[lokymeHT nognu

MHbopmauus o Bragenbue:

®KO: Komaposa

[lomxHocTb: MpopekTop No 06pa3oBaTeNbHOI LesTeNbHOCTH
[Jlata nognucanus: 18.09.2023 15:19:02

CaH NPOCTON 3NEKTPOHHOI MOAMMUCHIO

(BetnaHa tOpuesHa

YHMKanbHbIA Npd
43ba42f5deae4

IPAMMHbIW KIHOY:

16bbfcbbac8e SDTBERRIEIRS f&&&ﬂ?ﬁ%@ﬁﬁ!}g@m;r obpasoBatesibHO® yupexaeHHe

«OMCKuMI rocyiapcTBEHHbIW arpapHbIi yHUBepcuTeT uMeHu MN.A. CtonbinuHa»

Tapckuit ounuan
®dakynbTeT BbicWero o6pa3oBaHus

OrOn no HanpaBneHuio noarotoBku 35.03.06 ArpouHxeHepus

YTBEPXOAIO
[upekrop

- AH. AuyHoe
» nioHst 2021 r.

PABOYAA NMPOrPAMMA
OAVUCLUUMIIUHBI
B51.0.16 MaTepuanoBeneHue U TeXHONOINMs KOHCTPYKLMOHHbLIX MaTepuanos

Mpodunb «TexHuueckuit cepsuc B AMK»

O6ecnevyuBatoLyas npenogasaHue AUCUUNIUHbI

kacdeapa arpoHOMUWU 1 arpouHXeHepuu

PaspaboTuuk(u) PI:

4
KaHA. TeXH. Hayk, goue A.B. YepHskoB
Il YK, AOLIEHT %%/ p!

BHyTpeHHMe 3KecnepTbi:

Mpeacenarens METOAMYECKOrO coBeETa hunuana, . ﬁ
KaH[. 9KOH. HayK, JOLEHT { 4 E.B. lOauHa

HauanbHuk otaena OOuH[ {2%/1{/%» L L.A. TutoBa

3asegyoujan GubnuoTekon of~ C.B. ManawwuHa

WHxeHep-nporpammucT 9/% A.B. MypaBbes
Z

Tapa 2021




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 3a4a4u OCHOBHbIE 3aKOHbl | X  MaTepuarnoB | NPMMeEHsIeMble B | npokaTa.
npodpeccmoHanbHoW | 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 cnywae ecnu ducyunnuHa siensiemcs AUCUUNIUHOL o 8biGopy o6yqatouweaocs, mo nuwemcsi credyrowuii mekcm:
- omHocumcsi K OucyuriuHam o ebibopy;
- Aensiemcsi obs13ameribHoU Orisi U3y4eHusi, ecriu 8blbpaHa 0bydarowumcs.

2




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
nccnegoBaHuii B NpoBOANTb pesynbTaToB 3KCMEPUMEHTOB  C | pe3yrbTaToB
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 d)OpMI/IpOBaHliIH
(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 MpenskaameHal
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. oro 38 .
aaHus;
cenoHaneHel npodeccunoHa Pedpepart
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 obpasuoBs | 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 | 9KCnepuMeHTbl, B  T.M.
CONbCKOXO3SI c obpasuamn | maTepuanos BUPTYyanbHble c | obpasuamu maTepuanos BUPTyanbHble c
CTBEHHOIN maTtepvanos obpasuamm maTepuanos obpasuamv maTepuanos
OlK-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 Mpepnsk3amenaly
npoBeaeHun martepuanosefeH mMaTtepuanosefeHum WNOHHbI TECT;
3KCMEepUMEHT un TeopeTtuyeckne
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 ncenenoBaHnn 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 onbIToM) | 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
XapakTepucTtnka cpopMmnpoBaHHOCT KOMMETEHLNN
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:mxcn 3HaHWIN, | MpakTuyeckux (NpodeccroHanbHbIX) 3agad. KOHTpOIIS dJOpMMp?BaHMﬂ
KOMMeTeHLMM (Bnapexus) 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 | MPUMEHseMbIX B
Ol AEATENBHOCTU | o oornoi nertanewn KayecTBe AeTtanen
Ha OCHOBE 3HaHWi Hay4HbIX Hanmq?e YmeTb pasnuyaTb | He ymeeT pasnuuatb | YMeeT pas3nuyaTb MeTanfbl U Cnfasbl, NPUMEHSIEMbIE B
OCHOBHBbIX AVCLANMNH YMEeHWN MeTansbl M cnnaebl, | MeTanMbl U CAMaBbl, | MAWMHOCTPOEHUU
3aKOHOB nnst NpUMeHsiemble B | MpUMeHsAeMble B
MaTemaTU4eckux, peLeHys MaLUMHOCTPOEHUN MaLUVHOCTPOEHUN TeopeTndeckvie BOMPOCH!
eCcTecTBeHHOHay4 CTaHOapTHBIX Hanunuve Bnapetb meTtoaukamu | He Bnageet | BrnapgeeTt meTtogukamu nonyvyeHus OTIIMBOK, NMpokaTa. 3K3aMeHaLMOHHOrO
HbIX " | zapaus HaBbIKOB nony4eHus OTNMBOK, | MeToaMKamu 3apaHus; Pecbepat
obuienpodeccuo cooTeetcTen | (Bnagexue npokara. Nony4yeHust OTIMBOK,
HarnbHbIX uc OnbITOM) npokara.
ANCLAMITNH ¢ HanpaBreHH
wibopaLmonto- | OSTH0
KOMMYHMWKaLMOHH ﬂpOd)GPCVIOH
z anbHowm
bIX TEXHOMOrNIA NEATENLHOCT
"




MonHoTa 3HaTb  MaTtemaTudeckue | He 3HaeT | 3HaTb MaTemaTuyeckue MeTodbl AN pelleHus 3agad B
3HaHWI MeToAdbl AN pelleHust | MaTemaTuyeckue matepuanosegeHum u TKM
3apay B | meToabl ans
MaTepuanoBsegeHum W | peweHuss 3ajavy B
TKM mMaTepuanoseaeHnm
n TKM
OrK-1.2
Mcnonbayet
3HaHue
MaTtemaTunye
CKUX Hanvlqvvle YmeTb pewatb 3agaum B | He ymeeT pewaTb | YmeeT pewaTb 3agadvm B martepuanosedeHun u TKM
MeTomoB YMEeHUN MaTepuanoBeaeHun n | 3agaum B | MaTemMaTM4yeckMMu MeTogamm
ans TKM  maTemaTtuyeckumun | matepuanoseneHun
peLueHms: MeTodamu " TKM
CTaHAAPTHbIX MaTeMaTU4eCKUMn
3anay B MeTodamu
COOTBETCTBYU
mc
HanpaeneHn
em
npodeccunoH A
" anuyve Bnapetb meTtogamu | He Bnageet | Brnageet metogamu pelueHust 3agad B MaTepuanoBegeHnm
aneHou HaBbIKOB pelueHus 3agad B | meTtogamun pewenns | n TKM
AEATENBHOCT (BnageHue MaTepuanoBseaeHum n | 3agad B
" OnbITOM) TKM MarepuanoseneHum
n TKM
MonHoTa 3HaTb metoauku | He 3HaeT meToauku | 3HaeT METOAMKM 3KCMEepPUMEHTarbHbIX MCCNEeLoBaHUA Mo
3HaHUN 3KCMNEPUMEHTANbHbIX 3KCNEepPUMEHTAabHbIX MCNbITaHWIO 06pa3L0B KOHCTPYKUMOHHBIX MaTtepunanos
nccnenoBaHun no | mMccnegoBaHWmn no
OlK-5.1 MCNbITAHUIO o6pasuoB | ucnblTaHuio
OMK-5 Crioco6eH YyacTtByeT B KOHCTPYKLIMOHHbIX o6pasuoB
3KCMEePUMEHT MaTepuanos KOHCTPYKLMOHHbIX
y4acTBoBaTk B anbHbIX marepuanos
SKCT'IF();;:/IeNI'qeeHHTV;T'IbH nccrnenoBaHu Hanmqvme YmeTb npoeoauTb | He ymeeT npoBoauTb | YMEET NpOBOAMTL SKCMEPUMEHTHI, B T.4. BUMpTyanbHble ¢ | TeopeTuyeckne BONpOChI
I SX Nno YMEHUN 3KCMEPUMEHTbI, B  T.M. | 3KCNEPUMEHTHLI, B T.4. | obpasuamu matepuanos 3K3aMeHaLNOHHOIo
5 UCrbITaHUIO BUPTYyarnbHble C | BupTyanbHble c 3apaaHus; Pedepar
CenbCKoX03s obpasuamn maTepuanos obpasuamm
npodeccnoHanbH | 9
Off JEATENbHOCTH NCTBEHHOW MaTepuanos
TEXHUKM. Hanuuve BnageTtb metogamu | He Bnageet | Bnageer meTtogamMu NpoBedEHWUs  3KCMEPUMEHTOB
HaBbIKOB npoBeAeHust MeToaamu mMaTepuanoBefeHnn
(Bnagexve 3KCMEPUMEHTOB 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 meToavkn | He 3HaeT metoauku | 3HaeT MeTOoaUKN obpaboTku pe3ynbTaToB
3HaHWUN 06paboTkn  pesynbTaTtoB | 06paboTku 3KCMEPUMEHTAmNbHbIX ~ MCCNEAOBaHWN MO UCMbITAHUIO
3KCMnepyMeHTanbHbIX pesynbTaToB 06pasLIoB KOHCTPYKLIMOHHBIX MaTepuanos

ncenegoBaHui no | 3KCNepuMeHTanbHbIX
MCMbITaHUIO obpa3uoB | mccnenoBaHuin no
KOHCTPYKLMOHHBIX ucnbITaHUio
maTtepuanos obpasuoB
KOHCTPYKLMOHHBIX
maTtepvanos
Hanuune YmeTb npoeoauTb | He ymeet npoBoautb | YmMeeT  npoBoauTb  006paboTky  SKCMEPUMEHTOB  C
YMEeHUN obpaboTky obpaboTky obpasLuamn matepuanos
3KCMEepUMEHTOB C | aKcnepyMeHToB ¢
obpasuamy matepuanos obpasuamu
maTtepvanoB
Hanunuve BnageTtb meTogamn | He Brnageet | Bnapeet meToaaMu obpaboTkn pesynbTaToB
HaBbIKOB obpaboTkn  pesynbTaToB | MeTodamu 06paboTKM | SKCMEepUMEHTOB
(BnapeHve 3KCMEepPUMEHTOB 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 MalMH ¥ 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 OMNOI

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 CouunanbHO-BOCNUTATESNbHbIA KOMMAOHEHT AUCLIMMNSIUHbI
B ycnoBuax cosgaHHOM BY30OM COLMOKYNbTYPHOW cpedbl B pesynbTate U3yYeHUs OUCUMMNIIUHBI
(POPMUPYIOTCA MUPOBO33PEHNE U LIEHHOCTHble OpUeHTauun OOYyYaloLIUXCS; UHTEMNNeKTyanbHble YMeHus,
Hay4YHOEe MbILLIEHME; CNOCOBHOCTb MCMOSbL30BaTh MOMYYEHHbIE paHee 3HaHWS, YMEHUS, HaBblkW, pasBuUTUe
TBOPYECKMX Hauar.



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
3TVIKW, KYNbTYpbl 3KOHOMWUYECKOTO MbILLIEHUS], EeTOBOro obLeHus.

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. AyAnTOopHbIe 3aHATUA, BCEro 40 36 2 6 8
- NeKumn 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
TEKYLLEro KOHTPONSA OCBOEHMWS AUCLMMMWHBI (3@ UCKIYEeHUEM
y4YméHHbix 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 bopma o6yyeHus
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. TexHoroa2uu - 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 meTansnos 10 2 2 - - 8 4
2.4.1 CneunanbHbie 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 MeTtannopexyLume cTaHki 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
mMamepuarsnos

KOHCMPYKYUOHHbIX

16,5

21 Tepmunyeckas "
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 UBETHbIX MeTannos

0,5

0,5

20

2.4 Cnocobbl nony4yeHns meTanmnos

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 "
abpasmBHblE MaTepuansbl.

0,5

0,5

14

2.9 MeTtannopexyLime cTaHkm 1 pabota
Ha HUX.

10,5

0,5

0,5

10

Cobeceq
oBaHue,
TEecTUpoB
aHve
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2.9.1
METarnnopexXyLiMx 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 VMHTEPAKTUBHbIE
@ = o4yHas 3a0y4Has
= z dopMbl 06y4eHUsI
§ o dopma dopma
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 CBsi3n aTOMOB My A TUMEANIAHBIX
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
CNIaBoB.
2) AycTeHuT.
3) Nepnur.
4) Ilepebypwur.
5) LlemeHTuT.
2 Tepmuueckasi U XUMUKO-mepMmu4deckasi obpabomka 2 0,5
cmanu
OCHOBHbIe Buabl TepMU4eckon o6paboTku.
1) O6opygoBaHMe TEPMUYECKMX LLEXOB.
2) PexvmMbl TepMmuyeckori 06paboTku.
3) Tepmoxmnmmnyeckasi obpaboTka.
2 KoHCcmpyKyuoHHBIE Cmanu U UHCMPYMeHMaslbHbIe 2 0,5
cmarnu u crinasbl
Knaccudmkaums yrnepoamctbix ctanemu
1) Buabl yrnepogucTbix cTanem
2) O603HaYvYeHne, MapKNpPOBKa.
2 MawuHocmpoumersbHble Mamepuarb! 2 0,5
YyryHbl.
1) Benbin YyryH.
2) Cepblii HyryH.
3) KoBkuiA YyryH.
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10

Criocobbl nonyyYeHUs Memarios

CnnaBbl LBETHbIX MeTansioB

1) AntoMUHVEBBIE CrNaBbl

2) Megb v ee cnnasbl

3) TutaH u ero cnnasbl

2 cemecTp

11

JlumetiHoe npou3eodcmeo

CneumnanbHble BUAbl NUTbA.

1) KokunbHoe nutbe.

2) Jlutbe nog gaBneHnem.

3) LleHTpoGexHoe nnTbe.

12

OCHOBbI NUTEMHOTO npoun3BogcTtBa

1) MoHsTNE NUTENHOro NPoM3BoACTBaA.

2) KpaTtkun nctopumyeckmin o63op pasBuTUS NUTEAHOrO
npoussoacTea. Ponb poccuicKnMx yyeHbiX B passuTUn
Hay4HbIX OCHOB W OpraHnsauum NPom3BoACTBa OTIIMBOK
N CIINTKOB.

3) Knaccudurkauma nuTerHbiX CnnaBoB M obractn nx
NpUMEHEHNS.

Mpe3eHTaums Ha
OCHOBE COBPEMEHHbIX
MyNbTUMEOUNHBIX
CpeAacTs.

INekumns-becena.

13

Obpabomka memarnioe 0as/ieHUeM

MpokaTtka meTannos

1) YCTpOWCTBO NPOKATHbIX CTAHOB.

2) CopTMMEHT npokara.

3) MpeccoBaHue.

4) BonoyeHwue.

5) OTkpbITas 1 3aKpbiTas LWTAMNOBKa METaNoB

0,5

14,
15

Ceapka memarnnos

XapakTepucTuka 31eKTPOCBapoO4YHOM AyrMu M
MCTOYHUKOB NUTaHUS.

1) Knaccrudmkaums BugoB ceapku

2) Tepmuyeckme Buabl CBapKu

3) CTOYHUKM NUTaHUS! CBapOYHOM Ayrn

4) CapoYHbI TpaHcdopmaTop

5) Capo4Hble npecbpa3soBaTenm.

6) CBapoYHble BbIMPAMUTENMN.

PyyHas gyroBasi cBapka.

1) OnekTpoabl Ansi 4yroBov CBapku

2) TexHuka py4HOWN CBapKM

3) O6opyaoBaHue Ans py4YHOW AyroBoi CBapKu

0,5

16,
17

MHcTpyMeHTanbHble 1 abpa3uBHbIe MaTepuansbl.

1) O6wme cBegeHns 0 Npouecce pe3aHusa MeTanmos

2) Buapl 3aroToBOK 1 Npunyck Ha 06paboTky

3) PaGouue, ycTaHOBOYHble W BCMOMOraTenbHble
[BWXKEHUSI B METANIIOPEXYLIMX CTaHKax

4) OcHoBHble MeToAbl 06paboTkM pesaHvem

5) KOHCTpyKTMBHbIE anmemeHTbl pe3ua W ero
reoMeTpuyeckme napameTpsbl

6) To4HOCTb WU3roTOBMEHUS [JeTanerd MalvH U
Ka4yecTBO 06paboTaHHOM NOBEPXHOCTH

0,5

18,
19

Memannopexyuwue cmaHKku U paboma Ha HUX.

Knaccudmkaums MeTannopexyLmx CTaHKoB.

1) Knaccndmkaums

2) Hymepauusi ctaHkoB

3) Knaccudpmkaumsi CTaHKOB MO TMMNaM.

MpucnocobneHus, npumeHsiemble nNpu ob6paboTke
MeTanmnos.

1) MpucnocobneHns Anst TOkapHbIX CTAHKOB

2) Cuctema nepemMelleHns 3aroToBKM - pblyaxHas

3) OcHOBHble paboTbl, BbIMNOMHAEMbIE Ha TOKaPHbIX
CTaHKax

4) MpucnocobnexHnsa Ansa 3akpenneHus MHCTPYMeHTa C
XBOCTWMKOM

5) TMpucnocobnexHus npu o6paboTke acoHHbIX
NOBEPXHOCTEN

6) lMpucnocobneHns gona HapesaHUs MHOrO3axoOHbIX
pe3bb

0,5
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| | 7) Onpasku

O0was TpyA0EMKOCTb JTIEKLMOHHOrO Kypca 38 - X
Bcero nekuun no gUCUMNIINHE: yac. /3 HUX B MHTEPaKTUBHOW GhOpME: yac.
- 04Has popma obyyeHns 38 - 04Hasa opma obyyeHns 8
- 3a04Has popma obyyeHuns 8 - 3a04Has popma obyyeHus -

lMpumeyaHus:
- MaTepuarnbHO-TEXHNYECKoe obecneyeHne NeKUMOHHOro kypca — cM. MpunoxeHue 6;
- obecneyeHne NeKUMOHHOro Kypca y4yebHol, yuebHo-MeToanyeckon NuTepaTypon U NHbIMU BUBNMOTEYHO-MHOPMALMOHHBIMU
pecypcamu 1 cpeacTeaMmm obecnedeHns obpasoBaTenbHoro npouecca — cM. Mpunoxenns 1 m 2.

4.3 MpuMepHbIA TeMaTUYEeCKUIA NNaH NPaKTUYeCKUX 3aHATUN
no pasgenam AUCLUNIIUHbI

No TpynoemkocTb no
- pasgeny, yac.
= Tema 3anaATua / Wcnonb3yemble Csssb
cZ| % MpumepHble Bonpockl Ha 06cyaeHne WHTEPaKTUBHbIE 3aHATUA C
C 3| F M o4yHast 3a04Has ok *
= (anst ceMMHapPCKUX 3aHATUIA) thopma chopma dopmbl BAPC
o = ™
1 2 3 4 5 6 7
He npegycmoTpeHbl
Bcero npaktuyeckmx 3aHSTUA No AUCLUMMMMHE: | 4ac. M3 HMX B MHTEPaKTMBHOWN dhopMe: yac.
- 0OYHas popma 0byyeHus - -04yHasg dopma obyyeHus -
- 3a04Has opma obyyeHuns - - 3a04Has popma obyyeHus -

B TOoM yncne B hopme CEMUHAPCKUX 3aHATUMN -

- 0YHas/04YHO-3a04Hasi hopma 0byYeHus -

- 3a04Hasa popMa o6yyeHus -

* YcnoeHble 0603HaveHus:
OCIN - npegycmoTpeHa obssaTenbHas camonoArotoska k 3aHATuio; Y3 CPC — Ha 3aHsaTWM BbldaeTcs 3agaHne Ha KoHkpeTHyto BAPC;
MP CPC — 3aHsT1e cofepxaTernbHo ba3vpyeTcsi Ha pe3ynbTaTax BblNonHeHus obyyarowmmes koHkpeTHon BAPC.

** B T.4. nNpu ncnonb3osaHum matepuanos MOOK «HassaHue», HasBaHue BY3a-paspaboTynka, HasBaHue nnatdopmMbl U CCbifka Ha
KypC (C ykasaHvwem JaTtbl nocrnegHero obpalieHust)

lNpumeyaHusi:

- MaTepuasnbHO-TeXHN4Yeckoe obecrneyeHne NpakTU4Yecknx 3aHATUN — cM. MNpunoxexue 6;

- obecneyeHve MpaKTUYECKUX 3aHATUN y4eOHOW, y4ebHO-MeTOAuYecKon nuTepaTyport U UHbIMKU BMBMMOTEYHO-MHDOPMALIMOHHBLIMN
pecypcamu 1 cpefctsaMu obecneyeHnss 06pasoBaTenbLHOro npouecca — cM. MNpunoxenunst 1 n 2.

4.4 NNabopaTopHbIN NPAKTUKYM.
MpuMepHbIN TeMaTUYeCcKUi NNaH NabopaTopHbIX 3aHATUI NO pazgaenam AUCLUNIVHGI

Ne Tpyaoemkocte JIP, Cssasb c BAPC -
yac 3
o ) 8‘
© : = 8 i) ‘8'-)<
T ,|O0CZI = ¢ &
OO | @ o O 3 s
© - oot || Ox x £z
[ . Tema nabopatopHoli paboThbl EEo|lokE* I 59
8 % -y ouHas 3aouHas | 20 = |7 § z 2z
o = = cdopma | dopma | S FEK|°F D A
S Sl I o O Q ®©
o © @© E I o - 8‘
Qs ® 5- o =
=F |38 <
o =
™
2 3 4 5 6 7 8 9
2 cemecTp
1 1 MWKpPOCTPYKTYPHLIN aHanns3 2 2(4 cem.) | + - KomaHgHa
MEeTannoB 1 CNiaBoB s paboTta
2 2 OnpepeneHve TBEPAOCTH 2 - + -
MaTepuanos
1 |3 3 VcnbiTaHne maTepuanoB Ha yoapHyl | 2 - + - -
BA3KOCTb
OnpepeneHne KpUTUYECKNX TOYEK U 2 - + - -
4 4 | nocTpoeHne guarpaMmMbl COCTOSIHUS
CMnaBoB CBMHEL-CypbMa
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AHanua coctosHuA guarpammel Fe —
C

HOCTpOGHVIe M aHanun3 gnarpamMmmbl
MN30TeEpMMNYECKOro npespalieHus
nepeoxnaxgeHHoro ayCteHnTta

MN3y4yeHne MUKPOCTPYKTYPbI U CBOWCTB
YyryHOB

Tepmuyeckas obpaboTka
yrnepoamcTbIx cranemn

M3yyeHne MUKPOCTPYKTYpbI 1 CBONCTB
TepMmyeckn obpaboTaHHbIX
yrnepoancTbIX cTanen un
nervMpoBaHHbIX cTanemn

2(4cem.) | +

10 10

M3yyeHne MUKPOCTPYKTYpPbI LIBETHbLIX
MeTarssoB M1 CMnaBoB

3 cemecTp

11 11

TexHonorms  U3roToBNEHUS  NUTENHOWN
dopMbl. MpoekTuposaHue
TEXHOOrM4Yeckoro npotwecca
N3roTOBMNEHNSA NOKOBKU.

2

2(5cem.) | +

KomaHgHa
s paboTa

12 12

WN3yueHne o6opynoBaHuUs anekTpoayroBoii
1 ra3oBoii CBapKM

2(5cem.) | +

13 13

UN3yyeHne XapaKkTepucTuK
3MNeKTPOCBaPOYHbIX annapaToB.
OnpegeneHuve pexnmon "
TEXHOMNOIMYECKMUX KoacpuumneHToB
OYyroBOW CBapKMu.

14 14

MN3yyeHne KOHCTPYKLMK pexyLLmX
MHCTPYMEHTOB.

15 15

Pesupbl. MamepeHne  reoMeTpuyecKkmnx
napamMeTpoB.

16 16

Ocesble pexyLine WHCTPYMEHTBI.
M3MepeHne reoMeTpUYeckMx NnapaMeTpoB.

17 17

MpoBepka  BepTMKalbHO-CBEPIIUILHOMO
CTaHKa Ha reomMeTpuYecKyto TOYHOCTb.

18 18

®pesbl.  M3MepeHWe  reoMeTpUYECcKUX
napameTpos.

19 19

MpoBepka 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
CCblfika Ha Kypc (C ykasaHueM faTbl nocrnegHero obpalleHust)

lpumeyaHus:

- MaTepuanbHoO-TeXHNnYeckoe obecneveHne nabopaTopHOro npakTukyma — cm. MNMpunoxexuve 6;
- obecne4veHne nabopaTopHOro NpakTMkyma y4ebHon, y4ebHO-MeToaNYEeCKoN NUTEPaTypor U HBIMU BUBNOTEYHO-
MHGOPMaLMOHHBIMU pecypcamu 1 cpefcteamu obecneyeHns obpasdoBaTtenbHoro npouecca — cm. MNpunoxexus 1 n 2.
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5 NPOrPAMMA BHEAYOUTOPHOW AKALLEMWYECKOW PABOTbI
OBYYAIOLLKUXCA NO ANCLUNNUHE

5.1 ®ukcupoBaHHbIe BUAbI BHEAyAUTOPHbLIX CAMOCTOATENbHbLIX paboTt
5.1.1 BbinonHeHue u 3awuTa (caava) KypcoBoro npoekra (paboTbl) no gucuuninHe

BbInonHeHue KypcoBoOro npoekrta (paboTbl) y4eOGHbIM NNaHOM He NpPeAyCMOTPEHO.

5.1.2 BbinonHeHue u caava pedeparoB
5.1.2.1 Mecmo pe¢hepama e cmpykmype QucyunauHbi

Pasgensl gucumnnuHbl, OCBOEHME KOTOPbIX
06y4alowMMmncs CoNpoBOXKAAETCA UM 3aBepLIaeTCs KomneTteHuun, hopmupoBaHmne/pa3BuTne KOTopbIxX
BblNoNHeHueM pedpepaTa obecneymBaeTcs B Xoe BbIMNONMHEHUs
Ne HavmeHoBaHue pedepata
1 MeTtannuyeckue cnnasbl " OlK-1.1, OMnK-1.2
AuarpamMmbl COCTOAHUA
JInTenHoe npon3BoACTBO OlK-1.1, OMK-1.2
O6paboTka MmeTannoB pe3aHvem. OrnK-5.1
2 MawwnHocTpouTenbHbIe OriK-1.1, OMK-1.2
maTepuvansl
Tepmuyeckas " XUMUKO- OrK-5.2
TepMmmyeckaa obpaboTka ctanu
5.1.2.2 lMepe4yeHb npuMepHbLIX meM peghepamoe
1. OCHOBHbIE TUMbI KPUCTANINYECKNX PELLUETOK METAIIIOB;
2. OCcHOBHble NpMMECK B MeTannax u BMMsHUSA UX Ha CBOMCTBA METAaISOB;
3. OcHOBHblE CBONCTBa MeTarnsnos
4. TexHONOrMO NPOU3BOACTBA CTarneu, YyryHa, antoMuHns n Meau;
5. ®M3NKO-XMMUYECKME NPOLIECCHI B JOMEHHbIX Nevax;
6. CnocoObl NonyyYeHnst OTNNBOK;
7. JINTENHO-TEXHOMNOrMYECKY0 OCHACTKy 1 000pyaoBaHME;
8. Buapbl coctaBoB 1 cBOMCTBa (HOPMOBOYHBLIX CMECEN;
9. TexHONornio N3roTOBNEHNSA NUTENHBIX POPM.

. Llenb npoBeaeHus TO;

. MpeBpalleHus NpoTekatoLme B MeTannax npu Harpese;

. OcHoBHble Buabl TO;

. Kakune GbiBatoT BUAbI OTXKWUra U ero HasHaveHue;

. B yem cywjHoCcTb HOpManusauum n ee NpeMMyLLecTBa Nepea OTKUTOM;

. Cnocobbl 3akanku;

. Bugbl otnycka n nx HasHayeHwue;

. OCcHOBHbIe 3aKarnoyHble cpeabl;

. HasnaueHne XTO v aTanbl ee npoBedeHuns:;

. OcHoBHble onepauumn XTO;

. BnusiHwe yrnepoaa 1 nocTosiHHbIX NPUMECEN Ha Ka4eCcTBO CTanw;

. JlervpytoLime KOMMNOHEHTLI B CNaBax «Kerneso-yrnepoay;

. Knaccudmkauuto n mapkmpoBKy yrnepoaucTbiX U TIETMPOBaHHBLIX CTanew;
. TpeboBaHus, NpeabABMsSEMbIE K KOHCTPYKLUMOHHBIM CTansm;

. CtpouTtenbHble ctany (06bIKHOBEHHOIO Ka4eCTBa Y HU3KONErMpOBaHHbIE);

. MaLUI/IHOCTpOVITeJ'IbeIe cTanu, yrmepoauctble, nNermpoBaHHble, LEeMEHTUpyeMble N PeCCOPHO-NPYXNUHHbIE CTalu,
. CneumanbHble cTanu: LapukonoaLlnnHUKoOBbIE, )KapOCTOVIKI/Ie, Xaponpo4Hble, HepXaBetlLwune ctanu n cnnasbl;

. Knaccudmkauuto vyryHos;

. MapkupoBky 4yryHoB, CTPYKTYpy ¥ 06nacTb NpUMEHEHMUS YYTyHOB.

. AntoMnHMIA, 1 ero cnnasbl, knaccndukaums, MapkupoBka, 06racTb NPUMEHEHUS;
. TuTaH, MarHmn n nx crnaebl;

. TeopeTuyeckne OCHOBbI CBapPKMX NiaBlieHNEM;

. Bugbl Toka npu ceapke;

. Cnocobbl 3aXuraHusa ayru;

. Knaccudmkaums BngoB ceapku;

5.1.2.3 UHghopmayuoHHO-Memoodu4ecKkue u MamepuasibHO-mexHuU4Yeckoe obecneyeHue npoyecca
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ebInoJIHeHUs1 peghepama
1. MaTtepunanbHo-TexHU4eckoe obecneyveHme npoLecca BblNonHeHUsi pedepaTta — cM. lNpunoxeHue 6.
2. ObecneveHne npouecca BbINOMHEHMSA pedepata y4ebHON, y4ebHO-MeToaNYECKON nMTepaTypol U MHbIMU
6VI6J'IVIOTeLIHO-VIH(*)OpMaLI,VIOHHbIMVI pecypcamn n cpencrtsamu obecneyeHus o6pa3OBaTeanoro npouecca — CM.
Mpunoxexwne 1, 2, 3.

LUKANA U KPUETEPUU OLLEHUBAHUA

- OUeHKa «3aymeHO» BbICTaBnseTCs, ecnu obydalWwnica BbINONHWMA pedepaT, CMOr BCECTOPOHHE
pacKpbITb TEOPETUYECKOE COAEPXKaHUE TEMBI.

- OLUEHKa «He 3aymeHo» BbICTaBNseTCH, ecnu obyyaloWwuinca He BbINOMHUNA pedepaT U He CMmor
BCECTOPOHHE PacKpbITb TEOPETUYECKOE COAEPKaHNE TEMbI.

5.1.2.4 Tunoeble KOHMPObHbLIE 3a0aHusl
TvnoBble KOHTPOSbHbIE 3a4aHNs UMK UHble MaTepuarbl, HeobxoaMMbIe ANS OLEHKN 3HAHUWA, YMEHUI N HaBbIKOB
n (MnNun) onbiTa AEATENbHOCTW, XapaKTepuaylwmx aTanbl POPMUPOBaHWS KOMMETEHUMW B NpoLecce OCBOEHMWS
obpa3oBaTenbHON NporpaMMbl; METOAMYECKME MaTepuarnsl, onpeaensiowme npoueaypbl OLEeHUBaHNS 3HAHUWA, YMEHUN,
HaBbIKOB W (MNK) OMbiTa AEATENbHOCTW, XapakTepusylolme atanbl POPMMPOBaHWSA KOMMETEHUMI npedcTaBreHbl B
MpunoxeHun 9 «PoHA OLEHOYHBIX CPEACTB MO AUCUMNIMHE (NOMHas Bepcus )».

5.1.3 MNepeyveHb 3agaHMN ANA KOHTPOJbHbIX paboT
obyuarLwmxca 3ao4Hon popmbl 00yUYeHUs!

BOMPOCbI K KOHTPOJIbHbIOA PABOTE Ne 1

1. BbluepTute amvarpamMmmy COCTOSHMSI CUCTEMbI CBUHEL, — onoBo. Onuwmnte B3aMMoOencTBMe KOMMOHEHTOB B
XUOKOM U TBEPOOM COCTOSIHUSIX. YKaXUTE CTPYKTYpPHbIE COCTaBMsHOWME BO BCeX 00nactax Auvarpammbl COCTOSIHUSA.
Onpegennte KONMMYECTBEHHOE COOTHOLLEHWE a3 U UX XUMUYECKUI COCTaB B CepeauHe TeMnepaTypHOro uHTepeana
nepBuYHON kpucTannmnsaumm cnnaesa ¢ 10 % Sn.

2. BbiyepTuTe guarpaMMy COCTOSIHMSI CUCTEMbl  aniOMUHWA — repMmaHuin. OnuwuTe B3aumogenctsue
KOMMOHEHTOB B XWAKOM W TBEPAOM COCTOSHMSIX. YKaXnTe CTPYKTYpHble COCTaBnstoLiMe BO Bcex obnactax gvarpamel
cocTosiHus. OnpegennTe KONMYECTBEHHOE COOTHOLIEHWe a3 M MX XUMUYECKUI CoCTaB B CepeduHe TemnepaTypHOro
MHTepBana nepeunyHON kpuctannusaumm cnnasa ¢ 10 % Ge.

3. BbluepTuTe grnarpammy COCTOAHUSA CUCTEMbI anOMUHUI — KpeMHWIA. OnuwimTe B3anMoAencTBne KOMNOHEHTOB
B XWOKOM N TBEPAOM COCTOSHUSX. YKaXuTe CTPYKTYpHble COCTaBMnsloLmne BO BCEX 0OnacTax AnarpaMmbl COCTOSHUS.
Onpepennte KONMMYECTBEHHOE COOTHOLLEHME a3 M UX XMMUYECKUA COCTaB B CEPeAuHe TemnepaTypHOro nHTepsana
nepByyHON Kpuctannusaumm cnnaea ¢ 10 % Si.

4 BblyepTTe AnarpaMMy COCTOSIHUS CUCTEMbl Medb — cepebpo. Onuwimnte B3aumoaencTBuMe KOMMOHEHTOB B
XMOKOM U TBEPAOM COCTOSIHUSAX. YKaXuTe CTPYKTYpHble COCTaBnsioliMe BO BCex obnactax AuarpaMMbl COCTOSIHUS.
OnpepennTte KonM4yecTBEHHOE COOTHOLWEHWe a3 U UX XMMUYECKUA COCTaB B CepeduHe TemnepaTypHOro uHTepBana
nepBuYHON kpucTannusaumm cnnaea c 10 % Ag.

5. BbluepTuTe gmarpaMmMy COCTOSIHUSI CMCTEMbl BUCMYT — cypbMa. OnuwmTe B3anMOZeNCTBME KOMMOHEHTOB B
XMOKOM M TBEPAOM COCTOSIHMSAX. YKaXuTe CTPYKTYpHble COCTaBhsioliMe BO BCeX obnactax AumarpaMMbl COCTOSIHUS.
OnpepennTte KonM4yecTBEHHOE COOTHOLWEHWe a3 U UX XMMUYECKUA COCTaB B CepedvHe TemnepaTypHOro uHTepBana
nepBuyHON kpucTannusaumm cnnaesa ¢ 10 % Sb.

6. BbluepTuTe gmarpamMmmy COCTOSIHUS CUCTEMbl Medb — HuKenb. OnuwimnTe B3aMmogencTBME KOMMOHEHTOB B
XVOKOM U TBEPAOM COCTOSIHUAX. YKaXuTe CTPYKTYpHble COCTaBrisiolmMe BO BCeX 06nacTsax Auarpammbl COCTOSIHUS.
Onpepennte KONMMYECTBEHHOE COOTHOLLEHME a3 M NX XMMWYECKUA COCTaB B CepeavHe TemnepaTypHOro MHTepsana
nepBu4YHON Kpuctannuaaumm cnnaea ¢ 10 % Ni.

7. BbluepTuTE gmarpamMmmy COCTOSIHUS CMCTEMbl KaaMWMA — UMHK. Onuwinte B3aumoaencTBUME KOMMOHEHTOB B
XMOKOM U TBEPAOM COCTOSIHUSAX. YKaXuTe CTPYKTYpHble COCTaBnsiolne BO BCeX obractax AuarpaMmMbl COCTOSIHUS.
OnpepennTte KONM4YeCcTBEHHOE COOTHOLWIEHWE a3 U UX XMMUYECKU COCTaB B CepeauHe TemrnepaTypHOro uHTepsana
nepeu4HOM Kpuctannusaumm cnnaea ¢ 10 % Zn.

8. BbluepTuTe gnarpammy COCTOSIHAS CUCTEMbl antoMUHUA — Medb. OnuwmnTe B3anMoOenCcTBre KOMIMOHEHTOB B
XMOKOM U TBEPAOM COCTOSIHUSX. YKaXuTe CTPYKTYpHble COCTaBnsiowne BO BCeX obnactax AuarpaMmMbl COCTOSIHUS.
OnpepennTte KONM4YeCTBEHHOE COOTHOLWIEHWE a3 U UX XMMUYECKU COCTaB B CepeauHe TemnepaTypHOro MHTepBana
nepBuyHON kpuctannusaumm cnnasa ¢ 10 % Cw.
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9.BbluepTuTe guarpamMmy COCTOSIHUSI CUCTEMbI CBMHEL, — cypbMa. Onuwinte B3aMMoOeNCTBME KOMMOHEHTOB B
XUOKOM W TBEPAOM COCTOSIHMSX. YKaXMTe CTPYKTYpPHble COCTaBnsiolWMe BO Bcex obnactsx AvarpaMmMbl COCTOSIHUS.
Onpepennte KONMYECTBEHHOE COOTHOLLEHME a3 M UX XMMUYECKUA COCTaB B CEepeAuHe TemnepaTypHOro mHrepsana
nepeuyHON kpuctannusaumm cnnaea ¢ 10 % Sb.

10. BblyepTuTe Auarpammy COCTOSIHUS CUCTEMbl Ofl0BO — LMHK. OnuwuvTe B3avMOAENCTBME KOMMOHEHTOB B
XWOKOM U TBEPAOM COCTOSHUAX. YKaXuTe CTPYKTYpHble COCTaBrisiolye BO BCeX obnactax guarpammbl COCTOAHUS.
Onpepennte KONMYECTBEHHOE COOTHOLLEHME a3 M MX XMMUYECKUIA COCTaB B CEpeAuHe TemrepaTypHOro MHTepsana
nepBuYHON kpucTannusaumm cnnaea ¢ 10 % Zn.

11. MN3o6pa3nte guarpaMmmy COCTOSHUSI CMIaBOB CUCTEMbl Meb — HUKEIb, MOCTPOWTE KPUBYIO OXNaXaeHus ans
cnnasa ¢ 25 % Ni 1 npoaHanusupyinTe ee ¢ NpUMeEHeHMeM npasuna gas.

12. N306pa3nte guarpamMmmy COCTOSHUSA CMaBOB CUCTEMbI Meb — HUKEIb, NOCTPONTE KPUBYIO OXNaXAEHNs NS
cnnaea ¢ 40 % Ni n npoBeguTe aHanus.

13. V3obpasnte pauarpammy COCTOSHUS CMMaBOB CUCTEMbl MeAb — Hukenb. Onpegenute cocTaB U
Konm4yecTBeHHOe cooTHoLeHne das cnnasa ¢ 30 % Ni npu TemnepaType 1200 °C.

14. N3obpasnte anarpaMmMmy COCTOSIHWS CMaBOB CUCTEMbl CBUMHEL, — CypbMa. [1ocTpoinTe KpMBYO OXnaxaeHus
cnnasa ¢ 50 % Sb v npoaHanuanpyiTe ee ¢ NnpuMeHeHneM npaswuna das.

15. M3obpasnte puarpammy COCTOSIHUSI CMMaBOB CUCTEMbl CBMHeLW, — cypbMa. Onpegenute coctaB U
KONMYeCTBEHHOE COOTHOLLEHMEe a3 crnnasa ¢ 60 % Sb npn Temnepatype 350 °C.

16. MN3o6pa3nte avarpammy COCTOSIHUSI CMaBOB CUCTEMbI antOMUHUA — Meb, NOCTPOWTE KPUBYH OXMaXKOEHUS
ans cnnaea ¢ 4 % Cu n npoaHanuavpynTe ee c NpMMEHeHNeM npasuna gas.

17. N306pa3nte pguarpammy COCTOSIHUSI CMMaBOB CUCTEMbl arniOMUHWA — KPEMHUIA, MOCTPOWTE KPUBYHO
oxnaxagenusi ans cnnaea ¢ 8 % Si M NnpoaHanuaupyiTe ee C NpUMEHEHEM npaBuna gas.

18. Bbl4epTuTe aAuarpamMmy COCTOSIHUI Xeneso-uemMeHTUT. OnuwuTe as3oBble MpeBpalleHus U MocTponTe
KPVBYIO OXNaxaeHus B uMHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHvem npaBuna ¢as) Ansg cnna.a,
cogepxawero 0,16% C. gna 3agaHHoro cnnaea npu TemnepaTtype 1515°C. Onpegenutb coctaB has, TO ecTb
NPOLEHTHOE codepxaHue yrnepoaa B asax; Konm4ecTBEHHOEe COOTHOLLEeHue dhas.

19. Vicnonb3ysa guarpamMmmy COCTOSIHUI, Xene3o-LeMEHTUT M y4nTbiBas MpeBpalleHus, npoMcxogdiwmne B cranu
Y8 npu NOnHONW 3akanke u HW3KOM OTMyCKe, yKauTe TemnepaTypy 3akanku, OXnaxaalolyl cpegy u TemnepaTypy
otnycka. Onuwute asoBble NpeBpalleHus, NPOUCXoAswmMe B CTanu npu 3akanke um Hu3kom oTnycke. [NpuBegute
3HaYeHne TBEPAOCTM CTanu, Nocrne Kaxaoro Buaa TepmoobpaboTki. OnuiunTe AaHHY0 MapKy cTanmu.

20. BbluepTute gmarpamMmy COCTOSIHWA Kene3o-ueMeHTUT. Onuwmnte ¢asoBble NpeBpalleHust U NOoCTponTe
KpVBYIO HarpeBaHusi B uHTepBane TemnepaTyp oT 0 go 1600 °C (c npumeHeHvem npaBuna ¢as) Aonsd cnnaea,
copepxalero 0,3% C. BbibepuTe ansa 3agaHHoro cnnaea nobyo TemnepaTypy Mexay NUHUSMU NIMKBUAYC U conuayc.
OnpepenuTb cocTaB has, To eCTb NPOLEHTHOE CoAepXKaHune yrnepoaa B dhasax; KONIMYeCTBEHHOE COOTHOLLEHUE (has.

21. Wcnonb3ya guarpamMmmy COCTOSIHWM, JXKeNneso-LUeMEHTUT U yunTbiBas npeBpalleHusi, Npoucxogsiime B cTanu
70 npv NOMNHOW 3akarnke U cpedHeM OTMyCKe, YKaXuTe TemnepaTtypy 3akanku, OxXnaxgalollylo cpedy U Temnepartypy
cpeagHero oTnycka. lNpuBeguTe MexaHW4Yeckue CBOWCTBA CTanu MOCre Kaxaoro Buaa Tepmoobpabotku. Onuwwnte
OaHHYI0 MapKy cTanw.

22. BbluepTuTe gmarpammy COCTOSIHUA >xerneso-ueMeHTUT. Onuwute as3oBble NpeBpalleHnsi U NoCTponTe
KpVBYIO OxrnaxgeHuss B uHTepsane Temnepatyp oT 1600 po 0 °C (c nmpumeHeHvem npasuna ¢as) gna cnnaea,
cogepxaulero 0,5% C. [ins 3agaHHoro cnnaea npu Temnepatype 1475°C onpegenntb coctaB das, TO eCTb NPOLIEHTHOE
cofepxXaHwve yrnepoaa B hasax; KonmyecTBeHHOe COoTHoLLeHne das.

