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1. HEJM U 3AJAYM JUCHUANJINHBI

1.1. e AUCHUIUIMHBI: U3YYEHUE OCHOB CTPOCHHSI MAaTEPHAIOB 3JIEKTPOH-
HOW TEXHHUKHU, OPMUPOBAHUE Y CTYACHTOB MPEICTaBICHUNA O (GU3UUECKUX 3aKOHO-
MEPHOCTSIX, ONPEAEIHIONIMX CBOMCTBA U NOBEJACHUE MATEPUAIIOB BO B3aUMOCBS3HU C
KOHKPETHBIMU IIPUMEHEHUSIMU B MIPUOOpPaAX U yCTPOMCTBAX MUKPO- U HAHOBJIEKTPO-
HUKH.

1.2. 3agaum ocBOeHHUS TUCIUIIJINHBI.

— copMUpOBaTh MpeACTaBICHUS 00 OOMIMX (PU3HUECKUX 3aKOHOMEPHOCTSX,
OTIPEEIISIIONIMX CBOMCTBA MaTEPUAJIOB SJIEKTPOHHON TEXHUKH;

— YCTaHOBUTH B3aUMOCBSI3b MEX]y COCTaBOM, CTPYKTYpOH, CBOWCTBaAaMHU H
YCJIOBUSIMU CUHTE3a MOJIYITPOBOTHUKOBBIX MaTEpUAJIOB,;

— AMETh TIPEICTABICHUS] 00 OCHOBHBIX (DH3UKO-XUMHUYCCKUX, DJICKTPUUSCKUX,
MarHUTHBIX ¥ ONITUYECKUX CBOMCTBAX MaTEPHAIIOB AJIEKTPOHHON TEXHUKH;

— chopMUpOBaTh Y CTyJIeHTa OOIIYyI0 KapTUHY CYIIECTBYIOIIUX MaTepHaJIOB
AJIEKTPOHHON TEXHUKH, KIACCH(PHUIIUPOBATH MO BHIAM METAJUIbI, TOTyIPOBOIHUKH,
TUDJICKTPUKH, MAaTHUTHBIC MaTEPHAIIHI;

— O3HAKOMUTH C TCHICHIMSIMHU Pa3BUTHSI M1 OCHOBHBIMH HaIPaBIICHUSIMH TIOJTY-
MIPOBOJTHUKOBOTO MAaTEPHAJIOBEJCHUS B CBSA3HM C COBPEMEHHBIMU TPEOOBAHHMSIMHU
MUKPO- ¥ HAHORJIEKTPOHUKHU;

— chOpMHPOBATh HABBIKH YKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUN CBOICTB MaTe-
pHAJIOB JIEKTPOHHOM TEXHUKH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Hucrummaa b1.0.19 «Marepuanbl 3JIEKTPOHHON TEXHUKH» OTHOCHTCS K
JTUCHUIUIMHAM 00s13aTeNibHOM yacTu 0joka b1 yueGHoro miaHa.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHHUS
MO IV CIUTIINHE

[Ipouecc wu3yuyeHHss AUCHUIUIMHBL «MaTepuanbl 3IEKTPOHHOM TEXHUKU
HarpaBJIeH Ha (OPMHUPOBAHUE CIACAYIOITUX KOMITCTCHITUH:

OIIK-1: crtocobeH NCIoIb30BaTh MOJIOKEHHS, 3aKOHEI 1 METOAbI €CTECTBECHHBIX
HayK ¥ MaTeMaTUKHU IS PEIICHUs 33]1a4 MHKEHEPHOH 1eITeIbHOCTH;

OIIK-2: crioco0eH caMOCTOSITEIBHO MPOBOJUThH AKCIIEPUMEHTATBLHBIE HCCIIEN0-
BaHUs U UCMOJIb30BaTh OCHOBHBIC MTPUEMBbI 00PaOOTKU W TPECTABICHUS TTOJTyICHHBIX
JIAHHBIX.

Komme- Pe3yabTarhl 00y4eHHsl, XapaKTePHU3YIOLIHe

TEHIUA c¢opMHUPOBAHHOCTH KOMIIETCHIIUH

OIIK-1 | 3HaTh OCHOBHBIE BUbl KPUCTAJUIMUECKUX PEIIETOK; MPOBOAHUKH, TTO-
JYOPOBOJHHMKHU U JTUDJIEKTPUKH;

yMeThb PaccUUTHIBaTh (ha30BbI€ JMArpaMMbl; MPOBOAUTH HCCIIEAOBAHMS
Ha KpUCTaJUIaX U IUNIACTHUHAX NOJYIPOBOJHUKOB (KPEMHHI U FEpMaHuil);




BJIa/IeTh HAaBBIKAMU aHAJIHM3a TBEPAOTEIBHBIX CTPYKTYpP; OCHOBaMH pa-
OOTHI Ha PA3JIMYHBIX BUJIaX MUKPOCKOIIOB.

3HATH MIPUHITUIIBI IIOCTPOCHUS CIIOKHBIX (Pa30BBIX THATPAMM; METOIBI
aHaJIM3a YKCIIEPUMEHTATbHBIX JTaHHBIX;

yMeTb CTPOUTh U PACCUUTHIBATH KPUCTAIMYECKHE PEIICTKH pas3inud-
HBIX BEIIECTB; MCCIEAO0BATh MOBEPXHOCTh TUIACTUHBI HA HAJIUYHE JC-
(heKTOB;

BJIaJIeTh HaBBIKAMH aHAN3a KPUCTATMYCCKUX CTPYKTYP TBEPABIX TEIl;
TEXHOJIOTHEH CO3JaHMsI IUTH(OB.

OIIK-2

4. OFBEM JUCHUIIJIMHBI (MOAYJIA)

O6Hlafl TPYOJOCMKOCTb IHUCHUIIIINHBI ((MaTepI/IaJ'II)I BHGKTpOHHOﬁ TCXHUKN
COCTAaBIIICT 5 3aUeTHBIX CAMHUII.
PacnpeﬂeneHHe TPYAOCMKOCTH TUCHHUILIIMHBI 110 BUAaM 3aHATUM

Ounas popma 00yueHust

Bun yueOHO# paboThI Bcero Cemectpsl
9JacoB 3
AyauTopHbIEe 3aHATHS (BCErO) 96 96
B Tom uncre:
Jlexiuu 48 48
JlabopaTopusbie pabopsl (JIP) 48 48
CamocrosiTesibHas paboTa 48 48
KonTtposab 36 36
Bua npoMeKyTOYHOM aTTecTaluu - SK3aMEH + +
OO6mrast Tpy10€MKOCTh gac 180 180
3a4. e]I. 5 5
3aouynas ¢popma 00yueHust
Bug yueOGHoit paboThl Bcero CemecTtpsbl
4acoB 5
AyaAuTOpHBIE 3aHATHS (BCEro) 16 16
B Tom uucie:
Jlexkmuu 8 8
Jlabopatopusie padopsl (JIP) 8 8
CamocrosiTesibHas paboTa 155 155
Kontpoib 9 9
By mpoMexyTOYHOM aTTECTAMU - SK3AMEH + +
OO0m1as Tpy10€MKOCTh yac 180 180
3a4. €11. 5 5




