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1 Iles11 ocBOEHUSI I CHUTLTHHBI (MOLYJI51)

Ilensto ocBoeHus aucUUIUIMHBL «HOBBIE KOHCTPYKIIMOHHBIE MaTe€pUalbl» SBISETCA
¢dopMupoBaHHE Y CTYACHTOB 3HAaHHMM O COBPEMEHHBIX M HOBBIX METAIMYECKUX H
HEMETAJNIMUYECKUX KOHCTPYKIIMOHHBIX MaTepuajlaX, METOAAaX MX IOJIy4eHHus, oOpaboTKH U
BO3MOYHBIX 00JIACTSIX TPUMEHEHHS.

3azayy JUCLMILIMHBL — YCBOCHHUE CTYICHTAMM:

- 3HaHUKA 00 OCHOBHBIX TPYIAX COBPEMEHHBIX METAIIMYECKUX M HEMEeTAJUTMYECKHX
KOHCTPYKLIMOHHBIX MaTepUaJIOB, UX CBOMCTBA U 00J1aCTH NPUMEHEHHUs, ONPEIEIEHNE OCHOBHBIX
XapaKTEPUCTUK MaTEPUAJIOB;

- paLMOHAJIBHOIO BBIOOpPA MaTepHuaiga, UCXOAsd U3 (YHKLUHMOHAIBHOIO Ha3HAYEHHUs
1531 (SN K

- pa3paboTka TEXHOJOIMH OOpabOTKM MaTepHajOoB C IEJbI0 IOJIY4YEHHUS 3aJaHHOU
CTPYKTYPBI U CBOMCTB, 00€CIIEUNBAIOIINX BEICOKHE HKCILTYaTAl[MOHHBIEC CBOMCTBA M3/1CTHH.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuruinHa HoBble KOHCTPYKIIMOHHBIE MaTe€pUaibl BXOAUT B 0a30BYIO 4acTh y4eOHOTO
Iu1aHa 00pa30BaTEIbHOM IPOrPaMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

HanexxHocTh METaJITypruuecKux MaluH

MopennpoBaHre B MAIIMHOCTPOCHUU

CoBpemeHHbIe IPo0IeMbl HAYKU U POU3BOCTBA (METAJUTYPrHUECKOE IPOU3BOCTBO)

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIC NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yYeHUS IUCHUILINH/TIPAKTHK:

KoHcTpykumss u pacueT pAetaneil M y3JI0B arjoJOMEHHOTO M CTaJIEIUIaBUIBLHOTO
000opyI0BaHUS

KoHcTpykuus u pacuet getanei v y3710B IPOKATHBIX CTAHOB

MonenrpoBaHue mpouecca N3HAIMBaHUS I€TaJIeN Y3J10B TPEHHUS

Hayuno-uccnenoparensckas pabota

IIporHo3upoBaHue JOATOBEYHOCTH J€TAJIEN MAILIUH

IIpoekTHBIE pacueTsl MOKa3aTeNel HaJeKHOCTH JETalIeH MallIVH

Boccranosnenue paboTocrnocoOHOCTH METAJUTYPTrUYeCKUX MallluH

Hayuno-uccnenosarenbckas pabota

[IpoekTupoBaHKe TEXHOJIOTUYECKUX MAIIUH U 000py10BaHUs

[ToaroroBka K 3aIMTe U 3alUTA BBITYCKHOM KBaJIM(UKAIIMOHHONW pabOThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipou3BoicTBEHHAS-TIPEIAUILIIOMHAS TPAKTHKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) U IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHH s

B pesynabrare ocBoeHHMA AUCUMIUIMHBL (Moayns) «HoOBBIE KOHCTPYKLIMOHHBIE
MaTepHaIbD»y 00yJaIOMUNACs JOIKEH 00J1a/1aTh CICYOIIMMU KOMIIETEHITUSIMU

CrpyKkTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETEHIINHU

OIIK-4  crmocoOHOCTBIO OIIEHUBATH TEXHUKO-3KOHOMUYECKYIO 3P PEKTUBHOCTD
MIPOCKTHPOBAHUS, HCCIIEIOBAHMUS, H3TOTOBJICHUS MAIIMH, TIPUBOJIOB, 000PYIOBaHUS, CUCTEM,
TEXHOJIOTUYECKUX MPOIECCOB, IPUHUMATh Y4aCTHE B CO3/IaHUHM CUCTEMbl MEHEKMEHTA
Ka4yecTBa Ha MPEANPHATHH




3HaTh

CyTb MHHOBAI[UOHHOMW J€ATEIbHOCTH, YMETh OLICHUBATh HAYYHYIO HOBU3HY
npeuiaraeMoi pa3paboTKH, TEXHOJIOTUYECKHE U MHHOBAIIMOHHBIE PHCKH OT
€€ BHEJPECHUS; OCHOBHBIE BUJIBI U COJIEP)KAHUE MAKETOB HAyYHOU U
TEXHUYECKOH TOKYMEHTalluH, TPeOOBaHUS CTAaHAAPTOB Ha €€ 0(OopMIICHHE;
OCHOBHBI€ IPUHLHUIIBI HAYYHOT'O TIOJIX0/1a K IPOEKTUPOBAHHUIO,
WCCIIEIOBAaHHIO, U3TOTOBIICHUIO MAIIMH, TIPUBOJIOB, 000PYOBAaHUS, CUCTEM
Y TEXHOJIOTMYECKHUX MTPOLIECCOB

YMeTs

aHAJIM3UPOBaATh TPeOOBaHUS K pa3pabaTbiBaeMOMy 00OpPYIOBaHUIO,
MalllMHaM, IPUBOJIaM HJIH OTJEIbHBIM Y3JIaM, BBISBIISITh OCHOBHBIC
rapameTpbl, 00eCIeunBaroIIUe 3aJaHHbIE KCILTyaTallHOHHbIE
XapaKTePUCTUKH U3/eNHsi, GOPMYITUPOBATH I1€]Ib, TEXHHUECKUE
TpeOOBaHMS U ATANBl TEXHUYECKOTO 3aJJaHUs HA TPOCKTUPOBAHKUE H
W3TOTOBJICHUE MAITNH, IPUBOJIOB, 000PYI0BaHMUS, IPOBOUTH TEXHUKO-
SKOHOMMYECKUN aHalIM3 U 000CHOBaHME BEIOOPA 000PYAOBaHUS U
TEXHUYECKON OCHACTKH

Bnaners

[IO3HAHMAMU B METOAAX IIPOBEACHNS MHOTOKPUTEPUAIIBHOIO aHAIIN3A,
YMETh IPUMEHATH CTAHJAPTHBIE METOAMKH ISl IPUHATHS ONITUMAJILHOTO
peleHust pH pa3pabdoTKe TEXHOIOIMYECKHUX MPOLIECCOB U MPUHATUN
TEXHUYECKUX PEIICHU, C y4eTOM TpeOOBAHUN KauecTBa, HaJeKHOCTH U
CTOMMOCTH, a TAK)K€ CPOKOB UCIIOJIHEHUSI, 0€3011aCHOCTH
KU3ZHENEATEIIBHOCTU U DKOJIOTMYECKON YACTOTHI IIPOU3BOJICTBA

[1K-1 cnocoGHOCTBIO pa3pabaThIBaTh TEXHUYECKHE 3aJJaHNS HA IPOSKTUPOBAHHUE U
U3rOTOBJICHHE MAIllMH, IPUBOJOB, CUCTEM U HECTAHAAPTHOTO 000PYI0OBaHUS U CPE/ICTB
TE€XHOJIOTHYECKOTI'0 OCHAIIEHUS, BBIOMPATh 000pYI0BaHUE U TEXHOJIOTHYECKYIO OCHACTKY

3HaTh

OCHOBHBIC I'pYIIIbI COBPEMCHHBIX KOHCTPYKIIMOHHBIX MaTCPUAJIOB,
UCIOJIb3yeMble€ B MAIIMHOCTPOCHUH, UX CTPYKTYpY U 00JacTh
MPUMCHCHUS,; TCXHOJIOTHYCCKUEC U OKCINTYyaTallMOHHBIC CBOMCTBA HOBBIX
KOHCTPYKIIMOHHBIX MaTepHajoB; (PU3NKO-XUMHUUECKHUE OCHOBBI U
TE€XHOJOTMYECKHE OCOOCHHOCTH MPOIIECCOB MOJIyUYeHUsI U 00pabOTKH
3aroTOBOK U METAJIOU3JIENINH U3 TaKUX MaTepUallOB; COBPEMEHHbIE
CIOCOOBI MOBBIIIEHUS Ka4dyeCTBa, O6€CH€'—II/IBaIOHII/IX BBICOKYIO HAAC)KHOCTDH
U JI0JITOBEYHOCTD JIeTajel MallluH, HHCTPYMEHTA U APYTUX U3AEIHiA;
METOAbI 1 06OPYI[OB21HI/I€ IJI SKCTICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/II\/'I,
OTIpeJIeJIIONNX KaueCTBO U3ICIINI

