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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)
MIOCPEACTBOM MEPOIPHUITUI TEKYILIEH U TPOMEKYTOUYHOM aTTECTALUHU 110 JUCLHUIUIMHE.

ey 1 3a5aun GoHIA OLIEHOYHBIX CPECTB

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

JIJiss TOCTY>KEeHUS TIOCTaBICHHON e DOHIOM OIICHOYHBIX CPENICTB MO auciuIumHe «O0rmast
¢u3nKa (BOJHBI, ONTHKA M aTOMHAsl (PU3UKA)»» PEIIAOTCS CIIeTyIONINE 3a/1auu:

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

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

— obecrieyeHre COOTBETCTBUS PE3yIbTaTOB OOyueHHUs 3ahadam Oynyiied npodeccruoHalbHON
JIeATEIFHOCTH 4Yepe3 COBEPLICHCTBOBAHHME TPAAMLIMOHHBIX M BHEAPCHHWE WHHOBAIIMOHHBIX METOJOB
00ydeHus1 B 00pa30BaTeNIbHBIN MPOILIECC B pAMKAX TAHHOW JUCIUTIIIUHBI.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesyromame oceoenusn OII baxanaspuama 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 aHaJIn3a U MOJICITUPOBAHHUS,

JTUCHUTLINH, TPUMEHSTh TEOPETHYECKOTO U KCIIEPUMEHTATBLHOTO

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: 0a30BEIE 3aKOHBI

0a30BbI€ 3HAHMS €CTECTBEHHOHAYYHBIX JUCIHUIUINH; OCHOBHBIE

€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,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO
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 MPOLECCOB U SBICHUH,
pelIeHns MPaKTUUeCKUX 3a1a4
npoeCCUOHATLHOMN 1eATEIbHOCTH; HABBIKAMHU
MCIOJIb30BAaHUsI OCHOBHBIX 00LIEPU3NYECKUX
3aKOHOB U NIPUHIUIIOB

1.2. Dmanot hopmuposanus komnemenyuit ¢ npouecce océoenusn OIl 6akanaspuama

KoMmoHeHTHI KOMHCTCHHHﬁ,

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
NesITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GoOpMUPOBAHHS KOMIIETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B TPOLIECCE OCBOSHUS TUCIUITIIMHBIL




- HAYaJBHBIN STanm — Ha 3TOM dTane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTATbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6azoBble ymeHus. CTyneHT
BOCTIPOM3BOJNT TEPMUHBI, (DAKTHI, METOIbI, MOHATHS, IPUHIIUIIBI U TIPABUJIA; pelaeT ydeOHbIe 3a1a9u
1o oOpasiy;
- OCHOBHOM »Tam — 3HAHWS, YMEHUS, HABBIKH, oOecreuyuBaroniue (HOPMUPOBAHHE KOMIICTCHIIUH,
3HAYUTENIbHO BO3PACTAlOT, HO €lIe HE JIOCTUral0T UTOrOBBIX 3HaueHWW. Ha 3ToMm sTame cryneHT
OCBAaMBACT AHAJIMTUYECKHE JIEUCTBUS C NPEIAMETHHIMA 3HAHUSMU 10 JAUCHUIUIMHE, CIOCOOCH
CaMOCTOSITENIbHO pelliaTh yueOHbIe 3a/1ay, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBUM, OCYILECTBISSA
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAIOIINH YTall — Ha 3TOM 3Tale CTYACHT JOCTUTaeT WTOTOBBIX IMOKa3aTesiel MO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BEChb HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komrereHIu. OH cmocoOeH HCIOJIb30BaTh 3TU 3HAHUS, YMEHUS,
HABBIKY IPU PEIICHUH 33/1a4 TOBBIIICHHOMN CII0)KHOCTH U B HECTaHJAAPTHBIX YCIOBHUSX.

Ortanbl  QOpMHUPOBAaHUS KOMIETCHIIMA B XOJI€ OCBOCHHUS JUCIHIUIMHBI OTPAXKAIOTCS B
tematndeckom miane (cm. PITJT).

1.3. Cs3b Mexkay (popMHpyeMbIMH KOMIIETEHIUAMH M (opMaMH KOHTPOJIS MX OCBOEHUS

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-VYKE-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. Onucanne noka3areJsieil ¥ KpUTeprueB OLEHUBAHUS KOMIIETEHIIUI HA Pa3JIMYHbIX 3Tanax ux (popMUPOBaAHUS, ONIMCAHME IIKAJI OLleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

«BIAJIEThb», PACIIMCAHHBIE TIO OTAEIbHBIM KOMIETCHIIHUSIM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Boigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMITETEHIIMN Ha Ka)KJIOM 3Tare: OPOroBbIN, MPOABUHYTHIA U BHICOKUU.

Huxe nmoporosoro

CTYJIeHT HC B COCTOAHUU MPOAEMOHCTPUPOBATH O6J'Ia)IaHI/Ie KOMIICTCHIIUSIMHA 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/
VpOBHe 8 COOMBEMCMEUU C HECTaHJIaPTHBIX CUTYaLMUsIX: TOKA3bIBAET 90-100 OTiHo/
yenamu u 3a0a4amu YMEHHE CaMOCTOSITEIbHO IPUHUMATh PELICHHUE, 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 | KOMIETEHLUSMH: IEMOHCTPUPYET CIOCOOHOCTh 85-89 OueHpb X0poIo/
NPOOSUHYMOM YPOBHE & npodeccnoHanbHOM coOuparb, CUCTEMaTU3UPOBATh, AHAJTU3UPOBATD 3a4TeHO
coomeemcmeuu ¢ yeasimMu u | JACATEIbHOCTH, HEXENIU IO | U IPaMOTHO MCIOJIb30BaTh MH(OPMAIHUIO U3
3a0a4amu OUCYUNIUHbBL 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 JEMOHCTPHUPYET 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 IIPAKTUYECKU KOHTPOJIUPYEMBI MaTepuall. 60-64 E/llocpencreenno
/3auTeHo
OTcyTcTBHE PU3HAKOB MIOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE C(POPMUPOBAHBI. 0-59 HeynonerBopurenbHo/

3auTreHo




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYIIEro KOHTPOJISA U MPOMEKYTOUYHOM aTTECTAIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OIICHOYHOTO cpeacTBa U npuBoadarcs B 1. 4 ®OC. Mitoroseiii ypoBeHb cPOPMUPOBAHHOCTH KOMITETEHIIUN
MIPY U3y4EHUU JUCIHUILTUHBI ONIpeIesieTcs mo tadbmuie. [lpu 3ToM ciieyeT moHUMaTh, 4TO TPaHUIA 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 MaTepuaibl, ONpeae/soNe MPoieIypbl OlleHMBAHNUSI 3HAHU, YMEHHIi, HABBIKOB
U (W) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEeHIM

Hrorosas arrecranus 10 JUCUMIUIMHE SBIISIETCS UHTEIPAIBHBIM II0OKA3aTeJIEM KaueCTBA TEOPETUYECKUX U
IPAKTUYECKUX 3HAHUH M HaABBIKOB OOYYAlOIIMXCS 10 JUCHUIUIMHE M CKJIAJIbIBAETCS M3 OLCHOK,
IIOJIYYEHHBIX B XOJI€ TEKYLIEH U IIPOMEKYTOUYHOMN aTTeCTALNH.

