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1. IlepeyeHb NJIaHUPYEMBbIX Pe3y/JbTATOB 00y4eHHS MO JUCHHUILINHE

1.1. Ilepevyenb MJIaHNPYeMbIX pe3yJIbTATOB OCBOCHHSI 00pa30BaTeIbHON NMPOrPaMMbl

BoinmyckHHMK, OCBOMBIIMII MporpamMmy BbICIIEro oOpa3oBaHHsS, B paMKax H3ydyaeMoi

JUCLHMIIIIMHBI, OOJIDKCH 06HaﬂaTB KOMIICTCHLIUSIMU,

COOTBETCTBYIOIIMMHU BUIY (BUIAM)

poecCHOHANBHOM IS TEIbHOCTH, Ha KOTOPBIN (KOTOPbIE) OPUEHTHPOBAHA ITPOrpaMMa:

1.comoenocmuio ocywecmeiimo

pPasiudHoco HA3HA4Y€eHUA,

npoeepKu
yuacmeosams

bezonacnozo cocmosHus 00beKmos
oKCchepmuzax —ux — 6e3onacHocmu,

Pe2namMeHMUpOBarHbIX Oeticmaylowum 3akonodamenscmeom Poccutickou Dedepayuu

(TTK-18).

1.2. llepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHS M0 JUCIUIIHHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

IInanupyeMsble pe3yJbTaThl 0CBOECHHS
o0pa3oBaTe/iLHON MPOrpaMMbI
(KOMIeTeHIMH)

Jransl
(popmuposanus
KOMIIeTeHIIuI

IInanupyeMble pe3yJbTaThl 00yUeHHs MO
JUCHUTTHHE

T'omosnocmv ocywecmensime
nposepru 6e30naAcH020 COCMOSHUSL
00beKMO08 PaA3IUYHOSO HAZHAYEHUS,
YUAcmeo8ams 6 IKCHePmMu3ax ux
bezonacrocmu, pe2namenmupoSanbLX
OeUCmBYIOWUM 3AKOHOOAMENbCMEOM
Poccuiickoti @edepayuu (TIK-18)

1 sran: 3Hanusg

OOyuaronuiics 10KeH 3HaTh: KIACCU(PHUKAIIIIO
" CBOMCTBa OCHOBHBIX THUIIOB
KOHCTPYKIIMOHHBIX ~ MaTEpHAJOB;  CTPOCHHE
METAUIOB W  CIUIABOB; OCHOBHBIE  BHJIBI
TEpMHUUYECKOM 00pabOTKM W WX BIMSIHHE Ha
CBOMCTBA cTallei U CIUIaBOB; KPUTEPHU BBIOOpa
KOHCTPYKLIMOHHBIX ~MaTepHalioB C  y4eTOM
0COOCHHOCTEW  JKCIUIyaTallud  COOPYIKEHH,
MamMH ¥ 00OpYAOBaHUS IPOMBIIUICHHOTO
IIPOU3BOJICTBA.

2 sram: YMeHus

OOydatonuiicss ~ JAOJDKEH  YMETh.  yMETh

OTIPEJIeNATh MeXaHUYECKHe CBOIiCTBa
KOHCTPYKIIMOHHBIX ~MaTepHaioB; MPUMEHSITh
MOHATHITHO-TEPMHUHOJIOTHUECKUI ammapar
MaTepHaIOBEICHHS, OLICHUBATH
TEXHOJIOTHYHOCTh JI€TAJIN.
3 stan: Binagenus OO0yJatontuiics JIOJDKEH BJIAJETD.
(HABBIKY / OTIBIT COBPEMECHHBIMU MIPUHIUTIAMA BEIOOpa

JIEATEITBHOCTH )

KOHCTPYKIMOHHBIX MATCPUAJIOB.

2. MecTO AMCUHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunimHa peanu3yercs B paMKaxX 6apuamueHol YacTH.

J1st ocBOGHMSI IUCHUIUIMHBI HEOOXOJUMbI KOMITETEHINH, C(POPMHUPOBAHHBIE B paMKax U3yueHUs

CICOYIOMUX TUCHUILINH: (bHSPIKa, MareéMaTHuKa, XUMHUs.

OcBocHHe JAUCIUITIIMHBI ((MaTCpI/IaJ'IOBC,Z[eHI/IC»

MNOCICAYIOMICTO  U3YYCHHUA  TAKHUX

JUCIHUIIIINH,

((MCTpOJ'IOF U, CTaHAapTHU3alna U CepTI/I(I)I/IKaLII/ISI».

SBJISIETCA  HEOOXOAMMOM OCHOBOWM  JIf
Kak: «CONpOTHBIEHUE MaTEpPUATIOBY,

JucnumimHa usyyaercst Ha 1-m Kypce B 1 u 2 cemecTpax.




3. O0beM TUCHMIJIHHBI B 324€THBIX eJHHUIAX ¢ YKAa3aHHEM KOJINYeCTBA aKaJeMHYeCKUX
WIN ACTPOHOMHYECKUX YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4Yalomuxcs ¢
npenojaBartejeM (0 BUIaM Y4eOHbIX 3aHAITHIT) M HA CAMOCTOSAITEJILHYI0 padoTy
00y4arIMuXCcs

OO0mast TpyaoeMKOCTh (00BheM) MUCIUIUIMHBI COCTABISIET 5 3a4eTHBIX €IUHUIL (3.€.),
180 akageMuyecKux 4acos.

O0BbeM JUCHHIIINHBI Bcero yacos
3aounas ¢opma Ounas ¢popma
o0y4eHust o0yueHus

OO01mast TPyZOEeMKOCTh TUCITHIIHHBL 180
Y4yeOHBIX 4acOB Ha KOHTAKTHYIO paboTy C IpenoaaBaTesieM: 19,4

JeKuui 6

NPaKTHYECKUX 6

71a00paTOPHBIX 6

KOHTpOJb camocToaTensHoi pabotsl (KCP)

(hopMBI KOHTaKTHOW pabOoThI (KOHCYJIBTALMH TIEpe]

9K3aMEHOM, IIPUEM IK3aMEHOB U 3a4€TOB, BBIIIOJIHEHHUE 14
KYpPCOBBIX, KOHTPOJIBHBIX paboT)
Y4eOHBIX YaCOB Ha CAMOCTOSTEIbHYIO paboTy ooydaronuxcs (CPC) 149
Y4eOHBIX 4acOB Ha KOHTPOJIb:
3a4eT 3,8
JK3aM€EH 7,8

4. CopeprxaHue JUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pasziesam) ¢ yKazaHueM
OTBCACHHOT'O HA HUX KOJIMYCCTBA aKaJCMHUYCCKUX YaCOB U BUJ0B y‘~IC6HI)IX 3aHSTUN

4.1. Paznenbl AMCUMILIAHBI U TPY10€MKOCTH 110 BUIaM Y4eOHbIX 3aHATHI (B
aKaJeMUYeCKHUX Yacax)

3aounas popma

Buabl y4eOHbIX 3aHATHH, BKJIIOYAS
CaMOCTOSITEJbHYI0 padoTy
00y4aoUIMXcsl M TPYA0EMKOCTh
ry‘i HaumeHnoBanue pasjaesa / TeMbl AHCHMILIHHBI (B yacax)
KounrakTHasi padora ¢
npenojgaBaresiemM CPC
Jlek IIp Jlab
1 Pasnen 1. OcHOBHbBIE OHSITHS 0 MaTepUaJax. 2 1 20
Kaaccuduxauus u cBoiicTBa MaTepuaion
1.1 Tewma 1. Kimaccudukanus marepuaiaos 1 10
1.2 Tewma 2. CBoiicTBa MaTepHaIoB 1 1 10
2 Pazgen 2. Kpucrajummsanust MeTa110B U CILIABOB. 2 20
CTpoeHue MeTAJJIOB H CILNIABOB, ()a3bl B CIJIABAX
2.1 Tewma 3. CTpoeHHE METAIIOB U CIIJIABOB 1 10
2.2 Tema 4. OCHOBBI TEOPHN KPUCTAJUIN3AIINH CIUIABOB 1 10
3 Pasnen 3. JluarpaMmbl COCTOSIHHS CIJIABOB 2 14
3.1 Tewma 5. JlnarpaMMbl COCTOSIHUS IBOMHBIX CIJIAaBOB 1 6
32 Tema 6. JlnarpaMma COCTOSIHUS JKeJI€30yTIIEPOIUCTHIX 8
CILIABOB
4 Pasnen 4. Tepmuueckasi 00padoTKa MeTALJIOB H CIJIABOB 1 1 1 12
4.1 Tema 7. OCHOBBI TepMUUECKOH 00pabOTKHU CcTajen 1 1 1 6
4.2 Tema 8. XumMuko-TepMuueckas o00paboTka cranei 6
5 Pazgen S. Kinaccnpukanusa 1 MapKHMPOBKA YePHBIX U 3 4 1 34
IBETHBIX METAJLIOB M CIIJIABOB
5.1 Tema 9. Kinaccuukanuus 1 MapkupoBKa cTaieit 1 1 6




5.2 Tema 10. Knnaccudukanms 1 MapkupoBKa 4yTryHOB 1 1 6
5.3 Tema 11. AnroMuHUI U €ro CIUIaBEI 1 6
5.4 Tewma 12. Maruuii 1 ero criaBbl 8
5.5 Tema 13. Menp u ee criiaBbl 1 1 8
6 Pa3nen 6. OcHOBHBIE CBOIICTBA M CTPOEHHE 1 1 49
HEMETAJUNIMYECKHX MaTepPHAJIOB
6.1 Tema 14. JlpeBecrHa 1 JpeBeCHbIC MaTepUaIIb 1 9
6.2 Tewma 15. [Jomumeps! 1 mIacTMacchl 1 10
6.3 Tema 16. Ctekio u KepamMuKa 10
6.4 Tema 17. TBepaple MeTAIIOKEPAMHYIECKHE CTUIABHI 10
6.5 Tewma 18. AGpa3uBHBIC U CBEPXTBEPIBIC MaTCPHUAIIBI 10
Hroro 6 6 6 149

4.2. Conepxanne JMCHHILIMHBI, CTPYKTYPHPOBAaHHOE 0 pa3jejaM (TeMaMm)

JlexunoHHBIN KypC

HaumenoBanmue pa3aesa /

Ne Conepxanue
TeMbI AU CHMILINHBI
1 Paznmen 1. OcHoBHBIE mOHSTHA 0 MaTepranax. Kiaccudukanus u cBOCTBa MaTEPHUAIOB
11 Tema 1. Knaccudukaums IIpenmer u comepkaHue MaTepHaIoBeACHUS Kak Hayku. O0Iue cBeJeHUs O
MaTepHasoB marepuanax. Knaccudukanus marepuanos.
Pusnyeckue U XUMUYECKUE CBOMCTBA METAJIIOB. MeXaHn4YeCcKue CBOMCTBA:
1.2 |Tewma 2. CoiicTBa MaTepuajoB Gy, Oy, 0, W, A, (KCU), HB. TexHosnorudeckue croricta: OM/JI, OMIJI,
OMCB, OPH, cknonHocts k TO. DKcmtyaralnoOHHbIE CBOMCTBA.
3 Paznen 3. JluarpaMMbl COCTOSIHUS CIIJIABOB
3.1 |Tema 5. lnarpammsl coctostuusi | KpuBble oxia)ieHnsl METaIOB U cIuiaBoB. [lepBuuHas u BropuyHas
JIBOIHBIX CILIaBOB kpuctaiusanus. @assl B cruiaBax. JuarpaMmbl COCTOSHUS JBOMHBIX
cruiaBos [-IV tunos
3.2 |Tema 6. lnarpamma cocrtosinust | @a3oBble COCTABISIOUINE TUArPAMMBbI KeJIe30-YIIIePOANUCTHIX CILUIABOB!
JKEJIE30yTIIEPOJUCTHIX CIIIIaBOB (heppHuT, ayCTEHHT, IEMEHTHT, NIEPIINT, IeaeOypuT. Bropndnas
KPHUCTAJUTU3aLUs B XKeJIe30-yYIIepoANCTHIX crutaBax. [locTpoenne
JuarpaMMsl. [IpuMeHeHne ftnarpaMmbl Ha ITPaKTHKE.
4 Paznen 4. Tepmuueckast 06paboTKa METAJUIOB U CIUIABOB
4.1 |[Tema 7. OcHOBBI TEpPMHUIECCKOM Oo6urme monoxenwus. [IpeBpareHue mepaura B aycTeHuT. [IpeBparmienue mpu
00paboTku craneit oXJIaKAEeHUH. Busl TepMuueckoit 00paboTKH: OTKUT, HOpMaJIM3aIlusl,
3aKaJIKa, OTITYCK
5 Paznen 5. Kinnaccngukanust 1 MapkMpoBKa YEpHBIX M IBETHBIX METAJIJIOB M CIIIIABOB
5.1 |Tema 9. Knaccuduxanus n Kiaccudukanus craneii: mo Ha3HAUYEHHIO, 110 XMMHUYECKOMY COCTaBY, 10
MapKHUpPOBKa CTayeit Ka4ecTBY, [0 CTEIIEH! PACKUCIICHNUS, 110 YCIOBHSAM ITOCTaBKH.
Yrneponuctsle ctanu. JlernpoBaHHble cTanu. MapkupoBKa cTajnel
5.2 |Tema 10. Knaccuduramms u Knaccugukarus uyryHoB. MapkupoBka, CTpyKTypa, CBOMCTBA M 001aCTh
MapKHpOBKa 9yTI'yHOB MPUMEHEHUS CEPBIX, KOBKHUX U BBICOKOIPOYHBIX YYyT'YHOB.
5.3 |[Tema 11. Antomunwmii 1 ero I'pyms! aIfOMUHIEBHIX CIUIaBOB: JUTEHHBIE U AehOpMUpPYEMEIE,
CIUIaBbI ynpouHsiemsie 1 HeynpouHsemsbie TO. CBoiicTBa 1 06JaCTh MPUMEHEHUS
AITIOMUHUEBBIX CIUIABOB.
5.5 |Tema 13. Menp u ee criaBsl Jlarynu. bponssl. MenHo-HuKeneBble criaBbl. O0NacTy UX MPUMEHEHHMS.
6 Pazpen 6. OCHOBHBIE CBOIICTBA M CTPOEHHUE HEMETAIIIUECKUX MAaTEPHAIOB
6.1 |Tema 14. JIpeBecuna u apeBecHsie | CTpoeHue aepeBa. Bumabl pa3pe3os crBosia. CTpoeHHE U CBONCTBA
MaTepHabl JIPEBECUHBI: (PU3MUECKUE, XUMUIECKHE, MEXaHNIECKHE, TEXHOJIIOTHIECKHE,
SKCIUTyaTallUOHHBIE.
Kypc npakTudecknx 3aHATHI
N HaumenoBanue pasaena / Conepikanue
TeMbl JTUCHHILIAHBI
1 Paznen 1. OcHoBHBIE MOHATHS 0 Marepuanax. Kiraccugukauus u cBoiicTBa MaTepHaioB
1.1 Tema 1. Onucanue neTaan 1. O3HAKOMHUTHCSI C YEPTEHKOM JICTATH H TEXHUUCCKUMH TPEOOBAHUSIMHU K HEH.

