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AHHOTaNUsT NporpamMmel: JIEKIIMOHHBI KypC COIEPKHUT CBEICHHS 00
ANEKTPUYECKUX, TEPMODICKTPUUECKNUX, TEIUIOBBIX M MArHUTHBIX CBOMCTBax
HEMETAJUIMYECKUX TBEPAbIX Tel W MeTaiioB. PaccmarpuBatorcs ¢uzmdeckue
OCHOBBI TPOIIECCOB TMOJIAPU3ALUUN JTUIICKTPUKOB, CTPYKTypa U CBOMCTBa
IIOJIyIIPOBOJHUKOB M MAarHeTUKOB M METOAbl HU3MepeHusd. B Kypce mnpuBomsTcs
JTAHHBIE O CIIOCO0aX MOJTYYEHHUsI MaTEPUAJIOB U UX TIPUMEHEHHE.

1. llesu 1 3a1a4n OCBOEHUS AUCIHHUILIMHBI.
ean TUCUMIUIMHBI: COCTOUT B OCBOCHHM acnupaHTaMu (PU3NYECKUX OCHOB
CTPOCHHSI U CBOMCTB HEMETAJUIMYECKUX TBEPJbIX TEJ U METALTMYECKUX CILIABOB,
HCIIOJIB3YEMBIX B PA3JIMUHBIX OTPACIISAX MPOMBIILICHHOCTH.
3agauu AMCHUIIJIMHDBI:
— OCBOGHUE TEOPETUUYECKHUX MPEACTABICHUN O CTPYKTYpe U (PU3NYECKUX
CBOMCTBAaX TBEPJBIX TE,;
— OBJIQJICHUE 3HAHUSIMHU O TOBEJICHUH MaTEPUAJIOB TMPU PA3TAYHBIX
YCIOBUSIX: U3MEHEHUU TEMIIEPATYPhl, FJIEKTPUYECKOTO U MArHUTHOTO
T10JISI;
— OCBOEHHE COBPEMEHHBIX METOJIOB UCCJICAOBAHUS MaTEpPHAJIOB;
— HW3Y4YCHHE CIIOCOOO0B IMOJIYUYCHHS TBEPABIX TEI U UX IPUMEHCHHUE.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucnummaa «@u3ndecKkrie CBONCTBA TBEPABIX TEID» SIBISETCS 00s13aTeIIbHOM.
[IpenogaBanre IUCHMIUIMHBI OCYIIECTBIISIETCS Ha TIEPBOM Kypce (2 cemecTp).
OO6mast TpyA0eMKOCTh AUCIUILIMHBI, B TOM YHCIIC M MPOMEXKYTOYHAS aTTeCTaIlus,
COCTaBIIsIeT 2 3aYeTHBIX CIWHUIY72 4YacoB, M3 HHUX KOHTAaKTHas padoTta C
npenoaaBareiieM coctapiser - 0,5 3adeTHBIX eauHuUIl/ 18 yacoB (Jiekiuu — 6 4acos,
npakTudeckue — 12 gaco), camocTtositebHas padorta — 1,47 3adeTHbIX eauHuil/S3
yacoB, KoHTpoJib — 0,03 3aueTHbIX enuuuil/1 yac.

JIns OCBOEGHUSI JaHHOW JMCIUIUIMHBI OOydYarouIuidcsl JOJDKeH o0JaaaTh
0a30BOM XMMHUYECKOM TMOJATOTOBKOM M HaBbIKAMH BJQJCHUS COBPEMEHHBIMU
BBIYUCIUTEILHBIMIA CPEJICTBAMH, BJIaJICTh OCHOBHBIMU TOHSTHUSIMA B 00JacTH
HEOpraHW4ecKol, Gpu3nyeckord XuMHH, (PU3MKA U KBAHTOBOM MEXAHHMKE B paMKax
YHUBEPCUTETCKOrO Kypca JiJId CTYAEHTOB-XMMHUKOB. JTa JUCIUILINHA OMUPACTCS Ha
MPEAIIECTBYIONINE KYypPChl CHELNUATU3UPOBAHHOM MOArOTOBKU: «OCHOBBI XHMHUU
TBEPJIOTO  TEKJIa» «OPuznueckas xuMmus»:. «Heopranwmdeckas  XuMus»;
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«Kpucrannoxumus»;
VICCJIEIOBAHMS B XUMUUY.

I[I/ICHHHJII/IHa «Du3nyeckrue CBOMCTBA TBCPABIX TCII»

«CTtpoeHue

BEIICCTBa» u

«Puznueckue  METOIbI

IIpU3BaHa IIOMOYb

aClIMpaHTaM OBJIAACTb HABBIKAMHW WU 3HAHUAMU, HCO6XOI[I/IMLIMI/I JJI IIOATOTOBKH K

KaHOAWAAaTCKOMY OJOK3aMCHY,

BKJIIO49as BBIITOJIHCHUC K&HHHH&TCKOﬁ AUCCCPTalluM.

BBIITOJIHCHU S Hay‘lHO-HCCHC,Z[OBaTeHBCKOﬁ pa6OTBI,

TpeﬁoBa}mﬂ K «BXOAHBIM)» 3HAHUSIM, YMCHHUSM U ONIBITY ACATC/ILHOCTHU oﬁyqamluerocsl,
HOOﬁXOZII/IMbIe NpH U3YYCHUH TUCHHUIIJTHHBI

3HaTth YMeTh Baangern
OCHOBHBIE METOJIbl HAy4YHO- | BBLACIATH W | HaBbIKaMu cOopa, 00paboTKH,
HCCIICA0BATECILCKOM CHUCTEMAaTHU3UPOBATh OCHOBHBIE | aHAJM3a W  CHCTeMaTH3alluu
JIeSITEILHOCTH e B HAy4YHBIX TEKCTax; | nuH(opManuu 10 TEME
KPUTHYECKU OLICHUBATh | UCCIICIOBAHMS, HaBBIKAMH
T00YI0 MOCTYHAIOUIYI0 | BBIOOpA METOJOB U CPENCTB
uHpopmaIuio BHE | pellieHUs 3a/1a4 UCCIICIOBAHUS
3aBUCUMOCTH OT HCTOYHHKA;
n30erath aBTOMAaTHYSCKOI'O
MIPUMEHEHUS CTaHAapTHBIX
dbopMynT © TPHEMOB TIPH
pelnIeHnu 3a1a4y
eI W 3aJladyd  HAy4YHBIX | COCTABJIATh  OOIMIMIM  TIJIaH | CHCTEMAaTUYeCKUMH  3HAHUSMHU
HCCICA0BAHUN mo | paboThl MO 3aJaHHON Teme, | MO HaIlpaBJICHUIO
HaIPaBJICHUIO NIEATEILHOCTH, | TIpeJiaraTh METO/IbI | IEATENTLHOCTH; YIIyOJIeHHBIMHU
0a3oBbIC MPUHLHUIIBI U | ICCEIOBAaHUS U CIOCOOBI | 3HAHUSIMM 1O BBIOpaHHOM
METO/Jbl HMX OpraHu3aluu; | 00padoTKH pe3ynbTaTOB, | HANIPABJICHHOCTH IOATOTOBKH,
OCHOBHEIC HCTOYHUKHU | IPOBOJUTH HCCIEAOBaHUS MO | 6a30BBIMU HaBBIKAMH
HaydHOW  wWH()OpPMAIMU ¥ | COTJIACOBAHHOMY C | mpoBeACHUS Hay4HO-
TpeOoBaHUS K | pyKOBOJUTEIEM [UIaHY, | UCCIIEOBATEIbCKUX pPabOT TIO
MIPEACTABICHUIO MIPEACTABISIT MOJTYYEHHBIC | TTPEIIIOKEHHOM TeMe
UH(OPMAIIMOHHBIX pe3ynbTaThl
MaTepHaoB
dbyHIaMeHTallbHbIE  OCHOBBI | COCTABIATh IUIaH PAOOTHI TO | CHHTETHYECKMMH U (U3UKO-
XHMHUA TBEPJOTO Tela U | 3aJJaHHOU TeEME, | XUMHUYCCKUMU METOJaMH
CHEIHAJIBHBIX JTUCIMITINH AQHAJIU3UPOBATh  IOJTYYaeMbI€ | UCCIEAOBAHUI B XHUMHH
pEe3yIbTaTHI, COCTaBJIAThH | TBEPJOTO Tela
OTYETHI o Hay4HO-

MCCJIEI0BATENbCKOM paboTe
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3. TpeﬁOBaHHH K pe3ygabTaTaM 0CBOCHHUA COACPKAHUA NUCITUIIJIUHBI