Tekymiast aTTecTausi B CEMECTPE MPOBOAUTCS C IEIbI0 00ECIIeYeHUs] CBOEBPEMEHHON OOpaTHOM CBSA3H,
JUIS KOPPEKIMK 00Y4YEeHHUs, aKTUBU3AIMH CAMOCTOSATEIbHON PabOThl 00YyUaOIIUXCS.

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

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
caMOoCTOSITeNIbHON paboThI 00yUaroIerocs o paszeaam/reMaM ydyeOHoM TucumiInHbI ¢ 1 o 8 Hexento
y4eOHOro ceMecTpa.

e koHTposabHas Touka Ne 2 (KT Ne 2) — BeicTaBsieTcs B 3JIEKTPOHHYIO BEIOMOCTb He 1o3/iHee 16 Henenu
yueOHoro cemectpa. Bxirouaer B ce0sl OLEHKY MEpONPUATHI TEKyIero KOHTPOJs ayIUTOPHOH M
CaMOCTOATENIbHON pa0OoThl OOyYaIOIIETOCsl MO pazjeinam/TeMaM y4eOHOW JUCHUIUIMHBI ¢ 9 mo 16
HeJIeI0 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
JO/DKCH JIMKBUAMPOBATh IMOSBUBIIYIOCS — aKaJeMHYECKYI0 3aJ0/DKCHHOCTh [0 TEKYIICH WIH
MIPOMEXYTOYHOHN aTrTecTanuu. MHHHMAIbHOE KOJMYECTBO OauioB 3a TEKYIIYI0 aTTeCTalllio, B T.4.
OTJICIBHOE OIICHOYHOE CPEACTBO B €€ COCTaBe, W NMPOMEKYTOUYHYIO aTrTecTaluio cocraBiser 60% ot
COOTBETCTBYIOIINX MaKCUMAIIbHBIX OAJlJIOB.

CryneHT cunuTaeTcsl aTTeCTOBAHHBIM I10 pa3ieiy, 3a4eTy WU 3K3aMeHy, ecliid oH Habpan He meree 60% ot
MaKCHMaJIbHOTO Oayuia, MpeayCMOTPEHHOTo pabodei mporpaMMoi.

CTyneHT MOXeT OBITh aTTEeCTOBaH IO IUCHHUIUIMHE, €CIM OH aTTeCTOBaH M0 KaXIOMYy pasjelny,
3a4eTy/3K3aMeHy M €ro CyMMapHbIi 0ai cocTaBisieT He MeHee 60.

Onpeoenenue oonycoe u wimpagos

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

bonyc (nmpemuanbHble Oalyibl) HE MOXKET MpeBHIIATh 5 0ayuioB, BMeCTe ¢ OaulaMu 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 BBICIIETO OBPA3OBAHMSA POCCUUCKOM ®EJEPALIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHVIs BEICIIIET0 00pa3oBaHIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna O6mias ¢usnka (BOJIHBI, ONTUKA U aTOMHAs (PU3HKA)

BOIIPOCHI K DK3AMEHY

«Koneoanus u eo1nt»

1.  Maubie koneGaHHus CUCTEMBI OKOJIO TIOJIOKEHHUST PABHOBECHSI.

2.  YpaBHEHHE IIOCKOH BOJIHBI, paCpOCTPAHAIOLICHCS B IPOU3BOIBHOM HAIIPABICHUH.
3. VYpaeaenwme Kianeiipona-MeHeneena.

4.  TenaoeMKOCTb TBEPIbIX TEII.

5.  CnoxeHue B3aMMHO NMEepHEHANKYISPHBIX KojeOanui. durypsl Jlnuccaxy.

6.  BHyTpeHHss 3HEprus UIeaabHOro rasa.

7. ®a30BbIE IEPEXO/IbI IEPBOTO U BTOPOrO POJA.

8.  YpaBHeHue MIOCKON BOJHBI, paCpOCTPAHSIONIEHCS B IPOU3BOIBHOM HAIIPABICHUU.
9.  VYpaBHeHHE COOCTBEHHBIX 3aTyXaIOUIMX TAPMOHHYECKIX KOJICOaHUH.

10. PaGora rasa npu paciiupeHuu.

11. VYpaBuenue Ban-nep-Baanbca.

12. CnoxxeHue B3aMMHO NEPIEHAUKYISPHBIX Konebanuid. durypsr JInccaxy.

13. Ckopoctb vactuil cpenasl. OTHOCHTETbHAS aedopmanus. ['padudeckoe mpeCcTaBICHHE BOJTHOBOTO
mporecca.

14. TennoemkocTb. TemI0eMKOCTb P MOCTOSIHHOM JIaBJIEHUU U 00beME.

15. TloBepxHOCTHOE HaTspKeHUE. JlaBieHue Mo/ H30THYTOM MOBEPXHOCTHIO KUAKOCTH.
16. YpaBHeHHE COOCTBEHHBIX 3aTyXaIOMIUX TAPMOHUIECKUX KOJICOAHUH.

