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1. O01IMe moJoKeHus

Jucuummna  «MartepuanoBeaenue. TexHOI0rMs KOHCTPYKIHMOHHBIX MAaTepHAJIOB)
OoTHOcUTCS K Osioky bl yueOHOro muiaHa, BXOZSIIEro B COCTaB 00pa3oBaTeIbHOM IPOrpaMMBbl
Beicuiero oopazoBanus 23.03.01 - TexHonorust TpaHCHOPTHBIX IporieccoB (mMpoduis - Opranuzanus
HEPEeBO30K U OE30IaCHOCTD JBMXKEHHUS).

HopMmartuBHO-MeTOAMuecKol 0a30il s pa3paboTku paboueil mporpaMMbl yueOHOW TUCIHU-
wvHbl «MaTtepuanoBegenne. TeXHOIOrusl KOHCTPYKIHOHHBIX MATEPHAJIOB» SBIIIOTCA:

- denepanbHblii 3ak0H «O0 oOpazoBanuu B Poccuiickoit denepanun» ot 29.12.2012 Ne 273-
®3;

- Ilopsimoxk opraHu3amu ¥ OCYLISCTBICHHS OOpa30BaTENbHOW  JEATEIBHOCTH IO
o0pa3oBaTeNIbHBIM IPOrpaMMaM BhICILIEr0 00pa3oBaHus - IporpaMMmaM OakajaBpuaTa, IporpaMmam
cHenuainTeTa, MporpaMMaM MarucTpaTypbl, YTBEPXKAECHHbIN npukazoM MunoOpHayku Poccum ot
06.04.2021 r. Ne 245;

- Ilpuka3 MunoOpnayku Poccun Ne 636 or 29.06.2015 r. «OO0 yTBepxkAeHUM HOpAAKA
IPOBE/IEHUS TOCYAAPCTBEHHOM MTOrOBOM aTTecTalliu 1O 00pa3oBaTelIbHBIM IIPOrpaMMaM BbICIIErO
oOpa3oBaHus - TMporpaMmamM OakajgaBpuara, IMporpaMMaM CIENHaJIUTeTa, MporpaMMaM Ma-
TUCTPaTyphD»;

- Ilpukaz MunucrepctBa Tpyna u conuanbHoil 3amuTel oT 08.09.2014 Ne 616H «O6
YTBEPXKJICHUH POHECCUOHATBHOIO cTanaapTa « CenuaiucT 1o JIOTUCTHKE Ha TPAHCIIOPTEe»;

- denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT BBHICHIETO O0Opa30BaHUS
(®I'OC BO) mo nanpapnenuto noarotoBku 23.03.01 «Texnomorus TpaHCIOPTHBIX MPOILIECCOBY
(ypoBeHb OakasiaBpuar), yTBEPKIEHHBIN TMpukazoM MunucrepcTBa obpasoBanusi u Hayku PD ot
07.08.2020 Ne 911;

- Yuebnpie twiansl OIIOII BO 23.03.01 «TexHONOTHS TpPAHCIOPTHBIX MPOIECCOBY
HanpaBlIeHHOCTh (mpoduib) «OpraHuzanus NEepeBO30K U O€30MaCHOCTh ABMKEHHUS» IO OYHOM,
3a04HON M OYHO3a04HOM (hopMaM 00yueHus1, 0100peHHbIe YueHbIM coBeToM PYBUY (mpoTtokon Ne
3 ot 16.03.2023), ¢ AONOJHEHUSAMH M U3MEHEHUSMH, YTBEP:KJIECHHBIMH Ha 3acellaHUM YYEHOIro
cosera PUBUY (mpotokon ot 20.04.2023 Ne 4), BBenennsiMu npukazom PUBUY ot 28.04.2023
Ne302-A.

OO0yuenue 1o obpazoparenbHOi nporpamme 23.03.01 - TexHOIOrHs TPAaHCHOPTHBIX MPOLIECCOB
(mpodmip - OpraHusanusi NepeBo30K M O€30MacHOCTh JIBUKEHUS) OCYILIECTBIIIETCS HA PYCCKOM
A3BIKE.

2. Oo6bem AUCHMIIVIMHDBI B 3a4Y€THBIX ¢/IMHUIIAX C YKA3aHUEM KOJIHUYE€CTBA AKAACMUYECCKHUX

4acoB, BbIJ€JEHHBIX HA KOHTAKTHYIO padoTy 00yUyauuxcs ¢ npenojasaresieM (1o Bujaam
Y4eOHBIX 3aHATHI) H HA CAMOCTOATEJIbHYI0 padoTy 00y4Yarommxcs

OO0m1ast TpyA0€MKOCTh TUCITUTUTHHBI

Bcero akameMnaecknx 4acoB
Bun yueGHOM paboThI OuHas
dhopma

KonTakTHas padora ¢ npenogaBaresem: 54,35
nexiuu (JI) 26
npaktuyeckue 3ansatus (113) -
nmabopaTtopubie paboTs (JIP) 28
WHBIC BUJIBI KOHTAKTHOW PaOOTHI 0,35
CamocTosiTeIbHAsi padoTa 00y4alommMXxcsi: 89,65
M3YYCHHUE TCOPETHIECKOTO Kypca 24
MOATOTOBKA K TEKYIIEMY KOHTPOJIIIO 30
MMOJATOTOBKA K MPOMEKYTOYHOM aTTeCTAIUH 35,65
Bua npoMekyTo4yHO# aTTecTalMK: IK3aMeH



O61mas TpyoeMKocTh | 41144 | | |

*KourtakTHas paGoTa OOy4alOmMXCs C IpENojaBaTeleM, B TOM 4YHCIE C IPHMEHEHHEM
JMUCTAHIIMOHHBIX 00pa30BaTENBHBIX TEXHOJOTHH, BKJIIOYAET 3aHATHS JIEKIIMOHHOTO THIA, W (WITH) 3aHITHA
CEMUHAPCKOTO THUIIA, JTa0OpaTOPHbBIE 3aHITHSA, U (MJIH) TPYNIOBbIC KOHCYJIBTAINH, U (M) UHAUBUIYATbHYIO
paboTy oOydarolmerocss ¢ mpenojaBaTelieM, a TakKe aTTECTAIMOHHBIC WCIBITAHUS TPOMEKYTOUHOMN
arrectaiiud. KoHTakTHass paboTa MOXeT BKJIIOYAaTh WHBIE BHAB  Y4eOHOW  NEATENBHOCTH,
MpeyCMaTPUBAIOIIKE TPYMIIOBYID M HHIUBUAYAIbHYIO PabOTy OOydarommxcsi ¢ mperojaaBareieM. Yackel
KOHTAKTHOW paboThl onpenenstorcs [lomoxkennem 00 opraHu3aivy U MPOBEACHUN KOHTAKTHON paboThl IpU
peanmzanyy 00pa30BaTEIbHBIX MPOTPAMM BEICIIET0 00pa30BaHMUs, YTBEPXKIEHHBIM YueHbIM coBeToM PUBNY
ot 25 denpans 2020 roxa.

3. IlepevyeHb MIaHUpPYeMbIX pe3y/JbTATOB O0y4YeHHs MO AUCHHUILIMHE, COOTHECEHHBIX C IIa-
HHUpPYeMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

[InanupyeMbIMH pe3yibTaTaMd OOyYeHHUS O JUCHMIUIMHE SBISIOTCS 3HAHUS, YMEHHA,
BJIAJICHUS] W/WINA OMBIT JEATEIbHOCTH, XapaKTepU3YIOIUe 3Tanbl/ypoBHU (OPMHPOBAHMS KOMIIE-
TEHUUH U oOecrneunBarolue JOCTUKEHUE IUIaHUPYEMbIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHOM
POTPaMMBI B LIEJIOM.

Lesb ocBoeHHMS TMCHUILVIMHBI - (OpMHUpOBaHHE Yy OOYdalOMIErocs MBIIUICHUS, HE00XO-
JUMOIO JUIsl pelleHHs] MPAaKTUYECKUX 3a/1ad, CBS3aHHBIX C YCTAHOBJIEHUEM B3aMMOCBS3H MEXIY
COCTaBOM, CTPOEHHEM M CBOWCTBAMHU MaTE€pUAJIOB, a TAKXK€ Pa3BUTHE IPEACTABICHUN O MpPOU3-
BOJICTBE U PEMOHTE pa3IMYHBIX BUIOB MPOMBIIIIEHHOTO OOOpPYIOBAaHUS M CHOCOOHOCTBIO CO-
BEPIICHCTBOBATh KOHKPETHBIE TEXHOJIOTHYECKHE IPOLECCHl C TOBBIMIEHHEM pPabOTOCIIOCOOHOCTH
JieTajel u y3JI0B MallluH.

3agauu AMCHMINVIMHBI 3aKII0YAIOTCS B IPUOOPETEHHE CTYIEHTAMH COBPEMEHHBIX 3HAHUI:

- O CYIIHOCTH SIBJIEHUH, IPOUCXOJAIIMX B MaTepuayiax MMpH BO3JEHCTBUU HAa HUX Pa3IMYHbIX
($akTOpOB B yCIOBHSIX MTPOU3BOJICTBA U IKCILTyaTallUH;

- 0 Pa3NUYHBIX cHoco0ax YHIPOYHEHHs MaTepuajoB, OOECHEeYMBAIOIIMX BBICOKYIO KOH-
CTPYKIIMOHHYIO TIPOYHOCTH JIeTaJIeH;

- 00 OCHOBHBIX IpyIax MaTE€pUanoB, UX CBOMCTBAX, TEXHOJOTHSIX YIPOYHEHUS U 0OJACTIX
PUMEHEHHUS;

- 0 pa3NUYHBIX CHOCcO0axX W MEeToAax OOpabOTKH MaTepUalioB JJIA TMOJTYYEHUs JETalel Tpe-
Oyemoil KOH(UTypaluu, KauecTBa MOBEPXHOCTH U HY)KHBIX CBOMCTB;

- O MpuUHIUNAaX BbIOOpAa pa3IUYHBIX TEXHOJIOTUH OOpPaOOTKM METalJIOB U JIPYrUX KOH-
CTPYKIIMOHHBIX MaTEPHAJIOB.

[Tponiecc M3ydyeHus TUCHMIUIMHBI HampaBiieH Ha (popMupoBaHue o0menpogdeccuoHaJIbLHON
KOMIIeTeHIUM:

OIIK-1 - ciocobeH mpUMEHSTh €CTECTBEHHOHAYYHbIE M OOIEMH)KEHEPHbIE 3HAHUS, METO/IbI
MaTeMaTHUYeCKOT0 aHalln3a U MOJIETUPOBAHUS B PO ECCHOHATBHON AesITENbHOCTH.

B pesyjabTare n3y4eHust JMCHUIIIMHBI 00Y4YAIOIMICS N0JIKeH: 3HATh:

- TEOPHIO, METOIMKH M OCHOBHBIE 3aKOHBI B 00JIaCTH €CTECTBEHHbBIE HAYK;

- TEOPUIO, METOJIMKU M OCHOBHBIE 3aKOHBI B 00J1aCTH OOIIENHKEHEPHBIX HAYK.

yMeTb:

- HCIMOJb30BaTh INOJyYEHHBbIE TEOPETUUYECKUE 3HAHUS NPU PEIICHUU 3a1ad B TEXHUYECKHUX
MPUIOKEHUAX MPOPECCUOHANBHOMN 1€ATEIbHOCTH.

BJIAJIeTh:

- HaBbIKAMU NPHUMEHEHHUS E€CTECTBEHHOHAYYHBIX METOJMK B pealM3alli TEXHOJIOTHYECKHX
IPOIIECCOB B MPO(ECCHOHAIBHON AEATEIbHOCTH;

- HaBbIKAMU MPUMEHEHMsI OOIIEMHXEHEPHBIX METOAMK B peau3alld TEXHOJIOTMYECKUX
IPOIIECCOB B MPO(PECCUOHATBHON JIEATEIbHOCTH.



4. MecTo IUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/bHON NPOrpaMMbl

Jlannast ydyeOHasi NUCUMIUIMHA OTHOCUTCS K 0O0s3aTelNbHOW 4YacTH, YTO O3HA4aeT (opMu-
poBaHHeE B mporiecce 00ydeHHs y OakaiaBpa OCHOBHBIX MPO(ECCHOHATBHBIX 3HAHUA W KOMITCTCHIIUN
B paMKax BBIOPAHHOTO MPOQUIIS.

OcBocHHE NaHHOW MHUCIUIUIHHBI SBISETCS HEOOXOAMMOW OCHOBOW JUIS IOCIETYIOIIETO
uzydenus qucuuruind OIIOIL, moaroToBke K ciaye v cjiaye rocy1apCTBEHHOr0 3K3aMeHa.

Hepequb 0566’116’”/!6(1}01141/06, conymcemeyruux u obecneyusaemvix OMCI/;I/U’ZJZMH

Ob6ecnieunBaronme ConyTCTBYIOIIHE O6ecrieunBaeMbIe
Maremaruka ComnpoTHBIICHNE MATEPHATIOB [ToaroroBKa K ciaue u
dusnka JIOTIOJTHUTEIbHBIC TTIABbI MATEMATHKH  |C/Iada TOCYAapCTBEHHOTO
JlonoNHUTEIbHBIE T1aBbl (PU3UKU DK3aMeHa

VKa3zaHHbIE CBSI3U JIUCLMIUIMHBI JTAIOT OOYYaroLEMYCsl CHUCTEMHOE IpE/ICTaBIEHUE O KOM-
IUIEKCE M3y4aeMbIX aucuuIUiMH B coorBercTBUM ¢ PI'OC BO, uro oOecneunBaer TpeOyeMblil
TEOPETUYECKUI YpOBEHb M IPAKTHYECKYIO HANpaBICHHOCTh B cuUCTeMe OOyuyeHHMs U Oynyuieit
JESITEJIbBHOCTH BBIITYCKHHKA.

5. Coaep:xaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aejiaM) ¢ yKa3aHUeM OT-
BE/JICHHOI'0 HA HUX KOJMYECTBA AKaJAeMUYeCKHX YaCOB
5.1. TpyaoemMkocThb pa3aejioB AUCHUIIMHBI

ouHas ¢bopMa o0vueHH s

No HaumenoBanue paziena quciu- JI I3 | JIP Bcero CaMocTosTenbpHast
/11 [UIAHEI KOHTAaKTHOM pabora
paboThI
1 |OcHOBEI CTPOEHHA U CBOICTBA
p 4 | - | 6 10 10
METAILIOB
2 .
OCHOBBI TEpMUYECKON 00pabOTKH 6 6 10
Y TIOBEPXHOCTHOTO YIPOYHEHUS
3 [Koncer HOHHBIE METAJUIBI U
PYyKH 6 | - | 4 10 10
CILIABEI
4 |HemeramnuyecKue U KOMIIO3U-
4 - - 4 14

LIMOHHBIE MATEpUaIbI
5 |OCHOBBI TEXHOJIOTUU KOHCTPYK-

12 - 12 24 10
[[MOHHBIX MAaTEPHUAJIOB
Hroro no pasnenam: 26 - 28 54 54
[IpomexxyTOoUHasI aTTecTalus X X X 0,35 35,65
Bcero 144

5.2. Tembl 1 (popMBbI 3aHATHI CEMHMHAPCKOI0 THIIA

Y4eOHBIM IIaHOM I10 JUCHUIITIMHE ITPEAYCMOTPCHEI J'Ia6ODaTODHBIe 1 NPAaKTUYCCKUEC 3aHATHUSA.
TpynoemMKocTb, 4ac

Ne |HanmeHoBanue pazzaena TUCHMIUIMHBI| Dopma npoBeaeHUs
(Momyms) 3aHSTUS ouHas

1  |OcHOBBI CTPOEHHUS U CBOMCTBA Me-

TATIOB JlaGoparopHast pabota 6




2 |OCHOBBI TEPMHUYECKOM 00pabOTKH U
JlaGopaTopHas pabota 6
MOBEPXHOCTHOTO YIPOYHECHHUS
3  |Koncr WOHHBIC METAJUTBI U
pYil Jlaboparopnas paboTa 4
CILIaBBI
4 |Hemeramnuyeckre ¥ KOMIIO3HIIMOH-
HBIC MaTePHAIIBI
S5 |OcHOBBI TEXHOJNIOTHH KOHCTpYKIK-  |JlabopaTtopHas paborta 12
OHHBIX MaTEPUAIOB [IpakTuyeckas pabora -
Hroro yacos: 28

5.3. Jleranu3anusi CAMOCTOSITEIbHON PadoThI

TpynoemMKkocTs, yac

HaunmenoBanue paznena

Ne Bun camocrositenbHOM paboTh
JTUCHUTITAHBI (MOYJIs1) OYHas
1. |OcHoBHI cTpOEHUS U U3y4eHUEe TEOPETUIECKOTO Kypca 10
CBOICTBAa METAJJIOB MOJI'OTOBKA K TEKYIIEMY KOHTPOJIIO

2. |OCHOBBI TEPMUYECKOMH
00pabOTKH U TIOBEPX-
HOCTHOTO YITPOYHEHUS

U3ydeHHe TEOPETUUECKOro Kypca 10
MOJrOTOBKA K TEKYILEMY KOHTPOJIIIO

3. |KOHCTPYKIIMOHHBIE Me- U3y4YEHHE TEOPETHUECKOTO Kypca 10
TAJUIbl U CIUIABBI HOJINOTOBKA K TEKYIEMY KOHTPOJIIO
4, Hemerajumdueckue u

M3Yy4eHHE TEOPETUIECKOTO0 Kypca

KOMIIO3ULIMOHHBIE MaTe- 14
MTOATOTOBKA K TEKYIEMY KOHTPOITIO

[pUaJIbI
5. |OCHOBBI TEXHOJIOTMH H3YYCHHE TEOPETUYESCKOro Kypca
KOHCTPYKIIMOHHBIX Ma- MIOATOTOBKA K TEKYIEMY KOHTPOJIIO 10
TEpUAIIOB BBITIOJTHEHHE JIOMAIITHET O 3aIaHusl
6. [[loaroToBka K MpoOMeExXy-
Aot P y [TpoBepka K 9K3aMeHy 35,65
TOYHOM aTTeCTAIuU
Hroro yacos: 89,65

5.4. Conep:xanue 3aHATHI JIEKIMOHHOTO THIIA

Pa3zoen 1. Ocnoevt cmpoenus u ceolicmea Memanioe

1.1. Cmpyxmypa memannos. XapakTepHble TPU3HAKU arperaTHbIX COCTOSHUI BEIIECTBA.
OCHOBHBIE TUITBI KPUCTALINYECKUX pemeTok. [Tomumopduszm. Aanzorponus. TekcTypa meTania.
Knaccudukanus metannoB. JleQekTsl CTpOSHUST KPUCTAIUTHUECKUX Tell. TodueuHble, TIMHEHHbIE
(mucmoKkanuu) U MOBEPXHOCTHRIE eekTrl. [ImoTHOCTh mucnokanumii. Brusane Temmneparypsl Ha
IUIOTHOCTH JeeKTOB. BiusHus 1eeKToB KPUCTAUIMYECKON PEIIeTKH Ha TPOYHOCTh METAIITIOB.
['paduk 3aBUCMMOCTH IPOYHOCTH OT IIOTHOCTH edekToB. Hakien, Bo3Bpat (OTABIX,
MOJIMTOHU3AIINSA) U PEKPUCTATITH3AIHSI.

