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O0JacTh NpUMeHeHHs

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
porpaMMe JTUCIMILIMHBI U 00eCIeunBacT MPOBEPKY OCBOCHHSI TUIAHUPYEMBIX pe3yIbTaToOB 00yueHUs
(KOMIIETEHIIMH W WX HHIUKATOPOB) TIOCPEICTBOM MEPONPHUSITHH TEKyIIeH W MPOMEKYTOYHOM
arrecTaluy 1o JTUCHUIIJINHE.

Heau n 3a1a4u GoHIA OLIEHOUYHBIX CPEICTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa.

Jis  pocTikeHus MocTaBleHHOW 1enu @DOOHIOM OLIEHOYHBIX CPEICTB MO JUCHUIUIMHE
pelIaroTcs ClAeAYIOIMNE 3a1auu:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, MIPEAYCMOTPEHHBIX B paMKaX JaHHOUN JUCIUILIUHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOCHHUS KOMIIETCHIIUN, MPEAYyCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTIITNHBI,

— obecriedeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
JEATETLHOCTH 4Yepe3 COBEPIICHCTBOBAHHME TPAJAUIIMOHHBIX M BHEIPEHUE MHHOBAIMOHHBIX METOJIOB
oOyudeHus B 00pa3oBaTeNbHbII MpollecC B paMKaxX JaHHOW JUCIUILTHHBIL.



1. Ilepedyenbs MUIaHUpPYeMBIX Ppe3yJbTaTOB O0y4eHHS] IO JAUCHHUILVINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

1.1. B pesyromame oceoenusn OII 6axkanaspuama o0yuaroumuiics 00134ceH 061a0emb Cedyrouumu
pe3yromamamu 00yuenus no OUCYUnIUHEe:

Konanl HaumenoBanue Koa u HaumeHOBaHMe HHAMKATOPA
KOMIIeTeHIMii KOMIIETEeHIINH JOCTH:KEHHSI KOMIIETEHIIMH
YKE-1 Crioco0€eH HCIIOJIb30BaTh 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHUS €CTECTBEHHOHAYYHBIX JUCIHUIUIMH, METObI
€CTECTBEHHOHAYYHBIX MaTEMaTHYECKOT0 aHaJIn3a U MOJICITMPOBaHMUSI,
JTUCHUTUINH, TPUMEHSTh TEOPETUUECKOT0 U SIKCIIEPUMEHTAIBHOTO

METO/bl MATEMATUYECKOTO UCCJIEI0BAHMS
aHanu3a u moaenupoBanus, | Y-YKE-1 YMmeTs: ucnosib3oBaTh MaTeMaTHYECKUE

TCOPECTUYCCKOI'O U METOJbI B TEXHUYCCKUX IIPUITOKCHUAX,
OKCIICPUMCHTAJIBHOT'O pacCcUUuTbIBaTh OCHOBHBIC YHCJIOBBIC
HCCIICOOBAHUA B XapaKTCPUCTUKHU CﬂyqaﬁHbIX BCJIMYHUH, PCHIATH
IIOCTABJICHHBIX 3aJgadax OCHOBHBIC 3aJa49H1 MaTeMaTHIECCKOM CTaTUCTHUKH,

pelaTh TUIIOBbIE pPaCUETHBIE 3aJjauu
B-VKE-1 Bnagers: MmeTogamMu MaTeMaTH4ECKOIO
aHaJM3a U MOJICIMPOBAHUS; METOJaMH PELLICHUS
3a/1a4 aHaJIM3a U pacuyera XapaKTepUCTUK
(U3NYECKUX CUCTEM, OCHOBHBIMH ITPHEMaMHU
00pabOTKU IKCIIEPUMEHTAIbHBIX JTaHHBIX,
METO/1aMU pabOThI C MPUKIATHBIMU
IPOTrPaMMHBIMHU MPOTYKTaMHU

OIIK-1 Crioco0€eH HCII0JIb30BaTh 3-OIIK-1 3HaTh: 0a30BBIE 3aKOHBI
0a30BbI€ 3HAHMS €CTECTBCHHOHAYYHBIX JIUCIIUTIINH, OCHOBHBIE
€CTEeCTBEHHOHAYYHBIX MaTeMaTHYECKHE 3aKOHBI; OCHOBHBIC (PU3HUYCCKUE
IHACIUILINH B SIBJICHUSI, TIPOIECCHI, 3aKOHBI U TPAHUIIBI UX
npodeccnoHanbHOM MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX

ACATCIIBHOCTH, IIPUMCHSATH XHUMHUYCCKUX 3aKOHOB U ﬂBHCHHﬁ; METOBbI
METOAbI MATEMATHYCCKOT'O MaTeMAaTUYCCKOTro MOACIIMPOBAHN,
aHaJIM3a U MOACIIMPOBAaHNA, TCOPECTUUCCKOT'O U SKCIICPUMCHTAJIBHOT'O

TEOPETUYECKOTO U UCCJIEI0BAHMS
AKCIEPUMEHTAIBLHOTO V-OIIK-1 YMeTb: BBISBIATH
HcCcIeA0BaHuUs €CTECTBEHHOHAYYHYIO CYIIHOCTh MpobIieM,

BO3HUKAIOIIMUX B X0/1€ MPO(HeCcCHOHATBHOM
JESATENIBHOCTH, ITPUBJIEKATD JUISl UX PELICHUS
COOTBETCTBYIOIINHN (PU3UKO-MaTEMaTHUECKHUI
anmnapar

B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIllapaTomM
U1 pa3paboTKU MO/IesIel POIIECCOB U SBJICHUH,
pelIeHrs MPaKTHYECKUX 3aj1au
npoeCCUOHATBHOMN 1eATEIbHOCTH; HAaBbIKAMH
WCIIOJIb30BAaHUS OCHOBHBIX 00LIE(PU3NYECKUX
3aKOHOB U NPUHIUIIOB

1.2. Dmanot hopmuposanus komnemenyuit ¢ npouecce océoenusn OIl 6akanaspuama

KoMmoHeHThl KOMNETEeHIMH, Kak NpaBuWio, (GOpMUPYIOTCS TpU HU3YYEHUH 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 KOMIIETEHIIMY B IPOLIECCE OCBOSHUS TUCIUITIIMHBIL



- HAYaJBHBIN STanm — Ha 3TOM dTane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTATbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6azoBble ymeHus. CTyneHT
BOCTIPOM3BOANT TEPMUHBI, (DaKThI, METOIbI, TOHSTHS, MPUHIIUIIBI U MIPABUJIA; peliaeT 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. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH M (JopMaMH KOHTPOJIS MX OCBOEHUS

Ne Kourponaupyembie Nuaukarop nocTuskeHust HanMeHOBaHUE OLIEHOYHOT'O
n/n pa3aenanl (TeMbl) KOMIIeTeHINH Cpe/CTBa TeKyeil u
AUCIHUTLINHBI MPOMEKYTOYHOI aTTecTaluu
Texkymas arrecranus, 4 ceMect
1. KoJe0auust u 3-0OIIK-1, YV-OIIK-1, B-OIIK-1 Komnmoxsuym
BOJIHBI 3-VKE-1, Y-YKE-1, B-YKE-1
2. Onruka 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 KonrtponbHas pabota
3-VKE-1, V-VKE-1, B-YKE-1
3. AToMHast pu3NKa 3-0OI1K-1, V-OIIK-1, B-OIIK-1
3-YKE-1, V-YKE-1, B-YKE-1
IIpomeskyTouHas arrecTanmsi, 4 ceMecTp
DK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 DK3aMeHaIMOHHBIN 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(hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM 3Tare: OPOroBbIN, MPOABUHYTHIA U BHICOKUH.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHE CaMOCTOSITEIbHO IPUHUMATh PELICHHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOJIMPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUM TPOJIEMOHCTPUPOBATh 00IaJaHie KOMIICTCHIMSIMUA B 3a4reHo

