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1 Iles1u ocBOEHUSI IMCHUTLTHHBI (MOLYJIs1)

[enp u3ydeHWs] TUCHUIUIMHBI - (OPMUPOBAHNE HAYYHOW OCHOBBI JUISI OCO3HAHHOTO H
[IeJICHAIPABIICHHOTO ~ HMCIIOJB30BAaHUS CBOWCTB TBEPHABIX TEJI, B TMEPBYIO OdYepeIb —
MOJIYTPOBOJTHUKOB, IPU  CO3/JaHUM  3JIEMEHTOB, MPUOOPOB U YCTPOMCTB MHUKPO H
HAHORJICKTPOHUKH.

3agauaMu Kypca CIyKaT pacHIMpeHHe HAyYHOTO Kpyroszopa U 3pyAMIMHU CTYJIEHTOB Ha
0aze wu3ydeHUs (QYHIAMEHTAIBHBIX PE3yJbTaTOB (UMK TBEPAOrO0 Tella M CIIOCOOOB
MPaKTUYECKOI0 HCIOJIb30BAaHUS CBOMCTB TBEPABIX TeEJl, pPa3BUTHE TNMOHMMAHHUS B3aMMOCBS3U
CTPYKTYPBI M COCTaBa TBEPJBIX TEJ, © MHOT000pa3usi UX (PU3NYECKUX CBOMCTB, MPAKTHYECKOE
OBJIQJICHHE METOJIAMH TEOPETUYECKOr0 OMHCAHUS U OCHOBHBIMU TEOPETHUYECKUMHU MOJEISIMU
TBEpPJIOTO TeJia, HABBIKAMHM TOCTAHOBKH (DHU3MYECKOTO 3KCIEPUMEHTA 10 H3yYEHUIO CBOMCTB
TBEPJBIX TEI M OCHOBHBIMU OKCIIEPUMEHTAIBHBIMU METOAMKAMHU, CO3JaHUE OCHOBBI IS
MOCIEAYIOMIETO HU3YYEeHHUS BOMPOCOB (PU3MKK MOJYMPOBOJHUKOBBIX MPUOOPOB, BKIOYAS
3JIEMEHTHI M TIPHOOPHI HAHOAJICKTPOHHUKH, (DU3UKH HU3KOPA3MEPHBIX CHUCTEM, TBEPAOTEIHHOMN
AIIEKTPOHHUKHU U TEXHOJIOTUY MUKPO- M HAHOAJIEKTPOHUKH.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuunnuaa Ousnka KOHACHCUPOBAHHOTO COCTOSIHUSI BXOJUT B 4acTh Y4eOHOTO IJIaHa
dbopMHUpyeMYIO yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH 00pa30BaTeIbHON MPOTPaAMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJAJCHUSA),
c(hopMUpPOBaHHBIC B pE3YJIbTaTE U3yUEHUS JUCITUTUIHH/ TPAKTUK:

Marepuainsl ¥ 2JIEMEHTBI JJIEKTPOHHON TEXHUKH

dusuka

@u3nYeCcKre OCHOBBI IEKTPOHUKHU

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOIUMBI ISl U3YYEHUSI JUCIUILIINH/TIPAKTHUK:

Marepuainsl ¥ 2JIEMEHTBI JJIEKTPOHHON TEXHUKH

Teopernyeckre OCHOBBI JIEKTPOTEXHUKH

MarsuTHBbIE 2JIEMEHTBI JIEKTPOHHBIX YCTPOMCTB

BrinonHenue u 3ammura BbITYCKHON KBaTU(UKaMOHHON paboThI

TexHomornyeckue JaT4uKu

OCHOBBI TPOCKTUPOBAHUS DIIEKTPOHHON KOMITOHEHTHOM 0a3bI

Hanosnexrponuka

OneMeHTH! LU(POBOM TEXHUKH

3 KomnereHuunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBOoe€HUS IUCHUIUIMHBI (Momyns) «®Du3nWka KOHJIEHCUPOBAHHOTO
COCTOSTHHS» OO YJArOITUICS TOIDKEH 00J1a71aTh CIEAYOIIMMH KOMIIETEHITUIMU

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[1K-1 CnocoOeH pa3pabaTbIBaTh CTPYKTYPHBIE M (DYHKIIHOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CHUCTEM
¥ KOMIUICKCOB, IPHHIUIAAIBHBIX CXEM YCTPOHCTB C HCIOJIb30BAaHUEM CPEICTB KOMITBIOTEPHOTO
NPOCKTHUPOBAHUSA, TPOBEJCHHEM MPOCKTHBIX  pacyeToB M  TEXHHKO-?PKOHOMHYECKHM
000CHOBaHMEM NPUHUMAEMBbIX PEIICHUI

IK-1.2 [Tpon3BOIUT TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MPUHATOTO PEIICHHUS C
pacueTramu ceOeCTOMMOCTH YCTPOWMCTBA M CTOMMOCTH €r0 3KCILTyaTalluu;
CpaBHUBACT C aHAJIOT'AMH 110 TEXHUKO-IKOHOMHUYECKUM XapaKTePUCTHKAM




IK-1.1

Pa3pabarpiBaeT SCKU3HBIN TPOEKT, BKIIOYAIOIIMA: BBIOOP CTPYKTYpPHOM
CXCMbI JJICKTPOHHOI'O YCTpOfICTBa HJIM CUCTCMbI IIYTEM CONOCTABJICHHUA
pa3IMYHBIX BapHAHTOB M UX OICHKH C TOYKU 3PEHHS] TEXHUYECKUX U
YKOHOMHYECKUX TPEOOBAHUI; pACCUUTHIBACT BCE HEOOXOAMMBIE MTOKA3ATEIN
CTPYKTYPHOM CXEMBI 3JIEKTPOHHOT'O YCTPOMCTBA UM CUCTEMBI, B TOM YHCIIE
oKasareiu Ka4ecTBa, BEIOHMpaeT u 000CHOBBIBAET CXEMBI
BCIIOMOTaTeNbHbIX VCTDOUCTB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 11 akas. yacos:
—aynuropHas — 10 akaj. 4acos;
— BHEAyIUTOpHas — 1 aKaJI. 4acoB

