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®OH/ OUEHOYHBIX CPEJACTB

Paszxennt poHAA OLEHOYHBIX CPEACTB
1. IlepeueHb KOMMNETEHIIMI, KOTOPLIMU JOJIKHBI OB/IAIETh 00YUAIOIIUECS B PE3YJIbTATE OCBOCHHU

JUCLIMTTMHBI.
2. Onucanue nokaszartesiell U KPUTEPHER OLIEHUBAHHS KOMIETEHIHM.
3. OueHoYHbIE CPEACTBA IS TEKYLIEro KOHTPOIS U MPOMEXKYTOUHON aTTeCTalluH.

DoHJ| OLICHOYHBIX CPEICTB COCTaBJI€H B COOTBeTCTBHM ¢ TpebGopanusmu @®I'OC 1o
nanpapienusm noaroroskn 03.06.01. ®usuka u actponommus, HanpasieHHocTh 01.04.07.
@u3HKa KOHIEHCUPOBAHHOTO COCTOSHHS

[Tporpamma pazpaboTana:

['py1io# MoJArOTOBKH Hay4YHBIX KaIpOB
[Ipod., a.¢p.-m.H. A.IL Ileprun

_%é/aﬂa//

1. MIEPEYEHb KOMITIETEHIIUI, KOTOPBIMHU JOJI’KHBI OBJIAJIETH
OBYYAIOIIHUECS B PE3YJIBTATE OCBOEHHA OOIT BO
PesynpraTom H3yueHus JUCUUIUIMHBI COBPEMEHHbIE METO/IBI HCCIIEI0BAHMS TBEPABIX TEI

SIBJIAETCS OCBOCHHE BBIIYCKHHKOM cliieayromux komnerenuid: YK-1, OIIK-1, I1K-1, I1K-2, I1K-
3, [IK-4.

2. IOKA3ATEJIM U KPUTEPUU OLIEHUBAHUSI KOMIETEHIIUI
JIist OLleHKH Pe3yJIbTAaTOB OCBOSHHS MPOrPaMMbl JTUCIMIUIHHEI COBPEMEHHBIE METO/IBI

HCCIICA0OBAaHHA TBCPABIX TEJI BBIACICHBI CIICAYIONIHE KOMIICTCHIIMH

YpoBHH chOpMHPOBAHHOCTH KOMIETeHIH I
Ne JemMeHT
Kon IMoxkazarenn OIEHOYHOTr He ) )

KOMIETeHIHH 0 chopMEpo IToporosbiii baszoBblii IIpoaBHRYTHIH

cpeacTBa BAHS YPOBECHb YPOBE€Hb YPOBEHB

(3 6anna) (4 6an1a) (5 6annom)
' (0 6an10B)
YHHBepCcaAlbHbIE KOMIETEHIHH
1. | YK-1- 3Hames: METOMbI 3auer Hagbiku, Hagbiku, Hagbikn, Hagsbikn, ymeHus,
CnocoOHOCTL K | KPHTHYECKOro YMEHHH, YMEHHH, YMEHHH, 3HAHUA
KPUTHUYECKOMY aHaM3a U OLEHKH 3HAHUs 3HaHUs 3HAHHUA JIOCTATOYHO
aHAIU3Y 1 COBPEMEHHBIX OTCYTCTBYI) | COOTBETCTBYIO | COOTBETCTBYIO | BbICOKO Pa3BHThI.
OLEHKe Hay4YHbIX T WIH T T CamocTodATesbHOoe
COBPEMEHHBIX JIOCTWIKEHHH, a HYKAAIOTCS | MMHUMAJIbHBI | OCHOBHBIM U KQueCcTBEHHOE
HaY4YHBIX TaKKE METO/IbI B M TpeOOoBaHUAM, | pelleHue
NOCTHKEHUIA, reHepUpoOBaHUs cywiecTBeHH | TpeboBaHuAM, | HO Tpebyercs NOCTaBJAEHHbIX
reHepUpOBAHUIO | HOBBIX MICH IpH OM pa3BHTHH | HO HX KOHTPOJIb 32 3amay B
HOBbIX M peleHHH MposiBIeHUE HX pa3iHYHBIX
NpH peLeHn: HCCIe10BaTEIbCKUX He pa3BHTHEM. YCIOBHUAX.
Hcclie/IoBaTeNbe | H MPAKTHYECKHX cuctematuuec | Heobxoaumbl | Teopueckuii
KHX M 3aj1au Koe YKa3aHHA Ha noxon K
NPaKTHYECKUX Vmems: H TpedytoT OLIMOKH, NOCTaBJIeHHOI
3aja4, B TOM aHaJIN3HUpOBaTh JasibHeHLero crnocoden 3ajga4e
YyuCce B aNnbTEPHATUBHbIE Pa3BUTHA CaMOCTOSTENb
MEKIAMCLIMIUIMH | BApUAHTbI PELISHUSA HO
UCCIIEI0BATENIBCKHX UX YCTPaHHTh




