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1. Ileau ocBOEHHUS THCIUNINHBI

Ilenssmu  ocBoeHmss  mucnuiuiMHbl  «KOHTakTHbIe  NOBEPXHOCTHbIE  SIBJEHUS B
NOJYNPOBOIHUKAX) SBIsIETCA (POPMHUPOBAHKE Y CTYACHTOB KOMILJIEKCA MPO(ECCHOHATBHBIX 3HAHUI
YMEHHH W BJIaJCHUH W YCBOGHHE MaTepHajla O COBPEMECHHBIX 3HAHMAX O (U3UKE IOBEPXHOCTH
HOJTYIIPOBOTHUKOB.

3agagaMu OCBOCHHS AUCIHUILIMHBI SBISIOTCS:

e ¢opmHpoBaHUE U YrIIyOJCHHE 3HAHUN O MOBEPXHOCTHBIX SIBJICHUSX B IOJYIPOBOAHHUKAX U UX
NPUMEHEHHUU B MOJICKYIISIPHO JIEKTPOHUKE;

e (¢opmMHpOBaHHE yYMEHUH  TEOPETHUECKU
HOJTYIIPOBOTHUKAX;

¢ (hopmupoBaHUE BIaACHUI METOIaMH U HCCIICIOBAHUS TIOBEPXHOCTH MOIYIIPOBOIHUKOB;

¢ popmupoBanue

HUCCICI0BATH IMOBCPXHOCTHBIC SABJICHUA B

Hepeqenb 3aJgad npmbeccnonanbnoﬁ AECATEJIBbHOCTH BBIINTYCKHUKOB:

Koa n O0o0menHbie TpyoBble ynknuun | Tpynosble pyHkuuu
HAUMEHOBaHME Kox | HammenoBanue YpoBens | HanmeHnoBanue Kox [YpoBenb
npogdeccuoHaIbH KBaJIupu (moaypos
oro KAl €Hb)
cTaHjapra KBaJIuGu
KA
01.001 Hemaror A Ilenarormueckas 6 OO6wenenarornueckas | A/01.6| 6
(memparormueckast NESITENIbHOCTD 110 ¢bynkuusa. OOyuenue
AesTeJIbHOCTh B MIPOEKTUPOBAHUIO U [y ——— A026 6
AOUIKOJILHOM, peanu3aiu ETENEHOCTD
HAYAJIbHOM 00pa3oBaTeNbHOTO
o0mem, npoiiecca
OCHOBHOM 00pazoBaTeNbHBIX PaszBuBatomas A/03.6 |6
o01em, OpraHHU3aIHIX JeSITeTbHOCTD
cpeaHeM 001eM JIOTIKOJIHOTO,
o0pa3oBaHuM) HayvajabHOTO 001IEro,
(BocnuTarelb, OCHOBHOTO 001IIETO,
YUYHTEb) CpeaHero o0Iero
o0pazoBaHus
B [Tenarornueckas 6 [emarormueckas B/03.6| 6
NesITeIbHOCTD I10 NesITebHOCTD 110
MPOEKTHPOBAHUIO U peanu3aiyu mporpamMm
peanu3aiuu OCHOBHOT'O M CPEJTHETO
OCHOBHBIX oOuiero oopa3oBaHus
o0mieoOpa3oBarenbH
BIX TTPOTPaMM




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
o011eo0pa3oBaTeIbHOM
MIPOTPAMMBI

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOIUIECKOTO
obecrieueHus
peanuzanuu
JOIIOJTHUTEILHOU
o011eo0pa3oBaTeIbHOM

MIPOTrpaMMBbI

A.05.6

6.2




b Opranu3anuoHHO- 6 OpraHusaums 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.

JucnnnmmHa «KOHTakTHbIE TMOBEPXHOCTHBIE SIBJICHUS B  IIOJIYIPOBOJHUKAX»  SBISETCS
JIOTUYECKUM IMPOJOJDKEHUEM TaKUX AUCLHUIUIMH, Kak «Pu3MKa I[OIyNPOBOAHUKOB» U «DH3UKa
MOJIYITPOBOJTHUKOBBIX TPUOOPOBY», KOTOpHIE HM3ydaroTcs Ha l-oM m 2-oMm Kypcax. s ocBoeHwms
JAHHOM JUCHUUIUIMHBI CTYAEHTHI JOJDKHBI BJIAJETh 3HAHUAMHU O (POTOIMPOBOJUMOCTH, MOJBHKHOCTH,
KOHIEHTPALlMU OCHOBHBIX U HEOCHOBHBIX HOCUTEJIEH 3apsa, O MOJIYIPOBOAHUKOBBIX pHUOOpax H T.1.
3HaHMsl, TIOJTYYEHHBIE 110 JaHHOW AUCLMIIIMHE, IPUMEHSAIOTCS Ha NMPEAJUIIIOMHON MPAKTUKE Ha 2-OM
Kypce 4-ro ceMecTpa 1 U HallMCaHUH U 3alUThI BBITYCKHON KBaTU(UKAMOHHON PaOOTHI.

3. Pe3yabTaThl OCBOeHUS] IUCHMILUIMHBI «KOHTaKTHbIE NOBEPXHOCTHbIE SIBJIEHUS B
MOJIYIIPOBOHUKAX»

[Ipouecc wu3ydeHus JUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHUE SIEMEHTOB CIEIYIOLINX
komneTeHui B coorserctBun ¢ ®I'OC BO 1o naHHOMY HanpaBiIeHUIO:

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 COBEPIIICHCTBOBAHUS
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
mpodeCCUOHATLHOM JIEATEIILHOCTH,
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(EpEeHIIUU U BECTH
Mperno/IaBaHue Mo
JTOIIOJIHUTCIIbHBIM
00111600pa30BaTEIbHBIM
porpaMMam

MJIK TIK2.1

MMeeT HAaBBIKU BIIaICHUS
HeoOxouMol nHpopmanuen u3
COBPEMEHHBIX OT€YECTBEHHBIX U
BapyOeKHBIX HCTOYHUKOB B M30paHHOM
00JIaCTH UCCICAOBAHMUS; BIIAICHHS
METOIMKOM TUTAHUPOBAHUS U
pa3pabOTKU HAyYHOTO IKCIIEPUMEHTA;
MPOBEACHUS HAYYHOTO IKCIIEPUMEHTA;
METOJIaMH MOJISITMPOBAHUS PA3THIHBIX
(DM3HYECKUX CHTYAIIHi; BIIAJICHHUS
COBPEMEHHBIMHU MTPUKIIATHBIMH
MporpaMMaMu AJis U3YYeHHS 00bEKTa
Hay4YHOTO MCCIIEIOBAHUS; BIAJICHUS
MEeTO/IaMHU pabOThI B pa3TUYHBIX
OTIEPAIIMOHHBIX CUCTEMaX, 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 caMOCTOSITSILHO
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 UCCIICOBAHUN B
00J1acTh
npodeccunoHaTbHOM

eI TEeIbHOCTH.

