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AHHOTaNMA

HucuummuHa «MaTepuanoBeeHIe» BXOIUT B 00pa30BaTEIbHYIO IMPOrPaMMY BBICIIETO
00pa3oBaHMs IO HampaBieHHWIO MOAroToBKH/ crneruaibHocTH 12.03.01 «lIpubopocTtpoeHmey
HANPABIICHHOCTH «ABHAIIMOHHBIE TPHOOPHI M W3MEPUTEIBHO-BBIYUCIUTEIHHBIE KOMILIEKCHD.
Hucnurnuna peanuszyercs kadeapoit «Ne23y.

JlucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHITHH:

YK-1 «Cnoco0GeH oCyIIeCTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MHGOPMAaIUH,
MPUMEHSTh CUCTEMHBIN TOJXO AJIsl PELICHHS IOCTABICHHBIX 33]1aW)»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTeCTBEHHOHAYYHBIE M OOIIEHH)KEHEpHBIC 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJCIIMPOBAHUS B MH)KEHEPHOU JESITeIbHOCTH, CBA3aHHON
C TMPOCKTHPOBAHUEM U KOHCTPYUPOBAHHUEM, TEXHOJOTHUSMHU IPOU3BOJICTBA TMPUOOPOB U
KOMIUIEKCOB IUPOKOr0 Ha3HAYCHUS

OIIK-3 «CnocobeH MpPOBOIUTH SKCIEPUMEHTAIBHBIC WCCICAOBAHUS W H3MEPCHHUS,
0o0pabaThIBaTh U MPEJCTABIATH MOMyUYEHHBIC JAHHBIE C YYETOM CHEIU(PUKUA METOJOB U CPEACTB
TEXHUYECKUX U3MEPECHUN B TPHOOPOCTPOCHUI

CopepxaHue IUCHUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBS3aHHBIX C MOJIy4YECHUEM
CTYyJICHTaMH TEOPETHUYECKUX 3HAHUM M TMPAKTUUYECKUX HABBIKOB IO MaTE€pPUATIOBEICHHUIO,
MaTepuaiaMm, MPUMEHSIEMbIM B KOHCTPYKIUAX YCTPOWCTB, METOAAM U CPEICTBAM KOHTPOJIA U
UCCJIEJOBaHMSI UX XapaKTEPUCTHUK.

[IpenogaBanyrie AMCHMIUIUHBI TpPEIyCMaTpUBAeT CleAyomue (QOopMbl OpraHHU3allH
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITeNIbHAS PaboTa CTyICHTA.

[TporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOMIME BUIbl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTalus B popme sK3aMeHa.

OO61mas TpyA0€MKOCTh OCBOEHUS UCLHUIUIMHBI COCTABIISET 4 3a4eTHBIX eUHUIIBI, 144 gaca.
SI3bIK 00y4YeHUs O JUCHUILTUHE «PYCCKUN».



1. TlepedeHb IIAHUPYEMBIX PE3yJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llenpto mucnuIIMHbl «MartepuanoBeaeHue» sBisgercs GpopmMupoBaHue 6a30BOH OCHOBBI
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM TOATOTOBKM  CIIELUAINCTOB, CIHOCOOHBIX K MPOEKTHO-
KOHCTPYKTOPCKOM,  TEXHOJOTMYECKOM, HAy4YHO-HCCIEHOBATCIbCKOM M YIPABICHYECKOU
JESITEIbBHOCTH B 00JIaCTH MPUOOPOCTPOCHUS.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTamu ocBoeHus OI1 BO.

B pesynbrare u3yueHus AMCLUILIMHBI OOydaroluics AODKEH 00Janarh ClelyHIUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnna) Kon u HaumenoBanue Kon v HanMeHoBaHMe HHIMKATOpA
KOMITETCHIINH KOMITETCHIIHT JTOCTIKCHHS] KOMIIETEHITUN
VYK-1./1.1 ananusupyer 3aaauy, BblIEIsASA €€
YK-1 Cnocoben 0a30Bbl€ COCTABJISIOLINE, OCYIIECTBIISAET
OCYIIECTBIISATh JEKOMIIO3UIINIO 337141
nouck, kputnueckut | YK-1.JI.2 HaxoIuT U KpUTHUECKU
aHaJIU3 U CUHTE3 aHanM3upyeT HHGOPMaIKI0, HEOOXOTUM
YHuBepcalbHbIC Py (popman 2 FMYTO
uHpopmanuu, JUISL pEIlIeHUs TIOCTABJICHHOM 3a/1auu
KOMIIETEHITNH
[IPUMEHSATH VYK-1./1.3 paccmaTpuBaeT BO3MOXKHBIE, B
CHUCTEMHBIN TIOJIX0/I | TOM YHCIIe HECTAaHAaPTHHIC BAPUAHTHI
JUTS pEIICHUS pellIeHus 3a/1a4u, OLICHUBAsI UX

IIOCTABJICHHBIX 3aJa4 | AOCTOMHCTBA U HEAOCTATKH, a TaAK¥XKE
BO3MOXKHBIC ITIOCICACTBUA

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBEHHOHAYYHBIC
U O0ILEeNH)KEHEPHBIE
3HAHUS, METOBI
MaTeMaTHYeCKOro
aHam3a u
MO/JICJINPOBAHUS B
WHKEHEPHOU
NeSITeIbHOCTH,
CBSI3aHHOM C
POEKTHPOBAHUEM U
KOHCTPYHUPOBAHHEM,
TEXHOJIOTUSIMU
MIPOM3BOJICTBA
npubOpoB U
KOMIIJIEKCOB
HIUPOKOTO
Ha3HAYCHUS

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

OIIK-1./1.3 npumeHsieT o0IIenHKEHEPHbIE
3HAHUS, B UH)KEHEPHOU JIeSITeIbHOCTH

OIIK-3 Cnocoben OIIK-3./1.1 BeIOMpaeT U UCHONB3yeT
IPOBOJTUTH COOTBETCTBYIOIIIUE PECYPCHI, COBPEMEHHEIC
ObmenpodeccuoHanbHbIe | SKCIEPUMEHTATIbHBIE | METOJIUKH U 000pyJOBaHUE JUIS
KOMITETEHITHH WCCIICIOBAHUS U MIPOBE/ICHUS SKCIIEPHUMEHTAITFHBIX
U3MEpeHus, MCCIIEIOBAaHUM 1 M3MEpEHH
o0OpabatbIBaTh U OI1K-3./1.2 oOpaOaThIBaeT u MpeJICTaBIsIeT




