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P®OHJA OHNEHOYHBIX CPEJACTB

Pasnennl ¢onga oneHounbIx cpeacTn
1. TlepeueHb KomMneTeHIMH, KOTOPBIMH J0JKHBI OBJIAJeTh 0BYUaOLHecs B pe3yJsibTaTre OCBOEHHS
JUCLIUITHHBI.
2. Onucanue nokasaTesneil  KPUTEPUEB OLEHMBAHUS KOMIIETEHLIHIA.
3. OueHouHble CpeIcTBa /15 TEKYIIEro KOHTPOJIs U MPOMEKYTOUHOI aTTeCTaLMH.

QOHA OLEHOYHBIX CPEJICTB COCTAaBIEH B COOTBETCTBHH ¢ TpeboBanusMu OIOC mo
HanpasieHuaM 1noarotoBku 03.06.01. dusuka u actpoHomus, HampasieHHocTs 01.04.05.
OnTHka

[Iporpamma paspaborana:

e TR

["pymmoii moAroTOBKH HAYYHBIX KaJpOB
VYuenslii cexperaps [Tarpos M.U.

1. MNEPEYEHb KOMIETEHLUI, KOTOPBIMH JOJIKHbBI OBJIAJETH
OBYYAIOIIUECH B PE3YJIBTATE OCBOEHHS OOII BO
Pesysbratom usydenus gucuumiuapl ONTHKA SBIISETCS OCBOSHHE BBITYCKHUKOM CIIETYIOLIHX

komnereHuuit: YK-1 , OIIK-1, TIK-1, ITK-2, TTK-3.

2. TIOKA3ATEJIM U KPUTEPHHU OLTEHUBAHUS KOMITETEHIIUN
JL1s1 OLIEHKH pe3yIIbTaTOB OCBOEHHS IPOTPaMMBbI JUCHUILTHHEI ONTHKA BBIIETEHBI CIIEAYIOLIHE

KOMIIETEHI[HH:
DJiemMeH YpoBHH cOPMHPOBAHHOCTH KOMIETEHUH i
Ne T
Kon IMoka3zarenn OLIEHOY He
KOMIIeTeH Il HH HOI'O cdopmuposa IToporoswrii Bazosmlii IpoaBHHYTHIIH
cpeacTB - YPOBEHBb YPOBeHb Ypoeenn
a (0 6a1108) (3 6anma) (4 6anna) (5 dannoB)
YuupepcanbHble KOMIETEHIHH
1. | VK-1- 3nans: MeTO/bl 3cyemm | Hasbikn, Hagbiku, Hagbikwu, HaBbiku, ymeHus,
CrnocoGHOCTE K | KPHTHYECKOro YMEHHs, 3HAHUSA | YMEHHs, YMeHHU, 3HAHMUS
KPHTHYECKOMY | aHajiu3a M OLEHKH OTCYTCTBYIOT 3HAHMA 3HAHMA JOCTATOUHO
aHanu3y COBPEMEHHBIX WJIM HYJKJAK0TCA | COOTBETCTBYIO | COOTBETCTBYIO | BBICOKO Pa3BHTBI.
OLIeHKe Hay4HbBIX B T T CamocrosiTenbHOE
COBPEMEHHBIX JIOCTHIKEHHIH, a CYLIECTBEHHOM | MUHMMAaJLHBI | OCHOBHBIM 1 KauecTBEHHOe
HaY4HBIX TaKKE METObI pa3BUTHH M TpeGoBaHUsM, | pelleHHe
JOCTHIKEHHIT, reHepUpOoBaHus TpeboBaHHAM, | HO TpeDyeTcss | MOCTaBJIEHHBIX
reHepHpOBaHHIO | HOBBIX Mzeii MpH HO HX KOHTPOJIb 32 3aj1a4 B
HOBBIX MCH peLueHHn MposiBIICHHE HX pasIHYHbIX
MpH pelleHHH HCCIIe10BaTeNbCKHX He pazBUTHEM. YCIIOBHSAX.
HCCIeIOBATENLC | M MPAKTHYECKHX cucrematnuec | HeoBxonumer | Teopueckuii
KHX H 3a1ay Koe yKa3aHHs Ha MOXO0J1 K
NpakTHYECKUX Vayems: u TpedyioT OLIMOKH, MoCTaBJIeHHOII
3ajau, B TOM aHAJIM3HPOBAThH naneHeifero | crocoGen 3anaue
uucie B IbTepPHATHBHbIE pa3BUTHA CaMOCTOATETb
MEKIUCLHUIUIHE | BAPHAHTHI PeLLEHM HO
apHbIX 00J1aCTAX | HCCIIEN0BATENBCKUX HX YCTPaHHTh




