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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpamMMe AUCUUIUIMHBL «OO0mast ¢u3uka (BOJHBI, ONTHKAa M aToMHas (u3uka)» ¥ obecrednBaeT
MIPOBEPKY OCBOCHHUS IUIAHUPYEMBIX pE3yJNbTaTOB OO0y4YeHMs] (KOMIETEHLUHUH M UX HWHAUKATOPOB)
MOCPEACTBOM MEPOIPHUITUI TEKYILIEH U IPOMEKYTOUHOU aTTECTALMHU 110 JUCHHUIUIMHE.

ey 1 3a5aun GoHIA OLIEHOYHBIX CPECTB

Llenpro @oH/IA OLICHOYHBIX CPEJICTB SBISETCS YCTAHOBICHHE COOTBETCTBHS YPOBHSI OATOTOBKH
o0ydJarommxcs TpeOoBaHUAM (heaepaIbHOro roCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa.

I[HSI JOCTHXXKCHUA MOCTaBJICHHOM neian CDOHILOM OICHOYHBIX CPCACTB IO JUCHHUIIIIMHC ((061_1_[3,51
¢u3uKa (BOJHBL, ONTHKA M ATOMHAsl (GU3HUKA)»» PEIIAIOTCS CIEAYIOIINE 3aaun:

— KOHTpOJIb M YIPAaBJICHHE MPOLIECCOM MPHOOpPETeHHS OOYYAIOUMMUCA 3HAHUM, YMEHHHA |
HaBBIKOB, TPETyCMOTPEHHBIX B paMKaxX JTaHHOW JMCIHIUINHEI,

— KOHTPOJIb U OLICHKA CTEIIEHU OCBOCHHUs KOMIIETCHIUH, IIPEyCMOTPEHHBIX B paMKax JaHHOU
JMCIUTITNHEI;

— obecrieyeHre COOTBETCTBUS PE3yIbTaTOB OOyueHHUs 3ahadam Oynyiied npodeccruoHalbHON
JICATEIIFHOCTH 4Yepe3 COBEPLICHCTBOBAHHME TPAIMIMOHHBIX M BHEAPCHHWE WHHOBALMOHHBIX METOIOB
o0yudeHus: B 00pa30oBaTeIbHBIH MpoliecC B paMKaxX JaHHOW JUCLMILIUHBI.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesyromame oceoenusn OII 6axkanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu

e3yiomamamu 06yuenu}l no ()ucuunﬂune:

ACATCIIBHOCTH, ITIPUMCHSATH
METOAbI MATEMATHYCCKOT'O
aHaJIM3a U MOACIIMPOBAaHNA,
TECOPCTUYICCKOTO U
OKCIICPUMCHTAJIBLHOT'O
HCCICOOBaAHUA

Koapl HaumenoBanue Kox u HauMeHOBaHMe MHAMKATOPA
KOMIIeTeHIUii KOMIIETEeHIINH JOCTH:KEHUS KOMIIEeTEeHIINH
YKE-1 Crioco0€eH HCIIOJIb30BaTh 3-VKE-1 3HaTh: OCHOBHBIC 3aKOHBI

3HAHUS €CTECTBEHHOHAYUYHbIX TUCLIMILINH, METO/IbI

€CTECTBEHHOHAYYHBIX MaTeMaTUYECKOTO aHaJIM3a U MOJICTTUPOBAHHS,

JTUCHUTUINH, TPUMEHSTh TEOPETHYECKOTO M KCIIEPUMEHTATIHLHOTO

METOJIBI MATEMATHIECKOT'O HCCIICTOBAHUS

aHanu3a u moaenupoBanus, | Y-YKE-1 YMmeTs: ucnosibp3oBaTh MaTeMaTHYECKHUE

TEOPETUYECKOTO U METO/Ibl B TEXHUUECKUX MTPUIOKECHUSX,

AKCIEPUMEHTAIBHOTO PacCUYUTHIBATh OCHOBHBIE YHCIIOBBIE

HCCIIEIOBAHUS B XapaKTEPUCTUKU CIy4alHbIX BEJIMYMH, PEIIaTh

IIOCTABJICHHBIX 3aJa4ax OCHOBHEBIC 3aJ]a4ll MAaTEMAaTHYECKON CTATUCTHKH;
peliaTh TUIOBBIE pacYeTHBIE 3a/1a4n
B-YKE-1 Bnaners: METOIaMU MAaTEMaTHYECKOTO
aHajM3a U MOJCIMPOBAHUS; METOJaMHU PELICHUS
3a/1ay aHAJIM3a U pacueTa XapaKTEePUCTHK
(MBUYECKUX CHCTEM, OCHOBHBIMH IIPHEMaMH
00pabOTKH HKCIIEPUMEHTAIbHBIX JIAHHBIX,
METOaMH pabOThI C IPUKJIATHBIMH
MIPOrpaMMHBIMU IPOYKTaMU

OIIK-1 Crioco0€eH HCIIOIb30BaTh 3-OI1K-1 3HaTh: 0a30BbIE 3aKOHBI

0a30BbI€ 3HAHMS €CTECTBEHHOHAYYHBIX TUCIUIUINH; OCHOBHBIC

€CTECTBEHHOHAYYHbIX MaTeMaTH4YeCKHUE 3aKOHbBI; OCHOBHBIC (DM3UUYCCKHE

JUCIUILINH B SIBJICHH S, TIPOIECCHI, 3aKOHBI U TPAHUIIBI UX

npodeccnoHanbHOM MIPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX

XUMHUYECKHX 3aKOHOB U SIBJIEHUI; METO/IbI
MaTEMaTHYECKOTO MOJEINPOBaHMS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAIILHOTO
WCCIIEIOBAHMS

V-OIIK-1 Y™MeTb: BBISBISATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh Ipo0ieM,
BO3HUKAIOIIKX B X0/1€ MPO(heCCUOHATILHOM
JIESTEIIbHOCTH, IPUBJIEKATh JUIS MX PELLIEHUS
COOTBETCTBYIOIIUH (PHU3UKO-MaTeMaTHUYECKHM
anmnapar

B-OIIK-1 Brnaners: MaTeMaTHYECKUM aIllapaToM
JUIs pa3paboTKU MOJETIeH MPOLIECCOB U SBJICHUH,
pelIeHns MPaKTUUeCKUX 3a1a4
npoeCCUOHATLHOMN 1eATEIbHOCTH; HABBIKAMHU
MCIOJIb30BAaHUsI OCHOBHBIX 00LIEPU3NYECKUX
3aKOHOB U NIPUHIUIIOB

1.2. Dmanot hopmuposanus komnemenyuit ¢ npouecce océoenusn OIl 6akanaspuama

KoMmoHeHTHI KOMHCTGHHHﬁ,

Kak IIpaBuUIIo,

bopMUpPYIOTCS TPH U3YYCHHH HECKOJIBKUX

JUCLHUIIINH, a TAaKK€ B HEMAJIOM CTENEHW B Ipolecce NpoxoxaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITeNIbHONW paboThl oOyuatomierocs. Bommonnenue u 3amuta BKP sBnstorcs Bunom yueOHON
JeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GopMUPOBAHHSI KOMITETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B TPOLIECCE OCBOSHUS TUCIUITIIMHBIL




- HAYaJBHBIN STanm — Ha 3TOM dTane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTATbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCA OCHOBHBbIE Kareropuu, (opmupyiorcs 6a3oBble ymeHHsA. CTyaeHT
BOCTIPOM3BOJNT TEPMUHBI, (DaKTHI, METOIbI, TOHATHS, MIPUHIIUIIBI U IPABUIIA; peliaeT ydeOHble 3a1a9u
1o oOpasiy;
- OCHOBHOM »Tam — 3HAHWS, YMEHUS, HABBIKH, oOecreuyuBaroniue (HOPMUPOBAHHE KOMIICTCHIIUH,
3HAYUTENIbHO BO3PACTAIOT, HO €lIe HE JOCTUraloT UTOrOBBIX 3HaueHWi. Ha sTOoM sTame cryaeHt
OCBAaMBACT AHAJIMTUYECKHE JIEUCTBUS C NPEIAMETHHIMA 3HAHUSMU 10 JAUCHUIUIMHE, CIOCOOCH
CaMOCTOSITENIbHO pellaTh yueOHbIE 3a/1aul, BHOCS KOPPEKTUBBI B aJTOPUTM JEHCTBUM, OCYILIECTBIASA
KOPPEKIIHIO B X0J1¢ pabOThI, IEPEHOCUT 3HAHUS M YMEHHS Ha HOBBIE YCIOBUS;
- 3aBepIIAIOIINH YTall — Ha 3TOM 3Tale CTYACHT JOCTUTaeT WTOTOBBIX IMOKa3aTesiel MO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BEChb HEOOXOAUMBII 00BbEM 3HAHUI, OBJIIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komrereHIMH. OH cocoOeH HCIOJIb30BaTh 3TW 3HAHUS, YMCHHS,
HABBIKY IPU PEIICHUH 33/1a4 TOBBIIICHHOMN CII0)KHOCTH U B HECTaHJAAPTHBIX YCIOBHUSX.

