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1. Henu, 3a1a4u ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4eHHs M0 IUCHUILITHHE

Ilenvro OUCUMIUTUHBL ABIAETCS MPHOOPETEHHE CTYIEHTAMH 3HAHUM O CBOWCTBAX IJUTEHHBIX
CILJIABOB, TEOPETHYECKUX OCHOBAX MX KPUCTAJUIM3AIMU U IUIABJICHUSA, @ TAKKE MPAKTUYECKUX
HaBBIKOB  TI0  OMPENEICHUI0  TEXHOJOTHYECKMX  (JIMTEHHBIX)  CBOWCTB,  Hamboisee
pacnpoOCTPaHEHHBIX JUTEUHBIX CIIABOB JUJISI U3rOTOBJIEHUS FOBEJIIMPHBIX U3JICIIHIA.
3aodauu niperoaBaHus JUCIUILUIMHBIL:

- DopMUpOBaHKUE MPEACTABICHUS O TEOPUU 3aTBEPACBAHUS U KPUCTAJUIM3ALMHU
JINTEUHBIX CIUIABOB, UCIIOJIB3YEMBIX VISl TPOU3BOJICTBA FOBEIUPHBIX U3IETINN;

- MOJTyYeHUE TMPAKTHUYECKOW TOJTOTOBKHM B 0O0JaCTH MapKUPOBKH, OIPEIACICHHS
JINTEVHBIX CBOMCTB CILIABOB, UCIIOJIb3YEMBIX JJISl IPOU3BOJICTBA FOBEJIUPHBIX U3IEINN

- M3YYCHHE CYIIECTBYIOIIUX MPOO ISt MPOBEPKHU HA JIA0OPATOPHOM O0OPYIOBAHUU
JINTEUHBIX CBOMCTB B FOBEJIMPHBIX OTJIMBKAX.

Ili1anupyembie pe3yabTaThl 00y4eHUsA

3HATh:

-TEOPETUYCCKUE OCHOBBI (hOPMHUPOBAHMS (HU3HUKO-XMMHYECKUX M MEXaHUYECKUX CBOWCTB IpHU
KPHUCTAJUIM3aLMH JIUTERHBIX CIUIABOB;

-BUJbI TEXHOJOTHYECKUX Mpo0 I HccaeAoBaHUS (DU3NKO-XUMUYECKUX, TEXHOJOTHUYECKHUX
CBOWCTB JIMTEMHBIX CIUJIABOB JJII U3TOTOBJICHUS FOBEJIUPHBIX U3/IEIINIA;

-OCHOBHBIE THUIIbI JTUTEHHBIX CIIJIABOB U UX MapKHUPOBKH.

-0COOCHHOCTH Ha3HAUEHUS CJICIYIONINX TEXHOJIOTHYECKUX (PAaKTOPOB U MApaMeTPOB MPH JIUTHE
FOBEJIMPHBIX U3/ICTTUN:

-TeMIIepaTyphl 3IMBKH PA3IUYHBIX METAJUIOB M CIUTABOB B 3aBUCHMOCTH OT KOH(HUTYpaluu
OTJIUBKH, TEMIEPaTyphl JUTEHHOW (QOpMBbI, BBIOPAHHOTO JIMTEHHOTO CIJIaBa W €ro
TEXHOJIOTUYECKUX CBOIMCTB, MaTepHaia JUTEHHOH (OPMBI.

yMeTb:

-CTPOUTH KPUBBIE OXJIAXKAEHHUS CIUIABOB IO JUAarpaMMaM COCTOSIHUS,

-OMpeeNATh M0 TEXHOJIOTUYECKUM TpodaM (PU3NKO-XUMUYECKUE, TEXHOJOTUYECKHE CBOWCTBA
JINTEWHBIX CIUIABOB ISl U3TOTOBJICHUS FOBEJIMPHBIX U3AEIHI;

-pacupoBLIBATh MAPKU PA3NTMYHBIX THIIOB JIUTEHHBIX CIIABOB

- TomoOpaTh CIUIaB MO  KOHKPETHBINA TEXHOJOTUYECKUM TMPOIECC MW HA3HAYUTH
TEXHOJIOTUYECKHE IMapaMeTphbl IJs ToNyueHus Oe3AeeKTHOW OTIMBKH, CBOWCTBAa KOTOPOW
YIOBJIETBOPSIOT TPEOOBAHUSAM TEXHUYECKOTO 3a/TaHHUS.

BJIaJETh:

-HaBBIKAMH 110 WM3TOTOBJICHUS JIMTEHHBIX MPOO U OMPEIEICHUI0 TEXHOJOTUYECKHX CBOMNCTB
CILJIABOB, B XOJI€ MPOBEICHUS IKCIIEPUMEHTAIBHBIX UCCIEA0BAHUMN.

- HaBbIKaMU U YMCHHUAMH BBI60pa CIIaBa IIpU HNPOCKTHPOBAHUKU TCXHOJIOTHMYCCKOI'O IMponeccca
IMOJIYUCHU IOBCIIMPHBIX OTJIMBOK.

OOydeHue 1O AUCHUIUIMHE «JIUTEWHBIC CIUIaBBI IS FOBEJIMPHBIX U3JCIUI
HaIpaBJIeHO Ha (POPMUPOBAHKE Y 00YUAIOITUXCS CIACAYIONIUX KOMITETCHITUH:

Koa m HamMeHOBaHHEe KOMIETEHIMH HH}IHK&TOPLI HOCTHKCHHUA KOMIICTCHIIUHN

[1K-4 CriocobeH k pa3zpaboTke UIIK 4.1. IlpumeHsieT 3HaHUsI OCHOBHBIX
TEXHOJIOTHYECKHX MPOIIECCOB MPOU3BOJCTBA | METOAOB Pa3pabOTKU TEXHOIOTUIECKUX
XYJ105K€CTBEHHO-TIPOMBIIIJIEHHBIX OOBEKTOB | MPOIIECCOB MPOU3BOJICTBA XYy A0KECTBEHHO-
MPOMBIINIJICHHBIX O6’bCKTOB;

NIIK 4.2. BnageeT HaBbIKaMU 10 pa3paboTKe




TEXHOJIOTHUYCCKHUX ITPOLICCCOB ITPONU3BOACTBA
XYH0XCCTBCHHO-ITPOMBINIJICHHBIX 00BEKTOB.

2. MecTO TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlncrunianHa OTHOCHUTCH 4acTH, dbopmupyemoit y4aCTHUKaMHU
oOpa3oBaTeabHbIX OTHOIIEeHUH 010Ka b1 «lucuumimunasl (MOIyIN)».
Juctumnnuna «JIluTeiHple CruiaBbl s FOBETUPHBIX U3AETUI B3aUMOCBSI3aHa JIOTHUECKH U
COJIEPKATEIHHO-METOAMYECKHU CO CIAEAYIONIMMU JUCIUIUIMHAMH | pakTrukamu OOIT:
— MarepuanoBeaeHue u TepMuueckas oopaboTka,
—  XuMus;
— TexHonoruu Npou3BOACTBA Xy A0KECTBEHHO-TTPOMBIIIUICHHBIX 00BEKTOB;
— TlpoekTHas neITeIbHOCTS;
— YueOHas NpakTUKA.

3. CTpyKTypa U coaep:KaHue TUCHHUIINHBI

OO61mas TpyA0eMKOCTh AUCHIHUIUIHHBI COCTABISET 8 3aUeTHBIX eIUHUIL, 288 akaJeMUYECKIX YacOB
(u3 Hux 144 — camocTosiTeNbHAs padoTa CTYICHTOB).

3.1 Buabl yueOHoii paGoThbl U TPYA0EMKOCTH
(o hopmam oOyudeHus)

3.1.1.0ynas popma oOydeHus

Ne But yueHoii paGoThI KoaunuecTBo CeMecTpbl
n/n 4acoB 3 4
1 AyIMTOpHBbIE 3aHATHS 144 72 72
B ToMm umncrne:
1.1 | Jlekuuu 72 36 36
1.2 | CemuHapcKue/IpakKTHUECKHUE 3aHATHS 36 18 18
1.3 | JlabopatopHbIe 3aHATH 36 18 18
2 CamocTosiTeIbHAs padoTa 144 72 72
B Tom uncrne:
2.1 [ToaroToBKa K MPAaKTUYECKUM 3aHSATHSIM 36 36
2.2 [ToaroToBka K 1a00paTopHbIM paboTam 36 36
3 IIpome:xyTOoUHAasi aTTeCTAIUS
3auvet/nud.3aueT/7K3aMeH 3a4yer JK3aMeH
Hroro 288 144 144

3.2 TemaTu4yeckni mJiaH U3yYeHUs IUCIHUININHBI
(mo popmam oOyueHus)
TeMaTudeckuil riaH U3y4eHUs AUCHUILIMHBI IPEJCTaBICH B IpuiIokeHur Ne 1 K JaHHOM
paboueii mporpamMmme JUCHUTUINH.




3.3 Coaepxkanue TUCUMILTAHBI

Pasnen 1. BBenenne.
Tema 1. lenu w 3amaun AWCHMITIMHBL. MECTO W pOJIb JAMCHUIUIMHBI B OOMICH CTPYKType
MMOATOTOBKHU CIIELIMAIMCTOB, CBSI3b C APYTUMU JUCHUIIMHAMU. OCHOBHBIE TOHATHUS JUCUUILINHBI
«JInTelHble CIUIaBbl JJIA IOBEJIIMPHBIX U3Jenui». JIUTEHHbIE CIIaBbl, KAK KOHCTPYKLMOHHBIE
MaTrepuaibl B MAIIMHOCTPOCHUH.
Paznen 2. Teopusi niiaBjieHUs1 1 KPUCTALIM3ANMUN METAJJIOB M CILIABOB.
Tema 1. [Ipoueccs! maBiaeHUs ¥ KPUCTAIUIU3ALUU METAIIOB U CILIABOB.
Tema 2. CTpoeHue U CBOMCTBA KUAKOTO METaJLIA.
Tema 3. [lonsaTuss kpuctaimuzauuu W 3arBepaeBanus. DopMupoBaHUE JHMTOM CTPYKTYpPhI
OTIUBKH U (DPU3MKO-MEXaHUYECKHX CBOMCTB cruiaBa. CriocoObl yIpaBlICHUs KPUCTALTHYECKON
CTPYKTYpPOU OTJIMBKH.
Pazpgea. 3. JIurelinblie cBOMCTBA CIIJIABOB.
Tema 1. O0mast XxapakTepUCTUKA JUTCHHBIX CIUIaBOB. JIuTeliHble cBolcTBA. TeXHOIOTHYECKHE
CBOICTBA B YCJIOBUSIX TAHHOW TEXHOJIOTUU JIUTHA.
Tema 2. XXuakoTexkydecTb METaUIOB M CIUIaBOB. I[IpoObl ayis omnpesaeneHus. 3HAYCHHUE 3TOTO
CBOMCTBA I IIPAKTUKM JIUTEHHOTO NPOM3BOACTBA. lIoHATHME O HyIEBOM >KMIKOTEKYYECTH.
Mexanu3m  octaHOBKM 1noToKa. DakTopbl, BIMAOIIME Ha KUAKOTEKy4decTb. CBs3b
KHUJIKOTEKYYECTH U JAUATrPAMMBI COCTOSIHVSI. 3HAUCHUS KHUIKOTEKYYECTH IO CIUPAILHON mpobe
JUIsL HEKOTOPBIX CIUIAaBOB. ['a30IOIJIONIEHME M Ta30BbIACICHHE B MeETaulaX M CIUIaBax.
Hcrtounnky mnomamaHus ra3oB B MeTaUl. BiMsHue ra3oB Ha CBOWCTBA CIUIABOB M KA4ye€CTBO
MOJIy4YaeMOM NPOAYKIHUU.
Tema 3. Mexanusm o00Opa3oBaHus Ta30BOW U Tra30yCaJ0YHOM MOPUCTOCTH. Mephl
NpEeAYNpEeXKACHUS MOMAJaHusd ra30B B METaUl W NPENOTBpPALICHUS BBIIEICHUA UX IpHU
3aTBEpAeBaHUU. MeTobl ONpeeeHNs Ta30HACHIIIEHHOCTH CIJIaBOB. JINKBAIIMOHHBIE CBOMCTBA
crutaBoB. Koadduiment pacrpeneneHuss U ero poib B JMKBAIMOHHBIX Tpoleccax. MexaHu3M
BO3HHUKHOBEHUS 30HAJBHOM (MPSAMOIN M 00paTHOI), AEHIAPUTHON U IPaBUTALIMOHHOM JIMKBALIUH.
Kpurepun onenku mnukBauuu. BinsHHe IHMKBaMM Ha CBOWMCTBA OTJIMBOK M MEPBI €€
NpEayIPEXKACHUSA.
Tema 4. OcHOBHBIC TOHATHS 00 ycaake. Ycaaka METaJIOB, CIUIABOB M OTJIMBOK. OObemMHas
ycaJika CIUIaBOB B >KMJKOM COCTOSIHWH, NPU 3aTBEPACBAHUHU U B TBEPJOM COCTOSHUHU. METObI
omnpejaeneHus O0BEMHOW yCalKH CIJIaBOB B JKMJIKOM COCTOSHUM M TPU 3aTBEP/CBAHUU.
Mexanu3m o0pa3oBaHMsl yCaI0YHBIX PAKOBUH M YCaJI0YHOW MOPUCTOCTH B OTJIMBKAX, UX CBSI3b C
JUarpaMMON COCTOSIHUSI M CKOPOCTBIO OXJIAKICHHUS.
Tema 5. JluneiiHas ycagka CIUIaBOB M OTJIMBOK. Metonsl ompenenenus. CBoOonHas U
3aTpylHeHHas ycazaka. [IpeaycagodyHoe pacumimpeHue CIUIaBOB M OTJIMBOK, €ro BIIMSHUE Ha
nuHENHY0 ycanky. [IpuunHbI, BBI3BIBAIOIIME MPETyCaJOYHOE pACHIMpPEHHE. YUeT JUHEHHOM
YCaJIKu TIPU U3TOTOBJICHUHU W MPOEKTUPOBAHUUM MOJEIIBHO-CTEPKHEBOW OCHACTKHU. Y CaJlOYHbIE
HAMpPsDKEHUS B OTIMBKAaX. MexaHW4eckue, TepMuueckue 1 (a3oBble HanpsikeHus. BHyTpeHHUe
HaIPSKEHUSI.
Tema 6. BpemeHHble W OCTaTOYHBIC HampspKeHHWs. MexaHusMm (OPMHUPOBAHUS OCTATOYHBIX
HaIpsHKEHUH, (PaKTOPBI, BIUSIONINE HA UX BEIMYUHY H MEPOIPHUATHS IO UX CHIKEHUI0. MeTOIbI
OMpeNeeHUs] CKIOHHOCTH CIUIaBOB K OCTAaTOYHBIM HamnpsokeHUsM. CHSTHE OCTaTOYHBIX
HarnpspDKeHud. PenakcanonHas CTOWKOCTh U CTaOMIIH3aIlns Pa3MepOB OTJIMBOK.
Tema 7. lopsume TpelmMHBI B OTJIMBKAax. [OpAYEIOMKOCTh CIUIABOB KakK CIEACTBUE
MEXaHWYECKUX HaIpPSIKEHUM, HU3KUX MEXAHWYECKUX CBOMCTB B HHTEpBAJE TEMIIEpaTyp
KPUCTAITN3AIMU U HEOJHOPOIHOCTH CBOMCTB OTIMBKM (OKanmu3anuu aedopmarmii). OreHka
rOpsYEIOMKOCTH CIUIABOB, CKIIOHHOCTH OTJIMBOK K TOPSTYMM TPEIIMHAM.
Tema 8. XomonmHele TpeUIMHbI, BHEUIHHE MpH3HAKW. [IpuumHBl 00pa3oBaHHsS U OIICHKA
CKJIOHHOCTH CIIABOB U OTJIMBOK K XOJIOJHBIM TPEIIMHAM.
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Paznen 4. IlpuHnunsl pa3pa0oTKM JUTEHHBIX CIVIABOB M METOAbl ONTHMHU3ALUM HX
XHMHY€ECKOr0 COCTaBa.

