MMHUCTEPCTBO HAYKH Y BBICIIIET'O OFPA3BOBAHUST POCCUNICKOM ®EJIEPALIN
denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENBHOE YUPEXKICHNE BBICIIETO 00pa30BaHUs
«3abalKaIbCKUi TOCYIApPCTBEHHBIM YHUBEPCUTETY
(®I'bOY BO «3a6l'Y»)

q)aKYJ'ILTCT CCTCCTBCHHBIX HAYK, MATCMATHUKU U TEXHOJIOTUH

Kadenpa ¢uzuxu

YUEBHDBIE MATEPUAJIDBI

AJsl CTYACHTOB 3204YHO (pOpMBbI 00yUYeHUs
(C NOIHbLIM CPOKOM 0OYUEeHUsL)

mo guchuruinae «Pu3uka

JUTSL HampaBJieHUsl MOATroToBKH (crienuanbHocTH) 21.05.04 «I"opHoe nenoy»

OO61mast Tpy10€MKOCTb JUCHUIUIMHBI (MOAYJs1) - 324 yacoB, 9 3a4ETHBIX AMHUIL
dopMa TEKyIIero KOHTPOJS B CeMecTpe: MEpBbIM H3ydaemblid ceMecTp -

KOHTposIbHOE 3azaHue Nel, BTOpoW H3ydaeMbli CEMECTp — KOHTPOJIBHOE 3aJaHHE

No2, Tpetnit uzyuaeMplii ceMecTp — KOHTpOoJIbHOE 3aanue Ne 3

KypcoBas paboTa (KypcoBOil MPOEKT) — HET

dopma TPOMEKYTOYHOTO KOHTPOJISL B CEMECTPE: MEPBBIM N3y4aEMbIN CEMECTP —

DK3aMEH, BTOPOM HM3Yy4aeMbIl CEMECTp — 3ayeT, TPETUM H3y4aeMbId CEMECTP —

9K3aMCH.



Kpatkoe conep:kanue kypca (1, 2, 3 cemecTpbl)
JIEKHHMOHHBIE 3AHATUA

1. KunemaTtnueckue XapakKTEpUCTUKH MOCTYIATEIHHOTO U BPAIaTEILHOTO
JIBIDKCHUH.

2. lunaMuka. 3aKOHBI COXPaHCHUS

3. OCHOBBI MOJIEKYJISIPHOU (PU3UKH

4. TepMoMHAMUKA

5. OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA AIIEKTPOCTATUUECKOTO TTOJIA.

6.3aKOHBI MOCTOSTHHOTO TOKA

7.OCHOBHBIE XapaKTEPUCTUKHU U CBOMCTBA MAarHUTHBIX MOJIEH.

8.DeKTpoMarueTusm

9.DnekTpoMarHuTHbIC BOJIHBIL. ONTHKA

10.OCHOBBI KBAHTOBOW MEXAHUKHU

11.®usuka aTOMHOrO SApa U JIEMEHTAPHBIX YACTHUI

[MPAKTUYECKUE 3AHATUA

Kunemaruka

JnHamuka. 3aKOHBI COXPAHEHUS
TepmoanHamMuka

PacueTr napamMeTpoB MEKTPOCTATUYECKHUX TOJIEH
Pacuer nenei 3neKTprUYECKOro Toka

Pacuet mapamMeTpOB MarHUTHBIX MOJIEH
DJIEKTpOMarHuTHas UHIYKIIUS

Pacuet untepdepenunn u qudpakiuy BOJH.

. OCHOBBI KBaHTOBOI MEXaHUKH

10.CtpoeHue u CBOMCTBA aTOMOB

11.®u3uka aTOMHOrO SiApa U JIEMEHTAPHBIX YACTHII

CoNoaRrLDE

JIABOPATOPHBIE 3AHATHUA

1. BBonHoe 3aHatue. Puznueckre u3MepeHus, METOIbl 00pabOTKU
pEe3yJIbTAaTOB DKCIIEPUMEHTA
. I3yueHnre 0CHOBHOTO ypaBHEHHUS TUHAMUKH BPAIIATEILHOTO ABUKCHUS
. Onpenenenne BA3KOCTU BO3AyXa
. Onpenenenre eMKOCTA KOHAEHCAaTOpa
. Onpenenenrie k03P PuIMeHTa CaMOMHIYKITUN
. Onpenenenrie HAMPSHKEHHOCTH MarHUTHOTO MOJIs 3eMJITU
. Isyuenune nqudpakiimoHHOMN pemeTKu
. I3ydenue 3akoHoB (potorddekra.
. I3y4yeHue cnektpa aTomMa BOJOpOAa.