H HpBKTH‘]ECKHX
3a1ay

Brnadems. HaBbIKaAMH
aHanu3a
METO/I0JIOFHYECKHX
npodnem,
BO3HHUKAIOLLHUX [1pH
peLeHHH
HCCNIeI0BATENbCKHX
W NPAaKTHYECKHX
3a/1a4, B TOM 4HCJie B
MEKIHCLIMITHHAPHBI
X o0nacTax

ObmenpodeccnonaIbHbIe KOMIIETEHLHH

OIIK-1 -
crnocoOHOCTh
CaMOCTOATENIbH
0 OCYLUECTBIATh
Hay4yHO-
HcCe10BaTelNbe
KYIO
JIeATEIbHOCTh B
COOTBETCTBYIOLI
eit
npodeccuoHans
HOi1 obnacTu ¢
HCIOJIb30BaHKE
M COBPEMEHHbIX
METOI0B
HCCIIeI0BaAHHA U
HH(POPMALIHOHH
0-
KOMMYHHKaLHO
HHBIX
TEXHOJOTHM

3nams: METOIMKH
aHanusa
COBPEMEHHBIX
npobusiem B 00JacTH
$u3nkK 1
acTPOHOMHH,
crnoco0bl H METOIbI
peLieHus
TEOPETHYECKNX M
JKCIIEPUMEHTAJIBHBIX
3ajauy

Yaems: kpuTHieCcKH
aHaIM3HPOBAThH
npobsieMbl B o0nacTu
(buzuku u
4CTPOHOMHH, CTABHTH
3ajayuu 1
pa3pabarbiBaTh
nporpammy
HCC/Ie10BaHuU,
BbIOHMpPATH
aJIeKBaTHbIE CIOCOObBI
H METOJIbl pelleHHs
TEOPETHYECKUX H
3KCNEePUMEHTANBHBIX
3a/ay,
HHTEPNpPeTHPOBATS,
NpeACTaBIATL H
NPUMEHATh
MOJTy4eHHbIE
pe3ynbTaThl, HCXOIs
U3 TEHIACHUHMH
passutus obaacT
npodeccHoHaNbHOM
JACATCJILHOCTH
Braoemo:
CHCTEMaTHYECKUMH
3HAHUAMH 110
HanpaB/IeHHIO
JeATENLHOCTH;
yriy0neHHbIMU
3HAHMAMM 10
BBLIOPaHHOI
HanpapJIeHHOCTH
NMOArOTOBKH,
0a30BLIMHM HaBBIKAMH
NpPOBEJICHHUA HAYYHO-
HCCIe]0BaTeIbCKHX
pabot no

Jazem

Hagbiku,
YME@HMUA, 3HaHHSA
OTCYTCTBYIOT
WITH HYK a0 TCA
B
CYILIECTBEHHOM
Pa3sBHUTHH

Hagbikn,
YMEHHS,
3HAHUA
COOTBETCTBYIO
T
MHHHMAaJlbHBbI
M
TpeOOBaHHUAM,
HO MX
NposiBeHHE
HC
CHCTEMaTH4ec
Koe

n TpebytoT
JdanbHeHero
pa3BHTHs

HaBbiku,
YMEHHS,
3HAHMSA
COOTBETCTBYIO
T

OCHOBHBIM
TpeGoBaHHAM,
HO TpelyeTcsa
KOHTPOJIb 3a
HX
pa3BHTHEM.
Heobxoaumsl
yKazaHus Ha
OLIHOKH,
crnocobeH
CcaMoCTOATENb
HO

HUX )/CTpaHHTl:

Haebiku, ymeHus,
3HaAHHA
NOCTATO4HO
BbICOKO Pa3BHTHI.
CamocTosTebHOe
H KaueCcTBEeHHOe
peuieHue
MOCTaBJIEHHBIX
3aj1au B
pasIMYHbIX
YCJIOBHSAX.
Tropueckuii
nmoxoa K
MoCTaBJIEHHOM
3ajgaue




