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®OHJI OLIEHOYHBIX CPEJCTB

Paznenni poHaa OLEHOUHBIX CPEACTB
1. TlepeueHb KOMMNETEHIHI, KOTOPBIMH JOJIKHbI OBJIAJIETh 00YHatOLIMECH B PE3YIbTATE OCBOCHHS

JIACLIMILIUHBI.
2. Onucanue 1okaszateseil 1 KpMTEPUEB OLIEHUBAHHUS KOMNETEHLMH.
3. OLEHOUHbIE CPEJICTBA IS TEKYLLErO KOHTPOJIA M NPOMEKYTOUHOH aTTeCTalHH.

®OH/I OLEHOUHBIX CPEJCTB COCTaBleH B coorBercTBud ¢ Tpeboannsamu PI'OC mo
HanpasieHusam moarotokd 03.06.01. @uskka ¥ acTPOHOMHA, HANpaBICHHOCTDH 01.04.04.

duzuyeckas NIEKTPOHHKA

[Iporpamma paspaboTaHa:

['pynnoi noAroTOBKH Hay4YHBIX KaJpoB 5is
[Tpod., a.d.-m.H. AL Hleprun W

ATl

/

1. MIEPEYEHb KOMIIETEHIIU, KOTOPBIMH JOJIKHbBI OBJA/JIETH
OBYYAIOIIHUECH B PE3YJIBTATE OCBOEHHs OOII BO
Pe3ynbTaToM H3yuYeHHs JUCLUIITHHBI ABTOMATH3alMs (PU3HUECKOTO HKCIIEPUMEHTA SIBJISETCS

OCBOEHHE BBIMYCKHUKOM ciieaytoumx komnerenumii: YK-1, OIIK-1, I1K-1, 11K-2, T1K-3, TTK-4.

2. MOKA3ATEJIM U KPUTEPHUHA OIIEHUBAHUS KOMIETEHLIAI
JI71sl OLIEHKH pe3yJIbTaTOB OCBOCHMS IPOrpaMMBbl JMCIUILIMHBEI ABTOMATH3ALHs (PU3HYECKOTO

SKCIICPHUMEHTA COCTOAHHA BBIJICJIEHBI CIIEAYIOIHNE KOMIICTCHIHH!

JaemeH YpoBHH chOPMHPOBAHHOCTH KOMIETEHUHH
No T
Kon IMoka3zaren OHEeHOoY He
KOMIeTeHIHH HOIO chopMmpoBa IToporoBsrii bazoebrii IIpoaBHHYTHIH
cpeicTB i YPOBEHb YPOBEHb YpogeHsn
a (0 6a1.108) (3 dana) (4 6amna) (5 6annos)
YuuBepcalbHble KOMIETEHIIHH
1. | VK-1- 3name: METOIbI 3auer HaBbikH, HaBbiku, Hasbiku, Hagbiku, ymeHus,
CrocoOHOCTb K | KPUTHUYECKOTO YMEHHS, 3HAHUSA | YMEHH, YMEHMS, 3HAHMA
KPUTHUYECKOMY aHa/1Ku3da U OUEHKH OTCYTCTBYIOT 3HAHHUA 3HAHHA JOCTATOYHO
aHau3y u COBPEMEHHbIX WM HYKIAIOTCS | COOTBETCTBYIO | COOTBETCTBYIO | BBICOKO Pa3BHTBI.
OLIEHKe HAY4HbIX B T T CamocTosTenbHOe
COBPEMCHHbIX ,IlOCTH}KCHHﬁ, a CYLECTBECHHOM MHHHMaJIbHbI OCHOBHBLIM U Ka4eCTBEHHOE
Hay4HbIX TaKKe METO/Ibl pa3BHTHH M TpeGOBaHMAM, | pelicHHe
JIOCTHIKEHHUH, reHEpPUPOBAHUs TpeboBaHHAM, | HO TpeGyeTcs | MOCTaBJIEHHBIX
reHepUPOBAHMIO | HOBBIX MJEH NpH HO MX KOHTPOJIb 32 3alau B
HOBBIX M€ peleHuu nposiBIEHHE HX pa3IHYHbIX
NpH pELIEHUH UCCIE0BATC/IBCKHUX HE PasBUTHUEM. YCII0BHMsIX.
vccnenoBarebe | W MpaKkTUYECKUX cucrematuuec | Heobxoaumbl | TBopueckuii
KHX 3a1ay Koe yKa3aHus Ha noxoz K
MPaKTHYECKHUX Vyemes: H TpebyloT ouoKH, [10CTABJIEHHOM
3a/a4, B TOM aHaU3upOBaTh - JalbHenero cnocolen 3ajaye
YyHCJIC B AJIbTEPHATHBHLIE Ppa3sBUTHA CaMOCTOATE]b
MEKIUCUHUIUTHH BapHaHTbl peLUCHHﬂ HO
ApHBIX 00JIACTAX | MCCIIE0BATENBCKHUX WX YCTpPaHHUTh




