MUHHCTEPCTBO HAVKU U BBICLIEI'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINA
®denepalibHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeNbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
«3abaiKanbCKUil rOCYAapCTBEHHBIM YHUBEPCUTET»

(®I'BOY BO «3a0I'Y»)

(DaKy.]'IBTCT CCTCCTBCHHBIX HAYK, MATCMATUKHU U TEXHOJIOT UM

Kadenpa ¢uzuku

YUYEBHBIE MATEPUAJIBI

NJISI CTYI€HTOB 3204HO GopmMbl 00yUeHH s
(C NOHBLIM CPOKOM 0OVUEHUSL)

o gucuuIuinae «duzuka

U1t HanpaBiieHus oAroToBku (cnermanbHocT) 23.03.01  «TexHomorus Tpanc-

IIOPTHBIX ITPOICCCOB»

OO01mast Tpy10€MKOCTh JUCIUTUIMHBI (MOAYs1) - 216 yacoB, 6 3a4ETHBIX €/IH-
HUII.
@opma TEeKyLIEro KOHTPOJIL B CEMECTPE: NEPBBIM U3y4aeMbI CEMECTp - KOH-

TpoJibHas padorta Nel
KypcoBas padota (KypcoBOil IPOEKT) — HET

®opma NpOMEKYTOYHOTO KOHTPOJISI B CEMECTPE — DK3aMEH



Kpartkoe cogepxxanue kypca (2 cemecrtp)

JIEKIIMOHHBIE 3AHATHA

1. YcranoBounas Jekius. KuHemMaTHYeCKHe XapaKTEPUCTHKU IIOCTYMATEIbHOTO H
BpAILATEIbHOTO ABUKECHHUI
JnHamuka. 3aKOHbI COXpaHEHUS
DJIEMEHTHI IMHAMUKH TBEPJIOTO Telia
OCHOBHBIE XapaKTEPUCTUKHA U CBOMCTBA 3JIEKTPOCTATUUYECKOTO TTOJISI.
3aKOHBI ITOCTOSIHHOI'O TOKAa
OCHOBHBIE XapaKTEPUCTUKHA U CBOMCTBA MAarHUTHBIX MOJICH.
Konebauust 1 BOJHEI.
KBanToBas Teopusi cTpoeHus aToma

ONoGRWN

[TPAKTUYECKUE 3AHATUA

- y4€OHBIM IIJITAHOM HE MPETYyCMOTPEHBI

JIABOPATOPHBIE 3AHATUA

1. BBonHoe 3ansaTHe. PU3NUECKUE U3MEPEHHs], METObl 00paOOTKU Pe3yIbTaTOB JKCIIE-
puMeHTa

2. N3yueHue 3aKOHOB JMHAMHUKHU HOCTYNATEIbHOI'O M BpallaTeIbHOIO JIBUKEHUS MaTe-
pHAIBHBIX TEN

3. OmnpeneneHne HaNPsHKEHHOCTH MarHUTHOTO MOJIS 3eMITU

4. Mudpaxuus cera

5. ATOMHBIE CIIEKTPBI
[Tpumedanue: Mo KakJJ0H TeMe BBIMTOJHASTCS OJIHA M3 JTa0OpaTOPHBIX pabOT MO YKa3aHUIO Tpe-
[10/1aBaTEs.

Bropoii cemecTp
(mepBbIi H3y4aeMblii ceMecTp)
dopMa TEeKylLIero KOHTPOJIs

Kontpoabhast pabora Ne 1

Odopmienne nucbMeHHoi pa6oTsl cornacho MHU-01-02-2018 «O0mue TpedoBaHus K no-
CTPOEHUI0 U 0POPMIIEHHIO Y4eOHOI TEKCTOBOW JOKYMEHTAIIUN

® BrinoJHEHHbIE KOHTPOJIbHBIE Pa00Thl OQOPMIISIOTCS B IIKOJBHOM TETpaau B PyKOMHC-
HoU ¢opme. TekcT 1oyKeH ObITh HalKMCaH YEeTKUM Pa300pUYMBBIM MTOYEPKOM (CHHUMH WM Yep-
HBIMH YE€pHWJIaMHU (I1acTOi)) Ha 00erX CTOPOHAX TETPAJAHOIO JIUCTA C BHICOTOM OyKB M 1udp HE
MeHee 2,5 MM. PaccTosiHue MeXly OCHOBaHHUSIMU CTPOK 8-10 mm.

® Homep sapuanma onpeoensiemcsa no nocieoneil yugpe nomepa 3auem-
HOU KHuxycku (wugpa cmyoenma). Hanpumep, HOMEp 3a4ETHOW KHHKKH
19982011, 3HauuT HOMEp BapuaHTa KOHTPOJIbHON padoThl o gusuke Ne 1. Home-
pa 3a0au, Komopbvie CHyOeHm 00J1)HCEH GKAIOUUMD 6 CE010 KOHMPOAbHYI0 pado-
my, onpedenaomca no madauye (cm. Hudce).



® 3AJIAUH (YCJOBUS 3AJIAY), BXOJSIIIAE B BAPUAHT, COJEP)KATCS B
YYEBHBIX MOCOBUSIX: «OCHOBbI ®U3UKH», YACTh | (CTP. 187-220) U «OC-
HOBbBI ®U3UKU», YACTD 11 (CTP. 230-254).

® VUEBHBIE ITOCOBUA: «OCHOBBI ®U3UKN», HACTH | U «OCHOBBI ®U3U-
KW», YACTD Il naxopsrca B nanke YUEBHUKU.