2. Onucath KOHCTPYKIUIO ACTAJIU U 00J1acTh ee TIPUMCHCHUS (B OIIMCaHUH




HEo0XOAMMO yKa3aTh (OpMY, pa3sMepbl, IEPOXOBATOCTh IIOBEPXHOCTEH,
JOIYCKH, OTKJIOHEHHUSI IOMIYCKOB (DOPMBI M PACIIOIOKEHHMS IOBEPXHOCTEH).
3. JlaTh nonHOE Ha3BaHHE MaTepHana, U3 KOTOPOro M3IOTOBIICHA AETANb, €ro
Mmapky, [OCT.

1.2 |Tema 2. Ouznueckue, 1. ITo uepTexy neTany onpeAesuTy MapKy MaTepuara.
XUMHUYECKHE, Mexanndeckue, |2. [Toap3ysick cipaBOYHHKOM, ONPEAETUTH 3HAUEHHS INIOTHOCTH,
TEXHOJIOTHYECKHE U TETIONPOBOIHOCTH, TEMIIEPATYPHOTO KO3 (GUIIEHTA THHEHHOTO paCIIIPEHUS.
JKCIUTyaTallMOHHbIE CBOWCTBA | 3. Iloab3ysch CIpaBOUHUKOM, ONPEAEIUTh XUMUUYECKUI COCTaB MaTepuana.
MaTepHasa JeTaiau 4. ITonp3ysich CIPaBOUYHUKOM, ONIPEACIIUTh MEXaHUUECKUE CBOMCTBA MaTepHaa
B COCTOSIHUU NTOCTaBKH.
5. YkazaTh TEXHOJIOTHYECKUE CBOWCTBA MaTepuaia AeTaiu: 00padaTsBaeMOCTh
JlaBJIieHHEeM, 00pabaThIBaeMOCTh JINTHEM, CBAPHBAEMOCTh, 00pabdaThIBAEMOCTh
PEXKYIINM HHCTPYMEHTOM, CKJIIOHHOCTb K TEPMHUUECKOH 00padoTKe.
6. OxapaxkTepHu30BaTh SKCILTYTALlHOHHBIE CBOUCTBA: XKapOIPOUYHOCTb,
JKaPOCTOMKOCTB, COMPOTHUBICHNE KOPPO3UU M H3HOCOCTOHKOCTB.
2 Paznen 2. Kpucrannuzanyst MeTaJsioB 1 crtaBoB. CTpOEHHE METAJUIOB U CIUIABOB, a3kl B CrijiaBax
2.1 |Tema 3. OGocHOBaHue 1. B COOTBETCTBUY C YEPTEIKOM JIeTaIN BHIOpATh Hanbosee palOHaIbHBIH
BBIOOpA 3arOTOBKH JIJIS croco0 Moy4eHus! 3ar0TOBKY JUTA IIPOU3BOJICTBA 3aJaHHOM JeTaH.
MPOU3BOJICTBA JICTAIN 2. Y4uTsIBas IPUIMYCKH Ha 00pabOTKY, ONPEIEINTh pa3Mephl BEIOpaHHOH
3arOTOBKH.
3. OnpenenuTh Maccy 3aroTOBKH, a TaKkKe KOA(QQUIINEHT NCTIONB30BAHMA
Marepuana.
3 Paznen 3. JluarpaMMbl COCTOSIHUS CIUIABOB
3.1 |Tema 4. Metons! u crioco0s! | 1. HauepTuts nuarpamMmy COCTOSHHS JKEJI€30yTIEPOANCTHIX CIUIABOB.
M3MEHEHHS CBOMCTB 2. J1y1s1 3a1TaHHOTO JKEJIC30yTIIEPOAUCTOTO CIIIaBa ONMHCATh MPEBPAILCHUS U
Marepuasna JeTajl B MIOCTPOUTDH KPHUBYIO OXJIAXKACHUS CILIaBa.
nporecce ee M3roToBiaeHust | 3. YKa3aTh CTPYKTYpHbIE COCTABIIAIOIINE BO BCEX 00JIACTAX ANArpaMmbl
4. Yka3aTh CTPYKTYpY CIIjIaBa IIpU KOMHATHOH TeMIepaType
4 Paznen 4. Tepmuueckast 06pab0oTKa METAJUIOB U CIUIABOB
4.1 |Tema 5. V3menenne 1. BoIuepTuTh «CTaNBHO yroim» IuarpaMMBl XKelIe30yTIepOIUCTHIX CIIIIABOB.
CTPOCHHMS ¥ CBOMCTB 2. ITo BEIUEpUEHHOMY «CTaJILHOMY YIIIy» M HPOLICHTHOMY COZEPKaHMIO
Marepuana JeTaju 1nocie yrieposia HaiiTh ONTUMAaJIbHBIA HHTEPBAJ TEMIIEPATYP TEPMOOOPaOOTKH,
TEepMUYECKOil 06paboTKH COOTBETCTBYIOIIEH TEXHUYECKUM TpeOOBaHUAM Ha JeTalb.
3. OmpezienuTh BpeMsi HarpeBa AeTaju AJIsl IPOBEJCHUS] TEPMOOOPaOOTKH.
4. Yka3aTh pe3yibTaT TePMUUECKON 00pabOTKH — CTPYKTYpy CTaiu (CopouT,
MapTEHCHUT, TPOOCTHUT), a TAKXKE €€ TBEPJOCTb.
5 Paznen 5. Kinaccudukanms u MapKupoBKa YEPHBIX M [[BETHBIX METAJUIOB U CIUIABOB
5.1 |Tema 6. Pacumdposka mapok | 1. Jlate pacuiudpoBKy MapoK 4EpHBIX CIIJIABOB B COOTBETCTBUH C BAPUAHTOM
YEepHBIX CIUIABOB 3ananus. [Ipu 3ToMm 00s3aTeNIbHO yKa3aTh BUJ MaTepHaa.
2. ITo BO3MOXKHOCTH YKa3aTh XMMHYECKHUH COCTaB WJIM CBOMCTBA MaTepHaa.
5.2 |Tema 7. Pacumdpoka mapok | 1. /late pacummppoBKy MapoK IBETHBIX METAJJIOB M CIUIABOB B COOTBETCTBHH C
[[BETHBIX METAJIOB U UX BapHaHTOM 3a/IaHUSI.
CIJIABOB 2. YKa3aTh €ro XMMHUYECKHH COCTaB WJIN MEXaHHIECKHE CBOWCTBA.
6 Paznen 6. OCHOBHBIE CBOICTBA M CTPOCHHE HEMETAIIIMUECKUX MaTepPHaIoB
6.1 |Tema 8. Unctpymenranbubie |1. BeiOpars MapKy HHCTPYMEHTAJIBHBIX MaTEPUAIIOB JJIsl 00PaOOTKH

CILJIaBBI.

MOBEPXHOCTEH 3aJaHHO JeTau MPHU YEPHOBBIX U YACTOBBIX MEPEX0IaX.

2. YKa3aTh COCTaB, CBOMCTBA BBIOPAHHBIX CIUIABOB M COMTOCTABUTH UX C
aHAJIOTUYHBIMU CBOHCTBaMH OBICTPOPEKYIIHAX CTAIICH.

3. [Ipu BBIOOpE HHCTPYMEHTA U3 OBICTPOPEIKYIIUX CTAJICH IPUBECTH PEIKUMBI
TEPMHUYECKOH (XMMUKO-TEPMUIECKOI) 00pabOTKH, 0OeCIIeUnBaIOIIeH
MOJTYYCHHUE 3aIaHHBIX CBOWCTB.

Kypc nmaboparopHsix padot

HaumenoBanmue pazaesa /

Ne Conep:xxanue

TEeMbI AU CHHIIHHDI
1 [|Pa3men 1. OcHOBHBIC MOHATHSA O MaTepuanax. Kimaccupukanus u CBOWCTBA MaTEpHUAIIOB
1.1 [JTaGopaTopras pabota Ne 1. 1. IToaroToBUTH IPHUOOP TS UCTIBITAHHUIA.

Omnpenenenne TBEPIOCTH
MeTaiioB 1o bpuneio

2. O6paboTtatk 0Opa3zel HAMMILHUKOM HIIM HOKJTAYHBIM KaMHEM.
3. I[IpoBecTr UCTIBITAHUSI.

4. OnpenenuTh YUCI0 TBEPIOCTH MO0 bpuHesto, a Takxke npeaen MPOYHOCTH.




1.2 | JJTaboparopnast pabora Ne2. 1. IToaroToBUTH MPUOOP AJISL UCTIBITAHUH.
HcnbiTanne Ha TBEPAOCTH TIO 2. O6paboTtath 0Opa3el HAMMILHUKOM HIIH HOKIAYHBIM KaMHEM.
Poksenny 3. [IpoBecTr HCIIBITAHUS.
4. OnpenenuTs YUCI0 TBEpAOCTH 1o PoxBermy.
2 |Pazpen 2. Kpucramm3zanus MeTaJuioB U ciutaBoB. CTpoeHHe METalIoB U CIUIAaBOB, a3kl B critaBax
2.2 | JTabopatopHas pabota Ne 3. 1. IpurotoButs pactopsl coneit NaCl u CuSO,.
Kpucranmuzauuns metamioB 1 |2. [lonroroBuTh MUKPOCKOII U INIOCKOE CTEKJIO C KaIUIeH pacTBoOpa COJH IS
CITaBOB HaOTIOICHUSL.
3. Ilpon3sBecty HAOMIOACHNUS MPOIIECCa KPUCTATLTM3ALNH U3 PacTBOPA COJIH.
4. 3apuCOBBIBaTh KPUCTAILIBI CONIH, 0Opa3yIONINecs C TCUCHHEM BPEMEHU.
5. O0BscHUTE POpPMY H pa3Mepsl 00pa3yIOMNUXCS KPHCTAIIIOB.
4 |Paznen 4. Tepmuueckast 00pab0TKa METAJUIOB U CIUIABOB
4.1 [JTaboparopras pabora Ne4. 1. OnpenenuTh TBEPAOCTH 00Pa31I0B B UCXOAHOM (OTOX)KEHHOM) COCTOSIHHH.
Hopmanuzanus yrnepoauctoit  |2. OnpeaenuTs TeMIieparypy Harpesa Jjisl IpOBEICHUSI HOpMaJIU3alny.
cTau 3. OnpenenuTh BpeMs HarpeBa 00pasIoB.
4. 3arpy3uTh 00pa3ipl B My(EIbHYIO I1e4b U BBIIEP)KaTh HEOOX0ANMOE BPEMSI.
5. BoiHyTh 00pas3ipl n3 Me4YH U OXJIAAUTH Ha BO3IyXE.
6. Ymanute ¢ TOPIOB 00pasna OKaJIMHY, 3a9HCTUB MX NUTH()OBAIEHONW OyMaroi.
7. OtnpenenuTh TBEPAOCTH M MPOYHOCTH 00Pa3IoB.
4.2 [JTaboparopHas pabora NeS. 1. OmnpenenuTh TBEPAOCTh 00PA3IIOB B UCXOAHOM COCTOSIHUH.
3axajka ¥ OTIyCK 2. OnpenenuTs TEMIIEpaTypy HarpeBa AJs MPOBEIACHUS 3aKaJIKH.
YTIAEPOAUCTON cTamu 3. OnpenenuTh BpeMsi HarpeBa oOpasIoB.
4. 3arpy3uTh 00pas3iipl B MyheNbHYIO MeYb U BBIICPIKATh HEOOXOAMMOE BpeMs.
5. BeiHyB 00pasiipl U3 Me4u, OXJIAJAUTh OJMH — B BOJIE, IPYTroil — B Macle.
6. Ymanute ¢ TOPIOB 00pasna OKaJIMHY, 3a9ICTUB MX NUTH()OBAIEHONW OyMaroi.
7. OtnpenenuTh TBEPAOCTH U IPOYHOCTH 00PA3LOB.
6 |Pa3men 6. OcHOBHBIE CBOHCTBA M CTPOCHHE HEMETAUIMIECKUX MAaTEPHAIOB
6.1 | JTabopaTopHas paboTa Neb. 1. OmpenenuTh K Kakoi TpyIIe IopoJi OTHOCUTCS IaHHBINA oOpasern
OmnpeneneHue nopoa JIPEBECHHBI: XBOWHBIM HITH JIUCTBEHHBIM.
JIPEBECHHBI 110 0Opa3Iam 2. Ilo xapakTepHCTHKE COCY/IOB, ONPENETUTH K KaKOH TpyIIe OpOoJl OTHOCUTCSA
JITaHHBIM 00pa3ell: KOJIbIECOCYJUCTHIM I PACCESTHOCOCYIHCTHIM.
3. OKOHUATEeNbHO YCTAHOBUTH MOPOLY APEBECHHBI 1O IBETY U 3aNaxy

