[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WHdopmaLus o BnanenstMUHUCTEPCTBO HAVKHU U BBICIIE['O OBPA3OBAHUS POCCUNICKOMN ®EAEPALINN

OUO: Makcrpepiispexasiiep IO8IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICILIETO OBPA3OBAHUS
JIOMKHOCTb: AMPEKTOP AEQanT 0 " -

oma nogmcan: 2fM%&ﬁiﬁﬁjz?ff@ﬁﬁbW‘iﬁTﬁmXHp}qECKHI/I YHUBEPCUTET»
YHUKaNbHbIV MPOrPaMMHbIiA KNH0Y: (MOCKOBCKHH ITOJINTEX)
8db180d1a3f02ac9e60521a5672742735c¢18b1d6

@PakynbTeT MalIMHOCTPOEHUS

VTBEPX]IAIO

JlexaH

/E.B. Caporos/

A MMM 2024r.

PABOYAS ITPOI'PAMMA JUCIHUITJINHBI
JIuTeHbIe CIJIABBI ISl XYA05KeCTBEHHBIX U31eJTUH
Hamnpagienue noAroToBKM/CrenuaibHOCTh
29.03.04 «TexHo0TUS XY/10:K€CTBEHHOH 00pa0OTKN MAaTEPUAJIOB)
[Tpoduns/cnenuanuzanus
Pa3paboTka u npou3BOACTBO U31e/IUI NPOMBINLJIEHHOT0 AU3aiiHA
Keanudukamms

bakanasp

®opmbl 00ydeHus
O4YHasi

MockBa, 2024 .



Pazpa6orunk(u):

Joz=—

JlomeHT, K.T.H., 0.3. /A.A. Tlonomapes/

CoraacoBano:
3aBenytonuii kKadeapoit «MamrHbl ¥ TEXHOJIOTHU
JIMTEHHOTO TIPOU3BOJICTBAY,
/ ~
K.T.H., 0.3. /B.B. Conoxuenko/




wn e

Conep:xkanue

Lenw, 3a1a4u ¥ TUTAHUPYEMBIE PE3YIIBTATHI OOYUCHUS TTO JUCIIATIITITHE ...vvveenveeieveesveesnveeeees 4
MecTo TUCIMIUIMHEI B CTPYKTYPE 00Pa30BATEIBHOM MIPOTPAMMBI .....c.vveaveenresieeieesnenieenreennens 5
CTpyKTypa U COAEPKAHNUE TUCLIMIIIIMHBL. ....vviveiiiesrisieesiieie s sbe s sre s 5
3.1. Bupabl y4eOHOH PAOOTHI H TPYHOCMEKOCTD ...vvievvvresreeessressssseesssseessssessssesssssesssssesssssessseessns 5
3.2. TemaTuuecKuil TUIAH U3YUCHUS JTUCTIHTITIHBL ....veevvrerteessreetessseeesseessseessessnseesseessseesseesneens 5
3.3. COMEPIKAHME JIUCTIHITIITHTHBL ......vveeveenteesseeeseessseansesssseesseessseassesssnsesseesnseessessnseessessseessesanneens 6
3.4. TemaTuka CEMHHAPCKUX/MPAKTUYCCKUX U JTA0OPATOPHBIX 3AHATHH] ...c.vvevvveeiieeresirenieennes 7
3.5. Temaruka KypCOBBIX MIPOEKTOB (KYPCOBBIX PAOOT) ..vevvivrerririeisieeriniresieesresseesieessesnesseenas 8
Y4eOHO-METOANIECKOE U HHPOPMAITMOHHOE OOCCIICUCHUEC. ... veervvveererieaireessineessireesssneesssneenns 8
4.1. HopmatuBHbI€ JOKYMEHTBI U ['OCTBI.....cciviiiiiiiiiiicie s 8
4.2, OCHOBHAS JIHTECPATYPA «.uvveesuvreessseessssesssssesssssesasssessnsssssnsssesnsssssssessssesessesesssesssssessssessnsesans 8
4.3. JIOTIOJTHUTEITBHAS TIATEPATYPA «.vvveevrreessrrensusesasssessssnesssssessessssesessesssssessssessssessssessssseenns 8
4.4. DIEeKTPOHHBIC O0PAZOBATEIIBHBIC PECYPCDL...uviiuriiriiiasrisieestiasresieesreesesiessreenesieesre e s seee s 9
4.5. JIuneH3noHHOE U CBOOOIHO PAcIIPOCTPAHAEMOE IPOTPAMMHOE OOECIICUCHHUE ... 9
4.6. CoBpeMeHHbIE TpodeccHOHATbHbIE 0a3bl JaHHBIX U UH(OPMAIIMOHHBIE CIIPABOYHBIE
637 (o LY 1 ST T T O PR PP 9
MatepHambHO-TEXHHUECKOE OOCCTICUCHHME ... ...viuverreerressresteasseasresseessesssesseessesssesseesreesnesseens 10
METOAMUCCKIE PEKOMEHIALIHI .......vsviestesseesseessesseesseassesssesseesseasnesseensesssesseenseansesseesneennesneenns 10
6.1. MeToanueckue peKOMEHIANNH JIJISl IPETIOAaBATEINS IO OPTaHU3AIUN OOYUCHHUS ........... 10
6.2. Meroauveckre yKa3aHus 11 00yUJarOIIHUXCs 110 OCBOCHHIO JUCIIUTUTHHBI .....veevvvveenenes. 10
DOHJT OTICHOUHBIX CPEIICTB ... .vvveesveeessreessseessssessssseessssssssssesssesssssesssssesesssessssesssssesssssessnsessns 11
7.1. MeToapl KOHTPOJIS U OLEHUBAHUS PE3YITBTATOB OOYUCHMS ... vvvviveerrisirisiieniisinesieesreenns 11
7.2. lllxana ¥ KPUTEPUH OLIEHUBAHUS PE3YIBTATOB OOYUCHHUS .. ccvvvvvirreriairesieeniisnesieesreennens 12

7.3, OTICHOUHBIC CPEIICTBA ....uvesvveasreaureassessseeasseessseassesasssasseessssassesssseassessssssnsesssssssesssesansessses 15



1. Henu, 3a7a4u ¥ IJIaHUPYeMble Pe3yJbTAaThl 00yUeHHsl M0 JUCHUIITIHHE

Ilenvro nVCUMIIIUHBL ABISETCS MPHOOpETEHHE CTYICHTaMH 3HAHUI O CBOMCTBaX JUTEHHBIX
CIUIABOB, TEOPETUYECKUX OCHOBAX MX KPUCTAUIM3ALMU W IUIABJICHUS, a TAKXKE MPAKTUYECKHUX
HaBBIKOB  TI0  OMPENEICHUI0  TEXHOJOTHYECKMX  (JIMTEHHBIX)  CBOWCTB,  HaumOosee
pacrpoCTpaHEHHBIX JTUTEHHBIX CIJIABOB ISl U3TOTOBJICHUS XY/105KECTBEHHBIX U3/ICIUN.
3adauu nipenoaBaHus JUCUUIIINHBL:

- dopMUpOBaHUE NPEACTABICHHUS O TEOPUU 3ATBEPIEBAHUS M KPUCTAIUIM3ALUU
JUTEHHBIX CIJIABOB, UCIIOJIB3yEMBIX IS IPOU3BOJICTBA XY I0KECTBEHHBIX U3/CIINN;

- MOJIy4€HHE MPAKTUYECKOW MOATOTOBKM B OOJACTH MapKHUPOBKH, OIpeaeTIeHUs
JIUTENHBIX CBOMCTB CILIABOB, UCIIOIb3YEMBIX ISl IPOU3BOICTBA XYA0KECTBEHHBIX U3EIUI

- M3YYCHHE CYIIECTBYIOIIUX MPOO ISt MPOBEPKHU HA JIAOOPATOPHOM 00OPYyIOBAHUU
JUTEHHBIX CBOUCTB B XYI0’KECTBECHHBIX OTIMBKAX.

Ili1anupyemblie pe3yabTaThl 00y4YeHUsA

3HATh:

-TEOPETHUYECKUE OCHOBBI (POPMHUPOBAHUS (UZUKO-XMMHUYECKMX M MEXaHMUYECKUX CBOMCTB IpHU
KPUCTAJUIM3aLUN JTUTECHHBIX CIIIaBOB;

-BUJIbl TEXHOJIOTUYECKUX MpOoO0 s MCCIeNOBaHUSA (PU3UKO-XUMHUECKUX, TEXHOJOIMUECKUX
CBOMCTB JIMTEHHBIX CIUIABOB JJIsI U3TOTOBJICHUS XY 10KECTBEHHBIX U3/ICIIUN;

-OCHOBHBIE THUIIbI JIATEHHBIX CIUIABOB U UX MapKUPOBKH.

-0COOCHHOCTH Ha3HAYEHUS CIEAYIOMHUX TEXHOJIOTUYECKHX (PaKTOPOB U MApaMETPOB IPH JIUTHE
XY O’KECTBEHHBIX U3CIINNI:

-TeMIEepPaTyphl 3aJUBKM PAa3IMYHBIX METAIJIOB M CIUIaBOB B 3aBHCUMOCTH OT KOH(UTypauuu
OTJIIMBKHM, TEMIIEpaTypbl JUTEHHOW (OpMBI, BBIOPAHHOTO JIMTEMHOrO CIUIABAa U €ro
TEXHOJIOTUYECKUX CBOIMCTB, MaTepHaia JUTEHHOU (OPMBI.

yMeTh:

-CTPOUTB KPUBBIE OXJIAXKICHHS CIUIABOB M0 JUarpaMMaM COCTOSIHUS;

-ONpEeNATh M0 TEXHOJIOTHYECKUM IpodaM (U3UKO-XUMHUYECKHE, TEXHOJOTHUECKUE CBOMCTBA
JIMTENHBIX CIIJIABOB JUISl U3TOTOBJIIEHUS XY10KECTBEHHBIX U3/1EIINN;

-paciupoBBIBaTE MAPKU PA3TMUHBIX TUIIOB JTUTEHHBIX CILUIaBOB

- nojo0paTh CIUIaB TOJ KOHKPETHBIN TEXHOJIOTMYECKUH TMPOLECC W  HAa3HA4YMTh
TEXHOJIOTUYECKHE TapamMeTpbl A TMOIydeHus Oe3nedeKTHOH OTIMBKH, CBOMCTBAa KOTOPOIi
YAOBIETBOPAIOT TPEOOBAHUSAM TEXHUYECKOTO 3a/1aHU.

BJIAJ€Th:

-HaBbIKAMHM IO W3TOTOBJIEHMS JIMTEWHBIX MPOO U ONPEIECICHHUI0 TEXHOJOIMYECKHUX CBOMCTB

CIINIaBOB, B XOJI€ ITPOBCACHUA SKCIICPUMCHTAJIbHBIX HCCIIeIOBaHUIM.
- HaBbIKaMU U YMCHHIMH BLI60pa CIIaBa IIpU HNPOCKTHPOBAHUU TCXHOJIOTHUYCCKOI'O IMpoHecca
MOJIYUCHHUA XYA0KECTBECHHBIX OTJIMBOK.

O6yuenue no auctuIuinHe «JIuTelHble CIUIaBbl JUIS XYyA0KECTBEHHBIX W3/ICIIHI
HaIpaBJIeHO Ha (POPMUPOBAHKE Y 00YUAIOIITUXCS CIACAYIONIUX KOMITETCHITUH:

Koa 1 HauMeHOBaHUE KOMIETEHIHIT NHAUKATOPBI 10CTHAKEHHUS
KOMIIETeHI[HH
[TK-4 Crioco6eH k pa3paboTke UIIK 4.1. IlpumeHsieT 3HaHUsI OCHOBHBIX

TEXHOJIOTUYECKUX MTPOLECCOB IPOU3BOJACTBA | METOOB pa3pabOTKHU TEXHOJIOTHUECKUX
XYJI0’KECTBEHHO-TIPOMBIIIJICHHBIX O0BEKTOB | MPOLIECCOB MPOU3BOJICTBA XY I0KECTBEHHO-
IIPOMBIIIICHHBIX 00BEKTOB;

NIIK 4.2. BnaneeT HaBbIKaMu 10 pa3paboTKe




TEXHOJIOTHUYCCKHUX ITPOLICCCOB ITPONU3BOACTBA
XYH0XCCTBCHHO-ITPOMBINIJICHHBIX 00BEKTOB.