® Ha tutynpHOM JincTe (Ha OOJOXKKE TeTpaam) Kakaoi opopMIIEHHOW paboTHI Ciemyer
MIPUBECTU CBEJCHUS 10 CIIEAYIONIEMY 00pasily:

MHWHUCTEPCTBO HAYKH U BBICIIET'O OFPA3OBAHU S POCCUMCKON ®EJIEPALIMNA
DezepanbHOE TOCYIAPCTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE YUPEKACHHE BBICIIEr0 00pa3oBaHMs
«3abaiKabCKUil TOCYAapCTBEHHBIM YHUBEPCUTET»

(®I'BOY BO «3a0I'Y»)

KonTtpoJsbnas padora Ne

IIo

CryneHTa rpynisl No 3adeTHOM KHMKKHU BapHaHT

®.1.0. ctyaenTa

PaboTa nonyyeHa yHUBEpCUTETOM

Onenka paboThl

Penenzent JlaTa npoBepku

® KonTtpoJsbHas padora caaercsi npenoaasarenio kageapst ¢pusuxu 3a6l'y, Beny-
eMy NPAKTHYECKHEe 3aHATHA N0 JucHUIUINHe «DPU3HuKa», BO BpeMs IK3aMEHALMOHHOM
ceccun (pamMuiuio npenogasares cjaeayeT CMOTpPeTb B PACIIMCAHUH 3aHATHI).

KonTtpoJabnas padora Ne 1 cM. Tabdauna

Tabauya
Bapu Homepa 3a0au
anm
1 111 201 711 901
2 112 202 712 902
3 113 203 713 903
4 114 204 714 904
5 115 205 715 905
6 116 206 716 906
7 117 207 717 907
8 118 208 718 908
9 119 209 719 909
0 120 210 720 910




Pexomenaauuu Kk 0(popMIICHHIO 3a1a9H

® YMeHHue peuiaTtb (1)I/I3I/I‘I€CKI/IC 3aJa4un HpI/IO6peTaeTCSI CUCTCMAaTHNYCCKHUMH
YIIPa)KHCHUAMU. YtoObI IMOATOTOBUTHCA K BBIIIOJIHCHHUIO KOHTPOJIBHOI'O 3adaHMA,
CICAYCT IIOCJIC U3YUCHUA OYCPCAHOI'O pa3aciia y‘{e6HI/IKa BHHUMATCJIIBHO HU3Y4YUTHb
IIOMCHICHHBIC B HEM IIPUMCPLI PCIICHUA TUIIOBBIX 3a14a4.

® YciIoBHE KaXJIOM 3a/Jaud B KOHTPOJIbHOM paboTe Hajo 3alucarh IMOJIHO-
CThIO 0€3 COKpaIlleHU, yKa3aB HOMEDP 3aJauH.

® Hampumep:

a). 3aoaua Ne 121.

b). Vcnosue. B nepeBsiHHBIN 1Iap Maccoid M= 8 KT, MOABEIICHHBIH ...
c) Cywnocmo sa6nenus.

e). Pemenme. ....
f). OTBerT:.....

® [lepen HauajgoM pelieHUs 3a/1a4d HeoO0XoauMo Kpatko (1-2 mpeaioxeHus )
omucaTh CYUIHOCThb sIBJIEHMsI, paccMaTpuBaemoro B 3agade. ChopMmynupoBaTh
3aKOHbI, OMKCBHIBAIOIIME paccMaTpUBaeMoOeE SIBJICHHE, B 001eM BHe CIOBaMHU U
aHaauTH4YeCKu. DOpMYIIbl TOKHBI OBITh HAITMCAHBI OT PYKHU C NMIPUMECHEHUEM Jia-
THUHCKOTO M Tpeueckoro aadaBuToB, ¢ pacminpoBKoii BceX OYKBEHHBIX 000-
3HAYEHUM.

® B Tex ciydasx, KOrga BO3MOYKHO, BBIIOJIHUTH MOSICHAKINMH PHUCYHOK
(4epTeik), C MOMOIIBIO YEPTEKHBIX MPUHAIICHKHOCTEH, C 0003HAUCHUSIMU (PUTY-
pupyronux B (GopMmyiiax YIJIOB, PACCTOSIHHM, HANpaBJCHUN BEKTOPOB, a TaKkKe
rpaduKu, WILTIOCTPUPYIOIINE 3aKOHOMEPHOCTH PAacCMaTPUBAEMOTO SIBJICHUSI.

® Ka:kablil mar pemieHus HeoOXOAUMO CONMPOBOXKIATH CIOBECHBIM 000C-
HOBaHHMeM, HallpUMeED:

- Ha OCHOBaHWU 3aKOHA........ , - 0 ONPEIEICHHUIO. ....... , = W3 TEOMETPUUIECKUX
COOOpaXeHUM, CIACAYIONINX W3 PUCYHKA...... , - HCHOJIb3ys TaliuIy...... , -
UCTIONB3YS TpaduK........ , - HaIpaBJICHHUS BEKTOPOB OMPEEINIIeM COTJIACHO Tpa-
BUIY...vvv vene. U T. I

® UyicioBble 3HAUCHUS BEJIMYMH MIPH TOJICTAHOBKE MX B PACYETHYIO (HOPMYITY
cienyeT BbIpakaTh TOJNbKO B eauHuiax CU. UwucnoBbie 3HaueHUs] (DUIUIECKUX
KOHCTaHT Y TaOJIMYHBIX K03 (dUIMeHTOB npuBeneHsl B [Ipunoxkennn A, yueOHOTO
nocobust «OcHoBwl pusukm» Yacts |, Yacts I,

® [[pu mojcTaHOBKE B pacyeTHyI0 (opMyly, a TaKKe MPHU 3aluch OTBETA
YUCJIOBBIC 3HAYCHMS BEIUYHMH CJIEIYyeT 3aluchiBaTh B CTaHIApPTHOU Qopme.
Hampumep, BMecto 3520 Hamo 3amucatsb 3,520-10°, BMecto 0,00129 Hamo 3amucarh
1,29-10'3 U TaK Jajee.



