAHUPOBATh
UHTEepIpeTaluy HHPOPMAILIUY, | TPOIECC MTOUCKA, BBIOUPATh HEOOX OMMBbIE HCTOUHHKH

1 nHGOpPMaIOHHBIS nHhopMaIn

TEXHOJIOTUH JUISL BBIIOTHEHUS | BBIAENATH HANOOJIEE 3HaYMMOE B NlepeyHe nHOopMaLuH,
3a/1a4 MpoQeCcCHOHANBHON CTPYKTYPHPOBATh NOITy4aeMyro HH(GOpMaLnio, opopMIIsTh
JeATeIbHOCTH pe3yIbTaThl HOMCKA

OLCHUBATDH MPAKTUYCCKYIO 3HAUYMMOCTD PC3YyJILTATOB IMTOUCKA




5

IMPUMCHSITH CPEACTBA I/IH(i)OpMaL[I/IOHHI)IX TCXHOJIOT UM I
PCIICHU HpO(beCCI/IOHaHI)HI)IX 3aga4

UCIIONIb30BATh COBPEMEHHOE MPOrpaMMHOE 00ecIiedeH e B
poheCCHOHANTBHON IeITETbHOCTH

UCIIONIb30BATh PA3IHYHBIC IU(POBBIC CPEIACTBA IS PEIICHHUS
npod)eCCHOHATBHBIX 3a1a4

3HaHus:

HOMCHKJIaTypa I/IH(bOpMaHI/IOHHBIX HNCTOYHUKOB, IIPUMCHACMBIX B
poeCCHOHANTBHOMN JEATENLHOCTH

IPUEMBI CTPYKTYPUPOBaHHS HHPOPMAIIH

(dhopMmat ohopMIICHUS PE3YIIHTATOB TIOMCKA HH(POPMAIUN

COBpEMEHHEBIE CPEJICTBA M YCTPOicTBa HHPOPMATH3AIINH,
TOPSIIOK WX IIPUMEHEHHSI 1

porpaMMHoOE 00ecIeueHrEe B TPOGECCHOHABHOM JISITEIbHOCTH,
B TOM 4YHCJIE IIU(PPOBBIC CPEICTBA

OK 04 | DddekruBHO YMeHust:
B3aMMOJIECHCTBOBATH U OpraHM30BbIBATh PA0OTY KOJUIEKTHBA M KOMaH IbI
paboTaTh B KOJJIEKTUBE U B3aMMOJICHCTBOBATH C KOJUIEraMU, PYKOBOJICTBOM, KIIMEHTAMU B
KOMaH/Ie X0J1e PO eCcCHOHATHLHON eI TEIIBHOCTH
3HaHmus:
IICUXOJOTHYECKHUE OCHOBHI ACATCIIBHOCTH KOJIJICKTHUBA
TICHXOJIOTHYECKUE OCOOCHHOCTH JJMYHOCTH
OK 05 | OcyIiecTBIATh YCTHYIO U Ymenust:
NMHUCbMCHHYIO KOMMYHUKAIIUIO TpaMOTHO H3JiaraTb CBOU MbICJIN U Oq)OpMHHTB JHOKYMEHTHEI 110
Ha TOCYZapCTBEHHOM SI3BIKE npodecCHOHATLHON TEMaTHKE Ha TOCYIAPCTBEHHOM SI3bIKE
Poccniickoin Denepanuu ¢ TPOSIBIISATH TOJICPAHTHOCTH B paO0YeM KOJIICKTUBE
y4eToM 0cobeHHOCTelH 3HAHMS:
COLKMAJIBHOIO U KyJIBTYPHOT'O npaBwiia 0hOpMIIEHUSI JOKYMEHTOB
KOHTEKCTa IIpaBHJIa IIOCTPOCHHUS YCTHBIX COOOIICHUI
0COOEHHOCTH COITMATHHOTO M KYJIBTYPHOTO KOHTEKCTa
OK 06 | IIposBnsiTH TpaXkIaHCKO- YmMmenust:

MATPUOTHUYECKYIO TO3ULIHIO,
JIEMOHCTPUPOBATh
OCO3HaHHOE ITOBEICHUE Ha
OCHOBE TPaAULIMOHHBIX
POCCHIICKUX TyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH, B
TOM YHUCJIE C yYETOM
rapMOHHU3aLNN
MEKHAIIMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOUICHU, IPUMEHSTh
CTaHJapTHI
AHTUKOPPYNLIUOHHOTO
MIOBEJICHUS

MPOSABJIATH I'PAXKIAAHCKO-TATPHUOTUYCCKYIO IMO3UINIO

JAEMOHCTPUPOBATH OCO3HAHHOC ITOBECACHUE

ONHCHIBATh 3HAYMMOCTH CBOEH CIEIIHAIbHOCTH

NPUMCHSATH CTAHAAPTHI aHTUKOPPYHNIIMOHHOI'O IMTOBECACHU S

3uanus:

CYIITHOCTh TPaKJaHCKO-TATPUOTHYECKON TO3HUIIHU

TPaJAUIIMOHHBIX OOIIEYEIOBEYECKIX [IEHHOCTEH, B TOM YHCIIE C
Y4eTOM TapMOHU3AINH MEKHAIMOHATIBHBIX U MEXPETUTHO3HBIX
OTHOIIIEHUN

3HaYMMOCTh PO(EeCCHOHATBHOM NS TENBHOCTH 1O
CHEUAIBHOCTH

CTaHJAapPThl AHTUKOPPYILIMOHHOTO MTOBEACHUS U MOCIEICTBUS €ro
HapyILLEeHUs

2. KOOU®UKATOP ONEHOYHBIX CPEJICTB

OyHKIMOHAIBHBIN ITPU3HAK
OLICHOYHOT'O CPEJCTBA
(T KOHTPOJILHOTO 3a/IaHUS)

Mertona/popma KOHTPOIIS

KontponbeHast paboTa,

HHIUBUAYAJIIbHOC JOMAIIHCC 3aJIaHucC,

Pacuérnas 3anaqa nabopaTopHas pabora, MIPaKTUYECKHE 3aHATHS,
Qg depeHInpOBaHHBIN 3a4€T, SK3aMEH
IIpakTnueckoe 3aaHue JlaGopatopHas pabora, MIPaKTUYECKHE 3aHATHS,
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Qg depeHInpOBaHHBIN 3a4ET, SK3aMEH

TecT, TecTOBOE 3a/1aHNe TectupoBanue, muddepeHIUPOBAHHBIN 3a4€T, YIK3aMEH

Y4eOHBI MPOEKT, UCCIECIOBATEIILCKHA, 00yJalOIINiA, CEPBUCHBIH,

IIpoexTHOE 3a1aHnE o N o
COMAJIbHBIM TBOPYCCKNH, PCKIAMHO-TIPC3CHTAIMOHHBIN

DneMeHTbl 3HaHUN U YMEHUH

Pe3ysbTarhl 00yuyeHHs1 (0CBOEHHbIE YMeHHsl, YCBOEHHbIE 3HAHUS)

OCBOCHHBIC YMCHUSA

V1. aHanu3upoBaTh CTPYKTYPY U CBOMCTBA MaTepHaJIOB;

V2. cTpouTh AMarpaMMbl COCTOSIHUSI IBOMHBIX CILIABOB;

V¥3. naBaTh XapaKTEpPUCTHUKY CILIABAM;

YCBOCHHBIC 3HAHHUA

31. cTpoeHue U CBOWCTBAa MaTepUajIoOB, IPUMEHSIEMBIX MPU IKCIUTyaTallud U pEMOHTE 000py10BaHUS
cyJHa

32. CYIIHOCTH SIBJICHUH, MPOUCXOAIINX B MaTepuasax Mpu IKCILTyaTaliui 000pyA0BaHUs CyIHA,

33. coBpeMEHHBbIE CMOCOOBI TMOJYYCHHS] MATEPHAIOB C 3aJaHHBIM YPOBHEM OKCILTyaTallHOHHBIX
CBOMCTB;

34. TeXHOJIOTHYECKUE IPOLECChl 00paOOTKU MaTEpUAIIOB;

Pacnpenenenue TUIOB KOHTPOJIBHBIX 3aJJaHUI MO AJIEMEHTaM 3HAaHUWA U YMEHHI

CopepxaHue yueOHOTO MaTepHralia Twun KOHTPOJIBLHOTO 3aTaHUS
0 TIporpaMmme yueOHOH Vi | V2 |V3 |31 32 33 34
JUCIUILTAHBI