M NpaKTHYEeCKHX
3anad

Bradens: HaBbIKAMH
aHaiu3a
METOHOJIOTHYECKHX
npodJjem,
BO3HHMKAIOLLUX TIPH
pelueHuH
HCCIIENOBATENILCKUX
M NPaKTHYECKHX
3a/1a4, B TOM YHUCJe B
ME3K IUCLIMIIMHAPHBI
X 00J1aCTAX

O6menpodeccHoHAIbHbIE KOMIIETEHIHH

OI1K-1 — 3HamMe: METOMKH 3auer HaBbikH, Hagbikn, Hagbiku, HaBbIKH, yMEHHS,
CrocoOHOCTh aHanu3a YMEHHH, 3HAaHHA | YMCHHS, YMEHHA, 3HAHMA
CaMOCTOATENIbH | COBPEMEHHbIX OTCYTCTBYIOT 3HaHUA 3HaHUA J1I0CTATOYHO
0 OCYLIECTBIATL | mpodaeM B odnacTu WIH HY)KJAKOTCA | COOTBETCTBYK | COOTBETCTBYIO | BHLICOKO PA3BMTBL.
HAY4HO- dusukn 1 B T T CamocTosaTenbHOe
HCCNIeIOBATE/IbC | aCTPOHOMHHU, CYIIECTBEHHOM MHWHHMaJIbHBI OCHOBHBIM U Kau€CTBCHHOC
Ky Crocodbl H METObI Pa3BUTHH M 'f‘peGOBaHl/l)T!M1 peleHne
NeATENbHOCTb B | pelleHHs TpeboBaHUAM, | HO TpebyeTca | MOCTABJIEHHbIX
COOTBETCTBYIOLL | TEOPETHYECKUX W HO HX KOHTPOJIb 32 3a/au B
el IKCNEPUMEHTANILHBIX NpOsiBJIEHNE MX pasIH4HbIX
npodeccHoHanb | 3amay HE Pa3BUTHEM, YCIAOBUSAX.
HOI1 oOnacTu ¢ Ymeme: KpUTHYECKH cuctemaruuec | Heobxoaumbl | TBopueckuit
UCIMOJIL30BAHHE aHATU3HPOBATD KO¢ YKazaHus Ha noxona K
M COBPEMEHHBIX | ripo6nembl B 06/1acTH u TpedyloT OLLIMOKH, MOCTaBJIEHHOTH
METO/10B (GH3HKH 1 nanpHeifluero | crnocodeH 3aj1aye
MCCJIEI0BAHUA U | acTPOHOMHH, CTAaBHTH pasBUTHUA CaMOCTOATENb
WH()OPMALMOHH | 3a1a4u W HO
0- paspalbaTbiBaTh HX YCTPaHHTE
KOMMYHHKaLHO nporpammy
HHBIX HCCIE10BaHUA,
TEXHONOrHH Bblﬁlflpa'l"b