5. COAEPKAHME JJUCHUTIIUHBI (MOYJIST)

5.1 Conep:xanue pa3aesioB JTUCHHMILIMHBI U pacnpeaejeHue TPYA0eMKOCTH
o BUIaM 3aHATHI

ouyHasi popma oOyueHust

Ne Jlek| JIa6. | CPC | Beero
HaumenoBanme TeMbl Conepxanue pazzena ’
/1 paod. yac
1 | OcuoBusble cBenienusa 0 | OcHoBHbIE cBefieHUs 0 MOT: MpoBOAHUKOBEIE, IOIYIPOBOIHUKOBBIC
MaTepHuajax dJIeKTPOH- | ¥ AMAJIEKTPUYECKHEe MaTepHaibl. ['oMeonospHas (KOBaJICHTHAs)
HOM TeXHUKH. Buasl cBA3b. ['eTepononspHas (MOHHAsA) cBA3b. MeTauinueckast cBsizb. Mo-
XUMUYECKON CBSI3H. nexkynspHas (Ban-nep-Baanbca) cBa3b. Kpuctamisl. Mono- u momnu- 4 4 6 14
OcobeHHoCTH cTpoeHHs | Kpuctamisl. MHaekcs Muniepa mnockoctu. MHaekcsl Muepa
TBepabIX Tel. CTpyk- HanpasiieHUH. YnCllo SKBUBAJIEHTHBIX IJIOCKOCTEN. PaccTosiHue Mexny]|
TypHEIE IeeKTHI pe- IUTOCKOCTSMH. JleeKTsI CTpYKTYpHL. IMHaMIYecKUe ¥ CTaTHIEeCKHe
AIBHBIX KPHCTAJIIOB. Je(eKTEl. ATOMHEIE, IPOTSDKeHHBIE Ae(eKThl. JInciiokanmn.
2 | Homumopdusm. Ctek- | AmnorpomnHsle MoaupUKaa. AMOpQHas CTPYKTypa BEIIeCTBa.
noobOpa3Hele ¥ amopd- | BmmkHuIA mopsiok kpuctaiummdeckoi pemerkd. Ctexino. 30HHas Teo-
HBIE BeUlecTBa. JieMeH-| pusl. JAuCKpeTHbI sHepreTudeckuil criekTp. OOMEHHOE B3auMoei- 6 4 4 14
ThI 30HHOH T€OpUHU ctBue. [Ipunmun [laymu. BanenTHas 30Ha 1 30Ha IPOBOJAUMOCTH. 3a-
TBEPABIX TEIL. BHCHMOCTbH IIMPHHBI 3aIPENICHHON 30HbI OT TeMnepaTypsl. [Ipumecu u
Je(eKThI CTPYKTYpBl. DHEPrHsl aKTUBAIMN IPUMECH.
3 | dasossle paBHOBecus B | I'ereporenHnas u romoresHas cucreMsl. @asza. Kpucraamueckas pe-
MOJTYTIPOBOAHUKOBBIX, | IIETKa, THI M Iepruoi. AIoTporHsle Moandukanuu. [Tomumopdusm.
JMIIEKTPUIECKHUX U XuMHYeCKUe COeJUHEHHs U TBep/ble pacTBOpbl. PacTBopuTens u pac-
METAJUTMYECKHUX CUCTE- | TBOPUMBII KOMIIOHEHT. HeorpaHuueHHas 1 OrpaHIMYeHHAs pacTBOPH- 4 4 6 14
Max. MOCTB B TBEPABIX PAacTBOpax. PacTBop 3amerneHus, BHEAPECHUS U BBI-
yuTaHuA. MexaHuueckas cMech. DBTekTHKa. [lepurexTuka. Kommo-
HEHTBI CHCTEMBI.
4 | da3oBble paBHOBecHs. | Xumudeckuid nmoreHnual. [Ipasuino ¢as ['nboca. BapuantHocTs cu-
OcHoBHbIE IIpefcTaBiie- | creMbl. MepHOCTh pocTpaHcTBa. JlnkBuayc. Conuayc. Jluarpamma
HYS, HCTIOJIb3yeMBbIe IIPH| HEOTPaHWYSHHON PacTBOPUMOCTH JKHIKOH B TBepoit paze. durypa- 6 4 4 14
nocTpoeHny (a3oBbIX | THBHas Touka. OnHodasHas u aByxdasHas oonactu. Konona. [Ipasuiio
JMarpaMM ABYXKOMIIO- | perdara. V3oBaneHTHBIE TBEpAbIe pacTBOPHI 3aMerenust. Koadounn-
HEHTHBIX CHCTEM. eHT pacnpejeneHus. 3akoH Berapaa.
5 | Hduarpammsl (a3oBbIx OBTexTHdecKkas IuHUS. KpuBas pacTBOPUMOCTH. DBTEKTHIECKHE ITpe-
paBHOBecCHil C 9BTEKTH- | BpallieHus. IBTeKTHKa. [lepBUYHBIE, BTOPUYHBIC KPUCTAIUIBL. Jl03BTEK- 4 4 4 12
YECKHM M IePUTEKTHYE- | THYECKHE U 3a9BTEKTHUYECKHUE CIUIaBbl. [lepuTekTHyeckoe npespaiie-
CKHM IIPEBpAIlCHUEM. Hue. [lepurexToniHOE NpeBpalleHHe.
6 | Hduarpammsl (a3zoBbIx KonrpysnTHO-1naBsmuecs (croiikue) coeauHeHus. IHKOHIrpy3HTHO-
paBHOBecUN XUMHUYe- IaBsimyecs (HecToiikue) coennHenus. ['omorenHocTs. HopmanbsHble
ckux coenuHeHuit. Oc- | (BBIpOXIEHHBIE) 9BTeKTUKHU. [JansTorny. bepromma. Konnenrparm-
HOBHBIE TIPEJICTABIICHNS,| OHHBIA TpeyronsHHUK [ n66ca. [lepeMeHHbIe TPEXKOMIOHEHTHBIX CH- 4 8 4 16
HCTIONB3yEeMBbIe TIPU cteM. Touky Ha CTOPOHAX M BHYTPH TpeyroiabHHKa. CBOWCTBA paBHO-
MOCTPOCHUH (Ha30BBIX CTOPOHHETO TPeyrojbHUKA. [[Ba criocoba KOJIMYEeCTBEHHBIX PACUETOB.
JMarpamm Tpexkommo- | Metox Tpex orpe3kos. [IpaBmito peruara. [Ipasuio da3.
HEHTHBIX CHCTEM.
7 | OcHoBHBIE MapamMeTpsl | MaTepHuaisl BEICOKOW MIPOBOANMOCTH. BimsiHIe mpuMeceid U qpyrux
KITacCU(UKaIHS Ipo- CTPYKTYPHBIX 1€()EKTOB Ha yIBHOE COPOTUBIICHAE METAILIOB.
BOJHHKOBBIX MaTepua- | CBepXIpOBOJSAIINE METAILTBI M CIUIaBBl. MaTepHasl BEICOKOTO COIPO-
JIOB. THUBJICHHS U CIUIABBI U TepMoTIap. MeTaIbl ¥ CIIaBbl PA3INIHOTO
HaszHaueHus. braropoHbie MeTabl. MeTauibl o CpEeHUM 3HAYCHU- 6 4 6 16
eM TeMneparypsl miasiaeHus. [Ipunou. Hemeramnueckue npoBoaHu-
KOBBIC MaTCpUaJIbl. KOMHOSHLIHOHH]:IG IMPOBOAHUKOBBIC MAaTEPUAJIbI.
KonTaxrosnsl. Kepmetsl. I[IpoBoIHUKOBBIE MaTepHaibl HA OCHOBE
OKHCIIOB.
8 | OcHoBuble mapameTps! | OCHOBHBIE TapaMeTPHI U XapaKTEPHCTHKH MOITYTIPOBOAHIKOB. Co0-
KITacCH(UKAIWA TIOJTy- | CTBEHHBIC U IPUMECHBIE MOIynpoBogHuKH. Kiaccudukanus momymnpo-
MIPOBOJHUKOBEIX MaTe- | BOIHUKOBBIX MAaTEPHAIOB. DJIEMEHTAPHBIE MOTYIPOBOIHUKH — KPEeM-
pHaoB. HHUH U repMaHui. 6 8 6 20
nOHprOBO}lHHKOBbIe COCAUHEHUA U TBEPAbIC paCTBOPLI HA UX OCHOBE.
Kap6un xpemuus. [lomynpoBoaHukoBsle coenuHenus A3BS. Xumuue-
ckue coenquaenus A2B6. Coenunenus tumna A4B6.
9 | OcHoBHbIE MapaMeTpsl H| DIEKTpUIEcKoe MoJe. MeXaHn3Mbl NOIIprU3ani. XapaKTepHCTUKI
KIIacCU(UKAIHS T1- JMIIEKTPHKA. DIEKTPOIPOBOAHOCTE. MloHHas mpoBoanMocTs. IllynTH-
JJIEKTPUKOB. poBanue TOKa. TemIOBOH U MU3JIEKTpHYECKUi TpoOoii. Y napHas woHu-| 4 4 4 12

3anus. Knaccngukanus nuanextpukos. CocTas, CBOMCTBA U CTPYKTypa

OCHOBHBIX ITACCUBHBIX THUBJICKTPUKOB.
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OCHOBHBIE ITApaMETPHI U
KIaccuuKays Mar-

MarzuTto-Msrkie MaTepuansl. MarHuto-TBep/bie MaTepuaisl. OCHOB-
HbIE CBOICTBA MarHUTHBIX MarepuanoB. deppuMarneTuku. Marauro-

HUTHBIX MaTepHaJIOB. MSATKHE HU3KOYaCTOTHBIE MaTepUasibl. MarHUTO-MITKHE BHICOKOYa- 4 4 4 12
CTOTHBIE MaTepHasbl. MarHUTHBIE MaTePUAaIbI CIIEIUANbHOTO Ha3Ha-
YEHHUSL.
Beero | 48 | 48 | 48 | 144
Kontpoan 36
Hroro 180
3ao4Hasi Gopma o0yueHus
No Jleku| JIa6. | CPC | Beero,
HaumenoBanue TeMsl ConeprkaHue paszaena
/1 paod. yac
1 | OcHoBusle cBenenust o | OcHoBHBIE cBeneHNsT 0 MOT: IpOBOAHNKOBEIE, TOIYIPOBOJHUKOBEIE
MaTepuaiax 3JIeKTPOH- | U AMAIEKTpUYECKHe MaTepHaibl. I'omeonosipHas (KOBaJICHTHas)
HOM TeXHUKH. Buasl cBA3b. ['eTepononspHas (MOHHAsA) cBA3b. MeTauindeckast cBsizb. Mo-
XUMUYECKON CBSI3H. nexynspHas (Ban-nep-Baansca) cBa3b. Kpuctamisl. MoHo- U momnu- 2 4 15 21
OcobeHHoCcTH cTpoeHHs | Kpuctamisl. UHaekcs Muniepa mnockoctu. MHaekcsl Mumepa
TBepAbIX Ted. CTpyk- HarpaByieHHH. UYncito SKBUBaJICHTHBIX IUTOCKOCTEH. PaccTosiHIe Mexy|
TypHBEIe IeeKTHI pe- IUTOCKOCTSMH. JleeKThl CTpYKTYphI. IHHAMUYEeCKUe Y CTaTHIECKHE
AJIBHBIX KPHCTAJIIOB. JeeKThl. ATOMHEIE, IPOTsDKeHHbIE Ae(eKThl. JInciioKammu.
2 | Homamopdusm. Crek- | AmrorponHsle Moaudukanuu. AMopdHas CTPYKTypa BEIIeCTBa.
noobpasubie 1 amopd- | bmmxHUI mopsagok kpuctammmyeckoit pemerku. Ctexino. 30HHas Teo-
HBIE BenlecTBa. JiaeMeH-| pusl. JAuCKpeTHbI sHepreTudeckuil criekTp. OOMEeHHOE B3auMoei- 2 4 15 21
ThI 30HHOH T€OpUHU crBue. [Ipuamumn [laymm. BanenTHas 30Ha ¥ 30Ha IPOBOAUMOCTH. 3a-
TBEPABIX TeIL. BHCHMOCTSH IIIMPHHBI 3aIPENICHHON 30HbI OT TeMnepaTypsl. [Ipumecu u
Je(heKTHI CTPYKTYpBl. JHEPrHsl aKTUBALIMH IPUMECH.
3 | dasoBrie paBHOBecus B | ['ereporennas u romorenHas cucrembl. Masza. Kpucrammaeckas pe-
MOJTYTIPOBOAHUKOBBIX, | INETKa, THI M IIepruoi. AJIIOTporHble Moanudukanuu. [Tomumopdusm.
JIVIIEKTPUIECKHUX U XUMHUUECKUE COeTMHEHNS U TBEpAbIe pacTBOpPHL. PacTBOpHTEND U pac-
METAJUTMYECKHUX CUCTE- | TBOPUMBII KOMIIOHEHT. HeorpaHuueHHas 1 OrpaHIMYeHHAs pacTBOPH- 2 - 15 17
Max. MOCTb B TBEPABIX PacTBOpax. PacTBop 3amereHus, BHEAPCHUS U BBI-
yuTaHuA. MexaHuueckas cMechk. DBTekTrKa. [lepurextuka. Kommo-
HEHTBI CHCTEMBI.
4 | dazoBble paBHOBecHs. | Xumu4eckuid nmoreHnuan. [Ipasuino ¢as ['nboca. BapnantHocTs cu-
OcHoBHbIE IIpefcTaBiie- | creMbl. MepHOCTh pocTpaHcTBa. Jluksuayc. Conuayc. Jluarpamma
HYSL, HCTIOJIb3yeMBbIe NIPH| HEOTPaHWYEHHON PacTBOPUMOCTH JKHIKOHM B TBepoit paze. durypa- 5 ) 15 17
MOCTPOCHUH (Pa30BBIX TUBHas Touka. OmHOa3Has u nByxdasznas oonactu. Konona. [Ipasuio
JMarpaMM ABYXKOMITO- | pbrdara. V3oBaneHTHBIE TBepAbIe pacTBOPHI 3aMenenust. Koadoumn-
HEHTHBIX CHCTEM. eHT pacnpeseneHus. 3akoH Berapaa.
5 | HAuarpammsl da3zoBbIx OBTekTHyeckas uHUs. KpuBas pacTBOPUMOCTH. DBTEKTHUYECKHE Mpe-
PaBHOBECHH C 3BTEKTH- | BpalleHHs. DBTEKTUKA. [lepBUUHbIE, BTOPUYHbIE KpUCTAILIBL. JlO3BTEK-| ) 15 15
YECKHM M IePUTEKTHYE- | THYECKHE U 3a9BTEKTHUYECKHUE CIUIaBbl. [lepuTekTiHyeckoe npespaiie-
CKHM IIPEBpAICHUEM. nue. [leputekTonIHOE NpPEBpallCHUE.
6 | Awmarpammsl ha3oBBIX KonrpysHTHO-1I1aBsAIMECS (CTOMKHE) coeAnHEHH. IHKOHTPpY HTHO-
paBHOBecUN XUMHUYe- iaBsimyecs (HecToiikue) coennHenus. ['omorenHocTs. HopmanbsHble
ckux coepuHeHuit. Oc- | (BBIpOXIEHHBIC) 9BTeKTUKHU. anbTorny. bepromma. Konnenpamm-
HOBHBIE TIPEJICTABIICHNS,| OHHBINA TpeyronsHuK [ m66ca. [lepeMeHHbIe TPEXKOMIOHEHTHBIX CH- ) ) 16 16
UCTIOJIb3YyEeMBIe IIPU cteM. ToukHy Ha CTOPOHAX M BHYTPH TpeyrojibHHKa. CBOWCTBA paBHO-
MOCTPOCHUH (a30BBIX | CTOPOHHEro TPeyrojbHHKa. [[Ba ciocoba KONMMUeCTBEHHBIX pacyeToB.
JMarpamm Tpexkommo- | Metox Tpex orpe3kos. [IpaBmito peruara. [Ipasuio das.
HEHTHBIX CHCTEM.
7 | OcHoBHBIE MapamMeTpsl | MaTepHuaisl BEICOKOW IPOBOANMOCTH. BimsiHIe mpuMeceid U qpyTux
KIIacCH(UKAIHS TIPO- CTPYKTYPHBIX 1€(EKTOB Ha yIIbHOE CONPOTUBIICHUE METAILIOB.
BOJHHKOBBIX MaTepra- | CBepXIpOBOJAIINE METAILTHI U CIUIABBI. MaTepHasl BEICOKOTO COIPO-
JIOB. TUBJICHHWS U CIUIaBbI IJIs1 TEPMOTIIap. MeTabl ¥ CriaBbl Pas3JIMdYHOTO
Ha3zHaueHus. biaropoaHbie MeTamisl. MeTabsl Co CpeTHUM 3HaYEHH- - - 16 16
eM TeMneparypsl miasiaenus. [Ipunou. Hemeramnuueckue npoBoaHu-
KOBBIC MaTCpUaJIbl. KOMHO3HL1HOHH]>IG IMPOBOAHUKOBBIC MAaTEPUAJIBI.
Konraxromnsr. Kepmerst. [IpoBogHIKOBEIE MaTepHaIbl HA OCHOBE
OKHCIIOB.
8 | OcHoBuble mapameTps! | OCHOBHBIC TapaMeTPHI U XapaKTEPHCTHKH MOITYNIPOBOAHIKOB. Co0-
KJIacCH(UKAIWA TIOJTy- | CTBEHHBIE U IPUMECHBIE MOIynpoBogHUKH. Kiaccudukanus momympo-
IMPOBOIHUKOBBIX MaTE- BOIHHUKOBBIX MaTCPHUAJIOB. SJ'IGMCHTaprle OJIyIIPOBOAHUKHU — KPEM-
puanos. HUH U TepMaHU. - - 16 16
nOJ’lyl’[pOBO}lHMKOBbIe COCAUHEHUA U TBEPAbIC paCTBOPLI HA UX OCHOBE.
Kap6un xpemuus. [lomynpoBoauukossle coenuHerus A3BS. Xumuue-
ckue coeqnuenust A2B6. Coennnennst tuma A4B6.
9 | OcHoBHEIE MapaMeTpsl H| DIEKTpUIEcKoe Moie. MeXaHn3Mbl HOIIpH3ani. XapaKTepHCTUKI - - 16 16