MIPEACTABIISATH MTOJIyYEHHBIE SKCIIEPUMEHTAIbHBIC JJAHHBIE
MOJTyYEHHBIC JaHHBIC | JUIS MTOJIy9eHUsI 0OOCHOBAHHBIX BBHIBOJIOB

C Y4ETOM cHelu(pUuKU
METOJIOB U CPEJICTB
TEXHUYECKUX
U3MEPEHU B
pruOOPOCTPOCHUH

2. Mecro nucuumumnbl B cTpyktype Ol
Juctumimaa 6a3upyercs Ha 3HAHUSX, paHee MPHUOOPETEHHBIX CTYIEHTAMU MPU U3yUCHHUH
CIEeYIOIIUX AUCUUILUINH: «BBenenue B HanpaBieHuey, «Puznkay, «XuMusi»,
3HaHuUs, MOJYyYEHHbIE MPHU H3YYECHUH MaTepHalia JaHHOW IUCUUIUIUHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAY€HWEe, TaK M MCHOJB3YIOTCS TMPU U3YYCHHUH KOHCTPYKTOPCKO-
TCXHOJIOTHYCCKUX NJUCIUITINH HpO(l)eCCI/IOHaJ'H:HOFO OUKIIa.

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTUIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJIOB Y4COHOMH
paboTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

TpymoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp OuCyUnJIUHDL, 4/ 144 4/ 144
3E/ (uac)
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIE:

nexiuu (J1), (dac) 34 34

npakTuyeckue/cemunapckue 3ansrus  (113),

(dac)

nabopatopubie pabotsl (JIP), (4yac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (gac)

HK3aMeH, (Jac) 45 45
Camocmoamenvnan paboma, Bcero (4ac) 31 31
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3amen (3auer, udd. 3auy, OK3. OK3.
JK3.**)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIHUILTAHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI KX TPYJAOEMKOCTh TTPUBEEHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexnum | 113 JIP KII CPC

Pa?),ZIeHBI, TEMBI JUCIIUITIIINHBI
(gac) (C3) (gac) (gac) (gac)

Paznen 1. Knaccugukaius 31eKTpOTEXHUYECKUX
MaTepHaioB. 2 2




Paznen 2.0OcHOBBI MaTepUaIOBEICHUSI.

Tema 2.1 Kpucrannnueckue CTpyKTypbl U UX
CBOMCTBA.

Tema 2.2 JleeKThl KPUCTATHYECKUX CTPYKTYP U
UX BIMSIHUE HA CBOMCTBA

Tema 2.3 Iporneccel quddys3un.

Pa3nen 3.CBoiicTBa METAJUIOB U CILIABOB

Tewma 3.1 ®a30BbIil COCTAB CIIABOB

Tewma 3.2 Tunossie quarpamMmsl pa3zoBoro
COCTaBa CIUIaBOB

Tema 3.3 Tepmuueckas 00pab0oTKa METaIOB U
CILJIAaBOB

Pa3nen 4. CBolicTBa HEMETAILINYECKUX
MaTepHuaoB

Tewma 4.1 IlmacTMaccel ¥ BX CBOHCTBA
Tema 4.2 Ctexita 1 UX CBOICTBa

Tema 4.3 CoctaB u CBOWCTBA KEPAMUKH

Paznen 5. Dnexrpuueckue cBoiicTBa MaTepUajIoB
Tema 5.1 30HHas cTpyKTypa TBEpJOro Tena
Tema 5.2 DneKTponpOBOIHOCTH MATEPUATIOB

Paznen 6 [IpoBoIHUKOBBIE MaTepHAIIBI

Tema 6.1 3aBUCUMOCTD yIE€TBHOTO
COTMPOTHBIICHUS METAIIJIOB U CIUIABOB OT
TEMIIepaTypbl U Ae(PEKTOB CTPYKTYPHI

Tewma 6.2 Knaccudukanus mpoBOTHUKOBBIX
MaTepUasoB M0 00JIaCTU UX IPUMEHEHUS B
AIEKTPOTEXHUKE

Tema 6.3 CBepXnpOBOJAHUKH. XapaKTEPUCTUKH U
00JacTh MPUMEHEHHS

Paznen 7. Jlusnexkrpuyeckue MaTeprasl
Tema 7.1 Ionspuzanus AUIEKTPUKOB B
DIIEKTPUYECKOM I10JIE

Tema 7.2 M30ns11MOHHBIE MaTEPUAIbl U
KOHJICHCATOPHBIE TUAIEKTPUKH

Tema 7.3 AKTUBHBIE TUIIEKTPUKH.
Knaccudukanus u o61acte NpUMEHEHUS

Paznen 8. IlomynpoBOHUKOBBIE MaTEPHAIBI
Tema 8.1 CoOGcTBEHHBIE U IPUMECHBIE
MOJTYTIPOBOJHUKHU

Tema 8.2 KoHTaKkTHbBIE SIBIICHUS HA TPAHUIIE
MOJIYTIPOBOTHUKOB Pa3HON MPOBOAUMOCTH

Tema 8,3 BrnusiHue BHemHUX (pakTOpoB HA
MPOBOAMMOCTH TOJTYITPOBOJHUKOB.

Tema 8.4 TexXHONOTMYECKHUE ACTIEKTHI ITOIY4YEHHUS
MOJIYTIPOBOJTHUKOBBIX MaTEpUaJIOB




Paznen 9 MarauTtHbie MaTepualibl

Tema 9.1 IIpouiecc HaMmarHUYKMBaHUS U
napaMeTpbl MarHUTHBIX CBOWCTB MaTepranioB
Tema 9.2 MarHuTOMSTKHE MaTepUaIbl U 001acTh | 3 8 3
UX IPUMEHEHUS

Tema 9.3 MaruutoTBep/ple MaTepUaibl U
0011aCTh MX NIPUMEHEHUS

Pa3znen 10 KoHcTpykuMoHHBIE MaTepHabl
Tema 10.1 MexanndecKknue, TEXHOJIOTMUECKHE U
AKCIUTyaTallMOHHBIE CBOMCTBA KOHCTPYKIIMOHHBIX

4 4 3
MaTepHalioB
Tema 10.2 Knmaccudukaiyst KOHCTPYKIIMOHHBIX
MaTepPHaJIOB M0 COCTABY U CTPYKTYpE
Paznen 11 OcobenHocT CBOKMCTB
HAHOPA3MEPHBIX U HAHOCTPYKTYPHBIX 2 2
MaTepHaioB
Hroro B cemectpe: 34 34 31
Htoro 34 0 34 0 31

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHITHI IIPUBEIACHO B Ta0HIIE 4.
Tabmuua 4 — ConeprkaHue pas3iesioB U TEM JICKIIMOHHOTO IIHKJIA

Howmep .
HazBanue u conepkanue pas3ienaoB U TEM JIEKIIMOHHBIX 3aHATUI
pazneina
Paznen | Knaccupuxauuu 371eKTPOTEeXHUYECKHUX MATEPHAJIOB.
1. OcCHOBHBIE MaTepHabl 3IEKTPOMEXaHUYECKOro OOOpYJOBaHUS U MX CBOMCTBA.

