MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHU S POCCUMICKOI ®EJIEPALINA
denepanbHOE TOCYITAPCTBEHHOE OIOKETHOE 00Pa30BaTEIbHOE YUPEXKISHUE BBHICIIETO0 00pa30BaHUs
«3abaiKanbCKUil rOCYAapCTBEHHBIM YHUBEPCUTET»

(®I'BOY BO «3a0I'Y»)

(DaKy.]'IBTCT CCTCCTBCHHBIX HAYK, MATCMATUKHU A TEXHOJIOTUH

Kadenpa puzuku

YUYEBHBIE MATEPUAJIBI

NJISI CTYI€HTOB 3204HO GopmMbl 00yUeHH s
C YCKOpEeHHbIM CPOKOM 00YyUeHUs

o gucuuIuinae «duzuka

Jutst HarpasyieHust moArotoBku (crenuansHocT) 20.03.01 TexnocdepHas

0€30MacHOCTD

OO61mast Tpy1I0€MKOCTb TUCIUIUIMHBL (MOAYJIsl) - 252 yaca, 7 3a4eTHBIX
€MHHUIL]
dopmMa TEKYILIErO0 KOHTPOJIS B CEMECTPE: MEPBBIA M3Yy4aeMbId CEMECTP —

KOHTpoJIbHOE 3a7aHue No 1, BTopoit uzydaembiii ceMecTp — KOHTPOJIBHOE 3a/laHue
Ne 2.

KypcoBas padota (KypcoBOil MPOEKT) — HET

dopMa MPOMEKYTOUYHOTO KOHTPOJSI B CEMECTPE: IMEPBBIM H3y4aeMbId

CEMECTp — 3a4eT, BTOPOU M3y4aeMbIi CEMECTp - K3aMEH



Kpatkoe conep:xanue kypca (1, 2 cemecTpbl)
JIEKIIMOHHBIE 3AHATUA

1. Kunematuka M JMHAMUKa [IOCTYNATEJBHOTO M BPAIATEILHOTO JBM)KEHUH. 3aKOHbI
COXpaHEHHs UMITYJIbCa, MOMEHTA UMITYJIbCA, MEXaHUYECKON SHEPTUH.

2. OCHOBHBIE XapaKTEPUCTUKH U CBOMCTBA 3JIEKTPOMArHUTHOTO MOJISL. DJIEKTPUUECKUE U
MarHuTHBIE CBOMCTBA BEIIECTBA

3. BomnnoBele mponecchl. OCHOBHbIE — XapaKTEPUCTUKU. YPaBHEHUE  BOJHBI.
Knaccudukamuss u CBOHCTBa YNpYyrux W 3JIEKTPOMAarHuTHBIX BoiH. Ilpuuinun [roiirenca.
PacnipocTpanenue BOJIH B OJHOPOAHON U HEOJHOPOAHOM cpelie U IIPpU NePeXoe U3 OJHON Cpebl
B apyryto. MaTepdeperuns , tudppakuus 1 moispu3aus BOJIH.

4. TeroBoe U3Iy4YeHUE, €r0 XapaKTEPUCTUKH U 3aKOHBI . TPyIHOCTH BOJHOBOW TEOpUU
npu OOBSCHEHWH 3aKOHOMEpHOCTEH TeruoBoro minydenus. [umoresa [lmanka. @otodddext.
3akonbl CrosneroBa. TpyaHOCTH BOJIHOBOM TEOPHUH TIPH OOBSICHEHHUH 3aKOHOMEPHOCTEH
dororddekra. ['nnoresa u ypaBHeHHE DUHINTEHHA.

I[TPAKTUYECKUE 3AHATUA

1. 3axoHbl coxpaHeHus. Pemienue 3anay.

2. IlepBoe Hayano TepMoAMHAMUKHU TerioBble MallMHbI. Pemienue 3anau

3. JIBwxeHuE€ 3apsLKEHHBIX YacTUIl B MPOJOJLHOM U TOMEPEYHOM JJIEKTPUUECKOM U
MarHuTHOM 1noJie. Pemenue 3anay.

4. VYpaBHeHHE U TMapaMeTphl TapMOHWYECKUX KosieOanuil. CrokeHHe KojaeOaHuil.
Pemenne 3agau

5.YpaBuenne lllpenunrepa. OmpenencHue BEPOSITHOCTH HAXOXKIACHUS YaCTUIBI B
MOTEHIUAIBHOU SIME.

