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@opma TEKyLIEro KOHTPOJS B CEMECTPE — MEPBBIA M3y4aEMBIM CEMECTP -

KOHTpoJibHas padbota Nel
KypcoBas paboTa (KypcoBOil MPOEKT) — HET

dopMa MPOMEKYTOUHOT'O KOHTPOJISI B CEMECTPE — IK3aMEH



Kpartkoe cogep:xxanue kypca (3 cemectp)
JIEKOMOHHBIE 3AHATUA

1. BonHoBasi u KBaHTOBAs OITHUKA.
2. OCHOBBI KBAaHTOBOYM MEXaHUKHU.
3. ®u3nrKa aTOMHOIO SApa U JIEMEHTAPHBIX YACTHII.

[NPAKTUYECKHUE 3AHATHUA

1. OcHOBBI KBaHTOBON MEXaHHKH.
. CTpOCHI/Ie 1 CBOMCTBA aTOMOB.

N

3. ®u3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHII.

JIABOPATOPHBIE 3AHATUA
1. U3yuenue 3axkoHOB (hoTordPekTa.
2. 3yuenue criekTpa aTomMa BOJIOpOa.

Tpernii cemectp
(mepBbBIi H3y4aeMblii ceMecTp)
dopma TeKylLIero KOHTPOJIs

Konrpoabhast padora Ne 1
Odopmienne nucbMeHHoI padoTsl coranacHo MU-01-02-2018 «O0mue TpedoBanus K
MOCTPOEHHUIO U 0POPMIICHUIO Y4eOHOI TEKCTOBOM JOKYMEHTAIIUN»

® BrLioJHEHHbIE KOHTpPOJIbHBIE pPaboThl OGOpMIIAIOTCS B LIKOJBHOM TeTpaau B
pykonucHO# ¢dopme. TeKCT aoikeH ObITh HAMMCAH YETKUM pa30OpUMBBIM MOYEPKOM (CUHUMHU
WJIM YePHBIMU YepHUJIaMHU (TIAacTO#)) Ha 00EMX CTOPOHAX TETPAIHOTO JIUCTA C BHICOTON OYKB U
udp He MeHee 2,5 MM. PaccTosiHre MeXly OCHOBaHMSMHU CTPOK 8-10 MM.

® Homep eapuanma onpedensaemcsa no nocieonei  uugpe Homepa
3auemHoil KHuxycKku (umugpa cmyoenma). Hanpumep, HoOMEp 3a4E€THOW KHUKKHU
19982011, 3HauuT HOMEp BapuaHTa KOHTPOJILHOW paboThl mo ¢Qusuke Ne 1.
Homepa 3a0au, komopbsie cmyoenm 00J1iCeH GKAI0UUMDb 6 C60I0 KOHMPOIbHYIO
pabomy, onpedenarwomca no maonuye (cm. Huice).

® 3AJIAUH (YCJOBHS 3AJAY), BXOJSIIIUE B BAPUAHT, COJEP)KATCS B
YYEBHOM MNOCOBHUU «OCHOBBI ®U3UKHU», YACTD 11 (CTP. 230-254).

® YVUEFHOE ITIOCOBUE «OCHOBBI ®U3UKN», HACTH Il HaxoauTess B mamnke
YUYEBHUKM.

® Ha tutynpHOM nucTe (Ha OOJIOXKKE TETpaau) Kaxaou opopMIEeHHOW pabOThI ciemayeT
NIPUBECTH CBEJCHHUS IO CIIEAYIONIEMY 00pasIry:



MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMN
deaepanbHOE TOCYIAPCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YIPEKICHIE BBICIIIETO 00pa30BaHUS
«3abalKaJIbCKUI TOCYIApPCTBECHHBIM YHUBEPCUTETY

Ilo

(®T'BOY BO «3abl'V»)

Konrpoabnasi padora Ne

CryzaeHTa rpymnmbl
®.N.0. cTtynenta
Pabota nomyueHa yHUBEpCUTETOM
Onenka paboThl

Peniensent

Ne 3aueTHOM KHUXKKHU BApHUAHT

JlaTa mpoBepku

® KonTposbHasi pabora caaercsi mnpenoaasareao kKageapbl ¢usuku 3a6l’y,

BelyllieMy MpPaKTHYeCKue

3aHATHUA nmo JAMCHMIIJIMHE «(I)nsmca», BO BpemMs

IK3aMEeHAIIMOHHOH CeCCHH ((l)aMI/IJ'II/IlO npenogaBare’isi CJICAyE€T CMOTPEThH B pacCliMCaHUU

3aHATHIL).