BnageeT criocOOHOCThIO




METOIaMHU TIOCTPOCHUs (PU3MUECKUX  |CBOOOJHO BIIAJICTh

Mojieiel Ha OCHOBE IIPOBEICHHBIX paznenaMu (GU3HKH,
MCCIIeIOBaHMI U MOIy4eHHOM 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. CprRTypa " coAepKaHue TUCHUIIIHHBI «KoHTaKkTHDBIE MOBEPXHOCTHDLIC AABJICHUSA B

MOJIYIIPOBOIHHUKAX)

4.1. CTpyKTypa IUCHUIIHHBI (MOIYJIA)
OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTaBIseT 4 3aueTHbIX eaunul, 144  yacos.

Ne
n/n

HaumenoBanue pa3jiesioB u
TeM TUCUMILTHHBI (MO1YJIs1)

ceMecTp

Buabl yueOHOI padoThl, BKJIKOYasA

CaMOCTOSITEJIbHYIO Pa0OTy
CTY/JA€HTOB U TPY10eMKOCTb (B

yacax)

KonrakTHas

padora

-Hasi padora

CamocToaTelb

®opMbl TEKYyILLEro
KOHTPOJISl yCIIeBAeMOCTH
(no neoenam cemecmpa)
®opMa NPOMEKYTOUHOM
arrecranuu (no
cemecmpam)

[IpakTrueckue 3aHATHS

Jlp. BUIIBI KOHTAKT. paOOTHI

Kypcosas paGora(ripoekxr)

IToaroroBka K 3k3 aMEHy

v

/-~

CobecenoBanue

[IpoBepka KOHTPOJIBH. pabOT
IIpoBepka pedepara
[IpoBepka rcce n UHBIX
KypcoBast pabota (mpoekT)

ITpoBepka TecToB

Benenue. OOBEKTHI
paccMOTpEHUS U
UCCIIeIOBaHUS PU3UKH
noBepxHocTU. OCHOBHBIE
TEPMUHBI U ONIPEACIICHHUS.
PeanbHast noBepXHOCTH
noaynpoBojHuKa. O6imue
CBEJICHMSI O TIOBEPXHOCTHBIX
COCTOSTHUSIX.

w

oo | Bceero

»| Jleknuu

| JIaboparopHblie 3aHATHS

»| Bcecero

| Jpyrue Bumbl

& | Komnoxsuym

IToBepXHOCTHBINI
MOTEHIIMATBHBIN Oapbep U
€ro BIIMSHHUE Ha
PaBHOBECHBIE CBOMCTBA
MOJIYTIPOBOTHUKOB.
[TpunoBepxHOCTHAst 00J1aCTh
IIPOCTPAHCTBEHHOTO 3apsija.
Pa6ota Beixoga. EMKoOCTB.
IToBepxHOCTHAs
IPOBOAMMOCTh

Ponp noBEepXHOCTHBIX
YPOBHEW B HEPABHOBECHBIX
JJIEKTPOHHBIX MPOLECCaX.
CKopocCTh MOBEPXHOCTHOM
pexoMOHnHaIuu. MeTobl
VCCIIETOBAHMS
IIOBEPXHOCTHOMN
peKOMOUHAINY.




Meroas! onpeneneHus
IIOBEPXHOCTHOT'O
MOTEHIMaNa U MapaMeTpoB
[IOBEPXHOCTHU
MOJIyIIPOBOIHHUKA.
Dnekrpoduzndeckue
METO/BI.
DOTOIIEKTPUUECKHUE
MeToabl. OnTuYecKue u
CIIELMAJIbHBIE METOIbI

ATOMapHO-4HUCTas
IIOBEPXHOCTh
IOJIyIIPOBOJHUKOB. MeTozbl
IIOJIy4EeHHUSI aTOMapHOYUCTON
nosepxHoctu. Mccnenosanue
OCHOBHBIX
(U3UKOXUMHUECKUX CBOWCTB
aTOMapHOYUCTOM
IIOBEPXHOCTH

PeasibHast OBEpXHOCTS.
DIEKTPOXUMHUYECKHE
CBOMCTBA ITIOBEPXHOCTEN
TBEPABIX TEIl.
IToBepxHOCTHAsI SHEPTUA U
cBOOO/IHAsI TOBEPXHOCTHAs
SHEPrusi U METO/BI UX
oneHku. [IoBepxHOCTB
pazzena ®KUAKOCTb - TBEPO0e
TEJO. Y IenbHas
MOBEPXHOCTD aJICOPOEHTOB.
AncopO1ust U3 pacTBOPOB.
Ancopbuust ra3oB U MapoB Ha
TBEPABIX TeIax

Hccnenosanue
MOBEPXHOCTHBIX IIPOIIECCOB B
MOJIYTIPOBOJJHUKAX C
nomoueo MIII-cTpykTyp.
YCTpolcTBO U OCHOBHBIE
ANEKTPOPU3NIECKIE
ceorictea M/II1IcTpykTyp.
Bonbt-(hapannbie
xapakrepuctuku (BOX).
Cenenus, nojrydaeMsle IIpU
obpaboTtke BOX, meroanka
MIPOBEACHUS U3MEPEHUN 1
00paboTKH Pe3yIbTaTOB




BiistHue noBepxXHOCTH Ha
napameTpsl 1
XapaKTEpUCTUKU AUOLOB,
TPaH3UCTOPOB. MeTOIbI
[IaCCUBALIVH.

ITpuOops! Ha OCHOBE
MOBEPXHOCTHO-
YyBCTBUTEIBHBIX 3()PEKTOB.
MJ/II-nroasl, TpaH3UCTOPBI,
npuOOpEI € 3apsAI0BON
cBa3br0. M/II1-Bapukansl,
MII-doTosnekTpuyeckue
npeoOpa3oBarTeu.

10

CeHcopbl KOMIIOHEHTOB
ra3oBbIX, XUIAKUX Cpel.
Tunbl. OCHOBHBIE IPUHITUIIBI

Iloozomoska k 9K3ameHy

OO011ast TpyA0EMKOCTh, B

48

32

16

69

37

32

[IpomexyrouyHas

yacax DK3aMeH

4.2. Conep:xkaHue TUCIHHIIINHBI

1. Beenenue. OOBEKTBHI PaCCMOTPEHUSI M UCCIIEOBAHUS (PU3UKHU MOBEPXHOCTH. OCHOBHBIE
TEPMUHBl U ompezeneHUs. PeanbHas MOBEPXHOCTh IOJYNPOBOAHUKA. OOIIMe CBEICHHUS O
MIOBEPXHOCTHBIX COCTOSTHUSX.

2. TloBepXHOCTHBIN MOTEHUUAIBHBIA Oapbep U €ro BIMSHHUE HAa PAaBHOBECHBIE CBONCTBA
NOJIyNpoBOAHUKOB. [IpunoBepxHocTHas 00J1aCTh MPOCTPAHCTBEHHOTO 3apsna. Pabora Beixona.
Emkocts. [loBepxXHOCTHAs TPOBOAMMOCT.

3. Ponb MOBEPXHOCTHBIX YPOBHEH B HEPAaBHOBECHBIX AIEKTPOHHBIX MHporueccax. CKOpocTh
MOBEPXHOCTHOW peKOMOMHAIMH. MeTo bl HCCIIeI0BaHUS TOBEPXHOCTHON peKOMOMHALINY.