5. YueOHo-MeTOIMUYECKOE 00ecTiedeH e ISl CAMOCTOSATeILHOI PadoThI 00y4aloIINXCsl MO

AUCHUIIJIMNHE

Ne

o/ HaumenoBanue pa3jena / TeMbl TUCHUILIAHBI YueOHO-MeTOANYeCKOE 00ecnieueHne

1 Paznen 1. OcHoBHBIE MOHTHSA 0 MaTepuanax. Kiaccudukanus u CBOMCTBA MaTEPHUAIOB
Jlexuus 1. Kimaccngukanuus v cBoicTBa MaTepHaoB
[KoHcrmekT JieKLuii 1o MaTepHantoBeACHHIO: yueo.
rocoOue JUIi CTyIeHTOB 1-To Kypca, 00y4aroImuXxcs 1o
nanpasienusM 051000—«IIpodeccnonansaoe
o0yudeHue» (npoduis «I[IponsBoacTeo

1.1 | Tema 1. Knaccudukarys marepuanos MOTPEOUTETHCKUX TOBAPOBY» U MPODHIIH
«MamuHOCTpOSHHE M MaTePHAIO00padoTKaY),
050100—«ITemarornueckoe odpazoBanue» (mMpoduib
«Texnomorus») / ABT.-cocT.: O.A. Mcauxkua.—
Crepiuramaxk: Crepnuramakckuit ¢rman baml'y,
2013.— 104 c., c. 3]

o Jlexmms 1. Knaccudukaryst v CBOHCTBa MaTepHaiOB

1.2 | Tema 2. CBoiicTBa MaTepuasoB 1 prxcan p
[Tam xe. C. 3]

2 Pazgen 2. Kpucrannmzanus MeTauioB U ciuiaBoB. CTpOeHHE METAIIIOB U CIUIABOB, (a3bl B CIIaBax

2.1 | Tema 3. CTpoeHue METaIIOB U CILIaBOB Jlexuus 2. Ctpoenue metauios [Tam xke. C. 14]




Tema 4. OCHOBBI TEOPUU KPUCTAIIU3ALIUU

.HCKHI/IH 3. OcHOBBI TCOPUU KPpUCTAJUIN3AllUU CIIJIaBOB

2.2
CIJIABOB [Tam xe. C. 21]
3 Paznen 3. JluarpamMMbl COCTOSIHUS CILIaBOB
31 Tema 5. JluarpaMMbl COCTOSIHUSL ABOMHBIX Jlextms 4. JlnarpaMMbl COCTOSIHHS ABOHHBIX CIUIABOB
' CILIABOB [Tam xe. C. 26]
32 Tema 6. [lnarpaMma COCTOSTHUS Jlexmms 5. JlmarpaMma COCTOSTHUS
' JKEIIE30YTIICPOTUCTHIX CIIAaBOB KeNe30yriepoancTrix cruaBos [Tam xe. C. 32]
4 Paznen 4. Tepmudeckast 06paboTka METaJUIOB H CIUIABOB
a1 Tema 7. OCHOBBI TepMUUECKONH 00paOOTKH Jlexmms 6. OCHOBBI TepMHUUECKOH 00pabOTKHU cTaien
' crajneit [Tam xe. C. 37]
492 Tema 8. Xumuko-tepmMudeckast 00paboTka Jlexmms 7. XuMuKo-TepMudeckas 00paboTka craneit
' crajneit [Tam xe. C. 45]
5 Pazpen 5. Kimaccudukanms 1 MapKupoBKa YEPHBIX M [[BETHBIX METAJIOB U CIIABOB
. | Jlexmus 8. Knaccndukarms u MapkupoBKa cTajei
5.1 | Tema 9. Knaccuduxanust u MapKupoBKa cTajiei ! uxan PXHP
[Tam sxe. C. 50]
52 Tema 10. Knaccudukaist 1 MapKupoBKa Jlexmms 9. Knaccudukariust 1 MapKUpOBKa YyTYHOB
' YYTYHOB [Tam xe. C. 54]
5.3 | Tema 11. AmomMuHMii ¥ €ro CIUIaBBI Jlexuus 10. Anromunuii u ero criassl [Tam xe. C. 57]
5.4 | Tewma 12. Maruuii u ero ciuiaBbl Jlexuus 11. Maruuii u ero crasel [Tam ske. C. 61]
5.5 | Tema 13. Mens u ee cruiaBbl Jlekmms 12. Menp u ee cruaesl [Tam xe. C. 64]
6 Paznmen 6. OcHOBHBIE CBOICTBA U CTPOCHHUE HEMETAITIYSCKUX MaTePHAaIOB
Jlexmms 13. [IpeBecuHa u 1peBecHbIe MaTepraisl [ Tam
6.1 | Tema 14. [IpeBecuHa u IpeBecHBIC MaTEPHAIBI 1 /p AP p [
xe. C. 71]
6.2 | Tema 15. [Tonumeps! U MIACTMACCHI Jlexuus 14. Tlonumeps U iactMacest [Tam xe. C. 78]
Jlexuus 15. Crexio [Tam xe. C. 85]
6.3 | Tema 16. Ctekio u kepamuka
P Jlexuus 16. Kepamuka [Tam xe. C. 91]
6.4 Tema 17. TBepable MeTaIIOKEpaMUUECKUE Jlexuus 17. TBepapie MeTAIIIOKEpAMUYECKUE CTIIIABBI
' CILIaBbI [Tam xe. C. 96]
65 Tema 18. AGpa3uBHBIE U CBEPXTBEP/IbIE Jlexuus 18. AGpa3uBHBIE U CBEPXTBEPAbIE MATEPUAITBI

MaTepHabl

[Tam xe. C. 98]




6. DoHJ OLIEHOYHBIX CpeacTB 1Jisi MIPOBEACHUA l'[pOMC)KyTO‘lHOﬁ aTrecranmum oﬁyqammnxcﬂ o JTUCHUIIJIMHE

6.1. Hepeqeﬂb KOMIIeTEeHIIUii ¢ YKa3aHHuEM 3TalloB X (l)OpMHpOBaHHﬂ H ONMHCAHME MoKA3aTedeH u KPpUTEPUEB OLICHUBAHUS KOMIIeTEHIIMI HA
PA3JHYHBIX 3Talmax ux (l)OpMI/Ip()BaHI/Iﬂ, OITMCAHHUEC IIKAJ OHCHUBAHUSA.

Ilnanupyemble

pe3yJabTaTbl 0CBOCHUSA

Bua oneHoO4YHOr 0

N Jran IToxa3aTenu U KPUTEPHHU OLICHUBAHUS Pe3yIbTATOB 00yUCHHS
o0pa3oBaTeIbHOM cpeacTBa
NPOrpaMMbI
1 2 3 4
HEy.. YIOBIL XOpOILIO OTJIMYHO
T omosnocmob 1 sram: ®parmenrapHsie 3HaHus | B 1ienom chopmuposanusie, | ChopMHUpOBaHHEBIC, HO CdhopMupoBaHHbIC TectoBbie 3a1aHUA
ocyulecms/iaims NPoOBePKuU 3HaHusa KJ'IaCCI/I(bI/IKaLlI/IIO u HO HCIIOJIHBIC 3HAHU COACpIKAIUEC OTACIbHBIC CHUCTCMATHYCCKUC
6e30NACHO20 COCOSIHUSA CBOMCTBA OCHOBHBIX THUIIOB | KIIaCCH()MKAIIMU U CBOMCTB | IPOOEIBI 3HAHUS 3HaHMS KIaccu(UKalul U
06EKMO8 PAZIUIHO20 KOHCTPYKLIMOHHBIX OCHOBHBIX THIIOB KJaccuQuKauy 1 CBOHCTB CBOMCTB OCHOBHBIX TUIIOB
- MaTEepHAJIOB; CTPOCHUE KOHCTPYKIIMOHHBIX OCHOBHBIX THIIOB KOHCTPYKIIMOHHBIX
METAJLIOB U CILIAaBOB; MaTepHUAaIIOB; CTPOCHHUS KOHCTPYKIIMOHHBIX MaTepHAIIOB; CTPOCHHUS
yuacmeoeams 6 OCHOBHBIE BH]IbI METAJUIOB U CILIABOB; MaTepHUaloB; CTPOCHUS METAJUIOB U CILIABOB;
IRCnepmuzax ux TEpPMHYECKOH 00pabOTKN ¥ | OCHOBHBIX BUIOB METAJUIOB U CILIaBOB; OCHOBHBIX BUJIOB
besonacrnocmu, WX BJIMAHHE HA CBOMCTBA | TEpMHYECKOM 00pabOTKH M | OCHOBHBIX BHIOB TEPMUYECKOM 00PabOTKH U HX
pecramerRmupoeannblx CTaJIell U CIIaBOB; UX BJIMSIHUE Ha CBOWCTBA TepMHUYECKOi 00pabOTKH M UX | BIUSHHE Ha CBOWCTBA CTaJCH
Oelicmayowum KpHUTEpHUH BEIOOpa CTaJIel U CILIABOB; BIIMSIHUE HA CBOMCTBA CTAJIEl | CIUIABOB; KPUTEPUEB
3aKOHO0AMENbCMEOM KOHCTPYKLIMOHHBIX KpHTEpHEB BBIOOpa U CIUIaBOB; KDUTEPUEB BbIOOpa KOHCTPYKIIMOHHBIX
Poccuiickoti Dedepayuu MaTepHajIoB ¢ y4ETOM KOHCTPYKLIUOHHBIX BbIOOpA KOHCTPYKITMOHHBIX MaTEPUAJIOB C yUYETOM
(ITK-18) 0ocobeHHOCTeH MaTEPUAJIOB C YUYETOM MaTepHajIoB C y4ETOM 0COOEHHOCTEH HKCILTyaTalluu
9KCIUTyaTaIiu ocobeHHOCTEH 0COOEHHOCTEH HKCIUTyaTaI[l | COOPY>KEHUH, MAIITHH U
COOPYKEHHH, MallluH U JKCILTyaTaluu COOPYKEHH, MallluH U 000pyIOBaHUS
000opyoBaHUs COOPYKEHHH, MALITNH U obopynoBaHus MIPOMBIIIIEHHOTO
IIPOMBIILTIEHHOT O 000py10BaHUS IIPOMBIILIIIEHHOIO IIPOU3BOJICTBA.
IIPOU3BOJCTBA. IIPOMBIIIIJICHHOTO IIPOU3BOJCTBA.
IIPOU3BOJCTBA.
2 sram: ®parmenTapHoe ymenue | B menom ycneninoe, Ho He | YcneniHoe, HO conepkamee | ChopMupoBaHHOE yMeHHE Pedepar
Ymenns OIIPEICIIATh CHCTEMAaTHYECKOE YMEHHE | OT/AENIbHBIE MPOOEIbl YMEHNE | ONPEIENIsATh MEXaHUIECKHUE
MEXaHUUYECKHE CBOICTBA | OIPENEISITh MEXaHUUECKHUE | ONPEACIATh MEXaHUIECKUE CBOICTBAa KOHCTPYKLIMOHHBIX
KOHCTPYKLIMOHHBIX CBOICTBa CBOMCTBA KOHCTPYKLMOHHBIX | MaTE€pHAJIOB; IIPUMEHSTh

MaTepuasoB; MPUMEHATh
TMOHSATUIHO-
TEPMUHOJIOTUYECKHI
arrapar

KOHCTPYKIIMOHHBIX
MaTepuasoB; MPUMEHSTh
TIOHSITHHHO-
TEPMUHOJIOTHYECKUM

MaTepuasoB; MPUMEHATD
MMOHSATUIHO-
TEPMHUHOJIOTUYECKHUM armapar
MaTepuaJoBeCHUS;

MOHATHHHO-
TEPMHUHOJIOTHYECKUHN armapar
MaTepUuaoBECHNUS;
OLICHUBATh TEXHOJIOTHYHOCTH




MaTCpHUaIOBECACHUA,
OLICHUBATb

TCXHOJIOTUYHOCTH JCTAIH.

armapart
MaTepUaJIOBCACHUA,
OLICHUBAThH
TCXHOJIOTUYHOCTH ACTaJIH.