O 00O NO O WN



Tpernii cemecTp (110 yueOHOMY IJIaHY)
®opMa TeKylIero KOHTPOoJst

KonTpoabHoe 3axanue Ne 3

Odopmiienne nucbLMEHHOH PpadoThI COryIacHO MU-01-02-2018 «O6mue TpedoBaHus K
MOCTPOEHUIO U 0(POPMIICHUIO YUEOHOH TEKCTOBOM JOKYMEHTAUMN»

® BrIoJHEHHOE KOHTPOJIBHOE 3a/laHie O(pOPMIIETCS B IIKOJIBHON TETpaau B PYKOIUCHOMN
¢dopme. Tekcr nomkeH ObITh HANMCAaH YETKUM Pa30OpPYMBBIM MOUYEPKOM (CHMHUMM WM YEPHBIMU
YepHUJIaMH (IIacToi)) Ha 00enX CTOpPOHAX TETPATHOIO JIUCTA C BHICOTON OYyKB U 1tudp He MeHee 2,5
MM. PaccTosinre Mexay OCHOBaHUAMU CTPOK 8-10 Mm.

® Homep sapuanma onpedensaemcsa no nocieoneil uyugpe Homepa 3a4emHoil KHUNCKU
(wmugppa cmyoenma). Hanpumep, nomep 3aueTHo kHMKKH 19982011, 3HauuT HOMEp BapuaHTa
KOHTPOJIbHOTO 3a7anus 1o ¢puszuke Ne 1. Homepa 3a0au, komopvie cmyoenm 00./15iceH KII0UUMDb
6 c60e KOHmMPONbHOE 3a0anue, onpeoenaomea no maodauye (cm. Husice).

® 3AJIAUM (YCJIOBUSI 3AJIAY), BXOJSIIUE B BAPUAHT, COJAEPKATCS B
YYEBHOM MNOCOBUU «OCHOBBI ®U3UKHU», YACTD 11 (CTP. 230-254).

® YYEBFHOE IIOCOBUE «OCHOBbBI ®U3UKHM», YACTL |l maxoauTcss B mIamnke
YUYEBHUKMN.

® Ha turyneHOM JMcTe (Ha OOJOXKE TeTpaiu) Kaxaod oQOpMIICHHOW pabOThI ClemyeT
MPUBECTH CBEICHHUS O CIIEAYIONIEMY 00pasiy:

MMHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3BOBAHMS POCCUMCKON ®EJEPALINA
®denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEbHOE YUPEXKISHHE BBICIIIET0 00pa30BaHUs
«3abalikanbCKuii TOCYAapCTBEHHBIH YHUBEPCUTET»

(®I'bOY BO «3a0l'Y»)

KonTposbHoe 3axanue Ne

Ilo

CryneHra rpynmsl Ne 3aueTHOM KHMXKKH BApUAHT

®.1.0. ctyaenTa

PaboTa nonmyueHa yHUBEpCUTETOM

Ouenka paboThl

Penensenr Jlata npoBepku

®  KonTpoJsibHOe 3a/1aHUe cAaeTcsl npenoaaBaresio kadgeapsl puzuku 3a6l'Y, Bexymemy
3aHATHA N0 AucuuIuHe «®Pu3uka», BO BpeMs JIK3aMeHAIMOHHOH ceccum (pamMuanio
npenoaaBarTe’isi cjieAyeT CMOTPeTh B PACIIUCAHUYU 3aAHATHIA).



KonTpoJabHoe 3axanune Ne 3 cMm. Tabnuia

Tabauya
Bapuanm Homepa 3a0au
1 711 721 801 921
2 712 722 802 922
3 713 723 803 923
4 714 724 804 924
5 715 725 805 925
6 716 726 806 926
7 717 727 807 927
8 718 728 808 928
9 719 729 809 929
0 720 730 810 930

PeKOMeH)IaIII/II/I K O(l)OpMJIeHI/IlO 3agavan

® VmMenue pemats (pu3nyYecKue 3a1a4n MPUOOPETACTC CUCTEMATHUECKUMH YITPAKHEHUSIMHU.
YroObl MOATOTOBUTHCS K BBIIOJHEHHUIO KOHTPOJBHOIO 3aJaHMs, CIEeIyeT I0cCie H3Y4YEeHHUs
OUEpEeHOro pasjena yueOHMKAa BHUMATEIbHO HM3Y4YUTh IOMELICHHbIE B HEM INPUMEPHI PELICHUS
TUIIOBBIX 3aa4.

