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1 Heanb u 3a7a4u NPOXOKAEHUS NPAKTUKH

Lles1bI0 BBIMOHEHUS IPAKTHKY SIBJISETCS] CUCTEMATU3aLMs, PACHIMPEHHUE U 3aKPEIICHNE
npodecCHOHATIBHBIX 3HAaHUH, (POPMUPOBAHKE Y BHIITYCKHUKOB HAaBBIKOB BEJCHUS CAMOCTOSTEILHON
Hay4YHOI paOoTbl, UCCIIEOBAHUS U HIKCIIEPUMEHTUPOBAHMSI, COOp MaTepuaa sl yCIEeUIHOIO Bbl-
MIOJTHEHHUS BBIITYCKHON KBAaMU(UKAMOHHOW paboThl OakanaBpa.

3agayamMu IpOX0XKICHHUS IPAKTUKU SBIISIFOTCSA:

- W3YYUTh TMATEHTHBIC U JIUTEPATypHbIC HICTOYHUKHU MO pa3padaTbiBaeMoOil TeMe C LEIbI0 X
UCIIOJIb30BAaHUS IIPU BBIIIOJHEHUH BBIYCKHOW KBaJIM(UKAMOHHOW paboThl, METO/bl HCCIel0Ba-
HUSI U NIPOBEICHUS SKCIIEPUMEHTAIBHBIX paboT, METOAbI aHaIu3a U 00pPabOTKU HKCIEPUMEHTANb-
HBIX JaHHBIX, (U3NYECKUE U MAaTEeMaTHUYECKHE MOJENU MPOLECCOB U SIBJICHUM, OTHOCALIUXCS K HC-
cienyeMoMy oOBbEeKTY, MH(POPMALMOHHBIE TEXHOJIOIMH B HAYYHBIX MCCIIEIOBAHUAX, IPOrPAMMHBIE
OPOAYKTBI, OTHOCSIIMECS K IpodeccuoHalbHON cdepe, TpeOoBaHUS K OPOPMIICHHIO Hay4yHO-
TEXHUYECKOH TOKYMEHTALlUH, MOPSAAOK BHEAPEHUS PE3yIbTaTOB HAYYHBIX MCCIIEAOBAHUM U paspa-
0O0TOK;

- BBINOJIHUTH aHAJM3, CUCTEMAaTH3alllI0 U 0000IeHNe HAyYHO-TEXHUYECKON HH(pOopMaIu
[0 TEME MCCJIEI0BAaHUM, TEOPETUYECKOE WM SKCIIEPUMEHTAJIbHOE MCCIE0BaHUE B paMKax IIO-
CTaBJICHHBIX 3a/1a4, BKJIIOYasi MaTeMaTUUYECKUH (MIMUTAIL[MOHHBIN) KCIIEPUMEHT, aHalIu3 JOCTOBEp-
HOCTHU TNOJYYEHHBIX PE3YyJbTaTOB, CpPaBHEHHE PE3YJbTAaTOB HCCIEAOBAHUA O0BEKTa pa3pabOTKu ¢
OTEYECTBEHHBIMU U 3apyOeKHBIMHM aHAJOTaMH, AaHaJIM3 HAYYHOHM M NPAKTUUYECKOM 3HAYMMOCTHU
MPOBOAMMBIX UCCJIEI0BAaHUM, a TAKKE TEXHUKO-3KOHOMUYECKON 3 (HEKTUBHOCTH pa3pabOTKU;

- NpUOOpPECTH HaBBIKU (OPMYIMPOBAHUS LeNel U 3aJjau HAyYHOT'O UCCIIeIOBaHMsl, BbIOOpa
1 000CHOBAaHUS METOAUKHU UCCIIEOBaHMsI, pabOThl C MPUKIAAHBIMU HAyUYHBIMH MaKeTaMHU U PeIaK-
TOPCKUMH MPOTrpaMMaMH, UCIOJIb3yEMbIMU IIPHU MPOBEJCHUN HAY4YHBIX MCCIIENOBAaHUI U pa3zpalo-
TOK, O(opMIIeHHUSI pe3yJIbTaTOB Hay4YHBIX HCCIIeJOBaHUH (0dopMieHHE OT4ETa, HAlMCaHUE Hayy-
HBIX CTaTel, Te3MCOB JIOKJIAZOB), pabOThI Ha SKCIIEPHUMEHTAIBHBIX YCTAHOBKAaX, MPUOOpax U CTEH-
Jax.

2 Bua, Tun npakTuku, cnocod (npu Hagauvyumn) u popma (dpopmnl) ee npo-
Be/IeHHS

By npakTHKK — TPOU3BOICTBEHHAS MPAKTHKA.

Tun npakTUKK — HAyYHO-HCCIIeIoBaTeNbCcKast padora.

Crnioco6 npoBeieHus MPaKTUKU — CTallMOHAPHAS WJIM BhIE3HAS.

dopma TpoBeNieHNs TPAKTUKH — JAUCKPETHO IO MEPHUOJaM MPOBEICHHS TPAKTUK - MyTEM
YepeOBaHMs B KaJIGHIApPHOM y4eOHOM rpaduke MepruoJoB yU4eOHOTO BPEMEHH JUIsl MPOBEICHUS
NPaKTUK C MIEPUOJaMU Yy4eOHOTO BPEMEHH JIJIsl IIPOBEICHHUS TEOPETUICCKHUX 3aHITUH.

3 IlepeyeHs MIAHUPYEMBIX Pe3yJIbTATOB O0YYeHUS] MPH MPOXOKIEHUH
NPAKTHUKH, COOTHECEHHBIX C IJIAHMPYEMbIMHM pe3y/JbTATAMHU OCBOCHUS 00pa3o0-
BaTeJIbHOH NPOrpPaMMbl

[lepeyeHp mIaHUPYEMBIX PE3yIbTaTOB O0YUYEHHUS MPH MPOXOXKIACHUU MPAKTUKH, COOTHECEH-
HBIX C IJIAHUPYEMBIMU pe3yJIbTaTaMU OCBOCHMSI OCHOBHOW MpogeccCHOHaNbHONH 00pa3oBaTeIbHON
nporpamMmsl ((popMUpyeMBIMH KOMIIETEHIIMSAMH), YCTAHOBICHHBIMU B OOIIEH XapaKTepUCTUKE OC-
HOBHOH Mpo(decCrHOoHabHOM 00pa30BaTeIbHOM MPOTPAMMBI, TPUBEIEH HUXKE.