Tema 1.1 1P OK

Martepuanbl U UX KjIacCUpUKaIsI

Tema 1.2 I1P

ATOMHO-KPUCTAIITUYECKOE
CTpOEHHE BellecTBa. MeToabl
UCCIIeIOBAHUS

Tema 2.1 I1P
OcCHOBHBIE CBEAECHHUS O
Ha3HAUYEHMH U CBOMCTBAxX
METAJIJIOB U CIIJIABOB

Tema 3.1 OK I1P
CoBpeMeHHBIE CITOCOObI
MOJIy4eHUSI MAaTePUaJIOB U U3JIEIHMA
U3 HUX C 33JIaHHBIM YPOBHEM
9KCIUTYaTaI[MOHHBIX CBOICTB

Tema 3.2 I1P
Capo4HO€E POU3BOACTBO,
TEXHOJIOTUYECKHE MTPOLIECCHI
00paboTKn

IIpomexyTouHas aTTecTalus OK |OK |OK |OK |O3K 9K | 9K

VcinoBHbIE 0003HAUECHHUA:

@O — ppoHTaNBHBIH (YCTHBII) OPOC;

TK — TecToBBIl KOHTPOJIb;

OK — mpoBepka OMOpPHBIX KOHCIIEKTOB;

W3 — BbINOJIHEHNE UHIUBUIYaTbHbBIX 33aHUH;
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[1P — BBINOJNIHEHNE IPAKTUUYECKOM pabOTHI;
N3 — nuddepeHnmpoBaHHBINA 3a4ET
OK - sk3ameH

3. CHCTEMA OIIEHKH OBPA3OBATEJIbHBIX JJOCTHKEHAN OBYUAIOIIAXCA
IO KAXKAOMY OHEHOYHOMY CPEIACTBY

OrieHKa MHIUBUAYATIbHBIX 00Pa30BaTE/bHBIX JAOCTHKCHHH IO Pe3ysibTaTaM TEKYIIETO
KOHTPOJII M MPOMEKYTOUHOM aTTECTAI[MM IMPOU3BOJUTCS B COOTBETCTBUU C YHHUBEPCAIbHOU
IKanou (Tabnwmima)

[Ipouent KauecTBeHHas O1leHKA MHIMBHUIYAIBHBIX
Pe3yabTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKEHUI
(MIpaBUIIBHBIX OTBETOB) 6an (oTMeTKa) BepOaIbHBIN aHaAJIOT
90-100 5 OTIIUYHO
80-89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIIHLHO
Menee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kpurepun onieHKH BBIITOJIHEHHOTO NMMPAKTHYECKOTO 3aJaHus

OrneHka 5 («OTIMYHO») CTAaBUTCS 3a PadOTy, BBHITIOJHEHHYIO MOJHOCTHIO 0€3 OmuOoK H
HEAOYETOB.

Orenka 4 («X0poIIo») cTaBUTCS 32 PabOTy, BHIMOTHEHHYIO MTOJTHOCTHIO, HO TIPU HATMYUHN
B Hell He OoJiee 0/1HOM HerpyOoil OIMOKHM 1 OHOTO Helo4€ETa, He OoJiee TPEX HEJOUETOB.

Onenka 3 («yI0BIETBOPUTEIBHOY) CTABUTCS, €CIIM 00yJaIONINiiCs MPaBUILHO BBITOJIHUI
He MeHee 2/3 Bcell paboThI WiTH TOMYCTHIT He 0oJiee OTHOM TpyOol OmMUOKH U ABYX HETOUYETOB, HE
OoJiee oHOM TpyOOl M OJHOW HE TpyOol omuOKku, He Oojiee TPEX HErpyObIX OMMOOK, OTHOM
HErpy0o# omuOKH 1 TPEX HEAOUETOB, IPU HATUYUHU YETHIPEX-TISITH HETOUYETOB.

Onenka 2 («HEYAOBJIETBOPUTEIbHO») CTAaBUTCS, €CIM YHCIO OMIMOOK M HEAO0YETOB
MIPEBBICUIIO HOPMY JUIS OLEHKU 3 UJIM MPABUIIHHO BBIMOJIHEHO MeHee 2/3 Bceid paboThI.

KpI/ITepI/II/I OLCHKHU OTBCTOB B XOJI€ YCTHOI'O OITpoOCa

OLICHI/IBaeTCSI IIPaBUJIBHOCTH OTBETA, 06yqa}omeroc;1 Ha OJJUH U3 HpI/IBeIléHHBIX BOITPOCOB.
HpI/I OTOM BBICTABJIAIOTCA CICAYIOIINE OLICHKU!

«OTIMYHOY BBICTABIIICTCS Ipu CO6J'IIOI[CHI/II/I O6y‘IaIOH_II/IMC$I CICOYIOIINUX YCHOBHﬁI

- IIOJIHO  PACKpbLI COACPKAHHUC MaTcpuajla B O6’béMe, npeaAyCMOTPECHHOM
nporpaMMoﬁ, COACPIKAHNEM JICKIUH U y‘le6HI/IKOM;

- H3JI0KKWIT MAaTCprual TI'pPaMOTHBIM  A3bIKOM B onpez[eneHHoﬁ JIOTUYECKOM
MOCJICAOBATCIIbHOCTH, TOYHO HCIIOJIB3Ys CIICHUAIN3UPOBAHHYIO TCPMUHOJIOTHIO U CUMBOJIHKY;,

- INOKa3aJl YMCHHUC WIIFOCTPUPOBATH TCOPETHYCCKHUEC IIOJIOKCHHUA KOHKPCTHBIMU
npuMepamu, NIpUMECHAITHL UX B HOBOM CUTYyalluH IIPU BBITIOJIHCHUHN ITPAKTHYCCKOTO 3aJaHU;

- IMPOACMOHCTPHUPOBAI YCBOCHHUC PAHCEC HU3YUYCHHLIX COIYTCTBYIOLIMX BOIIPOCOB,
C(l)OpMI/IpOBaHHOCTB u YCTOI\/’I‘II/IBOCTL HCIIOJIb3YEMbIX ITPH OTBETC YMCHI/Iﬁ 1 HAaBBIKOB;,

- OTBEUaJl CAaMOCTOSATEIIBHO 0e3 HaBOAAMNIUX BOIIPOCOB IIPCIIOAaBaTCIIA.

HpHMeanI/ICZ UL TOJTYUCHUA OTMETKH «OTJIMIHO» BO3MOXKHbBI OJJTHA-ABE HCTOYHOCTH ITPHU
OCBCIHICHUH BTOPOCTCIICHHLIX BOIIPOCOB HJIM B BBIKJIAAKAX, KOTOPBIC o6yqa}ou11/11710;1 JICTKO
HCIIPpaBHJII 110 3aMCUYAHUTIO MTPCTIO AaBaTECIIA.

«XOpOI_HO)) - OTBCT O6y‘-IElIOH.[Cl“OC5I B OCHOBHOM YIOBJICTBOPSACT TpC6OBaHI/IﬁM Ha OLICHKY
«OTJIMYIHO», HO IIPU 3TOM UMCECT OAUH U3 HEAOCTATKOB!

- B U3JIOKCHUHU JOIMYHICHBI HeOOoIbIINe npo6em:1, HC HCKa3HUBIIHUE JIOTHYCCKOTO H



MH(GOPMALIMOHHOTO COACPKAaHUS OTBETA;

- JIOTIYILEHbI OJMH-/IBa HEJ0YETA IIPU OCBELIEHUN OCHOBHOI'O COJEpPYKAHUS OTBETA,
UCIPABJICHHBIE 110 3aMEYaHUIO IIPENoJaBaTes;

- JOIYIIeHbI OIKOKa Ui 0oJiee IBYX HEI0OUETOB IIPU OCBEIIEHUH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE 110 3aMEYAaHUIO IPENO1aBaTeNsl.

