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1. TlepeueHb KOMIIETEHIIMH C YKa3aHUEM ATANOB UX (OPMUPOBAHUS B
MPOIIECCEe OCBOCHHS 00pa30BaTEIHHON MPOrPaMMBI
OcHOBHBIMU dTanaMu (OpMUPOBaHUS KOMIIETCHIIM B IIPOIIECCE OCBOCHHsI 0O0pa3oBaTeIbHOM
nporpamMmsal SABJIACTCA UX (bOpMHpOBaHHe B IMPOLCCCC OCBOCHUA NUCHUIIINH, ITPAKTHUK, TOATOTOBKHU
BKP u 1.1.
OranHoCcTh  (OpPMHpPOBAHUS KOMIIETEHUMH TMpsIMO CBA3aHa C MECTOM JMCUUIUIMHBI B

oOpazoBarenbHOI Tporpamme (paszaen 2 PITJI)

[lepedyenp koMmeTeHIMHA, GOPMHUPYEMBIX TUCIUITITMHON
b1.b.15®Pwusuka.

(K00 U HaumeHo8aHue OUCYUNTUHDBL)
Kon u onpenenenue komnereHuuu
OIIK-1: cmocoOHOCThIO TPHUMEHATH METOABI MATEeMATUYECKOTO aHaM3a H  MOJCIUPOBAHUS,
TEOPETUYECKOTO U AKCIIEPUMEHTAJIBLHOTO UCCIIEIOBAHUS.
3HaTh:
YpoBeHb | (6a30BBIi)OCHOBHBIE 3aKOHBI (DH3MKHM M MX MATEMaTUYECKYH0 (POPMYIHUPOBKY OCHOBHBIX
3aKOHOB (U3UKH, pOJIb MaTEeMaTHYEeCKUX MoOjeleid B (QU3UKE, pOJIb DKCIEPUMEHTAIHLHOTO
uccaenoBaHus B (hU3UKE;
VYpoBeHb 2(NIpOABUHYTHI) OCHOBHBIE 3aKOHBI (PU3UKM M HMX MAaTEMAaTHYECKYH (HOPMYIHUPOBKY
OCHOBHBIX 3aKOHOB (PU3UKH, POJIb MATEMAaTHYECKUX MoOJeNeld B (DU3HKE, POJIh IKCIEPUMEHTATHHOTO
UcCleoBaHus B (PH3MKE, pOJIb MATEMATUKUB MOJCIUPOBAHUS (DU3MUECKHUX SBICHUN, OCHOBHBIC
METO]Ibl U3MepeHus (PU3HMUECKUX BEIMYMH, STAIOHBI (PU3HMUECKUX BEJIUYUH;
YpoBeHb 3(BBICOKHIT) OCHOBHBIE 3aKOHBI (DM3WKH W UX MATEeMaTHYECKyH (HOPMYJIHUPOBKY OCHOBHBIX
3aKOHOB (U3UKH, pOJIb MaTEeMaTHYEeCKUX Mojeleid B (QU3UKE, pOJIb HDKCIEPUMEHTAIHLHOTO
UCCIeIOBaHMs B (DU3HKE, OCHOBHBIC MAaTEMAaTHYECKHE METOIbI MOJICTHPOBAHUS (PU3HMUECKUX SBICHHUIA,
OCHOBHBIE METOJbl M3MEPEeHUs] (PU3NYECKUX BEIMYMH, ATAJOHBI (U3UYECKUX BEJIIMYMH, OCHOBHBIE
METO/Ibl SKCTIEPUMEHTAIIBHBIX UCCIIEIOBAaHUM B (pU3HKE;
YMeTs:
VYpoBeHb 1(0a30BbIif) HUCIIONB30BaTh OCHOBHBIE 3aKOHBI (DM3MKU NS  MOJICIMPOBAHUS OCHOBHBIX
(bu3NYeCKUX SIBICHUHN, TPOBOIUTHEU3MEPEHUS PUZNUECKUX BETUUHH;
YpoBeHs 2(poABUHYTHINH) (GOPMHPOBATH ¥ aHAIM3UPOBATh MOJAEIHW  (PU3UUECKHUX SIBICHHH C
UCIONIb30BAHUEM OCHOBHBIX (DM3MUYECKHUX 3aKOHOB M MATEMATHYECKUX METOJOB, IPOBOAHTH
OKCIIEPUMEHTAJIbHBIC H3MEPEeHUs (U3NYSCKUX BEIHYWH, MPOBOAUTH OOpabOTKYy pe3yiabTaToB
(hUBUIECKUX U3MEPEHUN;
YpoBens 3(BbiCOKHMIA) (OpPMHpPOBATH W aHAIM3UPOBATh  MOJAEIHM  (PU3MYECKUX SIBICHUU C

HUCIIOJB30BaHUEM OCHOBHBIX (1)I/I3I/I‘-I€CKI/IX 3aKOHOB M MAaTr€MaTH4YCCKHUX MCTOAOB, MMpOBOAUTD



TEOPETUYECKOE HCCIEAOBaHUE H3THUX MOJAeNel U TMody4yaTb HUX Mpel-CKa3aHus,  MPOBOAMTH
SKCHEPUMEHTAIbHbIE HM3MEpeHHsT (U3UYECKUX BEJIMYMH, NPOBOIUTH OOpabOTKY pe3yJbTaToB
(bU3NYECKUX U3MEPEHUH, OCYIIECTBIATh 0000IIEHNE SKCTIEPUMEHTAIBHBIX PE3yIbTaTOB;

Bnaners:

VYpoBens 1(0a30BbIli) MaTEeMaTHYECKUMH METOJAMU PEIICHHS OCHOBHBIX (U3MUYECKHX 3aJad |
METOAaMHU (PU3NYECKOTO IKCIIEPUMEHTA MCIIONIB3YEMbIX MPU (PU3UYECKUX HCCISIOBAHMUAX SIBICHUH U
MIPOIIECCOB, OMPEACTAIOMINX IPUHLIUIIBI PA0OTHI PA3IMYHBIX TEXHUUECKUX YCTPOMCTB;

VYpoBeHb 2(MIPOIBUHYTHIN) MaTeMaTHUYECKHUMH METOJIaMU pEIIeHHs] HIMPOKOTO Kilacca (PU3NYECKUX
3aa4y U MeToAaMH (PU3MUECKOTO 3KCIIEpUMEHTa HCIOJIb3YEMBIX MpU (PU3NYECKUX HCCIIECTOBAHMIX
SIBJICHUH U TPOLIECCOB, OMPEAEIAIONINX MPUHIUITBI pa0OThI pa3IMYHBIX TEXHUYECKUX YCTPOUCTB;
VYpoBerb 3 (BBICOKHII) METOJaMU MaTEMAaTHUYECKMMH METOJaMHU PEIIEeHHS OCHOBHBIX (DU3MYECKHX
3aa4y U MeToAaMH (PU3MUECKOTr0 SKCIEpUMEHTAa HCIOJIb3YEMBIX MpU (PU3NYECKUX HCCIIECTOBAHMIIX
Pa3IMYHBIX SBJIECHUI U MPOLIECCOB.

OIIK-2: crmocoOHOCThIO HCHOJB30BATh 3HAHHMS O COBPEMEHHOM (U3MUYeCKOW KapTUHE MHpa U
HBOJIIOIMK BceneHHON, MpOCTpaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIIEeCTBA IS
MMOHUMAaHUSI OKPY>KAIOLIEr0 MUPa U SIBJICHUN MPUPO/IBI.

3HaTh:

VYpoBenb 1(0a30Bblit) OCHOBHBIE (DU3MYECKHE SBICHHUS W 3aKOHBI, OCHOBHBIC €IMHUIIBI HU3MEPEHUS
¢bu3nUYecKux BeINYnH, (pyHIaMEHTaIbHbIC TOHATHS U TEOPUH KIIACCHUECKONW U COBPEMEHHON (PU3UKU;
VYpoBeHb 2(NIPOJIBUHYTHIN) OCHOBHBIE METOIbl H3MEpEHUs (U3UYECKUX BEJIUYUH, OSTAJOHBI
(bu3MYECKUX BEIWYHMH, B3aUMOCBA3b OCHOBHBIX (PM3NYECKUX MOHITUN KJIACCUUYECKONW U COBPEMEHHOMN
¢buzuku;

VYpoBeHb 3(BBHICOKHI) OCHOBHBIE (PM3MUECKUE 3aKOHBI, (PU3UUYECKHUE BEIMYMHBI M KOHCTAHTHI, HMX
oTpesieNieHUe, CMBICT U €AMHULIBI UX U3MepeHuil, GyHaaMeHTanbHble PU3NYECKUE MOHATHUS U TEOPUU
KJIACCUYECKOW U COBPEMEHHOM (PU3HKH.

YMers:

VYpoBenb 1(0a30Bblil) HCIIONB30BAaTh 3HAHHUS O COBPEMEHHOW (PM3UYECKOM KapTUHE MUPA U 3BOJIOLHUU
BcenenHnoii, nmpocTpaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIeCTBa JUIsi TOHUMAHUS
OKpYKalolllero MHpa U SIBICHUN MPUPOAbI, NPUMEHATH (QU3MYECKHE 3aKOHBI JJsl pelleHus
MPAaKTUYECKHX 3a/1a4, UCIIOIb30BaTh OCHOBHBIE (DU3NYECKHE 3aKOHBI U (PyHIAMEHTAIbHbIC TIOHITHS B
npodeccnoHaBHOM IeSATeNbHOCTH;

VYpoBeHb 2(MIpOABUHYTHIA) HMCIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3MYECKOW KapTHHE MHUpa W
sBOIIOLIMK BceeneHHoM, MpoCTpaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOSHUM BEILIECTBA IS

IMOHUMAHH OKPYIKArOIICTO MUpa U SIBJICHUMN nmpupoabl, TPUMCHAIATH (I)I/IBI/IKO-MaTeMaTI/I‘IeCKI/IG METOABL



Ul aQHAJIM3a U PELICHHs IMPAKTHMYECKUX 3a]ad, HCIOJIb30BaTh OCHOBHbIC (U3NYECKHUE 33aKOHBI U
(byHIaMeHTalIbHBIE IOHATHUS B IPO()ECCHOHAIBHON JeSITEeIbHOCTH;

VYpoBeHb 3(BBICOKHIT) HCIIOIB30BATh 3HAHUS O COBPEMEHHOW (PU3MUECKON KapTUHE MUpPa U 3BOJIIOLUN
BcenenHol, MpOCTPpaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEUIECTBA U TOHMMAHHUS
OKpY’KalOIIero MHUpa W SABJICHUH NPUPOABI, NPUMEHATh (PU3MKO-MATeMaTHUYECKUE METOIbl MJIs
CO3JIaHMsI HOBBIX CPEACTB M3MEPEHHs, METOI0B U3MEPEHHS U METOJMK U3MEPEHUH, pa3padaTbiBaTh U
npeJularath IUIaH NPOBEACHUS (U3NYECKOTO MCCIeNOBaHUs, (OPMYyIUpOBATH BHIBOJBI, OLECHHBATH
COOTBETCTBUE BBIBOJOB IOJIYYCHHBIM JaHHBIM, OLICHMBATH HAyYHYH) W IPHUKIAIHYIO 3HAYHUMOCTh
CBOEH pa3paboTKH;