OLCHUBATh TCXHOJOI'NYHOCTH
JACTaJIN.

JACTalu.

3 sram:
Biaanenus
(HaBBIKH /
OIIBIT

eI TeIbHOCTH)

He Bmaneer
COBPEMEHHBIMHU
MIPUHITAIIAMH BEIOOpA
KOHCTPYKIIMOHHBIX
MaTepuasoB.

He yBepenno
JEMOHCTPHUPYET HaBBIKU
BIIAJICHUS COBPEMEHHBIMHU
TIPUHITUIIAMHA BBIOOpa
KOHCTPYKIMOHHBIX
MaTepHaJIOB.

YBEpEHHO NEMOHCTPUPYET
HaBBIKY BIaJACHUS
COBPEMEHHBIMH IIPUHINIIAMA
BBIOOPA KOHCTPYKITHOHHBIX
MaTepuaos.

JleMOoHCTpUPYET MOJHOE
BJIaJlCHNE HaBBIKAMHU
COBPEMECHHBIMH MPUHINIIAMHI
BBIOOPA KOHCTPYKIIMOHHBIX
MaTepHaJIOB.

Koutponpnas pabora




6.2. TunoBble KOHTPOJIbHbIE 3aJaHUs MU HHbIE MAaTePHAJIbI, HEOOXOAUMBIE LISl OLlEHKH
3HAHMIi, yMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPU3YIOLIUX ITANBI
(popMHpoBaHUsI KOMIIETEHIIHII B IIpolecce 0CBOEHUsI 00pa30BaTeJbHONH IPOrPaMMBbl

TecToBBIC 3aaHUA
[TepedyeHs BOpOCOB 11 OLIEHKH YpoBHS chopmupoBaHHOcTH KommneTeHuu [1K-18 Ha

JTare «3HaHusI»

Tecr 1
Knaccupukauus MmaTepuajoB 4 X CBOMCTBA

1. B o0beme KOHCTPYKIIMOHHBIX MAaTEPUATIOB METAJLIbI 3aHUMAIOT OOJIBIIYIO JOJIIO.

2. K ¢usnueckuM CBOMCTBAM METAJIJIOB OTHOCHUTCS MX CIIOCOOHOCTH B3aUMOJICHCTBOBATH C
arpecCUBHBIMM CPEJAMU.

3. DneKTponpoBOJHOCTh U TEIIONPOBOJHOCTh OTHOCATCS K TEXHOJIOTHYECKHUM CBOMCTBaM
METaJIOB.

4. Kpucramimueckue MaTepuabl OTJINYAIOTCSI F€OMETPUUYECKU MpaBUIILHBIM
pPacnoIOKEHUEM aTOMOB, T.€. JAIIbHUM MOPSIKOM.

5. Kpucraumzauuss MeTalJIOB WIM CIUIABOB  NPEJCTABIAET COOOW  MPaKTHUECKU
OJIHOBPEMEHHO TEKYIIHE IPOLECCHl 3apOXACHUS LEHTPOB KPUCTALUIM3AlMM U  pPOCTa
KPUCTAJUIOB.

6. BropuuHas KpuCTAIIM3aLUS IPOUCXOAUT B TBEPAOM COCTOSIHUH, IIPU 3TOM HPOUCXOIAUT
MepecTporKa KPUCTALTNISCKON PEIIETKH 3a CUET MOIMMOop(pr3Ma METaioB.

7. Pa3MepHOCTh KpHCTAUIOB (BEMMYMHA 3€pEH) B MeTallaX WM CIJIaBaX 3aBUCHT OT
CTEINEHU MepeoxaxacHus. Uem BbIllle CKOPOCTh OXJIAXKICHHS, TEM MEJIbYe 3€pHO.

8. Uem MeHblIIe BeJIMYKHA 3epeH (pa3Mep KPUCTAIIIOB) B METAJUIaX WM CIUIaBaX, TEM HUKE
WX TBEPIOCTh U TPOYHOCT.

9. Kpucrammsanus CIuIaBOB OTJIMYAETCSA OT KPUCTAIUIM3ALMM YHCTHIX METAUIOB TEM, YTO
CIUIaBbl UMEIOT JBE KPUTUUYECKUE TEMIIEPATYPhl, @ YUCTHIE METAIIBI — OJHY.

10. CrutaB 006pa3yercst mpu COSAMHEHUH ABYX U 00Jiee KOMITOHEHTOB.

11. ®ocdop u cepa, SBISSICH TONE3HBIMH MPUMECSMHU, B KAKON-TO CTENEHH MOJIOXKUTEIBHO
BJIMSIIOT HA MEXQHUYECKUE CBOMCTBA CTaJIEH.

12. C yBenuueHHeM yriepoja B CTAISIX MPOYHOCTh UX CYHIECTBEHHO CHUKAETCS.

OTBeTHI

Ja 1,4,5,6,7,9, 10; Her 2,3,8,11,12

Tect 2
JlnarpaMMbl COCTOSIHHSA CIIABOB

1. JluarpamMMmbl cocTosiHusI OMHapHBIX cIUiaBoB Mo [-IV Tumam oOT/IMYalOTCS CTENEHbIO
pPacTBOPUMOCTHU OJTHOTO KOMIIOHEHTA B IPYIOM.

2. Ilpu oOGpa3oBaHMU TBEPIBIX PACTBOPOB B OMHAPHBIX CIIJIaBaX pacTBOPUMOCTb B TBEPJIOM
COCTOSIHUUM OJJTHOI'O KOMITOHEHTA B PYrOM MO>KET ObITh HEOIPaHMUYEHHOI U OTpaHUYEHHOM.

3. Ilpu o00OpazoBaHMM XUMHUYECKOTO COEIMHEHUs o0paszyeTcsi pelleTka, OTJIMYHas OT
peleTok 00pa3yIoHMX JIEMEHTOB.

4. Tsepmswlil pacTBOP YIJIEpOaa B 0.-)KEJI€3€ HA3hIBACTCS (EPPUTOM.

5. ®eppuT UMEET BBICOKYIO TBEPAOCTH U IPOYHOCTb.

6. Taepablii pacTBOp yIJIEpOJa B Y-)KEIE3€ HA3BIBAECTCA AyCTEHUTOM.

7. AycCTEeHMT cylecTBYeT B ciaBax 1o t=20°C.

8. Ilo nuHMM nUKBHAyCa Ha JAUarpaMMe KeJle30yTJIEpOAMCTHIX CIJIAaBOB 3aKaHUMBAeTCA
NEpPBUYHAs KPUCTAIIN3ALUS.

9. JleneOyputr oOpa3zyeTcst Kak TBEpPbIi pacTBOP yIriiepoja B a-Kelese.

10. B cransx makcumanbHO MoxkeT HaxoauThes 0,83% yrnepona.

11. B uyrynax yraepoaa coaepxurcs 6omnee 2,14%.

12. C noHM)KeHUEM TEMIIEpaTyphl B CTAISIX ¢ cojep:kaHueM yriepoaa ot 0,83% no 2,14% u3



ayCTEHUTA BBIACNISICTCS N30BITOYHBIN yIiIepol, 00pa3ys [EMEHTHUT, Ha3bIBAEMbI BTOPHYHBIM.

OTtBeTbI

Ha 1,2,3,4,6,11,12; Her 5,7,8,9, 10

Tecr 3
TepMuueckas 1 XUMHKO-TepMHUYecKasi 00padoTka

1. OT TepMHUECKOW W XHUMHKO-TEPMHUYECKOW 0OpaOOTKH HE 3aBHUCUT KAa4ECTBO JETaleH W
WHCTPYMEHTOB U UX CTOMKOCTH B IIPOLIECCE IKCILTyaTaI|H.

2. Ilpu BBICOKOM OTITYCKE MOJIY4YarT CTPYKTYpY MapTEHCUTA OTITYCKa.

3. Ilpu oTxure cTajbHbIE IE€TAIN OXJIAXKAIOT HA CIIOKOHOM BO3IyXe€.

4. Tlpu 3akajike JTOABTEKTOMIHBIX CTaJled MX HarpeBaroT 10 Temmeparypsl Ha 30...50°C
BBIIIE KPUTUUYECKON TOUKU A;.

5. HaubGonee pacmpoCTpaHEHHBIMHM 3aKajJOYHBIMU CpeJaMu SBJSIOTCS BOJAA, BOJHBIE
pacTBOPHI COJIEH, 1IEJIOYEN, KUCIIOT, MACJIO, PACILJIABJICHHBIE COJIU.

6. Ilpm 3akanke 3a3BTEKTOMAHBIX CTaJl€l MX HArpeBarT JI0 TEMIEpaTyphl BBIIIE
KPUTUYECKOU A3.

7. Macno oxnaxaaet ObicTpee, ueM Boja.

8. OnacHOCTh BOBHMKHOBEHHUS TPEIIMH MPU 3aKAJIKE MOSBISETCA B Clydyae MPUMEHEHUS B
KaueCTBE OXJIAXKJAIOLIEH CpeIbl BOABI.

9. Ormyck craiieid mPOBOJAT JJisi MPEBPAICHUS HEPABHOBECHON CTPYKTYpPHl 3aKaJICHHOU
cTanu B 60Jee paBHOBECHYIO.

10. Bpemst HarpeBa M BBIJEP)KKHM JeTaled INpU 3aJaHHONM TeMIEepaType He BIMSET Ha
pe3yNbTaThl TEPMUUECKON 00paOOTKH.

11. Xumuko-repmudeckast 00paboTka HeBO3MOXKHA 0e3 siBieHus nuddy3un.

12. Tlepen XuMUKO-TepMUYECKOI 00paOOTKON MPOBOAST MOJHYIO MEXaHUYECKYIO 00pabOTKy

JIeTaJIeH.
OTBETHI
Ha 2,5,8,9, 11, 12; Her 1,3,4,6,7,8,9, 10

[lepedeHp BOIPOCOB [Tt OIIEHKH YpOBHA chopmupoBanHocTH KomrereHnuu [1K-18 na
aTane «YMEeHUs»

Tecr 4
YepHble cIIABBI
1) Craimp  OOBIKHOBEHHOTO  KadyecTBa, TIOCTaBjsieMas IMOTPEOUTENI0 €  3aJaHHBIMU
MEXaHUYECKUMHU CBOMCTBAMHU, OTHOCUTCS K IpyIIIE:
a) A
6)b
B) B
2) Cranp OOBIKHOBEHHOTO Ka4yeCTBa, MOCTaBIsieMas MOTPEOUTENO C 3aJaHHBIM XHMHYECKHM
COCTaBOM, OTHOCUTCS K TpyTIIE:
a) A
0)b
B) B
3) Cranb ¢ MOBBIIMIEHHBIM COAEP)KaHUEM cepbl U ¢Gocdhopa, JETKO MOIAOIASCA CKOPOCTHOM
00paboTKe Ha METAJUIOPEXKYIIMX CTaHKAaX-aBTOMAaTaX, Ha3bIBAETCS:
a) HTHCTPYMEHTaIbHas
0) aBTOMaTHaA
B) PECCOPHO-TIPY>KUHHAs
4) UyryH, B KOTOPOM BECh YIJIEPOJ HAXOIUTCS B XUMHYECKH CBSI3aHHOM COCTOSHHHM B BHUJIE
KapOua sxene3a, Ha3bIBaeTCs:
a) KOBKHI1
0) OesbIi
B) CEpBIi