® [loncTaHOBKY 3Ha4eHUN (U3NYECKUX BEIUYMH B PACUYETHYIO (HOpMyIy
HAJI0 MPOBOJUTH C COOIIOICHUEM TTPABWII MPUOIMIKEHHBIX BhIauciaeHui. [lomyqans
YHCIIOBOW OTBET, OLIEHUTH, TJIE ATO IIeJIeco00pa3Ho, ero MpaBaoNoA00HOCTh. B ps-
Jie CIyJaeB Takasl OIICHKa IMOMOraeT 0OHapYXHUTh OMMUOOYHOCTh TIOJYYEHHOTO pe-
synbrara. Hampumep, K03QGUITMEHT MOJIE3HOTO JACUCTBUS TEIJIOBOW MAIIMHBI HE
MOJKET OBITh OOJIbIIIC €TUHUIIBI, DJIEKTPUUCCKHUIA 3apsi] HE MOXKET OBITh MEHBIIE
3JIEMEHTAPHOTO 3MIeKTpUdecKoro 3apsia e =1,69-10™° Kur, ckopocTs Tema He Mo-
JKeT ObITH GONBIIIE CKOPOCTH CBeTa B Bakyyme ¢ = 3-10° m/c n Tak jmanee.

® B paborax cieayeTr NPUMEHATh CTaHJapTU30BaHHBIE E€AMHMIIBI (hU3nUe-
CKUX BEJIMYMH, UX HAUMEHOBaHUA U 0003HaueHus B cooTBeTcTBHU ¢ ['OCT 8.417-
81. IlpumeHeHHEe pa3HBIX CUCTEM O00O03HAYCHUS! (DU3UUYECKUX BEIUMYMH HE JIOMY-
CTHUMO.

B Tekcre He nomyckaercs:
- 0003HAYATh PA3INYHBIC BEIMUNHBI HIIA TTApaMETPhl OTHUM U TEM YK€ CHMBOJIOM;
- MPUMEHSTH COKPAIICHUS CJIOB, KPOME YCTAaHOBIICHHBIX MPaBWJIAMU PYCCKOHM Op-
¢dorpaduu;
- COKpamarh 0003HaYCHUS CAWHUI] (PU3NICCKUX BEIIMYWH, €CJIU OHU YIOTPEOIs-
10Tcs 0e3 nudp, 3a UCKIIOYEHUEM €IMHULl (PU3NYECKUX BEJIMYUH B FOJIOBKaxX U 00-
KOBHMKaX TaOJIMII U B paciIppoBKax OYKBEHHBIX 0003HAUCHUM, BXOIAIUX B GOP-
MYJIbI U PUCYHKH;
- MPUMEHATH 0€3 YMCIOBBIX 3HAUYEHUNW MaTEMaTUYECKHUE 3HAKH, HApUmep, >
(Oonbire), < (MeHsble), = (paBHO), a Takke 3HaKU N (HoMmep), %o (MPOIIEHT).

BoinosiHenue j1adopaTopHbIX padoT

JlaGopatopHble pabOTHI MPOBOASATCA BO BpPEMs 3K3aMEHAIIMOHHBIX CECCHM.
[lenb 1a0OpaTOPHOTO MPAKTUKYMA — U3YUUTh (PU3UUYECKUE SIBJICHUS; YOCIUTHCS B
MIPaBUIBHOCTH TEOPETHYECKUX BBIBOJIOB; MPUOOPECTH COOTBETCTBYIOIINE HABBIKU
B o0pallleHuu ¢ GU3HUYECKUMU IPUOOpaMu, HAYyYUThCsl 00padaThIBaTh, aHATU3UPO-
BaTh Pe3yJIbTaThl SKCIIEPUMEHTAIBHBIX U3MEPECHUN W OIICHUBATh UX TIOTPEITHOCTH,
OoJiee rTy0OOKO OBIAJETh TEOPETUUCCKUM MaTEPUATIOM.

Brinonaennyto 1adbopatopHyo padboty cienyeT ohopMIIATh B BUIIE omyema
(npomokona). OT4eT 1O 1abOpaTOPHON PAdOTE SIBISIETCS OJTHUM U3 BHJIOB TEXHU-
YECKOM JOKYMEHTAIMH U JIOJDKEH YJIOBJIETBOPATH TpeOoBaHUsIM cTaHaapToB. O0-
IIMMU TPeOOBAHUSMHU K OTUETY 10 JIA0OPATOPHOU paboTe SBISIOTCS:

— YETKOCTb MOCTPOEHUS;

— JIOTUYECKas OCJIeIOBATEILHOCTh U3JI0KEHUS MaTepuaa,

— yOenuTeIhbHOCTh apTyMEHTAIUH;

— KpaTKOCTh M TOYHOCTh (POPMYIHUPOBOK, HCKITIOYAIOIINX BO3MOXKHOCTH
CYOBEKTUBHOTO U HEOTHO3HAYHOTO TOJKOBAHUS;

— KOHKPETHOCTH M3JIOKECHUS PE3yTbTaTOB PabOTHI;

— JI0Ka3aTeIbHOCTh BHIBOJIOB M 00OCHOBAaHHOCTH PEKOMEHIAITHIA.



OTtuer no nabopaTopHON PabOTE BBHIMOIHIETCS KAKIbIM CTYIACHTOM Camo-
cTosATenbHO. JlomyckaeTcst opopMIIATh OIMH OTUET Ha TPYIIY U3 ABYX-TPEX CTy-
JICHTOB, €CJIM IPU NPOBEAEHUH J1a00paTOpHOIl pabOThl CTYJAEHTHI IOKAa3alIl XOpo-
IIYIO [TOJATOTOBJIEHHOCTh M OTYET MPEICTABIISAETCS Ha MPOBEPKY K KOHILY TEKYIIETO
3aHATHUS.

OTuer AOKEH BKIIOYATB: MUMYIbHbIL JUCH, 66€0€HUe; ONUCAHUE YCma-
HOBKU U MemOOUKU IKCNEPUMEHNA, OCHOBHbIE PACUemHble (OPMYIbl, pe3yabma-
mbl pabomul U UX AHATU3, 3AKTI0YUEHUe.

Ha TuTy1bHOM JHCTe yKa3blBaeTCs: Ha3BaHWE MHHHCTEPCTBA, Ha3BaHUE
y4eOHOTO 3aBejIcHUS, Ha3BaHUe Kadeaphl, Ha3BaHUE PabOTHI (JTabopaTopHas ¢ yKa-
3aHHEM TeMbl), (aMUIHUS U UHULKAJBI CTYACHTa, €ro MH(p (HOMEp 3a4ETKH), HO-
Mep Tpynnbl, GaMuIds U WHUIHANBI MPENoiaBaTessl, IPOBEPUBIIETO padoTy (CM.
IpUMED).

MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUMCKOU ®EIEPALINN
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKIEHUE BHICIIET0 00pa30BaHUS
«3abalikanbCKUii TOCYAapCTBEHHBIM YHUBEPCUTET»

(®T'BOY BO «3abl'V»)

Kadenpa Ouzuku
®PakynbTeT ['pymma
Ne 3aueTHOM KHMKKHA Crynent
IIpoToko.a

K J1a0opaTopHoii padore Ne

(na3BaHue pabOTHI)

Hara IToanuce npenogaBarens

® BpejeHue JODKHO KpaTKO XapaKTepU30BaTh HMCCIEAyeMoe sIBJIeHHE (Tpoliecc, 3aKOH,
npubop). Bo BBegeHNMM HEOOXOAMMO yKasaTh II€Jb JaHHOW paboThl. BBeneHune M0KHO OBITH
JTAKOHUYHBIM U KPaTKUM.

® OnucaHue YCTAHOBKH U MeTOAMKH IKcIepuMeHTa. B pasnene cneayer kpaTtko omu-
caTh METOJMKY dKCIIEpUMEHTa U MpruOOp (YCTAaHOBKY), UCTIOIb3YEMbIH JIs BHITOTHEHUS Tadopa-
TOpHOU paboThL. [Ipu 3TOM HEOOXOMUMO YKa3aTh, KAaKHe TTapaMeTPhl UCCIEAYEMOU CUCTEMBI U3-
MEHSIOTCS B Mpoiiecce paboThl U UTO TIPpU STOM u3Mepsercs. B Tom ciydae, korna nmaboparopHas



paboTa COCTOUT U3 HECKOIBKUX 3aJaHHi, HEOOXOIUMO TSl KXKAO0TO U3 HUX MIPUBECTH CBOIO Me-
TOJUKY U3MEPEHHIA.

® OcHoBHbIE pacyeTHbIe opMyJibl. B maHHOM pasjene mpuBOIATCS TOIBKO Te hopmy-
JIbl, KOTOpPbIE OyIyT UCIOJIb30BAHBI IPH 00PAaOOTKE IKCIEPUMEHTANIBHBIX PE3YJIbTaTOB, BKIIIOYAs
(dopMyIbl 1711 pacdeTa MOrpemHocTeil n3mMepenuii. Bece mpomexyTounbie GOpMyIIbl HE TPUBO-
JITCSL.

® Pe3yabTaThl padoThl M UX aHAAU3. B 3TOM paszene oTdera IOKHO M3JaraTtbes MO-
CJICZIOBATENILHO COJIEPYKAHUE BBIMOIHIEMON pabOThI: MpeABaApUTENbHBIC PACUEThl, PE3YIbTaThl
9KCIEPUMEHTAa U MX aHaIn3. HeoOXoquMo MpUBOANTH YUCIOBBIE PACUETHI, J1eJIasi CCHUTKM Ha HC-
NOJIb3yeMbIe pacuyeTHble Gopmyinbl. Ecnu pacueTHas BenuYrHA UMEET pa3MEpHOCTh, HEOOXOau-
MO ee yka3bpiBaTh. OKOHYATENbHBIC PE3YNIbTaThl SKCIEPUMEHTA CIEAYET NMPHBOAUTH B BUIC W3-
MEpPEHHBIX BEJTMYUH, TaOJIHI U TPaQHUKOB B 3aBUCHMOCTH OT LEJIU JIAOOPATOPHOU PaOOTHI.

Pe3ynpTaThl npeBapUTENFHBIX pAacYeTOB HEOOXOAUMO MTPUBOIUTH C TOYHOCTBIO JI0 TPEX
3Hayamux 1udp. OKOHUATETbHBIE PE3yJIbTATHI CIEAYET 3alMUCHIBATh B PAMOHATM3UPOBAHHOU

dopme ¢ yKazaHHEM CPEJHET0 3HAUYECHUS U3MEPEHHOHN BEITMYMHBI <X>, a0COTIOTHOW TIOTPEITHO-

ctu (oBepuTenpHOro HHTEpBana) AX, a Takke OTHOCHTENbHOI norpemHoctu | (X):
n AX
x=((x)+Ax)-10", f(x)="—=...%.
(%)

YucieHHoe 3HaUYCHUE I/ISMepeHHOﬁ BCJIIMYMHBI CICAYCT 3allUChIBATh B 3aBUCUMOCTH OT
BCIIMYHHBI ITOI'PCIIHOCTH I/I3MepeHI/II7L HaHpHMep, pPE3YyIbTaT U3MCPCHUS TepMO,Z[I/IHaMI/IquKOﬁ
TEMIICPATYPBbI

3
T =(1,04+0,09)-10° K, f(T)=9%.

B Ta6HHHaX CIICAYCT yKa3aTb KaK MCXOAHBIC BCIMYMHBI, TaAK U PE3YJIbTAThI SKCIICPUMCH-
Ta C yKa3aHUeM MOTPEIIHOCTEN H3MEPEHHH (I0BEPUTEIBLHBIX HHTEPBAJIOB).

Ha rpagukax TeOpeTHYECKYIO 3aBUCHMOCTH CJIEyeT OTMEYaTh B BHJIE TOYEK, a IKCIIEPH-
MCHTAJIbHYIO 3aBUCUMOCTb — B BUJIC KPYKKOB, KPECTUKOB U T.A. C YKA3aHUCM JOBCPUTCIIbHBIX
MHTEPBAIOB M3MEPEHUS 10 BCEM KOOPIMHATAM rpaduka.

B Ta6ﬂI/IHaX CICAYCT YKa3aTb KaK UCXOJAHBIC BCIIMUMUHDI, TAK U PC3YJIbTAThl SKCIICPUMCH-
Ta C YKa3aHUEM ITOTPEIIHOCTEH H3MEPEHUH (JI0BEPUTETBHBIX HHTEPBAJIOB).

