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JIner akryaauszanuu padoueil mporpaMmbl
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Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenp M3ydeHHs: OUCHUIUIMHBL - (HOPMUPOBAHHE HAYYHOW OCHOBBI JIJISI OCO3HAHHOTO H
[[EJICHAIIPABJICHHOTO ~ KCIIOJIb30BAHMSI CBOMCTB TBEPABIX TEJI, B TMEPBYK OdYEpeab —
MOJYIPOBOJTHMUKOB, TPH CO3JAaHHM DJIEMEHTOB, TPUOOPOB U  YCTPOHCTB MHKPO H
HAHODJICKTPOHUKHU.

3amauaMu Kypca CIIy)KaT paclIMpeHHe HAYYHOTO KPyro3opa W 3pYIUIHH CTYJICHTOB Ha
0a3e wu3yueHus (yHIAMEHTAIBHBIX pE3yNbTaTOB (U3MKH TBEPAOrO Tela U CHOCOOOB
NPaKTUYECKOTO HCIOJIb30BAHUSI CBOMCTB TBEPABIX TEJ, Pa3BHUTHUE MOHUMAHHS B3aUMOCBS3H
CTPYKTYpBI M COCTaBa TBEPABIX TEJ, U MHOT00Opa3usi uX (PU3MYECKUX CBOMCTB, MPAKTUUYECKOE
OBJIQJICHUE METOJIaMU TEOPETUYECKOTO OINUCAHWS W OCHOBHBIMH TEOPETHYCCKHMMH MOJCIISIMH
TBEP/JOTO Tella, HaBBIKAMH IMOCTAHOBKH (DM3MYECKOTO JIKCIEPUMEHTa 10 W3YYEHHUIO CBOKCTB
TBEPIBIX TEI W OCHOBHBIMH OSKCIIEPHMEHTAILHBIMH METOJIMKAMH, CO3/IaHUE OCHOBBI JIJIS
MOCIIEAYIOMIETO HW3YYCHHUS BOMPOCOB (DH3UKK TMOJYIPOBOJIHUKOBEIX MPUOOPOB, BKIOYAS
AJIEMEHTHI ¥ TPHOOPHI HAHOAICKTPOHUKH, (PU3UKU HH3KOPA3MEPHBIX CHCTEM, TBEPIOTEIbHOM
AJIEKTPOHUKY U TEXHOJIOTUU MUKPO- ¥ HAHORJICKTPOHHKH.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JucuuiuinHa @u3nka TBEpAOro Tejla BXOAMT B YacTh y4eOHOIo IjiaHa (GopMupyemyro
y4aCTHHKAaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHON MPOTPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Maremaruka

®dusuka

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

MarsuTHBIE 271EMEHTBI JJIEKTPOHHBIX YCTPOMCTB

OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKN

Pacuer anekTpOHHBIX cXeM

Pu3nyecKre OCHOBBI MIEKTPOHUKHI

Muxkponporeccopsl

Hanosnekrponuka

TexHonOrnueCKne NaTIYNKU

DHepreTuyeckas IeKTPOHUKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrarte ocBOeHUS TUCHUILIUHBI (MOYIs) «PHU3UKa TBEPIOTO TeIay 00ydarouuiics
JIOJKEH 0071a/1aTh CIIEAYIOUIMMH KOMIIETEHIIUSMU:

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

ITK-3 Crioco0eH BBITIOIHSATH, MATHUTHBIN KOHTPOJIh KOHTPOJIHPYEMOTO 00bEKTa

[K-3.1 [IpoBomut MarHUTHBIN KOHTPOJIb COTJIACHO COCTABJICHHOU
TEXHOJIOTMYECKOM KapTe

[1K-3.2 OcCyIIECTBIISET OLIEHKY KaueCTBAa KOHTPOIUPYEMOT0 O0HEKTa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 89 akas. yacos:
— aynuropHas — 85 akaj. 4acos;
— BHEAyJIUTOpPHAs — 4 aKaJ1. 4acoB,;