23. Wcnonb3ys guarpammy COCTOSIHWM, KeNnes3o-LUeMEHTUT U y4uTbiBasi NpeBpaLleHusi, Nponcxogsiime B cTanu
40 npy nepekpucTanmM3aLMoHHOM OTXUIe YKaXuTe TeMNepaTypy Harpesa 1 ycrnoBus oxnaxaeHus. OnuwmuTe dasoBble
npeBpaLLeHns, NMPOUCXOAsALLME B CTanu npu omkure. [NpvBegnTe xapakTepUCTUKN U3MEHEHNSI MEXAHUYECKMX CBOWCTB.
OnvwnTe AaHHy Mapky cTanu.

24. BbluepTute OmarpaMMy COCTOSIHWM Kene3o-ueMeHTUT. Onuwmnte ¢asoBble MNpeBpalleHusi U NOoCTponTe
KpUBYIO HarpeBaHwsi B uHTepBane Temnepatyp ot 0 go 1600°C (c npumeHeHnem npasun as3) Ana chnna.a,
copgepxawero 0,8% C. [Ona 3agaHHOro cnnaBa onpegenqTe MPOLEHTHOE COAepXaHue yrnepoda B hasax npu
Temnepatype 700°C.

25. Wcnonb3ysa guarpamMMmy COCTOSIHUI XKerne3o-LeMEeHTUT 1 yunTbiBasd NpeBpaLleHus, npoucxoasiime B cranu 45
npyv HOpManu3auun, ykaxute TemnepaTtypy HarpeBa W ycrnoBusi oxnaxaeHus. OnvwuTe ¢asoBble npeBpalleHus,
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npoucxoasiliye B ctanv npyv Hopmanu3auMoHHOM oTxure. NpruBeanTe XapakTEPUCTUKUM MEXAHUYECKMX CBOWCTB CTanu
nocne TepMoobpaboTkn. ONULINMTE JaHHY0 MapKy CTanu.

26. BbluepTuTe amarpammy COCTOSIHUA >xeneso-uemMeHTUT. Onuwute asoBble MNpeBpalleHnss U NocTponte
KpuBYlO oxnaxaeHus B uHTepBane TemnepaTtyp oT 1600 go 0°C (c npumeHeHvem npasun ¢a3) Ana cnnaea,
cogepxawero 1,0% C. [Ona 3agaHHOro cnnaBa onpegenute nNpPoOLEHTHOEe coAaepxaHwe yrnepoja B pasax;
KONMYEeCTBEHHOE COOTHOLLEHNE das.

27. Wcnonb3ya avarpammy COCTOSIHUI Kene3o-LUeMEHTUT M yuuTbiBas NpeBpaLleHnsi, MPoMcxoasaiwme B ctanu
Y10 npv HEMOMHOW 3aKarke U HU3KOM OTMYCKE, YKaXuTe TeMnepaTypy 3akanku npu H13kom otnycke. OnuwmTe hasoBble
npeBpaLlleHns, Npoucxoadlmne B cTanvM B npoueccax Tepmoobpabotok. OnuwmTe Mapky cTanvM C npuBegeHUeEM
3Ha4YeHUs TBEPAOCTM MOCNE KaXaoro Buaa TepmooopaboTku.

28. BbluepTute OmarpaMMy COCTOSIHWM Kerne3o-uemeHTUT. OnuwmnTte ¢asoBble MNpeBpalleHVs U MOoCTponTe
KpVBYIO HarpeBaHuwsi B uHTepBane Temnepatyp oT 0 go 1600°C (c npumeHeHuem npaBun as3) Ans cnnaea,
cogepxawero 1,8% C. Ona 3agaHHoro cnnaBa npu TemnepaType 1350°C onpegenute NpOLEHTHOE COoAep)KaHue
yrnepoga B pasax; Konm4yecTBEHHOEe COOTHOLLEeHNe das.

29. Wcnonb3ysa guarpaMMmy COCTOSIHUW XKernes3o-LeMeHTUT 1 yunTbiBasa npespaLleHus, npoucxoasiine B ctanm 50
npuv NOMHOW 3aKanke u BbICOKOM OTMYCKe, YKaXuTe TemnepaTtypy 3akarnku, OXnaxaatoLuyto cpefy, CKOPOCTb OXnaxaeHns
M TemnepaTypy HarpeBa npu BbICOKOM oTnycke. OnuwmTe asosBble NpeBpaLleHns, npoucxogsiumMe B ctanu B
npoueccax TepmoobpaboTok. [pmuBegnTe 3Ha4YeHns TBEpPAOCTU CTanmn nocre TepmoobpaboTkun. OnuwnTe AaHHY0 MapKy
cranu.

30. BbluepTute guarpammy COCTOSIHUIA >kenes3o-uemeHTUT. Onuwunte has3oBble NpeBpaLleHns U NOCTPOUTE
KPVBYIO OXNaxpaeHus B uMHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHvem npaBuna ¢as) Ans cnna.a,
copepxaulero 1,5% C. [na 3agaHHOro cnnaesa onpefenute NpoLeHTHOe codepXkaHue yrnepoaa B dasax, KonmyecTso
aycTeHuTa n obbem xuakon dasbl npu Temnepatype 1400°C.

31. Ncnonb3yst OunarpamMMy COCTOSIHUA Kerne3o-LUeMeHTUT U yuuTbiBas npeBpalleHnss B ctanu 85 npu
HOpManusauuu, ykaxuTe TemnepaTypy HarpeBa W ycnosust oxnaxgeHus. Onuwwute pas3oBbie npeBpaleHns,
npovcxogsiwine B ctanu npu HOPManu3auuoHHOM OTXUre C NpUBEAEHVMEM MeXaHU4eckux CBOMCTB. OnuwmTe Mapky
cranu.

32. BbluepTuTe guarpaMMmy COCTOSIHUIA Xenes3o-ueMeHTUT. OnuwuTte ¢ha3oBble NpeBpalleHuss U NoCTpovTe
KpVBYIO HarpeBaHus B uHTepBane Temnepatyp or 0 go 1600°C (c npumeHeHvem npasBuna as) ans cnnaea,
copepxalero 2% C. [ing 3agaHHOro cnnasa onpegenqTe NpoLEHTHOEe codepaHue yrnepoga B hasax, KonmyecTso
aycTeHuTa n obbem xuakon dasbl npu Temnepatype 1300°C.

33. Wcnonb3yst gunarpamMMy COCTOSIHUA Kemne3o-LUeMeHTUT U yuuTbliBass npeBpalleHnss B ctanu 20 npu
PEKPUCTANNN3aLNOHHOM OTXKUre, YKaXuTe TemnepaTypy HarpeBa W ycrnosusi oxnaxaeHusi. OnuvwuTe d¢asoBble
npeBpaLLeHns, NpoMCxXoasilime B CTanu U M3MEHEHME CBOWCTB ee Mpu TepmoobpaboTke, a Takke ONULINTE AaHHYHo
Mapky cTanu.

34. BbluepTuTe guarpammy COCTOSIHUMA >Kene3o-uemeHTUT. Onuwwunte pas3oBble NpeBpalleHns U NOCTPoOWTe
KpVBYIO OXxnaxpaeHus B uMHTepBane Temnepatyp oT 1600 go 0°C (¢ npumeHeHvem npasuna ¢as) Ansg cnnaea,
cogepxawero 2,3 % C. OAns 3agaHHoro cnnasa npu Temnepatype 1200°C onpegenuTe NpoLEHTHOE COAEpXKaHue
yrnepoga B pasax, KofIM4eCTBEHHOE COOTHOLLEHNE dhas.

35. Ncnonb3yss guarpamMMy COCTOSIHMA Kerne3o-LEeMEHTUT U y4uTbiBas MNpeBpalleHnsi, Mpoucxogsive B
3aKarneHHoOW CTanu CO CTPYKTYPOW MapTEHCUT M OCTaTOYHbIVi ayCTEHUT MpU HWU3KOM, CPeOHEM U BbICOKOM OTMyCKe,
yKaXnTe TemnepaTtypy HarpeBa npu pasHbiXx Bugax otnycka. Onuvwuvrte asoBble npeBpalleHus, npoucxoaswime B
3aKaneHHow cTanu Npy HU3KOM, CPEAHEM U BbICOKOM OTMYCKE, a TakKe U3MEHEHMNE MEXaHUYECKUX CBONCTB.

36. BbluepTute OmarpamMmy COCTOSIHWIA Kene3o-ueMeHTUT. Onuwmnte ¢asoBble MNpeBpalleHusi U MNOoCTponTe
KpUBYIO HarpeBaHusi B WHTepBane Ttemnepatyp ot 0 go 1600°C (c npumeHeHvem npasuna ¢a3) Ang cnnaea
copepxaluero 2,5 % C. Boibepute ana 3agaHHoro crnnaea by TemnepaTtypy Mexay NUHUSMKU NNKBUAYC U conuayc.
Onpepenute coctas a3, To eCTb NPOLIEHTHOE CoAePXKaHWe yrnepoaa B dpasax; Konm4ecTBEHHOE COOTHOLLEHME has.

37. Wcnonb3ysa anarpaMmmy COCTOSIHUM XeNe3o-LUeMEHTUT M y4uUTbIBas NpeBpaLleHusi, npomcxoasiuue B ctanm Y8
npu cdeponam3vpylolLieM OTXKUre, YKaXuTe TemnepaTtypy HarpeBa M ycroBusa oxnaxgeHus. OnvwuTe ¢asoBble
npeBpaLLleHns, Npoucxoasiume B ctanm npu onkure. OnuwmnTe crtanb Y8 ¢ npvBeAeHNeM xapakTepuUcTUK MeXaHU4eCcKmx
CBOWCTB nocrne TepmoobpaboTku.
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38. BbluepTTe gmarpammy COCTOSIHUM xerne3o-uemeHTUT. OnuwwnTte ¢asoBble npesBpalleHns U NocTpomnTe
KpUBYIO oxnaxaeHuss B umHTepBane Temnepatyp ot 1600 go 0°C (c npumeHeHnem npaBuna as) Ansa cnnaea
copgepxawero 3 % C. [Ona 3agaHHOro cnnaea oOnNpeaenute nNpoLEHTHOEe cofepxaHue yrnepopga B pazax npu
Temnepatype 1000°C.

39. Yrnepoguctble ctanu 35 n Y8 nocne 3akanku 1 HU3KOro oTnycka umetot TBepaocTb: nepsas HRC 50, BTopas
HRC 60. Ncnonb3ysa avarpammy COCTOSIHUI Xeneso-LUeMEHTUT U yunTbiBas npesBpalleHus, npoucxoasiime B cransax
onuwute dasoBble NpeBpaLLeHns 1 06bACHUTE NoYeMy cTanb Mapku Y8 nmeeT 6onbLuyto TBEpAOCTb, Yem cTanb 35.

40. BblyepTuTe Auarpammy COCTOSHMW Xeneso-ueMeHTUT. Onuwute das3oBble MpeBpalleHns U MnocTpomnTe
KpVBYIO HarpeBaHus B uHTepBane Temnepatyp or 0 go 1600°C (c npumeHeHnem npaBuna das) Ans cnnaea,
copgepxawero 3,5 % C. Ons 3agaHHoro cnnaea npu Temnepatype 1150°C, onpepenute coctaB a3, TO eCTb
NPOLIEHTHOE CoAepXaHve yrnepoaa B da3ax; Konm4yecTBeHHOe COOTHOLLEeHne das.

41. Tocne 3akanky yrnepoaucTONn CTann CO CKOPOCTbIO OXMaXAeHWs Bbllle KpUTUYecKon, Obina nonydveHa
CTPYKTypa, cocTosias n3 cepputa u mapteHcuta. NposeanTe Ha AnarpaMme COCTOSIHUM XXeneso-LUeMeHTUT OpauHaTy,
COOTBETCTBYIOLLYIO COCTaBy 3afaHHOWN CTanw, ykaxuTte NpuHATYI0 B JaHHOM crnyvae TemnepaTypy Harpesa nog 3akarnky
1 onuwwnte pasoBble NpPeBpaLLeHns, KOTOpble COBepluanucb B CTanu npu Harpeee n oxnaxaeHwu. Kak HasbiBaeTcs
Takown BUA 3akankm?

42. BbluepTuTe guarpaMMy COCTOSIHUIA Xene3o-ueMeHTUT. OnuwuTe ¢a3oBble NpeBpalleHns M MNoCcTpomnTe
KpVBYIO OXnaxpaeHus B uMHTepBane Temnepatyp oT 1600 go 0°C (¢ npumeHeHvem npasuna ¢as) Ansg cnnaea,
copepxallero 4 % C. BeibepuTe AN 3agaHHOro cnnasa niobyio TemnepaTypy Mexay NMHUAMU NUKBMAYC U Conuayc.
Onpepgenute cocTaB a3, To eCTb NPOLIEHTHOE CoaepXKaHue yrnepoaa B dasax; KomyecTBEHHOe COOTHOLLEHNe dhasax;
KONMYeCTBEHHOE COOTHOLLEeHWE dhas.

43. Vispenvne w3 CcpefHeyrnepogucTon cranu mnocfie OTnycka uMmeeT TBepAocTb 6ornee  HU3Kylo, Yem
npeaycMOTPEHO TEXHOMOTMYECKMMUN YCIOBUAMN. YeM Bbi3BaH 3TOT AedeKT, 1 Kak MOXHO ero ncnpasuTb?

44. BblyepTuTe Auarpammy COCTOSHUWA eneso-ueMeHTUT. Onuwwute da3oBble MpeBpalleHns M MocTponTe
KpVBYIO HarpeBaHus B uHTepBane TemnepaTyp oT 0 go 1600°C (c npumeHeHnem npaswuna ¢as) Ana cnnasa,
copgepxawero 4,3 % C. [na 3apgaHHOro cnnaBa OnNpefenute NpPOLEHTHOe coaepxaHuwe yrmepoda B dhasax npwu
Temnepatype 1147°C.

45. Pexywmn MHCTpyMeHT mn3 ctanmm Y11 6bin neperpet npu 3akanke. Yem BpeaeH neperpeB U Kak MOXHO
MCMNpaBuTb 3TOT AeeKT, a TaKkKe ONUWNTE AaHHYIO MapKy CTanu.

46. BbluepTnTe guarpammy COCTOSHMMA >keneso-uemeHTUT. Onuwwute pas3oBble npeBpalleHns U NoCcTpouTe
KPVBYIO OXnaxaeHus B uHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHvem npaBuna ¢as) Ans cnnaea,
copgepxawero 5 % C. [Ona 3agaHHOro cnnasa onpedenuTe NPOLEHTHOe cofepxaHue yrnepoga B hasax npwu
Temnepatype 1000°C.

47. CpeaHeyrnepoaucTyto CTanb, HarpeTyto 40 ONTUManeHONM TemnepaTypbl, OXnaXganu co CKOPOCTbIO, MeHbLLE
KPUTNYECKOW CKOPOCTW 3akarnku. [pn aTom nonyyeHa TBepAOCTb HUXE, YEM MPEAYCMOTPEHO TEXHUYECKUMU YCITOBUSIMMA.
UeM BbI3BaH 3TOT AedeKT 1 Kak MOXHO ero ncnpasutb?

48. BbluepTnTe guarpammy COCTOSHWMM >keneso-uemeHTUT. Onuwwute pa3oBble npeBpalleHns U NocTpouTe
KpVBYIO OXxnaxpaeHus B uHTepBane Temnepatyp oT 1600 go 0°C (¢ npumeHeHvem npasuna ¢as) Ansg cnnaea,
copepxawero 6 % C. Ona 3agaHHOro cnnaea oOnpefenute MNpOLUEHTHOE codepxaHue yrnepoga B hasax npu
Temnepatype 800°C.

49. WectepHn u3 ctann 45 3akaneHbl: nepsas 750°C, BTopas - 850°C. Wcnomnb3ys avarpammy COCTOSIHWN
Kerneso-LUeMeHTUT U y4YuTbiBas MpeBpalleHus B CTanu Npu 3akanke U HU3KOM OTMycKke, onuwnte Bce ¢a3oBble
npeBpaLLeHns 1 00bACHNTE, Kakas U3 3TUX LecTepeH umeeT Bonee BbICOKYO TBEPAOCTb U Myyllme IKCnyaTauuoHHbIe
CBOMNCTBA.

50. BbluepTTe gmarpammy COCTOSIHUM xene3o-uemeHTUT. OnuwwnTe asoBble npeBpalleHuss U nocTponTe
KPUBYIO HarpeBaHus B WHTepBane Temnepatyp ot 0 go 1600°C (c npumeHeHnem npaBuna ¢as) Ans cnnasa,
copepxaluero 6,5 % C. Beibepute Ana 3agaHHoro cnnasa nobyo TemnepaTtypy Mexay NMMHUSMU NUKBUAYC U Conuayc.
OnpepgenuTe cocTas a3, TO eCTb NPOLIEHTHOE codepXaHue yrnepoga B dpasax; KonMyecTBeHHOe COOTHOLLEeHNe dhas.

51. BbluepTute gmarpamMmmy M3oTepMUYEcKoro NpeBpaLleHus aycTeHmTa aAns ctany Y8, HaHecuTe Ha Hee KpUBYHO
pexuma Tepmmyeckon ob6paboTku, obecneumBatowien nonydyeHne TtBepaocTn HB1600. Ykaxute Kak 3TOT pPexunm
HasbIBaeTCs 1 onvwimTe ha3oBblie NpeBpaLLeHns, NPOMCXoAdaLmne B CTanm.
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52. BbluepTTe gmarpammy COCTOSIHUA xene3o-uemeHTUT. OnuwwnTe asoBble npeBpalleHus U nocTpownTe
KpUBYIO HarpeBaHus B WHTepBane Temnepatyp oT 0 go 1600°C (c npumeHeHvem npasBuna as) ana cnnaea,
cogepxallero 4,8 % C. [ins 3agaHHOro cnnasa onpegenute NpoueHTHoe CoaepaHune yrnepoaa B hasax, Konnmyectso
LemeHTUTa 1 06bem Xnakon dasbl Npu TemnepaType nexailen Mexay MUHUAMN NMKBUAYC 1 conuayc.

53. BbluepTute gnarpammy M3oTepMUYecKoro npespaLleHus aycteHmTa aAna ctany Y8, HaHecuTe Ha Hee KpUBYHO
pexuma Tepmumyeckon obpaboTku, obecneumBatowern nonydeHune TBepgoctm HRCS55. Ykaxute, kak 3TOT pexum
HasblBaeTCH, U onuwnTe ha3oBble NpeBpaLLeHnsi, MPOUCXOAsALLMNE B CTanu.

BOMPOCbI K KOHTPOJIbHbIOW PABOTE Ne 2

BapuaHT Ne 1

1. [eTanu mawwH n3 ctanu 40 3akaneHbl: ogHU - ¢ Temnepatypbl 760 °C, apyrve - ¢ TemnepaTypsbl
840 °C. YkaxuTe npaBumnbHbIi PeXnM 3akanku, ncnonb3ysa anarpammy xeneso-ueMmeHTUT. Kakne ns aaHHbIx
Jetanen umeroT Bonee BbICOKYHO TBEPAOCTb U NyyluMe IKCnnyaTalMOHHble XapakTepuctuku. NpegnoxuTe
BV OTNyCKa NPUMEHUMbIN 1151 JAHHOW cTanu.

2. lns v3roToBneHus psga getanen camoneta BbibpaH cnnae [16. OnuwunTte cocTaB cnnaea, pexunm
YNPOYHSAOLWEN Tepmuyecko 006paboTkm ¥ nonydaemMyd  MUKPOCTPYkTypy. Onuwnute npouecchl,
npoTekawLLme npu TepmoobpaboTke.

3. [Ins nayyeHusa pexyLimx CBOMCTB MHCTPYMEHTa n3 ctanum P12 HasHaunTb TEPMUYECKYID U XMMMUKO-
TepMuyeckyto 0bpaboTky. [aTtb obocHoBaHWe nocnegHen obpaboTke. OnuwmMTe TexHororni obpaboTky,
MapKy CcTanuW, U MUKPOCTPYKTYPYy WHCTpymeHTa. [puBeauTe 3HayeHMe TBEPAOCTM WMHCTPYMEHTa nocre
00paboTok.

4. Ona w3rotoBneHns npyxuHol BolbpaHa ctane 60C2XPA. Pacwndpynte mapky crtanu, obbsacHuTe
BNUSHME TMErvpylowmx 3MeMEHTOB U onuwuTe BnusHue o6pabotku. [lpuBeguTe XxapakTepuCTUKK
MeXaHMYEeCKNX CBOUCTB CTanu.

BapuaHT Ne 2

1. MNpu nposBegeHun Tepmmyeckon obpaboTkM Bamna, U3roTOBNEHHOTO U3 ctanu 45, 6bina BbINONHEHa
3akanka ¢ 760 °C. MpaBunbHO nM Gbina BbibpaHa TemnepaTypa 3akanku? OBOCHYyWTE CBOE peLueHue.
KakoBa cTpyKkTypa Bana nocne gaHHou TepmoobpaboTku.

2. N 13roToBreHusi MOCTOSHHbLIX MarHUToB ucnonb3dyeTca cnnas FOHOK40T8A: a) pacwwndpyite
COCTaB W onpegenuTe, K Kakow rpynne OTHOCUTbLCHA AaHHbIA CMaB Mo Ha3HavyeHuo; 6) obbAcCHUTE BRUsiHNE
nierMpoBaHns Ha CBOWCTBAa CNMaBa; B) YKaXUTe OCHOBHble CBOWCTBA W TpeboBaHuA, npedbsaABnsemble K
cnnasy.

3. Onga narotoBneHus getanen nytem rnybokow BbITSXKKM NpumMeHsieTcs naTtyHb J190. Pacwudpyiite
COCTaB, Ha3HaYbTE PEXUM MPOMEXYTOUHON TepMMYECKOM 06paboTKM, NPUMEHAEMON Mexay OTAeNbHbIMU
onepauunsamn BbITsXKKM. OBOCHYMTE BbIOPaHHbIN PEXUM U NPpUBEAMTE MEXaHM4eckne CBOMCTBa Cnnasa.

4. Ong ynyyweHns pexyLimx CBOWCTB MHCTPYMeHTa u3 ctanu P18 HasHaunTb TepMUYECKY0 N XUMUKO-
TepMuyeckyto obpaboTky. [1na o6ocHOBaHMS nocnegHen o6paboTkm onncaTb TEXHOMOMMIO NpoLecca, MapKy
cTanu n MUKPOCTPYKTYpYy. lNpuBeanTe 3HavyeHne TBEpAOCTU MHCTPYMEHTa nocrie obpaboTok.

BapuaHT Ne 3

1. MeTumkm n3 ctanu Y10A 3akaneHbl: ogHu - ¢ TemnepaTtypbl 760 °c, apyrue - ¢ Temnepatypbl 840 °c.
Wcnonb3ysa puarpamMMmy >Kene3o-LUeMEHTUT, YKaXkuTe npaBWUibHbIA pexmnm 3akanku. Kakonm w3 atmx
WHCTPYMEHTOB OyaeT umeTb Gornee BbICOKYO TBEPAOCTb M M3HOCOCTOMKOCTb, @ COOTBETCTBEHHO MydlUMe
3KCMyaTaLMOHHbIE XapaKTEPUCTUKW, NPEANOXMTE BUA OTNyCcKa ANsl JaHHOW cTanu.

2. [ina obwmnBKkM camoneToB ncnonb3yeTtcs cnnas BT6. MNpuBegute XMMmMYecknii COCTaB CrnnaBa, PeXum
YNPOYHSAOLENA TepMUYeckon o0paboTkm u nony4aemyilo npu 3TOM CTpykTypy. Onuwmnte npoueccsl,
npoTekaLLme Npu Tepmuyeckorn obpaboTke.

3. KonmeHuaTtble Banbl OTnNuBalwT M3 4YyryHa mapku BY70-3. Pacwudpynte mapky M onuwimte
nony4eHuve.

4. [Ona wnarotoBneHus getanu BbiOpaH cnnas [16. pacwuvdpyiTe ero cocTtas, OMULLUTE Kakum
cnocobom Npomn3BoANTCS YNPOYHEHME CMNaBa N YKAKUTE XapaKTEPUCTUKN MEXAHUYECKUX CBOMCTB.

22



BapuaHT Ne 4

1. OB6BbACHUTE NPUYNHBI BO3HMKHOBEHMS HaMNpsbkeHW nNpu 3akanke. Kakve gedekTbl MOryT BO3HUKHYTb
npu atom? Kakum obpa3om MOXHO NnpeaoTBpaTuTb 06pasoBaHne 3aKanodHbIX TPELUMH?

2. [na wn3rotoBneHus pnetanen, NpuMeEHsAeMbiX B CYAOCTpOeHuM, BblbpaH cnnaB BpAMu10-2: a)
pacwudpynTe coctaB M ONpegenuTe, K Kakon rpynne OTHOCUTCH AaHHbIA chna.; 6) ykaXuTe OCHOBHble
cBovicTBa 1 TpeboBaHus, NpeabsBnseMbIe K Cnnasy.

3. Ha n3genusx ua ctann 35XMIOA TpebyeTca nonyynTb NOBEPXHOCTHBIN CMOW BbICOKOW TBEPOOCTM.
O6ocHynTe BbIGOp MeToda XMMUKO-Tepmudeckon obpabotku. OnuwmTte TexHomnoruio obpaboTku, Mapky
cTanu n CTpyKTypy nsgenumn nocne obpaboTku.

4. [Ins narotoBneHus peccop BbibpaHa ctane 70C3. Paclundpynte ee coctas, ykaxute rpynny cranm
MO Ha3HaYeHWO, OMULINTE BRAWUSHME §NEerMpylLwero 9rneMeHTa U MexXaHU4eckue CBOMWCTBa nocne
TepMuyeckon obpaboTku.

BapuaHT Ne 5

1. B npouecce ropsder KOBKM cTanbHas AeTanb Xpynko paspylimnacb. B yem Bo3moxHas npuudvHa
paspyLleHuna? Kak npegotepatuTe aToT Bua 6paka?

2. B kauecTBe mMaTepvana ansi u3rotoBneHus MembpaH BbibpaH cnnae bpb2: a) pacwumndpynte coctas
N onpefennTe, K KakoW rpymnne OTHOCUTCA OaHHbI cnnae; 6) HasHaubTe TepMudeckyio obpaboTky; B)
ONULLNTE MUKPOCTPYKTYPY M CBOMCTBA Crnnasa.

3. B kavectBe MaTepuana Ons OTBETCTBEHHbIX MOALWMMHWKOB CKONbXeHwst BbibpaH cnnaB BpC30.
Pacwndpynte coctaB, ykaxuTe OCHOBHble CBOMCTBA W TpebOBaHWs, NpeabsiBrisieMble K crnaBam 3TOMW
rpynnebi.

4. Ha kynmadykax m3 ctanm 10 TpebyeTcs nony4uTb MNOBEPXHOCTHbLIN CIOW BbICOKOW TBEPAOCTW.
ObocHynte BbIOOP MeToda XMMWKO-TepMmuyeckorn obpaboTtkun. OnuwmTe TexHonorno obpaboTkn, Mapky
cTanu n CTpyKTypy nsgenun nocne obpabotku.

BapuaHT Ne 6

1. OnuwmnTe MexaHu3mbl 6eMHUTHOro npespalleHns. CpaBHUTE MUKPOCTPYKTYPY BEPXHErO M HUXHEro
GEeNHNTOB.

2. ina naroToBneHus getanen B aBumacTpoeHun ucnonb3yetcsa cnnas MJ15: a) pacwudpyinTte coctas
cnnaea; 6) ykaxuTe cnocob W3roToBneHWs pfeTanerd w3 [aHHOrO CNfaBa; B) YKaXKUTE BO3MOXHYIO
TepMoobpaboTKy; r) onuMTe MexaHM4eckMe CBONCTBa cnnasa.

3. [nsa nsrotoBneHnss MeT4YMKOB BbibpaHa ctanb P9. PacwndpyiiTe mapky, ykaxute rpynny cranv no
HasHa4YyeHuo, onuULNTE BNUSHWE NEernpyoLero afieMeHTa n CBOMCTBa NHCTPYMEHTA.

4. B kayectBe MaTepuana Ans BKNagbien OTBETCTBEHHbIX NOALMMHMKOB CKOMbXEHWS BblIOpaH cnnas
B83. Pacwundpynte coctas, onuwntTe MUKPOCTPYKTYPY U YKaXNTe OCHOBHblE TpeboBaHusA, NpeabsBnsemMble
k babbutam.

BapuaHT Ne 7

1. CTanbHOM pblyar y 3KckaBaTopa Criomarncs B MOPO3Hyt0 norogy. B yem mMoxeT ObiTb npuymHa
nonoMku?

2. KpaTko M3MnoxuTe OCHOBblI TepMuyecko o06paboTkM anioMUHWEBBLIX CMNaBoOB B MPUMEHEHWM K
NPOMbILLIEHHOMY CNNaBy AOPantOMUH. YKaXunTe cocTaB yNpouHsLWmxX das, obpasyomxca npyu ctapeHnm
AalopantomuHa. CpaBHuTe pesynbTaTbl, NofyyYyaemMble MOCre eCTeCTBEHHOr0 M MCKYCCTBEHHOrO CTapeHwus,
OTMETUB NpenMyLLEecTBa U HEQOCTaTKM KaXaon U3 aTux obpaboTok.

3. Ha 3ybuatbix konecax u3 ctanm 15X® TpebyeTcsi MoOny4nTb MOBEPXHOCTHLIA CIIOW BbICOKON
TBepgocTu. O6oCHyTE BbIOOP METOAA XMMMUKO-TEPMUYECKO 00paboTkn. OnuwLnMTe TexXHonormo obpaboTky,
MapKy CTanu n MUKPOCTPYKTYpY. INpuBeCTM 3Ha4YeHns TBepAOCTM n3aenumn nocrne o6paboTku.

4. [Ina n3rotoBneHus wramnoB BbibpaHa ctanb 5S0XHM. Pacwudpynite ee coctas, ykaxute rpynny
cTanu MO Ha3Ha4YeHWIo, ONULINTE BIUSHME NErNpylowwero afieMeHTa U MexaHW4YecKkMe CBOWCTBa nocne
Tepmuyeckon obpaboTku.

BapuaHT Ne 8
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1. Ctanb 60 nopsepranacb 3akanke ¢ TemnepaTtypbl 760 °C u 840 °C. OnuwwTe npeBpaLleHus,
npoucxogsimMe npy OaHHbIX peXumax 3akanku. YKaxuTe, Kakme obpasyloTcs CTPYKTypbl, U 0ObsCHUTE
MPUYMHBI MOMNYYEeHUs1 3TUX CTPYKTYp. Kakon pexum 3akanku cregyet NpMMeEHUTb K JaHHom ctanm? Kakow
BWA OTMyCKa criefyeT pekoMeHAoBaTh A5 NOYYEHUS BbICOKUX YNPYTMX XapakTepUCTUK?

2. [0nsa wunsrotoBneHus petanen, nonydaembix rnybokon LwWTaMnoBkoW, BbiOpaH cnnae JI170: a)
pacwmnpymnTe COCTaB M yKaXXUTE MEXaHUYECKNE CBOWCTBA; O) onpegennte, K Kakon rpynmne OTHOCUTBLCS.

3. [Ina oTnuBOK CrioxxHon ¢opmbl ucnonb3dyeTcs 6poHsa bp010d1. YkaxuTe cOCTaB TEPMUYECKYHD
06paboTKy ANdA CHATUS BHYTPEHHUX HanpskeHnn. OnuwinMTe BRMSIHNE NErnpyroLmnx 3aneMeHToB, CTPYKTYPY U
CBOWICTBa cnnaea.

4. Ha wectepHn n3 ctanm 12XH3A TpebyeTcs nonyyntb NOBEPXHOCTHLIN CION BbICOKOW TBEPOOCTMU.
[ante obocHoBaHMe BbibOpa MeToAa XMMUKO-TEPMUYECKON 0BpaboTKu, ONULLIMTE ero TEXHOMOrn, Mapky
cTanu U MUKPOCTPYKTYpY. [NpuBecTn 3HadyeHns TBEpAOCTN n3genuin nocne obpaboTtku.

BapuaHT Ne 9

1. B pesynbtate Tepmuyeckon o0OpaboTkM HekoTopble AeTanyM MalwH AOMKHbl UMETb TBepabli
N3HOCOYCTONYMBLIA MOBEPXHOCTHbLIA CINOW Npu Bs3KOW cepaueBuHe. Kakolh o6paboTko MOXHO [OCTWYb
AaHHoro pesynbTtarta? Onuwnte gaHHyo obpaboTky.

2. HasHaybTe MapKy anioMWHUEBOW OpPOH3bl AN M3rOTOBMEHUSA MENIKMX OTBETCTBEHHbLIX AeTanew,
Hanpumep BTYNOK: a) pacwndpynTe COCTaB U YKaKUTE MeXaHW4eckne CBOWCTBaA cnnaea; 0) onuvwure
CTPYKTYpY ChnaBa M BO3MOXHYIO TEPMUYECKYHO 0OpaboTKy.

3. Ans wmnsroToBneHuns BTynku BbibpaH 4yryH KY56-4. Pacwudppyite mapky n onvwute nonydyeHue
yyryHa

4. [Ina n3rotoBneHMs M34enuin Ha CTaHKax-aBTomaTax cnyxut natyHb JIC59-1. YkaxuTte cocTas, BUA
TepmoobpaboTkn And nonydeHus TpebyembiX CBOWCTB B MNPyTKax U OOBACHUTE NPUYMHBLI MOMYyYeHMUS
XOpoLLen NOBEPXHOCTM AeTanu nocrne MexaHmyeckon obpaboTku.

BapuaHT Ne 10

1. Onuwwute, B 4YeM 3akMyaeTcss HU3KOTEMMepaTypHas TepMomexaHudyeckas obpaboTka
KOHCTPYKUMOHHOM cTann. O6bsAcHMTE C NO3WLMU TEOPWUW OMUCIOKaLMI, MOYEMY 3TOT MPOLECC NPUMBOAUT K
MOMy4YeHWo BbICOKOW MPOYHOCTWM cTanu. Kakumu npeumylliectBamu M HepocTaTkamu obnagaeT BapuaHT
HM3KOTEMNEPATYpPHOW TepMOMexaHuvecko obpaboTkKM N0 CpaBHEHMIO C  BbICOKOTEMMEPATYPHOM
TepMoMexaHunyeckon obpaboTkon?

2. [Insi n3roToBneHns HEKOTOpLIX AeTanen ABuratens BHYTPEHHEro cropaHus BblbpaH cnnae AK4: a)
paclwundpyinTe cocTaB UM yKaxuTte cnocod M3rotoBneHns getanen u3 3Toro cnnaea; 6) onuwmTe BO3MOXHYHO
TepMumyeckyto 06paboTky; B) NpMBegmMTe MexaHM4YeCKne CBOMCTBA JAHHOroO cnnaea.

3. Ha wrtamnoBoM uHCTpymeHTe n3 ctann 12XH2 tpebyeTca nony4ymTb NOBEPXHOCTHbLIV CITON BbICOKOW
TBepgoctu. [anmte obocHoOBaHMe BbIGOpa MeToda XUMWMKO-TepMuYeckon obpaboTku, onuwmnTe ero
TEXHOMOrMI0, MapKy CTanu n MUKpPOCTPYKTYpY. INpruBecTn 3HayeHmsa TBepaoCTM usgenui nocne obpaboTku.

4. na u3rotoBneHns raek BolbpaHa ctanb A12. Pacwmndpynte ee cocTaB, yKaXute rpynny ctanu no
HasHa4yeHuto.

BapwmaHT Ne 11

1. CywHoCcTb M OCOBGEHHOCTM MapTEHCUTHOro npeBpalleHus. lMpupoda TBEPAOCTU M XPYMNKOCTU
MapTeHcuTa B cTanu. Kak BnusaeT cogepaHve yrnepoja Ha CBOMCTBa 3akareHHoro cnnasa?

2. B KOHCTpyKUUAX aBMaLMOHHbBIX peaKkTUBHbLIX ABUraTenen And M3roToBreHMs1 nonaTok komnpeccopa
BbiOpaH cnnaes BT14: a) npuBeguTe XMMUYECKMIA COCTaB CrnfiaBa U yKaXnTe MeXaHW4Yeckue CBOWCTBA; O)
onpegenuTe, K Kakow rpynne OTHOCUTLCH AaHHbIA CNaBs; B) ONULINTE PEXUM BO3MOXHOWN TEPMOOOPaboTKM 1
nony4aemyro npu 3Tom CTpykTypy. Onuwnte npouecchl, NPoTeKatoLmne npyu TepMmyeckor oopaboTke.

3. [0na W3roToBneHUs MOCTOSIHHbIX MarHUTOB BbiOpaH cnnae KOH14[K25A. YkaxuTe XuMuUYecKui
cocrtaB, TepmoobpaboTKy 1 CBOMCTBa Crnriaea.

4. [1ns NOBbILIEHNS KOPPO3NOHHOM CTOMKOCTU OONTOB U3 YINEPOANCTON CTann HasHa4YMTb BUG XUMMKO-
Tepmuyeckon obpaboTtkn. OBOCHyNTe BbIOOP, ONULLMTE TEXHOMOTMIO U MWUKPOCTPYKTYPY M3ZAenui nocne
obpaboTku.

BapuaHT Ne 12
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1. MukpoaHanu3om oOHapyXeHO KpyrnHoe 3epHO y OTMNyLLEHHONM cTanu. Kak oHO NMOoBnMsSieT Ha CBOWCTBA
ctann? B yem Bo3moxHasa npuumHa? Kak nsbexatb atoro? Kak ucnpaButb CTpyKTypy? B Kakux ctansx aT1o
BCTpevaeTca? Kakvme M3 nepeyncrieHHbIX CTanen He CKMOHHbI K aToMy Opaky: 40X, 40XH, 45, 30XM, 40,
40XI'C, 40XHMA (obocHyiTe cBoe pelueHue)?

2. [na wnsrotoBneHuss geTanenm camoneta BblOpaH cnmaB AMu2: a) pacwmdpyite cocTaB U
onpegenuTe, K Kakon rpynne OTHOCUTBCA AaHHbIA chas; 6) onuwute cnocob ynpoYHeHWst 3TOro crnnasa u
006BbACHUTE NPMPOAY YNPOYHEHNS.

3. OAnsa wmnsrotoBneHns 6onTtoB BbibpaHa >xaponpoyHasa crtanb 25X1M®. Pacwudpynte ee coctas,
YK@XWUTE rpynny CTanu No HasHaYeHWo, ONuIuTe BRUSHUE FMErMpyloLmMX 3NEeMEHTOB U XapaKTepUCTUKM
MeXaHUYECKNX CBOWNCTB.

4. [Insa n3rotoBneHnsa getanen MeTOAOM LUTAMMOBKKN BbibpaH TuTaHoBoM cnnas BT5. Ykaxute cocTas,
TepMoobpaboTKy, onuLnTe Cnnas U ero CBONCTBA.

BapuaHT Ne 13

1. CpaBHUTE BMMSHWE HOpManu3auun 1 yrnyylleHusa Ha CTPYKTYpy M CBOWCTBa cTanu. B yem npuumHa
pasnmuma MexaHM4YeCcKMX CBONCTB NOMy4yaeMblX Mpu 3TOM CTPYKTYp?

2. 1Ns M3roToBNeHMs KOHOEHCATOPHbIX TPYO, NCMONb3yeMbIX B MOPCKOM CYLOCTPOEHUU, BbIOpaH crnnas
11062-1: a) paclumdpynTe cocTtaB 1 onpenennte, K Kakom rpynne OTHOCUTBCA AaHHbIM cnnas; 0) onvwuTe
CTPYKTYPY U CBOWCTBA CNMaBa; B) yKaXKMTe OCHOBHblE CBOMCTBA N TpeboBaHUs, NpeabsBnsieMble K crnaBam
3TON rpynnbl.

BapuaHT Ne 14

1. Kakon Tepmwuyeckorn obpaboOTKOM M Yy Kakmx YYryHOB MOXHO MOBbICUTb MPOYHOCTb, TBEPAOCTb M
NNacTUYHOCTL? Kak yMEeHbLUUTb NUTENHbIE HAaNPSXKEHNST B COXHbIX YYTYHHbIX KOHCTPYKLUNSX?

2. CpaBHuTe BMMsiHME OTNycka YrnepoaMcTon CTanuM W CTapeHusd pAroparnioMyMHa Ha CBOWCTBA
3aKaneHHoro cnnasa.

3. Ha wuspenusax cpegHeyrnepoaucTbiX NEerMpoBaHHbIX CTanewn, YNPOYHEHHbIX TEPMOMEXaHWYEeCKON
06paboTKoM, gocTuraeTca Bbicokasi MPOYHOCTL (0p<2400 MIla) npn gocTtaToyHOM 3anace NIacTUYHOCTU U
BaA3kocTn. OOocHynTe BbIOOp MeToda 06paboTKM, ONMULIMTE €ro TEXHOMOTMK U OOBbACHUTE MNPUYUHY
MOBbILUEHNS MEXaHWYECKUX CBOWCTB CTanw.

4. Ona u3roToBreHust 3ybyaTtbiX KONec MpUMEHSIETCA MEPSIUTHBLIA Cepbil MOAUMUUNPOBAHHBIA YYTyH
CY35. ObbsACHNTE Ha3HayYeHMe W TEXHOSOTU MOANMUUUPOBAHMA 4YyryHa. YKaXWUTe XapaKTepUCTUKM
MeXaHWYECKMX CBOWCTB YyryHa u CTPYKTYpY.

BapuaHT Ne 15

1. Hapucynte cxemaTuyeckme CTPYKTYpbl 3akanku (MapTeHcuTa, TpoocTuta, copbmrta) u 0QHOMMEHHbIE
CTPYKTYpbl OTNyCKa (MapTeHcuTa OTMycka, TPOOCTUTa OTnycka, copbuta otnycka). O6bacHMTE pasnuyne mx
MeXaHW4eCKnX CBOMNCTB.

2. [ns wn3roTtoBneHus paguaTtopHbix Tpybok BblIbpaH cnnae J190: a) pacwudpynte coctas U
onpegenuTe, K Kakom rpynne OoTHOCUTBCS AaHHbIM cnnae; ©) onuwuTe CTPYKTYpy Cnrnaea; B) npuBeauTte
XapakTePUCTUKM MEXAHNYECKUX CBONCTB CrniaBa.

3. ns n3rotoBneHus BTYMOK BbibpaHa antoMuHueBasi 6poH3a BpAS5. YKaxuTe XMMUYECKUIn COCTaB U
oxapakTepusyinte cnnas. [puBeanTe xapakTepuCTUKU MEXaHUYECKNX CBONCTB Crnnasa.

4. Ha usgenusx cpeaHeyrnepoamcTbiX MNErMpoBaHHbIX CTanen, YNpOYHEHHbIX TepMOMeXaHU4YecKown
06paboTKoi, gocTuraeTca Bblicokasi NPOYHOCTL (0p<2800 MIla) npyn gocTtaToYyHOM 3anace NNacTUYHOCTU U
BaAskocTn. OOOcHynTe BbIGOp MeToda 06paboTKM, ONULLIMTE €ro TEXHOMOTMK U OOBbACHUTE MNPUYUHY
MOBbLILLIEHUS MEeXaHU4YeCKUX CBOMUCTB CTarnw.

BapuaHT Ne 16

1. OnnwuTe as3oTMpPOBaHWE CTanewn, yKaxuTe TemrnepaTypbl, Npu KOTOPbIX MPOU3BOAUTCHA MNpoLiecc
MPOYHOCTHOrO Aa30TMPOBAHWS, MWCMONb3ys AuarpaMMy COCTOSIHUSA >Kenes3o-asoT, O0bsACHUTEe, novyemy
a30TMpoBaHMe He Npou3BoauTCS Npu Temnepatype Huxke 500 °C  Bbiwe 700 °C. HasosuTe Mapku ctanen,
NPUMEHSEMbIX OfS a30TUPOBAHUA W OMULLMTE MOSIHLIN LUK UX TEPMUYECKON U XUMUKO-TEPMUYECKOWN
obpaboTku.
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2. [Ins n3roToBreHus psiga getanen, Ucnonb3yembliX B CyAoCTpoeHun, BblOpaH crnae BpKMu3-1: a)
pacwndpynTe COCTaB M onpenenuTe, K Kakon rpynne OTHOCUTLCA AaHHbIW cnnae; 0) yKaXuTte OCHOBHble
cBowicTBa u TpeboBaHuWs, NpeabsBNAeMble K CnyiaBamM 3TOW rpynnbl.

