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1. OCHOBAHUSA ONA BBEAEHUA YYEBHOW OUCLIUMIIUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OUCLUNSINHBLI B Y4eOHbIN NnaH:

- ®epepanbHbll  rOCYAApCTBEHHbIN OBpasoBaTenbHbIM  CTaHAapT Bbiclero obpasoBaHua —
bGakanaBpvaT no HanpasneHuto noarotoBkn 35.03.06 ArpouHxeHepusi, YTBEPXOEHHbI NPUKa3oMm
MuHo6pHaykn Poccum ot 23 aBrycta 2017 r. Ne 813;

- OCHOBHasa npodeccuoHanbHas obpasoBaTenbHass nporpaMmma noarotoBku 6Gakanaspa, Mo
HanpasneHuto 35.03.06 ArpouHxeHepusi, npocune « TexHudeckun cepsuc B AlNK».

1.2 CtaTtyc AucLUMNNNHbI B y4eGHOM nnaHe:
- OTHOCUTCS K 0bsA3aTenbHoM YacTu 6noka 1 «Qucunnnuusl» OMOIT.
- ABNSETCA ANCLMUNNMHON 06s3aTenbHON ANs usydeHus'.

1.3 B pabouyio nporpaMMy AWCUWMNIMHBI B YCTAHOBIIEHHOM TOPSAKE MOryT ObiTb BHECEHbI
M3MEHEHUS] W [OMOJSIHEHMS,, OCYLUECTBIsSieMble B pamKax MiaHOBOrO €XErogHoro W CUTyaTMBHOIO
COBEPLLEHCTBOBAHUS, KOTOPbIe OTpaxatoTca B N. 9 paboyeit NporpamMmmel.

2. LENEBAA HANPABNEHHOCTb U NMNJIAHNPYEMBbIE PE3YNIbTATblI OBYYEHUA MO AUCLUUNITUHE.
JIOTMYECKUE U COOEPXATENIbHO-METOANYECKME BSAUMOCBA3U ANCLUMITUHbI
c apyrumMmm aucumniInHAMU U NPAKTUKAMMU B COCTABE Orlnon

21 Mpouecc u3yvyeHWss OUCLMNAMHBLI B LENIOM HanpaefeH Ha noaroToBKy obydatollerocs K
peleHntio  3agad  npodeccuMoHanbHOW  OEeATENbHOCTM  Cregyrowmx — TUMMNOB:  MPOU3BOACTBEHHO-
TEXHOIMOrMYECKOMY, OpraHn3aLnoOHHO-YNPaBeHYeCKOMY, NPOEKTHOMY; K PELUEHNIO UM NpodeccuoHanbHbIX
3afad, NpegycMOTPeHHbIX deaepanbHbiM rocyaapcTBEHHbIM 0OpasoBaTenbHbIM CTAHAAPTOM BbICLLENO
obpasoaHus (ProC BO) no HanpaBneHuo nogrotoBku, a Takke OOl BO yHuBepcuteTa, B pamkax
KOTOpOW Npenofaétcs AaHHas AUCLMMNIIMHA.

Lenb aucuunnuHbl: gatb 3HaHWa B obracTtu NPUMEHEeHNA TEXHOJNTONM4eCcKnx MeToaoB o6pa60T|<|/|, a
TaKkKe BOCCTaHOBIEHNA N YNPOYHEHUA Jetanen MaLlvH.

2.2 MepeyeHb KOMMNETEHUMW C YyKa3aHueM 3TanoB uUX ¢(opMUpoOBaHUA B pe3ynbTaTe
OCBOEHUA y4eOHOM ANCLUNNUHDI:

B pesynbTate 0CBOEHWUsI AOUCUMMNNUHBI  obydvawwmincs aormkeH obrnagaTb  crieaylowmMm
KOMMNEeTeHUMSAMN:

KomneTeHuun, Koa n KomnoHeHTbl KOMneTeHUUN,
B (hopMMpPOBaHUN KOTOPbIX HauMeHoBaHue dopmupyemble B paMkax JaHHON OUCLUMNITUHDI
3afeMCcTBOBaHa AUCLIMNIIMHA MHOUKaTopa (kaK oXkngaeMbli pesynbTaTt ee 0CBOEHMsI)
xox HaUMEHOBAHME OOCTMKEHUN 3HaTb U ymeTb Aenatb BNnageTb HaBblkamu
KOMMneTeHLun NoHMMaTb (gencTBoBathb) (MMeTb HaBbIkK)
1 2 3 4 5
O6wenpodeccnoHanbHble KOMNETEHLUN

OrlK-1 OnK-1.1 3HaTb cCBoWCTBa | YMeTb pasnuyaTb | Bnagetb meToavkamm
CnocobeH peluaTb Wcnonbayet KOHCTPYKUMOHHBLI | MeTannbl 1 Chnasbl, | MNONy4YeHus OTNUBOK,
TUMOBbIE 3a4a4u OCHOBHbI€ 3aKOHbI | X MaTepuanoB | NpUMeHsiEMble B | npokaTa.
npodeccroHanbHo | eCTeCTBEHHOHayy | MPUMEHSIEMbIX B | MalUMHOCTPOEHUU
[eaTenbHOCTN Ha HbIX AUCUMUNANH KayecTBe
OCHOBE 3HaHUIN ONs peleHns netanen
OCHOBHbIX 3aKOHOB CTaHOapTHbIX
MaTeMaTUYECKMX, 3ajay B
€CTECTBEHHOHAY4YHbl | COOTBETCTBUM C
XU HanpaBnNeHHOCTb
obuwenpodeccuoHan | 10
bHbIX OUCLMMNINH C npocdpeccrnoHanbH
npYMeHeHnem Ol 0eATenbHOCTU.
MHOPMaLIMOHHO- OrK-1.2 3HaTb YmeTb pewaTtb | Bnagetb MeToAamu
KOMMYHUKaLUMOHHbIX | WcnonbayeT MaTtemaTuyeckme | 3agayun B | pelennss 3agad B
TEXHOMNOrnmn 3HaHue MeTOoAbl ans | matepuanoBedeHun | matepuanoBegeHun  u

MaTeMaTU4YecKnx peweHns 3agad | u TKM | TKM

! B criyyae ecnu ducyuniiuHa sensemcs ducyuniiuHod 1o esibopy 06yqaroueaocs, mo fnuwemcs criedyrouuti mekcm:
- omHocumcsi K ducyurniauHam fo 8bibopy;
- Asnsiemcsi obs13amenbHOU 0719 U3yHYeHUs, ecru eblbpaHa oby4arouuMcs.
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MeToAoB Ans B MaTeMaTU4eCcKuMmn
peLueHns MaTepuanoBedeH | MeTogamu
CTaHOapTHbIX mm n TKM
3apay B
COOTBETCTBUU C
HanpaBneHmem
npocpeccrnoHanbH
oWl eATENbHOCTMU
OrK-5 OrlK-5.1 3HaTb MeToaMku | YmMeTb npoBoauTb | Bnagetb MeTogamu
YyactByeT B 3KCMepuUMeHTanb | 3KCMEepUMEHTbI, B | MpOBeAeHUs
3KCMEpPUMEHTanb | HbIX T.4. BUPTYyarnbHble C | 3KCMEPUMEHTOB B
HbIX ncernegoBaHuin ob6pasuamu mMaTepuanoBegeHun
nccnenoBaHusx no  WCMbITaHWIO | MaTepuanos
no ucnbiTaHnio obpasuoB
CnocobeH CenbCKOXO3ANCTB | KOHCTPYKLMOHHBI
yyacTBOBaTh B E€HHOW TEXHUKMW. X MaTepuanos
nposegeHun OrlK-5.2 3HaTb MeToaMku | YMeTb npoBoauTb | Bnagetb MeTodamun
aKcrnepumeHTanbHblX | CnocobeH 06paboTkmn obpaboTky 06paboTkm
nccnenoBaHui B npoBoAUTb pe3ynbTaToB 3KCMEPUMEHTOB  C | pe3ynbTaToB
NpoEeCCUOHanNbHON | U3MEPEHUs n aKcnepuMeHTans | obpasuamu 3KCNEPUMEHTOB
[esaTenbHOCTH HabnogeHus, HbIX MaTepuanos
obpabaTbiBaTh U uccreaoBaHuii
npeacTaensTb no  MCNbITaHWUIO
aKcnepumeHTans | obpasuos
Hble JaHHblEe U KOHCTPYKLUMNOHHbI
pesynbTaThbl X MaTepuanos
MUCNbITAHUN




2.3 OnucaHuve nokasaTteneun, KPUTEPUEB U LLIKaN OLLeHMBaHUs U 3TanoB )OpMUPOBaHWsl KOMMNETEHUUI B paMKax AUCLMNNUHDbI

YpoBHU CHOPMMPOBAHHOCTU KOMMETEHLIUIN

KOMNeTeHUua He

MUHMMarbHbIN cpegHui BbICOKUI
ccpopmumpoBaHa
OueHkun cchopMMpPOBaHHOCTU KOMMETEHUNM
2 4 5
OueHka OueHka OueHka «xopowo» OueHka «omiu4yHo»

«Heyaosnemeopumeano»

«y@oenemsopumenbl-lo»

MokasaTenb XapakTepucTuka cpopMMPOBaHHOCTU KOMMNETEHUUN dopMbl 1
WHaekc n Koa " OLEHNBaHNS — KomneTteHuusa B nonHomn CdpopmurpoBaHHOCTb CdpopmurpoBaHHOCTb CdpopmupoBaHHOCTb cpeacrea
Ha3BaHue vHAnkaTopa HAUKATOPbI 3HaHVs, ymeHns:, | Mepe He ChopmmpoBaHa. KOMMeTeHLWM KOMMETEHLWM B LieNoMm KOMMETEHLWW NOTHOCTbI0 KOHTPORS
KommeTeHLun | AOCTVXEHN koMneTeHLn HaBLIKA Vimerowwmxcsi 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET opmMmpoBaHms
koMneTeHLn (Bnanenns) YMEHWIA U HaBbIKOB MUHUMATbHBIM TpeGoBaHUsIM. TpeGoBaHUsIM. KOMMETEHLMI
HeoCTaTOYHO And TpeboBaHusM. Mmetoumxcs 3HaHui, MmetoLumxcs 3HaHui,
peLueHns NPakTUYeCcknx Mmetowmxcsa 3HaHui, YMEHWI, HaBbIKOB 1 YMEHUI, HaBbIKOB 1
(npodeccuoHanbHbIX) 3agay | YMEHWI, HaBblKOB B MOTMBaLMK B LENoM MOTMBaLMK B NOSTHOM
LiefloM JOCTaTo4HO AN | AOCTaTOMHO AN pelleHnst | Mepe JOCTaTOuHO Ans
peLleHnst NPaKTUYEeCKUX | CTaHAapTHbIX peLUeHnst CIOXHbIX
(npodbeccroHanbHbIX) NpaKTU4YeCcKnx NpaKkTN4YecKnx
3agav (npodbeccroHasnbHbIX) (npodbeccroHasnbHbIX)
3agaq 3agad
Kputepumn oueHnsanus
OrK- MonHoTa 3HaHun 3HaTb cBowcTtBa | He 3HaeT ceoictBa | 3HaeT 3HaeTt cBoNcTBa | 3HaeT B COBepLUEHCTBE
1CnocobeH KOHCTPYKLUMOHHBIX | KOHCTPYKLIMOHHBIX YA0BNETBOPUTENBHO KOHCTPYKLMOHHbIX CBOViCTBa
pewatb maTepuanos mMaTepuanoB MPUMEHsieMbIX | CBOWCTBA maTepuanos KOHCTPYKLIMOHHbIX
TUNoBbIe OnK-1.1 npYMeHsieMblX B | B kayecTBe getanem KOHCTPYKLIMOHHbIX NPUMEHAEMbIX B Ka4yecTse | MaTepuarnos
3agayn Vicnonbayet kayecTse maTepuanos netanen NPUMEHsEMbIX B KauecTse
npodeccroH netanen npYMeHsieMbIX B netanen
_ OCHOBHblE .
anbHoun 38KOHbI § KayecTBe geTanen
AEATENbHOCT | o o HOH Hanuuue ymeHui YmMeTb pasnuyatb | He ymeeT pasnuyaTb | YMeeT MOCPeACTBEHHO | YmeeT pasnuyatb | YMeeT B COBepLUeHCTBEe
n Ha ocHose Ay HBIX mMeTanmnbl n | mMetannsbl n cnnasbl, | pasnnyatb MeTanfbl W | MeTannmbl W CMnasbl, | pasnuyaTb MeTannbl WU
3HaHui AMCLMAAMH cnnassl, npyMeHsieMble B | cnnaBbl, MPUMEHsiEMble | NPUMEHSEeMble B | cnnasbl, NpUMeHsiemMble B
OCHOBHbIX NS peLIeHms NPUMEHsIEMblE B | MaLUMHOCTPOEHWUM B MaLUMHOCTPOEHUN MaLLUMHOCTPOEHUN MaLLUMHOCTPOEHUN
3aKOHOB CTAHNAPTHBIX MaLUVHOCTPOEHUN MpenaksameHal
maTtematuye 3anay B Hanuuyne HaBbikoB Bnapetb He Bnapeetr wmetoaukamu | Bnapeet Bnapeet meToamkamu | B coseplieHcTBe Bnageet MOHHBIi TECT:
CKUX, cooteeTcTBUM | (BNIAAEHME OMbITOM) | MeToAuKamu nonyyeHus OTNUBOK, | NOCPeaCTBEHHO nonyyeHusi OTNMBOK, | MeToAaMKamu  MonyyeHust TeopeTquCK,Me
€CTECTBEHHO | nonyyeHus npokaTa. mMeToaMKamu MoMyvyeHns | mpokara. OTNMBOK, NpokaTa. BOMPOCH!
HaydHeIX 1| anpasneHo OTINBOK, OTIIMBOK, NpokaTa. 3K3aMEeHaLMOHH
obLienpode CTBIO npokata. 0oro 33 ;
AaHus;
conoHaneHel npodeccroHa Pedepar
X AUCUMNIIMH _
NbHON
¢ OesiTenbHOCTH
npyMeHeHVe
M
MHdopMaLmo
HHO-
KOMMYHMKaL, OrlK-1.2 lMonHoTa 3HaHun 3HaTb He 3HaeT maTematuueckve | 3HaTb MaTematudeckue | 3HaTb  maTemartudeckue | 3HaTb  maTemaTumyeckue
VNOHHBIX Wcnonbsyet maTematuyeckne | MeTodbl  ANA  pelleHus | MeTodbl ANS pelleHVs | MeToAbl AN pelleHns | MeTodbl  AnA  pelueHus
TexHornornm 3HaHue meToaebl ana | 3agay B matepuanoBefeHun | 3apad B | 3agav B | 3apay B
maTtemaTtunyec pelleHnst 3agad B | 1 TKM maTepvanoBefeHUn 1 | MaTepuanoBegeHun n | matepuanoBefeHum "
KMX METOLOB mMaTepuanoBefeH TKM TKM TKM
Ons pelleHus un u TKM




CTaHAapTHbIX Hanuuue ymeHui YmeTb pewatb | He ymeeT pelwatb 3agaum B | YMeeT MOCPEACTBEHHO | YMeeT pewartb 3agayv B | YMeeT pewartb 3ajavu B
3ajady B 3agauu B | matepuanoBegeHun n TKM | pewwaTtb 3agauu B | mMaTepuanoBeieHum u | mMatepuanoBefeHum "
COOTBETCTBUU mMaTtepuanoBefeH | mMaTtemMaTU4YecKumu matepuanosegeHin un | TKM  matematmdeckumun | TKM  maTtematuuyecknmmn
c um 7} TKM | meTtogamu TKM martemaTudeckumu | metogammn MeTogamu B
HanpasneHue MaTemMaTU4eckum mMeTodamu coBepLUeHCTBE
M u MeTogamm
npodgpeccnoHa | Hanuuve HaBbIKOB BnapeTb He Bnapeetr wmetomamu | Bnapeet Bnapeet meTtogamu | Bnapeet OTNNYHO
nbHOW (BnageHue onbIToM) | MeTodamu peLueHus 3agad B | yOOBNETBOPUTENBHO peLueHns 3agav B | meTogamu peLueHus
AesTensHoCTn pelleHns 3adady B | matepuanosegeHun n TKM mMeTodamu peleHns | maTepuanoBeeHun n | 3apav B
mMaTepuanoBeaeH 3apad B | TKM mMaTepuanoBegeHu1 7
um n TKM mMaTtepuanoBefeHun 1 TKM
TKM
MonHoTa 3HaHun 3HaTb MeToaukn | He 3HaeT MeToauku | 3HaeT nocpeacTBeHHo | 3HaeT MeToaukM | 3HaeT B COBepLUEHCTBE
KCNEepUMEHTanbH | 3KCNepyMeHTanbHbIX MeToANKM AKCNepUMeHTanbHbIX MeToANKM
bIX MCCreAoBaHUN | UCCneaoBaHnn no | 3aKCnepuMeHTanbHbIX nccnefoBaHui no | 3KCnepuMMeHTanbHbIX
ONK-5.1 no UCMbITAHUIO | WCMbITaHWIO obpasLoB | vccreaoBaHuin no | ucnblTaHuio 06pasuLoB | vccreaoBaHuin no
yqac-'na:yeT s obpasuoB KOHCTPYKLMOHHbIX ucnbiTaHUo  00pasuoB | KOHCTPYKLMOHHbIX UCMbITaHUIO obpasLoB
KOHCTPYKUMOHHBIX | MaTtepuanos KOHCTPYKLMOHHbIX martepuanos KOHCTPYKLMOHHbIX
SKenepumeHTa mMarepuanos mMarepuanos mMarTepuanos
EZS;ZHOBE]HM Hanvune ymeHui YmeTb npoBoguTb | He ymeeT npoBoAauTL | YMeeT nocpencTBeHHO | Ymeet NpoBOAMTbL | YMeeT B COBEpLUEHCTBE
ax Mo KCNEPUMEHTBI, B | 3KCNEPUMEHTHI, B T.4. | NpoBOAUTL 3KCNEepMMEHTbl, B T.4. | NpOBOAUTH
HCHbITAHMIO T.4. BUpTyanbHble | BUpPTyanbHble C obpasuamy | 3KCNepUMEHTbl, B T.4. | BUpPTyarnbHble C | akcnepuMeHTbl, B T.M.
CENbCKOXO3SI c obpasuyamu | maTepuanos BMpTYyarnbHble c | obpasuamu maTepuanos BMpTyarnbHble c
CTBEHHON martepuanos obpasuamv matepuanos obpasuamu matepuanos
OrK-5 TEXHUKIA Hannune HaBbIkoB Bnagetb He Bnapeer metogamu | Bnageert Bnapeet meTogamu | BnageeT B coBepLueHCTBE
CnocobeH (BnageHuve onbiToM) | MeTodamu npoBeaeHns NocpeAcTBEHHO npoBeaeHns mMeTodamu  MnpoBeAeHus
y4yacTBoBaTb npoBefeHus! 3KCMEPUMEHTOB B | MeTodamu npoBeAeHUs | 3KCNEPUMEHTOB B | akcnepuMeHTOB B
B 3KCMEPUMEHTOB B | MaTepuanoBegeHun 3KCNEPUMEHTOB B | mMaTepuanoBeieHum mMaTtepuanoBeieHunm Mpenak3ameHall
npoBeaeHun maTtepuanoBefeH mMaTepuanoBefeHnu WNOHHBIN TECT;
3KCMEPUMEHT un TeopeTuyeckme
anbHbIX MonHoTa 3HaHun 3HaTb MeToaukn | He 3HaeT MeToauku | 3HaeT nocpeAcTBeHHo | 3HaeT MeToaukM | 3HaeT B COBEepLUEHCTBE BOMpPOChI
ncenenoBaHn obpaboTku ob6paboTku pe3ynbTaToB | METOAWKM obpaboTkn | 0bpaboTkn  pe3ynbTaToB | METOAMKM 06paboTkn | SK3aMeHauUMOHH
nB pe3ynbTaToB 3KCMEepUMEHTarbHbIX pe3ynbTaToB 3KCNEepPUMEHTamNbHbIX pe3ynbTaToB Oro 3agaHus;
npodgeccnoH | OMK-5.2 AKCMepvMeHTanbH | uccrnegosaHun Mo | aKcrnepuMeHTanbHbIX ncenenoBaHui no | aKcnepumeHTanbHbIX Pedepar
anbHown CnocobeH bIX MCCMEeA0BaHUN | UCMbITaHUIO obpasLoB | vccrnenoBaHuin no | ucnbiTaHWO 06pasLoB | nccnegoBaHum no
AeATeNnbHOCT | npoBOAUTbL no MCMNbITAHNIO | KOHCTPYKUMOHHbIX ucnbiTaHuio  06pasLoB | KOHCTPYKLMOHHbIX MCMbITaHUIO obpasLoB
" n3MepeHus obpasLoB mMaTtepuvanos KOHCTPYKLMOHHbIX martepuanos KOHCTPYKLMOHHbIX
HabnogeHus, KOHCTPYKLMOHHbIX marepuanos martepuanos
obpabaTtbiBaTt marepuanos
by Hanuuue ymeHui YmeTb npoBoguTtb | He ymeeT nposoauTb | Ymeet nposoauTb | Ymeet nNpoBOAUTbL | YMeeT B COBEpLUEHCTBE
npeacTaBnsTb obpaboTky o6paboTky akcnepumeHToB | 06paboTKy obpaboTky NpoBOAUTL o6paboTky
3KCnepuMeHTa 3KCNEPUMEHTOB C | ¢ obpasuamu matepuanos 3KCNEPUMEHTOB C | aKkcnepumeHToB c | akcnepumMeHTOB c
nbHble obpasuamu obpasuamu matepuanos | obpasuamu matepuanos obpasuamu matepuanos
OaHHbIE U mMaTepuanos NocpeACcTBEHHO
pesynbTaThbl Hanuuyne HaBbikoB BnapeTb He Bnapeetr wmetomamu | Bnapeet Bnapeet meTtogamu | Bnapeet meTogamm
ncnbITaHUn (BnageHuve onbiToM) | MeTodamu 06paboTkun pe3ynbTaToB | NOCPEACTBEHHO obpaboTkn  pesynbTaToB | 06paboTkM  pe3ynbTaToB
obpaboTku 3KCMEePMEHTOB meTogamn  06paboTkn | IKCNEPUMEHTOB 9KCNEPVMEHTOB
pe3ynbTaToB pe3ynbTaToB
3KCNEPVMEHTOB 3KCNEPVMEHTOB




2.3 OnucaHue nokasaTteneun, KPUTEPUEB U1 LUKaN OLLeHMBaHUS U 3TanoB ()OpMUpPOBaHWsi KOMMETEHUUN B paMKax AUCLMMIIUHDI

YpOoBHU CHOPMMPOBAHHOCTY KOMMETEHLUN
KOMMeTeHUMs He o o o
MUWHUMarbHbINA cpeaHui BbICOKUIA
cchopmmpoBaHa
OueHKN chOopMUPOBAHHOCTU KOMMNETEHLMUI
He 3ayTteHo 3ayteHo
XapakTepucTuka cpopMnpoBaHHOCTN KOMMNETEHLNN
KomneTeHuus B 1. ChopMMpoOBaHHOCTb KOMMNETEHLMN COOTBETCTBYET
NofHoOM Mepe He MUHUMarbHbIM TpeboBaHUsaM. Vmerowmxcs 3HaHui,
MHoekc n Manl?a'c_"ropa MHAMKaTopH [MokasaTtenb oLeHBaHUs Cd)OpMMpOBaHa. . yMeHMﬁ, HaBbIKOB B LIeJTOM OOCTAaTO4YHO ANnA peLlleHndA (DOprI 1 cpeacTea
Ha3BaHue OCTINeHM | KowneTeHua | ~ SHEHVS, YMEHNS, HaBbikiA MMeIOLl.l,VIXCH 3HaHWIA, | NpakTU4ecKknx (MPodeccroHarbHbIX) 3aaauq. KOHTpOIISt ¢)opMMp9|3aHV|ﬂ
KOMMETEeHLMM (BnageHust) YMEHWUIN N HaBbIKOB 2. ChopMUPOBaHHOCTL KOMMETEHLIMM B LIESIOM KOMMETEHLMI
KOMneTeHLN HEA0CTaTO4HO 4SS COOTBETCTBYET TPEGOBaHUSAM. VIMEIOLLIMXCS 3HAHWIA,
peLueHns YMEHWI, HaBbIKOB 1 MOTMBALIMU B LIENIOM AOCTaTO4HO Ans
NpaKTU4EeCcKMX peLLeHusi cTaHAapTHbBIX NPaKTUYECKUX
(MpodbeccuoHanbHbIX | (NpodeccroHanbHbIX) 3adaud.
) 3apgay 3. ChopMMpPOBaAHHOCTL KOMMETEHLMM NOSTHOCTHIO
COOTBETCTBYET TpebGoBaHUsIM. MIMetoLLmMxcs 3HaHui,
YMEHWU, HaBbIKOB U MOTMBAaLUW B NOMNHON Mepe
[OCTaTOYHO ANS PeLleHNs CNOXHbIX MPaKTUYECKUX
(npodgeccuoHanbHbIx) 3agad.
KpuTepumn oueHuBaHus
OlMK-1CnocobeH OMK-1.1 MonHoTa 3HaTb ceoncTBa | He 3HaeT cBouncTtBa | 3HaeT CBOWCTBaA KOHCTPYKLMOHHbIX mMaTepuanos
pelwaTb TUMNOBbIE Vcrionbayet 3HaHWUn KOHCTPYKLMOHHbIX KOHCTPYKLMOHHbIX NPUMEHSIEMbIX B Ka4ecTBe AeTanen
3agauv OCHOBHbIE mMartepuanos martepuanos
ngoq)eccmHaan 23KOHbI MPUMEHAEMbIX B Ka4ecTBe | MpUMeHseMbix B
Ol ABATENBHOCTN | oo o oo netanen KayecTBe getanen
Ha OCHOBE 3HaHWN Hay4HbIX Hanwmyae YmeTb pa3nuyaTb | He ymeeTt pasnuuatb | YMeeT pasnuyatb MeTannbl U CnnaBbl, MPYMEHSEMble B
OCHOBHbIX ANCLMANVH YMEHUN MeTanmsbl M chnaebl, | METaNMbl U CNMaBbl, | MaLWMHOCTPOEHUM
3aKOHOB ans NpUMeHsieMble B | NMpUMeHsieMble B
MaTemaTU4ecKuX, peleHms MaLUMHOCTPOEHUN MaLUVHOCTPOEHUN
€CTeCTBEHHOHayY CTaHAAPTHBIX Hanuune Bnapetb meTtoaukamu | He Bnageet | BrnageeT meTogukamu nonyyveHus OTNMBOK, NpokaTa.
HbIX n 3a0ay B HaBbIKOB nony4exus OTNUBOK, | MeToauKamu
obienpodeccro cooTBetcTen | (Bnandexve npokara. nosnyyYeHns OTIMBOK,
HanbHbIX ue OnbITOM) npokara.
NCLUMMMUH c
ﬂpMII:lAeHEHI/IeM 32:'523”6”” TeopeTnyeckue Bonpochl
MH(OPMaLMOHHO- npoeccroH 3K3aMeHaLMOHHOro
KOMMYHUKALWOHH | oo o 3aaaHus; Pecbepar
bIX TEXHOONiA LESTeNbLHOCT
"
OMK-1.2 |-|OJ'IHOVTa 3HaTb  maTemaTtmyeckue | He 3HaeT | 3HaTb mMaTemaTuyeckue MeTodbl AN pelleHus 3agad B
Vcronbayet 3HaHWUN MeTodbl AONS  pelleHust | MaTeMaTuveckue maTtepuanosegeHum n TKM
aHaHMe 3agad B | meToabl ons
MaTeMaTue MaTtepuanosegeHum W | pewleHus 3agady B
CKUX TKM mMaTepuanoBegeHnn
MeToz0B TKM
ans
peLueHns
CTaHOAPTHbIX
3ajady B




cooTBeTCcTBM | Hanuune YMeTb pewaTb 3agaum B | He ymeeT pewaTb | YMeeT pewaTb 3agayus B MatepuanoBegeHun u TKM
uc YMEHUN MaTtepuanoBeaeHum u | 3agauu B | MatemaTuyeckumy metogamu
HanpasneHun TKM  maTtemaTundeckumu | maTtepuanoBefeHun
em meTogamm 7] TKM
npodeccroH MaTemMaTU4eCcKMmMm
anbHown mMeTodamu
neatensHocT
"
Hanuune Bnapetb metogamu | He Bnageet | BnageeTt meTogamum pelleHns 3agad B MatepuanoBeneHum
HaBbIKOB peLueHus 3agad B | meTogamn pelenus | u TKM
(Bnagexve MaTepuanoBegeHn1 n | 3agay B
OnbITOM) TKM MaTepuanoBegeHum
n TKM
MonHoTa 3HaTb Metoaukv | He 3HaeT meToauku | 3HaeT METOAMKM 3KCMepUMEHTarbHbIX MCCNEefoBaHUA Mo
3HaHWUN 3KCMepUMEHTarnbHbIX KCNEPUMEHTamNbHbIX | UCMbITaHUIO 0OPa3LOB KOHCTPYKLUMOHHBIX Matepuanos
nccrnenoBaHuin no | uccnegnoBaHun no
OrlK-5.1 UCMbITaHUIO 06pasLoB | MCNbITaHWIO
YyactByeT B KOHCTPYKLMOHHbIX obpasuos
3KCNEPUMEHT MaTepuanos KOHCTPYKLMOHHbIX
anbHbIX martepuanos
uccneposann | Hanuuve YmeTb npoBoauTb | He ymeeT npoBoguTb | YMeeT MpOBOAUTL 3KCMEPUMEHTHI, B T.Y. BUPTyarbHble C
SIX MO YMEHUN 3KCMEPUMEHTBI, B T.M. | 9KCNepuMeHTbl, B T.4. | obpasuamu matepuanos
UCMbITaHUIO BMpTYyasbHble C | BupTyanbHble c
CenbCcKoXo3s obpasuamu matepuanos obpasuamu
OMK-5 Crioco6eH MNCTBEHHOW mMartepuanos
Y4acTBOBATS B TEXHUKN. Hanuuvne Bnapetb metogamun | He Bnageet | Bnageer wmetogamMu npoBedeHWs  AKCMIEPVMEHTOB B
NpoBEaEHMN HaBbIKOB npoBeaeHns mMeTodamu MaTtepuanoBegeHnm
(Bnagexve 3KCMEPUMEHTOB B | nmpoBeaeHusi TeopeTunyeckme BONpocChl
3KCNepUMEHTanbH
bIX MCCNEOBAHMIA OnbITOM) MaTepuanoBegeHnm KCNEPUMEHTOB B 3K3aMeH.aLIMOHHOI'O
B mMaTtepuanoBegeHnm 3apgaHus; Pedepar
nPOhecCHoHanbH OrlK-5.2 |-|OJ'IHOVTa 3HaTtb metoaukn | He 3HaeT metoauku | 3Haet MeTOoaUKN o6pa60T|Sv| pe3ynbTaToB
O IESTENLHOCTH CnocobeH 3HaHUN obpaboTku  pesynbTaTtoB | 0OpaboTkM 3KCMEepMEHTamnbHbIX ~ WCCMeAoBaHWn MO UCMbITaHWIo
NpoBOAUTb AKCNepUMEHTanbHbIX pe3ynbTaToB 06pasLioB KOHCTPYKLMOHHbBIX MaTepuanos
U3MEepEHUs 1 nccnegoBaHun no | 3KcnepuMeHTanbHbIX
HabnopeHus MCNbITaHUIO obpasuoB | nccrnegoBaHui no
, KOHCTPYKLMOHHbIX UcnbITaHUIO
obpabaTbiBa martepuanos obpasLoB
Tb 1 KOHCTPYKLMOHHbIX
npeacTaBnsT mMartepuanos
b Hanunuve YmeTb npoBoauTb | He ymeeT npoBoauTtb | YMeeT  npoBoautb  06paboTky  3KCMEPUMEHTOB  C
KCNEPUMEHT | yMeHWN obpaboTky obpaboTky obpasuamy matepuanos
anbHble 3KCMEPUMEHTOB C | aKkcnepumeHTOB c
OaHHble 1 obpasuamu matepuanos obpasuamm
pe3ynbTaThl martepuanos




McnbiTaHUn Hanuune Bnapetb metogamu | He Bnageet | Bnapeet MeToaamu 06paboTku pes3ynbTaToB
HaBbIKOB 06paboTkn  pe3ynbTaToB | MeTodamu 06paboTKM | 3KCMEPUMEHTOB
(Bnapexve 3KCMEeprMEHTOB pesynbTaToB
OnbITOM) 9KCMEepUMEHTOB




2.4 Jlornyeckue u copgepxarenibHble B3aMMOCBSI3U AUCLMNIUHDbI C
ApYyrMMu aucuunivHamMmm v npaktukamu B coctase OlMNOIN

OvcumnnuHbl, NPaKTUKK*, Ha KOTopble onupaeTca
coaepXaHvue AaHHOW ANCLIMMNUHBI

NHpoekc n
HanMeHoBaHue

MepeyeHb TpeboBaHMI,
cchopMmpoBaHHbIX B Xoa4e
N3y4yeHns NpeLecTByOLLMX
(B MOOanbHOCTM «3HaTb 1
NoHMMaTb», K<yMeTb
aenatb», «BnageTb
HaBbIKaMM»)

MHOekc n HaumeHoBaHme
OVCLUMMNVH, NPaKTUK, Ans

KOTOpbIX cogepxaHue gaHHoON
OVCUMNANHBI BbICTYNaeT OCHOBOW

MHaekc n HanmeHoBaHue
OUCUUNANH, NPaKTUK, C
KOTOPbIMW AaHHas
aucumuninHa ocBaMBaeTCs
napannenbHO B Xo4e O4HOro
cemecTtpa

B1.0.08 Xumus
B1.0.10 ®unsmka

3HaTtb XvMuueckue
3MeMeHTbI, MONeKynspHbIe
CBS131, CTPOEHMEe
KpUCTanmmMyeckomn peLueTku.

b61.0.14
'mapasnunka

B1.0.15
TennoTtexHuka

B51.B.01 ABTOMaTmKKa

B51.B.04 OpraHusaums
TEXHOIOMMYECKUX MPOLLEeCCOB
CENTbCKOXO3AWCTBEHHOMO
MaLIMHOCTPOEHUS

B51.0.24
KoMMbloTEPHOE MPOEKTUPOBAHNUE

b1.0.25
OcHOBbI B3aM0O3aMeHAEMOCTU U
TEXHUYECKUNE U3MEPEHMA

51.0.26.01
TeopeTuyeckas MexaHuka

b1.0.27
ONEKTPOTEXHMKA U NEKTPOHMKA

b51.0.28
DNeKTponpueos un
anekTpoobopyaosaHne

52.0.01.01(Y) TexHonornueckas
(NpOeKTHO-TEXHOMNOrMYeckas)
npakTuka (y4ebHble MacTepckue)

52.0.01.02(Y) TexHonornyeckas
(NpOeKTHO-TEXHOMNOrMYyeckas)
npakTuka (3aBoackast)

63.01(A) BbinonHeHue 1 3awmTa
BbINYCKHOW KBanndUKaLMOHHOW
paboThbl

B51.0.09 MatemaTtuka
B51.0.11

MHdopmaTtumka n undposble
TexHonornm

B51.0.19 MeTtponorus,
cTaHpgapTU3auus un
cepTudukaums

51.0.26.04

[etann MawuH, OCHOBbI
KOHCTPYMpPOBaHMs 1 NOALEMHO-
TpaHCMOPTHbIE MALUUHbI
51.0.26.03

ConpoTusneHve MaTepuasnos
51.0.26.02

Teopus MalUMH U MEXaHU3MOB

* - AN HEKOTOPbIX AMCLMMANH NEPBOro roga obyyYeHus LenecoobpasHo ykasaTb Ha B3aWMOCBSI3b C MPEALLECTBYIOLLEN NOATOTOBKOM
obyvaroLmxcs B CTapLUen LuKone

2.5 ®opmbl MeTOANYECKNX B3aMMOCBSA3e OUCLUNIIUHBI C APYTUMU AUCLUNITMHAMU U
npakTukamu B coctase OIMOIM

B pamkax meTtoguyeckon paboTbl NPUMEHSAIOTCA cneaytolme opMbl METOANYECKNX B3aUMOCBSA3EN:

— Y4YET coaepxaHus NpPeLUecTBYIOWMX AUCUMNIAMH npu cdopmunpoBaHum paboyert nporpammbl
nocreayoLen QUCUNUNINHLI,

— cornacoBaHve paboyen nporpaMMbl NPeALIECTBYOLLEN ANCLMNIVHBI BEAYLLIMM NpenogaBaTenem
nocreayoLwen QUCUUNINHDI;

— CcoBMecTHoe obcyxaeHve BegylMMu npenojaBaTensiMu npealecTByloWen U nocneayoLlen
AVCLUNIWH pe3ynbTaToB BXOAHOIO TECTUPOBAHMS MO NoCneayoLlen QUCUUNINHE;

— yyacTue Bepyllero nmnpenogaBaTtens nocneaywolwen ANCLUNMAWHBI
3a4yeTa/ak3ameHa no npeabiayLen.

B npouenype npuéma

2.6 CoumanbHo-BOCNUTaTENIbHbIA KOMMOHEHT AUCLIMIMIIUHBI
B ycnoBuax CO3aHHOM By30M COLI,I/IOKyj'IbTypHOIZ cpenbl B pe3ynbTate U3yYHeHuAaA OUCUUNIUHBIL
d)OpMI/IpyI'OTCﬂ MMPOBO33pEHNE N LEHHOCTHblE OpUEHTaLnn 06yqa|ou.|,|/|xc;|; MHTEennNeKTyanbHble YyMEeHUd,
Hay4YHOe MbilUIieHne; CMoCcobHOCTb MCMONb30BaThb nony4yeHHble paHee 3HaHUA, yMeHua, HaBblkK, pa3BuTue
TBOPYECKMX Ha4yarl.



BocnuTtatenbHble 3agayn peanusyloTcst B npouecce obLleHns npenogasatens ¢ obyyalowumucs, B
NCNONb30BaHUN aKTUBHbIX METOAOB 00y4eHMs1, NobyxaaLwmx obyyaoLwmxcs NposiBUTbL ce0si B COBMECTHOM
OEeATENbHOCTN, MNPUHATL OLEHOYHOoe peweHne. KonmnekTvBHble Buabl OEATENbHOCTM CMOCOOCTBYIOT
nNprMobpeTeHnio HaBbIKOB paboTbl B KOMMEKTMBE, YMEHWUs ynpasrieHus konnektnsom. CamocTosTenbHas
pabota cnoco6cTByeT BbipaboTke Yy 0Oy4yaroLMXCs CNOCOOGHOCTU MPUHMMATb PELIEHWE U HAaBbIKOB
CaMOKOHTPONS.

Uepes ceasb ¢ HUPO, ocyuwectsnsemon BO BHeyyebHOe Bpemsi, couuarnbHO-BOCMUTATENbHbIN
KOMMOHEHT OPUEHTMPOBAH Ha:

1) apanTauMio M BCTpavBaHWe oOOyyawWmMXcsa B 0OLWECTBEHHY Xu3Hb BYB3a, ykpenneHue
MEXIMNYHOCTHBIX CBA3EN U YBEPEHHOCTM B NPaBUibHOCTU BbiIBpaHHON npodeccuu;

2) npoBedeHME CUCTEMATMYECKOW W  LeneHanpaBneHHoONn npodopueHTaumoHHon paboTsl,
hopMUpoBaHME TBOPYECKOrO, CO3HATENbHOIO OTHOLLEHUS K TPYAY;

3) dbopmmpoBaHMe OBLLEKYNBTYPHBIX KOMMNETEHUUI, YKPENEHMNE NMYHBbIX U FPYMMOBbIX LIEHHOCTEN,
06LLEeCTBEHHbIX LEHHOCTEWN, LIEHHOCTM HEMPEPbLIBHOrO 0Opa3oBaHus;

4) rpaxxgaHCKO-NpaBoOBOE BOCMMTAHWE JINYHOCTY;

5) naTpmnoTuuyeckoe BocnuTaHWe oOyvarowmxcs, OopMUMpOBaHWE Mogenu npodeccnoHanbHom
3TUKU, KYNbTYpbl 3KOHOMWUYECKOTO MbILLMIEHUS, AENOBOro OOLLEHNS.

OObeavHeHne anemMeHTOB 0Opa3oBaTenbHOW M BOCMMTATENbHOW COCTaBNSAKLWENA OUCUUNIVHBI
crnocobcTByeT (hOpPMMPOBAHMIO OBLLEKYIBbTYPHBIX KOMMETEHLUA BbIMYCKHUKOB, KOMMETEHLMIA COLManbHOro
B3aMMOAENCTBUSA, CaMOOpraHu3aumnum n camoynpasneHunsi, CUCTEMHO-AEATENBbHOCTHOrO Xapakrepa, co3gaet
yCroBus, Heob6XxoanMmble AN BCECTOPOHHEro pas3BMTUSA NIUYHOCTMU.

3. CTPYKTYPA U TPYOOEMKOCTb YYEEHON OUCLIUMIIUHBI

OucuunnuHa nsyyvaetcs B 2, 3 cemecTpe (-ax) 1,2 KypcoB.
MpogomkntensHOCTb cemecTtpa (-oB) 19 1/6, 15 4/6 Hegenb o4HOM opMbl 0OYHEHUS.

TpygoemkocTb, 216 Yac
. cemecTp, kypc*
Bun yuebroi padorel o4Has popma 3ao4Has dopma
2 cem. 3 cem. 2 kypc 2 kypc | 3 kypc
1. AyAUTOpHbIe 3aHATUS, BCEro 40 36 2 6 8
- NeKuumn 20 18 2 2 4
- MpaKTUYecKne 3aHaTUS (BKIMYas ceMuHaphbl) - - - - -
- nabopaTtopHble paboTbl 20 18 - 4 4
2. BHeayauTopHas akagemuyeckasi pa6ota 68 36 34 62 91
2.1 dukcupoBaHHble BMAI:.I BHeayAUTOPHbIX 20 20 ) 5 o5
CaMoOCTOATESNIbHbIX pPaboT:
BbinonHeHve u coada/3alumrta MHaAMBUAYyanbHoro/rpynnoBoro -
3afaHusa B BUOe** ] ) ] )
- pedhepata 20 20 - - -
- KOHTPOJIbHOW paboThbl (Ans 3a04HoM hopMbl 0ByYeHuMs) - - - 25 30
2.2 CamocTosiTennbHOe N3y4yeHue TeM/BONpPOCoOB 34 3 20 25 50
nporpamMmmbl
2.3 CamonoArotoBKa K ayAUTOPHbIM 3aHATUAM 10 9 10 9 8
2.4 CamonoaroToBKa K y4acTUIO U y4acTUe B KOHTPONbHO-
OLEHOYHbIX MEPOMNPUATUAX, MPOBOANMbIX B paMKax 4 4 4 3 3
TEKyLLLero KOHTPOJS OCBOEHUS OUCLMNINHBI (3@ UCK/TIOYEHUEM
ydméHHbIx 8 . 2.1 — 2.2):
3. MonyyeHune 3a4éTa NO UTOramMm OCBOEHUS1 AUCLUMIIUHbI + - - 4
4. NopgroToBKa M caaYva 3Kk3ameHa No UTOramMm OCBOEHUSA ) 36 ) ) 9
AVUCLMUMIIUHbI
Yacbl 108 108 36 72 108
OBLUAA TpynoeMKOCTb AUCLUMIIUHDbI: 3aveTHLIE eAVANLE! 3 3 1 > 3
lNMpumeyaHue:
* — ceMecmp — AnNsi O4HON Y OYHO-3204HON (HOPMbI OBYUEHUS, KYPC — ANsi 3a04HON (DOPMbI OBYHEHUS;
** — KP/KI, pedbeparalacce/npe3eHTaumm, KOHTPOSbHOW paboTsl (Ana obyyatowmxcs 3ao4Hom opMbl 06yyeHns),
pacyeTHO-rpacpuyeckor (pacHeTHo-aHanMTn4Yeckon) paboTel 1 ap.;
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4. COOEPXXAHUE N CTPYKTYPA OANCLUUMIINHDbI

4.1 YKpynHeHHasa coaepxaTefibHaA CTPYKTypa AUCLUMIIUHBI U
obuana cxema ee peanusauum B y4eb6HOM npouecce

TpynoemKkocTb pasgena u ee pacnpegenexHve
no Bmaam y4ebHon paboTbl, Yac.

Homep 1 HanmeHoBaHWe
pasgena AMCUUNIWHBI.
YKpynHeHHble Tembl pa3gena

AyautopHas paboTta BAPC

3aHATUA

obuas
BCEro
nekuumn
npakTu4eckme
(BCex copm)
nabopaTtopHbie
BCEro
duKcupoBaHHble

BUAbL

®dopmbI TEKyLLIEro
KOHTPONS YCreBaemocTy u
MPOMEXKYTOUHOM
aTTecTaumm

2 KOMMeTeHuunn, Ha

NeN
hopMMpOBaHUE KOTOPbIX

ODUEeHTUDORAH DAalNen

4

o
(o2}
©

©

10

OyHasa popma o6yyeHus

1. KOoHCmpyKUUOHHbIE Mamepuarbl

1,1 CsolicTBa MeTannos.
Kpuctannuyeckoe CTPOEHMeE.
[narpammbl COCTOSAHWUSI ABYX CMNJ1aBOB.

1.1.1 MeTannbl, UX CBOMCTBA

1.1.2 OnemeHTapHas Kpuctannunyeckas
pelleTka

22 14 6 -

o)

1.2 MeTtannunyeckue
anarpaMmmbl COCTOSHUS

cnnasbl n

1.2.1 Onarpammbl COCTOSIHMSA OBOWHbIX
ChnnaBoB

12

1.3 XKenesoyrnepoaucTsle crnnasbl

1.3.1 [Ouarpamma COCTOSIHUS >Kerneso-
yrnepoa

18 10

2. TexHonozuu
mMamepuarnos

KOHCMPYKYUOHHbIX

2.1 Tepmuyeckas " XUMUKO-

Tepmmndeckas obpaboTka ctanu

2.1.1 OcHOBHble BWUObI TEPMUYECKON
0b6paboTkn

16

2.2  KOHCTPYKUMOHHblE  CcTann MU
WMHCTPYMEHTarnbHbIe cTanu 1 cnnassbl

2.21 Knaccudukaums yrnepoamncrbix
cTanemn

10

2.3 MalwmHocTpouTenbHble MaTepuansl

2.3.1 YyryHbl

2.3.2 CnnaBbl UBETHbIX MeTarnnoB

14 10

2.4 Cnocobbl nony4yeHus meTansios

2.4.1 CneunanbHble BUAbl NMUTbS

10

2.5 JlntenHoe npon3BoacTBo

2.5.1 OCHOBbI NMUTEHOIO NPOM3BOACTBA

12

2.6 ObpaboTka MeTannoB AaBneHnem

2.6.1 lNpokaTka meTannos

14 12

2.7 CBapka meTannos

2.71 XapakTtepucTtumka
3MNEKTPOCBaPOYHON AYMM U MCTOYHUKOB
nNUTaHus.

2.7.2 PyYyHas gyroBas cBapka

16

2.8 ObpaboTka MeTanIoB pe3aHnem.

2.8.1 MHCTpyMeHTanbHbIe
abpasuBHble MaTepuansl.

n

14

2.9 MeTtannopexyLume cTaHku 1 paboTta
Ha HUX.

2.9.1 Knaccudumkaums

22 14 10

Cobeceq
oBaHue,
TEeCTUpOB
aHue

11



MeTannopexyuwmnx CTaHKOB.

2.9.2 lNpucnocobneHus, npumMmeHsiemble
npu 0OpaboTke MeTannoB.

2.9.3 MeTannopexyLme CTaHku ¢
YNCNOBBIM MPOrPaMMHbIM
obecneyeHvem

I'Ipome>|<yT0L|Ha;| artrectauua

36

X

x

Ok3ameH/
3ayet

WToro no gucumnnuHe

216

76

38

38

104

40

3ao4Has ¢o

pMa oby4yeHus 3 cemecTp

KoHcmpyKyUOHHbIE Mamepuaribl

24,5

1,1 CaowicTtBa MeTanmnos.
Kpuctannuyeckoe CTPOEHMeE.
[dnarpammbl COCTOSIHWUSI ABYX CMNJ1aBOB.

1.1.1 MeTtannbl, Ux cBOMUCTBA

1.1.2 OnemeHTapHas Kpuctannuieckas
peLleTka

6,5

2,5

44

ceMm.

18

Cobecen
oBaHue

4 cemecTp

MeTannunyeckne cnnasebl U anarpamMmbl
COCTOAHNA

12,5

1.1 Onarpammbl COCTOSIHUS [OBOWHbLIX
CcnnaBoB

0,5

0,5

12

1.2 MeTannunyeckue
anarpaMmmbl COCTOSHUS

cnnasbl n

18,5

1.2.1 Onarpammbl COCTOSIHMS OBOWHbLIX
ChnnaBoB

4,5

0,5

44

ceMm.

14

1.3 XKenesoyrnepoauctsle cnnasbl

10,5

1.3.1 [Ouarpamma COCTOSIHUS >Keneso-
yrnepog

0,5

0,5

10

TexHonozuu
Mamepuarios

KOHCMPYKUUOHHbIX

16,5

2.1 Tepmuyeckast "
Tepmudeckas obpaboTtka ctanu

XUMUKO-

2.1.1 OcHOBHble BWObI TEPMUYECKON
0b6paboTkn

2.2  KOHCTPYKUMOHHblE  CcTann MU
WMHCTPYMEHTarnbHbIE CTann 1 cnnasbl

2.21 Knaccudukaums yrnepoancrbix
cranen

0,5

0,5

16

Cobecen
oBaHue

5 cemecTtp

2.3 MawwmHoCcTpouTenbHble MaTepuansl

20,5

2.3.1 YyryHbl

2.3.2 CnnaBbl LBETHbLIX MeTarnoB

0,5

0,5

20

2.4 Cnocobbl nony4yeHns meTannos

22

2.4.1 CneumnanbHble BUAbl NUTbS

22

2.5 JlntenHoe npon3BoacTBO

21

2.5.1 OCHOBbI NMUTENHOIO NPON3BOACTBA

20

2.6 O6paboTka meTansoB gaBNeHMEM

21,5

2.6.1 NpokaTka meTannos

0,5

0,5

21

2.7 CBapka meTannos

10,5

2.71 XapakTtepucTtumka
3NEeKTPOCBapPOYHOM AYrM U UCTOYHUKOB
NUTaHUS.

2.7.2 Py4Hag gyrosas ceapka

0,5

0,5

10

2.8 ObpaboTka MeTannoB pes3aHuem.

14,5

2.8.1 MHcTpyMeHTanbHble "
abpasvBHble maTepuansi.

0,5

0,5

14

2.9 MeTtannopexyLume cTaHku 1 pabota

10,5

Ha HUX.

0,5

0,5

10

Cobeceq
oBaHue,
TEeCTUpOB
aHue

12




2.9.1
METarnnopexyLiMx CTaHKOB.

Knaccudumkaums

2.9.2 lNpucnocobneHuns, npuMeHsiemble
npy 0OpaboTke MeTanoB.

2.9.3 MeTannopexyLime CTaHku ¢
YNCNOBBIM MPOrPaMMHbIM
obecneyeHvem

MpomexyTouHasn aTTecTaums 13 x

x | Ok3ameH/
3ayet

WToro no aucumnnuHe | 216 16

187

55

4.2 JleKUMOHHbIN KypC.

anMeprlﬁ TemMaTU4YeCKUM NIaH YTeHUs nekuun no pasaenam agucumnniinHbI

TpynoemkocTs no

Ne
pasgeny, yac.
© MpumeHsiemble
[ s Tema nekuun. OCHOBHbIE BOMPOCHI TEMbI WHTEPaKTUBHblE
& = oYnas saotHas dopmbl 06yHeHNs
Q o dopma dopma
8 g
1 2 3 4 5 6
1 cemecTp
Ceolicmea memarnnios. Kpucmannu4eckoe cmpoeHue. 2 2
Huazspammbl cocmosiHus 8yx cniasos.
1 MeTannbl, Mx cBoMcTBa.
1) OCHOBHbIE METOABI UCMIbITAHUS METarsoB.
2) Kpuctannuyeckoe cTpoeHne MeTansios
1 AnemMeHTapHas KpucTannuyeckas peluetka 4 0,5 Jlekumsn-6ecepna.
1) Bugpl kpuctannmyeckmx peLueTok.
2) Kpuctannumyeckme cuctemsi. MpeserTaums Ha
2, OCHOBE COBPEMEHHbIX
3 3) XapakTepHble CBSI3n aTOMOB My M TAMENIAHbIX
cpeacTs.
4, Memannuyeckue crnasbl U duagpamMmbl COCMOSIHUS 4 0,5
5 Avarpammbl COCTOSIHUSI ABOMHbIX CMJIaBOB
1 1) Ouarpamma coCcTosiHUSI NEPBOroO M BTOPOro poAa.
2) MNMpaBnnio OTPE3KOB.
3) JeHapuTHas nukeauust
1 Kenesoyenepoducmeie crinasbl 2 0,5
Avarpamma cocTosiHusA XKene3o-yrnepoa.
1) CTpyKTypHble  cocTaBnswowme  yrnepoamcTbiX
6 | CcnnaBsos.
2) AyCcTeHuT.
3) Nepnur.
4) Jlepebypurt.
5) LiemeHTUT.
2 Tepmuyeckasi U XuMUKo-mepmMmuyeckass obpabomka 2 0,5
cmanu
7 | OcHOBHbIe BMAbI TepMUYeckoit o6paboTku.
1) O6opygoBaHne TepMUYECKUX LIEXOB.
2) PexumMbl Tepmuyeckon 06paboTku.
3) Tepmoxmummnyeckas obpaboTka.
2 KoHCmpyKyuoOHHbIE Ccmanu U UHCMpYMeHMmarlbHble 2 0,5
cmanu u criasbl
8 Knaccudmkaums yrnepoaucTbix ctanemn
1) Bugpl yrnepoamucTbix ctanemn
2) O6o3HaveHne, MapKMpOoBKa.
2 MawuHocmpoumernbsHbie Mamepuarsib! 2 0,5
YyryHbl.
9 1) Benbi YyryH.
2) Cepblii YyryH.
3) KoBKuI YyryH.
10 | Criocobbl nonyyYyeHUs Memarnios 2
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CnnaBbl LBETHbIX MeTanoB

1) AntoMUHMEBbIE CnaBbl

2) Megb 1 ee cnnasbl

3) TuTaH u ero cnnasbl

2 cemecTp

11

JlumetiHoe npou3sodcmeo

CneumanbHble BUAbI NUTbA.

1) KokunbHoe nuTbe.

2) Jlutbe nof gaBneHvem.

3) LleHTpo6exHoe nuTbe.

12

OCHOBbI NUTEMHOTO npomnsBoacTBa

1) MoHsATUEe NUTEHOrO NPOV3BOACTBA.

2) KpaTkuin ncropuyeckuin 063op pasButusi NUTERHOrO
npounsBoAcTBa. Pomnb POCCUMICKNX YYeHbIX B pas3BUTUX
Hay4HbIX OCHOB W OpraHu3aLlum NpousBOACTBa OTIMBOK
N CIMWTKOB.

3) Knaccudumkauma nuterHbIX CnnaBoB M 00nactn mnx
NPYMEHEHMUS.

[pe3eHTaums Ha
OCHOBE COBPEMEHHbIX
MYNbTUMEONAHBLIX
CpeAacTB.

INekuusa-6ecepa.

13

O6pabomka memarnnos dasneHuem

MpokaTka meTannos

1) YcTponcTBO NpOKaTHbLIX CTAHOB.

COpTMMEHT npokarta.

IMpeccoBaHue.

2)

3)

4) Bono4eHue.

5) OTkpbITas 1 3aKpbiTas LWTaMNoBKa MeTannos

0,5

14,
15

CeapKa Memarnsiose

XapakTepucTuka 3MeKTPOCBapo4yHON AyrM
MCTOYHUKOB NMUTAHWUS.

1) Knaccudmkaums BuooB cBapku

TepMquCKme BMObl CBAPKU

VICTOYHMKM NUTaHUS csapquon ayrm

2)

3)

4) CBapoyHblii TpaHchopmaTop
5) CBapoyHble npeobpasoBaTenu.

6) CBapoYyHble BbINPAMUTENN.

PyyHas gyroBasi cBapka.