— caMocTosTenbHas padora — 19,3 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas 3 =
o | xomraxrHas paGora E E dopma TeKyIIero
Pa3nen/ tema % (B axan. yacax) E [ Bux N KOHTPOIIA Kox
R — : £ O | camocToATENLHOM | yomeBaeMOCTH I |
@) 2 £ paboThI TIPOMEKYTOUHOM
Tlek. mab. | mpaxT. =g aTTeCcTaluu
3aH. 3aH. O &
1. Tumsl KOHIECHCHPOBAaHHBIX
cpel, CHMMETpHS U CTPYKTypa
KPUCTAIIOB
11 OcHOBHbIE
XapaKTePUCTHKH u
CBOWCTBa
KPUCTAJUTHYECKHUX, 1. [loaroroBka x
HEYNOPSIIOYSHHBIX u NPaKTUYECKOMY
aMOp(GHBIX TBEPABIX TEN H 3aHATHIO
JKUJIKHX KPUCTAJLIOB. 2. BoinonHenue
OmnpeneneHue  CTPYKTYPHI MIPaKTHYECKON 1. becena -
OpocTedmux pemerok mo| 5 6 8 2 5 paboThI o0cyxaeHue
JTAaHHBIM 3. 2. YCTHBIH ompoc.
PEHTTEHOCTPYKTYPHOTO CamocrosTenbHOe
aHanus3a. Meronbt H3yueHHEe yueOHOU
ONMMCaHHs H MEXaHH3MBI U HAYYHOH
B3aUMOJICHCTBUS JUTEPATYPHI
INEKTPUIECKOTO u
3JIEKTPOMArHUTHOTO IOJIS C
pELIETKOM. JrHamuka
HWroro no pazaeny 6 8 2 5
2. CBOOOIHBIN 3JIEKTPOHHBIN Ta3
B TIOJIyIIPOBOTHUKAX U METAJIaX.
1. [loaroroBka k
MIPaKTHYECKOMY
3aHATHIO
2.1 PacyeTsl KHHETHYECKHX 2. BrimonHeHue
XapaKTepUCTUK  TBEPABIX MPaKTUYECKON 1. Becena -
Ten B npubmwkeHun| 5 6 8 4 5 paboThI oOcyxJieHne
CBOOOIHOTO 3JIEKTPOHHOTO 3. 2. YCTHBIH ompoc.
rasa. CamocrosTenpHOE
u3ydyeHue yueOHoH
W Hay4HOU
JUTEPATYPbI
Hroro no pazaeny 6 8 4 5

3. 3Bonnas ee

ITPUIIOKEHUSI.

TEOopus u




31 OcHOBHbIE
TPUOIMIKEHHS 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
3pEeHUsI 30HHOM  TEOPHH.

OcobeHHocTH 30HHOHU
CTPYKTYpBI OCHOBHBIX
HOJIYTIPOBOHUKOB, 1. ITonroroska
napameTpbl 30HHOM NIPAKTHYECKOMY
CTPYKTYPBI, OLpeeIIsAIoNue 3aHATUIO
BO3MOKHOCTb u 2. Beinonxenue
3¢ deKTUBHOCTD NPaKTUYECKOU 1. Becena -
HCIIOJIL30BAHUSA JIAaHHOTO 10 4,3 padoThI o0CyXIeHHuE
MOJIYIIPOBOJAHUKA I 3. 2. YCTHBIH ompoc.
KOHKPETHBIX IHPaKTHYECKUX CamocrosTenpHOe
npuiokeHn. Tumel u poiss u3ydeHue yueOHon
npuMeceit B ¥ HAyIHON
HOJTYTIPOBOAHUKAX. JUTEPaTypbl
CraTucTHKa PpPaBHOBECHBIX
HocuTenel 3apsna. MeTtoasl
OTIMCaHUsA MEJIKHX u
LIIyOOKHX IIPUMECHBIX
COCTOSIHHUH, METO/IBI
pacueTa MOJIOKEHUS YPOBHS
®epMu B MOITYNPOBOIHUKE,
0COOEHHOCTH
TeMIIepaTypHO’
3aBUCHUMOCTHU
KOHLIEHTpAallUd ~ HOCHUTENen
3apsna, OCHOBHbIC
3 QEKThI, MPOSBISIOUIHECS
IpH  BBICOKOM  YpPOBHE
JIETUPOBAHUSL.
HWroro no pazaeny 10 4,3
4. HepaBHOBECHbIE HOCHUTEIH
3apsia
1. [loaroroBka k
MIPAKTUYECKOMY
3aHATUIO
41 Tenepanus, 2. BLIHOHHEHI/Ee
HPaKTUYECKOH 1. Becena -
pexomOuHanus, anddy3us
U Jpeiid HepaBHOBECHBIX 4 2 padoret OGCy)KﬂveHHe
. 3. 2. YCTHBIH ompoc.
HOCHTeNeH 3apsiaa.
CamocrosTenpHOe
u3ydyeHue yueOHoH
W Hay4HOU
JUTEPaTyphl
Uroro no pazneny 4 2

5. HOBerHOCTB U KOHTAKTHBIC

SABJICHUS.




