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1. Uenu n 3agaum gucumnnuHbl

Llenbto OCBOEHUA ANCUMNANHBI «MaTtepuanoseneHue» ABnsieTca
dopmMmmpoBaHne KomneteHuunm obyyatrouieroca B obrnactm  npodeccroHanbHoOm
AeaTenbHOCTU N cdhepe NpodeCccMoHanbHOM AeaTeNbHOCTH:

22 lMNuwesas npombIWIeHHOCMb, 8K/IOYas pou3eo0cmeo Harnumkos u mabaka,
(6 cobepe 8HEOpeHUss U  3KCryamauyuu — asmomamu3uposaHHO20 u
pobomu3upo8aHHO20 MEXHOI02U4eCKo20 0bopydosaHusl).

OucumnnuHa HanpasneHa Ha peweHne 3agad  npodeccnoHanbHON
AEeATenbHOCTH cnegytowero TMna: NpPOn3BOLACTBEHHO-TEXHONOMMYECKNI;
OpraHM3auMoOHHO-yNpaBeHYeCKUI; MPOEKTHO-KOHCTPYKTOPCKUNA.

lMporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHuamn DegepanbHOro
rocygapctBeHHoro obpasoBaTefibHOro CcTaHgapTa Bbicwero obpasoBaHua Mo
HanpasneHuto nogrotoskn 15.03.02 -TexHonormyeckne malmHbl 1 06opyaoBaHue.

2. NMepeyvyeHb nNaHUpyeMbiX pe3ynbTaToB OOYy4YeHUSA, COOTHECEHHbIX C
nnaHupyemMbiMu pe3yribTaTaMyu OCBOeHUsl o6pa3oBaTenibHOM NporpamMmbi

Ne Kon dPopmynmpoBKa Kon u HanmeHoBaHue nHaukaTopa
n/n | Komner KOMneTeHUunn AOCTMXKEHUA KOMMeTeHUUn
eHUuumn
1 OrK-7 CnocobeH NpUMeHSITb COBpPEMEHHbIE
3Konorn4yHble 1 6esonacHble MeTobl MO 1onk7 — MpuMeHsieT coBpeMeHHble He3onacHble
paLMoHanbHOro NCMNOSb30BaHWS CblPbEBLIX U meToabl pauwnoHansHoro “cnonb3oBaHns
3HEpPreTUYECKNX PECYPCOB B MaLLMHOCTpOeHMy; | CPIPBEBbIX 1 3HepreTudeckux  pecypcos B
MalUMHOCTpPOEeHUn
NO20nk7 — MpumeHseT COBpPEMEHHbIE
JKOJI0INYHbIE mMeToabl paunoHanbHoro

NCNONb30BaHNA CbIpbeBbIX W 3HEepreTu4yeckmnx
pecypcoB B MaLUMHOCTPOEHUN

Koa n HaumeHoBaHue Pe3ynbTathl 00y4yeHUs (noka3aTenu oLueHUBaHUA)
MHAUKaTopa AOCTUXKEeHUA
KOMMneTeHLUun

v Mpumersier 3HaeT: MeToAbl paLMOHaNLHOTO UCMONL30BAHMS ChIPLEBbIX Y 3HEPreTUYECKNX
OrK-7 -
coBpeMeHHble GesonacHbie metoabl | PECYPCOB B MaLIMHOCTPOEHMN

pauLuoHankeHoro ncronb3osaHus | YMeeT: 6esonacHble MeTofbl PaLMOHaNbHOTO NCMOSb30BaHUS CbiPbEBbIX
Cbpb€BBIX U JHEPIETUHECKUX | pecypcoB

eCYypPCOB B MALLUMHOCTPOEHUN
pecyp P Bnap,eeT: COBpeMEHHbIMU 6e3onacHbIMK MeToaamu paunoHanbHoOro

MCMoJ1b30BaHNA COBPEMEHHbIX MaTeprasioB B MallMHOCTPOEHUN

3HaeT: coBpeMeHHble 3KOMOTMYHbIE METOLbl PaLMOHANbHOMO WCMONb30BaHMA
V0 2onk-7 - MNpuMeHseT | cLipbeBbIX U SHEPreTUYECKUX PECYPCOB B MALUMHOCTPOEHU

COBPEMEHHDLIE SKOMOTHHbLIE METOAL! YMeeT: ucnonb3osaTb cneuuarnbHble 3KONOrn4yHble MeToAdbl paunoHaribHOro

paunoHanbHoro ncnonb3oBaHUA
ChipbEBbIX M aHepreTMdeckux | VICMONb30BAHMNS ChPbEBbIX M SHEPTETUHECKUX PECYPCOB B MALIMHOCTPOEHMN

pecypcoB B MaLLMHOCTPOEHUN Bna,qeeT: coBpeMeHHbIMU OKOJNOMMM4YHbIMU MeTogamu paumnoHanbHOro
MCNoJS1b30BaHUA CblipbeBbIX N 3HEPreTn4eCcknx pecypcoBs B MaWLMHOCTPOEHUN

3. Mecto aucumunnuHel B cTpyktype Ol BO

OucunnnuHa «MaTepuanoBegeHue» otHocutca K 6noky 1 Ol n obaszaTensHON
ee 4yacTu, 6asmpyeTtcss Ha 3HaHMAX, YMEHUSAX U KOMMNETEeHUMAX, CHOPMUPOBAHHBIX MpK
N3yYeHUn ANCLUMNINH LLKONBbHOrMO Kypca.

OucumnnuHa  «MaTtepunanoBegeHne»  9BNAeTcs  NpeawecTBylowen  ans
ANCUNNNWH: ONEKTPOTEXHUKA W SNEKTPOHuMKa, Pusmyeckme OCHOBbI TEMNOTEXHUKM
TexHonorma KOHCTPYKUMOHHBLIX MaTepuanoB, YyebHas npakTuka, O3HaKoMUTernbHas
npakTtuka, [Mpomn3BoACTBEHHAs MNpakTuka, NpPeaaunsioMHas NpakTUKa, BbIMNOSIHEHKE,
noAroToBKa K npoueaype 3almTbl U 3aLimMTa BbiMyCKHOW KBaAnM@UKaLumMoHHOM paboThbl.



4. O6bem guCcUUNINHBLI N

BUAbl y4eOHbIX 3aHATUN

O6LWas TpyAoeMKOCTb AUCLMMITUHBI COCTaBnAeT 3 3a4EeTHbIX eAUHULbI.

Buabl y4ye6HoM paboTbi Bcero yacoB CemecTp 2
akaag. akag. 4

Ob6uwasn TpyaoeMKoCTb ANCUUNIINHBI 108 108
KonmakmHasi paboma, 8 m.4. ayOumopHble 3aHsIMUsi. 55 55
Jlekyuu 18 18
8 MoM yucrne 8 ghopme rpakmu4eckol nod2omosKu
JlabopatopHble paboTel (JIP) 36 36
8 MOoM yucrne 8 ghopme rpakmu4eckol nod2omosKu
KoHcynbmauyuu mekyujue 0,9 0,9
Buabl atTectauum (3aver,) 0,1 0,1
CamocmosimenibHasi paboma: 53 53
MoprotoBka Kk 3awmte no nabopaTopHbiM paboTam 33 33
(cobecegoBaHue)
lMpopaboTka MaTepuanoB MO KOHCMEKTY NEKUUR
(cobecemoBaHne, TECTMPOBAHWE, pELLUEHWE  KeWC- 10 10
3agaHun)
MpopaboTka mMartepuarnos no y4ebHUKaM
(cobecenoBaHMne, TeCTUpPOBaHWE, pPELLUEHNE  KeWc- 10 10
3agaHun)

5 CopepxxaHue ANCUUNIUHBI, CTPYKTYpPUpPOBaHHOE NO TemaMm (pa3sgenam) ¢
yKazaHneM OTBEeAEeHHOro Ha HMX KOnuyecTBa aKafeMuU4eCKMX 4acoB U BUAOB

y4eOHbIX 3aHATUMN

5.1 CopepxaHue pa3genoB AUCLUUMIIUHBI

Tpynoemko
Ne HaumeHoBaHuve pasgena CopepxxaHuve pasgena CTb
n/n ANCUMNITUHBI (ykasblBatoTcs TEMbl U AnAaKTUYECKNE eanHuLIbl) pasgena,
yachl
2 cemecTp
OcHoBbl cTpoeHus u ceonctea | CTpykTypa MaTepunanos. MnacTtnyeckas
MaTepunanos. ®dasoBble | Aedopmaums U MeXaHUYECKMe CBOMCTBA METaroB.
1 npespaLleHns Mpouecc KpucTtannusauumm " dasosble 20
’ npespaweHns B cnnaeax. OCHOBHblE  TuMbl
avarpamm  coctosHus. [uarpamma Xeneso —
LEMEHTUT.
OcHosBbl Tepmuyeckor | OcHoBbI Tepmuydeckon obpaboTtkn. OTxuUr n
> 06paboTkn 1 NOBEPXHOCTHOMO | HOpManu3aumsa ctanu. 3akanka u oTnyck cTanu. 18
" | ynpo4HeHus cnnasoB XuMuKo-TepMmyeckas obpaboTka. NoBepxHOCTHas
3akarka.
KoHCTpyKumnoHHbIe MeTannbl U | KOHCTPYKUMOHHbIe cTanu. YyryHel. CnnaBbl Ha
3. | cnnasl ocHoBe Mean. Cnnasbl HA OCHOBE antoMUHKS. 31
MpombILNeHHbIe cTanm KOHCTPYKUNOHHbIE YrnepoancTblie U nerMpoBaHHble
4. ctanu. >KaponpoyHble ctanu. VIHCTpyMeHTanbHble 22
ctanu. NsHococTonkme cranu.
Mnactmacchl, pesuHbl, | MNnactmacckl. Pe3nHoBble maTepuansl. Matepuansl
5. | aneKkTpoTexHuyeckne C  0CcOObIMM  3MEKTPUYECKUMW  CBOMCTBaMMW. 16
MaTepuansl MaTepuanbl ¢ 0co6bIMU MarHUTHBIMW CBOWCTBAMM.
5.2 Paspgenbl AMCUUNAWHBI MU BUAbI 3aHATUN
Ne CPO, vac
J1, vac
n HanmeHoBaHue pasgena gucumnnmHbl J1IP, yac
/n
1 OcHoBbI CTpoeHMsi M cBoicTBa MatepuanoB. PasoBbie 4 6 10
npespaLleHus
2 OcHoBbI  Tepmu4yeckor 00paboTKM U MOBEPXHOCTHOrO 4 4 10
YMpOYHEHWs CnnaBoB




