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1. Ileau ocBOEHHUS THCIUNINHBI

[lensamMu OCBOCHHS JUCLUIUIMNHBI « DHTPOIHS IIABJICHUS METAJIJIOB U MTOJIIYIIPOBOJHHUKOBY SIBIISIOTCS
dopmMHupoBaHHE Yy CTYICHTOB KOMILIEKCa MPO(ECCHOHANBHBIX 3HAHUH W YMEHHMA W YCBOCHHE
(Gu3n4ecKux MPUHLUIOB JEHCTBHS HOJYHPOBOJHUKOBBIX (OTORIEKTPUUECKUX MATEpUAIOB U
npuOOpOB, UX MAPAMETPOB, XaPAKTEPUCTUK U MPAKTUYECKOTO MPUMEHEHMSI B U3JIEIUIX IEKTPOHHON

TCXHUKU.

3amauaMu U3y4eHUS AUCUUIUINHBI SBIISIOTCS:
* (hopMHpOBaHKE U YIIyOJeHHE 3HaHUH O (pu3ndeckoil mpupoae GOTOMPOBOAUMOCTH U JAPYTHX
OpOSIBICHUN BHYTpeHHEro (orodddekra MOoITynpOBOJHUKOB W TPAKTHYECKOW pealn3alnuu
HOJIYIIPOBOTHUKOBBIX CTPYKTYp, NMPHMEHSIEMBIX B MPUOOpax M YCTPOIHCTBaX TBEPAOTEIHHOU
AIIEKTPOHUKH, ONTO-, MUKPO- U HAHOAJICKTPOHHKH;
* (QopMupoBaHHWE 3HAHMH W YMEHHH TEOPETUYECKH HCCIEIOBaTh (U3UUECKHE IPOIECCHI
BHYTpeHHETro (oTodddexTa, MpOTEKAIOUINEe B CTPYKTYpax MOIYHPOBOJHUKOBBIX MPHOOPOB U
UHTETPATIbHBIX CXEM;

*  npuobpereHue

HaBBIKOB

(By1azieHuii)

pacyera

napaMeTpoB U

XapaKTEPUCTUK

MMOJIYIIPOBOJHUKOBBIX Q)OTOBHGKTpH‘leCKI/IX HpI/I60pOB, OIITUMMU3AllUU PCIKUMOB UX pa6OTI>I.

Ilepeyennb 3a1a4 npogeccunoHATbHOM 1eATeIHLHOCTH BbITYCKHUKOB:

Kon u O0o0mennbie TpynoBbie ynkuuun | Tpynosbie pyHknuu
HAUMEHOBaHME Kon | HaumeHnoBaHme 'YpoBenb | HaumenoBanue Kox [YpoBenb
npogecCHOHAIBH KBaJIU(pu (moxypos
oro KAl eHb)
CTaHJapTa KBaJIu(pu
KA
01.001 Megaror A Ilenarormueckas 6 Oo6wenenarornyeckas | A/01.6| 6
(memxarornuyeckast NeSITENIbHOCTD 110 ¢ynakus. OOyueHue
NesITeJIbHOCTh B MPOEKTUPOBAHUIO U BoCIHTaTelbHAs A/026 6
AOIIKOJILHOM, peanu3anuu ESITEIBHOCTD
HAYATIbHOM 00pa3oBaTeNbHOTO
o0uiem, rpoiiecca
OCHOBHOM 00pa3oBaTeNbHBIX PasBuBaromas IA/03.6 6
o0uiem, OpTaHHU3aIUIX JeSITeIbHOCTD
cpeaHeM 001eM JOIIKOJIBHOTO,
o0pa3zoBaHuN) Ha4yaJIbHOTO OOIIIETO,
(BocnuTaTe. b, OCHOBHOTO O0IIIETO,
YUHTEJIb) CPEIHEro OO0IIETo
o0Opa3oBaHUs
B Ilemarornyeckas 6 Ilenarornueckas B/03.6| 6
NEeSTeNbHOCTb 110 NeSTeNbHOCTb 110
MIPOSKTHPOBAHHIO H peali3aIyy MporpaMm
peanuzanuu OCHOBHOTO M CPEJTHETO
OCHOBHBIX oOuiero oopa3oBaHus
o0mieoOpa3oBarenbH
BIX TIPOTPaMM




01.003

Ilemarornueckas
MesSTeIbHOCTD B
TOIIOJIHUTEIILHOM
00pa3oBaHUM JIETEH
1 B3POCITBIX

[IpenogaBanue mo
JTOIIOJIHUTCIIbHBIM
00111600pa30BaTEIIbHBI
M TIporpamMmam.

OpraHusauma
AeATeNbHOCTU
obyuatowmxcs,
HanpaB/IEHHOM Ha
0CBOEHUe
AONONHUTENbHOM
o0buweobpasoBaTesibHOM
nporpammbl

A.01.6

6.1

Opranuzanus
JIOCYTOBOM
IEeITEIbHOCTH
oOyJaromuxcs B
MPOIIECCE peaTn3aluu
JTIOTIOJTHUTEIILHOM
0011e00pa3oBaTeIbHON
IPOTPaAMMBI

A.02.6

6.1

OO0ecrieueHue
B3aUMOJICUCTBUS C
POIUTEIISIMA
(3aKOHHBIMU
MIPEICTaBUTEIISIMU )
oOyyJaromxcs,
OCBaMBAaIOIINX
JIOTIOTHUTEITHHYIO
o011eo0pa3oBaTeIbHy
10 TIPOTPAMMY, TIPU
pelleHuy 3a1a4
o0y4eHus u
BOCIUTAHUS

A.03.6

6.1

ITenarormueckmii
KOHTPOJIb U OLIEHKA
JIOTIOTHUTEIIFHOM
o011eo0pa3oBaTeabHOM
MIPOTPAMMBI

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOIUIECKOTO
obecrieueHus
peanuzanuu
JOIIOJTHUTEILHOU
o011eo0pa3oBaTeIbHOM

MIPOTrpaMMBbI

A.05.6

6.2




b Opranu3anuoHHO- 6 OpraHusayms u B/01.6 | 6.3

MCTOIUYCCKOC nposegeHue
obecrieuenune nccnenoBaHUM pbiHKa
peamn3annn YCAYT AONONHUTENBHOMO
JIOTIOJTHUTEIIBHBIX .
obpa3oBaHuA geten u
o0mieo0pa3oBareabH
B3POC/bIX
BIX IIPOTpaMM
6 OpraHun3aLMoHHO- B/02.6 | 6.3
negarormyeckoe
COMpoBOXAeHUE
MmeToaMyeckomn

1eATeNbHOCTU neaaroros

\AONONIHUTENBHOTO
0bpa3oBaHuA
6 MOHUTOPWHI N OLEeHKa B/03.6 | 6.3
KayecTsa peanusaummu
negaroramm
\NONONHUTENbHbIX
06WeobpasoBaTe/bHbIX
nporpamm
C OpranuzaluoHHO- 6 OpraHusaums C/03.6 | 6.3
neIarorndeckoe AONONHUTENBHOTO
obecrieucHue obpasoBaHua getei u
pearsann B3POC/IbIX N0 OAHOMY
JIOTIOJIHUTEIIHbHBIX
NIV HECKOJIbKUM
0011e00pazoBaTesbH
HanpasieHUAM
BIX IIPOTrpaMM
AeATeNbHOCTU

2. MecTo AUCHHMILVINHBI B CTPYKTYpPe OCHOBHOI NPO()ecCHOHAJIBLHOH 00pa30BaTe/IbLHOM
NPOrpamMMbl

JucuunimHa oTtHocuTcss K vactu brioka 1, ¢opmupyemMoll ydacTHMKaMu 00pa30BaTENIbHBIX
otHomeHnH «/lucuummnel o Beioopy b1.B.JIB.4». M3yuaercs Ha 2 kypce B 3 cemecTpe.

JuctumimHa « HTponus NMJIABJCHUS METAJJIOB H MOJYNPOBOAHHUKOBY SBISIETCS JOTMYECKUM
INPOJOJDKEHUEM  TaKMX  JUCUUIIMH, Kak  «®Dwusuka  MOIYNpOBOJHHUKOB» U «Pusuka
MOJIYITPOBOJTHUKOBBIX TPUOOPOBY», KOTOpHIE HM3ydaroTcs Ha l-oM m 2-oMm Kypcax. s ocBoeHwmst
JAHHOM JUCHUUIUIMHBI CTYAEHTHI JOJDKHBI BJIAJETh 3HAHUAMHU O (POTOIMPOBOJUMOCTH, MOJBHKHOCTH,
KOHIEHTPALlUU OCHOBHBIX U HEOCHOBHBIX HOCUTEIIEH 3aps/a, O MOJIYIPOBOJAHUKOBBIX MpUOOpax u T.J.
3HaHMsl, TOJYYEHHBIE 110 JaHHOW AUCLMIIIMHE, IPUMEHSAIOTCS Ha MPEAJUIIIOMHON MTPaKTHKE HA 2-0M
Kypce 4-ro ceMecTpa 1 U HallMCaHUH U 3alUThI BBITYCKHON KBaTU(UKAMOHHON PaOOTHI.

3. Pe3yabTaThl  OCBOEHHSI JAUCHUIUIMHBI  «JHTPONHUsS  TUIABJEHUST METAJLUIOB U
MOJIYIIPOBOIHUKOB)

[Ipomecc w3ydeHUsT OUCHUUIUIMHBI HaIpaBieH Ha (OPMHUPOBAHUE DIEMEHTOB CIEAYIOIINX
koMmrereHuuit B cootBerctBru ¢ ®I'OC BO no nanHOMY HanpaBlIEeHUIO:

Kon HanmeHnoBanme NuaukaTop 10CTHKEHHUS B pe3yabTare ocBoeHUs
KoMIIeTe KOMIIETCHIUH KOMIIETCHIIUH AUCHHUTIHHBI
HIIUHA 00y4aIOUIUIiCS 10JIKEH




VK-6.

CriocobeH orpeneNnuTh
1 peaan30BaTh
[IPHOPHUTETHI
COOCTBEHHOI
IEeATENLHOCTH U
CII0COORI e¢
COBEPILICHCTBOBAHMS Ha
OCHOBE CAMOOLICHKH

'YK-6.1. OuieHuBaeT cBoM pecypcsl U
WX TIpeaebl (JITYHOCTHBIE,
CHUTYaTHUBHBIC, BPEMEHHBIE),
[1eJ1eco00pa3HO UX UCTIONB3YeET;
YK-6.2. Onpenenser
oOpa3oBaTeNbHbIC TOTPEOHOCTH U
CIIOCOOBI COBEPIICHCTBOBAHUS
COOCTBEHHOI (B TOM YHCIie
mpodeccnoHaBLHOM) AeSITEFHOCTH Ha
OCHOBE CaMOOIICHKH;

'YK-6.3. BeiOupaet u peanusyer ¢
MCII0JIh30BAHUEM HHCTPYMEHTOB
HETPEPBIBHOTO 00pa30BaHUs
BO3MOYKHOCTH Pa3BUTHS
MpodeCCHOHATEHBIX KOMIIETCHITUH 1
COILIMAIIbHBIX HABBIKOB;

'YK-6.4. BeicTpanBaeT ruOKyo
MpoheCCHOHATILHYIO TPASKTOPHIO C
Y4ETOM HAKOIUICHHOTO OIIbITA
mpodeCCHOHAILHOM JIeATEILHOCTH,
ITMHAMUYHO M3MEHSIOLIHXCS
TpeOOBaHUI PBIHKA TPY/lA H CTPATETUU
ITMYHOTO PA3BUTHS.