1. ITogroroBka k

MIPaKTHYECKOMY
3aHATHUIO
2. BeimonHeHue
5.1 KoHTaKTHbIC SBJICHUS B MIPAKTUYECKOM 1. becena -
MeTaJuiax u|l 5 6 4 2 2 paboThI oOcyxXieHne
MOJYIPOBOHUKAX 3. 2. YCTHBIU ompoc.
CamocTosiTensHOe
n3ydeHue yueOHoH
Y HAyIHOH
JIUTEPATYPhI
HUroro no pazaeny 6 4 2 2
6. OcHOBHbBIE
IKCTIEPUMEHTANbHbIC METOJIBI
U3y9IEHHS CTPYKTYPBI,
ANMEKTPUIECKUX U  MAarHUTHBIX
CBOICTB TBEpIBIX TEJI.
6.1 MeTo bl
A 1. [loaroroBka x
9KCIIEPUMEHTAIBHOTO
IPaKTUIECKOMY
oTpesieNneHus
JNEKTPONPOBOTHOCTH u JAFATHIO
POTIPOBOZL . 2. BoimonHeHue
KOHIICHTpAIlUd  HOCHTEIeH .
sapiia B TBEpIOM Tere MIPAKTUYECKOM 1. Becena -
LMDHHLL SANPEILEHHO 17; 5 6 3 1 paboTsl oOcyxieHne
P P 3. 2. YCTHBIHU ompoc.
30HBI, KOHIIEHTpAIIUH,
CamocrosTenbHOE
MOZIBMYKHOCTH, BpPEMEHHU o
H3yueHHe yueOHOU
JKU3HH, ko3 durmenrta N
o U HAY4HOH
muddy3un HOCHUTEEeH
JUTEPATYPHI
3apsia B MOTYNPOBOTHHKE.
HWroro no pazaeny 6 3 1
Hroro 3a cemectp 34 34 17 19,3 DK3aMeH
Wroro no nqucuumnnune 34 34 17 19,3 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboTel HambOosee d(QeKTUBHBIC
pe3ysbTaThl OCBOCHHUS IUCIMIUIMHBI JAOT TPAJAULMOHHBIE 00pa30oBaTelIbHBIC TEXHOJIOTHH,
TEXHOJIOTHH POOJIEMHOTO oOydeHus, UHTEPAKTUBHbBIC TEXHOJIOTHH,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpoLlecca, MPEANOJAralllyl0 MPSAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOMO0B 00ydeHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

Nndopmanonnass jekuuss -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TIpernoaaBaTesl).

Cemunap — Oecena mpemnogaBartess 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
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHas paboTa C aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpoGnemHas nekuusT — U3JI0KEHUWE MaTepuaa, Ipearoiaraloliee IMOCTaHOBKY
MpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pPA3IUYHBIX HAyYHBIX I[OJXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuaia.

JIaGopaTopHO-IIpaKTUUYECKOE 3aHATHE B (opMe NMpakTUKyMa — OpraHu3aunus y4eOHOMH
paboThl, HampaBJeHHas Ha pelIeHHe KOMIUIEKCHOM y4eOHO-TIO3HABaTEIHbHOM 3ajauu,
TpeOyrolIel OT CTy/leHTa IPUMEHEHHsI KaK HayYHO-T€OPETHUYECKUX 3HAaHUM, TaK U MPAKTHYECKUX
HaBBIKOB.

3. HTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTENbHOrO Mpolecca, KOTopas
npeJinoiaraeT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBareslbHOro pesynbraTa. Hapsny co
CHEIHAIM3UPOBAHHBIMU  TEXHOJOTUSIMH  TaKOro  pojJa  MNPUHIUN  HMHTEPAKTUBHOCTH
HOpOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTMH.
HHTEepaKTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTENIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opMbl yueOHBIX 3aHATHH C HMCIIOJIB30BaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIA:

1. Jlekuus «oOpaTHON CBSA3M» — JEKIUA—TIPOBOKAIMS (M3JI0’)KEHHE MaTepuaa ¢ 3apaHee
3a-TJTAaHUPOBAHHBIMH OMIHMOKaMU ), JIEKIUsI-0ece1a, TEKIHs-TUCKYCCHSI.

2. CeMMHap-IUCKYCCHsI — KOJJIEKTUBHOE OOCYX/I€HUE KaKOro-JIMOO CIIOPHOIO BOIIpOCa,
npoOsieMbl, BBISIBJICHHME MHEHUM B rpymne (MEeXIpyHmoBOM JWajor, JUCKYyCCHS —Kak
CIIOp-/IUAJIor).

4.  HWubopMallmOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTeilbHblE  TEXHOJOTUH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaTU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl ¥ TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMAaLIKEH.

®opmbl y4eOHBIX 3aHATHH C UCTIOIb30BaHUEM HH(POPMALITMOHHO-KOMMYHHUKAITHOHHBIX



TEXHOJIOTHIL:

Jleknusa-Bu3yanuzanus — U3JI0OKEHHE COAEPKaHUs COMPOBOXKIAECTCS MPE3EHTALMEH
(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-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUITIMHBI (MOTYJIs1)

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 KOHAECHCHPOBAHHOTO COCTOSIHHS B DJIEKTPOTEXHHYECKOM
MarepuanoBeneHun : yaeonoe nocoodue / B. I'. KynbkoB. — Caunkr-IlerepOypr : Jlanb, 2017. —
272 ¢. — ISBN 978-5-8114-2379-8. — Tekcr : onekrtpounbii [/ Jlanb
sneKkTpoHHOo-0ubmoreunas 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. 1. ®u3nka KOHICHCHPOBAHHOTO COCTOSIHUSA © yueOHoe mocobue / H.
N. ®dunumonosa, P. II. JluxapeBa. — Hoocubupck : HI'TY, 2016. — 136 c. — ISBN
978-5-7782-2960-0. — Tekcr : anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/118444.