Ha rpa(bI/IKaX TCOPCTUUCCKYIO 3aBUCUMOCTD CJIICAYET OTMEUYATh B BUJC TOYCK, a4 IKCIICPU-
MCHTAJIbHYIO 3aBUCUMOCTDb — B BHUJIC KPYKKOB, KPECTUKOB U T.A. C YKA3aHHUEM OOBCPUTCIIBHBIX
HHTCPBAJIOB UBMCPCHUSA 11O BCEM KOOPpAUHATAM Fpa(1)I/IKa.

® 3akiloueHue. B 3aKioueHUN OJDKHBI OBITh W3JI0OKEHBI BBIBOJIBI. CoflepsKaHue BBIBO-
JIOB 3aBUCHT OT LIeJH paOoThl. B Tex ciydasx, Korja 1esbio paboThl SABISIETCS U3YYEHUE KaKUX
a100 3aKOHOB WJIM SIBJICHMH, B BBIBOJIAX HEOOXOAMMO c/enaTh 3aKJIIOYEHHE O TOM, MOATBEp-
KAAIOTCS JIM SKCIEPUMEHTOM paccMaTpHUBaeMble 3aKOHBI (siBleHUs). Kpurepuem noarsepxie-
HUS N3y4aeMOro 3aKOHa (SIBJICHMS) SIBIISETCS TOT (PAKT, UTO IKCIEPUMEHTAIbHBIE TOUKH (KPYXK-
KM) Ha rpaduke pacroiararTcs BA0Jb JIMHEAPU30BaHHON (TEOpETUUECKON) MPsIMON B Ipeienax
JIOBEPUTENBHBIX HHTEPBAJIOB.

B Tex cmywasix, korja B XOJ€ BBIMOJHEHUs J1a00OpaTOpHON pabOThl OMPEESIOTCS W3-
BECTHBIE KOHCTAHTHI (Hampumep, noctosuHas Ilnanka N xosdduuuent Ilyaccona y s us-

e
BECTHOT'O T'a3a, OTHOIICHHUE 3apsijia IIEKTPOHA K €ro Macce — ), He0OXOIUMO MPOBECTH CpaBHE-
m

HUC MTOJYUYCHHBIX PACUCTOB C TaOJIMYHBIMA JaHHBbIMU.
B BbIBOAAX H€O6XOJII/IMO YKa3aTb COrjlaCu€ WJIW BO3MOXXHBIC MPHUYHUHBI PACXOXKICHHUA
TCOPCTUUCCKHUX U MMPAKTHUICCKUX PCIYIJIbTATOB, a4 TAKIKEC TaOIHYHBIX JaHHBbIX.



B konye cemecmpa coams 3x3amen (3auem). 3aumeHHbvle KOHMPOAbHbIE U
aadopamopHvle padomuvl NPeOvAGIAIOMCA IKZAMEHAMOPY 60 6peMs IK3AMEHA
(3auema). Cmyoenm 00.15tceH Oblmb 20M08 60 épems IK3ameHna (3auema) oamo
NOACHEHUA NO CYU4eCmEy PeuleHus 3a0ay, 6X00AUUX 8 KOHMPOJIbHYI0 padony u
O 3a4meHHbIM 1A0OPAMmOPHBIM Padomam.

<I)0pMa MPOMEKYTOYHOTO KOHTPOJIA
JIK3aMeH
HepequL IMPUMCPHBIX BOIIPOCOB JJIA ITOATI'OTOBKH K 9K3aMCHY
Kunemamuka. /lunamuxa.

1.MexaHnnueckoe qBUKEHUE Tena. Buabl MEXaHUYECKOTO JBUKEHUS

2. [lepemenienue nuHEHOE U yrioBoe. JlyInHa myTH.

3. Cpennss myreBast ckopocTb. CpeHsis yriaoBasi CKOPOCTb.

4. CpenHee TUHEIHOE U YITIOBOE YCKOPEHUE.

5. MrHOBeHHBIE YIJI0Bas U JIMHENHAs CKOPOCTH.

6. CBs3b TAaHI€HUUAIBHOI'O U HOPMAJILHOTO YCKOPEHUM C NOJHBIM JIMHEHHBIM YCKOPEHHU-
eM

7. CBsI3b TAHMC€HIIMAJILHOTO U HOPMAJIbHOTO YCKOPEHUH C YIJIOBBIM YCKOPEHUEM U YIJIO-
BOU CKOPOCTHIO

8. KuHemaTuueckuil 3aKk0OH CKOpPOCTH B OOIEM BHJE AJIS MOCTYNATEIbHOTO M Bpalla-
TEJIbHOTO JABUKEHUN

9. Kunemaruueckuii 3aKOH CKOPOCTHU JUIsl YaCTHBIX CIIy4aeB PaBHOMEPHOI'O U paBHOIIE-
PEMEHHOTO ABUKEHUN

10. Kunematnueckuil 3akoH MyTH (WIM KOOPAMHATHI) JUIsl NOCTYNAaTEIbHOTO U Bpalla-
TEJIBHOTO JBUKEHUI B 00IIIEM BUJIE.

11. KunemaTnueckuil 3aKoH MyTH (MM KOOPAMHATHI) JUIsl YaCTHBIX CIy4aeB paBHOMED-
HOTO ¥ PABHONIEPEMEHHOIO IBUKEHUM

12. Macca ¥ MOMEHT MHEPIIMH TeJla

13. UMnynbsC 1 MOMEHT HUMITYJIbCA TENIA

14. Kuneruueckasi SHeprusi JIBW)KEHUS Tesa (A1 MOCTYNATeNbHOTO U BPAILLATEIbHOTO
JIBHDKCHHM ).

15. Cuna 1 MOMEHT CUJIBI

16. UmnynbC cuibl 1 UMITYJIbC MOMEHTA CHJIBI

17. PaGoTa cuiibl 1 paboTa MOMEHTA CHJIBI

18. IloreHumanbHas SHEPrusl B3aUMOACHCTBHS TEN:

a) B MOJIE CHJIBI TSKECTU 3eMIIN;

0) 75 TPaBUTALIMIOHHOTO B3aUMOJICHCTBUS B O0ILIEM clTyyae;