4. Meroapl omnpeaeneHUs MOBEPXHOCTHOIO MOTEHIMAlla W IapaMeTpoB IOBEPXHOCTU
HOJYIPOBOJHUKA. DieKTpopuszndeckue MeTopl. DoToanekTpuueckue Metoapl. Onrudeckue u
CHelalibHbIe METO/IbI.

5. AToMapHO-4McCTas NOBEPXHOCTh IOJYNPOBOJHUKOB. MeETOnBI IONY4YEHHS] aTOMapHO-
YUCTOM MOBepXHOCTU. lccienoBaHue OCHOBHBIX (DPU3MKOXMMHUYECKHX CBONCTB aTOMapHO-
YHCTON MOBEPXHOCTH.

6. PeanbHas MOBEPXHOCTH.DJIEKTPOXUMUYECKUE CBOWCTBA MOBEPXHOCTEH TBEPJIBIX TEJI.
[ToBepxHOCTHast >Heprusi M CBOOOJHAS IOBEPXHOCTHAs HHEPIUs U METOAbl HMX OICHKH.
[ToBepxHOCTh pa3ziena >KUAKOCTb - TBEPAOE TeNo. YJelbHas IOBEPXHOCTh aJICOPOEHTOB.
AncopOrust U3 pacTBOpOB. AJCOpPOIHs ra30B U ApOB HA TBEP/BIX Teax.

7. WccnenoBaHWe MOBEPXHOCTHBIX MPOIIECCOB B IMOJYNMPOBOJHHUKAX ¢ momomibto MJIIT-
CTPYKTYp. YCTPOHCTBO M OCHOBHBIE 3iekTpodusnueckue cBoiictBa M/III-ctpykryp. BombT-
dapannasie xapakrepuctuku (BOX). Cenenuns, momydaemeie mpu o0padotke BOX, meTonuka
IPOBEICHUS U3MEPEHUI U 00pabOTKH pe3yIbTaTOB.

8. BnusHue MOBEPXHOCTM Ha MHapaMeTpbl U XapaKTEPUCTUKH JHOJOB, TPAH3UCTOPOB.
MeTto1bI TaccuBaLUN.

9. IlpuGopsl Ha OCHOBE IOBEPXHOCTHO-UYBCTBUTENbHBIX 3¢¢dekro. MUII-auoms!,
TpPaH3UCTOPBI, MpuOOpsl c 3apsgoBoi cBs3bio. MJIII-Bapukamnbl, M/IIIporosnexTpuueckue
npeoOpa3oBaTeny.

10. CeHCOpBI KOMITOHEHTOB T'a30BbIX, JKUAKUX cpei. Turmbl. OCHOBHBIE TPUHITUITBI PAOOTHI.

5. Oo6pa3oBarejibHbIE TEXHOJIOTHHI




B npenogaBanuu qucuuiingsl «IloBepXHOCTHBIE SIBIEHUS B IOJIYITPOBOAHUKAX )

UCIIOJIB3YIOTCS CIIEAYIOIINE 00pa30BaTesIbHbIE TEXHOIOTUU:

[] TIEKIIMOHHBIE 3aHATHS

[] mpakTH4YeCKuE (CEMUHAPCKUE) 3aHSATHSI

[] camocTosiTesbHAsl BHEAy TUTOpHAst paboTa

JIeKIIMOHHBIE 3aHATHUS IPOBOATCSA B OCHOBHOM B TpaJuIIMOHHOM (opme. [1pu

IIPOBEICHUN YaCTH JIEKIIMOHHBIX 3aHATHN ucnonb3yerces 11K u mynpTuMe uitHbli

IIPOEKTOP.

IIpu npoBeaeHNN PAKTUYECKUX 3aHATHUM NIPEATIOIAraeTcs pelieHue U IpoBepKa

3a1ad.

[Ipu mpoBeneHMM NPAKTHYECKUX 3aHATHH (CEMHHApOB) B aKTHBHOH (opMe HpOBOAMTCS
pemieHue 3agad 1o aucuuiuinHe «IIOBEpXHOCTHBIE SBIEHHA B IOJYINPOBOJHUKAX», B
COOTBETCTBHH C IIPUBEICHHBIM HUYKE CIIMCKOM TEM IPOBEIACHUS MPAKTUYECKUX 3aAHIATHUM.

TemaTuka MpakTUYECKUX 3aHATHH (CEMUHAPOB)

1. Meton KenbBrHa n3MepeHusi HOBEPXHOCTHOTO MOTEHIIHANIA.

2. CucreMa 3J€eKTPOJIUT /TOITYIPOBOAHUK.

3. Monenu XuMuueckor 1 (PU3N9IecKoit copOLum.

4. lunamMMKa MOBEPXHOCTHBIX COCTOSIHUMI, PABHOBECHBIN U HEPABHOBECHBIH CIIydaH.

5. CV-xapakTepuCTHKU: METOMKA UCCIICIOBAHMS.

6. CIeKTpOCKONUHU IITyOOKUX YPOBHEH - METOJI MCCIIEJOBAHUS CIIOUCTBIX CTPYKTYD.

7. TepMmocTUMYIMpPOBaHHBIN pa3ps KoHAeHcaTopa. IHpopMaTuBHOCTh METOA.

8. Meronpl naccuBany OBEPXHOCTH.

9. BiusHMe  OpPraHMYecKOro  MOKPHITUS ~ HAa  [OBEPXHOCTHBIH  MOTEHUMAl U
3NEeKTPOPU3NUECKUE

xapakrepuctuku M/III cTpykryp

CamocrosTenpHas BHeayIUTOpHas paboTa CTYAEHTOB IO JUCLMIUIMHE IPOBOAUTCS B
TE€YEHHE BCEro Y4eOHOro ceMecTpa M 3aKJIIOYaeTcsl B YTEHWHM M HW3YYEHUU JIUTEPaTyphl,
MOJTOTOBKE K JIEKIIUSAM, IPAKTUYECKUM 3aHSITHSAM, B BBIITOJIHEHUH 3alaHUI

JeKTopa, paboTe B KOMIBIOTEPHOM KJlacce UM OnOIINOTEKe.

6. YueOHO-MeTOAMUYECKOE 0OecTIeueHHe CaMOCTOSATEIbHOM paboThl cTyIeHTOB. OLlEeHOUHbIE
CpencTBa I TEKYILEro KOHTPOJIA YCIEBAEMOCTH, NMPOMEXKYTOYHOW ATTECTALMM IO MTOram
OCBOEHUS AUCLUILINHBIL.

7.

6.1. Ilnan camocTOATE/ILHOI PA0OTHI CTYICHTOB

CamocrosTenbHas paboTa CTYAEHTOB IO JUCLUIUIMHE MPOBOJUTCS B TEUCHHE BCETO

CEMECTpa M 3aKJIIOYACTCAd B YTEHUU WM HU3YYEHUM JIMTEPATYPbI, NOATOTOBKE K JEKIUAM,
MPAKTUYECKUM 3aHATHSIM, B BBIIIOJIHEHUH 3aJJaHH JIEKTOpA.