Tema 1. OcHOBHbIE TOHSTHS, CBSI3aHHbIE C XHWMHYECKHM COCTAaBOM CILJIaBOB: 0a30BBIN
KOMIIOHEHT, JICTUPYIOIIME »3JIEMEHThI, MNpUMecH MoAU(UKATOpPHl U T.J. MeToabl OIEHKHU
B3aUMOJICHCTBHS 3JIEMEHTOB C 0a30BBIM KOMIOHEHTOM. OCHOBHBIE THUIIBI B3aWMOJICHCTBHS
KOMIIOHEHTOB W THUIIBI OJIOKOB JUarpaMM COCTOSIHHMSI JIMTEHHBIX CIUIaBOB. Baxkueiimue
XapaKTepUCTUKU JuarpaMMbl COCTOSIHMS, OIpEAeNsolue CcBOWcTBa ciuiaBoB. OOmue
3aKOHOMEPHOCTH BJIMSIHUS 3JIEMEHTOB HA MEXaHUYECKHUE CBOMCTBA CIUIaBOB. OCHOBHBIE METO/bI
YOPOYHEHUs JINTEHHBIX CILIaBOB (PAacTBOPHOE, AJJAUTUBHOE, KAapKacCHOE U JUCIIEPCHOHHOE).
[TpuHuMnBl BpIOOpa JIETUPYIOLIETO KOMILUIEKCAa CIUIABOB. DKOHOMHYECKAs XapaKTepUCTHKA
JETUPYIOIIUX  BJIEMEHTOB. MeToapl ONTUMHU3ALUM  XMMHMYECKOIO COCTaBa  CILIaBOB,
ucnoiib3osanue OBM i1t S TUX HEeNen.

Pazgen 5. O0masi xapakrepucTuka, (popMUpPOBaHHE JIMTOH CTPYKTYPbl M OCOOEHHOCTH
JINTEHHBIX CBOICTB KeJIe30yIJIePOANCThIX CIVIABOB.

Tema 1. Cranu: YIJIEPOAUCTBHIE, HU3KOJIETUPOBAHHBIE, CpEJIHEIETUPOBAHHBIE,
BBICOKOJIETHPOBAHHBIE, CTalM CO CHEUUaJIbHBIMM CBOMCTBaMU. MapkupoBka crajiei,
MEXaHHYECKHEe CBOMCTBA, OKCIUTyaTallMOHHbIE CBoWcTBa ctaneil. OO0jacTe NpUMEHEHHUs.
OcoGenHocty (hOPMUPOBAHUSI TUTOU CTPYKTYPbI U OCOOEHHOCTH JINTEHHBIX CBOMCTB YYTYHOB.
Paznen 6. O0masi xapakrepucTuka, popMupoBaHHe JUTON CTPYKTYPbI H OCOOEHHOCTH
JINTEHHBIX CBOMCTB CIUIABOB IIBETHBIX METAJLJIOB.

Tema 1. O0mas xapakTepUCTHKA aTFOMUHHUEBBIX, MATHUEBBIX, MEHBIX, IMHKOBBIX, TUTAHOBBIX
1 HUKEJEBBIX JIMTEHHBIX CIJIAaBOB, UX MapKUPOBKA, 00J1aCTh IPUMEHEHHUS.

Tema 2. OcobenHoctu GOPMUPOBAHUS TUTON CTPYKTYPHI M TEXHOJIOTUYECKUX CBOWCTB I[BETHBIX
JINTEUHBIX CILIABOB.

Paznen 7. O6masi xapakTepucTuka, (pOpMHpPOBaHHE JUTOH CTPYKTYPbl M 0COOEHHOCTH
JINTEHHBIX CBOMCTB CIUIABOB APATrOLEHHbIX METAJJIOB.

Tema 1. OOG11ast xapakTepUCTUKA 30JI0THIX, CEPEOPSHBIX, TUIATHHOBBIX, MMAJUTATUEBbIX, JIUTEHHBIX
CIUIaBOB, UX MapKUPOBKa, 00J1aCTh MPUMEHEHUSI.

Tema 2. OcoOeHHOCTH (OPMHPOBAHUS JHMTOM CTPYKTyphl M TEXHOJIOIMYECKHX CBOMCTB
JParolieHHbIX JIUTEHHBIX CIUIaBOB.

Tema 3. ®unurpanb, CKaHb, CyCaJIbHOE 30JI0TO WU Jpyrd€ TEXHUKU MU MaTepuanbl s
W3TOTOBJICHUS! FOBEIMPHBIX U3JEIINH.

Tema 4. CienManbHbIe IPUIIOUN JJIs1 CEPEOPSIHBIX U 30JI0THIX FOBEIUPHBIX U3IEITHIA.

3.4 TemaTnka ceMUHAPCKUX/MIPAKTHYECKHUX U J1a00PATOPHBIX
3aHATHH

3.4.1.IlpakTUyecKkue 3aHATUS
3.4.1.1. Menusbie crutaBbl (OpOH3BI).
3.4.1.2. Mensble CIUTaBHI (J1aTyHH).
3.4.1.3. MenHble cruiaBbl IPUMEHEHUE B XYJ0KECTBEHHOM JIMTHE.
3.4.1.4. AnroMUHHEBBIE CIUTaBbI OTyYSHHE TEPBUYHOTO METAILIA.
3.4.1.5. AnroMruHHEBBIE CIUIaBBI (IPOCTHIE CUITYMUHBI)
3.4.1.6. AnroMUHHEBBIE CIUIABHI (CHIENUAIbHBIE CHITYMHHBI)
3.4.1.7. AnroMnuHHEBBIE CIUTaBbL. [IpMeHeHNe B Xy0)KECTBEHHOM JINThE
3.4.1.8. Yepnsbie cruraBbl. OOIIHUE MOTOKEHHS U KIIACCH(HUKAIIAS.
3.4.1.9. YepHrle crutaBbl. YTIEPOIUCTas CTANb.
3.4.1.10. Yepnsie criaBsl. Hu3konernpoBaHHBIC CTATIH.
3.4.1.11. Yepnsre cimassl. CpegHEIETHPOBAHHBIC CTATIH.
3.4.1.12. YepHhblie cruiaBbl. BEICOKOJIETHPOBAHHBIC CTAJIH.
3.4.1.13. Yepmnsie cruiasl. CrenuanbHbie CTaad (HepKaBeromas CTallb, )KapoIpOYHasi, CO CIECHATbHBIMU
CBOWCTBaMH) CTajIH.
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3.4.1.14. lparonieHHble CIUIaBbl. Bujibl 1 OCHOBHBIE CIUIABHI.

3.4.1.15. JIparotnieHHbIE CIDIaBBI. 30JI0THIC CILIABHI

3.4.1.16. Iparonennsle cruiasl. CepeOpsiHbIE CIIIaBbI

3.4.1.17. IparouieHHbIe cru1aBbl. [[1aTHHOBEIE CIUIABEI

3.4.1.18. Iparouennsie crutaBbl. [lanmanueBsie CIiaBsl

3.4.1.19. CycanpHOE 30J10TO

3.4.1.20. ®unurpans.

3.4.1.21. TIpou3BOJCTBO IOBEIUPHBIX CILIABOB M TEXHOJIOTHH MOTYYCHUS! FOBEIUPHBIX U3/ICIHI.
3.4.1.22. HukeineBble CIIAaBBI

3.4.1.23. HukerneBbie CIijIaBbl. Menbxuop

3.4.1.24. Huxenesble cruiaBbl. Huzenb0upT

3.4.1.25. MaruueBble CIUIABEI.

3.4.1.26. HukeneBsle CILIAaBEL.

3.4.1.27. 1IuHKOBBIE CILIABBL

3.4.1.28. llunkosele cruassl. [Ipumenenne B TXOM

3.4.1.29. TuraHOBBIE CILIABEL

3.4.1.30. IoObrua mparorieHHBIX METAIIOB: 30JI0TO, cepedpo, IIaTuHa, MaIIaIui.
3.4.1.31. Tlpunon u crenmanbHbIe crutaBbl st TXOM

3.4.2.JlabopaTopHbIe 3aHATHUS

3.4.2.1. JTaboparopnas padota Nel. OnpenesieHne KUIKOTEKYYECTH JIMTCHHBIX CIUIABOB.
3.4.2.2. JlaGopatopHass pabora No2. HccnemoBaHue IMHEHHOW YCaakd OTIMBKA W3
AIFOMUHUEBBIX CIUIABOB.

3.4.2.3. JTabopartopHas pabora Ne3. Onpe/eneHne 0CTaTOYHbIX HAIPSDKEHUH B OTIIUBKE.
3.4.2.4. JlabopaTtopHas padota Ned. OnpeneneHrne CKJIOHHOCTH CIUIaBa K TOPSYUM TPEIIMHAM
Ha npoOe W M3ydeHHe METO/a PacCpeloTOYEHHs TEIJIOBOH aedopMainuu JUisl YCTpaHEHHS
TOPSIYUX TPEIIHH.

3.4.2.5. JTabopartopHas pabora NeS5. Onpe/ienieHre ra30HaCHIIIEHHOCTH JTUTEHHBIX CIUTABOB.
3.4.2.6. JlaGopaTopHas padora Ne6. M3yuenre MUKpOIITU(OB JIUTEHHBIX CIIABOB.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)
KypcoBoii npoekT He npeaycMOTpeH Y4eOHBIM IJIaHOM.

4, Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecneveHune
4.1 HopmaruBHblie 10kyMeHTbI 1 OCTbI

1.I'OCT 859-2014 Menb. Mapku.
2. TOCT 30649-99 CruiaBel Ha OCHOBE OJIATOPOJIHBIX METAIOB FOBEIUPHBIC.
Mapxku

4.2 OcHoOBHas JIUTEpPaTypa

1. [umnses, B. H. Kpucramiuzanus u nuTeiiHble CBOMCTBA CIIaBOB: yuyeOHoe nocodue /
B. H. llInmnses. — Ilepms: [THUITY, 2008. — 260 c. — ISBN 978-5-398-00022-1. — Tekcr :
AIIEKTPOHHBIH // JlaHb: 3JIEKTPOHHO-OHOIHOTeYHAS cucrema. — URL:
https://e.lanbook.com/book/160750

2. TpyxoB A.Il.,, EpmoB M.IO., JlechoB B.H. Jluteitnpie cruiaBel. MeTomudeckue
yKazaHus K 1abopatopHsiM padotam.-M.: MI'TY «MAMI».-2004.-32c.



https://e.lanbook.com/book/160750

4.3 JlonmoJIHUTEJbHAsI JIUTEpATypa

1.Mapyxosuy, E. U. JIuteitasie crimaBbl 1 TexHonoruu: MoHorpadwus / E. 1. Mapykosuu, M. U.
Kapnenko. — MuHck : benopycckas nayka, 2012. — 442 ¢. — ISBN 978-985-08-1499-9. —
Texct: anextponHHsIii // JIanb : anekTpoHHO-0MOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/905162.

