MMHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMNA
denepanbHOE rOCYIaPCTBEHHOE OFOHKETHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO 00pa30BaHuUsI
«3abalKaJIbCKUI TOCYIApPCTBECHHBIM YHUBEPCUTETY
(®T'BOY BO «3abl'V»)

q)aKYJ'ILTCT CCTCCTBCHHBIX HAYK, MATCMATHUKU U TEXHOJOT UM

Kadenpa ¢usuku

YUYEBHBIE MATEPUAJIBI

NJISI CTYI€HTOB 3204HO GopmMbl 00yUeHH s
(Cc NOIHBIM CPOKOM 0OYyUEeHUsl, C YCKOPEHHBIM CPOKOM 00VUeHU)

o gucuuIuinae «Pu3ukay

Ut HarpasiieHus oarotoBku (cnernuanbsHoctr) 08.03.01 «CtpouTeabcTBO»

OO6miast TpyA0€MKOCTh JUCHMIUIMHBI (MOIyJis) — 252 yaca, 7 3a4€THBIX €1U-
HUIL
dopma TEKYIIETO KOHTPOJIA B CEMECTPE: MEPBBIN M3y4aeMbIil CEMECTDP - KOH-

TpoabHOE 3a1anne Nel, BTOpoil u3ydaemblii CEMECTP — KOHTPOJIbHOE 3a1aHue No2.
KypcoBas paboTa (KypcoBOil MPOEKT) — HET
@opma MPOMEKYTOUYHOIO KOHTPOJISI B CEMECTpE: NEPBBIM HM3y4aeMbIM ce-

MECTp — 3a4€T, BTOPOU U3y4aeMBbIi CEMECTP - IK3aMEH



Kparkoe conep:kanmne kypca (2, 3 cemecTphbl)
JIEKLIIMOHHBIE 3AHATUA

1. KunemaTnueckue U JMHaAMUYECKUE XapaKTEPUCTUKU M 3aKOHBI IOCTYATEIBHOTO U
BpallaTeabHOro ABMKeHnd. Kilaccuukanus qBrKeHHIA.

2. OnucaHue IBUXXEHUS CUCTEM B3aUMOJIEHCTBYIOLINX TeJl. 3aKOHbI COXPAHEHUS B Me-
XaHUKe. DJIIEMEHThI PENIITUBUCTCKON MEXaHUKU

3. OcHOBHbIE XapaKTEPUCTUKU U CBOMCTBA 3JIEKTPOCTATUYECKOTO U MAarHUTHOI'O MOJIEH.
B3auMocBsI3b 25IEKTpUYECKOr0 U MarHUTHOTO nojeil. Cucrema ypaBHeHui MakcBenia ais
3JIEKTPOMAarHUTHOTO IOJI.

4. DnexTpuyecKue U MarHUTHbIE CBOMCTBA BelllecTBA. Pacuer neneil mocTossHHOIO TOKa.

5. KoneOatenpHble 1 BOJTHOBBIE MPOLIECCHI. SIBIEHUS OTpaKEHUS U IPEIOMIICHUS, NH-
TepdepeHnnn u quQpakuuu.

6. KopnyckyispHO-BOJIHOBOM Jyann3M CBETa U MHUKPOYACTHI] BELIECTBA. DJIEMEHThI
KBaHTOBOI MEXaHUKHU U TEOPUM CTPOEHUS aTOMa

7. CocraB M CTpOEHHE aTOMHBIX sJiep. SlnepHble CUIIbl. DHEPTHs CBSI3H U Ae(PEKT Macchl
aTOMHBIX s1ep. CriocoObl BEICBOOOXKICHHS IICPHOM SHEPTHU.

[MPAKTUYECKUE 3AHATUA

1. Meronuka penieHnss KHHEMaTHYEeCKUX 3a/1a4 U JUHAMUUYECKUX 3ajad.

2. Metoauka perieHus 3a/1a4 Ha IPUMEHEHHE 3aKOHOB COXPaHEHMS.

3. [IpumeneHme MpUHIUIIA CYTIEPIIO3UIIMH K PACUETY XapaKTEPUCTUK AIEKTPHUECKOTO U
MarHuTHOro noss. PaboTa u 3Heprus B 3J€KTPUUYECKOM U MarHUTHOM I10JIE.

4. YpaBHEHHUE U MTapaMeTpbl FTApMOHUYECKUX KoJieOaHuit n BoaH. HTepdepeHms, au-
¢bpakuus. Pemenue 3anau.

5. KBanTOBOMEXaHUYECKask TEOPUs CTPOCHU aTOMa BoAopoaa. M3mydenue anekrpomar-
HUTHOW SHEPIMM aTOMaMH BEILECTBA.

6. 3aKOH paInOAKTHBHOTO pacraia. JHEPTHsl CBS3HM aTOMHBIX siep. Pemenue 3amaq

JIABOPATOPHBIE 3AHATUA

1. BBogHoe 3anaTne. Pu3nveckne H3MEpeHHst, METOABI 00OPAOOTKH pe3yabTaTOB IKCIIE-
pumenTa. Onpenenenue koapduureHTa BI3KOCTH )KUIKOCTH MeTooM CTokca.