aaeKBaTHbIE CMOCOObI

M METO/Ibl PelleHHs

TEOPETHYECKUX U

IKCTIEPUMEHTANIbHBIX

3a/1a4,

MHTEPNpEeTHPOBATS,

NpeACTaBAATh U

MNpPUMEHATH

NOMy4eHHbIe

Pe3ynbTaThl, HCXOIA

W3 TEHAEHUMI

pasBuTHs 00JacTH

npodeccuoHaNbHOH

JeATENbHOCTH

IIpodeccHona/IbHBIe KOMIETEHIHH

MK-1- 3name: BakyymHyro, | 3auer Hasbiku, Hasbiky, Hagbiky, HaBbiku, ymeHus,
CnocofHocTb TBEPAOTENBHYIO H YMEHHS, 3HAHUS | YMEHMs, YMEHMUS, 3HAHUA
(opMynMpoOBaTh | IJIA3MEHHYIO OTCYTCTBYIOT 3HaHMA 3HAHUSA JIOCTATO4HO
3a/1a4u INEKTPOHHUKY WM HYKJAtOTCA | COOTBETCTBYIO | COOTBETCTBYIO | BBICOKO PAa3sBMThI.
IKCIepUMEHTA B T T CamocTosTeNbHOE
bHBIX Vueme: CYIIECTBEHHOM | MHHUMaJbHbl | OCHOBHBIM U KauecTBEHHOE
uccne10BaHMid, MHTEPIPETUPOBATEL Pa3BUTHH M TpeOOBaHUAM, | peLUeHHE
[JIaHUpOBaThL U | PE3YNbTaThL TpeboBaHUAM, | HO TpeOyeTcs | MOCTaBIEHHBIX
peanusoBbiBaTh | IKCIEPUMEHTOB MO HO HX KOHTPOJIb 3a 3a1ay B
MOCTAHOBKY PacnpoCTPaHCHHIO MPOsIBJICHHE nx paziuyHbIX
IKCTIEPUMEHTOB, | CBODOIHBIX HEe pa3BUTHEM. YCIIOBHAX.
HATPABJICHHbIX HOCHTeJIe 3apsijia B cucrematiuec | Heobxoaumbl | Teopueckwii




Ha pelueHHe pa3AMYHBIX cpelax u Koe yKazaHus Ha noxof1 K
MOCTABJIEHHbIX | B BaKyyMe u TpedyroT olMnOKH, NOCTaBIEHHOMH
3amau. JajbHeiwero | cnocoGen 3ajaqe

Brnademe: HaBblkaMH pasBUTHs CaMoCTOATENb

paboTsl ¢ HO

COBPEMEHHBIM UX YCTPaHHThb

Hay4HbIM

obopynoBaHHEM

(2NeKTpOHHBIE

MHKPOCKOIIbIL,

CIIEKTPOMETPBI,

aHalu3aTopsl)
MK-2- 3name: KOHKpeTHblE | 3ayer Hagbiku, HaBbikH, HaBbiku, HaBbiku, ymeHus,
CnocoGHocTs MCTOUHMKH YMEHHUS, 3HAHUA | YMEHH, YMEHHS, 3HAHMSA
aHaJIM3MpOBaTh | MH(pOPMALMK O OTCYTCTBYIOT 3HAHUA 3HAHUA JIOCTaTOUHO
H METOdax peajin3alun HWJIH HYK1aroTCs COOTBETCTBYHO COOTBETCTBYHO BBICOKO pa3BHUTHI.
CUCTEMATU3UPO | CHUCTEM B T T CamocTosTenbHOe
BaTh Hay4HO- aBTOMAaTHYECKOIo CYLIECTBEHHOM | MMHMUMAJIbHBI | OCHOBHBIM 1 KaueCTBEHHOE
TEXHHUECKYHO cOopa, 1 00paboTKH Pa3sBUTUH M TpeOOBaHUAM, | pellieHHe
UHPOPMALMIO O | JAaHHBIX (PU3HUECKOIO TpeOOBaHHAM, | HO TpeOyeTcs | MOCTAaBAEHHBIX
HOBBbIX IKCIECPHMEHTA. HO UX KOHTPOJIb 3a 3aj1a4 B
paszpadoTkax NpOsIBIICHHE HX pasIMUHbIX
CHCTEM Ymems: HE pa3BUTHEM. YCJIOBHAX.
aBTOMaTu3auuu | aHaJIH3UpOBaThk U cuctemaruyec | Heobxoaumbl | Tropueckuii
(usnyeckoro IenaTh BbIBOMbI 00 Koe yKa3aHus Ha MOXOJ K
IKCMEPUMEHTA. ONTUMAJILHOH CXeMe U TpebyIoT O1IKOKH, MOCTABJIEHHOI