4.4 DjaekTpoHHBbIEe 00pa3oBaTebHbIE PeCypPChl
B npouecce I/I3yq€HI/I$I JOUCLHUIIJIINHBI BO3MOYXXHO HpI/IMeHeHI/Ie JUCTAHIITUOHHBIX 06pa3OBaTeJIBHBIX
TexHoJioruii B cucreme LMS Mocmonurexa.
CcouIku:
1. https://online.mospolytech.ru/course/view.php?id=4737

2. https://online.mospolytech.ru/course/view.php?id=7828

45 JluuneH3uOHHOEe U CBOOOJHO PpacHpoCTpaHsieMOe NPOrpamMMHoOe
o0ecrieuenue

Ne | HammenoBanme | Pazpadorumnk I1O HocTynHocrs Ccblika Ha Enunblii peectp
(mpaBoob6Jiagaresib) | (IMIEH3HOHHOE, POCCHIICKUX MPOrpaMMm st
cB00OIHO 9BM u B/l (npn Haan4uumn)
pacnpocTpaHsieMoe)
1 [Astra Linux | OO0 "PYCBUTEX- | Jluuensnonnoe https://reestr.digital.gov.ru/reestr
Common Edition [ ACTPA" /305783/?sphrase id=954036
2 | MoiiO¢uc OO0 "HOBBIE JluueH3noHHOE https://reestr.digital.gov.ru/reestr
OBJIAYHBIE /301558/?sphrase_id=943375
TEXHOJIOT' "

4.6 CoBpemMeHHbIE npogdeccuoHaNbHbIEC 0a3bl JAHHBIX "

I/IH(I)OpMa]_[l/IOHHI)Ie CIIPAaBOYHBIC CUCTEMBI
Hepeqenb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHLIX NJIA OCBOCHUSA NUCHUIIJIUHDBI:

HanmenoBanue Ccbuika Ha pecypce JlocTynHOCTh

HNupopmManMoOHHO-CIIPABOYHbIE CHCTEMBI

JoctymnHa B ceTu
Stack Overflow https://stackoverflow.com/ | UuTepHer 6e3

OrpaHUYECHUN

Nudopmannonnsie pecypesl Cetn

KoncymsrantlLmoc http://consultant.ru JlocTymHO
[Topran ®enepanbHbIX
LocyAapeTRenb http://www.fgosvo.ru JocTymHO

OGpﬁSOB&TGHLHBIX CTaHAapTOB
BBICITIIETO 00pa30BaHUs



https://e.lanbook.com/book/905162
https://online.mospolytech.ru/course/view.php?id=4737
https://online.mospolytech.ru/course/view.php?id=7828
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036%20%20%20
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036%20%20%20
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI

Jlanp https://e.lanbook.com/ JocTymHa B ceTH
WNuTtepuer 6e3
OrpaHUYECHUMN

IPR Books https://www.iprbookshop.ru/ | Joctynna B cetu
HNHuTtepHer 6e3
OrpaHUYECHUN

IpodeccnonanbHbie 0a3bl JAHHBIX

baza nanHbIx HayqIHOU http://www.elibrary.ru JoctymnHo

AJICKTPOHHON OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JoctynHo
MoJIMTeMaTHIecKas pedepaTUBHO-
oubnmorpaduyeckas u
HaYKOMETPHUYCCKAasA
(bubmmomeTpuyeckas) 6a3a qTaHHBIX

HNutepHeT pecypcesl:
1.https://www.youtube.com/watch?v=e609h2ce8Ac Kpucramiusarus METaLIOB.

5. MarepuanbHO-TeXHHYECKOe o0ecreyeHne

Jlexumu mpoBoAsSTCA B ayAUTOPHsIX Kadenpsl u o0uiero ¢poHa, OCHAMEHHBIX MYJIbTUMEIUHHBIM
IIPOEKTOPOM JJIsl TOKa3a BUACO(UIBLMOB, CIai10B, IPE3eHTaLUH.
Jlnia mpoBefeHus J1abopaTOPHBIX paboT mcmoib3yeTcs Jaboparopus mporeccoB nuths H106 u
aB2110.
OcHoBHOE 000pyIOBaHUE:

1. BricokouactoTHas maBuibHas neub UCT

2. TInaBunpHasd neus it Al- cruiaBos

3. berynsl (cmecuTenu GOpMOBOUHON CMECH)

4. OcHacTKa I IpoBeAcHUS JTabopaTopHBIX paboT Nel-Ne6.

6. MeToauveckue peKOMeHAAUU

6.1 MeToauueckue peKOMEeHIAUMH U1 PenoiaBaTeJisi o
OpraHu3anuu 00y4eHust

ITpu n3ydyeHnu TeopeTudeckoro Marepuana 0oco0oe BHUMaHUuE He00X0JUMO O0paTUTh Ha
B3aUMOCBSI3b MEXAY JHTCHHBIMH CBOWCTBAMH METAIJIOB W CIUIABOB, W UX IIOJIOKCHUH Ha
aunarpaMme COCTOsIHHWA KOHKPETHOT'O  CIIJIaBa. HpI/I IMPOBCACHNU JICKIII/Iﬁ H€O6XO£[I/IMO
UCIIOJIb30BATh COBPEMEHHBIE MPOTPAMMBI 110 MOJCTUPOBAHUIO JHMTEHHBIX IPOIECCOB IS
HArJIITHOCTA W OOJICTYEHWS TOHUMAaHUS MPOTEKaHHWs MHOTO(GAKTOPHOTO  Iporiiecca
KPHCTAJUTN3AI[MH METAIUIOB H CILIABOB.
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https://e.lanbook.com/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/
https://www.youtube.com/watch?v=e6O9h2ce8Ac

[Tpu mpoBeneHUU Ta0OPATOPHBIX M MPAKTUYECKUX pabOT IJIaBHOE BHUMAHHE CIEIYET
YAETATh IMPAKTUYECKUM HAaBbIKAM II0 H3TOTOBJICHHIO JIMTEHHBIX MNpoO Uil OnpeneneHHs
TEXHOJIOTMYECKUX CBOMCTB CIUIABOB.

6.2 MeTtoauyeckue yKazaHus JAJsi 00y4al0UIMXCH 10 0CBOEHHUIO
AUCHUTLTHHBI

CamocrosarenbHass paboTa CTYAEHTOB JOJDKHA OOECHEeUUTh BbIPAOOTKY HABBIKOB
CaMOCTOSITEJIbHO TBOPYECKOI'O MOJAXO0JAa K PELIECHUIO 3a]ady, HAIpPaBJICHHBIX Ha 3aKpeIICHUE
3HAHUH, TIOJYYEHHBIX IIPU ay IUTOPHBIX 3aHATHUAX.

3amaun caMOCTOSTENbHON pabOTHI CTYICHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSTENILHON yueOHOU paboThI;

- OCBOCHHE COJIEP>KAHUS JUCLIUILINHBL,

- yri1yOJieHHe CoJIepyKaHHus U OCO3HAHNE OCHOBHBIX MOHATHH JUCLUIUINHBL

- UCTOJIb30BaHUE MaTepuasia, COOPaHHOTO W TOJyYEHHOTO B XOJE CaMOCTOSTEIBHBIX
3aHATUH U1 3P PEKTUBHOMN MOATOTOBKH K 3a4eTy.

Busl BHEayAUTOPHON CAaMOCTOSITENTLHON pabOTHI:

- CaMOCTOSTEIbHOE U3yUYEHUE OTIENBbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHSM;

- IOJIFOTOBKA K JJa0OpaTOpHBIM padoTaMm;

-IIO/IFOTOBKA K NMPAKTHYECKUM paboTam

- IOJITOTOBKA K KOHTPOJIbHBIM paboTaMm.

Jis  BeIONMHEHHMA JIO00TO BUAA CAaMOCTOATENBHOM pPAabOTBI HEOOXOAWMO MPOHTH
CJIEYIOIHE ATAIbIL:

- OIPEJIEJIEHNE LIEJIU CAMOCTOSITENIbHON padoThI;

- KOHKpEeTU3alus I03HaBaTEIILHOM 3a1a4u;

- CaMOOILIEHKAa TOTOBHOCTH K CAMOCTOSITEJIbHOM padore;

- BEIOOp a/IeKBaTHOTO crioco0a eHCTBHSL, BEAYIIEro K PELICHUIO 3aauy;

- IJJaHUPOBAaHUE paOOTHl (CAaMOCTOSTENILHOM MM C IOMOIIBIO IpEnoAaBaTesis) Hal
3aJlaHUEM;

- OCYIIECTBIIEHHE B IPOIECCE BBIMOTHEHUS CAMOCTOSTEIBHON pabOThl CaMOKOHTPOJIS
(MpOMEXYyTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBITOJHEHUS PAOOTHI;

- pedekcus;

- Ipe3eHTanus paboThl.

Jjist 3TOTO MIPOTrpPaMMOii TPEYCMOTPEHO HANMMCAHHUE ABYX pedepaToB MO MPeI0KEHHBIM
TEMaM.

[ToaroroBka k 1a6OPATOPHBEIM pabOTaM, MOJATOTOBKA OTYETHI BBITOJIHEHHBIX PadOT U UX
3alUTa SBJISETCS OJHUM U3 OCHOBHBIX BU/IOB CAMOCTOSITENILHON pabOThI CTYACHTOB.

Bomnpockl, BBIHOCMMBbIE HA CAMOCTOATEILHYI0 padoTy

MopnenupoBaHue mporecca pocTa IeHIPUTHBIX Kpuctaunaeckux cTpykryp (I1K-4)

Maremarudeckasi MOJIeNTb Ipoliecca HarpasiieHHOH Kpuctayum3zarmu (11K-4)

JlerupoBanue u MoauUIpOBaHUe qparoleHHbIX crutaBos (ITK-4)

OcobenHocTy ornpeeneHus PU3UKO-MEXaHUIECKUX CBOMCTB APAroleHHBIX CIIJIABOB.

(TTK-4)

5. Koncrpykius nuTeiiHbIX npo0 Ui ONpeesIeHus TUTEHHBIX CBOMCTB IparoleHHbIX
MeTa/uioB u ciutaBoB (ITK-4)

6. OcoOeHHOCTH Ha3HAYEHUS CIIABOB JJISl H3TOTOBJICHHUS KPYITHOTa0apUTHBIX

foBenupHbIx uzaenuii (ITK-4)

7. He nparouieHHbIC CIUIaBbI JUTS JIUThs IoBeUpHbIX u3nenuit ([1K-4)
11
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8. OmpeneneHne 3CTETUICCKUX U OPTaHOJENTHYCCKIX CBOMCTB criiaBoB ([TK-4)

7. @DoH/1 O1IEHOYHBIX CPeJICTB

7.1 MeToabl KOHTPOJISI U OLIEHNBAHUS Pe3yJIbTATOB 00yUEeHUSA
OueHouHble  cpeAcTBAa I TEKYIIero  KOHTPOJS  yCHEeBaeMOCTH,

l'lpOMe)KyTO‘lHOf/i aTTeCTallii 110 UTOraM OCBOCHUA JUCHUIIJINHBI.

B npomnecce o0ydeHus, Uisl TEKYLEro KOHTPOJIS YCIEBAEMOCTH, HCIIOJIB3YIOTCS HOBas
cTo OaybHAs PEUTHHTOBas CUCTEMa, KOTOpas BKJIIOYAET B ce0s CIenyroIue OICHOYHBIC
cpezcTBa:

— UHMIMATHUBHOCTh CTYJCHTA Ha JIEKIMH, 3aKJIIOYAIOIIAsAcsi B OTBETE€ Ha IOCTaBJICHHBIE
BOIMpPOCHI, Iipu npoBeneHnu jekuuid (ot 0 go 2 O6ammos). Ilpu sToM manHbBIe OaIbI
YUUTBIBAIOTCSL CBEPX CTa OAJUIOB M HE YUUTHIBAIOTCS NMpH (HOPMUPOBAHMM MHTEPBAJIOB
MOJTy4eHHsI UTOTOBOH OlleHKHU B Tabiuuax Excel;

— KOPOTKHMI MHCBMEHHBIM ONPOC IO MPOWJICHHOMY MaTe€puajly B Hadalle CIEAYOUIErO
3ansaTus (ot 0 1o 2 6amioB);

— JIBe KOHTPOJbHbIE paboThl, cocTosAle U3 11 BOMpocoB, Mo 3aBepIICHUH ABYX pa3/ieiioB
muctuIInael (0T 0 10 22 6amioB);

— MOArOTOBKA K JJaOOpaTOpHbIM paboTaM U ux 3ammuTa (0T 0 10 6 6aioB)

— IpU HCIOJB30BAHUM OH-JAHH KypcoB (IAMCTAHLMOHHOIO OOpa30BaHMs) TEKyIIUH
KOHTPOJb M IPOMEXYTOYHAs aTTEeCTalMs OCBOEHHUS JUCIMIUIMHBI TPOBOAMUTCS C
HCIOJIb30BaHNEM TeCTHUpOBaHUs (0aHKa TECTOBBIX 3aJJaHUM).

ITpomerxyTouHasi aTTecTanys CTYJCHTOB M0 y4eOHOM AMCUUIUIMHE TPOBOJUTCS B COOTBETCTBUU
c mmaHoMm OOIl — 3aduer u »5k3aMeH. OK3aMeH MPOXOIUT B NHCbMeHHOM ¢opme. K
IIPOMEXYTOYHON aTTECTallMM CTYAEHT JOIYCKAeTCsl TOJIBKO IIPHU BBIIOJHEHUU M 3alUTE BCEX
MPEyCMOTPEHHBIX JIaOOPaTOPHBIX pabOT, BHINOJHEHUH BCEX 3aJaHUN IO MPAKTHUYECKUM
paboTaM, KpoMe TOro, CTyACHTY HeoOxonumo HaOpaTh He MeHee 40 OanoB MO PEeHTHHIOBOM
CUCTEME OLICHKH 3HaHUM.

7.2 1llkana u KpUTEPUH OLIEHUBAHUS Pe3yJILbTATOB 00yUYeHU s
[TokasarereM OIEHUBAaHUSA KOMITCTCHIIMA HA Pa3IUYHBIX dTanmax WX (OPMUPOBAHUS SIBIIICTCS
JOCTHKEHHE 00yJarOIIMMHUCS TIAHUPYEMBIX PE3YJIbTaTOB 00yUEHUS MO AUCIUILTHHE (MOIYIIIO)
Dopma npomexcymouHoll ammecmayuu: 3auem
[Tpumep GamIbHO-PEUTHHTOBOM CHCTEMBI MIpe/cTaBlIeH B (poHAEe OIEHOYHBIX cpeacTB. Ilepexon
OT OaJyIOB peHTHHTra K TPaJWIMOHHBIM OIICHKAM ITPOW3BOJHUTCS C TIOMOIIBIO CIICAYFOIICH
IKaibl: 3auTeHo — Oonee 0,55 OT MakcUMalbHON CyMMBI 0aioB, He 3auTeHo — MeHee 0,55 ot
MaKCUMaJbHOW CYMMBI OQJIIOB.