KonrpoabHas padora Ne 1 cm. Tadsimna

Tabruya
Bapuanm Homepa 3a0au
1 721 801 811 921
2 722 802 812 922
3 723 803 813 923
4 724 804 814 924
5 725 805 815 925
6 726 806 816 926
7 727 807 817 927
8 728 808 818 928
9 729 809 819 929
0 730 810 820 930

PexomeHnganum K opopmMIICHHIO 3212491

® YMmeHue pemath (GU3MUECKUE 3a7a4d MPUOOPETAETCs CUCTEMATUYECKUMU
yOpaKHeHUSIMU. UTOOBI MOATOTOBUTHCSA K BBINOJHEHUIO KOHTPOJILHOTO 3a/IaHMs,
ClIeyeT TOcje U3Y4YeHHs] OUEepEeHOro pasjeia yueOHHKAa BHUMATENbHO U3Y4YHUTh
IIOMEIICHHBIE B HEM ITPUMEPBI PEILIECHUS] TUIIOBBIX 3a/1a4.

® VcioBrUe KaxJAOW 3aJadud B KOHTPOJBHOM paboTe Hajgo 3amucarthb
MOJIHOCTHIO 0€3 COKpallleHuH, yKa3aB HOMEp 3a1auH.

® Hanpumep:



a). 3aoaua Ne 121.
b). Venosue. B nepeBstHHBIN 111ap Maccoii M= 8 Kr, MOABEIICHHBIH ...
¢) Cywnocmo a6neHus.

e). Pemenne. ....
f). OTBer:.....

® [Iepen HauajgoM pelieHus 3a/1a4d HeoO0XoaAuMo Kpatko (1-2 mpeaioxeHus )
omucaTh CYUIHOCThb sIBJIEeHMsI, paccMaTpuBaemoro B 3agade. ChopMmynupoBaTh
3aKOHBI, OMKCHIBAIOIINE PACCMATPUBAEMOE SIBJICHHE, B 00LIeM BHJ€ CIIOBAMHU U
aHanuTHIeCcKu. DOpPMYIIbI JOJDKHBI OBITh HAMKMCAHBI OT PYKH C NMPUMECHECHHEM
JATUHCKOTO W Tpedeckoro andaBuToB, ¢ pacmudpoBKoii BcexX OyKBEHHbIX
0003HAYEHUH.

® B Tex ciydasx, KOrja BO3MOYKHO, BBIIOJIHUTH MOSICHAKINMH PHUCYHOK
(4epTe:k), C TIOMONIBIO YEPTEKHBIX MNPUHANICKHOCTEH, € 0003HAYCHUSIMU
burypupyromux B (opMynax YIJOB, PacCTOSHUM, HANpaBICHUNW BEKTOPOB, a
Takke TrpaduKd, WUIIOCTPUPYIOIIME 3aKOHOMEPHOCTH  paccMaTpUBAEMOIO
SIBJICHUS.