Pe3ysabTarsl 00yyeHus: 10 JUCHUTIIHHE
3HATh COBPEMEHHBIC TEOPUH, OIHUCHIBAIOIIME CTPYKTYPY M CBOKCTBA
TBCPJAbIX TCJI, OCHOBBI CHHTC3d MAaTCPHUAJIOB.
YMCTb HaXOJIUThb B3dUMOCBA3b CTPOCHHUA U (1)I/I3I/I“I€CKI/IX CBOICTB
TBCPABIX TCII U IIPUMCHATH HA ITPAKTHKC
BJIaJACTH COBPCMCHHBIMHU (I)I/ISI/IKO'XI/IMI/ILIGCKI/IMI/I METOJaMH
HCCIICAOBAaHMA.
4. CTpyKTYypa U COAepKAHUE TUCHHUILIIMHBI
4.1 CtpykTypa AUCUUTLIUHBI
Cemectp
Bun pabotsr Bcero
AP 1 2 3 4
OO6mmas TpyA0€MKOCTb, aKaJl. 4acoB - 72 - - 72
KonraktHas pabora: - 18 - - 18
Jlexinm, akaji. 9acoB - 6 - - 6
[TpakTrueckue (CeMUHApBHI), aKaj. YacoOB - 12 - - 12
JlaGopaTopHble paboThl, aKaJ. 4acoB - - - - -
CamocrosTenbHas padoTa, akajl. 4acoB - 53 - - 53
KoHTpoib - 1 - - 1
Bun xoHTpons (3a4€Tt, 5K3aMeH) nuddep.
3ayer
4.2. ConeprkaHue pa3aeiioB TUCITUTLTNHBI
Ne HanmenoBanue KonnuectBo yacos dopma
pas pasjaena Bcero KonraktHas pabora Camocrosr | TEKYHIETO
HZ Jlexum | TIpakTHaeck JTab. Kontpo ClIbHasd KOH;po
. u ue, padoThI b pabdota .
CCMHUHAPbI
AToMmHO- Tectuposa
KpucTajuimyeckas u HUEC
1 DIIEKTPOHHAS 19 2 3 14
CTPYKTYpa TBEPABIX
T
2 @H%qucxne 17 1 3 13 Tectuposa
CBOHUCTBaA HUE
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Onekrpopuzndeckue Tectuposa
3 CBOWCTBA TBEPJIBIX 17 1 3 13 HUE
TeI
MarnutHbie Tectuposa
4 CBOWCTBA TBEP/IBIX 18 2 3 13 HHC
Teln
Kontposnb 1 1 Jludbep.
3a4eT
HToro: 72 6 12 - 1 53
Ne
Haumenosanue
pa3 Coneprxanue paszena
pasnena
zena
ATOMHO- BemectBa, ¢a3zbl, nedextsl. TemmoeMKOCTh U TEIUIONPOBOAHOCTD.
Kpuctaymmmueckast | [ImotHocte w  Tepmmueckoe  pacmupenue.  Kitaccupukamms
1 U DJIEKTPOHHAs MarepuanoB. 30HHasg CTPYKTypa KpHUCTALIOB. JIWAneKkTpukw,
CTPYKTypa MOJIYITPOBOJTHUKH, METaJUIbl. Maruutasie matepuayibl. OCHOBHBIC
TBEPABIX TEJ NPUHLMIOBL  [OJy4YeHUuss MarepuasioB. Da3oBble NIPEBpaLICHUS.
PocTkpucramios.
dusnyeckue CrpykTtypa  audanekTpukoB. OCHOBHBIE  BHIBI  MOJSPU3ALNU
CBOICTBA IUAIIEKTPUKOB. llonsipu3anusi QUAIEKTPUKOB B 3JIEKTPOMArHUTHOM
JIMDJIEKTPUKOB T10JI€ BBICOKOM 4acTOThI. [lossipu3anus IuaJIeKTPUKOB B IIEPEMEHHOM
AIEKTPUYECKOM TOJIE U AUAJIEKTpUUecKkue nortepu. HeonHopoaHeie u
2 HEYMOPSAIOUYEeHHbIE TUANEKTPpUKH. (OcoOble COCTOSHHUS U BHIBI
JTUAJIEKTPUKOB. OnekTperhl. IIbe3ornekTpuku. CerHeTo3JIeKTPUKH.
M3onsaunoHHbIE Marepuanbl. DJIEKTPOU3O0JALMOHHBIE IJIACTMACCHI.
OnekTpou3oisiuoHHas kepamuka. [lomydenue dappopoB u
TJIMHO3EMUCTOM KEPAMUKHU. DU3UKO-XUMUYECKUE METOJIbI
WCCIICIOBAHUS TUAJIEKTPUUYECKUX MATEPHUAIIOB
Onektpodusnuec | MonHas mnpoBoauMocTh. Toueunble nedektol. JledexTsr 1O
KHUE CBOWCTBA Openkemo u  [Hlortkn. @Donpmyna DpeHkenss sl HOHHOU
TBEPABIX TEJ MPOBOJIUMOCTH  KpUCTAJJIOB. YpaBHeHue HepHcra-DitHmiTeiiHa.
Knaccudukanust cynepuoHHBIX TMPOBOAHHUKOB UX CTPYKTypa U
cBoiicTBa. IIpoBOAMMOCTH CYNEpHOHHBIX MPOBOJHUKOB IO HOHAM
3 HIETOYHBIX METaIOB. KHCIOpOAHBIE CYNEpHOHHBIE TPOBOIHUKH.

IIpoToHHBIE TPOBOAHUKHU. DJIEKTPO XMMHYECKHE HCTOUYHUKH TOKA,
TOIUIMBHBIE 3JIEMEHTHI U CEHCOPBI.

30HHasE CTPYKTypa MOIyNpoBOAHUKOB. COOCTBEHHas W NPUMECHas
npoBoauMOcTh. KoHTakTHass pa3HOCTh MOTEHUUATOB. Oddext
Xomta. Tepmodnekrpuyeckue sBieHUs. 1loynpoBOJHUKOBBIA -

©®I'bOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUU
‘)} denepanbHOE TOCYIAPCTBEHHOE OOKETHOE 00Pa30BaTEIbHOC YUPEKICHHUE BBICIIETO 00Pa30BaHHS
«Yensounckuii rocynapcrsenHslii yausepeuter» (PI'BOY BO «Henl V)

Xumnueckuii pakyabrer
Kadenpa xumMuu TBepAOro Teja M1 HAHONPOLECCOB

Pabouas nporpamma aucuutuiiasl (Moayist) 2.1.2.1 «duzndeckue cBOHCTBA TBEPIBIX TEI»
Hayunas cnenmansrocts — 1.4.15. Xumus TBepaoro tena
HamnpasieHHOCTH (poduiip) — XuMUst TBEpAOTO Tesa

Bepcus noxymenra - 1 Crp. 7 u3 22 IlepBbrit sx3eMILIAp KOIINA Ne

nonepexoxa. Kiaccudukauus mosynpoBOJAHUKOB. AJMa30M0100HbIe
nonynposoauuky. [lonynposogauxu A'"BVu A'"BY!. Xanpkorenumsi
HJIEMEHTOB YETBEPTOW W MATOH rpynmbl. BbICOko TenMeparypHsble
NOJIyIpOoBOAHUKU. [losmyueHue mMonynpoBOJAHUKOBBIX MaTepHalloB.
KpucrannuzanoHHble METOAbI OYMCTKH. BbIpaliyBanue KpUCTauion

u3 ra3oBou ¢asbl. MeTtoacy0numanui-KOHeHCAlUH.
IlonynpoBoiHUKOBBICINIEHKU. JlerupoBanue
MaruuTHbIe deppoMarHeTusM, aHTH(EepPOMAarHETU3M, (beppuMarHeTusm.
CBOMCTBa Kpusslie HaMarHU4YMBaHUA. MarsuTHsIi TUCTEPE3UC.
TBEPJBIX TEIl XapakTepuCTHKH TEXHUYECKOU KpUBOH HAMAarHW41BaHUs.
Onpenenenue KOHCTaHT MarHuTHOM AHU30TPOIIHH.

MaraurocTpukuuss W €€ u3MepeHHe. MarHuToMArkue —u
MarHUuTOKECTKUE MaTEpHAaJIbI.

Meramueckie CIUlaBbl ¢ HaWOOJIbIIEH HAMAarHUYEHHOCTHIO
HachineHus. )Kene3zo, jkene30k00anbTOBBIE CIUIABbl. XHUMHUYECKUN
cocraB. Kpucraimmyeckas cTpykTypa. MarHuTHbIE U 2JIEKTPUYECKHE
cBolicTBa. [lepcnekTHBBI MOBBINIEHUS KAUECTBA.

Memannuueckue  cniagol c  MamvimMu  nomepamu npu
nepemacHu4UBaHuUU. OnexkTporexHuueckue  cramu.  JKeneso-
KpeMHUcTast crajib. OCHOBHOM XMMHUYECKHUI COCTaB CIJIABOB U COCTaB
4 no npumecsaMm. Kpucramnmueckas crpykrypa. [lmactuyeckas
nedopmarusi. Tepmuueckas o0OpaboTka. MaruuTtHsbie "
JIIEKTPUYECKUE CBOMCTBA.

