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1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNSINHBbI B y4eOHbIN NnaH:

- ®epepanbHbll  rocyaapCTBEHHbIN obpasoBaTenbHbI  CTaHOapT Bbiclero obpasoBaHua —
bakanaBpvaT no HanpaeneHuto nogrotoBkn 35.03.06 ArpouHeHepus, YTBEPXOEHHbIA MPUKa3oM
MuHo6pHaykn Poccum ot 23 asrycta 2017 r. Ne 813;

- OCHOBHasa npodeccrmoHanbHas obpasoBaTenbHas nporpamMa noaroToBku ©OakanasBpa, no
HanpasneHuto 35.03.06 ArpouHxeHepusi, npocune « TexHuveckumn cepsuc B AlNK».

1.2 CtaTtyc AUCLMNNINHBbI B y4eGHOM nnaHe:
- OTHOCUTCS K 0bsA3aTenbHON YacTu 6noka 1 «Oducunnnuusl» OMOIT.
- AIBNSIETCS AUCLMNNVHON 06si3aTeNbHOM ANs U3ydeHust.

1.3 B pabouyio nporpammy AUCUMNIUHBI B YCTAHOBIIEHHOM MOpsiAike MOryT ObiTb BHECEHbI
M3MEHEHNS W [JOMOJSIHEHUS, OCYLLECTBNAEMblE B paMKax MIIaHOBOrO EXErogHoro W CUTyaTUBHOMO
COBEPLLEHCTBOBAHMS, KOTOpblE OTpaxatoTcs B N. 9 paboyer nporpammbl.

2. UENEBAA HAMPABJIEHHOCTb U NNAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCLUUNNWHE.
JIOTMYECKUE U COOEPXATENIbHO-METOANYECKUE BSAUMOCBA3U ANCLUMITUHDbI
Cc ApyrumMmm aucumniimvHAMU U NPAKTUKAMU B COCTABE Ornon

2.1 Mpouecc u3yyeHWss QUCLMMNMAMHBLI B LENOM HanpaereH Ha MoAroToBKy obydatolierocs K
peweHntio  3agad  npodeccuMoHanbHOW  OesATenbHOCTU  Creaylowmx  TUMNOB:  MPOU3BOACTBEHHO-
TEXHOIOrMYECKOMY, OpraHn3aLnoOHHO-YNPaBNEHYECKOMY, NPOEKTHOMY; K PELUEHNIO UM NpodeccMoHanbHbIX
3afad, NpeaycMOTpeHHbIX deaeparnbHblM FOCYAapCTBEHHbIM 0Bpa3oBaTerfibHbIM CTaH4APTOM  BbICLLErO
obpaszoBaHusa (PrOC BO) no HanpaBneHuio nogrotoBku, a Takwke OIMOI BO yHuBepcuteTa, B pamkax
KOTOpOW Npenofaétcsa AaHHas AUCLMMNMHA.

LUenb gcumnnuHbl: aTe 3HaHWMSA B 06nacTM NPUMEHEHUST TEXHONMOIMYECKUX MeTodoB 0b6paboTku, a
TaKKke BOCCTAHOBIIEHMS 1 YNPOYHEHMS AeTarnen MaLlvH.

2.2 MepeyeHb KOMMETEHUMW C yKa3aHueM 3TanoB uUx (popMUpPOBaHUMA B pes3ynbTaTe
OCBOEHMA y4eOHOM ANCLUNNUHDI:

B pesynbrate O0CBOEHWS OUCLUMNNMHBbI ODyyalowmMnca JormkeH ob6nagaTe  crnegylwmuMm
KOMMeTeHUnaAMuU:

KomneTeHuum, Koa n KomMnoHeHTbl KOMNeTeHLUH,
B (popMMpOBaHUN KOTOPbIX HauMeHOBaHue dhopMupyemMble B pamKkax JaHHOW OUCUMUMITUHBI
3ageCcTBOBaHa AUCLMNIIMHA MHOuKaTopa (kak 0XXMaaeMmbln pe3ynbTaT ee OCBOEHUS)
xon HaUMEHOBAHME OOCTUXEHUN 3HaTb U ymeTb fienath BNageTb HaBblkamMu
KOoMneTeHLUn noHMmaTb (oencreBoBaTb) (MMeTb HaBbIKM)
1 2 3 4 5
O6uwenpodeccuoHanbHble KOMNEeTEHLUN

OrnkK-1 OnkK-1.1 3HaTb cBoWcTBa | YMeTb  pasnuyaTb | Bnagete meToamkamm
CnocobeH peliatb Mcnonbayet KOHCTPYKUMOHHbI | METansbl U CNNaBebl, | MOMyYeHUs1  OTIUBOK,
TUMNOBbIE 3aa4u OCHOBHbIE 3aKOHbl | X  MaTepuarnoB | NPMMeHsieMble B | npokaTa.
npodpeccrmoHanbHoW | eCTECTBEHHOHAyY | MPUMEHSiEMbIX B | MaLIMHOCTPOEHWM
OEeATenbHOCTM Ha HbIX AUCLUMNIINH KayecTBe
OCHOBE 3HaHWI Ons peweHus aetanen
OCHOBHbIX 3aKOHOB CcTaHgapTHbIX
MaTeMaTUYECKHX, 3ajay B
€CTECTBEHHOHAY4YHbl | COOTBETCTBUM C
XU HanpaBneHHOCTb
obuwenpodeccuoHan | 1o
bHbIX OUCLMMIINH C npodgeccrmoHarnesH
NPYMeEHEHNEM Ol [eATeNnbHOCTU.
WUHEOPMaLMNOHHO- OrlK-1.2 3HaTtb YmeTb pewaTb | Bnagetb MeToAamum
KOMMYHUKaLUMOHHBLIX | Mcnonbayet MaTemaTuyeckue | 3agayu B | pelweHns 3ajady B
TeXHonorum 3HaHue MeToabl ONsi | MatepuanoBefeHnM | MaTepuanoBefeHun U

MaTeMaTU4YecKnx peweHnss 3agad | u TKM | TKM

'B cryqae ecnu ducyunnuHa sisnsemcs: oucyuriiuHol o 8blbopy obyyaroweeocs, mo nuwemcs cnedyrouult mekcm:
- omHocumcs K OucyurniiuHam ro ebibopy;
- Aensiemcsi obs13ameribHoU Orisi U3y4eHusi, ecriu 8blbpaHa 0bydarowumcs.
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MeTOAoB Ans B MaTeMaTU4eCKUMmn
pelueHns MaTepuanoBedeH | MeTogamu
CTaHAapTHbIX mm n TKM
3ajay B
COOTBETCTBUM C
HanpaBneHvem
npodgeccrnoHankeH
OW JeATenbHOCTU
OrK-5 OlnK-5.1 3HaTb MeToaMku | YMeTb  npoBoauTb | BnageTtb MeTogammn
YyacTeyeT B 3KCMEPUMEHTanb | 3KCMEPUMEHTbLI, B | MPOBEAEHUS
3KCMEpPUMEHTanb | HbIX T.4. BUPTyanbHble C | 9KCMEPUMEHTOB B
HbIX ncenenoBaHui obpasuamu mMartepuanosefeHum
ncenenoBaHnsix no  MCnbITaHUO | MaTepuanos
Mo UCMbITaHWNIO o6pasuoB
CnocobeH CernbCKOXO3ANCTB | KOHCTPYKLMOHHbI
y4yacTBoBaTb B €HHON TEXHUKN. X MaTtepuanos
nposeneHnn OrlK-5.2 3HaTb MeToaMku | YMeTb  npoBoauTb | BnageTtb MeTodammn
akcnepumeHTanbHblX | CnocobeH 06paboTku o6paboTky o6paboTkn
nccnenoBaHuin B npoBoAUTb pesynbLTaToB 3KCMNEPUMEHTOB  C | pe3ynbTaToB
npodeccmoHansHo | u3aMepeHust 1 aKkcnepumeHTanb | obpasuamu 3KCNEPUMEHTOB
nesTenbHOCTH HabnoaeHus, HbIX MaTepuarnos
obpabaTbiBaTh U nccneaoBaHun
npeacTaBnATb no  UCNbITAHUIO
aKkcnepumeHTans | obpasuos
Hble AaHHble 1 KOHCTPYKLUMOHHbI
pesynbTaThbl X MaTepuanos
ncnbITaHUN




2.3 OnucaHue nokasateneun, KPUTEPUEB U LUKaN OLLeHMBaHUS U 3TanoB )OpMUpPOBaHWsi KOMMETEHUUN B paMKax AUCLMMIIUHDI

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNeTeHUnA He

MWHUManbHbIN cpeaHun BbICOKWUN
ccopmmnpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUUA
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHka «omnu4yHo»

«Heyaoenemsopumeano»

«yaoenemeopumenb/-/o»

MokasaTternb XapakTepucTvka cpopMMpOBaHHOCTW KOMMETEHLNUMN ®opmbi 1
WHaekc u MH,q:l(l?eﬂ'opa FI— OLEeHNBaHNS — KomneTeHuus B nonHom CcpopmmpoBaHHOCTb CcpopmmpoBaHHOCTb CdhopmmrpoBaHHOCTb cpencTea
Ha3BaHue oCTIXERIIA coMneTEHL 3HAHUS, YMEHNS, nvnlepe He c¢opMMpo§aHa. KOMMeTeHumn KOMMEeTEeHUMN B LieNIoM KOMMEeTEHLMN NOMHOCTBI0 KOHTpONSi
KOMMETEHLMM xoMmETeHLM HaBbIKY MEHOLLIMXCS 3HAHWA, COOTBETCTBYET COOTBETCTBYET COoOTBETCTBYET q)opmmpoaamim
(BnapeHst) YMEHUI 1 HaBbIKOB MWUHUMarbHbIM TpeboBaHuUsIM. TpeboBaHMsM. KOMMeTeHLMN
HeAoCTaTO4HO Ansd TpeboBaHusM. Mmetowmxcs 3HaHui, NmetoLmxcst 3HaHui,
peLueHns NpakTUuYecKnx Mmetowmxcs 3HaHui, YMEHUIA, HABbIKOB U YMEHUIA, HABbIKOB U
(npodbeccuoHanbHbIX) 3a4ay | YMEHWN, HaBbIKOB B MOTMBaLMK B LiENOM MOTMBALIMK B MOMHOMN
LLenom J0CTaTo4HO Ans [OCTaTOMHO ANS peLleHns | Mepe A0CTaToYHO Ans
peLleHns NPaKTUYECKNX | CTaHAapTHbIX peLLeHNsT CIIOXKHbIX
(npodpeccrnoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodheccunoHanbHbIx) (npodheccroHanbHbIx)
3agad 3agad
KpuTepum oueHnBaHus
OlK- MonHoTa 3HaHun 3HaTb cBoucTtBa | He 3HaeT ceoiictBa | 3HaeT 3HaeT cBoicTBa | 3HaeT B CoOBepLUeHCTBe
1CnocobeH KOHCTPYKLMOHHBIX | KOHCTPYKLMOHHbIX yAOBNETBOPUTENBHO KOHCTPYKLMOHHbIX CBOWCTBaA
pewaTtb martepuanos MaTepuarnoB MNpPUMEHSEMbIX | CBOWCTBa martepuanos KOHCTPYKLMOHHbIX
TUMOBbIE OMNK-1.1 NpUMEHsiEMbIX B | B KayecTBe geTarnen KOHCTPYKLMOHHbIX NPUMEHSeMbIX B Ka4ecTse | Marepuanos
3agauu Wcnonbayer kauectse MaTepuanos netanem MpUMEHseMbIX B KadecTse
I'IpO(bef:CVlOH OCHOBHbLIE aetanew MpUMeHseMbIX B netanen
anbHon 33KOHbI _ KayecTBe getanen
nedarenbHOCT ©CTECTBEHHOH Hanuuue ymeHui YmMeTb pasnuyatb | He ymeet pasnuuaTb | YMeeT MOCPeACTBEHHO | YmeeT pasnuyaTtbh | YMeeT B COBEpLUEHCTBE
N Ha OcHoBe ayUHBIX MeTansbl n | Metannsl 7 chnaebl, | pasnuyate MeTannbl W | MeTanmbl M cnnaBebl, | pasnuuyatb MeTannbl U
3HaHWUN AMCLMNAMH cnnasbl, NpUMeHsieMble B | CNnaBbl, NPUMEHSIEMble | MpPUMEHsIEMble B | CNnaBbl, NMPUMEHSIEMbIE B
OCHOBHBbIX [N peLIeHUs NpUMEHsieMble B | MaLIMHOCTPOEHMU B MaLLMHOCTPOEHUN MaLLVMHOCTPOEHUN MaLLMHOCTPOEHUN
3aKOHOB CTAHAAPTHBIX MaLUMHOCTPOEHUN Mpenskaamenay
MatemaTtu4e 3apay B Hanuune HaBbIKOB Brapetb He Bnapeer wmetogukamu | Bnageet Bnapeet meToamkamu | B coBeplieHcTBe Bnageet MOHHBIN TecT:
CKMX, COOTBETCTBUM (BnageHue onbiToM) | MeToaukamm nonyyeHus OTINIMBOK, | NOCPeaCTBEHHO nonyyeHus OTNIMBOK, | MeToAuKamMu  MorydYeHusi TeopeTquCK’m
€CTECTBEHHO | nonyyYeHusi npokara. MeToAMKaMu MomnyYeHusl | mpokara. OTNMBOK, MpokaTa. BOMPOC!
HaydHbIx 1 HanpaBneHHO OTNMBOK, OTAMBOK, MpokaTa. 3K3aMeHaLMOHH
obuwenpode | - - npokara. oo 38 .
aaHus;
cenoHaneHel npodeccunoHa Pedepat
X AWUCUMNIVH _
NbHOM
¢ AesTENbHOCTU
NpUMeHeHne
M
MHdopmaLmo
HHO-
KOMMYHMKaL, OrlK-1.2 MonHoTa 3HaHun 3HaTb He 3HaeT maTtematuueckve | 3HaTb MaTemartuyeckue | 3HaTb  maTematuMdeckne | 3HaTb  mMaTtemaTuyeckue
MNOHHbIX Wcnonbayet mMatemaTuyeckme MeToabl  Ans peleHus | MeTodbl Ansl pelleHust | MeTtodbl  ANs  pelleHus | MeTodbl  Ans  pelueHusi
TexHonornm 3HaHVe MeToAbl ONns | 3agad B maTtepuanoBefeHun | 3agad B | 3agay B | 3agav B
MaTemaTnyec pelweHus 3agay B | n TKM MaTepuanoBedeHnM U | MaTepuarioBeaeHun 1 | matepvanoBegeHun 7
KUX MeToa0B mMaTepuanoBeaeH TKM TKM TKM
ANs peleHust mn n TKM




CTaHAapTHbIX Hanuuue ymeHui YmeTb pewatb | He ymeeT pelwartb 3agaum B | YMeeT NOCPEACTBEHHO | YMeeT pewartb 3ajayv B | YMeeT pewartb 3ajauv B
3ajay B 3agayv B | matepunanosefeHnum n TKM | pewaTb 3agauv B | maTepuanoBeneHum n | maTepuanoseneHun "
COOTBETCTBUM maTtepuanoBefeH | mMaTemaTu4eckumu maTtepuanosegeHnn  n | TKM  maTtematundeckummn | TKM  matematuyeckumm
c um " TKM | metogamu TKM maTemaTuyeckumun | metogamm meTogamm B
HanpasneHune mMaTtemaTuyeckum mMeToAamu coBepLUeHCTBE
M 1 MeTogamu
npodeccmoHa | Hanuune HaBbIKOB Brnagetb He Bnageer wmetogamu | Bnageet Bnageet meTtogamu | Bnageet OTIINYHO
NbHON (BnageHuve onbiTom) | mMeTogamm peLueHus 3agav B | YAOBNETBOPUTENLHO peLueHns 3agay B | MeTogamu peLueHns
AesaTenbHOCTH pelleHns 3agad B | maTtepuanosegeHun n TKM mMeToaaMu pelleHns | matepuanoseneHun n | 3agay B
mMaTepuarnoseeH 3agad B | TKM MaTepuanoseaeHnm "
mm n TKM marepuanosegeHum  u TKM
TKM
MonHoTa 3HaHun 3Hatb  MmeToauku | He 3Haet meTtoavkn | 3HaeT nocpeAacTBeHHo | 3Haer meToaukM | 3HaeT B COBEpLUEHCTBE
3KCnepyvMeHTanbH | 3KCNepUMeHTanbHbIX METOANKN 3KCnepyvMeHTanbHbIX METOANKN
bIX UCCMEAOoBaHWN | MCCneaoBaHUiA no | SKCNepuMeHTanbHbIX nccnegoBaHun no | aKcnepuMeHTanbHbIX
OMK-5.1 NO  WCNbITAHWIO | UCMbITAHUIO obpasuoB | vMccrneaoBaHuin no | ucnbiTaHuio obpasuoB | vccrneaoBaHun no
y = obpasuos KOHCTPYKLMOHHBIX ucnblTaHuio  06pasLoB | KOHCTPYKLIMOHHbIX ncnblTaHuio obpasLos
HaCTBYeT B KOHCTPYKUVMOHHBIX | MaTepuanos KOHCTPYKLMOHHBIX maTtepvanos KOHCTPYKLMOHHBIX
SKkerepumeHTa marepuanos marepuanos mMaTepuanos
EZ;:ZAO%HM Hanuune ymenui YmeTb nposogutb | He ymeet npoBoanTbL | YMeeT nocpeAcTBEHHO | YmMeeT npoBoAuTb | YMeeT B COBEpLUEHCTBE
ax 1o 9KCMNEepVMEHTbI, B | 9KCNEPUMEHTHI, B T.M. | MpoBOAUTbL 3KCMEepVMEHTbl, B  T.M. | MPOBOAUTbL
HCHbITAHMIO T.4. BUpTyanbHble | BUpPTyamnbHble C obpasuamy | 9KCNepUMEHTbl, B T.4. | BUpPTyarnbHble C | aKCnepuMeHTbl, B  TM.
CONbCKOXO3SI c obpasuamn | maTepuanos BUPTYyanbHble c | obpasuamu maTepuanos BUPTyanbHble c
CTBEHHOIN maTtepvanos obpasuamm maTepuanos obpasuamv maTepuanos
OrlK-5 TEXHUKN Hanuune HaBblkoB Bnapetb He Bnageer wmetogamun | Bnapeet Bnapeet metogamun | BnapeeT B coBeplueHCTBe
CnocobeH ' (BnageHuve onbiTom) | mMeTogamu nposegeHns nocpeacTBEHHO nposeAeHnst MeTogaMu  NpoBeAeHus
y4yacTBOBaTb nposeaeHns 3KCMEPVMEHTOB B | MeTogamMu nNpoOBEAEeHNs | 3KCMEPUMEHTOB B | 9KCNEepyMEeHTOB B
B 3KCMEepMMEHTOB B | MaTepuanoBegeHnn 3KCMEepMEHTOB B | mMarepuanoBeaeHun mMartepuanoBefeHnm MpepaksameHay,
npoBeaeHun martepuanosefeH mMaTtepuanosefeHum VNOHHBI TECT;
3KCNEepuUMeEHT M TeopeTuyeckne
arnbHbIX MonHoTa 3HaHun 3Hatb  MmeToauku | He 3HaeT MeToauku | 3HaeT nocpedcTBeHHo | 3Haer MeToaukvn | 3HaeT B COBEepLUEHCTBE BOMpPOCHI
ncenegosaHm o6paboTku o6paboTku pe3ynbTaToB | MeTtoaukun  06paboTku | obpaboTku  pe3ynbTaToB | METOAMKM 06paboTkn | 9K3aMeHauWOHH
ne pe3ynbTaToB 3KCMepUMEHTarbHbIX pesynbTaToB 3KCMepUMEHTarnbHbIX pesynbTaToB 0ro 3agaHus;
npodeccuoH | OIK-5.2 3KCNEpPUMEHTAsNbH | MccneaoBaHui no | aKcnepumeHTanbHbIX ncenenoBaHun no | aKcnepuMeHTarbHbIX Pedepar
anbHon CnocobeH bIX UCCNEAOBaHUA | WUCMbITAHWIO 06pa3uoB | nccrnenoBaHuii no | ucnblTaHUio obpa3uoB | uccrnenoBaHuii no
AeATenbHOCT | nNpoBOAUTb MO  WCMNbITAHWIO | KOHCTPYKLMOHHbIX ucnbiTaHMo  06pasLoB | KOHCTPYKLMOHHbIX MCMbITaHUIO obpasLos
" N3MepeHns n obpasLoB mMaTtepvanos KOHCTPYKLMOHHbIX marepuanos KOHCTPYKLMOHHBIX
HabnogeHus, KOHCTPYKLMOHHbIX maTtepvanos maTtepuanos
obpabaTtbiBaTt marepuanos
by Hanuune ymexui YmeTb npoBoguth | He ymeeT nposoauTb | Ymeet npoBoauTb | Ymeet npoBOAMTbL | YMEeT B COBEpLUEHCTBE
npeacTaBnsiTe obpaboTky obpaboTky akcnepumeHToB | 06paboTKy obpaboTky npoBOAUTb obpaboTky
3KCnepuMeHTa 3KCMepUMEHTOB C | € obpasuamu matepuanos 3KCMEepPMEHTOB C | 3KCMepuMeHTOoB C | aKkcnepuMeHTOoB ¢
NbHble obpasuamu obpasuamv matepuanos | obpasuamu matepuanos obpasuamu matepuanos
AaHHble U maTtepvanoB nocpeacTBEHHO
pesynbTaThl Hanuyve HaBblkoB Bnapetb He Bnageet wmetogamu | Bnapeer Bnapeet meTtogamun | Bnapeet meTodamu
UcnbITaHnn (BnageHue onbITOoM) | MeTodamu 06paboTku pe3ynbTaToB | NOCPEACTBEHHO o6paboTkn  pesynbTaToB | 06paboTkM  pe3ynbTaToB
obpaboTku 3KCMEPUMEHTOB meTogamu  06paboTkM | IKCNEepUMEHTOB 3KCnepyMeHTOB
pe3ynbTaToB pe3ynbTaToB
9KCMEPUMEHTOB 3KCNeprvMeHTOB




2.3 OnucaHue nokasarenemn, KputepueB U WKan oueHnBaHuUA N 3tanoB d)OpMVIpOBaHVIﬂ KOMNEeTeHLU1N B paMKax AuCcUnNnNIInHbI

YpPOBHU CHOPMMPOBAHHOCTM KOMMETEHLNN
KOMMeTeHUMS He o . .
MWHUMaIbHBbI cpeaHui BbICOKMI
copmumpoBaHa
OLueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
He 3a4yTteHo 3ayTeHo
Xapakrepuctmka cpopMUpPOBAHHOCTI KOMMNETEHLIMN
KomneTteHuus B 1. ChopmMMpoBaHHOCTb KOMMETEHLMN COOTBETCTBYET
NoOMHOM Mepe He MUHUMaIbHLIM TPeGoBaHUAM. ViMetoLmxcs 3HaHWi,
NHpeke n MHAEI?(:!I:}I'Opa MHavKaTopb! MokasaTenb oLeHuBaHus | CPOpMUpoBaHa. . YMEHUIA, HaBbIKOB B LI€IOM AOCTATOMHO AJ15 PeLlieHus dopmbl 1 cpeacTea
Ha3BaHue HocTwkenmi | Komnetentm | 3HaHUSI, yMEHUSI, HaBbIKN l/lmerou:wlxcn 3HaHWIN, | MpakTuyeckux (NpodeccroHanbHbIX) 3agad. KOHTpOIIS dJOpMMp?BaHMﬂ
KOMMeTeHLMM (Bnapenus) YMEHUI 1 HaBbIKOB 2. CchopMMpOBAHHOCTL KOMMETEHLMN B LIENTOM KOMMeTeHL i
KoMneTeHLnmn HeJoCTaTO4HO ANS COOTBETCTBYET TPEGOBaHMAM. VIMEIOLWMXCS 3HAHUN,
peLueHus YMEHWI, HaBbIKOB U MOTMBALIMU B LIENIOM AOCTaToO4HO AN
NpPaKTU4ECKNX peLueHnst CTaHaapTHbIX MPaKTUYECKNX
(npodbeccuoHanbHbIx | (MpodeccroHanbHbIX) 3aday.
) 3apay 3. CchopMUpoBaHHOCTb KOMMNETEHLMMN MOSMTHOCTbIO
COOTBETCTBYET TpeboBaHMAM. MiMetowmnxcsa 3HaHui,
YMEHWI, HaBbIKOB U MOTMBALIMU B NOMHON Mepe
[OCTaTOYHO NS PELUEHNS CMOXHbBIX MPaKTUYECKUX
(npodbeccuoHanbHbIX) 3agay.
KpuTtepumn oueHnBaHus
OlK-1CnocobeH OMK-1.1 |_|OJ'IHOVTa 3HaTb cBonctBa | He 3Haer cBoncTtBa | 3HaeT CBOWCTBa KOHCTPYKUMOHHbIX mMaTepuanos
pewarb TWUMoBble Vicronbayer 3HaHWN KOHCTPYKLIMOHHBIX KOHCTPYKLMOHHbIX NpYMeHsiIEMbIX B Ka4yecTBe aeTanemn
3agauv OCHOBHBIE mMaTtepuvanos martepuanos
I'IE)OCbeCCI/IOHaI‘IbH 33KOHbI MPUMEHAEMbIX B Ka4ecTBe | MPUMEHseMbX B
Ol AEATENBHOCTU | o oornoi nertanen KayecTBe AeTtanen
Ha OCHOBE 3HaHWi Hay4HbIX Hanmq?e YmeTb pa3nuyaTb | He ymeeT pasnuuatb | YMeeT pas3nuyaTb MeTanfbl U Cnfasbl, NPUMEHSIEMbIE B
OCHOBHBbIX AVCLANMNH YMEeHWN MeTansbl M cnnaebl, | MeTannbl U CAMaBbl, | MAWMHOCTPOEHUU
3aKOHOB nnst NpUMeHsieMble B | MpUMeHsAeMble B
MaTemaTU4eckux, peLeHys MaLUMHOCTPOEHUN MaLUVHOCTPOEHUN TeopeThieckme BoNpoc!
eCcTecTBeHHOHay4 CTaHOapTHBIX Hanunuve Bnapetb meTtoaukamu | He Bnageet | BrnapgeeTt meTtogukamu nonyvyeHus OTIIMBOK, NMpokaTa. 3K3aMeHaLMOHHOrO
HbIX " | zapaus HaBbIKOB nony4eHus OTNMBOK, | MeToAMKamu 3apaHus; Pecbepat
obLienpodeccno cooTeetcTen | (Bnagexue npokara. Nony4yeHust OTIMBOK,
HarnbHbIX uc OnbITOM) npokara.
ANCLAMITNH ¢ HanpaBreHH
wibopaLmonto- | OSTH0
KOMMYHMWKaLMOHH npquePCMOH
z anbHowm
bIX TEXHOMOrNIA NEATENLHOCT
"




MonHoTa 3HaTb  MaTtemaTudeckue | He 3HaeT | 3HaTb MaTemaTuyeckue MeTodbl AN pelleHus 3agad B
3HaHWI MeTodbl Ans  pelleHust | maTemaTuyeckue matepuanosegeHum u TKM
3apay B | meToabl ans
MaTepuanosegeHum M | peweHus 3ajavy B
TKM mMaTepuanoseaeHnm
n TKM
OrK-1.2
Mcnonbayet
3HaHue
MaTtemaTunye
CKUX Hanvlqvvle YmMeTb pewatb 3agaum B | He ymeer pewatb | YMeeT pewaTb 3agauv B martepuanosegeHun un TKM
MeTomoB YMEeHUN MaTepuanoBseneHum n | 3agaum B | MaTemMaTM4yeckMMu MeTogamm
ans TKM  maTemaTuyeckumun | maTtepuanoBeneHun
peLueHms: MeTodamu " TKM
CTaHAAPTHbIX MaTeMaTU4eCKUMn
3anay B MeTodamu
COOTBETCTBYU
mc
HanpaeneHn
em
npodeccunoH A
" anuyve Bnapetb metogamu | He Bnageet | Brnageet metogamu pelueHust 3agad B MaTepuanoBegeHnm
aneHou HaBbIKOB peLwleHusa 3agad B | meTtogamun pewenns | n TKM
AEATENBHOCT (BnageHue MaTepuanoBsegeHum n | 3agad B
" OnbITOM) TKM MarepuanoseneHum
n TKM
MonHoTa 3HaTb MeTtoauku | He 3HaeT meToauku | 3HaeT METOAMKM 3KCMEepPUMEHTanbHbIX MUCCNEeLoBaHUA Mo
3HaHUN 3KCMEPUMEHTAbHbIX 3KCNEepPUMEHTAabHbIX MCNbITaHWIO 06pa3L0B KOHCTPYKUMOHHBIX MaTtepunanos
nccnenoBaHun no | mMccnegoBaHWmn no
OlK-5.1 MCNbITAHUIO o6pasuoB | ucnblTaHuio
OMK-5 CriocoBeH YyacTtByeT B KOHCTPYKLIMOHHbIX o6pasuoB
3KCMEePUMEHT MaTepuanos KOHCTPYKLMOHHbIX
y4acTBoBaTk B anbHbIX marepuanos
SKCT'IF();;:/IeNI'qeeHHTV;T'IbH nccrnenoBaHu Hanmqvme YmeTb npoBoauTb | He ymeeT npoBoauTb | YMEET NpOBOAMTbL SKCMEPUMEHTHI, B T.4. BUMpPTyanbHble C | TeopeTuyeckne BONpPOChI
I SX Nno YMEHUN 3KCMEPUMEHTbI, B  T.M. | 3KCMEPUMEHTHLI, B T.4. | obpasuamu matepuanos 3K3aMeHaLNOHHOIo
5 UCrbITaHUIO BUPTYyarnbHble C | BupTyanbHble c 3apaaHus; Pedepar
CenbCKoX03s obpasLamn matepuanos obpasuamm
npodeccnoHanbH | 9
Off JEATENbHOCTH NCTBEHHOW MaTepuanos
TEXHUKM. Hanuuve Bnagetb meTtogamu | He Bnageet | Bnageer wmetogamMu npoBedeHWst  3KCMIEPMMEHTOB B
HaBbIKOB npoBeaeHns MeToaamu mMaTepuanoBefeHnn
(Bnagexve 3KCNEPUMEHTOB B | npoBeaeHusi
OnbITOM) MaTepuanosegeHum 3KCNEPUMEHTOB B
MaTepuanoBeaeHnn




OlK-5.2
CnocobeH
NpoBOAUTb
N3MepeHus 1
HabnaeHns

obpabaTtbiBa
Tb 1
npeacTaBnsaT
b
3KCNepUMeHT
arnbHble
OaHHble U
pe3ynbTaTbl
ncnbITaHun

MonHoTa 3HaTb meTtoaukn | He 3HaeT metoauku | 3HaeT MeTOoaUKN obpaboTku pe3ynbTaToB
3HaHWUN obpaboTkn  pesynbTaToB | 06paboTku 3KCMEPUMEHTAmNbHbIX ~ MCCNEAOBaHWN MO UCMbITAHUIO
3KCMepUMeHTanbHbIX pesynbTaToB 06pasLIoB KOHCTPYKLIMOHHBIX MaTepuanos

nccnenoBaHui no | 3KCnepuMeHTanbHbIX
MCMbITaHUIO obpa3uoB | nccnenoBaHuin no
KOHCTPYKLMOHHBIX ucnbITaHUio
maTtepuanos obpasuoB
KOHCTPYKLMOHHBIX
maTtepvanos
Hanuune YmeTb npoeoauTb | He ymeet npoBoautb | YMeeT  npoBoauTb  06paboTky  9KCMEPUMEHTOB  C
YMEeHUN obpaboTky obpaboTky obpasLuamn matepuanos
3KCMEPUMEHTOB C | aKcnepyMeHToB ¢
obpasuamu matepuanos obpasuamu
maTtepvanoB
Hanunuve Bnagetb meTogamu | He Brnageet | Bnapeet meToaaMu obpaboTkn pesynbTaToB
HaBbIKOB obpaboTkn  pesynbTaTtoB | MeTodamu 06paboTKM | SKCMEPUMEHTOB
(BnapeHve 3KCMEPUMEHTOB pesynbTaToB
OMbITOM) 3KCNepyMeHTOB




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OOl

OVcumnnuHbl, NPaKTUKK*, Ha KOTopble onupaeTcs
coaepXaHvne AaHHOW ANCLIMMMUHBI

NHpaekc n
HanMeHoBaHue

MepeyeHb TpeboBaHwMiA,
CchOPMUPOBAHHbLIX B X04€e
N3y4yeHns NpeaLecTByOLLMX
(B MOAanbLHOCTW «3HaTb U
NOHUMaTb», KYMETb
JenaTb», «BNageTb
HaBbIKaMM1»)

WHaekc n HanveHoBaHue
OUCLMNANH, NPaKTUK, Ans

KOTOpbIX coaepxaHne JaHHON
ONCUMNANHBI BbICTYNaeT OCHOBOM

VIHOeKc n HanveHoBaHne
OUCLMNNWH, NPAKTUK, C
KOTOPbIMWU AaHHas
OucumnnnHa ocBanBaeTcs
napannenbHo B Xo4e 04HOro
cemecTtpa

B1.0.08 Xumus
B1.0.10 ®usmka

3HaTtb XvMuueckue
3MeMeHTbI, MONeKynspHbIe
CBSI31, CTPOEHMe
KpMCTanmnmM4yeckon peLleTku.

b1.0.14
'vapaBnunka

b1.0.15
TennoTexHuka

b51.B.01 ABTOMaTuKa

b1.B.04 OpraHuzaums
TEXHOMOMMYECKMX MPOLIECCOB
CENbCKOXO3AUCTBEHHOTO
MaLIMHOCTPOEHUS

61.0.24
KOMMbIOTEPHOE NPOEKTUPOBAHWE

51.0.25
OcCHOBbI B3aM0O3aMeHSeMoCTU U
TEXHWYECKME N3MEPEHNS

51.0.26.01
TeopeTuueckas MexaHuKa

51.0.27
DNEKTPOTEXHMKA U SNEKTPOHNKA

51.0.28
DneKTponpueoa u
anekTpoobopyaoBaHue

52.0.01.01(Y) TexHonornyeckas
(NpoekTHO-TeXHONOrMYeckas)
npakTtuka (y4yebHble MacTepckme)

52.0.01.02(Y) TexHonornyeckas
(NpoekTHO-TeXHONOrM4YecKas)
npakTuka (3aBoackas)

53.01([) BeinonHeHwe 1 3awmTa
BbIMYCKHOW KBanndyKaLMoHHOM
paboTbl

B51.0.09 MaTtemaTuka
B51.0.11

WHpopmaTuka n umdgposble
TexHonornu

B51.0.19 MeTtponorus,
cTaHgapTusauus u
cepTudukalms

51.0.26.04

[eTann MawnH, OCHOBbI
KOHCTPYMPOBaHWUSA U NOABEMHO-
TPaAHCNOPTHbIE MALLIWHBbI
51.0.26.03

ConpoTusneHve MaTepuanos
B51.0.26.02

Teopusa MalUMH Y MEXAHU3MOB

* - NS HEKOTOPbIX AUCLUMMNMH NepBOro roaa obyyeHus LenecoobpasHo ykasaTb Ha B3aMOCBA3b C NpeALLecTBYOLWEN NOATOTOBKOM
obyyaloLmxcs B CTapLUew LuKone

2.5 ®opmbl METOAUYECKUX B3aUMOCBA3eN ANCLUNIUHBLI C APYTUMU AUCLUNNIMHAMU U
npaktukamm B coctase OMOI

B pamkax metogmdeckon paboTbl NpUMEHSAOTCA criegyrowme hopMbl METOANYECKMX B3aUMOCBSI3EN:

— YYéT copepXaHus MpelwecTByOWMX OUCUUMNAMH Npu opmMupoBaHum paboyen nporpammbl
nocnegyoLwen AUCUNNINHLI,

— cornacoBaHue pabo4en NnporpaMmmbl NpeAaLwecTByoLer AMCLUMNNNHBI BeAyLUM npenojasartenem
nocneayoLwen AUCUNNINHGI;

— CcoBMecTHoe obcyxaeHve BedylLMMW nNpenogaBaTensMyu MpefllecTBylOWen M nocrneayroLlen
ONCUUNIWH pe3ynbTaToB BXOAHOrO TECTUPOBaHWUSA Mo nocreayowen AMCUnninHe;

— yyacTme Beayllero npenogasatens nocnegyowen AUCUUNMNHGI
3a4eTa/ak3aMeHa no npeablayLLen.

B Mpouedype npuéma

2.6 CoumanbHO-BOCNUTATENbHbIN KOMMOHEHT AUCLMUMNNUHDbI
B ycrnosuax cosgaHHOW BY30OM COLIMOKYNbTYPHOW cpefbl B pe3ynbTare W3ydeHus OUCLUNMUHGBIL:
hOpMMPYIOTCS MMPOBO33PEHNE M LIEHHOCTHbIE OpUEHTaUMu 0ByYaloWUXCs; MHTENMEKTyarnbHble YMEHUS,
Hay4yHOe MblILLMeHne; CnocoBHOCTb MCMNOMb30BaTh NOMyYeHHbIe paHee 3HaHWS, YMEHUs, HaBbIkW, pa3BuTUe
TBOPYECKMX Havar.



BocnuTtatenbHble 3agayn peanusyoTcs B npouecce obLeHns npenogasaTens ¢ obyyalowumncs, B
NCMNONb30BaHUN aKTUBHbBIX METOAOB 00y4eHusi, NobyxaaLwmx obyyaoLwmxcsa NposBuTb cebs B COBMECTHOMN
OEeATENbHOCTW, MPUHATL OLEHOYHoe pelweHve. KonnekTvBHble Buabl OEATEeNbHOCTU CMoCcoGCTBYOT
nNprMobpeTeHNo HaBLIKOB paboTbl B KOMMEKTUBE, YMEHWs ynpasrieHus Konnektnsom. CamocTtodTernbHas
pabota cnocobcTByeT BbIpaboTKe Yy OOy4yaloLWmMXCcss CNocOOHOCTU NPUHMMAaTb pPeELUEHVME W HaBbIKOB
CaMOKOHTPOSI.

Uepes ceasb ¢ HUPO, ocyuwectsnsaemon BO BHey4yebHOe Bpemsi, couuanbHO-BOCNUTATEMbHbIN
KOMMOHEHT OPUEHTMPOBAH Ha:

1) apantaumio M BcTpauBaHue obyvawLlmxcs B 06LWeCTBEeHHY >u3Hb BY3a, ykpenneHue
MEXIMMYHOCTHBIX CBSI3€N U YBEPEHHOCTY B NPaBMbHOCTUN BbiGpaHHOW npodeccuuy;

2) npoBedeHMe CUCTEMATUYECKOW W  ueneHanpaBneHHOn npodopueHTaumoHHon paboTsl,
dopMMpoBaHME TBOPYECKOrO, CO3HATENbHOIO OTHOLLUEHUS K TPYAY;

3) dbopmmpoBaHme OBLLEKYNBTYPHBIX KOMMNETEHUNA, YKPENSIeHNe NINYHBIX U FPYNMOBbIX LIEHHOCTEN,
06LLEeCTBEHHbIX LLEHHOCTEW, LIEHHOCTN HenpepbIBHOrO 06pa3oBaHus;

4) rpaxxgaHCcKo-NpaBoOBOE BOCMMTAHME NINYHOCTY;

5) naTpuoTuuyeckoe BocnuTaHWe oby4varwmnxcs, OpMMPOBaHWE MOAEeNUM NPodEeCcCMOoHanbHOM
3TUKN, KYNbTYpbl 3KOHOMUYECKOrO MbILLIEHNS], ET0BOro o0LeHus.

O6beanHeHne anemMeHTOB 00pa3oBaTenbHOM M BOCNUTATENBHOW COCTaBMSHOLWEN AUCUMNIUHBI
cnocobcTByeT (hopMUpPOBaHMIO OBLLEKYNbTYPHBIX KOMMETEHLUMI BbIMYCKHUKOB, KOMNETEHUUIN COoLManbHOro
B3aMMOJENCTBMS, CaMOOpraHn3aumm 1 camoynpaBneHuns, CUCTEMHO-AEATENbHOCTHOrO Xxapakrepa, co3gaet
yCroBwusi, HeOOX0ANMbIE ANA BCECTOPOHHErO pas3BUTUSA NINYHOCTM.

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOU AUCLUMIUHBI

OvcumnnuHa nayvaetca B 2, 3 cemecTpe (-ax) 1,2 kypcos.
MpogomkntensHOCTL cemecTpa (-oB) 19 1/6, 15 4/6 Hegenb o4HOM opMbl 06Y4EHUS.

TpynoemkocTb, 216 Yac
. ceMecTp, Kypc*
Bun yebHoi pabotel 0OYHasa opma 3ao04Hasa opma
2 cem. 3 cem. 2 Kypc 2 kypc | 3 kypc
1. AyAuTOpHbIE 3aHATUA, BCEro 40 36 2 6 8
- nekummn 20 18 2 2 4
- NpakTUYeckue 3aHATMS (BKNoYas cemmnHaphbl) - - - - -
- nabopaTopHble paboTbl 20 18 - 4 4
2. BHeayauTOopHas akageMunyeckas paboTta 68 36 34 62 91
2.1 duKkcMpoBaHHble BI/IAI::‘I BHeayAUTOPHbIX 20 20 ) o5 o5
caMocTosiTelibHbIX paboT:
BbinonHeHne 1 cgava/3almTta MHANBUAYanbHOro/rpynnoBoro -
3afaHus B BUOE** ) ) ) )
- pedepata 20 20 - - -
- KOHTPOMbLHOM paboThbl (AN 3a04HOW POPMbI 0BYYeHNS) - - - 25 30
2.2 CamocTosiTennbHOe U3y4yeHne TeM/BonpocoB 34 3 20 o5 50
nporpaMmmbl
2.3 CamonoarotoBka K ayauTOPHbIM 3aHATUAM 10 9 10 9 8
2.4 CamonoaroToBKa K y4aCcTUIO U y4acTue B KOHTPOJIbHO-
OLeHOYHbIX MEPONPUATUAX, MPOBOANMBIX B paMKax 4 4 4 3 3
TeKyLLLero KOHTPONsA OCBOEHUS ANCUUNIVHBI (38 UCKITIOYEeHUEeM
ydméHHbIx 8 nn. 2.1 — 2.2):
3. MonyyeHune 3a4éTa NO UTOramM OCBOEHUSI AUCLIMMIIUHbI + - - 4
4. MoaroToBKa U caaya 3K3aMeHa No UToram oCBOEHUs i 36 i i 9
AUCLMNITUHbI
Yacbl 108 108 36 72 108
OBLLUASA TpynoeMKoCTb AUCLUNIIUHDI: 3aueTHBIE SANAVLIE! 3 3 1 > 3
lMpumeyaHue:
* — cemMecmp — ANsi O4HON N O4YHO-3a04HON (POPMbI OOYYEHUS, KypC — ANsi 3a04HOM (hOpMbl 00y4eHus;
** — KP/KI, pedepara/acce/npe3eHTaumm, KOHTPOIbHOM paboThl (Ans 0byyatowmxcst 3a04HON hopMbl 06yHeHUs),
pacyeTHO-rpadpnyeckor (pacyeTHo-aHanMTn4Yeckon) paboTel 1 Ap.;
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4. COOEPXXAHUE U CTPYKTYPA OANCLUUMIINHDbI

4.1 YKpynHeHHas cogepXxaTefibHas CTPYKTypa AUCLUNIIUHBI U
obuwas cxema ee peanusauum B y4eb6HOM npouecce

TpyaoeMKocTb pasaena v ee pacnpeaeneHue

no Bmaam y4ebHon paboTbl, Yac. § - E c
AyauTopHasi paboTa BAPC o 'g < Taog
3aHATUS $=2s ’%_'é §
Homep v HanmeHoBaHe ° o % %g 3 % 523
pasgena AUCLUMIUHGI. x ° < s ’g ] o |Z_|55 5 © za
YKpyrnHeHHble TeMbI pasgena a2 = é 8ol & 5 |2g 32 ;»g E S22
s | g | & |&8| 5| § |25/58E30|2¢k
c B X a S 9 o = o S5 O
£381 8 S |®g 233
aal| § S T 238
(= c © g s
2 3 4 5 6 7 8 9 10
OuHasa hopma oOy4eHus
1. KoHCmpyKUUOHHbIE Mamepuarbl 22 14 6 - 8 8 4 | Cobecen | OMNK
1,1 CeoicTea MeTanmos. oBaHue, | -1
Kpuctannuyeckoe CTpOEHMeE. Tectupos | OTK
[unarpammbl COCTOSAHWUS ABYX CMNNaBOB. aune -
1.1.1 MeTannsbl, Ux CBOWCTBa
1.1.2 OnemeHTapHas KpucTtannmyeckas
peLueTka
1.2 MeTtannuyeckue cnnasbl n| 12 4 4 - - 8 4
AnarpaMmmbl COCTOSAAHUSA
1.2.1 [OuarpaMmbl COCTOSIHUSI OBOMHbIX
CnnaBoB
1.3 XKenesoyrnepogucrble cnnaebl 18 8 2 - 6 10 4
1.3.1 Odmnarpamma COCTOSHUSA >Kene30-
yrnepog
2. TexHommoauu  KOHCMPYKUUOHHbIX | 16 8 2 - 6 8 4
Mamepuarnos
21 Tepmuyeckas " XUMUKO-
TepMmmyeckas obpaboTka ctanu
2.1.1 OcHOBHble BMAbl TEPMMUYECKOWN
0bpaboTkn
2.2  KOHCTPYyKUMOHHble  cTtarm  wn | 10 2 2 - - 8 2
WHCTPYMEHTasbHbIE CTaNu 1 Crnasbl
2.2.1 Knaccudukaumsa yrnepoaucTbix
cTtaneu
2.3 MalwumHocTpouTenbHble MaTepuansl 14 4 4 - - 10 2
2.3.1 YyryHsl
2.3.2 CnnaBbl LIBETHbIX MeTarnfoB
2.4 Cnocobbl nony4yeHnss MmeTansnos 10 2 2 - - 8 4
2.4.1 CneunanbHble BUAbI NMNTbS
2.5 JlutenHoe npon3BoacTBoO 12 4 2 - 2 8 4
2.5.1 OCHOBbI NIUTENHOrO NPON3BOACTBA
2.6 O6paboTka MeTanoB AaBNEHNEM 14 2 2 - - 12 4
2.6.1 NpokaTka meTannos
2.7 CBapka meTansnos 16 8 4 - 4 8 4
2.71 XapakTtepucTtumka
3NEeKTPOCBapoO4HOM AYrM U UCTOYHUKOB
nNUTaHuS.
2.7.2 Py4yHagq gyroBasi cBapka
2.8 ObpaboTka MeTannoB pes3aH1em. 14 6 4 - 2 8 2
2.81 WHCTpyMeHTanbHble "
abpasmBHblE MaTepuansbl.
2.9 MeTannopexyLime cTaHk1 n pabota | 22 14 4 - 10 8 2
Ha HUX.
2.91 Knaccudmkaums
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MeTannopexywmnx CTaHKoB.

2.9.2 MNpucnocobneHus, npuMeHsiemMble
npy 00paboTke MeTanmos.

2.9.3 MeTannopexyLme CTaHku C
YMCNOBBIM MPOrPaMMHbIM
obecneyeHvem

MpomexyTouHasn aTTectaums

36

Ok3ameH/
3ayeT

WToro no gucumnnuHe

216

76

38

38

104

40

3aouHas ¢o

pMa o6y4yeHus 3 cemecTp

KoHcmpyKUyUOHHbIE Mamepuarib!

24,5

1,1 CsolicTBa MeTanmnos.
Kpucrtannuyeckoe CTpOEHME.
[unarpammbl COCTOSHWSI ABYX CMN1aBOB.

1.1.1 MeTtannbl, ux cBOMCTBa

1.1.2 3nemeHTapHasa Kpuctannuyeckas
peLleTka

6,5

2,5

44

ceMm.

18

Cobecep
oBaHue

4 cemecTp

MeTannunyeckne cnnasebl U avnarpamMmmbl
COCTOAHUA

12,5

1.1 [Omarpammbl COCTOSAHUSA ABOWHbIX
cnnaBoB

0,5

0,5

12

1.2 MeTtannunyeckue
anarpaMmmbl COCTOSIHUS

crnasBbl n

18,5

1.2.1 Qmnarpammbl COCTOSIHUSA ABOWHbIX
cnnaBoB

4,5

0,5

44

cem.

14

1.3 XKenesoyrnepogucrble cnnasbl

10,5

1.3.1 [Ounarpamma coCTOsIHUSI XKenes3o-
yrnepog

0,5

0,5

10

TexHonozauu
Mamepuasos

KOHCMPYKYUOHHbIX

16,5

21 Tepmuyeckas "
TepMumyeckas obpaboTka ctanu

XUMUKO-

2.1.1 OcCHOBHble BMAbI TEPMUYECKOWN
0bpaboTkn

2.2  KOHCTPYKUMOHHblE  CcTalmM MU
WHCTPYMEHTanbHbIe CTanu 1 cnnasbl

2.2.1 Knaccudukaumsa yrnepoancTbix
craneu

0,5

0,5

16

Cobeceq
oBaHue

5 cemecTtp

2.3 MawvHocTpouTenbHble Matepuansl

20,5

2.3.1 YyryHbl

2.3.2 CnnaBbl LBETHbLIX METansnoB

0,5

0,5

20

2.4 Cnocobbl nony4yeHns meTansos

22

2.4.1 CneumanbHble BUAbI NMNTbS

22

2.5 JIntenHoe npon3BoacTeo

21

2.5.1 OCHOBbI NUTEHOIO NPOM3BOACTBA

20

2.6 ObpaboTka MeTannoB AaBreHUEM

215

2.6.1 lNpokaTka meTannos

0,5

0,5

21

2.7 CBapka MeTansnos

10,5

2.71 XapakTtepucTtumka
3AMEeKTPOCBapO4YHOM Ay U UCTOYHMKOB
nNUTaHnA.

2.7.2 Py4Haq gyroBas cBapka

0,5

0,5

10

2.8 ObpaboTka MeTanmnoB pes3aHneM.

14,5

2.81 MHCTpymMeHTanbHble "
abpasuBHble MaTepuarsi.

0,5

0,5

14

2.9 MeTannopexyLime cTaHku 1 pabota
Ha HUX.

10,5

0,5

0,5

10

Cobeceq
oBaHue,
TEecTUpoB
aHve
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2.91

MeTanopexywmnx CTaHKoB.

Knaccudumkaums

2.9.2 lMpucnocobneHuns, NpUMeHsiemMble
npy 00paboTke MeTanmnos.

2.9.3 MeTannopexyLme CTaHku C
YMCNOBBIM MPOrPaMMHbIM
obecneyeHvem

MpomexyToyHasn aTTecTaums 13 x

x | Ok3ameH/
3ayeT

WToro no gucumnnmde | 216 16

187

55

4.2 JleKUMOHHbIN KypC.

MpumepHbIN TEeMaTUYECKUI NJIaH YTEHUA NeKUuMi No pasgenamMm AUCLUNIINHBI

TpygooemkocTb No

Ne
pasgeny, yac.
© MpumeHsemble
= s Tema nekuun. OCHOBHbIE BONPOCHI TEMBbI MHTEPaKTUBHbIE
@ = o4yHas 3a0y4Has
= z dopMbl 06y4eHUsI
) o} dopma dopma
L =
1 2 3 4 5 6
1 cemecTp
Ceolicmea memarnnos. Kpucmannu4yeckoe cmpoeHue. 2 2
Huazpammbi cocmosiHusi 08y X criasos.
1 MeTannbl, UX CBOUCTBA.
1) OcHOBHbIE METOAbI UCMbITAHUSA METANMOoB.
2) Kpuctannuyeckoe CTpoeHne MeTansnos
1 AnemeHTapHas KpMcTananyeckas pelweTtka 4 0,5 Jlekuuna-6ecena.
1) Buabl KpycTannyeckmx peLleTok.
2) Kpnuctannmyeckme cuctemsbl. MpeaeHTauus Ha
2, OCHOBE COBPEMEHHbIX
3 3) XapakTepHble CBSi31M aTOMOB My NbTUMEANIAHBIX
cpencTs.
4, Memannuyeckue crinasbl U QuazpaMmmbl COCMOSIHUS 4 0,5
5 OnarpamMmmMbl COCTOSSHUSA ABOWHbIX CMNJIaBOB
1 1) lmarpaMmma COCTOSIHUSI NEPBOrO M BTOPOro poAa.
2) MNpaBunno oTpesKos.
3) deHapuTHasa nuksaumsi
1 XKenesoyanepoducmeie crinasbl 2 0,5
[unarpamma cocTosiHUs Xerne3o-yrnepoa.
1) CTpykTypHble  COCTaBnfAlOWME  YrNepoanCTbIX
6 |_cniasos.
2) AycTeHuT.
3) Nepnur.
4) Nlepebypwur.
5) LlemeHTuT.
2 Tepmuueckasi U XUMUKO-mepMmu4deckasi obpabomka 2 0,5
cmanu
7 | OCHOBHble BUAbI TepMUYECKON 06paboTKu.
1) O6opygoBaHMe TEPMUYECKMX LLEXOB.
2) PexvmMbl TepMmuyeckori 06paboTku.
3) Tepmoxmnmmnyeckasi obpaboTka.
2 KoHCcmpyKyuoHHBIE Cmanu U UHCMPYMeHMaslbHbIe 2 0,5
cmarnu u crinasbl
8 Knaccudmkaums yrnepoamctbix ctanemu
1) Buabl yrnepogucTbix cTanem
2) O603HaYvYeHne, MapKNpPOBKa.
2 MawuHocmpoumersbHble Mamepuarb! 2 0,5
YyryHbl.
9 1) Benbin YyryH.
2) Cepblli YyryH.
3) KoBkuiA YyryH.
10 | Cnocobk! nonyydeHuUs Memarnnios 2
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CnnaBbl LBETHbIX MeTansioB

1) AntoMUHMEBbIE ChaBbl

2) Megb v ee cnnasbl

3) TutaH u ero cnnasbl

2 cemecTp

11

JlumetiHoe npou3eodcmeo

CneumanbHble BUAbI NMUTbA.

1) KokunbHoe nutbe.

2) Jlutbe nog gaBneHnem.

3) LleHTpobexHoe nutbe.

12

OCHOBbI NUTEMHOTO npoun3BoacTtBa

1) MoHsATUe NUTERHOro NPON3BOACTBA.

2) KpaTtkun nctopumyeckmin o63op pasBuTUS NUTEAHOrO
npoussoacTea. Ponb poccuicKMX yyeHbiX B passuTUU
Hay4HbIX OCHOB W OpraHusauum NpPomM3BoACTBa OTIIMBOK
N CINTKOB.

3) Knaccudurkauma nuTerHbiX CnnaBoB M obractn mnx
NpUMEHEHNS.

Mpe3eHTaums Ha
OCHOBE COBPEMEHHbIX
MYNbTUMEOUMAHBIX
CpeAcTB.

INekumns-becena.

13

Obpabomka memarioe as/ieHUeM

MpokaTtka meTannos

1) YCTpOWCTBO NPOKaTHbLIX CTAHOB.

2) CopTMMEHT npokara.

