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1 BBenenue

Pabouas nporpamma 1 GpOH OIEHOYHBIX CPEACTB AUCIUILTUHBI « T€XHOIOTHs KOHCTPYK-
IIMOHHBIX MaTEpUaJIOB)» COCTAaBJIEHbl B COOTBETCTBUU C TPeOOBaHUAMM (pelepabHOrO rocyaap-
CTBEHHOTO 00pa30BaTEeNbHOIO CTaHAApTa, YTBEPKICHHOTO NpukazoM MunHoOpHayku Poccwuii-
ckoil denepanuu , 1 OCHOBHOW MpodeccuoHanbHOM 00pa30BaTesIbHON MPOrpaMMbl OATOTOBKH
«TemnoBble 3JIEKTPUUECKUE CTAHLIMKW» 110 HarpaBieHHIo 1moarotoBku «13.03.01 Temnosnepre-
TUKA U TEIUIOTEXHUKAY.

3ajiaqm  MMCIH- | PacemoTpeTs BONMPOCH! NPOM3BOACTBA MATEPHATOB, MPUMEHAEMBIX B

TUTHHbI POMBIIIICHHOCTH, 3aMEHBI OJJHUX MaTePHAIOB APYTUMH HPU PEUICHUU
TEXHUYIECKHX MPOOJIEM, CBSI3aHHBIX C YKOHOMHEH, YMEHBIIEHHEM MacChl
MalluH ¥ TpUOOPOB, HOBBIILIEHUEM TOYHOCTH, HAJEKHOCTH U paboTo-
CIIOCOOHOCTH MEXaHU3MOB U PHOOPOB

OcHoBHble  pa3- | 1. JIuTeiinoe mpousBoacTBO: JluTeitHoe mpou3BoacTBO. Buasl nuthbs, 13-

Jedbl  /  TEeMBl | TOTOBJIEHHE OTJIMBKH B IECYAHO-TIIMHMCTYIO M METAUIMYECKYIO (DOPMBI,

JHACUHATLINHBI Pacuer [IAXTHI TS BBITUIABKH YyTr'yHa, Tecr 1

2. ObopaboTka Meta/jioB aaBjieHHeM: OOpaboTka METaJIIOB JIaBJICHUEM,
Buner o6paboTkn mMeramioB nasienuem, lIpokartka, [IpeccoBanue, [Ipoek-

TUPOBAaHHME  TEXHOJOTMYECKOTO  Ipolecca  IMITaMIOBKH, PacueTHo-
rpagpuueckass  pabora JluctoBas  mramnoBka-BelpyOka, Tect @ 2
3. CBapouHoe npou3BoacTBO: CBapodyHOe MPOM3BOACTBO, Buibl cBapkw,
Tect 3
4. OopadoTrka MeTtaL10B pe3annemM: O6paboTka MeTaIOB pe3anuemM, Bu-
JTBI 00paboTku METAaJII0B pe3aHuem, Peszanme, Tect 4
JK3aMeH: DK3aMeH

5. IlopomkoBass mMera/uryprusi: MeToabl MoJiydeHusi MOPOLIKOB, Pacuer
3¢ (HEeKTUBHBIX YCIOBUH MOIYYSHHsI MOPOIIKOB 3a/IaHHOTO COCTaBa B LIapo-

BBIX MeNbHHUIAX, TecT 5

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO0 JUCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMHU I0CTHKEHHUSI KOMIIeTeH M

Hpouecc HU3YyUYCHUA OUCHHUIIIMHBL

«Texnonorus KOHCTPYKIHUOHHBIX MAaTCpHUaJIOB»

HamnpaBsJieH Ha (OpMHUpOBaHUE ClenyromUX KommeTeHuil B coorBerctBuu ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTeNbHOM nmporpammoi (Tadnuma 1):

Ta6muma 1 — KomneTeHuu u MHANKATOPHI UX TOCTHKCHUS

KO,Z[ 1 HAMUMCHOBAHHC
KOMIICTCHII U

I/IHI[I/IKaTOpLI JAOCTHIKCHUA

[Tnanupyemsble pe3yabTaThl 00y-
YEeHMs 110 AUCLHUIIINHE

Ob6menpodeccnoHanbHbIe

OIIK-4 CrnocobeH yuu-
TBIBaTh CBOMCTBA KOH-
CTPYKIIMOHHBIX MAaTepu-
aJloB B TEIIOTEXHHYE-
CKHMX pacyeTax C y4yeToM
JIUHAMHYECKUX M TEINIO-

OIIK-4.1 3naer obmactu mpu-
MEHEHHsI, CBOWCTBA, XapaKTepu-
CTUKHU U METOJIbl MCCIIEN0BAaHUS
KOHCTPYKIIMOHHBIX MaTepHaliOB,
OCHOBHBIE 3aKOHBl MEXaHUKHU
KOHCTPYKIIMOHHBIX MaTepHalioB,

3HaTh COCTaB, CTPYKTYpY, CBOMi-
CTBa U IMPHUMEHEHUE MaTepuasoB,
METO/Ibl ONIPEAEICHUS MEXaHUYe-
CKHX CBOMCTB MaTepHasioB; yMETh
00OCHOBAHHO BBHIOMpPATH palHo-
HaJbHBIH MaTepHall 3aroTOBKH,




BBIX HArpy30K

UCTIOJBb3YEMBIX B TEIUIOIHEpre-
THKE " TETIOTEXHHUKE
OIIK-4.2 Ymeer BbIOMpaTh KOH-
CTPYKUMOHHBIE MaTepuagbl B
COOTBETCTBUH C TpeOyeMbIMU
XapaKTepUCTHKAMU ISl UCIIOJIb-
30BaHMs B 00JIacTH mpodeccro-
HAJIbHOM JIEATENIHOCTH, YMEET
BBINOJIHATh PAacyeThl Ha MPOY-
HOCTh DJIEMEHTOB TEIIOTCXHH-
YEeCKUX YCTAaHOBOK M CHUCTEM C
y4eTOM YCJIOBUH HX pabOTHI
OIIK-4.3 Bnanmeer HaBbIKaMH
ydeTa CBOWMCTB KOHCTPYKIIMOH-
HBIX MaTEpUaIOB B TEIJIOTEXHU-
YeCKMX pacyerax C y4eTOM M-
HAMHYECKUX M TEIUIOBBIX HArpy-
30K

ero crocod® moiy4yeHus U oOpa-
OO0TKH, UCXOJS U3 3aJaHHBIX JKC-
IUTyaTal[MOHHBIX TpeOOBaHUN K
JIeTalli, CYIIHOCTb, TEXHOJIOTHIO
U OCOOCHHOCTH COBPEMEHHBIX
METO/IOB 00PabOTKH KOHCTPYK-
LIUOHHBIX MaTEPUAIOB IJIi U3rO-
TOBJIEHUS  JeTajied  3aJaHHOU
(OpMBI U KauecTBa.