3 KOHCTPYKUMOHHbIE MeTan bl U chnasbl 4 14 13
4 MpomblLLInIeHHbIE cTanu 4 8 10
5 [nacTmaccol, pe3nHbl, 3NEKTPOTEXHUYECKNE MaTepuansbl 2 4 10
5.2.1 Jlekuumn
Tpynoemko
Ne HanmeHoBaHve pasgena - CTb
TemaTuka NeKUNOHHbIX 3aHATUN
n/n ONCUNMNUHbI pasgena,
yacol
2 cemecTp
OcHoBbl cTpoeHusa u csonctea | CTpykTypa MaTepuanos. MnacTtuyeckas
MaTepunanos. dazoBble | gedhopmaunsa N MexaHu4eckme CBOMCTBa MeTarnmnos.
4 | NPeBpaleHus Mpouecc Kpuctannusauum " ¢asoBble 4
’ npespaweHMss B cnnaBax. OCHOBHble  TuUMbI
Ouarpamm coctosHusa. [dunarpamma  xeneso —
LeMEeHTHUT.
OcHoBbI TepMmumyeckon | OcHoBbI TepMuydeckon 0bpaboTkn. OTKUr n
2 06paboTkMn M MNOBEPXHOCTHOIO | HOpManu3aumsa ctanu. 3akanka u oTnycK cranu. 4
" | ynpo4HeHus cnnasoB XuMuKo-TepMmmyeckas obpaboTka. NoBepxHOCTHas
3aKarka.
KOHCTpYKUWOHHbIE MeTanmbl U | KOHCTPYKUMOHHbIE cTanu. YyryHel. Cnnaebl Ha
3. | cnnasbl ocHoBe Meaun. Cnnaebl HA OCHOBE antoOMUHMS. 4
[MpombilneHHble cTanu KOHCTPYKUWOHHbIE YyrnepoaucTble U nerMpoBaHHbIe
4, ctanu. >XaponpoyHble ctanu. WNHCTpymeHTanbHble 4
cTtanu. sHococTonkue ctanu.
Mnactmaccel, pe3nHsbl, | MNnactmaccel. PeanHoBble maTepuansl. MaTepuansl
5. | anekTpoTexHuyeckne c  ocobbiMu 3ANEeKTpUYECKNMHn CBONCTBaMM. 2
MaTtepuansl Matepwanbl ¢ 0cobbiMM MarHUTHBIMU CBOMCTBaMM.
5.2.2 MNpakTuyeckne 3aHATUA He NpeayCMOTPEHbI
5.2.3 JlabopaTopHbIN NPaKTUKyM
Tpyno-
Ne HaumeHoBaHwue pasgena H eMKoC
ammMeHoBaHue nabopaTopHbIxX paboT
n/n ANCUUNNUHBI Tb,
yac
2 cemecTp
OcHOBbI CTpOeHUss U1 CcBOWCTBA | Makpockonnyeckuin aHanms MeTansoB 2
1 Martepuanos. dasosble | Mukpockonuyeckuin aHanns meTansnos 2
npeBpaLleHns lMocTpoeHne  KpMBBIX  OXNaXOeHus  CnnaBoB
XKEne3o-LueMeHTUT 2
OcHoBbl Tepmuyeckon 06paboTku
2 N MOBEPXHOCTHOrO YNpPOYHeHus | Tepmuyeckasi o6paboTka yrnepoancThbix cTanem 4
ChnnaBoB
KoHCcTpyKkuuoHHble  MeTannsl 1 | OnpegeneHve npegena NPOYHOCTK
cnnasbl OnpeneneHve ygoapHOW BSA3KOCTW MeTannos U 2
CrnaBsoB 2
3 OnpegeneHne MMKPOTBEPAOCTH 2
OnpepeneHune TBEpAOCTM CNNABOB 2
OnpepneneHne aHTUOPUKLMOHHBLIX CBOCTB 2
Hwvarpamma cnnaBoB Ha OCHOBE Meaun 2
[varpamma cnnaBoB Ha OCHOBE alItOMUHUSA 2
4 [MpombiWwneHHble cTanu M3yyeHne MUKPOCTPYKTYP NermpoBaHHbIX cTanemn 4
PeHTreHOCTPYKTYPHbIN aHanun3 ctanem 4
5 lMnactmacchl, pe3vHbl, | MexaHuyeckne  cBOWCTBAa  HeMeTanIM4eckmx 4
3ANEKTPOTEXHMYECKME MaTepmarnbl | YNakoBOYHbIX MaTepranos




5.2.4 CamocTosaTenbHas pabota obyyatowmxcs (CPO)

Tpyno
Ne HanmeHoBaHue pa3sgena Bug CPO €eMKoC
n/n ONCUMNIWHBI Tb,
yac
2 cemecTp
OcHoBbl CcTpoeHuss u cBoucTBa | lMogrotoBka K 3awmte no nabopaTopHbIM
MaTepuanos. dasoBble | paboTtam (cobecenoBaHue) 6
npespaLleHus MpopaboTka MaTepuanoB MO KOHCMEKTY IEKUMN
1 (cobecepoBaHue, TeCTUpOBaHMe, peLleHne Kewnc-
) 3apaHun) 2
MpopaboTka maTtepvarnos no y4ebHuKkam
(cobecepgoBaHue, TeCTUpOBaHME, peLIeHne Kewnc-
3agaHun) 2
OcHoBbl TepMmnyeckon obpaboTkm | MNMogrotoBka K 3awmte no  nabopaTopHbIM
N MOBEPXHOCTHOrO  ynpo4vHeHus | paboTtam (cobecenoBaHue) 6
chnnasoB MpopaboTka maTepuanoB MO KOHCMEKTY IeKLUui
2 (cobecenoBaHne, TECTUPOBaAHME, PELLEHNE KENC-
’ 3agaHun) 2
MpopaboTka maTtepuanos no y4ebHmKam
(cobecenoBaHve, TeCTUpPOBaHME, PELLEHUE Kenc-
3agaHun) 2
KoHCTpykunoHHble MeTannbl  u | MogrotoBka K  3awmte no  nabopaTopHbIM
cnnasbl paboTtam (cobecenoBaHue) 9
MpopaboTka maTepuanoB MO KOHCMEKTY IEKUMN
3 (cobecepmoBaHue, TeCTUpOBaHME, peLIeHne Kewnc-
) 3agaHni) 2
MpopaboTka maTtepvanos no y4ebHukam
(cobecenoBaHne, TECTUPOBaHME, PELLEHNE KENC-
3agaHun) 2
MMpombIWwneHHbIe cTanu MogrotoBka K 3awmte no nabopaTopHbIM
pabotam (cobecenoBaHue) 6
MpopaboTka maTepranoB MO KOHCMEKTY IeKLUui
4 (cobecenoBaHve, TeCTUpPOBaHME, PeELLEHNE KENc-
' 3agaHun) 2
MpopaboTka maTtepuarnos no y4ebHUKkam
(cobecepoBaHue, TeCTUpOBaHMe, peLleHne Kewnc-
3a4aHunin) 2
Mnactmaccesl, pe3uHbl, | MogrotoBka K 3awmte no nabopaTopHbIM
aNeKTpoTEXHUYECKNe MaTepuansl | pabotam (cobecenoBaHue) 6
MpopaboTka maTepuanoB MO KOHCMEKTY IEKUMN
5 (cobecegoBaHue, TeCTMpOBaHMe, peLleHne Kewnc-
) 3agaHun) 2
MpopaboTka mMartepuanos no y4ebHMKam
(cobecenoBaHne, TECTUPOBaAHME, PELLEHNE KENC- 2

3agaHun)

«MaTtepuanosegeHue» : yuebHoe nocobue / I'. B. Anekcees, W. U. bpugetko, C. A.