Pexomennayercs:

- I KQaUeCTBEHHOTO YCBOGHHUS MaTepuaia JICKIMHA pa30upaTh BOIPOCH], M3J0KCHHBIC B
KaXJ0M OYepeHOW JIEKIUH, A0 CIECAYIOIICH, MO0 HEMOHSATHIM JIETAIAM KOHCYJIbTHPOBAThCA Y
JIEKTOPA, YUTATh COOTBETCTBYIOILYIO JIUTEPATYPY;

- TIpM TNOArNOTOBKE K CEMHUHAPCKUM 3aHATHSM  IOJB30BaThCS PEKOMEHAALMSAMHA
MPENOJABATENsl, BEAYIIETO CEMHHAphl, FOTOBUTH KPATKUH KOHCHIEKT II0 BOIPOCAM TEMBI,
M3y4aTh PEKOMEHIYEMYIO OCHOBHYIO U JIONIOJHUTEIBHYIO JIUTEPATYPY;

- MPU TIOATOTOBKE K KOHTPOJIBHOM pabOTe IMOJIH30BATHCS JIEKIIUSMUA U PEKOMEHIOBAHHOM
JIUTEPaTypOH;

- 3aJlaHus, KOTOpBIE JAIOTCSA JIEKTOPOM BO BpEMs JIEKIMU IO OTIAEIbHBIM BOIPOCAM,
00s13aTeNIbHBI NIl BBITIOJIHEHMs, U Ka4eCTBO WX BBIMOJHEHHUS Oy/IeT MPOBEPSITHCS BO BpeMs
3ayera ¥ SK3aMeHa.



Ilepeyenb 3agaHuMili caMOCTOSITEJIbHOM PadOThl, NMpeAJaraeMbiX CTyIeHTaM B Xoje
YTEeHUS JIeKLIUM:

e OnucaTh BIMSAHUS OCBEUICHUS MOBEPXHOCTH IMOJIYIPOBOJIHUKA HA PE3yJIbTaThl U3MEPEHUS
MeroaoM KenbBuHa.

e Onucath TEXHOJOTUUYECKYIO JIMHEUKY METO/a MPUHTOBAHMUSL.

e BbIICHUTH NPU KaKUX YCIOBHSIX MOXKET HaOmoaarbes 3()(EKT T'MraHTCKOro yCHJICHUs
KOMOHMHAIIMOHHOTO PACCESIHHUSL.

e PacckazaTh 0 MeETOJIMKE NPUTOTOBJICHHS OOPA3IOB JUISI HWCCICIOBAHHUS METOJaAMHU
AJIIEKTPOHHON MUKPOCKOIIHH.

[TpomexxyTouHast aTTecTanus MPoBOAUTCS B (hopme 3auera.

KonTpoJibHbBIe BONIPOCHI /1 IPOBEACHUs IPOMEKYTOUYHOM aTTeCTALMU

1. JlaiiTe onpeneneHus NIOBEPXHOCTHBIX COCTOSHUM.

2. Ilepeuncnute METO/bI UCCIEIOBAaHUS MIOBEPXHOCTHON PEKOMOMHALIMY, IPUBEAUTE CXEMY
9KCHEPUMEHTA IO UCCIIE0BAaHUIO CKOPOCTH MOBEPXHOCTHOM PEKOMOMHAINH.

3. Ilepeuncinte METOBI MOJIYYEHUSI AaTOMAPHO-YUCTON TOBEPXHOCTH U €€ CBOICTBA.

4. KakuMu cBoiicTBaMu 00J1aiaeT peajbHas MOBEPXHOCTh TBepaoro tena. [lepeuncinure
MOJEJIN JUIsl ONIMCAHUS TAKUX CBOMCTB.

5. Tllepeuncnute OCHOBHBIE METOABI HCCICNOBaHUSA (U3NYECKHUX H XUMHUYECKHX
[1apaMeTPOB U XapaKTEPUCTUK IIOBEPXHOCTH.

6. Paccmorpure BIMSHHE IIOBEPXHOCTH HA XapaKTEPUCTUKU IOJYNPOBOJHUKOBBIX
IprOOPOB U UHTETPATIbHBIX MUKPOCXEM.

7. Onummure METOAbl M3MEPEHMS MOBEPXHOCTHOrO INoTeHuuana. Kak 3aBUCHT 3HadyeHHE
ITOBEPXHOCTHOT'O ITOTEHIMAJIA OT BHEIIHUX BO3JCHCTBUN U yCIOBUN MTPOBEACHUS U3MEPEHUMN.

8. Ilepeunicnute METO/ABI TACCUBALIMH TOBEPXHOCTH.

9. Ilepeuncnure OCHOBHBIE MOJEIM OIMKCHIBAIOUIME MPOIECC aJCOPOIMM YacTUI[ Ha
ITOBEPXHOCTU TBEPABIX MOIIOXKEK.

10. Pacckaxute 0 METO/IaxX UCCIIEOBaHMSI IOBEPXHOCTHBIX IIPOLIECCOB B MOJYIIPOBOJHUKAX
¢ nomouso M/III-cTpykTyp.

11. Pacckaxutre o MeTojax HU3MepeHUil BoibT-(apagHbiX xapakTepucTuk (BOX) u
METOAMKE OIpeeIeHUs napameTpoB Ha ocHoBe ananu3a BOX M/III ctpykryp.

12. Onumute npuniun aevctsus MJII-nuona, TpaH3ucTtopa, npuOOpPOB ¢ 3apsoBOi
cBs3pt0. M/II1-Bapukanos, M/IIT-poronpeoOpazoBareneii.

Bomnpocs! 1J1s1 npoBeAeHHs aTTECTALMHU 110 MTOraM OCBOCHUS M CUHMIINHBI

1. JaiiTe onpeneneHuss HOBEPXHOCTHBIX COCTOSTHUM.

2. [lepeuncnure METOBI HCCIIEIOBAHUS TTIOBEPXHOCTHOW PEKOMOUHAINH.

3. Ilepeuncnure METOBI OJIYYEHUST AaTOMAPHO-YUCTON TOBEPXHOCTH U €€ CBOICTBA.

4. Kakumu cBoiicTBamMH 00J1a/1aeT peaabHas MOBEPXHOCTb TBEPJIOTO Tea.

5. Ilepeuncinure OCHOBHBIE METO/IbI HCCIIEIOBaHUS (PU3MUECKUX U XMMUYECKUX TTapaMeTpPOB
Y XapaKTEPUCTUK IIOBEPXHOCTH.

6. PaccmoTpuTe BAMSHME TIOBEPXHOCTM HA XAPAKTEPUCTHUKH IMOJYIPOBOAHUKOBBIX
pruOOPOB U UHTETPATIBHBIX MUKPOCXEM.

7. OnummTe METOAbl M3MEPEHHsI MOBEPXHOCTHOrO MOTeHuuana. Kak 3aBHCHT 3Ha4eHHE
MTOBEPXHOCTHOT'O ITOTEHIMAJIA OT BHEIIHUX BO3JECHCTBUN U YCIIOBUM MPOBEACHUS U3MEPECHMUIA.

8. Ilepeunciute METOABI IACCUBALIMM TIOBEPXHOCTH.



9. Ilepeuncnure OCHOBHBIE MOJEIM ONHUCHIBAIOIIME MpOIECC aACOPOIMM YacTUl[ Ha
MMOBCPXHOCTHU TBEPABIX ITOIIOKCK.

10. Pacckaxute O MeTOJax HU3MEpEeHuil BOJbT-PapanHbix XxapakTepuctuk (BDX) u
METOMKE OIpeIeeHus napameTpoB Ha ocHoBe aHanu3a BOX M/III crpykryp.

