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JIUCT COTJIACOBAHUM

[Iporpamma coctasiena B coorserctBuu ¢ GI'OC BO no HanmpaBieHUIO MOATOTOBKU
27.03.01 Cranmaptu3anus 1 METPOJIOTHUS.

PazpaboTtumku: k.1.H., gou. bepaennrnko EBrennii AnekceeBuy
K.T.H., 1ol. KunpusHos ®enop AnexkcaHapoBuy

[TporpamMma omoOpeHa Ha 3acenanuu Kadeapbl SHEPrETHUSCKUX CPEICTB U TEXHUIECKOTO
cepBuca oT «24» ssuBaps 2023 roaa, mpoTokon Ne 6.

3aB. kadenpoii: kaHj. TeXH. HayK, AoueHT A.Jl. buprokos
Pabouas mporpamma TUCIUIUTHHBI COTVIACOBAHA HA 3aCEeJaHUH METOINYECKONH KOMUCCUU
uHxeHepHoro gakynbrera «16» gespans 2023 roga, mporokoi Ne 6.

[Ipencenarens METOAMYECKONH KOMUCCHH: KaH/I. TEXH. HayK, NOIeHT bepnennukos E.A.



1 eanb 1 320294 TUCHUILIHHBI

L]ens - BOOPYKUTh CTYACHTOB 3HAHUSMU MPUPOJIBI U CBOMCTB MaTEPUAIIOB, CIIOCOOOB MX
YIIPOYHEHUS.

3aoauu.
- 03HAaKOMJICHHE C OCHOBHBIMH I'PYIIIAMH METAJUIMYECKUX U HEMETAITHYECKUX MaTepra-
JIOB, UX CBOWCTBaMH U 00JIACTAMH IPUMEHEHUS,
- U3y4YCHHE B3aUMOCBSI3U MEX]Iy COCTAaBOM, CTPOSHUEM M CBOMCTBAMHU MATEPUAJIOB;
- U3yYCHHE CITOCOOOB M3MCHEHHMSI CBOMCTB MaTepHaIOB

2 MecTo AucHUNJIMHBI B cTpyKType OOIT

Hucuummuaa «MaTepuanoBeeHIe» OTHOCUTCS K 0053aTeIbHON YacTH JUCIUILTAH OC-
HOBHOI 00pa3oBaTeabHOM mporpaMmbl Beiciiero oopazoBanus (OOIT BO) o HanpaBieHuio
noarotoBku 27.03.01 «Crangaptuzanus u MeTposiorus». MHaekc no yueOHOMy IUIaHy —
b1.0.18.

K uncny BXOIHBIX 3HaHHM, HABBIKOB M KOMIIETEHIIUN CTY/IEHTA, IPUCTYIAIOMIETO K U3Y-
YEHUIO JUCUUIUIMHBI « MaTepuanoBeieHue», J0HKHO OTHOCUTBCS CIIEYIOLIEE:

- 3HaHHWE OCHOBHBIX (PU3UKO-MEXaHUYCCKUX MPOIECCOB M PEAKIUI, TPOTEKAOIINX B Ma-
TepHaiaX MMpu BO3JACUCTBUN PA3IMYHBIX (PAKTOPOB: TEMIIEPATYPHI, TABICHU S, BHEITHUX KaTaJIH-
3aTOPOB;

- YMEHHE NMPOU3BOIUTH MATEMATUYECKUE BHIYUCIICHUS;

- 3HaHHWE OCHOBHBIX MPaBUJI pa3pabOTKu U 0OPMIICHUS MAIIMHOCTPOUTEIBHBIX YepTe-
XKeit;

OcBoeHue yueOHOM nucHUIUIMHBI «MartepuaioBeeHe» 0a3upyercs Ha 3HAHUAX U yMe-
HUSX, [TOJYYEHHBIX CTYJE€HTaMU IIPU U3y4eHUU TAKUX AUCLUIUIMH, Kak «MaTtematukay, «Ddusu-
Ka», «O0IIasi XUMHS ¥ OCHOBBI XUMHUYIECKOTO aHAM3ay, «HKeHepHas rpadukay. 3HaHUs, yMe-
HUS ¥ HaBBIKU, (POpPMUpPYEMBbIE JTaHHON y4eOHOH AUCHUIIMHON, HEOOXOAUMBI JUIsl U3yUYEeHHUS T10-
clenyomen TUCUUIUIMHBL «[I[poYHOCTh M JUHAMKMKA MEXaHU3MOB» U SIBJISIOTCS 0a30il AJisd mpo-
XOXKJEHMSI TEXHOJIOTUYECKON U DKCIUTYaTallHOHHBIX MPAKTHK.

O6macth nmpodeccuoHaTbHOM NEITETBHOCTH U chepbl MPOPECCHOHATIBHON e TEILHOCTH,
B KOTOPBIX BBITYCKHHKH, OCBOMBIIME MporpamMmy OakanaBpuaTa (Aajee - BBITYCKHUKH), MOTYT
OCYIIECTBIIATh NIPO(ECCUOHATIBHYIO JESTEIbHOCTD!