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
MPU M3YYEHUU JUCLUUIUIMHBI ompenensiercs mno tadnune. [Ipu 3Tom cienyeT moHMMaTh, YTO TpaHUIA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET

CMCIIAThCA.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckue MaTepHaJibl, ONpeAesONIie MpouUeIypPbl OLEHUBAHUSA 3HAHUHA, YMEHMWI,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

Hrorosas arrecranus 10 JUCLUMUILUIMHE SBIISCTCS UHTErPAIBHBIM II0OKA3aTeJIEM KaueCTBA TECOPETUYECKUX U
MIPAaKTUYECKUX 3HAHUH M HABBIKOB OOYYalOIIMXCSA IO JUCHMIUIMHE M CKIIAJbIBA€TCA U3 OLEHOK,
IIOJIYYEHHBIX B XOJI€ TEKYLIEH U IIPOMEKYTOUYHOMN aTTeCTALNH.

Texymas arTecranust B ceMecTpe MPOBOJUTCSA C 1IeJbI0 00eCIeyeHus: CBOEBPEMEHHOI 00paTHOH CBsI3H,
JUIS. KOPPEKIMH 00Y4YEeHHUs, aKTUBU3AIIMHM CaMOCTOSATEIbHON pabOThl 00yUYarOIUXCS.

HpOMC)KyTO‘-IHaSI arrecranus IpeaAHasHA4YCHa MIJId 00BEKTHBHOIO NOATBCPKACHUA U OLCHHUBAHUA
AOCTUTHYTBIX PE3YyJIbTATOB 06y‘-IeHI/I5[ MMOCJIC 3aBCPIICHUA U3YUCHUA JUCHUIIJINHBI.

Texyias aTrecranus OCyIIECTBISAETCS 1Ba pa3a B CEMECTP:

e koHTpoabHas Touka Ne 1 (KT Ne 1) — BeicTaBisiercst B 3JIEKTPOHHYIO BEIOMOCTh HE MO3/HEE 8 HeAeIH
yuebHoro cemectpa. Bxirouaer B ce0sl OLEHKY MEpONPUATHI TEKYIero KOHTPOJs ayIUTOPHOH M
CaMOCTOATENIbHON PaboThl O0OydYaromIerocs Mo pasjenam/TeMaM Y4eOHOW IUCHUIUTUHBI ¢ 1 mo 8
He/IeI0 Y4eOHOro ceMecTpa.

e koHTponbHas Touka Ne 2 (KT Ne 2) — BwicTaBisieTcsl B DJIIEKTPOHHYIO BEIOMOCTh He mo3faHee 16
Helenu ywyeOHoro cemecrpa. Bxirowaer B ceOsl OIEHKY MEPOINPHUSATHI TEKYLIEro KOHTPOJIS
ayJAUTOPHOM M CaMOCTOSITEIbHON paboThl 00ydaroLIerocs 1o pasjenam/TeMaM yaeOHOH AUCHUIUINHBI
¢ 9 o 16 Hexeno yueOGHOTO ceMecTpa.

PCBYJ'IBTaTBI TCKyIJ.ICfI n HpOMe)ICYTOQHOﬁ aTTeCTalluu IIOABOIATCA IIO IIKAJIC 6aHHBHO-pCﬁTHHTOBOI>'I
CHUCTCMBI.

JTan peiiTHHIoBoii cucTeMbl / Henens Bama
OueHovHoe cpeacTBO Y p— Maxcumym
Texyimasi atrecTanus 1-16 36 60
KontpoabHasi Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30




IIpomexyTouHas aTTecTanus - 24 40

DK3aMeH -

DK3amenayuonnvlil buiem - 24 40

HUTOI'O no gaucuuminHae 60 100

* MUHUMaIIbHOE KOJMYECTBO OAJUIOB 32 OIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OayIoB, HAOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CITydae 00YyJaronuiics
JOJI’KEH JIMKBUUPOBATH MOABHUBIIYIOCSA AKaJICMHUYCCKYIO 3a10JI2KEHHOCTDb 110 TeKyuIefI 15010750
MPOMEKYTOYHOW arrecTanud. MHUHMMaTbHOE KOJUYECTBO OAaUIOB 3a TEKYIIYIO aTTeCTallfio, B T.4.
OTJIETIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTrTecTaiuio cocraBisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJIIOB.

CTyneHT cuuTaercs aTTeCTOBAaHHBIM IO pa3zeiy, 3a4eTy WM SK3aMeHy, eciau oH HaOpan He menee 60%
OT MaKCUMaJbHOTO 0aa, MpeaycCMOTPEHHOro pabouel mporpaMMoii.

CTymeHT MOXeT ObITh aTTEeCTOBaH IO JHUCHUIUIMHE, €CITU OH aTTECTOBAaH IO KaXIOMY pasleny,
3aueTy/3K3aMEeHy U €ro CyMMapHbIii 6au1 coctaBiseT He MeHee 60.

Onpeoenenue 60Hycos u wmpagos

Bonycel: moomputenbHbie 0amibl CTYJEHT MOXKET MOJYYUTh K CBOEMY PEHTHHTY B KOHIIE CeMecTpa 3a
MIPUCYTCTBHUE HA JICKIHUAX, MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHUSIX M aKTUBHYIO U PETYJISIPHYIO paboTy
Ha 3aHATUSAX.

bonyc (nmpemuanbHble Oajuibl) HE MOXKET NIpEBbIIIATH 5 OamioB, BMECTe € OaulaMM 3a TEKYLIYIO
aTrTecTauuio — He 6osiee 60 GanioB 3a ceMecTp.

4. TunoBble KOHTPOJIbHbIE 3aJaHHsI WJH HHbIe MaTepHaJibl, HEOOX0AUMbIE IS OLEHKH 3HAHHH,
yMeHH i, HABBIKOB



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXKJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»
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«Ha1moHaIbHBIV VcciIeoBaTeIIbCKI siiepHbIV yHUuBepcuTeT « MVIDV»

(IATD HUSTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa o6ueit u cneunaabHoi Gusnkn

Hanpasnenue/ 14.03.01 «SInepHasi JHepreTuka u TenJa0Qpu3nNKa

CnennajibHOCTh

Oo6pazoBarenbHas  «Nuclear Technologies»

nporpamma

Jucuunnuza O6mmas ¢u3nka (BOJHBI, ONTHKA U aToOMHas ¢usuka) / General Physics (Waves,

Optics and Atomic Physics)

BOIIPOCHI K DK3AMEHY

«Koneoanus u éonnoly»

1.  Maubie koneGaHHus CUCTEMBI OKOJIO TIOJIOKEHHUST PABHOBECHSI.

2.  YpaBHEHHE INIOCKOH BOJIHBI, paCpOCTPAHSIONIEHCS B POU3BOIBHOM HAIIPABICHUH.
3. VYpaeaenwme Kianeiipona-MeHeneena.

4.  TennaoeMKOCTb TBEPIbIX TEII.

5.  CnoxeHue B3aMMHO NMEpHEHANKYISPHBIX KojeOanui. durypsl Jlnuccaxy.

6.  BHyTpeHHss 3HEprus UIeaqbHOro rasa.

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

8.  YpaBHeHue MIOCKON BOJHBI, paCpOCTPAHSIONIEHCS B IPOU3BOIBHOM HAIIPABICHUU.
9.  VYpaBHeHHE COOCTBEHHBIX 3aTyXaIONINX TAPMOHHYECKIX KOJICOAHUH.

