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Pa3paboTunk mporpaMmsr:

Kano. mexw. Hayk, 00y. kagedpwl, Xyoopoxckosa FOnus Bukmoposna

Pabouast mporpaMma AUCIMIUTAHEL
MarepuanoBenenue

paspabotana B cootBeTcTBUM ¢ PI'OC BO:!

®DenepanbHblii TOCY1apCTBEHHBIH 00pa30BaTeIbHbIM CTAHAAPT BHICLIETO 00pa30BaHus 110 HANPaBJIEHUIO MoAroToBKU 15.03.04
ABTOMATU3ALVA TEXHOJIOIT'MYECKUX ITPOIIECCOB
N ITPOU3BO/ICTB (yposens OaxanaBpuara) (mpuka3 MuHoOpHayku Poccun ot 12.03.2015 1. Ne 200)

COCTaBJICHA HA OCHOBAaHHUH yqe6Horo IJ1aHa:

Hampasnenne moxrorokn 15.03.04 ABroMaTi3anus TEXHOIOTHYECKUX IIPOIECCOB U Ipon3BoACTB [Ipodmins moaAroToBKH:
" ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOIACTB"

YTBEPKICHHOTO y4€HbIM coBeToM By3a oT 20.10.2020 nmpoTtokon Ne 8.

Pabouas nporpamMma o00peHa Ha 3aceaHuu Kadeapbl

MeTAJLTYPpruu

IIpoTokos MeTouueckoro coBeTa yuusepcurera ot 12.10.2020 r. Ne 6
3aB. kadenpoi Jledbenp A.B., A-p TeXH. HAYK



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

BoopyuTh cTyIEHTOB O3HAHHEM 3aKOHOMEPHOCTEH (hOPMUPOBAHHS CTPYKTYPHI M CBOMCTB Pa3IHMYHBIX MAaTEPHAJIOB, METOJaMHU
UX YIPOYHEHHUs U1sl Hanbosee 3G HEeKTUBHOTO UCIOJIB30BAHUS MAaTEPUaIOB B TEXHHUKE.

1.1 3agaumn

Ipouecc n3y4yeHus IUCIMIUINHBI HAPAaBJICH Ha (GOPMHUPOBAHUE CIICAYFOLIMX KOMIICTCHIINIT:

-CII0OCOOHOCTH HCIIOJIF30BAaTh OCHOBHBIC 3aKOHOMEPHOCTH, ACHCTBYIOIINE B IIPOIIECCE U3TOTOBICHHS IIPOAYKIIHU TPeOyeMOoro
Ka4yecTBa, 33JJAHHOTO KOJMYECTBA MPY HANMEHBIINX 3aTpaTrax 00MIeCTBEHHOTO TPY/Ia;

-CIIOCOOHOCTH pPeliaTh CTAHAAPTHBIC 331241 MPOPECCHOHATBHON NSSITEIbHOCTH HAa OCHOBE HH(POPMAIIMOHHON U
OoubIorpadMUECKOi KyIbTyphl C IPHMEHEHHEM HH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH U C YI€TOM OCHOBHBIX
TpeOOBaHM HHPOPMAITMOHHON 0€301TacHOCTH;

-CIIOCOOHOCTH BBIOMPATh OCHOBHBIE M BCIIOMOTATENbHBIE MAaTEPUABI TSI U3TOTOBICHHS U3CIHA, CIIOCOOBI peau3alii OCHOBHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB, aHATMTHYCCKUE U YUCTICHHBIC METOIBI TPU pa3paboTKe HX MAaTeMaTHYSCKUX MOJIEIICH, METOBI
CTaH/IAPTHBIX UCIIBITAHUH IO ONIPEACICHHUIO (PH3UKO-MEXaHHICCKIX CBOWCTB M TEXHOJOTHICCKHX ITOKa3aTeIeld MaTepHaIoB 1
TOTOBBIX M3JIENINH, CTAHJJAPTHBIE METO/IBI X MPOSKTUPOBAHISI, IPOTPECCUBHBIC METO B IKCILTyaTAINN W3ACITHI;

-CIIOCOOHOCTH OMPECIISITh HOMEHKIIATYPY ITaPaMETPOB MPOIYKIUH U TEXHOIOTMYECKUX MPOLECCOB €€ M3TOTOBICHUS, OATICKALINX
KOHTPOJIIO U H3MEPEHHUIO, YCTAHABIUBATH ONTHMAIIbHBIC HOPMBI TOYHOCTH MPOIYKIUH, H3MEPEHHI U JIOCTOBEPHOCTH KOHTPOJIA,
pa3pabaTbiBaTh JOKAIHHBIC TOBEPOYHBIC CXEMBI M BBIIOJIHATH MMPOBEPKY M OTIIAIKY CUCTEM U CPEJICTB aBTOMATH3AIIUU
TEXHOJIOTHYECKHX TPOLECCOB, KOHTPOJIS, AUATHOCTUKH, UCTIBITAHUM, YITPABICHHUS IPOLIECCAMH, )KU3HEHHBIM [IUKJIOM MPOAYKIIH U
ee KaueCTBOM, a TAK)KE MX PEMOHT U BBIOOD; OCBaMBaTh CPEICTBA 0OECIICUCHHSI aBTOMATH3ALUH U YIIPABJICHUS,

-CII0OCOOHOCTH MTPOBOJIUTE OICHKY YPOBHS Opaka MpoIyKINH, aHATU3HPOBAaTh IIPHYHHEI €TO MMOSBICHIS, pa3padaThBaTh
MEPOTIPHSITHUS TI0 €TO TPEAYTPEKICHAIO U YCTPAHEHHIO, IO COBEPIICHCTBOBAHHIO MPOAYKIIUH, TEXHOJIOTUIECKUX MTPOIIECCOB,
CpPE/ICTB aBTOMATH3AIIMHU U YIPABICHHUS MIPOLIECCAMHE, )KU3HCHHBIM [[HKJIOM MPOIYKIUH U €€ KAYECTBOM, CHCTEM IKOJIOTHYECKOTO
MEHEKMEHTA MPEINPHATHS, IT0 CEPTUGHUKALNH TPOIYKIHH, TPOLIECCOB, CPEICTB ABTOMATHU3ALNH U YIIPABICHUS.

2. MECTO JUCIHUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Huka (paznen) OIT: | b1.B

2.1 | TpeGoBaHus K npeaIBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

2.1.1 | IlpakTHKa 1o MoJy4YeHu o NpoPecCHOHANBHBIX YMEHUH U OMbITa MPO(EeCCHOHATBLHON e TeIbHOCTH

2.1.2 | Dxomorus

2.1.3 [ [IpakTHKa 11O MOJTYYCHHIO TIEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHI ¥ HABBIKOB

2.2 | [ucuMnjnHbl (MOAY/1H) U NPAKTUKH, JJIs1 KOTOPBIX OCBOCHHME JAHHOM AMCHUIIIMHBI (MOAYJIA) HEOOX0AUMO KaK
npejaulecTByoIee:

2.2.1 | Oxomorudeckue MpodIeMbl METAJLTypPrHIECKOTO IIPON3BOACTBA

2.2.2 | TocynapcTBeHHasi HTOTOBasi aTTECTALIUA

2.2.3 | IloaroToBka K 3aIIMTe U MPOLEAYPa 3aIIUTHI BHITYCKHON KBANU(UKAITHOHHON paboThI

2.2.4 | IlpepauniuoMHast IpakTUKa

3. KOMOETEHIIMU OB YYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUILIAHBI
(MOZY.JIST)

OlNK-1: cnocobHOCTLIO UCNONbL30BaTh OCHOBHLIE 3aKOHOMEPHOCTU, AeMCTBYOLWME B NpoLlecce
M3roToBNEeHUsi NPoAyKLMUN TPpeOyeMoro Ka4yecTBa, 3afjaHHOro Konm4yecTsa Npu HauMeHbLUUX 3aTpaTax
oblecTBeHHOro Tpyaa

OlK-2: cnocoBGHOCTLIO pellaTbh CTaHAAPTHbIE 3afauun npodeccuoHanbHON AEATENBHOCTU Ha OCHOBEe
MHdOpMaLMOHHON U bubnuorpadguyeckon KynbTypbl C NPUMEHEeHMeM UH(OPMaLMOHHO-
KOMMYHWKaLMUOHHbIX TEXHONOMUMN U C YYeTOM OCHOBHbIX Tpeb6oBaHu nHopMaLnoHHon 6e3onacHoCTU