Ortanbl  QOpMHUPOBAHUS KOMIETCHIIMA B XOJ€ OCBOCHUS MAHCIMIUIMHBI OTPAXAIOTCS B
tematndeckom miane (cm. PITJT).

1.3. Cs3b Mexkay (popMUPyeMbIMH KOMIIETEHIMAMH M (OpMaMH KOHTPOJISA MX OCBOCHUS

Ne | Kourponaupyembie NHaukaTop N0CTUKEHUS HanMeHOBaHHE OLIEHOYHOI 0
n/n pa3zaensl (TeMbl) KOMIIeTeHIIN U cpecTBa TeKyIlel u
AUCHHUILIHHBI NMPOME:KYTOYHOM aTTecTalun
Texkymas arrecranus, 4 ceMecTp
1. Koje0anus u 3-0OI1K-1, YV-OIIK-1, B-OIIK-1 Komnmoxsruym
BOJIHBI 3-VKE-1, V-YKE-1, B-YKE-1
2. OnrTuka 3-OIIK-1, Y-OIIK-1, B-OIIK-1 KonrtponbHas padota
3-VKE-1, V-VKE-1, B-YKE-1
3. AToMHasi pu3nKa 3-0OI1K-1, Y-OIIK-1, B-OIIK-1
3-YKE-1, Y-VKE-1, B-YKE-1
IIpomeskyTouHas arrecTanmsi, 4 ceMecTp
DK3aMeH 3-OIIK-1, Y-OIIK-1, B-OIIK-1 DK3aMeHALMOHHBIA OUIeT
3-YKE-1, Y-VKE-1, B-YKE-1




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjbTaTaMu OCBOCHUA IMPOrpaMMbl JUCHUIINIMHBIL ABJIAKOTCA C(i)OpMHpOBaHHBIe KOTHUTHUBHBIC ACCKPUIITOPLI «3HATH», «KYMCTb)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYeHUS TUCIMILIMHEI 10 STalaM B paMKax pa3IMyHOro BUAA yUeOHBIX 3aHATHIA U CAMOCTOSITEIBHON paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMH Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

Huxe nmoporosoro

CTYJIeHT HC B COCTOAHUU MPOAEMOHCTPUPOBATH O6J'Ia)IaHI/Ie KOMIICTCHIIUSIMHU B

CTAHJAPTHBIX CUTYyallUsX.

YpoBHu CoaepixaTesibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/Marudannabuas
onycaHue YPOBH % LKA/ VI OLeHKH
OCBOCHHsl | IK3aMeHa/3aueTa
Boicokmii TBopueckas IeSITeNbHOCTh | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00agaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTaHJIaPTHBIX CUTYaLMUsIX: TOKA3bIBAET 90-100 OTiHo/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarthb mpobiemMy/3agady TEOPETUIECKOTO HITN
HPUKIIAJHOTO XapakTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHH
IIponBuHyTHIN IIpumenenne 3HaHMM W | Brarouaem Hudicecmoawjuli ypoGeHs.
Bce 6uowi komnemenyuti yMeHuil B Oosee mupokux | CTyAEHT MOXET JoKa3aTh BIIaJIEHUE B/
cpopmuposanvl na KOHTEKCTaX Y4eOHOM U | KOMIETEHLHUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHpb X0poIo/
NPOOSUHYMOM YPOBHE & npodeccnoHanbHOM coOuparb, CUCTEMaTU3UPOBATh, AHAJTU3UPOBATD 3a4TeHO
coomeemcmeuu ¢ yeasimMu u | JACATEIbHOCTH, HEXENIU IO | U IPaMOTHO MCIOJIb30BaTh MH(OPMAIHUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OonbIIei 0JIei | CaMOCTOSTENHHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITEIBHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMU C/
WHUIHATHBBI TEOPETUUECKHE MOJO0KEHHS MU 0OOCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IToporosnolii PenponykTuBHas Crynent JIEMOHCTPHUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMM B CTaHAAPTHBIX CHUTYaIUsIX: 3a4yTeHo
cgpopmuposaHvl Ha NOPO208OM U3JIaraeT B Ipeeiax 3a4ad Kypca TEOPETHUECKH
yposHe U TIPaKTUYECKU KOHTPOJIUPYEMBIl MaTepHuall. 60-64 E/llocpencreenno
/3auTeHo
OTcyTcTBHE PU3HAKOB MIOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE C(POPMUPOBAHBI. 0-59 HeynonerBopurenbHo/

3auTreHo




OrneHnBaHUE PE3yNbTaTOB OOYYEHHUsI CTYICHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO PETIaMEHTY
TEKYIIEro KOHTPOJISA U MPOMEKYTOUYHOM aTTECTAIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OIICHOYHOTO cpeacTBa v npuBoaarcs B 1. 4 ®OC. HToroselit ypoBeHb cHOPMUPOBAHHOCTH KOMIIETEHIIUN
IIPY U3y4EHUU JUCIHUILTUHBI ONIpeIesieTcs mo Tadbmuie. [Ipu 3ToM clieyeT MoHNMAaTh, YTO TPAHUIIA MEXKTY

YPOBHAMHU OJId KOHKPETHBIX PE3YJIIBETATOB OCBOCHU S 06p330BaTeJIBHOI>'I IIporpaMMbl MOKET CMCIIATHCS.

YpoBeHb c(hpopMHPOBAHHOCTH Tekymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
KOMIIETCHIM U
BbICOKHMI BbICOKHI
BBICOKUH NPOOBUHYMbLLL BbLCOKULL
8bICOKULL npOOSUHYMbLUL
nopo2oaulil BbLCOKULL
8bICOKULL nopo2oswlil
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTBII
NPOOBUHYMbLLL NnOPO208bILL
NnOpOo208blll NPOOBUHYMbLUL
IIOPOTOBbIN MOPOToOBbIN MOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIN HH2Ke TIOPOroBOro
HHKe IOPOroBOro -

3. MeToanueckne MaTepuabl, OMpeAe/sIoNe MPoueIypbl OlleHUBAHNS 3HAHUI, YMEHH i, HABBIKOB
U (W) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEeHIM

Hrorosas arrecranys N0 JUCUMIUIMHE SBIISIETCS HHTEIPAJIBHBIM II0KA3aTeJIEM KaueCTBa TEOPETUYECKUX U
IPAKTUYECKUX 3HAHUH M HABBIKOB OOYyYaroIIMXCs IO JUCLUIUIMHE M CKJIAJIbIBAE€TCS M3 OLCHOK,
IIOJIYYEHHBIX B XOJI€ TEKYLIEH U IIPOMEKYTOUYHOMN aTTeCTALNH.

Tekymiast aTTecTaus B CEMECTPE MPOBOIAUTCS C 1IETbI0 00ecreueHnss CBOCBPEMEHHOM O0OpaTHOW CBSI3H,
JUISL KOPPEKIMK 00Y4YeHHUSI, aKTUBHU3AIMH CAMOCTOSATEIHHON PabOThl 00yUYaIOIIIXCA.

HpOMe)KYTO‘IHafl arrectanusd MnpeaHasHadCHa OJid 00BEKTHBHOT'O MOATBCPXKACHUA W OLCHHUBAHUA
AOCTHUTHYTBIX PE3YJIbTATOB 06y‘~IeHI/I$[ MMOCJIC 3aBCPUICHUA U3YUCHUA JUCHUITIIINHBI.

