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1 ey ocBOEHUSI AUCHHUIINHBI

Lenpro npenogaBanus Kypca «Hemeraminueckue MaTepuanb ABISIETCS:

- O03HaKOMJICHHE CTYACHTOB C OOLIMMH BONpocaMH (HOPMUPOBAHHS CTPYKTYpPbI U CBOHCTB B U3e-
JIASAX U3 HEMETAUIMYECKUX MAaTEPHUAIIOB;

- (hopmupoBaHre MPOPECCHOHATBHBIX HABBIKOB Yy CTYACHTOB, YTO MO3BOJIUT UM pEIIaTh 3a/1a4H,
COOTBETCTBYIOLIME ux KBaJIM(DUKALIMH B IIPOU3BOJCTBEHHO-TEXHOJIOTUYECKOM, Hay4yHO-
HCCIIEA0BATEIBCKON U POU3BOICTBEHHO-YIIPABICHUYECKON JEATEIbHOCTH.

2.Mecto qucuuniaunbl B crpykrype OOII noaroroBkm 6akanaspa
JucuuiuinHa «Hemerannudeckue Marepuaibl» OTHOCUTCS K JUCLMILIMHAM IO BBIOOPY BapuaTHB-
HOH uactu Onoka 1.
Jloruuecku, coaepkKarenbHO U METOJUUYECKH JUCHUILIMHA B3aUMOCBS3aHa C TAKUMU JUCLUIIMHA-
MU KaK (pU3UKa, XUMHSI, METPOJIOTHs, CTAHJAPTU3AIUS U CePTUDHUKALHS, MAaTepHATIOBEICHHE.
Jlis u3ydeHus JUCLUIUIMHBI HE0OX0AUMBI 3HaHUs (YMEHUs, BlIa/IeHus ), CQOPMHUPOBAHHBIE B pe3ysbTaTe
M3yUYeHUs TUCIMILUIMH (DPU3KKA, XUMUS, MEXaHWKa MaTepHajoB U OCHOBBI KOHCTPYHPOBAHUS, MaTEpUaIo-
BEJICHUE.
OcBoeHMEe NUCHUIUIMHBI II03BOJIIET UMETh 001llee NMPEICTaBICHUE O KOMIIO3UIIMOHHBIX MaTepHha-
Jax; O pa3IMyYHbIX croco0ax MOJIY4YEHUs 3arOTOBOK U 00 OCHOBHOM TEXHOJIOI'MYECKOM O0OPYAOBAaHUM U
WHCTPYMEHTAX; O TEOPHH W TEXHOJOTMU TEPMHUYECKOW W XUMHUKO-TEPMUUYECKON 00pabOTKU CTajH; MPH-
00pecTH HaBBIKM M yMEHHE BbIOOpa KOMIIO3UIIMOHHBIX MAaTepHaoB U TEXHOJOTUU UX OOpabOTKH, YTO
HEOO0X0MMO TIPU MOJTOTOBKE K MTOTOBOM T'OCYZApCTBEHHOW aTTECTallMM W B MPO(ECCHOHATBHON es-
TEJbHOCTH.
3HaHUsI, YMEHMSI U BIIQJICHUS, TTOJIyYE€HHbIE NIPU U3YYE€HUHU JAHHOM AMCLUUIUIMHBI, OyayT HEO0Xo-
IMMBI JUI1 UTOTOBOM IOCYJapCTBEHHOM aTTECTAllMM, a TAKKe MPU MPOXOXKICHUU NMPOU3BOJCTBEHHON —
MPEIUIUIOMHON TPAKTUKU

3 Komnerenuuu ody4amwuierocsi, gopmupyembie B pe3y/bTaTe OCBOCHHS JAUCUMIIMHBI U
IUVIAHUPYeMble Pe3yJibTaThl 00y4eHust
B pe3ynbrate ocBoeHUs nucuuIuinHbl «HeMeTrannndyeckue Matepralib 00ydaromuics 10KeH
o0JagaTh CICIYIONUMH KOMITETCHIIMSIMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHN

ITK-10 — cnoco0HOCTHIO OLIECHUBATH Ka4eCTBO MATEPHAJIOB B NPOU3BOICTBEHHBIX YCJI0OBHX HA CTA-
JAWH ONBITHO-NPOMBIIJIEHHBIX MCNBITAHUI U BHEIPEHUS

3HaTh: KakK HCO6XOZ[I/IMO OLICHUBATH KAYCCTBO MATCPUAJIOB B MPONU3BOACTBCHHBLIX YCIIOBHUAX Ha
CTaaAM OIIBITHO-ITPOMBIINIJIICHHBIX HUCIBITAaHUHN U BHCAPCHUA
YMeTh: OLICHUBATb Ka4YCCTBO MATCPHAJIIOB B IMIPONU3BOJACTBCHHBIX YCJIOBUAX HA CTAAUHN OIBITHO-
MMPOMBIINIJICHHBIX HUCIIBITAaHHUHN U BHCAPCHUA
BJ'IaI[eTLZ MMPAKTUYCCKUMHU HABBIKAMH OLCHUBATH KAYECTBO MATCPHUAJIOB B IMPOHU3BOACTBCHHBIX

YCJI0OBUAX HA CTAAWH ONBITHO-IIPOMBIIIJIICHHBIX HUCITBITAaHUH U BHCAPCHUA

IIK-11 - cnoco0HOCTHI0O NIPUMEHATH 3HAHUSA 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTraHMYEeCKUX U
OpPraHn4yecKMX MaTepuaJioB, IPUHIUNAX BHLIOOPA MaTepPHaIOB A 3aIaHHBIX YCJIOBHIl IKCILTyaTa-
OMH C y4eTOM TPeOOBAHUI TEXHOJOTHMYHOCTH, JKOHOMHYHOCTH, HA/IEKHOCTH M [10JI0BEYHOCTH,
IKOJIOTHYEeCKMX IMOCJIeCTBUII HMX NPUMEHEHHMs NPH NPOEKTHPOBAHMHU BbICOKOTEXHOJOTHYHBIX
MPOLECCOB