6.2. MeToan4yeckne yKa3aHusl 10 OPraHU3aluu CAMOCTOSITEIbHON PadoThI CTYIEeHTOB
Llenpto camMOCTOSITENFHOM pabOThl MAarucTpaHTa SIBJSETCS CAMOCTOATEIBHOE MPUOOpETEeHHe
HOBbIE 3HAHMM U  BbIPAOOTKA CHOCOOHOCTM K IOCTOSHHOMY CaMOOOYYEHHUI0 U
CaMOCOBEPILEHCTBOBAHUIO B Mpo(ecCHOHANbHON U COLMAlIbHO-OOLIECTBEHHBIX —cepax
JESTEIIbHOCTH.

CamocTrosTenpHas yueOHas paboTa mpeacTaBicHa TakuMu (popMaMu yaeOHOTro Impoliecca,
KaK JICKIUS, CEMUHAp, MIPAKTUYCCKHUE H JIA0OPATOPHBIC 3aHATHUS, IKCKYPCHH, TOATOTOBKA K HUM.
CTYZ[CHT JOJDKCH YMCTb BCECTU KpPATKUC 3allnCHU HGKHHﬁ, COCTaBJIITh KOHCIICKTBI, IIJIaHBI U
TE3UCHI BBICTYIICHUH, TOAOUPATh TUTEPATypy U T.1.

Hayunasi camocrositenpHasi paboTa CTyJeHTa 3aKIIOYaeTcs B €ro ydyactuu B paboTe
KPY’KKOB Ha Kadelpax, B HayuyHbIX KOH(EPEHLHUSX Pa3HOTO YpPOBHS, a TaKKe B HAlMCAHUU
KOHTPOJIbHBIX, KYPCOBBIX U BBIITYCKHBIX KBAJM()UKAIIMOHHBIX (IUIUIOMHBIX padoT) padorT.

CamocrosiTeabHast paGOTa CTYACHTOB BRJIIOYAECT CJECAYIOIIUE KOMIIOHCHTBI:

NoNe Koxn-Bo ®opma
HaumenoBanue paboTsl
/11 4acoB KOHTPOJIA
[TpopaboTKa JIEKIIHOHHOTO 33
1 pop B DKk3amMeH
Mmarepuasa 0.9)

5 [ToaroroBka k 33 Jomnyck k ka0 1a00paTopHOit

1abopaTopHBIM paboTam (0.9) paboTe U 3aluTa OTYeTa.

7. Y4eOHO-MeTOAMYECKOe U MATepHAIbHO-TeXHHYeCKoe ofecneyeHHe NUCHUIIUHBI
(Mmoaynst) «@OTOIEKTPHYECKHE SIBJICHUS B IMOJTYNIPOBOJHUKAX»

7.1. Y4eOnasi auTeparypa:

a) OCHOBHas JIuTeparypa:

1. ®usnyeckne U XUMUYECKHE OCHOBBI HaHoTexHonoruit [Tekcr] / H. I'. Pambuau, A. B.
bepéskun. - M. : ®USMATIIUT, 2008. - 454, [2] c. : puc., Tabn. - bubnuorp.: c. 447-454. -
ISBN 978-5-9221-0988-8 (B mep.) :

2. HanorexHonorus. @U3MKO-XUMHSI HAHOKJIACTEPOB, HAHOCTPYKTYpP M HAHOMaTEpHaIOB
[Tekct] / U. I1. Cy3nanes. - M. : KomKnura, 2006. - 589, [3] c. : puc., Tabmn. - (CuHepreTuka: ot
npomuwioro k oynymemy). - ISBN 5-484-00243-5 (B nep.)

0) TOTOJIHUTENbHAS TUTEPATYpa:

1. Hanorexunonorun. Hanomarepuansl. Hanocucremnast Texauka. MUpoOBbI€ TOCTHKEHUS -
2008 rox [Texct] : coopuuk / mox pen. I1. I1. Mansuesa. - M. : Texnocdepa, 2008. - 430, [2] c. :
1B. Wi. - (Mup mMarepuaioB u TexHOIOTUH). - bubnuorp.: c. 422 (18 Hass.), 429-430 (11 nass.). -
ISBN 978-5-94836-180-2 (B miep.)

2. OU3HKO-XUMHS HAHOCTPYKTYPHUPOBAHHBIX MaTepuanoB [Tekcrt] : pyk. K J1a0. MpakTUKyMy
: yueb. mocobue s cTyaeHToB (ak. HaHO- ¥ Oromen. TexHosoruid / b. H. Kimumos [u ap.] ; mox
o6m1. pen. b. H. Knumosa, C. H. IlIteikoBa. - Capatos : [0. u.], 2008 (Otned. 8 OOO "Hosblit
Betep"). - 98 c. - ISBN 978-5-98116-055-4



3. ®usuKO-XMMHUS HAHOCTPYKTYPUPOBAHHBIX MaTepuanoB [Tekct] : y4e0. mocobue s
CTyZIeHTOB (pak. HaHO- U Omomen. TexHosoruii / b. H. Kimumos [u ap.] ; mox pen. b. H. Kimmmosa,
C. H. lrsikoBa ; 'OY BIIO Capart. roc. yu-T um. H. I'. Uepnsbiesckoro. - Capatos : HoBblit
Betep, 2009. - 216, [1] ¢. - bubmmorp. B konie rias. - ISBN 978-5-98116-089-9

7.2. UaTepHeT-pecypchbl

1. AxTyanbHble MpOOJIEMBbl COBPEMEHHOM 3JIEKTPOHUKU M HaHO3JIEKTpoHuku. Bepcus 1,0
[DnexkTpoHHbIi pecypc]: amekTp. yueb.-metoa. komruiekce/I'. H. IllenoBanosa, B. A. I030Ba, B.
A. Bapamkos, O. B. CemenoBa — Dnexkrponnsie gas. (127 M0). — Kpacnosipck: UTIK COY, —
2009.

2. AxTyanbHble MPOOJIEMBbI COBPEMEHHOM 3JIEKTPOHUKU M HaHO3JEKTpoHUKU. Bepcus 1,0
[DnekTpoHHbIl  pecypc]: yueb. mporpamma auctuiuimHbl/cocT.. B. A. HO3o0Ba, I'. H.
[IlenoBanoBa. — DnekTpoHHble naH. (2 M6). — Kpacuosipck: UTTK CDY, —2009.

3. [IllemoBanoBa I'. H. AkryanbHble TPOOJIEMBI COBPEMEHHON DJICKTPOHUKH |
HaHOANIEKTpOHUKH. Bepcus 1,0 [DnexTponHslii pecypc]: amektp. Kype jaekmmid / I'. H.
[llenoBanoBa. — DnekTpoHHble gaH. (6 M6). — Kpacunosipck: UTTK COY- 2009.

4. YauduuupoBaHHas CUCTeMa KOMITBIOTEPHOW NMPOBEpKH 3HaHMH TectupoBaHueM UniTest
Bepcuu 3.0.0. pykoBoacTBo nonbs3oBareis/A. H. [Huunepos, b. M. bunyc. — Kpacuosipck, 2008.