® VciioBHe KaXIOW 3aJadd B KOHTPOJBHOM 3aJaHUM HAJ0 3alKkcaTh IOJHOCThIO 0Oe3
COKpaIICHUH, yKa3aB HOMEp 3aJ1auu.

® Hamnpumep:

a). 3aoaua Ne 121.

b). Venosue. B nepeBsianblii map Maccoit M= 8 Kr, MOABCIICHHBIH ...
¢) Cywynocmo a6nenus.

d). Kpamkas 3anuce ycnosus. launo:... Hairu:. ...

e). Pemenue. ....

® [lepen HauagoM pelieHUs 3ajadyd HeoOXoauMmo KpaTko (1-2 mpennoxeHus) Omucarhb
CYIIHOCTh fIBJIEHMS, paccMarpuBaemoro B 3ajnade. CPopMyaupoBaTh 3aKOHBI, OINHMCBHIBAIOIINE
paccMaTpuBaeMoe SIBJICHHE, B 001IeM BH/e CIOBAMHU U aHATUTHUeCKH. DOpMYIbl JOMKHBI ObITH
HaIUCcaHbl OT PYKH C MPUMEHEHHEM JIATUHCKOTO U IPEUecKoro andaBuToOB, ¢ paciiM(ppoBKOii Bcex
OyKBEHHBIX 0003HAYECHUIA.

® B Tex ciyyasix, KOrJla BO3MOYKHO, BBIIIOJIHUTH MOSICHSIOIIUMH PHCYHOK (YepTeik), C
MOMOIIbIO YEPTEKHBIX NMPUHAIEKHOCTEHN, ¢ 0003HaUCHUSAMH (PUTYPUPYIOLIUX B (OopMyJiaX yIioB,
paccTosHUM, HaNpaBiIeHUH BEKTOPOB, a TaKkke TIpadUKH, WIUTIOCTPUPYIOLIHE 3aKOHOMEPHOCTH
paccMaTpuBaEMOro sIBJICHHUS.

® Kaxablii mar pemeHuss HEoO0XOAMMO CONPOBOKAATH CIOBECHHIM O00OCHOBaHHEM,

Harpumep:

- Ha OCHOBAHWHM 3aKOHA........ , - IO ONpPEAENICHHUIO. ....... , = W3 TeOMETPUYECKUX COOOpaKeHUH,
CIIEIYIOIINUX W3 PHUCYHKA...... , - HCIOoNb3yd Tabnuuy...... , - UCHOJBb3ys Trpaduk........ , -
HaIlpaBJIEHUsI BEKTOPOB OMPEIEAEM COTJACHO MPABUILY. ...... ..... U T.IL

® UyicioBbIC 3HAYCHHS BEJIMYWH IMPH TIOJICTAHOBKE WX B PACUETHYIO (OPMYIY CIEIyeT
BbIpakaTh TOJNbKO B enuHuIax CHU. UwcnoBwle 3HaYeHHS (U3HUSCKUX KOHCTAHT W TAOIHYHBIX
kod¢uimeHToB npuBeneHsl B [Ipunoxennn A, yae6Horo mocodus «OcHoBbI pusmkmn» Yacts |,
Yacrs Il



® [Ipu MOACTAaHOBKE B pacueTHyIO0 (GOpPMYITy, a TakXKe IpH 3aluCh OTBETa YHCIIOBbIC
3HAUYCHMsI BEJIMYWH CIIEIyeT 3alKChiBaTh B cTaHmapTHou ¢opme. Hampumep, BMecto 3520 Hamo
3 -3
3amnucarth 3,520-10°, smecro 0,00129 nago 3amucars 1,29-10™ u tak maiee.