«Y 1OBJIETBOPUTETHHOY» BBICTABJISIETCS IIPU COOIIOACHUH CJICTYIOIINX YCIOBHI:

- HEIMOJIHO WJIM HENOCJIEA0BAaTEIbHO PACKPBITO COJAEpKAaHWE Marephaia, HO
MoKa3aHo oOlee MOHMMAaHHWE BOMPOCAa U MPOJAEMOHCTPUPOBAHBI YMEHHUSI, JAOCTATOYHBIC IS
JATBHEUIIIET0 YCBOEHHUSI MPOTPAMMHOTO MaTepuaa, UMEIUCh 3aTPYJHECHHS WM JIONYIIECHBI
OIIMOKY B OTPECIICHUU TIOHATHIN, UCTIOIB30BAHUH TCPMUHOJIOTHU U BBIKJIAIKAX, HCIIPABICHHBIE
MOCJI€ HECKOJIBKUX HABOASIIMX BOPOCOB MPENO aBaATENS;

- 00yJaronIuiicss He CHpPAaBWICS C MPUMEHEHHWEM TEOPUU B HOBOW CHUTYAIlMU TPHU
BBITIOJTHEHUH MTPAKTUYECKOTO 33/IaHNs, HO BBITIOJHUII 3a/1aHUsI 00513aT€TLHOTO YPOBHS CJI0KHOCTH
110 TaHHOM TeMe;

— Npd  3HAHUM  TEOPETMYECKOrO0  MaTepuaja  BbISIBJIEHA  HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

<<Hey,JIOBJ'IeTBOpI/ITeJ'H)HO>> BBICTAaBJIACTCA ITPU CO6J'IIO)IGHI/II/I CJICOYIOIINX YCHOBHI;'IZ

- HE PacKpBITO OCHOBHOE COJIepKaHKe ydeOHOTO MaTepuaa;

— 00HApY)KEHO HE3HAHWE WU HETIOHUMAaHHNE 00yJaronuMcst OOJIbIIeH Wi HanboJiee
BaYKHOM yacTu yueOHOTo MaTepHana;

- JOMYIICHBI OILIMOKHA B ONIpCACICHNN HOHS[TI/IfI, ITPU UCITI0JIb30BaAHMU TCPMHUHOJIOTHN
YW WHBIX BBIKIQJIKaX, KOTOPbIE HE HWCIPABICHBI IIOCIEC HECKOJBKUX HABOISIIUX BOIPOCOB
MIPETIO/1aBaTelIs;

- oOyJaromuiicss OOHApYXWJI TOJIHOC HE3HaHHWE W HEMOHWMAaHHE H3y4aeMOTo
y4eOHOTO Marepuaja Wi HE CMOT OTBETUTh HM HAa OIHMH W3 TOCTaBJICHHBIX BOIPOCOB TIO
M3yd4aeMOMY MaTepHaly.

KpI/ITepI/II/I OLICHKH COCTAaBJICHUSA U O(bopMHeHI/IH OITIOPHBIX KOHCIICKTOB

B xone npoBepku mpernoaBareieM ONOpPHbIE KOHCIIEKThI OLIEHUBAIOTCS 0 CIIEAYIOUIUM
KPUTEPUSIM:

1. CooTBeTCTBHE COAEPKAHUS TEME.

2. [IpaBunbHas CTPYKTYPUPOBAHHOCTh HH(POPMAIIUH.

3. Hasimume n0rudeckoit CBS3M M3JI0)KCHHON MH(OpMAITIH.
4. AKKypaTHOCTb ¥ TPaMOTHOCTb U3JI0KEHU.

5. PaboTa cnana B cpok.

Kaxxnpiii kputepuii oneHuBaercs no S5-OamnpHoil mikane. [Ipu BbICTaBlIeHUU OIICHKHU 3a
OTIOPHBIN KOHCIIEKT BBHIBOJUTCS CpeHEE 3HAUCHUE OLEHKH 10 MSATH MEPEUNCICHHBIM KPUTEPUSIM,
OKpYTJISieMO€ JI0 LIeJIOT0 3HaUeHUs (JI0 OIEHKH) 10 MPaBUJIaM OKPYIJICHHUS.

Kputepun OI1L€HKH BBITIOTHEHHS] MPAKTUYECKUX paboOT W WHAMBHIYaTbHBIX (B T.U.
3au€THBIX) 3a/IaHUH:

1. 3amanue cuuTaeTCs BBIMOIHEHHBIM O€3yIPEeYHO, €CIIU PE3YJIbTaT IPAKTUYECKON PabOThI
MOJTy4eH MPU MPABUIBHOM XOJI€ peIIeHUs 3a/laHHsI U aKKypaTHOM BBIIIOJIHEHUU.

2. 3ajaHue CUYMTAETCs HEBBINIOJHEHHBIM, €CIM OOydarolMiics HE MPHUCTYNHUI K €ro
BBITMIOJTHEHUIO WJIM JOMYCTUJ B HEM IOTPEIIHOCTh, CUYUTAIOLIYIOCSA, B COOTBETCTBUHU C IIEJIBIO
paboThI, OIIMOKOH.

B Xxoze oleHHBaHUS BBINOJIHECHUS MPAKTUYCCKUX U HHIUBUAYAJIBHBIX 3aJaHuM
HCIIOJIB3YCTCA nATUOAUIbHAS CHCTEMa oneHok. IlomoxkurenpHas oOI€HKA (((3)), ((4)), ((5)))
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BBICTABJIACTCA, KOI'Ja 06y‘IaIOL[IPII>'IC$I IMoKasajl BJIaACHHUC OCHOBHBIM YMCHHAMU B paMKax
BBITIOJIHCHU S HpaKTH‘IeCKOfI pa6OTBI WM UHAUBUAYAJIbHOT'O 3alaHUA:

1. «OTIUYHOY» BBICTABIISECTCS MPU COOJIOICHUN CIEAYIOMIUX YCIOBUIMA:

- 00y4aromuiicsi caMOCTOSITENIFHO BBITIOJIHUIJI BCE ATAllbl PELICHUS 3aad B paMmKax
BBINIOJIHEHUS IPAKTUYECKUX U UHAUBUAYAJIbHBIX 3aJJaHUl;

- paboTa BBINIOJHEHA IMOJHOCTHIO M TMOJYYeH BEPHBIA OTBET WJIM MHOE Tpedyemoe
NpEeJCTaBICHUE PE3yJbTaTa padoTHI.

2. «X0opo1110» BBICTABIIAETCS IIPU COOTIOACHUN CIEYIOIINUX YCIOBHI:

- paboTa BBINIOJIHEHA IIOJIHOCTHIO, HO IPH  BBIIOJHEHUH OOHAPYXHIOCHh
HEJ0CTAaTOYHOE BIIJICHUE HaBbIKaMU pabOThl ¢ MHCTpyMEHTapueM (00opynoBaHue, IpUOOpHl U
T.1.) B paMKax MOCTAaBJICHHOM 3a/1a4u;

- MIPaBUJIBHO BBINOJIHEHA 0OJIbIlas yacTh paboThl (cBbie 85 %);

- paboTa BBINOJIHEHA MOJHOCTbIO, HO HCHOJb30BaHbl HAUMEHEE ONTHUMAaJIbHbIE
MOAXO/Ibl K PEIIEHHIO IOCTaBICHHOM 3a1a4u.

3. «Y 1OBJIETBOPUTENLHOY BBICTABIISAETCS MPU COOIIOIEHNN CIEIYIOIINX YCIOBHIA:

— paboTa BBHITIOJIHEHa HE TIOJHOCTBIO, JOMYyIIEHO Oonee TpEX OmuOOK, HO
oOyuarouuiicss BiajeeT OCHOBHBIMH HaBbIKAMHM pabOThl C MHCTpyMEHTapueMm (000opyaoBaHUE,
puOOPHI U T.I1.), TPEOYEMBIM /ISl pELIEHUS IOCTaBICHHOM 3a1a4u.

4. «HeynoBneTBOpUTEIHHO» BBICTABIISETCS MPU COOJIIOIEHUU CIIEAYIOIIUX YCIOBUMA:

- JOTYIIEHBI CYIIECTBEHHBIC OMMUOKH, TTOKa3aBIIINUE, YTO OOYJAIOIINIICS HE BIaJCET
00s13aTeIbHBIMU 3HAHUSAMH, YMEHHSIMU W HaBbikaMu paOoThl Ha [IK wim 3HaunTenpHas 4acTh
paboOTHI BBITIOJIHEHA HE CAMOCTOSITENIHHO.

Kpurepuu orieHku B X0/1¢ SK3aMeHa

B ocHoBe oneHku mpu crade SK3aMeHa JISKHUT MATHOAIIbHAS cucTeMa (5 «OTIu4HOY», 4
«XOPOILIO», 3 «yIOBIETBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEIHLHOY).

1. OrtBer oOIEHMBAaeTCA HAa «OTIWYHO», €CIHM OOYYAIOIIMUKCS HCUEPIBIBAIOIIE,
MOCJIEJIOBATEILHO, TPAMOTHO M JIOTHYECKH CTPOMHO HM3jIaraeT MarepHall 10 BOIpocaMm Ouiera
(Tecra), He 3aTPYAHSCTCS C OTBETOM IPU BUJIOM3MCHEHHUH 3aJIaHUsA, CBOOOJHO CIIPABIISICTCS C
pEIICHHEeM IMPaKTUYECKHX 3a7ad U CIOCOOCH OOOCHOBATh MPHUHATHIC PEIICHHUS, HE JIOMYCKaeT
OIINOOK.