— caMocTosTenbHas padora — 93,1 aka. yacos;

®dopma aTTecTallum - 3a4eT C OLEHKOMN

AynuropHas 3 =
KOHTaKTHast paboTa E £ dopma TeKyIIero
Pa3znen/ Tema 2 (B axan. yacax) E E‘ Bux N KOHTPOIIA Kon
R — > g O | caMOCTOATENBHOM | yCNeBAEMOCTH U KOMITETeHIIHH
Q & paboThI TIPOMEKYTOYHOH
na6. | mpakr. [ € 8
Jlek. s aTTecTaluu
3aH. 3aH. O &
1. Tumsl KOHICHCHPOBAHHBIX
cpel, CHMMETpHS U CTPYKTypa
KPUCTAIIOB
11 OcHOBHbIE
XapaKTePUCTHKH u
CBOWCTBa
KPHCTATMYECKHUX, 1. ITonroroBka
HEYNOPSIIOYCHHBIX u NPaKTUYECKOMY
aMOp(GHBIX TBEPABIX TEN H 3aHATHIO
JKUJIKHX KPUCTAJLIOB. 2. BoinonHenue
OmnpeneneHue  CTPYKTYPHI MIPaKTHYECKON 1. becena -
MPOCTEHIINX pPEIETOK IMo| 3 1 1 10 paboThI o0cyxaeHue
JTAaHHBIM 3. 2. YCTHBIH ompoc.
PEHTTEHOCTPYKTYPHOTO CamocrosTenbHOe
aHanus3a. Meronbt H3yueHHEe yueOHOU
ONMMCaHHs H MEXaHH3MBI U Hay4yHOH
B3aUMOJICHCTBUS JUTEPATYPHI
3JIEKTPUIECKOTO u
3JIEKTPOMArHUTHOTO TIOJIS C
pELIeTKOM. JvHamuka
HWroro no pazneny 1 1 10
2. CBOOOJHBIN 3JIEKTPOHHBIN Ta3
B MOJYIPOBOJAHUKAX U METaJljIax.
1. [loaroroBka k
MIPaKTHYECKOMY
3aHATHIO
2.1 PacyeTsl KHHETHYECKHX 2. BrimonHeHue
XapaKTepUCTUK  TBEPABIX MPaKTUYECKON 1. Becena -
Ten B npuomkeHnn| 3 1 1 15 paboThI oOcyxJieHne
CBOOOIHOTO 3JIEKTPOHHOTO 3. 2. YCTHBIH ompoc.
rasa. CamocrosTenbHOe
n3yueHue yuyeOHou
Y Hay4HOU
JUTEPATyPHI
Hroro no pazzpeny 1 1 15

3. 3onnas
NPHIIOKEHHS.

Teopus M ee




31 OcHOBHbIE
TPUOIMKEHUS 30HHOU
TEeOpHH, CBOIiCTBa
OJIOXOBCKOTO JIICKTPOHA, H
0COOEHHOCTH

JHEPreTHYECKOTO  CIEKTpa
JNEKTPOHA B  KpPUCTAIIE,
MOHATHE s dexTrBHON
MAacchl. Knaccuguxarmus
TBEpABIX TEN HA METAJIbI,
MOJTYTIPOBOAHUKH u
JDNIEKTPUKH € TOYKH
3peHUs] 30HHOW TEOpPHH.

OcobeHHocTH 30HHOHU
CTPYKTYPBI OCHOBHBIX
HOJIYTIPOBOHUKOB, 1. ITonroroska
HapaMeTpbl 30HHOHI IIPaKTHYECKOMY
CTPYKTYPBI, OIpeeIIsIoNue 3aHATUIO
BO3MOKHOCTb u 2. Beinonxenue
3¢ deKTUBHOCTD NPaKTUYECKOU 1. Becena -
UCITIOJIb30BaHUS  J]AHHOTO 15 padoThI o0CyXIeHHuE
MOJIYIIPOBOJAHUKA I 3. 2. YCTHBIH ompoc.
KOHKPETHBIX IPAKTHYECKUX CamocrosTenbHOe
npuiokeHn. Tumel u poiss u3ydeHue yueOHon
npuMeceit B ¥ HAyIHON
HOJTYTIPOBOAHUKAX. JUTEPaTypbl
Cratuctuka paBHOBECHBIX
HocuTenel 3apsna. MeTtoasl
OIUCaHUs MEJIKUX u
LIIyOOKHX IIPUMECHBIX
COCTOSIHUI, METOJIbI
pacdeTa IOJI0XKEHHS YPOBHS
®epmH B MOJIYIIPOBOHUKE,
0COOEHHOCTH
TeMIepaTypHOi
3aBHCUMOCTH
KOHLIEHTpAallUd  HOCHUTENeH
3apsza, OCHOBHBIE
3 QEKThI, MPOSBISIOUIHECS
Opd  BBICOKOM  YpPOBHE
JIETUPOBAHUSL.
Hroro no pazneny 15
4. HepaBHOBECHbIE HOCHUTEIH
3apsaa
1. IlogroroBska K
IIPaKTHYECKOMY
3aHATUIO
41 Tenepanus, 2. BI)IHOJ'IHeHI/ie
HPaKTUIECKOH 1. Becena -
pexomOuHanus, anpdysus
U Jpeiip HepaBHOBECHBIX 15 padoret O6Cy)KIfeHHe
. 3. 2. YCTHBIH ompoc.
HOCHTeNeH 3apsiaa.
CamocrosTenbHOe
u3ydyeHue yueOHoH
W Hay4HOU
JUTEPaTyphl
Wroro no pazneny 15

5. Marsetuku,

CBEPXIPOBOIHUKH.




