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JIner perncTpannu H3MeHEHHH H 10TOIHEHHSsI

1 HH(GOPMAIHOHHOTO 00ECTICYCHHS
JWCIIUTUTHHEI

Ne Pazpen Kpatkoe coziepxanue Hara. [Toxnuce
1/ | mporpaMMel HM3MEHEHHUS/ IOTIOTHEHHS Ne mpotokona 3aB.
i 3aceilaHus kadenpoi
Kadeapsl
1. |8 AxTyammsanus y4e6Ho - Metomudeckoro | 06.09.2018 r. B
¥ HHPOPMALHOHHOTO 00€CTIEYeHHS nportoxoia Nel ,#J‘
JIACIUATUIHHEL /|
2, |'8 AxTyanuzanus y4eGHo - Metomdeckoro | 05.09.2019r. ’
¥ HHPOPMAILIEOHHOTO 00ECTIEYEHHS mportokoi Nel 4 ,5
JIMCIIAIUTAHEL a
3 |8 AxTyanmsanus yue6HO - MeTomueckoro | 31.08.2020 r. A
npotokon Nel U,




1 ]_le.]'ll/l U 3a1a4Y4 OCBOCHHUU NUCHHUITIJIMHbI

Llenb u3ydeHHs] TUCUUILUIUHEI - HOPMHUPOBAHHE HAYYHON OCHOBBI JJIi OCOZHAHHOTO U II€-
JICHANPaBJIECHHOI'O UCIOJIb30BaHUS CBOWCTB TBEPJBIX TEJ, B IEPBYIO OUYEPEAb — MOIYIPOBOIHU-
KOB, IIPY CO3JaHUU JIEMEHTOB, IPUOOPOB U YCTPOUCTB MUKPO U HAHOIJIEKTPOHUKH.

3ajayaMu Kypca Clly’KaT paclIMpeHHE HAYYHOI'O KpYyro3opa W 3pyIuLUU CTYIEHTOB Ha
0a3e u3yueHus: GyHIaMEHTAIBHBIX PEe3yJIbTaTOB (DU3UKU TBEPJOrO Tela U CIOCOOOB MpaKTHUe-
CKOT'O MCII0JIb30BAHMSI CBOMCTB TBEPABIX TEJl, pa3BUTHE IOHMMAHUS B3aUMOCBSI3U CTPYKTYpPBI U
coCTaBa TBEPJBIX T€J, © MHOT0OOpa3us Ux (pU3MUeCKUX CBOWCTB, MPAKTUUYECKOE OBJIA/ICHHUE Me-
TO/IaMU TEOPETUYECKOTO ONUCAHUS U OCHOBHBIMU TEOPETUUYECKMMM MOJEISIMU TBEPJOrO TENa,
HABbIKAMU MMOCTAaHOBKU (PU3NYECKOTO IKCIIEPUMEHTA MO W3YYSHHIO CBOMCTB TBEPIBIX TEN U OC-
HOBHBIMHU 3KCIIEPUMEHTAIbHBIMA METOIUKAMU, CO3JJaHUE OCHOBBI JUJIS TIOCIIENYIOLIETO U3yUEHUs
BOIPOCOB (PU3UKU MOJTYNPOBOJHUKOBBIX MPUOOPOB, BKIIIOUAs SJIEMEHTHI U MPUOOPHI HAHOIJIEK-
TPOHHUKH, (PU3UKH HU3KOPA3MEPHBIX CHCTEM, TBEPIOTEIBHOMN JIEKTPOHUKU M TEXHOJIOTUU MHUK-
PO- ¥ HAHORJIEKTPOHUKH.

2. Mecto aucuuniaunsl 51.B.17 B cTpykType 06pa3oBaTe/ibHOI NPOrpaMMbl
MOJATr0TOBKM 0akajiaBpa

Jucunmmna «Pu3nka KOHICHCHPOBAHHOTO COCTOSIHHUS» OTHOCUTCS K TIPO(ECCHOHATBHO-
My LUKy 00pa30BaTenbHON MporpaMMbl OakanaBpuata 1o HampasieHuto noarotosku 11.03.04
«DNEKTPOHNKA ¥ HAHOXJIEKTPOHHUKA» W MPEMOJAeTCd B TEUEHUH 3-TO Kypca. st mocTmkeHus
HeNnel TUCHUIUIMHBI CTYACHT M3YyYUTh YY4EOHYIO MPOrpaMMy CIEIYIOMIMX TUCIHUIUINH: (u3uKa,
XUMUS, MATEMaTHKA.

CTyneHT MPUCTYNMUBIIUN K U3YYCHHUIO AUCHUIUIMHBI «DPH3MKAa KOHAECHCUPOBAHHOTO CO-
CTOSIHHSI» JIOJDKEH:

- 3HaTh U YMETh HCIOJH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUINH B
npoeCCHOHATFHON AEATEIbHOCTH, TPUMEHATh METOJBI MaTEMaTHYECKOTO aHAIN3a U MOJICITH-
POBaHMUSI, TEOPETUYECKOTO U DKCIIEPUMEHTAIBHOTO UCCIEIOBAHNUS;

- IPEJICTABIISITh a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWW HAYYHYIO KapTHHY MUpa Ha
OCHOBE 3HaHUs OCHOBHBIX MOJIO’KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEeMAaTHUKH;

- YMETbH BBISBISTH €CTECTBEHHOHAYUHYIO CYIIHOCTD MPOOJIEM, BOSHUKAIOIIUX B X0JI€ TIPO-
deccroHanbHON JEATENbHOCTH, MPHUBIEKATh S MX PEIIeHHS COOTBETCTBYIOMIMHA (PH3UKO-
MaTeMaTUYeCKHi anmnapar;

- BJaJIeTh OCHOBHBIMHU IpHEMaMH OOPaOOTKU W TPEACTABICHHUS HKCIEPHUMEHTAIbHBIX
JTAaHHBIX.

3HaHUs, TIOJTYYSHHBIE CTYIEHTOM MPH M3Y4YeHUU Kypca «Du3nuka KOHACHCUPOBAHHOTO CO-
CTOSTHUS» OyIyT HEOOXOIWUMBI /ISl OCBOCHUS CIEAYIONINX JUCHUILTHH: «Du3ndeckne OCHOBHI
AIIEKTPOHUKNY, «HaHOAIEeKTPOHHKAY.

3 Komnerenuun o0y4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS IMCIHIIIMHbI
(Moay.as) M NJIAHMpPYeMble pe3yJIbTAaThl 00yUeHusl

B xone msyuyenus nucuuiuimHbl «DHU3MKa KOHACHCUPOBAHHOIO COCTOSHHMS» Y CTYACHTA
dbopmupyrores:

- CIIOCOOHOCTb YYHMTHIBaTh COBPEMEHHBIC TEHJICHIIMM PA3BUTHS AIIEKTPOHHKH, H3MEpU-
TEIbHOW M BBIYUCIUTENBLHOM TEXHUKH, WH(GOPMAIMOHHBIX TEXHOJIOTMH B CBOEH mpodeccuo-
HaJIbHOM E€ATEIBbHOCTH.