6. WznydyeHue SIEKTPOMArHUTHOW »HepruM atomamu. Pacuer u aHanmm3  criekTpa
M3JIy4€HHUs] aTOMOB BOJIOPOJA.

7. PaninoakTHBHOCTH. DHEPTHUS CBSI3U aTOMHBIX SJIEP.

JIABOPATOPHBIE 3AHATUA

1. HBy‘-IGHI/Ie OCHOBHOT'O YpaBHCHHA JUHaAMUKH BpamaTeJIbHOI0O JBWKCHUA.
OHpeI[eJ'ICHI/IC MOMCHTA MHEPIUHU METOJAOM KPYTUJIIbHBIX KoJebaHnit

Bropoii cemecTp
(BTOpOIi M3yuaemblii cemecTp)

dDopMa TeKylLIero KOHTPOJIs

KonrpoabHoe 3aganue Ne 2

Odopmienne nucbMeHHoiI padoTsl coranacHo MU-01-02-2018 «O0mue TpedoBanus K
NOCTPOEHHIO H 0(pOPMIIEHUIO YUeOHOIi TEKCTOBOM JOKYMEHTAIIMU»

® BLIOJHEHHOE KOHTPOJBHOE 33JaHue o¢opMIIseTcss B UIKOJIbHOM TeTpaau B
pykonucHO# ¢opme. TeKCT aoikeH ObITh HAaMCaH YETKUM pa30OpUMBBIM MOYEPKOM (CHHUMHU
WJIM YePHBIMU YepHUJIaMHU (TTAcTOi)) Ha 00EMX CTOpPOHAX TETPATHOTO JIUCTA C BBHICOTON OYKB U
udp He MeHee 2,5 MM. PaccTosiHre MeXy OCHOBaHMAMH CTPOK 8-10 MM.

® Homep éapuanma onpeoensemcsa no nocieoHeil uugpe Homepa 3a4emHuoil KHUMCKU
(wmuugppa cmyoenma). Hatipumep, Homep 3aueTHON KHIDKKKA 19982011, 3HauuT HOMEp BapuaHTa
KOHTPOJIbHOTO 3amanus mno ¢usuke Ne 1. Homepa 3adau, kKomopwvle cmyoeHm 00J1)ceH
6KII0YUMb 8 C60€ KOHMPOJIbHOE 3a0anue, onpeoenaomcea no maodauye (cm. Huxce).



® 3AJIAUH (YCJOBUS 3AJAY), BXOJSIIIUE B BAPUAHT, COJEP)KATCS B
YYEBHOM MOCOBUM «OCHOBbBI ®U3UKW», YACTh 11 (CTP. 230-254).

® YUEBHOE IIOCOBHME «OCHOBBI ®U3UKM», YACTDH |l maxoaurcsa B mamke
YUYEGBHUKMN.

® Ha TutynpHOM JucTe (Ha OOJIOXKKE TETpaau) Kaxaoh opopMIICHHON paboOTHI cCleayer
NPUBECTH CBEICHHUS O CIEAYIOIIEMY 00pasiy:

MMHUCTEPCTBO HAYKH Y BBICILIET'O OBPA3BOBAHNS POCCUMCKOM ®EJEPALIMNA
denepaibHOE FOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIETO 00pa30BaHuUs
«3abalKaJIbCKUI TOCYIApPCTBECHHBIM YHUBEPCUTETY
(®T'BOY BO «3abl'V»)

KonTpoJsbHoe 3aganune Ne

ITo

CrynenTa rpynisl No 3aueTHOM KHUXKH BapuaHT

®.N.0. ctynenra

PaGoTa nonyyeHa yHUBEPCUTETOM

Onenka paboThbl

PenienzeHt JlaTa npoBepku

® KoutrposbHoe 3agaHue caaercsi npenoaaBarenw kadeapbl ¢usukun 3aol'y,
BelylleMy NpPaKTHYeCKHe 3aHATHS N0 JAUCHUIUIMHE «DPusukay, BO Bpems
IK3aMEHAIMOHHOM ceccuM (pamMuiIMI0 MpenmogaBaTesisi cjleAyeT CMOTPeTh B PACHHCAHUU
3aHATHI).