1. ITogroroBka k

MIPaKTHIECKOM
5.1 O®usuueckas mnpupoia p y
3aHATHUIO
MarHeTH3Ma, OCHOBHEIE
2. BeinonHeHne
THIIBI MarHeTHKOB. .
. MIPAKTUYECKOH 1. becena -
CpoiicTBa U OCHOBHBIE
3 15 paboTHI obcyxaeHne
TUIBl  CBEPXIIPOBOJIHHKOB, .
3. 2. YCTHBIU ompoc.
MaKpo- u
CamocrosTenpHOe
MUKPOCKOITHYESCKUE MOJICIIH N
n3ydeHue yueOHoH
CBEPXIIPOBOJUMOCTH. N
1 HayIHOU
JIUTEPATYPhI
HUroro no pazaeny 15
6. IloBepxHOCTP W KOHTaKTHBIE
SIBJICHHSI.
1. [loaroroBka k
MIPaKTHYECKOMY
3aHATHIO
2. BeimonHeHue
6.1 KoHTakTHbBIC SBJICHUS B MIPAKTUYECKOM 1. becena -
MeTajuiax ul 3 13,1 pabdoTsl o0cyxieHne
MOJYIIPOBOIHUKAX 3. 2. YCTHBIU ompoc.
CamocrosTensHoe
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPATYPHI
Hroro no pazneny 13,1
7. OcHOBHBIE
JKCIIEPUMEHTAJIbHBIE METOJIBI
U3y4EHUs CTPYKTYPHI,
JNIEKTPUYECKAX M  MarHUTHBIX
CBOWCTB TBEPBIX TEJ.
7.1 MeTtoet
A 1. [loaroroBka k
AKCIIEPUMEHTAJILHOTO
MIPaKTHYECKOMY
OIpeeNeHHs
AJIEKTPONPOBOIHOCTH " JAIITHIO
porp N 2. Brmonuenwne
KOHIICHTpAllMd  HOCHTEIeH .
sapsiza B TBEpIOM Tee MPaKTUYECKOU 1. Becena -
mg b 3§H CLLEHHO 17; 3 10 paboThI o0CyXIeHHE
3OHI])) . on E HLTH AL 3. 2. YCTHBIU o1poc.
> [CHTpALTH, CaMocTosiTenpHOe
TIOABMYKHOCTH, BpEMEHHU o
u3ydyeHue yueOHoi
JKU3HH, k03¢ duLueHTa N
N 1 HayYHOU
mudhy3uu HOCHTENeH
JUTEPATYPHI
3apsjia B TOJIYNPOBOJHUKE.
Wroro no pazneny 10
Hroro 3a cemectp 93,1 320
HToro mo aucCHMILTIHE 93,1 3a4eT C OLECHKOU




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yNnbTaThl OCBOCHUSI NUCIUIUIMHBI JAIOT TPAAWIIMOHHBIE O00pa30BATENbHBIC TEXHOJIOTHH,
TEXHOJIOTHH POOJIEMHOTO oOydeHus, UHTEPAKTUBHbBIC TEXHOJIOTHH,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNIbHOTO  IIpOLEcCa, MPEANOJJAralllyl0 MPSAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJIOB 00y4eHHUsI). YueOHas ACSITENLHOCT CTYJEHTa HOCHT B TaKHX YCJIOBUAX, KaK MMPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

Nndopmanonnass jekuuss -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C E€OUHBIM JUIS BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
WH(POPMAIIMOHHBIMH OOBEKTaMH, HKCIIEPUMEHTaJbHAs padoTa C aHAJOTOBBIMH MOJICIISIMHU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIIUH JIJIs1 CTUMYJTMPOBAHMS aKTUBHOM MMO3HABATEIHLHOU JAESTEIHHOCTH CTY/IEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUESHHUS:

[IpoGnemHas neknust — U3JI0XKEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
MpOoOJIEeMHBIX W JUCKYCCHOHHBIX BOIPOCOB, OCBEUICHHE PA3MUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHME KOMMEHTApUU, CBSI3aHHBIE C PA3IMUYHBIMU MOJEISMH MHTEPIIPETAIlUU U3y4aeMOro
MaTepuaia.

JIaGopaTopHo-TipakTUYeCcKoe 3aHATHE B (hOpMe MpaKkTUKyMa — OpraHu3anus ydeOHOI
paboThl, HampaBJeHHas Ha pelIeHHe KOMIUIEKCHOM y4eOHO-TIO3HABaTEIHbHOM 3ajauu,
TpeOyIoIIei OT CTyJIeHTa IPUMEHEHHSI KaK HAYYHO-TEOPETUYECKUX 3HAHHM, TaK ¥ MPAKTHIECKHIX
HAaBBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTaHU3alldsg 00pa30BaTENbHOIO IMpoliecca, KoTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIs HUX 00pa3oBaTeNbHOTO pe3yinbrata. Hapsmy co
CMIENUATU3UPOBAHHBIMUA ~ TEXHOJOTHUSAMH  TaKOrO0  poJa  NPHUHIMI  HWHTEPAKTUBHOCTH
MPOCIEKMUBAETCS B OOJNBIIMHCTBE  COBPEMEHHBIX  OOpa3OBaTENbHBIX  TEXHOJOTHUH.
HHTepakTUBHOCTD MOAPA3yMEBAET CYyOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
mpoliecca 1, Kak ciecTBrue, (GopMHUpOBaHHE caMOpa3BUBAIOIIEICS HHPOPMAITMOHHO-PECYPCHOM
CpEe.IbL.

@opmbl yu4eOHBIX 3aHATHI C UCMOJIB30BAHUEM CIECIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

1. Jlexuusi «0OpaTHOM CBSA3M» — JEKIUS—TIPOBOKAIHS (M3I0KEHHE MaTepraa ¢ 3apaHee
3a-TJTAaHUPOBAHHBIMH OMIHMOKaMU ), JIEKIUsI-0ece1a, TEKIHs-TUCKYCCHSI.