| npeanoskennoii reme. |

IIpodeccHonabHBIE KOMIIETEHIHH

[K-1- 3uams: 3aver Hagbikn, Hagbikn, Hagsbikn, HaBbiku, ymMeHus,
CnocoGHocTh COBpPEMEHHBIE YMEHMsI, 3HAHHA | YMEHMS, YMEHHS, 3HAHUA
(opmynaupoBaTh | npeacTasieHus o OTCYTCTBYIOT 3HaHUs 3HAHUSA JI0CTaTO4YHO
3aga4yH npHpole ceeta U WIH HYXK1aK0TCA | COOTBETCTBYIO | COOTBETCTBYIO | BBLICOKO Pa3BHTBI.
IKCNEpUMEHTA | ABJICHWI NpH ero B T T CamocTosTenbHOE
bHBIX B3aHMOJEICTBHIH € CYLIECTBEHHOM MHHHMAaJIbHbI OCHOBHBIM M KayecTBeHHoe
HCCIeI0BaHUIA, BELLECTBOM, METOIbI Pa3BUTHH M TpeboBaHMAM, | pelleHue
MIaHHPOBATb | ONTHUYECKOH TpeGoBanusaM, | HO TpeByeTcs | MOCTABIEHHBIX
peaiM30BLIBATL | CMEKTPOCKOMHH, HO HX KOHTPOJTb 3a 3azav B
MOCTAHOBKY crnocoObl U METOIbI NposBieHHe HX pazJIMuHbIX
IKCNEPUMEHTOB, | pelueHus HE pazBUTHEM. YCJIOBUSIX.
HanpaeJeHHbIX TEOPETHYECKHX H cucrematuyec | HeobGxommmbl | Teopueckuii
Ha pelieHne IKCNEPHUMEHTANIbHBIX Koe YKa3aHuA Ha Moxoa K
MOCTABJIEHHbIX 3az1ay4 B obnactu 1 TpedyioT oHOKH, NocTaBJIeHHOI
3ajay. ONTHKH JanbHeiilero | cnocodeH 3ajaue

Yamemeo: kpurnuecku pa3BUTHA camocToATelb

aHAJIM3MPOBaTh HO

aKTyaslbHble HX YCTPaHUTh

npobJieMbl ONTHKH,

CTaBHTh 3aJ1aUH,

paspabaTsiBaTh

NporpaMMy Hay4Horo

HCCe10BaHUs

Bradems: HaBbIKAMH

padoTsl ¢

COBPEMEHHBIM

Hay4HbIM

obopynoBaHiem

(anekTpoHHbIe 1

ONMTHYECKHE

MHKPOCKOIBI,

na3ep.l,

CIEKTPOMETPbI)
[1K-2 Sname: 3ayer Hagbiku, Hagbikn, Hagbiku, HaBblku, ymeHus,

COBpPEMEHHbIE YMEHHsA, 3HAHUA | YMEHHs, yMeHus, 3HAHUA
CnocoGHocTsb NpeAcTaBlIeHNs O OTCYTCTBYIOT 3HAHUA 3HAHUA JOCTaTOYHO
[POBOANTH npupone HIH HYXNAI0TCs | COOTBETCTBYHO | COOTBETCTBYH) | BBICOKO Pa3sBHThI.
CaMOCTOATEIbH CBETa W ABJIEHHIT NpH B T T CaMocTosATeIbHOE
bI€ ero CYUIECTBEHHOM MHHHMAaJIbHBl | OCHOBHbLIM 1 KauecTBEeHHOE
HCCenoBaHus, B3aMMO/ICIICTBHUH C pa3sBUTHH M TpedoBaHMUAM, pelueHue
BJIaJCTh BEIIIECTBOM, METO/IbI TpeboraHmAM, | HO TpeOyercs MOCTaBJIEHHBIX
COBPEMEHHBIMH ONTUYECKOM HO UX KOHTpPOJIb 3a 3aaa4d B
MeToJaMu CMEKTPOCKOMHH, MposIBJIEHHE HX pa3nyHbIX
ONTHYECKOI cnocoObl U He pasBHTHEM. YCJIOBHAX.
CHCKTPOCKOMHH. | MeTOMBl pelleHHs cucrematnuec | Heobxonumsl TBopueckuii

TEOPeTHYECKHX U Koe YKa3aHus Ha NnoxoJ K

JKCMEePHUMEHTaIbHBIX u Tpedytor OLIMOKH, MOCTaBJIEHHOIH

3aaay JanesHeiwero | criocobeH 3ajave

B 0071aCTH ONTHKHN Pa3BHTHA CaMoCTOATE b

Yamems: kpurnuecku HO

aHaJlM3MpOBATh
aKTyalbHble
npo0dJieMbl ONTUKH,
CTaBUTb

3a1auu,
paszpabarbiBaTh
nporpamMMmy Hay4HOro
HCCNeI0BaHHs
Braodemu: HaBblKaMi
NOArOTOBKH,
pealu3auun 1