Tekyias aTTecTanus OCyIIECTBIISETCS JBa pa3a B CEMECTP:

e koHTpoabHas Touka Ne 1 (KT Ne 1) — BbIcTaBsieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE MO3HEE 8 HEAeIu
yueOHOTrOo ceMecTpa. Bkirodaer B ce0si OLIEHKY MEpONpPHUATHH TEKYIIETO KOHTPOJS ayAHTOPHOW U
CaMOCTOSITeNIbHON paboThI 00yUaroIerocs o paszeaam/reMaM ydyeOHoM nucumiInHsl ¢ 1 o 8 Hexento
y4eOHOro ceMecTpa.

e koHTposabHas Touka Ne 2 (KT Ne 2) — BeicTaBsieTcs B 3JIEKTPOHHYIO BEIOMOCTb He 1o3/iHee 16 Henenu
yuebHoro cemectpa. Bxirouaer B ce0sl OLEHKY MEpONpPUATHI TEKYIero KOHTPOJS ayAUTOPHOH U
CaMOCTOATENIbHON pa0OoThl OOyYaIOIIETOCsl MO pazjeinam/TeMaM y4eOHOW JUCHUIUIMHBI ¢ 9 mo 16
HEJ/IeI0 y4eOHOro ceMecTpa.

Pesynbrarhl Tekymieil M MPOMEXYTOYHOW AaTTECTAIMM TOJBOJATCA IO IIKalle OauIbHO-PEUTHHTOBOM
CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henensn Bbana
OuenovyHoe cpeacTso MuHmMyM™ Maxcmyn
Texymasi aTrecramusi 1-16 36 60
KonTpoJsbHasi Touka Ne 1 7-8 18 30
Konnoxseuym 7 18 30
KonrposibHas Touka No 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomeskyTOYHAsI aTTECTAIMS - 24 40




DK3aMeH -

Ox3amenayuonnwill Ourem - 24 40
HUTOI'O no pucuMminHe 60 100
* MUHHMaJIbHOS KOJMYECTBO OAJUIOB 3a OIEHOYHOE CPEJCTBO — 3TO KOJHMYECTBO OaJJIOB, HAOpaHHOE
00yJaroIuMcsi, TP KOTOPOM OIICHOYHOE CPE/ICTBO 3aCUUTHIBACTCS, B MPOTHBHOM Cliy4dae 00ydJaromuiics
JNOJDKCH  JIMKBUIAMPOBATH IMOSBUBIIYIOCS — AKaJEMHUYECKYI0 33J0JDKCHHOCTh 10 TEKYIIeH WM
MIPOMEXYTOYHOHN aTrTecTanui. MHHHMATbHOE KOJIWYECTBO OauioB 3a TEKYIIYIO aTTeCcTaldio, B T.4.
OTJICIBHOE OIICHOYHOE CPEACTBO B €€ COCTaBe, W NMPOMEKYTOUYHYIO aTrTecTaluio cocraBiser 60% ot
COOTBETCTBYIOIINX MAaKCUMAIIbHBIX OAJIJIOB.

CryneHT cunuTaeTcsl aTTeCTOBAHHBIM T10 pa3ieny, 3a4eTy WM dK3aMeHy, ecliu oH HaOpai He meHee 60% ot
MaKCHMaJIbHOTO Oayuia, MpeayCMOTPEHHOTo pabodei mporpaMMoi.

CTyneHT MOXeT OBITh aTTEeCTOBaH II0 JIUCLUIUIMHE, €CJIM OH aTTEeCTOBAaH [0 KaXIOMY pa3feny,
3a4eTy/3K3aMeHy M €ro CyMMapHbIi 0ai cocTaBisieT He MeHee 60.

Onpeoenenue oonycos u wumpagos

BOHyCBIZ MOOIIPHUTCIIbHBIC OauIb CTYACHT MOXCET IOJIYYUTH K CBOCMY peﬁTHHFy B KOHIIE CEMCCTpa 3a
MMPUCYTCTBUC HA JICKIUAX, IPAKTUICCKUX U J'Ia60paT0pHBIX 3aHATUAX U AKTUBHYIO U PETYJIPHYIO pa60Ty
Ha 3aHATHAX.

bonyc (nmpemuanbHble Oalibl) HE MOMKET NPEBHIIATH 5 OamioB, BMecTe ¢ OamiaMd 3a TEKYIIYIO
aTTecraiuio — He 6osee 60 6amIoB 3a cemecTp.

4. TunoBble KOHTPOJIbHBbIE 33JaHUSI WJIM MHbIe MaTepHa/bl, HeOOXOAUMBIe /Jisi OLlEHKHM 3HAHWI,
YMeHMi, HABBIKOB



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepreTHMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa o6uieii u cneunaabHoi Gusnkn

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJOTHU»
CrenuanbHOCTh

OOpasoBarenbHas «VHHOBaIMOHHBIE sI/IePHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna O6m1as ¢usnka (BOJIHBI, ONITUKA U aTOMHAs (PU3HKA)

BOIIPOCHI K DK3AMEHY

«Koneoanusa u eoannt)

1.  Mauble kone6aHHus CUCTEMBI OKOJIO TIOJIOKESHHUSI PABHOBECHSI.

2.  YpaBHEHHE IUIOCKOH BOJHBI, PACIIPOCTPAHSIOMICHCS B IIPOU3BOIBHOM HAIIPABICHUU.
3.  VYpasuenue Knamneiipona-Meneneena.

4.  TemnnoeMKOCTb TBEPBIX TEI.

5. CnoxxeHue B3aMMHO NEPIEHIUKYISIPHBIX KojeOaHuil. durypsl Jluccaxy.

6.  BHyTpeHHsS dHEprus UICaILHOTO ra3a.

7. dazoBble epexo/ibl IEPBOrO U BTOPOTO poja.

8.  YpaBHeHHe MIIOCKOH BOJHBI, PACIIPOCTPAHSIONICHCS B IIPOU3BOIBHOM HAIPABICHUU.
9.  VYpaBHeHHe COOCTBEHHBIX 3aTyXaIOUIMX FApPMOHMYECKUX KOJICOAHUH.

10. PaGora rasa npu pacmmpeHuu.

11. VYpasuenue Ban-nep-Baansca.

12. CnoxeHue B3aMMHO MEPIIEHANKYISIPHBIX KoeOanuid. durypsr Jlnccaxy.

13. Cxopocts yactun cpeasl. OTHocuTenbHas nedopmanud. I'paguueckoe npeacTaBieHne BOIHOBOTO
nporecca.

14. TemnoeMkocTh. TemnI0eMKOCTb TPU MOCTOSIHHOM JaBJICHUH U 00beMe.

15. IloBepxHocTHOE HaTskeHHE. [laBieHne 0]l U30THYTON OBEPXHOCTHIO KUAKOCTH.
16. VYpaBHeHHe COOCTBEHHBIX 3aTyXaIOIIUX FTAPMOHUYECKUX KOJIEOAHHIA.

17. BonHOBOE ypaBHEHHE.

18. ApmabaTudeckwii mpoiiecc.

19. VYpaBuenme Knaneiipona-Kaysnyca.

20. YpaBHeHHUe BBIHYKACHHBIX Kojebanuii. Ero pemenue.

21. Pabora, coBepIiraeMas Ta30M IMPH Pa3INIHBIX MIPOIIeccax.

22. Kpuruueckue BeTUUYHUHBI, KDUTUYECKHE COCTOSHUSI.

23. Ormpenenenne aMIUTATY Bl ¥ HAYaJIbHOW (ha3bl N3 HAYAIBHBIX YCIOBUIL.

24. YpaBHeHHE IJIOCKOH Oerymieil BOJHBI, PAacCIPOCTPAHSIOMICHCS BJIOJIb OCH X. XapaKTepUCTHKH
BOJIHOBOTO TpoIiecca.

25. CpenHee 4MCIIO CTOJIKHOBEHHH U CpeHAs JJIMHA CBOOOIHOTO Mpobera MOJIEKYII.

26. DHTpOIHS UACATBHOTO rasa.

27. YpaBHeHue cTosiueil BoJHbI. KOOpAMHATHI y3710B U MyYHOCTEH.

28. Ormpenenenne aMIUTATYIBI M HAYAJIbHOW (ha3bl N3 HAYAIBHBIX YCIOBUI.

29. SBnenus nepenoca. ['a3okuHeTHueckas Teopust AUPPy3um.



30. [ukn Kapno u ero KIIJI nist uneanpHOTO rasa.