2. VI3ydyeHue OCHOBHOI'O ypaBHEHHs TUHAMUKH BpalaTeIbHOIO IBUKECHHUS.

3. OmpeneneHne HaNPsHKEHHOCTH MarHUTHOTO TTOJIS 3eMITH

4. Ompenienenue UHAYKTUBHOCTH U CIBUTra (a3 B LIEMU MEPEMEHHOTO TOKA.

5. Ompenenenre CKOPOCTH 3ByKa B BO3yXe€ METOJIOM CTOsTUeH BosiHbI. OnpeneneHue
JUTMHBI CBETOBOM BOJIHBI C IIOMOUIbIO TU(PPAKIIMOHHON peIeTKH

6. UccrnenoBanue criekTpa U3aydeHus: Bogoposa. VccnemoBanue BIUSHIS TEMIIEPATYPHI
Ha MPOBOAUMOCTb MOJTYIPOBOHUKOB.



Bropoii cemecTp
(mepBBIii H3y4aeMblii ceMecTp)

dopma TeKy1Iero KOHTPOJIs

Kontpoabnoe 3ananue Ne 1

Odopmiienue nucbMeHHOii pa6oThl corjiacio MU-01-02-2018 «O61mue TpeGoBaHUs K 1O-
CTPOEHHUI0 M 0()OPMIIEHHUI0 YUEeOHOI TEKCTOBOM JOKYMEHTALMID)

® BrioJHEHHOE KOHTPOJIBbHOE 33/aHue 0(hopMIIsieTcsl B IIKOJBHOW TETpaau B PYKOIIHC-
HOU ¢opme. TekcT nomKeH ObITh HaMMCaH YETKUM Pa300pUYHMBBIM MMOYEPKOM (CHHUMH WIH Yep-
HBIMHU YepHUIaMH (ITacTOi)) Ha 00EUX CTOPOHAX TETPAJHOIO JKCTA C BHICOTOM OYKB U mUdpP HE
MeHee 2,5 MM. PaccTosiHue Mexly OCHOBaHUSIMH cTpoK 8-10 mm.

® Homep eapuanma onpeodenaemca no nocieonei yugpe Homepa 3a4emuoil KHUMNCKU
(wmuugppa cmyoenma). Hanipumep, Homep 3aueTHor KHIDKKA 19982011, 3HauuT HOMEp BapuaHTa
KOHTpPOJIBbHOTO 3a1anus 1o ¢usuke Ne 1. Homepa 3adau, komopole cmyoeHm 00J12ceH 6Ki0-
Yums 6 ce0e KOHMPOIbHOE 3A0AHUe, ONPEOEeNAIOMCA NO madauye (cm. Huice).

® 3AJIAYN (YCJIOBUA 3A/1AY), BXOAAIUE B BAPUAHT, COAEP/KATCHA B
YYEBHOM MNMOCOBHUU «OCHOBBI ®U3UKN», YACTDH | (CTP. 187-220).

® YUEBHOE IIOCOBUE «OCHOBBI ®M3UKH», YACTH | HaxoauTcss B Hamnke
YYEBHUKMN.

® Ha tutynpbHOM JincTe (Ha OOJIOXKKE TeTpaau) Kakaou o(opmiileHHOW paboThl cienyer
NPUBECTH CBEICHHUS O CIIEAYIONIEMY 00pasiy:

MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIMNA
denepanbHOE rOCYJAPCTBEHHOE OI0KETHOE 00Pa30BATEILHOE YUPEXKIACHHUE BBICIIETO 00pa30BaHuUs
«3abalikanbCKUii TOCYAapCTBEHHBIM YHUBEPCUTET»

(®T'BOY BO «3abl'V»)

KonTposbHoe 3aganune Ne

I1o

CrynenTa rpynmsl No 3aueTHOM KHUKKH BapuaHT

®.N.0. ctyaeHTa

PaboTa nmonmyueHa yHUBEPCUTETOM

Ornenka paboThbI

Penensenr Jlata nmpoBepku

® KoutpoJsbHoe 3a1aHue caaercss npenoaasarenio kadenpol ¢pusuxu 3aol'y, Beny-
mEMY NMPAKTHYECCKHME 3aHATHUA MO0 JUCHUILIMHE «¢>u3m<a», BO BpeMs 3K3aMeHaHHOHHOﬁ
ceccun (paMuiINIO penoaBaTeIs cjaeayeT CMOTPeTh B PACIIMCAHUM 3aHATHI).



KonTtpoJubHoe 3aganne Ne 1 cM. Tadauna

Tabnuya
Bapuanm Homepa 3a0au
1 101 401 201 321
2 102 402 202 322
3 103 403 203 323
4 104 404 204 324
5 105 405 205 325
6 106 406 206 326
7 107 407 207 327
8 108 408 208 328
9 109 409 209 329
0 110 410 210 330

PexomMenaanuu Kk 0opMIIeHUIO 3a1a4H

® YMmeHue pemaTth (U3HUECKUE 3a7a4d MPUOOPETAeTCs CUCTEMATUYECKUMU
yOpaKHEHUSIMU. UTOOBI MOATOTOBUTHCS K BBINOJHEHUIO KOHTPOJIBHOTO 3a/JaHMs,
CIIEIyeT MOCJE M3YyYEHHs] OYEPETHOT0 pasjiesia yYeOHMKAa BHHUMATEIbHO U3YYHTh
MIOMEIICHHBIE B HEM ITPUMEPBI PEIICHUS TUIIOBBIX 33/1a4.