MK-2: cnocoBHOCTLIO BLIOMPaTb OCHOBHbLIE U BCNOMOraTesibHble MaTepuarbl AN U3roTOBNEHUA U3OeNun,
CNocoObl peanu3aumm OCHOBHbIX TEXHOJOMM4YEeCKUX NPOLeCCOB, aHaNIUTUYECKME U YUCTIEHHbIe MeToAbI NpU
pa3paboTke MX MaTeMaTUYEeCKMX MoAerien, MeToAbl CTaHAAPTHbLIX UCMbITaHUM NO onpeAeneHnto Pusmnko-
MeXaHU4YeCKUX CBOMCTB U TEXHOJIOTMYECKMX NoKa3saTernen marepmanoB U roToBbIX U3aenun, cTaHgapTHble
MeToAbl UX NPOEKTUPOBaHUSA, NPOrpecCUBHbIE MeTOAbI IKCNyaTauum usgenum

MK-9: cnocoBGHOCTLIO onpeaenATbL HOMEHKNaTypy napaMmeTpoB NPOAYKUUN U TEXHONOIMYECKUX NpoLecCoB
ee U3roToBNeHusi, Noasiexalmx KOHTPON U U3MepPeHuto, yCcTaHaBNMBaTb ONTUManbHbie HOPMbl TOYHOCTHU
npoAyKuun, N3MepeHu n 4OCTOBEPHOCTU KOHTPONSA, pa3pabaTbiBaTh JlIOKanbHble NOBEPOYHbIe CXeMbl U
BbIMOJIHATL NPOBEPKYy M OTNaAKy CUCTEM M CPpeACcTB aBTOMATU3aLMM TeXHONIOMrMYeCKUX NpoLeccoB,
KOHTPOSA, AMarHoCTUKU, UCMbITaHUIA, yNpaBreHUs npoLeccaMm, XXU3HEeHHbIM LIUKITOM NPOAYKUUM U ee
Ka4yecTBOM, a TaKKe UX PEMOHT U BbIOOP; ocBaMBaTb CpeAcTBa obecneyeHms aBTOMaTM3aLMmM U ynpaBreHus

MK-10: cnoco6HOCTLIO npoBOoAUTb OUEHKY YPOBHSA 6pa|<a npoaykKkuuun, aHann3mpoBaTtb NpuUYinHbI ero
nosiBrneHus, pa3pa6aTb|BaTb MeponpuAaTuA no ero npegynpexneHno u yctpaHeHuro, no
coBepLleHCTBOBaHMNIO NpoAyKUNN, TeXHOJTOrmM4eCkKux rnpoueccoB, cpeacts aBTomatusaumm u ynpasneHus
npoueccamu, XM3HeHHbIM LUKITOM NpoAayKUuUN N ee Ka4eCTBOM, CUCTEM IKOJTIOrmM4eCKoro meHegXxXmMmeHta
npegnpunaTtua, no CepTMCI)MKaLIMVI npoaykuuun, npowleccosB, cpeacts aBToMaTuiauum n ynpaBsrieHUsA

B pe3ynbTaTe 0cBOEHUS AUCUMIJIMHBI (MOAYJIS1) 00Y4AIOUIUIiCS H0/KEH




3.1|3nats:
3.1.1 [ 1. OGmue cBeeHNUS O COBEPIICHHOM H PEATFHOM CTPOSHHH MaTepUaJiOB, M UX CBOHCTBAX;
3.1.2 | 2. OcobenHOCTH (pa30BOTO COCTOSHHS M MPUHIUIIBI PETYIUPOBAHHS CTPYKTYPHI C IETBI0 NOTYyYeHUS TpeOyeMOro YpOBH:
CITy’>KeOHBIX CBOKCTB;
3.1.3 | 3. 3aKOHOMEPHOCTH CTPYKTYPOOOpa3oBaHus, (ha30BbIC IPEBPAIICHNS B MaTepHaIaX, BIUIHAC CTPYKTYPHBIX
XapaKTepHUCTHK Ha CBOHCTBA MaTepHAJIOB,;
3.1.4 [ 4. TexHOTOTHYECKHE TTPOIIECCH TPOU3BOICTBA H 00PaOOTKH PA3IMIHBIX MaTEPUAIIOB;
3.1.5|5. MeTozpl CTpyKTYpHOTO aHajuu3a U onpeaeseHus Gu3ndeckux U GU3NKO-MeXaHMUECKUX CBOMCTB MaTepUalioB, TEXHUKY
IIPOBEICHUS IKCIIEPUMEHTOB U CTATHCTHYECCKOH 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX;
3.1.6 | 6. MeToabl IaHUPOBAHUS U IPOBEIECHUS U3MEPUTENILHBIX SKCIIEPUMEHTOB, BEIOOpA U UCIIOIb30BaHUS METOI0B
00paboTKN SKCIEPUMEHTATIBHBIX JTAHHBIX M OLIEHKH PE3yJIbTaTOB IKCIIEPUMEHTOB.
3.2 | Ymerh:
3.2.1| 1. [Tomp30BaTLCS CIIPABOYHBIMHU TAHHBIMH 0 XapaKTEPUCTHKAM MAaTEPUANIOB U CIIOCO0aM UX 00pabOTKH;
3.2.2 2. OcyuiecTBIATH BEIOOP MaTEpHAIIOB 10 33aHHBIM XapaKTePUCTHKAM;
3.2.3 | 3. AHanM3upOBaTh BIMSHUE CITOCOOOB 00PabOTKH MaTepUAIOB Ha X XapaKTEPUCTHKH;
3.2.4 | 4. ITonp30BaThCs MPUOOPAMU METAIIIOrPa(hUIECKOro UCCIEIOBAHUS CTPYKTYPEI;
3.2.5|5. Pacrio3HaBath IMyTeM aHAIN3a CTPYKTYPHI M CBOMCTB NMPHHAIIISKHOCTh METAJUIMIECKAX MaTePHAJIOB (CTalleH, CTIaBOB
I[BETHBIX METAJIIOB), a TAK)KE OCOOCHHOCTEH MX TEXHOJIOTHIECKOH 00paboTKH (JIMTOE COCTOSTHHE, TOCIIe IeopMariiy HITH
OTXKHra U JIp.);
3.2.6 | 6. Ompenensats puznueckue, XUMHUSCKHUE, MEXaHUYECKHE CBOMCTBA MaTEPHANIOB NP Pa3IHYHBIX BUIAX UCIIBITAHUIL.
3.3 | Biaagerb:
3.3.1 | 1. Pa3pabatsIBaTh M OCYIICCTBIATE TEXHOIOTHYCCKUE MIPOLIECCHl 00pabOTKH pa3iMYHBIX MATCPHANIOB, a TAKXKE U3/ICIUI U3
HUX;
3.3.2 (2. AHaIM3UPOBATh, OIICHNBATh U BEIOMPATh PalliOHATIBHBIC ITyTH PEIICHUS TOCTABICHHBIX TEXHOJIOTHIECKON 1
MIPOU3BOJICTBEHHOH 3aja4;
3.3.3 | 3.Cobupath, 00pabaThiBaTh 1 aHATM3UPOBATH HCXOAHYIO HH(OpMANHIO 00 00BEKTaxX MPOU3BOJICTBA;
3.3.4 | 4. PazpabathIBaTh NporpaMMy MEPOIPUATHI IO 0OECIICYCHUIO Ka4eCTBa MPOITYKINH.
4. CTPYKTYPA U COOEP)XXAHUE JUCHUIIJIUHBI (MOAYJIS)
Kon HaumenoBanue pasnenos u Tem /Bua | Cemectp / | Hacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHaTHsA/ Kvype M aTypa | pchl | pakT.
Pa3zgen 1. Beenenne
1.1 IIpeamer MaTepHalioBEICHUS U €T0 2 4 OIIK-1 JI1.1 0
3HaueHue. Kparkue cBeneHus 00 HCTOpHH OIIK-2 TIK- | JI1.2J1
Ppa3BUTHA METAJTIOBEACHUS. 3a/1a4U U 2IIK9IIK-| 2.1
3HAYEHUE JUCIATUTUHBI 10 J12.2
"Marepuanosenenue". Poias marepuanon JI2.3J1
B coBpeMeHHOH TexHuke. KpaTtkue 3.1
CBeJeHUS 00 HCTOPUH PA3BUTUS HAYKH O
matepuanax. CoBpeMeHHOe
MaTeprasoBe/ICHHE U eT0 3HaYCHUE B
YCKOPEHHH HAyIHO-TEXHUIECKOTO
nporpecca. MeTaimudeckue u
HeMeTaTueckue Matepuaibl. /Cp/
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATUsA/ Kypc 197074 aTrypa | pChl | paKT.
Pazpnea 2. OcHoBbl KpucTaLI0rpaduu
U TeOpHH 1e(eKTOB KPUCTANINYECKOro
CTPOEHHs