3HaTh OCHOBHBIC THUIIbI COBPEMCHHBIX HCOPTaHHUYCCKUX U OPraHUYCCKHUX MaTCpualioB, IMPUH-
OUIIBI BLI60pa MaTepruajIoB IJid 3aJaHHBIX YCHOBI/Iﬁ 9KCIUTyaTalluu € y4€TOM Tpe60Ba-
HUH TEXHOJIOTHMYHOCTH, SdKOHOMHWYHOCTHU, HAACKHOCTHU U JOJITOBCYHOCTHU, DKOJIOTHYHO-
CTH

YMers: OPUMEHSTh 3HAHUS 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPIaHWYECKHUX M OpraHuye-
CKHUX MaTepuasoB, MPUHIMIAX BbIOOpa MaTepUaNIOB Ul 3aJaHHBIX YCJIOBUN JKCILTya-
TallMM C Y4€TOM TpeOOBaHUI TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH, HAJICKHOCTU U J0JI-
TOBEYHOCTH, SKOJOTHUECKHUX IMOCIEACTBUN UX NPUMEHEHUS MPU MTPOCKTUPOBAHUU BbI-
COKOTEXHOJIOTUYHBIX ITPOLIECCOB

Bnanesz MPAKTUYCCKUMHU HaBbIKAMU NNPUMCHATH 3HAHU 00 OCHOBHBIX THIIAX COBPCMCHHBIX HEC-




CtpyKTypHBII
JIEMEHT [Inanupyemsle pe3yapTaTbl 00y4eHUs
KOMIIETEHIINH

OpPraHUYECKUX U OPTaHUYECKUX MATepHANIOB, MPUHIUIIAX BHIOOpA MAaTEpHAIIOB I 3a-
JAHHBIX YCJIOBUH 3KCIUTyaTallUH C Y4eTOM TpeOOBaHMUN TEXHOJOIMYHOCTH, SKOHOMHUY-
HOCTH, HAJCKHOCTH U JOJITOBEYHOCTH, IKOJIOIMYECKUX IOCIEACTBUN UX IPUMEHEHUS
IIPU IPOEKTUPOBAHUH BBICOKOTEXHOJOTMYHBIX IIPOLECCOB




4 CTpyKTypa U coep:KaHue TUCHHILINHBI

OO011ast TPYI0EMKOCTh AUCIUILIAHBI COCTaBIseT 3 3aueTHbIe equHuibl 108 aka. yaca, B TOM YHCIIE:
- KOHTaKkTHas pabora — 48,65 akan. 4acos;

- ayauTopHas padora - 45 akaj. 4acos;

- BHeayIuTOpHas pabota — 3,65 akaj. yacos;
- camocTosTenpHas pabora — 23,65 akaj. 4acos;

- IOITOTOBKA K dK3ameHy — 35,7 akaj. gaca
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1. HemeTannmuueckue MaTepuaibl. 2/11 CaMOoCTOsITENEHOE N3YICHNE CobecenoBanne I1K-10
Krnaccudukanms HeMeTalIMYecKux Mare- y4eOHOU ¥ HaAy9IHOH TUTEepaTyphl —3yB
puasnioB. OCHOBHbIE THIIBI COBPeMEHHBIX IIK-11
HEOPraHWYecKUX M OPraHuYecKHX Ma- —3yB
TepuaJoB, NPMHUUIIBI BLIOOpPa MaTepHu-
aJIoB /I 33/IaHHBIX YCJIOBHIl JKCIJIya-
Tanun. OeHKa KayecTBa MaTepuaJioB B
MPOU3BOJACTBEHHBIX YCIOBHUSIX.
2. Knaccudukauus miactmacc. CtpoeHne 4/21 CaMOoCTOsTENBHOE N3YUYEHNE CobecenoBanue [1IK-10
MOJIEKYN ToumMepoB. CTpoeHne KOMITO3H- y4eOHOM 1 HayYHOH JTUTEePaTypHlI. —3yB
LUOHHBIX MarepuanoB. CTpoeHue Mnoju- IloaroroBka K 3aHSATHIO. T1K-11
MepoB. OcoOEHHOCTH CBOWCTB MOJIHUMEP- —3yB

HBIX MarepuaioB. OleHKa KadyecTBa MoO-
JIMMEpPOB B MPOM3BOJACTBEHHBIX YCJIOBHU-
SIX Ha CTAJAMH ONMBITHO-NTPOMBINIIEHHBIX
HUCHBITAHMI U BHeapeHUs. BinsHue pas-
JUYHBIX (AaKTOPOB (Temreparypa, Harpys-
KH, arpeCCUBHOCTH CPeJIbl U TIP.) Ha COCTO-
SSHUE  HEMETAJUIMYECKUX  MaTepHalIoB.
CBoiicTBa W TpHMEHEHHE HeMeTauInde-
ckux MmarepuanoB. IIpuHIUNBI BBIOOpa
MATEpPUAJIOB ISl 3aJIaHHBIX YCJIOBHH




Pasnes/ Tema
JUCIUIIINHBI

Cemectp

AynutopHas
KOHTaKTHas paboTa

(B akaz. yacax)

JIEKITHNA

nabopar.

3aHATHUA

IpaKTHu4.

3aHATHUA

CamocTosiTesbHaAsA
paborta (B akaji. yacax)

Buy camocTosTeIbHOM
paboTsl

®dopma TekyIero KOHTpPOJIA
yCII€BAEMOCTHU U
MIPOMEKYTOYHOHN aTTeCTAIuU

Kop u cTpyKTypHBIN

JJIEMEHT
KOMIIETEHIIU

IKCIVIyaTAIlUM € Y4YeTOM TpeOOBaHUMH
TeXHOJOTHYHOCTH, IKOHOMMYHOCTH,
HAJeKHOCTH M 10JITOBEYHOCTH.