1.2 [Tnacmuueckas depopmayus u mexanuveckue ceovcmea memanniog. CBOHCTBA METAIIJIOB C
npuMepamu. Mexannueckue cBoiicTBa MeTaioB. Jluarpamma pactsikeHusi. OCHOBHBIE TTOKA3aTeNN
MIPOYHOCTH M TUTACTUYHOCTH, BBISIBIISIEMBIC TIPH CTATUYECKUX UCTIBITAHUSAX. TBEpA0CTh. MeTOo b
U3MEPEHUS TBEPJOCTU U 00JIACTH UX MPUMEHEeHHS. JIHHAMUYECKHEe UCTIBITAHUS METAIIIIOB U
WCIIBITAaHUS TIPU IEPEMEHHBIX Harpy3kax. [[puHIunuansabeie cXeMbl. Y 1apHasi BA3KOCTh, YCTaIOCTh,
npeiesl BHIHOCIUBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢pasosvie npespaujenus 6 cnaiasax. llpouecc KpucTam-
3anuu. JlenaputHas nukBamusa. CruiaB. OCHOBHBIE TUITBI CIJIABOB. J{narpamma coctosinus. Me-
TOJIMKA TIOCTPOCHUS AUarpaMM COCTOSIHHS Ha npuMepe crutaBa Pb-Sb. [Ipasuio otpeskos. JIuk-



Barsi. ®a3oBbie mpeBpaiineHus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag. Cxembl CTPYKTYP.

1.4 Ocnosnuvle munvl ouazpamm cocmosanus. JlnarpaMMbl COCTOSIHUSI CIIJIaBa, KOMIIOHEHTBI
KOTOPOTO B TBEPAOM COCTOSTHUM HEPACTBOPUMBI, 00pa3yr0T MEXaHUUYECKHE CMECH CBOMX ITPaK-
TUYeCKU YUCThIX 3epeH (Pb-Sb, Sn-Zn). /luarpamMMa cocTOsHUS CIljIaBa, KOMIIOHEHTBI KOTOPOTO
HEOTrpaHUYEHHO pacTBOpHMEI ApyT B Apyre (Cu-Ni). Jluarpamma cocTOsIHUS CIIjIaBa, KOMIIOHEHTBI
KOTOpOT0 00pa3yroT ycToitunBoe xumuieckoe coenunenne (Mg-Ca). luarpaMmma cocTOSIHUS
CIUIABOB M3 IBYX KOMIIOHEHTOB OIPAHUYEHO PacCTBOpUMbIX B TBepaoM coctosiuuu (Cu-Ag, Al- Cu).

1.5 Quaecpamma sceneszo yemenmum. Jlnarpamma Fe-FesC. Teepabie ¢azbl cuctems! Fe- FesC.
®da3oBsie mpeBpalieHus B ciiaBax Fe-FesC. [IpuHuunuanbHbie CXeMbl MUKPOCTPYKTYP
JKEJIE30yTIEPOAUCTBIX CILUIABOB.

Pazoen 2. Ocnoebl mepmuueckoii 00padomKku u NOBEPXHOCHMHO20 YRPOUHEHUS

2.1. Ocnoevl mepmuyeckotii oopabomru. Tepmudeckas o0padoTka. OCHOBHBIC TTapaMETPhI
pexxuma TO. OGmenpuHsaThie 0003HaYeHHsI HAa AuarpaMme coctossHusa. CTaauu pacrnaia ayCTeHUTA.
JnarpamMma TEpMOKMHETHUYECKOTIO pacliajia ayCTeHUTA U IpeBpalleHnid aycteHuTa. [Ipespamenns
ayCTEHUTA MPHU PA3IUYHBIX CKOPOCTAX oxyaxaeHus. OcodenHoctu audGy3noHHOTO,
6e311(Hy3MOHHOTO M CMEIIAHHOTO MTPEBPAILEHHS ayCTEHUTA MTPH PA3IIMIHBIX CKOPOCTSIX OXJIa-
xaeHus. CTpyKTypbl, 00pa3yromuecs: Ipy pa3IuuyHbIX CKOPOCTIX OXJIaKICHUS.

2.2 3akanxa u omnyck cmaau. MapTeHCUTHOE TIpeBpalieHre. 3akanka. Kpurndeckas cko-
pOCTh 3aKaliku. 3akanuBaeMocTh. [IpokanuBaemocTs. BiusHue copepikanus yriaepoja B CTaIsIX Ha
TBEPAOCTh MapTEHCHUTA. 3aKayka 1 ee Bubpl. O0paboTKa X0J10/10M, €€ Ha3HAYeHHUE U 001acTh
npuMmenenus. OTnyck, ero Buasl. Haznauenue ka>xJjoro Bujia OTIIyCKa.

2.3 Xumuro-mepmuueckas oopabomxa. I[losepxnocmuas 3axanxka. XUMAKO-TEPMUAYECKAS
obpaboTtka ctanu. [Iponeccst XTO. @akropsl, Baustonue Ha Tudy3uto Mpu XUMUKO-TEPMUYECKOM
obpabotke. [lemenranus ctaim. Tepmudeckas 00padOTKa [IEMEHTOBAHHBIX CTaJieii. A30THPOBAHUE U
HUTpoIeMeHTanus ctanu. [loBepxHOCTHAs 3aKalika CTaJH.

2.4 Omorcue u nopmanuzayus cmaau. OTxur. Buasl omkura u ux HazHaueHue. Hopmanu-
3anusl, ee Lelu.

Pazoen 3. Koncmpykuyuonnsle Memanivl U Cniaevl

3.1 Cmanu. Knaccudukanus yriepoaucTbix craneil. MapKkupoBKa KOHCTPYKIIHOHHBIX U
MHCTPYMEHTAJIBHBIX YIJIEPOJUCTHIX CTajell. YIIIepoJUuCThIe CTalu OOBIKHOBEHHOI'O KayecTBa,
YTJI€POJIUCThIE KOHCTPYKIIMOHHBIE KAUECTBEHHBIE CTali, aBTOMAaTHBIE CTaJu - MapKUPOBKA U
oOnactu npuMeHeHus. BiusiHue yriepoja Ha CTpyKTypy M CBOMCTBA cTajiel. JlernpoBaHue craneii,
BimsiHue serupyromux sementos (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha CBO¥CTBa CTaJCH.
MapxkupoBka U ki1accupuKalys JeTHPOBaHHbIX cTasiel. LleMeHTyemble U yiaydiiaemble Jie-
TUpOBaHHBIE cTau. KOppO3MOHHOCTONKHE JeTHPOBaHHbIE cTalu. JIerHpOBaHHBIE CTAIH C OCOOBIMH
cBoicTBamu. [Ipy>KHHHBIE U TAPUKOTIOAIIUITHUKOBBIEC CTAJIH.

3.2 Yyeynwl. benble, oTOETIEHHBIC U CEphIe YYTYHBI, UX CTPYKTypa. MapKupoOBKa CephIX Uy-
ryHoB. O0jacTi NPUMEHEHHUSI CEPBIX, BBICOKOTIPOYHBIX M KOBKUX YYT'YHOB.

3.3Meob u cnaagvl na ee ocnoge. MapKUpOBKa JTUTEHHBIX U 1e(OPMHUPYEMBIX JIATYHEH,
oOnactu npuMeHeHus. BiusHue cogepxanus IMHKA Ha (Da30BbIN COCTaB M MEXaHUYECKHE CBOWCTBA
natyHeil. MapKkupoBKa JIUTEHHBIX U Ie(hOPMUPYEMBIX OpOH3, 001aCTH TPUMEHEHUSI.

3.4 Amomunuii u cnaasel Ha e2o ocrose. Jluarpamma «Al-nerupyromiuii smementy. [e-
(dopmHpyeMBble alFOMUHUEBBIE CIIJIaBbl, HE YIIPOUYHsIEMble TepMUUecKoil 06padoTkoi. JJedopmu-
pyeMbIe aTIOMHUHHUEBBIC CIUIABBI, yIIPOYHIEMbIE TEPMUUECKONU 00paboTKOM. JIuTeliHbIe aroMu-
HUEBBIC CIUIaBbl. MapKUPOBKHU, 001aCTH TPUMEHEHUS, IPUMEPBHI.

Pazoen 4. Hememannuueckue u KOMRO3uyuOHHbIE MAMEPUATIbL

4.1 Cmpykmypa u ceoticmea mamepuanog. Kinaccupukanus HeMeTaJUIMYECKHX MaTepHUajIoB
1o MpoucxoxaeHnto. CTpykTypa, CBOMCTBA M KJIacCU(UKAIUS TTOJIUMEPOB

4.2 IInacmmaccwr. Ilonyuenue minactmace. [omumepuszanus. [omukonaencanus Haznauenue
U MEXaHU3M JeHCcTBUS 100aBOK. JIOCTOMHCTBA M HEAOCTATKH IUIacTMacc. TepMoIuIacTUYHbIe U
TEpMOpPEaKTUBHBIE TuIacTMacchl. [1nacTmaccel ¢ HanmoaHUTENsIMU ["a30HaNONHEHHBIE TIACTMACChI

4.3 Pe3unosvie mamepuanvt. Cmexno. IlonydeHue pe3uH, UX CTPyKTypa U CBOCTBa. Bubl
Kay4yKOB, UX CIIOCOOBI OJTY4YEHHUs M 00JacTu mpuMeHeHus. J{o0aBku B pe3nHbl U UX (YHKIIHO-
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HalbHOE HazHaueHue. CTEeKII0, ero CTPOeHHE, CBOMCTBA U CIIOCOOBI OTyyeHus. Bupl cTeKo u ux
00J1aCTH IPUMEHEHUS

4.4 KomnosuyuonHvle mamepuansl. KOMIO3UIMOHHBIA MaTepuai U ero KoMnoHeHTsl Cro-
cOOBI MOJTy4eHHs KOMITO3UTOB. KOMITO3ULIMOHHBIE MaTepHaJIbl C HYJIb-MEPHBIMU HAIIOJHUTEISIMH, C
OJIHOMEPHBIMH HAIMOJHUTEISIMU U C ABYXMEPHBIMHU HAMoOMHUTENIMU. CrIe4eHHBIN allOMUHUEBbII
nopoiuok. Komno3uuronHsle MaTepraibl Ha HEMETaUINYECKON ocHOBE. CTEKIIOBOJIOK- HUTHI.
VYrneBosokHUTHL. BopoBoOKHUTEL. OpraHoBoJOKHUTHL. Kepamuueckrne KOMIO3UIIMOHHBIE
MaTepuabl.

Pazoen 5. Ocnoeer TKM

9.10cHo86b1 numetinozo npouzeoocmea. TeXHOIOTUS NOTYYEHHS OTIIMBKU B IIECUAHO-
IMHUCTOM (popme (UThe B pa3oBbie GOPMBI), cXxeMa, ocHacTKa. DOPMOBOYHBIE U CTEP)KHEBbBIE
cMmecu. TexHOIOoTHs NOTy4YeHUs! OTIIMBOK B 000JI0YKOBBIX (hopMax. TexHOIOrus nogydeHus OTIMBOM
METOJIOM JIUThS IO BHITUIABISIEMBbIM MOJIETISAM. TeXHOMOTUS JIUThsI KOKIIIb. MI3roTOBIeHHE OTIMBOK
[EHTPOOEIKHBIM CITOCOOOM.

5.206pabomka memannos dasnenuem. IlnactTnyHOCTh. 3aKOH MOCTOSTHCTBA 00beMa. [loHsaTHS
HaKJIeI, BO3BPAT U peKpucTauin3anus. XojaoaHas u ropsyas nedpopmannu. Ilpokarka u ee
OCHOBHBIE c1toco0bl. Busl mpodunsHoro npokata. Bunsr kanu6pos. biatomer u cisiOsl. [Ipec-
coBaHue. CyIIHOCTb MPOIECCA U €r0 OTIMUUTENbHbIE 0COOEHHOCTH. CXEMBI IPSIMOro U 00paTHOTO
npeccoBanus. [Ipoaykuus npeccoBanus. JJoCTOMHCTBA M HEIOCTATKH MeTo1a. Bonouenue.
CymHocTh, cxema, 0COOEHHOCTH U MpoayKius mporecca. KoBka. CymHocTs nporecca u ero oT-
au4due ot npeccoBanus. Onepanuu cBo00AHOM KOBKU. JlocTonHCTBA U HefocTaTku. OObeMHas
HITAMIIOBKA U IITAMIIOBKA U3 JIUCTA.

5.30cno6vl céapounoco npouzeoocmea. CBapka. MeToabl CBapKH IJIABJICHUEM U JaBJICHUEM.
XUMHU3M U MEXAHU3M MpoLeccoB cBapku. Jlyrosas ceapka. [Ipumenenue. KoHcTpykuus smekTpoaa
st PJIC. Bei6op anextpoza. Tumsl cBapHBIX coeAMHEHU. ['a30Bas cBapKka U pe3Ka MEeTaJuIoB.
DNEeKTPOKOHTAKTHAsl CBapKa, €€ CYLIHOCTh U BUbL. Perynupymoiine napaMerpsl 3TON CBapKH.
["a3oBas cBapka. Mcnonb3yemMble ra3sl ¥ CBapOYHbIE MaTepuabl, 000py1oBaHue. Y CTpOICTBO
ra3oCBapOYHON rpeiku. TeXHOJOrus mpouecca ra30Boil pe3ku. Y CTPOMCTBO Ta30BOr0 Pe3aKa.
[TomyaBTOMaTHUECKasi M aBTOMaTHYeCKasi 1yroBasi cBapka 1o cioeMm ¢aroca. [lyroBas cBapka B
aTMoc(epe 3alUTHBIX ra3ax.

5.4 Ocnosbl 0bpabomku pezanuem. PexxuMbl pe3aHus U ILIEPOXOBATOCTb TOBEPXHOCTH.
Bnusinue pexxuMoB pezaHus Ha 1epoxoBaTocTh. OCHOBHBIE ONEpallui TOYEHUS. THIIBI TOKApPHBIX
PE3LOB M0 TEXHOJIOTMYECKOMY Ha3HAYEHMIO U ONIEpallii UMH BBINIOJIHAEMbIE. CBEpIIEHHE,
3€HKEPOBaHUE, pa3BepThIBaHUE. DJIEMEHTHI peKUMOB pe3anus. [IporsaruBanue. Cxembl 00pabOTKH
3aroTOBOK Ha MPOTSHKHBIX CTAHKAX C AJIEMEHTAaMU PEKUMOB pe3anus. PpesepoBanue. CXeMsl
00pabOTKHM 3aroTOBOK Ha (ppe3epHBIX CTAHKaX C 3JIEMEHTaMH PEKUMOB pe3aHus. Tumsl Gppes u
oBEepXHOCTH UMU oOpabarbiBaeMble. lllnndoBanue. OCHOBHBIE CXeMbI IIITU(POBAHUS. DIIEMEHTHI
PEeXUMOB pe3aHus Npu NUTM(OBaHUN. XOHUHTOBAaHUE: CXEMA, CYIIIHOCTh U Ha3HAUYEHHUE.
CyneppuHuIImpoBaHue: cxema, CyIHOCTbh U HazHaueHue. [lonupoBanue, abpa3uBHO-KUAKOCTHAS
OTJIeNIKa, MPUTHUPKA - CYIITHOCTH THX 00pabOTOK, NX Ha3HaueHue u paznudaue. CrocoObl Hape3aHus
pe3b0bI

6. MeToauyeckue ykazaHHus 1JIs1 00y4ar0IHUXCS 110 OCBOCHUIO M CIUIITHHBI

6.1 O01mue MeToANYECKHE PEKOMEHAALMHU 110 OCBOCHHUIO M CHHUILIMHBI, 00pa3oBaTe/bHbIE
TeXHOJIOTUH

JlucuumuvHa peanusyeTcs MOCPEeICTBOM MPOBEACHUS KOHTAKTHOM paboThl ¢ 00y4YaromuMucCs
(BKJIOYAsi TMPOBEACHHME TEKYLIEro KOHTPOJS  YCIIEBAEMOCTH), CAMOCTOATEIbHOW  pabOThI
00yYaromuxcst 1 IPOMEXYTOYHON aTTeCTalllu.

KonTaktHas pa®oTa MoOXeT ObITh ayJIUTOPHOM, BHEAYAUTOPHOM, a TakXKe IPOBOAMTHCS B
AIIEKTPOHHON WH(pOPMaIMOHHO-00pa3oBaTensHO cpene uHctuTyTa (mamee - DUMOC). B cioyuae
MIPOBEICHUS YaCTH KOHTAKTHOW padoThl mo guciuiuinHe B MOC (B COOTBETCTBUM € pacHUCaHUEM
y4eOHBIX 3aHATHIA), TPYAOEMKOCTh KOHTaKTHOU padota B DMMOC sKkBHUBajIeHTHA ayAUTOPHON padoTe.