17. BomHOBOE ypaBHEHHE.

18. ApmabaTudeckwii mpoiiecc.

19. VYpaBuenme Knaneiipona-Kiaysnyca.

20. YpaBHeHuUe BBIHYKACHHBIX Kojebanuii. Ero pemenue.

21. Pabora, coBepiraeMas ra3oM IPH Pa3INIHBIX MTPOIIeccax.

22. Kpuruueckue BeTUUYHUHBI, KPUTUYECKHE COCTOSHUSI.

23. Ompenenenne aMIUTATY Bl U HAYAJIbHOU (Da3bl U3 HaYaIbHBIX YCIOBUH.

24. YpaBHeHHE IJIOCKOH Oerymieil BOJHBI, PAaCIPOCTPAHSIOMICHCS BJIOJIb OCH X. XapaKTepUCTHKH
BOJIHOBOTO TMpoIiecca.

25. CpenHee 4MCIIO CTOJIKHOBEHHH U CpeIHsAs AJIMHA CBOOOIHOTO pobera MoJIeKyI.

26. DHTpOIHS UACATBHOTO rasa.

27. YpaBHeHue cTosiueil BoJHbI. KOOpMHATEI y3710B U MyYHOCTEH.

28. Ormpenenenne aMIUTATY/IBI M HAYaJTbHOW (ha3bl U3 HAYAIBHBIX YCIOBUI.



29. SBnenus nepenoca. ['a3okuHeTHUecKas Teopus AUPPy3HUH.

30. Iluxn Kapnuo u ero KII/] ayis nneansHoTO Tasa.

31. Ilpu3Haku rapMOHHYECKOTO OCLMIIIATOPA.

32. CoOcTBeHHBIE KOJIEOAHUS CTPYHBI.

33. SBnenus nepeHoca. ['a30KkuHETHYECKAS TEOPHS TETIONPOBOJTHOCTH.

34. Bropoe HavyaJio TEPMOIUHAMHKH.

35. BenuuuHBI, XapakTepU3YIOIIUE MIEPEHOC SHEPTHH B BOJHE.

36. CnoxxeHue KoneOaHuil ¢ MOMOIIBI0 BEKTOPHON AUAarpaMMBl.

37. SIBnenus nepenoca. ['a3okuHeTHYECKast TEOPUS BA3KOCTH.

38. KonebarenpHble npouecchl. VX kinaccupukarms.

39. IIMOTHOCTB PHEPTUU TIIIOCKOMW YIPYTOi BOJIHBEI.

40. Paborta, coBepiiaemasi ra30M MPU PA3TUYHBIX TPOIIECCAX.

41. Craructuyeckoe TOJIKOBaHHE BTOPOTO Hayaia TEPMOIMHAMUKHY.

42. KonebarenbHbie mporecchl. X knaccupukarus.

43. BonHOBOE ypaBHEHHE.

44. Tperbe HayaJl0 TEPMOJIUHAMUKH.

45. buenus. Ux ammmuTyna v nepuo/.

46. VYpaBHeHHE CTOSYEH BOJTHBI. KOOpAMHATEI y37I0B M TyYHOCTEH.

47. 3akoH JlampTOHA.

48. Cpasuenue n3otepM Ban-nep-Baanbca v SKCriepuMEHTaIBHBIX H30TEPM.

49. KonebarenbHble mporiecchl. VX kimaccudukarms.

50. 3akoH paBHOMEPHOTO paCIpeesICHHs SHEPTHH MO CTETIEHSM CBOOOBI MOJIEKYIT.

51. DOurponus uaeansHoro raza. Hepasenctso Knaysuyca.

52. Ompenenenne aMIUTMTYIbI U HAYaJIbHOW (ha3bl U3 HAYAIBHBIX YCIOBHUI.

53. Dddext Homnmiepa.

54. TemnoeMKOCTh MPH MOCTOSTHHOM JIaBJICHUU B 00BEME.

55. TemuoBble IBUTATENU U XOJIOAUIbHbIC MAIIUHEI.

56. Pacmpenenenne MakcBea.

57. JlaBieHue 1Moja U30THYTOM MOBEPXHOCTHIO KHUIKOCTH.

58. Pemenne ypaBHEHHsS COOCTBEHHBIX 3aTYXaIOIIMX TapMOHUYECKHX KOJICOaHWH. ATepHOIUYecKuit
PEXUM.

59. VYpaBHeHHe MIIOCKOH Oerymieil BOJHBI, PACIPOCTPAHSIOMICHCS BIOJIb OCH X. XapaKTePUCTHKH
BOJIHOBOT'O Tpoliecca.

60. Kpucrammmyeckue pemeTK.

61. VYpaBHeHue crosiueit BoaHbl. KOOpaMHATHI y3710B U MyYHOCTEH.

62. MaremaTnuecKuii MasiTHUK.

63. CwmauuBanue. KanwuisipHbie siBIE€HUS.

64. ®OuznyecKUi MasTHUK.

65. VYpaBHeHHE MIIOCKON BOJHBI, PACIPOCTPAHSIOIEHCS B IPOU3BOIBHOM HAIPABICHUU.
66. 3akon bompuMaHa IS pactpeeNeHus YacTUI] BO BHEITHEM ITOTSHIIMAIBHOM TIOJIE.
67. Ilpu3Haku rapMOHHYECKOTO OCLUIIIATOPA.

68. IlomuTponMuecKue MpoIecChl.

69. Cnoxenue kojaeOaHM ¢ TOMOIIBIO BEKTOPHOM THarpaMMal.

70. Pacmpenenenue SHEpTUH B OETYIIEH U CTOSTUCH BOTHAX.

71. SIBneHus Ha rpaHUIlE KUIKOCTU U TBEPJIOTO Tela.

72. Tapmonmueckue KojaeOaHus. AMIUTATYIA, 9acToTa, (pa3a, HadambHas (aza. CBA3b MEXKITY TEPHOIOM
Y YaCTOTOM.

73. Pemenne ypaBHEHHs] COOCTBEHHBIX 3aTYXaIOIIMX TapMOHUYECKHX KOJICOaHWH. ATepUOIUYecKuit
PEeXUM.

74. OOpatuMbie U1 HEOOPATUMBIE POIIECCHI.

75. ®a30BbIC MTEPEXO/IBI IEPBOTO U BTOPOTO POJA.

76. T'apmonmueckue kojeOaHus. AMIUATYIA, 9acToTa, (ha3a, HadambHas (aza. CB3b MEXITY TEPHOIOM
Y 4YaCTOTOM.

77. DHeprusi rapMOHHYECKOI0 OCHMIUISATOPA.



78. 3axon bonbivaHa IS pacpe/esieHUs YacTUIl BO BHEIIIHEM OTEHIIMATBHOM TIOJIE.

79. KIIJI mukima Kapso.

80. Tapmonuueckwuii ocummsTop. KBasuynpyras cuma.

81. VpaBHeHHE BBIHYKIEHHBIX KojiebaHuii. Ero pemenue.

82. MaremaruuecKkuii MasiTHUK.

83. OcHOBHOE ypaBHEHUE MOJICKYJISIPHO-KHHETUYECKON TEOPUH HJICATLHOTO T'a3a ISl JIaBJICHHUS.
84. BTtopoe Hayano TePMOJIUHAMHKH.