apHbIX 00JlacTAX

1 MPaKTHYECKHX
3agay

Bnaoems: HaBbIKAMH
aHanusa
METOJI0JIOTMYECKHX
npodjiem,
BO3HUKAIOLIMX MPH
pelIeHnH
HCCIeI0BaATENbCKUX
M MPaKTHYECKUX
3a7a4, B TOM 4HCJIE B
MEKIUCLMITUHAPHBI
X o0nactax

06

luenpotpeccnona.ﬂm bI¢ KOMNETCHUHH

OIK-1 — 3uame: METOIMKH 3auer HagbikH, Haebikn, Hapbiku, Hagbikn, ymMeHHA,
cnocodHOCTL aHajiusa YMEHHUS, YMEHHH, YMEHHA, 3HaHKA
CaMOCTOATE/IbH | COBPEMEHHBIX 3HAHUSA 3HAHUSA 3HaHHUsA JIOCTATOYHO
0 OCYLUECTBIATL | npobiem B 001acTH OTCYTCTBYIO | COOTBETCTBYIO | COOTBETCTBYIO | BbICOKO Pa3BHTHI.
Hay4HO- (u3HKH U T WK T T CamocTroaTenbHoe
MCCNENOBATENbC | ACTPOHOMHH, HYXJalTcd | MHHUMaJIbHbl | OCHOBHBIM M KauecTBEHHOE
KYIO €rnoco0bl U METO/IbI B M TpeboBaHUAM, | pelleHHe
NeATeNIbHOCTb B | pelieHus CYLIECTBEHH | TpeDoBaHusM, | HO TpebyeTcs MOCTaB/IEHHbIX
COOTBETCTBYIOLLL | TEOPETHYECKHUX M OM pa3BHUTHH | HO HX KOHTPOJIb 3a 3aaay B
ei IKCMEPUMEHTATbHBIX NposiBJICHHUE uX pasnu4HbIX
npodeccHoHanb | 3amau He pa3BHUTHEM. YCJIOBHSAX.
HOii obNacTH ¢ Vvems: KPUTHYECKH cUucremMaTHyec HEDGXO,ELHMI:I TBOp'IeCKHfI
MCTIO/Ib30BAHHE | aHAIM3UPOBATD Koe YKa3aHHA Ha NoxoJ K
M COBPEMEHHbIX | npoGnemMbl B 061acTH H TpedyIoT OIIHOKH, NOCTaBJIEHHOM
METOI0B usuku u JanbHelilero | cnocobeH 3ajave
UCCNIe10BaAHKUA U 4CTPOHOMHMU, CTABUTH pasBuTUs CaMOCTOATEIb
HH(IJOPMHU.HOHH 3a/a4uu U HO
0- paszpabaTbiBaTh HX YCTPaHHTb
KOMMYHHKAUHO nporpammy
HHbIX HCCe10BaHUS,
TEXHOJIOTHit BbIOHpATh