B) JJIsl yIIPYToro B3auMOIeUCTBUS

19. OcHoBHOI 3akoH AuHamuku (Bropoii 3akoH HbroTOHA), AN MOCTyNaTelbHOTO U
BpAIllaTEIbHOTO ABUKECHUM.

20. Teopembl 06 U3MEHEHUH UMITYJIbCa 1 MOMEHTA UMITyJIbCa Tela

21. Teopembl 00 U3BMEHEHUN KWHETUYECKOW DHEPTUU Tella, IPH MOCTYMATeIbHOM U Bpa-
1aTE€IbHOM JBUKECHUSIX.

22. 3akoH BcemupHOro TAroTeHUSA

23. 3akoH 'yka

24. 3akoH Kynona-AMoOHTOHA (17151 CyXOT0 TPEHHMSI)

25. 3akon Ctokca (11 BA3KOTO TPEHUS)

26. 3aK0H COXpaHEHHUsI CyMMapHOTO UMITYJIbCa CUCTEMBI B3aMOICHCTBYIOIINX TEJ



TECII.

TCII

Boo~NoO~wWNE

0.
. 30TepMuyeckuii, N30XOPHBIN 1 U300apHBIIA MTPOIIECCHI.
12.
13.
14.
15.
16.

27. 3aK0H COXpaHEHUsI CYMMapHOT0 MOMEHTA UMITYJIbCA CUCTEMBI B3aMOAEHCTBYIOLINX
28. 3aKOH cOXpaHEHUs NOJHOM MEXaHMYECKON IHEPIUHU B CUCTEME B3aUMO/IEHCTBYIOIINX
Monekynapno-kunemuyeckas meopus 2azo8. Tepmoounamuxa.

WneanbHelii ra3. YpaBHEHHE COCTOSIHUS UACAIBHOIO rasa.
Pacnipenenenrie Makcgesia o CKOPOCTH U SHEPTHSIM.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonbinmana.
SIBnenue nepenoca. [lepenoc Macchl.

SABnenue nepenoca. [lepenoc umnyisca.

SBnenue nepenoca. [lepenoc sHepruu.

Pacnpenenenne s3HEPruu MOJIEKYII IO CTETIEHSM CBOOO/IBI.

PaGora B TepmMoanHaMuke. BHYTpeHHSs SHEprus UAeaaIbHOro rasa.
IIepBoe Ha4asI0 TEPMOJANHAMUKHU.

Temnoemkocts. Ces3b (Cp) u (Cy).

AnuabatHblil porecc.

KpyroBbie (IUKIUYECKHE) TTPOLIECCHI.
Huxn Kapno: KITJI uukna Kapxo.
DHTpOHSI.

Bropoe Hauano TepMOAMHAMUKH.

OcHogeHble XapaKkmepucmuKku u ce0icmea 1J1eKmpoCcmamuyecKozo nos
1. HanpspbkeHHOCTB

2. Tlorennuan
3. CBs3b MEXIy HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMAJIOB B OOIIEM BUAEC U IS

YaCTHOrO cjiydad OAHOPOJHOIO IT0JIA

4. T'paduueckoe n300pakeHre (CUIOBBIC JIMHUKM M DKBUIIOTCHIIMAIbHBIE TIOBEPXHOCTH) U

CBOMCTBa QJICKTPOCTATUYCCKOI'O MOJIA

5. CDOpMy.]'ILI AJI1 BBIYUCIICHUA HAIIPAKCHHOCTU W NOTCHIHAJIA IJId YaCTHBIX CIIy4dacB

(mone, co3laHHOE TOYEYHBIM 3apsiioM, PAaBHOMEPHO 3apsKEHHONM HUTHIO U PAaBHOMEPHO 3apsi-
KEHHOM MJI0CKOCTHIO)

6. PaGora mpu nepeMerieHnn 3apsijia B AEKTPOCTaTUYECKOM IT0JIe (IBa BapHaHTa: yepe3

HAIPSPKCHHOCTL U 9Y€PE3 pA3HOCTDH HOTCHI_II/IaJ'IOB)

Ocnoenule Xapakmepucmuku u CBOIICMBA MAZHUMHO20 NOJIA

1. VlHaykuus MarHuTHOTO TOJIS
2. I'paduueckoe n300paKeHNE U CBONCTBA MAarHUTHOTO TIOJIS
3. Bpluncnenre MHAYKIIMM MarHUTHOTO TOJIS, CO3JaHHOTO OECKOHEYHO MasbIM 3JIEMEH-

ToM ToKa (3akoH buo-Casapa-Jlamnaca)

4, (DOpMy.TIBI AJId BBIYHUCJIICHUA MHAYKIHWUU JUJIST YaCTHBIX CIIy4acB (HOJ'IC, CO3JaHHOC TO-

KOM, TCKYIIIHUM I10 IPpAMOMY IIPOBOJHUKY, IO KOJIBbICBOMY ITPOBOAHHUKY, IO JJIMHHOMY COJICHOHU-

ny)

5. Pabota npu nepemenieHuu NPOBOJIHMUKA C TOKOM B MarHUTHOM I10JI€
Heusicenue 3apaxcenHvIX YacCmMuy, 6 I1eKMPULECKOM U MAZHUMHOM NOJIAX

1. Cuua, neiicTByromas Ha 3apsKEHHYIO YaCTUILYy CO CTOPOHBI AJIEKTPUUYECKOTO TOJI.



2. Oco0eHHOCTH NIBIKEHUS 3apsSKCHHOW YaCTHIIBI B MPOJOJILHOM M TIOMEPEUYHOM JIICK-
TPUYECKOM TOJIe

3. Cuna, IelCTBYIOIIAss Ha MPOBOJHUK C TOKOM CO CTOPOHBI MAarHUTHOTO MOJs (CUiia
Awmrepa)

4. Cuna, AeiCTByIOIIas Ha 3apsHKEHHYIO YacTHILy CO CTOPOHBI MArHUTHOTO MOJs (cuia
JlopeHiia)

5. OCOOEHHOCTH NBMXEHHS 3apsHKEHHOM YacTHUIbl B MPOAOJIBLHOM M IOMEPEYHOM Mar-
HUTHOM I10JIe

B3aumoceaszo IJIEKMPUUECKO20 U MACHUMHO20 noneit

. SIBneHue 371eKTpOMarHuTHON MHIAYKLIUU (CYLIHOCTb SIBICHUS U 3aKOH)