5. lllenoBanosa, I'. H. CoBpemeHHBIE POOIEMBI SJIEKTPOHUKH: KPEMHHUEBAs SJIEKTPOHHUKA
[DnexTpoHHBI pecypc]: anmekTpoH. yueb. mocobue/I. H. IllenoBaHoBa. — DNEKTpoH. OaH. —
KpacHosipck: KI'TY, 2006. — Pexum JloCTyTa:
http://lib.krgtu.ru/pocobia.phpsection=shelovanova — 3aru. ¢ skpana.

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

7. http://lwww. nanoink. net

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

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

10. http://www.mikrosystems.ru

7.3. IlporpammHoe o0ecniedeHue

1. Onepannonnas cucrema Microsoft Windows XP Professional.

2. IMaker npukiaaueix nporpamm Microsoft Office 2003 Professional.

3. IIporpammHBIif TpoaykT «AHTUBUpPYC Kacnepckoroy.

4. ITporpammuslif mpoaykt FineReader 7.0 Professional Edition.

5. Ilporpammuslii poaykt MATLAB 6.

7.4. MaTtepuajbHO-TEXHHYECKOE 0O0ecneYeHue

®orosnextpuy | Yuebnas ayauropus s | Cron mis mperogaBatens - 1 mT. (COCTOUT U3 2-X CEKITHi);

€CKHUe SBJICHUs | JIeKHMOHHBIX 3aHstuid (No | cTyn ans mpemogasartens -1 mr.; qocka - 1 mr.; TpubyHa-1

B 306) 386132, PU, r.Hazpausp, | mT, cTon — 28 mT.; cCKamMbsi-56 1T

HOJYIIPOBOAHU | ['aMyp3ueBckuil OKpyr, Yyi.

Kax MaructpanbsHasi, 39a,
Kopnyc 3E
JlaGoparopust «DOAIIII. | Cronm mist mpemogaBaTests - 1 IIT; CTYIN JJIs MPENoaaBaTess
Creumpaktukym»  (Ne301) | -1 mr.; mocka - 1 wt.; cton - 10 mT.; ckambsa-20 mr. Cton
386132, PH, r.Hazpans, | naboparopueiii ¢ po3erkamu u suukamul200*600%850.
Tamyp3ueBckuii OKpyT, Y. | ABTOMAaTH3UPOBAHHBIA  JIAOOPATOPHBIA  CTEHA  JJIA
MaructpansHasi, 39a, | ucciaenoBanus NOMYyNMPOBOAHUKOB DI-0X (¢ IIDDM).
Kopnyc 3E VYcranoBka At u3ydeHus: BHemHero Qotoaddexra OIID

10.  VYcramoBka g UW3y4YEHHUS  TEMIeEpaTypHOU
3aBUCUMOCTH JJI. METAUIOB M TOIynpoBogHNKOB DIID 07.
OnTuueckas ckambs Moaenu U, 600 mMm. Peiitep monenu
U, 75 mm. [asorenoBas namma it onsIToB, Juagparma c
perynupyemMoil Imeiapl0 Ha HOXKKe, BeImykias nuH3a Ha
Hoxke, [lonsipuzannonnslii puiasTp Ha HOXKe, McTOYHUK
nocrosHHOro Toka, Lugpposoit mynstumerp. Ilpudop mis
UCCJICIOBAHNUS 3aBUCUMOCTH COIIPOTHUBJICHUS
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MOJIYIIPOBOAHUKOB OT TECMIICPATYPHI.




®OH/J ONEHOYHbLIX CPEACTB JUCIUIIJIMHBI (MOY JIS1)

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

B mponecce OCBOCHHA O6p&30BaTCHBHOﬁ nmporpamMmbl KOMIICTCHIHUH

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 pellaTb 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(ecCUOHANIBHBIE U YNPABICHUYECKHE PEIHICHHUS B YCJIOBUSX HENOJHOU
OIPEJENICHHOCTH, TIPHU HEJOCTATOYHOM JIOKYMEHTaJIbHOM, HOPMAaTUBHOM H
METOJUYECKOM 00ECTICUEHHH.

[Ipn ocBoeHMHM AUCHUIUIMHBI (MOIYJsSI) KOMIIETEHIIMH, 3aKpEIUICHHbIE 3a HEH,
peanu3yloTcss Mo Temam (paszzaenam) IUCHMIUIMHBI (MOAYJsi), B OMNpEeSICHHON
CTeNEeHU (MOJHOCThIO WJIM B OTOBOPEHHOW YacTH) U Ha OMPEIEICHHOM 3Tare, u4To
npuseneHo B Tabmune 1.

Tabnuua 1. IlepedeHb KOMMIETEHIMI C yKa3aHHWEM 3TaroB UX (GOPMHPOBAHHUSA B

IIPOLIECCE OCBOCHU A O6pa3OBaTeHBHOI71 IIPpOrpaMMmal
Komnerenmun/ ITokazaTenu HaumenoBanue
KOHTPOJIUPYEMBIE OILIEHOYHOTO
STaIlbI CpecTBa

HavanbHbiii 3Tan (popMHUPOBaHUS KOMIETEHIMA OCYIIECTBISETCS B IEPUO OCBOSHUS YIeOHOM
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 pH pelIeHnn 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
opraHu3aruu GU3NIEeCKUX UCCICIOBAHUMN, B TOM YHCIIE
- MEXIUCUUIUIMHAPHOTO XapaKkTepa.

YMeThb BBIIETATh U CUCTEMATU3UPOBATh OCHOBHBIE
Pe3yNbTaThl SKCIIEPUMEHTATBHBIX / TEOPETUUECKUX
HCCIIEIOBAHUI U KOPPEKTUPOBATH IUIAH TATbHEHIITNX




Hay4HBIX pa0OT C YYETOM IOJTYyUYEHHBIX PE3yIhTaTOB.
Baaaers HaBbIKaMU OPTaHU3ALMOHHOM JAEATEIBHOCTH
(B 4acTH OpraHM3aIiy Hay4YHbIX CEMHHAPOB IS
HEOOJIbIINX HAYYHBIX FPYI).

basoBbiii 3Tan ¢

opMHupoBaHus KoMieTeHun (i) (hopmupyercs 1Mo oxko

M3Y4YEHUs] TUCHUTUIUHBI (MOIYJIs))

HYaHHUH

I1K-3

3HaTh NPUHLUIIBI Pa3paObOTKH HOBBIX METOJIOB
(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 AEATENbHOCTH (B YaCTHU OpraHU3aLNH

HAyYHBIX CEMHHAPOB JIJIs1 HEOOJIBIIMX HAYYHBIX IPYIIII).

[IpakTnueckue
3aHATHUS, TECTHI

[1K-4

3HAaTH OCHOBHBIE dTanbl (IPaBUiIa)OPraHU3alNUN U
paboThI HAYYHBIX CEMHUHAPOB U KOH(EpPEeHIINH.
YMeTh UCHOJIb30BaTh TEXHOJIOTUH TUIAHUPOBAHUS
CJIOHBIX HAYYHBIX UCCJIEI0BAaHUH, B TOM UHUCIIE -
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 KOMnemenyui

[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.