VYmMmern

OCYILIECTBIISATH BEIOOP KOHCTPYKIIMOHHBIX MaT€PHAJIOB U TEXHOJIOTUHU €0
00pabOTKU MpHU MPOESKTUPOBAHUH Y3JI0B MAILIUH, U3JENINH, 000py10BaHUS U
T.II. C LIEJIBIO TIOJTYYEHHUSI 3aJaHHON CTPYKTYpPHI U CBOMCTB,
o0ecnevnBaroIIUX BEICOKYIO Ha/IEKHOCTD U JOJATOBEYHOCTh MU3AEIUN

Bnanets

METOAaMHU BbIOOpa MapaMeTpoB TEXHOJIOIMYECKOro Ipoliecca
M3TOTOBJIEHUS! KOHCTPYKI[MOHHBIX MAaTEPUAIIOB C 33JaHHBIMU CBOMCTBAMU;
COBPEMEHHBIMU METOJIAMHU, HaBBIKAMHU 10 OIIPENEICHUIO U aHAIIU3Y
MEXaHNYECKUX CBOMCTB KOHCTPYKIIMOHHBIX MAaT€pUAJIOB, a TAKXKE
HaBBIKAMHU U METOJMKAMU UCCIIEI0BAHNS MUKPOCTPYKTYpPbl M Ka4eCTBa
MPOJYKIIMH; HABBIKAMU PALlMOHAIBHOTO BBIOOpA MaTepuana s
MIPOU3BO/ICTBA U3/1EHH U 3()(HEKTUBHOTO OCYIECTBICHUS
TE€XHOJOTMYECKHUX IPOLIECCOB

[1K-2 cnocoGHOCTBIO pa3pabaThIBaTh HOPMBI BEIPAOOTKH M TEXHOJIOTHYECKUE HOPMATHBBI Ha
pacxoj MaTepuaoB, 3ar0TOBOK, TOIIJIMBA M AJIEKTPOIHEPTUU




3HaTh

ACCOPTUMEHT COBPEMEHHBIX KOHCTPYKIIHOHHBIX MaTEpHAIIOB,
HCIOJIb3YEMbIC B MAIITMHOCTPOCHUH, X IKCIUTYaTallHOHHBIC CBOICTBA,
OCHOBHBIE KPUTEPUH BHIOOPA KOHCTPYKIIMOHHBIX MaTEPUAIIOB TIPU
MPOCKTHUPOBAHUH Y U3TOTOBJICHUH METAIJIOU3ICTNH, UX XapaKTEPUCTUKU U
tpeboBanus [OCToB u TY

YMeTn

OLICHUBATH U IIPOTHO3UPOBATH IIOBEACHUE MaTEpHalla B PE3yIbTaTe aHAIN3a
YCIIOBUH DKCIUTyaTalluy U MPOU3BOCTBA; 00OCHOBAHHO U IPABUIILHO
BbIOMpPATh MaTepuai, B COOTBETCTBUE TPEOOBAHNUAM HOPMATUBHO-
TEXHUYECKOH TOKYMEHTALIMH; IIPOU3BOJUTH PACUETHI MOTPEOHOCTH B
MaTepHajax; UCIO0JIb30BATh OCHOBHBIE METOIBI HCIIBITAHUM KOHTPOJISA
MaTepHaiOB, PALIMOHAIBHO MX BBIOMPATH IS IPOU3BOICTBA U3/IEITUN U
3¢ (GEKTUBHOIO OCYLIECTBICHHS TEXHOJIOTHYECKUX ITPOLIECCOB;
II0JIB30BATHCA CIIELMAIIBHON TEPMUHOJIOTHEN U UIMETh IPEICTABICHUE O
[IEPCIEKTUBAX Pa3BUTUSA COBPEMEHHBIX KOHCTPYKLIMOHHBIX MaTE€pPUAJIOB,
pa3pabarbIBaTh MEPONPUATHUS IO KOMIIJIEKCHOMY HCIIOIb30BAaHUIO ChIPbS,
10 3aMeHe JIe(UIMTHBIX MaTEpUaIoB Ha OoJiee «JIeleBbIe)»

Bnaners

HaBBIKAMU pacueTa MOTpeOHOCTeN B MaTepuanax Mnpyu NpoeKTUPOBAHUU U
IIPOU3BOJICTBE JETAJIEW MAILIMH, UHCTPYMEHTA U IPYTUX U3IEIIN;
HaBbIKAMU aHAJIM3a NIEPCICKTUBHOIO Pa3BUTHUSA PHIHKA HOBBIX
KOHCTPYKLMOHHBIX MaT€pUaoB; UCII0JIb30BaTh OCHOBHBIE METO/IbI
HCIIBITAHUN KOHTPOJIS MaTepUasoB




4. CTpyKTYpa, 00bEM U cojiep:KaHue TUCIHUIINHBI (MOIYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsIeT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM

qyuce:
— KOHTaKkTHas pabora — 32,1 akaj. 4acoB:

— ayIUTOpHAs — 32 aKaJl. 4acoB;

— BHeaynutopHas — 0,1 akan. yacoB

— caMocTosTeNNbHAs pabota — 75,9 aka. yacos;

dDopMa aTrrecTaluu - 3a4cT

AynuropHas
KOHTaKTHas pabora
(B akaz. 4acax) Bun
CaMOCTOSITENBEHOM

paboThI

Pasnen/ Tema
JUCLUIUINHEI

Cemectp

nmab. | mpakT.
3aH. 3aH.

paborta cTymeHTa

Jlek.

CamMocrogrenbHas

®dopma TeKyIero
KOHTPOJIS
yCIEBAEMOCTHU U
IPOMEXKYTOYHOU
aTTecTalluu

Kon
KOMITETEHIN

CamocrosTensHOe
HU3y4YeHUE HAyYHOU
JIUTEPATYPHI O
MEPCHEKTUBHBIX
HarpaBJICHUIX
IIPOU3BOJICTBA

11 Bsenenue. METaJJIOB U
CoBpemMeHHbBIE 4/41 15 CILTaBOB.
BBICOKOITPOYHBIC CTAJIH. IMonroroska
KOHTPOJIbHOU
pabore.
[ToaroroBka k
caade
TBOPYECKOTO
3aJaHHS.

KonrponbHas
pabora. Cnaua
TBOPYECKOTO
3a/1aHus.

OIIK-4, IIK-1,
IK-2

CaMocTosTeNbHOS
H3y4YEeHHE HAyYHOU
JTUTEPATYPHI O
CYIIECTBYIOIIUX
BUIAX
KOMIO3HUIMOHHBIX
MaTepHaoB, UX

421 20 CBOMCTBAxX U
METOAaX MX
MOJTyYEHUSI.

BzanmocBs3b

MEX/1y COCTaBOM U
CBOMCTBAMH

KOMIO3HUIMOHHBIX
MaTepHasoB.

1.2 Komno3unuonnsie
MaTepHabl.

CobecemoBanue.

OIIK-4, TIK-1,
IK-2




1.3 HanoctpykTypHbIE

MaTepHabl.

4/21

20

CamocrosTenpHOe
U3y4EHHE HAYyYHOU
JIUTEPATYpPHI O
CYILECTBYIOIIUX
BHIAX
HAHOCTPYKTYp U
HaHOMAaTepHajoB.
CpaBHeHHe
CYIIECTBYOLIUX
TOYEK 3peHus 00
YPOBHE Pa3BUTHUSA
HAHOTEXHOJIOTUH.
INonroroska
BBIIIOJIHEHUIO
TBOPYECKOTO
3a1aHus.

CobecemoBaHue.
Crava TBOpYECKOTO
3aJlaHusl.

OIIK-4, IIK-1,
[K-2

1.4 OYHKIMOHATIBHBIC
MIOPOIIKOBBIE MATEPHAIBIL.

16/10U1

4/21

20,9

CamocrosTensHOe
HU3y4YEHUE HAyYHOU
JIUTEPATYPHI O
BHIAX
MOPOUIKOBBIX
MaTepuaoB H
W3JIEIUH.
[Moaroroska k
cnaye
1abopaToOpHBIX
pabor.

Cnaua
11ab0paTOPHBIX
pabor.

OIIK-4, TIK-1,
[K-2

Hroro no pazneny

16/10U1

16/1011

75,9

Uroro 3a cemectp

16/10U1

16/101

75,9

3a4€T

HToro no gucLuIInHe

16/101

16/101

75,9

3a4€T

OIIK-4,I1K-

1,I1K-2




5 Oopa3zoBarejibHbIE TEXHOJIOTHH

B mnpomecce npenonaBanus IuCHUIUIMHBI «HOBbIE KOHCTPYKIIMOHHBIE MaTepUajbD»
UCTIOJNIB3YIOTCS TPAJAUIIMOHHAS U MOAYTHbHO-KOMIIETCHTHOCTHAS TEXHOIOTHH.