3. [lnst usroToBneHus pesua BbidpaH cnnae BK2. Paclumndpyite ero cocrtaB, ykaxuTte rpynny crnaea no
HasHa4yeHuto.

4. [Ona w3roToBnNeHWs Ww3denuin LWITaMnoBKOW BbiOpaHa natyHb J170.Pacwundpyiite mapky u
oxapaktepuayinTte cnnae. OGocHynTe TepmooOpaboTKy, ONMuWNTE CTPYKTYPYy W 3HAYEHWE MEXaHU4eCKUx
CBOWNCTB Cniaga.

BapuaHT Ne 17

1. Ban, n3rotoBneHHbIn 13 ctanu 35, nocne npoeeneHMs TEpMoobpaboTkM MO NpaBUITbHBLIM PeXnmam
obnapaet HepocTaToyHOM npoyvHOCTbIO. Kak nogobpaTe NOAXOOdAWYy Mapky W pexumbl  ee
TepMoobpaboTkn? OBOCHYNTE CBOE pELLEHNE.

2. Ana n3rotoBneHusa getanen npocTon KoHpUrypauum, paboTatoLlmx npy yaapHbIX Harpyakax, BeldopaH
cnnae JIMu58-2: a) pacwudpynte coctaB MU onpedenute K Kakomn rpynne OoTHOCUTLCA OaHHbIA chna.; 6)
ONUINTE CTPYKTYpY CnnaBa; B) OOBbACHUTE Ha3HAYeHWe nervpylowmnx 3NeMEHTOB; ) NpuMBeanTe
XapaKTEePUCTUKN MEXaHUYECKNX CBOWCTB.

3. Ha cranbHbIx nsgenusx tpebyetcs nonyduntb okanuHoctomkocTb Ao 850-900°C. O6ocHyiTe BbIOOP
mMeToda A y3MOHHON MeTannmM3aunm, onuwnTe ero TEXHOMNOIMI0 1 CBONCTBA cTanm nocre obpaboTku.

4. Ctanb 10X14I14H4I" pekomengoBaHa Kak 3ameHUTenNb Hepxasetowen ctann 12X18H10T. YkaxuTte
COCTaB, rpynny cTanuM Mo Has3Ha4yeHuto, OObACHWTE BBEAEHME NErnpylowux 3f1eMEHTOB M MOYEMY OHa
pEeKOMeH0BaHa Kak 3aMeHUTeNb?

BapuaHT Ne 18

1. B yem 3akntovaeTca obpaboTka cTanm xonog0M 1 B KakUX YCIOBUAX OHA NPUMEHSEeTCa?

2. [ns obwmBKN HEKOTOPLIX 3NEMEHTOB KOHCTPYKUMIN CaMoneToB wucnomnb3yetcs cnnas MA11: a)
pacwudpynTe coctaB 1M onpegennuTe, K Kakow rpynne oTHOCMTbCS AaHHbIA cnnas; 6) onuwnte CTPYKTYpY m
€ro MexaHn4eckne xapakTepucTukm.

3. [Ona wusrotoBneHuss MpyxuH BblibpaHa OGepunnueBass OpoH3a bBpb2. Pacwwudgpyiite mMapky wu
oxapaktepuayinTte cnnae. OGOCHynTe TepmooOpaboTKy, ONULINTE CTPYKTYPY WU 3HAYEHWE MEXaHU4EeCKUX
CBOWNCTB cnraea.

4. Ha cranbHbiX wu3genusax TpebyeTcda MNoMny4yMTb YCTOMYMBOCTb MNPOTMB TA30BOW  KOPPO3WM
(okanuHocTonkocTb) Ao 800°C. ObocHywTe BbibOp MeToAa AMEY3MOHHON MeTannuaauum, onuwinTe ero
TEXHOIMOIMI0 U CBONCTBA CcTanu nocne obpaboTku.

BapwuaHT Ne 19

1. B ctanu coctasa: 0,86 % C, 4,2 % Cr, 6,2 % W, 1,8 % V n 5,2 % Mo nocne 3akanku octanocb MHOro
aycTteHuTa. HasoBuTte Mapky ctanu. Kak BMMsieT ocTaTouHbIN ayCTEHUT Ha ee cBoncTBa? YTo Hago coenatb,
47O Obl N36ABUTLCS OT OCTAaTOYHOTO aycTeHuTa?

2. Ona wnsrotoBneHus psiga petanen, paboTtawwmx npu noebiweHHbIX TemnepaTtypax (300 OC) c
BbICOKMMM BMOPALMOHHBIMW Harpy3kamu (getanu dro3ensxa, Kpbina, CUCTEMbI YPaBeHNa CaMosieToM U
ap.), ucnonb3yetca cnnaB AJl19: a) pacwudpyite COCTaB CrnnaBa U yKaXute Cnocod M3roToBMEHMS
Jetanen u3 gaHHoro cnnaea; 6) ykaxxmTe OCHOBHbIE CBOWCTBA U TpeboBaHus, NpeabsiBNsSeEMbIe K CMaBy; B)
OnNuULINTE NpPUpOAY YNPOYHEHMS NPU MOAUULMPOBAHNN.

3. [Ons pgetanew, UCNbITbIBAOLWMX BbICOKME LIMKIIMYECKUE HArpy3ku, BblOpaH BbICOKOMPOYHbIA YYryH.
Onuwnte nony4vyeHne, CTPYKTypy 1 OCHOBHbIE €r0 CBOMCTBA.

4. Ona nonyvyeHuss usgenun LwWTamnoBkOM BblbpaHa ©OpoHsa bpOL4-3. Pacwwudgpynte mapky u
oxapaktepu3ynte cnnaB. OBOCHyWiTe TepmMoobpaboTKy, OnNuULIMTE CTPYKTYPY U 3HAYeHUE MeXaHUYeCKuX
CBOWCTB crnnasa.

BapuaHT Ne 20
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1. [ANs N3rotToBNeHNsi KOHCTPYKLUKN, N3TOTOBIIEHME KOTOPOM TpeDbyEeT CBapKM U CNOXHON rmbku, BbibpaHa
ctanb 10kn: a) pacwmdppynTe XMMUYECKMI COCTaB M ONpeaenuTe, K Kakow rpynne OTHOCUTLCA AaHHas cTarb
Nno HasHayeHuto; 6) HasHaubTe pexum Tepmudeckon oOpaboTkn, NpuBeauTe ero nogpobHoe ob6oCHOBaHME;
B) onuwuWTe CTPYKTYpy M CBOWCTBaA CTanu mnocrne Tepmuyeckon obpaboTku. [Moabepwte BapuaHThbl
BO3MOXHOW 3aMeHbl JaHHOW cTanu.

2. NopbepnTe MeQHO-HUKENEBBIN CMMaB Afs M3rOTOBMEHMS NMPOBOAOB, TEH304aTYMKOB, 06ragaroLmx
BbICOKMM COMPOTUBIIEHNEM: @) pacmdpyTe coctas; 6) onuWMTE MUKPOCTPYKTYPY ChnaBa; B) yKaxuTe
OCHOBHbIEe CBOMCTBa U TpeboBaHus, NpeabsaBnsgeMbie K Cnnasy.

3. B cTpyktype ctanu Y12 nocne 3akanku mmeetcs okono 30% octatodHoro aycteHuta. Onuwumte
MapKy cTanu, o6bsSCHMUTE MPUUMHY ITOrO ABMNEHUS U Kakon 0BpaboTKOM MOXHO YCTPaHUTb OCTATOYHbLIN
aycTeHuT?

4. Ctanb 10X17H13M2T pekomeHOoBaHa Kak 3aMeHUTENb XPOMOHMKENEBOW KOPPO3MOHHO-CTOMKOW
cTanu. YKaxuTe cOCTaB, rpynny cTanM Mno Has3Ha4YeHU0 M OBBLACHUTE pOoNb KaX4oro nerupyowero
aneMeHTa.

BapuaHT Ne 21

1. BbiyepTuTE AnarpammMy M30TEPMUYECKOro NpeBpaLLeHns aycTeHnTa ang cranu Y8, HaHecute Ha Hee
KpUBble pexumMa CTyneH4YaToh U M30TepMMYecKon 3akanok. OnuwuTe CyLHOCTb MpeBpaLleHui U Kakas
CTPYKTypa Nony4uTcs npy 3ToMm. B yem otnnumne obbi4HOM 3akanku oT AaHHbIX 06paboTok?

2. MNopbepuTe nerkMn cnnasB ANA M3rOTOBMEHUs OOLWIMBKM CaMoneToB: a) pacwudpynTe cocTas U
onpegenuTe, K Kakow rpynne oTHOCUMTbCA AaHHbIN chnas; 6) yKaxuTe OCHOBHble CBOWCTBa M TpebosaHwus,
npegbsiBNAeMble K Cnnasy.

3. OnuwnTe marHUToMsarkMe matepuarnsl (anbcudep, TEXHUYECKM YNCTOE XKerneso). YKaKuTe nx cocTas,
CBOWICTBa M 06r1acTb NPUMEHEHNS.

4. Ha wsgenuax n3 ctanu 47Pl1 TpebyeTca nomny4mTb NOBEPXHOCTHLIV CIOW BbICOKOW TBEPAOCTM.
O6ocHynTe BbIOOP MeTOAa TepMuyeckon o6paboTKW, OnMUMWNTE €ero TEXHOMOrMK, MapKy cTanuM un ee
CTPYKTYpY nocne obpaboTku.

BapuaHT Ne 22

1. B npouecce Tepmuyeckon 06paboTky cTanm MOryT BO3HUKaTb pasnuMyHoro poaa gedektol. Kakue un3
3TUX AedeKToB NPUCYLLN YrNepoancTbiM, a Kakme - rnermpoBaHHbIM cTanam? Kak crnegyet BecTu 3akanky
Jetanu u3 CpefHeyrnepoavcTon cTanu, YToObl YMEHbLUUTb BEpPOATHOCTb KOPOOGNEHWs U 3akanoyHbIX
TpewmH?

2. lMopbepute MeOHO-HWKENEBLIN CMMaB ANs M3rOTOBMEHUS NOcydbl: a) pacwmdpynte COCTaB M
onpegenuTe K Kakon rpynne OTHOCUTbCS OaHHbIA cnna.; 6) ykaXute OCHOBHble CBOWCTBa M TpeboBaHus,
npeabsaBnsemMble K Cnrasy.

3. ns wn3rotoBneHuss geTtanen, UCNbITbIBAOWMX OUMHAMUYECKME U CTATUYECKME Harpys3ku, BblOpaH
deppuTHBIN KOBKUIA YyryH mapkun K437-12. Pacwudpyinte mapky yyryHa. Onvwmnte npouecc oTkura vyryHa
C ykasaHuem ha3oBbIX NPeBPALLEHNA, MPOMUCXOOALLMX B HEM.

4. OnMwnTe MarHUTOMSTKUIA MaTepuan nepmMmannon. YKaxuTe cocTaB, CBOMCTBA, MapKMPOBKY 1 obnacTb
NpUMeEHeHUs.

BapuaHT N2 23

1. BbiOpaTb cTanb Ons M3roTOBMEHMS ONS M3TOTOBMIEHMSI KOXYXOB 3fIeKTpoABUraternen MeToLoM
rmybokon BbITSHKKM. ONUIWIMTE WUCXOLHYH CTPYKTYPY M MEXaHWYeCKMe CBOWCTBA, Ha3HaA4ybTe pPEXUM
BO3MOXHOW TepMUYeckorn 0bpaboTkM, ONMLIMTE MUKPOCTPYKTYPY M CBOMCTBA CTanu nocre TepmoodpaboTku.

2. MNopbepwte Mapku NpUMNOEB ANsl U3rOTOBMEHUs (MpunamBaHua): a) nnacTuHkM 3 BK6 k gepxaeke u
6) BbIBOOAOB TPaH3WCTOPOB B paguocxeme. YKaxuTe OpUEHTUPOBOYHO TeMmnepaTtypy nnaefieHus U
MeXxaHu4ecKne CBOMCTBA, a Tak e TpeboBaHus, NpeabsBnsgemble K 3TUM MPUNosm.

3. Ha wmsgenuax m3 ctanu 20X Tpebyetca Mnony4mTb MOBEPXHOCTHbLIA CITOM BbICOKOW TBEPAOCTU WU
n3HococTonkocTh. [JanTe OOOCHOBaHMe BbiIOOpa MeToOa XUMMKO-TEPMUYECKON 0O0paboTKu, onuwinvTe ero
TEXHOMOrMI0, MapKy CTanu n ee CTPyKTypy usgenui nocne obpabotku.

4. Oina petanen, pabotalowmx B criabbix KOPPO3UMHBLIX cpedax, ucnonbdyetcsa ctanb 20X13. Ykaxute
cocTaB, onpegenuTe rpynny cTanu MO Has3Ha4YeHuo, OOBACHWUTE MPUYMHY BBEAEHWS XpoMa B CTanb U
YKaXXUTe MeXaHu4yeckne CBOMCTBA.
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BapuaHT Ne 24

1. MNopbepuTte cTane ANS M3rOTOBMNEHMS MNPYXWHbl. HasHauybTe pexum Tepmuyeckon o6paboTku,
ONULLNTE CYLLLHOCTb MPOUCXOASALUX NPEBPALLEHNIA, MUKPOCTPYKTYPY M CBOMCTBA OO M MOCE TEPMUYECKON
06paboTkn. Kaknm o6pa3om MOXHO MOBBICUTb YCTaNoOCTHYH NPOYHOCTb MPY>KUHBI?

2. [ns w3roToBreHWst KpbiNbY4aTOK BEHTUNATOPOB ANS KOMMPECCOPOB PeaKkTUBHbIX ABUraTenen
ncnonb3oBaH cnnaB AK6: a) pacwudpynte coctaB U onpenenute, K Kakon rpynrne OTHOCUTCS OaHHbIA
cnnas; 6) onuwKnTE BO3MOXHYIO YNPOYHAIOLYI0 06paboTKy; B) yKakmTe OCHOBHble CBOMCTBA M TpeboBaHus,
npeabsaBnsaemMble K Cnrasy.

3. OnuwuTe 3NeKTpOTEXHMYECKYID CTamnb. YKaXuTe COCTaB, CBOWCTBA, MapKMpPOBKY M obnacTb
NpUMEHEHMS.

4. [Ina n3rotoBneHnsa BbICOKOHANpPsKeHHbIX 3yb4aTthbix konec BolbpaHa ctanb 18XIT. MNpu obocHoBaHWUM
BbIOOpa Mapku ctanu onulIMTe BNNSHWE NErMpyoLmMx 3aNeMeHToB 1 06paboTok ANs JOCTMKEHUS YKa3aHHbIX
cBoncTs. [pmMBeauTe MexaHU4Yeckme xapakTepmucTukM CBOMCTB CTanu.

BapuaHT Ne 25

1. Kak 1 B Kakom CTanm MOrfv BO3HUKHYTb Takue CTPYKTYpbl: heppuT + MapTEHCUT; MapTeHCUT OTMycka
+ cbeppuT; TpoocTUT oTnycka? OxapakTepusynTe Ka4eCTBO NOMy4YaeMbIX CTPYKTYP.

2. TMopbepute nerkonmnaBkui ChnaB Ans MNOALIMMHMKA CKOMbXEHUS: a) paclumdpynte coctaB U
onpegenuTe, K Kakon rpynne OTHOCMTbCA AaHHbIA cnnas; 6) onuwnTe MUKPOCTPYKTYPY CNnaBsa; B) yKaxuTe
OCHOBHble CBOWCTBA 1 TpeboBaHWs, NpeabsaBiseMble K Cnnasy.

3. WnnnbkW, ncnbiTbiBalOWMe BbICOKNE HaNPsXXeHUs, n3rotoBnsatoT ua ctanm 40. Pacwudpyite mapky,
onuwmnTte TepmoobpaboTKy, CTPYKTYpY U CBONCTBA.

4. Onuwute MarHutToTBepAble matepuanbsl (anbHWKO, deppuTtbl). YKaxuTe ux CoCcTaB, CBOMCTBa U
obracTtb NpUMEHEHus.

BapuaHT Ne 26

1. MopobpaTtb cTanb ANs M3roTOBMEHMS MOALUUMHMKOB KayeHus (LlapuKoB, POMMKOB M Ap. AeTanen).
HasHaybTe Tepmuyeckylo 006paboTKky, ONMUIUTE CYLHOCTb MPOUCXOOAMX MpU  3TOM  SIBMEHUN,
MUKPOCTPYKTYPY M CBOWCTBa Nocre TepMoobpaboTku.

2. B kayecTBe maTepuana ansi noaWwWnnH1MKOB CKomnbXeHns BoibpaH cnnas B83: a) pacwuundpyiite coctas
N onpegenuTe, K Kakow rpynne no Ha3Ha4YeHU0 OTHOCUTBLCS AaHHbIM cnnas; 0) oNUWNTE MUKPOCTPYKTYPY U
CBOWICTBa crnraBa.

3. TpebyeTca npom3BECTU MNOBEPXHOCTHOE YMpoyHeHue wu3genun u3 crtanm 20. HasHaybTe Bug
06paboTKn, ONULLNTE TEXHOSOIMIO, MPONCXOOALLNE B HUX NMPEBpPALLEHUS, CTPYKTYPY U CBONCTBA.

4. [Insi n3rotoBneHus BanoB KopoOku nepepady BbibpaHa ctanb 25XIM. Pacwudpynte mapky crtanu.
Mpn obocHoBaHWM BbIGOpa Mapku cTanu OMULLIMTE BWSHUE NErMpYyOLWMX 3NeMeHToB M 0bpaboTok Ans
OOCTUWXKEHUs1 He0OX0ANMbIX CBOWCTB. [puBeanTe xapakTepUCTUKM MEXaHNYECKUX CBOMNCTB CTanu.

BapuaHT Ne 27

1. O6bscHUTE BnusaHMe popMbl rpamMTOBBLIX BKITHOYEHUA HA MEXaHWYECKME CBOMCTBA CepOoro, KOBKOTO U
BbICOKOMPOYHOro YyryHoB. OnuwimTe nony4deHne KOBKOrO YyryHa.

2. Topbepute nerkMni npunon: a) pacwudpynte coctas; 0) yKaxuTe OCHOBHble CBOWCTBA MU
TpeboBaHus, NpeabsiBsieMble K CrnaBy.

3. Onuwute cnnaebl C 0COObIMW TEMNfOBbIMW CBOWCTBaAMM (MHBap, 3MUHBApP, NNATUHWT). YKaxute
COCTaB, CBOWCTBA M 06NacTb NPUMEHeHHs.

4. Ina v3roTtoBneHus 3ybyaTtbiX KOnec, UCMbITbIBAOLWUX CPedHME Harpy3ku, BolbpaHa cTtanb 40XPA.
Pacwundpyiite Mapky ctanum n ob6bACHUTE BMAMSHWE NErvpyroLMX 3NeMeHTOB npu 0OOCHOBaHMU MapKku
cTanv v onuwuTe BnNusiHne obpaboTok. MNpuBeanTe MexaHNYeckne xapakTepucTMKM CBONCTB CTarnu.

BapuaHT Ne 28

1. lopbGepute cTanb Ans W3rOTOBIIEHUS XUPYPrMYECKOro MWHCTpPyMeHTa. Onuwnte UCXOOHYH
MUKPOCTPYKTYPY U CBOWCTBA CTanu, HasHaybTe€ U OOOCHYMTE peXmMm TepMuveckonm obpaboTku, onuwmTte
UMUWKPOCTPYKTYPY U CBOWCTBA Nocre TepMoobpaboTKu.
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2. na v3rotoBrneHnss MEPHOWN FEHTbl, HE MEHSIoLWEN CBOEW AMNWHbI NPU U3MEHEeHUU TemnepaTtypbl,
BblOpaH cnnas H36 (uHBap): a) pacwmdpynTe CoCcTaB U OMpedennTe K Kakow rpynne OTHOCUTCS OaHHbIA
cnnas; 6) onuWwINTE BNUSIHWE HUKENsi HA CBONCTBA CMiiaBa; B) ONMLLMTE CBOMCTBA AaHHOro crnnasa.

3. [Ona petanen, paboTtatowux B crabbix KOPPO3MOHHBLIX cpefax, ucnonb3dyetca crtanb 10X13.
Pacwudpyiite ee coctas, onpegenute rpynmny ctanu no Ha3Ha4YeHWIo, N YKaXnTe MexaHn4Yeckme CBOMCTBA
ctanu. KakoBa porb xpoma B cTanun?

4. OnvwuTe cnnaBbl C BbICOKMM 3MEKTPUYECKUM COMPOTUBMEHUEM ANS1 HarpeBaTeslbHbIX 3NEMEHTOB
(chbexpank, HUXpOM, PEPPOHNXPOM). YKaXKNTE NX COCTaB, CBOMCTBA U 061acTb NPUMEHEHMS.

BapuaHT Ne 29

1. MNMpwn npoBeaeHun Tepmmnyeckon obpaboTkm 3ybmnna, M3roTOBMEHHOIO U3 cTanu Y7, Obina BbliNONHEHa
3akanka ¢ 760 °C. MpaBunbHO N 6biNa BbibpaHa Temnepatypa 3akankm? OBOCHyNTE CBOE pelleHue.
KakoBa cTpykTypa nocrne npoBeaeHHON TepmoobpaboTku.

2. HasHaubTe MapKy antoMWHMEBOrO CrnaBa AN M3roTOBMAEHUS AeTanen, nonyyaemblx NUTbeM: a)
pacwundpynTe COCTaB U YKaXuUTe ee MexaHU4eckue CBOWCTBa cnnaea; 6) onvwwmte CTPYKTypy chnnasa u
BO3MOXHYI0 TEpMUYECKY0 06paboTKy.

3. lectepHn u3 crann 45 3akaneHbl: nepBas 750°C, BTopas - 850°C. Wcnonb3ys guarpammy
COCTOSIHUI Xene30-LeMEHTUT 1 y4nTbIBas NPeBpaLLEHNs] B CTany Npu 3akanke U HU3KOM OTMyCKe, OnuLiInTe
BCe (hba3oBble MpeBpaLLeHUs N OOBbACHUTE, Kakas U3 3TUX LIeCTepeH MMeeT Gonee BbICOKYD TBEPAOCTb U
nyylime aKcniyaTauMoHHbIe CBONCTBA.

4. CpefHeyrnepoamucTyto ctarnb, HarpeTylo 40 ONTUManbHOW TemnepaTypbl, OXnaxaanu co CKOpoCTbHo,
MEHbLUE KPUTUYECKOM CKOPOCTM 3akanku. [lpu 3TOM nonyvyeHa TBEepOOCTb HWKE, YeM NpedycMOTPEHO
TEXHUYECKNMU YCMOBUAMM. HYeM BbI3BaH 3TOT AedEKT M Kak MOXHO €ro ucnpaBuTb?

LUKANA U KPUTEPUN OLLEHUBAHUA
- OLEHKa «3a4ymeHo» BbICTaBNAETCS, eCnn 00yyaloLWwmnnes n3ydmn Bce NpeanoxeHHble
BOMpPOChHI, Od)OpMVIJ'I OTYETHbIN mMmaTtepuan B Bunage pe¢>epaTa Ha OCHOBE CaMOCTOATEJIbHOIo N3y4€HHOIo
mMmaTtepuana, CMor BCECTOPOHHE pacCKpbITb TEOPETUHECKOE codepXXaHne BONpocoB, caan pa60Ty Ha
kacbeapy.

- OLleHKa «He 3a4YMEHO» BbICTABNAETCS, €CMN 06YYaOLLIMIACA U3YYMI TONBKO YacTb U3
MNPeAnoXeHHbIX BONPOCOB, HeakkypaTHO 0pOpMUIT pediepaT Ha OCHOBE CaMOCTOATENBHOMO M3Y4EHHOro
maTepuana, He CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKoe coaepxaHue TeMbl, He caan paboTy Ha

Kadpeqpy.

5.2 CamocTosiTenbHOE U3yyeHne Tem

Howmep pasgena | Tema B coctaBe pasgena/Bonpoc B cocTaBe TeMbl | PacueTHas TpygoemkocTb, | dopma Tekyiero
ANCUUNNINHBI pasaena, BbiIHECEHHblIe Ha CaMOCTOATENTIbHOE yac KOHTpON4 no Teme
nsyyeHve
1 2 3 4
OyHasa cdopma o6yyeHus
2 cemecTp ®poHTanbHas
becepna,
OnpepaeneHne napameTpoB 3MeKTPOHHOE
KPUCTannyeckomn peLleTkn TECTUpOBaHue
1) TepmuHbl 1 onpeaeneHns 2
2) MeToabl ucnbITaHUN
1 OcHoBbI TEOPUM CNIIABOB U Anarpammbl UX
COCTOSIHUSA
1) ®a30BbIN COCTaB CNnaBoB
2) MeTogbpl MOCTPOEHUSA Auarpamm 6
COCTOSIHUS.
3) Mpaswuno ¢as.
4) OBonHble cnnasbl
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Hedopmauns metannos. dusuko-

MexaHW4ecKkue CBOMCTBA MeTansoB, MeToabl

nx onpeneneHuna

1) TeopeTuyeckas U  TexHUYeckas

NPOYHOCTb

2) [Mnactnyeckas nedopmauus

MeTansnos.

3) Haknen, Bo3Bpar
pekpucTannusaums.

4) XonopgHas u ropsyas gedopmams.

5) MexaHnuyeckue CBOMCTBA.

n

BJ‘II/IHHI/Ie nerwpyrou.mx ANeMeHTOB Ha
NnonoXxXeHne KpUTN4eCKnX To4eKk gnarpamMmmsbl
coctosHust Fe — C

1) KoMnoHeHTbl B cucTeMe Xeneso-

yrnepoga.

2) CTpyKTypHbIE cocTaBnsitowme

CUCTEMBbI XeJle30-yrrnepoa.

3) [HdvarpamMmma COCTOSIHUSI Xeneso-

LUEMEHTUT

LiBeTHble meTannbl. Crinasbl LIBETHbIX
MeTarnnos.

1) O6osHa4veHue.

2) Mapkuposka.

3) [lNpuvmeHeHne

Manka meTtannos. MNpumeHeHue.
HasHaueHue.

1) [Mpwunown gnsa nanku

2) ontockl Ansa navku

3) TexHonorusa namku

4) [ocTouHCTBa N HEOQOCTaTKM Makku

Mpunon. MNMpenmyLiecTsa U HeJocTaTKu
1) [Mpunow gnsa nanku
2) TpeumyllecTBo namky no
CpaBHEHWIO CO CBApKOW MeTarnsos.

3 cemecTp

PacueT pexxMmoB pe3aHnst UHULLIHBIX
onepauumn

TepmomMexaHnyeckas u mexaHudeckas
cBapka.

1) KoHTakTHas cBapka.

2) XonopfHas ceapka.

3) Caapka TpeHuem.

4) YneTpa3BykoBasi cBapka.

5) Caapka B3pblBOM

6) [OuddysmoHHasa ceapka.

7) CyLwWwHOCTb, CXeMbI MPOLECCOB

3ao4Has cpopma o6y4eHus

OnpegeneHve napameTpoB
KpUCTanNIMYecko peLLeTKu

1) TepmuHbl 1 onpegeneHus
2) MeTopbl UcnbiTaHUN

10

®poHTanbHas
becepa,
ANEKTPOHHOE
TecTMpoBaHue
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OcHoBbI TEOPUM CNABOB M AvarpamMmMbl UX
COCTOSHMSA

1) ®a30BbIN cOCTaB CNnaBoB

2) MeToabl NOCTPOEHUS avarpamm
COCTOSIHMSA.

3) Mpaswuno ¢as.

4) [1BovHbIe cnraBbl

10

Hedopmauna metannos. Puanko-
MeXaHW4YecKMe CBOMCTBa MeTansos, MeToabl
nx onpegenexHns
1) TeopeTuyeckas M  TexHuUYeckasd
NPOYHOCTb
2) [Mnactnyeckas nedopmauus
MEeTannos.
3) Haknen, BO3Bpar "
pekpucTannmsaums.
4) XonopgHas v ropsyas gedopmauums.
5) MexaHnuyeckue CBOMCTBA.

10

BnusHve nervpylowmx anemMeHToB Ha
NONoXeHNe KPUTUYECKNX TOYEK AnarpaMmbl
coctosiHua Fe — C
1) KOMNoOHeHTbI B cuUCTEME XKeneso-
yrnepog.
2) CTpyKTypHbIE cocTaBnsitowme
CUCTEMbI XXenes3o-yrnepoa.
3) [Hdvarpamma COCTOSIHUSI Xeneso-
LeMEHTUT

10

LiBeTHble meTannbl. Cnnaebl LBETHBIX
MeTannos.

1) O6o3HayeHue.

2) Mapkuposka.

3) [llpumeHeHne

10

TepmomMexaHnyeckas n mexaHudeckas
cBapka.

1) KoHTakTHasa capka.

2) XonogHas cBapka.

3) Csapka TpeHuem.

4) YneTpa3sByKkoBasi cBapka.

5) Csapka B3pblBOM

6) [OuddysmoHHasa ceapka.

7) CyLlHOCTb, CXEMbI MPOLECCOB

15

Manka meTannos. [NpMMeHeHKe.
HasHaueHue.

1) Tlpunowu ang namku

2) ontockl Ansa nanku

3) TexHonorusa namku

4) [JocTOMHCTBA M HEAOCTaTKU MNanku

10

Mpunon. MNMpeumyLecTsa U HeJocTaTKn
1) [Mpunowu gnsa nanku
2) TlpeumylecTBo namky no
CpaBHEHMIO CO CBAPKOW MEeTassoB.

10
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PacueT pexxnmoB pe3aHuns UHULLHbIX
onepauumn

10

lpumeyaHue:

- yueBHasi, y4eGHO-MeToaMYeckas nutepaTtypa 1 UHble GUBNMoTEYHO-UHDOPMaLMOHHbIE PECYpPChl U cpeacTBa

obecnevyeHnss caMoCToATENBHOMO M3yyeHnsa Tem — cMm. MNMpunoxexns 1-4.

LUKAIA U KPUTEPUN OLULEHNBAHUA

- OLUEeHKa «3a4meHOo» BbICTaBIAETCA, eClin 06yqarou4vu7|c;| 0dopMUI OTHETHLIN MaTepuarn B BUAE KOHCMeKTa
Ha OCHOBE CaMOCTOATesIbHOro U3y4YeHHOoro matepuana, cMor BCECTOPOHHE pacKpbIiTb TeoOpeTUudecKoe copdepXxaHue

TeMbl.

- OLieHKa «He 3a4YmeHo» BbICTaBMNseTCcs, ecnun obyyatomncs HeakkypaTHO oOpMUIT OTYETHBIN MaTepuan B

BuOe KOHCnekta Ha OCHOBE CaMOCTOATESIbHOIoO WU3y4YeHHOro marepuana,

TeopeTnyeckoe cogepxxaHne TemMbl.

5.3 CamonoarotoToBKa K ayAUTOPHbLIM 3aHATUAM
(KpOMe KOHTPONbHbIX 3aHATUN)

He CMOI BCEeCTOPOHHE pacCKpbITb

3aHATUn, no
Xapakrtep OpraHnsauunoHHas o PacuyeTtHaa
KOTOPbIM O6wwnin anropntm
(copepxaHue) OCHOBa TPYAOEMKOCTb,
npegycMoTpeHa CaMOMOAroTOBKU
€camMonoaroToBkM €camonoaroToBku yac
CaMOMOAroToBKa
OuyHasa popma oOy4eHus
1. MNoBTOpeHne matepmana 7
lMoBTOpeHUe paHee
JlekumoHHble N3VYEHHOO ) N3y4YEHHOro Ha NpeabiayLmnx
3aHATUA Y nekumsx, nabopaTopHbIX U
maTepuana
NPaKTUYECKMX 3aHATUSAX.
1. N3yyeHne nekunoHHoro 12
maTepuana no Teme
nabopaTopHOro 3aHATMSA
2. N3y4yeHune yvebHon
MoBTOpeHne paHee
JlabopaTopHble 3V4EHHOO MnaH nabopaTopHoro | nutepaTtypbl, HOPMaTUBHbIX
3aHATUA Y 3aHATUA OOKYMEHTOB, UHTEPHET-
maTepuana
pecypcoB no Teme
nabopaTopHOro 3aHATUs!
3. AHanuns n obobLleHre
M3y4YEHHOro Matepmana.
3ao4Hasa hopma obyyeHus
1. MNoBTOpPEHME MaTepnana 7
lMoBTOpEHUE paHee
JlekumoHHble N3V4EHHOMO ) N3y4YEeHHOro Ha npeabiayLmnx
3aHATUA Y nekumsx, nabopaTopHbIX U
maTepuana
NPaKTUYECKUX 3aHATUSX.
1. isyyeHne nekumoHHoro 20
maTepuana no Teme
nabopaTopHOro 3aHATUSA
2. N3y4yeHne yvebHon
lMoBTOpEHUE paHee
JlTabopaTopHkle N3VYEHHOMO MnaH nabopaTopHOro | nutepaTtypbl, HOPMaTUBHbIX
3aHATUSA Y 3aHATUSA OOKYMEHTOB, UHTEPHET-
maTepuana

pecypcoB no Teme
nabopaTopHOro 3aHATUS
3. AHanus n obobuieHne
M3y4YeHHoro matepuarna.

WWKAJTA U KPUTEPUN OLUEHUBAHUA

- OUEeHKa «3a4ymeHO» BbICTaBNAETCHA, €Cln o6yqa|ou.|,m710;| B KOHLe na6opaTopHoro nnn npaktn4yeckoro
3aHATUA OTBETUI Ha BOMPOCHI U CMOI BCECTOPOHHE PACKpbITb TEOPETUYECKOE coAepXaHNe TeEMbI.
- OUEeHKa «He 3a4YmeHO» BbICTaBIIAETCA, eCln 06yqa+ou.|,|/1|?10ﬂ B KOHLe na6opaTopHoro nnn npakTn4yeckoro
3aHATUA HEe OTBETUIT Ha BOMNPOChbl 1 HE CMOT pacCKpbITb TeopeTn4eckoe coaepxaHne TeMbl.
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5.4 CamonogroToBkKa v y4yactue
B KOHTPOJIbHO-OLLEHOUYHbIX Y4€OHbIX MeponpuaTusx (paborax) npoBoAUMbIX B paMKax TeKyLLero
KOHTPOJIS1 OCBOEHUA AUCLUMNIIUHDI

HavnmeHoBaHue OxsaTt CogaepxaTtenbHas xapakTepucTuka PacueTtHas
OLIeHOYHOro cpeacTBa obyyvatoLmxcs (TemaTtunyeckas HanpaBneHHOCTb) TPYOOEMKOCTb, Yac
1 2 3 4
OyHasa copma o6yyeHus
CobecenoBaHune 100 % 6ecena npenofasaTens ¢ obyyaroLmMmcs no 2
N3y4YeHoW TeMe B KOHLIe nabopaTopHOro
3aHATUS
Tect 100 % no pesynbtatam n3dydeHus pasgena Ne 1-12 4
Pedepat 100 % no pasgenam gucuunnuHbl Ne 1, 2, 3 2
3NEKTPOHHas
npeseHTaums
3aoyHas ¢popma obyyeHus
CobecenoBaHue 100 % becepna npenogasaTtens ¢ obyyarLmmes no 2
n3y4yeHon Teme B KOHLe nabopaTopHOro
3aHATUSA
Tect 100 % no pesynbTtatam usdyveHus pasgena Ne 1-12 6
PedepaTt 100 % no pasgenam gmcumnnumibl Ne 1, 2, 3 2
3NEeKTPOHHas
npeseHTaums
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6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUUMNIIUHDI

6.1 HopmaTtuBHas 6a3a nposeaeHus
NPOMEXYTOYHOW aTTecTauum oby4aroLmxcs no pesynbTaTtamMm U3y4eHUss AUCLUNIINHbBI:

1) pevicTBytowee «MonoxeHne O TEKyLLeM KOHTPOIle yCrneBaeMOCTW, MPOMEXYTOYHOM aTTecTaumm obydatomxcs no
nporpamMMamM BbiCcLLero oGpasoBaHusl - GakanaBpuaTt, creuuanuTeT, mMarucTpatypa U cpefdHero npodeccroHanbHoro

obpasoBaHus B Pr60Y BO Omckuin FAY»

6.2. OcCHOBHbIe XapaKTepuCTUKU

ﬂpOMe)KyTO"IHOI‘/‘I aTrecrauuu 06yqarou.|.uxc;| no nToram uUsyvyeHumda gUCUnUNInHbI

Uenb
NMPOMEXYTOYHOM aTTecTauum -

YCTaHOBIEHME YPOBHS AOCTUXKEHNS KaxKabIM 0byvaroLwmmes uenen
06y4eHns No JaHHOW OUCUMNITNHE, U3MOXEHHBIX B N.2.2 HacTOsILLEN
nporpamMmbl

dopma
NMPOMEXYTOYHOM aTTecTauum -

Ok3ameH B 3 cemecTpe

MecTo 3K3amMeHa
B rpacdhmke y4e6Horo npouecca:

1) noaroToBKa K 9k3aMeHy M CAaya 3K3amMeHa OCYLLeCTBNAETCS 3a CHET
yyebHOro BpeMeHu (TpyaoEMKOCTH), OTBEAEHHOTO Ha 3K3aMEHALMOHHYIO
ceccuio ans 06yyaroLmxcs, CPOKM KOTOPOW yCTaHaBNMBAKOTCS NPUKA30OM Mo
YHUBEPCUTETY

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

®dopma 3K3aMeHa -

rnucbMeHHas

l'lpou.e,qypa npoBeneHNs 3K3amMmeHa -

npeacTaeneHa B poHAe OLEHOYHbIX CPEACTB MO ANCUMMNIIVHE
(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)

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

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

6.3 OCHOBHble XxapaKTepUCTUKN

ﬂpOME)KyTO‘IHOVI aTrecrauymnm 06yqarou.w|xc;| no nToram nsyydyeHuma gucumniinHbl

Lienb npomMeXyTo4yHOM aTTecTauum -

YCTaHOBIEHMWE YPOBHS AOCTUXEHUS KaxabIM O0OyyatoLmmMes uenen n sagay
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,
onpepensowue npoueaypbl
OLeHMBaHWUA 3HaHUW, YMEHUMN,
HaBbIKOB:

MpencraBneHbl B PoHAe OLIEHOYHbIX CPeacTB No AaHHOW y4eBHOoM
avcumnnuHe (cm. — MNpunoxerne 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA MO ANCUUNINUHE

7.1 BubnuoteyHoe, nHdopmaLMOHHOE N MeToANYECKoe obecneyeHne
y4ye6GHOro npouecca no gUCUUNINHe

B cooTBeTCTBUM C OEWCTBYIOLLMMM rOCYAapCTBEHHbIMM TpeboBaHuaMM Ans peanusauum y4ebHoro npolecca no
AvcumnnuHe obecneunBatollen kadeapon paspabaTbiBaeTcs M NOCTOSHHO COBEPLUEHCTBYETCS y4ebHO-MeToanYecKuin
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 paboyent Nnporpammel y4ebHOWM AUCUMNNUHBI C BHYTPeHHUMK npunoxeHnsamu NeNe 1-3, 5, 6, 8;

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

- MeToaMyecKkMe pekoMeHZauum Ansg obyyatoLlMxcsi N0 U3YYEHUO AUCUUMNMMHBI U MPOXOXAEHUI0 KOHTPOSIbHO-
OLIEHOYHbIX MeponpusaTun (MpunoxeHne 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 y4yebHOW M y4ebHO-mMeToaMYeckoW WHgopmauuu, y4ebHble pecypcbl U CpeacTsa
HarnsaHoCTU.

MpunoxeHna 1 u 2 K HacToswemy y4ebHO-MporpaMMHOMY [OOKYMEHTY B 00A3aTenbHOM  Mopsake
aKkTyanusmpyeTcs Ha Hayano kKaxgoro yvyebHoro roga.

OnekTpoHHasa Bepcus aktyanbHoro YMKI, apantupoBaHHas And  oby4yalolimxcs, BbICTaBnsieTcs B
MHdOPMaLMOHHO-00pa3oBaTeENbLHON Cpeae yHUBEpcUTeTa.

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

MpumeHenmne cpencte VKT B npouecce peanusaumm QUCLUMMIANHBI;

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

— wncnonb3oBaHMe o6nayHbiX CEepBUCOB AN MPOCMOTPa, Moucka, dunbTpauuu, opraHu3auuu,
XpaHeHusl, U3BNeYeHns 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 UNKn GyMaxkHoMm chopmate, B TOM YMCIE MOATOTOBKA Npe3eHTaumm
(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 CMefoB pes3ynbTaTos
0oBy4yeHuns n np.

MHdopmMaumnoHHbIe TexHONOrMKn, Mcnonb3yemMble Npy OCyLLECTBIEHNN 0bpa3oBaTenbHOro npoiecca
no OUCUMNIIMHE U cBedeHust 06 MHOPMALMOHHO-TEXHOMNOIMYECKON U KOMMbIOTEPHON Oa3e, 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
CeBefeHuss 0 maTtepuanbHO-TEXHUYeckon 6ase, HeobOxooumon Ans peanu3auum NporpamMMbl AUCUUMIMHBI,
npeacTaeneHsl B [NpunoxeHun 6, kotopoe B 06si3aTeNbHOM MOPSAKE aKTyanu3upyeTcsl Ha Havamno Kaxaoro yvyebHoro
roga.

7.4. OpraHu3auMoHHoe obecneyeHne y4eb6HoOro npowecca u cneuumanbHble TPe6oBaHUA K HEMY
C y4YeTOM xapakTepa y4e6HoW paboTbl Mo AucUUNINHE
AyauTopHble y4yebHble 3aHATUSI MO AUCUMMIUHE BedyTCA B COOTBETCTBMM C pacrnucaHueM, BHeayaUTOpHas
akagemudyeckass paboTa opraHu3yeTcs B COOTBETCTBUM C CeMecTpoBbiM rpacdwmkom BAP u  rpadukamu
caaun/nprvéma/sawmnTbl BbIMOMHEHHbIX paboT. KoHcynbTMpoBaHMe 00y4alomMxcs, M3yvarwwmnx OaHHYl AWCLUMMMHY,
OCYLLECTBIISAETCA B COOTBETCTBMM C rpaddMKOM KOHCYSbTaLuWN.

7.5 KagppoBoe oGecneuyeHne y4e6HOro npouecca no gucumuninHe
CeefeHusi 0 kagpoBoM obecrniedeHun yyebHOro mpouecca no AucuUnIMHe npeactaeneHbl B MpunoxeHun 8,
KOTOpOe B 06si3aTeNIbHOM NOPSIAKE aKTyanuaupyeTcs Ha Hadyano Kaxaoro yuyebHoro roga.

7.6. O6ecneyeHmne y4e6HOro npouecca no AMCLUUNIIMHE ANA MHBanNuaoB U nuy
C OorpaHN4eHHbIM BO3MOXXHOCTAMMU 300POBbA
OpraHunsaunoHHO-Nearornyeckoe, NCUXororo-negarornyeckoe ComnpoBOXKAeHME o6yyalolmMxcs WHBanMaoB U
1L, C OrpaHNYEHHBIMY BO3MOXHOCTSIMU 340POBbST OCYLLECTBNSAETCA Ha OCHOBaHWM COOTBETCTBYIOLLEN pekoMeHaauun B
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3aKIOYEHNN  MCUXONOro-MeanKo-NeJarorMyeckon  KOMUCCUM  WNKM  MHAMBMAYaANbHOW nporpamme  peabunutaumm
nHBanuaa.

Obyvalowmmess M3 4Yucna nuy C  OrpaHUYEHHbIMM BO3MOXHOCTSMM 300POBbA W WHBANWAoOB B Cryyae
HeobxoanMocCTK:

— MpefocTaBnsaAlTCa nevaTHble U (MNK) AaNEKTPOHHbLIE 06pasoBaTenbHbIE pecypchbl B hopmax, aganTUpoBaHHbIX
K OrPaHUYEHNsM VX 300POBbS;

— y4yebHO-meTOAMYECKME MaTepuanbl Afis camMoCTosTenbHOW paboThbl, OLeHOYHble cpeacTBa BblibuparTca ¢
YY4ETOM UX MHOMBUAYarbHbIX NCMXOMU3NYECKNX OCOBEHHOCTEN;

— paspeluaeTcs MCNOMb30BaHWE TEXHWYECKUX CPEeACTB, HEOOXOAUMbBIX UM B CBA3W C UX WHAMBMAYaNbHbIMU
ocobeHHoCTAMM (3TK cpeacTBa MOryT GbITb NpeaocTaBneHbl YHUBEPCUTETOM UMM MOTYT UCMONb30BaTbCs COBCTBEHHbIE
TexXHU4eckue cpeacTaa).