B pesynbrare npoxoxkaeHus: IpakKTUKU 00yYaIoOUIUiics TOJKEH:



3HATh:
1) mpuHIMIBl cOOpa AaHHBIX, M3YUYEHHs, aHATM3a U O0OOMICHUS HAyYHO-TEXHUYECKOW WH-

dopmanuu o TeMaTUKE MCCIEAOBAHMs, pa3padOTKe U HCIIOJIB30BAaHUIO TEXHUYECKON TOKyMEHTa-
[IUM, OCHOBHBIM HOPMATHBHBIM JTOKYMEHTaM IO BOINPOCAM HMHTEIUICKTYalbHOH COOCTBEHHOCTH,
HIO/ITOTOBKE JOKYMEHTOB K ATEHTOBAHHUIO, 0(pOpMIICHUIO HOY-Xay (Kox komreTeHimu — [1K-2)

2) METO/Ibl UCCIIEZIOBAHUS, aHAIN3a, TUATHOCTUKU U MOJICIMPOBaHMs CBOMCTB BEILIECTB (Ma-
TEpUaNoB), GU3NIECKUX U XUMHUYECKUX IMpoIeccax, MPOTEKAIMX B MaTepHUaiax MpH UX Moyde-
HIH, 00paboTke u Moaudukaimu (koa komneteHun — [1K-4);

3) KOMIUIEKCHBIE HCCIICIOBAaHMSI M MCIBITAaHUS IPU W3yYEHUM MaTepUanoB U HU3JeNui,
BKJIIOYAsl CTaHJIApTHBIE U CEPTU(PHUKALMOHHbIE, TPOLECCOB UX MPOU3BOJACTBA, 0OPAOOTKH M MOJH-
¢ukarun (ko komrerernuu — [1K-5);

4) ocHOBHbIC TPeOOBaHHUsI JACIONPOU3BOJICTBA MPUMEHHUTEIBHO K 3aIUCSIM M TPOTOKOJIAM U
K 0(hopMIJIEHHIO TIPOEKTHOM M paboyeil TEXHUYECKON TOKYMEHTAllUd B COOTBETCTBUU C HOPMATHUB-
HBIMH JOKyMeHTaMu (ko1 komnereHuuu — [1K-8);

5) NpUHLIMIBI y4acTHs B Pa3pabOTKE TEXHOJIOTHYECKHUX MPOLECCOB MPOU3BOJICTBA U 0Opa-
OO0TKM MOKPBITUHA, MAaTEPUAJIOB U U3AEIUN U3 HUX, CUCTEM YIIPABJICHUS TEXHOJOTUYECKUMH IPO-
neccamu (ko kommereniun — [1K-9);

6) MeToJbl OLEHKM KayecTBO MaTepHajoB B IPOM3BOJCTBEHHBIX YCIOBHUAX Ha CTaIUH
OIIBITHO-TIPOMBIIIJICHHBIX UCTIBITAaHUN ¥ BHepeHus (ko1 komnereHuuu — [1K-10);

7) OCHOBHBIE THUIIBI COBPEMEHHBIX HEOPIraHMYECKUX U OPraHUYECKUX MaTepHaioB, MPUHIIM-
bl BBIOOpA MaTepHasoB JUIsl 3aJaHHBIX YCJIOBHH 3KCILTyaTallud C YYETOM TpeOOBaHUI TEXHOJIO-
TMYHOCTH, SKOHOMUYHOCTH, Ha/IE)KHOCTH U JOJITOBEYHOCTH, SKOJIOTMUECKUX MOCIEICTBUI UX MIPU-
MEHEHHS TIPU MPOSKTHPOBAHUU BHICOKOTEXHOJIOTHYHBIX TporeccoB (Ko kommnereHnuu — [1K-11);

8) nmpuHIMNIBl paboTHl Ha 00OpPYAOBAaHUU B COOTBETCTBUM C MpaBUIAMH TEXHUKH Oe3omac-
HOCTH, ITPOU3BOJICTBEHHOM CaHUTApUH, TOKAPHON OE30MaCHOCTH U HOPM OXPaHbl TpyZda (KOJI KOM-
nereniun — [1K-12);

9) HOpMaTHBHBIE U METOJMYECKHE MaTepuaibl JUIs MOATOTOBKA M O(POPMIICHUS TeXHHYe-
CKHX 33JlaHMM Ha BBINOJIHEHHWE WU3MEPEHM, MCHBITAaHUM, HAyYHO-UCCIEAOBATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKHUX padoT (ko1 kommerennuu — [1K-13);

10) TexHUYECKHE CPEICTBA U3MEPEHHS M KOHTPOJISL, HEOOXOAUMBIC TIPH CTaHIApTH3AIMU U
cepTU(UKAIMY MAaTEPUAJIOB M MPOLECCaxX MX MOJIYUYEHHUs, UCTIBITATEILHOTO U MPOU3BOACTBEHHOIO
obopynoBanus (koja kommereHimn — [1K-14);

11) metoasl obecriedenust 3HPEeKTUBHOTO, FIKOJIOTMUECKH U TEXHUUYECKHU OEe30MacHOro mpo-
U3BOJICTBA HAa OCHOBE MEXAaHM3allMM M aBTOMATH3alMM MPOU3BOACTBEHHBIX MPOILECCOB, BHIOOpA U
9KCIUTyaTallud 00OPYIOBaHUS M OCHACTKH, METO/IOB M NMPHUEMOB OpraHU3allK Tpyda (KO KoMIle-
teHimu — [MK-15);

12) METOIMKM HCTIONB30BaHMS HA MIPOU3BOJCTBE 3HAHUS O TPAJAULIMOHHBIX U HOBBIX TEXHO-
JIOTMYECKUX MpOoIeccax U orepanusax, HOpMaTUBHBIX U METOAMYECKHX MaTepHaax O TEXHOJIOTHYe-
CKOM MOJTrOTOBKE MPOU3BOCTBA, KAUECTBE, CTAHAAPTH3ANN U CEPTUPHUKAINN U3AETUNA U TPOoIec-
COB C AJIEMEHTaMH YKOHOMHUYECKOT0 aHamn3a (ko kommereHimu — [1K-16);

13) TeXHUKH HUCHOJB30BaHUS B MPO(PECCHOHANBHOMN NESTEIBHOCTH OCHOB POEKTUPOBAHMUS
TEXHOJIOTUYECKUX IPOLECCOB, pa3pabOTKM TEXHOJIOTMYECKOH OKYMEHTAlluH, pacuyeToB U KOH-
CTPYMpOBaHHUS JeTajeil, B TOM YHCJIE C HCIOJIb30BAaHHEM CTAaHAAPTHBIX MPOrPAMMHBIX CPEJICTB
(xox komnereniun — [1K-17).