® [locTaHOBKY 3HAYCHUH (PU3MYECKHX BEJIMYUH B pacueTHYI (HopMyiy HaJO MPOBOIUTH C
COOJIFOJICHUEM TPABWJI MPUOJIMKEHHBIX BbIYHCICHUN. [10ydrB 4HMCI0OBOM OTBET, OLIGHUTD, TJE 3TO
1esnecoo0pa3Ho, ero MnpaBaoONoOA00HOCTh. B psie ciiyuaeB Takas OIEHKa IOMOTaeT OOHApYKHUTh
OMMOO0YHOCTh MOJTYYCHHOTO pe3yibrata. Hanmpumep, Ko GHUIMEHT M0JIE3HOTO NSHCTBUS TETLIOBOM
MAIIMHBl HE MOXET OBITh OOJBINE CIUHUIIBI, AICKTPUUYCCKUI 3apsj HE MOXKET OBbITh MEHBIIE
3JIEMEHTAPHOTO 3JIEKTPUUYECKOTO 3apsia e =1,69-10"° Ku, CKOPOCTb Te€jla HE MOXET OBITh OOJIbIIIEe
CKOPOCTH CBETa B BAKyyMe ¢ = 3-10°® m/c u Tak nanee.

® B paboTax cieayeT MPUMEHSATh CTaHAAPTU30BAHHBIC SAUHUIIBI (DU3MYECKUX BEITUYHH, UX
HauMeHoBaHus U o6o3HadyeHust B coorBercTBUU ¢ 'OCT 8.417-81. [IpuMeHeHre pa3HBIX CHCTEM
0003HaYeHHs] PU3NUECKUX BEJTMYUH HE I0IYyCTUMO.

B tekcre He gonmyckaercs:
- 0003HaYaTh Pa3TUYHbBIC BETMYMHBI WA TAPAMETPHI OJTHUM U TEM KE CUMBOJIOM;
- IPUMEHSTH COKPAIICHHUS CJIOB, KPOME YCTAHOBJICHHBIX IMPaBUIIAMH PYCCKOH opdorpadumu;
- COKpalaTh 0003HaYeHUs eqUHUI] (PU3HMUECKUX BEIUYHH, €CIIM OHU yHnoTpebistorcs 6e3 uudp, 3a
UCKITIOYCHUEM SIMHUIl (PU3NICCKUX BEIIMYMH B TOJIOBKAX U OOKOBHKAX TAOIHII M B pacii(poBKax
OYKBEHHBIX 0003HAUEHUH, BXOASIIUX B (OPMYIIBI U PUCYHKHU;
- NPUMEHATH O€3 YHUCJIOBBIX 3HAYCHUN MaTeMaTHYEeCKHWE 3HAKH, Hampumep, > (Oosbiue), <
(meHble), = (paBHO), a Takxke 3HaKU N (HoMep), % (TpoIieHT).

BoinosiHenue j1adopaTopHbIX padoT

JIaGopaTtopHble pabOTBl HPOBOJATCS BO BpeMs SK3aMEHAIMOHHBIX ceccuid. Llenb
7a00paTOPHOTO TMPAKTHKyMa — HW3YYUTh (PHU3MUECKUE SBICHHS, YOCIUThCS B NPAaBUIBHOCTU
TEOPETUYECKUX BBIBOJIOB; MPHOOPECTH COOTBETCTBYIOIME HABBIKM B OOpAalLIEHUU € (PU3NYECKUMU
npubopamMu, HayduThcsi 0OpadaThBaTh, AaHATU3UPOBATh PE3YJIBTAThl  IKCIIEPHUMEHTAIBHBIX
U3MEPEHUH U OLIEHUBATh UX MOTPELUIHOCTH, OoJiee IITyOOKO OBIAJETh TEOPETUYECKHM MaTEPHATIOM.

Brinonaennyo nadoparopHyio paboTy cieayer opopMiIsTe B BUAE omyema (NpomoKoia).
Otuet no n1abopaTopHON pabOTe SIBJISETCS OJHUM U3 BUAOB TEXHUUECKON JOKYMEHTAIMH U JOJKEH
YIIOBJIETBOPATh TpeOOBaHUSAM CcTaHAapToOB. OOmUMU TpeOOBaHUSIMHM K OTYETY IO J1JabopaTOpHOM
paboTe ABIAIOTCA:

— YETKOCTb IOCTPOCHHUS;

— JIOTMYECKasi MOC/Ie0BATEIbHOCTh U3JI0KEHUS MaTepraa;

— yOenuTenbHOCTh apryMEHTallUu;

— KpaTKOCTh M TOYHOCTh (POPMYJIUPOBOK, UCKIFOYAIOLUINX BO3MOXKHOCTb CyOBEKTUBHOTO U
HEOJIHO3HAYHOI'O TOJIKOBaHUS;

— KOHKPETHOCTb U3JI0KEHUS Pe3yJIbTaTOB pabOThI;

— JI0Ka3aTeJIbHOCTh BBIBOJIOB U 0OOCHOBAHHOCTh PEKOMEHAAIINM.