31. Tlpu3Haku rapMOHHUYECKOTO OCIHILISATOPA.

32. CoOcTBeHHBIE KOJIEOAHUS CTPYHBI.

33. SIBnenus nepenoca. ['a3okuHeTHUECKas TEOPHUs TEIIONPOBOIHOCTH.

34. BTtopoe Hayano TePMOJIUHAMHKH.

35. BenuuuHbl, XapakTepu3yIOILIUe MePEHOC SHEPTUU B BOJHE.

36. Cnoxenue kojaeOaHMI ¢ TOMOIIBIO BEKTOPHOH THarpaMMel.

37. SIBnenus nepenoca. ['a3okuHeTHUecKast TEOPUs BA3KOCTH.

38. KonebarenpHbie nmporecchl. X kmaccudukanms.

39. IInoTHOCTH PHEPTUH IJIOCKOH YIIPYroi BOJIHBI.

40. Pabora, coBepiiaemasi ra30M MpU Pa3IUYHBIX MPOIIECcCax.

41. CrarucTuyeckoe TOJKOBaHHWE BTOPOro Hayajla TEPMOAMHAMUKHY.

42. KonebarenbHble porecchl. X kmaccudukarms.

43. BoaHOBOE ypaBHEHHE.

44, Tperbe HaUaJIO TEPMOJIUHAMHUKH.

45. buenus. VX aMImiuTyia v nepuo/.

46. VYpaBHeHHe cTOsUEl BOJIHBI. KOOpAMHATEI y3710B U IyYHOCTEH.

47. 3akod JlanpTOHA.

48. CpaBuenue uzotepM Ban-nep-Baanbca u skcriepuMeHTaIbHBIX H30TEPM.

49.  KonebatenpHbIe Tponiecchl. VX KimaccupuKarms.

50. 3akoH paBHOMEPHOTO PACIPEIesICHUS SHEPTHH [0 CTENEHAM CBOOOIbI MOJIEKYI.

51. DOwurponus uaeansHoro raza. Hepasencrso Knaysuyca.

52. OmpeneneHue aMIUTUTYAbl U HAYaIbHOHU (ha3bl U3 HAYAIBHBIX YCIIOBUH.

53. Dddexr Hdomnmiepa.

54. TemioeMKOCTh NMPU MOCTOSTHHOM JaBJICHUU U 00bEME.

55. TemuioBble ABUTATEIHN U XOJIOAUIHHBIC MAIIMHEL.

56. Pacnpenenenue MakcBesia.

57. JlaBieHue o] U30THYTOM OBEPXHOCTHIO KHUIKOCTH.

58. Pemienue ypaBHEHHs COOCTBEHHBIX 3aTYXaIOLIMX TapMOHHUYECKHMX KOJieOaHUH. AmnepuoaudecKuit
PEXUM.

59. VYpaBHeHue MIIOCKOH Oerymiei BOJHBI, PACIPOCTPAHSIOUICHCS BIOJIb OCH X. XapaKTePUCTHKH
BOJIHOBOT'O TIpOIIecca.

60. Kpucramimueckue pemeTku.

61. VYpaBHeHue crosueii BoIHBI. KOOpAMHATEI y37I0B U MyYHOCTEH.

62. MaremaTuuecKuii MasTHUK.

63. CwmaumBanue. KanmuisipHbie sIBICHUS.

64. Ousznyeckuit MasTHHK.

65. VYpaBHEHHE TIIOCKOH BOJHBI, PACIIPOCTPAHSIONICHCS B TIPOU3BOIBLHOM HAIIPABICHHH.
66. 3akon bonblMaHa Ui pacnpeeneHus YacTUI] BO BHEIIHEM NMOTEHIMAIBHOM TOJI€.
67. Ilpu3Haku rapMOHHYECKOTO OCIMIIISTOPA.

68. IlonmuTponMuecKue MpoLecchl.

69. Cnoxenue kojaeOaHUI ¢ TTOMOIIHIO0 BEKTOPHOH THarpaMMEl.

70. Pacmpenenenue sHEpruM B O€rymiel U cTosiuei BOJIHAX.

71. SlBnmeHus HA TpaHUIIE )KUJIKOCTU U TBEPAOTO TEJa.

72. TapMoHMyeckue KonebaHus. AMIUTUTY/a, 4acToTa, (pa3a, HauanbHas ¢aza. CBA3b MEXy IEPUOIOM
1 4aCTOTOM.

73. Pemenue ypaBHEHHs COOCTBEHHBIX 3aTYXaIOLIMX TapMOHHUYECKHX KOJIeOaHWH. ANepuoaudecKuit
PEXUM.

74. OOpatumble 1 HEOOPAaTUMBbIE POLIECCHI.

75. ®da30BbIC MEPEX0/IbI IEPBOTO M BTOPOTO POJIA.

76. T'apMoHMyeckue KonebaHus. AMIUTUTY/a, 4acToTa, (pa3a, HauanbHas ¢aza. CBA3b MEXy IEPUOIOM
1 4aCTOTOM.

77. DHeprus rapMOHHYECKOTO OCIHIUIATOPA.

78. 3akon bomprnMana IS pactpeesieHus 4acTUI] BO BHEITHEM ITOTSHIIMATBHOM ITOJIE.



79. KILJ] mukna Kapso.

80. Tapmonmueckuii ocrmmisaTop. KBasuymnpyras cuna.

81. VYpaBHeHue BBIHYKACHHBIX Kojebanuil. Ero pemenue.

82. MaremaruyecKkuii MasTHUK.

83. OcHoBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKON TEOPUH UACATLHOTO ra3a AJis JaBJICHUS.
84. Bropoe HavyaJio TEPMOIMHAMHKH.

«Onmuka»

1.  CseroBas BosHa. IHTEHCHBHOCTB CBETA

2.  IlpoctpaHcTBeHHas U BpeMEHHas KOT€pEHTHOCTh

3.  Unrepdepenuus noasipuzoBaHHbIX jtyueii. [Inactunku B M4, A/2 u A

4.  SBnenue untepdepennun. UaTEpPepeHIus ABYX MITHHAPUICCKUX BOTH

5. KorepentHocth. Crioco6s! Habmo1eHust nHTepdepennu ceera. bunpusma Openens

6. Ilomspuzanus ceera. 3akoH Mamtoca. 3akoH bprocTepa.

7.  Uurtepdepenius cBeTa npu OTpakeHUU OT TOHKOU TIacTUHKH. [1010Chl paBHOTO HaKJIOHA
8.  Hurepdepenius cBeTa npu OTpakeHUU CBETa TOHKOH MIIACTUHKU. [10J0CHI paBHOW TOJIIUHBIL.
9.  BrnusHue HEMOHOXPOMATUYHOCTHU CBETA Ha XapakTep UHTePPEPEHIIMOHHON KapTHHBI.

10. SBnenume mudpakuuu. [Ipuanun [olirenca — @penens

11. Judpakuus Opaynrodepa Ha OHOH 1IETH

12. JludpakunoHHas pemierka

13. JIudpakuroHHas penieTka Kak CIeKTpaibHbIi npubdop. ucnepcus nudpakiinoHHON PEIeTKH.

14. Snenue nBoitHoro mydenpenomieHus. Iloctpoenne ['todirenca nus nydeir (o) u (e) B
MOJIOKUTEIILHOM KpUCTAILIe

15. Judpakuus @penens Ha KpyriaoM oTBepcTru. 30HbI OpeHerns

16. Cser ecTecTBeHHBIN U CBET MOJIAPU30BaHHBINA. 3akoH Maitoca. 3akon Bproctepa

17. 3axon Mamoca.

18. 3oubl Openens. ['paduueckuii METOT CIOKEHUS AMIUTUTY/

19. TIlornomieHue U3IydeHus BeiecTBOM. 3akoH byrepa

20. 3aBucuMocTh KO3 GUIIUEHTA MOTIOMIEHUS OT JJIMHBI BOJHBI JJIs AKHUAKOCTEH, TBEPbIX TEll, Ta30B U
BEIIIECTB B MapOOOPa3HOM COCTOSIHUHU

21. ®dazoBas u rpymnmoBas CKOPOCTH cBeTa. 3aKoH Panes.

22. Jludpaxums Ha kpyriiom skpane. [Istao I[Tyaccona.

23. Konsna HeroToHa

«Amomnasn guzuka»

. DKCIIepUMEHTAJIbHbIE OCHOBBI M Pa3BUTHE UJEH aTOMHON (PU3HKH.

. Ilopsiiky BEIWMYMH AJ11 aTOMHBIX ITPOLIECCOB.

. KBanToBsie cBoiictBa cBeta. ®otoaddexr.