Ymersn:
1) ocymectBiiaTh cOOp MaHHBIX, H3y4YaTh, AaHAIM3UPOBATh W 0000mATh HAYYHO-
TCXHUYCCKYIO I/IH(bOpMaI_[I/HO 110 TCMAaTHUKE UCCIICOOBaHUA, pa3pa60TKe U UCIIOJIB30BAHUIO TCXHHNYC-



CKOH JIOKyMEHTAIlMH, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM I10 BOMPOCAM HHTEIUICKTYaTbHOU
COOCTBEHHOCTH, TOJATOTOBKE JOKYMEHTOB K MAaTEHTOBAHHIO, O(OPMIICHUIO HOY-Xay (KOJ KOMIIe-
ternuu — [1K-2);

2) UCTIONIb30BaTh METO/IbI UCCIICIOBAHUS, aHAIN3A, TUATHOCTUKHN M MOJICIIMPOBAHUS CBOWCTB
BENIECTB (MaTepralioB), GU3MYECKUX U XUMHUECKUX TPOIIECcax, MPOTEKAIOMINX B MaTepraiax mpu
UX MOJy4YeHUHU, 00paboTKe 1 Moaudukaimu (ko komrereHnuu — [1K-4);

3) BBITIOJIHATH KOMITJICKCHBIC MCCIICAOBAHUS M UCTIBITAHUS TIPH U3yYCHUN MAaTEPHAJIOB U U3-
JENUi, BKIIOYasi CTaHJApTHBIE U CcepTU(UKAIIMOHHBIC, TIPOIIECCOB UX MPOU3BOJICTBA, OOPAOOTKH U
moudukarmn (Ko komrerernun — [1K-5);

4) UCTIONHATH OCHOBHBIE TPEOOBAHMS 1€JIOMPOU3BOJICTBA MPUMEHUTEIHHO K 3aITUCSIM U TPO-
TOKOJaM; O(GOPMIIATH TPOEKTHYIO M PadOUYyl0 TEXHHYECKYIO JOKYMEHTAIIHMIO B COOTBETCTBUHU C
HOPMATHUBHBIMHU JIOKyMeHTamu (koj kommereHiun — [1K-8);

5) pa3pabarbiBaTh TEXHOJOTMYECKUE MPOIECCHI IIPOU3BOICTBA U 00PAOOTKU TOKPHITHH, Ma-
TEPHUANIOB U M3ACTUN U3 HUX, CUCTEM YMPABJICHHS TEXHOJOTMUYECKUMHU Tpolieccamu (KOJ KOMIIe-
ternuu — [1K-9);

6) OlLleHMBaTh KAa4e€CTBO MATEPHAJIOB B MPOU3BOJCTBEHHBIX YCIOBUSAX HA CTAIUU OMBITHO-
HPOMBIIUICHHBIX HCIIBITAHUI U BHeApeHus (koa kommeTenimn — [1K-10);

7) IpUMEHSTh 3HAaHUS 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKUX U OPraHMYeCKHX
MaTepHaJioB, MPHUHIIUIAX BBIOOpA MAaTEpHAIOB IS 3aJaHHBIX YCJIOBHUH JKCIUTyaTallid C yYeTOM
TpeOOBaHUI TEXHOJOTHYHOCTH, YIKOHOMUYHOCTH, HAJECKHOCTH U JIOJITOBEYHOCTH, DKOJIOTUYECKUX
MOCJICACTBHIA WX MPUMECHEHHSI TIPU MPOCKTHPOBAHUH BHICOKOTEXHOJIOTHYHBIX MPOIIECCOB (KO KOM-
neteHun — [1K-11);

8) paboraTh Ha 00OpPY/IOBAaHUU B COOTBETCTBUH C MpPaBUJIAMU TEXHUKU 0€30I1aCHOCTH, MPO-
W3BOJICTBEHHOW CAaHUTAPHH, MOXKAPHON OE30MaCHOCTH U HOPM OXpPaHbI Tpyda (KOA KOMIETCHIIUU —
[1K-12);

9) ucnonp30BaTh HOPMATHBHBIE M METOJAMYECKUE MATEPUANBI JIJISl MIOATOTOBKH U OopMIie-
HUS TEXHUYECKUX 33JIaHUH Ha BBITIOJHEHUE H3MEPEHUHN, UCTIBITAHUH, HAyIHO-HCCIIEI0BATEIHCKUX U
OIBITHO-KOHCTPYKTOPCKHX padoT (kox kommereniuu — [1K-13);

10) ucnonp30BaTh TEXHUUECKUE CPEACTBA U3MEPEHUS U KOHTPOJISL, HEOOXOAUMBIE MTPH CTaH-
JMapTU3aluy U cepTU(UKALINYA MAaTEPHANIOB U MPOIIeccax UX MOTYUYSHHs], HCTIBITATEILHOTO U MPOU3-
BOJICTBEHHOTO 000pyIoBaHus (Ko Kommereniun — [1K-14);

11) obecneunBath 3(h(PEeKTUBHOE, HIKOJOTHUECKA U TEXHHUYECKH 0E30MacHOE MPOM3BOICTBO
Ha OCHOBE MEXaHM3alluW M aBTOMATH3aI[MH MTPOU3BOICTBEHHBIX MPOIECCOB, BEIOOpA M KCILTyaTa-
MU 00OPYJIOBaHHUS U OCHACTKH, METOJOB U MPHEMOB OpraHM3aluu Tpyda (KOJ KOMIIETEHIUH —
I1K-15);

12) ucroab30BaTh HA MPOU3BOJICTBE 3HAHUS O TPAJAUIIMOHHBIX M HOBBIX TEXHOJIOTHYECKUX
nporeccax M Orepanusx, HOpMAaTUBHBIX U METOJIMYECKUX MaTepHallaX O TEXHOJIOTMYECKOW IOAT0-
TOBKE MPOM3BOJCTBA, KayeCcTBE, CTAHAAPTH3AIMN U CepTUUKALUN U3IENUNA U MPOILECCOB C dJe-
MEHTaMH1 3KOHOMUYECKOro aHaju3a (koa kommereHiuu — [1K-16);

13) ucnonp3oBath B MPOQPECCHOHANBHOMN JIEATEIHHOCTH OCHOBBI MPOSKTUPOBAHUS TEXHOJIO-
THYECKUX TPOIIECCOB, pa3pabOTKH TEXHOJIOTMYECKOW JTOKYMEHTAIlUH, PacyeToOB U KOHCTPYHpOBa-
HUS JeTajeil, B TOM YHclie C MCMOIb30BaHUEM CTaHIAPTHBIX MPOTPAMMHBIX CPEeACTB (KO KOMIIe-
termmu — [MK-17).