. SIBneHne caMOMHAYKLIMHU (CYLUIHOCTD SIBJICHUS U 3aKOH)

. SIBneHre MarHUTOIEKTpUUYECKON MHAYKIMU (Tunore3a MakcBeuia)

. Cucrema ypaBHeHul MakcBeia Ajisl 3JIEKTPOMAarHUTHOTO I10JIsl B BAKYyyMe

A WD

Koneoamenwvnvie npovyeccosl

. YpaBHEHHUS U XapaKTEPUCTUKH FaApMOHUYECKHUX KOeOaHUit
. [Ipocreitmue konedaTeIbHbIE CUCTEMBI.

. JuddepeHnnanpabie ypaBHESHUS KOJICOaHMIA

. Cnnoxxenue xosie0aHU METO/I0M BEKTOPHBIX AMArpaMM

. @a30BbIe COOTHOMICHUS B LETISAX MEPEMEHHOTO TOKA

DN B~ W N =

Bonanoeguvie npouveccol

1. VpaBuenue Bonubl ['paduku X(t) u X(r).Ousznueckuil cMbICI mapaMerpa «X» Ui
MEXaHUYECKUX, 3BYKOBBIX U CBETOBBIX BOJH.

2. XapaKTepUCTUKH BOJIH M CBS3b MEXKIy HUMH.

3. Knaccudukarmust BosH. IlIkanmbl 3BYKOBBIX M DJIEKTPOMArHUTHBIX BOJH U OOJIACTH
IPUMEHEHHUS BOJIH Pa3HbIX JUAINla30HOB YacTOT

4. SlBneHus OTpa)X€HWsI U IPETOMJIEHUS BOJH, MX OOBSICHEHHE HAa OCHOBE IMPHUHIIMIA
['roiireHca. 3akoHbI OTpaKeHUS W npenomiieHus. OU3HUYECKUN CMBICH MOKas3aTelsd Ipesiomile-
HUSL.

5. SlBnenue uHTepdepeHnu BOIH. Y ClIOBUs 00pa30BaHUS MAaKCUMYMOB U MUHUMYMOB
B MHTep(EepeHLINOHHOM KapTHHE.

6. SIBnenue uHTEPPEPEHIINN BOJH. YCIOBHE HAONIOJACHUS YCTONYMBOW MHTEpP(hEpPECHITH-
OHHON KapTHHBI. KorepeHTHbIE BOJIHBI, CITIOCOOBI MTOJIYyUYEHUSI KOTE€PEHTHBIX BOJIH B ONTHKE.

7. SBnenue nudpakuuu BodH. OOBSICHEHHE OCHOBHBIX 3((EKTOB, BOSHUKAIOUINX HpU
mubpakuuy, Ha ocHoBe npuHiuna [toiirenca — dpenens.

8. SIBnenue nudpakuun BosH. [JudpakiumoHHas pemieTka. YciaoBue oOpa3oBaHUs Mak-
CUMYMOB B AM(PPaKIIMOHHONW KapTHUHE OT PEIIETKH.

9. SIBnenue nonsipuzanyu BosiH. EcTecTBeHHBIN M mosipru3oBaHHbIN cBeT. CriocoOsl Mmo-
Jy4eHHs NOJISPU30BAHHOTO CBETA. 3aKOH bprocrepa.

10. SIBnenme nonspuzaunu BoaH. [lepBblii M BTOpOM 3aKk0HBI Mamroca.

Kopnyckynapno-6011060ii dyanusm 31eKmpomMacHUMHO20 RO
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(céema) u mukKpouacmuy eeuiecmea

1. KopnyckynisspHO-BOJIHOBOH Ayallu3M CBeTa. SIBJIEHUS, TOATBEP)KAAIOLIUE HATMYHUE Y
CBETa BOJHOBBIX CBOMCTB U KOPITYCKYJISIPHBIX CBOMCTB. CBsI3b MEXy BOJTHOBBIMU U KOPITYCKY-
JSIPHBIMU XapaKTEPUCTUKAMH CBETA.

2. SIBnenue BHemHero ¢otodddekra. BonpT-amneprHas xapakrepuctrka Gorodddexra,
orpezesieHue Ha €€ OCHOBE KOJINYECTBA BHIOMTHIX 3JIEKTPOHOB M UX KHHETHYECKON SHEPIUH

3. SBnenue BHemHero Gotodddexra. DKcCrepUMEHTaIbHBIE 3aKOHOMEPHOCTH SIBIICHUS
(3axkonb! CTOJIETOBA) U TPYAHOCTH MX OOBSICHEHHSI HA OCHOBE BOJIHOBOI T€OpUHU CBETA.

4. SIBnenue BHemHero (otorddexra. I'mmoresa u ypaBHeHHE DWHINTEWHA JJS 3TOTO
SIBIICHUS

5. SIBnenue BHemHero ¢porodddexra. Kpacnas rpannna Gotorddexra u e€ BblUnCIeHUE
Ha OCHOBE ypaBHEHHUS ODUWHIITEHHA.

6. KopnyckynsipHO-BOJHOBOW Ayaliu3M MHUKPOUYACTHI] BelIECTBa. SIBJIEHHUSA, MOITBEp-
JKAAIOIINE HATMYUE Y MUKPOUYACTHII BEIIECTBA BOJHOBBIX CBOMCTB M KOPITYCKYISPHBIX CBOWCTB.

7. KopryckynsipHO-BOJIHOBOH Jyallu3M MHKpPOYACTHUIl BellecTBa. BonHoBas QyHKIus,
e€ (M3MYEeCKU CMBICI U cBOWcTBa. [{iiiHa BOJIHBI ae-bporis.