KonTpoabnoe 3aganue Ne 2 cm. Tabiuia

Tabruya
Bapuant Howmepa 3anau
1 601 611 701 711 811 931
2 602 612 702 712 812 932
3 603 613 703 713 813 933
4 604 614 704 714 814 934
5 605 615 705 715 815 935
6 606 616 706 716 816 936
7 607 617 707 717 817 937
8 608 618 708 718 818 938
9 609 619 709 719 819 939
0 610 620 710 720 820 940




Pexomenaauuu Kk 0(popMIICHHIO 3a1a9H

® YMeHue peuiaTtb (1)I/I3I/I‘I€CKI/IC 3aJa4un HpI/IO6peTaeTCSI CUCTCMAaTHNYCCKHNMH
YIIPa)KHCHUAMU. YtoObI MMOATOTOBUTHCA K BBIIIOJJHCHHUIO KOHTPOJBHOT'O 3aJlaHUA,
CICAYCT IIOCJIC U3YUCHHUA OYCPCAHOI'O pa3aciia y‘{e6HI/IKa BHHUMATCJIIBHO HU3Y4YUTb
IMOMCHICHHBIC B HEM IIPUMCPLI PCIICHUA TUIIOBBLIX 3a1a4.

® YcioBue Ka}KIIOﬁ 3aJa91 B KOHTPOJIBHOM 3aJaHHM HAJAO 3aIlluCaTb
TTOJIHOCTEIO Oe3 COKpaHIeHI/II‘/’I, YKa3aB HOMCDP 3aJ1a4H.

® Hampumep:

a). 3aoaua Ne 121.

b). Vcnosue. B nepeBsiHHBIN 1Iap Maccoid M= 8 KT, MOABEIICHHBIH ...
c) Cywnocmo sa61enusl.

e). Pemenmne. ....
f). OTBerT:.....

® [lepen HavaIOM pelIeHUs 3aJa4l He0OX0IMMO KpaTko (1-2 mpennoxeHus)
ONKCaTh CYHIHOCTh fIBJEHMSA, paccMaTpuBaeMoro B 3amgade. ChopmynupoBaTh
3aKOHBI, ONKCHIBAIOIINE PAaCCMATPUBAEMOE SIBJICHHE, B 00LIEM BHJe CIOBAMM U
aHanuTuyecku. dopMynbl JOKHBI OBITH HAmUCaHbl OT PYKU C NPUMEHEHHEM
JaTUHCKOTO M TpedecKkoro andaBuUTOB, ¢ paciu(poBKOi BcexX OyKBEHHBIX
0003HAYCHMUIA.

® B Tex ciydasx, KOrJa BO3MOYKHO, BBIIIOJIHUTH MOSICHAIIIUHM PHCYHOK
(4epTesk), C TOMOIIBIO YEPTEKHBIX MPUHAIICIKHOCTEH, C 0003HAYECHUSIMU
¢durypupyomux B (QopMylax yrioB, pAacCTOSHUN, HAINpaBICHUN BEKTOPOB, a
TakKe TIpauKy, WUIIOCTPUPYIOIIME 3aKOHOMEPHOCTH  PACCMATPUBAEMOIO
SBJICHUSL.

® Ka:knbplii mar pemeHuss HeoOXOIMMO CONMPOBOMKAATH  CIOBECHBIM
000CHOBaHUEM, HATIPUMED:

- Ha OCHOBaHWM 3aKOHA........ , - [0 ONPEIEICHHUIO. ....... , = W3 TEOMETPUUYECKUX
COOOpaXeHUM, CIACAYIONINX W3 PUCYHKA...... , - HCHOJIb3ys TaliuIy...... , -
UCTIONB3YS TpaduK........ , - HampaBliEeHUS BEKTOPOB OMpEIEIsIeM COTIACHO
OpaBUILY....... ..... U T. 1.