Baanersn:

1) meroaukamu cOopa MaHHBIX, U3ydCHHs, aHaaM3a M O0OOOIIEHHS HAYYHO-TEXHHUECKOM
MHPOPMAIIUH 110 TEMATHKE HCCIIECIOBaHU, Pa3pab0TKe M MCIOIH30BAHUIO TEXHHUECKOW JOKYMEH-
TaI[U¥, OCHOBHBIM HOPMAaTUBHBIM JOKYMEHTaM I10 BOMPOCAM HMHTEIEKTyalbHONH COOCTBEHHOCTH,
HOATOTOBKE JOKYMEHTOB K MATEHTOBAHHIO, 0)OPMIICHUIO HOY-Xay (koz KommeTeHiun — [1K-2)

2) CIOCOOHOCTBIO MCIIOB30BATh B MCCICIOBAHUIX M pacyeTax 3HAHHS O METOJIAX MCCIIEIO0-
BaHU, aHAIN3a, JUATHOCTHKH M MOJICIMPOBAHUS CBOWCTB BEMIECTB (MaTepHasoB), PU3MUECKUX U



XUMHYECKHX MPOIIeCccax, MPOTEKAIINX B MaTepragax Mpy UX MOTydeHUH, 00padboTke u Moaudu-
Karuu (koa kommereriun — [1K-4);

3) HaBBIKAMU BBIMOJTHCHHUS] KOMITICKCHBIX UCCIICIOBAHUA W UCIIBITAHUN TIPH W3YYCHUH Ma-
TepUaoB U usaenuii (koa kommereniuu — [TK-5);

4) HaBBIKAMHU BBIMOJIHCHUS OCHOBHBIC TPEOOBAHUS JEIOMPOU3BOJICTBA MPUMEHHUTEIHHO K
3aMMcsSIM M MPOTOKOJIaM; O(hOPMIISATh TPOEKTHYIO U pabouyr0 TEXHHUECKYIO JOKYMEHTAIUIO B COOT-
BETCTBHHU C HOPMATHBHBIMH JOKyMeHTaMu (Ko kommeTeHiuu — [1K-8);

5) TOTOBHOCTBIO y4acTBOBaTh B pa3padOTKE TEXHOJOTMYECKHUX MPOIECCOB MPOU3BOJICTBA U
00pabOTKN TOKPHITHIA, MaTEPUAIOB W U3ICIUNA U3 HUX, CUCTEM YIPABICHUS TEXHOJIOTHYCCKUMU
nporeccamu (koa komnereHiuu — [1K-9);

6) TEXHUKaMH OIICHKM KayecTBa MaTEPHAJIOB B MPOM3BOACTBCHHBIX YCIOBHSIX Ha CTaJHH
OTIBITHO-TTPOMBILIICHHBIX UCTIBITAHUN U BHepeHus (ko komnereHimu — [1K-10);

7) CIOCOOHOCTBIO TIPUMEHSITh 3HAHHSI 00 OCHOBHBIX THIIaX COBPEMCHHBIX HEOPTraHUYCCKUX
¥ OPraHMYECKUX MaTepuasoB, MPUHIMIAX BHIOOpA MATEpUANIOB IS 33JaHHBIX YCIOBUN JKCILTya-
TaIlUU C YICTOM TPEOOBAHHMI TEXHOJIOTHYHOCTH, YKOHOMUYHOCTH, HAJICKHOCTH U JIOJITOBEUHOCTH,
9KOJIOTHYECKUX TMOCIEICTBUN MX MPUMEHEHUS MPU MPOEKTUPOBAHUU BBICOKOTEXHOJIOTUYHBIX MPO-
nieccoB (ko kommerenuun — [TK-11);

8) meroaukamu paboTaTh Ha O0OpPYJOBaHWU B COOTBETCTBUU C MPaBUIAMH TEXHHKH 0€3-
OITACHOCTH, TTPOU3BOJICTBEHHOW CAaHUTAPHUH, ITOKAPHOW OC30MACHOCTH M HOPM OXPAaHBI TpyJla (KO
komneTeHun — [1K-12);

9) cmocOOHOCTHIO MUCITOIH30BATh HOPMATUBHBIE U METOJUYCCKHAE MATEPUAIIBI IJIs1 IOJATOTOB-
KU U O(OpMIICHUS TEXHUYECKHX 3aJaHUil Ha BBINOJHEHUE W3MEPEHUH, HCIBITAHWHA, HAy4YHO-
UCCIICI0BATEIbCKHUX U OMBITHO-KOHCTPYKTOPCKUX paboT (kox komnereHimu — [TK-13);

10) TeXHUYECKUMHU CPEICTBAMU U3MEPEHUS U KOHTPOJISI, HEOOXOAUMBIMU IIPU CTaHIapTHU3a-
MU U CcepTH(HKAIMN MaTepUalIOB M TPOIECCaX MX IOJNYUYEHUS, UCIBITATSIIBHOTO W IPOHU3BOJI-
CTBEHHOTO 000pynoBaHus (Kox kommereHimu — [TK-14);

11) cocobHOCTRIO OOecTieunBaTh YPPEKTHBHOE, FIKOJOTHIECKN M TEXHUYECKH Oe30macHoe
MIPOM3BOJICTBO Ha OCHOBE MEXaHHM3aI[MU U aBTOMATH3aIlUU MTPOU3BOJICTBEHHBIX MTPOIIECCOB, BHIOOpA
¥ DKCIUTyaTalui 000pyI0OBaHUS U OCHACTKH, METOJIOB M MPUEMOB OPTaHU3AINU TPyJa (KO KOMIIe-
termun — [TK-15);

12) c1iocoOHOCTHIO UCTIONIB30BATh HA TIPOMU3BOICTBE 3HAHUS O TPAJAUIIMOHHBIX U HOBBIX TE€X-
HOJIOTUYECKHUX Tpolieccax M OneparusXx, HOPMaTUBHBIX U METOJIMYECKUX MaTepHalaX O TEXHOJO-
TUYECKON TOJMOTOBKE IMPOU3BOJICTBA, KAYECTBE, CTAHAAPTU3AIMU U CEpTU(DUKANMHA W3ICTHA H
IPOIIECCOB € DJIEMEHTAMH SKOHOMHYECKOTO aHamu3a (ko kommereHnuu — [TK-16);

13) crocoOHOCTHIO UCTIOIB30BATh B MPO(ECCHOHATBHOM EATEILHOCTH OCHOBBI ITPOCKTHPO-
BaHUS TEXHOJOTHMYECKHX MPOIECCOB, pa3pabOTKU TEXHOJIOTMYECKOW JOKYMEHTAIlMH, pPacyeToB U
KOHCTPYHPOBAHUS JIETaJIeH, B TOM YHCIIE ¢ UCTIOJIh30BAHUEM CTAaHAAPTHBIX MPOTPAMMHBIX CPEJICTB
(xox kommeTeniuu — [TK-17).