1) SnekTpoabl Ana AyroBov cBapku

2) TexH1Ka py4YHON CBapKu

3) O6opyaoBaHne ANsi py4YHOW OYroBOW CBapKU

0,5

16,
17

WHcTpyMeHTanbHble M aGpa3uBHbIe MaTepuarnbl.

1) O6Lme cBegeHNs o Npolecce pe3aHns MeTanoB

2) Buapl 3aroToBOK 1 npunyck Ha 06paboTky

3) Pabouse, ycTaHOBOYHblE U BCroMoraTenbHble
JBWKEHVSI B METaIIOPEXYLLMX CTaHKaxX

4) OcHoBHblE MeTOAbLI 06PaboTKM pe3aHnem

5) KOHCTpyKTMBHblE 3nemMeHTbl pesya U ero
reomeTpuyeckmMe napameTpbl

6) TouyHOCTb WM3roTOBMEHUSA AeTanen MawuH u
KayecTBO 06paboTaHHON NOBEPXHOCTH

0,5

18,

Memannopexyuue cmaHku u paboma Ha HUX.

Knaccmbm(auuﬂ MeTannopexywmux CTaHKOB.

1) Knaccudgukaums

2) Hymepauus ctaHkoB

3) Knaccudukaumsi CTaHKOB MO TUNaM.

MpucnocobneHnsa, npumeHsieMble nNpu obpaboTke
MeTansos.

1) Mpucnocobnennst 4ns TOKAPHbLIX CTAHKOB

2) Cuctema nepemMeLLeHNst 3aroToBKM - pblyaXkHast

3) OcHoBHble paboTbl, BLINOSHSEMblE Ha TOKapHbIX
cTaHkax

4) MpucnocobneHus ana 3akpenneHuss UHCTPyMeHTa ¢
XBOCTUMKOM

5) nMpucnocobnexHns npu 06paboTke ACOHHbIX
noBepxHoCcTEN

6) MpucnocobneHns Ans Hape3aHWUs MHOrO3aXoAHbIX
pe3bb

7) Onpasku

0,5

O6Lwasn TpyA0eMKOCTb JNIEKLMOHHOIO Kypca

38
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Bcero nekuun no gucumnimHe: yac. M3 HUX B HTEpPaKTUMBHOW dhopMe: yac.
- OYHas oopma 00yyeHus 38 - 04Haga cdhopma oby4yeHus 8
- 3a04Hasn popmMa oby4eHus 8 - 3a04Has popma obyyeHus -

lMpumeyaHusi:
- MaTepuanbHO-TEXHUYeCKoe obecneyeHne NEKUMOHHOTO Kypca — cM. MpunoxeHue 6;
- obecneyeHne NeKLMOHHOrO Kypca y4ebHol, y4ebHO-MeToaMYECKO NUTEPATYPOI U UHBIMU BUBNMOTEYHO-MHDOPMALMOHHBIMM
pecypcamu 1 cpeacTeaMun obecnedeHnst obpasosaTesibHoro npouecca — cM. Mpunoxenus 1 n 2.

4.3 NMprmMepHbIN TeMaTU4ECKNI NNaH NPaKTUYECKNX 3aHATUN
no pasgenam AUCLUMIUHbI

No TpyaoemKocTb no
pasgeny, yac.
o = Tema 3ansATUs / Mcnonesyemblie Ces3b
5 g2 % MprymMepHbIe Bonpockl Ha obcyxaeHve ouHas: saounas | HTEPaKTMBHbIE 3aHATUA C
S| = (Ans cemMmHapCKUX 3aHATUI) dhopMbI** BAPC*
P! z dopma cdopma
o2 | o
1 2 3 4 5 6 7
He npeaycmoTpeHbl
Bcero npakTtnyeckyx 3aHATUI NO AucuMniauHe: | 4ac. M3 HUX B MHTEpaKTUBHOW dhopMme: yac.
- 04Hasa dopma obyyeHus - -oyHag dopma obyyeHus -
- 3a04Has hopma 06yyeHns - - 3a04Has hopma 06yyeHns -

B ToM uucne B hopmMe ceMUHAPCKUX 3aHATUM -

- 0YHas/04HO-3a04Has hopma obyyeHust -

- 3a04Hasi hopma obyyeHus -

* Ycro8Hble 0603Ha4YeHUs:
OCIN - npegycMoTpeHa obsAsaTenbHas camonoarotoBka K 3aHATuo; Y3 CPC — Ha 3aHATUM BbldaeTcs 3agaHue Ha KoHkpeTHyto BAPC;
MP CPC — 3aHsiTUe cofepxaTternbHo 6asvpyeTcst Ha pesyrbTaTax BblNonHeHust obyyarwmmes koHkpeTHon BAPC.

** B T.4. Nnpu ucnonb3oBaHun matepuanos MOOK «HassaHue», Ha3BaHve BY3a-paspaboTtuvka, Ha3BaHue NnaTdopmbl U CCbinka Ha
KYpC (C yKa3aHuem JaTbl nocrnegHero obpalieHmns)

lMpumeyaHusi:

- MaTepuanbHO-TEXHUYECKoe obecneyeHne NPakTUYECKUX 3aHATUI — cM. NpunoxeHue 6;

- obecneyeHne NpakTU4ECKUX 3aHATUA y4eOHOW, y4eBHO-MeTOAMYECKONn nuTepaTypor U UHbIMKM BUBNMOTEYHO-MHOPMALMOHHBIMM
pecypcamu 1 cpefacTeamu obecneyeHns obpasoBaTenbHoro npouecca — cM. MNpunoxenns 1 m 2.

4.4 JlabopaToOpHbLIN NPaAKTUKYM.
MpuMepHbI TeMaTUYeCKUi NnaH NnabopaTopHbIX 3aHATUI NO pa3genam AUCLUNIIUHbI

Ne Tpynoemkocre J1P, Cesasb ¢ BAPC -
4yac é
Q.
o ® 0
© = = 38,
b ) oI S 5 &
O 5L (X T
© o o g + E o< =
c Tema nabopaTtopHon paboThbl EEol o T IFQ
o & a O4YHas | 3aoyHas | 2 O £| 7 F < ¢ <2
a = = dopva | ¢dopma | S FE&| O F D $ES
= T535 228 cCg
Lol sSm o
cC® = T
o T m =
(o9]
1 2 3 4 5 6 7 8 9
2 cemecTp
1 1 MWKpPOCTPYKTYPHbIV aHanm3 2 2(4 cem.) | + - KomaHngHa
MeTanoB 1 CNiaBoB s1 paboTta
2 2 OnpepneneHne TBEpAOCTH 2 - + -
mMaTepuanos
3 3 McnbiTaHne matepuanoB Ha yaapHyo | 2 - + - -
1 BA3KOCTb
OnpeneneHne KpUTUYECKNX TOYEK U 2 - + - -
4 4 | nocTpoeHue anarpammbl COCTOSIHUS
CNyiaBoOB CBMHEL-CypbMa
5 5 AHanus coctosHust guarpammel Fe — 2 - + - -
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C

MocTpoeHue 1 aHanus guarpammbi
6 6 | n3oTepmuueckoro npespalLeHus
NepeoxnaxaeHHOro ayCTeHnTa

7 7 N3y4eHne MUKPOCTPYKTYPbl U CBONCTB
YYryHOB

) 8 Tepmuyeckas obpaboTka
YrNepoancTbIX cTanen

N3y4eHne MUKPOCTPYKTYPbl U CBONCTB
5 |9 9 TepMUYECKn OGp&GOT?HHbIX
yrnepoamucTbix ctanen un
NerMpoBaHHbIX cTanew

2 2(4cem.) | + - -

10 |10 | V13ydeHne MUKPOCTPYKTYpPbI LIBETHbIX
METaIoB 1 CNNaBoB

3 cemecrT

2 TexHomnorms  U3roTOBMEHUA  NUTENHOWN
11 11 ¢opMbI. MpoekTupoBaHue
TEXHOMNOrN4Yeckoro npouecca
M3roTOBMNEHNS MOKOBKU.

2 2(5cem.) | + - KomaHgHa
s1 paboTa

12 12 MN3yyeHne obopyaoBaHUs 3NEKTPOAYroBoW
1 rasoBoW CBapKM

2 2(5cem.) | + - -

N3yyeHne XapaKkTepucTuk
3MNeKTPOCBapOYHbIX annaparos.
13 13 Onpepenexue pexnumoB "
TEeXHOMOrNYEeCKUX KoaddpurumeHToB
OyroBon CBapku.

14 14 | VI3y4eHne KOHCTPYKLMM PEXYLLMX
MHCTPYMEHTOB.

15 15 | Pesubl.  M3mepeHue  reomeTpuyeckux
napameTpoB.

16 16 | OceBble pexyLume VHCTPYMEHTBI.
U3MepEeHNe reoMeTpuU4eCcKMx NapaMeTposB.

17 17 | MNpoBepka  BepTUKaNbHO-CBEPMUMNBLHOMO
CTaHKa Ha reoMeTPUYECKY0 TOYHOCTb.

18 18 | ®pesbl.  M3MEpeHUe  reoMeTpUYEcKuX
napameTpoB.

19 19 lMpoBepka TOkapHOro cTaHka Ha TOYHOCTb

WNtoro JIP | 19 Obwas TpygoeMkocTb JIP

38 8 X

* B T.4. Npu ucnonb3oBaHun matepuanos MOOK «HassaHue», HasBaHue BY3a-pa3paboTumka, Ha3BaHue nnaTdopmbl

CChblfIKa Ha Kypc (C ykaszaHveM fathl nocnegHero obpatleHus)

lMpumeyaHusi:

- MaTepuarnbHO-TeXHUYECKOEe obGecnedeHne nabopaTopHOro npakTukyMa — cM. Mpunoxexue 6;
- obecrneyeHne NabopaTopHOro NpPakTUKyma y4eGHom, y4ebHO-MeToANYECKON NUTEPATYPO U UHBIMK BUBIMOTEYHO-
MHpOPMALMOHHBIMU pecypcamu 1 cpecTBaMm obecneyeHusi obpasoBaTtenbHOro npouecca — cM. Mpunoxenust 1 m 2.

5 MPOrPAMMA BHEAYAUTOPHOW
OBYYAIKOLLKUXCA NO

AKALIEMUYECKOW PABOTbI
ANCLUNNUHE

5.1 ®dukcupoBaHHbIe BUAbI BHeAyAUTOPHbIX CAMOCTOATENbHbLIX paboT

5.1.1 BbinonHeHu1e 1 3awmTa (caaya) KypcoBoro npoekra (paboTtbl) No AUcCUUNnnHe

BbinonHeHne KypcoBoOro npoekra (paboTtbl) y4eOHbIM NIAaHOM He NPeayCMOTPEHO.

5.1.2 BoinonHeHue n caava pecepatoB
5.1.2.1 Mecmo peghepama e cmpykmype ucyuniuHbl

Pasgenbl gucumnimHbl, OCBOEHME KOTOPbIX
obyyatoLLMMICS CONPOBOXOAETCA UK 3aBepLuaeTcs
BbINoNHeHeM pedepara

KomneTeHumun, opmmnpoBaHme/pasBmuTne KOTOpbIX
obecneynBaeTCs B X0A4€ BbINOMHEHNS
pedepaTta
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Ne HanmeHoBaHue

1 MeTtannuuyeckue cnnasbl ] OnK-1.1, OrK-1.2
JunarpamMmmbl COCTOSHUS
JInTenHoe npon3BoaCTBO OrlK-1.1, OrK-1.2
O6paboTka MeTannoB pe3aHvem. OrMK-5.1
2 MawwnHocTpounTeneHble OrlK-1.1, OrK-1.2
mMaTtepuansl
Tepmnyeckas " XUMUKO- OriK-5.2

TepMmyeckasa obpaboTka cTanu

5.1.2.2 [lepeyeHb npuMepHbIx meM peghepamos
. OCHOBHbIE TWMbI KPUCTANNMYECKNX PELLETOK METANMOB;
. OcHOBHbIE NpUMECH B MeTarsnax 1 BIMSHUS UX Ha CBOMCTBA METAISIOB;
. OcHOBHbIE CBOWCTBA MeTansnoB
. TexHonoruio Npon3BoACTBa CTanewn, YyryHa, antoMvH1s n Meau;
DU3NKO-XMMUYECKME MPOLIECCHI B JOMEHHbIX Nevax;
. Cnoco6bl Nony4YeHust OTNMBOK;
. JInTeNHO-TEXHONOMMYECKY0 OCHACTKY 1 060pyaoBaHUE;
. Bugbl coctaBoB 1 cBoncTBa (OPMOBOYHbLIX CMECEN;
. TEXHONOrnio N3roTOBIEHUS NUTENHBIX POPM.
10. Uensb nposeperus TO;
11. MNpeBpaLleHus npoTekaoLme B MeTannax npu Harpese;
12. OcHoBHble Buabl TO;
13. Kakne 6bIBatOT BUAbI OTXXUra U ero HasHavyeHue;
14. B 4eMm CyLHOCTb HOpManu3auuy 1 ee NPpeuMyLLEecTBa Nepes OTXKUIOM;
15. Cnocobbl 3akanku;
16. Bugbl oTnycka v ux HasHayeHue;
17. OcHOBHbIE 3akanoyHble cpeapl;
18. HasHnaueHue XTO n 3Tanbl ee npoBeaeHUs;
19. OcHoBHble onepauun XTO;
20. BnusHne yrnepoaa n NoCTOSHHbIX NPYMECe Ha KavyecTBo cTanu;
21. lervpyloLine KOMNOHEHTBI B CMaBax «Xeneso-yrnepoay;
22. KnaccudukaLmio n MapkupoBKy YriepoancTbIX U NerMpoBaHHbIX cTanen;
23. TpeboBaHus, NpeabABNseMble K KOHCTPYKLUMOHHBIM CTansm;
24. CTpouTenbHble cTanu (06bIKHOBEHHOMO Ka4yecTBa U HA3KONErMpoBaHHbIE);
25. MawmHocTpouTenbHbIe CTanu, yrnepoancTble, NerMpoBaHHbIe, LLEMEHTUPYEMbIE Y PECCOPHO-MNPYXXMHHbIE CTanu;
26. CneuuanbHble CTanu: WapuKoNnoALWMIHUKOBBIE, )XapOCTOMKUE, KaponpoyHbIe, HEPXXaBEKLLME CTanu U Cnnaebl;
27. Knaccmdukaumio HYyryHos;
28. MapkunpoBKy 4yryHOB, CTPYKTYpY 1 06r1acTb NPUMEHEHNS YYryHOB.
29. AnoOMUHWIA, U ero cnnaebl, Knaccudukaumus, MapknpoBka, obnacte NPUMEHEHNS;
30. TuTaH, Maruimm 1 nx cnnasbl;
31. TeopeTnyeckme OCHOBbI CBapKX NIiaBreHneM;
32. Buabl Toka npu cBapke;
33. Cnocobbl 3axuraHus ayru;
34. Knaccudpmkauus BUAOB CBapKy;

©CONO U A WN =

5.1.2.3 UHghopmayuoHHO-MemoduyecKkue u MamepuasnibHO-mexHuU4YecKoe obecrieyeHue npoyecca
eblINnoJIHeHUs1 pe¢hepama
1. MaTepunanbHo-TexHU4eckoe obecneveHne npoLecca BbiNONHeHUs pedepaTta — cM. [Npunoxexue 6.
2. ObecneveHne npouecca BbINOMHEHUsS pedepata y4ebHON, y4ebHO-MeToaNYECKOW NUMTepaTypolt U MHbIMMI
6UbNMoTEYHO-MH(POPMALIMOHHBIMKM  pecypcaMu U cpeacTBamu obecnedeHnss obpasoBaTenbHOro npouecca — CM.
Mpunoxexwne 1, 2, 3.

LUKANA U KPUETEPUUN OLLEHUBAHUA

- OUEeHKa «3aymeHO» BbICTaBnAeTCA, eclhn o6yqa|ou.wu7|09| BbINOMHWUMA pecdpepaTt, CMOr BCECTOPOHHE
PacKpbITb TeOpeTU4eCKoe coaepxXaHmne TeMbl.

- OUEeHKa «He 3a4meHO» BbICTaBNAETCA, eCln o6yqa}ou.u/||7|c;| He BbINONHWUN pedepaT n He cMor
BCECTOPOHHE PAaCKpbITb TEOPETUYECKOE coaepXaHne TeMbl.

5.1.2.4 Tunoebie KOHMPOJIbHbLIE 3a0aHus

TUNoBbLIE KOHTPONbHbIE 3a4aHWUS UMW UHblE MaTepuarbl, HeoGXoAMUMbIE AN OLEHKU 3HaHWUI, YMEHUIA U HaBbIKOB
M (Mnu) onbiTa OEATENbHOCTM, XapaKTEPUYIOLWMX 3Tanbl (POPMUPOBAHUS KOMMETEHUMIA B MPOLIECCE OCBOEHMUS
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o6pasoBaTenbHON NporpaMMbl; METOAMYECKME MaTepuarbl, onpeaenstowme npoueaypbl OLEHUBAHUS 3HAHWUIN, YMEHWUA,
HaBbLIKOB U (MnM) onbiTa AEATENbHOCTW, XapakTepusylwme aTtanbl (hOPMUPOBAHMS KOMMETEHUMI NpeacTaBlieHbl B
MpunoxeHnn 9 «PoHA OLIEHOYHBIX CPEACTB NO ANCUMMIMHE (NOSTHAs BEPCUSN )».

5.1.3 MNepeyveHb 3apaHni ANA KOHTPOJbLHbLIX paboT
obyyarowmxca 3ao4Hon hopmbl 06yUYeHUsI

BOMPOCbI K KOHTPONbHbIOW PABOTE Ne 1

1. BbluepTuTe guarpammy COCTOSIHUSI CUCTEMbl CBUMHEL, — orioBo. OnuwinTe B3avMOAENCTBME KOMMOHEHTOB B
XKUOKOM U TBEPAOM COCTOSIHUSX. YKaXKWUTE CTPYKTYpHblE COCTaBMsiiOLME BO BCEX 0OnacTsax AuarpaMMbl COCTOSIHMSI.
Onpepennte KONMYECTBEHHOE COOTHOLLEHME a3 U NX XUMWYECKUI COCTaB B CepefvHe TeMnepaTypHOro MHTepsarna
nepBunyHON kpuctannusauum cnnaesa ¢ 10 % Sn.

2. BbluepTuTe pamarpaMMy COCTOSHUS CUCTEMbI  aniOMUHUA — repMmanuid. Onuwmnte B3anMOLEeNncTBue
KOMMOHEHTOB B XMAKOM U TBEPOOM COCTOSHUAX. YKaXuUTe CTPYKTYpHble COCTaBnsloLwmne BO Bcex ob6nactsx guarpaMmmbl
cocTosiHna. Onpegennte KOMMYECTBEHHOE COOTHOLLEHME (ha3 U UX XMMUYECKMI COCTaB B CepeavHe TemrnepaTypHOro
WHTEpBana nepeuMYHON kpucTannusaumm cnnaea ¢ 10 % Ge.

3. BbluepTuTe guarpammy COCTOSIHUSI CUCTEMbI antOMUHUIA — KpeMHUA. OnuwuMTe B3aumMoaencTsme KOMNOHEHTOB
B >KMOKOM M TBEPAOM COCTOSIHUAX. YKaXWUTe CTPYKTYPHbIE COCTaBnsiolmMe BO BCex obnacTtax guarpaMmmbl COCTOSHUS.
Onpegennte KONMMYECTBEHHOE COOTHOLLEHUE ha3 U UX XMMUYECKMI COCTaB B cepedvHe TemnepaTypHOro MHTepsana
nepBu4HON kpuctannusaumm cnnasa ¢ 10 % Si.

4. BblyepTuTe AMarpaMMy COCTOSIHUSI cucTeMbl Meab — cepebpo. OnuwmnTe B3aumoaencTBME KOMMOHEHTOB B
XUOKOM U TBEPAOM COCTOSIHUSIX. YKaXuUTe CTPYKTYpHble COCTaBnswlmMe BO BCex obnactsx guarpaMMbl COCTOSIHUS.
Onpepenute KONMYECTBEHHOE COOTHOLLEHME ha3 U UX XUMWYECKUI COCTaB B CepeavHe TemnepaTypHOro MHTepBana
nepBuYHON kpucTannusaumm cnnaea ¢ 10 % Ag.

5. BbluepTute gmarpammy COCTOSIHUS CUCTEMbl BUCMYT — cypbma. OnuvwimTe B3aMmMogencTBME KOMMOHEHTOB B
XMOKOM WM TBEPAOM COCTOSIHMAX. YKaXuTe CTPYKTYpHblE COCTaBMsoLME BO BCEX 06nacTsix Avarpammbl COCTOSIHUS.
Onpepenute KONMYECTBEHHOE COOTHOLLEHME ha3 U UX XUMWYECKUI COCTaB B CepeavHe TemnepaTypHOro MHTepBana
nepBuYHON kpucTannusaumm cnnaesa ¢ 10 % Sb.

6. BbluepTute guarpammy COCTOSIHUSI CUCTEMbl Medb — HUKenb. OnuwinMTe B3auMOAENCTBME KOMMOHEHTOB B
XWOKOM N TBEPOOM COCTOSIHUSIX. YKaXWUTE CTPYKTYpHbIE€ COCTaBRsiOWME BO BCeX 0OMacTax AmarpamMMbl COCTOSIHUS.
Onpegenute KONMMYECTBEHHOE COOTHOLLEHUE ha3 U UX XMMUYECKMI COCTaB B CepeauHe TeMnepaTypHOro MHTepsana
nepeu4Hon kpuctannusaumm cnnaea ¢ 10 % Ni.

7. BbluepTute guarpammy COCTOSIHUSI CUCTEMbI KagMui — UMHK. Onuwnte B3auMOOENCTBME KOMMOHEHTOB B
XVOKOM U TBEPOOM COCTOSHUSIX. YKaXWUTE CTPYKTYpPHbIE€ COCTaBMsHOWME BO BCeX 0OMacTax AmarpamMMbl COCTOSIHUS.
Onpepenute KONMYeCTBEHHOE COOTHOLLEHME ha3 U UX XUMWUYECKUI COCTaB B CepefuHe TemrnepaTypHOro MHTepBana
nepBuYHON kpucTannusaumm cnnaea ¢ 10 % Zn.

8. BbluepTuTe guarpammy COCTOSIHUSI CUCTEMbI aniOMUHUA — Medb. OnuwnTe B3auMoAeNCTBME KOMMOHEHTOB B
XMOKOM WM TBEPAOM COCTOSIHMAX. YKaXWTe CTPYKTYpHble COCTaBMsoLME BO BCEX 06nacTsix AvarpamMMbl COCTOSIHUS.
Onpepenute KONMYECTBEHHOE COOTHOLLEHME ha3 M UX XUMUYECKUI COCTaB B CepedvHe TemnepaTypHOro MHTepBana
nepBrYHOM kpucTannusaumm cnnasa ¢ 10 % Cu.

9.BbluepTuTe Anarpammy COCTOSIHUSI CUCTEMbI CBUHEL, — cypbMa. Onuwute B3aMMogencTBMe KOMMOHEHTOB B
XUOKOM 1 TBEPAOM COCTOSIHUAX. YKaXWUTE CTPYKTYPHbIE COCTaBMisOWME BO BCEX OOnacTaAx guarpaMmbl COCTOSHUS.
Onpepenute KONMMYECTBEHHOE COOTHOLLUEHUE ha3 U MX XUMUYECKUI COCTaB B CepeduHe TemnepaTypHOro uHTepsana
nepBMYHON kpucTannusaumm cnnaea ¢ 10 % Sb.

10. BbluepTuTe Amnarpammy COCTOSIHUSA CUCTEMbI ONOBO — UMHK. Onuwnte B3auMOOENCTBUE KOMMOHEHTOB B
XWOKOM U TBEPOOM COCTOSIHUSIX. YKaXWUTE CTPYKTYPHbIE COCTaBMSAOLWME BO BCeX 00MacTax Auvarpammbl COCTOSHUS.
Onpepenute KONMYECTBEHHOE COOTHOLLEHME a3 U UX XMMWUYECKUIA COCTaB B CepeauHe TemrepaTypHOro MHTepeana
nepBrYHOM KpucTannuaaumm cnnasa ¢ 10 % Zn.

11. N306pasnTe aMarpammy COCTOSIHWSA CMiaBOB CUCTEMbI Me[b — HUKENb, MOCTPONTE KPUBYH OXNaXaeHns ans
cnnaea ¢ 25 % Ni 1 npoaHanuanpyiTe ee ¢ NPUMEHEHNEM NpaBuna gas.

12. N306pa3nTe aMarpammy COCTOSIHUS CNIaBOB CUCTEMbI Me[lb — HUKENb, MOCTPONTE KPUBYIO OXMaXAeHUs Ans
cnnaea ¢ 40 % Ni 1 npoBeaunte aHanus.

13. M306pa3nte pguarpamMMmy COCTOSIHMSA CMfaBOB CcUCTEMbl Megb — Hukenb. OnpegenuTte coctaB w
KONMMYeCcTBEHHOE COOTHoLeHMe das crnnaea ¢ 30 % Ni npu Temnepatype 1200 °C.

18



14. N306pa3nTe guarpammy COCTOSIHUSI CMNaBOB CUCTEMbI CBUHEL, — cypbMa. [ocTponTe KpUBYH OXNaxaeHust
cnnasa ¢ 50 % Sb n npoaranuanpyinTe ee ¢ NpUMeHeHneM npasuna gas.

15. N3o6pa3uTe AOmarpammy COCTOSIHUMSI CNaBoB CUCTEMbI CBUHeL, — cypbma. Onpegenute coctaB W
KONMYeCcTBEHHOE COOTHOLLEeHMe a3 cnnasa ¢ 60 % Sb npu Temnepatype 350 °C.

16. N306pasnTe gnarpaMmmy COCTOSHUSA CNNaBoOB CUCTEMbI antOMUHUA — Mefb, NOCTPONTE KPUBYIO OXMNaXOeHWs
ans cnnaea ¢ 4 % Cu v npoaHanuanpynte ee ¢ NnpUMMeHeHnem npasuna das.

17. N3obpasnuTe pgmarpamMmy COCTOSIHMS CNNaBOB CUCTEMblI anlOMUHUA — KPEMHWIA, MOCTPOWTE KPUBYIO
oxnaxgeHus ans cnnaea ¢ 8 % Si n npoaHanuaupyiTe ee c NpUMeHeHMeM npasuna ¢as.

18. BbluepTute puarpamMmy COCTOSIHUMA >Kene3o-ueMeHTUT. Onuwmnte ¢asoBble NpeBpaLLeHUs U MOCTPONTe
KPVBYIO OXxnaxpaeHus B uHTepBane Temnepatyp ot 1600 go 0°C (c npwmeHenHuem npaBuna ¢as) Ans chnaea,
cogepxauwero 0,16% C. pna 3apgaHHoro cnnaea npu TemnepaType 1515°C. Onpepmenutb coctaB a3, TO ecTb
NpoLEeHTHOE coepxaHue yrnepoaa B dasax; KonmyecTBEHHOE COOTHOLIEeHNe das.

19. Ncnonb3ys avarpammy COCTOSIHUW, XKerne3o-LeMEeHTUT W y4uUTbIBas NpeBpalleHnsi, Npoucxosiine B ctanm
Y8 npu nonHoW 3akarnke M HU3KOM OTMyCKe, YKaXuTe TemnepaTtypy 3akanku, OXnaxaalowylo cpedy v Temnepartypy
oTtnycka. Onuwunte dasosble NpeBpalleHus, Npoucxoasiiye B CTanu Mpu 3akanke u Hu3kom otnycke. lNpusegute
3HaveHune TBEpAOCTY CTanu, Nocne Kaxaoro Buaa repmoobpaboTkn. OnuwimTe AaHHY0 MapKy cTanu.

20. BbluepTuTe guarpaMmmy COCTOSIHUIA Xenes3o-ueMeHTUT. OnuwuTe ¢ha3oBble NpeBpalleHus U NoCcTpouTe
KpVBYIO HarpeBaHus B uHTepBane TemnepaTtyp ot 0 go 1600 °C (c npumeHeHuem npasuna ¢as) ans cnnasea,
copepxalero 0,3% C. BbibepuTe onsa 3agaHHoro cnnaea nobylo TemnepaTtypy Mexay NMMHUSMU NUKBUMAYC U conuayc.
OnpepenuTb cocTtaB ¢has, To eCcTb NPOLEHTHOE codepXKaHue yrnepoaa B hasax; Konm4ecTBEHHOE COOTHOLLEHMe has.

21. Wcnonb3yst aMarpammy COCTOSIHUW, XKere3o-LeMEHTUT U y4uUTbIBas NpeBpaLLeHnsi, NPOMCXOAsLINE B cTanm
70 npv NOMHON 3akarnke U cpefHeM OTMYCKe, YKaXuTe TemnepaTtypy 3akarnku, OXnaxgarlLllylo cpedy M TemnepaTtypy
cpegHero otnycka. [NpvBeguTe MexaHWYeckue CBOWCTBA CTanu Mnocne kaxaoro Buaa TepmoobpaboTtku. Onuwwnte
OaHHYy0 MapKy cTanu.

22. BbluepTuTe guarpaMmy COCTOSIHUIA kenes3o-ueMeHTUT. OnuwuTe ¢as3oBble NpeBpalleHus U NocTpouTe
KpuBYIO oxrnaxgeHus B uHTepsane temnepatyp oT 1600 go O °C (c npumeHeHneMm npaswna as) Ang cnnasa,
cogepxatiero 0,5% C. [ins 3agaHHoro cnnaea npu Temnepatype 1475°C onpegenutb coctaB ¢as, TO eCTb NPOLIEHTHOE
cofepxaHwve yrnepoga B asax; KonnmyecTBeHHOe COoTHoLLeHne das.

23. Acnonb3yst avarpammy COCTOSIHUW, XKere3o-LUeMEeHTUT U y4uTbiBas NpeBpalleHnsi, Npomcxoasiime B ctanm
40 npv nepekpmcTannM3aumMoHHOM OTXUIe yKaxunTe TemnepaTypy Harpesa u ycnosusi oxnaxgeHus. Onuwnte dasoBblie
npeBpaLLeHns, NpoucxoasLimMe B cTanu npu omkure. [NprvBeanTe xapakTepUCTUKN U3MEHEHNSI MEXaHUYECKNX CBOWCTB.
OnvwmnTe AaHHyl Mapky cTanu.

24. BbluepTuTe guarpamMmy COCTOSIHUMA >Kene3o-ueMeHTUT. Onuwmnte ¢asoBble NpeBpaLleHUst U MNOCTPONTe
KpUBYIO HarpeBaHuWsi B uWHTepBane Ttemnepatyp oT 0 pgo 1600°C (c npumeHeHuem npaBun ¢a3) Ans cnnaea,
cogepxalwero 0,8% C. [Ona 3agaHHOro cnnaea onpefenuTe MpoOLEHTHOE coAepxaHwe yrnepoga B dasax npu
Temnepatype 700°C.

25. Wcnonb3ys gmarpammy COCTOSIHMI Xene3o0-LeMEHTUT U yunTbiBas nNpeBpalleHuns, npomcxogdwme B ctanm 45
npyv HOpManu3auun, ykaxute TemnepaTypy HarpeBa u ycrnoBus oxnaxgeHus. OnuwuTe ¢has3oBble npeBpalleHus,
npoucxogsiuvMe B cTanv npyu Hopmanu3auvMoHHOM oTxure. [NpvBeanTe XapakTepUCTUKM MEeXaHU4eCKMX CBOWCTB cTanwu
nocne TepmoobpaboTki. OnuwnTe A4aHHYHO MapKy cTtanu.

26. BbluepTuTe guarpaMmy COCTOSIHUIA Xenes3o-ueMeHTUT. OnuwuTe ¢as3oBble NpeBpalleHuss M MNoCTpouTe
KpVBYIO OXxNnaxaeHwss B wHTepBane TemnepaTtyp ot 1600 go 0°C (¢ npuvmeHeHuem npasun as) ond cnnasa,
cogepxawero 1,0% C. [Ons 3agaHHOro cnnaBa onpedenuTe MNPOLEHTHOE codepxaHue yrnepoda B dasax;
KONMYEeCTBEHHOE COOTHOLLEHME has.

27. Wcnonb3yst anarpaMMy COCTOSIHWIA Xene30-LEMEHTUT U y4uTbiBas MpeBPALLEHUs, NPOUCXOAsLLME B CTanu
Y10 npu HEMONHON 3aKanke U HU3KOM OTMYCKe, YKaXuUTe TemnepaTtypy 3akasnku npu HU3kom otnycke. Onuwmnte dasoBble
npeBpaLlleHns, npovcxoasiine B cTanum B npoueccax Tepmoobpabotok. OnuwmTe MapKy cTanu ¢ npuBegeHuem
3HayYeHUs1 TBEPAOCTM MOCNe KaXkaoro Buaa TepMoobpaboTku.

28. BbluepTute guarpamMmy COCTOSIHUM >Kene3o-ueMeHTUT. Onuwwnte ¢asoBble NpeBpalleHus U MOCTPonTe
KPVBYIO HarpeBaHuwsi B uWHTepBane Ttemnepatyp oT 0 pgo 1600°C (c npvmMeHeHuem npaBun ¢a3) Ans cnnasea,
cogepxawero 1,8% C. Ona 3agaHHoro cnraBa npu TemnepaType 1350°C onpeaenuTe NpPOLEHTHOE COAepXXaHue
yrnepoga B asax; Konm4eCTBEHHOe COOTHOLeHue has.
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29. Wcnonb3ysi guarpammy COCTOSIHWI Xene3o-UeMEHTUT U y4nTbiBas NpeBpaLleHus, npoucxoasiume B ctanu 50
npwv NOMHOW 3aKasike U BbICOKOM OTMYCKE, YKaXuUTe TeMrepaTypy 3akasku, OXnaxaatoLlyto cpefy, CKOPOCTb OXNaxaeHus!
M TemnepaTtypy HarpeBa npu BbICOKOM oTnycke. Onuwmte ¢pa3oBble NpeBpalleHus, Npoucxoasine B CTanu B
npoueccax TepmoobpaboTtok. NpuBeanTte 3HadeHns TBepAOCTU CTanu nocrne TepmoobpaboTkun. OnuwnTe gaHHY0 Mapky
cranu.

30. BbluepTute guarpammy COCTOSIHUM >keneso-ueMeHTUT. Onuwnte dasoBble NpeBpalleHns U nocTpounTe
KPVBYIO OXnaxpaeHus B uHTepBane Temnepatyp ot 1600 go 0°C (c npwmeHeHuem npaBuna ¢as) Ans chnaea,
copepxauero 1,5% C. [ina 3agaHHOro crnnaea onpeaenute NpoLEHTHOE coaepXaHue yrnepoga B hasax, Konm4ecTBo
aycTeHuTa n obbem xuakon dasbl npu Temnepatype 1400°C.

31. Wcnonb3ya pguarpamMmy COCTOSIHUIA Keneso-LUeMEHTUT W yunTbiBad npeBpalleHns B cTtanum 85 npwu
HOpManusauuu, YyKaxuTe TemnepaTypy HarpeBa W ycnoBus oxnaxaeHus. OnuwmTe has3oBble nNpeBpalleHus,
npoucxogsiliye B CTanu npu HOpPManu3auuoHHOM OTXUre C MpUBEAEHUEM MeXaHWYeCKMX CBOMCTB. OnuwimTe Mapky
cranu.

32. BbluepTuTe guarpaMmmy COCTOSIHUIA Xenes3o-ueMeHTUT. OnuwuTe ¢as3oBble NpeBpalleHus U NocTpouTe
KpVBYIO HarpeBaHus B uHTepBane TemnepaTyp oT 0 go 1600°C (¢ npumeHeHuem npasuna ¢as) And cnnasea,
cogepxauiero 2% C. [ins 3agaHHOro cnnaea onpegenute NpoueHTHoe COoAepXaHue yrnepoga B hasax, KonmyecTso
aycteHuTa 1 06beMm xunakon casel npu Temnepatype 1300°C.

33. Wicnonb3ys Amarpammy COCTOSIHUMA Kerne3o-UeMEHTUT U y4uuTbiBas npesBpaweHusa B ctanu 20 npu
PEKPUCTANNN3aLNOHHOM OTXUre, YKaXuTe TemnepaTypy HarpeBa W ycnosus oxnaxgaeHus. Onuwurte dasoBble
npeBpaLLeHns, NMPONCXOAALME B CTanM U U3MEHEHME CBOWCTB ee npu TepmoobpaboTke, a Takke ONUINTE OaHHYHo
MapKy cTanwu.

34. BbluepTuTe guarpamMmy COCTOSIHUMA >Kene3o-ueMeHTUT. Onuwmnte dasoBble NpPeBpaLLeHUs U MOCTPOUTe
KPVBYIO OXnaxaeHus B uHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHuem npaBuna ¢as) Ans chnasa,
copepxauero 2,3 % C. Ons 3agaHHoro cnnaea npu Temnepatype 1200°C onpepenute MpoOLEHTHOE coaepXaHue
yrnepoga B pa3ax, Konm4yecTBeHHOE COOTHOLLEHUE has.

35. Wicnonb3ys AOuarpammy COCTOSIHUMA KEne30-LUeMEHTUT U YYuTbiBas MpeBpalleHusi, npoucxogswine B
3aKanieHHOW CTanu CO CTPYKTYPOM MapTEHCUT M OCTaTOYHbIA ayCTEHWUT MPU HU3KOM, CPeOHEM U BbICOKOM OTMyCke,
YKaXXUTe Temnepartypy HarpeBa Mpu pasHbiXx Buaax oTnycka. OnuwmuTe ¢as3oBble npeBpalleHusl, npoucxoasuive B
3akarneHHoW cTanu Npu HA3KOM, CPeAHEM U BbICOKOM OTMYCKe, a Takke M3MEHEeHNe MeXaHUYeCKNX CBONCTB.

36. BbluepTute guarpammy COCTOSIHUM >kenes3o-uemeHTUT. Onuwwnte ¢asoBble NpeBpalleHns U MoCcTpouTe
KpVBYIO HarpeBaHus B uWHTepBane Ttemnepatyp oT O go 1600°C (c npvMeHeHuem npaswuna as) ans cnnaea
copepxaluero 2,5 % C. Beilbepute anst 3agaHHoro cnnaea nobyto TemnepaTtypy Mexay NMHUSIMU NMKBUZYC U conuayc.
Onpepenute coctaB a3, TO eCTb MPOLIEHTHOE COAEepXaHue yrnepoaa B dpasax; KoNMMYeCTBEHHOE COOTHOLLEHUE (has.

37. Wcnonb3ysi guarpamMmmy COCTOSIHUI XKene3o-LeEMEHTUT 1 YYnTbiBas NpeBpalleHnsi, Npoucxoasiume B ctanum Y8
npu cdeponamsnpylolleM OTXUre, YKaxuTe TemnepaTypy HarpeBa M ycroBusi oxnaxaeHus. OnuwuTte dasoBble
npespaLLeHns, npoucxoasiume B ctanu npu omkure. OnuwmTe ctanb Y8 ¢ npuBeAeHNEM XapakTEPUCTUK MEXaHUYECKNX
CBOWICTB nocne TepmoobpaboTku.

38. BbluepTute guarpamMmy COCTOSIHUM >Kene3o-ueMeHTUT. Onuwwnte ¢asoBble NpeBpalleHnss U MOoCTpouTe
KpVBYIO OxnaxaeHus B wuHTepsane Temnepatyp ot 1600 go 0°C (¢ npumeHeHnem npaBuna ¢as) Ansg cnnaea
copgepxawero 3 % C. Ona 3agaHHOro cnnaea oOnpegenute npoUeHTHOe codepxaHue yrnepoda B dasax npu
Temnepatype 1000°C.

39. Yrnepoauctble ctanu 35 1 Y8 nocne 3akanku 1 HA3KOro oTrnycka nmetoT TBepaocTe: nepsas HRC 50, sTopas
HRC 60. Ncnonb3ys guarpaMmy COCTOSIHUI XXene3o-LUeMEHTUT U y4uTbiBas npeBpalleHusi, npoucxogsiume B cransx
onuwmnTe hasoBble NPEBPALLEHNS N 0OBACHUTE NOYEeMy CTarnb Mapku Y8 umeeT GonbLuyto TBEpAOCTb, YeM cTanb 35.

40. BbluepTuTe guarpammy COCTOSIHUIA >xeneso-uemeHTUT. Onuwute ¢as3oBble NPEBPALLEHUs U NOCTPONTE
KpVBYIO HarpeBaHus B WHTepBane TemnepaTyp ot 0 go 1600°C (c npumeHeHuem npaBuna ca3) Ans cnnaea,
cogepxawero 3,5 % C. Ona sagaHHoro cnnasa npu TemnepaType 1150°C, onpegenuTte coctaB a3, TO ecTb
NpoLEeHTHOE cofepxaHue yrnepoaa B dasax; KonmyecTBEHHOE COOTHOLLEHNE has.

41. MNocne 3akanku yrnepogucToi CTanu CO CKOPOCTbIO OXJTAXOEHWUs! BbILE KPUTUYECKOM, Obina nonyyeHa
CTPYKTypa, cocTosiwasa n3 depputa n mapteHcura. lpoBegnte Ha AnarpaMme COCTOSIHUI XKene3o-LUeMeHTUT OpAMHaTy,
COOTBETCTBYIOLLYIO COCTaBy 3a4aHHOWN CTanu, yKaXute NpUHATYIO B JAHHOM Criydae TemnepaTtypy Harpesa nof 3akanky
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n onuwute hasoBble NPeBpaLLEHNsi, KOTOPbIE COBEpPLUANUCL B CTanu Npu Harpeee U oxnaxzaeHun. Kak HasbiBaeTcst
Takow BuUA, 3akankn?

42. BbluepTuTe guarpammy COCTOSHUM >keneso-uemMeHTUT. Onuwnte asoBble NpeBpalleHns n MnocTpounTe
KpUBYIO OxnaxaeHus B uHTepane Temnepatyp ot 1600 go 0°C (c npwmeHeHuem npasuna as) Ans cnnasa,
copepxatlero 4 % C. Boibepute ana sagaHHoro cnnasa nobyto Temnepatypy Mexay NMHUSMU NUKBUAYC U conuayc.
Onpegenute coctaBs a3, TO eCTb NPOLEHTHOE coaepXaHue yrnepoaa B pa3ax; KOnmyeCcTBEHHOE COOTHOLLEeHME dasax;
KONMMYECTBEHHOE COOTHOLLEHME has.

43. N3penve w13 cpegHeyrnepooucTon ctanu nocrne OTnycka MMeeT TBepAoCTb 0Ooree HU3Kylo, 4YeMm
npeaycCMOTPEHO TEXHONOMMYECKNMIY YCMOBUAMW. YeM BbI3BaH 3TOT AedEKT, U Kak MOXHO ero ucnpasutb?

44. BbluepTuTe guarpamMmy COCTOSIHUMA >Kenes3o-uemMeHTUT. Onuwnte dasoBble NpeBpaLLeHnss U MOCTPONTe
KpVBYIO HarpeBaHus B uHTepBane TemnepaTyp oT 0 go 1600°C (c npvmeHeHuem npaBwuna ¢as) Ansd chnasa,
cogepxawero 4,3 % C. Ona 3agaHHOro cnnaBa oOnpefenute MpOLEHTHOe cofepxaHue yrnepoda B hasax npwu
Temnepatype 1147°C.

45. Pexylumn MHCTpYMeHT n3 ctanu Y11 6bin neperpeT npu 3akanke. Yem BpefeH neperpeB M Kak MOXHO
MCnpaBuTb 3TOT AedekT, a TakkKe oNUWNTE AaHHYK0 MapKy CcTanu.

46. BbluepTute guarpammy COCTOSIHUM >keneso-uemeHTUT. Onuwmnte asoBble NpeBpalleHns U nocTpouTe
KpVBYIO OxnaxpaeHus B uHTepBane Temnepatyp ot 1600 go 0°C (c npwvmeHeHuem npasuna ¢as) Ans cnnasa,
copgepxawero 5 % C. Ona 3agaHHOro cnnasa onpegenute MNPOLEHTHOe codepxaHvwe yrnepoga B dasax npu
Temnepatype 1000°C.

47. CpeAHeyrnepoancTyto cTanb, HarpeTylo 40 ONTMManbHOW TeMnepaTypbl, OXNa)xaanu co CKOPOCTbO, MEHbLLE
KPUTUYECKOWM CKOPOCTM 3akanku. MNpu 3ToM nonyvyeHa TBEPAOCTb HUXE, YEM NPEeayCMOTPEHO TEXHUYECKMMU YCIIOBUSIMU.
Yem BbI3BaH 3TOT AeEKT U KaK MOXHO €ro UcnpaBuTb?

48. BbluepTuTe guarpamMmy COCTOSIHUMA >Kene3o-ueMeHTUT. Onuwnte dasoBble NpeBpaLLeHnss U MNOCTPONTe
KPVBYIO OXnaxaeHus B uHTepBane Temnepatyp oT 1600 go 0°C (c npwmeHeHuem npaBuna ¢as) Ans chnasa,
copgepxawero 6 % C. Ona 3agaHHOro cnnasa onpegenute MNpPOLEHTHOe codepxaHve yrnepoga B dasax npu
Temnepatype 800°C.

49. WectepHn u3 ctann 45 3akaneHbl: nepeas 750°C, BTopasa - 850°C. Wcnonb3ya avarpammy COCTOSIHWN
XKeneso-LUeMeHTUT U yuYnTbiBas NpeBpalieHns B CTanu Npu 3akanke WU HU3KOM OTnycke, onuwnte Bce ¢as3oBble
npespaLleHns n 06bACHUTE, Kakas U3 3TUX LWecTepeH umeeT Bonee BbICOKY TBEPAOCTb U NydlUmMe IKCnyaTaunoHHbIe
CBOWCTBA.

50. BbluepTute OmarpamMmy COCTOSIHUIA >Kene3o-ueMeHTUT. Onuwmnte ¢asoBble NpeBpalleHUst U MOCTPONTE
KPVBYIO HarpeBaHusi B uHTepBane TemnepaTyp oT 0 go 1600°C (c npvmeHeHuem npaswuna ¢as) ans cnnaea,
copepxallero 6,5 % C. Beilbepute anst 3agaHHoro cnnaea nobyko TemnepaTtypy Mexay NMHUSIMU NMKBUAYC U conuayc.
Onpepenute coctaB a3, TO eCTb MPOLIEHTHOE COAEepXaHne yrnepoaa B dpasax; KONIMYeCTBEHHOE COOTHOLLEHME (has.

51. BbluepTute guarpammy M3oTepMUYECKOro NpeBpaLleHnst aycTeHnTa Ans ctanu Y8, HaHecuTe Ha Hee KpUBYIO
pexvma Tepmuyeckon obpaboTku, obecneumBatoweri nonydeHue TteeppocTu HB1600. YkaxuTe kak 3TOT pexum
HasbIBaeTCs 1 onvwimTe hasoBble NpeBpaLleHns, NPoMCXoaaLmne B CTanm.

52. BbluepTuTe gmarpamMmy COCTOSIHUIA xerne3o-uemMeHTUT. Onuwunte as3oBble NpeBpalleHUs U MNoCcTponTe
KpVBYIO HarpeBaHus B uHTepBane TemnepaTyp oT 0 go 1600°C (¢ npvmeHeHuem npaBuna ¢as) And cnnaea,
cogepxaulero 4,8 % C. [Ins 3agaHHOro cnnaea onpegennte NpPoOUEHTHOE COAepKaHue yrnepoda B hasax, KonmyecTso
LemMeHTUTa 1 06bem Xnakon dasbl Npu TemnepaType nexallen Mexay TMHUAMN NMKBUAYC 1 conuayc.

53. BbluepTute gnarpammy n3oTepMUYEcKOro npeBpalleHns aycTeHuTa Ang cranu Y8, HaHecuTe Ha Hee KpUBYIO
pexvma Tepmudeckon obpaboTku, obecneumBatowlein nonydveHme TtBepgocT HRC55. YkaxuTte, kak 3TOT pexuMm
HasblBaeTCs, M onuLIMTE ha3oBble NpeEBpPALLEHMS], MPOUCXOASILLNE B CTANN.

BOMPOCbI K KOHTPOJIbHBbIOW PABOTE Ne 2

BapuaHT Ne 1

1. Oetanu mawuH 13 ctanu 40 3akaneHbl: ogHWU - ¢ Temnepatypbl 760 °C, gpyrve - ¢ TemnepaTypbl
840 °C. YkaxuTe npaBUIbHbIN PEXUM 3aKanku, UCMoMb3ys anarpaMmmMy xeneso-LueMeHTUT. Kakue us gaHHbIx
Jetanen umeloT Bonee BbICOKYID TBEPAOCTb M fyyllne 3KChnnyaTauuoHHble xapaktepuctuku. MNMpeanoxute
BMA OTNyCcKa NPUMEHUMbIN 418 AaHHOW CTanw.
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2. Ins n3roToBneHust paga getanen camorneTta BblibpaH cnnae [116. Onuwute coctaB cnnasa, Pexum
YNpoYHALWEeNn Tepmudecko 06paboTkm M nomydaemyo  MUKPOCTPYKTypy. Onuwute npoueccsl,
npoTekatoLme npu TepmoobpaboTke.

3. [Ins nayyeHusa pexylimx CBOMCTB MHCTPyMeHTa u3 ctanu P12 HasHaunTb TEPMUYECKYHD U XUMUKO-
TepMuyeckyto 0bpaboTky. [latb obocHoBaHMe nocnegHen obpaboTke. OnuWwMTE TEXHONOrMi 00paboTky,
MapKy CTanuW, U MWUKPOCTPYKTYPY WHCTpyMeHTa. [lpuBeauTe 3HayeHune TBEpAOCTW WHCTPYMeHTa nocre
0bpaboTok.

4. [Ina n3roToBneHusi NpyxuHbl BblibpaHa ctans 60C2XPA. Pacwundpyrite mapky ctanu, obbscHUTe
BMUSIHNE NErnpylowmx SfeMEHTOB W OnNuwnTe BNuUsiHMe o6paboTku. [MNpuBeguTe XapaKTEpPUCTUKM
MeXaHWYECKMX CBOWCTB CTasM.

BapuaHT Ne 2

1. MNpwn npoBeneHun Tepmudeckon obpaboTkm Bana, U3roTOBMEHHOIO M3 ctanu 45, 6bina BbiNONHEHa
3akanka c¢ 760 °C. lMpaBunbHo nu Gbina BbibpaHa TemnepaTtypa 3akanku? OBGOCHYUTE CBOe peLleHue.
KakoBa cTpykTypa Bana nocrne gaHHOW TepMOoOpaboTKu.

2. [Ins M3roToBneHMs1 MOCTOSHHbLIX MarHuToB umcnonb3yetcss cnnae KOHOK40T8A: a) pacwudpynte
COCTaB U onpegenuTe, K Kakown rpynne OTHOCUTLCHA AaHHbIN CMfaB Mo Ha3HayeHuto; 6) obbsAcHWUTe BRMsHME
nerMpoBaHnsi Ha CBOWCTBA CMNMlaBa; B) YKaXWTe OCHOBHble CBOWCTBa W TpeboBaHus, npeabsBAsemble K
cnnasy.

3. [lns1 n3roToBneHus Aetanen nyteMm rnyboKowm BbITSXKKM MpuMeHsieTcs naTtyHb J190. Pacwudpyite
COCTaB, Ha3HaybTe PEXUM MNPOMEXYTOYHOW TepMuyeckor oB6paboTkn, NPpUMEHSEMON MexXay OTAeNbHbIMU
onepauunamu BbITSKKM. OBOCHYNTE BbIOPaHHbI PEXMM U NPUBEANTE MEXAHUYECKME CBONCTBA Crnnasa.

4. Ins yny4ylleHnsa pexyLmx CBOMCTB UHCTPYMeHTa n3 ctann P18 HasHauuTb TEPMUYECKYIO N XUMUKO-
TepMmuyeckyto obpabotky. [1ns obocHoBaHua nocrnegHen 06paboTku onucaTb TEXHOMOrMIO npoLecca, Mapky
cTanv u MUKpPOCTPYKTYpY. MNpuBeante 3HadeHne TBEPAOCTU UHCTPYMEHTA nocrie o6paboTok.

BapuaHT Ne 3

1. MeTumkm 13 ctanu ¥Y10A 3akaneHbl: ogHu - ¢ Temnepatypbl 760 °C, gpyrue - ¢ TemnepaTypbl 840 °C.
Mcnonb3yss guarpammy >Xeneso-LUeMEHTUT, YKaXuTe MpaBuibHbIA pexuMm 3akanku. Kakon u3 aTux
WHCTPYMEHTOB OyadeT umeTb 6Gonee BbICOKYIO TBEPAOCTb U M3HOCOCTOWMKOCTb, @ COOTBETCTBEHHO Iydyllune
3KCMITyaTauMOHHbIE XapakKTEePUCTMKN, NPEANnoXnTe BUA OTMyCKa AN AaHHOW CTanwm.

2. [insa obLwmBKM camorneToB ncnonb3yetcs cnnae BT6. [NpuBeante XmMn4eckuii COCTaB CnnaBa, PeXum
YMPOYHAOLWEN TepMM4eckon obpaboTkM u nofnydyaemyr npyv 3TOM CTpykTypy. Onuwwute mnpoueccsl,
npoTeKawLme nNpu Tepmuyeckorn obpaboTke.

3. KoneHyaTble Banbl oTnuBalT M3 4yryHa mapku BY70-3. Pacwwudpynte mapky u onuwute
nony4yeHue.

4, [ns wn3rotoBrneHus getanu BblOpaH cnnae [116. pacwudpynte ero coctaB, OMULUUTE KaKUM
cnocobom Npon3BoANTCS YNPOYHEHME CMaBa N YKaXKUTE XapaKTePUCTUKN MEXaHUYECKNX CBOWCTB.

BapuaHT Ne 4

1. O6bACHMUTE NPUYUHBI BO3HMKHOBEHUS HAMpPsKEHUN Npu 3akanke. Kakne gedekTbl MOryT BO3HUKHYTb
npu aTom? Kaknm ob6pazom MOXHO NpedoTBpaTuTb o6pasoBaHme 3aKarioYHbIX TPELMH?

2. Ona wunsrotoBneHus petanen, nNpuMeEHsAeMbiXx B CYAOCTpoeHuMu, BblbpaH cnnaB BpAMu10-2: a)
pacwndpynTe CocTaB M ONpedennTe, K Kakow rpynne OTHOCUTCS AaHHbIM chfae; 0) yKaXuTe OCHOBHble
cBovicTBa 1 TpeboBaHus, NpeabsiBNSEMbIE K CNaBy.

3. Ha n3genusix ua crann 35XMHKOA TpebyeTca nony4mTb NOBEPXHOCTHLIN CIOW BbICOKOW TBEPLOCTMU.
O6ocHynTe BbIOOpP MeToAa XMMUKO-TepMmudeckon obpaboTtku. Onuwwimte TexHomnoruw o06paboTkn, Mapky
cTanu v CTpyKTypy nsgenumn nocne obpaboTku.

4. Ins narotoBneHus peccop BbibpaHa ctanb 70C3. Pacwudpyiite ee cocTtas, ykaxuTe rpynny cranu
MO HasHayeHWo, OnuINTE BMWUSHWE NeruMpylowero 9rnemMeHTa W MexaHudeckMe CBOWCTBa nocne
TepMmuyeckon obpaboTku.
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BapuaHT Ne 5

1. B npouecce ropsayern KOBKW CTanbHag geTanb XPYynko paspylimnacb. B yem Bo3MOXHasd npuydmHa
pa3pyLweHua? Kak npegoteBpatuTb 3TOT BMA Opaka?

2. B kauecTBe MaTepuana anst U3rotoeneHnss memopaH BbibpaH cnnae bpb2: a) pacwndpyiite coctas
N onpegennte, K Kakow rpynne OTHOCUTCS AaHHbIM chfaB; 0) Ha3HaybTe TEpPMUYEcKyrd oOpaboTky; B)
onuwINTE MUKPOCTPYKTYPY M CBONCTBA Cnasa.

3. B kauecTBe maTepmana Ol OTBETCTBEHHbLIX MOALUUMHMKOB CKOMbXeHus BbiOpaH cnna BpC30.
Pacwndpynte coctas, ykaxuTe OCHOBHble CBOWCTBa M TpeboBaHus, npeabsBhseMble K crnnasam 3ToWn
rpynneil.

4. Ha kynaykax u3 crtanu 10 TpebyeTca nony4yuMTb MOBEPXHOCTHLIA CIION BbICOKOW TBEPAOCTM.
O6ocHynTe BbIGOp MeToAa XMMUKO-TepMmudeckor obpabotku. OnuiimTe TexHOonorui o6paboTkn, MapKy
cTanu v CTpyKTypy nsgenumn nocne obpaboTku.