® YCiIoBUE KaXJIOW 3aJaud B KOHTPOJIbHOM paboTe HAJ0 3amucarh MOJIHO-
CThIO 0€3 COKpallleHU, yKa3aB HOMEDP 3aJauH.

® Hanpumep:

a). 3aoaua Ne 121.

b). Vcrosue. B nepeBsuubIi map Maccoi M= 8 Kr, MOABEIICHHBIH ...
c) CywHocmo sa61eHUsL.

e). Pemenue. ....
). OTBer:.....

® [lepen HavaaOM pelIeHUs 3aa4l Heo0X0IMMO KpaTko (1-2 mpennoxeHus)
onMcaTh CYHIHOCTH SIBJIEHMSI, paccMmaTpuBaemoro B 3anaye. ChopmynupoBaTh
3aKOHBI, ONKCHIBAIOIINE PACCMATPUBAEMOE SIBJIEHHE, B 00LIEM BHJE CIIOBAMHU U
aHanuTuuecku. opmysbl TOKHBI OBITh HAMMCAHBI OT PYKU C MIPUMEHEHUEM Jia-
TUHCKOTO M TPEYECKOro andaBUTOB, ¢ paciM(PpoBKOii Bcex OYKBEHHBIX 000-
3HAYCHMH.

® B Tex ciydasx, KOrga BO3MOYKHO, BBINOJHUTH MOSICHAIOIIMHA PHCYHOK
(4epTeik), C MOMOIIBIO YEPTEKHBIX MPUHAICKHOCTEH, ¢ 0003HAUECHUAMHU (PUTY-
pupyomux B (GopMyliax yriioB, pacCTOSHUM, HANPABJICHUH BEKTOPOB, a TaKKe
rpaduKy, WLTIOCTPUPYIONIHE 3aKOHOMEPHOCTH PACCMaTPUBAEMOTO SIBJICHUS.

® Kaxaplii miar perneHus HeoOXOJAMMO CONMPOBOKIATH CIOBECHBIM 000C-
HOBaHHUEM, HaIlpuMep:



- Ha OCHOBAHHWH 3aKOHA........ , ~ IIO OIIPCACJICHUIO........ , = N3 TCOMCTPUYICCKHX

COOOpaKEHUM, CIEIYIOUIUX U3 PUCYHKA...... , - UCHoyib3ys Tabmuly...... , -
UCTIONB3Yysl TpaduK........ , - HampaBJICHHs] BEKTOPOB OMpEEIsieM COIIACHO IMpa-
BUTY....... ..... U T. I

® UyicrioBbIe 3HAUCHUS BEIMUWH TIPU TTOJICTAHOBKE MX B pacCUeTHYIO GOpMYITy
cileyeT BblpaxkaTh TOJbKO B eauHunax CH. YucnoBble 3HaueHUs] (DUIUYECKUX
KOHCTAHT U TaOIMYHBIX KOA((UIIMEHTOB MpuBeaeHBI B [Ipuioxennn A, yaeOHOTO
nocobust «OcHoBel Pusuku» Yacts |, Yacts Il.

® [Ipu moacTaHOBKE B pacdeTHYIO (GopMyIiry, a TakKe MpH 3alliCH OTBETa
YUCJIOBbIE 3HAYEHUs BEJIUYUH CIIEJlyeT 3aluChiBaTh B CTaHIApPTHOU (opme.
Hanpumep, Bmecto 3520 Hago 3anucarb 3,520-103, BMecTo 0,00129 Hano 3anucarh
1,29-10'3 U TaK Jajee.

® [loncTaHOBKY 3HaueHWW (U3UYECKUX BEIUYMH B PaCUETHYIO (GopMyIry
HaJI0 TIPOBOJUTH C COOJIOICHUEM MPABHII MPUOIMKCHHBIX BhIYUCICHHH. [lomyans
YHICIIOBOM OTBET, OLIEHUTH, ]I ATO 1eIECO00pa3HO, €ro MpaBaoNoA00HOCTh. B ps-
Jie CIyJaeB Takasi OIICHKAa MOMOTaeT OOHAPYXUTh OMIMOOYHOCTh TOTYyYEHHOTO pe-
3ynapTara. Hanpumep, ko3phuireHT mojae3Horo AeHCTBUS TEIIOBOM MAIlIMHBI HE
MOXKET OBITh OOJBINE EAUHUIILI, FICKTPUUCCKUN 3aps] HE MOXKET OBITh MEHBIIE
3JIEMEHTAPHOTO 3MeKTpudecKkoro 3apsiaa e =1,69-10™° K, ckopocTs Tema He Mo-
JKeT OBITh OOJIBIIIE CKOPOCTH cBeTa B BakyyMe ¢ = 3-10° M/c u Tak nanee.

® B pa0orax cieyeT NPUMEHATh CTaHJApPTHU30BAaHHBIE €IWHULBI (U3HYe-
CKUX BCIIMYMH, UX HAUMEHOBaHUSA 1 0003HaueHUs B cooTBeTcTBHU ¢ 'OCT 8.417-
81. IlpumeHeHne pa3HbIX cUCTEM O003HAUYECHMS (PU3NUECKUX BEJIMYUH HE JIOIMY-
CTUMO.