3. Kepammueckne marepuansr. [lmactmac-
cel. Knnaccuduxanums miactmacc. CBoiicTpa
mnactmacce. CBoiicTBa, MPUMEHEHUE Tep-
MOIUTACTUYHBIX IUIACTMAcC: ITOJIMATUIIEH,
MOJIMIIPONIMIIEH, MoJaucTupoi. CBOMCTBa,
MIPUMEHEHUE OPraHWYecKOoro CTeKja, Io-
JTUBHHUIXJIOpUAa U ap. CBoiCTBa, puMe-
HEHUE TEePMOPEAKTUBHBIX IJacTMacc (Io-
POIIKOBBIE, BOJOKHHUCTBIE, CIIOHUCTHIE).
OOmias xapakTepUCTUKa, CBOMCTBA, NpH-
MeHeHne. OueHka KadecTBa IJIacTMace
B MPOM3BOJCTBEHHBIX YCJOBUAX HA CTa-
AU ONBITHO-NPOMBILIJIEHHBIX HCHBITA-
HMii M BHeaApeHusi. IIpyHuunesl BbIOOpa
MATepHAJIOB [JIsl 3aaHHBIX YCJIOBHUH
IKCIUIyaTallUM C Y4YeTOM TpeOOoBaHMWi
TeXHOJIOTHYHOCTH, 3KOHOMHYHOCTH,
HA/Ie’KHOCTH W J0JITOBEYHOCTH, IKOJO-
THYeCKUX MOCJeICTBUNA UX MPUMeHeHHUs
NPY NPOEKTHPOBAHUM BBICOKOTEXHOJIO-
THYHBIX ITPOIECCOB.

4/21

CamocTosATENbHOE U3YUCHHE
yueOHOM 1 HayYHOH JTUTEePaTypHlI.
ITonroroBka K 3aHATHIO

CoOecenoBanue

I1K-10
—3yB
IK-11
—3yB

4. Heopranmyeckue HeEMETAIUTMYCCKHE
Matepuaisl. CBOMCTBA M MPUMEHEHHUE He-
CHJIMKATHBIX MaTepuaioB. Anmas. ['padur.
Kopyna. Acbect. Cmroga. KBapu. Hurpun
u kapobuj 6opa. CBoiicTBa W NMpUMEHEHUE
CHJIMKATHBIX MarepuaiioB. Heopranmye-
CKO€ CTEKJIO.

6/11

CaMocCTOsTENbHOE N3Y4YEeHNE
y4e0HOW ¥ HAy9HO JTUTEPATyPH
PK-1

CoOecenoBanue

I1K-10
—3yB
MK-11
—3yB
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Curamnel. Kepamuueckue maTepuasibl.
5. Mexanunueckie CBOHCTBa HEMeETaJITHYe- 2 4 CaMocTosATeIbHOE H3YUYeHUE CobecenoBanue. [K-10
CKHX MaTepuajioB W MPOBEJCHUE HCIIBITA- y4eOHOI 1 Hay9HOU JIUTEPaTypHI. —3yB
HUH U 3kcneptu3. OueHKa KayecTBa Mo- [ToxroroBka K 3aHATHIO IK-11
JIMMEPOB B NMPOU3BOACTBEHHBIX YCI0BH- —3yB
SIX HA CTA/IMU ONBITHO-NPOMBILIIEHHBIX
UcnbITAHMI W BHenpeHus. IIpuHUMIIBI
BbIOOpAa MAaTepUAJIOB ISl 3aJaHHBIX
YCJIOBHH IKCIUIYyaTAMHM € Y4€TOM Tpe-
00BaHHMII TEXHOJOTHYHOCTH, IKOHOMH Y-
HOCTH, HAJAE:KHOCTH M 0JITOBEYHOCTH,
IKOJIOTUYECKUX MOCIeICTBUI HMX NpH-
MeHeHHs MPH MPOeKTHPOBAHHH BbHICO-
KOTEXHOJOTHYHBIX MPOIECCOB.
6. CBoiicTBa ¥ IpUMEHEHHE HEMeTaJTu4e- 2 3,65 CamocTosATeNbHOE N3yYeHUE CobecenoBanue [K-10
ckux MarepuanoB. IlpuHIHMNBI BbIOOpa yueOHOI U HayYHO JINTEPATYPHI. —3yB
MaTepUaJoOB VISl 3aJaHHBIX YCJOBHIA IToxaroroBka K 3aHSITHIO. T1K-11
IKCIJIYATAMH C Y4YeTOM TpeOoBaHM PK-2 —3yB
TEXHOJIOTHYHOCTH, IKOHOMHYHOCTH,
HAJeKHOCTH M [0JITOBEYHOCTH, IKOJIO-
rHYeCKHX MOCJIeICTBUH MX MPUMEHEHHUsI
MpU NMPOEKTHPOBAHUM BbICOKOTEXHOJI0-
TUYHBIX MPOIECCOB.
HToro mo iucuuIInHe 27 18/61 23,65 OK3aMeH




5. OﬁpaSOBaTEJII)HbIe " I/IH(l)OpMaI.II/IOHHI)Ie TEXHOJIOTNH

Jlis peasin3anuy NpeyCMOTPEHHbBIX BUAOB yu4eOHOM paboThl B KauecTBe 00pa30BaTENbHBIX TEX-
HOJIOTUH B IIPETNOJaBAHUM JUCLMILIMHBI UCIIOJIB3YIOTCS TPAAULIMOHHASA U MOYJIBHO - KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

Jlekuuu npoXosT B TPAIUIIMOHHON dopme, B popMe JTeKIHIH-KOHCYIbTANI U TPOOIEMHBIX JICK-
nuil. Teoperndeckuii Matepuai Ha NPOOJIEMHBIX JIEKLUAX ABISETCSA PE3YJIbTaTOM YCBOCHUS MOJYyYEHHOM
nH(pOpPMAaIUY TTOCPECTBOM ITIOCTAHOBKHU MPOOIEMHOT0 BOTIPOCa M MOKCKa IMyTel ero pemenus. Ha nex-
LUAX — KOHCYJIBTALMAX U3JI0’KEHUE HOBOT'O MaTepuaia CONPOBOKAACTCS IOCTAHOBKOW BOIIPOCOB U U C-
KYCCHEH B IIOMCKaX OTBETOB HA 9TU BOIIPOCHI.

ITpu npoBeneHuN 1a00PAaTOPHBIX 3aHATHI UCIONB3YIOTCS paboTa B KOMaH/Ie U 00CYKIeHHE T10-
JIy4E€HHBIX PE3yJIbTaTOB.

CamocrodrenbHas paboTa CTUMYJIMPYET CTYAEHTOB B IIPOLiecce MOATOTOBKH K JIAOOPATOPHBIM 3a-
HATUSM, TIPU TOJATOTOBKE K KOHTPOJIBHBIM pad0TaM ¥ UTOIOBOM aTTECTALlUU.