HlIxana ouyenuganusn Onucanue

BrimonHeHsl Bce BUABI y4eOHOH paboThI,
NIPEeyCMOTpPEHHbIE pabodel mporpaMMol H
3auTeHo oOyyaroreics Halpai o OaJTHHO-
peiitunrosoi  cucrteme  OGomee  55% ot
MaKCUMAaJbHON CyMMBI 0aJlsIOB
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He 3auteno

He BbimomHeHs! Bce BHIBI y4eOHOU paboOTHI,
MpeAyCMOTPEHHBIE  paboueil mporpamMMond U
oOyyaroreincs Habpan o 0aJpHO-
pedTuHroBoi  cucreMe  wmeHee  55% ot
MAaKCUMAaJIbHOU CYMMBI

0aJIoB.
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(DOlel npomeofcymouuoﬁ ammecmauuu’ IK3aMeH

IIK-4 Cnoco0en k pa3padoTkKe TeXHOJOTHYeCKHX MPOLECCOB MPOU3BO/ICTBA XY/10:KeCTBEHHO-TIPOMBIIILJIEHHBIX 00beKTOB

Kpurepun oueHuBanus

IMoka3areanb

HEY/10BJIETBOPUTEIbHO YAOBJIETBOPHUTEJIbHO Xopouio OTJIMYHO
3HATh: OOyuarommiics Habpain | Obyuaromuiics HaOpan ot 55 | OOyuaromuiicss Habpan ot 70 mo | OOyuatomuiicss Habpan Oosee
-T€OPETUUYECKUE MeHee 55 OammoB 1o | 1o 69 OamioB mo OamnpHO- | 84  OamnoB mo  OamibHO- | 85 OamioB  mo  GamibHO-
OCHOBBI 0aJIbHO-PEUTUHTOBOM PEUTHHTOBOM CHCTEME | pEUTHHIOBOM CHCTEME OLEHKH | PEUTUHTOBOM cucreme
dbopMupoBaHUs CUCTEME OLEHKH 3HAaHMW W | OLICHKHU 3HaHUI U | 3HAaHUH u JEMOHCTPHUPYET | OLIEHKU 3HAHUHN u
(UBUKO-XUMHUYECKUX H | IEMOHCTPUPYET MOJIHOE | IEMOHCTPUPYET HETOJIHOE | YaCTUYHOE CoJIepXKaHue | IEMOHCTPUPYET JIOCTATOYHO
MEXaHUYECKUX CBOWCTB | OTCYTCTBHE CIENYIOIINX | COAEpKAHUE CIEAYIOIINX | CAEAYIOIINX 3HAHHE: 10 | MOJIHOE coJiepXaHue
NPy KPUCTALIM3AIMY | 3HAHUM: MO TEOPETUYECKHUM | 3HAHWI: MO TEOPETUYECKUM | TEOPETUUECKUM OCHOBaM | CICAYIOIIMX  3HAaHUE:  TIO0
JIUTENHBIX CIIJIABOB; OCHOBaM dbopMUpOBaHUs | OCHOBAM dbopmupoBanus | opMUpOBaHUS (u3HKO- | TEOPETUUECKUM OCHOBam
-BUJIBI (UBHKO-XUMHUECKHX U | (PM3UKO-XUMHYECKHIX U | XUMHYECKHX W MEXaHWYECKUX | GOpMUPOBAHUS ¢dusuKo-
TEXHOJOTHYECKHX MPO0 | MEXaHUYECKUX CBOMCTB MPU | MEXaHMYECKUX CBOWCTB TPHU | CBOMCTB MpH KPUCTAJUIM3AIMH | XUMUYECKUX U MEXaHUYECKUX
JUTSt WCCJICOBAHUS | KPUCTAJUTM3ALUNA JUTEHHBIX | KPUCTAJUIM3AUA  JIMTEUHBIX | JIMTEHHBIX CIUIABOB; CBOMCTB IPHU KPUCTAJUTU3AIUN
(bU3UKO-XMMHYECKUX, | CILJIaBOB; CILJIaBOB; -Ilo BuagamM TEXHOJOTMYECKUX | JINTEWHBIX CILIABOB;
TEXHOJIOTHYECKUX -Ilo BujaM | -Ilo BuaM TEXHOJIOTHYECKUX | TIPoO it uccienoBanus ¢pusuko- | -Ilo BUgaM TEXHOIOTHYECKHX
CBOICTB JUTEHHBIX | TEXHOJOTUYECKUX MPoO HJs | mpod AN HUCCIENOBaHMS | XMMUYECKUX, TEXHOJOTHYECKUX | Mpo0  Juis  HCCIeAO0BaHUs
CIUIaBOB JUTSL | UCCTIEOBaHUS ¢Gu3HKO- | (PU3HKO-XMMHYCCKHX, CBOWMCTB JINTEHHBIX CIUIABOB IS | (PH3UKO-XUMHUYECKUX,
M3TOTOBIICHUS XUMUYECKHUX, TEXHOJIOTUYECKUX  CBOWCTB | U3TOTOBIICHUS IOBEJIMPHBIX | TEXHOJOTUYECKUX  CBOMCTB
FOBEJIMPHBIX U3JICNINIA; | TEXHOJOTMYECKUX CBOMCTB | IUTEHHBIX  CIUIABOB  JUIS | U3ICIUM; JIUTEMHBIX  CIJIABOB A
-OCHOBHBbIE TUIBI | JUTEHHBIX  CIUIABOB  JUJISl | U3TOTOBJIIEHUS  IOBEJNMPHBIX | [l0 OCHOBHBIM THIIAM JMTEHHBIX | U3TOTOBICHUS  FOBEJIHMPHBIX
JUTEHHBIX CIJIABOB U | U3TOTOBJICHUS FOBEIUPHBIX | U3/CIIUIA; CIUTABOB M X MapKUPOBKH. 1763 (17178
UX MapKUPOBKH. W3JIeNU; ITo OCHOBHBIM tunam | O0yuatomuiics Habpan ot 70 mo | Ilo OCHOBHBIM TUTIAM
-0COOCHHOCTH [To  OCHOBHBIM  THUNIAM | JINTEHHBIX CIUIABOB ©W WX | 84  OaymioB 1m0  OaJUTbHO- | JUTEHHBIX CIUIABOB W HX
Ha3Ha4YCHUS JUTEHHBIX CIUIABOB M HX | MAPKUPOBKH. PEUTUHIOBOM CHUCTEME OLEHKH | MAPKUPOBKH.
CJIeIYIOIIUX MapKHUPOBKH. OOyuaromumiicss HaOpan oT 55 | 3HaHUi u neMmoHcTpupyeT | OOydaromuiicss Habpan Oosee
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TEXHOJOTUYECKHUX
(haxkTopoB u
rapamMeTpoB IpPH JIUTHE
FOBEJIMPHBIX  U3JICIIHIA:
TEeMIIepaTypbl 3aJTUBKHU
Pa3IMYHBIX METANIOB U

CILJIaBOB B
3aBHCUMOCTH oT
KOH(UTyparuu

OTJIMBKHU, TEMIIEPATypPhl
JUTEHHON bopmsl,
BBIOPAHHOTO
JUTEMHOTrO cIUlaBa |
€ro TEXHOJOTHYECKUX
CBOMCTB,  Marepuala
JTUTEHHON HOPMBI.

OOyuaromuiics Halpan
MeHee 55 OamioB 1o
0aJIIbHO-PEUTHUHIOBOM

CUCTEME OLEHKHM 3HAaHUW U
JEMOHCTPUPYET IIOJIHOE
OTCYTCTBUE CJIE Ty FOIINX
3HAHUM: MO OCOOEHHOCTSAM
Ha3HAYeHUS [ S13% 0111704
TEXHOJIOTUYECKUX (haKTOPOB
U TapaMeTpoB MpU JHUTHE
IOBEJIMPHBIX U3/IEIIHIL:

TEMIIEPATYPbI 3aJIUBKU
pa3IMYHBIX  METAJIOB U
CIUIaBOB B 3aBHCHUMOCTH OT
KOH(QUTYpali  OTJIMBKH,
TEMIIEPATYPhI JUTEUHOMN
bopmsl, BBIOPAHHOTO
JUTEHHOTO CIUIaBa M €ro
TEXHOJIOTMYECKUX CBOMCTB,

no 69 OawioB mo OaJUILHO-

PEUTHHTOBOM cucTeme
OLICHKH 3HAHUU u
JTEMOHCTPHUPYET HETIOIHOE
co/iepKaHue CJEAYIOIIUX
3HAHUH: 10 OCOOCHHOCTSIM
Ha3HAYEeHHUS CJEIYIOIIUX

TEXHOJIOTMYECKUX (aKTOPOB
U TapaMeTpoB IIPU JIUTbE
FOBEJIMPHBIX M3ECIIHN:

TEMIIEpaTypbl 3aJIUBKU
pa3INYHBIX ~ METAUIOB U
CIUIAaBOB B 3aBUCUMOCTH OT
KOH(Urypauu OTJINBKH,
TeMIepaTypbl JIUTENHOMN
dbopMbl, BBIOPAHHOTO
JUTEHHOIO CIUlaBa M €ro
TEXHOJIOTUYECKUX  CBOWCTB,
MaTepHaa JUTeHHOH (HOpPMBI.

YaCcTUYHOE COJICp)KAHHE
CIICAYIOIIIX 3HAHHE: o
0COOEHHOCTSAM Ha3HAYEHUS
CIICAYIONIMX  TEXHOJOTHYECKUX

(GakTOpOB W TapaMeTpoB IpH
JIUTHE IOBEIMPHBIX U3/ICIUI:
TeMIepaTypbl 3aJIMBKU
Pa3IMYHBIX METAJUIOB M CIUIABOB
B 3aBUCUMOCTH OT KOH(UTYpaLUuu
OTJIMBKH, TeMIepaTypbl
JIUTEHHONW (OpPMBI, BBIOPAHHOTO
JUTEHHOTO  CIUIaBa U €ro
TEXHOJIOTUYECKUX CBOWCTB,
Marepuaia JUTeHHON (OPMBI.

85 OammoB 1m0 OalabHO-
PEUTHUHTOBOM cucreme
OLICHKH 3HAHUM u
JEMOHCTPHUPYET  JIOCTATOYHO
IMOJIHOC coJiep>KaHue
CICIYIOIIMX  3HAaHWEe: 10
OCOOCHHOCTSIM  Ha3HAYCHHS
CJICTYFOIITHX

TEXHOJIOTUYECKUX (haKTOpPOB
U [apaMeTpoB TMpU JIUThE
IOBEJIMPHBIX U3/1EIUiL:
TEMIIEpaTypbl 3aJTUBKU
pa3IUYHBIX METAJIOB U
CIUIaBOB B 3aBHCHUMOCTH OT
KOH(Urypayu OTIUBKH,
TEMIIepaTyphl JIUTEHHON
(opMbl, BHIOpAaHHOTO
JUTEUHOTO CIUIaBA U €r0
TEXHOJIOIMYECKUX CBOWCTB,

Marepuaia JUTENHOMN MaTtepuaina JUTeiHONH (HOpMBI.

(bopMBL.
YMeTh: OO6yuarommmiics Habpan | Obyuaromuiics HaOpan ot 55 | OOyuaromuiicss HaObpan ot 70 mo | OOyuaromuiicss Habpan Oosee
-CTPOMTH KpUBBIE | MeHee 55 OammoB 1o | 1o 69 OamioB mo OamipHO- | 84  OamuioB  mo  OawibHO- | 85  OamuioB  mo  OaiibHO-
OXJIQXKJICHHUS CIUIaBOB | OAJIIbHO-PEUTUHTOBOM PEUTHHTOBOM CHUCTEME | PEUTUHTOBOl CHUCTEME OIIEHKH | pEUTUHT OBOM cucTeme
o JuarpaMmam | CUCTEME OLICHKH 3HAHUM U | OLCHKHU 3HAHUHN U | 3HAaHUU u JEMOHCTPUPYET | OLICHKHU 3HaHUHN U
COCTOSIHMS, HE yMeeT WIH B | IEMOHCTPUPYET HEIOJIHOE | YACTUYHOE COOTBETCTBUE | AEMOHCTPHUPYET IIOJIHOE
-OIIpeNENATh 10 | HEIOCTATOYHOMN CTEIIEHU | COOTBETCTBHE  CIEAYIOLIUX | CAEAYIOIIUX YMEHUH: -CTPOUTH | COOTBETCTBUE  CIIEAYIOIIUX
TEXHOJOTMYECKUM YMEET:-CTPOUTH KPUBBIC | YMEHUH: -CTPOUTb KPUBBIE | KPUBBIC OXJIaKICHUS CIUIABOB II0 | YMEHMH: -CTPOUTH KPHUBBIE
npobam (GU3UKO- | OXJIAXKACHUS CIUIABOB IO | OXJIAXJAEHHUS  CIJIaBOB IO | JMarpaMMaM COCTOSHHS, OXJIAKIEHUS  CIUIABOB IO
XUMHYECKHE, JuarpaMmaM COCTOSIHHS, JuarpaMmmamM COCTOSIHHS, -OIpENEATh IO | AMarpaMMaM COCTOSIHUS;
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TEXHOJIOTHYECKHUE
CBOMCTBA  JIMTEMHBIX
CILIaBOB JUTSt
W3TOTOBJICHHS
FOBEJIMPHBIX U3/EIINIA;
-pactu@poBbIBaTH
MapKu pa3IUYHBIX
THUIIOB JINTEHHBIX
CILIaBOB

- mogo0paTh CIiaB MO
KOHKPETHBIN
TEXHOJOTUYECKHI
MpollecC U HA3HAYUTH
TEXHOJIOTHYECKHUE
napameTpbl

MOy YEHUS
6e3nedexTHOU
OTJINBKH, CBOMCTBaA
KOTOPOU
YIOBJIETBOPSIOT
TpeOOBaHUIM
TEXHUYECKOTO 3a/IaHHUS.