2. MecTO TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Jlucuunimza OTHOCUTCH 4acTH, bopmupyemoit
oOpazoBaTeabHbIX OTHOIIEHUH 0710Kka b1 «/ucuummmabl (MOTyIH )».
HucnunnuHa «JIutediHble chaaBbl A XyAOXKECTBEHHBIX M3JeJuil» B3aUMOCBs3aHA

JIOTMUYECKU U COJEP’KATEIbHO-METOAMYECKH CO CIEAYIOIIMMHU JUCLMIIMHAMU U NPaKTHKaMH
OOII:

— Martepuanosenenue u TepMuueckas 00paboTKa;

—  Xumus;

— TexHonoruu Npou3BOJACTBA XyJOKECTBEHHO-IIPOMBIIIJICHHBIX O0OBEKTOB,;

— IIpoekTHas 1eATeNIbHOCTS;

— VYyeOHas mpakTHKa.

Y4aCTHHKaMHU

3. CTpykTypa U coaepKaHue TUCHHIINHBI
OOG1mast TpyJ0eMKOCTh JUCIIMIUIMHEI COCTABIISICT 8 3a4eTHBIX eUHUII, 288 aKkaJleMIIECKHX 4acoB
(u3 Hux 144 — camocrosTenbHas paboTa CTy/IEHTOB).
3.1 Bwuabl y4eOHoi1 paGoThbI U TPYA0EMKOCTH

(mo popmam oOydcHMSI)

3.1.1.0unas popma oOyueHuUs

Ne Bia vae6Hoii paGorhI KoanuecTBO CemecTpsl
n/n ry P 4acoB 3 4
1 AyIMTOPHBIC 3AHATHS 144 72 72
B ToM uucne:
1.1 | Jlekuuu 72 36 36
1.2 | CemuHapcKue/mpaKTHUECKUE 3aHITUS 36 18 18
1.3 | JJabopaTopHble 3aHATHS 36 18 18
2 CamocrosiTeibHas padoTa 144 72 72
B ToMm uucne:
2.1 IToAroToBKa K MPAaKTUYECKUM 3aHATHSIM 36 36
2.2 [ToaroToBka K 1a00paTopHEIM paboTam 36 36
3 IIpomMeskyTOUHASI aTTeCTALUS
3ayet/mud.3aueT/IK3aMeH 3a4er IK3aMeH
Hroro 288 144 144

3.2 TemaTuyeckui MJIaH U3y4YeHUs TUCHUININHBI
(mo popmam oOyueHUs)
TemaTuyeckuii MaaH U3y4eHUs! AUCIUIUIMHBI TPEACTABICH B MpuiiockeHu Ne 1 Kk JaHHOM
paboueii mporpaMme JUCITUTUIHH.




3.3 Coaepxkanue TUCUMILTHHbI

Pa3nea 1. BBenenue.
Tema 1. lenu w 3amaun AWCHMITIMHBL. MECTO W pOJIb JAMCHUIUIMHBI B OOMICH CTPYKType
MTOATOTOBKH CIIELIMAIMCTOB, CBSI3b C APYTUMHU JUCHUIIIMHAMU. OCHOBHBIE TOHATHUS JUCLHUILINHBI
«JIuTeliHple  CruiaBbl  UIA XYJOXKECTBEHHBIX — M3Jenui». JluTelHble  CIulaBel,  Kak
KOHCTPYKLIHMOHHBIE MaTEPHUAJIbl B MAILIMHOCTPOEHUH.
Paznen 2. Teopusi niiaBjieHUs1 1 KPUCTALIM3ANMUN METAJJIOB M CILIABOB.
Tema 1. [Ipouiecchl nuaBiaeHNs U KPUCTALIU3AUN METAJUIOB U CIJIABOB.
Tema 2. CTpoeHue U CBOMCTBA KUAKOTO METaJLIA.
Tema 3. [lonsaTuss kpuctaymuzauuu W 3arBepaeBanus. DopMupoBaHUE JHUTOM CTPYKTYpPhI
OTIUBKH U (DPU3MKO-MEXaHUYECKHX CBOMCTB cruiaBa. CriocoObl yIpaBlIEHUs KPUCTALTHYECKON
CTPYKTYpPOI OTJIIMBKH.
Pazpgea. 3. JIurelinblie cBOHCTBA CIJIABOB.
Tema 1. O0mast XxapakTepUCTUKA JUTEHHBIX CIUIaBOB. JIuTeliHbIe cBoCTBA. TexXHOIOTrHYECKHE
CBOICTBA B YCJIOBHSIX TAHHOW TEXHOJIOTUU JIUTHA.
Tema 2. XXuakoTexkydecTb METaUIOB M CIUIaBOB. [IpoObl ayis omnpesaeneHus. 3HAYCHHUE 3TOTO
CBOMCTBA JUI1 IIPAKTUKM JIUTEHHOTO NpPOU3BOACTBA. lIoHATHE O HYIEBOM >KMIKOTEKYYECTH.
Mexanu3m  ocTtaHOBKM 1oToKa. DakTopbl, BIMAOIIME Ha KUAKOTEKy4decTb. CBs3b
KHUJIKOTEKYYECTH U AWATPAMMBI COCTOSHUS. 3HAYCHUS KUJAKOTEKYUYECTH IO CIIUPAIBHON mpode
JUIsL HEKOTOPBIX CIUIAaBOB. ['a30IOIJIOIMIEHHE M Ta30BbIACIICHHE B METaulaX M CIUIaBax.
Hcrtounnky mnomanaHus ra3oB B MeTaUl. BiMsHue ra3oB Ha CBOWCTBA CIUIABOB M KAa4yeCTBO
MOJIy4ae€MOM POLYKIHUH.
Tema 3. Mexanusm o00Opa3oBaHus Ta30BOW U Tra30yCaJ04HOM MOPUCTOCTH. Mephl
NpEeAYNpEeXKACHUS MOMAJaHUsg ra30B B METaUl W NPEIOTBpPALICHUS BBIICICHUA UX IpHU
3aTBEpAeBaHUU. MeTobl ONpeeICHNs] Ta30HACHIIIEHHOCTH CIJIaBOB. JIMKBAIIMOHHBIE CBOMCTBA
crutaBoB. Koadduiuent pacrpeneneHust 1 ero pojib B JMKBAIMOHHBIX TIpoleccax. MexaHu3Mm
BO3HHMKHOBEHUS 30HAIBHOM (MPAMOIN M 00paTHOI), AEHIAPUTHON U IPaBUTALIMOHHOM JIMKBALIUH.
Kpurepun onenku mnukBanuu. BinsHHe IMKBaMM Ha CBOWMCTBA OTIMBOK M MEPBI €€
pEayIPEXKICHUSA.
Tema 4. OcHOBHBIC TOHATHS 00 ycajke. Ycajaka METaUIOB, CIUIABOB M OTJIIMBOK. OObemMHas
ycaJika CIUIaBOB B KMJKOM COCTOSIHWH, NPU 3aTBEPACBAHUHU U B TBEPJOM COCTOSHUHU. METOJbI
onpejaeneHus: O0BEMHOW yCaJlKH CIJIaBOB B JKMJIKOM COCTOSHUM M TPU 3aTBEP/ECBAHUU.
Mexanu3m o0pa3oBaHMsl yCaIOYHBIX PAKOBUH M yCaJI0YHOW MOPUCTOCTH B OTJIMBKAX, UX CBS3b C
JMarpaMMON COCTOSIHUSI M CKOPOCTBIO OXJIAKICHHUS.
Tema 5. JluneiiHas ycagka CIUIaBOB M OTJIMBOK. Metonasl ompenenenus. CBoOonHas u
3aTpylIHEeHHas ycazaka. [IpemycagodyHoe pacmimpeHue CIUIaBOB W OTJIMBOK, €ro BIIMSHUE Ha
TUHENHHY0 ycanky. [IpuunHbI, BBI3BIBAIOIIME MPETYCaJ0YHOE pACHIUPEHHE. YUeT JIUHEHHOM
YCaJIKU TIPU WU3TOTOBJICHUH W MPOEKTUPOBAHWUH MOJEIIHbHO-CTEP)KHEBOW OCHACTKHU. Y CaJlOYHbIE
HaAMpPsDKEHUsS B OTIMBKAaX. MexaHW4eckue, TepMuueckue U (a3oBble HampsikeHHs. BHyTpeHHUe
HaIPSKEHUSI.
Tema 6. BpemeHHble W OCTaTOYHBIE HampspKeHHWs. MexaHusM (OPMUPOBAHUS OCTATOYHBIX
HaIpsHKEHUH, (PaKTOPBI, BIUSIONINE HA UX BEIMYUHY H MEPOIPHUATHS 10 UX CHIKEHUIO0. MeTOIbI
OMpeNe]eHUs] CKIOHHOCTH CIUIaBOB K OCTAaTOYHBIM HamnpsokeHUsM. CHSTHE OCTaTOYHBIX
HarnpspDKeHud. PenakcanmonHast CTOWKOCTh U CTa0MIIH3aIns pa3MepOB OTJIMBOK.
Tema 7. lopsume TpelmMHBI B OTJIMBKAxX. [OpAYEIOMKOCTh CIUIABOB KakK CIEACTBUE
MEXaHWYECKUX HaIpPSIKEHUM, HU3KUX MEXAHWUYECKUX CBOMCTB B HHTEpBAJIE TEMIIEpaTyp
KPUCTATU3AIMU U HEOJHOPOIHOCTH CBOWCTB OTIUBKH (JoKanu3anuu nedopmaruii). OueHka
rOpsYEIOMKOCTH CIUIABOB, CKIIOHHOCTH OTJIMBOK K TOPSTYMM TPEIIMHAM.
Tema 8. XomonmHele TpeUIMHbI, BHEUIHHE MpH3HAKH. [IpuumHBl 00pa3oBaHHsS U OIICHKA
CKJIOHHOCTH CIJIABOB U OTJIMBOK K XOJIOJHBIM TPEIIMHAM.
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Pasznea 4. Il puHuunsl pa3padoTKU JUTEHHBIX CIUIABOB M METOAbI ONITUMM3AIUN UX
XHMHYECKOr0 COCTaBa.
Tema 1. OcCHOBHBIE TIOHATHS, CBSI3aHHBIE C XHMHYECKHM COCTaBOM CIUIaBOB: 0a30BbIi
KOMIIOHEHT, JIETUPYIOIIME »3JIEMEHThI, MNpuUMecu MoAu(UKATOpPHl U T.J. MeToabl OILEHKHU
B3aMMOJICHCTBUS DJIEMEHTOB C 0a30BbIM KOMMOHEHTOM. OCHOBHBIC THUIIBI B3aUMOJICHCTBUS
KOMIIOHEHTOB W THUIBI OJIOKOB JUarpaMM COCTOSIHHMSI JIMTEHHBIX CIUIaBOB. Baxkueiiiue
XapaKTEePUCTUKUA JAUarpaMMbl COCTOSIHUS, OMpeNessiole CBoHcTBa cruiaBoB. OOmue
3aKOHOMEPHOCTH BJIMSIHUS 3JIEMEHTOB HA MEXaHUYECKHUE CBOMCTBA CILUIaBOB. OCHOBHBIE METObI
YIPOUYHEHHUS JIUTEHHBIX CIUIAaBOB (PAacTBOPHOE, aJJUTHUBHOE, KapKacHOE U JUCIEPCHOHHOE).
[TpuHuMnBl BpIOOpa JIETUPYIOLIETO KOMILUIEKCAa CIUIABOB. DJKOHOMHYECKAs XapaKTepUCTHKA
JETUPYIOIIUX  3JEMEHTOB. MeTonbl  ONTUMHU3AIMM  XUMHYECKOTO  COCTaBa  CILUIABOB,
ucnoiib3osanue 9BM i1t S TUX LEeNen.
Pazgen 5. O0masi xapakrepucTuka, (popMUpPOBaAHHE JMTOH CTPYKTYPbl M OCOOEHHOCTH
JINTEHHBIX CBOMCTB 7KeJIe30yIJ1ePOAUCTHIX CIJIABOB.
Tema 1. UyryHsel: cepbl, KOBKHE, BBICOKOIIPOYHBIC, C BEPMHKYJSIPHBIM TrpapuTOM,
CUHTETUYECKHUE,  JIETUpOBaHHblE.  MapKUpoBKa  4YyryHOB, MEXaHUYECKHE  CBOMCTBA,
OKCIUTyaTallMOHHBIE CBOWMCTBAa 4YyryHOB C rpadutoM. O6nacts npumeHeHus. OcoOeHHOCTH
(GbopMUPOBaHUS JTUTON CTPYKTYPhl U OCOOCHHOCTH JIUTEHHBIX CBOMCTB UyT'YHOB.
Paznen 6. O0masi xapakrepucTuka, popMupoBaHHe JUTON CTPYKTYPbI H OCOOEHHOCTH
JINTEHHBIX CBOMCTB CIUIABOB IIBETHBIX METAJLJIOB.
Tema 1. O0mas xapakTepUCTHKA aTFOMUHHUEBBIX, MATHUEBBIX, MEHBIX, IMHKOBBIX, TUTAHOBBIX
Y HUKEJICBBIX JINTEHHBIX CIUIABOB, NX MAPKUPOBKA, 00JIaCTh MPUMEHEHHUS.
Tema 2. Ocobennoctu GOpMUPOBAHUS TUTON CTPYKTYPHI M TEXHOJIOTUYECKUX CBOMWCTB I[BETHBIX
JINTEUHBIX CIUIABOB.