B mpouecce npenonaBaHus JUCLHMILIMHBL IPELYCMATPUBACTCS:

-[IPOBEJICHNE JICKIIMOHHBIX 3aHATUI B TPAJAULMOHHONW (hOpME C MCIOIBb30BaHUEM JIEMOHCTPAIIIOHHOTO
MaTepuaia 1o TeMam, TpeOyoLUM WLTIOCTPaLuy;

-MCIOJIb30BaHUE B TEMaX JIEKIHUHA MaTEPUAIIOB, CTUMYJIMPYIOIINX [103HABATEIbHYIO0 AKTUBHOCTD CIIyIlla-
TelleH;

TexHONOT s KOJUIEKTUBHOTO B3aUMOOOYUEHUS UCTIONB3YeTCsl Ha BCEX 3aHATHUAX, KOTOPBIE TIPOBO-
ITCA B BUJIE IPAKTUYECKOI0 J1abOpaTopHOro sKkcrepuMenTa. Hanpumep, 3aMep aHain3 MoJy4eHHBIX pe-
3yJIbTATOB 10 €IMHUYHBIM [TOKA3ATEISIM BBIIOJIHAOTCSA OTACIBHBIMY CTYACHTAMH, & KOMIUIEKCHYIO OLICH-
Ky Ka4eCTBa OIPEIEIAIOT IPYIIIOBBIM METOIOM.

Ha nexkiuoHHbIX U 1a00paTOPHBIX 3aHATUAX MPUMEHSIOTCS JIEMEHThl HA OCHOBE Kelc-MeTona —
o0y4yeHHe B KOHTEKCTE MOJIEIUPYEMON CUTYalluH, BOCIIPOM3BOASIICH peanbHble YCIOBUS HAy4YHOH, PO-
U3BOJICTBEHHOW, OOILECTBEHHON JesTenbHOCTH. OOyuaromuecs: JOHKHbBI IPOaHAIU3UpOBaTh CUTYAIHIO,
pa3o0pathcs B CyTH MpoOieM, IpeasIoKUTh BO3MOXKHbIE pellieHHs U BbIOpaTh Jyuiee u3 HuX. Keiicol Oa-
3UPYIOTCS Ha PeaTbHOM (PAKTHYECKOM MaTepHase WiH ke MPUOIMKEHBI K pealbHOW CUTYaIIHH.

OneHka MUKPOCTPYKTYpbl MaT€pHUajioB MPOBOAUTCS IPU IMOMOIIM COBPEMEHHOH MpodeccuoHalb-
HOW KOMIIBFOTEPHOM MPOrpaMMbl KOJIMYECTBEHHOTO aHAIN3a H300pakeHni — « TiXomet-proy.

Bce naboparopHble 3aHATHS 110 BBIABICHUIO CTPYKTYPHI M aHAIM3a CBOMCTB MaTepHalioB NMPOBO-
JSTCSL ¢ IEMOHCTpalMe peajabHbIX 00pa3lioB WM AeTajiell, NOJy4YeHHBIX OT IMPOU3BOJUTENEH WM MO-
Tpebureneit uznenuii.

Ha ka)xaoMm 3aHATUM CTYIEHTHI O(POPMIISIOT OTYET, B KOTOPOM HEOOXOJMMO MPHUBECTH: KpaTKHe
TEOpPETUYECKHE JJaHHbBIE 10 BOMPOCaM pabOThI; ONMMCAHUE YCTAHOBOK U METO/AMK UCIBITAaHUN TaOJIUIIBI HC-
MIBITaHUH; TPaQUKU U 3aBUCUMOCTEN; BBIBOJIBI IO padoTe.

ITockonbKy 3aHATHS TPOBOJAT BBHICOKOKJIACCHBIE MPETIO1aBaTeNH TOCTHKEHHUE HEOOXOAUMBIX pe-
3yJbTAaTOB YCBOEHUS MPOTrpaMMbl FapaHTUPOBAHO (IIPH YCIOBUHM OTBETCTBEHHOT'O OTHOILEHHUS CTYAEHTA K
W3YYEHUIO TIPEeIMETA).

BocnpousBogumocts 00pa3oBaTenbHOrO Mpoliecca BHE 3aBUCHMOCTH OT MacTepCTBa Mpeno/iaBa-
TEeJIs TAPAHTUPYETCS IMPABUIIBHO COCTABIEHHON IPOrPaMMON JUCHUTIIINHBI.

6 YueOHO-MeTOqUYECKOE 00ecTieueHHe CAMOCTOATEIbHOH PadoThl 00yUaroIHXCsl
Bonpoch! 1J1s1 KOHTPOJISA TeKYLIeH yCIeBaeMOCTH 00y4ar0IINXCs
Peumune-xonmponv Ne 1:
Hemerannnueckue Matepuaibl U UX 3HAUE€HUE IS pa3BUTHS COBPEMEHHON TEXHUKH.
Krnaccudukanys HeMeTalIM4eckux MaTepraiosB.
Knaccudukanus nonumepos.
Crpoenue noJmmMepos.
Oco6eHHOCTH CBOMCTB MOJMMEPHBIX MaTepHaJIOB.
Bnusinue pa3nnyHbIX GaKkTOPOB HA COCTOSIHUE HEMETAJIOB.
3aBUCUMOCTB COCTOSIHHS TIOJIMMEPOB OT TEMIIEPATYPBl, HATPY3KH, aTPECCUBHOCTD CPENIBI U TIP.
CBolicTBa M1 IPUMEHEHUE HEMETALUTUYECKUX MAaTEPUAIIOB.
Cocras, knaccu(uKalys U CBOMCTBA IIacTMacc.
0. TepMmoruTacTHUHBIC TIACTMACCHI: TTOJUATHIICH, TIOJIHIIPOITMIICH, MOJUCTUPOI, (PTOPOILIACTHI, Op-
TFaHUYECKOE CTEKJIO, TOJIMBUHWIXJIOPUI U JIP.

HRoOoo~NoOrwNE



11. TepmopeakTUBHBIE [1JIACTMACCHI.
12. O6mas xapakTepucTuKa, CBOMCTBA, MPUMEHEHHE TEPMOIUTACTHYHBIX ITOJTUMEPOB.

Peumune-xonmponv Ne 2:

Kepamuueckue marepuasl

CBoiicTBa MOPOIIKOBBIX, BOJIOKHUCTBIX M CIOUCTHIX MOJTUMEPOB.
Heoprannueckrue HeMETAIITMYECKHE MATEPUATIBL.

CaoiicTBa ¥ MpUMEHEHNE HECUIIMKATHBIX MaTepUAIIOB.