TexHomoruueckue Marepuajibl, IMPUMCHACMBIC B TCXHOJOITMYCCKHUX IIpOoIeCcCax
MMPOU3BOJACTBA JJICKTPOMCXAHUYICCKUX H3,Z[eJ'IPII>i. KOHCTPYKI_[I/IOHHBIG MaTCpHaJIbl:
MCTAJUIBI W CIUIAaBBI, IIJIACTMACChl, CTCKJIA, KEpaMHUKa, KIICH. BcnomorarensHbie
Marepuabl  UIA obOecrieueHHs HGO6XO)II/IMBIX YCHOBI/Iﬁ npnu  MIpOBECACHHUU
TEXHOJIOTHYCCKHUX onepaunﬁ.

Pazgen OcHOBBI MaTepHAJIOBEACHHS.

2. CrtpoeHne MeTaioB U CIUIaBOB, OCHOBHbIE (DU3MUECKHE CBOMCTBA KPUCTAINIMYECKON
CTpyKTypel. Tumbl KpucTaJIMyeckux  pemerok. Ilonmukpucramimyeckue U
MOHOKPHUCTAJUINYECKHE CTPYKTYPBHI. [Tonumopduszm " AHU30TPOIIHS

KPUCTANTMYECKUX CTPYKTYp. JeeKThl KpUCTAUINYECKOH CTPYKTYpbI, UX BIMSHUE
Ha cBoiicTBa MaTepuainos. [Ipoueccrl nudpdysun.

Pazgen | CpoiicTBa MeTALI0B U CIIJIABOB.

3. dopMupoBaHHE CTPYKTYphl METAJJIOB M  CIUIABOB MpPU  KPUCTAJUIM3ALIUU.
[Tonumopdusie npeBpamienus. CTpoeHue ciiaBoB. JluarpaMMbl COCTOSIHUSL CHCTEM
CIJIABOB C TIOJHOM M OTPaHUYEHHON PAaCTBOPUMOCTSIMH B TBEPJIOM COCTOSIHUU.
Ha3nauenue, CymHOCTP M XapaKTEPUCTHUKA ONEpaluii TEPMUYECKOH 00pabOTKH.
Tepmuueckas o6paboTka ctanu. OcoOEHHOCTH TEPMUYECKOH OOpabOTKU LIBETHBIX
METaJUIOB U cruiaBoB. O0ecrieueHne 3alaHHBIX MEXaHHYECKUX M TEXHOJIOTHYECKHX
CBOWCTB IPU TePMUUYECKOI 00paboTKe.

Ha3nauenuwe, CymHOCTP W XapaKTEPUCTHKA OMNEpaAIli XUMHKO-TEPMHUYECKON
o0paboTku. ObecrieueHre 3aJJlaHHBIX MEXaHHYECKUX M TEXHOJIOTMYECKUX CBOMCTB
IIPU XUMHUKO-TepMUYECKOl 00paboTKe




Pa3nen

CaoiicTBa HEMeETAJLNINYECKUX MATEPHUAJIOB.

Knaccudukanuss mnonumepoB. TepMmomyacTUYHBIE TOJMMMEPHl M HUX CBOMCTBA.
TepMopeakTuBHBIE TOIMMEPBI M HX CBOWCTBA. KOMIO3MIMOHHBIE IIIIACTMACCHI.
HanonxuTenu nmacrMace, cOCTaB M TOIOJIOTHUSI.

Knaccugukanus crekon 1o CcTeKiI000pa3yloleMy XUMHYECKOMY COEIMHEHHUIO.
CocTtaB M CBOWCTBAa OKCHJHBIX CTEKOJ. MeToIbl MOBEPXHOCTHOW M OOBEMHOMU
MojuuKanuu ctekoa. CUTaIbl M UX CBOMCTBA.

Kepamuka, xumndeckuit 1 pa3oBbiii coctaB. Onepanuu KepaMu4ecKond TEXHOJIOTHH.
CBoiicTBa 1 001aCTh MPUMEHEHHS KEPAMUYECKUX U3ICITUI

Mexanndeckrue CBOMCTBA KOHCTPYKIIHMOHHBIX MaTCpUajioB. KJ'IaCCI/I(l)I/IKaLII/IH 1 BHUBI
HUCIIBITAaHUI AJIg OIPEACIICHUSA MEXaHUYCCKUX CBOMCTB.

XapaKTepI/ICTI/IKa OCHOBHBIX TEXHOJIOTHYCCKHUX METOJ0B O6pa6OTKI/I
QJICKTPOTCXHUYCCKHUX U KOHCTPYKIIHUOHHBIX MAaTCPUAJIOB. TexHomoru4yeckrue CBOMCTBA
MaTCpuraioB.

Paznen | DuekTpuueckune CBOCTBAa MaTepHAJIOB

S. OCHOBHBIE TOHATUSA M JIEMEHTHl 30HHOM TEOpUU. 30HHBIE CTPYKTYpPhl METAIIOB,
JUDJIEKTPUKOB U ITOJIYIIPOBOJHHUKOB. XapaKTEPUCTHUKA JJIEKTPUYECKUX CBOMCTB
IIPOBOJHUKOB, ITOJIYIIPOBOJHUKOB U AUDJIEKTPUKOB.

VYaenbHas 3JIeKTpUYECKas NPOBOAUMOCTb KoOHIEHTpamus HOCHTENeH 3apsiga B
IIPOBOJHMKAX WM MOIYNpoBoAHMKaX. [IoABMIKHOCTH HOCHTENEH 3apslla, 3aBUCUMOCTD
OT CTPYKTYPBI U TEMIIEPATYPHI.

Pasnen | IIpoBOIHUKOBBIEC MATEPHAJIbI

6 XapaKkTepucTUKa CBOMCTB MPOBOJHUKOB U MX 3aBUCHUMOCTb OT BHELIHUX YCIIOBUH.
[IpoBOIHMKOBBIE Marepuanbl C BBICOKOM NpoOBOAUMMOCTBIO. [lpumom wu  ux
kinaccudukanus. TpeboBaHus K MarepuaizaM HOpUIioeB. Marepuaisl JUIsl pa3InyHOIo
BHJ1a KOHTAKTOB.