peanusaumnu cbopa JlaJIbHEHIEro | crnocodeH 3ajaue

JaHHBIX H pasBUTHSA caMoCTOATENb

ynpasieHust HO

)/CTPDI:‘{CTBBMH B MX YCTPaHHWTh

(puznueckom

IKCICPUMEHTE

Bradems: HaBbIKAMH

cocTaBjieHUs 0030poB

JEHCTBYIOLIHMX

cucTem

aBTOMATH3aLMH 110

pe3yJabTaTaM aHajiH3a

Hay4HBIX

nyonukauui
[K-3 3name: 3auer Hagbiku, HaBbikn, Hasbiku, HaBbikH, ymMeHHs,

Npou3BONTENEH YMEHHs, 3HAHUA | YMEHHs, YMeHHUs, 3HAHUS
CnocodHoCTh COBpPEMEHHOIH OTCYTCTBYHOT 3HAHHA 3HAHUA JIOCTATOUHO
OpraHW30BLIBAT | MOAY/NLHOH WJIM HYKJ1al0TCSl | COOTBETCTBYIO | COOTBETCTBYIO | BBICOKO PAa3BHThI.
b pa3padoTKy INEKTPOHUKHU H B T T CamocTosATe bHOe
CHCTEM HAbOP OCHOBHBIX CYLUECTBEHHOM | MHHMMAJbHbl | OCHOBHbIM U KaueCTBEHHOE
aBTOMATH3alUHHU | MomyneH 11 CUCTEM pasBHUTHH M TpeOOBaHUAM, | pelieHHe
(puznyeckoro aBTOMaTH3aLUUH TpeOOBaHUAM, | HO TpedyeTcs | MOCTABJIEHHLIX
IKCNEpUMEHTA. (puzuueckoro HO HX KOHTPOJIb 33 3a/1ay B

IKCNEPUMEHTA NposiBACHHE HX pasIHuHbIX

Ymems: He Pa3BUTHEM. YCIIOBHAX.

peanu3oBbIBATL H cucrematnuec | Heobxounmumbl | TBopueckuii

HacTpauBaTh CXEMY Koe yKa3aHHA Ha M0X0/ K

aBToMaTH3aLluu 1 TpedyloT OLIMOKH, NOCTABJIEHHOH

peanbHO JajlbHEHIIEro | crnocodeH 3ajaqe

CYLIECTBYIOLIErO pa3BUTHA caMocCTOATElb

IKCMNEPHUMEHTA Ha HO

OCHOBE CTaHIapTHBIX
Moaynei
Braoems:

MX YCTPaHUTh




peaii30BbIBAThL U
HacTpauBaTk CXEMY

aBTOMATH3ALMH
peajibHO
CYLUECTBYHOLIETO
IKCMEPUMEHTA
[TK-4 - 3nams: 3auer HaBbIKH, HaBbliku, HasBblkH, HaBblkH, yMeHHS,
CnocoOHOCThL K | CYLLECTBYIOLIHE YMEHMUS, 3HAHHUA | YMEHHH, YMEHUs, 3HAHUA
KOMIBIOTEPHOM | KOJbl, KOTOpbIE OTCYTCTBYIOT 3HAHUSA 3HAHMSA JOCTAaTOYHO
y MCMONb3YIOTCSA A5 WK HYX/IAKOTCs | COOTBETCTBYIO | COOTBETCTBYH) | BbICOKO PasBMTHI.
MOJIe/IMPOBAHH MOJEJIMPOBAHUs B B T T CaMocCToATENIbHOE
10. (puznueckoit CYILECTBEHHOM MMHHUMaJIbHbI OCHOBHbIM H Ka4eCTBEHHOE
NEKTPOHUKE Pa3BUTHH M TpeGOBaHUAM, | pelleHHE
Vaeme: TpeboBaHuAM, | HO TpeOyeTcs | MOCTABIEHHBIX
CAMOCTOSTE/IbHO HO WX KOHTPOJIb 32 3a7a4 B
MUCaTh NPOrpaMMsl NposiBIeHHE HX pasnHuHBIX
JUIsl MOJIETUPOBaH U He pa3BUTHEM. YCIOBHSX.
JIBHKEHHS YacTHLL B cucrematuyec | Heodxoaumbl | Teopueckuil
BElIECTBE Koe yKazaHus Ha MoxoJ K
Bradems: HaBblKAMH u TpedyroT OLIHOKH, IOCTaBJICHHOT
paboThl C nanbHeiwero | cnocoben 3ajaue
CYIIECTBYOLLHMH pa3BUTHS CaMOCTOSATENb
nporpammMamMmu HO
MOJEIMpPOBAH U UX YCTPaHHTh
JIBHKEHHS
CBOOOIHBIX

HOCHTENEH 3apsia B
BELIECTBE H B
BaKyyme

3. OHEHOYHBIE CPEACTBA VIS TEKYHIEI'O KOHTPOJIA U
MPOMEKXYTOUYHOU ATTECTALIUHA

Kontpoib

KaucCTBa OCBOCHHA JOHCIHIIIHMHBI

yCIIeBa€MOCTH U IIPOMEKYTOUHYIO aTTECTALMIO B BHJIE 3aUeTa.

3.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH 10 JHCHHILIHHE
Texymuii KOHTPOJIb IPOXOJUT B BUE KOHCYJIbTALMIl ¢ IIpenoiaBaTesieM, IPOMEKYTOUHAs
aTTecTalus - 3a4era.
Ilepedyens KOHTPOJIBLHBIX BOIIPOCOB JIs 3a4eTa:

O 1O\ BN~

JETEKTOPOB.
9. ABToMaTHUecKas cTabMIN3alKs apaMeTPOB CIIEKTPOMETPUYECKUX YCTAHOBOK.
10. KopupoBanue uH(popMaIii B MHOTO/IETEKTOPHBIX CHCTEMAX.
11. YerpoiicTBa IpoMeKyTOHHOr0 XpaHeHHs HHGpOpMaIlHi B aHAJIOTOBOM U LU POBOii opme.
12. Pazpaborka nuQppoBbIX YCTPOHUCTB HA MUKpOCXeMax rHOKOi JIOruku. OCHOBEI

MIPOEKTUPOBAHHS IUPPOBBIX YCTPOHCTB B paMKkax makera Quartus I1

13. MarucTtpajbHO-MOYJIbHBIE CUCTEMBI.
14. Opranu3zanus 1ociie10BaTesIbHOr0 U apauleIbHOro HHTepdeiica nepeiadu JaHHBIX Ha
KOMIIBLIOTEP.

BKJIFOYAET B CeOS TEKYyLIUi

. DTanbl pa3padOTKH CHCTEM aBTOMAaTH3alMH (PU3HYECKOT0O IKCIIEPHUMEHTA.

. OnHonapameTpryeckue ¥ MHOronapameTpuyeckue cucremsl ADD.