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

HI/ICHI/IHHI/IHa «TexHomnorus KOHCTPYKIIHMOHHBIX MATCPUAIIOB» H3YYACTCA Ha 1 Kypce, 2

ceMecTpe.

JucuumnnuHa BXOAUT B coctaB Oioka 1 «/lucuumiuuel (MOAyNn)» U OTHOCUTCS K 6a3o-

BOI1 YacTH.

3HaHUs, YMEHMS M HaBBIKM, COPMHUPOBAHHBIE MIPU U3Y4YEHUHU AUCUUILUIMHBI «TexHomno-
I'Usl KOHCTPYKIIMOHHBIX MaTepUaIoBy, OyayT BOCTPeOOBaHbI IPU U3YUEHUH MOCIEAYIOUINX JHC-
LUIUIMH: «Marepuanosenenue», «lIpuknagnas MmexaHukay.

Jucnunnuza «TexXHOJIO0rusl KOHCTPYKIMOHHBIX MaTEPUAIOBY B paMKaxX BOCIHUTATEIbHON
paboThl HampaBlieHa Ha (GOPMHUPOBAaHUE y OOYYAIOLIMXCS YYBCTBO OTBETCTBEHHOCTH M YMEHHE
apryMeHTHPOBaTh, CaMOCTOSITENIBHO MBICIUTh, Pa3BUBACT TBOPYECTBO, MNPOPECCHOHATbHBIE
YMEHUS WIA TBOPYECKHU PA3BUTON JITUYHOCTU, CUCTEMBI OCO3HAHHBIX 3HAHUU, OTBETCTBEHHOCTH
3a BBINIOJIHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJJaHUH U T.J.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYecKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aroluxcs ¢ npenoaasBa-
TeseM (10 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOATEJIbHYI0 Pa00Ty 00y4aroImmuXxcst

O6m1ast Tpy10€MKOCTh (00HEM) TUCIUIUIMHBI COCTaBIISAET 4 3.¢., 144 aka. yac.
Pacnipenenenne o6beMa AUCHUILTUHBI (MOJIYJIsI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-

JIEHO B Tadimue 2.

Tabmuua 2 — O6beM TUCIUILIMHBI (MOJIYJIs) IO BUJAM YUeOHbIX 3aHATHH

O0BeM TUCUUITIAHEL

Bcero akamemmu-
YEeCKHUX YacoB

OO0mmast TpyA0€MKOCTh TUCITUTUTUHBI

144

KonTakTHasi ayniuTopHasi padora o6y4awInuxcsi ¢ npenogasarejiem (mo | 48
BH/JIaM y4eOHBIX 3aHSATHIi), BCEro




B ToM uncie:

3aHATHA JEeKIHOHHOr0 TUNA (JICKIIUU W WHBIC y4eOHBbIC 3aHATHUS, TIPEIy-
CMaTPUBAOIINE TPEUMYIIECTBCHHYIO TIepeady y4eOHON MHpOopMaIuu 1e-
JIarOTHYECKUMH PAaOOTHUKAMU )

16

3aHATHS CEMUHAPCKOT0 THNA (CEMUHAPHI, PAKTUYCCKUE 3aHATHUS, TIPaK-
TUKYMBI, TaOOpaTopHbie paboThl, KOJUIOKBHYMBI M WHBIC aHAJIOTUYHBIC 3a-
HATHS)

32

CamocrosiTesibHAsi padoTa 00y4aloNUXcsl 1 KOHTAKTHAasE padoTa, BKIIO-
Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO PaboTy o0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM 4HMCJI€ WHIUBUAYalIbHbIE KOHCYJbTa-
[[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHHON
cpele By3a

61

[TpomerxyTouHas arTectanus o0yJarmuxcs — JK3aMeH

35

5 Copepxxanue IMCUUILIHHBI (MO1YJISI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jaesiam)

€ YKa3aHMeM OTBeJIEeHHOI0 HA HUX KOJIMYeCTBA aKAJeMHYEeCKUX YaCOB U
padoThI

Tabmuna 3 — CTpyKTypa B Coiep>KaHue TUCITUTUINHBI (MOJTYJIST)

BU/IOB y4eOHOM

HaumenoBanue pa3ienos, TeMm u Buner yue6HOI paboThl, BKIIIOYas CAMOCTOSTEIBHYIO pa-
CoJiepKaHue MaTepuaia 00Ty 00yJarommxcs ¥ TPYA0EMKOCT (B Yacax)
KonTaktHas padora mpemnogasarens ¢ ooydatomu- | CPC
MUCS
Jlexuu CeMuHapckue JlaboparopHbie
(mpakTuueckue 3a- 3aHATUSA
HSTHS)
1. JIuTteiinoe NPOU3BOACTBO
JInTeitHoe mpou3BoaACTBO. Buabl 2 4
JUThS
HN3roroseHue OTJIMBKHU B 1eC- 4 4
YaHO-TJIMHUCTYIO M MeTaJlInye-
CKYIO (pOpMBbI
PacueT HXTHI 1J151 BHIIIABKH 4
YyryHa
2. O0padoTKa MeTaJIOB 1aBJIeHHEM

O0padoTKa MeTAIJIOB 1aBJI€HH- 2 4
eM
Buabl 00padoTKH MeTAJLIIOB 2 4
JaBJIEHHEM
IIpoxkarka 4 4




IpeccoBanne 4 4
IIpoexTHpPOBaHHE TEXHOJIOTHYE- 4
CKOro0 nmpoiecca mTaMInoBKHU
PacuerHo-rpaduyeckas padora 4 13
JlucroBasi mITaMnoBKa-BbIPyOKa
3. CBapo4Hoe MPOU3BOACTBO
CBapo4Hoe Npou3BO/ICTBO 2 4
Buabl cBapku 2 4
4. O0padoTKa MeTALJIOB Pe3aHUEM
O0padoTKa MeTaJIOB pe3aHueM 2 4
Buabl 06padoTKu MeTAJLIOB pe- 2 8
3aHHeM
Pe3anue 4
JK3aMeH
5. IlopoimikoBast MeTAJLIyprus
MeToabl MOJTy4YeHHs MIOPOILIKOB 2 4
Pacuyer 3¢ pexTUBHBIX YCJI0BHI 4
MOJy4eHHsl MOPOLIKOB 32/IaHHO-
ro cOCTaBa B IAPOBBIX MeJIbHHU-
nax
HUTOI'O no aucumMinHe 16 16 16 61