Marepuasnsbl ¢ GOJIBIINM YAETbHBIM COIPOTHBICHUEM, PE3UCTUBHBIE MATEPUATIBL.
SIBnenune  cBepxmpoBOAMMOCTH.  (CBepXmpoBOJALIME  METAIBl M CIUIAaBBI.
CaepxnpoBoasdias KepamHKa.

Paznen | JImdyekTpuyecKkne MaTepHalibl.

7 [Tonspuszanus AUAIEKTPUKOB B JJIEKTPUYECKOM IToe. J(MdIeKTpuyeckue morepu u
3JIEKTpUYECKasi MPOYHOCTh JUAJIEKTPUKOB. MexaHu4yecKkue, TepMUUecKue U (hU3MNKo-
XUMHUYECKHE CBOMCTBA TUDJICKTPUKOB.
I'a3oo0pa3uble  qudNeKTpukd. JKuakue JUIAEKTPUKU. DIEKTPOU3OJSALMOHHBIE
macTMaccsl. [onMepsl, oirydaemMble TOJUMEPH3AUEN U TOJIMKOHICHCALUEH.
AKTHBHBIE TUDJIEKTPUKHU. XapaKTEPUCTUKA CETHETONIEKTPUKOB U MbE30JIEKTPUKOB.
CpoiicTBa u 007acTb MNPUMEHEHMSI PE3UHBL. TEXHOJIIOTMYECKHE TIPOLIECCHI
u3rotoBieHus crekiga. CBoiicTBa M o0nacTe NpuMeHeHHs kepamuku. Ciroga u
CIIOJsIHBIE MaTtepransl. JIaku, sManu, KOMIayH/Ibl U KIIEH.

Paznen | IosynpoBoaHHKOBbIE MaTEePHAJIbI.

8 Knaccugukanus nonynpoBOAHHUKOB. DJIEKTPOIPOBOJHOCTh MOJYIPOBOJHUKOB U €€

3aBUCUMOCTh OT PAa3MUYHBIX (PAKTOpPOoB. DOTONPOBOAUMOCTD IOJIYIIPOBOJIHUKOB.
TepmonnexkTpuueckue sSBIEHUS B MOJIYIPOBOAHMKAX. | albBaHOMAarHUTHBIE (PPEKTHI
B IIOJIYIIPOBOIHUKAX.

XapakTepucTuka TIPOCTBIX  MOJYIPOBOJHUKOB. TEXHOJIOTMYECKHE  OIepanuu
[IOJIyYEHUSI MOHOKPUCTAJUIMYECKUX IOIYIIPOBOJIHUKOBBIX MarepuanoB. Dusnyeckue
METOABl OYMCTKHM IOJYIPOBOJHHUKOBBIX MaTepHajoB. XapaKTepUCTUKA U CBOMCTBA
OCHOBHBIX OWHApHBIX MOJYIMPOBOJHUKOBBIX COEAMHEHUH. TBepible pacTBOpHl Ha
OCHOBE MPOCTHIX MOJIYIPOBOJTHUKOB M XUMHUYECKUX COCAMHEHUMN.




Pa3nen

MarHuTHbIe MaTepHaJibl

SBnenust QgeppomarHerusmMa u  ¢eppumareruzma. OOpazoBaHHE JOMEHHOMN
CTPYKTYpHI B (peppomarHeTukax. [Iporecc HaMarHu4MBaHUs BO BHEIIHEM MarHUTHOM
none. SBieHue rucrepesuca. llapameTpbl MarHUTHBIX CBOMCTB MaTEpHUAJIOB.
Knaccudukanus MarHUTOMSATKUX MaTepHajoB, obmnactb HIPUMEHEHHUS.
Huzko4yacToTHBIE W BBICOKOYACTOTHBIE MAarHUTOMSTKHE MaTepualibl — (EeppUTHL
AMopdHBIE MAarHUTOMATKHE MaTepuanbl. MarHUTOTBEp/Ible MaTepUabl — HCTOUHUKU
MOCTOSTHHOTO MAarHUTHOTO mojisi. TpeOoBaHME K mapamMerpaM M 3aBHCUMOCTH OT
coCTaBa U CTPYKTYpbl. Tepmuueckas 06pabOTKa MarHUTOMATKUX U MarHUTOTBEPIbIX
MaTepHUaJIOB.

Pa3nen
10.

KoHCTpyKIMOHHBIE MAaTEePHAJIBI.

Ha3nauenue u OCHOBHBIE TpeOOBaHUS, MPEIBIBIAEMbIE K KOHCTPYKIIMOHHBIM
METaJUlaM U CIUIaBaM, UCIOJIb3yEMbIM B 3JIEKTPOMEXAHUYECKUX U3IECIHIX.

CocTaB, OCHOBHbIE MAapKH U COCTOSIHUE IOCTaBKU YIJIEPOAUCTBIX U JIETMPOBAHHBIX
craneii. HazHaueHune W ycioBUs BbIOOpa OCHOBHBIX MApOK CTaJICH I WM3ISIUi
ANEKTPOMEXAHUKH.

XapakTepucTuKa M CBOWCTBA LBETHBIX METAUIOB M CIulaBoB. CocTaB, OCHOBHBIE
MapKu ¥ COCTOSIHUE ITOCTABKH.

CTOHKOCTh MaTEpHAJIOB K JIEKTPOXUMUYECKON M K XUMUYECKOU KOppo3uu. MeTo bl
ITOBBIIICHUS] KOPPO3UOHHOW CTOMKOCTHM U 3aIlMTHI OT KOppo3uu. JKaponpo4HOCTh U
METO/bl €€ TOBBIIECHUA. XJIaJOCTOMKOCTh MarepuaioB. BiusHue paauannoOHHOTO
o0ydeHHs Ha (PU3UKO-MEXaHUYECKHIE CBOMCTBA MAaTCPHAIOB.

XapakTepucTUKa U CBOICTBA CIIABOB C OCOOBIMU TETIOBBIMH CBOMCTBAMU: CILIABBI C
MUHUMAQIBHO BO3MOXXHBIMH  TEMIIEPATYPHBIMH KO3 PHUIMEHTaMU  JIMHEHHOTO
paciidpeHuss W 3aJaHHBIMU TEMIIEpaTypHbIMU Kod(UIMEeHTaMu JTUHEHHOTO
pacipeHus..

CrnaBel ¢ 0coObIMH YIpYruMH cBoicTBamMHu. CTpykTypa, (PU3MKO-MEXaHUYECKUE
CBOMCTBA CILIABOB.