3HAET TEOPUIO U OCHOBHBIC
BaKOHBI B 001aCTH
€CTECTBEHHOHAYYHBIX
IMTUCIIUTLINH

'YMeeT ucnoiab30BaTh
€CTECTBCHHO-HAYYHBIE
BHaHMSI IPU OOBSICHEHNU
PKCIIEPUMEHTOB, PEIICHUS
npodeCCHOHATIBHBIX 33/1au.
Biraneer ocHoBaMu
MeaarorukH,
HEO0OXOTUMBIMHU IS
OCYILIECTBICHHS
MpernogaBaTebCKOn
MesTeTbHOCTH U pabOTHI B

Hay4HBIX IPYIIIAX.

[1K-2

CnocoOHOCTb
TIAHUPOBATH U
OpTaHHU30BbLIBATH
(buznueckue
MCCIICTOBAHMsI, HAyUHBIE
CEMUHAPHI U
KOH(EpEeHIIMU U BECTH
Mperno/IaBaHue Mo
JTOIIOJIHUTCIIbHBIM
00111600pa30BaTEIbHBIM
porpaMMam

MJIK TIK2.1

MMeeT HAaBBIKU BIIaICHUS
HeoOxouMol nHpopmanuen u3
COBPEMEHHBIX OT€YECTBEHHBIX U
BapyOeKHBIX HCTOYHUKOB B U30paHHOU
00JIaCTH UCCICAOBAHMUS; BIIAICHHS
METOIMKOM TUTAHUPOBAHUS U
pa3pabOTKU HAYYHOTO YKCIIEPUMEHTA;
MPOBEACHUS HAYYHOTO IKCIIEPUMEHTA;
METOJIaMH MOJISITMPOBAHUS PA3THIHBIX
(DM3HYECKUX CHTYAIIHi; BIIAJICHHUS
COBPEMEHHBIMHU MTPUKIIATHBIMH
MporpaMMaMu AJis U3YYeHHS 00bEKTa
HAyYHOTO MCCIIEIOBAHUS; BIAJCHUS
MEeTO/IaMHU pabOThI B pa3TUYHBIX
OTICPAIIMOHHBIX CHCTEMaX, C
HayJYHBIMH 0a3aMH JTaHHBIX.

MJIK TIK2.2

Brageer HaBbIkamMu aOCTPAKTHO
MBICITUTh, AHATTU3UPOBATh,
CUHTE3UPOBATH MOTy4aEMYIO
MH(OPMAIIHIO; HABBIKAMH JIEJIATh
BaKJIFOYCHUS U BBIBObI, HABEIKAMU U

BHaeT KaKk cCaMOCTOSITEILHO
CTaBUTh KOHKPETHBIC
BaJlagll HAy9IHBIX
KCCIIeIOBaHUI B 00J1aCTH
(U3UKHK ¥ peraTh Ux ¢
[TOMOILBI0 COBPEMEHHOU
armaparypsl 1
MH(OPMaLMOHHBIX
TEXHOJIOTHH C
KCII0JIE30BAHUEM
HOBEMIIEr0 POCCUKCKOTO U
BapyOeKHOTO OMbITa
'YMeeT cBOOOIHO BIAACTh
pazaenamMu QUKKH,
HEOOXOIUMBIMH JUISI
[pEIICHHs HAyIHO-
WHHOBAIMOHHBIX 3a/1a4, U
BHEJPSITh PE3YJIbTATHI
HAyYHBIX UCCIICIOBAHUN B
00J1acTh
npodeccunoHaTbHOM

eI TEeIbHOCTH.

BnageeT criocOOHOCThIO




METOJIaMHU TIOCTPOCHUSI (PU3HUECKUX  |CBOOOJHO BIIAJICTh

Mojieiel Ha OCHOBE IIPOBEICHHBIX paznenaMu (GU3HKH,
MCCIIeIOBaHUI U MOITYy4eHHON HEO0OXOTUMBIMHU IS
nHbOpMaLIUK. [pEIICHUS HAyYHO-

MK TIK-2.3 3naet crocoOsl npogeCCHOHAIBHBIX 33]1a4,

OpraHu3aly HAyYHbIX CEMUHAPOB U M IIPUMEHSATH PE3YyJIbTaThI
IKOH(epeHIInH, yMeeT IIIAaHUPOBATh U [HAYYHBIX HCCICTOBAHUN B
OpPraHU30BBIBATh HAYYHBIE CEMUHAPBI UIIPOPECCHOHATLHON

KOH(EpeHLHH. eI TEITbHOCTH




4. CTpykTypa H coJep:KaHHe JAUCHHUILUIMHBI «JHTPONUSl IUIABJEHUS META/LUIOB U
MOJIYNIPOBOHUKOB)

4.1. CTpyKTypa IMCHUILIHHBI (MOAYJIST)

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTaBIseT 4 3aueTHbIX eaunul, 144  yacos.

Ne Buabl yueOHOI padoThl, BKJIKOYasA ®opMbl TEKYyILLEro
n/n CaMOCTOSITEJILHYIO PadoTy KOHTPOJIA YCIIeBAeMOCTH
CTY/IeHTOB M TPY/10eMKOCTb (B (no neoenam cemecmpa)
yacax) dopma NPoOMeKYTOTHOI
KonrakTtHas Camocrosrelb arrecramnuu (no
padora -Has padoTa cemecmpam)
=
H 2 e ' = =
anMMeHOBaHHeE Pa3/1eJioB U < = |8 | ! g >
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= =1 o ‘ 2| &
T oo = =S ! = &= SR
S |8 | s | 2 g 2 218 |sdwm
0 ] & 1) 1o o 25 =
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S 218 |£]s|BiE|=z|8 2|2 |28l¢
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=1 =~ | Z |8 | & < | © (=2 |8 |2 |2 |2 |2 13
= = |l |H 2= |lolo %2 |a|lalalall
O |lo|E|E |l |Slo |0 | |E{o|C |0 |0 |0 0I5
L ) =5 | X o 22 s Q = = | O = M <o) <a) M S
|15 |58 (g8 |5l |&2i®|5|8|8|8 8
SR EIEIRIHR |¥|EHIO | |E|E|E|E|&
1. | Pazgea 1. ®OTONNPOBOANMOCTD
1.1. | Tema 1.1. Beenenue. 318 |4 4 4 4 4
DOTOAKTUBHOE NOTJIOIIECHHE
1 BHYTpeHHUH doToddhdekT
1.2.| Tema 1.2. 3|18 |4 4 4 4 4
DOTONPOBOAUMOCT.
JIBU>KeHuEe HOCUTENEeH
1.3 | Tema 1.3 PexomOunanus 8 |3 |4 |2 2 2 2 |3
($hoTOMPOBOTHIKAX
1.4 | Tema 1.4 DnemeHnTapHbIe 3 14 |2 2 2 2 |3
pEeKOMOUHAIIMOHHBIE
1.5 | Tema 1.5 3|18 |4 4 4 4 4
DOTONPOBOAUMOCTH
2. | Pazgea 2 ®OTODJIEKTPUUYECKHUE ABJEHNUS, CBSASAHHBIE C HATPEBOM
2.1 | Tema 2.1 318 |4 4 4 4 4
DOTOIEKTPUUECKHUE
SIBJICHUS TP HEPABHOBECHOM
2.2 | Tema 2.2 Dddexr yBreuenus| 3 |4 | 2 2 2 2 |3
AJIEKTPOHOB (hOTOHAMU
3. | Pasmea 3. POTOAMUDJIEKTPUYECKHH U JIPYTUE Y®DPEKTHI
3.1. | Tema 3.1. Bunasl 318 |4 4 4 4 |3
(OTO3TEKTPUUECKOTO
3.2. | Tema 3.2 314 |2 2 2 2 3
DoTOraJIbBAaHUYECKUN
3.3 | Tema 3.3 CrniextpanbHas 318 |4 4 4 4 3
XapaKTEePUCTHKA
(GOTOPOBOANMOCTH
Iloozomogka Kk 9K3ameHy




OO01ast TpyI0EMKOCTD, B 48| 32 16 69 37| 32 | IlpomexyTouHast

Jacax DK3aMeH

4.2. Conep:xkaHue TUCIHHMIINHBI

Paznen 1 ®OTONNPOBOJANMOCTD
Tema 1.1 ®OTOAKTHUBHOE ITIOI'JIOIIEHWE U BHYTPEHHUI ®OTOSPDEKT
- [lepBuunble ¥ BTOpUYHBIE POTOTOKH
Tema 12. ®OTOIIPOBOJIUMOCTL. JIBIDKEHME HOCHWTEJIEUM 3APSJIA B
OOTOITPOBOJHUKAX
- [Tpumepbl poCTHIX (POTOMPOBOIAIIMX CUCTEM
- Huddy3us u apeiid poToHOCHTENEH B MOHOTIOISPHOM ITOJTYIIPOBOJTHHUKE
- D¢ dexruBHOE Bpemst yctaHoBieHHs TU(HY3HOHHO-APEHPOBOTO
- O mMHe SKpaHUPOBAHUS B IJIOXO MPOBOISALINX HOTYIPOBOJHUKAX U TUIIIEKTPUKAX
- Pacnipenenenne KOHIIEHTPAITUH MTPH HAIWYHH BHEIIHETO 3JICKTPUIECKOTO TOJIS
- O knaccudukanuu GOTOTOKOB B OAHOPOIHBIX MOTYIPOBOAHUKAX
- Ocobennoctu quddysun u apeiida poroHocuTeneit B OUTIOIIPHOM OTYTPOBOTHUKE
- Jlo6poTHOCTH (hOTONIPOBOTHUKOB
Tema 1.3. PEKOMBUHAIINSA B ®OTOINPOBOJHUKAX
- PexomOunnanmonnas moznens Hloxknu-Puna
- ®OTONPOBOTHUK C OJAHHUM KIJIACCOM LEHTPOB PEKOMOHMHAIIMM B YCIOBHSIX Pa3IMYHON
OCBEILIEHHOCTHU
- [Ipununanue HocuTeneu 3apsaaa
- JIBa xiacca eHTPOB PeKOMOUHAIIIT
- OuyBcTBIIEHHE (DOTOMIPOBOTHUKOB ITPH OCBELICHUN
- OtpunarenbHas GOTONPOBOIUMOCTD
Tema 1.4. ®OTOINNPOBOAMMOCTb HEOAHOPOJAHBIX ITOJIYIIPOBOAHUKOB U
JDJIEKTPUKOB
- ®OTONPOBOAUMOCTD OTHKPUCTAUTMYECKHIX BEIIECTB
- ®OTONPOBOAUMOCTh, OrPAaHUUYEHHAS KOHTAKTaMHU
- DOTODNEKTPUYECKHE CBOMCTBA KOHTAKTa METAJUI — MOHOIOJSIPHBIA IMOJYITPOBOJIHUK
(IMPIEKTPUK)
- CranuoHapHbIe XapaKTEPUCTUKHA MOHOTOJISAPHOTO (OTOPE3UCTOpa TNMPH KOHTAKTHOM
OTpaHUYEHUHU
- ®OTONPOBOAUMOCTD TIPY SKCUTOHHOM ITOTJIOMICHUT
- OcTtaTrouHasi MPOBOAUMOCTh
- YHUMONSIpHAs OTpHUIIATENbHAS (OTOMPOBOAUMOCTS.
- AHOManbHas GOTONPOBOAUMOCTD
- JlonroBpeMeHHbIE perakcaui B OTONPOBOIHUKAX
Pazgen 2 ®OTOIJEKTPUUYECKHUE SABJIEHUS, CBA3AHHBIE C HAI'PEBOM
SJIEKTPOHOB
Tema 2.1 ®orodnekTpuyeckue SBICHHUS MpPU HEPABHOBECHOM paclpeieieHUn HOCUTeNei
3apsijia 10 YHEPTUH.
- OTIMCaHNE BO3MYIIIEHHOTO paclpe/ieleHus SIEKTPOHOB MO SHEPTUAM
- W-TIPOBOJIMMOCTD, YpaBHEHHUE OaslaHca
- OCHMIIIALUS (POTOMIPOBOTUMOCTH
Tema 2.2 D¢pdexT yBneueHus 31eKTpoHOB (poTOHaMU
- a(exT yBieueHus HocutTeneu 3apsaaa GoroHaMH
- IPOJIOJILHBIN U MOTIepeUHbIi 3P PEeKThI yBIeUEHUS
- 3¢ deKT yBIE€UCHHS B CIIyyae MPUMECHOTO MOTJIOIIEHHUS CBETa
Paznea 3. POTOJAUDJIEKTPUUECKUM U IPYTUE DODPEKTHI
Tema 3.1. BUABI ®OTOANIJIEKTPUUYECKOI'O DODPEKTA