6 BueaynuTopHasi caMoCTOsITeIbHAS PadoTa 00y4alOIMXCS N0 JUCHHUILIMHE (MOLY-

JI10)

HpI/I IJIaHUPOBAHUN CaMOCTOSTEILHOMN pa6OTI>I CTYACHTY PCKOMCHAYCTCA PYKOBOACTBO-

BaThCsI CIETYIONIUM PACTIPEICTICHUEM YacOB Ha CAaMOCTOSITEIbHYIO paboTy (Tabnwuia 4):
Tabnuna 4 — PekoMeHyeMoe pacnpe/ieieHe 4acoB Ha CAMOCTOSITETTbHYIO paboTy

KoMnoHeHTbI CAMOCTOSITEILHOM paﬁDTl)l

KoaunuecTBo yacoB

M3yueHne TeOpeTHIeCKUX pa3/IesioB TUCIIUTLTHHEI 36
BrimontHeHNE OTYeTa M MOATOTOBKA K 3amuTe j1ab. paod. 12
BrinonHenne ordera M NOATOTOBKA K 3amute PI'P 13

7 OueHoYHbIE CPeICTBA /1JIsl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U POMeKYTOYHOM

arrecTauMu 00y4aroMXCcH M0 JMCUMILINHE (MOTYJIIO0)




8

cDOHI[ OIICHOYHLIX CPCACTB MJIA IMMPOBCACHUSA TCKYIICTO KOHTPOJISA YCIICBACMOCTH U IIPO-
MEXKYTOYHOM aTTecTaluu npeacTtasieH B [Ipunoxenun 1.

TlonHpIl KOMILIEKT KOHTPOJIbHBIX SaﬂaHI/Iﬁ WM UHBIX MaTCpuajioB, HGO6XOIII/IMBIX JJIA
OLICHUBAHMSI PE3yJAbTATOB O0YyUEHHUS MO AUCHMILTUHE (MOJYIII0), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKOe U HHPOPMALMOHHOE o0ecTiedeHne JUCHUIIMHBI (MOIYJIA)

8.1 OcHoBHas nuTEparypa

1. ®etucos, ['. [I. MarepuasioBeieHUEe U TEXHOJIOTHS MaTEPUAIOB [DJIEKTPOHHBIN
pecypc] : yueonuk / I'.I1. @etucos, @.A. l'apudymmus. - M.: HUL] UTHOPA-M, 2014. - 397 c. //
ZNANIUM.COM :  D3JeKTpOHHO-OMOJMOTEYHass  cucremMa. —  PexuMm  JocTyma:
http://www.znanium.com/catalog.php, orpaHudeHHBIN. — 3ari. ¢ YKpaHa.

2. Hpun, M.E. TexHonorus KOHCTPYKIIMOHHBIX MaTEPUAIOB U MAaTEPUAIOBEICHUE :
yuebnuk i By3oB / M. E. llpun, M. A. Mockanes. - M.: Beicias mkomna, 1990. - 448c.

8.2 JlomoysHUTENbHAS TUTEpaTypa

1. Tapacenko, JI. B. MatepuanoBenenue [DneKTpOoHHBIN pecypc| : yueOHOe mocodue s
By30B / JI.B. Tapacenko, C.A. IlaxomoBa, M.B. YHuukoBa, C.A. ['epacumos; Ilox pen. JI.B. Ta-
pacenko. - M.: HULl Uuadpa-M, 2012. - 475 c. // ZNANIUM.COM : 351eKTpOHHO-OHOIMOTETHAS
cucrema. — Pexxum nocrtyma: http://www.znanium.com/catalog.php, orpanudenssrii. — 3ari. ¢
IKpaHa.

2. MarepuanoBeiecHUe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTEPUAIIOB : YUCOHHK JJIsi BY30B
/ Tlon pen. B.b.Ap3zamacoBa, A.A.YepenaxuHa. - 2-e u31., crep. - M.: Axagemus, 2009. - 447c. -
(Bricuiee nmpodeccnonanbHOE 00pa3oBaHue).

8.3 MeTtoanueckue YKa3zaHus Al CTYACHTOB 110 OCBOCHUIO JUCIHUIIIIMHBI

1. Kypraue P.B. JlucroBas mraMmnoBKa-BeIpyOKa:METOJUYECKHE YKa3aHHs K J1abopaTop-
HOM padoTe.- M.: Komcomonbck-Ha-Amype:I'OYBIIO «KHAT'TY», 2010.-18c.

8.4 CoBpeMeHHBIE MTpodeccroHallbHbIe 0a3bl JAHHBIX U MH(OPMALMOHHBIE CIPABOYHbIE
CHCTEMBI, UCTIONIb3yeMbI€ TIPH OCYILIECTBIEHHH 00pa30BaTENIFHOTO MpOoIiecca M0 AUCIUIIIHHE

e DnektpoHHO-OMONMHoTeuHas cuctema ZNANIUM.COM.
e DiekTpoHHO-OMbaMoTeuHas cuctema IPRbooks.
e DnekTpoHHO-O0uOIMoTeuHas cuctema eLIBRARY .RU.

8.5 Tlepeuenb pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «HTepHeT»,
HEOOXOUMBIX JJISi OCBOEHUS AUCHUTUTHHBI (MOIYJIs)

1. DnekrpoHHBIE WH(POPMAIMOHHBIE PECypchl M3aarenbcTBa Springer Springer Journals
(https://link.springer.com)

2. Tlonuremarnyeckas pedepaTUBHO-OMOIMOrpaduyeckas U HayKoMeTpuyeckas 6as3a JaH-
ueix Web of Science (http://apps.webofknowledge.com)

3. HudopmanmonHo-crnpaBoyHas cucrema «KoHCynbTaHT TUTIOC»

4. baza JaHHBIX MEXIYHapOAHBIX HWHACKCOB HAyYHOTO IIUTHPOBAaHUS  Scopus
(https://www.scopus.com )



https://link.springer.com/
http://apps.webofknowledge.com/
https://www.scopus.com/
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5. Springer Materials (https://materials.springer.com) — snekTponHas miatdopma ist J0-
CTyma K PEryJIspHO OOHOBISIEMBIM 0a3aM JaHHBIX 110 MaTEPHATIOBEICHUIO H3IaTEIbCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKMX W IWHAMHYECCKHX CIIpa-
BOYHBIX U3/IaHUI 110 HAHOMAaTEpHUajaaM U HAHOYCTPOUCTBAM.