KiaccuUKaLus 1- JIUBNIEKTPUKA. DNEeKTPONpOBOAHOCTh. MoHHas npoBoaumocTs. HlyHTH-
3JIEKTPUKOB. poBanue Toka. TemnoBoi U TU3IeKTpUYecKuil mpoboil. Y napHas noHu-
3anus. Knaccudukaryst qusnektpukoB. CocTaB, CBOWCTBA U CTPYKTYpa
OCHOBHBIX NTACCHBHBIX AUAJIEKTPUKOB.

10 | OcHoBHble napameTphl | MarHuTO-MsTKHe MaTepualibl. MarHuTo-TBep/ble MaTepraibl. OCHOB-
KJIACCU(HKAIUS Mar- HbIE CBOICTBAa MarHUTHBIX MarepuaioB. deppuMarneTuku. Marauro-
HUTHBIX MaTepHUasoB. MATKHAE HU3KOYACTOTHBIE MaTepHalibl. MarHUTO-MSTKHe BHICOKOYA- - - 16 16
CTOTHBIE MaTepHaibl. MarHUTHBIE MaTE€pUAIIbl CIICLHATIBHOTO Ha3Ha-
YEHUS.

Bcero 8 8 155 | 171

Konrtpoan 9

Htoro 180

5.2 Ilepeyennb 1a00paTOPHBIX padoT

1. Kpucrammueckas cTpykrypa TBepabix Ten. Muaexkcsl Musuiepa miockocTu
Y HaIIpABJICHUU.

2. Pemetku bpae. Uncno skBUBaJICHTHBIX IUIOCKOCTEH (HarpaBieHui). Cro-
COOBI OMUCAHUS KPUCTALTUYECKUX CTPYKTYD.

3. KoopanHalMOHHOE YMCJIO W IUIOTHOCTh YHAaKOBKH. CBSI3b MEXJy TUIIOM
CTPYKTYPbI, KOOPJIMHAIIUOHHBIM YHCIIOM U 3JEKTPOPU3UUECKUMH CBOMCTBAMHU.

4. OnpeneneHue peTUKYJIAPHON INIOTHOCTH TUIOCKOCTEW PA3IMYHBIX KPUCTAJI-
JUYECKUX CTPYKTYp. OnpenesieHne IUIOTHOCTH YIAKOBKM KPUCTAIUIMYECKUX pElIe-
TOK.

5. OcHoOBHBIE (a3bl B cIuiaBax. TBep/ble pacTBOPbl. XUMUYECKHE COCAMHEHUSI.
Mexannueckue cMecu. JluarpamMbl COCTOSIHUSI ABOMHBIX ciuiaBoB. [IpaBuno ¢a3
['nb0ca.

6. Iloctpoenue nquarpamm cocTosiHUA. JluarpaMma COCTOSIHUS CIUIaBOB, 00Opa-
3YIOLIUX MEXaHUYECKUE CMECH YMCThIX KOMIIOHEHTOB (IIEPBOTO POJIA).

7. duarpamma COCTOSIHUS CIIJIaBOB, 00Opa3yroMIMX HEOTPaHUUYEHHBIE TBEp/bIC
pacTBOpHI (BTOporo poaa). IIpaBuio oTpe3koB U mpaBuio peiuara. uarpamma co-
CTOSIHHSI CIUIaBOB, OOpa3yIOIIUX OTPaHUYCHHBIC TBEP/AbIC PACTBOPHI U IBTEKTHKY
(Tperbero poja).

8. [marpamMma COCTOSIHHSI CIUIABOB, OOpa3ylOLMX OTrpaHUYEHHbIE TBEPAbIE
pPacTBOPHI U MEPUTEKTUKY. J(narpamma cOCTOSHMSI CIUIABOB, OOpa3yIOLIUX XHUMHYE-
CKH€ COEMHEHUs (YeTBEpTOro poaa). JluarpaMMa cOCTOSIHUS CILUIABOB C MOJUMOP (-
HBIMU MPEBPAILCHUSIMU.

9. IlpoBeneHune BU3yalbHOTO KOHTPOJISI 00pa3la MOHOKPUCTAJUIMYECKOTO
KPEMHHUS Ha HAJIMYUE MAKPOCKOMMYECKUX AedekToB. OmnpeneseHue THIa AJIEKTPO-
MPOBOJHOCTH 00pa3iia METOAOM TepMo30HAa. OmnpeneneHue TUIa 3IeKTPOIPOBOI-
HOCTH 00pa3la METOAOM TOUYEYHO-KOHTAKTHOTO BBHIIPSMIICHUSI.

10. IIpoBeneHrE CENIEKTUBHOTO TPaBJIEHUS KPEMHUEBOW IUIACTUHBI 33JaHHOU
opueHTauuu. OnpeneneHne MIOTHOCTU AUCIOKALMI B KPUCTAILIE.

11. Uzydenne MetauiorpaguuecKuM METOJIOM BIIUSHUS T€TTEPUPOBAHUS HA
MJIOTHOCTh CTPYKTYPHBIX J€(PEKTOB B MaJOJUCIOKAIIMOHHOM KpeMHHUH. TodeuHbIe
nedextsl. Tumnsl Toueunsix nedexron. Kimacteps! Toueunsix nedextos. [lepectpoiika
TOYEUYHBIX Je(eKTOB. MeToAbl FeTTEPUPOBAHUS TOUEUHBIX JE(EKTOB.

12. V3ydenue nopsiika MoAroTOBKU 00pa3lioB MOHOKPUCTALIIUYECKOTO KPeM-
HUS K MPOBEJEHUIO0 KOHTPOos aedekToB. [Ipu momoin Metaimorpaduyeckoro MUK-



pocKomna MPOBEACHUE OICHKU IJIOTHOCTH MHUKPOJCPEKTOB B 00pasiie KpeMHHUS.
CBupIieBas KapTHHA Ha TOPIIE MOHOKPUCTATMIECKOTO KpEeMHUs. SIMKH TpaBJICHUS,
oOpa3yrolye CBUPJICBYIO KapTHHY.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBHMU ¢ y4eOHBIM IUTAHOM OCBOCHHE IUCIMIUIUHBI «Matepuanbl
DIIGKTPOHHON TEXHUKW» HE MPEIyCMaTPUBACT BBHIMIOJIHEHUE KypCOBOTO MpoeKTa (pa-
OOTBI) UM KOHTPOJIBHOM pabOTHI.

7. OUEHOYHBIE MATEPHA.IBI JUIS [IPOBEEHWS
MPOMEKYTOYHOI ATTECTALIUM OBYYAIOIINXCS
MO JUCHUIIJIMHE (MOAY.JIIO)

7.1. Onucanue nokasare/ieil 1 KpUTEPHEB OLCHUBAHUA KOMIICTEHIUI HA
Pa3JIMYHBIX 3Tanax ux GopMHUpPOBaHMS, ONIMCAHME IIKAJ OLEHUBAHUS

7.1.1 JTan TeKyuero KOHTpoJst

Pe3ynbTaThl TEKYyIIETO KOHTPOIS 3HAHUA U MEKCECCUOHHOM aTTECTAIUU Olle-
HUBAIOTCS 10 CIECAYIOLEH CUCTEME:

«aTTECTOBaHY;

«HC aTTCCTOBAH».