3) MNpeccoBaHue.

4) Bono4eHue.

5) OTkpbITas 1 3aKpbiTas LWTAMNOBKa METaNoB

0,5

14,
15

CeapKa Memarsnsos

XapakTepucTuka 3MeKTPOCBapoO4YHOM AOyru M
MCTOYHUKOB NUTAHUS.

1) Knaccudmkaums BuooB ceapku

2) Tepmuyeckme Buabl CBapKu

3) VICTOYHUKM NMTaHns cBapoYHOM ayru

4) CapoYHbI TpaHcdopmaTop

5) CBapo4Hble npecbpasoBaTenm.

6) CBapoyHble BbINPSAMUTENM.

PyyHas gyroBasi cBapka.

1) OnekTpoabl ANsi yroBovi CBapku

2) TexHuka py4HOWN CBapKM

3) O6opyaoBaHue Ans py4YHOW 4yroBoi CBapKu

0,5

16,
17

MHCprMeHTa.ﬂbele n aspaSMBHble mMaTepuanbl.

1) O6wme cBegeHns 0 Npouecce pe3aHusa MeTannos

2) Bugpbl 3aroToBOK 1 NpMnyck Ha 06paboTky

3) PaGouue, ycTaHOBOYHble W BCMOMOraTenbHble
[BWXKEHWSI B METANIIOPEXYLLIMX CTaHKax

4) OcHoBHble MeToabl 06paboTkM pesaHmem

5) KOHCTpyKTMBHbIE 3nmemeHTbl pe3ua W ero
reoMeTpuyeckme napameTpsl

6) ToO4YHOCTb W3rOTOBMEHUA feTanen MawvH WU
Ka4yecTBo 06paboTaHHOM NOBEPXHOCTH

0,5

18,
19

Memannopexyujue cmaHku u paboma Ha HUX.

Knaccudmkaumsa MeTannopexywmx CtTaHKoOB.

1) Knaccudmkaums

2) Hymepauus ctaHkoB

3) Knaccudpmkaumsi CTaHKOB MO TMMNaM.

MpucnocobneHus, npumeHsiemble nNpu obpaboTke
MeTannos.

1) MpwucnocobneHns Anst TOkapHbIX CTAHKOB

2) Cuctema nepemMeLleHns 3aroToBKM - pblyaxHas

3) OcHoBHbIE pa6OTbI, BbIMOJIHAEMbIE Ha TOKapHbIX
CTaHKaX

4) Mpucnocobnexnsa Ansa 3akpenneHus MHCTPYMeHTa C
XBOCTMKOM

5) TMpucnocobneHus npu obpaboTke acoHHbIX
NoBepXHOCTEN

6) MpucnocobneHns ons HapesaHusi MHOrO3aXO4HbIX
pe3bb

7) OnpaBku

0,5

O6uas TPyA0EMKOCTb NIEKLMOHHOTO Kypca

38
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Bcero nekumn no gUCUMNIINHE: yac. /13 HUX B MHTEPaKTUBHON dhopMe: yac.

- OYHas oopma 00yyeHust 38 - OYHas oopma 0byyeHus 8

- 3a04Hasa popma obyyeHus 8 - 3a04Hasa popma obyyeHus -

lMpumeyaHus:
- MaTepuarnbHO-TEXHUYeckoe obecneyeHmne NeKUMoHHOro Kypca — cM. Mpunoxenue 6;
- obecneyeHne NeKUMOHHOTo Kypca y4ebHow, yuebHO-MeToan4eckon nuTepaTypor 1 MHbIMM BUBNNOTEYHO-MHDOPMALIMOHHBIMM
pecypcamu 1 cpeacTsamm obecneyeHns obpasosartenbHoro npouecca — cm. Mpunoxenus 1 m 2.

4.3 NMprmepHbIN TeMaTU4ECKNI NNaH NPAKTUYECKNX 3aHATUN
no pasgenam AUCLUMIUHbI

Ne TpyaoemkocTb No
- pasgeny, 4Jac.
o = Tema 3ansaTus / WNcnonbsyemble Css3b
cZ | 2 [MpumepHble BONpockl Ha o6eyxaeHne WHTEpPaKTUBHbIE 3aHATMA C
o3| E M o4yHas 3a04Has ok *
g | & (Ans ceMmHapCKUX 3aHATUI) opMbI BAPC
Fe) z dopma dopma
02 | ®
1 2 3 4 5 6 7
He npegycmoTpeHbl
Bcero npaktmyeckmx 3aHATUA No AMCLUMNMMHE: | 4ac. M3 HMX B MHTEpaKTMBHON dhopme: yac.
- O4Hasa opma obyyeHus - -04Has dopma oby4eHust -
- 3a04Hasa dopma obyyeHus - - 3a04Hasn dopma obyyeHus -

B TOM yucne B oopme CEMUHAPCKUX 3aHATUMN -

- OYHag/04HO-3a04Has popma obyveHus -

- 3a04Has hopma obyyeHust -

* Ycro8Hble 0603Ha4YeHUs:
OCIN - npegycMoTpeHa obszaTenbHas camonoarotoBka k 3aHATuo; Y3 CPC — Ha 3aHsTUM BbldaeTcs 3agaHue Ha KoHkpeTHyto BAPC;
MP CPC — 3aHsAT1e cofepxaTtenbHo basvpyeTcs Ha pesynbTartax BbliNoNHeHns obyyarowmnmMes koHkpeTHon BAPC.

** B T.4. npu ucnonb3oBaHun matepmanos MOOK «HaseaHue», Ha3BaHve BY3a-paspaboTumka, HasBaHue nnatopMbl U CCbiflka Ha
KYpC (C ykasaHuem gaTbl nocrnegHero obpalieHuns)

lMpumeyaHus:

- MaTepuarnbHO-TeEXHUYEeCkoe obecrneyveHre NpakTUYeCcKkmx 3aHATUN — cM. [punoxeHue 6;

- obecneyeHne MNpaKTUHECKUX 3aHSATUA y4eBHOoW, y4eBHO-MeToauyeckon nuTepaTypor U UHbIMKU BUBNMOTEYHO-MHEOPMALIMOHHBLIMU
pecypcamu 1 cpeacTsamu obecneyeHns obpasoBaTenbHoro npotecca — cM. MNpunoxenns 1 v 2.

4.4 NlTabopaTopHbIN NPaKTUKYM.
MpuMepHbI TeMaTUYECKUIA NfaH NabopaTopHbIX 3aHATUN NO pasgenam AUCLUNIHDBI

Ne Tpyaoemkocts JIP, | cocar ¢ BAPC _
vyac é
Q.
o (O]
vss |BE8 38
€ oI S o &
(O] - Q , o 3 S
© . oo+ |8 o~ x 4 T
C N Tema nabopaTtopHor paboThbl EEo|loE Tt Iz2
o & 5 o4yHas 3aodHas | 2 0 < | 7 x 2<3
o = = tdopma | dopma | S F & (O T 259
o TC I |® 02 C o
e8|z ™ @
Q= E) o et
C® o I
[&] g o =
2 3 4 5 6 7 8 9
2 cemecT]
1 1 MWKpOCTPYKTYpHbIN aHann3 2 2(4 cem.) | + - KomangHa
MeTannoB 1 cnnasoB 51 paboTa
2 2 OnpegeneHne TBepaoCTU 2 - + -
MaTepuanos
3 3 VcnbiTaHne maTepuanos Ha yaapHyl | 2 - + - -
1 BSI3KOCTb
OnpepneneHne KpUTUYECKNX TOYEK U 2 - + - -
4 4 NOCTPOEHWe AnarpaMmMbl COCTOSIHUS
CMnaBoB CBUHEL-CypbMa
5 5 AHanus coctosaHus guarpammel Fe — 2 - + - -
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C

I'IOCTpoeHme 1 aHanus gunarpamMmmbl
6 6 M30TeEpMNYECKOro npespatlieHus
nepeoxnaxgeHHoro ayCcteHnTta

7 7 MN3y4yeHne MUKPOCTPYKTYPbI U CBOWCTB
YyryHOB

3 3 Tepmuyeckas obpaboTka
YrnepoancTbIX cTanen

MN3yyeHne MUKPOCTPYKTYpbl U CBOWCTB
> |9 9 TepMUYECKn 06pa6OTf:1HHbIX
YrnepoaucTbIx cTanew u
nervMpoBaHHbIX cTanemn

2 2(4cem.) | + - -

10 | 10 | V13y4eHne MUKPOCTPYKTYPbI LIBETHBIX
MeTass1oB U CMnaBoB

3 cemecTp

2 TexHomnorms  U3roToBNEHUs  NUTENHOMN
11 11 dopmbl. MpoekTupoBaHue
TEXHOOrM4Yeckoro npotwecca
N3roTOBMEHUSI MNOKOBKM.

2 2(5cem.) | + - KomaHaHa
s paboTa

12 12 | W3yyeHune obopyaoBaHust anekTpoLyroBow
Y1 rasoBoii CBapKM

2 2(5cem.) | + - -

N3yyeHne XapaKkTepucTuK
3MNeKTPOCBapOYHbIX annapaTos.
13 13 OnpegeneHuve pexnmon "
TEXHOMNOTNYECKNX koaddumumneHToB
OYroBOW CBapKu.

14 14 | W3yyeHne KOHCTPYKLMK pexyLmx
MHCTPYMEHTOB.

15 15 Pesubl.  M3vepeHne  reomeTpuyeckux
napameTpos.

16 16 | OceBble pexylumne VHCTPYMEHTbI.
“3MEPEHVE rEOMETPUYECKYIX NapamMeTpOB.

17 17 | MpoBepka  BepTMKamNbHO-CBEPNUIILHOMO
CTaHka Ha reoMeTpUYeCcKyH TOYHOCTb.

18 18 | Ppe3bl.  M3MepeHUe  reoMeTPUYECKUX
napameTpos.

19 19 lMpoBepka TOkapHOro cTaHka Ha TOYHOCTb

WNtoro JIP | 19 O6was TpygoemkocTb JIP

38 8 X

* B T.4. Npu ucnonb3oBaHun matepuanos MOOK «HassaHue», HasBaHue BY3a-pa3spaboTumka, HasBaHue nnaTdopmbl

CCbIfIKa Ha Kypc (C ykasaHneMm gatbl nocrnegHero obpalleHuns)

lpumeyaHus:

- MaTepuanbHoO-TeXHNYeckoe obecneveHne nabopaTopHOro npakTukyma — cm. MNMpunoxexuve 6;
- obecneyveHne nabopaTopHOro NpakTMkyma y4ebHon, y4ebHO-MeToaNYECKON NUTEPaTYPOr U UHBIMUM BUBNNOTEYHO-
MHJOPMaLMOHHEIMU pecypcaMu 1 cpefcTBamMu obecneyeHns obpasoBaTtensHoro npouecca — cM. MNpunoxexus 1 n 2.

5 NPOrPAMMA BHEAYOUTOPHOW AKAEMUYECKOW PABOTbI

OBYYAKOLLKMXCA NO

OUCLUMNIIUHE

5.1 ®duKkcuMpoBaHHble BUAbl BHeayAUTOPHbIX CaMOCTOATENIbHbIX paboT

5.1.1 BbinonHeHuMe u 3awmTa (caadva) KypcoBoro npoekra (paboTtbl) N0 AUcCUUNInHe

BbinonHeHue KypcoBoro npoekrta (pa6oTkl) y4yeGHbIM NNaHoOM He NpeayCcMOTPEHO.

5.1.2 BeinonHeHue n caava pedepatoB
5.1.2.1 Mecmo pec¢hepama e cmpykmype QucyunauHbl

Pa3fenbl AncumnimnHbl, OCBOEHUE KOTOPbIX
06Yy4yaloLLMMMCS COMPOBOXKAAETCA UK 3aBepLuaeTcs
BbiNonHeHnem pedepara

KomneTeHumun, popmmnpoBaHme/pa3BmTe KOTOpbIX
obecneymBaeTcsi B Xoe BbINOMHEHUS
pedeparta
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Ne HanmeHoBaHue
1 MeTtannuyeckue cnnasbl 7 OrK-1.1, OMNK-1.2
anarpaMmmbl COCTOSHUSA
JlntenHoe nponsBoAcTBO OrlK-1.1, OrMK-1.2
O6paboTka MeTannoB pe3aHvem. OrnK-5.1
2 MawmnHocTpounTenbHble OlK-1.1, OMNK-1.2
mMaTtepuansl
Tepmuyeckas n XUMUKO- OrK-5.2
TepMmnyeckasa obpaboTka cTanu

5.1.2.2 lMepe4yeHb NpuUMepHbLIX MeM peghepamos
. OCHOBHbIE TUMbI KPUCTaNIMYECKMUX PELLIETOK METasnsoB;
. OcHOBHbIe NpyMecK B MeTannax v BusHUA Ux Ha CBOMCTBa MeTansos;
. OCHOBHbIe CBOWCTBa MeTannos
. TexHonorvio Npov3BOACTBa CTanew, YyryHa, antoMUHUG U Meau;
DU3NKO-XMMUYECKME MPOLECCHI B JOMEHHbLIX Nevax;
. Cnoco6bl NonyyYeHust OTNMBOK;
. JInTeiHo-TeXHONOrMYECKY0 OCHAcTKy 1 060pyaoBaHue;
. Bugbl coctaBos u1 cBoncTBa (OOPMOBOYHbBIX CMECEN;
. TexHonornio U3roToBneHns NUTENHbIX opMm.
10. Uenb nposeaexus TO;
11. MNpeBpalleHnst npoTekarLlne B MeTannax npu Harpese;
12. OcHoBHble BUabl TO;
13. Kakne 6biBaloT BUAblI OTXUra U ero HasHavyeHue;
14. B yeMm CcyLIHOCTb HOpManusaumum u ee NpenMyLLeCTBa Nepes OTKUIOM;
15. Cnocobbl 3akanku;
16. Bugbl oTnycka 1 nx HasHadeHue;
17. OcHOBHbIE 3akanoyHble cpeapl;
18. HasnaueHue XTO n aTanbl ee npoBeaeHus;
19. OcHoBHble onepaunm XTO;
20. BniusaHue yrnepoga v NoCTOsIHHBIX NPUMECEN Ha KayeCTBO CTanu;
21. JlervpytoLime KOMMOHEHTLI B CNiaBax «Kerneso-yrnepoay;
22. KnaccudukaLumio 1 MapkUpoBKY YriepoancTbIX U NerMpoBaHHbIX cTanen;
23. TpeboBaHus, NpeabABNsieMble K KOHCTPYKLMOHHBLIM CTarnsiM;
24. CTpouTtenbHble cTanu (06bIKHOBEHHOTO Ka4ecTBa U HU3KONErMpOBaHHbIE);
25. MawmHocTpouTenbHble CTanu, yrinepoancTblie, NErMpoBaHHbIe, LEMEHTUPYEMBIE U PECCOPHO-MPYXNHHbIE CTarnu;
26. CneuuanbHble CTanu: WapuKONoALLUMHUKOBbBIE, XXapOCTOMKUE, XKapONpOYHbIE, HEPXXaBEHLLME CTanu U Cnnasbl;
27. Knaccudukauuio YyryHos;
28. MapkunpoBKy YyryHOB, CTPYKTYpY ¥ 06nacTb MPUMEHEHNS YyryHOB.
29. AntoMUHWIA, U ero cnnaebl, knaccudukaunsi, MapkMpoBka, 061acTb NPUMEHEHMS;
30. TuTaH, MarHmn u nx cnnassbl;
31. TeopeTnyeckme OCHOBbI CBapKMX NIiaBleHNEM;
32. Buabl Toka npu cBapke;
33. Cnocobbl 3axuraHusa ayru;
34. Knaccudpmkauusi BUAOB CBapku;

©CONO U AWN =

5.1.2.3 UHhopmayuoHHO-Memodu4ecKkue U MamepuasibHO-mexHuU4Yeckoe obecnevyeHue npoyecca
ebInosiHeHus peghepama
1. MaTepuanbHo-TexHN4Yeckoe obecneyveHrne npoLecca BbINONHeHNUst pedoepaTta — cMm. [NpunoxeHue 6.
2. Obecne4veHne npouecca BbINoNHeHus pedepata  yd4ebHon, y4ebHO-MeTOAMYECKON NUTepaTypor U MHLIMU
GUBNMoTeYHO-MHPOPMALIMOHHBIMK  pecypcaMu U cpeacTBamn obecrneveHns obpasoBaTenbHOro npolecca — CM.
Mpunoxexwue 1, 2, 3.

LUKANA U KPUETEPUU OLUEHUBAHUA

- OUeHKa «3a4ymeHOo» BbICTaBMNSETCA, ecnu oGy4aloluinca BbINONHUN pedepaTt, CMOr BCECTOPOHHE
pacKpbITb TEOPETUYECKOE CoepXKaHue TEMBI.

- OUEHKa «He 3aymeHO» BbICTABMSETCH, €CnU OBy4yaloLMIACs He BbIMOMHWN pedepaT U He CMor
BCECTOPOHHE PacKpbITh TEOPETUYECKOE COoZlepXKaHue TEMbI.

5.1.2.4 Tunoeble KOHMPObHbIE 3a0aHusl

TunoBblE KOHTPOMNbHbIE 3alaHNUS UMW UHbIE MaTepuarbl, HeOGXOAMMbIE AMNS OLEHKU 3HaHUN, YMEHUIA U HaBbIKOB
U (Unu) onbiTa AEATENbHOCTU, XapakTePU3YIOLWUX 3Tanbl (OPMUPOBAHUS KOMMETEHUMA B MPOLECCe OCBOEHMS
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obpasoBaTenibHOM NPorpamMbl; MeToaMYeckMe MaTepuarsl, onpeaensiolwme npouenypbl OLEHUBAHUS 3HAHWUIN, YMEHWUI,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU, XapakTepusyloliue aTanbl (OPMUPOBaHMSA KOMMETEHUMI NpeacTaBreHbl B
MpunoxeHun 9 «PoHA OLIEHOYHbIX CPEACTB MO AUCLUNIMHE (MOMHas BEPCUS)».

5.1.3 MNepeyveHb 3agaHMN ANA KOHTPOJbHbIX paboT
obyyarwmxca 3aouHon popmbl 00yUYeHUs!

BOMPOCbI K KOHTPONbHbIOW PABOTE Ne 1

1. BbluepTute avarpammy COCTOSHUSI CUCTEMbI CBUHeL, — onoso. Onuwmnte B3auMogencTeBMe KOMMOHEHTOB B
XUOKOM U TBEPOOM COCTOSIHUSIX. YKaXUTe CTPYKTYpHble COCTaBRsilOWME BO Bcex 0bnactax Avarpammbl COCTOSIHUSA.
Onpepennte KONMMYECTBEHHOE COOTHOLLEHME a3 M UX XMMWUYECKUI COCTaB B CepeaMHe TemnepaTypHOro MHTepBana
nepBuYHON kpuctannmnsaumm cnnaesa ¢ 10 % Sn.

2. BbluepTute auarpammy COCTOSIHUSI CUCTEMbI  anioMWHUA — repManuid. OnuwnTe B3auMOOEeWncTBuE
KOMMOHEHTOB B XWAKOM M TBEPAOM COCTOSIHUAX. YKaXKuTe CTPYKTYpHblE COCTaBnsloLWmMe BO BCeX 0b6nacTsx avarpaMmbl
coctosiHus. Onpefenute KONMYECTBEHHOE COOTHOLIEHUE ha3 U UX XMMUYECKMI COCTaB B CepeavHe TemrepaTypHOro
MHTepBana nepBuYHON kpuctannunsauum cnnaea ¢ 10 % Ge.

3. BbluepTute gnarpamMmmy COCTOSHUSI CUCTEMbI anmtOMUHUI — KpeMHUI. OnuluinTe B3anMOAENCTBNE KOMNOHEHTOB
B XWOKOM W TBEPAOM COCTOSHUSX. YKaXuTe CTPYKTYpHble COCTaBmnsoLwmne BO BCeX obnactax AvarpaMmbl COCTOSHUS.
Onpepennte KONMMYECTBEHHOE COOTHOLLEHME a3 M UX XMMUYECKUA COCTaB B CEpeAuHe TemrnepaTypHOro nHTepsana
nepeuyHON kpuctannusaumm cnnaea ¢ 10 % Si.

4. BblyepTuTe AmarpamMMy COCTOSIHUS cUCTeMbl medb — cepebpo. OnuwmnTe B3aumoaencTBue KOMMOHEHTOB B
XVWOKOM W TBEPAOM COCTOSIHUAX. YKaXuTe CTPYKTYpHble COCTaBnsioWMe BO BCEX 0bnacTsax Avarpammbl COCTOSHUS.
Onpepennte KONMMYECTBEHHOE COOTHOLLEHME ha3 U UX XMMUYECKUIA COCTaB B CepeaMHe TeMnepaTypHOro MHTepBana
nepBuYHON kpucTannunsaumm cnnaesa c 10 % Ag.

5. BblMepTuTe guarpamMmmy COCTOSIHUSI CUCTEMbI BUCMYT — cypbma. OnuwimTe B3aMmMoAeNCTBME KOMMOHEHTOB B
XVWOKOM W TBEPLAOM COCTOSIHUAX. YKaXWUTe CTPYKTYpHble COCTaBMsloWME BO BCEX 06nacTsax guarpammbl COCTOSIHUS.
Onpepennte KONMMYECTBEHHOE COOTHOLLEHME ha3 M UX XMMUYECKUIA COCTaB B CepeaiMHe TeMnepaTypHOro MHTepBana
nepBuYHON kpuctannusaumm cnnaea c 10 % Sb.

6. BbluepTuTe gnarpamMmmy COCTOSIHUMS CUCTEMbl Medb — HuKenb. OnuwimTe B3aMmogencTBME KOMMOHEHTOB B
XVWOKOM M TBEPAOM COCTOSHMAX. YKaXuTe CTPYKTYpHble COCTaBrisiowmMe BO BCeX 06nactax Auarpammbl COCTOSHUS.
Onpepennte KONMYECTBEHHOE COOTHOLLEHME a3 U NX XMMWYECKUA COCTaB B CepeavHe TemnepaTypHOro MHTepBana
nepeuyHoOn kpuctannusaumm cnnaesa ¢ 10 % Ni.

7. BbluepTute guarpaMmmy COCTOSIHUSI CUCTEMbI KagMui — UMHK. Onuwnte B3auMOJEenCcTBUE KOMMOHEHTOB B
XVWOKOM N TBEPAOM COCTOSIHUAX. YKaXuTe CTPYKTYpHblEe COCTaBMsioWMe BO BCeX obracTax AguvarpaMMbl COCTOSIHWS.
Onpepennte KONMYECTBEHHOE COOTHOLLEHUE (ha3 M MX XMMUYECKUIA COCTaB B CEpeauHe TemrnepaTypHOro MHTepBana
nepBuYHON kpucTannusaumm cnnaea ¢ 10 % Zn.

8. BbluepTuTe AmMarpammy COCTOSIHUS CUCTEMbI antoMUHUA — mMedb. Onuiinte B3aMMogencTBMe KOMMOHEHTOB B
XUOKOM U TBEPAOM COCTOSIHUAX. YKaXWUTe CTPYKTYpHblE COCTaBMsAlLWME BO BCEX 0bOnacTax AuarpaMMbl COCTOSIHUS.
Onpepennte KONMYECTBEHHOE COOTHOLLEHUE (ha3 M MX XMMUYECKUIA COCTaB B CepeauHe TemrnepaTypHOro MHTepBana
nepeu4HON Kpuctannuaauum cnnasa ¢ 10 % Cn.

9.BbluepTuTe guarpamMmmy COCTOSIHUS CUCTEMbI CBUMHeL, — cypbMa. Onuwnte B3aMmMogencTBME KOMMOHEHTOB B
XVWOKOM W TBEPAOM COCTOSIHMSAX. YKaXuTe CTPYKTYpPHble COCTaBnsolWMe BO Bcex 0obnactax AmarpaMMbl COCTOSHUSA.
Onpepennte KONMYECTBEHHOE COOTHOLLEHME a3 M MX XMMUYECKUIA COCTaB B CEpeAuHe TemnepaTypHOro mHrepsana
nepBuYHON kpucTannmnsaumm cnnaea ¢ 10 % Sb.

10. BblyepTuTe AuarpamMmmy COCTOSIHMS CUCTEMbl OflOBO — LMHK. OnuwuvTe B3avMOAENCTBME KOMMOHEHTOB B
XVWOKOM M TBEPAOM COCTOSIHMSAX. YKaXuTe CTPYKTYpHblE COCTaBrisioLMe BO BCeX 0bnactax guarpammbl COCTOAHUSA.
Onpepennte KONMYECTBEHHOE COOTHOLLEHME ha3 M MX XMMUYECKUIA COCTaB B CEpeAVHE TemrepaTypHOro MHTepBana
nepeu4HON Kpuctannusaumm cnnasa ¢ 10 % Zn.

11. N3o6pasnte guarpaMmmy COCTOSIHUSI CMIaBOB CUCTEMbI Meb — HUKEIb, MOCTPOWTE KPUBYIO OXNaXxaeHus Ans
cnnaea ¢ 25 % Ni n npoaHanusupyiTe ee ¢ NnpumMeHeHneMm npasuna das.

12. N306pa3nte guarpamMmmy COCTOSIHUS CMaBOB CUCTEMbI Meb — HUKEIb, MOCTPONTE KPUBYIO OXNaXAEeHWUs Anst
cnnasa c 40 % Ni n npoBeaute aHanms.

13. M3obpa3nte pavarpammy COCTOSIHMSA CMNaBOB CUCTEMbl MeAb — Hukenb. Onpegenvte cocTaB U
Konm4ecTBeHHoe cooTHoLeHre cas cnnasa ¢ 30 % Ni npu TemnepaType 1200 °C.
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14. N306pa3nte anarpaMMy COCTOSIHASI CMaBOB CUCTEMbI CBUHEL, — CypbMa. [1oCTpoiTe KpMBYO OXnaxaeHusi
cnnasa ¢ 50 % Sb v npoarnanuanpyinTe ee ¢ NpUMeHeHeM npasuna gas.

15. M3obpasnte puarpammy COCTOSIHUSI CMfaBOB CUCTEMbI CBUMHeL, — cypbMma. Onpepenute coctas U
KONM4yecTBEHHOE COoTHOLLEHWe has cnnasa ¢ 60 % Sb npu TemnepaTtype 350 °C.

16. M3obpasnte amvarpammy COCTOSIHUSI CMaBOB CUCTEMbI antOMUHUA — Medb, NOCTPOWTE KPUBYHO OXMaXK4eHUs
ans cnnaea ¢ 4 % Cu v npoaHanuanpynte ee ¢ NpMMeHeHnem npasuna gas.

17. N306pa3nte pauarpammy COCTOSIHUSI CMMaBOB CUCTEMbl arniOMUHWA — KPEMHUI, MOCTPOWTE KPUBYHO
oxnaxgenust ans cnnaea ¢ 8 % Si v npoaHanusupyiTe ee c NpUMEHeHEM npasuna ¢as.

18. BblyepTTe aAuarpamMmy COCTOSIHUI Xeneso-ueMeHTUT. OnuwuTe as3oBble MpeBpalleHus U MNocTponTe
KPVBYIO OXNaxpaeHus B uHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHvem npaBuna ¢as) Ansg cnna.a,
copepxauwero 0,16% C. gns 3agaHHoro cnnaea npu Temnepatype 1515°C. Onpepgenutb coctaB a3, TO ecTb
NPOLEHTHOE coepxaHue yrrnepoaa B asax; KonM4ecTBEHHOE COOTHOLLEHMe has.

19. Vicnonb3ysa gnarpaMmMmy COCTOSIHUI, Xene3o-LeMEHTUT U y4nTbiBas MnpespalleHus, npoucxogdiwmne B cranu
Y8 npu nomnHou 3akanke u HW3KOM OTMyCKe, yKaXuTe TemnepaTypy 3akarnku, oxnaxgalollyl cpeay u TemnepaTypy
oTtnycka. Onuwute asoBble NpeBpalleHus, Npoucxoaswume B CTanu npu 3akanke um Hu3kom oTnycke. [NpuBegute
3Ha4eHne TBEpAOCTM CTanu, Nocrne Kaxagoro Buaa tepmoobpaboTki. OnuwunTe AaHHY0 MapKy cTanm.

20. BbluepTuTe gmarpammy COCTOSIHUIA xerne3o-ueMeHTUT. Onuwute asoBble MNpeBpalleHnsi U MNOoCTponTe
KpVBYIO HarpeBaHusi B uHTepBane TemnepaTyp oT 0 go 1600 °C (¢ npumeHeHvem npaBuna as) And cnnaea,
copepxalero 0,3% C. BbibepuTe onsa 3agaHHoro cnnaea nobyto TemnepaTypy Mexay NMHUSIMU NUKBUAYC U conmayc.
Onpepenutb cocTaB has, To eCTb NPOLEHTHOE CoAepXKaHune yrnepoaa B dhasax; KoNIMYeCTBEHHOE COOTHOLLEHUE (has.

21. WNcnonb3ya guarpamMmmy COCTOSIHWM, JKeNeso-LUeMEHTUT U yuuTbiBas npeBpalleHusi, NponcxXoasiime B cTanu
70 npv MOMHOW 3akarke U cpedHeM OTMycKe, YKaXuTe TemnepaTtypy 3akarnku, OXNnaxgalollylo cpefy W Temnepartypy
cpenHero otnycka. [pvBeguTte MexaHWYeckue CBOWCTBA CTanu Mocne Kaxgoro Buaa Tepmoobpabotku. Onuwmte
OaHHy0 MapKy cTanw.

22. BbluepTuTe gmarpammy COCTOSIHUA >xeneso-uemMeHTUT. Onuwute asoBble MNpeBpalleHnsi U MNoCcTponTe
KpVBYIO oxraxgeHus B uHTepsane Temnepatyp oT 1600 go 0 °C (c nmpumeHeHvem npasuna ¢as) ans cnnaea,
cogepxatlero 0,5% C. [ins 3aganHoro cnnaea npu Temnepatype 1475°C onpegenntb coctaB das, TO eCTb NPOLIEHTHOE
cofepxXaHwve yrnepoga B asax; KonnmyeCcTBeHHOe COOTHOLeHne das.

23. Wcnonb3ya gmarpammy COCTOSIHWM, XXENneso-LUeMEHTUT U yunTbiBas npeBpalleHus, NponCXoasLuime B cTanu
40 npv nepekpncTannmM3aLMoHHOM OTXUIe yKaXkuTe TeMnepaTypy Harpesa u ycrnosus oxnaxaeHus. OnvwuTe dasoBble
npeBpaLLleHns, NMPOUCXOoAsALLME B CTanu npu omkure. MNMpuBeaute xapakTepUCTUKN M3MEHEHUSI MEXaHUYECKUX CBOWCTB.
OnvwnTe AaHHy Mapky cTanu.

24. BbluepTute OmarpaMMy COCTOSIHUA Kene3o-uemMeHTUT. Onuwmnte ¢a3oBble NpeBpalleHusi U NOoCTponTe
KpVBYIO HarpeBaHuWsi B uWHTepBane Temnepatyp ot 0 go 1600°C (c npumeHeHvem npaBun d¢as) onsg cnnaea,
copepxauero 0,8% C. [Ona 3agaHHOro cnnaBa onpefenuTe MPOLEHTHOE CoAepXaHue yrnepoga B hasax npu
Temnepatype 700°C.

25. Wcnonb3ysa guarpaMMmy COCTOSIHUI XKernes3o-LeMEeHTUT 1 yunTbiBasd NpeBpaLleHus, npoucxogsiime B cranu 45
npyv HOpManu3auun, ykaxute TemnepaTypy HarpeBa u ycnoBus oxnaxgeHus. OnvwuTe hasoBble npesBpalleHus,
npoucxogsiliye B cTanv npyu HOpManu3auMoHHOM oTxure. [NprBeanTe XapaKTepUCTUKN MEXaHUYECKMX CBOWCTB CTanu
nocne TepmoobpaboTki. OnuLLInMTE JaHHYI0 MapKy cTanu.

26. BbluepTuTe amarpammy COCTOSIHUIA >kenes3o-ueMeHTUT. Onuwute ¢as3oBble NpeBpalleHNss U MNOCTponTe
KpVBYIO oOxnaxaeHuss B uHTepBane TemnepaTtyp oT 1600 po 0°C (c npumeHeHvem npaBun ¢a3) AnNS cnnaea,
cogepxawero 1,0% C. [Ona 3agaHHOro cnnaBa onpegenute nNpPOLEHTHOEe coaepxaHwe yrnepoga B pasax;
KONMYECTBEHHOE COOTHOLLEHME ha3.

27. Vcnonb3ys avarpammy COCTOSIHUIA Xene3o-LUeMEHTUT M y4uTbiBasi NPeBpaLLeHnsi, NPOMCXoasLmne B cTanu
Y10 npu HENONHON 3aKanke U HU3KOM OTMYCKe, YKaXuTe TeMnepaTtypy 3akarnku npyu HM3Kom oTnycke. Onuwnte dasosble
npeBpaLlleHns, npoucxoasiine B cTanuM B npoueccax TepMoobpaboTok. OnuwmnTe MapKy cTanu ¢ npuBegeHuem
3Ha4YeHUs1 TBEPAOCTM MOCNE KaXaoro Buaa TepmoodpaboTku.

28. BbluepTuTe gmarpammy COCTOSIHUA >kenes3o-ueMeHTUT. Onuwute asoBble MNpeBpalleHnsi U MOCTponTe
KpVBYIO HarpeBaHwsi B uWHTepBane Temnepatyp oT 0 go 1600°C (c npumeHeHvem npaswn ¢as) Onsg chnasa,
copgepxawero 1,8% C. Ona 3agaHHoro cnnaBa npu TemnepaType 1350°C onpepenunte NpoUEHTHOE coAepXXaHue
yrnepoga B da3ax; KonM4ecTBEHHOEe COOTHOLLEHWe has.
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29. Wcnonb3ys guarpaMMmy COCTOSIHUIA XKene3o-LeMEHTUT 1 y4uTbiBas NpeBpaLleHusi, npoucxoasiime B ctanu 50
npuv NOMHOW 3aKasike 1 BbICOKOM OTMYCKe, YKaXuUTe TeMnepaTtypy 3akarku, oxnaxaarLLyo cpefy, CKOPOCTb OXNaXaeHUst
M TemnepaTtypy HarpeBa npu BbICOKOM oTnycke. Onuwmnte asoBble MpeBpalleHusl, npoucxogslimMe B cTanu B
npoueccax TepmoobpaboTok. [NpuBegnTe 3Ha4YeHUa TBEPAOCTM CTanu nocrne TepmoobpaboTtkn. OnumTe gaHHYO Mapky
cranu.

30. BbluepTuTe amarpammy COCTOSIHUMA >xeneso-uemMeHTUT. Onuwute asoBble MNpeBpalleHnss U NocTponTe
KPVBYIO OXNaxaeHus B uHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHvem npaBuna ¢as) Ansg cnna.a,
copepxalero 1,5% C. [ina 3agaHHOro cnnasa onpefenute NpoLeHTHOe codepkaHue yrnepoaa B dhasax, KonmyecTBo
aycTeHuTa n obbem xuakon dasbl npu Temnepatype 1400°C.

31. Ncnonb3yst OmarpamMMy COCTOSIHUA Kerne3o-LeMeHTUT U yuuTbiBas npeBpalleHnss B ctanu 85 npu
HOpManusauuw, YyKaxute TemnepaTypy HarpeBa W ycnoBust oxnaxaeHus. Onuwute as3oBble nNpeBpaleHus,
npoucxogsiliye B CTanu npu HOPManu3auMOHHOM OTXUre C NPUBEAEHWEM MeXaHU4ecKMx CBOWMCTB. Onuwinte mapky
cranu.

32. BbluepTuTe amarpammy COCTOSIHUA >xerneso-uemMeHTUT. Onuwute asoBble MNpeBpalleHnss U NocTponte
KpVBYIO HarpeBaHus B WHTepBane TemnepaTyp oT 0 go 1600°C (c npumeHeHvem npasBuna cas) Ans cnnaea,
copepxaluero 2% C. [Ins 3agaHHOro cnnasa onpefenqTe NpoLeHTHOe codepxaHue yrnepoga B hasax, KonmyecTso
aycTteHuTa n o6beM xuakon cdasel npy Temnepatype 1300°C.

33. WNcnonb3ysa pauarpammy COCTOSHUIA Keneso-UeMEeHTUT W yunTbiBas npespaweHus B cramu 20 npu
PEKPUCTANINN3aLNOHHOM OTXKUre, YKaXkuTe TemnepaTypy HarpeBa W ycnosusi oxnaxaeHus. OnuvwuTe dasoBble
npeBpaLLeHns, NMpoMCXoasime B CTanu U M3MEHEHME CBOWCTB ee NMpu TepmoobpaboTke, a Takke ONULLNTE OaHHYHo
MapkKy cTanu.

34. BbluepTuTe guarpammy COCTOSIHUMA >Kenes3o-uemeHTUT. Onuwwunte pas3oBble NpeBpaLleHns 1 MOCTPOWTE
KPVBYIO OXNaxaeHus B uMHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHvem npaBuna ¢as) Ans cnna.a,
copepxauero 2,3 % C. [na 3agaHHoro cnnasa npu Temnepatype 1200°C onpegenute NpoOLIEHTHOE cofepXKaHue
yrnepoga B asax, Konmm4ecTBEHHOE COOTHOLLEHNE das.

35. Vicnonb3ys auarpammy COCTOSIHAMA JKENe30-LUeMEHTUT U Yy4uTbiBas MpeBpalleHus, Mpoucxogsiive B
3aKarieHHOW CTanu CO CTPYKTYPOM MAapPTEHCUT U OCTATOYHbIA ayCTEHUT MPWU HU3KOM, CPEOHEM U BbICOKOM OTMYyCKe,
YK2XUTE TemnepaTtypy HarpeBa Mpu pasHbiXx Buaax otnycka. Onuwute ¢as3oBble NpeBpalleHus, NPOUCXOoasiine B
3aKkarneHHoW cTanu Npu HU3KOM, CPEAHEM U BbICOKOM OTMYCKe, a TakKe U3MEHEHNE MEXaHNYECKMX CBONCTB.

36. Bbiueptute guarpammy COCTOSHUWA >xeneso-uemeHTUT. Onuwwute pas3oBble npeBpalleHns U NoCcTpouTe
KPVBYIO HarpeBaHus B MWHTepBane Ttemnepatyp oT 0 go 1600°C (c npumeHeHvem npaBuna ¢pas) Ans cnnasa
copepxaluero 2,5 % C. Beibepute ana 3agaHHoro cnnasa nobyo TemnepaTtypy Mexay NUHUAMW NNKBUAYC U COnvayc.
Onpepenute coctas a3, To eCTb NPOLIEHTHOE CcoAepXaHue yrnepoaa B dasax; Konm4ecTBEHHOE COOTHOLLEHMe has.

37. Wcnonbk3ysi guarpamMmmy COCTOSIHUI XKene3o-LeMEHTUT 1 YYnTbiBasi NpeBpaLLeHns, nponcxoasiime B ctany Y8
npu cdeponam3npylolLleM OTXKUIE, YKaxuTe TemnepaTypy HarpeBa M ycrnoBusi oxnaxaeHus. Onvwute dasoBble
npeBpaLLeHnsi, NPOUCXOAsALLME B CTanu nNpu omkure. Onuwwimnte ctanb Y8 ¢ NnpMBeAeHNEM XapaKTEPUCTUK MEXaHNYECKUX
CBOWICTB nocne TepmoobpaboTku.

38. BbluepTute guarpamMmy COCTOSIHUA Kene3o-uemeHTUT. Onuwnte ¢asoBble NpeBpalleHUs U MOCTPonTe
KpVBYIO OXNnaxaeHus B uHTepBane TemnepaTtyp oT 1600 go 0°C (c npumeHeHnem npaBuna as) Ans cnnasa
copgepxawero 3 % C. [Ona 3agaHHOro cnnaea oOnpefenute MNpOLEHTHOE coAepaHue yrrnepoaa B pasax npu
Temnepatype 1000°C.

39. YrmepoaucTtble ctanu 35 n Y8 nocne 3akanku n HA3KOro OTrnycka nMmetoT TBepaocTb: nepsas HRC 50, BTopas
HRC 60. Ncnonb3yss guarpaMmy COCTOSIHUI Xerne3o-LUeMeHTUT U y4uTbiBas npeBpalleHusi, npoucxogsiime B cransax
onuwmnTe ha3oBble NPEBPALLEHNS U OOBbACHUTE NOYEeMY CTanb Mapku Y8 nmeeT 6onbLuyto TBEpAOCTb, YeM cTanb 35.

40. BbluepTuTe guarpammy COCTOSIHUIA >kene3o-uemeHTUT. Onuwunte pas3oBble NpeBpalleHns U NOCTPouTe
KPUBYIO HarpeBaHus B uHTepBane Ttemnepatyp oT 0 go 1600°C (c npumMeHeHneM npasuna ¢as) And cnnasa,
cogepxawero 3,5 % C. Ona s3apgaHHoro cnnasa npu Temnepartype 1150°C, onpegenute coctaB a3, TO ecTb
NPOLEHTHOE cofepxaHue yrrnepoaa B asax; Konm4ecTBEHHOE COOTHOLLEHMeE has.

41. Tocne 3akanku yrrnepoaucTon CTanM CO CKOPOCTBbH OXMaXAeHUs Bbille KpUTUYecKow, Obina nomnyyeHa
CTPYKTypa, cocTosias n3 cepputa u mapteHcuta. MNposBeanTe Ha gmarpamme COCTOSIHUM XKene3o-LUeMeHTUT OpauHaTy,
COOTBETCTBYIOLLYIO COCTaBy 3aflaHHOWM CTanw, ykaxuTte NpUHATYI0 B AaHHOM criydae TemnepaTypy HarpeBa nog 3akarnky
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n onuwute hasoBble NpPeBpaLLEHNs, KOTOPbIE COBepLUAnuUCL B CTanu npu Harpeee U oxnaxaeHun. Kak HasbiBaeTcs
Takow BuUA, 3aKkankm?

42. BbluepTuTe guarpammy COCTOSHUW >keneso-uemeHTUT. Onuwute pas3oBble npeBpalleHns U nocTpounTe
KpUBYIO OXxnaxpaeHus B WHTepBane Temnepatyp oT 1600 go 0°C (¢ npumeHeHvem npasuna ¢as) Ansg cnnaea,
copepxaluero 4 % C. Bulbepute ansa 3agaHHoro cnnasa niobyo TemnepaTtypy Mexay NMHUSMU NUKBUAYC U conuayc.
Onpegenute coctaB a3, TO eCTb NPOLIEHTHOE coaepXxaHue yrnepoaa B dpasax; KonmyecTBeHHOe COOTHOLLEeHNe da3sax;
KONMMYECTBEHHOE COOTHOLLIEHME ha3.

43. N3penve w13 cpegHeyrnepoaucTon cTanu nocrne OTnycka WMeeT TBepaocTb 6Gornee  Huskyl, 4em
nNpeyCcMOTPEHO TEXHOINOMMYECKUMIU YCOBUAMW. YeM BbI3BaH 3TOT AedEKT, U KaK MOXHO €ro ncnpasutb?

44. BbluepTuTe guarpammy COCTOSIHUMA >kenes3o-uemeHTUT. Onuwute pas3oBble NpeBpalleHnss U NOCTPoWTe
KPVBYIO HarpeBaHus B uHTepBane TemnepaTyp oT 0 go 1600°C (c npumeHeHnem npasuna das) AnA chnasa,
copepxauwero 4,3 % C. Ona 3agaHHOro cnnaBa OnNpefenute MNpOLEHTHOE cofepXaHuwe yrnepoda B dasax npwu
Temnepatype 1147°C.

45. Pexylumn MHCTpYMeHT mn3 ctanu Y11 6bin neperpet npu 3akanke. Yem BpeaeH neperpeB M Kak MOXHO
MCMNpaBuTb 3TOT AeeKT, a TakKe ONuULNTE AaHHYI MapKy CTanu.

46. BbluepTnTe guarpammy COCTOSHUM >keneso-uemeHTUT. Onuwute pa3oBble npeBpalleHns U NocTpounTe
KpVBYIO OXnaxpaeHus B uWHTepBane Temnepatyp oT 1600 go 0°C (¢ npumeHeHvem npasuna ¢as) Ansg cnnaea,
copgepxawero 5 % C. [na 3agaHHOro cnnaea onpegenute MNPOLEHTHOe codepxaHwe yrnepoga B dasax npwu
Temnepatype 1000°C.

47. CpefHeyrnepoancTylo cTanb, HarpeTylo 40 ONTMMarnbHOM TeMnepaTyphbl, OXNaxaanu co CKOPOCTbH, MEHbLUE
KPUTUYECKOW CKOPOCTU 3akarnku. Mpy aToMm nonyyeHa TBEPAOCTb HUXKE, YEM MPEAYCMOTPEHO TEXHUYECKUMU YCITOBUSIMU.
Uem BbI3BaH 3TOT AedEKT U KaK MOXHO €ro ucnpasuTb?

48. BbluepTuTe guarpammy COCTOSIHUMA >Kenes3o-uemeHTUT. Onuwwunte pas3oBble NpeBpaLleHns 1 NOCTPOWTeE
KPVBYIO OXNaxaeHus B uMHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHvem npaBuna ¢as) Ansg cnna.a,
copgepxawero 6 % C. Ona 3agaHHOro cnnaea onpegenute MNpOLEHTHOe codepxaHuwe yrnepoda B dasax npwu
Temnepatype 800°C.

49. WectepHn u3 ctann 45 3akaneHbl: nepsas 750°C, BTopas - 850°C. Wcnomnb3ysa avarpammy COCTOSIHWN
XKerneso-LUeMeHTUT U y4YnTbiBas MpeBpalieHus B CTanu Npu 3akanke W HW3KOM OThycKe, onuwnte Bce das3oBble
npespaLleHns 1 06bACHWTE, Kakas 13 3TMX LeCcTepeH umeeT Gonee BbICOKYI TBEPAOCTb U Ny4luMe KCriyaTaunoHHbIe
CBOWCTBA.

50. BbluepTute AmarpaMmMmy COCTOSIHAM Kene3o-ueMeHTUT. Onuwmnte ¢asoBble MNpeBpalleHusi U NOoCTponTe
KpVBYIO HarpeBaHusi B WHTepBane TemnepaTyp oT 0 go 1600°C (c npumeHeHnem npaBuna as) Ans cnnaea,
copepxaluero 6,5 % C. Boibepute ans 3agaHHoro cnnaea nobyo TemnepaTtypy Mexay NUHUAMWU NIMKBUAYC U CONUayC.
Onpepenute coctaB a3, TO eCTb NPOLIEHTHOE CoAepPKaHWe yrnepoaa B dasax; KofiM4ecTBEHHOE COOTHOLLEHME dhas.

51. BbluepTute guarpammy M3oTepMUYECcKOro NpeBpaLleHust aycTeHmTa ans ctany Y8, HaHecuTe Ha Hee KpUBYHO
pexvma Tepmuyeckon obpaboTku, obecneuuBaiowler nonydeHne TtBepaoctu HB1600. YkaxuTe Kak 3TOT pexum
HasbIBaeTCs v onuwimTe has3oBblie NpeBpaLleHns, NPoMCXoaaLmne B CTanm.

52. BbluepTuTe gmarpammy COCTOSIHUA >kenes3o-ueMeHTUT. Onuwute asoBble NpeBpalleHnsi U MOoCTponTe
KpVBYIO HarpeBaHus B uHTepBane Temnepatyp or 0 go 1600°C (c npumeHeHnem npaBuna ¢as) ans cnnaea,
copepxalero 4,8 % C. [Ins 3agaHHOro cnnaea onpegenuTe NpoueHTHOe CoaepxaHue yrrnepoaa B dasax, KonmmyecTBo
LemMeHTUTa n 06bem Xnakon dasbl Npu TemnepaType nexallen Mexay NTUHUAMN NMKBUZYC 1 conuayc.

53. BbluepTute gnarpamMmmy M3oTepMUYecKoro NpeBpaLleHus aycTeHmTa aAns ctany Y8, HaHecuTe Ha Hee KpUBYHO
pexvma Tepmudeckon obpaboTku, obecneumBatowiein nonydenve TBepgocTn HRCS55. YkaxuTte, kak 3TOT pexum
HasbIBaeTCS, M ONULLNTE (ha3oBble NpeBPALLEHUS, MPOUCXOASALLME B CTamnu.

BOMPOCbI K KOHTPOJIbHbIOA PABOTE Ne 2

BapuaHT Ne 1

1. Jetanu mawuH u3 ctann 40 3akaneHbl: ogHW - ¢ Temnepatypbl 760 °c, apyrve - c TemMmneparypsbl
840 °C. Ykaxute NPaBUSIbHbIN PEXMM 3aKarku, UCNOSb3ys anarpaMmmy xeneso-uemMeHTUT. Kakne n3 gaHHbIX
getanen umeroT bonee BbICOKYO TBEPOOCTb M MyylluMe 3KCnyaTaunoHHble xapaktepuctuku. lNMpegnoxuire
BWA OTMyCKa NPUMEHUMbIV ANS JaHHOW cTanw.
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2. lns n3roToBneHusi psaga getanen camoneta BbidpaH cnnae [16. OnuwunTte cocTaB chfaBa, pexum
YNpOYHALWEN TepMmuyeckor 06paboTkm ©  nonydaemMydo  MUKPOCTPYKTypy. Onuwwute npouecchl,
npoTekawLLme npu TepmoobpaboTke.

3. [Ins nayyeHusa pexyLimx CBOMCTB MHCTPYMEHTa n3 ctanu P12 HasHaunTb TEPMUYECKYHD U XMMUKO-
TepMuyeckyto 0bpaboTky. [latb obocHoBaHMe nocnegHen obpaboTke. OnuwmMTe TexHororniw obpaboTky,
MapKy CcTanuW, U MUKPOCTPYKTYpYy WHCTpymeHTa. [puBeauTe 3HayeHMe TBEPAOCTM WMHCTPYMEHTa nocre
00paboTok.

4. Ins n3roToBneHMs NpyXuHbl BblbpaHa ctane 60C2XPA. Pacwmndpynte mapky ctanu, o6bacHUTE
BNUSHME MErMpylowmx 3MeMeHTOB U onuwuTe BnuaHue ob6pabotku. [MpuBeguTe XxapakTepucTuKu
MeXaHMYeCKNX CBOUCTB CTanu.

BapuaHT Ne 2

1. Mpwn npoBegeHnn Tepmuyeckon obpaboTkn Bana, U3roTOBMIEHHOrO M3 ctanu 45, 6bina BbiNONHEHA
3akanka ¢ 760 °C. MpaBunbHO N 6biNa BbibpaHa Temnepatypa 3akankn? OBOCHyWTE CBOE pelleHue.
KakoBa cTpykTypa Bana nocre gaHHon tepmoobpaboTku.

2. Ina v3roTtoBneHMsi NOCTOSIHHbIX MarHUToB ucnonb3yetca cnnas FOHOK40T8A: a) pacwwudpyiTte
COCTaB W onpeaenuTe, K Kakown rpynne OTHOCUTLCS AaHHBIN CMnaB No Ha3HadyeHuo; 6) 06bsCHMTE BNUsIHUE
nerMpoBaHnsi Ha CBOWCTBA CMNMaBa; B) YKaXXWMTe OCHOBHblE CBOMCTBA U TpeboBaHus, NpeabsBnsemble K
cnnasy.

3. [lns n3roToBrieHMs AeTanen nyteM rnybokon BbITSXKKM NpumeHsieTcs natyHb J190. Paclwumdpyite
COCTaB, Ha3HaybTE PEXUM MPOMEXYTOYHON TepMMYecKkor ob6paboTKn, NPUMEHAEMON Mexay OTAeNbHbIMU
onepauunsamn BbITsXKKM. OBOCHYMTE BbIOPaHHBIN PEXUM U NPUBEAMTE MEXaHM4eckne CBOMCTBa Cnnasa.

4. Ong ynyyweHns pexyLimx CBOWCTB MHCTPYMEHTa u3 ctanu P18 HasHaunTb TepMUYECKYI0 U XUMUKO-
TepMuyeckyto 0bpaboTky. [Ina o6ocHOBaHMS nocnegHen o6paboTkm onncaTb TEXHOMOMMIO NpoLecca, MapKy
cTanu n MUKPOCTPYKTYpY. lNpuBeanTe 3HavyeHne TBEpAOCTU MHCTPYMEHTa nocrie obpaboTok.

BapuaHT Ne 3

1. MeTunku n3 ctanu Y10A 3akaneHbl: ofHu - ¢ TemnepaTtypsl 760 °C, apyrue - ¢ TemnepaTtypsl 840 °C.
Wcnonb3ysa puarpamMmy >Kene3o-LUeMEHTUT, YKaxuTe npaBWibHbIA pexmnm 3akanku. Kakonm w3 atmx
WHCTPYMEHTOB OyaeT umeTb Goree BbICOKYHO TBEPAOCTb U M3HOCOCTOMKOCTb, @ COOTBETCTBEHHO Iydllune
3KCMIyaTauMOHHbIE XapaKTEPUCTUKW, NPEANOXUTE BMA OTMYCKa AN AaHHOW cTanu.

2. [ina obwmnBkM camoneToB ncnonb3yeTtcs cnnas BT6. MNpuBegute XMMmnYecknii COCTaB cnnaBa, PeXum
YNPOYHSAOLEN TepMUYeckon o0paboTkM u nony4yaemyld npu 3TOM CTpykTypy. Onuwnte npouecchl,
npoTekawLLme Npu TepMmuyeckorn obpaboTke.

3. KoneHuaTtble Banbl OoTnNuBawT M3 4YyryHa mapku BY70-3. Pacwudpynte mapky M onuwimte
nony4eHve.

4. [na wnsrotoBneHus getanu BbiOpaH cnnaB [16. pacwuvdpyite ero cocrtas, OMULLUTE KakuUMm
cnocobom Npomn3BoANTCS YNPOYHEHME CMIlaBa N YKaXKUTE XapakTEPUCTUKN MEXaHNYECKUX CBOWCTB.

BapuaHT Ne 4

1. O6GBbACHUTE NPUYNHBI BO3HMKHOBEHMWS HaMNpskeHW nNpu 3akanke. Kakve nedekTbl MOryT BO3HUKHYTb
npu atom? Kakum obpasom MOXHO NpefoTBpaTuTh 06pasoBaHne 3akanodHbIX TPELUMH?

2. Ona wn3roToBneHust getanew, NPUMEHSIEMbIX B CyOOCTpoeHuu, BbibpaH cnnaB BpAMu10-2: a)
pacwundpyinTe cocTaB M ONpeaenuTe, K Kakol rpynne OTHOCUMTCH AaHHbIA chna.; 6) ykaXuTe OCHOBHble
cBoWicTBa 1 TpeboBaHus, NpeabsiBNsieMble K CNnasy.

3. Ha nagenusax 3 ctanu 35XMIOA TpebyeTcsi nonyyYnTb NOBEPXHOCTHBINA CIOW BLICOKOW TBEPAOCTM.
ObocHynte BbIGOp MeToda XMMWKO-TepMmuyeckon obpaboTtku. OnuwmTe TexHororno obpaboTku, Mapky
cTanv 1 CTPYKTYpY n3genui nocrne oopaboTku.