—  npoBedeHVe npoueaypbl OLEHVWBaHWA pesynbTaToB OOy4YeHWS BO3MOXHO C Yy4eTom ocobeHHocTen
HO30MOrMN (YyCTHO, NMUCbMEHHO Ha Oymare, NMUCbMEHHO Ha KoMmnbloTepe, B OpMe TecTUpoBaHuUa M T.N.) npu
MCMNOmnb30BaHMM AOCTYMNHOW hopMbl NpeAoCTaBNeHns 3a4aHnii OLLEHOYHbIX CPEACTB M OTBETOB Ha 3afaHns (B neyaTHon
dopme yBenunyeHHbIM WprudToM, B hopme ayamosanncu, B (hopMe 3NeKTPOHHOro AOKYMEHTa, 3afaHus 3a4nTbiBaloTCA
acCUCTEHTOM, 3afaHus NpegoCcTaBnsaloTCs C MCMONb3oBaHMEM CypAonepeBoAa) C UCMONb30BaHMEM AOMONHUTENBHOIO
BPEMeHW Ans NoAroToBKW oTBeTa.

Bo Bpems npoBedeHus 3aHATMIA B rpynnax, rge obyyawTcs uHBanmgbl M obydawwmecs ¢ OB3, Bo3MOXHO
NPUMEHEHNe MyNbTUMEOUNHBLIX CPEACTB, OPITEXHWKW, CNang-NnpPOeKTOPOB M MHbIX CPeACTB ANS MOBbILIEHWUSA YPOBHS
BOCMPUATUSA y4yebHON uHdopMaumMn oby4valowmMMUcs € pasnUyHbIMU HapylleHusMU. [ns pasbACHeHUs OTAerbHbIX
BOMNPOCOB M3y4YaemMow ANCLMNMAMHBI NpenogasatensMm AONONMHUTENbHO NPOBOAATCA UHAMBUAYarNbHbIE KOHCYNbTauuu, B
TOM 4Ymucne C UCNOonb30BaHNeM ceTu VMIHTepHerT.

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

Mpu peanusauuy nporpaMmbl OUCUUNINHLI MOTYT MPUMEHSITBCA 3MEKTPOHHOE O00y4veHne U AUCTaHUMOHHbIE
obpasoBaTenbHbIE TEXHOMNOMUN.

B cnyyae npumeHeHWs aNeKTPOHHOro 00yYeHUsi, AMCTaHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHOMOMMI, obyyaroLmMMes
obecrneymBaeTcss OOCTYN K COBPEMEHHbIM NpPOoeccHMoHarnbHbiM 6asam [aHHbIX U MHOPMAaLMOHHLIM CPaBOYHbLIM
cuctemMam, COCTaB KOTOpbIX onpegenseTtca B pabouyen nporpamme. B uHdopmaumoHHo-obpa3oBaTensHon cpene
YHMBEpPCUTETA B paMKax AMCLMUMIIMH CO30AEeTCs 3NEKTPOHHbIN obydatowmii Kype, cogepxawmim yuebHo-meToamnyeckme,
TeopeTnyeckne Matepuarnbl, MTHPOPMAaLMOHHbIE MaTepuansl A CaMOCTOATENbHON paboThl.
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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. ©BMEHEHWA N AONOJIHEHUA

K pabo4en nporpaMmme QUCLIMNINUHBI
npeacTaBneHbl B npunoxexHum 10.
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MPUNOXEHME 1

NEPEYEHb
nuTepaTtypbl, peKOMEHAYEMOWU AN U3yYeHUA AUCLMNIUHbI

ABTOp, HaMMeHOBaHWe, BbIXOAHbIE AaHHbIE

HocTyn

1

eTbmaH A. A. MaTepuranoBefeHne. TeXHONMOrns KOHCTPYKUMOHHbIX MaTepuanos / A. A.
reTbMaH. — CaHkT-MeTepbypr : Jlanb, 2023. — 492 c. — ISBN 978-5-507-45200-2. —
TekcT : anekTpoHHbIn. — URL: https://e.lanbook.com/book/292859 — Pexwum goctyna: ans
@BTOpM3. Nonb3oBaTeneu.

https://e.lanbook.com/

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

http://znanium.com/

PeTncos I'. . MaTepuanoBefeHve 1 TexHonorusa matepmanos: y4ebHuk / I.I1. PeTuncos,
d.A. MapudynnuH - Mocksa : HAL UHPPA-M, 2019. - 397 c. - ISBN 978-5-16-101391-5. -
TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1014068 — Pexum
\[jocTyna: Ansi aBTopm3. Nonb3oBaTenemn

http://znanium.com/

IAgackvH A. M. MatepuanoBegeHne 1 TeXHONOrMa MeTannyecknx, HemeTanIn4yecknx n
KOMMO3MUMOHHBIX MaTepuarnos : y4ebHuk / A.M. AgackuH, A.H. KpacHoBckuii. — Mocksa :
POPYM : NHOPA-M, 2021. — 400 c. — ISBN 978-5-16-016429-8. - TeKCT : 3NEeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1143245 — Pexum gocTyna: Ans aBTopus.
nonb3oBarenen

http://znanium.com/

PomaHuyeHko H. M. MaTepnanoBegeHue. TexHONorms KOHCTPYKLUMOHHBIX MaTeprarnos :
y4ebHoe nocobue / H. M. PomaH4eHko. — KpacHosipck, 2019 — Yactb 1 :
MatepuanosegeHne — 2019. — 329 ¢. — TeKcT : aNeKTPoHHbIN. — URL:
https://e.lanbook.com/book/187425 — Pexvm goctyna: ons aBTopu3. nonb3oBaTenem

https://e.lanbook.com/

MuHacsH A. T'. MaTepranoBeaeHne 1 TEXHONMOMMS KOHCTPYKLIMOHHBIX MaTepuaros.
MpakTukym : yyebHoe nocobue / A. I'. MuHacsiH. — Benropog, 2020. — 89 ¢. — TekcT :
AnekTpoHHbIN. — URL: https://e.lanbook.com/book/152087 — Pexwum goctyna: Ans asTopus.
nonb3oBaTeneun.

https://e.lanbook.com/

MH)XeHepHble TEXHONOMMN N CUCTEMBI : Hay4HbIN XypHan. — Mockea. — ISBN 2658-4123 -
TekcT anekTpoHHbIW. - URL: http://znanium.com/

http://znanium.com/

PKypHan TexXHUYecKknx nccnenoBaHuin : ceTeBor Hay4HbIn 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 NOKANbHbIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLMMNIMUHBI

1. YaaneHHble 3neKTPOHHbIe ceTeBble y4eOHble pecypcbl BpEMEHHOro AoCTyna,
copmupoBaHHbIe HA OCHOBaHUM NPAMbIX AOrOBOPOB C NpaBooGnagaTensimMmm
(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. OneKTPOHHbIe ceTeBble pecypchbl OTKPbLITOro AocTyna
(npodheccroHanbHble 6a3bl AaHHbIX, MaCCOBbI€ OTKPbITble OHNAaNH-KypPCbl 1 Np.):

MpodeccnoHanbHble 6a3bl JaHHbIX | https://do.omgau.ru/
3. AneKTpoHHbIe y4eOHble U y4eOHO-MeToAnYeCcKMe pecypchbl, NOAroToBNIeHHbIe B YHUBepcUTeTe:
AsTOp(bI) HaumeHoBaHne Hoctyn
NMPUNOXEHME 3

YYEBHO-METOOAMNYECKOE OBECMNEYEHUE
CAMOCTOSATEJNIbHON PABOTbI OBYYAIOLLIMXCH
no AucuuniuHe

1. YyebHO-MeTOANYECKas NUTepaTypa

ABTOp, HAMEHOBaHWE, BbIXOAHbIE JAHHbIE Hoctyn

- | - -

2. Yye6HO-MeTOoANYECKME pa3paboTKu Ha NpaBax pykonucu

AsTop(bl) HavnmeHoBaHue 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
npeAacTaBrieHbl OTAeNbHbLIM AOKYMEHTOM
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NMPUNOXEHUE 5

MHO®OPMALIMOHHBIE TEXHOJOIN,

no AMcuuniuHe

ucnorfib3yemMblie nNpu ocyuecTeiieHnun 06pasoBaTeanoro npouecca

1. MporpammHbie NPOAYKTbLI, HEO6X0AUMbIE OISl OCBOEHUA YY4eOHON AUCLUNITUHBI

nporpaMmmHoro npogykra (M)

HanmeHoBaHue

Buapl 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

ucnonb3yemble B pamMkax UHcpopmaTusaumm

3. Cneynanm3anpoBaHHble NOMEeLLUEHUA U

obopyaoBaHue,
y4ebHoro 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
MYNbTUMEANNHOIOo

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) ' ' 3aKMYNTENBHOE
TECTUpOBaHMe
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECNEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUINITUHE

HanmeHoBaHne obbekTa

OcHallleHHOCTb 00BbeKTa

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

Pabouee mecTo npenogasatens, paboyne mecrta
obyyvatowmxca. locka ayautopHas.

YyebHast mebenb, HarnsigHble Nocobus, CTeHabl, Habop
nrnakaToB Mo cBapke (CTPOEHME 1 NapaMeTpbl CBAPOYHON
Oyrv, pydHas oyroBasi, aproHo4yrosas v nrasmeHHasi cBapka
€cnocobbl CBapKM 1 HannaBkw).

YuyebHasn ayautopus Ne 107, Ayautopus
npoekTnpoBaHusl, 6e3onacHoCcTn
KU3HeJesaTenbHOCTU N 3aKOHO4aTeNbCTBA
B cdhepe SOPOXKHOIo ABMKEHUS

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

Pabouee mecTo npenogasaTens, paboumne mecta
obyuatowmxca. [locka aygutopHas.

YyebHas mebenb, HarnsaaHble Nocobus, CTeHabl.
KomnbloTepsbl ¢ Bbixogom B MHTepHeT -12 wT. Komnnekc
BMpPTYyanbHbIX NabopaTopHbIX paboT (nporpammbl Ans 9BM
O6paboTka MeTannoB faBneHmem (NpokaTka),
MaKkpoCTpyKTypHOE UccregoBaHne CBapHOro LWBa),
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NPUNOXEHMUE 7

METOOWYECKMUE PEKOMEHOAUWU NMPENOOABATENAM
no AucuuniuHe

1. OPFTAHU3ALMOHHbLIE TPEBOBAHUSA K YYEEHOW PABOTE MO ANCLUMUMNIIUHE

dopMbI opraHM3auum y4e6Hon AesaTeNnbHOCTY NO AUCLUNIIMHE:
Y obyyvaroLlumxcs BeayTcs NEeKUMOHHbIE 3aHATUS B MHTEPAKTMBHOM hopMe B BUAE NEKLMM — OUCKYCCUM,
nekumm - 6ecepnbl. Ha nabopaTopHbIX 3aHATMAX MCMONb3YIOTCA CrieayoLlime Npuémbl: NPOBOAATCSA B BUAE:
KomMaHaHas pabora.

B xope m3ydeHusa gucuunnuHel obyyawwemMycsi Heobxoaumo BbINOMHWUTL BHEAyOUTOPHYHO paboTy,
KOTOpasi COCTOUT 13 crieytoLLmx Bugos padorT:

- 3anonHeHue paboymx TeTpagen,

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

- CaMOCTOATENBbHOE U3Y4YEHNE TEM,

- CamMonoAroToBKa K ayAUTOPHbLIM 3aHATUSIM,

Mo nToram M3y4eHust AaHHbIX TEM ODy4YaloWMIACA OYHOrO OTAENEHUs TOTOBUT KOHCMEKT W goknag,
KOTOPLIN NPOBOAUTCS B paMkaxX CEMMHAPCKOrO 3aHSATUS, 0by4varomMics 3a04YHOro OTAENEeHUs! BbINOSHAET
KOHTPOMbHY0 paboTy, KOTopyto caaéT Ha kadeapy arpOHOMUN U arpOUHXMHEPUM 3a OBE HeAenu 4o Havana
ceccuu, a Ha CeMUHAPCKOM 3aHATUM OpraHu3yeTcst PpoHTanbHas 6eceda No camoCcTOATENBHO U3YYEeHHbIM
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 dpoHTanbHo ©Oecedpl. Mo wTOraM M3ydeHus pas3gernoB OWUCUMNIIMHBI  OCYLLECTBSIETCA
atTecTaums oby4arLmxcst B opme 3a4éTa.

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

— obsizaTenbHOE noceLlleHe obyyatoLwmnmMcs Bcex BUOOB ayaAUTOPHbLIX 3aHATUIA; BeAeHNE KOHCMeKTa
B XO4€ INEKUMOHHbIX 3aHSATUI; KayeCTBEHHAasi camoCTosiTeNlbHas MOArOTOBKA K MPAKTUYECKUM 3aHSTUSIM,
akTuBHas paboTta Ha HUX;

— aKkTMBHasi, puUTMMYHas BHeayauTopHasi paboTa oOy4atolerocs; CBOEBpPEMeEHHas cAaya
npenofaBaTtento OTYETHbIX MaTepuraroB No ayauToOpHLIM U BHeayaAUTOPHLIM BUAam paborT.

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

2. OPFAHU3ALMSA U NPOBEOEHME NEKLUMOHHbIX 3AHATUIA

Cneundmka gMcumMnanHbl COCTOUT B TOM, YTO PAcCMOTPEHME TEOPETMYECKNX BOMPOCOB Ha NEKUUSIX
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 METOA0B OpraHn3aumm oby4eHus;

3) dopMMpoBaHME YMEHNSA KPUTUYECKN MBICITUTb U BCECTOPOHHE OLIEHUBATbL NPobnemy;

4) bopmmnpoBaHMe yMEHUs NTOTMYHO U NocneaoBaTenbHO n3naratb Matepmarn;

5) dopmmpoBaHue ymeHuin nogbuvpartb yoeautensHble apryMeHThbl AN oTCcTanBaHus cCOGCTBEHHOIO
B3rnsiga Ha npobnemy.

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

a) BOCMUTaHNE HAaCTOMYMBOCTU B AOCTMXKEHMUM KOHEYHON Lienu;

©0) BOCMMTaHWE OUCLMNITMHbBI, aKKypaTHOCTUK, JOOPOCOBECTHOrO OTHOLLIEHMWS K paboTe;

B) BOCMUTaAHUE KPUTUYECKOTO OTHOLLUEHUSA K CBOEN AEeATEINIbHOCTWU, YMEHWUsS aHanmM3MpoBaTb CBOKO
paboTy, nckatb ONTUMAarnbHbIN NyTh PELUEHUSs, HAXO4WUTb CBOW OLUMOKM U YCTPaHATb UX.

MpenogaBaTtenb OOMKEH YETKO OaTb CBSA3AHHOE, MOCNedoBaTeNlbHOE W3NOXEHWe MaTtepuana B
COOTBETCTBMU C HOBEMWLUMMU AaHHBbIMU TEXHWUKW, NPEACTaBUTbL O0Oy4aloLWMMCS OCHOBHOE €€ COAepXaHue B
cxXaToMm, cucteMaTusMpoBaHHOM Buae. lNMpenogaBaTtenb OOMKEH m3naraTb y4eOHbIi MaTepuan ¢ no3vuun
MEeXOUCUMMIMHAPHOIO MoAxo4a, [AaBaTb YeTKMe OnpeferieHns MOHATUAHOrO annaparta, KOTOopbIi
NCMNONb3yeTCst NPY U3YYEHUN OUCLUMINHBI.

B yuyeBGHOM npouecce npenogaBaTtenb OOMKEH UCMOMNbL30BaTh aKTUBHbLIE Y MHTEPAKTUBHBLIE (DOPMBbI
0o0y4yeHuss obyuvarLmxcs, KOTOpble [OOIDKHblI ONUPATbCsl Ha TBOPYECKOE MblWfeHne oby4varowmxcs, B
HanbonbLlen CTENeHW aKTUBU3UPOBATb MO3HABATENbHYK OEATENbHOCTb, MpUyYaTb UX CaMOCTOSTENBHO
NPMHUMAaTb ONTUMarbHbIE PELLEHNST U CMOCODCTBOBaTb UX peanu3aunn.
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B aygutopHoi pabote c obOyvawolwmmuca npegnonaratlotca cnegylowme ¢GopMbl NMPOBEaEHUs
NeKymn:

Llenb — dopmupoBatb ymeHus nonydatb, obpabaTtbiBatb u
Mpe3eHTaLmWs Ha OCHOBE COBPEMEHHBIX COXPaHATb UCTOYHWUKM WHAOPMaLMK, aHanmManmpoBaTh y4YebHbI
MYNbTUMEAUIHBIX CPECTB. matepuan, BblgenaTb Havbonee 3HaYMMble CTPYKTYPHbIE
3MeMeHTbl, npeobpa3oBbiBaTb  YCTHYIO W MUCbMEHHY0
MHdOpMaLUMIO B BU3yasibHYH dopMy

Llenb — dopmupoBaTe yMeHMss Ha OCHOBE MOMyYEeHHOMN
WHpopMaLmn  opmynupoBaTb AoKasaTenbCTBa, BOMPOCHI;
dopmMupoBaTh YMEHUSI TPAMOTHO OTBEYaTb Ha MOCTaBIIEHHbIE
BOMPOChI, HOPMUPOBATbL YMEHNSA aHANU3NPOBATb MCTOYHUKM

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 uens - hhopMmnpoBaTb ymeHus paboTtaTb B rpynne;
hopMMpoBaTb YMEHMS aHaNU3NpoBaThb
nuTepaTypHbI MaTepuar, HaxoauTb ONTUMarbHble
peLleHnst BONPOCOB.

lMocne BbINONHeHnss nabopatopHon paboTbl WHAMBMAOYaANbHO MNpPeAcTaBnsdAeT oT4eT U obcyxgaetr C
npenogasaTenemM UTor ee BbIMOMHEHNS.

4. OPTAHU3ALIMA CAMOCTOATENbHOW PABOTHI

4.1. CamocTosiTeNIbHOE M3y4yeHMe TeEM 1 BONPOCOB
Mo Temam 1 Bonpocam, BbIHECEHHbIE Ha CaMOCTOATENbHOE U3y4eHne npoBoanTca poHTanbHas beceaa,
3MNeKTPOHHOE TecTUpoBaHue (PyOEeXHbIN 1 NPOMEXYTOYHbIA KOHTPOSb).
lMpenogaBaTens B Havane u3yvyeHWs AWCUMNNWMHLI BblAaeT BCe TeMbl U BOMPOCHI ANA CaMOCTOSTENbHOro
n3dyyeHuns, onpegenset cpoku BAPO n npepoctaBneHvs oTYeTHbIX MaTepuanos npenogasartento. dopma oTY4eTHOCTH
Nno CaMOCTOATENbHO N3YYEHHbIM TEMaM — KOHCMEKT.
MpenogasaTtento He06xo0AMMO NOACHUTL OBLLMIA anropUTM CaMOCTOSITENBHOIO M3YYEHUS TEM:

1) 03HAKOMUTLCS C NPEANOXEHHbIM NIAHOM U3YYEHUs TEMBI;

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

4) COCTaBUTb KOHCMEKT;

5) npenocTaBUTb KOHCMEKT Ha NPOBEPKY NpenoaaBaTerto B YCTaHOBIIEHHbLIE CPOKU.

4.2. CamonoparoToBKa K 11abopaTopHbIM U NMPAKTUYECKUM 3aHATUAM NO AUCLIMMNINIUHE
Hactoawen PIY[ npegycMoTpeHa CaMonogrotoBka oOOyvalomxcs K ayAuTOPHbIM  3aHATUAM,
KOTOpasi OCyLlecTBRsieTCqd MO 3apaHee W3BeCTHbIM Temam M Bonpocam. [lpenogasaTenb AOIMKEH
3abnaroBpeMeHHO MOACHWTb MOPSOOK CamMOMOArOTOBKM K ayAMTOPHbIM 3aHATUSAM, NpU HeobxoauMOCTU
BblAaTb COOTBETCTBYHOLLME BOMPOCHI.

4.3. OpraHu3saums BbINOJIHEHUS M NPOBEPKa KOHCMNEKTa
KoHcnekT coctaBnaeTcd no pekoMeHayemMoWn nutepaTtype B COOTBETCTBMM C MNflaHOM, A0BeAEeHHbIM
npenogaearteneMm O CBeAeHWUst O0yqaroLMXCs Ha ayaMTOPHOM 3aHATUWM. KOHCMEKT BbIMOSHAETCS PYKOMUCHBIM
TEKCTOM B JEKUMOHHOM TeTpagu. PekomeHayembli 06beM KOHCMEKTa MO COOTBETCTBYIOLLEN TEME AOBOOUTCS
BEOYLLMM NpernogaBaTtenemM 0o CBeAeHMS 00y4atoLnXCs 3apaHee.
Npu npoBepke KOHCMEKTa npenogasaTerb OLEeHNBAET MOMHOTY ero U3NOXeHUs 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
— MNOATOTOBKA K TECTUPOBaHMI0. [1oArotoBka OCYLLECTBIIAETCA MO KOHTPOSbHLIM BOMPOCaM Ui MyTeM MOBTOPEHUS
paHee N3y4eHHOro TEOPETUYECKOro MaTepuana rno onpegerneHHon Teme(temam).

Llensmn TecTMpoBaHUsi SBMSOTCA: BbIICHEHME Yy OOy4aloLMXCA 3HAHWUN, UX YrnybneHue (MoBbILEHUE) n
3aKpensieHne Mo OCHOBHbIM pasfenamMm AMCUMMIUHBI, (DOPMMPOBaHME y OOy4valoLMXCS HaBbIKOB aHanusa
TEOPETMYECKMX NMPOOEM Ha OCHOBE CaMOCTOSATENBHOIO U3yHeHUst y4ebHOM 1 Hay4HOW NnTepaTypbl.

Ha TecTMpoBaHMe MOryT BbIHOCUTBLCS BOMPOCHI, TPEDYIOLLME CaMOCTOATENBHOIO N3YYeHUs, a Takke Gonee
rnybokon npopaboTKu.
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Ha camocTtosTenbHyl0o MOArOTOBKY K TeCcTUMpoBaHMi obydalolemMycs OTBOAWTCS onpefderieHHoe
HacTosiwen PIY/ Bpems. MNogrotoBka BKOYaET B cebsi n3ydeHne pekoMeHOOBaHHOW nMTepaTypbl Mo 3apaHee
BbldaHHbIM MpernogaBaTtenemM Bornpocam. TecTupoBaHvne NpoBoauTcs Moo B chopMe MHAMBUAYaNbHOW paboThl
obyyatoLmxcst Ha 6raHkax UM Ha KoMmrbtoTepe.

4.5 OpraHu3sauus BbINONMHEHUsA KOHTPOJIbLHOM PaboThbl
OGyuvatommes 3ao4HoM hopMbl NpenoaaBaTenb BbiAaeT 3afaHne K KOHTPOMbHOW paboTe B 3NeKTPOHHOM
Buoe (B ToM uucre, veped AMOC yHuBepcuteTa) Ha YCTAHOBOYHOM 3aHSATUM M ODBSACHSET TpeboBaHus K
ocbopmneHno, 06beMy, MOPSIAKY BbIMOMHEHUS U CAAYM KOHTPOMbHOW paboThl. Obyyaromecs o4HoN hopMbl
BbIMOSTHSIIOT KOHTPOSBbHYO paboTy NO3TarnHo Noj pyKOBOACTBOM MperofaBaTensi B Te4eHUe cemMecTpa.

5. KOHTPOJIbHbIE MEPOMPUATUA MO PE3YNIbTATAM U3YYEHUA OUCLUNIIUHDI

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

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

60%.
- OLEHKa «He 3a4TeHO» BbICTaBnAeTCs OOy4aroLweMycs, eCrnu KONM4eCcTBO NpaBuIlbHbIX OTBETOB
Huxe (Mnm paBHo) 60%.

B TeyeHne cemecTtpa no utoram n3y4vyeHuna pasagenos gUcunniimHbl NpoBOANUTCA py6eXHbI KOHTpONb B
Bunae 3J1eKTPOHHOIo TeCTUpOBaHUA.

Kpumepuu oueHku pybexxHo20 KOHmMpPO-s:

- OLleHKa «3a4yTeHO» BbICTaBnseTcs oby4varowemMycs, ecnm KonmyecTBO NpaBuibHbIX OTBETOB Bbille
60%.

- OLEHKa «He 3a4TeHO» BbICTaBNsAeTCA OOyyalolleMycsi, eCrv KONMMYEeCTBO NpPaBWflbHbIX OTBETOB
HWxe (Mnm paBHo) 60%.

dopmMa NPOMEXYTOYHOW aTTecTauMm — 9K3aMmeH. YyacTue B Mpoueaype MomnyyYyeHusl aK3ameHa
OCYLLECTBIAETCA 3a CHET y4eBHOro BpeMeHu (TPYAOEMKOCTM), OTBEAEHHOIO HAa U3yYeHWE ANCLMMIMHBI.
OcHoBHbIe ycnosusi Mosy4eHus1 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 obyyatoLwniicss coaéT TECTUPOBaHNE;
4) B nepvopg 3a4é€THOM Hegenn cOoaéT umeroLmecst 3a40MMKEHHOCTU NO AUCUMNINHE.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

He meHee 60 NpoLEHTOB YMCNIEHHOCTU neparornvyeckmx paboTHukos OpraHu3dauuu, y4yacTBYHOLLUX B
peanusaumn nporpammbl 6akanaspmarta, 1 nuu, npmenekaembix OpraHusauumen Kk peanu3auun nporpaMmmebl
OakanaBpvaTa Ha MWHbIX YCNOBUSAX (MCXOAS M3 KOMMYECTBa 3aMellaeMblX CTaBOK, MPUBEOEHHOro K
LeNOYNCNEHHbIM 3HAYEeHUsIM), OOJDKHbI BECTU Hay4yHylo, y4ebHO-MeToauyveckyto M (Mnn) npakTUHeCKyto
paboTy, COOTBETCTBYIOLLYIO NPOunio Nnpenogasaemomn AUCUMNNUHBI (MOAYNS).

He meHee 5 npouLEHTOB YMCNEHHOCTU negarormdecknx paboTHmkos OpraHusauumy, y4acTBYHOLLMX B
peanu3auuu nporpammbl 6akanaspuarta, v nuy, npyenekaemblx OpraHusaumen K peanusauuu nporpamebl
GakanaBpvaTa Ha WHbIX YCMOBMAX (MCXOOA W3 KONMMYECTBa 3aMellaeMblX CTaBOK, MPMBEAEHHOIO K
LEMNOYUCIIEHHbIM  3HAYEeHUSAM), [OOMKHbl SBNATbLCA pykoBogutenamu wu  (unn) paboTHMKaAMM  MHbIX
opraHu3auui,  OCYLLeCTBNAWLWMMW  TPyAOBYKW  AesTenbHOCTb B MpodeccnoHanbHonm  cdepe,
COOTBETCTBYHOLLEN MPOdECCUOHANBHON AEATENbHOCTU, K KOTOPOW FOTOBATCA BbIMYCKHUKM (UMETb CTax
paboTbl B 4aHHOW NpodheccnoHanbHon cgepe He MeHee 3 neT).

He wmeHee 60 npoueHTOB YWCMEHHOCTU neaarormdecknx paboTHukoB OpraHusauum u  nuu,
npuBrekaembix K o6pasoBaTenbHoON geatensHocTM OpraHm3auum Ha MHbIX YCIOBUSIX (MCXOOHA U3 KONM4ecTBa
3aMeLlaeMbiX CTaBOK, MPUBEOEHHONO K LIeNOYMCEHHbIM 3HAYEHUAM), OOMKHbI UMETb YYEHYIO CTeneHb (B
TOM YMCME YYEHYK CTENEHb, MOMYyYEHHYD B MHOCTPAHHOM roCyAapCTBE M NpuaHaBaemyt B Poccumnckon
depepauymmn) mn (Mnu) ydeHoe 3BaHWe (B TOM 4WCre YYeHOe 3BaHWE, MNOflyYeHHoe B WHOCTPaHHOM
rocygapcrtee v npusHaBsaemoe B Poccuickon Penepaumm).
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NPUNOXEHWUE 9

depepanbHoe rocyaapcTBeHHoe OlogKeTHOe obpa3oBaTenbHoOe yupexaeHue
BbICLUero obpasoBaHus
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenun MN.A.CtonbinmHa»

dakynbTeT BbiCLIEro obpasoBaHusA

OlNOI no HanpaBneHuto 35.03.06 ArpouHxxeHepus

®OH[ OLEHO4YHbIX CPEACTB
no AucuunnuHe

B1.0.16 MatepnanoBeaeHne N TEXHONOIMNA KOHCTPYKLUMOHHbIX
mMaTepuanos

HanpaBneHHocTb (Npodunb) «TexHnyeckumn cepsuc B AlK»




BBEAEHUE

1. ®OHA OUEHOYHbIX CpeacTB MO  AMCUUMNIIMHE SIBNsieTcs 06si3aTenbHbiM  060COGNEHHBIM
npunoxeHvem k Paboyeit nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OUEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOM 4acTbld HOPMaTUBHO-METOANYECKOrO
obecneyeHns cUCTEMbI OLLEHKN Ka4ecTBa OCBOEHMS OBy4aloLLMMMUCS YKa3aHHOW OUCLUMNINHDI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeacTB MO AWCUMNIMHE BKM4YaeT B cebs: oueHoyHble cpenacTsa,
npuMeHsieMble [Ons  BXOOHOIO  KOHTPOMNSA; OLEHOYHble Cpeactsa, nMNpuUMeHsemble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble 0N TeKYLLero KOHTPONS U OLEHOYHble CpeacTBa, MpUMEHSIeMble MpU MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIMHBLI.

6. Paspabotumkammn poHaa OLEHOYHBIX CPeACTB MO AMCUMMNIMHE ABNAOTCA Npenogasartenu
kadenpbl ATpOHOMUN N arpouHXXeHepun, obecneymnsaroLLen nsydeHme odyyaroLnumMncs AMCUMNnHGI B
yHuBepcuteTe. CopgepxaTtenbHon ocHoBon ansa paspabotku ®OC nocnyxuna Paboyasa nporpamma
ONCUUNINHBI.



1. OXWOAEMbBIE PE3YJIbTATbl U3YYEHUA
y4eGHOM ANCUUNIINHBI, NEePCOHaNbHbLIA YPOBEHb AOCTUXEHUA KOTOPbIX NpoBepseTcs
C Ucnonb3oBaHUEM NpeAcTaBeHHbIX B M. 3 OLEHOYHbIX CPeaAcTB

KomneTteHuuu, Koa n KoMnoHeHTbI KOMNeTeHUUn,
B hopMMUpPOBaAHMU KOTOPBLIX HauMeHoBaHue dhopmMupyemMble B pamkax JaHHOW AUCLMMIUHBI
3afe1MCcTBOBaHa AUCLMNIIMHA MHAuKaTopa (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 CMnaBsbl, | MONy4YeHUss  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 ansa | matepuanoBedeHuM | 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
npodgeccrmoHaneH
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 OlK-5.2 3HaTb MeToauku | YMeTb  npoBoguTb | Bnapetb mMeTogamu
MCCIIBROBAHMI B CnocobeH 06paboTku ob6paboTky 06paboTku
MPOMECCHOHAMBHO npoBOaUTb pesynbTaToB 3KCNEPUMEHTOB  C | pe3ynbTaToB
NeATENbHOCTH n3MepeHus n aKcrnepumeHTanb | obpasuamu 3KCMEPUMEHTOB
HabnoaeHus, HbIX MaTepuarnos
obpabaTbiBaTh U nccneaoBaHun
npeacTaBnATb no  MCNbITAHUIO
akcnepumeHTans | obpasuos
Hble iaHHbIE 1 KOHCTPYKLUMOHHbI
pesynbTaThbl X MaTepuarnos
UcnbITaHU




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

BxoAHOW KOHTpPONb

- TEeCTMPOBaHUe

1.1

UHauBuayanusauus
BbINOJIHEHUNA*,
KOHTpOJlb
¢pMKCMpoOBaHHbIX
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 -

- 3K3aMeH

4.2

X -

* AAHHBbIM 3HAKOM MOMEYEHbI nHaunengyanmsnpyemblie Buabl yqe6H017| pa6OTbI




2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4yeHus y4yeOHON AUCLUNIIUHBI

1. ®opmanbHbIA KpUTEPUN NOJNTyYEeHUA OOy4varoMMUCA
NONOXUTENbHOM OLEHKU MO UTOram U3yYeHUs AUCLUNIINHDbI:

1.1 NpegycmoTpeHHasn nporpamma
N3yYeHns QUCUUNIMHBI 00yYaoLWMMCs
BbIMOMTHEHA NOJMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxaon U3 NpeaycMOTPEHHbIX NPOrpaMmmon BUaoB paboT
no avcuunnuHe oby4aroLLMncs yCneLwHo oTymTancs nepeg
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOMKHbIN (HE HMKe
MWHUManbHO MPUEMSIEMOr0) YpOoBEHb COPMUPOBAHHOCTM
3N1EMEHTOB KOMMNETEHLUN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

KayeCTBEeHHOW OoLUeHKM paboTbl 06yvaloLerocs B pamkax U3y4YeHus AUCLUNIUHDI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa
npolecca nsy4yeHus obyvaroLmmcs
nporpaMmmbl ANCUUNNANHBI (TEKYLLEN

yCrneBaemocTm)

2.2. Kputepum oueHKn kadecTsa BbIMOHEHNSA KOHKPETHbIX
Buoos BAPC

2.3 Kputepun oLieHkM Ka4eCcTBEHHOIO
YPOBHSA UTOrOBbIX PE3YyNbTaTOB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTaumoHHON OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbLTaToB U3y4YeHUst ANCLMMMNHBI

2.3 PEECTP

anemeHTOB (POHAA OLLIEHOYHbIX CPEeACTB NO y4eOHOM AucuUUNnnHe

pynna OueHoYHOe cpeacTBO UK ero ANeMeHT
OLIEHOYHbIX CPEeaCTB HavnmeHoBaHue
1 2

1. CpepctBa ansa
BXOA4HOro KOHTponA

TecToBblE BOMPOCHI Ana npoBegeHnda BXOOAHOIo KOHTpond

LLikana n kpuTepun oLueHMBaHNS OTBETOB Ha TECTOBbIE BOMPOCHI BXOAHOIO
KOHTpOns

2. CpepctBa

ONA HAMBUAyanusauum
BbINOJIHEHUS,

KOHTpons
t¢hukcnpoBaHHbIX BUAOB
BAPC

Pedepart

LLikana v kpuTepum oLeHnBaHus pedepara

KoHTponbHas paboTa (3ao4Hoe oby4eHune)

LWkana n KpuTepumn oLeHUBaHMSA KOHTPOSbHOM paboThl (3a04HOE 00y4YeHune)

3. CpeactBa
And TeKyuwero KOHTponsa

BOI'IpOCbI 0714 CaMOCTOATESIbHOIo n3y4eHund

O6wun anropuTM CamMoCTOATESTbHOIo N3y4eHmna BOonpocoB

LWkana n Kputepun oUueHKN CaMOCTOATESIbHOIo N3y4eHuns BonpocoB

BOI'IpOCbI Ana camMonogroToBku no temam na6opaToprlx 3aHATUN

LWkana n KpUTepmm oueHMBaHUS CaMOMOArOTOBKM NO TemMam flabopaTopHbIX
3aHATUN

TecToBblE BOMPOCHI Anda nposegeHnd py69>|<Horo KOHTPpONA

LWkana n KpUTeEpUn oueHnBaHnAa OTBETOB Ha TECTOBbIE BOMPOCHI pY6e)KHOFO
KOHTpONA

4. CpepcTBa

AN NPOMEXYTOYHOM
aTTecTauum no utoram
M3yYeHUSA OUCLMIMIIUHbI

TecToBblE BOMPOCHI And npoBegeHnda NpoMeXXyTo4HOro KOHTpPOsA

LWkana n KpUTeEPpUN oueHnBaHMA OTBETOB Ha TECTOBbIE BOMPOCHI
NPOMEXYTOYHOIO KOHTPOIIA

BOI'IpOCbI K 3K3aMeHYy and nposegeHnA NpoMeXXyTO4YHOIro KOHTpPOIA

OK3aMeHaUuMOoHHble buneTtol aAns npoBegeHuna NpoMeXyTo4HOro KOHTpoJA

LWkana n Kputepun oueHmnBaHnA OTBETOB HA BOMPOCHI NPOMEXYTOYHOIo
KOHTPONA

MpomexyToyHas aTTecTaumns obydaloLmxcs Nno pesynbratam M3ydYeHus
y4eBHOM ANCLMNIUHDI




2.4 OnucaHne nokasartenemn, KputepueB U LWWKan oueHnBaHUA N 3tanosB d)OpMVIpOBaHVIFl KOMMNeTeHUUn B pamMKax ANCUNNIIUHDbI

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLUIN

KOMMNeTeHUnsa He

MWUHUMarbHbIN

cpeaHun

BbICOKUN

cdopmmpoBaHa
OueHkn chopMmMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omnu4yHo»

«Heydos1emeopumesibHo»

«y0o8/1emeopumesibHO»

MokasaTens XapakrepucTtvka chopMMPOBAHHOCTY KOMNETEHLMN dopMbI 1
WHaeke 1 Koa OLEHUBAHNS — KomneTteHuus B nonHomn CdpopmmnpoBaHHOCTb CdpopmmnpoBaHHOCTb CbopmMmnpoBaHHOCTb cpeqcTBa
Ha3BaHue “hAnkaTopa Wnankatopb! 3HaHWs, ymeHns:, | MEpe He ChopMmpoBaHa. KOMMeTeHL M KOMMETEeHLN B LieNoMm KOMMETEHLINN NOMHOCTLI0 KOHTPONS
KomneTeHLyn | HOCTVXEHN koMneTeHunn HABbIKM VimetoLmxcsi 3HaHu, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET bopMMpoBaHMs:
KomneTeHLmmn (BnageHs) YMEHWIA U HaBbIKOB MUHUMATTbHBIM TpeGoBaHUsM. TpeGoBaHUsM. KOMNETEHLMIA
HeAoCTaToYHO Ans TpeboBaHusIM. MimetoLumxcs 3HaHWI, Mmetowmxcs 3HaHW,
peLLeHns NPaKTUYEeCKNX MmetoLLmxcs 3HaHui, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccuoHanbHbIX) 3a4ay | YMEHWN, HaBbIKOB B MOTVBaLMK B LiENOM MOTMBALIMW B MOMHOMN
LenoM JOCTaTO4HO ANA | JOCTaTOYHO ANS pelleHns | Mepe JoCTaTouHO Ans
peLUeHns NPaKTUYECKUX | CTaHAapPTHbIX peLLeHns CIOXKHbIX
(npodpeccrnoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodpeccrnoHanbHbIX) (npodpeccrnoHanbHbIX)
3agav 3agav
KpuTtepum oueHnBaHus
OlK- MonHoTa 3HaHun 3HaTb cBowcTtBa | He 3HaeT ceoiictBa | 3HaeT 3HaeTt cBoicTBa | 3HaeT B CoOBepLUeHCTBe
1CnocobeH KOHCTPYKUVMOHHBIX | KOHCTPYKLIMOHHBIX YAOBNETBOPUTENBHO KOHCTPYKLMOHHBIX CBOWCTBA
pewaTtb marepuanos MaTepuanoB MNpPUMEHSAEMbIX | CBOWCTBA marepuanos KOHCTPYKLMOHHbIX
TMNoBble OMNK-1.1 npuMeHsieMblX B | B kadyecTBe AeTanemn KOHCTPYKLMOHHBIX MpMMeHseMbIX B KadecTse | MaTepuarnos
3agaym Vcnonbayer kauecTse maTtepvanos aetanen NPUMEHseMbIX B KauecTse
npodeccunoH aetanewn NPUMEHSIEMBbIX B netanen
. OCHOBHblE _
anbHomn 33KOHbI § KavecTBe geTanen
ABATEMBHOCT | oo Hanuuve ymeHui YmeTb pasnuuatb | He ymeet pasnuyaTb | YMeeT nocpeAcTBEHHO | YmeeT pasnuyaTb | YMeeT B COBepLUEHCTBe
n Ha OcHoBe ayuHBIX mMeTansbl n | Metannsbl n crnaebl, | pasnuyaTe MeTanmnbl U | MeTannbl W CNfaBbl, | pasnuuyatbe MeTannbl U
3HaHUIA AVCLMNNMH cnnassbl, npuMeHsieMble B | cnnaBbl, MPUMeEHsiEMble | NPpUMEeHseMble B | cnnaBbl, NPUMeHsiemMble B
OCHOBHbIX NS peleHms: npYMeHsieMble B | MalUMHOCTPOEHWM B MaLLUMHOCTPOEHUN MaLLMHOCTPOEHUN MaLLMHOCTPOEHUN I'Ipe,qalfaameHau
3aKOHOB CTAHAAPTHBIX MaLUVHOCTPOEHUN VNOHHbIV TECT;
maremartunye 3anad B Hanunyve HaBbIkoB Bnagetb He Bnapgeer w™etogukamu | Bnapeet Bnapgeet MeToavkamu | B coseplueHcTBe BrnageeT | TeopeTudeckue
CKUX, cooteeTcTBUM | (BNAAEHME OMbITOM) | MEeToAMKamu nony4eHns OTNMBOK, | MOCPeACTBEHHO nony4eHus OTNUBOK, | METOAUKAMWM  MOMy4eHUs | BOMPOChHI
€CTECTBEHHO c nony4eHus npokara. MeToaukamu nornydeHusa | npokara. OTNIMBOK, NpoKaTa. 9K3amMeHaLMOHH
Hay4HbIX 1 HanpaBneHHo OTINUBOK, OTNUBOK, MpoKaTa. 0ro 3agaHus;
obuwenpoce | - npokara. Pedepar
CCHOHanbHbI
npodeccunoHa
X AUCUMNIINH _
c NbHON
AesATenbHOCTH
npUMeHeHne
M
MHdopmMaLmo
HHO-
KOMMYHMKaL, OrlK-1.2 MonHoTa 3HaHun 3HaTb He 3HaeT matemaTtuyeckue | 3HaTb MaTemartunyeckue | 3HaTb  MaremaTudeckue | 3HaTb MaTeMaTuyeckne
VOHHBIX Wcnonbayet mMaremaTuyeckve | Metodbl  ANS  pelleHus | MeTodbl ANA peleHns | Metodbl ANA  pelleHVs | MeToAdbl  ANA  pelueHust
TEXHOMOrni 3HaHVe meToAbl Ansa | 3agad B matepuanosefeHun | 3apad B | 3agav B | 3apgad B




maremaTunyec pelwexuns 3agady B | n TKM mMatepuanoBedeHnun U | matepuanoBefeHun n | matepuanoBeaeHun n
KUX MeToO0B MarepuanosefeH TKM TKM TKM
ana pewexns mm n TKM
CTaHAapTHbIX Hanuune ymenui YmeTb pewaTtb | He ymeeT pewartb 3agaun B | YMeeT NoCpeAcCTBEHHO | YMeeT pelwaTtb 3agadn B | YMeeT pewartb 3agauu B
3agay B 3agaym B | matepunanosefeHnm n TKM | pewatb 3agaym B | maTepuanosegeHum n | maTepuanosegeHun n
COOTBETCTBUM maTtepuanoBefeH | MaTemaTuyeckumu maTtepuanosegeHnn  un | TKM  maTtematundeckumn | TKM  matematuyeckummn
c um 7 TKM | metogamu TKM maTemaTuyeckumun | metogamm meTogamm B
HanpasneHune mMaTtemaTu4eckum mMeToaaMu COBEpLUEHCTBE
M 1 MeTogamu
npodgpeccroHa | Hanuume HaBbIKOB Bnagetb He Bnapeetr metogamu | Bnapgeet Bnapeet meTogamu | Bnapeet OTNINYHO
NbHoW (BnageHuve onbiTom) | mMeTogamm peLueHus 3agav B | YAOBNETBOPUTENLHO peLueHns 3agay B | MeTogamu peLueHns
AEeATEeNbHOCTU peweHunsa 3agay B | matepuanosegeHum n TKM meTodammn pelweHnsa | matepuanoseneHumn M | 3agavy 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
3KCnepyvMeHTarnbH | 3KCNepUMeHTamnbHbIX 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  06pasuoB | KOHCTPYKLIMOHHbIX ncnblTaHuio obpasuos
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 3KCMEepVUMEHTbl, B  T.4. | NPOBOAUTbL
ACHbITAHMIO T.4. BUpTyanbHble | BUpPTyamnbHble C obpasuamy | 9KCNepMMEHTbl, B T.4. | BUpTyarnbHble 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 Mpenokaameraly
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 meToaukM | 3HaeT B CcOBepLUEHCTBE OKIAMEHALMOHH
NPOhECcCHoH o6paboTku 06paboTku pe3ynbTaToB | MeTtoaukn  0BpaboTku | 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
" MDOBOAMTL bIX UCCNEAOBaHUA | WUCMbITAHWIO 06pa3uoB | nccrnenoBaHuii no | ucnblTaHUio obpa3uoB | uccrnenoBaHuii no
no MCMbITAHWIO | KOHCTPYKLMOHHBIX ucnbiTaHMio  06pasLoB | KOHCTPYKLMOHHbIX MCMbITaHUIO obpasLos
|/|3|\6/|epeva " obpasuoB maTtepuanos KOHCTPYKLMOHHBIX maTtepvanoB KOHCTPYKLMOHHBIX
Hg “g’”eHm' 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  0o6paboTkM | IKCNEepUMEHTOB 3KCNepyMeEHTOB
pe3ynbTaToB pe3ynbTaToB