. KBanToBbIe cBoiicTBa cBeta. KopnyckynsipHas nHTeprpeTanus HHTepepeHIun.

. KBanroBsie cBoiicTBa cBeta. IMmynbc ¢poToHa.

. KBanroBsie cBolicTBa cBeTa. OnbiTel KomnToHa.

. KBanrtoBsbie cBoiicTBa cBeta. Teopus agpdexra KomnroHa.

. KBanroBsie cBolicTBa cBeta. OnbiThl bote u I'elirepa, Komnrona u CaiimoHa.

9. PentrenoBckoe uzinydenue. JAudpakiusi peHTTeHOBCKUX JIyyell B KpHCTasulax.

10. Mertoap! HabmoeHNE TUGPAKIIUU peHTreHoBckux Jiyueit (Jlaya, Jlebas-Illepepa).
11. KopnyckynsspHO-BOJIHOBOM Ayanu3Mm. ['unoresa ae bpoins. Bonnsl ne bpoits.
12. KopryckyssipHO-BOJIHOBOH ayanu3M. [{eOpoiineBckast JyIMHA BOJIHBI 3JIEKTPOHA.
13. KopnyckynsspHO-BOJIHOBOM Ayanu3M. OnbITel ToMcoHa n TapTakoBCKOro.

14. KopniyckynsipHO-BOJIHOBOM TyanusM. OneiTel [[pBuacona u Jxepmepa.

15. KopnyckynsapHo-BoJIHOBOH fayanu3m. OnbiTel bubepmana, @adpukanra u CymkuHa.
16. JlnckpeTHOCTh aTOMHBIX cOCTOsIHUI. CIIEKTp aTomMa BOAOPOJIa.

17. duckpeTtHocTh aToOMHBIX cocTosiHui. OnbiTel @panka u 'epua.

18. Snepuas monens aroma. @opmyna Pesepdopna.

19. OnbrTer Pesepdopna.

20. Pacnipenenenue 3apsa B aTOME U ONpEAEIICHUE 3apsiia sapa.

21. Iloctynatel bopa. ¥YcinoBusi KBaHTOBAHMUSI.

03O\ LN kAW~

10



22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

52.
53.
54.

55

61

KBaHTOBaHME KPYrOBBIX OPOHT AJIEKTPOHA B aTOME.
Cepus [lukepuHra u CrieKTp HOHOB TEJIHSL.

Teopus bopa-3ommepdenbaa.

[TpuHIMI COOTBETCTBUS.

Henocrarku teopuun bopa.

@OyKTyaluu HHTEHCUBHOCTU CBETOBOIO MTOTOKA
[Monspuzanus ¢porona

Dddexr Pamzayspa - TayHcenna.

N3nyuenne yepnoro tena. Dopmyna M. [1nanka
Koadduunents! DitHmTeiiHa. Y cI0BUs paBHOBECUS U3ITYUYCHUS.
ATtomHbIe crieKTpbl. KOMOMHAIIMOHHBIN TTPHHITHII.
CrieKkTpanbHblE CEpUU aTOMa BOJIOPOAA.
[TocTynaTel KBAHTOBOW MEXaHUKH.

VYpasuenue lllpenunrepa.

[TpuHIUIT CYynepno3UIIUy COCTOSIHUIMA.

[1noTHOCTH 3apsja U MJIOTHOCTH TOKA.

CoiicTBa orneparopoB (hU3NUYECKUX BEIUYUH.
CooTHouleHne HeonpeneneHnocty I eizenodepra.
Yacrtuia B 0THOMEPHOU MOTEHIIMATBEHOU SME.
[IpoxoskaeHue yacTull Yyepe3 MOTeHIUAIbHBINA Oapbep.
OpHoMepHast sMa KOHEYHOU TTTyOUHBI.

JIMHENWHBIN TApMOHUYECKUNA OCLUIUIATOP.

Teopus uznyuenus.

WNHTEHCUBHOCTD U3ITyYEHUS

[IpaBuiia orOopa A OCHUILISATOPA.

[IpaBumna orGopa It poTaTopa.

JIBM>KEHHE YacTULBI B 110JI€ LEHTPAJIBbHOU cuiibl. Pemenue yriiosoii yactu ypasaenus Llpenunrepa.

Omneparop MOMEHTa UMIIYJbCa, €r0 CBOWCTBA. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa [IPU ABMXKEHUU
B I10JI€ LICHTPAJIbHON CHUJIBI.
50. JIBrrkeHue yacTUIbl B KYJIOHOBCKOM MoJe. Pemenue paguansHoit yactu ypasHenus Llpequnrepa. 51.
Pacnpeznenenue mIOTHOCTU B 3JIEKTPOHHOM OOJIaKe.

Bonoponomnogo6Hbie aTOMBI ¥ CHCTEMBI.
Mogens BaIeHTHOTO AJIEKTPOHA. ATOMBI IIETOYHBIX METAIIJIOB.
CriekTpanbHble CEpUU IIET0YHBIX METAJUIOB.

. InoTHOCTH TOKA BepoATHOCTH. OpOUTATIBHBII MArHUTHBIA MOMEHT 3JIEKTPOHA.
56.
57.
58.
59.
60.

Omnsritel llTepna u 'epiaxa. CriuH 35€KTpoHA.

CrnuH 251eKTpoHa.

Cnun — opOuTanpHOE B3auMo/ieiicTBue. Paciernienue TuHmil.
Marnutomexannueckue 3G (eKTbl U CIIMH AJIEKTPOHA.
JlyGnieTHasi CTpyKTypa CHEKTPOB IIETOYHBIX METAIIIIOB.

. IlonHple MEXaHMYECKUHN U MATrHUTHBI MOMEHT
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

['MpoMarHuTHOE OTHOLIEHHUE.

CrnosxeHue MeXaHU4eCKHX OPOUTATLHBIX MOMEHTOB.

CrnoxeHrne MeXaHHIECKNX CITMHOBBIX MOMCHTOB.

[TonHBI MEXaHUYECKUI MOMEHT aToMa. THIIBI CBSA3EM JIIEKTPOHOB B ATOME.
IToyHBIM MarHMTHEIM MOMEHT aToMa.

®axrop Jlanze.

BekropHast mozenb atoma.

MeTto MarHUTHOTO PeE30HAaHCA.

MHoOrosnekTpoHHbie aToMbI. CIIEKTp aToMa reus.

MynpTUIUIETHAS CTPYKTYpPa CIEKTPOB.

OKBUBAJICHTHBIE AIEKTPOHBI. [IpuaTmm [aymu.

Dddext 3eemana. Paciienenrue sHEpreTHUECKUX YPOBHEN B MArHUTHOM TIOJI€.

Crnoxwublii 3¢ dext 3eemana. Paciienyienue TMHUN U3Ty4eHHUs] B MarHUTHOM TIOJI€.
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75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
. [Ipupona KoBaJIEeHTHON XUMUUYECKOMN CBSI3HU.
86.
87.
88.
89.
90.

85

[Tpocroii ah ekt 3eemana. Dddexr [Namena-baka.

CtpoeHue 3JIeKTPOHHBIX 000JI09eK. XUMHUYECKHAE CBOMCTBA aTOMOB.
[Tepuonnueckas cucrema 3neMeHTOB MeHieneena.
XapaKkTepucTUYecKoe PEHTIeHOBCKOE U3yueHue. 3akoH Mo3mu.
YpoBHU 3HEPTUU ISl PEHTTEHOBCKHUX CIIEKTPOB.

CTpyKTypa peHTT€HOBCKUX CIIEKTPOB.

Crpoenue Monekyil. AnrnadaTudaeckoe mpuOImKeHue.
BpamarensHo — konebaTenbHble CIIEKTPhI JBYXaTOMHBIX MOJIEKYII.
DNEKTPOHHBIE CIIEKTPBI MOJIEKYIL.

HNonHas xumuueckas CBs3b.

30HHBIE MOJIENIN METAJUIOB, IIOJYIIPOBOIHUKOB, IU3JIEKTPUKOB.
[IpoBoaumocTs TBepIbIX Tesn. COOCTBEHHAs U IPUMECHAsi IPOBOAUMOCTb.
CBepXnpoBOIMMOCTb U €€ KBAaHTOBAsI IPUPOA.