«Onmuxka»

CaeroBas BoyiHA. IHTEHCHBHOCTh CBETa

[IpocTpancTBeHHast U BpeMEHHasi KOTepPEHTHOCTh

Wurtepdepenus nonsipr3oBaHHbIx yded. [Inactuaku B M4. A/2 u A

SIBnenue unrtepdepenun. Uurepdepenius AByX HUINHAPUIECKUX BOIH

KorepentHocTh. CriocoOs! HabM0IeHUs HHTepdepeHinu cBeta. bunpusma Openens
[Tonspuzanus ceera. 3akoH Mantoca. 3akoH bproctepa.

WuTepdepennys cBera Npu OTPaKEHUU OT TOHKOW TUIACTHHKH. [1070ChI paBHOTO HaKJIOHA
NuTepdepenius cBeTa npu OTpaskeHUU CBETa TOHKOH MiIacTUHKU. [1070Ckl paBHOM TONIIUHBL.
BnusiHre HEMOHOXPOMATUYHOCTH CBETA Ha XapakTep HHTEPPEPEHIIMOHHON KapTHHBI.

0. SBnenue nudpaxmuu. [Ipuaimn [oirenca — @penens

1. JMudpaxmnus Opayarodepa Ha 0JHOH 1mIeIH

JudpakimonHas pemeTka

13. /IudpakunonHas pemeTka Kak CeKTpalbHbIi npudop. Aucnepcus tudpakimoOHHON peleTKy.
14. SBnenue pgBoitHoro unyuyenpenomiieHus. Iloctpoenne [roifrenca i nyuedr (0) u (e) B
MOJIOKUTEITLHOM KPHCTAILIE

15. JIudpakuus Openens Ha KpyrioMm oTBepcTun. 30HbI DpeHens

16. Caer ecTeCTBCHHBIN U CBET MOJIIPU30BaHHBINA. 3akoH Maitoca. 3akoH Bprocrtepa

17. 3axon Mamoca.

18. 3onb ®penens. ['paduyecknii METO CIOKESHUS AMITUTY]T

19. TIlornouienue u3nyueHus BemiecTBoM. 3akoH byrepa

20. 3aBuCHUMOCTH KOO PHUIMEHTA TOTJIOMIECHHS OT JITUHBI BOJHBI JUIS )KAKOCTEH, TBEP/IBIX TEI , Ta30B U
BEIIECTB B Mapo0OpPa3HOM COCTOSTHUU

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

22. Jludpaxuus Ha kpyriom skpase. [Iatao Ilyaccona.

23. Kombma HetoTona

«Amomnan uzuxa)

. DKcIlepUMEeHTalIbHbIE OCHOBBI U Pa3BUTHE UJIeH aTOMHOM (pU3HKH.

. [lopsiixky BETWMYMH AJ11 aTOMHBIX ITPOLIECCOB.

. KBanrtoBsbie cBoiicTBa cBeTa. PoTOdPhEKT.

. KBanroBsbie cBoiicTBa cBeTa. KopmyckynsipHasi HUHTepIipeTalnust UHTEpPEepeHInH.

. KBanToBbIe cBoiicTBa cBeTa. IMmyinbe ¢oToHa.

. KBanroBsie cBoiicTBa cBeta. OnbiThl KomnToHa.

. KBanToBbIe cBoiicTBa cBera. Teopus 3¢pdexra Komnrona.

. KBanToBsie cBoicTBa cBeta. OnbiThl bote u ['eitrepa, Komnrona n CaliMmoHa.

. PentrenoBckoe n3nydyenue. Judpakuns peHTI€HOBCKHX JIyueil B KpUCTaJUIaX.

10. Metonp! HaOmoAeHUE TU(PAKITUN peHTTeHOBCKuX Jyueit (Jlays, Jlebas-1llepepa).
11. KopriyckynsipHO-BOJIHOBOM TyanusM. I'unoresa ne bpoiinsa. Bonnsl ne bporinst.
12. KopryckynsipHO-BOJIHOBOM Tyanu3M. JleOpoiineBckas AJuHa BOJIHBI AJIEKTPOHA.
13. KopniyckynsipHO-BosIHOBOM nyanu3M. OneiTel Tomcona n TaprakoBckoro.

14. KopnyckysspHO-BOJIHOBOM Ayanu3M. OnsITel J[3BHcoHa u J[xepmepa.

15. Kopnyckymnsipao-BostHOBOM ayanusM. OnbiTel bubepmana, @adpukanra u CymkuHa.
16. IuckpeTHOCTh aTOMHBIX COCTOsIHUI. CIIEKTp aToMa BOJIOPOA.

17. lnckpeTHOCTh aTOMHBIX cocTosiHUM. OnbITel @panka u ['epua.

18. SAnepuas moxens aroma. ®opmyina Pesepdopra.

19. OneiTel Pezepdopna.

20. Pacnipenenenue 3apsiaa B aTOME U ONPEICTICHUE 3apsia sapa.

RRO©ooNoGOkwNE
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

IToctynatel bopa. ¥YcinoBus KkBaHTOBaHUS.
KBanToBaHue KpyroBbix OpOUT 3JIEKTPOHA B aTOME.
Cepus [IukepuHra v CrieKTp HOHOB TEIHS.

Teopus bopa-3ommepdenba.

[IpuHIUII COOTBETCTBUS.

Henocrarku teopuu bopa.

@I1yKTyaluy HHTEHCUBHOCTU CBETOBOI'O ITOTOKA
[Tonsapu3zanus ¢poroHa

Dddext Pamzayspa - TayHcenna.

N3nydyenue yepnoro tena. @opmyna M. [lnanka

. Koappurmentsr DiinmTeitna. Y ciioBUs paBHOBECHS H3TyUEHUS.
AToMHBIE cIeKTpbl. KOMOMHAIMOHHBIA MPUHITAI.
CrnekTpalibHbIE CEPUM aTOMa BOJOPOAA.
[ToctynaTel KBAaHTOBOM MEXAHUKH.

Vpasuenue llIpeaunrepa.

[TpuHIMI Cyneprno3ULIUU COCTOSIHUM.

[InoTHOCTH 3apsiia U MJIOTHOCTh TOKA.

CaoiicTBa orepaTopoB (PU3NYECKUX BETUUHNH.
CootHolieHue HeorpeneaeHHOCTH | eiizendepra.
YacTtuna B OTHOMEPHOU NOTEHIHAIIBHOM SIME.
[IpoxosxaeHue yacTuil 4yepes MOTeHIUAIbHBINA Oapbep.

42. OgHoMepHast sMa KOHEYHOM TTTyOUHBI.

43
44
45
46
47
48
49

52.
53.
54.
55.
56.
57.
58.
59.

60

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

. JINHEWHBIN TAPMOHUYECKUN OCITUIUISTOP.
. Teopus usnydyenus.

. UHTEeHCUBHOCTD U3TyUYEHUS

. IIpaBuiia orGopa At OCUUILISTOPA.