Maenumomsexue gpeppumei. Xumudeckuit coctaB. Kpucrammmaeckas
cTpykTypa. CaMonmpou3BOjiIbHAsE HAMarHUWY€HHOCTb. MarHuTHbIE U
AIEKTPUYECKUE CBOMCTBA. MAarHUTHBIE MAaTEPUAIIBI C MIPSMOYTOJIBHOU
netneil rucrepesrca U OOJBIION CKOPOCTHIO IE€peMarHUYMBaHUS.
Tepmuueckas o0padoTka ¢peppuToB. TOHKHE MATHUTHBIE TUICHKH.
MarnuTtoTBepable  MeTaJUIM4ecKue ciiaBbl.  Kpucramnuyeckas
CTPYKTYypa, MarHuTHbIE u JIEKTPUYECKHE CBOMCTBA.
MaruaurtoTBep/ipie heppuThl. XUMUYECKHI COCTaB, KPUCTAILTUYECKAs
cTpykTypa. CriocoObl UX MoydyeHUsl. MarHUTHBIE U 3JIEKTPHUUECKUE
cBoiicTBa. CTpyKTypa MAarHUTHBIX MaTE€pUAIOB C MOBBIIIEHHOU
KOAPILUTUBHOM CHIJION M OOJIBIION MUIOTHOCTBIO 3alTUCH MH(POPMALIUT
IIPU NIEPEMEIEHUH HAMArHUYMBAKOIIETO MOJIS.

5. O0pa3oBaTe/IbHLIETEXHOJIOTHH

- “H(POPMAITMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH;
- HWCCIIEeI0BATEeIbCKHE METOIbI B 00yUYCHNH;

- WHTEPaKTHBHBIC TEXHOJIOTHH;
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- NPUMEHEHHE HOBBIX METOJOB OOYUYEHHs, CBA3AHHBIX C HCIOJIb30BAHHEM
BO3MOXKHOCTEH  BUPTyallbHOM HH(DOpPMAIMOHHOM  cpelbl  (MYyJbTUMEIUNHBIC
TEXHOJIOTHH).

B cooTBeTcTBUM C YTBEP)KJICHHOM OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMOi
no HayuyHou cneruanbHocTd 1.4.15. Xumus TBepmoro Ttena (HampaBlIEHHOCTh
(nmpoduns) —XuMHsS TBEPAOro Teja) MporpaMMa JUCHUIUIHMHBL «Du3nueckue
CBOMCTBa TBEPJIBIX TEI» MPETyCMATPUBACT IIMPOKOE HCIOJIB30BAHHE B YUECOHOM
MPOIECCE aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHSATUM B COUETAHUU C
BHEAYAUTOPHOI pabOTOH € 1eNbl0 (OPMUPOBAHUS U PA3BUTHSI MTPOPECCUOHATBHBIX
HABBIKOB y oOyyaromuxcs. I()PEeKTUBHOCTh NPUMEHEHUS UHTEPAKTUBHBIX (HOpM
oOy4eHus o0ecreurnBaeTcs peanu3alueit CaeaynuX yCIOBUM:

- CO3[lJaHuE€ JHATIOTUYECKOrO0 MPOCTPAHCTBA B OpraHU3alUdd y4eOHOro
npolecca;

- HCHOJB30BAHME MPUHLHUIIOB COLUUAIBHO-TICUXOJIOIMYECKOr0 OOy4YeHHs B
y4eOHOM U HAyYHOU eI TeIbHOCTH;

- (opMupoBaHHE TICHMXOJOTHYECKOM TOTOBHOCTH TMpernojaBaTeie K
WCIIOJIb30BAHUIO MHTEPAKTUBHBIX (HOpPM OOyUYEHUs, HAMPABICHHBIX HA pPa3BUTHE
BHYTPEHHEW AaKTHUBHOCTM acOUpaHTa MW JOCTHKEHUS psla BaKHEUIIHNX
oOpa3oBaTeNbHBIX IEJei: CTUMYJIUPOBAaHHE MOTHBAIIMM U WHTEpeca B 001acTH
yrayOJeHHOTO WM3YyYeHUS XMMHH TBEPIOro Teida B MPo(ecCHOHATBLHOM IIJIaHE;
NOBBIIICHHE  ypOBHA  AKTHMBHOCTM M CAMOCTOSATEIBHOCTHM  HAay4HO-
UCCJIEIOBATENbCKOW  pabOThl; pa3BUTHUE HABBIKOB aHANIM3a, KPUTHYHOCTH
MBIIUICHUS, HAYYHON KOMMYHUKAIIUH.

6. OueHoyHble CpeICcTBa Il TEKYUIEr0 KOHTPOJISI YCNEBAEMOCTH U
NMPOMEKYTOUYHOM aTTeCTAlUM

6.1. ITacopt ¢doHaa OLEHOUYHBIX CPEACTB MO JUCHUILINHE «PU3HYecKHue
CBOVCTBA TBEPABIX TEJ»

KoHTponmpyemsle pa3aensl HanmenoBanue
PesynbraThl 00yueHus
JUCLUTIIUHBI OLIEHOYHOI'O CPEJICTBA

No

1 | AToMHO-KpUCTaJUIMYECKast U | 3HAThb: COBPEMEHHbIE TEOpPHUH | MMChMEHHAs
JJIEKTPOHHAS CTPYKTYpa OMMCHIBAIOUINE CTPYKTYpY M | KOHTpOJIbHas paboTa
TBEPABIX TEI CBOMCTBA TBEPABIX TEII, 110 pas3aeiy
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2 dusnyeckue CBOMCTBA OCHOBBI CHHTEC3a MaTCpPHAJIOB; JICKOMOHHOI'O KypCa,
TM3JICKTPUKOB yMeTb: HaxXOIUTh B3aUMOCBS3b | pedepar, cooliienne
CTPOCHHUA nu (1)I/I3I/ILIGCKI/IX Ha CEMHHApEC
3 | Dnekrpodusnyeckue

9 CBOMCTB TBEPBIX TEI U
CBOMCTBA TBEPABIX TEI

IIPUMCHSATDH Ha IIPAKTUKE;
BJIAJ1€Th: COBpPCMCHHBIMHU
(I)I/I3I/IKO'XI/IMI/I‘ICCKI/IMI/I
METOJaMM UCCIICAOBaHUA

Mar»uTtHsle CBOUCTBA
TBEPABIX TEJ

6. 2. OueHo4YHbIE CPeACTBA

Tekywuit Konmpo.io

1.

9.

IIpumepHsbIe TeMBbI pedepaToB
BemectBa, ¢a3pl, gedextel. TemnoeMkocTh U TEIUIONPOBOJHOCTD.
[InoTHOCTB M TepMHUUEcKOe pacirpenue. Kiaccudukanus Marepuaios.
30HHasA CTPyKTypa KpUCTawIOB. (OCHOBHBIE NPUHUMIIBI ITOJTYYEHHS
MarepuanoB. Da3oBbie npeBpalieHus. Poctkpucranios.
Pusnueckue CBOKCTBA nvanekTpukoB. I lonspuzanms
OVJIEKTPUKOB.HEOHOPOIHBIE M HEYNOPSAOUYECHHBIEIUAIIEKTPUKHU.
@u3nYecKne CBOMCTBA JJIEKTPOM3OALMOHHBIX IutactMmacc. [Ipumenenue
IIJJACTMACC B JIEKTPOTEXHUYECKUX YCTPOMCTBAX, DJIEKTPOHHOMU aIaparype,
KOHJIEHCATOPOCTPOCHMH.
@u3nyecKue  CBOMCTBA  AJEKTPOU3OJALMOHHON  KepaMUKU.OCHOBBI
TEXHOJOTMHM ToJyyeHus: (paphopoB M TIMHO3EMHUCTOM KEpaMUKU M UX
IIPUMEHEHHUE.
®dusnueckre cBoicTBa 31eKTpeToB. CrnocoObl MOJYYEHUS 3IIEKTPETOB.
[IprumeHeHune 3IeKTPETOB.
@u3nuecKue CBOMCTBA MbE303JIEKTPUKOB.KBap Kak MbE302IEKTPUK.
CrnocoOsbI ero nostydenus. [[puMeHeHne nbe303JeKTPUKOB.
®duznyeckre  CBOMCTBA  CErHETOREKTPUKOB.  CrocoObl  MOMy4YeHUs
CErHETOANEKTPUKOB. TuTaHaT Oapus Kak CErHETOANIeKTpuk. [Ipumenenue
CErHETORJIEKTPUKOB.
MeTtonbl u3mMepeHust PU3NYECKUX CBOMCTB JUAJIEKTPUKOB. V3mMepuTenbHbie
STYEUKH U IPUOOPHI.