2. CeMuHap-TUCKycCHs — KOJUIEKTUBHOE OOCYXICHHE KaKOro-Iu00 CIIOPHOTO BOIPOCa,
npoOsieMbl, BBISIBJICHHE MHEHHH B rpymne (MEXIpyNmoBOM JOWajor, JTUCKYCCHS —Kak
CIIOp-JMaJjor).

4.  HVuHpopMalMOHHO-KOMMYHUKAIIMOHHBIE  OOpa30BaTeIbHbIE  TEXHOJOTHH  —
opranm3aiys 00pa3zoBaTeLHOTO MPOIECca, OCHOBaHHASI HA IPUMEHEHUH CIIEIUATH3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB paboThI ¢ MH(OpMAaLIKEH.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJIb30BaHUEM HH(POPMAITIOHHO-KOMMYHUKAITMOHHBIX



TEXHOJIOTHIL:

Jleknuga-pu3yanu3anus — U3JIOKEHHE COACPKaHUS COMPOBOXKIACTCS MpPE3EHTALMUEH
(meMoHCTpaIe yueOHBIX MaTepHaiOB, MIPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

CeMuHapckoe 3aHsTHe B hOpMe MPE3CHTAIUN — IPECTABICHNE PE3yIbTaTOB MTPOSKTHOM
WM  HCCIIEIOBATENbCKOM  ACATEIBHOCTH C  HMCIOJB30BAHUEM  CIECHHATM3UPOBAHHBIX
MPOTPAMMHBIX CpE/I.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHbBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Oy6ckwmii I'.A., HedenpeB A.A., Jonrymun .M., Honrymmuaa O.B., MaBpuHckuii
B.B. ®usuka TBepaoro Tena [37eKTpOHHBIA pecypc]: ydueOHoe mocobue - MarHuToropck:
®I'bOY BO MI'TY um. I''M.Hocoga, 2019.

2. MonexynsapHas ¢usuka. Tepmoaunamuka. KongeHcupoBaHHbIe COCTOSHUS | yueOHOE
noco6ue / 1. A. Tupanumsuiy, E. B. [llanaruna, H. A. Kansesa, E. A. [TonikoBa. — 2-¢ u3.,
non. — Cankr-IletepOypr : Jlanp, 2017. — 200 c. — ISBN 978-5-8114-2431-3. — Tekcr:
anekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OmOimoteyHas  cucrema. —  URL:
https://e.lanbook.com/book/91292.

3. KynbkoB, B. I'. ®usnka KOHACHCHPOBAHHOTO COCTOSIHHS B DJIEKTPOTEXHHUYECKOM
MarepuanoBereHun : yaeonoe nocodue / B. I'. KynbkoB. — Cankr-IletepOypr : Jlanb, 2017. —
272 ¢. — ISBN 978-5-8114-2379-8. — Tekcr : onexkrtpouusii [/ Jlanb
ANEKTPOHHO-OMbOIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/90003.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. Kopabenbuukos, /. B. ®u3nka KOHASHCUPOBAHHOTO COCTOSIHHS : yueOHOe mocooue /
J. B. Kopabensuukos. — Kemeposo : KemI'V, 2017. — 149 c. — ISBN 978-5-8353-2160-5. —
Tekcr : onekrponsbnii //  JlaHb : dyekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/103097.

2. ®unumonosa, H. Y. ®u3nka KOHIEHCHPOBAHHOTO COCTOSIHUSA © yueOHoe mocobue / H.
N. ®unumonosa, P. II. JluxkapeBa. — Hoocubupck : HI'TY, 2016. — 136 c. — ISBN
978-5-7782-2960-0. — Tekcr : anekTpoHHbIii // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/118444.

3. yockwmii I'.A., dyockas T.5., ByrakoB C.A. OCHOBBI ()M3HKH TBEPJIOTO TEJA: 3a]]a9H U
ynpaxkHeHus: yueOHoe nocobue. - Maruuroropck: MI'TY um. I'.1. Hocosa, 2001. - 150 c.

B) MeToanyeckne yKazaHus:

1. Jdy6ckuit I'.A. ®usnka KOHIEHCUPOBAHHOTO COCTOSIHHSI BEIIECTBA: J1a0OPaTOPHBIN
npaktukym [/ T[.A. JyOckmii, A.A. HedenpeB, T.S. [yOckas - MarauToropck: H3-BO
Marnutoropckoro roc.texs. yH-ta um. I.11.Hocosa, 2014. - 155 c.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

https://e.lanbook.com/book/91292 1. MonekynsipHas ¢usnka. TepMoaUHAMUKA.
KonencupoBannbie coctossuus . yueonoe mocoowue / I11. A. IMupanmumsumm, E. B. llanaruna, H.
A. Kansesa, E. A. TTonikoBa. — 2-¢ u3n., non. — Cankr-IletepOypr : Jlans, 2017. — 200 c.
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https://e.lanbook.com/book/90003
https://e.lanbook.com/book/103097
https://e.lanbook.com/book/118444
https://e.lanbook.com/book/91292

https://e.lanbook.com/book/90003 KynbkoB, B. I'. ®wusuka KOHAEHCHPOBAHHOTO

COCTOSIHHSI B DJICKTPOTEXHHUECKOM MaTepualioBeieHuu : yueOHoe nocodue / B. I'. KyipkoB. —
Canxkr-IlerepOypr : Jlans, 2017. — 272 c.