[TomHBIe HANMEHOBAaHUS KOMIIETCHITUI MPEICTABICHBI B OOIICH XapaKTepUCTUKE OCHOBHOM
npodeccroHaIbHOM 00pa30BaTEILHON MPOrPAMMBI.

4 MecTO NPAKTUKH B CTPYKTYype 00pa3oBaTeIbHOM MPOrpaMmbl

[IpakTHKa OTHOCHUTCSI K BapMAaTUBHOM YacTH OCHOBHOHW mpodeccHoHanbHOW 00pa3oBaTelb-
HOM MPOTPaMMBI.
[IpakTuka mpoBoauTCS B 8 cemecTpe.

5 O6bem NMPaAaKTUKU B 3a4Y€THLIX €AUHHUIIAX U €€ NMPOAOIKUTC/ILHOCTL B
HeaeJIax Ju00 B AKAACMHUYIECCKHUX Yacax
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VYcnoBubie cokpamenus: 13 — nuddepenunpoBanubiil 3a4ueT (3a4eT ¢ onenkoit); AT —
MpaKTUKa MPOBOJUTCS TUCKPETHO MO MEpPUOJIaM MPOBEACHUS MPAKTUK - MYTEM 4Y€peOBaHUS B Ka-
JeHapHoM y4eOHOM rpaduke nepruooB yueOHOTO BpEeMEHHU JJIsl MPOBEIEHUS MPAKTUK C MepHoja-
MU y4eOHOrO BPEMEHH JJI MPOBEJACHUSI TEOPETHUECKUX 3aHATHHI, MPOAOIKUTEIBHOCTh MPAKTUKU
HCUHUCIISIETCS TOJILKO B aKaJIEMUYECKUX Yacax.

K unbIM hopmam 0Opa3oBaTesIbHON IEATEIBHOCTH IIPH NPOXOXKICHUN TPAKTUKN OTHOCSTCS:

— 03HAKOMJIEHHE C TEXHHKOH 0€3011acHOCTH;

— BBINOJIHEHUE O0YYaIOMINMCSI MHIMBHYATbHOTO 33JaHUS O] PyKOBOACTBOM PYKOBOIUTE-
JIs IPAKTUKH OT Kagephl,

— CocTaBJICHHE 00YYaIOMNMCsI OTYETA 110 MTPAKTHUKE.

6 CTpyKTypa M cojep:KaHHe NMPAKTHKH

OOyuaromuiecs B EPHOJ] MPOXOXKICHUS MPAKTUKY BBITIONHSAIOT WHIANBUIYAIBHBIC 3aTaHUS,
MPEeyCMOTPEHHBIE MPOTrPaMMOM TMPaKTUKU, COOJIIO/IAI0T MpaBHUiia BHYTPEHHErO paclopsika Ka-
denpsl, coOMI0IaI0T TPEOOBAHUS OXPaHbI TPYAA U TOKAPHON OE30IMaCHOCTH.

[IpakTuka mpoBoauTcs Ha 6a3e Kadeapsl.

ConepxaHue U CTPYKTYpy TMPaKTHKH:

1. CocraBneHrne MHAMBHUIYAIBHOTO IJIaHA MPOXOKIEHUS MPAKTUKH COBMECTHO C HAayYHBIM
pykoBoauteneM. [loctaHoBKa 11eield U 3a/1ad HAy4YHOT'O UCCIIEIOBaHUSI.

2. [ToaroroBka K MPOBEICHUIO HAYYHOTO UCCIIEOBAHMUS.

2.1. VI3yueHnue METOA0B UCCIICIOBAHUS M IIPOBEICHUS IKCIIEPUMEHTATBHBIX Pa0OT.

2.2. VI3yuenue npaBuil SKCILTyaTallud UCCIIEI0BATENIbCKOTO 000pyA0BaHUS.

2.3. MI3yueHue METOA0B aHaIM3a U 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

2.4. Uzyuenne pu3NUeCKUX U MaTeMaTHYECKUX MOJENEH MpoIeccoB U SBICHHUM, OTHO-
CSIITUXCS K UCCIIEAYEMOMY OOBEKTY.

2.5. 3HaKOMCTBO ¢ HMH(OPMAIMOHHBIMH TEXHOJIOTMSIMH B HAyUYHBIX HCCIEIOBAHHUSAX,
MPOTPaMMHBIMHU MTPOTyKTaMH, OTHOCSITUMUCS K TIPOPECCHOHATBHON cdepe.

2.6. 3HaKOMCTBO ¢ TpeOOBaHUSIMH K O(OPMIICHHIO HAYyYHO-TEXHUYECKON MOKYMEHTa-
[IUU; TIOPSIIKOM BHEJIPCHHSI PE3YJIbTATOB HAYYHBIX HCCIIETOBAaHUHN U pa3pabOTOK.
3. [IpoBeneHmne SKCIEPUMEHTAIBHOTO HUCCIEI0BAHNUS.

3.1. [IpousBoaUTCSt OTOOP HEOOXOIUMBIX MATEPHAIIOB.

3.2. PaboTa ¢ HEOOXOAMMBIM TEXHOJIOTHUYECKHM OO0OPYIOBAaHMEM M IKCHEPUMEHTANb-
HBIMH YCTaHOBKAMH.

3.3. Pa3paboTka Mozeny aHan3a SKCIIEPUMEHTATbHBIX TaHHBIX.

3.4. HenocpeacTBeHHOE MTPOBEACHHUE KCIIEPUMEHTAIBHOTO HCCIICTOBAHNUS.
4. O6paboTka 1 aHAIH3 TOJTYUYEHHBIX PE3yIbTATOB.

4.1. Cratuctuueckas 00pabOTKa MOTYyYEHHBIX 3KCIIEPUMEHTANIbHBIX JaHHbIX.

4.2. AHanu3 u IpoBepKa JOCTOBEPHOCTH MOTYUEHHBIX TaHHBIX.



4.3. IIpoBepka aeKBaTHOCTA MaTEMAaTUUECKOU MOJICIIH.

4.4. O6cyx1eHe MOTYyYEHHBIX Pe3yIbTaTOB.

4.5. CpaBHeHHUE Pe3yIbTATOB paOOThI C AHAIIOTMYHBIMU UCCIICIOBAHUSIMU, OMTMCAHHBIMU
B JIUTEPATYPHBIX HCTOYHHUKAX.
5. OdopmieHe OTYETa IO HAYYIHO-HCCIIEI0BATEIBCKOM padoTe.
6. Cnaua nmuddepeHIpoBaHHOTO 3a4eTa [0 HayYHO-HCCIIe10BaTeNbCKOi paboTe.