6 YyeOHO-MeTOAMYECKOE N MH(pOpPMaALIMOHHOEe obecnevyeHne AUCLUMNIIUHDI

6.1 OcHOBHasa nuTepartypa

1. Anekcees, I". B. BupTyanbHbii nabopaTopHbI NPaKTUKYM MO Kypcy

BononkanunHa. — CankT-lNetepbypr : JlaHb, 2022. — 208 c. — ISBN 978-5-8114-1516-

8. — TeKCT : aneKkTpOoHHbIN // JlaHb : aNeKTpoHHO-6ubnnoTevHasa cuctema. — URL:

https://e.lanbook.com/book/211388

CaHkT-lNeTepbypr :

2. 3emckos, HO. IN. MaTtepuanosegenue / HO. . 3emckoB. — 2-e u3g., ctep. —

NaHb, 2024. — 188 c. — ISBN 978-5-507-48829-2. — TekcT :



https://e.lanbook.com/book/211388

ANEKTPOHHbIN //  JlaHb  :  9NEeKTpoHHO-6MbnuoteuHass  cuctema. —  URL:
https://e.lanbook.com/book/364784

3. AyakuH, A. H. DnekTpoTexHudeckoe maTepuanoBefeHue : ydebHoe nocobue
ansa sysoB / A. H. dyakuH, B. C. Kum. — 6-e unag., ctep. — CaHkTr-lNetepbypr : JlaHb,
2024. — 200 c. — ISBN 978-5-507-49676-1. — TeKCT : 9NeKTpOHHbIN // JlaHb :
3NEeKTPOHHO-6MbnnoTevHasa cucrtema. — URL: https://e.lanbook.com/book/399179

6.2 [lononHuTenbHaa nuTeparypa:

1. AnekceeB, [. B. BupTyanbHbin nabopaTopHbii NPaKTUKyM MO Kypcy
«MaTepuanosegeHue» : yyebHoe nocobue / . B. Anekcees, N. WN. bpugeHko, C. A.
BononkaHnHa. — CaHkt-lNetepbypr : Jlaub, 2022. — 208 c. — ISBN 978-5-8114-1516-
8. — TekcT : anekTpoHHbIN // JlaHb : 3nekTpoHHO-6ubnunoteyHas cuctema. — URL:
https://e.lanbook.com/book/211388

6.3 YyebHO-MeTOAMYECKNE MaTepuanbl

1. Oanbinue, M. M. MeToaunyeckme ykasaHusa ans oby4yarolmxcs N0 OCBOEHUIO
avcumnnuH - (mogynen) B OIrBOY BO  BIYUT  [OnekTpoHHbIM  pecypc]:
MeTOANYECKNE YKasaHns Ansi 00y4vatoLmnxXca Ha BCEX YPOBHAX BbicLLIEro obpasoBaHus /
M. M. Oanbinus, P. H. MNnotHukoBa; BI'YUT, YyebHO-meTOOuYeckoe yrnpasreHue. -
Boponex: BI'YUT, 2016. - 32 c¢. Pexum pgoctyna B  9NEeKTPOHHOW
cpege: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813.

6.4 lMepe4yeHb pecypcoB MHGpOPMALNOHHO-TENIEKOMMYHUKALMOHHON CeTu
«UHTEepHeT», HeO6XO0ANMBbIX AN OCBOEHUA ANCLUUNIUHBI (MOaYNSA)

HavnmeHoBaHue pecypca cetn «MIHTepHeT» OneKTPOHHbIN agpec pecypca
HayyHas anekmpoHHas 6ubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas nnamgopma «Opalim» https.://urait.ru/
3BC «JlaHb» https.//e.lanbook.com/

AUBC «Meeaallpo» https://biblos.vsuet.ru/MegaPro/Web
Calim Mu+Hucmepcmea HayKu U 8biCclLIe20 http.//minobrnauki.gow.ru
obpasosaHusi P®

SnekmpoHHas UHGhopMaUuUOHHO- http.//education.vsuet.ru
obpasosamernbHas cpeda ®I60Y BO «BI'YUT

6.5 T[lepeyeHb WMHPOPMALMUOHHBLIX TEXHONOINMMU, WUCNOSb3yeMbIX MNpwU
ocyulecTBNeHUMn obpa3oBaTenbHOro nmnpouecca Mo AucuuniuHe (moaynio),
BK/IlOYaA nepeyeHb MNporpamMmHoro obGecnevyeHuss U UHGOPMaLUNOHHbIX
CMpaBOYHbIX CUCTEM

Mpn un3yyeHUM AUCUMNIMHBI  MCMNOMb3yeTCca nporpammHoe obecnedeHue,
COBpeMEHHble npodeccnoHarnbHble 6a3bl JaHHbIX U MHAOPMALMOHHbIE CNPaBOYHbIE
cuctembl: QNOC yHuBepcuteTa, B TOM 4ucre Ha 6Gase nporpammHon nnatgopmebl
«Cpepa anekTtpoHHoro obyyeHus 3KL».

NMpn ocBOEHMM AUCLUUNIUHBLI UCNONb3YeTCA JINLEH3UOHHOE U OTKpbITOE
nporpammHoe obecrnevyeHue

MporpammbI JInueH3un, pekBU3UTbI NOATBEPXKAAOLEro AOKYMEHTa
Adobe Reader XI (6ecnnaTtHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-



https://e.lanbook.com/book/211388
https://e.lanbook.com/book/399179
https://e.lanbook.com/book/364784

distribution.html

AnbT ObpasoBaHne Jnuensunsa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8 Microsoft Open License

Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1
License No Level#61280574 ot 06.12.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Microsoft Open License
Professional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1
License No Level #48516271 o1 17.05.2011 r.

https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1
License No Level #61181017 o1 20.11.2012 .

https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/
open-license

Libre Office 6.1 JnyeHsuns Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BknioveH B yCTaHOBOYHbIN MakeT
onepauuoHHon cuctembl AnbT O6pasoBaHme 8.2)

Cnipago4Ho-ripagoeble cucmemMbl

npOFpaMMbl NnuyeHsun, PeKBU3UTbI NnoaTBepXAaalwero JOKyMeHTa

CnpasouHbie [oroeop 0 coTpyaHnYecTse ¢ “MHopMCBA3b-4epHO3eMbe”, PernoHanbHanbHbIN

Npasosas VHPOPMALIMOHHBI LEHTP OBLLIEPOCCUIACKON CeTU PacrnpoCTpaHeHNs NpaBoBoi
cucrema nHpopmaumm KoHcynbTtaHT MNnioc
«KoHcynbTaHT Ne 8-99/RD ot 12.02.1999 r.
Mnioc»

7. MaTepmanbHO-TeXHU4YecKkoe obecnevyeHne AUCLUNIIUHDI

Y4yebHble ayantopum 4ns npoBeaeHus y4ebHbIX 3aHATUI

HanmeHoBaHue 06bekTa, NOATBEPXKAANLEro HanMune MaTepuanbHO-TEXHUYECKOro
o6ecneyeHusl, C Nepe4yHeM OCHOBHOro 060pyAoBaHUsA

Yye6Has ayauTtopus (y4eOHble MacTepckue) AOns NPoBeAeHUs NPaKTUYECKUX 3aHATUIA, TPYMNMOBbLIX U
MHOUBUAYaANbHbIX KOHCYMNbTaUUN, TEKYLLLEro KOHTPOIIS U MPOMEXYTOYHOW aTTecTaunm

KomnnekTtbl mebenu gns y4ebHoro npouecca — 12 wrt. Paboyee mecto cnecapsa - 10 wr.

CraHku dpesepHoi rpynnel - 4 eq.

CraHku TokapHon rpynnsl - 6 eq.

CraHku cBepnumbHOW rpynnel - 4 eq.

CraHku WwnudoBansHOM rpynnbl 2 ef.

CTrporanbHbIi CTaHoK - 1 eA.

PaspbiBHas mawmHa - 2 Wr.

MomeweHune Ne 10 ona camocTosiTeNbHOW paboThl — ayanTopust 4Ns NPOBEAEHUSA NITAHNPYEMON
yyebHoMl, y4ebHo-nccneaoBaTenbCKON, HayYHO-UCCregoBaTeNbCKon paboThl CTYAEHTOB M acnMpaHToB
o Komnnekt mebenu ansa y4ebHoro npouecca MarmcTpaTypbl - 8 KOMNAEKTOB.

o [locka HacTeHHasa 3-x anemeHTHasa OH-32M marHuTHas.

Yye6Has ayautopus Ne 126 ons npoBefeHnst nabopaTopHbIX, NPaKTUYECKMX 3aHATUIA, TPYMNMNOBbLIX 1
WHAMBUAOYANbHbIX KOHCYNbTALUNA, TEKYLLLErO KOHTPOIS 1 NPOMEXYTOYHON aTtTecTaumm. KomneloTepHbIn
Knacc

o Komnnekt mebenu gnsa yyebHoro npouecca - 7 LWr.




¢ [lepeHocHoe MynbTMMeaunHoe obopyaoBaHue:
1.MpoekTop View Sonic PJD 5232,

2.9kpaH Ha wratuse Digis Kontur-C DSKS-1101.

3. Notebook LENOVO

JlTabopaTtopHo-ucnbiTatensHoe obopyaoBaHUE:

4. MeTannorpaduyeckuin mukpockon Optika XDS-3MET
5. PaspbiBHasa maiumHa IP20 2166P-5/500

6. bnok ynpasneHnus MY-7 YXJ14.2.

Yye6Has ayautopus Ne 124 nns npoBefeHNUst 3aHSATUA NEKLUMOHHOMO TUNa, NPakTUYeCKMX 3aHATUR,

rPynnoBbIX U MHOMBUAYANbHbBIX KOHCYNbTaLUWUA, TEKYLLErO KOHTPOMS, NMPOMEXYTOYHON 1 UTOFOBOW

aTTecTtaumm

o MebGenb ansa ydebHoro npotecca - 15 koMnnekT.

e [lepeHocHoe MynbTUMeaunHoe obopyaoBaHue: npoektop View Sonic PJD 5232, skpaH Ha wTaTtmee
Digis Kontur-C DSKS-1101.