IIporpammHoe o0ecnieuenmne

Haumenosanue I10O Ne norosopa Cpok nercTBuUs JIUIEH3UN
MS Office 2007 |\, 135 o1 17.09.2007 Gecepoaro
Professional

MS Windows 7

Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)

IpodeccuonanbHbie 6a3b1 JAHHBIX H HHPOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchUIKa
HannonaneHas nH(popmanroHHo-aHanuTuueckas|URL:
cucrema — Poccuiickuii mHIekc HayuHoro rutupoBanusi|https://elibrary.ru/project risc.asp
(PUHII)

®denepaibHOE I‘OCYII&I?’CTBCHHOG 6I01DKCTHOE3 URL: htto://AwwL.fips.ru/
yupexaenue «DenepanbHblii HHCTUTYT MPOMBIIUICHHON
COOCTBEHHOCTH)

MexnyHapoiHas HayKOMETpUUYecKas pedepaTuBHas U

HOJIHOTEKCTOBas 0a3a MaHHBIX HAY4HBIX M3naHuii «\Web

of science»

MexaynaponHas pedepaTHBHas W HOJHOTeKcTOBast|http://scopus.com

crpaBoyHasi 6a3a JaHHBIX HAYYHbIX M3/1aHUH «SCOPUS»
9 MaTtepuajibHO-TeXHHYeCKoe o0ecnevyeHne TUCIUTLTHHBI (MOTYJI51)

http://webofscience.com

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. YueOHnble aymuTopuu JUIsl IPOBEACHUS 3aHITUN JIEKIIMOHHOTO THIIA

OcHalleHue ayIuToOpun:

MynpTuMeaniHbIE CPEeICTBA XPaHEHUS], IEpeaun U NPeCTaBIeHUs HHPOPMAaIIUH.

2. YueOHble ayIUTOPUM JUIS MPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VHJVBHIyAIbHBIX KOHCYJIbTAllMH, TEKYILEr0 KOHTPOJISA U IPOMEKYTOUHOM aTTECTALNN

OcHnaiueHue:

WNHTepakTHBHAS 10CKA, IPOEKTOD;

MynbTUMEAUINHBINA TPOEKTOP, JKPAH

3. qu6HLIe aYJII/ITOpI/II/I JJIs1 BBITIOJTHCHUA KprOBOFO HpOGKTI/IpOBaHI/ISI, IIOMCUICHUA IJIs1
CaMOCTOSITENILHOM PaboTHI.

OcHareHnue:

[Mepconanbubie kommbioTepbl ¢ makerom MS Office, ¢ Brixogom B HHTepHeT u ¢
JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEAY YHHBEPCHUTETA.

4. Tlomemenue UIsi XpaHEHHs] M TMPOPUIAKTHUECKOTO OOCTYKHBAaHUS Y4eOHOTO
000opyI0OBaHUS

OcHnaruienue:

Crennaxw, ceiidbl Jyist XpaHeHUs yaeOHOro 006opyoBanus. MTHCTpyMEHTHI 11 peMOHTa

P~
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Hpuioxenne 1

YuyeOHO-MeTOAYECKOe 00ecIiedyeHue CaMOCTOATEIbHOU
PadoTHI O0YyUYAIOIIUXCS

IIpy u3yd4eHUM NUCLMIUIMHBI OCYLIECTBIISAIOTCS TEKYIIUN, IPOMEKYTOUYHBIM U UTOIOBBIN
KOHTPOJIb 10 IUCLUIUIMHE.

Texymmii KOHTPOJIbL OCHOBaH Ha OETJIOM OIpoce pa3 B Heaento. POpMbl: TECTOBBIE OLICHKU
3a BBINIOJIHEHWE HHIUBUAYalbHbIX 3agaHuii. OcHoBHas wnens TK: cBoeBpeMeHHas OLCHKA
yCIIEBaEMOCTH CTYJICHTOB, MMOOYKJaroIas X padoTaTh paBHOMEPHO, UCKIIIOYasi MaJble 3arpy3Ku
WIM NIEPETPY3KHU B TEUEHUE CEMECTPA.

IIpakTHueckue 3aHATHA CIEAyeT IPOBOAUTH B AYAUTOPUU C MYJIBTHUMEIUWHBIM
000pyI0BaHUEM, NPU ITOM U KOJJIOKBHYMBI, U 3alllUTa PE3yIbTaTOB MUCCIEIOBAaHUNA TPOBOAATCS
10 TPAJULMOHHOM METOJIMKE B KJIacce.

IIpoMesKyTOUHBI KOHTPOJIb — oOcyluecTBisieTcs B ¢dopme kostokBuymoB. Llens I1K:
noOyIUTh CTYACHTOB OTYUTATHCS 32 YCBOSHUE Pa3/IesIOB IUCHUIUIMHBI HAKOIIUTEIBHBIM 00pa3oM,
T.€. CHayaJla 3a IIEPBbIE, 3aTEM 3a CIEAYIOLIUE Pa3/ieibl, U3y4aeMble B CEMECTPE.

HroroBplii KOHTPOJIb 1O AWCHUIUIMHE - 3TO NMPOBEPKA YPOBHS YUEOHBIX JOCTHKEHUM
CTYJEHTOB II0 BCEH IUCLHUIUIMHE 3a cemecTp. PopMa KOHTpOJIA: 3a4eT C OLEHKONM B KOHLE
cemectpa. [IpoBoauTcs TpaIuMOHHBIM c11I0COOOM. Llesib UTOroBOro KOHTPOJIS: MPOBEpKa 3HAHUMN
JUCLUIUIMHBI, IIOJYyYEHHBIX IPU H3YYCHMM Pa3AeioB, JOCTATOYHBIX IS IOCIELYIOLIEro
00y4eHwUsI.

TeMbl NpakKTUYECKUX 3aHATHM.

[TpakTnueckoe 3ansTue 1.
UccnenoBanue siBneHui TepModIeKTpoHHOM dsMuccun (TDO3) u onpesenenne padoThl BEIX0a
METOAO0M IpsiIMOM PruuaprcoHa.
[TpakTHdeckoe 3ausTHE 2.
HccnenoBanue 3aBUCMMOCTH 3JIEKTPONPOBOJHOCTH METALIA U MOJIYIIPOBOIHUKA OT
TEMIEPATYpPHI.
[TpakTnueckoe 3ansTue 3.
TemnepaTypHoe nccieoBaHue P-N- mepexo/ia NoaynpoBOAHUKOBOro auona. OnpeaeneHue
KOHTaKTHOM Pa3HOCTH IOTEHIUAJIOB.
[TpakTnueckoe 3anstue 4. OnpeneneHne KOHIEHTPALMK U 3HaKa 3apsiia HOCUTENEH, U 3HaKa
3apsia HoCUTeNel ToKa B MOMYIIPOBOJIHUKAX ¢ TOMOIIBIO 3 dexTa Xoia.
[TpakTueckoe 3anarue 5. McciienoBanue qu3IEeKTPUYECKON TPOHUIIAEMOCTH CETHETOMIICKTPHUKA.