® UyicioBble 3HAUYCHUS BEJIMUWH MPH MOJICTAHOBKE UX B PACUETHYIO (POpMYITy
cienyeT BbIpakaTh TOJNbKO B eauHuiax CU. UwucnoBbie 3HaueHUs] (DUIUIECKUX
KOHCTaHT U TaOJIMYHBIX KO3 duimeHToB npuBeaeHsl B [Ipunoxenun A, yaeOHOTO
nocobust «OcHoBwl pusukm» Yacts |, Yacts I,

® [Ipu moacTaHOBKE B pacyeTHYIO (QopMyiry, a TakKe MpH 3alrcy OTBETa
YUCJIOBBIC 3HAYCHHS BEIUYMH CJENyeT 3aluchiBaTh B CTaHIAPTHOU QopMme.
Hampumep, BMecto 3520 Hamo 3amucatsb 3,520-10°, BMecto 0,00129 Hamo 3amucartsh
1,29-10'3 U TaK Jajee.



® [loncTaHOBKY 3Ha4eHUN (U3NYECKUX BEIUYMH B PACUYETHYIO (HOpMyIy
HAJI0 MPOBOJUTH C COOIIOICHUEM TIPABIII MPUOIMKEHHBIX BbIUMCIeHUNA. [lomydnB
YHCIIOBOW OTBET, OICHHUTH, TJI€ 3TO IejecooOpa3Ho, ero mpaBaonogo0HOCTh. B
psze ciaydaeB Takasl OIICHKa MOMOTraeT OOHapYXHUTh OMMUOOYHOCTH TOTYyYECHHOTO
pesynbrata. Hampumep, ko3hUIMEHT MOJIE3HOTO NEHCTBUS TEIUIOBON MAaIIUHEI
HE MOJKET OBITh OOJIBIIIE SAUHUIIBI, SJICKTPUUECKUN 3aps]] HE MOKET OBITh MEHBIIIE
3JIEMEHTAPHOTO 3JIeKTpHYeckoro 3apsima e =1,69-10"° Ki, ckopocts Tema He
MOYeT OBITh GOJIBIIE CKOPOCTH CBETa B BakyyMe ¢ = 3-10° m/c u Tak nanee.

® B pabGotax cieayeT NPUMEHATh CTAaHAAPTU30BAHHBIC  CMHUIIBI
bu3nYecKuX BEIUYUH, UX HAMMEHOBaHUS U 0003HaueHus: B cootBeTcTBUM ¢ ['OCT
8.417-81. IlpumeHeHHue pa3HBIX CUCTEM OOO3HA4YeHHUs (HU3NUYECKUX BEJIIMYUH HE
JOTTYCTHAMO.

B Tekcre He nomyckaercs:
- 0003HAYaTh PA3INYHBIC BEIMUMHBI HIIA TTApaMETPhl OTHUM U TEM K€ CUMBOJIOM;
- MPUMEHATH COKpAICHUS CJIOB, KPOME YCTAaHOBJICHHBIX MPABWIAMH PYCCKOM
ophorpadumu;
- CcoKpamaTh O0O3HAYCHHWS CIWHWUI (DU3UICCKUX BEIWYHWH, €CIH OHHU
ynoTpeoisaoTcs 6e3 mudp, 3a UCKIIOYEHUEM €AUHUIl (PU3HUYECKUX BEIUYMH B
rojIOBKax M OOKOBHMKax TaOJHI] U B pacmudpoBKax OyKBEHHBIX O003HAYCHUH,
BXOJISIIUX B (DOPMYJIIBI U PUCYHKU;
- MPUMEHATH 0€3 YMCIOBBIX 3HAYEHUUW MaTEMaTUYECKUE 3HAKU, HAmpumep, >
(6onbire), < (MeHsblIe), = (paBHO), a Takke 3HaKU N (Homep), %o (IPOLIEHT).