10.®u3nueckre CBOWCTBA CYNEPUOHHBIX MPOBOMAHHMKOB. Kraccuduxarms

CYIEPHUOHHBIX NMPOBOJIHUKOB, UX CTPYKTypa U CBOMCTBA.
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11.ITpumeneHue CYyNIIEPUOHHBIX IIPOBOJHUKOB. DNEeKTPOXUMHYECKHE
VCTOYHHUKH TOKA, TOIUIMBHBIEC 2JIEMEHTBI U CEHCOPBI.

12.®Dusnueckre CBOWCTBAa MOJYNPOBOAHUKOB. COOCTBEHHass M HpUMECHas
npoBoAUMOCTh. KOHTakTHas pa3HOCTh MOTEHIHANIOB. DPdekT Xouia.

13.Tepmoanextpuueckue sBieHus. IlomynpoBOJHUKOBBIM P-N mepexon.
Knaccudukanus noaynpoBoJHUKOB.

14.Anmasonono6ueie nonynposoguuku. Ilonymposomuukun A''BVu A!'BV.
XaIbKOTEHUBI DJIEMEHTOB YETBEPTOU U IISITOW TPYTIIIBI.

15.ITomyyeHnne MOIYNPOBOJHUKOBBIX MaTepHasioB. KpucTamim3anroHHbIE
METO/bl OYMCTKHU. BpIpamiyuBanue KpUCTALUIOB M3 ra3oBoi (a3pl. Metop
CyOJIMMaIuu-KOHICHCAIIUH.

16.dusnyeckrie CBOMCTBA MOJYMPOBOAHUKOBBIX IUIEHOK. JlermpoBanwue.
[TorynnpOBOJTHUKOBBIE HAHOMATEPUAIIBI.

17.®@eppomarnetn3M, aHtudeppomarueTusM, ¢eppumarierusm. Kpusbie
HaMarHU41BaHUsI.

18.0Omnpenenenne KOHCTAHT MarHUTHOM aHU30TPONUU. MarHUTOCTPUKIIMS U €€
u3MepeHne. MarHuTOMSTKME U MarHATOKECTKUE MaTEPUAJIbI.

19.MarnuTHble  CBOMCTBa  ’Kejie3a M JKEJIEe30KOOAlIbTOBBIX  CIUIABOB.
[lepcneKTHBBI TOBBILICHHS KAYECTBA.

20. MarHuTHBIE M DJEKTPUYECKHE CBOMCTBA DJICKTPOTEXHUYECKOW CTaIH.
Kenezo-kpemuucras cranb. Ilnactuueckas aepopmanms. Tepmuueckas
o0paboTka.

21.®Ousnyeckue CBOWCTBA MarHUTOMATKUX (epputoB.  Kpucrammmdeckas
CTpyKTypa. MarHutHble U DJJEKTPUUYECKHUE CBOMCTBA. TepMmuyeckas
o0paboTka geputoB. TOHKHE MAarHUTHBIC IJICHKHU.

22 .MarHuTHble Marepuaibl C OCOObIMU MapaMeTpaMu. XUMHUYECKHUH COCTaB,
KpUCTAJUIMYECKasl CTPYKTypa, MarHUTHBIE M DJIEKTPUYECKHE CBOMCTBA
BBICOKOYACTOTHBIX (PePPHUTOB.

23.Du3NYecKue CBOWCTBA MarHUTOAMAICKTPUKOB. Croco0 mMoOTydeHus.
MarauTHsle CBOMCTBA B IOCTOSIHHBIX U IEPEMEHHBIX MOJISX.

24 . ®u3nyecKue yClIOBUSI BBICOKOKOIUTHUBHOTO COCTOSIHUSA. MarHUTOTBEpble
MeTaJUIMYecKue cIuiaBbl. Kpucramimueckas CTPYKTypa, MarHUTHBIE U
AJIEKTPUYECKUE CBOMCTBA.

25.MarnuTtoTBepable  QeppuThl. XHUMHYECKHH COCTaB, KpHUCTAIMYECKas
CTpYKTypa. MarauTtHele u DJJeKkTpuueckue cBoiictBa. CrocoObl HX
MOJIy4EeHUSI.
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26.CTpyKTypa MarHUTHBIX MaTEPUAJIOB C TIOBBIINIEHHON KOAPIUTUBHON CHUJION U
OONBIION  TMJIOTHOCTBIO  3amucH  WHGOpPMAIMUM TpU  NEpeMElICHUH
HaMarHMYMBAIOIIETO TMOJIA.

Hpomeafcymouuaﬂ ammecmauun

Bonpocsl k 1uddgepeHUMPOBAHHOMY 3a4€Ty

1. DnextponHo-negopmarmonnas nonspusanus. Gopmyna Jlopenu-Jlopenna

u Kiayzuyca-Moccotu. Monsipuas pedpaxiuus.

[Tonapu3zanust nonHoro cmenieHus. @opmyia bopha.

3. TemmepaTypHas 3aBHCHUMOCTH TOJSIPU3YEMOCTH TOJISIPHBIX JHUAJIECKTPUKOB.
®opmyia JlanxeBena-/lebas.

4. VoHHo-penakcalluoHHAas MOJISIPU3ALIUSL. MurpanoHHas WOHHAas
MOJISIPU3ALIUSL.

5. MUKpPOCTpPYKTYypa JUAIEKTPUUECKOU MOCTOSHHOM B MOJIE CBETOBOM BOJIHHI.
Pesonancubie addextrl. . HopmansHas v anomanbHasi AUCTIEPCUS CBETA.

6. [lepexomubie mpolecChl MPU BKIOYCHUH W BBIKIIOYEHUH TOCTOSHHOTO
OJISL.

7. Tlonspuzanvs B CHHYCOMJIAJHLHOM TOJIAPU3YIONIEM TMoJie. AKTHBHas U
pEaKTUBHAS NOJISIpU3ALIUSL.

8. HudnexTpudeckue TOTEpH B  JAWDJIEKTPUKAX C  PEIIAKCAIMOHHOU
MOJISIPU3ALHUEN U CKBO3HOM MTPOBOJIUMOCTEIO.

9. TaHreHc yrma IUAJACKTPUYECKUX MOTEpb. KOMIUIEKCHAs IUAICKTpUYCCKas
npoHunaeMocts. JInarpamma Koyna-Koyia.

10.YactoTHas U TeMmepaTypHas 3aBUCUMOCTh JUAJICKTPHUECKUX TMapaMeTpOB.
CootHomienus [ebasi.

11.TlonmukpucTamIuyecKkue AUAIEKTpUKU. Pons OapbepoB B  ompeneacHUN
JTURJIEKTPUUECKUX XapakTepucTuK. [lapainenbHble W TMOCIEA0BATEIbHbIE
CXEMBbI 3aMEILICHHUS.

12.CxeMbl 3aMelleHUsT MHOTOCIIOMHBIX JIUAJICKTPUKOB. Mojenb 3epeH u
npocioek. O6o0meHHas 0apbepHass MOJACHb. PenakcalinoHHbIE SBICHUS Ha
OapbepHBIX CIOSIX.

13.CtpykTypa monuMepoB. MexaHMYEeCKHEe U DJIEKTPUUYECKHE CBOWCTBA
JURJIEKTPUUECKHUX TIIaCTMAcCC.

14.BoicokoTemneparypubsie  gapdopsl. BpicokouacTOTHasi M30JISLUMOHHAS
KepaMHKa

N
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15.deHOMEHOMOTUYECKHA TTOAX0A K OOBSICHEHHUIO JJIEKTPETHOro 3¢ dexTa.
OOpazoBanue rereposapsiaa i roMo3apsija.

16.Tepmonenonspuzarusi. CrnocoObl TMOMydeHUs dIeKTpeToB llpuMenenune
DIIEKTPETOB B TEXHUKE.

17.11be309nekTpudeckuit  3dpdexr. Tenzopsl mnonspuzanuu. [lomyyenue
MaTpPHUIIBI TbE30MOIYJICH KPHUCTAJIIOB.

18.KBapu kak mbe30a1ekTpuKk. CrocoObl ero monyudeHus. l[IpumeHeHue
MTbE302JICKTPUKOB B PAIHOIIEKTPOHHUKE.

19.JloMeHHAs CTPYKTYpa U TUCTEPE3UCHBIC SIBJICHHUS CETHETOAICKTPHKOB.

20. TepMOTMHAMHYECKUI TOAX0J K OOBSCHEHHWIO CETHETOSIEKTPUUECKOTO
coctosiHUA. JIlnHAMUYecKast TEOPHS CETHETOAICKTPHKOB.

21. AHTHUCETHETODIEKTPHUKH. OcHOBHBIE busznueckue CBONCTBA
CETHETODJIEKTPUKOB.
22 . OneKTPOCTPUKITUS U €303 ekt B CErHETOAJIEKTPUKAX.