® Ka:knplii mar pemieHuss HEOoOXOJMMO CONMPOBOKAATH  CJIOBECHBIM
000CHOBaHHUEM, HATIPUMED:

- Ha OCHOBaHWU 3aKOHA........ , - [0 ONPEIEICHHIO. ....... , - W3 TEOMETPUUIECKUX
COOOpaKCHUM, CIICIYIONIUX W3 PUCYHKA...... , - UCIOJIB3YsA TaOJuIy...... , -
UCIIONIB3YSI  TpaduK........ , - HamIpaBJICHHS BEKTOPOB OINPEICIIEM COIJIacHO
IPaBUITY....... ..... U T. I

® YycioBble 3HAUEHUS BEJIMYMH MTPHU MOJCTAaHOBKE UX B PACUETHYIO (POpMYyITy
cieayer BblpaxkaTh ToJibko B enuHuiiax CHU. YucioBble 3HaUYeHHUS (PU3HMUYECKUX
KOHCTaHT M TaOIM4YHBbIX KO3 duirieHToB npuBeaeHsl B [Ipunoxkennn A, yueOHBIX
nocobusix «OcHoBbl (puzukm» Yacts |, Hacts 1.

® [Ipu moacTaHOBKE B pacyeTHYH (Gopmyny, a Takke IMpU 3alldCH OTBETa
YUCJIOBbIE 3HAYEHUs BEJIWYUH CJIEyeT 3aluChiBaTh B CTaHJIApTHOU (opme.
Hanpumep, Bmecto 3520 Hango 3anucarh 3,520-103, BMecTo 0,00129 Hamo 3anucath
1,29-10° u Tak nanee.

® [lomcTaHOBKY 3HaYeHWH (U3MYECKUX BEIUYMH B pacyETHYIO (GopMyry
HaJI0 TIPOBOJUTH C COOJIIOICHUEM MPABHII MPUOIMKCHHBIX BhIYUCICHHH. [lomyans
YHUCIIOBOM OTBET, OICHHUTH, TJ€ ATO IEIECO00pa3HO, €ro MmpaBAonoAo0HOCTh. B
psiZie cydaeB Takas OIEHKa MOMOraeT OOHApY>KUTh OIIMOOYHOCTH MOTYyYEHHOTO
pesynbrata. Hanmpumep, kodhGUIMEHT MOJIE3HOTO NEHCTBUS TEIUIOBOM MAITUHBI
HE MOXET OBITh OOJIBINIE €IUHUIIBI, HICKTPUUCCKHUI 3apsl HE MOXET ObITh MEHBIIIC
SJIEMEHTAPHOTO DJIeKTpHueckoro 3apsiga e =1,69-10"° Ku, ckopocts Tema He
MOET GBITH GOJIBIIE CKOPOCTH CBeTa B BakyyMe ¢ = 3-10° m/c u Tak manee.

® B pabortax crieayeT NPUMEHSITh CTAaHAAPTU30BAHHBIC  CAUHUIIBI
bu3NYecKuX BEIMYNUH, UX HAMMEHOBaHUS B 0003Ha4YeHus: B cootBeTcTBUH ¢ ' OCT



8.417-81. Ilpumenenne pa3HBIX CHUCTEM O0O3HAYCHUS (PU3NUYECKUX BEIMYMH HE
JIOTTYCTHMO.

B Tekcrte He momyckaercs:
- 0003HaYaTh pa3TUIHbIE BEIMYNHBI WIIH MTAPAMETPBI OJTHUM U TEM K€ CUMBOJIOM;
- TPUMEHSATHh COKpAIEHUS CIIOB, KPOME YCTAHOBJICHHBIX IPaBWJIAMU PYCCKOM
opdorpaduu;
- COKpamaTh O0OO3Ha4YeHWs] eAWHHIl (U3UYECKUX BEIUYHMH, €CIU OHH
ynotpeonsitorcss 6e3 1mudp, 3a HCKIIOYCHUEM SIUHUIl (DU3NYECKUX BEITUYMH B
TOJIOBKaX M OOKOBHMKaxX TaOJHIl U B pacuindpoBKax OYKBEHHBIX 0003HAYCHHH,
BXOJISIIUX B (DOPMYJIBI U PUCYHKH;
- MPUMEHATH O3 YHCIIOBBIX 3HAYCHWNW MaTEeMaTU4YeCKHe 3HAaKW, Hampumep, >
(6ompire), < (MeHbIIE), = (paBHO), a Takke 3HaKU N (Homep), %o (IPOIIeHT).