Otuer mo nabopaTopHOM paboTe BBINOIHIAETCS KaXAbIM CTYIEHTOM CaMOCTOSTENBHO.
Jomnyckaercss ohopMIIsATh OJUH OTYET Ha TPYNIY U3 JBYX-TPEX CTYAEHTOB, €CIU MPU MPOBEACHUU
71a0opaTOpHOI pabOTHI CTYACHTHI MOKA3aIM XOPOUIYIO MOJTOTOBJICHHOCTh U OTUET MPEACTaBIAETCS
Ha MPOBEPKY K KOHIY TEKYIIETo 3aHATHSI.

Otuer NOMKEH BKIIIOYATh: MUMYNbHbLU TUCH, 86€0eHUe; ONUCAHUE YCIMAHOBKU U MeMOOUKU
9KCNEePUMEHMA; OCHOBHbLE PACUemHble YOPMYIbL, pe3yibmambvl pabomvl U UX AHATU3, 3AKTI0UEHUe.

Ha TtuTyJbHOM JIMCcTe YyKa3bIBaeTCS: HA3BaHWE MUHUCTEPCTBA, Ha3BaHUE Y4eOHOro
3aBeJieHus], Ha3BaHKe Kadeapbl, Ha3BaHUE paboThl (JlabopaTopHas ¢ yKa3aHUEM TeMbl), paMIIus 1
UHULMATB CTYAEHTa, ero mudp (HOMep 3aueTKd), HOMep TIpymibl, (GpaMuwiug ¥ HHULHAIBI
nperoaaBaTesisi, IPOBEPHUBIIETO pabOTy (CM. IPUMEpP TUTYIBHOTO JICTA).



MMHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3BOBAHUS POCCHUMCKOM ®EJEPALIMN
denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENBHOE YUPEXKICHNE BBICIIETO 00pa30BaHUs
«3abalKaIbCKUi TOCYIApPCTBEHHBIM YHUBEPCUTETY
(®I'bOY BO «3a6l'Y»)

Kadenpa Ouzuku
®DaKyJIbTeT ['pynina
Ne 3aueTHOM KHIKKHA CryneHt
IIpoToko.a

K JladDopaTopHoii padore Ne

(Ha3BaHME pabOTHI)

[Hara [Toanuce npenoxasaresns

® BpeneHne JIOJDKHO KPaTKO XapaKTEpU30BaTh HCCIEIyeMOE sBIICHHE (IIPOIECcC, 3aKOH,
npubop). Bo BBegeHnn HeoOXOAMMO yKa3aTh IIeNib JaHHOW paboThl. BBemenue AOMKHO OBITh
JTAKOHWYHBIM U KPATKUM.

® OnucaHue YCTAHOBKHM U MeTOJUKH IKCIepUMeHTa. B paszene cienyer KpaTKo OMUCATh
METOJMKY 3KCIIepUMEHTa U MpHOOop (YCTAaHOBKY), UCIOIb3YEMbIH /JIsl BHIMOJIHEHUS J1a00paTOpHOI
pabotsl. [Ipn 3TOM HEOOXOUMO yKa3aTh, KaKue MapaMeTphbl UCCIENYeMON CUCTEMBl U3MEHSIOTCS B
nporecce pabOThl U 4YTO IpPH ITOM H3Mepsercs. B Tom ciydae, xoraa nabopaTopHas pabora
COCTOUT M3 HECKOJBKUX 3aJaHUH, HEOOXOAMMO Ul KaXJIOTr0 M3 HHUX NPHBECTU CBOIO METOJIUKY
WU3MEPECHU.

® OcHoBHbIe pacueTHbIe GopmyJibl. B n1aHHOM pasziene mpuBOASTCS TOJIBKO T€ (HOPMYIIHI,
KOTOpble OyAyT HCHOJB30BaHbI MpPU OOpPabOTKE SKCIEPUMEHTAIBHBIX PE3yJbTaTOB, BKIIIOYAs
dopMynbl i pacueTa MOrpelmHocTed wusMmepeHuil. Bce mpomexyrounbie ¢GopMylibl He
IIPUBOJATCS.