- ®opMHUpOBaHUE MPEICTABICHUI
- MeToz 3KBUBaJIEHTHBIX CXEM

- ®OTOMHIYKTUBHBIN Y PEKT

- OcraTouyHasi GOTOEMKOCTh

- O DIpOXOXIEHUM IEPEMEHHOIO TOKAa B HEOJHOPOAHBIX KpUCTaIaX € IIOJBUYKHOU

00BEMHON HEOHOPOTHOCTHIO

- [Ipumenenne Kk OUIOIIPHOMY TPAH3UCTOPY
- O knaccuduKaIuu pa3InuHbIX nMposBiaeHui O
- [Ipumenenue poroanznekTpruueckoro rpexra
- ®oToBapHKaIbl
- unamuveckuii POTOKOHICHCATOP
[TOHATHE O IYMAX ®OTOITPOBOJJHNKOB

Tema 3.2. POTOI' AJIbBBAHUYECKU SODEKT. ®OTOINO/]

Tema 3.3. CIIEKTPAJIBHA S XAPAKTEPUCTUKA ®OTOITPOBOJUMOCTHU

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
Tab6umua 5.1.
AKTHBHBIC U HHTEPAKTHBHBIE (GOPMBbI IPOBeAeHUS YIeOHBIX 3aHATHI 110
AUCHUILINHE
Ner.n. | Tema nporpammel qucuuiuineel | [Ipumensemelie TexHonoruu Koiu-BO
ayJIuT.
4acoB
1 Beenenue. @DOTOAKTUBHOE | KIACCUYECKOE TpaJMLIUOHHOE; 8
MOTJIOIIEHNE W BHYTPEHHHUM | JICKIMOHHOC o0yuenune
dororddekr
2 DOoTONPOBOAUMOCTD. [[BHKEHHUE | KIIACCHYECKOE TPAAUIIHOHHOE; 8
HOCHUTEJIEH 3apsaaa B | JIGKIMOHHOE  OOy4yeHHe,  HarjsjHbIe,
($oTONPOBOAHHUKAX MIPOrpaMMHUPOBAHHbIE
3 PexomOuHamus B | KJIJaCCHYECKOE TPaJULIMOHHOE; 4
(boTONPOBOAHUKAX JEKIIMOHHOEe  oOyueHue, BepOanbHbIe
(ayzmmo)
4 DnemMeHTapHbIe KJIACCUYECKOE TPaZULIUOHHOE; 4
pPEeKOMOMHAIIMOHHBIE IPOLIECCHl | JIEKIIMOHHOE  OOy4eHHEe,  HarJISIIHbIE,
MIPOrpaMMUPOBAHHbBIE
) DoTONPOBOAUMOCTH KJIACCUYECKOE TpaJULIUOHHOE; 8
HEOJTHOPOJHBIX JIEKIIMOHHOE 00y4eHHEe, CaMOCTOsITEeIbHAS
MOJIYITPOBOTHUKOB u | pabora
JMDJIEKTPUKOB
6 @DOTORIEKTPUUECKHE  SIBJICHMS | KIAaCCUYECKOe TpPaJULINOHHOE; 8
npu HEPAaBHOBECHOM | JIEKIIMOHHOE 00y4YeHne, caMooOydyeHue
pacupeneIcHun HOCHUTEJIEH
3apsja o YHEPrUU
7 OddexT yBreueHUs FNEKTPOHOB | KIACCUYECKOE TpPaJlMLIHOHHOE; 4
¢doronamu JIEKIIMOHHOE 00y4YeHUe, TUCTAaHIIUOHHBIE
8 Buner (OTORIEKTPUUECKOTO | KITACCUUECKOe TpPaJULIUOHHOE; 8
s dexra JIEKIMOHHOE O0y4YeHHe, KOMIIbIOTEPHOE
IPOrpaMMUPOBAaHHOE 00YUYEeHHE
9 ®dororanbBaHudeckuii 3P PexT. | Knaccuyeckoe TpaJULIMOHHOE; 4
doronnon. JEKIIMOHHOEe  OoOyueHHue,  HarJsHbIe,
MIPOrpaMMUPOBAHHbBIE




10 | ComexTpanbHasi XapaKTEPHUCTHKA | KIACCHYECKOE TPaAUITIOHHOE; 8
(boTONPOBOANMOCTH JICKITMOHHOE 00yYeHUE, CaMOCTOSTEIbHAS
paborta

6. YueOHO-MeTOqUYeCKOEe o0ecrneyeHHe CaMOCTOSITEJbHOI  padoThl  CTY/JAEHTOB.
OueHouyHble cpeacTBa ISl TeKylIero KOHTPOJSA YCIHEeBAaeMOCTH, IPOMEKYTOYHOI
aTTecTAllMHU 10 UTOraM OCBOEHHS IMCHHIJIMHBI.

6.1. Ilian caMoCTOATEILHOM PadoOTHI CTY/IEHTOB

Ne Tema Bun 3anaHue Pexomennyemas KommuectBo
HEJl. CaMOCTOSITENTbHOM JauTepaTtypa 4acoB
paboThI (Vraswisaemcs
HoMep U3
pazoena 7)
1 OcHOBHbIE paboTa HaJ M3y4uTh 4TO
rapaMeTpbl KOHCIIEKTOM TaKoe
(hOTOPOBOAMMOCTH [TEKITUH; (boTompoBOaMO
: BpeMs ee mabopaTtopHble  CTh, BpeMs
HapacTaHUs U BaHSITHSI C HapacTaHUs U
criaza, o0opynoBaHuEM [crIaja. 3
CTal[MOHApHAS BrINoJHUTH
BEJTMYHUHA U mabopaTopHyIO
CTalMOHApHOE padoty Ne 1
BpeMs
(hOTOTTPOBOAMMOCTH
2 Dddext KonnokBuym; [ToaroToBUTHCS K
MPUIATIAHUS ImopaboTka KOJJIOKBUYMY.
HOCHUTEIeH, KOHCIIEKTa CaMOCTOSATENBHO
BIUSHUE €TO Ha MEKIUU C M3y4IUTh dGDeKT
rmapaMeTpsl MPUMECHEHUEM MPYITATIAHUS 1 9
MPUMECHOM yueOHUKa, KaK OH BIIUSIET Ha
(hOTOITPOBOAMMOCTH METOIUICCKOW  [mapaMeTphl
IMTUTEepaTyphl, MPUMECHOM
ITOTIOTHUTEIBHON ((POTOIIPOBOAMMO
ImTUTepaTyphl CTH.
3 OCHOBHBIE mooop, [To maTepuanam
MEXaHU3MBI M3y4eHUe, aHAU3 [TeKIUA 1
[PEKOMOMHAIINT 17§ MPEeIOKEHHON
HOCHTENEH 3apsi/ia ¥ [KOHCIIEKTUPOBAHHU [TUTEPATYPhI 3
TeMIepaTypHas € PEKOMEH/IOBaHH [M3yYUTh
3aBUCHMOCTh Ol TUTEpaTyphl; (OCHOBHBIC
[MPUMECHOI MEXaHU3MBbI
(hOTONPOBOAMMOCTH eKOMOMHAIINN
4 OO6HapyxuTenbHas [paboTa Haj M3yunuthb
criocobHocTh MK [KOHCTIEKTOM KOHCTIEKT
MPUEMHHUKOB M UX  [ICKIIHU; TEKITHH.
3aBUCHMOCTH OT  [maboparopubie  [[IpoBectu 3
MmapaMeTpoB BaHATHS C mabopaTopHYIO
MOJTYTIPOBOJTHUKOB [000pynoBaHueM, [paboTy Ne 2
CaMOCTOSITEITEHOE
M3YYCHHUE OTNICIbH




bIX TEM,

naparpados

5 CranrioHapHoe paboTta HaJ MN3yunTh
pacripeniesieHue KOHCIIEKTOM KOHCIICKT
HEPaBHOBECHOM IeKIuu; MEKLIUU.
KOHIICHTPALUU KOHCYJIbTAIHH I10
HOCHUTETICH B CIIOKHBIM,
HaTpaBICHUU HETIOHSTHBIM
[paclpOCTpaHEHHUSI  [BOIIPOCAM JIEKIUI
CBEeTa B
MIOJIYTIPOBOJTHUKE

6 CriekTpanbHas pabota Hax M3yquTh
3aBHUCHUMOCTh KOHCIIEKTOM KOHCIIEKT
COOCTBEHHOM ITeKInu; TTEKI[UH.
(dotonpoBoaumocTu pfraboparopusie  [[IpoBectn
, BIMSIHAE HA HEE  BaHATHS C mabopaTopHYIO
CKOPOCTH o0opynoBanuem; [paboty Ne 3.
[MOBEPXHOCTHOU HANMCaHUE Hanucatp
[pEKOMOWHAIINH edepata pedepar

U 3aBUCUMOCTh paboTa HaJ 3yunuthb
MOJIHOM KOHCIIEKTOM KOHCIIEKT
CTallMOHAPHOU ITEKLINH; ITEKLINH.
KOHIIEHTPALIUU MOATOTOBKA [loaroToBUTH
HOCHUTEIJIEH OT IMOKJIa/1a K IMOKJIa K
CKOPOCTH KOH(hepeHIINH CTyJIeHYECKON
MMOBEPXHOCTHOMN KOH(epeHIINN

eKOMOMHALIUU

8 KBazuypoBHH pabota Hax M3yauTh
Depmu anst KOHCIIEKTOM KOHCIIEKT
CBOOOHBIX U MeKIHN; TeKITUH.
3axBayeHHBIX Ha  [maboparopubie  [[IpoBectn
ITOKaJbHBIE YPOBHU BaHSATHUS C mabopaTOPHYIO
HOCHUTEJEH, o0opynoBanuem; [padoty Ne 4.
NeMapKalMOHHbIE  [KOJUIOKBUYM [ToATOTOBUTKCS K
YPOBHU KOJUIOKBUYMY

9 3aBHCUMOCTh pabota Hax M3yauTh
[PaCTIOJIOKEHUS KOHCIIEKTOM KOHCIIEKT
KBa3HMypOBHEH MeKIHN; TeKITUH.
Depmu B HanMcaHue Hanucats
3anpeiieHHol 30He pedepara pedepat
0T MIapaMeTpoOB
YPOBHEM,
TeMIIepPaTyphl U
CKOpOCTH
reHepauu
HOCHUTEJEN CBETOM

10 Bnusinue pabota Hax 3yanth
OTITUIECKOM KOHCIIEKTOM KOHCIICKT
repe3apsIKi Ha MEeKInY; MEKINU.
[TOABUKHOCTb maboparopubie  [[IpoBectn
HOCHUTEJIEH 3aps/a U BaHATHS C mabopaToOpHYIO
Ha BpeMeHa UX obopynoBanueM; [padoty Ne 5.