Boinosinenue j1a00paTopHbIX padoT

JlaGopatopHbie pabOTHI MPOBOASATCA BO BPEMs SK3aMEHAIIMOHHBIX CECCHM.
[lenb 1aOOpaTOPHOTO MPAKTUKYMA — U3YUUTh (PU3UUYECKUE SIBJICHUSI; YOSIUTHCS B
MPAaBIJIBHOCTH TEOPETUYECKUX BBIBOJOB; MPHOOPECTH COOTBETCTBYIOIINE HABBIKU
B oOpamieHun ¢ (U3MUYECKUMU NOpuOOpaMH, HaydHTbCcs 00paldaThIBaTh,
aHAJIM3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTAIBHBIX HM3MEPEHUH U OILEHUBATH HX
NOTPENIHOCTH, O0JIee TITyOOKO OBJIaJETh TEOPETHUECKUM MaTEPHATIOM.

BrinonHeHHyto 1abopaTopHYIO paboTy cienyetr opopmiATh B BUAE omyema
(npomokona). OT4eT MO J1aOOpaTOpPHOUM paboTe SIBISETCS OJHMM U3 BHJIOB
TEXHUYECKOH TOKYMEHTALUU U JOJDKEH YAOBIETBOPATH TPEOOBAHUSAM CTaHIapPTOB.
OO6muMu TpeOOBaHUSIMU K OTYETY IO JJaOOpaTOpHOM paboTe SBISIOTCS:

— YETKOCTb MOCTPOEHUS;

— JIOTUYECKasi MOCIIe0BaTENbHOCTh U3JI0KEHHUS MaTepraa;

— yOenuTeIbHOCTh apTyMEHTAIUH;

— KpaTKOCTh M TOYHOCTH (POPMYIUPOBOK, HCKIIOYAIOMIMX BO3MOXKHOCTD
CYOBEKTUBHOTO U HEOJTHO3HAYHOTO TOJKOBAHUS;

— KOHKPETHOCTH U3JIOKEHUS PE3yTbTaTOB PaOOTHI;

— J10Ka3aTeJbHOCTb BHIBOJIOB U OOOCHOBAHHOCTh PEKOMEHIALlUM.

Otyer no nabopaTOpHOl pabOTe BBIMONHIETCS KaXIbIM CTYACHTOM
camocToATenbHO. Jlomyckaercsa opopMiIsITh OUH OTYET Ha TPYNIy U3 JIBYX-TpeX
CTYACHTOB, €CJId IpU MPOBEAECHUHU J1TAaOOPaTOpPHOM pabOThl CTYAEHTHI MOKa3aJIu
XOpOIIYI0 MOJArOTOBIEHHOCTh M OTYET MPEACTaBISETCS Ha MPOBEPKY K KOHILY
TEKYIIETO 3aHsTHSL.

OTyer JOKEH BKIKOYATh: MUMYIbHLIL JUCH, 88e0eHUe; ONUCAHUE
YCMAHOBKU U MemMOOUKU IKCHEePUMEHmMA, OCHOBHble pacuemmuvie HopMybl,
pe3yibmamyl pabomsl U UX AHAIU3; 3AKTIOYEHUE.

Ha TuTy1bHOM JHCTe yKa3blBaeTCs: Ha3BaHWE MHHHCTEPCTBA, Ha3BaHUE
y4eOHOro 3aBelleHMs, Ha3BaHHWe Kadeapbl, Ha3BaHUE paldOTHI (TabopaTopHas ¢
yKa3aHUEM TeMbI), (haMUIMs U MHULKAJBI CTYy/IeHTa, ero mudp (HoOMep 3a4eTKH),
HOMEp TPyNIbl, paMUiIus U WHHUIMAIBI TMPEToAaBaTels, MPOBEPUBIIETO paboTy
(cM. mpumep).



MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHUS POCCHUIMCKOI ®EJEPALIMNA
denepanbHOE TOCYAAPCTBEHHOE OIOHKETHOES 00pA30BaTENBHOE YUPEXKICHHE BBICIIETO 00pa30BaHHUsI
«3abalKaJIbCKU TOCYIapPCTBECHHBI YHUBEPCUTETY
(®T'BOY BO «3abl'V»)

Kadenpa Ouzuku
®DaKynbTeT ['pynina
Ne 3aueTHOM KHIKKHA Crynent
IIporoko.a

K JladopaTopHoii padore Ne

(Ha3BaHME pabOTHI)

Hara IToanuce npenogaBaresns

® BpeneHnne JIOJDKHO KPaTKO XapaKTEPH30BaTh HUCCIEAYEMOE sIBJICHUE (TIPOLIECC, 3aKOH,
npubop). Bo BBeneHun HEOOXOAMMO yKas3aTh Iielb JaHHOW paboThl. BBeneHue MOMKHO OBITH
JTAKOHWYHBIM U KPATKUM.

® OnucaHue YCTAHOBKH M MeETOAMKHM JKCIiepuMeHTa. B paszmene ciemyer KpaTko
ONnKcaTh METOJUKY SKCIIEpUMEHTa U NpuOOop (YCTaHOBKY), MCIOJIB3YEMbIN ISl BBIOJIHEHUS
nabopaTtopHoil pabotbl. Ilpu 3TOM HEOOXOOMMO YyKazaTh, Kakue MapaMeTpbl HCCIeayeMoin
CUCTEMBI U3MEHSIOTCS B Ipolecce paboThl U YTO MpHU ITOM HU3MepsieTcss. B Tom ciydae, xorja
nabopaTopHass paboTa COCTOUT W3 HECKOJIBKHX 3aJaHHi, HEOOXOAMMO IJIsi KaKIOro M3 HUX
MPUBECTU CBOIO METOJIUKY U3MEPEHU.

® OcHOBHbIe pacyeTHble ¢opmyJbl. B gaHHOM paszgene NPUBOJATCS TOJBKO Te
(dopMmyIbl, KOTOpble OyIyT MCHOIb30BAaHBI MPU 00pPAOOTKE HKCHEPUMEHTANBHBIX PE3Y/IbTATOB,
BKJItOUasi GopMyIibl Ui pacuera MorpemHocTeil usmepenuid. Bee npomexxyrounsie popmyssl He
IIPUBOJSATCS.

® PesyabTaThl paGoThl M MX aHaAU3. B 3TOM paszgene oTyera JOJDKHO H3J1araThCst
MOCJIEI0BATENIBHO COEPIKAHUE BBITOIHAEMON pabOTHI: MPeIBAPUTEIbHBIE PACUEThI, PE3YIIbTAThI
SKCIIEPUMEHTa U UX aHaiu3. HeoOXoauMoO NMpHUBOIUTH YMCIOBBIE PAacyeThl, Jieiasl CCbUIKUM Ha
UCToNb3yeMble pacueTHble (Gopmyibl. Ecnum pacuerHas BenMUMHA HMEET Pa3MEpHOCTb,
Heo0XoauMoO ee yka3biBaTh. OKOHUATENbHBIE PE3yJIbTAaThl SKCIIEPUMEHTA CIIEAYeT IPUBOJUTH B
BUJIE WM3MEPEHHBIX BEJIMYHMH, TaOMUI] U TpapuKOB B 3aBUCUMOCTH OT LU JabOpaTOpHOI
paboTHI.

Pe3ynbTaThl nmpenBapuTENbHBIX pacyeTOB HEOOXOAUMO MPUBOJIUTE C TOYHOCTHIO J10 TPEX
3Hayamux 1udp. OKoHUATEIbHBIE PE3yIbTATHI CIEAYET 3alUCHIBATh B PAllMOHAIU3UPOBAHHOM



dopMe ¢ yKazaHMEM CpEOHEro 3HAueHUsT W3MEPEHHON BeIMYMHBI <X>, abcomoTHOM

TIOrPENTHOCTH ([0BEpUTENBHOTrO HHTepBana) AX , a Takke OTHOCHTENBHOM morpemHocT | (X) ;
n AX
x=((x)+Ax)-10", f(x)="=...%.
(%)