10. PaGora rasa npu paciiupeHuu.

11. VYpaBuenue Ban-nep-Baanbca.

12. CnoxxeHue B3aMMHO MEPIEHAUKYISPHBIX Konebanuid. durypsr Jlnccaxy.

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

14. TennoemkocTb. TemI0eMKOCTb P MOCTOSIHHOM JIaBIIEHUHU U 00beMe.

15. TloBepxHOCTHOE HaTshKeHUE. JlaBeHue Mo/l H30THYTOH MOBEPXHOCTHIO KUAKOCTH.
16. YpaBHEHHE COOCTBEHHBIX 3aTyXaIOMINX TAPMOHUIECKUX KOJICOAHUH.

17. BonHoBoe ypaBHEHHE.

18. AnmabaTudveckwii mporecc.

19. Vpasuenue Knaneiipona-Knaysuyca.

20. YpaBHeHHe BBIHYKACHHBIX KonieOanuii. Ero pemenwue.

21. Palorta, coBepiiaeMasi Ta3oM MpH pa3IMYHBIX MPOIECcCaX.

22. Kpurtudeckre BeTUYUHBI, KDUTUIECKHE COCTOSHUSI.

23. Ompenenenue aMIUIMTY bl U Ha4aJIbHOM (Da3bl U3 HaYaJIbHBIX YCIOBUH.

24. VYpaBHEHHE IUIOCKOH Oerymiei BOJIHBI, PAacIpPOCTPAHSIONICHCS BIOJb OCH X. XapaKTePUCTHKU

BOJIHOBOT'O ITpo1ecca.

25.

CpennHee 4rCIIO CTOTKHOBEHUH M CPEIHSS ITMHA CBOOOHOTO TIPOOETa MOJIEKYIL.



26.

OHTpoOIUs UACATBHOTO rasa.

27. VYpaBHeHue cTosiuel BoaHbI. KoopAuHATHI y3710B M MyYHOCTEH.

28. Ompenenenue aMIUIMTY/IbI U HAYaJIbHOW (ha3bl U3 HAYAIbHBIX YCIOBUIL.
29. SlBnenus nepenoca. ['azokunerndeckas teopus 1uddys3un.

30. [ukn Kapno u ero KIIJI mist uneanpHOTO Tasa.

31. IIpu3Haku rapMOHHYECKOTrO OCHUIUISTOPA.

32. CoOcTBeHHBIE KOJIEOAHUS CTPYHBI.

33. SIBnenus nepenoca. ['a3okuHeTHYECKas TEOPHUs TEIIONPOBOIHOCTH.

34. Bropoe HavyaJio TEPMOIUHAMHKHU.

35. BenuuuHBI, XapakTepU3YIOIIUE MIEPEHOC SHEPTHH B BOJHE.

36. CnoxxeHue KoneOaHuil ¢ MOMOIIBI0 BEKTOPHON AUAarpaMMBl.

37. SIBnenus nmepeHoca. ['a30kuHETHUYECKAs! TEOPUS BSI3KOCTH.

38. KonebarensHbie nporecchl. Mx kinaccudukanms.

39. IInoTHOCTB HEPTUH IJIOCKOH YIPYroi BOJIHBI.

40. Pabora, coBepiiaemasi ra30M MpU Pa3IUYHBIX MPOIIECcCax.

41. Craructuyeckoe TOJKOBaHHUE BTOPOro Hayajla TEPMOAMHAMUKHY.

42. KonebarenbHble porecchl. X kmaccudukarms.

43. BoaHOBOE ypaBHEHHE.

44, Tperbe HaUaJIO TEPMOJIUHAMUKH.

45. buenus. VIX aMmmuTyia u mepuo/.

46. VYpaBHeHHe cTosiuel BONHBI. KOOpIWHATHI y3JI0B U TyYHOCTEH.

47. 3akodn JlampTOHA.

48. CpaBuenue uzotepM Ban-nep-Baanbca u skcriepuMeHTaIbHBIX H30TEPM.
49.  KonebatenpHbIe Tponiecchl. VX Kimaccugpukarms.

50. 3akoH paBHOMEPHOTO PACHPEICIICHUS SHEPTUU 110 CTETIEHSIM CBOOOIbI MOJIEKYI.
51. DOwurponus uaeansHoro raza. Hepasencrso Knaysuyca.

52. OrmpeneneHne aMIUTUTYAbl U HAYaIbHOHU (ha3bl U3 HAYAIbHBIX YCIIOBUH.
53. Dddexr Hdomnmiepa.

54. TemnnoeMKOCTb MPU MOCTOSHHOM JIaBJICHUU U 00BEME.

55. TermuoBble ABUTATETHN U XOJIOAUIHHBIC MAIIIMHEL.

56. Pacmpenenenne MakcBenna.

57. JlaBieHue 1oJ U30THYTOM MOBEPXHOCTHIO KHUIKOCTH.

58. Pemenne ypaBHeHHS COOCTBEHHBIX 3aTyXaIOIIUX TAPMOHHYECKHUX KojJeOaHUM. AMepHOoIUYeCcKHid
PEXUM.

59. VYpaBHeHue MIOCKOH Oerymieil BOJHBI, PAacIpOCTPAHSIOMIEHCS BIOJIb OCH X. XapaKTEpUCTHKH

BOJIHOBOTI'O ITponecca.

60. Kpucramiueckue pemeTku.

61. VYpaBHeHue crosueii BOIHBI. KOOpAMHATHI y37I0B M TyYHOCTEH.

62. MaremaTuuecKuii MasTHUK.

63. CwmaumBanue. KanmuisipHbie sIBICHUS.

64. ®duznyeckuii MasITHUK.

65. VYpaBHEHHE TIOCKOH BOJHBI, PACIIPOCTPAHSIONICHCS B IIPOU3BOIHHOM HAIPABIICHHN.

66. 3akon bonblMaHa U1 pacnpeeneH s YacTUI] BO BHEIIHEM IMOTEHIIUAIBHOM TOJIE.