Jrtansl (MepuoAbl) NPoBeAeHUs NPAKTUKH

Jrtansbl (MepuoabI)
Ne | mpoBegeHus Mpak- Buasl pador
TUKHU

[IpoBenenue opranuzaoHHOro coOpanus. MHCTpyKTax MO TEXHUKE
6e3omacHocTH. Pa3paboTka MHANBUAYATBHOTO 33 JaHUSI.

2 OcHOBHOI BrinosiHeHME MHIMBUAYJIBHOTO 3aaHUs.

CocraBiieHne oT4€Ta 110 NPAKTUKE. 3alluTa OTYETA 110 MPAKTUKE
(muddbepeHnmpoBaHHBIN 3a4€T).

1 | OpranuzaimoHHbIN

3 3aKII0YNTEIbHBIN

IIpuMepbl HHAMBUAYAJIbHBIX 32IaHUI

3aganue 1. Onucarh 00BEKTHI MATEHTHOTO TpaBa (M300peTeHHe, Mojae3Hass MOJEIb, MPo-
MBIIIJICHHBIN o0pa3eln).

3aganue 2. BriOpaTh MaTepuaiibl 1715 peLIeHMs 3a/1a4 UCCIIEA0BaHNU.

3aganue 3. [IpuMeHUTh MaKeThl MPUKIAJAHBIX MPOTPAMM JIs IPOBEACHUS CTaTUCTHUYECKON
00pabOTKU Pe3yIbTAaTOB B X0/I€ PEUICHUS IOCTABICHHBIX 3a/1a4.

3aganue 4. V3yunth BIUsSHUE HAIpaBJICHUS BHEUIHETO HAMArHUYMBAIOIIETO MOJIA HA U3-
MEHEHHE pazMepa oopasia.

3amanue S. 3yunTh KWUHETUKY pacmaja ayCTEHUTA.

3apanme 6. M3yuuts BnusiHue 1e(peKTOB KPUCTATUTMUECKON PEIIETKH Ha YIETbHOE AIIEKTPO-
COTPOTUBIICHUE CIUIaBa.

3ananmue 7. BeiOpatb MeTO U3MEPEHHUsT MAJIBIX H3MEHEHHUH JIE€KTPOCOTPOTUBIICHHUSI.

3aganue 8. M3yuuTh BIUsSHUE MEIKOAUCIIEPCHBIX YaCTULl BTOPOU (a3bl HA YAETBHOE DIIeK-
TPOCONPOTHUBIICHUE.

3apanne 9. M3yunthb 3 PeKkThI, HA KOTOPBIX OCHOBAHO JIEHCTBHE TepMOTIap.

3aganue 10. Onucate npuOOPHI A1 U3MEPEHUS U3MEHEHUH JIMHEWHBIX pa3MepoB 00pa3lioB
MIPU WX HarpeBe WU OXJIAXKICHHU.

3ananme 11. OxapakTepu3oBaTh BIUSHHE CTPYKTYPHBIX U (Da30BBIX MpEBpaIICHHA B METaII-
Jlax W CIJIaBax Ha TEPMHUECKOE pacUIMpeHue.

3aganue 12. Onucarh NPUYMHBI TEIUIOBOTO PACUIMPEHUS METAJIJIOB U CILIABOB.

3apanne 13. O60cHOBAaTh MPUMEHEHHE TUIATOMETPOB il m3Mepenus TKIIP.

3ananue 14. [IpoBecTy TepMUUECKU aHATH3.

3apanme 15. PaccMOTpeTh MCIONIB30BAaHNUE XAPAKTEPUCTHK MArHUTHBIX CBOMCTB JUIsl IO-
CTPOCHHUSI INHUU OTPAHUYEHHON paCTBOPUMOCTH Ha AMarpaMMe COCTOSIHHUSI.

3aganme 16. Onucatp aaropuT™M NOCTPOEHUS 3aBUCUMOCTEN IIPH TEPMUYECKOM aHAJIU3E.

3ananme 17. PazccMoTpeTh 0071aCTH UCTIONB30BaHMS KAIOPUMETPHUECKOTO aHATTN3A.

3apanne 18. Onucate nUQpPaKIIMOHHBIE METOJIBI NCCIEAOBAHUS aTOMHOM CTPYKTYPHI Bellle-
CTBa.

3aganue 19. PaccmoTpeTs pa3iuune B peTUCTPallii PEHTICHOTpaMM U AU paKkTorpamm.

3apanme 20. Onucath NPUHIKII TOAOOPa MaTepuala MOTJIOMAIIIETO PUIBTpA.

3aganue 21. PackpbITh 007aCTH UCMIOIB30BAHUS CIIEKTPOB MOTJIAIICHUS.

3aganue 22. Paccmorpers obnactu npumeHeHust meroaa [ebdas- Llleppepa.

3aganue 23. M3yunts cnocoObl peructpanuu TuGpakMOHHON KapTUHBI C TOMOIIBIO JH-
¢dpaxTomerpa.



3aganue 24. PackpbITh CYIIHOCTh METOA SKCTPAIOJISALINHU MIPH ONPEAEICHUN EPUOAa KpU-
CTAJUIMYECKOH pEIIeTKH.

7/ ®opMBbI 0TYETHOCTH IO MPAKTHKE

[IpomexxyTouHast aTTecTamus oOy4aromIerocs Mo MpakTHKe MpoBoautTcs B (popme audde-
PEHIIMPOBAHHOTO 3aueTa (3aueTa C OIEHKOM), B X0Ae KOTOPOTO OCYIIECTBISETCS 3alluTa o0ydaro-
nMcst oTdera mo npaktuke. [1lkana coOTBETCTBUA OIEHOK B CTOOA/UIBHOW M aKaJeMHUYECKON CH-
CcTeMax OIICHUBAHUS PE3YJIbTATOB O0OYUYEHUS MPHU MPOXOKICHUU MPAKTUKH MPEACTaBICHA HIDKE.