3KCTMEePUMEHTOB

3KCTMEePUMEHTOB




2.5 OnucaHue nokasartesnen, KpUTepueB U LWIKan oueHNBaHUS U 3TanoB (hopMUPOBaHUA KOMMNETEHLUMA B paMKax AUCLUNITUHbI

YPOBHU CHOPMMPOBAHHOCTM KOMMETEHLNMN
KOMMeTeHUMS He o . .
MWHUMaIbHBbI cpeaHui BbICOKMI
copmumpoBaHa
OLueHKM chOpPMUPOBAHHOCTM KOMMNETEHLUI
He 3auyTteHo 3ayTeHo
XapakTepucTtnka cpopMmnpoBaHHOCT KOMMETEHLNN
KomneTteHuus B 1. ChopmMMpoBaHHOCTb KOMMETEHLMN COOTBETCTBYET
NoMHOM Mepe He MUHUMarbHbIM TPeGoBaHUAM. ViMetoLmxcs 3HaHWi,
NHpeke n MHAEI?(:!I:}I'Opa MHavKaTopb! MokasaTenb oLeHuBaHus | CPOpMUpoBaHa. 5 YMEHUIA, HaBbIKOB B LIEIOM AOCTATOMHO AJ15 PeLlieHus dopmbl 1 cpeacTea
Ha3BaHue HocTwkenmi | Komnetentm | 3HaHUSI, yMEHUSI, HaBbIKN l/lmerou:mxcn 3HaHWK, | MpakTuyeckux (NpodheccuoHanbHbIX) 3agad. KOHTpOIIS qupMMp?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 AOCTaToO4HO AN
NpPaKTU4ECKNX peLueHnst CTaHaapTHbIX MPaKTUYECKNX
(npodbeccunoHanbHbIX | (MpodeccroHanbHbIX) 3aday.
) 3apay 3. CchopMUpoBaHHOCTb KOMMNETEHLMM MOSMHOCTbIO
COOTBETCTBYET TpeboBaHuaM. Mimetowmnxcsa 3HaHui,
YMEHWI, HaBbIKOB U MOTMBALIMU B NOMHON Mepe
[OCTaTOYHO NS PELLEHNS CIOXHbBIX MPaKTUYECKUX
(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 aeTtanemn
3agauvm OCHOBHBIE MaTtepuvanos martepuanos
FIE)OCbeCCI/IOHaI‘IbH 33KOHI MPUMEHAEMbIX B Ka4ecTBe | MPUMEHseMbIX B
Ol AEATENBHOCTU | o oornoi nertanewn KayecTBe geTtanen
Ha OCHOBE 3HaHWi Hay4HbIX Hanmq?e YmeTb pa3nuyaTb | He ymeeT pasnuuatb | YMeeT pasnuyaTe MeTannbl U Cnfasbl, NPUMEHsieMble B
OCHOBHBbIX AVCLANMNH YMEeHWN MeTansbl M cnnaebl, | MeTannbl U CMAMaBbl, | MAWMHOCTPOEHUU
3aKOHOB nnst NpUMeHsiemble B | MpUMeHsAeMble B
MaTemaTU4eckux, peleHys MaLUMHOCTPOEHUN MaLUVHOCTPOEHUN TeopeTndeckvie BOMPOCH!
eCcTecTBeHHOHay4 CTaHOapTHBIX Hanunuve Bnapetb meTtoaukamu | He Bnageet | BrnapgeeTt metogukamm nonyvyeHus OTIIMBOK, NMpokaTa. 3K3aMeHaLMOHHOrO
HbIX " | zapaus HaBbIKOB nony4eHus OTNMBOK, | MeToaMKamu 3apaHus; Pecbepat
obuenpodeccuo cooTeetcTen | (Bnagexue npokara. NMony4yeHust OTIMBOK,
HarnbHbIX uc OnbITOM) npokara.
ANCLMMITNH ¢ HanpaBreHH
e o | 9T
KOMM)E’HI/IKaLWIOHH npoq)ePCMOH
z anbHowm
bIX TEXHOMOrNIA NEATENLHOCT
"




MonHoTa 3Hatb  maTematuueckue | He 3HaeT | 3HaTb MaTemaTuyeckme MeTodbl AN pelleHus 3adad B
3HaHUN MeToAbl  ANA  pelleHns | maTtematuyeckue matepuanosegeHum n TKM
3agay B | meToabl ans
MaTepuanoBsegeHum W | peweHuss 3ajavy B
TKM mMaTepuanoseaeHnm
n TKM
OrK-1.2
Mcnonbayet
3HaHue
MaTtemaTunye
CKUX Hanvlqvvle YmeTb pewatb 3agaum B | He ymeeT pewaTb | YmeeT pewaTb 3agadvm B MmartepuanosedeHun u TKM
MeTomoB YMEeHUN MaTepuanoBeaeHun n | 3agaum B | MaTemMaTM4yeckMMu MeTogamm
ans TKM  maTemaTtuyeckummn | matepuanoBeneHum
peLLeHms: MeTogamm " TKM
CTaHAAPTHbIX MaTeMaTU4eCcKUMm
3anay B MeTodamu
COOTBETCTBYU
nmc
HanpaeneHn
em
npod)e,CC”OH Hanuune Bnapetb metogamn | He Bnageet | Bnapgeet metogamu pelieHust 3agay B MatepuanoBeaeHnm
aneHou HaBbIKOB pelueHus 3agad B | meTtogamun pewenns | n TKM
ﬁeme”bHOCT (BnageHue MaTepuanoBseaeHum n | 3agad B
OnbITOM) TKM MarepuanoseneHum
n TKM
MonHoTa 3HaTb Metoauku | He 3HaeT meToauku | 3HaeT METOAMKM 3KCMEepPUMEHTarbHbIX WUCCNEeLoBaHUA Mo
3HaHUN 3KCMEPUMEHTATbHbIX 3KCNEepPUMEHTAabHbIX MCNbITaHWIO 06pa3LL0B KOHCTPYKUMOHHBIX MaTtepunanos
ncenenoBaHun no | mMccnegoBaHWmn no
OlK-5.1 MCMNbITaHUIO o6pasuoB | ucnblTaHuio
OMK-5 MoToB K YyacTtByeT B KOHCTPYKLIMOHHBIX o6pasuoB
3KCMEePUMEHT MaTepuanos KOHCTPYKLMOHHbIX
n{)li(;?eﬁsm anbHbIX MaTepuanos
OKCTIEPUMEHTATTbH nccnenoBaHn Hanmqvme YmeTb npoBoauTb | He ymeeT npoBoauTb | YMeeT MpOBOAUTL 3KCMEPUMMEHTHI, B T.4. BUPTyanbHble C | TeopeTuyeckue BOMpocChl
NP SX Nno YMEHUN 3KCMEPUMEHTbLI, B  T.M. | 3KCNEPUMEHTHLI, B T.4. | obpasuamu matepuanos 3K3aMeHaLNOHHOIo
5 UCMbITaHUIO BUPTYyarnbHble C | BupTyanbHble c 3apaaHus; Pedepar
NPOGECCHOHANbH CeJIbCKOXO03s obpasuamun maTepuanos obpasuamu
Off JEATENbHOCTH NCTBEHHOW MaTepuanos
TEXHUKM. Hanuuve BnageTtb metogamu | He Bnageet | Bnageet MeTogamu npoBedeHUs  3KCMEPUMEHTOB B
HaBbIKOB npoBeAeHust MeToaamu mMaTepuanoBefeHnn
(Bnapexve 3KCMEPVMEHTOB B | npoBedeHus
OnbITOM) MaTepuanosegeHum 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 metoaukm | He 3Haetr metoguku | 3Haet MEeTOAMNKM 0bpaboTku pe3ynbTaroB
3HaHWN 06paboTkn  pesynbTaTtoB | 06paboTku 9KCMEPVMMEHTarnbHbIX  UCCNEAOBaHUA MO UCMbITaHUIO
3KCMnepyMeHTanbHbIX pesynbTaToB 06pasLoB KOHCTPYKLIMOHHBIX MaTepuanos

nccnenoBaHui no | 3KCNepuMeHTanbHbIX
MCMbITaHUIO obpa3uoB | mccnenoBaHuin no
KOHCTPYKLMOHHbIX ucnbITaHUio
maTtepuanos obpa3suoB
KOHCTPYKLMOHHbIX
maTtepvanos
Hanuune YmeTb npoeoauTb | He ymeet npoBoautb | YMeeT  npoBoauTb  06paboTky  SKCMEPUMEHTOB  C
YMEHUN 06paboTky o6paboTky obpasuamu matepuanos
3KCMEepUMEHTOB C | aKcnepyMeHToB ¢
obpasuamy matepuanos obpasuamu
maTtepvanoB
Hanunuve BnageTtb meTogamu | He BrnageeT | Bnapeet meToaaMu obpaboTkn pesynbTaToB
HaBbIKOB obpaboTkn  pesynbTaTtoB | MeTodamu 06paboTKM | SKCMEepUMEHTOB
(BnapeHve 3KCMEepPUMEHTOB pesynbTaToB
OMbITOM) 3KCNepyMeHTOB
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YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yrLmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMI

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOAUMbBIE ANA OLEeHKU 3HaHUW, YMEeHUI, HABbIKOB
3.1.1 CpeacTBa, NnpuMeHsieMble AJisi BXOQHOro KOHTpons

BxogHOM KOHTpONb MpPOBOAUTCHA B pamKax MepBOro NEKLUMOHHOrO 3aHATUS C Lenblo BbiSBMEHUA
peanbHON TOTOBHOCTU OOy4YaloWMXCA K OCBOEHWIO [AaHHOW AMCUMMMMHBLI 3@ CYET 3HaHUN U YMEHUN,
ChOpMMPOBaAHHBLIX B  MpOLECcCe OCBOEHUA nNpedllecTBYOLWMUX  AUCUUNNKUH.  BxogHow  KOHTponb
paspabaTtbiBaeTcss npu nogrotoske pabouven nporpammbl y4eOHOW AuCUMMNMHBLL. BXxOAHOM KOHTpONnb
nposoauTcsa B popme TecTupoBaHus (Ha GnaHkax).

TECTOBbIE BOINPOCHI
AnA nposBeaeHns BXOAHOro KOHTPOss

1. MeTajisbl — 3T0 TeJIa
a) amop¢HbIe
0) KpUCTAITUIECKHEC
2. Jlerkmii MeTaJL1
a) AMMIOMUHUHN
0) TaHTaI
B) JKEJIE30
3. TBepable BellleCTBAa, AaTOMbI KOTOPBIX PACHOJIATal0TCsl B IPOCTPAHCTBE XA0THYHO
a) KPUCTAINTUYECKUE
0) amopdHbIC
B) CMEIlIaHHbIE
4. TyronjaBkuii MmeTaJj1
a) JKeJe30
0) Boab(hpam
B) CBUHEI]
5. Kaxabiii MeTa1 (BelecTB0) MOKeT HAXOAUThCS B YeThIPeX arperaTHhIX COCTOSIHUSX:
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. Tunbl aTOMHBIX CBsI3eil
a) MOHHAsI
0) MOHHAsI, KOBaJICHTHAS
B) HOHHAsI, KOBAJICHTHAS, METAJTHIECKast
8. Cnoco0HOCTB nepegaBaTh TEIJIOTY OT 00s1ee HarpeThIX YacTel Tesla K MeHee HArpeThIM
a) TeTUIOEMKOCTD
0) TEemI0npPOBOIHOCTh
B) TEIJIOBOE PACIINPECHHE
9. PazpyuieHue MeTaJI0B BCJIeICTBHE XUMHYECKOT0 W JJI€KTPOXUMUYECKOT0
B3aMMO/IeHCTBUS UX C BHELIHeH cpeaoi
a) KOppo3us
0) pacKuCIIeHHE
B) KpUCTAJUTH3AIUS
10. Kakoii MeTa/l)1 Ha3bIBAETCH YePHBIM?
a) MeJb;
0) Keneso;
B) TUTaH;
T') MarHui;
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1) IIMHK.

Howmep OtBet Howmep OtBer
BOIIpoOCca BOIIpOCa
1 0 6 B
2 a 7 B
3 0 8 0
4 0 9 a
5 a 10 0

LUKANTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB HA TECTOBbIE BOIMNMPOCbI

- «3a4TEeHOY», ecnu TecTupoBaHue caaHo Ha 60 % un Gonee.
- «He 3a4yTeHo» - MeHee 60 %.

3.1.2 CpeacTBa onsA HAMBMAYanv3auum BbiNOJIHEHUSA,
KOHTpons ¢gmkcupoBaHHbix Buaos BAPC

B xoge naydeHns acumnnnunHel npeanaraeTcs BbINONHUTE pAg 3a4aHnii B pamkax UKCUPOBaHHbIX
Buaos BAPC.Bce 3agaHuns HanpaBneHbl Ha hopMupoBaHne yMeHun paboTatb CamoCTOATENbHO,
OCMBbICIIEHHO OTOMpaTh N 0hopMNSATL MaTepuarn, pacnpenensTb CBOE paboyee Bpems, pabotaTthb C
pasnuyHbLIMU TMNaMN MaTepuarnos.

TEMbl PE®GEPATOB
. OCHOBHbIE TUMNbI KPUCTaNNMYECKUX PELLETOK METANOB;
. OCHOBHbIE MpUMecKH B MeTannax n BIMAHUS UX Ha CBOWCTBA METAIIIOB,;
. OCHOBHblE CBOWCTBaA MeTannos
. TexHomnoruio NponsBoacTBa cTanen, YyryHa, antoMuHna u meau;
. DU3MKO-XMMUYECKME NPOLECChl B JOMEHHbIX Nevax;
. Cnoco6bl nony4eHus OTNNBOK;
. llnTenHo-TexHONOrM4Yeckyto ocHacTKy n obopyaoBaHue;
. Bugbl coctaBoB 1 cBonctea hOpPMOBOYHBLIX CMECeN;
. TexHomnorno n3roToBrneHns NUTENHbIX POPM.
10. Uenb npoeegeHusa TO;
11. MNpeBpaLyeHns npoTekaroLme B MeTannax npu Harpese;
12. OcHoBHble Bugbl TO;
13. Kakne ObIBaOT BUAbI OTXUra U €ro HasHayeHue;
14. B yeM CyLLLHOCTb HOpManusauum n ee NpenmyLLecTsa nepes OTKUIoM;
15. CnocoObl 3akanku;
16. Bugbl oTnycka u nx HasHayeHue;
17. OCHOBHbIE 3aKano4vHble Cpeabl;
18. HasHaueHune XTO n aTanbl ee NpoBefeHus;
19. OcHoBHble onepaumm XTO;
20. BnusaHue yrnepoga v NOCTOAHHbLIX NPUMeCen Ha Ka4eCcTBO CTanu;
21. IlernpytoLime KOMNOHEHTBI B CNNaBax «Xkeneso-yrnepoay;
22. KnaccudukaLmio 1 MapKupoBKY YrnepoauCTbiX U NerMpoBaHHbIX CTanewu;
23. TpeboBaHus, NpeabsBNseMble K KOHCTPYKLMOHHBIM CTarnsim;
24. CTpouTenbHble cTanu (06bIKHOBEHHOIO Ka4ecTBa M HU3KONErMPOBaHHbIE);
25. MawuHocTpouteneHble CcTanu, YrnepoaucTble, NErnpoBaHHble, LUeMeHTUpyemMble U PecCOpHO-
NPY>XUHHbIE CTanu;
26. CneuymanbHble cTanu: LLapUKONOALUMMHUKOBBIE, XapOCTOMKME, XaponpoyHble, HepXaselLune ctanu u
crnnasbl;
27. Knaccudgukaumio YyryHos;
28. MapKupOoBKY 4yryHOB, CTPYKTYPY M 00nacTb NPUMEHEHUS YYTyHOB.
29. AntoMnHUIA, 1 ero cnnaebl, Knaccudukaums, mapkupoBka, obnacTe NpUMMeEHeHNs;
30. TutaH, Mard1um n 1x cnnasbl;

O©COoO~NOODWN-=-

13



31. TeopeTudeckne OCHOBbI CBApPKMX MiaBreHnem;
32. Bnapbl TOKa npu cBapke;

33. Cnocobbl 3axuraHust ayru;

34. Knaccudukaumnsa Bugos CBapKu;

LUKAJIA U KPUETEPUN OLLEHUBAHUA

- OLEHKa «3aymeHo» BbICTaBMNSAETCsA, €cny 00yyalolmiicss BbINOMHMI pedepaT, CMOr BCECTOPOHHE
PaCKpbITb TEOPETUYECKOE COAEPXaHNE TEMBbI.

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

BOMPOCbI K KOHTPONIbHbIOW PABOTE Ne 1

Ne Bonpochbl Ne Bonpochbl Ne BapuaHTta Bonpochl
BapuaHTa BapuaHTa

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

1. BblMepTuTe guarpammy COCTOSIHUSI CUCTEMbI CBUHEL — onoBo. OnuwinTe B3auMOAENCTBME KOMMOHEHTOB B
XUOKOM W TBEPAOM COCTOSIHMSAX. YKaXuTe CTPYKTYpHble COCTaBMsiioliMe BO Bcex obnacTsx guarpammbl
coctosiHna. Onpepennte KONMUYECTBEHHOE COOTHOLWIEHWE a3 M WX XUMUYECKUA COCTaB B cepeauHe
TeMnepaTypHOro nHTepeana nepBuYHoOn kpuctannmusauum cnnaea ¢ 10 % Sn.

2. Bblueptute pguarpamMmy COCTOSHUS CUCTEMbI  anloMUHWA  — repmaduin. OnvwwvTte B3aumogencTsue
KOMMOHEHTOB B XXWAKOM M TBEPAOM COCTOSHUSIX. YKaXuTe CTPYKTYpHble COCTaBrslolme BO Bcex obracTsx
avarpaMmmMbl  cocTosiHusa. Onpegenute KONMMYECTBEHHOE COOTHOLWeEeHue a3 M MX XMMUYECKUA COCTaB B
cepeaviHe TeMnepaTypHOro MHTepBana NnepBMYHON kpuctannusauum cnnaea ¢ 10 % Ge.

3. BblyepTuTe Agnarpammy COCTOSIHUSI CUCTEMbI aNlOMUHUIA — KpeMHWIA. OnuwnTe B3anMogencTBre KOMMOHEHTOB
B XWMAKOM M TBEPAOM COCTOSHUSIX. YKaXuTe CTPYKTYpHble COCTaBnsiowue BO BCeX obnacTsx Avarpammbl
cocTtosHna. OnpepenuTe KONMUYECTBEHHOE COOTHOWeEHNe a3 M MX XUMWYECKM CcocTaB B CepeauHe
TemnepaTypHOro nHTepsana nepeM4HON kpucTannusaumm cnnaea ¢ 10 % Si.

4 BbluepTuTe guarpammy COCTOSIHMS cUCTeMbl Medb — cepebpo. OnuwmnTe B3anMOAENCTBME KOMMOHEHTOB B
XVWOKOM M TBEPAOM COCTOSHMAX. YKaXuTe CTPYKTYpHble COCTaBrisiowmMe BO BCeX 06nactax Auarpammbl COCTOSHWS.
Onpepennte KONMYECTBEHHOE COOTHOLLEHME a3 U NX XMMWYECKUA COCTaB B CepeavHe TemnepaTypHOro nHTepsana
nepBuyHON kpucTannusaumm cnnaesa ¢ 10 % Ag.

5. BbluepTuTe gmarpammy COCTOSIHUSI CUCTEMbI BUCMYT — cypbMa. OnuwuvTe B3anMOAEeNCTBUE KOMMOHEHTOB B XUOKOM
M TBEPAOM COCTOSHUSIX. YKaXuTe CTPYKTYpHbIE COCTaBrsoLMe BO BCex obnactax guarpammel coctoaHusa. Onpegenute
KONMMYECTBEHHOE COOTHOLWIEHNEe a3 M UX XMMUYECKUA COCTaB B CepefvHe TemnepaTypHOro vHTepsana nepBUYHON
kpuctannusaumm cnnaea ¢ 10 % Sb.

6. BbluepTuTe gnarpamMmmy COCTOSIHUS CUCTEMbl Meb — HUKeNb. OnuwnTe B3aMMOAenCcTBME KOMMOHEHTOB B XKUAKOM U
TBEPAOM COCTOSIHUAX. YKaXuTe CTPYKTYpHble COCTaBnsiowye BO Bcex 0bnacTsax gnarpammbl coctosiHnsa. Onpegenure
KONMYeCcTBEHHOe COOTHOLLEHNEe a3 M MX XMMUYECKMI COCTaB B cepeauHe TemnepaTypHOro uHTepBana nepBUYHON
kpuctannusaumm cnnaea ¢ 10 % Ni.

7. BbluepTuTe gnarpammy COCTOSIHWUS CUCTEMbl KagMuiA — UMHK. OnuwmTe B3auMOAENCTBUE KOMMOHEHTOB B XMAKOM U
TBEPOOM COCTOSHUSAX. YKaXuTe CTPYKTYpHble COCTaBrsloLmMe BO BCcex obnactax gnarpaMmel coctosHus. Onpeagenute
KONMMYECTBEHHOE COOTHOLWIEHNE a3 U MX XMMUYECKUA COCTaB B CepeauHe TeMnepaTypHOro MHTepBana NepBUYHON
Kpuctannmsauum cnnaea ¢ 10 % Zn.
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8. BblqepTI/ITe aounarpaMmmy COCTOAHUA CUCTEMDbI anoMUHUN — megb. OnNUWNTE B3aUMOLENCTBME KOMMNOHEHTOB B XMAKOM

N TBEPOOM COCTOAHUAX. YkaxuTe CTPYKTYpHbl€ COCTaBlAOWNE BO BCEX obnacTax anarpamMmmbl COCTOAHUA. Onpe,qenMTe

KONMYECTBEHHOE COOTHOLUEHWE ha3 M MX XMMUYECKUIA COCTaB B cepeauHe TeMnepaTypHOro MHTepBana nepBUYHON

Kpuctannusaumm cnnasa ¢ 10 % Cwu.

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

XNAKOM N TBEpAOM COCTOAHUAX. YkaxuTe CTPYKTYpHble COCTaBlidloline BO BCeX obnactax anarpaMmmbl COCTOAHUA.

OnpenenMTe KONIMYEeCTBEHHOE COOTHOLIEHME dha3 U UX XMMUYECKUI COCTaB B cepeanHe TeMnepaTtypHoro nHrtepsana

nepBuYHON kpucTannmnsaumm cnnaesa ¢ 10 % Sb.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BblyepTuTe OmarpaMMmy COCTOSHUS CUCTEMbI OMOBO — UMHK. Onuwinte B3auMOAENCTBUE KOMMOHEHTOB B
XWOKOM W TBEPAOM COCTOSIHMSAX. YKaXuTe CTPYKTYpHble COCTaBnsiolLiMe BO Bcex 0bnacTax auarpamwbl
coctosiHna. Onpepenute KONMUYECTBEHHOE COOTHOLIEHWE a3 M MX XMMUYECKWA COCTaB B cepeaviHe
TemnepaTypHOro MHTepBarna nepBuYHoON Kpuctannuaaumm cnnasa ¢ 10 % Zn.

N3o6pasute anarpammy COCTOSIHUS CMaBOB CUCTEMblI Medb — HUKENb, MOCTPOMTE KPUBYIO OXNaxaeHus Ans
cnnasa ¢ 25 % Ni n npoaHanuanpyinTe ee ¢ NpUMEHeHneM npasuna gas.

N3o6pasnte gnarpammy COCTOSIHUS CMaBOB CUCTEMbl Medb — HUKENb, NMOCTPOWTE KPMBYIO OXNaxaeHus Ans
cnnasa ¢ 40 % Ni n nposeanTe aHanua.

N3obpasute pAuarpammy COCTOSIHUS CMnaBOB CcUCTeMbl Medb — Hukenb. Onpegenute coctaB w
KonmyecTBeHHoe cooTHoweHme a3 cnnaea ¢ 30 % Ni npu Temnepatype 1200 °C.

M306pa3nTe avarpammy COCTOSIHMS CMaBOB CUCTEMbI CBUHEL, — cypbMa. [NOCTpONTE KpUBYH OXNaKOeHus
cnnaea ¢ 50 % Sb n npoaHanuanpyiTe ee ¢ NpUMeHeHUeM npaswuna as.

M3obpa3nte pguarpamMmy COCTOSIHAS CNMaBOB CUCTEMbI CBUHeL, — cypbma. Onpegenute coctaB w
KONM4ecTBEHHOE CooTHoLleHWe ¢a3 cnnaea ¢ 60 % Sb npu temnepatype 350 °C.

M3o0bpa3nte guarpamMmmy COCTOSIHWSI CMIaBOB CUCTEMbI antOMUHUIA — Mefb, MOCTPONTE KPMBYIO OXIaXXOEeHUS
ans cnnaea ¢ 4 % Cu 1 npoaHanuanpynTe ee c NpMMeHeHNeM npasuna gas.

N3obpasnte pAuarpammy COCTOSIHUSI CMMaBOB CUCTEMbl aniOMWHUA — KPEMHWIW, MOCTPONTE KPUBYIO
oxnaxgeHus ans cnnaea ¢ 8 % Si n npoaHanusupyiite ee ¢ NpUMeHeHneM npasuna as.

BbiyepTuTe gnarpaMmy COCTOAHUIA Xene3o-ueMeHTUT. OnvwmnTe dasosble NpeBpaLleHns 1 NOCTPONTE KPUBYIO
oxnaxaeHuss B uHTepBane TemnepaTyp ot 1600 go 0°C (¢ npumeHeHnem npaBuna ¢as) ona cnnaea,
copgepxaulero 0,16% C. gna 3agaHHoro cnnaea npu Temnepatype 1515°C. OnpegenuTb coctaB a3, T0 ecTb
NPOLEHTHOE coaepXaHne yrnepoaa B hasax; KOnM4eCTBEHHOE COOTHOLLEHMe das.

Vcnonb3ys guarpaMmmy COCTOSIHWMA, XKEne3o-LEeMEHTUT U y4uTbliBas NpeBpaLleHusi, npoucxoasime B ctanu Y8
npuW NOMHOW 3aKarke U HU3KOM OTMYCKe, YKaxuTe TeMnepaTtypy 3akarku, oxnaxaaroLlyo cpeay U TemnepaTtypy
otnycka. OnuwuTe asoBble MpeBpaLLEHUsi, NPOUCXOASLIME B CTanuM NpW 3akanke M HU3KOM OTMycKe.
MpuBeoute 3HayeHue TBEPAOCTW CTanu, MOCMNE Kaxaoro Buaa TepmoobpaboTku. OnuwnTe OaHHYH Mapky
cTanw.

BbluepTuTe gnarpaMmMmy COCTOSHUIA Xene3o-LUeMeHTUT. OnuwmnTe da3oBble NpeBpaLLEHNS 1 MOCTPONTE KPUBYIO
HarpeBaHus B uHTepBane Temnepatyp ot 0 go 1600 °C (¢ nmpumeHeHvem npaBuna ¢as) Ansg cnnaea,
copepxatlero 0,3% C. Boibepute ana 3agaHHOro cnnaea nobylo Temnepartypy Mexagy NMHUSMU NMKBUAYC U
conuagyc. Onpepgenutb coctaB a3, TO eCTb MPOLEHTHOE COoAepXaHwe yrnepoda B ha3ax; KONMYecTBEHHOe
COOTHOLLEeHWe das.

Vcnonb3ys guarpamMmmy COCTOSIHWUM, Xene3o-LeMEHTUT M yYnTbiBas npeBpalleHvs, npomcxoasiwme B ctanm 70
npu MOMHOW 3akanke W cpegHeM OTNycKe, YKaXuTe TemnepaTtypy 3akankv, Ooxnaxaalowyl cpegy U
TemnepaTtypy cpegHero oTnycka. [lpuBegute MexaHUYeckMe CBOWCTBA CTanu MOCre Kaxgoro Buaa
TepmMoobpaboTku. OnunTe AaHHYO MapKy CTarnwu.

BbluepTuTe gnarpaMmMmy COCTOSIHUIA Kene3o-LueMeHTUT. OnuwmnTe dasoBble NpeBpaLLeHUs 1 MOCTPONTE KPUBYIO
oxnaxaeHus B umHTepsane Temnepatyp ot 1600 go 0 °C (c npumeHeHuem npasuna ¢as) Ana cnnaea,
copgepxaulero 0,5% C. [ns 3agaHHoro cnnaea npu temnepatype 1475°C onpepenuTtb coctaB a3, TO ecTb
NPOLEHTHOE CoAepXaHune yrnepoaa B hasax; KonM4eCcTBEHHOE COOTHOLLEHME da3s.

Vcnonb3ys guarpamMmmy COCTOSIHWUM, Kene3o-LeMEHTUT M yYnTbiBasi nNpesBpalleHns, npoucxoasiume B ctanm 40
npy NepeKkpuUCTanimM3aLMoHHOM OTXUIe yKaXuTe TemnepaTypy HarpeBa W ycroBus oxnaxgeHus. Onuvwute
¢asoBble MpeBpalleHns, npoucxogsiime B crtanu npu omkure. [MpuBegute XxapakTepucTUKM W3MEHEHWS
MeXaHU4YecKkmMx CBOMCTB. OnuLuMTe AaHHYI0 MapKy cTanu.
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24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

BbluepTuTe aMarpaMmMy COCTOSIHWI xene3o-uemMeHTUT. Onuwute dasoBbie NpeBpaLLeHns U NOCTPONTE KPUBYIO
HarpeBaHuss B uHTepBane TemnepaTyp oT 0 go 1600°C (c npumeHeHvem npasun as) Ana cnnaea,
copepxatero 0,8% C. [Ins 3agaHHoOro cnnaea onpefenute NpoLeHTHoe codepkaHue yrnepoga B dasax npu
Temnepartype 700°C.

Mcnonb3ys avarpammy COCTOSIHWUI Xene3o-LeMEHTUT U yunTbiBas npespalleHuns, npoucxoasiwime B ctanm 45
npu HOpManusauuu, ykaxute TemnepaTypy HarpeBa W Yycrnosus oxnaxgeHus. Onuwwute dasosble
npeBpalleHnsi, MpoMCXodsLime B CTanu Mpu Hopmanu3auuMoHHOM oTxure. [puBeduTe XxapaKTepUCTUKK
MexaHN4eCcKnx CBOMCTB cTanu nocrne TepmoobpaboTkn. OnuwmnTe gaHHy0 MapKy ctanu.

BbluepTuTe gnarpaMmMy COCTOSIHWUI xene3o-uemeHTUT. Onuwmnte dasosblie NpeBpaLLeHnst 1 NOCTPONTE KPKBYIO
oxraxgeHuss B uHTepBane TemnepaTyp oT 1600 pgo 0°C (c npumeHeHuem npaswn ¢as) Ans cnnaea,
cogepxaiero 1,0% C. [ina 3agaHHOro cnnaea oOnpegenqTe MNpPOLEHTHOe cofepxaHue yrnepoga B dasax;
KONMYeCcTBEHHOE COOTHOLLEHMe das.

Wcnonb3ysa anarpaMMy COCTOSHUI Xene3o-LeMEHTUT U yunTbiBas npespalleHus, nponcxogsawme B ctanm Y10
NpW HENOSHOW 3aKarke M HW3KOM OTMYCKe, YKaxuTe TemnepaTtypy 3akaiku npu HU3KkoMm oTnycke. OnuwuTe
dasoBble NpeBpalleHns, NpoMcxoadiue B ctanu B npoueccax TepmoobpaboTok. OnvwmTe Mapky ctanu ¢
npmBeAeHMeM 3HaYeHns TBEpPAOCTM NOCHe Kaxaoro Buaa TepmoobpaboTku.

BbiyepTuTe gnarpaMmy COCTOAHUIA xene3o-ueMeHTUT. OnvwmnTe dasosBble NpeBpaLleHns U NOCTPONTE KPUBYIO
HarpeBaHus B uHTepBane TemnepaTtyp oT 0 go 1600°C (c npumeHeHvem npasBun as) Ana cnnaea,
copnepxauwero 1,8% C. [Ona 3agaHHoro cnnaea npu Temnepatype 1350°C onpegenute NpoLEHTHOE
cofepxaHve yrnepoga B hasax; KonmyecTBeHHOe CooTHoLeHne das.

Wcnonb3ys anarpammy COCTOSIHUM >Xene30-LUeMeHTUT U yuuTbiBas npespalleHusi, mpoucxoasiimne B ctanm 50
MpW NOMHOWM 3aKanke W BbICOKOM OTMYCKe, YKaXuTe TemnepaTtypy 3akarnku, OXNaxgaloLylo cpedy, CKOpoCTb
oXNaxgeHns W TemnepaTypy Harpesa nMpu BbICOKOM oTnycke. Onuwwute asoBble npeBpalleHns,
npovcxodsiline B cTanu B npoueccax TepmoobpaboTok. lNpuBeaute 3HaveHuss TBepAOCTW CTanu nocre
TepmoobpaboTkn. OnuwnTe AaHHYO MapKy cTanu.

BbiyepTuTe gnarpaMmy COCTOAHUIA xene3o-ueMeHTUT. OnuwmnTe dasosble NpeBpaLleHns 1 NOCTPONTE KPUBYIO
oxnaxgeHnss B uHTepsane TemnepaTyp ot 1600 go 0°C (c npumeHeHuem npasuna ¢as) Ana cnnasa,
copepxauero 1,5% C. [na 3agaHHOro cnnasa onpedenuTe NPOLIEHTHOE cofepXaHwe yrnepoaa B dasax,
KONMMYEeCTBO aycTeHnTa u obbem xugkon dassl npu Temnepatype 1400°C.

Wcnonb3ys pguarpamMmy COCTOSIHUMA Kene3o-LEeMEHTUT U yuuTbiBas npesBpalleHns B crtarm 85 npwm
HOpManusaumu, ykaxute TemnepaTypy Harpesa M ycrnosusi oxnaxaeHus. OnuwmnTe dasoBble NpeBpaLLeHus,
npoucxoAsLuMe B cTanu npyv HOPManu3auvoHHOM OTXUre C NpuBedeHWEM MexaHuyeckux cBoncTB. OnuwunTe
MapKy cTanu.

BbluepTuTe anarpaMmy COCTOSIHWI xene3o-LemeHTUT. Onuwunte dasosble NpeBpaLLeHns U NOCTPONTE KPKBYIO
HarpeBaHus B uHTepBane Ttemnepatyp ot 0 go 1600°C (c npumeHeHuem npaBuna das) Ans chnasa,
cogepxaiiero 2% C. [na 3agaHHOro cnnasBa onpefenqTe MNpoLeHTHoe codepXaHue yrnepoaa B dasax,
KONMMYeCTBO aycTeHnTa u obbem xugkon dassl npu Temnepatype 1300°C.

Wcnonb3ys pguarpamMmy COCTOSIHMIM Kerne3o-LeMEeHTUT U yuuTbiBas npesBpawleHns B crtarm 20 npwu
PeKpUCTannNn3aunoHHOM OTXWre, YKaxXuTe TemnepaTypy Harpesa v ycrnoBus oxnaxaeHus. Onvwure casosble
npesBpaLleHns, npomcxoasaiwmne B ctann U U3MeHeHue CBOWCTB ee npu TepmoobpaboTke, a Takke onuwnte
OaHHYI0 MapKy cTanw.

BblyepTuTe gnarpaMmmy COCTOSHUIA Xene3o-ueMeHTUT. OnvwmnTe dasoBble NpeBpaLleHns 1 MOCTPONTE KPUBYIO
oxnaxaeHus B uHTepBane TemnepaTyp ot 1600 go 0°C (c npumeHeHvem npasuna ¢as) gns cnnaea,
cogepxawero 2,3 % C. [Ons 3agaHHoro cnnasa npwu Temnepatype 1200°C onpegenute npoueHTHOe
cofepxaHuve yrnepoga B hasax, KonnmyecTBeHHOe CooTHoLeHue das.

Wcnonb3yss guarpamMMy COCTOSIHAM Kene3o-LeMEHTUT U yy4uTbiBas MpeBpalleHusl, MpoucXoasine B
3aKaneHHoOW cTanu CO CTPYKTYpOW MapTEHCWUT U OCTaTOYHbI ayCTEHUT MpWU HWU3KOM, CPeOHEM W BbICOKOM
OTNYyCKe, yKaxuTe TemnepaTypy HarpeBa npu pasHbix Buaax otnycka. Onuwwute as3oBble NpeBpaLLeHus,
NPOUCXOASALIME B 3aKaneHHOW CTanu MpW HU3KOM, CPedHEM W BbLICOKOM OTMYyCKe, a Takke W3MeHeHune
MeXaHW4YeCKNX CBOMCTB.

BblyepTuTe gnarpaMmy COCTOSHUIA Xene3o-ueMeHTUT. OnvwmnTe dasoBble NpeBpaLleHns 1 MOCTPONTE KPUBYIO
HarpeBaHuss B WHTepsBane Temnepatyp oT 0 go 1600°C (c nmpumeHeHvem npasuna ¢as) Ana cnnasa

16



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

cogepxalero 2,5 % C. Bbibepute ons 3agaHHoro cnnaea Nnobyo TemnepaTypy Mexay JUHUSIMU FIMKBUOYC U
conuayc. Onpegenute coctaB a3, TO eCTb NPOLEHTHOE COAepXaHue yrnepoda B hasax; KONM4ecTBEHHOE
COOTHOLLEHMWe das.

Mcnonb3ys gnarpammy COCTOSIHUI Xenes3o-LeMeHTUT U yYnTbiBas nNpeBpalleHns, nponcxogsime B ctanm Y8
npu cpeponamnsmpytolem oTKNUre, ykaxute TemnepaTtypy Harpesa u ycrnosus oxnaxgeHuns. Onuwmute gasosble
npespaLleHus, npoucxoadawme B ctanu npu omxure. OnuwuTte ctanb Y8 ¢ npuBeAeHVMEM XapaKTepucTUK
MEeXaHU4YeCKMX CBOMCTB nocrne TepmoobpaboTku.

BbluepTuTe gnarpaMmmy COCTOSHUIA Xene3o-ueMeHTUT. OnvwmnTe dasoBble NpeBpaLLeHNS 1 MOCTPONTE KPUBYIO
oxnaxgeHuss B uHTepBane Ttemnepatyp ot 1600 po 0°C (c npwvmeHeHuem npasuna pa3) ansg cnnaea
copepxallero 3 % C. [ina 3agaHHOro cnnaea onpegenvTe NpoLEHTHOE coAepXaHue yrrnepoga B dasax npu
Temnepatype 1000°C.

Yrnepoauctele ctanu 35 n Y8 nocne 3akankvm u HM3KOro oTnycka umetoT TBepaocTb: nepeas HRC 50, BTopas
HRC 60. Ncnonb3ys amarpammy COCTOSIHUMA Xeneso-LEeMeHTUT U y4nTbiBas npeBpalleHus, Nponcxoasiime B
cTansx onuwwute cpasoBble NpeBpaLLeHns n o6bACHUTE NoYeMy cTanb Mapkn Y8 nmeet 6onbLuyto TBEpAOCTb,
Yem ctanb 35.

BbiyepTuTe gnarpaMmy COCTOAHUIA Xene3o-ueMeHTUT. OnvwmnTe dasosble NpeBpaLeHns 1 NOCTPONTE KPUBYIO
HarpeBaHus B uHTepBane Ttemnepatyp ot 0 go 1600°C (c npumeHeHvem npasuna as) Ang cnnaea,
copgepxaulero 3,5 % C. ins 3agaHHoro cnnaea npu Temnepatype 1150°C, onpepenute coctaB a3, TO eCTb
NPOLEHTHOE CoAepXaHne yrnepoaa B hasax; KoNM4eCcTBEHHOE COOTHOLLEHME da3s.

Mocne 3akanku yrnepogmucTon CTanmuM CO CKOPOCTBbH OXNaXOAeHus Bhbllle KpuTudeckon, Obina nonydeHa
CTPYKTypa, coctoswas u3 cepputa u mapteHcuta. MpoBeante Ha AvarpaMme COCTOSIHWI Kene3o-LeMeHTUT
opaMHaTy, COOTBETCTBYIOLLYH COCTaBy 3aaHHOM CTanu, yKaXuTe MPUHATYI0O B JaHHOM cryvyae TemnepaTypy
HarpeBa noA 3akanky v onuwmute ¢asoBble NpeBpalLeHusi, KOTopble COBepLUanvcb B CTanu Mpu Harpeese u
oxnaxaeHun. Kak HasbiBaeTCcs TakoW BUA 3aKkanku?

BbiyepTuTe gnarpaMmy COCTOAHUIA Xene3o-ueMeHTUT. OnuwmnTe dasosble NpeBpaLeHns 1 NOCTPONTE KPUBYIO
oxnaxaeHus B uHTepBane TemnepaTyp oT 1600 go 0°C (c npumeHeHuem npaBuna ¢pa3) gns cnnaea,
copepxallero 4 % C. Boibepute ans 3agaHHoro cnnaea nobyo TemnepaTtypy Mexagy NUHUAMWU NUKBMAYC Y
conuagyc. Onpepenute coctas a3, TO eCTb NPOLEHTHOE CoaepXaHue yrnepoda B pas3ax; KONMyecTBeHHOe
COOTHOLLEeHne drasax; KONMYEeCTBEHHOE COOTHOLWEHNe das.

W3penve ns cpegHeyrnepoamncTon ctanu nocne oTrnycka uMeeT TBepaoCcTb 6onee HM3Kkyto, Yem npegycMoTpeHo
TEXHOMOTMYECKUMN YCINOBUAMU. YeM BbI3BaH 3TOT AedEKT, U KaK MOXHO ero ucnpaButb?

BbluepTuTe gnarpaMmmy COCTOSHUIA Xene3o-ueMeHTUT. OnuwmnTe da3oBble NpeBpaLLeHUs 1 NOCTPOUTE KPUBYHO
HarpeBaHus B uHTepBane Ttemnepatyp ot 0 go 1600°C (c npumeHeHuem npaBuna das) Ans chnasa,
copepxatlero 4,3 % C. [Ina 3agaHHOro cnnasa onpeaenvTe NpoLeHTHOE coepXaHue yrnepoaa B casax npu
Temnepatype 1147°C.

Pexywmii MHCTpyMeHT 13 ctanu Y11 6bin neperpeT npu 3akanke. Yem BpefeH MeperpeB U Kak MOXHO
ncnpaBuTb 3TOT AedEKT, a Takke ONULLIMTE AAaHHYI0O MapKy CTanm.

BbiyepTuTe gnarpaMmy COCTOAHUIA Xene3o-ueMeHTUT. OnvwmnTe dasoBble NpeBpaLeHns 1 MOCTPONTE KPUBYIO
oxraxgeHns B uHTepsane TemnepaTtyp ot 1600 go 0°C (c npumeHeHvem npasuna ¢pas) ans cnnaea,
copepxallero 5 % C. [ina 3agaHHOro cnnaea onpegenqTe NpOLEHTHOE coaepXaHve yrnepoaa B chasax npu
Temnepatype 1000°C.