2.1

Kpucrannueckue u amopdHbIe Tena.
ATOMHO-KPUCTAJUINIECKOE CTPOCHUE.
THIBI KPUCTALTHYECKUX PEIIETOK.
Kpucrannuueckas pemerka u ee
onucaHue. AHU3OTPOIUS U CUMMETPHSI
kpucramios. Ilepuon, 6a3uc,
KOOPAMHAIIMOHHBIE YKCIIa, TUIOTHOCTh
ynakoBku. Kpucramnorpaguueckue
cuctembl. OnpeneneHue NHICKCOB
HaIpPaBJIECHUH U TIIOCKOCTEH.
Kpucranniueckue CTpyKTyphl U
OCHOBHBI€ THIIbI KPUCTATITHIUECKUX
pemrerok. Knaccudukarms Kpuctamwio
10 TUITY XUMHYECKOH CBSI3H.
Anuzotponust. [lomumoppusm B
MeTamiax. CTpoeHue peaabHbIX
KpUCTaUTHUECKUX Tel. TeopeTrueckas u
peanbHas MPOYHOCTh MAaTEPHAIIOB.
Knaccudukanus nepexton
KPUCTAJJINUECKOTO CTpoeHUs. ToueuHsle,
JUHEHHBIC H TIOBEPXHOCTHBIC 1e(DEKTHI.
OCHOBHBIE TTOJIOKEHHS TEOPUU
mucnokauuil. Kpaesas aucnokanus u
MEXaHU3MBI e¢ TiepeMeleHrs. BUHTOBAs
JIICIIOKAIINS M CTIOCOOBI €€ MepeMeIeHHE.
CwMmerannble qucinokauuu. O6pazoBaHue
JIACTIOKALNN U UX B3aUMOJECHCTBUE.
3epHEHOE CTPOCHUE MaTEPHAJIOB,
rpaHunsl 3epeH. O0beMHbIE Te(EKThL.
JrcnokalnoOHHBIN MEXaHU3M
VIPOYHEHHUS TBEPIBIX TeJI. Mo3andHOe
6J109HOE CTPOEHHE KPHUCTAIIIA.

/Jex/

OIIK-1
OIIK-2 TIK-
2 TIK-9 IIK-

10

J1.1
JI1.2J1
2.1
122
J12.3]1
3.1

2.2

Kpucrasnnueckue u aMopQHbIe Terna.
ATOMHO-KPUCTAINIMIECKOE CTPOCHHE.
THIBI KPUCTAITHYECKUX PEIIETOK.
Kpucrannuueckas pelerka u ee
omucaHne. AHH30TPOIHS U CHMMETPHUS
kpucrauios. [lepnon, 6asuc,
KOOpAMHAIIMOHHBIE YHCIIa, TUIOTHOCTh
ynakoBku. Kpucramnorpadudeckue
cucteMsl. OnpeieNieHne HHICKCOB
HaIpPaBJICHUH U IJIOCKOCTEH.
Kpucrannmueckue CTpyKTyphl U
OCHOBHBIC THITBI KPUCTAIUTHICCKUX
pemerok. Kitaccngukarist KpuCTaioB
10 TUITY XUMHYECKOH CBS3H.
Anmsotponus. [Toaumopdusm B
MetantaX. CTpoeHne peanbHBIX
KPHCTAJUTMYECKHX Tell. TeopeTnueckas u
peanbHas IPOYHOCTh MAaTEPUAIIOB.
Knaccudukarus nepexton
KPHCTAJUTMYECKOTO CTpoeHuUs. Toueunsle,
JTMHEHHBIE U TIOBEPXHOCTHBIE Ae(DEKTHI.
OCHOBHBIE MTOJIOKEHHS TCOPHU
nucinokanuii. Kpaesast nuciokarys u
MEXaHU3MBI ee TiepeMeleHHs. BUHTOBas
JUCIIOKALIUS M CIIOCOOBI ee MepeMeleHHe.
Cwmemannble aucnokanuu. O0pazoBaHue
JUCIIOKALNI M UX B3aUMO/JICHCTBHE.
3epHEHOE CTPOCHUE MAaTEPHATIOB,
rpaHuLbl 3epeH. O0beMHbIe 1e(EKTHI.
JlMCITOKaMOHHBIA MEXaHH3M
VIPOYHEHHUS TBEPIBIX Tell. Mo3andHoe
611049HOE CTPOEHHE KPUCTAIIA.

Mp/

OIIK-1
OIIK-2 TIK-
2 TIK-9 IIK-

10

1.1
J1.2J1
2.1
2.2
J12.3]1
3.1
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Kpucramnmueckue u aMopQHBbIe Terna.
ATOMHO-KpHUCTAJITMYECKOE CTPOCHHE.
THITB KPUCTAIUTNIECKUX PEIIETOK.
Kpucrannuueckas pemerka u ee
OIMCcaHue. AHU3OTPOIHS U CUMMETPUS
kpuctaiuios. [lepuon, 6asuc,
KOOPIMHAIIMOHHBIE YHCIIA, INIOTHOCTh
ymakoBku. Kpucrammorpaduaeckue
cucteMsl. OnpeeneHne HHICKCOB
HaIpPaBJIECHUH U TIIOCKOCTEH.
Kpucrammmaeckne cTpyKTypsl 1
OCHOBHBIE THIIbI KPUCTAJUTHYECKHX
pemerok. Kinaccndukanuns kpucramuion
10 THITY XUMHUYECKOH CBA3M.
Anuzotponust. [lomumoppusm B
Metamax. CTpoeHHe peabHBIX
KpHCTAJUTHUECKHX Tell. TeopeTnueckas u
peanbHas IPOYHOCTH MATEPHAJIOB.
Knaccudukanus nepexton
KPHUCTAJUTMYECKOTO CTpoeHHus. Toueunsle,
JMHEHHBIE W TIOBEPXHOCTHBIE e(hEKTHI.
OCHOBHBIE NTOJIOKEHHS TEOPHU
auciokanuii. Kpaesas nucioxanus u
MeXaHN3MBI ee IepeMenieHus. BuaToBas

JIICIIOKAIINS M CTIOCOOBI €€ MepeMeIeHHE.

CwMmerannble qucinokauuu. O6pazoBaHue
JMCJIOKALMH U MX B3aUMOICHUCTBHUE.
3epHeHOe CTPOeHUE MaTEePHUaJIOB,
rpaHunsl 3epeH. O0beMHbIE Te(EKThL.
JIMCIIOKAIMOHHBIN MEXaHU3M
VIPOYHEHHUS TBEPIBIX TeJI. Mo3andHOe
6J109HOE CTPOEHHE KPHUCTAIIIA.

/Cp/

OIIK-1
OIIK-2 TIK-
2 TIK-9 IIK-

10

J1.1
JI1.2J1
2.1
122
J12.3]1
3.1

Kopg
3aHATHS

HanmeHoBaHHe pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kypce

Yacos

Komneren-
U

Jlntep
aTypa

PChI

Hnrte
PAKT.

IIpumeuyanue

Pa3znes 3. CpoiicTBa MaTepuaIoB.
MeToab! HcCIe10BAHUSA

3.1

OCHOBHBIE METOJIBI IPSIMOTO
HCCIIEZIOBAaHUS CTPYKTYPBL:
MaKpOCKONUYECKUH, MUKPOCKOIIMYECKUH,
3JIEKTPOHHOCKOITMYECKHH,
peHTtreHorpaguueckuii. MeToast
KOCBEHHOTI'O U3yUYCHHS CTPOEHUS
MaTepuaia IMyTeM aHaIn3a GU3HIeCKUX U
MEXaHUYECKUX CBOMCTB: TEPMHUUYECKUIA,
JIATTATOMETPUYECKUM, MATHUTHBIMN,
PE3UCTOMETPUICCKHM, CITOCOOBI
OIpeIeJICHUs TEXHOJIOIMYECKUX U
CIIy>keOHBIX CBOMCTB. Mcnonbp3oBanue
HHPOPMAIMOHHBIX TEXHOJIOTHH B
MaTepuanoBeaeHud. KoHcTpyKuuoHHast
IIPOYHOCTb MaTepuaoB. MexaHnudyeckue
CBOIICTBa U CIIOCOOBI ONPECTICHUS UX
KOJIMYECTBEHHBIX XapaKTEPUCTHUK:
TBEPIOCTb, BI3KOCTb, YCTAIOCTHAS
npouyHocTh. TBepaocTs no bpunenito.
Merog Poxsenna. Meron Bukxkepca.
Meron napananus. J{unammaeckuii
merof (no Illopy). OneHka BA3KOCTH MO
Buay uznoma. OCHOBHBIE
XapaKTEPUCTUKU. TEeXHOJIOInYeCKHe
CBOMCTBA. DKCILTyaTallUOHHbIE CBOUCTBA.
Odusnueckue corcTaa. /JIek/
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OCHOBHBIE METOJIBI IPSIMOTO
HCCIIEJOBaHUS CTPYKTYPBI:
MaKpOCKONUYECKUH, MUKPOCKOITUYECKUH,
3JIEKTPOHHOCKOITMYECKHH,
peHTtreHorpaguueckuii. MeToast
KOCBEHHOT'O M3y4€HHs CTPOCHHS
MaTepuaia IMyTeM aHaIu3a GU3HIeCKUX U
MEXaHUYECKUX CBOMCTB: TEPMHUUYECKUIA,
JIATATOMETPUYECKUM, MATHUTHBIMN,
PE3UCTOMETPUIECKHM, CITOCOOBI
OIpeIeJICHUs TEXHOJIOIMYECKUX U
CIIy>KeOHBIX CBOMCTB. Mcnonbp3oBanue
MH()OPMALMOHHBIX TEXHOJIOTHH B
MaTepuanoBeaeHud. KoncTpykuuoHHast
IIPOYHOCTb MaTepuaoB. MexaHnudyeckue
CBOWCTBA U CIIOCOOBI OIIPE/ICNICHHS UX
KOJIMYECTBEHHBIX XapaKTEPUCTUK:
TBEPJOCTb, BI3KOCTb, YCTaIOCTHAS
npouyHocTh. TBepaocTs no bpunenito.
Merop Poxsenna. Merox Bukxkepca.
Meron napananus. J{unammaeckuii
merof (no Illopy). OneHka BA3KOCTH MO
Buay uznoma. OCHOBHBIE
XapaKTEPUCTUKU. TEeXHOJIOInYeCKHe
CBOMCTBA. DKCILTyaTallUOHHbIE CBOUCTBA.
Ousnueckue cBoiictaa. /Cp/
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pPCBI
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PAKT.