3.4 TemaTnka ceMUHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX
3aHATHHI

3.4.1.IlpakTrueckue 3aHATUS
3.4.1.1. Menusie crutaBbl (OpOH3BI).
3.4.1.2. Mensble CIUTaBHI (J1aTyHN).
3.4.1.3. MezHbIe CIUIaBbl HPUMEHEHUE B XYyI0KECTBEHHOM JTUTHE.
3.4.1.4. AnroMUHHEBBIE CIUTaBbI MIOyYSHHE TEPBUYHOTO METAJIA.
3.4.1.5. AnroMruHHEBBIE CIUIaBbI (IPOCTHIE CUITYMUHBI)
3.4.1.6. AnroMHUHHEBBIE CIUIABBI (CIIENMAIbHBIE CHITYMHHBI)
3.4.1.7. AnroMuHHEBBIE CIUTaBbL. [IpMeHeHNe B Xy0)KECTBEHHOM JINThE
3.4.1.8. Uepnsie craBbl. O0IIMe MOI0KEHNS M KIacCHpUKaIys.
3.4.1.9. Yepnsie crutaBel. Cepblil 4yTyH.
3.4.1.10. Yepnsbie craBbl. KoBkuii 4yryH.
3.4.1.11. Yepuobie crasbl. YyryH ¢ mapoBuaHoM hopmMoii rpaduTa.
3.4.1.12.. Yepnsble crnaBbl. UyryH ¢ 4epMHUKYISIpHOW (opmoii rpadura.
3.4.1.13. YepHnble cruiaBbl. JlerupoBaHHbIE YYTYHBI.
3.4.1.14. YepHuble cruiaBbl. YTIEPOANUCTAs CTaITb.
3.4.1.15. Yepnsie craBbl. Hu3KkonernpoBaHHbIe CTalH.
3.4.1.16. Yepnsie craBbl. CpeaHeNernpoBaHHbIE CTAJIH.
3.4.1.17. YepHsle criaBbl. BeicokonernpoBaHHbIe CTalIH.
3.4.1.18. Yepnsie crasbl. CriennaibHbIe CTaIN (HEpIKaBeIomast CTajb, )KapOIpOYHasi, CO CIICIHAIbHBIMU
CBOWCTBaMH) CTaJIH.
3.4.1.19. JIparouieHHbIe CIIaBbl. BHIIBI 1 OCHOBHBIC CILIABHI.
3.4.1.20. IparoueHHBIE CIDIaBHI. 30JI0THIE CIIABHI
3.4.1.21. Iparouennsie cruiaBbl. CepeOpsiHbIE CIUTaBEI
3.4.1.22. lparouieHHble crutaBbl. [I1aTHHOBEIE CIUIABHI
3.4.1.23. Jlparouennbie cruaBbl. [lamianneBsie CIIaBbl
3.4.1.24. CycanbHOe 30J10TO
3.4.1.25. ®dunurpass.



3.4.1.26. I1pon3BOJICTBO IOBEIUPHBIX CIUIABOB M TEXHOJIOTHH MOJYYESHUS! FOBEIUPHBIX U3/IEIHH.
3.4.1.27. HukeneBbie CILIABHI

3.4.1.28. HukeneBsle criiaBel. Menbxuop

3.4.1.29. Hukenessle critaBel. Huzensoupt

3.4.1.30. Mar=aueBble CIUIaBHI.

3.4.1.31. HukeneBbIe CIIIABEL.

3.4.1.32. IIuHKOBBIE CILIABHI.

3.4.1.33. llunkosele cruael. [Ipumenenne B TXOM

3.4.1.34. TuTaHOBBIE CIIABHL

3.4.1.35. JIoObIva AparolieHHbIX METAIUIOB: 30JI0TO, cepedpo, MIaTHHA, MAJIa 1.
3.4.1.36. [Ipumown u criernuanbHbie ciutaBbl it TXOM

3.4.2.J1abopaTopHble 3aHATUS

3.4.2.1. Jlabopatopnas padora Nel. OnpeneneHue sXUIKOTEKY4eCTH JTUTEHHBIX CIIJIABOB.
3.4.2.2. JlaGoparopHass pabGora Neo2. HccrnemoBaHue JWMHEHHON YCaaKh OTJIMBKH U3
QIFOMUHHUEBBIX CIUIABOB.

3.4.2.3. JTaboparopnas padota Ne3. OnpenesieHne OCTaTOUYHBIX HAMPSHKEHUH B OTJIMBKE.
3.4.2.4. JlaboparopHas padota Ne4. Onpenenenne CKIOHHOCTH CIIaBa K TOPSYUM TPEUIHHAM
Ha Tpo0e W W3yYeHUE METO/ia PacCPEeOTOYCHUS TEIIOBOH jaedopMaiuu JUisl YCTpaHCHHsI
TOPSTYHX TPEIIHH.

3.4.2.5. JIaboparopnas padota Ne5. OnpeneneHne ra30HaChIIIEHHOCTH JTUTEHHBIX CIIJIaBOB.
3.4.2.6. JlabopaTopnas padora Ne6. M3yueHre MUKpOILTU(OB JINTEHHBIX CIIABOB.

3.5 TemaTnka KypcoOBbIX IPOEKTOB (KypCcOBBIX padoT)
KypcoBoii mpoeKT He nperycMOTpeH Y4eOHBIM TIIaHOM.

4, YueOHO-MeTOAMYeCKOE U MHPOPMALIMOHHOE 0O0ecIieueHmne
4.1 HopmaruBHblie 10kyMeHTbI 1 'OCTbI

1.I'OCT 859-2014 Menas. Mapku.
2.'OCT 1412-85 YyryH ¢ miacTuHYaThIM rpaduTOM JJisi OTIIMBOK. Mapku

4.2 OcHOBHaf JIUTEpPaTypa

1. llunuises, B. H. Kpucrannuszamnus v 1uTeiiHble CBOICTBA CIIaBOB: yueOHOe nocodue /
B. H. lumses. — Ilepms: [THUITY, 2008. — 260 c. — ISBN 978-5-398-00022-1. — TexkcrT :
ANEKTPOHHBIH // Jlanb: 3IIEKTPOHHO-ONOIMOTEYHAs cuUcTeMa. — URL:
https://e.lanbook.com/book/160750

2. Tpyxos A.Il, EpmoB M.IO., JlechoB B.H. Jlureiinsie cruiaBel. MeTtoauueckue
yKazaHus K 1JabopaTopHbM padotam.-M.: MI'TY «MAMI».-2004.-32c.

4.3 JlonmoJiHUTeJILHAS JINTEPaTypa

1.MapykoBuy, E. W. Jlutelinsie crnael U TexHonoruu: Mmonorpadus / E. 1. Mapykosuy, M. 1.
Kapnieako. — MuHck : benopycckas Hayka, 2012. — 442 ¢. — ISBN 978-985-08-1499-9. —
Texcr: anexTpoHHbI // JlaHb : 3neKTpoHHO-OnbMuoTeuHas cucrema. — URL:
https://e.lanbook.com/book/905162.



https://e.lanbook.com/book/160750
https://e.lanbook.com/book/905162

4.4  JnexTpoHHBbIE 00pa3oBaTe/IbHbIE Pecypchl
B HpOI_[CCCG I/I3y‘-I€HI/ISI JOUCLHHUIIJIINHBI BO3MOXXHO HpI/IMeHCHI/Ie JUCTAHIITMOHHBIX 06p330BaTCJIBHI:IX
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 JluueH3uOHHOEe W CBOOOJAHO PpACHPOCTPaAHsSIeMOe NPOrpamMMHOe
o0ecrieuenue

HaumenoBanue |Paspadorumk IIO HocTynHocrs Ccblika Ha Enunblii peectp
(mpaBoob6Jiagaresib) | (IMIEH3HOHHOE, POCCHIICKUX MPOrpaMM JJIst
cB00OIHO 9BM u B/l (npn Haan4uumn)
pacnpocTpaHsieMoe)
Astra Linux | OOO "PYCBUTEX- [ JluneH3uoHHoe https://reestr.digital.gov.ru/reestr
Common Edition | ACTPA" /305783/?sphrase_id=954036
MoitOduc OOO "HOBBIE JluueHn3nonHoe https://reestr.digital.gov.ru/reestr
OBJIAYHBIE /301558/?sphrase_id=943375
TEXHOJIOT "

4.6 CoBpemMeHHbIE npogeccuoHaIbHbIE 0a3pl  JaHHBIX H

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

HaumeHoBaHue Ccblika Ha pecypc JIOCTYIHOCTD

HNupopmManMoOHHO-CIIPABOYHbIE CHCTEMBI

JoctymnHa B ceTu

Stack Overflow https://stackoverflow.com/ | UuTepHer 6e3
OrpaHUYECHUIN

Muopmarmonssie pecypent Cern http://consultant.ru JoctymHo

KoncynbrantlLimtoc ] '

ITopran PenepanbHbIX

FOCYAApCTBEHHBIX http://www.fgosvo.ru JoctymHo

00pa3oBaTeNbHBIX CTAaH/IAPTOB
BBICIIIET0 00pa30BaHuUs

JIeKTPOHHO-0UOJINOTEeYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
WuTepuer 6e3
OrpaHUYECHUHN



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/
https://e.lanbook.com/

IPR Books https://www.iprbookshop.ru/ | JloctymnHa B cetn
WuTepuer 6e3

OrpaHUYECHUN
IIpodeccuonanbHbie 6a3bl JAHHBIX
ba3a naHHbBIX Hay4HOM http://www.elibrary.ru HoctymnHo
3JIEKTPOHHON OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com HoctymnHo

noJuTeMaTuueckas pedepaTuBHO-
o6ubnuorpaduyeckas u
HAyKOMETpUYECKas
(bubmuomeTpuyeckas) 6a3a JaHHBIX

HHTEpHET pecypChl:
1.https://www.youtube.com/watch?v=e609h2ce8Ac Kpucrau3aius METaIOB.