[lepenaya HeEOOXOIMMBIX TEOPETHMUYECKUX 3HAHUM U (OPMUPOBAHHE OCHOBHBIX
npelncTaBieHuid 1Mo Kypcy «HOBbIE KOHCTPYKIIMOHHBIE MAaT€PUANBD)» IMPOUCXOIUT C
UCIIOJIb30BaHUEM MYJIbTUMEAUMHOTO 000pyAOoBaHUs (KOMIIBIOTEp, HHTEPAKTHBHAS JIOCKa,
IIPOEKTOP, TIOKYMEHT-KaMepa).

B xoze 3ansTuHil npenanonaraeTcs UCMIoNIb30BaHHE KOMIUIEKCAa MHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO W WHTEPAKTUBHOTO OOYYCHHS MAaruCTPaHTOB, BKJIIOYAOIIMX PabOTy B KOMaHJE,
Meroabl |T, omepexaromyro camMoCTOSATEIbHYI0 paboTy, SBpUCTHUYECKYIO Oecemny, y4eOHYIO
JUcKyccHio. [l caMOCTOSATENIEHOTO M3YYEHHs CTYJICHTaM 3apaHee BBIAACTCS TEOPETUUECKUI
matepuain. CamocrosTenbHas paboTa CTYACHTOB HallpaBJIeHa Ha 3aKPEIJICHHE TEOPETUYECKOTO
Marepuaia, H3JI0KEHHOr0 TpernojaBareieM, Ha MpopabOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3y4YeHHE, Ha TOJTOTOBKY K JIaDOpaTOPHBIM 3aHATUSAM, IOJATOTOBKY K
KOHTPOJILHBIM paboTaM, MOATOTOBKY K clade 3adera. AyIUTOpHAsh CaMOCTOSTENbHAs padora
CTYJEHTOB OCYIIECTBIICTCSA MOJ KOHTPOJIEM NpEeroaaBarelisi B BUAE PELICHUS MOCTaBICHHBIX
nepea CTyISeHTOM TBOPYECKMX 3a1ad. BHeaymuTOpHas caMoOCTOsATEeNbHas padoTa CTYACHTOB
OCyIIEeCTBIIACTCS B Buae paborel ¢ On-line kypcamu, HHTEpHET-pecypcaMu, OTKPBITHIMU
MCTOYHUKAMU HAYIHOH U TEXHUYECKOH HH(OpMAaIIHH.

B kauecTBe OLIEHOUHBIX CPECTB Ha MPOTSHIKEHUH CEMECTPA UCIIONIB3YIOTCSI KOHTPOJIbHbBIE
paboThI 00yyaromerocs, HHAWBUYAIbHBIC 33/1aHUSI.

6 YueOHO-MeTOIMYeCKOE 0O0ecnedeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencrarneHo B mpuitoxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOM aTTecCTAMH
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE OfecnevyeHue TUCIUIIHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. KoMImo3uninoHHbIe MaTepHAalIbl, UCTIOIB3YEMbIE B TPOU3BOJICTBE OYMa)KHOM YITAKOBKH :
yaebnoe mocodue / O. A. Mumypuna, D. P. Mynnuna, JI. T. Komsina u ap. ; MI'TY. -
Maruutoropck : MI'TY, 2016. - 1 snextpon. ont. auck (CD-ROM). - 3arn. ¢ Tutyi. skpaHa. -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2531.pdf&show=dcataloques/1/113
0333/2531.pdf&view=true

(mata obparmenus: 23.10.2020). - MakpooObekT. - TekcT : aMeKTpoHHbIH. - CBeeHus
noctymHbl Takke Ha CD-ROM

2. Hekpacoga, C. A. KoHCTpyKIIMOHHBIE MaT€pPHUAIIBI C HCTIOTH30BAaHHEM MTPOMBIIILICHHBIX
otxo10B : yueOHoe nocobue / C. A. Hekpacosa, /1. JI. Xamunynuna ; MI'TY. - Marautoropck :
MI'TY, 2016. - 1 osnekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2524.pdf&show=dcatalogues/1/113
0323/2524.pdf&view=true

(mata obparenus: 23.10.2020). - MakpooObekT. - TeKCT : 3MeKTpoHHbINA. - CBeACHHS
nmoctynHbl Takke Ha CD-ROM.

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Yykun M.B., Kommea H.B., E¢umona 10.YO., Emaneesa JI.I'., bapsimaukos M.II.,
ITonskoBa M.A. CrpykTypa ¥ CBOWCTBAa HAHOCTPYKTYPHUPOBAHHBIX  YIJIEPOJUCTBIX
KOHCTPYKIMOHHBIX cTajiei: yue0. mocobue. Maruurtoropck: M3a-Bo MarHuToropck. roc. TexH.
yu-ta um. I'.11. Hocogsa, 2011. 112 c.

2. 3arupoB, H. H. TexHonmornueckre OCHOBBI IMOJTYUYEHHUS MATEPUATIOB W M3ICIHA W3
CBIITYYHMX CTPY’KKOBBIX OTXO/I0B ME/IM U €€ CIIJIaBOB METOIaMH 00pabOTKH
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3221-1. - Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/document?id=56702

3. Huxudopoa, O. M. OUHKOXUMHSI KEPAMUYECKHUX, KOMIIO3UIIMOHHBIX U
HaHOMaTepHaioB: YuebHoe mocobue / Hukudoposa D.M., Epomacos P.I"., [llumanckuii A.D. -
Kpacnosp.:CDVY, 2016. - 156 c.: ISBN 978-5-7638-3577-9. - Tekcr : snexrponHsri. - URL:
https://znanium.com/catalog/document?id=320945

4. KanutonoB, A. M. ®u3uko-MexaHUYECKHUE CBOMCTBA KOMIIO3UIIMOHHBIX MaTEpHUAJIOB.
Yupyrue cBoiicTBa [DnekTpoHHbIH pecype] : monorpadus / A. M. Kanuronos, B. E. Penpkun. -
Kpacnosipck: Cub. ¢enmep. yu-t, 2013. - 532 c. - ISBN 978-5-7638-2750-7. - Tekcrt :
snekrponnsiid. - URL: https://znanium.com/catalog/document?id=156639

5. Cropony6ueBa, T. H. Ncnonb30Banue qpeBECHBIX OTXOI0B U MECTHOTO TEXHOTEHHOTO
CBIpbst B cocTaBax Kommo3utoB: Monorpadus / Cropomybuesa T.H., AkcomutHbiii A.A. -
Bopouex:BI'JITY um. I.®. Mopo3zosa, 2016. - 196 c.: ISBN 978-5-7994-0752-0. - Tekcr :
anekTponusbiid. - URL: https://znanium.com/catalog/document?id=78265

6. Kysmenos, Bb.H. IlepepaboTka IMrHMHA B IIEHHBIC XUMHYECKHE IPOJYKTHI H
HaHOMOpHUCThIe MaTepuaisl : MoHorpadwus / b.H. Kysuenos. - Kpacuosipck : Cub. denep. yH-T,
2018. - 152 c. - ISBN 978-5-7638-3815-2. - Tekcr : onekrpoHHsii. - URL:
https://znanium.com/catalog/document?id=342054

7. bysnuk, B. H. MerannononuMmepHble HaHOKOMIIO3UTHI (IIOJIYy4E€HHUE, CBOMCTBa,
npumenenue) : Monorpadus / B. M. bysuuk, B. M. ®omun, A. II. AnxumoB [u ap.]. -
Hoocubupck : CO PAH, 2005. - 260 c. - ISBN 5-7692-0735-3. - Texkcr : anekrponnsiid. - URL:
https://znanium.com/catalog/document?id=78817

8. MexaHoaKTUBAIHMsI OKCHIHBIX U CJIIOUCTHIX MAaTEPUAIIOB: KOJUIEKTUBHAs MOHOTpadus /
B. U. HoBoxownos, I1. B. ITonsikos, T. P. ['unpmanmuna [u 1p.]. - Kpacnosipck : Cub. genep. yH-
T, 2015. - 164 c.ISBN 978-5-7638-3219-8. - Tekcr : omekrpoHHsii. - URL:
https://znanium.com/catalog/document?id=44206

9. BeICOKONIPOYHBIE CTaTH ISl TPYO OOJIBIIOTO JUaMETpa M METOJbI WX WCHBITAHUH :
yuebHoe mocobue / B. M. Canranuk, [I. H. Yukumes, E. b. IToxunaesa, 10. A. IToxuaaes;
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11. CneunanbHble cTaly U ciuiaBbl: YueOHoe nocooue / Kosanesa A.A., Jlonatuna E.C.,
Anukuna B.M. - Kpacnosap..COVY, 2016. - 232 c.: ISBN 978-5-7638-3470-3. - Tekcr :
snektponnsii. - URL: https://znanium.com/catalog/document?id=328572
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1. V3ydyeHne MHUKPOCTPYKTYpHI CTalld U YyryHa B HEPAaBHOBECHOM COCTOSIHMM: MeToj.
yka3. / Konuesa H.B., E¢umosa 10.10., Uykun B.B. Marauroropck: [OY BIIO «MI'TVY», 20009.
12c.