4. Ins n3rotoBreHus peccop BbibpaHa ctanbe 70C3. Paclwuundpyinte ee coctaB, yKaxnTe rpynny cranm
Mo HasHayeHuio, OnuUNTE BRWSHME Fervpylowero arnemMeHTa W MexaHuU4yeckne CBOWCTBa nocne
TepMuyeckom obpaboTku.
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BapuaHT Ne 5

1. B npouecce ropsdein KOBKM CTanbHas AeTanb Xpynko paspylimnacb. B yem BO3moOXHas npudvHa
pa3pyLlieHua? Kak npegoteBpatuTb 3TOT BMA Opaka?

2. B kauecTBe MaTepuana Ansi U3rotoeneHnst mMemopaH BbibpaH cnnae bpb2: a) pacwudgpyite coctas
N onpegenuTe, K KakoW rpymnne OTHOCUTCA OaHHbI cnnas; 6) Ha3HaubTe TepMudeckyio obpaboTky; B)
OnNuMLINTE MUKPOCTPYKTYPY M CBONCTBA Crnnasa.

3. B kavectBe MaTepuana Ons OTBETCTBEHHbIX MOALWMMHMKOB CKOMbXeHus BbibpaH cnnaB BpC30.
Pacwndpyinte coctas, ykaxuTe OCHOBHble CBOWCTBA U TpebOBaHWs, nNpeabsiBrsieMble K crnaBam 3TOMW
rpynneil.

4. Ha kynadykax m3 ctannm 10 TpebyeTcs nNoOny4uTb MNOBEPXHOCTHBLIN CIOW BbICOKOW TBEPAOCTW.
O6ocHynTe BbIOOpP MeToA4a XUMUKO-TepMuYeckon obpaboTtku. OnuwmTte TexHomnoruio obpaboTku, mMapky
cTanu n CTPyKTypy nsgenumn nocne obpaboTku.

BapuaHT Ne 6

1. OnuwunTe mMexaHmambl 6eHUTHOro npespalleHns. CpaBHUTE MUKPOCTPYKTYPY BEPXHENO U HUKHErO
GEeNHNTOB.

2. Ans n3rotoBneHus getanen B aBMacTpoeHun ucnonb3yetcs cnnae MJ15: a) pacwwndpyiite coctas
cnnaea; 06) ykaxute crnocob W3roTOBNEHUS JeTanen W3 [aHHOro CnnaBa; B) YKaXWTE BO3MOXHYHO
TepmMoobpaboTKy; r) onMNTE MEXaHNYECKME CBOWCTBA CraBa.

3. [Ins n3rotoBneHnss MeT4MKoB BbibpaHa ctanb P9. Pacwmndpyiite mapky, ykaxute rpynny ctanu no
HasHa4YeHuo, ONULINTE BNWUSIHNE NErMPYIOLLEro afIeMeHTa U CBOMCTBA UHCTPYMEHTA.

4. B kayecTBe mMaTepvana ang Bknagplllien OTBETCTBEHHbIX MOALUMMHUKOB CKONMBXEHUSA BblbpaH cnnas
B83. Pacwundpynte coctas, onuwnTe MUKPOCTPYKTYPY U YKaXUTE OCHOBHbIE TpeboBaHus, npeabsBnsemMble
kK 6abbutam.

BapuaHT Ne 7

1. CtanbHOM pbldar y aKkckaBaTopa CroMarncs B MOpPO3Hyl norogy. B yem moxeT ObiTb npuudvHa
nonomMkun?

2. KpaTko M3MNoXuTe OCHOBblI TepMuyeckoh o6paboTkM anioMUHWEBbLIX CMNaBoOB B MPUMEHEHWM K
MPOMBILLIEHHOMY CNNaBy AOPantOMUH. YKaXnTe cocTaB yNnpouHsLWmx a3, obpasytowmnxcs npn ctapeHum
AalopantomuHa. CpaBHuTe pesynbTaTbl, NofyyaemMble MOCne eCTeCTBEHHOrO M MCKYCCTBEHHOrO CTapeHwus,
OTMETUB NpenMyLLecTBa U HeAOCTaTKM KaXaon u3 aTux obpaboTok.

3. Ha 3ybuaTbix konecax u3 ctanmm 15X® TpebyeTcsi MonyymTb MNOBEPXHOCTHBIA CIOW BbICOKOM
TBepgocTtu. O6oCHyWTE BbIOOP METOAA XMMMUKO-TEpMUYECKO 06paboTkn. OnuwimnTe TexHonormo obpaboTky,
MapKy CTanu U MUKPOCTPYKTYpY. MNprnBeCTn 3HaueHns TBepa4oCTM n3genuin nocre oopaboTku.

4. na warotoBneHus wTamnoB BbibpaHa ctanb 50XHM. Pacwudpyite ee coctas, ykaxute rpynny
cTanu MNoO Ha3Ha4YeHuIo, ONULINTE BIUSHME NeEervpylowero afemMeHTa U MexaHW4YecKkue CBOWCTBa nocne
Tepmuyeckon obpaboTku.

BapuaHT Ne 8

1. Ctanb 60 nopsepranacb 3akanke ¢ TemnepaTtypbl 760 °C u 840 °C. OnuwwTe npeBpaLleHUs,
NPOUCXOAALLME MPU AaHHBIX PeXMMax 3akanku. YKaxute, Kakue o0pasyloTCsl CTPYKTYpbl, U OObSACHUTE
NPUYUHBI NONYYEHUsT ATUX CTPYKTYp. Kakown pexum 3akanku crnegyeT NpUMeHuTb K gdaHHon ctanu? Kakon
BMA OTNyCKa cnefyeT pekoMeHAoBaTb AN NOMy4YeHUs BbICOKUX YMPYrUX XapakTepucTuk?

2. Ons wusroToBneHuss fetanen, nony4aembix T[nyOoOKoW LITamMnoBKOW, BbibpaH cnnae J170: a)
pacwnpynTe COCTaB M YKaXUTE MEXaHUYECKNE CBOWCTBA; O) onpenenunte, K kakon rpynmne OTHOCUTLCS.

3. [ns oTnMBOK crioxHow dopMbl ncrnonb3yetca 6poHda Bp010P1. YkaxmTe coCTaB TEPMUYECKYHO
06paboTKy ANA CHATUSI BHYTPEHHUX HaNpshkeHn. OnNuwnTe BrMsiHWE NErnpyoLwmnx aNieMeHToB, CTPYKTYPY M
CBOWCTBa cnnasa.

4. Ha wectepHu mn3 ctann 12XH3A TpebyeTca nonyynTb NOBEPXHOCTHLIW CMOW BbICOKOW TBEPAOCTM.
Harnite obocHoBaHve BbIGOpa MeToga XMMMKO-TEPMUYECKON 06paboTku, onunTE ero TEXHOMOIMI0, MapKy
cTanu n MUKpOCTPYKTYpYy. MNpuBecTu 3HadeHus TBepAOCTU n3genun nocne obpaboTku.

BapuaHT N2 9
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1. B pesynbrate Tepmumyeckon obOpabOTKM HeKOoTopble AeTanv MalWMH [OIDKHbI UMETb TBEpPAbIN
N3HOCOYCTONYMBbLIA MOBEPXHOCTHBIA CrIOM Npu BA3KOW cepaueBuHe. Kakon 00paboTKoM MOXHO AOCTUYb
AaHHoro pesynbTtata? Onuwnte gaHHy obpadoTky.

2. HasHaybTe MapKy anioMWHMEBOW OpPOH3bl AN M3rOTOBMEHUSA MENKMX OTBETCTBEHHbIX AeTanew,
Hanpumep BTYNOK: a) pacwndpynTe COCTaB W YKaKUTE MeXaHudeckue CBOWCTBa cnnaea; 6) onuwwute
CTPYKTYpY ChfaBa 1 BO3MOXHYH TEpMMYECKY0 06paboTKy.

3. [na wnsrotoBneHust BTYynkn BblbpaH 4yryH KY56-4. Paclwumdpyinte mMapKy M OnNULLIMTE MOfyvYeHue
yyryHa

4. [ina n3rotoBneHMs M34enui Ha CTaHKax-aBTomaTax cnyxuT natyHb JIC59-1. YkaxuTte cocTas, BUA
TepmoobpaboTkn And nonydeHus TpebyeMbiX CBOWCTB B MNPYTKax M OBBACHUTE NPUYMHBLI MOMYyYEeHUS
XOPOLLEW NOBEPXHOCTU AeTanu nocne MexaHm4yeckon oopaboTku.

BapuaHT Ne 10

1. Onuwwute, B 4YeM 3akmyaeTcs HU3KOoTeMmnepaTypHas TepMomexaHundyeckass obpaboTka
KOHCTPYKUMOHHOW cTann. O6bsAcHUTE C NO3nuUMM TEOpUU AMCAOKALMA, NoYeMy 3TOT MPOoLEecC NPUBOAUT K
MONy4eHNo BbICOKOW NPOYHOCTM cTanu. Kakumn npeumyliectBamv u HegocTatkamu obnagaet BapuaHT
HM3KOTEeMnepaTypHOW TepMoMexaHudeckon ob6paboTkm nO CpaBHEHMIO C  BbICOKOTEMMNepaTypHOUu
TepMoMexaHunyeckon obpaboTkon?

2. [Insi n3roToBneHns HEKOTOpbIX AeTarnen ABuratens BHYTPeHHero cropaHus BbibpaH cnnae AK4: a)
paclwmdpynTe cCoCcTaB U ykaxuTte cnocob M3roToBreHns getanen nus atoro cnnaea; 6) onuwmMTe BO3MOXHYIO
TepMumyeckyto 06paboTky; B) npMBeguTe MexaHU4eckMe CBOMCTBAa AAaHHOro crnaea.

3. Ha wrtamnoBom uHCTpymeHTe n3 ctann 12XH2 tpebyeTcsa nony4ymTb NOBEPXHOCTHbLIW CITON BbICOKOW
TBepgoctu. [anmte obocHoBaHMe BbIbOpa MeToda XUMWMKO-TEPMUMYECKOW o0b6paboTkv, onuwmnTe ero
TEXHOMOrMI0, MapKy CTanu n MUKPOCTPYKTYPY. MNpuBecTn 3Ha4YeHns TBepaoCTn n3genum nocne obpaboTku.

4. [ina n3rotoBneHns raek BolbpaHa ctanb A12. Pacwmndpynte ee coctas, yKaXute rpynny ctanu no
HasHa4yeHuio.

BapwuaHT Ne 11

1. CywHOCTb M OCOBEHHOCTM MapTeHCUTHOro npeBpaleHns. [pupoda TBEPAOCTM W XPYMKOCTM
MapTeHcuTa B cTanu. Kak BnusieT coaepxaHue yrnepoaa Ha CBOMCTBa 3akaneHHoro crnnaea?

2. B KOHCTPYKUMAX aBUALMOHHBLIX peaKkTUBHBLIX ABUraTternen Ans U3rotoBneHus rnonaTtok Komnpeccopa
BbliOpaH cnnae BT14: a) npuBeguTe XMMWYECKUIA COCTaB CrnflaBa M YKaXKUTE MEXaHW4YecKkne CBOWCTBA; 0)
onpegenuTe, K Kakow rpynne OTHOCUTLCA AaHHbIA CNNnas; B) ONULLMTE PEXUM BO3MOXHOW TepMoobpaboTkm u
nony4aemyto npu 3ToMm CTpykTypy. Onuwnte npouecckl, NpoTekatoLme npu TepMuyeckorn obpaboTke.

3. [Ina W3roToBNEeHUs MOCTOSIHHbIX MarHUTOB BblOpaH cnnae HOH14[0K25A. Ykaxute XUMUYeCKUI
cocrtaB, TepmoobpaboTky 1 CBOMCTBA crnaea.

4. Ing noBbIWeHWs KOPPO3UOHHOW CTOMKOCTM BOMNTOB M3 yrnepoaucTon cTann HasHauyuTb BUA XMMUKO-
Tepmuyeckon obpaboTtkn. OBGOCHyMTE BbIGOP, ONULINTE TEXHOMOIMMI0O U MUKPOCTPYKTYPY M3genun nocne
obpaboTku.

BapuaHT Ne 12

1. MukpoaHanM3om oBGHapyXeHO KpynHOe 3epHO Yy OTMyLEeHHON cTanu. Kak OHO MoBNuSieT Ha CBOWCTBA
ctann? B yem Bo3moxHas npuumHa? Kak nsbexatb atoro? Kak ucnpaButb CTpykTypy? B Kakux ctansx aT1o
BCcTpeyvaeTca? Kakve M3 nepeymncrneHHbIX cTanen He CKMOHHbI K aTomMy Opaky: 40X, 40XH, 45, 30XM, 40,
40XI'C, 40XHMA (obocHywnTe cBOe pelueHune)?

2. Ons wsroTtoBneHus petanen camoneta BbibpaH cnnaB AMu2: a) pacwudpynite coctaB U
onpegenuTe, K Kakon rpynne OTHOCUTLCA AaHHbIV chnas; 6) onuwunte cnocob ynpoYHEHUs1 3TOro chnnasa u
06BSACHMTE NPUPOAY YNPOYHEHNS.

3. Ona wusrotoBneHuss 6ontoB BbibpaHa xaponpoyHas ctanb 25X1M®. Pacwwudpyiite ee coctas,
YK@XWUTE Tpynny CTanyM Mo Has3HaAYeHWHo, ONULLUTE BIIMSIHUE JEMMPYIOLLMX 3NIEMEHTOB U XapaKTePUCTUKM
MeXaHW4YeCKNX CBOMNCTB.

4. Ins n3roTtoBneHnsa getanen METOLOM LUTaMMNOBKM BblibpaH TuTaHoBom cnnae BT5. YkaxuTte cocTas,
TepMoobpaboTKy, onuwnTe CnaB U ero CBOMCTBA.

BapuaHT Ne 13
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1. CpaBHUTE BMMSIHWE HOpManu3auun 1 yrnyylleHus Ha CTPYKTYpy M CBOWCTBa cTanu. B yem npudmHa
pasnmyns MexaHM4YeCKMX CBONCTB NOfy4yaeMblX MPU 3TOM CTPYKTYpP?

2. [1Ns 3roToBMNeHMs KOHOEHCATOPHbIX TPyD, NCMOMb3yeMbIX B MOPCKOM CyAOCTPOEHMM, BbiOpaH crnnas
J1062-1: a) paclwmndpynTe cocTtaB 1 onpenenvTe, K Kakon rpynne OTHOCUTLCS AaHHbIA cnnae; 6) onuwnute
CTPYKTYPY U CBOWCTBA CNIaBa; B) YKaXXMTe OCHOBHbIE CBOWCTBA M TpeboBaHus, NpeabsaBnsieMble K crnfiaBam
3TON rpynnbl.

BapuaHT Ne 14

1. Kakon Tepmuyeckon 0BpabOTKOM M Yy KaKMX YYryHOB MOXHO MOBbLICUTb MPOYHOCTb, TBEPAOCTb U
NNacTMYHOCTL? Kak yMEHbLUNTE NIMTENHbIE HAMPSKEHMWS B CNOXHbLIX YYTYHHbLIX KOHCTPYKUMAX?

2. CpaBHuUTE BnMsSIHME OTNycka YrnepoaMcTon CTanuM W CTapeHus AiopanioMuHa Ha CBOWCTBA
3aKaneHHoro cnnasa.

3. Ha wuspgenuax cpenHeyrnepoaucCTbiX NEerMpoBaHHbIX CTanewn, YNPOYHEHHbIX TePMOMEXaHWYEeCKOn
obpaboTkon, focTUraeTcsa Bblcokad NPoYHOCTb (0g<2400 MIla) npu goctatoyHOM 3anace NracTUYHOCTU U
BsiskocTu. OBGocHynTe BbIOOP MeToga 0OpabOTKM, OMULLMTE €ro TEXHONOTUI0 U ODOBACHUTE NPUYMHY
MOBbILLEHNS MEXaHWYECKUX CBOWCTB CTanw.

4. [na n3rotoBneHns 3yb4daTtbiX KONec NPUMEHSIETCSl MepnUTHbLIA cepbii MOANMULMPOBAHHBLIA YYryH
CY35. O6bsACHNTE Ha3HayeHMe M TEXHOJIOMMI0 MOAMMULMPOBAHUA YyryHa. YKaXuTe XapakTepUCTUKM
MeXaHWYECKMX CBOWCTB YyryHa u CTPYKTYpY.

BapuaHT Ne 15

1. Hapucynte cxemaTudeckme CTPYKTYpbl 3akanku (MapTeHcuTa, TpoocTuta, copbmrta) 1 ogHOMMEHHbIE
CTPYKTYpbl OTNyCKa (MapTeHcHTa OTMycKa, TPOOCTUTa oTnycka, copbuta otnycka). O6bACHUTE pasnuume nx
MeXaHUYECKNX CBOWNCTB.

2. [na wn3roTtoBneHus pagmuaTtopHbix Tpybok BblIbpaH cnnae J190: a) pacwwudpynte coctas u
onpegenuTe, K Kakom rpynne OTHOCMTbCA AaHHbIM cnnas; ) onvwuTe CTPYKTypy Chnnaea; B) npuBeauTe
XapaKTepUCTUKN MEXaHUYECKNX CBOWCTB Crnnasa.

3. ns n3rotoBneHus BTYMOK BbibpaHa anoMuHueBas 6poH3a BpAS5. YkaxuTe XxvMuyeckuin coctas U
oxapakTepusyinte cnnas. [1puBeanTe xapakTepuCcTUKU MEXaHUYECKNX CBONCTB CrnnaBsa.

4. Ha usgenusax cpegHeyrnepoamcTbiX NErMpoBaHHbIX CTanen, YNPOYHEHHbIX TepMOMeXaHU4eCcKon
06paboTKoi, gocTuraeTca Bbicokasi NPOYHOCTL (0p<2800 MIla) npyu gocTtaToyHOM 3anace NAacTUYHOCTU U
BaA3kocTn. OOocHynTe BbIGOp MeToaa 06paboTKM, ONULLIMTE €ro TEXHOMOTMK U OOBbACHUTE MNPUYUHY
NOBbILLIEHNSA MEeXaHU4YeCKUX CBOMUCTB CTarw.

BapuaHT Ne 16

1. OnnwuTe as3oTMpOBaHWE CTanewn, yKaxuTe TemrepaTtypbl, NPU KOTOPbIX MPOM3BOAUTCSA MNpoLecc
NMPOYHOCTHOrO Aa30TMPOBAHUS, MWCMONb3ys AuarpaMMy COCTOSIHUSA >Kenes3o-as3oT, O0bsACHUTE, novyemy
a30TUpoBaHMe He Npom3BoauTCa Npu Temnepatype Huke 500 °C u Bbiwe 700 °C. Hasoeute MapKku cTtaneu,
NPUMEHSIEMbIX AMs1 a30TUPOBAHWUS U OMULUUTE MOSMHBIA LUK UX TEPMUYECKON U XUMMUKO-TEPMUYECKOWN
obpaboTku.

2. lnsi n3roToBrneHus psiga getanen, Ucnonb3yembix B CyaoCTpoeHun, BbiOpaH crnae BpKMu3-1: a)
pacwundpyinTe coctaB M onpeaennuTe, K Kakow rpynne OTHOCUTLCA AaHHbIA crnnas; 6) yKaXuTe OCHOBHble
cBoWicTBa 1 TpeboBaHusA, NpeabsBnseMble K CniiaBamM 3TON rpynnbi.

3. [insa narotoeneHus pesua BbibpaH cnnae BK2. Pacwundpynte ero coctas, ykaxuTte rpynny cnnasa no
Ha3HayeHuIo.

4. [Ona w3roToBneHWs u3genuii LWTaMnoBko BblOpaHa natyHb J170.Pacwudpyiite mapky u
oxapaktepuayiTte cnnaB. OBocHynTe TepmMoobpaboTKy, ONULLUTE CTPYKTYPY W 3HAYEHUE MEXaHUYECKUX
CBOWCTB cnnaea.

BapuaHT Ne 17

1. Ban, M3rotoBneHHbINn 13 ctanu 35, nocrne npoBeAeHNss TepMoobpaboTKM MO NPaBUITbHBIM peXnMam
obnapaet HegocTaToyHOM npoyvHOCTblo. Kak nogobpaTe  MOAXOOSAWYH Mapky W pexuMmbl  ee
TepMoobpaboTkn? OBOCHYINTE CBOE pELLEHNE.

2. [Ana n3rotoBneHus getanen NnpocTon KoHgurypauumu, paboTatoLlmx Npy yaapHbIX Harpyakax, BelopaH
crnnae JIMu58-2: a) pacwudpynte coctaB M onpeaenute K Kakomn rpynne OTHOCUTLCH AaHHbIN cnnas; 6)

25



OonNVWINTE CTPYKTYpy CnnaBa; B) OOBSACHMTE Ha3HaA4YeHue nernpylwmux 3remMeHToB; ) npuBeauTe
XapaKTepPUCTUKN MEXaHUYECKNX CBOWCTB.

3. Ha cranbHbIx nsgenusx tpedyetcs nonyduntb okanuHoctomkocTb Ao 850-900°C. Ob6ocHyiTe BbIOOP
mMeToda Andy3MOHHON MeTannmM3aunm, onuwnTe ero TEXHOMOIMIO 1 CBOMCTBA CcTanu nocne obpaboTku.

4. Ctanb 10X14I14H4T" pekomeHngoBaHa Kak 3ameHuTenb Hepxasetowen ctann 12X18H10T. YkaxuTte
COCTaB, rpynny cTanuM Mo HasHa4yeHuto, OObACHWTE BBEAEHME NErnpylowux 371eMEHTOB M MOYeMy OHa
pekomMeHAOBaHa Kak 3aMeHuTeNb?

BapuaHT Ne 18

1. B yem 3akntovaetcs 06paboTka cTanm XonogoM M B KakuMxX YCIIOBUSIX OHa NpUMeHsaeTca?

2. [Ina oBLMBKM HEKOTOPLIX 3MEMEHTOB KOHCTPYKLUWUA camoneToB wucnonb3yetrca cnnas MA11: a)
pacwndpynTe cocTaB 1 onpeaenuTe, K Kakon rpynne OTHOCUTBCA AaHHbIA cnnas; 6) onuwinTe CTPYKTYpY n
€ro MexaHu4yecKkne xapakTepucTUKK.

3. Ona wusrotoBneHusa npyxuH BblbpaHa 6GepunnueBas ©OpoH3a bpb2. Pacwudppynte mapky wu
oxapaktepusynte cnnas. OBocHyiTe TepMoo6GpaboTKy, onuIUTE CTPYKTYPY M 3HAYEHWEe MeXaHU4eCKMX
CBOWCTB cnnaea.

4. Ha cranbHbiXx wu3genusax TpebyeTca MNONy4uTb YCTOMYMBOCTb NPOTMB T[a30BOW  KOPPO3WM
(okanuHocTonkocTb) go 800°C. ObocHywTe BbibOp MeToAa AMPEY3MOHHON MeTannuaauum, onuwinTe ero
TEXHOIMOIMIo U CBONCTBA cTanu nocne obpaboTku.

BapuaHT Ne 19

1. B ctanu coctaBa: 0,86 % C, 4,2 % Cr, 6,2 % W, 1,8 % V n 5,2 % Mo nocne 3akanku octanocb MHOIO
aycTteHuTa. HasoBuTte mapky ctanu. Kak BMMsieT ocTaTouHbIN ayCTEHUT Ha ee cBoncTBa? YTo Hago coenatb,
47O Obl N36aBUTLCS OT OCTAaTOYHOTO aycTeHuTa?

2. Ana wnsrotoBneHuss psiga getanewn, paboTarwmx npu MnoBbIlWEHHbIX Temnepatypax (300 OC) c
BbICOKMMM BMOpPALMOHHBIMIU Harpy3kamu (getanu dro3ensxa, Kpbina, CUCTEMbI YPaBeHNa caMorieToM U
ap.), ucnonb3yetca cnnas AJl19: a) pacwudpyniTe cCOCTaB crnnaBa U yKaxute crnocod M3roToBneHus
getanen us gaHHoro cnnaea; 6) ykaxkmte OCHOBHblE CBOWCTBa U TpeboBaHus, Npeabsasnsemble K Cnnasy; B)
onuINTE NPUPOAY YNPOYHEHMS NPU MOAUDULMPOBAHNN.

3. [Ons getanew, MUCNbITbIBAOWMX BbICOKME LIMKIIMYECKUE HAarpysku, BblOpaH BbICOKOMPOYHBIA YYryH.
Onuwnte nony4vyeHue, CTPYKTypy M OCHOBHbIE EI0 CBOMCTBA.

4. Ona nonyvyeHus usgenun LwwTamnoBkon BblibpaHa 6poH3a BbpOL4-3. Pacwudgpyinte mapky u
oxapaktepusynte cnnaB. OBOCHyWiTe TepmMoobpaboTKy, ONULIWTE CTPYKTYPY U 3HAYeHUE MeXaHUYeCKux
CBOWCTB crnnasa.

BapuaHT N2 20

1. [N 3roTOBMEHNsI KOHCTPYKLUW, U3rOTOBINEHME KOTOPOM TpebyeT CBapKu U CNOXHOM rmMbkn, BoiOpaHa
ctanb 10kn: a) pacwndpyriTe XMMUYECKMIA COCTaB U onpeaenuTe, K Kakown rpynne OTHOCUTLCA AaHHas cTanb
Nno HaszHa4yeHuto; 0) HasHa4ybTe PeXxuMM TepMmmuyeckor obpaboTku, NpMBeanTe ero NogpobHoe 06OCHOBAHWE;
B) OMuWIWTE CTPYKTYpy M CBOWCTBA CTanu nocrne Tepmuyeckon obpaboTku. lMoabepwte BapuaHThb
BO3MO>XHOW 3aMeHbl JaHHO CTanu.

2. MNMopbepnte MeOHO-HUKENEBbLIA CNIaB Afsl U3roTOBIIEHUS NPOBOAOB, TEH304aTYMKOB, 06MagaroLmx
BbICOKMM COMPOTMBIIEHNEM: a) pacwmdpynTe coctas; 6) onuwMTe MUKPOCTPYKTYPY CNnaBa; B) yKakute
OCHOBHbIE CBOWCTBA U TpeboBaHus, NpeabsaBnsemMble K CnaBy.

3. B cTpyktype ctanm Y12 nocne 3akanku mmeetcs okono 30% octatodHoro aycteHuta. OnuwuTe
MapKy cTanu, OObACHMUTE MPUUMHY 3TOrO SABMEHUS U Kakom 0OpabOTKOM MOXHO YCTPaHWUTb OCTaTOYHbIN
aycTeHuT?

4. Cranb 10X17H13M2T pekomeHOOBaHa Kak 3aMeHUTENb XPOMOHMKENEBOW KOPPO3UNOHHO-CTOMKOW
ctanu. YKaxute cocTaB, rpynny cTanM no HasHayeHWo U OOBACHWUTE ponb KaXKaoro nernpyroLlero
3reMeHTa.
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BapuaHT Ne 21

1. BbluepTuTe gmuarpaMMmy U30TEPMUYECKOro NpeBpaLLeHnst ayCTeHnTa ansi crtanu Y8, HaHecuTe Ha Hee
KPMBbIE peXuma CTyneH4yaToh U M3oTepMuyeckon 3akanok. OnuwimTe CyWHOCTb MpeBpalleHUn U Kakast
CTPYKTypa nony4mTcs npu aTom. B yem oTnunyme obbi4HON 3akanku oT AaHHbIX 06paboTok?

2. lNMopbepute nerkMn cnnae AN U3rOTOBMEHMS OOLIMBKM CaMomneToB: a) pacwudpyiTe cocTaB U
onpegenuTe, K Kakow rpynne oTHOCUMTBCA AaHHbIA chnas; 6) yKaxuTe OCHOBHble CBOWCTBA M TpeboBaHws,
npegbsiBNAeMble K CNaBy.

3. OnuwnTe MarHUTOMsarkMe matepuarnsl (anbcndep, TEXHUYECKN YNCTOE xeneso). YKaxnte nx cocras,
CBOWNCTBA 1 06NacTb NPUMEHEHUS.

4. Ha uspenuax u3 crann 47Pl1 TpebyeTcs nNOMy4uMTb MOBEPXHOCTHLIA CMOW BbICOKOW TBEpPOOCTM.
O6ocHynTte BbIOOP MeTOAa TepMuyeckon ob6paboTku, onuWMTE ero TEXHOMOrM, MapKy cTanu un ee
CTPYKTYpY nocne obpaboTku.

BapuaHT Ne 22

1. B npouecce TepMuyeckoin o6paboTku cTanm MOryT BO3HMKaTb pas3nunyHoro poga gedektol. Kakve ns
3TMX OedeKkToB NpuUCyLLM YINEepOaMCTbIM, a KakMe - NerMpoBaHHbiM cTansm? Kak cnegyet BecTu 3akarnky
JeTanun u3 CpefHeyrnepoavMcTon cTanu, YToObl YMEHbLUUTb BEPOSTHOCTb KOpOBNeHuMs M 3akarouHbiX
TPEeLunH?

2. lMopbepute MeOHO-HWKENEBLIN CMMaB ANs M3rOTOBMEHUS NOCydbl: a) pacwmdpynte COCTaB M
onpegenuTe K KakoW rpynne OTHOCUTBCS AaHHbIA cnnaB; 6) yKaXuTe OCHOBHblE CBOWCTBA M TpeboBaHwus,
npegbsiBNAeMble K Cnnasy.

3. [Ona wusrotoBneHus getanew, UCMbITbIBAKOWMX ANMHAMUWYECKUE W cTaTudeckue Harpysku, BbibpaH
deppuTHBIN KOBKMIA 4yryH mapkun K437-12. Pacwudpynte mapky yyryHa. Onvwmnte npouecc omkura vyryHa
C ykasaHueMm pa3oBbIX NpeBpaLleHnin, MPOUCXOOALLMX B HEM.

4. OnMwnTe MarHUTOMSITKUIA MaTepuan nepMmarnnon. YkaxuTe cocTaB, CBOUCTBA, MapKUPOBKY 1 0bnactb
NPUMEHEHMS.

BapuaHT Ne 23

1. BbiOpaTb cTanb Ons M3roTOBMEHMS ONSA M3rOTOBMIEHMSI KOXYXOB 3NeKTpoaBuraternen MeTo4oM
rnybokon BbITSHKKM. ONUIIMTE WUCXOLHYH CTPYKTYPY M MEXaHMYecKMe CBOWCTBA, Ha3Ha4ybTe pPEXUM
BO3MOXHOM TepMmnyeckorn obpaboTku, ONMLLIMTE MUKPOCTPYKTYPY M CBOWCTBA CTanu nocrne TepMmoobpaboTku.

2. MNopGepwte Mapku NpUMNOEB ANsl U3rOTOBMEHUs (MpunamBaHuda): a) nnacTuHkM n3 BK6 k gepxaske u
6) BbIBOOOB TPaH3WCTOPOB B paguocxeme. YKaXuTe OpUEHTMPOBOYHO TeMmnepaTtypy MnaBfeHuss u
MexaHWYecKMe CBOMCTBA, a Tak e TpeboBaHus, NpeabsaBrsemMble K 3TUM MPUMNosim.

3. Ha wusgenuax us cranm 20X TpebyeTcs nony4uTb NOBEPXHOCTHLIN CIOW BbICOKOW TBEPAOCTU U
n3HococTonkocTn. [Jante oboCHOBaHMe BblIOOpa MeToda XUMMKO-TEPMUYECKON 0OpaboTku, onuwimvTe ero
TEXHOMOr1, MapKy CTanu u ee CTpyKTypy nsgenui nocne obpaboTtku.

4. Oina petanen, paboTtatowmx B crabbix KOPPO3UNHBLIX cpefdax, ucnonbdyetcsa ctanb 20X13. Ykaxute
cocTaB, onpegenute rpynmny cranyM Mo Ha3HaA4YeHUKo, OOBACHWUTE MpUYMHY BBEAEHMS XpOMa B CTalnb U
YKQXUTE MEXaHUYeCKNe CBOMCTBA.

BapuaHT Ne 24

1. MNopbepuTe cTanb ANS M3rOTOBMEHMS MNPYXWHb. HasHaybTe pexum Tepmumyeckon obpaboTky,
ONULLINTE CYLLHOCTb MPOUCXOAALLMX NpeBpaLLleHnid, MUKPOCTPYKTYPY N CBOMCTBA [0 U NOCre TepMuyecKom
06paboTkn. Kaknm 06pa3om MOXHO NOBLICUTbL YCTaNOCTHYH MPOYHOCTb NPYXUHBI?

2. [Ona w3roToBNEHWs Kpbib4aTOK BEHTUNATOPOB [ANS KOMMNPECCOPOB peakTUBHbLIX ABuratenen
ucnone3oBaH cnnas AKG: a) pacwudpynte coctaB U onpefenure, K Kakow rpynmne OTHOCUTCA AaHHbIN
cnnas; 6) onuWKTE BO3MOXHYIO YNPOYHSOLLYI0 0O6paboTKy; B) YKaXKUTE OCHOBHbIE CBOWCTBA U TpeboBaHus,
npegbsiBNgeMble K Cnnasy.

3. OnuwuTe 3neKTPOTEXHMYECKYK CTamnb. YKaxuTe cocTaB, CBOWCTBA, MapKMpoBKY K o0bnacTtb
NPUMEHEHMS.

4. Ina n3rotToBneHNs BbICOKOHaNPSXXeHHbIX 3ybyaTtbix konec BbibpaHa ctanb 18XIT. NMpu o6ocHoBaHWM
BbIOOpa MapKu cTanu onuLIMTE BRMSIHWE NErMpYoLnX areMeHTOoB 1 06paboTok A4S JOCTUXKEHUS YKa3aHHbIX
CBOWCTB. [MpnBeanTe MexaHn4yeckne xapakTepucTukm CBOMCTB cTanu.
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BapuaHT Ne 25

1. Kak u B Kakow CTanu MOrfm BO3HUKHYTb Takue CTPYKTYpbl: heppuT + MapTEHCUT; MapTEHCUT oTnycka
+ deppuT; TpoocTUT oTnycka? OxapakTepusynte kKayecTBO Nofy4aemblX CTPYKTYP.

2. TopgbepuTte nerkonnaeBkui cnfnaeB Afs MOAWMWMHUKA CKOMBbXEHWUs:: a) pacwumdpynte CcocTaB U
onpegenuTe, K KakOW rpynne OTHOCUTLCA AaHHbIN cifa.; 0) onuwinMTe MUKPOCTPYKTYPY CMMaBa; B) yKaxuTe
OCHOBHbIe CBOWCTBa 1 TpeboBaHwusi, NpegbsaBsieMble K CraBy.

3. Wnunbkn, ncnbiTbiBaloLmMe BbICOKME HaNPSKEHWS, 3roToBnAT 3 ctanu 40. Pacwndpyinte mapky,
onuwmnTe TepmMoobpaboTKy, CTPYKTYpY U CBONCTBA.

4. OnvwuTe MarHuUTOTBEpAble MaTepuansl (anbHUKO, deppuTbl). YKaxmute MxX cOCTaB, CBOMCTBA U
obnactb NnpUMeHeHs.

BapuaHT Ne 26

1. Mopobpatb cTanb ANS M3roTOBMNEHUS MOALUUMHUKOB KadeHus (LlapuKoB, POMMKOB M Ap. AeTanen).
HasHaubTe Tepmuueckylo 00paboTKy, OMMWNUTE CYLIHOCTb MNPOUCXOAALMX NpU  3TOM  HABMEHUN,
MUKPOCTPYKTYPY M CBOWCTBA Mocrie TepMoobpaboTku.

2. B kayecTBe matepuana ans noaLwmMnHUKOB CKoNbxeHnst BolbpaH crnnae b83: a) pacwmdpyiite coctaB
N onpegenuTe, K Kakow rpynne no Ha3Ha4YeHUt0 OTHOCUTBLCS AaHHbIN cnnas; 0) onUWNTE MUKPOCTPYKTYPY U
CBOWICTBa cnraBa.

3. TpebyeTca npou3BECTN MNOBEPXHOCTHOE YMpoyHeHve wusgenun u3 crtanm 20. HasHaubTe BUA
06paboTKn, ONULLNTE TEXHOSOIMIO, MPONCXOAALLNE B HUX NMPEBpPALLEHUS, CTPYKTYPY U CBONCTBA.

4. Ins n3roToBreHus1 BanoB kopobkn nepegay BbibpaHa ctanb 25XIM. Paclwimdpynte mMapky ctanu.
Mpn obocHoBaHWM BbIGOpa Mapku cCTanu OnNULLIMTE BRMSHWE NErMpyrolmx 3reMeHToB u obpaboTok Ans
OOCTUWXKEHUs1 He0OXOANMbIX CBOMCTB. [puBeanTe xapakTepUCTUKM MEXaHNYECKUX CBOMNCTB CTanu.

BapwuaHT Ne 27

1. O6bscHUTE BnNusaHMe popMbl rpadmMTOBBLIX BKITIOYEHUA HA MEXaHWYECKME CBOMCTBA Ceporo, KOBKOTO U
BbICOKOMPOYHOro 4yryHoB. OnuwimMTe nosydeHme KOBKOro YyryHa.

2. Topbepute nerkMi npunon: a) pacwudpynte coctas; 0) yKaxuTe OCHOBHble CBOWCTBA MU
TpeboBaHus, NpeabsBAseMble K CnaBy.

3. Onuwute cnnaebl C 0COObIMW TeMNsOBbIMX CBOWCTBaMW (MHBAp, 3MMHBAp, MNATUMHWT). YKaxute
COCTaB, CBOWCTBA N 06NacTb NPUMEHeHHs.

4. Ina v3rotoBneHus 3ybyaTtbiX KOMec, UCMbITbIBAOLWUX CPedHMe Harpy3ku, BolbpaHa ctanb 40XPA.
Pacwundpyiite Mapky ctamm n ob6bACHUTE BMAMSIHWE NErvpyroLmX 3NeMeHTOB npu 0BOCHOBaHMU Mapku
cTanu v onuwuTe BNusiH1e obpaboTok. NprBeanTe MexaHn4eckMe XxapakTepUCTUKN CBOWCTB CTasnu.

BapwuaHT Ne 28

1. lMopbGepute cTanb Ans W3rOTOBMEHUS XUPYPrMYECKOro MWHCTpyMeHTa. Onuwnte UCXOOHYH
MUKPOCTPYKTYPY M CBOWCTBa CTanu, HasHaybTe W OBOCHYMTE pexunMm Tepmuyeckon obpaboTku, onuwimTe
UMMKPOCTPYKTYPY U CBOMCTBA nocrie TepmoobpaboTku.

2. [ina n“3roToBNEeHWs MEepHOW IeHTbl, He MEHSILWEeNn CBOeN ANWHbI MPU U3MEHEHUU TemnepaTypbl,
BblOpaH cnnas H36 (uHBap): a) pacwmdpynTe COCTaB U OMpenennTe K Kakow rpynrne OTHOCUMTCS OaHHbIA
cnnas; 6) onuwnTe BNUSIHWE HUKENsi Ha CBOMCTBA CNMaBa; B) ONULLIMTE CBOMCTBA AAHHOIO Chfasa.

3. Ona petanen, paboTtalowux B crabbix KOPPO3MOHHBIX cpefax, ucnonb3yetca crtanb 10X13.
Pacwndpyite ee coctas, onpefenuTte rpynny cTanu no HasHa4yeHuo, N yKaxnte MexaHuyeckne CBOMCTBA
ctanu. KakoBa pornb xpoma B ctann?

4. Onuwunte cnnaebl C BbICOKAM 3MEKTPUYECKUM COMPOTUBNEHUEM NS HarpeBaTellbHbIX 3fIEMEHTOB
(cbexpanb, HUXpPOM, (PEPPOHNXPOM). YKaXKNTe UX cocTaB, CBOMCTBA M 061acTb NPUMEHEHNS.

BapuaHT N2 29

1. Mpu npoBeaeHUn TepMuyeckoit 06paboTku 3ybuna, U3roToBMNEHHOro u3 ctanu Y7, bbina BbiNnomnHeHa
3akanka ¢ 760 °C. MpaBunbHo N Gbina BbiBpaHa TemnepaTypa 3akanku? OBOCHYiiTE CBOe pelleHue.
KakoBa cTpykTypa nocrie npoBefeHHon TepmoobpaboTku.
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2. HasHaybTe MapKy antoMMHMEBOro ChnaBa Of19 W3rOTOBMEHUS OeTanen, nonyvyaembix NUTbeM: a)
pacwundpynTe COCTaB U yKaXuTe ee MexaHU4yeckue CBOWCTBa crnrnasa; 6) onuwimTe CTPYKTypy cnnasa u
BO3MOXHYI0 TEpMUYECKyto 06paboTky.

3. lectepHn u3 cranu 45 3akanedbl: nepBas 750°C, BTopas - 850°C. MWcnonb3ys guarpammy
COCTOSIHUI KENe30-LeMEHTUT M yunTbiBasi MpeBpaLLEHUs B CTany Npu 3akanke U HU3KOM OTMyCKe, OnuLInTe
BCe hba3oBble MpeBpalleHnsa N oObACHUTE, Kakad U3 3TUX LIEeCTepeH MMeeT BGonee BbICOKYH TBEPAOCTb U
nyylime aKcnnyaTauMoHHbIE CBOMCTBA.

4. CpeHeyrnepoancTylo cTanb, HarpeTylo 40 ONTUManbHOW TeMnepaTypbl, OXnaxaanu co CKOpoCTbio,
MEHbLLUE KPUTUYECKOM CKOpPOCTM 3akanku. [lpu 3ToM nonydeHa TBEPAOCTb HWXKe, YeM npenycMOTPEHO
TEXHUYECKMMU YCMOBUAMMK. YeM BbI3BaH 3TOT AedEKT M Kak MOXHO €ro ucnpasutb?

LUKANA U KPUTEPUN OLLEHUBAHUA

- OUEeHKa «3a4YmeHOo» BbICTaBJ1AETCH, eCln 06yqa+ou.|,vu7|c;| n3y4dmn sce npeanoxXeHHble
BOMNpPOCHI, Od)OpMVIJ'I OTYETHbIN mMmaTtepuan B Buae pecbepaTa Ha OCHOBE CaMOCTOATEJIbHOIo N3y4€HHOIo
MaTepuana, CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOE COAEPKaHNE BONPOCOB, caan paboTy Ha
kadpeapy.

- OUEeHKa «He 3a4meHO» BbICTaBNAEeTCA, eCrin o6yqa+ou.|,vu7|c;1 N3y4uns TOJIbKO 4acCTb U3
npeanoXKeHHbIX BONPOCOB, HeakkypaTHO odopMun pedepaTt Ha OCHOBE CaMOCTOATENbHOrO U3y4eHHOro
MaTtepunana, He CMOr BCECTOPOHHE PaCKpbITb TEOpEeTU4HeCkoe coaepXXaHmne Tembl, He caan paGOTy Ha
kadpeapy.

5.2 CamocTosATeNIbHOE U3Yy4YEHMUE TeM

Homep pasgena | Tema B coctaBe pasgena/Bonpoc B cocTaBe TeMbl | PacueTHas TpygoemkocTb, | dopma Tekyuiero

ANCUUNNINHBI pasaena, BbiIHECEHHble Ha CaMOCTOATENIbHOE yac KOHTpPON4A no teme
usyyeHue
1 2 3 4
OyHasa cdopma o6yyeHus
2 cemecTp ®poHTanbHas
becepna,
OnpepgeneHne napameTpos 3MeKTPOHHOE
KpuUcTanmnuyeckomn peLueTku TecTUpoBaHwe
1) TepmuHbI 1 onpeneneHns 2

2) MeTtogbl ncnbiTaHum

OcHosBbl Teopun cnnaBoB 1 anarpamMmbl UX

COCTOSHMSA
1) ®a30BbIN cOCTaB CNnaBoB
2) MeTogbpl MOCTPOEHUA  Amarpamm 6
COCTOSIHUSA.

3) Mpaswuno ¢as.
4) OBonHble cnnasbl

1 Hedopmaums metannos. Purauko-
MeXaHW4YecKue CBOMCTBa MeTarmnoB, MeToapl
ux onpegenexHns

1) TeopeTuyeckas U  TexHWyeckasd

NPOYHOCTb
2) [Mnactuyeckas nedopmauus 6
MeTansnos.
3) Haknen, Bo3Bpar 7]
pekpucTannmsaums.

4) XonopgHas v ropsiyas gecopmauusi.
5) MexaHn4yeckue CBOWCTBA.

BnusaHve nervpyrowmx aneMeHToB Ha
NOMNOXEHNe KPUTUHECKUX TOYEK AnarpaMmbl 6
coctosiHusa Fe — C

1) KOMNOHEHTEI B cuUCTEME Xeneso-

29




yrnepoga.
2) CTpyKTypHbIE cocTaBnsiowmne
CUCTEMBbI XXenes3o-yrnepos.

3) [Ouarpamma COCTOSIHUSI Keneso-
LEeMEHTUT

LiBeTHble meTannbl. CnnaBebl LBETHbIX
MeTansnos.
1) O6o3HaueHNe. 2
2) MapkupoBka.
3) [lNpumeHeHne

Marika meTtannos. lNpumeHeHue.
HasHaueHue.

1) Tpunown ans namku

2) ontockl Ansa narku 6

3) TexHonornsa namku

4) [ocTouHCTBa N HEOQOCTaTKM Nakku

Mpunon. MNMpenmyLiecTsa n HegoCTaTKM
1) [Mpunowu gnsa nanku
2) T[lpeumyllecTBo namky no

. 6
CpaBHEHNIO CO CBapKOW MeTarsos.
3 cemecTp
PacuyeT pexxumoB pe3aHnst UHULLIHBIX .

onepauun

TepmomexaHudeckas u MexaHmdeckas
cBapka.

1) KoHTakTHasa cBapka.

2) XonogHas cBapka.

3) Csapka TpeHuem. 2

4) YnbTpa3ByKkoBasi cBapka.

5) Csapka B3pblBOM

6) [duddysmoHHasa ceapka.

7) CyLlHOCTb, CXEMbI MPOLECCOB

3aoyHas ¢popma obyyeHus

OnpegeneHve napameTpoB 10 ®dpoHTansLHas
KpUCTanmyeckon peLLeTku Gecena,
ANEKTPOHHOE

1) TepmuHbI 1 onpeaeneHns TecTiposanme

2) MeToabl ncnbiTaHun

OcHoBbI TEOPUN CMIABOB U Anarpammbl UX 10
COCTOSIHMSA

1) ®a30BbIN COCTaB CNnaBoB

2) MeToabl NOCTPOEHNH anarpamm
COCTOSIHMSA.

3) Mpaswuno ¢as.

4) OBonHble cnnasbl

Hedopmaums metannos. Puraunko- 10
MeXaHM4YecKMe CBOMNCTBa MeTansnos, MeToabl
nx onpegenexHns
1) TeopeTuyeckas U  TexHUyeckasd
NPOYHOCTb
2) [Mnactuyeckas nedopmauus
MeTansnos.
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3) Haknen, BO3Bpar 7]
pekpucTannmsauus.

4) XonopgHas v ropsivast aecdopmManms.

5) MexaHn4yeckue CBOWCTBA.

BrivsiHme nernpyrowmx afieMeHToB Ha 10
NOMNOXEHNe KPUTUYECKUX TOYEK AnarpaMmbl
coctosiHusa Fe — C
1) KoMnoHeHTbI B cuUcCTeMe Xerneso-
yrnepog.
2) CTpyKTypHbIE cocTaBnsitowmne
CUCTEMBI XXene3o-yrnepoa.
3) [wvarpamma COCTOSHUS Xeneso-
LeMEeHTUT

LiBeTHble meTannbl. CnnaBbl LUBETHbIX 10
MEeTarnnos.
1) O6o3HauveHue.
2) Mapkuposka.
3) [llpumeHeHne

TepmomexaHudeckas u MmexaHudeckas 15
cBapka.

1) KoHTakTHasa cBapka.

2) XonogHas cBapka.

3) Caapka TpeHuem.

4) YnbTpasBykoBas cBapka.

5) Caapka B3pbIBOM

6) [duddysmoHHasa ceapka.

7) CyLwWwHOCTb, CXEMbl MPOLECCOB

Marika meTannos. lNpumeHeHue. 10
HasHadveHue.
1) MMpwunown gna nanku
2) ontockl 4nsa navku

3) TexHonormsa namku

4) [JoCTOMHCTBA M HEAOCTATKU MNaiku

Mpunon. MNMpenmyLiecTsa U HeJocTaTKu 10
1) [Mpunowu gnsa nanku
2) T[lpeumyLecTBo namky no
CpaBHEHWIO CO CBApKOW MeTansos.

Pac4yeT pexxMmoB pe3aHnst PUHNULLIHBIX 10
onepauumn

lpumeyaHue:
- yuyebHas, yyebHo-mMeToaMYEeCKan nuTepaTypa U MHble BMBNMOTEYHO-UHPOPMALMOHHbIE PECYPChl U CpeacTBa
obecnevyeHns camoCToSATENBHOIO U3yveHns TeM — cM. MpunoxeHus 1-4.

LUKAIA U KPUTEPUN OLUEHNBAHUA

- OLlEHKa «3a4ymeHOoy» BbICTaBnseTCs, ecrnv oby4yatoLwmincs opopMun OTHETHBIM MaTepuan B BUAE KOHCNekTa
Ha OCHOBE CaMOCTOSITEMbHOIO U3YYEHHOro MaTepuana, CMOr BCECTOPOHHE PacKpbiTb TEOPETUYECKOE codep)aHue
TEMBI.

- OLleHKa «He 3a4meHOo» BbICTaBMSETCs, eCNN 0ByYaloLLMIiCs HeakkypaTHO 0hOPMUIT OTUYETHBIA MaTepuan B
BUOE KOHCMEKTa Ha OCHOBE CaMOCTOATENbHOTO MW3YYEeHHOro MaTtepuana, He CMOr BCECTOPOHHE PacKpbiTb
TeopeTnyeckoe coaepxaHme Tembl.
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5.3 CamonoarotoToBKa K aygUTOPHbLIM 3aHATUAM
(KpOoMe KOHTPOJbHbIX 3aHATUN)

3aHATun, no
XapakTtep OpraHusaunoHHas o PacueTtHas
KOTOpPbIM O6wwnin anropntm
(cogepxaHue) OoCHOBa TPYAOEMKOCTb,
npegycMoTpeHa CaMOMOAroTOBKU
CaMOMNOArOTOBKM CaMOMNOArOTOBKU yac
CaMOMOoAroToBKa
OyHas opma o6yyeHus
1. MNMoBTOpeHne maTepuana 7
MoBTOpeHNe paHee
JlekunoHHble N3VYEHHOO ) N3y4YeHHOro Ha npeablgyLmnx
3aHATUSA Y nekumsx, nabopaTopHbIX 1
maTepuana
NPaKTUYECKUX 3aHATUSAX.
1. N3yyeHne nekunoHHoro 12
mMaTepuana no Teme
nabopaTopHOro 3aHATUA
2. N3yyeHune y4ebHon
MoBTOpeHne paHee
JTaBopaTopHble N3VUEHHOTO MnaH nabopaTopHOro | nutepaTtypbl, HOPMATUBHbIX
3aHATUSA Y 3aHATUSA OOKYMEHTOB, UHTEPHET-
mMaTepuana
pecypcoB no Teme
nabopaTopHOro 3aHATUs
3. AHanuns n obobLleHre
M3y4YeHHoro martepuvana.
3aoyHasa hopma obyyeHus
1. MoBTOpeHne maTepuana 7
MoBTOpeHne paHee
JlekunoHHble U3VYEHHOMO ) M3y4YeHHOro Ha npeablayLmx
3aHATUSA Y nekumsx, nabopaTopHbIX 1
maTtepuana
NPaKTUYECKUX 3aHATUSAX.
1. N3yyeHne nekunoHHoro 20
mMaTepuana no Teme
nabopaTopHOro 3aHATMSA
2. N3y4yeHune yvebHon
MoBTOpeHne paHee
JNlabopaTopHble NBVUEHHOTO MnaH nabopaTopHOro | nutepaTtypbl, HOPMaTUBHbIX
3aHATUSA Y 3aHATUSA [OOKYMEHTOB, UHTEPHET-
maTepuana
pecypcoB no Teme
nabopaTopHOro 3aHATUs!
3. AHanus n obobLleHre
M3y4YeHHOro martepuana.

WWKAJA U KPUTEPUN OLUEHUBAHUA

- OUEHKa «3aymeHo» BLICTABMSAETCH, ecnu oGydalouincs B KoHUe nabopaTopHOro MMM MpaKkTUYecKoro
3aHATMS OTBETUI Ha BOMPOCHI U CMOT BCECTOPOHHE PaCKPbITh TEOPETUYECKOE COAEPKaHMe TeMbI.
- OLEeHKa «He 3aumeHO» BbICTaBIAETCS, eclnv 0by4aloLminca B KOHLE TabopaTopHOro Miv MpaKkTUYecKoro
3aHATUSA HE OTBETWI Ha BOMPOCHI M HE CMOT PACcKpPbITb TEOPETUYECKOE COAepPKaHNEe TEMbI.