8.6 JlutnieH3noHHOE U CBOOOIHO pacpOCTPaHIEMOE MPOTpaMMHOE 00eCTieYeHHE, UCTIONb-
3yeMoe MPH OCYIIECTBICHUN 00pa30BaTeIbHOIO MpoIiecca Mo JUCIHUILTHHE

Tabnuna 5 — [lepeuenb UCHOIB3yeMOr0 MPOrPaMMHOT0 00ecieueHus

Haumenosanue [10 PexBU3UTHI / yCIIOBUS HCTIOIB30BAHUS

Microsoft Imagine Jlunensuonneiit 1oroBop A2223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOOHAS TUIICH3US, YCIOBHS UCTIOJIBb30BaHUS 110 CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHEe YCIOBUSA

Opranuzanys 00pa3oBaTeIbHOTO MPOIECCa PEriIaMeHTUPYeTC sl YIeOHBIM TJIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuil. s Bcex BUAOB
ayIUTOPHBIX 3AHATUI aKaJEMUYECKUM Yac yCTAHABIMBACTCS MIPOIOJKUTEILHOCTEIO 45 MUHYT.

IIpu dbopmupoBanuu CBOEW MHAMBHIYAIBbHOW 00pa3oBaTeNbHON TpaeKTOpuH O0Oydaro-
HIUICS UMEET MIPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMX AUCHUILIAH U TPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPhI 0CBOOOXKAaeT 00yyarole-
rocst OT HEOOXOMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TpPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH. TpaauiinoH-
HBbIC O6pa30BaT€JIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHaTuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHble TEXHOJOTHUU PEATH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITENIBHONH DPaOOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeNbHOM Cpeie.

9.2 3aHATHA JEeKIHOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpeanoaraeT CuCTeMaTU3MPOBAHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu jekTop 00s3aH MpenynpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbIINA 00beM HMH(pOpMaIMU U 00ecreunBaTh
Oosee riry0okoe MOHMMaHHE y4eOHBIX BOIPOCOB MPHU 3HAUUTEIHHO MEHbILEH 3aTpare BPEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA



https://materials.springer.com/
https://nano.nature.com/
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CemuHapcKue 3aHATHS MPEJICTABISAIOT COOON JeTaTn3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro MaTrepuasa, IpoBOJATCS B LEJAX 3aKPEMJIEHNs Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/ieibl.

OcHOBHOI (hopMOIl IPOBENCHUS CEMHHAPOB SBISIETCS 00CYyXkAeHHEe Hanbosee mpodaem-
HBIX U CIIOKHBIX BOIIPOCOB 10 OTAEIBHBIM TE€MaM, a TaKkXke pa300p NPUMEpOB U CUTyallUd B
AyJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH mpenojaBaTeisl BXOIAT: OKa3aHHE METOAWYECKOH Mo-
MOIIH U KOHCYJIbTUPOBaHHE CTYAEHTOB 10 COOTBETCTBYIOILIMM T€MaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLICHUBAETCS 110 CIAEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, Ipe/IaraeMble IPernoiaBaTeseM;

- y4acTue B AUCKYCCUSX;

- BBIIMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCUCTUPOBAHUE MPEIOIaBATENI0 B IPOBEACHUN 3aHITUH.

OtBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknazpl U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepUajIoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCThb PacCyKACHUI.

OneHuBaHue 3aJaHU, BBIIOJHEHHBIX HA CEMHHApCKOM 3aHATUHU, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOIUXCS 10 JUCHUILIHHE (MOAYJII0)

CamocrosrenbHas paboTa CTYIEHTOB — 3TO HPOLIECC aKTUBHOIO, ILIEJIEHAINPABIECHHOIO
nproOpeTeHNs] CTYIEHTOM HOBBIX 3HAaHHWH, YMEHUI 0€3 HEMOCPEICTBEHHOTO Y4acCTHs Mpernoa-
BaTelsl, XapaKTepU3YIOIUICS MpeAMETHOW HaNpaBIEHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00yUJarOmIerocs.

Ienu camocToATeNbHON PabOTHI:

- CUCTEMaTu3alus U 3aKpEIUICHHE NIOJYYCHHBIX TEOPETHUECKUX 3HAHUM U NTPAKTHYECKUX
YMEHMH CTYJIEHTOB;

- yriIyOJieHHE U pacIIipeHne TEOPETHUECKUX 3HAHUH;

- (popMupoBaHNE YMEHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIEHHAJIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHHIO U CAMOPEaIN3alNH;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHNUN U aKaIEMUYECKUX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBHIYaIbHO WM TPYHIaMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHon0rUs OpraHu3ay CaMOCTOSTENbHONW pabOThl CTYJCHTOB BKJIFOYAET MCIOJIb30BA-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
MPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBaKHEHIIeMmy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, IPHOOPETEHNs ONpPEeIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToanueckue ykazaHus JAJI51 00y4AIOIUXCS M0 OCBOCHHMIO 1M CIIUTIIMHbI

HpI/I HU3YUCHUUN NUCHUIIIINHBI O6y‘-IaIOIJ_II/IMC$I I_ICJ'ICCOO6p8.3HO BBITIOJIHATE CJICAYIOMIUEC PC-
KOMCHIOallnuM:
1. I/I3y‘-ICHI/IC yqeGHoﬁ JUCHUIIIINHBI JOJDKHO BECTHUCh CUCTCMATUYCCKH.
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2. Ilocne n3yyeHHst Kakoro-mbo pasjena 1o yueOHUKY MM KOHCHEKTHBIM MaTephaiam
PEKOMEHIYeTCs 10 TTaMSTH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHUE CIIEAYET YICIUTh BBIMTOJIHEHUIO OTYETOB IO MPAKTUYECKUM 3aHSITH-
SIM ¥ UHJJMBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, M3y4aeMBIX CaMOCTOSTEIBHO, 337aeTCsS Ha JICKIHUAX IMPETio-
naBaresneM. VM ke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
HAay4HOH JIUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX HA JIEKIIUH.