2. 3mepenue tBepaoctu: Metoa. ykas. / Mycraduna B.I'., lllyoun W.T'., lllyouna M.B.
Maruuroropck: OV BITO «MI'TVY», 2010. 19 c.

3. UcnpiTanus Ha yaapHyro Bs3KoCcTh: Metoa. yka3. / Mycraduna B.I'. Marautoropck:
'OV BITIO «MI'TVY», 2009. 13 c.

4. Vzyuenue yCcTpoHCTBa M MIPUHLIHUIIOB PabOThI PaCTPOBOTO IEKTPOHHOTO MUKPOCKOIIA:
Meron. ykas. / Edumona 10.1IO., TlomskoBa M.A., BapsmuaukoB M.IIL., Kommesa H.B.
Marnuroropck: M3n-8o Marauroropck. roc. Texs. yu-ta um. I'.11. Hocosa,
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2011.6c¢.

5. KonuuecTBeHHBI aHAJIM3 JIOJM BS3KOW cOCTaBjstomied usinoma: Metoxa. ykas. /
Huxkurenko O.A., E¢umona 10.}0., Konmera H.B. Marautoropck: M3a-80 Marautoropck. roc.
TexH. yH-Ta uM. [.11. Hocoga, 2013. 9 c.

6. V3yyeHue ycTpoWCTBa M NPHHIUIIOB PabOThl CTepeoMUKpockomna: Meron. ykas. /
Huxurenko O.A., E¢umona 10.}O., Konmera H.B. Marautoropck: M3a-80 Marautoropck. roc.
texH. yH-Ta uM. I .. Hocosa, 2013. 10 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue 110 Ne norosopa CpoOK eCTBUS JTUIEH3UU
MS Windows 7

Professional(ma  [A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 GeccpoHo
Professional

7Zip cB000IHO pacnpoctpansemoe [10 0ECCPOYHO

FAR Manager cB000THO pacnpoctpansemoe [10 0ECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchuIKa

DnexkrponHas 6asa mepuoauueckux u3ganuii East View
Information Services, OO0 «MUBUC»
HammonansHast nH()OpPMAIMOHHO-aHATUTUYECKAS URL:
cucrema — PoccuiiCKUil HHAEKC HAYYHOTO UUTUPOBAHUS .
(PHHIL)
ITouckoBas cucrema Axamgemusi Google (Google
Scholar)
WNupopmannonnas cucrema - EquHoe okHO jocTyna K
MH(OPMaIIMOHHBIM pecypcam

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

denepanbHOE roCyIapCTBEHHOE OFOKETHOE
yupexnenne «DenepanbHbiii nacTuTyT npombinniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MaTepHaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUITIIIMHBI BKIIFOYACT:



1. YueOnas ayauropus A HpoOBeIeHHUs J1labopaTopHbIX 3aHATUH «Jlaboparopus
[TpokaTKu 1 BOJIOUEHUS» OCHAIIEHA TAOOPaTOPHBIM 000PYI0BAHUEM:

- IIpubop ans u3MepeHus TekydecTy nopoukos. Boaromomerp. Habop cut a1t cutoBoro
aHanmu3a. OOopyznoBaHME Al CUTOBOrO aHanu3a. MUKpOCKON HHCTpyMeHTanbHbIH. Ilpecc-
dbopMa aJis IpeccoBaHus MOPOIIKOB. MeputenbHbIid HHCTpyMeHT. Habop pasHoBecoB. MamuHbI
YHHMBEPCAIbHBIC UCIIBITATEIbHBIC HA PACTSIKEHHE, CKATUE, CKPYUYUBAHUE.

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquToOpus Ul IPOBEICHHS IPAKTUYECKUX 3aHATHH OCHAIlleHA:

- TEXHUYECKHMMH CPEJCTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepeJadyd u
npecTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIUNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOUHOM aTTECTALlK OCHAIIIECHA!

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ mogkitoueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue nans XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIM3UPOBAHHON MEOEIbIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHuUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



[Tpunoxenue 1
6 YueOHO-MeTOoAHYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUXCs

KonTponbhas pabota BeicokonpodHble cTaay A MalllnHOCTPOCHHS.
1. B ueM cocTouT HEOOXOAMMOCTh CO3/1aHUSI HOBBIX MapOK CTaJIU JIJIsl aBTOMOOUIIECTPOCHHS?
2. OxapakTepu3yiTe MPUMEHUMOCTh METAJUIMYECKUX MaTepHaIOB B COBPEMEHHOM aBTOMOOMIIE.
3. Kakyro 10710 3aHMMaeT BeC Ky30Ba B 00IIel Macce COBPEMEHHOTO aBTOMOOWIIS?
4. Kakue ctaiy NpUMEHSIOTCS IIPU U3TOTOBJICHUH JieTael kopiryca aromoomis AUDI?
5. Kakwue cranu npuMeHsIOTCs Y U3rOTOBICHUN jeTaneit kopmyca apromoominss HUNDAI
SONATA?
6. Knaccudukarus cranei st Kopiyca aBTOMOOWIIS 110 CTETICHH OCBOCHUS.
7. Korna Ha ppIHKE METaUIONPOAYKIIMH HAadalli OSBIATHCS HOBBIE CTANIU IS
aBTOMOOMJIECTPOCHUS?
8. OCHOBHBIE POU3BOJAUTENH CTATHHOTO MPOKATa IJI1 aBTOMOOMIECTPOCHUS
9. Kakne MexaHW4YecKre CBOWCTBA CTaleld HOPMHUPYIOTCS B CTAaHAAPTaX Pa3IMYHBIX CTpaH?
10. B 4eM COCTOUT CYIIHOCTh TEXHOJIOTUYECKOTO MPoIlecca MPOU3BOCTBA CTaleH s
ABTOMOOMJIECTPOCHUS?
11. B ueM 3akitouaroTcs CXOJCTBA U Pa3INyurs OCHOBHBIX TEXHOJIOTHUECKUX MapaMeTPOB
npousBojicTBa IF-ctamm, ctamm ¢ BH-a3gpdexrom, HSLA-ctamm u DP-cranu?
12. Kakum 006pa3omM XUMUYECKHI COCTaB OMpeensieT ypoBeHb cBoiicTB DP-cranu?
13. Kakue aeranu aBToMoOmIIst ipousBositces u3 DP-crammu?
14. Kakue aeranu aBToMOOWISI MpousBosaTcs u3 FB-cramu?
15. Kakue nerupyromue 3JeMeHThI BXOIT B coctaB CP-Cranu?
16. B ueM cocTosT 0COOCHHOCTH MPOU3BOJICTBA MYIbTH(A3HBIX CTaNICH?
17. Kakue neramu aBToMoOmiist mpousBosatcs u3 DP-, CP- u MapTeHCUTHBIX cTasnei?
18. B ueM 3aximouatorcs ocooenrnoctu TRIP-craneit?
19. Kaxk pacuugpossiBaercs «I[THIT»?
20. B gem 3akimouatotcst ocobernoctu Fortiform-cranu npoussonactsa ArcelorMittal?
21. B yeM 3axiro4aeTcsl YHUKaJIbHOCTh BbICOKOMapranuoBucTeix craneit (TWIP-craneit)?
22. KakoBblI NepcreKTUBbI MPOMBIIIIEHHOT0 npousBoacTBa T WIP-ctaneit?
23. KakoBbI TeXHOIOTHYECKHE 0COOEHHOCTH TIpon3BoacTBa T WIP-cTaneit?
24. KakuMH YHUKQJIbHBIMH cBoMcTBaMu oOnanaet HSD-crans?
25. KakoBbI epCcreKTHBbI IPUMEHEHHs HaHOCTpYKTypupoBanHbix ctaneir NANOHiten, TPN,
ATOS u XPF?
26. Kakum 00pa3zom popMUpPYIOTCSI CBOMCTBA B HAHOCTPYKTYpPUPOBaHHBIX cTayax? KakoBa ux
TEepMHUECKas TPOYHOCTh U CITY:KeOHbIE XapaKTePUCTUKU?
27. KakoBbl 0COOEHHOCTH MTPOU3BOJICTBA CTAJIEH JJIsl ropsyel ITaMIOBKU?
28. Kakue (hakTopsl onpeAensioT (MM BIUSIOT) CBOWCTBA CTaJeH IS TOpsiuei TaMIOBKU?
29. Kakue crienuanpHbIe XapaKTepUCTUKU PUMEHSIOTCS JUIsl OTIPEJEIICHUS CBOMCTB
BBICOKOTIPOYHBIX CTaei?
30. C xakoii nenpto onpezensercs KodpGUIueHT pa3gauu OTBEpCTUs?
31. Kakue matepHaibl TpEeThEro MOKOJICHUS SBISIOTCS MEPCIIEKTUBHBIMU B
aBTOMOOWMIIECTPOCHUU?

CobecenoBaHue.

Tema Ne 1. OTnnuurtenbHble TPU3HAKK KOMIO3UIIMOHHBIX MaT€PUATIOB.

Tema Ne 2. CpaBHUTH CyILIECTBYIOLINE TOYKH 3peHUs HA TeMy «HaHoTexHoMornm —
3aKOHOMEPHBIN 3Tal pa3BUTUS TEXHUKU U TEXHOJIOTUI.