Anmas. I'padur. Kopyna.

Ac6ect. Cmrona. Kpapi.

Hutpun 6opa. Kapbuz 6opa. Aucynsdpun monubdaena.

bazanbT, rabopo, nuabdas.

. CBoiicTBa ¥ IPUMEHEHHUE CUITMKATHBIX MaTEPHAJIOB.

10. Heopranudeckoe CTEKJIO.

11. Curamisl.

12. MexaHuueckue CBOICTBA U MMPOBEICHUE UCTIBITAHUM U HKCIIEPTHU3

CoNoR~LNE

7 OueHo4HblIe cpeACTBA /ISl POBEAeHHs IPOMEKYTOUHOM aTTecTaluu
a) [lnannpyemble pe3y/ibTaThl 00yUeHHsI U OLIEHOYHbIE CPeICTBA /IJIs IPOBEAeHH s POMEKYTOYHOM
aTTrecTalmm:

CTpyKTypHBIi
AIIEMEHT [Tnanupyemsbie pe3yabTaThl 00y4YeHUs O1eHOYHBIE CPEICTBA
KOMIICTCHIIUH

IIK-10 — cnoco0HOCTHIO OLIEHMBATH KA4eCTBO MATEPUAJIOB B IPOU3BOJACTBEHHBIX YCJIOBUSIX HA CTa-
JAUH ONBITHO-MPOMBIIILJIEHHBIX HCIBITAHUI M BHEPEHUS

3Harb OCHOBHBIC OTIpe/IeNICHHS U TOHATHUS olicHKH | [IpuMepHbIe BONPOCHI K 3K3aMeHY 1o
KayecTBa MaTE€pHUajIOB B IPOU3BOACTBEHHBIX | THCHUIIIMHE
YCIIOBHSIX Ha CTAJHU OIBITHO- 1. Ouenka kauyecTBa MOJIMMEPHBIX Mare-
MPOMBIIICHHBIX UCTIBITAHUHA U BHEIAPEHUS pHaoB Ha CTalUU BHEAPECHUS.

2. Orenka KayecTBa MaTepHaioB Ha CTa-
JIMHM OTIBITHO-TIPOMBIIIICHHBIX HUCIIBITA-
HUH.

3. OmeHka KadecTBa HEMETALUIMYECKUX
MaTepI/IaHOB B HpOI/ISBOILCTBeHHBIX

YCJIOBUSIX.
Ymets OLICHUBATDb Ka4CCTBO MAaTCPHAJIOB B IIPOU3- HpnMepHMe NPAKTHYIECCKHUE 3aJaHUsA
BOJCTBCHHbLIX YCJIOBUAX HA CTAUHN OIIBITHO- AJIs IK3aMeHa
ITPOMBITIIJIICHHBIX HCIIBITAaHUM U BHCIPCHUA 1. OHeHI/ITI) CBOMCTBA M Ka4YeCTBO TEPMO-

PEaKTUBHBIX CJIIOUCTBIX ILIACTMACC.
2. OueHUTh BIUSIHUAE TEMIIEPAaTyphl |
Harpy3Ku Ha COCTOSIHUE ITOJIMMEPOB.

Bnagers MIPaKTHYECKUMHU HaBBIKaMU OLIEHKH KadecTBa | [I[puMepHBbIe 3a1aHus HA pellieHue 3a-
MaTEpUANOB B IPOU3BOICTBEHHBIX YCIOBUAX | a4 U3 MpodeccHoHATbHOI 001acTH
Ha CTa/IM¥ ONBITHO-NIPOMBIIIJICHHBIX UcTbl- | 1. BeIOpaTh HemeTamMyeckuil MaTepuai
TaHUI U BHEJPEHUS JUTSL 3aJJaHHBIX YCJIOBHUU 3KCILTyaTaIlul

C y4eToM TpeOOBaHUI TEXHOJIOTUYHO-
CTH, 3KOHOMHUYHOCTH.

2. Tlpennoxuth COBpEMEHHBIH TEpMOILIa-
CTHYHBIA MaTepuan Juid 3aJaHHbBIX
YCIIOBHM 3KCILTyaTal|H.

3. OueHuTh Ka4ecTBO CBOWCTBA U MPHMe-
HEHHME MaTepHAIOB U3 rpadura.

ITIK-11 - ¢cnocoGHOCTHIO MPUMEHSITh 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHbIX HEOPraHuYe-
CKHMX U OPraHU4eCKUX MaTepHaJioB, IPUHIMIAX BHIOOPa MaTepHAJIOB /ISl 3aIaHHBIX YCJ10-
BHH IKCIIyaTalliH C Y4eTOM TPeOOBAHUI TEXHOJIOTHYHOCTH, JKOHOMHYHOCTH, HAJEKHOCTH
U J0JIT'OBEYHOCTHU, IKOJIOTHICCKHUX HOCJIBIICTBl/lﬁ HX IPUMECHEHUS IPU ITPOCKTUPOBAHUU BbI-
COKOTEXHOJIOTHYHBIX IPOLECCOB




CTpyKTYpHBIH

BJIEMEHT ITnanupyemble pe3yabTaThl 00ydeHUs OrneHOYHBIE CpeICTBA
KOMIICTCHIIMHN

3uarb OCHOBHBIE THITBI COBPEMEHHBIX Heopranuye- | [IpuMepHbIe BONPOCHI K 3K3aMeHY 10
CKUX W OPraHWYeCKUX MaTepHajoB, IPHHIU- | AUCIUATIIMHE
Bl BEIOOPA MaTepHaNioB IS 3aaHHbIX ycio- | 1. Kiaccudukarms HEMETaNTHYECKUX
BUH SKCIUTyaTallK C Y9€TOM TpeOOBaHUH MaTepHaoB.
TEXHOJIOTHYHOCTH, SKOHOMHUYHOCTH, Halex- | 2. Knaccudukanus noauMepos.
HOCTH U JIOJITOBEYHOCTH, SKOJIOTHIECKUX 3. CTpocHHE KOMITO3UIIMOHHBIX MaTepHa-
MOCIIEAACTBUN X IPUMEHEHVS TIPH MMPOSKTH- JIOB.
pOBaHUU 4. CocTaB ¥ CBOICTBa MjacTMace