[Ipu mpoBeneHUM Y4eOHBIX 3aHATHI 1O JUCIHUIUIMHE OOecreuynBaeTcs pa3BUTHE Y
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00y4aroIuXxcsi HABBIKOB KOMaHHOW pa0OThl, MEKIMYHOCTHON KOMMYHUKALIUH, IPUHATHUS PEIICHU,
JUAEPCKUX KadyecTB (BKJIIOYas IPOBEIECHUE HWHTEPAKTUBHBIX JIEKLIUH, TPYNIOBBIX JUCKYCCHUH,
pPOJIEBBIX WIpP, TPEHHWHIOB, AaHAIU3 CHTyallud M HWMUTALMOHHBIX MOJEJICH, IpenojaBaHue
JUCLHUIUTMHBL B (OPME Kypca, COCTABIEHHOI'O HAa OCHOBE DPE3YJbTAaTOB HAYYHBIX HMCCIEIOBAHUH,
OPOBOJUMBIX ~ MHCTUTYTOM, B TOM 4YHMCJI€ C Y4E€TOM pPETHOHAIbHBIX  OCOOEHHOCTEH
npodeCCHOHATILHOM 1eATeNTbHOCTH BBITYCKHUKOB M OTpeOHOCTEl paboTomareneil).

[TpenoaBanve TUCHMIIIMHBI BEAETCS C NPUMEHEHHEM CIEIYIOUIMX BUJOB 00pa3oBaTelbHbIX
TEXHOJIOT U

-0aNIbHO-PEUMUH206as MEXHON02US OYEHUBANHUSL
- 9/1eKMpPOHHOE 00yyeHue;

- npobemHoe ooyueHue.

Jlis OlleHKM 3HAHWHM, YMEHHI, HAaBBIKOB U YPOBHA C(HOPMHUPOBAHHOCTH KOMIIETCHLIMH IIO
JUCLUIUIMHE TPUMEHsIeTCsl OajuIbHO-PEUTHUHIOBasl CHUCTEMa KOHTPOJS M OLEHKH YCIIEBAEMOCTH
CTYAEHTOB. B OCHOBY 0aysIbHO-pEHTHHTOBOW CHUCTEMBI IOJIOKEHBI MPHUHLUIBI, B COOTBETCTBUU C
KOTOpbIMH ()OPMUpPOBAHME PpEHUTHHIra CTYAECHTAa OCYIIECTBISIETCS B XOJE TEKYLIEro KOHTPOJISA
ycrieBaeMocTH. MakcuMabHOE KOJTM4ecTBO OayuioB B cemectpe - 100.

[To wToram Tekyuiel ycrneBaeMOCTH CTYJIEHTY MOXKET ObIThb BBICTABJICHA OLIEHKAa IIO
POMEXYTOYHOW aTTECTAllMM B COOTBETCTBMU 32 HAOpaHHBIMHU 3a cemecTp Oamtamu. CTymeHTam,
HaOpaBIIUM B XOJ€ TEKYILIEro KOHTPOJIS yCIeBaeMOCTH Mo aucuuiuinHe ot 61 no 100 6aiioB u
BBIMIOJHUBIIMM BC€ 00s3aTeNbHbIE BMJIbl 3aIJIAHUPOBAHHBIX YYEOHBIX 3aHATHH, MO PELICHUIO
npernojiaBarenss 0e3 MPOXOXKACHUS INPOMEXKYTOYHOM aTTeCTallud BBICTABISETCS OLEHKAa B
COOTBETCTBUU CO IIKAJION OLEHKU PE3YJIbTATOB OCBOCHUSI JUCIUIUINHBI.

Pe3yabTar 00y4yeHusi cuuraercsi cGOPMHPOBAHHBIM (IOBBIINIEHHBbIN YPOBEHBb), €CIIH
TEOPETUYECKOE COJIEp’KaHUE Kypca OCBOEHO IOJHOCTHIO; MPU YCTHBIX COOECETOBaHUSIX CTYIEHT
UCUEPIIbIBAOILE, I1OCIEI0BATEIbHO, YETKO U JIOTMYECKM CTPOMHO M3J1araeT ydyeOHbIH Marepua,
CBOOOJTHO CHpaBIsieTCs C 3ajadaMH, BONPOCAMH W JPYIMMH BUIAMH 3aJaHH, TpPeOYIOIMX
IIPUMEHEHNs 3HAaHUM, UCIOJB3YET B OTBETE JOIOJHUTENBHBI MaTepuall; BCE IPELyCMOTPEHHBIE
paboueil y4yeOHON mporpaMMoil 3afaHMsl BBINOJIHEHBI B COOTBETCTBUM C YCTaHOBJICHHBIMU
TpeOOBaHUSAMH, CTYIEHT CHOCOOCH aHAJIM3UPOBaTh IOJYyYEHHbIE PpEe3ylbTaThl; MPOSBISIET
CaMOCTOSITENIbHOCTh IIPU BBIITOJIHEHNH 3a/1aHUH, KaYECTBO MX BBIIIOJIHEHUS OL[EHEHO YUCIIOM OaJljIoB
or 86 1o 100, 4TO COOTBETCTBYET IMOBBIIIEHHOMY YPOBHIO C(OPMHPOBAHHOCTH pE3YJIbTATOB
00y4eHwusI.

Pesynbrar o00y4eHuss cuyuTaercs Cc(POPMHPOBAHHBIM (IOPOrOBBIH YPOBEHB), €CIU
TEOPETUYECKOE COJIEp’)KaHUE Kypca OCBOEHO IOJHOCTHIO; MPHU YCTHBIX COOECETOBaHUSX CTYIEHT
MOCJIEI0BATEIbHO, YE€TKO M JIOTUYECKM CTPOWHO u3jaraeT y4eOHbIH MaTepuai; CHpaBiseTcs C
3a/layaMM, BOIpOCAaMU M JPYIMMHM BHJaMU 3aJaHuil, TpeOyroIMX NIpPUMEHEHHUs 3HaHUN; BCe
IpeIyCMOTpEHHbIe pabodell ydeOHOM mporpaMMoil 3aJaHMs BBIIOJHEHBI B COOTBETCTBHM C
YCTaHOBJIECHHBIMU TPEOOBAHUSMM, CTYACHT CIOCOOEH aHaJIM3UPOBATh IOJYYEHHBIE PE3YyJIbTaThl;
IIPOSIBIISIET CaMOCTOSITENIBHOCTh IPU BBINOJHEHUM 3aJaHHM, KaueCTBO HMX BBIIIOJIHEHUS OLICHEHO
yucioM 6amnoB or 61 1o 85,9, 4TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHPOBAHHOCTHU
pe3ysIbTaToOB OOyUEHHUS.

PesyabraT 00yueHusi cuMTaercsi Hec(pOPMUPOBAHHBIM, €CIM CTYIEHT NPU BBHINOIHEHUU
3aJaHUil HE JEMOHCTPUPYET 3HaHMU y4yeOHOro MaTepuana, JOMYCKaeT OMIMOKH, HEYBEpEHHO, C
OOJBIIMMU 3aTPYJHEHUSIMU BBINOJIHIET 3a/laHds, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHUH,
Ka4eCTBO BBINIOJHEHHBIX 33JaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM TPeOOBAHMAM, KAueCTBO HX
BBITIOJTHEHUS! OLIEHEHO YHCIIOM 0aiioB HUKE 61, 4TO COOTBETCTBYET JOMIOPOIOBOMY YPOBHIO.

6.2 Meroanueckne yKa3aHusi I O0y4YAIOIIMXCS IO OCBOCHHMIO JMCUMILIMHBI HA
3aHATHAX JEKIIHOHHOTO THIIA

JIeKMOHHBIN Kypc MNpeArnojaraeT CUCTEMATHU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MaHa. B Xoje JNeKIMOHHBIX 3aHATHI pacKpbIBaloTCs 0a30BbIe BOIMPOCHI B paMKax
KaXI0i TeMbl JUCUUIUIMHBL. O003HAYaI0TCsl KIIIOUEBbIE aCMEKThl TEM, a TaKXKe JENAIOTCS aKIEHTHI
Ha HauOoJyiee CIIOKHBIE M BaXKHbIE IIOJOXKEHHUS M3y4aeMoro marepuana. Marepuansl JEKIHH
SBJISIIOTCSL  OMOPHOW OCHOBOW Uil TOATOTOBKH OOYYalOIUXCS K TPAKTUYECKUM 3aHATHAM /
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nabopaTOpHBIM paboTaM W BBIIOJTHEHUS 3alaHUM  CAaMOCTOSITEIILHOM paldOThl, a Takke K
MEPOMPHUITHIIM TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTAIIMH 110 TUCITUTUIHHE.

B xoJ1e NeKIIMOHHBIX 3aHATUN PEKOMEH]IyeTCsl BECTH KOHCIIEKTUPOBaHUE y4eOHOro MaTepuaia.
Bo3MoxHO BeieHNEe KOHCIIEKTA JICKIIUH B BUAC MHTEIUICKT-KapT.

6.3 Meroauyeckue YKa3aHUf JIsi OOYYAKOIIMXCH IO OCBOEHMIO JUCUMIUIMHBI Ha
3aHAITHSIX CEMUHAPCKOTO THIA

[TpakTryeckue (CeMHHApPCKUE) 3aHATHUS MPEICTABISIOT CO0O0M IeTanu3aluio JEKIHOHHOTO
TEOPETUIECKOI0 MaTepualia, MPOBOJISTCS B IEIISAX 3aKPEIUICHHs Kypca U OXBaThIBAIOT BCE OCHOBHBIC
pa3nenbl. OcHOBHOIl (GopMOIl TpOBEJACHHS CEMHHAPOB M MPAKTHUYECKUX 3aHATUN SABISETCS
obcyxaenue Hanboiee MPOOIIEMHBIX U CIIOKHBIX BOIIPOCOB IO OTACIHHBIM TEMaM, a TAK)Ke PEIICHUE
3aJa4 U pa3doop MPUMEPOB U CUTYAIUil B ayAUTOPHBIX YCIOBUSX.

[TpakTHdeckue (CEMHUHAPCKHE) 3aHATHS 00yUAIONTUXCSI 00ECTICYNBAIOT:
- MIPOBEPKY U YTOUHEHHE 3HAHUM, TOyYEHHBIX Ha JICKIUAX;
- MOJIyYeHUE YMEHHI M HAaBBIKOB COCTABIICHUS JOKJIAI0OB U COOOIICHUH, OOCYKICHHS
BOIPOCOB 10 Y4eOHOMY MaTepHany JUCIUILINHBI,
- MOJBE/ICHUE UTOrOB 3aHATHI MO PEUTUHIOBOM CUCTEME, COIJIACHO TEXHOJOTMYECKOW KapTe
JTUCIUTUIAHBI.

6.4 MeToauueckue yKa3aHusl 10 MOAT0TOBKE K KOHTPOJIbHBIM MEPONPUSATHIM

Texymuii KOHTPOJIb OCYIIECTBISETCS B BHJIE YCTHBIX, TECTOBBIX OIPOCOB IO TEOPHH,
TeCTUpoBaHus. [IpH MOATOTOBKE K OMPOCY CTYAEHTHI TOJKHBI OCBOUTH TCOPETUUYCCKUN MaTepual 1Mo
TeMaM, BBIHOCHMBIM Ha 3TOT OIpPOC.

[Ipr MOATrOTOBKE K ayIWTOPHOH KOHTPOJBHOW paboTe CTyAEHTaM HEOOXOAMMO IMOBTOPUTH
MaTepuai JeKIUOHHBIX U MPAKTUYECKUX 3aHATUN MO0 OTMEYEHHBIM MIPETOAABaTEIsIM TEMaM.

6.5 Memoouueckue ykazanus 051 CAMOCMOSMENLbHOU padomvl

obyuarowuxcs

CamocrosiTenbHass pabota - IUIaHUpyeMas ydeOHas, ydeOHO-HCCIeoBaTeNbCKas, HAy4YHO-
UCCIIeIOBAaTeNbCKas padoTa CTYJAEHTOB, BBINOIHSIEMAass BO BHEAYAUTOPHOE (ayAUTOPHOE) BpeMs IO
3aJJaHAI0 U TIPU METOJIUYECKOM PYKOBOJCTBE IpENoaBareis, HO 0e3 ero HernocpeICTBEHHOTO
yuactusi (IMIpH YaCTUYHOM HEMOCPEICTBEHHOM YYAacTUU TMPEINoJaBaTess, OCTaBISIONIEM BEIYIIYIO
POJIb B KOHTpOJIE 32 pabOTON CTYJEHTOB U MarCTPaHTOB).

CamocTtosaTenpHas paboTa CTYIGHTOB B BYy3€ SIBIISIETCS BRXKHBIM BHJIOM HX YUeOHON M HAydHOMU
nesTelbHOCTH. CaMOoCTOsTeNIbHAs padoTa UTPaeT 3HAYUTEILHYIO POJIb B PSHTHHTOBOW TEXHOJOTHUHU
oOyudenus. B cBsi3u ¢ 3TuM, 0OydeHHe B By3e BKJIIOYAeT B ceOsl JIBe, MPAKTUYECKH OJUHAKOBBIC IO
00beMy W B3aMMOBIIMSHHUIO YacTH - Iporecca oOydeHHss W mporecca camooOydenus. [lostomy
camocTosTeNnbHas padoTa JoMkHa cTaTh 23QGEKTUBHOI U LIeJeHaNpaBIeHHON paboTO# CTYyIEHTOB.

Dopmbl camocmosmenvHou pabomul 6aKanaBpoB pazHo0Opa3Hbl. OHM BKIIOYAIOT B CE05:

- u3ydeHue ydeOHOW, HayyHOW W  METOJMWYECKOM  IUTepaTyphl, MaTepHUajoB
MEPHOANYCCKUX U3JIAaHUHN C TIPUBIICYCHUEM JJICKTPOHHBIX CPEJICTB O(UIIUATBHON, CTATHCTHICCKOM,
MEePUOANYECKON U HaydHOU HH(OpMAIIHH;

B npomecce wu3ydeHUs OUCHUIUIUHBI OCHOBHLIMU BUOAMU CAMOCMOAMENbHOU paAbOmbl
SIBIISTFOTCSL:

- MOATOTOBKA K ayIUTOPHBIM 3aHATHAM (JEKIUSAM U TMPAKTUYECKUM 3aHSATHUSIM )

- caMoCTosITelIbHAs paboTa HaJ OTACIBHBIMH TEMaMH YYeOHOW JIUCIMIUIAHBI B

COOTBETCTBUH C YU€OHO-TEMAaTUUYECKUM ILJIAHOM;

- MOJITOTOBKA JIOKJIA/IOB;

- BBITIOJTHEHUE KOHTPOJIBHOU PabOTHl 00YUAIONTUMUCS 3209HON  (OPMBI

- MOJITOTOBKA K 3a4€THOMY MEPOIPHSITHIO.

Iloocomoeka 0oknadoe 1O BBIOPAaHHOW TeMaTHKe IMpeAroiaraeT Mnoadop HeoOXO0AUMOro
Marepuala U ero aHajH3, ONpe/eNIeHUe ero akTyaJbHOCTH U JJOCTATOYHOCTH, (DOpMUpPOBaHHE TIIaHA
JOKJIa[a, TAaKUM 00pazoM, 4ToObI TeMa Oblla TOJTHOCTRIO pacKphiTa. M3noskeHne Matepuana JOKHO
OBITh CBSI3HBIM, IIOCJIENOBATENbHBIM, JOKa3aTeJbHbIM. CHocod W3JI0KEeHHs MaTepuaia s
BBICTYIUICHHUS JOJDKEH HOCUTh KOHCICKTHBHBIA WIIM TE3UCHBIA XapakTtep. lloaroroBneHHas B
PowerPoint mpe3eHTaIus 10KHA HILTFOCTPHPOBATH JOKJIaI U ObITh YAOOHOM JIUIsl BOCTIPUSTHSL.
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CamocTosATeNbHOE BBITIONIHEHUE MeCmo8blX 3a0aHuii TIO BCEM pas3ieiaM JUCIUTUTHHEI
chopmupoBansl B hoH e o1ieHOYHbIX cpeacTB (POC).

JlaHHBIE TECTHI MOT'YT UCTIOJIH30BATHCS:

- OakanaBpaMu MPH MOATOTOBKE K 3aU€Ty C OIIEHKON B JOpME CaMONPOBEPKH 3HAHUIA;

- MperoiaBaTeNisiMi  JIIl TPOBEPKH 3HAHUH B KadecTBE (OPMBI MTPOMEKYTOUHOTO
KOHTPOJIS
Ha NMPAKTHYECKUX 3aHATHSAX;

TecroBble 3amaHWsl pacCYMTaHbl Ha CaMOCTOSTENBHYIO paboTy ©0e3 HCIOJIb30BaHHA
BCIIOMOTATEIbHBIX MaTepralioB. TO €CTh IPU WX BBIOJHEHUH HE CIIEIYET MOJIb30BaThCs y4eOHOU U
JPYTHUMH BHJIAMU JINTEPATYPHI.

Jlnisi BBITIOJTHEHUsSI TECTOBOTO 3allaHMsl, TPEXKIE BCEro, CJIeIyeT BHHUMATEIBHO IPOYUTATH
nocTaBieHHbIH Bompoc. Ilociae o3HaKOMIIEHHS C BOIPOCOM CIEAyeT HPUCTYNATh K HMPOYTEHHIO
npejiaraeéMbIX BapHaHTOB OTBeTa. HeoOXOoauMo mpoduTaTh BCE BapUaHTHl U B KadyeCTBE OTBETA
cienyer BeIOpaTh wHACKC (IupoBoe 0003HAUYCHNUE), COOTBETCTBYIONIHMIA MPABUIIBHOMY OTBETY.