CTpyKTYpHBIN PJIEMEHT

[Tnanupyembie pe3yabTaThl 00yUIEeHUS
KOMITCTCHIIHH Py pesy. yu

OIIK-7 - cnocOOHOCTh YYUTHIBATH COBPEMEHHBIC TEHICHIIMH Pa3BUTHUS AICKTPOHUKH, U3MEPHU-
TETHLHOMN ¥ BBIUMCIUTEIHFHOM TEXHUKH, MHPOPMAIIMOHHBIX TEXHOJIOTHIA B CBOCH Mpodeccro-
HaJIbHOW JIESTENBHOCTH

3HaThb \ 3amaun (HU3UKKH KOHJICHCUPOBAHHOTO COCTOSIHMSI M1 XMMHH TBEPJOTO




CTpyKTYpHBIN PJIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

Tena. CoBpeMEHHBIE METO/bl pacueTa aTOMHON CTPYKTYpPbI KpUCTa-
J0B U UX TpyaHocTU. COBpEeMEHHBIE METObI UCCIIEIOBAHUS ATOMHOMN
CTPYKTYpHI BEIIECTBA B KOHJAECHCHPOBAHHOM cOocTOsiHMH. KoHueniuo
KBa3MYaCTUIl NIPU ONUCAHUU TEPMOJUHAMUYECKUX M KHUHETUYECKUX
CBOMCTB KpucTasioB. DOHOHBI U 3IEKTPOHBI.

VYMeThb:

[IpuBnexaTs 11 peleHus IpooaeM BOZHUKAIOUINX B X0JI€ CBOEH
npoeCCUOHATILHOMN IEATEIbHOCTH COOTBETCTBYIOIINNA (DPU3UKO-
MaTeMaTuueckuil annapar. [IpuMeHsATs pu3nuecKue 3aKOHbI PH
IIPOU3BOJICTBE.

Bnaners:

MeTonamu 3KCIIEpUMEHTAJIBHBIX UCCIIEI0OBAaHUH [1apaMETPOB U Xa-
PaKTEpUCTUK MAaTEPUAIOB, IPUOOPOB U YCTPOUCTB BaKYyMHOM, I1a3-
MEHHOM, TBEPIOTEIBHOM, MUKPOBOJHOBOW U ONITUYECKON JIEKTPOHU-
KM U HaHOJIEKTpOHUKU. COBPEMEHHBIMH NPOTPaMMHBIMU CPE/ICTBA-
MU UX MOJEIUPOBAHUS U IPOCKTUPOBAHUS.

[1K-1 ciocoGHOCTBIO CTPOUTH MPOCTEHIINE (PU3MUECKHE U MaTEMAaTUIECKIE MOJIENI IPHOOPOB,
CXEM, YCTPOWCTB U YCTAaHOBOK 3JIEKTPOHUKH U HAHOIEKTPOHUKHU

3HaTh

Teopemy bnoxa W mnpUHUMIBI ONKUCAaHUS COCTOSHUS KBa3W4aCTHUI
(KBa3UUMITYJIbC, BETBU 3aKOHA qucnepcun).CTaTUCTUKY KBa3UYaCTHIL,
pactipenenenus boze-Ditnmreitna u ®epmu-upaka. OoToOHBI, Mar-
HOHBI, IUIa3MOHBI M SKCUTOHBI M KBAa3UKJIACCHYECKUE I10JIs1, KOTOpbIE
UM coOoTBeTCTBYIOT. KuneTnueckue npoueccel. [IpuHIunbl onvcanue
HEPABHOBECHBIX IPOCTPAHCTBEHHO HEOJHOPOAHBIX cOCTOsHMU. On-
HOYacTU4HbIE QYHKIUU pacripenenaeHus. [noTHOCTs cocTosiHuM B da-
30BOM MpoCTpaHCcTBE. BoHOBBIE MakeThl U UX JBI)KEHUE. BrIBOA K-
HETUYECKOI0 ypaBHEHUS AJISl 3JIEKTPOHOB B MPUOIMKEHUU BPEMEHU
penakcanuy. ODJIEMEHTapHYI0 TEOPHIO AJIEKTPONPOBOJHOCTH METall-
70B. BnusiHue nporeccoB coymapeHusi KBa3MUacTHI] Ha BpeMsl pellak-
canuu. TermnonpoBogHOCTh, 3akoH Buaemana-®dpanna, ycioBus ero
MPUMEHUMOCTH. TepMmoanekTpuyeckue mnpouecchl. J[BUykeHue siek-
TPOHOB B CHJIbBHOM MAarHUTHOM IIOJi€ TIpPU HHU3KHX TeMIepaTypax.
HukmoTponHaro maccy. MeTo HHUKIOTPOHHOTO pE30HAHCAa B METall-
Jax ¥ nonynpoBojaHukax. Pazmepusie addextsr. Dddexr [e-I"aaza-
Ban-Anbdpena u llly6nukoBa-/le-I'aaza, ux ucmnonb3zoBaHHe ISl HC-
CJIEOBAHMsI IOBEPXHOCTH

VYMmers:

OcyiecTBiiTh cOOp M aHATU3 UCXOAHBIX JAHHBIX JJIS pacdyeTa u Impo-
EKTHUPOBAHUSA HJIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOICTB Pa3InYHOTO
(YHKIIMOHATILHOTO Ha3HAYEHUS

Braners:

3HaHUSAMH, HEOOXOAUMBIMU JIJIs1 TOHUMAaHUs (PU3UYECKUX MTPOLIECCOB
MIPH OCYLIECTBIEHNU TPO(ECCUOHATILHOM e TeIbHOCTH. MeTonaMu
JKCIIEPUMEHTAIIBHBIX UCCIIEJOBAaHUIN [TAPAMETPOB U XapaKTEPUCTUK
MaTepuasoB, IPUOOPOB U YCTPONUCTB BaKyyMHOM, MJIa3MEHHOH, TBEp-
JOTEJIBHON, MUKPOBOJIHOBOW U OIITUYECKOU DJIEKTPOHUKH U HAHO-
JJIEKTPOHMKHU.

4 CTpyKTYypa U coJepkaHue JTUCUMIIIIMHBI (MOTYJISA)

OO01mast TpyA0€MKOCTh TUCHIUTUIMHBI COCTaBIsAeT 3 enuHullbl, 108 4.
KonrtakTHas padorta —13,2 akana. 4acos:




Aynuropnas —10 akan. gacos,
Bueaynuropnas - 3,2 akaj. 4acos;
JIKIIUU — 6 aKaJI. 4acoB, MPAKTUYECKUE 3aHATUS — 4 aKkaJl. 9acoB, 2 4. MHTEP. JICKII.
caMocTosTeNbHas pabora - 86,1 akax. yacos,
MOJIFOTOBKA K dK3aMeHY — 8,7 akaJl. 4acoB.