[Tpunoxxenue 2

7 OHeHO‘lHLIe cpeacrea AJid MPpoOBEACHUSA l'lpOMe)KYTO‘IHOi/i aTrrecranmum

a) l'[.na}mpyeMble pe3yJabTaThbl oﬁyqem/m H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalum:

Kon

[Imanmnpyembie pe3yiIbTaThl O0VUEHUS
WHJIUKaTOpa 4 pesy ya

OneHouHbIE CpeCTBA

OIIK-4 - cnoco0HOCTHI0 OLIEHMBATH TEXHUKO-IKOHOMHYECKYI0 I(PPeKTUBHOCTH IPOEKTUPOBAHUS, HCCJIeI0BAHUS, U3TOTOBJIEHUS] MAIIIMH,
NPUBOI0OB, 000PY/10BaHNS, CUCTEM, TEXHOJIOTHYECKHUX MPOLECCOB, IPUHUMATH YUACTHE B CO3IAaHUM CUCTEMbI MEHEI)KMEHTA KauecTBa Ha

1 TCXHOJIOTHYCCKUX IMPOUCCCOB

npeAnpUsTHH
CyThb HMHHOBAallMOHHON  JESTEIBbHOCTHU, YMETb Ilepeuens meopemuueckux 6onpocoe 01a 3auema:
OLICHMBATb HAay4yHYl0 HOBHM3HY npemnaraemoii | 1. Onummre TpeOoBaHMs, TNpeAbsABIseMble K MaTepuajiaMm, B
pa3pa60TKH, TEXHOJOI'MYCCKHUEC U1 MHHOBAIIMOHHBIC | 3aBUCUMOCTHU OT yCJIOBI/Iﬁ OKCILTyaTalluu U3ACIIHA.
PHUCKH OT €€ BHEIPEHMUS; 2.  Onummre TpeOOBaHUs, NMPENbIBIIEMbIE K POJIMKAM TPAHCMHUCCUHN B
OCHOBHBIC BU/JIbI U COACPKAHNEC MAKETOB HayLIHOI\/JI exax MpoKaTHOIro IMpoOru3BOJACTBA CTAJIN.
U TEXHUYECKOU JTOKYMEHTAIUU, TpeOOBaHUS 3. U3 xakux MaTepuasloB U3rOTABIMBAIOTCS KOBIIU SKCKaBaTOPOB?
CTaHJAPTOB Ha €€ 0(hOpPMIICHHE; 4. IlpuBeaute mnepedeHb CBOICTB, NPEIBSABISIEMBIX K MaTepuaiam,
OCHOBHBIE IIPUHIIUIIBI HAYYHOI'O ITOX0/1a IPUMEHSEMBIM JIJIsl IPOM3BOACTBA BEICOKOIIPOYHOTO KpEIexka.
K IPOEKTUPOBAHUIO, HUCCIIEA0BAHUIO, 5. Jlaiite 00OCHOBaHME HCHOJb30BAaHUS CTanu 75 A MPOU3BOJCTBA
U3rOTOBJICHHUIO MAIINH, IPUBOJIOB, 000OPYAOBaHUS, | METAIJIOKOP/IA.

3HaTh CUCTEM 6. Kakue TpeOOBaHUS MPEABSBISIOTCS K JKECTH, HCIIOJIB3YeMOU IS

KOHCEPBUPOBaHUS TOMaTHON NacThI?

7. Kakue wmarepuanbl  HCHOJB3YIOTCA  JUIS
IIpEeIHAa3HAYEHHBIX JIJIS1 pE3KU rOpsAYEKaTaHOW CcTanu?
8. VYcraHoBuTe W3IENUs, KOTOpHIC IEIECOOOpPA3HO HM3TOTABIUBATH W3
TBepbIX ci1aBoB THNa BK mis MetannoobpaboTku pe3aHueM.

9. Kakme cranum WCHONB3YIOTCS JUII W3TOTOBJICHUS TIOIIIUITHUKOB,
KOHTaKTUPYIOLIUX C arPECCUBHBIMU CpeJaMu?

10. Kakwe crtamm W crjiaBbl OTHOCSATCS K BBICOKOMPOYHBIM? Omnummre
IIPUMEHEHHUE BBICOKOIIPOYHBIX CTAJCH IUIA IITAMIIOB, IIPUMEHSIEMBIX MJIs
W3rOTOBJIEHUS] KOHCEPBHBIX KPBIIIEK U OaHOK.

3aTOYKM  HOXKEH,




Kon
WHIUKaTOpa

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

11. Onummre  npeumyliecTBa  NPUMEHEHHUS  CPEJHEYIIIEPOIUCTBIX
JIETUPOBAHHBIX KOHCTPYKLUMOHHBIX CTaleld BMECTO HEJIETUPOBAHHBIX MIJIS
JeTajied HacOCOB.

12. Kak noapa3nensrorcs MaTepraibl 0 KOPPO3HOHHOM cTOWKOCTH?

13. Kakue cmiaBel NPUMEHSIOTCS JUISL  M3TOTOBJIEHUS IOCTOSIHHBIX
MarHuTOB?

14. Onummre 3¢ HEeKTUBHOCTH UCTIOIB30BAaHUS AIFOMHUHUEBON (DOJIBIH.

15. Kakue orpannyeHust UMeeT IPUMEHEHUE JIaTyHHu?

16. B xakux y3max yCTaHOBOK ITOMOJIBHOTO 00OpYJOBAaHUS MCIIOJIb3YHOTCS
6a00uTHI?

17. Onummre TepMOMEXaHMYECKUE CBOMCTBA aMOP(HBIX IMOJIUMEPHBIX
MaTepHaoB.

18. Onummre npuMepbl palMOHAIBHOIO IPUMEHEHHUs, OPraHHUYecKOro
CTEKJIA.

19. PaccmoTpute 0COOEHHOCTH (PU3MUECKUX CBOWCTB TOJIMMEPOB H
BO3MOKHOCTH MX MPUMEHEHHUS [T CHIDKEHUS IITyMa arperaTos.

20. IIpoananu3zupyiite peuMyliecTBa UCTIOJIb30BAaHUS
KPEMHUHOPraHUYeCKUX CTEKJIO-TEKCTOJIUTOB B Ka4yecTBe
aHTU()PUKIIMOHHBIX BKIIA/IBIINIEH B Y3JIbI TPEHUS TEXHOJIOTHUECKUX JTMHUH.
21. PaccMOTpuTE  MCIIOJIB30BaHME  IEHOIMJIACTOB s TEMmJIo- |
3BYKOHM3OJISIMH, a TAaKKe IS MPEAOXPAaHEHUsT OT MCHApEHHUs] OTKPBITHIX
€MKOCTEMN.

22. [puBenuTe CpaBHUTEIHHBIN aHATH3 CBOMCTB CTEKJIA M CUTAJIJIOB.

23. Kakue mapaMeTpbl YUYHUTBIBAIOTCS TMpH OLEHKE 3((HEeKTUBHOCTH
WCTIOJIh30BAaHMUS HOBBIX MaTE€pHUaIoOB?

24. 3a cueT KakuX (HaKTOPOB U3MEHSETCS IPOU3BOAUTEILHOCT arperaTroB
P TPUMEHEHUH HOBBIX MaTEepHaIoB?

YMmern

aHAJIM3UPOBATh TPEOOBaHUA K pa3padaThIBAEMOMY
00OpyJIOBaHUIO,  MAalIMHAM, [PUBOJAM  WJIH
OTJICIbHBIM  y3JIaM,  BBIABISATH  OCHOBHBIE

Ilepeuens 3a0anuil 013 bIPadoOmMKu NPAKMUYECKUX YMEHUTL
U npuodpemeHus HABbIKOE 8 peuleHuU 3a0ay 6 NPeOMemHou oonacmu:




Kon

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

MHAUKATOpa
napameTpsl, obecreunBaromue 3aganHble | 1. TBopueckoe 3aganue Ne 1. BeiGop Mapku cranu i u3aemnus,
AKCIUTYyaTal[MOHHBIE  XapaKTEPUCTUKU  U3JEJMsL, | SKCIUTYaTUPYIOLIETOCs B CII0)KHOHATPYKEHHBIX YCIIOBUSX.
dbopmynupoBaTh Liedb, TeXHUUECKue TpeboBaHus | 2. TBopueckoe 3ananue Ne 2. Beibop Buaa HaHOMarepuana /
U JTalbl  TEXHUYECKOIO 3a/laHus Ha | HAHOCTPYKTYPBI C 33JJaHHBIM YPOBHEM CBOMCTB.
OPOEKTUPOBAHWE U  H3TOTOBJIIEHHUE  MAIlUH,
PUBO/IOB, 00OPYIOBaHUsS, MPOBOAUTH TEXHUKO- | IIpm BHIOJHEHNN TBOPYECKHUX 3aaHUN OOyYArOIIMIACS TOJHKEH ITOKa3aTh
9KOHOMHYECKUH aHanu3 M 00OCHOBaHME BBIOOpPA | 3HAHUS/YMEHHUS:
000py/1I0BaHUs U TEXHUYECKON OCHACTKU - (hopMyJIPOBKA OCHOBHOTO Ha3HAUCHHUS pa3padaThiBaeMOro 00bEeKTa, ero
TEXHUYECKHUE XapaKTePUCTUKHU, II0KA3aTEeJIM Ka4eCTBA U TEXHUKO-
9KOHOMMYECKHE TPeOOBaHMUS;
- cOOp UCXOAHBIX JAHHBIX JUIS BBIIOJIHEHUS IPAKTUUECKONW PabOThl U
IPOBEJCHHS HEOOXOIUMBIX PacueToB;
- KJ1acCU(pUKaLKs TEXHOIOIMYECKMX KOMILJIEKCOB, MAIlIMH U MEXaHU3MOB,
MIPUMEHSIEMBIX NPU MPOU3BOICTBE 00BEKTA B COOTBETCTBHUH C 3a/IaHUEM;
- aHAJIN3 TEXHOJOTUYECKUX JOKYMEHTOB (MapLIPyTHbIE, 3CKU3HbIE,
KOMIUIEKTOBOYHBIE KapThl, ONEPALIMOHHBIE KAPThI, TEXHOJIOTUYECKUE
KapThl 110 BUJaM paboT U TEXHOJIOTMYECKHE HHCTPYKIIUN);
- pa3paboTKa MPUHIMITHAIBHBIX CXEM, 3CKU3HBIX TPOEKTOB 000pYy10BaHUS
Y TEXHOJIOTMUECKOIN OCHACTKU JJIsl U3rOTOBJIEHUS 00BEKTa B COOTBETCTBUU
C 3aJ1aHHUEM;
- IPOBE/ICHUS TEXHUYECKUX PAacYE€TOB MO MPOEKTY.
MO3HAHUSMU B METOAaX MPOBEICHUS 3aoanus na pewenue 3a0au u3 npogeccuonanvHol odnracmu,
MHOTOKPUTEPUAIILHOTO aHAJIN3a, YMETh KOMNJeKCHble 3a0aHuA:
MPUMEHSTh CTaHAAPTHBIE METOUKH JISI [IpenonaBaTens BeIAAET 00yyaromeMycs 3aaHue Ha BEIOOp MaTepHaia
IPUHSTHS ONTUMAJIBHOTO PEIICHUS TPU JUI U3TOTOBIICHUS U3/IeNUsl, paOOTaIOLIEero B 3aJJaHHBIX YCIOBUIX
Brnaners pa3paboTKe TEXHOJIOIMUYECKUX IPOLIECCOB U JKCIUTyaTaluu. B xoze caaun npakTHueckoro 3aJjaHus o0yJaromuncs

MPUHITUU TEXHUYECKUX PELICHUH, C yYETOM
TpeOOBaHMIl KauecTBa, HAJAC)KHOCTH U CTOMMOCTH,
a TaKke CPOKOB HCIOJIHEHUsI, 6€30MacHOCTH
JKU3HEACATSITBbHOCTH U DKOJOTHYSCKOM YHUCTOTHI

JIOJKEH 1T0KAa3aTh CIIENYIOIINE 3HAHUS:
- IPUHIUIBI Pa3pabOTKH MEPCHEKTUBHBIX KOHCTPYKIUHN U3enui, BbIOopa
MaTEPUAJIOB B COOTBETCTBHUHU C YCIOBHUSMM KCIUTyaTallud U BHEIIHUMHU
BO3JICHCTBYIOIIUMHU (haKTOpaMH;




Kon

[TnanupyemMble pe3yabTaThl 00 yUeHHUS
HHAWKATOopa py pesy ya

OueHouHble CpeCTBa

IMPpOU3BOJACTBA

- METOJIbI ONITUMH3AIIMU TIPOCKTHBIX PEIICHUH C yU4eTOM
MIPUPOTOOXPAHHBIX U YHEPTOCOCPErarOIINX TEXHOIOTUH;

- IPOBEICHUE IKCIIEPTU3BI IPOCKTHO-KOHCTPYKTOPCKHUX H
TEXHOJOTMYECKUX pa3padOoTOK;

- aHAJIU3 TEXHOJIOTUYECKOTO MPOIecca, ONPEICIISIONIETO CIIy)KeOHOe
Ha3zHauYeHHE MTPOEKTUPYEMOTO OOBEKTa;

- aHAJIU3 CYNIECTBYIOIICH TEXHOJIOTHYECKOW JOKYMCHTAIIHH;

- IOPSAZIOK pa3paboTKH, 0OPMIICHHUS], COTJIACOBAHUS M YTBEPIKICHUS
TEXHUYECKOTO 3a/IaHUs, TCXHUYECKUX YCIOBHIA Ha MMPOCKTUPYEMbIH
O00BEKT.

IIK-1 - cnoco0HOCTHIO pa3padaThbIBaTh TEXHUYECKHE 32 IaHNUsI HA MIPOEKT

HPOBAHHME X U3IrOTOBJICHUE MAIIIMH, IIPUBO10B, CUCTEM H

HECTAHIAPTHOI'O oﬁopyuonaﬂl/m H CPEACTB TEXHOJOTHYIECCKOI'oO OCHAINCHUS, Bblﬁl/[paTb oﬁopyHOBaHne U TEXHOJIOI'HYECCKYIO OCHACTKY

OCHOBHEIE I'PYIIIIBI COBPEMEHHBIX
KOHCTPYKLIMOHHBIX MaTe€pHUajoB, UCIIOJIb3YEMbIC B
MaIIMHOCTPOEHHUH, UX CTPYKTYpPY U 00J1acTH
IPUMEHEHHUS; TEXHOJOTHUECKUE U
OKCIUTyaTaI[MOHHBIE CBOMCTBA HOBBIX
KOHCTPYKLIMOHHBIX MaTepHajoB; (PU3NKO-
XUMHUYECKHUEC OCHOBBI U TEXHOJIOTHYCCKHUE
0COOEHHOCTH MPOLIECCOB MOIYYEeHUsI U 00pabOTKH
3aroTOBOK W METAJUTIOU3IENINN W3 TaKUX
MaTepHaJIoB; COBPEMEHHbIE CLIOCOOBI MOBBIIIEHUS
KayecTBa, 00eCIeYnBaIOLINX BHICOKYIO
HaJIeKHOCTb U JIOJITOBEYHOCTb JIETaJIei MalllvH,
HHCTPYMCHTA U APYIrux PI3)I€JIHI>’I; METOAbI U
000pyI0BaHUE JUIS SKCIIEPUMEHTAIBHBIX
WCCIICIOBAHHIA, OTTPEEISIONINX Ka4eCTBO

15163 (15071

3HaTh

Bonpocel ona camonposepxu:
1. Yem uyryHel OTIMYArOTCS OT crTajei? [lns W3roToBIEHHS KaKuX
[eTajiell UCTIOIb3YIOTCSI BBICOKOPOUHBIE YyT'YHbI?
2. Uro co0oii peacTaBiseT kiaccupukamms craiei?
3. UYro Ttakoe OpoH3a U JaTyHb?
4. Jlns M3roTOBJICHUS KaKUX JeTallell UCTIOIb3YIOTCS TUTAHOBBIE CILIABBI?

5. YUro nmpenacraBisitoT OuMeTamabl W A8 KakuX IeJied  OHH
1CIIOJIB3YIOTCS?

6. Yro mpeacTaBISAIOT CTANIH C OCOOBIMU CBOMCTBAMU?

7. Yro  Takoe  CBEpXNPOBOAMMOCTb M  TJ€  HCIOJIb3YIOTCS

BEPXIIPOBOIAIINE MATEPHAIIBI?

8. UTto Takoe MAarHUTOCTPHKIUS U TAE€ HUCIHOIB3YIOTCS MaTepHalbl CO
NenuaaTbHBIMA MAarHUTHBEIMH CBOMCTBAMMU?

9. Kakue BUIBI KEPAMUKH UCTIONB3YIOTCS B IPOMBIIIICHHOCTH?

10. Kakoif MaTepuai Ha3bIBaeTCS KOMITO3UITHOHHBIM?

11.Yto mpeacTaBiSIIOT AMCIEPCHO-YIPOUYHEHHBIE,
JIOUCTHIE KOMIIO3UIIMOHHBIE MaTEPUAIIBI?