CucremMa oueHUBAHUS
Ouenkn
pe3yJabTaToB 00y4eHHs
CrobauibHas CUCTEMa OLICHUBAHUS 0-39 40 - 60 61— 80 81— 100
Axkanemuueckas cuctema oneHuBanus | Heynosne- | VimoBieTBo-
N Xopouio OTnuaHO
(muddepeHpoBaHHBINA 3a4eT) TBOPUTEJIBHO | PUTENBHO

TpeOoBaHusl K OTYETY M0 NPAKTHKE

OTueT 1o MpaKkTUKE COCTABJIAETCS B COOTBETCTBUM € €€ INporpammoi. OnucaHue JOJDKHO
OBITH CXKATBIM, SICHBIM M COIPOBOXK/IATHCSI HEOOXOUMBIMU IIU(PPOBBIMH TaHHBIMU. UepTeku, 3CKH-
3bl, TPAQUKH U CXEMbI JOJDKHBI ObITh BBIINOJHEHBI YETKO M sCHO. OTYeT JOJIKEH ObITh HalucaH
rpaMOTHO ¥ O(OPMIJIEH B COOTBETCTBUU C TpeOOBaHUSMH O(OPMIIEHUS OTYETOB O HAY4HO-
uccieoBaTeabCkux padoTtax. CTpaHUIBl OTYETA, YEPTEXKHU, CXEMbl, PUCYHKU JOJDKHBI OBITH IPO-
HyMEpOBaHbI. B KOHIIE OTYeTa JaeTcs CIMCOK MCIIOIb30BaHHOMN JINTEPATYPHI.

OTueT 1o Hay4yHO-UCCIIEI0BATEIbCKON PabOTe TOJKEH BKIIKOYATh CIEAYIOIINE JIEMEHTHI:

®  TUTYJbHBIN JIUCT;

® YUYETHYIO KapTOUKY;

e BBeJCHHE (XapaKTepuCTHKa Kadeaphl, HAyYHbIC HAIIPABICHHS JAHHOTO TOpPA3IeIICHHS,

aKTyaJbHOCTh TEMBI HHIUBUIYAILHOTO 33 JaHHS);

e [IeJIb U 3a/1a4M UCCIICOBAHMS;
JUTEPATyPHBINA 0030p (OTUETHI, CTaThH, MHCTPYKIIMU WIN aHAJTUTUYECKHH 0030p Mo Teme
HCCIIC/IOBaHMS );
MaTepHalbl U METOJIbI UCCIIEIOBaHUS (OMIIMOHAIBHO);
pe3yJIbTaThl UCCIIEOBAHUHN U MX 00CYXK/ICHUE,
3aKJIFOYEHHE U BBIBOJIBI;
CIMCOK JINTEPATYPHI;
HPHIIOKEHHE (OIIIMOHAIIBHO).

8 ®oHa OLEHOYHBIX CPEACTB IJIA NMPOBEJCHUNA NPOMEKYTOYHON aTTEeCTa-
MU 00YYAIOLIMXCH 10 MPAKTHKE

Hwuxe npuBeneH nepedyeHb KOHTPOJIBHBIX BOMPOCOB U (WJIN) 3a/laHUH, KOTOPHIE MOTYT OBIThH
MpeIOKEHBI 00yYaroIIEMyCsl B paMKax 3allUThl OTYeTa MO NpakTuke. OHU MO3BOJISIIOT OLIEHUTH
JTOCTIKEHNE 00yYaroMMCs IIIaHUPYEMBIX pe3yIbTaToB 00yUeHHs, YKa3aHHBIX B pasjene 3.

IlepeyeHb KOHTPOJILHBIX BONPOCOB U (MJIH) 3aaHUI

1. Yro sABNIAETCS KPUTEPUEM PABHOBECHSI JTFOOON M30IMPOBAHHOW CHCTEMBbI?

2. Ecnu cucrema Moxker HaxXO4UTBCA B HCKOTOPBIX COCTOAHUAX, TO KOTOPOC M3 IMOCICIHUX
MOXET OBbITh YCTOHYUBBIM?

3. B kakom ciyuae BO3MOXKHO (pa3oBoe IpeBpanicHue B CUCTEMe?



4. 3aueM HYKHBI MOJIENI 0OBEKTOB (COOBITHIA, TTPOIIECCOB, CUCTEM)?

5. UmutupoBaHue npeanoiaraer, 4To CyTh SBJICHUS OCTUraeTes .. ..

6. UTo BBICTYIIAET B Ka4eCTBE OOBEKTA MOJICITUPOBAHUS?

7. COBOKYIHOCTb 00BEKTOB, 00bEJMHEHHBIX HEKOTOPOH (POPMOI perysIipHOro B3auMOJei-
CTBUS WIH B3aMMO3aBUCUMOCTH, JUIsl BBIIIOJIHEHUS 3aJaHHON (DYHKIIMU HA3bIBAIOT ...

8. Uem orpaHM4MBaIOT pa3dUeHNE CUCTEMbI HAa COCTABIISAIOLINE €€ YAaCTHU IPU IPOBEICHUH
MOJIETTUPOBaHUs?

9. Yto 03HayaeT B MOJCIMPOBAHUH TOHATUE «UEPHBIH LUK ?

10.MoO>HO JIi CUNUTATh BBIXOIHYIO (DYHKIMIO MTapaMeTpoOM ONTHMHU3AINH?

11. ®u3uueckoe COCTOSHUE, B KOTOPOM MOJIUMEP CIOCOOEH K OONBIINM (COTHU MPOIIEHTOB)
o0paTtumMbIM eopMaIisiM, Ha3bIBAETCS:

1. Crexsioo0pa3HbIM;

2. BsaskoTtekyuuwm;

3. BBICOKODJIaCTHYCCKHM;

4. KpucTtalsinuecKuM.

12. KakoB OCHOBHOW ME&XaHU3M yIPOYHEHHUS B JUCIIEPCHO-YIPOYHEHHBIX KM?
. TIOBBITIIEHUE TIFIOTHOCTH JTUCTIOKAIINN;
. U3MEJIbYCHHE 3EPHA;
. 00pa3oBaHUe TBEPBIX PACTBOPOB BHEAPEHUS;
. 00pa3zoBaHue YaCTHIl, CIY>KAIIUX MPENATCTBUAMU MIPHU MEPEME ILIEHUU TUCTOKAIUH;
. CO3[JaHUE TETEePOTCHHON CTPYKTYPHI € 1ehOpMHUPYyEMBIMH (hazaMH.
13. B kakux npejenax u3MEHsETCsl 00beMHast 10JIsi BOJOKHA B BOJIOKHUCTBIX KM?
.or0 10 1;
.ot 0 10 0,8;
.ot 0 1o VKp,
.0T Vip 110 1;
. oT Vip 110 0,8.
14. Kak Ha3bIBaeTCs MPOIECC YMEHBIIIEHUS HAYaIbHOTO pa3Mepa 4acTHUI] MaTepuala myTeM
pa3pyllIeHus UX MO/ IEUCTBUEM BHEIIHUX YCUIIANA?
. CLICTIJICHUE;
. UIBMETIbYCHHUE;
. CTIGKaHHUE;
. KpUCTAILTU3AIHS;
. IPOCEUBAHUE.
15. BysikaHuzaTopbl BBOJST C COCTaB Pe3UH I ...
1. obneruenus mporecca nepepadoTKu PE3NHOBON CMECH;
2. 3aMeJJIeHHUs TIpoliecca CTapeHus;
3. hopMupOBaHHSI CETYATON CTPYKTYPHI,
4. NOBBILIEHUS AMACTUYHOCTH U MOPO30CTOMKOCTH.