40 CxBo3HBIE BH/IbI MPOPECCHOHATBHON JESTENLHOCTH B MPOMBILIUIEHHOCTH (B cepax:
NOJY4YEeHUsT U TPUMEHEHUS H3MEPUTENbHOM HH(OPMAIMM, TEXHUYECKOTO PEryIupOBaHUS U
CTaH/JapTU3aLUHU; SHEPreTUUYEeCKON MPOMBIIUIEHHOCTH; a3pOKOCMHUYECKON HMPOMBIIIIEHHOCTH;
HaHOTEXHOJIOTMUECKOW MPOMBIIUIEHHOCTH; OMOTEXHOJOTHYECKOW MPOMBINUIEHHOCTH; HEpa3py-
MIAIOIIETO KOHTPOJIA).

BBIMyCKHUKH MOTYT OCYIIECTBIIATH NMPO(ECCHOHAIBHYIO JEATENIBHOCTh B JIpYTUX o0ua-
CTSAX NPOoeCCHOHATBHON IeSTENIbHOCTH U (Mn) cepax npodeccnoHaIbHON AeITeIbHOCTU MIPU
YCIIOBUM COOTBETCTBHUSI YPOBHS UX OOpa30oBaHMS U MOJYYEHHBIX KOMIIETEHIMH TPeOOBaHUSAM K
KBasM(UKauyu paboTHHKA.

B pamkax ocBoeHus mporpammbl 6akajiaBprarta BbIITYCKHHUKH MOTYT TOTOBHUTBHCS K pellie-
HUIO 3a/1a4 Ipo(eCcCUOHATBHON EATEIbHOCTH CIEAYIOLIUX TUIIOB: HayYHO-HCCIIEI0BaTENbCKUI;
OpraHU3alMOHHO-YIIPABIEHYECKHUI; TPOU3BOACTBEHHO-TEXHOJIOTUYECKHUI.

OO6beKThl NMpodeccHOHATBHON NeATENbHOCTH: MPOAYKLHUS (YCIYTH) U TEXHOJIOTUYECKUE
IpoIiecchl; 000pyI0BaHUE NMPEANPUATHIA U OPraHU3aAIMi, METPOJIOTHUECKUX U UCTIBITATEIbHBIX
nabopaTopuii; METO/IbI U CPEACTBA U3MEPEHUH, UCTIBITAHUN U KOHTPOJIS; TEXHUYECKOE Peryliu-
pOBaHHUE, CUCTEMBI CTaHAAPTU3ALNU, CEPTUPUKAMN U YIIPABIEHUS KayecTBOM, METPOJIOrHye-
ckoe obecreyeHre HayqYHOU, MPOU3BOICTBEHHOM, COIMANIBHON U 3KOJOTHYECKON JIeATEIbHOCTH;
HOpMaTUBHAas JOKYMEHTAIHS.



3 Kommnerenuuu ody4yarwiuerocsi, popMmupyemMbie B pe3yabTaTe 0CBOCHUsI YUeOHOH THCIH-

IJIMHBI
Koa u HaumMeHoBaHHUe .
o KOZ[ U HAUMCHOBAHHUE mmmcaTopa JOCTUKCHUSA KOMIIETCHIIUUN
KOMIICTCHIIUH
OIIK-1 Cnoco6en | U] -1 onk-1. JleMoHCTpHpYeT 3HaHHE OCHOBHBIX 3aKOHOB XUMHYECKHUX

aHAIM3UPOBAThH 3aJ1a-
yu  mpodeccuoHalb-
HOH AeATeIbHOCTH Ha
OCHOBE IIOJIOKCHUM,
3aKOHOB M METOJIOB B
00/JacCTH  €CTECTBEH-
HBIX HAayK U MaTeMma-
THKHU

JTUCIUIUIAH, HEOOXOIMMBIX JJIsl PEIICHHs] TUIIOBBIX 33/1a4 U BO3MOXK-
HOCTEH MHTEPHET-PECYPCOB U MPOTPAMMHBIX MTPOYKTOB MPH PEIICHUN
npoecCUOHANBHBIX 3a/1a4

N -2 onx-1. Mcnonp3yer 3HaHUS OCHOBHBIX 3aKOHOB XHMHYECKHX
HayK JUIsl pelIeHus CTaHJIApPTHBIX 3aJlad U CHeIUaIM3UPOBAHHBIC HH-
(dhopmarmonHbie 0a3bl JAHHBIX JJIS MTOMCKA COSAMHEHUHN, U3YYCHHUS UX
CBOMCTB, IPUMEHEHUS B POU3BOJICTBE MPOJAYKTOB MUTAHUS

N -3 onx-1. lpumensier naGopManmoHHO-KOMMYHHUKAITMOHHBIE TEX-
HOJIOTUU B PEIICHUH TUIIOBBIX 3aja4

OIIK-2 Cnoco-
O6eH (opmyarpoBaTh
3amaun  mpodeccuo-
HAJIBHOW JIESITEIBHO-
CTH Ha OCHOBE 3Ha-
HUM pOQHIBEHBIX
pas3ienoB MaTeMmaru-
YECKHX U €CTECTBEH-
HOHAyYHBIX  JIHCIH-
TUTHH