. [IpaBuna or6opa amns poraropa.

. IBM>KeHuMe yacTulbl B MOJIE LEHTPAIbHOUM cuiibl. Pemenue yrimosoi yactu ypasHenus [lpeaunrepa.

. Onepatop MOMEHTa UMITYJIbCA, €T0 CBOMCTBA. 3aKOH COXPAHEHUs MOMEHTA UMITYJIbCA NPU JBUKECHUU
B I10JI€ LICHTPAJIbHOM CUIIBI.
50. /IBurkeHune 4acTUIbl B KYJIOHOBCKOM MoJie. Pemenue paguansHoi yacty ypasHenus Ipenunrepa. 51.
Pacrnipenienenyie NI0THOCTU B AIEKTPOHHOM OOJIakKe.

Bonopoaomnono0Hbie aTOMBI 1 CHCTEMBI.

Moaenp BAJIGHTHOTO AIEKTPOHA. ATOMBI IIETOYHBIX METAJIIOB.
CrnexTpasibHblE CEPUH ILIETOUYHBIX METAILIOB.

[1noTHOCTH TOKa BeposATHOCTU. OpOUTANbHBIII MATHUTHBIA MOMEHT AJIEKTPOHA.
Onprtsl Ltepua u ['epnaxa. CiuH 351€KTpOHA.

CnuH 3neKTpoHa.

CrnuH — opOuTanbHOe B3auMoielicTBre. Paciiernienre TuHMMA.
Marauromexanndyeckue 3pPeKTrl U CIIMH JIEKTPOHA.

. JlyOneTHasi CTpyKTypa CIEeKTPOB MIETOYHBIX METAIIJIOB.
ITonHBIE MEXaHUYECKUN U MATHUTHBI MOMEHT
['mpomarsuTHOE OTHOLIEHUE.

CrnoxxeHre MEXaHNYECKUX OPOUTAIBHBIX MOMEHTOB.
CnoxeHre MEXaHMYECKUX CIIMHOBBIX MOMEHTOB.

[TonHbI MEXaHUYECKU MOMEHT aToMa. THIIbI CBSI3€H 3JIEKTPOHOB B aTOME.
[TonHBII MarHUTHBIN MOMEHT aTOMA.

®akTtop Jlanne.

BekropHas mozens atoma.

MeTto1 MarHUTHOTO PE30HAHCA.

MHorosnexkTpoHHble aToMbl. CHIEKTp aToMa rejusl.
MynpTUIUIETHAS CTPYKTYpa CIEKTPOB.

DOKBUBaJICHTHbIE A1eKTPOHBI. [Ipunuun ITaynu.

D¢ddext 3eemana. Paciuienienrne s3HepreTUYECKUX YpOBHENH B MAarHUTHOM II0JI€.
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74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
&9.
90.

Crnoxwubrii 3¢ dext 3eemana. Paciiennenue TMHUN U3Ty4eHUS] B MArHUTHOM TIOJIE.
[Tpocroii s ekt 3eemana. Ipdexr [1amena-baka.

CrtpoeHue 3NIeKTPOHHBIX 000109eK. XUMHUECKHE CBOMCTBA ATOMOB.
[lepuonnueckas cuctema 3JIeMEHTOB MeHieneeBa.

XapakTepuCcTUYECKOE PEHTTEHOBCKOE U3JlydyeHue. 3akoH Mo3iu.

YPOBHU 3HEPrUu JUIsl PEHTT€HOBCKHUX CIIEKTPOB.

CTpyKTypa pEHTT€HOBCKUX CIIEKTPOB.

Crtpoenue monekyi. AanadaTuueckoe IpuOIMKeHue.

BpamarensHo — konebaTrenbHble CIIEKTPhI BYXaTOMHBIX MOJIEKYII.
DNEKTPOHHBIE CIIEKTPBI MOJIEKYIL.

WNonHas xumuyeckas CBs3b.

[Ipupoia KOBaIECHTHON XUMHUYECKOU CBS3H.

30HHBIE MOJICIIA METAJUIOB, MOJIYIPOBOJAHUKOB, JUJIEKTPUKOB.
IIpoBoaumocTs TBepbIX Tesl. COOCTBEHHAs U IPUMECHAs! IPOBOAUMOCTD.
CBepXIpoBOUMOCTD U €€ KBaHTOBasi IPUpoOAa.

Cratuctuueckue pacnpeaenenus @epmu-/upaka u boze-Oiinmireiina.
Oueprust Pepmu

Kpurepun oueHnBanus KoMneTeHuui (pe3yJibTaToB):
OTJIMYHO/XOPOIIIO/yIOBICTBOPUTEIHLHO/HEYIOBICTBOPUTEIIEHO

Onucanne MKaJdbl OLEHUBAHUS

Onenka Kpurepuu onienku

CTyaeHT 10JIKeH:
— IIPOJIEMOHCTPUPOBATH IIYOOKOE M MMPOYHOE YCBOCHHUE 3HAHUN
MIPOrpaMMHOTO MaTepHaa;

OTtimaHO — MCUEPIIBIBAIOIIE, ITOCIICIOBATEIILHO, TPAMOTHO U JIOTHYECKU CTPOITHO
3640 M3JIOKUTH TEOPETUUSCKUA MaTepra;

— NPaBUIIBHO (HOPMYIHPOBATH ONPENIEICHMUS;
— NMPOJEMOHCTPUPOBATh YMEHUS CAMOCTOSITEIIbHON pabOThI C IUTEPATYPOii;
— YMETb CI€NaTh BBIBOJBI 10 U3JIaraeMOMY MaTepHaly.

Xopowo
30-35

CTyaeHT 10J1KeH:

— TIPOJIEMOHCTPUPOBATH JJOCTATOYHO ITOJTHOE 3HAHUE MPOTPAMMHOTO
MaTepuana,

— MPOAEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX TTOHSATHIA;
JI0CTATOYHO TMOCJIEIOBATEIFHO, TPAMOTHO M JIOTHYECKH CTPOMHO U3J1araTh
MaTepHal;

— MPOIEMOHCTPUPOBATh YMEHHUE OPUEHTUPOBATHLCS B JIUTEPATYPE;

— YMETb CAENaTh JOCTATOYHO 0OOCHOBAHHBIE BHIBOJIBI TIO U3JIAraeMOMY
MaTepuany.

CTyaeHT 10JIKeH:
— IPOIEMOHCTPUPOBATH 00IIee 3HAaHNE U3ydaeMOro MaTepuana;

Y 10BNETBOPUTENBHO |— [MOKa3aTh 00IIEe BiIaJIeHUE MOHATHIHBIM annapaToM JUCIUILINHBI,
24-29 — YMETb CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYPOU H3JIaraéMoro

BOIIPOCA;
— 3HATh OCHOBHYIO PEKOMEHIYEMYIO MPOTPaMMOi yU4eOHYIO JTUTEpPaTypy.