DnexTpoonTudeckuii 3P PexT.

23.CnocoObl  TOJIYYEHHUSI ~ CETHETOANIEKTPUKOB. TutaHatr Oapus  Kak
CETHETO3JIEKTPUK. [I[puMeHeHe CETHETOANEKTPUKOB.

24 MeTtoapl U3MEPEHUSI TUIICKTPUUECKUX TapaMETPOB.

25.Toueunbie nedekTsl. Pacuer koHmeHTpanuu aedpexkroB no dpenkeno u
[ITorTke.

26.0mpeneneHne TMOABMXKHOCTH  HOCHUTENEW 3apsga B JUDJIEKTPUKaX.
MukpocTpyKkTypa yaeJIbHOM HOHHOW JIEKTPOITPOBOAHOCTH IUIIEKTPUKOB.

27.0nenka oOpa3oBaHus ne(eKTOB. 3aKOH CIy4alHBIX ONyXKTaHUN u
nuddys3ust B kpuctaiax. 3akonsl Guka. YpaBuenue HepHcra-OitHinTeliHa.

28.CynepuoHHasi MpPOBOAMMOCTh KpuctamwioB. CTpoeHHE U  CBOICTBa
MPOBOJTHUKOB BTOPOT'O poja.

29.I1poToHHBIE TPOBOJHUKH. MexaHu3mMbl MPOTOHHOTO TpPaHCIOpTa B
KpHUCTaJlIax.

30.30HHas CTPYKTypa MHOJYIPOBOJHUKOBBIX MaTepuaioB. PaBHoBecHas
KOHIIEHTpAIUSI AJIEKTPOHOB U JBIPOK B MOJIYIPOBOJHUKAX, COJEPIKALIUX
JIOHOPBI U akenTopsl. [lodydeHus moaynpoBOAHUKOBBIX MaTEPHAIIOB.

31.30oHHas CTPyKTypa KpEeMHHsI U TepMaHHs. DIEKTPOOU3NYECKHUE CBOMCTBA
coenuHeHuii Tuna A;Bs Ha OCHOBE MHIMS, TaTAIMHUS, ATFOMUHUS, CYPbMBI,
apcenupa, ¢pocdopa.

32.XanbKOreHU b, CeJICHUIbI, TeJUTYpUIbl CBUHIIA, Meau, cepeOpa. CroxKHbIe
COEJIMHEHHS.
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33.Y3KOmoJIOCHBIE MTOJTYITPOBOTHUKOBBIE MaTepHUabl. OxcunHbie
MOJIYIIPOBOJIHUKH, CITIOCOOBI UX MOJIYYESHUSI.

34.Deppomarnetu3M, aHTudeppoMarHeTusMm, ¢deppumarHeTusM. Kpubbie
HaMarHMYWBaHUA.

35.MarHuTHBIM ~ THUCTEpe3uC.  XapaKTEPUCTUKH  TEXHUYECKOW  KpPUBOU
HaMarHnuuBaHus. OnpenesieHne KOHCTaHT MATHUTHOW aHU30TPOIUH.

36.2Keneso, KEJIe30K00aIbTOBBIE CILJIABBHI. XHUMUYECKHI COCTaB.
Kpucrammmueckas cTpykTypa. MarHuTHbIE W DJIEKTPUYECKHE CBOMCTBA.
[lepcrieKTHBBI MOBBIIIIEHUS KAYECTBA.

37.0nexTporexanueckue crtamu. JKemezo-kpemHucras cTaib. OCHOBHOM
XUMUYECKUN COCTaB CIUIABOB U COCTAB 10 PUMECSM.

38.Kpucrammmieckass CTpYKTypa AJIEKTpOTeXHUYecKo ctamm. [lmactudeckas
nepopmanus. Tepmuueckas oOpaboTka. MarHuTHbIE W 3JICKTPUUYECKHUE
CBONCTBA.

39.Marnutomsirkue  ¢epputbl. XuUMHUYECKHl cocTaB. Kpucrammmueckas
cTpykTypa. CaMoOnpou3BOJIbHasi HAMarHWYE€HHOCTb. MarHuTHble U
AJIEKTPUYECKUE CBOMCTBA.

40.MarHuTHbIE MaTepUaIbl C IPSIMOYTOJILHOM TMETJeH rucTepe3uca u O0JIbIION
CKOPOCTBIO TiepeMarHuuvBaHus. Tepmuueckas o00paboTka (eppuToB.
ToHKHE MarHUTHBIE TUICHKH.

41.XuMHUYECKUI COCTaB, KPUCTAUIMYECKAasl CTPYKTypa, MAarHUTHBIE U
AIEKTPUUECKUE CBOMCTBA BHICOKOYACTOTHBIX (DEPPUTOB.

42.CtpykTypa MarHuTOAMdICKTpUkoB. Crnoco® momydeHus. MarHuTHbIe
CBOMCTBA B MTOCTOSTHHBIX U IEPEMEHHBIX MOJISX.

43.Du3ndeckre yCaoBUS BBICOKOKOSIIMTUBHOTO COCTOSHUS. MarHUTOTBEpAbIC
MeTajuIMueckre cruiaBbl. Kpucramidueckas CTPYKTypa, MarHUTHbBIE U
AJIEKTPUYECKUE CBOMCTBA.

44 MaruutoTBepable  (GeppuTbl. XUMHUYECKHH COCTaB, KpHUCTALTHYECKas
cTpykrypa. CrnocoObl WX TMONXy4deHUs. MAarHUTHBIE U DJIEKTPUYECKHE
CBONCTBA.

45.CTpyKTypa MarHUTHBIX MaT€pUaIoOB C MOBBIIEHHON KOSPUUTUBHOMN CUIION U
OONBINONM  TMJIOTHOCTBIO  3amucH  WHOOpPMAIMU TIPU  MEpPEeMEIICHUH
HaMarHMYHUBAIOIIETO MOJIS.
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OneHouyHble cpencTBa Ui WHBANWAOB W JHMI C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMU  3JIOPOBbSl  BBIOMPAIOTCS € YYE€TOM HUX HWHIUBUIYaAJIbHBIX
MCUX0(U3NIECKUX 0COOCHHOCTEH.

[Ipy HeoOXOAMMOCTM HMHBAIMJIAM U  JIMIAaM C  OrPAaHUYEHHBIMHU
BO3MOXKHOCTSIMU ~ 3JIOPOBBSl  MIPENOCTABIIACTCA  JIOMOJHUTEIBHOE BpeMs UL
IOJIFOTOBKU OTBETA HA HK3aMEHE/3aueTe.

[Ipy mnpoBeaeHMHM MpOLEAYpPhl OLEHUBAHUS  pPE3YJIbTATOB  OOYUYECHHUS
WHBAJIMIOB W  JHUI C  OTPAaHWYEHHBIMA  BO3MOXXHOCTSIMH  37I0POBBS
PeTyCMAaTPUBACTCSl HCIONH30BAaHNE TEXHUUECKUX CPEACTB, HEOOXOIMMBIX MM B
CBS3M C WX HWHIUBUAYATbHBIMH OCOOCHHOCTSIMH. OTH CpEICTBa MOTYT OBIThH
npefoctaBiaeHbl Yenl'V uimm MoOryT UCHOIB30BaThCS COOCTBEHHBIE TEXHUUYECKHUE
CpelcTBa.

[Ipouenypa oLeHHBaHUS PE3YJIbTATOB OOYYEHHS] MHBAJIWAOB M JIMI[ C
OTPaHUYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBbSl 10 AMCUUIIIMHE TMPETyCMaTpPUBACT
npenocraBieHue uHopmanuu B ¢Gopmax, aJanTUPOBAHHBIX K OTPAHMYCHUSM X
3JI0POBBS U BOCTIPUATHS HHPOPMAIIIH:

JUist UL ¢ HApYIIEHUSIMU 3PEHUS:

— B TIeYaTHOU (hopMe YBEIIMUEHHBIM MIpUQTOM,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

— B hopme ayauoddaiina,

— B eyaTHou (hopme Ha si3bike bpaiins.

JIns nun ¢ HapyIIEHUSIMU CITyXa:

— B IeyatHou opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JUist un ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTATEIBLHOTO anmnapara:

— B IeyatHou opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B hopme ayauodaiina.