Bunagers:

VYpoBenb 1(0a30BbIil) MeTomaMH (PHU3MKO-MATEMAaTHYECKOTO OMHMCAHUS OCHOBHBIX (DM3MYECKHX
SBJICHUH U MPOLIECCOB, ONPEEIAIOUIMX IPUHIMIIBI pa0OThI pa3IMYHBIX TEXHUYECKUX YCTPOUCTB;
VYpoBeHb 2(IpOABUHYTHIN) MeToAaMU  (U3UKO-MAaTEMATUYECKOTO ONHUCAHUSA UIIMPOKOro Kiacca
¢u3nUecKUxX SBICHUN M MPOLECCOB, OMPEACISAIOMINX MPUHIMIIBI PaOdOTHl PA3IMYHBIX TEXHUYECKUX
YCTPOMUCTB;

VYpoBeHb 3 (BbICOKHIT) METOAAMHU (U3UKO-MAaTEMATUUYECKOTO OMMCAHUS M MOJEINPOBAHUS IIMPOKOTO
Kjacca (U3NYECKUX SABJICHUM M IPOLECCOB, ONPEAENAIONIMX NPUHLIUIB PabOThl PA3IUYHBIX

TEXHUYECKUX YCTPOMCTB.

2. OnucaHue nMokaszaTejaeld U KpUTEPUEB OLICHUBAHUS KOMIIETCHIIMNA HA Pa3IMYHBIX
sTanax ux (OpMUPOBAHUS, ONMCAHUE IIIKAJ OLCHUBAHUS
OcHOBHBIMU 3TanaMu (OPMHUPOBAHUS KOMIETECHIUH, 00y4alOmuUXcsl IPU OCBOCHUH JUCIUTUINHBI
ABJIIFOTCA MOCJICAOBATCIIBHOC U3YUYCHHUC COACPIKATCIIbHO CBA3AHHBIX MCIKIY C0601>'I pasaciioB (TGM)
y4eOHBIX 3aHATHHA. Pe3ynpTaThl TEKyIIEro KOHTPOJIS U MPOMEXKYTOUYHOW aTTECTAllMU TO3BOJISIOT
OTIPECITUTh YPOBEHb OCBOCHHSI KOMITETEHITUI 00YYarOIIMMHUCS.
[Tnanupyemble pe3yabTaThl 00yUeHHUs IpUBENIEHBI B pa3zeine 1 paboyeil mporpaMMbl IUCHUTUIHHBL.

Martpuiia olieHKH pe3yJIbTaTOB 00YUEHUS 110 JUCITUTIIIHE

Iinanupyem OueHo4YHbIE cpeacTBa/(POPMBI KOHTPOJIS
bl€¢ Pa36op
Kon pesyabTaThl |Onpoc Otuer 1o
Y aHaJIU3
KOMIETeHUH | ~ ofyyeHHs 1o TGCEOBO naboparo np(zgﬁ?{en&n Kgfggsﬂ KOHKDET DK3aMeH
" (moKazaTesn (TCOPH | 5 rapye | P-HOM 0 aGoran | pabora | -HBIX /
OlleHUBAHHUS ¢ pabore CUTyaIu
rNAMITOTOITIA =l
3Haer + + +
OIIK-1 |Ymeer T T T T
Baaneer + +
3Haer + + +
OIIK-2 [Ymeer + + + +
Baaneer + +




Kpurepru u mkassl OLEHUBAHUS PE3YIbTaTOB 00yUEHHs Ha KAXKIOM 3Tare KOHTPOJISL:

(npusooamca kKpumepuu U WKAIbI OYeHUBAHUS Pe3YTbMAmMo8 00yUeHus no
Kad#COOMYOYEHOUHOM)Y CPedCmay)
Kputepuu u mikana olieHUBaHUS YPOBHEH OCBOSHUS KOMIICTCHIIUN IPUBEICHBI B TA0JIHIIC.

Kputepuu n mkana olieHMBaHUS ypOBHENW OCBOCHUSI KOMIIETEHIIMI

Illkama YpoBeHb OCBOCHUS
Kpurepuu orieHMBaHHUSI
OIICHUBAHUS KOMIIETCHIIUHI

OTanyHO BBICOKHI1 0OyJaronuiics mokasai riry0oKrue 3HaHUST MaTepHalia 1o
[OCTaBJICHHBIM BOIIPOCaM, IPAMOTHO, JIOTHYHO €r0 HU3JIaraer,
CTPYKTYPHUPOBAII U JETATH3NPOBAT HHPOpMAIIUIO, HHPOPMAIIHS
[pe/CTaBIeHa B TepepadOTaHHOM BHJIE.

XOpOIIIO [POJIBUHYThII oOydJaromuiicss TBEpPAO 3HAET MaTepual, TPAMOTHO €ro|
M3J1araeT, He JOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEW B OTBET H
BOIPOCHI, MPEJCTABISAET HATJIAIHBIA MaTepuall, MOMOTalOLIUN
CITyILIATENSIM 3alIOMHUTh OCHOBHBIE MMYHKTHI BHICTYIUICHHUS.

yaosierBopu  [ba3oBbli oOyyaromuiicss MMeeT 3HaHUS OCHOBHOTO MaTepHalia IIo|

TEITbHO [IOCTaBJIECHHBIM BOIIPOCaM, HO HE YCBOWJ €ro JeTallel, OIMyCKaeT
OTJICIbHBIE HETOYHOCTH.

HEY/IOBJIETBO |[KOMIIETEHIIUS HE 0Oydaromuiics 10myckaeT rpyoblie olMOKY B OTBETE Ha

[PUTEIILHO chopMupoBaHa [OCTaBJICHHbIE BOMPOCHI, IEMOHCTPUPYET OTCYTCTBHE
HEe00X0AMMOM MH(POPMAIIMH B PE3EHTAITUH.