YMeTh pH pelIeHnn UCCIeA0BATENbCKUX U
IIPAKTUYECKUX 3a7a4 TeHEpUPOBaTh HOBbIE Haeu. [lpn
pEIIEHNH UCCIIE0BATEIbCKUX U MPAKTUUYECKUX 33724
TEeHEpUPOBATh HOBBIE UJIEU.

Bnagers HaBbIKaMU pa3paOOTKU HOBBIX METOJOB U
METOJNYECKUX MOIXO0I0B B HAYYHO-MHHOBALIMOHHBIX
HCCJIEIOBAHMSIX U MH)KEHEPHO-TEXHOJIOTMUECKOI
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(HeCCUOHATBLHOM
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
YUCJIC 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
METOAMYECKUX T0X010B. [10THOCTBIO CHOPMHUPOBAHHOE M CUCTEMHOE
3HAHHWE OCHOBHBIX ATAINoOB (MpaBUjl) OpraHU3aluy U pabOThl HAYYHBIX
ceMHuHapoB U KoH(pepenwii. [lomHOCTRIO chopMupoBaHHOE YMEHHE
BBIIECJISITh M CUCTEMATU3UPOBATh OCHOBHBIE PE3YJIbTAThI
HKCHEPUMEHTAIbHBIX / TEOPETHUECKUX UCCIIE0BaHUI U KOPPEKTUPOBATh
IUTaH JaJbHEUIINX HayYHBIX paboT C y4ETOM MOJYyYEHHBIX PE3YJIbTaTOB

4, «xopomo»

CdhopmupoBanHOE, HO COAEpIKaIIee OTIACIbHBIE MPOOEITbl, 3SHAHHCKITFOUEBHIX
pa3fenoB  (QU3MKM  KOHJIECHCHUPOBAHHOTO COCTOSIHMSL M (PU3UYECKOTro
MaTEepHAIOBEICHHSI, HA OCHOBAaHHH KOTOPBIX MPOBOJUTCS 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
coJiepKalire OTAeIbHbIe IPOOebl YMEHHE BbIACIATh U CUCTEMAaTU3UPOBATh
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 ycnemrHoe, HO He
CHUCTEMHOE YMEHHE BBIIEIATh U CUCTEMATU3HPOBATh OCHOBHBIE PE3YJIbTAThI
AKCIIEPUMEHTAJIBbHBIX / TEOPETHUYECKUX HCCIEAOBaHUNH M KOPPEKTHPOBATh
TUTaH JaJbHEWIIMX HAYYHBIX pabOT C y4ETOM MOJyYEHHBIX PE3YyIbTAaTOB.

2, «KHEyIOBJIE-
TBOPHUTEIBHOY

@®parmMeHTapHble 3HaHUSI OCHOBHBIX METOJIOB IJIAHUPOBAHUS U OPraHU3aIUU
(Gu3MYeCKUX UCCIENIOBaHMNA, B TOM YHCIE — MEXIUCHUILIMHAPHOTO
xapakrepa. @®parmeHTapHbleé 3HAHHMS OCHOBHBIX JTanoB  (IIpaBHI)
OpraHu3ali ¥ pabdOThl HAyYHBIX CEMMHApoB M KoH(pepeHuuit. YacTuyno
OCBOEHHOE YMEHHE BBIIEJATh U CUCTEMATU3HPOBATh OCHOBHBIE PE3YJIbTAThI
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
(ToBBIIIEHHBIH
YPOBEHB)

[TonHoTa
BBITIOJTHEHUS
MIPAKTUIECKOTO
3a/laHus;
CBOEBPEMEHHOCTD
BBITIOJTHEHUS

CryeHTOM 3a/laHue peueHo
camocroAaTensHO. [Ipu 3TOM cocTaBneH
NPaBUJIBHBIN aITOPUTM PEIICHHS
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 MPABUJIbHBIN alIrOpUTM
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
dbopMyI1 WM B MAaTEMaTUYECKUX
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)

IlIxana ¥ KPpUTEPUH OLIEHKH NIPOMEKYTOYHOM aTTecTauuu B popme 3auera

Onenka VYposens chop | OOmmume TpeboBaHMs K IInanupyemsble pe3ynbTaThl
(Ganer) MHUPOBAHHOCTH | pe3yjibTaTaM aTTeCTallUU B 0o0y4deHus
KomrereHIMii | ¢opme 3auera
«3auteHo» | Bricokuit Teopernueckoe conepxaHue 3Hatb: Mmeer cuctemMHble
(61-100) YpOBEHBb Kypca OCBOCHO TMOJHOCTHIO 0€3 | 3HAHUS O CTPYKType

poOEITIOB WIIH B TIEJIOM, HITH
OOJIBIIIEH YaCcThI0, HEOOXOIUMBIC
MIPAKTUYCCKHUE HABBIKKA PAOOTHI C
OCBOEHHBIM MaTEPHAIOM
c(hOopMHUPOBAHbI WU B
OCHOBHOM C()OpPMHPOBaHBI, 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 33/1aHUN
COJIepKaT OITHOKHU

YmMmerb: OcyliecTBIsATh aHAIN3
COLUAIIBHOW JIEVCTBUTEIIBHOCTH C
MO3UIUI MPOoeCCHOHATBHBIX
3HAaHUM U MUPOBO33PEHYECKOU
pednexkcun. BeipabaThiBaeT
MOTHBALMIO Ha JaJbHEUIIEE
MOBBILIEHHE MPOPECCHOHAITBHOMN
KBaJTHU(HUKAIIMKA U MACTEPCTBA.
OueHuBaeT 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 CaMOOIICHKE 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 MarHETU3Ma
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 nporpaMMoi 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

du3uKn.
Munnmanesbl | TeopeTnueckoe cofep:kaHue 3HaTh. OCHOBHBIE TIOHATHS,
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 HABBIKU 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
JJIsl OLlCHUBAHMS 3HAHMI, YMEHHM, HABBIKOB M (MJIM) ONbITA eATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUSA KOMIIETCHIUM

JIJist olleHMBaHMs 3HAHUM, YMEHUM, HaBBIKOB U (WJIM) OMBITA JESTEIHHOCTH,
XapaKTepU3ylIMuX  dTanbl  (GOPMHUPOBAHUS  KOMIETEHIIMN  MCIOJIb3YIOTCS
CJHEAYIOIINE TUTIOBBIE KOHTPOJIbHBIC 3aJaHHUS:

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

Monayasl

1. ®0oTOAKTUBHOE MOTJIOLIEHUE U BHYTPEHHUI (POTOIPDEKT
2. IlepBuuHble 1 BTOpUYHBIE POTOTOKHU
3. ®OoTONPOBOAUMOCTb.
4 TIpumepbl NpoCThIX (HOTOMPOBOASIINX
CUCTEM
5. Muddysus u naperid dboToHOCUTENEH 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. PexomOunanmonunas moneib Hlokmu-Puga
10. ®OTONIPOBOTHUK C OJHUM KJIACCOM IIEHTPOB PEKOMOWHAIINU B YCIOBUIX
Pa3IMYHOM OCBEIIEHHOCTH
11. ITpununanue HocuTenen 3apsiaa