YmeTh NPUMEHSThH 3HaHUS 00 OCHOBHBIX THMAaX co- | [I[puMepHbIe MpakTHYeCKHE 3aJaHUs
BPEMEHHBIX HEOPTaHUYECKIX M OpraHnde- JJIs IK3aMeHa
CKHX MaTepHaJoB, MpUHIIMIAaX BbiOOpa Mare- | 1. IIpuMmeHeHrne HeCHIMKAaTHBIX MaTepuha-
pHAaoB AJs 3aJaHHBIX YCJIIOBHI 3KCILTyaTa- JIOB.
[IUH C Y4eTOM TpeOOBaHUH TEXHOIOTHYHO- 2. OUEHUTh HKOJOTHYECKHE TOCIIEACTBUS
CTH, SKOHOMUYHOCTH, HA/IEKHOCTH U JIOJTO- MIPUMEHEHUS CHIINKATHBIX MaTEPHAJIOB.
BEYHOCTH, SKOJIOTHYHOCTH 3. MexaHnyeckrue CBOICTBa HEMETaJUIU-

YCCKHUX MAaTCpHUaJIOB

Bnagers MPAKTUYECKUMHU HaBBIKAMU PUMEHEHHUS IIpumepHbIe 3a1aHNsA HA pellIeHNe 3a-
3HaHUH 00 OCHOBHBIX TUIIAX COBPEMEHHBIX a4 u3 npodeccuoHaIbHOI 001acTH
HEOpraHMYEeCKUX M OpraHndeckux matepua- | 1. IIpuniunsl BeIOOpa MOIMMEPHBIX Ma-

JIOB, ITpUHIAIIAX Bm60pa MaTCpUuajIoB JJIsd TCPUAJIOB JIA 3aJaHHBIX YCHOBI/Iﬁ 3KC-
3aJaHHBIX YCIOBUH HKCILTyaTallly ¢ YIeTOM TUTyaTallUH.

TpeOOBaHUI TEXHOIOTHYHOCTH, SKOHOMIUY- | 2. IlpuHImmel BbIOOpa IuTacTMacc Miis
HOCTH, HAACKHOCTH U JOJITOBECYHOCTH, 3KO- 3aJaHHbIX YCHOBI/Iﬁ OKCILUTyaTaluuu ¢
JIOTHYHOCTH YUETOM JKOJIOTHYECKHX IOCIEICTBUN

UX NPUMEHEHUS

3. . OneHUTh Ka4eCcTBO HEMETAITHUECKIX
MaTepualoB B  MPOU3BOJCTBEHHBIX
YCIIOBUSIX

0) [opsinok mpoBeaeHNs MPOMEKYTOUHOM ATTECTALMH, MOKA3aTeJIH U KPUTEPUH OLIEHUBAHMS
J171s OIIEHKU TEKYIIeH yCreBaeMOCTH MPEyCMOTPEH CEMECTPOBBIN PEHTHHI-KOHTPOJIb 3HAHUM CTYy IeH-
TOB. 32 OJIMH PEUTHHT-KOHTPOJIb 00yJarouuiics MoxeT HabpaTh 60 0amioB.
JIOTIOJTHUTETHHBIN KOHTPOIb BHIMIOJIHEHHUS] CAMOCTOSITEIbHON pabOThI CTYIEHTOB TaKXKe OCYIIECTBIISIETCS
B nporiecce yctHoro onpoca. CymmapHoe konmuectBo 6aiioB 3a CPC 30.

PexoMenyemoe pacnpeenenre 6aioB TEKyIIero KOHTPOJIIS 0 BUJaM Y4eOHBIX paboT

No Bu GHOM DABOTHI Hrorosas arrecramnus,
n/n Ay P 6a/u10B
1 [Toceuienue 3ausaTUsA 5
2 PeliTunr-konTposis Nel 30
3 PefitrHr-KOHTpOITH No2 30
4 Beimonnenue cemecrposoro miasa CPC 30
JlonomuuTepHbIe 0auibl («O0HYCY) 5

[To qucuuIuInHE MpeycMOTpeHa caaya dk3aMeHa. J[omyck K 3Kk3aMeHy 10 pe3yabTaraM paboThl B
CEeMEeCTpe CTYICHT MOXKET TIOJIYYHUTh B COOTBETCTBHH C TTOJIOKEHUEM O OAIITbHO-PEHTHHTOBON CHCTEMBI
KOHTPOJISl 3HAaHUH, HaOpaB OIpeIeIEHHYI0 CyMMY OaJljIoB:

- «gomymieH» (0T 61 u 6osee 6amIoB);

- «He ponyuieH» (MmeHee 60 6a1oB).

[TpomesxyTouHas aTTecTanus Mo AUCIUTLUINHE « HemeTammimueckne MaTeprab) BKIIOYaeT Teope-
TUYECKHE BOIIPOCHI, TTO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YUAIOLUMUCS 3HAHUHN, U IPaKTHYe-
CKHUE 3aJJaHMsl, BBISBISIOLINE CTENEHb COPMUPOBAHHOCTH YMEHHUM U BIIaJICHUN, IPOBOAUTCS B (popme
HK3aMeHa.

DK3aMeH M0 JaHHOH JUCUUIUIMHE POBOAUTCS B YCTHOM (hopMe MO HK3aMEHALMOHHBIM OuJieTam,
KaX/IbI U3 KOTOPBIX BKIIOYAET 2 TEOPETUUECKUX BOIPOCA.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS IK3aMeHA:



— Ha OLIEHKY «OTJIHYHO» (5 6a10B) — 00y4arouuiics AeMOHCTPUPYET BHICOKHI YPOBEHb COPMHUPOBAH-
HOCTH KOMITETEHIIHI, BCECTOPOHHEE, CHCTEMaTHYECKOe 1 TITyOOKOe 3HaHue y4eOHOro MaTepuaia, CBO-
00/1HO BBITIOJHSIET MPAKTUUECKUE 33/1aHNUs1, CBOOOHO ONEpUpPYeT 3HAHUSAMH, YMEHUSIMH, IPUMEHSET UX B
CHUTYaISIX TIOBBIIIEHHOH CII0KHOCTH.