Ha BeimonHenue TecTa OTBOAUTCSA orpaHuueHHoe Bpems. OHO MOXKET BapbUPOBATHCA B
3aBHCUMOCTH OT YPOBHSI TECTHPYEMBIX, CIOXXHOCTH M oObema Tecta. Kak mpaBmiio, Bpewms
BBINOJIHEHHS TECTOBOTO 3aJ[aHMsI OTpeiessieTcs: U3 pacuera 45-60 CeKyH Ha OJ1H BOIIPOC.

ConeprkaHue TECTOB IO AUCHUIUIMHE OPHEHTHPOBAHO HA MOJATOTOBKY 0aKaJaBpOB 10 OCHOBHBIM
BOIPOCaM Kypca. YPOBEHb BBIMIOJHEHHUS TECTa IO3BOJSET MpPENoAaBaTesiM CyIUTh O XOJe
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB B MEKCECCHOHHBIN NEPHOA U O CTETNEHW MX MOJATOTOBKH K
JK3aMEHY.

7.@0HA OUEHOYHBIX CPEeICTB JUIA TNPOBEJEHHs TNMPOMEKYTOUHOH  aTTecTaluu
00yyaruuxcs 1mo

TUCIUIIMHE MpeAcTaB/IeHbl B «DOH/Ie 0IeHOYHBIX CPEICTB MO JUCIHTIJINHE)

7.1. Hepeuenb KOMI’leMEHl(MIZ C yKazanuem ymanoe ux ([)Opmupoeanwl 6 npouyecce océoenun

oopa-
306amMeEIbHOUL NPOCPAMMbL
@opMHpyeMble KOMIIETEHIIUN Bun u popma koHTpOIIS

OIIK-1 - cnocoGeH mpUMEeHSTh IIpoMe:KyTOYHBIA KOHTPOJIb: 33JaHHS B TECTOBOM
€CTECTBEHHOHAYYHBIE U (dbopme Kk 3aueTy
00I11enHKEHEPHbIE 3HaHUS, METOIbI Texkymuii KOHTPOJIb: OIIPOC, TEKYILEE TECTUPOBAHUE,
MaTEMaTH4YeCKOro aHan3a u 3acCIIylIMBaHUE JOKJIAJ0B M IPE3CHTALMM, 3alluTa)
MOJICIUPOBAHMS B TPO(pECCUOHANBbHONW  [TabopaTOpHBIX padoT
NIEeATEITLHOCTH

7.2 Meroanyeckue MaTepHaJbl, ONpeAesIONMe NPOLHEAYPbl OLCHUBAHHMSA 3HAHWIA,
YMEHHUii, HABBIKOB U (WJIM) ONbITA JEeATEJbHOCTH, XapaAKTEPHU3YIOIIHMX 3TANbl ()OPMUPOBAHUSA
KOMITeTeHI U

Jlns mpoBepKu Xo0/1a M KadecTBa yCBOEHHUs Y4eOHOro marepualia, CTUMYJIHMPOBAHUS ydeOHOM
paboThl 00yYalOMIUX U COBEPUICHCTBOBAHMS METOAMKH IPENoJaBaHUs PEKOMEHIYETCsl MPOBOJIUTh
TEeKyIIMA KOHTPOJIb Ha BCEX BUJAX Y4YEOHBIX 3aHSATUH MyTeM BBIOOPOYHOIO WK (POHTAIBHOIO
ormpoca.

Ha npaktuyeckux 3aHSTUAX PEKOMEHAYETCS MPUMEHSATh pa3audHble (OPMBI M METOJBI
KOHTPOJIS: YCTHBIN OIpOC, (GPOHTAIBHBIN KOHTPOJIb KaK TEOPETUYECKHX 3HAHUH IyTE€M NPOBEJCHUS
cobeceJOBaHUM, TaK M YMEHHH, M HaBBIKOB IIyTeM HAONIOJEHHUS 3a BBIOJHEHHEM 3a/1aHUi
CaMOCTOSITENIbHOM pabOTHI.

Texkymuii ¥ TOPOMEXYTOUHBIM KOHTPOJb IO H3Y4aeMOM JAMCLHUIIIMHE OCYILIECTBIISETCA
IpenojaBaTeNsiMi COTJIaCHO KadenpallbHON cucTeMe PEHTHHIOBOM OLIEHKH KauecTBa OCBOCHUS
JUCLUIUIAHBI.

VYeruoiit onpoc (YO) Mo3BOJISIET OIEHUTH 3HAHUSA M KPYro30p CTY/ICHTa, YMEHHE JIOTUYECKH
IIOCTPOUTH OTBET, BJIAJEHUE MOHOJIOTMUYECKON pedYbl0 M MHBIE KOMMYHHUKAaTHUBHBIE HaBbIKH. YO
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oOnanaer OONBIIMMH BO3MOKHOCTSIMM BOCIIMTATEIBHOIO BO3JEHCTBUS MpernojaBaTels, T.K. MPHU
HETOCPECTBEHHOM KOHTAKTE CO3/1al0TCs YCIOBUS ISl €ro He(hopManbHOTO OOLIECHHS CO CTYICHTOM.
BocnurarensHas Gpynkuus YO uMeeT psl BaXXKHBIX aClIeKTOB: HPABCTBEHHBIN, TUCIUIUIMHUPYIOIUN
(cucremaTn3anus MaTepuaia IpU OTBETE), NUAAKTUUYECKUI (JIydllee 3allOMMHAHME Marepuaia Ipu
WHTEJUICKTYaJIbHOW KOHIIEHTpAIlMH), SMOIMOHAIBHBIA U np. OOy4varomias ¢yHkius YO cCOCTOUT B
BBISIBJICHUHU JI€TAJICH, KOTOPBIE MO0 KaKUM-TO MPUYMHAM OKA3aJIMCh HEIOCTATOUYHO OCMBICICHHBIMU B
X0Jle y4eOHBIX 3aHATUH W HpHU MOATrOTOBKE K 3auéry. YO o0nagaer Takke MOTHUBUPYIOLICH
¢dyHKUIMel: TpaBUIBHO OPraHM30BAaHHOE COOECEOBAHME, MOXET CTUMYJIHpPOBATh Y4EeOHYIO
JeSITeNIbHOCTD CTY/IEHTA, €r0 y4acTue B HayyHOU padoTe.

KouTpoJs 3Hanmii ocyuiecTB/sieTcs M0 CJAeAYIONUM HANIPABJICHUSIM:

Bxoonoti konmpons snanuii cmyoenma

I{enb KOHTPOJIS: BBISIBUTH HanOoJIee Cl1ad0 MOATOTOBIEHHBIX CTYIEHTOB.

PekoMenpanuu: CTyJaeHTaM BBbIIaTh TEMbI, KOTOpble HEOOXOOUMO MM NpopadoTaTh Ui
JATBHEHIIIETO YCIEIIHOTO U3YYEHUs JUCIUTIIIUHBL.

Texywuii KOHMPOIbL 3HAHUL CMYOeHma

Tekymnii KOHTPOJb 3HAHUM CTYJEHTAa OCYIIECTBISETCS IO BOMNPOCAM, COCTABJICHHBIM
mpenoaaBaTesieM Mo MPOLISAIINM TEMaM.

Llenb KOHTpOJIS: MPOBEPKA YCBOCHHS PACCMOTPEHHBIX TeM CTylaeHToM. [lpu Tekymem
KOHTPOJIE YCIEBAEMOCTHU aKIICHT JeJaeTcs Ha YCTaHOBIECHUU MOJPOOHOM, peallbHON KapTHHBI
CTYJICHUECKHUX JIOCTUKEHUHN U YCIICIIHOCTHA YCBOCHHUS MU y4e€OHOUM MPOrpaMMbl Ha TaHHBIA MOMEHT
BpPEMEHH.

[TpomexyTouHasi arrecTalusi OCYLIECTBISETCS B KOHLE CEMECTpa M 3aBEpIIaeT H3Yy4YEHHE
muciumivHa. [1o100HbBIM KOHTPOb MOMOTaeT OLEHUTh Oosee KPYyHMHbIe COBOKYIHOCTH 3HAHUN U
YMCHHI, B HEKOTOPBIX CIIydasx - Jake (QOpMHUpOBaHUE OMPEICIICHHBIX MpodeccrnoHAIBHBIX
KOMIIETCHIINH.

IIkana oueHUBaHUSA TECTOB

(3a mpaBUJILHBIN OTBET faetcs 1 Gamr)

«HezageT» - 60% u MeHee «3aueT» - 61-100%

7.2.1 MeToauueckne peKOMEHIAINHU N0 MPOBEIEHUI0 3a4eTa/IK3aMeHa

1. Heab npoBenenus

OCHOBHOI TIETTBIO MTPOBEACHNUS 3aUeTa/dK3aMEHa SIBIISICTCS OTIPEIEICHUE CTETIeHN TOCTHKECHUS
neneil mo yuyeOHOH nucuuIumHe uian ee paszzaenaM. OcCyIIecTBIseTCs 3TO MPOBEPKON M OLIEHKOH
YPOBHSI TEOPETUYECKHX 3HAHW, TOITYYEHHBIX CTYJCHTaMH, YMEHHS MPUMEHSTh WX K PEIICHHIO
NPaKTUYEeCKUX 3a/lad, CTENEHHM OBJAJEHUS CTyJIEHTaMU KOMIIETEHIUH B oObeMe TpeOOoBaHMI
paboueii mporpamMMbl MO0 JUCHUIUIMHE, & TAKXKEe WX YMEHHE CaMOCTOSTENIEHO padoTaTh ¢ y4eOHOH
JIUTEPATYPOH.

2. ®dopMa npoBeAeHUst

DopMoil MPOMEXYTOUHOH aTTecTalli MO JAHHOW JAWCUUIUIMHE B COOTBETCTBHM C Y4EOHBIM
rpadukoM sBIISE€TCS 3a4eT/3K3aMeEH.

3. Mertoa npoBeaeHust

3aueT/3K3aMeH MPOBOAUTCA O Ouieram b0 0e3 OUIIETOB MO MEPEYHIO BOMPOCOB.

3ayer/sK3aMeH JIOMYCKAeTCcsl MPOBOAUTh C TMOMOIIBI0 TEXHHUYECKUX CPEACTB KOHTPOJSA
(KOMIIBIOTEPHOE TECTUPOBAHME), a TaK)Ke METOJOM HWHIWBUAYAILHOTO COOECeIOBaHUs, B XOJE
KOTOPOTo MperojaBaTesb BEIET CO CTYACHTOM OOCYXJEHHEe OJHOW MpoOJieMbl WM BOIpOca
W3y4EeHHON AUCHUIUIMHBI (YacTu aucuuriuasbl). [lpm coOecemoBaHWM TOMyCKAaeTCs BEIECHHE
JUCKYCCHH, apryMEHTHPOBAaHHOE OTCTaWBaHUE CBoero pemieHus (MHeHus). IIpu HeoOXoaumoctu
MOTYT paCCMaTPHBATHCS JTOTIOJTHUTEIBHBIC BOTIPOCH U TIPOOIIEMBI, PEIIAThCS 331a49H U IPUMEDPHI.

4. KpuTepuu A0MYCKa CTYIEHTOB K 3a4eTy/3K3aMeHy

B cooTBercTBHMU € TpeOOBAaHUSMHU PYKOBOIAIIMNX JOKYMEHTOB W coriiacHO IlojoxeHnto o
TEKyIIEM KOHTPOJIE 3HAaHUM M MPOMEKYTOUYHOM aTTeCTAallMM CTYJCHTOB HMHCTUTYTa, K
3a4eTy/3K3aMeHY JIOIYCKaOTCs CTYEHTHI, BBINIOJIHUBIINE BCE TPEOOBaHUS yu4eOHOM porpaMmBl.
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5. OpraHu3anuoHHbIe MEPONPHUATHS

5.1. HasnaueHue npenojaBaress, IPUHUMAIOIIETO 3a4eT/3K3aMeH

3ayer/sK3aMEH NPUHUMAETCS JIMLAMH, KOTOpble YMTAIM JICKIUH 0 JAHHOW JUCLHUIUIMHE.
Pemennem 3aBenyromero kadeapoil OnpenenstoTcs MOMOIIHUKA OCHOBHOMY 3K3aMEHATOpy U3
yyciaa IpenojaBaTeiei, BeIylMX B JaHHOW IpyIIe NPaKTUYEeCKUE 3aHATUSA, a €ClIU JIEKLHUH 10
paszienaM y4eOHOM IUCHMIUIMHBI YUTAJIUCh HECKOJIBKUMH MPENOJaBaTeNsIMH, TO OIPENEeNsIeTCs
COCTaB KOMUCCHH IS IIpUeMa 3a4eTa/sK3aMeHa.

5.2. Konkperusanusi ycioOBUH, MNpPH KOTOPHIX CTYACHTBI OCBOOOXMAIOTCS OT CHAYH
3a4yeTa/sK3aMeHa (OCHOBA - pe3yJbTaThl PEMTUHIOBOM OLIEHKH TEKYIIETO0 KOHTPOJISA).

[To mpencraBieHHIO IMpeNoaaBaTeNs, BEAYIIEr0 3aHATHA B y4eOHOW TpyIie, 3aBelyrOIIuil
Kaeapoil MOXKET OCBOOOAMTH OT CJAauM 3adyera/’K3aMeHa CTYACHTOB, MOKa3aBIIMX OTIUYHBIE U
XOpOILIME 3HAHUS 110 Pe3yIbTaTaM PEUTUHIOBON OLIEHKU TEKYLIEr0 KOHTPOJIS.

KosinuecTBO 01HOBpeMeHHO HAXOAAIIUXCS IK3aMEeHYOIIHMXCS B ayaiuTopun. B aynutopun,
I7le IPUHUMAETCS 3a4yeT/3K3aMEH, MOXET OJHOBPEMEHHO HaXOJUThCS CTYJEHTOB M3 pacuera He
Ooslee mATM Ha OJHOTO mpemnogaBaTens. B ciydae mpoBeneHHs 3adera/sK3aMeHa C IIOMOIIBIO
TEXHUYECKHUX CpPEICTB KOHTPOJIA B AyAUTOPUM [JOIYCKAeTCs KOJIMYECTBO CTYAEHTOB, pPaBHOE
KOJIMYECTBY KOMIIBIOTEPOB B Ay IUTOPHH.

Bpemsi, oTBeJleHHOe Ha IOATOTOBKY OTBEeTa MO OWJIETy, HE JOJDKHO IPEBBINIATh: IS
3ayeTa/sK3aMeHa B MUCbMEHHOW (Gopme- 20 MUHYT, Ui KOMIIBIOTEPHOTO TECTHPOBAHUS - TI0 2 MHUH
Ha Borpoc. ITo ucreyeHuio JaHHOro BpeMEHH Iocie NoaydeHus Ouiera (Bolpoca) CTyIEHT J0JKEeH
OBITH TOTOB K OTBETY.

Oprannsanus NpakKTHYeCKOH YacTH 3a4eTa/sk3amMena. [IpakTudeckas yactb opraHusyercs
Tak, 4YTOOBl OOecmeyuMBaliaCh BO3MOXKHOCTH IPOBEPUTH YMEHHE CTYJICHTOB IPHUMEHATH
TEOPETUYECKHUE 3HAHUS MPU PELICHUH NPAKTUUYECKUX 3a1aHuil. OHa MPOBOAMUTCS IIyTEM ITOCTAaHOBKHU
HK3aMEHYIOUIMMCS OTAEIBHBIX 3a7a4, YIPaKHEHUH, 3a/laHul, TPEOYIOIMX NPAaKTUYECKUX TEHCTBUI
10 PELICHUIO 3aiaHni. KaX /bl CTYZICHT BBINIOJHAET 3aJaHUE CAMOCTOSTENBHO ITyTEM ITPOU3BOJICTBA
pacyeroB, pelieHHs 3ahay, paboThl ¢ JOKyMEHTaMu M Jp. [Ipu BBINONHEHHWH 3aJaHUNl CTYAEHT
OTBEYAET HA JONOJHUTEIbHBIE BOIPOCHI, KOTOPBIE MOYKET CTABUTH IK3aMEHATOP.

JelicTBuS npenojaBaTe/isi Ha 3aUeTe/IK3aMeHe.

CryneHTy Ha 5K3aMeHe pa3peniaercsi OpaTb oJJuH OUIIET.

Bo BpeMs ucnbITaHUS POMEKYTOUHOM aTTECTAIMM I MOJATOTOBKM K OTBETY CTYAEHTHI HE
MOTYT MOJb30BaTbCs pabOYUMHM MpOrpaMMaMH Y4eOHBIX JAUCIHMIUIMH, a TaKXke HeO0OXOIMMbIM
HOPMAaTHUBHBIMH JOKYMEHTaMHU.

Hcnonp30BaHnEe MaTepUalioB, HE MPEYCMOTPEHHBIX YKAa3aHHBIM IEPEYHEM, a TAK)Ke IOIBbITKA
OOLIEHMS ¢ APYTUMH CTYAE€HTAaMU WJIM UHBIMU JIUIIAMH, B TOM YHCJIE C IPUMEHEHUEM AJIEKTPOHHBIX
CPEICTB CBS3M, HECAHKI[MOHWPOBAHHBIE NPENOAABATEIEM INEPEMEUICHUE TI0 ayAUTOPUHM M T.II. HE
pa3peraercs 1 ABISIOTCSA OCHOBAHUEM IS YAAICHUS CTYIEHTA U3 ayIUTOPHUHU.

3ajaua mpenojaBaTeNs Ha 3auyeTe/SK3aMEHE 3aKIIYaeTcsi B TOM, YTOOBl BHUMATEIbHO
3aCIIyllaTh CTYIEHTA, MPEIOCTABUTh €MY BO3MOYKHOCTh IOJHOCTBIO M3JI0KUTH OTBET. 3aCiIyIIMBas
OTBET M AaHAJIU3HUPYs] METOAbl PEIICHUH MNPAKTUYECKUX 3aJaHMM, IpenojaBaTellb IOCTOSHHO
OIICHUBAET, HACKOJIBKO ITOJIHO, CHCTEMHO M OCMBICIEHHO OCYILECTBIISIETCS OTBET, PEIIAeTCs
IIPAKTHYECKOE 3aJJaHHE.