PesyabTaTsl 00y4yeHus,
Komme- Kpurtepun
S— XapakTepu3yloume OLeHUBARHS ATTecTOBaH He atTecToBaH
c¢()OpMHPOBAHHOCTH KOMIIETEHIINH
OIIK-1 | 3HaTh OCHOBHBIE BUJBI KPUCTATHYECKUX Cnana teopus,| Brimonnenue pabot | HeBbimonnenue pa-
PEmeTOoK; IPOBOJHHUKH, TIOIYIPOBOJHUKH U | BBIIIOJTHEHBl | B CPOK, MPEIycMOT- | OOT B CPOK, Ipeay-
JIU3IEKTPUKY; nabopaTopHbIe| PEHHBIN B pabo4YnX | CMOTPEHHBIHN B pa-
paboTsl porpammax 06ounx mporpamMmax
yMeTb paccuuThiBaTh (hazosble auarpammel; | Crnana teopwus,| Beimonnenue pador | HeBbimonHenue pa-
MPOBO/INTD UCCIIEJOBAHMS HA KPUCTAIIAX U | BBINIOJIHEHBI | B CPOK, IPEIyCMOT- | OOT B CPOK, Ipeay-
TUTACTUHAX MOJIYIPOBOTHUKOB (KPEMHHHI M | J1a0OpaTOpHBIE| PEHHBIH B pa0OYMX | CMOTPEHHBIH B pa-
repMaHui); paboTHI porpaMMax 00YHX MporpaMmmax
BJIa/eTh HABBIKAMU aHaiu3a TBeproTens- | Caana teopus,| Beimonnenue pabot | HeBbimonneHue pa-
HBIX CTPYKTYP; OCHOBaMH pabOTHI Ha pa3- BBITIOJTHEHB! | B CPOK, IIPEyCMOT- | OOT B CPOK, Ipemy-
JIMYHBIX BUJJAX MUKPOCKOIIOB. nmabopaTopHbIE| PEHHBIN B pab04YMX | CMOTpPEHHEIH B pa-
paboThI nporpaMmmax 0oumnx mporpaMmax
OIIK-2 | 3HaTh NPUHIMIIBI IOCTPOCHUS CIOXKHBIX (a{ Crana teopus,| BrimonHenue padbot | HeBbinonHeHue pa-
30BBIX JAMarpaMM; METObBI aHAJIN3a OKCIIe- | BBIIOJTHEHBI | B CPOK, MPEIycMOT- | OOT B CPOK, Ipeay-
PUMEHTAJIFHBIX JJAHHBIX; nmabopaTopHbIE| PEHHBIH B pabO4YMX | CMOTPEHHBIH B pa-
paboThI nporpaMmmax 00YHnX MporpaMMax
yMeTh CTPOUTH M PACCUHUTHIBATEH KpucTan- | Cmana teopus,| Bemonnenue pador | HeBsimonueHue pa-
JIMYECKUE PEIIETKH PA3INIHBIX BEIIECTB; BBITIOJIHEHBI | B CPOK, MIPEIYCMOT- | OOT B CPOK, IIpedy-
UCCIIEI0BATh NOBEPXHOCTh MJIACTUHBI Ha 7abopaTopHbIe| PEHHBIH B pa00OYNX | CMOTPEHHBIH B pa-
Hajune 1e(eKToB; paboTsl mporpaMMax 00ounx nporpammax
BJIa/eTh HABBIKaMU aHaiu3a Kpuctaumnde- | Cnana teopusi,| Beimonnenue padot | HeBbimonneHue pa-
CKHUX CTPYKTYP TBEP/bIX T€Jl; TEXHOJIOTHEH | BBINOJIHEHBI | B CPOK, IPEIyCMOT- | OOT B CPOK, Ipeay-
CO3JaHus NUTU(OB. nabopaTopHbIe| PEHHBIH B pa00OYHNX | CMOTPEHHBIH B pa-
paboTsl mporpaMmax 00ounx nporpammax




7.1.2 JTan npoMe;KyTOYHOT0 KOHTPOJISI 3SHAHU I

PesynbTaTel IpOMEKYTOYHOTO KOHTPOJIS 3HAHWM OLIEHUBAIOTCA B 3 ceMecTpe

JUIst O4HOM (hOpMBI 00yUeHHs; B 5 ceMecTpe s 3a04HOU (opMbl 00yUeHHUs 1O 4e-
ThIPEXOAJITLHON CHUCTEME:

«OTIIUYHO»,
«XOpOoUIO»;

«YJOBJIETBOPUTEIBHOY;
«HEY0BJIETBOPUTEIIBHO»

PesyabTaTsl 00y4yeHus,

Komme- XapaKTepu3ylolue Kpurepun OrIn4Ho Xopouo VioBa Heynosa
TeHIUs c¢()opMHPOBAHHOCTH OLIEHHUBAHMS
KOMIIeTeHIIHH
OIIK-1 | 3HaTH OCHOBHBIE BUABI KPH- Tect Brmonnenue | Bemmonnenue tectal Brimonnenne| B tecte me-
CTAJUTMIECCKHUX PEIIETOK; MPO- Tecta Ha 90 — | Ha 80 — 90 % tectaHa 70 | Hee 70 %
BOJIHUKH, TTOTTIPOBOTHUKH H 100 % —-80% TIPaBHIIHHBIX
JDJICKTPUKH; OTBETOB
yMeTh paccuuThiBaTh pazo- | Pernenue 3amauu pe- | [Ipogemonctpupo-| [Iponemon- | 3amauu He
BbI€ IMAarpaMMbl; MPOBOJIUTh | CTAaHAAPTHBIX| IICHBI B BaH BEPHBIN X0 CTPUPOBAH | peUICHBI
HCCIIeIOBAaHUS Ha KpUCTaN- | MpakTU4e- TIOJIHOM pelieHus Bcex, HO | BEPHBIN X0
JlaX ¥ IJIACTUHAX MOJIyNPO- | CKHX 3a1a4 | o0beMe u HE TMOJyYeH Bep- | pelICHUs B
BOJHHUKOB (KpEMHUH U rep- TIOJTY4EHBI HBII OTBET BO BCeX | OOJIBIITNH-
MaHUR); BEpHBIC OT- | 3aJavax CTBE 3aj1a4
BETHI
BJIa/IeTh HaBBIKAMH aHaliu3a | Perrenue 3anauu pe- IIponemonctpupo- | Ilpogemon- | 3agauu He
TBEPIOTEIBHBIX CTPYKTYP; TIPUKIIATHBIX | IICHEI B BaH BEpHBIN X0/ CTPUPOBAH | PEIICHBI
OCHOBaMH Pa0OTHI Ha pas- 3a[a4 B KOH- | ITOJTHOM pelIeHus BceX, HO | BEPHBIN X0
JUYHBIX BUJAX MHUKPOCKOIIOB.| KPETHO o0BeMe 1 HE TIOJTyYeH Bep- | peIICHUs B
MIPEIMETHOM | TTOTyYeHBI HBI OTBET BO BCEX | OONBIINH-
oOnacTu BEpHBIC OT- | 3a/1avax CTBE 3a1a4
BETHI
OIIK-2 | 3HaTh NPUHIHKIBI TOCTPOE- Tecr Boinonnenue | BeinonHeHue tectd Beimonnenue| B tecte me-
HUSI CIIOXKHBIX (a30BBIX Ana- tecra Ha 90 — | Ha 80 — 90 % tecta Ha 70 | Hee 70 %
IpaMM; METOJIbI aHaJIN3a IKC- 100 % -80% MPaBUIIBHBIX
MIePUMEHTAIbHBIX JIAHHBIX; OTBETOB
yMeTb CTPOUTH U pacCUUTHI- | Pemenue 3amauu pe- | [Ipogemonctpupo-| [Ipomemon- | 3amauu He
BaTh KPUCTAIITUYECKHE pe- CTaH/IapPTHBIX| IIIEHBI B BaH BEPHBIN X0 CTPUPOBAH | peUIeHBI
IICTKH PA3TUYHBIX BEIIECTB; | MPaKTHYE- TTOJTHOM pelIeHus BceX, HO | BEPHBIN X0/
HCCIIeI0OBATh TOBEPXHOCTH CKHX 3a7ad | oO0BeMe U HE TIOJTyYeH Bep- | peIICHUs B
IUTACTHHBI Ha HAJTUYUe Je- IOy YCHBI HBI OTBET BO BCEX | OONBIINH-
(ekToB; BEpHEIC OT- | 3a/a4ax CTBE 3a11a4
BETHI
BJIaJIeTh HaBBIKAMH aHajin3a | Perrenue 3anauu pe- IIponemoncrpupo- | Ilpogemon- | 3agauu He
KPUCTAJUTHIECKUX CTPYKTYpP | MPHUKIAJHBIX | ICHEI B BaH BEPHBIN XOJI CTPUPOBAH | PEIICHBI
TBEPBIX TEJ; TEXHOJOTHEH | 3a7a4 B KOH- | MTOJIHOM peleHns Bcex, HO | BEPHBIN XO7
CcO37aHus IUTUQOB. KpETHOMH obveme u HE TIOJTy4YeH Bep- | pelieHus B
MIPEIMETHOM | TIOyYEeHBI HBI OTBET BO BCeX | OOJBITHH-
obnactu BEpHBIC OT- | 3a/a4ax CTBE 3aj1a4
BETHI

7.2 IlpuMepHBIil NepeYyeHb OLIEHOYHBIX CPeACTB (THNOBbIe KOHTPOJbHbIE

3aJaHNsl WJIN MHbIE MaTepPUAJIbl, HCOOXOAUMBbIE VISl OLIEHKHU 3HAHMA, YMEHHIi,
HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH)

7.2.1 IlpumepHbIii epevYeHb 3aJaHUI VIS MOATOTOBKH K TeCTUPOBAHUIO

1. 'omeononspHas cBsI3b — 3TO:




00beIMHCHUE aTOMOB B MOJICKYJTY JOCTUTAETCS 3a CUET 3JICKTPOHOB, KOTOPHIC CTAHOBSITCS
o0IIMMU JI7IS TTap aTOMOB,

- CBsI3b, KOTOPAsi BO3HUKAECT BCJICJICTBHE IMEPEX0/a BAICHTHBIX 3JICKTPOHOB OT aromMa Me-
Tajuia K aTOMy METaJUIOUa, ¥ IEKTPOCTATHYECKOTO MPUTSHKCHUS PA3HOMMEHHO 3apshKeH-
HBIX HOHOB JPYT K IPYTY;

CBsI3b, KOTOpas CYIIECTBYET B CHUCTEMaX, IMOCTPOCHHBIX W3 TIOJOKUTEIBHBIX aTOMHBIX
OCTOBOB, HAXOIAIIUXCS B CpeJie CBOOOHBIX KOJUIEKTHBU3UPOBAHHBIX DJICKTPOHOB;

CBsI3b, KOTOPAsI UMEET XapakTep MPUTSIKCHHUS U BO3HUKACT MEXKAY JTIOOBIMH MOJIEKYJIaMU
KaK MOJISIPHBIMH, TaK U HETIOJISPHBIMHU.

2. 'erepornonspHasi CBsI3b — 3TO:

1.

2.

00bEIMHEHUE aTOMOB B MOJIEKYJIY JOCTHTAaeTCs 3a CUET JIEKTPOHOB, KOTOPHIE CTAHOBSTCS
00IIUMH JIJIS TIap aTOMOB;

CBSI3b, KOTOpasi BOZHUKAET BCIICJICTBUE NIEPEX0a BAJIGHTHBIX JIEKTPOHOB OT aToMa MeTall-
Jla K aTOMYy METaJUIOU/Ia, U AJIEKTPOCTATUYECKOTO MPUTSIKEHUST pAa3HOMMEHHO 3apsiAKEHHBIX
WOHOB JIPYT K JAPYTY;

CBSI3b, KOTOpas CYIIECTBYET B CHUCTEMaX, MOCTPOCHHBIX M3 TMOJIOKUTEIbHBIX aTOMHBIX
OCTOBOB, HAXOISAIINXCS B CpeJie CBOOOHBIX KOJUICKTHBHU3UPOBAHHBIX AJICKTPOHOB;

CBSI3b, KOTOpasi UIMEET XapaKTep MPUTSHKCHHUS W BOSHUKAET MEXY JIOOBIMU MOJIEKYIaMHU
KaK MOJIIPHBIMU, TaK U HEMOJIIPHBIMHU.