3. yockwmii I'.A., dyockas T.5., ByrakoB C.A. OcHOBBI (PM3HKH TBEPJIOTO TEA: 3a]]a49H U
ynpakHeHus: yueOHoe nocobue. - Marautoropck: MI'TY um. I'.11. Hocoga, 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) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

https://e.lanbook.com/book/91292 1. MonekynspHas ¢usnka. TepMoaUHAMUKA.
KonnencupoBanHbie cocTosiHus © yaeonoe nocooue / I11. A. [Mupanumsumm, E. B. [llanaruna, H.
A. Kansesa, E. A. [lonikoBa. — 2-e u3n., non. — Cankr-IlerepOypr : Jlans, 2017. — 200 c.



https://e.lanbook.com/book/90003 KynskoB, B. I'. ®usuka KOHIECHCHPOBAHHOTO
COCTOSIHUS B DJIEKTPOTEXHUYECKOM MaTepuaioBeacHun . yaeoHoe mocooue / B. I'. KynbkoB. —
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

7Zip cB0OOAHO pacrpocTtpansemoe 110 OECCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchlLIKa
HarmmonanwsHas nH(OPMAIMOHHO-aHATUTHIECKAS URL:
cuctema — Poccuiickuii MHJIEKC HAy4HOTO IIUTUPOBAHUS Al . .
(PUHLI) https://elibrary.ru/project_risc.asp
®denepanpHOE roCyJapCTBEHHOE Or0/DKETHOE
yupexaenue «DenepanbHblii MHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTIIHHBI (MOLYJIs1)

MaTCpI/Ia.HBHO-TCXHI/I‘-IeCKOe oOecrieuenne JUCHUITIIMHBI BKJIFOYACT:

1. YyeOHble ayTuTOpUu sl TPOBEACHUS 3aHITUN JIEKIIMOHHOTO THIIA

OcHarieHue ayauTopuu:

MysbTUMEAMIHBIC CPEICTBA XPAHCHHUS, IEPEIAUH U MPEICTABICHUSI HHPOPMALIUH.

2. YueOHblEe ayIUTOPHHM JUIS TPOBEACHUS NPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTALMH, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalluK

OcHauienue:

WHTepakTBHAs JOCKa, IPOEKTOP;

MynbTUMEANIHBINA TPOEKTOP, IKPAH

3. Y4eOHble ayJUTOPUN I BBIIIOJHEHUS KYPCOBOTO MPOEKTUPOBAHUS, TOMEILEHHS IS
CaMOCTOSITENIbHOM padOoThI.

OcHnaiueHue:

[Mepconanpubie KommbioTephl ¢ makerom MS Office, ¢ Beixogom B MuTepHer u ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CpEly YHUBEPCUTETA.

4. Tlomemenue [uisi XpaHEHHs] M NPOPUIAKTUYECKOTO OOCITYKHBAaHUS Yy4yeOHOIO
o0opymoBaHus

OcHarueHnue:

Crennaxu, ceiibl a1 XpaHeHus: yueOHOro o0opyaoBaHus. IHCTpyMEHTHI JJIs1 peMOHTA
o0opynoBaHus



IIpunoxenue 1

YueOHO-MeTOoAM4YeCKOe o0ecnedyeHre CaMOCTOATEILHOM PadoThI
00yYaroIuxcs

[Ipn wm3y4yeHWH IOUCHMIUIMHBI OCYIIECTBILIIOTCS TEKYIIMM, NPOMEKYTOYHBIA U
HUTOTOBBIM KOHTPOJIb ITO AUCHHUIIJINHC.

Texkyuuii KOHTPOJIb OCHOBaH Ha OETJIOM OIpoce pa3 B Helelto. DopMbI: TeCTOBbIE
OLICHKH 32 BBHITIOJTHEHUE MHINBHUIYATbHBIX 3a1aHuii. OcHoBHas 1enb TK: cBoeBpemeHHas
OLICHKA YCIIEBAEMOCTH CTYJCHTOB, MOOYXIaromas ux padoTaTh paBHOMEPHO, HCKITIOYast
MaJible 3arpy3KH WM eperpy3Kd B TEUCHUE CEMECTpa.

[IpakTHueckue 3aHATUS CIEAYeT MPOBOIUTH B AYAUTOPHH C MYJIbTHUMEIUNHHBIM
000pyiOBaHHEM, TMPU 3TOM M KOJUIOKBUYMBI, U 3alllUTa PE3yJbTaTOB HUCCIEIOBAHUMN
HPOBOJIATCS 110 TPAJUIIMOHHON METOTUKE B KiTacce.