NI -1 onk-2. JemoHCTpHpyeT 3HaHHE TPOPHIBHBIX pa3AeioB XUMUYE-
CKUX JMCLUIUIMH, HEOOXOAUMBIX JJIsl peIIeHUs] TUIIOBBIX 3a7a4y U BO3-
MOXXHOCTEW MHTEPHET-PECYPCOB M IPOrPAMMHBIX IPOAYKTOB IIPU pe-
LIEHUH NTPO(eCCHOHANIBHBIX 33]1a4

NI -2 onk-2. Mcnionb3yeT 3HaHUS NPO(UIBHBIX Pa3/IeIoB XUMHUECKUX
HayK JUIsl pelleHus CTaHJApPTHBIX 331a4 U CIELMAIN3UPOBAHHBIC WH-
(dopmanMoHHbIe 0a3bl JaHHBIX JJI IIOMCKA COEAMHEHHH, U3y4yeHUs MX
CBOMCTB, IPUMEHEHUS B ITPOU3BOJCTBE IIPOYKTOB IIUTAHUS

NI -3 onk-2. Ilpumensier 3HaHus NpOoQUIBHBIX pa3feioB XMMHUYECKHX
JTUCHUIUIAH Ui (OpMyTUpOBaHHS 33/1a4 B NPOQPECCHOHATHHON es-
TEJIBHOCTH

4 CTpyKTYpa U colep:KaHue Y4eOHOM TMCUMILINHBI
OO61ast TpyA0€MKOCTh AUCHHUTUIMHBI COCTABISIET 3 3aYETHBIX €UHUIIBI.

4.1 CTpykTypa yueOHOMH QM CUMILTHHBI

. Bcero Cemectp Bcero
Bun yuebnoit paboTbl
OYHO 2 3a04YHO
AyIUTOpHBIE 3aHATHUS (BCEro) 32 32 22
B TOM YHUCIIE:
Jlexmmm (J1) 16 16 12
JlaGopaTtopusie padoTs (JIP) 16 16 10
3auer
Bua npomexyTo4HOM arTecTannu 3a4eT 3a4eT KoHntposbHas
pabota
Yachbl 4 4 4
CamocrosiTeibHas padoTa (Bcero) 72 72 82
OO01mas Tpya0eMKOCTb, 4achl 108 108 108
3adeTHbIE €AMHUIBI 3 3 3

4.2 ConeprxaHue pa3jiesioB y4eOHO! JUCHUNIIMHBI

Pa3zoen 1.




ATOMHO-KpUCTAJITINYECKOE CTPOEHHE U CBOICTBAa MeTauioB. DopMHpOBaHUE CTPYKTYpPHI
METAJUIOB NPpH KpucTaun3auuu. Pa3pl B METAUNIMYECKUX CIIIaBax. /luarpaMma cocTosiHUS CH-
CTEMBI CIUIABOB JK€J1€30-1|EMEHTHUT.

Pa3zoen 2.

CTpyKTypHBIE COCTABIISIONINE CTAJIeH U YyT'yHOB, UX cBOicTBa. Kimaccudukamus u map-
KHPOBKA YIJIEPOIUCTBIX CTAJIEH U YyT'yHOB. JIernpoBaHHble CTa)IN. BiausHue JIerupyomux die-

MEHTOB.
Pa3zoen 3.

OcHoBbl Teopun Tepmudeckoit 00padotku (TO). Onpenenenue pexumoB TO At 0TKU-
ra, HOpMaJIM3alliy, 3aKaJIKh U OTITYCKa CTaJIeH U YyT'yHOB.

Pazoen 4.

HBCTHBIG MeTaJUTBI ¥ cIiaBel. HeMeTammmueckue MaTcepHralibl.

4.3 Pa3znesibl yueOHOM IMCHUIJIMHBI U BUAbI 3aHATHI

HNE | HaI/IMeHOB;IfI{(I:/IL?HII)_IEJl;J:;:Ia yaeOHOU ) — Ha6g§§;¥gme CPC Tlf)c;; Beero
1 Pasznen 1 4 4 2
2 Pasznen 2 4 4 2
3 | Pazmen3 4 4 2
4 | Paznmen 4 4 4 66
Hroro: 16 16 72 4 108
5 MaTpuna ¢popMupoBaHHsi KOMIIETEHIHIA 10 JUCHUIIHHE
Ne Oo6menpodeccHoHaIbLHBIC O61mee
H.l;' Pa3zensl JUCHUTUIAHEL KOMUCTCHI(HH KOMHYECTBO
OHK- 1 OHK-2 KOMIICTCHIIU
1 |Pazpmen | + + 1
2 | Pazmen 2 + + 1
3 |Pasgen3 + + 1
4 | Paznen 4 + + 1
6 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

OOBeM aymuTOPHBIX 3aHATHI Bcero — 32 4acos, B T.4. JeKIHK — 16 vaca, 1abopaTopHbIe

paboTsl — 16 yacos.

62 % — 3aHATHS B MHTEPAKTUBHBIX ()OPMax OT 00beMa ayTUTOPHBIX 3aHATHIA.