3. Merajuinueckas CBSI3b — ATO:

1.

2.

00beMHEHHE aTOMOB B MOJICKYJTy JOCTHTAaeTCs 3a CYET JIEKTPOHOB, KOTOPHIE CTAaHOBSITCS
0o0LIMMHU J171s Tap aTOMOB,

CBSI3b, KOTOpasi BOSHUKAET BCJIEICTBUE MEPEX0/1a BAJICHTHBIX 3JICKTPOHOB OT aTOMa METall-
Ja K aTOMy METaJUIOMAA, U SJEKTPOCTATHIECKOTO MPUTSHKEHUSI Pa3HOMMEHHO 3apsKEHHBIX
MOHOB JIPYT K APYTY;

CBSI3b, KOTOpasl CYIIECTBYET B CHCTEMax, IMOCTPOCHHBIX W3 ITOJOKHUTEIBHBIX ATOMHBIX
OCTOBOB, HaXOJAIMXCS B Cpeie CBOOOIHBIX KOJUIEKTUBU3UPOBAHHBIX AJIEKTPOHOB;

CBSI3b, KOTOpAsi IMEET XapaKTep MPUTSHKEHUS U BOZHUKACT MEXKIY JIFOOBIMH MOJIEKYJIaMH
KaK MOJIIPHBIMH, TaK U HETIOJISIPHBIMHU.

4. MonekysipHasi CBS3b — 3TO:

1.

2.

00BbEIMHEHHE aTOMOB B MOJIEKYJIy JOCTUTA€TCs 3a CUET JIEKTPOHOB, KOTOPHIE CTAHOBATCS
OOIIMMU /7151 TTap aTOMOB,

CBS3b, KOTOpasi BOZHUKAET BCIICJCTBHUE NIEPEX0OA BAICHTHBIX AIEKTPOHOB OT aTOMa METall-
J1a K aTOMy METAJJIOUA, U DJIEKTPOCTATUYECKOrO NPUTSIKEHUS PA3HOUMEHHO 3apsiKEHHBIX
WOHOB JIpYT K JPYTY;

CBsA3b, KOTOpas CYILIECTBYET B CHUCTEMAax, IIOCTPOCHHBIX U3 ITOJIOKUTEIBHBIX ATOMHBIX
OCTOBOB, HAXOIALINXCA B cpejie CBOOOIHBIX KOJUIEKTUBU3UPOBAHHBIX AJIEKTPOHOB;

CBSI3b, KOTOpasi MIMEET XapaKTep MPUTSHKEHUS U BO3HUKAET MEXKY JIFOOBIMU MOJIEKYJaMH
KAK MOJISIPHBIMU, TaK U HENOJIIPHBIMHU.

5. Bribepute 0603HaueHUsT MHAEKCOB Muiepa MmiIoCKOCTH:

1

2
3
4
5

(111);
{111},
[111];

[[111]];
<111>,

6. BeiGepuTe 00603HaueHNs MHIEKCOB Musuiepa HanpaBIeHUs:

1.

(111);



{111},
[111];

[[111]};
<111>,

arwN

7. Bp1bepuTe, 4TO U3 NEPEUUCIIEHHOTO SIBIISIETCS JUCIIOKALIUEH:
1. nedexr Openkens,
2. nedexr LoTTkwy,
3. nedekt dpanka,
4. mnopa.

8. InP —sTo0:
1. XMMHYecKoe coenUHEHHE;
2. TBepAbBId pacTBOD;
3. MexXaHHYecKas CMeCh,
4. 4ucroe BEHIECTBO.

9. In0,2Ga0,5Zn0,30 — st0:
1. XHUMHYECKOE COENMHEHHE,
2. TBepABIH pacTBOD;
3. MexaHuyecKas CMECh,
4. 4ucroe BEHIECTBO.

10. Kakast kpucTajutn4ecKkast penieTka y KpeMHus?

1. OIK;
2. TLK;
3. Aimas;
4. TTIIY.

7.2.2 IlpuMepHbIii IepeYeHb 3aJaHUM ISl pelIeHUs CTAHAaPTHBIX 32124

1. IInockocTh OTCEKaeT Ha OcsiX KyOuueckoi perieTku otpe3ku A, B u C, 3HaueHus KoTopeix -1,
5, . OnpenenuTs UHEKCH Mujuiepa MIOCKOCTH U U300pa3uTh ee rpapuuecKH.

2. B ky6uueckoii pemrerke u300pasuts Hanpasinenue [hkl], suauenus h, k, | kotopsix 1, 4, 5.

3. Y Kakux MiaocKocTel B pemieTke Kpuctaumueckoil ctpyktypsl I'IIK MakcuManbHas MIOTHOCTh
ynakoBKH aToMoB? CpaBHUTH PETUKYISIpHBIC TI0THOCTH Twiockocter (100), (110) u (111). B ka-
KUX HaNpaBJICHUSAX B 3TUX IUIOCKOCTSAX JIMHEHHAs IJIOTHOCTh PAacHoOJIOKEHHUS aTOMOB MaKCH-
ManbHa?

4. OnpenenuTh, CKOJIbKO aTOMOB NPUXOIAUTCS HAa OJIHY 3JIEMEHTApHYIO SYEUKY (KpPATHOCTh STYEHKH )
B KpUCTaJIJIaX CO CTPYKTYpOoi AnMas, U yKa3aThb JIs ’TOW CTPYKTYpbl KOOPANHALMOHHOE YHCIIO.

5. Inst peerkn OLIK paccuntaTh miI0THOCTH YIIAKOBKH.

6. I1mocKoCTh OTCEKaeT Ha OCAX KyOuuecKoi pemeTku otpe3ku A, B u C, 3HaueHust KOTOphIX 2, -5,
0. OnpeaenuTs UHAEKCH Muliepa IIOCKOCTH U U300pa3uTh ee rpapuuecKH.

7. OnpenenuThb, CKOJIBKO aTOMOB MTPUXOAUTCS HA OJIHY 3JIEMEHTAPHYIO slUeHKY (KPaTHOCTH SIYEHKH)
B Kpuctayax co crpykrypoi OLIK, u yka3aTh 171 3T0 CTpYKTYpbl KOOPAMHALIMOHHOE YUCIIO.



8. B kyOuueckoii pemrerke n3odpasuts HanpasieHue [hkl], snauenus h, K, | kotopeix 1, 1,8
9. st peetku 'K paccunTath MIOTHOCTh YHAKOBKH.

10. 3anmcare nHAEKCH Muiepa HaIllpaBJICHUS, IPOXOISIIETO Yepe3 Ba y3i1a KyOn4ecKoi pemeT-
ku [[hikil1]] u [[h2kol2]], koopauHaTer koTopeIX: 3,4,51u 2, 1, 3.

7.2.3 IlpuMepHBIi IepeYeHb 3aJaHuM VIS PelleHUs NPUKIAAHBIX 3a1a4
1. V Kakux MI0CKOCTEH B perreTke Kpucramuimyeckoil ctpykTypbl NaCl mMakcuManbHas MI0THOCTh
ynakoBKu aToMoB? CpaBHUThH peTUKYJIsIpHBIE I10THOCTH IutockocTer (100), (110) u (111). B xa-
KHUX HaIIpaBJICHHUAX B 3THUX INNIOCKOCTAX JIMHEMHAs IUIOTHOCTH PAacCIIOJIOKCHUA aTOMOB MAKCH-

mMaipHa?

2. II110CKOCTh OTCEKAeT Ha OCSIX KyOHMUecKoW pemeTku oTpe3ku A, B u C, 3HaueHHs KOTOPBIX ©, -1,
-3. OnpenenuTs UHAEKCH Musuiepa INIOCKOCTH U U300pa3uTh ee rpaduyeck.

3. B kybuueckoii pemerke n3odpasuts Hanpasienne [hKl], snauenus h, K, | kotopsix 2,5, 1

4. OnpenenuTb HAMMEHBIINE OTPE3KH, OTCEKAEMBbIE HA OCAX KyOUUYECKOM PEeIIeTKH MII0CKOCTbIO
(hkl), 3nauenus h, Kk, | koropoit 1, 3, 6. U300pa3uth 3Ty MIOCKOCTh rpadMueCKH.

5. Onpenenuts peTUKYJISApHYIO MIOTHOCTH mitockoctel (101) u (100) B kpucTaninyeckoi peeTke
KpeMHHUs. Y KaKOH M3 MJIOCKOCTEH BBIIIE PETUKYJIPHAS IOTHOCTH?

6. Y kakux IJIOCKOCTEH B pelieTke kpuctauinueckon crpykrypsl OLIK makcumanbHasi INIOTHOCTb
ynakoBku aToMOB? CpaBHUTH peTUKYJsIpHBIE I10THOCTH IutockocTed (100), (110) u (111). B ka-
KHX HalpaBJICHUSAX B JTUX IUIOCKOCTSAX JIMHEHHAs IUIOTHOCTb PACIOJIOXKEHUS aTOMOB MaKCH-
MaJibHa?

7. JIns pemeTky npocToi KyOMUecKol pacCUMTaTh IMIIOTHOCTh YIaKOBKU.

8. OmpenenuTh, CKOJIBKO ATOMOB IMPUXOIUTCS HA OJJHY DJIEMEHTAPHYIO SUEHKY (KPATHOCTD STYCHKH)
B Kpuctayax co crpykrypoit I'lIK, n ykazare 11 3TOl CTpyKTypbl KOOPINHAIMOHHOE YUCIIO.

9.V Kakux IJIOCKOCTEH B PELIETKE KPUCTAJUIMYECKOM CTPYKTYpbl AJIMa3 MaKCHMallbHas IUIOT-
HOCTb yMakoBKU aTOMOB? CpaBHUTH PETUKYJSpHbIE MIOTHOCTH miockoctedt (100), (110) u (111).
B kakux HampaBJIEHHSAX B 3TUX INIOCKOCTAX JIMHEHHAs IUIOTHOCTH PACIIOJIOKEHHS aTOMOB MaKCH-

MapHa?

10. s pemrerkn NaCl paccunTaTh TUIOTHOCTD YITAKOBKH.
7.2.4 IlpumepHbIi NIepevYeHb BONPOCOB /Ml MOATOTOBKHU K 3a4eTy
He mpenycMoTpeHO yueOHBIM TUIAHOM

7.2.5 IlpumepHbIi NIepevYeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHY

=

Tunet MOT
Tumel TBEpABIX TEN
3. IIpoBonHUKOBBIE MaTEepHUAIbI

no



PoOo~No oA

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

0.
. MounekyiisspHas CBs3b
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

[TosrynpoBOTHUKOBBIE MaTEPHAIIBI
Jusnexrpudeckue MaTepuabl
CocraB aroma

JIBe OCHOBHBIE MOJEIN aTOMa
["omeononspHas CBA3b
I'ereponossspHas cBs3b
Mertannuueckas cBA3b

Kpucramn. Pemerka bpass. Cunronuu

MoHOKpHUCTaIIBl U TOJUKPUCTAILIBI

Nunexcbl Musnepa miiocKocTel ¢ mpuMmepamMmu

WNupexcsl Musuiepa HanpaBieHUN

YoIl, d(hkl)

JuHamuaeckue 1eeKThI

Craruyeckue nedexTs

ToueuHble, TUHEIHBIE U POTSHKEHHBIE 1€(EKThI

Jucnokanuu, BUIbI JUCIOKALUH. . .