Cratuctuueckue pacrnpenenenus @epmu-/lupaka u boze-OlHiTeitHa.
Oneprusa Pepmu

Kpurepun oueHnBanus KoMneTeHuui (pe3yJabTraToB):
OTnu4HO/XOPOII0/y10BIETBOPUTENLHO/HEYJOBIETBOPUTEIBHO

Onucanue MKAJbI OIlCHUBAHUA:

OueHka Kputepuu onenku

CTyaeHT 10JIKeH:
— IPOJAEMOHCTPUPOBATH INIYOOKOE U MPOYHOE YCBOCHHUE 3HAHUN
MIPOrpaMMHOTO MaTepHaia;

OtnuvHO — HUCYEPIIBIBAIOIIIE, TIOCIECI0BATEILHO, [PAMOTHO M JIOTHYECKH CTPOITHO
36-40 U3JI0KHUTH TEOPETUIESCKUI MaTepHal;

— MPaBWIBHO (POPMYIUPOBATH ONPE/IEIICHUS;
— IPOAEMOHCTPUPOBATh YMEHUS CAMOCTOSITEIbHON pabOThI C TUTEPATYPOIL;
— YMETB C/I€NaTh BBIBOBI 110 U3JIAra€MOMY MaTepHaiy.

Xopomo
30-35

CTyaeHT J10J1KeH:

— IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE TPOTrPAMMHOTO
MaTepuaia,

— IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX MOHSTHIA;
JIOCTaTOYHO IOCJIEJOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOWHO U3J1araTh
Marepuai,

— IPOJAEMOHCTPUPOBATE YMEHHUE OPUEHTUPOBATLCS B INTEPATYPE;

— YMETh C/IeNIaTh I0CTATOYHO OOOCHOBAHHBIE BHIBOJIBI 10 U3JIaraeMOMY
MaTepuany.

CTyaeHT 10JIKeH:
— MPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE N3Y9aeMOTr0 MaTepHaa,

VY 10BIE€TBOPUTENBEHO  |— MOKa3aTh 00lee Bia/IeHHe MOHATUIHBIM aIapaToM AUCHUIUINHBL,
24-29 — YMETb CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU M3JIaraeMoro

BOIIPOCA;
— 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MPOTrpaMMOi yUeOHYIO JTUTEpaTypy.

HeynosnersopurensHo
23 u MeHblIlIE

CryneHT 1eMOHCTPHPYeT:

— He3HaHWe 3HAYNTEIILHON YacTH IporpaMMHOI'O MaTC€pHralia,;

— HE BJIQJICHUE TOHATHIHBIM allapaToM JUCHUILINHEL,

— CYIIECTBEHHbIE OUTMOKH MPU U3I0KEHUN YUeOHOT0 MaTepHraa;

— HEYMEHUE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOM M3J1araeMoro
BOIIPOCA;

— HEYMEHHUE JIeTaTh BHIBOJBI 110 U3JIara€MOMY MaTepHaly.
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MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro 00pa3oBaHst
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa o6ueit u cneunaabHoi Gusnkn

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJOTHU»
CrenuanbHOCTh

OOpasoBarenbHas «VHHOBaIMOHHBIE sI/IePHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna O6m1as ¢usnka (BOJIHBI, ONITUKA U aTOMHAs (PU3HKA)

BOHPOCI)I AJI KOJUVIOKBUYMOB

Pazoen «Konebanus u 601Hv1»

1. Tlepuommueckue mpouecchl. ['apMoHMYeckne KonebaHus. AMIUIMTYNA, 4acToTa, ¢a3a KojeOaHWil.
IIpencraBineHne rapMOHNYECKUX KOJI€OaHUH C TOMOIIBIO BEKTOPA aMILIIUTY IbI.

2. CrnoxeHre rapMOHUYECKHUX KoJieOaHuii oqHoro HanpapieHus. CIoKeHHe TapMOHUYECKUX KoJeOaHMi
OJTHOT'O HarpaBJIeHUs U OJIM3KHUX YacToT. buenus.

3. CrnoxeHre TapMOHUYECKHUX KOJIeOaHMI OTHOTO HANPaBJICHUs OJJMHAKOBBIX YaCTOT, IMEIOLINX Pa3HbIC
3HA4YEeHUs aMIUTUTY/l U Ha4aJIbHBIX (a3.

4. CroxxeHHEe TapMOHWYECKHX KoJeOaHWi OJUHAKOBOM YacTOTHI MPOUCXOMAAIIMNX BO B3aWMHO-
NEepIeHINKYIIIPHBIX HampaBieHusX. BausHue pazHoctu a3 Ha BU pe3ylbTUPYIOLIETro KojaeOaH sl.

5. CrnoxxeHne TapMOHHUYECKHX KOJEOaHWH, MPOUCXOMAINIMX BO B3aWMHO IEPIECHAUKYISIPHBIX
HaNpaBJICHUAX U UMEIOLIUX YaCTOThl, OTHOCAIIMECS Kak 1enble yncia. durypsl Jluccaxy.

6. Tapmonmuecknii ocummsiTop. CoOCTBEHHBIE KOJICOAHWS TapMOHUYECKOTO OCIMIUIATOpa. BhiBOA
Qg QepeHIMaIbHOr0 YpaBHEHUSI TAPMOHUYECKOr0 OCLMIUIITOpa Ha MpUMeEpe MPYKUHHOTO MasTHHKA.
CobcTBeHHbIE KOJeOaHUsi rapMOHUYECKOro ocuuiuisiTopa. Yactora KojneOaHuil, aMIIUTyAa, HavyajabHas
¢aza. HaxoxeHne aMIuIMTy bl M Ha4aabHOHM (a3bl KOJIeOaHUH M0 HAYaJIbHBIM YCIOBUSM.

7. @®usnueckuii masTHUK. YacroTa, amMIumMTyaa, HadaiabHas (aza MayblX KoJieOaHWUW (HU3UYECKOTO
MasiTHHUKA.

8. Ilepmon xoiebaHMit MaTeMaTHYECKOTO MasiTHUKA.

9. Ilepuon xosebaHui NPYKUHHOTO MAATHUKA.

10. KBazuynpyras cuna. [loreHImanbpHas SHEPTUs TAPMOHUYECKOTO OCIIHILIATOPA.

11. Mansle konebaHus CUCTeMbl BOJM3M TOJIOKEHUS paBHOBecHsa. HaxokaeHune 4YacTOThl MalbIX
KoJ1eOaHuH.

12. DHeprust rapMOHUYECKOTO OCHMIIIATOPA.

13. 3aryxaromniue KojaeOaH!us TApMOHHYECKOTO OCIIAIUIATOPA.

14. ludpdepennunanbHoe ypaBHEHHE 3aTyXaloIUX KoJeOaHWN rapMOHHMYECKOro ocuuiuiatopa. Yacrora,
aMIUTUTY/1a, HadaJibHast ¢aza KojieOaHuH.

15. 3aryxatomue  kojeGaHMs ~ rapMOHMYecKoro  ocuwmstopa.  Koadpdumment  3aryxanwus,
nmorapu(MHUYECKU JEKPEMEHT 3aTyXaHUsl, TOOPOTHOCTD.

16. BeiHyx1eHHbIE KOJIeOaHUsI TApPMOHMYECKOTO OCIIHIUIATOPA MO/ IEHCTBUEM CUJIbI, U3MEHSIOIIEHCS CO
BpPEMEHEM I10 TAPMOHHYECKOMY 3aKOHY.
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17. Yacrora, ammuTyza, ¢a3za BRIHY>KICHHBIX KOJICOaHUA.

18. SIBnenue pe3oHaHca. AMITUTYIHAS pe3oHaHCHas KpuBas. JloOpoTHOCTh ocimiuisitopa. [lomymupuHa
aMIUIUTYJHOM pE30HAHCHOU KpuBOW. Pe3oHaHCHAs yacToTa, pe30HAHCHAs aMILIUTY/Ia.

19. ABrokonebanusi. OCHOBHBIE 3JIEMEHTHI aBTOKOJI€0aTeIbHONU CUCTEMBI.

20. Bonabl. OCHOBHBIE TMapaMeTpbl, XapaKTepU3YIOIIKME BOJHOBOW TMporecc. BoIHBI MpoaosibHBIE |
MOTNIepeYHbIe. Y paBHEHHE IIJIOCKOH OETyIeil MOHOXPOMAaTHYECKOHN (rapMOHMYECKOM) BOJIHBI. Da3a BOJTHBI.
BostHOBOE 4HKCII0, BOTHOBOW BEKTOP.

21. ®a3oBas MOBEPXHOCTh, PPOHT BOJTHBI, JTyY.