O1eHKa «3a4TEHO» COOTBETCTBYET KPUTEPHSIM OLIEHOK OT «OTIMYHO» JI0
«yJIOBJIETBOPUTEIBHO.
OrneHKa «HE 3aU4TEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYIOBIETBOPUTEIBHOY.

3. TunoBbIle KOHTPOJIBHBIC 3aJIAHUS WM HHBIE MaTepUaibl, HEOOXOJUMBIC JUISl OILICHKH 3HAHUIA,
yYMEHUI1, HABBIKOB U (MJIH) OIBITA eI TEILHOCTH,
XapaKTePHU3yIOLIHX ATkl POPMUPOBAHHS KOMIIETCHIIMH B IPOLIECCE OCBOCHHS
00pa3oBaTeNbHON MPOTPAMMBI
[TepedyeHb OLIEHOYHBIX CPEICTB M0 ANUCIUILINHE, UX KpaTKasi XapaKTepUCTHUKA U
MpEJCTaBICHUE OLIEHOYHOI'O CpeIcTBA B (JOH/IE MTPUBECHBI B TAOIUIIE.
Kaxmoe orieHOYHOE CpeCTBO NPENCTABICHO B ()OHJIE B BHJIE €ANHOTO JOKYMEHTA WJIH B BHIC
KOMILIEKTa JIOKYMEHTOB.



[lepedeHb OLIEHOYHBIX CPEJICTB JIJIsl TEKYIIIETO KOHTPOJIS U
MMPOMEKYTOYHON aTTECTAI[UHU TTO TUCIIUILINHE

HaunmenoBaHme
OLeHoYHOoro
CpenctBa

Kparkast XapakTepuCTHKA OIIEHOYHOTO CPEACTBA

[IpencraBnenue

OILICHOYHOT'O CPeJICTBA

B hoHne

Tekyumii KOHTPOJIb

[IpakTrueckue
a00TbI

UTaGopaTopHbie
a0OThI

CamMmocTosITeIbHAS
a0oTa

[IpomexyTouHas aTTecTanus

KonTponbHas
abora

DK3aMEH

4. Meroan4eckre MaTepralbl, OMPEAEIIIIOIINEe MPOUEYyPhl OLICHUBAHUS 3HAHUW, YMEHHI, HABBIKOB

U (UJIK) ONBITa ACSITENbHOCTH, XapaKTEPU3YIOIINUX ITaIlbI
(dbopMUpOBaHUS KOMITETEHIIUI

IIpoyedypul oyenusanus 3Hanuil, yMeHUull, HA8bIKOS U (U1U) ONbIMA OesAMeNbHOCIU NPUBOOAMCA HO

KaAx*COOMY OYeHOUHOMY cpedcmay. [Ipusooamesa makaice CColiKU HA COOMEEMCmMeEYyIouue

Memoouyeckue mamepuaiibl 07151 CAMOCIMOSAMENbHOL pa60mbl 06)/‘161701/146206’}1 no OMCI/!MI’ZJZMH&

KOmopble cooeparcam onucanue npoyeoyp oyeHu8aHus.




[Tpunoxenue 3 k [lopsaaxy
INEPEYEHb OHEHOYHBIX CPEACTB AJIA TEKYIIEI'O KOHTPOJIA 1
[TPOMEXYTOYHOM ATTECTALIMHU 11O JUCLIMITJIMHE

[IPECTABICHUIO TMOJYYEHHBIX  PE3YyJbTaTOB
OIIPEIEICHHON y4eOHO-TIPAaKTUUECKOH,
M CCIIEIOBATENILCKOW M HAYYHOU TEMBI

petieHus]
y4e0HO-

Hanwmeno -
[IpencraBnenue
BaHUE
KpaTkas xapakTepucTHKa OLIEHOYHOTO CpeACTBa OLICHOYHOT'O CPEJICTBA
OueHo4HOro
B (hoHIC
CpencrBa
KomioxkBuym CpeacTBO KOHTPOJIA YCBOGHHS Y4eOHOro marepuaia Bompockl o
TeMbl, paszznena  Wiu paznenoB JMCIUTLTUHBL[TeMaM/pa3/ienam
OpraHM30BaHHOE Kak y4yeOHOe 3aHSATHE B BUIE ITUCIUIINHBI.
cobece[0BaHus MPENOAABATENsI ¢ 00YYAIOIIUMUCS Kpurepuu oneHku
CobecenoBanu  [CpeACTBO KOHTPOJISI, OpPraHM30BaHHOE KaK CIieluaibHast
E Oecena mpenojaBareist ¢ OOy4aloOUMMCS Ha TEMBI,
CBSI3aHHBIC C U3yYaeMOM JUCIMIUIMHOMN, M paCCUMTAHHOE
Ha BBIACHEHHWE O0beMa 3HAHWUU O0YyYaromerocs Io
OIpeieICHHOMY pa3jieny, TeMe, MPoOIeMe U T.1.
Jloknan, [TpoayKT camocTOATENbHOM paboThl 00ywaromerocs, Tembl TOKIIa10B,
cooOrieHne [IpECTaBISAIOMNN COO0H MyOIMYHOE BBICTYIIIICHHE TIO COOOIICHUH.