54

CamonoaroToBKa u yyacTtue

B KOHTPOJIbHO-OLLEHOYHbIX Y4€OHbIX MepOoNpUATUAX (paboTax) NPOBOANMBIX B paMKax TEKYLLEro
KOHTPOJISi 0CBOEHUA AUCLMMIIVNHDI

HaumeHoBaHne Oxsart CopepxaTtenbHas xapakTrepucTuka PacueTHas
OLIEHOYHOro cpeacTea oby4aroLmxcs (TemaTtuyeckas HanpaBneHHOCTb) TPYAOEMKOCTb, 4ac
1 2 3 4
OuyHasa ¢hopma obyueHus
CobecenoBaHue 100 % 6ecena npenogasaTens ¢ obyyaroLmmcs no 2
N3y4YeHoW TeMe B KOHLIe nabopaTopHOro
3aHATUNA
Tect 100 % no pesynbTtatam udydeHus pasgena Ne 1-12 4
PedepaTt 100 % no pasgenam gucuunnuubl Ne 1, 2, 3 2
ANEKTPOHHAas
npeseHTaung
3aoyHas popma obyyeHus
CobecenoBaHue 100 % 6ecena npenogasaTens ¢ obyyaroLmmcs no 2
N3y4YeHoW TeMe B KOHLIe nabopaTopHOro
3aHATUNA
Tect 100 % no pesynbTatam udyyeHuns pasgena Ne 1-12 6
PedepaTt 100 % no pasgenam aucuunnmHbl Ne 1, 2, 3 2
npeseHTaums
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6 MPOMEXXYTOYHAA ATTECTALUNA OBYYHAIOLLUXCA .
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUUMNIIUHDI

6.1 HopmaTtuBHas 6a3a nposeaeHus
NPOMEXYTOYHOW aTTecTauumn obyyaroLWmnXcs No pesynbTaTtaMm U3yYeHUs QUCLUNIINHbI:

1) aencteylowee «llonoxeHne o TeKyLleM KOHTpone ycneBaeMoCTu, npomemyTquoﬁ atrTectaunmn o6yqa|ou_u/|xc;| no
nporpamMmmMmamM BbICLLEro O6pa3OBaHVI9| - 6aKanaBpmaT, cneunanunTeT, MmarucTpartypa n cpeagHero npogeccmoHarnbHOro

obpasoBanus B PIr60Y BO Omckuin FAY»

6.2. OcCHOBHbIe XapaKTepuCTUKU

npomex(yTquoﬁ aTrecTauuum oﬁyqarou.wlxca no nToram n3yvyeHma gucumniinHbl

Uenb
NMPOMEXYTOYHOM aTTecTauum -

YCTaHOBIEHME YPOBHS AOCTUXKEHNS KaxKabIM 0byvaroLwmmes uenen
06y4eHns No gaHHOW OUCUMNITNHE, U3MOXKEHHBIX B N.2.2 HAacTOSLLEN
nporpamMmbl

dopma
NMPOMEXYTOYHOM aTTecTauum -

Ok3ameH B 3 cemecTpe

MecTo 3K3amMeHa
B rpachmke y4e6Horo npouecca:

1) noaroToBKa K 9k3aMeHy M CAaya 3K3amMeHa OCYLLeCTBNAETCS 3a CHET
yyebHOro BpeMeHu (Tpy4oEMKOCTM), OTBEAEHHOTO Ha 9K3aMEHALNOHHYIO
ceccuio ans 06yyaroLmMxcs, CPOKM KOTOPOW yCTaHaBNMBAKOTCS NPUKa3oM Mo
YHUBEPCUTETY

2) AaTa, BpeMs 1 MeCTO NpOBELEHMS 3K3aMeHa onpenenseTcs rpadmkom
CcOa4yun 3K3aMeHOoB, yTBepXaaemMbliM JeKaHOM BblnyCKakowero cbaKyaneTa

®dopma 3K3aMeHa -

rnucbMeHHas

ﬂpou,e.qypa npoBegeHMs 3K3amMmeHa -

npeacTaeneHa B poHAe OLEHOYHBLIX CPEACTB MO AUCLMMNIINHE
(cm. Mpunoxenwne 9)

dk3ameHaUWoOHHasi nporpaMmma
no y4ye6Hou gucumuninHe:

1) npeactasneHa B OHAE OLIEHOYHbIX CPEACTB MO ANCLMMNVHE
(cm. MpunoxeHue 9)

2) oxsaTbiBaeT BCe pasfenbl (B COOTBETCTBMM C M. 4.1 HacTosALwero
OOKYyMeHTa)

MeToaunyeckue matepuansl,
onpepensowue npoueaypbl
OLeHMBaHWUSA 3HaHUWN, YMEHUMN,
HaBbIKOB:

npeacTaBneHbl B PoHAE OLEHOYHbIX CPEACTB MO AUCLMMNUHE
(cm. MpunoxeHue 9)

6.3 OCHOBHble XxapaKTepUCTUKN

ﬂpOME)KyTO‘IHOVI aTrecrauymm OGy‘-IaK)LI.WIXCH no ntoram usyvyeHmda QUCUMNINHbI

Lienb npomMeXyTo4yHOM aTTecTauum -

YCTaHOBIEHME YPOBHS AOCTMXXEHUS KaXabIM O00yyatoLLmMMes uenen n 3agay
00yyeHna No AaHHOW ANCUUMNITUHE, U3NOXKEHHBIM B M.2.2 HAcTosILEeN
nporpamMmbl

dopma NPOMEXYTOYHOMN aTTecTaLum -

3a4éT Bo 2 cemecTpe

MecTo npoueaypbl nonyyeHus
3a4yéTta B rpachmke y4yeOGHOro
npouecca

1) y4actue obyuatoLlerocsl B NpoLeaype nonyyeHus 3a4éta
OCYLLECTBIISIETCS 3@ CYET y4eBHOro BpeMeHu (TpyaoEMKOCTH),
0TBEAEHHOIO Ha U3y4YeHne AUCUMMAVHDI

2) npouenypa npoeoautcs B pamkax BAPO, Ha nocnegHen Hepene
cemecTpa

OCHOBHbI€e yCNOBUs Nony4YeHus
oby4arowmmcs 3avéTa:

1) oby4vatowmincs BbINOMHWUI BCe BUAbLI y4ebHomn paboThbl (BkMoYas
CaMOCTOSITENbHYI0) U OTYMTarncs 06 UX BbINOMHEHUM B CPOKY,
yCTaHOBMEHHble rpadukom y4ebHoro npouecca no AMCUMMNMHE;
2) NpoLEn 3aKMNYUTENBHOE TECTUPOBAHNKE.

Mpoueaypa nonyyeHus 3avéTa -

MeToaunyeckue matepuansl,
onpeaensowme npoueaypbl
OoLEeHUBaHUA 3HaAHUMN, YMEHUN,
HaBbIKOB:

MpencraBneHbl B PoHAe OLIEHOYHbIX CPeacTB No AaHHOW y4eBHOoM
avcumnnuvHe (cm. — MNpunoxeHne 9)
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7 OBECNEYEHUE YYEBHOIO NPOLIECCA NO ANCUUNNUHE

7.1 BubnuorteyHoe, nHdopmMaLMOHHOE U MeTOANYECKoe obecneyeHune
y4ye6GHOro npouecca no gUCUUNINHe

B cooTBeTCTBUM C OEWCTBYIOLLMMM rOCYAapCTBEHHbIMM TpeboBaHuaMM Ans peanusauum y4ebHoro npolecca no
avcumnnuHe obecneunBatollen kadenpon paspabaTbiBaeTcs U NOCTOSAHHO COBEPLUEHCTBYETCS Y4eOHO-MeToanYeCcKuin
komnnekc (YMK), cooTBeTcTBylOWMIA OaHHOM paboyer nporpamme. MNpu paspaboTtke YMK kadenpa pykoBoacTByeTCst
YCTaHOBMNEHHBIMU YHUBEPCUTETOM TPEOOBaHNAMMU K €r0 CTPYKTYpPE, COAEPXKaHUI0 1 0POPMITEHNIO.

OpraHusauunoHHo-meToamdeckum sgpom YMK asnsiotcs:

- NonHas Bepcumn paboyer nporpaMmMbl y4eOHOW AUCUMNIUHBI C BHYTPEeHHUMN npunoxeHusmu NeNe 1-3, 5, 6, 8;

- cboH oueHo4HbIX cpeacTs no Hert ®OC (MpunoxeHne 9);

- MeToaMyecKkMe pekoMeHZauum Ansg obyyatolMxcsi N0 U3YYEHUO AWUCUUMIMHBI U NPOXOXAEHUIO KOHTPOMbHO-
OLIEHOYHbIX MeponpusaTun (MpunoxeHue 4);

- MeToAMYeCcKNe pekoMmeHaaummn npenogasartensam no avcuunnue (Mpunoxexve 7).

B coctaB yyebGHO-meTOguueckoro Kommnnekca B 00si3aTenbHOM Mnopsigke Takke BXOOAT MEpPeyYUcrieHHble B
MpunoxeHnax 1 n 2 UCTOYHMKM y4ebHOW M yyebHO-meToaMYeckon wHgopmaumun, yd4ebHble pecypcbl M cpefcTea
HarnsaHoCTU.

MpunoxeHna 1 u 2 Kk Hactoswemy y4yebHO-MporpaMMHOMY [OOKYMEHTY B 00A3aTenbHOM  Mopsake
aKkTyanusmpyeTcs Ha Hayano kKaxgoro yvyebHoro roga.

OnekTpoHHasa Bepcusi akTyanbHoro YMK[, apgantupoBaHHas Aand oby4yarolmxcs, BbICTaBnseTca B
MHdOPMaLMOHHO-00pa3oBaTeENbLHON Cpeae yHUBEpcUTeTa.

7.2 MHCbOpMaLWIOHHbIe TexXHoJiormm, ucnosibdyemMbie npum ocyuijecterieHuUn
oGpasoBaTeanoro npouecca no gucumninHe; CooTBeTCTBYHOLWlasa UM
MH(OpMaLMOHHO-TEXHONOIMYecKasi U1 KOMNblOTepHas 6a3a

MpumeHenmne cpencts UKT B npouecce peanusauun UCUNMINHLI;

—  WCMONb30OBaHWE WHTEpHEeT-Opay3epoB Ansi MNpocMoTpa, Moucka, GuibTpaummn, opraHmusauum,
XpaHeHWs1, N3BNEYEHNs U aHanuaa gaHHblX, MHpopmauum 1 uMpoBOro KOHTEHTA;

— wncnonb3oBaHMe obnayHbiX CEepBUCOB AN MPOCMOTpa, Moucka, dunbTpauuy, opraHv3auuu,
XpaHeHusl, 3BNeYeHns n aHanusa gaHHblX, MHopmauum n undposoro koHTeHTa (Google auck u T.4.);

—  Mcnonb3oBaHme oucHbix npunoxeHnin Microsoft Office (MS Excel, MS Word, MS Power Point ngp.)
n Open Office;

— MoAroTtoBKa OTYETOB B LMAPOBOM UNU GyMaxkHOM dopmate, B TOM YMCIe MOArOTOBKA Npe3eHTauumn
(MS Word, MS PowerPoint);

— wucnonb3oBaHue digital-MHCTPYMEHTOB MO  (POPMMPOBAHUIO 3NEKTPOHHOrO 0bOpasoBaTENbHOMO
koHTeHTa B JWOC yHuBepcuteta (https://do.omgau.ru/), nposBepke 3HaHWW, OOLLUEHUS, COBMECTHOW
(komaHgHOM) paboTbl M CaMOMOArOTOBKM CTYOEHTOB, COXpPaHEHU0 LMAPOBbIX CMeaoB pes3ynbTaTos
0oBy4yeHuns n np.

MHdopmMaumnoHHbIe TexHONOrMKn, Mcnonb3yemMble Npy OCyLLECTBIEHNN 0bpa3oBaTenbHOro npoiecca
no aucumniuHe n ceegeHus o6 MHPOPMALIMOHHO-TEXHOMNOIMYECKON 1 KOMMbIOTEPHON ©a3e, HeobxoaMMon
ONsl NPenofaBaHusa M U3y4eHus OUCLUNMWHLI, nNpeactaBneHbl B MpunoxeHun 5. [JaHHOe NpuUnoXeHue B
06A3aTenbHOM NOPSAAKE aKTyanu3npyeTcsl Ha Havarno Kaxxgoro y4ebHoro roaa.

7.3 MaTepumanbHO-TeXHM4YeCKoe obecnevyeHue y4e6HOro npouecca no gUCUMniInHe
CBefeHuss 0 maTepuanbHO-TEXHUYeckon 6ase, HeobOxooumon Ans peanu3auum NporpamMmbl AUCUUMIMHBI,
npeacTaeneHsbl B MNpunoxeHun 6, KoTopoe B 06si3aTeNbHOM MOPSAKE aKTyanu3npyeTcsl Ha Havano Kaxaoro yvyebHoro
roga.

7.4. OpraHu3auMoHHoe obecneyeHne y4eb6HOro npouecca u cneuunanbHble TPe6oBaHUA K HeMy
C y4YeTOM xapakTepa y4e6HoW paboTbl Mo AucUUNINHE
AyauTopHble y4yebHble 3aHATUSI MO AUCUMMIUHE BedyTCA B COOTBETCTBMM C pacrnucaHueM, BHeayaUTOpHas
akagemudyeckass paboTa opraHu3yeTca B COOTBETCTBMM C CeMecTpoBbiM rpadwmkom BAP un  rpadwukamm
caaun/nprvéma/salmTbl BbIMOMHEHHbIX paboT. KoHcynbTMpoBaHue OO0yYalolMXCs, WU3yvarolwmxX OaHHY AVWCLUMNIMHY,
OCYLLECTBIISAETCA B COOTBETCTBMM C rpaddMKOM KOHCYSbTaLuWN.

7.5 KagpoBoe oGecneuyeHne y4e6HOro npouecca no AMCLUNNHe
CeefeHusi 0 kagpoBoM obecriedyeHun yyeBHOro mpouecca no AMCUMMNMHe npeacTasrieHbl B MpunoxeHun 8,
KOTOpOe B 06si3aTeNIbHOM NOPSIAKE aKTyanuaupyeTcs Ha Hadyano Kaxaoro yuyebHoro roga.

7.6. O6ecneyeHme y4e6HOro npouecca no AMCLUUNIIMHE ANA MHBaNuaoB U nuy,
C OrpaHU4YeHHbIMM BO3MOXHOCTAMU 340POBbA
OpraHusaunoHHO-Nearornyeckoe, NCUXonoro-negarornyeckoe ConpoBOXAeHMEe o6yyalolmxcs WHBanMaoB U
1L, C OrpaHNYEHHbIMY BO3MOXHOCTSIMU 300POBbST OCYLLECTBINSAETCA Ha OCHOBaHWM COOTBETCTBYIOLLEN pekoMeHaauun B
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3aKIOYEHMN  MCUXONOro-MeanKo-NefarorMyecko  KOMUCCMU UMW MHAMBMAOYanbHOW Mporpamme  peabunutaummn
nHBanuaa.

Obyvalowmmess U3 4Yucna nuy C  OrpaHUYEHHbIMM BO3MOXHOCTSMM 300POBbA W WHBaNWOgoOB B Cryyae
HeobxoanMocCTK:

— MpefocTaBnsaAlTCa nevaTHble U (MnK) ANEKTPOHHbIE 0b6pasoBaTenbHble pecypchbl B hopMax, afaanTMpoBaHHbIX
K OrPaHUYEHNsM VX 300POBbS;

— y4yebHO-meTOAMYECKME MaTepuanbl Afs camMoCcTosTenbHoW paboThbl, OLEeHOYHble cpeacTBa BblibuparTcs ¢
YY4ETOM UX MHOMBUAYarbHbIX NCMXOMU3NYECKNX OCOBEHHOCTEN;

— paspeluaeTcs MCMNOMb30BaHWE TEXHUYECKUX CPEeACTB, HEOOXOAUMBIX UM B CBHA3U C WX MHAMBUAYaNbHLIMA
0cobeHHOCTAMM (3TW cpeacTBa MOryT ObITb NpeAoCcTaBneHbl YHUBEPCUTETOM MU MOTYT MCMONb30BaTbCA COOCTBEHHbIE
TexXHU4eckue cpeacTaa).

—  npoBedeHVe npoueaypbl OLEHVWBaHWA pesynbTaToB OOy4YeHWS BO3MOXHO C Yy4eTom ocobeHHocTen
HO30MOrMN (yCTHO, NMUCbMEHHO Ha Oymare, NMUCbMEHHO Ha KoMMbloTepe, B dOpMe TeCcTUpoBaHWs W T.M.) npu
MCMNOmnb30BaHMM AOCTYMNHOW hopMbl NpeAoCTaBNeHns 3a4aHnii OLLEHOYHbIX CPEACTB M OTBETOB Ha 3afaHns (B neyaTHon
dopmMe yBenunyeHHbIM WpnudToM, B (hopMe ayamosanncu, B hopme 3neKTPOHHOIro [OKYMEHTa, 3afaHus 3a4nThbiBaloTCA
acCUCTEHTOM, 3afaHus NpegocTaBnsalTCa C UCMONb3oBaHWEM CypaonepeBoaa) C UCMOMb3oBaHWEM [AOMNOMHUTENBHOrO
BPEMeHW Ans NoAroToBKW oTBeTa.

Bo BpemsA npoBefeHVs 3aHATUI B rpynnax, rae obydalTcs wmHBanuabl v obydatowmecs ¢ OB3, BO3MOXHO
NPUMEHEHNe MynbTUMEOUNHbLIX CPEACTB, OPITEXHWKW, CNang-NPOeKTOPOB M MHbIX CPEACTB ANS MOBbILIEHUS YPOBHS
BOCMPUATUSA y4yebHON uHdopMaumMn oby4valowmMMUcs € pasnUyHbIMU HapylleHusMU. [ns pasbACHeHUs OTAerbHbIX
BOMNPOCOB M3y4YaemMow ANCLMNMAMHBI NpenogaBaTensMn AONONHUTENBHO NPOBOASATCA MHAUBMAYalbHbIE KOHCYNbTaumm, B
TOM 4Ymucne € UCNonb3oBaHneM ceTn VIHTepHer.

7.7 O6ecneyeHne obpasoBaTesNibHbIX MPOrpPaMM ¢ YaCTUYHbIM NMPUMEHEeHUEM
3NEeKTPOHHOro 06y4YeHus U AUCTaHLUNOHHbIX 06pa3oBaTeNbHbIX TEXHONOrMM

Mpu peanuzauuy nporpaMmbl OUCLUNINHBLI MOTYT MPUMEHATBLCA 3NEKTPOHHOE obyyeHue M AWUCTaHLMOHHbIE
obpasoBaTenbHble TEXHOIOMMN.

B cnyyae npumeHeHWs aNeKTPOHHOro 00yYeHUsi, AMCTaHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHOMOMMI, obyyaroLmMMes
obecrneymBaeTcss OOCTYN K COBPEMEHHbIM MNpPOoMeccuMoHanbHbiM 6asam [aHHbIX U MHGOPMALMOHHBLIM CNpPaBOYHbIM
cucTemMam, COCTaB KOTOpbIX onpegenseTtca B pabouen nporpamme. B mHdopmauuoHHo-o6pa3oBaTensHon cpene
YHMBEpPCUTETA B paMKax AMCLMUMIIMH CO30AEeTCs 3NEKTPOHHbIN obydatowmii Kype, cogepxawmim yuebHo-meToamnyeckme,
TeopeTnyeckne Matepuarnbl, MHPOPMaLMOHHLIE MaTepurarbl AN CaMOCTOoATeNbHOW paboTbl.
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8. IMCT PACCMOTPEHUW U O0OEPEHUN
pa6oue# nporpammbl aucuunnuuel 51.0.16 Marepuanosenexue
M TEXHONOrMUA KOHCTPYKUMOHHBLIX MaTepuanoB
B cocTtaBe OINOM 35.03.06 ArpouHxeHepus

1. PaccmoTpeHa u onobpeHa:

a) Ha sacepaHuu obecneuunBaroLeil npenogasaHue kadeapbl arpOHOMUM U arpOUHXEHepK;
npotokon Ne 10 ot 07.06.2021.
3aB. kaheapoit, KaHA. C.-X. HayK, AOLEHT @éwf T.M. Bepemeii

6) Ha 3acepgaHum metoguueckoro coeeta Tapckoro cunuana;

npoTokon Ne 10 ot 08.06.2021. W
[Mpeacenartens METOAUYECKOrO COBETA, KaHA. 3KOH. HayK, [AOLIEHT. Op £ 2 E.B.lOguHa

2. PaccmoTtpeHue u onobpeHue npeacraBuTensiMu npodgeccuoHanbHoOMl chepbl
no npodunio OMNMOnM:

[Oupekrop OO0 «OMMX um. ®pyH3e» Tapckoro paitoHa Omckon obnacT :

3. PaccMoTpeHue u onobpeHue BHEWHUMU NPeACTaBUTENAMMU (OpraHamu) neaaroruyeckoro
(HayyHo-negaroruyeckoro) coobuiecTsa no NPoMumNIo AUCLUUNNUHDLI:
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9. ©BMEHEHUWA N AONOJIHEHUA

K pabo4en nporpaMmme QUCLIMNINUHBI
npeacTaBneHbl B npunoxexHum 10.

37



MPUNOXEHME 1

NEPEYEHb
nuTepaTtypbl, peKOMEHAYEMOWU AN U3yYeHUA AUCLMNIUHbI

ABTOp, HaMMeHOBaHWe, BbIXOAHbIE AaHHbIE

HocTyn

1

eTbMaH A. A. MaTepuanoBegeHune. TeXHOMOrMs KOHCTPYKLUMOHHbIX MaTepuanos / A. A.
eTbmaH. — CaHkT-lMeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-45200-2. —
TekcT : anekTpoHHbIn. — URL: https://e.lanbook.com/book/292859 — Pexum goctyna: ans
@BTOPW3. MoNb3oBaTenen.

https://e.lanbook.com/

MaTepuanoBegeHve n TexHonorua matepuanos : yyebHoe nocobue / nog pea. A. .
Batbiwesa, A. A. CmonbkuHa. — Mocksa : MUHOPA-M, 2020. — 288 c. — ISBN 978-5-16-
004821-5. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1068798 —
Pexunm goctyna: A4ns aBTopus. nonb3oBaTenemn

http://znanium.com/

MaTiowkuH B. A. TexHonornst KOHCTPYKUMOHHBIX MaTepurarnos : yyebHoe nocobue / B.A.
MarTtowkuH, B.W. Oenncos. — Mockea : MHOPA-M, 2024. — 263 c. — ISBN 978-5-16-
014645-4. - TekcT : aneKkTpoHHbIN. - URL: https://znanium.com/catalog/product/2111936 —
Pexvm gocTtyna: ans aBTopms. Nonb3oBaTenen.

http://znanium.com/

IAgackvH A. M. MatepuanoBegeHne 1 TeXHONOrMa MeTannyecknx, HemeTanIn4yecknx n
KOMMO3MLUMOHHBIX MaTepuarnos : y4ebHuk : B 2 kHurax. Knura 1. CTpoeHve matepumanos u
TexHonorus ux npomssoactea / A.M. AgacknH, A.H. KpacHoBckuid, T.B. TapacoBa. — 2-e
m3g., ucnp. n gon. — Mocksa : UHOPA-M, 2023. — 250 c. — ISBN 978-5-16-016429-8. -
'TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1896836 — Pexum
\jocTyna: ansi aBTopus. nonb3oBartenen.

http://znanium.com/

deTtucos I'. M. MaTtepuanosegeHne 1 TexHonornsa matepuanos: y4ebHuk / I.I1. deTucos,
d.A. MapudynnuH - Mockea : HALL UHOPA-M, 2019. - 397 c. - ISBN 978-5-16-101391-5. -
'TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1014068 — Pexum
\jocTyna: Ansi aBTopus. Nonb3oBartenen

http://znanium.com/

MuHacsH A. T'. MaTepranoBeeHne 1 TEXHONOMMsSt KOHCTPYKLMOHHBLIX MaTepuarnos.
MpakTukym : yuebHoe nocobue / A. I'. MuHacsH. — Benropog, 2020. — 89 ¢. — TekcT :
AnekTpoHHbIn. — URL: https://e.lanbook.com/book/152087 — Pexwum goctyna: Ans aBTopus.
nonb3oBaTenen.

https://e.lanbook.com/

MHXeHepHble TEXHOMNOMUN N CUCTEMBI : HaYYHbIV XXypHan. — Mockea. — ISBN 2658-4123 -
[TekcT anekTpoHHbIV. - URL: http://znanium.com/

http://znanium.com/

PKypHan TexXHUYecKkmnx nccneoBaHuin : ceTeBor Hay4YHbI xypHan. — Mockea: UHOPA-M. —
ISBN 2500-3313 - TekcT anekTpoHHbIn. - URL: http://znanium.com/

http://znanium.com/
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MPUNOXEHMUE 2

NMEPEYEHb PECYPCOB
MH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHOWN CETU «MHTEPHET»
U NOKANbHbLIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLMMNIMUHBI

1. YaaneHHble 3neKTPOHHbIe ceTeBble y4eOHble pecypcbl BpEMEHHOro AoCTyna,
copmupoBaHHbIe HA OCHOBaHUM NMPAMbIX AOrFOBOPOB C NpaBoo6nagarensamm
(aneKTpoHHbIe 6MbnuoTeyHble cuctembl - A6C)

HaumeHoBaHue Hoctyn
OBC «JlaHb» http://e.lanbook.com/
OBC «KoHcynbTaHT cTyaeHTa» http://www.studentlibrary.ru/
OBC «Znanium.com» http://znanium.com

2. OnNeKTPOHHbIe ceTeBble pecypchbl OTKPbITOro gocTyna
(npodheccroHanbHble 6a3bl AaHHbIX, MaCCOBbI€ OTKPbITble OHNaNH-KypPCbl 1 Np.):

MpodeccmnoHanbHble 6a3sbl JaHHbIX | https://do.omgau.ru/
3. OneKkTpoHHbIe y4ye6Hble M y4eGHO-MeToanYeCcKue pecypchbl, NOArOTOBIEeHHbIe B YHUBepcUTeTe:
AsTOp(bI) HaumeHoBaHne Hoctyn
NPUNOXEHME 3

YYEBHO-METOOAMNYECKOE OBECMNEYEHUE
CAMOCTOSATEJNIbHON PABOTbI OBYYAIOLLIMXCH
no AucuuniuHe

1. YyebHO-MeTOANYECKas NUTepaTypa

ABTOp, HAMMEHOBaHWeE, BbIXOAHbIE AaHHbIE HocTtyn

- | - -

2. Yye6HO-MeTOoANYECKME pa3paboTKu Ha NpaBax pykonucu

AsTop(bl) HavmeHoBaHue Hoctyn

3. Yye6Hble pecypcbl oTKkpbiToro gocryna (MOOK)

HanmeHoBaHve MnaTchopma BY3 Hoctyn
MOOK P pa3paboTymk (ccbinka Ha MOOK, gata nocnegHero o6palleHus)
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http://www.studentlibrary.ru/
https://clck.ru/MC8Aq

NMPUNOXEHUE 4
METOANYECKUE YKA3AHUA ON1A OBYHAIOLLUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBnieHbl OTAeNbHbLIM QOKYMEHTOM
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NMPUNOXEHUE 5

MHO®OPMALIMOHHBIE TEXHOJOIN,

no AMcuuniuHe

ucnorfib3yemMblie nNpu ocyuecTeiieHnun 06pasoBaTeanoro npouecca

1. MporpammHbIe NPOAYKTLI, HEO6X0AUMbLIE OS5l OCBOEHUSA YY4eOHOW ANCLMUNITUHBI

nporpaMmmHoro npogykra (M)

HanmeHoBaHue

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX NCMOSb3YyeTCA
OaHHbIN NPOAYKT

Microsoft Office (MS Excel, MS Word, MS Power Point ngp.) n Open

Office

JNekumn, NabopaTopHble 1 NpakTuyeckue
3aHATUS

2. UHchopMaLIMOHHbIEe cnpaBO4YHbIe CUCTEMBI, HeOO6X0AUMbIE

Ans peanusauuu y4ebHoro npouecca

cnpaBoM HOWN CUCTEMBI

HanmeHoBaHue

HocTtyn

Vcnonb3oBaHue VIH(*)OpMaLI,VIOHHO — CMpaBOYHbIX CUCTEM HE NpegyCMOTPEHO

3. Cneynanm3anpoBaHHble NOMEeLLUEHUA U

obopyaoBaHue,

ucnonb3yembie B paMKax MHgopmaTusaumm y4eGHOro npouecca

HanmeHoBaHue nomeLlueHns

HanmeHoBaHue
obopyanoBaHus

Buapl y4ebHbIX 3aHATUI 1 paboT,
B KOTOpPbIX UCMONb3yeTcs
JaHHOe MoMeLleHne

KOMI'Ib}OTepr B KOMIMIEKTe,

KomnbtloTepHbie Knaccel c KOMMNEKT AyanTOpHbIE 3aHATUS, DNEKTPOHHOE

cBobOAHbLIM  BbLIXOAOM B CeTb 8 3aKnounTenbLHoe
MYIbTUMEAUNHOIo

UHTepHeT TecTupoBaHue
obopyaoBaHus

4. NHdopmMaumnoHHo-ob6pa3oBaTenbHbie cucteMsl (QUOC)

Buapbl y4ebHbIX 3aHATUI 1 paboT,

HanmeHoBaHne 3MOC Hoctyn B KOTOPbIX MCNOMb3yeTcs
JaHHas cuctema
CamocTosTenbHas paboTta
ONOC IOy BO Owmckun F'AY http// do.omgau.ru obyuvarowmxcs, 3NEKTPOHHOE
(OMIAY_Moodle) ' ' 3aknio4uTenbHoe
TECTUpOBaHMe
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECNEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUINITUHE

HanmeHoBaHne obbekTa

OcHallleHHOCTb 00BbeKkTa

YyebHasn ayautopusa Ne 104 Ayantopus
TEXHUYECKOWN MEXaHUKK, pacyeTa n
NPOEKTUPOBAHUSA MaLLIVH,
MaTepuanoBeaeHus U TEXHONOrnm
KOHCTPYKLUMOHHBIX MaTepuanos Kadeapbl
arpoHOMUW U arpoOVHXEHepPUn
JNNabopaTtopwsi MaTepranoBeaeHNs 1
TEXHOMNOMMN KOHCTPYKLUMOHHbIX
MaTepuanos

Pabouee mecTo npenogasatens, paboyne mecrta
obyyvatowwmxca. locka ayautopHas.

YyebHast mebenb, HarnsigHble Nocobus, CTeHabl, Habop
nrnakaToB Mo cBapke (CTPOEHME 1 NapaMeTpbl CBAPOYHON
Oyrv, pydHas oyroBasi, aproHo4yrosas v nrnasmeHHasi cBapka
Cnocobbl CBapKM U Hannasku).

YuyebHasn ayautopus Ne 107, Ayautopus
NnpoekTnpoBaHusl, 6eszonacHocTn
KU3HeJesaTenbHOCTU N 3aKOHO4aTeNbCTBA
B cdhepe SOPOXKHOIo ABMKEHUS

kadeapbl arpOHOMUM U arpoONHXEHEPUMN.
CneunannsmpoBaHHbIN KabnHeT
0e30nacHOCTN XXN3HEeOEeATENbHOCTU U
OXpaHbl Tpyaa.

Pabouee mecTo npenogasaTens, paboune mecta
obyyarowmxcs. [locka ayantopHasi.

YyebHas mebenb, HarnaaHble Nocobust, CTeHabl.
KomnbloTepsbl ¢ Bbixogom B MHTepHeT -12 wT. Komnnekc
BMpPTYyanbHbIX NabopaTopHbIX paboT (nporpammbl Ans 9BM
O6paboTka MeTannoB faBneHmem (NpokaTka),
MaKkpoCTpyKTypHOE UccrnegoBaHne CBapHOro LWBa),

42



NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AucuuniuHe

1. OPFTAHU3ALMOHHbLIE TPEBOBAHUSA K YYEEHOW PABOTE MO ANCLUMUMNIIUHE

dopMbI opraHM3auum y4e6Hon AesaTeNnbHOCTY NO AUCLUNIIMHE:
Y obyyvaroLmxcs BeayTCs NEKLUMOHHbIE 3aHATUS B MHTEPaKTMBHOM hopMe B BUAE NEKLUM — OUCKYCCUM,
nekumm - 6ecepnbl. Ha nabopaTopHbIX 3aHATMAX MCMONb3YIOTCA CrieayoLlime Npuémbl: NPOBOAATCSA B BUAE:
KomMaHaHas pabora.

B xoge m3ydeHusa gucuunnuHel obyyaroleMycss Heo6X0AUMO BbINOMHUTL BHEAYOUTOPHYHO paboTy,
KOTOpasi COCTOUT 13 crieytoLLmx Bugos padorT:

- 3anonHeHue paboymx TeTpagen,

- BbIMOJIHEHNE KOHTPOSIbHON paboThl (4N1s oby4daroLwmxcs 3a04HON hopMbl 06YyYeHHUs),

- CaMOCTOATENBbHOE U3Y4YEHNE TEM,

- CamMoMoAroTOBKa K ayAUTOPHbLIM 3aHATUSIM,

Mo nToram M3y4eHust AaHHbIX TEM ODYy4YalOLLMIACS OYHOro OTAENEeHMs1 TOTOBUT KOHCNEKT M Aoknag,
KOTOpPLIN NPOBOOUTCS B paMKkax CEMMHAPCKOIo 3aHSTUS, 0by4yaroLmMiNCcs 3a04YHOro OTAESNEHUs! BhINOSHAET
KOHTPOMbHY0 paboTy, KOTopyto caaéT Ha kadeapy arpOHOMUN U arpOUHXMHEPUM 3a OBE HeAenu 4o Havana
ceccuu, a Ha CeMMHAPCKOM 3aHATUM OpraHu3yeTcst poHTarnbHast 6ecea No cCaMoCTOSITENBHO U3YYEHHbIM
BOMpOCam.

Mocne w3ydeHWs Kaxgoro W3 pasferioB MNpPOBOAMUTCS PYOEXHbIM KOHTPOMb PesynbTaToB OCBOEHUS
OVICUMNIUHBI 06 yYaoLLMMNCA 04HOM hopMbl 0OYYEHMS B BUAE TECTUPOBAHMS; 0OyYaroLLMMMCA 3a04HON (OpMbI
obyyeHnss B Buae dpoHTanbHon ©Oecedpl. Mo wTOraM M3ydeHus pas3gernoB OWCUMMNIWHBI OCYLLECTBIISETCS
atTecTaums oby4arLmxcst B opme 3a4éTa.

YuntbiBadg  3HAYMMOCTb  OUCLUMMNNMHBI K €€ U3yYeHWo  MpeabsBnsioTcs  criegylolme
OopraHm3aunoHHble TpeboBaHUS:

— obsizaTenbHOE noceLlleHre obyyatoLWwmmMcs Bcex BUAOB ayaUTOPHbLIX 3aHATUIA; BeAeHNe KOHCMNeKTa
B XO4€ FNEKUMOHHbIX 3aHSTUI; KayeCTBEHHasi camoCcTosiTenbHasi MOAroTOBKA K NPAKTUYECKMM 3aHATUSIM,
akTuBHas paboTta Ha HUX;

— aKkTMBHasi, puUTMMYHas BHeayauTopHasi paboTta obyvalollerocs; CBOeBpPeMeHHas caada
npenoaBaTento OTYETHbIX MaTepuasnoB No ayauTopHbIM U BHeayaAUTOPHLIM Bugam paboT.

N3ydyeHne yuyebHOM B NOArOTOBKE BbICOKOKBANMMUUMPOBAHHOIO cneuuanucta nossonset
pasbsCHUTb HEOOXOAMMbIE 3HAHNSI O MaTepuanax NpUMeEHsIEMbIX B MALLUMHOCTPOEHUN.

2. OPFAHU3ALMSA U NPOBEOEHME NEKLUMOHHbIX 3AHATUA

Cneunduka gucumnavHbl COCTOUT B TOM, YTO PAcCMOTPEHME TEOPETUYECKMX BOMPOCOB Ha MEKLMaX
TECHO CBsI3aHO C nabopaTopHbIMU 3aHATUSMU. B 9TUX yCnoBusaX Ha nekumax ocobeHHoe 3HayeHne nveet
peanu3auus criegylowmx 3agad:

1) nocTaHoBKa NpobeMHbIX BONPOCOB 1 06CyXaeHne NpobnemMHbIX CUTyaunii;

2) Ncnonb30oBaHUE aKTUBHbBIX METOO0B OpraHu3aumm obyveHuss;

3) dopMMpoBaHME YMEHNSA KPUTUYECKN MBICITUTb U BCECTOPOHHE OLIEHUBATbL NPobnemy;

4) bopmmnpoBaHMe yMEHUs NTOTMYHO U NocneaoBaTenbHO n3naratb Matepmarn;

5) dopmmpoBaHue ymeHuin nogdbvpatb yoeautenbHble apryMeHThbl A8 OTCTanBaHus cOOCTBEHHOIO
B3rnsiga Ha npobnemy.

Hapsagy ¢ nepeyncneHHbiMy Bbille OOpasoBaTeNbHbIMU LENSAMM, JNIEKUMOHHbIE 3aHATUSA AOSHKHbI
npecnenoBaTtb U BaXHble LieNiM BOCNUTATENbHOMO Xxapakrepa, a UMEHHO:

a) BOCMUTaHNE HAaCTOMYMBOCTUN B AOCTMXKEHUM KOHEYHON Lienu;

©0) BOCMMUTaHWE OUCLMNITMHDI, aKKypaTHOCTU, JOOPOCOBECTHOrO OTHOLLIEHUS K paboTe;

B) BOCMUTaAHUE KPUTUYECKOTO OTHOLLUEHUSA K CBOEN AEeATEINIbHOCTWU, YMEHWUsS aHanmM3MpoBaTb CBOKO
paboTy, nckatb ONTUMAarnbHbIN NyTh PELUEHUs, HAXO4UTb CBOW OLLMOKN N YCTPaHATb UX.

MpenogaBaTtenb OOMKEH YETKO AaTb CBSI3aHHOE, MOCNefoBaTeNbHOE M3NoXeHue matepuana B
COOTBETCTBMU C HOBEMWLUMMU AaHHBbIMU TEXHWUKW, NPEACTaBUTbL O0Oy4aloLWMMCS OCHOBHOE €€ COAepXaHue B
cXaToMm, cucteMaTusMpoBaHHOM Buae. lNpenogaBaTtenb JOSKEH usnaratb ydeOHbI MaTepuan Cc nosvuun
MEeXOUCUMMITMHAPHOIO Moaxoda, fAaBaTb YeTKMe onpefeneHvs MOHATMWHOrO annaparta, KOTOopbIn
NCMNONb3yeTCst NPY U3YYEHUN OUCLUMINHBI.

B yuyeBGHOM npouecce npenogaBaTtenb OOMKEH UCMOMNbL30BaTh aKTUBHbLIE Y MHTEPAKTUBHBLIE (DOPMBbI
00yyeHns oby4valolmxcs, KOTopble OOIDKHbI OMUPATbCA Ha TBOPYECKOe MbllfeHne oby4yalrlmxcs, B
HanbonbLUe CTeneHn akTMBU3NPOBaTb MO3HABATENbHY OEATENbHOCTb, NMpUyyYaTb MX CaMOCTOATENbHO
NPMHUMAaTb ONTUMarbHbIE PELLEHNST U CMOCODCTBOBaTb UX peanu3aunn.
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B ayautopHoi pabote c obOyvatowmmucsa npegnonaraloTcs cnegywowmne ¢GopMbl NMPoOBeaeHUs
NeKymn:

Llenb — dopmupoBatb ymeHus nonydatb, obpabaTtbiBatb u
Mpe3eHTaLmMs Ha OCHOBE COBPEMEHHbIX COXPaHATb UCTOYHWUKM WHAOPMaLMK, aHanmManmpoBaTh y4YebHbI
MYNbTUMEAUIHBIX CPECTB. matepuwan, BblgenaTb Haubonee 3HauYMMble CTPYKTYpHble
3MeMeHTbl, npeobpa3oBbiBaTb  YCTHYIO W MUCbMEHHY0
MHdOopMaUMIo B BU3yasibHYO dhopMy

Llenb — dopmupoBaTe yMeHMss Ha OCHOBE MOMyYEeHHOMN
WHpopMaLmn  opmynupoBaTb AoKasaTenbCTBa, BOMPOCHI;
dopmMupoBaTh YMEHUSI TPAMOTHO OTBEYaTb Ha MOCTaBIIEHHbIE
BOMpPOChI, OPMUPOBATbL YMEHUSA aHANU3NPOBATb NCTOYHUKM

Jlekuus — 6ecepa

3. OPFAHU3ALUSA U NMPOBEOEHMUE JTABOPATOPHbIX 3AHATUIA MO AUCLUUINIIMHE

Mo avcumnnuHe paboyeli NporpamMmmon NPeayCMOTPEHbI 3aHsmusi JabopamopHo20 mura, KoTopble
NPOBOAATCS C UCMONb30BAHMEM CNeayHLUX NPUEMOB:

KomaHgHas paboTta uenb - opMMpoBaTh ymeHus paboTaTtb B rpynne;
hopmMupoBaTb YMEHMUS aHanM3npoBaTb
nuTepaTypHbIi Matepuvan, HaxoauTb ONTUMarbHbIe
peLleHNsi BOMPOCOB.

lMocne BbINONHeHnss nabopatopHon paboTbl WHAMBMAOYaANbHO MNpPeAcTaBnsdAeT oT4eT U obcyxgaetr C
npenogaBaTenieM UTor ee BbIMOTHEHUS.

4. OPTAHU3ALIMA CAMOCTOATENbHOW PABOTHI

4.1. CamocTosiTeNIbHOE U3y4eHne TeM M BONpPOCOB
Mo Temam 1 Bonpocam, BbIHECEHHbIE Ha CaMOCTOATENbHOE U3y4eHne npoBoanTca poHTanbHas beceaa,
3MNeKTPOHHOE TecTUpoBaHue (PyOEeXHbIN 1 NPOMEXYTOYHbIA KOHTPOSb).
lMpenogaBaTens B Havane u3yvyeHWs OWCUMNNWMHLI BblA4aeT BCe TeMbl U BOMPOCHI ANA CaMOCTOSATENbHOro
n3dyyeHuns, onpegensaet cpoku BAPO n npepoctaBneHvs oTYETHbIX MaTepuanoB npenogasartento. dopma oT4eTHOCTH
No CaMOCTOATENbHO N3YYEHHbIM TEMaM — KOHCMEKT.
MpenogasaTtento He06xo0AMMO NOACHUTL OBLLMIA aNrOPUTM CaMOCTOSITENBHOIO U3yYeHNs TEM:

1) 03HAKOMUTLCS C NPEANOXEHHbIM MAaHOM M3YYeHNs TEMbI;

2) N3y4nTb PEKOMEHLOBAHHYIO y4eOHYI0 NUTEepaTypy, 3NIEKTPOHHbIE Pecypchl NO TEME;
3) CTPYKTYPUPOBATL TEKCT;

4) COCTaBUTb KOHCMEKT;

5) npenocTaBuTb KOHCMEKT Ha NPOBEPKY NPenoAaBaTesito B YCTaHOBIEHHbIE CPOKU.

4.2. CamonoparoToBKka K 11abopaTopHbIM U NPaKTUYECKUM 3aHATUAM NO AUCLIMMINTUHE
Hactoawen PIY[ npegycMoTpeHa CaMonogrotoBka oOOyvalomxcs K ayAuTOPHbIM  3aHATUAM,
KOTOopas OCyLleCcTBRsieTCd MO 3apaHee W3BeCTHbIM Temam U Bornpocam. [lpenogaBaTenb [AOMKEH
3abnaroBpeMeHHO MOSACHWTb MOPAOOK CamMOMOArOTOBKM K ayOMTOPHbIM 3aHATUSIM, NpUM HeobxooumocTu
BblAaTb COOTBETCTBYHOLLME BOMPOCHI.

4.3. OpraHusaums BbINOJIHEHUS M NPOBEPKa KOHCMNEKTa
KoHcnekT cocTaBnsgeTca Mo pekoMeHayemMoWn nutepaType B COOTBETCTBMM C MNMaHOM, OOBELEHHbIM
npenogaearteneMm O CBeAeHWUst O0yqalroLMXCs Ha ayaAMTOPHOM 3aHATUM. KOHCMEKT BbIMOSHAETCS PYKOMUCHBIM
TEKCTOM B JEKUMOHHOM TeTpagu. PekomeHayembli 06beM KOHCMEKTa MO COOTBETCTBYIOLLEN TEME AOBOOUTCS
BEOYLLMM NpernogaBaTtenemM 4o CBeAeHMS 00y4atoLLnXCcs 3apaHee.
Npu npoBepke KOHCMEKTa npenogasaTerb OLEeHNBAET MNOMHOTY ero U3NOXKeHUs Ha NpeaMeT COOTBETCTBUS
nnay.

4.4 OpraHusauusa caMmonoAroToBKM K y4aCcTUIO B KOHTPONIbHO-OL,EHOYHbIX MEPONPUATUAX

Hactosawen PIY[ npegycmMoTpeHa caMOnoAroToBka K y4acTUo B KOHTPOSbHO-OLEHOYHbIX MEPONPUATUAX
— NOATOTOBKA K TECTUPOBaHMI0. [1oArotoBka OCYLLIECTBIIAETCA MO KOHTPOSbHBLIM BOMPOCaM Ui MyTEM MOBTOPEHUS
paHee N3y4eHHOro TEOPETUYECKOro MaTepuana rno onpegerneHHon Teme(temam).

Llensamn TecTMpoBaHUsi SBMSOTCA: BbICHEHME Yy OOy4aloLMXCA 3HAHWUN, UX YrnybneHue (MoBbILEHUE) n
3aKpensieHne Mo OCHOBHbIM pasfenamMm AMCUMMIUHBI, (DOpPMUPOBaHME y OOy4valoLMXCS HaBbIKOB aHanusa
TEOPETMYECKMX NMPOOIEM Ha OCHOBE CaMOCTOSATENTBHOIO U3yHeHUst y4ebHOM 1 Hay4HOW NnTepaTypbl.

Ha TecTmpoBaHne MOoryT BbIHOCUTLCS BOMPOCHI, TPEOYHOLLIME CaMOCTOSITENBHOMO U3Y4eHus, a Takke 6onee
rnybokon npopaboTku.
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Ha camocTtosTenbHyl0 MOArOTOBKY K TeCcTUMpoBaHM obydalolemMycs OTBOAWTCS onpederieHHoe
HacTosiwen PIY/ Bpems. MNogrotoBka BKOYaET B cebsi n3ydeHne pekoMeHOOBaHHOW nMTepaTypbl Mo 3apaHee
BbldaHHbIM MpenogaBaTenieM Borpocam. TecTupoBaHne NpoBoanTcs Nnbo B hopme MHAMBUAOYanbHON paboTbl
obyyatoLmxcst Ha 6raHkax UM Ha KoMmrbtoTepe.

4.5 OpraHu3sauus BbINONMHEHUsA KOHTPOJIbLHOM PaboThbl
Ob6yuvatommcs 3aouHoM hopMbl NpenoaaBaTenb BbiAAeT 3a4aHue K KOHTPOrbHOM paboTte B aneKTPOHHOM
Buoe (B ToM uuncrnie, yepes AMOC yHuBepcuTeTa) Ha YCTAHOBOYHOM 3aHSITUM M 0ObsICHAET TpeboBaHMs K
ocbopmneHno, 06beMy, MOPSIAKY BbIMOMHEHUS U CAAYM KOHTPOMbHOW paboThl. Obyyaromecs o4HoN hopMbl
BbIMOSTHSIIOT KOHTPOSBbHYO paboTy NO3TarnHo Nof pyKOBOACTBOM MpernofaBaTensi B Te4eHWe CeMecTpa.

5. KOHTPOJIbHbIE MEPOMPUATUA MO PE3YNIbTATAM U3YYEHUA OUCLUMIIUHDI

BxooHOM KOHTpONb MpPOBOAWUTCS C LENbl BbIIBNEHUS pearnbHOM TOTOBHOCTU K OCBOEHWIO [OaHHOMN
ONCUUNIMHBI 32 CYET 3HAHWIA, YMEHUIN 1 KOMNETEHLMIN, ChOPMMPOBAHHBLIX Ha NPeALIeCTBYOLWNX AncunnnmHax. BxogHon
KOHTPOJb NPOBOAMTCS B BUAE TECTUPOBAHNSI.

Kpumepuu oueHku 8Xxo0H020 KOHMPOJIS:
- OLleHKa «3a4yTeHO» BbICTaBnseTcs oby4varowemMycs, ecnm KonmyecTBO NpaBuibHbIX OTBETOB Bbille

60%.
- OLEHKa «He 3a4TeHO» BbICTaBnsAeTCs 0byyaloWwemMycs, ecnu KONMYeCTBO MPaBUIbHbIX OTBETOB
Huxe (Mnm paBHo) 60%.

B TeyeHne cemecTtpa no utoram n3y4vyeHuna pasaenos gucunniinHbl NpoBOAUTCA py6eXHbI KOHTpONb B
Bunae 3J1eKTPOHHOIo TeCTUpOBaHUA.

Kpumepuu oueHku pybexxHo20 KOHmMpPO-s:

- OLleHKa «3a4yTeHO» BbICTaBnseTca oby4varlowemMycs, ecnm KOnM4ecTBO NpaBUiibHbIX OTBETOB BbILLE
60%.

- OLEHKa «He 3a4TeHO» BbICTaBNAeTCA ObyyalollemMycsi, eCnu KONMMYECTBO MpaBUIlbHbIX OTBETOB
HWxe (Mnm paBHo) 60%.

dopmMa NPOMEXYTOYHOW aTTecTauMm — 9K3aMmeH. YyacTue B npoueaype MNomnyyeHusi ak3ameHa
OCYLLECTBIAETCA 3a CHET y4eBHOro BpeMeHu (TPYAOEMKOCTH), OTBEAEHHOMO Ha U3yYeHUe ANCLUMINHBI.
OcHoBHbIe ycnosusi Mosy4eHus: 9K3aMeHa:
1) oByyatoLmincs BbINOMHUI BCe BUAbI y4eOHOM paboThl (BKMOYas caMOCTOSITENBHYIO) 1 oTYuTancs ob
UX BbIMOSTHEHUW B CPOKW, YCTaHOBMEHHblE rpadhMkom y4ebHOro npowecca no AUCLUNIUHE;

2) npowwén 3aknioynTensHoe TECTUPOBaHNE.

lnaHoeasi npouedypa MonyyeHuUs 3K3ameHa:
1) 3a nepuog obyyeHnsi caaHbl OTYETHI MO BCEM NabopaTOpHbIM, MPaKTUYECKMM 3aHATUAM;

2) Ha nocnegHem npakTuyeckoM 3aHATUM OH CAaéT pedoepat U Npe3eHTauuio;
3) B nepwviopg 3a4€THON Hepgenu obyyatLwmiicst coaét TeCTUPOBaHUE;
4) B nepvop 3a4é€THOM Hegenn cOoaéT umeromecst 3a40MKEHHOCTN N0 AUCLMNIIMHE.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

He meHee 60 NMpoOLEHTOB YMCNEHHOCTU neparormvyeckmx paboTtHnkos OpraHu3aumu, y4acTBYOLLMX B
peanusaumn nporpammbl 6akanaspuarta, 1 nuu, npmenekaembix OpraHusdauuen K peanusaumm nporpamMmmbl
OakanaBpvaTa Ha MWHbIX YCNOBUSAX (MCXOAS M3 KOMMYECTBa 3aMellaeMblX CTaBOK, MPUBEOEHHOro K
LeNOYNCNEHHbIM 3HAYEeHUsIM), OOJDKHbI BECTU Hay4yHylo, y4ebOHO-MeToauyveckyto M (Mnn) npakTUHeCKyto
paboTy, COOTBETCTBYHIOLLYIO Npochunio Nnpenogasaemon AMCLUNNNHBLI (MOAYNS).

He meHee 5 npouLEHTOB YMCNEHHOCTU negarormdecknx paboTHmkos OpraHusauumy, y4acTBYHOLLMX B
peanu3auuu nporpammbl 6akanaBpuarta, U nvu, npuenekaemblx OpraHu3auven K peanusauum nNporpaMmbl
GakanaBpvaTa Ha WHbIX YCMOBMAX (MCXOOA W3 KONMMYEecTBa 3aMellaeMblX CTaBOK, MPUBEOEHHOro K
LEMNOYUCIIEHHbIM  3HAYEeHUSAM), [OOMKHbl SBNATbLCA pykoBogutenamu wu  (unn) paboTHMKaAMM  MHbIX
opraHm3auui,  OCYLLeCTBNSWLWMMW  TpydoByld  AeATenbHOCTb B npodpeccmoHansHom  cdepe,
COOTBETCTBYHOLLEN MPOdECCUOHANBHON AEATENBbHOCTM, K KOTOPOW FOTOBSAATCA BbIMYCKHUKU (MMETb CTax
paboTbl B 4aHHOW NpodheccnoHanbHon cgepe He MeHee 3 neT).

He wmeHee 60 npoueHTOB YWCMEHHOCTU neaarormdecknx paboTHukoB OpraHusauum u  nuu,
npuBrekaembix K obpasoBaTenbHON geaTenbHocTM OpraHm3auum Ha NHbIX YCIOBUSX (MCXOOd N3 KONM4ecTBa
3aMeLlaeMbIX CTaBOK, MPUBEOEHHOrO K LIeNOYMCIEHHbIM 3HAYEHUAM), OOMMKHbI UMETb YYEHYIO CTeNeHb (B
TOM YMCME YYEHYK CTEMEHb, MOMYYEHHYD B MHOCTPAHHOM rocydapCTBe M npusHaBaemyk B Poccuiickon
depepauymmn) mn (MnnM) ydeHoe 3BaHWe (B TOM 4WUCrie YYeHOe 3BaHWE, MOMy4YeHHoe B WHOCTPaHHOM
rocygapcrtee v npusHaBsaemoe B Poccuickon Penepaumm).
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NPUNOXEHUE 9

denepanbHoe rocyaapcTBeHHOe OlogKeTHOe oOpa3oBaTenbHOe yupexaeHue
BbicLuero obpasoBaHunA
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenun MN.A.CtonbinMHa»

c¢hakynbTeT BbICLIEro o6pa3oBaHusA

Onon no HanpaeneHuto 35.03.06 ArpouHxxeHepus

$dOHO OLULEHOYHbLIX CPEOCTB
no AuUcuUUNnuHe

B1.0.16 MatepnanoBeaeHne N TEXHONOIMNA KOHCTPYKLUMOHHbIX
MaTepuanos

HanpaBneHHocTb (npodunnb) «TexHu4ecknn cepeuc B AlNK»
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BBEAEHUE

1. ®oHA OUEHOYHbIX CpeacTB MO  AMCUUMNIIMHE SsIBNsieTcAa 06s3atesibHbiM - 060C06eHHbIM
npunoxeHvem k Paboyeii nporpaMmMe AMCLUMNIIVHBI.

3. ®oHO OUEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOM 4acTbld HOPMaTUBHO-METOANYECKOrO
obecneyeHns CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHUS O0YYaloLWMMUCS YKa3aHHON ANCLMMITUHBI.

4. Tpn nomowm ®OC  ocylwecTBNSEeTCA KOHTPOMb W ynpaBrieHWe npoLeccom dOopMMpoBaHUS
obyvarommmca komnetTeHuun, n3 yucna npegycmotpeHHbix ®FOC BO B kayecTBe pes3ynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEeHOYHbIX CPeacTB MO AWCUMNNMHE BKM4YaeT B cebs: oueHoyHble cpencTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMS; OLEHOYHble CpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble [ONS TeKYLLero KOHTPONs U OLEHOYHble CPeacTBa, MpUMEHsieMble MpU MPOMEXYTOYHOW
aTTecTalun Nno uToram UsydeHns AUCLUNMNHLI.