[Tomumopduzm

AmMopdHnoe cocTosiHue BemecTBa. PaccreknoBanue

OHepreTuyeckuil CieKTp OTAENIbHOI0 aTOMa

Pacmiennenue crniekTpa npu 0OMEHHOM B3aUMOJACHCTBUU
DHepreTuyecKue JuarpaMmsl i, J U Ip-KOB

3a cuer 4ero npu U3MEHEHUH TEMIIEPaTypbl MEHSETCS IIMPUHA 3aMPEIICHHON 30HbI?
Uro nmaroT mpuMecu U 1eeKThl CTPYKTYPHI B ITIT7

DHeprusi akTUBalUU

OcHoBHbIE TapaMeTpbl U Ki1accu(UKalLys IPOBOJHUKOBBIX MaTepUaIIOB.
Martepuaibl BBICOKOM POBOAUMOCTH.

BiusHue npumeceit 1 Ipyrux CTpyKTYpHBIX Je(EKTOB Ha YAEIbHOE COPOTUBICHUE Me-
TaJJIOB.

CBepxnpoBOASIIIE METAIUIBI U CIIIABBI.

Matepuansl BBICOKOTO CONPOTUBIIEHUS U CILIABBI Ul TEPMOIIAP.
MerTanisl U CIUIaBbl Pa3IMYHOIO HA3HAYEHHUS.

bnaropoansie MeTaNLIBI.

Meranisl co cpeIHUM 3HAUYE€HUEM TEMIIEPaTypPhl IIABJICHUS.

ITpunon.

Hewmerannunueckue npoBoJHUKOBbIE MaTEPUAJIBI.

KoMno3unmoHHble IPOBOJHUKOBBIE MAaTEPUAIIBI.

KonTakTtossl.

KepmerTsr.

[TpoBoAHMKOBBIE MaTepUaIbl HA OCHOBE OKHUCIIOB.

OcHOBHBIE TapaMeTphl U KJIacCU(PUKaINS TOTYITPOBOIHUKOBBIX MAaTEpHAIIOB.
OcHoBHBIE TapaMeTPhI U XapaKTEPUCTUKU MOTYTPOBOIHUKOB.
CoOcTBeHHBIE U TPUMECHBIE MTOTYTIPOBOAHUKH.

Knaccudukanus nomynpoBoIHUKOBBIX MaTEPUAJIOB.

DneMeHTapHBIE MOJIYIIPOBOJIHUKY — KPEMHHUM U FepMaHUil.
[TorynpoBOIHUKOBBIE COEAMHEHUS U TBEP/IbIE PACTBOPHI HA X OCHOBE.
KapOup kpemHus.

[TomynpoBoHMKOBBIE coenquHeHns A3BS.

Xumnueckue coenunenust A2B6.

Coenunenus tuna A4B6.

OcHOBHBIE TapaMeTphl U KJIaCCU(PUKAIUS AUITCKTPHKOB.
DJIEKTPUUYECKOE MOJIE.



55. MexaHu3Mbl TOJIIpU3AITIH.

56. XapaKkTepuCTUKH TUIICKTPUKA.

57. DIeKTpOnpOBOIHOCTb.

58. NonHast mpoBOJUMOCTb.

59. lllynTHpOoBaHUE TOKA.

60. TerioBO# M TUANEKTPUIECKHI TPOOOIA.

61. Y napHas noHuzausi.

62. Knaccudukanus AU3IeKTPUKOB.

63. CocTaB, CBOWCTBA U CTPYKTYpa OCHOBHBIX ITACCHBHBIX JHAJICKTPUKOB.
64. OcHOBHBIC MTapaMeTPhl U KIACCH(PUKAIUS MATHUTHBIX MaTEPUAIOB.

7.2.6 MeToauKka BbICTABJIEHHUS OLEHKH NMPU NMPOBEAEHUU MPOMEKYTOY-
HOM aTTecTaluu

DK3aMeH MPOBOAMUTCS MO OMiIeTaM, KaXKIbli U3 KOTOPBIX COJEPKHUT S5 BOMPO-
coB. Kaxiplii mpaBUiIbHBIN OTBET HA BOMPOC OlleHUBaeTCs 1 Oayiom.

1. Ouenka «HeynoBIETBOPUTENBHO» CTaBUTCA B CIllydae, €CIM CTYJEHT
HaOpas meHee 3 0asuIoB.

2. OtieHka «Y I0BIETBOPUTEIBHO» CTABUTCS B Cllydae, €ClId CTyAeHT Ha0pai 3
Oasna.

3. Otenka «XOpoIIo» CTaBUTCS B Clydae, €Clid CTyJeHT HaOpan 4 Oasia.

4. Onenka «OTIMYHOY» CTABUTCS, €CIIU CTYACHT HaOpas 5 6aJlioB.

[Ipn momydenun oneHok «OTIMYHOY», «XOpOWO» U «Y TOBIETBOPUTEIIHHO
TpeOyeMble B pabouell mporpaMme 3HaHUS, YMEHHUs, BIAJCHUS IO COOTBETCTBYIO-
IIMM KOMIIETEHUUAM Ha MPOMEXYTOYHOM ATAN€ CYUTAKOTCS JOCTUTHYTHIMHU.

7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB

Ne Konx xoHTpO- HanmenoBanue
KonTponupyemsle paznessl

/o JIUpyeMon OLICHOYHOI'O
(Tembl) TUCIUTUIMHBI
KOMIETEHIIUH CpeacTBa
1 | OcHOBHBIE CBe/IEHUS O MaTepUanax JIEKTPOHHOM OIIK-1, OIIK-2| Tecrt, 3ammura n1a6o-
TeXHUKU. Buanl xumuueckoii cBsi3u. OcCoOEHHOCTH paTopHBIX paboT

cTpoeHus TBepAbIx Ten. CTpyKTypHbIe edeKThI pe-
QITBHBIX KPHUCTAJLIOB.
2 | Ilonumopdusm. Creknoodpasubie n amopdusie Berie- | OIIK-1, OIIK-2| Tect, 3auura na6o-

CTBa. DJIEMEHThI 30HHOM T€OPUH TBEP/BIX TEIl. PaTOPHBIX paboT

3 | ®a30Bble paBHOBECHUS B IMOIYIPOBOJHUKOBBIX, JIU- OIIK-1, OIIK-2| Tecrt, 3ammura na6o-
NEKTPUUYECKUX U METAIIIMYECKUX CUCTEMAX. PATOPHBIX paboT

4 | ®azoBble paBHOBecHs. OCHOBHBIE MPE/ICTaBICHUS, OIIK-1, OIIK-2| Tecrt, 3ammura na6o-
HCIOJIb3yEMBbI€ MTPU MOCTPOSHUH (Pa30BBIX TUArpaMMm PaTOpHBIX paboT

JBYXKOMIIOHEHTHBIX CUCTEM.
5 | Auarpammbl ¢a3oBbix paBHOBecHil ¢ aBTekTnyeckum u| OIIK-1, OIIK-2| Tecr, 3amura nado-

MEPUTEKTHUECKUM MTPEBPALICHUEM. PaTOpPHBIX paboT
6 | Jduarpammbl ¢a3oBbix paBHOBecHil xumuueckux co- | OIIK-1, OIIK-2| Tecr, 3amura nado-
enuHeHuid. OCHOBHBIE MPEACTABIEHUS, UCIIOIb3yEeMbIE paToOpHBIX paboT

IIPU NOCTPOCHUH (Pa30BBIX JHATPAMM TPEXKOMIIO-
HEHTHBIX CHCTEM.

7 | OcHoBHBIE apaMeTpsl U Ki1accudukanus nposoanu- | OIIK-1, OIIK-2| Tecr, 3amura nado-
KOBBIX MaTEpHUaJOB. paTopHBIX pabot




8 | OcHoBHbIe mapameTpsl U Knaccudukanus nomynpo- | OIIK-1, OIIK-2| Tecr, 3amura nado-
BOJIHUKOBBIX MaTEpUAJIOB. PaTOpHBIX paboT

9 | OcHoBHbIe TapameTpsl U Knaccuukanus qudnektpu- | OIIK-1, OIIK-2| Tecr, 3amura na6o-
KOB. paTopHBIX paboT

10 | OcHoBHbIe mapameTpsl 1 knaccudukanus marautHeix | OIIK-1, OIIK-2| Tect, 3amura na6o-
MaTEPUAJIOB. paTopHBIX paboT

7.3. Meroanyeckue MaTepuaJibl, ONpenessiiomue npoueaypbl OLUeHUBa-
HHS 3HAHMH, YMEHHH, HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH

TecTupoBaHue OCyIIECTBISETCS, TMO0 MPU MOMOIIM KOMIIBIOTEPHON CUCTEMBbI
TECTUPOBaHUS, JTMOO C UCMIOJIH30BAHUEM BBIJJAHHBIX TE€CT-3a/IaHU HAa OyMa)KHOM HO-
cutene. Bpems rectupoBanus 30 MmuH. 3aTeM OCYILIECTBIISIETCA MPOBEPKA TECTA Mpe-
MOJABaTEIEM WU BBICTABISIETCS OLEHKA COTJIaCHO METOJMKE BBICTABJICHUS OLIEHKH
MIPU IPOBEAECHUHN TPOMEKYTOUHON aTTECTALINH.

Pemenue cTangapTHBIX 3a7a4 OCYIECTBISECTCA, TUOO0 TPHU MOMOIIM KOMITbIO-
TEPHON CHUCTEMBbI TECTUPOBAHUSI, JIMOO C MCIOJIH30BAHUEM BBIJIAaHHBIX 3a7a4 Ha Oy-
Ma)XHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aT€M OCYIIECTBIISIETCS TPOBEP-
Ka pelIeHUs 3a7a4 MpernojiaBaTelIeM U BBICTABIISCTCS OLIEHKA, COTJIACHO METOIUKE
BBICTABJICHUS OIIEHKH MPU MPOBEACHUU TPOMEKYTOUHON aTTECTAIINH.

Pemienuie nmpukiIagHbIX 3a7a4 OCYILIECTBISIETCS, JIMOO MPHU MOMOIIU KOMITbIO-
TEPHON CHUCTEMBbI TECTUPOBAHMUS, JIMOO C MCIOJIHL30BAHUEM BBIJIaHHBIX 3aj7a4 Ha Oy-
Ma)XHOM HocuTene. Bpems pemenus 3amad 30 MuH. 3aTEM OCYIIECTBIIAETCA TPOBEP-
Ka pelICHUs 3a7ay MpPErnoJIaBaTeIeM U BBICTABIISIETCS OLIEHKA, COTJIACHO METOIUKE
BBICTABJICHUS OLIEHKH P IPOBEJACHUU TPOMEKYTOUHOM aTTECTALINHU.