[ocka 3-x anemMeHTHast Men/mapkep

MomeweHune Ne 122 ona xpaHeHns u npodunakTuyeckoro obcnyxmsaHmsa ydebHoro obopyaosaHus
o Komnnekt mebenu YBI1 - 3 komnnekTa,

e 3TIK Core i7-2600,

e M®Y Laser Jet Pro MFP

MeToaunyeckoe obecneyeHne oUCUMNINH

YuyebHasn ayautopus Ne 227A ansa npoegeHns nabopaTopHbIX, NMPakTUYECKMX 3aHATUIA, TPYMMNoBbIX U
NHAMBUAOYANbHbIX KOHCYIbTaLUN, TEKYLLIEro KOHTPOSIS 1 NPOMEXYTOYHON atTecTaumn. KomnbloTepHbIn
knacc

Meb6enb npenogasatenen - 3 koM.

e YcraHoBka WKM-010 ans ucnbitaHns KOMMNO3WLMOHHBIX MaTepuanos

o [lpnHTep HP Laser Jet 1018

e [laHenb rpadmyeckas OVEN IP 320

Komnbtotepbl PENTIUM 2.53/2.8/ 3.2 ¢ pocTtynom B ceTb VIHTepHeT- 4 LWT.

YuyebHas ayautopus Ne 125 nns npoBeaeHus 3aHATUIN NEKLUMOHHOIO TUNa, NpakTUYecknx 3aHaTuN,
rpynnoBbIX U UHAUBUAYANbHbLIX KOHCYMbTaUWNA, TEKYLLEro KOHTPOIIS, MPOMEXYTOYHON U UTOrOBOW
aTTecTtaumm

KomnnekTel Mebenu ans yqyebHoro npouecca — 25wr.

8. OueHoYyHble MaTepumanbl ANA  NPOMEXYTOYHOM  aTTecTauum
obyyarowmxcs no AMCUMnInHe

OueHouHble matepuansl (OM) ona gucumnnuHbl BKAOYaoT B cebs:

- nepevyeHb KOMMETEHUUN C yKaszaHMeM 3aTanoB uMx hopMUpoBaHUS B npouecce
OCBOEHUNA obpasoBaTesnibHOM NPOrpamMmsl;

- oNMcaHue nokasartenen n KpUuTepmes OLEeHMBAHUA KOMMNETEHLMA Ha pasnnUYHbIX
aTanax nx opmMmpoBaHusi, ONUCaHne LWKan OLeHUBaHUS;

-TUNOBbIE KOHTPOSbHbIE 3afaHus WU UHble Martepuansl, Heobxoaumble ANs
OLEHKN 3HAHWUIN, YMEHUIN, HaBbIKOB N OMNbiTa AEATENbHOCTU, XapaKTepuayoLwmx aTansbl
hopMMPOBaHNSA KOMMNETEHLMI B NPOLIECCE OCBOEHUS 0Opa3oBaTenbHOM NporpamMmeil.

-MeToAn4eckne marepuarnbsl, onpefensarowmnn npoueaypbl OLeHBaHUS 3HaHUN,
YMEHWUN, HaBbIKOB W OMblTa OEATENbHOCTU, XapaKTepuayLwwmx aTansl opMUpoBaHNS
KoMneTeHumnn.

OM npegcraBnaATCs OTAENbHLIM KOMMNOHEHTOM U BXOAAT B COCTaB pabouen
nporpamMmbl AUCLUNSIUHbI.

OueHouyHble MaTepuanbl  opmupytoTcs B cooTtBetctBum ¢ 1 BIYUT
«lMonoxeHne 06 OLEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabo4yen nporpamme
1. OpraHM3aunoHHO-MeToaNYeCKNe AaHHble QUCLUNITUHBI AN 3a04HOWN POopPMbI
oby4yeHusn

1.1 O6bemMbl pa3nnyHbIX popM y4eOHOMN paboThbl U BUAbI KOHTPONsi B COOTBETCTBUM C
y4eOHbIM NNaHoOM

O6bwasn TPYAOEMKOCTb AUCUMNIINHbLI COCTaBIAET 3 3a4YeTHble eAUHULbI

Bupabl yueb6HoM paboThbl Bcero yacoB | CemecTp 4
akag. akag.
O6wan Tpy[oeMKOCTb AUCLMMIIUHBI 108 108
KonmakmHasi paboma, 8 m.4. ayOumopHble 3aHIMUs. 11,5 11,5
Jlekyuu 4 4
8 MOM 4ucrie 8 hopMe rpakmu4eckol noG2omosKu
JlabopatopHble pabotbl (J1P) 6 6
8 MOM 4ucrie 8 hopMe rpakmu4eckol noG2omosKu
PeueH3npoBaHne KOHTPONbHOM paboThl 0,8 0,8
KoHcynbTaumm TekyLime 0,6 0,6
Bugbl atTectaumm (3aver) 0,1 0,1
CamocmosimenbHasi paboma: 92,6 92,6
BbInonHeHWe KOHTPOIbHOW paboThl 9,2 9,2
MoaroToBKa K 3awwimTe no naboparopHbiM paboTtam (cobecegoBaHume) 25 25
MpopaboTka MaTepuanoB MO KOHCNEKTY nekuun (cobecenoBaHue, 26 26
TECTUpOBaHWe, peLleHne Kenc-3agaHmm)
MpopaboTka maTtepuaros no  y4vebHukam (cobecepoBaHue, 324 304
TECTMPOBAHME, peLleHne KeNC-3adaHunin) ' ’
MogroToBkKa k 3a4eTy (KoHTponb) 3,9 3,9




OLIEHOYHbIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALUN

no ANCUUINMINHE

MATEPUANNOBEOEHUE



1 MepeyeHb KOMNETEHUUN C yKazaHMEeM 3TanoB UX opMUpoBaHUA

Ne Kop, dopmynupoBka Koa n HanmeHoBaHue nHgukaropa
n/n | KOMNeTeHUnUun KOMMeTeHUuUn OOCTUXEeHUs1 KoMneTeHUUn
1 OlK-7 CnocobeH NpUMEHSITb COBPEMEHHbIE MO1orkz — TpuMeHsieT coBpeMeHHble 6GesonacHble

3KONOrMyHble n 6e3onacHble MeToabl
pauMOHaNIbHOro NCNosib30BaHUA
CbIPbEBbIX N IHEPrETUYHECKNX PECYPCOB B
MalUMHOCTPOEHUU;

MeToAbl palMOHaNIbHOro MUCMNOJIb30OBAaHUA CbIPbEeBbIX U
SHepreTn4ecknx pecypcoB B MaLUMHOCTPOEHUHN

WNO20nk7 — TpUMeHAeT COBpEeMEHHbIE 3KOMOrMyHble
MEeTOAbl PaLUMOHaNbHOTO MWCMOMNb30BaHNUS CbIPbEBLIX U
3HEpPreTNYeCKMX PeCypcoB B MALUMHOCTPOEHUN

Koa n HanmeHoBaHue
MHOMKaTopa AOCTUXEHNA

PesynbTatbl 06y4eHns (nokasatenu oueHUBaHNs)

KoMneTeHuun
3HaeT: MeTobl paLMOHaNbHOIO NCMNONb30BaHMS ChiPbEBbIX U
N0 1onkr - MpumeHsieT
coBpeMeHHble Ge3onacHble MeTodb! QHepreTn4yeckmnx pecypcoB B MalLIMHOCTPOEHNN
paunoHansHoro ucrnonb3oBanus | YMEET: UCMONb30BaTh Oe3onacHble MeToabl paunoHanbHOro Ncnosnb3oBaHUA

CblpbEBbIX W 3HEpPreTUyeckux
pEeCypCoB B MaLUMHOCTPOEHUN

CblpbEBbIX

BnaneeT: coBpeMeEHHbIMUN ©e3onacHbIMK mMeTogamMmun paunoHanbHOro
MCNoJ1Ib30BaHUA COBPEMEHHbLIX MaTepmnanos B MalLUMHOCTPOEHUN

W20nk7 - MpumeHsieT
COBPEMEHHbIE 3KOMOrNYHbIE METOAbI
paLMOHanbHOro MCNONb30BaHMS
CbiPbEBbIX UM BHEPreTUYECKMX

pecypcoB B MaLUMHOCTPOEHNN

3HaerT: COBpPEMEHHbIE 3KOJT0rnM4Hble MeTodbl paunoHanbHOro NCNonb3oBaHUA
CbIpbEBbLIX N SHEPreTU4EeCKNX pecypcoB B MALLULMHOCTPOEHUN

YMeeT: ucnonb3oBaTtb cneumanbHble 3KONOrnyHble MeTonbl paunoHanbHOro
MCNOoJ1b30BaHNA CbipbeBbIX N AHEPreTN4YEeCKNX pecypcoB B MaLLMHOCTPOEHUN

Bnapeer: COBpEMEHHbIMK  3KOJTONTMYHbIMKM  MEeToAOMMU  pauMOHaribHOro
MCNOJ1b30BaHNA CbipbEeBbIX N AHEPreTU4YEeCKNX pecypcoB B MaLLMHOCTPOEHUN

PesynbTaTthl 06y4eHns (NokasaTenu oLeHMBaHus)

3HaerT: MeToabl paunoHanbHoro MCnoJjib3oBaHUA
QHEPreTn4ecKmnx pecypcoB B MalLMHOCTPOEHNN

CblpbEeBbIX n

YMeeT: Ge3onacHble MeToAb! paLUnoHarbHOro NcnoJJjib3oBaHMA CblpbeBbIX

Bnapeer: COBpPEMEHHbIMUA ©e3onacHbIMK mMeTogammn paunoHanbHoro
MCNoJ1b30BaHNA COBPEMEHHbLIX MaTepnasnoB B MaLLMHOCTPOEHUN

3HaeT: COBpPEMEHHbIE 3KOJ1I0Tn4YHble MeTOodbl paLlOHalIbHOINro NCNosfib3o0BaHUA
CbIpbEBbIX N SHEPreTUn4EeCKNX pecypcoB B MaLLMHOCTPOEHUN