Cemecrt Bun 3ans- | Mcnosnb3yemble HHTEpaKTUBHBIE 00pa3oBareibHble TeXHONO- | Kon-Bo
p THS THH U TeMa 3aHATHS 4acoB
Jlexuu — BU3yallM3alluy ¢ UCTIONIb30BAHUEM JIEKTPOHHBIX
Jlexuusa | mmakaroB npousBoactea OO0 HIIIT «Yurex-ITpodu»; npu- 16
2 noxxenus Microsoft Office Power Point.
3amuTa 1ab0paTopHBIX paboOT METOZIOM TECTUPOBAHMS Ha
JIP SBM 4




Uroro: 20

7 YueOHO-MeTOANYeCKOe o0ecrieyeHrne CaMOCTOATEIbHOH padoThl cTYIeHTOB. OLleHOYHbIe
CpeACTBa TeKYIero KOHTPOJIsl yCIeBaeMOCTH, TPOMEKYTOUHOI aTTecTaliy 0 HTOraM
OCBOEHHS THCIMILIMHBI

7.1 Buabl camMocTosSITEILHOM paﬁoTbI, MOPAJAOK UX BBINNOJTHEHUSA U KOHTPOJISA

[Ipu u3yyeHun TUCHUILUIMHBI «MaTepuanoBeeHe» caMoCTosITellbHas padoTa CTyIEHTOB
04yHOH (hOopMBI O0YUEHHUSI B OCHOBHOM peanu3yercs B GopMe CIEIYIONNX JOMAITHUX 3aJaHHM:

- pa3zpaboTKa TEXHOJIOTHYECKOTO Mpoliecca TePMUUYECKO 00paboTKH ieTasieit 1 HHCTPY-
MeHTa (pasaen 4);

MeTtoauueckoe o0ecredeHre caMOCTOSITEIbHON pabOThI CTYAIEHTOB IPEJCTABICHO B 11.8
paboueii mporpammbl. KOHTPOIIb BBIOJIHEHHS IOMAIITHETO 3a/1aHUS OCYIIECTBIISIETCS ITyTEM €ro
WHAUBUAYAIbHOMN 3aIIUTHI.

K camocrosiTenbHON paboTe CTYJ€HTOB TaK’K€ OTHOCUTCS

- IOATOTOBKA K 3alIUTe J1a00paTOPHBIX PadOT 1O KOHTPOJIBHBIM BOIIPOCAM JJIsi CAMOIIPO-
BEPKH;

- IOATOTOBKA K clladye SK3aMeHa UM 3a4eTa METOJIOM TECTUPOBAHUS C TIPEIBAPUTEIHHOM
BBIJIa4€ii BOIIPOCOB K AK3aMEHY WM 3a4ETy.

CamocTosTenbHast paboTa CTYACHTOB 3a04HOM ()OPMBI 00YUEHUS OCYIIECTBIISIETCS Ha
obpazoBarenbHoM noptaiie Bonoroackoit TMXA. {151 MeTOIMYECKOTO 00ECTICUEHHS CaMOCTOS-
TEJIbHOM pabOoThl HCHOIB3YIOTCS 3IEKTPOHHBIE Kypehl «Marepuanoseaenue 1 TKM». O6pabot-
Ka MaTepuajoB pe3anuemM», pazpadorannsie B cpene MOODLE.

DNEeKTPOHHBIE KypChl BKIIIOYAOT:

- METOJJMYECKUE PEKOMEHIAINH 110 H3YYSHHUIO TUCIUILIHHEI,

- IEKLUU;

- TECTHI,

- 3aJIaHKsI 1 METO/IMYECKHE YKa3aHUs K KOHTPOJIbHBIM paboTaM.

7.2 KoHTpOJIbHBIE BONPOCHI /151 CAMONPOBEPKH

1. Kakumu XapakTepHbIMH CBOMCTBaMH 00J1a/1al0T METAJLIIBL.

2. Kax mpoucxoaut nporecc Kpuctayumu3anuu. Pons muddysnn B mporecce KpucTammsa-

LUH.

[lepeuncnure OCHOBHbIE MEXaHUYECKHE CBOMCTBA METAJLIOB.

UYro Ha3bIBarOT (pa3oil B crijiaBax.

Kakue ¢a3bl 00pa3yroT cruiaBbl Npy KpUCTAIUIU3AIUH.

Kakoii crinaB Ha3bIBatoT cTanbio. CriocoObl Kilaccu(UKaluy cTanen.

Yo Takoe yyryH. HazoBure BUIBI UyT'yHOB.

Kak MapkupyroT cTany o01ero Ha3Ha4YeH!us: U MalIMHOCTPOUTEIIbHBIE.

Kax MapkupyroT HHCTpyMEHTaIbHbIE CTAJIH.

10 HazoBuTe nprMeHeHne yriiepoJucThIX CTAJIE€ B 3aBUCMMOCTH OT COJIEP>KaHUs yIJIepo/a.

11.Ha3oBuTe mprMEeHEHNE YYTYHOB.

12.Kakue cTany Ha3bIBaIOT JIETUPOBAHHBIMH.

13.C kako¥i 1enpio MPOU3BOIAT TEPMOOOPAOOTKY CTANICH.

14.Ha3zoBuTe BUABI TEPMUYECKON 00pabOTKH.

15.Kax BbIOpaTh pexxuMbl TEpPMOOOPAOOTKH (IS OTKUTA, 3aKaIKH, OTIYCKA).

16.Yto Takoe Hepxaperomas crainb. HazoBure coctas, TepM0O0OpabOTKY, CBOWCTBA, TPUME-
HEHHE.