ITpu camocTosATENBHOM IPOPabOTKE Kypca 00y4aroUIHecs! JOIKHBI:

- IPOCMaTPHUBATh OCHOBHBIE ONIPEACICHUS U (DaKTHI;

- TIOBTOPUTH 3aKOHCIEKTHPOBAHHBIA Ha JICKIIMOHHOM 3aHATUU MaTepUasl M JOIMOJIHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

- U3YYHUTh PEKOMEH/IOBAaHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTAI[UU M KOHCIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

- CAMOCTOATEJBHO BBITIOJIHATD 33JJaHNs, aHAJIOTHYHBIE TPEITIaracMbIM Ha 3aHATHSIX;

- UCTIOJIB30BATH JUIS CAMOIIPOBEPKH MaTepHalibl (POH/IA OLCHOYHBIX CPE/ICTB.

10 Onucanne MaTepHAJIbLHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AUMOro JJIf 0CY-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLecca M0 JUCHHUILINHE (MOYJII0)

10.1 Y4eOHo-1a00paTopHOe 000pyA0OBaHUE

Tabmuna 6 — [lepeuens 00opypoBaHus JT1a00paTOPUN

Aynuropust | HaumenoBanue aynuto- | Mcrnonb3yemoe o00pymoBaHue
puu (maboparopun)

202-2 JlabopaTopust TEXHOJIO- 1 mepconanpubiii 9BM ¢ nponieccopom Core(TM) 13-
MU KOHCTPYKLMOHHBIX 3240 CPU @ 3.4 GHz; 1 skpaH ¢ HOpOEKTOPOM
MaTepuasoB EPSON EB-825V; MoienbHBIN KOMIUIEKT AJISt BBITIOJ-

HEHUS JIUThS B MIECUAHO-TJIIMHUCTBIE U METAJNINYECKUE
(bopMbI; OETYHKH, dJIEKTPOTIEYh

116-2 JlaGoparopus Tepmuye- [TpokaTHbIe BaJIKK, MUHUIIPECC
CKO#1 00paboTKH MeTal-
JIOB

10.2 TexHu4yeckue ¥ JIEKTPOHHBIE CPEACTBA 00y4eHHA

IIpakTHyeckune 3aHATHA.

AymuTopuu Ui NPAaKTUYECKUX 3aHATUN YKOMIUIEKTOBAHBI CIEIMATU3UpOBaHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUdeHUs (TIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS.

Jlns nabopaTopHBIX 3aHATHH Hcnonb3yeTcsa ayauTopus Ne202-2 u Nel16-2, ocHaeHHas
000py/I0BaHUEM, YKa3aHHBIM B Ta0II. 6.

CamocrosiTeibHast padoTa.

[Tomerienus Ui caMOCTOSITEIBHON PabOTHI OCHAIIICHBI KOMIIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TOJIKITIOUEHHS K ceTH «/HTepHeT» U JOCTyNnoM K 3JIeKTPOHHONW MH(OPMAalMOHHO-
oOpa3oBatensHOM cpeae KHAT'Y:

- yutanbHbii 3a1 HTh KHAT'Y;

- KOMITbIOTEepHBIE Kacchl (aya.204 kopmyc Ne 2).
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11 Unnie cBeaenus

MeToauuyecKue PECKOMEHIANH 110 oﬁyqenmo JUI ¢ OrpaHU4YC€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHme MUCIHUILTMHBI 00yYaOIIUMUCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYaAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS JUISl ITOIy4eHUsT 00pa3oBaHusi 00yJaromuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHIECKUMHU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIUIOB U JIUI[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHIUBUIYAIBHBIMU MPOrpaMMaMy peaduIuTalii MHBANUAOB (ipu Hanuuuu). [lpu HEOoO-
XOJIMMOCTH OCYILIECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA MPErnoAaBaHus ThIOTOPAMH, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TPOLIEIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuIUTAIMK C IENIbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IEH-
TaMu, CO3JaHUH KOMGOPTHOTO MCUXOJIOTHYECKOT0 KJIMMara B cTyAeHuecko rpymnne. [lonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YalbHOW, C HCHOJB30BAHUEM CIELIHMAIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CHCTEM.

OcBoenne nucruruiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCMOIb30BaHUEM CPEICTB
00yudeHusl 00ILEro U ClelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE OOecledeHre MpeaycMaTpuBaeT NPUCIOCOOIeHUE ayIUTo-
puit k Hyxaam aun ¢ OB3.

dopma npoBeACHUS ATTECTAIIMK JIJISl CTYACHTOB-UHBAINIOB YCTAaHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX TCUX0(pU3NUYecKux ocobeHHocten. s crynentoB ¢ OB3 npenycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WIM DJIEKTPOHHON ¢Qopme (s JUI € HAPYLIEHUSIMU OINOPHO-
JIBUTATENILHOTO amrapara);

- B IIeYaTHOM (opMe WM JIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMHU CIIyXa, peuH, 3pEeHus);

- METO/IOM YTEHUS aCCUCTEHTOM 3a/1aHUs BCIYX (JUIs1 JIUL[ C HAPYILIEHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIAEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare M HabOpOM OTBETOB Ha KOMIbIOTEpPE (ISl JIMI] C HApYIICHHUSI-
MU CIIyXa, peun);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3PEHMSI, OIOPHO-IBUTATEIBHOTO allapara).