HeynosnersopurensHo
23 U MeHbIIIEe

CTyneHT 1eMOHCTPUPYeET:

— HE3HAHME 3HAYUTEIIBHOM YaCTH IPOrpaMMHOI0 MaTeprala;

— HE BJIAJICHUE TOHATHITHBIM allapaToM JUCIUIIINHEL;

— CYIIIECTBEHHBIE OIIMOKH MPHU U3T0KEHUN YIeOHOTO MaTepHrana;

— HEYMEHHE CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYpPOUH HU3J1araeMoro
BOIIPOCA;

— HEYMEHME JeJIaTh BBIBOJIBI IO U3JIara€MOMY MaTepHay.
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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)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hanpasnenue/ 14.03.02 «SInepHble pU3UKA U TEXHOJIOTHU»
CrenuanbHOCTh

O0pasoBarenbHas «VHHOBaAaMOHHBIE sI/IEPHbIE TEXHOJIOTHH»
nporpamma

Hucuunnmna O6mias ¢usnka (BOJIHBI, ONTUKA U aTOMHAs (PU3HKA)

BOHPOCI)I AJI KOJUIOKBUYMOB

Pazoen «Konebanus u 601Hv1»

1. Tlepuomuueckue mpouecchl. ['apmMoHMYeckne KonebaHus. AMIUIMTYNA, 4acToTa, ¢a3a KojeOaHWil.
IIpencraBneHne rapMOHNYECKUX KOJIEOaHUH C TOMOIIIBIO BEKTOPA aMILIIUTY IbI.

2. CrnoxeHre rapMOHUYECKHUX KoJieOaHuil ogHOTo HanpapieHus. CIOKeHHe TapMOHUYECKUX KOJIeOaHMi
OJTHOT'O HarpaBiIeHUs U OIM3KHUX 4acToT. buenus.

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

4. CnoxeHue TrapMOHUYECKUMX KOJEOAaHWH OJIMHAKOBOM YacTOThl MPOUCXOMALIMX BO B3aWMHO-
NEepIeHINKYIIIPHBIX HamlpaBieHusX. BausHue pazHoctu a3 Ha BUA pe3ylbTUPYIOLIETro KojaeOaH sl.

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

6. Tapmonmuecknii ocummsaTop. CoOCTBEHHBIE KOJICOAHWS TapMOHHUYECKOTO OCIIIUIATOpa. BhiBOA
Qg QepeHIMaIbHOr0 ypaBHEHUSI TAPMOHUYECKOr0 OCLMIUIITOpa Ha MpUMeEpe MPYKUHHOTO MasTHHKA.
CobcTBeHHbIE KOJeOaHUsi rapMOHUYECKOro ocuujuisitopa. Yactora KojneOaHui, aMIIUTYAa, HadyajabHas
¢aza. HaxoxeHne aMIuIMTy/bl M Ha4aJdbHOM (a3bl KOJIeOaHUH M0 HAYaJIbHBIM YCIOBUSM.

7. @®usnueckuii masTHUK. YacroTa, aMIuMTyaa, HadaiabHas (aza MalblX KoJieOaHWUW (HU3HUYIECKOTO
MasiTHHUKA.

8. Ilepmon xoyebaHMit MaTeMaTHYECKOTO MasITHUKA.

9. Ilepuon xosebaHui NPYKUHHOTO MAATHUKA.

10. KBazuynpyras cuna. [loreHImanbpHas SHEPTUs TAPMOHUYECKOTO OCIIHILIATOPA.

11. Mansle kosnebaHus CUCTeMbl BOJM3M TOJOXKEHUS paBHOBecHa. HaxoskieHue 4YacTOThl MalbIX
KoJ1eOaHuH.

12. DHeprust rapMOHUYECKOT'O OCHMIIIATOPA.

13. 3aryxaroniue KojaeOaH!us TApMOHHYECKOTO OCIIAIUIATOPA.

14. ludpdepennunanbHoe ypaBHEHHE 3aTyXaloIKUX KoJeOaHWN rapMOHHMYECKOro ocuuiuiatopa. Yacrora,
aMIUTUTY/1a, HadalibHast aza KojeOaHuH.

15. 3aryxatomue  kojeGaHMs ~ TrapMOHMYecKoro  ocuwmisTopa.  Koadpdumment  3aryxanwus,
nmorapu(MHUUECKU JEKPEMEHT 3aTyXaHUsl, TOOPOTHOCTD.
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16. BeiHyx1eHHbBIE KOJI€OaHUsI TAPMOHMYECKOTO OCIIHIUIATOPA MO/ ICHCTBUEM CHJIbI, U3MEHSIOMIEHCS CO
BpPEMEHEM I10 TaPMOHUYECKOMY 3aKOHY.

17. Yacrora, ammnuTyza, ¢aza BRIHY>KICHHBIX KOJICOaHUIA.

18. SIBnenue pesonaHca. AMIUIUTYIHAs pe3oHaHCHas KpuBas. [JJoOpoTrHocTh ocumsiaropa. [lonymupuna
aMIUIUTYJHOM pE30HAHCHOU KpHUBOW. Pe3oHaHCHAs yacToTa, pe30HAHCHAs aMILIUTY/Ia.

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

20. Bonabl. OCHOBHBIE TMapaMeTpbl, XapaKTepU3YIOIIKME BOJHOBOW TMporuecc. BoHBI MpoaosibHBIE |
MOTNIepeYHbIe. Y paBHEHHE IIJIOCKOM OETyIIeil MOHOXpOMAaTHYECKON (rapMOHMYECKOM) BOJIHBI. Da3a BOJTHBI.
BonnoBoe uncino, BOJTHOBOM BEKTOP.

21. da3oBas MOBEPXHOCTH, (PPOHT BOJHEIL, JTyY.

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

23. BonHoBoe ypaBHeHHE. BbIBOJ BOJHOBOrO ypaBHEHMsI Ha MpHUMEpE MPOAOJIbHON YINPYrod BOJIHBI B
crepxHe. PazoBasi CKOPOCTb BOJIHBI.