2. OTBeT OIICHUBAETCS Ha «XOPOIIO», €CIU 00yJaroIUicss TBEPAO 3HAET MPOTPAMMHBIN
MaTepual, rpaMOTHO U IO CYIIECTBY €r0 M3JIaraer, He JIOMYCKaeT CYIIECTBEHHBIX HETOUYHOCTEU
IIpH OTBETaX, yMEET IPAMOTHO MPUMEHSITh TEOPETUUECKHUE 3HAHUS HA MPAKTUKE, a TAKKE BIaJIeeT
HE0OXOIMMBIMH HaBBIKAMU PEIICHUS MPAKTUYECKUX 3a/1a4.

3. OtBer OLCHUBACTCA Ha «YyHOBJICTBOPHUTCIIBHO», CCIIN O6y‘18.f0H.IHI>iC5[ OCBOMJI TOJIBKO
OCHOBHOM Marepuaj, OJHAKO HC 3HACT OTHCIIbHBIX z[eTaneﬁ, AOIYCKAa€T HCTOYHOCTU U
HCKOPPCKTHLIC (bOpMy.]'IPIpOBKI/I, HapymaceT NnOoCJICAOBATCIIBHOCTE B H3JIOKCHUU MaTepuajlia U
HCIBITBIBACT 3aTPYAHCHUA ITPHU BBIIIOJIHCHUHN ITPAKTUYCCKUX 3aJaHuH.

4. OtBeT OLCHUBACTCA HA «HCYAOBJIICTBOPUTCIIBHO», C€CIIN 06yqa}01u1/1171051 HE PACKPBLUI
OCHOBHOC COICpXKAHUC MaTcpualia, HAOMYCKACT CYIICCTBCHHLIC OI_HI/I6KI/I, ¢ OoapmUMH
3aTPYAHCHUAMU BBIIIOJIHACT IIPAKTUYCCKUC 3aJaHHA.
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4. BAHK KOMIIETEHTHOCTHO-OIEHOYHBIX MATEPUAJIOB /IUIs1 OHEHKH
YCBOEHUA YYEFHOU JUCITATLIAHBI

4.1 Texymmii KOHTPOJIb

[NPAKTUYECKA PABOTA (BAHATHE)

[IepeueHb MpakTHUECKUX 3aAHATHM

Ne n Ha3BaHue npakTuyeckoro 3ausaitusa | Pazgen | KoauvecTBo dopmupyembie
Tema qyacoB KOMIICTCHIIMHU B
coorBercTBHM ¢ PI'OC
Cl1O, MK I1/IHB
IIpakTHyeckoe 3aHATHE Nel | Pasnen 1 2 OK 01- OK02, OK 04- OK 06
O3HakoMJIEHME C METOJMKON H3MEpeHHs | Tema 1.1
TBEPJIOCTHU 1O MeTONy bpuHens u MeToxy
Poksenna.
IIpakTHyeckoe 3aHfATHE Ne2 | Paznmen 1 2 OK 01- OK02, OK 04- OK 06
XapakTepUCTUKH JUarpaMMbl COCTOSIHUSA | Tema 1.2
JKeJIe30 — [IEMEHTUT
IIpakTuyeckoe 3anaTue Ne3d 3akanka u | Pazgen 2 2 OK 01- OK02, OK 04- OK 06
OTITYCK CTaJlu. Hopmanuzanus | Tema 2.1
YTJIEPOIUCTON CTaJIH.
IIpakTuyeckoe 3ansaTue Ne4 I3yuenuwe | Paznmen 2 2 OK 01- OK02, OK 04- OK 06
CTPYKTYPBI U CBOMCTB UyT'YHOB. Tema 2.2
IIpakTnueckoe 3ansaTueNeS W3yuenue | Pazgen 2 2 OK 01- OK02, OK 04- OK 06
CTPYKTYpbl W CBOWCTB JIETUPOBAHHBIX | Tema 2.2
cTaneH.
IIpakTnyeckoe 3ansaTue Ne6 IM3yuenue | Pazgen 2 2 OK 01- OK02, OK 04- OK 06
CTPYKTYpPbI U CBOMCTB IIBETHBIX CIIJIABOB Tema 2.3
Htoro 12

INPAKTHYECKAS PABOTA 1

Tema: O3HaKkoMIIeHHE C METOANKON U3MepeHnsi TBEPAOCTH IO MeToay bpuness u meroxy

PoxBesia
eanb NpakTH4eCKOr0 3aHATHS .

— npuoOpeTeHne NPaKTUUECKUX HABBIKOB 110 HCIIOIb30BAHUIO IPUOOPOB IS ONIpEACTICHUS

TBEPAOCTU METAJJIOB

- 3aKPCIIJICHUEC HABBIKOB IO UCIIOJIB30BaHUIO HpI/I60pOB
— (opMupoBaHHE KOMIIETCHIIMH/KOMIIETEHTHOCTEH B COOTBETCTBUM C TPEOOBAaHUSAMHU
dI'0C CIIO: OK 01, OK 02, OK4 — OK 06
TpeboBanus k pe3ynbTaTaM 0CBOCHUS yueOHOH auciuminHbl B cootBeTcTBUU ¢ PI'OC CIIO

OOy4Jarouiicss T0OIKeH
YMETh:

N aHAJIM3UPOBATH CTPYKTYPY U CBOMCTBA MaTEPHaoB;
N CTPOUTH JUarpaMMbl COCTOSHUS IBOMHBIX CIIJIABOB,;

- AaBaTb XapaKTCPUCTUKY CIIJIaBaAM.
3HaTh.

- CTPOCHHUEC U CBOMCTBa KOHCTPYKIIMOHHBIX U 3KCINTYaTallUOHHBIX MATCPHUAJIOB, IIPUMCHACMBIX ITPU

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

- CYIIHOCTb ﬂBHeHHﬁ, MMPOUCXOAANINX B MaTCpUallaX B YCJIIOBUAX DKCILUTyaTallUn U3JACIIUSA,
- COBPCMCHHBIC CIIOCOOBI MOJIy4YCHUSA MATCPUAJIOB U I/IS,ZICJ'II/Iﬁ 13 HUX C 3aIaHHBIM YPOBHEM
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OKCILTyaTallMOHHBIX CBOﬁCTB, CBApOYHOC MPOU3BOACTBO, TCXHOJOITMUCCKUC ITPOLCCChL O6pa6OTKI/I.

Bpemsi BbInoJsiHeHMs1: 2 aKaIeMHYECKUX Yaca

Copep:xxanne padoThbI:

O3HaKOMUTBHCA ¢ METOJIMKOU U3MepeHust TBEPOCTU 1o MeToxy bpunens u meroay Poksemia TIL
u TK (ctp. 11 — 15 y4. mocobue).

CriocoOHOCTh Merajuia (CIUIaBa) COIMPOTUBIATBCS BO3JICHCTBUIO BHEIIHUX CHJI  XapaKTEpU3YeTcs
MEXaHUYECKHMHU CBOMCTBAMHU.

HaH[!SI)KeHI/IC - B&JIMYWHA Harpy3Ku, OTHecEHHAas K CANHUILIC TIJIOMaaAN IONEPEYHOTI'0 CCUCHU A UCTIBITYEMOI'O
oOpasra.

Jledopmaius - u3meHeHune GOpMbI U pa3MEpOB TBEPJOTO Tea MO BIUSHHEM

MPHUIOKEHHBIX BHEIMTHUX CWII. Paznmuuator nedopmanmu pacTsokeHUs /CkaThs, U3ruda, KpydeHus, cpesa.
Hx BO37CHCTBIE MOXKET OBITH KOMOMHUPOBAHHEIM.

[IpouHOCTh - CIOCOOHOCTH MaTepuana CONMPOTHUBIATHCS pPa3pyLICHHIO IMOJ JAeHCTBHEM Harpy3ok. I1.
OIICHMBAETCs mpezesioM mpounoctu (o8, MIIa).

Yupyrocte - cnocoOHOCTh MaTephalia BOCCTAHABIMBATH MEPBOHAYANIBHYIO (OPMY W pa3Mephl Mocie
cHATHS Harpy3ku (o ym, MIla).

[ImacTHYHOCTH - CHOCOOHOCTH MaTepHalia IPUHUMATh HOBYIO (popMy M pa3Mephl MoJ] JISHCTBHEM BHEITHUX
CHJI He pa3pyiasich [11acTUYHOCTh XapaKTepPU3yeTCsi OTHOCUTEIIbHBIM YIJIMHEHUEM (cyxeHuem). / 8, %o /.
Y napHas BA3KOCTb - CHOCOOHOCTh MaTepHalia COPOTHRIATHCS AMHaMu4YeckuM Harpy3kam KC, M/Jx/ m2.
Huknuyeckasi BSI3KOCTb - CIIOCOOHOCTh MAaTEPHAJIOB IMOTJIOMATH YHEPTHIO MPH IMOBTOPHO—TIEPEMEHHBIX
(3HaKOMEepEeMEeHHbIX) Harpy3Kax.