KoHCTpyKIIMOHHBIE TJIACTUKM W KOMIIO3MIIMOHHBIE MaTepualibl, HCIOJIb3YEMBIE B
ANEKTPOMEXAHUKE.

OcHoBHBIE TpeOOBaHMs, TMpEAbSBISEMble K TIJACTHUECKUM MaccaM. Bujsl,
XapaKTepUCTHUKU U MapKH KOHCTPYKIMOHHBIX IIJJACTUKOB , HCIIOJIb3YyEMBIX B
U3JENUAX TPUOOPOCTPOCHHUS.

Ha3snauenue, xapakrepucTuka W  00JacTh NPUMEHEHHMS] KOMIO3MIIMOHHBIX
MaTepHuanoB.

Paznen
11.

Oco0eHHOCTH CBOMCTB HAHOPa3MEPHBIX U HAHOCTPYKTYPHBIX MaTepPHAJIOB.
Mertoas! OJIy4eHUsI HAHOCTPYKTYPHBIX METAUIMYECKHUX CIUIaBOB. BiusHue pazMepa
KPUCTANINYECKOTO 3epHa Ha (U3HYECKHe, MEXaHWYECKHMEe U TEXHOJOTHYECKUe
CBOMCTBA CIJIaBOB. HaHOCTPYKTYpHBIE KOMIIO3UIIMOHHBIE MATEPUAJIBL.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B TA0JIULIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUA U UX TPYJOCMKOCTb

Ne
/o

No
TeMBI IpaKTHYECKUX . | TpymoeMKoCTb, |pa3aeia
p o DopMBI TPAKTUIECKUX 3aHITHI PyA | Pasa
3aHATHI (dac) JUCIIAT
JINHBI

Y4eOHbIM MJIaHOM He MPEAYyCMOTPEHO




Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh PUBEACHBI B TabuIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
11\/@11 HaumenoBanue 1a00paTOpHBIX paboT prn?:;vgocu, I;;ﬁf;r?
JIMHBI
Cemectp 2
1. | MccanenoBaHue CBOMCTB NPOBOJSIINX CIUIABOB 4 6
2. | UccnenoBaHue CBOMCTB NAaCCUBHBIX IUAJIEKTPUKOB 4 7
3. | UccnenoBanue mpsamMoro U o0paTHOro mbe3odddexra 4 7
4. | UccnenoBaHue cBONCTB NOJYNPOBOJHUKOBBIX MaTEpHaOB. 4 8
5 | UccnenoBanue ¢pororddexra B mOTyNnpOBOTHUKOBBIX 6
CTPYKTYpax
6 | UccrnenoBanue cBOWCTB MAarHUTOMSITKUX MaTE€pPHAIIOB. 4 9
7 | UccnenoBanue cBOMCTB MarHUTOTBEP/IbIX MAaTEPUAJIOB. 4 9
8. | MccnenoBanne MUKPOTBEPAOCTH U MIEPOXOBATOCTH 4 10
MIOBEPXHOCTH JICTAIIN
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

VY4eOHBIM IJIAaHOM HE MIPETYCMOTPEHO
4.6. CamocrosrenbHas padoTa 00yJaronnxcs

Bugsl camocTosTenbHOM pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJCHBI B Ta6J'II/II_IC 1.

Tabmuna 7 — Bunbl camocTosaTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHOl paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania 10 10
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 10 10
ycneBaemoctu (TKVY)
Jomamraee 3amganne (/13)
Konrtposbuble pabotsl 3a04HnkoB (KP3)
IToaroToBka K MpOMEKYTOYHOU
11 11
arrectaiuu (I1A)
Bcero: 31 31

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSATEITLHON PabOThI 00YUAIONIUXCS TTO TUCIUIUIMHE (MOJTYITIO)

y‘{e6HO-MCTOIlI/ILIeCKI/Ie MaTCpHraibl JIs CaMOCTOSTEIbHOM pa6OTBI 06yqa101u1/1xc;1 YKa3aHbI B
.. 7-11.




6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEEH B TadIuIe 8.
Tabnuna 8— IlepedeHpb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

udp Bubmmorpaduueckas cceiika / URL agpec K-Bo 7Kk3.

Marepuanosenenune : yued.mocodbue aist By3os / B.B.Ilnomkun. — M. :
W3znarensctBo FOpaiit, 2013. — 463.

MarepuanoBeaenue : yaeOHHK 11 6akanaBpos / I'.I.bonaapenko,
T.A.Kabanoga, B.B.Pri6anko; mox pen. I'.I".bormapenko. —
M.:UznatenscTBolOpaiit, 2012. — 359.

[MacekoB, B.B. Marepuans! anekrponnoii texuuku / B.B. Ilacsiakos, B.C.
Copoxkun. — CI16. : "Jlans", 2007. — 368 c.

TeXHONOTHs MaTepUAIOB MUKPO- U HAHOIJIEKTPOHUKY / MOCK. roc. HH-T
CTaJIM ¥ CIIaBoB (TexHoIor. YH-T). - M. : MUCuC, 2007. - 542c.

Bonxkoe I'."M., 3yes B.M. MarepuanoBenenue. M.: M3a. rieHTp 60
«Axanemusy, 2012.

MarepuanoBeieHUE U TEXHOJIOTUS METAJIJIOB: Y YeOHUK ISl By30B 20
/Tlox obur.pe. I'.II.®detucona. M.: Beiciias mkona, 2001.

[Tnorsackas M.A., Kupmmaa U.A., ®unonos O.M. 100

MarepuaaoBeeHne ¥ MaTEPUAIIbI DJIEKTPOHHOM TeXHUKHU: TekcT
neknmii / CII6I' YAIL CII6., 2004

bpangon /l., Kaman V. MukpoctpykTypa MmarepuanoB. MeTobl 12
uccienoBanusi 1 KOHTposst. — M.: Texaocdepa, 2004.

Mbrero3 @., Posmuare P. Komnosunuonnsie marepuansl. MexaHuka 12
u TexHojorun. — M.: Texnocdepa, 2004.

621.7 - E72 Epmakos C.C., BszuukoB H.®. [TopomikoBsie ctanu u 12
n3nenus.- Jl.: Mammnoctpoenue, 1990

669-K65 KoHCTpYKIIMOHHBIE M 3JIEKTPOTEXHUYECKHE MaTePHAIIBL: 5

VYyebnoe nmocobue / [lox pen. B.A. @unukosa. M.: Beicias mkona,
1990.

Jlapun B.I1., TTonosckas S.A. IIpoekTupoBaHne TEXHOJIOTHYECKUX

MIPOIIECCOB U3TOTOBJIECHUS JeTasiel MpubopoB: Yued. mocodue/
CIIoI'Y ATL, CI16.,2003.