YMeeT: ucnonb3oBatb cneumanbHble 3KONOrnyHble MeTogbl paunoHaliibHOro
NCNOJ1b30BaHUA CbipbEBbIX N 3HEPreTn4eCKnX pecypcoB B MallMHOCTPOEHUN

Bnapeer: COBPEMEHHbIMX  JKOJTIOTMYHbIMKM  MEeTOoAOMM  paunOoHalribHOro

MCMONb30BaHNS ChlPbEBbIX M 9HEPreTUYECKUX PECYPCOB B MaLLUMHOCTPOEHMU

2 I'IacnopT OLEHOYHbLIX MaTepuanoB No agucuuniinHe

Ne Pasgenb! gucunnnuHbl WHaekc OueHoYHble cpefcTBa TexHonorus/npouenypa
n/n KOHTpOIMpyem HanMeHOBaHWe NeNe zapgaHui oueHnBaHus (cnocob
ou KOHTpOnNs)
KoMnetTeHunn
(vnu ee
yacTu)
1 OrlnK-7 Tect Ne1-4 KomnbloTepHoe
TecTuposaHue
OCHP Bbl CTpoeHMA U CobecepnoBaHue Ne49-66
cBolicTBa
(3averT), 3awmTa MpoBepka npenoaasartenem
maTepuanoB. dasoBble
NpeBpaLLeHNs na6opajopr|x pabot
Kelc-3apgaya Ne30-37
lMpoBepka npenogasartenem
2 OrlK-7 Tect Ne5-10 KomnbloTepHoe
OcHOBbI TEpMUYECKON TecTupoBaHme
obpaboTkn n CobecepnoBaHue Ne 67-74
NOBEPXHOCTHOIO (3ayer), 3awuTa MpoBepka npenoaasartenem
YMNPOYHEHUSI CMi1aBOB nabopaTopHbIx paboT
Kelc-3agaya Ne 36-37 MpoBepka npenoaasaTenem
3 KoHCTpYKUMOHHBbIE OrnK-7 Tect Ne 11-19 KomnbloTepHoe
MeTannbl U cnnasbl TecTupoBaHue
CobecepnoBaHue No75-86 Mposepka npenoaasarenem
(3ayer), 3awuTa
nabopaTopHbIx paboT




Kenc-3agayva Ne38-42
MpoBepka npenogasaTenem
MpombiwwneHHbie ctanu | OlK-7 Tect Ne20-26 KomnblotepHoe
TecTuposaHue
CobecenoBaHue Ne87-95
(3averT), 3awmTa MpoBepka npenogasaTenem
nabopaTopHbIX paboT
Kenc-3agayda Ne43-48 MpoBepka npenoaasartenem
Mnactmaccol, pesuHbl, | OMK-7 Tect Ne27-29 KowmnbtoTepHoe
QnNEeKTpoTEXHNYECKMe TecTnpoBaHue
maTtepuansi CobecenoBaHue Ne96-100
(3aver), 3awuTa MpoBepka npenogasaTtenem
nabopaTopHbIX paboT

3. OueHo4HbIe cpeacTBa ANA MPOMEXYTOYHOWN aTTecTaumm

TunoBble KOHTPONbHbIE 3a4aHUSA UM NHblE MaTepuanbl, HeobxoauMble Ans
OLEHKM 3HaHU, YMEHWI, HABbIKOB 1 (UNN) ONbiTa OEATENBHOCTU, XapaKTEPU3YHOLLMX
aTanbl popMMpPOBaHMS KOMMNETEHLNIN B NpoLEcce 0CBOEHNSA obpasoBaTeribHOM
nporpaMmmbl.

ATtTectaumss obyvatowleroca no AUMCUMMNNHE NPOBOAUTCSA B popme
TecTupoBaHusa (usu NUCbMEHHO20 omeema) W npefycMaTpmBaeT BO3MOXHOCTb
nocnegytouiero cobecenoBaHnsa (3aveta).

Kaxgbi BapmnaHT Tecta BkrtodaeT 20 KOHTPOSbHbIX 3a4aHUN, U3 HUX:
- 4 KOHTPOSbHbIX 3aaHNA Ha NPOBEPKY 3HAHWUN;

- 10 KOHTPOSIbHbIX 3alaHU Ha NPOBEPKY YMEHWUN;

- 6 KOHTPOSbHbIX 3aaHNN Ha NPOBEPKY HaBbLIKOB;

3.1 Tecmsbi
3.1.1 OMNK-7 - CnocobeH NpUMEHATb COBPEMEHHbIE 3KOMNMOrnYHbIE U Be3onacHble

MeTOoAdbl pauMnOHaribHOro WCroJib30BaHUA CbIPpbEBbIX U 3HEPreTn4ecknx pecypcoB B

MaLINHOCTPOEHUU
Ne TecToBOE 3ajaHune C BapnaHTtamMmm OTBETOB U NpaBuUiibHbIMN OTBETAMU
3agaHusi
OCHOBHBbIE TUMbI Kpuctannnyecknx peLleTok metannos
a) OLK
1 6) MUK
B) FAY
r) YMK

[edeKTbl KpUcTanmnmMYecknx peLLeTox. ..
a) ToyeuHble;

2 6) NuHeNnHbIe;

B) NOBEPXHOCTHbIE

r) ModenbHbIe.

MpaBuno das (Mmbbca) yctaHaBNMBaeT...
a) NMUHMIO Havana KpucTannusaumm cnnaBea;
0) NUHKUIO KOHLA KpUCTanu3auum cnnaea;

3 B) KOnmM4yecTBO (has B CnriaBe OnpeneneHHoro CocTaea;
r) CBA3b MeXAy YMCIIOM KOMMOHEHTOB, YMCIIOM CTeneHen cBoboabl
Konu4vyecTtBom a3 B cucrteme
MakcumanbsHoe cogepxaHue yrnepoga B ayCTeHUTE COCTaBnNSeT. ..
a) 0,8 %
4 6) 4,3 %
B) 2,14 %
r) 0,02 %.
5 ObpaboTka, koTOpasa npegycMaTpmMBaeT TONBbKO TeMNepaTypHOe BO3AENCTBME HA MeTasn

HasblBaeTcs ... .
a)XnMnKo-Tepmmuyeckas obpaboTka
6)TepMunyeckasa obpaboTka

B)TepmomMexaHn4eckasi 06paboTka




r)tepmoxmmmnyeckas obpaboTtka

Tepmunyeckas obpaboTka, 3akntoyaoLwascsa B Harpese ctanv 4o onpeaerieHHon
TemnepaTypsbl, BblAEPXKKE Npu 3TON TemnepaTtype N MeaneHHOM OXNaXaAeHUn Ha3biBaeTcs
a) 3aKarnkom

0) oTmkMrom

B) OTNYCKOM

r) pekpuctanusauuen

3akanka, npu kotopown getanb o 300—400°C oxnaxgatoT B BoAe, a 3aTeEM NepeHOCAT B
Macro Ha3blBaeTcs ... .

a) 3akarika B OfHOM oxnaguTerne

0) 3akanka B AByXx cpefax

B) M30TepMuMYeckas 3akanka

r) cTyneH4yaTtas 3akarska

Mpu kakol Temnepartype NPOBOAUTCS HWU3KUIN OTMYCK?
a) 150—200°C.
6) 200—250°C.
B) 350—450°C.
r) 450—550°C.

Mpun Kakow TemnepaType NPOBOAUTCH CPEeOHUA OTMYCK?
a) 150—200°C.
6) 200—250°C.
B) 350—450°C.
r) 450—550°C.

10

Mpu kakor TemnepaType NPOBOAUTCS BbICOKUIN OTMYCK?
a) 150—200°C.
6) 200—250°C.
B) 350—450°C.
r) 550—650°C.

11

[loaBTeKTONAHbIE CTanM XapakTepuayTcsi COAepXXaHueM yrnepoaa ...( Macc)
a) po 0,8 %.

6) 0o 0,02 %

B) Bbiwe 0,8 %

r) oo 2,14 %.

12

BpeaHbIMU NpuMecsMn B KenesoyrnepoancTbix craBax sBnstoTCs
a) KpeMHUIM

©) mapraHeL,

B) cepa

r) occpop

13

Ykaxunte o603HaveHne yrnepoamcTon KOHCTPYKLMOHHOWM Ka4eCTBEHHON CTanm
a) Ct1

6) C15

B) 20X

r) cranb 20

14

Mo cTeneHun packucnennsi ctanu bbiBatoT:
a) Kn

6) cn

B) nc

r)cr

15

B yrnepoamncTbix MHCTPYMEHTanbHbIX CTansax Bnepean MapKMpoBKu
cTaBuTCA BykKBa ...

a)l

6) A

B) Y

rB

16

CTtanu ¢ BbICOKUM cogepxaHunem yrnepona:
a) 0,6-0,85

6) 1,6-1,7

B)1,1-1,5

r1,2-1,3

17

Mapku antoMmHneBbIxX 4edopMUpyeMbIX CraBoBs...

a) A1, A16;
6) CAM1, CAN2;




B) MI1, MJI6;
r) MA1, MA2.

18

CunymuH - 31O cnnas...
Aa) antoMuHUA ¢ KpeMHUeM
B6)antomMuHmna ¢ megbto 1 ap.
BB) antoMunHuA ¢ marHmem
r)r) Meam c OfioBOM.

19

CnnaB Meau C LUMHKOM Ha3bIBaeTcs ...
A) 6poH3on.

B) naTyHbo.

B) gropantomuHmem.

) 6ab6uToM.