6. Paspabotunkammn poHaa OLLEHOYHbIX CPEACTB MO AMCLMNIMHE ABMSIOTCS NpenogasaTenm
kadbenpbl ATpOHOMUN 1 arpouHXeHepun, obecnednBatoLen nlyvyeHme obydarLwLmMMncsa QUCLMNINHLI B
yHuBepcuteTe. CopgepxaTtenbHon ocHoBon ansa paspabotku ®OC nocnyxmna Paboyasa nporpamma
ONCUUNINHBI.
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1. OXWOAEMbBIE PE3YJIbTATbl U3YYEHUA
y4eGHOM ANCUUNIINHBI, NEePCOHaNbHbLIA YPOBEHb AOCTUXEHUA KOTOPbIX NpoBepseTcs
C UCnonb30oBaHUEM NpeAcTaBeHHbIX B M. 3 OLEHOYHbIX CpeacTs

KomneTteHuuu, Koa n KoMnoHeHTbI KOMNeTeHUUn,
B hopMMUpPOBaAHMU KOTOPBLIX HauMeHoBaHue dhopmMupyemMble B pamkax JaHHOW AUCLMMIUHBI
3afe1MCcTBOBaHa AUCLMNIIMHA MHOuKaTopa (kak OXXmMaaembivi pe3ynbTaT ee 0CBOEHMS)
xon HAUMEHOBAHIE BOCTUXKEHUN 3HaTb U ymeTb aenatb BNafeTb HaBblKamu
KOMNeTeHLUn noHMMaTb (oencTBOBaTh) (MMeTb HaBbIKM)
1 2 3 4 5
O6wenpodeccnoHanbHbIe KOMNETEHLUN
OrK-1 OrK-1.1 3HaTb cBoWcTBa | YMeTb  pasnuyaTb | Bnagetb metoavkamm
Wcnonbayet KOHCTPYKUMOHHbI | MeTannbl U CMraebl, | MONy4YeHUs  OTIIUBOK,
OCHOBHbIE 3aKOHbl | X  MarepuarnoB | NPUMeHseMbIe B | mpokaTa.
€CTEeCTBEHHOHayy | NPMMEHSIEMbIX B | MaLIMHOCTPOEHMM
HbIX ANCLMNINH KayecTBe
CnocobeH peliaTb ans pelweHus aetanen
TMNOBbIE 3a4a4u CTaHOapTHbIX
npodgeccmoHaneHo | 3agad B
OeATenbHOCTN Ha COOTBETCTBUMN C
OCHOBE 3HaHUN HanpaBnEeHHOCTb
OCHOBHbIX 3aKOHOB o}
MaTeMaTUYECKHX, npodpeccrmoHanbH
€CTECTBEHHOHAYYHbl | ON AEATENbHOCTU.
XK OrlK-1.2 3HaTb YmeTb pewaTtb | Bnagetb MeTogammn
obwenpodeccmoHan | UcnonbayeT MaTemMaTuyeckne | 3agayu B | pelweHns 3ajady B
bHbIX AUCLUMMWH C 3HaHue MeToabl ans | matepuanoBefeHun | matepuanosegeHun  u
npuMeHeHnem MaTemaTUyeckux | pelleHns 3agad | 1 TKM | TKM
WUHOPMaLMOHHO- MeTodoB Anis B mMaTeMaTU4ecKumm
KOMMYHWKaLUOHHbIX | pelleHust MaTepuanoBefeH | metogamu
TEXHOMOINN CTaHAapTHbIX mm n TKM
3ajay B
COOTBETCTBUMN C
HarnpaeneHmem
npogeccrnoHaneH
OW JeAaTenbHOCTU
OrK-5 OlnK-5.1 3HaTb MeToaMku | YMeTb nposoauTb | Bnagetb MeTodammn
YuacTByeT B 3KCNEpPUMEHTarnb | 3KCNEpPUMEHTbI, B | NpOBeAEHMUs
3KCnepuMeHTanb | HbIX T.4. BUPTyanbHble C | 3KCNEPUMEHTOB B
HbIX uccrneaoBaHuin ob6pasuamu mMaTepuanoBegeHun
nccnegoBaHMaX no  MCMbITaHUO | MaTepuanos
Mo MCMbITAaHUIO obpasuos
r CENbCKOXO3ANCTB | KOHCTPYKLMOHHBI
OTOB k yHacTiio B €HHOW TEXHUKMU. X MaTtepuanos
npoBeaeHnn
OKCTIEPUMEHTANbHBIX OlNK-5.2 3HaTb MeToaMku | YMeTb npoBoauTb | BnageTtb MeTodammn
MCCIIBROBAHMI B CnocobeH 06paboTku ob6paboTky 06paboTku
MPOBECCHOHANLHOI npoBOaUTb pesynbTaToB 3KCNEPUMEHTOB  C | pe3ynbTaToB
NeATENbHOCTH n3MepeHus n aKCrnepumeHTanb | obpasuamu 3KCMEPUMEHTOB
HabnoaeHus, HbIX MaTepuarnos
obpabaTbiBaTh U nccneaoBaHun
NnpeacTaBnATb no  MCNbITAHWUIO
akcnepumeHTans | obpasuos
Hble iaHHbIE 1 KOHCTPYKLUMOHHbI
pesynbTaThbl X MaTepuarnos
NCnbITaHUN
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YACTb 2. OBLLASAA CXEMA OLIEHUBAHUA XOOA U PE3YIIbTATOB U3YYEHUA
YYEBHOU ANCLUNNINHDbI
O6LWme KpUTEPUN OLIEHKU U peecTp NPUMeHsieMbiX OLleHOYHbIX CPpeaAcTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHNA X04a U pe3ynbTaToB U3y4eHUsi y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarormyeckoro KOHTpons

Kateropus

KOHTPOIIA N OLEHKU

Pexum KOHTPONbHO-OLLEHOYHBIX MEPONPUATUIA

CaMooLeHKa

B3anMOOLEeHKa

OueHKa co CTOPOHb!

npenogasartens

npeacTaBuTens
npov3soacTea

Komuc-
CUOHHaA
OLIeHKa

2

3 4

5

BXxoAHOW KOHTpPONb

- TEeCTMPOBaHUe

1.1

UHauBuayanusauus
BbINOJIHEHUNA*,
KOHTpOJlb
¢pmKCcMpoOBaHHbIX
BugoB BAPC:

Pedepart *

2.1

KoHTponbHas paboTa

2.2

TeKyLWwmn KOHTPONb:

- CaMOCTOdATENIbHOE
Nn3y4yeHune Tem

3.2

- B pamkax
nabopaTtopHbIX
3aHATUI U NOATOTOBKU
K HUM;

3.1

- TeCTupoBaHune

3.2

- B pamMkax obuie-
YHUBEPCUTETCKON
CUCTEMbI KOHTpOIS
yCcrneBaeMocCTH

3.5

MpomexyToyHas
aTtrectauma®
6akanaBpoB no
uToram UsyveHus
Kypca, BKknroyas
BbIXOAHOW
KOHTPOJ1b

- TeCTupoBaHune

4.1

X -

- 9K3aMeH

4.2

X -

* AAHHBbIM 3HAKOM MOMeEYEHbI nHanenayannsnpyembolie Buabl yqe6H0|7| pa60TbI
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2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4yeHus y4yeOHON AUCLUNIIUHBI

1. ®opmanbHbIA KpUTEPUN NOJNyvYeHUsa oby4arolmmucs
NONOXUTENbHOM OLEHKU MO UTOram U3yYeHUs AUCLUNIINHDbI:

1.1 NpegycmoTpeHHasa nporpaMmma
N3yYeHns QUCuUUnnHLl obyyarwmmcs
BbIMOMTHEHA NOJMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxaon U3 NpeaycMOTPEHHbIX NPOrpaMmmon BuaoB pabot
no aucuunnuHe oby4varowmMncs ycnewHo oTynTancs nepea
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM OOSMKHbIV (HE HUXe
MWHUManbHO MPUEMSIEMOr0) YpOoBEHb COPMUPOBAHHOCTM
3N1EMEHTOB KOMMNETEHLUN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

KayeCcTBEeHHOW oLeHKM paboTbl 06y4aloLerocs B pamkax U3y4YeHus AUCLUNIUHDI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa
npoecca nusy4yeHus obyyarowmmcs
nporpaMmmbl ANCUUNNANHBI (TEKYLLEN

yCrneBaemocTm)

2.2. Kputepum oueHKn kadecTsa BbIMOHEHNSA KOHKPETHbIX
Buoos BAPC

2.3 Kputepun oLieHkM Ka4eCcTBEHHOIO
YPOBHSA UTOrOBbIX PE3yNbTaToB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTaumoHHOW OLeHKN Ka4eCTBEHHOTO YPOBHS
pe3ynbLTaToB U3y4YeHUst ANCLMMMNHBI

2.3 PEECTP

anemeHTOB (POHAA OLLIEHOYHbIX CPEeACTB NO y4eOHOM AucuUUNnnHe

pynna OueHoYHOe cpeacTBO UK ero AnemMeHT
OLIEHOYHbIX CPEeaCTB HavnmeHoBaHue
1 2

1. CpepctBa ansa
BXOA4HOro KOHTponA

TecToBblE BOMPOCHI Ana npoBegeHnda BXoOAHOIo KOHTponA

LLikana n KpuTepun oLeHNBaHMSA OTBETOB Ha TECTOBbIE BOMPOCHI BXOAHOIO
KOHTpoOns

2. CpepctBa

ONA HAMBUAyanusauum
BbINOJIHEHUS,

KOHTpons
t¢hnkcnpoBaHHbIX BUAOB
BAPC

Pedepart

Lkana n kpuTepum oLeHnBaHus pedepara

KoHTponbHasa paboTa (3ao4Hoe oby4veHune)

LWkana n Kputepmm oLeHUBaHMUSA KOHTPONbHOM paboThl (3a04HOE 0Dy4veHune)

3. CpeactBa
And TeKyuwero KOHTponsa

BOI'IpOCbI 0714 CaMOCTOATESIbHOIo n3y4eHund

O6wun anroputMm CaMoCTOATESNIbHOIo N3y4eHmna BOonpocoB

LWkana n Kputepun oueHKN CaMOCTOATESIbHOIoO N3y4eHuna BornpocoB

BOI'IpOCbI Ana camMonogroToBku no temam na6opaToprlx 3aHATUN

LWkana n KpUTepmm oueHNBaHMS CcaMONoAroTOBKM Mo TeMam nabopaTopHbIX
3aHATUN

TecToBblE BOMPOCHI And nposegeHnd py6e>|<Horo KOHTPpONA

LWkana n KpUTtepunn oueHnBaHm4a OTBETOB Ha TeCTOBbIE BOMPOCHI py6e>|<Horo
KOHTpONA

4. CpepcTBa

AN NPOMEXYTOYHOM
aTTecTauum no utoram
M3yYeHUSA OUCLMIMIIUHbI

TecToBblE BOMPOCHI And npoBegeHnda NpoMeXXyTo4HOro KOHTpPOsA

LWkana n KpUTEPpUN oueHnBaHMA OTBETOB Ha TECTOBbLIE BOMPOCHI
NPOMEXYTOYHOIO KOHTPOIIA

BOI'IpOCbI K 3K3aMeHYy a5nd npoBegeHnA NpoMeXXyTo4HOro KOHTpOoJiA

OK3aMeHaUMOoHHble buneTtbl Ans npoBeaeHunA NpoMeXxXyTo4HOro KOHTpoJiA

LWkana n Kputepun oueHmBaHnA OTBETOB Ha BOMPOCHI NPOMEXYTOYHOIo
KOHTPONA

MpomexyToyHas aTTecTaumns obydaloLmxcs Nno pesynbratam M3ydYeHus
y4eBHOM ANCLMNIUHDI
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2.4 OnucaHue nokasartesnien, KpuTepmeB U LWKan oueHMBaHUS U 3TanoB (hoOpMUPOBaAHUS KOMNETEHLUN B paMKaxX AUCLUNIUHDbI

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUnA He

MWHUManbHbIN cpeaHun BbICOKWN
ccopmmnpoBaHa
OueHKN chopMMPOBaHHOCTU KOMMNETEHUN
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHka «omnu4yHoO»

«Heyaoenemsopumeano»

«ydoenemeopumeano»

MokasaTens Xapakrepuctvka chopMMPOBaHHOCTY KOMNETEHLMM ®opmbi 1
WHaeke u " Kon " OLEeHMBaHS — KomneTeHumnsi B NonHow ChopMUpoBaHHOCTb CdhopMnpoBaHHOCTb CdpopmmpoBaHHOCTb cpeacrea
HasBaHue ankartopa HAVKaTOPbI 3HaHVs, ymeHns:, | Mepe He chopmmpoBaHa. KOMMeTeHLnM KOMMeTeHLWW B Lienom KOMMeTeHLMW NOSTHOCTbIO KOHTpons
KomneTeHLun | AOCTVXeHUn KomneTeHLmmn HaBbLIKUA VimetoLmxcst 3HaHui, COOTBETCTBYET COOTBETCTBYET CooTBeTCTBYET hopMUpoBaHMS
koMneTeHunn (BrapeHnst) YMEHWIA 1 HaBbIKOB MUHUMATbHBIM TpeGoBaHUsIM. TpeGoBaHUsM. KOMNETEHLMI
He[oCTaToOuHO ANns TpeboBaHUAM. MmetoLmxcs 3HaHui, VMmetoLmxcst 3HaHui,
peLueHns NPakTUYeCcKnx Mmetowmxcs 3HaHuin, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccunoHanbHbIX) 3a4ay | YMeHWiA, HaBbIKOB B MOTVBaLMN B LieNIOM MOTVBaLMN B MOSTHON
LienomM 4OCTaTo4HO AN | AOCTaTOMHO AnNs pelleHnst | Mepe JOCTaTouHO Ans
peLleHnst NPaKTUYECKUX | CTaHAAPTHbIX peLLEeHNs1 CIOXHbIX
(npodheccuoHanbHbIX) NpaKTU4YeCKnxX NpaKTU4EeCcKUX
3agad (npodbeccunoHanbHbIx) (npodheccroHanbHbIx)
3agav 3agad
Kputepum oueHnBaHus
OlK- [MonHoTa 3HaHun 3HaTb cBoucTtBa | He 3HaeT cBowctBa | 3Haer 3HaeTt cBoncTBa | 3HaeT B COBEpLUEHCTBE
1CnocobeH KOHCTPYKLUMOHHBIX | KOHCTPYKLIMOHHBIX YAOBNETBOPUTESNBHO KOHCTPYKLMOHHBIX CBOWCTBa
pewatb maTtepvanos mMaTepuanoB MpUMeEHsieMblX | CBOWCTBaA maTtepvanos KOHCTPYKLMOHHBIX
TUNOBbIE OMNK-1.1 NpUMeEHsieMbIX B | B kayecTBe AeTanen KOHCTPYKLMOHHBIX NPUMEHSeMbIX B KayecTse | MaTepuanos
3agauv Wcnonbayer kauectse maTtepuanos fetanen NPUMEHSEMbIX B KauecTse
I'IpOCbef:CVIOH OCHOBHBIE fetanen MpUMeHsemMbIX B aetanen
anbHomn 33KOHbI _ KayecTBe geTanen
ABATEMBbHOCT | oo Hanuune ymexui YmeTb pasnuyate | He ymeet pasnuyaTtb | YMeeT noCcpeAcTBEHHO | YmeeT pasnuyaTtb | YMeeT B COBEpLUEHCTBE
N Ha OcHoBe AYUHLIX meTannbl n | metannel " cnnasbl, | pasnuyaTb MeTannbl W | MeTannibl W CMnasbl, | pa3nuyaTb MeTannbl U
3HaHUIA AMCLMATIUH cnnasbl, npuMeHsieMble B | cnnaBbl, MPUMEHsieMble | NPUMEHsIeMble B | cnnaBbl, NPUMeHsieMble B
OCHOBHbIX [N peLIeHUs NpYMEHsIEMblE B | MalUMHOCTPOEHUM B MaLLUMHOCTPOEHUN MaLLVMHOCTPOEHUN MaLLMHOCTPOEHUN Mpenokaamena
3aKOHOB CTAHAAPTHBIX MaLLUMHOCTPOEHUN MOHHBIN TecT:
MaTemaTtude 3apay B Hanuune HaBbIkoB Bnapetb He Bnageetr wmetogvkamn | Bnapeet Bnapeet metoankamu | B coBeplieHcTBe Bnageet TeOpETI/ILIECK,I/Ie
CKUX, cooteeTcTRUM | (BNIBAEHME OMLITOM) | MeToANKaMM nonyyeHus OTNUBOK, | NOCPeACTBEHHO nonyyeHus OTNUBOK, | METOAMKaMKU  MOMyYeHus BOMPOCH!
©CTECTBEHHO | nonyyeHus npokaTa. MeTOAMKamMW MonyvyeHus | mpokara. OTNUBOK, MpoKara. SK3AMEHALIOHH
Hay4HbIX " HanpaBneHHo OTJINBOK, OTIIMBOK, NpokaTa. 0r0 33AaHNS;
obuwenpocpe | . - npokara. Pedbepar
CCUOHanbHbI npocheccuoHa
X AUCUMNIIH .
NbHON
¢ AesTensbHOCTH
npyMeHeHve
M
MHdopmaLno
HHO-
KOMMYHuMKaL, | OMK-1.2 MonHoTa 3HaHui 3HaTb He 3HaeT maTemaTuueckve | 3HaTb MaTemaTuueckve | 3HaTb  MaTematuyeckue | 3HaTb  MaTemaTuyeckue
VOHHBIX Wcnonbayet matematuyeckne | mMeTodbl  ONA  pelleHus | MeToAdbl ANS pelleHus | MeToAbl AN pelleHus | MeTodbl  ANns  pelueHust
TexHonormmn 3HaHWe meTopabl Ans | 3agad B matepuanoBsefeHun | 3agad B | 3apav B | 3apav B
maTtemaTtnyec pelleHust 3agad B | n TKM mMaTepuanoBefeHN U | MaTepuanoBegeHuu u | matepuanosegeHum [
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KUX MeToO0B MarepuanosefeH TKM TKM TKM
ONs peLeHns u n TKM
CTaHAapTHbIX
3ajay B Hanuune ymenui YmeTb pewaTtb | He ymeeT pewartb 3agaun B | YMeeT NoCpeAcCTBEHHO | YMeeT pelwaTtb 3agadn B | YMeeT pewartb 3agauu B
COOTBETCTBUM 3agaym B | matepunanosefeHnm n TKM | pewatb 3agaym B | maTepuanosegeHum n | maTepuanosegeHun n
c maTtepuanoBefeH | MaTemaTuyeckumu maTtepuanosegeHnn  un | TKM  maTtematundeckumn | TKM  matematuyeckummn
HanpasneHue um " TKM | metogamu TKM maTemaTuyeckumun | metogamm meTogamm B
M matemaTnyecknum mMeToaaMu COBEpLUEHCTBE
npodeccunoHa 1 MeTogamu
nbHON Hannuune HaBblkoB Bnagetb He Bnapeetr metogamu | Bnapgeet Bnapeet meTogamu | Bnapeet OTNINYHO
AeATENbHOCTU | (BnageHue onbiToM) meTogammn peLeHus 3agad B | YAOBNETBOPUTENBHO peLueHunsa 3agay B | MeToAamu peLieHnsa
pelleHns 3agad B | maTtepuanosedeHun n TKM mMeTogaMu pelleHns | matepuanosegeHumn n | 3agay B
maTepuarnoseeH 3agad B | TKM MaTepuanoseaeHnm "
mm n TKM marepuanosegeHnum  u TKM
TKM
MonHoTa 3HaHun 3Hatb  meToauku | He 3HaeTt MeToaukn | 3HaeT nocpeAcTBeHHo | 3Haer meToaukM | 3HaeT B COBEpLUEHCTBE
3KCnepyvMeHTanbH | 3KCNepUMeHTanbHbIX MeTOANKN 3KcnepyvMeHTanbHbIX METOANKN
bIX UCCMEAOoBaHW | MCCneaoBaHUiA no | 9KCNepuMeHTanbHbIX nccnenoBaHun no | aKCnepuMeHTanbHbIX
OnK no MCMbITAHWIO | WCMbITaHWIO obpasuos | vccrneaoBaHun no | ucnbiTaHuio obpasuoB | vccrneaoBaHwn no
y 1 obpasuos KOHCTPYKLMOHHbIX ucnblTaHuio  06pasLoB | KOHCTPYKLIMOHHbIX ncnblTaHuio obpasuoB
HaCTBYeT B KOHCTPYKLUVMOHHBIX | MaTepuanos KOHCTPYKLMOHHBIX maTtepvanos KOHCTPYKLMOHHBIX
SKkerepumenTa marepuanos mMarepuanos mMaTepuanos
E:gj:g(aosaw Hanuuue ymenuin YmMeTb nposoguTtb | He ymeeT npoBOAUTbL | YMeeT nocpeacTBEHHO | YmMeeT npoBOAUTbL | YMeeT B COBEpLUEHCTBE
X 1o 3KCMEePUMEHTbI, B | 3KCMEPUMEHTHI, B T.M. | MpoBOAUTL 3KCMEepUMEHTbl, B  T.4. | NMPOBOAUTb
ACHbITAHMIO T.4. BUpTyanbHble | BUpPTyamnbHble C obpasuamy | 9KCNepMMEHTbl, B T.4. | BUpTyarnbHbIe C | aKCnepuMeHTbl, B  TM.
CONbCKOXO3SI c obpasuamn | maTepuanos BUPTYyanbHble c | obpasuamu maTepuanos BUPTYyanbHble c
CTBEHHON marepuanos obpasuamv matepuanos obpasuyamv matepuanos
OFK-5 Fotos | TexHukum. Hanuune HaBbIkOB Brapetb He Bnapeer wmetogamu | Bnageet Bnapeet meTogamu | BnapeeT B coBeplueHCTBE
K YMACTIO B (BnageHuve onbiTom) | mMeTogamu nposegeHns nocpeacTBEHHO nposeAeHust MeToAaMu  NpoBeAeHUs
NpoBEneHAM nposeaeHns 3KCMEePVMEHTOB B | MeTogamMu nNpoBEAeHVs | 3KCMEePUMEHTOB B | 9KCNEepyMEeHTOB B MpensksameHay
OKCTIEPUMEHT 3KCMEepVMMEHTOB B | MaTepuanoBefeHnn 3KCMEepMEHTOB B | mMaTepuanoBeaeHun mMartepuanoBefeHnm NOHHLIA TECT-
maTepuanoBeaeH maTtepvanoBeaeHum ’
anbHbIX " TeopeTnyeckune
ncecnefoBaHm = BOMpPOCHI
7B MonHoTa 3HaHui 3HaTb MeToauku | He 3HaeT mMeToauku | 3HaeT nocpeacTBeHHo | 3HaeT meToaukn | 3HaeT B CcOBepLUEHCTBE OKIAMEHALMOHH
npocheccron o6paboTku 06paboTku pe3ynbTaToB | MeTtoaukun  06paboTku | obpaboTku  pe3ynbTaToB | METOAMKM 06paboTkm Oro 3a7aHNS:
ANBHOI OMK-5.2 pe3ynbTaToB 3KCMEPMMEHTAITLHbIX pesynbTaToB 3KCMEPUMEHTASTLHbIX pesynbTaToB Pedepar
[eATenbHOCT | CnocoBen KCMepuMeHTanbH | MccreaoBaHmit Mo | aKcrepuMeHTarnbHbIX nccnenoBaHun Mo | 3KCMEPUMEHTANbHbIX
" MDOBOAMTS bIX UCCNEAOBaHUA | WUCMbITAHWIO 06pa3uoB | nccrnenoBaHuii no | ucnblTaHUio obpa3uoB | uccrnenoBaHuii no
no MCMbITAHWIO | KOHCTPYKLMOHHBIX ucnbiTaHMio  06pasLoB | KOHCTPYKLMOHHbIX MCMbITaHUIO obpasLos
v|3|\6/|epeHm;| " obpasuoB maTtepuanos KOHCTPYKLMOHHBIX maTtepvanoB KOHCTPYKLMOHHBIX
Hg “6*0”8”””' KOHCTPYKLMOHHBIX maTtepvanoB maTtepuanoB
obpabaTbiBaTt MaTepuanos
zpme,D,CTaBﬂﬂTb Hanuuue ymeHui YMeTb npoBoguTtb | He ymeeT nposoauTb | Ymeet nposoauTb | Ymeet npoBOAUTb | YMeeT B COBEpLUEHCTBE
SKCMIEPVMEHTa obpaboTky 06paboTky aKkcnepuMeHToB | 06paboTky obpaboTky npoBoAUTb obpaboTky
NbHbIE 3KCMepUMEHTOB C | ¢ obpasuamu matepuanos 3KCMEepPMEHTOB C | 3KCMepuMeHTOoB C | aKkcnepuMeHTOoB ¢
naHHble U obpasuamm obpasuamu matepuanos | obpasuamu matepuanos obpasuamm maTepuanos
maTtepvanoB nocpeacTBEHHO
pe3ynbTaTbl
e ———— Hanuune HaBbIkoB Bnapetb He Bnageer wmetogamu | Bnapeer Bnapeet metodamn | Bnapeert meTodamu
(BnageHue onbIToM) | MeTodamu 06paboTku pe3ynbTaToB | NOCPEACTBEHHO obpaboTkn  pesynbTaToB | 06paboTkM  pe3ynbTaToB
obpaboTku 3KCMEPUMEHTOB meTogamMu  06paboTkM | IKCNEepUMEHTOB 3KCNepyMeEHTOB
pe3ynbTaToB pe3ynbTaToB
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3KCMEePUMEHTOB

3KCTMEePUMEHTOB
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2.5 OnucaHue nokasartenen, KpuTepmeB U LWKan oueHMBaHUSA U 3TanoB (hOpMUPOBaAHUS KOMNETEHLUN B paMKaxX AUCLUNIUHDI

YPOBHU CHOPMMPOBAHHOCTM KOMMETEHLNMN
KOMMeTeHUMS He o . .
MWHUMaIbHBbI cpeaHui BbICOKMI
copmumpoBaHa
OLueHKM chOpMUPOBAHHOCTM KOMMNETEHLUI
He 3auyTteHo 3ayTeHo
Xapakrepuctmka cpopMUpPOBaAHHOCTI KOMMNETEHLIMN
KomneTteHuus B 1. ChopMMpoBaHHOCTb KOMMETEHLIMN COOTBETCTBYET
NoMHOM Mepe He MUHUMarbHbIM TPeGoBaHUAM. ViMetoLmxcs 3HaHWi,
NHpeke n MHAEI?(:!I:}I'Opa MHavKaTopb! MokasaTenb oLeHuBaHus | CPOpMUpoBaHa. . YMEHUIA, HaBbIKOB B LIEIOM AOCTATOMHO AJ15 PeLlieHus dopmbl 1 cpeacTea
Ha3BaHue HocTwkenmi | xomnetentm | = 3HaHUSI, yMEHUSI, HaBbIKN l/lmerou:mxm 3HaHWN, | MpakTuyeckux (NpodeccuoHanbHbIX) 3agad. KOHTpOIIS dJOpMMp?BaHMﬂ
KOMMeTeHLMM (Bnapexus) YMEHUI 1 HaBbIKOB 2. CchopMMpOBAHHOCTL KOMMETEHLMN B LIENTOM KOMMeTEeHLIA
KOMneTeHLmn He[oCTaTO4HO ANS COOTBETCTBYET TPEBOBaHUSAM. VIMEIOLMXCS 3HAHWIA,
peLueHus YMEHWI, HaBbIKOB U MOTMBALIMU B LIENIOM AOCTaTO4HO Ans
NpPaKTU4ECKNX peLueHnst CTaHaapTHbIX MPaKTUYECKNX
(npodbeccunoHanbHbIX | (MpodeccroHanbHbIX) 3aday.
) 3apay 3. CchopMUpoBaHHOCTb KOMMNETEHLMM MOSMHOCTbIO
COOTBETCTBYET TpeboBaHMAM. MiMetowmnxcsa 3HaHui,
YMEHWI, HaBbIKOB U MOTMBALIMU B NOMHON Mepe
[OCTaTOYHO NS PELLEHNS CIIOXHbBIX MPaKTUYECKNX
(npodbeccuoHanbHbIX) 3agay.
KpuTtepum oueHnBaHus
OlK-1CnocobeH OMK-1.1 |_|OJ'IHOVTa 3HaTb cBonctBa | He 3Haer cBoncTtBa | 3HaeT CBOWCTBa KOHCTPYKUMOHHbIX mMaTepuanos
pewarb TWUMoBble Vicronbayer 3HaHWN KOHCTPYKLIMOHHbIX KOHCTPYKLMOHHbIX NpYMeHsiIEMbIX B Ka4yecTBe aeTanemn
3agauvm OCHOBHBIE MaTtepuvanos martepuanos
FIE)OCbeCCI/IOHaI‘IbH 33KOHI MPUMEHSEMbIX B Ka4ecTse | MPUMEHseMbIX B
Ol AEATENBHOCTU | o oornoi nertanen KayecTBe geTtanen
Ha OCHOBE 3HaHWi Hay4HbIX Hanmq?e YmeTb pa3nuyaTb | He ymeeT pasnuuatb | YMeeT pa3nuyaTe MeTanfbl U Cnfasbl, MPUMEHSIEMbIE B
OCHOBHBbIX AVCLANMNH YMEeHWN MeTansbl M cnnaebl, | MeTannbl U CAMaBbl, | MAWMHOCTPOEHUU
3aKOHOB nnst NpUMeHsieMble B | MpUMeHsAeMble B
MaTemaTU4eckux, peleHys MaLUMHOCTPOEHUN MaLUVHOCTPOEHUN TeopeTieckme BONpoc!
eCcTecTBeHHOHay4 CTaHOapTHBIX Hanunuve Bnapetb meTtoaukamn | He Bnageet | BrnapgeeTt metogukamm nonyvyeHus OTIIMBOK, NMpokaTa. 3K3aMeHaLMOHHOrO
HbIX " | zapaus HaBbIKOB nony4eHus OTNMBOK, | MeToaMKamu 3apaHus; Pecbepat
obLienpodeccno cooTeetcTen | (Bnagexue npokara. NMony4yeHust OTIMBOK,
HarnbHbIX uc OnbITOM) npokara.
ANCLMMITNH ¢ HanpaBreHH
e o | 0T
KOMM)E’HI/IKaLWIOHH npoq)ePCMOH
z anbHowm
bIX TEXHOMOrNIA NEATENLHOCT
"
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MonHoTa 3Hatb  maTtematudeckue | He 3HaeT | 3HaTb MaTemaTuyeckme MeTodbl AN pelleHus 3adad B
3HaHUN MeToAbl  ANA  pelleHus | maTtematuyeckue matepuanosegeHum n TKM
3agay B | meToabl ans
MaTepuanosegeHun M | peweHuss 3ajavy B
TKM mMaTepuanoseaeHnm
n TKM
OrK-1.2
Mcnonbayet
3HaHue
MaTtemaTunye
CKUX Hanvlqvvle YmMeTb pewatb 3agaum B | He ymeer pewatb | YMeeT pewaTb 3agauv B martepuanosegeHun un TKM
MeTomoB YMeHUN MaTepuanoBeneHum n | 3agaum B | MaTemMaTM4yeckMMu MeTogamm
ans TKM  maTemaTuyeckumun | maTtepuanoBeneHum
peLLeHms: MeTodamu " TKM
CTaHAAPTHbIX MaTeMaTU4eCcKUMm
3anay B MeTodamu
COOTBETCTBYU
nmc
HanpaeneHn
em
npod)e,CC”OH Hanuune Bnapetb metogamn | He Bnageet | Bnageet metogamu pelieHust 3agay B MatepuanoBeaeHin
aneHou HaBbIKOB peLwleHusa 3agad B | meTtogamun pewenns | n TKM
ﬁeme”bHOCT (BnageHue MaTepuanoBsegeHum n | 3agad B
OnbITOM) TKM MarepuanoseneHum
n TKM
MonHoTa 3HaTb MeTtoauku | He 3HaeT meToguku | 3HaeT METOAMKM 3KCMEePUMEHTanbHbIX MCCNEeLoBaHUA Mo
3HaHUN 3KCMEPUMEHTAbHbIX 3KCNepPUMEHTabHbIX MCnbITaHWIO 06pa3L0B KOHCTPYKUMOHHBIX MaTtepunanos
ncenenoBaHun no | mMccnegoBaHWn no
OlK-5.1 MCNbITaHUIO o6pasuoB | ucnblTaHuio
OMK-5 MoToB K YyacTtByeT B KOHCTPYKLIMOHHbIX o6pasuoB
3KCMEePUMEHT MaTepuanos KOHCTPYKLMOHHbIX
n&iﬁﬁ:m anbHbIX MaTepuanos
OKCTIEPUMEHTATTbH nccnenoBaHn Hanmqvme YmeTb npoBoauTb | He ymeeT npoBoauTb | YMeeT MpOBOAUTL 3KCMEPUMMEHTHI, B T.4. BUPTyanbHble C | TeopeTuyeckue BOMpoChl
NP SX Nno YMEHUN 3KCMEPUMEHTbLI, B  T.M. | 3KCMNEPUMEHTHLI, B T.4. | obpasuamu matepuanos 3K3aMeHaLNOHHOIo
5 UCMbITaHUIO BUPTYyarnbHble C | BupTyanbHble c 3apaaHus; Pedepar
NPOGECCHOHANbH CeJIbCKOXO03s obpasLamn matepuanos obpasuamu
Off JEATENbHOGTH NCTBEHHOW MaTepuanos
TEXHUKM. Hanuuve Bnagetb meTtogamu | He Bnageet | Bnageet MeTogamu npoBedeHUs  3KCMEPUMEHTOB B
HaBbIKOB npoBeaeHns MeToaamu mMaTepuanoBefeHnm
(Bnapexve 3KCMEPVMEHTOB B | mpoBedeHus
OnbITOM) MaTtepuanosegeHum 3KCNEPUMEHTOB B
MaTepuanoBeaeHnn
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OlK-5.2
CnocobeH
NpoBOAUTb
U3MEpEHUs 1
HabnaeHns

obpabaTbiBa
Tb "
npeacTasnaT
b
3KCMEePUMEHT
arnbHble
OaHHble U
pe3ynbTaTbl
ncnbITaHun

MonHoTta 3Hatb metoaukn | He 3Hvaetr metoguku | 3Haet MEeTOAMNKM 0bpaboTku pe3ynbTaroB
3HaHWN 06paboTkn  pesynbTaToB | 06paboTkM 9KCMEPVMMEHTarnbHbIX  UCCNEAOBaHUA MO UCMbITaHUIO
3KCMepUMeHTanbHbIX pesynbTaToB 06pasLoB KOHCTPYKLIMOHHBIX MaTepuanos

nccnenoBaHui no | 3KCNepuMeHTanbHbIX
MCMbITaHUIO obpa3uoB | nccnenoBaHuin no
KOHCTPYKLMOHHBIX ucnbITaHUio
maTtepuanos obpa3suoB
KOHCTPYKLMOHHbIX
maTtepvanos
Hanuune YmeTb npoeoauTb | He ymeet npoBoautb | YmMeeT  npoBoauTb  006paboTky  9KCMEPUMEHTOB  C
YMEHUN 0o6paboTky o6paboTky obpasuamu matepuanos
3KCMEPUMEHTOB C | aKcnepvMeHToB ¢
obpasuamu matepuanos obpasuamu
maTtepvanoB
Hanunuve BnageTb meTogamu | He BrnageeT | Bnapeet meToaaMu obpaboTkn pesynbTaToB
HaBbIKOB obpaboTkn  pesynbTaToB | MeTodamu o6paboTKM | SKCMEePUMEHTOB
(BnapeHve 3KCMEPUMEHTOB pesynbTaToB
OMbITOM) 3KCNepyMeHTOB
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YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HeO6XxoAUMbIe ANSA OLUEeHKU 3HAaHUW, YMEHUI, HABbIKOB
3.1.1 CpeacTBa, npumeHsieMble AJisi BXOQHOro KOHTpons

BxogHOM KOHTPONb MPOBOAUTCA B pamMKax MEepBOro NEKUMOHHOIO 3aHATUSA C LEeNblo BbiiBNEHUS
peanbHON TOTOBHOCTU OOy4YaloWMXCA K OCBOEHWIO [AaHHOW AMCUMMMMHBLI 3@ CYET 3HaHUN U YMEHUN,
CchOpMMPOBaAHHBLIX B  MpOLECcCe OCBOEHUA npedlecTBYLWNX  AUCUUNNuH.  BxogHow  KOHTponb
paspabaTtbiBaeTcss npu nogrotoske pabouen nporpammbl  y4ebHOW AuCUMNNMHBLI. BXOOHOM KOHTpOMb
nposoauTcsa B popme TecTupoBaHus (Ha GnaHkax).

TECTOBbIE BOINPOCHI
AnA nposBeaeHNs BXOOAHOro KOHTpons

1. MeTajisbl — 3T0 TeJIa
a) amop¢HbIe
0) KpUCTAITUNICCKHEC
2. Jlerkmii MeTaJL1
a) AMMIOMUHUHN
0) TaHTaI
B) JKEJIE30
3. TBepable BellleCTBA, AaTOMbI KOTOPBIX PACNOJIATAIOTCH B MPOCTPAHCTBE Xa0THYHO
a) KPUCTAINTUYECKUE
0) amopdHbIC
B) CMEIlIaHHbIE
4. TyronjaBkuii MmeTaJj1
a) JKeJe30
0) Boab(hpam
B) CBUHEI]
5. Kaxabiii MeTa1 (BelecTB0) MOKeT HAXO0AUThCS B YeThIpeX arperaTHbIX COCTOSTHUSAX:
ra3zoo0pa3HoMm, >KHIKOM, TBEPJOM H B BH/ie IIa3Mbl.
a) na
0) HeT
6. Cr1aB cJ1I03KHOE BeIecTBO, COCTOsIIIEeE 13
a) IByX 2JIEMEHTOB
0) Tpex 2IIEMEHTOB
B)aub
7. TunibI aTOMHBIX CBsI3€l
a) MOHHAsI
0) MOHHAsI, KOBaJICHTHAS
B) MOHHAs, KOBAJICHTHAS, METAJUTHYSCKAS
8. Cnoco0HOCTB nepeaaBaTh TEIJIOTY OT 00Js1ee HarpeThIX YacTei Tesla K MeHee HArpeThIM
a) TeTUIOEMKOCTD
0) TEemI0npPOBOIHOCTh
B) TEIJIOBOE PACIINPECHHE
9. PazpyuieHue MeTaJI0B BCJIeICTBHE XMMHYECKOT0 HJIU JI€eKTPOXUMHUYECKOT 0
B3aMMO/IeHCTBUS UX C BHELIHeH cpeaoi
a) KOppo3us
0) pacKuCIIeHHE

B) KpuCTalJIn3allnusl
10. Kakoii MeTaJj1J1 Ha3bIBaeTCsl YePHBIM?
a) Meb;
0) xene3o;
B) THTaH;
') MarHwii;
1) IIHK.
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Howmep OtBer Homep OtBer
BOIIpOCa BOIIpOCa
1 0 6 B
2 a 7 B
3 0 8 0
4 0 9 a
9) a 10 0

LUKANTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB HA TECTOBbIE BOIMNMPOCbI

- «3a4YTeHO», ecny TeCTMpoBaHue caaHo Ha 60 % u Gonee.
- «He 3a4yTeHo» - meHee 60 %.

3.1.2 CpeacTtBa ansA MHAMBMAYanv3auum BbiNOJIHEHUSA,
KOHTpons ¢mkcupoBaHHbIX Bugos BAPC

B xoge uaydyeHns aucumnnuHbl npeanaraeTcs BbINONHUTL PAA 3a4aHui B pamKax (oMKCMPOBaHHbIX
Buaos BAPC.Bce 3agaHns HanpaBneHbl Ha popmMupoBaHne yMeHun pabotatb CaMOCTOATENBHO,
OCMbICITEHHO O0TOMpaTb 1 0dhopMNSTL MaTepuar, pacnpeaensTb CBOE paboyee Bpemsi, paboTaTtb C
pasfiMyHbIMK TUMNaMn MaTepuanos.

TEMbIl PEQEPATOB
. OCHOBHbIE TUMbI KPUCTANIMYECKNX PELLETOK METANOB;
. OCHOBHbIE NpUMECK B MeTannax 1 BNUSIHUS UX Ha CBOWNCTBa MeTaIIoB;
. OcHOBHbIE CBOIMCTBA MeTannoB
. TexHonoruo Npon3BoaCcTBa CTanen, YyryHa, antoMuHua u Meau;
. DU3MKO-XMMUYECKME NPOLLECChl B JOMEHHbIX Meyvax;
. Cnoco6bl nony4yeHus OTNNBOK;
. llnTenHo-TexHONOrMYeCcKyo OCHACTKy 1 06opyaoBaHue;
. Bugbl coctaBoB 1 cBonctea hOpPMOBOYHbLIX CMECeN;
. TexHomnorno n3roToBrneHns NUTenHbIX POPM.
10. Uenb npoBegeHus TO;
11. MNpeBpalLLeHns npoTekatoLwme B MeTannax npu Harpese;
12. OcHoBHble Buabl TO;
13. Kakne ObIBaOT BUAbI OTXUra U ero HasHauyeHue;
14. B yeM CyLLLHOCTb HOpManu3auun 1 ee npeumyLLecTsa nepea OTKUIoM;
15. CnocoObl 3akanku;
16. Bugbl oTnycka u nx HasHayeHue;
17. OCHOBHbIE 3aKarno4vHble Cpefbl;
18. HasHaueHune XTO u aTankbl ee NpoBeaeHus;
19. OcHoBHble onepaumm XTO;
20. BnusaHue yrnepoga v NOCTOAHHbLIX NPUMECEN Ha Ka4ecTBO cTanu;
21. IlernpytoLime KOMNOHEHTbI B CNNiaBax «Xkeneso-yrnepoay;
22. KnaccudukaLmio 1 MapKnupoBKY YrinepoauCTbiX U NerMpoBaHHbIX CTanewu;
23. TpeboBaHus, NpeabsBnsieMble K KOHCTPYKLUMOHHLIM CTansMm;
24, CtpouTenbHble cTanu (06bLIKHOBEHHOIO KauecTBa M HU3KONENMPOBAHHLIE);
25. MawuHocTpouteneHble CcTanu, YrnepoaucTble, NErnpoBaHHble, LUeMeHTUpyemMble U  PecCOopHO-
NPY>XUHHbIE CTanu;
26. CneuymanbHble CTanu: LWAPUKOMOALUMMHUKOBLIE, XXApPOCTOMKME, XapOnpoyvHble, HEPXXaBELLME CTanu u
cnnaBbl;
27. Knaccudgukaumio YyryHos;
28. MapKnpOoBKy 4yryHOB, CTPYKTYPY U 06nacTb MPUMEHEHMWS YyTryHOB.
29. AntoMnHUIA, 1 ero cnnaebl, Knaccudukaums, MmapkupoBka, 0bnacTe NpUMMEHeHNs;
30. TutaH, MarHmMin n ux cnnaesol;
31. TeopeTuyeckne oCHOBbI CBApKMX NiaBfiEHNEM;
32. Buapbl TOKa npu cBapke;

OCOoONOODWN-=-
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33. Cnocolbl 3axuraHust gyru;
34. Knaccudukaumnsa BugoB cBapku;

LUKANA U KPUETEPUU OLLEHUBAHUA
- OUEHKa «3aymeHO» BbLICTABMSIETCS, €CnM OOyyaloWWiics BbIMOMHUN pedepaT, CMOr BCECTOPOHHE
pacKpbiTb TEOPETUYECKoe CoaepKaHne TeMbI.

- OleHKa «HEe 3a4YmeHo» BbICTaBNSAETCH, ecnu obydyalolMiAcs He BbINOMHUN pedbepaT U He cMor
BCECTOPOHHE PaCKPbITb TEOPETUYECKOE CodepKaHne TEMbI.

BOMPOCbI K KOHTPOJIbHbIOA PAGOTE Ne 1

Ne Bonpochl Ne Bonpochl Ne BapuaHTa Bonpochl
BapuaHTa BapuaHTta

1 1,52 10 10, 43 19 19, 34
2 2,51 11 11,42 20 20, 33

3 3,50 12 12,41 21 21,32
4 4,49 13 13, 40 22 22,31

5 5,48 14 14, 39 23 23,30

6 6, 47 15 15, 38 24 24, 29

7 7, 46 16 16, 37 25 25, 28

8 8,45 17 17, 36 26 26, 27

9 9,44 18 18, 35

4, Bbl‘-lepTVITe anarpamMmy  COCTOAHUA CUCTEMbl CBUHEL, — OJloBO. Onuwnte Bsammo,qeﬁcmme

KOMMOHEHTOB B XXMOKOM W TBEPAOM COCTOSIHUSIX. YKakuTe CTPYKTYpHble COCTaBnsiolne BO BCex obnacTtsx
avarpamMmbl coctosHus. OnpegenuTe KONMMYECTBEHHOE COOTHOLLEeHME das U NX XMMUYECKUA COCTaB B cepe-
AWHe TeMnepaTypHOro UHTepBarna nepBUYHONM KpucTannusauum cnnasa ¢ 10 % Sn.

5. BbluepTute guarpamMmmy COCTOSIHUS CUCTEMbI aniOMWHUA — repmanuin. Onuwinte B3anMoLencTBune
KOMMOHEHTOB B >XWOKOM W TBEPAOM COCTOSIHUSX. YKaXuUTe CTPYKTYpHble COCTaBnslliME BO BCEX OOnacTsx
avarpaMmMbl  cocTosiHusA. Onpegenunte KONMMYECTBEHHOE COOTHOLWEHMe a3 M WX XMMUYECKM COCTaB B
cepenvHe TeMnepaTypHOro nHTepearna nepBuYHoOM kpuctannmusauum cnnaea ¢ 10 % Ge.

6. BbluepTute gmarpamMmMy COCTOSIHUS CUCTEMbl anmtOMUHUN — KpeMHui. OnuwmnTe B3anMOAencTBue
KOMMOHEHTOB B XWOKOM U TBEPAOM COCTOSHMAX. YKaXuTe CTPYKTYpHble COCTaBMsLIMEe BO Bcex obnacTtax
avarpaMmMbl  cocTosiHusa. Onpegenute KONMMYECTBEHHOE COOTHOLWEHMe a3 M WX XMMUYECKM COCTaB B
cepenvHe TeMNepaTypHOro MHTepearna nepBuYHON Kpuctannmsauum cnnaea ¢ 10 % Si.

4 BbluepTuTe AmarpaMMy COCTOSIHUSI CUCTEMbl Medb — cepebpo. OnuwmnTe B3auMOAENCTBUE KOMMOHEHTOB B
XUOKOM U TBEPLAOM COCTOSIHUSIX. YKaXWUTe CTPYKTYpHbIE COCTaBMsHOLME BO BCEX 0OnacTsix Avarpammbl COCTOSIHUS.
Onpepennte KONMMYECTBEHHOE COOTHOLLEHME ha3 M UX XMMUYECKUIA COCTaB B CepeaMHe TeMnepaTypHOro nHTepsana
nepBuYHON kpucTannunsaumm cnnaea c 10 % Ag.

9. BblyepTuTe gmMarpammy COCTOSIHUSI CUCTEMbI BUCMYT — cypbma. OnuwmTe B3anMOAENCTBAE KOMMOHEHTOB B >XUAKOM
1 TBEPAOM COCTOSIHUSIX. YKaXuTe CTPYKTYpHbIE COCTaBMsoLLME BO BCcex obnactax guarpammel coctosiHus. Onpegenute
KONMMYECTBEHHOE COOTHOLWEHNe a3 M UX XMMUYECKUA COCTaB B CepefvHe TemnepaTypHOro vHTepBana nepBUYHON
kpuctannu3auuu cnnaea ¢ 10 % Sb.

10.BbluepTuTe AnarpaMmMmy COCTOSIHUSI CUCTEMbI Meab — HUKenb. OnuwmnTe B3anModencTBUE KOMMOHEHTOB B XUOKOM U
TBEPOOM COCTOSHUSAX. YKaXute CTPYKTYpHblE COCTaBrsALIME BO BCex obracTax gvarpammbel coctosHusa. Onpeagenute
KONMMYECTBEHHOE COOTHOLWIEHNEe a3 M UX XMMUYECKUA COCTaB B CepefvHe TemnepaTypHOro vHTepsana nepBUYHON
kpuctannmsauum cnnaea ¢ 10 % Ni.

11.Bbl4epTnTE AMarpammy COCTOSIHUSI CUCTEMbI KagMuii — UMHK. OnuwimTe B3aMOAEWCTBUE KOMMOHEHTOB B XXMOKOM U
TBEPOOM COCTOSIHUSIX. YKaXUTe CTPYKTYpHble COCTaBMsitoLne BO Bcex obnactax gnarpaMmbl cocTosiHus. Onpeaenute
KONMMYECTBEHHOE COOTHOLUEHWE ha3 M MUX XMMUYECKWUIA COCTaB B CepeauvHe TEMMEepaTypHOro MHTepBana NnepBUYHON
Kpuctannunsaumm cnnaea ¢ 10 % Zn.

12.BbluepTuTE AMArpamMmy COCTOSIHUSI CUCTEMbI antoMUHUA — Meab. OnuLmMTe B3aumMoaencTBue KOMMOHEHTOB B XUAKOM
1 TBEPAOM COCTOSIHUSIX. YKaXuUTe CTPYKTYpHbIE COCTaBMsOLME BO BCEX 06nacTsx guarpammbl coctosHus. Onpepenute
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Konn4yectBeHHoe COOTHOoLUueHune (*)33 M NX XMMUYECKUIA COCTaB B cepegnHe TemnepaTtypHOro MHTepBana I'IBpBVI‘-IHOVI

Kpuctannusaumm cnnasa ¢ 10 % Cwu.

9.BbluepTuTe gnarpamMmy COCTOSIHUS CUCTEMbI CBUHeL, — cypbMa. Onuwinte B3aMMogencTBME KOMMOHEHTOB B

XNAKOM M TBEpAOM COCTOAHUAX. YkaxuTte CTPYKTYPHble CoCTaBndawwmne BO BCeEX obnacTtax aounarpaMmbl COCTOAHUA.

OnpepennTte KONMYECTBEHHOE COOTHOLLEHWE (a3 U UX XMMUYECKUA COCTaB B cepeavHe TemnepaTypHOro MHTepBarna

nepeuyHON kpuctannusaumm cnnaea ¢ 10 % Sb.
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BblyepTuTe Anarpammy COCTOSIHUS CUCTEMbI ONTOBO — LIMHK. OnuMLLIMTE B3auMOAENCTBUE KOMMOHEHTOB B
XVWOKOM 1 TBEPOOM COCTOSIHUAX. YKaXuUTe CTPYKTYpPHbIE COCTaBMsHLME BO BCEX 0OnacTax gnarpammel
cocTtosiHna. OnpegenvTe KONMMYECTBEHHOE COOTHOLWLEHME a3 M UX XUMWYECKUI COCTaB B cCepeaviHe
TemnepaTypHOro MHTepBarna nepBu4HoON Kpuctannuaaumm crnasa ¢ 10 % Zn.

N3obpasnte pguarpammy COCTOSIHUSI CMMaBOB CUCTEMbl MeOb — HUKENb, MOCTPOUTE KPUBYHO
oxnaxgenust ans cnnaea ¢ 25 % Ni 1 npoaHanuaupyite ee ¢ NpUMEHeHVeM npasuna ¢as.

N3o6pasuTte anarpammy COCTOSIHMSA CMaBoOB CUCTEMbl Me[b — HUKENb, NOCTPONTE KPUBYIO OXMaXKOeHUs
ansa cnnaea ¢ 40 % Ni v npoBegute aHanms.

N3obpasute gmarpamMmy COCTOSIHMSA CMfaBOB CUCTEMbl Medb — Hukenb. Onpegenute coctaB U
KONnmMyecTBeHHOe CooTHoLeHne a3 crnnasa ¢ 30 % Ni npu Temnepatype 1200 °C.

N3obpasute AOmarpamMMmy COCTOSHUS CMMaBOB CUCTEMbI CBUHEL — cypbma. [locTponte KpuByto
oxnaxgenus cnnasa ¢ 50 % Sb n npoaHanuanpyinTe ee ¢ npUMMeHeHnem npaswuna das.

M3obpa3nte guarpamMmy COCTOSIHUSI CMaBOB CUCTEMbI CBUMHEL, — cypbma. Onpefnenute coctaB U
KONMMYeCTBEHHOE COOTHOLLEHWe has cnnasa ¢ 60 % Sb npu TemnepaTtype 350 °C.

N30bpa3nte avarpammy COCTOSIHUS CMaBOB CUCTEMbI aliOMWHUA — MefOb, MOCTPOWTE KPUBYIO
oxnaxgenusi ans crnnaea ¢ 4 % Cu 1 npoaHanuaupynTe ee ¢ NPUMEHEHMEM Npasuna ¢as.

M3o0bpasnte gmnarpammy COCTOSIHWMS CMMaBOB CUCTEMblI altOMUHUA — KPEMHWIA, MOCTPONTE KPUBYHO
oxnaxaeHusi ans cnnaea ¢ 8 % Si M NnpoaHanuaupyiTe ee C NPUMEHEHMEM NMpaBuna ¢as.

BbluepTuTe anarpammy COCTOSIHWUIA Xxerne3o-ueMeHTUT. OnuwmnTe as3oBble NpeBpaLleHns 1 NoCTponTe
KpVBYIO OXraaeHus B vHTepBane Temnepatyp ot 1600 go 0°C (c mpumeHeHvem npasuna ¢as) ans
cnnaea, cogepxauwero 0,16% C. ana 3aganHoro cnnaea npu Temnepatype 1515°C. Onpepenutb
cocTaB has, To eCTb NPOLEHTHOE codepXKaHue yrnepoaa B pasax; KOnm4ecTBEHHOE COOTHOLLEHWE (has.
Wcnonb3ys AnarpaMMy COCTOSIHUI, Xene3o-UeMEHTUT U y4nTbiBas NpeBpalleHns, npoucxoasiime B
cTanu Y8 npw MOrHOW 3akarnke M HW3KOM OTMyCKe, YKaXuTe TemnepaTypy 3akanku, OXnaKaaroLyto
cpegy v TemnepaTypy oTnycka. OnuwuTe asoBble NpeBpalleHusi, Npoucxoasine B cTanu npu
3aKkanke W HW3KOM oTnycke. [lpvBeauTe 3HaveHWe TBEpPOOCTM CTanu, MNocMe Kaxaoro Buaa
TepmMoobpaboTku. OnunTe AaHHY0 MapKy cTanu.

BblyepTuTe AMarpammy COCTOSIHWI XKene3o-LeMeHTUT. Onuwnte dasoBble NPEBPALLEHNSt U NOCTPONTE
KPVBYIO HarpeBaHusi B uHTepBane Temnepatyp ot 0 go 1600 °C (c npumeHeHvem npasuna ¢as) ans
cnnaea, copepxawero 0,3% C. Beibepute ansa 3agaHHoro cnnaea noOylo Temnepatypy Mexay
NVHUSMU NUKBKUAYC 1 conupyc. OnpeaennTb cocTaB a3, TO eCTb NPOLEHTHOE coAepXKaHue yrnepoaa B
hasax; KonM4ecTBeHHOe COOTHOLLEHNE has.

Wcnonb3ys anarpaMMy COCTOSIHUI, XEne3o-UeMEHTUT W y4MTbiBas NpeBpalleHusi, npoucxosiive B
ctann 70 npu NOMHOWM 3akarnke u cpegHeM OTMyCKe, YKaXuTe TemnepaTtypy 3akarku, OXraxaaloLlyto
cpedy 1 TemnepaTypy cpeaHero oTnycka. [NpuBegnTe mexaHuyeckue CBOMCTBA CTanu Mocrne Kaxgoro
BMAa TepmoobpaboTku. OnuwwnTe AaHHY0 MapKy cTanw.

BbluepTTe aMarpamMmy COCTOSIHUI Xenes3o-LeMeHTUT. Onuwmnte dasoBble NPEBPALLEHNSt U NOCTPONTE
KPUBYIO oXnaxaeHus B uHtepsane temnepatyp ot 1600 go 0 °C (c npumeHeHnem npasuna ¢as) ans
cnnasa, cogepxatero 0,5% C. [ina 3agaHHoro cnnasa npu temnepartype 1475°C onpegenntb cocTtas
a3, To ecTb NPOLIEHTHOE COAEPKaHMe yrnepoaa B hasax; KoNMYeCTBEHHOE COOTHOLLEHNE (ha3s.
VMcnonb3yss AnarpaMMy COCTOSIHUIA, >XENe30-LeMEHTUT U y4MTbiBas NpPeBpaLLEHusi, Npoucxoasiine B
ctann 40 npu nepekpucTann3aumMoHHOM OTXWre yKaxute TemnepaTypy HarpeBa MW YCMoBuUS
oxnaxgeHus. OnvwuTe asoBble NpeBpalleHns, npovcxogdwme B ctanu npu omkure. [NpuBegute
XapakTepUCTUKN U3MEHEHMS MEXaHNYEeCKNX CBONCTB. OnuwLnTe AaHHY0 MapKy cTanw.