PKU3HU, HA
CIIEKTpaJIbHBIC
3aBUCHMOCTH
MOTJIOIIECHUS U
(OTOITPOBOAMMOCTH
11 CynepnuHeitHOCTh  [paboTa Haj N3yunTh
U CyONMHEHHOCTh  [KOHCIIEKTOM KOHCIICKT
ITIOKC-aMIIEpPHBIX  [IEKIIUH; TeKIUH.
XapPaKTEPUCTHK ITUXKOHCYIbTAMH 1O [[[0ATOTOBUTHCS K
A HEKTOB U HX CJI0KHBIM, KOJJIOKBUYMY 2
MCIIOJIb30BAHUE ISl HETIOHSTHBIM
OTIpeIeIIeHUs BOIIPOCAM JICKIUH
apameTpoB KOJUIOKBUYM
HOJYIIPOBOTHHKOB
12 DoTrosnexkTpoMaruu padboTa Haj M3yuuthb
THBIA YPPEKT KaK  [KOHCIIEKTOM KOHCIIEKT
METOJI OTIpEeAeIICHUS PIEKIINHY; eKIINN. 5
MapaMeTpoB mabopatopusie  |[IpoBecTn
HOJIYIIPOBOJTHMKOB [3aHSTHS C TabOpaTOPHYIO
obopynoBanueM; [padboty Neb.
13 OcoOeHHocTr paboTa Hax M3y4unuTthb
(doTopasorpeBa B [KOHCIIEKTOM KOHCIICKT
CHIIBHO meKuuy; eKIINN.
NETUPOBAHHBIX U [MOJATOTOBKA K [ToaroTOBUTHCS K 14
KOMITEHCHPOBaHHBIX PK3aMEHY DK3aMEHY
MOJTYITPOBOTHUKAX

6.2. MeTonnueckne yKa3aHus 10 OPraHU3aLHN CAMOCTOSITEIbHON PadoThl CTYIEHTOB
[lenbto camoCTOSITENBHOM pabOThl MarucTpaHTa SIBJSETCS CAMOCTOATEIbHOE INPUOOpETEeHHe
HOBble 3HAHMH M  BbIPAaOOTKAa CIIOCOOHOCTM K  IOCTOSIHHOMY CaMOOOYYEHHI0 U
CaMOCOBEPILIEHCTBOBAHMIO B MPO(ECCHOHANBHOM M  COLMAIbHO-OOLIECTBEHHBIX —cdepax
JESATEIIBHOCTH.

CamocrosTenbHas yyeOHas paboTa MpeacTaBiIeHa TaKuMHU (popMamMu yueOHOro mporecca,
KaK JIEKL[Us, CeMUHAp, IPAKTUYECKHE U TaOOpaTOPHBIE 3aHATHS, SKCKYPCUH, IIOJTOTOBKA K HUM.
CTYHeHT JOJDKCH YMCTb BECTU KpPATKUC 3allnCHh J'IGKHI/II\/’I, COCTaBJIITh KOHCIICKTbI, IIJIaHbI U
TE3UCHI BBICTYIUICHUH, TOAOUPATH TUTEPATYPY U T.J1.

Hayunas camocTosTenpHass pa0oTa CTyAEHTa 3aKiIIOYaeTcs B €ro ydacTuu B palote
KPY’KKOB Ha Kadelpax, B Hay4yHBIX KOH(QEpPEHIUSX Pa3HOTO YpPOBHS, a TAaKKe€ B HaIllMCaHUU
KOHTPOJIbHBIX, KYPCOBBIX M BBIITYCKHBIX KBATH(PUKAIMOHHBIX (IUIIOMHBIX paboT) padorT.

CamocrosiTeabHasI paGOTa CTYACHTOB BKJ/IIOYAET CJICAYIOIMEC KOMIIOHCHTBI:

NoNe Kou-Bo ®dopma
HaumenoBanue paboTsl
/T 4acoB KOHTPOJISI
[TpopaboTka JIEKITHOHHOTO 33
1 pop i DK3aMeH
Mmarepuasa 0.9

5 [ToaroroBka k 33 Jlomyck K Kaxx10# J1abopaTopHOM

nabopaTopHBIM paboTam (0.9) paboTe U 3amuTa OTIYETA.




6.3. MaTtepuaJjibl 1Ji NMPOBEAEHUS TEKYHIEr0 U MPOMEXKYTOYHOr0 KOHTPOJISA 3HAHWM
CTYAE€HTOB

Konmponws oceoenus komnemenyui

Ne Bun xouTpons Kontpommpyembie TeMbI (pa3aesbl) Komnereniuu,
o\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
Brimoanenune doToakTUBHOE HOTJIOIIEHUE U VK-6, I[IK-2
abopaTOPHBIX BHYTpeHHUH (oTodPdeKT
pabot
KonnokBuym DOoTONPOBOAUMOCTS. JIBUKEHHE YK-6, I1K-2
HOCHUTEJIEH 3apsiia B
(hoTONPOBOAHHUKAX
TectupoBanue PexomOunanms B poronpoBogaukax | YK-6, I1K-2
KomnokBuym DOnemenTapHbie pekomOuHanmonneie | YK-6, [TK-2
MPOIECCHI
Brinonnenune doTtonpoBoaAUMOCTh HeogHOopoaHbIX | YK-6, [TK-2
mabopaTopHbIX MOJIYIPOBOTHUKOB U IUAJIEKTPUKOB
pabot
TectupoBanue DOTOINEKTPUIECKUE SBIICHUS IIPU YK-6, I1K-2

HEPaBHOBECHOM PACIIpe/Ie/ICHUH
HOCHUTEJIEH 3apsiia 110 SHEPTUun

KonnokBuym DddexT yBrneueHus 31eKTPOHOB YK-6, I1K-2
(boToHaMU

Brmonnenune Bunst porosnextpudeckoro adpdexra| YK-6, I1IK-2

mabopaToOpHBIX

abot

Komnoksrnym dororagbBaHUYECKHI 3D PEKT. YK-6, I1K-2
Doroauon

KoHnTtponbHas CrnekTpanbHasi XapakTepuCTUKa YK-6, I1K-2

abota (hoTONPOBOAMMOCTH

MaTepHam,I JI1 MPOBCACHHA TCKYIICTO KOHTPOJIA 3HAHUH U HpOMC)KYTOLIHOI\/JI aTrTeCTaluu
COCTaBJISIOT OTACIbHBIN JAOKYMCHT — ®oHJ OILIEHOYHBIX CpCACTB IO AUCHUIUIAHE «BHTpOHI/IH
IJIABJCHUA METAJIJIOB U IMMOJYIIPOBOJIHUKOB

7. Y4eOHO-MeTOAMYECKOE U MATepHAIbHO-TeXHHYeCKoe ofecneyeHHe NUCHUIIUHBI
(Mmoayas) «@OTO3IEKTPHYECKHE SIBJICHUS B NMOJTYIIPOBOJHUKAX»

7.1. Y4eOnas quTeparypa:

1. Hanmeruera M.A., TopmxoeBa 3.C. @OTO3IEKTPUUYECKHUE SIBJIECHUS B MOJTYNPOBOJIHUKAX.
r.Marac, 2018 r.

2. Bopoone JL.LE. m nmp. DoTodneKTpUYECKHE SBIEHHS B IOJYIPOBOAHUKOBBIX H
pa3MepHO-KBaHTOBBIX cTpykTypax. CII6, 2001.

3. Dnektpuyeckue U (POTOIIEKTPUUECKUE SIBICHUS B TE€TEPOCTPYKTYpax Ha OCHOBE
noaynpo-BogHukoB A3B5 u kpemuus. Camuxos X.M.C-IletepOypr, 2010.

4. AxtyanbHble TMpOOJEMbl COBPEMEHHOW JJIEKTPOHUKM U HAHOAJIEKTPOHUKHU: y4eO.
nporpaMMa JucuuIuinHbl/coct.: B. A. FO30Ba, I'. H. IllenoBanoBa. — Kpacnospck: UK COY,—
46 c. — (AKTyanpHbIE TTPOOJIEMBI COBPEMEHHOW 3JIEKTPOHUKH M HAHOANEKTpOoHHKHU: Y MK]] No
1524/1092-2008/pyxk. TBopu. koyutekTrBa I'. H. IllenoBanoa). 2009.



5. HUccnenoBanne 3neKTpOU3UUECKUX CBOUCTB (hoTOpe3ucTopoB Ha ocHoBe PbS.
Komuccapos A.JI. 2011.

6. ®oTodnEKTpUYECKHE ABICHUS U APQPEKT MO B KBAHTOBO-Pa3MEPHBIX FeTePOHAHOCTPYK-
TypHbIX In(Ga)As/GaAs.Ucromun JI.A. 2010.

[lepuoanueckas auTepaTypa By30B.

1. 3BecTus By30B. DJIEKTPOHUKA.

2. MUKpO3JIEKTPOHUKA.

3. ®u3MKa U TEXHUKA ITOJIYIIPOBOAHHUKOB.

4. HaHOTEXHOJIOTUU ¥ HAHOMATEPHUAIIbI.

5. HaHo- 1 MUKpOCUCTEMHAsI TEXHUKA.

6. [lepcriekTuBHBIC MaTepuanbl. MUKpO3JIEKTPOHHUKA.

7.2. UnTEpHET-pecypchl

1. AkTyanbHbIe TTPOOJEMBbI COBPEMEHHOM 3JIEKTPOHUKH M HaHO3JIEKTpoHMKU. Bepcus 1,0
[DnexTpoHHEIH pecypc]: amekTp. yued.-meroa. komruieke/I'. H. IllenoBanora, B. A. KO30Ba, B.
A. bapamikos, O. B. CemenoBa — Jnektponnsie gat. (127 M06). — Kpacuosipck: UIIK COY, —
2009.

2. AKTtyanbHble TPOOJIEMbl COBPEMEHHON AJIEKTPOHMKU M HAHOAJIEKTpoHMKH. Bepcus 1,0
[DnexTpoHHBIN pecypc]: yueb. mporpamMma awcnuminidHbl/coct.. B. A. IO30ma, I'. H.
[llenoBanoBa. — DnekTpoHHble gaH. (2 M6). — Kpacnosipck: UITIK COY, —2009.

3. IllenoBanoBa I. H. AkryanpHble ™pOOJIEMBI COBPEMEHHOW DSJCKTPOHUKH |
HaHORJIeKTpoHUKU. Bepcuss 1,0 [DnexTponHslii pecypc|: anmektp. kypc nekumii / I'. H.
[IlenoBanoBa. — DnekTpoHHbIe qaH. (6 M6). — KpacHosipck: UTTK CDY- 2009.

4. YuuduuupoBaHHas CUCTeMa KOMIBIOTEPHOU MPOBEpKHU 3HaHUI TectupoBanueM UniTest
Bepcun 3.0.0. pykoBoacTBo nonk3oBareisi/A. H. [launiepos, b. M. bunyc. — Kpacuosipck, 2008.