17.Yto Takoe OBICTpOpEKYIIasi CTalb.

18. C kakoi¥i mesbio MPOU3BOIAT XUMHKO-TEPMHIUECKYI0 00padoTky. Bumer XTO.

©COoN kAW




19.Ha3oBure cocTaB, CBOCTBA, MAPKUPOBKY U IPUMEHEHHE JIaTyHEH.
20.HazoBwuTe cocTaB, MApKUPOBKY U TPUMEHEHNE OPOH3HI.

21.Y10 Takoe IypamrOMUHBIL.

22.HazoBute coctaB, CBOICTBA U IPUMEHEHUE JIUTEHHBIX AIFOMUHHUEBBIX CIIABOB.
23.Kakue MaTepuasbl Ha3bIBalOT KOMIIO3UIIMOHHBIMU. VX CBOICTBA U IPUMEHEHHE.
24.HazoBuTe TepMOIJIAaCTUYHbIE [IACTMACChI, UX CBOMCTBA U IPUMEHEHHE.
25.HazoBuTe TepMOpEAKTHBHBIE IJIACTMACCHI, UX CBOMCTBA U PUMEHEHHE.

7.3 IlpuMepHbIe TECTOBBIE 3aJaHUs VISl 3aUeTa

Kax onpeoensaiom memnepamypy kpucmaniuzayuu
. TIOCTPOCHHUEM KPUBBIX OXJIaXKICHUS
. IOCTPOCHUE KPUBOU OXJIAXKICHUS ITPU OUYEHb MAJIOM CKOPOCTH OXJIaKICHUS
3. mocTpoeHre KpUBO HarpeBa MpHu Majol CKOPOCTH HarpeBa

N —

B uem cywymocmo npoyecca moouguyuposanus
. I3MEHEHHUE YCIOBHUI KpUCTAITU3ALUN
. YBEJIMYEHHUE YUCIIA IEHTPOB KPUCTAIIIM3ALMU BBEACHUEM B pacIljiaB 3aTPaBOK
3. ycKopeHwue npoliecca KpUcTaIu3anun

N —

Ymo xapaxmepuzyem meepoocms Memaila, onpeoesemas Memooom 80AIUBAHUL 8 UC-
nbIMbIBAEMbIU MEMAL MEEePO020 UHOEHMOPA
1. npoyHOCTH
2. COTMPOTHBIICHUE TUTACTUICCKOMY J1e(hOPMHUPOBAHHIO
3. CONPOTUBIIEHUE PA3PYLICHUIO

Kaxkue ocnognule ghazvl mocym Ovims 6 cniasax
. KHJKas ¥ TBepras Gaspl
. TBEpJIble PACTBOPHI U KPUCTAJIIBI TOYTH YUCTHIX KOMIIOHEHTOB
3. XMMHYECKUE COCTUHEHUS

N —

Kaxoii mepmuueckoii obpabomie nodsepearomes demanu nocie yemeHmayuu
. 3aKaJIKe 3. 3aKaJike U HU3KOMY OTIYCKY
. 3aKaJIKe U OTITYCKY 4. ne noasepratorcst TO

N —

8 YueOHO-MeTOoAMYEeCKOE U HH(OpMAIIHOHHOE o0ecTieyeHne T CIUTILIMHBI

8.1 OcHoBHas quTEpaTypa:

1. Marepuanosenenue : yueonoe nocodue / C. B. [laBwinos, /1. A. bongsipes, JI. U. I1o-
nosa, M. H. TropekoB. - MockBa ; Bonoraa : Uadpa-Nuxenepus, 2020. - 424 c. : un., tabmn. -
ISBN 978-5-9729-0417-4. - Tekct : AIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1167746

2. Marepuanosenenue : yaeonuk / I.I'. Cedepor, B.T. batuenkos, I'.I'. Cedepos, A.JI.
®omenko ; noxa pea. B.T. batuenkoBa. — Mocksa : UHOPA-M, 2021. — 151 ¢. — (Cpennee
npodeccronaibaoe odpazosanue). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. - Tekcr :
anekTponHsbIi. - URL: https://znanium.com/catalog/product/1231316

3. Haewimoa, 1. C. MarepuanoBeienue : yueOHoe mocobue / 1.C. [lawsinoa, E.JI. Mak-
cuHa. — 2-¢ u3n. — Mocksa : PUOP : UH®PA-M, 2020. — 228 c. — (BO: bakanaBpuar). -
ISBN 978-5-369-01222-2. - Tekct : ANEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1062389



https://znanium.com/catalog/product/1167746
https://znanium.com/catalog/product/1231316
https://znanium.com/catalog/product/1062389

4. MarepuajioBeicHUE U TEXHOJIOTUs MaTepuanoB : ydeOHoe mocobue / mox pexa. A. W.
barpimera, A. A. CmonbkuHa. — Mocksa : UTHOPA-M, 2020. — 288 ¢. — (Bricmiee o6pazoBa-
nue: bakamaBpuar). - ISBN 978-5-16-004821-5. - Tekcr : osnekrponssii. - URL:
https://znanium.com/catalog/product/1068798

8.2 JlonmoiHUTEIbHASI JIUTEpaTypa:

1. Yepenaxun, A. A. MarepuanoBenenue : yueOHuk / A. A. Yepenaxun, A. A. CMoib-
kuH. - Mocksa : KYPC, HUL] UH®PA-M, 2018. - 288 c. - (bakanaspuar). - 978-5-906818-56-0.
- ISBN 978-5-906818-56-0. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/944309

2. Macanckuii O.A. MarepuajioBeZIcHHE U TEXHOJOTUU KOHCTPYKIIMOHHBIX MaTepHAIIOB
[DnexTpoHHbIi pecypc] : yaueoHoe mocodue / [O. A. Macanckuii u 1p.]. - DnekTpoH.aaH. - Kpac-
HosIpck : CDY, 2015. - 268 c. - Baemnss cepuika: http://znanium.com/go.php?id=550252.