Kputepun orieHKn

Kpyrasiii cTou,
ICKyccHs,
[MOJIEMHKA,
ITUCIIYT,
/le6aThl

OIICHOYHBIC CPENICTBA, ITO3BOJIIONINE BKIFOYHUTH
00yJaronuXxcsi B MPOIECC OOCYKIEHUS CIIOPHOTO
[BOIIpOCa, HpO6JIeMBI U OHLOCHUTbL HUX YMCHUC
ApryMEHTHPOBATh COOCTBEHHYIO TOUKY 3pEHUS

[lepeuenn
ITCKYCCHOHHBIX TEM
IS TPOBEICHUS
KpYyTJI0ro CToJIa,
ITVICKYCCHUH, TIOJIEMUKH,
ucyTa, 1e0aToB.
Kputepun oieHKn

JlenoBas u/uau
[posieBast urpa

CoBMecTHasi JEATENbHOCTh I'PYNIbl 00ydaloUXcsl U
[pernogaBareis IMOX YIPaBIECHUEM IPEnofgaBaTeias C
[[EJIbI0 PEIICHHUS YYEOHBIX M MpodecCHOHATBHO-
OPUEHTHUPOBAHHLIX 3aJa4 ITyrem HUTPOBOI0)
MOJICIIMPOBAHUS PEATBbHOM MPOOJEMHON CHTYaIlUH.
[1o3BOJIsI€T OLICHUBATh YMEHUE aHAJIU3UPOBATh U PEILATh

[TUITNYHBIC HpO(bCCCI/IOHaJ'IBHBIC 3aJadu

Tema (mpoGiema),
KOHILICTILIHS, POJIH U
0°)KMJAEMBIN PE3yJIbTaT
[0 Ka)KI0W UIrpe.
Kputepuu oneHku

[IpoexT

Cutyanuos- [IpobnemHOe 3amaHKMe, B KOTOPOM OOydaromiemycs 3anaHus Ui peleHus
HbIE 3a/1a41 [IpeIaraloT OCMBICIHUTh PEaIbHYI0O IPOQpecCHOHATBHO- Kelic-3aauu.
(Kerchl) OPUEHTUPOBAHHYIO CUTYAIIUIO C LETbIO pelleHus JaHHo  |[Kputepuu olieHKH
[TpoO1eMbI
KontponbHast  [CpencTBo NpOBEPKHU YMEHHMM IPUMEHSTH I1OTYYEHHbIE KoMmmuiekT
PaboTa 3HAHUSA U1 PELLEHNUs 33aa4 ONPEAEIIEHHOTO TUIIA II0 TEME  |[KOHTPOJIBHBIX 3aJaHUM
U pas3aeny [10 BapHaHTaM.
Kputepun onieHK1
PacueTHo- CpencTBO MPOBEPKUA YMEHUHN MTPUMEHSATh MOTyYCHHBIE KomnnekT 3amanuii
rpaduyueckas 3HAHWS II0 3apaHee OMNPEIECIIEHHON METOIMKE JUIs 1151 BBITIOJTHEHUS
Pabora [pELICHMS 3aJ1ad WJIM 33aJaHUui 10 MOMYJII0 WIIH [pacyeTHO-
VCLIUIIMHE B LIEJIOM rpaduueckoil paboTsI.
Kputepuu oneHku
KypcoBoit KOHEYHbIN NMPOMYKT, MOJY4aeMbIii B pe3yJbTaTe TeMbl rpyIIoOBbIX

[JTAaHWPOBAHUSA U BBIIIOJIHCHUSA KOMIIJIICKCA y‘-Ie6HBIX )48

1/




(paboTa)

HcciIe0BaTeNbCKUX 3amaHuil. 1103BosIIeT OLIEHUTH
MEHHsI 00YHYaAIOMIMXCSI CAMOCTOSITEIbHO KOHCTPYHPOBATh

MHaBU Ty aTbHBIX
poektoB. Kpurepun

CBOY 3HAHWUSI B ITPOIIECCe PEIICHUS IPAKTUICCKUX 3a/1a4 U
mpoOJieM, OPUEHTUPOBATHCS B HMHPOPMAIMOHHOM
[IPOCTPAHCTBE u YpOBEHB c)OpPMUPOBAHHOCTH]
AQHATTUTHYECKIX, HCCIIEIOBATEIIbCKUX HABBIKOB, HABBIKOB
[IPAKTUYECKOTO M TBOPUYECKOTO MBIILUICHUS. MOXeT
BBITTOJHATHCS B MHAWBHIYaJTbHOM TTOPSIIKE WK TPYIIION
00yJaronuxcs