67. Ilpu3Haku TapMOHHYECKOTO OCIMILISATOPA.

68. IlonmuTponruecKue MpoLEecChI.

69. Cnoxenue kojaeOaHMI ¢ TTOMOIIHIO0 BEKTOPHOH THarpaMMEl.

70. Pacmpenenenue sHepruu B Oeryiel U crosiueil BOIHaX.

71. SlBnmeHus Ha rpaHMIIE )KUJIKOCTU U TBEPAOTO TEJa.

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

73. Pemenue ypaBHEHHs COOCTBEHHBIX 3aTYXaIOLIMX TapMOHHUYECKHX KOJIeOaHWU. ANepuoauuecKuit
PEXUM.

74. OOpatumble 1 HEOOPAaTUMBIE POLIECCHI.

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



76. T'apMoHMyeckue KoneOaHus. AMIUTUTY/A, 9acToTa, (pa3a, HauanbHas ¢aza. CBA3b MEXKIy EPUOIOM
Y 4aCTOTOM.

77. DHeprus rapMOHHYECKOI0 OCLMIUIATOPA.

78. 3akon bonbuMaHa Ui pacnpeeneHus YacTUL] BO BHEIIHEM ITOTEHIMAIBHOM II0JI€.

79. KIIJ] mukna Kapso.

80. T'apmonmueckuii ocrmuiaTop. KBasuymnpyras cuna.

81. VYpaBHeHue BBIHYKACHHBIX Kojebanuii. Ero pemenue.

82. MaremaruyecKkuii MasiTHUK.

83. OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UJI€AIbHOTO I'a3a ISl AaBICHHUS.

84. BTtopoe Hayano TePMOJIUHAMHKH.

«Onmuxka»

CseroBas BosHa. IHTEHCHBHOCTH CBETa

[IpocTpancTBeHHas U BpeMEHHAasl KOT€pEHTHOCTh

WuTepbepeHius monspu3oBaHHbiX aydeid. [lnactuaku B A/4. A/2 u A

SIBnenue nunteppepenun. MaTepdepeHus 1ByX NIUIMHIPUIECKUX BOJIH

KorepentHocth. Crioco6s! Habmo1eHus HHTephepentnu cBeta. bunpusma Openens
[Monspuzanus ceera. 3akon Matoca. 3akoH bprocrepa.

NuTtepdepennus cBeTa npu OTpaskeHUU OT TOHKOU MIacTUHKH. [10J10Chl paBHOTO HaKJIOHA
WuTepdepenmys cBera npu OTPaKEHUU CBETAa TOHKOM IIAaCTUHKH. [10710Chl paBHOM TOJIIHHEI.
Brnusinue HEeMOHOXPOMATUYHOCTH CBETA Ha XapakTep MHTepHEPEHIIMOHHONW KapTHHBI.

0. Ssnenune mudpakuuu. [Tpuanun [toiirenca — Openens

1. [Hudpaxuus @paynrodepa Ha OJHON HIEIN

JudpakmonHas pemeTka

13. JIudpakuronHas penieTka Kak CeKTpalbHblil mpubop. ducnepcust iuppakiiMOHHON PEIIEeTKH.
14. Snenue nBoitHoro mydenpenomieHusi. Iloctpoenne [todirenca nns nydeir (0) u () 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. 3ousl ®penens. I'paduueckuii MeTO CIOKEHUS aMITIIUTY]L

19. Tlornomienue n3ydeHus BenecTBOM. 3akoH byrepa

20. 3aBucuMocCTb K03(pULIMEHTa MOTIOUICHNS OT AJTUHBI BOJHBI JJIS KHUJIKOCTEH, TBEPBIX Tell , Fa30B
Y BEIIECTB B Map0OOOPa3HOM COCTOSTHUHU

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

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

23. Konsna HeroToHa

«Amomnasn guzuka»

. DKCIIepUMEHTAJIbHbIE OCHOBBI M Pa3BUTHE UJEH aTOMHON (PU3HUKH.

. Ilopsiiky BEIWMYMH AJ11 aTOMHBIX ITPOLIECCOB.

. KBanToBsie cBoiictBa cBeta. Dotoaddexr.

. KBanToBbIe cBoiicTBa cBeta. KopnyckynsipHas uHTepnpeTanus HHTephepeHIHH.

. KBanrtoBsie cBoiicTBa cBeta. Mmynbe ¢poToHa.

. KBanroBsie cBolicTBa cBeTa. OnbiThl KomnToHa.

. KBanrtoBsble cBoiicTBa cBeta. Teopus apdexra Komnrona.

. KBanroBsie cBoiicTBa cBeTa. OnbiThl bote u I'elirepa, Komnrona u CaiimoHa.

. PentrenoBckoe uzinydenue. Judpakiys peHTTeHOBCKUX JIydell B KpUCTalIax.

10. Mertoap! HabmoeHNE TUPAKIMU peHTreHoBckux Jtyueit (Jlaya, Jlebas-Illepepa).
11. KopnyckynsapHO-BOJIHOBOM Ayanu3Mm. ['unoresa ae bpoins. Bonnsl ne bpoits.
12. KopnyckyssipHo-BOJIHOBOH ayanu3M. [{eOpoiineBckas JyinHa BOJIHBI 3J1€KTPOHA.
13. KopnyckyisspHO-BOJIHOBOM Ayanu3M. OnbITel ToMcoHa n TapTakoBCKOro.

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

15. KopnyckynsapHo-BoJIHOBOH ayanu3m. OnbiTel bubepmana, @adpukanra u CymkuHa.
16. JlnckpeTHOCTh aTOMHBIX cocTOsiHUI. CIIEKTp aToMa BOAOPOJa.

17. AnckpeTHOCTh aTOMHBIX cocTosiHui. OnbiTel @panka u ['epiia.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

SAnepnas monens atoma. @opmyna Pezepdopaa.
OmeiTel Pesepdopra.

Pacnipenienenue 3apsiga B aToMe U ONPEJEIICHUE 3apsaa apa.
[Toctynatel bopa. YcioBus KBaHTOBaHUS.
KBaHnTOBaHME KPYrOBBIX OPOUT AJIEKTPOHA B aTOME.
Cepus [Iukepunra v CrieKTp HOHOB TeJHS.

Teopus bopa-3ommepdennaa.

[TpuHIMI COOTBETCTBUS.

Henocrarku teopuu bopa.

@yKTyallud UHTEHCUBHOCTH CBETOBOT'O IMOTOKA
[onsapu3zanus ¢poroHa

Dddext Pamzayaspa - TayHcenna.

Nznyuenne yepnoro tena. ®opmyna M. [1nanka
Koadduunents! DitHmTeiiHa. Y cI0BUS paBHOBECUS U3ITYUYCHUS.
ATtomHbIe crieKTpbl. KOMOWHAIIMOHHBIN TTPUHITHII.
CriekTpanbHblE CEpUU aTOMa BOJIOPO/A.

[TocTynatel KBaHTOBOW MEXaHUKH.

Vpasuenue lIpenunrepa.

[TpuHIMI CyepHO3UIIUN COCTOSHUM.

[1noTHOCTH 3apsja U MJIOTHOCTh TOKA.

CoiicTBa orneparopoB (pU3NUYECKUX BEIUYUH.
CooTHomieHne Heonpenenennocty I eitzendepra.
Yactuiia B 0JHOMEPHOM MOTEHIIUAIBHOU SIME.

. IIpoxoxkaeHue yacTull 4yepe3 MOTEHIUAIbHBINA Oapbep.

42. OgHoMepHas sMa KOHEYHOUN TTTyOUHBI.

43
44
45
46
47
48
49

. JInHeNHbI rapMOHUYECKUN OCLIMILIATOP.

. Teopus uznydenus.

. IHTEeHCHBHOCTD U3I1y4YeHUS

. IlpaBuna or6opa Ui ocUMIIIATOpA.