BapuaHT Ne 6

1. OnuwurTe MexaHn3Mbl 6EMHUTHOrO npeBpalleHuss. CpaBHUTE MUKPOCTPYKTYPY BEPXHEro U HUXHEro
GEeNHNTOB.

2. [ina n3roToBneHus getanen B aBuacTpoeHun ucnonb3yetca cnnae MJ15: a) pacwmndpyiite coctas
cnnaea; 6) ykaxuTe cnoco® W3roToBfEeHWs AeTaned W3 [OaHHOro ChnnaBa; B) YKaXUTE BO3MOXHYHO
TepMoobpaboTKy; ) ONULLINTE MEXaHUYECKMe CBOMCTBA ChilaBa.

3. [lns n3rotoBneHnss MeTYMKOB BbibpaHa ctanb P9. Pacwmndpynte mapky, ykaxuTe rpynny ctanu no
HasHa4YeHuo, oNULNTE BNNSTHUE NErVPYIOLLLEro 3fIeMeHTa U CBOMCTBA MHCTPYMEHTA.

4. B kadecTBe MaTepuana Ans Bknagbllen OTBETCTBEHHbLIX NMOALUMMHUKOB CKOSbXEHUS BblIOpaH crnnas
B83. Pacwudpyinte coctas, onuLLIMTE MUKPOCTPYKTYPY U YKaXKUTE OCHOBHble TpeboBaHus, npeabsaBngemble
kK 6abbutam.

BapuaHT Ne 7

1. CtanbHOM pblyar y 3KcKaBaTopa Cnomarics B MOPO3Hyl norogy. B uem moxeT ObiTb npuymHa
NONoOMKn?

2. KpaTko wn3noxute OCHOBbl TEPMMYECKON OOpaboTKM anioMMHMEBBLIX CMNMABOB B MPUMEHEHMU K
NPOMBILLIIEHHOMY CMNIaBy OHOPantoMuH. YKaXuTe COCTaB YNpPOYHSOWKX das, 06pasyoLwmxcs Npy cTapeHum
aropaniomuHa. CpaBHuTe pesynbTaTtbl, Nofy4aemble Mocfie eCTECTBEHHONO M WUCKYCCTBEHHOIO CTapeHus,
OTMETVB NPeuMyLLeCTBa U HeJOCTaTKN KaxKaon N3 aTux obpaboTok.

3. Ha 3ybuatbix konecax m3 crtanu 15Xd TpebyeTca nony4mMTb MNOBEPXHOCTHLIN CITON BbICOKOW
TBEepaocTu. OBoCHyMTE BLIGOP METOOA XMMUKO-TEPMUYECKON 06paboTkn. OnuwmnTe TeXHONOrm obpaboTku,
MapKy CTanu v MUKPOCTPYKTYpY. [MpmBecTn 3Ha4YeHns TBepaoCTy n3genui nocre obpaboTku.

4. Ona nsroToeneHus wrtamnosB BbibpaHa ctanb SOXHM. Pacwudpyinte ee coctas, ykaxute rpynny
CTanuM NO Ha3HaYeHWIo, OMULUNTE BMMSIHWE TNErupyloLlero anemMeHTa M MexaHudeckMe CBOWCTBa Mocre
TepMumyeckon obpaboTku.

BapuaHT Ne 8

1. Crtanb 60 nopgepranacb 3akanke ¢ Temnepatypbl 760 °C u 840 °C. Onuwwute npeBpalleHus,
npovcxogsine npu AaHHbIX pexuMax 3akanku. YKaxuTe, Kakme obpasyroTcs CTPYKTYpbl, U 0ObsCHUTE
MPUYUHBI NMOJTYYEHUsT STUX CTPYKTYp. Kakol pexmm 3akanku cnegyeT NPUMMEHUTb K JaHHOW cTtanm? Kakowm
BWA OTMyCKa criefyeT pekOMeHAoBaTh A1 NOJTyYeHNs BbICOKUX YNPYTNX XapaKTepUCTUK?

2. [Ona wunsrotoBneHus paetanen, noflydaemblx rnyboKow LITamnoBKon, BbiOpaH cnnae J170: a)
paclwndpynTe COCTaB U YKaXXUTe MeXaHU4eckne CBONCTRa; 6) onpeaenuTe, K Kakow rpyrnne OTHOCUTBLCS.

3. [Ina otnuBok crnoxHor dopmbl mcnonbdyeTtcs 6poH3a Bp010d1. YkaxuTe cocTaB TEPMUYECKYHD
06paboTKy ANs CHATUSE BHYTPEHHUX HanpshkeHnn. OnuwinTe BrMsiHWE NEernpyoLwmx 31eMEHTOB, CTPYKTYPY U
CBOWCTBa cnnasa.

4. Ha wectepHu n3 crann 12XH3A TtpebyeTcs nony4mMTb MOBEPXHOCTHbLIA COW BbICOKOW TBEPAOCTU.
[ante obocHoBaHMe BbIOOpa MeToAa XUMUKO-TEPMUYECKON 0BpaboTku, ONULLIMTE ero TEXHOMOrn, Mapky
cTanu U MUKPOCTPYKTYpY. MNpuBecTn sHayeHns TBepAOCTU n3genuin nocne obpaboTku.

BapuaHT Ne 9
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1. B pesynbTate Tepmuyeckon 00OpabOTKM HEKOTOpble AeTanu MalluH AOMMKHbl MMETb TBepablv
N3HOCOYCTOMYMBLIA MOBEPXHOCTHbIA CIOW NMpu Bs3KOW cepaueBuHe. Kako oOpaboTKoM MOXHO AOCTUYb
AaHHoro pesynbTtata? Onuwute gaHHyto ob6paboTky.

2. HasHaybTe Mapky anioMuMHMEBOW OPOH3bl OJ11 U3rOTOBMEHUS MENKMX OTBETCTBEHHLIX AeTanen,
Hanpumep BTYNOK: a) pacwndpynTe COCTaB WM yKaXuTe MexaHudeckue CBOMCTBa cnnaea; 6) onuwwute
CTPYKTYpPY CMnaBa 1 BO3MOXHYH TEPMUYECKY0 00paboTky.

3. [Ina wnsrotoBneHuss BTYNKM BbiOpaH 4yryH KY56-4. Pacwuvdpyinte mMapKky M OnNuwinMTe nosydeHue
YyryHa

4. [Ina n3roToBneHus Us3genuin Ha cTaHkax-aBTomMaTax cnyxut natyHb JIC59-1. Ykaxute cocTas, B
TepMoobpaboTkn Ans nonydeHuss Tpebyembix CBOWCTB B MNPyTKax M OOBACHUTE MNPUYUHBI MOMYYEHUS
XOpoLLen NOBEPXHOCTM AeTanu nocrne MexaHmyeckon obpaboTku.

BapuaHT Ne 10

1. Onuwunrte, B 4YeM 3aKnYaeTCd HuU3KOTeMnepaTypHas TepMmomexaHudeckas obpaboTka
KOHCTPYKUMOHHOM cTann. OObACHWTE C MO3NUMM TEOpUM AWUCIOKaUWUA, NMoYemy 3TOT NpoLecC MpPUBOAUT K
MOMyYeHWI0 BbICOKOM MPOYHOCTM cTanu. Kakumn npevmyliectBaMmu M Hegoctatkamy obnagaeTt BapuaHT
HU3KOTEMMNEPATYpPHON TEpPMOMEXaHUYeCKkon o06paboTkM MO CpaBHEHMIO C  BbICOKOTEMMNEpPATypHOW
TepMoMexaHunyeckon obpaboTkon?

2. [1na n3rotoBneHnsi HEKOTOPbLIX AeTanen ABuUratensi BHYyTPEHHEro cropaHus BbibpaH cnnae AK4: a)
pacwundpyinTe cocTaB U1 yKaxuTte cnocod n3rotoBneHus getanen ua 3Toro cnnaea; 6) onmwmTe BO3MOXHYIO
TepMuyeckylo 06paboTky; B) NpuBeamTe MexaHudeckne CBOMCTBa JaHHOro cnnasa.

3. Ha wramnoBom uHcTpymeHTe u3 ctann 12XH2 tpebyetca nony4ymTb NOBEPXHOCTHbLIA CMOW BbICOKOM
TBepaoctu. [ante obocHoBaHuMe BbIOOpa MeToda XWMUKO-TepMmudeckor obpaboTku, onuwute ero
TEXHOMOruo, Mapky ctanu u MUKPOCTPYKTYpY. [puBecTn 3HayeHns TBepAOCTU n3genuin nocne obpaboTku.

4. Ina n3rotoBneHus raek BolbpaHa ctanb A12. Pacwmdpyite ee cocTta, yKaxute rpynny cranu no
Ha3HayeHuIo.

BapuaHT Ne 11

1. CywHocTb M 0COBEHHOCTM MapTEHCUTHOrO npeBpalleHns. [Mpupoga TBEpAOCTU WM XPYNKOCTU
MapTeHcuTa B cTanu. Kak BnusieT cogepkaHue yrnepoga Ha CBOWCTBA 3akaneHHoro cnnaea?

2. B KOHCTpyKUUSAX aBMaLMOHHBIX PEaKTUBHbIX ABUraternemn Ans M3roToBNEHUsT NIONATOK KoOMMpeccopa
BblOpaH cnnae BT14: a) npuBeante XMMUYECKUIA COCTaB CMNiiaBa U YKaXXUTE MeXaHW4Yeckne CBOWCTBA; 0)
onpenenuTe, K Kakow rpynne OTHOCUTBLCA AaHHbIN CMaB; B) ONULLIMTE PEXUM BO3MOXHOW TEPMOOBPaboTku U
nony4aemyo npu 3Tom cTpykTypy. Onuwnte npoLecchl, NpoTekatowmue npyu TepMmyeckon obpadoTke.

3. [Ina uW3roToBnEHUsI MOCTOSIHHbIX MarHUTOB BblOpaH crnnaB HOH14[K25A. Ykaxute XuMUYECKUiA
cocTaB, TepmoobpaboTKy 1 CBOMCTBA Crnrasa.

4. [1ns NoBbILLIEHWS KOPPO3UOHHOW CTOMKOCTU BONTOB M3 YrnepoaucTon cTanu HasHaunTb BUA XUMUKO-
Tepmuyeckon obpaboTtku. OBOCHyWTEe BbIGOP, ONULLINTE TEXHOMOTMI WU MUKPOCTPYKTYPY U3Oenun nocre
obpaboTku.

BapuaHT Ne 12

1. MukpoaHanusom obHapyXeHO KpyrnHOe 3epHO Y OTnyLleHHon ctanu. Kak oHO noBnusaeT Ha CBOWCTBaA
ctanum? B yem Bo3amoxHas npuumnHa? Kak nsbexartb a1oro? Kak ncnpaeutb CTPYKTYpy? B Kkakmx ctansix aTo
BCTpevaeTca? Kakve n3 nepeymcrnieHHbIX cTanen He CKMOHHbI K aToMy Opaky: 40X, 40XH, 45, 30XM, 40,
40XI'C, 40XHMA (obocHyiTe cBoe peLueHune)?

2. [na wsrotoBneHunss petanen camorneTta BblbpaH cnnaB AMu2: a) pacwudpynte coctaB W
onpegenuTe, K Kakow rpynne OTHOCUTBCA OaHHbIW chnae; 6) onuwmTe cnocob ynpoYHEHUs 3TOro crnnasa U
00 BACHMTE NPUPOAY YNPOYHEHNS.

3. Ons wmnsrotoBneHua 6onToB BbibpaHa >xaponpoyHas ctanb 25X1M®. Paclwumdppynte ee cocTtas,
YK&XWUTe rpynny CcTanu no HasHayeHuo, ONuLLIUTE BrUSHUE NErnpylolmMx 3NEMEHTOB U XapaKTepuUCTUKU
MeXaHMUYEeCKNX CBOWNCTB.

4. Ins n3roToBneHusa getanen MeToaoM LUTamMnoBKM BbibpaH TutaHoBow cnnas BT5. YkaxuTte cocTtas,
TepMoobpaboTKy, onuLLuTe Cnae 1 ero CBONCTBA.

BapuaHT Ne 13
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1. CpaBHWTE BNMsIHUE HOPManNu3auMu 1 ynydweHns Ha CTPYKTYPY U CBOWCTBa cTanu. B yem nmpuymHa
pasnmyns MexaHM4YeCcKMX CBOMNCTB NOMy4yaeMbIX MPU 3TOM CTPYKTYp?

2. [1ns M3roToBneHMs KOHAEHCaATOPHbIX TPyD, NCMOMb3yeMbiX B MOPCKOM CyAOCTPOeHuW, BbibpaH cnias
J1062-1: a) pacwmdpynTe CoCTaB U ONpeaennTe, K Kakow rpynne OTHOCUTLCS AaHHbIM crnas; ) onuwimnTe
CTPYKTYPY U CBOWCTBa CMNilaBa; B) YKaXXMTe OCHOBHble CBOMCTBA 1 TpeboBaHus, NpeabsBnsieMble K cnnasam
3TON rpynnbl.

BapuaHT Ne 14

1. Kakon tepmunyeckon obpaboTKom M y KakMX YYyryHOB MOXHO MOBbICUTb MPOYHOCTb, TBEPAOCTb U
NNacTUYHOCTL? Kak yMEHbLUNTL NIMTENHbIE HANPSPKEHUS B CIIOXHBIX YYTYHHbIX KOHCTPYKUUSAX?

2. CpaBHUTE BInMsSIHME OTNyCka YrrnepoauCcTOM CcTanM W CTapeHust AlopanioMmHa Ha CBOMWCTBA
3aKaneHHoro crnnasa.

3. Ha u3penusix cpegHeyrnepogucTbiX NErMpoBaHHbIX CTanen, YNpOYHEHHbIX TEpMOMEXaHWYECKON
06paboTKoi, gocTuraeTcs Bbicokasi NPOYHOCTL (08<2400 MIla) npyu gocTtaTovyHOM 3anace NnacTUYHOCTU U
BsiskocTu. OBGOCHynTe BbLIOOP MeToga 00paboTKWM, OMULLMTE €ro TEXHONOTMIO W OOBACHUTE NPUYMHY
MOBbILUEHUS MEXaHNYECKUX CBOWCTB CTanw.

4. [Ina n3roTtoBreHus 3ybyaTbiX KONec NPUMEHSETCA MEPrUTHbLIN Cepbil MOANMULMPOBAHHBLIN YyryH
CY35. O6bscHMTE HasHaA4YeHMEe W TEXHOMOIMI MOAUMULMPOBAHUSA 4YYryHa. YKaXUTe XapakTepUCTUKM
MeXaHWYEeCKMX CBONCTB YyryHa 1 CTPYKTYpY.

BapuaHT N2 15

1. HapucyinTte cxemaTtumyeckne CTPYKTYpbl 3akanku (MapTeHcuTa, TpoocTuTa, copbuta) n O4HOMMEHHbIE
CTPYKTYpbl OTNyCKa (MapTeHCcuUTa oTnycka, TpoocTuTa OTnycka, copbuta otnycka). O6bacHUTe pasnuyune umx
MeXaHMUYEeCKNX CBOWNCTB.

2. [Ona wnsrotoBneHuss pagmatopHbix Tpybok BbiBpaH cnnas J190: a) pacwudpynte coctas wu
onpefenuTe, K Kakon rpynne OTHOCUTLCA OaHHbIA cnnas; 6) onuwmute CTPYKTypy Chnnaea; B) npuBeauTe
XapakTepUCTUKN MeXaHNYEeCKUX CBONCTB Cnrasa.

3. [na n3rotoBneHus BTYNoK BbibpaHa antomMuHueBasi 6poH3a BpAS5. Ykaxute XuMMu4eckun coctas u
oxapakTtepusyinte cnnas. [NpuBeguTe xapakTepuCcTUKM MexaHU4YeCckux CBOMCTB chfaBa.

4. Ha usgenuax cpegHeyrnepoamcTbiX fermpoBaHHbIX cTanen, YNPOYHEHHbIX TepMOMeXaHW4ecKom
0bpaboTkon, JocTUraeTcs BbiCOKas NPOYHOCTb (08<2800 MIla) npy gocTaToyHOM 3anace NracTUYHOCTU U
BsiskocTu. OBGoOCHynTe BbLIOOP MeToga 006paboTKWM, OMULLMTE €ro TEXHONOTMIO U OOBACHUTE NPUYMHY
MOBbILUEHUS MEXaHNYECKUX CBOWCTB CTanw.

BapuaHT N2 16

1. OnuwmTe as3oTupoBaHMe CTanen, ykaxute TemnepaTtypbl, MpPuM KOTOPbIX MNPOU3BOAMTCS MpoLecc
NMPOYHOCTHOrO a30TMPOBAHUS, WCMOMb3ys AuMarpaMMmy COCTOSIHUS >Kerne3o0-as3oT, O0bsAcHUTe, noyemy
a30TUpOBaHWe He npousBoauTcs Npu Temnepatype Hwke 500 °C u Bbiwe 700 °C. HazoBuTe Mapku ctanemn,
NPUMEHSIEMbIX ANs1 a30TUPOBAHWS U OMULUUTE MOMHbIA LUK UX TEPMUYECKON U XUMMUKO-TEPMUYECKOWN
obpaboTku.

2. Ins u3roTtoBreHusa psiga geTtanemn, UCnonb3yembiX B CyaoCTpoeHun, BblbpaH cnnas bpKMuy3-1: a)
pacwndpynTe CoCTaB M OnpenenuTe, K Kakon rpynmne OTHOCUMTBLCS AaHHbIM cnna.; ©) yKaXkunte OCHOBHbIE
cBowicTBa 1 TpeboBaHus, NpeabsaBnseMble K CrniiaBam 3TOM rpynnbl.

3. [lnst usrotoBneHus pesua BbidopaH crnnae BK2. PaclumdgpyiTe ero coctas, ykaxuTe rpynny cniaea no
Ha3Ha4YeHuto.

4., [na wW3roTtoBneHus wu3genun wtamnoBkon BbiOpaHa natyHb J170.Pacwndpynte mapky wu
oxapakTepusynte cnnaB. OBOCHyMTe TepMOOOpPaboTKy, OMULLMTE CTPYKTYPY U 3HAYEHME MeXaHU4YeCKux
CBOWCTB cnnasa.

BapuaHT Ne 17

1. Ban, nsrotoeneHHsln u3 ctanu 35, nocne nposefeHUs TepmMoobpaboTku No npaBUnNbHbIM peXMMam
obnapgaet HepocTaToyHOM nNpoyYHOCTLIO. Kak nogobpaTb NOAXOOAWYI0 MapKy W pexumbl  ee
TepMoobpaboTkn? OBOCHYINTE CBOE peLLeHue.

2. Ana n3rotoBneHusa getanen npocton KoHdpurypaumu, paboTtarowmx npu yaapHbix Harpyskax, BbibpaH
cnnas JIMu58-2: a) pacwudpyinte coctaB U onpeaenuTe K Kakow rpynne OTHOCUTbLCA OaHHbIA chnas; 6)
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onuWwNTE CTPYKTYpy ChnnaBa; B) OOBACHMTE Has3HadeHue mervpylLwmx 3MeMeHTOB; ) npuBegute
XapaKTepUCTUKN MEXaHNYECKNX CBOWCTB.

3. Ha cranbHbIx nsgenusax Tpebyetca nonyyuntb okanumHocTonkocTb Ao 850-900°C. Ob6ocHyiTe BbIOOP
MeTona audy3noHHOM MeTannmsaumm, ONULLIMTE ero TEXHOSOMMIO 1 CBOMCTBA CTanu nocrie obpaboTku.

4. Ctanb 10X14IN14H4T" pekomeHOoOBaHa kak 3aMeHUTeNb Hepxxaetowlen ctanm 12X18H10T. Ykaxute
COCTaB, rpynny cTanM Mo HasHayeHuto, OObSACHWTE BBEOEHWE MEerupyrLwmx 3M1EMEHTOB M MOYEeMy OHa
pekoMeHZOBaHa Kak 3aMeHuUTeNb?

BapuaHT Ne 18

1. B yem 3akniovaeTcs obpaboTka cTanm XonoagoM M B Kakux YCIIOBUSIX OHa NpUMeHseTca?

2. [Ona oBLIMBKM HEKOTOPLIX 3MEMEHTOB KOHCTPYKUMW camoneToB ucnonb3dyeTtca cnnas MA11: a)
pacwndpynTe cocTaB u onpenenuTe, K Kakom rpynne OTHOCUTLCA AaHHbIN cnnas; ©) onuwnte CTPYKTypy U
€ro MexaHuyeckmne xapakTepucTuku.

3. Ona wusrotoBneHua npyxuH BblbpaHa 6Gepunnuesas 6poH3a bpb2. Pacwwndpynite mapky u
oxapaktepusynte cnnas. OBOcCHyTe TepmMoobpaboTKky, ONULLIMTE CTPYKTYPY U 3HAYEHUEe MexaHU4YecKux
CBOWCTB cnnasa.

4, Ha cranbHbiX u3genuax TpebyeTcss MNonyyYnTb YCTOMYMBOCTH MPOTMB Tra3oBOM  KOPPO3uu
(okanuHocTorkocTb) Ao 800°C. O6ocHynTe BblIGOp MeToga ANEY3MOHHOW MeTannu3auun, ONuULLINTE ero
TEXHOMOrMI0 1 CBONCTBA cTanu nocne obpaboTku.

BapuaHT N2 19

1. B ctanu coctaBa: 0,86 % C, 4,2 % Cr, 6,2 % W, 1,8 % V n 5,2 % Mo nocne 3akanku octanocb MHOIO
aycTteHuTa. HasoBuTe mapky ctanu. Kak BNnsieT ocTaTouHbIM ayCTEHUT Ha ee CcBoMCTBa? YTo Hago caenathb,
4YTO 6bl M36ABUTBLCS OT OCTATOYHOIO aycTeHuTa?

2. [ns wusrotoBneHus psga getanen, paboTalowmx Mpyv NOBbIWEHHbIX TemnepaTtypax (300°C) c
BbICOKUMM BMOpPALMOHHBIMU Harpy3kamu (geTtanu grosenska, Kpbina, CUCTEMbl yNpaBrneHus camoreToM n
ap.), ucnonb3yetca cnnas AJl19: a) pacwwndpynte cocTtaB cnnasa M YyKaxuTe crnocobd u3roToBneHus
JeTtanen u3 faHHoro cnnaea; 6) ykaxxuTe OCHOBHble CBOWCTBA U TpeboBaHuA, NpeabsBnsemMble K Cnnasy; B)
onuwnTe NpUpoay ynpoYHEHUs Npyu MOaNULMPOBaHNN.

3. [Ons pgetanew, MCNbITbIBAOLWMX BbICOKUE LIMKITMYECKME Harpy3ku, BbIOpaH BbICOKOMPOYHbIA YYryH.
Onuwunte nony4veHue, CTPYKTypy M OCHOBHbIE €r0 CBONCTBA.

4. [ng nonyyeHua usgenuin LwTamnoBkon BbibpaHa 6poH3a BbpOL4-3. Pacwudpynte mapky wu
oxapakTepusynte cnnaB. OBOCHyMTe TepMOOOpPabOoTKy, OMULLMTE CTPYKTYPY U 3HAYEHUE MeXaHU4YeCKux
CBOWCTB cnnasea.

BapwuaHT Ne 20

1. [Ans n3roToBNEHUS KOHCTPYKL MK, M3rOTOBIIEHME KOTOPOM TpeByeT CBapKM 1 CIIOXHON rMbKn, BbibDpaHa
ctanb 10kn: a) pacwmdpynTe XMMUYECKUIA COCTaB U OMpeaenunTe, K Kakon rpynne OTHOCUTLCA AaHHas cTarnb
Nno HasHayeHuto; 6) Ha3HaubTe pexum TepmMuyeckon obpaboTku, NnpuBeguTe ero NnoapodHoe 06OCHOBaAHNUE;
B) OMULIMTE CTPYKTYpy M CBOWCTBA CTanuM mnocrne Tepmudeckon obpaboTtku. [Noaobepute BapuaHTbl
BO3MOXHOW 3aMeHbl JaHHOW cTanm.

2. MNMopbepute MeagHO-HUKENEBBIA CNaB Ans U3roTOBMEHUS NPOBOAOB, TEH304aTYMKOB, 06MnajdaroLLmx
BbICOKMM COMPOTUBIIEHUEM: a) paclumdpynTe coctas; 6) onuiuMTe MUKPOCTPYKTYPY Cnnasa; B) yKaxute
OCHOBHbIe CBOWCTBa U TpeboBaHus, NpeabsBnNaemMble K Crnasy.

3. B cTpyktype ctanu Y12 nocne 3akanku mmeetca okono 30% ocTtaTtoyHoro aycteHuTa. Onuwwnte
MapKy cTanu, o6bACHUTE MPUUYUHY ITOrO SBMEHUA M Kakon oBpaboTKOM MOXHO YCTPaHWTb OCTaTOYHbIN
aycTeHuT?

4. Cranb 10X17H13M2T pekomeHOoOBaHa Kak 3aMeHUTENb XPOMOHWKENEBOW KOPPO3MOHHO-CTOMKON
cTanu. YKaxuTe COCTaB, rpynny CcTanu Mo Ha3HayeHuio U OObACHUTE pOfb Kaxdoro nervpyloLlero
aneMeHTa.
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BapuaHT Ne 21

1. BbluepTute gnarpammy n3oTepmMmyeckoro npeBpalleHnss aycteHnTa anga cranu Y8, HaHecuTe Ha Hee
KpUBbIE pexuma CTyrneH4YaTon MU M30TepMmyeckon 3akanok. OnuwuTe CyWHOCTb NpeBpalleHni 1 Kakas
CTPYKTYpa Nony4yntcs npu aTom. B uem otnmumne obblvHOM 3akarnku oT AaHHbIX 06paboTok?

2. lNopbepute nerkui cnnae Ansl M3roTOBfIEHMS OOLUMBKM CaMOSIETOB: a) paclundpynTte coctaB U
onpegenuTe, K Kakow rpynne OTHOCMTBCS AaHHbIA Chna.; 6) yKaxuTe OCHOBHble CBOWCTBa M TpeboBaHwus,
npegbsiBNAeMble K CNaBy.

3. OnuwmnTe marHuToMarkme matepuansl (anscndep, TEXHUYECKN YACTOE XKeneso). YKaxute nx cocras,
CBOWICTBa 1 06nacTb NPUMEHEHMUS.

4. Ha wspgenusx mn3 crtanu 47Pl1 TpebyeTca nonyyuTb MOBEPXHOCTHbIA CIIOW BbICOKOW TBEpPOOCTMU.
O6ocHynTte BbIOOP MeToda TepMmyeckon o6paboTKu, onuMTE ero TEXHOMNOrMw, Mapky ctanm n ee
CTPYKTYpY nocne obpaboTku.

BapuaHT Ne 22

1. B npouecce TepMmmnyeckon obpaboTku cTanm MOryT BO3HMKaTb pas3nMYHoro poga gedektol. Kakve us
3TMX OedeKkTOB NpuUCYLLM YINepoanCcTbiM, a KakMe - nermpoBaHHbIM ctanam? Kak cnegyet BecTu 3akanky
Jetanun u3 CpegHeyrnepoaucTon cranm, 4YTobbl YMEHbLINTb BEPOSITHOCTb KOPODBMEHMS U 3akanouHbIX
TPELUnH?

2. Topbepute MeOHO-HMKENEBbLIA CMMaB [Ofsi M3rOTOBMEHMS MOCYAbl: a) pacluMdpynTe COCTaB MU
onpegenuTe K KakoW rpynne OTHOCMTBCS AaHHbIA cnnaB; 6) yKaxuTe OCHOBHble CBOMCTBa M TpeboBaHwus,
npeabaBnsgemMble K cnrasy.

3. Ons wn3rotoBneHus geTtanen, UCNbITbIBAOWMX AMHAMUYECKME W CTaTMdeckue Harpysku, BblbpaH
eppuTHBIN KOBKMIA YyryH mapkm K437-12. Pacwudpyinte mapky yyryHa. Onuwinte npouecc omkura JyryHa
C yKasaHuem pa3oBbIX NpeBpaLleHNin, MPOUCXOOALLNX B HEM.

4. OnuwnTe MarHUTOMArKUN MaTepuan nepmannon. YKaxure coctaB, CBOMCTBA, MapKMPOBKY U o6racTb
NpUMEHEHMS.

BapuaHT Ne 23

1. BbibpaTb cTanb ANs W3roTOBMEHWUs AN W3rOTOBIIEHWS KOXYXOB drekTpoasuratenerd MeTogom
rnybokon BbITSHKKM. OnuWWTE WCXOAHYK CTPYKTYPY W MEXaHW4YecKne CBOWCTBA, Has3HaybTe pPEeXUM
BO3MOXXHOW TepMMYECKON 00paboTKK, ONMINTE MUKPOCTPYKTYPY M CBOMCTBA CTanu nocre TepMoobpaboTku.

2. Mopbepute Mapku NPUNOEB AN N3rOTOBINEHUSA (NpunanBaHns): a) NnacTuHkM u3 BK6 k aepxaBke m
0) BbIBOOOB TPaH3WCTOPOB B paguocxeme. YKaXunTe OpUEHTMPOBOYHO TemnepaTtypy nraBAeHus u
MexaHu4YecKMe CBOWCTBA, a Tak e TpeboBaHus, NpeabsaBrsemMble K 3TUM NpUnosim.

3. Ha wmsgenusax un3 cranu 20X TpebyeTca nonyyYntb NMOBEPXHOCTHLIA CrIOW BbLICOKOW TBEPAOCTU U
n3HococTonkoctn. [ante obocHoBaHMe Bbibopa MeToga XMMUKO-TEpMMYEckor o6paboTku, onuwiunTe ero
TEXHOJOIMI0, MapKy CTanu n ee CTPYKTYpy M3genui nocrne obpaboTku.

4. Ina petanewn, paboTatowmx B criabbiX KOPPO3UMHLIX cpedax, ucnonbdyetcs cranb 20X13. YkaxuTe
COCTaB, OMNpedenuTe rpynny cranu No HasHadeHu, OOBLSACHWTE NpPUYMHY BBEAEHUS XpOMa B CTalb M
YKaXXUTE MEXaHU4YEeCKNe CBOWNCTBA.

BapuaHT Ne 24

1. Mopbepute cTanb ONs U3rOTOBMNEHWS MPYXWHbl. HasHaubTe pexum Tepmudeckon o6paboTku,
ONULINTE CYLLIHOCTb MPOUCXOOAWMX NPeBpaLLeHniA, MUKPOCTPYKTYPY U CBOWCTBA OO U MOCMe TePMUYECKOW
0bpaboTkn. Kakum 06pasom MOXHO MOBLICUTb YCTarIOCTHYH NMPOYHOCTb MPYXXWUHBLI?

2. [ns w3roToBneHns KpbiMbYaTOK BEHTUMATOPOB ANS KOMMPECCOPOB PeakTUBHbIX OBuraTenen
ucnonb3oBaH cnnaB AKG: a) pacluundpyinte cocTaB M OnNpeaennte, K Kakow rpynne OTHOCUTCH AaHHbIN
cnnag; 6) onuwKnTe BO3MOXHYHO YNPOYHSOLWY0 06paboTKy; B) yKaKuTe OCHOBHble CBOWCTBa M TpeboBaHus,
npenbsiBNsieMble K CNnaBy.

3. OnuwuTe 3neKTPOTEXHMYECKYKD CTamnb. YKaxuTe cocTaB, CBOWCTBA, MapkMpoBky u obnactb
NPUMEHEHMS.

4. [Ina n3rotoBneHus BbICOKOHAMNPsXeHHbIX 3ybuyaTbiX Konec BblibpaHa ctanb 18XIT. MNpn obocHoBaHMK
BbIOOpa MapKu cTanu onuLnTe BIUSIHUE NErMPYIOLLMX 311IEMEHTOB U 06paboToK A4S JOCTUXKEHUS YKa3aHHbIX
cBOWCTB. NpuBegMTe MeXaHUYECKNE XapakTEPUCTUKN CBOWCTB CTarw.
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BapuaHT Ne 25

1. Kak n B kakon ctanu MOrfim BO3HUKHYTb Takue CTPYKTYpbl: heppuT + MapTEHCUT; MapTEHCUT OTnycka
+ dpeppuT; TpoocTUT oTnycka? OxapakTepmaynTe KayecTBO Nofy4yaemblX CTPYKTYP.

2. lMopbepute nerkonnaBkui cnnae Aansg nNOAWWMHMKA CKOMBXEHUSA: a) pacwudpynte coctaB w
onpegenuTe, K Kakon rpynne OTHOCUTLCS AaHHbIA cnnas; 6) onvwnTe MUKPOCTPYKTYPY CNIaBa; B) yKaxute
OCHOBHbIe CBOWNCTBa U TpeboBaHus, NpeabsABsieMble K CMaBy.

3. Wnunbkn, ncnbiTbiBalomMe BbICOKME HaNPSKEHUS, M3roToBnsatoT u3 ctanu 40. Pacwundpynite mapky,
onuwinte TepMoobpaboTKy, CTPYKTYpY M CBONCTBA.

4. OnuwuTte MarHuToTBEpAble MaTtepuanbl (anbHUKO, eppuTbl). YKaXuTe KX COCTaB, CBOWCTBA U
obnactb NpUMeHeHus.

BapuaHT Ne 26

1. MNogobpaTtb cTanb ANs U3roTOBNEHWUS NOALWMUMHUKOB KayeHus (LLapukoB, PONIMKOB W Ap. AeTanen).
HasHaubTe Tepmuueckyto 06paboTky, onuwuTe CYLWHOCTb MPOUCXOAALLMX MpU  STOM  SIBNEHUN,
MUKPOCTPYKTYPY M CBONCTBA MOcrie TepMoobpadoTku.

2. B ka4ecTBe MaTepuana ans NoALWUNHUKOB CKONbXeHWs BblOpaH crnnae b83: a) paclwumdpynTe coctas
1 onpegenuTe, K Kakow rpynne no HasHa4YeHuo OTHOCUTBLCH AaHHbIA cnnas; 6) onuwmnTe MUKPOCTPYKTYPY M
CBOWCTBa cnnasa.

3. TpebyeTcss nNpom3BeCTM MOBEPXHOCTHOE YNpovHeHue wusgenun mn3 ctanm 20. HasHaubTe BUA
06paboTkn, oNUINTE TEXHOIOIMIO, MPOUCXOASLLME B HUX NPEBpaLLEHNs, CTPYKTYPY 1 CBOWCTBA.

4. [Ins n3rotoBneHus BanoB KOpobku nepenad BbibpaHa ctanb 25XIM. Pacwudpynte mapky ctanu.
Mpn obocHoBaHMM BbiGOpa Mapku CTanu ONuLLMTE BRMSHWE NErMpylolmx anemeHToB U obpaboTok ans
OOCTUXKEHUs HeoBXoaANMbIX CBONCTB. [1puBeanTe xapakTepucTUKM MexXaHU4YEeCKMX CBOWUCTB CTanwu.

BapuaHT Ne 27

1. O6bsicHUTE BNUsAHME opMbl rPaUTOBbLIX BKITHOYEHU HA MEXaHUYeCckue CBOMCTBa Ceporo, KOBKOro u
BbICOKOMPOYHOro YyryHoB. OnuwinTe nonyyYyeHne KOBKOro YyryHa.

2. lopbepute nerknin npunown: a) paclungpynte cocTtaB; 6) yKaXuMTe OCHOBHble CBOWCTBa W
TpeboBaHus, NpegbsBAseMbIe K CNaBy.

3. OnnwuTe cnnaebl C 0COObIMM TEMSIOBLIMM CBOWCTBaMU (MHBap, 3MMHBApP, MNNATUHUT). YKaxute
COCTaB, CBOWCTBa 1 0611acTb MPUMEHEHUS.

4. [Ina n3roToBrieHnst 3ybyaTbiX KONEeC, UCMbITbIBALWMNX CpedHue Harpysku, BblibpaHa ctanb 40XOPA.
Pacwudpyiite mapky ctanmm n OOBACHUTE BIMSHME JETVPYIOLWUX 3MEMEHTOB npu O0BOCHOBaHMU Mapku
cTanu n onuwuTe BNusiHme obpaboTok. MNpuBegnTe MexaHM4eckue XxapakTepucTUKM CBOMCTB CTanw.

BapuaHT Ne 28

1. lNopbepute cTanb Ans UW3rOTOBMAEHUS XMPYPrMYecKoro MHCTpymeHta. OnuinTe UCXOAHYH0
MUKPOCTPYKTYPY M CBOWCTBA CTanu, HasHaybTe U ODOCHYMTE pexum TepMmuveckonm obpaboTku, onuunte
UMUKPOCTPYKTYPY U CBOWCTBA nocne TepMoobpaboTku.

2. na n3rotoBneHWss MEpPHOW NEeHTbl, He MEHSIoLWEeNn CBOEN ANUHbI NPU U3MEHEHUU TemnepaTypsbl,
BblbpaH cnnas H36 (uHBap): a) pacwmdpynTe COCTaB U ONpedenuTe K Kakon rpynne OTHOCUTCH AaHHbIN
cnnas; 6) onuwnTe BNMSIHNE HUKENS Ha CBOMCTBA CMnasa; B) onulMTe CBOWCTBA AaHHOIO Cnrasa.

3. Ona petanen, paboTtawowux B crabblX KOPPO3MOHHLIX cpefax, ucnonb3dyetcsa crtanb 10X13.
Pacwudpynte ee coctas, onpegenurte rpynny ctanu no HasHavyeHuIo, N yKaXuTe MexaHudYeckue CBOMCTBA
ctanu. KakoBa ponb xpoma B ctanu?

4. OnuwunTe cnnaBbl C BbICOKMM 3IIEKTPUYECKMM COMPOTUBIIEHWEM ANS HarpeBaTeNlbHbIX 3NIEMEHTOB
(dbexpanb, HUXpoM, eppPOHNXPOM). YKaKUTE NX COCTaB, CBOWCTBA M 0611aCcTb NPUMEHEHNS.

BapuaHT Ne 29

1. Mpw npoBeaeHnn Tepmuydeckor obpaboTkn 3ybuna, N3roToBneHHOro u3 ctanu Y7, obina BbiNOSIHEHA
3akanka c¢ 760 °C. lMpaBunbHo nu Gbina BblbpaHa TemnepaTtypa 3akanku? OOGOCHYUTe CBOe peLleHue.
KakoBa cTpykTypa nocrne nposeieHHON TepMoobpaboTKu.
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2. HasHaubTe MapKy anoMUHMEBOrO ChnaBa Ans M3roTOBMIEHUsI AeTarnen, nonyyaemblX NUTbLEM: a)
paclwmdpynTe COCTaB U yKaXkUTe ee MexaHW4Yeckue CBOWCTBA craea; 6) onvwimTe CTPYKTYpy chnasa u
BO3MOXXHYI0 TEPMUYECKY0 0O6paboTKy.

3. llectepHn u3 crtanu 45 3akaneHbl: nepeas 750°C, Btopasa - 850°C. Vcnonb3yss guarpammy
COCTOSIHWI >Kene3o-LUeMEHTUT U YYUTbIBas NPEBPALLEHNS B CTanu Npu 3akanke M HU3KOM OTMYCKe, OnuLinTe
BCce (ha3oBble NMpeBpaLLeHns U 0ObSCHUTE, Kakas U3 3TUX LUecTepeH uMmeeT HGonee BbICOKYO TBEPAOCTb U
nyyLIne sKCnyaTauMoHHbIE CBOMCTBA.

4. CpepgHeyrnepogucTyro cTanb, HarpeTylo 4O ONTMMarnbHOW TeMMepaTypbl, OXMnaxaanu co CKOPOCThIO,
MEHbLUE KPUTUYECKON CKOPOCTM 3akarnku. [py 3TOM nonyvyeHa TBEPOOCTb HWMXKE, YEM NPeAyCMOTPEHO
TEXHUYECKMMU YCNOBUSAMU. YeM BbI3BaH 3TOT AeEKT M Kak MOXHO ero ucnpaBuTb?

LUKANA U KPUTEPUN OLLEHUBAHUA
- OLeHKa «3ay4meHo» BbICTaBMSIETCS, €CNi 0GyYaloLUIACA U3Y4nUn BCE NPELTIOXEHHbIE
BOMPOCbI, 0OPOPMUIT OTYETHLIN MaTepuan B Buie pedepata Ha OCHOBE CAMOCTOSITENBbHOMO U3YYEHHOIO
mMaTepuarna, CMOr BCECTOPOHHE pacKpbiTh TEOPETUYECKOE CoepXKaHe BOMPOCOB, caan paboTy Ha

kacbeapy.
- OLleHKa «He 3a4YmeHO» BbICTaBIIAETCHA, eCln o6yqa+ou.|,m7|c;| M3y4unn ToNbKo 4acCTb U3

npennoXeHHblX BONPOCOB, HEAKKypaTHO odopmun pedepaTt Ha OCHOBE CaMOCTOSITENbHOrO N3y4eHHOro
MaTtepunana, He CMOr BCECTOPOHHE PaCKpbITb TEOpPEeTUYEeCKoe coaepXXaHme Tembl, He caan pa60Ty Ha

Kacbeapy.

5.2 CamocTosAiITeNIbHOE U3Y4YEHUE TeEM

Homep pasgena | Tema B cocTaBe paszena/Bonpoc B cocTaBe TeMbl | PacuyeTHasi TpygoemkocTb, | dopma TekyLiero

AVCUMMIMHBI pasfena, BbIHECEHHbIE HAa CaMOCTOSITENIbHOE Yyac KOHTpONs no Teme
nsyyeHue
1 2 3 4
OyHasa cdopma o6y4eHus
2 cemecTp ®dpoHTanbHas
becepna,
OnpepgeneHve napameTpoB 3NEKTPOHHOE
KpUCTanInyeckon peLueTkn TecTMpoBaHwe
1) TepMuHbI 1 onpefeneHus 2

2) MeTogpbl UCnbiTaHUN

OcHoBBI Teopuun cniaeoB 1 guarpamMmmbl X

COCTOSIHMSA
1) ®a30BbIN cOCTaB CNnaBoB
2) MeToabl NOCTPOEHMST Anarpamm 6
COCTOSIHUSA.

3) Mpasuno ¢as.
4) OBonHble cnnasbl

1 Dedopmauusa metannos. Pusmko-
MeXaHW4YecKne CBOMCTBa MeTanmoB, MeToabl
nx onpegenexHns

1) TeopeTnyeckad n  TexHuUYeckasi

NPOYHOCTb

2) Tnactuyeckasi nedopmaumsi 6
MeTansnos.

3) Haknen, BO3Bpar "
pekpucTannmsauus.

4) XonopgHasa n ropsdas gedopmanms.
5) MexaHu4yeckne cBomnCcTBa.

BnusHue nervpyrowmx anemMeHToB Ha
NONOXEHNe KPUTUYECKUX TOYEK AnarpaMmmbl 6
coctosiHusa Fe — C

1) KOMNOHEHTbl B CUCTEME Xeneso-
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yrnepog.
2) CTpyKTypHbIE cocTaBnsitoLmne
CUCTEMbI XXene3o-yrnepoa.

3) [Ouarpamma COCTOSIHUSI Keneso-
LUEMEHTUT

LiBeTHble meTannbl. Cnnaebl LBETHbIX
MeTansnos.

1) O6osHaueHue.

2) MapkupoBka.

3) [MpumeHeHune

Marika meTannos. lNpumeHeHue.
HasHaueHue.

1) [Mpunowu onsa naviku

2) ®niockl ANs navku

3) TexHonorus narku

4) [locTouHCTBa M HeJoCTaTKU Maiiku

Mpunon. MNMpenmyLiecTsa n HegoOCTaTKN
1) [Mpunown ansa narku
2) T[lpeumyLLecTBO Namnku no
CpaBHEHMIO CO CBAPKOW MeTarsoB.

3 cemecTp

PacueT pexxnmoB pe3aHns UHULLHbIX
onepauumn

TepmomMexaHuyeckas 1 MexaHu4yeckas
cBapka.

1) KoHTakTHas cBapka.

2) XonopgHas cBapka.

3) Csapka TpeHunemM.

4) YnbTpa3BykoBas CcBapka.

5) Csapka B3pbIBOM

6) HnddysmoHHas ceapka.

7) CywHOCTb, CXeMbI MPOLLECCOB

3ao4Has cpopma oby4e

HUA

OnpepeneHne napameTpoB
KpUCTanInyeckon peLueTkn

1) TepmuHbl 1 onpefeneHus
2) MeToabl ucnbiTaHUN

10

OcHoBbI TEOPUY CNNABOB Y AnarpaMmmbl nx
COCTOSIHUSA

1) ®a30BbIN cOCTaB CNnaBoB

2) MeToabl NOCTPOEHUS auarpamm
COCTOSIHUSA.

3) Mpasuno ¢as.

4) OBonHble cnnasbl

10

Oedopmaunsa metannos. dusumko-
MeXaHW4YecKne CBOMCTBa MeTanmoB, MeToabl
ux onpegenexHns
1) TeopeTnyeckad n  TexHuUYeckasi
NPOYHOCTb
2) Tnactuyeckasi nedopmaumsi

MeTasnoBs.

10

®dpoHTanbHas
becepna,
3MEeKTPOHHOEe
TecTMpoBaHve
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3) Haknen, BOo3Bpar "
pekpucTannmsauus.

4) XonopgHasa v ropsivas gedopmaums.

5) MexaHun4eckne CBOIMCTRA.

BrivsHne nervpyoLwmx aneMeHToB Ha 10
NONOXeHNe KPUTUYECKNX TOYEK AMarpaMmbl
coctosiHusa Fe — C
1) KOMMNOHEHTBI B cCUCTEME >Kenes3o-
yrnepog.
2) CTpyKTypHbIE cocTaBnsitoLmne
CUCTEMbI XXene3o-yrrneposa.
3) [varpamma COCTOSIHUS  Xeneso-
LUEMEHTUT

LiBeTHble MeTannbl. Cnnaebl LBETHbIX 10
MeTansnos.
1) O6osHaueHue.
2) MapkupoBka.
3) TlNpumeHeHne

TepmMomMexaHnyeckas 1 MexaHn4yeckas 15
cBapka.

1) KoHTakTHas cBapka.

2) XonopgHas cBapka.

3) Csapka TpeHunemM.

4) ¥YnbTpassyKkoBas cBapka.

5) Csapka B3pblBOM

6) [OuddysnoHHasa ceapka.

7) CywHOCTb, CXeMbI MPOLLECCOB

Marika meTannos. lNpumeHeHue. 10
HasHaueHue.
1) [Mpunowu onsa naviku
2) ®niockl ANs navku

3) TexHonorusa narku

4) [ocTouHCTBa 1 HEJoOCTaTKU MNarku

Mpunon. MNMpenmyLiecTsa n HegoCTaTKN 10
1) [Mpunown ansa narku
2) T[peumyLLecTBO Namnky no
CpaBHEHMIO CO CBAPKOW MeTarsoB.

PacueT pexnmoB pe3aHus UHULLHBIX 10
onepauumn

lMpumeyaHue:
- yyebHasi, yyebHo-MeToaMYEeCKas nuTepaTypa U nHble GbnnMoTevHo-MHOPMaLUMOHHBLIE PECYPChI U cpeacTBa
obecnevyeHns camoCTOATENBHOIO N3y4yeHns Tem — cM. Mpunoxexus 1-4.

LUKANA U KPUTEPUM OLLEHMBAHUA

- OUEeHKa «3a4ymeHo» BbICTaBNAETCA, eClln 06yqa}ou.u/||7|cy| OdI)OpMI/IJ'I OTYETHbIN MaTtepuan B BUAe KOHCNeKTa
Ha OCHOBE CaMOCTOATEJIbHOIo M3y4eHHOro martepuana, CMor BCECTOPOHHE PACKPbITb TeopeTudeCKkoe copepxaHune

TeMbl.
- OUEeHKa «He 3a4meHOo» BbICTaBNAeTCA, eCln o6yqa|ou4vu7|0ﬂ HeakKypaTHO 0bopMuN OTYETHLIN MaTepuan B
BMOe KOHCNeKta Ha OCHOBEe CaMOCTOATEesSIbHONo Wu3y4YeHHOro wmartepuana, He CMOr BCeCTOPOHHE pPacCKpbITb

TeopeTn4yeckoe coagepxaHme TeMbl.
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5.3 CamonoaroToToBKa K ayAUTOPHbLIM 3aHATUSIM
(KpOoMe KOHTPOJIbHbIX 3aHATUN)

3aHaTtui, no
XapakTep OpraHu3zaumoHHas o PacyetHas
KOTOPbIM OOwwun anropuTtm
(cogepxaHue) ocHoBa TPYAOEMKOCTb,
npegycMmoTpeHa CaMOMNOArOTOBKM
CaMonoAroToBKM CaMOMNOArOTOBKM yac
CcamMonoAroToska
OyHas hopma o6y4eHus
1. NoBTOpPEHUe maTepuana 7
MosTOpeHve paHee
JlekunoHHble N3VUEHHOTO N3y4eHHOro Ha npeplgyLwmnx
3aHATUS Y nekuusix, nabopaTopHbIX 1
maTtepuana
NPaKTUYECKNX 3aHATUSIX.
1. VIayyeHne nekunoHHoro 12
martepuana rno Teme
nabopaTopHOro 3aHATUA
2. N3yuyeHune yuebHom
MosTOpeHve paHee
JlabopaTopHble lMnaH nabopaTtopHoro | nuTepaTypbl, HOPMaTUBHBIX

N3y4eHHOoro
3aHATUA 3aHATUA OOKYMEHTOB, MHTEPHEeT-

mMaTepuana
pecypcoB no Teme
nabopaTopHOro 3aHATUS
3. AHanu3 n obobLleHne
M3y4YeHHoro martepuana.

3aoyHas ¢popma obyyeHusi

1. NoBTOpPEHUEe maTepuana 7
MosTOpeHve paHee
JlekunoHHble N3VUEHHOTO M3y4eHHOro Ha npeplgyLwmnx
3aHATUS Y nekuusix, nabopaTopHbIX 1
maTepuana
NPaKTUYECKNX 3aHATUSIX.

1. VIayyeHne nekunoHHoro 20
MaTepuarna no teme
nabopaTopHOro 3aHsATUs
2. N3yuyeHune yuebHoM
MoBTOpEHUE paHee
JlTabopaTopHble N3VUEHHOTO MnaH nabopaTopHoro | nuTepaTypbl, HOPMATUBHBLIX
3aHATUA Y 3aHATUA [OKYMEHTOB, UHTEPHET-
MaTepuana
pecypcoB Mo Teme
nabopaTopHOro 3aHATUA
3. AHanu3 n obobLleHne
M3y4YeHHOro MaTepmana.

LUKANA U KPUTEPUN OLEHUBAHUA

- OUEeHKa «3aymeHO» BbICTaBNndAeTCcd, eclun o6yqa}ou.u/||7|cy| B KOHLUe na6opaTopHoro nnn npaxkTn4yeckoro
3aHATUA OTBETUJ1 Ha BOMPOCHlI U CMOI BCECTOPOHHE pPacCKpbITb TeOpeTUn4eCKoe coaepXXaHmne TeMbl.

- OUEeHKa «He 3a4YmeHO» BbICTaBnAaAeTcd, ecnm o6yqa|ou4vu7|0ﬂ B KOHLUEe na6opaTopHoro nnn npakTn4yeckoro
3aHATUA HE OTBETUIT HA BOMPOCbHlI U HEe CMOI pacKpblTb TeopeTn4eckoe codepXaHne TeMbl.

5.4 CamonogroTtoBKa U yyactue
B KOHTPOJIbHO-OLIEHOYHbIX Y4€OHbIX MeponpuaTusix (paborax) NpPoBoANUMbIX B paMKax TeKyLUero
KOHTPOJISi OCBOEHUA AUCLMNIINHDI

HanmeHoBaHue Oxsar CopepxaTtenbHas xapakTepucTuka PacueTHas
OLEHOYHOro CpeacTBa oby4atoLmxcs (TemaTtunyeckas HanpaBneHHOCTb) TPYOOEMKOCTb, Yac
1 2 3 4
OyHasa ¢opma obyyeHus
CobecenoBaHue 100 % Gecepna npenogasatens ¢ obyyatowmmest no 2
N3y4YeHoW Teme B KOHLe nabopaTopHoro
3aHATUSA
Tect 100 % no pesynbTtatam u3yveHus pasgena Ne 1-12 4
Pedepar " 100 % no pasgenam gucumnnuiel Ne 1, 2, 3 2
3MNeKTPOHHas
npeseHTaums
3ao4yHasa chopma obyyeHus
CobecenoBaHue 100 % Gecepna npenogasatens ¢ obyyatowmmest no 2
N3y4YeHOoW Teme B KOHLe nabopaTopHoro
3aHATUSA
Tect 100 % no pesynbTtatam usyveHus pasgena Ne 1-12 6
Pedepar " 100 % no pasgenam gucumnnuiel Ne 1, 2, 3 2
npeseHTaums
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6 MPOMEXYTOYHAA ATTECTALIUA OBYHAIOLLUXCA 5
MO PE3YJIbTATAM U3YYEHUA YYEBHOU OAUCLINNITIUHDI

6.1 HopmaTtBHas 6a3a npoBegeHus
NPOMEXYTOYHOW aTTecTauum obyyarowmxcs no pesynbTataM U3y4eHUsi AUCLMUNIIVHBI

1) penctytollee «MONOXEHWE O TEKYLLEM KOHTPOJiE YCMEBaeMOCTU, MPOMEXYTOYHOW aTTecTauun obyyarolmxcs Mo
nporpamMMamM BbicLIero o6pasoBaHusl - GakanaBpuaT, crieumanuTeT, MarucTpatypa U cpefHero npodeccroHanbHOro

obpasoBanus B Pr60Y BO Omckuin FAY»

6.2. OCHOBHble XapaKTepUCTUKN

npome)KyTquoﬁ aTrecTauyumum 06yqa|ou.mxc;| no nToram nsyyvyeHumda gucunniinHbl

Uenb
NMPOMEXYTOYHOM aTTecTauunm -

YCTaHOBIIEHNE YPOBHS OCTUXKEHMUS KaXXabiM oby4vatommcs Luenemn
00y4yeHus No AaHHOW ANCUUMITUHE, U3TTOXEHHbIX B M.2.2 HAacTosILLEN
nporpamMmbl

dopma
NPOMEXYTOYHOW aTTecTauum -

3k3ameH B 3 cemecTpe

MecTo 3K3amMeHa
B rpad)mke yuye6HoOro npouecca:

1) NOAroTOBKa K 3K3aMeHy 1 ciadya 3K3aMeHa OCYLLECTBIISIETCS 3a CUET
y4yeBHOro BpemeHu (TpyL0EMKOCTM), OTBEAEHHOTO HA 9K3aMEHALIMOHHYHO
ceccuto Ans 06yyaroLLMXCs, CPOKM KOTOPOI YCTaHaBNMUBAKTCS MPUKa3oM Mo
YHUBEPCUTETY

2) faTa, BpeMsi U MECTO NPOBefeHUs! Ik3aMeHa ornpeaenseTcs rpacdukom
COAa4v 3K3aMeHOB, YTBEPXKAAEMbIM AEKAaHOM BbiMycKaloLWero dakynbteTa

dopma 3K3aMeHa -

nucbMeHHas

Mpoueaypa npoBeaeHUs 3K3aMeHa -

npeacTaeneHa B hoHAe OLEHOYHbIX CPEACTB MO AUCLMUMINHE
(cm. Mpunoxenwne 9)

Ok3ameHaUMOHHasi nporpamma
no yye6HOM gucumMnnuHe:

1) npeactaBneHa B ooHAE OLIEHOYHbIX CPeACTB Mo AUCUMMINHE
(cm. Mpunoxenwne 9)

2) oxBaTbIBaeT BCe pa3genbl (B COOTBETCTBMM C M. 4.1 HacTosLwero
OOKYMeHTa)

MeToauyeckue maTtepuanbil,
onpegensiowme npoueaypbl
OLeHUBAHUA 3HaAHWUM, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B poHAEe OLEHOYHbIX CPEACTB MO AUCLUMNIIMHE
(cm. Mpunoxenwne 9)

6.3 OCHOBHbIe XapaKTepUCTUKH

npOMe)KyTO'-IHOVI aTrecTtayuum oquarou.mxcn no uToram nsyv4yeHmsa gucumniinHbl

Llenb npomMexXyTo4yHOW aTTecTawuum -

YCTaHOBIEHMWE YPOBHS AOCTUXEHUS KaxkabiM obydatommes Lenen u 3agad
06y4eHns No AaHHOW OUCUMNINHE, U3NOXEHHBLIM B M.2.2 HacTosILLEeN
nporpamMmbl

dopma NPOMEXYTOYHOIN aTTecTauum -

3ay4éT Bo 2 cemecTpe

MecTo npoueaypbi nony4yeHus
3a4éTa B rpachmke y4yebHOro
npouecca

1) yyactme oby4atoLlerocsi B npoueaype nonyyeHus 3advéta
OCYLLECTBNSAETCA 32 CHET y4eOHOro BpeMeHu (TpYAOEMKOCTH),
OTBEAEHHOIO Ha M3yYeHne OMCUMNIVHBI

2) npouenypa nposoautca B pamkax BAPO, Ha nocnegHen Hegene
cemecTpa

OCHOBHbI€e YyCrOBUsA NMOMy4YeHUs
obGyyvarowmmcs 3avéTa:

1) obyvatowmiicst BbINOMHMA BCe BUAbLI y4eOHoM paboThl (Bkovas
CaMOCTOSITENbHYIO) M oTYMTasNCst 06 UX BbIMNOSIHEHUN B CPOKY,
yCTaHOBMNEHHbIE rpachnkom y4ebHOro npouecca no AUCLUMIUHE;
2) NpoLWén 3aKnYUTENBHOE TECTUPOBAHME.