IIpomexXyTOUHBIIf KOHTPOJb — OCYyIIecTBIsAeTCs B (hopMe KOJUIOKBUYMOB. Llens
[IK: moOyauTh CTYIEHTOB OTYMTATBCS 32 YCBOGHHE pa3feioB JAUCIUILIHHEI
HAaKOTUTEIBHBIM 00pa3oM, T.e. CHayaja 3a MepBbIe, 3aTeM 3a CIIEAYIOUIHE pa3ebl,
U3y4aeMble B CEMECTpE.

HToroBeiii KOHTPOJIb 10 JIUCIHMIUIMHE - 3TO TIPOBEpPKa YPOBHS Y4EOHBIX
JOCTH)KEHUM CTYIEHTOB IO BCEH QUCLUILIMHE 3a ceMecTp. PopMa KOHTPOJA: 3a4eT C
OLICHKOH B KOHIE cemecTpa. IIpoBoauTcss TpaauIMOHHEIM criocoboM. Llens uroroBoro
KOHTPOJISA: TpPOBEpKAa 3HAHWN JWCIMIUIMHBL, MOJYYCHHBIX TPH H3YyYCHUU pPa3JIeioB,
JOCTaTOYHBIX ISl TIOCJIEAYIOIEr0 O0yJICHUSI.

TeMbl IPaKTUYECKUX 3aHATUU.

[IpakTrueckoe 3anaTue 1.
HccnenoBanue siBICHUI TEpMOAIEKTPOHHOM smuccun (TO3) u onpeaenenue
paboThI BBIXO/Aa METOAOM NpsiMOM Pruuapiacona.
[IpakTueckoe 3aHsaTue 2.
HccenenoBanne 3aBUCUMOCTH 3JIEKTPOIPOBOJHOCTH METAJLIa U MTOIYIIPOBOJIHUKA OT
TEMIIEPATYPBI.
[IpakTrnueckoe 3ansatue 3.
TeMmieparypHoe ucciaenoBaHue P-N- nepexoaa noaynpoBOIHUKOBOIO IUOA.
OnpeneneHne KOHTaKTHON Pa3HOCTH MOTEHLIAAJIOB.
[Ipaktrnueckoe 3ansatre 4. OnpenesieHre KOHLEHTPAUU U 3HaKa 3apsja
HOCUTEJIEH, Y 3HAKA 3apsiia HOCUTENEN TOKA B MOJYNPOBOJIHUKAX C TOMOIIBIO
sapdekra Xosna.
IIpakTnueckoe 3ansatue 5. ccaemoBanne qUAJIEKTPUIECKON TPOHULIAEMOCTH
CErHETORJIEKTPHUKA.

[Ipaktuueckoe 3anstue 6. i3MepeHue yneabHOro 3apsja JIeKTpoHa (OTHOIIEHUE
3apsijia AJIEKTPOHA K €ro Macce).
[Ipaktruueckoe 3anstue 7. 3ydeHue 3JeKTpOHHO-Ty4eBOro ocuusuiorpada
U3MEPEHUE NTAPAMETPOB DJIEKTPUUECKUX CUTHAJIOB.
[IpakTueckoe 3anstue 8. MI3aMepeHue TeMieparypsl, Ty4eUCyCKaTeIbHOM
CHOCOOHOCTH U CTENIEHH YE€PHOTHI PACKATIEHHBIX METAJIJIOB.
[TpakTrueckoe 3austue 9. MccnenoBanue Termnopu3nyecKux XapakTepucTUK
TBEP/BIX T€J METO/I0OM MEPUOINYECKUX KOJIeOaHUN TeMIepaTyphl.



IIpusoxenune 2

OueHovHbIE CpeACTBA AJ MPOBeeHUs MPOMEKYTOUYHON aTTecTallMU

a) NhaHupyemble pesynbTaTbl 06yueHUA M OLEHOUHbIEe CpeacTBa A4S NPoBeeHMA NPOMEXKYTOUHOM aTTecTaunm:

CTPYKTYpHbIi
3/1eEMEHT
KOMMNETEHL MM

MnaHupyemble pesyabTaTbl 0byyeHun

OueHoYHble cpeacTBa

[TK-1: Criocoben pa3zpabarbiBaTh CTPYKTYPHBIE U (DYHKIIHOHAIBHBIE CX

€MBbI DJICKTPOHHBIX CUCTEM, 1 KOMIUICKCOB, MPUHIUITUATIBHBIX CXEM yCTpOﬁCTB C UCTIOJIb30BAHUEM CPCACTB

KOMIBIOTCPHOI'0 IMPOCKTUPOBAHUSA, NIPOBCACHUECM IMMPOCKTHLIX PACYCTOB U TCXHUKO-5KOHOMHUYCCKUM 000CHOBaHUEM TIPUHUMACMBbIX peU_IeHI/Iﬁ