AynutopHas KoHTakT-
Has pabora

®opMBI TEKYIIIETO
KOHTPOJIA ycIe-

(B akag. gacax) Kog u
BaeMOCTH (110 He-
Paszgen 2 . Buj caMoCTOs- | IesAM CeMecTpa). CHTIE;%K;}IIE__
JVICIIUIIINHBI Z = e 8 . |TenpHOM paboTsl|{POpMa IIPOMEKY- )
E & &2 3 S g TOUHOH arrecta- | ot KOM
S | EE HES S IIUH (IO CEMECT- TCTCHI M
2 |8 =2 98
=11 pam)
=
1. Pa3nen 1. Uzyuenune | 3 2 1,5| 21 |Uzydyenue uno-| BeimosaneHue OIIK-7,
MEKAaTOMHOI'0 B3aNMO/1eli- BTOpEeHHE TeO- | mpakTuueckoii- |IIK-1: 3YB
cTBHS ¥ 1e(eKTOB B TBEP- peTudyeckoro | padoThl Ha Da3e
JBIX TeJax. Marepuaia 1o | miargopmbl BUP-
1.1 Knaccudukanus TBepabIx 1 0,5| 7 | BceM pa3zenaM | TyaJbHBIX NPH-
teit. Tumel cBsi3u. DHeprus TV CIUTUTAHBI, oopos Elvis
CBSI3U. MoIleKynsipHbIe KpH- IIOJIrOTOBKA K
CTaJUIbl, UOHHBIC KPUCTAILIBI, NPaKTUYCCKUM
KOBAJICHTHBIC KPHCTAJLIBI, 3aHATHSIM U
METaJLIBL. KOHTPOJIbHBIM
1.2. Oucnokanuu. Koutyp n 1 05| 7 pabotam
BekTOp broprepca. Hampsixke- /0,
HHSI, HEOOXOaUMBbIE IS 00- 5
pa30BaHMs JAWCIIOKAIIUHU B CO-
BEPIICHHOM KPHUCTAJLIE.
1.3. ducnokanuu. Kontyp u 1 05| 7
BekTOp Broprepca. Hampsike- /0,
HUSI, HEOOXOAMMBIC IJisi 00- 5
pa3oBaHUs AUCIOKAIUH B CO-
BEPILICHHOM KpHUCTAaJLIE.
2. Paznen 2. Uzyuenune | 3 1 3/1| 28 BrInmoanenune
MeXaHHYEeCKHX H TeII0OBbIX NPAKTHYECKOH
CBOMCTB TBEPABIX TeJl. padoTsl Ha 0a3e
2.1. HampsbkeHHOE W Je- 1 05| 7 naT¢opMsl BUpP-
(OpMHPOBAHHOE COCTOSTHHS /0, TYaJIbHBIX NPHU-
TBEPIBIX TeJl. YTIPYroctb 5 6opos Elvis, kon-
3akoH ['yka Jis U30TPOITHBIX TpoJibHasi paboTa
TBepAbpIX Teil.  3akoH ['yka
JUISE aHU3O0TPOIHBIX TBEPIBIX
ten. [lmactnueckue cBoiicTBa
KPUCTAULTHYECKUX  TBEPIBIX
TEJL.
2.2.  OpnHOMEpHBIE  KoOJe- 1 05| 7
0aHUs OJHOPOJHOM CTPYKTY- /0,
pol. Konebanust onHOaToM- 3)
HOU JIMHEWHOU nemnouku. Ko-




nebaHusi OJHOMEPHOW pe-
HIETKH ¢ 0a3UCOM.

2.3. TemmoeMKocTh TBeEp-
IbIX Ten. 3akoH Jlrononra -
IItu. Teopus TemnoeMKOCTH
Oumrerina. Teopust Temio-
emkoctu Jlebas. TermmoBoe
pacuIMpeHusi TBEPAbIX Tell
TemnnonpoBOAHOCTh TBEPIBIX
TeJl.

0,5

3. Pa3nen 3. U3yuenue
3JIeMEHTOB KBAaHTOBOM Me-
XaHUKH U 30HHOH Teopuu
TBEPABIX TeJl.

21

3.1. BonnoBas ¢yHKIuS #
ee ocHOBHBIC cBoiicTBa. Oc-
HOBHBIC TPUHIUIBI KBAaHTO-
Boi  mexanuku. Cpennue
3HA4YCHHUS (DU3UYCCKUX BEJIH-
YUH U KBAHTOBBIC OIEPATO-
ppl. CBoHCTBa KBAaHTOBBIX
onepaTopoB. [lmoTHOCTH MO-
TOKAa BEPOSATHOCTU. YpaBHE-
Hue lpenunrepa. J[BuxeHue
MHUKpPOYACTHI] B MOJIE MOTEH-
UaIbHBIX OapbepoB MU TO-
TEHIMAIbHBIX SIM.

0,5

3.2.  VYpasuenue Ulpenun-
repa B Kpucrajiax.. Bamenrt-
HOe, aauadaTudeckoe U OJI-
HOQJIEKTPOHHOE  MPHUOIIIKe-
Hus. BonnoBas ¢QyHk-1us
bnoxa. Ilepmoguunocts ¢u-
3UYECKUX CBOWCTB KpHUCTaJ-
J0B B K-npoctpaHcTse. [Ipu-
OM-)KeHHe CHJIBHO CBS3aH-
HBIX W CJIa0OCBSA3aHHBIX
JJIEKTPOHOB.

0,5

3.3. 3oHHas Teopus TBEp-
JbIX Tel. 30HHBIM XapakTep
SHEPIUM 3JIEKTPOHOB B KpH-
CTajulax. 3aloJIHEHHE 30H
3JeKTpOHaMH. JIUAJIEeKTpUKH,
MOJIYTIPOBOJHUKU U METAJLJIBL.
[IoHsiTe IBIPKK B BaJ€HTHOU
30HE. 30HBI bpunntosHa.
DddexTuBHas macca dIeK-
TpoHa. OCHOBHBIE CBOWCTBA
AJIEKTPOHA B MEPUOANUYECKOM
nosne kpucrama. Jlokamuzo-
BAaHHbBIE COCTOSIHUSI D3JIEKTPO-
HOB. Knaccubukarms noiy-

0,5

0,2

Beinosinenue ca-
MOCTOSITEJIbHOM
padoThl Ha Ga3e
n1aTGpopMsl BHp-
TyaJbHBIX NPH-
oopos Elvis, kon-
TpoJibHAasi padoTa




ITPOBOJHUKOB.

3.4. 30HHas Teopus TBEp-
IbIX Tel. 30HHBIM XapakTep
SHEPruu 3JIEKTPOHOB B KpH-
cTajlaX. 3aloJHEHHE 30H
JMeKTpoHaMH. J{UANeKTpUKH,
MOJTYTIPOBOTHUKH U METAJLIIBL.
[ToHsiTHE IBIPKKU B BaJECHTHOU
30HE. 30HBI Bbpunntosna.
DddexkTuBHAas Macca JJICK-
TpoHa. OCHOBHBIE CBOWMCTBa
3JIEKTPOHA B MEPUOINYECKOM
none kpucraya. Jlokanuso-
BaHHBIE COCTOSIHUSL DIIEKTPO-
HOB. Knaccudukarus momny-
MPOBOJIHHUKOB.

0,5

0,2

4.  Pasnen 4. U3yueHue
JABUKEHUsI 3apsiI0B B TBeP-
JbIX TeJaX U MOBEPXHOCT-
HBIX CBOHCTB MOJYNPOBO/I-
HHKOB.

2121

21

41. Cratuctuka HOCHTE-
nen 3apspa. OyHKOUSA IUIOT-
HOCTU COCTOSIHUM. DyHKIUA
IUIOTHOCTH COCTOSIHUM B HH3-
KOpa3Mep-HbIX CTPYKTypax.
DyHKIHUH pacrpeneneHus
®epmu - Jupoxka u Mak-
ceemra- bomemmana. Ilo-
BEpXHOCTb U YypoBeHb Dep-
mu. Konnenrtpauus Hocurte-
JIer 3apsia B MOJIYIPOBOIHU-
Kax M MeTalaXx. 3aBHCHU-
MOCTb ypoBHA {PepmMu OT
TeMnepaTypbl U KOHILEHTpa-
1IUU TTPUMECH.

0,5

4.2. Kunermueckme  3¢-
¢dexThl B TBepbIX Tenax. Ku-
HETHYECKOe ypaBHEHHE
boneumana. Bpems penakca-
UM  HOCHUTENEeH  3apdna.
DJEeKTPONPOBOAHOCTh TOTY-
NPOBOJHUKOB W METAJUIOB.
OddexTsl CUTBHOTO  MOJIS.
TepMonnexkTpuueckue u
raJibBAaHOMarHuTHele 3¢ dek-
ThI B TBEPJABIX TeJax.

0,5

KourpoJbHas pa-
oora

4.3. IloBepxHOCTHBIE

CBOICTBA TOJYNPOBOHUKOB.
[IoBepxHOCTHBIE YPOBHM U
IIOBEPXHOCTHBIE  COCTOSIHHMSL.