B Tekcte He nomyckaercs:
- 0003HAYaTh Pa3IMYHbIC BEJIMUYMHBI HIIA TTApaMETPhl OJTHUM U TEM KE CUMBOJIOM;
- MPUMEHSTH COKPAIIIEHUS CJIOB, KPOME YCTAHOBIIEHHBIX MPaBUJIAMU PYCCKOM Op-
dorpaduu;
- COKpamath 0003HaYeHUs SAUHUI] (PU3NYECKUX BEIIMYUH, €CITU OHU YMOTPeOIs-
10Tcs 0e3 uudp, 3a UCKIIOYEHUEM €IMHULl (PU3NYECKUX BEJIMYUH B FOJIOBKaxX U 00-
KOBHMKaxX TaOJIMII U B paclIuPpoBKax OYKBEHHBIX 0003HAYEHUM, BXOJAIIUX B (Op-
MYJIBI M PUCYHKH,
- TPUMEHATH 0€3 YHUCIOBHIX 3HAYCHWH MaTeMaTWUYeCKWe 3HAKW, Hampumep, >
(6omp1e), < (MeHblie), = (paBHO), a Takke 3Haku N (Homep), %o (IPOLIEHT).

BoinosiHenue j1abopaTopHbIX padoT

JlaGoparopHble pabOTHI MPOBOJSATCS BO BpeMs 3K3aMeHaMOHHbIX ceccuid. Llens mabopa-
TOPHOT'O MPAKTUKyMa — U3Y4YUTh (PU3HUECKUE SBICHUS; YOSTUTHCS B MPABUIBHOCTH TEOpETHYE-
CKHX BBIBOJIOB; MPHUOOPECTH COOTBETCTBYIOIINE HABBIKK B OOpalleHUH ¢ (PU3NUECKUMH MPUOO-
paMu, Hay4uThCs 00pabaTbiBaTh, aHATM3UPOBATH PE3YJIBTAThl KCIIEPUMEHTAIBHBIX U3MEPEHHM
Y OLIEHUBATh UX MOTPEIIHOCTH, O0oJiee rTyOOKO OBIAaETh TEOPETUUECKUM MaTEPHUAJIOM.

BrinonHenHyto 1abopatopHyio paboTy ciefayeT opopMIATh B BUAE omuema (npomoKo-
aa). OTder no 1abopaTopHOil paboTe SIBISETCS OJHUM M3 BUIOB TEXHUYECKON JTOKYMEHTAIIUU U
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JIOJDKEH YIOBJIETBOPATH TPeOOBaHUAM cTaHAapTOB. OOmMMH TpeOOBAaHUAMHU K OTUETY 10 Jabo-
paTopHOI paboTe SBISIOTCS:

— YeTKOCTh MOCTPOCHUS;

— JIOTHYECKas MOCIIEA0BATEIILHOCTh H3JI0KEHUS MaTepraa;

— y0OeauTenbHOCTh apryMEeHTAlluN;

— KpaTKOCTh U TOYHOCTH (POPMYIIUPOBOK, UCKITFOUAIOIIMX BO3MOXHOCTh CYObEKTHBHOTO
¥ HEOIHO3HAYHOTO TOJIKOBAHUS;

— KOHKPETHOCTB U3JI0KCHUS PE3yJIbTaTOB PaOOTHI;

— JI0Ka3aTeJIbHOCTh BHIBOJIOB U OOOCHOBAHHOCTH PEKOMEHJAIIHA.

Otuer no JabopaTOpHON pabOTE BBITIOIHIETCS KAXKIBIM CTYACHTOM CaMOCTOSITEIBHO.
Jomyckaercst opopMIIATh OJJUH OTYET Ha TPYIILY U3 JIBYX-TpeX CTYIACHTOB, €CJIU IpPHU MpOBeJe-
HUM J1a00OpPaTOPHON PabOTHI CTYIEHTHI MMOKA3alH XOPOIIYIH MOJATrOTOBICHHOCTh M OTYET IpEe.-
CTaBIISIETCSA HA MPOBEPKY K KOHILY TEKYIIETO 3aHSATHSI.

OTueT MOJKEH BKIIOYATh: MUMYIbHbIL JUCH, 66€0eHUe, ONUCAHUE YCMAHOBKU U MEMmOo-
OUKU IKCHEPUMEHMA; OCHOBHbIE PACUemHble POPMYIbl, Pe3VIbmamsl pabomyl U UX AHAIU3, 3d-
KAOYeHUe.

Ha TuTy1bHOM JIMCTe YKa3bIBaeTCs: Ha3BaHWE MUHHCTEPCTBA, Ha3BaHHE Y4EOHOTO 3a-
BeJICHUS, Ha3BaHUE Kadeapbl, Ha3BaHUE PadOTHI (JlabopaTopHas C yKazaHUEM TeMbl), pamMuius u
WHUIHAIBI CTY/ICHTa, ero mudp (HoMep 3a4eTKH), HOMEp TPYIIbI, (haMUIUs ¥ WHUITHAIBI TIpe-
10J1aBaTesl, IPOBEPUBLIETO paboOTy (CM. IpUMED).