T') BBICOKOIIPOYHBIN

5) UyryH, B KOTOPOM BECh YIJIEPOJl HAXOIUTCS B CBOOOJHOM COCTOSIHUH B BHJIE IIACTUHYATOTO
WIN 4epBeoOpa3zHoro rpaduTa, Ha3bIBACTCS:

a) KOBKHI

0) Genbrit

B) cepblil

T') BBICOKOIIPOYHBIN

6) UyryH, B KOTOPOM BECh yIJIEpOJ HaXOIMTCS B CBOOOIHOM COCTOSIHHUM B BHJIE IIAPOBUIHOTO
rpaduTa, Ha3bIBACTC:

a) KOBKHI

0) Oenbrit

B) CepbId

) BBICOKOIPOYHBIIi

7) UyryH, B KOTOPOM BECh YIJI€pO HAXOIUTCS B CBOOOJHOM COCTOSIHUH B BH/IE XJIObEBHHOTO
rpaduTa, Ha3bIBACTCS:

a) KOBKMIi

0) OebIii

B) CepbId

T') BBICOKOIIPOYHBIH

8) B OBICTPOPEXKYIIUX CTATISIX OCHOBHBIM JICTHPYIOIIUM JIEMEHTOM SIBJISCTCS:

a) XpoM

0) HUKETb

B) BOJIb(ppam

T') MOJIUO/ICH

Tecr 5

ITostuMepbI U MJIACTMACCHI
1) Jns 3aMesieHus MPOIECCOB CTAPEHUS B TUIACTMACCHI JJ00ABJISIIOT:
a) OTBEpPAUTENN
0) cradnan3aTopsbl
B) HAMOJIHUTEIU
T') MJIaCTUPHUKATOPHI
Jlnis nmpuaaHus 3aJaHHOTO [[BETa B IIACTMACCHI J00aBIISIOT:
a) OTBEPIUTENH
6) crabuIn3aTopsl
B) HAIOJIHUTEIU
I) KpacuTeJIn
J71s1 TOBBINIEHN S MEXaHUYECKUX CBOMCTB B IJIACTMACCHI T00ABIISIOT:
a) OTBEpPAUTENN
0) miactudukaTopsl
B) HATIOJIHUTEJIN
T') KpacuTenu
JUJ1s OBBINIEHHS MTACTUYHOCTH TPH MOBBIICHHOM TeMIepaType U npuaaHus Oosbiien
YIPYTOCTH U MOPO30CTOMKOCTH B IJIACTMACCHI 100aBIISIOT:
a) OTBEPIUTENH
0) niiacTugukaropbl
B) HAINlOJIHUTENN
I') CTaOUIIN3aTOPbI
[Tnactmacca, npencTasistonas co00i KOMIO3UIMOHHBIA MaTeprall ¢ 0yMa)kKHbIM JTHMCTOBBIM
HAIOJTHUTEJIEM, Ha3bIBAETCS:
a) TEKCTOJIUT
0) CTEKJIOTEKCTOJUT
B) FeTHHAKC



') acOOTEKCTOJIUT

[TnacTmacca, mpeacTaBisonias co00il KOMIO3UIIMOHHBIN MaTepHUall C HAIIOJHUTEIIEM U3
XJIOMYaTOOYMa)KHBIX TKaHEH, HA3bIBACTCSI:

a) TEKCTOJIUT

0) CTEKJIOTEKCTOJIUT

B) TETHHAKC

') acOOTEKCTOJIUT

[TnacTmacca, mpecTaBisronias co00i KOMITO3UIIMOHHBIN MaTepHall C HAITOJIHUTEIEM U3
CTEKJIOTKAaHEH, Ha3hIBACTCS:

a) TeKCTOJIUT

0) CTEKJIOTEKCTOJIUT

B) TETHHAKC

') acOOTEKCTOJIUT

[TnacTmacca, mpecTaBisonas co00i KOMIO3UIIMOHHBIN MaTepHUall C HAIIOJHUTEIIEM U3
acOecTOBOM TKaHU, HA3BIBACTCS:

a) TeKCTOJIUT

0) CTEKJIOTEKCTOIUT

B) TETHHAKC

r) ac00TEKCTOJIUT

Tect 6

/IlpeBecuHa U ApeBecHbIe M0y GadpuKaThI
1) Pa3pe3 mI0CKOCTHIO, EPIECHAUKYIIAPHOW OCH CTBOJIA, HA3BIBACTCSL:
a) paauaabHbII
0) monepevHbIi
B) TAaHTCHIIUATbHBINA
2) Paspe3 mI0CKOCTHIO, TPOXOIAIIEH BIOJIb CTBOJIA YepPE3 €r0 CEPALICBHHY, Ha3bIBACTCS:
a) paaMajibHbII
0) mornepevHsIit
B) TAaHTCHITUATHHBINA
3) Yactp nepeBa, HeoOXoAMMas Uil YACPKHBaHHS JEpeBa B BEPTUKAIBHOM IOJOXKCHHH, a
TaKXKe XpaHEHHS U TIepelauy 3araca MUTAaTeIbHbBIX BEIIECTB, HA3bIBACTCS:
a) KOpHH
0) cTBON
B) KpOHa
T) JUCTBA
4) YacTp aepesa, IPeICTABIISIONIAS COBOKYITHOCTh BEPIIMHBI CTBOJIA, Cy4YbEB, BETBEH M JINCTBBI
WA XBOM, HAa3bIBACTCS:
a) KOpHU
0) cTBON
B) KPOHA
T) JUCTBA
5) OcHoBHas yacTh JiepeBa, U3 KOTOPOH MOJTy4aroT TOBApHYIO IPEBECHHY, Ha3bIBACTCS:
a) KOpHU
0) cTBOJI
B) KpOHa
T) TUCTBA
6) Paspe3 IIOCKOCTBIO, MPOXOJISAIICH BIOJL CTBOJIA HAa HEKOTOPOM pACCTOSHHUH OT €ro
CepLIeBUHBI, HA3bIBACTCS:
a) paauaabHbII
0) nornepeyHsbIit
B) TAHTeHIUAJTbHBIH



7) HapyxHblii clIOi CTBONA JEpeBa, INPENOXPAHSIOMUMA €ro OT pe3KuX KOoJeOaHWi
TEMIIEPATYPBI, HCIIAPEHHUS BJIAT U MEXAaHUYECKUX ITOBPEXKICHNN, HA3BIBACTCSA:

a) cepIeBUHA

0) kamOuit

B) 1y0
r) Kopa

8) Tonkwuii, He pa3IMYUMBIA HEBOOPYKCHHBIM IJIa30M CJIOH, PACIIOJIOKCHHBI HAa TPaHHUIIE
MEXIy 3a00JIOHBIO U JIyOOM M COCTOSILIUI W3 >KHUBBIX KJIETOK, OOYyCIaBIMBAIOIIUX IMPUPOCT
JPEBECHUHBI U KOPBI, HA3bIBACTCA:

a) cepIeBUHA

0) kamOmit

B) 1y0

T) Kopa

9) Cuoif, pacoI0KEHHBIH MEKIY KaMOMeM M KOPOM, Ha3bIBAE€TCS:

a) cepaIeBUHA

0) sapo

B) J1y0

r) 3a00JI0Hb

10) YMeHblIeHHUE JTUHEHHBIX Pa3MEpoOB M O0ObeMa H3JCIUI M3 JPEBECHHBI NPU HCIAPCHUH
CBSI3aHHOM BJIaru, Ha3bIBAETCH:

a) BOJIOMOTJIONICHHE

0) BJIarOMOrJIONIEHUE

B) yCYLIKA

r) pa30yxaHue

11) CrocoOHOCTD APEBECHHBI MOTJIONIATH BIIAry U3 aTMOC(hephl, Ha3bIBACTCA:

a) BOJAOIIOIJIONIEHHE

0) BJIaromorJIONUIEHUE

B) yCyIlIKa

r) paz0OyxaHue

9) VBenuueHHE JTUHEIHBIX Pa3MepOB U 00beMa H3JIENHii U3 JPEBECHHBI IIPH MOTJIOIICHHN BIIArH,
Ha3bIBACTCS:

a) BOJIOTIOTJIONIEHUE

0) BJIaromorJIoNIEHNE

B) yCyIlIKa

r) pazdyxaHue

10) CrocoOHOCTB ipeBeCHHBI MOTIIOMIATh KaleNbHYIO BIary, Ha3bIBaeTCs:

a) BOJIOTOTJIONICHHE

0) BJIaronorJioneHne

B) yCyIlIKa

r) pa3OyxaHue

11) JIucToBO# TPEXCIOMHBIA APEBECHBIH MaTepUall, COCTOSIIMNA U3 3alOJIHUTENSI, OKIEEHHOTO C
JByX CTOPOH LITIOHOM, Ha3bIBAa€TC:

a) JICII

6) ABII

B) CTOJISIPHAS IVIUTA

r) ¢anepa

12) JIucToBO# TpeX- MK MHOTOCIOWHBIN IPEBECHBIN MaTepUall, H3rOTOBICHHBIN MTYTEM TOPSYEro
CKJICMBAHUS ILIIOHA, HA3bIBAETCS:

a) JICII

6) ABII

B) CTOJISIpHAs TUIMTA

r) ¢panepa



13) JIucToBOii JpeBECHBI Marepuall, HM3TOTOBIICHHBI TOPSYMM MPECCOBAHUEM JIPEBECHBIX
CTPYKEK CO CBS3YIOLIUM BEILECTBOM, Ha3bIBACTCSI:
a) ACII
6) ABII
B) CTOJISIpHAs IUIMTA
r) panepa
IIpumepHas TemaTnka pedgeparon
[lepeuenp Tem i OLIEHKU YpOoBHS chopmupoBanHOcTH KoMiieTeHuuu [1K-18 na sramne

«YMeHus»

1) Ucropuueckuii 0030p NpUMEHEHUSI MAaTEPHAJIOB.

2) Bxian oTeyecTBEHHBIX YUEHBIX B pa3BUTHE MaTepUaIOBEICHUS.

3) B3aumocBs3b quarpaMm COCTOSIHUS U CBOMCTB JIBOMHBIX CILIABOB.

4) KoMrmoHeHTHI U (pa3bl JUarpamMMbl )Kele30-1IeMEeHTHUT.

5) IIpakTHueckoe NpUMEHEHUE IUarpaMMBbl JKeNe30yTIePOAUCTIX CIIIIaBOB.

6) Xumuko-repmuueckass oOpaboTka. lLlemeHTanmsi, a3zoTupoBaHHE, ITUAHWPOBAHUE,
HUTPOLEMEHTAIINS, XPOMUPOBAHUE, OOPUPOBAHUE.

7) TepmomexaHuueckas oOpaboTKa.

8) CmocoObl  ympouHsomed  o0padOTKU:  MIACTHYECKUM  J1e(OPMUPOBAHUEM,
HAIUIABKOW, HATBUICHUEM MTOKPBITHM.

9) CsoiicTBa 1 00;1aCTh TPUMEHEHHUS MEIHBIX CILIABOB.

10) AGpa3zuBHBIE MaTEpUAIBI.

11) Marepuaibl BEICOKOH TBEPIOCTH.

12) Crexiio. CTpoeHue cTekia, ero cocTaB, CBOIMCTBaA.

13) Curannsl.

14) CocTtaB, cBOCTBa M 00JIaCTh IPUMEHEHHUSI TEXHUYECKOU KEPAMUKH.

15)Ilnactmacchr.

16)3amura 1peBeCUHBI.

17) dpeBecHble muiioMaTepuabl.

18) IpeBecHble moyhaOpuKaThl.

KonTpoubsnas padoraNel
3agaHue o KOHTPOJIbHOM paboTe Ui OLIEHKH YPOBHS COPMHUPOBAHHOCTH KOMITETECHIIUU

[1K-18 Ha sTane «HaBbiku»

Hens. KouTpoas ycBoeHMs yueOHOro Matepralia i HaBbIKOB pabOThI CO CIIPABOYHOMN
JIUTEPATYPOU.

3anaHue.

Ilo ueprexy neranu:

1. [laTtb nmoiHOe Ha3BaHKE U paclIMPpoBaTh MapKy MaTepuaia JeTallu.

2. C ucnoJib30BaHUEM M yKa3aHHEM UCTOYHUKOB!

2.1. TlpuBecTH XMMHYECKHIA COCTAB U OIICHUTh KOPPO3UOHHYIO CTOMKOCTh MaTepHaa.

2.2. TlpuBectu pu3mueckre CBONCTBA MaTepHaa.

2.3. TlpuBecTn MeXaHWUYECKHE CBOMCTBA MaTepHalia: Ipe/ieN MPOYHOCTH (BPEMEHHOE
CONPOTHUBIICHUE); TIPEJIE]l TEKYYECTH; YAapHas BI3KOCTh, OTHOCUTEIBHOE YINTHHEHUE,
OTHOCHUTEIIbHOE CY)KEHHE TUIONIa/Id OTIEPEUYHOT0 CEUeHUs U JIp.

2.4. Yka3aTb TEXHOJOIMUECKHE CBOICTBA MaTepHasa: 00pabaTeiBaéMOCTh JIaBJICHUEM,
JIUThEM, CKIIOHHOCTh K TO u 1p.

3. Kakum Bugam ynpounstomeit 00paboTKu (TepMUYECKON MM XUMHKO-TEPMUYECKOM) 1
C KakoH I11eJIbI0 Mo/IBepraeTcs JaHHasl J1eTalb?

4. VYka3zaTb MUKPOCTPYKTYpPY MaTepuaia JAeTajld 10 U [ocie TEPMUYECKON 00paboTKu.



5. TonoOparh MHCTpYMEHTAIbHbBIC MAaTEPUAIIBI IS H3TOTOBIICHUS PEXKYIIUX
WHCTPYMEHTOB, IPUMEHSEMBIX JIJIsl YePHOBON M YHCTOBON 00pabOTKH JeTaiu (MIpH YCIOBUH, YTO
oOpabarbiBaeTcst OOJIbIIAs MAPTHUs ACTATICH).

6. s 0THOTO U3 HKEJIe30yIIIePOUCTHIX CIUIABOB (COTJIACHO BApUAHTY):

6.1. BbgepTHTh IUArpaMMy COCTOSIHUS KeIe30yriIepoancThiX cruiaBoB Fe — FesC.

6.2. YKa3arb CTPYKTYpHBIC COCTABJISIONINE BO BCEX O0JIACTSIX JUArPaMMBbI.

6.3. Ormucarp mpeBpameHus 1 OCTPOUTh KPUBYIO OXJIAXKICHUS CILIaBa.

6.4. VYkazarb CTpyKTypy CIUIaBa [P KOMHATHOM TeMIIeparype.

KonrtpoabHnas padora Ne2

duznyeckue, XMMUUECKHE, MEXaHUUECKNE, TEXHOJIOTUYECKUE U IKCILTyaTalluOHHbIE CBOWCTBA
Mmarepuana JeTaan

Lenp: IIpnoOperenne HaBBIKOB pabOTHI CO CIIPaBOYHOM JHMTEPATYpOH U C JUATPaAMMOiL
KeNe30yTIIePOAUCTBIX CILIaBOB.