. IIpaBuna orbopa i poraropa.

. JIBM>KeHUe YaCTUIBI B 110JI€ LICHTPAJILHOM cuiibl. Pemenue yrinosoi yactu ypasHeHus llpeaunrepa.

. Onepatop MOMEHTa UMITYJIbCA, €r0 CBOMCTBA. 3aKOH COXPAHEHUS MOMEHTa UMIYJbCa MPU JBUKECHUU

B I1OJIC HeHTpaHBHOﬁ CHIJIBI.

50

. JIBMm>kKeHure JacTuIlbl B KYJIOHOBCKOM noJie. Pemenue panguanbHoi yactu ypaBHeHus [penunrepa. S1.

Pacnpe,ueneHI/Ie IJIOTHOCTH B 3JICKTPOHHOM oOmake.

52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Bonopoaonoo0Hbie aTOMBI M CUCTEMBI.

Mopenb BaJIeHTHOTO JIEKTPOHA. ATOMBI IIEJIOYHBIX METAJIJIOB.
CriexTpasibHbIEC CEPHUH IIETOYHBIX METAILIOB.

[TnoTHOCTH TOKA BeposTHOCTU. OpOUTANBbHBII MATHUTHBIA MOMEHT JJIEKTPOHA.
Omnsritel llITepna u 'epiaxa. CriuH 35€KTpoHA.

CrnuH 251eKTpoHa.

CnuH — opOuTanpHOE B3auMo/ieiicTBre. Pacennenme TuHmi.
Maruautromexanndeckue 3pPeKTrl U CIIUH JIEKTPOHA.

JlyOneTHast CTpyKTypa CIIEKTPOB IICIIOYHBIX METAJIOB.

ITonmHble MEXaHUUYECKUH U MAarHUTHBIM MOMEHT

['MpoMarHuTHOE OTHOLIEHUE.

CrnosxeHue MeXaHU4eCKHX OPOUTATLHBIX MOMEHTOB.

CrnoxeHrne MeXaHHIECKNX CITMHOBBIX MOMCHTOB.

[TonHBI MEXaHUYECKUI MOMEHT aToMa. THIIBI CBSA3€M JJIIEKTPOHOB B ATOME.
IToyHBI MarHMTHEIA MOMEHT aToMa.

®axrop Jlanne.

BekropHast mozenb aToma.

MeTtox MarHUTHOTO PE30HAHCA.

MHorosnexkTpoHHsle aToMbl. CIIEKTp aTOMa Ieusl.
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71. MynbTunneTHasi CTpykTypa CIeKTPOB.

72. DxBUBAJIIEHTHBIE 3JIEKTPOHBI. [IpuHiun [Taymnu.

73. Dddexr 3eemana. Paciienienne sHepreTUYECKNX ypOBHEIH B MArHUTHOM TIOJIE.
74. Cnoxusiii 3pdext 3eemana. Paciierienne TuHAN U3ITy9SHHUS] B MATHUTHOM ITOJI€.
75. Ilpocroit adgdext 3eemana. I ekt [lamena-baxa.

76. CTpoeHHE JIEKTPOHHBIX 0007109eK. XMMHUYECKHUE CBOMCTBA aTOMOB.

77. llepuonueckas cucTeMa 3J1€EMEHTOB MeHieneeBa.

78. XapakTepuCcTUUYECKOE PEHTICHOBCKOE M3JydeHre. 3aKoH Mo3u.

79. YpOBHM 3HEPTUM JJIsI PEHTTE€HOBCKUX CIEKTPOB.

80. CTpyKTypa peHTT€HOBCKUX CIEKTPOB.

81. Ctpoenue moJekyn. AnuadbaTnyeckoe mpuoOIMKeHNe.

82. BpamarenbHo — koyie0aTeIbHbIE CIIEKTPHI JBYXAaTOMHBIX MOJIEKYII.

83. DJIEKTPOHHBIE CIIEKTPbI MOJIEKYJI.

84. Monnast xumMmu4eckas CBS3b.

85. [Ipupoaa KOBAJICHTHON XMMHUYECKOM CBA3H.

86. 30HHBIE MOJIENIN METAIIIIOB, IOJIYIIPOBOIHUKOB, JU3JIEKTPUKOB.

87. IIpoBogumocTh TBepabIX Ten. COOCTBEeHHAs U MPUMECHAsi TPOBOAUMOCTD.

88. CBepXIpoBOAMMOCTh U €€ KBaHTOBasl IPUPO/Ia.

89. Craructuueckue pacnpeaenenus Gepmu-/lupaka u boze-Ditnmreiina.

90. Dueprus ®epmu

Kpurepun oueHnBanus KoMneTeHuui (pe3yJabTaToB):
OTnu4HO/XOPOII0/y10BIETBOPUTENLHO/HEYJOBIETBOPUTEIHHO

Onucanue MKAJbI OICHUBAHUA:

Orenka

Kpurepuu onenku

OTJIINYHO
3640

CTyaeHT 10J1KeH:

— IPOJAEMOHCTPUPOBATH INIYOOKOE U MPOYHOE YCBOCHHUE 3HAHU
MIPOrpaMMHOTO MaTepHaa;

— UCYEPIIBIBAIOIIIE, [TOCJIEI0BATENBHO, TPAMOTHO U JIOTUYECKU CTPOUHO
M3JIOKUTH TEOPETUUYECKUIA MaTepua;

— MPaBUIBHO (HOPMYITHPOBATH OMPEIEICHHUS,;

— IIPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSITEILHON PabOThI C TUTEPaTypoOii;
— YMETb C/IeNIaTh BBIBOJBI 110 U3JIara€MOMY MaTepHay.

Xopomo
30-35

CTyaeHT J10J1KeH:

— IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE TPOTrPAMMHOTO
MaTepuaia,

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

— IPOJAEMOHCTPUPOBATE YMEHHUE OPUEHTUPOBATLCS B INTEPATYPE;

— YMETh C/IeNaTh TOCTATOYHO OOOCHOBAHHBIE BHIBOJIBI 10 U3JIaTraeMOMY
MaTepuany.

Y 10BIETBOPUTEIBHO
24-29

CTyaeHT 10JIKeH:

— MPOIEMOHCTPUPOBATH O0ILIIee 3HAaHHE U3ydaeMOro MaTepuraa,

— TMOKa3aTh O0IIee BIaIeHNe TOHATUWHBIM alapaToM JUCIUILIHHBL

— YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOH M3JIaraeMoro
BOIIPOCA;

— 3HAaTh OCHOBHYIO PEKOMEHYEMYIO MPOTPaMMON YI€OHYIO JTUTEPATYPY.