Mpouenypa nonyyeHns 3a4véra -

MeToauyeckue maTtepuanbil,
onpegensiowme npoueaypbl
OLeHUBAHUA 3HaAHWUMN, YMEHUN,
HaBbIKOB:

MpencTtasneHbl B PoHAE OLEHOYHbIX CPEACTB MO AaHHOW y4yebHomn
aucuunnuHe (cm. — MNpunoxeHue 9)
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7 OBECNEYEHUE YYEBHOIO NMPOLIECCA MO ANCUUMNIIUHE

7.1 BubnuoteyHoe, MHOpMaLMOHHOE U MeToaUYecKoe obecneveHue
y4yebGHOro npouecca no gUCUUNIINHe

B cooTtBeTCTBUM C OEVCTBYIOLMMU rOCyAapCTBEHHbIMM TpeboBaHaMY AnA peanu3aummn yyebHoro npouecca no
avcumnnuHe obecneunBatolleln kadeapon paspabaTbiBaeTCs M MNOCTOSHHO COBEPLUEHCTBYETCH y4ebHO-MeToanYeckuia
komnnekc (YMK), cooTBeTcTBYOWMIA faHHOW paboyen nporpamme. Mpu paspabotke YMK kadenpa pykoBoacTByeTcs
YCTaHOBMNEHHBIMU YHUBEPCUMTETOM TPEOOBaHUSIMM K €r0 CTPYKTYPE, COOEPXKaHMI0 1 0POPMIEHUIO.

OpraHusauunoHHo-meToamyeckum agpom YMK aBnstoTcs:

- NonHas Bepcum paboyen nporpaMmmel y4eOHON AUCLMNAMHBI C BHYTPEHHUMM npunoxeHnsamu NeNe 1-3, 5, 6, 8;

- hoHA oueHouYHbIX cpeacTs no Hent POC (MNpunoxeHue 9);

- MeToaMYeckMe pekoMeHdauun Ans obyyallmMxcs NO U3YYEHU0 AMCLUMNMMHBI U MPOXOXAEHUID KOHTPOJSIbHO-
OLIEHOYHbIX MeponpusaTun (MpunoxeHue 4);

- MeTognyeckme pekomeHgaumm npenogasaTenam no aucumnnvie (Mpunoxexve 7).

B coctaB yyebHO-meTOgM4ecKoro Kommnrekca B o00si3aTenbHOM Mopsgke Takke BXOAAT MNEPEYUCIiEHHble B
MpunoxeHnax 1 n 2 uCToYHMKM yyebHOW M y4ebHO-meToaMyeckon wHgopmaummn, yd4ebHble pecypcbl U cpefcTBa
HarnsgHoCTU.

MpunoxeHns 1 u 2 K HacTosAwWweMy Yy4eOHO-MpPOrpaMMHOMY [OKYMEHTY B 006si3aTenbHOM  MOpsiake
aKTyanuampyeTcsi Ha Ha4arno Kaxgoro y4ebHoro roga.

OnekTpoHHass Bepcusi  akTyanbHoro YMK][, apantupoBaHHas Anst obyyalolmxcsi, BbICTaBnsieTcs B
MH(OPMaLMOHHO-00pa3oBaTeNnbHON Cpeae yHMBepcuTeTa.

7.2 UHcpopMmaLMOHHBbIE TEXHOSOMNN, UCMONb3yeMble NPU OCYLLECTBIIEHUN
oﬁpasoBaTeanoro npouyecca no gucuuniinHe; coorTBeTCcTByrowaa um
MH(OPMaLMOHHO-TeXHOorM4YecKkasl U KoMnbloTepHas 6asa

MpumeHenune cpencts UKT B npouecce peanusaunm AUCLUMMNMANHBI:

— WCMONb30OBaHWE WHTepHeT-Opay3epoB Ans MNpocMoTpa, noucka, uibTpauuu, opraHMsauuu,
XpaHeHusl, 3BNeYeHNs 1 aHanuaa gaHHblX, MHpopMauum 1 LMdpPoBOro KOHTEHTA;

— uncnonb3oBaHMe obnayHbiXx CEepBUCOB AN MPOCMOTPa, Moucka, dunbTpauuy, opraHuMsauum,
XpaHeHUs, N3BMNeYeHNst U aHanu3a gaHHbIX, HPopMaL M1 1 LMdpoBoro KoHTeHTa (Google anck n T.4.);

— ucnonb3oBaHue odurcHbIX NpunoxeHun Microsoft Office (MS Excel, MS Word, MS Power Point ngp.)
n Open Office;

— NoAroToBKa OTYETOB B LMGPOBOM UM bymaxxHoM cpopmarte, B TOM YMCre NOArOTOBKa Npe3eHTauun
(MS Word, MS PowerPoint);

— wucnonb3oBaHue digital-uHCTpyMEHTOB MO  (POPMUPOBAHMIO  SNIEKTPOHHOrO 0Opas3oBaTENbHOro
koHTeHTa B OWOC yHueepcuteTa (https://do.omgau.ru/), npoBepke 3HaHWKA, OOLLEHUHA, COBMECTHOM
(komaHgHON) paboTbl M CaMOMOArOTOBKM CTYAEHTOB, COXpaHeHWo UUPOBLIX CrefoB pe3ynbTaToB
0ByyeHuns n np.

NHdopmMauunoHHbIe TEXHOMNOrMK, UCMNoNb3yeMble NP OCyLecTBNeHun obpa3oBaTenbHOro npouecca
no gucuMnivMHe N cBegeHus ob MHPOPMAaLMOHHO-TEXHONOMMYECKOM N KOMMbIOTEPHON ©a3se, Heobxoanmon
ONs npenofdaBaHus U U3yYeHus OMCUMNNWHBI, nNpeactaBneHsl B [NpunoxeHun 5. [laHHOe MmpunoxeHve B
06sA3aTenbHOM NopsaKe akTyanM3npyeTcsl Ha Hadano Kaxaoro y4ebHoro roga.

7.3 MaTepuanbHo-TexHU4eckoe obecrnevyeHune y4e6HOro npouecca no gUCUUNINHe
CeegeHnss 0 MartepuarnbHO-TEXHUYeckon Gase, HeobxoguMoiw AN peanusauuMn Nporpammbl OUCUMNIIUHGI,
npeacTasneHsbl B MpunoxeHun 6, koTopoe B 06s3aTeNIbHOM NOPAOKE aKTyanMavMpyeTcsl Ha Hadvano Kaxgoro yvye6GHoro
roga.

7.4. OpraHusauMoHHoe o6ecneyeHne yuye6HOro npolecca u cneumnanbHbie TPe6OBaHUA K HEMY
C y4yeTOM xapakTepa y4ye6Hoi paboTkl No AUCLUMNIUHE
AyouTOpHblE y4YebHble 3aHSTUSI MO AWCUMNIMHE BELYTCS B COOTBETCTBWM C pacrnvcaHueM, BHeayauTopHast
akagemuyeckass paGoTa opraHusyeTca B COOTBETCTBUMM C CEMecTpoBbIM rpacukom BAP u  rpadukamu
caoaun/npréma/3alinTbl BbIMOMHEHHbIX paboT. KoHCynbTUpoBaHWe 06y4Yalolyxcs, U3yyatlolmx AaHHY OUCLMMIUHY,
OCYLLECTBINAETCS B COOTBETCTBUM C rpadMKOM KOHCYIbTaLuWid.

7.5 KagpoBoe oGecneyeHune yue6HOro npouecca no AUCUUNINHE
CBegeHus o kagpoBom obecriedeHnn y4ebHOro mpolecca no AUCUMUNNMHE npeacTasneHbl B MpunoxeHun 8,
KoTopoe B 06A3aTeNnbHOM MopsaKe akTyanuanmpyeTcs Ha Havano Kaxaoro y4e6Horo roga.

7.6. ObecneyeHune y4ebHOro npouecca no AMcUMNINHe Ans UHBaNUAOB U NuL,
C OrpaHN4YeHHbIMU BO3MOXHOCTSIMU 300POBbA
OpraHunsaunoHHo-Negarornyeckoe, NCUXoNoro-nefarornyeckoe ConpoBOXAEHWE OByyallmMxcs WHBaNMaoB U
NUL, C OrpaHNYEHHBIMU BO3MOXXHOCTSIMU 3[J0POBbsi OCYLLECTBNSETCH HA OCHOBAHUN COOTBETCTBYHOLLEN peKOMeHaaLNUN B
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3aKIOYEHUN  MCUXONOro-MeanKo-NefarorMyeckon  KOMUCCMU WU MHAMBMAOYaNbHOW Mporpamme  peabwunutaumm
nHBanuaa.

Obyvalowmmess U3 4Yucra nuy C  OrPaHNYEHHbIMW  BO3MOXHOCTAMW 3[40POBbS W WHBANMAOB B Criyvae
HeobxoAnMocCTu:

— NpepocCTaBnslOTCS NeyaTHble U (M) 3NeKTPOHHbIe obpa3soBaTenbHbIe pecypckl B hopMax, aganTrpoBaHHbIX
K OFPaHNYEHUsIM UX 300POBbS;

— y4yebHO-MeTOOMYeCKME MaTepuanbl Ans camoCTOATeNbHOW paboThl, OLEHOYHbIE CPeacTBa BblOupatloTcs C
y4eTOM UX MHAMBUAYanNbHbIX NCMXOU3NYECKNX OCOBEHHOCTEN;

— paspeluaeTcs MCMOmNb30BaHWe TEXHWYECKMX CPeACcTB, HEOOXOAMMBIX UM B CBSI3W C WX WMHAMBUAOYamNbHbIMU
ocobeHHoCTAMM (3TW cpeacTBa MOryT ObiTb NpeAoCcTaBneHbl YHUBEPCUTETOM UM MOTYT UCMOMb30BaTbCA COBCTBEHHbIE
TexHu4eckue cpeacTaa).

—  npoBedeHve npoLeaypbl OLEHVWBaHWA pe3ynbTaTtoB OOy4eHWs BO3MOXHO C Y4eTOM OCOGeHHOCTen
Ho3onormn (yCTHO, MWCbMEHHO Ha Oymare, MUCbMEHHO Ha KoMMbloTepe, B OpMe TEeCcTMpoBaHuUA W T.N.) npwu
NCNONb30BaHUN AOCTYMHOW (POPMbI NPeAoCTaBNeHNs 3a4aHnii OLLEHOYHbIX CPEACTB U OTBETOB Ha 3afdaHus (B nevaTHoOn
dopme yBennyeHHbIM WpndToM, B hopme ayamnosanucu, B popme SneKTPOHHOro AOKYMEHTA, 3afaHnsa 3a4nTbiBaOTCS
acCWCTEHTOM, 3afaHusa NPefoCcTaBnsalTCa C UCMONb30BaHWEM CypAonepeBoa) C MCNOMb30BaHNEM AONOSHUTENLHOMO
BpPEMeHMW Ans NoAroToBK/ oTBeTa.

Bo Bpems npoBedeHus 3aHATMI B rpynnax, rae obydvaiwoTcs uHBanuabl n oby4vawowmecs ¢ OB3, BO3MOXHO
NPUMEHeHNe MynbTUMEAUNHBLIX CPEACTB, OPrTEXHWKW, CNang-mpoekTopoB U MHbIX CPEACTB AfS MOBbLILLEHUS YPOBHS
BOCMPUATMA y4ebHOM WnHopmaumn oby4valLMMUCA C PasfUYHbIMU HapylleHnaMu. [na pasbACHEeHUs OTAEerNbHbIX
BOMPOCOB M3y4aemon AUCLUNMMHBI NpenogasaTtensMu AONONHUTENBHO NPOBOAATCA UHAMBMAYANbHbIE KOHCYNbTaUuu, B
TOM Ymucrie C UCnonb3oBaHnemM cetu VIHTepHer.

7.7 O6ecneyeHne obpasoBaTeNbHbIX MPOrpPamMm ¢ YaCTUYHbLIM NPUMEHEHUEM
3NEeKTPOHHOro 06y4YeHUsi 1 AUCTaHLMOHHbIX 06pa3oBaTesibHbIX TEXHONOrUMN

Mpu peanusauuy nporpaMmbl OUCUMUMIUHBI MOTYT MPUMEHSITBCA 3MEKTPOHHOE O00y4eHVWe U OUCTaHUMOHHbIe
obpasoBaTenbHble TEXHOMNOMMMN.

B cnyyae npumeHeHus aneKTpoHHOro obyyYeHus, AMCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOMiA, oby4varLwmmcs
obecneymBaeTcs [OCTYN K COBPEMEHHBIM MNPOdeECcCUoHanbHbIM 6aszamM AaHHbIX U MH(OPMAaLMOHHLIM CPaBOYHbLIM
CcUCcTeEMaM, COCTaB KOTOpbIX onpegenseTrca B pabouen nporpamme. B uHdpopmauymoHHo-o6pa3oBaTensHoOW cpene
YHMBEpPCUTETA B paMKax AUCUMMNMAMH CO34aeTCs SMEKTPOHHbIN 0byyarowun Kype, cogepxawmn yyebHo-meToamyeckme,
TeopeTnyeckne maTepuansl, MHPOPMALIMOHHbIE MaTepuarnbl A5 CAMOCTOSITENBHON paboThbl.
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8. IUCT PACCMOTPEHUIA N OI0OBPEHUI
pa6oyeii nporpaMmel gucumnnuibl 61.0.16 MatepuanoBeaenue
M TeXHONOrWA KOHCTPYKLMOHHBLIX MaTep1anos
B cocTase OMNOI 35.03.06 ArpouHxeHepus

1. PaccmoTpeHa U ogobpeHa:

a) Ha 3acepanun obecneynBarlleil npenoaasaHne kadeapbl arpoOHOMUM W arpoOUHKEHEPUH,
npotokon Ne 10 ot 07.06.2021.
3aB. kathenpoit, KaHA,. C.-X. HayK, AOLEHT @j%““f T.M. Bepewmei

6) Ha 3acepanuu meToguyeckoro coeeta Tapckoro coununana;

npotokon Ne 10 or 08.06.2021. /4;/
Mpeacenarens METOQUYECKOrO COBETA, KaHA. 3KOH. HayK, JOLIEHT. C‘F = Z E.B.KOauHa

2. PaccmoTpenue u ogobpeHue npeacTaBuTensiMM npodeccuonansHoi chepsbl
no npocunio ONON:

Jupekrop OO0 «OMX um. dpyH3se» Tapckoro paitoHa OMcko B | BA= FekmaH

3. PaccMmoTpeHue u ogobpeHue BHELIHMMU NPeACTaBUTENSIMM (OpraiamMu) neAarorn4yeckoro
(Hay4HO-negaroruyeckoro) coobGiiecTea no Npoduno AMCUUNNUHDbI:
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9. UBMEHEHUA N ONONHEHUA

K pabo4en nporpaMmme QUCLIMNNUHBI
npeacrtaBneHbl B npunoxexHun 10.
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NPUNOXEHMUE 1

NEPEYEHb
nuTepaTtypbl, peKOMEHAYEMOW AN M3yYeHUs AUCLUMIUHBI

ABTOp, HaMMeHOBaHWe, BbIXOAHbIE AaHHbIE

Hoctyn

1

FeTbmaH A. A. MaTepuanoBeneHne. TeXHONMOMMS KOHCTPYKLMOHHBLIX MaTepuanos / A. A.
eTbmaH. — CaHkT-IMeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-45200-2. —
'TekcT : anekTpoHHbIA. — URL: https://e.lanbook.com/book/292859 — Pexum goctyna: ans
@BTOPM3. Nonb3oBaTeNen.

https://e.lanbook.com/

MaTtepuranoBegeHune n TexHonorus matepmanos : y4ebHoe nocobue / nog ped. A. U.
baTbiwesa, A. A. CmonbknHa. — Mocksa : MUHOPA-M, 2020. — 288 c. — ISBN 978-5-16-
004821-5. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1068798 —
Pexwm goctyna: ans asTopus. nonb3oBaTenem

http://znanium.com/

MaTtowkuH 6. A. TexHonornsi KOHCTPYKLUMOHHBLIX MaTepuaroB : y4ebHoe nocobue / B.A.
MarTtowwkuH, B.W. Oenncos. — Mockea : MHOPA-M, 2024. — 263 ¢c. — ISBN 978-5-16-
014645-4. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/2111936 —
Pexum goctyna: ans aBTopus. nonb3oBaTenen.

http://znanium.com/

IAnackuH A. M. MaTtepuanoBefeH1e 1 TEXHONOMMS MeTanIMYecknx, HeMeTanIM4eckmx un
KOMMO3MLUMOHHBLIX MaTepuarnos : y4ebHuK : B 2 kHurax. Knura 1. CTpoeHvne matepuarnos u
TexHonorust ux npomssoactea / A.M. AgackuH, A.H. KpacHoBckuii, T.B. Tapacoea. — 2-e
m3g., ucnp. n gon. — Mockea : MHPPA-M, 2023. — 250 c. — ISBN 978-5-16-016429-8. -
TekcT : anekTpoHHbIn. - URL: https://znanium.com/catalog/product/1896836 — Pexum
\jocTyna: ansi aBTopu3. Nonib3oBaTenen.

http://znanium.com/

Petucos I'. . MaTepnanoBeaeHue u TexHonorus matepuanos: y4ebHuk / .M. PeTucos,
d.A. MapudynnuH - Mocksa : HAL UHOPA-M, 2019. - 397 c. - ISBN 978-5-16-101391-5. -
TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1014068 — Pexum
[jocTyna: Ans aBTopus. Nonb3oBaTtesnen

http://znanium.com/

MuHacsH A. T'. MaTepranoBegeHue 1 TEXHOMNOIUS KOHCTPYKLUMOHHBIX MaTepuaros.
MpakTukyM : yyebHoe nocobue / A. I'. MuHacsH. — Benropog, 2020. — 89 ¢. — TekcT :
anekTpoHHbI. — URL: https://e.lanbook.com/book/152087 — Pexwum gocTyna: Ans asTopus.
nonb3oBarenewn.

https://e.lanbook.com/

MHXXeHepHbIe TEXHONOMUN U CUCTEMBI : Hay4HBIN XypHan. — Mockea. — ISBN 2658-4123 -
TekcT anekTpoHHbIN. - URL: http://znanium.com/

http://znanium.com/

PKypHan TeXHUYECKNX NCCIefoBaHUM : CETEBOW Hay4HbI XypHarn. — Mockea: UHOPA-M. —
ISBN 2500-3313 - TekcT anekTpoHHbIn. - URL: http://znanium.com/

http://znanium.com/
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NEPEYEHb PECYPCOB

NPUNOXEHUE 2

WH®OPMALIMOHHO-TENNEKOMMYHUKALIMOHHOW CETU «<MHTEPHET»

U NOKAJbHbIX CETEA YHUBEPCUTETA,
Heo6Xx0AUMbBIX ANA OCBOEHUSA AUCLMNIUHDbI

1. YaaneHHble 3NeKTPOHHbIe ceTeBblIe y4eOHble pecypcbl BPEMEHHOro AocTyna,
copmupoBaHHbIe HA OCHOBaHMU NPAMbIX AOFOBOPORB C NpaBooGnagarenamm
(aneKTpoHHbIe 6ubnuoTeyHble cuctemsl - A6C)

HanmeHoBaHue

Hoctyn

IABC «JlaHb»

http://e.lanbook.com/

OBC «KoHcynbTaHT cTygeHTa»

http://www.studentlibrary.ru/

3BC «Znanium.com»

http://znanium.com

2. dneKTPOHHbIEe CeTeBble PecypcCbl OTKPbLITOro Aoctyna
(npocheccnoHanbHble 6a3bl AaHHbIX, MaCCOBbI€ OTKPbITbI€ OHNTaNH-KYpPChbIl U Np.):

MpodeccrnoHanbHble 6a3bl JaHHbIX

| https://do.omgau.ru/

3. OneKTpoHHbIe y4e6Hble U y4eGHO-MeToAMYeCKMEe Pecypchl, MOAroTOBNEeHHbIe B YHUBEpPCUTETE:

AsTOpP(bI) HaumeHoBaHue Hoctyn
NPUNOXEHUE 3
YYEBHO-METOAMYECKOE OBECMNEYEHUE
CAMOCTOATENbHOWN PABOTbI OBYYAIOLLNXCA
no AuCUUNNnHe
1. Yye6HO-meTOAMYECKaA NuTepaTypa
ABTOp, HaVMeHOBaHWe, BbIXOAHbIE JaHHbIe Hoctyn
- | - -
2. Yye6GHO-MeTOAMYECKME pPa3pabOTKM Ha NpaBax PyKoONucu
HocTtyn

AsTop(bl) HaumeHoBaHve

3. Yue6Hble pecypchl oTKpbiTOoro gocrtyna (MOOK)

HanmeHoBaHue Mnatdopma BY3
MOOK P

Ooctyn

paspabotumnk | (ccbinka Ha MOOK, nata nocnegHero obpatieHuns)
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NPUNOXEHMUE 4
METOAOMYECKUE YKA3SAHUA ONA OBYYAIOLLNXCA

Mo OCBOEHUIK ANCLUUMIINHDbI
npepncTtaBrieHbl oTAeNIbHbIM JOKYMEHTOM
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NPUNOXEHME 5

NHOOPMALUMNOHHBIE TEXHONOIUMN,
ucnonb3yemble Npu ocywecTeneHMn o6pasoBaTenibHOro npouecca

no AUCLUUMNINHe

1. MporpammHbie NpoAYKTbI, HEO6X0AUMbIE AJIsl OCBOEHUA Y4eOHON AUCLUNIIUHBI

HaumeHoBaHue
nporpaMmmHoro npogykra (M)

Buabl y4ebHbIX 3aHATUR 1 pabor,
B KOTOpPbIX UCNOSb3yeTCs
OaHHbIV NPOAYKT

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

Nekumn, NabopaTopHbIe 1 NpakTU4Yeckue
3aHATUSA

2. UHcbopmaLMOHHbIe cnpaBO4YHbIe CUCTEMBI, HeOOXO0AUMbIE

ANs peanusaumu y4e6Horo npouecca

HanmeHoBaHue
CnpaBOYHON CUCTEMBI

HocTtyn

Wcnonb3oBaHre MHOPMALMOHHO — CNPaBOYHbIX CUCTEM HE NpeayCMOTPeHO

3. CﬂeLIManVIZWIpOBaHHbIe nomMmeLwjeHusa n
ucnosib3yemMbie B paMKax MH(bOpMaTVI3aLIMM

obopyanoBaHue,
y4yebHoro npouecca

HanmeHoBaHue nomelleHns

HanmeHoBaHune
obopynoBaHus

Buabl y4ebHbIX 3aHATUR 1 pabor,
B KOTOpPbIX UCNOSb3yeTCsl
AaHHoe nomeLleHue

KOMI'IblOTepr B KOMIMIEKTE,

KomnbtoTepHble Knaccsbl c KOMANEKT AyanNTOpPHBIE 3aHATUSA, DNEKTPOHHOE

cBOOOAHLIM  BbLIXOAOM B CETb b 3aKMYNTENBHOE
MYNbTUMEANAHOTO

UHTepHeT TecTupoBaHue
obopyanoBaHus

4. UHchopmaumoHHo-06pa3oBaTtenbHble cuctembl (AUOC)

HanmeHoBaHne SNOC

Hoctyn

Buabl y4ebHbix 3aHATUR 1 pabor,
B KOTOPbIX MCNONb3yeTcH
[aHHasa cuctema

CamocTodaTenbHas paboTta
OUNOC oI'bOY BO Owmckun F'AY http// do.omgau.ru obyuvaroLwwmxcs, 3MNEKTPOHHOE
(OMI'AY_Moodle) ' ’ 3aKNoYMTENBbHOE
TEeCTUpoBaHue
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NPUNOXEHME 6

MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUNIUHE

HaumeHoBaHne obbekTa

OcHalleHHOCTb 00bekTa

YuyebHas ayautopusa Ne 104 Ayantopus
TEXHUYECKOW MEXaHUKK, pacyeTa u
NPOEKTUPOBAHUSA MaLLVH,
MaTepunanoBeeH s U TEXHONOmn
KOHCTPYKLUMOHHBIX MaTepuarnoB kadeapbl
arpoHOMMU N arpovHXeHepum
NabopaTtopwsi MaTepranoBeaeHuns n
TEXHOMNOMMMN KOHCTPYKUMOHHbIX
MaTepuanos

Pabouee mecTo npenogasatens, paboyne mecrta
obyuatowmxcs. [locka ayantopHas.

YyebHast mebenb, HarnsgHble nocobus, CTeHabl, Habop
rnrakaToB Mo cBapke (CTPOeHMe 1 napaMeTpbl CBapO4HOM
OyrW, pydHas oyroBasl, aproHo4yroeasi U nnasmMeHHas cBapka
cnocobbl CBapkX 1 HannaBKu).

YuebHasn ayautopus Ne 107, Ayautopus
NpoeKkTupoBaHusl, 6e3onacHoCcTn
KU3HeOesTeNbHOCTN U 3aKOHO4aTeNbCTBa
B cdhepe AOPOXKHOIo ABMXKEHUS

kadenpbl arpOHOMUU U arPOUHKEHEPUMN.
CneuunannanpoBaHHbIi KaOUHET
©e30MacHOCTM XN3HEeOeaTeNbHOCTU U
OXpaHbl Tpyaa.

Pabouee mecTo npenogasatens, paboume mecta
obyyvatowmxcs. [locka ayoutopHas.

YyebHas mebenb, HarnsaaHble Nocobus, CTeHabl.
KomnbtoTepsbl ¢ BbIxogomM B UHTepHeT -12 wT. Komnnekc
BUPTYarnbHbIX NabopaTopHbIX paboT (Nnporpammel ans 3BM
O6paboTka MeTannoB AaBrneHneM (NpokaTka),
MakpoCTpyKTypHOE uccrnegoBaHue CBapHOro LWBa),
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NPUNOXEHUE 7

METOOUYECKUE PEKOMEHOALUWU NPEMNOOABATENAM
no AUCUUMNInHe

1. OPFAHU3ALNOHHbIE TPEBOBAHMUA K YYEBEHOW PABOTE NO AUCLUNITUHE

®dopMbl opraHM3auumn y4e6HoM AeATeNbLHOCTU NO AUCLUNIINHE:
Y oby4yatoLumxcsa BeayTCs NEKLUNOHHbIE 3aHATUSA B UHTEPaAKTUBHOW hopMe B BUAE NEKLUUN — OUCKYCCUK,
nekuuu - 6ecefbl. Ha nabopaTopHbIX 3aHATUAX UCMONb3YIOTCA CrieayoLlne NpUEmMbI: NPOBOAATCS B BUAE:
KOMaHAHasA pa60Ta.

B xoge n3yyeHus gucumnnuHbl oby4varolemycs HeobXoaMMO BbIMOMHUTE BHEAyaAUTOPHY paboTy,
KOTOpasi COCTOWT 13 crieqyroLLmx BugoB paborT:

- 3anonHeHue paboymx TeTpagen,

- BbIMOJIHEHME KOHTPOSbHOM paboThl (415 0byYalLmMXCcs 3a04HON hopMbl 00y4eHUs),

- CaMOCTOATENbHOE U3Yy4YeHME TEM,

- CamMonoaroToBKa K ayaAUTOPHBLIM 3aHATUAM,

Mo nToram M3y4eHust AaHHbIX TEM ODY4YalOLLMIACS OYHOro OTAENEHUs1 TOTOBUT KOHCMEKT M Aoknag,
KOTOpPLIN NPOBOAUTCS B paMkaxX CEMWHAPCKOrO 3aHATMS, 0Oy4aloLMACS 3a04YHOro OTAENEHUsT BbIMOSHSAET
KOHTPOMbHYO paboTy, KOTOpYto cAAéT Ha kadbeapy arpOHOMUKU U arpOUHXMHEPUX 3a ABE He4enu 4O Havana
ceccuu, a Ha CeMUHAPCKOM 3aHATUM opraHu3yeTcst hpoHTanbHas 6ecefa Mo CaMOCTOSITENBHO U3YYEHHbIM
BOMpOCam.

Mocne w3ydeHWs KaxOoro W3 pasferioB MNpPOBOAUTCS PYOEXHbIN KOHTPOMb pPesyNnbTaToB OCBOEHUS
OVICUMNIUHBI 06 yYaoLLMMNC o4HoM hopMbl 0ByYeHMS B BUAE TECTUPOBaHMA; 0Oy4atoLLMMUKCS 3a04HON hopMbl
obyyeHnss B Buae dpoHTanbHon Oecegpl. Mo wTOraM M3ydeHus pasgernioB OWUCUMNIMHBI OCYLLECTBMSIETCA
atTecTaums obyyarLmxcs B opme 3adéTa.

YuntbiBadgd  3HAUMMOCTb  AMCUMIIIMHBI K €€  MW3YYEeHU0  NPegbsBsAlTCs  crnegyuime
OopraHm3aunoHHble TpeboBaHus:

— obsizaTenbHOe noceLlleHre oby4atoLWwmMecs BceX BUAOB ayauUTOPHbIX 3aHSTUN; BeAEHUEe KOHCNeKTa
B XO4€ NEKUMOHHbIX 3aHSATUIN; KayeCTBEHHAsi CaMOCTOsITeNlbHasi NMOATOTOBKA K MPaKTUYECKUM 3aHSATUAM,
akTuBHas paboTta Ha HUX;

— aKkTMBHasi, puUTMMYHas BHeayauTopHasi paboTa obydalollerocs; CBOeBpeMeHHasi chaada
npenofaBaTtento OTYETHbIX MaTeprarnoB No ayaAuTOPHLIM U BHeayauTOpPHbIM Bugam paborT.

N3ydyeHne yuyeBHOM B NOArOTOBKE BbICOKOKBANMMUUUPOBAHHOIO Ccreunanicta no3BonseT
pPasbSACHUTb HEOOXOAMMbIE 3HAHWSI O MaTepuanax NPUMEeHsIEMbIX B MaLLMHOCTPOEHUN.

2. OPFAHU3ALMSA U NPOBEOEHME NEKLUMOHHbIX 3AHATUIA

Cneuudvka gUCUMNMHBI COCTOUT B TOM, YTO PAacCMOTPEHMNE TEOPETUYECKUX BOMPOCOB HA NEKLMSIX
TECHO CBsi3aHO € NnabopaTopHbIMU 3aHATUSAMU. B aTUX yCnoBusx Ha nekumsix ocobeHHoe 3HayeHue umeet
peanu3auusa criefylowmnx 3agav:

1) nocTaHoBKka NPo6EMHbIX BONPOCOB U 00CYyXAeHMe NPobneMHbIX CUTYaLWi;

2) NCnonb30BaHUE akTUBHBIX METOL0B OpraHn3aumm oby4eHus;

3) dopMmMpoBaHME YMEHNS KPUTUYECKUN MBICITUTb M BCECTOPOHHE OLEHMBATbL Npobnemy;

4) cbopmmnpoBaHMEe YMEHUS TOTMYHO M NocnefoBaTernbHO U3naratb Martepuarn;

5) dopmmpoBaHume ymeHuin nogbvpate yoeautenbHble apryMeHTbl A5 OTCTauBaHUsi COGCTBEHHOMO
B3rnsiga Ha npobnemy.

Hapsgy ¢ nepeuncrneHHbIMU Bbille 0OpasoBaTeNbHbIMU LENsMU, NEKUMOHHbIE 3aHSATUS OOSKHbI
npecnenoBaTtb U BaXHble LEenvM BOCNUTATENbHOMO XapakTepa, a UMeHHO:

a) BOCMUTaHUe HaCTOMYMBOCTU B AOCTUXKEHUN KOHEYHON Lienu;

©) BocnuTaHne AMCLUMNIUHBI, aKKypaTHOCTU, 4OBPOCOBECTHOIO OTHOLLEHMS K paboTe;

B) BOCMWTaAHWE KPUTUYECKOrO OTHOLUEHMSI K CBOEW AeATENbHOCTW, YMEHUSI aHanu3MpoBaTb CBOKO
paboTy, uckatb ONTUMarbHbIN NYTb PELUEHMUS], HAXO4WUTb CBOW OLUMOKUN N YCTPaHSATb UX.

lMpenogaBaTtenb OOMKEH YETKO OaTb CBSA3aHHOE, NocrnefoBaTerflbHOE M3MOoXeHWe MaTepuana B
COOTBETCTBMM C HOBEMWLUMMMW AaHHBbIMU TEXHWKW, NPEACTaBUTb OOy4aloLLMMCsi OCHOBHOE €€ COAEepXaHue B
cXXaToMm, cuctemaTusaMpoBaHHOM Buge. lNpenogaBaTtenb OOMKEH m3naraTb yd4eOHbIi MaTepuan c nosvuumn
MEXOUCUUMIMHAPHOIO MoAxo4a, [AaBaTb YeTKMe onpefeneHvs MOHATMIAHOrO annaparta, KOTOopbIn
ncnonb3yeTcst Npy U3y4eHUn OUCUUMIVHBI.

B yyeGHOM npouecce npenogaBaTenb OOMKEH MCMONb30BaTb aKTUBHbLIE U MHTEPAKTUBHbIE )OPMbI
00yyeHnss obyyarlolMXcs, KOTOpble [OOJDKHblI ONMPATbCs Ha TBOPYECKOE MblwneHne obydarmxcs, B
Hanbonbllen CTENEeHN aKTMBU3NPOBATb MO3HABATENbHYK OEATENbHOCTb, MPUyvYaTb UX CaMOCTOSTENbHO
NMPMHUMATL ONTUMarbHbIe PeLLeHNs U CNOCOGCTBOBaTL UX peanv3aunu.
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B ayguTtopHon paboTe ¢ oOyvarwumucss npeanonararTcs criegyoowme ¢opMbl NpoBeAeHMUs
NeKymn:

Llenb — dopmupoBaTb ymeHust nomnyyatb, obpabaTbiBaTb U
MpeseHTaLMs Ha OCHOBE COBPEMEHHBIX COXPaHATb UCTOYHWKU MHpOpMaLMK, aHanuM3npoBaTb y4ebHbIN
MYSbTUMEAUIHBIX CPEACTB. matepuarn, BblgensTb Haubonee 3HauYMMble CTPYKTYpHbIE
3aneMeHTbl, npeobpa3oBbiBaTb  YCTHYWD U MUCbMEHHYIO
MHOpMaLMIO B BU3yasibHYO dhopMy

Llenb — dopmMmupoBaTb YMEHWss Ha OCHOBE MNONy4YeHHOW
uHdopmaumm  copmMynupoBaTb [okasaTenbCcTBa, BOMPOChHI;
dopmmpoBaTe YMEHUsI TPaMOTHO OTBevaTb Ha MOCTaBMEHHble
BOMpPOChl, OPMMPOBaTb YMEHUS aHaNn3npoBaTb UCTOYHUKN

Nekuma — 6ecena

3. OPFAHU3ALUSA U NMPOBEOEHMUE NTABOPATOPHbIX 3AHATUI MO AUCLUUNIIMHE

Mo gucumnnuHe pabo4yen NporpaMmon NpenycMoTpeHbl 3aHsamust jJabopamopHO20 mura, KoTopble
NpoOBOAATCS C MCMOMb30BaHMEM CNeayrLmnX NPUEMOB:

KomaHgHas paGoTa Lenb - dopMMpoBaTb yMeHust paboTaTth B rpynne;
dopMmpoBaTb YMEHUs aHanM3npoBaThb
nuTepaTypHbI MaTepuar, HaxoauTb ONTUMarbHble
peLleHnsi BOMPOCOB.

[Nocne BbINOMHEHUSA na6opaTopH017| pa6OTbI nHonBungyanbHO npencrtaBndAeT OT4eT WU o6cy>K,qaeT C
npenogaBarteniemMm UTor ee BbINOJTHEHUA.

4. OPTAHU3ALIMSA CAMOCTOATENbHOW PABOThI

4.1. CamocTosiTeNibHOE U3y4eHue TeM U BONpocoB

Mo Temam 1 BonNpocam, BbIHECEHHbIE HAa CaMOCTOATENbHOE M3yYeHne NPOBOANTCA poHTanbHas 6ecena,
3MNEeKTPOHHOE TeCTUpoBaHme (PyOexHbIN 1 MPOMEXYTOUHBIA KOHTPOSb).

MpenogaBatens B Havane u3yyeHuss OUCLMMINUHLI BbiAAeT BCE TeMbl M BOMPOCHI AfS CaMOCTOATENbHOro
n3yyeHus, onpegenset cpokn BAPO u npegoctaBneHus oTYETHbIX MaTepuanos npenogasartento. Popma oTYETHOCTU
Nno CaMOCTOATENbHO U3YYEHHbIM TEMaM — KOHCNEKT.

MpenogasaTtento He06x0AMMO NOACHUTL OBLLMIA anropUTM CaMOCTOSTENBHOIO U3YYEHUS TEM:

1) 03HaKOMMUTLCS C MPEASIOKEHHBIM NIIAHOM U3YYeHNUS TEMbI;

2) M3Y4UTb PEKOMEHO0BaHHYI0 y4ebHy0 nuTepaTypy, 3NeKTPOHHbIE PECYPCHI MO TEME;
3) CTPYKTYpPUPOBATb TEKCT;

4) COCTaBWUTb KOHCMEKT;

5) NpefoCcTaBUTb KOHCNEKT Ha MPOBEPKY NpenoaaBaTernto B yCTAHOBMNEHHbIE CPOKM.

4.2. CamonoparoToBKka K nlabopaTopHbIM U NPaKTUYECKUM 3aHATUAM MO AUCLUNIINHE
Hactoswen PIMY[O npegycMoTpeHa camonoaroToBka oOOyyalolWMXCAa K ayguUTOPHBIM  3aHATUAM,
KOTOpas OCyLLeCTBNseTCa MO 3apaHee MW3BEeCTHbIM TemMaM U Bonpocam. [lpenogaBaTtenb AOMXKeEH
3abnaroBpeMEHHO MOSAACHUTbL MOPSOOK CaMOMOArOTOBKM K ayAMTOPHbIM 3aHATUAM, NpU HeobGXoAMMOCTU
BblaTb COOTBETCTBYHOLLME BOMPOCHI.

4.3. OpraHusaums BbINOSTHEHUS U NPOBepKa KOHCNEKTa
KoHCneKkT cocTaBnsieTcsl Mo pekoMeHOYeMOW nuTepatype B COOTBETCTBMM C MIIAHOM, [OBEAEHHLIM
npenogasBaTenem 00 CBefdeHVs OByYaloLMXCA Ha ayaAUTOPHOM 3aHSATWMWU. KOHCMEKT BbIMOMHAETCA PYKOMUCHBIM
TEKCTOM B NEKLMOHHOM TeTpaaun. PekoMeHayemblii 0Gbem KOHCMEKTa Mo COOTBETCTBYIOLLEN Teme [0BOAUTCS
BeOyLLMM NpenofaBaTenem [0 CBefieH st 00yYaloLLMXcs 3apaHee.
Mpw NpoBepke KOHCMEKTa npenogasaTesib OLEHNBAET NOSHOTY €ero U3NOoXeHUs Ha NpeaMeT COOTBETCTBUSA
nnaHy.

4.4 OpraHusaumsa caMmonoAroToBKU K y4acTUIO B KOHTPOJIbHO-OLLEHOYHbIX MEPONPUATUAX

HacTosawen PIY[ npegycMoTpeHa caMonoaroToBKa K y4acTUO B KOHTPOIbHO-OLIEHOYHbIX MEPONPUATUSIX
— NOAroTOBKA K TECTUPOBaHUIO. [1oAroTOBKa OCYLLECTBASIETCSA MO KOHTPOSIbHLIM BOMPOCAM M MyTEM NOBTOPEHUS
paHee 13y4eHHOro TEOPETUYECKOro MaTepuana no onpeaeneHHon Teme(temam).

Llensmun TecTMpoBaHus SBMSKOTCS: BbIICHEHUE Y 0ByYaloWMXCA 3HAHWIA, UX yriybneHvne (NoBbIeHWE) U
3aKpenseHne Mo OCHOBHbLIM pasgernam AUMCUMNAWHBI, hOPMUPOBaHME Yy OOY4YaloLMXCA HaBbIKOB aHanmsa
TEOPETUYECKNX NPOBNEM HAa OCHOBE CAMOCTOSITENBHOIO N3Y4EHUs1 y4eOHOM U HAay4YHOW NUTEpaTypbl.

Ha TecTmpoBaHne MOryT BbIHOCUTBLCSI BOMPOCHI, TPEOYHOLLIME CaMOCTOSITENBLHOTO U3y4YeHus], a Takke bonee
rnyookon npopaboTku.
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Ha camocTtosTenebHyl0o MOArOTOBKY K TeCTUMpoBaHMO oby4alroleMycs OTBOAMTCS OnpederieHHoe
HacTosiwen PIrY/ Bpems. MNogrotoBka BKtOYaeT B cebsi n3ydeHne pekoMeHO0BaHHOM nMTepaTypbl Mo 3apaHee
BbldaHHbIM MpenogaBaTenieM Bornpocam. TecTupoBaHne NpoBoaMTcs Nbo B hopme MHAMBMAOYaNbHON paboThl
obyyaroLmxcsa Ha 6naHkax UM Ha KoMMbloTepe.

4.5 OpraHu3auus BbINONHEHUsS KOHTPOJIbLHOM PaboThbl
Obyuvarowmmes 3ao4HoM hopMbl NpenogaBaTesb BolAaeT 33aHne K KOHTPOSbHOW paboTe B SNEKTPOHHOM
Buoe (B ToM uwncrne, vepe3 AMOC yHMBepcuTeTa) Ha YCTAHOBOYHOM 3aHATUM U ODbBSCHSET TpeboBaHWMs K
ocbopmneHnio, 06beMy, MOPSIAKY BbIMOMHEHUS U CAAYM KOHTPOMbHOW paboThl. OGyyatoLmecs ovHOM hopMbl
BbIMOSTHSIIOT KOHTPOSBbHYO paboTy NO3TarnHo Nof, pyKOBOACTBOM MpernofaBaTensi B Te4eHUe CceMecTpa.

5. KOHTPOJIbHBIE MEPOMNPUATUA MO PE3YNIbTATAM U3YYEHUA OUCLUIMITIUHDI

BXxoOHOW KOHTpOnb MNPOBOAUTCS C LEMbl0 BbISBNEHUS pearibHOW TOTOBHOCTM K OCBOEHMIO [daHHOM
OVUCLUMNNVHBI 338 CYET 3HAHWUIA, YMEHWUI U KOMMNETEHLMI, COPMUPOBaHHLIX Ha NpeaLecTByLWMX AUCLUMnIuHax. BxoaHonm
KOHTPOIb NPOBOAUTCSA B BUAE TECTUPOBAHUS.

Kpumepuu oueHKU 8X00HO20 KOHMPOIJIS:
- OLleHKa «3a4yTeHO» BbICTaBnsieTcs oby4varoLemMycs, ecrnm KonmyecTBo npaBunbHbIX OTBETOB Bbille

60%.
- OLEHKa «He 3avTeHO» BbiCTaBnseTcs obyyalolwemycs, ecrnm KONMYecTBO MpaBWfbHLIX OTBETOB
HWxe (Mnu pasHo) 60%.

B TeyeHne cemecTpa no utoram n3yyeHns pasgenos ANCLMNIIMHBLI NPOBOANTCA E!GG)KHI:WI KOHTPOJ1b B
Buae 3NNEKTPOHHOro TeCtnpoBaHUA.

Kpumepuu ouyeHku pybexxHo20 KOHMPOoIIs:

- OLieHKa «3a4TeHO» BbICTaBNsAeTCA 0by4aloLEemMycs, eCnm KONMYeCcTBO NpaBuibHbIX OTBETOB BbilLE
60%.

- OLEHKa «He 3avTeHO» BbiCTaBnseTcs obyyalolwemycs, ecrnm KONMYecTBO MpaBWfbHLIX OTBETOB
HWxe (Mnu pasHo) 60%.

dopma NpPOMEXYTOYHOM _aTrecTauMm — 3K3aMeH. YyacTve B npouedype MonyyYeHuss 3K3ameHa
OCYLLIECTBIISIETCS 3a CHET y4eOHOro BpemeHu (TPYA0EMKOCTH), OTBEAEHHOIO Ha U3ydeHne ANCUUMIINHDI.
OcHOBHbIE yCriosusi MosyYeHUs IK3aMeHa:
1) obyyaroLmiics BbIMONTHU BCE BUAbl y4eOHOM paboThbl (BKITOYAs CaMOCTOATENbHY0) U oTYMTancs ob
UX BbIMOSTHEHUW B CPOKU, YCTAaHOBMEHHbIe rpacdhmkoM y4yebHoro npoLecca no AUCUMnimHe;

2) NpoLwén 3aKnynTenbHoe TeCTUPOBaHME.

lnaHosasi npoyedypa nony4eHusi sK3aMeHa:
1) 3a nepuop obyyeHus caaHbl OTYETHI N0 BCeM NabopaTopHbIM, MPaKTUYECKUM 3aHATUSIM;

2) Ha nocnegHem npakTM4eckoM 3aHATUKM OH caaéT pedepaT U Npe3eHTauuio;
3) B nepvion 3a4éTHOM Heagenu obyyarLWwuincs coaét TeCTUPOBaHKE;
4) B nepwviog 3a4é€THOM Hegenu CAaéT MMetoLmecs 3a40/MKEHHOCTU Mo AUCLUMIIIHE.
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NMPUNOXEHMUE 8
KAOPOBOE OBECNEYEHME YYEBHOI'O MPOLIECCA NO ogUCUMNNUHE
1. Tpe6oBaHue ®rocC

He meHee 60 NpoLEHTOB YMCNEHHOCTU negarormdeckux paboTHukoB OpraHusauuu, y4acTBYIOLLMX B
peanusaumn nporpammbl 6akanaspuarta, n nuy, npusnekaembix OpraHusaumen K peanu3auun nporpaMmmebl
OakanaBpvaTa Ha WHbIX YCNOBUSAX (MCXOAS W3 KOMMYecTBa 3aMellaemblX CTaBOK, MPUBELEHHOro K
LEeNOYNCNEHHBIM 3HAYEeHUsIM), OOSDKHbI BECTUM Hay4yHy, y4ebOHO-MeToauyveckyo u (Mnn) npakTU4eCKyto
paboTy, COOTBETCTBYHIOLLYIO MPOhunto Nnpenogasaemon AUCLUMNIUHBI (MOAYNS).

He meHee 5 NpoLEHTOB YUCNEHHOCTU nedarornyeckux paboTHukoB OpraHu3auun, yd4acTBYHOLLIUX B
peanu3auuu nporpammbl 6akanaBpuaTta, U nuu, npuenekaembix OpraHu3aunen K peanvsaunm nporpaMmmbl
GakanaBpvaTa Ha WHbIX YCMOBMAX (UCXOOA W3 KONUYEeCTBa 3aMeLllaeMblX CTaBOK, MPUMBEOEHHOTO K
LENOYUCIIEHHbIM  3HAYEeHUsIM), [OOMKHbI SIBNATbLCA pykoBogutensamu w  (unu) paboTHMKaAMKU  MHbIX
opraHu3auui,  OCYLLEeCTBNSAWLWMMW  TPyOOBYKW  AesATeNnbHOCTb B MpodpeccroHanbHonm  cdepe,
COOTBETCTBYHOLLEN NPOhEeCCUOHANBHON AEATENbHOCTU, K KOTOPOW TOTOBATCS BbIMYCKHUKM (UMETb CTax
paboTbl B 4aHHOW NpodeccnoHanbHon cepe He MeHee 3 ner).

He wmeHee 60 npoueHTOB YWUCMEHHOCTU negarormdecknx pabotHukoB OpraHusauum w  nud,
npuBrekaemblx K obpasoBaTenbHon geatensHocTM OpraHmM3aumnm Ha UHbIX YCoBUsAX (MCX04a U3 KonmMyecTsa
3aMeLlaeMbIX CTaBOK, MPUBELAEHHOTO K LIENOYUCIIEHHBIM 3HAYEHUAM), AOMMKHbI UMETb YYEHYH CTeneHb (B
TOM YMCIME YYEHYK CTENEHb, MOMy4YEHHY B MHOCTPAHHOM rocyaapCcTBe M npu3HaBaemyto B Poccuickon
depepauymmn) n (MnnM) ydeHoe 3BaHME (B TOM YUCE Y4YEHOE 3BaHWE, MOJTyYEHHOE B WHOCTPAHHOM
rocygapctee u npusHaBaemoe B Poccunckon ®enepauun).
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NPUNOXEHME 9

depepanbHOe rocyaapcTBeHHOe 60aKeTHOe obpa3oBaTenibHOe yupexaeHue
BbiclUero obpasoBaHusA
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenu MN.A.CtonbinnHa»

chakynbTeT BbICLIEro o6pa3oBaHus

ONnoIn no HanpaBneHuto 35.03.06 ArpouHxxeHepus

®OH[ OLLEHOYHbIX CPEACTB
no AucuuniunHe

B1.0.16 MaTtepuanoBeaeHue U TEXHONOIMNA KOHCTPYKLMOHHbIX
MaTtepuanos

HanpaBneHHocTb (Npocunb) «TexHu4eckun cepeuc B AMK»
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BBEOEHUE

1. ®oHO OLEHOYHbIX CpeacTB Mo  AUCUUMNMHE fABnseTca obssaTtenbHbiM  060CO6NEHHbIM
npunoxeHvem k Paboyeit nporpamMmme AUCLUNIUHLI.

3. ®oHO OUEHOYHbIX CPEeACcTB SBMASETCA COCTaBHOW 4acTbld HOPMAaTMBHO-METOAUYECKOro
obecneyeHnst cUCTEMbI OLLEHKN Ka4eCcTBa OCBOEHMST OOyYatloLLMMMCS YKadaHHOM OUCLUMNINHDI.

4. Tpn nomowm ®OC  ocylecTBNAETCA KOHTPOMb W ynpaBrieHWe npoLeccom dopMMpoBaHUs
obyvarommmca komnetTeHuun, M3 yucna npegycmotpeHHbix ®FOC BO B kavecTBe pes3ynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIMHE BKMoYaeT B cebsA: OLeHOoYHble CpeacTsa,
npuMeHsieMble AN BXOOHOTO  KOHTPOMS, OLEHOYHble CpeacTBa, MNpuUMeHseMble B paMKax
UHOMBMAOYanNW3aumMM BbINOMHEHUS, KOHTPOMsA uKcupoBaHHbIX BuaoB BAPC; oleHouHble cpenacTsa,
npyMeHsieMble AN TeKYLero KOHTPONsS U OLEeHOYHble CpeacTBa, NPUMEHSIEMblE MPU MPOMEXYTOYHOM
aTTecTauuu Nno UtToram U3y4yeHuss AUCLMUNIUHLI.