aJleKBaTHble crocobbl

¥ METO/Ibl PELLEeHUs

TEOPETHYECKHX U

IKCNIEPUMEHTANTBHBIX

3ajau,

HHTEPNpeTHPOBATS,

NpeacTaBisTh U

NPUMEHATE

NOJYYEHHbIE

pe3yabTaTbl, HCXOA

H3 TEHAEHLHI

pa3BuTHA o6nacTu

npogeccuoHalibHOM

JIEATENLHOCTH

IlpodeccHoHATBHBIE KOMIIETEHIIHH

[MK-1- Suamo: 3auer Hagbikn, Hagbiku, Hagbiku, Haebiku, ymeHus,
CMocoOHOCTh COBpEMEHHbIE YMEHH3, YMEHHS, YMEHHMA, 3HaHMA
MJaHUpPOBaTb M | METO/bI MOJyYEHUs U 3HaHMA 3HaHUs 3HaHUs JOCTATOUHO
OpraHu30BbIBAT | 00PadOTKH OTCYTCTBYIO | COOTBETCTBYIO | COOTBETCTBYHO | BbICOKO pa3BUThI.
b padorty, IKCIIEPUMEHTANIBHBIX T WIH T T CamocTosTellbHoe
HaMpaBJIEeHHYK | JaHHBIX MO TEME HYXKJIAOTCA | MMHMMaJbHbl | OCHOBHBIM U Ka4eCTBEHHOE
Ha pa3paboTky HCCIe10BaHus B M TpeOOBaHUAM, | pelleHuHe
JKCNepUMEeHTal CYWIECTBEHH | TpeOOBaHMAM, | HO TpeGyeTcs | MoCTaBjeHHBIX
bHbIX METOA0B Yamemeo: npumensTs OM Pa3BUTHHU | HO HX KOHTPOJIb 38 3aj1a4 B
M3yueHus pasinyHbIE METOIbI nposigieHue UX pPazIHUHBLIX
(uznuecKux (usnuecknx He pa3BHTHEM. YCIIOBHSAX.
CBOMWCTB M MCCIeI0BaHUH B cuctemarnyec | Heobxonumsl | TBopueckuii




co3JaHHe n30paHHOM Koe YKazaHusl Ha noxojn K
(puznueckux npeaMeTHOH obnacTu 1 TpedytoT OLLHOKH, NoCcTaBIeHHOM
OCHOB IanbHeiilero | cnoco0eH 3ajaue
NpoMbILIeHHOH | Bradems. HaBbIKaMHu pa3BUTHS CaMoCTOsATE b
TEXHOJIOTHH NpOBEACHUA HO
nonyueHus IKCNEPHUMEHTAJIbHbIX WX YCTPAHHUTL
MaTepHasoB ¢ HccieJOBaHMIA,
OIpeae/IieHHbIM BbITNOJIHEH A
W CBOMCTBAMHU MNPOCKTOB M 3aJlaHHH

Mo TeMaTHKe

pazpadaTbiBaeMoii

Hay4HOH npoGnembl
[K-2- 3name: 3a5a4u 3auer Hasbiku, Hasbiku, Hasbiku, Haebiku, ymeHus,

TEOPETHYECKHX H YMEHHS, YMEHHUs, YMEHH, 3HAHUA
CnocodHOCTb K | (unn) 3HAHHUA 3HaHUA 3HaHUA JIOCTaTOUHO
TEOPETHUCCKOM | sKCNEpPUMEHTAlbHBIX OTCYTCTBYK) | COOTBETCTBYK | COOTBETCTBYHO | BBICOKO Pa3BUTHI.
YHu Hay4HbIX T WIH T T CamocrosTenbHoe
IKCNEPUMCHTAl | ycciel0BaHUI U HY)KOATCA | MHHHMalibHbl | OCHOBHBIM U Ka4eCTBEHHOE
bHOMY pelaTh uX ¢ B M TpeDOBaHUAM, | pelleHHe
H3YYEHHIO NOMOLLBIO CYWIECTBEHH | TpeOOBaHHAM, | HO TpedyeTcs | MOCTABICHHBIX
puznueckux COOTBETCTBYHOLLETO OM pPa3BMTHH | HO HX KOHTpPOJIb 32 3aja4y B
CBOHCTB (usuKo- NposiBJIEHHE HX pasnu4HbIX
Pa3IHiHBIX MaTeMaTHYECKOI O HE pa3BHTHEM. YCNOBHAX.
KOHICHCHPOBAH | anmapara, cucrematnuec | HeoOxonumel | Topueckuii
HBIX CpeIl, COBpPEMEHHOM Koe YKa3aHHd Ha NOX0[ K
MCCNICIOBAHUIO | anmapatypsl U 1 TpeDYIT OLIHOKH, NOCTaBJIEHHO
BO3/IEHCTBHUSA MHPOPMALIMOHHBIX JaneHelwero | crnocodeH 3ajgaye
pasHUHBIX TeXHOJIOTHIA. pasBUTHS CaMOCTOATENb
BHI0B HO
W3J1yUYeHHUiA, Vuvems: NpaBUuJILHO H HX YCTPaHUTb
JApYTux pa3syMHO KPMTHYECKH
BHELIHUX OLIEHHBATb HOBbIE
BO3AEHCTBUI Ha | nyOnuKyeMble
npupoy pe3yJibTaThl,
H3MEHEHHH CONOCTaB/IATh UX C
puzHuecKux €cOOCTBEHHbIMH
CBOMCTB pe3ysibTaTaMH,
KOHJAEHCHPOBAH | MCIMOJIL30BATh HX B
HbIX BELLECTB. cBoeii pabore