BblyepTuTe AMarpammy COCTOSIHUI Xeneso-ueMeHTUT. Onuwnte dasoBble NPEBPAaLLEHNst U MOCTPONTE
KPVBYIO HarpeBaHus B uHTepBane Temnepatyp ot 0 go 1600°C (c npvmeHeHneM npasun ¢as) ans
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cnnaea, copepxauwero 0,8% C. [Ona 3agaHHOro cnnaBa ONpenenute MpoLEHTHOE codepX)aHue
yrnepoga B dasax npu Temnepatype 700°C.

Mcnonb3ys AnarpamMmy COCTOSHWUIA Xeneso-LUeMEHTUT W yuuTbiBas NpeBpalleHus, Npoucxopsiime B
ctanu 45 npu HopManusauuu, ykaxuTe TemnepaTypy Harpesa W ycrnosus oxnaxgeHus. Onuvwute
dasoBble nNpeBpalleHns, MNPOUCXOAsAWMe B CTanu nNpu HopManusauuoHHoM oTxure. [lpueeguTe
XapakTepUCTVKN MeXaHW4eCKUX CBOMCTB cTanu nocrne TepMoobpaboTku. OnuwimTe OaHHy Mapky
cTanw.

BblyepTTe AMarpammy COCTOSIHUI Xeneso-ueMeHTUT. Onuwnte da3oBble NPEBPALLEHUS U MOCTPONTE
KPVBYIO OXNaxaeHus B uHTepBane temnepatyp ot 1600 go 0°C (c npumeHeHvem npasun ¢as) ans
cnnaea, copepxauwero 1,0% C. [Ona 3agaHHOro cnnaBa OMNpefenute MpoLEHTHOE coAepXaHue
yrnepoga B da3sax; KonM4ecTBeHHOE COOTHOLLEHMe has.

VMcnonb3ys gmarpamMmy COCTOSHUIA Xenes3o-LUeMEHTUT W yuuTbiBas NpeBpalleHusi, Npoucxogsiive B
ctann Y10 npu HenomHow 3akanke U HW3KOM OTMNyCKe, YKaxuTe TemnepaTtypy 3akanku npu HU3KOM
otnycke. Onuwmnte asosble NpeBpalleHns, npoucxoadwme B ctany B npoueccax TepMoobpaboTok.
OnvwunTte Mapky ctanu ¢ npyBeAeHVeM 3HavYeHVs TBEPAOCTM NOCne Kaxaoro Bmaa TepmoobpaboTku.
BbluepTuTe anarpammy COCTOSIHWUIA Xerne3o-ueMeHTUT. OnuwmnTe as3oBble NpeBpaLleHns 1 NoCTponTe
KpVBYIO HarpeBaHus B MHTepsane Temnepatyp ot 0 go 1600°C (c npumeHeHmem npasun ¢as) And
cnnaea, cogepxawero 1,8% C. Ons 3agaHHoro cnnaea npu Temnepatype 1350°C onpepenute
NPOLEHTHOE CoAepXaHne yrnepoaa B hasax; KONMYeCTBEHHOE COOTHOLLEHME da3s.

VMcnonb3yss gmarpamMmy COCTOSIHUIA XKeneso-LUeMEHTUT U yuuTbiBas NpeBpalleHusi, Npoucxogsiive B
ctanu 50 npy MONHOWM 3aKarnke W BbICOKOM OTMYCKe, YKaXuTe TemnepaTtypy 3akarku, OXNaxaaloLlyo
cpefy, CKOpOCTb OXMaXOEHUsS WU TemrepaTypy HarpeBa npu BbICOKOM oTnycke. OnuwmuTe ¢hasoBble
npeBpalleHns, npoucxoadlime B cTanuM B npoueccax Tepmoobpabotok. [MpuBegnte 3HauveHus
TBEPOOCTU CTanu nocrne TepmoobpaboTku. OnuwnTe AaHHy MapKy cTanu.

BbluepTuTe anarpammy COCTOSIHWUIA Xxerne3o-ueMeHTUT. OnuwmnTe as3oBble NpeBpaLleHns 1 NoCTponTe
KpVBYIO OXraaeHus B vHTepBane Temnepatyp ot 1600 go 0°C (c mpumeHeHvem npasuna ¢as) ans
cnnaea, cogepxawero 1,5% C. [Ons 3agaHHOro cnnaea onpeaennte MNpOLEHTHOE COoAepXaHue
yrnepoga B pasax, Konim4yecTBo aycteHuTa n oobem xuakon ¢asel npy Temnepatype 1400°C.
Wcnonb3ys AmarpaMMmy COCTOSHWIA >Xene3o-LeMEHTUT M yu4nTbiBas npeBpaweHna B crtanu 85 npwm
HOpManusaumu, YyKaxuTe TemnepaTypy HarpeBa M ycnosus oxnaxaenuns. Onuwurte dasosbie
npespaLLeHunsi, NpoMcxoasaLimne B cTanu npu HopManm3aLmoHHOM OTXXWUre C MpUBEAEHNEM MEXaHNYECKNX
cBoucTB. ONnLwMTE MapKy cTanu.

BblyepTuTe AMarpammy COCTOSIHUI Xeneso-LeMeHTUT. Onuwnte dasoBble NPEBPALLEHNSt U NOCTPONTE
KpVBYIO HarpeBaHusi B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHvem npasuna ¢as) ans
cnnaea, cogepxatiero 2% C. [Ins 3agaHHoro cnnaea onpegenvTe NpoLeHTHOE coaepXaHve yrrnepoaa
B haszax, Konm4ecTBo aycTeHuTa n o6bem xunakown dassl npu temnepatype 1300°C.

Wcnonb3ys AnarpaMMy COCTOSHUIA >Kene3o-LeMEHTUT M yunTbiBas npespaweHna B crtanu 20 npwu
pPeKpUCTannn3auroHHOM OTXUre, yKaxuTe TemnepaTypy HarpeBa W ycrnosus oxnaxgaenus. Onuwwute
¢asoBble NpeBpaLLeHns, NPoMcxXoasLme B CTanM U U3MEHeHVWe CBOWCTB ee npu TepmoobpaboTke, a
TaKKe ONULINTE AaHHYI0 MapKy cTanw.

BbluepTuTe anarpammy COCTOSIHWUIA Xerne3o-UueMeHTUT. OnuwmnTe as3oBblie NpeBpaLleHns 1 NoCTponTe
KPUBYID OXnaxaeHus B MHTepBarne Temnepatyp oT 1600 go 0°C (c npumeHeHuem npasuna ¢as) ans
cnnasa, cogepxauwero 2,3 % C. [Ona 3agaHHoro cnnasa npu TemnepaTtype 1200°C onpegenute
NPOLEHTHOE cofiepXaHue yrnepoaa B hasax, KONMYEeCTBEHHOE COOTHOLLEHME dha3s.

Mcnonb3yss guarpamMmy COCTOSIHUIA XKenes3o-LUeMEHTUT U yuuTbiBasi NpeBpalleHusi, Npoucxogsiive B
3aKaneHHoW CTanu Co CTPYKTYPO MapTEHCUT U OCTATOYHbIA ayCTEHUT NPU HU3KOM, CPELHEM U BbICOKOM
OTNycKe, YKaxuTe TemnepaTypy HarpeBa Mpu pasHblx Bugax otnycka. Onuwwute ¢asoBble
npespaLLeHunsi, TpoMcxoasLune B 3aKaneHHON cTanu npu HA3KOM, CPEAHEM U BbICOKOM OTMYCKe, a Takke
N3MEeHeHne MexaHN4eCKnx CBOMCTB.

BblyepTuTe AMarpammy COCTOSIHUI Xerne3o-LeMeHTUT. Onuwnte dasoBble NPEeBPAaLLEHNst U MOCTPONTE
KpVBYIO HarpeBaHus B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHvem npasuna ¢as) ans
cnnaeBa copepxauwero 2,5 % C. BbibepuTe Aona 3agaHHOro cnnaea nobylo TemnepaTtypy Mexay
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NHUSMU NukBKuayc n conuayc. Onpegennte coctae das, To eCTb NPOLEHTHOE coaepaHue yrnepoaa B
baszax; KONMYECTBEHHOE COOTHOLLEHNE has.

Mcnonb3ysa amarpammy COCTOSIHUM JKerne3o-LUeMeHTUT U Yyd4uTbiBas MpeBpalleHusi, npoucxogsiine B
ctanu Y8 npu cheponamsnpyoLieM OTXUre, YKaXute TemnepaTtypy HarpeBa M YCIroBUS OXMaXOeHUs.
OnvwuTe pasoBble npeBpalleHus, npoucxoasawme B crtanu npu omxure. Onuwwnte cranb Y8 c
npuMBeAeHNEM XapaKTEPUCTUK MEXaHNYECKNX CBONCTB Nocrne TepmoobpaboTku.

BblyepTTe AMarpammy COCTOSIHUI Xeneso-ueMeHTUT. Onuwnte dasoBble NPEBPALLEHNST U MOCTPONTE
KPVBYIO OXrnaxaeHusi B MHTepBane Temnepatyp ot 1600 go 0°C (c nmpumeHeHuem npasuna ¢as) ans
cnnasa cogepxatlero 3 % C. [ing 3agaHHOro cnnaea onpegenvTte NpoueHTHOe coaepaHue yrnepoaa
B hasax npu Temnepatype 1000°C.

Yrnepoguctble ctanu 35 n Y8 nocne 3akanku u HW3KOro oTrnycka umetoT TBepaocTb: nepsast HRC 50,
BTopas HRC 60. Wcnonb3ys anarpamMMmy COCTOSIHUIA >KENe30-LUeMEHTUT U yuuTbiBad NpeBpaLLEeHus,
npoucxogsiime B cTansax onuwmte dasoBble MpeBpalleHnss U oBbsACHUTE nodvemy cTanb Mapku Y8
umeeT 60nbLUYO TBEPAOCTb, YeM cTanb 35.

BbluepTuTe anarpammy COCTOSIHWUIA Xerne3o-ueMeHTUT. OnuwmnTe as3oBble NpeBpaLleHns 1 NoCTponTe
KpVBYIO HarpeBaHus B uHTepsane temnepatyp ot 0 go 1600°C (c npumeHeHvem npasuna ¢as) Ans
cnnaea, cogepxawlero 3,5 % C. [Ina 3agaHHoro cnnaea npu Temnepatype 1150°C, onpegenute coctas
a3, To ecTb NPOLIEHTHOE COAepKaHme yrrnepoaa B dhasax; KonmyeCTBEHHOe COOTHOLIeHMe has.

Mocne 3akanku yrnepoaMcTon CTanm CO CKOPOCTbI0 OXMaXKAEHUS Bbille KpUTUYECKoW, Bbina nomnyyeHa
CTPYKTypa, coctosilas u3 depputa n mapTeHcuTa. [MpoBeauTe Ha OmarpaMMe COCTOSHWUIA Keneso-
LEMEHTUT OpAMHaTy, COOTBETCTBYIOLLY COCTaBy 3aJaHHOM CTamnu, YKaXuTe MPUHSTYI0 B OaHHOM
cnyyae TemnepaTypy HarpeBa Mnof 3akasnky U onuiinte ¢a3oBble NpeBpaLleHuns, KOTOpble COBEpPLUANUCH
B CTanu npuv Harpese 1 oxnaxaeHuun. Kak Ha3biBaeTcst Takon BMA, 3aKanku?

BblyepTuTe AMarpamMmy COCTOSIHUI Xene3o-LeMeHTUT. Onuwnte dasoBble NPEBPALLEHNSt U NOCTPONTE
KpVBYIO OXnaxgeHus B MHTepBane Temnepatyp ot 1600 go 0°C (c nmpumeHeHnem npasuna ¢as) ans
cnnasa, cogepxatlero 4 % C. BeibepuTte ans 3agaHHoro crnasa nobyo TemnepaTtypy Mexay nmHUaMm
nuksmayc u conmpyc. OnpegenuTe coctas has, TO €CTb MPOLIEHTHOE COAepXaHve yrnepoaa B dasax;
KOMMYECTBEHHOE COOTHOLLIEHME (hasax; KOMYeCcTBEHHOE COOTHOLLEeHMe das.

W3penve un3 cpegHeyrnepoavcTo CTanmu nocne OoThmycka WMMeeT TBepAoCTb Gonee Huskyl, 4em
NpeayCMOTPEHO TEXHOMNOrMYEeCcKMMM ycrioBusiMM. Yem BbI3BaH 3TOT AedekT, U Kak MOXHO ero
ncnpaBuTb?

BblyepTuTe AMarpammy COCTOSIHUI Xenes3o-LeMeHTUT. Onuwnte dasoBble NPEBPALLEHNSt U NOCTPONTE
KpVBYIO HarpeBaHusi B uHTepBane temnepatyp oT 0 go 1600°C (c npumeHeHvem npasuna ¢as) ans
cnnaea, copepxawero 4,3 % C. [Ona 3agaHHOro cnnaBa onpedenqTe MPOLEHTHOE coaepaHue
yrnepoga B dasax npu Temnepatype 1147°C.

PexyLwnii uHcTpymeHT 13 ctanu Y11 6bin neperpet npu 3akanke. Yem BpeaeH neperpeB v Kak MOXHO
UCNpaBuTb 3TOT AedeKT, a TaKkKe ONULLMTE OAHHY Mapky cTanu.

BbluepTuTe anarpammy COCTOSIHWUI Xerne3o-UueMeHTUT. OnuwmnTe as3oBblie NpeBpaLleHns 1 NOCTponTe
KPVBYID OXnaxaeHus B MHTepBarne Temnepatyp oT 1600 go 0°C (c npumeHeHuem npasuna ¢as) ans
cnnaea, cogepxauiero 5 % C. [1na 3agaHHOro cnnaea onpegenvTe NpoLEeHTHOe coaepaHue yrnepoaa
B ¢pasax npu temnepartype 1000°C.

CpenHeyrnepoamncTylo ctanb, HarpeTylo A0 ONTMMarbHOW TemnepaTypbl, OXMaXgann CO CKOPOCThIO,
MEHbLLE KPUTUYECKOW CKOPOCTWU 3akanku. [pu 3ToMm nonyyYeHa TBEPAOCTb HWXE, YeM MpeayCMOTPEHO
TEXHUYECKUMU YCINOBUAMU. YeM Bbi3BaH 3TOT AedEKT 1 Kak MOXHO €ro UcnpasuTb?

BbluepTTe aMarpamMmy COCTOSIHUI Xene3o-LeMeHTUT. Onuwnte dasoBble NPEBPALLEHNSt U NOCTPONTE
KPUBYIO OxnaxpaeHus B MHTepBarne Temnepatyp oT 1600 go 0°C (c npumeHeHuem npasuna ¢as) ans
cnnaea, coaepxatlero 6 % C. [Ins 3agaHHOro cnnaea onpegenuTe NpoUeHTHOE codepXkaHue yrnepoaa
B ¢pasax npu TemnepaTtype 800°C.

BbluepTuTe anarpammy COCTOSIHWUIA Xerne3o-UueMeHTUT. OnuwmnTe das3oBblie NpeBpaLleHns 1 NOCTponTe
KpVBYIO HarpeBaHus B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHvem npasuna ¢as) ans
cnnaea, cogepxawero 6,5 % C. BbibepuTe ans 3agaHHoro cnnaea noOyk TemnepaTtypy Mexagy
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NHUSIMU NUKBKUAycC n conuayc. OnpeaenvTe coctas (a3, TO eCTb NPOLEHTHOE CcoepXKaHUe yrnepoaa B
baszax; KONMYECTBEHHOE COOTHOLLEHNE has.

94. BbluepTuTe AmarpaMmmy U30TEPMMYECKOro NpeBpalleHns aycTeHuTa Ansa ctanu Y8, HaHecuTe Ha Hee
KpVBYIO pexuma TepMuyeckon obpaboTku, obecneumsatoLlent nonydeHne teepgoctn HB1600. Ykaxute
KaK 9TOT PEXUM Ha3blBaeTCs 1 onuwnTe hasosble NpeBpaLLeHns, MPONCXOASLLME B CTamnu.

95. BbluepTuTe guarpaMmmMmy COCTOSIHUI Xene3o-uemeHTuT. OnuwnTte gasoBble NpeBpaLleHns u NocTponTe
KpVBYIO HarpeBaHusi B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHvem npaswuna ¢as) ans
cnnaea, copepxawero 4,8 % C. [Ona 3agaHHOro cnnaBa onpegenqTe MPOLEHTHOE coaepaHue
yrnepoga B hasax, KonnyecTBo LieMeHTUTa 1 06BbEeM Xuakon asbl Npy TemnepaTtype nexailen mexagy
TNMHUSIMU NIUKBUAYC M CONMAYC.

96. BbluepTuTe gmarpamMmy U30TEPMMWYECKOro NpeBpalleHns aycTeHuTa Ond ctanu Y8, HaHecuTe Ha Hee
KPVBYIO pexunma TepMmudeckon obpaboTku, obecnedmBatoien nonyyerHme teepgoctn HRCS55. Ykaxute,
KaK 9TOT PEXUM Ha3blBaeTCs, 1 onunTe hasoBbie NpeBpaLLeHus, NPoMcxoasaLumne B cTanu.

BOMPOCbI K KOHTPOJIbHbIOA PABOTE Ne 2

BapuaHT Ne 1

1. Jetanu mawuH u3 ctann 40 3akaneHbl: oOgHW - ¢ TemnepaTypbl 760 °c, apyrvue - ¢ Temneparypsbl
840 °C. YkaxuTe npaBumbHbIi PeXUM 3aKarku, UCMOMb3ys AuarpaMMy xeneso-LeMeHTUT. Kakue 13 AaHHbIX
aetanen umetotT 6onee BbICOKYO TBEPOOCTb M MyylluMe 3KCnyaTauMoHHble xapaktepuctuku. MNMpegnoxuire
BWA OTMyCKa NPUMEHUMbIV ANS JaHHOW cTanw.

2. lns n3roToBneHus paga getanen camoneta BbibpaH cnnae [16. Onuwute coctaB cnnasa, Pexum
YNpoYHALWENn Tepmuyeckor 06paboTkm ©  nonydaemyd  MUKPOCTPYKTypy. Onuwmte npouecchl,
npoTekatoLme npu TepmoobpaboTke.

3. Ona M3ydeHus pexyLimx CBOMCTB UHCTPYMeHTa 13 ctanu P12 HasHauuTb TEPMUYECKYI0 Y XUMUKO-
TepMmuyeckyto 0bpaboTky. [atb obocHoBaHWe nocnegHen obpaboTke. OnuwmTe TexHonorumw obpaboTky,
MapKy CTanu, U MUKPOCTPYKTYPY WHCTpymeHTa. [lpvBeguTe 3HavyeHMe TBEPAOCTU MHCTPYMEHTa nocre
0bpaboTok.

4. Ina v3roToBneHus NpyxuHbl BbibpaHa cTane 60C2XDA. Paclumdpynte mapky ctanu, obbAcHuTe
BMUSHWE TNErnpylowux 9SMeEMEHTOB U  OnuwuTe BRMsHWE o00paboTku. [lpuBeanTe XxapakTepucTUKM
MeXaHWYECKMX CBOWCTB CTasu.

BapuaHT Ne 2

1. Mpwn npoBegeHUn TepmMuyeckon obpaboTKku Bana, M3roTOBMIEHHOIO U3 ctanu 45, Obina BbINOHEHA
3akanka ¢ 760 °C. MpaBunbHO nu Obina BbiOpaHa Temnepatypa 3akanku? OBGOCHyMTe CBOE peLleHue.
KakoBa cTpykTypa Bana nocne gaHHon TepMmoodpaboTku.

2. nsi M3roToBneHMs MOCTOSIHHbIX MarHuToB ucnonb3dyeTtca cnnae FOHOK40T8A: a) pacwwudpyrite
COCTaB W onpefennTe, K Kakom rpyrnne OTHOCUTBLCS AaHHbIA ChfaB no HasHavyeHuto; 6) o0bACHUTE BRMsSIHUE
NernpoBaHnsa Ha CBOWCTBA CMNMaBa; B) YKaXUTe OCHOBHbIE CBOWCTBA W TpeboBaHWs, npeabsiBrsiemMble K
crnnaey.

3. Onga narotoBneHus getanen nytem rnybokon BbITSKKM npumeHsieTcs natyHb J190. Pacwudppynte
COCTaB, Has3Ha4ybTE PEXMM MPOMEXYTOYHON TepMUYeckon o6paboTku, NPUMEHSIEMON MeXOY OTAENbHLIMU
onepauusamm BbITsXKKU. OBOCHYINTE BbIOPaHHbIN PEXUM U MPUBEAMTE MEXaHMYECKMEe CBONCTBA CrnnaBsa.

4. [Ina ynyyleHns pexyLinmx CBOMCTB MHCTPYMeEHTa 13 ctanu P18 HasHauuTb TEpMUYECKYO U XUMUKO-
Tepmuyeckyto obpaboTky. [ns obocHoBaHWsS nocregHen obpaboTkM onucaTb TEXHOMOIMIO NpoLiecca, MapKy
cTanu n MUKpOCTPYKTYpYy. MNMpuBegunTe 3HavyeHWe TBEPAOCTU MHCTPYMEHTA nocrie obpaboTok.

BapuaHT Ne 3

1. MeTunkun n3 ctanu Y10A 3akaneHbl: 04HU - ¢ TeMmnepaTypbl 760 °c, apyrue - ¢ Temnepatypbl 840 °c.
Vcnonb3yss guarpammy >Xeneso-LeMEHTUT, YKaXuTe MpaBuilbHbIA pexuM 3akanku. Kakon wu3s aTtux
MHCTpyMeHTOB ByaeT mMeTb Gonee BbICOKYHD TBEPOOCTb M M3HOCOCTOMKOCTb, @ COOTBETCTBEHHO Iydllue
3KCMyaTauMoOHHbIE XapaKTEPUCTUKK, NPEANIOXUTE BUA OTNYCKA ANs JaHHOW cTanu.

2. [insa o6bLwmBKM camorneToB ncnosnb3yetcs cnnae BT6. MNpuBeguTe XMMUYECKUn COCTaB CriaBa, PeXum
YMNPOYHAOLWEN TepMUYecKon oOpaboTkM u nonyvyaemylo Mnpu 3TOM CTpykTypy. Onuwute npouecchl,
npoTekawLLme Npu TepmMmnyeckorn obpaboTke.
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3. Konenuyatble Banbl oTnuBaloT M3 4YyryHa Mmapkum BY70-3. Pacwwudpynte mapky U onuwute
nony4eHve.

4. [Ona wnsrotoBneHus petanu BbibpaH cnnas [16. pacwudpyinte ero cocrtas, OMULLUTE KaKUM
cnocobom Npom3BoANTCH YNPOYHEHME CMNaBa M YKaXKUTe XapakTePUCTUKN MEeXaHUYECKUX CBOVCTB.

BapuaHT Ne 4

1. OB6bACHUTE NPUYNHBI BO3HUKHOBEHUS HanpshXeHUn npu 3akanke. Kakve gedekTbl MOryT BO3HUKHYTb
npu atom? Kaknum o6paszom MOXHO NpeaoTBpaTnTe obpa3oBaHUe 3aKanoOYHbIX TPELUH?

2. Ona wn3rotoBneHus pgeTanen, NpUMEHSIEMbIX B CYOOCTPOeHuM, BblOpaH cnnaB BpAMu10-2: a)
pacwudpynTe coctaB M ONpeaenuTe, K Kakon rpynne OTHOCUTCSA OaHHbIA cnnas; 6) yKaXuTe OCHOBHblE
cBovicTBa 1 TpeboBaHus, NpeabsBNseMbIe K Cnnasy.

3. Ha nsgenusx ua ctann 35XMIKOA TpebyeTcs nony4nmTb NMOBEPXHOCTHbLIN CrOW BbICOKOW TBEPOOCTMU.
O6ocHynTe BLIOOP MeToda XMMUKO-TepMmudeckon obpaboTku. OnuwnTe TexHororMi o6paboTkn, MapKy
cTanu n CTpyKTypy nsgenun nocne obpaboTku.

4. Ins narotoBrieHus peccop BbibpaHa ctanb 70C3. Pacwndgpyinte ee coctas, yKaxnute rpynny cranu
MO Ha3HAYEHMIO, OMULUNTE BMWSHME §NErMpylLwero 3MneMeHTa U MexaHU4eckMe CBOMWCTBa Mocrne
Tepmunyeckon obpaboTku.

BapuaHT Ne 5

1. B npouecce ropsden KOBKM CTanbHas AeTarnb Xpynko paspyliumnacbk. B yem BO3mMOXHas npudvHa
paspyLeHuna? Kak npegorspatuTb 3TOT BMA Gpaka?

2. B kayecTtBe MaTepuana anst u3rotosneHnss memopat BobibpaH cnnae bpb2: a) pacwudpyinte coctas
M onpegenqTe, K KakoW rpynne OTHOCWUTCHA AaHHbl chnas; 6) HasHaubTe TepMuudeckylo obpaboTky; B)
onuLMTe MUKPOCTPYKTYPY M CBOWCTBA cnnasa.

3. B kavectBe Martepuana And OTBETCTBEHHbIX MOALWMMHWKOB CKONbXeHus BblbpaH crnas BpC30.
PacwundpyiiTe cocTaB, yKaxuTe OCHOBHble CBOWCTBa M TpeboBaHWs, NpeabsBhseMble K cnnaBam 3TON
rpynnbl.

4. Ha kynadkax m3 ctanm 10 TpebyeTcs nony4utb MNOBEPXHOCTHBLIN CIOW BbICOKOW TBEPAOCTMU.
O6GocHynTe BbIOOP MeToda XMMUKO-TepMuyeckon o6paboTkn. OnuwimTe TexHomnornio obpaboTkn, Mapky
cTanu n CTpyKTypy nagenumn nocne obpaboTku.

BapuaHT Ne 6

1. OnnwunTe MexaHuaMmbl 6EMHUTHOrO npeBpalleHnsi. CpaBHUTE MUKPOCTPYKTYPY BEPXHENO U HUXHErO
0OenHUTOB.

2. Ina n3roToBneHus getanen B aBMacTpoeHuu mcnonb3yetca cnnae MJI15: a) pacwudpynte cocrtas
cnnasa; 6) ykaxute cnocob W3roToBRNeHUs pfetanen Wu3 [AaHHOro ChnraBa; B) YKaXuTe BO3MOXHYHO
TepmMooOpaboTKy; r) onUWNTE MEXAHNYECKME CBOWCTBA CriaBa.

3. [nsa nsrotoBneHnss MeETYMKOB BblibpaHa cTanb P9. Paclwundpyinte mapky, ykaxute rpynny cranv no
HasHa4YeHuto, oNULINTE BNUSIHUE NETNPYIOLLErO 3NIEMEHTA U CBONCTBA MHCTPYMEHTA.

4. B kayecTBe MaTepuana Ans BKNagblllen OTBETCTBEHHbIX NOALIMMHMKOB CKOMbXEHMS BblIOpaH crnnas
B83. Pacwmndpynte coctas, onuINTE MUKPOCTPYKTYPY U YKaXKUTE OCHOBHblE TpeboBaHus, NpeabsaBnsiemMble
kK babbutam.

BapuaHT Ne 7

1. CTanbHOM pblyar y 3KckaBaTopa criomasnics B MOPO3Hyl0 norogy. B 4yem MoxeT OblTb npuynHa
NMONomMKn?

2. KpaTko W3NoXute OCHOBbI TEPMUYECKON OOPabOTKM antOMUHMEBLIX CIMAaBOB B MPUMEHEHUN K
NPOMBbILLITIEHHOMY CMJiaBy AOPartoMUH. YKaXnTe CoCTaB YNpOYHsoWmMX das, obpasytomxcsa npu ctapeHmm
atopantomuHa. CpaBHUTE pes3ynbTaTbl, NoflydYaemble MOcfie eCTeCTBEHHOr0 U MCKYCCTBEHHOIO CTapeHus,
OTMETVB NPeuMyLLEeCTBA U HEAOCTaTKN KaXXaoW N3 aTux o6paboTok.
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3. Ha 3ybuatbix konecax u3 crtann 15X® TpebyeTca nomyynTb MNOBEPXHOCTHbLIA CrIOW BbICOKON
TBEepaocTn. OBoCHyMTE BLIOOP METOOA XMMUKO-TEPMUYECKO 06paboTkn. OnnwnTe TeXHONOMM0 06paboTku,
MapKy CTanu n MUKPOCTPYKTYpY. INpuBeCTM 3Ha4YeHns TBEpAOCTM N3aenumn nocrne o6paboTku.

4. [Insi M3roToBrfeHMs WTaMnoB BbibpaHa ctanb 50XHM. Pacwundpyiite ee coctas, ykaxute rpynny
CTanu Mo Ha3Ha4YeHWIo, ONULUNTE BIIUSHME FErnpylLLEero aremMeHTa M MexaHu4eckne CBOWCTBa nocre
TepMmyeckom obpaboTku.

BapuaHT Ne 8

1. Crane 60 noaeepranacb 3akanke ¢ TemnepaTypbl 760 °C u 840°C. OnuwwnTe npeBpaLLeHUs,
npovcxogsline npu AaHHbIX pexumax 3akanku. YKaxuTe, kakue obpasytoTcs CTPYKTypbl, U OOBbACHUTE
NPUYUHBI NONYYEHUsT ATUX CTPYKTYp. Kakowm pexum 3akanku crnegyet NpUMEeHuTb K gaHHon ctanun? Kakon
BV OTNyCKa cnefyeT peKkoMeHAoBaTb AN NOMy4YEeHUs BbICOKUX YMPYrUX XapakTepucTuk?

2. [Ons wusroToBneHws pAetanen, nonyvaembix rnybokon wTamnoBkon, BbibpaH cnnas J170: a)
paclwmndpynTe COCTaB U yKaXXuTe MexaHu4eckme cBONCTBa; 6) onpeaenute, K Kakon rpynmne OTHOCUTbLCS.

3. [Ina oTnmMBOK CroXXHOW ¢opmbl ucnonb3dyeTcs 6poHsa Bbp010d1. Ykaxute cocTaB TepMMUYECKYHO
06paboTKy ANA CHATUS BHYTPEHHUX HanpsXeHun. Onuwnte BAUSIHUE NErNpYoLLMX 3NIEMEHTOB, CTPYKTYPY U
CBOWICTBa cnraBa.

4. Ha wectepHn n3 ctanm 12XH3A TpebyeTcss Nony4ntb NOBEPXHOCTHLIN CION BLICOKOW TBEPOOCTMU.
Harite obocHoBaHve BblIbOpa MeToaa XMMMUKO-TEPMUYECKON 06paboTKn, ONULIMTE €ro TEXHOMOrU, MapKy
cTanu n MUKPOCTPYKTYpY. MMpuBeCTU 3Ha4YeHns TBEpAOCTM U3genuii nocne o6paboTku.

BapuaHT Ne 9

1. B pesynbtate Tepmuyeckon oOpaboTKM HeKOoTopble AeTanu MawwuH AOMKHbl UMeTb TBepAbln
M3HOCOYCTOMYMBLIN MNOBEPXHOCTHLIV CNoW Mpu Bs3kon cepauesuHe. Kakonh o6paboTkon MOXHO AOCTUYb
AaHHoro pesynbtata? Onuwute gaHHyto ob6paboTky.

2. HasHaybTe Mapky anioMuMHUEBOW OpPOH3blI ANS M3rOTOBMEHMS MENKUX OTBETCTBEHHbIX AeTanewn,
Hanpumep BTYNOK: a) pacwndpynte COCTaB W yKauTe MexaHudeckume cCBoWCTBa cnnasa; 6) onuwwute
CTPYKTYpY ChnaBa 1 BO3MOXHYIO TEPMUYECKYHO 06paboTKy.

3. Ans nsroToBneHns BTynkn BbiOpaH 4yryH KY56-4. Pacwudpyiite mapky n onvwmte nonydeHue
yyryHa

4. ina n3rotoBneHnsa M34enui Ha CTaHKax-aBTomaTax cnyxut natyHb JIC59-1. Ykaxute cocTas, BUA
TepMoobpaboTkM Ana nonyyeHuss TpebyembiX CBOMCTB B MpPYyTKax M OOBACHUTE MPUYMHBI NOSyYeHUs
XOpoLUen NOBEPXHOCTU AeTanu nocre MexaHnyeckon obpaboTku.

BapwuaHT Ne 10

1. Onuwwute, B 4YeM 3aknyaeTcs HU3KOoTemnepaTypHas TepMomexaHunyeckass obpaboTka
KOHCTPYKUMOHHOM cTann. OBbAcHMTE C No3vuMu Teopuy AMCRoKauuin, nodeMy 3TOT Mpouecc NpuMBOAUT K
MOMyYeHWI0 BbICOKOW MPOYHOCTW cTanu. KakMmu npeumyliectsamu M HegoctaTkamu obnagjaeT BapuaHT
HM3KoTeMnepaTypHOW TepMoMexaHudecko ob6paboTkM MO CpaBHEHMIO C  BbICOKOTEMMEpPaTypHOW
TepmomexaHudeckon obpaboTkon?

2. [Ina n3rotoBneHnsi HEKOTOPbLIX AeTanen OBuratensi BHYTPEHHEro cropaHus BbibpaH crnnae AK4: a)
pacmdpynTe cocTaB U ykaxuTte cnocob M3roToBreHus aeTanen n3 atoro cnnaea; 6) onuwmMTe BO3MOXHYIO
TepMuyeckyto 06paboTky; B) NnpuBeauTe MexaHM4eckme CBOMCTBA AAHHOIO crnasa.

3. Ha wramnoBomM uHCTpymeHTe n3 ctann 12XH2 tpebyeTcsa nonyyuntb NOBEPXHOCTHLIN CrOW BbICOKOM
TBepgocTu. [ainite obocHoBaHue Bbibopa MeToda XMMUKO-TEpMUYEckoW 06paboTku, onuwnTe ero
TEXHOOrMI0, MapKy cTanu u MUKpPOCTPYKTYpYy. NpuBecTn 3HayeHnss TBEpAOCTY M3genuin nocne obpaboTku.

4. lns n3roToBreHusi raek BblbpaHa ctanb A12. PacwudpyiiTe ee cocras, yKaxuTe rpynny cranu no
HasHa4eHuIo.

BapuaHT Ne 11
1. CywWwHOCTb M OCODEHHOCTM MapPTEHCUTHOro npespalwieHus. [pupooa TBEPAOCTU M XPYMKOCTU

MapTeHcuTa B cTanu. Kak BnusieT cogepxaHue yrnepoaa Ha CBoOMCTBa 3akasieHHoro cnnaea?

2. B KOHCTPYKLUSIX aBUALMOHHBIX peakTUBHbLIX ABUraTtenein Anst M3roToBMEHMs NonaTok Komnpeccopa
BblOpaH cnnae BT14: a) npuBeante XMMUYECKUIA COCTaB CrylaBa M YKaXXMTE MexaHudecKkne CBOWCTBa; 6)

66



onpenenuTe, K Kakow rpynne OTHOCUTBLCS AaHHbIA CNIiaB; B) ONULLUTE PEXUM BO3MOXHOM TEPpMO0OOpaboTkm 1
nony4aemyro npu 3Tom CTpykTypy. Onuwnte npouecchl, NPoTeKatoLmne npyu TepMmyecKkor oopaboTke.

3. [Ina W3roToBNeHUs MOCTOSIHHbIX MarHUTOB BblOpaH cnnae KHOH14[0K25A. Ykaxunte XUMU4YeCKUn
cocTtaB, TepmoobpaboTky 1 CBOMCTBa Crnriaea.

4. [1ns NOBbILLIEHUS KOPPO3NOHHOI CTOMKOCTU BONTOB U3 YrNepoancTon ctanm HasHauuTb BUL XMMUKO-
TepMuyeckon obpaboTtkn. OBOCHylTe BbIOOP, ONULLMTE TEXHOMOTMIO U MWUKPOCTPYKTYPY M3AEenui nocne
0obpaboTku.

BapuaHT Ne 12

1. MukpoaHanM3om oB6HapyXeHO KpynHOe 3epHO Y OTNyLLEeHHOM cTanu. Kak OHO NOBNUSieT Ha CBOMCTBA
ctanu? B yem Bo3amoxHasa npuumnHa? Kak nsbexatb atoro? Kak ncnpaButb CTpykTypy? B Kakmx ctansx ato
BCTpevaeTca? Kakme M3 nepeyncrnieHHbIX CTanen He CKMOHHbI K aTomy Gpaky: 40X, 40XH, 45, 30XM, 40,
40XI'C, 40XHMA (obocHyiTe cBoe peLueHue)?

2. Ona wsrotoBneHunss petanen camoneta BbibpaH cnnas AMu2: a) pacwwudpynte coctaB u
onpegenuTe, K Kakon rpynne OTHOCUTBCA AaHHbIA chnas; 6) onuwunte cnocob ynpoYHeHWst 3TOro crnnasa u
06BSACHMTE NPUPOAY YNPOYHEHNS.

3. Ons wmnsrotoBneHns 6onToB BbiOpaHa >xaponpoyHas crtanb 25X1M®. Pacwudgpyite ee cocTas,
YKaXXUTe Tpynny crtanyM No HasHa4yeHWto, OMULLIMTE BIIUSIHUE FNErUpyoLUX 3NIEMEHTOB M XapaKTEPUCTUKM
MeXaHN4YEeCKMX CBOWNCTB.

4. Ins n3roToBneHns getanen MeToooM LUTaMMNOBKM BbibpaH TuTaHoBon cnnae BT5. Ykaxute cocras,
TepmoobpaboTky, onuLInTE CNaB U ero CBOWCTBA.

BapuaHT Ne 13

1. CpaBHUTE BMMSHWE HOpManu3auun 1 ynyylleHus Ha CTPYKTYpy M CBOWCTBa ctanu. B yem npudvHa
pasnnyns MexaHM4YeCcKMx CBONCTB NOMyYyaemblX MPU 3TOM CTPYKTYpP?

2. 1ns M3rotoBneHns KOHAEHCATOPHbIX TPYD, NCMONb3yeMbIX B MOPCKOM CYAOCTPOEHMU, BbIBpaH cnnas
J1062-1: a) pacwmncpynte coctaB 1 onpeaenuTe, K Kakon rpynne OoTHOCUTBLCS AaHHbIM chnas; 6) onuwnte
CTPYKTYPY U CBOWCTBa CNMaBa; B) yKaXXmTe OCHOBHble CBOMCTBA M TpeboBaHus, npeabsaBnsemMble K cniasam
3TOW rpynnebl.

BapuaHT Ne 14

1. Kakon Tepmuueckoii obpaboTKON M Yy Kakmx YYryHOB MOXHO MOBBICUTb MPOYHOCTb, TBEPAOCTb U
NNacTUYHOCTL? Kak yMEeHbLUUTb NUTENHbIE HaNPSXXEHNS B CAOXHbLIX YYTYHHbIX KOHCTPYKUNAX?

2. CpaBHUTE BnUSIHWE OTNyCKa YrnepoaucTon cTanu W cTapeHus AlpanioMuHa Ha CBOWCTBa
3aKaneHHoro crnasa.

3. Ha wuspgenuax cpeaHeyrnepoauCTbiX NerMpoBaHHbIX CTanen, YNPOYHEHHbIX TepMOMeEXaHUYeCKOn
0bpaboTkon, JocTUraeTcsa BblcOkad MPOYHOCTb (0p<2400 MIla) npm gocTaToyHOM 3anace NIacTUYHOCTU U
BsiskocTu. O6ocHynTe BbIGOp MeToga 06paboTkM, ONUWIUTE €ro TEXHOMOrM0 M OOBbACHUTE NPUYUHY
MOBbILIEHNS MEXaHNYEeCKUX CBOWCTB CTanw.

4. Ona u3rotoBneHns 3ybyaTtbiX KOMec MpUMEHSETCA MEPUTHBLIN Cepblil MOAUMULNPOBAHHBIA YYryH
CY35. ObbsAcHWTE Ha3HayeHMe M TEeXHONOMMK MOAUMUUMPOBAHUSA YyryHa. YKaXuTe XapaKTepucTuku
MeXaHWYECKMX CBOWCTB YyryHa u CTPYKTYpY.

BapuaHT N2 15

1. Hapucyinte cxemaTuyeckne CTPYKTYpbl 3akanku (MapTeHcuTa, TpoocTuTa, copbuTa) n 0gHOMMEHHbIE
CTPYKTYpbl OTMNycka (MapTeHcuUTa OTrnycka, TPOOCTUTa oTnycka, copbuta otnycka). Ob6bacHUTE pasnuume mx
MeXaHUYEeCKNX CBOWUCTB.

2. [Ana wn3roTtoBneHus pagmaTtopHbix Tpybok BbiOpaH cnnae J190: a) pacwudpyinTe cocTtaB U
onpegenuTe, K KakoW rpynne OTHOCUMTBLCS AaHHbIA cnnas; 0) onvwuTe CTPYKTYpy Chnaea; B) NpuBeauTe
XapaKTepUCTUKN MEXaHUYECKNX CBOWCTB Crnnasa.

3. na n3rotoBneHus BTYNOK BbibpaHa anoMuHueBas G6poH3a BpAS5. YkaxuTe XMMMYEecKMn cocTaB U
oxapaktepusyinTe cnnas. [NpuBeguTe xapakTepUCTUKN MEXAHNYECKNX CBOMCTB CrnriaBa.

4. Ha wvsgenuax cpegHeyrnepoaucTbiX JErMpoBaHHbIX CTaneun, YNPOYHEHHbIX TepMOMeXaHUYeCKon
00paboTKon, AoCTUraeTcsa BblicOkasd MPOYHOCTb (0p<2800 MIla) npu gocTaToyHOM 3anace MnIacTUYHOCTU U
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BsiskocTn. OBGocHynTe BblIOOp MeToda 0OpaboTKM, ONUIMTE €ro TEXHOMOIMK U OOBACHUTE NPUYUHY
MOBbILLEHUS MEXAHWYECKUX CBOWCTB CTaru.

BapuaHT N2 16

1. OnuwunTe asoTUpoOBaHME CTanew, yKaxuTe TemnepaTtypbl, Mpu KOTOPbIX MPOU3BOAUTCHA MpoLEecc
MPOYHOCTHOrO a30TMPOBAHWUS, WCMOMNb3ys AMarpammy COCTOSIHMS >Kenes3o-a3oT, oObscHWUTE, noyYemy
a30TMpPOBaHME He NPOU3BOANTCA Npu TemnepaType Huke 500 °C n Bbiwe 700 °C. HasosuTe MapKu cTtanemu,
NPUMEHSIEMbIX ANs1 a30TUPOBAHUS U ONULLUWUTE MOMHbIA LUK MX TEPMUYECKOW U XUMUKO-TEPMUYECKOWN
obpaboTku.

2. [Ins n3rotoBneHusa psiga getanen, Ucnonb3yemblix B CyaoCTpoeHuun, BolbpaH cnnaB BpKMu3-1: a)
pacwndpynTe CoCTaB M onpenenuTe, K Kakon rpynne OTHOCUTLCA AaHHbIW cnna.; 6) yKaXuTe OCHOBHbIE
cBOMNCTBA U TpeboBaHus, NpeabsaBnseMble K CrfiaBamM 3TOW rpynnbl.

3. [lns usrotoBneHus pesua BblbpaH cnnas BK2. Paclundpyinte ero cocrtas, ykaxuTte rpynny crnnasa rno
Ha3HaYeHuIo.

4. [Ona w3roToBneHWs W3Jenui LWTaMnoBKoM BbibpaHa natyHb JI170.Pacwundpynte mapky WU
oxapaktepuayinTte cnnae. OGocHynTe TepmooOpaboTKy, ONULINTE CTPYKTYPY W 3HAYEHUE MEXaHWYEeCKMX
CBOWCTB cnnaea.

BapuaHT Ne 17

1. Ban, narotoBneHHbIi M3 ctanu 35, nocne npoeegeHnst TepMoobpaboTkM MO NPaBUNbHBIM PEXUMaM
obrnagaet HegocTatodHOM MNpoYHOCTbiO.  Kak  nogobpaTe  MNOAXOAsILyld MapkKy W peXxumbl  ee
TepMoobpaboTkn? OBOCHYINTE CBOE pELUEHME.

2. Ina n3rotoBneHus getanen npocTon KoHdurypauun, paboTarowmx npy yaapHbIX Harpyskax, BelibpaH
cnnas JIMu58-2: a) pacwudpyrite cocTaB 1 onpegenqTe K Kakow rpynne OTHOCUMTbCA AaHHbIA cnnas; 6)
onuwnTe CTPYKTYpy CcnnaBa; B) OObACHUTE Ha3HaYeHWe nernpylwux 3nemMeHToB; ) npusegute
XapaKTepUCTUKN MEXaHNYECKNX CBOWCTB.

3. Ha cranbHbIx nsgenusax Tpebyetca nonyuutb okanmHocTorkocTe Ao 850-900°C. O6ocHynTe BbIGOP
mMeTona audy3noHHON MeTannmMsaLmm, ONULLIMTE ero TEXHOSOIMMIO U CBOMCTBA CTanu nocrne obpaboTku.

4. Ctanb 10X14IM14H4I pekomeHaoBaHa Kak 3aMmeHUTeNb Hepxasetowwen ctanm 12X18H10T. Ykaxute
COCTaB, rpynny cTanM Mo Has3Ha4YeHWuto, OOBbACHWUTE BBEAEHME NErnpylowux 3f1EMEHTOB M MOYEMY OHa
pekoMeHZOBaHa Kak 3aMeHUTeNb?

BapwuaHT Ne 18

1. B yem 3aknioyaeTca o6paboTka cTany XonoAoM U B KaKMX YCIOBUSAX OHA NPUMeHSeTcs?

2. Ons oOWMBKM HEKOTOPLIX 3NIEMEHTOB KOHCTPYKUMIA CaMoOfeToB wucnomnb3yetcs cnnas MA11: a)
pacwudpynTe coctaB 1 onpegennuTe, K Kakow rpynne OTHOCUTbCA AaHHbIN cnnas; 6) onuwuTe CTPYKTypy U
€ro MexaHu4eckune xapakTepucTukm.

3. [Ona wusrotoBneHus npyxuH BblibpaHa OGepunnuesas 6poHsa bpb2. Pacwudpyrte Mapky wu
oxapaktepusynte cnnas. OBGOCHylTe TepMooGpPaboTKy, onuIUTE CTPYKTYPY WM 3HAYEHWEe MeXaHU4eCKMX
CBOWCTB cnnasa.

4. Ha cranmbHbix wu3genusax TpebyeTcda nony4yMTb YCTOMYMBOCTb MNPOTMB [a30BOW  KOPPO3WM
(okanuHocTomkocTb) Ao 800°C. ObocHynTe BbIGOp MeToAa AMGdY3MOHHOW MeTannmM3aumu, onuwnTe ero
TEXHOIOrMMI0 1 CBOMCTBA CcTanu nocne obpaboTku.

BapuaHT N2 19

1. B ctanu coctaea: 0,86 % C, 4,2 % Cr, 6,2 % W, 1,8 % V 1 5,2 % Mo nocne 3akanku octanocb MHOro
aycteHuTa. HasoBuTe MapkKy ctanu. Kak BMMsieT OCTaToO4HbIA ayCTEHUT Ha ee cBoMCcTBa? YTO Hago caenaTs,
4YTO Obl N36ABUTBLCS OT OCTATOYHOTO aycTeHUTa?

2. [Ona wnsroToBneHuss psiga getanen, paboTawwmx npu MoBbIWEHHbIX TemnepaTtypax (300 0C) c
BbICOKMMM BMOPALMOHHBIMKU Harpy3kamu (getanu gro3ensika, Kpbifa, CUCTEMbI YNpaBeHUs CamonieTom U1
ap.), ucnonb3yetca cnnaB AJl19: a) pacwudpyiTe COCTaB CrnfnaBa U yKaXute Crnocod M3roToBMEHMS
Jetanen us gaHHoro cnnaea; 6) ykaxkute OCHOBHblE CBOWCTBa 1 TpeboBaHus, NpegbsBnsieMble K CrnaBy; B)
onuwnTe NpUpoay yNpPoYHEHUs Npyu MogudrLmMpoBaHnK.

3. [Ons getanew, MCNbITbIBAIOLWMX BbICOKME LMKIIMYECKME Harpysku, BblOpaH BbICOKOMPOYHBIA YYryH.
Onuwwute nony4veHue, CTPYKTypy Y OCHOBHbIE €r0 CBONCTBA.
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4. [ns nonyyeHws u3genuin wtamnoBkon BblbpaHa O6poH3a BpOL4-3. Pacwudpyinte mapky u
oxapaktepusynte cnnaB. OBOCHyliTe TepMooGpaboTKy, ONULINTE CTPYKTYPY UM 3HAYEHWEe MeXaHU4eCKMX
CBOWCTB cnnaea.

BapuaHT Ne 20

1. [N 3roTOBMEHNst KOHCTPYKLMW, M3rOTOBIIEHME KOTOPOMN TpebyeT CBapku 1 CNoXHON rmbku, BbibpaHa
ctanb 10kn: a) pacwmdpynTe XMMUYECKUIN COCTaB M ONPEAEenunTe, K Kakon rpynmne OTHOCUTLCA AaHHas cTarnb
Nno HasHayeHuto; 6) HasHaubTe pexum Tepmudeckorn oopaboTkn, NpuBeanTe ero nogpobHoe 0b6oCHOBaHME;
B) onMuWwMWTE CTPYKTYpy M CBOWCTBaA CTanu nocrne Tepmuyeckon obpaboTtku. [Moabepwte BapuaHThbl
BO3MOXHOW 3aMeHbl JaHHOW CTanu.

2. MNMopbepnte MegHO-HUKENEBbBIA CNaB Afs U3roTOBMEHUS NPOBOAOB, TEH304ATYMKOB, 06MnagaroLLmx
BbICOKMM COMPOTMBIIEHNEM: a) pacwudpyrte coctas; 6) onuwuTe MUKPOCTPYKTYPY Cnnaea; B) yKakuTe
OCHOBHbIe CBOWCTBa 1 TpeboBaHus, NpeabsaBnseMble K CrnaBy.

3. B cTtpykType ctanu Y12 nocne 3akanku umeetcs okono 30% octatovHoro aycteHuta. Onuvwuire
MapKy cTanu, obbACHUTE MPUYMHY STOrO SABFIEHWUS U Kakon 0BpaboTKOM MOXHO YCTPaHMTb OCTaTOMHbIV
aycTeHuT?

4. Cranb 10X17H13M2T pekomeHOoBaHa Kak 3aMeHUTENb XPOMOHMKENEBOW KOPPO3UOHHO-CTOMKOWN
cTanu. YKaxuTe cOCTaB, rpynny cTanM Mo Ha3HAYeHU U OOBACHUTE pONib KaXOOro MerupyroLero
anemMeHTa.

BapuaHT Ne 21

1. BbluepTuTe gnarpaMmMmy M3oTEpPMUYECKOro NpeBpaLleHns aycTeHnTa ans crtanu Y8, HaHecuTe Ha Hee
KpUBble pexumMa CTyneH4YaToh U M30TepMMYeckon 3akamnok. Onuwnte CyWwHOCTb MpeBpalleHUn M Kakas
CTPYKTYypa nony4mTcs npu aTom. B yem otnunyme obbl4HONM 3akankm oT AaHHbIX 06paboTok?

2. MNopbepute nerkvm cnnae Onsi U3roToBneHMs O6GLWIMBKM camoneToB: a) paclumdpynTe cocTaB U
onpegenuTe, K Kakow rpynne oTHOCUMTbCS AaHHbIA cnna.; 6) yKaxuTe OCHOBHble CBOMCTBa U TpeboBaHus,
npegbsBNgeMble K Cnnasy.

3. OnuwnTe marHUTOMsArkMe matepuansl (anbcndep, TEXHUYECKN YNCTOE xeneso). YKaXxnte nx cocras,
CBOWICTBa 1 06nacTb NPUMEHEHNS.

4. Ha w3genusax n3 ctanu 47Pl1 TpebyeTca Mnomnyy4uTb MOBEPXHOCTHBLIN CIOW BbLICOKOW TBEPAOCTU.
OGocHyiTe BbIOOp MeToga TepMmuyeckon 00paboTkM, OMULIMTE ero TEeXHOSOrMI, Mapky ctanu 1 ee
CTPYKTYpy nocrie ob6paboTku.

BapuaHT Ne 22

1. B npouecce TepMuyeckoin o6paboTkmn cTanu MOryT BO3HMKaTb pasnuyHoro poga gedektol. Kakve n3
3TUX AeeKToB NPUCYLLN YrNepoancTbiM, a Kakue - nermpoBaHHbIM cTanam? Kak cnegyet BeCcTU 3akarnky
aetann un3 cpegHeyrnepogucTton crann, 4Tobbl YMEHbLIWUTb BEPOSATHOCTb KOPOONEHUS U 3aKaro4HbIX
TPEeLmH?

2. lNMopbepute MeOHO-HWKENEeBbIN CMMaB AN M3rOTOBMEHUA NOCyAbl: a) pacwudpynTe cocTtas wu
onpegenuTe K KakoW rpynne OTHOCUTBbCS AaHHbIA cnnaB; 6) yKaxuTe OCHOBHble CBOWCTBA M TpeboBaHwus,
npegbsiBNAeMble K CNnasy.

3. Ona unsrotoBneHus getanew, UCMbITbIBAKOLWNX OUHAMUYECKMe U cTaTudecKkue Harpysku, BblOpaH
deppuTHBIN KOBKMIA YyryH mapku K437-12. Pacwudpyinte mapky yyryHa. Onvwmnte npouecc oTkura vyryHa
C yKkasaHuem hasoBbIX NpeBpaLleHnin, MPOUCXOOALLMX B HEM.

4. OnNUWINTE MarHUTOMSTKMIA MaTepuan nepmasnson. YKaxuTe cocTas, CBOWCTBA, MapKnpoBKy U obnactb
NpUMeEHEHUS.

BapuaHT N2 23

1. BbibpaTb cTanb Ons M3roToBneEHWMS AN M3TOTOBMIEHMST KOXYXOB 9SfIeKTpoABUraTenen MeTonoMm
rnybokon BbITSHKKM. ONUWIMTE WUCXOLHYH CTPYKTYPY M MeXaHMYecKMe CBOWCTBA, Ha3HauybTe pPEXUM
BO3MOXXHOW TEPMMYECKON 00paboTKn, ONMLINTE MUKPOCTPYKTYPY M CBOMCTBA CTanu nocrie TepmoobpaboTku.
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2. MNopbepute mMapku NpUNoeB ANns U3roToBneHus (NpunameaHus): a) nnactuHki us BK6 k gepxaBke u
0) BbIBOOOB TPaH3WCTOPOB B paguocxeme. YKaXuTe OpUEHTMPOBOYHO TemrnepaTtypy MnaBfeHus wu
MexaHWYecKMe CBOMCTBA, a Tak xe TpeboBaHus, NpeabaBnsemMble K 3TUM NpUNnosim.