ITpakTrueckoe 3ansaTue 6. MizMepeHue yneapHOro 3apsia JEeKTpoHa (OTHOIIEHHE 3apsaaa
AJIEKTPOHA K €T0 Macce).
[TpakTryeckoe 3anstTue 7. MI3ydeHue 31eKTPOHHO-Iy4€BOro ocuusuiorpada uzmMepenue
MapaMeTpoB IEKTPUUECKHUX CUTHAJIOB.
[TpakTuyeckoe 3ansTue 8. MI3smepeHue TemMreparypsbl, Ty4encIyCcKaTeIbHOM CIocOOHOCTH
CTETNEeHH YEPHOTHI PACKaJIEHHBIX METAJIJIOB.
[Tpaktuyeckoe 3anstue 9. Mccnenoanue Teriopu3NYecKUX XapaKTepUCTHK TBEPABIX Tell
METOJIOM MEPUOIUYECKUX KOJeOaHul TeMIepaTyphl.



IIpnioxenne 2

O11eHOUHbIE CPEICTBA /15 POBEAEHUS POMEKYTOUYHOU aTTECTAIH

a) NnaHupyemble pe3ynbraTbl 06y4YeHUA U OLEHOYHbIE CPEeACTBA AA NPOBeAeHNA NPOMEKYTOUYHOM aTTecTauum:

CTPYKTYpPHbI
anemeHT
KOMneTeHL MM

MnaHnpyemble pesynbTaTbl 06y4eHUs

OueHouHble cpeacTsa

[1K-1: CniocoGen pazpabarbiBaTh CTPYKTYPHBIE M (DYHKIIHOHAIBHBIE CX

€MBI JJICKTPOHHBIX CUCTEM, U KOMIUICKCOB, NPUHIUNHNAJIBHBIX CXEM yCTpOﬁCTB C UCIIOJIb30BAHUEM CPCACTB

KOMIBIOTCPHOI'0 IMPOCKTUPOBAHUA, NIPOBCACHUECM IMMPOCKTHLIX PACYETOB U TEXHUKO-5KOHOMUYCCKUM 000CHOBaHUEM TIPUHUMACMBbIX peU_IeHI/Iﬁ

MK-1.1

PaspabaTbiBaeT 3CKM3HbIA MPOEKT, BK/AHOYAMOLLMIA:
BbIBOP  CTPYKTYPHOW  CXeMbl  3/71eKTPOHHOrO
YCTPOWCTBA WM CUCTEMbI MYTEM COMOCTaBAEHMUA
Pa3/IMYHbIX BAPMAHTOB U UX OLEHKW C TOUYKM 3peHUs
TEXHUYECKMX M SKOHOMMYECKMX  TpeboBaHWiA;
paccumTbiBaeT Bce HeobxoaMmbie  MOKasaTenu
CTPYKTYPHOM CXeMbl 3/1eKTPOHHOIO YCTPOWCTBA MK
cMcTeMbl, B TOM 4YMCIe MOKasaTenn KauyecTsa;
BblbMpaeT n obocHoBbIBaeT CXeMbl
BCMOMOraTeIbHbIX YCTPOMCTB

MepeyeHb meopemuyecKux 8onpocos

1 Tumsl cBa3ei B kpucTaiax: cuiasl Ban-nep-Baanbsca, noHHas CBsI3b, KOBAJIGHTHAS CBSA3b, METAIIIMYECKAs! CBA3b.
2 Pemtetku bpase: 7 CHHTOHUH, 3 KyOMUECKUX PEIIETKH.

3 O6o3HaYCHHUE Y3JI0B, HAMIPABICHUN U IJIOCKOCTEH (MHIEeKCH Muiiepa) B KpucTalie.

4 Jledextn! B kpuctamie: ®penkens u Hlortku.

5. MukpovacTHibl: pepMHOHBI U 6030HbI. DyHKIMS pacnpeneneHus. [[10THOCTh COCTOSHUI ISl 3JIEKTPOHOB B
KpHCTaIe.

6 Oynkuus pacnpenenenus Gepmu-upaxa. @uznueckuid cMpica 3Heprun epMu A1 MeTaIa.

7 ®Oynkuus pacnpeneneHus Makcsemna-bosibuMana.

8 ®yukuus pacnpenenenus boze-DiHiTeiHa.

9 CoOcTBeHHBIE TIOJTYTTPOBOAHUKY: 30HHAS Tuarpamma, sHeprust @epmun EF, paBHOBECHast KOHLICHTPALHS
HocuTenel 3apsaa N0. 3akoH AEHCTBYIOIIMX Macc.

10 [Ipipku B noaynpoBoHUKax. DdekTuBHas Macca.

11 IlpssMO30HHBIE U HETIPSIMO30HHBIE MTOTYTIPOBOIHUKH.

12 JloHOpHBIE TOITYIPOBOAHUKHU (N-THIT): 30HHAS TUarpaMMa.

13 AxnenTopHbIe MOTYNPOBOAHUKH (P-THIT): 30HHAS AHarpaMMa.

14 TemnepaTypHas 3aBUCIMOCTh KOHIIEHTPAI[X HOCUTENEH 3apsAaa B IPUMECHOM MOTYIIPOBOTHHKE.

15 Npeii HOCHTENeH 3apsna. [lonBmxHOCTE. Bpems penakcanuu. [miuHa cBoOogHOTO Tpodera.

16 Y nenbHast 31€KTPONPOBOIHOCTD. DIEKTPONPOBOJAHOCT YACTHIX METAJIIOB.

17 CobcTBeHHAs IPOBOAUMOCTE TTOTYIPOBOIHHKOB.

18 IlpumecHast NPOBOAUMOCTD MOIYIPOBOAHUKOB.

19 Pabota Beixo7a. KOHTaKT IBYX METaIIOB.

20 KoHTakT MeTa1a ¢ NOJIyIpOBOAHUKOM: 30HHBIE JUArpaMMBI JUIs CTAIUOHAPHOTO COCTOSIHUSA, IPSIMOTO U
00paTHOTO BKIIFOUEHUS; KOHTAKTHAS Pa3HOCTh OTEHINAIOB, IUPHUHA 00€THEHHOM 001aCTH; BOIbT-aMIIEpHAS
XapaKTepUCTHKA.