0,5




Oddext mons. ObpazoBaHue
MHBEPCUOHHBIX, OOOraIieH-
HBIX U OOCJHEHHBIX CIIOEB B
s dekre mons. [ToBepxHOCT-
Hasi MIPOBOJMMOCTh M BOJIBT-
¢dapagHble XapaKTEPUCTHKH.

5. DK3amMmen

IIpoBenenue k-

3aMCHa

5. Obpa3oBaTe/ibHbIE TEXHOJIOTHH:

IIpoBenenne JeKNMOHHBIX 3aHATHI 10 TUCIUIUIMHE PEKOMEHAYETCS COMPOBOXKIATH C
UCTIOJIb30BAaHUEM MYJIbTUMEIUNWHBIX MPE3eHTAlN, BKIIOYAIONINX B ce0sl CIAAbl pa3IUYHBIX
cxeM, (oTtorpaduii U3nENUil, WILTFOCTPAIIMA TEXHOJIOTHYECKUX IMPOIECCOB IMPOU3BOJICTB Mate-
pHAJIOB U DJIEMEHTOB 3JEKTPOHHOW TEXHUKHU. [Ipe3eHTannu crocoOCTBYIOT CTPYKTYPHPOBAHUIO
JICKIHMiA, SJKOHOMHH JICKIIMOHHOTO BPEMECHH, 3aTPaylMBaeMOro Ha MOCTPOCHUE CXEM M rpaduKoB
Ha Jocke. BBICBOOOXKIEHHOE TaKUM 00pa3oM BpeMmsl LeIecO00pa3HO HCIONB30BaTh IS JHAlO-
TOBOTO OOIICHHUS C IPYIIaMU CTYJISHTOB, BKJIIOYATh B JICKIIMOHHBIC YaChl DJIEMEHTHI MTPAKTHY -
CKMX 3aHSTHH, TMPOBOJAUTH HEOOJBIINE OMPOCH C IENBI0 MOAJEPKAHUA PadOTOCIIOCOOHOCTH
CTY/ICHTOB B TEUEHUH BCETrO Kypca.

Ha nexnuoHHbIe 3aHSATHS MPUTIIAMIAIOTCS MPEICTABUTEIN KOMITAHUH, OCYIIECTBISIONINX
CepBUCHOE OOCITy)KMBaHUE 3JIEKTPOHHOTO obopynoBanuss Ha OAO «MMK». B xome naHHBIX
BCTPEY 3a0CTPSETCS] BHUMAHUE CTY/ICHTOB Ha BHICOKOH OTBETCTBEHHOCTH MH)KEHEPOB - DJIEKTPO-
HUKOB B TEXHOJOIMYECKOM IPOLIECCE METAUTyPrHYECKOro MPEANPHUITHS, Ha BaXXHOCTH Ipa-
BUJILHOTO BBIOOpA M3/CIUN DJICKTPOHHON TEXHUKU M MATEPHAJIOB, IPUMEHSIEMBIX B CIICIIAAIIH-
3MPOBAaHHOM 00OPY/IOBaHUU METAJUTyPTUUECKUX arperaTos.

IIpu npoBeneHUN MPAKTHYECKUX PAdOT HEOOXOAUMO CO3/IaTh YCIOBUS ISl CAMOCTOSI-
TENFHON PadOTHl KaKAOTO CTYIIEHTA, OITOMY HEOOXOIUMO IMpesiaraTh CTyJIeHTaM penaTh ca-
MOCTOSTENBHO 33/1a41 y JJOCKH.

JInst 3aKperuieHust MPaKTUYECKUX HABBIKOB COBMECTHO CO CTYJCHTAaMHM MTPOBOISTCS TpaK-
THueckue 3aHsaTus Ha 6ase miardopmsl NI Elvis 1.

6 YueOHo-MeTOAMYECKOE OOecTieyeHe CAMOCTOSATEILHOMH PAaGOThI CTY1eHTOB

Pa3nen Bunnr camocTosTeNn-

. @DopMBbI KOHTPOJIS
JUCLIUTUTMHBI HOM paboOTHI

1. Pa3nen 1. U3yuenue mexkatom- | Utenue nexuuit, npo- |Kontponbhas padora
HOI'0 B3aUMOJAEHCTBUA H J1e- cMoTp npe3eHTanuil. |Nel
(peKTOB B TBEpABIX TeJIaX. YUrenue nononHu-
TEJIHOM JIMTEPaTypHl.

1.1. Knaccudukanust TBepablx Ten.| Urenue neknwmii, npo- | KontponpHas padota
Tunsl cBs3u. DHeprust cBsA3U. Moie-| cMoTp npe3eHTanuid. |Nel
KYJISpHbIE KPHUCTaUIbl, UOHHBIE KpH-| YTeHHe TOMOIHU-
CTaJUIbl, KOBAJIEHTHbIE KPHUCTAJUIBL | TEJIHHOMN JIUTEPATYPHI.
MeETaJIIbL.




1.2. Jucnokamuu. KoHTyp U BekTOp
broprepca. Hanpspkenusi, HeoO0Xoau-
MbI€ JJI 00pa30BaHUs JAMUCIOKAIMH B
COBEPILICHHOM KpHCTaJLJIE.

Urenue nekuui, mpo-
CMOTp IIPE3ECHTALIUMN.
YreHue qONOIHU-
TEJIbHOM JINTEPATYPBHL.

KontponbHas padota
Nel

1.3. Jucnokamuu. KoHTyp U BeKTOp
broprepca. Hanpspkenusi, HeoO0Xoau-
MBbI€ JUII 00pa3oBaHMs JAUCIOKAIUU B
COBEPIICHHOM KpHCTaJLJIE.

Urenue nekuui, mpo-
CMOTp IIPE3ECHTALIUMN.
YreHue qONOIHU-
TEJIbHOM JINTEPATYPBHL.

KonTponbHas padota
Nel

2. Pasnen 2. U3yuyeHue MmexaHu4ve-
CKHX M TEIJIOBELIX CBOMCTB
TBEPIBIX TeJl.

Urenue nekuui, mpo-
CMOTp IPE3ECHTALIUMN.
YreHue qONOIHU-
TEJIbHOW JINTEPATYPBHL.

KonTponbHas padoTa
Nel

2.1. HampspbkenHoe u aedpopMUpOBaH-
HOE COCTOSIHUSI TBEPIBIX Tell. YIpy-
rocTh . 3akoH ['yka A M30TPOMHBIX
TBEpAbIX Tel. 3akoH ['yka st aHu-
30TPOMNHBIX TBEpAbIX Ted. Ilmactuye-
CKME€ CBOMCTBAa KPHUCTaUIMYECKHUX
TBEPJIBIX TEJ.

Urenue Jekuui, npo-
CMOTp IIPE3CHTALIUMN.
YreHnue JONOJIHU-
TEJIbHOM JINTEPATYPHI.

KonTponbHas padota
Nel

2.2. OpHOMepHBIE KOJEOaHHS OJIHO-
ponHoil cTpykTypbl. Konebanus of-
HOATOMHOW JIMHEWHON uenoyku. Ko-
nebaHusl OJTHOMEPHOM pElIeTKu ¢ 0a-
3HCOM.

UreHue nekuui, mpo-
CMOTp MPE3ECHTALIHM.
Yrenue I0NOJIHU-
TEJIbHOM JIUTEPATYpPHI.

KonrponsHas pabora
Nel

2.3. TenmoeMKoCTb TBEpHBIX Tel. 3a-
koH /ltomonra - IItu. Teopus Termio-
eMKocTu OHiuTerHa. Teopus Tero-
emkoctu [lebas. TermmoBoe paciiupe-
HUS TBEpABIX Tel. TennonpoBogHOCTh
TBEPJBIX TEJ.