3. KoHCTpYKIIMOHHBIC CTAJIM M CIUIaBbl [ DnekTpoHHbIHA pecypc] / I'. A. BopoOrseBa u ap.
- DnektpoH.man. - M. : MHWudpa-M, 2016. - 440 c. - Buemmnsas ccpuika:
http://znanium.com/go.php?id=563296.

4. KoncrantuuoB M.JI. OCHOBBI TEXHOJOTHYECKHX IPOIECCOB OOPaOOTKM METAJUIOB
naBieHueM [ DneKTpoHHsbIi pecypce] : yue6nuk / U. JI. Koncrantunos, C. b. CuaensHHUKOB. - 2-€
U3]l., CTEPEOTHIL. - DIIeKTpoH.JIaH. - M. : Uadpa-M, 2018. - 487 c. - (Beicuiee obpa3oBanue - ba-
KanaBpuar). - BHemHss cepiika: http://znanium.com/go.php?id=914488.

5. Kapangamos K.K. O6paboTka MeTaJioB pe3aHueM [ DIEeKTPOHHEIN pecypc] : yueOHoe
nocobue / K. K. Kapangamos, B. JI. Knonoros. - Dnekrpon.naH. - Tomck : u3zn-Bo Tomckoro
NOJIMTEXHUYECKOro  yHuBepcutera,  2017. - 268 c¢c. -  BHemHss  ccbUIKa:
http://znanium.com/go.php?id=1043882.

8.3 IIporpammuoe obecnieuenune u UHTepHeT-pecypcsl.

Ilepeuenb UH(OPMALMOHHBIX TEXHOJIOTHIl, HCHOJIb3YeMbIX B 00y4eHHH, BKJIKOYasi
nepeyeHb NPOrpaMMHOro odecnevyeHuss 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

.JII/[IIGHG)I/IOHHOG InporpaMmmMHo¢ odecreyeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profes-
sional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0TCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpustue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHast Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynpranTlIntoc

Kaspersky Endpoint Security mis 6usneca CtaHaapTHBIIH

CB000HO pacnpocTpaHsieMoe JHIEH3MOHHOE POrPaMMHOe o0ecreyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. OTECYECCTBCHHOC
Sunexc.bpaysep

HNudopmaniuoHHbIE CTIPABOYHbIE CHCTEMBbI
— EnuHoe OKHO joctyma K o00pa3oBaTelbHBIM pecypcaM — PpexXHM JOCTya:
http://window.edu.ru/



https://znanium.com/catalog/product/1068798
https://znanium.com/catalog/product/944309
http://window.edu.ru/

— UIIC «Koncynprantllnroc» — pexxum gocryma: http://www.consultant.ru/

— HNurtepdakc - LleHTp packpeiTHs KOpHopaTUBHON WHMOpMAIuu (CepBep PacKpPBITHS
uH(opMalmmn) — pexum jgocryna: https://www.e-disclosure.ru/

—  Hudopmammonno-npaBoBoit  mopran [APAHT.RU - pexum  goctyma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs cripaBouHas crctema «Cepxo3TexHuka» (Web-sepcust) - pexum
noctym: http://gtnexam.ru/

IIpodeccuonaibHbie 6a3bl JAHHBIX

— Hayunas onektponnas OubOnuoreka €LIBRARY.RU — pexum pocryna:
http://elibrary.ru

— Haykomerpuueckas 6a3a naHHbpIx SCOPUS: 6a3a JaHHBIX pedepaToB U HUTHUPOBAHUS —
pexxumM mocrtyma: https://www.scopus.com/customer/profile/display.uri

— OdurmanpHelii calT DeaepanbHON CIYKOBI TOCYIaPCTBEHHOM CTATHCTUKU — PEXHUM J0-
cryna: https://rosstat.gov.ru/ (OTKpsITBINA AOCTYII)

— Poccuiickas Axagemusi Hayk, OTKpBITBIM JOCTYNl K HAYYHBIM JKypHAJIAM — PEXHUM J10-
crymna: http://www.ras.ru (OTKpsITBIH TOCTYII)

— Odunmanbubeiii caiit MuHuCTEpCTBa cenbckoro xo3saicta Poccuiickoit denepanuu —
pexxum goctyma: http://mex.ru/ (OTKpsITBIH T0OCTYI)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

— DOnekTpoHHbIi OubOmmuoreunslii karamor Web UWPBUC — pexum pgocryma:
https://molochnoe.ru/cqi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHb — pexum nocryna: https://e.lanbook.com/