MK-1.1

PaspabaTbiBaeT 3CKM3HbIV NPOEKT, BKIOUAIOLLLMIA:
BbIGOP CTPYKTYPHOW CXEMbI 31EKTPOHHOIO
YCTPOWCTBA MU CUCTEMbI MYTEM COMOCTAB/IEHNA
Pa3/IMYHbIX BAPUAHTOB M UX OLLEHKM C TOUKM 3pEHUS
TEXHUYECKUX U IKOHOMUYECKUX TPpebOBaHN;
paccunTbIBaeT BCe HEObXoAMMble NOKasaTenu
CTPYKTYPHOM CXeMbl 3/1EKTPOHHOTO YCTPOICTBA UK
cUCTeMbl, B TOM YMC/ie NMOKa3aTen KayecTsa;
BblGUPaeT 1 060CHOBbLIBAET CXEMbI

BCMOMOraTe/IbHbIX YCTPOWUCTB

lMepeyeHb Meopemuy4ecKux 80nNPocos

1 Twurer cBsA3elt B KpUcTalUIax: cuiibl Ban-nep-Baanbca, HOHHAS CBSA3b, KOBAaJICHTHAS CB3b, METAIUTMICCKAS CBSA3b.
2 Pemerku bpage: 7 cuHroHunit, 3 KyOMYECKUX PEIICTKH.

3 O6o3HaveHUE Y3JI0B, HANIPABICHUN U IUIOCKOCTEH (MHACKCH Muiuiepa) B KpucTalie.

4 Jleextn! B kpuctauie: @penkens u HloTTku.

5. Mukpouactiusl: (epMHOHBI 1 6030HEL. DyHKIUS pacnpeneneHus. [II0THOCTh COCTOSIHUM AJIs SJIEKTPOHOB B

KpHUCTaIe.
6 Oynkuus pacnpenenenus Oepmu-/Iupaxa. dusnueckuii cMbici 3Heprun Gepmu 11 MeTasIa.
7 OyHKI1Ms pacnpenenaeHus Makcpenna-bonsiMaHa.

8 ®ynknus pacnpenenenus boze-DiHmTeitHa.

9 CoOcTBeHHBIE MOTYNPOBOIHUKY: 30HHAsS quarpamma, sHeprus ®epmu EF, paBHOBecHast KOHIICHTpaLUs
Hocurenei 3apsaa NO. 3akoH AeHCTBYIOLIMX Macc.

10 [dbipku B nonynpoBoaukax. DddexrrBHas macca.

11 TIpsMO30HHBIE U HEMIPSIMO30HHBIE TIOTYIIPOBOIHUKH.




CTPYKTYpPHbIN
3/1eEMEHT
KOMNETEHL MM

MnaHnpyemble pesynbTaTbl 06y4eHUs

OueHo4Hble cpeacTsa

12 JToHopHbIe MOJTYNPOBOJHUKH (N-THIT): 30HHAS JHarpamMMa.

13 AxuenTopHble MOJYIPOBOIHHUKH (P-THUII): 30HHAS IUarpamMmma.

14 TemneparypHas 3aBUCUMOCTb KOHIIEHTPALMK HOCUTEIEH 3apsiia B IPIMECHOM ITOIYIPOBOIHHKE.
15 Jpetid HOCHTenel 3apsana. [TonsmkHoCTs. Bpems pemakcarun. Jmiaa cBoOogHOTO Tpodera.

16 Y nenbHast 3J€KTPONPOBOJHOCTh. DJIEKTPOIPOBOTHOCTh YUCTHIX METAIJIOB.

17 CoOcTBeHHast MPOBOJUMOCTD MOJTYIPOBOIHHKOB.

18 IpumecHas TPOBOIUMOCTS TTOIYIIPOBOAHUKOB.

19 Pabora Brrxoma. KOHTaKkT JBYX METaJIIOB.

20 KonrakT mMeTasa ¢ TMOJYIIPOBOAHUKOM: 30HHBIC JUATrPaMMBI [JId CTAIMOHAPHOT'O COCTOSAHUSA, MIPAMOTO U
O6paTHOFO BKJIFOUYCHUA; KOHTaKTHAasA pa3sHOCTb IMOTCHIIMAJIOB, IIMPHUHA O6GHHCHHOﬁ OGJ’I&CTI/I; BOJIbT-aMIICpHas
XapaKTCpUCTHKaA.

21 KoHTakT JBYX HOJYIPOBOJHUKOB (P-N-TIepexo/): 30HHbIE UarpaMMBbI [JIsl D TalHOHAPHOTO COCTOSHUS,
IIPSIMOTO ¥ OOPaTHOTO BKJIIOYEHHST; KOHTAKTHAs D a3HOCTh MMOTEHINAJIOB, IIMPHHA 00eAHEHHON 00J1acTH;
BOJIbT-aMIIepHAast XapaKTePHCTHKA.

22 HopmasbHble KoJieOaHHs TMHEWHON KPUCTAIUIMYECKON PEIIETKH U3 OJJMHAKOBBIX aTOMOB: JIUCIIEPCHOHHAs
3aBHCUMOCTb.

23 HopmasbHble KosieOaHus TIMHEWHON KPUCTAIUIMYECKON PeIeTKH ¢ 0a3uCOM M3 IBYX aTOMOB: JIUCIIEPCHOHHAs
3aBHCUMOCTb.

24 Oynxuums pacnpenenenus: HopManbHbIX KojeOaHuil. XapakrepucTuieckast
YyacToTa U Temrieparypa [lebast.

25 ®oHOHBI. DHEprusi KPUCTAUTNIECKON PEIIETKH TBEPOTo Tea. TemIoeMKOCTb TBEpIOTo Tena.