JJIA

-OIIPEENATh o
TEXHOJOTMYECKUM Ipobam
(bU3UKO-XUMHYECKUE,
TEXHOJIOTUYECKHE CBOMCTBA
JUTEHHBIX  CIUIABOB  JUIS
W3TOTOBJICHUS FOBEJTUPHBIX
HU3ICIIUH;
-pacmu@poBbIBaTh MapKu
Pa3IMYHBIX THUIIOB
JIUTEUHBIX CIJIABOB

OO6yuaromwmiics
Habpas MmeHee 55 O6aIoB 1Mo
0aJIbHO-PEUTHUHTOBOM
CUCTEME OIICHKH 3HAHUU U
HE yMeeT WIH B
HEIOCTaTOYHOMI CTEICHU
yMeeT:-nofo0paTh  CIUIaB
o KOHKPETHBIN
TEXHOJIOTMYECKUH TpoIeCC
u Ha3HAYHTH
TEXHOJIOTHYECKHUE
napamMeTpsl IS TOJTyYSHUS
6e3nedexTHon OTJIUBKH,
CBOMCTBA KOTOpOH
YIOBJIETBOPSIOT
TpeOOBaHUSM TEXHUYECKOTO
3alaHusl.

-OMPEIeISTh o
TEXHOJIOTHYECKUM  Mpobdam
(bU3UKO-XUMHUYECKUE,
TEXHOJIOTHYSCKHE CBOMCTBA
JUTEHHBIX  CIUIAaBOB  JIJIA
U3TOTOBJICHUS  FOBEIIMPHBIX
W30S,

-pacmu@poBbIBaTh MapKu
pa3IMYHBIX THIOB JUTEHHBIX
CIUIaBOB

OO6yuatroumiics Habpan ot 55
10 69 OamwioB 1o OaJIbHO-
PEUTUHIOBOU cucreme
OLICHKH 3HAHUHN 51
JEMOHCTPUPYET  HEIOJIHOE
COOTBETCTBUE  CIIEAYIOIIUX
yYMEHUH: ToA00paTh CIUIaB
o KOHKPETHBIN
TEXHOJIOTMYECKUHM Tpouecc U
Ha3HAYUTh TEXHOJIOTUYECKUE

napaMeTpsl JUisl TOJIY4YEHHS
oe3nedexTHoM OTJINBKH,
CBOMCTBA KOTOPOH

YIOBJIETBOPSIIOT TPEOOBAHUSIM
TEXHUYECKOTO 3aJIaHuUS.

TEXHOJIOTHYCCKUM npobam
(bU3UKO-XUMHYECKUE,
TEXHOJIOTUYECKUE CBOICTBA
JINTEHHBIX CILIIaBOB JISL
HM3rOTOBIICHUS FOBEJIMPHBIX
HW3ICIIIH;

-pacmu(poBLIBATh MAPKU
Pa3JIMYHBIX TUIIOB JINTEUHEBIX
CILIaBOB

OO6yuarommiicst Habpan ot 70 mo

84  OammoB 1m0  OalIbHO-
PEUTHHTOBOM CHUCTEME OILIEHKH
3HAHUI u JEMOHCTPUPYET
JaCTUYHOE COOTBETCTBHUE
CIEIYIOIINX YMEHH: Toa00paTh
CILIaB o KOHKPETHBIN
TEXHOJIOTMYECKUU  Tpolecc |
Ha3HAYUTH TEXHOJIOTHYECKHE
napamMeTpsl Uil TMOJY4Y€HHUs
6e3nedexTHOM OTJIVBKH,
CBOMCTBA KOTOPOH
YIOBJIETBOPSIOT TpeOOBaHUSIM

TEXHUYCCKOI'O 3aaaHusl.

-OIpenensaTh o
TEXHOJIOTHYECKUM  Tpodam
(U3UKO-XUMHUYECKHE,
TEXHOJIOTHYSCKHE  CBOMCTBA
JUTEHHBIX  CIJIABOB A
W3TOTOBJICHHSI  FOBEJIIMPHBIX
W3S,

-pacuppoBbIBaTH MAPKU
Pa3IMYHBIX TUIIOB JIUTEHHBIX
CIUIaBOB

OOyuatomuiics HaOpan Oonee
85 0aioB 1o GayIbHO-
PEUTHUHIOBOM CHUCTEME
OIICHKH 3HAHUHU U
JEMOHCTPHUPYET MOJHOE
COOTBETCTBUE CIEAYIOLIUX
YMEHUH: mo100paTh CIuiaB
10/ KOHKPETHBIN
TEXHOJIOIMYECKUN ITPOLECC U
Ha3HAYUTh TEXHOJOTUYECKHE
IapaMeTpsl Ui OJIy4EeHUS
0e31e(heKTHOM OTIINBKH,
CBOMCTBA KOTOPOU
YIOBJIETBOPSIOT TPEOOBAHUSM
TEXHUUYECKOTO 3aJaHMsl.
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BJIA/IETh:
-HaBBIKAMH o
HU3TOTOBJICHUS
JUTENHBIX  1po0 U
OIPEACIICHUIO
TEXHOJIOTHYECKUX
CBOICTB CILIaBOB, B
X0J1e MIPOBEICHUS
JKCIIEPUMEHTAIBHBIX
HCCIIEJOBAaHUHN.

- HaBBIKAMH u

YMEHUSIMU TPaMOTHOTO
BbIOOpa CIUlaBa IpH
MIPOEKTUPOBAHUU
TEXHOJIOTMYECKOI0
mporecca  MOJIyYeHHs
IOBEJINPHBIX OTJIMBOK.

OOyuatomuiics HaOpan
MeHee 55 0amioB 1o
0aJIIbHO-PEUTHUHIOBOM
CUCTEME OLICHKH 3HAHUHN U
HE BJIaJICET WU B
HEJIOCTATOYHOM CTENEHU
BJIa/IEET HaBbIKaMH 110
M3TOTOBJICHUSI TUTEHHBIX
npod U onpeaesIeHUI0
TEXHOJIOTMYECKUX CBOWCTB
CIUIaBOB, B XOJI€
IIPOBECHUS
AKCIEPUMEHTAIbHBIX
HUCCIIeJOBAHUN.
OOyuatomuiics HaOpan
MeHee 55 0aioB 1o
0aIIbHO-PEUTUHTOBOM
CHUCTEME OIICHKH 3HAHUU U
HE BJIAJICET UJIU B
HEIOCTaTOYHOM CTEIIEHU
BJIaJIe€T HaBbIKaMM BbIOOpa
CIuiaBa npu
IIPOEKTUPOBAHUH
TEXHOJIOTHYECKOT 0
rporecca Ioiay4eHus
IOBEJIMPHBIX OTJIMBOK.

OO6yuaromuiics HaOpas oT 55
10 69 6aoB 1o OamuIbHO-
PEUTUHIOBOU CUCTEME
OLICHKY 3HAHWH U YaCTHIHO
BJIaJIeeT HaBbIKAMHU IO
W3TOTOBJICHUS JTUTEHHBIX
npod U onpeaesIeHUI0
TEXHOJIOTUIECKUX CBOICTB
CIUIABOB, B X0/1€ POBEICHUS
IKCTIEPUMEHTATBHBIX
UCCIIEI0OBaHUMN.
OO6yuatoutuiicst Habpan ot 55
70 69 GanoB no GamIbHO-
PEUTHUHIOBOU CHCTEME
OLIEHKU 3HAHHUH U YaCTHYHO
BJIaJIe€T HaBBIKAMH BbIOOpa
CIUIaBa MPH MPOEKTUPOBAHUH
TEXHOJIOTHYECKOTO TpoIecca
MOJTYYEeHHUs I0BETUPHBIX
OTJIBOK

Oobyuarommiics Habpai ot 70 1o
84 0a)uIoB 110 OaJIIBLHO-
PEUTHHIOBOM CUCTEME OLICHKU
3HAaHUH MYAaCTUYHO BJIAJECT
HaBBIKAMM 110 M3TOTOBJICHUS
JUTEUHBIX TPOO U ONPEICIICHUIO
TEXHOJIOTHYECKHX CBOMCTB
CILJIABOB, B XO/JI€ MPOBEICHUS
AKCIEPUMEHTAIIbHBIX
HCCIIEeJOBAaHUH.

Oobyuarommiics HaOpai ot 70 1o
84 0a)uIoB 110 OaJIIBLHO-
PEUTHHTOBOM CUCTEME OLIEHKH
3HAaHUH ¥ YaCTUYHO BJIAZIEET
HaBbIKaMU BBIOOpA CIUIaBa MPHU
MIPOCKTUPOBAHUH
TEXHOJIOTHYECKOr0 Mpolecca
MTOJTYYEHUS FOBEIMPHBIX OTIIHBOK

OOyuatomuiics HaOpan Oonee
85 0amioB 1o GayIbHO-
PEUTUHIOBOM CUCTEME
OLIEHKHY 3HAHHUU U B ITOJTHOM
o0beMe BiIaJieeT METOAaMU U
HaBBIKAMHU TI0 U3TOTOBIICHHS
JUTEUHBIX MPOO U
OTIpeIeJICHUIO
TEXHOJIOTUYECKUX CBOMCTB
CIJIABOB, B XOJI€ IPOBEICHUS
9KCHEPUMEHTATbHBIX
HCCIIEJOBAHUMN.
Ooyuatomuiics Habpan Oonee
85 0amioB 1o GayIbHO-
PEUTHUHIOBOM CHUCTEME
OLIEHKY 3HAHHUU U B TTOJTHOM
o0beMe BiIaJieeT METOAaMU U
HaBBIKAMU BBIOOpaA CIUTaBa
IIPU IPOEKTUPOBAHUHT
TEXHOJIOTHYECKOTO TpoIecca
MOJTyYSHHS FOBETHUPHBIX
OTJIMBOK.
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7.3. OueHouYHbIEe CpeCTBA
IIOKA3ATEJIb YPOBHS COPOPMHUPOBAHHOCTHU KOMHETEHHI/Iﬁ

«J/InTeliHble cnJIaBbl AJI OBEJIMPHBIX H3ACJIUIN»

®I'OC BO 29.03.04 TexHoJi0orusi XyA05KeCTBEHHOH 00padOTKH MaTepHAIOB

B nmponecce 0CBOCHUA JaHHOM JUCUMILIMHEI CTYACHT (bOpMI/IpyeT U ICMOHCTPUPYCT CICAYIOIINC KOMIICTCHIIUN

KOMIIETEHIIMA TexHosorus dopma .
IlepeyeHb KOMIIOHEHTOB ¢popmupoBaHus OLIeHOYHOI0 Crenenu yposrneii .
HUHAEKC | ®OPMYJIMPOBKA N - OCBOCHUS KOMIIETeH LU
KOMIIeTeHII U CpeACTBa
[IK-4 Cnoco0eH K pa3paboTke | 3HATh: JIeKIIHs, I1/0, K/P, JIP, I1, ba3oBblii ypoBeHb:
TEXHOJIOTMYECKHUX -TEOPETUYECKUE OCHOBBI IUIABJIEHUS U | CaMOCTOSITENIbHAs I1.3. (T, ecu BOCIIPOU3BOICTBO
IIPOLIECCOB NPOU3BOJICTBA | KPUCTAIIM3ALUN CIJIAaBOB u | paborta, IPUMEHSICTCS) MOJyYEHHBbIX 3HaHUI B
XYJ105K€CTBEHHO- (dbopMUpOBaHUS ~ JIMTOM  CTPYKTYpHI | MpaKTHYECKHE xoJie TEKYIETo
HPOMBIIIJIEHHBIX OTJIMBKH; paboThl, KOHTPOJIS; yMeHue
00BEKTOB -BUJIbl TEXHOJIOTUYECKUX TMpo0 s | jabopaTopHbIe pemaThb THIIOBBIE
UCCIIeIOBaHUS  (PU3MKO-XUMHUYECKUX, | pabOThI 3ajauu, NpUHUMATh
TEXHOJIOTUYECKUX CBOMCTB JIUTEHHBIX npodeccHOHaNbHBIE U
CIUIaBOB JUIS U3TOTOBJIEHUS ynpaBJIeHYeCKHE

FOBEJIMPHBIX U3JIEINN;

-OCHOBHEIC THIIbI JIUTCHHBIX CILUIABOB U
WX MapKUPOBKH.

-0COOEHHOCTH Ha3HAYEHUS
CJIeIYIOTINUX TEXHOJIOTHYECKHX
(akToOpoB M MapaMETPOB MPH JIUTHE
FOBEJIUPHBIX U3JICTTUI:

TEMIIEpaTypbl  3aJIUBKU  Pa3IUYHBIX
METAJIJIOB U CIUIABOB B 3aBUCHUMOCTH OT
KOH(UTYpaIH OTIMBKH, TEMIIEPATYPhI
JTUTEHHOMN bopmpl, BBIOPAHHOTO
JINTEHHOTO CILIaBa u ero
TEXHOJIOTHYECKUX CBOWCTB, MaTepuasa

peuicHusd 10 MU3BCCTHBIM
QITOpUTMaM, TpaBHIIAM
Y METOJUKaM
BOCIIPOH3BOJICTBO
MOJIyYCHHBIX 3HAHUI B
Xoze TEKYIIETO
KOHTPOJIA, YMCHUC
pemaTh THUTIOBBIC
3aJa4u, NpUHUMATh
npodeccCuoHaIbHBIE U
yIpaBIeHICCKIE
peIIeHHsI 110 M3BECTHBIM
aaropuT™MaM, I[paBuIaM
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JTUTEHHOU (HOPMBI.

yMeTh:

-CTPOUTH KpPHUBBIC OXJIaXKICHUS
CILJIABOB I10 TMarpaMMaM COCTOSIHUS;
-ONpeeNsiTh 10  TEXHOJIOTUYECKUM

npobam (bU3UKO-XMMHUYECKHUE,
TEXHOJIOTMYECKHUE CBOMCTBA JIMTEUHBIX
CILIaBOB TUIS W3TOTOBJICHUS

FOBEJIMPHBIX U3JIEIINN;
-pacmii(poBBIBATh MapKH Pa3IMYHBIX
THUIIOB JINTEUHBIX CILIABOB

- Tom0o0paTh CIUIAB TOJI KOHKPETHBIM

TEXHOJOTUYECKHUI poLece 51
Ha3HA4YUTh TEXHOJIOTHYECKHUE
nmapaMeTpsbl JIIs MOJIYy4YCHUA

0e31e(eKTHOM  OTJIMBKH,  CBOWCTBA
KOTOpOU YJIOBJIETBOPSIOT TPEOOBAHUSM
TEXHUYECKOI0 3aJaHus.