— OBC Znanium.com — pexxum goctyma: https://new.znanium.com/

— DBC FOPAUT — pexum goctyna: hitps:/urait.ru/

— OBC POLPRED.COM: http://www.polpred.com/

— DNeKTpoHHas oubnuorexa U3J1aTETBCKOTO LEHTpa «AKaneMus»:
https://www.academia-moscow.ru/elibrary/ (komnexuus CITO)

— BBC ®I'bOY BO Bonoroackas IMXA — pexum gocryma: https://molochnoe.ru/ebs/

9 MarepuainbHO-TeXHU4YECKOe o0ecreyeHue T CUUIIIMHBI

VYuebnas aynutopus 4205 11 npoBeeHUs 3aHATUN JEKIIMOHHOTO M CEMUHAPCKOTo TUIA
(mpakTHYecKue 3aHATHUS); TPYIIIOBBIX U UHAMBHUIYAJIbHBIX KOHCYJIbTAIMI; TEKYIErO0 KOHTPOJIS
U MIPOMEXYTOUHOM arTecTannu. OCHOBHOE 00OPYAOBaHHUE: IKPaH JUIsl MpoeKkTopa 1 miT., Mpoek-
TOp - 1 WIT., KOMIBbIOTEP B KOMIUIEKTE - 1 MIT.

VYuebnas aynutopus 4304 11 npoBeeHUs 3aHATUN JEKIIMOHHOTO M CEMUHAPCKOTo TUIIA
(mpakTHYecKue 3aHATHUS); TPYIIIOBBIX U UHAMBHUIYAIbHBIX KOHCYJIbTAIUI; TEKYIIErO0 KOHTPOJIS
U MIPOMEXYTOUHOM arTecTanuu. OCHOBHOE 00OpYJOBaHHUE: FKpaH AJs MpoekTopa 1 mT., mpoek-
TOp - | WIT., KOMIBIOTEP B KOMIUIEKTE - 1 mIT.

VYuebnas aynutopus 4207 MaTepuanoBeeHue, 1 IPOBEACHUS 3aHATHI BCeX BUJIOB, Te-
KYIIEr0 KOHTPOJISI U IPOMEXYTOUHOM aTTeCTallM, B TOM YHUCJIEe TPYIIOBBIX U MHAUBHUIYaJTIbHBIX
KOHCynbTalii. OCHOBHOE 00OpYyIOBaHHME: MHUKPOCKON BEPTHKAJIBHBIA MeTayuorpaduyeckuii
MUM-6, MUKPOCKOT BEpPTHKAIBGHBIA MeTayutorpaduueckuii MUM-7, MHKpOCKON K MpHOOpPY
mukpotBepaoct MIIB, ctunockon CA-11A, npubop s onpenenenus TBepaocta TI1-2 «Buk-
kepey. [Ipubop s onpenenenus tBepaoctu TK-2 «PokBenny. MUKPOCKOT MOISIPU3aIIMOHHBIH.
Teepnomep 3-mt, snuauackon D11/[-455, nnakaTsl 0 MaTEpHUaIOBEIECHUIO.


http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

10 KapTa koMneTeHIMii TUCHUIIHHbI

Marepuaios

CACHHUE

(nanpasienne noaroroBku 27.03.01 Cranaaprusaiys 1 MeTpoJIOrHsl)

Llem) JUCHUITIINHBI

BOOPYKUTH CTYJACHTOB 3HAHUAMU IIPUPOJLI U CBOMCTB MaTepuajioB, croco0oB ux YIIPOUYHCHUS.

33[[3‘11/1 JUCHUITIINHBI

- O3HAKOMJICHUC C OCHOBHBIMU I'PYyIIIaMU METAJINIMYECKUX U HEMETAJUIMYCCKUX MAaTCPU-aJiOB, UX CBOMCTBaMU U 00JaCTAMU NPUMCHCHMUA,
- U3Yy4YCHHUEC B3aUMOCBA3U MECKAY COCTAaBOM, CTPOCHUEM U CBOMCTBAMHU MaTepuralioB;
- UI3Yy4YCHUC CII0CO00B M3MEHEHHMSI CBOMCTB MaTepraioB

B mporiecce 0CBOCHUS TaHHOHN TUCIMIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CIICTYIOIIHE