6. Paspabotumkammn hoHaa OLLEHOYHBLIX CPeACTB MO AUCUUNIMHE ABNSAOTCA Npenogasartenm
kadenpbl ATPOHOMUN N arpoOnHXXEHEpPUN, obecneymnBaroLLen nsydeHme obyyarLmnmMmnca GUCUNNInHbI B
yHuBepcuteTe. CoagepxartenbHon ocHoBom ans paspabotkm POC nocnyxmna Paboyasa nporpamma
ONCUUNNIUHBI.
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1. OXXUWOAEMbIE PE3YJIbTATbl U3YYEHUA

yqe6|-|017| AWCUUMNIINHDI, nepCOHa.ﬂbelﬁ YPOBEeHb AOCTUXEHNA KOTOPbIX NpoBepsieTcA
C ucnonb3oBaHueM npeacTaBlieHHbIX B N. 3 OueHOYHbIX cpeacTe

KomneTteHuun, Koa n KomnoHeHTbl KOMneTeHUUN,
B hOpMMPOBaHUN KOTOPbIX HauMeHoBaHue (bopMuMpyeMbIe B pamMKax AaHHOW AUCLUMITUHBI
3afeMcTBOBaHa AUCLMNIIUHA MHAuKaTopa (kak oxxngaembln pe3ynbTaTt ee 0CBOEHUs)
AOCTUXEHUN 3HaTb U ymeTb genatb BNageTb HaBblkamu
Kon HanMeHoBaHue 9
KOMNeTeHLUn NoOHMMaTb (oencTBoBaTh) (vmeTb HaBbIKK)
1 2 3 4 5
O6wenpodeccnoHanbHble KOMNeTeHLUU
OrlK-1 OrlK-1.1 3HaTb cBoWcTBa | YMeTb  pasnuyaTb | Bnagete meToavkamm
McnonbayeT KOHCTPYKUMOHHbI | METanbl U CNnaebl, | NONy4eHUs  OTIIMBOK,
OCHOBHbIE 3aKOHbI | X MaTepuanoB | NPUMeHsieMble B | npokaTa.
€CTECTBEHHOHAy4Y | MPUMMEHSIEMbIX B | MaLIMHOCTPOEHUN
HbIX AUCUMMNAH KayecTBe
CnocobeH peluaTb Onsa peweHus netanen
TUMNOBbLIE 3aa4un CcTaHOapTHbIX
npocpeccmoHansHoOn | 3adad B
OeaTenbHOCTM Ha COOTBETCTBUM C
OCHOBE 3HaHWI HanpaBneHHOCTb
OCHOBHbIX 3aKOHOB 10
MaTeMaTUYECKUX, npodeccrnoHanbH
€CTECTBEHHOHAYYHbl | ON OesATEeNbHOCTMU.
XN OrlK-1.2 3HaTb YmeTb pewaTtb | Bnagetb MeTogamm
obwenpodeccmoHan | UcnonbayeT MaTemaTuyeckue | 3agadu B | pelweHns 3agja4y B
bHbIX OUCLMMNINH C 3HaHue MeToabl ONnsi | MaTepuanoBefeHnn | MaTepuanoBefeHUn U
npuMeHeHnem mMaTemMaTuyeckux | pelleHns 3agad | u TKM | TKM
MHOPMaLMOHHO- MeTodoB Anis B MaTemaTU4eCKUMn
KOMMYHUKaALMOHHBIX | peLleHus MaTepuanoBedeH | MeTogamu
TEXHONOMNMN CTaHOapTHbIX mn n TKM
3ajay B
COOTBETCTBUM C
HanpaBneHvem
npocpeccrnoHanbH
Ol 0eATenbHOCTH
OrK-5 OrlK-5.1 3HaTb MeToaMKkM | YMeTb npoBoauTb | Bnagetb MeTogamu
YyactByeT B 3KCMepuUMeHTanb | 3KCMEepUMEHTLI, B | MpOBeAeHUs
3KCMEpPUMEHTanb | HbIX T.4. BUPTYyarnbHble C | 3KCMEPMMEHTOB B
HbIX nccnegoBaHun obpasuamu MaTepuanoBeaeHn
ncenegoBaHusx no  MCNbITaHUO | MaTepuanos
no MCnblTaHUo ob6pasuos
r CENbCKOXO3SINCTB | KOHCTPYKLMOHHBI
OTOB K yHacTiio B E€HHOW TEXHUKMN. X MaTepuarnos
npoBeAeHnM
OKCTIEPUMEHTATTBHbIX OrlK-5.2 3HaTb MeToaMku | YMeTb npoBoauTb | Bnagetb MeToaammn
NCCNenoBaHMI B CnocobeH 06paboTkun obpaboTky 0bpaboTkm
MPOGECCHOHATBHOI npoBoauTb pe3ynbTaToB 3KCMEPUMEHTOB  C | pe3ynbTaToB
OATENbHOCTH n3MepeHust 1 akcnepumeHTans | obpasuamu 3KCNEPUMEHTOB
HabnoaeHus, HbIX maTepuanos
obpabaTbiBaTh U nuccnegoBaHumn
npeacTaenaTb no  MCNbITaHWUIO
aKkcnepumeHTans | obpasuos
Hble AaHHbIE U KOHCTPYKLUMOHHbI
pesynbTaThl X MaTepuanos
ncnblTaHUn
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YACTb 2. OBLLAAI CXEMA OLIEHWBAHWUA XOOA U PE3YNIbTATOB U3YYEHUA
YYEBHOU AUCLUMIIUHbI
O6wmne KpMTEPUM OLIEHKN N peecTp NPUMEHSIEMbIX OLIEHOYHbIX CPeaAcTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHNA X04a U pe3ynbTaToB U3y4eHuUs y4eOHoMn
OUCLUNNMHBbI B paMKax Neaarormyeckoro KOHTpons

Kateropus

KOHTPOJIA N OL€HKUN

Pexum KOHTPOJIbHO-OLEHOYHbIX MepOI'IpI/IﬂTI/IIZ

CcaMooLEeHKa

B3aMMOOLEHKa

OLeHKa CO CTOPOHbI

npenogaBarens

npeacraBuUTens
npou3BoaCTBa

Komuc-
CUOHHas
oLeHKa

2

3 4

5

BxogHow KOHTpoOsb

- TECTUpoBaHue

1.1

UHpamnBuayanusauus
BbINOJIHEHUNA*,
KOHTpPOJb
¢hmKcMpoBaHHbIX
BugoB BAPC:

Pedepar *

2.1

KoHTponbHas pabota

2.2

TeKkyLWwmn KOHTPOTb:

- cCaMocCToATEeNTIbHOE
n3yvyeHune Tem

3.2

- B pamMkax
nabopaTtopHbIX
3aHATUIN N NOArOTOBKU
K HAM;

3.1

- TeCcTMpoBaHue

3.2

- B paMkax obue-
YHUBEPCUTETCKOM
CUCTEMbI KOHTPOIS
yCrNeBaeMoCTH

3.5

MpomexyToyHas
artTrectauma*
6akanaBpoB No
uToram nsydeHus
Kypca, BKntovas
BbIXo4HOM
KOHTpPOJIb

- TecTMpoBaHue

4.1

X -

- 9K3aMeH

4.2

X -

* OaHHbIM 3HAKOM NMOMeYeHbl MHAMBUAYanusnpyemblie Buabl y4e6GHol paboThbl
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2.2 O6LwWue KpUTEPUM OLIEHKM X0Aa U pe3ynbTaToB

M3y4yeHuA y4eOHON ANCLUNIIUHBI

1. ®opmManbHbIA KPpUTEPUN NOJTyYEHUA OOy4valoLMMUCA
NONOXUTENbLHOW OLEHKMU MO UTOram M3yYeHUs AUCLUNIIUHDI:

1.1 NpegycmoTpeHHasn nporpaMmma
N3yYeHns QUCLUNANHBLI 00yYaoLWMMCs
BbIMOSTHEHA NOSIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxgow 13 npegyCMOTPEHHbIX NporpammMon Buaos padboT
no AncuunnuHe oby4varoLMincs yCneLwHo oTunTarncs nepeg
npenogaBaTtenem, 4EMOHCTPUPYS NPU 3TOM AOSMKHbIN (HE HuKe
MWHUMAabHO MPUEMSIEMOr0) YpOoBEHb COOPMUPOBAHHOCTM
3NEeMEHTOB KOMMETEHL N

2. I'pynnbl HedpopManbHbIX KpUuTepues

KayeCTBEHHOMW OLIeHKU paGOTbI 06yqa|ou.|eroc;| B paMKax usy4dyeHusa gUCUUMIIUHbIL

2.1 KpuTepum oLleHKM KayecTBa xoaa
npouecca usyyeHusi obyyatommecs
nporpaMmmbl ANCUUNANHBI (TEKYLLEN

yCrneBaeMocTu)

2.2. KpuTepum OLEHKN Ka4eCcTBa BbINONTHEHNS KOHKPETHbIX
Buaos BAPC

2.3 Kputepuu oLeHKM Ka4yeCTBEHHOIo
YPOBHSI UTOrOBbIX PE3YNbLTATOB

n3ydyeHuna gucumnimnHbl

2.4. Kputepum aTTecTtaumoHHOWN OLEHKM Ka4eCTBEHHOIO YPOBHS
pe3ynbTaTtoB U3y4eHUs QUCLUMAWHDI

2.3 PEECTP

3N1eMeHTOoB CbOH,D,a OLEeHO4YHbIX cpeacTsB no yqe6|-|0171 AancuuninuHe

Mpynna OuLEeHOYHOE CPEeACTBO UK Ero dIeMeHT
OLIEHOYHbIX CPECTB HaumeHoBaHue
1 2

1. CpepctBa ansa
BXOA4HOr0 KOHTpONA

TecToBbIE BOMNPOCHI And npoeegeHnda BXOAHOIo KOHTPOIA

LWkana un KpUTeEPpUnN oueHnBaHm4a OTBETOB Ha TeCTOBbIE BOMNPOCHLI BXOAHOIO
KOHTPONNA

2. CpencTBa

ANA MHOMBUAyanusauum
BbINOSTHEHUSA,

KOHTpOnS
dmKcMpoBaHHbIX BUAOB
BAPC

Pedepar

LLikana v kpuTepun oLieHMBaHUA pedepara

KoHTponbHas pabota (3ao4Hoe obyyeHune)

LLkana n KpUTepumn OLLEHNBAHUA KOHTPOIbHOM paboTbl (3a04Hoe oGyYeHne)

3. CpencrtBa
ONA TeKyLllero KOHTpons

Bonpocbl 4ns camocTosATENbHOrO N3yyYeHns

O6LUMIA anropuTM CaMOCTOSATENBHOIO M3y4eHUss BONPOCOB

Llkana u KpUTepmmn OLLEHKM CaMOCTOSITENBHOIO M3YyYeHNs1 BOMPOCOB

Bonpockl Ans caMonoaroToBky Mo TemMam 1abopaTopHbIX 3aHATUN

LLkana n KpUTepmm oueHUBaHUS CaMOMOArOTOBKM MO TeMam NlabopaTopHbIX
3aHATUN

TecToBbIE BOMPOCHI A71s1 NPOBeAeHUs1 PYOEXHOIO KOHTPOIs

LLkana u KpuTepumn OLLEHNBAHNA OTBETOB Ha TECTOBbIE BOMPOCHI py6eXXHOro
KOHTpOIsi

4. CpeacTBa

Onsi NPOMeXyTO4HON
aTTecTauuu no utoram
M3y4YeHUA OUCLUNSINHBI

TecToBblE BOMPOCHI A4Sl NPOBEAEeHUs] MPOMEXKYTOYHOIrO KOHTPOIs

LLlkana u KpuTepmmn OLLEHNBAHNSA OTBETOB Ha TECTOBbIE BOMPOCHI
MPOMEXYTOYHOIO KOHTPOIS

Bonpockl k 9k3aMeHy Ansi NpoBeAeHUsI MPOMEXKYTOYHOTO KOHTPOSIS

OK3amMeHaUMOHHbIe BuneTbl ANsi NPOBEAEHUSI MPOMEXYTOYHOIO KOHTPOIS

LLkana u KpuTepun OLLEHNBAHNS OTBETOB Ha BOMPOCHI MPOMEXKYTOYHOIO
KOHTpOnsi

MpomexxyToyHas aTTecTaumns obydatoLmxcs Nno pesynbTatam M3ydeHus
y4e6HON ANCUMMNIIUHDI

51




2.4 OnucaHue nokasarenemn, KputepueB U LLKan oueHnBaHUA U 3tanoB (*)OpMMpOBaHVIﬂ KOMMeTeHunn B paMKax ANCUUNIIUHDbI

YpoBHU CHOPMMPOBAHHOCTU KOMMETEHLUIN

KOMNeTeHUua He

MUHMMarbHbIN cpegHui BbICOKUI
ccpopmmpoBaHa
OueHKN cchopMMPOBAHHOCTU KOMMNETEHUUM
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHka «omu4Ho»

«Heyaosnemeopumeano»

«y@oenemsopumenbl-lo»

MokasaTenb XapakTepucTuka cpopMMPOBaHHOCTU KOMMNETEHUUN dopMbl 1
WHaekc n Koa " OLEHNBaHNS — KomneTeHuus B nonHomn CdpopmupoBaHHOCTb CdpopmupoBaHHOCTb CdpopmupoBaHHOCTb cpeacrea
Ha3BaHue vHAnkaTopa HAUKaTOPbI 3HaHVs, ymeHns:, | Mepe He ChopmmpoBaHa. KOMMeTeHL WM KOMMETEHLWM B LieNoMm KOMMETEHLWW NOTHOCTbLI0 KOHTPORS
KommeTeHLun | AOCTVXEHN koMneTeHLn HaBLIKUA Vimerowwmxcsi 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET copmmpoBaHms
koMneTeHLn (Bnanenns) YMEHWI U HaBbIKOB MUHUMATbHBIM TpeGoBaHUSM. TpeGoBaHUSM. KOMMETEHLMI
HeJoCTaToOuHO ANns TpeboBaHNAM. MmetoLumxcsa 3HaHui, MmetoLumxcs 3HaHui,
peLueHns NPakTUYeCcKnx Mmetowmxcsa 3HaHui, YMEHW, HaBbIKOB 1 YMEHUI, HaBbIKOB 1
(npodbeccunoHanbHbIX) 3aday | yMEeHW, HaBbIKOB B MOTVBaLMK B LieSIOM MOTVBaLW B MOMHON
LiefloM JOCTaTo4HO ANA | AOCTaTOMHO AN pelleHnst | Mepe JOCTaTOuHO Ans
peLUeHnst NPaKTUYEeCKUX | CTaHAapTHbIX peLUeHnst CIOXHbIX
(npodpeccuoHanbHbIX) npaKTU4YecKnx NpaKTU4YecKnx
3agav (npodbeccroHarnbHbIX) (npodbeccroHasnbHbIX)
3agad 3agaq
Kputepumn oueHnsanus
OrK- lMonHoTa 3HaHun 3HaTb cBoucTtBa | He 3HaeT cBonctBa | 3HaeT 3HaeT cBoncTBa | 3HaeT B COBepLUEHCTBE
1CnocobeH KOHCTPYKLUMOHHBIX | KOHCTPYKLIMOHHBIX YA0BNETBOPUTENBHO KOHCTPYKLMOHHbIX CBOWiCTBa
pewatb maTepuanos mMaTepuanoB MPUMEHsieMbIX | CBOWCTBA maTepuanos KOHCTPYKLIMOHHbIX
TMNoBbIE OnK-1.1 npuMeHsieMblX B | B kayecTBe fAeTtanemn KOHCTPYKLMOHHbIX NpMMeHAEeMbIX B Ka4ecTBe | MaTepuarnos
3agayn Vicnonbayet kayecTse maTepuanos netanen NPUMEHSeMbIX B KauecTse
I'IpO(i)e?CMOH OCHOBHLIE netanen MPUMEHAeMbIX B netanen
anbHoun 38KOHbI § KayecTBe geTanen
AEATENbHOCT | o HOH Hanuuue ymeHui YmMeTb pasnuyatb | He ymeeT pasnuyaTb | YMeeT MOCPeACTBEHHO | YmeeT pasnuyaTtb | YMEeT B COBEpLUEHCTBE
N Ha OcHoBe ayUHBIX meTanmbl n | metannsl " cnnasbl, | pasnnyatb MeTanfbl W | MeTannmbl W CMnasbl, | pasnuyaTb MeTannbl WU
3HaHui AMCLMAAMH cnnasbl, npyMeHsieMble B | cnnaBbl, MPUMeEHsieMble | NpUMeHsieMble B | cnnasbl, NpMMeHsiemMble B
OCHOBHbIX NS peLIeHms npYMeHsieMble B | MaLIMHOCTPOEHWUM B MaLLMHOCTPOEHUN MaLLUMHOCTPOEHUN MaLLUMHOCTPOEHUN Mpenskaamenay
3aKOHOB CTAHAPTHBIX MaLLUMHOCTPOEHUN MOHHBIi TECT:
maTtematuye 3anay B Hanuuyne HaBbikoB Bnapetb He Bnapeetr wmetoaukamu | Bnapeet Bnapeet meToamkamu | B coseplieHcTBe Bnageet Teopemqec(we
CKUX, cooteeTcTBUM | (BNIAAEHME OMbITOM) | MeToAuKamu nonyyeHus OTNUBOK, | NOCPeaCTBEHHO nonyyeHusi OTNMBOK, | METOAUKAMI  MONYYEHNA | ponoocy
€CTECTBEHHO | nonyyeHus npokaTa. mMeToaMKamu MOoMyvyeHns | mpokara. OTNMBOK, NpoKaTa. SK3AMEHALIOHH
Hay4HbIX " HanpaeneHHo OTNUBOK, OTNWBOK, NMpokaTa. Oro 330aHNS:
obwenpoce CTblO npokara. Pedepar
CCUOHanbHbI
npodeccunoHa
X AUCLUMNIIH _
c NbHON
AesATenbHoOCTH
npyMeHeHve
M
MHdopMaLmo
HHO-
KOMMYHMKaL| OlK-1.2 MonHoTa 3HaHun 3HaTb He 3HaeT matemaTuyeckve | 3HaTb MmaTemaTudeckue | 3HaTb  MaTematudeckue | 3HaTb  MaTemaTuyeckue
VOHHBIX Mcnonbsyet maTematuyeckne | MeTodbl  ANA  pelleHus | MeTodbl ANS pelleHVs | MeToAbl AN pelleHus | MeTodbl  AnA  pelueHus
TexHornorni 3HaHue meToaebl ana | 3agay B matepuanoBefeHun | 3apad B | 3agav B | 3apay B
maTtemaTtunyec pelleHnst 3agay B | 1 TKM maTepvanoBefeHUn 1 | maTepuanoBegeHuun u | matepuanoBsefeHum "
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KUX METOO0B mMaTepuanoBeaeH TKM TKM TKM
ans pelueHus un u TKM
CTaHOapTHbIX
3afa4 B Hanuune ymexui YmeTb pewatb | He ymeerT pewatb 3agaun B | YMeeT MOCPeACTBEHHO | YMeeT peliatb 3agadn B | YMeeT pelwartb 3ajayn B
COOTBETCTBUU 3apgayun B | maTepuanoBsegeHun n TKM | pewatb 3apgayun B | MaTepuanoBegeHum n | matepuanoBegeHum "
c mMaTtepuanoBefeH | MatemaTu4yeckuMu matepuanosegeHum u | TKM  matematmyeckumn | TKM  matemaTnyeckumm
HanpaBneHue um " TKM | meTtogamu TKM martemaTudeckumu | metogammn MeTogamm B
M MaTeMaTU4ecKkum MeTodamun COBEpLUEHCTBE
npodeccroHa n MeTogamm
nbHOW Hanu4yne HaBbikoB Bnapetb He Bnapeetr wmetomamu | Bnapeet Bnapeet meToaamu | Bnapeet OTNNYHO
0eATenbHOCTU | (BnapgeHwe onbITOM) | MeTodamu pelleHuns 3agad B | YAOBNETBOPUTENBLHO peLueHuns 3ajad B | mMeTogamu pelueHuna
pelleHus 3agay B | MaTepuanosegeHun u TKM MeTogammn pelleHus | maTepuanoBeneHun n | 3agay B
mMaTepuanoBeaeH 3apad B | TKM mMaTepuanoBegeHnm 7
um n TKM MaTtepuanoBefeHnn 1 TKM
TKM
MonHoTa 3HaHun 3HaTb MeToaukn | He 3HaeT MeToaukn | 3HaeT nocpeacTBeHHO | 3HaeT MeToaukM | 3HaeT B COBepLUEHCTBE
3KCMepMeHTarnbH | aKCnepuMeHTanbHbIX METOLMNKN 3KCMepMEeHTarnbHbIX METOLMNKN
bIX UCCreoBaHUN | UccrnefoBaHWn no | SKcnepuMeHTasnbHbIX nccnegoBaHnn no | aKCnepuMeHTanbHbIX
OMK-5.1 no MCNbITAHMIO | UCMNbITAHUIO obpasLoB | vccrenoBaHuin no | ucnbiTaHuo 06pasuLoB | vccreaoBaHun no
yqac-'re;ye'r s ob6pasuoB KOHCTPYKLMOHHbIX ucnbiTaHUio  00pasuoB | KOHCTPYKLUMOHHbIX UCMbITaHUIO ob6pasuoB
KOHCTPYKUMOHHBIX | MaTtepuanos KOHCTPYKLMOHHbIX mMaTtepuanos KOHCTPYKLMOHHbIX
SKkCnepumenTa mMartepuanos mMartepuanos mMarTepuanos
;Zgj:gnoaaHM Hanvune ymeHui YmeTb npoBoguTb | He ymeeT npoBoAauTb | YMeeT nocpencTBeHHO | YmeeTt NpoBOAMTbL | YMeeT B COBEpLUEHCTBE
ax Mo 3KCNEPUMEHTBI, B | 3KCNEPUMEHTHI, B T.4. | npoBOAUTL 3KCNEPUMEHTBI, B T.4. | NpoBOAUTH
NCHbITHMIO T.4. BUpTyanbHble | BUpPTyanbHble C obpasuamy | 3KCNepuMEHTbl, B T.4. | BUpPTyarnbHble C | akcnepuMeHTbl, B T.M.
CONbCKOXO3SI c obpasuamn | MaTepuanos BMpTYyarnbHble c | obpasuamu maTepuanos BMpTyarnbHble [
CTBEHHON mMartepuanos obpasuamv matepuanos obpasuamm matepuanos
OMK-5 Fotos | TexHuku. Hanuuyne HaBbikoB Bnapetb He Bnapeetr wmetomamu | Bnapeet Bnapeet meTtogamu | BnageeT B coBepLueHCTBE
K YHACTHIO B (BnageHuve onbiToM) | MeTodamu npoBeAeHnst nocpeacTBeHHO npoBeAeHns MeTogamu  MpoBeAeHus]
npoBEaeHNN npoBefeHus! 3KCMEPUMEHTOB B | MeTodamu npoBeAeHUs | SKCNEPUMEHTOB B | aKkcnepuMeHTOB B Mpeasksamenaly
SKCMBPUMEHT 3KCNEPUMEHTOB B | MaTepuanoBegeHUn 3KCNEPUMEHTOB B | mMaTepuanoBegeHuUm mMaTtepuanoBeieHum NOHHLIT TECT-
mMaTepuanoBeaeH mMaTepuanoBeaeHnn ’
anbHbIX " TeopeTnyeckue
ncenenoBaHn = BOMpPOCHI
A8 MonHoTa 3HaHun 3HaTb MmeToguku | He 3HaeT MeToavkn | 3HaeT MoCpeacTBeHHO | 3HaeT MEeTOAMKM | 3HaeT B COBEpLUEHCTBE SKIAMEHALMOHH
T 06paboTku 0o6paboTkun pe3ynbTaToB | METOAWKM o6paboTkn | 0bpaboTkn  pe3ynbTaToB | METOAMUKM 06paboTku OrO 3AAHNS;
ARBHOI OMK-5.2 pe3ynbTaToB 3KCMepUMEHTAIIbHbIX pe3ynbTaToB 3KCMepUMEHTaIbHbIX pe3ynbTaToB Pedbepar
[esTenbHoCT | Crocobe 3KCMIepUMEHTarnbH | MCCrieoBaHuii Mo | 3KCrepUMeHTasbHbIX ncecnegoBaHnn MO | 3KCTIEPUMEHTASTLHBIX
" NPOBOAMTL bIX UCCreJ0BaHWN | UCMbITAHWIO 06pasuoB | nccnegoBaHum no | ucnbiTaHWO 0o6pasLoB | nccnegoBaHum no
no UCMbITAHWIO | KOHCTPYKLMOHHBIX ucnbiTaHo  06pasuoB | KOHCTPYKLMOHHbIX UCMbITaHUIO obpasLoB
M3|\6/|epeva v ob6pasuoB MaTepuanos KOHCTPYKLMOHHbIX mMatepuanos KOHCTPYKLMOHHbIX
Hg n6|oueva, KOHCTPYKLMOHHbIX mMaTtepuanos matepuanos
obpabaTtbiBaTt MaTepuanos
zpwe,umaanmb Hanvune ymeHui YmeTb npoBoguTb | He ymeeT npoBoguTb | Ymeet npoBoauTeL | Ymeet NpoBOAMTbL | YMeeT B COBEpLUEHCTBE
SKCNIEPUMEHTa obpaboTky o6paboTky akcnepumeHToB | 06paboTKy obpaboTky NpoOBOAUTL o6paboTky
NbHbIE 3KCNEPUMEHTOB C | ¢ obpasuamu Matepuanos 3KCNEPUMEHTOB C | aKkcnepumeHToB c | akcnepumMeHTOB c
NAHHbIE ¥ obpasuamm obpasuamu maTepuarnos | obpasuamu maTepuanos obpasuamu maTepuanos
mMaTepuanos nocpeacTBEHHO
pe3ynbTaTbl
g — Hannune HaBbIkoB Bnagetb He Bnapeer ™metogamu | Bnageert Bnapeet meTtogamu | Bnapeet MeTogamu
(BnageHuve onbiToM) | MeTodamu 06paboTkun pe3ynbTaToB | NOCPEACTBEHHO obpaboTkn  pesynbTaToB | 06paboTkM  pe3ynbTaToB
06paboTku 3KCMEPVMEHTOB MeTogamu  06paboTkyM | IKCNEepUMEHTOB 9KCMEePUMEHTOB
pe3ynbTaToB pe3ynbTaToB
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3KCNepnuMeHTOoB

3KCNepnuMeHTOoB
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2.5 OnucaHue nokasarenemn, KputepueB U LLKan oueHnBaHUA U 3tanoB (*)OpMMpOBaHMH KOMMeTeHUun B paMKax AuCUUNIIUHbI

YpOoBHU CHOPMMPOBAHHOCTY KOMMETEHLUN
KOMneTeHuus He - o o
MWHUMarnbHbI cpeaHui BbICOKUI
cchopmmpoBaHa
OueHKN chopMUPOBAHHOCTU KOMMNETEHLMUI
He 3ayTteHo 3ayteHo
XapakTepucTuka cpopMnpoBaHHOCTN KOMMNETEHLNN
KomneTeHuus B 1. ChopMMpoBaHHOCTb KOMMNETEHLMN COOTBETCTBYET
NofHoOM Mepe He MUHUMarbHbIM TpeboBaHUsM. Vmetowmxes 3HaHui,
MHoekc n MH‘D':I('?a'E_"rOpa MHHMKaTOpr [MokasaTtenb oLeHBaHUs Cd)OpMMpOBaHa. . yMeHMﬁ, HaBbIKOB B LIeJTOM OOCTAaTO4YHO ANA peLlleHndA (DOprI n cpeacTea
Ha3BaHue HOCTIKeHM | KoMMeTeHua | ~ SHEHVS, YMEHNSR, HaBbiki MMeIOLl.l,VIXCH 3HaHWIA, | NpakTU4ecKknx (MPodeccroHarbHbIX) 3aaauq. KOHTpOIISt d)OpMMpE)BaHVIﬂ
KOMMETEHLMM (BrageHust) YMEHWUIN N HaBbIKOB 2. ChopMUPOBaHHOCTb KOMMETEHLIMM B LIESIOM KOMMETEHLMI
KOMneTeHLN HEA0CTaTO4HO 4SS COOTBETCTBYET TPEGOBaAHUSAM. VIMEIOLLIMXCS 3HAHWIA,
peLueHns YMEHWI, HaBbIKOB 1 MOTVBALIMW B LIENOM AOCTaTO4HO AnA
NpaKTU4YeCcKnx peLleHns CTaHAaPTHBIX NPaKTUYECKUX
(MpodbeccuoHanbHbIX | (NpodeccroHanbHbIX) 3adaud.
) 3apgay 3. ChopMMpPOBaAHHOCTL KOMMETEHLMN NOSTHOCTBIO
COOTBETCTBYET TpeboBaHUSIM. MIMetoLLmMxcs 3HaHW,
YMEHWI, HaBbLIKOB 1 MOTVBALIMK B MOMHOWN Mepe
[OCTaTOYHO AN PELUEHUS CMIOXHBIX MPaKTUYECKNX
(mpogeccuoHanbHbIx) 3agau.
Kputepumn ouexnsanus
OlMK-1CnocobeH OMK-1.1 MonHoTa 3HaTb cBonctBa | He 3HaeT cBoncrtBa | 3HaeT cBONCTBa KOHCTPYKLNOHHbIX maTtepuanos
pewarb TUMNOBblE Vicrionbayet 3HaHUIA KOHCTPYKLIMOHHBIX KOHCTPYKLMOHHbIX NpyMeHsiIEMbIX B kKayecTBe Aetanemn
3agaum OCHOBHbIE maTtepvanos maTepuanos
neocbeccmHaan 28KOHbI MPUMEHAEMbIX B Ka4eCTBe | MPUMEHseMbIX B
Ol ABATENBHOCTU | oo noiiiio aetanen KayecTBe geTanen
Ha OCHOBE 3HaHUM Hay4HbIX Haanlfe YmeTb pasnuyaTb | He ymeeT pasnuyatb | YMeeT pasnuyaTb MeTanibl W CNnasbl, NPUMEHSEMble B
OCHOBHbIX AVCLANANH YMEHUN MeTannbl W Chnaebl, | MeTannbl M CNMa.bl, | MAaLIMHOCTPOESHUN
3aKOHOB ansi NpUMeHsieMble B | NnpuMeHsieMble B
mMaTeMaTU4eckux, peleHms MaLUVHOCTPOEHUN MaLLUMHOCTPOEHUN TeopeTuueckye BONpocs!
€CTeCTBEHHOHay4 cTaHaapTHbIX Hanuune Bnapetb meTtoaukamu | He Bnageet | BrnageeT meTogukamu nony4veHus OTNNBOK, NpokaTa. 3K3aMEHALIMOHHOTO
HbIX n 3a0ay B HaBbIKOB nony4yeHua OTNMBOK, | MeToauMKamun sapaHust; Pecbepat
obwenpodeccro cooTeetcTen | (Bnanexve npokara. nosnyyYeHus OTIMBOK,
HarmnbHbIX ne OMbITOM) npokara.
AncunnInH ¢ HanpaBneHH
NpyMeHeHneM 0CTLIO
MHOPMALMOHHO- NPOteCcCHoH
KOMMYHUKAUMOHH | 0
bIX TEXHOMOIMN [LESTENbHOCT
"
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MonHoTa 3HaTb  maTemaTtmyeckue | He 3HaeT | 3HaTb mMaTemaTuyeckue MeTodbl AN pelleHus 3adad B
3HaHWI MeToAdbl Ans  pelleHust | matemaTuyeckue MaTepuanosegeHu n TKM
3agay B | mMeToabl ans
MaTtepuanosegeHum W | pelwleHns 3agady B
TKM MaTepuanoBegeHnn
n TKM
OrlK-1.2
Mcnonbayet
3HaHue
MaTtemaTunye
CKUX Hanmqpe YMeTb pewaTb 3agaum B | He ymeeT pewaTb | YMeeT pewaTb 3agayus B MatepuanoBegeHun u TKM
METOm0B YMEeHWN MaTepuanoBeaeHun n | 3agaumn B | MaTemMaTM4eckumMu metogamm
ans TKM  martematmyeckumn | MaTepuarioBefeHur
peLeHns meTogamm 7] TKM
CTaHAAPTHBIX MaTeMaTU4eCKUMMn
3anay B MeTogammn
COOTBETCTBU
mc
HanpaBneHn
em
rlpocbevc CVOH Hannuvne Bnagetb meTogamu | He Bnageet | BnageeTt meTogamm pelueHns 3agad B MatepuanoBeneHum
aneHou HaBbIKOB peLleHuns 3agay B | meTogamu pewenns | n TKM
AATENBHOCT (Bnagexve MaTtepuanoBeaeHum n | 3agay B
v OnbITOM) TKM MaTepuanoBegeHum
n TKM
MonHoTa 3HaTb MeToavkn | He 3HaeT meToauku | 3HaeT METOAMKM SKCMEPUMEHTarbHbIX WUCCIeLoBaHUiA Mo
3HaHWN 3KCMEepUMEHTamNbHbIX 3KCNEPUMEHTaNbHbIX | UCMbITAHUIO 06Pa3LOB KOHCTPYKLMOHHBIX MaTepuanos
nccnenoBaHui no | uccnenoBaHun no
OrlK-5.1 MCNbITaHUIO 0o6pasLoB | MCnbITaHWIO
OMK-5 FoToB K YyactByeT B KOHCTPYKLMOHHbIX obpasLoB
3KCNEPUMEHT MaTepuanos KOHCTPYKLMOHHbIX
YHaCTVIO B anbHbIX MaTepuanos
3KCT'|Z%?A?\AHeeHHTV;T1bH uccnegosaHu Hanvlq‘me YmeTb npoeoauTb | He ymeeT npoBoauTb | YMeeT NpOBOAMTbL 3KCNEPUMEHTbI, B T.4Y. BUPTyanbHble ¢ | TeopeTuyeckue BONpoChI
bIX MCCEROBAHMI §X Mo YMEHUN 3KCMEPUMEHTBI, B T.M. | 9KCNEpuMeHTbl, B T.4. | obpasuamu matepuanos 3K3amMeHaLMOHHOro
B UCMbITaHUIO BMpTyasbHble C | BupTyanbHble c 3apaHus; Pedbepar
CenbCKoX03s obpasuamy matepuanos obpasuamu
npodgeccnoHanbH | - _
OVt AEATENBHOCTH NCTBEHHOW mMartepuanos
TEXHUKN. Hanuuue BrageTtb metogamu | He Bnageet | BnageeT Metogamm npoBedeHUsI  3KCMEPVMMEHTOB B
HaBbIKOB npoBeaeHust MeTodamu MaTtepuanoBeaeHum
(Bnagexve 3KCMEPUMEHTOB B | nMpoBeaeHusi
OnbITOM) MaTepuanoBeaeHun 9KCMEePUMEHTOB B
MartepuanoBefeHum
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OlK-5.2
CnocobeH
npoBoOAUTb
N3MepeHns n
HabnogeHus

obpabaTbiBa
Tb "
npeacTaBnsT
b
3KCMEePUMEHT
anbHble
OaHHble U
pesynbTaTbl
ncnbiTaHun

MonHoTa 3HaTb meToavkn | He 3HaeT metoauku | 3Haet MeTOoaUKN ob6paboTkm pe3ynbTaToB
3HaHWUN 06paboTkn  pesynbTaTtoB | 06paboTkM 3KCMEPUMEHTAmNbHbIX ~ UCCNeAOBaHWN MO UCMbITAHUIO
3KCMnepyMeHTanbHbIX pesynbTaToB 06pa3LioB KOHCTPYKLIMOHHBIX MaTepuanos

nccnenoBaHuin no | 9KCMepuMeHTanbHbIX
ncnblTaHuio obpa3uoB | uccnenoBaHwn no
KOHCTPYKLIMOHHbIX ucnbITaHUIo
mMaTtepuvanos obpasLoB
KOHCTPYKLMOHHbIX
maTepuanos
Hanunuve YmeTb npoBoauTb | He ymeeT npoBoauTtb | YMeeT  npoBoautb  06paboTky  3KCMEPUMEHTOB  C
YMEHUN 06paboTky obpaboTky obpasuamy matepuanos
3KCMepUMEHTOB C | aKcnepyMeHToB c
obpasuamy matepuanos obpasuamu
maTepuanos
Hanuuvne Bnapetb metogamun | He Bnageet | Bnageet meTodamu o6paboTku pe3ynbTaToB
HaBbIKOB 06paboTkn  pe3ynbTaToB | MeTodamu o6paboTKM | 3KCMEepPUMEHTOB
(Bnapexve 3KCMeprMEHTOB pesynbTaToB
OMbITOM) 3KCMEPUMEHTOB
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YACTb 3 MeTtoguyeckue matepuansl, onpegensioue npoueaypbl oueHMBaHUSA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yrLmx 3Tanbl (POpMUPOBaAHUA KOMMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOMbHLIE 3afaHUsA, HeoO6XoAUMbIe ANA OLUEeHKU 3HaHUW, YMEeHWUI, HaBbIKOB
3.1.1 CpeactBa, npMMeHsieMble Ans BXOQHOro KOHTpons

BxogHoOM KOHTpONb MpOBOAUTCS B paMKax MEPBOro NEKUMOHHOrO 3aHATUSA C LEfbl BbISIBNEHUS
peanbHON TOTOBHOCTU OOyYalLWMXCA K OCBOEHUID AaHHOW AUCUMMNUHBI 33 CYET 3HAHUA U YMEHWN,
cOpMMPOBaHHLIX B  MpoLEecce OCBOEHUS MpeALlecTBYLMNX  AucuunnuMH.  BxogHom  KOHTpornb
paspabaTtbiBaeTcs npu noarotoske pabodert nporpammbl y4eBHOM AMCUMNNWMHBL. BXOAHOW KOHTPOIb
nposoauTcs B hopme TeCTUpoBaHnA (Ha GnaHkax).

TECTOBbIE BOMNPOChI
OnA npoBeaeHNs BXOAHOro KOHTPOss

1. Metanasl — 3710 TeJia
a) amop¢HbIe
0) KpUCTAIITUIECKIE
2. Jlerkmii MmeTaJL1
a) aIIOMUHUMN
0) TaHTaN
B) XKEJe30
3. TBepable BelllecTBA, AaTOMbI KOTOPBIX PACNIOJIATAIOTCH B MIPOCTPAHCTBE XA0THYHO
a) KpUCTaJNINYECKUE
0) amopdHBIE
B) CMEULIaHHBIE
4. TyronjaBkuii MeTaJLI
a) JKeJe30
0) Boib(hpam
B) CBUHEI]
5. Kaxnapiii MeTas1 (BelecTB0) MOKeT HAXOAUThCSl B YeThIpeX arperaTHbIX COCTOSIHUAX:
razoo0pa3HoM, *KMIKOM, TBEPAOM U B BH/ie IJIa3Mbl.
a) na
0) HeT
6. Ci1aB ¢J103KHOE BeleCTBO, COCTOAIIEee 13
a) IByX 3JIEMEHTOB
0) Tpex JIEMEHTOB
B)au 0
7. TUNBI AaTOMHBIX CBsI3el
a) MIOHHAs
0) MOHHAas, KOBaJICHTHAs
B) MOHHAs, KOBAJICHTHAs, METAJTMYECKAsI
8. CniocoOHOCTH mepeaaBaTh TEIJIOTY OT 0oJiee HATPeThIX YacTel TeJia K MeHee HArpeThbIM
a) TeIUIOEMKOCTb
0) TeTIONPOBOAHOCTH
B) TEIJIOBOE PACIIMPEHHE
9. Pa3pynieHue MeTa/1JI0B BCJleICTBHE XMMHYECKOT0 HJIU 3JIeKTPOXHMHYECKOI 0
B3aMMO/IeHCTBHS UX C BHEIIIHEH cpeaoit
a) Koppo3us
0) packucieHue

B) KpUCTAJUTH3AIIUS
10. Kakoii MeTajJ1 Ha3bIBaeTCsl YePHBIM?
a) MeJlb;
0) Kene3o;
B) TUTaH;
T') MarHuii;
) IUHK.
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Howmep OtBer Howmep OtBer
BOMIpOCa BOIIpOCa
1 0 6 B
2 a 7 B
3 0 8 0
4 0 9 a
5 a 10 0

LUKAJTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB HA TECTOBbIE BOIMNPOCbI

- «3a4YTEHO», ECNN TECTUPOBaHNE caaHo Ha 60 % n Gornee.
- «He 3a4TeHoy» - meHee 60 %.

3.1.2 CpeactBa ANA MHAUBMAYanu3auun BbINOJTHEHUSA,
KOHTpons ¢mkcupoBaHHbIX BugoB BAPC

B xone uayyeHns aucumnnuHel npeanaraeTcs BbINONHUTE PAS 3agaHun B paMkax (OUKCUPOBAHHbIX
BnaoB BAPC.Bce 3agaHusa HanpasneHbl Ha opMupoBaHMe yMeHU pabotaTb CaMOCTOATENBHO,
OCMbICITEHHO O0TOMpaTb N 0hopMNSATbL MaTepuarn, pacnpeaensTb CBOE paboyee BpeMsi, paboTaTthb C
pasnuYHbIMK TUNaMN MaTepuarnos.

TEMbl PE®EPATOB
. OCHOBHbIE TUMbI KPUCTAIIIMYECKNX PELLETOK METASIIOB;
. OCHOBHbIE NPUMECK B MeTanax v BIUSIHUS UX Ha CBOMCTBA METaIoB;
. OCHOBHbIE CBOINCTBaA MeTasnsoB
. TexHonoruio NponsBoAcTBa cTanen, YyryHa, anioMmHusa n meau;
. DU3MKO-XMMUYECKME NPOLECChl B JOMEHHbIX Nevax;
. Cnoco6bl nony4yeHus OTNNBOK;
. NnTeHO-TeXHONOrMYEeCcKyo OCHACTKY U 0bopyaoBaHue;
. Bugbl coctaBoB 1 ceonctea hOPMOBOYHLIX CMECEN;
. TEXHONOrNI0 N3roTOBMEHUS NMUTENHBIX OPM.
10. Uenb npoegeHus TO;
11. MNpeBpaleHns npoTekaroLme B MeTannax npu Harpese;
12. OcHoBHble BuAabl TO;
13. Kakue GbIBalOT BUAbI OTXKMUra U ero HasHa4YeHne;
14. B 4yem CyLLHOCTb HOpManu3auun 1 ee NpeuMyLLLeCTBa Nepes OTXKUIoM;
15. CnocoObl 3akanku;
16. Bugbl oTnycka u nx HasHayeHue;
17. OCHOBHbIE 3aKano4vHble cpeabl;
18. HasHaueHune XTO u aTanbl ee NnpoBeaeHUs;
19. OcHoBHble onepauuun XTO;
20. BnvaHue yrrnepoga u nocTOAHHbLIX NPUMECEN Ha Ka4yecTBO cTanu;
21. IlernpytoLime KOMNOHEHTbI B CNaBax «Xkeneso-yrnepoay;
22. KnaccudukaLmo 1 MapkupoBKY YrinepoancTbiX U NErMpoBaHHbIX cTanewn;
23. TpeboBaHus, NpeabsBNseMble K KOHCTPYKLMOHHbBIM CTarnsim;
24. CtpouTenbHble cTanu (06bIKHOBEHHOIO KayecTBa Y HU3KONErMpoBaHHbIE);
25. MawuHocTpouTenbHble CTanu, YrnepoaucTble, nerMpoBaHHble, LEMEHTUPYEMbIE U PECCOPHO-
NPYXVHHbIE CTanw;
26. CneuymarnbHble CTanu: LWAPUKOMOALIUMHMKOBBIE, XapOCTOMKME, XaponpoyHble, HEpXXaBewLme crtanm u
crnnasbl;
27. Knaccugukaumo YyryHos;
28. MapK1MpOBKy YyryHOB, CTPYKTYpPY 1 06nacTb NPUMEHEHUS YyTryHOB.
29. AnOMUHWIA, U ero cnnasbl, krnaccudurkauus, MapkMpoBka, 061acTb NPUMEHEHNS;
30. TutaH, MarHmi n nx cnnassl;
31. TeopeTuyeckmne oCHOBbI CBApKM MiaBneHneMm;
32. Buapbl ToKa npu cBapke;

OCOoO~NO D WN-=-
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33. Cnocolbl 3axuraHus ayru;
34. Knaccudukauusa BugoB cBapku;

LUKANA U KPUETEPUU OLLEHUBAHUA
- OLEHKa «3aYmeHO» BbICTABMSETCS, €Cnu OByYalLMincs BbINOMHUN pedepaT, CMOr BCECTOPOHHE
pacKkpbITb TEOPETUYECKOE COdEP)KAHUE TEMbI.

- OUEeHKa «He 3a4meHO» BbICTaBndeTCsd, eclnun o6yqa|ou.wu7|c9| He BbINONHWN pedepaT n He cCcMor
BCECTOPOHHE pacKpbITb TEOPETUHECKOE CoAepXKaHNEe TEMBbI.

BOMPOCbI K KOHTPOJIbHbIOA PABOTE Ne 1

Ne Bonpochl 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

4. Bbl‘-lepTI/ITe anarpamMmmMmy  COCTOAHUA CUCTEeMbl CBUMHEU — OJi0oBO. Onuwnte B3aI/IMO,EI,el7ICTBI/Ie

KOMMOHEHTOB B XXMOKOM U TBEPAOM COCTOSIHMSIX. YKauTe CTPYKTYpHble COCTaBfsiolwue BO Bcex obnacTtsx
avarpammbl cOCTosiHUSA. Onpegenute KONMMYecTBEHHOE COOTHOLLEHWE (a3 U UX XMMUYECKUii cocTas B cepe-
[OViHe TeMnepaTypHOro MHTepBarna nepBuUYHON KpucTannmsaumm cnnaea ¢ 10 % Sn.

5. BbluepTute guarpammy COCTOSIHUS CUCTEMbl anioMWHUIA — repmanun. Onuwinte B3anMOLencTBune
KOMMOHEHTOB B >XWOKOM W TBEPAOM COCTOSIHUAX. YKaXWTe CTPYKTYpHble COCTaBnfwliMe BO BCeX 0bnacTax
guarpammbl coctosHus. Onpegennte KOMMYECTBEHHOE COOTHOWeHue a3 M UX XUMUYECKUM COoCTaB B
cepeauvHe TeMnepaTypHOro nHTepearna nepBnyYHon kpuctannusauum cnnaea ¢ 10 % Ge.

6. BbluepTuTe amarpammy COCTOSIHUSI CUCTEMbI antOMUHUA — KpeMHuiA. OnuwimTe B3anMoaencTBue
KOMMOHEHTOB B XWOKOM W TBEPOOM COCTOSIHUSIX. YKaXuTe CTPYKTypHble COCTaBnsoLne BO Bcex obnactax
guarpammbl coctosHus. Onpegennte KOMMYECTBEHHOE COOoTHoWeHue a3 M UX XUMUYECKUM COoCTaB B
cepenuvHe TeMnepaTypHOro MHTepearna nepBuYHON kpuctannmsauum cnnasa ¢ 10 % Si.

4 BblyepTUTE guarpaMmmy COCTOSHUS cucTeMbl Meab — cepebpo. OnuwunTe B3aMmogencTBME KOMMOHEHTOB B
XWOKOM U TBEPAOM COCTOSIHUAX. YKaXWTe CTPYKTYpHblE COCTaBMsilOLME BO BCEX OOMacTax AuvarpaMMbl COCTOSIHMS.
Onpepenunte KONMYECTBEHHOE COOTHOLLEHME a3 U UX XUMWYECKUI COCTaB B CepefvHe TeMnepaTypHOro MHTepBarna
nepBUYHOW KpucTannusaumm cnnaea ¢ 10 % Ag.

9. BbluepTuTe AnMarpammy COCTOSIHUSI CUCTEMbI BUCMYT — cypbma. OnvwmnTe B3anMOAENCTBUE KOMIMOHEHTOB B KWAKOM
1 TBEPAOM COCTOSHUSIX. YKaXnTe CTPYKTYpHbIE COCTaBMsAIOLLME BO BCeEX 06nacTsix guarpammbl coctosHus. Onpepennte
KONMYECTBEHHOE COOTHOLLIEHUE a3 N UX XMMUYECKUA COCTaB B cepeauHe TemnepaTypHOro WHTepBana nepBUYHOWN
Kpuctannuaaumm cnnasa ¢ 10 % Sb.

10.BblyepTuTte gnarpammy COCTOSIHUSA CUCTEMbI MeAb — HuKenb. Onuwnte B3aumMogencTesme KOMNOHEHTOB B XUOKOM U
TBEPAOM COCTOSHUAX. YKaXUTE CTPYKTYPHbIE COCTaBMsioLLME BO BCex 06nactsix anarpammbl coctoaHus. Onpegenuvre
KONMMYECTBEHHOE COOTHOLIEHUE a3 N MX XMMUYECKUA COCTaB B CepeauHe TemnepaTypHOro WHTepBana nepBUYHOWN
Kpuctannuaaumm cnnasa ¢ 10 % Ni.

11.BbluepTute gnarpaMmMy COCTOSIHUS CUCTEMbI KaaMU — LMHK. Onuwinte B3aMmMogencTBME KOMMOHEHTOB B XUOKOM U
TBEPOOM COCTOSIHUSAX. YKaXuUTe CTPYKTYpHble COCTaBRsoLMe BO Bcex obnactax anarpaMmmbl coctosiHus. Onpeaenute
KONMWYECTBEHHOE COOTHOLUEHNE a3 U MX XMMUYECKUA COCTaB B CepefvHe TemnepaTypHOro vHTepBana nepBUYHON
Kpuctannmusauumn cnnaea ¢ 10 % Zn.

12.BbluepTute guarpammy COCTOSIHUSI CUCTEMBI antOMUHUIA — Meab. OnuiinTe B3anMOLEeNCTBME KOMIMOHEHTOB B XXUJKOM
1 TBEPAOM COCTOSHUSIX. YKaXnTe CTPYKTYpHblE COCTaBMsoLLMe BO BCeEX 0b6nacTsix guarpammbl coctosHust. Onpepenute
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Konn4yectBeHHoe COOTHOLUeHue d)as N NX XMMUYECKUIA COCTaB B cepegunHe TemnepaTtypHOro uMHTepsana ﬂepBI/I‘-IHOIZ

Kpuctannuaaumm cnnasa ¢ 10 % Cu.

9.BbluepTuTe gnarpamMmy COCTOSIHUS CUCTEMbl CBUHEL, — cypbMa. Onuwnte B3aMMOOENCTBME KOMMOHEHTOB B

XNOKOM N TBEpOOM COCTOAHUAX. YkaxuTe CTPYKTYypHble COCTaBndwuwmne BO BCeX obnacTtax anarpaMmmbl COCTOAHUA.

Onpepennte KONMYECTBEHHOE COOTHOLLEHUE a3 U UX XUMUYECKUI COCTaB B CepedvHe TeMnepaTypHOro MHTepBana

nepeuyHON kpuctannusauum cnnasa ¢ 10 % Sb.
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BblyepTuTe AnarpammMy COCTOSIHUSI CUCTEMbI ONTOBO — LMHK. OnuwLinTe B3aumMoaencTBuMe KOMMOHEHTOB B
XMOKOM U TBEPAOM COCTOSIHUSAX. YKaXuTe CTPYKTYpHble COCTaBrsioLMe BO BCex 0bnacTsax AgnarpaMmmel
coctosHus. Onpegennte KONMMYECTBEHHOE COOTHOLIEHME a3 M MX XMMUYECKUA COCTaB B cepeavHe
TemnepaTypHOro HTepBarna nepBu4HoN Kpuctannmaaumm crnnasa ¢ 10 % Zn.

N3obpasnte pguarpammy COCTOSIHUSI CMMaBOB CUCTEMbl MeAb — HUKENb, TMOCTPOUTE KPUBYHO
oxnaxgenust ans crnnaea ¢ 25 % Ni  npoaHanusupyiite ee ¢ NnpuMeHeHeM npasuna gas.

N3o6pasuTte gnarpammy COCTOSIHUS CMaBOB CUCTEMbI MeAb — HUKErb, NOCTPONTE KPUBYIO OXNaXKaAeHUs
ans cnnaea ¢ 40 % Ni v nposegute aHanms.

N3obpasute OmarpamMmy COCTOSIHMSA CMfaBoOB CUCTEMbl Medb — Hukenb. Onpegenute coctaB U
KONnmMyecTBeHHoOe CooTHoLeHne a3 cnnasa ¢ 30 % Ni npyn Temnepatype 1200 °C.

N3obpasute gmarpamMmy COCTOSIHMSA CMMaBOB CUCTEMbI CBUHEL, — cypbma. [locTponte KpuByto
oxnaxgenus cnnasa ¢ 50 % Sb n npoaHanuanpyinTe ee ¢ npMMeHeHnemM npaswuna das.

N3obpasnte guarpamMmy COCTOSIHUS CMMaBOB CUCTEMbI CBUHeL, — cypbMa. Onpenenute coctaB u
KONMMYeCTBEHHOE COOTHOLLEHMe has cnnasa ¢ 60 % Sb npu TemnepaTtype 350 °C.

N3obpa3nte avarpammy COCTOSIHUS CMaBOB CUCTEMbl aniOMWHUA — Mefdb, MOCTPOWTE KpPUBYIO
oxnaxgenust ans cnnaea ¢ 4 % Cu n npoaHanuaupyiTe ee ¢ NpUMeHeHeM npasuna gas.

N3o0bpa3nte amnarpamMMy COCTOSIHUSI CMSIaBOB CUCTEMbI antOMWHUA — KPEMHUIA, MOCTPONTE KPUBYHO
oxnaxgeHust ans cnnaea ¢ 8 % Si u npoaHanuaupyiTe ee c NpUMEHEHEM npaBuna ¢as.

BbluepTuTe anarpaMmMy COCTOSIHUI Xene3o-ueMeHTUT. OnuwunTe ha3oBble NpeBpaLleHns 1 NOCTponTe
KpVBYIO oxnaxgeHus B nHTepsane TemnepaTyp ot 1600 go 0°C (c npumeHeHnem npasuna das) ond
cnnasa, cogepxawero 0,16% C. gns sagaHHoro cnnasa npu TemnepaType 1515°C. Onpegenutb
cocTaB a3, To eCTb NPOLEHTHOE coaepxaHue yrnepoaa B dhasax; KonmyecTBeHHOe COOTHOLEeHNne das.
Wcnonb3ys AnarpaMmy COCTOSIHWI, >XENneso-LeMEHTUT W y4uTbiBas NpeBpalleHunsi, npoucxogdawine B
ctanu Y8 npu nomnHOWM 3akanke M HU3KOM OTMYCKe, YKauTe TemnepaTtypy 3akarkuv, OXMNaXAatloLyto
cpeny u Temnepatypy otnycka. Onuwute ¢a3oBble NpeBpaLleHus, NpoucXoaswimMe B cTanu npu
3aKkanke W HM3KoM oTtnycke. [lpuBegunTe 3HadYeHWe TBEPAOCTW CcTanu, MOCre Kaxaoro Buaa
TepmMoobpaboTku. OnuINTE AaHHY MapKy CTanu.

BblyepTuTe AMarpammy COCTOSIHWI XKene3o-LeMeHTUT. Onuwnte dasoBble NpeBPALLEHUS U MOCTPOUTE
KpVBYIO HarpeBaHusi B uHTepBane Temnepatyp oT 0 go 1600 °C (c npumMeHeHnem npasuna ¢as) ons
cnnaea, cogepxawero 0,3% C. Bblbepute ans 3agaHHoro cnnaea nobyilo TemnepaTtypy mexagy
NHUSMU NMKBUAYC 1 conmayc. OnpeaennTb cocTas (has, TO eCTb NPOLEHTHOE COAepXaHve yrnepoga B
aszax; KONMYECTBEHHOE COOTHOLLEeHue das.

Wcnonb3ys anarpaMmMmy COCTOSIHWN, >XeNneso-UeMEHTUT W y4uTbiBas NpeBpalleHunsi, npoucxogdawne B
ctanu 70 Npu MONHON 3akanke W CpedHeMm OTMNyCKe, YKaxuTe TemnepaTypy 3akanku, OXNnaxkaaroLlyto
cpepny v Temnepartypy cpegHero otnycka. [lpvBeauTe mMexaHnyYeckue CBOWCTBA CTanuv Mocne Kaxgoro
Braa TepmoobpaboTkm. OnmwimnTe gaHHY0 MapKy ctanm.

BbluepTuTe AMarpammy COCTOSIHWI XKene3o-LeMeHTUT. Onuwnte dasoBble NpeBPALLEHUS U MOCTPOUTE
KpVBYIO oxnaxzaeHusi B uHTepeane temnepaTyp oT 1600 no 0 °C (c npumeHeHvem npasuna ¢as) ans
cnnaea, cogepxallero 0,5% C. [Inga 3agaHHoro cnnasa npu Temnepatype 1475°C onpegennTtb cocTtas
a3, To ecTb NPOLIEHTHOE cofepKaHue yrnepoaa B hasax; KONMYeCTBEHHOE COOTHOLLEHME (has.
Vcnonb3yss anarpaMmMmy COCTOSIHWI, XENeso-LeMEHTUT U y4uTbiBasi NpeBpalleHusi, npoucxoasaiine B
ctanu 40 npy nepekpuUCTannM3aLMOHHOM OTXUIe YKaXuTe TemnepaTypy HarpeBa W YCroBust
oxnaxgeHus. OnuwuTe hasoBble NpeBpalleHnsi, Npoucxoaswime B cTanu npu omxure. lNpusegnte
XapakTepPUCTUKN U3MEHEHNS MEXaHNYEeCKUX CBONCTB. OnuLLMTe JaHHYI0 MapKy cTanm.

BblyepTTe Avarpammy COCTOSIHWI Xerne3o-LeMeHTUT. Onuwmnte a3oBble NpeBpaLleHns 1 NocTponTe
KPUBYID HarpeBaHusi B uHTepBane Temnepatyp oT 0 go 1600°C (c npumeHeHnem npasun ¢as) ans
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cnnaea, copepxawero 0,8% C. [Ons 3agaHHOro cnnaea onpegenute MNPOLEHTHOE CcoAepXKaHue
yrnepoga B dasax npv temnepatype 700°C.

Mcnonb3ysa amarpammy COCTOSIHUMA Xemne3o-LeMEeHTUT U y4nTbiBasi npeBpalleHusi, npoucxogsiive B
ctanu 45 npu Hopmanusauuu, yKaxute TemnepaTypy Harpesa W ycrnoBus oxnaxgeHus. Onuwute
¢asoBble npeBpalleHusl, NpoucxoaswumMe B CTanu Mpu Hopmanu3aumoHHom omxure. [lMpusegute
XapakTepUCTVKN MEeXaHWYeCKnX CBOWCTB CTanu nocne TtepmoobpaboTku. OnuwmnTe AaHHYl0 Mapky
cranm.

BblyepTUTE AMarpammy COCTOSIHWI XKerne3o-LeMeHTUT. Onuwmnte da3oBble NpeBpaLLEeHUs 1 NOCTponTe
KPVBYIO OXNaxaeHus B mHTepBane Temnepatyp ot 1600 go 0°C (c npumMeHeHuem npasun ¢as) ons
crnnaea, cogepxawero 1,0% C. [Ons 3agaHHOro cnnaea onpefenute NPOLEHTHOE coAepXaHue
yrnepoga B dasax; KonMyecTBEHHOE COOTHOLLEHNE as.

Wcnonb3yss gmarpamMmmy COCTOSIHUIA Xeneso-LUeMEHTUT W yuuTbiBas MpeBpaLleHus, npoucxoasiuve B
ctann Y10 npu HENonHoW 3akanke M HU3KOM OTMYCKe, YKaxuTe TemnepaTypy 3akanky npu HU3KOM
oTtnycke. Onuwmnte hasoBble NpeBpaLLeHnsi, MPOUCXOAALLME B CTanu B npoueccax TepmoobpaboTok.
OnvwmnTe Mapky ctanu ¢ npuBeAeHNeM 3HavYeHNs TBEPAOCTM NOCne Kaxaoro Buaa TepmoobpaboTku.
BbluepTuTe gnarpaMmMy COCTOSIHUI Xene3o-ueMeHTUT. OnuwmnTe hasoBble NpeBpaLleHns 1 NoCcTponTe
KpVBYIO HarpeBaHus B uHTepsane temnepatyp ot 0 go 1600°C (c npumeHeHuem npasun ¢as) ons
cnnaea, copepxawero 1,8% C. [Ona 3agaHHoro cnnasa npu TemnepaType 1350°C onpepenute
NpoLEHTHOE coepxaHue yrnepoaa B dasax; Kofim4ecTBEHHOE COOTHoLIeHne as.

VMcnonb3yss gmarpamMmmy COCTOSIHUIA Xeneso-LUeMEHTUT W yuuTbiBas NpeBpaLleHus, npoucxoasiuve B
ctanu 50 Npu NONHON 3akanke M BbICOKOM OTMYCKE, YKaXuTe TemnepaTypy 3akanku, OXNnaaatoLlyto
cpeny, CKOPOCTb OXNaXAeHWst M TemnepaTypy HarpeBa npu BbicOKkOM oTtnycke. Onuwwute casosbie
npeBpalleHnsi, MNpoucxXodslimMe B cTanM B npoueccax Tepmoobpabotok. [puBeauTe 3HayeHusi
TBEPOOCTU CTanu nocne TepmoobpaboTkn. OnuiLnTe gaHHY0 MapKy cTanm.