7. TlepedyeHb HINEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMM YHUKAITUOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnmme 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec HanmeHnoBanue

Hoctyn B ObC «Jlanb» ocymecTBasercs no gorosopy Ne 695-7 ot
http://e.lanbook.com/books | 30.11.2011

http://znanium.com/bookread | Hoctyn 8 ObC «ZNANIUM» ocyriectrisercs mo gorosopy Ne 186-
OBC ot 08.02.2012

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICUCHHS, HCIIONIB3yeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNnbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmire 10.




Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne m/m HanmenoBanue coCTaBHON 4aCTH MaTEPUAIbHO-TEXHUYECKON Howmep aynuropun
6a3bl
1 MynbTMeauitHAs JTEKIUOHHAS ayIUTOPUS
2 Crnenmanu3upoBaHHas J1aboparopust «MarepruaaoBecHUE U 14-03T"act
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX MaTepUaIoBy

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIS NPOBEIACHHUS MPOMEKYTOUHONH AaTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIC OUJICTHL;
3amaun;
TecTnl.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMHCs NMPUMEHseTCsl 5-0ajulbHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajma  MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl  YHHUBEpPCUTETa,  IpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or1reHKa KOMITETEHITUHN

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0aiupHas mKana P P (op

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOHWII MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHON W JIOTIOMHHUTEIHHOW JIUTEPATYPHI,
TECHO TIPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOM
JESITSIIBHOCTRIO HATPaBIICHUS;

— yMeJi0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIUATH3UPOBAHHBIX MOHSTHH.

«OTIIMYHO»
Ga4uTCHO»




Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0autbHas IIKasa PAKTEp bop
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTyPHI;
«XODOLLIOY — HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBA3bIBAECT YCBOCHHBIC 3HAHUS C NPAKTHUYECKOM JIESITEIBHOCTHIO
«BaYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET HAYYHBIE TTOJIOKECHHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHUS;
— BJIAJIEET CUCTEMOM CIIEIIMATIU3UPOBAHHBIX OHSATUM.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepHal,
M0 CYIIECTBY H3JIaraeT €ro, ONMUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPaTypHI;
— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO) N
— UCIIBITHIBACT 3aTPYAHEHHUSI B MPAKTUYECKOM HPUMEHEHUU 3HAHUM
«GaYTECHOY
HaIpaBJICHUS;
— c51abo apryMeHTHPYET HayYHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YACTUYHO BJIAJIEET CUCTEMOM CIECIIMATU3UPOBAHHBIX MOHSATHH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
Marepuana;
— JIONYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
HE 3ATTCHON paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;
— UCIIBITBIBAET TPYAHOCTU B IPAKTUYECKOM IPUMEHEHUH 3HAHUH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHNUS;
— He QOpPMYJIUPYET BHIBOAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM HHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No /it [Tepeyens BompocoB (3a1av) 1J1sl IK3aMeHa

1 Knaccugukanus 31eKTpOTeXHUYECKHX MaTepHUaioB M0 CBOWCTBAM U
00J1acTi MPUMEHEHHUS

2 3aBUCHUMOCTb CBOMCTB MAaT€pHaJIOB OT UX COCTAaBA U CTPYKTYPHI

3 Kpucrannnueckre MaTepuaisl, UX XapaKTEPUCTHKH.

4 JleeKThl KpucTaIINYeCKUX CTPYKTYp. [IpUunHbI UX MOSBICHUS U BIUSHUE
Ha CBOMCTBA.

5 CBolicTBa METAJUIMUECKUX CIIIaBOB. Da30BbIil COCTaB CIJIABOB.

6 Jlnarpammsl (a30BOro cOCTaBa CILUIABOB.

7 CBolicTBa NOJMMEPOB U IJIACTMACC HA X OCHOBE.

8 CBoiicTBa CTEKOJI U 00JI1aCTh UX PUMEHEHHUS.

9 Kepamuka. CocTaB, CTpyKTypa U TEXHOJIOTHSI.

10 Komnozunmonnsie marepuainsl. Kinaccudukanus, cBoiicTBa U MepCIEKTUBBI
pa3BUTHS.

11 Matepuaisl ¢ 0cOOBIMH 3JIEKTpUUECKUMHU cBoiicTBamu. Knaccudukanus,
00J1aCTh IPUMEHEHUSI.

12 3oHHas Teopus TBeporo teia. CBOWCTBA AIEKTPOHOB MPOBOJIUMOCTH.

13 IIpoBOAMMOCTE METAIIJIIOB U CIUIABOB. 3aBUCUMOCTD YJEIBHOIO
AJIEKTPUYECKOTO CONPOTUBIICHUS OT CTPYKTYPHI M BHEIIHETO BO3JICHCTBUSI.

14 Knaccugukaius npoBOAHUKOBBIX MaTEPUAIOB MO OOJIACTH UX NIPUMEHEHHSL.

15 SBnenue ceepxnpoBogumoctu. Kpurnueckne napaMeTpsl
CBEPXITPOBOJSIIETO COCTOSHUS.

16 Knaccu¢ukanus cBepXnpoBOJIHUKOB 0 CBOWCTBAM U 00JIACTH MPUMEHEHHSL.




17

CoOcTBEeHHBIE TTOJYIIPOBOTHUKHN M X CBOKCTBA.

18 [TpumecHbIe MONYIPOBOAHUKH. JIOHOPHBIE U AKIIENTOPHBIE IPUMECH,
METO/IbI JIETHPOBAHUSI.

19 KoHTaKTHBIE SIBJICHNS HA TPAHUIIE JBYX MOIYIIPOBOJHUKOB.

20 @DOTOIEKTPUUECKHUE SIBJICHHS B IIOJYIIPOBOIHUKAX U UX IPUMEHEHUE B
MIOJTYITPOBOTHUKOBBIX MTPHOOpaXx.

21 TepMoaneKkTpuuecKue siBICHHs! B IOJIYIPOBOIHUKAX U UX IPUMEHEHHUE.

22 Knaccugukanus monynpoBOJHUKOBBIX MAaTEPHAIOB U TEXHOJIOTHYECKHE
aCIIEKThI UX MOJIyYEHHUS.

23 Kiaccudukanmsi TMdaeKTpUKOB M 00JIaCTh PUMEHEHHS.

24 [Tonsipu3anus AUANEKTPUKOB B JIEKTPUYECKOM TIOJIE.