5. MarepuajibHO-TEXHHYECKOe o0ecnedeHne

Jlexnu mpoBOIATCS B ayAUTOpHUsX Kadeapsl u obmiero GoHma, OCHAMEHHBIX MYJIbTHMETUIHHBIM
MIPOEKTOPOM JIJIsl TOKa3a BUICO(PHUIBMOB, CIIAi/10B, IPE3CHTALUI.
Jlst ipoBeieHusT TaOOpaTOPHBIX PabOT MCHob3yeTcs abopaTopus mporeccoB utbs H106 u
aB2110.
OcHoBHOE 000pyIOBaHUE:!

1. BwicokouacToTHas raBmibHas neyb UCT

2. IlnaBumbHas neus i Al- criiaBoB

3. berynsl (cmecuTenu GOpMOBOUHON CMECH)

4. OcnacTtka 1715 poBeieHUs 1abopaTopHbIX padboT Nel-Ne6.

6. MeToauveckne peKOMeHAANU

6.1 MeToanueckue peKOMEHIAUMH VIS NIPenoAaBaTeJisi 1o
OpraHu3anuyu 00y4eHust

HpI/I HU3YUYCHUU TCOPCTUUCCKOTO MaTCpuajia 0co00e BHHMaHHUE H606XO,Z[I/IMO O6paTI/ITB Ha
B3aUMOCBA3b MEXKOY JINTEHHBIMIA CBOMCTBAMU METAJIOB M CIIaBOB, W HX IIOJIOXKCHHH Ha
auarpaMmme COCTOSIHHWA KOHKPCTHOTO  CIIJIaBa. HpI/I MIPpOBCACHUN JIeKI_[I/Iﬁ HCO6XO,Z[I/IMO
HCIIOJIB30BATh COBPEMCHHBIC IIPOrpaMMbl 110 MOACIUPOBAHUIO JINTEHHBIX mponeccoB A
HarjiIsaaHOCTH u o0JieryeHust ITIOHUMAaHUuA MMPOTCKAHUA MHOFO(l)aKTOpHOFO mnmponecca
KpucTalliIn3allui METAJUIOB U CIIJIaBOB.

HpI/I MMPOBCACHUN HaGOpaTOpHBIX U TPAKTUYCCKHUX pa60T INNIaBHOC BHUMAHHC CJIICAYCT
YACTATE MPAKTUYCCKHUM HaBbIKaM I10 HM3TOTOBJICHHIO JIMTEHHBIX Hp06 IJi1 ONpPEACICHUA
TEXHOJIOTUYECKHUX CBONCTB CILJIaBOB.

6.2 MeToaudeckue ykazaHusi JJisi 00y4alIIMXCs 0 OCBOEHUIO
AUCHHUTLTHHBI
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https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/
https://www.youtube.com/watch?v=e6O9h2ce8Ac

CamocrosarenbHass paboTa CTYIACHTOB JIOJDKHAa OOECHEeYUTh BBIPAOOTKY HAaBBIKOB
CaMOCTOSITEJIbHO TBOPYECKOTO IMOJAXOJA K PELICHHUIO 3a]ad, HalpaBJICHHBIX Ha 3aKperieHue
3HAHUH, TOJYYCHHBIX MPU aAyAUTOPHBIX 3aHATHSIX.

3aaun caMOCTOSITEIBHOU PaOOTHI CTY/ICHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSITENILHON yueOHO paboThI;

- OCBOEHHE COJIEPKaHUs JUCLUIUINHBL;

- yIiayOJieHHe COJIEpKaHU U OCO3HAHNWE OCHOBHBIX MOHSATHHA JUCIUTUINHBL

- UCMOJIb30BaHUE MaTepuaslia, COOPAaHHOIO U IOJyYEHHOI'O B XOJE CaMOCTOSATENIBHBIX
3aHATHH U1 3P PEKTUBHOMN MOATOTOBKH K 3a4ETYy.

Bupl BHEay IUTOPHOI CaMOCTOATEILHON pabOTHI:

- CAMOCTOATEJIBHOE N3YYEHHUE OT/EIbHBIX TEM AUCUUIUINHBL,

- IOJITOTOBKA K JIEKIIHOHHBIM 3aHITUSAM;

- MOJITOTOBKA K JJa00OpaTOpHBIM padoTam;

-[I0/IFOTOBKA K MPaKTUYECKUM padoTaM

- MOJITOTOBKA K KOHTPOJILHBIM paboTaMm.

Jlis  BbIONHEHMA J1O00Or0 BUAA CaMOCTOATENBHOW pPabOThl HEOOXOIMMO NpOMTH
CJIEYIOIINE ATAIbI:

- ONpeIeICHNE LIETIN CaMOCTOATENbHOM padoThI;

- KOHKpETH3alus M03HaBaTeIbHON 3a1a4;

- CaMOOILIEHKa FOTOBHOCTHU K CAMOCTOSITEJIbHOM padore;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHSL, BEAYIIEro K PELICHUIO 3a/auy;

- IJJaHUpPOBaHHE pabOThl (CAaMOCTOSITENILHOM MM C IOMOIUBIO IpernojaBaTelis) Hal
3aJJaHUEM;

- OCYUIECTBJICHHE B IPOLIECCE BBIIOJHEHUS CAMOCTOATEIbHOW pabOThl CaMOKOHTPOJIS
(MIpOMEXKYTOYHOT'O M KOHEUHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIOJHEHUS PaOOTHI;

- pedexcust;

- Ipe3eHTaIus paboThl.

Jnst aTOr0 mporpamMmoi mpeycCMOTPEHO HalMcaHue BYyX pedepaToB MO MPeaoKeHHBIM
TEeMaM.

[ToaroroBka k mabopaTopHbIM paboTaM, MOATOTOBKA OTYETHI BBHITIOJHEHHBIX Pa0d0T U UX
3alIUTa SBJISETCS OJHUM U3 OCHOBHBIX BHJIOB CAMOCTOSITENIbHON paOOThI CTYACHTOB.

7. DOoH/1 OLIECHOYHBIX CPEICTB

7.1 MeTtoabl KOHTPOJISI U OLIECHUBAHUSA Pe3yJIbTATOB 00y4YeHUSA
OuneHouyHbIe cpeacrBa A TEeKYLIero KOHTPOJII  YCIIeBaeMOCTH,
NMPOMEKYTOYHOM ATTECTAUU 10 UTOraM OCBOCHHUS JUCIHUTIIMHBI.

B mpomecce oOydeHust, I TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HCIOJB3YIOTCS HOBAs
cTo OanmpHasi pPEUTHHrOBasi CHCTEMa, KOTOpas BKIIOYAeT B CeOs CIEAYIONIUE OIEHOYHBIC
Cpe/IcTBa:

— WVHHIMATUBHOCTHh CTYJICHTA Ha JICKIIMU, 3aKJIFOYAIONIAsCS B OTBETE HA IMOCTaBJICHHBIC
BONPOCHI, Tipu TipoBeaeHNH nekuuid (ot 0 mo 2 OGamnos). Ilpu »ToM maHHBIE Oajibl
YUYUTBIBAIOTCS CBEPX CTa 0ajUIOB MU HE YYMTHIBAIOTCS TpH (POPMUPOBAHUU WHTEPBAJIOB
MOJTYYCHHSI UTOTOBOM OIICHKH B Tabnuiax Excel,

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

— JIB€ KOHTPOJIbHBIC PabOThI, cocTosIIHE U3 11 BOMPOCOB, MO 3aBEPIICHUH JBYX Pa3JlIEIOB
muctuiuTaHeI (o1 0 10 22 6ayuioB);

— TOJATrOTOBKa K J1abopaTopHbIM paboTam U ux 3ammura (0T 0 70 6 6aI0B)
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— TMpPU WUCIOJIb30BAaHUU OH-JAH KypcOB (IMCTAaHIIMOHHOTO 0O0pa30BaHUs) TEKYIIHA
KOHTPOJIb MW TMPOMCKYTOUYHAA aTTCCTAllUA OCBOCHUSA JUCHUIINIMHBI TIPOBOAUTCA C
HCIIOJIb30BaHUEM TECTUPOBaHUs (OaHKA TECTOBBIX 3aIaHHM ).

HpOMe)KYTOLIHaSI arTecTalusa CTyACHTOB ITO y‘ICGHOﬁ JAUCHUIIIIMHE ITPOBOAUTCA B COOTBECTCTBUU
¢ mradom OOIl — 3adeTr W »5K3aMeH. OK3aMEH MPOXOAWT B THUCbMeHHOW (opme. K
HpOM@)KyTO‘IHOﬁ arreCTallu CTYACHT OOIYCKACTCA TOJIBKO ITPU BBIMIOJIHCHHUHM W 3alIUTC BCECX
MPEeyCMOTPEHHBIX JITAOOPATOPHBIX paboT, BHINOJHEHUH BCEX 3aJaHUN M0 MPAKTHYECKUM
paboTaM, KpoMe TOro, CTYACHTY HeoOxonumo HaOpaTh He MeHee 40 OanoB MO PEHTHHTOBOM
CUCTEME OIICHKHU 3HAHUII.

7.2 Ilkajga ¥ KPpUTEPUH OLIEHUBAHMSA Pe3yIbTATOB 00y4eHUs
IToka3aTtenem OLEHMBAHUS KOMIIETEHIMH Ha pPa3iIM4YHBIX 3Tanax uxX (HOpMUpPOBaHUs SBISETCS
JOCTIDKEHHE 00yUYaIONIMMUCS TUNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHHS M0 JUCIUIUIHHE (MOJIYJIIIO)
Dopma npomedxcymouHon ammecmayuu: 3auem
[Tpumep GamIbHO-PEUTUHTOBOW CHCTEMBI IPEACTaBICH B (JOHIE OLIEHOYHBIX cpenacTB. Ilepexon
oT OaioB peHTHHIra K TpPaJULMOHHBIM OLICHKAM IPOM3BOJUTCS C IIOMOIIBIO CleAyIOIen
mKaibel: 3a4TeHo — Oosee 0,55 OT MakCcUMalbHON CyMMEBI 0aioB, He 3adreHo — MeHee 0,55 ot
MaKCUMaJIbHOW CyMMBI OaJlioB.

HlIxana ouenusanus Onucanue

BoinonHensl Bce BUAbI y4eOHOI paboThI,
IIPEeyCMOTpPEHHbIE pabouell mporpamMmMon u
3auTeHo oOyyaroreics Halpai o OaJTbHO-
peiitunroBoii  cucteme  Oomee  55% ot
MaKCUMAaJbHON CyMMBI 0aJsIOB

He BbimosnHeHbl Bce BUAbI y4eOHOUM paloOTHI,
IPEeJyCMOTpEHHble pabodeil mporpaMMoil u
He 3auteno oOyyaroreincs Habpan o 0aIbHO-
pedTuHroBoi  cucreMe  wmeHee 55% ot
MAaKCUMAaJIbHOU CYMMBI

0aJIoB.
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(DOlel npomeofcymounoﬁ ammecmauuu’ IK3aMEeH