6.3. Kpurepuu oueHuBaHus pe3yjbTaTOB 00y4eHHUsI
OneHnBaHue pe3ysibTaToB 00yUEHUS MPOBOIUTCS MO MATHOAIILHON HIKaJIE:

«Otranuyno» (5 OamnoB)-IlosHO packpwITO cojep’kaHWe MaTepuana OuseTa:
WCYEPITBIBAIONIME W AapTryMEHTHPOBAaHHBIE OTBETHI HAa  BOMNPOCHI B Owuiere.
Marepuan W3JI0)KEH rPaMOTHO, B OIPENICIICHHOU JIOTUYECKOU
MOCJEI0OBAaTeIbHOCTH, HE TpeOyeT JOMOJHUTEIbHBIX MOSICHEHU, TOYHO
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UCITIOJIB3YETCS TEPMUHOJIOTHS. [[eMOHCTpUPYIOTCA DIIYyOOKHE 3HAHUS JHCLUUILIAH
cenManbHOCTH. JlaHbl OOOCHOBAaHHBIE OTBETHI Ha JIONOJIHHUTEIBHBIE BOIPOCHI
IIpEIoIaBaTeIs.

«Xopomo»(4 6am1a)-OTBETh Ha NOCTaBICHHBIC BOMPOCHI B OWJIETE M3JIararoTcs
CUCTEMATU3UPOBAHO U  IOCJEIOBATEIBHO. JleMOHCTpUpYyeTCST ~ YMEHHE
aHaJM3UPOBATh MaTepHual, OJJHAKO HE BCE BBIBOABI HOCAT apryMEHTHUPOBAHHBINA U
JIOKa3aTeIbHBIM XapakTep, B H3JIOKEHUU OMYIIEHbI HEOOJbIINE HETOYHOCTH,
HEHCKAKAIOIIME COJAEpKaHWE OTBeTa. Marepuan u3Jaraercsi YBEPEHHO, B
OCHOBHOM TIPaBWJIBHO JIaHbl BC€ ompeAeneHuss W mnoHatus. [lpu oTBere Ha
JIOTIOJIHUTEJIbHBIE BOIPOCHI MPENOoAaBaTesl MOJHbIE OTBETHI JaHbl TOJBKO MPHU
MOMOIIM HABOJSIIIMX BOIIPOCOB.

«YaoBjeTBopuTeabH0» (3 0aana)-HenonHo uim HENoCIeA0BaTEIbHO PACKPHITO
COJIEp’)KaHME MaTrepualia, HO TOKa3zaHO ofIliee IMOHMMaHue Bompoca. KMmenuch
3aTpyAHEHUs] WK JOIMYIIEHbI OMIMOKU B OMPEACIICHUH MOHSTHUH, UCTOIb30BaHUU
TEPMUHOJIOTUU, HUCIPaBICHHBIE TTOCIE HABOMASIIMX BOMPOCOB. JIeMOHCTPUPYIOTCS
MOBEPXHOCTHBIE 3HAHUS JUCHUIUIMH CHEUUAIBHOCTH; UMEIOTCS 3aTpPyAHEHUS C
BbIBOAaMu. [Ipu oTBeTe Ha MOMOITHUTEIBHBIE BOMPOCHI MPENoJaBaresisi OTBETHI
JTAFOTCS TOJILKO TIPU TTOMOIIM HABOJSAIIUX BOIIPOCOB.

«HeyaoBJ1eTBOPUTEIBLHO» (1-2 0asta)-Marepuan M3J1araeTcs
HEIOCJIE0BaTeNIbHO, COMBUMBO, HE MPE/ICTABISIET ONPEACIEHHOW CHUCTEMbl 3HAHUI
[0 JMCUUIUIMHE, HE PACKpPHITO €ro OCHOBHOE cojepkaHue. JlomyiieHsl rpyOble
OIIMOKM B OIpENelIeHUSIX U  MOHATHUSAX, NPHU HCHOIb30BAHUM TEPMHUHOJIOTHH,
KOTOpPBIE HE MCIPABIIEHBI MTOCIE HABOIALIMX BOIPOCOB. [IeMOHCTpUpPYET HE 3HAHME
M HENOHMMAaHHWE CYLIECTBAa SK3aMEHAlMOHHBIX BompocoB. He naHbl OoTBETHI Ha
JOTOJHUTENBHBIEC WM HABOJSALIME BOMPOCHI NPENOAaBaTelIs.

[Ipyu mpoBeneHWM TIPOLEAYPHl  OIICHWUBAHUSA  PE3yJbTATOB  OOY4YCHUS
WHBAJIMJOB ¥ JIMI[ C OTPAaHUYCHHBIMA BO3MOKHOCTSIMHU 3JIOPOBBSI MO JUCITUTIIMHE
(Momymr0)  oOecreuuBaeTCs  BBIMOJHEHHE  CIACAYIOIIUX  JOMOJHUTEIbHBIX
TpeOOBAHMI B 3aBUCUMOCTH OT HHIUBHIYATBHBIX OCOOCHHOCTEH 00yUYarOInuXCs:

a) MHCTPYKIMS 1O TOPAJIKY TMPOBEACHUS TMNPOLEAYPhl OLIEHUBAHUS
NpeNoCTaBsieTCs B JOCTynmHOM QopMe (YyCTHO, B NHCbMEHHOH ¢dopme, B
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NUCbMEHHOM (opme Ha A3blke bpaiinsd, yCTHO C MCHOJb30BaHUEM YCIIYT
CYpONEPEBOIUUKA);

0) nmoctymHas (opma MpeAoCTaBlieHUs 3aJaHUN OLEHOYHBIX CPEACTB (B
neyaTHou ¢opme, B evaTtHoil popme yBeTudeHHbIM MIpU(TOM, B TieyaTHOU opme
mpudtom bpaiins, B dhopme 37IEKTPOHHOTO JTOKYMEHTA, 3aJaHus 3a4UTHIBAIOTCS
ACCUCTEHTOM, 3a/IaHUsI PEIOCTABIISIIOTCS C UCIIOJIb30BAaHUEM CYPJIOTIEPEBO/IA);

B) JocTynHas (popma mperocTaBlIeHUs OTBETOB Ha 3aJaHus (MUCbMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MNHUCBMEHHO Ha s3blke bpaiins, c
UCIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu HeoOXoAMMOCTH 17151 00YYAIOIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbslI M MHBAJIWAOB IMpOLEAypa OLEHUBAHUS pPE3yJbTaTOB OOy4YEHHUS IO
JUCUUIUIMHE (MOYJII0) MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

7. YueOHO-MeTOANYeCKOe o0ecneyeHre JUCHUIINHbI

CamocrosiTeibHasi padoTa acnupaHTOB MPOBOAMUTCS B (QopMe H3yUEHHs
OTHEJIbHBIX TEOPETUYECKUX BONPOCOB MO TMpEeAJiaraéMoll  JuTepaTrype |
CaMOCTOATENLHOTO PEIICHUS 3a/1a4 C JAIbHEUIIIUM UX pa300poM MiIH 00CYKICHUEM
Ha ayJUTOPHBIX 3aHATUSX. BO BpeMs caMOCTOATENHHOM MOATOTOBKU 00yUYaroImuecs
oOecrieueHbl JOCTYIIOM K 0a3aM JaHHBIX U OMOIMOTEYHBIM (OHIAM U JTOCTYIIOM K
cetu MHTEpHET.
CamocrosiTenbHas paboTa ClIOCOOCTBYET:

—  yIIyOJICHUIO M PACHIMPEHUIO 3HAHUI;

—  (opMUPOBAHUIO UHTEpeca K CaMOCTOSITEIILHOM Hay4YHO-
HCCIIEI0BATENIbCKOM A€ TEIbHOCTH;

—  OBJIAJICHUIO MPUEMaMU Mpoliecca MO3HAHUS U Pa3BUTHIO MO3HABATEIIbHBIX
CHOCOOHOCTEH.

CamocrosiTenpHas padoTa aCMUPAHTOB UMEET OCHOBHYIO II€JIb — 00€CIIEUNTh

Ka4C€CTBO IMIOATOTOBKH BBIITYCKACMBIX CIICIIUAJIUCTOB.