5. lllenoBanosa, I'. H. CoBpemeHHbIe TPOOIEMBI 3JIEKTPOHUKH: KPEMHHUEBAs AJIEKTPOHHUKA
[DnexTpoHHbIN pecypc]: anekTpoH. yued. mocobue/I’. H. IllenoBanoBa. — DnekTpoH. AaH. —
KpacHospck: KI'TY, 2006. — Pexum JIOCTYyIIA:
http://lib.krgtu.ru/pocobia.phpsection=shelovanova — 3arux. ¢ skpaHa.

6. http:// www. superconductors. org/

7. http://www. nanoink. net

8. http://www.ioffe.ru/journals/

9. http://journal.sfu-kras.ru/

10. http://www.mikrosystems.ru

7.3. IlporpammHoe obecnieueHnue

1. Onepannonnas cucrema Microsoft Windows XP Professional.

2. Taket npuknamabix nporpamm Microsoft Office 2003 Professional.

3. IIporpammuslii poaykT «AHTHBUPYC Kacnepckoroy.

4. IMporpammusiii mpoaykt FineReader 7.0 Professional Edition.

5. IIporpammuslii mpoagykt MATLAB 6.

7.4. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

@oroznexTpud | Yuebnas ayauropus ans | Cron ans mpenogaBatens - 1 mT. (COCTOUT U3 2-X CEKIH);
€CKHue SBICHUS | JIEKHMOHHBIX 3aHsatuid (No | cTyn ans mpemoaasartens -1 mrT.; qocka - 1 mrt.; TpuOyHa-1

B 306) 386132, PU, r.Hazpansp, | mT, cTon — 28 mT.; ckaMbs-56 TIT
MOJIYIIPOBOAHU | ['aMyp3ueBCKkuil OKpyr, YiI.
Kax MaructpansHasi, 39a,
Kopnyc 3E
JlaGoparopus «DIAIIIL. | Cron s mpenofaBaTens - 1 IT; CTyH A MPENoAaBaTes

Crneumpaxktuxym»  (Ne301) | -1 mT.; mocka - 1 m.; ctom - 10 mrT.; ckampa-20 mr. Cton
386132, PU, r.Ha3pans, | maboparopHbiii ¢ po3erkamu u siukamul200%*600%850.
lamyp3ueBckuil OKpyr, yi. | ABTOMAaTU3MPOBaHHBI  J1a0OpaTOpHBIA  CTEHA IS
MarucrpanbHas, 39a, | uccnenoBanusi nonynpoBonHUKoB DPI-0X (¢ I[IODM).
Kopnyc 3E VYcraHoBKa st u3ydeHus BHemHero (otoaddexra OIID




10.  VYcraHoBka  JyIsI  W3YyYEHUSA  TEMIIEpaTypHOU
3aBUCHUMOCTH JJI. METALIOB M TOJrynpoBogHuKoB DIID 07.
OnTuueckas ckambs Moaenu U, 600 mMm. Pelitep monmenu
U, 75 mm. lanorenoBas namma it onsiToB, lduadparma c
peryaupyeMoil Lenb0 Ha HOXKKE, Bblykias jguH3a Ha
HOXKe, [lonspu3anmonHbii QrIbTp Ha HOXKKE, MICTOUHHK
nocrossHHOTO Toka, Lludpposoit mynsTumetp. Ilpudop mis
WCCIIEIOBaHUA 3aBUCHMOCTH COTIPOTHBIICHUS
MOJIyIPOBOJHHUKOB OT TEMIIEPATYPBHIL.




®OH/J ONEHOYHbLIX CPEACTB JUCIUIIJIMHBI (MOY JIS)

JHTpONNSA NJIABJEHHUSI METAJLJIOB M NIOJYNIPOBOAHUKOB

1. Ilepeyenb KoMIETEHIUII € yKa3aHueM 3TanoB HX (opMHUPOBAHHS B
npouecce 0CBOCHUsI 00pa30BaTeJbHON MPOrPaMMbl

B mponecce OCBOCHHA O6p&30BaTCHBHOﬁ nporpamMmbl  KOMIICTCHIIMH

bopMHPYIOTCSA O CIEIYIOUIUM dTarnam:

1)

2)

3)

HayaJIbHBIA 3Tanm Jaer oOlee MpeACTaBICHUE O BHJIE JAESITEIBHOCTH,
OCHOBHBIX 3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHUS 00BEKTOB
npo(hecCHOHANBPHOM IEATEIbHOCTH, METOJI0OB W alNTOPUTMOB PEIICHUS
NPaKTUYECKHX 3a]1ay;

OCHOBHOM 3Tall IMO3BOJSET pElaTh THUIOBBIE 3aJadd, IPUHUMATh
npo(ecCUOHANbHBIE M YOPABJICHUYECKUE PpELIEHUST 10  H3BECTHBIM
QJITOpUTMAaM, IIPAaBUJIaM U METOJIMKaM;

3aBEPIUAOIIMKM ATall IPEANOoiaraeT TOTOBHOCTh pEIIATh NPAKTUYECKUE
3ala4yd  TOBBIIICHHOW CJIO)KHOCTH, HETHIIOBBIE 3a/layd, IPUHUMATh
npo(ecCHOHANIBHBIE U YIPABIECHYECKUE PEUICHHs] B YCJIOBHUSIX HEIMOJIHOU
OIPEJENICHHOCTH, TIPHU HEJOCTATOYHOM JIOKYMEHTaJIbHOM, HOPMAaTUBHOM H
METOJUYECKOM 00ECTICUEHHH.

[Ipn ocBoeHMHM AUCHUIUIMHBI (MOIYJsSI) KOMIIETEHIIMH, 3aKpEIUICHHbIE 3a HEH,
peanu3yloTcss mo Temam (pasjenam) IUCHMIUIMHBL (MOAYJsi), B OMNpPEACIICHHOU
CTeNEeHU (MOJHOCThIO WJIM B OTOBOPEHHOW YacTH) U Ha OMPEIEICHHOM 3Tare, u4To
npuseneHo B Tabmune 1.

Tabmuua 1. IlepedeHb KOMHOETEHIMI C yKa3aHHUEM 3TanoB WX (OPMHUPOBAHUS B
npoliecce OCBOEHUs1 00pa30BaTENbHON MPOrpPaMMBbl

Komnerenmun/ ITokazaTenu HaumenoBanue
KOHTPOJIUPYEMBIE OILIEHOYHOTO
STaIlbI CpecTBa

HauvanbHblii 3Tan popMupoBaHusi KOMIETEHIMIT OCYIIECTBIISIETCS B TIEPHOJ OCBOCHUS Y4eOHOMH
JTUCIUIUTAHBI M XapaKTepU3yeTCsl OCBOCHHEM yueOHOTro Marepuaa

OIIK-1

3HaTh KJItOYEBBIE pa3/ienbl GU3NKU
KOHJICHCUPOBAHHOI'O COCTOSIHUS U (PU3NUECKOTO
MaTEepUaIOBEICHNUS, HA OCHOBAHUH KOTOPBIX
MPOBOAMTCA pa3pabOTKa HOBBIX METOJIOB U
METONYECKUX MOIXO0/I0B. IIpakTnueckue
YMeTh IpH pelIeHnu UCCIeA0BaTENbCKUX U 3aHSTHUSL, TECTHI
IIPAKTUYECKHX 3a7ja4 TeHEPUPOBATh HOBBIE HJIEH.
Bnagers HaBbIKaMU MJIAHUPOBAHUS HAYYHO-
UCCIIEI0OBATEIbCKUX PA0OT MpH pa3paboTKe HOBBIX
METOJIOB M MOAXO0JIOB.

OIIK-4

3HAaTh OCHOBHBIE METO/IbI INTAHUPOBAHUSA U
opraHu3aru GU3NIEeCKUX UCCIEOBAaHUMN, B TOM YHCTIE
- MEXIUCUUIUIMHAPHOTO XapaKkTepa.

YMeThb BBIIETATh U CUCTEMATU3UPOBATh OCHOBHBIE
Pe3yNbTaThl SKCIIEPUMEHTATBHBIX / TEOPETUUECKUX
HCCIIEIOBAHUI U KOPPEKTUPOBATH IUIAH TATbHEHIITNX
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Hay4HBIX pa0OT C YYETOM IOJTYyUYEHHBIX PE3yIhTaTOB.
Baaaers HaBbIKaMU OPTaHU3ALMOHHOM JAEATEIBHOCTH
(B 4acTH OpraHu3aIiy HayYHbIX CEMHUHAPOB IS
HEOOJIbIINX HAYYHBIX FPYI).

basoBbiii 3Tan ¢

opMHupoBaHus KoMieTeHun (i) (hopmupyercs 1Mo oxko

M3Y4YEHUs] TUCHUTUIUHBI (MOIYJIs))

HYaHHUH

I1K-3

3HaTh NPUHLUIIBI Pa3pabOTKH HOBBIX METO/IOB
(METoMK) UCCieI0BaHUI CTPYKTYpPBI U CBOWCTB

MaTEpUAJIOB.

YMerb OpraHu3oBbIBaTh HAy4HbIE CEMUHAPHI U
KOH(EPEHIIHH.

Baanerb HaBbIKaMM IUTAHUPOBAHUS HAY4YHO-

UCCIIEI0BATEIbCKUX PA0OT MpH pa3paboTKe HOBBIX

METOJI0B U ITOAX00B Braners HaBbIKaMu

OpraHU3alMOHHON JAEATENbHOCTH (B YaCTHU OpraHU3allH

HAy4YHBIX CEMHHAPOB JIJIs1 HEOOJIBIIMX HAYYHBIX IPYIII).

[IpakTnueckue
3aHATHUS, TECTHI

[1K-4

3HAaTH OCHOBHBIE dTanbl (IPaBUiIa)OPraHU3alNUN U
paboThI HAYYHBIX CEMHUHAPOB U KOH(EpPEeHIINH.
YMeTh UCHOJIb30BaTh TEXHOJIOTUH TUIAHUPOBAHUS
CJIOHBIX HAYYHBIX UCCIIEIOBAaHUI, B TOM YHUCIIE -
MEXIUCIUIIMHAPHOTO XapaKTepa.

Baagers HaBbIKAMU KOMMYHUKALIUU C BEAYLIIUMHU
YUEHBIMH B PEXKHME «HAYYHOU KOH(DEPEHIINI HIIN
«HAay4YHOT'O CEMHHApay.

3aKJII0YUTeNbHBIH 3TAN (POPMHUPOBAHNS KOMIECTCHIUI HAnpaeien Ha 3aKpenienHue
onpeoeneHHblX KOMnemeHyui

[1K-3

3HaTh NpUHLIKIIBI BepuduKauu pazpadaTbiBa€MbIX
METO/IOB KJIFOUEBbIE Pa3/ienbl PU3UKU
KOHJICHCUPOBAHHOI'O COCTOSIHUS U (PU3NUECKOTO
MaTEepUaIOBEICHNUS, HA OCHOBAHUH KOTOPBIX
MIPOBOAMTCS pa3pabOTKa HOBBIX METOJIOB U
METOJUYECKUX MOIXOI0B.

YMeTsh IIpH pelIeHnN UCCIIE0BATEIbCKUX U
IIPAKTUYECKUX 3a7jad TeHEpUpOBaTh HOBbIE ueu. [lpn
pEIIEHNH UCCIIE0BATEIbCKUX U MPAKTUUYECKUX 33724
TEeHEpUPOBATh HOBBIE UJIEU.