BOJIOKHUCTBIC H

12. Kakue marepuasbl OTHOCAT K HAHOCTPYKTYPHBIM?




Kon

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

UHMKATOpa
13. KakoBbl METO/IbI MTOJIy4€HUS HAHOCTPYKTYPHBIX MaT€pHAIIOB?
14. Yo 0603HaYaET TEPMHUH CIIOJTUMEPHIN?
15. Yto Takoe miacTMacchl M W3 KaKMX OCHOBHBIX KOMIIOHEHTOB OHH
ocToAT?
16. Kakumu cBoiicTBamMu 00/1a1af0T IIJIACTMACCHI?
17. B uem npeumyIiecTBa METOA0B MOPOIIKOBOM METAJLTYPTHH?
18. KakoBa TexHONOTrHWs  TOJNyYeHUS M3ACNUNH U3  MOPOIIKOBBIX
laTepuaIoB?
19. /I W3roTOBJIEHUS KaKUX JeTaliell MPUMEHSIIOT aHTHU(PUKIMOHHBIE
[OPOIIKOBBIE MaTepUabl?
20. KakoBa 007acTh HCIOJIB30BaHHMS  (PUKIIMOHHBIX  MOPOIIKOBBIX
1aTepraoB?
21. KakoBbI CBOICTBA U T/I€ UCIIOJIBb3YIOTCS BICOKOIIOPUCTBIE
MTOPOIIKOBBIE MaT€pUaJIbI?
OCYLIECTBIISATh BEIOOP KOHCTPYKIIMOHHBIX Ilepeuens 3a0anuii 014 6bipadoOmMKU NPAKMUYECKUX YMEHUT
MaTepuajoB U TEXHOJIOTHH €ro 00paboTKU MpH U npuodpemenus HagblKOG 8 PeUleHUU 3a0ay 6 NPeOMEemHOIl 0d1acmu:
MPOEKTUPOBAHUHU Y3JIOB MAIIMH, U3IEITHH, 1. MapkupoBKa U TPOYHOCTHBIE XapaKTEPUCTUKH TPYO AJist
000py/10BaHUs U T.II. C LIEIIBIO MOJIyYEHUs MarucTpaJibHBIX TPYOOIIPOBOJIOB.
3a/IaHHOM CTPYKTYPHI 1 CBOMCTB, 2. HopMmupoBaH#e XxapaKTepUCTHK COMPOTUBIECHUS Pa3pylICHUIO TPYO s
o0ecreunBaroINX BICOKYIO HAJ€KHOCTh U ra3o- U He)TenpoOBOJIOB.
JOJITOBEYHOCTh M3IEIHA 3. TpeOoBaHMs K XUMUYECKOMY COCTaBy TpYO.
VMETE 4. OcoOEHHOCTH CTPYKTYPHO-(a30BOTO CTPOCHUS TPYOHBIX CTaJIeH

pa3HBIX KJIACCOB MPOYHOCTH.

5. CkJIOHHOCTB TPYOHBIX cTasiell K 00pa30BaHUIO TOPSIUMX TPEIIMH.
TexHomornueckue mpoosl.

6. CKJIIOHHOCTb TPYOHBIX CTajel K 00pa30BaHUIO XOJIOJHBIX TPEIIHH.
7. CTpyKTypHO-(ha30BbIe NPEBPAIIECHUS IPU CBApKe TPYOHBIX cTaseit
kareropuu npoynoctu K38- K56.

8. CTpyKTypHO-(pa30BbIe ITpeBpaILeHHs IPH CBApKe TPYOHBIX CTalei

kareropuu npoysoctu K60- K80.




Kon
WHIUKaTOpa

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

9.TpeboBaHus K TEXHOJIOTUU CBAPKU TPYOHBIX CTaJlel KaTerOpuu
npouyHoctu K38 — K56 u K60 — K80.

10. B3auMOCBsI3b CTPYKTYpbI U MEXaHHUUYECKUX XAPAKTEPUCTUK Pa3IUYHbBIX
CTaJIel U CIIaBOB C TPUOOJIOTHYECKUMHU XapPAKTEPHUCTUKAMHU.

11. CoBpeMeHHbIE NPEICTaBIECHUS O BIUSIHUU MUKpPO- U HaHO- MaclITaba
Ha CBOWMCTBa MaTepHAJIOB.

12. B3auMOCBSI3b 3JIEMEHTOB CTPYKTYpPBI C IPOYHOCTHBIMH U
IUIACTUYECKUMU CBOWCTBaMU MaTEpUAIOB.

13. Metoauka BbIOOpa HAHOCTPYKTYPUPOBAHHBIX KOHCTPYKIIMOHHBIX
MaTepuasoB JUIsl 3a/laHHbIX YCIOBHUI 3KCILTyaTallUu.

14. TpyObl He(Tera30Boro COpTaMeHTa.

15. TexHOIOTUM U3TOTOBJICHUS CTATBHBIX OCCIIIOBHBIX M CBAPHBIX TPYO.
16. B3auMOCBsI3b CTPYKTYpbI 1 MEXaHHUUECKUX XAPAKTEPUCTUK Pa3INYHbBIX
TpyOHBIX cTazneil. 19.Bbicokonpounbie TpyOHBIE CTAIIH.

17.CBapuBaemMocTh TpyOHBIX cTaneil kareropun npouHocty X 70 — X100 ¢
HU30TPOIHON CTPYKTYpOH.

18.Koppo3uoHHo-cTOlKHE TPYOBI N3 HEPIKABEIOLIUX CTAJICH.

19. TpyObl U3 TMONMMEPHBIX M KOMIIO3UTHBIX MaTepHajoB s
HedTerazoBoi 0Tpaciu

Bnanets

METO/1aMH BBIOOpA MMapaMeTpoB
TEXHOJIOTHYECKOT0 MPOIIecca U3TOTOBICHUS
KOHCTPYKITMOHHBIX MaTePHAJIOB C 33 IaHHBIMHU
CBOICTBaMH; COBPEMEHHBIMU METOAMH,
HABBIKAMU TI0 OTIPECIICHUIO U aHAITU3Y
MEXaHUYECKUX CBOMCTB KOHCTPYKIITMOHHBIX
MaTepHasoB, a TAK)Ke HABBIKAMU U METOAMKAMHU
HCCJICIOBAHMSI MUKPOCTPYKTYPBI U KadecTBa
MIPOYKIIMH, HABBIKAMU PAIlMOHAILHOTO BBIOOpA
MaTepuaia Jisi IPOU3BOICTBA U3JIEIHH U

(D PEKTUBHOTO OCYIIECTBICHHS TEXHOJIOTHUECKHUX

3aoanusa na pewenue 3a0ayu u3z npogeccuonanvhoil odracmau,
KOMNJ1eKcHble 3a0aHu:

1. Meroauka pacdera S5KOHOMUYECKOTo d(dekTa 3a cuer
paIroHaIBHOTO BEIOOPA U TPUMEHEHHU S MAIIIMHOCTPOUTEIBHBIX
MaTEpHAJIOB.

2. CpaBHUTEIbHBIE TaHHBIE CTOMMOCTH YTJIEPOUCTBIX CTaleH U
CIUTaBOB, I[BETHBIX METAJUIOB U CIUIABOB, HEMETAJUTMUECKAX MATCPUAIOB U
obmactu ux 3pPEeKTUBHOTO MPUMEHEHHS.

3. CebGecToMMOCTb pa3INMyYHbIX ONepalil TEepMUUECKON 1
XUMHUKOTEPMUYECKOU, TEpPMOMEXaHUIECKOI 00pabOTKHU MaTepUasoB.

4. IloBbllieHne HAAEKHOCTH, JOJTOBEYHOCTH U O€30IMaCHOCTH U3AEINI




Kon
WHIUKaTOpa

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

IIponeccoB

MAaIIMHOCTPOCHUS ITyTEM ITPUMEHEHHUS HOBBIX MAaTepHAaJIOB, 00JIaJafoIINX
YHUKAJIbHBIMH (PU3HKO-MEXaHUUYECKUMH, TEXHOJIOTHUECKUMH U
9KCIUTYyaTallMOHHBIMH CBOWCTBAMH, a TAK)KE IKOJIOTUIECKONW YUCTOTOMA.

5. CoBepIIeHCTBOBaHUE TEXHUYECKUX TPEOOBAHMIA K MaTepraiaM B
HOPMAaTHBHO-TEXHHYECKOH JOKYMEHTALIUH.

IIK-2 - cnoco0HOCThIO pa3paﬁaTLIBaTb HOPMBI BBIpaﬁoTKI/I U TEXHOJIOI'HYE€CKUEC HOPMATHUBLI HA pacxoal MaTepuajioB, 3aroToBoK, TOIJIMBA U

3JIEKTPOIHEPTrHH

ACCOPTUMEHT COBPEMEHHBIX KOHCTPYKLIMOHHBIX Ilepeuens 6éonpocoe ona camonpoeepku:

MaTepuasoB, UCIOJIb3YEMbIE B MAIIMHOCTPOeHUH, | 1. OcoOEHHOCTH MOPOIIKOBON METAJUTYpruu. JJOCTOMHCTBA U HETOCTATKH.

MX JKCILTyaTallMOHHbIE CBOWCTBA, OCHOBHBIE THUNOBOM TEXHOJIOTMYECKUH TPOLIECC MTOJIYUYEHUS U3IEINH METOIOM

KPUTEPHH BEIOOpA KOHCTPYKIIMOHHBIX MAaTEPUAIIOB | TOPOIIKOBOM METAJLTYyPTHH.