3. Ha wmsgenusax mn3 cranu 20X TpebyeTcs Nony4Yntb MOBEPXHOCTHLIN CIIOM BbICOKOW TBEPAOCTU WU
nsHococTonkocTn. [ante obocHoBaHMe BbiOOpa MeToda XUMUKO-TEpMUYEcKon 06paboTku, onuwimTe ero
TEXHOMOrMI0, MapKy CTanu n ee CTPyKTypy usgenui nocne obpaboTtku.

4. Ins getanen, paboTawwmx B cnabbix KOPPO3MNHbBIX cpeaax, ucrnonb3yeTcsa ctanb 20X13. Ykaxute
cocTaB, onpegenute rpynmny cranyM No Ha3Ha4YeHulo, OOBACHWUTE MpUYMHY BBEOEHMS XpOMa B CTanb U
YK@XUTE MeXaHU4YeCcKne CBOMCTBA.

BapuaHT Ne 24

1. MNopbepute cTtanb AnNa M3roTOBMAEHMS NPYXMHbl. HasHaubTe pexum Tepmudeckon o6paboTku,
ONULINTE CYLLLHOCTb NPOMCXOAALWMNX NPEeBpaLLeHnii, MUKPOCTPYKTYPY M CBOMCTBA OO M MOCre TEPMUYECKON
obpaboTkn. Kaknm o6pa3om MOXHO NOBLICUTbL YCTanOCTHYHO MPOYHOCTb NPYXUHbI?

2. [ns w3roToBneHWs KpbINMbYaTOK BEHTUMATOPOB AN KOMMPECCOPOB peakTUBHbIX ABuUraTenen
ucnonb3oBaH cnnaB AK6: a) pacwudpyite coctaB v onpenenute, K Kakow rpynne OTHOCUTCS OaHHbIN
cnnas; 6) onMWKMTE BO3MOXHYIO YNPOYHSOLLY0 0O6paboTKy; B) yKaXKUMTE OCHOBHblE CBOMCTBA U TpeboBaHus,
npegbsiBNAEMbIE K CNaBy.

3. OnuwunTe SneKTPOTEXHMYECKYID CTalb. YKaxuTe cocTaB, CBOWCTBA, MapKMpoBKY M o00nacTb
NPUMEHEHMS.

4. [Ins n3roToBNeHNs BbICOKOHAMPSKEHHbIX 3yb4aTthbix konec BolopaHa ctanb 18XIT. MNpu obocHoBaHUM
BbIOOpa Mapku ctanu onuinMTe BNUSHWUE NErMpytowmx anemMeHToB 1 00paboTok A4S JOCTMKEHUS yKa3aHHbIX
cBoWCTB. [puBeamTe MexaHM4Yeckue XxapakTepucTukM CBOMCTB CTarnw.

BapuaHT Ne 25

1. Kak u B Kakor cTanu MOrnm BO3HUKHYTb Takue CTPYKTYpbl: hepput + MapTEHCUT; MapTEeHCUT oTnycka
+ dpeppuT; TpoOCTMT oTnycka? OxapakTepudynTe Ka4yecTBO NONy4yaeMbiX CTPYKTYP.

2. lNopbepute nerkonnaekui cnnaB AnNd MNOAWMWMHMKA CKOMbXEHWUs: a) pacumdpynite cocTaB M
onpegenuTe, K KaKoW rpynne OTHOCUTLCA AaHHbIN cnfa.; 0) onuwiMTe MUKPOCTPYKTYPY CMMaBa; B) yKaxuTe
OCHOBHble CBOWCTBa 1 TpeboBaHwusi, NpegbsaABsSieMble K CMIaBy.

3. Wnunbkn, ucneiTbiBaloLWme BbICOKME HAMPsKEHUS, N3rotoBnaoT ua ctanun 40. Pacwndpyinte mapky,
onuwntTe TepmoobpaboTKy, CTPYKTYpY 1M CBOMCTBA.

4. OnvwuTe MarHuTOoTBepAble MaTepuansl (anbHUKO, deppuTbl). YKaxute UX coCcTas, CBOWCTBA U
obnacTtb NPUMEHEHUSI.

BapuaHT Ne 26

1. MopobpaTtb cTanb ANs M3roTOBMEHMS MOALUMMNHUKOB KayeHusi (LUapuKOB, PONMKOB WM Ap. AeTanen).
HasHaubTe Tepmuueckylo 00paboOTKy, OMMWNUTE CYLIHOCTb MNPOUCXOAALMX NpU  3TOM  HABMEHUN,
MUKPOCTPYKTYPY U CBOWCTBA Nnocrne TepMoodpaboTku.

2. B ka4yecTBe MaTepuana gnsi NogWnnHUKOB CKONbXeHUs BbibpaH cnnae b83: a) pacwmndpynte coctas
N onpegenuTe, K Kakow rpynne no HasHa4YeHU OTHOCUTLCS AaHHbINA cnnas; 6) ONULLIMTE MUKPOCTPYKTYPY U
CBOWCTBa cnnasa.

3. TpebyeTca npouM3BECTN MNOBEPXHOCTHOE YNpoO4yHeHue u3genuin u3 ctanum 20. HasHaubTe BUA
06paboTKn, ONULLNTE TEXHOSOIMIO, MPOUCXOASALLME B HUX NPEBPALLEHNS, CTPYKTYPY U CBOMCTBA.

4. Insi n3rotoBneHus BanoB KOpoOku nepepadv BbibpaHa ctanb 25XIM. Pacwudpynte mapky crtanu.
Mpn obocHoBaHWMM BbIOOpa MapkuM CTanuM ONULLIMTE BIUSHWE NErMpyLLMX 3NeMeHTOB U obpaboTok Ans
OOCTWKEHNS1 HEOOXOAMMbIX CBOWCTB. MNpuBeaMTEe XapakTepUCTUKN MEXAHUYECKMX CBOWCTB CTanu.

BapuaHT Ne 27

1. O6bscHUTE BnusaHMe popMbl rpadmMTOBBLIX BKITHOYEHU HA MEXaHWYECKME CBOMCTBA CEepOoro, KOBKOTO U
BbICOKOMPOYHOro YyryHoB. OnuwinMTe nonydeHne KOBKOrO YyryHa.

2. Topbepute nerkMnd npunomn: a) pacwudpynte cocTtas; 0) ykaXuTe OCHOBHble CBOWCTBA U
TpeboBaHus, NpeabsaBAsemble K Cnnasy.

3. Onnwute cnnaebl C OCOObIMM TEMMOBbLIMU CBOWCTBaMM (MHBAp, SMWHBAP, MMATUHUT). YKaxuTe
cocTaB, CBOWCTBA W 06nacTb NPUMEHEHHS.
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4. [INs1 M3roToBneHus 3yb4daTtbiX KOMEeC, UCMbITbIBAIOLMX CPedHMEe Harpysku, BolopaHa ctanb 40XOA.
Pacwudpyiite mapky ctann v OObACHUTE BNUSHWE NErVPYHOLMX 3NIEMEHTOB NpyM OBOCHOBaHWWM MapKu
cTanu n onuwnte BNusiHue obpaboTok. NpnBeguTe MexaHNYeCcKne xapakTepuCTUKM CBONCTB CTanu.

BapuaHT Ne 28

1. TopbGepute cTanb ANs W3rOTOBIMIEHUS XMPYPrMYECKOro WHCTpyMeHTa. Onuwnute WCXOLHYH
MUKPOCTPYKTYPY W CBOWCTBA CTanu, HasHaybTe U OOOCHYMTE pexmm Tepmuyveckon obpaboTku, onuwimTte
MUKPOCTPYKTYPY U CBOWCTBA nocne TepMoobpaboTku.

2. Ina n3roToBneHUss MepHOW NEeHTbl, HE MEHSILEN CBOEN ANWHbI NMPU U3MEHEHUU TemnepaTypsbl,
BblbpaH cnnas H36 (uHBap): a) pacwmdpynTe CocTaB U ONpedennuTe K Kakow rpynrne OTHOCUMTCS AaHHbIN
cnnas; 6) onuwnTe BNUAHNE HUKENS Ha CBOMCTBA CNrasa; B) ONvLINTE CBOWCTBA AAaHHOrO crnnasa.

3. Ona petanen, paboTtatowux B crabbiX KOPPO3MOHHBLIX cpefax, ucnomnb3dyetcs crtanb 10X13.
Pacwndpyinte ee coctas, onpegenuTte rpynny cTanu no Ha3Ha4YeHUIo, U yKaXnte MexaHuyeckne CBOWCTBA
ctanu. KakoBa ponb xpoma B ctanu?

4. Onuwunte cnnaebl C BbICOKAM 3JIEKTPUYECKMM COMPOTUBIIEHMEM AN HarpeBaTeslbHbIX 3JIEMEHTOB
(cbexpanb, HUXpPOM, (EPPOHNXPOM). YKaXKNTE UX COCTaB, CBOMCTBA M 061acTb NPUMEHEHNS.

BapuaHT Ne 29

1. MNpw npoBegeHumn Tepmuyeckon obpaboTkm 3ybuna, N3roToBreHHOro 13 ctanu Y7, Obina BbiNoSIHEHA
3akanka ¢ 760 °C. MpaBunbHO nn 6bina BbibpaHa TemnepaTypa 3akanku? OBOCHYITE CBOE peLLEHME.
KakoBa cTpykTypa nocne npoBefeHHON TepMoobpaboTKu.

2. HasHaubTe MapKy antoMWHMEBOrO ChnaBa Af19 M3roTOBMEHMS AeTanen, nonydyaemblx NUTbeM: a)
pacwndpynTe COCTaB M YKaXUTE ee MexaHW4Yeckue CBOWCTBA chnaea; 6) onvwute CTPYKTypy chnasa u
BO3MOXHYI0 TEPMUYECKYI0 06paboTKy.

3. WectepHn wn3 cranm 45 3akaneHbl: nepsas 750°C, Btopas - 850°C. Wcnonb3dya awnarpammy
COCTOSIHUI Xene30-UeMEHTUT 1 yunTbiBasi MpeBpaLLeHns B CTanu Npu 3akanke u HA3KOM OTNyCKe, onuinTe
BCe ha3oBble NpeBpaLLeHNs N 0ObSACHUTE, Kakas U3 3TUX LUECTepPeH nmeeT Gonee BbICOKYIO TBEPAOCTb U
ny4lume aKcnnyaTaumMoHHbIE CBOMCTBA.

4. CpefHeyrnepoaucTyto cranb, HarpeTylo 40 ONTUMAanbHOW TemnepaTypbl, Oxnaxaanu co CKOpoCTbHo,
MEHbLLE KPUTUYECKOW CKOPOCTM 3akanku. [pu 3TOM nonyvyeHa TBEpPOOCTb HWKE, YeM MNpefyCMOTPEHO
TEXHUYECKMMUW YCNOBUAMU. YeM BbI3BaH 3TOT AedEKT U KaK MOXXHO ero Mcnpaeutb?

LWKAJIA U KPUTEPUM OLIEHUBAHUA
KoHTponbHoM paboThbl

- OUEeHKa «3a4ymeHo» BbICTaBIIAETCA, €Cln o6yqa+ou.|,m710;| n3y4dumn sece npearoxXeHHble
BOMPOCHI, 0popMUn OTYETHLIV Matepuan B Buae pedepaTa Ha OCHOBE CaMOCTOSITENbHOIO U3y4EeHHOro
MaTepuana, CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOE COAEP)KaHNE BONPOCOB, caan paboTy Ha
kacbeapy.

- OUEeHKa «He 3a4meHO» BbICTaBNAeTCd, ecrin OﬁyanOU.I,VIIZCH N3y4usn TosbkKo 4acCTb U3
npennoXeHHblX BONPOCOB, HEAKKypaTHO Od)OpMI/IJ'I pe(bepaT Ha OCHOBE CaMOCTOATEJ1IbHOIo N3y4eHHOro
mMmaTtepuana, He CMOr BCeECTOPOHHE pacCKpbITb TEOPETUYECKOE CoAepPXKaHe TeMbl, HE caan paGOTy Ha
kacbeapy.

3.1.3 CpeacTBa ANA TeKyLero KOHTpons
TeKyWwmMn KOHTPOIb OCYLLECTBMSETCHA Ha KaXOoM 3aHATUM U HanpasrieH Ha BbISBNEHWE 3HaHUA U
YPOBHA COPMUPOBAHHOCTU 3rIEMEHTOB KOMMETEHUUA MO KOHKpeTHOoMW Teme. Pesynbratbl Tekylero

KOHTPOMNS MO3BOMSOT CKOPPEKTMpoBaTh AanbHenwy paboTy, obpatbca K cnabo yCBOEHHbIM BOMpPOCaMm,
0obpaTuTb BHUMaHUE Ha nNpobernbl B 3HaHUAX 06y4datoLLmxcs.
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BOMNPOCHI
AnNs CaMOCTOATENbHOro N3y4eHus

OuHasa ¢opma obyueHus

2 cemecTp

OnpepneneHue napamMeTpoB KPUCTaNIMYECKON peLLeTKn
3) TepmuHbl 1 onpefeneHus
4) MeToabl ncnbiTaHUN

OcHoOBbI TEOPMM CMNABOB M AnarpamMMbl MX COCTOSHUSA
1) ®a3oBbI cOCTaB CNnaBoB
2) MeToabl NOCTPOEHMS Quarpamm COCTOSHMS.
3) Mpaewuno ¢as.
4) [1BoViHbIE CnnaBbl

Hedopmaumsa metannos. PUsnKo-MexaHn4Yeckne CBOMCTBA MeTansioB, MeToAbl UX onpeaeneHuns
6) TeopeTuyeckas n TexHu4eckas NPOYHOCTb
7) TMnactnyeckas gedopmaums MeTansos.
8) Haknen, Bo3Bpar 1 pekpucTannmsaums.
9) XonogHas u ropsyas gedopmaumsi.
10) MexaHu4eckne cBOMCTBA.

BnusHve nernpyowmx anemMeHTOB Ha NOMOXEHNE KPUTUYECKNX TOHEK AnarpaMmmbl cocTosHust Fe — C
1) KoMnoHeHTbI B cUCTEME Xeneso-yrnepoa.
2) CTpyKTYpHbl€ COCTaBMSAIOLLME CUCTEMbI XKXENE30-Yrnepoa.
3) Anarpamma COCTOSIHUS XXenes3o-LeMeHTUT

LiBeTHble meTannbl. Cnnasbl LUBETHLIX METasOB.
4) 0O06o3HaveHue.
5) MapkupoBska.
6) [lpumeHeHune

Manka metannos. MNpumeHeHne. HaszHayeHue.
5) [Mpunowu gnsa naviku
6) dntockl ona namku

7) TexHonorus nawku

8) [oCTOMHCTBA M HEAOCTATKM NanKu

Mpunon. MNMpenmyLiecTBa U HeJoCTaTKM
3) [Mpunowu gnsa nariku

4) I'Ipemmyu.l,eCTBo nanku no CpaBHEHUIO CO CBapKOVI MeTannos.

3 cemecTp

PacyeT pexnmoB pe3aHus OUHULLIHBIX onepawmmn

TepmomexaHuyeckas U MexaHu4eckas cBapka.
8) KoHTakTHas ceapka.
9) XonopgHas ceapka.
10) Csapka TpeHuem.
11) YnbTpa3ByKkoBasi cBapkKa.
12) CBapka B3pbIBOM
13) OudpdysnoHHasa cBapka.
14) CywHOCTb, CXEMbI MPOLLECCOB

3ao4yHasa hopma obyyeHus

OnpepfeneHve NapameTpoOB KPUCTaNNYeckon peLleTku

3) TepmuHbI 1 onpefeneHus
4) MeToabl UcnbITaHUR

OcHOBbI TEOPUM CMNABOB U Anarpammbl UX COCTOSIHUSA
1) ®a3oBbIN cocTaB cnrasoB

2) MeToabl NOCTPOEHUST AnarpaMmM COCTOSHUS.

3) Mpaswuno ¢as.

4) [ BoiHble cnnasbl

Hedopmauma metannos. PU3nKo-MexaHU4YeCcKMe CBOMCTBA MeTanoB, METOAbI X ONpeaeneHns
6) TeopeTnyeckasa n TexHMYeckast MPOYHOCTb
7) TlMnactnyeckasa aecopmaunst MeTansos.
8) Haknen, Bo3Bpar 1 pekpucTannmsaums.
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9) XonopHas u ropsvas gedopmauus.
10) MexaHn4eckmne CBOWCTBA.

BnvsiHne nervpyioLmx afieMeHTOB Ha MONOXEHNe KPUTUYECKMX TOYEK AnarpaMMbl COCTosIHUA Fe — C
1) KOMNOHEHTbI B CUCTEME KEere30-yrnepoa.
2) CTpYKTYpHbIE COCTaBSIOWNE CUCTEMbI KENE30-YrNepoa.
3) drarpamMmMa coCcTOosIHUSE XKene30-LeMEeHTUT

LiBeTHble meTannbl. Cnnaebl LBETHLIX METANSOB.
4) 0O06o3HaveHue.
5) MapkupoBka.
6) [lpumeHeHue

TepMmomexaHuyeckas 1 MexaHuyeckas cBapka.
8) KoHTakTHas cBapka.
9) XonopaHas cBapka.
10) Csapka TpeHuemM.
11) YnbTpasBykoBasi cBapka.
12) CBapka B3pbIBOM
13) OuddysnoHHas ceapka.
14) CyLHOCTb, CXEMbI MPOLECCOB

Manka metannos. MNpumeHeHne. HasHayeHue.
5) [Mpunowu gnsa naviku
6) dnockl 4na nanku

7) TexHonoruns namku

8) [ocToMHCTBA M HEAOCTATKM NanKu

Mpunown. MpeumyLluecTsa n HegocTaTkK
3) T[punown gns narikn

4) MpenMmMyLLEeCTBO Nanky NO CPaBHEHMIO CO CBApKOW MeTansos.

PacyeT pexnmoB pe3aHus UHULLIHBIX onepawmi

OBLUUA ANTOPUTM
CcaMoOCTOoATEeNIbHOIro u3y4yeHmsa Bonpocoe

1) O3HaKoMUTbCHA C PEKOMEHA0BAHHOW y4eBHOIM NUTEpaTypOi 1 SMEKTPOHHLIMU pecypcaMu Nno TeMe
(Op1eHTMpYsicb Ha BONPOCKI 4J1 CAMOKOHTPOIS).

2) Ha aToi ocHOBE COCTaBUTb Pa3BEPHYTLIN NIlaH U3MOXEHWS TEMbI

3) BeibpaTtb (hopMy OTYETHOCTU KOHCMEKTOB(MMAH — KOHCNEKT, TEKCTYanbHbIA KOHCNEKT, CBOGOAHbIN
KOHCMNEKT, KOHCMNEKT — cXxema)

2) OchopMUTb OTHETHbLIN MaTepuan B YCTaHOBIEHHOW (popMe B COOTBETCTBMU METOAMNYECKUMU
pekomMeHZaumamMm

3) npOBeCTI/I CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpoCaM, BblaHHbIM NpenogaBaTesiemM

4) MNpepocTaBuUTb OTYETHBLIA MaTepuan npenogaBaTesiio Mo CornacoBaHWO C BeayL MM npenogaBartenem

5) MogroToBUTLCA K npeayCcMOTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MepOonpUuATUIO No pesyrnbtatamMm
CaMOCTOATESIbHOIO U3y4eHnAa TemMbl

6) MpWHATL y4acTue B ykazaHHOM MEPONPUATUN, MPOUTK pyGexHoe TecTUpoBaHMWe Mo pasdeny Ha
ayaUTOPHOM 3aHATMW 1 3aKMIYUTENBHOE TEeCTUPOBaHNE B YCTaHOBMEHHOE AN BHeayaMTOPHOW paboTsl
BpeMsi

LUKANA U KPUTEPUN OLLEHKU
camMoCTOSAITeNIbHOro N3y4eHusi BONpocos

- OlLeHKa «3aymeHo» BbICTABNAETCH, ecn obydatomiics oopMUN OTYETHbIN MaTepuan B Buae
KOHCMEKTa Ha OCHOBE CaMOCTOSTENbHOTO W3Y4eHHOro maTepuana, CMOr BCECTOPOHHE pPacKpbITh
TeopeTunyeckoe coaepxaHne Tembl.

- OUEeHKa «He 3a4ymeHOo» BbICTaBMsETCs, ecny obydvalolmincs HeakkypaTHO OOPMUIT OTYETHbIN
maTepuan B BUAE KOHCMEKTa Ha OCHOBE CaMOCTOSITENbHOMO M3YYEHHOro MaTepuana, He CMOr BCECTOPOHHE
PacKpbITb TEOPETUYECKOE CoAepKaHNe TeMbl.
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BOIMNPOCHI
Onsi camonoAaroToBKU No Temam nabopaTopHbIX 3aHATUN

Na6bopaTopHasn paboTta 1
Tema: MUKPOCTPYKTYPHbIN aHann3 MeTarnsioB 1 CrfaBoB

1. INoHsTHE MUKpOAHAIN3a U MUKPOCTPYKTYPhI MaTepHaoB.

2 . Kakne ocHOBHBIE YacTH UMEET MeTaJuIorpapuIecKuii MUKpOCKOM?

3. B kakoii nocneoBaTeIbHOCTH IIPOBOANTCS PACCMOTPEHHE MUKPOLLTH(A U U3y4eHHE MUKPOCTPYKTYPbI?
4 . Yro noHMMaeTCs 10J] YUCIOBOM anepTypol MUKpocKora?

5. W3 KaKuxX XMMHYECKUX JIEMEHTOB (KOMIIOHEHTOB) COCTOSIT CTAJIN M UyT'yHBI?

6 . Uro mpencTaBisIoT co0oi (peppuT, IEMEHTHT, IEPITUT, JIeaeOypuT?

7 . Kakue cTpyKTypHBIE KJIacChl HMEIOT CTAJIU U YYTyHBI?

8 . Kakyro reomerpuyeckyto GpopMy HMEIOT BKIIOUCHHUS rpaduTa B UyryHax

YIir, BULIT, YXT', YBI™?

9. IIpuMeHeHHe 1 MeXaHHYeCKHe CBOWCTBA CTAJICH M YyTYHOB

Na6opaTopHas pa6oTa 2

Tema: OnpegeneHue TBepAOCTM MaTepManos
1. Yro Takoe TBepaoOCTL?
2. Knaccudmkauma MeTogoB nsmepeHnst TBepaocTu.
3. CywHoCTb n3mepeHns TBepaocTu no bpuHennto.
4. [1o KaKoro 3Ha4YeHus TBEpAOCTM NpU UCNbITaHUM No BpuHeNno MCNonb3yTCs CTanbHbIE LWapUKN?
5. Kakoro anameTpa Lwapmkm Ucnonb3yoTcs Npu UCMbITaHUU Ha TBEPAOCTb No BpuHennio?
6. 3 kaknx ycrnosumn BeIbUpaeTca aAnaMeTp Lwapvka npu ncnbiTaHum Ha TBepaocTb no BpuHennio?
7. Mpumep 3anucu TBEpAoCcTU No BpuHennio?
8. CywHocTb n3amepeHnst TBepgocTu no Poksenny?
9. Mpumep cdopmbl 3annck TBepaocTy no Pokeenny?

Na6opaTtopHas pa6oTa 3
Tema: VcnbiTaHne MaTepuranoB Ha yaapHYl BA3KOCTb UTO HasbiBaeTCs yaapHOW BA3KOCTbIO MaTepuana v
4YTO OHa xapakTepusyeTt?
1. Kak onpegensetcsa ygapHas BA3KOCTb cTanm?
2. [Onsa yero obpasLbl N3roTaBNMBaOTCA C HAOPE30OM?
3. OT yero 3aBMCUT BENMWYMHA YOAPHOWM BA3KOCTU U AN KAKMX MaTepuarnoB oHa 6onbLue?

NabopaTtopHas pabora 4
Tema: Onpep,eneHme KPUTUYECKUX TOYEK N NOoCTpoeHne anarpamMmbl COCTOAHUA CnlaBOB CBUHEL-CypbMa
1. MeTogmka TepMUYecKoro aHanmaa crjiaBos.

2. 3a c4eT Yero nNpu KpucTannnsaumm YMCToro MeTanna Temneparypa ocraeTcs MOCTOSHHOWN?

3. Kak ctponTtca guarpamma cocTosiHUA?

Na6opaTtopHas paboTta 5

Tema: AHanua coctosiHua gnarpammel Fe — C
1. B Kakvx koopanHaTax CTpouTcs AvarpaMmma COCTOSIHUS CUCTEMBI Xkeneso-yriepoa?
2. YT0 MOXHO onpeaenqTb C MOMOLLILIO Anarpammbl COCTOSIHUS CUCTEMBI XXeneso-yrrepoa?
3. Kakne casbl n cTpykTypbl 06pasyoTca Nnpy cniaBneHny xxenesa ¢ yrnepoaom?
4. Kakve npeBpalleHus MpoucxoadT Npu OXMaKOeHWW W HarpeBe XenesoyrnepoaucTbiX CnnaBoB B
TBEPAOM COCTOSAHUMN?
5. UTo NnoHMmMaeTcs nog KpUTUYECKMMU TOYKaMK, XapaKTePHbIMU AN XXene30yrnepoanucTbiX CniaBoB?
6. Kakne kpuctannunyeckme CTpyKTypbl UMeeT Xeneso?
7. YT0 Takoe hasza?
8. [anTe onpegeneHne epputa, ayCTeHnTa, LLeMeHTuTa, nepnurta, negedypura.
9. Kakune cnnasbl HasbiBatoT ctansamu? YyryHamn? 10. YTo Takoe nnacTUHYaThbIn 1 3€PHUCTBLIV NepnT?
11. MoxeT nu 0Obl4HAs KOHCTPYKUMOHHAs CTanb WMETb CTPYKTYpy aycTeHuTa Mpu KOMHAaTHOW
TemnepaTtype? MNouemy?
12. MoxeT nu ctanb Y8 nmetb cTpykTypy nepnuta npu 750 °C? MNovemy?

Na6opaTtopHasa paboTa 6
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Tema: MNocTpoeHne n aHanus guarpammbl U30TEPMUYECKOTO NPEBPALLEHNS NEPEOXaXKAEHHOIo aycTeHunTa
1. Or kakux GaKTOpOB 3aBUCHT pa3Mep IEPIUTHOH KOJTOHUHU U IUCTIEPCHOCTh MepanTa? Ha 4To OHY BIHAIOT?
2. UYewm ormmnuarorcst JUITA cramm 40 u V8?2
3. B kakux TeMmepaTypHBIX HHTepBaTax oOpa3yloTcs MepiuT, COpouT, TpoocTHT (Huske Arl Ha 50-100°; Ha 100-
130°, npu t=520- 580°).
4. 3a cuer Kakoro nporecca o6ecrnedrBaeTCs POCT 3apO/IbIlIa IIEMEHTHTA TIPH TIEPIMTHOM NpeBparuennn? I'ie
oH 00pazyeTca? UTo sSBIsIeTCS IBIKYIIEH CHION ero 3aposKIeHus?

5. CymHocTb HHKYGAIMOHHOTO Meproia. 7. B ueM oTiMume nepiuTta, 06pa3oBaBIIErocs B PABHOBECHBIX
YCIIOBUSX U U3 MEPEOXJIaKICHHOr0 aycTeHuTa 1iist ctanu 407

Na6opaTtopHas paboTta 7

Tema: M3yyeHne MUKPOCTPYKTYPbl N CBOUCTB YyryHOB
1. B gem paznuunie MeXIy CTaJSIMHA U 9yTyHAMU?
2. OcoOEHHOCTH CTPYKTYPHBIX MIPEBPAIIEHUH PH KPUCTAIUTH3ALNH U MTOCIEIYIOIIEM OXJIAXKICHUH 10 KOMHATHOM
TeMIIepaTyphl OEJIbIX YyT'YHOB.
3. CtpoeHue u cBoiicTBa OEJIbIX, CEPBIX, BBICOKOIPOYHBIX U KOBKUX YyT'YHOB.
4.CyniHocTs ¥ Ha3HAYEHHE MOAN(DHUIUPOBAHKS TyTYHOB.
5. KaxkoBbl HEOOXOJMMBIE YCIIOBHS LTS TpadyuTH3AINH?
6. Kak nonyyaercs KOBKuil uyryH?
7. Knaccudukaryst 1 001acTh NPUMEHEHNS YyTYHOB.

NabopaTopHasn paboTta 8

Tema: Tepmunyeckas obpaboTka yrnepoancTbiX CTanen
TepmoobpaboTKa cTaiu, ¢ OCHOBHBIC BUJIBL.
PexuMbl TepMOOOPaOOTKH.
OTxur ¥ HopManu3anus.
CTpyKTypa U TBEpJOCTb CTANH MOCJIe OTXKUTA, HOPMATHU3AIHH.
3akaska. Bei0op nmapamMeTpoB pexrMa 3aKajKH.
CTpyKTypa 3aKaJeHHOM CTalu M MPUYHHA €€ BBICOKOH TBEPAOCTH.
[TpokanuBaeMOCTh 1 3aKaJIMBAEMOCTh CTAJIH.
OTIycK, BUIBI OTITYCKA.
CTpykTypa U TBEpJOCTh 3aKaJICHHON CTAIIU [IOCJIe OTITyCKa (HU3KOTO0, CPETHEr0 U BBICOKOTO).

CoNoOA~LNE

Na6opaTtopHas paboTta 9

Tema: M3yueHne MUKPOCTPYKTYpPbl U CBONCTB TEPMUYECKN 06paboTaHHbIX YriepoauncTbiX CTanen u
nernpoBaHHbIX cTanen

1. Kakue TpeboBaHMA MO MEXaHWYECKMM U TEXHOMOIMMYECKUM CBOWCTBaAM MNPEObsBSOT

KOHCTPYKLMOHHbIM CTanam?

2. Kak BNUKI0T nervpyroLme aneMeHTbl Ha NpokanMBaemMocTb cTanen?

3. Kakoe konuyecTBO yrnepoaa cogepxat LeMeHTyeMble NermpoBaHHble KOHCTPYKLUMOHHbIE cTanu?

4. Kakyto MUKPOCTPYKTYPY OHU UMEIOT?

5. Kakne nameHeHus npoucxogsT npu nernposaHun pepputa?

6. Kakon tepmuyeckon o6paboTke nogsepratoT LeMeHTyeMble CcTanm nocne LuemeHTaumm?

7. Kak uameHs0TCsl MexaHU4eckne CBOWCTBa B NpoLecce Tepmuyeckor obpaboTtkn?

8.4to Takoe yny4wenne?

9.Kakne nervpoBaHHble CTany NOABEPraroT YNyyLEeHno?

10.Kakyto MMKpOCTPYKTYpPY MMEIOT yrydliaemble ctanun?

NaGopaTtopHas pa6oTta 10
Tema: W3yyeHne MUKPOCTPYKTYPbl LBETHLIX METANOB M CNiaBoB

Kakune cnnasbl Ha3bIBAOTCA NaTyHAMM U Kak OHU MapKUpYTCH?

Kakune cnnasbl Ha3biBaloTCA GPOH3aMM 1 Kak OHU MapKupyoTca?

Kakune cnnaBbl Ha OCHOBE aniOMUHNA OTHOCATCH K MUTENHbBIM CMflaBaM U Kak OHW MapKupyroTcs?
Kakune cnnaBbl Ha OCHOBE anitoMUHNSA SBNSOTCS AedopMmpyembiM? Kak oHM MapkupytoTca?
Kakne cnnaebl Ha OCHOBE antoMUHUSA MOXHO YNPOYHATE TepMuyeckon obpaboTkon?

KakoBbl 06n1acTv npuMeHeHnst antoMUHNEBBIX CMaBoOB?

ogkhwnE

JlabopaTopHas paboTta 11
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Tema: TexHonorusi M3rotToBneHUs nuTenHom opmbl. NMpoekTnpoBaHue TEXHONOIMYECKOro npoLecca
N3roTOBIEHNS MOKOBKM.

B 4ém cocToUT CYLLHOCTb NMMTEAHOrO NpoM3BoacTBa?

YTo Takoe MoAernb 1 U3 Kaknx MaTtepuanosB OHa U3roTaBnmBaeTca?

Yem Mogenb oTnn4aeTcs OT OTNAMBKU?

Kakyto yacTb getanu otpaxarT MOAeNb U CTEPXKEHb?

Kak nsrotaBnuBaloTcs OTBEPCTUS B OTNMBKAX?

. N3 kaknx maTtepmanoB usrotaBnueaTca (POPMOBOYHbIE N CTEPXKHEBbLIE CMECU U Kakne Tpebo-
BaHMS NpeabaBNATCA K HUM?

7. [Onsa 4ero Ha3Ha4yaloTCA POPMOBOYHBIE YKMOHbI?

8. B 4ém 3aknoyaeTca HazHauYeHne CTEPXKHEBbLIX 3HAKOB?

9. [ns yero npegHasHavaeTCcs NMUTHUKOBAS CUCTEMA U U3 KaKMX NIEMEHTOB OHA COCTOUT?

10. YTo Takoe ycagka meTanna u Kak oHa y4nTbiBaeTCHA MpU U3roTOBIIEHUUN NIUTENHOM OPMbI?
11. Yto Takoe nuteriHasa popma 1 Kakme anemeHTbl 00pasyoT eé?

12. B kakou nocnegoBaTenbHOCTM OCYLLECTBSETCS pa3paboTka acku3a OTIIMBKN?

13. KakoBa nocnegoBaTenibHOCTb M3roTOBJIEHUS NIMTENHOMN hOPMbI?

oM =

Na6opaTtopHas pab6oTta 12
Tema: VayueHne obopynoBaHUS 3NEKTPOAYrOBOM U ra30BON CBapPKM
YT0 Ha3bIBaeTCs CBapKon?
B yem cyLlHOCTL cBapkm?
Yto npeacraBngaeT cobor anekTpuyeckas ayta, M kak MpoMcxXoauT NpoLece ee 3axuraHme?
Kak onpegensetcsa TennoBas MOLLHOCTb QYW U Kak OHa pacxoayeTcs?
HaiTe onpeneneHne BoNbTaMNepHOW XapakTepPUCTUKN CBAPOYHON OYTN.
YT0 Takoe cBapvMBaeMOCTb METANOB U OT Yero oOHa 3aBUCUT?
Ha kakue rpynnbl nogpasgensieTcs cBapoyHasi NpoBOJIoKa?
Kak knaccudunumnpyoTcst cBapoyHble aneKkTpoabl?
Kakne KoMNOHEHTbI BXOOSIT B COCTaB MOKPbLITUSA 3MEKTPOaoB?
Kakoe obopynoBaHue Heobxoaumo Ans py4yHoOn OyroBOn CBapkn?
Kak Bo3byxxgaeTcst ayra npu py4yHom cesapke?
KakoBa TexHuKa CBapku OQHOMPOXOAHbIX CThIKOBbIX LUBOB?

BOoo~NoGOA~WONE

B
NP O

Na6opaTtopHas pa6oTta 13

Tema: V3yyeHne xapakTepuCTUK SNEKTPOCBapOYHbIX annapaTtos. OnpegeneHne pexmmMmos U
TEXHOMOrM4Yecknx KoaULUMEHTOB AYroBO CBapKu.

1. Kakme UCTOYHMKU TOKa NPUMEHSAIOTCA MPU PyYHOW cBapke?

2. UYT0 HasbiBaeTCs BHELLUHEN XapaKTepuCTUKON MCTOYHMKA ToKa?

3. Kakve npeumyliectsa n HegoCTaTKM UMEKOT UCTOYHUKM NEPEMEHHOIO U NOCTOAHHOrO Toka?

4. Y10 Takoe cBapka npsiMoi n obpaTHON NONSAPHOCTLIO?

5. 3a cyet yero B cBapo4HbIX TpaHcopMaTopax OCTUraeTcs KpyTonoaatowas BHELUHSS
XapaKTepucTrka NCTOYHMKa Toka?

6. Kakve npeummyLiecTtBa UMeeT MCTOYHUK TOKa C NadatoLlent BHELWHeN XapakTepuCTMKON?

7. B 4em npenmyLLecTBO N HEOCTaTKM PYYHON 3MEKTPOOYroBON CBapknu?

Na6GopaTtopHas paboTa 14
Tema: N3yyeHne KOHCTPYKLUN PEXKYLLNX UHCTPYMEHTOB.

OnpenenuTs, 4TO TAKOE KIMH U KOTJIa OH CTAHOBUTBCSI PEKYIIUM KIIMHOM.

. IToka3zarp pexxynuii KJIMH Ha HaTYpHOM 00paslie HHCTPYMEHTA.

OOBsCHUTH HA3HAYCHHE PEXKYIIEH YaCTH HHCTPYMEHTA.

Jatb onpeneneHus U N0Ka3aTh KOHCTPYKTUBHBIE AIEMEHTHI PEXYIIEH YacTH HHCTPYMEHTA.

A

Jatb onpeneneHust KOOPAUHATHBIX MIIOCKOCTEH U OKAa3aTh UX PACIOJIOKEHHE OTHOCUTENIBLHO
paccMaTpUBaeMOM TOUKH PEXYLIEH KPOMKH.

o

JlaTh ompenienieHns yTioB pe3lia U MoKa3aTh HX B COOTBETCTBYIONIEH CeKyIel TNIOCKOCTH. 7. OOBSICHUTH
Ha3Ha4YeHUe MepPeaHEro yria vy.
7. OO6bACHUTH HA3HAYEHHE 3aHEr0 Yria o. 9. OOBACHUTB, HA YTO BIMAET yroll HAKIOHA PEXKYIIel KPOMKH A.
10.Yro Takoe paboyas MI0CKOCTH?
8. O6bacHUTS MpUuKMHY 06pa30BaHMS KHHEMATHUECKUX YITIOB B IIPOLECCE PE3aHUs U UX BIMSHUE Ha IPOLIECC
pe3aHus.
JlabopaTopHas pabora 15
Tema: Pe3supl. U3amepeHue reometTpmnyecknx napameTpos.
1. Kakue cymecTByIOT TUIIBI PE3IOB?
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2. OnpeenuTh KOHCTPYKTHUBHBIC AJIEMEHTHI Pe3lia.

3. JlaTh omnpeieNieHns yTioB pesla.

4. M300pa3uth reoMeTpUISCKUe apaMeTphl 3aJaHHOTO pesiia.

5. Ha uto BIusifoT yriml B ruiaHe ¢, ¢l?

6. Kax m3mepuTtsp nepenauit yroi y?

7. Kak nameputs 3amHue yrisl o u al?

8. Kak n3aMepuTh yros HakjIoHa pexymed KpoMKH A?

9. Kak namepurs yrisl B ruiase ¢, l?

10.Kaxkue yrioMepsl HCIIONB3YIOTCS AU H3MEPSHNUS TEOMETPUH Pe3Lia U KaK UMM I10JIb30BaThCs?

Na6bopaTtopHasa pa6oTta 16
Tema: OceBble pexyLLne UHCTPYMEHTbI. U3MepPEHME reOMeTPUYECKMX NapaMeTpPOB.
. Kakue cymecTtBytoT Buabl cBepin?
. OnpenenuTs KOHCTPYKTUBHBIE 3JIEMEHTHI CIIUPAJIBHOTO CBEPIIA.
. JlaTb ompeeneHus yriioB CIUPaIbHOTO CBEpIa.
. Kakyto ponb urpaet yros HakJioHa BUHTOBOH KaHaBKHU ®?
. Kak n3meputs nepenHuii y ¥ 3aJHUH 0L YIIIBI COHHPANBHOTO cBepia?
. Kak u3meputh yromn HakIoHa BUHTOBOM KaHaBKU 7
. Kak u3meputs yron B miaHe ¢ CiupajibHOTo cBepna’?
. Kakue cymecTByroT BUIBI 3¢HKEPOB M KaKO€ MX Ha3HaYeHUE?
9. OmnpenennTh KOHCTPYKTUBHBIE JJIEMEHTHI 3EHKEPA.
10.Kakue cymiecTByIOT BUIbI pa3BEPTOK U KAKOE UX HAa3HaUEHHUE?
11. Onpenenuts KOHCTPYKTHBHBIC 3JIEMEHTHI Pa3BEPTKH.
12.Kakue yriomepsl HCTIONB3YIOTCS IS I3MEPEHHS TEOMETPHU OCEBOTO PAa3MEPHOT0 HHCTPYMEHTA M KaK UMHU
MOJIb30BATHCSA?

0 ON DN AW —

Na6opaTtopHas pab6oTta 17
Tema: MNpoBepka BepPTMKANbHO-CBEPNUIBHOIO CTaHKa Ha FreOMETPUYECKYHO TOYHOCTb

1. lats onpenenenue HOHATHIO CIIOTPEIIHOCTE.
2. Uro TaKoe paguanbHOE GHEHNe KOHYCA MITTHHIeNs?

Kakue norpemHocT# H3roToBIEHUsI OTBEPCTHH MOT'YT BOSHUKHYTB IIPH MPEBBIIIEHUH TOTyCTUMOTO YPOBHS
mapaMeTpOB, KaK IIOCKOCTHOCTh paboueii MOBEPXHOCTH CTOJIA, IEPIICHANKYJIIPHOCTh paboyeil MOBEPXHOCTH
CTOJIa K OCH BpallleHUs IITTHHIENS?

NabopaTtopHas paboTta 18
Tema: ®pesbl. U3MepeHUe reoMeTpUYEeCcKMX napameTpoB
1. Kakwne cymecTByroT BUABI ppe3?
2. YeM OoTJIMUAIOTCS TIOIYTHOE M BCTPEYHOE (hpe3epoBanHue?
3. Kakue ecTb pa3HOBHAHOCTH LIMTOHOYHBIX (Ppe3 U Kak OHU pabOTaIOT.
4. Ha3Bath pa3HOBHHOCTH YIJIOBBIX ()pe3 M UX Ha3HAUYCHHE.
5. Onpenenuts KOHCTPYKTHBHBIC 3JIEMEHTHI (PPE3bI.
6. [laTs onpeenieHns yrioB (pessl.
7. Kakyro poip urpaet yrojl HakJIOHa BHHTOBOM KaHAaBKH 7
8. Kak n3meputs nepeaHuii y u 3aiHUH o yrisl ¢ppesst?
9. Kak n3aMepuTh yroii HakjioHa BUHTOBOW KaHABKU ®?
10.Kaxkoii yrimomep HCIOIB3YETCs ISl N3MEPEHUS TE€OMETPUH MHOT03yOBIX HHCTPYMEHTOB M KaK MM IOJIb30BaThCS?

Na6opartopHas paboTta 19
Tema: NpoBepka TOKAPHOro CTaHka Ha TOYHOCTb

Hasnauenue TOKApHOI'o CTaHKa U 001acTh ero MMpUMEHCHUS.
HCHB IIPOBEPKHU CTaHKA HA TCOMETPUUICCKYIO TOYHOCTb.
OObBscHATE MOpAAOK IMOATOTOBKH U MPOBEACHUA I/ISMCpCHHﬁ.

PoONMPE

OOBsACHHUTE KaK TeOMETPHUYECKAst TOUHOCTh TOKAPHOT'O CTAHKA BIIHSCT Ha TIApaMETPhl T€OMETPUICCKOM
TOYHOCTH 00pabaThiBaeMOil MOBEPXHOCTH (pa3Mephl, GopMa, B3aUMHOE PACIIONIOKESHHIE TOBEPXHOCTEN).

LUKANTA U KPUTEPUUN OLLEHUBAHUA
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caMonoaroToBKU no Temam na60paToprlx 3aHATUNA

- OLIEHKa «3a4YmeHOo» BbICTaBMAETCS, eCcnv 0bydaoLwmiicsl B KOHLLE NabopaToOPHOro 3aHATUS OTBETMI

Ha BOMPOCHI U CMOT BCECTOPOHHE PacKpbITb TEOPETUYECKOE COAepKaHNe TEMbI.
- OLleHKa «He 3a4meHOo» BbICTaBMSAETCS, ecrnu oby4aroLlwuniica B KoHLe NabopaTopHOro 3aHATUS He

OTBETWJ1 HA BOMPOCblI U HE CMOI' paCKpbITb TEOPETUYECKOE CoAepXaHNEe TEMbI.

TECTOBbIE BOMNPOCHbI
ANsl npoBeAeHUs py6exXHOro KOHTpons

BellecTtBa ¢ MeTannnM4eCcKkom KpUCTannmy4eckom peLleTkon UMEHOT. ..
+ NNacTUYHOCTb M KOBKOCTb
HM3Kasi TENNONPOBOAHOCTb
BbICOKasi 3M1eKTPONpPOBOAHOCTb

BewectBa B Kpuctann4eCckom COCTOAHUNN obnapgator...

BbICOKOWN ANEeKTPOonpoBOAHOCTbIO
HanM4YnMeM ToNbKO BrKHEro nopsaaka B pacnosioxXeHnn 4actumuy
+ Hanu4nem ganbHero nopsaka B pacnosioXdKeHmnn Yactul

Ob6bemHoLeHTpMpoBaHHas Kybnyeckas pelueTka umeer...
+KoopANHaLMOHHOE Yncno — 8
KO3 PULMEHT KOMMNAKTHOCTN — 0,52
KOOpAWHALMOHHOE Yncno — 12

KpVICTaJ'IJ'II/IHeCKaﬂ pelweTKka, JaleMeHTapHasa a4yerka KOTOpOl7| npencrtaeneHa Ha pUCYHKe,
Ha3blBaeTCA...

+ 06 bEMHO-LeHTPMPOBaHHOM Kybrnyeckon
TeTparoHansHon
rpaHeLeHTPUPOBaHHON Kybunyeckomn

JInHenHbIMK gedbekTaMm KpUCTaNIMYECKON peLLeTKy SABASOTCS. ..

+auMcrnokaLmm
BaKaHCcum
TPELUMHBI

Kpuctannuueckas pelleTka, aneMeHTapHasi s4deilka KOTOPOW MpeAcTaBneHa Ha  PUCYHKe,
HasblBaeTcs...

006BEMHO-LIEHTPMPOBAHHOM KyOMYeCKon
+ rpaHeueHTpPUPOBaHHON Kybnyeckon
rekcaroHanbHOW NNOTHOYNakoBaHHON

CBoMCTBO, 3aknivarueecs B CMOCOOHOCTM  BelwlecTBa CyWECTBOBaTb B PasfUYHbIX
KpUctanimyeckmnx MOAVIC*)I/IKaLI,I/IﬂX, Ha3blBaeTCA...
nsomepuen
+ nonumopdnsmom
N30MOpPHU3MOM
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AmMopdHbIe BelecTBa...
aHWN30TPONHBbI
UMEIOT JanbHUN NOPSA0K B PAcnofioXXeHUN YacTuL
+1MMEI0T TONbKO BAVXKHMI NOPSAOK B PACNONOXEHUN YacTuL

AHunzoTponuen ceoncTs obnagator...
amopdHble maTepumarnbl
NoNMKpUCTanMyeckme BeLwecTBa
+MOHOKpUCTannbl

paHuLbl 3epeH OTHOCATCA K AedyeKkTam KpUCTannmnmyeckon peLLeTku:
TOYEYHbIM
NNHENHbIM
+MNOBEPXHOCTHBIM

HedekT, npencraenawowmini cobon UCKaKEHNE KPUCTaNSIMYECKON PeLLEeTKN BAOMNb Kpasi NULIHEN
NonynmocKoCTW, Ha3blBaeTCs...
+ KpaeBou gucrnokaumen
AedeKToOM ynakoBKM
BaKaHcuen

AMOpHOE COCTOsIHME BELLIECTBA XapaKkTepnsyeTcs...
+0TCYTCTBMEM JarbHEro nopsifka B pacrnonoXeHnn YacTtul
Hanu4yme NoCTOSIHHOM TeMnepaTypbl KpUcTann3aumum
BbICOKOW 3MEKTPONPOBOAHOCTbLIO

PaBHOBeCHas KOHLEHTpaLMsl BakaHCWI NPV MOBbLILLIEHWUN TEMNEPATYpbI ...
He MeHsieTcs
+ yBenuuueaeTcs
yMeHbLLaeTcs

To4veyHbIMY gedekTammn KpUCTanIM4eckon peLLeTKn SBnatTCs. ..
Kpaesble 1 BUHTOBbIE AUCTIOKaLUK
nopbl, TPeLUNHbI
+BakaHcuu

XapakTepucTtrka KpUcTanmmyecko peLleTku, onpeaensiiowas YMcno YacTtvy (aToMoB, MOMEKyn unu
MOHOB), HAXOAALLMXCS Ha HAVMEHbLIEM PABHOM PacCTOSIHUM OT AaHHOM YacTulbl, Ha3blBaeTCs...
+ KOOpPAWMHaLMOHHBLIM YUCITOM
WHZEKCOM MOCKOCTM
nepuoaoM peLleTku

XapakTepHO 0CODEHHOCTBLIO KPUCTANMYECKUX BELLLECTB SABNAETCS. ..
HU3KaA 3NeKTponpoBOAHOCTb
+ Hanu4yne garnbHero nopsiika B pacrnonoXeHun YacTtuy,
OTCYTCTBME NOCTOSAHHOW TEMMepaTypbl MNaBneHus (Kpuctannmaaumm)

KoopanHauunoHHoe 4ncno OLK kpucTtannmyeckon pelleTku paBHo ...
12
4
+8

AHM30TpONMNEn HasbIBaeTCs ...
NOBEPXHOCTHLIN AedEKT CTPOEHUSA KPUCTamNMYeCcKon peLleTkm
nepeHoc BellecTBa, 06yCnoBneHHbIN 6ecnopsaoyHbIM TEMMOBbIM ABUXEHUEM YacTuL
+ 3aBUCMMOCTb CBOWCTB OT HamnpasrieHus, ABMsoLeecs pesynbTaTtoM YNopsaOYEHHOro PpacrnonoXeHUs
aToOMOB (MOHOB) B MPOCTPaHCTBE

AmopdHbIe BewecTBa...
+ He UMeloT JarnbHero nopsaka B pacnosnioXXeHUn YacTtul,
UMEIOT BbICOKYHO 3NEKTPONPOBOAHOCTb
aHU30TPOrHbI
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20.

BakaHcus sBnseTtca edeKkTomMm. ..
06 bEMHbIM
NUHENHbIM
+ TOYEYHbIM

LWKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHI pybeXHOro KOHTpons
- «3a4TeHO», ecnun TecTMpoBaHune caaHo Ha 60 % v 6onee.
- «He 3a4TeHo» - MeHee 60 %.

314 Cpe,ﬂCTBa Ana I'IpOMe)KYTO‘-IHOﬁ aTtrTecTauuvm nNo uToram n3yvyeHumsa goUCUNNIINHLI

TECTOBbIE BOINPOCHI
AnNA nposeaeHns NPOMeXyTOYHOro KOHTPOssA

KpuTnyeckasi CKOpOCTb OXNaXaeHUst Mpu 3akarke - 37o0...
MUHMMasIbHas CKOPOCTb OXNaxXAeHus, Heobxoaumas anst pmkcaLum ayCTEHUTHOWM CTPYKTYpPbI
MaKkcumarbHas CKOPOCTb OXMaXAeHusl, MNpuM KOTOPOW ayCTeHWT elle pacnagaeTtcsi Ha CTPYKTypbl
nepnuTHOro Tuna

+ MUHUMarbHas CKOPOCTb OXNAXAEHMs, HeobxoanmMas Ans Nony4YeHUs MapTEHCUTHOWM CTPYKTYpbI

TpooCcTUT oTNMYaeTcs OT nepnuTa...
dopmon YacTul, LemMeHTUTa
MeHbLUEN TBEPAOCTbIO
+ 6onee BbICOKOW AMCNEPCHOCTLIO CTPYKTYPbI

CopbuTt oTnnyaeTca oT nepnuTa...
MeHbLUEN TBEPOOCTbIO
+ Bonee BbICOKOW ANCNEPCHOCTLIO CTPYKTYPbI
dopmon YacTuy, LemeHTuTa

Boibepute 13 Tpex BuagoB cmecu (P+L), obpasytowienca B pesynbrate nepnvTHOro npespalleHns
npu oxnaxgeHun ctanu, Bua Hambonee KpynHonnacTMH4aTon, rpybor cmecw ...
+nepnut
copbur
TpooCTUT

Bbibepute n3 Tpex BuagoB cmecu (P+Ll), obpasytowienica B pesynbtaTe NeprMTHOrO nNpeBpaLleHnst
npu oxnaxgeHum ctanu, Bug Hambonee MenkognCNepcHoOM 1 TBEPLAON CMECH ...
nepnuT
+copbut
TpooCTUT

HavmeHblie nnacTMYHOCTBIO W OLHOBPEMEHHO HauOOmbLIEN MPOYHOCTBIO U TBEPAOCTbIO
obragatoT cTanu ¢ NeprMTHON CTPYKTYPOW ...
nepnuTHbIe cTanu
copbuTHbIe cTanu
+ TPOOCTUTHBIE CTanm

MpoMeXyTOUYHOW MexXay NeprMTHOM U MapTEHCUTHOM CTPYKTYpaMu CTPYKTypa cTanu siBnaeTcs ...
TpPoOCTUT

copbut
+ 6eHnT
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10.

11.

12.

13.

14.

15.

16.

17.

18.

MakcumanbHOW TBEPAOCTbIO U MUHUMAaIrbHOWM NIacTUYHOCTbIO obnapaet CTpyKTypa
cTanu:
oenHnT
nepnut
+MapTeHCUT

besguddysnoHHo (ee obpasoBaHMe COBEpPLUEHHO He COMpoBOXOAeTCA NepeHOCOM aToMOB)
obpasyeTtcs CTPYKTypa cTanu:
6enHnT
nepnunt
+ MapTeHCUT

Bennunna TeMneparyp Ha4dana n KoHua MapTeHCUTHOro npespalleHna ctanm 3aBucuT ...
OT CKOPOCTU oXnaxXxgeHua
+0T XMMNYECKOro coctaBsa ctanu
OT TeMnepartypbl HAarpeea ctanmun

COBOKyMHOCTb Onepauuii Harpesa, M30TEPMUYECKOW BbIAEPXKKM W OXMaKOEHUA MeTannyeckux
CNnaBOB, HAXOASALUMXCHA B TBEPOOM COCTOSHMM, C LENbl U3MEHEHMS UX BHYTPEHHEr0 CTPOEHNS 1 co3aaHuns
3a CYET 3TOro HeOBXOAMMbIX MEXaHNYECKNX UK DU3NYECKNX CBOMCTB Ha3biBaeTcs _ 06paboTkom:
ANEKTPOXNMUYECKON
MeXaHN4YeCKon
+TepMunyeckon

Tepmuyeckas obpaboTka, NpoBoguMas C LieNbo Nony4YeHns HEPaBHOBECHOW CTPYKTYPbl U BbICOKOM
TBEPAOCTU Cnnaea, HasblBaeTcs...
LleMeHTaumemn
+ 3aKkankomn
dpesepoBaHMeEM

Ounddysnen HasbiBaeTCS. ..
NMOBEPXHOCTHLIN AEedEKT CTPOEHNSA KPUCTamNIUYECKON peLleTKu
CMOCOBHOCTL BeLLEeCTBa CyLLEeCTBOBaTb B PA3NNYHbIX KPUCTanImMyeckmx Mmogudumkaumnsx
+nepeHoc BellecTBa, 00yCcnoBneHHbIN 6ecnopaaoYHbIM TEMMOBLIM ABVKEHNEM YacTuy,

MepnuTHoe NpeBpaLleHne B CTansiX CONpoBOXAaeTCs ...
+pacnajoM aycTeHuTa ¢ o6pa3oBaHMEM 3BTEKTOMAHOW cMecu (depputa U LeMeHTUTA)
pacnagoM cheppuTa C BblaeneHnem n3bbITOYHOTO LeMEHTUTA
nepexoaom deppuTa B LEMEHTUT

Hopmanusauumsi — 310 Tepmuyeckast obpaboTka...
+ 3aKnovaloLancs B Harpese ctanu Bbllwe nuHuM GSE n nocnegyowem oxnaxaeHun Ha Bo3gyxe
KoTopas obecnedvBaeT Nony4yeHne CBOWCTB, XapakTepHbIX AN AaHHOW MapKu;
3aMeHsALLIas OTXUI NTIerMpoBaHHbIX cTanen
Npu KOTOPOW rMaBHbLIM NPOLIECCOM SBNAETCH yCTpaHeHWe nocneacTsuin AeHOAPUTHON NMKBaLnm

MonHbIN OTXXUT yrnepoaucTon ctanu 45 nponssogaT npu TemnepaTtype ...
+ Ha 30-50 rpagycoB Bblille TemnepaTtypbl ACz AN STON Mapku
Ha 150-200 rpagycos Bhbllle TeMmnepaTypbl Acs
nopsgka 690° C

[Npun NnpoBegeHUN oTnycka B cTansx...
NPONCXOAMT pacnaj oCcTaTOYHOro aycTeHuTa
obpasyeTca MapTeHCUTHas CTPYKTypa
+He npoucxoauT pasoBon nNepekpucTanmsauum

CTtpykTypa ctanu 45 nocrne nomHoro oTmxura...
+ cbeppuT + nepnut
MapTEHCUT
LEeMEHTUT
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19.