Urenue nekuuu, mpo-
CMOTp IPE3ECHTALIUMN.
UYUreHue 10MoMHu-
TEJIbHOM JINTEPATypPHI.

KonTponbnas pabota
Nel

3. Paspeu 3. U3y4eHne 3jieMeHTOB
KBAHTOBOM MEeXaHUKH M 30HHOM Teo-
PHMH TBEPABIX TeJl.

Urenue nekuuu, mpo-
CMOTp IIPE3ECHTAIIUMN.
UYUreHue 10MoMHu-
TEJILHOM JINTEPATYypPHI.

KonTponbHas pabota
Ne2

3.1. BonHoBas (yHKIHS U €€ OCHOB-
Hble CBOMCTBAa. OCHOBHBIE MPUHIIUIIBI
KBaHTOBOM MexaHuku. CpenHue 3Ha-
yeHUs1 (PU3NYECKUX BEJIMYUH W KBaH-
TOBbIE onepartopbl. CBONCTBAa KBAHTO-
BBIX omepatopoB. [ImoTHOCTE mOTOKA
BeposiTHOCTH. YpaBHeHue lllpenunre-
pa. JIB>kKeHHE MHUKpPOYACTUIl B IOJIE
MOTEHIIMATBHBIX OaphbepoB M MOTCH-
[HAJILHBIX M.

UreHue nekuui, mpo-
CMOTp IPE3CHTAIIUMN.
YreHue JOMOJIHU-

TEJIbHOM JINTEPATypPHI.

KonTponbnas padora
Neo2

3.2.  VYpasuenue lllpeamnrepa B Kpu-
cTajulax.. BaneHTHoe, aanabatuye-
CKO€ U OJHOXJIEKTPOHHOE MpHOIHKe-
Hus. BonnoBas ¢yuk-mus brnoxa. Ile-
PUOAMYHOCTh (PU3MUECKUX CBOMCTB
KPUCTANIOB B K-TipocTpaHcTee. [Ipu-
OJu-’)KeHHE CUIIBHO CBSA3aHHBIX U Cla-
OOCBSI3aHHBIX JEKTPOHOB.

Urenue nekuui, mpo-
CMOTp IIPE3CHTALIAMN.
Yrenue JONOJIHU-

TEJIbHOW JINTEPATYPBHL.

KonTposnbnas padbora
Ne2




3.3.

30HHas TeOpUs TBEPHABIX Tell.
30HHBIM XapaKTep 3HEPIUU AIIEKTPO-
HOB B KpPHCTAJUIaX. 3arOJIHEHUE 30H
JJNIEKTPOHAMU.  JIMAIEKTpUKH, IOIIY-
NPOBOJHUKU ¥ MeTayuibl. [loHsTHE
JBIPKH B BaJICHTHOM 30HE. 30HBI
bpumnmiosna.  OddextuBHas  macca
anektpoHa.  OCHOBHBIE  CBOWCTBa
AJIEKTPOHA B TEPHOAMYECKOM  II0JIC
KpucTaa. JIokaIn30BaHHBIE COCTOS-

Urenue nekuui, mpo-
CMOTp IIPE3ECHTALIUMN.
YreHue qONOIHU-

TEJIbHOM JINTEPATYPBHL.

KontponbHas padota
No2

HUs  9nekTpoHoB. Kiaccudukanus
MIOJIYITPOBOJTHUKOB.
3.4. 3oHHasg Teopus TBEpIbIX Te.| UTeHue nekumid, npo- | KonTponsHas pabora

30HHBIM XapaKTep 3HEPTUU AIIEKTPO-
HOB B KpHUCTaJlJlaX. 3aloJHEHHE 30H
ANEKTPOHAMM.  JIMAIEKTpUKH, IOIY-
OPOBOAHMKU UM MeTaiuibl. [lonstue
JIBIPKH B BaJICHTHOM 30HE. 30HBI
bpumniosna.  DddextuBHas  macca
anekTtpoHa.  OCHOBHBIE  CBOWCTBa
JJIEKTPOHA B TEPUOJAMYECKOM  TIOJIE
Kpuctaa. JIokanM30BaHHBIE COCTOS-
HUS 9NeKkTpoHoB. Knaccudukanus
MOJTYITPOBOTHUKOB.

CMOTp IPE3CHTALUM.
YreHnue JONOIHU-

TEJILHOM JINTEPATypPHI.

Ne2

Pasnen 4. Uzyuenue nBukeHust

3apgaA0B B TBEPABIX TEJIaxX U MOBEPX-
HOCTHBIX CBOICTB MOJIYITPOBOJAHHUKOB.

Urenue nekuuu, mpo-
CMOTp IPE3CHTAIIUMN.
YreHue J0MOJIHU-

TEJILHOM JINTEPATYypPHI.

KonTponbHas pabota
Ne2

Cratuctuka HOCHUTENEH 3apsja.
@yHKIHA  IUIOTHOCTH  COCTOSIHMM.
OyHKIUA IUIOTHOCTU COCTOSIHUM B
HU3KOpPa3Mep-HbIX CTPYKTYypax.
Oyukuuu pactpeznenenus Pepmu -
dupoka m Makcsemia- bonbsiMana.
IloBepxHOoCTE M ypoBeHb Depmu.
KoHueHntpanusa Hocutenen 3apsjaa B
MOJIyIPOBOJHUKAX U MeTajllax. 3aBH-
cuMocTh ypoBHs depmu oT Temrmepa-
TYpbl U KOHLEHTpAlMU IPUMECH.

Urenue nekuuu, mpo-
CMOTp IPE3CHTALIUMN.
YreHue JOMOJIHU-

TEJIbHOM JINTEPATYypPHI.

KonTpomnbHas pabota
Ne2

Kunernueckue 3¢ dextsl B TBEp-
nbIx Tenax. Kunernueckoe ypaBHeHHE
boneimana. Bpemsi penakcanuum HoO-
cuteneil 3apsga. DIEKTPONPOBOJ-
HOCTB TTOJTYIIPOBOTHUKOB U METAJIJIOB.
O¢ddextsr cunpHOro mnomd. Tepmo-
DIIEKTPUUYECKHE W TaJbBAaHOMAarHUT-
HbIe 9(PEKTHI B TBEPIBIX TEIAX.

Urenue nekuui, mpo-
CMOTp IIPE3CHTALIAN.
YreHre JOTOIHH-

TEJIBHOM JIUTEPATYPHI.

KonTposnbnas padbora
Ne2

4.3.

[ToBepXHOCTHBIE CBOMCTBA MOJY-
MPOBOAHHUKOB. [I0BEpXHOCTHBIC YPOB-
HU M TIOBEPXHOCTHBIE COCTOSIHHUSL.
O¢pdexr moma. O6pazoBaHue HHBEp-
CHOHHBIX, OOOralleHHBIX W 00eqHEeH-

Urenue nekuui, mpo-
CMOTp IIPE3CHTALIAMN.
Yrenue JONOJIHU-

TEJIbHOW JINTEPATYPBHL.

KontponpHas padota
Neo2




HBIX cioeB B 3ddekte noss. [ToBepx-
HOCTHas IPOBOAHUMOCTb U BOHBT(ba-
paJiHbIe XapaKTePUCTUKH.

6. DK3amMeH

UreHue nekuui, mpo-
CMOTp IpE3CHTAIIUMN.
Yrenue J0MOJIHU-
TEJIbHOM JINTEPATYPHI.