8. KopmyckynsspHO-BOJTHOBO# Iyaqn3M MHKpPOYACTHII BEIECTBA. | paHUIIBI IPHMEHUMO-
CTH KJlaccuyeckor mexanuku. CoOTHOIICHHS HeomnpeaeneHHoctei ['eitzendepra.

Dnemenmol KEAHMOBOU MEXAHUKU U A0EPHOU Pu3uKu

1. Yrto usyuaer kBaHTOBas MexaHuka? OCHOBHOE ypaBHEHHE KBAHTOBON MEXaHHMKHU
(YpaBuenue lpeaunrepa asis oqHOMEPHOM cTarmoHapHOM 3ana4yu). OCHOBHBIC OTJIMYUSA JBH-
JKEHUST MUKPOYACTUIl OT JIBHXKEHUS MaKpOTel, BhITEKaroue u3 perenus ypasuenus Llpeaun-
repa.

2. VYpasuenue lllpeaunrepa ans »nekTpoHa B aToMe BoA0poaa. OCHOBHBIE MOJIOKEHUS
KBaHTOBOHM TEOpHM CTpoeHHUs aroma. KBaHTOBbIE UMcia, YCIOBUS KBaHTOBAHMS OCHOBHBIX Xa-
PAKTEpPHUCTUK 3JIEKTPOHA B aTOME BOJOPO/Ia.

3. KBaHTOBaHme »HEpPTUU SJEKTPOHOB B aToMe. M3IydeHHWe M TMOTJIOMIEHUE DIIEKTPO-
MarHuTHOW 3HEprun aroMmamu Bemectsa. [locrynatel bopa.

4. OcCoOEHHOCTH U pacyeT CIEeKTpa U3TyuyeHHUs BOJOPO/Ia HA OCHOBE YCIIOBUS KBaHTOBA-
HUS DHEPTUHU IEKTPOHOB U MOCTYyaaToB bopa

5. YcnoBue KBaHTOBAaHUS EKTPOHHBIX «opOouT». [Tpunuun [aymu. IlpoctpancTBeHHas
CTPYKTypa MHOTOJIEKTPOHHBIX aTOMOB. BaJIeHTHOCTH aTOMOB U NEpUOANYECKUI 3aKOH MeHe-
JieeBa ¢ TOUYKH 3PEHUS KBAHTOBON MEXaHUKHU

6. Ilpunmun ITaymu. 3oHHAsS TEOpHUs MPOBOAUMOCTH KpUcTauTHUecKux Ten. Knaccudu-
Kallisg BELIECTB I10 3JIEKTPUUYECKUM CBOMCTBAM Ha OCHOBE 30HHOI Teopuu

7. IlonynpoBonHuku. BiusHue TemmepaTypsl Ha MPOBOAMUMOCTH IOJTYIPOBOJAHHUKOB U
METaJIJIOB

8. TlonmympoBoguuku. CoOCTBEHHAas W NMPUMECHAs MPOBOJUMOCTH IOJIYIIPOBOJHUKOB.
CaoiicTBa p-N mepexona.

9. CocraB u cTpoeHHEe aTOMHBIX sJiep. M30Tomnbl. SepHble CHITBL.

10. SIBneHue M 3aKOH paJMOaKTHUBHOrO pacnana siaep. Ilepuon nmomypacnana. Buasl u
CXEeMbI paJMOaKTUBHOIO pacmaja.
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11. DHeprus CBsI3M aTOMHBIX siiep. Bbiaenenne u ucroiab30BaHNUE SICPHON SHEPTHH.

12. Knaccuduxanus 3meMeHTapHbIX YaCTHI. 3aKOHBI COXPaHEHHSI B MUKPOMHUPE

Y4eOHO-MeTOoAMYECKOE U MH(OPMAIIHOHHOE O0ecliedeHne TUCIMILTUHbI

Ne Mecto u
/1 ABTODBI Hazpanwme TOJT U3JJaHHS
1 2 3 4
OcHoBHasi JHTEpaTypa
1. |H. A. CaBuenko, Yura,
T. B. Ky3pmuna, OCHOBbI ®U3MKU, YACTH | 2017 r.
T. B. Paxiyiennoa
2. |H. . CaBuenko, Yura,
T. B. Ky3pmuHa, OCHOBbBI ®U3UKU, YACTE II 2017 r.
A. I1. IpyxuHuH,
T. B. Paxyiennoa
3. |T. . Tpodpumona Kypc duzuku M., 2010 .
4. |A.P. Bepxotypos, ®dusuka: nocobue /1151 0akaaaBpoB Yura,
B. A. lllamonuH, 2018 r.
C. 0. benkun
JlononHuTenpHas IMTeparypa
5. |H. B. Casenbes. Kypc obmieit puzuku, 1. 1, 2, 3 CII6., 2007 1.
6. |T.U. Tpopumona Kypc ¢usuku ¢ npuMepamu penieHus M., 2010 r.
3amad, T. 1, 2
7. |A. A. dernad, CripaBoYHUK 110 (pr3HKe M., 2005 r.
b. A. SIBopckuii
8. |C.D. ®pum Kypc obmeit pusuku, 1.1,2,3 CII6., 2007 1.
9. |N. E. HUponos 3amauu mo o0miel Gpusnke P u/m, 2005 T.
CoOcTBeHHbIE yueOHbIE TOCOOUS
10. P. Bepxotypog, ®dwusuka: yueOHbIE MaTepUaATbl U KOH- Yura, 2007 .
10. bypuiosa, TposbHbIE paboThl. HacTb 1.
B. Ky3pMuna
11. ®dusnka: yaeOHbIe MaTepUAIIbI U KOH- Yura, 2008 1.

10. benkun,
B. Ky3pmuHa,

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

TpoJibHBIE PaboThI. YacTs 2.

[IpenonaBartens: noneHT Kadeapsl GU3NKU, KaHAUAAT GU3UKO-MATEMATHIECKUX HAYK

ran

3aBenytoras kadeapoit GU3NKU: JOKTOP MEeJaroruuecKux HayK, mpodeccop

W/ e

Ky3pmuHna TaTesHa ButanbeBHa

Jlecaenko CBeTnana IHHOKEHThEBHA
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