IIpumeuyanue

Paznen 4. Kpucrainuzanus B
OJHOKOMIIOHEHTHOM cucteMe. OCHOBBI
TeOPUH KPHUCTAJJIM3ALMHN TBePIAbIX TeJl.
HepaBHoBecHasi KpucTa/LIN3aMA.
JIMKBanus B CIIaBax




4.1

[onsaTus: TepMOTUHAMUYECKASI CHCTEMA,
KOMIIOHEHT, (pa3a, CBOOOAHAs SJHEPTHS.
TepMoaMHAMHYECKUE OCHOBHI MpOoIecca
IJTaBIICHUST M KPUCTAILTU3AIIHH.
[TapameTps! poliecca KPUCTAITU3AINY.
Kpucrannuszauus 4ucTbIX METAIIIOB.
OCOOCHHOCTH CBOMCTB METAJLIOB B
JKUJIKOM U TBEPJIOM COCTOSTHHSIX.
[TonsaTtue o GrKHEM U JaTbHEM HOPSIIKE.
VYcnosue paBHOBecus (a3 B
OJIHOKOMIIOHEHTHOM CHCTEME.
Ilepeoxnaxnenue. [lonsarue o
TECOPETUYECKOH U PaKTUIECKOI
TeMIIepaTypax KpUCTaJUTA3aIUH.
[TapamMeTpsl KpUCTAIUTU3AUHN — CKOPOCTh
3apOXKAEHUSI LIEHTPOB M CKOPOCTh POCTa.
T'omorennas kpucraumszanus. [lonstue o
KpUTHYECKOM 3apopliie. [ ereporeHHoe
3apoxkJeHue. BiusHue npumeceit Ha
npouecc kpucraumzauuu. [Tpunnun
CTPYKTYpPHOTO H Pa3MEPHOTO
cooTBeTCTBUS. MoauduuupoBaHue u
Moaudukaropsl. Bennunna 3epHa
KPUCTAJLTU3YIOMIETOCS METalla.
DaKTopHI, OMPEEIMIONINE pa3Mep 3epHa
IIpH 3aTBepAeBaHUN. BiusHue pazmepa u
(OpMBI 3epeH Ha CBOMCTBA.
Kpucrannuszanus u cTpyKTypa CIUTKa
(otuBKn). JleheKTh CTPOSHUSI CITUTKA,
00yCJI0BIEHHBIE 0COOEHHOCTIMU
KpUCTaJLTU3aIMi. MeTauinyeckue
cteksa. CKOPOCTHAs 3aKaJKa U3
pacmaBa. OcoOEHHOCTH CTPOSHHS U
CBOIicTBa aMOP(HBIX CIUTABOB, UX
rcnojibp3oBanue. OCOOEHHOCTH Mporiecca
3aTBEpJCBAHUS B HEPAaBHOBECHBIX
ycnoBusiX. JIMKBaIys B CIlaBax.
BHyTpHKpHCTATTHYECKAS JIMKBAIHSL.
Koaddunment nukparun. Biausaue
JIMKBALUU Ha CTPYKTYPY U CBOICTBA.
DakxTopsl, BIUAIOIINE HA Pa3BUTHE TaKOH
nmukBanuu. Ee ycTpaneHnue myrem
TepMHUIecKol 00paboTKH. 30HATbHAS
JIMKBaIHs, IpsiMasi U oOpatHast. JInkBarus
10 y/ICITBHOMY BECY U BCIIC/ICTBHE
paccnoenus. Mepst 60ps051. /Cp/
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Paznen 5. Merajuiinueckue MaTepuasibl