IIPYU IPOEKTUPOBAHUM U U3TOTOBJICHUH 2. Knaccugukanus METo10B MOJIy4eHHsI TOPOLIKOB METAJIIIOB U

METAJUIOU3/IeIINN, UX XapaKTEPUCTUKH U HEMETAaJUIOB.

tpeboBanus 'OCTo u TY 3. Ha3nauenue u cyuiHocTh npouecca (popmoBanus. OCHOBHBIE METO/bI
(dhopmMoBaHusl.
4. OcHOBHBIE CTa UM TNporecca criekanus. OCHOBHBIE ABHKYIIHE CHIIbI
rporiecca crekanus. MexaHu3Mbl TPaHCIIOPTa BEIIECTBA MIPU CIIEKAHUH
IIOPOLIKOB.

3HaTh 5. OtnuuuTenbHble OCOOCHHOCTH CBOMCTB IOPOIIKOBBIX H3JEIUN TIO

CPAaBHEHUIO C JIUTHIMHU.
6. Crangaptusanus B 00JaCTH MOPOIIKOBOM METaJITypIruH.

7. YKa)XUTE€ OCHOBHBIE TIEPEIEbl U IPEUMYILECTBA IIOPOLIKOBOU
METAJUTYpPIHH Nepe] TPAIUIHOHHON METaJLTyprueh.

8. AHTu(dpHKIIMOHHBIE MaTepuanbl U uzaenus. Oco0eHHOCTH
TEXHOJOTMYECKOr0 IIpouecca nony4eHus. OTIMYnuTENbHbIE CBOWCTBA.
Ob6nactu NpuMeHEeHusl.

9. ®@pUKIIMOHHBIE MOPOIIKOBBIE MaTepralibl U u3nenus. OcobeHHoCcTH
TEXHOJOTMYECKOr0 IIpouecca noy4eHus. OTIMUUTENBHBIE CBONCTBA.
O6nacTi npuMeHeHusl.

10. TTopucTsle MOPOIIKOBBIE MaTepHaibl U u3enus. Oco6eHHOCTH




Kon

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

MHIMKATOpa

TEXHOJIOTMYECKOro Ipouecca noxy4eHus. OTIHYUTENIBHBIE CBONCTBA.
Obnactu npuMEHEHUsI.
11. KoHCTpYKIIMOHHBIE TOPOIIKOBBIE MAaTEPUANIBl Y U3JEIHSL.
OcoOeHHOCTH TEXHOJIOTHYECKOT0 Tpoliecca noyiydeHus. OTInYuTenbHbIe
cBoiicTBa. O6IaCTH IPUMEHEHHUS.
12. Teepnsie crutaBbl. OCOOCHHOCTH TEXHOJIOTHUYECKOTO TIpoIiecca
nonydeHus. OTanuuTensHble cBoiicTBa. O0IacTH NPUMEHEHUS.
13. TlopomkoBbie MaTepUAIIBI U U3AETHS C DIIEKTPOTEXHUUECKUMH U
MarHUTHBIMH cBOMcTBaMu. [IopolkoBele MaTEpHaibl U U3ENHN C
NEKTPOTEXHUYECKUMHU U MAarHUTHBIMU CBOWCTBaMHU.
14. ITpousBoacteo TBOJI MeTon0M MOPOMIKOBON METAJLTYPrUH.

OLICHUBATh U IPOrHO3UPOBATH [1OBEACHHE Ilepeuens 3a0anuil 014 6bIpadOMKU NPAKMUYECKUX YMEHUTL

MaTepuaia B pe3yJIbTaTe aHallu3a yCIOBUI U npuodpemenus HagblKOE 6 PeUleHU 3a0a 6 NPEOMEmHOI 001acmu:

HKCIUTyaTallMi U IPOU3BOJICTBA; 00OCHOBAHHO U

NpaBUIBHO BBIOMpATh MaTepHuall, B COOTBETCTBUE | BriOop MaTtepuaina, pacueT U MpoeKTUPOBaHUE Mpecc-(hopM A MOTydeHUs

TpeOOBaHUSAM HOPMATUBHO-TEXHUUECKOMN W3JIeUNA U3 METaJUINYECKUX TTOPOILIKOB.

JIOKYMEHTAIMU; IPOU3BOIAUTH PACUETHI

NOTPEOHOCTH B MaTepHallax; UCIOIb30BaTh

OCHOBHBIE METO/IbI UCTIBITAHUI KOHTPOJIS

YMers MaTepuasoB, PallMOHAIBHO UX BBIOUPATH JUIsS

IPOM3BOJICTBA U3JIeNUN U 3((HEKTUBHOTO

OCYIIIECTBIIEHUS] TEXHOJIOTMYECKUX MPOLIECCOB;

M10JIb30BATHCS CHEUAIBHON TEPMUHOJIOTHEN U

UMETh NMPEJCTABIEHUE O MEPCIIEKTUBAX Pa3BUTHS

COBPEMEHHBIX KOHCTPYKLIMOHHBIX MaTEpPHAJIOB,

pa3pabaThIBaTh MEPONIPUATHUS IO KOMIUIEKCHOMY

UCIIOJIb30BAHUIO CHIPbSA, 110 3aMeHE J1e(DUIIUTHBIX

MaTepHaJIoB Ha 00JIee «JIEHIEBhIE»

Braxets HaBBIKAMHU pacueTa NoTpeOHOCTel B MaTepuaiax Jlabopamopnuvie pabomut

IIpU MPOCKTUPOBAHNU U ITPONU3BOJICTBEC JeTajei

JlaGoparopHast pabota Ne 1. TexHOIOrH4e€CKHe CBOWCTBA TOPOIIKOB.




Kon
WHIUKaTOpa

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBa

MAaIIWH, UHCTPYMEHTA U APYTUX U3EIIUi;
HaBBIKAMH aHAJIN3a EPCIEKTUBHOTO PA3BUTHUS
PBIHKA HOBBIX KOHCTPYKIIMOHHBIX MaTEpUaJIOB;
MCII0JIb30BAaTh OCHOBHBIE METOIbI UCIIBITAHUI
KOHTPOJISI MATEPHAJIOB

JlabGoparopnas padota Ne 2. MUKpOCKOTIMYECKHN aHAIIN3 TIOPOIIKOB.
JlaboparopHas padora Ne 3. CUTOBBII aHATH3.

JlaGoparopnas pabota Ne 4. OnpeneneHre BeTUIMHBI YIIPYTOTro
MOCJEACUCTBUS TPU MPECCOBAHUM TTOPOILIKOB.




0) Ilopsinok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIUN, IOKA3ATEJU U KPUTEPUH
OLlCHUBAHMUSL:

HpOMe)KYTO‘-IHaSI arTrecrauusd 110 AUCLUIIIINHE «HoBnIe KOHCTPYKIUOHHBIC MaTCPUAJIBD>
BKJIIOYAET TEOPETUIECKUE BOTIPOCHI, TO3BOJISIIOIIIE OLCHUTh YPOBEHb YCBOCHHS
O6yanOH_[I/IMI/IC$I 3HaHI/II71, U MPAKTUYCCKUC 3aJIaHUA, BBIABJIAIOMNUE CTCIICHD C(bOpMI/IpOBaHHOCTI/I
YMEHHI U BIIAJICHUH, TPOBOJUTCS B (hopMe 3aderTa.

3a4eT 1o I[aHHOﬁ JAUCHUIUIMHE IPOBOJUTCA B BUIC COGGCCHOB&HI/IH B paMKax
TEOPETHYECKUX BOIPOCOB, PE3yIbTaTOB BHIIOJIHEHHS TBOPUECKHX 3aJJaHUI U YCIICHIHOM c1aun
1a00paTOPHBIX padoT.

IToxa3aTe/u U KPUTEPHH OLlCHNBAHUS 3a4eTa:

— Ha OLIEHKY «3a4YTeH0» 00y4aroIuiics JeMOHCTPUPYET BHICOKHM YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yueOHOro MaTepuana, CBOOOIHO MOSCHSET pPe3ybTaThl TAOOPATOPHBIX pabOT, CBOOOIHO
OlepupyeT 3HAaHUSIMU, YMEHUSIMU, IPUMEHSET UX B CUTYal[UsAX ITOBBIIIEHHON CI0KHOCTH,
JEMOHCTPHUPYET CIIOCOOHOCTh MEPEHOCUTH MOTYUCHHbIE 3HAHUS U YMEHHS Ha HOBBIE,
HECTaHJIapPTHbIE CUTYallUH.

— Ha OLIEHKY «He3a4TeHO0» 00yJaroluiics IEMOHCTPUPYET MOPOTOBbI YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI JOIMYCKAIOTCS OLITHOKH,
MPOSIBIISICTCS] OTCYTCTBUE OTNIEIbHBIX 3HAHHUM, YMEHHI, HABBIKOB, 00Y4aIOIIUNCS UCTIBITHIBACT
3HAUUTENbHBIC 3aTPYAHEHUS [IPU ONEPUPOBAHUN 3HAHUSAMU U YMEHUSMHU IIPU UX IIEPEHOCE Ha
HOBBIE CUTYallUU.