Y4eOH0-MeTOoAUYeCKHE MATEPHAJIBI VISl CAMOCTOSITEIbHOM PadoThl
00y4aKIIMXCS:

CamocrosiTenbHasi paboTa acnupaHTa SBISETCA IOKa3aTeleM Hay4yHOI'o
NOTEHIMaNIa, YMEHUsI pabOThl C JIMNTEPATYPHbIMU HUCTOYHUKAMH U HOPMATHUBHBIMU
aKTaMM, MaTepuajlaMyd MPAKTUKUA, CIOCOOHOCTH aCHUpPAHTA K CaMOCTOATEIHLHOMY
aHanu3y MNpoOJIeMHbIX BOMPOCOB. OHA COCTOUT B M3YYEHHM YYEOHOW M HAyYHOU
JUTEPaATYphl, B BBINOIHEHUH 3aJaHUI 111 CAMOCTOSTEIbHONW PaOOTHI.
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Acnupantel  O4HOM  (GopMbl OOy4deHHs UM3y4yaloT U  HapabaThIBAIOT
TEOPETUUECKUI U MPAKTUUECKUI MaTepHrall o 0oJblIei yacTu camocroarenabHo. Ha
Kadeape XUMHUU TBEPJAOrO Tejda M HAHOIPOLECCOB B CIHMCKE PEKOMEHIOBAHHOM
JUTEpaTypbl MpeIoKeH 00beM y4eOHOM M HaydHOM JIMTEpaTyphl, CIEJ0BATEIbHO,
aCUpaHTy HEOOXOAMMO Kak MO)XXHO dyamie oOpamiarbesi K (OHAAM Hay4YHbBIX
OMOIMOTEK, a TaKKe M K NEPUOAUYECKOW JIUTEepaTrype, CIECIUTh 3a HOBEJUIAMHU B
oOnacTu pa3BUTHS SKOHOMUKH. [Ipu HM3yyeHMHM HaydyHOW, Y4EOHOW JHUTEpaTyphbl
HEO0OXOIUMO COIOCTABUThH COAEPKaHWE UMEIOLIEHCS B HAJIWYUHU JIMTEPAaTyphl C
IPOrpaMMON KaHJHUJIATCKOIO 3K3aMEHa II0 CIEHUAIBHOCTH. B ciydae oTcyTCTBHS
TOTO WM HMHOTO HMCTOYHUKA JIUTEPATypbl, HEOOXOAMUMO OOpaTuThCsi K (QoHIam
Poccuiickoit rocymapctBeHHod Oubmmoreku (r. MockBa).  AcnHMpaHT JOJIKEH
MPOBECTH TIIATEJILHYIO MOJATOTOBUTENIbHYIO PabOTy C HAy4yHOW JIMUTEpaTypor IO
CBOEH CNENMAIbHOCTH, OCBOUTh TEOPETHUECKHUE, OOIINE U YaCTHOHAYYHBIE METOJIbI
MOKCKA.

Y4yeOHo-MeTOIUUeCKe  MaTrepualibl  JUIsl  CaMOCTOSITENIbHOW — paboThl
OoOy4Jaroluxcsl M3 4YKClia UHBAJIUIOB W JIUI[ C OTPAHUYCHHBIMU BO3MOXKHOCTIMH
3I0POBBSI MPEIOCTABIAIOTCA B (GopmMax, aJalTHUPOBAHHBIX K OTPAHUYCHUSIM HX
3I0POBBS U BOCTIPHUATHS HHPOPMAIIHH:

Jljis U1 ¢ HapyIICHUSIMH 3PEHUS:

— B IIEYATHOU (popMe yBEIMUYEHHBIM HIPUPTOM,
— B (hopMe 3JIEKTPOHHOIO JJOKYMEHTA,

— B (hopme aynuodaiina,

— B mieyatHo# opMe Ha si3biIke bpaiins.

Jtst vt ¢ HApyIICHUSIMU CITyXa:

— B TIe4aTHoO# dopme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JI1st vtr ¢ HapyIIIEHUSIMUA OTIOPHO-/IBUTATEIHHOTO arapara:
— B reuatHo# dopme,

— B (hopMe 3JIEKTPOHHOIO JJOKYMEHTA,

— B (hopMme aynunodaiina.
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OcHoBHast iMTEepaTypa
(* muTeparypa, uMmeromiascs B ouonuoreke Yenl'VY umum 251eKTpoHHON OMOIMOTEUHON
cucreme; ** nureparypa, UMEIOIIAsCsA B 3JICKTPOHHOM OMOIMOTEUYHON CHCTEME)

1. *bypmuctpoB B.A. ®yHKIIMOHANIBHBIE MaTepuanbl. Judnektpuku. N3-
Bo. Yenl'V,2014r., 198c.

2. *EnuceeBA.A, Jlykammu A.B. /mon pemaknueit FO.J[.TperpsikoBa/.
OyHKIMOHaIbHBIE HAHOMaTepuanbl. M.: ®usmataut, 2010, 456 c.

JlonotHATE IbHAA JTUTEPATypa

1. *Knoteko A.B., IlpecnsxoB M.A., TperbsikoB FO.JI. Xumus tBepaoro tena
M.: Akagemus, 2006, 420 c.

2. *#*Opemkun [1.T. ®usuka moaynpoBOJHUKOB U IUAIEKTPUKOB. M: Bricmias

mkona 1977 r., 260 c.

*Muiud JI.JI. MarautHsle MmaTepuaiibl. M: Boiciias mkona, 1981, 335c.

4. «Yebotun B.H., [lepdunses M.B. DnexkTpoxumusi TBEPABIX DJIEKTPOJIMUTOB.
M: Xumug. 1978 r., 340 c.

5. * IlaBnoB I1.B., XoxynoB A.®. ®uzuka tBepaoro tena. M: Briciias mikosa.
2000r., 447c.

w

DJIeKTPOHHBbIE (DOHIABI U PeCcypChl

CpenacTBOM JIOCTyma K CHCTEME COOCTBEHHBIX JJICKTPOHHBIX PECYpPCOB
SBIIICTCS calT OmOIMoTekn WWW.1iD.CSU.ru. DnexkTpoHHBIM KaTaior oOecreurnBaeT
MOJTHOE M OIEPaTUBHOE IMPEJCTABICHUE O OMONMMOTeYHOM (OHAC, IOBBIIIACT
KauecTBO U 3G(HEKTUBHOCTH MOUCKa MHGOpMAIIHH — OoJiee ,5 MITH. 3aIlHCEeH.

1. Onexmponnviii kamanoe. bubnuoepaguueckue 6azvi OaHHbIX.

Kuuru, anekTpoHHbIE pecypehl, AUCCEPTANU U aBTOpedepaThl.

2. DOnexmponHnasoubauomexa.

N3manus Yenl'Y, YMK; nmuccepranmu, 3amuineHHbie B coBetax Yenl'V,
pe3epBHBIC  KOJUICKIIMH, (OHA PEAKAX KHUT, DJECKTPOHHBIA  CIPABOYHHUK
«udopmuoy, cratuctuyeckue uznanus Poccuu u crpan CHI'.

3. Pegepamusnvie

bazer  nmanmneix MHUWOH PAH, 6a3er  pmanmasix  BUHUWTH, Scopus
(http://www.scopus.com), Science (apxuB).

4. Tloanomexcmosvle

baszwer nannbix nuccepranuii PI'b, APBUKOH, SIGLA, nayunas snekTpoHHas
oubnmoteka http://elibrary.ru, mnoamucka Ha MOJHOTEKCTOBYIO — KOJUIICKIIHIO
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POCCUHCKUX HaydHbIX >XypHasioB (20-205, 48 HaMMeHOBaHUIi), W3ATEIIbCTB:
Taylor&Francis, SagePublications (apxuB HayuHbIX KypHaioB); Springer, Wiley
(http://onlinelibrary.wiley.com).
5.9nexmponno-bubauomeyHbvleCUCMEMBIC B03ZMONCHOCTIBIO

M0JIb30BAHUS JTUIIEH3MOHHBIMU MaTepUaiaMH U3 JIF000# TOUKH, UMEIOIIEH JOCTYH K
cetu UHTEepeHT (perucTpaiusi U3 CETH YHUBEPCHUTETa MEPCOHAIBLHOTO aKKayHTA):
YHuBepcuTeTcKast oubnmoTeka OHJIAIH (www.biblioclub.ru), Jlanb
(www.e.lanbook.com).

HNuTepHeT-pecypcesl

HaumenoBanue JICEKTPOHHO-

Ne ondmoreunoii cucremol (ABC) Anpeccaiira

1 DNeKTpOHHO-OMOIMOTeYHAs CUCTEMa www.biblioclub.ru
«YHHBEpCUTETCKast OMOIMOTEKA OHIIANH

2 bubnorexka OO0 «PYHDb» http://elibrary.ru

3 | deaepanbHOE rocyaapcTBeHHOE Or0mkeTHOE | hitp://www.aselibrary.ru/association/as
yupexaenne «Poccuiickas rocyaapcTBeHHas | sociationll/association1112/associatio

oubmoreka» (PI'BY «PI'by) n111218
4 AJIEKTPOHHAS BEPCHsI HAyYHOH 0a3bl http://www.nature.com/nature/index.ht
nauaeixNature ml.
5 AIIEKTPOHHBIE HAYYHBIE HHPOPMA-IIHOHHBIE http://link.springer.com/.
pecypchl 3apyOeKHOT0 U31aTelbCTBA
Springerc
6 «HAndopmuo» http://www.informio.ru/
7 | Bcepoccuiickuit HHCTUTYT Hay4YHOM u http://www2.viniti.ru

texHnueckoit napopman BAHUTHU

JInneH3noHHoe NporpaMMHoe odecneyeHue 1o JUCHUIInHEe (MOayJa10)
MS Office365
LMS Moodle
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8. MaTepuaJIbHO-TeXHHYECKOe o0ecneyeHue
JUIst IpoBeAEHUS 3aHATUI MO JUCHUIIINHE «DU3NYECKUE CBOMCTBA TBEPIBIX