24. Pemienusi BOJIHOBOTO ypaBHeHHsI. Da30Basi CKOPOCTh PACIPOCTPaHEHUS BOJIHBI.

25. CobcTBeHHBIE KONIEOAaHUS CTPYHBI C )KECTKO 3aKPETICHHBIMH KOHIIAMH.

26. Crostune BoHbBI. CIIEKTP YaCTOT COOCTBEHHBIX KOJICOAHUH.

27. CobOcTBEeHHBIC KOJICOaHMsI CTOJI0a BO3ayXa B TpyOe. 3aBHCHUMOCTh CIEKTPa COOCTBEHHBIX YacTOT OT
yCIIOBUI Ha KOHIIAX TPYOKHU.

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

29. 3aBHCHMOCTh aMIUIUTYABl C(HEPUYECKOH BOJIHBI OT PACCTOSIHUS IO HMCTOYHHKA. 3aBUCHUMOCTb
aAMIUTATYIbI IUITUHAPUYECKOM BOIHBI OT PACCTOSIHUS 10 HCTOUYHHUKA.

30. Dddexr Hdomepa.

Pazoen «Onmukay

1.  CseroBas BosiHA. IHTEHCHBHOCTH CBETA.

2.  IlpocTpaHCTBEHHas U BpeMEHHasi KOT€PEHTHOCTb.

3. Uurepdepennus nonspu3oBaHHbIx gydeid. [nactunku B M4, A/2 u A.

4.  SBnenue untrepdepeHunu. MurepdepeHnns AByX HMIMHAPUUECKUX BOJIH.

5. KorepentHocth. CriocoOs! HabmoaeHUs HHTEpdepeHnnn cBeta. bunpusma @penens.

6. Ilomspuszanus cBera. 3akoH Mamtoca. 3akoH bprocrepa.

7. Wurtepdepenuus cBeTa Npu OTPak€HUU OT TOHKOMU IIaCTUHKU. [Tos10Ch paBHOTO HaKJIOHA.
8.  HHrepdepeHuus cBeTa Npu OTPaKeHUM CBETa TOHKOM MIacTUHKU. [Tonockl paBHON TOIIIUHBI.
9.  BiusHHE HEMOHOXPOMATHYHOCTH CBETA HA XapakTep HHTEP(EPEHIIMOHHOW KAPTHHEI.

10. SBnenume nudpakuuu. [Ipunuun I'roiirenca — @penens.

11. Judpakuus @payHrodepa Ha OAHOM IIEITH.

12.  JIudpakunoHHas perierka.

13. IudpakunoHHas pereTka Kak CleKTpalbHbI mpudop. Aucnepcus mndpakiimoOHHON peleTKy.

14. Snenue pgBoitHOro nyuenpenomienus. Iloctpoenuwe [roifrenca s nyueidr (0) u (e) B
MOJIO)KUTETILHOM KpHUCTAJLIE.

15.  Iudpakuus @peHens Ha KPyriioM OTBepCTUU. 30HbI DpeHes.

16. CBer ecTeCTBCHHBIN U CBET MOJIIPU30BaHHBINA. 3akoH Mairoca. 3akoH Bprocrepa.

17. 3akxon Maioca.

18. 3ons ®penens. ['padudecknii METO CIOKEHUS AMITTHTY]I.

19. Tlornomenue u3nyueHus BeuiecTBoM. 3akoH byrepa.

20. 3aBucuMOCTh KOA(HUIMEHTA ITOTIONICHHUS 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. [Isatao Ilyaccona.

23. Komsia HeroToHa

Kpurepun oueHnBaHus KOMIeTEeHIUH (Pe3yJbTAaTOB):
— YpPOBEHb OCBOEHUS 00Yy4aroIMMCs MaTepHuaa, pelycCMOTPEHHOT0 Y4eOHOH IporpaMMoii;
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— YMCHHUC 06yqafomeroc;1 HCIIOJIBb30BAaTh TCOPCTUYCCKUC 3HAHUA TTPHU BBIITIOJIHCHHUN 3aI[aHHﬁ u 3a1a4,

- 06OCHOBaHHOCTB, YCTKOCTbh, KPATKOCTH U3JIOKCHHA OTBCTA.

Onucanue MKAJIbI OLEHNBAHUS:

OT1meTka «oTaAU4HO» (B Oayutax ot 27 no 30) ctaBUTCS, €CIH:

— U3yYCHHBI MaTepUas U3JI0KEH MOJIHO, ONPEICIICHUS JaHbl BEPHO;
— OTBET NOKA3bIBACT MOHUMAHKE MaTepHaa;

— 0oOyyJaromuicss MOXXET O0OCHOBAaTh CBOM CYXJICHUS, NPUMEHHTh 3HAHUS HA MPAKTHUKE, MPHUBECTH
HE00XO0AMMBIE TIPUMEPHI, HE TOJIBKO M0 YI€OHUKY M KOHCIIEKTY, HO U CAMOCTOSITEIbHO COCTABJICHHBIE.

OtMmeTka «xopowo» (B 6amuiax ot 22 10 26) CTaBUTCS, €CIIH:
— U3YYCHHBIH MaTepHall H3JI0KEH JI0CTaTOYHO TOIHO;

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

— o0yyaromuiics 3aTpyIHSeTCs ¢ OTBeTaMU Ha 1-2 JOMOMHUTEIBHBIX BOIIPOCA.
OTMeTKa «y10BJIETBOPUTEILHO» (B Oamnax oT 18 no 21) craBures, ecnu:

— Marepual U3JI0KEH HEMOJHO, C HETOYHOCTSMH B OIpPEIelICHUH MOHATHH WM (QOpMYIHUPOBKE
ONIPEICIICHUN;

— Marcpural u3jaracrcsa HEIoOCJICA0BATCIbHO,

—0o0yuaromuiics He MOXKET JI0OCTaTOYHO IITyOOKO M JOKa3aTeIbHO 000CHOBATH CBOU CY)KICHUS U IPHUBECTH
CBOU IPUMEPBHI;

—Ha 50% OMOJTHUTENBHBIX BOMPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HeyA0BJIeTBOPUTEIbHO» (B Oamutax ot 0 10 17) craBuTCs, eciu:

— IpY OTBETE OOHAPYKUBAETCS MOTHOE HE3HAHUE U HETTOHMMAaHHUE N3Y4aeMOro MaTepuaa;
— MaTepuall u3JiaraeTcs HeyBepeHHO, OECTIOPSII0UHO;

— JIaHbI HEBEpPHBIE OTBETHI Oosiee yeM Ha 50% MOTMOTHUTENBHBIX BOPOCOB.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMICKOUN ®EJEPALIUU

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHsI BEICIIIET0 00pa3oBaHvIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hanpasnenue/ 14.03.02 «SInepHbie GU3MKA U TEXHOJIOTHH
CnenuanbHOCTh

OoOpa3oBarenbHas «HHOBAUMOHHBIE si/I€PHBIE TEXHOJIOTHI)
nporpamma

Hucnurinna O6mias ¢usrka (BOJHBI, ONITHKA U aTOMHAs (PU3HKA)

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM PadoThl

[Ipumep 3anannii:

1.