Bnagers HaBbIKaMU pa3paOOTKU HOBBIX METOJOB U
METOJNYECKUX MOIXO0I0B B HAYYHO-MHHOBALIMOHHBIX
MCCJIEIOBAHMIX U MH)KEHEPHO-TEXHOJIOTHYECKOI
JIESITEIIBHOCTH.

Bomnpocer k
AK3aMEHY

[1K-4

3HaTl) OCHOBHBIC METObI HJ'IaHI/IpOBaHI/ISI 158
OpraHu3ai GU3NIECKUX UCCIECIOBAHH, B TOM YHUCIIE
- MEXIVCIUILUINHAPHOI'0 XapakTepa.

YMerb caMOCTOSITENBHO U B COCTABE HAYYHO-

HpOI/ISBO,JICTBeHHOFO KOJIJICKTHUBA pemaTL
KOHKpETHBIC 33/1aui  TTPO(HeCCUOHATLHOM
ACATCIIBHOCTHU HpI/I BBIITOJIHCHUN (1)I/ISI/ILI€CKI/IX
HCCIICIOBAHUM.

BJIa}IeTl) HaBbIKAMH KpI/ITI/I‘-IeCKOl"O aHalin3a u
OLICHKU COBPEMEHHBIX HAaYYHBIX JOCTHKECHUHN U
pe3yJbTAaTOB ACATEIBHOCTH MO PEHICHHUIO
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HCCIICOOBATCIIbCKUX M MPAKTUYCCKHX 3aJjad, B TOM
YHUCJIC B MCIKAUCHUIIIMHAPHBIX 001acTsIX.

2. Onucanue

nokasarejied M KpPUTEpPUEB OLCHUBAHMS KOMIIETCHLIMH,

OIIHCAHHC IIKAJ OICHUBAHHUA

HlIkana OLICHUBAHUA, NMoKa3aTeJu U KpUTEepPHHU OLICHUBAHUSA
o0pa3oBaTe/IbHBIX Pe3yJbTATOB 00y4yamoumierocs BO BpeMsi TeKylleil

aTrecranmmn

Ixana
OLICHUBAHUSA

Iloxka3aTeu u KPUTECPHUH OLICHUBAHUA

5, KOTJIIMYHOY

ITonHOCTBIO CHOPMUPOBAHHOE U CUCTEMHOE 3HAHUE KITOUEBBIX PA3/eJIOB
(U3MKN KOHJIEHCUPOBAHHOTO COCTOSIHUS M (PU3MUECKOTO MaTepHaIOBEICHHUS,
Ha OCHOBAaHUU KOTOPBIX ITPOBOJUTCS pa3pabOTKa HOBBIX METO0B U
METOJIMYECKUX 1101X0/10B. [I01HOCTBIO C(hOPMUPOBAHHOE U CUCTEMHOE
3HAHHWE OCHOBHBIX ATAINoOB (MpaBUjl) OpraHU3aluy U pabOThl HAYYHBIX
ceMHuHapoB U KoH(pepenwii. [lomHOCTRIO chopMupoBaHHOE YMEHHE
BBIIECJISITh M CUCTEMATU3UPOBATh OCHOBHBIE PE3YJIbTAThI
HKCHEPUMEHTAIbHBIX / TEOPETHUECKUX UCCIIETOBAaHUI U KOPPEKTUPOBATh
IUTaH JaJbHEUIINX HayYHBIX paboT C y4ETOM MOJYyYEHHBIX PE3YJIbTaTOB

4, «xopomo»

CdhopmupoBanHOE, HO COAEpIKaIIee OTIACIbHBIE MPOOEITbl, 3SHAHHCKITFOUEBHIX
pa3fenoB  (QU3MKM  KOHJIECHCHUPOBAHHOTO COCTOSIHMSL M (PU3UYECKOTro
MaTEepUATIOBEICHHSI, HA OCHOBAaHHH KOTOPBIX IPOBOJUTCS pa3padOTKa HOBBIX
METOZ0OB M METOAMYECKHX MM0axoa0B. CPopMHUpPOBaHHOE, HO COAeprKallee
OTJeNbHbIE MPOOEIbl, 3HAHUEOCHOBHBIX ATAroB (IPaBWJ) OpPraHU3alMHM U
paboOThl Hay4YHBIX CEMHHApOB W KoHGepeHIMH. B menom ycnemHoe, HO
coJieprKalliye OT/AeIbHbIe IPOoOesbl YMEHHE BbIACIATh U CUCTEMaTU3UPOBATh
OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTAIBHBIX / TEOPETUUECKUX HCCIIeI0OBaHUN
U KOPPEKTHpOBAaTh IUIAaH JaJbHEHIIUX HAy4YHBIX paboT C ydeTroMm
MOJTyYEHHBIX PE3yJIbTaTOB

3,
«YJOBJIETBO-
PUTEITBHOY»

Hemnonnoe (comepskaiiee CyiiecTBEHHbIE TPOOETbl) 3HAHME OCHOBHBIX
METO/OB TUIAHUPOBAHMS U OpraHM3aluN (PU3MUECKUX HCCIIEAOBAaHUM, B TOM
yluclie — MEXKIUCIHUIUIMHApHOTO XxapakTtepa. HemonHoe (comepikariee
CYIIECTBEHHBbIE MPOOEIbI) 3HAHNE OCHOBHBIX 3TaroB (MpaBWil) OpraHU3aluu
1 paboThl HAyYHBIX CEMUHAPOB U KoH(pepeHuil. B nenom ycnemHoe, HO He
CHUCTEMHOE YMEHHE BBIIEIATh U CUCTEMATU3HPOBATh OCHOBHBIE PE3YJIbTAThI
AKCIIEPUMEHTAJIBbHBIX / TEOPETHUYECKUX HCCIEAOBaHUNH M KOPPEKTHPOBATh
TUTaH JaJbHEWIIMX HAYYHBIX pabOT C y4ETOM MOJyYEHHBIX PE3YyIbTAaTOB.

2, «<HEY/OBJIE-
TBOPUTEIHLHO»

@®parmMeHTapHble 3HaHUSI OCHOBHBIX METOJIOB IJIAHUPOBAHUS U OpPraHU3alnN
(Gu3MYeCKUX UCCIENIOBaHMNA, B TOM YHCIE — MEXIUCHUILIMHAPHOTO
xapakrepa. @®parmeHTapHbleé 3HAHHMS OCHOBHBIX JTanoB  (IIpaBHI)
OpraHu3ani M padoThl HAYYHBIX CEMHHApPOB M KOH(epeHuui. YacTHuHO
OCBOEHHOE YMEHHE BBIJIEIATh U CHCTEMAaTU3UPOBATh OCHOBHBIE PE3YJbTaThl
HKCHEPUMEHTAIbHBIX / TEOPETUUECKUX HCCIEIOBAaHUA M KOPPEKTHPOBATh
IUIaH JaJbHEUITNX HAYYHBIX pabOT ¢ y4ETOM MOJYYEHHBIX pPe3yIbTaTOB

OueHnBaHue BbINOJHEHUSA PAKTHYECKUX 3aJaHUI

| 4-GannpHas mKana

\ ITokazarenu ] Kpurepun
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(YpOBEHB OCBOCHWS)

Otan4Ho
(TIOBBILIIEHHBIH
YPOBEHB)

[TonHoTa
BBITIOJTHEHUS
MIPAKTUIECKOTO
3a/laHus;
CBOEBPEMEHHOCTD
BBITIOJTHEHUS

CryeHTOM 3a/laHue peueHo
camocroAaTensHO. [Ipu 3TOM cocTaBneH
NPAaBUJIBHBIN aITOPUTM PELICHUS
3a71aHusl, B JIOTHUECKUX PACCYXICHHUSX, B
BbIOOpE (POPMYII U pElIeHUH HET OMIMOOK,
HOJTyYeH BEPHBIN OTBET, 33/1aHUE PEIICHO

Xopomuio
(6a30BBII YPOBEHB)

3a/1aHMS;

palMOHAIBHBIM CIIOCOOOM.

[TocnenoBareabHOCTD
U paluOHAIBLHOCTH
BBITIOJTHCHUS
3a/IaHMS;
CaMOCTOSATEIBHOCTh
pelIeHuS;

CTyneHToM 3aJlaHKe PELIEHO ¢
IIOZICKa3KoM npenogasarens. Ilpu atom
COCTaBJIEH MPABUIbHBIA QJITOPUTM
pelleHus 3aJaHus, B JIOTHYECKOM
pacCyKIeHUU U pEIIeHUH HeT
CYILLECTBEHHBIX OLUIMOOK; IPaBUIILHO
czienaH BIOOp pOpMyIT [UIsl PEeLIeHNUs;
€CTb 00BSCHEHUE PELICHUS, HO 3aJ]aHHe
peLIeHO HepallMOHAIbHBIM CIIOCOOOM HIIN
JOIYIIIEHO He 0ojee ABYX
HECYIIECTBEHHBIX OLIUOOK, MOJIy4yeH
BEPHBII OTBET.

VY 10BJI€TBOPUTEIBHO CTyneHToM 3aJlaHHie PELIeHO C

(moporoBbIit IOoZICKa3KaMu npenonasareiis. [Ipu sTom

YPOBEHB) 3aJJaHK€ TIOHATO IPAaBUIBHO, B
JIOTHYECKOM PACCYKICHUHU HET
CYILIECTBEHHBIX OIINOOK, HO JOMYIIEHBI
CyIIECTBEHHBIE OIIMOKU B BBIOOpE
(dbopMyI WM B MaTEMaTHYECKUX
pacderax; 3a/laHHe PEIIEHO HE TOJTHOCTHIO
WX B 00ILIEM BHJIE.

HeynosnerBopu- CtyzneHTOM 3aJjaHNE HE PEIIeHO.

TEJIbHO

(YpoBeHb He

chopMHpOBaH)

HE3aYTEeHO JlaboparopHas paboTa CTyI€HTOM He

(YpoBeHb HE BBINOJIHEHA.

c(hopMHpOBaH)

IIxana ¥ KpUTEPUH OLEHKH NIPOMEKYTOYHOM aTTecTauuu B popme 3a4era

Onenka VYposens chop | OOmmume TpeboBaHMs K IInanupyemsble pe3ynbTaThbl
(Ganer) MHUPOBAHHOCTH | pe3yjibTaTaM aTTeCTallUU B 0o0y4deHus
KomrereHIMii | ¢opme 3auera
«3auteHo» | Bricokuit Teopernueckoe conepxaHue 3Hatb: Mmeer cuctemMHble
(61-100) YpOBEHBb Kypca OCBOCHO TMOJHOCTBIO 0€3 | 3HAHUS O CTPYKTYype

poOEITIOB WIIH B TIEJIOM, HITH
OOJIBIIIEH YaCcThI0, HEOOXOIUMBIC
MIPAKTUYCCKHUE HABBIKKA PAOOTHI C
OCBOEHHBIM MaTEPHAIOM
c(hOopMHUPOBAHbI WU B
OCHOBHOM C()OPMHPOBaHBI, BCE

CaMOCO3HaHHMS, O BHAAX
CaMOOIICHKH, 00 3Tamax
po¢eCCHOHAIBHOTO
CTAHOBJICHHUS JTUYHOCTHU U
MeXaHu3Max COIHAJILHOMN
aJanTalyy.
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WM OOJIBIITUHCTBO
MIPEeyCMOTPEHHBIX pabodei
MpOrpaMMOl yu4eOHBIX 3aIaHUIA
BBITIOJTHEHBI, OTJICJIBHEIC U3
BBITIOJTHEHHBIX 3a/1aHUN
COJIepKaT OITHOKHU

YmMmerb: OcyliecTBIsATh aHAIN3
COLUAIIBHOW JIEVCTBUTEIIBHOCTH C
MO3UIUI MPOQecCHOHANTBHBIX
3HAaHUM U MUPOBO33PEHYECKOU
pednexkcun. BeipabaThiBaeT
MOTHBALMIO Ha JaJbHEUIIEE
MOBBILIEHHE MPOPECCHOHAITBHOMN
KBaJTHU(HUKAIIMKA U MACTEPCTBA.
OneHuBaeT ypoBeHb
CaMOOpraHu3alKH U
camoo6pazoBanus. [Iporuozupyer
MOCJIEACTBHS CBOEH COLIMAIIbHOMN
1 ipoheCcCUOHATILHOM
JIeATETLHOCTH.