BreinosiHeHue J1a0opaTopHBIX padoT

JlaGopatopHble pabOTHI MPOBOASATCS BO BpPEMsl SK3aMEHAIIMOHHBIX CECCUM.
[{enw 1abopaTopHOTO MPaKTUKyMa — U3YyYUTh (PU3UYECKUE SBIICHUS;, YOSAUTHCS B
MPaBUIILHOCTH TEOPETUYECKUX BBIBOJIOB; MPUOOPECTH COOTBETCTBYIOIINE HABBIKU
B oOpameHun ¢ (GU3MYECKUMU TpuOOpaMH, HAy4YUThCs 00padaThIBaTh,
aHAIM3UPOBATh PE3YJIbTAThl IKCIEPUMEHTAIBHBIX W3MEPEHUN W OLIEHUBATh UX
MOTPENTHOCTH, OoJiee TITyOOKO OBJIaJETh TEOPETHUECKUM MAaTEPHAIOM.

Brinonaennyto 1adbopatopHyo paboty cienyeT ohopMIIATh B BUIIE omyema
(npomoxona). Otder mo mabopaTopHOM paboTe SBISETCS OJHUM W3 BHJIOB
TEXHUYECKOHN JTOKYMEHTAIINH U JIOJDKEH YIAOBJICTBOPSATH TPEOOBAHMAM CTaHIAPTOB.
OO01mMMH TpeOOBaHUSMU K OTUETY IO JJA0OpaTOpHOM paboTe SABISAIOTCS:

— YETKOCTh MIOCTPOCHHSI,;

— JIOTUYECKas MOCIEI0BATEIHbHOCTh U3JI0KEHHUS MaTepUaa;

— yOeauTebHOCTh apryMCEHTAIINH,

— KpPaTKOCTh ¥ TOYHOCTH (POPMYIHPOBOK, HCKITFOYAIOIIMX BO3MOXXHOCTh
CyOBEKTUBHOTO ¥ HEOJJTHO3HAYHOTO TOJKOBAHUS;

— KOHKPETHOCTh U3JIOKEHUS Pe3yIbTaTOB pabOTHI;

— JI0Ka3aTeJIbHOCTh BHIBOJIOB 1 0OOCHOBAaHHOCTH PEKOMEH/IAIUN.

Otyer mo mnabopaTopHOW pabOTe BBIMOMHIETCS KaXIbIM CTYACHTOM
camocToaTenbHO. Jlomyckaercs oopMIIsITh OMH OTYET Ha TPYIIY U3 JIBYX-TPeX
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CTYACHTOB, €CIId IpU MPOBEACHUH JTaOOPaTOpPHOM pabOThl CTYIEHTHI MOKa3alu
XOpOULIYI0 MOATOTOBJIEHHOCTh U OTYET IPENCTABISIETCS HA NMPOBEPKY K KOHILY
TEKYIIETO 3aHATHSL.

OTuer [OJDKEH BKIIIOYATh: MUMYAbHLIL JUCH, 688e0eHue, ONnuUcaHue
YCMAHOBKU U MeMmOOUKU IKCHEPUMEHmMA, OCHOGHble pacuemmuvlie QopMyabl,
pe3yavmamsl pabomul U UX AHAIU3, 3aKTI0UEHUe.

Ha TuTy1bHOM JHMCTe yKa3blBaeTCs: Ha3BaHWE MMHHCTEPCTBA, Ha3BAHUE
y4eOHOTO 3aBeJieHUs, Ha3BaHWEe Kadeappl, Ha3BaHWE paboTHl (1abopatopHas ¢
yKa3aHUEM TEeMbI), paMHUIIisi U MHHUIHMAJBI CTYJeHTa, ero mudp (HoMep 3a4eTKH),
HOMEp TpyNIbl, paMUiIus U HMHHUIMAIBI MPENoAaBaTels, MPOBEPUBIIETO padoTy
(cM. mpumep).

MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUNA
denepantpHOE TOCYJAPCTBEHHOE GI0DKETHOE 00Pa30BaTEIBHOE YUPEIKACHHUE BBICIIETO 00pa30BaHuUs
«3abalikanbCKUil TOCYAapCTBEHHBIH YHUBEPCUTET»

(®T'BOY BO «3abl'V»)

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

K J1a0opaTopHOil padoTe Ne

(Ha3BaHue pabOTHI)

Jara [Toamucs npenoaasaresb

® BpeeHue JOHKHO KPaTKO XapaKTepU30BaTh HCCIEAyeMoe sIBJIeHHE (Tpoliece, 3aKOH,
npubop). Bo BBeneHun HEOOXOAMMO yKas3aTh 1LieJb JaHHOW paboThl. BBeneHue MOMKHO OBITH
JTAKOHWYHBIM U KPATKUM.