HX YCTPaHHTh




nmepnpe'ramm
pe3yibTaToB
HUCCJIEI0BATEILCKOI
JI€ATEJIbHOCTH 110
pPEeUIeHHIO

Hay4yHbIX 3a7a4 B
obnactu

OINTHKH,

apryMeHTHPOBAHHOTO

BbIOOpa METO/I0B H

CpeicTB

pelueHus

MOCTaBJICHHbBIX

3anay
[MK-3 3name: 3a4eT Hasbikn, Hagbikn, HaBbiku, HaBbiku, ymenus,

CYLLECTBYIOLIHE YMEHHsI, 3HAHHA | YMEHMUs, YMEHHS, 3HAHMSA
CnocoGHocTsb METObI H OTCYTCTBYIOT 3HaHHA 3HAHHA JIOCTATOYHO
NpHHUMATh METOAUYECKHE WJIH HYKNAK0TCA | COOTBETCTBYIO | COOTBETCTBYIO | BBICOKO Pa3BHTHI.
ydacrtue B NOAXO0AbI B HAYYHBIX B T T CamocrosTenbHoe
paspabotke HCCeN0BaAHHAX B CYLIECTBEHHOM | MHHMMAaJIbHBI | OCHOBHBIM W KauecTBEHHOE
HOBBIX METOZIOB | 0OnacTH ONTHKH H pa3BUTHH M TpeboBaHUAM, | peleHue
" BO3MO3KHbIE CIIOCOOBI TpeboBaHHAM, | HO TpeGyeTcs | MOCTaBIEHHbIX
METOAMYECKHX HX pa3BUTHA HO HX KOHTPOJIb 3a 3aj1a4 B
NOAX0N0B B Yyems: kpuTHueckn nposABJIeHHE Hx pasiiHYHbIX
Hay4uHBIX aHaJIM3HpOBATh He Pa3BUTHEM. YCIIOBHSIX.
HCCJICIOBAHUAX | coBpeMeHHbIe cucremMaruuec | Heobxoaumel Teopueckwnii
B o0nacTu METO/IbI Koe yKasaHust Ha NoXoa K
ONTHKH 1 METOJIMYECKHE u TpebytoT OLIHOKH, NOCTaBIEHHOI

MOAX0/1bl B HAYYHBIX naipHeiimero | cnocobeH 3ajaye

HCCIIeI0BAHUSX B pasBUTHS caMocCToATElb

0071aCTH ONTHKH, HO

BBIOMpPATH Croco0bl
peLIeHus
NMOCTAaBJIEHHOMH
3a1a4u U
paspabartbiBaTh
NporpamMMmy pa3BHTHS
CYLIECTBYIOLIHX
METOI0B
Heeie10BaHusA
Brnademb: HaBbIKaMH
MOJepHU3ALHH
IKCIIEPHMEHTAILHOII
annaparypsl /
pa3paboTku u
MoauduKalumn
pacueTHo-
TEOPETHYECKHX M
YHCIEHHBIX METO/I0B
Hay4HBbIX
HCC/Ie10BaHHil B
00JaCTH ONTHKH

HX YCTPaHHTh

3. OHEHOYHBIE CPEACTBA JJI5I TEKYIIEI'O KOHTPOJIA U
INPOME’KYTOYHOU ATTECTALIUA

KOHTpOJ'Ib KaueCTBa OCBOCHHA JHCIHIIJIHHBI

BKJIIOYaeT B cebOs

YCIIE€BAEMOCTH H NMPOMEKYTOUHYIO aTTECTALlHIO B BHJI€ SK3aMeEHa.

3.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH I10 THCIHILIHHE
Texywmit KOHTPOIL NPOXOAMT B BU/E KOHCYJIbTALMI C MPEnoaaBaTe/ieM, NPOMeKyTOUHAs
aTTecTalHs - 3a4eTa.