5.1

IMonsTre 0 azax ¥ KOMIOHEHTAX.
Teepasie ha3sl B OMHOKOMIOHCHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
IMomimopdusm u m3omopusm. Teepasie
PacTBOPHI, UX PA3HOBUAHOCTH.
IIpomesxyTo4HBIE (ha3bl, UX
knaccudukarmsi. KomrmoHeHTs 1 ¢das3sl B
CHUCTEME XKeJIE30-yIIIEPOI.
MertacTaOuiibHas 1uarpaMma COCTOSHUS
kene30-1eMeHTUT. CTpyKTypHBIC
COCTABIIAIOIINE B JUArpaMMe XKeJe30-
LIEMEHTHT, UX XapaKTEPUCTUKH, YCIOBHS
obpa3zoBanus U cBoiicTBa. CTaOMIbHAS
Juarpamma >kesues3o-yriaepon. Biusnue
yIiiepoja U MOCTOSTHHBIX MpUMecel Ha
cBolicTBa cTajiu. JleheKThl cTaim.
BrnmsHue erupyromumx 3JIeMeHTOB Ha
nomMopdu3M xernesa. J(uarpaMmsl
(azoBoro paBHoBecusi. Pasel,
o0pa3yeMbIe JIETUPYIOIMMH dJIEMEHTAMU
B CIUIaBax jxene3a. Bnusnue
JETHPYIOIIHNX JIEMEHTOB Ha CBOICTBA
(beppuTta u aycrenurta. CTpyKTypHbIE
KJIACCHI JISTHPOBAHHBIX CTaNei B
ycIoBHX paBHOBecus. Knaccudukarms u
MapkupoBKa cTajeidl. CBoiicTBa u
Ha3zHa4yeHue 9yryHoB. Kiaccudukarms
9yTyHOB. /lmarpaMma COCTOSHUS KeIe30—
rpadut. benslit u 0TOEICHHBII YyTyHBL
IIpornecchl rpadutusanyu. Biusuue
yriiepoa, KpeMHHUS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpOro
yyryHa. CTpoeHue, CBOICTBa,
KJIaccU(pUKaIHs 1 MapKHPOBKA YYTYHOB.
Cepbrlit uyryH. MoanbuimpoBaHHbBII
cephlii uyryH. KoBkuii uyryH.
Bricokonpounslit uyryH. CrienuaibHble
YyTyHBI. BiusHue nerupyomumx
9JIEMEHTOB Ha CBOIicTBa 4yryHOB. CTamm.
Krnaccudukarus craneit mo HazHauEHHIO,
KayecTBy, CTpYKType. MapKkupoBka
craneil. Bnusiaue yrieposa u npumecei
Ha cBoiicTBa cTaneil. BiusHue yriepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOLMX 3JeMeHTOB. Pacnipenenenue
JICTHPYIOIINX JIEMEHTOB B CTaJIH.
Yriepoaucteie cTand 0OBIKHOBEHHOTO
kauecTBa. KauecTBeHHbIE yIIIEpOAUCTHIE
cranu. KagecTBeHHBIE U
BBICOKOKAUECTBEHHBIE JIETHPOBAHHEIC
ctanu. JlerupoBaHHble KOHCTPYKIHOHHbBIE
cTtanu. JlerupoBaHHble
HHCTpyMEHTaJIbHbIE CTaNH. /JIex/
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IMonsTre 0 azax ¥ KOMIOHEHTAX.
Teepasie ha3sl B OMHOKOMIOHCHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
IMomimopdusm u m3omopusm. Teepasie
PacTBOPHI, UX PA3HOBUAHOCTH.
IIpomesxyTo4HBIE (ha3bl, UX
knaccudukarmsi. KomrmoHeHTs 1 ¢das3sl B
CHUCTEME XKeJIE30-yIIIEPOI.
MertacTaOuiibHas 1uarpaMma COCTOSHUS
kene30-1eMeHTUT. CTpyKTypHBIC
COCTABIIAIOIINE B JUArpaMMe XKeJe30-
LIEMEHTHT, UX XapaKTEPUCTUKH, YCIOBHS
obpa3zoBanus U cBoiicTBa. CTaOMIbHAS
Juarpamma >kesues3o-yriaepon. Biusnue
yIiiepoja U MOCTOSTHHBIX MpUMecel Ha
cBolicTBa cTajiu. JleheKThl cTaim.
BrnmsHue erupyromumx 3JIeMeHTOB Ha
nomMopdu3M xernesa. J(uarpaMmsl
(azoBoro paBHoBecusi. Pasel,
o0pa3yeMbIe JIETUPYIOIMMH dJIEMEHTAMU
B CIUIaBax jxene3a. Bnusnue
JETHPYIOIIHNX JIEMEHTOB Ha CBOICTBA
(beppuTta u aycrenurta. CTpyKTypHbIE
KJIACCHI JISTHPOBAHHBIX CTaNei B
ycIoBHX paBHOBecus. Knaccudukarms u
MapkupoBKa cTajeidl. CBoiicTBa u
Ha3zHa4yeHue 9yryHoB. Kiaccudukarms
9yTyHOB. /lmarpaMma COCTOSHUS KeIe30—
rpadut. benslit u 0TOEICHHBII YyTyHBL
IIpornecchl rpadutusanyu. Biusuue
yriiepoa, KpeMHHUS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpOro
yyryHa. CTpoeHue, CBOICTBa,
KJIaccU(pUKaIHs 1 MapKHPOBKA YYTYHOB.
Cepbrlit uyryH. MoanbuimpoBaHHbBII
cephlii uyryH. KoBkuii uyryH.
Bricokonpounslit uyryH. CrienuaibHble
YyTyHBI. BiusHue nerupyomumx
9JIEMEHTOB Ha CBOIicTBa 4yryHOB. CTamm.
Krnaccudukarus craneit mo HazHauEHHIO,
KayecTBy, CTpYKType. MapKkupoBka
craneil. Bnusiaue yrieposa u npumecei
Ha cBoiicTBa cTaneil. BiusHue yriepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOLMX 3JeMeHTOB. Pacnipenenenue
JICTHPYIOIINX JIEMEHTOB B CTaJIH.
Yriepoaucteie cTand 0OBIKHOBEHHOTO
kauecTBa. KauecTBeHHbIE yIIIEpOAUCTHIE
cranu. KagecTBeHHBIE U
BBICOKOKAUECTBEHHBIE JIETHPOBAHHEIC
ctanu. JlerupoBaHHble KOHCTPYKIHOHHbBIE
cTtanu. JlerupoBaHHble
HHCTpyMeHTasbHbIe cTanu. /I1p/
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IMonsTre 0 azax ¥ KOMIOHEHTAX.
Teepasie ha3sl B OMHOKOMIOHCHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
IMomimopdusm u m3omopusm. Teepasie
PacTBOPHI, UX PA3HOBUAHOCTH.
IIpomesxyTo4HBIE (ha3bl, UX
knaccudukarmsi. KomrmoHeHTs 1 ¢das3sl B
CHUCTEME XKeJIE30-yIIIEPOI.
MertacTaOuiibHas 1uarpaMma COCTOSHUS
kene30-1eMeHTUT. CTpyKTypHBIC
COCTABIIAIOIINE B JUArpaMMe XKeJe30-
LIEMEHTHT, UX XapaKTEPUCTUKH, YCIOBHS
obpa3zoBanus U cBoiicTBa. CTaOMIbHAS
Juarpamma >kesues3o-yriaepon. Biusnue
yIiiepoja U MOCTOSTHHBIX MpUMecel Ha
cBolicTBa cTajiu. JleheKThl cTaim.
BrnmsHue erupyromumx 3JIeMeHTOB Ha
nomMopdu3M xernesa. J(uarpaMmsl
(azoBoro paBHoBecusi. Pasel,
o0pa3yeMbIe JIETUPYIOIMMH dJIEMEHTAMU
B CIUIaBax jxene3a. Bnusnue
JETHPYIOIIHNX JIEMEHTOB Ha CBOICTBA
(beppuTta u aycrenurta. CTpyKTypHbIE
KJIACCHI JISTHPOBAHHBIX CTaNei B
ycIoBHX paBHOBecus. Knaccudukarms u
MapkupoBKa cTajeidl. CBoiicTBa u
Ha3zHa4yeHue 9yryHoB. Kiaccudukarms
9yTyHOB. /lmarpaMma COCTOSHUS KeIe30—
rpadut. benslit u 0TOEICHHBII YyTyHBL
IIpornecchl rpadutusanyu. Biusuue
yriiepoa, KpeMHHUS U CKOPOCTH
OXJIaXJICHHsI HA CTPYKTYpPY CEpOro
yyryHa. CTpoeHue, CBOICTBa,
KJIaccU(pUKaIHs 1 MapKHPOBKA YYTYHOB.
Cepbrlit uyryH. MoanbuimpoBaHHbBII
cephlii uyryH. KoBkuii uyryH.
Bricokonpounslit uyryH. CrienuaibHble
YyTyHBI. BiusHue nerupyomumx
9JIEMEHTOB Ha CBOIicTBa 4yryHOB. CTamm.
Krnaccudukarus craneit mo HazHauEHHIO,
KayecTBy, CTpYKType. MapKkupoBka
craneil. Bnusiaue yrieposa u npumecei
Ha cBoiicTBa cTaneil. BiusHue yriepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOLMX 3JeMeHTOB. Pacnipenenenue
JICTHPYIOIINX JIEMEHTOB B CTaJIH.
Yriepoaucteie cTand 0OBIKHOBEHHOTO
kauecTBa. KauecTBeHHbIE yIIIEpOAUCTHIE
cranu. KagecTBeHHBIE U
BBICOKOKAUECTBEHHBIE JIETHPOBAHHEIC
ctanu. JlerupoBaHHble KOHCTPYKIHOHHbBIE
cTtanu. JlerupoBaHHble
HHCTpyMeHTaNIbHbIe cTanu. /Cp/
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Paznen 6. Kinaccupukanus
KOHCTPYKLIMOHHBIX CTaJIeH




6.1 VYraepoauctsie cranu. LlementyeMble U 2 1 OIIK-1 J1.1 0
yiryuiiaemble ctanu. LlemeHTyembie OIIK-2 TIK- | JI1.2J1
cTayy. YIydliaeMble CTaju. 2TIK-9IIK- | 2.1
BoIcokonpouHsle, IPy>KUHHBIE, 10 122
LIAPUKOTIOANIUITHUKOBEIE, J12.3J1
HM3HOCOCTOMKHE U aBTOMATHBIE CTAJIH. 3.1
Bricokonpounsie cranu. [IpyxuHHbIE
ctanu. [HlapukomoAIUITHAKOBEIE CTAITH.
Cranu 1u1st u3euii, paboTarImuX npu
HU3KUX TemIeparypax. MI3HococToiikue
ctanu. ABTomMatHble ctanu. /JIex/

6.2 VYrnepoaucteie cranu. Llemenryemsie u 2 5 OIIK-1 J1.1 0
yilydiiaemble ctanu. Llementyembie OIIK-2 TIK- | JI1.2J1
cTany. YIydliaeMble CTaju. 2TIK-9IIK- | 2.1
Belicokonpounsle, Ipy>KUHHBIE, 10 122
IIAPUKOIOAIINITHUKOBBIE, J12.3J71
HM3HOCOCTOMKHE U aBTOMATHBIE CTAJIH. 3.1
Bricoxonpounsie cranu. [IpyxuHHBIE
ctanu. [lapukomoAIMITHAKOBEIE CTAITH.
Cranu 1st uzaenuii, paboTaromux npu
HU3KUX TeMIepartypax. I3HococToiikue
cranu. ABTomMaTHBIE cTaii. /Cp/

Koxn Haumenosanmue pasnesnos u tem /Bua | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Uure | IIpumeuanue

3aHATHS 3aHsaTHs/ Kvype M aTypa | pcbl | pakT.