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHM S POCCUMCKOM ®EJIEPAITN
®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00Pa30BaTENbHOE YUPEXKIEHUE BBICIIIETO 00pa30BaHUS
«3abalikanbCKUii TOCYAapCTBEHHBIM YHUBEPCUTET»

(®T'BOY BO «3abl'V»)

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

K J1a0opaTopHoii padore Ne

(Ha3BaHuUe pabOTHI)

Hara [Toanuces mpenoaaBaresb

® BBejeHue JOHKHO KPaTKO XapaKTepU30BaTh HCCIEAyeMoe sIBJIeHHE (Tpoliece, 3aKOH,
npubop). Bo BBeneHun HEOOXOAMMO yKa3aTh LI€Tb JaHHOW paboThl. BBemeHue MOMKHO OBITH
JTAKOHWYHBIM U KPATKUM.
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® OnucaHue YCTAHOBKU M METOIUKH IKCIepuMeHTa. B pasziene ciemgyer kpaTko omnu-
caTh METOAMKY IKCIIEPUMEHTAa U MPUOOpP (YCTAHOBKY), UCIIOIB3YEMBIH JJIS BBIMTOJTHEHUS JTabopa-
TOopHOU paboThl. IIpu 3TOM HEOOX0ANMO yKa3aTh, KAKHE MMapaMeTphbl UCCIEAYEMOI CHCTEMBbI U3-
MEHSIOTCS B Ipoliecce padoThl U UTO IpU 3TOM U3MepsieTcs. B Tom cinyuae, Korja 1abopaTopHast
paboTa COCTOUT U3 HECKOJBKUX 3aJJaHHid, HEOOXOIMMO IS KaXKI0TO M3 HUX IMPUBECTH CBOIO Me-
TOJUKY U3MEPECHUM.

® OcHoBHbIe pacyeTHbIe opMyJibl. B maHHOM pasjene mpuBOIATCS TOIBKO Te hopmy-
JI61, KOTOpbIE OyyT UCIOIB30BAHBI MPH 00PAOOTKE IKCIIEPHUMEHTAIBHBIX PE3YJIbTAaTOB, BKIIOYAS
(bopMynbl 171 pacyeTa MorpemHocTeil usmepeHuil. Bece npomexytounsie popMyIibl HE IPUBO-
JATCSL.

® Pe3yabTaThl padoThl M UX aHAAM3. B 3TOM pa3zgene ordera I0JKHO U3iararbes IO-
CJIEZIOBATENILHO COJIEPYKAHUE BBIMIOIHIEMON pabOThI: MpeABaApUTENbHBIC PACUEThl, PE3YIbTaThI
JKCHEpUMEHTa U uX aHanu3. HeoO0XxoquMo NpruBOANTh YUCIIOBBIE pacyeThl, 1eas CChIIIKU Ha HC-
MOJIb3yeMbIe pacueTHbIe GopMyibl. Eciiu pacdeTHas BeIWYHMHA UMEET Pa3MEepPHOCTh, HEOOXO/IH-
MO ee yKa3blBaTb. OKOHYATENIbHbIE PE3YJbTAThl SKCIIEPUMEHTA CJeIyeT IPUBOAUTH B BUAE U3-
MEPEHHBIX BEJTMYHH, TaOJIHUI] U rpapUKOB B 3aBUCUMOCTH OT LI€JIX J1a00paTOpHOIl paOoTHI.

Pe3ynpTaThl IpeaBapuUTENbHBIX PACYETOB HEOOXOAUMO MPUBOJIUTH C TOUHOCTBIO 10 TPeEX
3Havamux mudp. OKoHUATEIbHBIE PE3YIbTaThl CICAYET 3alKCHIBATh B PAllMOHATH3UPOBAHHOM

dopMe Cc yKazaHHEM CPEJHEr0 3HAU€HUsI MU3MEPEHHON BEJIUYUHBI <X>, aOCOIOTHON TIOTPEIIHO-

ctu (oBepuTensHOro MHTEpBana) AX, a Takxke OTHOCHTENbHO# morpermaocty | (X):
n AX
x=((x)+Ax)-10", f(x)="=...%.
(%)

YuclneHHoe 3HAUYCHUE I/I3MepeHHOI71 BCJIIMYUHBI CJICAYCT 3allUChIBATh B 3aBUCUMOCTHU OT
BCJIMUYKMHBI TOTPEITHOCTH M3MepeHuii. Hampumep, pe3ynbTar M3MEpeHUs] TePMOANHAMUYCCKOM
TEMIIEPATYPHI

3
T =(1,04+0,09)-10° K, f(T)=9%.

B Ta6ﬂHHaX CIICAYCT yKa3aTb KaK MCXOJAHBIC BCIMYMHBI, TaK U PE3YJIbTAThI SKCIICPUMCEH-
Ta ¢ YKa3aHUEM TOTPEIIHOCTEN N3MepEeHH (I0BEPUTEbHBIX HHTEPBAJIOB).

Ha rpagukax TeOpeTHYECKYIO 3aBUCHMOCTH CIIEAYET OTMEUYATh B BHJE TOUYEK, a DKCIIEPH-
MCHTAJIbHYIO 3aBUCUMOCTb — B BUJIC KPYKKOB, KPECTUKOB U T.A. C YKA3aHUCM JOBCPUTCIIbHBIX
WHTEPBAIOB M3MEPEHUS 10 BCEM KOOpAMHATAM rpaduka.