3ananHue.

1. ITo ueprexy AeTaii ONpPENETUTh MapKy MaTepHuaa.

2. Ilo wmapke wmaTepuarsa U3 CIpPABOYHHUKA OINPEACIUTh 3HAUYEHUE IIJIOTHOCTH,
TEIUIONPOBOAHOCTH, TEMIIEPATYpHOro Kod(duuueHTa auHerHoro pacuupenus. [lo nuarpamme
JKEJIe30yTIEPOAUCTBIX CIUIABOB ONPEEIIUTh IPUMEPHYIO TEMIIEPATYPY IUIABICHUS .

3. Ilo mapke marepuaia W3 CIpPaBOYHHMKA BBHINMHMCATh B TaOIMIly XMMHUYECKMH COCTaB
Mmatepuaia. [lo xumuyeckoMy coctaBy Marepualia olnpeAeuTh €ro KOppo3HOHHYIO CTOMKOCTD.

4. Ilo mapke MaTepHaja U3 CIIpaBOYHHMKA BBIMCATh MEXaHHMUECKUE CBOWCTBA MaTepuasa
B COCTOSHHM TIOCTaBKA C METAUIyprHYeCKMX KOMOHMHATOB: TBEPIOCTh, BPEMEHHOE
COIIPOTHUBIIEHUE, IIPEJIEN TEKYUECTH, OTHOCUTEIbHOE YAIMHEHUE I10CIIE pa3pbiBa, OTHOCUTEIbHOE
Cy’KEHUE MO0CJe pa3pbiBa, y1apHasl BI3KOCTb.

5. Vka3zaThb TEXHOJOIMYECKHE CBOMCTBa Marepuana JeTaau: o0pabaTbiBaeMOCTb
JlaBlieHHUeM, 00pabaThiBa€MOCTh JIMTbEM, O00padaThIBA€MOCTh CBapKoil, 00pabaThIBa€MOCTb
PEXYIIMM UHCTPYMEHTOM, CKJIOHHOCTb K TepMUYECKoi 00paboTKe.

6. OxapakTepu3oBaTb OKCIUIyTallHOHHBIE CBOMCTBA MaTepuaja: KapoIPOYHOCTb,
KapOCTOMKOCTh, COPOTUBJIEHHE KOPPO3UU U U3HOCOCTOMKOCTD.

7. BeIuepTuTh JuarpaMmy xene3oyriaepoaucTsix ciaBoB Fe— Fe3C.

8. Ilo nuarpamme kene30yrJIepoJUCTBIX CIUIABOB I JaHHOTO MaTepuajia ONpeNeIuTh:
a) TemrepaTypy Hauyajla KpUCTaNIM3aluu — tH.K.; 0) TeMnepaTypy KOHIAa KPUCTAJUIM3ALUU —
tK.K.;

9. Omucarp Bce (ha30oBble MpEBpallleHUs] MaTepualla, HauuHas C JKUAKOH (asbl,
3aKaH4YMBasi MOMEHTOM OXJIQXJI€HUS 10 KOMHaTHOH Temmnepatypsl 20 C.

IIpu sTOM:

OTpEACNTUTh PACIOJIOKEHUE CIJIaBa OTHOCHUTENBHO H3BTEKTOMJIBl WM 3BTEKTHKHU
(J109BTEKTOUHBIH, IBTEKTOUAHBIN, 3a9BTEKTOUIHBIN);

OTIpeIeNTUTh KOJIMYECTBO YIJIepojia B CIUIaBe; OINpeAeNuTh CTPYKTYpy ciuiaBa (peppur,
beppuT+IepauT, NepianT, NePIUTHIEMEHTHT);

OTIpEeICNTUTh CPABHUTEIBHYIO CTEIIEHb MaTepHaa Mo MPOYHOCTH, TBEPAOCTH, XPYIKOCTH,
IUIACTUYHOCTH.

10. Onpenennuth npuMepHbIE 3HaYeHUs: TBepaocTH HB, BpeMeHHOro conpoTHBIICHHUS B,
OTHOCHUTEJIBHOTO YUIMHEHUs U yaapHoil Bsa3koctu KCU.

CpaBHUTH MEXaHMUYECKUE XapaKTEPUCTUKHU, OMpEeNIEHHbIe MO0 rpaduKy ¢ TaOJIUYHBIMU
JAaHHBIMHU.

11. Yka3are 00nacTh MPUMEHEHUS JaHHOW MapKH CTajIl B MAlIMHOCTPOCHHUHU.



IlepeyeHb BONPOCOB K 3a4eTy

Knaccudukanus matepuaios.
Pu3nyecKue CBOKMCTBA MATEPHAIIOB.
XHUMHUUYECKUE CBOMCTBA MAaTEPUAIIOB.
MexaHn4yeckue CBOMCTBA MAaTEPUAIIOB.
TexHonOrnYecKre 1 CBOMCTBAa MaTepUAIOB.
OKCIUlyaTallMOHHBIE CBOMCTBA MaTEPUAJIOB.
W3mepenue TBepAOCTH METAILIIOB MO0 MeToay bpunesis.
N3mepeHnue TBepAOCTH METAJUIOB IO MeTony Pokseia.
3aKOHOMEPHOCTH Tpollecca KPUCTAIUTM3AIMN METANIOB U CILJIaBOB.
. Kpucrammuaeckoe cTpoeHUE METAILIOB.
. OCHOBHBIE THUIIBI KPUCTAJUIMYECKUX PEIIETOK.
. lnarpaMMBbl COCTOSIHMSI IBOMHBIX CIu1aBoB [-IV Tunos.
. CBs13b CBOIICTB cIlJIaBa C TUIIOM JIMAarpPaMMBl.
. @a3pl [uarpamMmbl KeJle30yriIepoAUCThIX CIIABOB
. JlnarpaMma cocTOSTHUS KeNE30yTIIEPOIUCTHIX CIJIABOB.
. ITocTpoenne auarpaMMsbl JK€JI€30yIJIEPOIUCTHIX CIIABOB U €€ MPaKTUYECKOe
MIPUMEHEHHUE.
17. CymnocTs TepMUYecKoi 00padOTKM METAJJIOB U CILIABOB.
18. Buasl TepMuyeckoii 00paboTKH.
19. CymHOCTh XUMHKO-TEPMUYECKOI 00pabOTKH CTaNeH.
20. Buibl XUMHKO-TEpMHUUYECKOH 00paOOTKH.
21. TepmomMexaHndeckas 00paboTKa.
IlepeyeHb BONPOCOB K dK3aMeHY
1. OcnHoBHbIe MOHATHS 0 MaTepuaax. Kiaccudukaius MaTepranos.

CoNoO~WNE

Tl e S N SE S T
OO~ WNEFEO

2. CDI/ISI/I‘ICCKI/Ie, XUMHUYCCKUEC, MCXAaHUYCCKUEC, TCXHOJIOTHYCCKUC U DKCILTYAaTAllMUOHHBIC

CBOMCTBA METAJUIOB.

3. Kpucrammmdeckoe crpoeHre METaLIOB.

4. PeasbHOE CTPOCHHE METAINTIMYECKUX KPUCTAILIIOB. BUbI e eKTOB peanbHbIX
KpPHUCTAJIJIOB.

5. Kpucrammsanus MetamioB u ciuiaBoB. CTpoeHHe CIIUTKA CITIOKOWHOM CTaIH.

6. @a3bl B METANIMYECKUX CILIABAX.

7. Jluarpamma COCTOSIHMSI CIIJIAaBOB JIJIS ClIydasi HEPACTBOPUMOCTH KOMIIOHEHTOB B
TBepaAoM coctostauH (I Tuma).

8. marpamma COCTOSIHHSI CIUTaBOB JUISl CITy4ast HEOTPaHUYEHHON PaCTBOPHUMOCTH
KOMITOHEHTOB B TBepioM coctostHuu (II Tuna).

9. marpamma COCTOSIHHS CIUTaBOB JUTSI CTy4asi OTPAaHUYCHHOW PaCTBOPUMOCTH
KOMIIOHEHTOB B TBepioM cocTosiHuu (111 Tuma).

10. JImarpamma COCTOSIHHS CIUIaBOB JUIS CITydasi 00pa30BaHUs KOMITIOHEHTaMHU
xuMmudeckoro coenqunenus (IV tuma).

11. Cas3b MeXIy CBOMCTBAMH CIIJIAaBOB U TUIIOM JUArPaMMbl COCTOSHUSI.

12. WcnbiTanue matepuanoB Ha pactsbkenue. [Ipenen npounoctu. [lpenen rekydecT.

13. HM3mepenue TBEpIOCTH METAIOB 11O METOy bprHes.

14. W3mepenue TBEpIOCTH METAIOB 110 MeToy PokBerna.

15. KommoHeHTHI ¥ a3bl fuarpaMmbl COCTOSTHUS HKETI€30YTIIEPOIUCTHIX CIJIABOB.

16. Jlnarpamma COCTOSIHUS KEJIe30yTIePOTUCTHIX CIUIABOB U €€ MPAKTUYECKOe
IIPUMEHEHUE.

17. BausiHue yriieposa U mpuMecei Ha CBOMCTBA jKeIe30yTIepOIUCThIX CIIABOB.

18. MakpocCTpyKTypHBII aHATTN3 METAJIOB.

19. CymHocTs TepMHuueckoil 00paboTKU cTamnei, nens, Buasl TO.

20. TexXHOJIOTHYECKHUE MPOIIECCHI P OTKUTE, HOPMAJIH3AIHH, 3aKAJIKE U OTITyCKe
cTaJen.



21. Tlpeparenus B ctaysix npu nposeaeHuu TO. Buabl 3akanouHbIX CTPYKTYP.

22. TloBepxHOCTHAs 3aKajiKa CTaJIH.

23. Crapenue, 06paboTKa X0JI00M.

24. JledekThl TEpMUYECKOW 00pabOTKH CTAJIH.

25. OO0mas xapakTepuCcTUKa MPOLIECCOB MPU XUMUKO-TEPMHUYECKON 00paboTKe.
[leMeHTaLMs ¥ A30TUPOBAHUE CTAJIEH.

26. llmanupoBaHue, HUTPOIIEMEHTALIUS.

27. uddy3nonHas MeTauiu3anus, O0prupoBaHUeE.

28. TepmomexaHndeckas o0paboTKa.

29. Knaccudukanus craneid. YriepoaucTsle KOHCTPYKLMOHHBIE CTaIH OOBIKHOBEHHOIO
Ka4yecTBa M KAYECTBEHHBIC.

30. JlernpoBaHHbIE KOHCTPYKIIMOHHbIE KAYECTBEHHbBIE, BBICOKOKAYECTBEHHbBIE U
0COOOBBICOKOKAYECTBEHHBIE CTAJIH.

31. ABTOMATHBIE, pECCOPHO-IIPYKMHHBIE, H3HOCOCTOMKHE, KOPPO3ZHUOHHO-CTOUKHE,
YKApPOTIPOYHBIE CTAIN U CILIABHI.

32. VHcTpyMeHTallbHbIE YITIEPOAUCTBIE, IETUPOBAHHBIE U OBICTPOPEXKYILUE CTAIIH.

33. MeramiokepaMu4ecKre, MUHEPAaTOKEPaMUIECKHE U CBEPXTBEPIbIC
UHCTPYMEHTAJIbHBIE MATEPUAIIBI.

34. Knaccudukarus 9yryHoB. bemble u cielManbHbIC TyTYHBI.

35. Cepble, KOBKHE U BBICOKOIIPOUHBIE UYTYHBI.

36. AMOMHHHI U QTFOMAHHUEBBIC CILIABEI.

37. TurtaH ¥ TUTaHOBBIE CILIABHI.

38. Maruuit 1 MarHueBbIC CIUIABHI.

39. Menp 1 MeqHbBIE CIUIABEI.

40. Bunsr TepMudeckoii 00pabOTKH IBETHBIX CILUIABOB.

41. Knaccuduxauus noaumepoB u miaactMacc. CpoiicTBa miaactmacce. Mx npeumyiectsa
Y HEJIOCTATKH.

42. Tepmomnactsl. VX cocTaB U cBoiicTBa.

43. Peakrommactel. X cocTaB U cBOiiCTBA.

44. Heopranumdeckoe CTEKJIO.

45. CrpoeHue 1peBeCUHBI.

46. CpoiicTBa IpEBECUHBI.

47. Tlopoku 1peBECUHBI.

48. Bunuel qpeBecHbIX M0ay(HaOpUKAaTOB U MUJIOMATEPUATIOB.

49. HccnenoBaHue IPEeBECHBIX MaTEPHUAIOB Ha BIAKHOCTb.

50. Omnpenenenue ycymku, pa30yxaHus, INIOTHOCTU U TBEPJIOCTH JIPEBECHUHBI.

51. M3yueHue MeXaHWYECKUX CBOICTB JIPEBECHHBI.

52. Kepamuueckue maTepHaibl.

53. MapxkupoBka u pacumdpoBKa KOHCTPYKIIMOHHBIX CTaJIEH.

54. MapkupoBka U pacmu(poBKa HHCTPYMEHTAIbHBIX CTaJIEH.

55. MapxkupoBka 1 paciiuppoBKa YyryHOB.

56. MapkupoBka 1 pacmudpoBKa METAIUIOKEPAMUYECKUX MHCTPYMEHTAJIbHBIX CIIJIABOB.

57. MapxkupoBka 1 paciiippoBKa MEIU U MEAHBIX CILJIABOB.

58. MapkupoBka 1 pacmudpoBKa CIUIaBOB aATIOMUHHMSL.

59. MapxkupoBka u pactm(poBKa CIUIaBOB TUTAHA.

60. MapkupoBka U pacmmdpoBKa CIIaBOB MarHusl.

6.3. Meroanueckue MaTepUHaJibl, ONpeAeIsOIIMe NPOUeAYPbl OLECHUBAHUSA 3HAHMM,
YMeHMii, HaBBIKOB M (MJIM) ONBITA [JAeATEJbHOCTH, XaPaKTePU3YKOIIMX ITAlbl
(opMupoBaHus KOMIETEHIHMI