CpenHeyrnepoaucTyto ctanb, HarpeTylo A0 ONTUMAanbHOW TemnepaTypbl, OXnaxaanu co CKOPOCTbH, MEHbLUE
KpUTMYECKOW CKOpPOCTM 3akanku. [pu 3ToM nonyyveHa TBEPAOCTb HWKE, YEeM NPegyCMOTPEHO TEXHUYECKUMU
ycnosusimu. Yem Bbi3BaH 3TOT AeEKT U Kak MOXHO €ro UcnpaBuTb?

BbluepTuTe gnarpaMmMmy COCTOSIHUIA Kene3o-LueMeHTUT. OnuwmnTe dasoBble NpeBpaLLeHUs 1 MOCTPONTE KPUBYIO
oxnaxaeHus B uHTepBane TemnepaTyp oT 1600 go 0°C (c npumeHeHuem npaBuna ¢as) Ang cnnasa,
copepxatlero 6 % C. [ina 3agaHHOro cnnaea onpefenvTe NPOLEHTHOE coaepXaHue yrnepoaa B casax npu
Temnepartype 800°C.

BbiyepTuTe gnarpaMmmy COCTOAHUIA Xene3o-ueMeHTUT. OnvwmnTe dasoBble NpeBpaLLeHns U NOCTPONTE KPUBYIO
HarpeBaHus B uHTepBane Ttemnepatyp ot 0 go 1600°C (c nmpumeHeHuem npasuna ¢as) Ans chnasa,
copepxatlero 6,5 % C. Beibepute ans 3agaHHoro cnnasa nobyo Temnepatypy Mexagy NTMHUSAMU NUKBUAOYC U

17



conuayc. Onpepenute coctaB a3, TO eCTb NPOLEHTHOE cofepXaHue yrnepoga B asax; Konm4yecTBEHHOE
COOTHoOLLEHME (has.

50. BbluepTuTe guarpaMmy UM30TEPMUYECKOrO MpeBpalleHus aycTeHuTa Ansg ctanu Y8, HaHecuTe Ha Hee KpuBYH
pexuma Tepmuyeckon obpaboTtku, obecnevmsaroLen nonyyeHme teepaoctn HB1600. YkaxuTe Kak 9TOT pexunm
HasblBaeTCcsa 1 onuwinTe ba3oBble NpPeBpaLLeHUs, NpoucxoasLue B cTanu.

51. BbluepTuTe Anarpammy COCTOSIHWUI )ene3o-uemeHTuT. Onuwnte asoBble NpeBpaLleHnsi U MOCTPONTE KPUBYHO
HarpeBaHus B uHTepBane Ttemnepatyp ot 0 go 1600°C (c npumeHeHuem npaBuna ¢as) Ana chnasa,
copepxallero 4,8 % C. [na 3agaHHOro cnnaea onpefenqTe NpOLEHTHOe cofepxaHue yrnepoga B hasax,
KONMUYECTBO LEMEHTUTa 1 obbeM xuakon hasbl Npu TemnepaType nexaiwiey Mexagy NUHUSAMU NUKBUOYC W
conuayc.

52. BbluepTuTe gmarpammy M3oTEPMUYECKOrO NPeBpaLLEHNst ayCTeHUTa And crtanu Y8, HaHecuTe Ha Hee KpUBYHO
pexuma Tepmunyeckon obpaboTtkn, obecneumsatoLLen nonydyeHve TBepaoct HRC55. YkaxuTe, Kak 3TOT pexum
HasblBaeTCcs, 1 onuwinTe ha3oBble NpeBpaLLeHns, NPOUCXOoasLLne B CTanu.

BOMPOCbI K KOHTPOJIbHbIOA PABOTE Ne 2

BapuaHT Ne 1

1. Jetann mawuH u3 ctann 40 3akaneHbl: 0gHU - ¢ TemnepaTypbl 760 °c, apyrvue - ¢ Temneparypsbl
840 °C. YkaxuTe npaBumbHbIi PeXUM 3aKamku, UCMOMb3ys AnarpaMMy xXenes3o-LeMeHTUT. Kakue 13 AaHHbIX
aetanen umetotT 6onee BbICOKYO TBEPOOCTb M MyylluMe 3KCnyaTauMoHHble xapaktepuctuku. MNMpegnoxuire
BWA OTMyCKa NPUMEHUMbIV ANS JaHHOW cTanw.

2. lns vn3roToBneHus psga getanen camoneta BbidbpaH cnnae [16. OnuwunTte cocTaB cnnaea, pexunm
YNpoYHALWENn Tepmuyeckor 06paboTkm ©  nonydaemyd  MUKPOCTPYKTypy. Onuwmte npouecchl,
npoTekatoLme npu TepmoobpaboTke.

3. Ona M3ydeHus pexyLimx CBOWCTB UHCTPYMeHTa M3 ctanu P12 HasHauuTb TEPMUYECKYD U XUMUKO-
TepMmuyeckyto 0bpaboTky. [atb obocHoBaHMe nocnegHen obpabotke. OnuwmnTe TexHororniw o6paboTky,
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. MNMpwn npoBegeHun Tepmuyeckon obpaboTkn Bana, M3roTOBMEHHOIO M3 ctanu 45, Obina BbINOSHEHA
3akanka ¢ 760 °C. MpaBunbHO nu Obina BbiOpaHa TemnepaTypa 3akanku? OBOCHYWTE CBOE peLUeHUe.
KakoBa cTpykTypa Bana nocne gaHHon TepMmoodpaboTku.

2. ns M3roToBneHMs1 MOCTOSHHbLIX MarHuToB ucnonb3dyetca cnnas KOHOK40T8A: a) pacwudpynte
COCTaB W onpefenqTe, K Kakom rpyrnne OTHOCUTBCA AaHHbIN CNnaB No HasHavyeHuto; 6) o6bAcHUTE BNUsAHME
NernpoBaHnsa Ha CBOWCTBA CMNMaBa; B) YKaXUTe OCHOBHbIE CBOWCTBA W TpeboBaHWs, npeabsiBrsiemMble K
cnnasy.

3. [ns n3roToBrneHua getanen nyteM rnybokowm BbITSXKKM npuMeHsieTcs naTyHb J190. PacwudpyinTte
COCTaB, Has3Ha4ybTE PEXMM MPOMEXYTOYHON TEPMUYECKON 06paboTKn, NPUMEHSIEMON MeXAY OTAENbHLIMU
onepauusamm BbITsXKKU. OBOCHYINTE BbIOPaHHbIN PEXUM U MPUBEAMTE MEXaHMYECKMEe CBONCTBA CrnnaBsa.

4. Ina ynyyleHns pexyLinmx CBOMCTB MHCTPYMeHTa 13 ctanu P18 HasHaunTb TEpMUYECKY0 U XUMUKO-
Tepmuyeckyto obpaboTky. [ns o6ocHOBaHMA nocnegHen 00paboTkn onncaTb TEXHOMOIMIO NpoLecca, Mapky
cTanu n MUKpOCTPYKTYpYy. MNMpuBegunTe 3HavyeHWe TBEPAOCTU MHCTPYMEHTA nocrie obpaboTok.

BapuaHT Ne 3

1. MeTumku u3 ctanu Y10A 3akaneHbl: ogHU - ¢ Temnepatypbl 760 °c, apyrue - ¢ Temnepatypbl 840 °c.
Mcnonb3yss guarpaMmmy >Keneso-LUeMEHTUT, YKaXuTe MpaBuilbHbIA pexuM 3akanku. Kakon wu3s aTtux
MHCTpyMeHTOB ByaeT mmeTb 6onee BLICOKYHD TBEPAOCTb M M3HOCOCTOMKOCTb, @ COOTBETCTBEHHO fyylune
3KCMyaTauMoOHHbIE XapaKTEPUCTUKK, NPEANIOXUTE BUA OTNYCKA ANs JaHHOW cTanu.

2. [ina obwmnBku camoneToB ncnonb3yeTtcs crnnas BT6. MNpuBegute XMMmnyeckmini COCTaB Cnnasa, PeXum
YMPOYHSOWEN TepMudeckon o6paboTkm M nonydyaemyo npu 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 YNPOYHEHNE CNNaBa U YKaXKUTE XapaKTepUCTUKN MeXaHUYECKUX CBOUCTB.

BapuaHT Ne 4

1. OBbACHUTE NPUYNHBI BO3HUKHOBEHUSA HanpsXeHu npu 3akanke. Kakve gedektbl MOryT BO3HUKHYTb
npu atom? Kaknum o6paszom MOXHO NpeaoTBpaTnTe obpa3oBaHUe 3aKanoOYHbIX TPELUH?

2. [Ona wn3rotoBneHus pnetanen, NpuMeEHsAeMbiX B CYAOCTpOeHuM, BblbpaH cnnaB BpAMu10-2: a)
pacwudpynTe coctaB M ONpedenuTe, K Kakon rpynne OTHOCUTCH AaHHbIA chna.; 6) ykaXuTe OCHOBHble
cBovicTBa 1 TpeboBaHus, NpeabsBNseMbIe K Cnnasy.

3. Ha n3genusx ua ctann 35XMHKOA TpebyeTcs nony4nTb NOBEPXHOCTHLIN CIOW BbICOKOW TBEPOOCTM.
O6ocHynTe BLIOOP MeToda XMMWKO-TepMmUYeckor obpaboTkn. OnuwmnTe TexHomnorni obpaboTku, MapKy
cTanu n CTpyKTypy nsgenun nocne obpaboTku.

4. Ins n3rotoBrieHus1 peccop BbibpaHa ctanb 70C3. Paclumndpyinte ee coctae, ykaxute rpynny cranmu
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 AaHHbi chnas; 6) HasHaubTe Tepmuyeckyo obpaboTky; B)
onuLMTe MUKPOCTPYKTYPY M CBOWCTBA cnnasa.

3. B kavectBe MaTtepuana Ans OTBETCTBEHHbIX MOALWMMHWKOB CKONbXeHus BblbpaH crnnas BpC30.
PacwundpyiiTe cocTaB, yKaxuTe OCHOBHble CBOWCTBA W TpeboBaHuWs, npeabsBrseMble K CrnfaBaM 3TOw
rpynnbl.

4. Ha kynadkax m3 ctanm 10 TpebyeTcs nony4utb MNOBEPXHOCTHBLIN CIOW BbICOKOW TBEPAOCTMU.
O6ocHynTe BbIOOP MeToda XMMWKO-TepMuyYeckor o6paboTkn. OnuwimTe TexHomnorno obpaboTkn, Mapky
cTanu n CTpyKTypy nsgenumn nocne obpaboTku.

BapuaHT Ne 6

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

2. Ina n3roToBneHus getanew B aBuacTpoeHun ucnonb3yetcsa cnnaes MJ15: a) pacwmdpyinTte cocTas
cnnasa; 6) ykaxuTe cnocobd W3roTOBMEHUS JeTanen W3 [AaHHOro Cnnasa; B) YKaXUTEe BO3MOXHYHO
TepmMoobpaboTKy; r) onUWNTE MEXAHNYECKME CBOWCTBA CMaBa.

3. [nsa nsrotoBneHnss MeTYMKOB BbibpaHa ctanb P9. PacwndpyiiTe mapky, ykaxute rpynny cranv no
HasHa4YeHuo, ONULINTE BINUSIHUE NETNPYIOLLEro 3fIeMeHTa N CBOMCTBA UHCTPYMEHTA.

4. B kayecTBe MaTepuana Ans BKNagblllen OTBETCTBEHHbIX NOALIMMHMKOB CKOMbXEHMS BblIOpaH crnnas
B83. Pacwmndpynte coctas, onuwnTe MUKPOCTPYKTYPY U YKaXKUTE OCHOBHLIE TpeboBaHUs, NpeabsiBNseMble
kK babbutam.

BapuaHT Ne 7

1. CTanbHOM pblyar y 3KckaBaTopa Criomarncs B MOPO3Hyto norogy. B uem moxeT ObiTb npuymHa
NMONomMKn?

2. KpaTko W3NoXute OCHOBbI TEPMUYECKON OOPabOTKM antOMUHMEBLIX CIMAaBOB B MPUMEHEHUN K
NPOMBbILLITIEHHOMY CMIiaBy AOParntoMUH. YKaXnTe coOCTaB yNpPOYHsoLWMX das, obpasyroLmxcsa npyu cTapeHmum
atopantomuHa. CpaBHUTE pesynbTaTbl, NoJSlydYaemble NMOcre eCTECTBEHHON0 M MCKYCCTBEHHOrO CTapeHus,
OTMETMB NPEMMYLLIECTBA U HEOOCTATKN KAXKAOM M3 9TUX 00paboTok.
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3. Ha 3ybuatbix konecax u3 crtanu 15X® TpebyeTca nony4nmTb MNOBEPXHOCTHLIN CION BbICOKOM
TBEepaocTn. OBoCHyMTE BLIOOP METOOA XMMUKO-TEPMUYECKO 06paboTkn. OnnwmnTe TeXHONOMM 06paboTku,
MapKy CTanu n MUKPOCTPYKTYpY. INpuBeCTM 3Ha4YeHns TBEpAOCTM N3aenumn nocrne o6paboTku.

4. [Ins M3roToBneHMs WTaMnoB BbibpaHa ctanb 50XHM. Pacwndpyiite ee coctae, ykaxute rpynny
CTanu Mo Ha3Ha4YeHWIo, ONULINTE BIUSHME NErNpyloLEero afieMeHTa U MexXaHW4YecKne CBOWCTBa nocrne
TepMmyeckom obpaboTku.

BapuaHT Ne 8

1. Crane 60 noaeepranacb 3akanke ¢ TemnepaTypbl 760 °C u 840°C. OnuwwnTe npeBpalleHUs,
npovcxogsline npu AaHHbIX peXumMax 3akanku. YKaxuTe, Kakme obpasyloTcs CTPYKTypbl, U O0BbsCHUTE
NPUYUHBI NONYYEHUsT ATUX CTPYKTYp. Kakowm pexum 3akanku crnegyet NpUMEeHuTb K gaHHon ctanun? Kakon
BV OTNyCKa cnefyeT peKOMeHA0BaThb AN NOMy4YeHMs BbICOKUX YNPYTMX XapakTepuUcTmK?

2. [ns wsroToBneHws petanen, nonyvaemblx rryboKoW LWTamMnoBkon, BbibpaH cnnas J170: a)
paclwmndpynTe COCTaB U yKaXXuTe MexaHu4eckme cBONCTBa; 6) onpeaenute, K Kakon rpynmne OTHOCUTbLCS.

3. [Ina oTnmMBOK CrioxxHon ¢opmbl ucnonb3dyeTcs 6poHsa bp010d1. YkaxuTe cOCTaB TEPMUYECKYHD
06paboTKy ANA CHATUSE BHYTPEHHNUX HanpshkeHun. OnunTe BNnSHUE NErnpyowmnx afIEMEHTOB, CTPYKTYPY U
CBOWICTBa cnraBa.

4. Ha wectepHn n3 ctanm 12XH3A TpebyeTcss Nony4ntb NOBEPXHOCTHLIN CION BLICOKOW TBEPOOCTMU.
Haiite obocHoBaHve BbiIbOpa MeToga XMMMUKO-TEPMUYECKON 06paboTKkn, ONULIMTE €ro TEXHOMOrn, MapKy
cTanu n MUKpOCTPYKTYpY. MNpuBeCTn 3Ha4YeHns TBEPAOCTU N34enumn nocne obpaboTku.

BapuaHT Ne 9

1. B pesynbtate Tepmuyeckon oOpaboTKM HeKOoTopble AeTanu MawwuH AOMKHbl UMeTb TBepAbln
M3HOCOYCTOMYMBLIN NOBEPXHOCTHLIA Cnovi npu BsA3kon cepduesuHe. Kakon obpaboTkon MOXHO AOCTUYL
AaHHoro pesynbtarta? Onuwute gaHHyo o6paboTky.

2. HasHaybTe Mapky anioMuMHUEBOW OpPOH3blI ANS M3rOTOBMEHMS MENKUX OTBETCTBEHHbIX AeTanewn,
Hanpumep BTYNOK: a) pacwundpynte COCTaB U yKaKUTe MexaHuyeckme CBOWCTBA cnnasa; 6) onuvwure
CTPYKTYpY ChnaBsa 1 BO3MOXHYIO TEPMUYECKYIO 0B6paboTKy.

3. Ans mnsroToBneHns BTynku BbiOpaH 4yryH KY56-4. Pacwudpyiite mapky n onvwmte nonydeHue
yyryHa

4. Ina n3roToBneHus M3genui Ha cTaHkax-aBTomaTax cnyxuT natyHb JIC59-1. YkaxuTe coctas, BUA
TepMoobpaboTkn Ana nonyyeHus TpebyembiXx CBOWMCTB B MNPYTKax M OOBACHUTE MPUYUHBLI MOMNYyYeHUs
XOpoLUen NOBEPXHOCTU AeTanu nocre MexaHnyeckon obpaboTku.

BapwuaHT Ne 10

1. Onuwwute, B 4YeM 3aknyaeTcs HU3KOoTemnepaTypHas TepMomexaHunyeckass obpaboTka
KOHCTPYKUMOHHOM cTann. OBbAcHUTE C No3vuMu Teopuy AMCRoKauuin, nodemy 3TOT Mpouecc NpuMBOAUT K
MOMy4YeHW0 BbICOKOW MPOYHOCTWU cTanu. Kakumu npeumyliectBamum M HegocTaTkamu obnagaeT BapuaHT
HM3KoTeMnepaTypHOW TepMOoMexaHuyeckon o6paboTkM MO CpaBHEHMIO C  BbICOKOTEMMepaTypHOM
TepmomexaHudeckon obpaboTkon?

2. [Ins n3roToBneHns HEKOTOpbIX AeTanen aBuratens BHYTPEHHEero cropaHus BblbpaH cnnas AK4: a)
paclmdpynTe coCcTaB U ykaxuTte cnocob M3roToBneHus geTanen nu3 atoro cnnaea; 6) onuwmMTe BO3MOXHYIO
TepMuyeckyto 06paboTky; B) NnpMBeauTe MexaHU4ecKkMe CBOMCTBa AaHHOro Crasa.

3. Ha wramnoBoM WHCTpymeHTe 13 ctann 12XH2 tpebyeTcsa nony4ymTb NOBEPXHOCTHbINA CITON BbICOKOW
TBepgocTu. [ainite obocHoBaHue Bbibopa MeToda XMMUKO-TEpMUYEckoW 06paboTku, onuwnTe ero
TEXHOIOrMI0, MapKy cTanv u MUKPOCTPYKTYpy. MNpruBecTn 3HayeHns TBepAoCTU U3genui nocre o6paboTku.

4. [ins n3roToBreHusi raek BblbpaHa ctanb A12. PacwumndpynTte ee cOCTaB, YKaXUTe rpynny ctanu 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 KOHCTPYKUMAX aBMaLMOHHBIX peakTUBHbIX ABuraTenen Ans M3rotoBreHUs rnonaTok Komnpeccopa
BblibpaH cnnas BT14: a) npuBegnTe XMMWYECKMI COCTaB ChnfiaBa U yKaXunTe MexaHu4Yeckue CBOWCTBaA; 6)
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onpenenuTe, K Kakow rpynne OTHOCUTBCS AaHHbIN CNIiaB; B) ONULLMTE PEXUM BO3MOXHOWM TEPMOOOPaboTKku n
nony4aemyro npu 3Tom CTpykTypy. Onuwnte npouecchl, NPoTeKatoLmne npyu TepMmyecKkor oopaboTke.

3. [Ina W3roToBneHUs MOCTOSIHHbIX MarHUTOB BbiOpaH cnnae KOH14[0K25A. YkaxuTe XuMUYecKui
cocTtaB, TepmoobpaboTky 1 CBOMCTBa Crnriaea.

4. [1ns NOBbILLIEHNS KOPPO3NOHHOI CTOMKOCTU OONTOB U3 YIINEPOANCTON CTann HasHa4YMTb BUO XUMMKO-
TepMuyeckon obpaboTtkn. OBOCHylTe BbIOOP, ONULLMTE TEXHOMOTMIO U MWUKPOCTPYKTYPY M3AEenui nocne
0obpaboTku.

BapuaHT Ne 12

1. MukpoaHanM3om oBHapyXeHO KpynHOe 3epHO y OTMYLEHHON cTanun. Kak oHO NOBNMsieT Ha CBOWCTBA
ctanu? B yem Bo3amoxHasa npuumnHa? Kak nsbexatb atoro? Kak ncnpaButb CTpykTypy? B Kakmx ctansx ato
BCTpevaeTca? Kakve n3 nepeyncrnieHHbIX cTanemn He CKMOHHbI K aToMy Bpaky: 40X, 40XH, 45, 30XM, 40,
40XI'C, 40XHMA (obocHyiTe cBoe peLueHue)?

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

3. [Ans wnsrotoBneHns GonToB BbiOpaHa >xaponpodHas crtanb 25X1M®. Pacwwudpynte ee coctas,
YKaXXUTe Tpynny crtanyM No HasHa4yeHWto, OMULLIMTE BIIUSIHUE FNErUpyoLUX 3NIEMEHTOB M XapaKTEPUCTUKM
MeXaHN4YEeCKMX CBOWNCTB.

4. Ins n3roTtoBneHns getanen METOAOM LUTAMMOBKKN BbiOpaH TUTaHoBOM cnnae BT5. YkaxuTe cocTas,
TepmoobpaboTKy, onuLIMTE CNMaB U ero CBOMCTBA.

BapuaHT Ne 13

1. CpaBHUTE BMMSHWE HOpManu3auun 1 ynyylleHus Ha CTPYKTYpy M CBOWCTBa ctanu. B yem npudvHa
pasnnymsa MexaHM4YeCcKMx CBONCTB NOfy4yaemblX MPU 3TOM CTPYKTYp?

2. 1na M3rotoBneHns KOHAEHCATOPHbIX TPyD, NCMONb3yeMbIX B MOPCKOM CYAOCTPOEeHUU, BbibpaH cnnas
J1062-1: a) pacwmncpynte coctaB 1 onpeaenuTe, K Kakon rpynne OoTHOCUTBLCS AaHHbIM chnas; 6) onuwnte
CTPYKTYPY U CBOMCTBA CMMaBa; B) YKaXXUTe OCHOBHbIE CBOMCTBA U TpeboBaHus, NpeabsaBrsieMble K cnnaBam
3TOW rpynnebl.

BapuaHT Ne 14

1. Kakon Tepmuyeckonn o6paboTKoW M Yy KaKMX YYryHOB MOXHO MOBLICUTb MPOYHOCTb, TBEPAOCTb M
NNacTUYHOCTL? Kak yMEHbLUNTb NIUTENHBIE HAMPSXKEHUSA B COXHbLIX YYTYHHBIX KOHCTPYKUMAX?

2. CpaBHWUTEe BnUSIHWE OTNycKa YrrnepoaucTon cTanuM W CTapeHus pgloparnioMuMHa Ha CBOWCTBA
3aKareHHoro cnnasa.

3. Ha usgenusax cpefHeyrnepoaucTbiX FNErMpoBaHHbIX CTanen, YNPOYHEHHbIX TepMOMEXaHWYEeCKON
0bpaboTkon, JoCcTUraeTcsa BblicOkasd MPOYHOCTb (0p<2400 MIla) npu 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
C4Y35. ObbsAcHWTE Ha3HayeHMe M TEeXHONOTMI MOANMUUUPOBAHMSA YyryHa. YKaXuTe XapaKTepucTUKK
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). O6bsicCHUTE pasnuyne nx
MeXaHUYEeCKNX CBOWUCTB.

2. [ns wn3roToBneHust paguaTtopHbix Tpybok BbIOpaH cnnae J190: a) pacwudgpyinte cocTtae U
onpegenuTe, K KakoW rpynne OTHOCUMTBLCS AaHHbIA cnnas; 0) onvwuTe CTPYKTYpy Chnaea; B) NpuBeauTe
XapaKTepUCTUKN MEXaHNYECKMX CBOWCTB Crnnasa.

3. [ns n3rotoBneHus BTYNOK BbibpaHa anoMuHueBas 6poH3a BpAS5. YkaxuTe XMMUYeckuin coctaB U
oxapaktepusyinTe cnnas. [NpuBeguTe xapakTepUCTUKN MEXAHNYECKNX CBOMCTB CrnriaBa.

4. Ha vspgenuax cpegHeyrnepoamcTbiX NerMpoBaHHbIX cTanewn, YNpOYHEHHbIX TepMOMeXaHUYecKowm
0bpaboTKon, JoCTUraeTcsa BbicOkasd MPOYHOCTb (0p<2800 MIla) npy AOCTaTOYHOM 3anace NIacTUYHOCTU 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 a30TMPOBAHWS, WUCMOMb3yd AWarpammy COCTOSIHMS >Kenes3o-a3oT, oObsACHWUTE, noyYemy
a30TMpPOBaHME He NPOU3BOANTCA Npu TemnepaType Huke 500 °C  Bbiwe 700 °C. HasosuTe Mapku ctanen,
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)
pacwmndpynTe COCTaB M onpeaenuTe, K Kakon rpynne OTHOCUTLCA AaHHbIN cnnas; ) ykaXute OCHOBHble
cBOWNCTBa U TpeboBaHus, NpeabsaBnseMble K CrifiaBamM 3TOW rpynnbl.

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

4. [Ona w3roToBnNeHWs W3Zenuin LITaMnoBKoW BbiOpaHa natyHb J170.Pacwundpyiite mapky w
oxapaktepuayinTte cnnae. OGOCHynTe TepmooOpaboTKy, ONULINTE CTPYKTYPY WM 3HAYEHWE MEXaHU4EeCKUX
CBOWCTB cnnaea.

BapuaHT Ne 17

1. Ban, narotoBneHHbIi M3 ctanu 35, nocne npoeegeHnst TepMoobpaboTkM MO NPaBUNbHBIM PEXUMaM
obrnagaet HepocTaTOuHOM npoyHocThbio. Kak  nogobpaTe nogxodswyld Mapky W pPexXumbl  ee
TepMoobpaboTkn? OBOCHYNTE CBOE pELLEHNE.

2. Ina n3rotoBneHus getanen npocTon KoHdurypauun, paboTarowmx npy yaapHbIX Harpyskax, BelibpaH
cnnas JIMu58-2: a) pacwudpyrite cocTaB u onpegenqTe K Kakow rpyrnne OTHOCUTbCH AaHHbIM cnnas; 0)
onuWwNTE CTPYKTYpy cCnnasBa; B) OOBACHUTE Ha3HaYeHWe nervpylwmnx 3NeMeHTOB; ) npuBeauTe
XapaKTepUCTUKN MEXaHNYECKNX CBOWCTB.

3. Ha cranbHbIx nsgenusax Tpebyetca nonyuutb okanmHocTorkocTe Ao 850-900°C. O6ocHynTe BbIGOP
mMeToaa audy3noHHON MeTannnsaumm, ONULLIMTE ero TEXHONMOIMIO U CBOMCTBA CTanu nocrie obpaboTku.

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

BapwuaHT Ne 18

1. B yeMm 3aknioyaeTca obpaboTka cTany XonoAoM U B KaKMX YCIOBUSAX OHAa NpUMeHsieTca?

2. Ons oOWMBKM HEKOTOPLIX 3NIEMEHTOB KOHCTPYKUMIA CaMoOfeToB wucnomnb3yetcs cnnas MA11: a)
pacwudpynTe coctaB U onpegennuTe, K Kakow rpyrnne oTHOCMTbCS AaHHbI cnnas; 6) onuwnte CTPYKTYpY u
€ro MexaHu4eckune xapakTepucTukm.

3. [Ona wusrotoBneHuss npyxuH BblibpaHa OGepunnuesas 6poH3a bpb2. Pacwudpyrite mapky wu
oxapaktepusynte cnnas. OBGOCHylTe TepMooGpPaboTKy, onuIUTE CTPYKTYPY WM 3HAYEHWEe MeXaHU4eCKMX
CBOWCTB cnasa.

4. Ha cranbHbiX wu3genusax TpebyeTcd noMny4yMTb YCTOMYMBOCTb MNPOTMB [a30BOW  KOPPO3WM
(okanuHocTomkocTb) Ao 800°C. ObocHynTe BbIGOP MeToAa AMAAY3MOHHOM MeTannmM3auuu, onunTe 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 3akankum octanocb MHOIo
aycteHuTa. HasoBuTe Mmapky ctanu. Kak BnmMsieT OCTaTOYHbIN ayCTEHWUT Ha ee cBoncTBa? YUTo Hago caoenath,
4YTO Obl N36ABUTBLCS OT OCTATOYHOTO aycTeHUTa?

2. [na wnsroToBneHuss psiga getanen, paboTawowmx npu MNoBbIWEHHbIX TemnepaTtypax (300 0C) c
BbICOKMMM BMOPALMOHHBIMKU Harpy3kamu (getanu dro3ensxa, Kpbina, CUCTEMbI YPaBEHUA CaMOSIETOM U
ap.), ucnonb3yetca cnnaB AJl19: a) pacwudpyiTe COCTaB CrnfnaBa U yKaXute Crnocod M3roToBMEHMS
Jetanen us gaHHoro cnnaea; 6) ykaxxmTe OCHOBHblE CBOWCTBa U TpeboBaHus, npeabsBnseMble K Cnnasy; B)
OnNULLIMTE NPUPOAY YNPOYHEHMS NPY MOANULMPOBaHNN.

3. [ns getanen, MCMbITbIBAKOWMNX BbICOKME LMKITMYECKME HAarpy3ku, BblOpaH BbICOKOMPOYHBLIA YYTyH.
OnuwwnTe nonyyeHune, CTPYKTYpy U OCHOBHbIE €ro CBOMCTBA.
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4. [ns nonyyeHws u3genuin wtamnoBkon BblbpaHa O6poH3a BpOL4-3. Pacwudpyinte mapky u
oxapakTepusynte cnnaB. OBOCHyliTe TepMoo6GpaboTKy, ONULINTE CTPYKTYPY M 3HAYEeHWEe MeXaHU4eCKMX
CBOWCTB cnnaea.

BapuaHT Ne 20

1. [N 3roTOBMEHNst KOHCTPYKLMW, M3rOTOBIIEHME KOTOPOW TpebyeT CBapKu u CIoXHON rmbku, BoibpaHa
ctanb 10kn: a) pacwmdppynTe XMMUYECKMI COCTaB M ONpeaenuTe, K Kakow rpynne OTHOCUTLCA AaHHas cTarb
Nno HasHayeHuto; 6) HasHaubTe pexum Tepmudeckorn oopaboTkn, NpuBeanTe ero nogpobHoe 0b6oCHOBaHME;
B) onuwuWTe CTPYKTYpy M CBOWCTBaA CTanu mfocrne Tepmuyeckon obpaboTku. [Moabepwte BapuaHThbl
BO3MOXHOW 3aMeHbl JaHHOW CTanw.

2. MNopbepnte MegHO-HUKENEBLIN CNaB Ans U3roTOBNEHUS NPOBOAOB, TEH304aTYMKOB, OobnagaroLmnx
BbICOKMM COMPOTMBIIEHNEM: @) pacmdpyiTe cocTas; 6) OnMWMTE MWUKPOCTPYKTYPY ChnaBa; B) yKaxuTe
OCHOBHbIe CBOWCTBa 1 TpeboBaHus, NpeabsaBnseMble K CrnaBy.

3. B cTpykType ctanu Y12 nocne 3akanku umeetcs okono 30% octatovHoro aycteHuta. Onuwumre
MapKy cTanu, obbACHUTE MPUYMHY 3TOTO SABMEHUS U Kakon 0B6paboTKOM MOXHO YCTPaHWUTb OCTaTOYHbIN
aycTeHuT?

4. Cranb 10X17H13M2T pekomeHOoBaHa Kak 3aMeHUTENb XPOMOHMKENEBOW KOPPO3MOHHO-CTOMKOWN
cTanu. YKaxuTe cOCTaB, rpynny cTanM Mo Ha3HAYeHU U OOBACHUTE pONib KaXOOro MerupyroLero
anemMeHTa.

BapuaHT Ne 21

1. BbluepTuTe gnarpaMmMmy M30TEpPMUYECKOro NpeBpaLLeHnss aycTeHnTa ang crany Y8, HaHecuTe Ha Hee
KpUBble pexumMa CTyneH4YaToh U M30TepMUYecKOon 3akanok. OnuwuTe CyLHOCTb MpeBPAaLLeHu U Kakas
CTPYKTYypa nony4nTcs npu aTom. B yem otnunyme obbi4HON 3akankm oT AaHHbIX 06paboTok?

2. MNopbepute nerkun cnnae Ofs M3roToBreHUs OOLUMBKM CaMOMneToB: a) pacwudpynte coctas u
onpegenuTe, K Kakow rpynne oTHOCUMTbCS AaHHbIN chnas; 6) yKaxuTe OCHOBHble CBOWCTBa M TpeboBaHwus,
npegbsBNgeMble K Cnnasy.

3. OnuwnTe marHUTOMsrkMe matepuarnsl (anbcudep, TEXHUYECKM YNCTOE XKerne3o). YKauTe ux cocTas,
CBOWICTBa 1 06nacTb NPUMEHEHNS.

4. Ha wusgenusax n3 ctanu 47Pl TpebyeTca nomny4mTb NMOBEPXHOCTHLIW CIOW BbICOKOW TBEPAOCTM.
OGocHyiTe BbIOOp MeToga TepMmuyeckon 00paboTkM, OMULIMTE ero TEeXHOSOrMI, Mapky ctanu 1 ee
CTPYKTYpy nocrie ob6paboTku.

BapuaHT Ne 22

1. B npouecce TepMmuyeckon 06paboTku cTanm MoryT BO3HMKaTb pasnnyHoro poga aedektbl. Kakue ns
3TUX OedeKToB NpUCYLLM YrNepoancTbIM, a Kakve - nerupoBaHHbiM cTansaM? Kak cnegyet BecTu 3akarnky
getanu u3 CpegHeyrnepoavcTon crtanu, YTobbl YMEHbLUUTb BEpPOATHOCTb KOPOGMEeHWS U 3akanoyHbiX
TPEeLmH?

2. lNMopbGepute MeOHO-HWKENEBbIN ChMMaB AN M3rOTOBMEHUS Nocydbl: a) pacwmndpynte COCTaB U
onpegenuTe K KakoW rpynne OTHOCUTBbCS AaHHbIA cnnaB; 6) yKaxuTe OCHOBHble CBOWCTBA M TpeboBaHwus,
npegbsiBNAeMble K CNnasy.

3. Ona wnsrotoBneHwus getanen, UCMbITbIBALWNX OUHAMUYECKME W CTaTUYECKMe Harpysku, BblOpaH
deppuTHBIN KOBKMIA YyryH mapku K437-12. Pacwudpyinte mapky yyryHa. Onvwmnte npouecc oTkura vyryHa
C yKasaHueMm pa3oBbIX NpeBpaLleHnin, MPoUCXoasLLmMX B HEM.

4. OnNUWNTE MarHUTOMSATKMIA MaTepuan nepmManson. Ykaxnte coctas, CBOWCTBA, MapKUPOBKY 1 06racTb
NPUMEHEHUS.

BapuaHT N2 23

1. BblbpaTb cTanb AN W3roTOBMEHWs Ofs U3rOTOBMEHUSI KOXYXOB areKkTpoaBuraTeneit MeToaom
rny6okon BbITSKKM. OnNuUWNTE WCXOAHYH CTPYKTYPY W MEXaHMYeckue CBOWMCTBA, HasHaybTe PEXUM
BO3MOXXHOW TEPMMYECKON 00paboTKu, OnMnTe MUKPOCTPYKTYPY M CBOWCTBA CTanu nocrie TepmoobpaboTku.
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2. MNopbepute Mapku NpUNoeB Ans U3roToeneHust (MpunameaHus): a) nnactuHkm us BK6 k gepxaBke u
0) BbIBOOAOB TPaH3WCTOPOB B paguocxeme. YKaXuTe OpUEHTUPOBOYHO TeMnepaTtypy nnaefeHus U
MexaHWYecKMe CBOMCTBA, a Tak xe TpeboBaHus, NpeabaBnsemMble K 3TUM NpUNnosim.

3. Ha wmsgenusax mn3 ctanu 20X Tpebyetcs MNOny4nTb MOBEPXHOCTHbLIA CITOM 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 cnabblx KOPPO3UMHBIX cpedax, ucnonb3yetcs ctanb 20X13. Ykaxute
cocTaB, onpegenute rpynmny cranyM No Ha3Ha4YeHulo, OOBACHWUTE MpUYMHY BBEOEHMS XpOMa B CTanb U
YK@XUTE MEeXaHn4YecKkne CBOMCTBA.

BapuaHT Ne 24

1. MNopbepute cTanb AnNs M3roTOBMAEHMS NPYXMHbI. HasHaubTe pexum Tepmuyeckon obpaboTku,
ONULINTE CYLLLHOCTb NPOMCXOAALWMNX NPEeBpaLLeHnii, MUKPOCTPYKTYPY M CBOMCTBA OO M MOCre TEPMUYECKON
obpaboTkn. Kaknm o6pa3om MOXHO MOBLICUTL YCTANOCTHYH NPOYHOCTb MPY>XNUHBI?

2. [ns w3roToBreHWst KpbiNbYaTOK BEHTUNATOPOB ANS KOMMPECCOPOB PeaKkTUBHbIX OBuraTenen
ucnonb3oBaH cnnaB AK6: a) pacwudpyite coctaB v onpenenute, K Kakow rpynne OTHOCUTCS OaHHbIN
cnnas; 6) onMWKMTE BO3MOXHYIO YNPOYHAOLLY0 006paboTKy; B) yKaXXMTe OCHOBHbIE CBOWCTBA M TpeboBaHws,
npegbsiBNAEMbIE K CNaBy.

3. OnuwuTe 3neKTPOTEXHMYECKYID CTalnb. YKaxuTe cocTaB, CBOWCTBA, MapKMpoBKY K obnacTtb
NPUMEHEHMS.

4. [Ins n3roToBNeHNs BbICOKOHAMPSKEHHbIX 3yb4aTthbix konec BolopaHa ctanb 18XIT. MNpu obocHoBaHUM
BbIOOpa Mapku ctanu onuLIMTe BNUAHME NErMpyoLmMX 3aNeMeHTOB 1 00paboTok ANs JOCTMKEHMS YKa3aHHbIX
cBoWCTB. [puBeanTe MexaHM4Yeckne XxapakTepucTnkn CBOMCTB CTanw.

BapuaHT Ne 25

1. Kak u B Kakon cTanu MOrfm BO3HUKHYTb Takue CTPYKTYpbl: hepput + MapTEHCUT; MapTEHCUT OThycKa
+ dpeppuT; TpoOCTMT oTnycka? OxapakTepudynTe Ka4yecTBO NONy4yaeMbiX CTPYKTYP.

2. lNopbepute nerkonnaBkvi cnnaB AN MNOAWMMNHUKA CKOMbXEHUs:: a) pacwmdpyniTe CocTaB U
onpegenuTe, K Kakon rpynne OTHOCUTLCH AaHHbIA cnna.; 6) onuwmTe MUKPOCTPYKTYPY CMnaea; B) yKaxuTe
OCHOBHble CBOWCTBa 1 TpeboBaHwusi, NpegbsaABsSieMble K CMIaBy.

3. Wnunbkn, ucneiTbiBatoLMe BbICOKME HaMpsKeHUs, u3rotoBnstoT ns cranu 40. Pacwudpyite mapky,
onuwntTe TepmoobpaboTKy, CTPYKTYpY 1M CBOMCTBA.

4. OnvwuTe MarHuToTBEpAble MaTepuansl (anbHUKO, eppuTbl). YKaxunte ux cocTaB, CBOWCTBa U
obnacTtb NPUMEHEHUSI.

BapuaHT Ne 26

1. MopobpaTtb cTanb ANs M3roTOBMEHMS MOALUUMHMKOB KayeHus (LlapuKoB, POMMKOB M Ap. AeTanen).
HasHaubTe Tepmuueckylo 00paboOTKy, OMMWNUTE CYLIHOCTb MNPOUCXOAALMX NpU  3TOM  HABMEHUN,
MUKPOCTPYKTYPY U CBOWCTBA NOcrne TepmMoobpaboTku.

2. B ka4yecTBe MaTepuana Ans NoALWMNHMUKOB CKOMbXeHUs BoiopaH cnnas b83: a) pacwudpynte coctas
W onpegenuTe, K Kakowm rpynne no HasHa4YeHU OTHOCUTLCS AaHHbIN cnnas; 6) ONULIMTE MUKPOCTPYKTYPY 1
CBOWCTBa cnnasa.

3. TpebyeTca npou3BECTN MNOBEPXHOCTHOE YMpoyYHeHue wu3genun u3 crtanu 20. HasHaybTe Bug
06paboTKn, ONULLNTE TEXHOSOIMIO, MPOUCXOASALLNE B HUX NMPEBpPALLEHUS, CTPYKTYPY U CBONCTBA.

4. Insi n3rotoBneHus BanoB KOpoOku nepepadv BbibpaHa ctanb 25XIM. Pacwudpynte mapky crtanu.
Mpu obocHoBaHWM BbIGOpa Mapku cTanu OMULLIMTE BIUSIHUE NErMPYIOLLNX 3MEMEHTOB M 06paboTok ans
OOCTWKEHNS1 HEOOXOAMMbIX CBOMCTB. [NpuBeguTe XxapakTepucTKn MeXaHUYECKUX CBOMCTB CTarw.

BapuaHT Ne 27

1. O6bscHUTE BnusaHMe popMbl rpadmMTOBBLIX BKITHOYEHU HA MEXaHWYECKME CBOMCTBA CEepOoro, KOBKOTO U
BbICOKOMPOYHOro YyryHoB. OnuwimMTe NostydeHme KOBKOMO YyryHa.

2. Topbepute nerkMni npunon: a) pacwudpynte coctas; 0) yKaxuTe OCHOBHble CBOWCTBA MU
TpeboBaHus, NpegbsaBNseMble K CNnasy.

3. Onnwute cnnaebl C OCOObIMM TEMMOBLIMW CBOWCTBaMM (MHBap, SMNWHBAP, MMAATUMHUT). YKaxute
COCTaB, CBOWCTBA N 06NacTb NPYMEHeHHs.
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4. [Ins1 M3roToBneHus 3yb4yaTtbiX KONec, UCMbIThIBANOLMX CpedHune Harpysku, BbibpaHa ctanb 40XPA.
Pacwudpyiite mapky ctann v OObACHUTE BNUSHWE NErVPYHOLMX 3NIEMEHTOB NpyM OBOCHOBaHWWM MapKu
cTanu n onuwnte BNusiHue obpaboTok. NpuBegnTe MexaHM4eckne XxapakTepucTnku CBOMCTB CTanwm.

BapuaHT Ne 28

1. TopbGepute cTanb AN W3rOTOBIEHUSA XUPYPrMYECKOro WHCTpyMeHTa. Onuuwmnte WCXOOHYH
MUKPOCTPYKTYPY W CBOWCTBA CTanu, HasHaybTe U OOOCHYMTE pexmm Tepmuyveckon obpaboTku, onuwimTte
MUKPOCTPYKTYPY 1 CBONCTBA Nocne TepmoobpaboTku.

2. Ina n3roToBneHUs MEpHOW NEeHTbl, HE MEHSIOLWEN CBOEN AMNWHbI MPU U3MEHEHUU TemnepaTypbl,
BblbpaH cnnas H36 (uHBap): a) pacwmdpynTe CocTaB U ONpedennuTe K Kakow rpynrne OTHOCUMTCS AaHHbIN
cnnas; 6) onuwnTe BNUSHME HUKENS Ha CBOMCTBA CMnaBsa; B) ONuLMTe CBOWCTBA AaHHOIO Cnrasa.

3. Ona petanen, paboTtatowux B crnabbiX KOPPO3MOHHbIX cpefax, ucnonb3yetrca 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 AONS HarpeBaTeslbHbIX 3/IEMEHTOB
(cbexpanb, HUXpPOM, PEPPOHNXPOM). YKaXKNTE UX CocTaB, CBOMCTBA M 06n1acTb NPUMEHEHNS.

BapuaHT Ne 29

1. MNpw npoBegeHnn Tepmudeckon obpaboTkm 3ybuna, N3aroToBrneHHOro M3 ctanu Y7, 6bina BbiNonHeHa
3akanka ¢ 760 °C. MpaBunbHO nn 6bina BbibpaHa TemnepaTypa 3akanku? OBGOCHYITE CBOe peLleHue.
KakoBa cTpykTypa nocne npoBefeHHON TepMoobpaboTKu.