Komnerennuu [Tepeuenb KOMNOHEHTOB (TU1aHKpyemble | TexHomoruu popMu- | Dopma OLEHOYHOTO CryneHu ypoBHEH OCBOCHHS KOM-
Wnnexc | DopMyIHUpOBKa pe3ynbTaThl 00y4eHHsI) poBaHUs cpencTBa MEeTEHIUH
ObumenpodeccuonaibHble KOMIIETEHIIUH
OIIK-1 Croocoben aHaJIM3UPOBATh 1401} -1 onk-1. [[CMOHCTpI/IpyeT 3Ha- Jlexuun TectupoBaHue IloporoBelii  (y10BJIETBOPUTEIb-
3ama4i  MPOQPECCHOHANBHON | HUE OCHOBHBIX 3aKOHOB XHMHYE- . HBIi) .
JIaGopaTophbie pabo- | YCTHBII OTBET 3Haer 3agaun npodeccHoHANBHON
JACATCIIBHOCTH Ha OCHOBEC IIO- | CKMX JMCHMIIINH, HCO6XO,I[I/IMI>IX
N TBI JICITEIbHOCTH Ha OCHOBE IOJIOXKE-
JIOOKEHUM, 3aKOHOB WM METO- | JUIA PEHICHHUs THUIIOBBIX 3ajad U HUil, 33KOHOB H METOJIOB B 06JIACTH
JIOB B 00JIACTH €CTECTBEHHBIX | BOZMOXKHOCTEH HWHTCPHCT- CamocrosrenbHas €CTCCTBCHHBIX HAYK U MAaTEMATUKHA
HAyK U MaTeMaTHKH PECYPCOB M TPOTPAMMHBIX TPO- pabora IIpoaBuHYTHIH (X0pO1LO)
I[yKTOB HpI/I peIJ.IeHI/II/I Hpocpeccn_ Ymeer MPUMCEHATL 3HAHUA OCHOB-
HbIX 3aKOHOB MAaTEMAaTHYCCKUX H
OHAJIBHBIX 3a7a4
€CTCCTBCHHBIX HAYK JId PCIICHU
U -2 onk-1. Ucnonb3yeT 3HaHUA CTaHJaPTHBIX 33]1a4.
OCHOBHBIX 3aKOHOB XHMHYCCKUX Bricokuii (0TIUYHO)
HayK IS pEeIIEeHUs CTaHIapTHBIX Buaaaeer — HaBbIKAMU TIPUMEHEHUS
3a1a4 U CICLHAIN3HPOBAHHBIC OCHOBHBIX IOJIO)KEHHU, 3aKOHOB U
METOJIOB B 00JaCTH €CTECTBCHHBIX
uH(pOPMaIIMOHHBIE 0a3bl JTAHHBIX
. HAYK M MATEMAaTHKd B pEIICHUU
JUISl TIOWCKAa COEIMHEHUH, h3yde- jamaq  mpodecCHOMANBHON  Jesi-
HHUSA HUX CBOfICTB, MNPpUMCHCHUSA B TEJIbHOCTH.
IIPOU3BOJICTBE IIPOAYKTOB IIUTAa-
HUs
UM -3 onk-1. [pumenser undop-
MaIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUU B PEIICHUU TUIOBBIX
3am1a4
OIIK-2 Cnocoben  popmymupoBatb | U] -1 onk-2. lemoHCTpUpYET 3Ha- Jlexuuun TectupoBanue IoporoBplii  (yI10BJ1€TBOPUTE/Ib-




3ajaud  npodeccruoHalbHON
JESTEIIBHOCTY Ha  OCHOBE
3HaHUU TPOQUIBHBIX pasjie-
JIOB MaTEMaTUYECKUX U €CTe-
CTBEHHOHAYYHBIX TUCIUILINH

HUE TPOPUIBHBIX PA3JCIOB XH-
MHYECKHUX JUCLMIUIMH, HE00XO0-
JUMBIX JUIS PEIICHUS THIIOBBIX
3a/1a4 ¥ BO3MOKHOCTEH HHTEPHET-
PECYpCOB M TPOrPAMMHBIX IIPO-
JIYKTOB IPH pelIeHnH mpodeccu-
OHAJIBHBIX 3a7a4

NN -2 onk-2. Ucions3yer 3HaHuS
NpOoGUIBHBIX PA3JEIOB XHUMHYC-
CKHX HayK /I pEIICHUS CTaH-
JApTHBIX 3a7a4 U CICIIHATH3UPO-
BaHHbIC WH(OPMANMOHHBIE 0a3bl
JaHHBIX U1 IIONCKA COEIUHEHUH,
W3YYCHUS WX CBOWCTB, IIPHUMECHE-
HUS B TPOU3BOJICTBE MPOAYKTOB
MMATAHUS

U -3 onk-2. [Ipumensier 3nanus
NPOMQUIBHBIX Pa3/Ie]IOB XUMHYE-
CKUX JHMCUUIUIMH a7 (GopMyInu-
poBaHus 3amad B Tpodeccuo-
HaJIbHOM JIeITCIbHOCTU

JlaboparopHsie pabo-
TBI

CamocrosTenpHas
pabota

VY CTHBIN OTBET

HBIi1)

3Haer 3agaun npodeccHoHAIBHOM
JIeATeIbHOCTH Ha OCHOBE 3HAHUIA
MIPOQUIBHBIX Pa3AeIoB MaTeMaTH-
YECKHUX W ECTECTBCHHOHAYYHBIX
JVCIATUINH.

IpoaBuHYTHIN (X0pO110)

Ymeer ¢opmynupoBaTh  3amadu
PO EeCCHOHANBHON  AEATETBHOCTH
Ha OCHOBE 3HaHMH NPOQUIBHBIX
pa3zieNnoB MaTeMaTHYECKUX U ecTe-
CTBCHHOHAYYHbIX TUCHUIUINH.
Bbicokuii (0TIM4YHO)

Biiageer — HaBBIKAMH HCIIOJIH30Ba-
HUsSI TpO(MIBHBIX pa3/eloB Marte-
MaTH4YEeCKUX U eCTeCTBEHHOHAyd-
HBIX JUCHUIUIMH B PEIICHUU 3a1ad
PO eCCHOHANBHOM eI TEILHOCTH.
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