TBEpAocTh - CIOCOOHOCTH MaTepHala COPOTUBIIATHCS IPOHUKHOBEHUIO B HETO JIPYTroro, 6oiee TBEPIOTo
tena. T. OnpeNenstoT pa3HbIMU CIIOCO0aMH.

ITo merony BpuHenist B mOBEpXHOCTh MaTepralia BAABIMBAETCS CTAIbHON 3aKaJIEHHBIN

mapuk auamerpom D mopn nmeiicTBueM Harpy3kud P u mocne CHATHS HArpy3KH W3MEpSeTcs AuaMeTp
orneyatka 0. Ywcno tBépmoctu mo bpuHemmo HB moicunThiBaeTcss Kak OTHOIIEHHE HArpy3kh P K
TUTOIIA/IA TIOBEPXHOCTH cheprueckoro orreyaTok M.

[Tomy4enwne pesynprara mo Tadmram, HB< 450.

[To merony PokBemia B MOBEpXHOCTh MaTepraia BAABINBAETCA aIMa3HBIN KOHYC C YIJIOM TIPH BEPIINHE
120 ° mam cranpHO# miapuk auamerpom 1,588Mm. YcioBHas Mepa TBEPAOCTH IPHHUMACTCSA IyOHMHA
OTIeYaTKa.

Uwucno TBEpOCTH, ompenenéHHoe MeroaoM Poksemma, obo3Hawaercss HR w BwIpaskaercs B yCIOBHBIX
Oe3pa3sMepHBIX CIMHHIAX.

OobopynoBanue:

J YueOHoe nocobue

. Trepnomepst TII u TK.

. Jlyna ¢ rpagyupoBaHHOM MIKaJIOM.
. OO0pa3s1bl YyTyHOB U CTaJeH.

. CripaBo4HbI€ TaOJIUIIBI.

KoHTpoJibHbIE BOIPOCHI:

Hazosute otinuus tBepaomepon TIH u TK.
JaiiTe ornpeneneHnue TBEPIOCTH.

Cpasnute metoas! bpunensa u Poksema.
Jlaiite onpeneneHne NpoOYHOCTH.

Uro Takoe nedopmanus marepuana?
Tpeﬁosa}mﬂ K OTY€TY 10 MPAKTH4YeCKOH padore:
BeinonHeHnHas paboTa mpeacTaBiseTcs MpenojaBaTesto B pabodel TeTpaay Wik TeTpaau Uis
BBITIOJTHEHUS PAKTHUECKUX paboT

Kpurtepun onenuBanus:

«2» - 3a]laHHE HE BBITIOJIHEHO;

«3» - BepHO 0popMIIeH OTUET U J1aH 1 OTBeT;

«4» - BepHO OPOPMJIIEH OTUET U AaHO 2 OTBETA;

«5» - BepHO 0POPMJIICH OTUYET U IaHBI BCE OTBETHI

AR A
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NNPAKTHYECKAS PABOTA 2

Tema: XapakTepuCTUKH JUATPAMMBI COCTOSIHUS KeJ1e30 - IEMEHTHT.

esb NpaKTHYECKOT0 3aHATHSA:

3aKpEIUICHHUE HABBIKOB 10 paboTe ¢ nuarpammont coctosiaus Fe — Fes C.

— (hopMHpOBaHHE KOMITETCHITHI/KOMIIETEHTHOCTEH B COOTBETCTBUH C TPEOOBAHUSIMU
dI'OC CIIO: OK 01, OK 02, OK4 — OK 06

TpeboBanwmst K pe3yJibTaTaM OCBOCHUs y4eOHOU qucUILINHBI B cooTBeTcTBHH ¢ PI'OC CIIO

—  OOyuyarommiics TOJKEH

YMETb:

- aHAJM3UPOBATH CTPYKTYPY M CBOMCTBA MaTEPHUAIOB,;

- CTPOUTH AUarpaMMbl COCTOAHUA HBOﬁHBIX CIIJIaBOB,

- JlaBaTh XapaKTEPUCTUKY CILIaBaM

3HATE:

- CTPOCHHUE U CBOMCTBA KOHCTPYKIIMOHHBIX U 3KCINTyaTallUOHHBIX MAaTCPpHAJIOB, IPUMEHACMBIX ITPU
PEMOHTE, SKCITyaTallu U TEXHUYCCKOM O6CJ'Iy)KI/IBaHI/II/I;

- CYITHOCTb HBJ’ICHI/Iﬁ, MMPOUCXOAANIUX B MaT€pUaiaX B YCJIIOBUAX OKCILTyaTallun U3JCIINAA,

—  COBpPEMEHHBIE CIIOCOOBI MOIYUEeHHsI MATEPUAJIOB M U3AEIUil U3 HUX C 3aJaHHBIM YPOBHEM
9KCIUTyaTaIl[MOHHBIX CBOMCTB, CBAPOYHOE TIPOU3BOICTBO, TEXHOIOIMUECKHE TIPOIIECCH 00pabOTKM
Bpemst BbIMOTHEHH: 2 aKaJEMHYECKUX Yaca

Copaep:xxanne padoThbI:

Huarpamm coctosinust Fe — Fe 3 C npuMeHsIroT 17151 onpejieeH sl TEIIOBbIX PEXKUMOB TEPMOOOPaOOTKH 1
ropsiaeld 00paboTKH JaBiieHHEM (KOBKa, MPOKATKA, ITAMITOBKA), & B IUTEHHOM MIPOU3BOICTBE JUIS
orpeeaeHus tL., YTO HEOOX OMMO JIJIsl Ha3HAUEHHS PEKMMA 3aTHBKH JKHUIKOTO YKETE30YTIEPOAUCTOrO
cruiaBa B hopMy.

Xoxa padoThI:

1. CoctaBuTh TabIHILy TIPEBPAIICHHIA 110 33 JAHHBIM JIMHHSIM

NoNo | JIunus Ha Temmneparyp. CymHocTh Kpurtnueckue
JiuarpaMme MpeBpallleHue | MpeBpalleHui Touku

2. OmrcaTh mpeBpalieHus, IpoTeKamIue B crainu ¢ cogepxanuem 0,8% C
TIpH OXJIAKIICHUH / HarpeBe.

3. Onucathb MpeBpaIIeHus], MPOTEKAIOIHE B 10/ 32 9BTEKTUIECKHE YT YHBI
TIpH OXJIAKIICHUH / HarpeBe.

KoHTposbHbIe BONPOCHI:

1. Haiinute TOuKy 3BTEKTUKU Ha quarpamme. Jlaiite eil moHarue.

2. JlaiiTe TOHATHE PBTEKTOMTHON TOUKH.

3. [JaiiTe NOHATHE CTPYKTYPHBIM OCTABJISIFOLINM CTAJIEH U UyT'YHOB.
OobopynoBanmue:

° JIaGopaTopHbIE CTEH/IBI.

TpeOoBanus K 0TYETY N0 MPAKTHYECKOH padoTe:

BrinonHeHHOE 3a7jaHKe peICTaBIIAETCs PENoAaBaTelo B paboueil TeTpaay Win TeTpaau A
BBITIOJTHEHUS PAKTHUECKUX paboT

Kpurtepun onenuBanus:

«2» - 3a]laHK€ HE BBITIOJIHEHO;

«3» - BepHO 0popMJIIeH OTUET U J1aH 1 OTBET;

«4» - BepHO 0POPMJIIEH OTUET U AaHO 2 OTBETA;

«5» - BepHO 0POPMJIICH OTUET U JIaHBI BCE OTBETHI
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INPAKTUYECKAS PABOTA 3

Tema: 3akayka u ornyck craau. Hopmanusanus yriiepoaucroi craiu.

esb NpaKTHY€ECKOT0 3aHATHSA:

- W3YYCHUE BIUSIHUS TEPMHUIECKOM 00pabOTKH HAa MEXaHHMYECKHE CBOMCTBA KOHCTPYKIIMOHHOW H
WHCTPYMEHTAJILHOM CTaJIEH.