Bradems: HaBbIKaMu

IEMOHCTPALIMK

0a30BbIX 3HAHMI B

obnactu pu3UKH

KOHIEHCHPOBAHHOTO

COCTOAHHA,

NpUMEHEHHE

METO/0B

TECOPECTHUYCCKOro 1

IKCMEPHUMEHTANILHOTO

HccjieIoBaHus
[1K-3 3name: 3auer Hagbiku, Hagbiku, Hagbixw, Hagbiku, ymeHus,

COBpEMEHHbIE YMEHHH, YMEHHUA, YMEHHUs, 3HAHHA
CNOCOOHOCTD K METO/bl aHAJIN3a, 3HAHUA 3HAHUA 3HAHUSA JOCTAaTOYHO
paspaboTke NpecTaB/IeHUs U OTCYTCTBYIO | COOTBETCTBYH) | COOTBETCTBYH) | BbICOKO Pa3sBHTbI.
MaTeMaTHYeCKH | nepenayu T WIH T T CaMocTosTe/IbHOe
X Mojesei uH(pOpMaLH, HYXAK0TCA MHUHHMaJibHbI OCHOBHbBIM M KaueCTBEHHOE
focTpoeHus WCMOJIL30BATh B M TpeOOBaHHAM, | pelueHHe
Pusnuecknx NaKeTbl MPUKIaAHbIX CYUIECTBEHH | TpeDOBaHMAM, | HO Tpedyercs MOCTABJIEHHBLIX
Mozeeii u nporpamm OM Pa3BUTUM | HO MX KOHTPOJIb 33 3ajay B
NpOrHo3npoBaH NpOosiBIEHUE HX pas3JIMuHbIX




MIO U3MEHEHHUs Ymems: He pa3BUTHEM. YCIIOBHSX.
(hu3recKux CaMOCTOATENbHO H cucremaruuec | Heobxomumbl | Tropueckui
CBOMCTB (unu) B cocTare Koe yKa3zaHus Ha MoXoJa K
KOHJEHCHPOBAH | MCC/EN0BATENbCKOM 1 TpedytoT OLIMOKH, NOCTaBJIeHHO
HbIX BELLLECTB B | TPYIIbI JalbHEHIero | cnocodex 3aj1aue
3aBUCMMOCTH OT | pa3pabaTbiBarh, pa3sBHTHA CaMOCTOATEIIb
BHELLIHHX HCClIeI0BaTh H HO
YCIIOBHIH HX NPUMEHSATh HX YCTPaHHTh
HAXOMK/ICHUsI MaTeMaTHYecKue U