20.

NS ycTpaHeHWs KpYNHO3ePHUCTOWM CTPYKTYPbI CTanu UCMOSb3YHOT. ..
LeMeHTauuo
yryJlieHue
+HOpManM3auuio

CTpyKkTypa AO3BTEKTOUOHOM CTanu nocrie NofHoro oTkura...
LEeMEeHTUT + nepnut
MapTeHcUT
+depput + nepnut

LUKANA U KPUTEPUMN OLULEHUBAHUA
OTBETOB Ha TeCTOBbleé BONPOCHLI NPOMEXYTOYHOro KOHTponA

- «3a4TeHO», ecnun TecTMpoBaHune caaHo Ha 60 % v Gonee.
- «He 3a4TeHo» - meHee 60 %.

3AYET
OCHOBHbI€ YCNOBUSA NOJyYEHUS:

1) obyyawowwminca BbINONHWN BCe BuAbl y4yebHoOW paboTbl (BKNOYAA CaMOCTOSTENbHYIO) U
oTymTancd o6 ux BbINOMHEHUN B CPOKW, YCTaAHOBMNEHHble rpadnkoM y4ebHOro npouecca Mo
AVCUMNINHE;

2) npoLwén 3aknymTenbHOe TeCTUPOBaHME.

MNnaHoBas npoueaypa nony4yeHus 3avéra:

1) O6yuvaowminca npeabsaABnsgeT npenogaBaTento BbINOMHEHHble B TevyeHune nepuoga obyyeHus
dmKcnpoBaHHble BHEAyAMTOPHbIE paboThl.

2) lpenopgaBaTtenb npocMmaTpuBaeT MNpPeACTaBfEHHbIE MaTtepuansl M 3anucu B JXypHane Yy4yéta
noceLaemMocT 1M yCneBaeMocTu (BbiCTaBneHHble AnddepeHUNpoOBaHHbIE OLEHKM MO MTOram BXOZHOrO,
TeKyLLero TeCTupoBaHusl)

3) NpenogaBaTenb BbICTaBMASET «3a4TEHO» B 9K3aMEHALMOHHYI0 BEAOMOCTb 1 B 3a4ETHYHO KHUDKKY

3.1.5. CpeacTBa ANA BbIXOAHOIO KOHTpONSA

TECTOBbIE BOINPOCHI
ANA npoBeAeHns BbIXOAHOro KOHTponsA

B BOMPOCHI 3aKIMHYUTENTBHOIo TECTUPOBAaHNUA BXOOAT TECTOBbIE 3adaHNA: AnA NpoBeeHUdA TeKyLllero
KOHTPOJIA U MPOMEXYTOYHOIo KOHTPOIiA

OTBETOB Ha TeCTOBble BONMPOCHI NPOMEXYTOHYHOIro KOHTponA

- «3a4YTEHO», eCcnn TeCTUpoBaHmne caaHo Ha 60 % n Gonee.
- «He 3a4TeHo» - MeHee 60 %.

MnaHoBas npoueaypa NpoBeAeHUs 3K3aMeHa

1) OGyvatowmiics BbIGUPaAET MPOU3BONILHO 3K3aMEHaUMOHHbLIN GuneT M B TeYeHUe OTBEAEHHOro
BPEMEHWN MHAMBUAYaNbHO FOTOBUT NMUCbMEHHbIN pa3BepHYTLIN OTBET Ha BCe 3afaHus buneTa.

2) Mo wucTevyeHUM OTBEAEHHOTrO BpPeMeHW obyvalowmincs caaeT 9Sk3aMeHaunoHHy paboTy
npenoaBaTternto Ha NPOBEpPKY.

3) TlNpenogaBaTenb nNpoBepseT MUCbMEHHYK paboTy obyyatowlerocsd, B criydae HeobXxoaMmocTu
3a4aeT YTOYHsoLWMe N 4ONONHUTENbHbLIE BOMPOCHI

4) TpenogaBaTenb BbICTABMASET OLEHKY B 9K3aMEHaUWOHHYID BEAOMOCTb W 3a4ETHYH  KHUXKKY

obyuvatowerocs

BONPOCHI K 9K3AMEHY
AN NpoBeAeHNs BbIXOAHOIro KOHTpons
1. Kpucrannuueckoe cTpoeHve MeTannos. [Jucrnokaumm 1 Kak OH1 BNMAIOT Ha CBOMCTBa MeTasnsos.
2. CywHocTb cBapkM B 3awWuTHbIX rasax. OCOBEHHOCTW ropeHus Oyrn B 3alWUTHbIX rasax.
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MeTannypruyeckne ocobeHHOCTU CBapku B 3aLUUTHbIX rasax.

3. Bugpl otoenoyHbix onepauunii npu pasmepHor oopaboTke MeTanmos.

4. AHM30TpONUA KPUCTAarmoB, ee BNUAHNE Ha CBOMCTBa MeTanmnoB. AnnoTponuMyeckne npespalleHis B
MeTannax.

5. Cxembl cnocoboB WMdoBaHmus.

6. Quarpamma ha3oBOro COCTOAHUA cnnasoB. juarpamma cCOCTOAHUA antoMUHNA-Meb.

7. MeTogbl Hape3aHus 3ybuaTbix konec. Cxembl 3ybodpesepoBaHma 1 ondneHus.

8. Knaccudmkauma n mapkmpoBka ctanen. Kak BnvsilOT Ha CBOWCTBA CTanu yrnepos M NOCTOSIHHbIE
npumecu.

9. CeapuBaemocTb MeTannoB. Kak BNnAeT XMMUYECKMIN COCTaB CTanu Ha ee CBapuBaeMoCTb.

10. OCHOBHbIE MeXaHNYeCKMe CBONCTBA KOHCTPYKLMNOHHbBIX Matepranos, Ux onpeaeneHus.

11. MNopoku cBapHbIX LLBOB, NPUYMHBI NX 06pa3oBaHUA, CNocobbl KOHTPONS.

12. OcHoBHOE Bpewmsi Npu ToveHnn. Popmyrna pacyeta u cxema.

13. OCHOBbI OMCMNOKALMOHHON Teopuu nnactuyeckon gedopmaumn. Kak nameHsieTcs CTpykTypa npu
nnacTnyeckon gedopmaunu.

14. KoHTakTHas cBapka, ee BUabl U cxembl. 3akoH PU3MKKU, HA KOTOPOM OCHOBaHa KOHTaKTHasi cBapka.

15. Buabl Tepmudeckon obpaboTkn. Kakne npeBpalleHus npoucxogaT npu Harpeee ctanu. YTto Takoe
KpuUTMYecKasi CKOPOCTb OXNaXaeHUs cTanu.

16. CywHoCcTb Nankvn metannos. [punou 1 gnockl, NpUMeHAeMbIe MpU Nanke.

17. Buabl CBapKM Ceporo YyryHa, oTrmyne cBapky YyryHa OT CBapKu cTanu.

18. Buabl 1 0cOGEHHOCTIN JyroBOW CBapku CniaBoB antoMuHus. MNprmeHsiemoe obopynoBaHue.

19. Cxema pesaHusi Npu CBEPrEHMM N pacCBepNIMBaHWUMW, ANIEMEHTbI PEXUMa pe3aHusl, UX pa3mMepHoOCTb
N pacyeTHble (POPMYIbI.

20. YrnepogucTble 1 nerMpoBaHHble MUHCTPYMEHTarbHble CTanu, UX NpUMeEHeHue.

21. CopTaMeHT npokara, npumepbl NPUMEHEHNS NpoKaTa Npy U3roTOBNEHUN CEMNbXO3MaLLIVH.

22. MNpouecc LueMeHTauuu geTtanen n nocnegyrowen tTepmmuieckorn obpabotkn. Obnactb NpUMeHeHUs.

23. TBepaocTb MeTanmnoB, cnocobbl ee onpeaeneHus.

24. Buabl xumMmnKo-TepMmyeckon obpaboTkn ctann. O6bsACHWTE Tex. npouecc uemeHTauun. Kakue cranm
noaBeprarT uemeHTauun.

25. Ceapka v Hannaska nog dntocom. CBapoyHble prtochl.

26. Yrnbl 3aTouku pesua. OnpegeneHue yrnos, HasHaYeHe U NPUMEPHbIE YNCIOBbIE 3HAYEHUS.

27. MaTtepuvansbl st U3roTOBMEHMNS PEXYLLUNX UHCTPYMEHTOB (MapKu, XMM. COCTaB, Ha3Ha4eHue).

28. CoctaB 1 cBOWCTBa ObicTpopexyLlen ctanu. Pexum Tepmmnyeckon obpaboTkm ctanu P18.

29. CtonkocTb MHCTpyMmeHTa. Kakme hakTtopbl 1 Kak BMUSIOT Ha CTOWKOCTb (rpadpmk 3aBnucmumoctu V-T).

30. HepxxaBetowas ctanb, ee cocTaB 1M CBONCTBA. YeM 06bACHAETCH aHTMKOPPO3MIMHOE CBOMCTBO 3TON
cTanu.

31. Tunbl pe3uoB, X Ha3Ha4YeHne, CXeMbl pe3aHus.

32. [laTyHu: cocTaB, MapKkMpoBKa, NPUMEHEHNe.

33. Jedopmaumm nzgenui npm ceapke. Cnocodbl NX yMEHbLUEHWUSI MU YCTPAHEHMUS.

34. 3akanka un ctapeHue. PasynpoyHeHne cnnaBoB antoMUHUS.

35. Tunbl ppes, nx HasHayYeHne, cxemMbl pe3aHusi.

36. Knaccudpmkauusa n mapkMpoBKa yrnepoamucTbiX M NErmpoBaHHbIX CTanen, nx npuMeHeHuUe B C.-X.
MaLUMHaXx.

37. JluTenHble cBONCTBA CNNAaBOB, BO3MOXHbIE AedeKTbl TNTbS, MYTU UX YCTPaAHEHUS.

38. A3oTnpoBaHue, NOHHOE a30TMPOBaHME, HasHa4veHme. lNocnegoBaTensHOCTL onepauuni TI1.

39. Knaccudmkauusa TokapHbIX CTaHKOB.

40. Buagbl TO 1 nx HasHa4yeHue.

41. TexHonorus noBepxHocTen 3akanku TBY. NpokanueaemocTb cTanen.

42. CywHoCTb nNpouecca nony4YyeHns oTnmekvi. HasHavyeHne npubbinei 1 BeINOPOB.

43. YcnoBusi MOMy4yeHUs1 MENKO3EPHUCTOM CTPYKTYpbl MpWM KpucTannusaumm meTannoB. BnwusHue
3€pPHUCTOCTM Ha CBOWCTBA CTanu.

44, Mpouecc TepMoMexaHnyeckon obpaboTkm ctanu. CyLHOCTb, CTPYKTYpa, CBONCTBA.

45. Ocagka v BbiCagka 3aroToBOK NMpu KOBKE, CXEMBbI.

46. Buabl 4yryHOB, UX MApKUPOBKU U NPUMEHEHNE.

47. MeTannypruyeckme npouecchl npu ceapke nnasneHneM. CTPyKTypHbIe NpeBpaLLeHns B 30He

TEPMMYECKOTO BIUSIHUSA.

48. CneumanbHble MeToabl NMUTbS.

49. BnuaHue yrnepoga Ha CBOUCTBa cTanu.

50. dusnyeckue, XMMmMyeckne N TEXHOMNOrMyeckne CBOMCTBa MeTanmnos.

3agavuu

3amauva 1.
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P.H A

——

Al mm

Ha pucynke mokazaHa amarpamma pacTsDKEHHS CTalIbHOTO oOpasma. Jmamerp paboueir actu dg =5 mMm. Ycunmusa Ha
obpasrne B Toukax A u B muarpammel pactspkenus P =4800 H, Pg = 8100 H, cootBercTBeHHO. Ompenennte mpenemn
MIPOYHOCTH M TIpeJiell TEKyYeCTH MeTaa oopasia.

3anaua 2.

P,H a4

e

Al mm

Ha pucyHke moka3aHa auarpaMma pacTsDKeHHUS! CTaJbHOTO oOpasna. [mamerp paboueit yactu dg = 6 MM. Ycwius Ha
oOpasre B Toukax A u B nmarpammsr pactspkeHus P4 =7000 H, Pg = 12000 H, cootBercTBeHHO. Ompenennte mpeaes
MIPOYHOCTH M TIPEJIeI TEKyUeCTH MeTaa oopasia.

3agaua 3.

P.H A

——
A, MM
Ha pucyHke mokazaHa quarpamma pacTsDKCHHs CTalbHOro oOpasma. Juamerp paboueit wactu dg = 8 MM. Ycunus Ha
obOpasiie B Toukax A u B muarpammer pactsokenus Pa =13000 H, Pg = 21000 H, cootBerctBenHo. Ompenenute
Ipees IPOYHOCTH U IpeIes TEKyUeCTH MeTajlia o0pasma.

3anauya 4.
PH a4

>
A, MM
Ha pucyHnke moka3aHa amarpamMma pacTsDKEHHS cTanbHOTo oOpasma. {uamerp paboueit wactu do = 10 MM. Ycunus Ha

oOpasue B Toukax A u B amarpammsl pactspkennst Pa =20000 H, Pg = 33000 H, coorBercTBenno. Ompenenure
IIpe/ieN NPOYHOCTH U TIpeJiell TEKy4eCTH MeTaa oopasia.

3amauya 5.
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P.H A

——

Al mm

Ha pucynke mokasana quarpaMma pacTsDKEHHS CTalbHOTO oOpasma. Jmamerp pabodert wactu dp = 5 MM. Ycuime Ha
obpaste B Touke K nuarpammsl pactsixeHus pasHo Py =8100 H. OtHocurensHoe cyxeHne Metamta obpasma y = 51%.
Omnpenenure UICTUHHOE COTIPOTHBJICHUE Pa3phIBY MeTa/uia oopasua.

3agaya 6.

P,H a4 B

>
Al MM
Ha pucyHke noka3aHa auarpaMma pacTsDKCHHS CTalbHOTO obOpasma. /luamerp pabGoueit wactu dy = 6 Mm. Ycunue Ha
o6pasre B Touke K muarpammsl pactspkerus paBHo Py =13500 H. OtHocuTensHoe cykeHne MeTamta oopasua y = 46%.
Omnpenenure UCTHHHOE COTIPOTHBIICHUE Pa3phIBY MeTa/lia oopasna.

3amgaya 7.

PH a4

e

AL, mm

Ha pucyHke noka3aHa auarpaMma pacTsDKEHHS CTaIbHOTO oOpasua. Juamerp paboueii gactu dyp = 8 mm. Ycunme Ha
o6Opaste B Touke K nmuarpammsl pactsokenus papao Py =26000 H. OtHocurensHoe cykeHne MeTamia oopasua y = 40%.
Omnpenenure UICTHHHOE COTPOTHBIIEHUE Pa3phIBY MeTa/uia oopasna.

3amaua 8.

P.H A B

>
Ay MM
Ha pucyHnke moka3aHa quarpaMma pacTsDKeHHUS cTanbHOro obOpasma. J[uamerp paboueit wactu do = 10 MM. Ycmme Ha
obpasre B Touke K muarpamMmer pactsikenus pasHo Py =44000 H. OtHOCcHTEIRHOE CykeHHe MeTaiuia oopasna y = 34%.
Omnpenenure UICTUHHOE COTPOTHBIIEHUE Pa3phIBY MeTa/uia oopasna.

3amaua 9.
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P.H A

——

Al mm

[IpoBommiiocs ucmbITaHne 00pas3oB Ha pacTsokeHue. JlnmHa pabouel yacT oOpasma A0 M MOCie UCTBITaHus 1 o =25
MM, lx=31,3 MM, cooTBeTcTBeHHO. OTIpeieNINTe OTHOCUTENRHOE YAMMHEHNE MeTaia o0pasia.

3amaua 10.
PH a4

=
AL, Mm
[IpoBommiiocs ucmbITaHue 00pas3oB Ha pacTsokeHue. JmmHa paboueit yactu oOpasma qo u mocie ucnbitanus | o =30
MM, lx=37,5 MM, cooTBeTcTBeHHO. OTIpeieNINTe OTHOCUTENBHOE YAMHHCHNE MeTaia o0pasia.
Bagaua 11.

P.H A B

——
A, MM
[IpoBoaMIIOCH HCIIBITAHKE O0PA3IOB Ha pacTsokeHue. J[nuHa pabouei yactu obOpasna 70 U mocie ucnbeitanus 1 o =40
MM, I =50 mm, cooTBeTcTBeHHO. OTIpeiesnTe OTHOCUTEIbHOE YAJUHEHNE MeTalljIa 00pasiia.
Bagaua 12.

P.H A B

——

AL, mm

IIpoBOIMIIOCH HCIIBITAHHE O0PA3IOB Ha pacTsokeHue. JnuHa pabouei yacTu obOpasma A0 U mocie ucnbitanus 1 ¢ =50
MM, lx =62,5 MM, COOTBETCTBEHHO. OTpeieuTe OTHOCUTEIHHOE YATMHEHHE MeTaia oopasia.

3anauya 13.

Omnwupasich Ha MapoyHOoe 0003HaUYeHue, pacumppyiTe Mapky ciwiaBa Ct 3 cIn, onmpeaenTe XUMUYeCKHIA COCTaB,
ONHMIIINTE MPUMEPHYIO 00JIaCTh KCIOJB30BAHUS CIIABA M €r0 OCHOBHBIC TEXHOJIOTHUCCKUE CBOWCTBA
(TeMmepaTypHBI MHTEpBall ropsucii oOpabOTKM NaBiIeHHMEM, 00padaThHIBAEMOCTh pPE3aHHEM, CBApPHBAECMOCTH,
MIPOKAITUBAEMOCTh, KHUIKOTEKY4IECTh U JP.), CYILIECTBCHHBIC /IS TaHHOTO CILIaBa.
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3agauga 14.

Onupasich Ha MapodHoe 0003HaUYCHHE, pacIIUPpyiTe MapKy criaBa 35X, onpenenuTe XUMUIECKH COCTaB, OTTUIINATE
MPUMEPHYIO 00JacTh WCIONB30BAaHHA CIUIABA M €r0 OCHOBHBIC TEXHOJIOTHUYECKHE CBOMCTBA (TEMIEpATypHBIN
HHTEpBaJI ropsueil oOpaboTKM maBleHHEM, 00padaTHIBAEMOCTh PE3aHHEM, CBAPHUBAEMOCTBH, MPOKAIHBAEMOCTE,
KHUIKOTEKY4ECTb H JIp.), CYIIECTBECHHBIE [UIS JaHHOTO CIIJIaBa.

3amaya 15.

Onwpasich Ha MapoyHoe 0003HaueHHe, pacudpyite mMapky crutaa 35XI'CJI, onpenenure XMMUYECKUH COCTaB,
OINUIIUTE MPUMEPHYIO O0JIACTh WCIIOJIb30BAHUS CILIaBA U €r0 OCHOBHBIC TEXHOJIOTHYECKHE CBOMCTBA
(TemmepaTypHBI MHTEpBaJ ropsiueii oOpabOTKH JaBieHHEM, 00pabaTbIBa€MOCTh pEe3aHUEM, CBapHUBAEMOCTbD,
MPOKaJIMBAEMOCTb, JKHIKOTEKY4YECTh U JIp.), CYILIECTBEHHBIE JUIS JaHHOTO CIJIaBa.

3anada 16.

Onupasich Ha MapouHoe o003HaueHue, pacumdpyite Mapky criasa 9XBI, onpenenure XuMHU4YeCcKuil cOCTaB,
ONMIIUTE MPHUMEPHYIO0 OOJIACTh HCIIOJIB30BAHUS CIIIaBA M €r0 OCHOBHBIE TEXHOJIOTHYECKHE CBOMCTBA
(TeMmepaTypHBI MHTEpBall ropsdeil oOpabOTKM NaBiIeHHMEM, 00padaTHIBAEMOCTh pE3aHHEM, CBApPHBAaEMOCTH,
MIPOKATMBAEMOCTD, XKUIKOTCKYIECTh U Jp.), CYIIECTBEHHbIE I JAHHOTO CIIaBa.

Bamaya 17.

Omnmpasich Ha MapodHoe 0003HaUeHHE, pacmppyiTe MapKy craBa Y9A, onpenenire XUMUIECKHH COCTaB, OIUIINTE
MPUMEPHYIO 00JacTh WCIONB30BAaHHA CIUIABA M €TI0 OCHOBHBIC TEXHOJIOTMUYECKHE CBOMCTBA (TEMIEpaTypHBIN
WHTEpBa ropsiueil oOpabOTKU JaBieHHEM, 00pabaThIBAEMOCTh pE3aHHUEM, CBApUBAEMOCTb, NMPOKATUBAEMOCTD,
KHUJIKOTEKY4eCTh U JAp.), CYILIECTBEHHBIE JJIs JaHHOTO CIIJIaBa.

3anmaya 18.

Onupasich Ha MapouHoe 0003HaueHHe, pacmdpyiite Mapky criasa SXHM, onpenennte XUMHUYECKHH COCTaB,
OIMUIIUTE TPUMEPHYIO O6J'IaCTI) HCIIOJIb30BaHMS CIJIJaBa U €r0 OCHOBHBIE TEXHOJIOTHYCCKHE CBOMCTBA
(TemmepaTypHBI HMHTEpBaJ Topsiyeid 0OpaOOTKH IaBieHHEM, 00pabaThIBaeMOCTh pPE3aHHEM, CBapHBAEMOCTb,
MIPOKAIMBAEMOCTD, XHIKOTEKYIECTh U JIp.), CYIECTBEHHBIE I JAHHOTO CIIaBa.

3agada 19.

Omnmpasich Ha MapoyHOe 0003HaUeHue, pacmmppyiiTe Mapky cioiaBa 12XT, onpeaenuTe XUMHIECKAH COCTaB, OMUIITUTE
IIPUMEpPHYIO 00JacTh HCIHOJB30BAHUS CIUIaBa M €ro OCHOBHBIC TEXHOJOTHUECKHE CBOWMCTBA (TeMIIEpaTypHBIi
HHTEpBaJI ropsueii oOpabOTKH AaBiicHHEM, 00pabaThIBACMOCTh PE3aHHUEM, CBAPUBACMOCTb, MPOKAIMBAEMOCTH,
KHUJIKOTEKY4eCTh U Ap.), CYIIECTBEHHbIE JJIs JaHHOTO CIIJIaBa.

3anaua 20.

Onupasich Ha MapoyHOe 0003HaueHue, pacumdpyiTe Mapky ciiaa 45X, onpeaenure XAMHUECKUI COCTaB, OMUIIATE
MIPUMEPHYIO 00JaCTh HCIOJB30BAHUS CIUIaBA M €ro OCHOBHBIC TEXHOJIOTHUECKHE CBOWCTBA (TeMIIEpaTypHBIH
MHTEpBaJ ropsiyeil oOpabOTKM AaBiIeHHEM, 00pabaThIBAEMOCTh pE3aHHEM, CBApPUBAEMOCTbH, NPOKAIHMBAEMOCTD,
KHUIKOTEKY4ECTb U JIp.), CYIIECTBEHHBIE JUIS JaHHOTO CIUIaBa.

Bagaua 21.

Omnmpasich Ha MapoyHOe 0003HaUeHue, pacmmppyiTe Mapky ciuraBa CU18, onmpenenire XUMUIECKUH COCTaB,
OIMIIUTE MPHUMEPHYIO0 O0JIACTh HCIIOJIb30BAHUS CIIABA M €r0 OCHOBHBIE TEXHOJIOTHUYECKHE CBOMCTBA
(TemriepaTypHBI MHTEpBaJI Topsiueii oOpabOTKM AaBieHHEM, 00pabaThIBAEMOCTh pE3aHHEM, CBAapHUBAEMOCTbD,
MIPOKANTUBAEMOCTh, KHUJIKOTEKY4IECTh U Jp.), CYIIECTBEHHBIE IS JaHHOTO CIIJIaBa.

3anmauva 22.

Onupasich Ha MapouHOe 0003HaueHHe, pacindpyiiTe mMapky cruiaBa BU60, onpenenite XUMUYECKHU COCTaB,
ONHMIINTE NMPUMEPHYI0 00JacTh HCIOJIB30BAHMS CIIJIaBa M €r0 OCHOBHBIE TEXHOJIOTHYECKHUE CBOMCTBA
(TemmepaTypHBIi MHTEpBal Topsdyei oOpaboTku naBieHHEeM, 00pabaThIBAEMOCTh PE3aHHEM, CBapHBAEMOCTD,
MIPOKAJIMBAEMOCTbD, XXHIKOTEKY4YeCTb U JIp.), CYIIECTBEHHBIE JUIsl JaHHOTO CILIaBa.

3anauya 23.

Onmpasich Ha MapoyHoe o003HaueHue, pacumdpyite Mapky crasa 60C2, onpeaenuTe XMMHUECKHI COCTaB, ONUILIUTE
NIPUMEPHYIO 00JIaCTh WCIIOJIB30BAaHMS CIUIABA M €r0 OCHOBHBIC TEXHOJIOTMUYECKHE CBOMCTBA (TEMIEpaTypHBIN
WHTEpBaN ropsiyel oOpabOTKM AaBieHHEM, 00padaThIBAEMOCTh PE3aHHEM, CBAPUBAEMOCTH, NPOKATMBAEMOCTD,
KHUIKOTEKY4ECTb U JIp.), CyLIECTBEHHBIE [UIs JAHHOTO CIIIaBa.

3anmauga 24.

Onupasich Ha MapoyHOe 0003HaUeHHE, paclUppyiHTe MapKy ciuiaBa 7X3, oNMpeneinnTe XUMHUECKUA COCTaB, OTHIITUTE
MIPUMEPHYIO 00JacTh HCIHOJB30BAHUS CIUIAaBA M €r0 OCHOBHBIE TEXHOJOTHUECKHE CBOWCTBA (TeMIIEpaTypHBIH
WHTEpBAJI TOpsuell 0O0pabOTKM JaBieHHEM, 00pabaThIBAEMOCTh PE3aHUEM, CBAPHUBAEMOCTH, MPOKAIUBAEMOCTD,
KHUJIKOTEKY49eCTh H JAp.), CYIIECTBEHHbIE IS JaHHOTO CIUIaBa.

3anauya 25.
Haueptutb gnarpammy hasoBOro COCTOsIHWSA Xene3o-LemeHTUT. OBocHoBaTh C MOMOLblo npaBuna ¢as
KpUBYIO OXNaxKAeHus YyryHa, cogepxatiero 3,5% yrnepoaa.
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TAPCKUN OUNNMAN
SEOEPANBHOE NOCYOJAPCTBEHHOE BIOXKETHOE OBPA3OBATENBbHOE YYPEXOEHME
BbICLLUENO OBPA30BAHNA
«OMCKWUWM TOCYOAPCTBEHHbIN ATPAPHBIN YHUBEPCUTET MMEHW M.A. CTOJIbINAHA»

dakynbTeT BbICLLIEro 0Opa3oBaHUs YTBEPXOAKO

Kadeapa arpoHOMMM U arpOvHXEHepUn 3asepyowmin kacdeapon

Ak3ameHayuoHHbIlU 6unem Ne 01

Mo gaucunnnuHe MatepunanoBegeHue U TEXHOMOIMA KOHCTPYKLUMOHHbLIX MaTepuanos

1. Yrnbl 3aTo4ku pesua. OnpeaeneHne yrinoB, Ha3HauYeHne 1 NPUMEpPHbIE YNCIIOBbIE 3HAYEHMS.
2. Kpuctannuyeckoe cTpoeHne metannos. [Jucnokauum n Kak OH1 BNUSIKOT HA CBOWCTBA METanmoB.
3. Ha pucyHke nokasaHa guarpamma pacTsbkeHus ctansHoro obpasua. Anametp paboyen yactm dg =5 mm.
Ycunusa Ha obpasue B Toukax A n B gnarpammel pactsaxenus P, =4800 H, Pz = 8100 H, cooTBeTCTBEHHO.
OnpepgenuTe npegen NpoYHOCTU 1 Npeaen TekydecTn meTanna obpasua.

B

P, H

Al mm

OpobpeHo Ha 3acegaHuun kadeapbl
Mpotokon _Ne  oT « » 20 .

LUKANA U KPUTEPUMN OLULEHUBAHUA
OTBETOB Ha BONPOCKI 3K3aMeHa

PesynbTaTbl 3k3amMeHa oOnpedensitoT OuUeHKaMW «OTIIUYHO», «XOPOLUO», «YAOBINETBOPUTENBHOY,
«HEeYy[OOBMNETBOPUTENBHO» U OOBABNAIOT B IeHb 9K3aMeHa.

OueHKy «omu4YHo» BbICTaBNSAT obyyatoemycsi, rnyGoKo M MPOYHO OCBOMBLUEMY TEOPETUYECKUN U
npakTU4eckuin MaTepuan aucumnnuHbl. OTBeT AomKeH OblTb NOrMYHbIM, rpamoTHbiM. OBbyvatoliemycst
HeobXoAMMO  MOKa3aTb 3HAaHME He TONbKO OCHOBHOIO, HO U AOMONHWUTENbHOro Martepuana, OGbICTpo
OPVEHTUPOBATLCS, OTBEYAsi Ha JONOMHUTENbHbIE Bonpockl. O6yvatoLimiicst 4omkeH cBo60aHO CnpaBnsTbCs
C NOCTaBMEHHbIMY 3a4a4amMu, NPaBUIlbHO OGOCHOBLIBATE NPUHSITLIE PELLIEHMS.

OueHKy «xopowo» 3acnyxusaeT obyvyalomics, TBEPOO 3HAWLWUA NporpaMMHbIA - MaTepuan
OVUCLUMNIMHBI, TPaMOTHO M MO cywecTBy u3narawowuii ero. He cnepyeT ponyckaTb CyLLECTBEHHbIX
HETOYHOCTEN MpPU OTBETax Ha BOMNPOCbI, HEOGXOAMMO MPaBUIIbHO MPUMEHSTL TEOPETUYECKUE MONOXKEHUS
Mpu peLLeHnn NpakTUYECKUX 3aaad, BnaaeTb onpeaeneHHbIMY HaBblkaMy U NpUeMamm UX BbINOSNHEHUS.

OueHky «ydoeriemeopumesibHO» NonyvaeT 06y4atoLLUINCst, KOTOPbIA UMEET 3HAHUSI TONBKO OCHOBHOMO
maTepuana, HO He YCBOWN €ro getanu, UCMbITbIBAaeT 3aTpyAHEHWs NPy pelleHur npakTudeckux 3apad. B
OTBETAaX Ha MOCTaBfieHHble BOMPOCHI 06y4arLWMMCs OOMyLleHbl HEeTOYHOCTW, [AaHbl HegoCTaTOuYHO
npaBunbHble OPMYNMPOBKM, HapyLLEHA NOCNEA0BATENBHOCTb B U3NOXEHUM NPOrpamMMHOro MaTepuana.

OueHka «Heydo81emeopuMmMesibHO» rOBOPUT O TOM, YTO OByYatoLMINCs He 3HAET 3HAYUTENBHON YacTu
maTepuana mno  AMCUWNIIMHE, [OryckaeT CYLIeCTBEHHble OWMWOKkM B OTBETAX, HE MOXET peLuTb
npakTUYeckne 3agayv Unv pelaeT UxX ¢ 3aTpyaHEHUSIMU.

BbicTaBneHne oLeHKM OCYLLeCTBISETCA C y4eTOM ONMCaHUA NnokasaTeried, KpUTepueB U LUKan
OLIeHMBAHUA KOMMNETEeHLMA Mo AUCUUNIIMHE, NpeACcTaBNeHHbIX B Tabnuue 1.2

MPOMEXYTOYHAA ATTECTALUA OBYYHAKOLLUXCA
Nno PE3YNbTATAM U3YYEHUA YYEBHOW OUCLUMUNNUHDI

HopmatuBHas 6a3a npoBeneHus
NPOMEXKYTOYHOW aTTecTaumm obyyarLlmnXCcs No pe3ynbTaTaM U3yYeHUs QUCLIUMNIIUHDI:

1) pencteyowee «lMonoxeHne o TeKyWeM KOHTPONe YCreBaemMocTW, MPOMEXYTOYHON aTTecTauum
obyvatowmxcs no nporpamMmam Bbicluero obpasoBaHus - GakanaepuaT, crneuuanuTeT, marucrTpatypa u
cpepHero npodeccnoHansHoro obpasoaHusa B Pre0Y BO Omckuin FTAY»

OCHOBHbIe XapaKTepUCTUKU
NPOMEXYTOYHOW aTTecTauumn oby4aloWwmnxcs No UToram U3y4eHus AUCLUMNINHGI

Uenb | ycTaHOBNEHME YPOBHSA JOCTUXEHUS KaxabiM 06yyaowmmes Lenei
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NPOMEXYTOYHOW aTTecTauum -

0obyyeHusa No gaHHON AUCLMNIIMHE, U3NOXEHHbIX B N.2.2 HacTosLEeN
nporpaMmbl

dopma
NPOMEXYTOYHON aTTecTauum -

Ok3ameH B 3 cemecTpe

MecTo 3K3ameHa
B rpacdmke y4yebHOro npouecca:

1) NoaroToBKa K 3k3aMeHY U caaya 3Kk3ameHa OCyLLecTBsieTcs 3a
CYET y4eOHOro BpeMeHu (TpyaoEeMKOCTH), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 Ceccuto ans oby4yatoLmXcsl, CPOKM KOTOPOiA
yCTaHaBNMBaKTCS NPUKA30M MO YHUBEPCUTETY

2) Aarta, BpemMma n MeCcto npoBeeHnd 3K3aMeHa onpenendaeTcd
I'pad)VIKOM caayn 3K3aMeHOoB, yTBepXaaeMbliM eKaHOM
BblNyCKakLWero cbaKyaneTa

Popma 3Kk3amMeHa -

rnucbMeHHas

Mpouenypa npoBeaeHuUst
3K3ameHa -

npeacraBneHa B OHAE OLLEHOYHbIX CPeaCTB Mo ANCUMNIVHE
(cm. MpunoxeHue 9)

OK3ameHaUMOHHaA nporpamma
no y4ye6Hon gucumnsinHe:

1) npeacTtaBneHa B POHAE OLEHOYHbIX CPEACTB N0 ANCLUMNINHE
(cm. MpunoxeHune 9)

2) oxBaTblBaeT BCe pasgensl (B COOTBETCTBUM C N. 4.1 HacTosLwwero
OOKYMEHTa)

MeTogunyeckue maTepuansl,
onpegensowme npouenypbl
OLleHUBaHUA 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(cm. MpunoxeHue 9)

OCHOBHbIE XapaKTepUCTUKN

ﬂpOMe)KyTO"IHOVI aTrecTauuu Oﬁy‘laIOLI.WIXCFI no utoram uUsyvyeHmda gUCUUNIINHbI

Lenb ﬂpOMe)KYTO‘-IHOFI aTrecTauum -

YyCTaHOBJIEHNE YPOBHSA LOCTUXEHMS KaxablM oOyyaloLmMMes Lenen 1 3agady
06y4eHns No JaHHOW OUCUMNIINHE, U3MOXEHHBIM B N.2.2 HacTosLLEeN
nporpamMmbl

PopmMa NPOMEXYTOYHON aTTecTauum -

3ayéT Bo 2 cemecTpe

MecTto npoueaypbl nony4yeHus
3a4éTa B rpacdhmke y4yebGHOro
npouecca

1) yuyactme oby4atoLlerocsi B npoueaype nonyyeHus 3adyéra
OCYLLIECTBNAETCA 3a CHET y4ebHOro BpemeHu (TpyaoEMKOCTH),
0TBEAEHHOIo Ha N3yYyeHue AMCLUMIMHBI

2) npouenypa npoeoautcst B pamkax BAPO, Ha nocneaHen Hepene
cemecTtpa

OcHOBHbI€e yCroBus NOJNy4eHUs
obGyyvarowmmca 3avéra:

1) oby4yatowmncsa BbINOMHWN BCe BUAbI y4ebHon paboThbl (Bknovas
CaMOCTOATENbHYI0) U OTYMTancst 06 NX BLIMONIHEHNW B CPOKM,
yCTaHOBIEHHble rpacdukom y4ebHoro npouecca no ANCLUMNIVHE;
2) NpoLEN 3aKN4YnTENbHOE TECTUPOBAHME.

Mpoueaypa nonyyeHus 3avéTa -

MeToauueckue maTepuansbil,
onpepensiowue npoueaypbi
OLeHUBAHUA 3HAHWUM, YMEHUN,
HaBbIKOB:

MpenctaBneHbl B PoHAE OLIEHOYHBIX CPEACTB MO AaHHOW y4ebHOoM
avcumnnuie (cm. — MNpunoxerne 9)
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YACTb 4. OLUEHOYHbIE CPEOCTBA
chOopMNPOBAHHOCTN KOMMNETEeHLUUH
4.1. OMK-1 Cnoco6HOCTb pellaTb TUNOBbIE 3aga4u npocgeccuoHanbLHON AeATeNIbHOCTM Ha OCHOBE 3HaHUM OCHOBHbIX 3aKOHOB MaTeMaTU4eCKUX 1
€CTEeCTBEHHbIX HayK C NPUMMEeHEeHMEeM NH(POPMaLNOHHO-KOMMYHUKALMOHHbIX TEXHONOrnm

OueHouHble cpeacTaa

3apaHns Ha ypoBHe
«3HaTb U MOHUMATbL»

3apaHuns Ha ypoBHe
«YmeTb genatb

3apaHns Ha ypoBHe
«BnapeTb HaBblKamMu

(mencrBoBaTthb)» (uMeTb HaBbIKW)»

1. KoopawnHaumoHHoe umcno OLK kpuctannuyeckomn peLueTku paBHo ... 1. Kakum neruvpytowmm anemeHtom | 1. Wcnonbaytotca ans
12 MOXHO  MOBbLICUTb  KOPPO3MOHHAas | criaboHarpyXeHHbIX geTanew...

4 YCTOMYMBOCTb CTanewn BbICOKOMPOYHbIE YYTyHbI

+8 HUKeNb NepruTHbIE CEpbIE YYTyHbl

+Xpom +heppuTHbIE CEPbIE YYTYyHbI

2. KOBKUI YyryH ¢ XnonbeBMaHOM hopmon rpadoumTta nomydatoT ¢ NOMOLLbHO. .. antoMunHMin

pobaeneHns mogndurkatopos Mg n A1 2. M3rotasnueatoT cepaeyHuKn
YMEHbLUEHWST CKOPOCTM OXMNaXAEHNS NPU KpUcTannmsaumm 2.  Tpooctnt  oTnmMyaeTcss  OT | TpaHCHOPMATOPOB MCMOMb3ys CTalb...
+ rpacpuTmamMpytoLero omxmnra 6enoro YyryHa nepnura... aBTOMaTHYO
3. llyywen ceapuBaemocTbio obnagaert crarb... dopMOn YacTuL, LLeMeHTUTa + 3NEKTPOTEXHNYECKYIO

9XC MeHbLLEN TBEPAOCTbIO NHCTPYMEHTarbHYI0

40X + 6onee BbICOKON ANCMEPCHOCTLIO

+10 CTPYKTYpbI
4. PeccopHO-NPYXMHHOW ABNsieTCA cTarb...

20X

XBIr
+ 55C2

5. OnTumanbHOM TepMuyecko 00paboTKOWM KapOonpouyHbIX CTanerh neprmnTHOro
Knacca sBnsieTcs...
TEPMUYECKNI OTMYCK
rOMOrEeHU3NPYIOLLMIA OTXKUT
+ 3aKarnka 1 BbICOKMI OTMNYCK
6. Wtamnbl ona ropsyero nedopMmnpoBaHnsa N3rotaBnnBaloT U3 cTanu...
A20;
LLIX15;
+ 5XHM;
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OlNK-5 CnocoGHOCTL K y4acTUIO B NPOBeAEeHUMN IKCNEepPUMEHTaNbHbIX UCcnegoBaHUMi B npodeccnoHanbHON AeATeNbHOCTU

OueHouHble cpeacTaa

3agaHus Ha ypoBHe
«3HaTb N NOHNUMaTb»

3agaHusa Ha ypoBHe
«YmeTb genatb
(mencrBoBaTb)»

3apaHusi Ha ypoBHe
«BnapeTb HaBbIkaMu
(UMeTb HaBbIKU)»

1. PaBHOBeCHas KOHLIEHTPaLWsi BakaHCWIA NpY NOBbILLEHUW TEMMNEPATYpbI ...
He MeHsieTcs

+ yBeNnMuMBaeTCs

yMeHbLUaeTcst

2. XapaKTepucTvka KpWUCTanimMyeckol peLleTku, onpenensiollas 4ucro
yactuy (aToMOB, MOMEKYNl WMW WMOHOB), HaxoOSILLMXCS Ha HaMMEHbLUEM
paBHOM pPacCTOSIHUM OT A@HHOW YacTWUbl, Ha3bIBAETCS. ..

+ KOOPAMHAUMOHHBIM YMCIOM

MHOEKCOM MIOCKOCTM

NepuoaoM peLleTku

3. BakaHcus saBnseTca gedekTom...
06BbEMHBIM

NNHENHBIM

+ TOYEeYHbIM

4. [Nedopmauus, ocTatollasicss Mocre npekpaweHnss OeNcTBUS BHELLHMX
cun, Ha3blBaeTcs...

ropsiyen

XONogHOWM

+ nnacTuyeckom

5. YnpoyHeHne MeTanna npuv  nnactnyeckom  AedopmmposaHum
HasblBaeTcs...

nonuroHusavmnen

pekpucTannuaaumen

+ Haknenom

6. VsmepeHue TBepOoCTM 3akaneHHow cTanuM Ha npubope Pokeenna
npoun3BoouTCA BOABNMBaHMEM B obpasey ..., U BeNMYMHA TBEPLOCTU
obo3Ha4vaeTcs. ..

cTanbHoro wapuka, HB

crtanbHoro wapuvka, HRB

+ anmasHoro koHyca, HRC

1. CogepxaHve yrnepoga B yrnepoamcTomn
cTanu, CTPyKTypa KOTOPOW Mpu KOMHaTHOW
Temnepatype coctout n3 50 % depputa n 50
% nepnuTa, cocTaBnAeT NpUBIM3NTENLHO...
0,2%
+0,4 %

0,8 %
2. LlemeHTyeMble 3ybuaTble Koneca
uenecoobpasHo M3rotTaBnMBaTtb U3 cTanu...
+15X0

Y10A

C13

1. Cxema usmepeHus TBepaoCcTu (CM. puc.) no
mMeToay...

Bukkepca

+ Poksenna
2. NaHHasa cTanb (pUCYHOK) B pPaBHOBECHOM
COCTOSIHUM nmeet npu KOMHaTHOM

TemMneparype CTPYKTypy...

G I’ j

P 2 s

+ doeppuT+NEpNUT;
BTOPMWYHBINA LEMEHTUT+NEPNNT;
ayCTEHUT.
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8. IUCT PACCMOTPEHUN N OQOBPEHUN
¢oHAa oueHOYHbIX cpeacTB y4eGHou Aucumunnubbl 51.0.16 MaTtepuanoBeaeHue U TeXHONOTUA
KOHCTPYKLUMOHHbIX MaTepuanos
B coctase OINOIM 35.03.06 ArpouHxeHepus

1. PaccmoTpeH u oao6peH B kayecTBe 6a30B0ro BapuaHTa:

a) Ha 3acepanuu obecneuunsatoLeit npenoaasaHue kadeapbl arpOHOMUM U arpOUHKEHEPUN;
npotokon Ne 10 ot 28.05.2019.
3aB. kachenpoi, KaHA. C.-X. HayK, AOLIEHT c/f/ﬁ—«a’.—‘( T.M. Bepemei

6) Ha 3acenaHum meToguyeckoro coeeta Tapckoro unuana;
npotokon Ne 10 ot 11.06.2019. .
Mpeacepartenb METOANYECKOrO COBETA, KaHA. 3KOH. HayK, AOLIEHT. (‘( ”ﬁ"‘”’"{ E.B.KOguHa

2. PaccmoTpeH U oa06peH BHEWHUM 3KCNEPTOM:

Aupektop OO0 «OlMX um. dpyH3e» Tapckoro paitoHa OMckoit obnacTu
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U3MEHEHUA U AONOJIHEHUA
K ¢poHAY OLEeHOYHbIX cpeacTB yye6Hon aucuunnuHbl 61.0.16 MaTtepuanoBegeHue n TexHonorus
KOHCTPYKLUMOHHbLIX MaTepuanos

B coctaBe OINOI 35.03.06 ArpouHxxeHepus

BenoomocTb nameHeHUM

OTtmeTka
Cpok, 06 yTBEpXxaeHUu/ cornacoBaHum
C KOTOPOro Homep 1 ocHOBHOEe coaepxaHune M3MEHEHUN
BBOAMUTCS M3MEHEHNa U/unn AOoMNONHEHUs pykosogutens OlMOr
MHUUMaTop
N3MeHeHne unm
M3MeHeHNs

npeacepatens MKH
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NPUNOXEHMUE 10

U3MEHEHUA U OONONHEHUA
K paboue#t nporpamme aucumnnuibl 51.0.16 MaTtepuanoseneHue U TeXHOMOIMA KOHCTPYKLMOHHBIX
marTepuanos
B cocTtaBe OlMOIM 35.03.06 ArpouHxxeHepus

BeaomocTb U3MEHEeHUI

?/Qn Bua obHoBnexui CopaepxaHue nameHeHuit, BHocumbix 8 OMOrn OE;:::::;e

AkTyanusauus cnucka nuteparypsl (MpunoxeHue 1) ExerofHoe
obHoBnexne

AxTyanusauums npoeccuoHarnbHbix 6a3 AaHHbIX 1 ExeroaHoe
MHOPMaLIMOHHO-CNIPaBoYHbIX cuctem (Mpunoxexus 2, 5) obHoBnexne
WameHeHue n. 7.2 UHdopMaLMOHHbIE TEXHOMNOMK, DdopmMmuposaHue
ucrnosnb3yemble npy ocyLUECTBNEHUN 0Bpa3oBaTeribHOro copepxarenbHon
npouecca no AUCLUMINHE. YacTu nporpaMmbl
n.7.2 U3NOXWTb B cneayloLen peaakuum: C NPUMEHEHUEM
MpumeHenue cpeacts UKT B npouecce peanuaauum LUMdpoBbIX
AVCLMNNWHBI: WNHCTPYMEHTOB

- MCNOMNb30BaHWe UHTEPHET-Opay3epoB AN NpocmoTpa,
nowcka, hunbTpauum, opraHu3aLumn, XxpaHeHus, n3sneyeHmns n
aHanusa gaHHbIX, UHhopMaLMn U LMMPOBOro KOHTEHTA,
- NCMOMnb30BaHne 061aYHbIX CEPBUCOB ANA NPOCMOTPa,
noucka, unbTpaLum, opraHu3auumn, XpaHeHus, n3snedveHus u
aHanuaa AaHHbIX, UHGOopMaLMM 1 LMPOBOro KOHTEHTa
(Google auck u T.4.);
1 OGHOBMEHNE Ha |- ucnonb3oBaHue oducHbIX NpunoxeHuit Microsoft Office (MS
22/23 y4ebHbinl rof, [Excel, MS Word, MS Power Point uap.) n Open Office;
MOAroTOBKa OTYETOB B LMGPOBOM Unun GymaxxHom opmare, B
TOM YUcCne NoAroToBka npesextayuit (MS Word, MS
PowerPoint);
- ucnonb3osaHue digital-MHCTPYMEHTOB NO POPMUPOBAHWUIO
aneKTpoHHoro obpasoarenbHoro koHTeHTa 8 ANOC
yHuBepcuTeTa (https://do.omgau.ru/ ), npoBepke 3HaHui,
06LLeHUs, COBMECTHO (KOMaHAHO) paboTbl 1
CaMOMOAroTOBKA CTYAEHTOB, COXPaHEHUIO LUUpOBbLIX CNEAoB
pesynbTaToB 06y4eHns u np.
NHbOpMaLMOHHbIE TEXHOMOIMM, UCIONb3yeMble Mpu
ocyLyecTBneHun obpasoBaTenbHOro npoecca no
avcuunnvHe u ceegexusi 06 HopMaLUMoHHO-
TEXHOMOMMYECKOW M KOMNbloTepHow 6ase, HeobxoauMoit Ans
npenoAaBaHnsa 1 U3y4YeHNs AUCLIMNNUHBI, NpeACTaBneHbl B
MpunoxeHuu 5. [laHHoe npunoxeHue B o6a3aTensHOM
nopsfKe akTyanuaupyeTca Ha Hayano Kaxaoro yyebHoro
roga.

Y, 7z
Benywwii npenopasatens ¢ j CZ’({/ /A.B. YepHsikos/

Pa6ouasi nporpamma nepecmoTpera, obcyxaeHa u ogobpeHa Ha 3azé,qat-mu Kacenpbl, npotokon Ne9

oT «24» 03.2022 r. 0/
3aB. kacheApoit arpoOHOMUM 1 arPOUHKEHEPUN M /T.M. Bepemeit/

OpobpeHa meToguyeckum coseTom Tapckoro dunuana ®re0Y BO Omckuit FAY, npoTokon Ne9A ot
«29» 04.2022.

Mpenceparenb METOANYECKOTO COBETA g ;/
Tapckoro counuana ®re0Y BO Omckuii FAY C f Z /E.B. HOauHa/
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U3MEHEHUA U JONONHEHWA

NPUNOXEHMKE 10

K paboyen nporpamme aucuunnuibl 51.0.16 MarepuanoBeaeHHe U TEXHONOIMA KOHCTPYKUMOHHbIX

marepuanos
B coctase OMNOI 35.03.06 ArpourxeHepus

BeaomMocTs uaMeHeHun

nNIQn Bun o6HoBneHui CopepxaHve UsmeHeHw#, BHocumblx 8 OMOIM OS:::::::;e
AxTyanusauus cnucka nutepartypebl (Mpunoxeruve 1) ExerogHoe
1 O6HoBneHne Ha S oBHoBnexve
23/24 y4ebHbiit rof, |AkTyanuaauus npoheccuoHanbHbix 6a3 AaHHbIX U Exeronxoe
VHOPMALIMOHHO-CNPaBOYHbIX cucTem (MpuoKenug?2, 5) obHoBnexue

BeayLvii npenoaasartens,

/0.H. Kopoctenes/

Paboyasn nporpamma nepecMmoTpeHa, obcyxaeHa v ofobperHa Hgacenanuw kadeaps!, npoTokon Neg

ot «05» 04.2023 r. 7
[loueHT kadeipbl arpOHOMMUN U AarPOMHXKXEHEPUK b — /

/M.A. BeryHos/

Opobpera metoauyeckum cosetom Tapckoro chunuana ®re0Y BO Omckuit MAY, npotokon Ne7 or

«11» 04.2023 .
Mpeaceparens MeToauyeckoro coeeta
Tapckoro unuana rEOY BO Omckuit TAY S ?{?«/

/E.B. KOauHa/
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NPUNOXEHUE 10

M3MEHEHWA N 0ONONHEHUA
K paboyeit nporpamMmme aucuunnuubl 51.0.16 MatepuanoBseneHue u TexHonorus KOHCTPYKUMOHHbIX
Marepuanos
B cocTase OMNOM 35.03.06 ArpourxeHepus

BenomocTth nameHeHun

Ne i Ob6ocHoBaHue
Bu HOBNERUM Hue n HEHWI, BHOCUMBI %
e 4 06 " Conepxa 3MEHeH ocumbix B OMOTM WENE R

arypsl (Mpunoxexue 1) ExerogHoe
obHoBneHue

O6HoBneHne Ha AKTyanusauusa cnucka nw
24/25 y4ebHsbit roa

Beaywuin npenoaasarens /A.H. Kopoctenes/

Pabouasi nporpamma nepeCMOTpd{a‘ obeyxaeHa v opobpeHa Ha 3aceaaHum Kaeapel, npotokon Ne7
oT «20» 03.2024 r.

HAoueHT kacbeapsl arpoHoMu 1 arpouHXxeHepnm W /M.A. BeryHos/

OnobpeHa meToanyecknm coseTom Tapckoro dunnana rE0Y BO Omckuil FAY, npoTtokon Ne7 ot
«21» 03.2024 r.

Mpeaceaarens meToanyeckoro coseta

Tapckoro cunuana ®re0Y BO Omckuit FAY C’éj,:?‘”«% /E.B. KOguHa/
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NPUNOXEHUE 10

N3MEHEHWSA U AONONHEHUA
K paboue#t nporpamme aucuunnuibl 51.0.16 MatepuanosefeHve ¥ TeXHONOIMA KOHCTPYKUWOHHBIX
marepvanos
B coctase OMNOIM 35.03.06 ArponHxeHepus

s

BenoMoCTb U3MEHEHWH

Ne 3 s ObocHoBaHue
b &
iia Buna obHoBneHnn CopaepxaHue usmereruin, BHocumblx 8 OMOTM waMenen
1 OBHoBReHWe Ha |AkTyanusauumsa cnucka nutepatypsl (Mpysioxerue 1) ExxerogHoe
| 25/26 yuebribin roa | — - 7 : _ |ob+osnerne

Beaywun npenogasartens, /0.H. KopocTenes/

PaBouas nporpamma nepecMmoTpeHa, o6cy»<aeHagoa06peHa Ha 3acefaHun kadeapsl, NnpoTokon Ne7

oT «19» 03.2025 . W
[oueHT kadeapbl arpOHOMUMN N arpouHXeHepun IM.A. BeryHos/

Opobpetia MeTognueckum coseTom Tapckoro unuana ®FEOY BO Owmckui FAY, npoTokon Ne7 ot
«08» 04.2025.

Mpeaceaatens METOANYECKOro CoBETa )
Tapckoro dunuana ®re0Y BO Omckuin FAY d?; (/W /E.B. tOauHal

»
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