— (hopMHpOBaHKHE KOMITETCHITHI/KOMIIETEHTHOCTEH B COOTBETCTBUH C TPEOOBAHUSIMU
dI'OC CIIO: OK 01, OK 02, OK4 — OK 06

TpeGoBanwmst K pe3yJibTaTaM OCBOCHUs y4eOHOU qucIUILINHBI B cooTBeTcTBHH ¢ PI'OC CIIO

—  OOyyarommiics TOJKeH

YMETh:

- AHAJIM3UPOBATH CTPYKTYPY U CBOMCTBA MaTEPHAJIOB;

- CTPOUTH AuarpaMMbl COCTOAHUA ):[BOfIHBIX CIIJIaBOB,

- JaBaTh XapaKTEPUCTUKY CIlJIaBaM

3HATh:

- CTPOCHHUEC U CBOMCTBA KOHCTPYKIIMOHHBIX U SKCILTyaTallMOHHBIX MaTCpUaJioB, IPUMEHACMBIX IIPU
PEMOHTE, SKCIUTyaTalli U TEXHUIECKOM 00CITYKUBaHWH;

- CYITHOCTb S[BHCHI/If/i, IMPOUCXOAAINIUX B MaT€pUaliaX B YCJIIOBUAX OKCILTyaTallu U3JACIINSA,

— COBpPEMCHHBIC CIIOCOOBI MOJIYYCHHA MaTCpualioB H I/I3ZICHI/II71 U3 HHUX C 3aJaHHbBIM YPOBHEM
AKCIUTYaTAI[MOHHBIX CBOWCTB, CBAPOYHOE IIPOM3BOJICTBO, TEXHOJIOTHYECKHE MPOIECCH 00paboTKM

BpeMsi BbINOJIHEHHS: 2 aKaJIeMHUYCCKUX Jaca

Copaep:xanne padoThbI:

Tepmuyeckas 06paboTKa - TEIUIOBOE BO3IEHCTBHE HAa METAUIBI M CIUIABBI C [EIbI0 M3MEHEHHUS WX
CTPYKTYpPBl M CBOMCTB, COCTOAILEE B HarpeBe A0 ONPEAENEHHOM TeMIEpaTypbl, BBIAEPKKE IPU 3TOU
TEMITepaType M IMOCIEAYIOMEM OXIAXKICHUH C 3a[JaHHOH CKOPOCTHIO. PasnuyarorT MpOMEKYTOYHYIO H
OKOHYATEIHHYIO TEPMOOOPabOTKY.

OcuoBubiME BuaMi TO SBISIOTCS OT)KHUT, HOPMAJIN3ALHs, 3aKaIKa U OTITYCK.

1. HapucoBarb quarpamMmy HHTEPBAJIOB 3aKaJIOYHBIX TEMIIEPATYP JUIS

YIJIEPOJIUCTBIX CTaJIEH.

2.  OmpenenuTh yCIOBHS 3aKaJIKU AJIsl JOOBTEKTOUIHBIX U 3a9BTEKTOUIHBIX

CTaJIeH.

3. PaccMmoTpeTthb U 3apuCcOBAaTh MUKPOCTPYKTYPHI YIIIEPOAUCTHIX CTallel mocie

3aKaJIKi U OTITYCKa!

a) KOHCTPYKIIMOHHAs cTallb (45);

0) MHCTpyMEHTaJIbHAs CTaNb (Y9A)

4. I3yuuThb U 3amucath OPUEHTHPOBOUHBIE PEXKUMBI HCCIIEAYEMbIX CTalei

(yuebHOe mocobue ctp. 76 -77)

Oobopynosanmue:
° YyebHoe rmocodue.
° IInakatsl.

KoHTpoJibHbIE BOIPOCHI:

Jlatb onpeneneHue TepMUYECKOi 00paboTKU.
HazoBure ycnoBus 3akaiku.

OObsicHUTE pa3NUyus 3aKAIKH U HOPMAJIU3aLUH.
HazoBure BUIBI 1 peXUMBI OTITYCKA.

JlaTb MOHATHE MApPTEHCUTHOTO IIPEBPALICHHUS.
Tpeﬁosa}mﬂ K OTY€TY 10 MPAKTH4YeCKOH padore:
BrinonHeHnHas paboTa mpeacTaBiseTcs MpenojaBaTesto B pabodel TeTpaay Wik TeTpaau Uis
BBITMOJTHEHUS MPAKTHYECKUX PabOT U T.11.

Kpurepun onenuBanus:

«2» - 3a]1aHHE HE BBITIOJIHEHO;

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

«4» - BepHO 0POPMJIIEH OTUET U AaHO 2 OTBETA;

«5» - BepHO 0pOPMJIICH OTUET U JIaHBI BCE OTBETHI

okrwnPE
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INPAKTUYECKAS PABOTA 4

Tema: U3ydyeHne CTPYKTYPBI H CBOMCTB YyI'YHOB.

esb NpaKTHYECKOT0 3aHATHSA:

— HA3y4YEHUE CTPYKTYPhl U CBOWCTB UyT'yHOB

— (hopMHpOBaHHE KOMITETCHITHI/KOMIIETEHTHOCTEH B COOTBETCTBUH C TPEOOBAHUSIMU
dI'OC CIIO: OK 01, OK 02, OK4 — OK 06

TpeboBanwmst K pe3yJibTaTaM OCBOCHUs y4eOHOU quCcIUILINHBI B cooTBeTcTBHH ¢ PI'OC CITO
—  OOyuyarommiics JOJDKEH

YMCTh:

- AHAJIM3UPOBATh CTPYKTYPY U CBOMCTBA MAaTEPUAJIOB;

- CTPOUTH AuarpaMMbl COCTOAHUA Z[BOfIHBIX CIIJIaBOB,

- JlaBaTh XapaKTEPUCTUKY CILIaBaM

3HATh:

- CTPOCHHUE U CBOMCTBA KOHCTPYKIIMOHHBIX U SKCINTyaTallUOHHBIX MaTCPpHAJIOB, IPUMEHACMBIX ITPU
PEMOHTE, SKCITyaTallul U TEXHUYCCKOM O6CJ'Iy)KI/IBaHI/H/I;

- CYIIHOCTb HBJ’IeHHﬁ, IMPOUCXOAANIUX B MaT€pUaliaX B YCJIIOBUAX OKCILTyaTallun U3JCIINSA,

— COBpPEMCHHBIC CIIOCOOBI MOJIYYCHH MaTCpUaJioB U H3H6HHI>’I N3 HUX C 3aJaHHBIM YPOBHEM
AKCILTyaTaIlIOHHBIX CBOMCTB, CBAPOYHOE ITPOU3BOICTBO, TEXHOJIOTHUECKIE MPOIIECCH 00paboTKH
Bperl BBLINOJTHEHHUSA: 2 aKaJeMHNYCCKHUX HJaca

Copaep:xanne padboThbI:

1. Paccmorpute n 3apucyiiTe MUKPOCTPYKTYPBI CEPBIX UYT'YHOB C Pa3JIMYHOM METaJUIMYECKON
OCHOBOI1:

a) MEPIUTHOM;

b) (heppuTHOIA;

c) (heppUTO-TIEPITUTHOA.

2. PaccMoTpuTe 1 3apucyiiTe MUKPOCTPYKTYPbl KOBKHX UyT'YHOB.

3. Paccmotpute 1 3apuCyiiTe MUKPOCTPYKTYPY BBICOKOIIPOYHOTO YYTYHA.

4, Omnumute cBoiicTBa 9yryHoB Mapok CU 24 (ta6m. 33), KY 33— 8 (tadmn. 35),

BY 60- 2 (Tabm. 38),

5. OdopmuTe 00I1IYIO0 TAOIHUITY:
Ne HaumenoBanue Mapxka MexaHu4eckue CBOMCTBA ®opma Merannuueckas
[INe | uyryna qyryHa rpadura OCHOBa

Os 5 HB
1 CephIii
2 KOBKHH
BBICOKOIPOYHBII

3

Oobopynosanmue:

o YueOHOe mocobue

° Muxkpockor.

° Muxkpounudsl 9yryHOB.

o Huarpamma cocrosinus “Fe — Fes C «.

KoHTpoJsbHbIE BONIPOCHI:

HazoBute otnuuus GeNbIX U CEPhIX YYTYHOB.

Kak nony4aror KoBKui 4yryH?

Haiigute Ha quarpamme coctosinus Fe — C o6nacts 4yryHOB.
Kak momy4aroT BEICOKOTIPOYHBIN UyryH?

HazoBute MeTannnyeckre OCHOBHI UyT'yHOB.

aogrwnE




15

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

BeinosiHeHHast paboTa IpescTaBiIseTcs IpernoiaBaTeto B pabouelt TeTpaay UK TETpaau I
BBIIIOJIHEHUS IIPAKTUYECKUX paboT U T.1I.