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

Kpurepun oueHuBanus

IMoka3areanb

Hey/10BJIETBOPHUTEILHO Y/10BJIETBOPHUTEILHO XO0po1Io 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-PEUTUHTOBOI PEUTHHTOBOM CHCTEME | pEUTHHIOBOM CHCTEME OLEHKH | PEUTUHIOBOM cucreme
dbopMupoBaHUs CUCTEME OIICHKM 3HAHUU U | OIICHKHU 3HaHUU U | 3HaHUH u JIEMOHCTPUPYET | OLEHKU 3HaHUU U
(GU3NKO-XUMHYECKUX H | IEMOHCTPUPYET MOJTHOE | IEMOHCTPUPYET  HEIOJHOE | YaCTUYHOE COJIepKaHNe | IEMOHCTPUPYET JIOCTaTOYHO
MEXaHUYECKUX CBOICTB | OTCYTCTBHE CIEIYIOIINX | COJIEpKaHue CIEYIOMINX | CIETYOIINX 3HaHUE: 1o | MOJHOE coJiep>KaHue
OpU  KPUCTAJUIM3ALUH | 3HAHUK: MO0 TEOPETHUYECKUM | 3HAHUH: IO TEOPETHUECKUM | TEOPETHUECKUM OCHOBaM | CICIyIOIIUX  3HAaHUE:  TI0
JUTEHHBIX CIUIABOB; ocHOBaM  (hOpPMHUPOBAHUS | OCHOBAM dbopmupoBanus | opMUpOBaHUS (u3HKO- | TEOPETUUECKUM OCHOBaM
-BU/IbI (U3UKO-XMMHUYECKHIX U | GU3UKO-XUMHYECKUX U | XHMHYECKUX M MeXaHHYecKuX | GopMupoBaHHS ¢duzuko-
TEXHOJOTHYECKHX MPO0 | MEXaHUYECKUX CBOMCTB MPU | MEXaHMYECKUX CBOWCTB TP | CBOMCTB MpH KPUCTAJUIM3AIMH | XUMUYECKUX U MEXaHUYECKUX
ISt UCCIICIOBAHMS | KPUCTAJUIM3ALMU JIUTEHHBIX | KPUCTAJUIM3ALUN  JIUTEHHBIX | TUTEWHBIX CIIJIABOB; CBOWCTB TPU KPUCTAITH3AINN
(bU3UKO-XMMHYECKUX, | CILJIaBOB; CIUIaBOB; -[lo BuUgaM TEXHOJOTMYECKHUX | TUTEHHBIX CILIABOB;
TEXHOJIOTUIECKUX -ITo BugaM | -Ilo BHIaM TEXHOJIOTHYECKUX | MPOO Ui uccaenoBanus Gusuko- | -Ilo BUgaM TeXHOJOTHUECKUX
CBOWCTB JUTEHHBIX | TEXHOJOTUYECKUX MPOoO A7 | mpod AN UCCIENOBaHMS | XMMUYECKUX, TEXHOJOTHYECKUX | Mpo0  Juig  HCCIeIO0BaHUs
CILJIaBOB JUISL | UCCIIEIOBAHUSA ¢u3nKo- | HU3UKO-XUMHUECKHUX, CBOWCTB JINTEHHBIX CIIABOB JUIA | (PU3HKO-XUMHUYECKHUX,
W3TOTOBJICHUS XUMHUYECKHUX, TEXHOJOTHYECKHX  CBOWCTB | U3TOTOBJICHHS XYHOXXECTBEHHBIX | TEXHOJNIOTUYECKUX  CBOWCTB
XYI0KECTBEHHBIX TEXHOJIOTUYECKAX CBOMCTB | IUTEHHBIX  CIUIABOB  JUISA | U3JICNIUH; JUTEHHBIX  CIUTABOB IS
1763 (12178 JUTEHHBIX  CIUIABOB  JUIsS | M3TOTOBIICHUS [To OCHOBHBIM THIIaM JIUTEHHBIX | U3TOTOBJICHUS
-OCHOBHBIE THUIBI | U3TOTOBJICHHS XYZI0KECTBEHHBIX U3JICINH; CIUIABOB U MX MapKHPOBKH. XYZ0KECTBEHHBIX U3/ICINH;
JUTEHHBIX CIUIABOB U | XyJOXKeCTBeHHBIX m3aenuit; | Ilo OCHOBHBIM tunam | O0yuatomuiics Habpan ot 70 mo | Ilo OCHOBHBIM TUTIaM
UX MapKHPOBKH. [Io  OCHOBHBIM  THIAM | TUTEHHBIX CIUIABOB W WX | 84  OawioB 1o  OaulbHO- | IUTEHHBIX CIUIABOB W UX
-0COOEHHOCTH JUTEHHBIX CIUIABOB U UX | MApPKUPOBKHU. PEUTHHIOBOM CHUCTEME OIICHKH | MapPKUPOBKH.
Ha3HAYCHUS MapKHUPOBKH. OOyuaromumiicss HaOpan oT 55 | 3HaHUi u neMmoHcTpupyeT | OOydaromuiicss Habpan Oosee
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CJIE Y FOIINX
TEXHOJIOTUIECKHUX
¢bakTopoB "
apaMeTpOB TPH JINTHE
XyZ0KECTBEHHBIX
W3JIeIINI: TEMIIEpaTyphl
3aJMBKH  PA3IMYHBIX
METAJUIOB U CIUIABOB B
3aBUCUMOCTH oT
KOH(Urypamuu

OTJIMBKH, TEMIIEPATYPHI
JIUTEHHON dopmbl,
BBIOPAHHOTO
JUTEHHOTO CIUIaBa U
€ro TEXHOJOTHYECKUX
CBOJWCTB, MaTepraia
JUTEHHON (HOPMBI.

OOyuaromuiics Halpan
MeHee 55 OamioB 1o
0aJIIbHO-PEUTHUHIOBOM

CUCTEME OLEHKHM 3HAaHUW U
JEMOHCTPUPYET IIOJIHOE
OTCYTCTBUE CJIE Ty FOIINX
3HAHUI: O OCOOEHHOCTSAM
Ha3HAYeHUS [ S13% 0111704
TEXHOJIOTUYECKUX (haKTOPOB
U TapaMeTpoB MpU JHUTHE
XYJO’KECTBEHHBIX U3CIINN:
TEMIIEPATYPbI 3aJIUBKU
pa3IMYHBIX  METAJIOB U
CIUIaBOB B 3aBHCHUMOCTH OT
KOH(QUTYpali  OTJIMBKH,
TEMIIEPATYPhI JUTEUHOMN
bopmsl, BBIOPAHHOTO
JUTEHHOTO CIUIaBAa W €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
XY JI0KECTBEHHBIX M3JCIIHN:

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 CoJiep>KaHue
CJICTYFOIITHX 3HAHUE: 10
0COOEHHOCTSIM Ha3HAYEHUS
CIICIYIOIIUX  TEXHOJOTHICCKUX
GakTOpOB W TApaMETPOB IpH
JIATHE XYI0KECTBEHHBIX
7631 (117078

TEMIIEPATYPhI 3aJIMBKU

Pa3IMYHBIX METAJJIOB WU CILJIABOB
B 3aBUCHUMOCTH OT KOH(QUTYpaluu
OTJIMBKH, TEMIIEPATYPbI
JUTeHON (OpPMBbI, BBIOPAHHOTO
JUTEMHOrO0  CIUlaBa M €ro
TEXHOJIOTMYECKUX CBOJCTB,
MaTepuaa JUTeHHON GopMBl.

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

TEXHOJIOTUYECKUX (haKTOpPOB
U [apaMeTpoB TMpHU JIUThE
XYJI0’KECTBEHHBIX U3EIIN:
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 mo | 1o 69 OGamioB mo OamnpHO- | 84  OamuioB  mo  OawibHO- | 85  OauioB  mo  OaiibHO-
OXJIQXKJICHHS  CIUIaBOB | OAJIIbHO-PEUTUHTOBOM PEUTHHTOBOM CHUCTEME | PEUTUHTOBOl CHUCTEME OIIEHKH | pEUTUHT OBOM cucTeme
o JuarpaMmam | CUCTEME OLICHKH 3HAaHUM 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 | YMEHMM: -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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TEXHOJIOTHYCCKUE
CBOMCTBA JIMTEHHBIX
CILIaBOB IS
H3rOTOBJICHUSA
XYJ10’KECTBEHHBIX
N30SI,
-pactipoBBIBATH
MapKu Ppa3IUYHBIX
THIIOB JIATEHHBIX
CILIaBOB

- mo100paTh CIUIaB MOJ
KOHKPETHBIN
TEXHOJIOTHUCCKUH
MpoIecc W Ha3HAYUTH
TEXHOJIOTHYCCKHUE
napameTphbl
MOJTyYEHUs
0e3nedexTHOM
OTJIUBKH, CBOIiCTBa
KOTOPOH
YAOBIIETBOPSIIOT
TpeOOBaHUSIM
TEXHUYECKOI0 3aJaHHUs.

JJIA

-OIIPEENATh 1o
TEXHOJOTMYECKUM Ipobam
(bU3UKO-XUMHYECKHE,
TEXHOJIOTUYECKHE CBOMCTBA
JUTEHHBIX  CIUIABOB  JUIS
U3TOTOBJICHUS
XYJ0’)KECTBEHHBIX U3EIINI;
-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 HA3HAYUTh
TE€XHOJIOTUYECKHE
napaMeTpsl IJs MOJy4YeHUS
6e3nedexTHon OTJIUBKH,
CBOMCTBA KOTOpOH
YAOBIIETBOPSIOT
TpeOOBaHUSM TEXHUYECKOTO
3alaHusl.

-OMPEIeISTh 1o
TEXHOJIOTHYECKUM  Mpobdam
(bU3UKO-XUMHUYECKUE,
TEXHOJIOTHYECKHE  CBOMCTBA
JUTEHHBIX  CIUIABOB IS
U3TOTOBJICHHS

XY/10’KECTBEHHBIX U3JEIINN;
-pacmu@poBbIBaTh MapKu
pa3IMYHBIX THIOB JUTEHHBIX
CIUIaBOB

OO6yuatrommiics 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
oe3nedexTHoi OTJINBKH,
CBOMCTBA KOTOPOH

YIOBJIETBOPSIIOT TPEOOBAHUSIM
TEXHUYECKOTO 3aJIaHuUS.

TEXHOJIOTHYCCKUM npobam
(bU3UKO-XUMHYECKUE,

TEXHOJIOTHYCCKUE CBOICTBA
JIMTEHHBIX CILIIaBOB JISL

U3TOTOBJICHUS XYJA0KECTBEHHBIX
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  Mpodam
(U3UKO-XUMHUYECKHE,
TEXHOJIOTMYECKHE  CBOMCTBA
TUTEHHBIX  CIJIAaBOB IS
W3TOTOBJICHUS

XYJI0’KECTBEHHBIX U3/EIINI;
-pacuppoBbIBaTH MAPKU
Pa3IMYHBIX TUIIOB JIUTEHHBIX
CIUIaBOB

OOyuatomuiics HaOpan Oonee
85 0aioB 1o GayIbHO-
PEUTHUHIOBOM CHUCTEME
OIICHKH 3HAHWUU U
JEMOHCTPHUPYET MOJIHOE
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
XY0’KECTBEHHBIX
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
HCCIIEeIOBAHUH.
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

XY O’KECTBEHHBIX OTIMBOK.

OO6yuaromuiics HaOpai 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.
OO6yuatomuiicst Habpai oT 55
710 69 GansoB nmo GayIbHO-
PEUTHUHIOBOU CHCTEME
OLIEHKU 3HAHHUH U YaCTHYHO
BJIaJIe€T HaBBIKAMH BbIOOpa
CIUIaBa MPH MPOEKTUPOBAHUH
TEXHOJIOTHYECKOTO TpoIecca
MOJTYYEeHHUS XY A0KECTBEHHBIX
OTJIBOK

Oobyuarommiics Habpai ot 70 1o
84 0a)uIoB 110 OaJIIBLHO-
PEUTHHIOBOM CUCTEME OLICHKU
3HAaHUH MYACTUYHO BIaJIeCT
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
3HAHUH ¥ YaCTUYHO BJIajgceT
HaBbIKaMU BBIOOpA CIUIaBa MPHU
MIPOCKTUPOBAHUH
TEXHOJIOTHYECKOr0 Mpolecca
MOJTYYEHUS XY 10KECTBEHHBIX
OTJINBOK

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 MpOoIecca
MOJTyYeHHS XYI0KECTBEHHBIX
OTJIMBOK.
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7.3. OueHouYHbI€e CpeCTBA
IIOKA3ATEJIb YPOBHS COPOPMHUPOBAHHOCTHU KOMHETEHHI/Iﬁ

«J/IuTelHble CIJIABbI I XYA0KECTBEHHBIX M3eTHiD)

®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 yposrneit .
HUHAEKC | ®OPMYJIMPOBKA N - OCBOCHUS KOMIIeTeHLUIi
KOMIIeTeHII U CpeACTBa
[IK-4 Cnoco0eH K pa3paboTke | 3HATh: JIeKIIHs, I1/0, K/P, JIP, 11, ba3oBblii ypoBeHb:
TEXHOJIOTMYECKHUX -TEOPETUYECKUE OCHOBBI IUIABJIEHUS U | CaMOCTOSITENIbHAs I1.3. (T, ecnu 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
UCCIIeIOBAaHUST  (PU3MKO-XUMHUYECKUX, | pabOThI 3ajauu, NpUHUMATh
TEXHOJIOTUYECKUX CBOMCTB JIUTEHHBIX npodeccHOHaNbHBIE U
CIUIaBOB JUIS U3TOTOBJIEHUS ynpaBJIeHYeCKHE

XYI0’)KECTBEHHBIX U3JICITNN;

-OCHOBHEBIC THUIIBI JINTCHHBIX CIUIABOB U
WX MapKHUPOBKH.