22. I'paduk pacmpeneneHuss CMEIICHUH B IUIOCKOW Oeryiied BoiHE i (UKCHPOBAHHOTO MOMEHTa
BpPEMEHH; 3aBUCHMOCTb CMEILIEHHS OT BpEMEHHU B (PUKCUPOBAHHOM TOUKE.

23. BonHoBoe ypaBHeHHE. BbIBOJ BOJHOBOrO ypaBHEHMsI Ha MpHUMEpE MPOAOJIbHON YIMPYrod BOJIHBI B
crepxxkne. Pa3zoBast CKOPOCTb BOJIHBIL.

24. Penienusi BOJIHOBOTO ypaBHeHHsl. Pa3oBasi CKOPOCTh pACIPOCTPaHEHUS BOJIHBI.

25. CobcTBeHHBIE KOJIEOaHUS CTPYHBI C KECTKO 3aKPETICHHBIMHI KOHI[AMH.

26. Crostune BoHbL. CIIEKTP 4aCTOT COOCTBEHHBIX KOJICOAHUH.

27. CobOcTBEeHHBIE KOJIeOaHMsI CTOJI0a BO3ayXa B TpyOe. 3aBUCHMOCTH CHEKTpPa COOCTBEHHBIX YacTOT OT
yCIOBUI Ha KOHIIAX TPYOKHU.

28. DHeprus ynpyroii BoaHsl. [ImotHOCT 3HEpruid. [I0TOK SHEPTHH, TUIOTHOCTH MTOTOKA YHEPTUHU. BekTop
YMoBa. IHTEHCUBHOCTH BOJIHBI.

29. 3aBHCHMOCTh aMIUIUTYIBl C(HEPUYECKONH BOJHBI OT PACCTOSIHHUS 10 HMCTOYHUKA. 3aBUCHMOCTh
aAMIUTATYIbI IUITUHAPUYECKOM BOIHBI OT PACCTOSIHUS 10 HCTOYHHUKA.

30. Dddexr Hdormepa.

Pazoen «Onmukay

1.  CseroBas BosiHa. IHTEHCHBHOCTH CBETa

2.  IlpocTpaHCTBEHHas U BpEMEHHas KOT€PEHTHOCTh

3. Uurepdepennus noisipu3oBaHHbIx gyde. [Inactuaku B M4, A/2 u A

4.  SBnenue unrepdepeHuuu. MurepdepeHuns AByX HUIMHAPUUECKUX BOJIH

5. KorepentHocTh. CriocoOs! HabmoieHus HHTepdepeHnu cera. bunpusma Openens

6. Ilomspuszamnus cBera. 3akoH Mamtoca. 3akoH bprocrepa.

7. Wurtepdepenuus cBeTa Npu OTPak€HUU OT TOHKOMU IUIacTUHKU. [Tos1ochl paBHOTO HaKJIOHA
8.  HHrepdepeHuus cBeTa npu OTpaKeHUH CBETa TOHKOM MIacTUHKU. [Tonockl paBHON TOIIIUHBI.
9.  BiusHHE HEMOHOXPOMATHYHOCTH CBETA HA XapakTep HHTEP(EPEHIMOHHOW KAPTHHEL.

10. SBnenume nudpakuuu. [Ipunuun [rolirenca — @penens

11. Judpakuus @payHrodepa Ha 0OHOH 1IEH

12.  JIudpakunoHHas perierka

13. IudpakunoHHas pereTka Kak CeKTpalbHbI mpudop. Aucnepcus mudpakimoOHHON peleTKy.

14. SBnenue nBoitHOro myuenpenomienus. Iloctpoenme [roifrenca mis nyueir (0) u (e) B
MOJIOKUTEITFHOM KPHUCTAJLIE

15. JIudpakuus ®@penens Ha KpyriaoM oTBepcTuu. 3oHbl PpeHens

16. CBer ecTeCTBCHHBIN U CBET MOJIIPU30BAaHHBIN. 3akoH Mairtoca. 3akoH Bprocrepa

17. 3akon Maioca.

18. 3onb ®penens. ['paduyeckuii METO CIOKEHUS AMITTUTY]T

19. Tlornomenue u3nyueHus BemiecTBoM. 3akoH byrepa

20. 3aBucuMOCTh KOA(GUIMEHTA ITOTIOMICHHUS OT JJIMHBI BOJIHBI TSI )KUIKOCTEH, TBEPABIX TEIl, Ta30B H
BEIIECTB B Mapo0Opa3HOM COCTOSHUU

21. ®dazoBas u rpynIoBasi CKOPOCTH cBeTa. 3aKoH Panest.

22. Jludpaxuus Ha kpyriom skpane. [Iatao Ilyaccona.

23. Komsia HeroToHa

Kpurepun oueHnBaHus KOMIEeTEHIUH (Pe3yJbTATOB):
— YpPOBEHb OCBOEHUS 00y4YaroLIMMCcs MaTepHraa, IpeyCMOTPEHHOT0 y4eOHOH IIPOrpaMMoii;
— yMeHue 00y4arouerocs: Cojib30BaTh TEOPETUYECKUE 3HAHUS TIPY BHIMOJIHEHUH 3a/laHui U 3a/1a4;
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- 06OCHOBaHHOCTB, YCTKOCTbh, KPATKOCTH U3JIOKCHHA OTBCTA.

Onucanue MKAJIbI OLEHNBAHUS:

OT1meTka «0TAUYHO» (B Oayutax ot 27 no 30) ctaBUTCS, €CIH:

— U3yYCHHBIA MaTepHUall U3JI0XKEH IMOJTHO, ONPEICIICHUS JaHbI BEPHO;
— OTBET NOKA3bIBACT MIOHUMAHKE MaTEpHaa;

— 0oOyyaromuicss MOXXET OO0OCHOBAaTh CBOM CYXJICHUS, NPUMEHHTh 3HAHUS HA MPAKTHUKE, MPHUBECTH
HE00XO0AUMBbIE IIPUMEPBI, HE TOJIBKO 110 YUEOHUKY M KOHCIEKTY, HO U CAMOCTOSITENIbHO COCTaBJICHHBIE.

OtMmeTka «xopowo» (B 6amuiax ot 22 10 26) CTaBUTCS, €CIIH:
— M3YYCHHBIH MaTeprall H3JI0KEH J10CTaTOYHO TOJIHO;

— TNpPH OTBETE JOMYCKAIOTCS OIIMOKH, 3aMUHKH, KOTOpbIE OOYYaIOLIMICS B COCTOSHUM HCIPAaBUTh
CaMOCTOATEIIBHO IIPU HABOIALLUX BOIIPOCAX;

— o0yyarouuiics 3aTpyIHsIeTCs ¢ OTBeTaMu Ha 1-2 JOMONMHUTEIBHBIX BOIIPOCA.
OTMeTKa «y10BJIETBOPUTEILHO» (B Oamax oT 18 no 21) craBures, ecnu:

— Marepual HU3JI0KEH HEMOJHO, C HETOYHOCTSIMH B OIpPENelICHUH MOHATHH WM (QOpMYIHUPOBKE
ONIPEICIICHUN;

— Marcpural u3jaracrcsa HEIOCJICA0BATCIbHO,

—0o0yuaromuiics He MOXKET IOCTaTOYHO IIIyOOKO M JOKa3aTeIbHO 000CHOBATH CBOU CY)KICHUS U IPHUBECTH
CBOU IIPUMEPBHI;

—Ha 50% OMOJTHUTENBHBIX BOMPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HeyA0BJIeTBOPUTENbHO» (B Oamutax ot 0 10 17) craButcs, eciu:

— IpU OTBETE OOHAPYKUBAETCS MOJTHOE HE3HAHUE M HETIOHMMAaHKUE U3Yy4aeMOro MaTepuana;
— MaTepuall u3JiaraeTcs HeyBepeHHO, OECTIOPSII0UHO;

— J1aHbI HEBEpPHBIE OTBETHI Oosiee yeM Ha 50% MOMOTHUTENBHBIX BOPOCOB.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU

DPENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman denmeparbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIIeHs BBICIIIEro 00pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa o6ueit u cneunaabHoi Gusnkn

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJOTHU»
CrenuanbHOCTh

OOpasoBarenbHas «VHHOBaIMOHHBIE sI/IePHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna O6m1as ¢usnka (BOJIHBI, ONITUKA U aTOMHAs (PU3HKA)

KommuiekT 3agaHuid 1711 KOHTPOJILHOM PadoThI

[Tpumep 3ananuii:

1.