OLeHKHN

Pedepar [TpoayKT camocTOATENbHOM paboThl 00ywaromerocs, Tembl pedepaToB.
[PEACTABIISIONIUNA CO00M KpaTKoe W3JIOKEHUE B Kputepun orieHKn
[MCbMEHHOM BUJIE MOJIYYEHHBIX pe3yIbTaTOB
TEOPETUYECKOTO aHajau3a OMPENCIICHHON  Hay4HOU]
(yueOHO-HCcCIe10BaTeNbCKON ) TeMbl,  TJe aBTOP
[PACKPBIBAET CYTh UCCIETyEMOM MPOOIEeMbl, TPUBOIUT
[pa3TMYHBIC TOYKH 3pEHUs, a TaK K€ COOCTBEHHBIC
B3IJIs1/1b] HA HE
Dcce Cpenctso, MO3BOJISIOIIEE OIICHUTDH yMenue[l'emarnka scce
oOyuJarolerocs IMCbMEHHO U3JIarath CyTh MocTaBiieHHON [Kputepun onenku.
POOJIEMBI, CAMOCTOSITEIBHO TPOBOJIUTH AHATU3 ITON
[IpoOnemsbl ¢ HUcnonp3osannem KoHnenmmit pﬂ
AQHATUTHYECKOTO MHCTPYMEHTApUsl COOTBETCTBYIOLIEH]
IMCLIMIUTMHBL, eJ1aTh BBIBObI, 0000IIAIONIIEe aBTOPCKYIO
[O3MIIMIO IO OCTaBJICHHOU polieme
PaGouas JlugaKTHYeCcKuii KOMILIEKC, MpEeAHA3HAYEHHBIN s O6paser paboueii
Tetpanb CaMOCTOSATENbHON paboter  OOyuarorerocs rerpaau . Kpurepuu
[TO3BOJISIFOIIMNA OLIEHUBATH YPOBEHb OCBOEHUS UM OLICHKH
4eOHOTO MaTepuaia
PasHoypoBHEe-  |A) penpoAyKTUBHOIO YPOBHS, 103BOJISIIOIIME OLICHUBAaTh  [KOMIUIEKT
BbIC 33]1a41 1 IMarHOCTUPOBATH 3HAHUE (PAKTHUUYECKOTO MaTepralia U [pa3HOYPOBHEBBIX
1 3a]1aHUs Y MeHne MPaBUJIBHO  MCIOJIb30BaTh crienuasbHble3agad v 3a1aH
TepMUHBI U MIOHSATHUS, Y3HABaHHE 00BEKTOB U3YUCHUS B Kputepuu onieHKU Ui.
[paMKax OMNpEJEIEHHOTO pa3fena AUCLUILIUHBL b)
[PEKOHCTPYKTUBHOI'O YPOBHSI, MO3BOJISIFOIINE OLICHUBATh U
IIMarHOCTUPOBATh YMEHUS CUHTE3UPOBATh,
aQHAJIN3UPOBATh, 0006mate Matepuain c
(bopMyIHpoBaHHEM KOHKPETHBIX BBIBOJIOB,
yCTAaHOBJICHHUEM MPUYMHHO-CJIEICTBEHHBIX CBsi3eil; B)
TBOPYECKOTO YPOBHS, MO3BOJISIOIIME OLICHUBATh U
TMarHOCTUPOBATh YMEHHS, UHTETPUPOBATH 3HAHUS
[Pa3TMUHBIX 00J1acTel, apryMEHTHPOBATh COOCTBEHHYIO
TOUKY 3peHUsI
TecT Cuctema CTaHIapTU3UPOBAHHBIX 3aaHuH, no3Bossionas  (DOHA TECTOBBIX
ABTOMATU3UPOBATh IPOLENYPY MU3MEPEHUS YPOBHSI[3aJaHU! IO pa3jenam
BHaHUI 1 yMeHUI oOydaromierocs 1 TeMaM. MHCTpyKIus
10 BBIIIOJHEHUIO.
Kpurtepun onieHkn
Tpenaxep TexHuueckoe CpencTBO, KOTOPOE MOXKET OBbITh OMIUIEKT 3aJIaHui
MCII0JIb30BaHO JUTSt Kontpouns npno6peTeHde;[n;{ paboThI Ha
oOyuaronumcs IpoecCUOHaIbHBIX HABBIKOB, YMEHUH, TpeHaxepe. Kpurepuun
BIIaJICHUH 1O YIIPABJICHUIO KOHKPETHBIM MAaTEPUATIBHBIM  [OLEHKH
O6BbEKTOM
[TopTdommo [{eneBas nmoadopka Pa6or obyuaromerocs,|CTpyKkTypa
[pacKpbIBaloIlasl €ro MHAWBHIyalIbHbIE 00pa3oBaTelbHbIE  [TOPTQOIHO.

JTOCTHOKCHU S

Kpurepuu oneHku




[TBopueckoe [Uactmuro  permameHTHpOBaHHOE  3ajaHMe, uMeromee]TeMbl IPYTIIOBEIX




Baganue

HECTaHJApPTHOE  pEIIEHUe n [To3Bousromee
INATrHOCTUPOBATL YMCHUS, BJIAJACHUA HHTCTPHUPOBATH
BHAHUS Pa3IUYHBIX oOJacTeil, apryMeHTHpOBaTh
COOCTBEHHYIO TOUKY 3peHUs. MOXKET BBIMOIHATHCS B

MHAMBUAYATbHOM HOPSIKE WM TPYNION 00yUYaloIuXcsl

15005 M 051
VHIMBU/TyTbHBIX
TBOPUYECKUX 3aIaHUHN
Kpurepun onieHkH.

3ader,
JK3aMeH
(YCTHBIN W
[MCbMEHHBIN ) *

Dopma MPOMEKYTOUHOU ATTECTAIIMHU 110 JTUCLHUIUINHE,
[103BOJISAIONIAs OLIEHUTH PEe3yJIbTaThl 00yUEHHS U YPOBEHb
c(hOpMHUPOBAHHOCTH KOMITETCHIIMI HA Tare n3y4eHus
JTUCIIUITIINHBI.

TeopeTnueckue
BOTIPOCHI U
MPaKTUYECKHE 3aaHus
17151 TTOATOTOBKH.
KoMIIIEKT OMIIETOB,
0aHK TECTOB.

Kputepun onieHKH.

*B cayuae npumeneHuss UHHOBAYUOHHBIX (DOPM OYEHUBAHUSL 8 X00e NPOMENCYMOUHOU ammecmayuu
8 honoe oyeHouHbIX cpedCcms 00IHCHBL ObIMb NPEOCMABIeHbl 3A0AHUSL, MeMOOUYECKUE YKA3AHUSL K
UX BbINOIHEHUIO, NPOYEOYPbL OYEHUBAHUSL U KPUMepUU OYeHKU




MHHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE ATEHTCTBO XEJIE3HOJIOPOXXHOT'O TPAHCIIOPTA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIbHOE
YUPEXJEHWE BbICILIEI'O OBPABOBAHU S
CAMAPCKUI TOCYJAPCTBEHHbBIN YHUBEPCUTET ITYTEN COOBILEHUS (CamI ' VIIC)
daxkynbTeT
Kacdenpa

Bomnpocsl k 3x3amMeny

10 TUCIUILINHE Ddusuxka.

(HaMMEHOBAaHUE JIUCITUTIINHEI )

1. Caer Kak 3JeKTpOMarHuTHas BojHa. OTpakeHHEe U MPETOMIICHUE 3IEKTPOMArHUTHBIX BOJH
Ha IpaHuUlIe pa3jieia ABYX Cpel.

2. CBeroBbI€ JIyuHu. 3aKOHBI TeoMeTpruieckor onTtuku. [Ipunmun depma.

3. llenTpupoBaHHbIEC ONTUYECKHUE CUCTEMBI. JIMH3bI. DopMmyia TOHKOM JuH3BL. [locTpoeHue
U300paXKCHUI B TUH3AX.

4. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. HTepdepenus cBera. YcinoBue

MaKCHMyMOB U MUHUMYMOB. MeTo b1 HaOt01eHusI UHTep(hEepeHIINH CBETA.

HnuTepdepeniiys cBeta B TOHKUX MJICHKAX U MIACTUHKAX.

Konbua Herotona.

Judpaxius cBeToBbIX BosH. Metoz 30H @penerns.

Hudpakaus OpeHens Ha KpyTjioM oTBepcTur u aucke. Crupanb Openess.

L % 20

Hudpakuus Opaynrodepa Ha OTHOMN TIIEITH.

10. Iudpaxuus @paynrodepa Ha 1uppakIIMOHHON pelIeTKe.

11. Tucnepcus cBeTta. DJIEKTPOHHAs TEOPUS AUCIIEPCUH.

12. EcTecTBeHHBIN 1 MOJISPU30BaHHbIN CBET. [lossipu3anus cBeTa Npu OTpaKeHUU U
NPEJOMJICHUH Ha TPaHULIE ABYX JAUAJIEKTPUKOB.

13. Ionsipu3zaius cBeTa Mpu NPOXOKACHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

14. TenoBoe U3JIy4E€HUE U €70 XapAKTEPUCTUKH.

15. 3akons! TerioBoro u3nydeHus (3akonsl Kupxroda, Credana — bonprimana, Buna,
dbopmynsr Penes-/[xunca u [1nanka).

16. ®otorddekr. 3akoHbl PoTodPPeKTa U UX O0BICHEHHE C TOUYKU 3PEHUSI KBAHTOBOU TEOPUHU

CBeTa.

17. 3dbdext Komrnrona u ero anemMeHTapHasi TEOpHsI.



18. Pa3BuTHe npepcraBneHuil o cTpoeHnn aroMa. bopoBckasi Teopust BOAOPOI0TIO00HOTO
aToMa.

19. KopnycKyJisipHO-BOJIHOBOM JTyajlu3M CBOMCTB BellecTBa. BomHbl Ae bpoiiis u ux cBOKCTBa.

20. CooTHomeHue HeonpeaeneHHocTel [ eiizenoepra.

21. BonHoBast pyHKIUS U €€ CTATUCTUYECKUNA CMBICIL.

22. O6mee ypaBuenue lllpenunrepa. Ypasuenue Llpeaunrepa aist cTalliOHAPHBIX COCTOSHUI.

23. YacTuia B OTHOMEPHON MOTEHIUATILHOM sIME.

24. [Ipoxok1eHHEe YacTUIIeH MTOTEHITMATBLHOTO Oapbepa.

25. Bopopononono6Hbie aToMbl. DHepreTuyeckue ypoBHH. [loTeHMans! Bo30yKIeHUs U
noHu3auu. CrekTpsl BOJOPOAONOJO0OHBIX ATOMOB.

26. Hepa3znnuuMoCTh OJIMHAKOBBIX YacTHUIl B KBaHTOBOM MexaHuke. [Ipuniun [Taymu.
CrpyKTypa SHEPreTHUYECKUX YPOBHEN B MHOTO3JIEKTPOHHBIX aTOMAX.

27. Tunsl cBs13el 2IIEKTPOHOB B aTOMax.

28. Monekyna Bonopoaa. Pusndeckas IpupoJa XUMUYECKOU CBsI3U. MIOHHAs M KOBaJIEHTHAs
CBS3U.

29. DnexTpoHHbIE, KOJIeOaTeNbHbIE U BpaIllaTEIbHbIE COCTOSIHUSI MHOTOQTOMHBIX MOJIEKYI.
MounekyJspHbIE CIIEKTPBI.

30. DnemMeHThl KBaHTOBOW TEOPUH U3ITy4eHUsI. BBIHY)KIIEHHOE ¥ CIIOHTAaHHOE U3yYeHUE
dbotonoB. [IpuHIUI paboTH KBAHTOBOT'O T'€HEPATOPA.

31. Ctpoenue aToMHOro sigpa. Moaenu siapa. SAnepHele peakii. 3aKOHbI COXPAHEHUS B
AJIEPHBIX PEAKLUAX.

32. PaguoakTuBHBIE NpeBpalleHus saaep. Peakuus saeprHoro aenenus. Llennas peaxknus
JeneHus. SInepHbIil peakTop.

33. DneMeHTapHbI€ YaCTHUIIbI U UX B3aUMOJCHCTBUSI.



Kputepun (popMupoBaHUs OL[EHOK 10 IK3aMEHY

OOyuaromyecs: JOMYyCKAlOTCS K dK3aMEHYy MO IUCIMIUIMHE MpenojaBaTeieM Ipu YCIOBUH
BBIMOJIHEHUSI U 3allUThl BceX J1a0OpaTOPHBIX M MPAaKTHUYECKHX paboT, a TakkKe KOHTPOJIbHOMN
paboThl, IPETYCMOTPEHHBIX paboveil MporpaMMoOi Ha JaHHBIA CEMECTD.