Mopyasb 2
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1. /IBa xnacca EHTPOB PEKOMOMHAIIUN

2. OuyBcTBieHUE (HOTOMPOBOAHUKOB IIPHU OCBEIICHUN

3. OrpunarenbHast GOTONPOBOIUMOCTD

4. ®OTONPOBOAUMOCTD MOTUKPUCTALTNYECKUX BEIIECTB

5. ®OTONPOBOIUMOCTh, OTPAHUYECHHAS] KOHTAKTaMHU

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

7. CTanimoOHapHbIe XapaKTEPUCTUKNA MOHOIIOISIPHOTO.
doTope3ucTopa nNpu KOHTAKTHOM OTPAHUYCHUH

8. @OTONMPOBOUMOCTH MPU SKCUTOHHOM MOTJIOLIEHUU

9. OcraTo4Hast TPOBOAUMOCT.

10. YHunonspHas orpunarenbHas GoTonpoOBOAUMOCTb.

11. AnomanbHast GOTOMPOBOIUMOCTb.

3.2. Temsl pedepaToB

. @OTOKATO bl ¥ MPUOOPHI 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-ONITUYECKHE MTPeoOpa3oBaTEIH.

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

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

10. ®oronpremMHUKH HAa OCHOBE Teyutypuaa kaamus-prytu (KPT).

11. ®oTonpreMHUKHN HA OCHOBE TeuTypuaa cBuHIA 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 MPOCTHIX (POTOMPOBOISAIIUX CUCTEM

5. Peaknust (hoTONPOBOAHMKA HA TPSIMOYTOJIbHBII UMITYJILC CBETA.

6. XapakTepucTUIECKHUE COOTHOIICHUS ()OTOIIPOBOIUMOCTH.

7. ®OTONPOBOIHUKHU C OJJHUM KJIACCOM IIEHTPOB PEKOMOWHAIINH.

8. Craructuka pexombunanmu [lloxnu - Puna u ee npumeneHus

9.BpeMs  IUPNEKTPUUECKOM  pelakcald W panyC  SKpaHUPOBAHUSA
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 € ABYMS KJIACCAMU LIEHTPOB PEKOMOWHALIMH.

19. DnexTpoHHOE JerupoBanue GOTONMPOBOTHUKOB.

20. [IpoponbHas v monepevHast poTonpOBOIUMOCTb.

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

22.DoTOnpOBOAMMOCT NIPU HDKCUTOHHOM TOTJOUIEHUHA W CHEKTPaJbHas
XapaKTepUCTHKa (POTOMPOBOIHUKA.

23. CnekTpalibHas XapakTepucTruka (OTOMPOBOIUMOCTH.

24. [lpununanuie u GoTonamsTh.

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

26. AnomanbHasi GOTOIPOBOIUMOCTD U €€ O0BSICHEHHUE.

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 (POTONMPHUEMHHKOB.

32. U3mepenue napameTpoB (POTONPUEMHHUKOB.

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

(MoayJ110)

[Ipu oreHMBaHWK YCTHOTO OMPOCa W y4acTHS B JIUCKYCCHM HA CEMUHApPE
(IpaKTUYECKOM 3aHSITUU) YUUTHIBAIOTCS:

- CTETICHb PACKPBITHS COJIEPIKAHMS MaTepuana;

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

- 3HaHWUE TEOPHUH M3YYCHHBIX BOIMPOCOB, C(OPMUPOBAHHOCTH 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 olneHUBaHUS pPe3ylbTaTOB OOy4YeHHMS B BHAEC YMEHUW W BIQJCHUU
UCIIOJIB3YIOTCS CIAEAYIOLIME MPOUEAYPHl U TEXHOJIOTUU:

- IpaKTUYECKUE KOHTpOJbHBIEe 3aanud (nanee — [1K3), Brimtoyaromux oaHy
WIM HECKOJBKO 3a7ad (BOMPOCOB) B BUIE KpaTKOW (HOPMYITUPOBKU JIE€UCTBUIA
(KoMIUIeKCa IEHCTBUIA), KOTOPBIE CIIEYET BBINOJHUTD, UM OMMCAHUE pe3yibTaTa,
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
MOHO OTHECTH: IIPOCTBIE CUTYAllMOHHBIE 3aJa4¥ C KOPOTKMM OTBETOM HIIU
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
HECTAHJAPTHOMW CHUTyalUsX. OTO 3aJaHusi B OTKpBITOM ¢dopme, Tpedyromiue
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 OLICHKU BIIAJCHUMN.

THUnBI IPaKTHYECKUX KOHTPOJIBHBIX 3a1aHHUMN:

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

- YCTaHOBJIEHHWE MOCIEAOBATEIBHOCTH (ONMUCATh AJTOPUTM BBIMOJHEHUS
NEUCTBUS),

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

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

- 33J]aHUs] HA NPUHATUE PELICHHsS B HECTAaHAAPTHOM CUTyallMH (CUTYyalMH
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 aTTECTAlUM: 3a4eT.

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

[Ipy oueHuMBaHMM OTBETA HaA BOMNPOC TEOPETHUYECKOIO XapakTepa
YUUTHIBACTCS:

® TEOPETUYECKOE COJEpKAHHE HE OCBOCHO, 3HAHWE MaTepuanga 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 HEJAO0YETOB, HO OOyYaloIIMiics cMor Obl MX UCIPABUTh

CaMOCTOSITEIIbHO;

17



® TEOPETUYECKOE CONEPKAHUE OCBOCHO IIOJHOCTBIO, OTBET IIOCTPOEH II0

COOCTBEHHOMY ILJIaHY.

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

OCHOBOM MJIA OIIPEACIICHUS] OLICHKH CIIY’KAT YPOBEHb YCBOCHHS CTYIECHTAMMU
MaTepuaa, MpeayCMOTPEHHOI0 JaHHOM pabodel MporpaMmmoil.

OneHrBaHue 00y4aroLIEerocst Ha MPOMEXYTOUHON aTTecTaluu
OCYUIECTBIISIETCSI B COOTBETCTBUU C KPUTEPUAMH M HOCUT OAJIIbHBIN XapakTep.
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Pabouast mporpamMmma mucturuinHbl «KOHTAaKTHBIE SBJICHHS B TOJYIMPOBOJHUKAX)» COCTABJICHA B
cootrBercTBUU ¢ TpeOoBanusiMu PI'OC BO mno nanparnenwto mnoarotoBku 03.04.02 dwuswmka,
YTBEP)KICHHOTO MpHKa3oM MuHHcTepcTBa oOpa3oBaHuss u Hayku Poccuiickoit ®deneparyu ot 7

aBrycra 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 orobpeHa Y4ueOHO-METOAMIESCKUM COBETOM (PU3MKO-MAaTEMaTHIEeCKOTro (haKyIbTeTa
[Tporokon Ne_7 ot «13 » _wmapra 2025 roma
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CgeneHnsi 0 nepeyTBep:KIeHHH MPOrpamMMbl

perucrpanuun H3MEHEeHHH
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Pemrenue

Kadeapsl
(Ne mporokoa, 1ata)

BHecenHplie M3MEHEHUS

IMonmuce 3aB.
kadenpoit
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