® OnucaHue YCTAHOBKH M METOAMKH JKcCIepuMeHTa. B paszmene ciemyer KpaTko
OnucaTh METOIMKY 3KCIEPHUMEHTa W NMpHUOOp (YCTAaHOBKY), MCHOJIB3YEMBIH JAJISI BBITOJIHEHHS
naboparopHoit pabotel. [Ipm 3TOM HEoOXOAMMO YyKa3aTh, KakUe MapaMeTpbl HCCIIETyeMOM
CHCTEMBI M3MEHSIOTCS B Mpoliecce paboThl M UTO MPH 3TOM u3Mepsiercs. B Tom cimyuae, korna
mabopaTopHas paboTa COCTOMT M3 HECKOJIBKHX 3aJaHWH, HEOOXOAMMO Ul KaXKIO0TO W3 HHUX
NPUBECTH CBOIO METOJIMKY U3MEPEHUH.

® OcHoBHbIe pacyeTHble ¢opmyiabl. B maHHOM paszgene NpuUBOIATCS TOJIBKO Te
dbopMyIbl, KOTOpble OyIyT KCIOJB30BAHBI MPU 00pabOTKE IKCHEPUMEHTAIBHBIX PE3YyIbTaTOB,
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BKJTI04ast (pOpMyIIBl UIs pacueTa MmorpemHocTeii usmepenuii. Bee mpomexxyrounsie GopMyisl He
IIPUBOIATCSL.

® PesyabTaThl paGoThl M MX aHAJAU3. B 3TOM pazgene oTyueTa JOJDKHO H3JIaraThCst
MIOCJICIOBATEIBHO COICPIKAHUE BBIMTOIHAEMON PaOOTHI: MPEIBAPUTEIbHBIE PACUETHI, PE3YJIbTATHI
SKCIICPUMCHTA U HUX aHaJIU3. HCO6XOI[I/IMO NPHUBOAUTH YUCJIIOBBLIC paCyCThI, ACJIaA CCbUIKM Ha
UCTIONIb3yeMble pacueTHble (GopMmyibl. Ecim pacueTHas BeNWYMHA HWMEET Pa3MEPHOCTb,
HEo0X0uMO €€ yKa3biBaTb. OKOHUYATENIbHbBIE PE3YJIbTATHI 3KCIEPUMEHTA CIIEAYET IPUBOIUTH B
BUJIC M3MEPEHHBIX BEJIMYHMH, TaOMUIl U TpadUKOB B 3aBUCHMOCTH OT IEJIU JIAOOpaTOPHOMH
paboTHI.

PesynbTaThl peBapUTENbHBIX PACYETOB HEOOXOAMMO MPUBOIUTH C TOYHOCTHIO JIO TPEX
3Hauanmmx mudp. OKOHUATENBHBIE PE3yJIbTaThl CICAYET 3alUChIBATh B PAIIMOHATM3UPOBAHHON

dbopMe ¢ yKazaHHMEM CpPETHETr0 3HAUCHUS W3MEPEHHOW BEITUYHHBI <X>, abCcoFOTHOM

TIOTPENIHOCTH (I0BEPUTENHLHOTO HHTepBana) AX , a TakKe OTHOCHTENbHOM morpemHsocta | (X):

x = ((x)+ Ax)-10", f(x):g:...%.

(x)

qI/IC.HeHHOG 3HAYCHUC H3MepeHHOfI BCIINYHNHBI cnenyeT 3aIIUChIBATH B 3aBUCUMOCTHU OT
BEJIMYMHBI IOIPEIIHOCTH M3MepeHui. Hampumep, pe3ynbTar M3MEpEeHHs] TEPMOAMHAMUYECKON
TEMIIEPATYPHI

T =(1,04+0,09)-10° K, f(T)=9%.