-0COOEHHOCTH Ha3HAYEHUS
CJICTYFOTITHX TEXHOJOTHYECKHUX
(akToOpoB M MapaMETPOB MPH JIUTHE
XYI0KECTBEHHBIX U3/ICIIHMN:
TEMIEPATypbl  3QJIHMBKU  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 3HAHUN 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
CIIJIABOB I10 TMarpaMMaM COCTOSIHUS;
-ONpeeNsAiTh 1O  TEXHOJIIOTUYECKUM

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

XYJI0’KECTBEHHBIX U3/CIINIA;
-pacipoBBIBATh MapKU Pa3IHMUHBIX
THUIIOB JIUTEHHBIX CIUIABOB

- mojgo0parh CIjIaB MOJ KOHKPETHBIN

TEXHOJOTUYECKHUI MpoLeCce 51
Ha3HA4YUTh TEXHOJIOTHYECKUE
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
MOJTyYEHUs XyJ0KECTBEHHBIX OTJIMBOK.

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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Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIJINHE «JIuTeliHble CIJIABBI AJIA XY10K€CTBCHHBIX

n3aeJIniny

HaumenoBanue Hpencrasneue
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 3a]1a4 KOHTDOIBHELX
ONPEJIETICHHOT 0 TUIIA M0 TEME WUJIU Pa3AeILy P
pabor
CpencTBo KOHTPOJIsl, OpPraHU30BAHHOE, KAK
KOPOTKHUU MUCbMEHHBIA OTBET
00y4aroIerocsi Ha TeMbI, CBSI3aHHBIC C
N N . [lepeuenn
2 [Tucemennslii onpoc (I1/0) | nzyuyaemoit aucuunianHon. Paccunrannoe Ha BOIDOCOR
BBISICHEHHE 00beMa 3HaHUH 00y4aronerocs p
I10 TIPOHJIEHHOMY pa3jieily, TeMe, podieMe u
T.I1.
OneHka cOCOOHOCTH CTyJEHTa MPUMEHUTh epeuers
MIOJIy4YE€HHBbIE paHEe 3HaHUS JJIs MPOBEICHUs 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/laHUM,
(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

20



SAEIE R

© XN

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

29.
30.

31

Jlaiite onpeneneHrne NOHATUIO «JIUTEMHBIN CIIaB» U ONUIIUTE, YTO BXOJUT B EI0 COCTAB.
Jaiite onpenenenue noHATusIM «OCHOBA CIUIaBay, «Jlerupyronmi 3JeMeHT».

Haiite onpenenenue noHATusM «Moauduxaropy, «IIpumechy.

[Tepeuncnure BemecTBa, KPUCTAIIM3YIOMIUECS TPU TOCTOSTHHOM TeMIEpaType.
3apucyiiTe KpUBYIO HarpeBa YMCTOrO0 METallia ¥ OOBSICHUTE TTOCTOSHCTBO TEMIIEPATYPhI
MeTaJlIa NPYU IJIABJICHUHU WIW KPUCTAIM3ALIH.

Hanumure, xorga onepupyroT MOHATHEM 3aTBEPAEBAHUE, a KOTAa KPUCTAILIA3ALMS.
Haiite onpenenenue nousatusMm «llepeoxnaxaeHue.

3apucyiiTe KPUBYIO OXJIAK/ICHUS YUCTOTO METAJIA C IEPEOXTKICHUEM.

Hammumure gopmynny, yemMy paBHSETCS KPUTHUYECCKUH pa3Mep 3apojbima cepruecKon

(bopMBL.

. [loueMy npu TemrnepaType KpUCTaUIU3ALHMH [TPOLIECC 3aPOKACHUS KPUCTAIIIOB HE UJIET.
11.

Hanummwre, kakuMu mapaMeTpaMd MOXHO YHOPAaBIATh [ M3MEHEHHUs pa3Mepa
KPUCTAJJIOB (3€PEH) B OTJIMBKE.

3apucyiite cXxeMy 3aBUCUMOCTU CKOpPOCTHU 3apOXACHHUS LEHTPOB KPUCTALIM3ALUUA U
JUHEIHON CKOPOCTH POCTa KPUCTAIIIOB OT NMEPEOXITAXKICHHUSL.

3apucyiite cxeMy KpHUCTAJUIMYECKOTO CTPOEHUS OTJIMBKM M OINMIIUTE YCIOBHS
(dbopMUpOBaHUS Ka)K0M 30HBI (MEJIKO3EpHHUCTAs], CTOI0YATAasl, KPYITHO3EPHUCTAS).

Jaiite onpeeneHus mporeccy Moau(GpuIMpoBaHus CIIIaBa.

HazoBute rnaBHbie OTINYHS MOAUGPUIIUPOBAHUS OT JIETUPOBAHUSI.

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

[lepeuncnure, 4TO OTHOCUTCA K MOAU(HUKATOPAM BTOPOTO pojia

3apucyiite  cXxeMy  TIOCIEIOBaTEIbHOTO, CMEIIAHHOTO ©  OOBEMHOr0  THUIIOB
3aTBEpACBaHMUS.

3apucyiiTe cxeMmy BIUSHHS CKOPOCTH TEIUIOOTBOA HA IIUPUHY ABYX(pa3HOW 30HBI.
[lepeuncnuth TUTEHHbBIE (TEXHOJIOTHYECKIE) CBOICTBA CIIJIABOB.

JlaiiTe ompenereHue MOHATHIO OKUIKOTEKY4eCTh» CIUIaBa W NEepedHcianTe Ae(eKTsl,
BO3HUKAIOIIME W3-3a HEJOCTATOYHOM JKUIKOTEKYYeCTH, HapHCOBaB CXEMBbl HUX
oOpa3oBaHMUs.

Onumure ¢GakTopbl, BIUSIONIME HA KUJIKOTEKY4YeCTh UM HA30BHUTE HUX, €ClU (HaKTOPBI
nepeunciiensl B Bujie Gpopmyiisl (IIPUMEP: rae L- 3To )KUIKOTEKY4YeCTh U T.11.)
HazoBuTe riaBHOe oTiHuYME MEXIY YCaaKOH CIJIaBOB U OTJIMBOK. 3apUCYyHTE CXEMBbI
M3MEHeHHs o0beMa TNpH OXJAXKISCHHHM CIUTaBa ¢ TKp=const M CIJIaBOB, HUMEIOIIUX
WHTEPBAJl KPUCTAJUTU3AIIIH.

Onumure MEXaHW3M 00pa30BaHUsl OTKPHITON U 3aKPBITOM yCaJ0YHON PAaKOBHUHBI.
3apucyiite cxeMmy 3aBHCHUMOCTH OOBEMOB YCAJOYHBIX PAKOBUH U MOPUCTOCTU OT
MI0JIO’KEHHUS CIUIaBa Ha JUarpaMMme COCTOSHUS.

Jlaiite omnpezeneHue ycaJoyHbIM HANPSOKEHUSM M HAa KaKUe BHUJIbI OHU MOAPA3JIEISIOTCS
(amr0pa HanpsKEHU ).

Onumure TEXHOJIOTHYeCKHe MpoObl Al OMpPENENICHUs OCTAaTOYHBIX HANpsHKEHUH |
Ha30BUTE MMyTHU YMEHBIICHUS UX B OTJIMBKAX.

HapucyiiTe cxemy 3aBUCUMOCTH PacTBOPUMOCTH Ta30B B METajlax OT TeMIepaTyphl U
Ha30BHUTE (PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTH Ta30B.

Onumure METOJ OIpeieIeHHs Ta30HACHIIIEHHOCTH CILJIaBOB.

HazoBute nBe Oomnbliue TpyImibl, HA KOTOPbIE MOAPA3ACISAIOTCS METAJIBl U CIUIaBBl U
HA30BUTE MO JBa NPEACTABUTENS U3 KaXXI0M TPYIIIbI, 1aB OTHOMY ONpeesieHUE.
Pacumdpyiite mapku criaBos: CU25, BUSS, JIL40C, bpO10d25.

IlepedyeHnb J1ad0paTOPHBIX padoT

1. JTabopartopnas padora Nel. OnpeneneHue KUIKOTEKYUECTH JTUTSHHBIX CIIJIABOB.
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2. Jlaboparopnas paborta Ne2. MccnenoBanue THHEWHON YCaaAKU OTIMBKU W3 aTIOMHUHHUEBBIX
CILIaBOB.

3. JJaboparopHast padota Ne3. OnpeneneHre 0CTaTOYHBIX HAIPSKEHUH B OTJIMBKE.

4. JlabopatopHas padota Ne4. OmnpezeneHne CKIOHHOCTH CIIaBa K TOPSIYUM TPEIIMHAM Ha
npobe W W3y4YCHHE METOAa pPAacCPEeIOTOUYCHHS TEIUIOBOM AeopManuu A YCTpaHEHUs
TOPSYUX TPELIHH.

5. JlaboparopHas pabota Ne5. Onpeenenne ra30HachIIEHHOCTH TUTCHHBIX CIIIABOB.

6. JlJabopaTopHas padora Ne6. M3ydenne MUKpOILIU(GOB JIMTCHHBIX CILUIABOB.

Kaxnas nmabopatopHas paboTa MpoOBOAUTCS B TEYEHUW 3-8 3aHATUH B 3aBUCHUMOCTH OT
CIOKHOCTH U3y4yaemMoro wmarepuana. Ha kaxaoM 3aHSTUM TPOUCXOAUT TMOJATOTOBKA
KOHCIIEKTA, TIPOBOIATCS CaMH JIA0OPATOPHBIE AKCIIEPUMEHTHI, 3aT€M IMPOUCXOIUT 3aITOTHEHUS
OTYETA I10 JIA0OPATOPHBIM PaboTaM, a TAKXKE UX TOCIIEIYIONIasl 3allUTa.
PacnpenesieHue npocTaB/IeHHBIX 0AJJI0B MpenoaaBaTeseM 1Jsl PeTHHTOBOI 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 O JIAOOPATOPHBIM pabOTaM CTYJIEHTHI 3a/Ial0TCS TPH BOIPOCA U3
CJIEYIOIIETO CIUCKA BOMPOCOB.
1.Ha3oBuTe npuunMHy BOZHUKHOBEHHUS OCTATOYHBIX HAIIPSDKEHUHN B OTIMBKAX.
2.B ueM 3aKIII0UaeTCs METOJ] BHEIIHETO HArpy KeHUsl.
3.IloueMy MeTOaMH BHEIIHETO HArPY>KEHUSI OCTaTOUHBIE HAIIPSKEHUS ONPEIEIIIOTCS
TOYHEe, YeM IO pacuery.
4.01nuuuTenbHbIE IPU3HAKU TOPAYUX TPEILIUH.
5.0cHOBHBIE TPUUUHBI 00PA30BaHUS TOPSIUMUX TPEIIMH B OTJIMBKAX.
6.HazoBure myTy npeaynpexieHus ropsiaux TpeyH
7.B xaxoMm BHIe TPUCYTCTBYIOT ra3bl B IUTEHHBIX CIIJIaBaX.
8. OT yero 3aBUCHUT NOSBIIEHUE B OTIMBKU NOPUCTOCTU WK PAKOBUHBI.
9. Ilpu KaKuX yCIOBUAX MPOUCXOAUT 00Opa30BaHKe ra30BOr0O My3bIpbKa B pacIlIaBe.
10. Yto Takoe XKUAKOTEKYy4ECTb.
11. Kakue mpoObl CYIIECTBYIOT JUTsl ONIPEACIICHHSI )KUIKOTEKYUeCTH?
12. Kakue (hakTophl BIHUSIOT HA BEIMYUHY KUJAKOTEKYUECTH?
13. Kak yBenMYHTh KUIKOTEKYUYECTh B MTeCYaHbIX (hopmax?
14. B xakux eIMHULIAX U3MEPSAETCS KUIKOTEKy4eCTh?
15. HazoBuTE BO3MOXHBIE IPUYUHBI YBEIUYEHHS pa3MEPOB OTIIMBKHU B MpoOIecce
3aTBEpACBAHUS U OXJIAXKICHUS OTIUBKH.
16. HazoBuTe NpuMepHYIO BEIMUUHY YCAJKH alFOMUHHEBOTO CIJIaBa.
17. TloueMy U3MEHSIOTCS pa3Mepsl U (a30BBIX MPEBPAIIECHUSIX ?
3amuTa 1a60paTOpPHBIX paObOT CUUTAETCS MPOMIEHHOMN P MOJI0KUTEILHOM OTBETE
MHUHHMMYM Ha JIBa BOIIpOCa U3 TPeX.