20

Cranb, B COCTaB KOTOPOW BBOAAT cneumasnbHble 3f1IeMeHTbl Ans
npuaaHus en Tpebyembix CBOMNCTB, Ha3biBaeTCs ...

A) nermpoBaHHOMN.

B) yrnepoaguncTon.

B) kunsawen.

") BbICOKOYrnepogncTomn.

21

B mapkupoBke nernpoBaHHbIx ctanen 6ykson I
0bo3Havalor ...

A) xpom.

B) Bonbgpam.

B) monunbaeH.

) mapraHey,

22

B mapkupoBKe nermpoBaHHbIX ctanen 6ykson ®
o6o3Havatror ...

A) docdop.

B) dTop.

B) BaHagun.

M) Bonbdpam.

23

Cranu ons u3rotosrneHus geTanei noawnnHUKos (Koned,
LLIAPUKOB, PONMKOB) MapKUPYOT

a) X4, WX15,

6) 09X14H, 09X14H7;

B) 15X11M®, 15X12BHM®

r) 30, 45, 50.

24

YkaxuTe Mapky aBTOMaTHOMW cTanu. ..
a) A20

6) AK12

B) KA20

r) KAr20

25

Mapka MHCTpYMeHTanbHOMN cTanu — 370 ...
a) 20

6) AC40

B) Y8A

r) BCt3kn.

26

[ns srotoBneHns getarnen n Yactew KOTNOB, COCYAOB M apMaTypbl, paboTatoLmx noa
OaBrneHneM npu KOMHaTHOM, MOBbILLEHHOM N NOHWXKEHHOW TeMnepaTtypax, LenecoobpasHo
ncrnonb3oBaTb

a) 12K

6) LWX15

B) cTanb 60

rCré

27

[ns NoBbILEHUS NPOYHOCTM U M3HOCOCTOMKOCTU B COCTaB PE3NH BBOASAT...
a) ctabunusaTopsl

6) nnactudmkartopsl

B) HanMnonHUTenNw;

r) pereHepar.

28

YkaxuTte rpynny npoBOAHMKOBbIX MaTepuarioB BbICOKOW MPOBOAMMOCTH. ..
a) Meab, artOMUHUA U UX CNNaBbl;

©0) onoBo, PTYyTb, CBMHEL;

B) MaHraHWH, KOHCTAHTaH, HUXPOM;




r) HMOGUN, BaHaAWN, TEXHELMN.

Cambim ANeKTponpoBOAHbIM MeTaJlJIoOM ABNAETCA...

29 a) cepebpo; 6) Bonbdpam; B) xerneso; r) CBUHeL,

3.2 Kelic-3a0aHus

3.21. OMK-7 - CrnocobeH NpMMeHATb COBPEMEHHbIE JKONOTMYHble M Oe3onacHble MeToAbl
pauMOHanbHOrO UCMOMb30BaHNS ChIPbEBLIX N QHEPreTUYECKUX PECYPCOB B MALLMHOCTPOEHMM

Homep TekcT 3agaHus
3agaHus

Cutyauus. MNpeanpusitve BbINOMHSET YCYr NO 3KCNepTu3e MeTannyeckmx OTIIMBOK C
onpeaeneHneM MakpoCTPYKTypbl

3apaHue: ViccrnienoBaHne MakpOCTPYKTYpbI - 3TO ...

30 a) uccnepoBaHue Nynowu U HeBOOpPYXEHHbLIM rfa3oMm;

0) douanyeckme meToabl eekToCcKonMM MeTansos;

B) UccrieqoBaHUe CTPYKTYpbl NOA MUKPOCKOMOM;

r) NPOCTPAHCTBEHHOE PACMOSIOXEHNE aTOMOB B UX KPUCTASIIIMHECKOW peLUeTKe.

Cutyaums. [Npegnpusatue BbINOMHAET YCAYrM N0 9KCNepTu3e MeTannyeckux oTiMBOK C
BbIiBNEeHNeM rnybrHbl 3akaneHHoro crnos

3apaHnwue: Jlvksaumsa yrnepoga nnuv rnybrHa 3akaneHHoro Cnos BbISBASIOTCS. ..

a) peaktuBom leMHa;

6) metogom baymaHa;

B) METOAOM rnyboKOro TpaBneHus;

r) TpaeneHvemM B BOOHOM pacTBOpe C MaccoBOMW gonen nepcynbgaTta aMMoHus 15 %.

Cwutyauums. [Npeonpuatme BbINOMHAET YCAYrn MO SKCNEPTU3e MeTanIn4yeckmx OTAmMBOK C
BbISIBIIEHWEM NMKBaLmi hocdopa u cepbl

3apaHue:. Jluksauus cepbl BbiBRseTCS ...

32 a) peaktuBoM [eliHa;

6) meTogom BaymaHa;

B) METOLOM rnyGOKOro TpaBneHus;

r) TpaBneHveM B BOOHOM pacTBOpE C MaccoBOM gonen nepcynbgarta aMmonus 15 %.

Cutyauus. [Npeanpusatme BbIMNOMHAET YCAYrM NO 3KCNEPTU3E OTKA30B CUCTEM, B KOTOPbIX
BbISIBIIEHbI pa3nuyHble gedopmaLumm us-3a HanpsbkeHnii. BeisiBneH xapakrep paspyLueHusi-
YCTanoCTHbIN U3IOM

3agaHue: YCTanocTHbIN N3MIOM XapaKTepuayeTcs. ..

a) KpUCTaNJIM4YecCKUmM CTpoeHneM, B U3NIOMe MOXHO BuaeTb POpMy 1 pa3mepbl 3epeH
MeTanna;

6) BONOKHUCTBIM CTpOeHneM, bopma 1 pasmMepbl 3epeH MeTarnna CUbHO UCKaXeHbI;

B) ABYMSI 30HAMW: 30HOM MENKO3EPHUCTOrO (CTYNeHYaTo - CAOMCTOro CTPOEHUS) U 30HOM
paspyLleHus;

r) rmagkum CTPOEHUEM.

33

Cutyauums. lNpeanpuatne mogenupyeT NpoLeccsl B MeTanmnax npu ux paspyLueHuu. MNpm
3TOM OMNPEAENATCA MEXaHUYECKNE CBOMCTBA

3apaHue: pynna MexaHU4eckux CBOMCTB - 3TO...

a) NPOYHOCTb, XKECTKOCTb, TBEPAOCTb, BA3KOCTb, NNTaCTUYHOCTb;

0) NNOTHOCTL, UBET, TemMnepaTypa nnaBneHusl, TeNnonpoBogHOCTb, KO3MULIMEHT
JIMHENHOrO pacLUMpPEHWS;

B) KOPPO3MOHHAsA CTOMKOCTb, KUCITOTOCTOMKOCTb, XXapOCTOMKOCTb, paCTBOPUMOCTb;

r) KOBKOCTb, LUTAMMNYEMOCTb, yCaaKa, CBapMBaEeMOCTb, XXUOKOTEKYYECTb.

34

Hedopmauuns, koTopas He ucyesaeT Nocrie CHATUA Harpysku, HasblBaeTcs

35 <
OTBeT: MNMnacTnyeckon

CVITyaLlMFl. I'Ipep,npvmme BbINOJTHAET YCIyrn no NOCTPOEHUI0 KPUBbIX OXnaXaeHua
OTAeNbHbIX CMaBOB CUCTEMbI XXene3o-yrinepoa. H606XO,EI,I/IMO no amnarpamMmme COCTOoAHUA
Xeneso- LeMeHTUT onpeaenuTtb Temnepatypy obpasoBaHus Jlegebypura.

3apaHue: ObGpasoBaHue 3BTeKTMKU No peakuun: Lc — Ae + L. npomcxoaut npu
TemnepaType °C_

OtBeT 1147 ( BctaButb UM pbl)

36

37 Cutyauus. Npeanpusatie BbIMNOMHAET YCYrM NO NOCTPOEHUIO KPUBLIX OXNaXaeHus!
OTOenNbHbIX CMaBOB CUCTEMBI Xene3o-yrrepod. HeobxoamMmo no gnarpamMmme COCTOSHUSA
Xenes3o- LeMeHTUT onpedennTtb Temnepatypy obpasoBaHua Nepnvra

3apaHue: [pu Temnepatype NMPOUCXOAMNT 3BTEKTOMOHOE NpeBpaLleHne aycTeHnTa
CcocTaBa TOYKM «S» B NepnmT (MexaHn4eckas cMecb dheppuTta cocTaBa Touku «Py» n




LeMeHTUTa) No peakuumu:
As —>¢p + L|1||.
OTBeT 727 ( BctaButb LUndpbI)

38

Cwutyauums. [Npegnpuatne npoBOAUT UCcnegoBaHme YyryHoB. Heobxoammo onpegenvtb BUA
4yyryHa no paBHOBECHOW CTPYKType
3agaHue: OBTEKTUYECKNE YYryHbl cogepxar
OTBeT 4,3 ( BctaButhb Undpbl)

% yrnepoaa

39

Cutyauums. Npeanpusitue NpoBoauT NccnegoBaHne YyryHoB. Heobxoanmo onpegenuTs BUA
YyryHa no paBHOBECHOW CTPYKType

3apaHue: 3asBTeKTUYECKME YYTYHbI codepXaT yrnepoga bonee % yrnepoga

OtBeT 4,3 ( BctaButb Lndpbl)

40

Cutyauusa. Heobxogumo nopgobpatb MaTepuan Ans getanen MawwuH, Tpedyowmnx
MOBBILIEHHbIX MEXaHU4YeCKUX CBOWCTB, OONbLUOrO COMPOTUBIIEHUS W3HOCY, KOPPO3WMW,
oKanMHoobpa3oBaHuio,

3agaHue: OnpegenuTb Kako MaTepuarn NPUMEHSIIOT:

a) nerMpoBaHHbIN YyTyH

6) cepbIn YyryH

B) 6enbIn 4yryH

r) KOBKMI YyryH

41

Yrnepogucrtas kadyecTBeHHast ctanb 30 cogepXxuT yrnepoaa:
a)0,3;

6) 0,33;

B) 0,03;

r) 0,003..