B Ta6JII/IIlaX CJIGI[yeT yKa?:aTI) KaKk HCXOIOHBIC BCJII/I‘{I/IHI)I, TaK U pe?,y.HI)TaTI)I
9KCIIEPUMEHTA C YKa3aHUEM MOTPEUTHOCTEN U3MEPEeHU (JOBEPUTENbHBIX HHTEPBAJIOB).

Ha rpadukax TeopeTndeckyro 3aBUCHMOCTh CIEIyeT OTMeYaTb B BHIE TOYCK, a
BKCHepI/IMeHTaJ'IBHyI-O 3aBUCUMOCTh — B BHIC pr)I(KOB, erCTI/IKOB n T.4. C y1<a3aHI/IeM
IlOBGpPITeJIBHBIX I/IHTepBaJIOB I/I3M€p€HI/I$I 10 BCEM KOOpI[I/IHaTaM I‘panI/IKa.

B Ta6J'II/II_[aX cnez[yeT y'KaSaTL KaKk HCXOJHBIC BCJIIMYMHBI, TaK H pe3ynLTaTLI
HKCIEPUMEHTA C YKa3aHUEM IOTPEIIHOCTEN U3MEPEHUN (JI0BEPUTEIbHBIX HHTEPBAJIOB).

Ha Fpa(bHKaX TeOpeTI/I‘IeCKYIO 3aBUCUMOCTDH CJ'ICI[yeT OTMC€Y4aTb B BHJAC TOYCK, a
BKCI'Iepl/IMeHTaJIBHYIO 3aBUCUMOCTh — B BHIC KPY)KKOB, erCTI/IKOB U T.4. C YKaSaHI/IeM
I[OBepI/ITeJ'IBHBIX I/IHTepBaJ'IOB I/I3MepeHI/I$I I10 BCEM KOOpL[I/IHaTaM l"pa(I)I/IKa.

® 3akiouyeHue. B 3akioueHMM JOJDKHBI OBITH M3JI0KEHBI BbIBOABL. CopepixaHue
BBIBOJIOB 3aBHCHUT OT L€ paboThl. B Tex ciydasx, Korjaa 1eibplo paboThl SBISETCS U3yYEHUE
KakMX JINOO 3aKOHOB WJIM SIBIIEHHH, B BBIBOJIaX HEOOXOAMMO CJ€NaTh 3aKIIOYEHHE O TOM,
MOJATBEPXKJIAIOTCA JIM SKCIIEPUMEHTOM paccMaTpUBaeMble 3aKkoHbI (siBneHus). Kpurtepuem
HOJTBEPXKICHUS U3Y4aeMOro 3aKOHa (SBJIEHUs) SBISETCS TOT (PAKT, YTO IKCIEPUMEHTAIbHBIE
TOUYKH (KPY’KKH) Ha rpauKe pacroyiaraloTcsl BJOJb JIMHEAPU30BaHHON (TEOPETUYECKOM) IPSIMOM
B IIpeJIeNax JOBEPUTEIBHBIX HHTEPBAJIOB.

B Ttex caywasix, xorma B XOJ€ BBINOJHEHUS J1abOpaTOpHOMl pabOThI OMPENEISIOTCS
M3BECTHBIE KOHCTaHTHI (Hampumep, TnoctosHHas Ilnanka N kospduiment IMyaccona y ans

e
HN3BCCTHOI'0 rai3a, OTHOIICHHUEC 3apAga 3JICKTPOHA K €ro macce —), HGO6XOI[I/IMO IMPOBECTU

CpaBHCHHC MMOJTYYCHHBIX paCyYC€TOB C TaOJIMYHBIMA JaHHBIMH.
B BbIBOAAX HGO6XO}11/IMO YKa3aTb COrjlaCuc WJIM BO3MOXXHBIC IMPHYMHBI PACXOXKIACHUA
TCOPCTUUCCKHUX U MMPAKTHUICCKUX PE3YJIbTATOB, a4 TAKIKE TaOJIMYHBIX JaHHBIX.