CunTaercst 6€CTaKTHOCTBIO IIPEPHIBATH OTBET CTYACHTA, IMPEXKACBPEMEHHO JaBaTh OLEHKY €ro
OTBETAM U JACUCTBUSIM.

B Tex cnydasx, korga oTBETHl Ha BOINPOCH! WIIM MPAKTHYECKUE AEUCTBUS OBLIM HEJOCTaTOYHO
MOJHBIMU WJIM JOMYIIEHBl OIIMOKH, MpenojaBareib IOCIe OTBETOB CTYJCHTOM Ha BCE BOINPOCHI
3a/1aeT JIONOJIHUTENIBHBIE BOIPOCHl C I€JIBK0 YTOYHEHHS YPOBHS OCBOCHMS JUCLUIIJIMHBI.
Copneprxanne MHIMBHYyaJbHBIX BOINPOCOB HE JOJDKHO BBIXOJMUTH 33 PaMKU paboyeil Mmporpammsl.
Ecnu cryneHT 3aTtpynHsAeTcs cpa3y OTBETUTh Ha JOMOJHUTENBHBIA BOIPOC, OH JOJDKEH CIPOCUTH
pa3peleHus IpeJoCTaBUTh EMY BpeMs Ha MOATrOTOBKY U MOCJIE MOArOTOBKY OTBEYAET HA HETO.

7.2.2 lllkaja 1 KpUTEpHUHU OLICHUBAHNS HA 3a4eTe
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Kpurtepun Onenka
«32YTEHO» «HE 3aYTEHO0»
O0BeM
TBepabie 3HaHUSA B 00beMe OCHOBHBIX |HeT TBepabIX 3HaHU B 00beMe
BOIIPOCOB, B OCHOBHOM TIPAaBHIILHBIC  |OCHOBHBIX BOIIPOCOB, OCBOCHBI HE
pelieHus MPaKTUYECKUX 3a/IaHHH, BCE KOMITETEHIIMHI
OCBOCHBI BCE KOMIIETCHI[UH
CHUCTEMHOCTD OTBETHI Ha BOIPOCHI B IIpeieax Het oTBETOB Ha BOIPOCHI
y4eOHOT0 MaTepuala, BBIHECEHHOTO HalyueOHOro Marepuana,
KOHTPOJIb. BBIHECEHHOT'O HA KOHTPOJIb.
OCMBICTIEHHOCTD JlomyckaeT He3HAYuTeNbHbIC OIMOKK |JloImycKaeT 3HAYUTEIIbHBIC OIIMOKU
[IPY OTBETaX U MPAKTHUECKUX [IPY OTBETaX U MPAKTHUECKUX
ENCTBUAX. ENUCTBUAX.
YPOBEHBb OCBOEHUS OcBanBaeMble KOMIIETEHIINHT OcBanBaeMble KOMIIETEHIIMN HE
KOMITETEHITUH c(hopMHUPOBAHBI (hbopMUpOBaHBI

7.3 Onucanue mokasarejieil U KpuTepHeB OLEHUBAHMSA KOMIIETEHUMH Ha Pa3MYHbIX
Tanax
UX (pOpMHPOBaHUS, ONIMCAHUE IKAJ OLlCHNBAHUSA

7.3.1. lIaTudanbHas MIKAJIA VIS TEKylero KOHTPOJIsl, VISl POMEKYTOTHOI0 KOHTPOJISA
B (popMe 3K3aMeHa, 3a4eTa ¢ OLeHKOM.

Kpurepun onieHuBaHus YCTHOTO 0TBETA HA KOHTPOJIbHbIE BONMPOCHI.

«5» (omauuno) - HaH TOJHBIA, PAa3BEPHYTHIH OTBET Ha MOCTaBJIEHHBIM BONIPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUN 00 00BEKTEe, JOKAa3aTeNbHO PACKPBHITHl OCHOBHBIE IMOJOXKEHHS
TEMbl; B OTBETE€ IMIPOCIEKHUBAECTCS UYeTKas CTPYKTypa, JIOrMYecKas I0CJIe0BaTeIbHOCTb,
OTpaXkalllas CYIIHOCTh pPACKPHIBAEMBIX TMOHSATUH, Teopul, sABIeHUU. 3HaHUE 00 oOBEKTe
JEMOHCTpHUpYyeTcsd Ha (OHE MOHUMAaHMSI €ro B CHUCTEME JaHHOW HAyKM U MEXIUCUUIUITMHAPHBIX
cBszeil. OTBET U3JI0XKEH JIUTEPATYPHBIM S3BIKOM B TEPMUHAX HAYKH, MOKa3aHa CIIOCOOHOCTH OBICTPO
pearupoBarh Ha yTOUHSIOIIME BOIIPOCHI;

«4» (xopowo) - NaH TONHBINA, Pa3BEPHYTHIM OTBET Ha IMOCTABIEHHBIM BOMPOC, MOKA3aHO
YMEHHE BBIJCINUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIEC MPU3HAKU, TPUUNHHO-CIIEACTBEHHbIE CBS3H.
OTBEeT YETKO CTPYKTYPUPOBaH, JIOTMYEH, M3J0KE€H B TEpMUHAX Hayku. OJHAKO OMYIIECHbI
HE3HAYUTENbHbIE OUIMOKM WJIM HEIOYEThl, UCIPABICHHBIE CTYIEHTOM C MOMOUIbIO «HABOISALINX)
BOIIPOCOB;

«3» (yoosremseopumenvHo) - 1aH HETIOIHBIN OTBET, JIOTHKA U TIOCIE0BATEIILHOCTD H3JI0KEHUS
UMEIOT CYIIECTBEHHblE HapylleHus. JlomylieHbl IpyOble OIIMOKH NpU OINpeNeeHUH CYIIHOCTU
pacKpbIBa€MbIX TOHATHW, TEOpWW, SBICHWUW, BCJICACTBHE HEMOHUMAHUA CTYICHTOM UX
CYILECTBEHHBIX U HECYHIECTBEHHBIX IIPU3HAKOB U CBA3€il. B 0TBETE OTCYTCTBYIOT BBIBOJIBI. Y MEHUE
PacCKpBITh KOHKPETHBIE TPOSIBICHHUS OOOOIIEHHBIX 3HAHWK HE TOKa3aHo. PedeBoe odopmiieHne
TpeOyeT MonpaBoK, KOPPEKLIUH;

«2» (HeyOoosnemeopumenvho) - CTYIAEHT IEMOHCTPHUPYET HE3HaHUWE TEOPETUYECKUX OCHOB
MpeAMeTa, HE yMEeT JejaTh apryMEHTHUPOBAHHBIE BBIBOJABI M MPUBOJUTH MPUMEPHI, MOKA3bIBAET
cnaboe BIaJeHHE MOHOJOTMYECKOM peublo, HE BIaJE€eT TEPMUHOJIOTHEH, MPOSBISET OTCYTCTBUE
JIOTUYHOCTH U TIOCJIEIOBATEILHOCTA H3JI0XKEHHS, JAeNaeT OMMUOKHU, KOTOPhIE HE MOXKET HCIPaBUTh,
Jake P KOPPEKIMH MPernoaBaTesieM, OTKa3bIBaeTCs OTBEYATh HA 3aHATHH.

Kpumepuu OUYEHKU 6bINOJIHERHUA NPAKMUYECKUX 3A0aHUI:
«5» (oTIMYHO). BBIMONTHEHBI BCe 3aJaHUs MPAKTHUECKUX PAa0OT, oOydaromuiics 4eTko u 0e3
OIIMOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (xopomio). BeimonHeHs! Bce 3aJaHusl MPAKTUYECKUX paboT, 00yJaromuiicsi OTBETUI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.
«3» (yIOBIIETBOPUTEIHHO). BBIMONHEHBI BCe 3aaHUs MPAKTHYECKUX pabOT ¢ 3aMEYaHHSIMH,
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oOyJaronuiics OTBETUII Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHUSIMHU.
«2» (HEeYOBJIETBOPUTEIHHO).
Kpumepuu OYEHKU 6bINOJIHEHUA mMecmOoeBblX 3a0aHU
5» (oTnn4HO). JlaHbl BepHBIE OTBETHI HE MEHee, 4eM Ha 86% TeCTOBBIX 3aJaHUIl
OOyuaronuiicsi Ha BHICOKOM YpOBHE

. CIocoOeH BOCIPUHUMATH MEXKYJIbTYpHOE pa3Ho00Opa3ue 00111ecTBa B COLUaIbHO
UCTOPUYECKOM, 3TUYECKOM U (PUIOCO(CKOM KOHTEKCTaX.

«4» (xopomio). Jlansl BepHbIe OTBETHI HE MEeHee, ueM Ha 71% TecTOBbIX 3a/laHUM.

«3» (y1OBIETBOPUTEIBLHO). J[aHbI BEpHBIE OTBETHI HE MEHEE, YeM Ha 51% TecTOBbIX 3a/laHUI.

«2» (HEeyIOBJIETBOPUTENLHO). J[aHbI BepHBbIE OTBETHI MeHee, yeM Ha 51% TecTOBBIX 3aJaHU.

Kpumepuu oyenxu nodcomoexu 00k1a0o08, coobujeHui:

«5» (otnnyHO). OOyvaromuiics IEMOHCTPUPYET CHUCTEMHBIE TEOPETUUYECKHUE 3HAHUS, BIAEeT
TEPMUHOJIOTHEH, JeNaeT apryMEHTHPOBaHHbIC BBIBOABI M OO0OOLICHHS, MPHUBOAMT TNPUMEOPHI,
MOKAa3bIBAET CBOOOHOE BJIAJICHUE MOHOJOTUYECKONW PEUYBIO0 U CIIOCOOHOCTH OBICTPO pearupoBarh Ha
YTOYHSIOLINE BOIIPOCHI.

«» (xopomio). OOyvaromuiics AEMOHCTPUPYET CUCTEMHBIE TEOPETHUYECKHE 3HAHUS, BIAJEET
TEPMHUHOJIOTHEN, JlelaeT apryMeHTHUpPOBaHHbIE BBIBOJIbI M O0OOIIEHMS, NPUBOAUT MPHUMEPHI,
MOKAa3bIBAET CBOOOJIHOE BIIAJICHHE MOHOJOTUYECKOW PEUbl0, HO MPU ATOM JeNlaeT HEeCYIIECTBEHHbIE
OIMOKH, KOTOpBIE OBICTPO HCIPABISET CAMOCTOSTENFHO WM TPU HE3HAUYUTEIFHOW KOPPEKIUH
MIPENO0/1aBaTEIIEM.

«3» (ynoBieTBOpUTENIbHO»). OOydaromuiicss AEMOHCTPUPYET HETITyOOKHE TEOpPETHUYECKUE
3HaHUA, NposBIseT cnabo chopMUpoBaHHBIE HABBIKM aHajdW3a SIBICHUW U  TPOIIECCOB,
HEJ0CTaTOYHOE YMEHME JIe1aTh apryMEHTHUPOBAHHbIE BBIBOJbI U MPUBOJUTH IPUMEPHI, TOKA3HIBAET
HEJOCTAaTOYHO CBOOOJHOE BIAJCHHE MOHOJIOTUYECKOW peubl0, TEPMUHOJIOTUEH, JIOTUYHOCTHIO U
[IOCJIEZI0BATEIbHOCTRIO M3JI0KEHUS, JIE€NaeT OIIMOKH, KOTOpPbIE MOXET HCHPAaBUTh TOJIKO IIPU
KOPPEKLHUHU MPENO0/1aBaTEIIEM.

«2» (HeynosneTBOpUTENbHO»). OOydaromuics AEMOHCTPUPYET HE3HAHHE TEOPETUUYECKUX
OCHOB TIpE€IMETa, HE YyMEET JejaTh ApPryMEHTHUPOBAaHHBIE BBIBOJABI U TIPUBOAWTH ITPUMEPHI,
MOKa3bIBaeT ci1aboe BJa/J€HHE MOHOJIOTMYECKOM pEeuyblo, HE Bia/JeeT TEPMHUHOJIOTHEH, MpPOSBISET
OTCYTCTBHUE JIOTMYHOCTH U TMOCIIEA0BATEIbHOCTIO U3JI0KEHHS], I€TaeT OMNOKU, KOTOPBIE HE MOXKET
HCIIPABUTH, JJa’Ke IPU KOPPEKIIMH MTpernojaBaTesieM, OTKa3bIBAETCS OTBEYATh HA 3aHATUH.

VYcenemHocTe  M3ydeHus — JUCHUIUIMHBL  NPEANonaraeT JBe  cocTaBisitomue. IlepBas
COCTaBJISIIOLIAs - YCPEJAHEHHAas OLIEHKAa, MOJydyeHHas CTYJEHTOM I10 UTOraM TEeKYIIEro KOHTPOJIS.
Bropas cocraBnsromas - OLCHKAa 3HAaHUM CTyJEHTa II0 MTOraM IIPOMEXKYTOUHOTO KOHTPOJIS.
VYcepeaHeHHBIM UTOT JIBYX 4YacTe OalTbHOM OIEHKM OCBOCHHMS JUCIUIUIMHBI BBICTABIISCTCS B
BEZIOMOCTh M 3aYETHYIO KHIKKY 00Y4arolerocs.

Tunosble KOHTPOJIbHBIE 3a/1aHUs WM WHbIE MaTepuaibl, HEOOXOIUMBbIE JJIsi OLEHKU 3HAHHM,
YMEHHH, HaBBIKOB U (WJIHM) OMNBITa JEATEIBHOCTH, XapaKTepU3YIOUIMX ITambl (HOPMHUPOBAHUS
KOMITETCHIIM B TIPOIIECCE OCBOEHUS OOpa3oBaTelbHON mporpammbl mpencraBieHsl B @OC mo
JaHHOW JUCLMILIINHE.

7.3.2. IByx0a/ibHas HIKAJA OLEHUBAHMA (3a4TEeHO/HE 3aUTEeHO) /Il TeKYLIero KOHTPOJIS U
NPOMEKYTOYHOI0 KOHTPOJIA B (hopme 3a4era.
Kpumepuu oyenusanus 6binoinenus 3a0anuii 6 mecmosou opme Ha
3aueme (NPOMEAHCYMOUHBIU KOHMPOJIb DOPMUPOBAHUS KOMNEMEHYULL):

[To nToraM BBINOHEHUS TECTOBBIX 3aJaHUI OIEHKA MPOM3BOAUTCA MO ABYXOAJUIHLHOM IIIKAJIE.
[Ipu npaBUIbHBIX OTBETAX Ha:

61-100% 3amaHuil - OLEHKA «3AYMEHO,

MmeHee 61% 3anaHnii- OLIEHKA «He 3aUmeHOo».

Kpumepuu OYECHUBAHUA YCNIHO20 omeenta HAa KOHMpPOJIbHblE 60NPOCHL
onpoca (mekywuti KOHmpoib GOPMUPOBAHUSL KOMNEMEeHYULL):

«3aumeno» - JaH IOJHBIA, Pa3BEPHYTbIM OTBET HA IIOCTaBJICHHBIM BOIPOC; B OTBETE
MIPOCIIEKUBACTCA YETKass CTPYKTypa, JIOTMYECKas MOCIEI0BATEIbHOCTh, OTPAXKaollas CYIIHOCTb
pacKpbIBa€MbIX IMOHATHH, Teopuil, siBIeHUH. OTBET YETKO CTPYKTYPHUPOBAaH, JIOTMUEH, U3JI0XKEH B
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TEPMHHAX HAYKH.

«He 3aumeHo» - 00YJAIOIIHNICS IEMOHCTPUPYET HE3HAHHUE TEOPETUISCKUX OCHOB MpEAMETa, HE
yMeeT JieJlaTh apryMEHTUPOBAHHBIE BHIBOJBI U MPUBOJIUTH MPUMEPHI, MTOKA3bIBAET cllaboe BiaJileHue
MOHOJIOTHYECKOM Peublo, HE BJIaJICET TEPMUHOJIOTUEH, MTPOSIBISET OTCYTCTBUE JOTUYHOCTH U TOCIIe-
JIOBATEIbHOCTU U3JIOKEHUS, JIeNaeT OIMOKH, KOTOPhIE HE MOXET UCIPAaBUTh, JaKe MPU KOPPEKLIUU
MIperno/iaBaTesieM, OTKa3bIBACTCsl OTBEUATh HA 3aHSATHUH.

Kpumepuu ouyenusanus oOoknados u npezenmayuti (mexywui

KOHMPOJib qfOpMUpO@dHM}Z KOMNemeHyuu):

«3aumeno» - paboTa BBIIOJHEHA B COOTBETCTBUM C TpeOOBaHUSMH, BbIOpaHHAs TeMa
packpbITa, MaTepHall aKTyaJieH M JIOCTaTOYCH, OOyJaIOIIHIiCs YeTKO U 0e3 ommrOOK OTBETHUJI HA BCE
KOHTPOJIbHBIE BOTIPOCHI.

«He 3aumeHo»- 00yUAIOUIHIICS HE MOJIrOTOBII padOTy HIIM MOJArOTOBHI PabOTy, HE OTBEYAIO-
IIyI0 TpeOOBAHUSAM, OTBETUJ HAa KOHTPOJIbHBIC BOMPOCHI C OIMIMOKAMHU WM HE OTBETHJ Ha
KOHKPETHBIC BOIIPOCHI.

Kpumepuu oyenusanus 3awumsr 1a6opamopHulx pabom (mexyuwjutl
KOHMPOJIb (YOPMUPOBAHUS KOMNEMEHYUU ):

«3aumeno» - 0OydaroIUIics el MTOCTaBICHHBIE 33/1a41, CBSI3aHHBIE ¢ oOecrieueHneM 0e3-
OIaCHOCTH JIOPOKHOTO JABMKEHMSI HA TPAHCIIOPTE.