KonTpoabHas padora Nel. (mpumep)
IlepeyeHb BONPOCOB:
1. Yro Takoe cruiaB. OnpeneneHue.
2. Uto Takoe ocHoBa crutaBa. OnpeneneHue.
3. Yo Takoe npumecu. Kakue oHu ObIBaIOT.
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NogakrowhE

0.
11.

Yro Takoe MOAN(UKATOPHI.
Jlerupytoiye 371€MEHTHI.
Kpucrannmzanus. Onpenenenue.

3apoxIeHUe U POCT KPUCTAUIOB. XapaKTep 3aTBEpCBAHHUS METAJUIOB M CILUIABOB.

Jlureiinble cBoicTBa cruiaBoB. [lepeuncinre ux.
Kunkorekyuects. Onpenenenue. [IpoObI Ha )KHUIAKOTEKYYECTh.
['opstune Tpemmubl. OnpenencHue. [1poOs.
Ycanka. Bunsl ycaaku. TexHonoruueckue npoObl Ha yCaky.

Kountpoabnas padora Ne2. (mpumep)
Ilepeyenb BOIPOCOB:
l"azonackimenHocTs craBa. [1poosl.
JIuxBanust. Buasl TukBalum.
Ycagounsle HanpsokeHus. [IpoObl. Mexanusm o0pa3oBaHuUs.
Ycanounble pakoOBUHBI M TOPUCTOCTB. [IpoOBbI.
Mennble cruiaBbl (JIaTYHU U OPOH3BI)
ANIOMUHUEBBIE CIUIaBbl (CUIIyMUHBI).
YepHble cIUiaBbl (YYTYHBI: Cepble, KOBKHE, BBICOKOIPOYHEIE,

rpaq)HTOM)

8.
9.

10.
11.

Cranu (JierupoBaHHBIC)
IIuHKOBBIE CIIJIABBI.
30J10ThI€ CIUIABBI.
CepeOpsiHbIC CIUTaBHI.

C BEPMHKYJISPHBIM

Ilepeyensb npuMepHBIX BONPOCOB /IS OTBETA HA MPAKTHYECKOM 3aHATHH.

[aiite onpeneneHue 4To Takoe JIaTyHb?

HaiiTe onpenenenue uro Takoe Oponsa?

JlaiiTe onpeneneHre 4To Takoe YepHbIE CIIABBI?
Uem cTanb oTaU4aeTcst OT YyryHa?

JaiiTe onpenenenne 4To Takoe cTajib?

JaiiTe onpeneneHure 4To Takoe 4yryH?

Kaxue ObIBatoT 4yryHsi?

YeM MOIUPHUIHPYIOT BBICOKOIIPOYHBIX YyTyH?

10 Kaxue xapaxrepuctuku pernamentupyer 'OCT no uyrynam?
11. Yro Takoe HU3EIBOEPT?

12. Yto Takoe menbxop?

13. HazoBuTe TemnepaTypy IJIaBIE€HUS YUCTOTO ATFOMUHUA?
14. HazoBuTe TeMiiepaTypy IUIaBJIE€HUS YUCTON Menu?

15. Ha3zoBuTe Temnepatypy IJiaBjieHus 3070Ta?

16. HazoBuTe TeMiieparypy IUIaBlieHus cepedpa’?

17. HazoBuTe TemnepaTypy IJIaBJIE€HUS IIATUHbI?

18. HazoBuTe TemnepaTypy IJIaBIeHUS Majuiaaus?

19. CxomnpKo yriepo/ia COAEPIKUTCS B UyTyHE?

20. CxoJIbKO yriepo/ia CoAep >KUTCS B CTaIn?

21. Pacumpyiire cras JIL40C.

22. Pacumpyiitre crma CH20

23. Pacumdpytite crimaB KU30

24. Pacumpyiire cas Ct5

25. Hazosute nmpumep npumenennsi B TXOM uyryHa?

26. Kakue u3enust MOKHO JIeNlaTh U3 CTaIU B XyJI0’)KECTBEHHOM JIUTHE?

CoNoUA~AWNE
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7.3.2. IIpomMe:xyTOYHAA aTTEeCTALUSA
TectupoBanne (IpruMeHeHHE OH-JIAHH 00pa30BaTEIbHbBIX TEXHOJIOTHUH).

[Ipu nmpoBeneHn MPOMEKYTOUHON aTTECTAIIMM MOTYT MPUMEHSATHCS TECTHI JIJIsl OLICHKU 3HAHUN
CTYJICHTOB I10 UTOTY U3yY€HHUsI TUCLUILINHBI.

Nroroseiit TecT. Kaxaplii UTOTOBBIN TECT MOKET OOBEAUHITH 3a7aHus (BOMPOCHI) IO BCEM HIIH
HECKOJIbKUM TeMaM JUCUUIUIMHBI — HE MeHee 2 TeCTOBBIX 3aJlaHuii/BompocoB Ha 1
aKaJIeMUUECKHIl Yac O0MIeH TPYyJOEMKOCTH AUCIHUIUIMHBI. 3a1aHMsI/BONIPOCH K TeCTaM JIOJDKHBI
OBITh CTPYNIUPOBAHBI MO TEMaM JUCHUIUIMHBL TecT JOMKEH COJepKaTh BOIMPOCH IO
MaTepuagaM TEOPUH U MPOUEHHOTO MPaKTHKyMa. PeKOMEHIyeTcs BKIIIOYATh 3aaHHsI/BOTIPOCHI
pa3HbIX TUHOB. /[ KaXJoro cemecTpa M3ydyaeMOM AMCLMIUIMHBI PEKOMEHAYETCS HE MEHee
OJTHOTO, HO He OoJee maTh TecToB. Tak Kak pa3zpadaThiBaeMbIe TECTHI IPeIHA3HAYCHBI JJIs1 BBOJA
B LMS VHuepcurera, TO HEOOXOAMMO YYUTHIBATh TEXHUYECKHUE BO3MOMXKHOCTU 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 KKIbIN ro OOHOBIISIET CBOM OaHK TECTOBBIX 3aJJaHUM.
Pexomenoayuu no ghopmuposanuio banka mecmogulix 3a0anuii

TecroBbie 3amanus/Bonpockl yueOHOoTo Kypca B LMS Moodle xpanstcs B «baHke TECTOBBIX
3alaHuil y4eOHOTO Kypca» U yKe OTTyJda AO00aBISIOTCS B TeCT. Takod MOIXOJ MO3BOJISET
WCIIOJIH30BaTh OJMH M TOT K€ BOMPOC B HECKOJIBKHUX TECTaX Kypca.

Tectbl MOryT co3maBaThCsl MpemoAaBaTeNieM HemocpeAcTBeHHO B LMS, Ho Gonee mpocThiM
CcrocoboM sIBNIsIETCS HUMIOPT B OaHK TECTOBBIX 3aJlaHUM BONPOCOB/3aJaHMi, 3apaHee
MOITOTOBJICHHBIX C UCTIOJIB30BAHUEM JIFOOOTO TEKCTOBOTO PEIAKTOPA.

B LMS Moodle TectoBbie 3amanus xpansarcs B TekctoBoMm dopmare GIFT, B xotopom mo
ompeAeNeHHbIM MpaBuwiaM odopmisitores  (hopMaTUpYIOTCS) 3a/laHUs/BONPOCHI  TecTa U
BAapUaHTHI OTBETOB JIJIST HUX.

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

[aiiTe onpenenenne NOHATHIO «JIUTEHHBIN CIIJIaBy U ONMMILUTE, YTO BXOJIUT B €70 COCTAB.
[aiite onpenenenre NoHATUAM «OCHOBA CIUIaBay, «JIerupyromuii 3IeMeHT.

Maiite onpenenenue nouarusm «Moaudukatopy, «lIpumecsy.

[Iepeuncnure BemecTBa, KPUCTALIN3YOMIKECS PU TOCTOSITHHOW TEMITEpaType.

3apucyiiTe KpUBYIO HarpeBa YHMCTOTO MeTajlla U OOBSICHUTE MOCTOSHCTBO TEMIIEpaTypbl
MeTaJula MpY IUIaBICHUN WIA KPUCTAJUIU3AIHAH.

Hanummre, korga onepupyroT MOHATUEM 3aTBEPIEBAHNE, a KOTAA KPUCTAJIN3aLIUs.

[aiite onpenenenne noHATUAM «llepeoxmaxkaeHue».

3apucyiTe KpUBYIO OXJIAKICHHSI YUCTOIO METAJLIA C MEPEOXIIAKICHUEM.

Hanummre ¢opmyiy, yemy paBHSETCS KPUTUYECKHMH pa3Mmep 3apojsiilia cheprudeckoit
(bopMBL.

10.[Touemy npu TeMIiepaType KpUCTAUTH3AINH TPOIIECC 3aPOKICHUS KPUCTAILIOB HE HIIET.

agprwnE

©ooNe>
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CTpykTypa M coaepkaHue IMCHUIIMHBI «JIuTeliHbIe CIIaBbI VISl XY/105KeCTBEHHBIX H3/1eJIHii»
M0 HANMPABJIEHUIO MOATOTOBKH
29.03.04 «TexHoJiorusi Xya0:keCTBEHHOIH 00pad0OTKH 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. Beeaenue. Leau u 3agaun jucuuniauibl. MecrTo u poJib
AUCHUTIJIMHBI B 001IEl CTPYKTYpe MOATOTOBKH §aKaJaBpoOB, CBSI3b €
APYTAMM JUCIHIUIMHAMH.

Jlabopamopnas paboma Nel. Onpedenenue srcuokomexyiecmu
JUMELHBIX CHIAB08

Ipaxmuueckoe 3auamue. Meonvie cnaagul (bponssi).

2. Kpucranauzanus.

3apoxkaeHne H pocT KPUCTALIOB. XapaKTep 3aTBepAeBaHUA
METAJIJIOB H CIIJIABOB.

Jlabopamopnas paboma Nel. Onpedenenue sicuokomexyuecmu
JUMELHbIX CNIABOS.

[TpakTrueckoe 3ansTue. MeHbIe CIIaBbl (JIATYHH).

3. Kpucrammsanus.

3apoikaeHHe U POCT KPUCTALIOB. XapaKTep 3aTBep/ieBaHUs
METAJJIOB H CIJIABOB.

Jlabopamopnas paboma Nel. Onpeoenenue dcuokomexyiecmu
JUMEUHBIX CNIABOS.

[IpakTuueckoe 3ansaTue. MenHble crijiaBbl IPUMEHEHHE B
XY0’KECTBEHHOM JIUTHE.

4, TexHoJiorndeckue (JINTEHHbIE) CBOICTBA CIIABOB.

Jlabopamopnas paboma Nel. Onpedenenue HHcuoKkomexyyecmu
JIUMENHBIX CHIIABO8.