Kpurepun onenuBanus:

«2» - 3aJ1laHKE HE BBITIOJIHEHO;

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

«4» - BepHO 0POPMIICH OTUET U aHO 2 OTBETA;

«5» - BepHO 0POPMIICH OTUYET U TaHBI BCE OTBETHI

TIIPAKTUYECKAS PABOTA 5
Tema: U3ydyeHue CTPYKTYPbI U CBOICTB JIETHPOBAHHBIX CTAJICH .
eab NpakTHYECKOT0 3AHATHUSA:

- M3y4YeHUE CTPYKTYPHI U CBOMCTB JISTUPOBAHHBIX CTAJICH U BIUSHUE TEPMOOOPAOOTKH Ha
UX MEXaHUYECKHE CBOMCTBA.

- (hopmMupoBaHUE KOMIETEHIIMNA/KOMIIETEHTHOCTEH B COOTBETCTBUU C TPEOOBAHUSIMU

dI'OC CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBanust K pe3yabTaTaM 0CBOEHHUS yueOHOU AuCIUIUTHHBI B cooTBeTcTBUU ¢ PI'OC CIIO

—  OOyuaromuiicss TOHKEH

YMETb:

- aHaJIU3UPOBATh CTPYKTYPY U CBOMCTBA MaTEpPUAJIOB;

- CTPpOUTH AUarpaMmMbl COCTOAHUA )IBOI71HI)IX CIIJIaBOB,

- JaBaThb XapaKTEPUCTUKY CIlJIaBaM

3HATh:

- CTPOCHHE U CBOMCTBA KOHCTPYKIIMOHHBIX U IKCILTYaTAIHOHHBIX MATEPUAIIOB, IPUMEHSEMBIX TIPU

PEMOHTE, SKCILUTYaTalli U TEXHUIECKOM 00CITY)KHBaHUY;

- CYIIHOCTb SIBIICHH, TIPOUCXOJSINIUX B MaTepUaax B yCIOBUSIX SKCILTyaTalluH U3/IEIIHsL;

— COBpEMEHHBIE CIIOCOOBI TTOTYUCHHS MaTEPHAJIOB M U3/ICNINH U3 HUX C 3aJJAHHBIM YPOBHEM

9KCIUTyaTaIl[HOHHBIX CBOMCTB, CBAPOYHOE TIPOU3BOJICTBO, TEXHOIOTHUECKHIE TIPOIIeCCh 00padoTKu

Bpemsi BbInmosiHeHHs1: 2 aKaJIeMHYECKUX Yaca

Conep:xanue padoThbl:

N3yunte MUKPOCTPYKTYPHI JISTHPOBAHHBIX CTaJICH, IPOAHAIU3UPYITE BIUSHIE TEPMOOOPAOOTKH HA UX

MEXaHUYECKUE CBOWCTRA.

1. N3yunTte u 3apucyiiTe MUKPOCTPYKTYPHI JISTUPOBAHHBIX KOHCTPYKIIMOHHBIX CTajeh

CIETYIOIIUX MAPOK:

a) 40X, a) (mepmuTHBIA Ki1acc); 6) 18X2H4BA (MapTeHCHTHEIH Ki1acc);

B) P18 (xapOmansrii knacc); ) X18H9 (aycTeHnTHBIH Ki1acc);

n) 3X13 (dbeppuTHBIi Ki1acc).

2. CocraBe Ta0ONHIly MEXaHUYECKUX CBOMCTB 3apHCOBAHHBIX CTAJICH MOCIIE UX TEPMHUYCCKON
06paboTtku (Tabi. 28 — 32):
Ne Pexum MHUKpPOCTPYKTYpa MexaHn4yecKkre CBOCTBA
Ne | Mapka | Knacc TEPMHUYECKOH | crain
cranu 00paboTKH OB, 5, % HB
MIIa
OobopynoBanmue:
o VYuebHoe nocobue
. Muxkpockor.
o Muxkpouugsl.
KoHTpoJsbHbIE BONIPOCHI:
1. Knaccuduiupyiite nerupoBaHHble CTalIM N0 HA3HAYSHUIO / CTPYKTYpE.

2. Ha3zoBute pexxumbl TepMOOOPAOOTKH.
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3. Knaccugunupyiite 1erupoBanHbIe CTaIH 10 MPOLEHTHOMY COAEPKaHUIO JISTHPYIOMINX
3JIEMEHTOB.

4. Kak nerupyromue 31eMeHThl BIMSAIOT Ha CBOMCTBaA cTasiei?

o. UYem cTany OTJIIMYAIOTCS OT YYT'YHOB?

TpeOoBanus k oT4éTY 1O 1a00paTOpHOIi padoTe:

BrinosinenHas paboTta npecTaBisieTcs MpenojaBaTelo B padodeil TeTpaay Win TETpaau JULs
BBINIOJIHEHUS IIPAKTUYECKUX paboT.

Kpurtepuu onenuBanusi:

«2» - 3a1aHue HE BBIMIOJIHEHO;

«3» - BepHO oopmIIeH OTUYET U aH | OTBeET;

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

«5» - BepHO 0(OPMJIEH OTUET U JTAaHBI BCE OTBETHI

INPAKTUYECKAS PABOTA 6

Tema: U3ydyeHue CTPYKTYPbI U CBOICTB LBETHBIX CILJIABOB.
eab NpakTHYECKOr0 3aHATHUSA:
- HA3y4YEHHUE CTPYKTYPhI U CBOWCTB LIBETHBIX CILUIABOB U UX CBOWCTBA;
- 3aKpCIICHUEC METOAUKHU ONPEACIICHUA CTPYKTYPhI U CBOMCTB IOIBETHBIX CIIJIAaBOB
- (dhopMupoBaHUE KOMIETEHIINNA/KOMIIETEHTHOCTEH B COOTBETCTBUMU C TPEOOBAHUSIMHU
®I'OC CITO: OK 01, OK 02, OK4 — OK 06
TpebGoBanust K pe3yabTaTaM 0CBOSHHUS yaeOHOH AUCIUIUIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO
—  OOyuaromuiicss TOHKEH
YMETh:
- AHAJIM3MPOBATH CTPYKTYPY ¥ CBOMCTBA MaTepHaIOB;
- CTPOUTB UArPaMMbl COCTOSIHUS JBOMHBIX CILIABOB;
- JlaBaTh XapaKTEPUCTHKY CIIJIaBaM
3HATB:
- CTPOCHHE U CBOMCTBA KOHCTPYKIIHOHHBIX U SKCILIYaTal[HOHHBIX MAaTEPHAJIOB, IPUMEHSIEMBIX TIPH
PEMOHTE, IKCIUTyaTallul ¥ TEXHHYECKOM 00CITyKUBaHUH;
- CYILLHOCTb SIBJICHHH, TPOUCXO/LIIINX B MAaTEpHaIaX B YCIOBHUIX IKCIUTyaTAIIMU U3ICITHS;
— COBPEMEHHBIE CIIOCOObI MOyYCHHsI MATEPUAJIOB U H3JCINI U3 HUX C 3aJJaHHBIM YPOBHEM
AKCIUTYaTAIl[MOHHBIX CBOWCTB, CBAPOYHOE IIPOM3BOJCTBO, TEXHOJIOIHYESCKHE MPOLIECCH 00paboTKH
Bpemsi BbINOJIHEHHUSI: 2 aKaJIeMUUECKHIX Yaca
Conep:xanue padoThbl:
AHTH(PUKIMOHHBIE CIUIABBI - 3TO MaTepHalbl, COCTOAIINE W3 IIacTHUecKoi ocHoBeI (Sh, Pb, Al,
pactBopel: Sn B Cu, Sb u Cu B Sn, Sb u Sn B Pb, Na B Pb) u TBEpapix Bkiatouenuit ( Zn, Cu, Sb u
xumuueckux coequnaennii: Cu3Sn, CuAl2, ShSn, Pb3Ca ), paBHOMepHO pacCesHHBIX B MATKOH OCHOBE.
[locne mpupaboTknm W YacTUYHOW nmedopMarvii MSTKOW OCHOBBI B HEH 00pa3yroTCs YIiyOJNeHus,
CHOCOOHBIE yIePKUBATh CMa3Ky, HEOOXOAUMYIO JIJIsl HOpMalTbHON PabOThl COSTMHEHMS.
B 3aBucuMocTH OT yCIOBHH pabOThl BKIQJBIMICH MOAUIMIHAKOB TMPUMEHSIOTCS  CIICIYIOIIHE
aHTH(PUKIIMOHHBIE MaTepUalbl: a) CIUIaBEl Ha ocHoBe Fe - anTudpuknmonHeii uyryn (AUYC-1, AUB-1,
AYK-2) n meramnokepamuka (kene30 - rpaduT); 0) CIuiaBel Ha MEIHOW OCHOBE - OPOH3HI; B) CIUIaBHl HA
ocuose Al (¢ Sb, Cuu Mg - CAM, AO20-1, AO9-2); r) Gerbie MOIIIMITHAKOBBIE CIIABBI HA OCHOBE OJI0BA
nnu ceuHIa - 6a66uTH (b83, b16, BC. BK. BH, BT u np.).
W3yuuTh 1 3apucoBaTh MUKPOCTPYKTYpY JaTyHu JIC59- 1, 6ponssl bp. AS,
nypamtomuna J116 mocne 3akanku, cunymuna AJl4, 6a66utoB b83 u b16.
CocTaBTe TaOMHIBI M3yYCHHBIX CIUIABOB, YKa3aB UX MPOMBIILICHHOE Ha3HaueHue (Tadm. 39 — 45).
Pacmngpyiite mapku cnenyromux cmiasos: JI196, JDKMn 59 -1-1, JIO 70-1, bp.OLIC 6-6-3,
bp.AXKC 7-1,5 -1,5; AMrS, 11, AB, AJIl, AJI2, AJI9, BC, BK, BT, AUK-2.
OobopynoBanmue:

e JlaGopaTtopHble CTCH/BI.

e VYuebOHoe mocobue

e  Mukpockor.