«He 3aumeno» - 00yJarOIIUNCS He PEeLIII I0CTaBICHHBIE 3a/1a4H,
CBsI3aHHBIE C obOecreueHueM 0e30MacHOCTU JOPOXKHOIO JIBUKEHUS Ha
TPaHCIIOPTE.

TunoBble KOHTPOJIbHBIE 3aJJaHUS WK UHBIE MaTEpUallbl, HEOOXOAUMBIE
JUTSL OLICHKU 3HAHWM, YMEHUW, HABBIKOB U (MJIM) ONBITA IEATEILHOCTH,
XapaKTepU3yIOIUX 3Tanbl (OpMUPOBAaHUS KOMIIETEHIIUH B ITpoLecce
0CBOCHHS 00pa30BaTeNIbHOM MporpamMmsl npenctasieHsl B POC mo

2. Onpenenenre TBEPIOCTH 3aKaJICHHBIX cTanel mo Metony PokBernsa mpou3BoaAUTCS BaBIHBA-
HUEM B 00paszerl ...
1) amasHoro kKonyca (1kana B) 3) cranpHOrO Mapuka (mkana C)
2) anmasHoro kKonyca (mikana C) 4) cranpHOTO 1I1apuKa (1kana B)
JTAHHOW JUCITUTIINHE.

7.4 TunoBble KOHTPOJIbHBbIE 3aJaHUSl WJIM HHbIe MaTepuajbl, He00X0AMMbIe JIfl
OLICHKH 3HAHMI, yMeHUIi, HABBIKOB U (WJIM) ONBITA AeSAITEIbHOCTH, XapaKTePU3YIOIIMX
3Tanbl (OPMHPOBAHUSI KOMIIETEHIHMIl B Impolecce OCBOeHUsI 00pa3oBaTebHOI
NPOrpaMMmblI

3agaHus B TecTOBOM opme (TeKyIIHii KOHTPOJIb)
Texymuii KOHTPOJb 3HAHUI MO TeMaM Kypca MpOBOAHUTCS B (opMe TeCcTUpoBaHUsA. TecT mo
Ka)XJI0M TeEME COCTOUT U3 5 BONpOCcOB. HMke mpuBeieH OMH U3 BAPUAHTOB TecTa O TeMe «OCHOBBI
CTPOEHUS U CBOMCTBA MaTepuanoB. Pa30BbIe IPEBPALLCHUS Y.

Tema «OCHOBBI CTPOCHHS U CBOWCTBA METAJIJIOB)
1. Ha pucyHke mokasaHa dJIeMeHTapHas sueiika KPHUCTAJUIMYECKON PELIETKH.

1) npUMHUTHBHOU KyOHYECKOit
2) TpaHEIEeHTPUPOBAHHON KyOUYeCKOu
3) reKkcaroHaJbHOH IIOTHOYITAKOBAHHOM
4) 00BEMHO-IICHTPUPOBAHHON KYOUYECKOM
3. MHoroda3Hbli crijiaB, KOMIOHEHTHI KOTOPOTO MPAKTUYECKH HE PACTBOPSIIOTCS B TBEPAOM CO-
CTOSTHUH U COXPAHSIOT WHAMBHyalbHbIE KPUCTAJUINYECKUE PEIIETKH, TIPEACTABIsIET COOOH .
1) cmech 3) XUMHUYECKOE COCTMHCHHE
2) TBEp/bIil pacTBOP 3aMEILECHUS 4) TBep.bIil pacTBOP BHEIPEHUS
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4. Ilpu yMEeHBIIIEHUH PACTBOPUMOCTH YTJIEPOJIa B JKeJIe3€ C MOHIKEHUEM TEMITePaTyphbl H30bITOYHBIH
YTIEPO/ BBIACISETCS U3 TBEPBIX PACTBOPOB B BHJIC .

1) beppura 3) ueMeHTHTa

2) rpadura 4) TpoocTuTa

5. JledekT KpUCTAITMUECKON PELIETKH, PEACTABIIONNI cO00H Kpail «IMIIHENH» MOIYIIOCKO-
CTH, Ha3bIBACTCH .
1) Tpenunoit 3) nucnokanuen
2) neheKToOM VIIaKOBKH 4) TBOMHUKOM

Tema «OcHOBBI TepMUUeCcKOl 00paObOTKU U TOBEPXHOCTHOI'O YIIPOUHEHUS CILIaBOBy» 1.
OCHOBHOI 0COOEHHOCTHIO MAPTEHCUTHOT'O TIPEBPALLCHUS SBISIETCS .

1) 6e3nuddy3uoHHBIH XapaKTep 3) MoHOE MPOTEKaHWE B M30TEPMUUYECKHUX YCIOBUIX
2) HH3Kas CKOPOCTh POCTa KPUCTAIIOB 4) HEOOXOAUMOCTh JOCTATOYHO BHICOKOW CKOPOCTH
MapTEHCHUTA muddy3un yriepoaa

2. Hanbonee aucriepcHoi heppuUTO-IIEMEHTUTHON CMECHIO SIBIISICTCS .
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3) mepauT
4) MapTEeHCUT

1) TpoocTuT
2) copouT

3. CopOut umeer cieayromuii Gpa3zoBblii cocTaB
1) aycrenur + jeneOypur
2) beppurt + IeMEHTUT

3) MapTEHCUT + EMEHTHUT
4) neMeHTHT + JIeneOypuT

4. MapTeHCHUT - IPEACTABISET COOOM ...

1) mepechILCHHBIH TBEP/bIl PACTBOP yriiepoa
B @-KeJIe3e, MOJyYCHHBIN IIPU OXJIAKICHUH
ayCTEHMTA CO CKOPOCThIO, 0O0JIbIIIE KPUTHYECKOH
2) 3BTEKTOMIHYIO CMeCh (peppuTa U IEMEHTHUTA

3) XuMHYECKOe COeTMHEHUE JKeTie3a ¢ yriie-
pozom

4) TBepapli pacTBOp yriepoma B Y—

9. [Ipu yBenmuueHUU COACPIKAHUS YIIIEPOaa TBEPAOCTh MAPTEHCUTA B YIJIEPOJUCTHIX CTANX .
1) noBebIIaeTCS 3) CylIeCTBEHHO HE U3MEHSETCA
2) yMeHbIlIaeTCs 4) u3MeHsieTcsi HEMOHOTOHHO

Tema «KoHCTpYKIMOHHBIE METAJUIBI U CILJIABBD)

1. Cranp 20X nenecooOpa3HO UCIIONB30BATh JISI U3TOTOBICHUS .
1) ueMeHTyeMBbIX HIeCTEPEH 3) dbpe3 HeOOIBIIOTO CeUCHUS

2) npyXuH 4) NOAUINITHUKOB CKOJIBKCHHUS
2. 3a9BTEKTOUIHOMN CTAIIBIO SBIIAETCS .

1) V12 3) 10

2) V7A 4) Ct2

3. B 0TOXKEHHOM COCTOSIHUH CTPYKTypa ctaiu 60 COCTOUT U3 .
1) dpeppura u nepauta 3) mepsnTa ¥ HEMEHTUTA
2) nepauta 4) neneOypuTa M IIEMEHTUTA

4. OnTuManbHOE coYeTaHue MPOYHOCTH U BsizkocTH craineit 45, 30XI'CA obGecnieunBaercs mpo-
BE/ICHUEM .
1) 3aKkasiku ¥ BBICOKOT'O OTITyCKa
2) HODMaIU3alHUU

3) MONHOTO OTXKUTA
4) 3aKaJIKM U HU3KOT'O OTIyCKa

5U3 MMPUBCACHHBIX cTajel BBICOKOKAYECTBEHHOM SBJISIETCS .

1) 40XDA 3) 12X2H3-BJ]
2) K22 4) A12

Tema «Hemeramindeckue 1 KOMIO3ULIMOHHBIS MaTepuajb»
1. HpI/I YBCIMYCHHUU CTCIICHU KPUCTAJINIMYHOCTHU IMOJIUMEpPA .

1) yBenuuuBaeTcs MpOYHOCTh
2) yMEHBIIAETCS TEMIOCTONKOCTD

3) MOBBINIAETCS PTACTUIHOCTD
4) mOoBBIIIAETCS MOPO30CTONKOCTD

2. B xauecTBe HAIOHHUTES BOJIOKHUTOB HCITOJIB3YIOT .

1) XJ10MKOBBIE OYECHI
2) opraHMuecKre BOJIOKHA

3) x70m4aTo0yMakKHYIO TKaHb
4) TpeBeCHYIO0 MYKY

3. yXYI[I_HCHI/IC CBOMCTB PE3UHEI B IPOLECCE SKCIINTyaTallu HA3bIBACTCH .

1) crapeHuem
2) necTpykiuein

3) ByJIKaHH3aIKen
4) non3y4ecTbro

4. Heopranmdueckoe CTEKIIO MPEICTaBIseT cOO0 MaTeprall Ha OCHOBE ...
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1) KMCJIOTHBIX U OCHOBHBIX OKCHJIOB 3) HUTPUIOB OOpa U ATFOMUHUS
2) ONTHUYECKU MPO3PAYHBIX TTOJTUMEPOB 4) xapOUI0B ATFOMUHUS U KPEMHUS

5. JlucriepcHO-yNpOYHEHHbIE KOMIIO3UIIMOHHBIE MaT€pHalIbl HA METAIIIMYECKON OCHOBE IOJIYYaroT
yaiie BCEero METOIOM .

1) nopo1KOBOM MeTaLTyprun 3) nUThs 11O/ JaBIEHUEM

2) HanpaBJIEHHON KPUCTAUIM3AIlUN 4) mpoKaTKu

Tema «OCHOBBI TEXHOJIOTUU KOHCTPYKITHOHHBIX MAaTEPUAIIOBY
1. Jlns ynepkanusi pOpMOBOYHON CMECH TPU M3TOTOBJICHUU JINTCHHON (DOPMBI, a TAaKXKe MPH
TPAHCIIOPTUPOBKE M 3ATUBKE (POPMBI UCIIOIB3YIOT .
1) omoku 3) CTEep>KHEBOM SIIIIUK
2) JIMTHUKOBYIO CUCTEMY 4) MOJICNBHYIO TUTHTY

2. CsoiicTBO MeTaila 00pa30BBIBATh B MIPOIIECCE CBAPKU COCAMHEHUS, OTBEUYAIOIINE KOHCTPYK-
IIMOHHBIM ¥ IKCILTyaTallAOHHBIM TPEOOBAHMSIM K HAM, HA3bIBACTCS .

1) cBapuBaEeMOCTBIO 3) IIaCTUYHOCTHIO

2) SKUAKOTEKYYECThIO 4) nukBanuen

3. Tlporecc npoTsAruBaHus NPyTKa 4Yepe3 OTBEPCTUE, Pa3MEPBl KOTOPOTO MEHBIIIE, YeM HCXO/IHBIC
pa3Mepsl IPyTKa, Ha3bIBACTCS .

1) BbICagKOI 3) NpOTSHKKOM

2) KOBKOI 4) BOJIOYCHHEM

4. Jlnst 06paboTKM OTOPMOBAHHBIX OTBEPCTUH B OTJIMBKAX, TIOKOBKAX HMJIM 3arOTOBKaX, MO/I-
BEPTHYTHIX NPEABAPUTEIHHON 00pabOTKE CBEPICHUEM, UCTIOIB3YIOT .

1) pasBepTkH 3) MeTYHKHU

2) 3eHKepsl 4) dpe3bt

5. B kadecTBe roproyero rasa npu ra3oBoi CBapKe yarie BCEro UCIONb3YIOT .
1) aprou 3) aneTuiieH

2) BOIOPOX 4) a3or

Jomamnee 3axanne (TeKyIuii KOHTPOJIb)

JlomaniHee 3aaHue o JUCIUILIMHE MPECTaBIIsAeT co0o0il 1Be pacueTHbIe paboThl. [Ipe-
nojaBaTeseM Kaxa0My o0yJaroleMycsl BblIaeTcs BapUaHT MHIUBU1YaIbHOTO 331aHNUs, KOTOPBIH
COJIEP’KUT UCXOAHBIE TaHHbIE. AJTOPUTM BBINOJIHEHUS JOMaIlIHEH paboThl MPONKCAH B Me-
TOIMYECKUX YKA3AHHUSX.

IIpumep ¢pparmenTa 1oMalIHero 3aJaHUs TeMe
«Pacyer pe;kMMOB pe3aHHUs IPU TOKAPHOH 00padoTKe»
BAPUAHT Ne3

2.1. Heab. OcBOUTb METOAMKY M BBHIIOJIHUTH PACUET ONTUMAIBHOTO PEXXUMa Pe3aHus s
TOKapHOU 00pabOTKH 3aTOTOBKH.

2.2. Hcxonnbie naHHbIC:

. Pa3zmepst
No CBoiicTBa Marepuaia Pasmep neranu

O06pabatsI- ToxkapHast (COCTOsIHHE 34rOTOBKH [1lepoxoBa-
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BaeMbIil TIpenen orneparys | MoBepXHO- TOCTh 00pa-
MaTepHai | IPOYHOCTH | Tpeppocts| (MPMI.3) | cTH 3aro0- Jmmna Jiuna | OaTbIBaeMoit
pH PacTsi- | FB MIla ToBkn  |HAMAMETD| 15\ [HHAMETD |} oy | moBepxHOCTH
KEHUH | (e /vmd) D, Mm d, Mm Sla,MxM
B6, MIla
Cranb 45 2246
3 rocrt 598 (229) TO=1 MpOKaT 40 150 37 90 12,5
1050-74
nlod/ muk]
" 2nabroe dbuxenue
N
Puc. 1 - Dcku3 271€MEHTOB pexuMa pe3aHus pu
00TaunBaHUHU
\ Stm/00]
dbuxerue nodayy
B kadecTBe 3aroTOBKM HCHOJIB3YEM IPOKAT,
BCJIEJICTBHE OJTOTO TOBEPXHOCTh 3aroTOBKM TNpuHMMaeM 0e3 kopku. IlepoxoBaroctu
MMOBEPXHOCTHU JeTanu Ra= 12,5

BBIIIOJIHAIO YCPHOBOC TOYCHHUC.

2. Ilopsiiok npoBeeHUsI pacyeToB
2.1. Bbi6op cnocoda ycTaHOBKH 3ar0OTOBKH Ha CTaHKe
3aroToBKa JOJDKHA 3aKPEIUIATHCS B TPEXKYIayKOBBIM MaTpoH, T.K. AJMHA OOpaOOTKH He
MpeBBILIAET YEThIpeX AMaMeTpoB (/< 4¢it/,90mm <148MM) 1 [uameTp AEeTaau MEHbIIE
nuametpa 00paboTku Hax cTaHuHON (0 <Mer,37MM < 250MmMm) [1, mpui.2].
2.2. BbIGOp MoesIn CTAaHKA IS 00PadOTKH 3ar0TOBKH
Mozens cTaHka BEIOMpaeM 10 TEXHUYECKUM XapaKTepucTUKaM [ 1, mpuii.2] B COOTBETCTBHUHU C
rabaputamu 3arotoBku (40 MM u 150 MMm), crtoco6oM ee yCTaHOBKM U TUIIOM Ipou3BojcTBa. [Ipu
YCTAHOBKE 3ar0TOBKHM B TPEXKYJIAUKOBBIM MAaTPOH YYUTHIBA€M HauOOIbIINI JuaMeTp 00paboTKH Haj
ctaHuHOH ("er=400 mm). [Ipu
YcTaHOBKE 3arOTOBKH B IIEHTPaX YYUThIBa€M HaHOOJIbIINI 1uaMeTp 00paboTKU Haj
cynmnopToMm (Her= 220 MM) u pacctossare Mexay neHTpamu (7,= 1000 mm). IIpu o6paboTke
3aroTOBOK B BH/JIE IPYTKOB JUTMHON O0JIee pacCTOSHUS MEX/y LIEHTpaMH IPU BbIOOpE MOJIENH
CTaHKa YYUTHIBAIO HaWOOJBIINM JUaMeTp NpyTKa B nuHaene (Hun= 45 Mmm). CpaBHUBas
rabapuTHbBIE pa3Mephl C TEXHUYECKUMHU XapaKTePUCTUKAMU TOKaPHO-BUHTOPE3HBIX CTAHKOB,
IIPUMEHSIEM CTaHOK MoJenbio 1 K62.

2.3. BbIOop pe3na

Br160p BbITIONIHAEM B 3aBUCMMOCTH OT BHJ1a TokapHOi onepauuu (TO=1), :kecTKOCTH CUCTEMBbI
CIIN]L (mexectkas cuctema), moaenu cranka (1K62), obpabareiBaemoro martepuana (Cramp 45
I'OCT 1050-74) u cocTostHUSI TOBEPXHOCTH 3arOTOBKH (TIPOKAT).

Br16op THna pesiia BHIMOIHIEM B 3aBUCUMOCTH OT BHJIa ToKapHoil onepatuu (IIpunoxenue 3).
OcHOBHbBIE THIIBI TOKapHBIX PE31I0B, OCHAIIECHHBIX TBEPIOCIJIAaBHBIMH IIJIACTUHAMM, MPHUBEACHBI B
npui.4,[1].

Bbei6op BBICOTHI pe3lia BBIIOJHAEM B 3aBUCUMOCTH OT MOJENHM CTaHKa, Ha KOTOPOM
BBINOJIHsIETCSE 00paboTka. BricoTa pe3na H gomkHa ObITH paBHA pacCTOSIHUIO OT JIMHUM IIEHTPOB J10
OIOPHOM MOBEpXHOCTH pe3renepxkarens h (25 = 25) [1, npun.2]. llupuna pe3na s MOBBIIICHHUS
xectkocTu cucteMbl CITM /] npuHrMaeM HanOOIbIIYIO0 CTAHAAPTHYIO JUIs
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BBIOpAHHOW BBICOTHI. BbuieT pactodnbix pe3ioB (L) BbIOMpaeM B 3aBUCHUMOCTH OT [UIMHBI
pacraunBanus (L>Zrf,140>90).
Bb100op Mapku TBEpJOroO CIUIaBa BBITOJHSIO B 3aBUCMMOCTH OT MaTepuana oOpadaThiBaeMOi
3aroToBKH U Xapakrepa oopadotku (T14K8) mo mpu.[1].