«O1auuHo» (5 6amnoB) — 00yJaOIIUICS JEMOHCTPUPYET 3HAHUE BCEX PA3eliOB M3ydaeMOi
JTUCIUIUTAHBL: COAepKaHue 0a30BbIX MOHATHA M (PyHAAMEHTAIbHBIX MPOOJIEM; YMEHHE H3JIarath
MPOrpaMMHBIM  MaTepuail C JIEMOHCTpalell KOHKpPETHhIX mpuMepoB. CBOOOTHOE BIIaJICHHUE
MaTepuaioM JOJDKHO XapaKTepU30BaThCsl JIOTMYECKOW SCHOCTbIO M UYETKUM BHIEHUEM IyTeil
NPUMEHEHUS MOJYYCHHBIX 3HAHWHA B MPAKTHYECKON AESITeNbHOCTH, YMEHHEM CBS3aTh MaTepHal C
JIPYTHUMH OTPACIISIMH 3HAHMSL.

«Xopoumo» (4 6amna) — 00ydYarOIMUNICI TEMOHCTPUPYET 3HAHUS BCEX Pa3eioB M3y4aeMOu
JTUCIUTIIMHBL: colepkaHhue O0a30BbIX TMOHATHH M (QyHIAMEHTAIBHBIX MpoOJeM; Mpuodpesn
HEOOXOJMMbIE YMEHHS W HaBBIKH, OCBOWJI BOMPOCHl MPAKTHUYECKOTO MPUMEHEHUS TOTYyYEHHBIX
3HaHUi, He TOMYCTHI (PaKTHUECKUX OIMOOK MPU OTBETE, TOCTATOYHO MOCIEOBATEIBHO U JOTHYHO
u3jaraeT  TEOpPETUYECKUH  Marepuall, JIOMycKas JIMIIb  HE3HAUYWTEIbHbIE  HapyIIECHUs
MOCTIEIOBATEIbHOCTH H3JIOKEHHUS M HEKOTOpble HETOYHOCTU. TakuMm oOpa3oMm JaHHasl OIEHKa
BBICTABIISICTCS 32 IPABUIIbHBIN, HO HEJJOCTATOYHO TOJHBIN OTBET.

«YnoBiieTBOpUTENbHO» (3 Oamna) — oOyyaromuicss AEMOHCTPUPYET 3HAHHE OCHOBHBIX
pa3aenoB MporpamMMmbl M3y4aeMoro Kypca: ero 0a30BbIX HMOHATUN U (yHIAMEHTAIbHBIX MPOOJIEM.
OpHako 3HaHHME OCHOBHBIX NPOOJieM Kypca HE MOAKPEIUISIOTCS KOHKPETHBIMU MPAKTUYECKUMU
OpUMEpaMH, HE MOJHOCTBIO PACKPBITA CYIIHOCTH BOIPOCOB, OTBET HEIOCTATOYHO JIOTUYEH M HE
BCETJIa MOCIe10BaTeNeH, JOMYIICHbI OINOKH 1 HETOYHOCTH.

«HeynoBaerBopurteabno» (0 6auI0B) — BBICTABISETCS B TOM Cllydae, Korja oOydaroutuics
JNEMOHCTpHUpPYET (hparMeHTapHbIE 3HAHHUS OCHOBHBIX Pa3esioB MPOrpaMMbl H3y4aeMoro Kypca: ero
0a30BbIX MOHATHH M (yHIAMEHTalIbHBIX MpodiaeM. VY 5K3aMeHyeMoro ciabdo BbIpakeHa
CIOCOOHOCTh K CAaMOCTOSITEIbHOMY AaHAJIWTHYECKOMY MBIIUICHHIO, HWMEIOTCS 3aTpyJHEHUS B
U3JI0)KEHUU MaTepuaina, OTCYTCTBYIOT HEOOXOIUMBbIE YMEHHUS U HaBBIKM, JOIYIIEHBI IpyOble
OIIMOKM M HE3HaHWE TEPMHUHOJOTHHU, OTKa3 OTBEYaTh Ha JONOJHUTENIbHbIE BOMPOCHI, 3HAHUE

KOTOPBIX HGO6XO,Z[I/IMO AJI TIOJTYYCHU A MMOJI0KUTETEHOM OLICHKU.

CocTaBuTrenn CanbaukoB Anekcannip HukonaeBuu

" 2019 .




dopma dK3aMeHAIOHHOTO OueTa

®I'bOY BO

®unnan Caml YIIC B
r.Caparose

Kagenpa «HxeHepHbIE,
ryMaHHUTapHBIE,
oOmenpodeccuoHaIbHbIe
11 €CTECTBEHHO HayuYHbIE
T CLIUTIIIHBIY

2019/2020 yu.ron

SK3AMEHAILIMOHHBII BUJIET Ne 1

Jucuumniauaa Ou3nka.
CrnenuanbHocThb 23.05.06CTpOUTENBCTBO KEIE3HBIX
I0pOT, MOCTOB U TPAHCIOPTHBIX TOHHEJIEH

_Bonpoc 1. Cer Kak »JIEKTpOMAarHUTHas BOJIHA.
OTpakeHHE M MPEIOMIICHHE HIEKTPOMAarHUTHBIX
BOJIH Ha TpaHUIle pa3/enia AByX Cpel.

Borpoc 2. Dddext KomnTona u ero snemeHTapHasy

Teopusl.

YTBEPXIAIO
3am. qupekropa o BO
CamI'VIIC ¢pwmnan B
r. CaparoBe
.M. Ilonosa

CocraBUTEND:

CanbHukoB Anekcanp Hukonaesuu

« »

2019r