7. OuneHo4HbIe CpeacTBa VI MPOBeeHHS MTPOMEKYTOYHOH ATTeCTAluH

HpOMC)KyTO‘IHaSI aTTeCTalusd UMCECT LECJIbIO OIIPECACIUTD CTCIICHDb JOCTHUXXCHUA 3aIlJIaHUPOBAHHBIX PE3YJIbTATOB 06yquH51 110 JUCLIUIIJINHE (MOILy.]'IIO) 3a
onpe/ielICHHBIN Mepro T 00y4YeHHs (CeMeCTp) U MOXKET IPOBOJUTHLCS B (DopMe 3adeTa, 3a4eTa ¢ OIICHKOM, SK3aMeHa, 3alllUThl KypCcoOBOTO MpoekTa (pabo-

THI).

JIaHHBIN pa3ien COCTOUT UX ABYX ITYHKTOB:
a) [Tnanupyemsbie pe3ynbTaTsl 00y4eHUs U OLIEHOYHBIE CPEACTBA ISl IIPOBECHUS IIPOMEXYTOYHOM aTTECTaIHH.

6) ITopsimok mpoBeAeHUs MPOMEKYTOUHOM aTTECTAINH, TOKA3aTeNI U KPUTEPUHU OLICHUBAHMUSL.

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaThl 00yUeHHUsI

OrneHOYHBIC CPEICTBA

OIIK-7 - cnocoOHOCTb YUUTHIBaTh COBPEMEHHBIE TEHACHLIUN PA3BUTHUS 3JIEKTPOHUKU, U3MEPUTEIBHON U BBIYUCIUTENBHON TEXHUKHU, UH(OPMALIMOH-
HBIX TEXHOJIOTUH B cBOEH PO ecCHOHAIbHOMN 1€ TEIbHOCTH

3HaTe

Teopemy biioxa W DpUHUHUIBI ONMHCAHUA COCTOSIHUSA
KBa3MyacTULl (KBa3MHMMIIYJIbC, BETBU 3aKOHa JUCIEp-
cun).CTaTuCTUKY KBa3U4yacTull, pacnpeneinenus boze-
OiinireriHa u ®epmu-lupaka. OOTOHBI, MarHOHBI,
IJIa3MOHBl M SKCUTOHBI UM KBa3MKJIACCUYECKHUE I10JIS,
KOTOpBbIE UM COOTBETCTBYIOT. KnHeTnueckue mporec-
cbl. [IpyHIMIIBI OonKMcaHuEe HEPaBHOBECHBIX MPOCTPaH-
CTBEHHO HEOJHOPOAHBIX COCTOSHUN. ONHOYAaCTUYHbIE
¢byHkMu pacnpenenenus. IIOTHOCTh cocTOsIHUN B
¢a3zoBoM mpocTpaHcTBe. BOJMHOBBIE MakeTbl U UX
NBUKEHHE. BBIBOJ KMHETUYECKOTO YpaBHEHHUS s
JIEKTPOHOB B MPUOJIMKEHUU BPEMEHHU peNlaKCallHH.
DNeMEHTApHYI0 TEOPHUIO AIEKTPONPOBOJIHOCTH METaJ-
J0B. BnusHMe mpoueccoB coynapeHus KBa3WYacTHIL
Ha BpeMms pejakcanuu. TenaonpoBOJHOCTh, 3aKOH
Bunemana-®panna, ycioBHs €ro IPHUMEHHUMOCTH.
TepmoanexkTpuyeckne mponeccsl. JIBUKEHUE JIIeK-
TPOHOB B CHJIbHOM MarHUTHOM I10JI€ IPU HU3KUX TEM-
neparypax. [uknorponnaro maccy. Meron unukio-
TPOHHOT'O pE30HaHCAa B METaUIaX U IOJIYIPOBOAHU-
kax. Pasmepnbie sddextsl. Dpdexr Jle-I'aaza-Ban-

Bonpocs! 111 NOATOTOBKH K 3K3aMeHY:

1. ®wusuka KOHJIEHCUPOBAHHOTO COCTOSIHUSA Belle-
cTBa U ¢u3nKa TBepAoro Tena. CBsi3b aTOMOB B pe-
metke. CUMMETpHsI U CTPYKTypa KpUCTAILIIOB, 00paT-
Has pelIeTKa.

2. VYpasuenue lllpenuHrepa B nepuoIu4eckom
noTteHimane. bioxosckas BomHoBast pyukius. Kpasu-
uMIynbe. 30HbI bpuimosHa B 00paTHOM IPOCTPAHCT-
BE.

3. Pa3perienHble sHepreTHUECKUE 30HbI U CIIEK-
TpaJibHbIe 1enu. bparrosekas nudpakuus u TYHHEIH-
poBaHue 31eKTpoHOB. Ciabas U CHIIbHAs CBS3b. D -
(dexTrBHAs Macca. DJIEKTPOHBI U JIBIPKH.

4. Knaccuduxkaiys KpUCTaIOB 110 TUITY TIPOBO-
JUMOCTH: METAJIJIbI, TOJyMETaJlIbl, IOJIYIPOBOJIHUKH,
JURJIEKTPUKHU C TOYKU 3PEHMSI 30HHOM TEOPHUH.

5. Konebanus kpuctayumyeckoil pemerku. AKy-
CTHUYECKHE U ONTUYECKUE YIIpyrue BoiaHbl. KBaHTOBA-
Hue Konebanuit pemerku. Hynesbie konebanus u ¢o-
HOHBbI. KBaHTOBBIE KPUCTAILIBI.

6. TemmoemkocTh pemeTkd. Mojenn DWHINTeHHA




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Inanupyemsble pe3ynbTaThl 00ydeHHUsI

OrneHOYHBIC CPEICTBA

Anbdena u lllyonukosa-/le-I"aaza, ux ucnosbp3oBaHue
JUTSL ICCIIETIOBAHUS IOBEPXHOCTU

u Jle6as. Aarapmonundeckue 3¢dextrl. Termmoroe
pacIIMpPEeHHE U TETIONPOBOIHOCTD.

7. Hocurenu 3apsia B MOJIYIMPOBOAHUKAX U Me-
Taymax. KBaHTOBOE BBIPOXKIAEHUE U MOHATUE O MarHe-
TH3M aTOMOB U KpucTayuioB. Knaccudukanus marae-
TuKOB. [TapamarneTuku u guamarueruku. deppomar-
HETHKH, aHTU(PEeppOMarHeTuku, peppuMarHeTHKu, re-
JTUKOUJATBHBIE CTPYKTYPBI, CIIMHOB bI€ CTEKJIa. TeM-
neparypsl Kiopu u Heensi. OOMeHHOe B3auMoIeHCT-
BHe. MarnuTHas annsorponus. JlomeHsl. ['ucrepesuc.

YMers: [TpuBnexaTs I pemeHns npoodaeM BO3ZHUKAIOMINX B KoHnTpoJibHbIe padoThl. Y CTHBII onpoc
X0Jie cBOel mpodeccHoHaIbHOM 1eATeNbHOCTH cooT- | Tembl: U3ydyeHHe Me:KaTOMHOTO B3aMMO/IeHCTBUSA
BETCTBYIOIINN (PU3NKO-MAaTEMAaTUIECKHUI ammmapar U AedeKToB B TBEPABIX TeJIaX.

Bnagers: 3HaHUAMH, HEOOXOMMBIMU JUIs TOHUMaHUs Gusnue- | CamoctosTenbHble padoThl. Tembl: U3yuenue diie-

CKHUX IIPOILIECCOB IIPH OCYIIECTBIEHUH Mpodeccuo-
HaJIbHOM JEATENBHOCTU. MeTo1aMU dKCTIIEpUMEHTAIIb-
HBIX HCCIIEJOBAaHUH NTapaMETPOB U XapAKTEPUCTUK Ma-
TepUasoB, MPUOOPOB U YCTPOICTB BaKyyMHOH, MJ1a3-
MEHHOM, TBEPAOTEIbHON, MUKPOBOJIHOBOM U ONTHYE-
CKOH DJIEKTPOHHUKHU U HAHODJIEKTPOHUKH.