(prznyecKue MOJIRIH

JUUISl KAYECTBEHHOTO M

KOJIMYECTBEHHOIO

OMNMUCAHUsA SBNEHUIT U

NPOLECCOB W/WIH

pa3padoTKK HOBBIX

TEXHHUUYECKUX

CPeaCTB MPOLECCOB

Bradems: HaBbIKaMH

npuodpereHus

HOBBIX Hay4HbIX H

npogeccuoHaNbHbIX

3HAHWIi B o0nacTu

(uzuku

KOHJIEHCHPOBAHHOTO

COCTOSIHMS, B TOM

YHCJIE UCTIOb3YS

COBpEMEHHbIE

HH(pOPMALIHOHHbIE

TEXHOJIOTHH
[TK-4 - 3uanv: nepeueHb 3auer HaBbiku, Hagbikn, Hagbikn, Hagbiku, ymenus,
Cnoco6HOCTD W3JaHUi, BKIOYas YMEHHs, YMEHHA, YMEHHS, 3HaHUS
nojiy4aTh, KYPHAbI, 3HaHUA 3HAHHA 3HAHMA J0CTaTO4HO
obpabarbiBaTh, MaTepHalbl OTCYTCTBYH) | COOTBETCTBYIO | COOTBETCTBYH) | BbICOKO Pa3BHThI.
aHanM3upoBaTh | KOH(epeHLUii u T WIH T T CamocTosATeNnbHOE
7 CEMWHApOR H T.IL., & HYKIAI0TCS | MUHHUMalbHbl | OCHOBHbIM M KaueCTBEHHOE
CHCTEMATH3MPO | TAKXKE PECYPCHI B B M TpeboBaHuAM, | pellieHHe
BATb HAYYHO- cetu UuTepHer, CYIIECTBEHH | TpeDoBaHMAM, | HO TpedyeTcs | NOCTABJIEHHBIX
TEXHUYECKYHO npeacTaBNsAOIUA OM pa3BUTHH | HO UX KOHTpOJIb 32 3aj]a4 B
MHpopMaLHio AKTYalbHYHO NpOsBJIEHHE HX PpasnuyHbIX
no reme uHpOpMALIKIO 1O He pa3BUTHEM. YCJIOBHSX.
MCCNeI0BaHuUA, TeMaTHke cucreMaruyec | Heobxomumbl | TBopueckuii
BbIOMpaTh U MpOBOIAMMOI0 Koe YKa3aHus Ha MoXoJ K
000CHOBBLIBATh uccleJ0BaHusl U TpedyroT OUIMOKH, NoCTaBJCHHOH
METOANKH W JAanbHeimero | cnocodeH 3ajave
cpeacrsa Yaueme: craButnb pasBuTHs camocToATeNb
pelueHus 3ajayu HO

NMOCTaBJICHHbIX
3ajaud

TEOPETHYECKHX H
(unu)
IKCIIEPUMEHTANIBHBIX
HAaY4HbIX
WCCNeN0BaAHNH H
pelarhb ux ¢
NOMOLUbIO
COOTBETCTBYHOLIErO
(u3uko-
MareMaTHYECKOro
anmnapara,
COBpEMEHHON
annaparypsl 1
HH(OPMALIHOHHbIX

MX YCTPaHHTh




TEXHONOTHH

Bradems: 3HAaHUAMH
B 00J1aCTH
MH(OPMALIHOHHBIX
TEXHOJIOTHH,
COBpPEMEHHBIX
KOMIbIOTEPHBIX
ceTei, NpOrpaMMHbIX
NPOLYKTOB H
pecypcos MHTepHeT
JUISl pelleHus 3anay
npodeccHOHaNIbHOM
JeATeNbHOCTH, B TOM
YHCIIe HAXOAALIHUXCS
3a npeaegamu
npoQguiLHOMI
NOArOTOBKH

3. OHEHOYHBIE CPEJACTBA JUISA TEKYIIET'O KOHTPOJIA U
MPOMEXYTOYHOMN ATTECTAIIUU

KonTpone kauecTBa OCBOEHHMS JUCLHUILUIMHBI BKJIIOYaeT B ce0s TeKyluil KOHTPOJb
YCIIEBAEMOCTH H IIPOMEXYTOUHYIO aTTECTAIMIO B BHJIE 3a4eTa.

3.1. Texkymuii KOHTPOJIb YCIIEBA€MOCTH 10 JHCHHILIHHE

Texymuii KORTPOJIL IPOXOJUT B BUJIE KOHCYJIbTAIMH C ITpernojaBaTesieM, IpoMeXyTOYHas
aTTecTalys - 3a4eTa.