CTPYKTYpPHbIN

aNemeHT MnaHupyemble pesynbtaTbl 06ydeHums OueHoYHbIE CpeacTBa
KOMMeTeHumMM
MK 1.2 MpoV3BOANT TEXHUKO-3KOHOMUYECKOE 3adaHus Ha peweHue 3a0ay u3 npogeccuoHanvHoli 06aacmu, KomnaeKcHole 3a0aHus

060CHOBaHWE NPUHATOrO peLleHns ¢ pacieTammu
cebecToMmMOoCTM YCTPOICTBA U CTOMMOCTH ero
9KCMJIyaTaLMu; CpaBHWBAET C aHaI0ramm no
TEXHUKO-3KOHOMMUYECKUM XapaKTepUCTUKaM

BLIMMCAHTE KOHUEHTPALMH ICKTPOHOB B B JIMTHH, Meau M cepebpe npu
temneparype =0 K. Dueprun ®epmn meramnor paeuwei: E{Li)=4,72 2B, E{Cu)=7,11 1B,
EH{Ag)=5.49 »B.

Onpeaenurs onepruo Gepmu B repMaHneBoM COOCTBEHHOM [0JYIPOBOIHHKE
npu temneparype 7=300 K. [lupuuna 3anpemennoii 3oum E,~0,67 2B. Dddexrunas macca
MekTpoHoB m, =0,56m, n sddekTusuan mMacca abpok my =0,59m, (m, — Macca cBOGOAHOTO
IEKTPOHA).

Boruncnaure sxepruio (PepMp B repMaHHeBOM NPHMECHOM MOITYIPOBOIHHKE,
OTCYHTAHHYIO OT JHA 30HbI NPOBOJAMMOCTH, npu Temneparype 7=20 K. I'epmanuii aeruposan
AKLENTOPHOIH npuMechio In ¢ KoHUeHTpaLuei N=10" m7. [HupuHa 3anpemeHHol 30Hbl NPH
9T0i1 TeMneparype pasHa £,=0,75 5B. Dueprus akrusaunn £,=0,011 »B.

Beruncaute dHeprui0 DepMu B repMaHHEBOM NPHMECHOM [OJYIPOBOJAHHKE |
OTCHHTAHHYH) OT JIHA 30HBI NPOBOAHMOCTH, npu Temneparype 7=20 K. I'epmannit nerupoan
AoHOpHOI npumecsio Sb ¢ kouuentpaumeii N~10" M, Illupuna sanperesnoii 3011 npH 9108
Temiteparype paeua £,=0.75 2B.

Brruncaure snepruio Mepmu B repMaHHeBOM NMPHMECHOM MOJYIIPOBOJHHKE |
OTCYHTAHHYIO OT JHA 30HBI NPOBOAMMOCTH, npu Temneparype 7=20 K. I'epmauuii neruposan
JIOHOPHOI npuUMechid AS € KOHLEHTpalmuei NA~107 M7 akyenropuoit npumecsio Ga ¢
KoumenTpaimeii N,=5-107 v~

Berumcante cpeanion apeidoBylo CKOPOCTh JABHKECHHA JICKTPOHOB Vyp B
METHOM TPOBOIHUMKE JUIMHOMN /=1 M, eciin K HEMY npuioxkeHa pasHocts notenunanos U=10 B.
ViensHoe conpoTHBiIeHHe Meau p =1,6-10" Om-m. Kouuentpauusa nHocureneil 3apsia n=10"
M

Berancante anmny cBobojHoro npodera JJIEKTPOHOB B HOJIYIIPOBOJHHKE B
CHIBHOM IEKTPHHECKOM mone. KpuTHueckas Hanpskensocts mnons E=2-10° Blem.
Temneparypa 20 °C. )

DNeKTPOIPOBOAHOCT HATPus pasHa 6=2,17-10° Om ' m™. Dddexrusnas macca
anekTpoHa m*=12m.. Boiuucnurs: a) ppems penakcauun 1 npu 7=300 K; 0) cpeanion anuny
csobozauoro npobera 4 npu 7=300 K; B) apeiidosyio ckopocts vy, B none E=100 B/m.

lMpakmuyecKue 3a0aHUA




CTPYKTYpPHbIN
3/1eEMEHT
KOMNETEHL MM

MnaHnpyemble pe3ynbTaTbl 06yyeHns

OueHo4Hble cpeacTsa

1 [TockocTh OTCEKaeT Ha ocsax KoopauHat otpesku S5;=0,5, S,=1,25, S3=1,5 8

enuHMLAaX pebep a1eMeHTapHoH syeliku. OnpenenuTs HHASKCH Musuiepa 3To# II0CKOCTH.