[Tpu HEOOX0AUMOCTH AJ1s1 00YUAIOIMIMXCS ¢ MHBAIMIHOCTBIO MPOIIEypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«TexHOJI0THA KOHCTPYKIMOHHBIX MATEPHAJIOB)

Hanpanenune noaroToBku

13.03.01 TemnosHepreTrika u TEILIOTEX-
HUKa

Hamnpasnennocts (mpoduib) oOpazoBartenbHON Mpo-  TerioBble AIEKTPUUYECKUE CTaHIIUN

rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs Ounas gopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
1 2 4

Bun npomexxyrodyHoi arrecra-

O1H

Ob6ecneunBaroiiee MoApas3acieHue

DK3aMeH

Kadenpa «MatepuanioBeieHre U TEXHOJIOTHSI HOBBIX MaTEpH-
ajsoB»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemsble pe3ynbTaThl 00y-
YEHUS M0 AUCIUIUINHE

O6menpodeccrnoHanbHbIE

OIIK-4 CniocobeH yuu-
ThIBaTh CBOMCTBA KOH-
CTPYKLIMOHHBIX MaTepH-
aJIoB B TCILIOTCXHUYC-
CKHX pacuerax ¢ y4eToM
JUHAMUYCCKUX U TEILIO-
BBIX Harpy3oK

OIIK-4.13naer obnacTu mpume-
HEHHUs, CBOWCTBA, XapakTepu-
CTUKU U METOJIbl MCCIIeI0BaHUS
KOHCTPYKIIMOHHBIX MaTepHUaJiOB,
OCHOBHBIE 3aKOHbl ~MEXaHUKHU
KOHCTPYKIIMOHHBIX MaTepHUaJIOB,
UCIOJIb3YEMBIX B TEIIOIHEPTe-
THKE u TETJTIOTEXHUKE
OIIK-4.2 Ymeet BoIOMpaTh KOH-
CTPYKIIMOHHBIE ~MaTepuaiabl B
COOTBETCTBUU C TpeOyeMbIMU
XapaKTePUCTUKAMH JJISI UCTIOJIb-
30BaHMSA B 00jacTu mpodeccruo-
HAJbHOM JICSITEIIbHOCTH, YMEET
BBIMIOJHATh pacueThl Ha TMPOU-
HOCTh DJJIEMEHTOB TEIUIOTEXHU-
YeCKHMX YCTAaHOBOK U CHUCTEM C
Y4€TOM YCIOBUH HX padOThHI
OIIK-4.3 Bnameer HaBBIKAaMU
y4yeTa CBOWCTB KOHCTPYKI[MOH-
HBIX MaTepUajoB B TEIJIOTEXHHU-
YECKMX pacyeTax C y4eToM M-
HAMUYECKHX U TEIUIOBBIX HATpy-
30K

3HaTh COCTaB, CTPYKTYpYy, CBOW-
CTBa ¥ MPHUMEHEHHE MAaTEpUaJIOB,
METO/Ibl OIpe/IeTICHUs] MEXaHuye-
CKUX CBOWMCTB MaTEpPHAJIOB; yMETh
000CHOBAaHHO BBIOMpATH pAIHO-
HaJIbHBIA MaTepHall 3aroTOBKH,
ero croco® monydeHus U ooOpa-
OOTKH, UCXOJS U3 33JJaHHBIX JKC-
IUTyaTallMOHHBIX TpeOOBaHUN K
JeTalld, CYIIHOCTh, TEXHOJIOTHIO
U OCOOCHHOCTH COBPEMEHHBIX
METOJI0B O00pabOTKM KOHCTPYK-
[IUOHHBIX MaTepHasioB AJI U3TO-
TOBJICHUS  JEeTaJed  3aJaHHOU
(hopMBbI 1 KauecTBa.

Tabnuna 2 — [Macopt dhoH/1a OLIEHOYHBIX CPEJICTB
Koutpoaunpyembie dopmupyemasi Komiie- HaumenoBanue | [loka3aTenu oueHKH
pa3aeJibl (TeMbl) TEHL M OLICHOYHOTI0
AUCHMILINHBI cpeacTBa
Tecr 1 Tect [TonHas u cBoEeBpe-
MEHHas MOATr0TOBKA
OTBETOB Ha KaXJ10€
OIIK-4 CriocoOeH y4uThI- 3a/laHue
BaTh CBOMCTBA KOHC -
Tect 2 TPYR" ecr [TonHas u cBoeBpe-
LMOHHBIX MaTEpPUAJIOB B
MEHHasl IOJITr0OTOBKA
TEMJIOTEXHUYECKHUX pacye-
OTBETOB Ha Kax0€
Tax ¢ y4eTOM JUHAMHUYe-
3a/1aHKe
CKHX Y TEIJIOBBIX HATPY30K
PacueTHo- PI'P CamocrosiTenbHOE
rpaduueckas padbota COCTaBJICHHE IJIaHa
JlucroBast mTaMnoB- peuieHus Toi win
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Ka-BBIpyOKa

Tect 3

Tecr 4

Tect 5

WHOM MpoOIeMbl

Tect [Tonnas u cBOeBpe-
MEHHasl MOJIr0TOBKA
OTBETOB Ha KaXJ10€

3agaHuc

Tect [TonHas u cBoEBpe-
MEHHasl MOJATr0TOBKA
OTBETOB Ha KaXXJ10€

3aJaHne

Tect [Tonnas u cBOeBpe-
MEHHasl MOJIr0TOBKA
OTBETOB Ha KaXXJ10€

3agaHuc

2 MeroauyecKue MaTepuaJibl, ONpe/e/siiolue Mpoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA 1eATeJIbHOCTH, XapaKTepu3ylouye npouecc popmupo-
BAHHUSA KOMIIeTEHIMIA

Meroauyeckue MaTepuasl, ONPEACIAOIUe IPOLUEAYPbl OLCHUBAHUS 3HAHUN, YMEHHUU,
HaBBIKOB U (WJIM) OMbITA 1EATEIILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuua 3).

Tabmuna 3 — TexHonormyeckas Kapra

HaumenoBanue | Cpoxku Bbl- | lllkasua one- Kpurepun ouennBanus
OLICHOYHOI0 NOJIHCHUSA HHUBaHUSA
cpeacTrea
2 cemecTp
IIpomexyTounas arrectauus B popme «IK3aMeH»

Tect 16 nenens 5 5 6amnoB —100 % mpaBUIBHBIX OTBETOB. 4
6amna —80% npaBUIBHBIX OTBETOB. 3 Oaiia
-60 % mnpaBUIBHBIX OTBETOB. 2 Oamia —
Menbie 50 % mpaBUIIBHBIX OTBETOB.

Tect 16 Henens 5 5 G6amnoB —100 % npaBUIIBHBIX OTBETOB. 4
6anna —80% mpaBMWIHLHBIX OTBETOB. 3 Oayia
-60 % npaBUIBHBIX OTBETOB. 2 Oamia —
Menb11e 50 % mpaBUIIbHBIX OTBETOB.