TEeKYLIHH

KOHTPOJIb




Flepequb KOHTPOJIBHBIX BOMPOCOB /J1d 3a4eTa

1. Oranbl pazpaboTku cHcTeM aBTOMATH3ALMHK (U3HYECKOTO SKCTIEPUMEHTA.
2. OnHonapaMeTpUyeckHe U MHOronapamMeTpHueckue cuctemsr AMD
3. Dranel pazpabotkn PDA u nporpammuoro obecneuenus ans cuctem AdD
4. VcrpoiicTa cbéma, ycueHus U pOPMHPOBAHUS CUIHAJIOB C JIETEKTOPOB.
5. MeTobl aHANIOroBOro npeotpa3oBaHMs CUIHAIIOB.
6. YcTpoiicTBa BpeMeHHOIT celleKLH M YCTPOTicTBa cueTa coBbITHIA.
7. KoarpoBanue BpeMeHHOI 1 aMILIMTYIHO# HHbOpMALHMK.
8. PAD a5 nonyuenus npocTpaHcTBEHHO#H HHGOPMALMH € NO3HIHOHHO-4YBCTBHTENbHBIX
JIETEKTOPOB.
9. ABTOMaTHYeCKas cTaGMIM3ALMS TAPAMETPOB CIEKTPOMETPHYECKHX YCTAHOBOK.
10. Koaupopanue uHpopMaLnmu B MHOTOIETEKTOPHBIX CHCTEMAX
I'l. Yerpoiictea mpoMeskyTouHOro XpaHeHus HHPOPMALMH B aHANOTOBOH M LIH(POBOI] dopme.
12. PaspaGoTka undpoBeIX yCcTPOHCTB Ha MUKpocXeMax ruGKoit Toruku. OCHOBDI NPOEKTHPOBAHMS
LM(POBBIX YCTPOHCTB B pamkax nakera Quartus II.
13. MarucrpanbHO-MO1YIbHbBIE CHCTEMEL,
14. Opranusauus nocne1oBaTe/IbHOrO M NapaiielbHOro HHTepdelica nepeaadn AaHHBIX Ha
KOMIIBIOTED.
I5. TIpuMeHeHe MHKPONPOLIECCOPOB HA YPOBHAX YNpaBJeHHs napaMeTpamu, c6opa 1 06paboTkH
uHpopmauuu. [IporpaMMHpoBaHie MHKPOMPOLIECCOPOB.
16. Cpezna aBTOMAaTH4ECKOrO MPOEKTUPOBAHHS PAIHONEKTPOHHBIX YCTpoiicTe. Co3naHue
DJIEKTPOHHBIX cXeM. Pa3paboTka TONoJI0rHH NMevaTHLIX MaT.
17. [1pumepsl aBTOMaTH3aLMH (HU3HYECKHX SKCTIEPUMEHTOB.
18. CtpykTrypa nporpammuoro obecrieueHus cucteMbl ADD.

3.2. Kpurepun BbICTaB/IeHHSI OLEHOK 3a4eTa
[lo pesynbTaTam OTBETa Ha KOHTPOJIbHBIE BOMNPOCH ACMMPAHTAM BBICTABJISIIOTCS OLIEHKH.

Pe3yHbTaTbl 3a4e€Ta OINpeaAc/IAOTCA OUCHKaAMH «3a4€T» U «HE3aUeT».

- U151 OLICHKHM «3a4€T» He0OX0AMMO HabpaTh 0T 4 10 5 GaIoB - 3HAHKA MPOJABHHYTOrO WM 6A30BOrO
YPOBHS, T.¢. HAJIH4HE MyGOKHX W HCUEPMBIBAIOIIMX 3HAHMI B 0ObEME NPOIAEHHOrO NMPOrpaMMHOTO
MaTtepuasia, rpaMOTHOE M JIOTMYECKM CTPOHHOE M3JI0KeHHWe Marepuaja Mpv OTBETe, 3HAHUE
JOMOJHUTEILHBIX MCTOYHMKOB HMH(OpMAaLMM; Haluuue TBEPABIX M J0CTATOYHO MOJHBIX 3HAHMI
MPOrpaMMHOro MaTepuasa, He3HauYMTeIbHbIe OMOKH NPH OCBELLECHHH 3aIaHHBIX BOMPOCOB, YETKOE
M3JI0’KEHHE MaTepH1aa;

- [l OLEHKH «He3aueT» HabpaHbl oT 0 10 3 GanioB - OTCYTCTBHE 3HAHMIT MIIM 3HAHMS MOPOrOBOrO
YPOBHs, T.e. HET TBEPIbIX 3HAHHMH NPOHIEHHOrO MaTepHuana, M3J0KEHHE OTBETOB C OLIMOKAMH,
MCTIPABIIIEMBbIMH  T10CJIE  IOTOJIHATE/IbHBIX  BOMPOCOB, HEOOXOAMMOCTb HABOJSIUMX BOMPOCOB;
HauyKe rpyObix oKMOOK B OTBETE, HEMOHMMAHHE CYLIHOCTH H3/IaraeMoro BONpOca, HeYBEPEHHOCTh
1 HETOYHOCTb OTBETOB Ha JIOTOJIHUTENIbHBIE H HABO/SLIHE BOMPOCHI.