2 Haiitu uanexcsl Mmuiepa IoCKOCTH, IPOXOIAIIeH Yepe3 Y3I0BbIe TOUKH

KPHUCTAUTNYECKOM PEIIETKH ¢ KOOpAHHATaMK X1=9, X,=10, X3=30, ecm mapameTpsl pemerku a=3, b=5, ¢=6.

3 PaccunTarh ¢ HOMOIIBIO HHAEKCOB MMIIepa pacCTOsIHUS MEX/Y COCEAHUMH ~ KPHCTAJUTHUECKUMU
mtockoctsivu (100), (110), (111) mis npUMUTHBHOM KyOU4eCKOH STYEeHKH.

4 TycTp a — yinHa pedpa OCHOBHOTO Ky0a rpaHelleHTpUPOBaHHON KyOudeckoil perieTku. KakoBo paccrosiHue ag
Mexny onmmwkaimumu aromamu B I'TIK-pemeTke?

5 Ilycth a — niuHA pedpa OCHOBHOTO Ky0Oa 00beMOIICHTPUPOBAaHHOM KyOudyeckoii penietku. KakoBo paccrosiHue ag
Mexny onmmkaimumu atomamu B OL[K-pemerke?

6 OmpemenuTh 9rcio aToMoB N0 B 3JIeMEHTAPHOM sAUeiike Keie3a, KpUCTAUTH3YIOMIErocs B KyOUdIecKoit cucTeme.
Pebpo kyba a=0,286 HM, aToMHBIH Bec xene3a A=55,84 r/MoIib, IIIOTHOCTH p=7,8" 10° kr/m3.




6) NopapoK NpoBeAeHNA NPOMEKYTOUHOM aTTecTaumm, NoKasaTeNn U KPUTepUN OLLeHUBaHUA:

MpomesKyToUHas aTTecTauma no AUCUMINIMHE BKAOYAET TEOPETUUYECKME BONPOChI, MO3BOAIOLWME OLEHUTb
YPOBEHb YCBOEHMA 06YYaOWMMMNCA 3HAHMI, U NPAKTUYECKME 3a4aHUA, BbiABAAOLWME cTeneHb CGOPMUPOBAHHOCTH
YMEHWUI 1 BNafeHunin, nposoanuTca B dopme 3a4eTa C OLEHKOM.

lMoKasatenun n KpUTepmumn oLLleHUBaAHUA:

— Ha OLLeHKY «0TANYHOY (5 6annos) — 0byyatoWMnca LEeMOHCTPUPYET BbICOKUIM ypoBeHb CHOPMUPOBAHHOCTH
KOMMNETEHL M, BCECTOPOHHEE, CUCTEMATMYECKOE U IyBoKoe 3HaHWe yyebHOoro matepumana, cB0604HO BbINOAHAET
npaKkTMYeckune 3agaHusa, cB06OAHO onepupyeT 3HAHUAMM, YMEHUAMM, NPUMEHSAET UX B CUTYyaLMAX NOBbILLEHHOM
CNIOXKHOCTW.

— Ha OLLeHKY «Xxopowwo» (4 6anna) — obyyatowmiica 4eMOHCTPUPYET CpeaHuIi ypoBeHb CHOPMUPOBAHHOCTH
KOMMNETEHLMI: OCHOBHbIE 3HAaHWA, YMEHUA OCBOEHbI, HO AONYCKAOTCA HE3HAUYUTENbHbIE OWNOKNU, HETOYHOCTY,
3aTPYAHEHUA NPU aHAMTUYECKMX ONEPALLUAX, MEPEHOCE 3HAHMI U YMEHUIT HAa HOBblE, HECTAHAAPTHbIE CUTYaLUM.

— Ha OLEHKY «yA0BAeTBOpUTENIbHO» (3 Hanna) — obyyatoLmiica LeMOHCTPUPYET MOPOroBbIi YPOBEHb
cHOPMMPOBAHHOCTM KOMMETEHLMI: B XO4€ KOHTPObHbIX MEPONPUATUI LOMNYCKaloTCA OWNBKM, NpoABAAeTca
OTCYTCTBME OTAE/IbHbIX 3HAHMI, YMEHWIA, HaBbIKOB, 0BYUaIOLMIACA UCMbITbIBAET 3HAYUTE/IbHbIE 3aTPYAHEHUA NPK
OMNepUPOBaHMM 3HAHUAMM U YMEHMAMM NPU UX NMEPEHOCE Ha HOBbIE CUTYaLMN.,

— 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) — 0byyatoLWMIica HE MOYKET NOoKasaTb 3HAHMSA Ha YPOBHeE
BOCNPOM3BEAEHNA U 06BACHEHNA MHPOPMALIMM, HE MOXKET NOKa3aTb MHTE//IEKTYasIbHbIE HaBbIKK pelleHnn
MPOCTbIX 3a4a4.