BJIAJIETh:

-HaBBIKAMH 110 H3TOTOBJIEHUS
JUTEHHBIX PO U OTIPEIEIICHUIO
TEXHOJIOTHYECKUX CBOMCTB CIIJIABOB, B
XOJI€ TIPOBEACHUS IKCIIEPUMEHTATLHBIX
HUCCIIEOBAHUH.

- HaBBIKAMH U YMECHHUSIMH I'PAMOTHOTO
BBIOOpA CIUIaBa MPU MPOEKTUPOBAHUHU
TEXHOJIOTHYECKOTO Tpoliecca
MOJTyYeHHUs FOBETUPHBIX OTIHUBOK.

1 MCTOJUKaM
IIoBBIIEHHBIH YPOBEHD:
MIPAKTUYECKOE
IIPUMEHEHUE IOJIyYEHHBIX
3HaHUU B porecce
BBIIIOJIHCHUS

1a00paTOPHBIX pabor;
TOTOBHOCTh pemiarthb
MIPAKTUICCKHE 3a7aun
MOBBILIEHHONW CJIOKHOCTH,
HCETUIIOBBIC 3aJa4u,
MPUHUMATD

npodeccuoHaIbHBIC u

YIPaBIEHUYECKHE DPELICHUS
B  YCIOBHUSX  HEIOJHON
OIPEJIETICHHOCTH, npu
HEJIOCTATOYHOM
JOKYMEHTaJIbHOM,
HOPMAaTHUBHOM u
METOAUYECKOM
o0ecnieueHnn
IIPaKTUYECKOE
MIPUMEHEHHUE TOTYyYEHHBIX
3HAHUU B mporecce
BBIITOJIHEHUS

nabopaTOPHBIX pabor;
TOTOBHOCTh pemarb
MPaKTUYECKHE 3a7a4u
MOBBIIICHHON CJI0KHOCTH,
HETHUIIOBBIE 3a7a4H,
MIPUHUMATH

npodeccroHanbHbIe u

YIOPABJIEHYECKUE PEILCHUs
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B YCIOBHUSX  HEIOJHOH
OIIPEEIIEHHOCTH, pu
HEJIOCTATOYHOM
JOKYMEHTaJIbHOM,
HOPMAaTHUBHOM u
METOINYECKOM
obecrieueHUN
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n3aeJIniny

Hepeqeﬂb OLCHOYHBIX CPEACTB 110 JUCHUIIJIHNHE «JIuTeiiHble CIJIABBI IJI5 IOBCJIMPHBIX

HaumenoBanue Hpencraserue
Ne OHEHOMHOrO CpeoTEa Kpartkas xapakTepucTuka OlleHOYHOTO OLICHOUHOTO
OoC p CpeacTBa cpencrsa B DOC
N [Iepeuenn
CpencTBo NpoBEpKH YMEHUM IPUMEHSTh
BOIPOCOB IS
1 | Kontponbnas pabota (K/P) | nomyueHHble 3HaHUS JUIsl pEIICHUs 33124 KOHTDOIBHELX
ONPEJIETICHHOT 0 TUIIA [0 TEME WUJIU Pa3Aeiy P
pabor
CpencTBo KOHTpPOJIsl, OpPraHU30BAHHOE, KAK
KOPOTKHUH MUCbMEHHBIN OTBET
00y4aroIerocsi Ha TeMbl, CBSI3aHHBIC C
N . . [lepeuenn
2 [Tucemennslii onpoc (I1/0) | nzyyaemoit aucuunianHol. PaccunranHoe Ha BOIDOCOR
BBISICHEHHE 00beMa 3HaHUH 00y4aronerocs p
I10 TIPOMJIEHHOMY pa3jieiy, TeMe, podieMe u
T.I1.
OneHka COCOOHOCTH CTyJIEHTa MPUMEHUTh epeuers
[IOJIy4YE€HHbIE paHee 3HAHUS IS [IPOBEJIECHUS P
JlabopatopHbie pabOTHI n1abopaTOPHBIX
3 aHanu3a, OTIbITA, JKCIIEpUMEHTA u
(JIP) paboT W BOMPOCOB
BBITIOJTHEHUSI MOCIEAYIOIUX pacueroB, a
JUTSL MX 3aIIUThHI
TaK>Xe COCTaBJICHUSI BHIBOJIOB
TectupoBanue .
P . Cucrema cTaHIapTU3MPOBAHHBIX 3a/laHUH,
(mpuMeHeHne OHJIaliH
MO3BOJIS OIS aBTOMaTu3upoBaTh | @OHA  TECTOBBIX
4 00pa3soBaTeILHEIX TpoIIE W3MEpPEHUS YPOBHS 3HAHUN W | 3aJaHUU
TEXHOJIOTHIA) pomt liypy p yp
(T) yMEHHU# o0yyaromerocs
[Tepeuenn
MIPUMEPHBIX
5 [Tpaktnueckoe 3anatue | [luceMeHHoe — 3ajaHMe 1O KaXJ0H | BOIPOCOB JUTSt
(I1.3.) H3y4yaeMou Teme OTBETA Ha
MIPaKTUYECKOE
3aJlaHue.

7.3.1. Tekywyuii Konmpono

IlepeyeHb BONMPOCOB /IS MMCHMEHHOTO ONMPOCA, B HaYaje Ka:K/I0M JEKIUH 10
NpoiiIecHHOMY MaTepHaJly, U KOHTPOJIbHBIX padoT
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31

Jlalite onpeneneHne NOHATUIO «JIUTEMHBIN CIIaB» U ONUIIUTE, YTO BXOJUT B EI0 COCTAB.
Jaiite onpenenenue noHATusIM «OCHOBA CIUIaBay, «Jlerupyronmi 3eMeHT».

Haiite onpenenenue noHATusM «Moauduxaropy, «IIpumechy.

[Tepeuncnure BemecTBa, KPUCTAIM3YIOMIUECS TPU TOCTOSTHHOM TeMIEpaType.
3apucyiiTe KpUBYIO HarpeBa 4YMCTOrO0 METalsia ¥ OOBSICHUTE TIOCTOSHCTBO TEMIIEPATYPhI
MeTaJlIa MPYU IUIaBJICHUHU WIIW KPUCTATH3ALIH.

Hanumure, xorga onepupyroT MOHATHEM 3aTBEPAEBAHUE, a KOTAa KPUCTAILIA3ALUS.
Haiite onpenenenue nousatusm «llepeoxnaxaeHue.

3apucyiiTe KPUBYIO OXJIAK/ICHUS YUCTOTO METAJIA C IEPEOXITKICHUEM.

Hammumure gopmynny, yemy paBHSETCS KPUTHUYECCKUN pa3Mep 3apojbiiia cPepruuecKou

(bopMBL.

. [loueMy npu TemrnepaType KpUCTaUIU3AMH [TPOLIECC 3aPOKACHUS KPUCTAIIIOB HE UJET.
11.

Hanummwre, kakuMu mapaMeTpaMd MOXHO YHOPAaBIATh [ M3MEHEHHUS pa3Mepa
KPUCTAJIJIOB (3€PEH) B OTJIMBKE.

3apucyiite cXeMy 3aBUCHUMOCTU CKOPOCTH 3apOXACHUs LEHTPOB KPUCTALUIM3ALMUA U
JUHEIHON CKOPOCTH POCTa KPUCTAIIIOB OT NMEPEOXITAXKICHHUSL.

3apucyiite cxeMy KpHUCTAJUIMYECKOTO CTPOEHUS OTJIMBKM M ONMIIUTE YCJIOBUS
(dbopMUpOBaHUS KaXK0M 30HBI (MEIKO3EpHHUCTAs], CTOI0YATAasl, KPYITHO3EPHHUCTAS).

Jaiite onpesesieHus mporeccy Moau(puIMpoBaHusl CIIIaBa.

HazoBute rmaBHbie OTINYHS MOAUGPUIIMPOBAHUS OT JIETUPOBAHUSI.

[lepeuncaure, 4TO OTHOCUTCS K MOAM(UKATOpaM MEPBOTrO poja

[lepeuncnure, 4TO OTHOCUTCA K MOAU(PHUKATOPAM BTOPOTO poja

3apucyiite  cXxeMy TIOCIEIOBAaTENIbHOTO, CMEIIAHHOTO H  OOBEMHOT0  THIIOB
3aTBepACBaHUS.

3apucyiiTe cxeMmy BIUSHHS CKOPOCTH TEIUIOOTBOA HA IUPUHY IBYX(a3HOW 30HHI.
[lepeuncnuth TUTEHbIE (TEXHOJIOTHYECKHE) CBOICTBA CIIJIAaBOB.

JlaiiTe ompenelneHue MOHATHIO OKUIKOTEKY4eCTh» CIUIaBa W MNEepedHcianTe Ae(eKTsl,
BO3HUKAIOIINE W3-32 HEJOCTATOYHOM JKUIKOTEKYYeCTH, HapHCOBaB CXEMBbl HUX
o0Opa3oBaHUS.

Onumure ¢GakTopbl, BIUSIONME HA KUJIKOTEKY4eCTh UM HA30BHTE HUX, €CIU (aKTOPBI
nepeunciiensl B Bujie hopmyiisl (ITPUMEP: rae L- 3To )KUIKOTEKY4YeCTh U T.11.)
HazoBuTe riaBHOe OoTiMuYME MEXIY YCaIKOW CIJIaBOB U OTIMBOK. 3apUCYHTE CXEMBbI
M3MEHeHHs o0beMa TNpH OXJAXKIECHHHM CIUTaBa ¢ TKp=const M CIJIaBOB, HUMEIOIIUX
WHTEpPBAJl KPUCTAJUTU3AIHH.

Onumure MEXaHW3M 00pa30BaHUsl OTKPHITON U 3aKPBITOM yCaJ0YHON PaKOBHUHBI.
3apucyiite cxemy 3aBHCHUMOCTH OOBEMOB YCAJOYHBIX PAKOBUH U MOPUCTOCTU OT
I0JIO’KEHHUS CIUIaBa Ha JuarpaMMe COCTOSHUS.

Jlaiite ompezeneHne ycaJoyHbIM HAaNPSOKEHUSIM M HAa KaKUe BHUJIBI OHU MOAPA3IEISIOTCS
(amr0pa HanpsKEHU ).

Onumure TEXHOJOTHYeCKHe MpoObl A OMpPENENCHUs OCTATOYHBIX HANpsHKEHUH |
HA30BUTE MMyTHU YMEHBIIECHUS UX B OTJIMBKAX.

HapucyiiTe cxemy 3aBUCUMOCTH PacTBOPUMOCTH T'a30B B METajulax OT TeMIepaTyphl U
Ha30BHUTE (aKTOPHI, BIUSIONINE HA PACTBOPUMOCTH T'a30B.

Onumure METO] OIpeieIeHHs Ta30HACHIIIEHHOCTH CILJIaBOB.

HazoBute nBe Oomnbliue TpyImbl, HA KOTOPbIE MOAPA3ACISAIOTCS METAJIBl U CIUIaBBl U
HA30BUTE IO JBa MPEACTABUTENS U3 KaXXI0M TPYIIIbI, 1aB OTHOMY ONpeesieHuE.
Pacumdpyiite mapku crutaBoB: CpM 960, Ct5, X18, 06XH28MT, JILI40C, bpO10d25

IlepedyeHnb J1ad0paTOPHBIX padoT

1. JTabopartopnas padora Nel. OnpeneneHue KUIKOTEKYUECTH JTUTSHHBIX CIIJIABOB.
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2. Jlaboparopnas paborta Ne2. MccnenoBanue JTMHEWHON yCaAKU OTIUBKU W3 aTFOMUHHEBBIX
CILIaBOB.

3. JJaboparopHast padota Ne3. OmnpeneneHre 0CTaTOYHBIX HANPSKEHUH B OTJIMBKE.

4. JlabopatopHas padota Ne4. OmnpezeneHre CKIOHHOCTH CIIaBa K TOPSIYUM TPEIIMHAM Ha
nmpobe W W3y4YCHHE METOAa pPAcCPEIOTOUYCHHUS TEIUIOBOM AeopMmamnuu s yCTpaHEHUs
TOPSYUX TPELIHH.

5. JlaboparopHas pabota Ne5. Onpe/eneHne ra30HaChIIEHHOCTH TUTSHHBIX CIIIABOB.

6. JlJabopaTopHas padora Ne6. M3ydyenne MUKpOILIU(GOB JIMTCHHBIX CIUIABOB.

Kaxnas nmabopatopHas paboTa MpoOBOAUTCS B TEYEHUW 3-8 3aHATUH B 3aBUCHUMOCTH OT
CIOXKHOCTH U3y4yaemMoro wmarepuana. Ha kaxaoM 3aHSATUM MPOUCXOAUT TMOJTOTOBKA
KOHCIIEKTA, TIPOBOISATCS CaMH JIA0OPATOPHBIE AKCIIEPUMEHTHI, 3aT€M IMPOUCXOIUT 3aITOTHEHUS
OTYETA 110 JIA0OPATOPHBIM PaboTaM, a TAKXKE UX TOCIEIYIONIasl 3allUTa.
PacnpenesieHue npocTaB/IeHHBIX 0AJJI0B MpenoJaBaTeseM 1Jisl PeTUHHTOBOI CHCTEMbI
OLICHKH 3HAHUM CTY/ICHTOB.