42

UHcTpymMeHTanbHas ctanb Y8 cogepXnt___ yrnepoaa
OTtBerT: 0,8

43

Cutyaums. JlermpoBaHHbIE CTaNW LUMPOKO MPUMEHSIIOT B CEJTbCKOXO03ANCTBEHHOM
MaLLWHOCTPOEHNN.

3apaHue: B kayecTBe nermpyoLLmx afIieMEHTOB Yallle UCMOoNb3YT HEAOPOrneE U
HeaedPUUNTHbIE 3NIEMEHTHI:

a) mapraHew;

0) KpeMHUNN;

B) XpOMm;

r) anoMnHUn

44

BbICcOokOKka4yeCcTBEHHbIE CTanu cogepat MeHbLUe BpeaHbIX Nnpumecen n obo3HavarTca
OykBom NOMELLIEHHOM B KOHLIE MapKu
OTtBeT: A

45

PacwundppoBate mapky ctanm 18X2H4A

a) 0,18 %C, 2 % Cr. 4 % Ni BbicOkOKa4yecTBeHHas
6) 0.18 %C, 20 % Cr.4 % Ni, 1% A

B) 0.18 %C, 20 % Cr. 40 % Ni, 1 % A

r) 0.18 %C, 20 % Cr. 40 % Ni, 1.5 %A

46

IlaTyHn ogHodasHble:
a)nao

6) 015

B) AJl6

r) JIAXK-6

47

JlaTyHb - 3TO cnnaB

a) Meam ¢ antoMUHUEM
6) meau ¢ oroBoMm

B) Megu € LMHKOM
r)antoMUHUSI C OFIOBOM

48

PacwundppoBate cneaytoLlyto mapky: bpOLI4-3

a) bpoH3a copepxawasn 4 % O, 3% L, 93 % Cu
6) Cnnae meau copgepxawmmn 0, 4 % O, 0,3 % L
B) Cnnas cogepxawumin 40 % O, 30 % L

r) Cnnas cogepxawmn 40 % O, 30 % LI, 30% Cu

3.3 3awuma nabopamopHbix pabom (npumep)
3.3.1 OIK-7 - CnocobeH npuUMEeHATb COBPEMEHHbIE 3JKOMOornyHble n 6GesonacHble MeTonbl

paunoHarnbHOro Ncnonb3oBaHUA CbiPbEBbIX U SHEPreTUYECKMX peCcypcoB B MaLLMHOCTPOEHUN




Ne
3aJaHus

dopmynupoBka Bonpoca




49 Kakvne otnmumna mexagy Kpuctanmy4ecknmmn n amopHbiMm Tenamm?

50 YTO NnoHMMaeTcs No4 MEXMONEKYNSAPHbIM B3aMMOAENCTBUEM KPUCTANIOB?

51 Kakue meTanmbl MMET rekcaroHasnbHY NIOTHYIO YNaKOBaHHYI0 peLleTky?

52 UTOo noHuMmaeTcss Mog TOYEYHbIMM, FfMHENHbIMW, MOBEPXHOCTHBIMU U OO6BEMHbIMU
gedekramun?

53 Kakvne OCHOBHbIE TUMbl KPUCTASINIMYECKMX PELLETOK Bbl 3HaeTe?

54 KakoBbl OCHOBHbIM xapakrepuctmkam KyBuyeckon, rekcaroHarbHom n
rpaHeLIEHTPMPOBAHHOM KPUCTANIMYECKON peLueTkn?

55 Yto Takoe pasa, xumm4eckoe coeguHeHve, TBEPAbIVi PacTBOP, MEXaHNYeckas CMecb?

56 Kak BnustoT dpocdop, cepa, KpEMHUI U MapraHew, Ha rpadomTuaumio?

57 Yto onpegensietca no npasuny ¢as (f'mbbca)?

58 YTo Takoe NMHUS NMKBMayCc?

59 YTo Takoe nuHus conuayc?

60 YTto Takoe 3BTEKTUKA?

61 Yto npeacraBngaet cobov gnarpaMmma COCTOAHUSA?

62 Kakne npespallieHusa npoucxogaT npu Temnepatype 1147°C Ha gvarpamme «xeneso-
LEeMEHTUT»?

63 Kakne npespalueHuns npoucxogdt npu TemnepaTtype 727°C Ha gunarpamme «Keneso-
LEeMEHTUT»?

64 YTto HasbiBaeTcs CnocobHOCTbIO, cTanu npuobpeTaTb MOBbIWEHHYIO TBEPAOCTb MpU
3akanke?

65 [Mocne oxnaxaeHus B KaKov cpefie 3aKaniovHble HanpsKeHUs MeHbLue?

66 KakoBa cKOpOCTb OXNnaXaeHus YrnepoancTbiX 1 NErmpoBaHHbIX cTanen?

67 YT0 Takoe Tepmmnyeckas obpaboTka?

68 YT0 Takoe 3akanka

69 [o Kakon TemnepaTtypbl HAarpeBaKT JOIBTEKTOMAHbIE CTanNu Npy HopManmsaumm?

70 YTO Takoe «OTXKUr»?

71 YTto Takoe «OTnycK»?

72 Mpu Kakmx YyCnoBuSIX MOMy4YaloTCss COPOUTHbIE, TPOOCTUTHbIE, OEWHUTHbIE W
MapTEHCUTHbIE 3aKaroYHblE CTPYKTYpPbI?

73 Ha yTo BnusieT KpUTMYecKasi CKOPOCTb 3aKankun?

74 Kakue Bugpbl oTnyckoB 6biBakoT?

75 Kakve cnnaBbl OTHOCATCS K YyryHam?

76 Ha kakve rpynnbl nogpasgenstoT YyryHbl?

77 CkonbKo yrnepoga coaepXuTcs B 9BTEKTUYECKOM OerioM YyryHe?

78 Kak MapKupyoTcs YyryHbl?

79 Kakyto popmy umeeT rpacumT B YyryHax

80 CocTosHMe yrnepoaa B YyryHe

81 Knaccudmkaums n obnactb NPUMEHEHUS YYTYHOB

82 CaolicTBa 6enbix, CEPbIX, BbICOKOMPOYHbIX M KOBKUX YyryHOB

83 YrnepoamvcTble KOHCTPYKLUMOHHbIE CTanm

84 KayecTBeHHble yrnepoancTele ctanu

85 MapK/poBKa yrnepogucTbIX cTanemn obblIKHOBEHHOTO KayecTBa

86 MHCTpyMeHTarnbHble cTanm

87 [edopmmnpyemble antoMMHUEBLIE CNNnaBbl

88 JluTenHble antoMUHUEBLIE CNiaBbl

89 BpoH3bI

90 J1aTyHb

91 CaoiictBa TuTtaHa

92 JlermpoBaHHblE KOHCTPYKLUMOHHbIE CTanu

93 BnusiHne nervpyroLmMx 3neMeHToB Ha CBOMCTBa CTanu

94 HuskonernpoBaHHble cTanu

95 ONeMeHTbI ANsi NerMpoBaHms MpU N3roTOBMEHNM BbICOKOHArPYXEHHbIX AeTanen

96 lMnacTtmacchl

97 TepmonnacTuyHble nnacTtMacchl

98 TepMopeakronnacThl

99 PesnHoBble MaTepuanbl

100 HeopraHuyeckne marepuansl

3.4 Bonpochl kK cobeceaqoBaHuio (3aveT)




3.4.1 OIK-7 - CnocobeH NpMMeHsaTb COBPEMEHHbIE 3KOSTOrMYHbIE U Be3onacHble
MeToAbl pauNoOHaNbLHOro MCMNOMb30BaHWS ChiPbEBBIX U AHEPreTUYEeCKUX PECYPCOB B
MaLUMHOCTPOEHUN