8 YYEBHO-METOANYECKOE U TH®POPMALIMOHHOE
OBECIIEYEHME JUCIIUITJINHBI

8.1 Ilepeyenb y4eOHOU JuUTEpPATYpPbl, HEOOXOAUMON IJISI OCBOCHHMS AMC-

HUILIMHBI
OcHoBHas uTeparypa

1. IMaceinkoB B.B. Matepuainsl snekrpoHHoi TexHuku: yueOHuk / B.B. Ilaceakos, B.C.
CopokuH. - 6-¢ u3j., crepeorutr. - CI16.: Jlaab, 2004. - 368 c. - ISBN 5-8114-0409-3

2. HoBoxpemenona E.II. Marepuaibl 1 3JIeMEHTHI 2IEKTPOHHON TEXHUKHU: yued. mocoodue.
Y.1 / E.Il. HoBokpemenoBa, T.B. Csucrosa. - Boponex: TOYBIIO «Boponexckuii rocynap-
CTBEHHBIN TexHn4yeckuit ynusepcute», 2010. - 221 c.

3. CeucroBa T.B. Marepuaiibl 1 3JI€MEHTHI 3JIEKTPOHHON TeXHUKH: y4eO. mocodme. Y.2 /
T.B. Csucrosa, E.Il. HoBokpemenoBa. - Boponex: I'OYBIIO «Boponexckuil rocy1apcTBEHHBIN
TexHu4Yeckui yauBepcutet», 2010. - 159 c.

4. TlerpoB K.C. Pagunomarepuainsl, paJlOKOMIIOHEHTHI U 3JEKTPOHUKA: y4yel. mocodue /
K.C. [lerpos. - CII6.: [Tutep, 2006. - 522 c. - ISBN: 5-94723-378-9

5. llyka A.A. Dnexkrponuka: yue6. mocobue / A.A. lllyka; nox pen. A.C. Curosa. - CIIO.:
BXB-IletepOypr, 2005. - 800 c. - ISBN 5-94157-461-4

6. Forrwraiin I'. ®usuko-xMMHYECKHEe OCHOBBI MaTepuanoBeleHus: ydeb. mocodue /
I'. Torrmrraiin; nep ¢ anri. K.H. 3onorosoii, [1.0. Yapkuna; nox pen. B.I1. 3momanosa. - M.: bu-
HoMm. JlaGoparopus 3uanuii, 2013. - 400 c. - ISBN 978-5-94774-769-0

JomnonHauTensHas mureparypa



7. Copoxun B.C. Marepuansl 1 3JI€MEHTHI AJIEKTPOHHON TEXHUKHU: YUYCOHHK: B 2 T.: JOIY-
meno YMO. T. 1: [IpoBogHUKH, TOTYIPOBOIHHUKH, TUAIEKTpUKH. — M.: Academia, 2006. - 439 c.
— ISBN 5-7695-2785-4 (1. 1). - ISBN 5-7695-2786-2

8. Copoxun B.C. Marepuaibl 1 3JIEMEHTHI SJIEKTPOHHOW TEXHHUKH: YUeOHHK: PEKOMEH/I0-
BaHO YMO. T. 2: AKTUBHBIE TUAJICKTPUKH, MAaTHUTHBIE MaTEPHUaIbl, S3JIEMEHTBI JJIEKTPOHHON TEX-
HUKU. - 2-¢ u3., ucnp. — CII16.; M.; Kpacunonap.: Jlans, 2016. - ISBN 978-5-8114-2002-5 : 935-09.

9. Ayaxun A.H. DnekTpoTeXHUUYECKOe MaTepHaioBeieHne [DnekTpoHHbIi pecype] / AH.
Hynxun, B. KuMm. - 4-e u3z., crep. - : Jlanb, 2017. - 200 c. - Kaura u3 komnekuuu Jlans - Unxe-
HepHO-TexHuYeckue Hayku. - ISBN 978-5-8114-2275-3. URL.: https://e.lanbook.com/book/96677

10. bsaauk A.Jl. Matepuansl 35eKTpoHHON TexHHuKH. [TomynpoBonnuku. [IpoBogHNKOBBIE
MaTepuaibl. MarHUTHBIE MaTepuaibl [ DJIeKTPOHHBIN pecypc]: yueO. mocodue / A.Jl. bsmuk, P.I1.
Huxapesa, T.C. PomanoBa. - HoBocubupck: HoBocuOupckuii rocynapCTBEHHBIH TEXHHUUECKHUIM
yauBepcutet, 2017. - 99 c. - 'apantupoBanubiii cpok pazmenieHuss B ObC o 05.02.2025 (aBTo-
npostonrarust). - ISBN 978-5-7782-3222-8. URL.: http://www.iprbookshop.ru/91703.html

11. DHuMKI0ONEe UsI TEXHOJIOTHH MOJYNPOBOAHUKOBBIX MATEPUHAIOB: 1ep. canria. O.J1.
Jomamesckoil. T. 1: DnekrpoHHas CTpyKTypa M cBoicTBa momynpoBoaHukoB / Ilox pen. KA.
Ilxekcona, B. lllpetrepa. - Boponex: Bomoneit, 2004. - 982 c. - ISBN 5-88563-041-0

12. T'opeaux C.C. MarepuanoBeZieHHE TTOIYIPOBOJHUKOB M JUAJICKTPUKOB: YUCOHHUK IS
By30B 1o crell. «Du3nKa U TEXHOJOTUS MATePUAIOB U KOMIIOHEHTOB JJICKTPOHON TEXHHKMW» /
C.C. T'openuk, M. 4. Jlamesckuid. — M.: Meramnyprus, 1988. - 575 ¢. - ISBN 5-229-00420-7

13. AnutunoB B.JI. MaTtepuanbsl 3JeKTPOHHON TEXHUKH : 3aJa4u U BOMPOCHI : Yueld. moco-
oue / b.JI. Aatunos, B.C. Copokun, B.A. Tepexos. - 3-¢ u3a., crepeorur. - CII6.: Jlans, 2003. -
208 c. : mi . - (YueOnuku 11 By30B. CrienmanbHas auteparypa). - ISBN 5-8114-0410-7

14. Ilnoraukosa E.FO. Marepuansl 37€KTPOHHOM TEXHUKU: IPOBOJHUKH, IOTYIIPOBOIHHU-
KA U JUAJIEKTPUKU: Ja00paTOPHBIM MpakTUKyM [DnekTpoHHbIH pecypc]: yueO. mocobue / E.1O.
[TnotHukoBa. — Boponex: ®I'bOY BO «BI'TY», 2017. — 101 c.

15. MeTonnyeckne yKa3aHusi K BbINOJHEHHIO J1a0opaTopHbIX padoT Ne 1, 2 mo aucuu-
njanHe «MaTepuaJjbl JIEKTPOHHON TeXHUKHW» AJs cTyJeHToB HanpasjeHus 11.03.04 «Quek-
TPOHUKA U HAHOXIEKTPOHMKA» (MPopuib « MUKPOIIEKTPOHUKA U TBEPAOTEIbHASA JICKTPO-
HHMKA») 04HOI (popMbl 00yueHus1 [DnekTpoHHbIN pecypc] / Kad. momynpoBoIHUKOBOM 37EKTPO-
HUKUM U HaHoanekTpoHuku; Coct. E.Il. HoBokpemieHoBa.- DNEKTPOH. TEKCTOBbIE, rpad. IaH.
(0,51 M6). - Boponex: ®I'bOY BIIO «BopoHexckuii roCyapCTBEHHbIH TeXHUUECKHI YHUBEPCH-
tet», 2015. (Ne 506-2015)

16. MetoanyecKkue yKa3aHus K BbINOJHEHUIO J1a00opaTOpHBIX padot Ne 3, 4 mo aucuu-
IInHe «MaTrepHaJbl 3JIeKTPOHHON TeXHUKW» 1JIsl cTyAeHTOB HanpaBjaenus 11.03.04 «Juek-
TPOHUKA U HAHOYIEKTPOHMKA» (Mpopuib « MUKPOIIeKTPOHUKA U TBEPAOTEIbHAS JJIEKTPO-
HHMKa») 04HOI (popMbI 00yueHus [DnekTpoHHbIN pecype] / Kad. momynpoBoaHUKOBON 3JEKTpO-
Huku u HaHodyekTpoHuku; Coct. E.Il. HoBokpemieHoBa.- DIEKTpPOH. TEKCTOBbIE, Tpad. maH.
(4,88 M06). - Boponex: ®I'6OY BITO «BopoHeXCKHIi TOCYIapCTBEHHBIN TEXHUUECKUI YHUBEPCH-
tet»,2015. (Ne 508-2015)

17. MeToauyeckne yKa3aHusi K BbINOJHEHUI0 KOHTPOJIbHBIX padoT Mo AMCHHUILINHE
«MarepuaJjibl JJIEKTPOHHON TeXHUKW» s cTyAeHTOB HampasjeHust 210100.62 «3Jiaexkrpo-
HMKA U HAHOYIEKTPOHHKA», NPopuias «MHKPOIIEeKTPOHUKA M TBepAOTeJbHAasl JIEKTPOHH-
Ka» 3a04HOi ¢opMbl 00ydeHus [DnekTpoHHbIN pecype] / Kad. monynpoBoaHUKOBOM 351€KTPOHU-
ku u HaHoonekTpoHuku; Coct. E.II. HoBokpemieHoBa. - DIEKTpOH. TEKCTOBbIE, Tpad. aH.
(0,07 M6). - Boponex: ®I'bOY BIIO «BopoHexckuii roCyapCTBEHHbIH TeXHHUSCKHI YHUBEPCH-
TeT», 2014. (Ne 224-2014)

8.2 Ilepeyenb UHGPOPMALMOHHBIX TEXHOJOTHI, NCNOJIb3yeMbIX NPH OCY-
IIECTBJICHUHN 00Pa30BaTEJbHOI0 MpoLecca MO JUCHMILINHE (MOIYJII0), BKJIIO-
yasi nepeveHb JUIEH3HMOHHOTO0 NMPOrpPaMMHOI0 ofecne4veHHs, PecypcoB HH-


https://e.lanbook.com/book/96677
http://www.iprbookshop.ru/91703.html

(GopManMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu «UHTEepHET», COBPEMEHHbIX
Npo¢ecCHOHAIBbHBIX 023 JaAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

IIporpammHoe o0ecnevyeHne KOMIbIOTEPOB JIJI1 CAMOCTOATEIbLHON M Ay IMTOPHOH PadoThI:
— Omnepanuronnsie cucteMbl cemeiictBa MSWindows;
— Tlaker odpucubix nporpamm LibreOffice;
— TIIporpamma npocmoTtpa daitioB WinDjview;
— IIporpamma npocmotpa daitnos popmara pdf Adobe Acrobat Reader;
— HWurepner-6paysepst Mozilla Firefox, Google Chrome;
— Marematnueckuii maker MathCad Express, Smath Studio;
— Cpena paszpabotku Python;
— Cucrema ynpasienus kypcamu Moodle;

HcnoJsib3yemble 3JIeKTPOHHBIE OU0JIMOTEYHbIE CUCTEMBbI:

—  Monynbs kauroodecnedennoctn AUBC «MAPK SQL»:
http://bibl.cchgeu.ru/provision/struct/;

— VYHuBepcuterckas Oubnmoreka onain: http://biblioclub.ru/;

— ObC UznarensctBa «JIAHDbY, B TOM uncie k kouieKuusaM «THXKeHEpHO-TEXHUYECKUE
Haykmny», «Dusukay: http://e.lanbook.com/;

—  DBC IPRbooks: http://www.iprbookshop.ru;

— HayuHas snekTponHas oubnmorexa eLIBRARY.RU: http://elibrary.ru/.