KoHTpobHBIE BOIIPOCHI:

1. Jlupakuys peHTTeHOBCKHX JIydedl Ha aTOMHBIX MJIOCKOCTSX.

2 B3aumozelicTBre BBICOKOOHEPTETUYHBIX 3JIEKTPOHOB C MOBEPXHOCTBIO TBEPIOTO
Tena.

3. PeHTreHOBCKMI MHKpPOAHAIH3.

4. MeToasl nosyyeHus H300paskeHUH B TU(GPaKIIHOHHOM U (pa30BOM KOHTpPACTE B
IIPOCBEYHBAIOUIEM DJIEKTPOHHOM MHKPOCKOIIE.

a. BzauMo/ieHicTBHE BHICOKODHEPIETHYHBIX HOHOB C IIOBEPXHOCTHIO TBEPJIOTO TEJIA.
6. TyHHenbHBIA TOK Yepe3 TOHKHH Oapbep.

& MexaHu3Mbl B3aUMO/IEHCTBUSA 30H/1a aTOMHO-CHUIIOBOT'O MHKPOCKOIIA H
MIOBEPXHOCTH TBEP/IOTO Tela.

8. @®u3HYeCKHe OCHOBBI H MIPHHIUIBI (PYHKIIMOHUPOBAHUS METO/IA PEHTTEHOBCKOI
Judpakiuu

9. Duzryeckue OCHOBBI U NPUHIUTBI QYHKIIMOHUPOBAHUS METO,IA
IPOCBEYHBAIOLICH 3JIEKTPOHHON MHKPOCKOITHH

10. Du3UYECKUE OCHOBBI M IIPHHIUIIBLI (PYHKIIHOHHPOBAHHS METOJIA PACTPOBO
3NEKTPOHHOH MHUKPOCKOIIMY, CKAHUPYIOLAsk TYHHEIbHAs MUKPOCKOITHS H aTOMHO-CHJIOBAs
MHUKPOCKOIIHA.

11. Du3HYECKHEe OCHOBBI U MIPHHIUIBI HYHKIIMOHUPOBAHUS METO/Ia CKAHMPYIOIIEH
TYHHEJIBHOH MUKPOCKOIIUH

12 (duznyeckue OCHOBBI U NPHHIHIEI QYHKIIHOHUPOBAHUS METOa ATOMHO-CHIIOBO
MHKPOCKOITHH.

3.2. Kpurepun BbICTAB/IEHHS OLEHOK 3a4€Ta
ITo pesynbraraM oOTBeTa Ha KOHTPOJIbHBIE BOMPOCHI ACIIMPAHTAM BBLICTABJIAIOTCS OLIEHKH.

PGB}’JII)TB.TI:I 3a4eTa ONpCAC/IAOTCS OLCHKaMU «3a4CT» H «HE3a4YeT».




- IS OLICHKH «3a4eT» He0O0XO0 MO HadpaTh OT 4 10 5 0aIoB - 3HAHHUS NPOABHHYTOTO
uaM 0a30BOr0 YpPOBHA, T.€. HIMYHE DIyOOKHX M HCYEPNBIBAIOIMX 3HAHHH B 00bEME
[POHJIEHHOrO IIPOrPAMMHOIO MaTepHaja, [PaMOTHOE M JIOTMYECKH CTPOIfHOE M3JI0KEeHHE
MaTepuaia pu OTBETE, 3HAHHE JIOTIOTHUTENILHBIX HCTOYHHKOB HH(OPMALMK; HAJIHYHE TBEP/bIX
M JIOCTaTOYHO MOJHBIX 3HAHUH IMPOrPaMMHOIO MaTepHalla, HE3HAYUTENIbHbIE OUIMOKH IIpH
OCBELICHHH 3a/IaHHBIX BOIIPOCOB, YETKOE H3JIOKCHHE MaTepUalIa;

- JUId OLIEHKH «He3aueT» Habpansl oT 0 10 3 Oa/uIoB - OTCYTCTBHE 3HAHMHM MM 3HAHMS
IIOPOTOBOI'0 YPOBHS, T.€. HET TBEP/BIX 3HAHWH NPOHAEHHOrO MaTepHaia, H3JI0KEHHE OTBETOB C
OIIMOKaMH, MCIPABIISIEMBIMH TIOC]IE TOMOIHUTEIBHBIX BOIPOCOB, HEOOXOMMMOCTb HABOJISIIHX
BOIIPOCOB; HAJIM4YKE IPyOBIX OIHOOK B OTBETE, HEMOHMMAHKHE CYIIHOCTH H3J1araéMoro BOIpPOCa,
HCYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JIONOTHUTEILHBIE U HABOISLINE BOIIPOCHL.