25 JlM31eKTpuYecKre NOTepu U UX OLIEHKA.

26 AKTUBHBIE AUAICKTPUKU. Puzndeckne 3QPeKThl B AKTUBHBIX JAUIIEKTPHKAX
1 00J1aCTh IPUMEHEHHSI.

27 MarsuTHbIe CBOMCTBA MaTEPHAIOB. PU3HUECKUE OCHOBBI UX ITPOSIBICHUS.

28 ®deppomarHeTu3M. XapakTEpUCTHKHU YIOPSI0UEHHONH MarHUTHOM
CTPYKTYPHI.

29 3aKOHOMEPHOCTH HaMarHu4MBaHue peppoMarHeTHKOB. MarHuTHBIN
THCTEPE3NC, MATHUTHAS! aHU30TPONHS, SBJICHUE MAarHUTOCTPHKITHH.

30 Knaccu¢ukanus MarHuTHBIX MaTepHUajIoB IO CBOMCTBAM M 001acTH
IIPUMEHEHHUS.

31 Maruurtomsrkue marepuainl. Kiiaccugukanusi, cBoiicTsa.

32 MarunuToTBepasle Matepuainbl. Kiaccuduxanusi, CBOWCTBa.

33 CrnenanbHble MATHUTHBIE MaTEepPHUAIbl: aMOP(HBIE CIUTaBbI, MATEPHAIIBI IS
MarHUTHOM 3alMCH, MArHUTOCTPUKIIMOHHBIE IPE0Opa30BaTeu.

34 Knaccuukanus KOHCTPYKIIMOHHBIX MaTepuaoB. [lapaMeTpsl OIEHKH HX
CBOMCTB.

35 Metoapl TepMUYECKOI 00paOOTKM METAJJIOB U CIUIABOB.

36 CBoiicTBa KOHCTPYKIIMOHHBIX CTaJIEH.

37 CBoiicTBa CIJIaBOB € BBICOKOW y/JI€JIbHOM MPOYHOCTHIO HA OCHOBE
QTIOMUHUS], THTaHA, MATHHSL.

38 CBoiicTBa KOHCTPYKLMOHHBIX HEMETAIUIMYECKUX MaTepHUajIoB: IIaCTMACCHI,
CTEKJIa, KepaMHKa.

39 OcoO6eHHOCTH CBOMCTB HAHOCTPYKTYPHBIX MaTEpUaJIOB.

40 TexHonorus nosy4eHnss HAHOCTPYKTYPHBIX M HAHOPa3MEPHBIX MaTEpUaJIOB.

Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera

Ne /1t

[Tepedyens BonpocoB (3a1au) myist 3adeta / nudd. 3auera

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOIl pabOTHhI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Ne n/m .
KypcoBOil paboThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bompocel s mpoBeneHUsT NPOMEXYTOUYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBJICHBI B Ta0wmIe 18.




Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

1 HazoBuTe XapakTepHble OTIIMYHUS B CBOMCTBaX KPUCTAIIIMYECKUX U aMOPHBIX
MaTepUaoB.

2 Ha3zoBute ToueuHsble 1e(eKThl KPUCTAIIIOB.

3 UTO nIpoucXoAUT ¢ TEPMOILIACTAMU IIPU HArPEBAaHUU BBILLE TEMIIEPATYPbI
CTEKJIOBaHUA?

4 TBepbie pacTBOPHI 3aMEILIEHUS WIIM TBEP/AbIE PACTBOPHI BHEIPEHHUS 00J1aqatoT
HEOrpaHUYEHHOW PacTBOPUMOCTHIO KOMIIOHEHTOB?

3) [Tpu xakoM ycrnoBuH 00pa3yeTcst HepaBHOBECHAsI KPUCTATNYECKasi CTPYKTypa?

6 HazoBuTe noBepxHOCTHBIE 1e(DEKTHI KPUCTAITMYECKUX CTPYKTYP.

7 ®da3oBbIi COCTaB KEPAMUKH?

8 HazoBuTte crekiioo0pa3yronme XuMHIeCKUe COSTMHEHUSI.

9 OT 4dero 3aBUCHUT SHEPTUS aKTUBAILUU Tporiecca Tuddy3un?

10 [Tpu kaKOM yCIIOBUU MOKHO MOJY4YUTh aMOpP(HOE COCTOSHUE MeTaa?

11 Kakue muanekTpuky Ha3bIBAIOTCS HEMOJISIPHBIMU?

12 3aBUCHUMOCTB 3JIEKTPUYECKOIO CONPOTHUBIIEHNUS IOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI

13 Kakune marepuansl 001a1at0T MarHUTHO-YIIOPSIIOYEHHON CTPYKTYpOi?

14 TpeGoBanus K MaTEpUAITY TIPHUIIOS

15 .Kakum mapamerpom omnpenensieTcsi CKOpocTh HAaMarHu4MBaHus ¢eppoMarHeTuka?

16 SBasieTcst U CTPYKTYPHO-3aBUCUMBIM ITapaMeTPOM TeMIIepaTypa MarHUTHOM TOUKH
Kropu

17 HasoBuTe MOTYIPOBOIHNKOBEIC OHHApHEIE coexuHerus A" BY

18 IIpn kakux BO3ACHCTBUAX HAPYLIAETCS CBEPXIPOBOSAIIEE COCTOSTHUE ?

19 Kak BIUSIIOT 1eeKThl KPUCTAIUTMYECKOW CTPYKTYPHI Ha IPOYHOCTH CIIABOB?

20 OTansl ¥ LEeIH ONEepalliu «CTapeHHs» aTlOMUHHEBBIX CIUIAaBOB?

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHON (OPMBI

oOydeHus1, IpeCcTaBIeHbI B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno




10.4. Merognueckue MaTtepuabl, OTIPEICTISIONINE MPOIICYPHI OLICHUBAHUA
MH/INKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHHMS KOMIICTCHLUH, COAepXkKarcsi B
JIOKQJIbHBIX HOPMATUBHBIX akTax [YAII, pernaMeHTHPYIOIIHX IOPSI0K W HPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTEeCTAIlMN O0YyJaroIIHXCs
I'VAII

11. Meroauueckue yKazaHus i1 00y4aroLIMXCsl 10 OCBOCHUIO AUCHUIUINHBI

[{enbto TMCHUIUIMHBI ABJISETCS — NOJYyYEHUE CTYACHTaMU HEOOXOAMMBIX 3HAHUN, YMEHUN
U HaBBIKOB B OOJIACTH CO3JaHUs IO KUBAOLIEH 00pa3oBaTeNbHON Cpelbl NMpEenofaBaHus
MHXXEHEPHBIX JUcUMIUIMH. OOydamomuMces MpeAoCTaBISIETCs BO3MOXKHOCTh pa3BUTh U
IPOJEMOHCTPUPOBATh HABBIKM B  OOJIACTH, CBSA3aHHOW C IIOJYYEHHEM CTyIEHTaMHu
TEOPETUYECKUX 3HAaHUM M INPAKTHUUECKUX HAaBBIKOB II0 MAaTEpUATIOBEJCHHUIO, MaTepuaiam,
IPUMEHSIEMbIM B KOHCTPYKLHUSAX YCTPONCTB, METO/IaM U CPEACTBaM KOHTPOJIS U HCCIEOBaHUs
UX XapaKTEPUCTHK.