Paznen 7. Knaccnpurxanus
HHCTPYMEHTAJIbHBIX CTaJel

7.1 Cranu [U1s1 peKyLero HHCTPyMEHTA. 2 1 OIIK-1 J1.1 0
YrnepoaucTeie HHCTPYMEHTAJIbHBIC OIIK-2 TIK- | JI1.2J1
ctanu. JlerupoBaHHbIe 2IK9IIK-| 2.1
WHCTPYMEHTAJIBHBIC CTAJIH. 10 2.2
Beictpopexymue cranu. Ctanu s J12.371
HU3MEPUTENEHBIX HHCTPYMEHTOB. 3.1
[Htammnosele cTany. Ctany Uisl LITaMIIOB
xonorHoro aedopmupoBanus. Cranu s
IITaMIIOB TOPSYETO Ae(opMHUPOBAHUSL.
TBepable cruiaBel. ATMa3 Kak MaTepuan
JUTSL I3TOTOBJICHUS HHCTPYMEHTOB. /JIek/

7.2 Cranu u1s pexXyIiero MHCTpyMEeHTa. 2 5 OIIK-1 JI1.1 0
YrnepoaucTeie HHCTPYMEHTAJIbHBIC OIIK-2 TIK- | JI1.2J1
ctanu. JlerupoBaHHbIe 2TIK-9IIK- | 2.1
WHCTPYMEHTAJILHBIC CTAJIH. 10 J12.2
Beictpopexymue cranu. Ctanu is J12.371
U3MEPUTENLHBIX HHCTPYMEHTOB. 3.1
[HTammnosele ctany. Ctany 1Uisl LITaMIIOB
xonoHoro aedopmupoBanus. Cranu s
IITaMIIOB TOPSYETo AeopMHUPOBaHUSL.
TBepable cruiaBel. ATMa3 Kak MaTepuan
JUISL I3TOTOBJICHUS HHCTPYMEHTOB. /Cp/

Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue

3aHATHSA 3aHATUsA/ Kypc 197074 aTrypa | pChl | paKT.

Pazgen 8. Ctajiu M c1aBbI ¢ 0COOLIMH
cBOicTBAMH




8.1

Knaccudukarms Koppo3nOHHOCTORKUX
cTaneil u crnaBoB. XpOMUCTBIE CTAMH.
KapocTolikocTs, kapocToWKHE CTalu U
craBbl. JKapompoyHOCTS, KapOIPOYHBIE
cTanu u crasel. Knaccuduxarus
JKapOIPOYHBIX CTaNel U CIIaBOB.
MaranTHBIe MaTepuansl. Ooume
CBEJCHUS O (heppOMAarHEeTHKAX.
MarauToMArkue MaTepuansl 1
TpeOOoBaHUS, IPEIBABICMbIC K HUM.
W3oTponHas u aHU30TpOIIHAS
INIEKTPOTEXHUYECKAsICTalb U €€
TepMuueckast 00pabotka. [lepmanion u
anscuepsl. MarHUTOTBEpIbIC
MaTepuasl 1 TpeOOBaHMS,
npeabsaBaseMsle kK HUM. Ctanu 1
MTOCTOSTHHBIX MarHUTOB. JINTEIC
MarHATOTBEPbIC CIIIABEI JJIS
MIOCTOSIHHBIX MarHUTOB, UX CTPOCHHE,
TepMuUecKast 00paboTKa U MarHUTHbIE
cBOicTBa. BiusiHre MarHUTHOW U
KpHCTaIUTIOrpa(yuaIecKoil TEKCTypHI Ha
MarHMTHBIC CBOMCTBAa. AMOp(HBIC
cruiaBbl. CIIJIaBHI ¢ 3aJaHHBIM
TeMIIepaTypHEIM KO3 HITIEeHTOM
nuHelHoro pacmuperus. CruiaBsl ¢
3a1aHHBIM KO3 QUINEHTOM MOIYJIS
ynpyroctd. Criassl ¢ "3 GEeKToM mamMsITi

¢dopmet". /Cp/
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Paznen 9. MaTepuaJsioBeieHue
IIBETHBIX CILJIAaBOB

9.1

Oo0mmas xapaKTepHUCTHKA I[BETHBIX
CIUIAaBOB U UX POJIb B COBPEMEHHOI
TexHuke. Menp U ee crasbl. CTpoeHHue U
cBoiicTBa Meiu. BinusiHue npumeceii.
Jlatynu, OpoH3bI, MEJJTHOHHKEIICBBIE
CIUIABBI, UX CBOICTBA U IPUMEHEHHE.
AOMUHU U CIUIaBbl HA €70 OCHOBE.
Jluteie U 1eOpMUPYEMBIE CIUTABBI
amoMuHus. TepMuyecku ynpodHseMbie
cruiaBbl. DazoBble IpeBpalLeHNs] B TUTAHE
1 €TO CIUIaBax.

CrutaBbl Ha OCHOBE TUTaHA, UX
00paboTka, CBOHCTBA U IPUMEHEHHUE.
TyromnaBkue METaUTbI U KX
cruiaBsl. /Jlex/

OIIK-1
OIIK-2 IIK-
2 IK-9 TIK-
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9.2

OO0mast xapakTepUCTUKA IBETHBIX
CIUIABOB U UX POJIb B COBPEMEHHOI
TexHuke. Menp U ee crasbl. CTpoeHHE U
cBoiicTBa Meau. BinusiHne npumecei.
Jlatynu, OpoH3bI, MEJTHOHUKEIIEBBIE
CIUIaBBI, UX CBOMCTBA U IPUMEHEHHUE.
AJOMUHUH U CIUIaBbl HA €70 OCHOBE.
Jluteie 1 1eOpPMUPYEMBIE CIUTABBI
amoMuHus. TepMuyecku ynpodHseMble
cruiaBbl. DazoBble IPEBpAILEHNs] B TUTAHE
U ero cIjiaBax.

Cru1aBbl HA OCHOBE TUTaHA, UX
00paboTKa, CBOHCTBA U IPUMEHEHHUE.
TyromnaBkue METaTbI U UX CIUTaBbL. /T1p/

OIIK-1
OIIK-2 TIK-
2 IK-9 TIK-

10

J1.1
JI1.2J1
2.1
122
J12.3]1
3.1




9.3 OOmas xapaKTepUCTHKA I[BETHBIX 2 8 OIIK-1 J1.1 0
CIUTaBOB U MX POJIb B COBPEMEHHOMN OIIK-2 TIK- | JI1.2J1
TexHuke. Meapb u ee cruaBbl. CTpoeHue u 2TIK-9IIK- | 2.1
cBoiicTBa Meau. BinusiHue npumecei. 10 2.2
Jlatynu, OpoH3bl, METHOHHKEIIEBBIE JI2.3J1
CIUIaBBI, UX CBOMCTBA U IPUMEHEHHUE. 3.1
AJIOMMHUI U CILIaBbI Ha €70 OCHOBE.
JIutele u neopMHUpyeMbIe CIIIABEI
amoMuHus. TepMuyecku ynpodHseMble
cruiaBbl. Da3oBEIE IPEBPAIICHHS B THTAHE
1 €TO CIUIaBax.
Cru1aBbl Ha OCHOBE TUTaHA, UX
00paboTKa, CBOWCTBA U MPUMEHEHHE.
TyrormaBkie MeTayuTsl ¥ UX cIIaBsl. /Cp/
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc M aTypa | pcbl | pakT.
Paznen 10. IlopouikoBbie 1
KOMIIO3ULIMOHHbIE MaTepHaJIbI
10.1 ITopoukoBble (MeTaNIO0KEpAMUUIECKHE) 2 4 OIIK-1 J1.1 0
MaTepHuaibl. TeXHOJIOrHs NOIydeHus, OIIK-2 IIK- | JI1.2J1
BUIBI IOPOILIKOBBIX MaTEPHUAJIOB, UX 2IK9IIK-| 2.1
cBoiicTBa. KOMIO3HIIMOHHBIE MaTepHAIIBI. 10 J12.2
OO0mast xapakTeprCTHKA H JI2.3J1
knaccudukarms. [IpuHImns! BEIOOpa 3.1
MaTepHaJIOB MaTPULIBI U HAITOTHUTEIIS.
BotokHUCTBIE 1 TUCTIEPCHO-
YIPOYHEHHBIC KOMITO3UTHI HX
npumeHenue. /Cp/
Kon HaumenoBanmue pazjiesoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Unute | Ilpumeyanue
3aHATHSA 3aHATASA/ Kypce IHH aTypa | pchl | paKT.