BbluepTuTe gnarpaMmMy COCTOSIHUI Xene3o-ueMeHTUT. OnuwunTe ha3oBblie NpeBpaLleHnst 1 NoCcTponTe
KpUBYIO oxnaxgeHus B nHTepsane TemnepaTyp ot 1600 go 0°C (c npumeHeHnem npasuna ¢as) ong
cnnaea, cogepxawero 1,5% C. [Ans 3agaHHOro cnnaea onpegenuTe MpOUEeHTHoe coAepXaHue
yrnepoga B pasax, Konm4yecTBo aycteHuTa 1 06bem xunagkon casbl npu temnepartype 1400°C.
Wcnonb3ys anarpaMMy COCTOSHUI >Kenes3o-LeMEHTUT M yuuTbiBas npespaweHns B crtanu 85 npu
HOpManusauuw, ykaxuTe TemnepaTypy HarpeBa u ycnosus oxnaxgeHus. Onuwwute ¢asoBble
npeBpaLLeHnsi, TPOUCXOASALLME B CTany NpyM HOpManu3aumoHHOM OTXUre C NPUBEAEHNEM MEXaHUYECKNX
cBovicTB. ONuUWINTE Mapky cTanu.

BbluepTuTe AMarpammy COCTOSIHUI XKene3o-LeMeHTUT. Onuwnte da3oBble NpPeEBPALLEHUS U MOCTPOUTE
KpVBYIO HarpeBaHus B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHueMm npasuna c¢as) ons
cnnaea, cogepxallero 2% C. [Ina 3agaHHOro crnnaBa onpeaenute NpoLEHTHOE coepaHue yrnepoaa
B dpazax, KONMYeCcTBO aycTeHMTa n obbem xuakon dasel npu Temnepatype 1300°C.

Wcnonb3ys AnarpaMMy COCTOSHWI >Kernes3o-LeMEHTUT M yuuTbiBas npespaweHns B ctamm 20 npu
peKpUCTannn3aLnoHHOM OTXWre, yKaxuTe TemnepaTypy HarpeBa M ycrnosus oxnaxgeHus. Onvwure
¢a3oBble NpeBpaLleHns, Npoucxoasawme B cTanu M U3MeHeHue CBOWCTB ee npu TepmoobpaboTke, a
TaKKe ONULINTE AaHHYI0 MapKy cTanw.

BbluepTuTe anarpaMmMy COCTOSIHWUI Xene3o-ueMeHTUT. OnuwunTe ha3oBblie NpeBpaLleHnst 1 NOCTponTe
KPUBYIO OXnaxaeHusi B MHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHuem npasuna ¢as) anga
cnnaea, cogepxawero 2,3 % C. [Ona 3agaHHoro cnnaea npu Temnepatype 1200°C onpepenute
NpoLEHTHOE coepxaHue yrnepoaa B dasax, KonmyecTBEHHOE COOTHOLLEHUE has.

VMcnonb3ysi gmarpamMmmy COCTOSIHUIA Xene3o-LUeMEHTUT U yuuTbiBas MpeBpaLleHus, npoucxoasiuve B
3aKaneHHoW CTanm co CTPYKTYPOW MapTEHCUT U OCTATOYHbIA ayCTEHUT MPU HU3KOM, CPEOHEM U BbICOKOM
OTMycke, YKaxuTe TemnepaTypy HarpeBa npu pasHbix Bugax oTtnycka. Onuwute pasosble
npeBpaLLeHnsi, NPONCXOAsLLME B 3aKaneHHOW CTanu Npyu HU3KOM, CPEQHEM U BbICOKOM OTMYCKE, a TakkKe
N3MEHEHNE MEeXaHNYECKNUX CBOWNCTB.

BbluepTuTe anarpaMmMy COCTOSIHWUI kene3o-UueMeHTUT. OnuwunTe ha3oBbie NpeBpaLleHnst U NOCTponTe
KpVBYIO HarpeBaHus B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHnem npasuna ¢as) ong
cnnaea cogepxawero 2,5 % C. Bbibepute ans 3agaHHOro cnnaea Nobyio Temnepatypy Mexay
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NHUSIMK NUKBKUAyC 1 conmayc. OnpegenuTte coctae a3, TO eCTb NPOLIEHTHOE COAEepXKaHWe yrnepoaa B
dasax; KoNnM4ecTBEHHOE COOTHOLLEHNe ¢as.

Mcnonb3ysa amarpammy COCTOSIHAMA Xemne3o-LUeMEHTUT U yu4uTbiBasi npeBpalleHusi, npoucxogsiive B
ctanu Y8 npu ceponansmpyowemMm oTKUre, ykaxunte TemnepaTtypy Harpesa U YCnoBUS OXNaxXAeHus.
Onvwute pasoBble npeBpalleHns, npoucxopdlime B cTanu npu omkure. Onuwwute ctane Y8 ¢
npvBeAeHNEM XapaKTepPUCTUK MEXaHUYECKMX CBOMNCTB nocne TepmoobpaboTku.

BblyepTuTe AMarpammy COCTOSIHWI XKerne3o-LeMeHTUT. Onuwnte a3oBble NpeBPALLEHUs 1 NMOCTPonTe
KpVBYIO OxraxaeHus B nHTepane TemnepaTtyp ot 1600 go 0°C (c npumeHeHnem npasuna ¢as) ons
cnnaea copepxaulero 3 % C. [ina 3agaHHOro cnnaea onpeaenuTe NpoLEHTHOE coAepXaHue yrnepoaa
B dpazax npu temnepatype 1000°C.

Yrnepoguctble ctanu 35 n Y8 nocne 3akanku U HM3KOro oTrnycka umeroT TBepaocTb: nepsas HRC 50,
BTopas HRC 60. Vcrnonb3yss gmarpammy COCTOSIHWUIA KErne3o-LUeMEHTUT W y4uTbiBas MpeBpalleHus,
npoucxogsiine B cTansax onuwute ¢asoBble NpeBpalleHUs U 0ObACHWTE noyemy cTanb Mapku Y8
mmeeT 6onbLUyo TBEpAOCTb, YeM cTanb 35.

BbluepTuTe gnarpaMmMy COCTOSIHUI Xene3o-ueMeHTUT. OnuwmnTe hasoBble NpeBpaLleHus 1 NocTponTe
KpVBYIO HarpeBaHus B uHTepsane temnepatyp ot 0 go 1600°C (c npumeHeHnem npasuna ¢as) ond
cnnasa, cogepxaero 3,5 % C. [ins 3agaHHoro cnnaea npu Temnepatype 1150°C, onpegenute coctas
a3, TO ecTb NPOLIEHTHOE CoAepXXaHue yrnepoaa B gpasax; KonmyecTBEHHOEe COOTHOLLEHNE dhas.

Mocne 3akanku yrnepoaMcTon CTann CO CKOPOCTBHO OXMNaXOEeHWs Bbille KPUTUYECKON, Obina nonyyveHa
CTpYKTypa, cocTosilas u3 cepputa U MapteHcuta. [lpoBeguTe Ha avarpaMMe COCTOSIHUA Keneso-
LEeMEHTUT OpAMHaTY, COOTBETCTBYIOLLYID COCTaBYy 3aJaHHOW CTanu, YKaXuTe MNPUHATYID B AaHHOM
crnyyae TemnepaTtypy Harpesa nop 3akarnky u onuwmTe a3oBble NPEBPALLEHUS, KOTOPblE COBEPLLANNCH
B CTanu npu Harpese v oxnaxaeHun. Kak HasbiBaeTcsa Takon BUA 3aKkanku?

BblyepTuTe AMarpammy COCTOSIHWI XKene3o-LeMeHTUT. Onuwnte asoBble NpeBPALLEHUS U MOCTPOUTE
KpuBYIO oxnaxgeHus B nHTepsane Temnepatyp ot 1600 go 0°C (c npumeHeHnem npasuna das) ong
cnnasa, cogepxaiiero 4 % C. Beibepute ansa 3agaHHoro cnnasa nobyo TemnepaTypy Mexay NMHUsSmMu
nuksmayc n conuayc. OnpegenvTe coctas a3, TO eCTb NPOLEHTHOE coaepXaHue yrnepoaa B dasax;
KOMMYEeCTBEHHOE COOTHOLLEHME (ha3ax; KONMYeCTBEHHOE COOTHOLLEHne das.

Wspgenve un3 cpegHeyrnepoauMcTon CTanmu nocrne OoTnycka MMeeT TBepAoCTb Oonee HU3Ky, 4Yem
NpefyCMOTPEHO TEXHOMOTMYECKUMWN yCroBusSMU. Yem Bbi3BaH 3TOT AedekT, M Kak MOXHO €ro
mcnpaBuTb?

BblyepTTe AMarpammy COCTOSIHWI XKene3o-LeMeHTUT. Onuwnte asoBble NpeEBPALLEHUS U MOCTPOUTE
KpVBYIO HarpeBaHus B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHuem npasuna ¢as) ons
cnnaea, cogepxawero 4,3 % C. [Ona 3agaHHOro cnnaBa OMpeaenuTe MNPOLEHTHOE coaepxaHue
yrnepoga B dasax npu temnepartype 1147°C.

PexyLwmit uHCTpymeHT 13 ctanu Y11 Gbin neperpeT npu 3akanke. Yem BpeaeH neperpesB U kak MOXHO
MCMNpaBuTb 3TOT AedhekT, a TakKe ONUWNTE AaHHYK MapKy CTanu.

BbluepTuTe gnarpaMmMy COCTOSIHUI Xene3o-ueMeHTUT. OnuwmnTe ha3oBblie NpeBpaLleHnst U NOCTPonTe
KpVBYIO oxraxgeHus B nHTepsane Temnepatyp ot 1600 go 0°C (c npumeHeHnem npasuna ¢as) ong
cnnasa, cogepxawero 5 % C. [ing 3agaHHOro cnnaea onpeaenuTe NpoLeHTHOe CoAepXKaHne yrnepoaa
B (pasax npu Temnepatype 1000°C.

CpenHeyrnepoamncTyo ctanb, HarpeTylo A0 ONTMMarnbHOW TemnepaTypbl, OXNaxganu CO CKOpPOCTbHO,
MEHbLLE KPUTUYECKOW CKOPOCTM 3akanku. Npu 3TOM nonydeHa TBEPAOCTb HUXE, YeM NpegyCMOTPEHO
TEXHUYECKUMU YCMNOBUAMU. YeMm Bbi3BaH 3TOT AeEKT 1 KaK MOXXHO €ro UCnpaBnuTb?

BbluepTTe AMarpammy COCTOSIHWI XKene3o-LeMeHTUT. Onuwnte dasoBble NpeBPALLEHUs U MOCTPOUTE
KPUBYIO OXxnaxaeHusi B MHTepBane Temnepatyp oT 1600 go 0°C (c npumeHeHuem npasuna ¢as) ang
cnnasa, cogepxaiiero 6 % C. [Ins 3agaHHoOro cnnaea onpeaenuTe NpPoLEHTHOE CoaepXaHune yrnepoaa
B (pasax npu TemnepaType 800°C.

BblyepTuTe Avarpammy COCTOSIHWI Xerne3o-ueMeHTUT. Onuwmnte a3oBble NpeBpaLleHns 1 NocTponTe
KpVBYIO HarpeBaHus B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHuem npasuna ¢as) ong
cnnaea, cogepxauwlero 6,5 % C. BbibepuTe Ans 3agaHHOro cnnaea mnoly TemnepaTypy Mexay
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NHUSIMK NUKBKUAyC 1 conmayc. OnpegenuTte coctae a3, TO eCTb NPOLIEHTHOE COAEepXKaHWe yrnepoaa B
dasax; KonM4ecTBEHHOE COOTHOLLEHNe ¢a3.

94. BblyepTuTE Anarpammy M30TEPMUYECKOrO MpeBpaLleHus aycTeHuTa Ana crtanu Y8, HaHecuTe Ha Hee
KpUBYIO pexuma TepMmuyeckon obpaboTkum, obecnedmsatoLien nonyyerne teepgoctn HB1600. YkaxuTe
KaK 9TOT PEXUM Ha3blBaeTCs U onuwnTe hasosble NPeBpaLLeHns, NPOUCXOASALLME B CTanu.

95. BblyepTuTE AMarpammy COCTOSIHUI Xeneso-LueMeHTUT. Onuwmnte asoBble NpeBpaLleHns 1 NocTponTe
KpVBYIO HarpeBaHus B uHTepBane temnepatyp ot 0 go 1600°C (c npumeHeHueMm npasuna ¢as) ons
cnnaea, cogepxawero 4,8 % C. [Ona 3agaHHOro cnnasBa onpeaenuTe NPOLEHTHOe coaepxaHue
yrnepoga B hasax, KONM4YecTBO LLEeMEHTUTa 1 06BbEM XMAKON dasbl Mpy TemnepaTtype nexallen Mexay
TNMHUSIMU NTUKBUAYC W CONUAYC.

96. BblyepTuTE guarpamMmmy M30TEPMUYECKOrO MpEBPALLEHUs aycTeHuTa Ans ctanu Y8, HaHecuTe Ha Hee
KPVBYIO pexunma TepMmudeckon obpaboTku, obecneunBatowen nonyveHve teepgoctn HRC55. Ykaxure,
KaK 9TOT PeXUM Ha3blBaeTcs, 1 onuwmnTe dasosble NPeBpaLLeHns, MPONCXOASALLME B CTanu.

BOMPOCbI K KOHTPOJIbHbIOA PABOTE Ne 2

BapuaHT Ne 1

1. Oetanu mawwuH 3 ctanu 40 3akaneHbl: ogHM - ¢ Temnepatypbl 760 °C, apyrve - ¢ TeMmnepatypbl
840 C. YkaxnTe npaBUNbHbIA PEXUM 3aKanku, UCNONb3ys Anarpammy xeneso-uemMeHTUT. Kakne 13 gaHHbIX
aetanen umetotT 6onee BbICOKYHO TBEPAOCTb M Ny4luMe 3KCMfyaTauuoHHble XapakTepucTuku. [Npegnoxure
BMA OTNycKa NPUMEHUMbIN 418 AaHHOW CTanw.

2. [ina n3rotoBneHus psiga getanen camoneta BbiGpaH cnnae [16. Onuwnte coctaB cnnaea, pexum
YNPOYHSOLWEN TepMuyecko 00paboTkm M Monydaemyto  MUKPOCTPYKTypy. Onuwute npoLeccsl,
npoTekatoLne npn TepmoobpaboTke.

3. Anga n3yyeHnss pexyLunux CBOWCTB UHCTpPyMeHTa 3 ctanu P12 HasHauuTb TepMUYECKY0 U XUMMUKO-
TepMmuyeckylo obpaboTky. [atb obocHoBaHWe nocnegHen obpaboTke. OnuwmMTe TexHOnoruw obpaboTky,
MapKy cTanu, U MUKPOCTPYKTYPY WHCTpyMeHTa. [MpuBeauTe 3HayeHWe TBEpAOCTU WHCTPYMeHTa nocre
06paboTok.

4. [Ina “3roToBneHusi NpyxuHbl BbibpaHa ctanb 60C2XPA. Pacwundpyrite mapky ctanm, o0bscHUTe
BMMSHWE TNEernpylwmx 9SfeMeHTOB U1 onuwuTe BnusHMe o6paboTtku. [puBeguTe XapaKTepUCTUKM
MEeXaHWYEeCKMX CBOWCTB CTanu.

BapuaHT Ne 2

1. Mpn npoBegeHun Tepmuyeckorn obpaboTkM Bana, M3rOTOBMEHHOIO M3 cTanu 45, Obina BbINOJSIHEHA
3akanka ¢ 760 °C. lNpaeunbHo nu 6bina BbibpaHa TemnepaTypa 3akanku? OBGOCHyViTe CBOe pelleHue.
KakoBa cTpykTypa Bana nocne gaHHoW TepMoobpaboTku.

2. Ins 13roToBneHus1 MOCTOSHHbLIX MarHuToB ucnone3yetcs cnnas KOHOK40T8A: a) pacwudpynte
COCTaB W onpefenuTe, K Kakown rpynne OTHOCUTLCS AaHHbIN CnfaB no Ha3HayeHuto; 6) obbscHUTe BnvsiHMe
nerMpoBaHnsi Ha CBOWCTBA CMNilaBa; B) YKaXMTe OCHOBHble CBOWCTBA W TpeboBaHWs, npeabsiBrsiemMble K
cnnasy.

3. Ons n3rotoBneHus aetanen nyteMm rnybokowm BbITSXKKM npumMeHsieTcs naTtyHb J190. Pacwudpyite
COCTaB, HasHa4ybTE PEXMM MPOMEXYTOYHON TEPMUYECKON 006paboTKkuM, NPUMEHSeMON MeXQy OTAEMbHbIMM
onepauusamn BbITsHXKKA. OBOCHYNTE BbIOPaHHBIN PEXMM U MPUBEANTE MEXaHMYECKMe CBOMCTBA CMiaBa.

4. [Ina ynydweHnsa pexyLimx CBOMCTB UHCTPYMEHTa M3 ctann P18 HasHaunTb TEPMUYECKYIO U XUMUKO-
TepMuyeckyto obpaboTky. [1na o6ocHOBaHUS nocregHen obpaboTku onucaTb TEXHONOMUIO NpoLecca, Mapky
cTanu n MUKpOCTPYKTYpy. MNpuBeanTe 3Ha4YeHne TBEPAOCTM UHCTPYMEHTa nocne o6paboTok.

BapuaHT Ne 3

1. MeTuunkn n3 ctanu Y10A 3akaneHbl: ogHu - ¢ Temnepatypbl 760 °C, gpyrue - ¢ Temnepatypbl 840 °C.
Wcnonb3yss amarpaMmy Xeneso-LUeMEeHTUT, YKaXuTe NpaBumbHbIA pexuM 3akanku. Kakom w3 aTux
WMHCTpPYyMeHTOB byaeT mMeTb Gonee BbICOKYD TBEPOOCTb M M3HOCOCTOMKOCTb, @ COOTBETCTBEHHO nydlline
3KcnnyaTaunoHHbIE XapaKTepUCTUKK, NPeAnoxXxuTe BUA OTNYCKa ANs JaHHOW cTanu.

2. Anga obLwmBkM camoneToB ncnonb3yetcd cnnas BT6. [NpuBeante xmmMu4eckuii CoctaB cnnaBa, Pexum
YrpOYHsoLWEen TepMuyeckon obpaboTkm u nonydyaemylo npu 3ToM CTpykTypy. OnuwmTe npoLecchl,
npoTekatoLne npn Tepmmyeckon obpaboTke.
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3. Konenuatble Banbl oTnuBalOT M3 4yryHa mapku BY70-3. Pacwwudpynte mapky u onuwute
nony4exve.

4. [na wusrotoBrneHua aetanu BblbpaH cnnas [116. pacluudpynte ero coctaB, OMULUUTE KaKuM
cnocobom Npom3BOANTCH YNPOYHEHNE CMNaBa U YKaXKUTE XapaKTepUCTUKN MEXaHUYECKNX CBONCTB.

BapuaHT Ne 4

1. O6bACHUTE NPUYUHBI BO3HVKHOBEHUS HAMpPsKeHUN npu 3akanke. Kakne aedekTbl MOryT BO3HUKHYTb
npu atom? Kaknm ob6pazom MOXHO NpeaoTBpaTuTe 06pa3oBaHme 3aKanoyHbIX TPELLMH?

2. Ona wnsrotoBneHus petanen, NpuMeEHAeMbiXx B CYAOCTpoeHuu, BblbpaH cnnaB BpAMu10-2: a)
pacwndpynTe CocTaB M ONpedennTe, K Kakow rpynne OTHOCUTCS AaHHbIN crnae; 0) yKaXuTe OCHOBHble
cBovicTBa 1 TpeboBaHus, NpeabsiBNSEMbIE K CNaBy.

3. Ha n3genusix ua crann 35XMHKOA TpebyeTca nony4mTb NOBEPXHOCTHLIN CIOW BbICOKOW TBEPLOCTMU.
O6ocHynTe BbIOOP MeToAa XUMUKO-TepMMYEecKkorn o06paboTku. OnuwinTe TexXHONorMw 00paboTkn, MapkKy
cTanu 1 CTPYKTYpy nsgenuin nocne obpaborku.

4. [Ins n3roToBneHus peccop BbidbpaHa ctanb 70C3. Pacwundpyiite ee cocTtas, ykaxuTe rpynny cranm
MO HasHayeHWo, OnuINTE BMWUSHWE NeruMpylowero 9rnemMeHTa W MexaHUdeckMe CBOWCTBa nocne
TepMuyeckon obpaboTku.

BapuaHT Ne 5

1. B npouecce ropsiieit KOBKU cTanbHas geTarnb Xpyrnko paspywunack. B yem Bo3MOXHasi npuymHa
paspyLieHuna? Kak npenotspatuTb 3TOT BUA Bpaka?

2. B kayecTBe MaTepuana ans 3rotosneHns memopaH BbibpaH cnnas bpb2: a) pacwngpyite coctas
N onpegennte, K Kakow rpynne OTHOCUTCS AaHHbIM chfaB; ©) Ha3HaybTe TEPMUYEcCKyrd 00paboTky; B)
onuwINTE MUKPOCTPYKTYPY M CBONCTBA Cniasa.

3. B kauecTtBe maTepmana Onisi OTBETCTBEHHbLIX MOALUMMHUMKOB CKOMbXeHus BblOpaH cnnae BpC30.
Pacwndpynte coctaB, ykauTe OCHOBHble CBOWCTBA M TpeboBaHus, NpeabsiBfsieMble K crnnaBaM 3TOWn
rpynnei.

4, Ha kynadkax u3 ctanun 10 TpebyeTcsi MOnydYnTb MOBEPXHOCTHLIA CIION BLICOKOW TBEpPOOCTMU.
O6ocHynTe BbIGOp MeToAa XUMUKO-TepMMYeckon obpaboTku. OnuwinTe TeXHONorMw 00paboTkn, MapkKy
cTanu v CTpyKTypy nsgenumn nocne obpaboTku.

BapuaHT Ne 6

1. Onuwmte mMexaHn3mbl 6enHUTHOro npeBpalleHns. CpaBHUTE MUKPOCTPYKTYPY BEPXHErO U HUKHEro
6enHUTOoB.

2. [ina n3roToBneHus getanen B aBuacTpoeHun ucnonb3yetca cnnas MJ15: a) pacwmndpyinte coctas
cnnaea; 6) ykaxuTe cnoco® u3roToBrneHWss AeTaned W3 [OaHHOro Cnnaea; B) YKaXuUTe BO3MOXHYIO
TepMoobpaboTKy; ) ONULLINTE MEXaHMYECKMe CBOMCTBA ChiaBa.

3. [lns n3rotoBneHunsi MeTYMKOB BbibpaHa ctanb P9. Pacwmndpynte mapky, ykaxuTe rpynny ctanu no
HasHa4YeHuo, oNULNTE BNNSTHUE NErVPYIOLLIEro 3rieMeHTa U CBONCTBA MHCTPYMEHTA.

4. B ka4yecTBe mMaTepuana Ans BKNagbllwen OTBETCTBEHHbIX MOALIMMHUKOB CKOSTbXEeHUS BblOpaH crnnas
B83. Pacwudpynte cocta, onuLIMTE MUKPOCTPYKTYPY N YKAXKMTE OCHOBHble TpeboBaHus, NpeabsBnsemble
Kk babbutam.

BapuaHT Ne 7

1. CtanbHOM pblyar y aKkckaBaTopa criomancss B MOpPO3Hy noroy. B yem moxeT ObiTb MpuyuHa
NonomKn?

2. KpaTko u3noXxmte OCHOBbI TepMMYECKON 00paboTKM antoMUHUEBLIX CNNaBOB B MPUMEHEHUM K
NPOMbILLNIEHHOMY CMNIiaBy AOpanioMUH. YKaxunte coCTaB YNpoOUHAOLLMX dha3, 06pasyomuxcs npy ctapeHnn
atopantomuHa. CpaBHUTe pes3ynbTaThl, Noriyd4aemble MOocre eCTeCTBEHHOr0 U UCKYCCTBEHHOro CTapeHus,
OTMETMB NPeEMMYLLLECTBA U HEQOCTAaTKMN KaXaou U3 3Tux obpaboTok.
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3. Ha 3ybuatbix konecax m3 crtanu 15Xd TpebyeTca noOny4nMTb MNOBEPXHOCTHLIN CITON BbICOKOW
TBEepaocTu. OBoCHyMTE BLIGOP METOOA XMMUKO-TEPMUYECKON 00paboTkn. OnuwmnTe TeXHONOrM 0bpaboTku,
MapKy CTanu u MUKPOCTPYKTYpY. [pmBecTM 3Ha4YeHns TBepaoCTy n3genui nocrne obpaboTku.

4. [Ina n3rotoBneHnsi wtamnoB BblOpaHa ctanb SO0XHM. PacwundpynTe ee cocTaB, yKaxuTe rpynny
cTanu MNo Ha3HA4YeHWIo, ONULUNTE BIUAHME FErnpyloLwwero anemMeHTa M MexaHuveckue CBOMCTBa Mocre
TepMmyecKkom obpaboTku.

BapuaHT Ne 8

1. Ctanb 60 nopgepranacb 3akanke c¢ Temnepatypbl 760 °C u 840 °C. Onuwwute npeBpalleHus,
npovcxogsine npu AaHHbIX pexuMax 3akanku. YKaxuTe, Kakme obpasyroTcs CTPYKTYpbl, U oObsCHUTE
NPUYUHBI NOSNYyYEHUS 3TUX CTPYKTYp. Kakon pexum 3akankm cnefyeT NPpUMMEHUTb K AaHHOW ctanu? Kakown
BV OTNYyCKa cnefyeT pekoMeHaoBaTh AN Nony4YeHUs BbICOKMX YNPYTMX XapaKTepuUCTmK?

2. [Onsa wsroToBneHws pfetanen, nonydaembix rnybokow wTamnoBkon, BbibpaH cnnas J170: a)
paclwndpynTe COCTaB U yKaxuTe MexaHu4eckue CBONCTBa; 6) onpeaenuTe, K Kakow rpyrnne oTHOCUTLCS.

3. [Ina otnuBok crnoxHor dopmbl mcnonbdyeTtcs 6poH3a Bp010d1. YkaxuTe coCTaB TEPMUYECKYHD
06paboTKy ANs CHATUSE BHYTPEHHUX HanpshkeHun. OnuwnTe BrMsiHWE NEernpyoLwmnx 3f1IEMEHTOB, CTPYKTYPY U
CBOWCTBa cnnasa.

4. Ha wectepHu n3 crann 12XH3A TpebyeTcs nony4nMTb MOBEPXHOCTHbLIA CIOW BbICOKOW TBEPAOCTW.
[ante obocHoBaHMe BbIbOpa MeToda XMMUKO-TEPMUYECKON OOpabOoTKKM, ONMULLMTE €ro TEXHOSOTN, MapKy
cTanu n MUKPOCTPYKTYpY. INpuBeCTM 3HayeHns TBepAOCTM usgenui nocne obpaboTku.

BapuaHT Ne 9

1. B pesynbTate Tepmuyeckon o0OpaboTKm HeKOTOopble AeTanu MalluH AOMKHbl MMeTb TBepabln
N3HOCOYCTONYMBLIA MOBEPXHOCTHbIA CNOW Npu BA3KoW cepaueBuHe. Kako oBpaboTKoM MOXHO AOCTUYb
JaHHoro pesynbTtata? Onuwute gaHHyo o6paboTky.

2. HasHaybTe Mapky anioMuMHMEBOW OPOH3bl ONS1 U3rOTOBMEHUS MENKMX OTBETCTBEHHbLIX AeTanewn,
Hanpumep BTYMOK: a) paclndpyniTe COCTaB U YKaXuUTe MexaHWdeckume CBOWCTBa cnnasa; 6) onuwute
CTPYKTYpY CrnaBa 1 BO3MOXHYH TepMU4eckyto obpaboTky.

3. Ans wnsroToBneHus BTynku BbiOpaH yyryH KY56-4. Pacwudppyiite mapky v onvwnte nomnyyYeHve
yyryHa

4. [1na “3roToBneHns U3Jennii Ha CTaHKax-aBTomMaTax CnyxuT natyHb JIC59-1. YkaxuTte cocTaB, BUA
TepMoobpaboTkn Ans nonydeHust TpebyembiX CBOWCTB B MPyTKax M OOBLACHUTE MNPUYUHBI MOMy4YeHMUs
XOpOLLEeN NOBEPXHOCTM AeTanm Nnocre MexaHn4eckom obpaboTku.

BapuaHT N2 10

1. OnuwuTe, B 4YeM 3aKnO4aeTcs HU3KoTeMnepaTypHass TepMoMexaHudeckas obpaboTka
KOHCTPYKUMOHHONM cTann. OObsCHUTE C MO3NUMM TEOPUN AWUCIIOKALWUA, NMOYemMy STOT NPOLIECC MPUBOAUT K
MONy4YeHno BbICOKOW MPOYHOCTWU cTanu. Kakumu npevmyliectBaMmuM M Hegoctatkamy obnagaeTt BapuaHT
HM3KOTEMNEPATYPHON TEPMOMEXaHu4eckon o0paboTkm MO CpaBHEHWO C  BbICOKOTEMMEpPATYPHON
TepMoMexaHunyeckon obpaboTkon?

2. [Ina n3rotToBneHWsi HEKOTOPbLIX AeTanen ABuratenst BHyTPEHHEro cropaHus BbibpaH crnnas AK4: a)
pacwundpyinTe cocTaB U yKaxuTte cnocod n3rotoBneHus getanen ua 3Toro cnnaea; 6) onmwmTe BO3MOXHYIO
TepMuyeckyto 06paboTKy; B) NpuBeamMTe MexaHU4Yeckne CBOMCTBA JAHHOro crnaea.

3. Ha wramnoBom uHCTpymeHTe u3 ctann 12XH2 tpebyetcsa nony4ymTb NOBEPXHOCTHBINA CMOW BbICOKOM
TBepaoctu. [ante obocHoBaHMe BbIOOpa MeToda XUMUKO-TEPMUYECKOW ob0paboTkM, onuwute ero
TEXHOIMOrMI0, MapKy CTanu yu MUKPOCTPYKTYpY. INpuBeCTM 3HayeHns TBepAOCTM usgenui nocne obpaboTtku.

4. [Ina narotoBneHus raek BoibpaHa ctanb A12. Pacwmndpyiite ee cocTtas, yKaxute rpynny ctanu no
Ha3Ha4YeHuto.

BapuaHT Ne 11
1. CywHoctb M OCOBEHHOCTM MapTEHCUTHOro npeBpalleHus. [Mpupoga TBEpAOCTU WM XPYNKOCTU

MapTeHCUTa B CTalu. Kak Bnusiet cogepxaHue yrnepoaa Ha CBOMCTBA 3aKaneHHoro cnnasa?

2. B KOHCTpYKUUAX aBMaLMOHHbBIX PeaKkTUBHLIX ABUratenemn Ans U3roToBNeHWUst NionaTtok Komnpeccopa
BblOpaH cnnas BT14: a) npuBeante XMMUYECKMI COCTaB ChnraBa U YKaXuUTe MexaHuyeckue CBOWCTBA; 6)
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onpegenuTe, K Kakow rpynne OTHOCUTLCHA AaHHbIV CMIiaB; B) ONULLNTE PEXNM BO3MOXHON TepMOoobpaboTku n
nony4Yyaemyto npu 3Tom cTpykTypy. Onuwinte npoueccol, NpoTekarLme npy TepMmmnyeckorn obpaboTke.

3. [Ina W3roToBnEHUsI MOCTOSIHHbIX MarHUTOB BblOpaH crnnaB HKOH14[K25A. Ykaxute XuMUYecKui
cocTtaB, TepmoobpaboTKy 1 CBOMCTBA Craea.

4. [1Ns1 NOBLILLIEHWS KOPPO3MOHHOWM CTOMKOCTM BONTOB M3 YrrepoaucTon cTanu HasHaunTb BUA XUMUKO-
TepMuyeckon obpaboTtku. OBOCHyMTEe BbIGOP, ONULLNTE TEXHOSNOTMIO U MUKPOCTPYKTYPY W3OEnuin nocrie
0obpaboTku.

BapuaHT Ne 12

1. MukpoaHanuaom obHapyXeHO KpyrnHOe 3epHO Y OTnyLleHHon ctanu. Kak oHO noBnusaeT Ha CBOMCTBa
ctanu? B uyem Bo3amoxHasa npudnHa? Kak nsbexatb atoro? Kak ncnpasutb CTPYKTYpy? B Kkakumx ctansx aTo
BCTpevaeTca? Kakve n3 nepeymcrneHHbIX cTanen He CKMOoHHbl K aToMy 6paky: 40X, 40XH, 45, 30XM, 40,
40XI'C, 40XHMA (obocHyiTe cBoe peLleHue)?

2. [Ona wnsrotoBneHwss petanen camorneTta BblbpaH cnnas AMu2: a) pacwudpynte coctaB
onpenenuTe, K Kakow rpyrnne oTHOCUTLCS OaHHbIA cnnae; 6) onvwnte cnocob ynpoYyHEeHUss 3TOro cnsfaea u
00BbACHUTE NPUPOAY YNPOUYHEHNS.

3. OAns wmnsrotoBneHus 6onToB BbiOpaHa >xaponpoyHas ctanb 25X1M®. Paclwumdpynte ee cocTas,
YKQXWUTE Tpynny CTanM Mo Ha3HaYeHUO, ONULLMTE BIIUSIHUE TNErMpyoLMX 3NIEMEHTOB M XapaKTepUCTUKU
MeXaHN4YeCKNUX CBOMNCTB.

4. [Ins M3roToBneHus getanen MeToaoM LUTaMmnoBKM BbiOpaH TuTaHoBow cnnae BT5. YkaxuTte cocTas,
TepMoobpaboTKy, onuInTe CniiaB 1 ero CBONCTBaA.

BapuaHT Ne 13

1. CpaBH/TE BNUsIHUE HOPManNuU3aLMu 1 ynydweHns Ha CTPYKTYpY U CBOWCTBa cTanu. B yem npuumHa
pasnuuns MexaHM4YeCKMX CBOMCTB NOMy4aeMblX NMpU 3TOM CTPYKTYp?

2. [1Ns M3roToBMNEHMS KOHAEHCATOPHbIX TPYD, NCNOMb3yeMbIX B MOPCKOM CyAOCTPOEHUU, BbiIOpaH cnas
J1062-1: a) pacwudpyinte coctaB 1 onpeaenute, K Kakom rpynne oTHOCUTBLCA AaHHbIM cnnas; 6) onuwwnte
CTPYKTYPY U CBOWCTBa CMNIaBa; B) YKaXXMTe OCHOBHbIE CBOMCTBA 1 TpeboBaHUs, NpeabsBnsieMble K cnnaBam
3TON rpynnbl.

BapuaHT Ne 14

1. Kakon tepmmnyeckon obpaboTKoOMm M y KaKMX YYyryHOB MOXHO MOBbICUTb MPOYHOCTb, TBEPAOCTb WU
NNacTUYHOCTL? Kak yMEHbLUNTb NIMTENHbIE HAaNPSKEHNS B CIIOXKHBIX YYTYHHBIX KOHCTPYKUUAX?

2. CpaBHUTE BInMSIHME OTMYyCKa YrNepoauMCcTOM CTanM W CTapeHus AlopanioMuMHa Ha CBOWCTBA
3aKarneHHoro cnnasa.

3. Ha wusgenunax cpegHeyrnepogucTbiX NErMpoBaHHbIX CTanen, YNPOYHEHHbIX TepMOMeXaHUYeCKon
06paboTKoi, gocTuraeTcs Bbicokasi NPOYHOCTL (08<2400 MIla) npyu goctaToyHOM 3anace NNacTUYHOCTU U
BsaskocTn. O6ocHynTe BbIGOpP MeToaa 06paboTKWM, ONULLIMTE €ero TEXHONOMMI U OOBACHUTE NPUYMHY
MOBbILLIEHNS MEXaHUYECKUX CBOWCTB CTanu.

4. [Ina uarotoBneHusa 3ybyaTbix KONec NpUMEHAeTCH NeprnuTHbIN cepblil MOAUMULMPOBAHHBLIN YYryH
CU35. Ob6bsacHUTE Ha3HadeHMe W TEeXHOMOrMK MOAUMULMPOBAHUSA 4YyryHa. YKaXuTe XapakTepucTuku
MEeXaHUYEeCKNX CBOUCTB YyryHa 1 CTPYKTYpY.

BapuaHT N2 15

1. Hapucyinte cxemaTtuyeckue CTPYKTYpbl 3aKanku (MapTeHcuTa, TpoocTuTa, copbuta) 1 OGHOUMEHHbIE
CTPYKTYpbl OTNyCKa (MapTeHCcUTa OTnycKa, TPOOCTUTa OTnycka, copbuta otnycka). O6bAcHMTE pasnuyune mx
MeXaHMUYECKNX CBOWUCTB.

2. [na wnsrotoBneHunst pagmatopHbix Tpybok BbiOpaH cnnaB J190: a) pacwwudpynte coctaB w
onpegenuTe, K KakOW rpynne OTHOCUTLCH AaHHblA chnas; 6) onuwute CTPyKTypy Cnnasa; B) npusegute
XapaKTepPUCTUKN MEXaHUYECKMX CBOWCTB Crnasa.

3. [Ana n3rotoBneHus BTYNok BbibpaHa antomMuHueBast 6poH3a BpAS5. Ykaxute XuMMUYeCcKun cocTaB U
oxapaktepuayiTe cnnas. [NpuBeguTe XxapakTePUCTUKM MEXAHUYECKUX CBONCTB CrraBa.

4. Ha wsgenuvsx cpenHeyrnepoancTbiX NErMpoBaHHbIX CTanew, YNPOYHEHHbIX TEPMOMEXaHWYECKOWN
0o6paboTKoi, gocTuraeTcs Bbicokasi NPoYHOCTL (08<2800 MIla) npyu gocTtaTovyHOM 3anace NnacTUYHOCTU U

67



Bsi3kocTu. OBGoOCHynMTe BbLIOOP MeToga 006paboTKWM, OMULLMTE €ro TEXHONOTMIO W OOBACHUTE NPUYMHY
NOBbILLEHWST MEXAHUYECKUX CBOWCTB CTasw.

BapuaHT N2 16

1. OnuwuTe asoTMpoBaHWE CTanen, ykaxuTe TemnepaTypbl, NMpyv KOTOPbIX MPOM3BOAMTCS MNpOLEeCcC
MPOYHOCTHOrO a30TMPOBAHUS, WCMOMNb3ys AuarpamMy COCTOSIHUS >Keneso-asoT, OobbsAcHWTE, Mnoyemy
a30TMpoBaHWe He npousBoauTcs npu Temnepatype Hke 500 °C u Bbiwe 700 °C. HazoBuTe Mapku cTanewn,
NPUMEHSIEMbIX ANs1 a30TUPOBAHWS U OMULUUTE MOMHLIA LUKN UX TEPMUYECKON U XUMMUKO-TEPMUYECKOWN
obpaboTku.

2. Ins u3roTtoBreHusa psiga geTtaneun, UCnonb3yembiX B CyaoCTpoeHun, BblbpaH cnnas bpKMu3-1: a)
pacwndpynTe cocTaB M onpenenuTe, K Kakom rpynmne OTHOCUTLCHA AaHHbIN cnnas; ©) yKaXunte OCHOBHbIe
cBoNcTBa U TpeboBaHus, NpeabaBrseMble K CnnasamM 3TOW rpynnbl.

3. lns nsrotoBneHus pesua BblbpaH cnnas BK2. PaclwumdpynTte ero coctas, ykaxuTe rpynny cnnasa no
Ha3HayeHuIo.

4, [na w3roTtoBneHus wu3genun LwtamnoBkon BbiOpaHa natyHb J170.Pacwndpynte mapky wu
oxapakTepusynte cnnaB. OBOCHyMTe TepMOOOpPabOoTKy, OMULLMTE CTPYKTYPY U 3HAYEHUE MeXaHU4YeCcKux
CBOWCTB cnasa.

BapwuaHT Ne 17

1. Ban, nsrotoeneHHebIn n3 ctanu 35, nocne npoeefeHust TepmMoobpabdoTku No NpaBUNbHLIM PEXMMaM
obrnagaet HegoCTaTO4MHOM MNpoYHOCThbio. Kak nogobpaTe noaxoddwyld Mapky W pexuMmbl  ee
TepMoobpaboTkn? OBOCHYINTE CBOE peLLeHue.

2. Ana n3rotoBneHusa getanen npocton KoHdurypaumu, paboTtarowmx npu yaapHbix Harpyskax, BbibpaH
cnnas JIMu58-2: a) pacwudpyinte coctaB U onpefenuTe K Kakow rpynne OTHOCUTbLCA OaHHbIA chnas; 6)
OonUWINTE CTPYKTYpYy cCnnaBa; B) OOBACHUTE Ha3HayeHue nervpyrlmnx SMNeMeHTOB; ) npuBeauTe
XapakTepPUCTUKN MEXaHNYECKMX CBONCTB.

3. Ha ctanbHbIX nsgenuax Tpebyetca nonyymTs okanuHocTonkocTb Ao 850-900°C. O6ocHynTe BbIGOP
MeToaa Auddy3noHHON MeTannmaalmm, onNULLIMTE ero TEXHOMOIMIO 1 CBOMCTBA CTanu nocre obpaboTku.

4. Ctanb 10X14I14H4T" pekoMmeHOoOBaHa kak 3aMeHuTenb Hepxxaetowen ctanm 12X18H10T. Ykaxute
COCTaB, rpynny cTanM MO HasHayeHuto, OObACHWTE BBEOEHWE MEerupyrLwmx 3M1EMEHTOB M MOYEeMy OHa
peKkoMeHZOBaHa Kak 3aMeHuUTeNb?

BapuaHT Ne 18

1. B yem 3akntovaeTcs obpaboTka cTanm Xono40M M B Kakux YCITOBUSIX OHa NpUMeHsieTca?

2. [Ina oOWMBKM HEKOTOPbIX 3MEMEHTOB KOHCTPYKLMIM camorieToB ucnonb3dyeTtcsa cnnas MA11: a)
pacwundpyinTe cocTaB 1 onpenenute, K Kakonm rpynne oTHOCUTLCS AaHHbIA cnnas; 6) onuwnTe CTPYKTYpY U
ero MexaHu4eckme XxapaKTepUCTUKN.

3. Ona wusrotoBneHua npyxuH BblbpaHa 6Gepunnuesas 6poH3a bpb2. Pacwwndpyrite mapky u
oxapaktepusynte cnnas. OBocHyiTe Tepmoo6paboTky, onuLINTE CTPYKTYPY M 3HaYeHWe MexaHU4ecKmx
CBOWCTB Cnraga.

4. Ha cranbHbiXx u3genuax TpebyeTca MonyyYnTb YCTOMYMBOCTL MPOTMB a3oBOM  KOPPO3UM
(okanuHocTonkocTb) Ao 800°C. ObocHynTe BbIGOp MeToAa AUMDEPY3MOHHON MeTannuMsauun, onuwnTe ero
TEXHOMOrMI0 1 CBONCTBA CcTanu nocne obpaboTtku.

BapuaHT N2 19

1. B ctanu coctaBa: 0,86 % C, 4,2 % Cr, 6,2 % W, 1,8 % V 1 5,2 % Mo nocrne 3akanku octanocb MHOIo
aycteHuTa. HasoBuTte Mmapky ctanu. Kak BMMsieT ocTaTouHbIN ayCTEHUT Ha ee CBOMCTBa? YTo Hago caenarthb,
4yTO Bbl M30ABUTHLCSI OT OCTATOYHOIO aycTeHUTa?

2. [na wnsroToBneHuss psga geTtanen, paboTalowmx npy NoBbIWEHHbIX TemnepaTypax (300°C) c
BbICOKMMMW BMOPALMOHHBIMK Harpy3kamu (getanu gr3ensika, Kpbliia, CUCTEMbI YNpaBieHUst CaMorieToM U
ap.), ucnonb3yetca cnnas AJl19: a) pacwwndpynte cocTtaB cnnasa M YKaxuTe crnocob u3rotoBneHus
Jetanen u3 faHHoro cnnaea; 6) ykaXxuTe OCHOBHble CBOWCTBA U TpeboBaHUA, NnpeabsBnsemMble K CnaBy; B)
onuLINTE NPUPOAY YNPOYHEHNS NPU MOAUULMPOBAHNN.

3. [Ons petanew, MCNbITbIBAOLWMX BbICOKUE LIMKITMYECKME HArpy3ku, BbiOpaH BbICOKOMPOYHbLIA YYryH.
OnuwnTte nonyyeHune, CTPYKTYpY U OCHOBHbIE €ro CBOMCTBA.
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4. [na nonyyeHua wusgenuit LwTamnoBkon BbibpaHa 6poH3a BbpOL4-3. Pacludpynte mapky wu
oxapakTepusynte cnnaB. OBOCHyMTe TepMOOOpPabOoTKy, OMULLMTE CTPYKTYPY U 3HAYEHUE MeXaHU4YeCKux
CBOWCTB cnasa.

BapwuaHT Ne 20

1. [Ans n3roToBNEHUS KOHCTPYKL MK, M3rOTOBIIEHME KOTOPOM TpebyeT CBapKu 1 CIIOXHOW r’mbkn, BbibpaHa
ctanb 10kn: a) pacwmndpynTe XMMUYECKUIA COCTaB U OMpenenunTe, K Kakon rpynne OTHOCUTLCA JaHHas cTanb
Nno HasHayeHuto; 6) Ha3HaubTe pPexuM TepMuyeckon obpaboTku, NnpuBeguTe ero NnoapodHoe 06OCHOBaHNUE;
B) OMULIMTE CTPYKTYpy M CBOWCTBA CTanuM mnocne Tepmuyeckon obpaboTtku. [Noaobepute BapuaHTbl
BO3MOXHOW 3aMeHbl JaHHOW CTanu.

2. MNMopbepute MegHO-HUKENEBBIA CNaB Ans U3roTOBMEHUS NPOBOAOB, TEH304aTYMKOB, 06MnajdaroLLmx
BbICOKMM COMPOTUBIIEHUEM: a) paclumdpynTe coctas; 6) onuiuMTe MUKPOCTPYKTYPY Cnnasa; B) yKaxute
OCHOBHbIe CBOWCTBa U TpeboBaHus, NpeabsBnNaemMble K Crasy.

3. B cTpyktype ctanu Y12 nocne 3akanku nmeetca okono 30% ocTtaTtoyHoro aycteHuTa. Onuwwnte
MapKy cTanu, o6bSCHUTE MPUUYUHY ITOrO SBMEHUA M Kakon oBpaboTKOM MOXHO YCTPaHWTb OCTaTOYHbIN
aycTeHuT?

4. Cranb 10X17H13M2T pekomMeHOoOBaHa Kak 3aMEHUTENb XPOMOHWKENEBOW KOPPO3MOHHO-CTOMKON
cTanu. YKaxuTe COCTaB, rpynny cTanu MO Ha3HayeHuio U OObACHUTE pOfb Kaxdoro nervpyloLlero
aneMeHTa.

BapuaHT Ne 21

1. BbluepTute gnarpammy nM3oTepMmyeckoro npeBpaLleHns aycteHnTa anga cranu Y8, HaHecuTe Ha Hee
KpUBbIE pexuma CTyneH4aToh MU M30TepMumyeckon 3akanok. OnuwunTe CyWHOCTb NpeBpalleHni n Kakas
CTPYKTYpa nonyyutcs npu atom. B yem otnmymne obbl4HOM 3akarnku oT AaHHbIX 06paboTok?

2. MNopbepute nerkvn cnnae ANs M3roToBMeHMs OOLUMBKM CaMOMeTOB: a) paclundpynTte coctas u
onpenenuTe, K Kakow rpynrne oTHOCUTbCS AaHHbIA cnnaBs; 6) ykaxuTe OCHOBHble CBOWCTBa M TpeboBaHus,
npeabaBnsgemMble K Cnrasy.

3. OnuwmnTe marHUToMAarkme martepuansl (anscndep, TEXHUYECKN YACTOE XKeneso). YKaxute nx cocras,
CBOWNCTBa 1 0bnacTb NPUMEHEHUS.

4. Ha wspgenusx mn3 ctanu 47Pl1 TpebyeTcsa nonyyuTb MOBEPXHOCTHbIA CIIOW BbICOKOW TBEpPOOCTMU.
O6ocHynTe BLIOOP MeToAa TepMU4Yeckon o6paboTKM, OMULINTE €ero TEXHONOMM, MapKy cTanm n ee
CTPYKTYpY nocne obpaboTku.

BapuaHT Ne 22

1. B npouecce TepMmmnyeckon odpaboTku cTanm MOryT BO3HMKaTb pas3niM4HOro pogaa gedekrtol. Kakve uns
3TMX OedeKTOB NpuCYLLM YINEepoanCTbIM, a KakMe - nermpoBaHHbIM ctanam? Kak cnegyet BecTu 3akanky
Jetann un3 cpegHeyrnepoauMcTon Cctanu, 4TOObl YMEHbLUNTb BEPOSTHOCTb KOPOBMEeHMs M 3aKano4HbIX
TpewmH?

2. lNopbepute MeaHO-HMKENEBbIM CMNaB ANs M3roTOBMEHMSI MOCYAbl: a) paclumMdppynTe cocTaB WU
onpefenuTe K Kakon rpynne OTHOCUTbCS AaHHbIA cnna.; 6) ykaXuTe OCHOBHble CBOWCTBa U TpeboBaHus,
npeabaBnsgemMble K cnrasy.

3. na wn3rotoBneHus peTtanen, UCNbITbIBAOWMUX AMHAMUYECKME W cTaTMdeckue Harpysku, BblbpaH
eppuTHBIN KOBKMIA YyryH mapkm K437-12. Pacwudpyinte mapky yyryHa. Onuwinte npouecc omkura JyryHa
C yKasaHneM ha3oBbIX NpeBpaLLeHnii, MPOUCXOAALLNX B HEM.

4. OnNuwnTE MarHUTOMSANKUI MaTepuan nepmasnson. YKaxuTte coctaB, CBOMCTBA, MapKMPOBKY M obriacTb
NMPUMEHEHMS.

BapuaHT Ne 23

1. BbibpaTb cTanb AN M3roTOBMIEHUS A5l M3TOTOBJIEHMSI KOXYXOB 3rfekTpogsuraternern MeToaoM
rnybokon BbITSDKKM. ONULLIMTE WCXOAHYK CTPYKTYPY M MEXaHU4Yeckue CBOWCTBA, HasHaybTe pPEeXuM
BO3MOXHOW TepMuyeckon 06paboTku, onuinmte MUKPOCTPYKTYPY M CBOMCTBA CTanu nocne TepMoobpaboTku.
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2. Mopbepute Mapku NPUMNOEB AN N3rOTOBINEHUS (NpunanBaHnst): a) NnacTuHkM U3 BK6 k aepxaBke m
0) BbIBOOOB TPaH3WCTOPOB B paguocxeme. YKaXunTe OpUEHTMPOBOYHO TemnepaTtypy nraBAeHus u
MexaHu4ecKMe CBOWCTBA, a Tak e TpeboBaHus, NpeabsaBrsiemMble K 3TUM MPpUnosim.

3. Ha wmsgenusax un3 cranu 20X TpebyeTca nonyyYntb NMOBEPXHOCTHLIA CrIOW BbLICOKOW TBEPAOCTU U
n3HococTonkocTn. [anTe obocHoBaHMe BbibOpa MeToda XMMMKO-TEPMUYECKON 00paboTKWM, ONMULLIMTE €ero
TEXHOIOIMI0, MapKy CTanu n ee CTPYKTypy u3genui nocne obpaboTku.

4. Ina petanewn, paboTatowmx B criabbix KOPPO3UIHbIX cpedax, ucnomnbdyetcs crtanb 20X13. YkaxuTe
COCTaB, OMNpedenuTe rpynny cranu No HasHadeHut, OOBLSACHWTE NpPUYMHY BBEAEHUS XpOMa B CTalb M
YKaXXUTE MEXaHU4YeCKNe CBOWNCTBA.

BapuaHT Ne 24

1. lMopbepute cTanb ANs W3rOTOBNEHWS MNPYXWUHbl. HasHaubTe pexum Tepmudeckon obpaboTku,
ONULLNTE CYLIHOCTb MPOMCXOAALLMX NpeBpaLLeHniA, MUKPOCTPYKTYPY U CBOMCTBA OO M MOCMNe TEPMUYECKON
o6paboTkn. Kaknm o6pa3om MOXHO NOBLICUTL YCTaNOCTHY NPOYHOCTb MPY>XWUHbLI?

2. [ns w3roToBneHns KpbiMbY4aTOK BEHTUMATOPOB ANS KOMMPECCOPOB PeakTUMBHbIX OBuraTenen
ucnonb3oBaH cnnaB AKG: a) pacludgpyinte cocTaB M ONpeaennte, K Kakow rpynne OTHOCUTCH AaHHbIN
crnnag; 6) onuwKnTe BO3MOXHYHO YNPOYHSOLYH0 06paboTKy; B) yKaKuTe OCHOBHble CBOWCTBA M TpeboBaHus,
npegbsiBNAeMble K CNaBy.

3. OnuwuTe 3NeKTPOTEXHUYECKYIO CTanb. YKaXWTe COCTaB, CBOWCTBA, MapkUMpoBKY W o0bnactb
NMPUMEHEHMS.

4. [1Ins n3roToBneHUs BbICOKOHAMNPSHKEHHbIX 3ybuyaTbixX konec BbibpaHa ctanb 18XIT. MNpn obocHoBaHMM
BblBGOpa Mapku cTanu onuLIMTe BNUSHUE NErvpyroLLmMxX 3ieMeHToOB 1 06paboTok ANs AOCTUXEHUS YKa3aHHbIX
cBoncTB. [pmMBeauTe MexaHU4eckMe XxapakTepucTUKM CBOMUCTB CTarnu.

BapuaHT Ne 25

1. Kak u B kakon cTanu MOrfnv BO3HUKHYTb Takue CTPYKTYpbl: peppuT + MapTeHCUT; MapTEHCUT OoTnycKa
+ peppuT; TpoOCTUT oTnycka? OxapakTepusynTe KavyecTBO nony4aemMbix CTPYKTYP.

2. lopbepute nerkonnaBkui cnnaB ANd NOAWMMHMKA CKOMbXEHUNA: a) pacludpynte coctaB wu
onpegenuTe, K Kakon rpynne OTHOCUTLCS AaHHbIA cnnas; 6) onvwnTe MUKPOCTPYKTYPY CNIaBa; B) yKaxute
OCHOBHble CBOWNCTBa U TpeboBaHus, NpeabABsieMble K CMaBy.

3. Wnunbkn, ncnbiTbiBalomMe BbICOKME HaNPSKEHUS, M3rotoBnsatoT ud ctanm 40. Pacwundgpyite mapky,
onuwmnTe TepmMoobpaboTKy, CTPYKTYPY M CBONCTBA.

4, OnuwuTe MarHMToTBEpAble Martepuanbl (anbHUKO, eppuThl). YKaXUTe KX COCTaB, CBOWCTBA U
obnacTb NPUMEHEHNS.

BapuaHT Ne 26

1. MNogobpaTtb cTanb ANs U3roTOBNEHWUs NOALWUMHUKOB KayeHus (LLapukoB, PONIMKOB W Ap. AeTanen).
HasHaubTe Tepmuueckyto 06paboTky, onuwuTe CYLWHOCTb MPOUCXOAALLMX MpU  STOM  SIBNEHUN,
MUKPOCTPYKTYPY 1 CBONCTBA Nocne TepmoobpaboTku.

2. B ka4ecTBe MaTepuana ans noALunHUKOB CKonbxeHus BblbpaH cnnas b83: a) paclumdpynTe coctas
N onpegenuTe, K Kakon rpyrnne no HazHa4YeHUo OTHOCUTLCS AaHHbINM cnnas; 6) onULIMTE MUKPOCTPYKTYPY U
CBOWCTBa cnnasa.

3. TpebyeTcss nNpom3BecCTM MOBEPXHOCTHOE YyNpovHeHue wusgenun mn3 ctanm 20. HasHaubTe BUA
06paboTkn, oNUINTE TEXHOIOIMIO, MPOUCXOASALLME B HUX NPEBpaLLEHNs, CTPYKTYPY 1 CBOMCTBA.

4. [1ns n3rotoBneHus BanoB KOpobku nepenad BbibpaHa ctanb 25XIM. Pacwudpynte mapky ctanwu.
Mpn obocHoBaHMM BbIGOpa Mapku CTanuM ONULLMTE BIIMSIHUE NErvMpyloLlmx 3remMeHTOB M obpaboTok ans
OOCTWDKEHNs1 HEOOXOAMMbIX CBOWCTB. [puBegmTe XxapakTepucTUKN MexaHU4YeCcKMX CBONCTB CTanu.

BapuaHT Ne 27

1. O6bscHUTE BNUsSHME opMbl rPaUTOBbLIX BKITHOYEHWU HA MeXaHUYeckue CBOMCTBa Ceporo, KOBKOro u
BbICOKOMPOYHOro YyryHoB. OnuwinTe nonyyYyeHne KOBKOro YyryHa.