— Ha OIIEHKY «X0po1Ioy» (4 6aia) — 00yJaromuiics: IEMOHCTPUPYET CPEAHHIA YPOBEHB CHOPMUPOBAHHO-
CTH KOMIETEHIIMI: OCHOBHBIE 3HAHHS, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCSl HE3HAUUTEIbHBIC OIINOKH, He-
TOYHOCTH, 3aTPYAHEHUS IPU AaHATUTUYECKUX OIEepaIHsIX, IEPEHOCE 3HAHUH U YMEHHI Ha HOBBIE, He-
CTaH/IapTHBIC CUTYAlINH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 O6ayuia) — 00yJaromuiics JeMOHCTPUPYET OPOTOBBI YPOBEHb
cpOpPMUPOBAHHOCTH KOMIICTEHIIHI: B X0JI¢ KOHTPOJIbHBIX MEPOIIPUATHI JOITYCKAIOTCS OIIMOKH, TIPOSIB-
JSIeTCSL OTCYTCTBUE OTNENbHBIX 3HAHHUN, YMEHHI, HABBIKOB, 00YyUaIONINIICS NCTIBITHIBACT 3HAYUTEIbHBIE
3aTpyJHEHUS [IPH ONIEPUPOBAHUY 3HAHUSIMU M YMEHHUSMH IIPH UX IIEPEHOCE HA HOBBIC CUTYAIHH.

— Ha OIICHKY «HeYI0BJIETBOPUTEIbHO» (2 Oaiia) — 00ydaroluiics JAeMOHCTPUPYET 3HaHUsI He Oojiee
20% TeopeTHuecKoro MaTepuaia, IoIycKaeT CylieCTBEHHbIE OLIMOKH, HE MOKET [10Ka3aTh UHTEIIJIEKTY-
aJIbHBIC HABBIKM PELICHHUS POCTHIX 33/1a4.

— Ha OIICHKY «HeY0BJIeTBOPUTEIbHO» (1 Oamt) — 00yJaromuiicst He MOXKeT IOKa3aTh 3HaHHUS Ha YPOBHE
BOCIIPOU3BEJICHHS U 00BSICHEHHS HH(OPMAIIMH, HE MOXKET MTOKa3aTh UHTEIUICKTYalIbHbIC HABBIKU pelIe-
HUSI IPOCTHIX 33/1a4.

8 YueOHO-MeTOAMUYECKOE H HH(POPMALIMOHHOE O0ecedyeHne JUCITHIIMHBI

a) OcHoBHAasA JMTEpaTypa:

1. Mengenesa, C.B. Marepuanosenenue. Hemerannuueckue marepuainsl. Kypce nexuuii : yuebHoe moco-
oue / C.B. MeaseneBa, O.1. Mamzypuna. — Mocksa : MUCHUC, 2012. — 73 c. — ISBN 978-5-
87623-590-9. — Tekcr : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/47429 (nata oopamenus: 01.09.2020 r).

2. AnackuH, A. M. MarepuanoBeieHHe U TEXHOJIOTUS METAIITNYECKUX, HEMETaJUIMUECKUX ¥ KOMITO3ULIU-
OHHBIX MaTepuaioB : yueOHuk / A. M. Anackun, A. H. KpacHoBckuii. — Mocksa : @OPYM : NH-
®OPA-M, 2019. — 400 c¢. — (Bricmiee obpa3oBanue: bakanaspuar). — ISBN 978-5-16-104328-8. —
URL.: https://new.znanium.com/catalog/product/982105 (nata oopamienus: 01.09.2020 r).

0) /lonoJiHUTe/IbHAA JIUTEpaTypa:

1. baypoBa, H. 1. IlpumeHeHne MNoOIMMEPHBIX KOMIIO3ULMOHHBIX MaTEpHUajJOB B MAalIMHOCTPOEHUU :
yuebHoe nmocobue / H. U. bayposa, B. A. 3opun. — Mocksa : UHOPA-M, 2019. — 301 c¢. — (Bsic-
mee oOpa3oBanue: bakamaBpmar). — 978-5-16-012938-9. — ISBN 978-5-16-106556-3. — URL:
https://new.znanium.com/catalog/product/1034672 (nata obpamenus: 01.09.2020 r).

2. BonkoB, I'. M. MammHOCTpOUTENbHBIE MaTepUalIbl HOBOTO TIOKOJIEHUS : ydeOHoe mocobue / I'. M.
BonkoB. — Mocksa : UHOPA-M, 2020. — 319 c. — (Bricuiee o6pa3oBanue: bakanaspuar). — ISBN
978-5-16-012892-4. — URL: https://new.znanium.com/catalog/product/1048184 (mata oOparieHus:
01.09.2020 r).

3. Poraues, C. O. Meraimmndeckne KOMITIO3UITMOHHBIE ¥ THOPHIHBIE MaTepHalibl. | HOpUIHBIE HAHOCTPYK-
TypHBIe MaTepualsl : yaeoHoe nmocodue / C. O. Poraues, B. A. benos. — Mocksa : MUCHUC, 2018. —
74 c. — ISBN 978-5-906953-92-6. — Tekcr : anekTpoHHBIH // JIaHb : 2IeKTpOHHO-OMOINOTEYHAS CH-
crema. — URL: https://e.lanbook.com/book/115266 (nara oopamenus: 01.09.2020 r).

B) MeToauuecKkue yKazaHus:

Mengenesa, C.B. MatepuanoBenenue: 1a00paTOpHbIM MPAaKTUKYM [DIEKTPOHHBINA pecypc]: yueOHoe
nocobue / C.B. MeaseneBa. — DnektpoH. naH. — MockBa: MUCHC, 2016. — 103 c. — Pexxum gocty-
na: https://e.lanbook.com/book/117167

MUKpOCTpYKTypa MOPOIIKOBBIX M KOMIO3UIMOHHBIX MarepuainoB. [lerpouenko E.B. — Maruuro-
ropck: MI'TY, 2016 .

Marepuanosenenue. [Ipaktukym. Ememtomun A.H., Monoukosa O.C., Ilerpouenko E.B. Maruuto-
ropck. 1M3a. Hentp ®I'BOY MI'TY um. I''M. Hocosa. 2019. 64 c.