Paznen 11. O01mme cBeeHus o
HeMeTAJIMYeCKHX MaTepuajiax




11.1 OCHOBHBIE TPYIIIBI HEMETAJTHYECKUX 2 4 OIIK-1 J1.1 0

MaTepuanoB. BUIbl XUMHUYECKO# CBSI3U B OIIK-2 IIK- | JI1.2]1
HEMETAJUIMYECKUX MaTepHalax. 2TIK-9IIK- | 2.1
Ocobennoctu cBoictB. O6macTH 10 J2.2
MIPUMEHEHUST HEMETaJUIMYEeCKUX JI2.3J1
MaTepHUajoB B TEXHUKE B KAYECTBE 3.1

KOHCTPYKIIMOHHBIX, (PPUKITHOHHBIX,
AHTU(PUKINOHHBIX, TETUIO3ANIUTHBIX,
TETI03BYKOU3O0IIAIMOHHBIX,
IEKTPOTEXHUIECKIX MATEPUAIIOB H T.I.
ITomumepHble MaTepHabL.
Knaccudukanus nomuMepHsIx
MaTepuaoB M0 UX CTPOCHHUIO.
TepMoITacTHYIHBIE TTOJIMMEPHI, HX
(u3nIecKoe COCTOSIHUE B 3aBUCIMOCTH OT
Temmepartypsl. OOImas XxapakTepUCTHKa,
HX BHJBI, CBOHCTBA U 0071aCTH
IIpUMEHEHHs. TepMopeaKTHBHEIE
MOJTUMEPBI, UX XapaKTEPUCTHKU.
IInacTmaccsl, UX COCTaBbl, CBOICTBA.
Hamommaureny, HTHTHONTOPEI,
aKTUBU3ATOPHI B IIacTMaccax. Mx
BJIMSHHE Ha CBOWCTBA IIacTMAacc.
[TmacTMacchl ¢ TOPOIIKOBEIMH,
BOJIOKHUCTBIMH ¥ JIUCTOBBIMU
HanonHutensiMu. [Topomnacts! u
neHonnacTel. Pesnna. Bunipl pe3snHoBbIX
MatepuainoB. [Ipomecch ByIkaHH3annu
Pe3UHOBEIX MaTepuanoB. CTapeHue
pe3unsl. CTpoeHHe, CBOHCTBA U 001IacTH
npumeHeHus. Crekna. Heoprannueckue
CTEKJIa, X BUJIBI H 00JIaCTH MIPUMEHCHHS.
OpraHudeckue CTeKIa, UX MPeHMyIIecTBa
n HenoctaTku. OOIACTH HCTIONB30BAHMS.
Curansl. [TonynpoBoJHUKOBBIE
Martepuainsl. O0mme cBeeHHs O
nonynpoBogHukax. CoOCTBEHHas U
IIpUMecHast IPOBOIIMOCTb
MTOTYIIPOBOJHHUKOB. JJOHOPEI 1
akuentopsl. OCHOBHBIE
ANMEKTPOYU3UIECKHUE XAPAKTEPUCTHKA
IOy IIPOBOTHUKOBBIX MAaTEPHAJIOB.
DOTONPOBOAUMOCTD IOIYIIPOBOAHIKOB.
OneMeHTapHbIE TTONYIIPOBOAHUKY U
MTOTYIPOBOJHUKOBEIE XUMUYECKHUE
coeauHeHus. ['epManuii U KpeMHUH, UX
cBoiicTBa u npumenenue. /Cp/

4.1 O6pa3oBaTte/bHbIC TEXHOJOTHU

Jlexnus-auanor

Komannas pabota

Ketic-ananms

5. KOMILIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMI/1eKT OLIeHOUYHBIX CPeICTB

KommiekT o11eHOUHBIX CPEACTB 10 AUCLUUIIIMHE, COCTOSIUMN U3 MAaTEPUAIOB Ul TEKYLIETO KOHTPOJIA U IPOBEIEHUS
MPOMEKYTOYHOH aTTeCTAl[K O0YUarOIUXCsl, BKJIFOYas IOPSI0K MPOBEAECHHS IPOMEKYTOUHON aTTeCTalluu, CHCTEMY OLIEHHBaHUS
PE3yJIbTaTOB IPOMEXKYTOUHOI aTTeECTallUM U KPUTEPUH BBICTABIIEHHs OLleHOK npeacTaBieH B KOC qucuuniuHsl.

6. YHEBHO-METOJANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas uteparypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOpLI, COCTaBUTECIN | 3arnaBue | I/I3,£[aTeJ'ILCTBO, roa | 3n.azlpec




ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, rof Omn.aapec
JI1.1 |Tapudymmna @. A., MartepuanoBeieHue U TEXHOIOTHS Kazanb: Kazanckwmii https://biblioclub.ru/in
Atormos P. 111, KOHCTPYKLUHMOHHBIX MaTepPHaJIOB: y4eOHO- Hay4YHO- dex.php?
Kusixos B. B. MeTou4YecKoe Tocoone HCCIICOBATEIIECKHIN page=book&id=25863
TEXHOJOTHYECKHI 9
YHHUBEPCHUTET
(KHUTY), 2013
JI1.2 | dapbep B. M., KoHcTpyKIMoHHbIE U (YHKIIMOHATBHBIC ExartepunOypr: https://biblioclub.ru/in
Jlexxnun H. B., MaTepHajbl Ha METAIIMIeCKO OCHOBe: yueOHoe | M3maTenmbcTBO dex.php?
XotuHOB B. A., nocobue VYpanbckoro page=book&id=27573
Cenusanosa O. B., yHuBepcuteTa, 2014 8
Jlo6anos M. JI.
6.1.2. JlonoTHUTEILHAS JINTEPaTypa
ABTOpBI, COCTABUTENIN 3ariaBue WznatenscTBo, ron On.agpec
JI2.1 |3emckos IO. I1., MarepuanoBeneHue: yaeoGHOe mocodne Boponex: https://biblioclub.ru/in
Tkauenko 1O. C., Boponexckwuii dex.php?
Jluxauena JI. b., rOCyJapCTBEHHbII page=book&id=14197
Ksamnun b. M. YHUBEPCUTET 7
HHKCHEPHBIX
TexHoyorui, 2013
JI2.2 |Boromyxos C., MarepuanoBenerue: yuebHoe nocodue Openbypr: https://biblioclub.ru/in
IIpockypun A., lleun OpenOyprekuit dex.php?
E., [Tpuiimak E. rOCyIapCTBEHHBII page=book&id=25915
yHuBepcuret, 2013 4
JI2.3 |[BopobGseBal' A, HHcTpyMeHTaTbHBIE MaTepHANBL: yueOHOE Canxr-IletepOypr: https://biblioclub.ru/in
CxmannoBa E. E., rnmocobue TTonmurexnuka, 2012 dex.php?
Jleonos A. @, page=book&id=12467
Epodees B. K. 8
6.1.3. MeTtoanyeckue paspadoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, o On.agpec
JI3.1 |Tymma JI. A. MarepuarnoBeieHre: MPaKTHKYM KpacHosipek: https://biblioclub.ru/in
Cubupckuii dex.php?
roCyIapCTBEHHBII page=book&id=42889
TEXHOJIOTHYCCKHUI 1
YHHUBEPCHUTET

(Cu6I'TY), 2014

6.3.1 I[lepevyeHb MPOrpaMMHOro odecredeHust

6.3.2 IlepeueHb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | KoHCynBTaHT-IIITIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Ayn. Ne Hasnauenue OcHarieHue
Y4eOHas ayuTOpus TSt .
yaTop M Vyeonble MecTa, 00OpYIOBaHHBIE OJOYHOH MEOENbI0 € PaCIOIOKESHHEM
JlekumoHHas | mpoBeICHUS 3aHATHI
amputearpom. Pabouee mMecTo mpemopaBaTens B COCTaBE CTOJI, CTyJ, TymOa,
aymuTOpUsl | JIGKIMOHHOTO W CEMHHapCKOTO 2
TpuOyHKa, KOMIIBIOTED MpPENOoJaBaTeNs, [JONOJHUTEIFHOE YCTPOHCTBO
(206 HULI, |Twmma, KypcOBOTO IIPOCKTHPOBAHMS
OTOOpakeHMS: HMHTECPAKTHBHAS JOCKa C TpoekTopoM win HacteHHas JKK-
220, 225,226, |(BBINOJHEHUS KypCOBBIX paboT),
MaHelb WM MapKepHas [0CKa C TMPOEKTOPOM U CEHCOPHBIM JaTYHKOM.
227,228,300, |rpynmoBbIX M HHAWBUIYAJTBHBIX N
. IIpoekTop W MOTOPH30BaHHBII 3KpaH. [IOTONOYHBIC MOBOPOTHBIC KaMEPHI.
301, 303,317, |koHCyNbTALIUH, TEKYUIEero "
. | JokymeHnT-kamepa.  3BykoBas ~ cucrema. IlnaHIIeTHBII  KOMIIBIOTEp.
423,424) KOHTPOISI M IPOMEXYTOYHOM
Onunuapr.
aTTeCTallUH.
Jlabopatopus Teopetnueckoit
MEXaHUKH TI03BOJISIET 00ECHeunTh
. IIpecc, wMeramrooOpabaTHBafONINE CTAaHKH, KOMIIBIOTEPBI, MeCTa Ui
MONHBIA LUK JabOpaToOpHBIX .
N ciecapHeIx  paboT, WHCTPYMEHTaNbHBIM TmiKad, cremmnaxu. CMeHHOE
107 3aHSATHI o JUCLUILIMHAM M
o0opymoBaHHE IO3BOMSET OOECIIEUNTh MONMHBIH IUKI J1aOOpaTOPHBIX
HanpapieHuA MOATOTOBKH | ) 1wt 1 yMeHBLIEHHBIX pa3Mepax J1a6opaTopHoit Gasbl
15.03.02 TexHonoruyeckue pHy p p PATop

MaIlMHBI 1 000pyI0BaHUE



https://biblioclub.ru/index.php?page=book&id=258639
https://biblioclub.ru/index.php?page=book&id=275738
https://biblioclub.ru/index.php?page=book&id=141977
https://biblioclub.ru/index.php?page=book&id=259154
https://biblioclub.ru/index.php?page=book&id=124678
https://biblioclub.ru/index.php?page=book&id=428891

YuebHast ayAUTOpHs TSt
MIPOBEICHUS 3aHATHI
PaGouee MecTo mpenojaBarenst B COCTaBE CTOJ, CTYyJ, Tym0a, KOMIIBIOTED.
CEeMUHAPCKOTO THIA, KypPCOBOTO
406 HYLI HpOEKTHOBAHHS (BbITOHCHNUA WnTtepakTBHAas 1ocka ¢ TpoekropoM. IloTomodHas mOBOpOTHas Kamepa.
JokymeHT-Kamepa. 3BykoBas cucrema. JlabopaTopHoe oOOpymoBaHHE ISt
KypCOBBIX paboT), MpPaKTHYECKUX
N3YYEHHUS] METAJUTYyPIHYECKUX MTPOLIECCOB
pabot 1o HAaIPaBJICHHUIO
Mertaityprus.