® Pesynbrarhl paGoThl M UX aHadAu3. B 3TOM paszzmene oryeta JOKHO H3JIaratrbes
MOCJIEI0BATENbHO COJACpPKAHUE BBHIMOIHIEMON pabOThl: MpeBapUTEIbHbIE PACUEThI, PE3YIbTAaThl
JKCIEepUMEHTa M uX aHanu3. HeoOXoauMO NpUBOIUTH YMCIOBBIE pacyeThl, Jenas CChUIKM Ha
UcnoJib3yemble pacueTHble popMyinbl. Eciau pacueTHas BelMurHa UMEET pa3MepHOCTh, HEOOXOIUMO
ee ykaspiBaTb. (OKOHYATENIbHBIE pE3yNbTAThl D3KCIEPUMEHTA CIEAYeT IpPUBOJUTHL B BHJE
M3MEPEHHBIX BEJIMYMH, TAOIUI] U TpaQKOB B 3aBUCUMOCTHU OT LIETIH JJaOOpaTOpHON pabOTHI.

PesynpTaThl npeaBapUTEIbHBIX PacyeTOB HEOOXOIUMO MPUBOAUTH C TOUHOCTBIO JI0 TPEX
3Havamux 1mudp. OKoHYATENbHBIC PE3yJbTaThl CIEAYyeT 3alHChiBaTh B PAlMOHAIM3UPOBAHHON



dbopMe ¢ yKazaHHeM CPEIHEro 3HaYCHHs] U3MEPEHHON BETUYHHBI <X> , @0COJTIFOTHOW TOTPEIIHOCTH

(oBepHTeIBHOrO HHTEpBaATa) AX , a TaKKe OTHOCUTENIBbHOI rorpemHocty | (X) :

x = ((x) £ Ax)-10", f(x)=&:...%.
(x)

qHCHCHHOC 3HAYCHUC I/ISMepeHHOﬁ BCJIMYUNHBI cnez[yeT 3aIlIUChIBATh B 3aBHCHUMOCTHU OT
BEJIMYMHBI IMOIPEIIHOCTH H3MepeHuil. Hanpumep, pe3ynbTaT U3MEpEeHHs TEpPMOIMHAMHUYECKOU
TEMIIEPATypPhI

T =(1,04+0,09)-10° k, f(T)=9%.

B Ta6JII/II_[aX cnenyeT yKa3aTB KaK UCXOAHbIC BCINYUHBI, TAK U pGSyHBTaTLI BKCHepI/IMeHTa C
yKa3aHUEM MOTPENTHOCTEH U3MEpPEHUH (JIOBEPUTEIHHBIX HHTEPBAJIOB).

Ha rpadukax TeOpeTHUeCKyl0 3aBUCUMOCTh CJEAyeT OTMeuYaThb B BHJE TOYEK, a
BKCHepI/IMeHTaJ'II)HYIO 3aBUCUMOCTh — B BHIC Kp}I)KKOB, erCTI/IKOB n T.4. C yKaSaHI/IeM
JIOBEPHUTEIBHBIX HHTEPBAJIOB U3MEPEHUS IO BCEM KOOpJMHATAM rpaduka.

B Ta6J’II/II_[aX cnez[yeT y1(a3aTb KaK UCXOAHBIC BCIIMYHNHBI, TaK 1 pe3yJ'IBTaTLI 3KCHepI/IMeHTa C
YKa3aHHWEM NOTPELIHOCTEN U3MEpPEHU (JOBEpUTEIIbHBIX HHTEPBAJIOB).

Ha Fpa(l)I/IKaX TeOpeTI/I‘IeCKYIO 3aBUCUMOCTD CJ'ICI[yeT OTMC4YaThb B BHJIC TOYCK, a
BKCHGPI/IMGHTB,JII)HYIO 3aBUCUMOCTh — B BHIC KPY)KKOB, KpGCTI/IKOB n T1T.0. C yKaBaHI/IeM
,I[OBepI/ITeJ'IBHBIX I/IHTepBaJ'IOB I/ISMepeHI/I}I I10 BCEM KOOpI[I/IHaTaM Fpa(l)I/IKa.

® 3akiveHue. B 3akoueHUH TOJDKHBI OBITH M3JI0KEHBI BRIBOJBL. CojepKaHUE BBIBOJIOB
3aBUCHT OT LENH paboThl. B Tex cimydasx, Korja meibio padoThl SBISICTCS M3ydeHUE KaKuX JTHOO
3aKOHOB WJIW SIBJICHUH, B BBIBOJIaX HEOOXOJIMUMO CJIIENIATh 3aKIFOUEHHE O TOM, MOJITBEPKAAIOTCS JIU
IKCIIEPUMEHTOM paccMaTpHUBAaeMbIe 3aKOHBI (sBJeHUS). KpuTepreM MOATBEpKICHUS U3ydaeMOTO
3aKOHa (SBJEHMsI) SABISETCS TOT (DAKT, YTO IKCHEPUMEHTAIbHbIE TOYKU (KPYXKKH) Ha rpaduxe
pacrojiaratroTcsi BJIOJIb JIMHEAPU30BAHHON (TEOPETHYECKOW) MPSIMOM B TIpenenax IOBEPUTEIIBHBIX
WHTEPBAJIOB.