PeliTUHI-TIAH TUCUMIJIMHBI (3a4eT)



bann 3a Yucno bamnbt
Bunbl yueOHOI eI TeIbHOCTH CTYJCHTOB KOHKPETHO | 3aJaHuil 32 MUHHUMAQJIbHBI | MaKCHMAallb-
€ 3aJjaHue ceMecTp i HBII
Monayas | 50
Tekyuuii KOHTPOJIb 25
TecToBBIif KOHTPOJIB TIOT pa3aenam 1,2 20 1 20
Pedepar 5 1 5
PyGe:kHbIl KOHTPOJIb 25
ITnceMeHHast KOHTpOJIbHAS paboTa 25 1 25
Monayas Il 50
Texkymmuii KOHTPOJIb 25
TecToBbBIN KOHTPOJIb TIO pa3aeny 3 20 1 20
Pedepar 5 1 5
3ammta taboparopHbIX padot Ne 1,2.3 4 3 4 12
Py06e:kHblii KOHTPOJIb 25
ITucpMeHHas KOHTpOJIbHAsS paboTa 25 1 25
IoompuTeabHbIE 0AJIIBI 10
AkTuBHas paboTa Ha JIGKIIMOHHOM 3aHSTHH 1 5 5
AkTuBHas paboTa Ha TPAKTUICCKOM 3aHATHU 5 1 0 5
ITocenmaeMocTh (6aJ1J1bI BLIYUTAIOTCS U3 0011el cyMMbI HAOpaHHBIX 0aJ1710B)
1. ITocenieHue JICKIIMOHHBIX 3aHITUI 0 -6
2. ITocemmenne MpakTHYECKUX 3aHATHI 0 -10
HTOroBsblii KOHTPOJIb
3auer
PeiiTMHT-NJIAH JTUCHUIUIMHBI (3K3aMeH)
bann 3a Uucno baubt
Bupl yueOHOI AeSATEIBHOCTH CTYICHTOB KOHKPETHO | 3aJaHuil 32 MUHHUMAaJbHBI | MaKCHUMAallb-
€ 3aJ1aHne ceMecTp i HBII
MonyJs | 35
Tekymuii KOHTPOJIb 20
TecToBbI# KOHTPOIB TO pazzaenam 4, 5 15 1 15
Pecdepar 5 1 5
PyGexHbIIi KOHTPOJIb 15
ITuceMeHHast KOHTpoJIbHAs paboTa 15 1 15
Moayas |l 35
Texkymmii KOHTPOJIb 20
TecToBbIil KOHTPOJIb 1O pazaeny 6 15 1 15
Pegepar 5 1 5
PyGe:kHblii KOHTPOJIb 15
3amuTa 1abopaTopHBIX PaboT 5,6 15 1 15
TMoompuTeabHbIE 0AJIIBI 10
AkTuBHas paboTa Ha JICKIIMOHHOM 3aHSTHH 1 5 5
AxTHBHas paboTa Ha NPaKTHYECKOM 3aHITHH 5 1 0 5
IMocenraeMocTh (6aJ1J1bI BHIYUTAIOTCS U3 00L1el CyMMbI HAOpaHHBIX 0aJ1710B)
1. TTocenieHue JICKIIMOHHBIX 3aHITHI 0 -6
2. [locemenne NpakTUYECKUX 3aHATUI 0 -10
HTOroBblii KOHTPOJIb
DKk3ameH 30




O0beM U ypoBeHb C(POPMUPOBAHHOCTH KOMIETCHIIMN IEIMKOM WM HAa Pa3THMYHBIX
sTanax y o0y4arouiuxcs OLIEHHWBAIOTCS MO pe3yjbTaTaM TEKYILEro KOHTPOJIS KOJIMYECTBEHHON
OIICHKOW, BBIPQXCHHOW B PEUTHHTOBBIX Oamiax. OLEHKE MOMISKHT KaKI0e KOHTPOJIBHOE
MEpPOIPUSITHE.

[Tpu oneHnBaHUM CHPOPMUPOBAHHOCTH KOMIETCHIIMIA MPUMEHSIETCS YETHIPEXypPOBHEBAS
HIKaJIa «HEYAOBIETBOPUTEIBHOY, «YIOBIETBOPUTEIHHOY, «XOPOIIOY», «OTIMUHO.

MaxkcumanbHbI 02l MO0 KaXJOMYy BHJIY OIEHOYHOTO CpEACTBA OIpEACsIeTCs B
peiftunr-miane u Beipaxkaet noiaHoe (100%) ocBoeHne KOMIETEHIIUH.

YpoBeHb c(HOPMHPOBAHHOCTH KOMIIETEHIIMH «XOPOIIOY» YyCTAaHABIMBAETCS B CIIydae,
Korjia 00beM BBITIOJHEHHBIX 3aJJaHUl COOTBETCTBYIOIIETO OLICHOYHOI'O CpeicTBa cocTaisieT 80
- 100%; «ymoBieTBOpUTENHHOY» — BhIMONHEHO 40 - 80%); «HEyI0BIETBOPUTEIHHOY» — BBIIOJIHEHO
0-40%

PeliTuHroBelii  0Oajl  3a BBINIOJHEHHWE YacTH WA I[OJIHOrO 00BeEMa 3amaHuil
COOTBETCTBYIOILIETO OIIEHOYHOI'O CPEJICTBA BBICTABIsIETCS 110 hopMyIie:

Pelitunrossiii 0aiut = K x MakcumanbHbIl 0as,

rne  k=0,2 npu ypoBHE OCBOCHHSI HEYOBICTBOPUTEIHLHOY,

k = 0,4 npu ypoBHE OCBOCHHS «yJOBJICTBOPUTEIHHOY,

k = 0,8 pu ypoBHE OCBOCHHSI «XOPOIIIO»

k = 1 mpu ypoBHE OCBOCHHSI «OTIIMIHOY.

OueHka Ha 3Tane NpoMEeXYTOYHOW aTTECTAllUM BbICTABIISIETCS coryacHo [lonoxkeHuro o
MOAYJIbHO-PEUTUHTOBOM CHCTEME O0YyUEHHMsI M OLIEHKHU yCIIeBaeMOCTH CTyAeHTOB baml'y .

Ha sk3ameHe BBICTaBIISICTCS OLICHKA:

— ommuHO - npu HakoruieHuu OT 80 mo 110 peltunroBeix OamnoB (Bkirouas 10
MOOIIPUTEHHBIX OAJITIOB),

— XOpOLIO - IIPU HaKoMJIeHUHU oT 60 10 79 peHTHHIOBBIX 06AJIIOB,

—  YJOBJIETBOPUTEJBHO - MIPU HAKOIUIEHUU OT 45 10 59 peHTHHTOBBIX OaJIIOB,

— HEYJOBJIETBOPUTENBHO - IPU HAKOIJIEHUU MeHee 45 peUTUHIOBBIX OaJlIoB.

Ha 3a4ere BbICTaBIII€TCS OLICHKA!

— 3auTeHo — npu HakomieHuH oT 60 no 110 peliTuHroBbIX OamnoB (Bkiaroyas 10
HOOIPHUTEIBHBIX OAJIIOB),

— HE 3a4TEHO - IpU HakoIuIeHuu oT 0 10 59 pelTUHrOBBIX OaJIIOB.

7. YueOHO-MeTOAMUYeCKOe U HH(POPMANIMOHHOE o0eclieyeHne T CIHIIHHbI

7.1. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW Y4eOHOH JMTepaTypbl, HeOOXOAMMOM IS
OCBOCHMS IMCIUIIHHBI

OcHoBHasi yueOHasi IuTEpaTYypa:

1. MartepuanoBeieHUE W TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTepUaioB : yuel. Uil CTY/I.
By30B / B.b. Ap3amacos [u ap.] ; mox pen. B.b.Ap3amacoBa, A.A.Yepenaxuna. — M.: Akanemusl,
2007. — 446¢. — 29 k3.

2. CamynoB C.B. MarepuanoBenenne [DIeKTpoHHBIH pecypce]| : ydeb. mocodue —
OnektpoH. gaH. —  Cankr-IlerepOypr:  Jlaws, 2015. - 208 <c¢. - URL:
https://e.lanbook.com/book/56171 (18.08.18).

JlonosiHUTeIbHAS yueOHAas JJuTepaTypa:


https://e.lanbook.com/book/56171

1.Ap3amacoB, B.b. Marepuanoeaenue : y4ued. mas crya. By3oB .— M. : Akagemus, 2013 .—
172¢c. — (Bricmee mpodeccnonanbHoe oOpa3oBanue : bakanaspuar) .— bubmmorp.: ¢.170.-(B
niep.) .— ISBN 978-5-7695-8835-8-10 ax3.

2. Koncnekt nexkuumii mo MaTepuaioBeleHHIO: yuyeb. mocoOue Juisi CTyIeHToB 1-ro Kypca,
oOyyaromuxcst 1no HampasieHussMm  051000—«IIpodeccnonansHoe oOydenue» (IpoQuib
«[Ipou3BoACTBO  MOTPEOUTENBCKUX  TOBapoB» W mpoduns  «MammHOCTpOoeHue U
marepuanoobpabdorka»), 050100—«Ilegarornueckoe obpazoBanue» (mpoduis «TexHomorus») /
ABrt.-cocT.: O.A. Ucaukun.— Crepnutamak: Crepautamakckuid ¢prman baml'y, 2013.— 104 ¢.-93
K3

3. [IpakTuKkyM Mo MaTepHalOBEACHUIO: AJSl CTYAEHTOB 1-TO Kypca, oOydaromuxcs Mo
HanpasneHusiMm 051000 —  «lIpodeccuonansuoe obyuenue» (mpodmas «IIpousBoacTBO
MOTPEOUTETHLCKUX TOBAPOB» M Mpoduiib «MamrHOCTPOCHHE U MaTepranoodopadoTkay), 050100
— «llenarornyeckoe obpazoBanue» (npoduis «Texnomorus») / ABT.-coct.: O.A. McaukuH. —
Crepaurtamak: Crepiuramakckuii punran baml'V, 2014. — 48 c.- 58 7k3.

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TETIEKOMMYHUKAIIMOHHO ceTu «AHTEepHETY,
HEe00X0AMMBbIX /115l OCBOEHHUS TUCHUILINHBI

Ne HaumeHoBaHUe TOKyMEHTA ¢ YKa3aHHEM PEeKBU3HTOB Cpox neiicTBust
JIOKYMEHTA
1. [DnexrponHo-Ombmmoreynas cucrema ZNANIUM.COM, J10 03.06.2019

moroBop ¢ OO0 «BHAHUYM» Ne 315136¢ ot 31.05.2018
2. DnexTpoHHO-GuGMMoTeuHas cucreMa «IBC  FOPAWTY o 02.06.2019
(xommexmus kaur 11 CI10), norosop ot 31.05.2018.
3. [OnekTpoHHO-OMONMMOTEYHAst CcUCTeMa «YHUBEPCUTETCKas o0 01.10.2018
ouomoteka online», moropop ¢ OO0 «Hekcmemua» Ne 847
ot 29.08.2017

4. [2nekTpoHHO-OMONMOTEUHas cUcTeMa u3jaarenbcTBa «JIaHby, o0 01.10.2018
noroBop ¢ OOO «M3natensctBo «Jlanp» Ne 838 or
29.08.2017

5. |ba3za maHHBIX mepuoauveckux u3naHui (Ha muatdopme East o 31.06.2019
View EBSCO), norosop ¢ OO0 «MBUC» Ne 133-IT 1650 ot
03.07.2018

6. |baza JaHHBIX TEPHOAMYECKHX W3JaHWA Ha 1Uiardgopme o 31.12.2018
Hayunoii anektponHoit 6mbnuoreku (eLibrary), Jlorosop c
000 «PYHDb» Ne 1256 ot 13.12.2017

7. [OnektpoHHas 6a3a naHHbIX auccepraumii PI'b, Jlorosop c o 07.12.2018
DI'BY «PI'b» Ne 095/04/0220 ot 6 nex. 2017 r.