21 KoHTaKT ABYX MOIYIPOBOAHUKOB (P-N-TIEpeX0): 30HHBIE TUATPaMMBI IS PTAI[HOHAPHOTO COCTOSTHHSA, IPSIMOTO
1 00paTHOTO BKJIFOYECHHS; KOHTAKTHAs Pa3HOCTH MOTEHIINAJIOB, IMPHHA 00€THEHHOH 001aCTH; BOJIBT-aMIIepHAas
XapaKTePUCTHKA.

22 HOpMaJ’ILHLIG KoJieOaHus TUHEHHOM KpHCTaHHH‘IGCKOﬁ PEUICTKU U3 OJIMHAKOBLIX ATOMOB: JUCIICPCUOHHA




CTPYKTYpPHbIN
anemeHT
KOMMeTeHLnn

MnaHupyemble pe3yabTaTbl 06yYeHus

OueHouHble cpeacTaa

3aBUCHMOCTb.

23 HopmasbHble KoebaHus TMHEHHON KPUCTAIUINYECKON PEIEeTKH ¢ 0a3uCOM M3 ABYX aTOMOB: JUCIIEPCHOHHAS
3aBUCHMOCTb.

24 dynknms pacnpenenenus HopmanbHbIX KosiebaHuid. XapaKTepucTHiecKas

4acToTa U TemuepaTypa Jlebas.

25 ®OoHOHBL. DHEPrusi KpUCTAIUIMYECKON peIIeTKH TBepAoro Tesa. TennoeMKocTs TBEpIOTo Tea.

MK 1.2

Mpon3BOANT TEXHUKO-3KOHOMUYECKOE
060CHOBaHWE NPUHATOrO peLleHns ¢ pacieTammu
cebecToMmMOoCTHM YCTPOICTBA U CTOMMOCTH ero
9KCnyaTaLuMu; CpaBHWBAET C aHaA0ramm no
TEXHUKO-3KOHOMMUYECKMM XapaKTepUCTUKaM

3adarus Ha peweHue 3a0a4 u3 npogeccuoHanbHoii 0b6aacmu, KoMmnsaeKcHole 3a0aHuUsA

BeiMHCIHTE KOHLUEHTPAUHMM UIEKTPOHOB n B JIMTHH, Meau u cepedpe npu
temneparype 7=0 K. Dueprun ®epmu meramnos pasuel: E (Li)=4,72 2B, E{Cu)=7,11 2B,
E{Ag)=5.49»B.

Onpeaenuts sHepruo DepMu B repMaHHeBoM COOCTBEHHOM MONYIIPOBOIHHKE
npH TeMieparype =300 K. Wnpuna 3anpewentoil 3ous E,~0,67 2B. Ddipexturnas macca
anekrponos m, =0,56m, n spdexrusHas macca aLIpok my —0,59m (m, — macca croDOJIHOIO
IEKTPOHA).

Berunciute amepruio MepMu B repMaHHeBOM IPHMECHOM IOIYIIPOBO/IHHKE,
OTCHHTAHHYIO OT JIHA 30HbI POBOJAMMOCTH, ITPH TcM[]LpdT)’pL =20 K. TI'epmannii neruposat
AKLENTOpHOH npuMechio In ¢ KoHueHTpauuel N~10% . lHupuna 3anpeunieHHoN 30HbI NPH
aT0it Temneparype pasna E,=0,75 2B. Dueprus akrusanun E,;—0.0I 1 2B.

Beruncants dHepruio @epMu B repMaHHEBOM MPHMECHOM HOJYIIPOBOIHHKE |,
OTCHMTAHHYK) OT JIHA 30HbLI NPoBOAMMOCTH, npu Temneparype =20 K. I'epmauuii neruposan
nonoproit npumecsio Sb ¢ konuentpatmeit Ny=107 w7, Illupusa sanperesHoit 30us! npH 1o
Temneparype pasna £,-0,75 3B.

Brruncints dHepruio MepMmu B repMaHueBOM NPHMECHOM TOIYIIPOBOJIHHKE |
OTCHHTAHHYH OT JIHA 30HLI NPOBOAMMOCTH, 1pH Temneparype =20 K. I'epmanuii neruposan
JIOHOPHOH MNPHMECB) AS ¢ KOHLCHTpauuel NF~10" ™ u aKuenTopHoit npumecekio Ga ¢
KoHueHTpauneit N~=5-1 (I

Beruuciauts cpefHion ApeioByld CKOPOCTb JBHAKEHHS JICKTPOHOB Vg B
METHOM ITPOBOHMKE JUIHHOM /=1 M, eciim K HEMY NpuiokeHa pasHocts notenunanos U=10 B.
Yaensnoe conporusnenue mean p =1,6¢ 10" Om-m. Konuentpauns nHocurenei 3apsja n=10%"
M

Brrumcnnts jumny cBoboanoro npobera JIEKTPOHOB B IHOJYIIPOBOAHHKE B
CHILHOM “MIeKTpuueckoM none. Kputuueckas uanpskensocts nons  E=2-10" Blem.
Temneparypa 20 °C. )

EKTPONPOBOAHOCTL Hatpus pasua 6=2,17-10" Om™' M. Dbdexrusnas macca
anekrpona m*=12m.. Beruncaurs: a) spems penakcaunn r npu 7=300 K 6) cpeaHiow aimuny
csoboanoro npobera A4 npu =300 K; 8) apeiidonyio ckopocts vy, B none =100 B/v.