2. HasHaubTe MapKy antoMWHMEBOrO ChnaBa Af19 M3roTOBMEHMS AeTanen, nonydyaemblx NUTbeM: a)
pacwndpynTe COCTaB U YKaXWUTe ee MexaHW4Yeckume CBOWCTBa chnaea; 6) onuwuTe CTPYKTypy chnasa u
BO3MOXHYI0 TEPMUYECKY0 0OpaboTKy.

3. WectepHn wn3 cranm 45 3akaneHbl: nepsas 750°C, Btopas - 850°C. Wcnonb3dya awnarpammy
COCTOSIHUI Xene30-LeMEHTUT M y4uTbiBasi MpeBpaLleHns B CTanm npu 3akanke u HA3KOM OTNyCKe, onuunTe
BCe ha3oBble NpeBpaLleHnss N 06bsCHUTE, Kakas U3 3TUX LIecTepeH umeeT Gonee BbICOKYD TBEPAOCTb U
ny4Lume aKcnnyaTaumMoHHbIE CBOMCTBA.

4. CpefHeyrnepoaucTyto cranb, HarpeTylo 40 ONTUMAanbHOW TemnepaTypbl, Oxnaxaanu co CKOpoCTbHo,
MEHbLLE KPUTUYECKOW CKOPOCTM 3akamnku. [pyu 3TOM nonydyeHa TBEPOOCTb HWKE, YeM MNpefyCMOTPEHO
TEXHUYECKMMU YCNOBUAMW. YeM BbI3BaH 3TOT AedEKT U KaK MOXXHO ero UCnpaBuTb?

LUKANA U KPUTEPUMN OLEHUBAHUA
KoHTponbHoM paboThbl

- OLEHKa «3a4ymeHoy» BbICTaBNAETCS, eCnmn 0by4aroLwmMncsa n3y4nn Bce npeanoxeHHble
BOMpPOCHI, O(bOpMVIJ'I OTYETHbIN mMmaTtepuan B Bnage pecbepaTa Ha OCHOBE CaMOCTOATESIbHOIo N3y4eHHOro
mMmaTtepuana, CMor BCECTOPOHHE pacKpbITb TEOPETUHECKOE codepXXaHne BONpoOCcoB, caan pa60Ty Ha
kacbenpy.

- OLieHKa «HEe 3a4MeHO» BbICTABNSAETCS, eCNN 06yYaloLLMIACA M3Y4mnIl TONBKO YacTb U3
npeasioXeHHbIX BONPOCOB, HeakkypaTHO 0hopMun pedepat Ha OCHOBE CAMOCTOATENBHOIMO U3YYEHHOro
maTtepwuana, He CMOr BCECTOPOHHE PackKpbiTb TEOPETUYECKOe codepXaHue TeMbl, He caan paboTy Ha

Kadpeqpy.
3.1.3 CpeacTBa AnA TeKyLlero KOHTpons
TeKyLnA KOHTPOMb OCYLLECTBMAETCHA Ha KaXXOOM 3aHSATMM UM HanpaBrieH Ha BbIIBNEHUE 3HAHUN K
YPOBHA CHOPMUPOBAHHOCTU 3MIEMEHTOB KOMMETEHUUA MO KOHKPETHOW Teme. Pe3ynbraTbl TeKyLIero

KOHTPOJIA NO3BOJIAKOT CKOpPpPEeKTUpoBaTb p,aaneVlLuyro pa60Ty, O6paTbCF| K cnabo YCBOE€HHbIM BOMpPoOCaMm,
06paTl/ITb BHMMaHMe Ha npo6enb| B 3HAHUAX o6yqarou.|,|/|x0ﬂ.
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BOMNPOCHI
AnNs CaMOCTOATENbHOro N3y4YeHus

OuHasa ¢opma obyueHus

2 cemecTp

OnpepneneHue napamMeTpoB KPUCTaNIMYECKON peLLeTKn
1) TepmuHbl 1 onpegeneHus
2) MeToabl ucnbiTaHum

OcCHOBbI TEOPMM CMNNABOB U AnarpaMmmMbl UX COCTOSHUS
1) ®a3oBbI cOCTaB CNnaBoB
2) MeToabl NOCTPOEHMS Quarpamm COCTOSHMS.
3) Mpaewuno das.
4) [1BoViHbIE CnnaBbl

Hedopmauma metannos. PU3nKo-MexaHUYeCKME CBOMCTBA METaNoB, METOAbl X ONpeaerneHns
1) TeopeTuyeckas 1 TeEXHUYECKas MPOYHOCTb
2) Tnactnyeckas gecdopmaunsi MeTanmnos.
3) Haknen, Bo3Bpar 1 pekpucTannuaauus.
4) XonopgHas u rops4vas gedopmaums.
5) MexaHn4eckne cBONCTBA.

BnusHve nernpyowmx anemMeHTOB Ha NOMOXEHNE KPUTUYECKNX TOHEK AnarpaMmmbl cocTosHust Fe — C
1) KoMnoHeHTbI B cUCTEME Xeneso-yrnepoa.
2) CTpyKTypHble COCTaBNAOLLME CUCTEMBI XXEMNEe30-yrnepoa.
3) Anarpamma COCTOSIHUS XXenes3o-LeMeHTUT

LiBeTHble meTannbl. Cnnasbl LBETHLIX METASIOB.
1) O6o3HaueHue.
2) MapkupoBka.
3) [lpumeHeHune

Manka metannos. MNpumeHeHne. HaszHayeHue.
1) [punowu ansa navku
2) dnockl AN nanku

3) TexHonorusa narku

4) [locToMHCTBa M HEAOCTATKM NanKu

Mpunon. MNMpenmyLiecTBa U HeJoCTaTKM
1) Tpunown gna navku

2) I'Ipemmyu.l,eCTBo nanku no CpaBHEHUIO CO CBapKOVI mMeTannos.

3 cemecTp

PacyeT pexnmoB pe3aHus OUHULLIHBIX onepawmmn

TepmomexaHuyeckas U MexaHu4eckas cBapka.
1) KoHTakTHas csapka.
2) XonopgHas ceapka.
3) Caapka TpeHuem.
4) YnbTpa3BykoBas cBapka.
5) Caapka B3pbiBOM
6) OuddysmoHHas ceapka.
7) CyuwHOCTb, CXEMbl MPOLLECCOB

3ao4yHasa hopma obyyeHus

OnpepfeneHve NapameTpoOB KPUCTaNNYeckon peLleTku

1) TepmuHbl 1 onpeaeneHus
2) MeTtoabl ncnbitTaHum

OcCHOBbI TEOPUM CMABOB U Anarpammbl UX COCTOSIHUSA
1) ®a3oBbIN cocTaB cnrasoB

2) MeToabl NOCTPOEHUST AnarpaMmM COCTOSHUS.

3) Mpaswuno ¢as.

4) [ BoiHble cnnasbl

Oedopmauns metannos. PuU3nko-mMmexaHnyeckue CBOMCTBa MeTansfoB, MeTOAbl UX onpeaeneHns
1) TeopeTuyeckas 1 TeEXHUYECKas MPOYHOCTb
2) [lMnactnyeckasa gecopmaunsa MeTansnos.
3) Haknen, Bo3Bpar v pekpucTannnsaums.
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4) XornopgHas n ropsdas gedopmauus.
5) MexaHn4yeckne CBONCTBA.

BnvsiHne nervpyioLmx afieMeHTOB Ha MONOXEHNe KPUTUYECKMX TOYEK AnarpaMMbl COCTosIHUA Fe — C
1) KOMNOHEHTbI B CUCTEME KEere30-yrnepoa.
2) CTpYKTYpHbIe COCTaBNSIOWMNE CUCTEMbI XKENE30-yrnepoa.
3) drarpamMmMa coCcTOosIHUSE XKene30-LeMEeHTUT

LiBeTHble meTannbl. Cnnaebl LBETHbLIX METANMOB.
1) O6o3HaueHue.
2) MapkupoBka.
3) [lpumeHeHue

TepMmomexaHuyeckas 1 MexaHuyeckas cBapka.
1) KoHTakTHas csapka.
2) XonopgHas ceapka.
3) Caapka TpeHuem.
4) YnbTpasBykoBas cBapka.
5) Caapka B3pbiBOM
6) [OuddysnoHHasa ceapka.
7) CyLIHOCTb, CXEMbI MPOLECCOB

Mainka metannos. MNpumeHeHne. HasHayeHue.
1) [punowu ana navku
2) dnockl 4nga nanku

3) TexHonorus namku

4) [ocToMHCTBA M HEAOCTATKN Maliku

Mpunown. MpeumyLluecTsa n HegocTaTkK
1) Mpwunown gns narvkn
2) [lNpeumyLLecTBO Nanku no CpaBHEHMIO CO CBApPKON MeTasnsios.

PacyeT pexxmumMoB pe3aHus (PUHULLHbBIX onepauun

OBLLUKA ANTOPUTM
CamMoOCTOSATeNbHOro n3y4yeHusi BONpocos

1) O3HaKoMUTbCHA C PEKOMEHA0BAHHOW y4eBHOI NUTEpPaTypOI 1 SMEKTPOHHLIMU pecypcaMu Nno TeMe
(Op1eHTMpYsiICb Ha BONPOCHI 4111 CAMOKOHTPOSS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTLIN NNaH U3MNoXeHUs TeMbI

3) BeibpaTtb hopMy OTYETHOCTU KOHCMEKTOB(MMAH — KOHCNEKT, TEKCTYarnbHbIA KOHCNEKT, CBOGOAHbIN
KOHCMEKT, KOHCMEKT — cxema)

2) OchopMUTb OTHETHLIN MaTepuan B yCTaHOBIIEHHOW hopme B COOTBETCTBUM METOANYECKUMMU
pekoMeHZaunsiMm

3) npOBeCTI/I CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpocCaM, BblAaHHbIM NnpenogaBaTesiem

4) MpenocTaBuTb OTYETHLIM MaTepuan npenogaBaTento No CornacoBaHWio ¢ BedylumM npenogasarenem

5) MogroToBUTLCS K NPEAYCMOTPEHHOMY KOHTPOJSIbHO-OLLEHOYHOMY MEPOMNPUSATUIO NO pe3ynbTaTaM
CaMOCTOSITENIbHOIO U3Y4eHUs TEMb

6) MNprHATE y4acTme B ykazaHHOM MeponpusaTuv, NPONTW pybexHoe TecTupoBaHMe MO pasgeny Ha
ayOuTOPHOM 3aHATUU U 3aKIoYnUTesribHOe TeCTUpoBaHMe B yCTaHOBJIEHHOE OnA BHeayLlI/ITOpHOVI pa60T|=|
Bpems

LUKANA U KPUTEPUMN OLIEHKU
CaMOCTOSATENbHOro N3y4yeHusi BONpocos

- OLleHKa «3a4YmeHO» BbICTABMSAETCH, ecny obyJalroWwmniicss oOPMUN OTYETHBLIN MaTepuan B BUAE
KOHCMeKTa Ha OCHOBE CaMOCTOSITESIbHOrO W3YYEeHHOro MaTtepuana, CMOr BCECTOPOHHE PacKpbITh
TeopeTnyeckoe cogepxkaHue TEMbI.

- OLIEHKA «He 3aYMmeHO» BbICTABMAETCA, eCnv 06y4aloLIMC HeakkypaTHO OOPMUN OTYETHbIN
mMaTepuan B BUAE KOHCMeKTa Ha OCHOBE CaMOCTOATENBHOMO U3y4eHHOro MaTepuarna, He CMOr BCECTOPOHHE
PacKpbITb TEOPETUYECKOE COAEPKAHME TEMbI.
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BOINPOCbI
ANA CaMoNoAroTOBKM NO TeMaM 1abopaTopHbIX 3aHATUN

Na6bopaTopHasn paboTta 1
Tema: MUKpOCTPYKTYPHBIN aHann3 MeTansioB 1 CNnaBoB

1 .IlonsATHE MUKpOAHAINA3a U MUKPOCTPYKTYPBI MAaTEPUAJIOB.
2 . Kakue oCHOBHBIE YaCTH UMEET METAJUIOTpapuUeCKuil MUKPOCKOM?
3.B kakoil mocienoBaTeNbHOCTH NPOBOJUTCA PACCMOTPEHHE MUKpoLuIMda M H3ydeHue

MUKPOCTPYKTYpPbI?

4 .YT0 MOHMMAETCA MOJT YUCITOBOM anepTypol MUKpockona?

5 . V3 KakuX XUMHUYECKUX 3JIEMEHTOB (KOMIIOHEHTOB) COCTOSIT CTAIM U YYT'YHbI?

6 . Uro npeactapistoT co0oil peppuT, HEMEHTHT, IEPIUT, TeAeOypUT?

7 . Kakue CTpyKTypHBIE KJIACChl UMEIOT CTAIN U UYT'YHBI?

8 . Kakyro reomerpuueckyro popmMy UMEIOT BKIIFOUEHHS TpaduTa B UyryHax
UIIl', BYLIT, UXT', UBI™?

9. IlpumMeHeHue U MEXaHMYECKHE CBOMCTBA CTAJICil U YyT'yHOB

Na6bopaTopHas paboTa 2

Tema: OnpegeneHve TBepAoOCTM MaTepManos
1. Yrto Takoe TBEPAOCTL?
2. Knaccudmkaums MeTogoB usMepeHnsi TBepaocTu.
3. CywHoCTb n3mepeHns TBepaocTu no bpuHennto.
4. [1o Kakoro 3HayeHns TBEpAOCTM NPU UCNbITaHUM NO BpuHenno MCNonb3yTCA CTanbHble Wapukn?
5. Kakoro anameTpa wapmkm Mcnonb3yTcs Npu UCMbITaHUU Ha TBEPAOCTb No bpuHennio?
6. 13 kaknx ycrnosumn BeibupaeTca gnaMeTp wapvka npu ncnbiTaHum Ha TBepaocTb No bpuHennio?
7. Mpumep 3anucu TBepaocTn no bpuHennio?
8. CyLLHOCTb M3mepeHus TBepgocTu no Poksenny?
9. Mpumep cdopmbl 3annck TBepaocTy no Pokeenny?

NabopaTtopHas paboTa 3
Tema: VcnbiTaHne maTepurarnoB Ha yaapHyl BA3KOCTb UTO HasblBaeTCsA yaapHOW BA3KOCTbIO MaTepuana v
4YTO OHa xapakTepusyet?
1. Kak onpegensietcs ygapHas BA3KOCTb CTanm?
2. [ns yero obpasLbl U3roTaBnMBalTCsa C Hagpe3om?
3. OT yero 3aBMCUT BeNMYMHA yOapHON BA3KOCTU 1 Afsi KAKMX MaTepuanoB oHa 6onblue?

NabopaTtopHas pabora 4
Tema: Onpep,eneHme KPUTUYECKUX TOYEK N NOoCTpoeHne anarpamMmbl COCTOAHUA CnliaBoOB CBMHEL-CypbMa
1. MeToarka TepMUYECKOrO aHanun3a crniaBoB.

2. 3a cyeTt yero npu Kpuctannmsauum 4HncTtoro metarnsa temneparypa octaeTca NOCTOSAHHOW?

3. Kak cTpouTcs agnarpamma CoCToAHNA?

NaGopaTtopHas paboTta 5

Tema: AHanus coctosiHusa gnarpammel Fe — C
1. B kaknx koopanHaTax CTpouTcs AvarpaMmma COCTOSIHUS CUCTEMBI XKene3o-yrnepoa?
2. Yt0 MOXHO onpedenqTb C MOMOLLbIO AnarpamMmmbl COCTOSIHAS CUCTEMBI XXene3o-yrrnepoa?
3. Kakune chasbl 1 cTpyKTypbl 0Opa3ytoTcst Npy CinaBneHun xenesa c yrnepogom?
4. Kakve npeBpalleHuUs NPOUCXOAAT MpWU OXNaXOeHUM W Harpese XenesoyrnepoaucTbiX CrraBoB B
TBEPAOM COCTOSHUUN?
5. YUTo noHMMaeTcs nof KpUTUYECKMMU TOUKaMU, XapaKTepHbIMU A5 )Xene30yrnepoancTbix CnnaBsoB?
6. Kakue kpuctannunyeckue CTpyKTypbl UMeEeT xenes3o?
7. Yto Takoe ¢asza?
8. [anTe onpeaeneHne epputa, ayCTteHnTa, LeMeHT1Ta, nepnurta, negedypura.
9. Kakue cnnasbl HasbiBatoT ctansamu? YyryHamn? 10. YTo Takoe nnacTUHYaThbIn 1 3€PHUCTBLIN NepnT?
11. MoxeT nu o06bl4Has KOHCTPYKUMOHHAs CTanb WMETb CTPYKTYpy aycTeHuTa npyv KOMHAaTHOM
TemnepaType? NMouemy?
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12. MoxeT nu ctanb Y8 nmeTb CTpyKTypy nepnuta npu 750 °C? MNMoyemy?

Na6bopaTopHasa paboTta 6
Tema: I'IOCTpoeHme M aHanua anarpamMmmbl N30TePMNUYECKOro npespalleHna nepeoxnaxngeHHoro aycteHmta

1. Or xakux (pakTopoB 3aBUCUT pa3Mep MEPIUTHON KOJIOHUH U AUCHEpCHOCTH nepauta? Ha
YTO OHU BIIUSIOT?

2. UYewm ormmuatorcs JAUTIA cramm 40 u Y8?

3. B kakux temmnepaTypHbIX HHTepBajax 00pa3yroTcs MEepIUT, COPOUT, TPOOCTUT (Hike Arl
Ha 50-100°; na 100-130°, mpu t=520- 580°).

4. 3a cuer KaKoro mporecca 06ecrneunBaeTCst POCT 3apOIbIa IEMEHTUTA MIPH MEPIUTHOM
npeBpamieHuu? I'e o oopazyercs? UTo sBisieTcs ABMKYIIEH CUIIONW €ro 3apOoKIeHUs?

5. CymmHocTb HHKYOAIIMOHHOTO Tiepuoa. 7. B yem orimuue nepauta, 00pa3oBaBIIerocs B
PaBHOBECHBIX YCIOBUSAX U U3 MEPEOXITAKICHHOIO aycTeHuTa s ctanu 407?

Na6opaTopHasa pabota 7
Tema: W3yyeHne MUKPOCTPYKTYPbl U CBONCTB YYryHOB

1. B yem paznuuue Mexy CTaasiMU U YyTyHaMu?

2. OCOOEHHOCTH CTPYKTYPHBIX MPEBPALICHUN IPU KPUCTAIUIM3ALMN U ITOCIEAYIOIIEM OXJIaXAEHUU
710 KOMHaTHOW TeMIepaTyphl OeNbIX YyT'yHOB.

3. CtpoeHue u cBOMCTBA OEIIbIX, CEPhIX, BBICOKOIPOUHBIX U KOBKUX YYT'YHOB.

4.CymHocTh U Ha3Ha4eHHE MOIU(DUIIMPOBAHMS UyTyHOB.

5. KakoBbl He0OX01UMBIE YCIIOBUS U1 rpaduTH3anun?

6. Kak nmomy4aercst KOBKHIA 4yTryH?

7. Knaccudukanus u o01acTb NPUMEHEHUS YyT'YHOB.

Na6opaTtopHas paboTa 8
Tema: TepMuueckas o6paboTka yrnepoancTbix cTanemn

TepmooOpaboTka cTanu, ee OCHOBHbIE BUbI.

Pexumbl TepmM0o0OpabOTKH.

OTXHTr 1 HOpMaJIN3aLHus.

CtpyKTypa 1 TBEpPIOCTh CTAJIH MOCIE OTKUTa, HOPMaIU3alUH.

3akanka. Beibop mapamMeTpoB pexxumMa 3aKaikH.

CrpyKTypa 3aKaJeHHOH CTaJau U MPUYKHA €€ BHICOKOM TBEPAOCTH.

IIpokanuBaeMOCTh U 3aKaJIMBAEMOCTh CTAJIH.

OTnyck, BUJbI OTITYCKA.

CTpyKkTypa 1 TBEpAOCTb 3aKaJIEHHON CTaJIM MOCie OTIycKa (HU3KOT0, CPETHETO U BBICOKOTO).

CoNoUA~AWNE

NabopaTtopHas paboTa 9
Tema: W3yueHne MUKPOCTPYKTYPbl U CBONCTB TEPMUYECKN 06paboTaHHbIX YrrepoancTbiX cTanem um
nernpoBaHHbIX cTanen

1. Kakve TpeboBaHWs MO MEXaHWYECKUM U TEXHOMOrMYECKUM CBOMCTBAM MpeabsBRAsiOT K
KOHCTPYKUMOHHBIM CTansim?

2. Kak BNUSI0T nermpyroLime anemMeHTbl Ha NpokanuBaemMocTb cTanen?

3. Kakoe konunyecTBo yrnepoaa cogepxaTt LeMeHTyeMble NermpoBaHHble KOHCTPYKLUMOHHbIE cTanu?

4. Kakyto MUKPOCTPYKTYPY OHU UMEIOT?

5. Kakne nsmeHeHus npoucxogat npu nermposaHunm cdepputa?

6. Kakon Tepmmnyeckon obpaboTke nogsepratoT LEMEHTYEMbIE CTanm nocne uemMmeHTaumm?

7. Kak nuameHs10TCsl MexaHn4eckne CBOMCTBa B npoLecce TepMmnyeckon obpaboTkm?

8.4to Takoe yny4weHne?

9.Kakune nervpoBaHHble CTany NoABEPraoT YNyyLEeHno?

10.KaKylo MUKPOCTPYKTYpY MMEIOT yryudliaemble CTanm?

NaGopaTtopHas pa6oTta 10
Tema: M3yyeHne MUKPOCTPYKTYPbI LIBETHLIX METasNOB U CMaBoB

1. Kakue cnnaBbl Ha3bIBAKOTCA NaTYHSMMU U Kak OHU MapKUpyrTCcsa?
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Kakue cnnaBbl Ha3bIBalOTCA GPOH3aMU U Kak OHU MapKUPYOTCH?

Kakue cnnaBbl Ha OCHOBE aftOMUHUS OTHOCSITCS K INTEMHBIM CrniaBaM U Kak OHWU MapKUpyoTcs?
Kakue cnnaBbl Ha OCHOBe antoMUHKSA ABNSAOTCA AedopMupyembiM? Kak oHU MapkupytoTcs?
Kakue cnnaBbl Ha OCHOBE antOMMHUS MOXKHO YNPOYHATbL TEPMUYECKON 06paboTKon?

KakoBbl 0651acTV NpUMeHeHUs1 antoMUHMEBBIX CMaBoB?

ok wn

Na6bopaTtopHas pab6oTta 11
Tema: TexHOMOrMsi U3roToBAEHNA NUTENHON OopMbl. TPOEKTMPOBaHME TEXHOSOMMYECKOro npoLecca
M3roTOBMNEHWUS MOKOBKU.

B 4ém cocTouT CyLIHOCTL NMUTEMHOIO Npom3BoacTBa?

YTo Takoe MoAernb 1 U3 Kaknx MaTtepuanosB OHa U3roTaBnmBaeTca?

Yem Mogenb oTnn4aeTcs OT OTNAMBKU?

Kakylo yacTb getanu oTpaxatoT MOAENb U CTEPXKEHb?

Kak narotaBnmBaroTcs 0TBEPCTUSA B OTNIUBKAxX?

. V13 kaknx maTepranoB M3rotaBnnBaloTCs (POPMOBOYHbBIE U CTEPXKHEBBLIE CMECU U Kakue Tpebo-
BaHWUsI NPeabABMAITCHA K HAM?

7. Ons yero HasHa4alTCH (POPMOBOYHbLIE YKIOHbI?

8. B 4ém 3akniovaeTcs HaszHayeHne CTEPXKHEBLIX 3HAKOB?

9. [ns yero npegHasHavaeTCcs NMUTHUKOBAsS CUCTEMA W U3 KaKNX 3NIEMEHTOB OHA COCTOUT?

10. YT0 Takoe ycagka meTasnna n kak OHa y4nTbiBaeTCs Npu U3rOTOBMEHUN NUTENHON hopMbI?
11. Yto Takoe nuterHasa oopma 1 Kakue anemeHTbl 0bpasyloT eé?

12. B kakou nocnegoBaTenbHOCTM OCYLLECTBAETCS pa3paboTka ackusa OTIIMBKN?

13. KakoBa nocnenoBaTefibHOCTb M3roTOBMEHMS NTIMTENHOM hOpMbI?

2 e

JlabopaTopHasn paboTta 12
Tema: V3yuyeHne obopynoBaHUS 3NEKTPOAYrOBOM U ra30BON CBapPKM
YTto Ha3bIBaeTCs CBApKOM?
B yem cyLlHOCTb cBapkm?
Yto npeacraBngaeT cobor anekTpmuyeckas ayta, U Kak MpoMcXoamT NpoLece ee 3axuraHue?
Kak onpegenseTcsa TennoBas MOLWHOCTb AYIM U Kak OHa pacxogyeTca?
[ante onpeneneHne BonbTaMNepPHOW XapakTePUCTUKN CBAPOYHOW Ayri.
YTto Takoe cBapuBaeMoCTb METassoB U OT Yero OHa 3aBUCUT?
Ha kakve rpynnbl nogpasgensieTcs cBapoyvHas npoBosioka?
Kak knaccudumumpyotca cBapoyHble 3NeKTpoabl?
Kakne KoMNOHEHTbI BXOOST B COCTaB MOKPbITUSA 3MEKTPOa0B?
Kakoe obopynoBaHue Heobxooumo Anst py4HON OyroBOW CBapkn?
Kak Bo3OyxgaeTcs ayra npu py4yHou cBapke?
KakoBa TexHVka cBapkyu O4HOMPOXOOHbIX CThIKOBbIX LLBOB?

BoOooNOOA~WONE

e
N o

Na6opaTtopHas pa6oTta 13

Tema: VM3yyeHune xapakTepuCTUK SNeKTPOCBapoYHbIX annapaTtos. OnpegeneHne pexmmMmos U
TEXHOMOrM4Yecknx KoaULUMEHTOB AYroBOn CBapKu.

1. Kakve UCTOYHWKM TOKa NPUMEHSIOTCH NPW PYYHOW CBapke?

2. Y70 Ha3biBaeTCs BHELUHEN XapakTepUCTUKON NCTOYHMKA ToKa?

3. Kakve npeumyuiectsa n HegoCTaTKM UMEKOT UCTOYHUKN NEPEMEHHOIO U NOCTOAHHOIO ToKa?

4. Y10 Takoe cBapka npsiMoi n obpaTHON NONSAPHOCTLIO?

5. 3a cyet yero B cBapo4HbIX TpaHCHOpMaTopax OCTUraeTcs KpyTonoaarLlas BHELLHAS
XapakTepucTuka UCTOYHMKa Toka?

6. Kakve npeumyliectBa uMeeT NCTOYHUK TOKa C NagatoLlen BHELHEN XapakTePUCTUKON?

7. B uem npeumyLLecTBO U HEQOCTATKM PYYHOWN 3MEKTPOAYroBOM CBapKn?

Na6GopaTtopHas pa6oTa 14
Tema: N3yueHne KOHCTPYKLMUN PEXYLLMX UHCTPYMEHTOB.

OnpenenuTts, 4TO TaKOE KJIMH U KOTJa OH CTAHOBUTBCS PEKYILIUM KIMHOM.

. [okazarp pexxymuii KJIMH Ha HaTypHOM 00pa3iie UHCTPYMEHTA.

OOBsACHUTD Ha3HAUEHHE PEXKYIIEH YaCTH MHCTPYMEHTA.

JlaTp onpeneneHus 1 NoKa3aTb KOHCTPYKTUBHBIE AIEMEHTHI PEXYIIEN YaCTH MHCTPYMEHTA.
JlaTp onpeneneHus KOOPANHATHBIX INIOCKOCTEN U MOKAa3aTh UX PACIIOIOKEHUE
OTHOCHTEJIBHO PACCMATPUBAEMON TOUKHU PEXYIIEH KPOMKH.

orwdPE
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6. /[latb ompenerneHus yrioB pe3lia U MoKa3aTh UX B COOTBETCTBYIOIIEH CeKyIei MITOCKOCTH.
7. OOBACHUTH Ha3HAUCHUE TIEPETHETO YTIIa .

7. OOBSICHUTH Ha3HAYCHUE 33AHETO yria o. 9. OOBSICHUTH, HAa UTO BIUSET Yol HAKIOHA
pexymen kpoMku A. 10.YTto Takoe pabouas MI0CKOCTh?

8. OOBSICHUTH NPUUMHY 00PA30BaHM KHHEMATHUECKUX YIJIOB B IPOLIECCE PE3AHMS U X
BIIMSIHUE HA ITPOLIECC PE3AHMUS.

JlabopaTopHasn pabora 15
Tema: Pe3supl. U13amepeHue reometTpmnyecknx napameTpos.

1. Kakue cymiecTByIOT TUIIBI pe310B?

2. OnpenenuTb KOHCTPYKTUBHBIE AJIEMEHTHI pe3lia.

3. JlaTh omnpeneneHus yrioB peslia.

4. 300pa3uTh reoMeTprUUECKUe MapaMeTphl 3alaHHOrO pe3lia.

5. Ha 4to0 BIUSIOT YIIIBI B TU1aHE @, (17

6. Kak usmeputs nepennuit yroma y?

7. Kak uzmeputs 3aHue yriasl o u o 1?

8. Kak u3mepuTh yros HaKJIOHA PeXyLIed KPOMKH A?

9. Kak u3aMeputs yrisl B uiane ¢, ¢l?

10.Kakue yriaoMepbl HCIIONIB3YIOTCS U1 U3MEPEHUS] TEOMETPUH pe3lia U KaK UMU I0JIb30BaThCs?

Na6opaTtopHasa pa6oTta 16
Tema: OceBble pexyLime MHCTPYMEHTbI. U3MEPEHME FEOMETPUHECKUX NapaMeTPOB.

. Kakue cymectByroT Bubl cBepia?

. OnpenenuTb KOHCTPYKTHUBHBIE 3JIEMEHTBI CIIMPAIbLHOTO CBEpIIA.

. JlaTp onpeneneHus yrioB CIMPaIIbLHOTO CBEpJIa.

. Kakyto ponp urpaer yrosn HakjioHa BAHTOBOM KaHaBKU ®?

. Kak u3meputs nepennuil y u 3aiHuil ol yribl CIUpagbHOToO cBepia?
. Kak u3aMeputs yrosn HakjaoHa BUHTOBOM KaHaBKH ®?

. Kak uzmeputs yrosn B miiane ¢ cnupainbHOTro cBepiia?

. Kakue cymecTByroT BUbl 36HKEPOB M KAKOE UX Ha3HAUYEHUE?

9. OnpenenuTh KOHCTPYKTUBHBIE 3JIEMEHTHI 3€HKEpa.

10.Kakue cymecTByrOT BUABI pa3BEPTOK U KaKOE UX Ha3HaYeHHE?

11. OnpenennuTs KOHCTPYKTUBHBIE AIIEMEHTHI Pa3BEPTKU.

12.Kakue yraoMepsl HCIIOJIB3YIOTCS U1 U3MEPEHUS TEOMETPUU OCEBOTO Pa3MEPHOT0 MHCTPYMEHTA
1 KaK UMH MOJIb30BaThCs?

0O ONWn B~ W=

Na6opaTtopHas paboTta 17
Tema: NpoBepka BepTMKaNbHO-CBEPUMBHOIO CTaHKa Ha reoMeTPUYECKYI0 TOYHOCTb

=

JaTp onpeneneHne NOHITHIO «IIOIPEIIHOCThY.

Yro Takoe paguaibHOE OMEeHUe KOHYyca IIHH e ?

3. Kaxkue morpenrHocTé H3roTOBJICHUS! OTBEPCTHI MOTYT BOSHHKHYTH ITPH MTPEBHIIICHUH
JIOMYCTUMOT'O YPOBHS TapaMeTPOB, KaK IIIOCKOCTHOCTh paboyell TOBEPXHOCTH CTOJIa,
MEPIIEeHIUKYISIPHOCTD paboueii MOBEPXHOCTH CTONA K OCH BPALICHUS IITAHACTIS ?

N

NaGopaTtopHas paboTta 18
Tema: Opesbl. U3AMEpPEHME reOMETPUYECKNX NapaMeTpoB

1. Kakue cymecTByrOT BUIbI hpe3?

2. YeM 0TJINYAIOTCS TIOMYTHOE U BCTpeyHOE (pe3epoBaHue?

3. Kakue ecTb pa3HOBHIHOCTH HITIOHOYHBIX ()pe3 U Kak OHU paboTaroT.
4. Ha3BaTh pa3HOBHMIHOCTH YIJIOBBIX ()pe3 U UX Ha3HAUCHHE.

5. OnpenenuTb KOHCTPYKTUBHBIE 3JIEMEHTHI (PPE3bI.

6. lats onpeneneHust yrioB ¢ppessl.
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7. Kakyro pojip UTpaeT yroji HakJIoHa BAHTOBOM KaHaBKU 7
8. Kak u3meputsb nepeaHuii y v 3aaHUi o yriibl Gpesnr?
9. Kak u3mMeputh yroj HakJOHa BUHTOBOW KaHAaBKH ®?

10.Kakoii yriomep UCIoJIb3yeTcs Ak U3MEPEHHS T€OMETPUH MHOT03YObIX MHCTPYMEHTOB U KaK UM

OJIL30BATHC?

JlabopaTopHas paborta 19
Tema: NpoBepka TOKAPHOro CTaHKa Ha TOYHOCTb
1. Ha3nayeHHe TOKapHOTO CTaHKa U 00JIACTh €r0 MPUMCHECHHUS.
2. llenb mpoBepKH CTaHKA HA TEOMETPUUYECKYIO TOUYHOCTD.
3. OOBsicHUTE MOPSIOK MOATOTOBKH M MIPOBEICHUS H3MEPEHHIA.
4

OO0bsicHUTE KaK TeOMETpHYecKasi TOYHOCTh TOKAPHOTO CTaHKA BIUSET HA MapaMeTphbl
r€OMETPHUYECKON TOYHOCTH 00padaThIBaeéMO# MOBEPXHOCTH (pa3Mepsl, popma, B3auMHOE

pacmooKeHUe MOBEPXHOCTEMH).

LUKANTA U KPUTEPUUN OLLEHUBAHUA

caMonoAroToBKM No Temam flabopaTopHbIX 3aHATUMN

- OUEeHKa «3a4ymeHO» BbICTaBJIAETCA, eClin o6yqarou.|,vu7|c;| B KOHLUE na60paTopHoro 3aHATNA OTBETUI
Ha BOMPOCbI 1 CMOI BCECTOPOHHE PaCKpPbITb TEOpPEeTU4HEeCKoe coaepXaHme TeMbl.

- OLleHKa «He 3a4ymeHO» BbICTaBNAEeTCHd, ecnun OGy‘-IaI-OUJ,VIVICFI B KOHLE na6opaTopHoro 3aHATUA HEe
OTBETUIT Ha BONPOChblI U HE CMOI PaCKpbITb TEOPETUHECKOE coaepKaHne TeEMbI.

TECTOBbIE BOMNPOCbI
ANA npoBegeHus py6eXXHOro KOHTpons

BelecTtBa ¢ MeTanIMYeCKon KpUCTaniM4eckon peLleTkon UMetoT. ..

+ NNacTUYHOCTb U KOBKOCTb
HU3KaA TenyionpoBOHOCTb
BbICOKaaA 3N1EKTPONpPOBOOHOCTb

BellectBa B Kpuctanmnmn4eckomMm coCToAHUn obnapgator...
BbICOKOW ANEeKTPpOonpoBOAHOCTbLIO
HanM4YMeM TonbKo BnKHero nopdaaka B pacnosioxXeHnn 4actumuy
+ Hann4nem ganbHero nopsaaka B pacnosioXkeHmnn Yyactu,

O6beMHOLEHTPMPOBaHHAs Kybryeckas peLleTka MMeerT...
+KoopANHaALMOHHOE Yncno — 8
KO3 PULMEHT KOMMNAKTHOCTN — 0,52
KOOpAMHAaLMOHHOE Ymcno — 12

Kpuctannuyeckas pelletka, OnemMeHTapHas s4venka KOTOpoW
HasblBaeTcH...

+ 06beMHO-LEHTPUPOBAHHOMN KyBrYeckoi
TeTparoHarnbHo
rpaHeLeHTPUPOBaHHOM Kybryeckoi

JInHenHbIMKN gedbekTaMmn KpUCTannM4yeckon peLleTkn SBnAsTCS. ..
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+auMcrnokaLmm
BaKaHCUM
TpeLWHbI

6. Kpuctannuyeckass pelleTka, 9neMeHTapHasl syeilka KOTOpOM MpedcTaBlieHa Ha  PUCYHKe,
Ha3blBaeTCs...

06BbEMHO-LIEHTPUPOBAHHOW KybBudeckom
+ rpaHeLUeHTpMPOBaHHOM Kybuyeckom
rekcaroHarnbHON NNOTHOYNaKoBaHHOW

7. CBoiicTBO, 3akmovalweecs B  CNocobHOCTM  BellecTBa  CylwlecTBOBaTb B pPasfvyHbIX
KpUCTannmyecknx moamdukaumsx, HasbiBaeTcs. ..
n3omepuen
+ nonumopdnsMom
n3omoprn3MomM

8. AmopdHble BellecTBa. ..
aHW30TPONHbI
UMeLOT AanbHuUi NOPAA0K B pacnonoXeHUn YacTul,
+UMEeI0T TONbKO GNVXKHUIA NOPAAOK B pacnonoXeHUn YacTuly

9. AHM30TpONMNEN CBOMCTB 06naaator...
aMopdHble MmaTepuansl
NonuKpucTannnyeckme BelecTea
+MOHOKpUCTanbl

10. paHuUbl 3epeH OTHOCATCH K AedeKkTaM KpUCTannmy4eckon peLueTku:
TOYEYHbIM
NNHEeNHbIM
+MNOBEPXHOCTHBIM

11. DedekT, npencraensawowmii cobon UCKaKEHNE KPUCTaNSIMYEeCKON peLLeTKn BAOMNb Kpasi NULIHEN
NonynmocKoCTW, Ha3blBaeTCs...
+ KpaeBou gncnokaumnemn
0edeKToM ynakoBKM
BakaHcuen

12. AMOp@HOE COCTOsIHME BeLLeCTBa XapaKTepusyeTcs. ..
+OTCYTCTBMEM JarnbHero nopsaka B pacrnonoXeHnun YacTuLy
Hanu4yve NOCTOAHHOM TemMrnepaTypbl KpuctTannusaumm
BbICOKOW 9MEeKTPONpPOBOAHOCTLIO

13. PaBHoBecHas KOHUEeHTpauuna BaKaHCcuI npu noBbilLEeHNN TeMNnepaTypbl ...
HEe MeHAEeTCA
+ yBenmymBaeTcs
YMeHbLUaeTCA

14. TouveyHbIMY gedekTammn KpUCTanIM4eCckon peLLeTKkn SBnatTCs. ..
KpaeBble 1 BUHTOBbIE AUCTOKaL MK
nopbl, TPELMHbI
+BakaHcuu

15. XapakTepucTuka KpUCTanmnmuyeckon peLleTkun, onpeaensioluas Yucno Yactuy, (aToMoB, MONEKyn unm
MOHOB), HAXOOSALLMXCSA HAa HaUMeHbLLEM PaBHOM PAcCTOSIHUKM OT AAHHOMW YacTULbl, Ha3blBaeTCs. ..
+ KOOPAMHaLUMOHHBIM YMCTIOM
WHOEKCOM MII0CKOCTM
nepvoaoM peLleTKu
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XapakTepHo# 0COGEHHOCTLI0 KPUCTaNIMYECKUX BELLECTB SBMSETCS. .
HW3Kas ANIEeKTPONPOBOAHOCTb
+ HanM4yme garnbHero nopsiaka B pacnonoXeHUn YyacTuL,
OTCYTCTBWE MOCTOSIHHOW TeMMepaTypbl NaBneHus (KpucTannusawmm)

KoopauHaumoHHoe uncrio OLK kpuctannmyeckon peLleTkm paBHo ...
12
4
+8

AHM30TpONMEN Ha3bIBaETCS ...
NOBEPXHOCTHbIN AehEKT CTPOEHUSA KPUCTANUYECKON peLleTKn
nepeHoc BellecTBa, 00yCrnoBneHHbIN 6ecnopsaoYHbIM TEMMOBLIM ABUXEHUEM YacTUL
+ 3aBMCMMOCTb CBOWCTB OT HarnpaBfeHus, ABMSIOLIEEecs pe3ynbTaToM YNopsgovYeHHOro pacrnorioXeHus
aToMOB (MOHOB) B MPOCTPaHCTBE

AmopdHble BelecTBa...
+ He MMelT AanbHero nopsaka B pacnosioKeHnn YacTuLy
WUMEIOT BbICOKYHO 3M1EKTPONPOBOAHOCTL
@HU30TPOrHbI

BakaHcus sBnseTca gedekTom...
06 BbEMHBIM
NNHENHbIM
+ TOYeYHbIM

LUKANA U KPUTEPUMN OLEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHLI Py6GeXXHOro KOHTPOIs
- «3a4YTEHO», eCcnn TeCTUpOoBaHne caaHo Ha 60 % n bonee.
- «He 3a4TeHO» - MeHee 60 %.

3.1.4 CpeacTBa ANA NpOMeXyTOYHOW aTTecTauum No MToram usyyeHus AMCLUUNIMHbI

TECTOBbIE BOMPOCbHI
AnA nposefeHNs MPOMEeXYTOYHOro KOHTPOs

KpuTuueckasi ckopoCcTb OXNaxaeHust Npu 3akarnke - 3T0...
MWHUMaInbHas CKOPOCTb OXNaxaeHusl, Heobxoaumasi ons dukcauum ayCTeHUTHOW CTPYKTYpPbI
MakcuMarnbHasi CKOPOCTb OXNaXAeHWsl, MNpU KOTOPOW ayCTeHWT elle pacrnagaeTcs Ha CTPYKTypsl
nepnuTHOro Tuna
+ MUHUMarbHas CKOPOCTb OXNAXAEHWs, Heobxoanmas anst NoNy4YeHNss MapTEHCUTHOWM CTPYKTYpbI

TpooCTUT OTNUYaeTCsa OT nepnuTa...
dopmon YacTuy, LemeHTuTa
MeHbLUEN TBEPOOCTbIO
+ 6oree BbICOKOW AMCNEPCHOCTLIO CTPYKTYPbI

CopbuT oTnnyaeTcs oT nepnuTa...
MeHbLUEen TBEPAOCTbIO
+ Bonee BbICOKOW AMCNEPCHOCTLIO CTPYKTYpbI
dopmon YacTuy, LemeHTuTa

Bbibepute 13 Tpex BugoB cmecu (P+L), obpasytoLlenica B pesynbrate NeprnMTHOro npeBpaLleHns

npw oxnaxgeHuu ctanu, Bug Hambonee KpyrnHoMNNacTMHYaTon, rpybon cmecim ...
+nepnut
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copout

TpOOCTUT
5. Bbibepute 13 Tpex BuaoB cmecu (P+Ll), obpasytollerica B pesynbtaTe NepMTHOro npeppalleHus
npu oxnaxaeHun ctanu, Bua Hanbonee MenkoancnepcHom n TBEpAON CMecCH ...
nepnut
+copout
TpOOCTUT
6. HavmeHbluel nnacTMYHOCTBLIO W OQHOBPEMEHHO HauMbonblUeN MPOYHOCTbIO U TBEPAOCTbIO

obnagatoT cTanu ¢ NepriMTHOM CTPYKTYPOR ...
neprnTHble cTanun

copbuTHble cTanu

+ TPOOCTUTHbIE CTanun

7. MpomexXyToYHOW MexXay NePrUTHON U MapTEHCUTHOW CTPYKTYpaMu CTPYKTypa CTanu siBnseTcs ...
TpoOOCTUT
copbur
+ 6enHUT

8. MakcnmanbsHOW TBEPAOCTBIO U MUHUMAIbHOW MNAcTUYHOCTBIO obnagaet CTPYKTYypa
cTanu:
6enHuT
nepnut
+MapTeHcuT

9. besguddysnoHHo (ee obpasoBaHMe COBEPLUEHHO HE COMPOBOXOAETCA MNEepeHOCOM aToMOB)
obpasyeTtcs CTPYKTypa cTanu:
6enHuT
nepnut
+ MapTeHCUT

10. BennuynHa TeMneparyp Ha4dana n KoHua MapTeHCUTHOro npespalleHna ctanm 3aBucuT ...
OT CKOPOCTU oxnaxgeHua
+0T XMMNUYECKOro coctaBa cTanu
OT TeMnepaTypbl Harpesa ctanu

11. CoBOKYNnHOCTb Onepauuii HarpeBa, M30TEPMUYECKOWN BbIAEPXKKM W OXNaXKOEHUS METannmMyecknx
CMNaBoB, HAXOOALMNXCA B TBEPAOM COCTOSIHUK, C LENb0 M3MEHEHUSA UX BHYTPEHHErO CTPOEHUS U CO3aaHus
3a CYET 3TOro HEOOXOAUMBIX MEXaHUYECKNX NN (PU3NYECKNX CBONCTB Ha3biBaeTcsl _ obpaboTkomn:
ANEKTPOXMMUYECKOMN
MexaHU4eCcKon
+TepMUYECKomn

12. Tepmunyeckas obpaboTka, NpoBoANMAas C Lenbio NONy4YeHUss HEPaBHOBECHOW CTPYKTYPbl U BbICOKOWN
TBEpOOCTU Cnnaga, Ha3blBaeTcs...