-
H

Puc. 2 - Pesern; TokapHBbIi IPOXOIHOM, OTOTHYTBIN C
IIacTHHKaMu u3 TBepaoro ciasa (TOCT18877-73)

=t

Ceuenue BennunHa OCHOBHBIX YIJIOB,
pe3ua rpaj
O0o3HauecHUE xS JMm T,MM a,MM
A M Y a 2
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. Omnpeaenenue riryOMHbI pe3aHus

I'myOuHy pe3aHusi pacCUMTHIBAEM B 3aBUCHMOCTH OT MIPHUITyCKa HAa 00paboTKy 3aroToBku. [Ipu
YepPHOBOW 00pabOTKE MPUIYCK CHUMAETCs 3a OJWH npoxoxa. Ilpm 3ToM ais BCeX TOKapHBIX
orepanui, KpoMe MoPe3KH TOPIOB, TIIyOMHA PEe3aHUs PacCUUTHIBAETCS 1Mo popmyie:

D—dt=
2
rae, O-auamerp 3aroToBKU, MM; O- THaMeTp JeTaiu, MM.
40—37
t =--mmee- =1,5um

2

2.5. Omnpenenenue nogaqyu

Breibupaem Benmuuny momaun S= 0,4-0,5MM/00 B 3aBHCHMOCTH OT BHAa OOpabOTKH
(uepHoBoe ToueHue), MaTepuana 3arotoBku (Crams 45 TOCT 1050-74), ceuenus pesna (25x20Mm),
nuametpa aetanu (37 mm) u rimyounsl pe3anus (1,5vm) [1,mpun.7].

BbiOpaHHyt0 BeMTUYMHY IOJIa4M MPOBEPSEM IO TEXHHUYECKUM XapaKTepHCTUKaM cTaHka [1,
npui.2]. Ilpu 3HaueHUsSX MNPONOJIBHON NOJAYU np BbIOMpaeM Oinkaiilliee MeHbIIEe 3HAuYEHUE
0,47Mm/00.

2.6. OmnpeaeneHue CKOPOCTH pe3aHusi
CkopocTh pe3aHus pu TOYeHHH s ctankoB 0e3 UITY onpexpensercs no ¢popmyie:
Cv
v: ~ ~ “ Kmv'Knv'Kuv'Kgv'Kmiv'Krv'KO0v,
Tmixsw
m/cex,
rne, t - rmyOuHa pe3aHus, MM;

S - mogaya, MM/00;

Cv - KO3 puLIMEeHT, 2aBUOSLINIA OT TMOJAa4YMd U MaTepHaia 3arOTOBKH; JUI YIIEPOAUCTHIX H
JIETUPOBAHHBIX CTaJIed MPU TOYCHUHM pe3llaMH ¢ TUTAaCTHHKaMHU u3 TBepaoro cruraBa T15K6 Cv=420
npu S<0,30 mm/00,

YV - MoKa3arellb CTENCHM, 3aBHCAIIMA OT Marepuaja 3aroTOBKM W TOAA4M: Ui CTanei
yv=0,20 npu S<0,30 mm/00,
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M, XV - MoKa3aTeIu CTEIEHH, 3aBUCAIINE OT BUIA OOpabOTKHU: MPH TOYCHUU M PacTauWBaHUU
m=0,20, xv=0,15;

Kmv -xoadduument, 3aBucsammii OT KadecTBa 00pabaTeiBaeMOro marepuana: Juls
YTJIEPOJIUCTHIX U JIETUPOBaHHBIX cTasiel Kty=735/68, 735/980= 0,75

Knv -ko3dunmenT, yuuThIBAIOMIMKA COCTOSHHUE MOBEpXHOCTU 3aroToBku: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,

Kuv -ko3¢¢unmenT, yanTeIBalonmi MapKy TBepaociuiaBHoi miactuakn: Kuv=1 s T15K6 u
BKG6,

K¢y - ko3 dunment, yuntsiBaronuii BeIM4MHY I1aBHOTO yriia B maHe y pesua: Koy =1 npu
b=45°

Kply - xo3ppunuenT yuuTsiBaromuil BeIMYMHY BCIIOMOTaTEeNILHOIO yIJla B IUIaHE y pe3la:
Kdp1y=0,87 mpu ¢p1 = 45°;

Kry - ko3 duniuent, yunteIBaromuii paanyc npu Bepimnae pesna: , Kry=0,94 npu r=1,0 mm

Koy- ko3 dpunment, yaursiBaronmii Bu1 00pabOTKU: IPH IPYTUX BHIIAX TOKapHOW 00paboTKH
Koy=1.

350

V = 600.205045047.0.35, W nlm m M/ mun

[Tocne ompeneneHus CKOPOCTH PE3aHUs PACCUMTHIBAECTCS YacTOTA BPALIEHUs LIMMUHIENS IO
dbopmyie

408 o1 41 0,87 40,97 gl — 521

rje, V - CKOpOCTh Pe3aHus, M/MHH;
1 - MaTeMaTrH4eckas MoCTosHHas, n = 3,14;

1000 -
521

n —

D - amameTp 3aroTOBKH, MM.

= 414806 [ mun

Haiinennyto yactoTy BpallleHUs IIIMUH/IES IPOBEPSEM IO TEXHUUECKUM XapaKTepUCTUKaM
cranka [1, npun.2]. Takoit 4acTOTHI BpallleHUs! LIMUH/EIS y CTaHKa HET, IOATOMY OepeM
Omkaiiiiee MeHblIee 3HaUeHNe U3 TeXHUYeCcKuX Xapakrepuctuk (m1°=2000). ITo
CKOPPEKTUPOBAHHOM YacTOTE BpallleHUs MOJICUUTHIBAEM (PAKTUUECKYIO CKOPOCTh pe3aHUsl, KOTopas
BO3MOJKHA ITpH paboTe Ha BEIOPAHHOM CTaHKeE:

aeDe 314+40-
] 2000 =251, m/MUH

2.7. TlpoBepka pe:kHMMa pe3aHHs M0 MOUIHOCTH CTAHKA

[Tocne BbIOOpa pexmMa pe3aHuss TPOBOJIMM NPOBEPKY Ha JOCTATOYHOCTH MOIIHOCTH
AJIEKTPOIBHUTATENS CTaHKA. J[J1s1 3TOTO B 3aBUCHMOCTH OT IMTPOYHOCTH 00padaThIBAEMOT0 MaTepuaia
3arotoBku ;=598 MIlla, rnmyOunsl pe3anus t =1,5mm, Benuuunbl nogaun S = 0,47 U CKOPOCTH
pesanust VY = 521M/MHH Haxoxy HEoOXoauMmylo MomHocTh Mu=4,1kBT, HeoOXoaumyoo ais
pe3aHus Ipyu BEIOpaHHOM pexxkumMe 1o npuit. 10.

HaiineHHyl0 MOIIHOCTH CpaBHUBAI0 C MOUIHOCTbIO Ha IIMHHJENIE CTaHKa, KOTOPYIO
OTIPENIENAIOT 110 hopMyIIe:

A = Nge “kBt

rae, Nge - MOIITHOCTB ABUTATENISI CTAHKA;

7m/ - KII]] cTanka.

Mun=10-0,8=8kBt

[Tpu sTom BeImoHsiercs ycinoBue NH <Nm n,(4,1<8)
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Bonpocs! 1151 3alMThI 1a00paTOPHBIX padoT, HA MpUMepe J1a00paTOPHOIl padoThI
«MeToabl M3MepeHNsi TBEPAOCTH» (TeKYIIH KOHTPOJIb)

1. [aiiTe onpeeneHrne NOHIATHIO TBEPAOCTh. BrIiOeprTe METOIBI U3MEPEHUS TBEPIOCTH
koBkoro yyryna KH40-5. O6ocHyiiTe BEIOOD.

2. JlaiiTe onpenencHUE MOHSITUIO TBEPIOCTh. BEIOEpHTE METOABI U3MEPEHHS TBEPAOCTH
3akajgeHHo# ctanu 651°. O6ocHyiiTe BHIOOD.

3. Maiite onpeneneHue MOHATUIO TBEPAOCTh. BbiOepuTe METO Il N3MEPEHUS TBEPAOCTH
nementoBanHou crainu 18XI'T. OGocHyiiTe BHIOOD.

4. JlaiiTe ompenesieHue MOHATUIO TBEPJOCTh. BriOepruTe MeTo1bl H3MEPEHHUS TBEPAOCTH
MMOBEPXHOCTH CTAJIHLHOTO Baja YIIPOUYHEHHOH IJIacTH4ecKoi nedopmanueii. O6G0CHYHTE BEIOOD.

5. /[laiite onpeneneHue MOHIATUIO TBEPAOCTh. BriOeprTe MeTOAbI U3MEPEHUS YITPOYHEHHOTO
TepMuUecKoi 00paboTKoi amromMuHueBoro criaBa B95. O6ocHyiiTe BEIOOD.

6. /[laiite onpenenenue MOHIATUIO TBEPAOCTh. BriOepuTe METOABI H3MEPEHHS YIIPOYHEHHOM
TepMuueckoit 06padbotkoit 6pon3sl bpAJXKH10-4-4. O6ocHyiiTe BBIOOD.

3anaHus K NpaKTHYeCKUM padoTraM, Ha npumepe padorsl «Py4yHas 1yropasi ceapka
IITYYHBIMH 3JIEKTPOAaMMU» (TeKYIIHA KOHTPOJIb)

1. U3y4uTh TEOPETUYECKYIO YACTh PaOOTHI.

2. PaccunraTh 1 BEIOpaTh apaMeTphl (CHITy CBAPOYHOTO TOKA, TUAMETP, TUI U MapKy
ANEKTPOA) AJIsl PYUHOH 3JIEKTPOIyTOBOM CBAPKHU 3arOTOBOK, BBIJAHHBIX MPEMOJaBATEIIEM.

3. Caaputh 00pa3ibl Ha BHIOPAaHHOM PEKHME CBAPKH.

4. Tlo xapaktepy AeQEeKTOB OLIEHUTH BIUSHHUE PEKUMOB PYUHOI 3JIEKTPOYyrOBON CBAPKU Ha
Ka4eCTBO CBAPHOI'O COECAVHEHUS.

5. CocTaBuTh OTYET, CACTATh BHIBOIDIL.

KoHTpo/ibHbIE BONPOCHI H 32/1a41 K IK3aMeHY (MPOMeKyTOUYHbI KOHTPOJIb)
[TpomerxyTouHas aTTecTanus N0 AUCUUILUIMHE COTIACHO yUeOHOMY IUIaHy IPOBOJIUTCS B
(dbopMe rK3aMeHa. DK3aMEeHaIlMOHHBIM OMIIET BKIIIOYAET B ce€0s 1Ba BOIIPOCA U3 TEOPETHUECKON
4acTH Kypca U 3aaHue. [lepedeHb KOHTPOJIbHBIX BOMPOCOB U IPUMEPHBIE 3aJaHHsI SK3aMeHallH-
OHHOTI'0 OMJIeTa MMPUBCACHBI HUKC.
KonTpoJsbHbBIE BONIPOCHI

1. Ocnosvi cmpoenus u ceoticmea memannog

1. XapakTepHble IPU3HAKH arperaTHbIX COCTOSHUMN BemiecTBa. OCHOBHBIE TUITbI KPUCTAIUIN-
yeckux pemrerok. [lomumopdusm. Annzorponus. Texkcrypa metamia. Knaccudukanus Meranos.

2. JlethekThl cTpoeHUs KpUCTAIINYECKUX Tell. ToueuHble, TMHEeHHbIe (JUCTOKAUN) U
MOBepXHOCTHBIE fedeKThl. [InmoTHOCTh nucnokanuid. BausHue TeMneparypbl Ha MJIOTHOCTb
neEeKTOoB.

3. BnusHHS neeKTOB KPHCTAITMYECKOW PEMIeTKH Ha IPOYHOCTh MeTaIIoB. [ 'paduk 3aBu-
CHUMOCTb ITPOYHOCTHU OT INIOTHOCTHU 1e(hEKTOB

4. Haxknen, Bo3Bpar (OTAbIX, MOJIUTOHU3AIMS) U PEKPUCTAIIN3ALINS.

S. Omnwucats npouecc KpucTauM3auuu. JleHapuTHas TMKBaLUs.

6. CaolicTBa METAJUIOB C MpUMepaMu. MexaHHYecKre CBOMCTBa MeTauioB. OCHOBHBIE TIO-
Ka3aTesId IPOYHOCTH U IUIACTUYHOCTH, BBIABIIIEMBIE IIPU CTATUYECKUX UCIIBITAHUAX. J(narpamma
PacCTsKEHHUS.

7. Teepnoctb. MeToabl H3MEpPEHHsI TBEPJIOCTH M 00JacTH X npuMeHenus. [Ipusectu
MPUHLMITHATIBHBIE CXEMbl H3MEPEHUSI TBEPAOCTH.

8. JluHamuyeckue UCTIBITAHUS METAJUIOB U UCTIBITAHUS IIPU TIEPEMEHHBIX HArpy3Kax.
[IpuHIMNUAaTBHBIE CXEMBI. Y TapHas BI3KOCTh, YCTAJIOCTb, ITPEJIed BHIHOCIUBOCTH.

9. CrnnaB. OxapakTepHu30BaTh OCHOBHBIE THIIBI CIIJIABOB

10. /Imarpamma coctosiHUS. MeToanKa MOCTPOSHHsI JUarpaMM COCTOSIHUS Ha IpUMeEpe
cruiasa Pb-Sh. TIpasuiio oTpe3kos.
11. I[I/IaI‘paMMBI COCTOsIHUA CIIaBa, KOMIIOHCHTBI KOTOPOI'O B TBCPAOM COCTOSIHUU HEPAC-
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TBOPUMBI, 00pa3yr0T MEXaHUIECKHUE CMECH CBOMX MPAKTHUYECKH YUCTHIX 3epeH (Hampumep, Pb- Sb,
Sn-Zn). Jluksamwus. Cxembl cTpyKTyp. Pa3oBeie MpeBpalieHus B cucteme Sn-Zn.

12. JlmarpamMma COCTOSIHUS CIIJIaBa, KOMIIOHEHTBI KOTOPOT'O HEOTPAaHUYEHHO PACTBOPUMBI
apyr B apyre (Hanpumep, Cu-Ni). dazossie npespamnicaus B cucreme Cu-Ni. JIukBaius B cucteme
Cu-Ni

13. JluarpaMma cOCTOSIHUS CIlJIaBa, KOMIIOHEHTBI KOTOPOT0 00pa3yloT yCTOMYMBOE XUMHU-
yeckoe coenuHeHue (Hanpumep, Mg-Ca).

14. Jluarpamma cOCTOSIHUS CIUIaBOB U3 JBYX KOMIIOHEHTOB OIPaHUYEHO PACTBOPUMBIX B
TBepaoM coctosiHuu (Hanpumep, Cu-Ag, Al-Cu). ®a3zosbie npeBpainenus B cucteme Cu-Ag.
CXxeMblI CTPYKTYP.

15. Tuarpamma Fe-FesC. TBepabie da3nl cuctemsr Fe-Fe3C. da3oBbie mpeBpanicHus B
crutaBax Fe-FesC. [IpuHnunuanbHbie cXeMbl MUKPOCTPYKTYD KEJI€30YTIIEPOJUCTHIX CIIJIABOB.

2. OcHo8bl mepmuieckol 06padomKu U NOBEPXHOCMHO20 YRPOUHEHUSL

1. Tepmuueckas 00padoTka. OcHOBHBIE TapaMeTphl pexkuma TO. O6menpuHsITHIe 0003Ha-
YeHUs Ha JuarpaMme cocTosiHus. [lepedncanTs u 1aTh onpeaeIeHnss OCHOBHBIM BHJIaM TEPMHU-
YecKor 00paboTKH

2. Cranum pacmnaja aycteHuTa. J[marpaMmma TepMOKHHETHYECKOTO paciiaja ayCTeHUTa U
npeBpalleHui ayctenura. [IpeBpariienns aycTeHUTa pu pa3iIuyHbIX CKOPOCTAX OXJIAXKCHHUS.

3. Ocobennoctu quddy3norHoro, 6e3audPy3HOHHOr0 U CMEIIAHHOTO TPEBPAIICHUS
ayCTEHUTA NPH Pa3IMYHBIX CKOPOCTAX oXJaxkaeHus. CTpyKTypbl, 0Opa3yrolecs Ipy pa3IndHbIX
CKOPOCTSIX OXJaXKIACHUSI.

4. MapTteHcuTHOE npeBpaiieHue. 3akanka. Kpuruyeckas cKopocTb 3aKajaku. 3aKajiuBae-
MocTh. [IpokanuBaemocTs. Biustaue copepikanust yriaepoia B CTaIsIX Ha TBEPIOCTh MapTEHCHUTA.

5. Ilepeuncnuth OCHOBHBIE BU/IbI TEPMUUECKOM 00pabOTKH cTaeil. 3aKkaika 1 ee BUJbI.
O06paboTka X0J0/710M, €€ Ha3HAUYEHHUE U 00JIACTh MPUMEHEHHS.

6. OcHOBHBIE BH/IbI TEpMUUECKOI 00paboTku. OTHyCK, ero Bubl. HazHaueHne kaxjoro
BUJIA OTITyCKa.

7. OcHOBHBIE BUIbI TepMHUECKON 00paboTKu. OTxUT. BUJbl OTKUTa M UX Ha3HAUYEHUE.
Hopmanmsanus, ee nenu.

8. Xummuko-tepmuueckas oopadotka cranu. Ilponeccsl XTO. dakropsl, BAUSIOMNE HA
TG Gy3uIo TpU XUMUKO-TEPMUUECKON 00padoTKe

9. Iemenranus cranu. Tepmuyeckast 00paboTKa IEMEHTOBAaHHbBIX CTaJeH.
10. A30THpOBaHNE W HUTPOIIEMEHTAIINS CTAJIH.
11. IToBepxHOCTHAs 3aKajKa CTaJH.