TE», MPEIyCMOTPEHHONM Y4e€OHBIM IUIAHOM IOJATOTOBKHM aCHHPAaHTOB, HMEETCS
HeoOXoAuMasi MaTepuaibHO-TEXHUYECKass 0a3a, COOTBETCTBYIOUIAs JEHCTBYIOLIUM
CaHUTApHBIM M TPOTHBONOXAPHBIM IpaBUjaM U HoOpMaM, obOecrneynBaronien
IIPOBEJICHUE BCEX BUJOB TEOPETUUYECKOM M MPAKTUYECKON MOATOTOBKH, a TaK¥kKe
3 (heKTUBHOE BBIITOJIHEHUE BBIITYCKHOM KBUIM(PUKAUMOHHOW  palbOThI
(muccepranun):

— JIEKIIMOHHBIE AyIUTOPUH, OCHAIICHHBIE MYJIBTHUMEIUMHBIMU KOMILIEKCAMU
Ha OCHOBE aHTHBAaHAAJIBHON TPUOYHBI;

— CHEUAIN3UPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI C MOAKIIOYEHHBIM K HHUM
nepupepuitHpIM YCTPOMCTBOM U 000PYIOBaHUEM;

— METOAMYECKHUE MaTepHuabl IJis MPOBEICHUS CaMOCTOSATEIbHOU padOThl MO
TUCHUILINHE.

yHI/IBepCI/ITeT pacmnojaract KOMIIBIOTCPHBIMH KJIaCCaMU, O6’be):[I/IH€HHBIMI/I B
JIOKAJIbHYTO CCTh, BbIXOAOM B I/IHTepHeT, OCHAILICHHBIMHU COBPEMCHHBIMHU
BBICOKOITPOU3BOANUTCIIbHBIMU ~ KOMIIBOTCpPAMM. HOI[)ICp)KI/IBaeTCSI CO6CTB€HHBIf/'I
caiT: http://csu.ru.

JUist mosiydeHHsl BbICHIETO OOpa30BaHMs IO MporpaMMaM AacHUPAHTYPbI
WHBUIMJIAMM W JIALAMU C OrPAaHWYECHHBIMH BO3MOXHOCTSMHM 3JI0POBbS B
YHUBEPCUTETE UMEIOTCS ay/IUTOPUH, OCHALICHHBIE CIEAYIOIUM 000pyI0BaHUEM:

HasBanunekabunera ObopynoBanue

Tudnorexunueckas |TudnorexHuyeckue cpeicTBa: OpaleBCKUN KOMIBIOTEP C TUCIUIEEM U
ayauTopus, KAOMHET [ IpUHTEpOM, TU(dIOKOMIUIEKC «YUuTaromias MamuHa», TeJIeBU3UOHHOE
A-28 MIEPBOIO | yBEIMUMBAIOIIEE YCTPOUCTBO, THU(IOMArHUTONBI KacceTHble (3 mIT.) u
yueOHoro koprmyca |uuppoBbie  aukroponsl (6  mr.). ChoenuanbHOe — HPOTrPaMMHOE
obOecrieueHne: mporpamMma pedeBord HaBuramuu JAWS, peueBbie
CHHTE3aTOpPHI («TOBOPSIIAs MBIIIbY), SKPAHHBIE JIYTIBI.
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Cypnorexuuueckas |Pamnoknacc “Coner-P” (Ha 6 dYenoBek), mporpaMMHUpyeMble CIyXOBBIC
aynuTtopusi, kKabuHeT |anmaparsl (6 IIT.) HWHIUBUAYAIBHOTO IIOJB30BAHHS C yCTPOKWCTBOM

A-27 HIEPBOIO | 331aHUs PeXKMMa pabOThl Ha KOMITBIOTEPE, ayAHMOTEXHUKA.

y4eOHOro Kopiryca

Aynuropust KommbroTepHbIii Ki1acc Ha 2 MecT, HHTepakTHBHas jocka ActiveBoard ¢
aJIalI TUBHBIX CHUCTEMOW  TOJIOCOBAHHS, aKyCTHYECKMH  YCHJIMTEIb M  KOJIOHKH,
UH(GOPMAIIMOHHBIX | MyJbTHMEAUNHBIN MTPOSKTOP, TEACBU30D, BUACOMATHUTODOH, YCTPOHCTBO
TEXHOJIOTHH, BugeokoHpepenticeszn VCONHD3000.

kaOunet A-27
NEepBOTO Y4eOHOTO
Kopmyca

Bce ykazaHHble B HacrodAmed paboyedl mporpamMme  AUCUUIUIMHBI
METOJMYECKOE U TEXHUYECKOE o0ecreueHne y4eOHOro nporecca Juisi UHBAJIUI0B U
JUL] €  OTPAaHMYEHHBIMH  BO3MOXXHOCTSIMH  3[0pPOBbSl  MPEIOCTaBISETCS
PernonaibHbIM yueOHO-HAYYHBIM LIEHTPOM MHKJIFO3UBHOTO 0Opa3zoBanus Yenl'V.

9. MeToanuecKkue yKazaHus JJIs1 00y4al0IMXCsl 0 0CBOCHUIO M CITUTLIHUHbI
(MoayJin)
K coBpemMeHHOMY BBIITYCKHUKY OOIIECTBO MPEABSIBISICT MIUPOKUN MEepeUEHb

TpeOOBaHU, CpPeAN KOTOPHIX 0CO00€ 3HAUYCHHE MMEET HAJIMYMUE Y BBIMYCKHUKOB
HaBBIKOB U YMEHUN CaMOCTOATENIBHO MOJIy4YaTh 3HAHUS U3 PA3JIMUHBIX UCTOUHHKOB
uH(pOpMAaINK, CUCTEMATU3UPOBATh U AHAIU3UPOBATH MOJYYEHHYIO HWH(OpMAIIUIO.
dopMUpOBaHUE TAKOTO YMEHHS MPOUCXOAUT B TEUEHHE BCErO MEPHOJa 00yueHUs
4yepe3 MOATOTOBKY K JaOOpaTOPHBIM, CEMUHAPCKUM, TIPAKTUYECKUM 3aHATUsIM. [1pu
ATOM CaMOCTOsTeNbHAsE paboTa acmupaHTa UIPAET BAXKHYIO POJIb B XOJI€ BCETO
ydeOHoro npoiiecca. I[lpu n3yuyeHun AUCIUIIIMHBI OCHOBHYIO JIOJIKO OTBOJUMOIO Ha
CaMOCTOSITEJIbHYIO PaboOTy BpPEMEHHM 3aHUMaeT paboTa C KOHCIEKTOM JIEKIIUH,
y4eOHUKaMH, YYEOHBIMU MOCOOUSIMH W METOAMYECKUMH YKa3aHUSIMU. A MOTOMY
acupaHTaM HEO0OXOAMMO ONTHMAJIBHO HWCIOJIB30BaTh BpEMs, OTBEICHHOE Ha
CaMOCTOSTEIbHYIO PaboTy.

[lenecooOpa3Ho MOCBAMIATH O TMOJydaca B JICHb H3YYCHUIO KOHCIIEKTa
JIEKIUHA B TOT K€ JICHb IMOCJIE JIEKUMU U 3a JEHb Iepel JEKIuen. TeopeTnuecKuii
MaTepuall u3ydaTh B TEUEHUE HENENU JI0 2 4acoB, a TOTOBUTHCS K MPAKTHYECKOMY
3aHATUIO IO JUCIMIUIMHEE 10 1,5 JacosB.
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JUis Jy4miero W TOJHOTO YCBOGHMSI MaTepuasia y4eOHOW JMCHUTUIMHBI
PEKOMEHIYETCS UCTIOIb30BaTh METOJJUUECKUE YKa3aHUS U MaTEepHUaJIbl 110 yueOHOU
JUCLUIUIMHE, TEKCThI JIEKIMM, a TAaKK€ JJIEKTPOHHBIE PECYPCHI,
cucreme OBC, 10CTyI K KOTOPHIM 00ECTIEYEH B UNTANIBHBIX 3aJ1aX YHUBEPCUTETA.

Teopernyeckuid MaTepuall Kypca CTaHOBUTCA OOJiee MOHATHBIM, €CIId
JOTIOJTHUTENBHO ACIIUPAHTOM HM3YYAIOTCS KHHUTH, YYEOHUKH MO JAHHOW y4eOHOMU
mucuuiuinHe. [lone3Ho ncnonb30BaTh HECKONBKO YUEOHHMKOB, PEKOMEHIOBAHHBIX

npernogaBaTciICM.
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