12



HeynonerBopurenbHO
23 1 MEHBbIIIE

CTyaeHT 1eMOHCTPHUPYeET:

— He3HaHHUe 3HAUYUTEIbHON YaCcTH MPOrpaMMHOT0 MaTepHana;

— HC BJIaJCHUC HOHATUHHBIM afnrmnapaTomM JUCHUIIIINHBI,

— CYIIECTBEHHbIE OUIMOKH MPU U3T0KEHUN YIeOHOT0 MaTepHuaa;

— HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOI M3JIaraeMoro
BOIIPOCA;

— HEYMEHUE JEIaTh BBIBOILI 10 U3JIaraeMOMY MaTepHUaly.
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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/ 14.03.01 «SInepHasi JHepreTHKa U TEeMI0(PU3NKA»
CnennajibHOCTh

Oo6pazoBarenbHas  «Nuclear Technologies»
nporpamMma

Jucuunnuza O6mmas ¢u3nka (BOJHBI, ONTHKA U aToOMHas ¢usuka) / General Physics (Waves,
Optics and Atomic Physics)

BOHPOCI)I AJI KOJUIOKBUYMOB

Pazoen «Konebanus u 601Hv1»

1. Tlepmonmueckue mnpouecchl. ['apmoHnueckue koneOaHus. AMIUIMTYJa, 4YacToTa, ¢aza KoneOaHui.
[IpencraBneHne rapMOHNYECKUX KOJIeOaHUH C TOMOIIIBIO BEKTOPA aMILJIUTY IbI.

2. CrnoxeHHe rapMOHUYECKHUX KoJieOaHuil oHOTO HarpaBieHus. CIIoKeHHE TapMOHUYECKHUX KOJIeOaHUi
OJTHOT'O HarpaBiIeHUs U OMM3KHUX YacToT. buenus.

3. CrnoxeHre rapMOHUYECKHUX KOJIeOaHUI OIHOTO HAaNPaBJICHUS OJIMHAKOBBIX YaCTOT, MMEIOIIUX Pa3HbIE
3HA4YEHUs aMIUTUTY/l U Ha4aJIbHBIX (a3.

4. CroxxeHHEe TapMOHWYECKHX KoJeOaHWi OJUHAKOBOM YacTOTHI MPOUCXOMAAIIMNX BO B3aMMHO-
NEepIeHANKYIIIPHBIX HalpaBieHusX. BausHue pazHoctu ¢a3 Ha BUJ pe3yabTHPYIOLIETo KoIeOaHusl.

5. CrnoxxeHwe TapMOHHUYECKHX KOJEOaHWH, MPOUCXOMANIMX BO B3aWMHO MEPIECHAUKYISIPHBIX
HaNpaBJICHUAX U UMEIOLUX YaCTOThl, OTHOCAIIMECS Kak 1elnble yncia. durypsl Jluccaxy.

6. Tapmonmuecknii ocummisiTop. CoOCTBEHHBIE KOJIEOAHWS TapMOHUYECKOTO OCIMIUIATOpa. BriBOA
Qg QepeHIHanbHOr0 YpaBHEHUS! TapMOHUYECKOT0 OCIMIUIATOpA Ha NMpUMEpe NMPYXKHUHHOTO MasTHUKA.
CobcTBeHHbIE KOJeOaHUsi rapMOHUYECKOro ocuuyuisitopa. Yactora kojneOaHu, aMIIUTYAa, HadyajabHas
¢aza. HaxoxeHne aMIuIMTy bl M Ha4aabHOHM (a3bl KoJIeOaHUH M0 HaYaJIbHBIM YCIOBUSIM.

7. Ousnueckuii masTHUK. YacTroTa, amMIumMTyaa, HadaiabHas (a3a MalblX KoJieOaHWUW (HHU3HMYIECKOTO
MasiTHHUKA.

8. Ilepmon xoebaHMit MaTEMaTHYECKOTO MasITHUKA.

9. Ilepuon xosnebaHui MPY>KUHHOTO MAATHUKA.

10. KBazuynpyras cuna. [loreHnpanbHast SHEPTUs TAPMOHUIECKOTO OCIIHILIATOPA.

11. Mansle konebaHus CHUCTEMbl BOJM3M TOJOXKEHUS paBHOBecHa. HaXokJeHHe dYacTOThl MaibIX
KoJ1eOaHuH.

12. DHeprust rapMOHUYECKOT'O OCHMIIIATOPA.

13. 3aryxaroniue KojaeOaH!us TApMOHHYECKOTO OCIAIUIATOPA.

14. ludpdepenunanbHoe ypaBHEHHE 3aTyXalOMIUX KoleOaHWH rapMOHMYECKOro ociuuiaropa. YacroTa,
aMIUTUTY/1a, HadalibHast (aza KojieOaHuH.
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15. 3aryxatomue  kojeGaHMs ~ TrapMOHMYecKoro  ocuwmistopa.  Koadpdumment  3aryxaHwus,
Jorapu(MHUUECKUI JEKPEMEHT 3aTyXaHUsl, TOOPOTHOCTD.

16. BeiHyxaeHHbIE KOJIeOaHNsI TApMOHMYECKOTO OCIIIIIATOPA MO ACHCTBHEM CHUJIbI, H3MEHSIOLICHCS CO
BPEMEHEM 10 TAPMOHUYECKOMY 3aKOHY.

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

18. SIBnenue pesonaHca. AMIUIUTYIHAs pe3oHaHCHas KpuBas. [JoOpoTrHocTh ocuuiuiaropa. [lonymupuna
aMIUIUTYJHON PE30HAHCHOW KpUBOM. Pe30HaHCHAs 4acTOTa, pe30HAHCHAs aMILIUTYAA.

19. ABrokonebanusi. OCHOBHBIE 3JIEMEHTHI aBTOKOJ1e0aTeIbHONH CUCTEMBI.

20. Bonupl. OcHOBHbBIE MapaMeTpbl, XapaKTepPU3YIOIIME BOJHOBOM mpouecc. BoiaHbel mpojoibHblE U
norepeyHsle. YpaBHEHHE IIJIOCKOH Oerymiell MOHOXpOMAaTHYecKO (rapMoHuyeckoil) BonHbL. Paza
BOJIHBI. BOJTHOBOE 4MCII0, BOJIHOBOI BEKTOP.

21. da3oBas MOBEPXHOCTH, (PPOHT BOJIHEIL, JTyY.

22. I'paduk pacrmpeneneHuss CMEIICHUH B IUIOCKOW Oeryimied BoiHE i (UKCHPOBAHHOTO MOMEHTa
BPEMEHH; 3aBUCHMOCTb CMEILIEHHS OT BpEMEHHU B (PUKCUPOBAHHOM TOUKE.

23. BonHoBoe ypaBHeHHE. BbIBOJ BOJHOBOrO YpaBHEHHsI Ha MpHUMepe MPOAOIbHON YINPYrol BOJHBI B
crepxxkne. Pa3zoBast CKOPOCTH BOJIHBI.

24. Pemienusi BOJIHOBOTO ypaBHeHHsl. Paz0Basi CKOPOCTh PACIPOCTPaHEHUS BOJIHBI.

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

26. Crostune BoHbI. CIIEKTP 4aCTOT COOCTBEHHBIX KOJICOAHUM.

27. CoOcTBEeHHBIC KOJICOaHMsI CTOJI0a BO3ayXa B TpyOe. 3aBUCHMOCTh CIIEKTpa COOCTBEHHBIX YacTOT OT
yCIIOBUI Ha KOHIIAX TPYOKHU.

28. DHeprus ynpyroit BoaHsl. [ImotHOCT 3HEpruid. [I0TOK SHEPrHH, TUIOTHOCTH MTOTOKA YHEPTUHU. BekTop
YmoBa. IHTEHCUBHOCTH BOJIHBI.