B Tex caywasx, korga B XOJ€ BBINOJHEHHUS JaOOpAaTOPHOM pabOTHl OMPEACTISIIOTCS
M3BECTHbIC KOHCTAHTBI (Hampumep, noctosHHas Ilmanka N xosdduument Ilyaccoma ¥ s

HU3BCCTHOI'0 Ta3a, OTHOHICHUC 3aps/a OSJICKTpOHA K C€ro Macce —), HeO6XOI[I/IMO IMPOBECTHU

CpaBHCHHC MOJTYYCHHBIX paCy€TOB C TaOJIMYHBIMU JaHHBIMU.

B BBIBogax HeoOXOAMMO yKa3aTh COTJIACHE€ WM BO3MOXKHBIE TPUYUHBI PACXOKJIECHUS
TCOPCTUUCCKHUX U MPAKTHYCCKUX PEIYJIIBTATOB, a4 TAKKEC TaOJIMYHBIX JAaHHBIX.

B konue cemecmpa coamv 3Kk3amen (3auem). 3aumeHnHoe KOHMPOIbHOE 3ad0anue U
Jaabopamopusle padomvl NPeOLAGNAOMCA IKIAMEHAMOPY 60 6pemMa IK3ameHa (3auema).
Cmyodenm Oondcen dvimp 20moe 60 epems IK3ameHa (3auema) 0amv NOACHEHUA NO CYULECHIEY
pewienusa 3a0ay, 6X00AUWUX 6 KOHMPOJIbHOE 3A0aHUe U NO 3AYMEHHbLIM 1a00PAMmOPHbLIM
padomanm.



dopMa NPOMEKYTOYHOTO KOHTPOJIS
IK3aMeH
[Tepeuenb BOMpoOCOB JjIsl TOATOTOBKH K AK3aMEHY

1. BOJIHOBBIE U KOPCITYKYJISIPHBIE CBOMCTBA CBETA.

1.1. BonnoBas npupona ceera. [IoHATHS: CBETOBOW BEKTOpP, MHTEHCUBHOCTD
CBETA.

1.2. Korepentusie BonHbl. [loHsTHE HHTEpDEPEHIINN.

1.3. Merox mnonydeHHs KOTEPEHTHBIX BOJH. Onrhyeckas pa3HOCTh XOJa.
YcnoBusi MakcUMyMa 1 MUHUMYyMa Tpu HHTEepdepeHnnu. 3epkaia OpeHerns.

1.4. Tonsarue nudpakumu. [punmun [roirenca. ['panunsl nmpuMeHUMOCTH
F€OMETPUYECKON ONTUKH.

1.5. Indpaxmus OpayHrodepa Ha y3KOU U JITMHON TIEITH.

1.6. JludpakiuoHHass pemieTka. YCJIOBHS TJaBHBIX MaKCUMyMOB H
MHUHUMYMOB.

1.7. ITokazarenp npesioMiaeHus. SIBIIEHNE JUCTIEPCUH CBETA.

1.8. ITonsTre nossgpuzanuu ceera. Bunpl nomsipuzannn. HenonspuzoBaHHBIN U
YaCTUYHO NOJIIPU30BAHHBIN CBET.

1.9. TemnoBoe Wu3Iy4YeHHE, €ro XapaKTEPUCTUKHU (MU3JIydaTeiabHas U
norjoulaTenbHasi ClOCOOHOCTh, SHEPTEeTUUECKasi CBETUMOCTh). AOCOJIFOTHO YEpHOE
teno. 3akoH Kupxroda.

1.10. MUznyyenue abcomoTHO uepHoro tena. 3akoH Credana-bonpumana u
Buna. KBanToBas runoresa [lnanka.

1.11. Buemnwuii »>¢dext, kBaHTOBas Teopusi Gororddexra, ypaBHEHUE
OUWHIITEWHA.

1.12. ®otoHbl, UX Macca, UMMOYJIbC, SHEPTUs. [[HANEKTUUECKOE E€AUHCTBO
KOPIYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB CBETA.