Baaners: HaBbIKaMU
CaMOaHaAJIN3a COUUAIBHOMN
JNEHCTBUTENBHOCTH C TIO3UIIHIA
poeCCUOHANIBHBIX 3HAHUN U
MHUPOBO33PEHUECKON peIICKCUH.
Crioco0eH K caMOOIIeHKE YPOBHS
CaMOOpraHU3alHH U
camoobOpazoBanus. Bnaneer
HaBBIKAMH MIPOTHO3UPOBAHUS
OCJIENCTBUI CBOEH

bazoBsIit Teopernueckoe conepxanue 3HaTh: TEOPETUYECKHUE OCHOBBI,

YpOBEHb Kypca OCBOCHO B 11eJioM 0e3 OCHOBHBIE TTOHSTHS,
po6esoB, HEOOXOIUMbIE AJIEKTPUYECTBA U MarHETHU3Ma
MIPaKTUYECKHE HaBbIKK PadOTHI C | pa3/ienoB o01el PU3NKH ISt
OCBOCHHBIM MaTepHaJiOM B peleHus npopeccCHOHATbHBIX
OCHOBHOM C()OPMHUPOBAHBI, 3a/1ay.
IIpeyCMOTpEHHbIE paboueit YMeThb: NOHUMAaTh, U3J1araTh U
y4eOHOM nmporpaMMoi yuyeOHble | KpUTHUECKH aHAIU3UPOBATh
3aJlaHus BBITIOJTHEHBHI C 6a30ByI0 001IEHUZUUECKYIO
OTIEIbHBIMU HETOUHOCTSIMH, UHPOPMALIHUIO.
Ka4yeCcTBO BBIIIOJIHEHUS Baaners: pusnueckumu u
OOJIBIIMHCTBA 33/1aHUH OLIEHEHO | MaTeMaTUYeCKMMH METOAAMU
YUCJIOM 0asioB, OJIM3KUM K 00paboTKHM U aHAIM3a
MaKCHMyMY. uHbopManuu B 06acTu olmen

bu3uKu.
Munnmanesbl | TeopeTnueckoe cofep:kaHue 3HaTh. OCHOBHBIE IIOHATHS,
i ypoBEeHb Kypca OCBOEHO OoJIbIIeh 3aKOHBI U MOJIEJIH AJIEKTPUYECTBA

4acThI0, HO TIPOOEITBI HE HOCST
CYILIECTBEHHOT'O XapakTepa,
HEOOXOUMBIC MPAKTHICCKUE
HaBBIKU Pa0OTHI C OCBOCHHBIM
MaTepuajioM B OCHOBHOM
c(hOpMHUPOBAHBI, OOJIBITUHCTBO
MPEeAYyCMOTPEHHBIX paboueit
y4eOHOI1 mporpaMmoit yueOHbIX
3aJaHUH BBITIOTHEHEI,
OT/I€TIbHBIE U3 BBITOJIHEHHBIX
3aJIaHAI COJIEPIKAT OIIMOKH.

Y MarHeTu3Ma pasJieJIoB o0Iei
bu3UKH.

YMeTh: MOHUMATh, U3JIaraTh
6a30By10 001IEPU3NIECKYIO
nH(pOpMaLIHIO.

Baagerb: GU3HMUSCKUMU U
MaTeMaTHYCCKUMH METOIaMU
00paboTKHU U aHAIH3a
uH(popmanuu B o0ractu ooOueit
bu3UKH.
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«He KOMIIETEHIINH, TeopeTnyeckoe coaepxaHue [InanupyemMbl pe3yabTaThl

3aUTEHOY» |3aKPEIUIEHHBIC 32| Kypca OCBOCHO YaCTUYHO, 00ydYeHUs HE TOCTUTHYTHI
(Menee 61) | TUCITUTUTAHOM, HEOOXOUMBbIC HABBIKH PAOOTHI
He He chopMUpOBaHBI WK

copmupoBanbl | cHOPMUPOBAHBI OTAEIBHbIEC U3
HHX, OOJIBIIIMHCTBO
IPEAYCMOTPEHHBIX paboueit
y4eOHOI porpaMMoi 3a1aHui
HE BBINOJIHEHO JHO0 BHIIOIHEHO
C rpyOBbIMU OIIMOKAMH,
Ka4eCTBO MX BBIITOJIHCHUS
OIICHCHO YHCIIOM OaJlIoB,
OJM3KUM K MUHUMYMY.

3. TunmoBble KOHTPOJIbHBbIC 33aJJaHUSI MJIM MHbIE MaTepHaJIbl, HEOOXOAUMbIEC
JJIi OLlCHUBAHMWS 3HAHMI, YMEHHM, HABBIKOB M (MJIM) ONBITA eATEJbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUSA KOMIIETCHIUM

JIJist olleHMBaHMs 3HAHWW, YMEHHM, HABBIKOB U (MJIM) OMBITA JESITEIBHOCTH,
XapaKTepU3ylIMuX  dTanbl  (GOPMHUPOBAHUS  KOMIETEHIIMN  MCIOJIb3YIOTCS
CJHEAYIOIINE TUTIOBBIE KOHTPOJIbHBIC 3aJaHHUS:

Texkymuii KOHTPOJIb YCIIEBAEMOCTH
3.1. BOIMPOCHI JJIsI CAMOIIPOBEPKU U TIPOMEXYTOYHOI'O KOHTPOJIS

Monayasl

1. ®0oTOAKTUBHOE MOTJIOILIEHUE U BHYTPEHHUI POTOAIPDEKT
2. IlepBuuHble 1 BTOpUYHBIE POTOTOKHU
3. ®OoTONPOBOAUMOCTb.
4 TIpumepbl NpoCThIX (HOTOMPOBOASIINX
CUCTEM
5. Muddysus u aperid dhoToHOCUTENECH B MOHOTIOJISIPHOM
MOJIYITPOBOJTHUKE
6. DddexTrBHOE BpeMs YCTAaHOBJICHHUS
nudy3uoHHO-ApeiihOBOro paBHOBECHS
7. PactipenienieHre KOHIICHTPAIIMY TTPU HAIMYUU BHEIITHETO
ANEKTPUUECKOTO MOJIst
8. O xiaccuduxanuu GoTOTOKOB B OJTHOPOJTHBIX
MOJTYTIPOBOTHAKAX
9. PexomOunanmonnasa moaeis Hloxknu-Puga
10. ®OTONIPOBOTHUK C OJHUM KJIACCOM IIEHTPOB PEKOMOWHAIINU B YCIOBUIX
Pa3IMYHOM OCBEIIEHHOCTH
11. ITpununanue HocuTenen 3apsiaa

Mopyasb 2

15



1. /IBa xnacca EHTPOB PEKOMOMHAIIUN

2. OuyBcTBieHUE (HOTOMPOBOAHUKOB IIPHU OCBEIICHUN

3. OrpunarenbHast OTOMPOBOIUMOCTD

4. ®OTONPOBOAUMOCTD MOTUKPUCTALTNYECKUX BEIIECTB

5. ®OTONPOBOIUMOCTh, OTPAHUYECHHAS] KOHTAKTaMHU

6. DOTOANEKTPUUECKHE CBOMCTBA KOHTAKTA METAJI —
MOHOTIOJISIPHBIN MOIYITPOBOIHUK (JTUAIEKTPUK)

7. CraniMOHapHbIe XapaKTEPUCTUKHA MOHOIOJSPHOTO.
doTope3ucTopa nNpu KOHTAKTHOM OTPAHUYCHUH

8. @OTONMPOBOUMOCTH MPU SKCUTOHHOM MOTJIOIIEHUN

9. OcraTo4Hast TPOBOAUMOCT.

10. YHunonspHas orpunarenbHas GoTonpoOBOAUMOCTb.

11. AnomanbHast GOTOMPOBOIUMOCTb.

3.2. Temsl pedepaToB

. @OTOKATO Bl U IPUOOPHI HA UX OCHOBE.

. POTORIEKTPUUECKHE IPOLIECCHI IIPH JIA3€PHOM MEYaTH.

. @OTONPUEMHUKH IS Ja3€PHOTO CUUTHIBAHUS HHPOPMAITHH.

. [Iporieccol B OBICTPOAECUCTBYIOMMX (DOTONPUEMHHKAX.

. OxyaxxjaeMble 1 HeOXJIaxKJaeMble HHGpaKpacHbie (POTOPUEMHUKH.
. DIIEKTPOHHO-OINITUYECKUE MTPeoOpa30BaTEu.

. PeHTreHoBCKHit 2JIeKTPOHHO-ONITHYECKUI TTpeodpazoBareins (POOII).
. [ToporoBast 4yBCTBUTENBHOCTh (POTONPUEMHHUKA U €€ U3MEPEHHUE.

9. ®OTONPUEMHUKH Ha OCHOBE KBAHTOBO-pa3MepHbIX 3(h(PEKTOB.

10. ®oronpueMHUKH Ha OCHOBE TeluTypuaa kagmus-ptytu (KPT).

11. ®oTonpreMHUKHN HA OCHOBE TeuTypuaa cBUHIIA U ojioBa (COT).
12. ®otouyBctBUTENBHBIE [13C-MaTpUIIBI.

0 3 N L W

3.3 Bonpocel K 3K3aMeHy

. DOTOAKTUBHOE TOIJIOLICHUE.

2. IlepBuyHbIE U BTOPUYHBIC (POTOTOKH.

3. ®oTONPOBOAMMOCTD U €€ CTaIUM.

4. ITpumepsl NpoCThIX (OTOMPOBOSAIIUX CUCTEM

5. Peaknust (hoTONMPOBOAHMKA HA TPSIMOYTOJIbHBIN UMITYJILC CBETA.

6. XapakTepucTUIECKHUE COOTHOIICHUS ()OTOIIPOBOIUMOCTH.

7. ®OTONPOBOIHUKHU C OJJHUM KJIACCOM IIEHTPOB PEKOMOWHAIINH.

8. Craructuka pexombunanmu [lloxnu - Puna u ee npumeneHus

9.BpeMs  IUPNEKTPUUECKOM  pelakcallM W paJuyCc  SKpPaHUPOBAHUS
MOHOTIOJISIPHOTO (POTOMPOBOTHUKA.
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10. Papnyc skpaHupoBaHusi B KOMIIEHCUPOBAHHOM TOJIYITPOBOAHUKE.