2. lopbepute nerknin npunown: a) pacluungpynte coctaB; 6) yKkaXuTe OCHOBHble CBOWCTBaA W
TpeboBaHus, NpeabsBrsemMble K Crnasy.

3. Onvwute cnnaebl C 0COBbIMM TEMMOBLIMM CBOWCTBaMU (MHBap, 3NUHBApP, NNATUHUT). YKaxute
COCTaB, CBOMCTBA 1 06n1acTb NPUMEHEHUS.
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4. [Ina n3roToBneHust 3ybyaTbiX KOMEC, UCMbITbIBAKLWNX CpedHue Harpysku, BblibpaHa ctanb 40XPA.
Pacwudpyiite mapky ctanmum n OOBACHUTE BIMSHME JETVPYIOLWUX 3MEeMEHTOB npu 0BOCHOBaHMU Mapku
cTanu n onuwuTe BnNusiHue obpaboTok. NpuBegnTe MexaHM4eckue XxapakTepucTUKM CBOVMCTB CTanw.

BapuaHT Ne 28

1. Topgbepute cTanb AN W3rOTOBMEHUA XUPYPrUYECKOrO WHCTpyMeHTa. Onuwmnte WUCXOOHYH0
MUKPOCTPYKTYPY M CBOWCTBa CTanu, HasHaybTe W ODOCHYMTE pexum Tepmudeckon obpaboTku, onuvwuTe
MUKPOCTPYKTYPY 1 CBONCTBA nocne TepmoobpaboTku.

2. Ina n3rotoBneHuss MEpPHOW NEeHTbl, He MEHSIoLWEeNn CBOEeN ANUHbI NPU U3MEHEeHUU TemnepaTypsbl,
BblbpaH cnnas H36 (uHBap): a) pacwmdpynTe COCTaB U ONpedenuTe K Kakon rpynne OTHOCUTCH AaHHbIN
cnnas; 6) onuwnTe BRMsSIHNE HUKENS Ha CBOMCTBA CMnasa; B) onulMTe CBOWCTBA AaHHOIO Cnrasa.

3. Ona petanen, pabotawowux B crabblX KOPPO3MOHHLIX cpefax, ucnonb3dyetcsa crtanb 10X13.
Pacwndpyinte ee coctas, onpegenute rpynny ctany No HasHayeHUto, U yKaXKute MexaHu4eckme CBONCTBa
ctanu. KakoBa ponb xpoma B ctanu?

4. OnuwunTe cnnaBbl C BbICOKMM 3IIEKTPUYECKMM COMPOTUBIIEHNEM ANS HArpeBaTerNlbHbIX 3NIEMEHTOB
(dbexpanb, HUXpoM, eppPOHNXPOM). YKaKUTE NX COCTaB, CBOMCTBA M 0611aCcTb NPUMEHEHNS.

BapuaHT Ne 29

1. Mpw npoBeaeHnn Tepmuyeckorn obpaboTkn 3ybuna, N3roToBneHHOro u3 ctanu Y7, obina BbiNOSIHEHA
3akanka ¢ 760 °C. lNpaeunbHo nu 6bina BbibpaHa TemnepaTtypa 3akanku? OBGOCHyWiTe CBOe pelleHue.
KakoBa cTpykTypa nocrie npoBeeHHON TepmMoobpaboTKu.

2. HasHaubTe MapKy anMUHMEBOro CrraBa Ans W3roTOBMEeHUst AeTanen, nonyyaemblX NUTbeM: a)
pacwmdpynTe COCTaB N yKaXuTe ee MexaHW4yeckue CBOWCTBA Cnnaea; 6) onvwumTe CTPYKTypy crnasa u
BO3MOXHYI0 TEpMUYECKYI0 06paboTky.

3. WectepHn wn3 cranu 45 3akaneHol: nepsas 750°C, Btopas - 850°C. Wcnonb3ysa auarpammy
COCTOSIHWN >Xene30-LUeMEHTUT M y4nTbIBasi NpeBpaLLeHns B CTanu Npu 3akarnke M HU3KOM OTNyCKe, OnuLinTe
BCce (ha3oBble MpeBpalleHns U 0OBbSACHUTE, Kakas U3 3TUX LuecTepeH nMmeeT Gonee BbICOKYO TBEPAOCTb U
nydyLlne aKCnyaTauMoHHble CBONCTBA.

4. CpegHeyrnepoaucTylo CTarb, HarpeTylo OO ONTMManbHOW TeMMepaTypbl, OXAaxaanu co CKOPOCThbIO,
MEHbLLE KPUTUYECKOW CKOPOCTM 3akanku. [lpy 3ToM nonyvyeHa TBEPOOCTb HWKE, YeM NpeayCMOTPEHO
TEXHUYECKNMW YCNOBUAMN. YeM BbI3BaH 3TOT AeEKT 1 KaK MOXHO ero ucnpaBuTb?

LWKAJA U KPUTEPUN OLUIEHUBAHUA
KoHTponbHou paboThbl

- OUEeHKa «3a4¥meHO» BbICTaBINAETCA, eClin 06y‘-la+0LLl,l/Il7ICFI n3yyun Bce npeanoXxeHHblie
BOMpPOChI, 0chopMnn OTYETHBIV MaTepuan B Buae pedepaTta Ha OCHOBE CaMOCTOSITENbHOrO U3y4YeHHOro
MaTepuana, CMOr BCECTOPOHHE pacKpbITb TEOPETUYECKOE COAEPKaHMe BONPOCOB, caan paboTy Ha
kacbeapy.

- OUEeHKa «He 3a4meHO» BbICTaBIIAETCA, eCln o6yqa+ou.|,|/||7|c;| M3y4mn ToNbKo 4acCTb U3
npennoXXeHHbIX BONnpocoB, HeEakKypaTHO Oq)OpMVIJ'I pe(bepaT Ha OCHOBE CaMOCTOATEJIbHOIo N3y4eHHOIro
maTtepuana, He CMOr BCeCTOPOHHE paCKpbITb TEOPETUYECKOE CoAepKaHMe TeMbl, HE caan pa60Ty Ha

kadenpy.
3.1.3 CpeacTBa ANA TeKyLWero KOHTpons
TeKyLUAn KOHTPOSb OCYLLECTBMSIETCA Ha KaXAOM 3aHATUM U HanpaBreH Ha BbISIBNIEHWE 3HAHWUIA U
YPOBHS CCHOPMUPOBAHHOCTU JNEMEHTOB KOMMETEHLMIN MO KOHKPEeTHOM Teme. PesynbTaTbl TekyLlero

KOHTPONSI MO3BONAT CKOPPEKTMPOBaTb AanbHenyo paboTy, obpaTbcs K crnabo ycBOeHHbIM BOMpocam,
06paTnTb BHUMaHNe Ha NpoGenbl B 3HaHWAX 0byYatoLLmxcs.
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BOMNPOCHI
ANA CaMOCTOATENbHOro u3yveHus

OyHasa ¢opma obyyeHus

2 cemecTp

OnpepneneHue napamMeTpoB KPUCTaNNUYECKOn peLleTku
3) TepmMmuHbl 1 onpeaeneHus
4) MeToabl ncnbiTaHUin

OCHOBLI TEOPUN CMABOB U Anarpammbl UX COCTOSIHUSA
1) ®a3oBLIN COCTaB CNIiaBoB
2) MeToabl NOCTPOEHUSI ANarpaMmM COCTOSIHUS.
3) Mpaewuno das.
4) [lBoWHbIE crnaebl

Hedopmaumsa metannos. n3nKo-mexaHUYeckme CBOMCTBA METANOB, MeToAdbl UX onpeaeneHns
6) TeopeTnyeckasi U TeXxHMYecKasi NPOYHOCTb
7) TnacTtuyeckast gedopmaums MeTanmos.
8) Haknen, Bo3BpaT 1 pekpucTannusaums.
9) XonopaHas 1 ropsyasa gedopmaums.
10) MexaHun4eckne CBOMCTBA.

BrnsHve nernpyomx aneMeHToB Ha NonoXeHne KpUTUYECKUX ToHeK agnarpamMmmel coctosiHusa Fe — C
1) KOMNOHeHTLI B cucTeMe xeneso-yrnepoa.
2) CTpYKTYpHbIE€ COCTaBMSAIOLLME CUCTEMBI XKENE30-YrNepoa.
3) dnarpamma cOCTOSIHUS XKenes3o-LeMeHTUT

LiBeTHble MeTannbl. Cnnaebl LBETHLIX METASSIOB.
4) O6o3Ha4yeHue.
5) Mapkuposka.
6) [lpumeHeHne

Manka metannos. lNpumeHeHne. HasHayeHue.
5) Tpunown anga narku
6) dnockl AN nankm

7) TexHonorusa namku

8) [JlocTOMHCTBa M HEQOCTATKM MNanKu

Mpunon. MNMpenmyLiectsa n HegocTaTKn
3) [lpunown anga narku

4) MpenmyLLecTBO Nankn No CpaBHEHUIO CO CBapKoOW MeTasnsos.

3 cemecTp

PacyeT pexnmoB pesaHns UHULLIHBIX onepaummn

TepmomexaHuyeckasi U1 MexaHn4yeckas cBapka.
8) KoHTakTHas cBapka.
9) XonoaHas cBapka.
10) Capka TpeHunem.
11) YnbTpassykoBas cBapka.
12) CBapka B3pbIBOM
13) OudbcpysmnoHHas ceapka.
14) CyLWHOCTb, CXeMbl NPOLECCOB

3aoyHas ¢popma obyyeHus

OnpeneneHne NnapameTpoB KPUCTaNNNYECKOW peLleTkn

3) TepMuHbI M onpegeneHus
4) MeTtoapbl ucnbiTaHUn

OcHOBbI TEOPUM CMIABOB U Anarpammbl UX COCTOSHUSA
1) ®a3oBLIN COCTaB CNiaBoB

2) MeToabl NOCTPOEHUST ANArpaMmM COCTOSIHUS.

3) Mpaewuno das.

4) [lBoWHbIe crnaBbl

Hedopmauns metannoB. Pr3mKo-MexaHNYEeCKMe CBOMCTBA METansoB, METOAbI UX onpeaeneHuns
6) TeopeTuyeckasi U TexHMYeCKast NPOYHOCTb
7) TnacTtuyeckas gedopmarms MeTanmnos.
8) Haknen, Bo3BpaT 1 pekpucTannusaums.
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9) XonoaHas u ropsiyasa gecgopmaums.
10) MexaHu4eckne cBOMCTBA.

BnusiHne nermpyrowmx anemMeHToB Ha NONOXEHNE KPUTUYECKNX TOYEeK anarpaMmbl cocTosiHus Fe — C
1) KOMMOHEHTLI B CMCTEME XKENne30-yrnepos.
2) CTpYKTYpHble COCTaBNSAOLLME CUCTEMBI XKENE30-YIrNepos.
3) dnarpamma coOCTOSIHUS Kene3o-LeMeHTUT

LiBeTHble meTannbl. CnnaBbl LUBETHLIX METAnfoB.
4) O6o3Ha4eHue.
5) Mapkuposka.
6) [pumeHeHne

TepMmomMexaHnyeckas 1 MexaHuyeckas cBapka.
8) KoHTakTHas cBapka.
9) XonoaHas cBapka.
10) Capka TpeHunem.
11) YnbTpassykoBas cBapka.
12) CBapka B3pbIBOM
13) OudbdpysnoHHas ceapka.
14) CyWHOCTb, CXeMbl NPOLECCOB

Manka metannos. lNpumeHeHne. HasHayeHue.
5) Tlpunown anga narku
6) dnockl AN nankm

7) TexHomnorns namku

8) [JlocTomHCTBa M HEQOCTATKN MNanKu

Mpunon. MNMpenmyLiecTBa U HeQoOCTaTKM
3) Tlpunown anga narku

4) npeI/IMyLIJ,eCTBO nankun no CpaBHEHUIO CO CBapKOVI MeTannos.

PacueT pexnmoB pesaHns UHULLHBIX onepaummn

OBLUA ANTOPUTM
CaMOCTOSATEeNIbHOro N3y4eHusi BOnpocos

1) O3HaKOMUTLCSI C PEKOMEHA0BAHHOM Y4EOHON NUTEpPaTYpOn N 3NEKTPOHHBIMU pecypcamm no Teme
(opreHTUpysACb Ha BONPOCHI A4J19 CAMOKOHTPOSS).

2) Ha aToi ocHOBEe COCTaBUTb Pa3BEPHYTLIN MiaH N3NOXEeHNs TEMbI

3) BuibpaTb hOpMy OTHETHOCTWN KOHCMEKTOB(MNIAH — KOHCMEKT, TEKCTYarlbHbI KOHCNEKT, CBOBOAHBIN
KOHCMEKT, KOHCMEKT — cxemMa)

2) OhopMUTb OTYETHLIN MaTepman B yCTaHOBIIEHHON hOPME B COOTBETCTBUM METOANYECKUMMU
pekoMeHZaumsamMm

3) MNpoBecTy cCaMOKOHTPOIb OCBOEHMSI TEMbI MO BOMPOCaM, BblgaHHbIM NperogaBaTtenem

4) MNpepocTtaBuTb OTYETHBLIM MaTepuan npenoaasaTenio No CornacoBaHWIo ¢ BeayLlMM npenogasarenem

5) MoAroToBUTLCSA K NPeAYCMOTPEHHOMY KOHTPOSIbHO-OLIE@HOYHOMY MEPOMNPUSTUIO MO pesyrnbTaTtaM
CaMOCTOSATENIbHOTO U3YYeHWsl TEMbI

6) MNpVHATL y4acTue B ykazaHHOM MEpPONpPUATUK, MPONTK pyGexHoe TecTMpoBaHWe No pasgeny Ha
ayaAUTOPHOM 3aHATUU W 3aKMIOYUTENBHOE TECTUPOBAHNE B YCTAHOBNEHHOE ANt BHeayAMTOPHOW paboTl
Bpemsi

LUKANA U KPUTEPUMN OLIEHKU
CaMOCTOSATEeNIbHOro N3y4eHusi BONpocos

- OlUEeHKa «3a4YmeHOo» BbICTaBMNAETCH, ecnv oby4datoLlmincs oopMun OTYETHLI MaTepuan B Buae
KOHCMEeKTa Ha OCHOBE CaMOCTOATENIbHOTO W3Yy4YeHHOro MaTepuana, CMOr BCECTOPOHHE pPaCKpbITb
TeopeTnyeckoe coaepkaHne TeMbl.

- OlleHKa «He 3a4YmeHO» BbICTaBNAETCHA, ecnn oBy4aroLUACA HeakKypaTHO OGOPMMUIT OTHYETHbIN
maTtepuan B BuJe KOHCMEeKTa Ha OCHOBE CaMOCTOATENbLHOrO U3y4eHHOro MaTepuana, He CMOT BCECTOPOHHE
PacKpbITb TeOpeTUYeckoe coaepXaHue Tembi.
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BOMPOCHI
ANs caMonoAroToBKU MO TeMaM N1abopaTopHbIX 3aHATUMI

Na6opaTopHasa paboTta 1
Tema: MUKPOCTPYKTYPHbIA aHann3 MeTarsnsioB U CrnaBoB

1. IloHsiTHE MUKpOAHAIHA3a U MUKPOCTPYKTYPBI MATEPUAIIOB.

2 . Kakue OCHOBHBIC YaCTH UMEET METAJUIOTPaQUICCKH MUKPOCKOIT?

3. B kakoii mocie0BaTebHOCTH MPOBOAUTCS PACCMOTPEHHE MUKPOILTH(A U H3YYSHUE MUKPOCTPYKTYPHI?
4 . Yro moHUMAETCs [0 YUCIOBOH anepTypoil MUKpocKora?

5. W3 KaKuX XUMUYECKUX JIEMCHTOB (KOMIIOHCHTOB) COCTOST CTAJH U YyTyHBI?

6 . Uto npencTaBisiioT co0oi (eppuT, IIEMEHTHUT, TIEPIIHT, JIeneOypuT?

7 . Kakue cTpyKTypHBIE KJIACCHI IMEIOT CTAJIHM U YyTyHbI?

8 . Kakyto reomerprueckyto (opMy UMEIOT BKIIIOYCHHS TpaduTa B 4yryHAX

UIIT, BUILT, YXT', UYBI'?

9. TlpumeHeHHME U MEXaHWYECKHE CBOMCTBA CTaJIeil M YyTyHOB

Na6opaTopHasa paboTa 2

Tema: OnpegeneHve TBepOOCTN MaTtepmnanos
1. YT0 Takoe TBEPOOCTL?
2. Knaccudgukaums MeTogoB U3MepeHnsa TBEPAOCTMU.
3. CywHOCTb u3mMepeHusa Teepaoctu no bpuHennto.
4. [10 KaKoro 3HayeHus TBEpAOCTM NpY UCNbITaHNK NO BprHENo NCNoNb3yTCA CTanbHbIE LWapUKA?
5. Kakoro anameTtpa wapvkum UCMonb3yTCs NpU UCTbITaHWM Ha TBepAOCTb No bpunennio?
6. U3 kakux ycnoBuu BeiOMpaeTcs guameTp Lwapuka npy UCnbiTaHny Ha TBepaoCcTb no bpuHenno?
7. Mpwumep 3anucu TBepaocTu no bpuHennio?
8. CywHocTb n3amepeHnst Tsepgoctu no Poksenny?
9. Mpwumep cdopMbl 3anncu TBepaocTy no Poksenny?

Na6opaTopHasa paboTta 3
Tewma: VicnbiTaHne matepmanos Ha yaapHYH BA3KOCTb YUTO HasbiBaeTCs yaapHOW BA3KOCTLIO MaTepuana u
YTO OHa xapakTepusyeTt?
1. Kak onpepenseTtcsa ygapHas BA3KOCTb cTanm?
2. [nsa vero o6pasubl U3roTaBnMBalTCA C Hagpe3om?
3. OT yero 3aBMCUT BENMYMHA yOapHON BA3KOCTM U ANS KAKMX MaTepuarnoB oHa 6onbLue?

Na6opaTopHan paboTa 4
Tema: OnpegeneHne KpUTUYECKMX TOUEK U NOCTPOEHUE AMarpaMmMbl COCTOSIHMS CMNaBoOB CBUHEL-CYypbMa
1. MeToguka TEPMUYECKOrO aHanM3a CrnaBoB.

2. 3a cyeT yero npu Kpuctannmsaunm YHNCToro metanna temnepartypa octaeTcs NOCTOSIHHON?

3. Kak cTpoutcs anarpamma coctositHus?

Na6opaTopHasa paboTta 5

Tema: AHanns coctosiHus gnarpammbl Fe — C
1. B Kakux koopguHaTax CTPOMTCS Auarpamma COCTOSIHUSA CUCTEMbI Xerneso-yrnepos?
2. YTt0 MOXHO onpedenvTb C MOMOLLLIO AnarpamMmmbl COCTOSIHUS CUCTEMBI XKerne3o-yrnepoa?
3. Kakune casbl 1 cTpyKTypbl 06pa3ytoTcsa Npu CnnaBneHum xenesa c yrnepogom?
4. Kakve npeBpalleHus MpoMCXOOdAT MpY OXMaKOEHWW U HarpeBe XenesoyrnepoancTbiX CNiaBoB B
TBEPAOM COCTOSIHUMN?
5. YTo NnoHMMaeTcs nog KpUTUYECKMMM TOYKaMU, XapaKTePHbIMU ANS )Kene30yrnepoamncTbiX CniaBoB?
6. Kakne kpuctannunyeckue CTpykTypbl UMEET eneso?
7. Yto Takoe ¢asza?
8. NanTe onpepeneHne epputa, aycTeHnTa, LEeMeHTUTa, nepnuta, negebypurta.
9. Kakune cnnasbl HasbiBaloT ctanaMu? YyryHamn? 10. UTo Takoe nnacTMHYaTbii U 3€PHUCTBIN NepnunT?
11. MoxeT nu o06blyHasi KOHCTPYKUMOHHasi cTanb WMETb CTPYKTYpy aycTeHuTa npuv KOMHAaTHON
TemnepaTtype? Nouemy?
12. MoxeT nu ctanb Y8 nmeTtb CTpykTypy nepnuta npu 750 °C? Mouyemy?

Na6opaTopHasn paboTta 6
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Tema: lNocTpoeHne 1 aHanus guarpammbl U30TEPMUYECKOrO MPEBPAaLLEHUSA NEPEOXNAKAEHHOIO aycTeHuTa
1. Or xakux $pakTOpOB 3aBUCHT pa3Mep MEPIUTHON KOIOHHH U AUCIEPCHOCTh nepauta? Ha 4To oHu BIUAIOT?
2. Yewm ommmgatorcs JJUIIA cramu 40 u Y 8?
3. B kakux TeMIepaTypHbIX HHTEpBaax 00pasyroTcs MepIuT, copout, TpoocTut (Huxke Arl Ha 50-100°; Ha 100-
130°, mpm t=520- 580°).
4. 3a cuer KaKoro mpolecca 00eCNeuYMBaETCA POCT 3apO/IbILIA IIEMEHTHTA TIPH NEPIUTHOM NpeBpaienun? I'ne
oH 00pasyeTcs? UTo ABIsIETCS ABMKYIIEH CHIION €To 3apOXKACHU?

5. Cymuocth MHKYOAHOHHOIO epHoAa. 7. B ueM oTIM4ue nepnuTa, 06pa3oBaBIIErocs B PaBHOBECHBIX
YCIIOBUSIX U U3 MEPEOXJIAXKACHHOTO aycTeHuTa Juisi ctanu 40?

Na6opaTopHasa paboTta 7

Tema: V3ydeHne MUKPOCTPYKTYPbl U CBOMCTB YyryHOB
1. B ueM pasnuyme MeX1y CTAISIMU M YyTyHAMH?
2. OcoOeHHOCTH CTPYKTYPHBIX MTPEBPAIIEHUH IPH KPUCTAJUIN3AIMHN U TIOCIIETYIONIEM OXJIaX/I€HUH 10 KOMHATHON
TEMIIEpaTyphl OEJIBIX YyTYHOB.
3. Ctpoenue u cBoiicTBa OEJIbIX, CEPhIX, BBICOKOIPOYHBIX U KOBKHUX YyT'yHOB.
4.CymHOCTh ¥ Ha3HAYeHHE MOAN(HUIIPOBAHNS IYTYHOB.
5. KakoBsl HEOOXOMMEIE YCITOBHSA AJIs TpaduTu3anim?
6. Kax nomy4aercst KOBKuid 9yTryH?
7. Kmaccudukanms u 061acTb IpUMEHEHNS IyTyHOB.

Na6opaTopHasa paboTta 8

Tema: Tepmuyeckas obpaboTka yrnepoancTbix cTanemn
TepmoobOpaboTKa cTaiu, ee OCHOBHBIC BUJIBI.
PexuMbl TepMOOOPaOOTKH.
OTXKUT U HOPMAJIH3AIIHSL.
CTpyKTypa u TBEPJOCTh CTAJIX TOCJIE OTXKHUTra, HOPMATU3AI[HH.
3akanka. Ber6op mapaMeTpoB pexuMa 3aKajku.
CrpyKTypa 3aKaJeHHOI CTaay U MPUYKHA €€ BBICOKOI TBEpAOCTH.
[TpokanuBaeMOCTh M 3aKaJTHBACMOCTh CTAJIH.
OTiycK, BUIbI OTITYCKA.
CrpyKTypa 1 TBEpOCTh 3aKaJICHHOW CTAJIHU MOCIe OTIHYyCKa (HU3KOT0, CPEAHEr0 U BHICOKOTO).

A N A e

Na6opaTopHasa paboTta 9

Tema: V3yuyeHne MUKPOCTPYKTYPbI U CBOMCTB TEPMUYECKM 00pabOoTaHHbIX YrNepoaucTbiX cTanemn u
NerMpoBaHHLIX cTanemn

1. Kakve TpeboBaHUSI MO MEXaHUYECKMM U TEXHONMOMMYECKUM CBOWCTBAM MNpeabsBstoT

KOHCTPYKLUMOHHbLIM cTansim?

2. Kak BNUSOT nervpyroLwme afieMeHThbl Ha NpoKanvMBaemMocTb cTanen?

3. Kakoe konuyecTtBo yrnepoga cogepxaTt LeMeHTyeMble NermpoBaHHbIe€ KOHCTPYKLUUOHHbIE cTanun?

4. Kakyto MUKPOCTPYKTYPY OHU UMEIOT?

5. Kakne nsmeHeHus NponcxogaT npu nermpoeanunm doepputa?

6. Kakon Tepmmnyeckon obpaboTke nogsepraloT LEMEHTYEMbIE CTanu Nocre uemMmeHTaumm?

7. Kak n3ameHsitoTcst MexaHn4eckmne CBOMCTBa B NpoLiecce Tepmuyeckon o6paboTkn?

8.4to Takoe ynydweHne?

9.Kakune nervpoBaHHble cTany NoABEPratoT YryyLeHno?

10.Kakyto MUKPOCTPYKTYPY UMEIOT yryyllaemble cTanmn?

Na6opaTtopHas pa6oTta 10
Tema: W3yyeHne MUKPOCTPYKTYPbI LBETHBIX METAOB 1 CNI1aBOB

Kakne cnnasbl Ha3bIBAOTCA NAaTyHAMM U KaK OHU MapKUPYOTCS?

Kakne cnnasbl Ha3blBalOTCA BPOH3aMM 1 Kak OHY MapKUpyoTca?

Kakne cnnaBebl Ha OCHOBE antOMUHUSA OTHOCATCS K MATENHBLIM CNlaBaM U Kak OHU MapKUpYyTCSa?
Kakne cnnaBebl Ha OCHOBE antoMUHUA ABNSTCA AedopmmnpyemMbiM? Kak OHM MapKnpyoTca?
Kakne cnnaebl Ha OCHOBE antoMUHUS MOXHO YMPOYHATL TepMuyeckon obpaboTkon?

KakoBbl o6nactu npyMeHeHnst antoMUHUEBBIX CNI1aBoB?

ok wN =~

Na6opaTtopHas paboTta 11
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Tema: TexHonorusi MU3rotToBneHMs nuTenHom opmbl. MNMpoekTnpoBaHue TEXHONOIMYECKOro npoLecca
N3roTOBIEHNSI MOKOBKM.

B 4ém cocTOMT CyLHOCTb NIMTENHOrO NPON3BOACTBA?

YTo Takoe MOZernb 1 U3 Kaknx MaTtepuarnos OHa U3rotTaBnvMBaeTcsa?

Yem Mogenb oTnnyaeTcs OT OTNMBKN?

Kakyto yacTb getanu oTpaxarT Moaerb N CTEPXKEHb?

Kak nsrotaBnuBaloTcsi OTBEPCTUS B OTNNBKAX?

. N3 kakmx maTtepmanoB nuarotaBnmeaoTca (pOPMOBOYHBLIE U CTEPXKHEBBLIE CMECU U Kakune Tpebo-
BaHWS NpeabaBNATCA K HUM?

7. [Onsa 4yero Ha3Ha4yalTCAa (POPMOBOYHbBIE YKIMOHbI?

8. B 4ém 3aknoyaeTcHa HazHadYeHWe CTEPXKHEBBIX 3HAKOB?

9. [ns yero npegHasHavYaeTCcsa NMUTHUKOBAsi CUCTEMA U U3 KaKNX 3NIEMEHTOB OHA COCTOUT?

10. YTo Takoe ycagka mMeTanna u Kak oHa yYuTbiBaeTCs NPU U3roTOBIEHUN NUTENHOM OPMbI?
11. YTo Takoe nutenHasa doopMa 1 Kakme anemeHTbl 00pasytoT eé?

12. B kakol nocnenoBaTenbHOCTM OCYLLECTBISETCS pa3paboTka acku3a OTIIMBKN?

13. KakoBa nocnegoBaTeNbHOCTb U3roTOBMEHMUS NIUTENHOM hOpMbI?

A o e

Na6opaTtopHas paboTta 12
Tema: V3yuyeHne obopyLoBaHUSA 3NEKTPOAYroBOM U ra30BOM CBAPKU
YTto Ha3bIBaeTCs CBaApKOM?
B 4em cylHocTb cBapku?
3. UTto npeacrasnsieT cobon anekTpuyeckas ayTta, U Kak NpoucXoauT NpoLuecc ee 3axuraHue?
4. Kak onpegendetcs TennoBas MOLLHOCTb AYrM U Kak OHa pacxogyetcsa?
5. [awnte onpegeneHne BOfibTaMNEPHON XapaKTEPUCTUKN CBApPOYHON Ayri.
6. Yto Takoe cBapvBaemMOCTb METAssOB U OT Yero oHa 3aBUCUT?
7
8
9

N —

Ha kakue rpynnbl nogpasgensieTcs cBapovHas NpoBosioka?

Kak knaccudunumnpyoTcst cBapoyHble 3aneKkTpoabl?

Kakue KoMNOHEeHTbl BXOOST B COCTaB MOKPbLITUS 3MeKTPOaoB?
10. Kakoe obopygoBaHue He0H6X0AMMO AN py4HOW AyroBOW CBapKU?
11. Kak Bo3bGyxxgaeTca gayra npu py4Houn ceapke?
12. KakoBa TexHuKa cBapku OAHOMPOXOAHbLIX CTbIKOBLIX LLUBOB?

Na6opaTtopHas pabota 13

Tema: N3yyeHne xapaKkTepucTrK areKTpoCBapoYHbIX annapaTtoB. OnpegeneHue pexxumoB 1
TEXHOSTOrMYECKMX KO3 MPULIMEHTOB AYroBON CBaPKMU.

1. Kakue MCTOYHMKM TOKa NPUMEHSIOTCS MPU pyYHOW cBapke?

2. Y70 HasbiBaeTCHA BHELLHEN XapaKTEPUCTUKON UCTOYHMKA TOKa?

3. Kakve npeumyliectBa u He4OCTaTKN UMEKOT UCTOYHUKM NEPEMEHHOIO 1 MOCTOSIHHOIO TOKa?

4. Yto Takoe cBapka NpsiMoK 1 obpaTHOM MONSIPHOCTbLIO?

5. 3a cyeT 4ero B cBapoOYHbIX TpaHcopmaTopax JOCTUraeTCs KpyTonogaLas BHELLHAS
XapakTepucTuka UCTOYHUKa Toka?

6. Kakve npeumyLiecTBa UMeeT UCTOYHMK TOKa C NafatoLlen BHELUHEN XapakTePUCTUKON?

7. B uem npeumyLLecTBO U HEQOCTATKM PYYHOWN SNEKTPOAYroBOWM CBapku?

Na6opaTtopHasa paboTa 14
Tema: N3yyeHne KOHCTPYKLUN PEXYLLNX UHCTPYMEHTOB.

1. Onpenenuts, 4To TakOE KIMH M KOTJIA OH CTAHOBUTHCS PEKYIIMM KJIHHOM.

2. . Tloxa3aTs pexyluii KIMH HAa HATYPHOM 00pasiie HHCTPYMEHTA.

3. OObAcHUTH HA3HAYEHHUE PEKYIIEH YACTH MHCTPYMEHTA.

4.  Jatb onpejesieHMs M MOKA3aTh KOHCTPYKTUBHbIE JIEMEHTHI PEXKYIIEH YacTH UHCTPYMEHTA.
5

JlaTe onpeneneHns KOOPANHATHBIX MIIOCKOCTEN M IIOKA3aTh UX PACIIOI0KEHHE OTHOCUTEIFHO
paccMaTpUBaeMON TOUKH PEXKYIIeH KPOMKH.

a

Jate onpeneneHus yrioB pe3la ¥ oKa3aTh UX B COOTBETCTBYIOLIEH ceKyleit miockocTu. 7. OObSICHUTH
Ha3HauYeHHE MePEJHEro yria v.
7. OOBACHUTH Ha3HAYEHHME 3a7HEr0 yria o. 9. OOBIACHUTE, HA YTO BIMAET yrojl HAKJIOHA PEeXyIIeil KPOMKH A.
10.Y1o Takoe pabodas MIOCKOCTH?
8.  OOBACHUTL NPUYKMHY 00PA30BaHKs KMHEMATHYECKUX YIJIOB B POLIECCE PE3AHUS M UX BIMSAHUE HA MPOLIECC
pe3aHusl.
Na6opaTtopHasa paboTta 15
Tema: Pesubl. MIamepeHne reomeTpmyeckmx napameTpos.
1. Kakue cymecTByIOT THIIBI pe3LO0B?
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2. OnpenenuTh KOHCTPYKTHUBHBIC DJIEMEHTHI PE3ia.

3. JlaTe ompeneneHns yriioB pesia.

4. N306pa3uTh reOMETPUIECKUE TApaMETPhI 331laHHOTO Pe3lia.

5. Ha uTo BIUSIOT yrisl B mwiaHe ¢, ¢1?

6. Kax m3meputs nepeqauii yromu y?

7. Kak usmeputs 3aHue yriasl o 1 ol?

8. Kak n3MepuTh yroiy HakjoHa pexymed KpoMKu A?

9. Kak usmeputsb yrisl B maase @, ¢1?

10.Kakue yrimomeps! HCIIONIB3YIOTCS U1 H3MEPEHHS TEOMETPHH pe3lia U KaK UMH HOIb30BaThCs?

Na6opaTtopHasa paboTta 16
Tema: OceBble pexyLLune UHCTPYMEHTbI. U3MePEHME FreOMEeTPUYECKNX NapaMeTPOB.
. Kakue cymecTtBytoT Buabl cBepin?
. OnpenenuTs KOHCTPYKTUBHBIE 3JIEMEHTHI CIIUPAILHOTO CBEPIIA.
. JlaTb ompeneneHus yrioB CIUPAIbHOTO CBEpIa.
. Kakyto poss urpaer yros HakJI0Ha BUHTOBOM KaHaBKU 7
. Kak n3meputs nepenHuil y 1 3aJHUH o yIIIbl COMPANBHOTO CBepia?
. Kak nu3Meputs yron HakIoHa BUHTOBOM KaHaBKU ©?
. Kak nu3Meputs yron B riiaHe ¢ ciupagbHOTo cBepna’?
. Kakne cymecTByroT BB 36HKEPOB M KAKOE MX Ha3HAUCHHE?
9. OmpenennTh KOHCTPYKTHBHBIC 3IIEMEHTHI 3€HKEPA.
10.Kakue cymecTByIOT BHIBI Pa3BEPTOK U KaKOE WX Ha3HaueHHe?
11. Onpenenuts KOHCTPYKTUBHBIE 3JIEMEHTBI PA3BEPTKHU.
12.Kakue yrinomepsl HCTIONIB3YIOTCS U1l H3MEPEHHS TEOMETPHH OCEBOTO Pa3MEPHOTO HHCTPYMEHTA M KaK UMH
MOJIb30BATHCS?

03 ON DN AW —

Na6opartopHas paboTta 17
Tema: NpoBepka BEPTMKANbHO-CBEPUIIBHOIO CTaHKa Ha reOMEeTPUYECKYHO TOYHOCTb

1. lats onpeneneHye NOHATHIO KIIOTPEIIHOCTH.
2. Uro Takoe paguansHOe OMeHHe KOHYCa IIMHHAEN?

Kakue MOTPCIIHOCTHU U3TOTOBJICHUSA OTBepCTI/[ﬁ MOT'YT BOBHUKHYTD IIPH MPEBBIIICHUN AOITYCTUMOTI'O0 YPOBHS
napaMeTpoB, KaK MIOCKOCTHOCTb pa60qe171 IMOBEPXHOCTHU CTOJIA, ICPHIECHAUKYIIAPHOCTH pa6oqel71 TMMOBEPXHOCTHU
CTOJIa K OCH BpalllCHUSA HIHI/IHL[CJB{?

NabopaTopHasn pabota 18
Tema: ®pesbl. U3MepeHne reomeTpU4ecKnx napameTpos
1. Kakne cymecTByoT Buasl Gppes?
2. YeM OTINYAIOTCS TIOMYTHOE M BCTpedHOE (ppesepoBanme?
3. Kakue ecTh pa3HOBUIHOCTH IITIOHOYHBIX (Ppe3 U Kak OHU paboTaloT.
4. Ha3BaTh pa3HOBHHOCTH YIJIOBBIX ()pe€3 M UX Ha3HAUCHHUE.
5. OmpenenuTbh KOHCTPYKTUBHBIE SJIEMEHTHI (Ppe3bl.
6. Jlatb onpezeneHus yrioB Gppessl.
7. Kakyto posb Urpaer yroyi HakjiOHa BUHTOBOI KaHaBKH ®?
8. Kak m3mepuTs nepeqHuii Y v 3aJHANA O YTIIBI Ppe3nl?
9. Kak u3mepuTh yrosl HaKJIOHa BUHTOBOW KaHaBKU 7
10.Kakoii yriiomep ucrosb3yeTcs Uil U3MEpPEeHHUsI TeOMETPUH MHOT03yObIX MHHCTPYMEHTOB U KaKk UM MOJIb30BaThCS?

NabopaTopHas pabota 19
Tema: NpoBepka TOKAPHOro cTaHka Ha TOYHOCTb

Haznauenue TokapHOTO CTaHKa M 00JIaCTh €ro MPUMEHEHHS.
Lenb npoBepkH cTaHKa HA TEOMETPUYECKYIO TOYHOCTb.
OOBsSCHUTE TOPSIIOK TIOATOTOBKH W POBEICHIS H3MEPEHUI.

D=

OOBsICHUTE KaK TeOMETPUIECKasi TOYHOCTh TOKAPHOTO CTaHKA BIMACT Ha ITapaMETPhl TeOMETPHUIECKOMN
TOYHOCTH 00pabaThIBaeMOil MOBEPXHOCTH (pa3mepsl, popMa, B3aMMHOE PacloIoKeHHe IIOBEPXHOCTEH).

LWKANA U KPUTEPUU OLIEHUBAHUA
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caMonoaroToBKu no remam naﬁopaToprlx 3aHATUIA

- OUEeHKa «3a4meHO» BbICTaBIIAETCA, eClin o6y\4a|ou.|,|/|l71c;| B KOHLE na60paTopHoro 3aHATNA OTBETUN
Ha BOMPOCHLI 1 CMOI BCECTOPOHHE PaCKpbITb TeoOpeTnyeckoe coaepXxaHne TeMbl.

- OleHKa «He 3a4YmeHO» BbICTaBNAETCA, eClin o6yqa+ou.l,mﬁc;| B KOHUe na60paTopHoro 3aHATUA He
OTBETWJ1 HA BOIMPOCbI N HE CMOI paCKpbIlTb TEOPETUHECKOE CoAEePKaHNe TeMbl.

TECTOBbIE BOIMNPOCHI
ANsi npoBeAeHUs py6eXXHOro KOHTpons

1. BewecTBa ¢ METANNIMYECKON KPUCTANNMYECKOM PELLETKON UMEIOT. ..
+ NNacTUYHOCTb U KOBKOCTb
HU3Kas TeNsIoNpPoOBOAHOCTb
BbICOKas 3/1EKTPONPOBOAHOCTb

2. BewectBaB KpucTtasiyin4eCKomMm COCTOAHUN obnapgator...
BbICOKOW ANEKTPONpPOBOOHOCTbLIO
HanM4MeM ToNbKO BIIKHEro nopAagka B pacnosioXXeHUn 4acTtul
+ Hann4nem ganbHero nopsagka B pacnosioXXeHun YacTtul,

3. Ob6beMHouUeHTpUpOBaHHasA Kybnyeckas pelueTka Mmeer...
+KOOpANHALMOHHOE Yu1cho — 8
KO3 pULMEHT KOMNakTHOCTK — 0,52
KOOpAWHALMOHHOE Yncno — 12

4. KpI/ICTaJ'IﬂI/I‘-leCKaFI pelweTKka, afieMeHTapHada a4yenka KOTOpOVI npeacrtaBlfieHa Ha PUCyHKe, Ha3biBaeTCA...

+ 06 bEMHO-LLeHTPMPOBaHHOMN Kybrnyeckom
TeTparoHanbHom
rpaHeLeHTPUPOBaHHON Kybunyeckom

5. JIMHenHbIMM gedeKkTammn KpUCTanIMYeckon peLleTKn ABNATCS. ..
+aucnokaumm
BakaHCUM
TPELLMHBbI

6. Kpucrtannmyeckas pelueTka, aneMeHTapHasa s4yelika KoToOpon npefcTaBneHa Ha pUCyHKe, Ha3blBaeTcs...

06BHEMHO-LIEHTPMPOBAHHOM KyOMyecKom
+ rpaHeleHTPUPOBaHHOM KyOn4yecKkom
rekcaroHanbHOM NOTHOYNaKOBaHHOW

7. CBoWCTBO, 3akmnwvarlweecd B CMOCOOHOCTM BeLeCTBa CYLIECTBOBaTb B Pa3fMYHbIX KPUCTaNIMYECKUX
MoaudmKaumsax, HasbiBaeTcs. ..
nsomepuen
+ nonumopdnsmom
n3omopnamom

8. AmopdHble BellecTBa...
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

aHMU30TPONMHBI
MMeoT AanbHUiA NOPAAOK B PacnornoXeHun YyacTuy,
+UMEIOT TONBbKO BNMKHUIA NOPAAOK B pacnonoXeHUn YacTul

AHM30TpONMEN CBOMCTB 06aaatorT. ..
amMopdHble maTepumarbi
NonMKpucTannmyeckme BeLecTsa
+MOHOKpUCTannbl

paHuLbl 3epeH OTHOCATCA K AedyeKTaM KpUCTanm4yeckon peLleTku:
TOYEYHbIM

NNHENHbIM

+MNOBEPXHOCTHBIM

Hedbekt, npeacTtaBnsawOWMIA COOOM UCKaXKEHME KPUCTANIMYECKON pellueTku BAOSb
NonynnockoCcTU, Ha3blBaeTCs...
+ KpaeBou gucnokaumemn
JedekToM ynakoBku
BakaHcuen

AMOp@HOE COCTOsIHME BeLLeCTBa XapaKTepusyeTcs...
+0TCYTCTBMEM JanbHEero nopsaka B pacronoXeHnn YyacTuu,
Hanu4ve NOCTOAHHOW TeMnepaTypbl KpucTannusauum
BbICOKOW 9M1EeKTPONPOBOAHOCTbLIO

PaBHoBecHas KOHUEeHTpauuna BaKaHCuI npn NoBbILLEHUN TeMNnepaTypbl ...
HEe MeHAEeTCA

+ yBenmymBaeTcs

YMeEHbLUaeTCAd

ToyeuHbIMK gedeKkTaMn KpUCTananm4yecKom peLleTky SBnsTCS. ..
KpaeBble Y BUHTOBbIE OUCITOKaL MK

nopbl, TPELLMHbI

+BakaHcun

Kpas JMLWHen

XapaKTepMCTMKa KpI/ICTaJ'IJ'lM‘-IeCKOﬁ peweTkn, onpeagenatoLwiaa Y1Mcrno 4yacTtumy, (aTOMOB, MOIeKyn nnu I/IOHOB),

HaxXoAALMXCA Ha HaMMeHbLUEeM paBHOM PacCTOSIHUM OT AaHHOW YacTuLbl, Ha3biBaeTcs...
+ KOOPAMHALNOHHBIM YMCIIOM

WHOEKCOM MTOCKOCTM

nepuoaoM peLLeTKu

XapakTepHo# 0COGEHHOCTLIO KPUCTaNIMYECKUX BELLECTB SBMSETCS. ..
HM3Kas 3NEeKTPONPOBOAHOCTb

+ Hanu4ve ganbHero nopsika B pacnofioXeHnn Yyactul

OTCYTCTBUE MOCTOSIHHOWM TeMNepaTypbl NnaerneHust (Kpuctannmsaumm)

KoopaunHaunorHoe uncno OLIK kpuctannmMyeckon peletkn paBHo ...
12

4

+8

AHM3OTpONMNen HasbIBaeTCs ...
NMOBEPXHOCTHbLIN AeEKT CTPOEHUA KpUCTaNNNYeCcKon peLleTku
nepeHoc BellecTBa, 06ycnoBneHHbIn 6ecnopagoyHbIM TENNOBLIM ABUXKEHNEM YacTuL

+ 3aBMCUMOCTb CBOWCTB OT HanpaBneHusa, sdasndlulieecda pe3yrnbTatoM ynopaao4YeHHOro pacnosioXeHud

aToMOB (MOHOB) B MPOCTPaHCTBE

AmopdHLIe BelecTBa...

+ He MMelT AanbHero nopsigka B pacnosioXXeHun yactuu
MMEIOT BbICOKYIO 3NIEKTPONPOBOAHOCTb

aHW30TPONMHbI

BakaHcus ssnsetca gedekTom. ..
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06BEMHbIM
JIMHENHbIM
+ TOYEeYHbIM

LUKANA U KPUTEPUN OLUEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHI py6eXHOro KOHTpons
- «3a4TEHOY, ecnun TecTMpoBaHne caaHo Ha 60 % u bonee.
- «He 3a4TeHo» - meHee 60 %.

3.1.4 CpenctBa ANA NPOMEXYTOYHOM aTTecTauum No UToram U3yv4eHus AUCLUUNINHBI

TECTOBbIE BOMNPOCbI
ANa npoBeAeHUs NPOMEeXYTOYHOro KOHTpOns

Kputuueckasi CKOpoCcTb OXNaxAeHUs MpK 3akarke - 3T0...
MWHUMaInbHas CKOPOCTb OXNaxaeHusl, Heobxoanmas anst pukcaumm aycTeHUTHOWM CTPYKTYpbI
MaKkcuMmaribHasi CKOPOCTb OXMNaXOEHUs, MNPU KOTOPOW ayCTEeHUT elle pacnagaeTcs Ha CTPYKTypbl

neprnuTHOro Tuna
+ MUHMMarbHas CKOPOCTb OXNAXAEHWs, Heobxoanmas Anst NonyyYeHnss MapTEHCUTHOWM CTPYKTYpbI

TpoocTut oTnnyaeTcsa OT nepnuTa...
dopmon YacTul, LemeHTuTa

MeHbLLEN TBEPOOCTLIO

+ 6oriee BbICOKOW ANCMNEPCHOCTLIO CTPYKTYPbI

CopbuT oTnnyaeTcs oT nepnuTa...

MeHbLUEN TBEPAOCTbIO

+ Donee BbICOKOW ANCMEPCHOCTLIO CTPYKTYPbI
dopmon YacTul, LemeHTuTa

Boibepute u3 tpex BugoB cmecu (P+L1), obpasytolienca B pesynbrate MepIMTHOIO NpeBpalleHns Mnpu
OXNaxgeHun ctanu, Bug Hanbornee KpynHonnacTuHYaToun, rpybor cmecu ...

+nepnut

copbut

TpooCTUT

BeibepuTte 13 Tpex BuaoB cmecu (P+Ll), obpasywoweiica B pe3dynbtate NeprvTHOrO NpesBpalleHus npu
oXNaxOeHun cTanu, Bua Hanbonee MenNKoAMCNEepPCHON 1 TBEPAO CMECH ...

nepnuT
+copout
TpoOCTUT

HaumeHbluel NnacTUYHOCTLIO U OOHOBPEMEHHO HanbonbLUEeR NMPOYHOCTLIO U TBEPAOCTLI0 06NagalT cTanu

C NEePIMTHOWN CTPYKTYPOW ...
nepnuTHbIEe cTanu
copObuTHbIE CTanu

+ TPOOCTUTHbIE CTanm

MpomexXyTouHON Mexay NEPIMTHON N MapTEHCUTHOW CTPYKTYpaMu CTPYKTypa cTanm aBndeTcs ...
TpoocTuT

copbut

+ OelHuT

MakcumanbHom TBEPOOCTbIO U MMWHUMAanNbHOW NNacTUYHOCTLI0 ob6nagaeT CTPYKTYypa CcTanu:
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

OenHuT
nepnut
+MapTeEHCUT

besanddysnoHHo (ee obpasoBaHMe COBEpPLUEHHO HE COMNPOBOXAAETCHA MepeHOCoM aToMoB) obpasyeTtcd
CTPYKTYypa cTanm:

6enHuT

nepnut

+ MapTeHCUT

BennunHa TeMneparyp Ha4ana n KoHua MapTeHCUTHOro npespalleHna ctann 3aBUCuT ...
OT CKOPOCTU oXnaxxaeHua

+O0T XMMNYECKOro coctaBa ctanu

OT TeMnepaTypbl Harpesa cTtanum

COBOKyMHOCTb Onepauui Harpesa, M30TEPMUYECKON BbIAEPKKM N OXMaXKOEHUS MeTannu4ecKkux Cnnasos,
HaxoOsaLMXCs B TBEPAOM COCTOSIHUM, C LieNbio M3MEHEHWS UX BHYTPEHHEro CTPOEHUst U CO3AaHus 3a cyeT
3TOro HE0H6XOANMbIX MEXAHUYECKUX UNK (PU3NYECKNX CBONCTB Ha3blBaeTcs _ obpaboTkomn:
3NEKTPOXUMUYECKON

MeXaHN4YeCcKon

+TepMunyecKom

Tepmuyeckasa obpaboTka, npoBogumas C LEnbl MNOMyYeHUss HEepaBHOBECHOW CTPYKTYpPbl U BbICOKOM
TBEpAOCTM CrraBa, Ha3blBaeTcs...

LileMeHTaumemn

+ 3aKkankou

dpesepoBaHmEM

Onddysnen HasbiBaeTcs...

NOBEPXHOCTHLIN AedEKT CTPOEHUSA KPUCTaNIMYECKON peLLeTKn

CMOCOBHOCTL BelLeCcTBa CyLLeCTBOBaTb B Pa3fiNYHbIX KPUCTaNIMYECKNX MOANMDUKaLNSAX
+nepeHoc BeLlecTBa, 00yCnoBneHHbIN 6ecnopsa0YHbIM TEMMOBBIM ABWXEHNEM YacTuy,

MepnuTHoe npespalleHne B CTansax ConpoBOXaaeTcs ...

+pacnagoM aycteHuTa ¢ 06pa3oBaHeM 3BTEKTOMOHON cMech (peppuTa 1 LeMeHTuTa)
pacnagoM cbeppuTa ¢ BblaeneHnemM nU3bbITOYHOro LeMeHTUTa

nepexogom deppuTa B LEMEHTUT

Hopmanusauwms — ato Tepmuyeckas obpaboTka...

+ 3aKrno4valLascsa B Harpese ctanu Bolwe NuHuM GSE 1 nocneayowem oxnaxaeHun Ha Bo3ayxe
KoTopas obecrnednBaeT Nony4eHne CBONCTB, XapaKTepHbIX A1 AaHHOW MapKu;

3aMEHSIIOLLLAA OTXKUI NTIErMPOBaHHbIX CTanen

npv KOTOPOW MaBHbIM MPOLECCOM SIBMSETCH yCTpaHeHWe NOCNeaCcTBUA AEHOPUTHON NNKBALIMK

[MonHbIN OTXUI yrnepoancTon ctanu 45 npomsBogaT npu Temnepartype ...
+ Ha 30-50 rpagycoB Bblile TemnepaTtypbl ACs ANA 3TON MapKu

Ha 150-200 rpagycos Bbllwe TemnepaTypbl Acs

nopsigka 690° C

Mpu NnpoBeaeHUN oTNycka B cTansix...
NPOMCXOAMT pacnaj oCTaTOYHOro aycteHmTa
obpasyeTcs MapTeHCUTHas CTPYKTypa

+He nponcxoauT ha3oBON NepekpucTannmMsalmm

CTtpykTypa ctanu 45 nocne nofHOro omkura...
+ cbeppuT + nepnut

MapTeHCUT

LEeMEHTUT

[ns ycTpaHeHus KpyNHO3ePHUCTOM CTPYKTYpPbI CTamnu UCMOSb3YHoT. ..
LeMeHTauuo
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ynyudlieHve
+HOpManusauuio

20. CTpyKkTypa 0OSBTEKTOMAHOM CTanu Nocre nosiHoro omxura...
LEeMEHTUT + nepnut
MapTEHCUT
+depput + nepnut

LWKANA N KPUTEPUU OLIEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHI MPOMEXYTOYHOro KOHTpons

- «3a4TeHo», ecnv TecTupoBaHue caaHo Ha 60 % u Gonee.
- «He 3a4yTeHo» - meHee 60 %.

3AYET
OCHOBHbI€E YCITOBUA NONYYEeHUs:

1) obydvarowmics BbINONHWN BCe BUAbl y4ebHOW paboTbl (BKMOYas CaMOCTOATENbHYIO) U
oTymTanca o6 ux BbINOMHEHUN B CPOKW, YCTaHOBIIEHHble rpadukoM yd4ebHOro npouecca no
ANCUMNInHE;

2) NpoLLEN 3aKnioynTenbLHOEe TeCTMPOBaHME.

MnaHoBas npoueaypa nony4yeHus 3ayéra:

1) OGyvaiowmiica nNpeabsBrsieT npernofaBaTento BLbINOMHEHHbIE B TeyeHuWe nepuoga obyveHus
¢hmKCcMpoBaHHblE BHeayaMTOPHbIE paboThbl.

2) TMpenopgaBatens npocMaTpuBaeT MpeAcTaBfieHHble MaTtepuanbl U 3anvMcu B XypHane y4yéra
noceLlaemMocT U ycrneBaeMocTu (BbiCTaBMeHHble ANdEdEPEHLMPOBAHHbLIE OLIEHKM MO UTOraM BXOAHOrO,
TEKYLLEro TeCTMPOBaHWS)

3) NpenogasaTenb BbICTABMASET «3a4TEHO» B 9K3aMEHALMOHHYI0 BEOOMOCTb U B 3a4ETHYIO KHUXKKY

3.1.5. CpeactBa AnA BbIXOQHOIO KOHTPONA

TECTOBbIE BOMNPOCHI
AN NpoBeAeHUs1 BLIXOAHOIO KOHTpOns

B BOMPOCHI 3aKMIYNTENTbHOIo TeECTUPOBAHUA BXOOAT TECTOBbIE 3aaHNA: ANnd npoBeeHnA TeKyLllero
KOHTPOJ1A N MPOMEXYTOYHOIo KOHTPOJ14

OTBETOB Ha TeCTOBbI€ BONPOCHI NPOMEXYTOYHOIro KOHTpONA

- «3a4TEHOY, ecnn TecTMpoBaHme caaHo Ha 60 % u Gonee.
- «He 3a4TeHo» - meHee 60 %.

NnaHoBas npouenypa npoBeAeHUs1 IK3aMeHa

1) OOGyvatowwmiica BblIOMpaeT MNPOM3BOSIbHO 3K3aMEHALMOHHBLIA OUIEeT M B TeYEeHUe OTBEAEHHOro
BPEMEHW MHOUBMAYaNbHO rOTOBUT MUCbMEHHbIV pa3BEepPHYThIN OTBET Ha BCe 3adaHus buneta.

2) Tlo wcTeyeHMM OTBEOEHHOrO BpeMeHM ofyyalwwmMncs caaeT 3K3ameHauMoHHy paboTty
npenoaaBaTtero Ha NPOBEPKY.

3) lpenogaBaTtenb MpoBepsieT NUCbMEHHYH paboTy obyuvaluerocd, B criydae HeobXoAMMOCTU
3a4aeT YTOYHSALWME Y AONOSNHUTENbHbIE BOMPOCHI

4) TlpenopgaBaTtenb BbICTaBNAET OLEHKY B 9K3aMEHAUMOHHYI0 BEAOMOCTb M 3a4Y€THYIO KHUXKY

obyuatowierocs

BOMNPOCHI K 3K3AMEHY
AnsA npoBeAeHUsi BLIXOQHOIO KOHTpoOns
1. Kpuctannuyeckoe cTpoeHne metannos. [nucrnokauum n kak oHu BRMSIOT Ha CBOMCTBa METansos.
2. CywHOCTb CBapku B 3awuTHbIX rasax. OCOOEHHOCTM ropeHuMs AyrM B 3alUWTHbIX rasax.
MeTannypruyeckne oco6eHHOCTU CBapKM B 3aLUUTHbIX rasax.
3. Bugpl otaenoyHbix onepauuii npu paamepHon obpaboTke meTannos.
4. AHM3OTPONWSI KPUCTANIIOB, €€ BNUSHNE HA CBOWCTBA MeTanmnoB. AnnoTponuyecknue nNpeBpaLleHns B
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mMeTannax.

5. Cxembl cnocoboB WMdoBaHus.

6. dnarpamma pasoBOro CoCTosiHMsS cnnaBoB. [Juarpamma COCTOSAHUS antoMUHUA-Meb.