29. 3aBHCHMOCTh aMIUIUTYABl C(HEPUYECKONH BOJHBI OT PACCTOSHHS JI0 HCTOYHUKA. 3aBUCHUMOCTD
aAMIUTATY Il IUITUHAPUYECKON BOIHBI OT PACCTOSIHUS 10 HCTOYHHUKA.

30. Dddexr Hdomepa.

Paszoen «Onmuka»

CaeroBas BoyiHA. IHTEHCHBHOCTH CBETA.

IIpocTpaHcTBEHHAs U BPEMEHHAsI KOTEPEHTHOCTb.

Wurepdepenius nonspu3oBaHHbIx gydei. [Inactunku B M4, A/2 u A.

SIBnenue nnteppepenun. MaTepdepeHus I1ByxX IUINHIPUYECKIX BOJH.

KorepentHocth. CriocoOs! HabmoaeHus HHTepdepeHnnn ceeta. bunpusma dpenens.
ITonapuzanus ceera. 3akoH Mamroca. 3akoH bprocrepa.

WNuTepdepennus cBeTa Npu OTpakeHUU OT TOHKOU TIacTUHKU. [1os10Ch paBHOTO HaKJIOHA.
WuTepdepeniys cBera Npu OTPaXKEHUU CBETAa TOHKOM MIacTUHKU. [1o10Cckl paBHOM TOJILIMHBI.
BnusiHue HEMOHOXPOMAaTUYHOCTHU CBETA Ha XapaKTep UHTePPEPEHIMOHHON KapTHHBI.

0. Ssnenue nqudpakuuu. [Tpunnun [roiirenca — dpenens.

11. Judpakuus @paynrodepa Ha OAHOM IIEITH.

12.  JIudpakunoHHas perierka.

13. IudpakunoHHas perieTka Kak CeKTpalbHbI mpudop. Aucnepcus mndpakimOHHON peleTKy.
14. Senenue pgBoitHOro nyuyenpenomienus. Iloctpoenme [roiirenca s nydeid (0) u (e) B
MOJIOKUTETILHOM KpHUCTAJLIE.

15.  JIudpakuus @peHens Ha KPyriioM OTBEpCTUU. 30HBI DpeHes.

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

17. 3axon Maioca.

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

19. Tlornomenue u3nydeHus BeniecTBoM. 3akoH byrepa.

20. 3aBucuMOCTh KOA(GUIMEHTA MOTIOMICHHUS OT JITMHBI BOJIHBI TSI )KUIKOCTEH, TBEPABIX TEII, Ta30B H
BEIIECTB B MapO0OPa3HOM COCTOSHUU.

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

22. Jludpaxuus Ha kpyriom skpane. [Iatao I[lyaccona.

23. Komsia HeroToHa

BOoOo~NoOR~WDNE
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Kpurtepun oneHuBannst KomnereHuui (pe3yJibTaToB):

— YPOBEHb OCBOEHUS 00YYaIOLIMMCs MaTepHraa, MpeyCMOTPEHHOTO Y4eOHOH pOrpaMMoii;

— YMeHHE 00y4aroIerocsi HCIojib30BaTh TECOPETUYECKUE 3HAHUS MIPH BHITIOJIHEHUH 3a/IlaHHA U 3a/1a4;
— 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTb U3JI0KEHUS OTBETA.

OnucaHue MIKAJbI OLeHUBAHUS:

OT1meTka «oTaAUYHO» (B Oayutax ot 27 no 30) ctaBuUTCS, €CIH:

— U3yYCHHBI MaTepUal U3JI0KEH MOJIHO, ONIPEICIICHUS JaHbI BEPHO;
— OTBET MTOKa3bIBACT MIOHMMAHUE MaTEPUAIIa;

— oOyyaromuiicss MoKeT OOOCHOBAaTh CBOM CYXJIEHHUS, INPUMEHUTh 3HAHUS HA IPAKTHUKE, MPHUBECTU
HE00XOAMMBIE TIPUMEPHI, HE TOJIBKO 10 YI€OHUKY M KOHCIIEKTY, HO U CAMOCTOSITEIIbHO COCTABJICHHBIE.

OtMmeTka «xopowo» (B 6ayuiax ot 22 10 26) CTaBUTCS, €CIIH:
— M3YYCHHBI MaTepHall U3JI0KEH JI0CTaTOYHO TOJIHO;

— NpU OTBETE JOIMYCKAIOTCA OLIMOKH, 3aMUHKH, KOTOpbIE OOYy4aloOUIUiiCsi B COCTOSHUM HCIIPABUTH
CaMOCTOATEIIBHO IIPU HABOIALLUX BOIIPOCAX;

— o0yyaromuiics 3aTpyIHIeTCs C OTBETaMU Ha 1-2 JOMONMHUTEIBHBIX BOIIPOCA.
OTMeTKa «y10BJIETBOPUTEIBLHO» (B Oamax oT 18 no 21) craBures, ecnu:

— Marepual HU3JI0KEH HEMOJHO, C HETOYHOCTSMH B OIpPENelICHUH MOHATHH W (QOpMYIHUPOBKE
ONIPEICIICHUN;

— Marcpural u3jaracrcsa HEIoOCJICA0BATCIbHO,

—00ydJaromuiicss He MOXKET JOCTaTOYHO TIYyOOKO W J0Ka3aTelbHO OOOCHOBATH CBOM CYXKICHUS U
MIPUBECTH CBOU IIPUMEPHL;

—Ha 50% OMOJTHUTENBHBIX BOMPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HeyA0BJIeTBOPUTENBbHO» (B Oamutax ot 0 1o 17) craButcs, eciu:

— TpU OTBETE OOHAPYKUBAETCS MOJTHOE HE3HAHUE M HETIOHMMAaHHE N3y4aeMOro MaTepuana;
— MaTepuall u3liaraeTcs HeyBepeHHO, OeCTIOPSII0UHO;

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

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

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXKIIeHs BBICIIero oOpa3oBaHIst
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa o6ueit u cneunaabHoi Gusnkn

Hanpasnenue/ 14.03.01 «SInepHasi JHepreTuka u TenJa0Qpu3nNKa

CnennajibHOCTh

Oo6pazoBarenbHas  «Nuclear Technologies»

nporpamma

Jucuunnuza O6mmas ¢u3nka (BOJHBI, ONTHKA U aToOMHas ¢usuka) / General Physics (Waves,

Optics and Atomic Physics)

KomimuiekT 3agaHuid 1711 KOHTPOJILHOM PadoThI

[Tpumep 3ananuii:

1.

2.

Bocnonp3oBaBuuce gopmynoit [lnanka, nHaiitu: a) ymcino (GotoHoB M 1 cM3 B CHEKTpajIbHBIX
unTepBanax (u,u + du) u (A, A + di); 6) monroe uncno poronos B 1 cm3 mpu T= 300 K.

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

[Tokazath, 4TO 4HuCiIO (OTOHOB TEIUIOBOTO M3IY4YEHHs, MaJalolUX B €AWHUIY BPEMEHM Ha
€IMHUYHYIO TUIONIA/IKY CTEHKH MOJOCTH, paBHO I1c/4, I/ie ¢ - CKOPOCTh CBETa; N — YHUCIO0 (POTOHOB U
eAuHuIle o0beMa. YOequThCs, YTO MPOU3BEIACHHE 3TOM BEJIWYMHBI HA CPEIHIOI0 3HEPTHUI0 (OTOHA
PaBHO YHEPreTUYECKON CBETUMOCTU M.