2.

Bocnonws3zoBaBmuce ¢Gopmynoit [lnanka, naiitu: a) ymcno (otoHoB u 1 cM3 B CHEKTpajIbHBIX
uaTepBanax (u,u + du) u (A, A + di); 6) monrOe uncno poronos B 1 cm3 mpu T= 300 K.

Boruncnuts ¢ nomomibio Gopmynsl [lnanka mpu T= 1000 K: a) Hambonee BeposATHYIO SHEPTHUIO
($hoToHOB; 0) cCpenHIO0 SHEPTHUIO (POTOHOB.

[Tokazatk, 4To YKCcIO (POTOHOB TEIIIOBOTO U3TYUYCHHS, TAJAAIOIINX B €AMHUILY BpEMEHU Ha eIMHUYHYIO
IJIOMIAKY CTEHKH TOJOCTH, PABHO IC/4, TJE C - CKOPOCTh CBETA; N — YKCIO (DOTOHOB W €IUHUIIE
o0bema. YOeauThCs, 4TO MPOU3BEIEHUE ATOM BETHMYMHBI Ha CPEIHIOI SHEPruio0 (OoTOHa paBHO
SHEPreTUYECKON CBETUMOCTH M.

Haiitn mmotHOCTh TOTOKa (hOTOHOB Ta pacctossHMM r = 1,0 M OT TOYEYHOTO HMCTOYHHMKA CBETA
motmrHocThio P = 1,0 BT, ecnu cBer: a) MOHOXpOMaTHYECKUN ¢ JUTMHOM BOJHBI A = 0,50 mMKkM; 0)
COJIEP>KUT JIBE CIIEKTpalibHbIe TUHUH ¢ AnuHamMu BoaH Al= 0,70 mxm u A2 = 0,40 MKM, HHTEHCUBHOCTH
KOTOPBIX OTHOCATCS Kak 1:2 COOTBETCTBEHHO.

Jnunel BoaH goronoB paBHbl 0,50 Mk, 0,25 HM u 2,0 nM. Beraucants ux ummynbschl 3B/c, rae ¢ -
CKOPOCThH CBETA.

Haiitn nnuHy BomHBI (POTOHA, UMIYIBC KOTOPOTO PAHEH HMITYIbCY JJEKTPOHA C KUHETHUYECKOM
sueprueit T = 0,30 M»aB.

[TokazaTh C MOMONIBIO KOPIYCKYJSPHBIX MPEACTABICHUH, YTO UMIYJIbC, IEPEHOCUMBIN B €IUHUILY
BPEMEHH TUIOCKMM TIOTOKOM 3JJICKTPOMAarHUTHOTO W3JIYYeHHH MOIIMHOCThIO P, HE 3aBHCHT OT
CHEKTPaJIbHOTO COCTABA 3TOrO U3MydeHUsl. YeMy OH paBeH?

Jlazep uznydaer B uMmyJsibce UTENBHOCTRIO T = 0,13Mc y3kmil mydok cBeta sHeprueid E =10 [Ix.
Haiitu cpennee 3a Bpemsi T JaBJCHHE TaKOTO MydYKa CBETA, €CIU €ro C(OKYCHPOBATh B MSATHBIIIKO

nuamerpoM d = 10 MKM na MoBEpXHOCTHU, MEPIEHAUKYIISIPHOMN MYUKY, C KO3)PHUIMEHTOM OTpaKeHUS p
=0,50.

Kpurepun oueHnBaHus KOMIIETEHIUH (Pe3yJbTATOB):

Ouenka Kpurepuu oueHku
OTnu4HO — peIIeHUH 3a/laHUH W3JI0KEHBI MTOJIHO;
C 27 o 30 6amoB — OTBET NIOKAa3bIBACT IOHUMAaHUE MaTEpHUaIa;
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— MIPUBEACHBI BEPHO PEIICHHS BCEX 3a/laHHUH, TOMYCKAIOTCS
HE3HAYUTENIbHBIC apu(METHUECKUE OIINOKH.

Xoporo
¢ 22 o 26 6amioB

— NPUBCICHHBIC PCUICHUA 3aI[aHI/II7I M3JI0KECH JO0CTATOYHO ITIOJIHO,

— IIPY KOJTMYECTBEHHOW OIICHKE JIOMYCKAITCS apu(hMETHICCKHE
OIINOKHU;

— IIpUBeJICHbI BepHBIE pelnieHus Ha Oosee yem 80% 3agaHuid.

Y 10BIIETBOPUTEIIEHO
¢ 18 no 21 6auioB

— peuIcHMs 3aJaHUN U3JI0KEHBI HENIOJIHO, C HETOYHOCTSIMU B
OTIpeIeICHUH TTOHITUH WU (POPMYIUPOBKE OIpEIeICHUH;

— Ha 30-40% 3anaHuii JaHbl HEBEPHBIE OTBETHI U IIPUBEICHBI HEBEPHBIE
penieHusl.

HeynosneTBopuTeasHO
¢ 0 o 17 6asioB

— [IpH pEIICHUA Ba,I[aHI/Iﬁ 06Hapy>I(I/IBaeTC$I IIOJIHOC HE3HAHUC U
HCTIOHUMAHHWEC U3Yy4aCMOro Marcpualia,

— MPUBEJICHO HEBepHOE penieHue bonee ueM 50% 3amanuii.

OnucaHnue MKAJbI OICHUBAHMUA:

PeiiTuHTOBLIN 0211 11O OneHka no 5-6aJabHoMi
JMCHUILINHE 32 cHCTeMe
KOHTPOJIBHYIO
27-30 OTan4Ho
22 — 26 Xopo1io
18-21 Y 10BIETBOPUTENHHO
<17 HeynosnerBopurensHo
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs

«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUuBepcuTeT « MUDVI»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hampasnenue/
CnenuanbHOCTh

Kadenpa o6ueit u cneunaabHoi Gusnkn

14.03.02 «SInepubie pU3MKA U TEXHOJIOTHH

O6pa3zoBarenbHas
nporpamMma

«/AHHOBALIUOHHBIE SAACPHbIEC TEXHOJIOIHH>

JlucnunnuHa

O6mas ¢usnka (BOIHBI, ONTUKA U aTOMHAs (PU3HKA)

JlabopaTopHbie padoThI

ITokazarenan U KpUTEPUH OLICHKH BBIIIOJIHEHUS U CJIa4M JaOOPaTOPHBIX paboT:

Ioka3aTenu oueHKH Kpurepun onenkn banabl
(max)
1. BeimosiHeHue Bcex | - AOMYCK 10 BBIITOJHEHHS padoThI; 30
abopaTOPHBIX padOT | - YMEHHE paboTaTh ¢ MPUOOpaMU;
- YMEHHUE KOPPEKTHO (PUKCUPOBATH MMOKa3aHUs IPHOOPOB;
- YMCHHEC NIPABUIIBHO O(i)OpMJ'I?[TB M 3aHOCHUTH ITIOKa3aHUs B
71a00paTOPHBII KypHAaI.
2. CobmroieHue - MpaBWJIbHOE 0(OPMJIIEHHE BBOJIHON YaCTH OTYETA; 30
TpeOoBaHuH K - IpaBUIIbHOE O()OPMIIEHHE PACUETHOM YacTh OTYETa;
oopMIIEHHIO OTYETa | - YeTKas U MpaBUiIbHAs (POPMYIHPOBKA BbIBOJIA UCXOS U3
1o JabopaTopHOi MOJIyYEHHBIX Pe3yJIbTaTOB;
pabore - TPAMOTHOCTB U KYJIBTYpa U3I0KEHHU;
- BJIaJIeHHE TEPMUHOJIOTHEN U MOHATUHHBIM annapaTom
pOOJIEMBI.
3.01BeTHI HA - TPaMOTHO U BepHO c(OPMYIMPOBAHBI OTBETHI HA 40
KOHTPOJIbHBIC KOHTPOJIBHBIC BOITPOCHI.
BOIIPOCHI

IIkaabl OlIEHOK:

90 — 100 GamnoB — orie
75 — 89 0amIoB — oeH
60 — 74 GannoB — O1EH
0 — 59 6amIoB — OLIEHK

HKa «OTIIHYHO»,

Ka «XOpOUIO»,

Ka «yJOBJICTBOPUTCIIEHO),
a «KHCYHOBJICTBOPUTCIIBHO).
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