8. |HaunonanbHas snekTpoHHast 6ubanoreka, lorosop ¢ ®PI'BY beccpounslii
«PT'b» Ne 101/HDb/1438 ot 13 anp. 2016 1.

9. |OnekrponHo-6ubNMMOTEYHAsA cucTemMa «Ob baml 'V, norosop beccpounsiii
c OO0 «OtkpeiThie OuOMMOTEYHBIE cucTeMbl» Ne 095 ot
01.09.2014

Ne Anpec (URL) Onucanue CTPaHHUIIbI

1. http://www_materialscience_ru OO0pa3oBaTeNbHBIA PECypc, COACPKAIMUKA JEKIHA W KHHUTH IO
BCEM pasnenam MaTepHUaIOBE ICHUSI " TEXHOJOTHH

KOHCTPYKIIMOHHBIX MaTepHUaJIOB, a TAK)KE€ METOJIMYECKHUE YKa3aHUS
K BBINIOJHEHUIO KOHTPOJIBHBIX M JabOpaTOpHBIX paboT Mo
MaTepUAIOBEICHHUIO.



http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4472&TERM=%D0%90%D1%80%D0%B7%D0%B0%D0%BC%D0%B0%D1%81%D0%BE%D0%B2,%20%D0%92.%D0%91.%5B1,1004,4,101%5D&LANG=rus

2. | http://supermetalloved.narod.ru | O6pasosatenbhbiiit  pecype, cozepkaiiuii  pecypesl B - BuIe

METOANYECKHUX IOCOOMH, JEKLIHOHHOIO MaTepuaja M KHUT IO
MaTepHAIIOBEICHUI0 M TEXHOJOTMH  KOHCTPYKIHMOHHBIX
MaTepHaos.

7.3. llepeyeHb HH(OPMANUMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YEeMbIX IIPU OCYLECTBJICHUM
00pa30BaTeJbLHOI0 MPOLEcca MO JUCHUILINHE (MOYJ/II0), BKJIIOYAs NlepeYyeHb
MPOrpamMMHOro odecrnedyeHusi 1 MH(POPMAIMOHHBIX CIIPABOYHBIX cHCcTeM (TIpHU

He00X0IUMOCTH)

HaumeHnoBaHue IporpaMMHOro obecneyeHust

Koua-Bo IIK

Office Standard 2007 Russian OpenLicensePackNoLevelAcdmc,. | OOO «O01ecTBO HUH(OPMAIHOHHBIX

TeXHonorui». I'ocynapcTBEHHBII KOHTPAKT
Nel3 ot 06.05.2009. Professional

Windows 7 Professional.

IMoamucka Ne8001361124 ot 04.10.2017E0-
171109- 1.

8. MeToauueckue YKazaHus QJasd oﬁyqammmmﬂ 10 OCBOCHHUIO THCHHUIIIMHBI

Bun yueOHbIX
3aHATHH

Opranusanus 1esiTeJJbHOCTH 00y4Yalouerocs

Jlekumsa

[Tpy KOHCIIEKTUPOBAHHMH JIEKLUI: KPAaTKO M IMOCJIEJOBATEIbHO (PUKCHPOBATH OCHOBHBIC
MOJIOKEHHUS, BBIBOJBL, (OPMYJIHPOBKH, OOOOILICHHUS; IOMeYaTh BaKHbIE MBICIIH,
BBIACIISTH KIIIOUEBBIE CIIOBA, TEPMUHBL.

[IpoBepuTh TEPMHUHBI, MOHITHS C MOMOLIBIO SHLUUKIIONEIUH, CI0BAapEH, CIPAaBOYHUKOB C
BBIIIMCBHIBAHUEM TOJIKOBAaHUH B TETpalb.

0O003HaYUTH BOIPOCH], TEPMUHBI, MaTepPHUaj, KOTOPHIH BBI3BIBACT TPYTHOCTH, IOMETHTH
Y TOIIBITaThCA HAWTH OTBET B PEKOMEHyEMOH JIMTEpATYypE.

Ecmu camoctosTensHO He ymaeTrcs pa3oOpaTtecs B MaTepHale, HEoOXOIUMO
chopMyIHPOBaTh BOIPOC U 33]1aTh MPEIO/IaBaTeNI0 Ha IPAKTHYECKOM 3aHITHH.

VY ienuth BHUMAaHHE CIEYIONIMM MOHSTHSIM («TBEPIOCTEY, KIIPOUHOCTHY).

IIpaktuueckue
3aHATHUSL

Meroaudyeckne yKazaHHsS [0 BBIOJHEHHIO IIPAKTHYECKHUX pPaboOT IpHBEAEHBHI B
OCHOBHOW pekoMeHnayemol nureparype (IIpakTukym IO MaTepUaIOBENCHHIO: JUIS
CTYACHTOB 1-ro Kypca, oOydaromuxcs mo HanpasieHusM 051000 — «[IpodeccuonansHoe
oOyuenne» (mpodmis «IIpoW3BOACTBO TOTPEOHUTENECKHX TOBAapOB» W MPOQIIIH
«MamuHOCTpOeHHEe ®  MarepuanooOpadoTkay), 050100 —  «Ilemarormueckoe
obpazoBanuey» (mpodmns «TexHomorus») / Abt.-cocT.: O.A. Hcaukun. — CrepauraMmax:
Crepauramakckuit ¢punman baml'y, 2014. — 48 c.), koTopasi HaxoquTCs B OUOIHOTEKE
C® baml'V.

PaboTa ¢ KOHCIIEKTOM JIEKLIMH, ITOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM.
Brimonnenne pacyeTHo-TpaduUecKuX 3aQaHNH (BBIIOIIHEHIE YePTekKa JeTaH).

ITonck cnpaBoyHOH HH(OPMAIH IO CBOWCTBAM MaTepHaia JIeTallu.

OmnpeneneHne XMMHUYECKOTI0 COCTaBa MaTepuaia AeTally M0 CIIPaBOYHHKY.

JlabopaTopHbie
paboTsl

J1o BbINOJTHEHUS 1a00PaTOPHOH pabOTHl PEKOMEHIyeTCsl HOBTOPHUTH MaTeprall
JIEKIIMOHHOTO 3aHATHS, BEISIBUTH BOTIPOCHI WIIM 3aTPYAHUTEIBHBIE MOMEHTHI U 00CYIUTh
9TH BOIIPOCHI C MPENoaBaTeyeM Ha 3aHATHH. MeToAnYecKie yKa3aHHs MO0 BBITTIOJIHEHUIO
71a00paTOPHBIX Pa0OT BEIJAIOTCS MPENOAABATENIEM TIEpE]] 3aHATHEM.

Pedepar

Pedepar — o10 yueOHas pabora, conepkamias pe3ylabTaThl TEOPETHYECKUX U
aHATMTUYECKUX UCCIIEJIOBAHHN TI0 OTAEIbHOM yueOHol nuctuminHe. Pedepar sBisercs
CaMOCTOSATENIFHON pabOTON CTy/IEHTA, BRIITOTHAEMOI 110 yueOHOMY IUIaHYy.

O6wem pedepara (0e3 npunoxenuii) — 10—15 cTpaHuUI] CTAHAAPTHOTO KOMITHIOTEPHOTO
TekcTa B pemakrope Microsoft Word, muTepBan momyropusii, mpudpt Times New
Roman, pasmep 14 pt, HOpManbHas XHPHOCTh BCe WIIIFOCTPATUBHBIC MAaTCPUAIIBI




JIOJDKHBI OBITh BBIHECEHBI B PUIIOKESHUSI.
Crpyktypa pedepata. Pedepar
MOCJIE/I0BATEIbHOCTH:

TIPIIIOKEHNUs (B Cirydae HeOOXOIMMOCTH).

JOJIDKEH
TUTYJIBHBIA JIUCT, OTJIABICHWE, BBEACHHE, OCHOBHYIO YacTh,
pa30uTyro Ha ryaBbl U maparpadsl, 3aKII0YEHUE, CIIUCOK HCIIOIb30BAHHBIX HCTOYHHKOB,

BKJIIOYATh B YKas aHHOU HHMXKC

Iloaroroska k

3a4€Ty, OK3aMCHY

HpI/I IMOATOTOBKC K 3a4€Ty, 3K3aMCHY HCO6X0,Z[I/IMO OPHUCHTUPOBATHLCSA HA KOHCIICKThI

JICKIUH 1 PCKOMCHAYEMYIO JIUTEPATYPY, KAK OCHOBHYIO, TaK U JOTTOJIHUTCIIbHYTO.

9. MaTepI/IaJILHO-TeXHH‘IeCKaﬂ 6333, H606XOL[I/IMaﬂ AJIA OCYIECTBJICHUSA 06p330B3T€J’[LHOF0

npouecca no AMCuUMIUInHe (MOIyJII0)

JlabopaTopuss MarepuanoBeneHUs. YdeOHas ayguToOpHs  UIA
NIPOBEJCHUSI 3aHATHUH CEMHMHApCKOTO THIA, YydeOHas ayIuTOopHs
TEKYIIEro KOHTPOJISI W MNPOMEXKYTOYHOH arrecranuy, ydeOHas

ayAUTOPUS TPYNIIOBBIX U MHAMBUAYAJIbHBIX KOHCYIbTAMH, Ne 29

YyeOHast MeOenmb, [OCKa, MPOEKTOp,
9KpaH, O00OPYIOBaHHE JUIS MPOBEACHUS

71ab0paTOPHBIX PadoOT

VYueOHas ayquTopus Ui MPOBEACHUS 3aHATUI JICKIIMOHHOTO THIIA,
yueOHasi ayIuTOpHs JUIsl TIPOBEICHUS 3aHITUNH CEMHHAPCKOTO THIIA,
y4eOHas ayguToOpus TEKYIIEro KOHTPOIII M IPOMEKYTOYHOM
aTTeCTalny, ydeOHas ayIOWTOpHUS TPYIIOBBEIX W WHAWBHIYATBHBIX
KOHcyJnbTanui, Ne 13

VueGuas Mebeib, H0CKa, MyJIbTHMEINA-
MPOEKTOP, SKpaH HACTEHHBIH, y4eOHO-
HarJIsaHbIe I0CO0Us

Kaburer meromuku OTJl. YueOHas ayauTopus A TIPOBEICHUS
3aHATHIA JICKIMOHHOTO THMA, ydeOHAs ayJauTOPHs ISl MPOBEICHUS
3aHITUA CEMHHAPCKOTO THIA, Yy4YeOHas ayIuTOpUsl TEKYIIETo
KOHTPOJISI M TPOMEKYTOYHOH aTTecTalu, ydeOHas ayauTopus

TPYNIOBBIX U UHAUBHUIYaIbHBIX KOHCYIbTaUH, Ne 28

YyeOHast MeOenmb, [OCKa, MPOCKTOp,

9KpaH

VY4ueOHas ayquTopus IUIS MPOBEACHUS 3aHATHH JEKIHMOHHOTO THIIA,
y4eOHas ayAUTOpHs AJS MPOBEICHUS 3aHATHH CEMHUHAPCKOTO THIIA,
y4eOHas ayguToOpus TEKYIIEro KOHTPOII M IPOMEKYTOYHOM
aTTeCTaluu, y4deOHas ayIWTOpUs TPYIIOBBIX W WHAWBHIYATBHBIX
KoHcynbTanui, Ne 31

YueOHast Mebelb, JOCKa, KOMITBIOTEPHI,
TIEPEHOCHON TIPOEKTOP, HHTEPAaKTUBHAS
JocKa

Y4eOHas ayauTopusi 7Sl MPOBEACHUS 3aHATUN JICKITMOHHOTO THIIA,
ydeOHasi ayAuTOpUs IJsl IPOBEJIEHUS 3aHITHI CEMHHAPCKOTO THUIIA,
ydeOHasi ayauTOpUsl TEKYIIEro KOHTPOJS H IMPOMEXYTOUHOU
aTTecTalny, ydeOHas ayauTOpus TPYIIOBBIX W WHIWUBUAYATbHBIX

KOHCyJbTanuil, Ne 32

VYuebuass mebesib, JOCKa, KOMIBIOTEPHI,
MEPEHOCHOW MPOEKTOP, WHTEPAKTHBHAS
JIOCKa

Jlaboparopust nerany MamuH. Y4ueOHAs ayAnTOpuUs Uil IPOBEICHUS
3aHATHH CEMHHAapCKOTo THUMA, YydeOHas ayauTopHus TEKYIIEero
KOHTPOJII W TIPOMEXYTOUHOH aTTecTtanuu, ydeOHas ayIuTopus
TPYNIOBBIX U HHAUBHUIYaJIbHBIX KOHCYJIbTAIMi, Ne 26

VYuebHass MebOenb, IOCKa, MPOEKTOP,
9KpaH, 00Opy/ZOBaHUE ISl MPOBEACHHUS

1mabopaTOPHEIX padboT

UnTanbHBIN 3a11: MOMEIICHUE UTI CaMOCTOATEIbHON paboThl, Ne 144

VY4yebnasa mebenb, yueOHO-HaTIsIIHbIE
mocoOus1, KOMIBIOTEPHI