2.

Bocnonb3oBaBmmmcs ¢Gopmynoit [lnanka, Haiitu: a) uyucino (HoToHOB M 1 cM3 B CHEKTpalbHBIX
uHTepBanax (u,u + du) u (A, A + dA); 6) monHoe uncio ¢poronos B 1 cm3 npu T= 300 K.

Boruncnuts ¢ nomombio Gopmynsl Ilnanka mpu T= 1000 K: a) Hanbonee BepOsATHYIO SHEPTHUIO
(OTOHOB; 0) CpeHIOI0 SHEPTHIO (POTOHOB.

[Tokazarp, 4TO YKMCI0 (POTOHOB TEMJIOBOIO U3IYUEHHUS, TAJAAIOIINX B €AMHUILY BPEMEHU Ha €IMHUYHYIO
IUIOIIAJIKy CTEHKH MOJOCTH, paBHO Ic/4, I/ie ¢ - CKOPOCTh CBETa; N — YHUCIO (OTOHOB U €IUHUIIE
o0bema. YOeauThCs, 4TO MPOU3BEIEHUE ATOW BEIUYMHBI HA CPEHIOI 3HEpPruio (oToHAa paBHO
JHEPreTUYECKON CBETUMOCTH M.

Haiitn mmotHOCTh moTOKa ()OTOHOB ma paccTossHMM r = 1,0 M OT TOYEYHOro MCTOYHHMKA CBETA
momHocThio P = 1,0 BT, ecnu cBer: a) MOHOXpoMaTtuyeckuit ¢ IIHMHONW BOMHBI A = 0,50 MKM; 0)
COJICPKUT JIBE CIIEKTPAJIbHBIC JIMHUU C JTuHaMu BoJIH A1= 0,70 Mmkm 1 A2 = 0,40 MKM, UHTEHCUBHOCTH
KOTOPBIX OTHOCSITCS KaK 1:2 COOTBETCTBEHHO.

Jmuabt BoaH dotoHoB paBHbI 0,50 MM, 0,25 uM u 2,0 M. Beraucnuts ux ummynscsl 3B/c, rae ¢ -
CKOpPOCTb CBETA.

Haiitn nnuHy BoJIHBI (POTOHA, UMIYJIBC KOTOPOIO PAHEH UMIYJBCY JIEKTPOHA C KUHETHYECKOH
sHeprueit T = 0,30 M»sB.

[TokazaTh ¢ MOMOIIBI0 KOPIMYCKYJISPHBIX MPEACTABICHUM, YTO HUMITYJIbC, IEPEHOCUMBIA B €IUHUILY
BPEMEHM IUIOCKUM ITOTOKOM 3JIEKTPOMAarHUTHOIO W3JIYy4eHMM MOIIHOCThIO P, He 3aBUCHT OT
CIEKTPAJILHOTO COCTaBa 3TOT0 U3Iy4eHus. YeMy oH paBeH?

Jlazep u3nydaer B UMIyJbce AMUTENBbHOCTBIO T = 0,13Mc y3kmii mydok ceta 3Hepruei E =10 Jx.
Haiiti cpennee 3a BpeMmsi T JaBJi€HHE TaKOro Mydyka CBETa, €Clid ero c(OKyCHpOBaTh B MSTHBILIKO

mruameTpoM d = 10 MKM 1a OBEPXHOCTH, NEPIIEHAUKYIISIPHOH MYUKY, ¢ KO3(P(PUIIMEHTOM OTPAsKEHUS P
=0,50.

Kputepun oneHuBaHus KOMIIETeHIUH (pPe3yJIbTaTOB):

Ounenka Kpurtepun onenkn
OTJ'II/I'—IHO — peHIeHI/II/I SajlaHI/Iﬁ HU3JI0KCHBI II0JTHO,
C 27 no 30 6ayuioB — OTBET MMOKAa3bIBAET MOHMMAHUE MATEPUAIIA;
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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 yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hampasnenue/
CnenuanbHOCTh

14.03.02 «SInepHbie GU3MKA U TEXHOJIOTHH

O6pa3zoBarenbHas
nporpamMma

«/HHOBALITHOHHBIE SAACPHbIEC TEXHOJIOTIHH>

JlucnunnuHa

O6mias ¢usrka (BOJHBI, ONITHKA U aTOMHAs (PU3HKA)

JlabopaTopHbie padoThI

ITokazarenan U KpUTEPUH OLICHKH BBIIIOJIHEHUS U CJIa4M JaOOPaTOPHBIX paboT:

KOHTPOJIbHBIC
BOIIPOCHI

KOHTPOJIBHBIC BOITPOCHI.

IToxka3arenu oneHKH Kpurepum ouenkn Bbasl
(max)
1. BeinmoaHeHue BceX | - OMYCK JI0 BBIMIOJIHEHUS Pa0OThI; 30
mabopaTOPHBIX padOT | - YMEHHE paboTaTh ¢ MPUOOpaMU;
- YMEHHUE KOPPEKTHO (PUKCUPOBATH MMOKa3aHUs IPHOOPOB;
- YMCHHEC NIPABUIIBHO O(i)OpMJ'I?ITI) U 3aHOCHUTH ITIOKa3aHUs B
71a00paTOPHBIM KypHaI.
2. Cobmoienue - IpaBUWJIbHOE O(POPMIIEHHE BBOIHOM YaCTH OTYETA; 30
TpeOoBaHUil K - IpaBUIIbHOE O(OPMIIEHHE PACUETHOM YacTh OTYETa;
oopMIIEHHIO OTYETa | - YeTKas U MpaBUiIbHAs (POPMYIHPOBKA BbIBOJIA UCXOMS U3
1o JabopaTopHOi MOJyYEHHBIX Pe3yJIbTaTOB;
pabote - TPAMOTHOCTB U KYJIbTYpa U3I0KEHHU;
- BJIaJIeHHE TEPMUHOJIOTHEN U MOHATUHHBIM annapaTom
pO0OJIEMBI.
3.01BeTHI Ha - TPaMOTHO U BepHO c(OPMYIMPOBAHBI OTBETHI HA 40

Ixannl oeHoOK:
90 — 100 Gayu10B — o11E

HKa «OTIIUYHO,

75 — 89 6aIoB — OIEHKA «XOPOIIIOY;
60 — 74 6aninoB — OllEHKa «YJAOBIETBOPUTEIHHOY;
0 — 59 GaToB — OIIEHKA «HEYIOBJICTBOPHTEIHLHOY.
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