Konmesa H.B., [Tonypko N.B. CtpykTypa, cCBOICTBAa 1 TPUMEHEHUE COBPEMEHHBIX MHCTPYMEHTAIb-
HbIX MaTepuanos. [Topomkosbie TBepAble cruiaBbl. — Maruuroropek: MI'TY, 2013 1.



https://e.lanbook.com/book/47429
https://new.znanium.com/catalog/product/982105
https://new.znanium.com/catalog/product/1034672
https://new.znanium.com/catalog/product/1048184
https://e.lanbook.com/book/115266
https://e.lanbook.com/book/117167

r) [Iporpammuoe obecnieuenune 1 UHTEpHET-pecypcehbi:

HaunmenoBanmue IO Ne JloroBopa Cpok geiicTBHUS JULEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager CBOOOJTHO paﬁlgoc:TpaHsleMoe SecopouHo
7 Zip cBOOOIHO pacrpocTpansemMoe | 6ecCpoyHo

1. Dnekrponnas 6a3a mepuoamyeckux wu3manuii East View Information Services, OOO «MBHCy:
https://dlib.eastview.com/
2. HaunonanbHasgs uHQOpMaIMOHHO-aHATUTHYECKas cucTeMa — Poccuiickuil MHIEKC HAy4yHOTO IUTHPO-
Banus (PMHLI): URL: https://elibrary.ru/project risc.asp
3. ITouckosas cucrema Akanemus Google (Google Scholar): URL.: https://scholar.google.ru/
4. UndopmanmonHas cuctema - EnmHoe OKHO JocTyna K uHpopManmuoHHBIM pecypcam: URL:
http://window.edu.ru/
5. @enepaibHOE roCyAapCcTBEHHOE OI0/DKETHOE yupexaeHue «PenepanbHblii HHCTUTYT NPOMBIILIEHHON
cooctBennoctm»: URL: http://www1.fips.ru/
6. Poccuiickas ['ocynapcrBennas oudnunoreka. Karamoru: https://www.rsl.ru/ru/4readers/catalogues/
7. DIIEKTPOHHBIE pecypcesl OoubIoTeKu MI'TY UM. I'.1. Hocoga:
http://magtu.ru:8085/marcweb?2/Default.asp
8. YuuBepcuretckas nahpopmarronHas cuctema POCCHS: https://uisrussia.msu.ru
9. MexyHapoHas HayKOMeTpUieckasi ped)epaTuBHAsI M MOJIHOTEKCTOBAs 0a3a JAHHBIX HAYYHBIX U3JIa-
Huii «Web of science»:_http://webofscience.com
10. MexnayHapoaHasi pedepaTuBHAsS M TOJHOTEKCTOBAas CIIpaBOYHAs 0a3a JAHHBIX HAYYHBIX H3JIaHUAN
«Scopusy»: http://scopus.com
11. MexnayHapo/Has 6a3a MOJHOTEKCTOBBIX JKypHasoB Springer Journals: http://link.springer.com/
12. MexayHapoaHas KOJUICKIUS HAay4dHBIX IMPOTOKOJOB IO Pa3IMYHBIM OTpacisM 3HaHHW# Springer
Protocols: http://www.springerprotocols.com/
13. MexnayHaponHas 0a3a CIpaBOYHBIX H3JaHUII 1O BceM orpacisiM 3HaHuid SpringerReference:
http://www.springer.com/references

14. ApxuB HayyHBIX XypHanoB «HamuoHaNbHBIN 5JIEKTPOHHO-UH(DOPMALMOHHBIA KOHIIOPIIYM)»
(HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTepHaJIbHO'TeXHI/I‘IECKOC o0ecneuyeHue
MaTepI/IaHBHO'TCXHI/ILIeCKOe obecneucHue JUCIHHUITIIMHBI BKIIFOYACT:

Tun u Ha3BaHMe ayIUTOPUN OcHarieHue J1abopaTopuu

JlexioHHast ay TUTOPUS MynbTrMeuiiHBIE CpeACTBA XPaHEHUs, IIepejaul U IpeCcTaB-
JIeHus1 “tHpopMaliu

AynuTopust Ui TPYIIOBBIX U UH]IU- MynbTrMeuiiHBIE CpeACTBA XPaHEHUSs, IIepejaul U MpeCcTaB-

BUYaJIbHBIX KOHCYJIbTAIUN, TEKYIIETO | JICHUS HH(OpMaIiu

KOHTPOJISl U TPOMEKYTOUHOM aTTecTa-

102078

(aym. 205)

Jlaboparopust Mmetamiorpapuu Mertannorpaduueckue mukpockonsl Heopor, METAM 32M,
MHBEPTUPOBAHHbIE METAJUTYPrHUECKUE MUKPOCKOIIBI Meiji
Techno IM7200; xoMITbIOTepHBIC CUCTEMBI aHATTN3a H300paKe-
Huit SIAMS-600 u Thixomet; 1uHUSA TPOOONOATOTOBKU (PUPMBI
Buehler (Bkitouaromiast abpa3uBHbIi oTpe3HoM ctanok DELTA
ABRA SIMET, aBromaTtn4eckuii 3a1rpecCOBOYHBIN CTAaHOK
Simplimet 1000, nurdoBaTBHO-MOTUPOBATBEHYO MAITHMHY
PHOENIX 4000, nuHelHbI TpeU3uOHHBIA OTPE3HON CTaHOK
IZOMET 4000).

PenTrenoBckas naboparopus Pentrenosckue ycranosku "JIPOH-2", "/IPOH-3M"

JlaGopaTopus 3J1eKTpOHHON MHUKPO- 1 Onexrponnsie Mukpockonsl YMBI120KA

CKOIUH 2 PactpoBblii a5ekTpoHHbIN Mukpockon JEOL JSM 6490-LV



https://dlib.eastview.com/
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Tun u Ha3BaHUE ayJUTOPUU

OcHarnieHue J1abopaTopuu

Jlureiinas nmabopaTopus

1. [InaBunbHBIE TEYH.

2. Tepmuyeckue neyu.

3. JJaboparopusi KOHTpOJISE KauecTBa OPMOBOYHON CMECH.
4. Tepaomep.

5. ITpuGopkI 1715 KCTIBITAHKS 00Pa3IOB HA H3HOCOCTOUKOCTb.
6. Muxkpockor.

Aynutopuu Juis CaMOCTOSITENILHOM pa-
OOTBI: KOMITBIOTEPHBIC KIIACCHI; YH-
TaJbHBIE 3aJI6I OUOINOTEKH

[TepconanbHbIe KOMITBIOTEPHI ¢ TakeToM MS Office, Berxogom
B VIHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
00pa30BaTeNbHYIO Cpely YHHBEPCUTETA