17

e  MukpouTiQbl IBETHHIX CIIJIABOB.

KoHnTposabHbIe BONpPoCHI:

Kakue criyiaBel OTHOCST K LIBETHBIM?

Jaiite moHsTHE NaTYHH / OpOH3E.

Hazosute otinmuus neopMUpyeMBbIX U TUTEHHBIX CIUIABOB.
Jaiite mousitue 6ab0uTaMm.

e Hasoure rpynnsl aHTUQPUKITHOHHBIX MAaTEPUAJIOB.
TpeOGoBanus Kk 0TUETY 110 NPAKTHYECKOH padoTe:
BrimonnaenHas paboTa mpeacTaBiseTcs MpenoaBaTesio B padoveld TeTpaay Win TeTpaIu Ulst
BBITIOJTHEHUS TIPAKTHYECKUX PadoT.

Kpurepuu onenuBanus:

«2» - 3alaHue€ HE BEITIOJIHEHO;

«3» - BepHO opopMIIeH OTUET U J1aH | OTBET;

«4» - BepHO 0(OPMIIEH OTUET U JaHO 2 OTBETA;
«5» - BepHO 0(hOPMJIEH OTUET U JTAaHBI BCE OTBETHI

4.2. 3ananus VI NPOMEKYTOYHOM aTTecTaluu

ITEPEYEHD
BOIIPOCOB JIJIsI TOJATOTOBKHU K 9K3aMEHY MO Y4eOHOW TUCITUTIIINHE
OI1.04 MarepuanoBeaeHue st 00yJarOIIUXCsI TIO CIIEIIHAIBHOCTH
26.02.05 Dkcruryaramus CyJOBbIX SHEPreTHUYECKUX YCTaHOBOK

CrpoeHnue u CBOMCTBa METAJIOB.

Tunel KpUCTATIIMYECKUX PEHIETOK METAJIOB.

AnnoTponuyeckue MoAU(PUKAIIH JKee3a.

MexaHnveckue CBOKWCTBA METAJIJIOB.

Omnpenenenre TBEPIOCTH METAIIIOB.

HcnpiTanus MatepuasoB (Ha MPOYHOCTh U TBEPAOCTD).

OcHOBHBIE TIOHATHSA O CIIJIaBax.

Bune! cruiaBos.

[Ipocreitmume nuarpaMmsel JBOMHBIX CILJIABOB.

0. [IpocTeiimue nuarpaMmsbl TBOWHBIX CIIJIABOB.

1. JlmarpaMmMa COCTOSTHUS JKEJI€30-IIEMEHTHT (00IIasi XapaKTEPUCTHKA).
12. KOMIIOHEHTBHI 5Ke1e30YTIIEPOTUCTHIX CIIJIAaBOB.

13. CtpyKTypHBIE COCTABIISIONINE JKETIE30YTIIEPOTUCTHIX CIIJIABOB.

14. Buasl TepMooOpabOTKH.

15. Tepmoo6paboTka. OTKHUT.

16. TepmooOpaboTka. 3akaika.

17. TepmoobpaboTka. OTIycCK.

18. Xumuko-TepMudeckas 00paboTKa CTaIH.

19. Yrnepoauctsie cTaiu 0OBIKHOBEHHOTO Ka4eCTBa.

20. YriepoaucTeie MHCTPYMEHTATBHBIE CTANH.

21. YraepoaucTeie crieluaibHbIe cTadu (MOJIydeHUE, COCTaB, MPUMEHEHHE).
22. JlernpoBaHHbIE KOHCTPYKIIHOHHBIE CTAJIH.

23. JlerupoBaHHbIE MHCTPYMEHTAJIbHBIE CTAJH (MIOJy4eHNE, MAPKUPOBKA).
24. JlernpoBaHHbBIE CHIEIIUATBLHBIE CTAIH.

25. benble uyryHbl (XMMUYECKUH COCTaB, IPUMEHEHHE).

26. Cepble UyTyHBI.

27. KoBkue 9yryHsl (oydyeHHe, MApKUPOBKA, IPUMEHEHHE).

28. BeicOKOTIPOYHBIE YYT'YHBI (TIOTyYeHHE, MAPKUPOBKA, IPUMEHEHUE).
29. Menp u e€ craBsl (OTyYeHHe, MAPKUPOBKA, IPUMEHECHHE).

30. Menp u e€ cruiaBbl (TpyIIbl, CBOWCTBA, IPUMEHEHHUE),

RBRBOoo~NoOR~WNE



18

31. CrnaBsl Meu (TPYIIIbI, COCTAaB, MAPKUPOBKA).

32. AmOMUHUH U €ro CTUIaBhl (BHIIbI, CBOMCTBA, IPUMEHEHNE).

33. 32 AnmoMUHUH U €T0 CIUIaBhI (CBOMCTBA, MAPKUPOBKA, IPUMEHEHUE).
34. AmoMUHUEBBIE CTUIABHIL.

35. AHTH(PHUKITMOHHBIE MAaTEPHAIIBL.

36. Koppo3usi MmeTaios.

37. 3ammTa MEeTaioB OT KOPPO3HH.

38. [Tonmmepsl, moTy4YeHHBIE TIOJIMKOHICHCAIEH (IPUMEHEHHE).
39. Ilomumepsl, MoTydaeMbIe IMOJTMMEPU3AIIACH.

40. Pe3nHOBBIC AIIEKTPOU3OISIIHOHHBIE MATEPHUAITBI.

41. Ilopo1KoBbIE MaTepUabI.

42. KoMIIo3UIIMOHHBIE MaTepHallbl (COCTaB, CBOMCTBA, IPUMEHEHHE).

Criucok peKOMeHIyeMo JINTepaTyphl:

1. Mopsxkos, O.C. MarepuanoBeaeHue: y4eOHUK I CTYA. YUYPSXKICHUU cpell. mpod.
obpazosanus / O.C. MopsikoB. — M.: U3naTenbckuii meHTp «Akagemusi», 2008. — 240 c.

2. TexHoynOrHUsl KOHCTPYKIIMOHHBIX MaTepuajoB : yueOHoe mocobue / B.b. Ap3zamacos,
A.A. Yepenaxun, B.A. Ky3neuos u ap.; non pen. B.b. Apzamacosa, A.A. Uepenaxuna. — MockBa
: «®OPYMy, 2008. — 272 c.

3. YUepemaxuH, A. A. MarepuanoBenenue : yaeOHuk / A. A. Uepenaxun, U. U. KontyHos, B. A.
Kysuemnos. — Mocksa : KaoPyc, 2025. — 237 ¢. — URL.: https://book.ru/books/958117 - Pexwum
JOCTYIIA: IO TIOJIITHUCKE.

4. bonmapenko, I'.I'. Marepuanosenenue: yueonuk mist CITO / I'. I'. bornmapenko, T. A.
KabGanoBa, B. B. Peibanko; mon. pemakuwmeir. I'. I'. Bonmapenko. - 2-e¢ um3a.- Mocksa.:
NznarensctBO IOpaiit, 2023. -329 c.- (IlpodeccnonansHoe 00pa3oBaHue).

5. MarepuanoBeaeHue i1 TPaHCIOPTHOTO MammHocTpoeHnus / 3. P. Naimmumos, JI. B.
Tapacenko, M. B. YauukoBa, A. JI. Aoaynnun. - 3-e uzn., - CII6: Jlans, 2023. — 444 c.

6. CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl JUIsi MAaIIMHOCTPOCHHUS: y4deOHOe
nocooue s CIIO / 3. P. 'anumos, A. JI. A6aymnun. — CII6.: Jlans, 2023. — 268 c.
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