2. DJIEMEHTBI KBAHTOBOI MEXAHUKH U ®U3UKU ATOMA.

2.1. Onbrtel Pezepdopna. SAnepuas monens aroma. CrieKTpbl U3Ty4eHHS aTOMa
BOAOpPO/A.

2.2. Tlocrynatet bopa. CnekTp wusmydyeHuss aromMa Bojopoja 1o bopy.
OrpannueHHOCTh TeOpUH bopa 1 ee 3HaueHue.

2.3. T'unore3a pe-bpoiinsa. BonHoBbie cBoiicTBa BemecTBa. Judpakius
AIIEKTPOHOB.

2.4. ITpuniun HeomnpeaeneHHocTy [ elizenoepra.

2.5. BonHoBas ¢yHKuuA, €€ (U3NIECKUN CMBICII, YCIOBUS HOPMUPOBKH.

2.6. Ypasuenue llIpeaunrepa s cTallMOHAPHBIX COCTOSHUM.

2.7. Yactuupl B 0ECKOHEYHO TITyOOKOW OJHOMEPHOM NOTEHIIMAILHOM SIME.

2.8. CocraB sipa, pazMepsl atoma | sigpa. M3otorbl, n300apel. SnepHbie CHITbI
Y UX CBOMCTBA.

2.9. Macca siapa. Jledekt Macchl. DHEPTHsI CBS3H siIpa.

2.10. 3aBUCHMOCTb YyHEJIBbHOW CBS3M siApa OT MaccoBOro uucina. Peaxuus
JIEJIEHUS] U CUHTE3a SAEp.



2.11. Tlonatue paaMOAaKTUBHOCTH. 3aKOH PaJMOAKTUBHOrO pacmnana. Ilepuon
nojypacraja.

2.12. Tpu BuJa paAMOAKTUBHOTO U3JIYUEHUS, UX XapaKTEPHUCTUKHU.

2.13. Knaccudukays 3JeMEHTapHBIX YacTHIl. AHTUYACTHUIIBI.

Y4eOHO-MeTOAMYECKOEe M MHPOPMALIMOHHOE o0ecnevyeHne JUCIUTIINHbI

Ne Mecto u
n/a ABTOpBI Haszsanue roJ U3JaHus
1 2 3 4
OcHoBHasi JMTEpaTypa
1. |H. . CaBuenko, Yura,
T. B. Ky3pmuHa, OCHOBbI ®U31KU, YACTH | 2017 r.
T. B. PaxnenoBa
2. |H. . CaBueHko, Yura,
T. B. Ky3bmuHa, OCHOBbBI ®U3U1KU, HACTH I 2017 r.
A. I1. dpyxuHuH,
T. B. Paxnenosa
3. |T. . Tpodpumona Kypc dusuku M., 2010 .
4. | A.P. Bepxorypos, ®dusuka: mocodue 11t 6akaiaBpoB UYura,
B. A. IllamonuH, 2018 r.
C. 10. benkun
JlononHuTenbHAs TUTEpATypa
5. |N. B. Casennes. Kypc obmieit pusukw, T. 1, 2, 3 CIIo., 2007 r.
6. |T.U. Tpopumosa Kypc ¢usuku ¢ npumepaMu penieHus M., 2010 .
3amad, T. 1, 2
7. |A.A. etnad, CripaBoYHUK 110 (pr3HKe M., 2005 r.
b. A. SIBopckuit
8. |C.D. ®pum Kypc obmeit pusuku, 1.1,2,3 CIIo., 2007 r.
9. |U.E. HUponos 3agauu no obel pusuke P u/n, 2005 r.
CobcTBeHHbIe yueOHbIe TocoOus
10. [A. P. Bepxotypos, ®dusuka: yueOHbIE MaTepUabl U Yura, 2007 1.
C. IO. bypuiosa, KOHTpOJIbHBIE PaboThl. YacTs 1.
T. B. Ky3pmuna
11. | A. P. Bepxotypos, ®dwusuka: yueOHbIe MaTepuabl U Uwura, 2008 1.
C. 1O. benkuH, KOHTpPOJIbHBIE pa0boThI. YacTsp 2.
T. B. Ky3pmuHa,
H. H. JIluxanosa

[pemomaBarens: moueHT kKadenpsl GU3NKH, KaHIUAAT GUIUKO-MATEMATHICCKUX HAYK
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