PI'P 17 Henens 5 5 GaioB - CTYJIEHT MOJHOCTHIO BBHITTOTHUII

3amanne PI'P, mokaszam oTmdHbIe 3HAHHS U
YMEHHUSI B paMKax YCBOEHHOTO Y4eOHOIo
Marepuana, KOHTpOJIbHas pabota odopm-
JeHa aKKypaTHO ¥ B COOTBETCTBUU C
perbsABIsieMbIMU TpeOoBaHUusIMH. 4 Oata
- CTYACHT IOJHOCTBIO BBINOJHUI 3aJaHHE
PI'P, moka3an xopomve 3HaHHUS U YMEHUs,
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HO HE CMOr OOOCHOBAaTh ONTHMAJIBHOCTH
IIPEIUIOKEHHOTO PEIIEHUs, €CTh HEINOCTaT-
KU B 0(OPMIICHHMH KOHTPOJIBHOMN paboThI. 3
Oajia - CTyJI€HT HOJHOCTBIO BBIIOJIHUI 3a-
nanve PI'P, HO nmomycTuil cyliecTBEHHBIE
HETOYHOCTH, HE MPOSIBUJI YMEHUS IIPaBUIIb-
HO HHTEpIIPETUPOBATH IIOJYYCHHBIE pe-
3yJIbTaThl, KadyecTBO OQOPMIICHUS KOH-
TPOJBHOW PabOThl MMEET HEIOCTATOYHBIN
yYpOBEHb. 2 Oajuia - CTYAECHT HEe BBINOJIHUII
3ananue PI'P.

Tect

16 Henena

5 6amioB —100 % mnpaBUIbHBIX OTBETOB. 4
6amra —80% mpaBUIBHBIX OTBETOB. 3 Oasuia
-60 % mnpaBUIBHBIX OTBETOB. 2 Oamma —
Menb11e 50 % mpaBUIIbHBIX OTBETOB.

Tect

16 Henens

5 6amioB —100 % mnpaBUIIbHBIX OTBETOB. 4
6amna —80% npaBUIBHBIX OTBETOB. 3 Oasuia
-60 % mnpaBWIBHBIX OTBETOB. 2 Oamna —
Menble 50 % npaBUIbHBIX OTBETOB

Tect

16 Henena

5 6amnoB —100 % mpaBuIBHBIX OTBETOB. 4
6anna —80% mnpaBMWIIBHBIX OTBETOB. 3 Oayuia
-60 % mnpaBUIBHBIX OTBETOB. 2 Oamia —
MeHb11e 50 % mpaBUIIbHBIX OTBETOB.

Texkymmii KOH-
TPOJIb:

30 oauioB

DK3aMeH

18 Henens

0 — 64 % oT MakCMMaJbHO BO3MOXHOMH
CYMMBI OalJIOB — «HEYIOBJIETBOPUTEIBLHOY
(HEeZIOCTATOYHBI ypPOBEHb MJISI TPOMEXKY-
TOYHOW aTTeCTalluy MO AUCLUUILINHE); 65 —
74 % OT MaKkcUMalbHO BO3MOKHON CyMMBI
0aNIoB — «YyJOBJIETBOPUTEIBHO» (TIOPOro-
BBl (MHHUMAIIBHBIN) YpoBeHb); 75 — 84 %
0T MaKCHUMAaJIbHO BO3MOXHOH CyMMBbI Oaj-
JIOB — «XOpOIIO» (CpeaHUN YpPOBEHB); 85 —
100 % oT MakcuMallbHO BO3MOXKHOH CyM-
Mbl OaJIOB — «OTIUYHO» (BBICOKHH (Max-
CUMAJIbHBIN) YPOBEHB)

IK3aMeH:

5 Oaiu1oB

HUTOrO:

35 OamioB

Kpurtepuu onieHKH pe3yJIbTaTOB 00yUeHHs 10 THCIUTLINHE:

0 — 64 % oT MakCUMaJbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTENHHOY» (HEI0CTA-
TOYHBIN YPOBEHB IS TPOMEKYTOUHOM aTTECTAIIMH MO JUCIUTUINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OQJIJIOB — «YJJOBJIETBOPUTEIHHOY (ITOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);
75 — 84 % oT MaKCHMMaJIbHO BO3MOXHON CYMMBbI OaJIJIOB — «XOPOILO0» (CpeTHUI YPOBEHB);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUTOB — «OTIUYHOY (BBICOKHIA (MaKCHMaITh-
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HBII1) YPOBEHB)

3 TunoBble KOHTPOJIbHbIE 32JaHUS WM HHbIEe MAaTEePHAJIbI, HE0OX0AUMbIe 15l
OLIEHKM 3HAHUI, yMEeHM i, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XapaKTePU3yolIue
npouecc GopMuUpPoOBaHUS KOMIIETEHIIMIA B X0/1e 0CBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl

Tect Nel JIuteliHoe pou3BOACTBO

1. Uto mOHMMAIOT MOJ >KUJIKOTEKYYECThIO, YCaJIKOW, CKIOHHOCTHIO K OOpa30BaHUIO TPEUIUH,
JIMKBaIen?

2. KakuMu cBoiicTBaMu 00J1a1a0T aIIOMHUHHUEBBIE TINTEHHBIE CIITIABEI?

3. HazoBuTe 0CHOBHBIE BUJIBI 1€(PEKTOB JTUTOM 3aTOTOBKH M METOIbI UX YCTPAHEHUS.

4. Kakue TpeOoBaHUS MPEABSBISIOTCS K TUTCHHBIM CIIaBaM?

5. HazoBHTe OCHOBHEIE CIOCOOBI M METOBI JIUThS, NX TOCTOMHCTBA U HEAOCTATKH.

Tect Ne2 O6paboTka METAIIJIOB IaBJICHHEM

1. Ha3oBuTe DOCTOMHCTBA W HEIOCTATKU MPOM3BOJICTBA 3arOTOBOK O0OPaOOTKOW METAJUIOB JaB-
JICHUEM.

2. IlepeuyncivTe OCHOBHBIE CITOCOOBI TPOU3BOJICTBA 3arOTOBOK 00Pa0OTKOM METAIIIOB JAABJICHHU-
eMm.

3. Kak BBIOMpAIOTCS TEIUIOBBIE PEXKUMBI 00pab0OTKH METAJIOB AaBICHHEM ?

4. Ilepeuncnute (HaKkTOpPbI, BIUSIONINE HAa BEIOOP CI0c00a U3rOTOBIICHHUS 3aTOTOBKH 00pabOTKOM
METAJUIOB JIaBJICHUEM.

5. HazoBuTte neexTsl 3aroToBOK, MOMy4yaeMbIX 00pabOTKOM METasIOB AaBIEHHUEM, U METO/bI UX
yCTpaHEHHUSI.

Tect Ne3 CBapouHoe Npon3BOACTBO

1. I[lepeuncnure OCHOBHbIE JOCTOMHCTBA 3aTOTOBOK, MTOJIy4a€MbIX METOJJOM CBAPKH.

2. HazoBuTe 00J1aCTH IPUMEHEHMS 3arOTOBOK, MOIy4aeMbIX METOJJOM CBapKH.

3. Ilepeuncirte OCHOBHBIE PEKOMEH IAIIUU 110 TPOEKTUPOBAHUIO CBAPHBIX 3aIrOTOBOK.

4. Yto MOHMMAIOT O] CBAPMBAEMOCTHIO METAJUIOB U cijiaBoB? JlaliTe XapaKTepUCTUKY CBapH-
BAa€MOCTH KOHCTPYKLIMOHHBIX CTaJIeH, IETUPOBAHHBIX CTaJIeH, IBETHBIX CIJIABOB.

Tect Ne4 O6paboTka METaIOB pe3aHuEM

1. Kakas noBepXHOCTb Ha3bIBaeTcs 00paboTaHHON pezaHuem?
2. K kakoii rpymnre TBEepbIX CIIIaBOB OTHOCUTCS cutaB BK6?
3. CKOpOCTBIO pe3aHus Ha3bIBAIOT:

4. 3arnaBHOE JBUKEHHE IPUHUMAIOT:

5. Beictpopexymas crans P18 conepxut:

Tect Ne5 IlopomikoBast MeTayuryprus

1. Kakue craguu BKIIOYAET TEXHOJOTHYECKHH MPOIIECC MOPOIIKOBOM METaTypruu?

Kaxkue cymecTBytoT ciocoObI MOTyIeHUST METAUNTMYECKUX MTOPOIITKOB?

3. Kakoii MeTo/1 monydeHus MeTaUTHYECKUX MOPOIIKOB TO3BOJISIET UCTIOIB30BaTh OTXOMbI, MTO-
JTydeHHBIE TP o0orameHnn?

N
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4. Kakue cymecTBylOT METOIbl (HOPMOBAHUS U3CTUI U3 METAJUIMYECKHUX TTOPOIIKOB?
5. Jlyis kakux 1eseil mpoBOAUTCS CIIEKaHUE M3CIUIA U3 METALTHYECKUX TTOPOIITKOB?

3aganue pasa PI'P

B cooTBercTBUYU ¢ MHAMBHUIYAIbHBIM 33aHueM (Tabnuna 1) mpous3BecTH pacueTHYIO U rpaduye-
CKYIO pa3pabOoTKy TEXHOJIOTHYECKOT0 IpoIiecca.

- paspaborarh (rpagu4ecKn) palMOHATLHYIO CXEMY PACKpOsl MaTepHaia;

- paccuuTaTh KOA(PPHUIMEHT UCIOIB30BAHUS MaTepHaa;
- paccuMTaTh ycuiIne BEIPYOKH M BBIOpATh mpecc.

Tabmmma 1 — BapraHTsl HHIUBUIYAIbHBIX 33 JaHUN

Ne 3aa-
HUS

Ueptéx nznenus

Mapxka Marepuana

Tomuumua S

Bapuant 1 | Bapuanr 2

Bapuntl | Bapuant 2
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25

R10

12

30

12

(W

Y

25

2k

1

2L

0,8

45

C13

JI68

JIC74-3

16

JI163

10

Ct6

15X

116

Kapron

0,2

0,8

1,5

1,2

0,2

1,0

0,6

2,0

1,2

0,5

2,0

3,0
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20

45

20 L0 20

L0
5

10

22
6

11

14

25

15

12 8, 25 14

25
40

35 25

13

40
0

Eb)

M2

0,8

30

Koxa

Kapton

Cr4

JIC74-3

JI68

bymara

20X

Texkcromutr

Al

1or

Cr15

0,7

2,0

1,0

0,7

1,2

0,4

1,0

1,2

0,4

0,8

1,2

0,7

0,8

0,5

BapuaHTbl BONpOCOB K K3aMeHy

1. CymHoCcTh 00pabOTKU METAIIIOB JaBICHUEM.
2. Buasr 00pab0oTKH METAIIIIOB J1aBIICHUEM.

3. BnusHue o6paboTKu 1aBlI€HUEM Ha CTPYKTYPY U CBOWCTBA MeTalIa.

4. CymHOCTb mpoliecca MpOKaTKH.

5. Ilpoaykuust MpOKaTHOrO MPOU3BO/ICTBA.
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6. CyIlHOCTh IIpoLecca KOBKH.

7. CymHOCTb TOpsiYeii 00BEMHOM IITAMITOBKH.
8. CylIHOCTb XOJ0/IHOM IITAMITIOBKH.

9. CymiHocThb mpolecca npeccoBaHue.

10.
1.
12.
13
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

CymHocThb nporecca BOJIOYEHUSI.
CyIHOCTb JIUTEHHOTO MPOU3BOJICTBA.
JIuTerHrle cIUIaBel U UX CBOMCTBA.

. 3roToBneHne OTIIMBOK B ITI€CYAHBIX (bopMax.

JIutbe B 000104YKOBBIE (HOPMBI.

JIuThe 1O BBIILIABIISIEMBIM MOJIEIISIM.

JIuTbe B KOKWIIb.

JIuTee nox JaBICHUEM.

LleHTpoOEKHOE THUTHE.

HenpepsiBHOE IHTHE.

DU3nYECKUE OCHOBBI IIOJTYYEHHS] CBAPHOTO COEIMHEHMUS.
JyroBas cBapka.

Pyunas nyrosas cBapka.

ABTOMaTHueCcKas AyroBas cBapka mnoj (irocom.
[limasmenHas cBapka.

DNEeKTpOIIaKOBasi CBApKA.
DNEeKTPOHHO-ITyueBas CBapKa.

I'azoBas cBapka.

KonTakTHas cBapka.

CtbIKOBast cBapka.

ToueuHas cBapka.

[IloBHas cBapka.

32.CBapka TpEeHUEM.

33.
34.
35.

XoioaHas cBapka.
OU3NKO-MEXaHUICCKUE OCHOBBI 00Pa00OTKH METAIIIIOB PE3aHUEM.
Cuiibl pe3aHus.