YuciieHHOE 3HAUYECHUE I/I3MepeHHOI71 BCJIIMYMHBI CICAYCT 3allMChIBATh B 3aBUCUMOCTH OT
BEJIMUYKMHBI TOTPEITHOCTH M3MepeHuil. Hampumep, pe3ynbrar M3MEpeHUs] TEPMOANHAMUYCCKOM
TEMIIEPATYPEI

3
T =(1,04+0,09)-10° K, f(T)=9%.

B Ta6HI/IHaX CJICAYyE€T YyKas3aTb KaK HMCXOAHBIC BCJIMYMHBI, TaK W PE3YJIbTaTbl
IKCIICPHUMEHTA C YKa3aHUEM MOTPEITHOCTEeH H3MEPEHHH (I0BEPUTEIBHBIX HHTEPBAIIOB).

Ha Fpa(bI/IKaX TECOPCTHUCCKYIO 3aBUCHUMOCTL CJICAYET OTMEYAaTb B BHJAC TOYCK, a
SKCHICPUMCHTAJIbHYIO 3aBUCUMOCTb — B BHJAC KPYKKOB, KPECTUKOB MU T.A. C YKa3aHUCM
JOBEPUTCIIbHBIX HHTCPBAJIOB U3MEPCHMUS 110 BCEM KOOpAHHATaM Fpa(i)I/IKa.

B Ta6JII’H.[aX CJICAYCT YKa3aTb KaK MCXOIAHBLIC BCJIWYHHBI, TaK HW PE3YyJIbTaThbl
SKCIEPUMEHTA ¢ YKa3aHUEM TIOTPELUIHOCTEM N3MEPEHUH (IOBEPUTENBHBIX HHTEPBAJIOB).

Ha rpadukax TeOpeTHYeCKyl0 3aBUCHMOCTH CIICAyeT OTMEYarTh B BHIC TOYEK, a
OKCIICPUMCHTAJIIBHYHO 3aBUCHUMOCTb — B BHIAC KPYXKOB, KPCCTHUKOB U T.A. C YKa3aHHUCM
JOBCPUTCIIbHBIX HHTCPBAJIOB U3MEPCHU 110 BCEM KOOpAHUHATaAM I‘pact)I/IKa.

® 3akiroyeHue. B 3aximroueHuM J0JDKHBI OBITH HM3J0XKEHbI BbIBOABL. ConepkaHue
BBIBOJIOB 3aBHCHUT OT LieiM paboThl. B Tex ciydasx, Korjaa 1eiplo paboThl SBISETCS U3Yy4YEHUE
KakMxX JINOO 3aKOHOB WJIM SIBIEHHMH, B BBIBOJAX HEOOXOAMMO CJieNaTh 3aKIOYEHHUE O TOM,
NOJATBEPXKJAIOTCA JIM SKCIIEPUMEHTOM paccMaTpuBaeMble 3akoHbl (siBieHus). Kpurepuem
HOJTBEPXKIECHUST U3Y4aeMOro 3aKOHa (SBJIEHUs) sBIsAETCS TOT (aKkT, YTO KCIEPUMEHTAJIbHbIE
TOUYKH (KPY’KKH) Ha rpauKe pacroyaraloTcs BOJb JIMHEAPU30BaHHON (TEOPETUYECKOM) IPSIMON
B IIpejiesiaX JOBEPUTEIIbHBIX UHTEPBAJIOB.

B Ttex caywasx, xorma B XOJ€ BBINOJIHEHUS J1abOpaTOpHOl pabOThl OMPENEISIOTCS
M3BECTHBIE KOHCTaHTHI (Hampumep, noctosHHas Ilnanka N kospduiment Ilyaccona y s

HN3BCCTHOI'O TIa3a, OTHOIICHHUC 3api/ia 3JICKTPOHA K €ro macce —), HeO6XOI[I/IMO IMpOBECTU
m

CpaBHCHHC MOJTYYCHHBIX paCy€TOB C TaOJITUYHBIMU JaHHBIMU.
B BBIBOAAX HCO6XOI[I/IMO YKa3aTb COIJIaCU€ HWJIM BO3MOJKHBIC IMPUYUHBI PACXOXKIACHUSA
TCOPCTUUCCKHUX U MPAKTHYCCKUX PEIYIJIbTATOB, a4 TAKKEC TaOJIMYHBIX JaHHBIX.