B Ta6ﬂI/IHaX CICAYCT YKa3aTb KaK UCXOAHBIC BCIIMYNHBI, TAK U PE3YJIbTAThI SKCIICPUMCH-
Ta C yKa3aHHEM MOTPEITHOCTEH H3MEPEHHH (JI0BEPUTEIBHBIX HHTEPBAIIOB).

Ha rpa(bI/IKaX TCOPCTUUCCKYIO 3aBUCUMOCTD CJIICAYET OTMEUATh B BUJC TOYCK, a4 IKCIICPU-
MCHTAJIbHYIO 3aBUCUMOCTDb — B BUJIC KPYKKOB, KPECTUKOB U T.A. C YKa3aHUEM JOBCPUTCIbHBIX
HWHTCPBAJIOB UBMCPCHUA 110 BCEM KOOPpANHATAM rpa(pI/IKa.

® 3akiioueHue. B 3aKmioueHUN OJDKHBI OBITh M3JI0KEHBI BBIBOJIBI. CoflepsKaHue BBIBO-
JIOB 3aBUCHUT OT Lienu paboThl. B Tex ciaywasx, Korja 1eiapio paboThl SBISETCS U3YUEHHE KaKHX
a100 3aKOHOB WJIM SIBJICHMH, B BBIBOJIAX HEOOXOAMMO CHENaTh 3aKJIIOYEHHE O TOM, MOATBEp-
KJIAI0TCS JIM SKCIIEPUMEHTOM paccMaTpHUBaeMble 3aKOHbI (siBeHUs). Kpurepuem noarsepxie-
HUS U3y4aeMOro 3aKOHa (SIBJICHMS) SIBIISIETCS TOT (PAKT, UTO IKCIEPUMEHTAIbHBIE TOUKH (KPYXK-
KH) Ha rpaduke pacroiararmTcs BAOJIb JUHEAPU30BaHHON (TEOpEeTHUECKON) MpsIMON B Ipeaenax
JIOBEPUTENBHBIX NHTEPBAJIOB.

B Tex cmywasx, korga B XOJ€ BBIMOJHEHUs J1a00OpaTOPHON pabOThl OMPEEISIIOTCS W3-
BECTHBIE KOHCTAHTHI (Hampumep, noctosuHas Ilnanka N xosdduuuent Ilyaccona y ans us-



€
BECTHOTO T'a3a, OTHOIIICHHUE 3aps/ia dJIEKTPOHA K €ro Macce — ), HEOOXOIMMO MPOBECTH CPaBHE-
m

HUE TIOJTYYCHHBIX PACUYETOB C TAOJMYHBIMU JAHHBIMHU.

B BbIBomax HEoOXOIUMO yKa3aTh COTJIACHE WJIM BO3MOXKHBIE NMPUYHMHBI PACXOXKIICHUS
TEOPETUYECKHUX U MPAKTUYECKUX PE3YNIbTATOB, & TAKXKE TAOIMYHBIX JAHHBIX.

B konue cemecmpa coamsv rk3amen (3auem). 3aumeHHvle KOHMPOJIbHbIE U 1a00Da-
mopHble padomuvl NPeOvABNAIOMCA IK3AMEHAMOPY 60 8pems IK3ameHna (3auema). Cmyoenm
00J131ceH Oblmb 20MO08 80 8peMa IK3ameHna (3avema) 0amov HOACHEHUA NO CYULECMEy peuleHus
3a0au, 6xX00AUUX 8 KOHMPOTIbHOE 3A0AHUEe U NO 3aUMEeHHbIM J1a00pamopHbIM padomam.

dopma NPoOMeKYTOYHOT0 KOHTPOJIsI
3ager
[TepedyeHs BOIPOCOB /JIsI TOATOTOBKH K 3a4€Ty
KUHEMATUKA

1. Cucrema orcuera. Koopaunarel. Ilepemenienue, myTb, TpaeKTOpHsl, KHHEMaTUYECKUE
YPaBHEHHUs JBUKEHUS TOUKH. CKOPOCTb TOUKH.

2. Yckopenue To4uku. KacarenpHoe W HOpMaiabHOE YCKOpeHHs. YacTHbIE ciydaw TBH-
JKEHUS TOYKU, PABHOMEPHOE U PaBHOIIEPEMEHHOE ABH)KECHHUE.

3. BpamarenpHoe OBIKEHHE Tella. Y paBHEHHS BPALIATEIbHOTO ABMKEHHS Tela. YacTHbie
cyuan. CKOpPOCTb U yCKOPEHHUE TOUKHU TeJa.

4. lunamuka mMaTepuaibHOW TOUkH. 3akoHbl HploTOHA. YpaBHEHUS] NMHAMUKH MaTepu-
AJIbHOU TOYKH.

5. I'paBuranmonHas cuna. Cuia TsxecTH, Bec Tena. CUilbl TpEHUS; CUJIbl YIIPYTrOCTH, 3a-
KOH ['yka.

6. 3aKOH M3MEHEHUS U COXPAaHEHHS UMITYJIhCa MAaTEPUAIbHON CHCTEMBI.

7. MOMEHT CuJIbl OTHOCUTENIBLHO TOYKU M OCH.  MOMEHT UMITyJibca MaTepUaibHOM TOY-
KU U CUCTEMBI.

8. 3aKOH M3MEHEHHUS M COXPAHEHUS MOMEHTa UMITyJIbca MaTepUalbHOW TOUYKU U CHUCTE-
MBI.