Ne 3agaHus PopmyrmpoBka Bonpoca
101 KakoBbl  OCHOBHbIM  XapakTepucTukam  KyOGu4Yeckon, rekcaroHanbHOM W
rpaHeLeHTPUPOBAHHOW KpUCTaNIMYeckom peeTku?
102 Kakum MeTogoMm BbIiBNAETCA AEHAPUTHAs CTPYKTypa B NIMTbIX geTansax?
103 Kak npoTtekaeT nnactmndeckas gedopmaums?
104 Yem otnnyaetcs gedopmaumsa nonvkpuctania ot gedopmaumm MoHoKpucTanna?
105 [unarpamma coCcTosHUS Xeneso- LEMEHTUT
106 Kpuctannusauus cnnaBoB Kerne3o- LEMEHTUT
107 @a30Bble M CTPYKTYPHbIE NBMEHEHMST B CMJlaBaXx Xeneso- LeMEHTUT
108 Ha 4yT0 BnusieT KpuTmyecKkasi CKOpOCTb 3aKankun?
109 Y70 Takoe Tepmuyeckas obpaboTka?
110 YTo Takoe 3akanka
111 [o kakon TeMnepaTtypbl HAarpeBaT JOIBTEKTOMAHbIE CTanu Npy HopManu3aumm?
112 YUTo Takoe «KOTXKUry?
113 Y70 Takoe «OTnyCcK»?
114 Kakue Bugpl otnyckoB 6biBaloT?
115 Kakue cnnaBbl OTHOCATCS K YyryHam?
116 Ha kakve rpynnbl nogpasgenstoT YyryHbl?
117 CKonbKo yrnepoga CoaepXMTCs B 9BTEKTUYECKOM Benom vyryHe?
118 Kak MapKmpyroTCs YyryHbl?
119 Kakyto popmy nmeeT rpadouT B YyryHax
120 Knaccundukaumns yrnepoamncTbiX KOHCTPYKUMOHHbLIX cTanen
121 BrnngaHvne cogepXaHusa yrnepoga Ha CBOWCTBaA cTanemn
122 lMpumeHeHue cTanen obbIKHOBEHHOIO Ka4eCcTBa N KAYEeCTBEHHbIX
123 HuskoyrnepoancTble ctanu
124 CpegHeyrnepogucTble ctanu
125 CTtanu ¢ BbICOKMM cogepXaHueMm yrnepoaa
126 JlernpoBaHHble KOHCTPYKUMOHHbIE CTanm
127 BrivsaHue nernpyroLimMx 3reMeHTOB Ha CBOWCTBA CTanu
128 YTO 3HAYMT BLICOKOSErMpoOBaHHbIE CTanm
129 Knaccudumkaums nermpoBaHHbIX cTanewn
130 ANIOMUHUIA 1 cnNnasbl HA ero OCHOBE
131 TuTaH 1 cnnaebl HA ero OCHOBE
132 CnnaBsbl HA OCHOBE Meau
133 [MprmeHeHre cnnaBoB Ha OCHOBE Mean
134 KomnosuumnoHHble maTepuansl
135 CsoncTsa pesuH
136 HemeTannunyeckve matepuansl

4. MeTtoau4yeckue Mmartepuanbl, onpegensilowme npouegypbl OLeHUMBaHUA
3HaHUW, YMEHWUW, HaBbIKOB U (UNKN) ONbiTa AEeATENbHOCTMH,
Xapakrepusyrowmx 3tanbl GOpMUPOBaAHUA KOMMETEHLUN

Mpoueaypbl OLEHMBaAHUSA B X04€ U3yYeHUss ANCUUNIINHBI 3HAHWUIA, YMEHWUIA 1
HaBbIKOB, XapaKTepuayoLmx atanbl GOPMUPOBAHUSA KOMMNETEHLNI, perfiameHTUpyoTCs
NONOXEHNAMN:

- M BIryUT 2.4.03 MNMonoxeHne 0 KypcoBbIX 3K3aMeHax 1 3a4yeTax;

- M BI'YUT 4.1.02 NonoxeHne 0 peNTUHIOBOWN OLIEHKE TeKyLlen ycneBaeMoCTu.

[Ons oueHKn 3HaHWW, YMEHWN, HaBblkOB ObyvalLWmMxcsa N0  AUCLMUMINHE
NpUMEHAETCA penTUHroBas cuctema. Mtoroeas oueHka no gucumnimHe onpegensercs
Ha OCHOBaHuM onpefeneHnsa cpegHeapnmeTnyeckoro s3HavyeHnsa 6anoB No Kaxgomy
3afjaHuio. 3a4yeT nNO AUCUMNIMHE BbICTaBMseTCa B 3a4eTHyl0 BeOoOMOCTb MO
pesynbTatam paboTbl B ceMecTpe Mnocre BbINOMHEHNA BCeEX BUOOB yyebHon paboThl,



npeaycMOTPEHHbIX paboyelt NporpaMMon AUCUUMIUHBI (C OTMETKOM «3a4TEeHO») U
nony4YeHnn no pesynbTatamM TECTUPOBAHMS MO BCEM pasaenam AUCLUMNIUHbI HE MeHee
60 %.



5. OnucaHue nokasaTenen U KpUMTepueB OLLeHUBaHUA KOMNETEHLMIA Ha pa3NM4YHbIX 3Tanax ux (popMupoBaHusi, onucaHue

WwKan oueHnBaHuUA Ons Kaxgoro pesynbTata 06y'-|eva

MeTOAbl pauMoHanbHOro UCNosib30BaHNA CblipbeBbIX N
JHepreTu4ecknux pecypcoB B MalMHOCTPOEHUN ;
COBPEMEHHbIE 3KOJIOMMYHbIe MeTOoAdbl PaunoOHaribHOro
NCNONb30BaHUA CbIPbEeBbIX N 3HEePreTU4eCcknx pecypcos B

MaLUMHOCTPOEHUN

Mpeomert LLikana oueHkun
Pesynbtatbl 06y4eHus (Ha ocHoBe HKMN MNokasaTenb
y6 BLLLG y ( " oue KpI/ITepI/IVI OLIEeHKM Akagemunyeckas ypOBeHb OCBOGHUS
0BOBLLEHHBIX KOMNETEHLIMI) (NpoaykT munu OLIEHKM oLeHKa (3auTeHolHe ormeTonm
npouecc) 3a4TeHo)
OIK-7 , - CnocobeH NpUMEeHSTb COBPEMEHHbIE 3KOMOMMYHbIE M 6e30MacHble METO/bI PaLMOHANBHOIO MUCMOJIb30BaHUS ChIpbEBbIX M S3HEPrETUHECKUX PECYPCOB B
MalUMHOCTPOEHUM
3HaTb bonee 75%

OCBO€Ha

NpaBUSbHbIX OTJINYHO (NOBBILIEHHbIIA
OTBETOB

3HaHune 60-75% npaBunbHbIX OCBOGHE

NPVHUUMNOB OTBETOB XOpOLLO (NOBLILLIGHHbI

Tect BblibOpa

OCHOBHbIX U 50-60% npaBuIbHbIX 0CBOEHA

BCroMoratenbHbl | oTBETOB yOOBIETBOPUTENIbHO (6a30BbIi)

X Matepuanos
meHee 50%
NPABMMLHBIX HeyooBNeTBOPUTENb He ocBoeHa

HO (HepocTaTOY-HbIN)
OTBETOB
CobecenoBaH | 3HaHue O6yuyatowuncs
ne (3aver) npUHLUMNOB MOMHOCTbIO PACKPbIN

BblbOpa cofepxaHme

OCHOBHbIX n| Marepnana s

perloNoraTenbHN! gg:ueycel\;lmpeHHom OCBO€Ha

X MaTepuarios nporpaMmmon, OTANHHO (NOBBILLIEHHBIN
N3MNoXun maTepuvan
rPaMOTHbBIM A3bIKOM B
onpegeneHHom
nornyeckom
nocnegoBaTenbHOCTU
Obyvarowmncs XOpOLLO OCBO€Ha

TBepado 3HaeT
martepwuar, rpaMoTHO
1 MO CYyLLIEeCTB
usnaraert ero, Ho
J0rnycKaeT B OTBeTe

(noBbILWEHHbIN




HEeKOTOopbie
HETOYHOCTU

Obyvatowmncs
HernomnHo unu
HenocnegoBaTeNbHO
packpblin
cogepxaHue
mMaTepuana, Ho
nokasan oouiee
noHMMaHue Bornpoca,
HefJocTaToOYHO
npaBunbHble
dopmMynnpoBKku
6a30BbIX NOHATUN

YAOBNETBOPUTESNLHO

ocBOEHa
(6a3oBbI)

O6yyatrowmncs He
packpbin
cogepxaHue
MaTtepuana,
ponyckaet rpybble
OoLnbKN B
dopmynmnpoBKkax
OCHOBHbIX NOHATUN
OUCUUNIINHBI

HeyOoBMeTBOpUTESb
HO

He ocBoeHa
(HegocTaTOY-HbIN)

Ymetb

©e3onacHble MeTOAbl paunoHanNbHOro
NCNONb30BaHNSA CbIPbEBLIX PECYPCOB;
MCMNonb3oBaTh cneLunarnbHble 3KOMNOorMyHble
MEeTOoAbl PaLMOHAaNbHOrO MCMNOb30BaHMS
CbIPbEBbIX U 3HEPreTUYECKUX PECYPCOB B
MaLLUMHOCTPOEHUN

3awmTta no
nabopartopHo
n pabote

YmeHune
NPUMEHNATb
MeToAbl Bbibopa
OCHOBHbIX U
BCnomoraTtebHbI
X Matepuanos

3awmTta no
nabopaTtopHom
paboTte
COOTBETCTBYET TEME

3a4TeHOo

0CBO€EHa
(NOBbILLIEHHBIN

3awmTta no
nabopaTtopHomn
paboTte He
COOTBETCTBYET TEME

He 3a4YTeHo

He OCBOEHO
(HegocTaTOYHbIN)

Bnapertb:
COBpeMEHHbIMM 6e3onacHbLIMM MeTo4aMM
pauUnoHanbHOro NCNob30BaHNS

Kenc-3apgava

PesynbTtaT
peLueHns
Kenc-3agaum

6onee 75%
npaBUsbHbIX
OTBETOB

OTNMN4YHO

ocBOEHa
(NOBbILLEHHBIV




COBPEMEHHBIX MaTepuaros B
MaLLMHOCTPOEHUM

COBPEMEHHBLIMU 3KOMOMMYHLIMU METOAaMM
paLMOHanbHOro MUCMOSb30BaHUSA CblPbEBbIX
1 BHEPreTUYECKNX PECYpCcoB B
MaLUNHOCTPOEHNN

60-75% npaBunbHbIX

OCBO€eHa

OTBETOB XOpOLLO (NOBLILLIGHHbI
50-60% npaBunbHbIX OCBOEHE
OTBETOB yOOBIETBOPUTENTBHO (6a30BbI)
meHee 50%
IDABUNTBHbIX HeLOBNEeTBOPU- He OcBoeHa

P TernbHO (HepocTaTOY-HbIN)

OTBETOB
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