LleMeHTaumen
+ 3aKankomn
dpesepoBaHMeEM
13. Ouddysmen HasbiBaeTCS...

NOBEPXHOCTHLIN AedEKT CTPOEHUSA KPUCTamNMYeCKon peLleTku
CMOCOBHOCTbL BELLECTBa CyLLECTBOBaTb B PA3NNYHbIX KPUCTANIMYECKMX MOANDUKALUNSX
+nepeHoc BellecTBa, 00yCcnoBneHHbIN 6ecnopsaoYHbIM TEMMOBLIM ABVXXEHNEM YacTuL

14. MepnuTHoe NpeBpaLleHne B CTansX CoNpoBOXAAETCH ...
+pacnagoM aycTeHuTa ¢ o6pa3oBaHMEM 3BTEKTOMAHOW cMecy (depputa 1 LeMeHTUTa)
pacnagoM cheppuTa ¢ BblaeneHnemM n3bbITOYHOro LeMeHTUTa
nepexoom deppuTa B LEMEHTUT
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15.

16.

17.

18.

19.

20.

Hopmanusauusi — 3To Tepmuyeckast obpaboTka...
+ 3aknovatoLLascs B Harpese ctanu Bbilwe nuHuM GSE v nocnepyrolem oxXnaxaeHun Ha Bo3gyxe
KoTopasi obecneynBaeT Nony4YeHne CBOMNCTB, XapaKTepPHbIX A AaHHON MapKu;
3aMeHsIoLLas OTXKUM NIErMPOBaHHbIX cTanew
Mpn KOTOPOW FMaBHbLIM MPOLIECCOM SIBMSIETCSI YCTPaHEHUe NOCrneaAcTBUIN AeHOPUTHON NKBaLUM

MonHbIN OoTXXUT yrnepoaucTon ctanu 45 nponssogaT npy TemnepaType ...
+ Ha 30-50 rpagycoB Bbile TemnepaTtypbl ACz A4S STON Mapku
Ha 150-200 rpagycos Bhbille TeMmnepaTypbl Acs
nopsigka 690° C

Mpy NnpoBeaeHMN OTNYyCKa B cTansx...
NMPOMCX0aMT pacnag 0CTaTOYHOro aycTeHuTa
obpasyeTcs MapTEHCUTHas CTPYKTypa
+He NPoMCXoauT ha3oBON NepekpucTannsaunm

CTtpykTypa ctanu 45 nocrne nonHoro omkura...
+ cbeppuT + Nepnut
MapTeHCcuT
LeMeHTUT

[ns ycTpaHeHWs KpYNHO3ePHUCTOW CTPYKTYPbI CTanu UCMOSb3YHOT. ..
LeMeHTaLuuo
ynyJlieHue
+HOpManu3auuio

CTpyKTypa 4OSBTEKTOMAHOW CTanu nocne nofiHOro omkura...
LEMEHTUT + nepnuT
MapTEHCUT
+heppuT + nepnut

LWKANTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHLI NPOMEXYTOYHOro KOHTpons

- «3a4TEHO», ecnn TeCTUpOoBaHNe caaHo Ha 60 % n bonee.
- «He 3a4TeHo» - meHee 60 %.

3AYET
OCHOBHbI€E YCITIOBUA NONYYeHUs:

1) obyyawowwminca BbINONHWMA BCe BuAbl y4yebHOW paboTbl (BKNHOYAA CaMOCTOATENbHYKO) U
oTymTancd o6 ux BbINOMHEHUN B CPOKW, YCTaHOBMEHHble rpadnkoM y4ebHOro npouecca Mo
AVNCUMNINHE;

2) NpoLwén 3aknivmMTensHoe TeCTUpoBaHme.

MNnaHoBas npoueaypa nonyyeHus 3a4éra:

1) O6yuvaowminca npeabaBnseT npenogaBaTento BbINOMHEHHbIE B TeveHue nepuoga obyyeHus
hMKCUpPOBaHHbIE BHEAyaAUTOPHbIe paboThbl.

2) lNpenogaBaTenb npocmaTpuBaeT MNpeAcCTaBlieHHble MaTepuanbl M 3anucu B XKypHane y4yéta
noceLlaeMocTy 1 ycrneBaemMocTU (BbiCTaBfieHHble AnddepPeHUMPOBaHHbIE OLIEHKM MO MTOram BXOOHOrO,
TEeKyLLero TeCTupoBaHus)

3) NpenogaBaTenb BbICTABMASET «3a4TEHO» B 9K3aMEHALIMOHHYI0 BEAOMOCTb U B 3a4ETHYHO KHIDKKY

3.1.5. CpeacTBa ANA BbIXOAHOIro KOHTpOnNsA

TECTOBbIE BOMPOCbDI
Ans npoBefeH!s1 BbIXOAHOro KOHTpons

B BOMPOCHI 3aKIMHYUTENTBHOIOo TECTUPOBAHNUA BXOOAT TECTOBbIE 3adaHNA: ANnA NpoBeeHUA TeKyLllero
KOHTPOJIA U MPOMEXYTOYHOIo KOHTPOIiA
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OTBETOB Ha TeCTOBbIe BONMPOCHI NPOMEXYTOYHOIro KOHTpoOnA

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

NMnaHoBas npoueaypa NpoBeAeHUs1 IK3amMeHa

1) Ob6yuvarowmmnca BblBMpaeT MPOU3BONBHO 3K3aMEHaUMOHHbIN BuneT n B TeyeHue OTBEAEHHOro
BPEMEHWN MHAMBWUAYarNbHO FOTOBUT NMMCbMEHHbIN pa3BepPHYThIN OTBET Ha BCe 3aAaHus GuneTa.

2) To wcTeyeHUM OTBEOEHHOrO0 BpEMEHM OOyyawlWMnCa cOaeT 93K3aMeHaLUMOHHYH paboTty
npenogasaTtesnio Ha NPOBEPKY.

3) lNpenogaBaTenb npoBepseT NUCbMEHHY paboTy obyyatowierocs, B crnyvyae HeobxoauMmocTu
3agaeT YTOYHSALWME N AONOMHUTENBHBIE BOMPOCHI

4) [lMpenogaBaTtenb BbICTAaBNAET OLEHKY B 93K3aMEHALMOHHYD BEOOMOCTb U 3a4ETHYH KHUXKKY

obyuvatowerocs

BOMNPOCbHI K 3K3AMEHY
Onsi NpoBeAeHNA BbIXOQHOIO KOHTPOA

1. Kpuctannuyeckoe ctpoeHne metannos. [ncnokaumm v Kak OHM BNUSAKOT Ha CBOMNCTBA METAarnoB.

2. CywHOCTb CBapkum B 3aWMTHbIX rasax. OcCODOEeHHOCTM ropeHuss Ayrm B 3alUTHBIX rasax.
MeTtannypruyeckme ocOBEHHOCTM CBapKM B 3alUUTHbIX ra3ax.

3. Buabl oTaenoyHbIX onepauni npy pasmepHon obpaboTke meTansnos.

4. AHM30TpONWUS KPMCTANMoB, ee BUSHWE Ha CBOWCTBA MeTanmnoB. AnNnoTponuyeckne npespaLleHns B
MeTannax.

5. Cxembl cnocoboB WMdoBaHus.

6. Quarpamma ¢ha3oBOro COCTOAHUA cnnasoB. juarpamma cOCTOAHUSA antoMUHNA-Meb.

7. MeToabl Hape3aHusa 3yb4aTbix konec. Cxembl 3ybodpesepoBaHus 1 onbneHus.

8. Knaccudmkauus n mapkmpoBka ctanen. Kak BnuslOT Ha CBOWCTBaA CTanu yrrnepod U nocTOsiHHbIE
npuMmecu.

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

10. OCHOBHbIE MEXaHW4YeCcKne CBOMCTBA KOHCTPYKLMOHHBIX MaTepmarnos, Ux onpegeneHuns.

11. MNopokun cBapHbIX LWBOB, MPUYMHBI X 06pasoBaHus, cnocobbl KOHTPONS.

12. OcHoBHOE BpeMsi npu ToueHun. Popmyna pacyeTa n cxema.

13. OcHOBbI AMCNOKaLWOHHON Teopun nnactudeckon aedopmaummn. Kak nameHseTca CTpykTypa npu
nnacTnyeckon gedopmaunu.

14. KoHTakTHas cBapka, ee Buabl U cxeMbl. 3aKOH OU3NKK, HA KOTOPOM OCHOBaHa KOHTaKTHasi cBapka.

15. Buabl Tepmuyeckon obpaboTku. Kakne npeBpalleHus npoucxogaT npu Harpeee ctanu. YTo Takoe
KpuUTMYecKasi CKOPOCTb OXNaXaeHUs cTanu.

16. CywHoCTb Nankn metannos. [punou 1 gnockl, NPUMeHaeMble Npu narke.

17. Buabl cBapKu ceporo 4yryHa, oTnnyme cBapku YyryHa oT CBapKu cTanu.

18. Buabl n 0cobeHHOCTM OyroBOW CBapku CNiaBoB antoMuHus. MNpumeHsemoe obopyaoBaHue.

19. Cxema pe3saHusi Npu CBEPIEHMM N PaCCBEPIMBAHUMW, SNIEMEHThI PEXMMA pe3aHusl, UX pa3MepHOCTb
N pacyeTHble PopMynbl.

20. YrnepogucTble 1 nerMpoBaHHbIE UHCTPYMEHTArbHbIE CTanu, UX NPUMEHEHUE.

21. CopTaMeHT npokarta, Nnpumepbl MPUMMEHEHUS NpoKaTa NPy M3roTOBMEHUU CENbXO3MaLLWH.

22. MNpouecc LuemeHTauuu getanen n nocnegyowen Tepmmdeckon obpabotkn. Obnactb NpUMeHeHUs.

23. TBepaocTb MeTanmnoB, cnocobbl ee onpeaeneHus.

24. Buabl XMMUKO-TepMmnyeckon obpaboTtkm ctann. Ob6bscHUTe Tex. npouecc uemeHTauun. Kakve ctanm
noaBepralrT LemeHTaunn.

25. Ceapka 1 Hannaeka nog gntocoM. CBapoyHble driochl.

26. Yrnbl 3aTo4km pesua. OnpegeneHne yrnos, HasHa4YeHe U NpUMepPHbIE YACINOBbIE 3HAYEHMS.

27. MaTepuanbl Ans U3roTOBMAEHUS PEXYLLUX MHCTPYMEHTOB (MapKu, XMM. COCTaB, Ha3HavyeHue).

28. CoctaB 1 cBOMCTBa ObicTpopexyLlen ctanu. Pexmum Tepmnyeckon obpaboTkm ctann P18.

29. CtonkocTb MHCTpyMeHTa. Kakme hakTopbl 1 Kak BMUSIOT Ha CTOWKOCTb (rpadpmk 3aBnucumoctu V-T).

30. HepxxaBetowas ctanb, ee cocTaB M CBOMCTBA. YeM 0O bACHAETCH aHTMKOPPO3MIMHOE CBOMCTBO 3TON
cTanm.

31. Tunbl pe3uyos, NX Ha3Ha4YeHne, CxeMbl pesaHus.

32. [laTyHn: cocTas, MapKMpOBKa, NPUMEHEHNe.

33. Jedopmaumm nsgenui npu ceapke. Cnocobbl X yMEHbLUIEHUS NI YCTPAHEHUS.

34. 3akanka un ctapeHue. PasynpoyHeHne cnnaBoB antoMUHKS.

35. Tunbl ppes, nx Ha3HayYeHne, cxemMbl pe3aHusi.

36. Knaccudpmkauusa n mapkMpoBKka yrnepoamucTbiX M NErmpoBaHHbIX cTanemn, ux npuMeHeHwe B C.-X.
MaLlMHaXx.
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37. JluTenHble CBOWCTBA CMiaBoOB, BO3MOXHble AedeKTbl NMUTbSA, MYTU UX YCTPaHEHWS.

38. A3oTnpoBaHume, MOHHOE a3oTUpoBaHue, HasHadeHue. NocrnegoBaTensLHOCTL onepaumn TT1.

39. Knaccudmkaums TokapHbIX CTaHKOB.

40. Bugbl TO 1 ux HasHa4veHue.

41. TexHonorusa nopepxHocTen 3akanku TBY. NpokanuBaemMocTb cTanemn.

42. CywHoCTb Npouecca NonyyYyeHns oTnmMBkUA. HasHayeHve npubbinei 1 BoINMOPOB.

43. YcnoBusi MNOMyvyeHUs1 MENKO3EPHUCTOM CTPYKTYpbl MpWM KpucTannusaumm meTannoB. BnwusiHue
3epPHUCTOCTM Ha CBOWCTBA CTanu.

44. MNpouecc TepmomMexaHuyeckon obpaboTku ctanu. CywHOCTb, CTPYKTYpa, CBONCTBA.

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

46. Buabl 4yryHOB, X MapKUPOBKM U NPUMEHEHNE.

47. MeTannyprudeckue npouecchl npu ceapke nnasneHneMm. CTpyKTypHble NpeBpaLleHns B 30He

TEPMUYECKOrO BINSHUSI.

48. CneumanbHble MeToabl NNTbA.

49. BnivaHue yrnepoga Ha CBOWCTBa cTanu.

50. dusnyeckue, XMMmMYeCcKne N TEXHOMNOrMYeckne CBOMCTBa MeTarnnos.

3agaviu

3amauva 1.

P.H A

>
Al My

Ha pucyHnke noka3ana quarpamMma pacTshKeHHs CTalbHOro obpasua. Juamerp paboueit uactu do =5
MM. Ycwing Ha oOpasue B Toukax A u B nuarpammel pactsxenust Pa =4800 H, Pg = 8100 H,
COOTBETCTBEHHO. OmnpeaenuTte npezes NPOYHOCTH U Ipees TEKy4ecTH MeTajia o0pasia.

3anaua 2.

PH a4 B

>
Al M

Ha pucyHnke nokaszaHna auarpamma pacTshkeHHs cTalbHOro oOpasna. luametp paboueii yactu dg = 6
MM. Ycunus Ha oOpasue B Toukax A u B auarpammsl pactsxenus Pa =7000 H, Pg = 12000 H,
COOTBETCTBEHHO. OmnpeaenuTte npezen NPOYHOCTH U Ipees TEKY4eCTH MeTajlia o0pasia.

3anmayva 3.

PH a4 B

4

Al mm
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Ha pucyHnke noka3aHa aumarpaMMa pacTsbKeHUs CTanbHOro obpasua. Juamerp pabodeit yactu dp = 8
MM. Ycunus Ha oOpasie B Toukax A u B gumarpammer pactsbkenust Pa =13000 H, Pg = 21000 H,
COOTBETCTBEHHO. OrpeaenuTe npeest MPoYHOCTH U IIpeie] TEKy4eCcTH MeTajuia oopasia.

3amaua 4.

P.H A

>
A, MM

Ha pucyHke mokazaHa quarpamma pacTsDKEHHS CTIBHOTO oOpasma. Juamerp paboueii gactu do =
10 MmM. Ycuus Ha oOpasie B Toukax A u B quarpammel pactsokenust Pa =20000 H, Pg =33000 H,
COOTBETCTBEHHO. Orpeaenute npeet MPoYHOCTH U IIpeie] TEKy4eCTH MeTalia oopasiia.

3agaua 5.
PH a4

5
Al M

Ha pucynke nokasana auarpaMMa pacTsbKEHUs cTalbHOro oOpasua. Juamerp paboueii yactu dg = 5
MM. Ycuinue Ha obpasue B Touke K muarpammel pactsbkenus paBHo Px =8100 H. OtHocuTensHoe
cy’)keHne Mmertaiuia obpasua y = 51%. Onpenenure UCTUHHOE COMPOTHBIICHUE Pa3phIBy MeTaylia
oOpa3a.

3anaua 6.

P,H a4

5
A, MM

Ha pucynke nokasana auarpamma pacTsDKeHHs CTalibHOTO 00pasma. J{namerp paboueit wact dg = 6
MM. Ycuiue Ha obpasue B Touke K nuarpammel pactspkeHust paBHo Px =13500 H. OtHocuTensHOE
Cy)keHHe Metajuia obpasna Yy = 46%. Onpenenure UCTUHHOE COMPOTHBIICHUE PAa3phIBY MeTalia
oOpa3a.

3Bagaua 7.
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P.H A

>
Ay MM
Ha pucynke nokasana auarpamma pacTshKeHHs cTalbHOro o0pasua. Juamerp paboueit yactu dg = 8
MM. Ycwine Ha oOpasiie B Touke K nmuarpammer pactsbkerus: paBHo Py =26000 H. OtHocuTensHOE
cy’keHue mertaiuia obpasua y = 40%. Onpenenure UCTUHHOE CONMPOTHUBJICHUE Pa3pbIBy MeTailia
oOpasra.
3anayga 8.

PH a4

5
Al mm

Ha pucyHke moka3zana guarpaMma pacTsHKeHHs CTalbHOTO oOpasua. umamerp paboueid yactu do =
10 mMM. Ycunue Ha obOpasue B Touke K nuarpammel pactsbkenuss paBHo Py =44000 H.
OtHocuTeNbHOE CyXeHue Mmetaia obpasna y = 34%. Omnpenenute UCTHHHOE COIMPOTHUBIICHHE
pa3pbIBy MeTajuia obpasia.

3agaua 9.
P.H A

=
Al mm
HpOBO,I[I/IJ'IOCL HCIIBITAHUC 06pa3u0B Ha PAaCTAKCHUC. I[J'II/IHa pa60qel71 qacTu 06pa3ua 0 U IIOCJIC

ucneitanus 1 o =25 mwm, Ix =31,3 MM, cooTBeTcTBeHHO. OmpeenuTe OTHOCUTEIbHOE YUTMHECHUE
MeTajuia oopasua.

3amaua 10.
P,H a4

e

Al mm
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[TpoBouiioch McHbITaHUE 00pa3LoB Ha pacTsbkeHue. [lnuHa pabodyeil yactu obpasma 10 U mocie
ucnbitanus 1 o =30 mm, Ix =37,5 MM, cooTBeTcTBeHHO. OmnpenenuTe OTHOCUTENHHOE YIJIMHECHHE
MeTaiia oopasia.

Samaua 11.

P.H A

5
A, MM

[TpoBoamiiocs UcnbITaHUEe 00pa3IOB Ha pacTsokeHue. J[muHa padoueil yactu oOpasia 0 U mocie
ucnbitanus 1 o =40 mm, Ix =50 MM, cooTBeTcTBeHHO. OmnpenenuTe OTHOCUTEIBHOE YIJIMHECHHE
MeTayia oopasma.

Sagaua 12.

P.H A

5
A, MM

[IpoBoaMIIOCH MCIIBITAHUE OOpPA3IOB Ha pacTsbkeHue. JnmmHa pabouel yactu oOpaslia 10 U Mocie
ucneitanus 1 o =50 mm, Ix =62,5 MM, cooTBeTcTBeHHO. OmNpenenuTe OTHOCUTEIBHOS YUTHHCHHE
MeTana oopasia.

3angaua 13.

Onupasice Ha MapoyHoe 0003HaUYeHue, pacudpyire mMapky cruiasa Ct 3 cm, onpenennure
XUMHUYECKHUN COCTaB, ONMMILIUTE NMPUMEPHYIO 00JIaCTh HCHOJIb30BAaHUS CILJIaBa U €r0 OCHOBHBIE
TEXHOJIOTHYECKHE CBOICTBA (TeMIepaTypHbI MHTepBasl ropsyeil oOpabOTKU JaBJIEHUEM,
00pa0aThIBAEMOCTh pPE3aHUEM, CBApUBAEMOCTb, IMPOKAIUBAEMOCTD, KHJIKOTEKY4ECThb U JIp.),
CYLLECTBEHHBIE JUIS JTAaHHOIO CILIABA.

3anaua 14.

Onwupasice Ha MapoyHOoe 0003HadYeHue, pacudpyiite Mapky cruiaa 35X, onpeaenure
XUMHUYECKUN COCTaB, OMMILIUTE MPUMEPHYIO O00JIACTh HCIONB30BaHMS CIJIaBa U €ro OCHOBHbBIE
TEXHOJIOTHYECKHE CBOICTBa (TeMIepaTypHbI MHTepBasl ropsueil oOpabOTKU JaBJICHUEM,
00pabaThIBA€MOCTh pPE3aHHUEM, CBApUBAEMOCTb, MPOKAIUBAEMOCTD, KHJIKOTEKY4ECThb U JIp.),
CYILLECTBEHHBIE JUISl JAHHOTO CILIABA.

3anmayva 15.

Omnupasice Ha MapoyHoe 0003HavYeHue, pacmudpyiire mapky cruasa 35XI'CJI, onpenenure
XUMHUYECKUN COCTaB, ONMMILIUTE MPUMEPHYIO 00JIacTh HCMOJIb30BAaHUS CILJIaBa U €ro OCHOBHBIE
TEXHOJIOTHYECKHE CBOICTBA (TeMIepaTypHbI MHTepBasl ropsyeid oOpabOTKU JaBJIECHUEM,
00pabaThIBA€MOCTh pPE3aHUEM, CBapUBAEMOCTb, MPOKAIUBAEMOCTD, KHJIKOTEKY4ECThb U JIp.),
CYILLECTBEHHBIE JUISl JAaHHOTO CILIABA.

3anaua 16.
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Onwupasich Ha MapoyHOe 0003HavYeHue, pacmudpyiire mapky cruiasa 9XBI', onpenenure
XUMUYECKUH COCTaB, OMMIIUTE MPUMEPHYIO OOJIACTh HCIOJIB30BAHUS CIJIaBa M €r0 OCHOBHBIE
TEXHOJIOTUYECKHE CBOICTBA (TEeMIeEpaTypHbI HMHTEpBall ropsueil oOpabOTKU JaBJICHUEM,
00pabaTbIBAEMOCTh pPE3aHUEM, CBapUBAEMOCTb, IPOKAINBAEMOCTb, KHUIAKOTEKYUYECThb U 1Ip.),
CYILLIECTBEHHBIE JUIsl JTAHHOI'O CILIABA.

Samaua 17.

Onupasice Ha MapovYHOE 0003HAYCHHUE, paciPpyiiTe Mapky ciuiaBa Y9A, onpenenure
XUMUYECKUH COCTaB, OMMIIUTE MPUMEPHYIO 00JacTh MCIOJIb30BaHMS CIUIaBa U €ro OCHOBHBIE
TEXHOJIOTUYECKHE CBOMCTBA (TEeMIEpaTypHbI HMHTEpBaJ ropsyeid oOpaObOTKU IaBJICHUEM,
00pabaTbIBa€MOCTh pPE3aHUEM, CBapUBAEMOCTb, INPOKAINBAEMOCTb, KHUIAKOTEKYUYECThb U 1Ip.),
CYILLIECTBEHHBIE JUIsl TAHHOI'O CILIABA.

3amauva 18.

Onupasick Ha MapovYHOEe 0003HaUeHue, pacupyiiTe Mapky criaBa SXHM, onpenenute
XUMUYECKUH COCTaB, OMMIIUTE MPUMEPHYIO OOJIACTh HCIOJIB30BAHUS CILJIaBa M €ro OCHOBHBIE
TEXHOJIOTUYECKHE CBOMCTBA (TEMIEpaTYpHBI WMHTEpBAJ ropsyeld 0OpabOTKU [aBJICHUEM,
00pabaTbIBAEMOCTh pPE3aHUEM, CBApUBAEMOCTb, INPOKAINBAEMOCTb, KHUIKOTEKYYECThb U 1Ip.),
CYILIECTBEHHBIE JUISl JTAHHOTO CILIABA.

3agada 19.

Omnupasice Ha MapouHoe 0003HaueHue, pacmudpyire mapky ciaBa 12XI0, onpenenure
XUMHUYECKUI COCTaB, OMMILIUTE MPUMEPHYIO 00JIaCTh MCIOJIB30BAaHUS CILIaBA U €ro OCHOBHBIC
TEXHOJIOTUYECKHE CBOMCTBA (TEMIEpaTYpHBI WHTEpBAJ ropsyeld 0OpaObOTKU [aBJICHUEM,
00pabaThIBAEMOCTh pPE3aHHUEM, CBApUBAEMOCTb, MPOKATUBAEMOCTD, KHJIKOTEKY4eCThb U JIp.),
CYLIECTBEHHbIE JIJIS IAaHHOTO CILJIaBa.

3amaua 20.

Omnupasice Ha MapouHOe 0003HaueHue, pacupyite mMapky criaBa 45X, onpeaenure
XUMUYECKHH COCTaB, OMMILINTE MPUMEPHYIO OOJIACTh HCHOJIB30BAHUS CIIJIaBa M €ro OCHOBHBIE
TEXHOJIOTUYECKHE CBOMICTBa (TemrmepaTypHbIH MHTEpBaj ropsyeil oOpabOTKU AaBIIEHUEM,
00pabaTbIBA€MOCTh PE3aHUEM, CBAapUBAEMOCTb, MPOKAINBAEMOCTh, KUJAKOTEKYUYEeCThb U JIp.),
CYLIECTBEHHbIE JIJISl IAaHHOTO CILIaBa.

3amaua 21.

Omnupasice Ha MapouHOe 0003HaueHue, pacmudpyite mapky craBa CH18, onpenenure
XUMHUYECKUH COCTaB, OMMIINTE MPUMEPHYIO 00JIACTh MCIOJb30BaHUS CIJIaBa U €ro OCHOBHBIE
TEXHOJIOTUYECKHE CBOMICTBa (TemrepaTypHbI MHTEpBaj ropsyeil oOpabOTKU AaBIIEHUEM,
00pabaTbIBa€MOCTh pPE3aHUEM, CBapUBAEMOCTb, HMPOKAINBAEMOCTbh, KHUIKOTEKYYECThb U JIp.),
CYLIECTBEHHbIE JIJISl IAaHHOTO CILIaBa.

3anaua 22.

Omnupasick Ha MapouHoe 0003HaueHue, pacmudpyirte mapky cruiaBa BU60, onpenenure
XUMHUYECKHI COCTaB, OMMILIUTE MPUMEPHYIO OOJIACTh HCIOJBb30BAHUS CILJIaBa M €ro OCHOBHBIC
TEXHOJIOTUYECKHE CBOMICTBa (TemrmepaTypHbIi MHTEpBaj ropsyeil oOpabOTKU AaBIIEHUEM,
00pabaTbIBa€MOCTh PE3aHHEM, CBAapUBAEMOCTb, MPOKAINBAEMOCTh, KUAKOTEKY4YEeCThb U JIp.),
CYLIECTBEHHbIE JIJISl IAaHHOTO CILJIaBa.

3agaua 23.

Omnupasice Ha MapouHOe 0003HaueHue, pacmudpyite mapky craBa 60C2, onpeaenure
XUMUYECKHI COCTaB, OMMIINTE MPUMEPHYIO O0JIACTh MCIOJIb30BaHUS CIUIaBa U €ro OCHOBHBIE
TEXHOJIOTUYECKHE CBOMICTBa (TemrmepaTypHbIi MHTEpBaj ropsyeil oOpabOTKU AaBIIEHUEM,
00pabaTbIBA€MOCTb pPE3aHUEM, CBAapUBAEMOCTH, MPOKAINBAEMOCTh, KHUIKOTEKY4YeCThb U JIp.),
CYLIECTBEHHbIE JIJISl IAaHHOTO CILJIaBa.

3agaua 24.

Omnupasice Ha MapouHOe 0003HaueHne, pacmupyiTe MapKy ciiaBa 7X3, OonpeaenTe
XUMUYECKHI COCTaB, OMMILIUTE MPUMEPHYIO OOJIACTh HCHOJB30BAHUS CIJIaBa M €ro OCHOBHBIE
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TEXHOJIOTUYECKHE CBOICTBA (TEeMIEpaTypHbI MHTEpBaJl ropsyeid oOpaObOTKU IaBJICHUEM,
00pabaThIBAEMOCTh PE3aHUEM, CBApPUBACMOCTH, MPOKATMBAEMOCTh, )KHIKOTEKYUeCTh U JIp.),
CYLIECTBEHHbIE JJIs1 JAHHOT'O CIUIABA.

3amaua 25.
HaueptuTh amarpammy (pasoBoOro COCTOSIHUA Xeneso-ueMeHTUT. OBocHOBaTb C MOMOLLbLIO npasuna ¢as
KPVBYIO OXMakaeHus YyryHa, cogepxatiero 3,5% yrnepoaa.

TAPCKUI OUNNMAN
®EJEPANBHOE NOCYOAPCTBEHHOE BIOOXETHOE OBPA30BATEJIbHOE YYPEXOEHNE
BbICLUEIO OBPA30OBAHUA
«OMCKWUWM rOCYOAPCTBEHHbIN ATPAPHBIN YHUBEPCUTET MMEHW M.A. CTOJIbINAHA»

dakynbTeT BbICLLIEro 0Opa3oBaHUs YTBEPXOAKO

Kadegpa arpoHOMUM 1 arponHXeHepuu 3asepyowmn kacdenpon

Ok3ameHayuoHHbIU 6unem Ne 01

Mo aucumnnuHe MatepunanoBegeHue U TEXHONOIMA KOHCTPYKLUMOHHbLIX MaTepuanos

1. Yrnbl 3aTo4kM pesua. OnpeaeneHune yrnos, Ha3Ha4YeHe U MPUMEPHbIE YNCTTOBbIE 3HAYEHNS.

2. Kpuctannuyeckoe cTpoeHne MeTannoB. [ucrnokaumm 1 kak OHU BRMSIIOT HA CBOMCTBa MeTansos.

3. Ha pucyHke nokasaHa guarpamma pacTsbkeHusl ctanbHoro obpasua. AnameTtp pabdoyen yactm dg =5 mm.
Ycunus Ha obpasue B Todkax A n B anarpammbl pactsbkeHust P, =4800 H, Pg = 8100 H, cooTBETCTBEHHO.

OnpepenvTe npegen NPOYHOCTM M Npefen TekydecTy MeTanna obpasua.
B

P, H

A, My

OpobpeHo Ha 3acegaHuu kadenpsbl
Mpotokon _Ne  oT « » 20 r.

LWKANTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha BONPOCHLI 3K3aMeHa

PesynbTaTbl 3k3amMeHa oOMNpedensitoT OUeHKaMU «OT/IMYHO», «XOPOLUO», «YOOBIEeTBOPUTENbHOY,
«HEY[,0BNETBOPUTENBHO» K 0OBABMSAOT B IEHb 3K3aMeHa.

OueHKy «omu4yHO» BbICTaBMAOT 06y4yatoemycs, rinyboko 1 NPoYHO OCBOMBLLEMY TEOPETUYECKUA 1
npakTMyeckuii matepuan aucumniuibl. OTBET AOmKeH ObiTb NOMMYHbIM, rpamMoTHbIM. OBydatollemycs
HeoOXxoAMMO  Mokas3aTb 3HaHWE He TOMNbKO OCHOBHOMO, HO W [AOMOMHWUTENBHOro MaTepwana, bbicTpo
OpPVEHTMPOBATLCS, OTBEYAs Ha JONOMNHUTENbHbIE BONpockl. O6yvatowuiics fomkeH cBO6OAHO CnpaBnsATbLCS
C NOCTaBMEHHbIMU 3aa4amu, NPaBUITbHO OBOCHOBLIBATL NMPUHATLIE PELLEHMS.

OueHKy «Xopowo» 3acfnyxuBaeT obydvalolumiics, TBEPAO 3HAKLWMIA NPOrpaMMHbIA  MaTepuan
OVCLUUNMMHBI, TPaMOTHO M MO CyWecTBy u3narawwui ero. He cnegyeT ponyckaTb CyLIECTBEHHbIX
HETOYHOCTEN MpPU OTBETax Ha BOMPOCbI, HEOOXOAMMO MPaBUIbHO MPUMEHSATH TEOPETUYECKUE MONOXEHUS
npy peLLeHn NpakTUYeCcKMX 3aaad, BnageTb onpeaeneHHbIMU HaBblkaMu U NPUEeMaMU X BbINOMHEHNS.

OueHky «ydoeriemeopumersibHO» NonyyYaeT 00ydatoLWmMInCs, KOTOPbIA UMEET 3HaHMS! TONIbKO OCHOBHOMO
mMaTepuana, HO He YCBOMWN €ro fetanu, UCMbITbIBAET 3aTpyAHEHMWs! MNPy pelleHun npakTudeckux 3agad. B
OTBETax Ha MOCTaBMeHHbIe BOMPOCHl 0OyYarLMMCA [OoMyLleHbl HETOYHOCTW, [AaHbl HegoCTaTOYHO
npaBunbHble hOPMYNMPOBKY, HapyLLEeHa NOCNeA0BaTENbLHOCTbL B U3MNOXEHUW NPOrpaMMHOro MaTepuana.

OueHka «Hey008/1€MEOPUMEsIbHO» TOBOPUT O TOM, YTO OBYYaIOLLMICS He 3HaeT 3HaYUTENbHOW YacTu
mMatepvana no  AMCUMUMNWHE, [OMyckaeT CylWecTBEeHHble  OWwWunbKM B OTBETax, HE MOXET peLunTb
npakTU4Yeckue 3agadv Unu peLuaeT Ux ¢ 3aTpygHEHUAMMU.

BbicTaBneHue oLeHKM OCYLLUEeCTBASAETCA C yYeTOM ONUCaHUsA noka3saTenewn, KpUTepueB U LUKan
oLleHMBaHUA KOMNEeTeHUUN No ANCLMNIIMHE, NpeAcTaBleHHbIX B Tabnuue 1.2
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NMPOMEXYTOYHASA ATTECTALIMA OBYYAIOLLINXCA
MO PE3YJIbTATAM U3YYEHUA YMEBHOW OUCLUUMNIIUHDI

HopmaTuBHas 6a3a npoBegeHusi

npOMe)KYTO"IHOﬁ aTrectTauuu 06yqarou.mxc;| no pe3ynbTaTaMm n3yvyeHnda aUCUUNIIUHDbI:

1) pencTByOLEE

«lNonoxeHne o TEKyLleM KOHTpOoJie ycneBaemMoCTH,

npomemyTquon arrecraunm

obyvatowmxcs no nporpamMmam Bbicluero obpasoBaHus - GakanaepuaT, crneuuanuTeT, marucrTpatypa u
cpeaHero npodeccnoHanesHoro obpasoanusa B Prb0OY BO Omckuin FAY »

OCHOBHbIe XapaKTepucTUKMn

npome)KyTquoﬁ aTrectTauumum OGy‘-IaI-OLIJMXCiI no uToram n3yv4yeHumsda gUCUUNIIUHLI

Uenb
NPOMEeXYTOYHOMU aTTecTaLum -

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXkabiM 0bydatoLmMmMes Lenem
0byyeHnsa No AaHHON OUCLMMNMHE, U3NOXEHHBIX B N.2.2 HacTosLWEeN
nporpamMmmbl

Popma
NPOMEXKYTOYHOWN aTTecTauum -

Ok3ameH B 3 cemecTtpe

MecTo 3k3ameHa
B rpacmke yuyeb6HoOro npouecca:

1) NOAroToBKa K 3K3aMeHy 1 cAaya 3Kk3aMeHa OCyLlecTBMnseTcH 3a
CYET y4ebHOro BpemeHu (TpyaAOEMKOCTH), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYIO CECCUI0 ANs 0ByyaloLmMXCcsi, CPOKN KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) pata, BpemMs 1 MEeCTO NPOBEAEHNS dK3amMeHa onpegensaercs
rpadmKoM CAavn 3K3aMeHOB, YTBEPXKAAEeMbIM AeKaHOM
BblIMycKaloLlero pakynoreta

Popma 3k3ameHa -

rnucbMeHHas

Mpouenypa npoBeageHus
3IK3aMeHa -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUUNIIMHE
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHasA nporpamma
no yye6Hon gucumnsivHe:

1) npeacTtasneHa B OHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
(cm. MpunoxeHue 9)

2) oxBaTblBaeT BCe pasfensbl (B COOTBETCTBUM C M. 4.1 HacTosLero
OOKYMEHTa)

MeToaounyeckue maTepuanbil,
onpegensiowue npoueaypbl
OLeHUBaHUA 3HAaHUN, YMEHUN,
HaBbIKOB:

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

OCHOBHbIe XapaKTepucTukun

HpOMe)KyTO‘-IHOVI aTrecTauyuu oﬁyqarou.l,uxcn no nToram nsyydyeHma gucumniinHbl

Lienb npomMeXyTo4yHOM aTTecTauum -

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

dopmMa NPOMEXYTOYHOWN aTTecTaLum -

3ay4éT Bo 2 cemecTpe

MecTo npoueaypbl nonyyeHus
3a4éTa B rpachmke y4yebGHOro
npouecca

1) y4actue obyuatoLierocsl B NpoLeaype nonyyeHus 3a4éta
OCYLLECTBISIETCS 3a CYET y4eBHOro BpeMeHU (TPYyAOEMKOCTH),
0TBEAEHHOIO Ha U3y4YeHne AUCLMMINHBI

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

OCHOBHbI€e yCNoBUs Nony4YeHus
oby4arowmmcs 3avéTta:

1) oby4yatowmncsa BbINOMHWA BCe BUAbI y4ebHon paboThbl (Bknovas
CaMOCTOSITENbHYI0) M OTYMTasncs 06 UX BbINOMHEHUW B CPOKM,
yCTaHOBIEHHbIe rpadunkomM y4ebHoro npouecca no AUCUUNIVHE;
2) NpoLwén 3aknynTensHoe TeCTUPOBaHme.

Mpoueaypa nonyyeHus 3avéTa -

MeToauyeckue matepuansbl,
onpeaensowme npoueaypbl
OLeHUBAHUA 3HAHWUMN, YMEHUN,
HaBbIKOB:

MpencraBneHbl B PoHAe OLIEHOYHbIX CPeacTB Mo AaHHOW y4eOHOoM
ancuunnuHe (cm. — NpunoxeHne 9)
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YACTb 4. OLUEHOYHbIE CPEOCTBA
chOopMNPOBAHHOCTN KOMMNETEeHLUUH
4.1. OMK-1 Cnoco6HOCTb pelwaTb TUNOBbIE 3aga4m nNpocgeccuoHanbLHON AeATeNIbHOCTU Ha OCHOBE 3HaHUM OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKUX U
€CTEeCTBEHHbIX HayK C NPUMMEeHEeHMEeM NH(POPMaALNOHHO-KOMMYHUKALMOHHbIX TEXHONOrnm

OueHouHble cpeacTaa

3apaHns Ha ypoBHe
«3HaTb U MOHUMATbL»

3apaHuns Ha ypoBHe
«YmeTb genaTtb

3apaHns Ha ypoBHe
«BnapeTb HaBblKamMu

(mencrBoBaTthb)» (uMeTb HaBbIKW)»

1. KoopawnHaumoHHoe umcno OLK kpuctannuyeckomn peLueTku paBHo ... 1. Kakum nervpyowmm anemeHTom | 1. Wcnonb3ayoTtca 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. .. antoMuHMin

pobaeneHns moamndukaTtopor Mg n A1 2. M3rotasnueatoT cepaeyHuKn
YMEHbLUEHWST CKOPOCTM OXMNaXAEHNS NPU KpUcTannmsaumm 2. Tpooctut  oTnmMyaeTcs  OT | TpaHCOPMaTOPOB UCMOMb3ys CTanb...
+ rpacpuTmamMpytoLero omxmnra 6enoro YyryHa nepnura... aBTOMaTHYO
3. llyywen ceapuBaemocTbio obnagaert crarb... opMON YacTuL, LLeMeHTUTa + 3NEKTPOTEXHNYECKYIO

9XC MeHbLLEN TBEpAOCTbIO NHCTPYMEHTarbHYI0

40X + 6Gonee BbICOKOM ANCNEPCHOCTHIO

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

20X

XBIr
+ 55C2

5. OnTumanbHOM TepMuyecko 00paboTKOM >XapomnpoyHbIX cTanen neprnTHOro
Knacca sBnsieTcs...
TEPMUYECKNI OTMYCK
rOMOrEeHU3NPYIOLLMIA OTXKUT
+ 3aKarnka 1 BbICOKMI OTMNYCK
6. Wramnbl ona ropsyero gedopMmnpoBaHnsa U3rotaBnmMBaroT U3 CTarnu. ..
A20;
LLIX15;
+ 5XHM;
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OlNK-5 CnocoGHOCTL K y4acTUIO B NPOBeAEeHUMN IKCNEePUMEHTalNbHbIX UCcnegoBaHMi B NpodecCMoHanbHOM AeATeNbLHOCTU

OueHouHble cpeacTaa

3afaHuvs Ha ypoBHe

3agaHunsa Ha ypoBHe
a yp «YmeTb genatb

«3HaTb N NOHNUMaTb»

3afaHuvsl Ha ypoBHE
«BnapeTb HaBblKamu

(mencrBoBaTb)» (uMeTb HaBbIKN)»
1. PaBHOBeCHast KOHLEHTpaLMs BakaHCWA Npu NoBbIleHun Temnepatypbl ... | 1. CogepxaHue yrnepoga B yrnepogucton | 1. Cxema usmepeHusi TBepaocTu (CM. puc.) no
He MeHdAeTCs cTanu, CTpykTypa KOTOPOW Mpu KOMHATHOWM | MeToay...
+ yBenu4uneaetcs Temnepatype coctout n3 50 % depputa n 50
yMeHbLIaeTcs % nepnuTa, cocTaBnAeT NpMbrnM3nTENLHO...
0,2%
2. XapakTepucTuKa KpuCTannuyeckow pelletku, onpegenswowas udnicno | + 0,4 % :
yacTuy (aTOMOB, MOJSEKYN WM WOHOB), HaxOASALWMXCA Ha HaumeHbliem | 0,8 % Lopa
paBHOM pacCTOSIHUM OT AaHHOW YacTuLbl, Ha3bIBAETCS. .. 2. LlemeHTyemble  3ybuaTble  Komeca Bukkepca
+ KOOPOWHALMOHHBIM YMCIOM uenecoobpasHo M3rotTaBnMBaTth U3 cTanu... + Pokeenna
WHOEKCOM NMOCKOCTM +15XP 2. NaHHas cTanb (PUCYHOK) B PaBHOBECHOM
NepyvoaoM peLLeTku Y10A COCTOSIHUM numeet npu KOMHaTHOA
Ct3 Temneparype CTPYKTypy...
3. BakaHcusa siBnsieTcs 4edekTom. .. G |
06beMHbIM }:2 /
NHENHbIM LR ER

+ TOYeYHbIM

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

ropsiyen

XONogHOWM

+ nnacTuyeckom

5.  YnpoyHeHne MeTanna npuM  nnactuyeckom  AedopmMupoBaHuU
HasblBaeTcs...

nonuroHusavmnen

pekpucTannuaaumen

+ Haknenom

6. VsmepeHue TBepOoCTM 3akaneHHow cTanuM Ha npubope Pokeenna
npoun3BoouTCA BOABNMBaHMeM B obpasey, ..., U BENMYMHA TBEPOOCTU
obo3Ha4vaeTcs. ..

cTanbHoro wapuka, HB

crtanbHoro wapuvka, HRB

+ anmasHoro koHyca, HRC

+ cheppuT+NepnurT;
BTOPUYHbINA 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




U3MEHEHUA U OONONHEHUA
K ¢poHAY OLeHOYHbIX cpeacTB yye6Hon aucuunnuHbl 51.0.16 MaTtepuanoBegeHue n TexHonorus
KOHCTPYKLMOHHbLIX MaTepuanoB

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/

49




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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