NudopmannoHHbie CIPABOYHbIE CHCTEMbI:

— mopral (eaeparbHbIX TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB BBICIIETO 00pa3o-
Banus: http://fgosvo.ru;

— eIHMHOE OKHO J0CTyIa K 00pa3oBaTeibHBIM pecypcam: http://window.edu.ru/;

—  OTKpBITHINA 00pa3oBatenbHblil pecypc HUAY MU®U: http://online.mephi.ru/;

— OTKpbITOE 0Opa3zoBanue: https://openedu.ru/;

— (¢umsuyecknii nHHOpMAMOHHBIN opTai: http://phys-portal.ru/index.html

— TIpodeccruonanshbie cripaBouHble cucteMbl « Texakcnept»: https://cntd.ru

— DOnexTpoHHas MH(POpMalLMOHHas oOpa3oBarenbHas cpea BITY:
https://old.education.cchgeu.ru

9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOINMASA
JJIA OCYIHECTBJIIEHUA OBPA3ZOBATEJIBHOTI'O ITPOIECCA

1. Jlekunonnas ayauropusi 311/4, ykoMIuIeKTOBaHHasl CIIELUAIN3UPOBAHHONW MeOeNblo U
OCHallleHHasi 000pyA0BaHUEM JUIsl JIEKIMOHHBIX JE€MOHCTpALUil: MyJbTUMENNA-IIPOEKTOPOM, CTa-
[IUOHAPHBIM SKpaHOM, HAOOpaMHu JIEMOHCTPAIMOHHOTO 00opyaoBaHus (yueOHBINH Kopmyc Ne 4,
pacmoIoKEeHHBIN 1Mo aapecy: MockoBckuit nip., 179):

KOMILIEKT y4eOHoI Mebenu: pabouee MeCTo npenojasares (CToJ, CTy);

paboune Mecta 00yJaromuxcs (CTOJbI, CTYJIbs) Ha 22 4eloBeKa.

npoektop BenQ MP515 DLP;

skpaH ScreenMedia HACTCHHBIMN.

OTHETYIIUTEb.

2. JIaboparopusi pu3NMKH KOHIEHCHPOBAHHOTO COCTOSIHMS ay[. 213/4, yKOMIUIEKTOBaH-
Hasl CHENMAIM3UPOBAHHOM MeOeNbio U OCHAIEHHAs: 000pyA0BaHUEM ISl IPOBEICHHUS J1abopaTop-
HBIX 3aHATHH (yueOHbIH Kopiyc Ne 4, pacrosioskeHHbIN 10 ajgpecy: MocKoBCkui nip., 179):

KOMILIEKT y4eOHOU Mebenu: paboyee MeCTO npenojanares (CToJ, CTy);

paboune Mmecta o0yJaronuuxcs (CTOJbI, CTYJbs) Ha 16 4enoBeK;
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mukpockorn MCCO-1V42;

metasutorpaduyeckuiit Mukpockon BS-6010BTR

Mukpockorn MCCO;

mukpockon MUC;

mukpotsepaomep [IMT-3;

Mukpockorn MUM-7,;

Mukpockorn MUK-4;

Mukpockon MU-1;

Mukpockorn MUM-4;

OTHETYIIUTENb,

3. ucneiiHpli Kaacc s MPOBEACHUS Pacue€TOB U CAMOCTOATEIbHOM paboThl CTYIEHTOB,
YKOMITJICKTOBAaHHBIN CHEIMATM3UPOBAHHON MEOEINIbI0 M OCHAIICHHBIN NIePCOHANTBHBIMA KOMITBIOTE-
pamMH C JIMIIEH3MOHHBIM MPOTPAaMMHBIM O0ECIIE€YeHHUEM C BO3MOXKHOCTBHIO MOIKIIOYEHUS K CETH
«MHTEpHET» 1 JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCHUTE-
Ta, aya. 209/4 (yueOnbiit koprryc Ne 4, pacroyio)KeHHBIH 1Mo aapecy: MockoBckuit mp., 179), ocHa-
HICHHBIN HEOOXOIMMBIM 000PYI0BAHUEM:

KOMIUIEKT y4eOHOil mebenu: pabodyee MecTo mpernoaBaTens (CTod, CTy);

paboure Mecta o0ydaromuxcs (CTOJbI, CTy/bs) Ha 20 YeTIOBeK.

KOMITbIOTEp-cOOpKa Kad.9;

kommbioTep B cocrase: (H61/IntelCorei3/Ks/M/20" LCD);

KOMITbIOTEp-cOOpKa Kad.7;

KOMITbIOTEp-cOOpKa Kad.3;

kommbioTep B coctaBe: (H61/IntelCorei3/Ks/M/23" LCD);

KOMITbIOTEp-cOOpKa Kad.5;

KOMITbIOTEp-cOOpKa Kad.4;

KOMITbIOTEp-cOopKa Kad.8;

KOMITbIOTEp-cOOpKa Kad.2;

KOMITbIOTEp-cOOpKa Kad.6;

KoMIbtoTep-coopka kad.10;

kowmil. B cocT: Cuct.610k RAMEC GALE,monutop 17" LCD;

KOMIIbIOTEp-cOOopKa Kad.1;

sKkpaH Projecta ProScreen HacTeHHBIN pyJIOHHBIN;

npoektop BenQ MP515 DLP;

OTHETYIIUTENb.

10 METOANYECKUE YKA3ZAHUA 1A OBYYAIOHIUXCA
IO OCBOEHUIO JNCIUAIIIMHBI

[To mucummmue «Martepuanbl AJIEKTPOHHOM TEXHUKW» YUTAKOTCS JICKLHH,
IPOBOASTCS J1a0OPATOPHBIE 3aHATHSL.

OCHOBOI M3y4Y€HUS TUCLUUIUIMHBI SBJISIFOTCS JIEKIIMHU, HA KOTOPBIX M3JIararoTcs
HauOoJsiee CyIIEeCTBEHHBIE W TPYAHbBIE BOIMPOCHI, a TAKXKE BOMPOCHI, HE HAIICAIINE
OTpa)XeHUs B yueOHOMU JuTEpaType.

JIaGopatopHblie pabOTHI HANIPABJIEHBI HA W3YYEHHE CBOMCTB MaTepUaIOB JJIEK-
TPOHHOM TeXHUKH. JIabopaTOpHBIN MPAKTHUKYM OCYILECTBIISAETCS B COOTBETCTBUH C
METOAMKAMU, TPUBEACHHBIMU B YKa3aHUAX K BBIITOJHEHHIO J1a00PaTOPHBIX padoT.

Bospiioe 3HaueHHE MO 3aKPETUIEHUIO M COBEPILICHCTBOBAHUIO 3HAHUN MMEET
caMocTosiTeNbHast padboTta cTyaeHToB. MHpopmaInio 000 BceX BUIAX CAMOCTOSTEb-
HOU paboThI CTYJIEHTHI MOJTYYalOT HA JIEKIHSIX.



KoHTposb ycBoeHus Marepuana AUCIUIUIMHBI POU3BOIUTCS MIPOBEPKOM BbI-
MIOJTHEHUSI TAOOPATOPHBIX paboT U TecThupoBaHueM. OCBOECHWE AUCIUILUIMHBI OIICHH-
BaeTCs Ha HK3aMEHeE.

Bua yueOHbIX

. JdeATeIbHOCTH CTYIEeHTa
3aHATHIH

Hanucanue KOHCIIEKTa JEKIUI: KPaTKO, CXEMaTUYHO, TOCIIEI0BATEIBHO
(UKCUPOBATh OCHOBHBIC IOJIOKEHHUS, BBIBOJIBI, (POPMYITMPOBKHU, 00001I1e-
HUS; TTIOMEYaTh BaKHBIC MBICIH, BBIJCIATH KIIIOUEBBIC CIIOBA, TEPMHHBIL.
[IpoBepka TEPMHUHOB, MOHATUH C MOMOUIBIO SHUIMKIIONEANH, CIOBapei,
Jlexuust CIIPAaBOYHHUKOB C BBHIMHCHIBAHUEM TOJIKOBaHUU B TeTpaab. OO003HAUCHUE
BOIIPOCOB, TEPMUHOB, MaTepHaja, KOTOPHIE BHI3BIBAIOT TPYJHOCTH, MTOUCK
OTBETOB B PEKOMEH1yEMOM JinTeparype. Eciau caMocTosTeNbHO HE yAaeT-
csi pa3zoOparbcsi B MaTepuaie, HeoOX0IUMO cPOpMYyIUPOBATH BOMPOC U
3a]1aTh MPENOIaBATEII0 Ha JEKLUU.
JlaboparopHbie pabOTHI MO3BOJISIIOT HAYYHTHCS MPUMEHSATH TEOpeTUde-
CKHE€ 3HAHHWS, TOJyYCHHBIC Ha JICKIIMH MPH PEIICHUH KOHKPETHBIX 3aJad.
Jlaboparopunas  |YToObl HanboIEee palMOHATBFHO U MOJIHO HCIOIh30BaTh BCE BOZMOKHOCTHU
pabora 1abopaTOPHBIX paldOT, JJIs MOATOTOBKM K HUM HEOOXOJIMMO: pa3olparh
JICKIIMIO TI0O COOTBETCTBYIOIIEH TeMe, 03HAKOMUTHLCS C COOTBETCTBYIOIIUM
pa3ziesioM yueOHUKa, IpopadoTaTh JOMOIHUTEIbHYIO JUTEPATYPY.
CamocTtosaTenbHas paboTa CTYJEHTOB CIIOCOOCTBYET TITyOOKOMY YyCBOe-
HUIO0 Y4eOHOTO MaTepuaia W Pa3BUTHIO HABBIKOB camooOpa3oBanus. Ca-
MOCTOSITENIbHASA paboTa MpeAnonaaraeT CIeayoIUe COCTABISIIOIINE:
CamocTrosTenpHas |- pabora ¢ TeKcTaMu: y4eOHHKaMH, CIPABOYHUKAMH, TOTOTHHTEIHLHOU
paboTta JUTEPaTypoOi, a TaKkxke NMPopaboTKa KOHCIEKTOB JICKIIHIA;
- paboTa HaJ TEMaMH JUIsl CAMOCTOSTEIbHOIO N3YUYECHMUS,;
- ydqacTue B paboTe CTyIeHYECKIX HAyYHBIX KOH(PEPEHIIUN, OTUMITHAT;
- TOJITOTOBKA K MPOMEXKYTOYHON aTTECTAIINN.
['OTOBUTBCS K TIPOMEXKYTOUHOM aTTeCTallUU CIEAYyeT CUCTEMaTHYeCKH, B

HOI[FOTOBKa TCYCHHUE BCCTO CEMECTpA. HNuTencuBHas IIOATOTOBKA JOJI’KHA HAYAaThCsA HE
K HpOMe)KYTOHHOﬁ MOo3JHCEC, U€M 3a MCECAL-IIOJITOpa OO0 HpOMe)KYTOqHOﬁ aTTCCTaluu. ]_IaH—
arTeCcTaliun HBIC TICPECIA SK3aMCHOM TpPU JHA Bq)q)eKTHBHee BCETO HCIIOJIB30BaTh JJIA

IMOBTOPCHUS U CUCTEMATU3allN MaTCpHraJia.




JUCT PETUCTPAIIMU UBSMEHEHU
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