3. Koncmpykyuonnvie Memanivl u cniasbl

1. Knaccuduxanus yriepoaucTbix crajgeil. MapkupoBka KOHCTPYKIMOHHBIX U HHCTPY-
MEHTAJIbHBIX YTJIEPOAUCTHIX CTaJIEH.

2. BnusHue yriepojia Ha CBOMCTBa cTajel. YTIIepoaucTbie CTalu OOBIKHOBEHHOTO KauecTBa,
YTIEPOAUCThIE KOHCTPYKIIMOHHBIE KaUeCTBEHHBIE CTAJIM, aBTOMATHBIE CTAIN - MAPKUPOBKA U
00JIaCTH IPUMEHEHHS.

3. JlerupoBanwue crajneii, Biusaue nerupyronmx snemento (Cr, Ni, Si, Mn, Co, Al V, W u
T.JI.) Ha CBOMCTBa cTaseil. MapkupoBKa U Kiaccu(UKaIMs JIETHPOBAHHBIX CTAJICH.

4. llemeHTyeMble U yiydlllaeMble JerupoBaHHbIe cTaau. Koppo3noHHocTOMKHME JIerupo-
BaHHBIE CTaJIH.

5. JlerupoBaHHbIe cTalM ¢ 0cOObIMU CBOMCcTBaMHU. [IpyKMHHBIE U MIAPUKOMOIIUITHUKOBBIE

CTaJIN.
6. benrbie, oTOGeneHHbIe U cepble UyTyHBI, UX CTPYKTYpa. MapKUpoBKa CepbIX YyTyHOB.
7. MapxkupoBka yyryHoB. O0IacTH MPUMEHEHHSI CEPBIX, BBICOKOMPOUHBIX U KOBKUX
YYI'YHOB.
8. JKapocroiikue u xkaponpounble ctanud. CrocoObl TMOBBIMIEHUS KAPOIPOUYHOCTH
CTaJIel.
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9. T'pynmbl MHCTpYMEHTANBHBIX MaTEpHANIOB. YTJIEPOIMCTHIE M JIETUPOBAHHBIE WHCTPY-
MEHTAaJIbHbIE CTAJIN UX MapKUPOBKA, JOCTOMHCTBA U HEJJOCTATKH

10. I'pynmbl HHCTpYMEHTAIbHBIX MaTepHuajoB. BeIcTpopexymias cTaib U TBEPIbIC CIUIABHI
UX MapKHpPOBKA, JOCTOMHCTBA U HEJIOCTATKH.

11. U3nococrtoiikocTb. IlyTM mMOBBILIEHUS M3HOCOCTOMKOCTH. ['pynmbl H3HOCOCTOMKHX
CTaJen.

12. W3HococTtolikue cranu: ctaib ['aaduibaa, KaBUTAIMOHHO-CTOWKHUE CTalH, rpauTH3u-
POBaHHBIE CTAJIM, IIAPUKOIIOIIMITHUKOBBIE CTAIH.

13. MapkupoBKka JUTEHHBIX U AePOpPMHUPYEMBIX JIaTyHEH, obmacTu npuMeHeHus. Biusaue
COJIep KaHus IIMHKA Ha (a30BbIi COCTaB M MEXAHUYECKUE CBOWCTBA JIATYHEH.

14. MapkupoBKa JUTEHHBIX U 1ehOpMUpyeMbIX OpOH3, 0071aCTH TPUMEHEHUS.

15. Imarpamma «Al-nerupyromuii siuemenT». JehopMupyeMbie aTlOMIUHUEBBIC CIUIABBI, HE
YIIPOYHsIEMbIE TEPMUYECKON 00pabOTKOI, MApKUPOBKA, 00JIACTH IPUMEHEHHSI, TPUMEPHI.

16. uarpamma «Al-nerupyrommii snemeHT. JleopMupyembie amOMHHUEBBIC CIUIABBI,
YIIPOYHSIEMbIE TEPMUYECKON 00pabOTKOM, MApKUPOBKA, 00JIACTH MTPUMEHEHHSI, TPUMEPHI.

17. JIunarpamma «Al-nerupyrommuii 3inement». JluteiiHble amtOMHUHHEBBIC CIUIABBI, MapKHu-
POBKa, 00J1aCTH IPUMEHEHUS, IPUMEPHI.

4. Hememannuueckue u KOMNO3UYUOHHbLE MAMEPUATIbL

1. Knaccudukanus HEMETAUTMYSCKUX MATepUANIOB IO MpoucxoxacHutoo. CTpykTypa W
cBoiicTBa monumepoB. Knaccudukamus moiuMepoB mno GopmMe MakpoMOIIEKYIbl, IO MOISIPHOCTH,
110 ($a30BOMY COCTOSIHUIO, 110 TTOBEJCHUIO NPU HAIPEBAHUH.

2. Tlonyyenue mnactMacc. [lonmumepusanus. [lonukonaencanus Haznadenne u MexaHu3M
neictBus 106aBok. [TmacTMacchl ¢ HAOTHUTEIISIMU.

3. TepmoracTUyHbIE U TEPMOPEAKTUBHBIE TIIACTMACCHI, IPUMEPBI U 00JIACTH IPUMEHEHHUS.

4. Tlomy4yeHue pe3uH, UX CTPYKTypa U CBOMCTBA. Bubl KayuyKoB, MX CIIOCOOBI IIOJTYyUYEHUS U
o0jacTu MPUMEHEHHUS.

5. W3omnpeHoBbId, OyTagueHOBbIN, KPEMHUHOPTaHUUECKUNA KaydyKd M PE3HHBI U3TOTaBIH-
BAaE€MbI€ U3 3TUX KAY4YKOB.

6. Ilpomecc ByJIKaHW3AHUNA, OCHOBHBIE BYJIKaHH3aTOPhl. OCHOBHBIC JTOOABKH B PE3UHBI U UX
Ha3Ha4YeHHUE.

7. CrekJio, €ro CTpOEHHUE, CBOMCTBA M CIOCOOBI MONydeHUsi. BUIbI cTekosl W uUX o0yactu
MIPUMEHEHUS

8. Kommo3urmonnsiii Matepuai u ero KOMnoHeHThI CIocoObI OTYYeHHUsT KOMITO3UTOB.

9. KoMmo3uimoHHBIE MaTepHalbl C HYJIb-MEPHBIMU HAMOJHUTEISIMH, C OJHOMEPHBIMU
HAIOJTHUTENISIMHU U C IBYXMEPHBIMUA HAMMOTHUTEISIMU. CIIeUeHHBIN aIFOMUHUEBBIN TTOPOIIIOK.

10. KoMIO3UuIIMOHHBIC MaTepHalbl Ha HEMETAJUTMUECKONH OCHOBE. CTEKIIOBOJIOKHHUTHI. YT-
JIEBOJIOKHUTHI. BOpoBONOKHUTEL. OpraHoBOJOKHUTHI. Kepamuueckue KOMMIO3UIIMOHHBIE MaTEpH-
aJbl.

5. OcHosbl mexnono2uu KOHCMpPYKYUOHHBIX MAMEPUANO8
5.1 Ocnogvl tumetinozo npouzeoocmea

1. Jlureiinbie cBolicTBa criiaBoB. OCHOBHBIE TUTEIHBIC CILIABHI.

2. TexHOJOTHS TOJYyYSHHS OTIUBKH B IMECYAHO-TIMHUCTOW (popme (JTUThEe B pa3oBbie (op-
MbI), cXeMa, ocHacTKa. DOPMOBOYHBIE U CTEPIKHEBBIE CMECH.

3. TexHONOTHS MOJYICHHS OTIMBOK B 000JI0YKOBBIX (hopMax.

4. TexHOMOTHs MOTyYEHUS OTIUBOM METOJIOM JIUThS IO BHITUIABIIIEMBIM MOIEIISIM.

5. TexHOJIOTHS JIUThSI KOKUTT.

6. H3zroroBieHHe OTIMBOK IIEHTPOOEKHBIM CIIOCOOOM.

5.2 Ocnogvl 0obpabomku memannog oasieHuem
1. Tonstue OM/I. ®akropsl, Bnustomue Ha OM/I.

2. OcnoBubIe 3akoHOMepHOCTH OM/] 11 0071aCTH UX IPUMEHEHHUS.
3. Xapakrepuctuku aedopmarun. Biusaue OMJ] Ha CTpyKTypy M CBOMCTBa METaJIOB.
IToHsATHS aHU30TPONINSA, TEKCTYpa METAJIA, HAKJIEN U PEKPUCTAUIN3ALIHNS.

24



4. HarpeB meraiia nepen OMJI. Knaccudukanus npoueccoB o6pabOTKH JaBiICHHEM IO
cxemaM, TemrepaType nepopMupoBaHUs U 110 HA3HAYEHUIO.

5. IlpokaTtka U ee OCHOBHBIE CIOCOOBI (TIpUBECTH CXeMbl). Buasl mpodumeit coproBoro
npokara. biatoMel U ciisiObI.

6. Koka. CymHocTh mporecca 1 €ro OTiaudue oT mpeccoBaHus. JJoCTOMHCTBA M HEAOCTAT-
KH.

7. Onepanuu CBOOOJHOW KOBKH: OCaJKa U €€ Pa3HOBHIHOCTH, MPOIIWBKA, KOBKA B TOJI-
KJIaJIHBIX ITAaMIIaxX - [IPUBECTU CXEMBbI U IEPEUUCIUTD POAYKIIHIO.

8. Pa3HOBHUIHOCTH TPOTSKKK - MPUBECTH CXEMBI U MEPEUUCIUTH Mpoaykiuio. O6opymo-
BAHME JIJIs1 KOBKU M €r0 Ha3HAYEHUE.

9. IIpeccoranue. CymHOCTh IPOIECCA B €70 OTIUYUTENbHBIE 0COOCHHOCTH. CXEMBI TIPSIMO-
ro u ooparHoro npeccoanus. [Ipoxykius npeccoBanus. JJocTonHCTBa U HEAOCTATKU METO/IA.

10. Bououenue. CymHOCTh, CXeMa, 0COOCHHOCTH M MPOIYKITUS TpoIecca.

11. O6bemHasi mWTaMIoOBKa, €€ CYMHOCTh. OTauuus OOBEMHOM IITAMIIOBKH OT KOBKH.
[IpuBecTu cXeMbl MITAMIIOBKH B OTKPBITBHIX M 3aKPBITHIX IITaMIax. [IpenmyliecTBa U HEOCTaTKU
00bEMHOI MITAMIIOBKH TTepPE KOBKOM.

12. ®opmoobpasyromue U pa3fAeauTeIbHbIE ONMEPAluU XOJOJAHOW JIMCTOBOW IITaMITIOBKH.
[IpuBectu onpeneneHus U pacKpbITh CYTh ITUX ONEpaLUil.

13. Pa3HOBUIHOCTH XOJIOAHON 00BEMHOMN MITAMITOBKH. [IpUBECTH CXEMBI.

5.3 OcHosbl mexHono2uu c8apoUHO20 NPOU3IBOOCHEA

1. Cpapka. Tepmuueckue, MEXaHUYECKHE U TEPMOMEXaHUYECKHE METOJbl cBapku. JlocTo-
MHCTBA U HEJIOCTAaTKU CBAPKH IIABJICHUEM U JIaBJICHUEM. XMMHU3M U MEXaHU3M IPOLIECCOB CBapKH.

2. JIoCTOMHCTBAa W HEIOCTATKH CBApHBIX coeaWHEHWU. [lapamerpsl, perymupyromme mpo-
Lecc CBapKu. TUIl CBapHOTO COEMHEHUS

3. McTouHMKM TOKa JJIsl QJIEKTPOAYTOBOM cBapku. Pyunas myroBas cBapka. KoHcTpykims
anexktpoaa jist PZIC. Bei6op anekTposa.

4. DneKTpOKOHTaKTHas CBapKa, €e CYLIHOCTb U BHUJBI (IIPUBECTH TPU CXeMbI). Perynupy-
IOILKE [TapaMeTPbI ITOM CBapKU.

5. Crpoenue razoBoro miaameHu. I'a3oBas cBapka. Mcnonbp3yemble ra3bl U CBapOYHbIE Ma-
Tepuabl, 000pyioBaHKe. Y CTPOMCTBO ra30CBApOYHON TOPEIIKH.

6. TexHonorus npouecca ra3oBoM pe3ku. Y CTpOMCTBO ra30BOr0 PE3aKa.

7. ITna3meHHas cBapka. Y CTpOMCTBO MIa3MEHHOM ropenku (MIa3MoTpoHa).

8. IlomyaBTOMaTHYecKasi U aBTOMAaTH4eCKas JyroBas cBapka moj cioem ¢imroca. Jlyroas
CBapKa B aTMoc(epe 3allUTHBIX ra3ax.

9. DNEeKTPOIUIaKOBast CBapKa.

10. Caapka JaBJIeHHEM (XO0JIOJIHASI CBAPKA).

11. CBapka TpeHHEM.

12. CBapka B3pbIBOM.

13. CnenuanpHble TEPMUUYECKHE POLIECCHI: HAIJIaBKa, HANbLICHUE, TTaiKa.

14. Texnonoruueckas u ¢pu3nyecKas CBapUBaeMOCTb. BiusHue JIErHpyIOMIKX 3JIEMEHTOB U
IpuMece Ha cBapuBaeMocTh. Iloapasaenenue cranei Ha 4eThIpe IPYIIbI CBAPUBAEMOCTH.

5.4 Oobpabomxa memannos pezanuem

1. Knaccudukanus MeTalmIopexylMx CTAaHKOB IO METOJy 0OpabOTKH, MO YHHBEPCAIbHO-
CTH, 10 CTETIEHU TOYHOCTH.

2. PexuMbl pe3aHus M IIEPOXOBATOCTh NMOBEPXHOCTH. BiHsHME pe)XKMMOB pe3aHMs Ha Lie-
poxoBaTocTh. OCHOBHBIE ONEPALlUU TOUEHUS (IPUBECTH CXEMBI).

3.Tunsl TOKapHBIX PE3LOB MO TEXHOJOTMYECKOMY HAa3HAYEHUIO U ONEpPAllMM WMHU BBIIOJ-
HsI€MBbIE (CXEMBI).

4. DneMeHThl TOKapHOTO MPOXOJHOro pesua. IlpuBecTn cxemy 3JIEMEHTOB PEXUMOB pe3a-
HUS JJ11 OCHOBHBIX orepanuii ToueHus. BUsbl cTpyxKu.

S. CaepJieHue, 3eHKEpOBaHUE, pa3BEPTHIBAHUE (CXEMBbI). DIIEMEHTHI PEKUMOB
pe3aHusl.
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6. [IporsiruBanue. CxeMbl 0OpabOTKM 3arOTOBOK Ha MPOTSKHBIX CTaHKAaX C 3JIEMEHTaMH
PEKUMOB pPE3aHHUS.

7. ®peszepoBanue. Cxembl 00pabOTKM 3aroTOBOK Ha ()pe3epHBIX CTAHKAX C AJIEMEHTaMHU
PEKUMOB pPE3aHHUs.

8. Tumb! Gppe3 1 MOBEpXHOCTH UMH 0OpadaTHIBaeMBbIE.

9. llnudosanue. OCHOBHBIE CXE€Mbl MUIM(OBAaHUA. DJIEMEHTHl PEXKHMMOB DPE3aHUSA IPU
M OBaHUH.

10. X OHHMHI'OBaHHE: CXEMa, CYIIHOCTh ¥ Ha3HAa4YEHUE.

11. CynepduHHUIIUpOBaHHE: CXeMa, CYITHOCTh U Ha3HAUYCHHE.

12. I[TonupoBanue, abpa3MBHO-)KUIKOCTHAS OTHEIKA, MPUTUPKA - CYIIIHOCTH 3THX 00pabo-
TOK, UX Ha3HAUYECHUE U PA3JIUILe.

13. Crnioco0ObI Hape3aHus pe3bObl
14. HNHucTpymeHTanbHble MaTepuansl. KpacHOCTOMKOCTh. MI3HOC U CTOMKOCTH
UHCTPYMEHTA.
Ilpumepnvie 3a0anusn

1. BxiagplnM NOMIIMITHUKA CKOJIbKEHUS

a) BBIOpaTh (M 0OOCHOBATH CBOM BHIOOP) MaTepHall U3 MPEACTABICHHOTO CITHCKA.

0) Ha3HauYUTHh CHOCOOBI TEPMHUUECKOM OOPaOOTKM C yKa3aHHUEM TEMIIEPATypHBIX PEKUMOB
Harpesa u OXJIaXXKJACHUA.

1 2 3 4 5
Craib 45 Crans 40XH Craimp Y8A Crams YV13A Crans 111X-15

1 2 3 4 5
Crans 45 Crans 40XH Crans Y8A Cranp Y13A Crans IIIX-15

2. ITlopmens rugpoHacoca u3rotosieH u3 craau 38XMIOA, nunuHaprudeckas MOBEPXHOCTh
MO/IBEprHyTa NUTH(OBKE.

a) BbIOpaTh (M 000CHOBATH CBOI BBIOOP) CIIOCOO MOBEPXHOCTHOTO YIPOYHEHUS.

0) KpaTKo OmucaTh BEIOPAHHYIO TEXHOJOTHIO.

3. Ha3zoBure nepeunciieHHble MaTepuansl U pacumdpyite ux mapku: 9X0; CH1S5; J168; BpAS.

a) U3 mepeuricieHHBIX BbIIIE MAPOK BBIOEpUTE MaTepHall JUIsl U3rOTOBJICHUS HOXEH i Qy-
TaHOYHOTO CTaHKa IO JIEPEBY.

6) BriGepute n 060cHy#TE CIOCOOBI TEPMOOOPAOOTKH ITHX HOXKEH.
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