8. METOJUYECKHUE YKA3AHMUSA 11 OBYYAIOIINXCS 11O OCBOEHUIO JUCITUIIJIMHBI (MOAYJIST)

Mertoamueckne yka3aHuUs i1 00yHaroIIUXCs 10 OCBOSHHIO AUCIUILTIHEI

1. U3yuenue pabouelt mporpaMMbl TUCIUTUIAHBL.

2. ITocemmeHne 1 KOHCIIEKTUPOBAHUE JIEKLIUIA.

3. OOs3aTenpHas TOATOTOBKA K MPAKTHYECKAM 3aHATHSAM.

4. N3ydeHue OCHOBHOM U JNOIOJHUTEIbHOHN IUTEPATYPbl, HUHTEPHET-UCTOYHUKOB.
5. BrinosHeHue BceX BUAOB CAMOCTOATENILHON pabOThI.

D¢ dexTnBHOE 0CBOCHHE TUCIUILTHHBI TIPE/IIOIATACT PETYIIIPHOE MTOCEIICHUE BCEX BUIOB ayIUTOPHBIX 3aHATHH, BBIIIOIHCHUAE
[UIAHA CAMOCTOSTENBHOM pabOThI B MOJHOM 00hEME U ITPOXOK/ICHUE ATTECTAIMH B COOTBETCTBUH C KAICHAAPHBIM YUeOHBIM
rpaduKOM.

CTyzmeHTy peKOMEHyeTcs O3HaKOMHTRCS CO CITUCKOM OCHOBHOMH U IOTIOTHUTENBHOHN THTepaTypsl. JIoCTyI K HHPOPMAIMOHHBIM
pecypcam OubIHOTeKH U MHGOPMALIMOHHO-CIIPABOYHBIM cUcTeMaM ceTH "MHTepHeT" opraHu30BaH B YUTAIBHOM 3ajie OMOINOTEeKH
co ctanmoHapHeix [I9BM, 6o ¢ auuHoro [I9BM (HoyTOyKa, MTAHIIETHOTO KOMITBIOTEPA MITH HHOTO MOOHMIIBHOTO YCTPOKHCTBA)
TIOCPEICTBOM OECTIPOBOAHOTO OCTYTIA IPH aKTUBAINH WHINBHAYAIHHON YIETHOH 3aIIHCH.

3agaHust ¥ METOUUECKHE YKa3aHUS K BBIIOTHEHHIO JJAOOPATOPHBIX pabOT COCTABIEHBI B COOTBETCTBUH C pabodeil mporpaMMoit
JVCIUIUIMHBI MaTepHallOBeJeHHE NIpeAcTaBiIeHb! B Y MK auciumimHel

3amaHus ¥ METOJMYECKHIE YKa3aHUS K BBITOJHEHUIO PAKTHUECKUX 3aHATHH COCTABICHBI B COOTBETCTBHH C paboueii mporpaMmMoii
JUCLUIUIMHBI MaTepuanoBeleHre U npeacTaBieHsl B Y MK AuCIUIITUHEL

IIpakTHyeckne 3aHATHS BKIIIOUAIOT B ce0sl OCBOCHME NEHCTBHH, 00Cy)IeHHE TPOoOIeM IT0 OCHOBHEBIM paszielaM Kypca 1
HAIpaBJIEHBI HA yTITyOlIeHHe U3y4e€HHOTO TEOPETUIECKOro MaTepuasa U Ha IpHoOpeTeHHe YMEHUH U HaBBIKOB.

ITpy noAroToBKe K NpakTHUECKUM 3aHATHIM UCIIOJIB3YIOTCS METOANYECKUE YKa3aHUsl, B KOTOPBIX OMMCAHbI COACP)KaHUE U METOIbI
UX TIPOBEJICHNUS, YCIOBHS BBIIOJIHEHNUS, CHOPMYITHPOBAHBI BOIIPOCH! K PE3yJIbTaTaM BBITOTHEHUS 3aTaHIH.

Meroandeckue peKOMEHIANH K OPTaHU3aliH U BEITOTHEHHIO CAMOCTOSTEIEHON pabOoThI COCTABICHBI B COOTBETCTBHH C pabodeit
MpOrpaMMON JUCIMIINHBI MaTepUaAIOBEICHNUE U TIpecTaBieHbl B Y MK nucuurinse.

CamocTosTeabHas pa60Ta CTYACHTOB BKJIHOYA€T OCBOCHUEC TCOPECTHUUCCKOI0O MaTcpuraia, moAroToBKYy K BBIIIOJIHCHHUIO 3aJJaHUI
MPAKTUIYCCKUX 3aH5[TPII>i, " IIOATOTOBKY K 3a4CTy.

MeTtoandeckue peKOMEHIALNH 110 OpraHu3aly 00pa3oBaTeIbHOTO mpolecca g 00yYeHHs UHBAJIUIOB U JIUI] ¢ OTPaHMYEHHBIMU
BO3MO>KHOCTSIMU 3JT0POBbSI

IIpu HEOOXOIUMOCTH IpOrpaMMa JUCHUILTUHBI MOXKET OBITh aJanTUPOBAaHA JIJIsl UHKIIO3UBHOTO 00yUeHHS WHBAJIUIOB U JIUI] C
OTpaHHYECHHBIMH BO3MOYKHOCTSIMH 3I0POBbSI C YIETOM OCOOCHHOCTEH UX MCUXO(PHU3MUECKOTO Pa3BUTHS, HHIMBUIYATBHBIX
BO3MOKHOCTEH M HEOOXOUMBIX CIIEIUABHBIX YCIOBUH X O0YICHUS.

HpI/I HaJIM41U B rpynne CTyA€HTOB C OTPaHU4YCHHBIMU BO3MOKHOCTSAMU 3J0POBbS BO3MOKHO MCIIOJIb30BATh a1allTUBHLIC
TEXHOJIOTUU.

J71s1 cTyIeHTOB ¢ OTpaHUYEHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHICCKAX MAaTEPHAIOB (KapTOUKH, PUCYHKH, MUCbMEHHOE ONMHUCAHKE, CXEMBI U T.I1.) KaK
MTOMOIIb JIJIsl IOHUMAaHMSI U PEIIeHUs TIOCTaBJICHHOW 3a/1a4H;

- HCII0JI30BAHKE BUEOMATEPUaOB, KOTOPHIE 1atl0T BO3SMOYKHOCTb IIOHATh TEMY 3aHATHUS U OCYIIECTBUTh KOMMYHUKATHUBHBIC
JNIeUCTBUS;

- BBITIOJIHEHUE MPOCKTHBIX 3a/IaHUH 110 U3y4aeMbIM TEMaM.

JLJist CTYIGHTOB C OTPAaHUYCHHBIM 3PEHHEM:

- UCTIOJIb30BaHUEe (PHIIEMOB C BO3MOYKHOCTBEO BOCIIPUSITHSI Ha CIIyX JaBAeMOM B HUX WH(OPMAIINK /TS TIOCIIEAYIOIIETO ee
00CYXTCHUS,

- UCIIOJIb30BAHKE ayTUOMATEPHAIIOB [0 U3yIaeMbIM TEMaM, HMCIOIIUMCS Ha Kadepe;

- HHMBHyalIbHOE OOIIEHHUE C MPENoaBaTesIeM M0 H3yYaeMOMY MaTepHaiy;

- TBOpYECKHE 33J[aHHs 110 H3yYaeMbIM TeMaM HJIH 110 JINYHOMY YKEJIAaHUIO C YYETOM HHTEPECOB 00y4aeMoro.
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