MpakmuyecKue 3a0aHusA




CTPYKTYpPHbIN
3NEMEHT
KOMMeTeHLUN

MnaHnpyemble pe3ynbTaTbl 06yyeHUs

OueHouHble cpeacTsa

1 ITnocKoCTh OTCEKAaeT Ha OCsIX KoopauHaT otpesku S;=0,5, S,=1,25, S;=1,5B

eanHMLaX pebep areMeHTapHoH stueliku. OnpenenuTs HHAeKChl Muiuiepa 3Toi II0OCKOCTH.

2 Haiitu unnexcsl Musiepa MIOCKOCTH, MPOXOAAIIEeH depe3 y3710Bble TOUKU

KPUCTAJUTHYECKON pelIeTkr ¢ KoopauHatamu X;=9, X,=10, X3=30, eciu mapameTps! pemetkd a=3, h=5, c=6.

3 PaccuuTaTh C MOMONIBIO HHAEKCOB Muijiepa pacCTOSIHUS MEXY COCETHUMH  KPUCTAJUINYECKUMU
wiockoctsivu (100), (110), (111) i npUMUTHBHOMN KyOU4ecKoH SYeHKH.

4 Tlyctpb a — puHA pedpa OCHOBHOTO Ky0a TpaHeleHTPUPOBAaHHOW KyOndeckoi pemreTkd. KakoBo paccrosiHEE ag
Mexay ommkaiimmmu aromamu B [ TIK-pemeTke?

5 Ilyctb a — mmHA pedpa OCHOBHOTO Ky0a 00heMOIIEHTpUPOBAaHHOM KyOndeckoii pemeTku. KakoBo paccrosiaune ag
Mexay ommkaimumu atomamu B OLIK-permerke?

6 Onpenenuts yuciao aToMoB N0 B AIEMEHTAPHOH sTUeHKe JKele3a, KPUCTAUTH3YIOIIETrocs B KyON4ecKol cucteMe.
Pebpo xy6a a=0,286 HM, aToMHBIH Bec xene3a A=55,84 r/mMonb, IoTHOCTE p=7,8- 10° kr/m3.




6) NopapoK NpoBegeHUA NPOMEKYTOUHOM aTTecTalum, NoKasaTeNn u KPUTepumn oueHUBaHUA:

MpomexkyTouHan aTTecTauma No AUCLUNANHE BK/OYAeT TEOPeTUYECKMe BONPOChI, MO3BONAIOLLME OLLEHNUTb
YPOBEHb YCBOEHUA 0OYYalOLLMMMUCA 3HAHUI, U NPaKTUYECKME 3aaHNA, BbIBAAOLLME cTeneHb CGOPMMPOBAHHOCTH
YMEHUI 1 BNageHU, NpoBoanTca B Gopme 3a4eTa C OLEeHKOM.

MoKasatenun n KpUTEpUUN oLLeHUBAHUA:

— Ha OLLeHKY «0TANYHOY (5 6annos) — 0byyatoWMnca LEeMOHCTPUPYET BbICOKUIM ypoBeHb CHOPMUPOBAHHOCTH
KOMMNETeHL MM, BCECTOPOHHEE, CUCTEMATMYECKOE U IyBoKoe 3HaHWe y4ebHOoro maTepmana, cBO60AHO BbINONHAET
npaKkTMYecKkune 3agaHusa, cB06OAHO onepupyeT 3HAHUAMMU, YMEHUAMM, NPUMEHAET UX B CUTYaLMAX NOBbILEHHOM
CNIOXKHOCTW.

— Ha OLLeHKY «Xxopowwo» (4 6anna) — obyvatowmiica 4eMOHCTPUPYET CpeaHuUI ypoBeHb CHOPMMUPOBAHHOCTH
KOMMNETEHLMI: OCHOBHbIE 3HAHWUA, YMEHUA OCBOEHbI, HO AOMYCKAOTCA HE3HAYMTEIbHbIE OLUMBKKU, HETOYHOCTH,
3aTPyAHEHUA NPU aHAZIMTUYECKUX ONepaLmax, NepeHoce 3HaHN U YMEHWUI Ha HOBble, HECTAHAAPTHbIE CUTYaLUN.

— Ha OLLEHKY «yA0BAeTBOPUTENbHO» (3 Hanna) — 0byyatoLmiica LeMOHCTPUPYET MOPOroBbIi YPOBEHb
cHOPMMPOBAHHOCTM KOMMETEHLMIA: B XO4€E KOHTPO/IbHbIX MEPONPUATUIA AOMNYCKAOTCA OLWMBKK, NposBAseTCA
OTCYTCTBME OTAE/IbHbIX 3HAHMI, YMEHWIA, HaBbIKOB, 0BYUaIOLMIACA UCMbITbIBAET 3HAYUTE/IbHbIE 3aTPYAHEHUA NPK
OMNepupPOBaHMM 3HAHUAMM Y YMEHMAMMW NPU UX NEPEHOCE Ha HOBbIE CUTyaLMM.

— Ha OLEHKY «HeyA0BAeTBOpUTENbHO» (2 6anna) — obyyatowmiica AeMOHCTPUPYET 3HaHMA He 6onee 20%
TEOPETMYECKOro MaTepmana, AOMYyCKaeT CyLLeCTBEHHbIE OLIMOKM, HE MOXKET MOKa3aTb UHTE/IIEKTYasIbHble HaBbIKM
pelleHna NpocTbiX 3a4ay.

— Ha OLLEHKY «HeyaoBaeTBOpUTENnbHO» (1 6ann) — 0byyatoLmMiica He MOXKET NoKasaTb 3HAHMA Ha YPOBHeE
BOCNpOM3BELEHNA U 06bACHEHNA MHPOPMALLMM, HE MOXKET NOKa3aTb MHTE//IEKTYasIbHble HAaBbIKM pelleHnn
MPOCTbIX 3a4au.