7. MeToabl Hape3aHusi 3yo4aTbix konec. Cxembl 3ybodpesepoBaHms 1 JonodneHus.

8. Knaccudmkauma n mapkmpoBka ctanen. Kak BNuAKT Ha CBOWCTBa CTanu yrnepos U NOCTOSIHHbIE
np1vMecwm.

9. CeapuBaemocTb MeTannoB. Kak BNUAeT XmMu4eck1in CocTaB CTanu Ha ee CBapnBaeMoCTb.

10. OCHOBHblE MEXaHUYEeCKMEe CBOMNCTBA KOHCTPYKLMOHHBIX MaTepuanos, X onpeaeneHms.

11. Nopoku cBapHbIX LWBOB, NPUYMHBLI UX 06pa3oBaHMs, CNOCOObLI KOHTPONS.

12. OcHoBHOE Bpems npu ToueHun. PopmMyna pacyeTa u cxema.

13. OcHOBbI AMCNOKAUMOHHON Teopun nnactudeckon gedopmaumn. Kak nameHsieTca CTpykTypa npwu
nnacTtnyeckon gedopmaunu.

14. KoHTaKkTHas cBapka, ee BUabl U cXxeMbl. 3akOH OU3MKKN, HA KOTOPOM OCHOBaHa KOHTaKTHas cBapka.

15. Buabl Tepmuyeckon obpaboTku. Kakne npeBpalleHust NPOUCXOAAT Npu Harpeee ctanu. Yto Takoe
KpuTM4Yeckas CKOpOCTb OXMaXKAEHUsI cTanu.

16. CyLwwHoCTb Nankn metannos. MNMpunon n gniockl, NpUMEHseMbIE NPy Narke.

17. Bnabl cBapkun ceporo YyryHa, OTnivM4me CBapku YyryHa OT CBapku CTanwu.

18. Bnabl n 0cobeHHOCTM OyroBOW CBapKuU CNnaBoB antoMuHus. MNMpumeHsemoe obopyaoBaHuve.

19. Cxema pe3aHusi Npu CBEPIEHUM N pacCBEpPIIMBaAHNN, SNIEMEHTbI PEXMMA pPe3aHusl, UX pa3smepHOCTb
N pac4eTHble PopMynbl.

20. YrnepogucTble 1 nerMpoBaHHble UHCTPYMEHTArbHbIE CTanu, UX MPUMEHEHUE.

21. CopTaMeHT npokarta, Nnpumepbl MPMMEHEHUS NpoKaTa NPy U3roTOBMEHMM CEMbXO3MallUH.

22. lNpouecc LuemeHTaummn getanen un nocnegyowen Tepmmyeckon obpabotkn. O6ractb NpUMMEHEHMS.

23. TBepoocTb MeTanmnoB, cnocobbl ee onpeaeneHus.

24. Buabl XMMuUko-TepMmnyeckon obpaboTkm ctann. O6bsacHUTe TeX. npouecc uemeHTaumn. Kakme ctanm
noABeprarT LeMeHTauuu.

25. Ceapka 1 Hannaeka nog cgonocom. CBapoyHblie dnocChl.

26. Yrnbl 3aTo4km pesua. OnpegeneHune yrnoB, Ha3Ha4YeHWe U NPUMEPHbIE YMCMOBbLIE 3HAYEHUS.

27. MaTepuanbl Ans M3roTOBMNEHUS PEXYLLNX UHCTPYMEHTOB (MapKu, XMM. COCTaB, Ha3Ha4YeHue).

28. CocTaB 1 cBOMCTBa bbICTpopexyLlen ctann. Pexnm Tepmuyeckorn obpaboTkm ctanmn P18.

29. CrorikocTb MHCTpyMeHTa. Kakne dakTopbl U Kak BNUSOT Ha CTOMKOCTb (rpadmk 3aBucumoctu V-T).

30. HepxaBetowas crasnb, ee COCTaB M CBOMCTBA. YeM 00BbACHAETCA aHTUKOPPO3UNHOE CBONCTBO 3TOM
cTanm.

31. Tunbl pe3uyoBs, UX HasHa4YeHne, CXeMbl pe3aHus.

32. JlaTyHn: cocTaB, MapkupoBKa, MpUMEHEHME.

33. Oedopmauun nsgenuin npu ceapke. Cnocobbl X YMEHbLLIEHUS UNU YCTPaHEeHUS.

34. 3akanka un ctrapeHue. PasynpoyHeHue cnnaBoB antoMUHUS.

35. Tunbl hpes, nx HasHa4YeHne, CxeMbl pe3aHus.

36. Knaccudpmkauusa n mapkmpoBKa yrnepoamcTbiX U NErmpoBaHHbIX CTanen, ux npuMeHeHue B C.-X.
MaLUMHaXx.

37. JluTeriHble cBOMCTBA CNNABOB, BO3MOXHbIE AedeKTbl TMTbS, MYTU UX YCTPaAHEHUS.

38. AsoTnpoBaHue, NOHHOe a3oTMpOoBaHWe, Ha3HaveHue. lNocnegoBaTensHOCTL onepaumi TrT.

39. Knaccudukaums TokapHbIX CTaHKOB.

40. Bugbl TO 1 Ux HasHa4veHue.

41. TexHonorusa nosepxHocTten 3akanku TBY. NpokanMBaeMocTb cTanen.

42. CywHocTb npoLecca nony4yeHuss oTnuekn. HasHavyeHne npubbinen n BLIMOPOB.

43. YcnoBus nonydeHus MENKO3EepPHUCTOM CTPYKTYpbl NpW KpucTannusauum metannos. BnwusHue
3epPHUCTOCTM Ha CBOWCTBA CTanu.

44. MNpouecc TepMmomMmexaHnyeckon obpabotkm ctann. CyLHOCTb, CTPYKTypa, CBOMCTBA.

45. Ocagka v BbicagKka 3arotToBOK Npu KOBKe, CXeMbl.

46. Buapbl 4yryHOB, NX MapKUPOBK/ 1N NMPUMEHEHME.

47. MeTannypruyeckue npoLecchl npu ceapke nnaeneHnem. CTpyKTypHbIE NPEBPALLEHNS B 30HE

TEPMUYECKOTO BIUAHUSI.

48. CneunanbHble MeTOObl NIUTbA.

49. BnnsiHue yrnepofa Ha CBOWCTBa CTanm.

50. duaunyeckne, XMMmUIECKME N TEXHONOIMYECKME CBOMCTBA METAIIIOB.

3agaudun

3agaya 1.
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P,H A

e

AL, M

Ha pucynke mokaszana amarpamMma pacTsDKEHHs cTaiabHoOro oOpasma. mametp paboueit wactu dp =5 mm. Ycunmmsa Ha
obOpasme B Toukax A u B muarpammel pactsokenus Pa =4800 H, Pp = 8100 H, cooTBercTBerHO. Ompenenute mpenesn
MIPOYHOCTH | MPeell TeKy4eCTH MeTainia o0pasia.

3amaya 2.

P,H A

—

-
Ad, Mm

Ha pucyHke nokaszaHa auarpaMma pacTsDKEHMsI CTalbHOro oOpasua. Juamerp paboueii wactu dop = 6 MM. Ycwus Ha
oOpasue B Toukax A u B nuarpammsl pactsbkenus P4 =7000 H, Pg = 12000 H, coorBercTBeHHO. Omnpenenure npeein
MIPOYHOCTH M TIpeJiel TEKyYecTH MeTasuia oopasia.

3amaua 3.

PH A

=
AL mm
Ha pucynke mokasaHa quarpaMma pacTsDKEHHS CTanbHOTo obOpasma. mameTp pabodueit wactu dp = 8 MM. Ycmnusa Ha
obOpasne B Toukax A u B mmarpammer pactsokenust Pa =13000 H, P = 21000 H, cootBercTBeHHO. Ompenenute
TIpees MPOYHOCTH U Tpeie TeKydeCTH MeTajuia oopasiia.

3amava 4.
PH 4

—

-
A, M
Ha pucynke mokasaHa quarpaMma pacTsHKCHHUs CTalbHOTO oOpasia. Juamerp padoueit yactu do = 10 MM. Ycumus Ha
oOpasnie B Toukax A u B muarpammer pactspkenus Pa =20000 H, Py = 33000 H, cootBercTBeHHO. Ompenenure
TIpees MPOYHOCTH U TIpeies TeKydeCTH MeTajuia oopasia.

3amaya 5.
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P,H A

e

AL, M

Ha pucynke mokasana quarpaMma pacTsDKEHHs cTainbHOro obOpasma. [dmamerp paboueit wactu do = 5 MM. Ycunme Ha
obpasre B Touke K auarpammer pactspkenust pasao Px =8100 H. OtHOCcHTepHOE CyXeHME MeTamia oopasna y = 51%.
Omnpenenute UCTUHHOE CONMPOTHUBIICHAUE Pa3pBIBY MeTallia o0pasia.

3amaya 6.

P,H A B

>
Af, MM
Ha pucyHke nokaszaHa auarpaMma pacTsDKEHHsl CTajbHOro oOpasia. J{mamerp paboueit wactu do = 6 Mm. Ycuine Ha
oOpasue B Touke K nuarpammel pactspkenuns paao Px =13500 H. OtHocurensHoe cyxeHne MeTauia odpasua y = 46%.
Omnpenenure KCTHHHOE CONPOTHBIICHUE PAa3phIBY MeTajlla o0Opasia.

Bamaya 7.

P,H A

e

AL, M

Ha pucynke mokasaHa quarpaMma pacTsDKEHHs cTalnbHOTo obOpasma. [mamerp paboueit yactu do = 8 MM. Ycumme Ha
obpasre B Touke K muarpammer pactsoxernns pasHo Px =26000 H. OtHocuTensHOE cyxeHue MeTaimta oopasna y = 40%.
Omnpenenure KICTHHHOE CONPOTHBIICHUE PAa3phIBY MeTajlla o0Opasia.

3amaya 8.

P,H a4 B

—

=
A, M

Ha pucyHke nokaszaHa auarpaMma pacTsDKeHHUs CTajdbHOTO oOpasua. [Juamerp padoueit wactu do = 10 mM. Ycunue Ha

o0Opasue B Touke K nuarpammel pactspkenuns paao Px =44000 H. OtHocutenbHoOe cyxeHne MeTauia oopasna y = 34%.

Omnpenenure KCTHHHOE CONPOTHBIICHUE PAa3phIBY MeTajlia o0pasia.

3amaya 9.
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P,H A

e

AL, M

[IpoBoamiiocs ucnbITaHue 00pa3IoB Ha pacTsokeHHe. J[nmHa paboueit wact oOpasla J0 W MOcie HCIBITaHus 1 o =25
MM, lx=31,3 MM, cooTBeTCTBeHHO. OnIpeieInTe OTHOCHTEIHHOE YITMHEHHE MeTalia o0pasia.

3amaya 10.
PH 4

—

e
AL, MM

[IpoBommiiock ucmbITaHKe 00pa3loB Ha pacTsbkeHue. JlmuHa padoueit yacTu oOpasia 0 u mocie ucnbitanus 1 o =30

MM, lx=37,5 MM, cooTBeTcTBeHHO. ONpeIeTUTe OTHOCUTENILHOE Y/UIMHEHHE MeTajlia oopasia.

3amaua 11.

P,H 4 B

=
AL, M
[IpoBoamiiocs uctpITaHUEe 00pa3IoB Ha pacTshkeHue. J[mmHa pabodeit yactu obOpasia 10 U mociie ucnbitanus 1 o =40
MM, lx =50 MM, cooTBeTcTBeHHO. OTIpeienTe OTHOCUTEIhHOE YIITHHEHNE MeTaia o0pasia.
3amaya 12.

P,H A B

e

AL, M

[IpoBoamiiocs uctpITaHUEe 00pa3IoB Ha pacTshkeHue. J[mmHa pabodeit dactu obOpasia 10 U mocyie ucnbitanus 1 ¢ =50
MM, lx=62,5 MM, cooTBeTcTBeHHO. OnpeIeTUTe OTHOCUTENILHOE Y/UIMHCHHE MeTajlia oopasia.

3anaua 13.

Omnmpasick Ha MapogHOe 0003HaUeHune, pacumdpyite Mapky cmaa Ct 3 ci, onpeaeinTe XUMIYECKHI cOCTaB,
OIMMIINTE NMPUMEPHYI0 OOJaCTh HCIIOJIBb30BAHUS CIUIaBa U €ro OCHOBHBIC TEXHOJOIMYECKHE CBOMCTBA
(TeMmepaTypHBI MHTEpBall ropsdeil oOpabOTKM naBiIeHHEM, 00padaThIBAEMOCTh pe3aHHEM, CBapHBAEMOCTH,
MPOKAIMBAEMOCTb, )KUIKOTEKY4eCTh U Jp.), CYILIECTBEHHBIE JUIs JAHHOTO CILIABA.

86



3amaua 14.

Omnmpasics Ha MapogHOe 0003HaUeHne, pacuudpyite MapKy criaBa 35X, onpeaenuTe XUMUIECKAN COCTaB, OMUIINTE
MPUMEPHYIO 00JIaCTh HCIIOJIB30BAHHS CIUIaBA W €r0 OCHOBHBIE TEXHOJOTHYECKHE CBOWCTBA (TeMIIEpaTypHBII
HHTEpBAJI TOpsiuell 0O0pabOTKH JaBjcHWEM, 00pabaThIBAEMOCTh PE3aHHEM, CBAapHBAEMOCTH, MPOKAINBAEMOCTD,
KHUIKOTEKY4ECTb U JIp.), CYIIECTBECHHBIE JUIA IAHHOTO CIUIaBa.

3amaya 15.

Onupasick Ha MapouHoe obo3HaueHue, pacumdpyiite Mapky criasa 35XI'CJI, onpenenure XMMUUECKHH COCTaB,
OIUILIUTE MPHUMEPHYIO O0JNACTh HMCIOJIB30BAHUS CIUIABa M €r0 OCHOBHBIE TEXHOJOTHYECKHE CBOMCTBA
(TeMmepaTypHbIi MHTEpBal ropsiucii 00pabOTKM NaBieHHEM, 00pabaThIBAEMOCTh PE3aHHEM, CBAPHBAEMOCTH,
IIPOKATUBAEMOCTh, KHUIKOTEKYUIECThb U Jp.), CYIIECTBEHHbIE I JAHHOTO CILIABa.

3anaua 16.

Onwpasick Ha MapouHoe obo3HaueHue, pacunpyiite mapky craBa 9XBI', onpenennure XuMH4YeCKuit COCTaB,
ONMIIUTE NMPHUMEPHYI0 O0NACTh HCIOIB30BAHUS CIUIABA M €I0 OCHOBHBIC TEXHOJOTHYECKHE CBOMCTBA
(TemImepaTypHBIi MHTEpBaNI Topsiueii oOpabOTKM AaBiIeHHEM, 00pabaTHIBAEMOCTh PE3aHHEM, CBAPHBAEMOCTH,
MIPOKAJIMBAEMOCTb, KHIKOTEKYIECTh U JIp.), CYIIECTBEHHBIE U JAHHOTO CIIaBa.

Sagaua 17.

Omnwmpasich Ha MapodHOe 0003HaUeHHE, pacnpyiiTe MapKy criiasa Y9A, onpenennte XMuMUIECKUH COCTaB, OIHMIITATE
IIPUMEPHYIO 00JIaCTh HCIIOJIb30BAHMS CIUIaBA W €r0 OCHOBHBIE TEXHOJOTHYECKHE CBOWMCTBA (TeMIlepaTypHBIi
MHTEpBaJ ropsiueil oOpabOTKU JaBieHHeM, 00pabaThIBAEMOCTh pe3aHHEM, CBapHBAEMOCTh, IPOKAINBAEMOCTb,
KHUJIKOTEKY4ECTh U Jp.), CYIIeCTBEHHbIE I JAHHOTO CIUIaBA.

3anmaya 18.

Onupasich Ha MapouHoe o0o3HaueHue, pacumndpyiite Mapky criasa SXHM, onpenenite XUMAYECKUH COCTaB,
OIMUUIUTE ITPUMEPHYIO 00/1aCTh KCIOJIL30BaHUs CIUIABA W €r0 OCHOBHBIE TEXHOJIOTMYECKHE CBOMCTBA
(TemIiepaTypHBI MHTEpBaN Topsiueii oOpabOTKM AaBieHHEM, 00pabaTHIBAEMOCTh PE3aHHEM, CBAPHBAEMOCTH,
MIPOKAJIMBAEMOCTb, KHJIKOTEKYYECTh U JIp.), CYILIECTBEHHBIE /U JAHHOTO CIIaBa.

3anayva 19.

Onupasich Ha MapodHoe 0003HaueHKe, pacuppyiite Mapky cruiasa 12XI0, onpenennTe XUMHYECKHUH COCTaB, OITUIINTE
MIPUMEPHYIO 00JaCTh HMCHOJB30BAHMS CIUIABa M €T0 OCHOBHBIE TEXHOJIOTHYECKHE CBOMCTBA (TeMIepaTypHBIN
HHTEpBAJI TOpsiuell 0OpabOTKH JaBicHHMEM, 00pabaThIBAEMOCTh PE3aHHEM, CBApPHUBAEMOCTH, MPOKAINBAEMOCTD,
KHUJIKOTEKY4ECTh H Jp.), CYIIECTBEHHBIE I JAHHOTO CIUIABA.

3amaya 20.

Omnmpasice Ha MapogHOe 0003HaUeHNe, pacuudpyiTe MapKy cruiaBa 45X, onpeaenuTe XUMUIECKAN COCTaB, OMUIINTE
MIPUMEPHYIO 00JaCTh HWCHOJB30BAHMS CIUIaBa M €T0 OCHOBHBIE TEXHOJIOTHYECKHE CBOMCTBA (TeMIepaTypHBIN
MHTEpBaJ ropsiyel oOpabOTKM JaBieHHeM, 00pabaThIBAEMOCTh PE3aHHMEM, CBapPHBAEMOCTh, IPOKAINBAEMOCTb,
KHUJIKOTEKY4eCTb U Jp.), CYIIEeCTBEHHbIE I JaHHOTO CILIaBa.

3amava 21.

Onwpasick Ha MapouHoe o0o3HaueHue, pacunpyiite Mapky criaBa CU18, onpenennte XMMHYECKHH COCTaB,
OIUIIUTE MPHUMEPHYIO O0JNACTh HMCIOJB30BaHUS CIUIaBa M €r0 OCHOBHBIE TEXHOJOTHYECKHE CBOMCTBA
(TeMmepaTypHBIi MHTEpBal ropsiueii 0OpabOTKM NaBieHHEM, 00pabaThIBAEMOCTh PE3aHHEM, CBAPHBAEMOCTH,
MIPOKATHBAEMOCTh, KUIKOTCKYIECTh H JIp.), CYIIECTBEHHBIE I JAHHOTO CIUIABA.

Sagaua 22.

Omnmpasich Ha MapogHOe 0003HaUeHue, pacumdpyiite Mapky criaBa BU60, onpenennTe XUMHYECKIH COCTaB,
OTHIINTE MPUMEPHYI0 00JacTh WCIIONB30BAHMS CIDIaBa M €ro OCHOBHBIC TEXHOJIOTHYECKHE CBOICTBa
(TeMmepaTypHBI MHTEpBall ropsdeil oOpaboTKH naBiIeHHEM, 00padaThIBAEMOCTh pE3aHHEM, CBapHBAEMOCTH,
MIPOKATUBAEMOCTh, KUIKOTEKYUIECThb U JIp.), CYIIECTBEHHbIE I JAHHOTO CIUIaBa.

3anmauva 23.

Onupasich Ha MapoyHOe 0003HaUeHue, pacumdpyite mapky ciiaBa 60C2, onpeaenuTe XUMHUECKUI COCTAB, OMUIIUTE
IIPUMEPHYIO 00JaCTh HCIOJB30BAHUS CIUIaBa M €T0 OCHOBHBIE TEXHOJIOTHYECKHE CBOMCTBA (TeMIepaTypHBIN
MHTEpBaJ ropsiueil oOpabOTKU JaBieHHeM, 00pabaThIBAEMOCTh pE3aHHEM, CBapHBAEMOCTH, IPOKAINBAEMOCTb,
KHUJIKOTEKY4eCTh U Jp.), CYIIeCTBEHHbIE I JAHHOTO CIUIaBa.

3agaua 24.

Omnmpasich Ha MapoYHOE 0003HAUEHHUE, pacudpyiiTe MapKy ciuiaBa 7X3, ompeenuTe XHMAIECKAN COCTAB, OMUIINTE
MPUMEPHYIO 00JaCTh HCIOJB30BAHUS CIUIABA M €T0 OCHOBHBIC TEXHOJIOTHYECKHE CBOMCTBA (TeMIIepaTypHBIN
HHTEpBaII ropsueii oOpaboTKM AaBlicHHEM, 00pabaTHIBAEMOCTh PE3aHHEM, CBApUBACMOCTH, MPOKAIHMBACMOCTb,
KHUJIKOTEKYYECTh H Jp.), CYIIECTBEHHBIC JUIS JAHHOTO CILIABA.

3amaya 25.
Hadeptute gnarpammy ¢pa3oBOro cocTosiHus eneso-ueMeHTuT. OBocHoBaTb C MOMOLLBO npaBuna ¢as
KPUBYIO OXMNaXXAeHnst YyryHa, cogepxawiero 3,5% yrnepoga.
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TAPCKUW OUNNAT
®EOEPANBHOE NOCYOJAPCTBEHHOE BIOIXETHOE OBEPA3OBATEJIbHOE YYPEXOEHWME
BbICLLENO OBPA30BAHNA
«OMCKWW TOCYOAPCTBEHHbLIV ATPAPHBIN YHUBEPCUTET UMEHM M.A. CTONBIMUHA»

dakynbTeT BbICLIEro obpasoBaHus YTBEPXOAIO

Kadgeapa arpoHOMUM U arponHXeHepuu 3aBegytoLmii kacdpeapom

Ok3ameHayuoHHbIlU 6unem Ne 01

Mo aucumnnuHe MatepunanoBegeHue U TEXHOMOIMA KOHCTPYKLUMOHHbIX MaTepuanoB

1. Yrnbl 3aTo4kn pesua. OnpegeneHne yrioe, HasHayeHne U NPUMeEpPHbIE YNCIOBLIE 3HAYEHUS.

2. Kpuctannuyeckoe cTpoeHne metannos. [Ucrnokauum 1 kak oHU BRMSIKOT Ha CBOMCTBA MeTarsloB.

3. Ha pucyHke nokasaHa guarpaMmma pacTsbkeHus ctansHoro obpasua. QuameTp pabouen yactu do =5 mm.
Ycunus Ha obpasue B Toukax A u B gnarpammel pactsxkerHnst Pa =4800 H, Ps = 8100 H, cooTBETCTBEHHO.
OnpegenvTe npegen NpovYHOCTU U NpeAen Teky4yecTn meTtanna obpasua.

P, H

A, mMm

OpobpeHo Ha 3acenaHuu kadeapbl
Mpotokon _Ne  oT « » 20 r.

LUKAJTA U KPUTEPUU OLLEHNBAHUA
OTBETOB Ha BONPOChKI 3K3aMeHa

PesynbTaTbl 3K3aMeHa OMNPEAEensitoT OLeHKaMU «OTIIMYHO», «XOPOLLOY», «YOOBMETBOPUTENBHOY,
«HEYOOBNETBOPUTENBHOY» 1 OOBSBNASIOT B A€Hb 9K3aMeEHa.

OueHKy «omu4yHO» BbICTaBNAOT 0byyatowemycs, rinyboko 1 Npo4YHO OCBOUBLUEMY TEOPETUYECKUIA U
npakTudeckun martepuan gucuuniuHbel. OTBET AOMKEH ObiTb NOrM4YHbIM, rpaMoTHeIM. OByvarowemycs
HeobXx0QMMO  MokasaTb 3HaHME HE TONbKO OCHOBHOMO, HO WM [OOMOSNHUTENbLHOro MaTepuana, ObICTpo
OpPUEHTUPOBATLCS, OTBEYas Ha JONOMHUTENbHbIe Bonpockl. OOyyaloLwmuncs AomKkeH cBOOOAHO cnpaBnsaTbCs
C NOCTaBMEHHbIMU 3aa4amMu, NPaBUIbHO 0OOCHOBLIBATL NPUHATLIE PELLEHNS.

OueHKy «xopowoy» 3acrnyxmBaeT O0Oy4valLUncs, TBepAo 3HaWWUA NPOrpaMMHbIA  MaTepuarn
OVCUMNIUHBI, TPaMOTHO M NO CyWecTBy w3narawowmin ero. He cnegyet ponyckatb CyLECTBEHHbIX
HETOYHOCTEW NpWM OTBETaxX Ha BOMPOCHI, HEOBXOANMO MPaBUIIBHO MPUMEHHATb TEOPEeTUYECKUE MOJOXKEHMS
NpuW peLleHnmn NpakTuYeckx 3agaY, BnageTb OnpeaeneHHbIMU HaBblkaMu Y MPUeMamMu MX BbIMOSTHEHUS.

OueHKy «ydosriemeopumesibHO» NnosnydaeT oby4aroLMINcs, KOTOPbIN UMEET 3HAHUS TONbKO OCHOBHOIO
mMaTtepuana, Ho He yCBOWIT ero getanu, UCMbITbIBAaeT 3aTPyAHEHUS MpY peLleHuMn MpakTudeckux 3agad. B
OTBETax Ha MOCTaBfieHHble BOMPOCHI Oby4alwmmca OOoMyweHbl HEeTOYHOCTWM, AdaHbl HegoCTaTOYHO
npaBwibHble POPMYNMPOBKU, HapyLLeHa NOCNeaoBaTeNibHOCTb B U3MOXEHWM NPOrpaMmmMHOro MaTepuvarna.

OueHka «HeydoeriemeopumesisHO» FTOBOPUT O TOM, UTO OOy4aloLMINCA He 3HAET 3HAYUTENBHOM YacTu
mMatepuana no  AUCUMMNINHE, LOMYCKAaeT CYLECTBEHHble  OWMWOKM B OTBETax, He MOXET PpeLnTb
npakTudeckme 3agadv Unm peLllaeT ux ¢ 3aTpyaHEHUAMN.

BbicTaBneHMe OLEHKN OCYLLEeCTBINSAETCA C yYeTOM ONMUCaHUsA noKasaTenen, KpUTepueB U LIKan
OLIeHMBaHUsI KOMMNETEHL MW NO AUCLUNNMHE, NPeACcTaBNeHHbIX B Tabnuue 1.2

MPOMEXYTO4YHAA ATTECTALUA OBYYAKOLLUXCA
Mo PE3YNbTATAM U3YYEHUA YYEBHOWN AUCLUNNUHbBI

HopmaTuBHas 6a3a npoBeneHus
NPOMEXYTOYHOM aTTecTauum obyvaroLmxcsi No pesybTaTamMm U3yYeHUs1 AUCLUMNIIUHBI:

1) penictByowee «llonoxeHne O TeKyLWeEM KOHTPOSie YCMeBaemMoCT, MPOMEXYTOYHOW aTTecTtaumm
obyyarowmxca no nporpamMmamM Bbiclwero obpasoBaHust - GakanaBpuaT, cneuuanuTeT, mMaructpartypa u
cpepHero npodeccnoHansHoro obpasoanusa B Pr60Y BO Omckuin FTAY»

OCHOBHbIe XapaKTepUCTUKU
NPOMEXYTOYHOW aTTecTauumn oby4aroWwmnxcs no UToram U3y4eHusi AUCLUMNINHGI

Uenb | ycTaHOBNEHME YPOBHSA JOCTMXKEHUS KaxabiM 06y4alowmmes Lenen
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NPOMEXYTOYHOW aTTecTauum -

00yyeHusa No AaHHON AUCLMMNIIMHE, U3NOXEHHbIX B N.2.2 HacTosLEen
nporpaMmbl

dopma
NPOMEXYTOYHOM aTTecTauum -

Ok3ameH B 3 cemecTpe

MecTo 3k3ameHa

B rpachuke yue6Horo npouecca:

1) NOAroTOBKA K 9K3aMeHY M caya ak3aMeHa OCyLLEeCTBRSeTCs 3a
CYET y4ebHOro BpemeHn (TpPYAOEMKOCTH), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 CEeCCUI0 Ansi 0ByYatoLLMXCsi, CPOKM KOTOPOW
YCTaHaBNMBaKTCS NPMKa30oM Mo YHUBEPCUTETY

2) naTa, BpeMsl 1 MeCTo NpOoBeAeHs1 3K3amMeHa onpeaenseTcs
rpacdukoM caaym 3K3amMeHoB, YTBEPXKAAEMbIM AeKaHOM
BbiNyckatllero dakyneTteTa

Popma 3Kk3ameHa -

nucbMeHHas

Mpouenypa npoBeaeHus
3dK3aMeHa -

npeacraBneHa B oHAEe OLLeHOYHbIX CpeacTB No AUCUUNnHe
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHaA nporpamma
no y4ye6HoOM gucumnsnHe:

1) npeacTaBneHa B hoHAE OLLEHOYHbIX CPeaCTB N0 ANCLMUMNIINHE
(cm. MpunoxeHune 9)

2) oxBaTblBaeT BCce pasfernbl (B COOTBETCTBUU C N. 4.1 HacTosLero
OOKYyMeHTa)

MeToaunyeckune matepumansl,
onpegensowme npoueaypbl
OLeHUBaHUA 3HAHUNA, YMEHUN,
HaBbIKOB:

npeacTaeneHbl B POHAE OLEHOYHbIX CPEACTB MO AUCLUNITUHE
(cm. MpunoxeHune 9)

OCHOBHbIE XapaKTepUCTUKKU

npome)KyTquoﬁ aTrecTaumm 06yqa|ou.mxc;| no ntToram nsyvyeHumda gQUCUUNIINHbI

Llenb npomeXyTo4yHoOM aTTecTauum -

YCTaHOBIIEHNE YPOBHS LOCTUXKEHMS KaXKabiM 0by4vatolmmcs Luenemn n 3agad
00yYeHus No AaHHOW ANCUUMITUHE, U3TTOXEHHbLIM B M.2.2 HacTosALEen
nporpamMmbl

PopmMa NPOMEXYTOYHOW aTTecTaLum -

3ayéT Bo 2 cemecTpe

MecTo npoueaypbl nonyyeHus
3a4éTta B rpachmke y4yebGHoOro
npouecca

1) yyacTue obyyatoLLerocs B npoueaype nonyvyeHust 3a4éta
OCYLLECTBNSIETCS 32 CYET y4ebHOro BpeMeHu (TpyaoEMKOCTH),
OTBEAEHHOro Ha M3yyYeHne AMCUMNIVHBI

2) npoueaypa npoeoantcs B pamkax BAPO, Ha nocnegHen Hegene
cemecTtpa

OCHOBHbIe YCNOBUSA NOy4YeHus
obyuarowmmcs 3avéTta:

1) oBy4atowmincs BbINOMHWUA BCe BUAbLI y4ebHOM paboThbl (BKoYas
CaMOCTOSTENbHYI0) M OTYMTanNCst 00 UX BbINOIHEHUN B CPOKW,
yCTaHoBMeHHble rpadpukom y4ebHOro npouecca no QUCLMMINHE;
2) NpoLUén 3aKnynTenbHoe TeCTUPOBaAHKE.

Mpoueaypa nonyyeHus 3ayéra -

MeToaguueckne maTepuanbil,
onpeaensowme npoueaypbl
OoLEeHUBaHUA 3HaAHUMN, YMEHUN,
HaBbIKOB:

MpencTtaeneHbl B POHAE OLEHOYHBLIX CPEACTB MO AaHHON y4yebHOoM
aucuunnuHe (cm. — MNpunoxeHue 9)
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YACTb 4. OLUEHOYHbLIE CPEOCTBA
cthopMMPOBAHHOCTU KOMMNETEHUN
4.1. OlMK-1 Cnoco6HOCTb pelaTb TUNOBbLIE 3aga4m npocgeccMoHanbLHOW AeATeNIbHOCTU Ha OCHOBE 3HAaHUW OCHOBHbIX 3aKOHOB MaTeMaTU4eCKUX n
€CTEeCTBEHHbIX HayK C NPMMeHEeHMeM UH(OoPMaLMOHHO-KOMMYHUKaLMOHHbIX TEXHONOrnmn

OueHouYHbIE cpeacTBa

3apaHns Ha ypoBHe
«3HaTb U NOHMMATb»

3apaHns Ha ypoBHe
«YMeTb genaTtb

3afaHus Ha ypoBHe
«BnapeTtb HaBblKamMu

(pencrBoBaThb)» (umeTb HaBbIKN)»

1. KoopauHaumoHHoe uncno OLK kpuctannuueckon peleTku paBHo ... 1. Kakum nerupyowmum anemeHTom | 1. WcnonbeaytoTtea ans
12 MOXHO  MOBLICUTb  KOPPO3MOHHAasA | cnaboHarpyXeHHbIX geTanen...

4 YCTOMYMBOCTb CTanemn BbICOKOMPOYHbIE YYTyHbI

+8 HUKenb nepruTHbIE Cepble YyryHbl

+Xpom +deppuTHbIE Cepble YYryHbl

2. KOBKMI YyryH C xfionbeBnaHon gopmon rpacmTa nosyvaroT ¢ NOMOLLbHO. .. antoM1UHUn

pobaeneHnst mogndmkatopo Mg n A1 2. M3rotaBnusatot cepaeyHuKn
YMEHbLUEHWNSI CKOPOCTU OXNaxAeHus Npu Kpuctannusauum 2. Tpooctut  oTnmuyaeTcss  OT | TpaHCcOPMaTOPOB UCMOMb3Ys CTarb...
+ rpacputusmpyoLero omkura 6enoro yyryHa nepnura... aBTOMaTHYIO
3. llyywen ceapuBaemocTbto 06nagaeTt ctanb... dopmon YacTuL LemMeHTuTa + 9NEKTPOTEXHNYECKYIO

9XC MeHbLLEN TBEPOOCTLIO WHCTPYMEHTanNbHYo

40X + Oonee BbICOKOM OUCMEPCHOCTLIO

+10 CTPYKTYpbI
4. PeCCOpHO-NMPY>XMHHOW ABNSeTCa cTalb...

20X

XBI
+ 55C2

5. OnTumanbHOM TepMMYecko 00pabOoTKOWM XapOMpouHbIX CTanen MnepnTHOro
Knacca siBngeTcs...
TepPMUYECKUI OTNYCK
rOMOrEeHN3NPYIOLLMUIA OTXKUT
+ 3aKarnka 1 BbICOKUI OTMNYCK
6. WTamnbl gnsa ropsyero 4edopMMpoBaHUS U3roTaBNnBalT U3 cTanu...
A20;
LX15;
+ 5XHM;
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OINK-5 CnocoGHoCTh K y4acTuiO B npoBegeHNUN IKCnepuMeHTanbHbIX uccnenoBaHUn B HpO(*)eCCMOHaanOVI AeATesIbHOCTU

OueHouYHbIE cpeacTBa

3afaHus Ha ypoBHe
«3HaTb U NOHMMATb»

3agaHns Ha ypoBHe
«YMeTb genaTb
(pencTBOBaThb)»

3apgaHusa Ha ypoBHe
«BnapgeTb HaBblKaMu
(MMeTb HaBbIKU)»

1. PaBHOBeCHas KOHLIEHTpauuna BaKaHCuI npn NoBbILLEHNUN TeMnepaTypbl ...
HE MeHAeTCA

+ yBenNn4ynBaeTCcs

YMEHbLLIaeTCA

2. XapaKTepucTuKa KpUCTansiMyeckon pelueTku, onpegensiowasl 4ucro
yacTuy (aTOMOB, MOJIEKYN WM WOHOB), HaXOASALWMXCS Ha HauMeHbLUEM
paBHOM PacCTOSIHUK OT AAHHOM YacTuLbl, Ha3blBaeTCs...

+ KOOPAMHALMOHHBLIM YMCIIOM

WHOEKCOM MTOCKOCTM

Neproaom peLleTKu

3. BakaHcusa siBnsieTcs 4edEeKTOM. ..
00BbEMHbIM

TNNHENHbIM

+ TOYEYHbIM

4. [lecbopmaums, ocTtarowasica nocne npekpaweHuss OeNCTBUS BHELLHUX
cun, HasblBaeTcs...

ropsiyen

XOnogHOW

+ nnacTuyeckom

5. YnpoyHeHne MeTanna npuv  nnacTtuyeckom - AecopmMmpoBaHun
HasblBaeTcH...

nonmnroHmMsaumnen

pekpucTannuaaumen

+ Haknenom

6. M3mepeHue TBepOoCTM 3akaneHHoW cTanm Ha npubope PokBenna
npou3BoAMTCA BOaBnvMBaHueM B obpasey ..., M BenuYMHa TBEpAOCTU
obosHa4vaeTcs. ..

cTanbHoro wapuka, HB

cTanbHoro wapuka, HRB

+ anmasHoro koHyca, HRC

1. CogepxaHve yrnepoga B yrnepoaucTon
cTanu, CTpykTypa KOTOPOW Mpu KOMHAaTHOM
TemnepaTtype coctouT 13 50 % cepputa n 50
% nepnuTa, cocTaBnseT NPUoNM3UTENLHO...
0,2 %
+0,4 %

0,8 %
2. LlemeHTyeMble 3ybuaTble Koneca
LenecoobpasHo U3roTaBnMBaTth U3 cTanu...
+15X®

Y10A

C13

1. Cxema usmepeHus TBepaoctTu (CM. puc.) no
meTtoay...

LWopa
Bukkepca
+ Pokeenna
2. [aHHasa cTanb (PUCYHOK) B paBHOBECHOM
COCTOSIHUM nmeet npu KOMHaTHOM

TeMnepartype CTPYyKTypy...
[ i )

+ cbeppuUT+Nepnur;
BTOPWUYHBIV LEMEHTUT+NEPNT;
ayCTEHMT.
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8. INCT PACCMOTPEHWM U OQOBPEHUN
¢oHaa oueHOYHBIX cpeacTB y4ebHou aucumnnuubl 51.0.16 MatepnanoBegeHue U TEXHONOMMA
KOHCTPYKUMOHHbIX MaTepuanos
B coctaBe OMNOM 35.03.06 ArpouHxeHepus

1. PaccMmoTpeH u onobpeH B kayecTBe 6a30BOro BapuaHTa:

a) Ha s3acepanunun obecneynsaloLLeii npenoAaBaHve kaceaps! arpoOHOMUM U arpOUHXEHEPUY;
npotokon Ne 10 or 28.05.2019.
3aB. kadheapoiA, kaHA. C.-X. HayK, AOLEHT (j’é&«y,f T.M. Bepemeir

6) Ha 3acenaHuu metoguyeckoro coeeta Tapckoro dunuana;
npotokon Ne 10 ot 11.06.2019.

i  gent
Mpeacepartens METOAUYECKOTO COBETA, KaHA. 3KOH. HayK, AOLIEHT. o E.B.lOauna

2. PaccmoTpeH U 0406peH BHELWHUM 3KCNIEPTOM:

Oupektop OO0 «OMNX um. ®pyHse» Tapckoro paitoHa Omcko obnacTv
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MU3MEHEHUA U OONOJIHEHUA
K ¢poHAY OLEeHOYHbIX cpeacTB yuye6Hon aucuunnuHbl 61.0.16 MaTtepuanoBegeHue n TexHonorus
KOHCTPYKLUMOHHbLIX MaTepuanos

B coctaBe OlNOI 35.03.06 ArpouHxeHepus

BenpomocTb nameHeHUn

OTmeTKa
Cpok, 006 yTBepxaeHuu/ cornacosaHum
C KOTOPOro Homep 1 ocHOBHOE coaepxaHue N3MEeHeHN
BBOAMTCS N3MEHEeHNs U/unn AOOoMNONHEHUs pykosoautens OMOTM
MHULMaTop
N3MeHeHne unm
N3MEeHeHns

npeacenatens MKH
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NPUNOXEHUE 10

W3MEHEHWUA U OONONHEHUA
K paboyei nporpamme aucumnnuiel 51.0.16 MatepuanosegeHue U TeXHONMOIMA KOHCTPYKUHMOHHBIX
MaTepuanoB
B coctaBe OMNOM 35.03.06 ArpouHxeHepua

BenomocTb U3MEHEHUH

?lgn Bua o6HoBnEeHWA CopepxaHue nsmeHeHuii, BHocumblx B OMOMN OE' :;:st:rl:e

AKTyanusauus cnucka nuteparypsl (Mpunoxerue 1) ExerogHoe
obHoBneHne

AxTyanusauvs npoteccrnoHanbHbix 6a3 gaHHbIX 1 ExerogHoe
MHOPMAaLIMOHHO-CNIPaBOYHbIX cucTeM (MpunoxeHus 2, 5) obHoBnexune
WameHeHune n. 7.2 UHpopMaLMOHHBIE TEXHOMNOMUK, GopmuposaHue
ncnone3yemMsle nNpu ocyLwecTeneHum obpasosaTensHOro cofepxaTtensbHon
npouecca rno gucUnninHe. YyacTu nporpaMmel
Nn.7.2 M3noxuTb B cneayiowen peaakumu: C NPUMEHEHWUEM
Mpumenenve cpegcere MKT B npouecce peanusauyunu UnchpoBbIX
ANCLUMNIAHEL WHCTPYMEHTOB

- NCMONb30BaHNE MHTEPHET-Epay3epoB AN NpocMoTpa,
nowcka, hunbTpaLuu, OpraHUaaUumn, XpaHeH!s, U3BneyeHns U
aHanuaa AaHHbIX, tHopMaLumKn U UMPOBOrO KOHTEHTA;

- NCMONb3oBaHve 06nayHbIX CEPBUCOB ANA NPOCMOTPa,
nowcka, (unbTpauuK, OpraHn3aLim, XpaHeHus, U3BNeYeHNs u
aHanuaa AaHHbIX, tHopMaLun 1 LMMPOBOro KOHTEHTA
(Google auck v T.4.);

1 O6HoBneHwe Ha |- ucnonb3oBaHue ogucHbIX npunoxeruii Microsoft Office (MS
22/23 y4ebHblii roa |Excel, MS Word, MS Power Point nap.) n Open Office;
MoAroToBKa OTYETOB B LM poBOM Uk BymaxHom copmare, B
TOM 4YUcCne NoAroToeka npeaextauui (MS Word, MS
PowerPoint);

- ncnons3osaHue digital-MHCTpYMeEHTOB no opmupoBaHnio
3NeKTPoHHOro 06pasoBaTenbHOro KoHTeHTa B ANOC
yHuBepcuTeTa (https://do.omgau.ru/ ), npoBepke 3HaHwi,
0BLUEHNA, COBMECTHOW (KOMaHAHO) paboThbl 1
CamonoroTOBKM CTYAEHTOR, COXPAHEHUIO LM poBbIX CNefoB
peaynsTaToB 0By4eHuUsa U np.

WHbopmaLWOHHbIE TEXHONOTMK, CRonb3yemblie Npu
ocyLiecTBneHurn o6pasoBaTenbHOro NpoLecca no
avcumnnuHe n ceefeHus o6 MHopmalyMoHHo-
TexXHoONoru4yeckoi u komneloTepHoii 6ase, Heobxoaumoii ANA
npenofaBaHns U U3y4eHWA AMCUNNNKMHEI, NpeacTaBneHbl B
MpunoxeHun 5. [laHHoe npunoxexue B 06A3aTensHOM
MOPAAKE akTyanuanpyeTca Ha Ha4yano kaxaoro ydyebHoro
roga.

4 = /
Benywwmii npenogaeatens ¢ X‘ (‘Z{{/ /A.B. YepHsakos/

PaGouas nporpamma nepecmoTpeHa, obcyxaeHa u ogobpera Ha 3azéanuu katenpsl, npoTokon Ne9

oT «24» 03.2022 r. é/
3aB. katheapoit arpOHOMUM N arpONHIKEHEPUK M /T.M. Bepemeir/

Opobpena meToauyeckum coseTom Tapckoro dunuana Sre0Y BO Omckuit FAY, npotokon NeSA ot
«29» 04.2022 .

Mpepcenatens METOAUYECKOTO COBETa (ﬂ? W
Tapckoro dounuana ©rBOY BO Omckuii FAY e /E.B. KOauna/
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NPUNOXEHUE 10

M3MEHEHWA U JONONHEHWA
K paGoye# nporpamMme Aucuunnuiel 61.0.16 MaTtepwanoBegeHWe M TEXHONOIMMA KOHCTPYKLMOH HbIX
Marepuanos
B cocraee OMNOMM 35.03.06 ArpoutxeHepus

BefoMOCTbL HIMEHEHUH

Ne 2 G O6ocHoBaHue
g Bwua obHoBneHwui Copepxarue 3smeHeHWd, BHocumblx B OMOM et
AxTyanusauus cnucka nuteparypsl (Mpunoxexve 1) ExerogHoe
d oBHoBNEH1e

1 OBHoeneHwe Ha
23/24 y4eBHelii roa | AkTyanusaums npoctheccuoHanbHbix 6as AaHHbIX U Exerog+oe
WHPOPMAaLIMOHHO-CNPaBOYHbLIX CUCTEM (HW@;@{ 5) obHoBneHwe

Beaywnit npencpasarens /O.H. Kopoctenes/

Paboyan nporpamma nepecMmoTpeHa, obcyxaera w ogobpera H!gacenanuw kadenps!, npoTokon Ne9

oT «05» 04.2023 r. 7
i /M.A. BeryHos/

[loueHT kadeapbl arpOHOMUMU W ArPOMHXEHEPHH
Opobpena metoauyeckum cosetom Tapckoro chunuana ®r60Y BO Omckuit FAY, npotokon Ne7 ot

«11» 04.2023 r.

Mpencepnatens MeTOAUYECKOTO CoBETA
Tapckoro punuana QY BO Omckuii FTAY Cf M JE.B. I0auHa/
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NPUNOXEHME 10

M3MEHEHWA 1 JONONMHEHKUA
k paBoyei nporpamme AucunnnuHbl 51.0.16 Marepuanosegenue u TexHonorus KOHCTPYKLWOHHBbIX
Marepuanos
B cocTape OIOMN 35.03.06 ArpounHxeHepus

BenomocTth uameHeHui

Ne , . Ob6ocHosaHve
it Bua obHosneHwi Copnepxanie nameHeHnin, BHocUMbIX B OMNONM sk I
1 OBHoBneHWe Ha |AKTyanusauns cnucka nu arypel (Mpunoxetve 1) ExeronHoe
24/25 y4ebHbiit roa obHoBNEHKE

Beaywun npenogasarens /A.H. Kopoctenes/

PaGouas nporpamma nepecmorpe{a, oBcyxaeHa u ogobpera Ha 3acejaHwu kabeapsl, npotokon Ne7

OT «20» 03.2024 r. )
HoueHT katheapel arpoHoOMUU 1 arpouHXeHepnm M /M.A. BeryHos/

OpobpeHa meToauyeckum coseTom Tapckoro dunnana @FEOY BO Omckuii FAY, npoTtokon Ne7 ot

«21» 03.2024 r.

MNpeaceaaTens meToguyeckoro coseTa N
Tapckoro chunuana @FEQY BO Omckui FAY Eopeirer /E.B. OguHa/
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NPUNOXEHWUE 10

N3MEHEHWA U OONONHEHWUA
K pabouen nporpaMmMe gucunnnuibl 651.0.16 MaTepranosefeHue 1 TeXHONOTHA KOHCTPYKUNOHHBIX
maTepuanos
8 coctage OO 35.03.06 ArpouHxeHepus b

BenomMocTb U3MEHEHWW

{o]
A Bna obHoBneHnn Copaepskatie uameHeHni, sBHocumbix 8 OMOT O6OCHOBaH'f|e
n/n n3mMeHeHun

1 O6HOBNeHWe Ha |AkTyanusauusa cnucka nutepatypsl (Mpysioxerue 1) ExxerogHoe
| |25/26 yuebhbiit roa | rE ol = y _ |obHoBneHne -

/[.H. KopocTtenes/

%OAOGDGHE Ha 3acefanun kadenpbl, npoTokon Ne7

Begywuin npenogasatenb >
PaBoyas nporpamma nepecmoTpeHa, obcy»KaeHa

oT «19» 03.2025 . %
JoLEHT Katheapbl arpOHOMMWI W arpoviHXeHepuH /& “’/'% /M A. BeryHos/

OpobpeHa meToanyeckum coseTom Tapckoro dunuana ®rEOY BO Owmckuit FAY, npoTokon Ne7 ot

«08» 04.2025 .

Mpeacenatens METOAUYECKOTO COBETA M?
Tapckoro gunuana ®re0y BO Omckuin FAY dz Z /E.B. KOauHal
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NPUNOXEHWUE 10

W3MEHEHUA U AOMONHEHUA
K paGoueit nporpamme aucuunnuubl 51.0.16 MaTepuanoBeneHune u TexXHonorus KOHCprKuMOHHbIX
MaTepuanos
B coctaBe OINOM 35.03.06 ArpouHxxeHepus

BenomocTb U3MEHEHUM

Ne 3 = ObocHoBaHue
B BIIEHUN HWIA, BHOCUMBIX n i
o ng obHosne CopepxaHue nsmeHeHui, BHOC B OO e
AKTyanusauusa cnucka nutepartypsl (Mpunoxerue 1) ExerofnHoe
obHoBnexne
AKT NOHanbHbIX O HHbIX E>xxerogH
1 IO e (n };ligV;:HumM;;)poq)ecc = i o6HOBﬁeS§e
26/27 y4ebHblii rog, p

AKTyanusaums LndpoBbIX TEXHOMOMMIA, NCMONb3yeMbIX Npu ExeroaHoe

ocyLecTBneHnn obpasoBaTtenbHOro npotecca (I'Ipmno;KeHme obHoBnEHNe
5) //

Bepywuit npenoaasartens /// /A.H. Kopoctenes/

PaBouas nporpamma nepecMmoTpeHa, obcyxaeHa n ogobperHa l-é/aace,anmm Kadpeapbl, npoTokon Ne7
oT «18» 03.2026 r.

3aB. Kathepoit arpOHOMUK U arponHXeHepum W /M.A. BeryHos/

OpobpeHa meToanyeckum coBeToM Tapckoro cdunuana re0Y BO Omckuit TAY, npotokon Ne7 ot
«07» 04.2026 r.

Mpencenatens METOANYECKOrO coBeTa
Tapckoro counuana $reOy BO Omckuin FTAY

/AH. AuyHos/
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NPUNOXEHMUE 1

NEPEYEHb
nuTepaTtypbl, peKOMEHAYEMOW AN M3yYeHUs AUCLUMIUHBI

ABTOp, HaMMeHOBaHWe, BbIXOAHbIE AaHHbIE

Hoctyn

1

FeTbmaH A. A. MaTepuanoBeneHne. TeXHONMOMMS KOHCTPYKLMOHHBLIX MaTepuanos / A. A.
eTbmaH. — 2-e usa., ctep. — CaHkT-lNMeTepbypr : JlaHb, 2025. — 492 ¢. — ISBN 978-5-507-
50509-8. — TekcT : anekTpoHHbIn . — URL: https://e.lanbook.com/book/441662— Pexum
\jocTyna: Ans aBTopus. nonb3oBaTenen.

https://e.lanbook.com/

PomaHuyeHko H. M. MaTepranoBegeHne 1 TeXHONOrUsi KOHCTPYKLMOHHbBIX MaTepuarnos:
y4ebHoe nocobue: B 2 yacTsx. Yactb 2 / H.M. PomaHyeHko. — Mocksa : UHOPA-M, 2025, —
263 c. — ISBN 978-5-16-018777-8. - TekcT : anekTpoHHbIn. - URL:
https://znanium.ru/catalog/product/2056720— Pexum gocTyna: Ans asTopus.
nonssoBarenen.

http://znanium.com/

AgackmH A. M. MaTepranoBeaeHue n TEXHOMOTMUSA MeTannyeckmx, HeMeTanMMYeckunx n
KOMMO3MLMOHHbBIX MaTepuarnos : y4ebHuK : B 2 kHurax. KHura 1. CTpoeHve maTtepuanos u
TexHonorusa ux npomssofactea / A.M. AgackuH, A.H. KpacHosckui, T.B. Tapacosa. — 2-e
13g., ncnp. n gon. — Mocksa : MUH®PA-M, 2025. — 250 c. —ISBN 978-5-16-016429-8. -
TekcT : anekTpoHHbIN. - URL: https://znanium.ru/catalog/product/2183984— Pexwvm goctyna:
NS aBTOpPU3. NoNb3oBaTeNew.

http://znanium.com/

BopuceHko I". A. TexHonorms KOHCTPYKUMOHHBLIX MaTepuanoB. ObpaboTtka pesaHvem :
y4yebHoe nocobue / I.A. Bopucerko, I'.H. MeaHos, P.P. CendynnH. — Mocksa : MHOPA-M,
2022. — 142 c. —ISBN 978-5-16-010323-5. - TekcT : aneKkTpoHHbIn. - URL:
https://znanium.ru/catalog/product/1841688— Pexum gocTtyna: ans aBTopuma.
nons3oBartenemn

http://znanium.com/

MaTepuanoBeaeHve u TexHonorns matepuarnos : y4ebHoe nocobue / nog pea. A. U.
baTbiwesa, A. A. CmonbknHa. — Mocksa : MUHOPA-M, 2026. — 288 c. — ISBN 978-5-16-
019442-4. - TekcT : anekTpoHHbIn. - URL: https://znanium.ru/catalog/product/2213641—
Pexum goctyna: Ans aBTopus. nonb3oBaTenen.

http://znanium.com/

deTtucos I". M. MaTepuanoBegeHue 1 TexHonorua matepuanos: y4ebnuk / .M. ®eTncos,
D.A. MapudynnuH - Mocksa : UHPPA-M, 2023. - 397 c. - ISBN 978-5-16-006899-2. - TekcT :
AnekTpoHHbIN. - URL: https://znanium.com/catalog/product/1941721— Pexum goctyna: Ans
@aBTOpU3. Nonb3oBaTenem

http://znanium.com/

MuHacsiH A. I'. MaTepranoBeeHue 1 TEXHOMNOIMUSI KOHCTPYKUMOHHBLIX MaTepuaros.
MpakTukyM : yyebHoe nocobue / A. I'. MuHacsH. — Benropog, 2020. — 89 ¢. — TekcT :
anekTpoHHbIA. — URL: https://e.lanbook.com/book/152087 — Pexwum gocTyna: Ans asTopus.
nonbsoBarenen.

https://e.lanbook.com/

MHXXeHepHbIe TEXHONOMUN U CUCTEMBI : Hay4HbIN XypHan. — Mockea. — ISBN 2658-4123 -
TekcT anekTpoHHbIN. - URL: http://znanium.com/

http://znanium.com/

PKypHan TexHM4Yecknx nccriefoBaHun @ ceTeBow Hay4dHbIn XypHan. — Mocksa: UHOPA-M. —
ISBN 2500-3313 - TekcT anekTpoHHbIv. - URL: http://znanium.com/

http://znanium.com/
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	4.4 Организация самоподготовки к участию в контрольно-оценочных мероприятиях
	4.5 Организация выполнения контрольной работы
	1) обучающийся выполнил все виды учебной работы (включая самостоятельную) и отчитался об их выполнении в сроки, установленные графиком учебного процесса по дисциплине;
	2) прошёл заключительное тестирование.
	учебной дисциплины, персональный уровень достижения которых проверяется
	с использованием представленных в п. 3  оценочных средств
	ЧАСТЬ 2. ОБЩАЯ СХЕМА ОЦЕНИВАНИЯ ХОДА И РЕЗУЛЬТАТОВ ИЗУЧЕНИЯ
	УЧЕБНОЙ ДИСЦИПЛИНЫ
	Общие критерии оценки и реестр применяемых оценочных средств
	2.1 Обзорная ведомость-матрица оценивания хода и результатов изучения учебной дисциплины в рамках педагогического  контроля
	2.3 РЕЕСТР
	элементов фонда оценочных средств по учебной дисциплине
	ЧАСТЬ 3 Методические материалы, определяющие процедуры  оценивания знаний, умений, навыков, характеризующих этапы формирования компетенций
	ТЕСТОВЫЕ ВОПРОСЫ
	для проведения входного контроля

	3.1.2 Средства для индивидуализации выполнения,
	контроля фиксированных видов ВАРС
	3.1.4 Средства для промежуточной аттестации по итогам изучения дисциплины
	1) обучающийся выполнил все виды учебной работы (включая самостоятельную) и отчитался об их выполнении в сроки, установленные графиком учебного процесса по дисциплине;
	2) прошёл заключительное тестирование.
	1) Обучающийся предъявляет преподавателю выполненные в течение периода обучения фиксированные внеаудиторные работы.
	2) Преподаватель просматривает представленные материалы и записи в журнале учёта посещаемости и успеваемости (выставленные дифференцированные оценки  по итогам входного, текущего тестирования)
	1) Обучающийся выбирает произвольно экзаменационный билет и в течение отведенного времени индивидуально готовит письменный развернутый ответ на все задания билета.
	2) По истечении отведенного времени обучающийся сдает экзаменационную работу преподавателю на проверку.