MEHTOB KBAHTOBOII MeXaHUKHU U 30HHOH TEOPpUH
TBEPALIX TEJI.

ITK-1 cnocoOHOCTBIO CTPOUTH HpOCTCfII.HPIC (I)I/I3I/I‘-IGCKI/IC 1 MaTeMaTHYCCKHUEC MOJCIIN HpI/I60p0B, CXEM, YCTpOﬁCTB 1 YCTAaHOBOK 3JICKTPOHUKU U HaA-
HOJJICKTPOHUKH PA3JIMIHOTI'O CI)YHKIII/IOHHJ'II)HOFO Ha3HA4YCHUA, a TaAKXKE UCIIOJb30BATE CTAHAAPTHBIC ITPOrpaMMHBIC CPEACTBA UX KOMIIBIOTCPHOT'O

MOICIINPOBAHUSA

3HaTh:

3agaun GU3MKN KOHACHCUPOBAHHOTO COCTOSTHUS U
XUMUHU TBepAOoro Tena. CoBpeMeHHbIE METO/IbI pacue-
Ta aTOMHOM CTPYKTYPbI KPUCTAJIIOB U UX TPYIAHOCTH.
CoBpeMeHHbIE METO/IbI UCCIIEIOBAHNS] aTOMHOM

Bonpocs! /151 NOATOTOBKH K IK3aMeHY:

8. OcHOBHBIE CBOICTBA CBEPXIPOBOJHUKOB. -
dexT MeiiccHepa. KBanToOBaHWE MarHUTHOTO TIOTOKA B
cBepxnpoBoHukax. Cepxnposoguuki | u Il poxa.




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Inanupyemsble pe3ynbTaThl 00ydeHHUsI

OrneHOYHBIC CPEICTBA

CTPYKTYpBI BEILIECTBA B KOHACHCUPOBAHHOM COCTOSI-
HuM. KOHIeNnuio KBa3uyacTul] IIpU ONIMCAHUU TEPMO-
JUHAMHYECKUX U KHHETHYECKUX CBOMCTB KPUCTAJLIOB.
@DOHOHBI U IEKTPOHBI.

Dddexror [xozedcona. Teopus 'un3dypra-Jlangay.

9. Mukpockonuueckasi TeOpHUsi CBEPXIIPOBOIUMOC
1 bapnuna-Kynepa-llIpuddepa. Kyneposckue mapsr
U 1LIETb B CIEKTpe. BricokoTemMnepaTypHas CBEpXIIPO-
BOUMOCTb. [Ipumenenue ceepxnpoBogumocTh. Kiac-
CHYECKHE U KBAaHTOBBIE (pepMu- U 003e-kuaxkoctu. Po-
TOHBI U CBEPXTEKY4ECTb.

10. KBa3uuacTHIIbl B TBEPJOM Tele. DICKTPOHBI U
JBIPKU. DKCUTOHBI. YTIpyrue BoiHbI U (poHOHBI. Criu-
HOBBIE BOJIHBI ¥ MarHoHkbI. [Tma3mMenHbIe Konebanus u
r1a3MoHbl. [Tossgponsl. I1oasipuTOHBI.

11. MexaHu3MBI JIEKTPUUECKOM MOISTPUIYEMOCTH
KpHucTaioB. JIokanbHOE 10JIe U JU3JIEKTpUIecKas
npoHunaemocts. KommuiekcHas nponunaemocts. On-
TUYECKHE CBOMCTBA HOHHBIX KPUCTAIJIOB.

12. TTupodNEeKTPUKH U CETHETODICKTPUKH.

13. XKunkue kpuctaimisl. [lomumepsr. Opranude-
CKHE MOJIyNIPOBOHUKH. DyIIepeHbl, KBAHTOBBIE yT-
JepoIHbIE TPYOKH, TpadeH.

14. ®paxransl. He ynopsinouennsie u c¢i1abo ymo-
pSAAOYEHHBIE CUCTEMBI. Teopusi IpOTEKaHUsI.

15. Hecopa3mepHble cTpyKTyphl. KBa3ukpucTamibl.

16. BouHBI 3apsi10BOY M CTMHOBO# MIOTHOCTH Te-
IUIOBBIE M paiiallMOHHBIE TOUEUHBIE e(PEKTHI B KpU-
cTajiax, MexaHu3mbl AU Py3un. Jlucmokanuu.

YMers: OcymiecTBiATh cOOp M aHAIU3 UCXOJHBIX AaHHBIX 11 | KoHTpoabHbIe pa6oThl. Y cTHBIN onpoc Tembl:
pacuera ¥ MpOeKTUPOBAHUS JIEKTPOHHBIX MPUOOpoB, | U3yueHune IBHKEHHS 3apsiI0OB B TBEPABIX TeJIax U
CXEM M YCTPOHCTB pa3IMYHOIrO ()yHKIIMOHAJIHHOTO Ha- | MOBEPXHOCTHBIX CBOICTB MOJIyIPOBOIHUKOB.
3HAa4YCHUA

Bnaners: CoBpeMEHHBIMH IPOTPaMMHBIMU CPEICTBAMHU MOJIE- CamocrosrenbHble paboTel. Tembl: M3ydyeHue mexa-




CTpyKTYpHBIH 3JIEMEHT
KOMIIETCHIINH [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHsble CpeacTBa

JUPOBAHUS U MPOEKTUPOBAHUS HU3UUECKUX U MaTe- HUYeCKHX U TEeNJIOBBIX CBOMCTB TBEPAbIX TeJl
MaTHUYEeCKHX MOJIETIei mpruOOpOB.

Meroaamu 3KCIIEpUMEHTAIbHBIX UCCIEA0BAHUN Ta-
paMETPOB U XapaKTEPUCTUK MAaTEPUAJIOB, IPUOOPOB U
YCTPOMCTB BaKyyMHOM, IJIA3MEHHOM, TBEPAOTEIIbHOM,
MHKPOBOJIHOBOM M ONITUYECKOM 3JIEKTPOHUKHU U HAHO-
JJEKTPOHHUKHU

Kpurepun onenkn sx3aMeHa (B COOTBETCTBHH € (POPMHUPYEMBIMU KOMIIETEHIIMSIMU M IIAHUPYEMBIMU pe3yabTaTaMu 00y4IeHNs):

Ha OLEHKY «OTJIMYHO» — CTYJIEHT JI0OJDKEH IIOKa3aTh BHICOKUH YpOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE IOMCKa, BOCIIPOM3BEACHUS, IEpepabOTKU U
00BbsicHeHUS! MH(POPMAITUK, HO M WHTEIUICKTYaJIbHbIE HABBIKU IO BEIOOPY ONTHMAJIBHOTO METO/Ia PEIICHHS TUTIOBBIX 33J1a4, HABBIKM PEUICHUs TPodIeM
U 3aJa4 NOBBILIECHHON CJI0KHOCTH, BBIHECEHUS] KPUTUUECKUX CYKIEHUH 110 IOBOJY IOJIyYE€HHBIX PE3YyJIbTATOB PELLCHHUS,

Ha OIICHKY «XOPOIIO» — CTY/AEHT JIOJKEH II0Ka3aTh BHICOKUM YPOBEHb 3HAHUI HE TOJBKO HA YPOBHE MTOMCKA, BOCIIPOU3BEACHMUSI, IEPEPAOOTKH U
00bsicHeHUs! UH(OPMAIMK, HO U UHTEJUIEKTYaJIbHbIE HABBIKM PELICHUs TUIIOBBIX NMPOOJIEM U 33]a4, HAXOXKAECHUS YHUKAJIBHBIX OTBETOB K IIpobIemMawm;

Ha OLIEHKY «yAOBJIETBOPUTEIbHO» — CTYJCHT JTOJDKEH MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHS M 00BbICHEHHUS HH(OPMAIIMH, HABBIKH pe-
LIEHMSI IPOCTHIX 3a]a4, IPUMEHsSI U3yUCHHbIE AITOPUTMBIL;

Ha OLICHKY «HEeYI0BJIeTBOPHUTEIbHO» — CTYICHT HE MOXET ITOKa3aTh 3HAHHs Ha YPOBHE BOCIIPOU3BEICHHS M 00bICHEHHs HH(OpMaIu, He MO-
KET I10Ka3aTh NHTEJUIEKTYyaJIbHbIE HABBIKM PELIEHUS IIPOCTBIX 3a/1a4.