Haiitu motHOCTh moTOKa ()OTOHOB ma paccTossHMM r = 1,0 M OT TOYEYHOro MCTOYHHMKA CBETA
MomHocThio P = 1,0 Bt, ecau cBer: a) MOHOXpoMmaTuuecKuid ¢ IiauMHONU BOJMHBI A = 0,50 MkM; 0)
COJICPKUT JBE CHEKTpajdbHble JUHUM C JuHamMu BoiH Al= 0,70 mxm u A2 = 0,40 MKwm,
MHTEHCUBHOCTU KOTOPBIX OTHOCATCA KaK 1:2 COOTBETCTBEHHO.

Jmuabt BoaH dotoHoB paBHbI 0,50 MM, 0,25 uM u 2,0 nM. Beraucnoute ux umnysscel 5B/c, rae ¢ -
CKOpPOCTb CBETA.

Haiitu nnuHy BosHBI (POTOHA, UMIYJIBC KOTOPOIO PAHEH HMITYJBCY 3JEKTPOHA C KUHETHYECKOM
sueprueit T = 0,30 M»sB.

[TokazaTh ¢ MOMOIIBI0 KOPIYCKYJISPHBIX MPEACTABICHUM, YTO MUMITYJIbC, IEPEHOCUMBIA B €IUHUILY
BPEMEHM IUIOCKUM ITOTOKOM 3JIEKTPOMAarHUTHOIO W3JIy4€HMH MOIIHOCTBIO P, He 3aBHCHUT OT
CHEKTPAJIbHOTO COCTaBa 3TOT0 U3Iy4eHus. YeMy oH paBeH?

Jlazep u3nydaer B UMIMyJbce AIUTENBbHOCTBIO T = 0,13Mc y3kmii mydok ceta 3Hepruen E =10 Jx.
Haiitu cpennee 3a BpeMmsi T JaBJjeHHE TaKOro IyyKa CBETa, €CJIM €ro c(hOoKyCcHpoBaTh B MATHBIIIKO
mruameTpoM d = 10 MKM Ia MOBEpXHOCTH, MEPIEHAUKYIAPHON MyUYKY, ¢ KO3()OUIIUEHTOM OTPaKEHUS
p =0,50.
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Kpurepun oueHuBaHusi KOMIeTeHIHH (Pe3yJbTAaTOB):

Onenka

Kpurepum ouenkn

OTJIINYHO
C 27 no 30 bamoB

— pE€IICHUHU 3aHaHHﬁ H3JIOXKCHBI ITIOJIHO,
— OTBCT IIOKAa3bIBACT IOHUMAaHHWEC MaTCpHrala,

— MIPHUBEICHBI BEPHO PEIICHHS BCEX 3alaHHUH, TOMYCKAIOTCS
HE3HAYUTENIbHbIC apU(METUYECKHE OITHOKH.

Xopomo
¢ 22 1o 26 6amnos

— NPpUBCACHHBIC PCHICHUA 33,I[21HPII>1 H3JI0KCH A0CTAaTOYHO II0JHO,

— IIPU KOJIMYECTBEHHOM OIICHKE IOMYCKAIOTCS apu(hMETHICCKIEC
OIIINOKH;

— IpUBEJICHbI BepHbIe penieHus Ha Oosiee ueM 80% 3a1aHuil.

Y 10BIIETBOPUTEIIHEHO
¢ 18 no 21 6asuioB

— peLIeHMs 3aaHUH U3JI0’KEHBI HEIIOJIHO, ¢ HETOYHOCTSIMU B
OTIpe/IeICHUH TIOHATUH I GOPMYIIMPOBKE OTIpPEIeICHUH;

— Ha 30-40% 3anaHuii JaHbl HEBEPHBIE OTBETHI U IPUBEICHBI HEBEPHBIE

PECIICHUS.

HeynosnerBopurenbHO
¢ 0 o 17 6asutoB

— IIPU pCIICHUHA 3aJaHuM O6Hapy>KI/IB8.CTC$I IIOJIHOC HC3HAHHUEC U
HCIMOHMMAHHNEC U3Yy4aCMOro MaTrcpualia,

— IIPUBEJICHO HEBEpHOE penieHue oonee ueM 50% 3ananuid.

Onucanne MKaJdbl OLEHUBAHUS

PeiiTuHTOBLIN 0211 11O Onenka no 5-6aJLJIbHOI
AUCUMILTAHE 32 cucreme
KOHTPOJIbHYIO
27-30 OTan4HO
22 — 26 XopoIo
18-21 Y 10BIIETBOPUTENBHO
<17 HeynoBneTBopuTensHO
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXX/IeH s BBICIITero 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hamnpasnenue/
CnennajibHOCTh

Kadenpa o6ueit u cneunaabHoi Gusnkn

14.03.01 «SInepHasi JHepreTHKa U TEMJI0PU3UKA)

Oo6pazoBarenbHas  «Nuclear Technologies»

nporpaMmma

JucuuIimHa

Optics and Atomic Physics)

O6mmas ¢u3nka (BOJHBI, ONTHKA U aToOMHas ¢usuka) / General Physics (Waves,

JlabopaTopHbie padoThI

Ilokazatenu u KPUTCPHUU OLICHKU BBLIITOJHCHUSA U CAAYN J'Ia60paTOpHLIX pa60T:

IMoka3aTeu OlleHKH Kpurtepuu ouenku Banbl
(max)
1. BeimosHeHUE BCeX | - JOIMYCK JIO BBIMTOJTHEHUS PabOTHI; 30
na0opaTOpHBIX paboT | - yMeHue paboTatk ¢ pudopamu;
- YMEHHE KOPPEKTHO (PUKCUPOBATh [TOKa3aHUs TPUOOPOB;
- YMEHUE NMPaBUIbHO OQPOPMIIATH U 3aHOCUTH NTOKA3aHU B
71a00paTOPHBIN KypHAI.
2. Cobnronenue - IpaBUJIbHOE 0(OpMIIEHHE BBOJAHOM YacTH OTYETA; 30
TpeOoBaHU K - IpaBUWJIbHOE O()OPMIIEHUE PACUETHOM YaCTH OTYETA;
oopmieHnIo oTUeTa | - YeTKas M NMpaBHiIbHas (GOPMYITUPOBKA BBIBOAA UCXO/S U3
110 J1abopaTopHOH MIOJTYYECHHBIX Pe3yNIbTaTOB;
pabote - TPaMOTHOCTb U KYJIbTypa U3JI0KEHHUS;
- BJIaJIeHHE TEPMUHOJIOTHEN U MMOHSITUHHBIM aIapaToM
poOJIeMBI.
3.0TBeTH Ha - TPaMOTHO ¥ BepHO C(OPMYITHPOBAHBI OTBETHI HA 40

KOHTPOJIbHbBIE
BOIIPOCHI

KOHTPOJIbHBIC BOITPOCHI.

Ixannl oeHoOK:

90 — 100 6anI0B — OLIEHKA «OTIMYHO;

75 — 89 6aIoB — OIEHKA «XOPOIIIOY;

60 — 74 6annoB — OlEHKa «YIOBIETBOPUTEIHHOY;
0 — 59 GaToB — OIIEHKA «HEYIOBJICTBOPUTEIHLHOY.
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