Ne | Dranbl NOArOTOBKY U BBINOJIHEHUS bannsl
71a060paTOPHBIX PaboT

1 | IloaroroBka oTyera J1abOPaTOPHBIX 1
pabor

2 | IIpoBenenue nabopaToOpHbIX paboT 1

3 | 3amonHenue otyera 1

4 | 3amuTa oTueTa 3

Bo Bpems 3amuThl 0TYETA MO JIAOOPATOPHBIM pabOTaM CTYIEHTHI 33/1al0TCS TPH BOIPOCA U3
CJIEYIOIIETO CIUCKA BOMPOCOB.
1.Ha3oBuTe npuunHy BOZHUKHOBEHHUS OCTATOYHBIX HAIIPSKEHUHN B OTIMBKAX.
2.B ueM 3aKIII0UaeTCs METOJ] BHEIIHETO HArpy KeHUsI.
3.IloueMy MeTOaMH BHEIIHETO HArPYy>KEHUSI OCTaTOYHBIE HAIIPSKEHUS ONPEAEIIIOTCS
TOYHEe, YeM IO pacuery.
4.01nuuuTenbHbIE TPU3HAKY TOPAYUX TPELLIUH.
5.0cHOBHBIE TPUUUHBI 00PA30BaHUS TOPSIUUX TPEIIMH B OTIMBKAX.
6.HazoBure myTy npenynpexieHus ropsiaux TpeyH
7.B xaxoMm BHI€ TPUCYTCTBYIOT ra3bl B IUTEHHBIX CIIJIaBaX.
8. OT yero 3aBUCHUT NOSBJIEHUE B OTIMBKU OPUCTOCTU WIIM PAKOBUHBI.
9. IIpu KaKuX yCIOBUAX MPOUCXOAUT 00Opa30BaHKe ra30BOr0 My3bIpbKa B pacIlIaBe.
10. Yto Takoe KUAKOTEKYy4ECTb.
11. Kakue mpoObl CYIIECTBYIOT JUTsl ONIPEACIICHHS )KUIKOTEKYUeCTH?
12. Kakue (hakTopbl BAUSIOT HA BEIMYUHY KUJAKOTEKYUYECTH?
13. Kak yBeMYHTh KUJIKOTEKYUYECTh B ITeCYaHbIX (hopmax?
14. B xakux eIMHULIAX U3MEPSETCS KUIKOTEKy4eCTh?
15. HazoBuTe BO3MOXHBIE IPUYUHBI YBEIUYEHHS pa3MEPOB OTIIMBKH B MpoOIEcce
3aTBEpACBAHUS U OXJIAXK/ICHUS OTIUBKH.
16. HazoBuTe npuMepHyI0 BEIMUUHY yCAJKH aTFOMUHUEBOTO CILIaBa.
17. Tlouemy U3MEHSIOTCS pa3Mepsl U (a30BBIX MPEBPAIIECHUSIX ?
3amuTa 1a00paTOPHBIX PabOT CUUTAETCS MPOIIEHHOM NP MOJI0KUTETHHOM OTBETE
MHUHHMMYM Ha JIBa BOIIpOCa U3 TpeX.

KonTpoabHas padora Nel. (mpumep)
IlepeyeHb BONPOCOB:
1. Yro Takoe cruaB. OnpeneneHue.
2. Uto Takoe ocHoBa crutaBa. OnpeneneHue.
3. Uro Takoe npumecu. Kakue oHu ObIBAIOT.
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Yro Takoe MOAU(UKATOPHI.

Jlerupytoiye 371€MEHTHI.

Kpucranmmzanus. Onpenenexue.

3apoXkKACHUE U POCT KPUCTAIIOB. XapaKTep 3aTBEPACBAaHUS METAJUIOB U CILJIABOB.
Jlureiinble cBolcTBa cruiaBoB. [lepeunciure ux.

Kunkorekyuects. Onpenenenue. [IpoObI Ha )KUIAKOTEKY4ECTh.

0.  Topsume Tpemmnusl. Onpenenenue. [IpoOsI.

11.  Vcanka. Bugsl ycagku. TexHonoruyeckue npoObl Ha yCaaKy.

RO ~N O A~

Kountpoabnas padora Ne2. (mpumep)
Ilepeyenb BOIPOCOB:
l"a3zonackimenHocTs craBa. [1poosl.
JIuxBanuyst. Buasl TukBaium.
Ycagounsle HanpsokeHus. [IpoObl. Mexanusm o0pa3oBaHuUs.
Ycanounblie pakoOBUHBI M TOPUCTOCTD. [IpoOBbI.
Mennsbie cruiaBbl (JIATYHU U OPOH3BI)
ANIOMUHUEBBIE CIUIaBbl (CUIIyMUHBI).
Cranu (JierupoBaHHBIC)
ITuHKOBBIE CIIJIABBI.
30J10ThI€ CIUIABBI.
0. CepeOpsiHBIC CIUIABHIL.
1. TInaTUHOBBIE CILIABHI.
12. TlannaaweBbie CIUIABHI.

RROoOoNoOOR~LNE

Ilepeyensb npuMepHBIX BONPOCOB /IS OTBETA HA MPAKTHYECKOM 3aHATHH.
[aiite onpeneneHue 4To Takoe JIaTyHb?
HaiiTe onpenenenue uro Takoe Oponsa?
[aiiTe onpeneneHne 4To TaKO€ YEPHBIE CIUIABBI?
JaiiTe onpenenenne 4To Takoe cTajb?
Kakue ObIBatoT MarHueBbl€ CIIIaBbI?
Kakumu semMeHTaMu IETUpyIOT 30J10ThIE CTIABbI?
Kaxkue xapakrepuctuku pernamentupyet ['OCT cransam?
Urto Takoe HU3eNbOEPT?
Uto Takoe Menbxuop?
0. HazoBute Temneparypy IiaBJICHHSI YUCTOTO aTFOMUHUS?
1. HazoBuTe TemMmiepaTypy IUIaBJICHHS YUCTON Meu?
12. HazoBuTe TeMIiepaTypy IUIaBICHHUS 30J10Ta?
13. HazoBuTte Temneparypy IiaBieHus cepedpa?
14. HazoBuTte TeMiiepatypy IUIaBJIEHUS TUIATUHBI?
15. Ha3oBuTe TeMiieparypy IU1aBleHus naniaans?
16. Cxonpko yrieposa COAep >KUTCS B CTAIN?
17. Pacumudpyiite crutas JIL40C.
18. Pacumdpyiite crmas 3nCpM958-20
19. Pacumdpyiite crmas CpM 900
20. Pacumpyiire cmas Ct5
21. HazoBuTe nmpuMep MPUMEHEHUS B FOBETUPHOM MTPOU3BOJICTBE CTAH?
22. Kakue u3ienusi MOJKHO JIeNaTh U3 CTAIH B IOBEIMPHOM JIHThE?
23. JlaiiTe onpeneneHue 4To Takoe (GUIUTpaHb?
24. JlaiiTe omnpeeseHne YTo TaKoe CyCalbHOE 30J10TO?
25. Kakue npumnou UCHosib3yl0Tcs U1l PEMOHTA 30JI0TBIX YKpaIIeHU!
26. CrinaBsl O CrieaabHBIMUA CBOMCTBAMHU- HAMTUIIIUTE TIPUMED.

RROoOoNo O ~LNE
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7.3.2. IIpomMe:xyTOYHAA aTTEeCTALUSA
TectupoBanne (IpruMeHeHHE OH-JIAHH 00pa30BaTEIbHBIX TEXHOJIOIHUH).

[Ipu nmpoBeneHn MPOMEKYTOUHON aTTECTAIIMM MOTYT MPUMEHSATHCS TECTHI JIJIsl OLICHKU 3HAHUN
CTYJICHTOB I10 UTOTY MU3yY€HHUsI TUCLUUTLIINHBI.

Nrorossit TecT. Kaxaplii UTOTOBBIN TECT MOKET OOBEAUHITH 3aaHus (BOMPOCHI) IO BCEM HIIH
HECKOJIbKUM TeMaM JUCUUIUIMHBI — HE MeHee 2 TeCTOBBIX 3aJlaHuii/BOompocoB Ha 1
aKaJIeMUUECKHIl Yac o0mIel TPyJOEMKOCTH AUCIHUIUIMHBI. 3aIaHMsI/BONPOCH K TECTaM JIOJDKHBI
OBITh CTPYNIUPOBAHBI MO TEMaM JUCHUIUIMHBL TEeCT IOMKEH COJep:KaTh BOIMPOCH IO
MaTepuagaM TEOPUH U MPOUEHHOTO MPaKTUKyMa. PeKOMEHIyeTcs BKIIIOYATh 3aaHHsI/BOTIPOCHI
pa3HbIX TUHNOB. /[ KaXJoro cemecTpa M3ydyaeMOH AMCLMIUIMHBI PEKOMEHAYETCS HE MEHee
OJTHOTO, HO He OoJee maTu TecToB. Tak Kak pa3zpabaThiBacMble TECTHI IPEIHA3HAYCHBI JJI BBOJA
B LMS VYHuBepcurera, TO HEOOXOIWMO YUYUTHIBATh TEXHHUYECKHE BO3MOXXHOCTH CaMOM
nporpammbl KoHTpoJsi. Cuctema Moodle, ucrionszyemas B LMS YHuBepcureta, moaiepxuBaet
CJIEIYIOILIAE TUIIbI TECTOBBIX 3aJaHUN.

— 3aJ]JaHUs] HA MHOKECTBEHHBIN BBIOOD;

— 3aJIaHMsI C OTBETAMH «BEPHO» — «HEBEPHOY;

— 3a/IaHMs HA COOTBETCTBHUE;

— 3a/1aHMsI Ha BBOJ YMCJIEHHOTO 3HAYEHUS,

— 3a/IaHMsI Ha JIONIOJIHEHHUE.

ABTOp TECTOB CaM COCTAaBIIACT, U KK/bIM roJ OOHOBIISIET CBOM OaHK TECTOBBIX 3aJJaHUM.
Pexomenoayuu no popmuposanuio banka mecmoguix 3a0aHuil

TecroBbie 3amanus/Bonpockl yueOHOTO Kypca B LMS Moodle xpanstcs B «baHke TECTOBBIX
3alaHuil y4eOHOTO Kypca» U yKe OTTyJda JO0O0aBISIOTCS B TeCT. Takod MOIXOJ] MO3BOJISET
WCIIOJIH30BaTh OJMH M TOT K€ BOMPOC B HECKOJBKHUX TECTaX Kypca.

Tectel MOryT co3maBaThCsl MpenoAaBaTelieM HemocpeAcTBeHHO B LMS, Ho Oonee mpocThiM
crocoboM sBNIsIETCS HUMIOPT B OaHK TECTOBBIX 3aJlaHUN BONPOCOB/3aJaHM, 3apaHee
MOJITOTOBJICHHBIX C UCTIOJIB30BAHUEM JIFOOOTO TEKCTOBOTO PEIAKTOPA.

B LMS Moodle TectoBbie 3amanmsi xpausrcs B TekctoBoMm ¢opmare GIFT, B xoTopom mo
ompefeNeHHbIM MpaBwiaM odopmisitores  (hopMaTUpYIOTCS) 3a/laHUs/BONPOCHI  TecTa |
BapUaHTHI OTBETOB JIJIST HUX.

Ilepeyenb NpUMEPHBIX BONIPOCOB HA IK3aMeH, IPOBOAMMBI B 04HOM (popmare.

[aiite onpenenenne NOHATHIO «JIUTEHHBIN CILIaB» U ONUIIUTE, YTO BXOIUT B €T0 COCTAB.
[aiite onpenenenne NoHATUAM «OCHOBA CIUIaBay, «JIerupyromuii 3J1eMeHT.

Maiite onpenenenue nouatusm «Moaudukatopy, «lIpumecsy.

[lepeuncinre BemecTBa, KPUCTALIN3YOMKECS PU TOCTOSIHHOW TEMITepaType.

3apucyiiTe KpUBYIO HarpeBa YHMCTOTO MeTala U OOBSICHUTE IMOCTOSHCTBO TEMIIEpaTypbl
MeTaJula MpY IUIaBICHUN WIA KPUCTAJUIU3ALNH.

Hanummre, korga onepupyroT MOHATUEM 3aTBEPIEBAHNE, @ KOTAA KPUCTAJIN3aLUs.

[aiite onpenenenne noHATUAM «llepeoxmaxaeHue».

3apucyiTe KpUBYIO OXJIAKICHHSI YUCTOIO METaJlJIa C MIEPEOXIAKICHUEM.

Hanummre ¢opmyny, uyemy paBHS€TCS KPUTHUYECKHMH pa3Mep 3apojsliia ceprudeckoit
(bopMmBL.

10.TTouemy npu TeMIiepaType KpUCTAIUTH3AINH TPOIIECC 3aPOKICHUS KPUCTAILIOB HE HIIET.

agprwnE

©oo~N>
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CTpykTypa M coaepkaHue TMCUUIIMHBI «JIuTeliHbIe CIUIaBbI VISl IOBEJTUPHBIX U311

10 HANIPABJIEHUIO NMOITOTOBKH
29.03.04 «TexHoJiorusi Xya0:keCTBEHHOIH 00pad0TKH MAaTepPUAIOB»

(6axanaBp)

[Tpunoxenwne 1.

Pa3gen

Cemectp

Heneasn

ceMecTpa

Buanbi yueOHoii padorsl,
BKJIKOYAsl CAMOCTOSATEIbHYIO
padoTy CTYyIEeHTOB U
TPYA0E€MKOCThb B 4acax

Buabl camocTosiTe IbHOM PadoThI
CTYAE€HTOB

DopMbI
arTecTalnu

J | II/C | JIao | CPC | KCP

K.P.