16. CnexkaemMocCTh — 3TO. ..

1. cnocoOHOCTH MOpoIIKa 3a0JIHATE GOpPMY;

2. IPOYHOCTD CIEIJICHHUS YaCTHIL B pe3yJIbTaTe TEPMUUIECKONM 00paOOTKH MPEeCCOBAaHHBIX 3a-
TOTOBOK;

3. CIIOCOOHOCTH TOPOIITKA YIUIOTHATHCS MO/ ICHCTBUEM BHEIIHEH HArPY3KH.

17. Kakas w3 mepevnclIeHHBIX KOMIIO3HMIIMA HE OTHOCUTCS K JUCTIEPCHO-YIPOYHCHHBIM
KOMITO3UITMOHHBIM MaTepHraiam?

1. A1-A120s3;

2. ciiaB Ha ocHOBe A1-A1203;

3. Ni-HfO2;

4. nonusupHas cMona-oop;

5. crutaB Ha ocHoBe Ni-HfOq.
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18. C yBenuueHueM JaBiIeHUS TIPECCOBAHUS, POYHOCTS ...
1. ymeHnsbIaercs;

2. 0OCTaeTCsl HEM3MEHHOII;

3. yBeIM4MBaCTCS;

4. HeT NPaBUIBLHOTO OTBETA.

19. Yto Takoe artpurop?

. ammapar il MEXaHHYECKOTO N3METbUSHHS TOPOIIKOB;
. TUAPOCTAaTUYECKasl MaIllnHa;

. aBTOMaTUYECKHUH Tpecc;

. anmapar i Ki1accu(UIUpPOBaHUS TOPOIIKOB;

. I1apoBoi OapabaHHBIN CMECUTEIIb.

0. Kak Ha3wiBaeTcs coenunenre Mea(CO)c?

. KapOOKCHUIIBHOE COEIMHEHUE;

. KapOOHUJIBHOE COEIMHEHHUE;

. KapOupl;

. KapboaMupl;

. HeT IPaBUIILHOTO OTBETA.

OO WONEFENOORWOWNPRE

9 Onucanue MaTepUaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi sl POBe-
ACeHUS MPAKTUKH

Jlia npoBeneHUs NMPAKTUKU TpeOyroTcs J1abopaTopusi, OCHAIIEHHAas MHUKPOTBEPIOMEPAMHU
[IMT-3, mertaiuiorpagMuecKuMid M ONTHYECKMMU MHUKPOCKONAMHM, J1a0opaTopus, OCHALIEHHas
AIIEKTPUYECKOM MEYbI0, KOMIIBIOTEPHBIN KJIACC C BBIXOAOM B ceTh «MIHTEpHET».

10 Ilepeyenn y4eOHOW JHMTepaTypbl M pecypcoB HHGPOPMANMOHHO-
TeJIEKOMMYHMKALMOHHON ceTH «/HTepHeT», HEOOXOAUMBIX IJIsi NPOBEICHUS
NPAKTUKH

OcHoBHas JIuTEpaTypa

1. ®uznveckoe MarepuanoBeneHue : yaeOHuk it By30B : B 7 1. / HUSY MU®U ; mox o6m.
pen. b. A. Kanuna .— 2-e u3a., nepepa6. / I'. H. EamanoB [u np.] .— Mocksa, 2012 .— 763 c.

2. AbpukocoB, A. A. OCHOBBI TEOPHH METAJLIOB : yued. mocooue / A. A. AGpukocoB.— M. :
®usmataut, 2010 .— 599 c.

3. TexHOMOTUSI KOHCTPYKIIMOHHBIX MarepuanoB (TexXHOJOrHmYecKHue MpoIecchl B MAIIMHO-
CTPOEHUM) : YUeOHMK /715 BY30B : B 4 4u. / oz o6mt. pea. D. M. Cokonosa, C. A. Bacuna, I' . I'. ly-
6enckoro .— Tymna : U3a-Bo Tyal'V, 2007. Y. 1: MammuHocTpouTenbubie Matepuansl / E. M. ['pun-
oepr, I'. B. Mapkoga, B. A. Andepos .— 2007 .— 475 c.

4. I'ynsies, A. I1. MetamnmoBenenue: yueOnuk s By30B / A. I1. I'ynsies, A. A. I'ynseB .— 7-
e u3., nepepad. u gon. — M.: Anbsiac, 2011 .— 644 ¢

5. Comures, 0.I1. CnenuanbHbie MaTepuaibl B MammmHOCTpoeHwH : yaeOHuk / FO.IT. Conn-
nes, E.W. Ipsxun, B.YO. [Tuupaiinen. — 2-¢ u3z., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2019.
— 664 c. — ISBN 978-5-8114-3921-8. — TekcT : 3JMeKTPOHHBIN // DIEKTPOHHO-OMOIHOTEIHAS
cuctema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/118630 — Pexwum moctyna: mis
aBTOPU3. TIOJIb30BATEIICH.

JlomoJiHuTeIbHAS JIUTEpPaTypa
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1. MatepuanoBeneHUEe B MAIIMHOCTPOCHUU W MPOMBIIUICHHBIX TEXHOJOTHSIX: y4el.-Crpas.
pykoBoacTtBo / B. A. Ctpyk [u np.]. — Honronpyansnii: Matemnekrt, 2010. — 536 c.

2. OCHOBBI TEXHOJIOTUH U MPOTPECCUBHBIC METOJIBI TEPMHUUECKON 00pabOoTKH : y4ed. mocoome
s By3oB / U. A. T'onuapenko [u ap.]; Tynl'Y; Akan. mpobirem kayectBa PD.— Tyna: U3n-Bo
Tyal'¥, 2011. — 200 c.

3. MerannoBeeHne U TepMUYecKas 00pabOTKa METAJUIOB : HAYYHO-TEXHUUYECKUU U TPOU3-
BOJICTBEHHBIN kypHai.— Ha pyc.sa3.-Beixonut 12 pa3 B rog.-Poccus.— M. : MammHocTpoeHue.—
€KEMECIYHO.
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