9. Kunernueckas sHeprusi MaTepUabHOW TOUYKU U CUCTEMBI.

10. Pabota cuibl (rIeMEHTapHAs ¥ HA KOHEYHOM NEpEeMEIIeHUH TOYKH). MOIIHOCTh CH-
JIBI

11. TlorenuuaneHas 3ueprus. [Ipumepsi.

12. 3akoH U3MEHEHHUs U COXPAHEHHUs YHEPIUU MaTepHaIbHON CUCTEMBI. 3aKOH COXpaHe-
HUSI TIOJIHOW MEXAHUYECKOW SHEPTUU.

13. MomeHT uHepUMHM TBEPAOro Tela OTHOCUTENbHO ocu. Teopema [toiireHca-
[ITeinepa.

14. MomMmeHT uMIyJabca M KHUHETHYECKas SHEPrus TBEPAOIro Tejla BO BpaIlaTEIbHOM
JIBUXKEeHUH. PaboTa 1 MOITHOCTh Bpalllalolero MOMEHTA

15. VpaBHeHME AMHAMUKHU BpPaIIaTeIbHOTO JIBMKEHUS TBEPAOTO Tea.

16. 3akoH M3MEHEHUs M COXPAHEHUS MOMEHTAa MMITYJIbca MEXaHHYECKOH CHCTEMBI BO
BpalllaTeIbHOM JABM)KEHUU

17. TlpeoGpa3zoBanus ["anunes. [IpyHIUT OTHOCUTENBFHOCTH KIIACCHUECKON MEXaHUKH.

18. Iloctynatsl cienagbHON TEOpUU OTHOCUTENbHOCTH. [IpeoOpazoBanus Jlopenua.

19. CnenctBust u3 npeoOpasoBanmii JlopeHa (0JHOBPEMEHHOCTh COOBITHM, JTHUTEIb-
HOCTh c0ObITHA B pazHbIXx MCO, TOpeHI1I0BO COKpallleH!e UIUHBI), 3aKOH CIIOKEHHUS CKOPOCTE! B
CTO.

20. OCHOBHOI1 3aKOH PENATUBUCTCKON JUHAMHUKHU MaTepUATbHON TOUKH.

21. 3akOH B3aWMOCBSI3M MAacChl W JHEpruu, Qopmyna DWHmrTeiiHa. KuHetnmueckas u
MIOJIHAsl DHEPIUsl Tela.



MOJIEKYJIAPHO-KMHETUYECKASA TEOPUA 'A30B. TEPMOJIMMHAMUKA.

1. YpaBHeHHE cOCTOSIHHS HAcabHOTO ra3a. YpaBHeHue Kiarelipona-Mennaeneena.

2. OcnosHoe ypaBHenue MKT uaeansHoro rasa.

3. 3axoH MakcBeia pacrpesiesieHus: MOJIEKYJ UeallbHOTO ra3a MO CKOPOCTSM U dHEp-
TUSIM TEIJIOBOTO JIBYKEHUSI.

4. bapomerpuueckas Gopmyna. Pacnpenenenue bonbimana.

5. SIBneHus nepeHoca SHEPruu, MacChl, UMITYJIbCA.

6. 3aKOH pPaBHOMEPHOTO pacIpe/eleHHs] PHEPTUU MOJIEKYJ MO CTEHeHSIM CBOOOBI.
BHYTpeHHSIsSI SHEPTUSI CUCTEMBI.

7. IlepBoe Hauano TepMoauHaAMUKU. TermnoeMKocTh (yaenbHast, MOJIIpHAasi, UX CBSI3b).

8. IlepBoe HavaI0 M U30MPOIIECCHI.

9. Anmmnabarnueckuii mporecc. YpaBHeHnue I[lyaccona. PaGora B aamabatuueckoMm mpo-
1ecce.

10. Kpyrooii nporiecc. O6parumbie u HeoOpaTtumblie pouecchl. KIT/I muka.

11. Dutponus cucremsl S. BepoATHOCTHOE TOJIKOBAaHUE SHTPOIIUU.

12. Bropoe HayaJio TEPMOJIUHAMHUKH.

13. Teopema Kapwno. [{ukn Kapno.

DJIEKTPOAMMHAMUKA

DJIEeKTpOCTaTHUECKOE T0JIe, XapakTepucTuku. 3akoH Kynona. HampspkeHHOCTB TOJS.
[TpuHIMI CyNIePHO3UIINH IEKTPOCTATHUECKUX monei. [Ipumepsr.
Teopema Octporpajackoro-I"aycca 1uist 2I€KTpOCTATUIECKOTO TIOJIS B BaKyyMe.