MeTtoanyeckue yka3aHus UIs  O0y4alOIIHUXCA 10 OCBOGHHIO JIEKIIHOHHOIO
MaTepuaa

OcCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKoe U sSCHOE M3JIo)KeHue ydeOHoro marepuana. HasHaueHune COBpPEMEHHOHM JIEKIUU B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHUIO IO TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHbIX Mpo0JeM AUCUMIUIMHBL, METOJO0B HAay4YHOIO [IO3HAHUS, HOBEHIINX
JOCTHDKEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JeKIuUs BBIMIOIHIET METOJO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKuMsl pacKpblBaeT MOHATUIHBIN anmnapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, JaeT LeJbHOE NPEeACTaBICHUE O AUCLUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[TnanupyemMsble pe3yabTaThl IPU OCBOCHUH 00YYarOIUMCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAHOBKOM K KaX/10M KOHKPETHON TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOIaBaTeleM;

— pa3BuTHe MNpOo(EeCcCHOHAIBHO—JENOBBIX  KauecTB, JIIOOBM K  MpeaMery M|
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIIIIJIEHUS.

— TOsBJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM paboTHI;

— TOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsSI Ha OJMKaine rofpl;

— HayyuTcsd METOAMYECKH oOpalaThiBaTh MaTepuasl (BBLACIATH TJIABHBIE MBICIU H
MIOJIOKEHUSA, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH MX B  PA3JIMYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JIEMOHCTpALMEl CIIAWJI0OB W
UCTOJIb30BAaHUEM DA3JIaTOYHOTO MaTepuaja IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHMSI OTAETBHBIX TEMATHK 10 JAUCLUUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepraia:

- TeMaTU4YeCKue JIEKIIMHM 10 pa3zieiaM Kypca; - KOHTPOJbHBIE BOMPOCHI K pasjienam
Kypca.

JlexumoHHble MaTepHalibl UMEIOTCA B M3/IaHHOM BHJIE, B BHJIE DJIEKTPOHHBIX PECYpCOB
oubmorexku ['YAIL

Metoauyeckue ykazaHusi AJasi 00y4alolIUXCH MO MPOXOKACHUIO JIA0OPATOPHBIX
pador

B xone BeimonHeHus 1a0oOpaTOpHBIX pPadOT oOydaromUics MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIU(PUKAIMOHHON XapaKTEpUCTHUKOM 00ydaromerocs.




Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51ab0paTopHBIX paboOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydyeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 y 00ydaromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIECIOBaHMs IPOLECCOB, SBICHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCLUILINHBI,

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHYECKUX 3HAaHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3Y4aeMON JUCLIHUIUINHE;

— TNpUOOpEeTEeHHE  HABBIKOB  CAMOCTOATEIBHOM  paboTel C  1a0OpPaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ananue u TpeOOBaHUSA K NMPOBEAECHUIO J1a00PATOPHBIX padoT
JlaGoparopHble pabOThl BBHIIOJMHSIOTCA B JIA0OpATOPUM  MaTEPUAIIOBEACHHUS Ha
71a00paTOPHBIX YCTAHOBKAX C 3aII0JHEHUEM IPOTOKOJIA U3MEPEHUI.

Ctpykrypa u ¢popma oT4eTa 0 J1a00paATOPHOIi padoTe
Otuer no nabopaTtopHOil paboTe BKIIOYAET 00sI3aTENIbHBIC MYHKTHI, IPEICTABICHHbBIC B
MCTOANYCCKUX YKA3aHUAX.

TpebGoBanus k oopMIIeHHIO 0TUYETA 0 JIAOOPATOPHON padoTe
TpeboBanust kK 0OPMIICHUIO OTUETA MPEJICTABICHBI B METOANYECKUX YKa3aHUAX

MeTtoauyeckue yka3aHus U3/1aHbI B BUJIE AJIEKTPOHHBIX pecypcoB oubmuotexu 'Y AIT

Metoauyeckue yka3aHus 1Jisi 00y4arolUXcs 1O NPOXOKAEHHI0 CAMOCTOSITeIbHOMN
padoThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroNIUiicsl BBITOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE INpPENojAaBarelis, HO 06e3 ero HemocpeACTBEHHOIO
y4acTHsl.

B mnpouecce BBIMOMHEHHUsSI caMOCTOSTENbHOW paboThl, y oOydaromerocst popmMupyercs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpETAaeMbIX 3HAHWH, 0OeCreuyrBaeT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSTEIbHYIO  paloTy
00yyaromuxcst ABISIOTCS y4eOHO-METOIMYECKUN MaTepHall 10 AUCIUILIUHE;

Metoauyeckue yKkazaHusi Ui 00y4YalOIIMXCSl MO TPOXOKACHHIO NMPOMEKYTOYHOM
arrecTanuu

[Ipomexyrounas  artectauus  OOydaloLIUMXCS  NpeAycMaTpUBaeT  OIICHUBAHHE
IPOMEXYTOUHBIX U OKOHYATENbHBIX PEe3y/IbTaTOB 00yueHHs Mo AucuuIuinHe. CucreMa OIeHOK
IpU MPOBEACHUM IPOMEKYTOUYHOM AaTTECTAlMM  OCYLIECTBJISETCS B COOTBETCTBHUU C
tpeboBanusMu [lonmoxkennii «O TeKylmeM KOHTpOJE YCIEBAEMOCTH M MPOMEXYTOUHOU
arrectanuu ctyfaeHToB ['YAII, oOydaronumxcsi mo mporpaMMam BbICIIEro oOpazoBaHus» u «O
MOJyJIbHO-PEHTHUHIOBOI CUCTEME OLIEHKU KauecTBa yueOHOH paboThl cTyAeHTOB B ['Y Aly.

Hugp. cucmema xagh. 23_Inomsnckas_M_Koncnexm
Hugp. cucmema xagh. 23 _Ilnomancxkas M MY k JIP
Hugp. cucmema xagp. 23_Ilnomanckas M MY k CPC



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpamMmy JUCIUILIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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