. Dtansl pa3paboTku POA u nporpamMmmHoro odecneuenus ais cuctem AD®D.
. YerpolicTBa cbéMa, ycHileHHs B (POPMUPOBAHUS CUTHAJIOB C JETEKTOPOB.

. MeTo/1bl aHaoroBoro npeodpa3oBaHus CUTHAJIOB.
. YcTpoiicTBa BpeMEHHOH CEJIEKIIMH H YCTPOMCTBa cueTa COOBITHH.
. KopnpoBanue BpeMeHHOH H aMIUIUTYAHOM HHpOpMALTHH.

. PAD g nomyuenus npocTpaHcTBEHHON HH(OPMAIUH ¢ ITO3ULIMOHHO-YYBCTBUTEIBHBIX

KOHTPOJIb




15. IIpuMeHeHHE MUKPOIIPOLIECCOPOB Ha YPOBHSX YIpaBlIeHHs apaMeTpaMmu, coopa u
006pabotku uHopmanuu. IIporpammMupoBaHHE MHKPOIIPOIECCOPOB

16. Cpera aBTOMATHYECKOTO IIPOSKTHPOBAHUS PaIHO3IEKTPOHHBIX ycTpoiicTB. Co3nanue
IEKTPOHHBIX cXeM. PazpaboTka TOMONOrHH reyaTHBIX IUIaT.

17. ITpumeps! aBTOMaTH3aLMK (PU3UIECKUX YKCIIEPUMEHTOB.

18. CrpykTypa nporpaMmmHoro obecrieyenus cucteMol AD®D.

3.2. Kpurepun BbicTaB/IeHHS OLIEHOK 3a4eTa
[lo pesynbrataM OTBeTa Ha KOHTPOJBHBIE BOIPOCHI ACHHPAHTAM BBICTABIIAIOTCS OIEHKH.

Pe3yanaT1>1 3a4€Ta OMMpEAC/IAOTCA OLICHKAMHU «3a4€T» U «HE3a4YCT».

- JUIsl OUEHKH «3a4yeT» HeoOXxoauMo HadpaTh OT 4 10 5 0a/uIoB - 3HAHUS NPOJABHHYTOIO
Wid 0a30BOrO YpPOBHS, T.€. HaIM4yhe TIJIyOOKHX W HCYEPHBIBAIOLNIMX 3HAaHUIL B 00BEME
IIPOMIGHHOTO TPOTPaMMHOTO MaTepHalia, IpaMOTHOE M JIOTHUECKH CTPOHHOE H3JI0KEHHE
MaTepHala [IPH OTBETE, 3HAaHHE JONOJIHUTEIBHBIX HCTOYHUKOB MH(OPMAIIHH; HAIHYUE TBEP/IBIX
M JI0CTaTOYHO IIOJHBIX 3HAHHUH NPOrpaMMHOIO MaTepuaya, HE3HAUUTEILHBIC OLIMOKH IpH
OCBCIICHHH 3a/JTaHHBIX BOIIPOCOB, YETKOEC U3JIOKECHHE MaTCpHaHa;

- JUIsl OLIEHKH «He3aueT» HaOpauel oT 0 10 3 GamioB - OTCYTCTBHE 3HAHHUI HIIM 3HAHUSA
MOPOrOBOI0 YPOBHS, T.€. HET TBEP/BIX 3HAHHUII MPONHIEHHOTO MaTepUalia, H3JI0KCHHE OTBETOB C
ouMOKaMH, MCIIPABISIEMBIMHU TIOCIIE JOMOTHHUTEIBHBIX BOINPOCOB, HEOOXOIMMOCTh HABOISLIHX
BOIIPOCOB; HaJIM4KE IpyObIX OHIMOOK B OTBETE, HEMOHMMAaHHE CYLIHOCTH M3JIaragMoro BOIpOCa,
HEYBEPEHHOCTH U HETOYHOCTh OTBETOB HA JOIIOJIHUTEILHBIC H HABOISIIHE BOTIPOCHL.