oo

PaGota snekrpocraTudeckoro nous. [{upkynsuus Bexkropa E asnekrpocrarmueckoro
TOJISL.
[TorennuanbHas SHEPIUs U MOTEHLUAN JIEKTPOCTATUYECKOTO MOJIS.
HanpspkeHHOCTD U TOTeHIINA, MX B3aUMOCBSI3b.
OneKkTpudecKas eMKOCTh POBOAHUKA. KOHIeHCATOpBl, EMKOCTh KOHEHCATOPOB.
DHeprus JIEKTPUIECKOTO MoJisl. DHeprusi KoujaeHcaropa. [IMoTHOCTh SHEpruu.
[TocTOsHHBIN ANIEKTPUYECKHH TOK, CHIIa U IIIOTHOCTh ToKa.  DJIC u HanpspkeHue.
10. 3akon Oma. ConpoTtuBieHnue npoBoaHNKa. CBEpXIPOBOAUMOCTb.
11. 3akon Oma B nu¢depeHuunansHoi hopme.
12. Pabota 1 MomHOCTh TOKa. 3akoH J[xoyis-Jlenma.
13. O6006u1eHHsIH 3akoH OMma.
14. TlpaBuna Kupxroda.
15. MaruutHoe nose, xapakrepucTiku. 3akoH buo-Caapa-Jlamiaca; npumeps! pacueTa
MarHUTHBIX TOJIEH; TPUHITUT CYTIEPIIO3UIIMN MAarHUTHBIX TTOJICH.
16. 3akon Ammepa. Cuia B3auMoJeHCTBUS ABYX MapajlieIbHbIX POBOAHUKOB C TOKAMH.
17. Cwuna JlopeHua u ee cBoiicTBa. J[BU)K€HHE YaCTUI] B MATHUTHOM II0JIE.

©ooN O

18. Ilupkynsuus Bektopa B ; 3akon momoro Toka.

19. DnexTpomarHuTHas MHAYKIMS, 3aKkoH dapanes, BBIBOA €ro M3 3aKOHA COXPaHEHMS
SHEPruH; npaBwiio JIeHna.

20. DHeprus MAarHUTHOTO MOJIsl, JIOTHOCTh SHEPTHH.

21. Tlonspu30BaHHOCTh IUAJIEKTPUKA. DJIEKTPUUECKOE IOJIE B JUIIIEKTPHKE. DICKTPH-
yeckoe cMerenue D.

22. TIpoBOIHUKH B 3JEKTPOCTATHUECKOM MoJie. [IprMeHeHre CBOMCTB TPOBOTHUKOB.

23. MarHuTHbBIIl MOMEHT 3JIEKTPOHA U aToMa

24. HamarHm4eHHOCTH BellecTBa. MarHUTHOE TOJie B BeUIecTBE. TeopemMa O IHUPKYIIs-

unu Bektopa H B Bemectse.
25. lua- u mapamaraeTnku. @eppomaraeTuki. OeppuThI.

—

26. BI/IXpeBOC QJICKTPHUYICCKOC IOJIC. TeopeMa O UPKYJIALHUKU BCKTOPaA E B [ICPCMCHHOM
SJICKTPOMAarHuTHOM I10JI€



—

27. Tok cmemenus. Teopema o HMpKyssauuu BekTopa H B mepemMeHHOM »exTpomar-
HUTHOM IIOJIE.
28. YpaBHEHUS dIIEKTPOJIMHAMUKNA MakcBeia B MHTErpalbHOU Gopme.

Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecriedeHue TUCHUILTHHBI

Ne Mecto u
/o ABTOpBI Haszsanue roJ U3IaHUS
1 2 3 4
OcHOBHas nuTeparypa
1 |H.J. CaBueHko, Yura
T.B. Ky3pmuHa, OCHOBBI ®1U3UKHU, HACTE | 2017 1.
T.B. Paxienosa
2 |H.A. CaBueHko, Yura
T.B. Ky3pmuHa, OCHOBBI ®13UKH, HACTHE I 2017 r.

A.Il. lpyXuHuH,
T.B. PaxienoBa

3 |T.AU. Tpopumosa Kypc ¢puzukn M., 2010 r.
4 | A.P. Bepxotypos, ®dusnka: yaebHoe mocobdbue ass 6akagas- UYura,
B.A. lllamonHuH, poB 2018 r.
C.1O. benkun
JlononHuTenpHas IMTeparypa
5 |N.B.CaBennes. Kypc obmreit pusuku, T. 1, 2, 3 CIIo.,
2007 r.
6 |T.U.Tpodumona Kypc ¢husuku ¢ npumepamu permieHus M., 2010 .
3aja4, T. 1, 2
7 |A.A. letnag, CripaBoYHHK 110 (pr3mKe M., 2005 r.
Bb.A. SIBopckuii
8 |C.D. dpum Kypc obmieit pusukn, T.1,2,3 CIIo., 2007 r.
9 |M.E. Uponos 3agauu no obuel Gpusuke P. u/n, 2005 1.
CoOcTBeHHbIE YUeOHbBIE TOCOOHS
10 |A.P. Bepxotypos, ®duzuka: yueOHbIe MaTepUabl U KOH- UYwura, 2007 1.
C.IO. bypuiosa, TpoJabHbIEe paboTsl. YacTs 1.
T.B. Ky3pmuna
11 | A.P. BepxoTypos, ®dwusuka: yueOHbIE MaTepUaIbl U KOH- Yura, 2008 r.
C.1O. benkus, TpoJdbHBIE paboThl. YacTs 2.

T.B. Ky3pmuHa,
H.H. JIuxanoBa

[IpenonaBarens: noeHT Kadeapsl GU3NKU, KaHIUAAT TEXHUUYECKUX HAYK

# Ky3pmuna TatesiHa ButanbeBHa

3aBenyromnias kadenapoit Gu3NKU: JOKTOP MEAArOrHIecKuX HayK, mpodeccop

W/

Jecnenko CBeTnana IHHOKeHTheBHA
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