11. Knaccuduxarus OTOTOKOB B OJJHOPOJTHOM ITOTYITPOBOTHUKE.

12. PexoMOuHaIMs ¥ IpHIKIIAHKE.

13. JIoOpoTHOCTH (hOTOMTPOBOTHUKA.

14. Toku, orpaHUYEHHbIE MPOCTPAHCTBEHHBIM 3apsiIOM B (POTOMPOBOTHUKAX.

15. «TpeyronsHuk JlamnepTay.

16. ®oTONPOBOAUMOCTH NOJUKPUCTATUIMYECKHUX MOITYITPOBOIHUKOB.

17. KBasuypoBuu @epMH ©U HUX poJdb B ONHCAHUU  IPOIECCOB

(hOTONPOBOAUMOCTH.

18. ®oTONPOBOJHUKH € JBYMS KJIACCAMU LIEHTPOB PEKOMOWHALIMH.

19. DnexTpoHHOE JerupoBanue GOTONMPOBOTHUKOB.

20. [IpoponbHas v monepevHast poTonpOBOIUMOCTb.

21. @OTONPOBOAUMOCTD, OTPAHUYEHHAs! KOHTAKTAMM, HA IIPUMEPE ITPOIOJIBHOTO
dboTopesucropa

22.DoTOnpOBOAMMOCTD IIPU  JKCUTOHHOM TOTJIOLMIEHWHM W  CHEKTPaJIbHas
XapaKTepUCTHKa (POTOMPOBOIHUKA.

23. CnekTpalibHas XapakTepucTruka (OTOMPOBOIUMOCTH.

24. [lpununanuie u GoTonamsTh.

25.0tpunarenbHas  (HOTONPOBOAMMOCTh IPU MPUMECHOM M COOCTBEHHOM
BO30YK/ICHHH.

26. AnomanbHasi OTONPOBOJAUMOCTD U €€ O0BICHEHHUE.

27. @oToANdNIEKTpUUYECKHUM 3(PPEeKT. DKBUBAIIEHTHBIE CXEMBI.

28. OTpuriaTenbHast ¥ OCTaTO4YHAs POTOEMKOCTb.

29. Knaccuduxarnus GoToaudaeKTpudeckux 3G ¢GheKToB.

30. BeiBoa 1 uHTEpIpeTalys ypaBHeHUs POTOANO .

31. IllymbI 1 moporoBasi 4yBCTBUTEIBHOCTh (DOTOIIPHUEMHHKOB.

32. U3mepenue napameTpoB (POTONPUEMHHUKOB.

4. Meroanyeckue MaTepuaJibl, ONpeAe/sionue nNpoueaypbl OeHUBAHUA
JOCTHKEHMS 3AIIAHUPOBAHHBIX Pe3yJ1bTATOB 00y4eHHS M0 JUCHMILINHE

(MoayJ110)

[Ipu oreHMBaHWK YCTHOTO OMPOCa M y4acTHUsl B JIUCKYCCHHM HA CEMUHApE
(IpaKTUYECKOM 3aHSITUU) YUUTHIBAIOTCS:

- CTETICHb PACKPBITHS COJIEPIKAHMS MaTepuana;

- UBJIOKEHUE MaTepuana (TpaMOTHOCTb PEYM, TOYHOCTh HMCIOJb30BaHUS
TEPMUHOJIOTHM W CHUMBOJIMKH, JIOTUYECKasl TIOCIEOBATEIBHOCTh W3JI0KEHUS
MaTtepuana;

- 3HaHWUE TEOPHUH WM3YYCHHBIX BOIMPOCOB, C(POPMUPOBAHHOCTH U
YCTOWYHBOCTH HUCITOJIB3YEMBIX TIPH OTBETEC YMCHHUI M HABBIKOB.

JIJIsi OlICHWBaHUS PE3YJIBTATOB OOYYCHHs] B BHJIC 3HAHWU WCIIOJIB3YIOTCS
TaKWe TMPOIEAYPhl W TEXHOJOTHU KaK TECTHPOBAaHHUE M ONPOC Ha CeMHUHapax
(TpaKkTUYECKUX 3aHSITHUSX).
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Jlnsg oleHUBaHUS pPe3ylbTaTOB OOy4YeHHMS B BUAEC YMEHUW W BIQJICHUU
UCIIOJIB3YIOTCS CIAEAYIOLIME MPOUEAYPHl U TEXHOJIOTUU:

- IpaKTUYECKUE KOHTpOJbHBIEe 3aanud (nanee — [1K3), Brimtoyaromux oaHy
WIM HECKOJBKO 3a7ad (BOMPOCOB) B BUIE KpaTKOW (HOPMYITUPOBKU JIE€UCTBUIA
(KoMIUIeKCa IEUCTBUIA), KOTOPBIE CIIEYET BBIOJIHUTD, UM OMMCAHUE pe3ysbTaTa,
KOTOPBIN HY’KHO MTOJTYYUTb.

ITo cnoxnoctu I1K3 pa3znensrorcs Ha MPOCThIE U KOMIUIEKCHBIE 3a/IaHMUS.

[Tpocteie T1K3 npeanosaratoT peiieHre B OJHO WM JBa AeiicTBus. K HUM
MO@HO OTHECTH: IPOCTBIE CHUTYallMOHHBIE 3a7a4dM C KOPOTKMM OTBETOM WIIH
IIPOCTBIM JC€MCTBHEM; HECIIOKHBIE 3aJaHMsl 110 BBIIOJIHEHUIO KOHKPETHBIX
nerictBuil. [IpocTeie 3anaHus TPUMEHSIOTCA JUIsl OLEHKH yMeHM. KomruiekcHbie
3alaHdsg  TPeOYIOT MHOTOXOJOBBIX pEIIEHWH Kak B TUIIMAYHOM, TaKk M B
HECTAHJAPTHOM CHUTyalUsX. OTO 3aJaHusi B OTKpPBITOH (Qopme, Tpelyroiue
IIO3TAIHOIO PELIEHUS U PAa3BEPHYTOTO OTBETA, B T.Y. 33JlaHUs HA UHAUBUAYAJIbHOE
WIM KOJUIEKTUBHOE BBIIIOJIHEHUE IPOEKTOB, HA BBINOJHEHUE IPAKTUYECKHUX
neicTBuil uiam nabopaTopHbBIX paboT. KoMIUIekCHbIe NpakTHUECKHE 3aJaHus
IPUMEHSIOTCS ISl OLICHKH BJIaJCHUIA.

THUIBI IPaKTUYECKUX KOHTPOJIBHBIX 3a1aHHUMN:

- 3aJlaHMs HA  YCTAaHOBJIEHHE MPAaBWIBHOM  IOCIIENOBATEIBHOCTH,
B3aMMOCBS3aHHOCTH JEHCTBUI, BBISICHEHMSI BIUSHHUS Pa3IMYHBIX (PAKTOPOB Ha
PE3ybTaThI BBIITOJIHEHUS 3aJaHNUS;

- YCTaHOBJIEHHE MOCIEIOBATEIbHOCTH (ONMUCATh AJITOPUTM BBINOJHEHUS
NEUCTBUS),

- HAaXOXKJIeHHE OIMOOK B MOCIEAOBATEIBHOCTU (OMPEAENUTh MPaBUIbHBIN
BAapUAHT MOCJIEIOBATENbHOCTU JEHCTBUI);

- yKa3aTb BO3MOXXHOE€ BJIMSHUE (PAKTOPOB Ha TMOCIEICTBUS pealn3aluu
YMEHUS U T.A.

- 33J]aHUs] HA NPUHATHE PELICHUsS B HECTAaHAAPTHOM CUTyallMH (CUTyaluu
BBIOOpA, MHOTO aJIbTEPHATUBHOCTH PEIICHUMN, IPOOIEMHON CUTYyAINH).

OnenuBanue 0OydaroIIerocs Ha TEKyIIEW aTTecTallud OCYIIECTBISIETCSB
COOTBETCTBUM C KPUTEPHUSIMH, MPEJICTaBICHHBIMU B M. 7.1, U HOCUT OasUIbHBIN
XapaxkTep.

IIpomeskyTouHas aTTecTanus

dopma NpOMEKYTOYHOM aTTECTALUU: 3a4eT.

[Ipn mpoBeneHMr MPOMEKYTOUYHOM aTTECTAUUU CTYAECHT IOJDKEH OTBETUTH
Ha BOIIPOCHI TEOPETUYECKOT0 XapaKTepa U MPaKTUUECKOTO XapaKTepa.

[Ipy oueHuMBaHMM OTBETA HaA BOMNPOC TEOPETHUYECKOIO XapakTepa
YUUTHIBACTCS:

® TEOPETUYECKOE COJEpP)KAHHE HE OCBOCHO, 3HAHWE Marepuaja HOCHUT
(dbparMeHTapHbII XapakTep, HATMYKE TPYOBIX OIMOOK B OTBETE;

® TEOPETHUYECKOE CO/AEpPKaHHE OCBOECHO YaCTUYHO, JOMYIIEHO HE Oosee ABYyX-
TpeX HEAOUYETOB;

® TEOPETUYECKOE COJEPKAHME OCBOCHO ITOYTH MOJHOCTHIO, JOIYLIEHO HE
0oJiee OJIHOTO-/IBYX HEJ0YETOB, HO OOyYaroluiicss cMor Obl MX UCIPABUTH

CaMOCTOSITEIIbHO;
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® TEOPETUYECKOE CONEPKAHUE OCBOCHO IIOJHOCTBIO, OTBET IIOCTPOEH II0

COOCTBEHHOMY ILJIaHY.

IIpp oueHMBaHMM OTBETa Ha BONPOC MPAKTUYECKOTO  XapakTepa
YUUTBIBAETCSI 00bEM IIPABUIIBHOTO PELIEHMS.

OCHOBOM AJIA OIIPEACIICHUS] OLICHKHU CIIY)KUT YPOBEHb YCBOCHHS CTYIECHTAMMU
MaTepuaa, MpeayCMOTPEHHOI0 JaHHOM pabodel MporpaMmmoil.

OneHrBaHue 00y4aroLIErocsi Ha IPOMEKYTOUYHOM aTTeCTallU
OCYUIECTBIISIETCSI B COOTBETCTBUU C KPUTEPUAMH M HOCUT OAJIIbHBIN XapakTep.
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Pabouas mporpamMma AMCHMILTUHBI «JHTPONHUS IUIABJEHUS METAUIOB M MOJYNPOBOJAHUKOB)
coctaBieHa B cooTBeTcTBUU ¢ TpeboBanmsimu ®I'OC BO mo nanpasnenuro noarotoBku 03.04.02
®usnka, yTBepKICHHOI0 IpukazoM MuHucrepcTsa o0pazoBanus U Hayku Poccuiickoit @denepanuu ot

7 aBrycta 2020 r. Ne 914

[Iporpammy cocraBmil: K.h-M.H., 1o1ieHT Kadeapsl «Pusnkay Hanbruesa M.A.

[Iporpamma o00pena Ha 3acenanuu Kadeapsl «Pu3nKar»
[Mpotokon Ne_8 ot « 11 » wmapra 2025 rona

[Tporpamma ogo0peHa Y4ueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKkynbTeTa
[Tporokon Ne_7 ot «13 » _wmapra 2025 roma
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CgeneHnsi 0 nepeyTBep:KIeHHH TPOTrPaMMBbI

perucrpanuun H3MEHEeHHH

Ha oOuYepedHONl Yy4YeOHBI TrOox M

YyeOHsblii
rong

Pemrenue

Kadeapsl
(Ne mporokoa, 1ata)

BHecenHplie M3MEHEHUS

IMonmuce 3aB.
kadenpoit
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