B konuye cemecmpa coams 3x3amen (3auem). 3aumeHHbvle KOHMPOAbHbIE U
aadopamopHvle padbomovl NPEObABAAIOMCA IKIAMEHAMOPY 60 8pPEeMA IKIAMEHA
(3auema). Cmyoenm 00.1>tcen OblmMb 20M0OB 60 8pema IK3ameHa (3auema) oamo
HOACHEHUA NO CYULECHEY PeUleHUA 3a0ay, 6X00AUUX 6 KOHMPOIbHYI0 padony u
no 3a4MmMeHHbIM 1a00PamopHBIM padomanm.

dopma NpoOMeKYyTOYHOT0 KOHTPOJISI
3ayer
[TepedyeHn BOMPOCOB /1Jisi MOATOTOBKH K 3a4€Ty

1. BOJIHOBBIE U KOPCITYKVJISIPHBIE CBOICTBA CBETA.
1.1. BonHoBas npupoja cBeta. [loHATHSA: CBETOBOM BEKTOP, HHTEHCUBHOCTD
CBETAa.



1.2. Korepentusie BonHbl. [loHsTHE HHTEpDEPEHIINN.

1.3. Meroa monydeHHs: KOT€pEeHTHBIX BOJH. OnTHYeckas pa3HOCTb XOJa.
VYcnoBust MakcUMyMa 1 MUHMMYMa Tpu uHTepdepentnu. 3epkana Openens.

1.4. Tlonstue mudpakiuu. [Mpunnun [Moiirenca. ['paHUIlbl MPUMEHUMOCTH
r€OMETPUYECKON ONTUKH.

1.5. Nudpakus Opayarodepa Ha y3KOH U JJTUHOM IICITH.

1.6. JudpaxkuumoHHass pemieTka. YCIOBUS TIJIABHBIX MaKCUMYMOB H

MUHHAMYMOB.
1.7. Iloka3arenp npenomieHus. SIBjaeHue QUCIIEPCUN CBETA.
1.8. IlonsaTne MOJIAPU3ALINU CBETa. Bunpr MOJIIpU3ALIAH.

Henonsipu3oBaHHBIN U YaCTUYHO MOJSPU30OBAHHBIN CBET.

1.9. TemnnmoBoe wu3IIy4eHHE, €ro XapaKTEPUCTUKU (M3JIydaTeslbHas U
MOTJIONIATeNIbHAS  CIIOCOOHOCTh, JHEPreTUYEeCKass CBETHMOCTH). AOCOIIOTHO
yepHoe Teno. 3akod Kupxroda.

1.10. Uznyuenue abcomtoTHO yepHoro Tena. 3akoH Credana-bonbiiMana u
Buna. KBanToBas runoresa [1nanka.

1.11. Buemnuii s¢ddext, kBantoBass Tteopus ¢otodrddexra, ypaBHEHUE
OWHIITEHA.

1.12. ®oToHbI, UX Macca, UMIYJbC, YHEPTUs. [[HaleKTUYECKOe €AUHCTBO
KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB CBETA.