8. YueOHo-MeToaMUYecKkoe U HH(POPMALMOHHOE 00ecTedeHre JUCIUNIMHBI (MOIYJIA)
a) OcHoBHas1 IMTEpaTypAa:

1. Kynbkos, B. I'. ®u3uka KOHIEHCUPOBAHHOI'O COCTOSIHUS B 3JIEKTPOTEXHUUYECKOM

MarepuanoBeneHun : yueobnoe nmocodbue / B. I'. KynbkoB. — Cankr-IletepOypr : Jlanp,
2017. — 272 c¢. — ISBN 978-5-8114-2379-8. — TekcT : anexkTpoHHbIH // Jlanp : 37ex-
TpoHHO-OMOMMoTeuHass cucrema. — URL: https://e.lanbook.com/reader/book/90003/#1

(mara oopamenusi: 09.06.2020). — Pexum goctyna: Juist aBTOpHU3. MOJIb30BaTENCH.

2. MonexynspHas ¢usuka. TepmomuHamuka. KoOHIECHCHpOBaHHBIC COCTOSHUS
yuebnoe nocooue / I1I. A. I[Mupanumsunum, E. B. [llanaruna, H. A. Kansesa, E. A. Ilonko-
Ba. — 2-¢ u3a., non. — Cankr-IletepOypr : Jlanp, 2017. — 200 ¢. — ISBN 978-5-8114-
2431-3. — Texcr : nekTpoHHbId // Jlanb : anekTponHO-0MOIMOTeYHas cucrema. — URL:
https://e.lanbook.com/reader/book/91292/#1 (nara oGparienus: 09.06.2020). — Pexum
JOCTYTIA: JIJISl aBTOPH3. TOJTH30BATEIICH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

Brnagumupos, I'. I'. ®u3uka moBepXHOCTH TBEPIbIX Tel : yueOHoe mocodue / I'. I'. Bnanu-
mupoB. — Cankr-IlerepOypr : Jlanb, 2016. — 352 ¢. — ISBN 978-5-8114-1997-5. — Tekcr :
3JICKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/reader/book/71707/#3 (mata obpamenus: 21.10.2020). — Pexwum mocty-
na: Juisi aBTOpHU3. MOJIb30BaTENCH.

B) MeTroanuyeckue yKa3aHusi:

1.Anpumos, 1. M. ®@usuka tBeproro tena. COOpHUK 3aaay : yueOHoe mocodue / M. M.
Andpumos, C. I1. Kobenera, M. I1. KonosanoB. — Mocksa : MUCHUC, 2011. — 70 ¢. — ISBN
978-5-87623-426-1. — TekcT : 2NeKTPOHHBIN // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/reader/book/47457/#1 (nmara obpammenus: 21.10.2020). — Pexum
JOCTYTIA: JIJISl aBTOPH3. TIOJTH30BaTEIICH.

2) Ilpocpammmnoe obecneuenue u Hnmepnem-pecypcol:

Haumenoanue [10 Ne norosopa Cpok 1elCTBUS JTUIICH3UH
Windows 7 N-1227 or 8.10.2018 11.10.2021

H-757-17 ot 27.06.2017 27.07.2018

J1-593-16 ot 20.05.2016 20.05.2017

J1-1421-15 ot 13.07.2015 13.07.2016
7 Zip CBoOomHO pacmpopcTpanse- OeccpovyHO

Moe

CBOOOJIHO pacHpoCTpaHsIeMoe

FAR Manager 10 0eccpouHo

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo

IIpodeccnonanbHble 6a3b1 JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca CchlnKa

HNudopmannonnas cucrema - EquHoe 0KHO URL: http://window.edu.ru/
JIOCTyna K MHPOPMAIMOHHBIM pecypcaM

HanmnonansHas napopMannoHHo-
aHanuTthueckas cucrtema — Poccuiickuii un- |URL: https://elibrary.ru/project risc.asp
nekc Hayudoro nuuruposanus (PYHIL)

[TouckoBas cuctema Axanemus Google

(Google Scholar) URL: https://scholar.google.ru/
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Poccutickas ['ocynapcTBenHas 6ubanoTexa.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypcbl onbanoreku MI'TY

http://magtu.ru:8085/marcweb?2/Default.asp
um. .. HocoBa

9. MaTepunajnbHO-TeXHHYECKOe o0ecrevyeHne M CIUIIIMHbI
YueOHble U MeTOANYECKUE oco0us, paspaboTanHble Kadeapoit «IIEeKTPOHUKU U MUKPO-
AIIEKTPOHUKU» MO JNaHHOW nucuurimae. OOpasmsl paboT cTyaeHToB. KoMIbIOTEpHBIE KIIACCHI
YHUBEPCUTETA C IOCTYIIOM UHTEpHET. MyabTUMEIUIHBIE TPE3CHTALUU 110 pa3/iesiaM JIUCLIHILIU-

HBI.

Tun u Ha3BaHWe ayIMTOPUH

OcHaleHue ayauToOpun

AyauTopus 1Sl JIEKIIUOHHBIX 3aHATHI

MynbTUMEANITHBIE CpPEACTBA XpaHEHUs, Iie-
penavu u npeacTaBieHus HHpopMaIum

Y4eOHble ayTUTOPUU IS TIPOBEICHUS TPAK-
TUYECKUX 3aHATUH, IPYIIIOBBIX U UHAUBULY-
AJIbHBIX KOHCYJBTALMH, TEKYIIEr0 KOHTPOJIA
Y IIPOMEXKYTOYHON aTTeCTallun

Harnsagnele matepuansl U yuyeOHbIE MOJENIN
JUIs BBITTOJIHEHUSI TPAKTUYECKUX paboT.
[lepconanbHble KOMIBIOTEPHI € TAKETOM MS
Office, BbIxos1oM B IHTEpHET U € JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA

[ToMemieHust Ui CaMOCTOSITETIHHON PaOOTHI
0o0y4aromuxcs

[lepconanbHble KOMIIBIOTEPHI C MakeToM MS
Office, BbixosoM B IHTEpHET U ¢ AOCTYIIOM B
AEKTPOHHYIO MH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CpPey YHUBEPCUTETA

[Tomemenue i XpaHeHus U npoduiakTuye-
CKOro oOcCHy>KMBaHUsI y4eOHOro 000py/i0Ba-
HUS

Cremnnaxu Ui XpaHeHHsI yueOHOTO 060pyI0-
BaHUA.

HIxadsr 111 XpaHeHUs: y4eOHO-
METOAMYECKON JTOKYMEHTAIMH, yI4eOHOTO
000pyIOBaHUS ¥ YU€OHO-HATIJISTHBIX ITOCO-
owuil.
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