K.IL.

PI'P

Pedp.

K/p

1. Beenenue. Lleau u 3agaun JHcHUILIMHBL. MecTo U poJib
AUCHHUILIMHBI B 0011eli CTPYKTYpe MOATOTOBKH 0aKaJaBpOB, CBS3b
¢ IPYTHMH JUCHHUIIHHAMM.

Jlabopamopnas paboma Nel. Onpedenenue srcudkomexyiecmu
JUMELHbIX CHAAB08

Ipaxmuueckoe 3auamue. MeOnvie cniagul (bpomssi).

2. Kpucranauzanus.

3apokaeHne U poCT KPUCTAILIOB. XapaKTep 3aTBepAeBaHUs
MeTAaJJIOB H CILIABOB.

Jlabopamopnas paboma Nel. Onpedenenue sxcudkomexyyecmu
JUMeELHbIX CNIABO8.

IIpakTryeckoe 3aHsTre. MeIHbIC CIUIAaBbI (JIATYHH).

3. Kpucranauzanus.

3apoxkaeHue M pocT KPHCTANIOB. XapakTep 3aTBepAeBaHUsA
METAJLJIOB M CILIABOB.

Jlabopamopnas paboma Nel. Onpeodenenue srcuokomexyiecmu
JIUMEUHBIX CHAABO8.

[IpakTuueckoe 3andaTue. MenHble CIijIaBbl IPUMEHEHHE B
XYIOKESCTBEHHOM JIMTHE.

4, TexHosiornyeckue (JINTeHHBIE) CBOIMCTBA CIVIABOB.
Jlabopamopnas paboma Nel. Onpedenenue scudkomeKyyecmu
JIUMENHbIX CHIAGO8.

[TpakTHueckoe 3aHsTHE. ATIOMUHUEBbIE CIUIABHI TOTY4YEHHE
MIEPBUYHOTO METAJIIA.

5. TexHosornyeckue (JINTeHHBIE) CBOIMCTBA CIIABOB.
Jlabopamopnas paboma Nel. Onpedenenue sxcudkomexyyecmu
JIUMEUHBIX CIABO8.

[MpakTryeckoe 3aHsTue. AJIIOMHUHUEBbIE CILIABHI (IPOCTHIE CHIIYMHHBI)

6. CKJIOHHOCTB CILIABOB K YCaJ0YHBIM PAKOBHHAM M OPHCTOCTH.
Jlabopamopnas paboma Ne2. Hccnedosanue nunelinou ycaoku
I[pakTuueckoe 3aHsATHE. AJFOMHHUEBBIC CIUIABHI (CIICLHATBHbIC
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CHITyMHHBI)

7. CKJIOHHOCTD CILIABOB K yCaJI04HbIM PAKOBHHAM H OPHUCTOCTH.
Jlabopamopnas paboma Ne2. Hccredosanue auneiinou ycaoxku
[MpakTryeckoe 3aHsTHE. AJIIOMUHUEBBIE CIUIaBbl. [IpuMeHeHue B
XY/I0’)KECTBEHHOM JIUThE

8. JIuneiiHasl ycaaKa CIJIABOB H OTJIHBOK.

Jlabopamopnas paboma Ne2. Hccredosanue nuneliHou ycaoxu
OMAUBKU U3 ATIOMUHUEBLIX CNILABOB.

[Mpaktrueckoe 3ausitue. YepHele cruiabl. OOIIME MOIOKEHHUS U
KJ1accuuKaIus.

9. JIuHeiiHasl ycaaKa CIUIABOB H OTJIHBOK.

Jlabopamopnas paboma Ne2. Hccnedosanue nuHelinou ycaoku
OMAUBKU U3 ATIOMUHUEBLIX CNILABOB.

[IpakTuueckoe 3anarue. YepHsle criaBbl. MapkupoBKa.

10. Ycagounsbie HanpsizkeHust. PopMupoBaHHue 0CTATOYHBIX
HATIPSIAKCHUIH.

Jlabopamopnas paboma Ne2. HccreoosaHue auneliHou ycaoxu
OMIUBKYU U3 ATIOMUHUEBIX CHIABO8.

[Mpaktrueckoe 3ansitue. YepHsle criabl. CocoObI MOTYYEHHS.

10

11. Ycagounsie HanpsizkeHus1. PopMupoBaHUe 0CTATOYHBIX
HATIPSIAKCHUIH.

Jlabopamopnas paboma Ne2. Hccredosanue muneliHou ycaoxku

OMAUBKU U3 AIOMUHUEBLIX CNIIABOS.

[Ipaktuueckoe 3anarue. YepHele crnanbl. JIuTeliHple CBOUCTBA.

11

12. Ycanounble HanpsizkeHUs1. PopMUpoBaHHEe 0CTATOYHBIX
HaNPSKEHU.

Jlabopamopnas paboma Ne2. Hccnedosanue nunelinou ycaoku
OMIUBKU U3 ANIOMUHUEBLIX CNIABOS.

[Ipaktuueckoe 3anarue. Yepusle ciaBbl. [IpouHocTHBIE
XapaKTEPUCTHKH.

12

13. Ycanounsble HanpskeHnsi. @opMUpPOBaHHE 0CTATOYHBIX
HATIPSIAKCHUIH.

Jlabopamopnas paboma Ne2. Hccreoosanue auneliHou ycaoxu
OMAUBKU U3 ATIOMUHUEBLIX CNILABOE.

[Mpaktrueckoe 3ansTue. YepHsle cruiasbl. FOBenupHbIe n3aenus 13
YEPHBIX CIUIABOB.

13

14. CkJI0HHOCTBH CILUIABOB M OTJIMBOK K FOPSTYMM U XOJOAHBIM
TpelmuHaM.

Jlabopamopnas paboma Ne3.

Onpedenenue 0CMAMOYHbIX HANPANCEHULL 8 OMIUGKE.
[pakTryeckoe 3ansTre. UepHBIC CIUTABEL. YTJICPOIUCTAS CTATb.
[TpuMeHeHHe B IOBEIIMPHOM MPOU3BOICTBE.

14

15. CKJI0OHHOCTD CIJIABOB M OTJIMBOK K ropssiuMm u xXo0J10IHbIM

15
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TpenmHAM.
Jlabopamopnas paboma Ne3.
Onpedenenue 0cmamoynbix HANPsIICEHUL 8 OMIUsKe.

[Ipaktuyeckoe 3anarue. YepHsle ciuiaBbl. Hu3kosernposaHHble TN,

16. I'azoHACBIIIEHHOCTH cILIaBoB. HeMeTainmueckne BKIIOYEHNS.
Jlabopamopnas paboma Ne3.

Onpeodenenue 0CMamoyHbIx

[paktryeckoe 3anstue. YepHsie crutaBbl. CpeHeIernpOBaHHEIC
CTaju.

16

17. T'a3oHachIeHHOCTH cli1aBoB. HeMeTasimyeckne BKIOYEHHUS.
Jlabopamopnas paboma Ne3.

Onpeoenenue 0cmamoynbix HANPSICEHUU 8 OMIUBKe.

[IpakTuueckoe 3anarue. YepHble criaBbl. BelcOKoIErnpoBaHHbIE
CTaJIH.

17

18. KonTpoanHast pagota Nel.

Jlabopamopnas paboma Ne3.

Onpedenenue oCmamoyHbIX HANPANCEHUI 8 OMIUBKeE.

IIpaxTrdeckoe 3ansaTre. YepHble crumaBbl. CrienaabHbIe CTaln
(HeprkaBerolIas CTallb, XKapoIpPOYHasi, CO CIEIHaIbHBIMI CBOWCTBAMH)
CTaJIH.

18

Hroro B 3 cemecTpe

36

18

18

72

1.JInkBauus. 3aBUCUMOCTH MEXaHMYECKHUX CBOWCTB OT TOJIHHBI
CTEHOK OTJINBOK.

Jlabopamopnas paboma Ned. Onpedenenue CKIOHHOCMU CNIABA K
20pAHUM MPEWUHAM HA NPode U U3yHeHUe Memoda paccpedOmoyenus
Mennogoil deopmayuu 05t YCMpaneHus 20PHuUx mpeujut.
[pakTryeckoe 3aHsTre. [IparolicHHbIC CIUIABbl. BUABI 1 OCHOBHBIC
CIUIABHI.

2.YepHble cIIaBBI.

Craym.

Jlabopamopnas paboma Ne4. Onpeodenenue CKIOHHOCMU CNAABA K
20pAYUM MPEWUHAM HA BPODe U U3yYeHue Memood paccpeoomoyenus
mennosou depopmayuu 0 YCMPAHEHUs 2OPAUUX TPEUUH.
I[TpakTuueckoe 3aHsTHe. JparoneHHble CIulaBbl. 30J0ThIE CILUIABEI

3. UepHbIe CIUIABBI.

Cranu.

Jlabopamopuas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
20pAHUUM MPEWUHAM HA NPode U U3yHeHue Memooda paccpedonoyenus
Mennogoil deopmayuu 015k YCMpaHeHus 20PHUX mpeujut.
Ipaktryeckoe 3anstue. Jparorennsie cruiaBbl. CepeOpsiHbIC CILIABBI

4.YepHuble cIIaBbl.
Craau.
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Jlabopamopuas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
20pAYUUM MPEWUHAM HA NPode U U3YHeHUe Memoda paccpedOmoyenus
Mennogoll deopmayuu 015l YCMpaneHus 20PaHUx mpeuju.
[IpakTueckoe 3ansarue. parouenssie crasbl. [naTnHOBBIE CIIaBbI

5.YepHble CIJIABBI.

Cranu.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CRIABA K
20pAYUM MPEWUHAM HA Npode U U3yHeHue Memooda paccpedomoyenus
Mennogoil deopmayuu Oist YCMPAHeHUs: 20PAHUX MPEUJUH.
[Mpaktrueckoe 3ausitue. Jlparorennbie cruiassl. [lamiaareBpie CIUIaBbI

6. LBeTHbIE criiaBbl. MeaHbIE CIIIABBI

Jlabopamopnas paboma Ne4. Onpeodenenue CKIOHHOCMU CNAABA K
4eopsauum mpewunam Ha npobe u usyyeHue Memooda paccpeoomoyeHus
meno6oii Oeghopmayuu O YCMPAHEHUS 20PAYUX MPEUUH.
[TpakTrueckoe 3ansiTue. CycalbHOE 30JI0TO

7. IlBeTHDBIE cIiIaBbl. MeHbIE CTLIABBI

Jlabopamopnas paboma Ned. Onpedenenue CKIOHHOCMU CNIABA K
20pAYUM MPEWUHAM HA NPobe U U3YHeHUe Memoda paccpedOmoyenus
Mennogoil deopmayuu 015t YCMpaneHus 20PHuUx mpeujum.
ITpakTryeckoe 3ansTue. PUUrpanp.

8. IIBeTHbIe ciiiaBbl. MeaHbIE CIIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACHIUEHHOCMU
JIUMETIHBIX CNIIABOS.

[pakrryeckoe 3aasTre. [IpON3BOACTBO FOBEIMPHBIX CIUIABOB H
TEXHOJIOTUH TOJTyYCHHSI FOBEIMPHBIX U3ICITHH.

9. ATIOMHHHEBbIE CIJIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HaACbIUeHHOCHIU
JIUMELHBIX CHAABO8.

ITpakTryeckoe 3aHaTHE. HUKENEBbIE CITaBBI

10. AnroMUHHEBBIE CILIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HaACbIUEHHOCMU
JIUMELHBIX CNIABOS.

[IpakTnueckoe 3anarue. Hukenesble cruiaBel. Menpxuop

10

11. InHKOBBIE CILIABBHI.

Jlabopamopnas paboma Ne5. Onpedenenue eazonacviyyeHHocmu
JIUMEHbIX CHIAGO8.

[TpakTrueckoe 3ansitue. Hukesnesbie criabl. Huzensoupt

11

12. IluHKOBBIE CIJIABBI.

Jlabopamopuas paboma Ne5. Onpedenenue 2a30HACHIUEHHOCTIU
JUMENHBIX CHIABOS.

[IpakTryeckoe 3aHssTre. MarHueBbIC CILIABHI.

12

13. CepeOpsiHble CIIABBI.
Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACbIUEHHOCHIU

13
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JIUMENHbIX CHIAGOS.
IIpaktuueckoe 3anarue. Hukenesble CILIaBhL.

14. CepeOpsinble CIIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue eazonacviyyeHHocmu
JIUMELHBIX CHIABO8.

[TpakTrueckoe 3ansTre. LIMHKOBBIE CIIABHI.

14

15. 3os10TBIE CIVIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACHIUEHHOCMIU
JUMELHbIX CNIABOS.

ITpaktryeckoe 3anstue. [luakossle criassl. [IpuMenenne 8 TXOM

15

16. IInaTHHOBBIE CIJIABBI.

Jlabopamopnas paboma Ne6. H3zyuenue Mukpowinu@os aumetinbix
CNIaB08.

ITpakTryeckoe 3aHATHE. TUTAHOBBIE CILIABBI.

16

17. MajanaabeBble CILIABBI.

Jlabopamopnas paboma Ne6. H3yuenue muxpownugos aumeinvix
CNn1agos.

[MpakTrueckoe 3ansTue. JoObI4a AParoreHHBIX METAIIOB: 30J10TO,
cepebpo, IIaTHHA, MaJuIaJani.

17

18. KonTpoabHast pagora Ne2.

Jlabopamopnas paboma Ne6. Hzyuenue muxpownugos aumerinvix
CN1asos.

[MpakTrueckoe 3anstue. [Ipunon u cnenyaibHbIe CIUIABHI IS
IOBEJIMPHOTO MPOM3BOCTBA.

18

HToro B 4 cemecTpe

36

18

18

72

UTOro

72

36

36

144
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