2. DJIEMEHTBI KBAHTOBOW MEXAHWKU U ®M3NKU ATOMA.

2.1. Onwitel Pesepdopna. SAnepuast moxaenb atoma. CHEKTphl U3Ty4EeHUS
aToma BOAOpoAa.

2.2. Iloctynarel bopa. CrnekTp wusiyyeHuss atoma Bojopoaa mo bopy.
OrpanuueHHOCTh TeOpuH bopa u ee 3HaueHue.

2.3. T'mnore3a ne-bpoitna. BomnHoBbie cBoiicTBa BemiecTBa. [ludpakius
AIIEKTPOHOB.

2.4. ITpunmun "HeomnpeaeneHHocTu [ elizenoepra.

2.5. BonHoBas dyHKIMA, €€ GU3MIECKUN CMBICI, YCIOBUS HOPMHUPOBKH.

2.6. YpaBuenue lllpenunrepa 1isi CTalMOHAPHBIX COCTOSIHUM.

2.7. Yactuiibl B 6€CKOHEYHO TIIyOOKOW OJJHOMEPHOI MOTECHIIMATILHOMN SIME.

2.8. CocraB snpa, pa3mepsl atoma U siapa. M3oromnsl, n3obapsl. SnepHbie
CHUJIbI M UX CBOWCTBA.

2.9. Macca sapa. edext maccel. DHEpTHs CBA3U sIpa.

2.10. 3aBUCMMOCTb YHNEJIIBHOW CBSI3M fAIpa OT MAaccoBOro uucia. Peakius
JIEJICHUS] U CUHTE3a SIAep.

2.11. Ilonartue paaruoOaKTUBHOCTH. 3aKOH paJIMOAKTUBHOTO pacnaaa. [lepuon
noJypacrnaja.

2.12. Tpu BUJa paAMOAKTUBHOTO U3IIYUYEHHUS, UX XapaKTEPUCTUKHU.

2.13. Knaccudukamus 31eMEHTapHBIX YaCTHUI]. AHTHYACTHUIIHI.



Y4eOHO-MeTOoAMYECKOE U MH(POPMAIIMOHHOE O0ecliedeHue TUCIMILTHHbI

Ne Mecrto u
/o ABTOPBI Haszsanue roJ U3IaHUS
1 2 3 4
OcHoBHasi JHTEpaTypa

1. |H. A. CaBuenko, Yura,

T. B. Ky3pmuna, OCHOBbBI ®U3MKU, YACTH | 2017 r.

T. B. Paxuienioa
2. |H. . CaBuenko, Yura,

T. B. Ky3pmuna, OCHOBbBI ®U3MKU, YACTE II 2017 r.

A. I1. Jpyxunus,

T. B. PaxnenoBa
3. |T. N. Tpopumona Kypc ¢uzukun M., 2010 r.
4. |A.P. Bepxotypos, duszuka: nocodue /it 0akaiaBpoB Yura,

B. A. lllamonuH, 2018 .

C. 10. benkun

JlononHuTenpHas IMTEpaTypa
5. |H. B. Casenbes. Kypc obmieit pusukw, T. 1, 2, 3 CIIo., 2007 r.
6. |T.MW. Tpodpumona Kypc ¢husuku ¢ npumepamu permieHus M., 2010 .
3aja4, T. 1, 2

7. |A. A. letnad, CripaBo4YHUK 10 U3HKE M., 2005 r.

b. A. SIBopckuii
8. |C.D. ®pum Kypc obmeit pusuku, 1.1,2,3 CII6., 2007 1.
9. |W. E. Hponos 3agaun no obmel Gpusuke P u/m, 2005 .

CobctBeHHble yueOHbIe TocoOus
10. P. Bepxotypos, ®dusuka: yueOHbIe MaTepUabl U Yura, 2007 r.
10. bypuiosa, KOHTpOJIbHBIE paboThl. YacTs 1.
B. Ky3pMuna

11. ®dwusuka: yaeOHbIE MaTepUATBI U UYwura, 2008 1.

10. benkun,
B. Ky3pmuHa,

A.
C.
T.
A. P. Bepxotypos,
C.
T.
H. H. JIuxanosa

KOHTpOJIbHBIE paboThl. YacTs 2.

Hpenoz[aBaTenb: JAOLICHT Ka(be)lpbl CI)I/BI/IKI/I, KaHANAaT TCXHUYCCKUX HAYK

M [ITamonnH BukTop AsekcanapoBuy

3aBemyromias kadenpoit GuU3NKU: JOKTOP MEJArOrH4ecKux HayK, mpodeccop

W/

Hecnenko CBetinana IHHOKEHThEBHA