ITpakTHueckoe 3aHsTHE. AIFOMHHUEBBIE CILIABBI IOIyIEHUE IEPBUUHOTO
MeTania.

5. TexHoJorn4eckue (JINTeiiHbIE) CBOWCTBA CILIABOB.
Jlabopamopnas paboma Nel. Onpedenenue sHcuokomexyuecmu
JUMEUHBIX CRAABOE.

IMpaktrueckoe 3aHsiTue. AJIIOMHUHUEBBIE CILIABBI (IPOCTHIE CHITYMHHBI)

6. CKJIOHHOCTB CILIABOB K YCAJ0YHBIM PAKOBHHAM M MOPHCTOCTH.
Jlabopamopnas paboma Ne2. Hccnedosanue nuneiinoi ycaoku
[MpakTryeckoe 3aHsATHE. AJFOMUHUEBBIE CILIABbI (ClICLHATIbHbBIC
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CHITyMHHBI)

7. CKJIOHHOCTD CILIABOB K yCaJ104HbIM PAKOBHHAM H MOPHUCTOCTH.
Jlabopamopnas paboma Ne2. Hccnedosanue nuneiinou ycaoxku
IMpaktrueckoe 3aHsTHE. AJIIOMHHUEBBIE CIUIaBbl. [IpuMeHeHne B
XY/I0’KECTBEHHOM JINThE

8. JIuneiiHasi ycagKa CILIaBOB U OTJIHBOK.

Jlabopamopnas paboma Ne2. Hccnedoganue munetiHOU Ycaoku OmiueKu
U3 ANIOMUHUEBbIX CHIABOS.

[Mpaktrueckoe 3ausitue. YepHole cruiaBbl. OOIIME MOTOKEHHUS U
KJIaccH(UKaITHsl.

9. JIuneiiHasi ycagka CIUIABOB W OTJINBOK.

Jlabopamopnas paboma Ne2. Hccnedosanue nuneinoi ycaoku omaueKu
U3 ANIOMUHUEBHIX CNIIABOS.

[Tpaxtryeckoe 3anstue. YepHsle cruraBpl. Ceprlil 9yTyH.

10. Ycagounsbie HanpskeHust. PopMupOBaHHEe 0CTATOYHBIX
HANPSIKEHUH.

Jlabopamopnas paboma Ne2. Hccnedosanue nunetiHOU Ycaoku OmiueKu
U3 anOMUHUEBLIX CHIABOE.

[IpaxkTuyeckoe 3austue. Yepnsle crunasbl. KoBkuil 9yryH.

10

11. Ycagounsie HanpsikeHusi. PopMHPOBaHHE 0CTATOYHBIX
HANIPSIKEHUH.

Jlabopamopnas paboma Ne2. Hccnedosanue tunetiHOU Ycaoku OmiueKu
U3 anOMUHUEBbIX CIIABOS.

[Tpaktrueckoe 3ansTre. YepHble cruiasl. YyryH ¢ mapoBHIHON HOpMOi

rpaduTa.

11

12. Ycagounble HanpsikeHUsi. DopMUpOBaHHE OCTATOYHBIX
HAIIPSKeHUI.

Jlabopamopnas paboma Ne2. Hccnedoganue nunetiHOU Ycaoku OmiueKu
U3 ANIOMUHUEBHIX CNIIABOS.

IIpaktuueckoe 3anarue. YepHsle criiaBbl. YyryH ¢ YepMUKYJISpHON
¢dopmoii rpaduTa.

12

13. Ycagounsie HanpsikeHus1. PopMHPOBaHHE 0CTATOYHBIX
HAIIPSIAKCHUH.

Jlabopamopnas paboma Ne2. Hccnedosanue nunetiHOU YcaoKku OmuueKu
U3 ANIOMUHUEBbIX CHIABOS.

[Tpaktrueckoe 3ansitue. YepHsle cruiasbl. JlernpoBaHHbIE YYTYHBI.

13

14. CkJIOHHOCTbH CILIABOB U OTJIMBOK K FOPSTYMM U XOJ0THBIM
TpeluHaM.

Jlabopamopnas paboma Ne3.

Onpeodenerue 0CMamoyHbIX HANPSA’CEHU 8 OMIUGKeE.
[Ipakrryeckoe 3aHsTre. YUepHbIe CIUTaBBL. YTICPOIUCTAs CTAIb.

14

15. CKJIOHHOCTH CILUIABOB M OTJIHMBOK K ropa4vM U X0J/10IHBIM
TpeIMHAM.

15
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Jlabopamopuas paboma Ne3.
Onpedenenue 0ocmamoyHbix HANPSIICEHUL 8 OMAUBKE.
IIpakTnueckoe 3ansarue. YepHslie criaBbl. HuzkonernpoBanHsie craju.

16. I'a30HACHIIIEHHOCTH cIIaBoB. HeMeTa/simyeckne BKIIOYEHHS.
Jlabopamopnas paboma Ne3.

Onpedenenue 0CMamoyHbIxX

[paktryeckoe 3anstue. YepHble cruraBbl. CpelHEICTHPOBAHHBIC CTAH.

16

17. T'a3oHachbINIEHHOCTH cIIaBoB. HeMeTasinuecKkue BKIIOYEHHS.
Jlabopamopras paboma Ne3.
Onpedenenue 0CMamounblx HANPAXICEHUTL 8 OMIUBKE.

HpaKTqucxoe 3aHATHC. qCpHLIG CIIJIaBBbI. BLICOKOJ'ICFI/IpOBaHHBIe CTaJIn.

17

18. KonTpoJsnbHasi pagora Nel.

Jlabopamopnas paboma Ne3.

Onpeodenenue 0CMamoyHbIX HANPANCEHULL 8 OMIUBKeE.

[paktrueckoe 3ausitue. YepHble cruiaBbl. CriennalbHbIC CTaIN
(HeprKaBeroIIIas CTallb, KaPOIPOUIHAs], CO CIEIMATLHBIMHA CBOHCTBAMH)
CTaju.

18

Hroro B 3 cemecTpe

36

18

18

72

1.JInkBauus. 3aBHCUMOCTH MEXaHMYECKHX CBOWCTB OT TOJIIIHHBI
CTEHOK OTJIMBOK.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
20pAYUM MPEWUHAM HA nPoDe U U3VUeHue Memood paccpedomoyeHus
mennosou Oepopmayuu 011 YCMpPaAHeHUs OPAUUX TPEUUH.
[paktrueckoe 3ansitue. J[paroneHHbie cruiaBbl. BUbl 1 OCHOBHBIC
CILJIaBBL

2.YepHble CIIaBBI.

YyryHsl.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
20pAYUM MPEWUHAM HA NPOOE U U3YHeHUe Memooa paccpe0OmoyeHus
Mennosol deopmayuu 015 YCMpaneHus 2opa4ux mpeuwju.
[TpakTryeckoe 3aHsTre. [IparolicHHbBIC CIUIABBL. 30JI0THIC CIUIABBI

3. YepHble cIiIaBbI.

YyryHsl.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CNIABA K
20pAYUM MPEWUHAM HA NPoDe U U3VUeHUe Memood paccpeoomoyeHus
mennosou Oepopmayuu O YCMpaHeHUs 20PAUUX MPEUJUH.
I[MpakTuueckoe 3ansaTHe. Jparonennsle ciuiaBsl. CepeOpsiHbIe CIIABEI

4.YepHble cIJIABBI.

YyryHsl.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CHIAABA K
20pAYUM MPEWUHAM HA NPOOE U U3YHeHUe MemOo0a paccpe0OmoyeHus
Meniosou deopmayuu 015 yCmpanerHusi 20paux mpeuwju.
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IIpakTuueckoe 3anstue. Jparouenssie criiasbl. [naTuHOBBIE CIIIaBbI

5.YepHble cniIaBbI.

YyryHsl.

Jlabopamopnas paboma Ne4. Onpedenenue CKIoOHHOCIMU CRAABA K
20pAYUM MPEWUHAM HA Npobe U U3yHeHUue Memooa paccpe0OmoyeHus
menno8ou Oeghopmayuu 0N YCMPAHEHUS 2OPAYUX MPEUUH.
[IpakTuueckoe 3anstue. JlparoueHHsle ciuiasbl. [lananneBble ciaBbl

6.Craym.

Jlabopamopnas paboma Ne4. Onpedenerue CKIOHHOCMU CNIABA K
4eopayum mpewunam Ha npode u u3yueHue Memood paccpeoomoieHus
mennosou oepopmayuu s YCMpaHeHUs OPAUUX TMPEUJUH.
[Npaxtuueckoe 3ansaTue. CycanbHoe 30J0TO

7.Ctanu.

Jlabopamopras paboma Ne4. Onpedenerue CKIOHHOCMU CNIABA K
20pAYUM MPEWUHAM HA NPOOe U U3YHeHUe Memooad paccpe0OmoyeHus
Mennosoil deopmayuu 05l YCMPAHEHUs: 20PAUUX MPEUJUH.
[Mpaktrueckoe 3ausitue. OUaUrpaHs.

8. IIBeTHbIe criaBbl. MenHbIe CNJIABbI.

Jlabopamopnas paboma Ne5. Onpedenenue 2azonacvliiyyeHHoCmu
JUMEUHBIX CHIABO8.

[MpaxTnueckoe 3aHsATHE. [IPOM3BOICTBO IOBEIHUPHBIX CIUIABOB U
TEXHOJIOTUH NOJTyYEeHHs FOBEIUPHBIX W3ICIHH.

9. AJIIOMHHHEBbIE CIIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue eazonacviyyeHHoCmu
JIUMENHBIX CHIIAGOS.

[Ipaktuueckoe 3ansarue. Hukenessie criaBbl

10. AnroMuHHEBBIE CILIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACLIYEHHOCMU
JUMETHBIX CNIABO8.

[pakruyeckoe 3anstue. Hukenepbie crutaBbl. Membxuop

10

11. ITuHKOBBIE CIJIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACLIYEHHOCMU
JUMETHBIX CNIABOS.

[Tpakruyeckoe 3anstre. Hukenesrlie cruraBel. HuzensOupt

11

12. llnHKOBBIE CIIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue ea30HACLIYEHHOCMU
JUMEUHBIX CNIABO8.

ITpakTHyeckoe 3aHsATHE. MarHueBble CILIABBL.

12

13. CepeGpsinble cniiiaBbl.

Jlabopamopnasn paboma No5. Onpedenenue 2a30HaAcLIUjeHHOCMU
JUMELHbIX CNIIABO8.

IIpaktuyeckoe 3anarue. Hukenesble CIUIaBhL.

13
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14. CepeGpsinble cniiaBbl.

Jlabopamopnas paboma Ne5. Onpedenenue 2azonacviuyyeHHocmu
JIUMEIHBIX CHIAGOS.

IIpakruueckoe 3anarue. LIMHKOBBIE CIUIABBL.

14

15. 3os10THIE CNIABBI.

Jlabopamopnas paboma Ne5. Onpedenerue 2a30HACLIYEHHOCMU
JUMELHbIX CNIABOS.

IIpaktuueckoe 3anstue. llunkossle crnassl. [Ipumenenne B TXOM

15

16. [l1aTHHOBBIE CILIABBI.

Jlabopamopnas paboma Ne6. H3zyuenue mukpownugos aumeinvix
CNIagos.

[Tpaktrueckoe 3aHsiTre. TUTaHOBBIE CIIABHI.

16

17. IlanaagbeBble CIIaBLI.

Jlabopamopnas paboma Ne6. H3yuenue Mukpouwiugos aumeunvix
CHIaB08.

ITpaktrueckoe 3ansTre. JloOBIMa APArOIEHHBIX METAIIOB: 30J10TO,
cepebpo, IaTuHa, MaJIaIni.

17

18. KonTpoJsnHasi padoTta Ne2.

Jlabopamopnas paboma Ne6. H3zyuenue Mukpouwiugos aumeunvix
CNagos.

[Tpaktudeckoe 3ansitue. [lpunou u crnenuanbable criassl 1151 TXOM

18

Hroro B 4 cemecTpe

36

18

18

72

UToro

72

36

36

144
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