B konye cemecmpa coams 3k3amen (3auem). 3aumeHHble KOHMPOTbHbIE U
aadopamopHvle padomuvl NPEOvAGIAIOMCA IKZAMEHAMOPY 60 6pPeMs IK3AMEHA
(3auema). Cmyoenm 00.151cen Oblmb 20Mo08 60 epems IK3ameHna (3auema) oamo



NOACHEHUS NO CYULECMEY PeUleHUs 3a0al, 6X00AUUX 8 KOHMPOIbHOe 3a0anue U
N0 3a4mMeHHbIM 1a00PaAmopHbIM Padomam.

dopma NPOMeKyTOYHOT0 KOHTPOJISI
JK3aMeH
[lepeyeHb MpUMEPHBIX BOMIPOCOB JJIsl MOJTOTOBKH K IK3aMEHY
Koneoamenvnuie npoyeccoi

1. YpaBHEHUA U XapaKTEPUCTUKU TAPMOHUYECKUX KOJIEOaHUI

2. Ilpocteiimune KojieOaTeNbHbIE CUCTEMBI.

3. Iubdepennnansubie ypaBHEHUS KoJIeOaHUI

4. CnoxeHue KoiaeObaHuii METOJOM BEKTOPHBIX IHarpamMmm

5. ®a30BbIe COOTHOLIEHHUS B LEISAX IEPEMEHHOTO TOKA

Bonnoewie npoyeccot

1. YpaBuenue Bonubl. ['papuxu  X(t) u X(r).OU3U4ecKuii CMBICI
napamMeTpa «X» il MEXaHUYECKHX, 3BYKOBBIX U CBETOBBIX BOJIH.

2. XapakTepUCTUKHU BOJH U CBSI3b MEXKY HUMH.

3. Knaccudukamuss BosH. [1IKkasbl 3ByKOBBIX M 3J€KTPOMArHUTHBIX BOJH U
00JIaCTH MPUMEHEHUS BOJIH Pa3HbIX JIMANa30HOB YaCTOT

4. SIBneHust OTpaKeHUsI M MPEJOMIICHUS BOJH, UX OOBSICHEHHE HAa OCHOBE
npuHUuna [roiireHca. 3akoHbl OTpa)XEHUA U MpeaomiieHuss. OU3NUECKUl CMBICI
NOKa3aTelisd MpeJIoMIICHUS.

5. SlBnenue uHTEpPEpPEHIIUU BOJH. Y CIOBUS 00pa30BaHUSI MAaKCUMYMOB U
MUHUMYMOB B HUHTEP(PEPEHIIMOHHON KapTUHE.

6. SBneHue uUHTEpPEpPEHIMU BOJIH. YCJIOBUE HAONIOJCHUS yCTOMYMBOMN
UHTEPPEPEHIIMOHHON  KapTUHbI. KorepeHTHbIEe BOJIHBI, CIOCOOBI MOJIYYEHUS
KOTE€PEHTHBIX BOJIH B ONTHKE.

7. SABnenne mudpakuuu  BoidH. OOBSCHEHHE OCHOBHBIX A((PEKTOB,
BO3ZHMKAIOIIUX MpU Tudpakivu, Ha OCHOBe mNpuHIuMa [roiirenca — @penens.

8. SBnenme nmudpakmum  BonH. JudpakuuoHHas ~— pemieTka. Y clIoBUE
o0pa30BaHUsI MAKCUMYMOB B TU(PPAKIIMOHHON KapTHHE OT PEIIETKH.

9. SBnenue mossipu3aluKd BOJIH. ECTECTBEHHBIM M MOJIIPU30BAHHBINA CBET.
CriocoObl oSTydeHus MOJISIPU30BaHHOTO cBeTa. 3aKoH bprocrepa.

10. sBnenue nonspusanuu BoiH. [lepBriil 1 BTOpoii 3akoHbI Maitoca.

Kopnyckynapno-6011060ii 0yanuszm 31eKmpomMazHumHO20 noJis
(céema) u muxpouacmuy eeujecmaea

1. KopnyckyisspHO-BOJIHOBOM yaJlu3M CBeTa. SIBIEHMS, TOATBEPKIAOIINE
HaJIM4ME y CBETa BOJHOBBIX CBOMCTB M KOPHYCKYJSIPHBIX CBOMCTB. CBS3b MEXIY
BOJTHOBBIMHU U KOPITYCKYJIIPHBIMU XapaKTEPUCTUKAMU CBETA.

2. SIBnenue BHemHero ¢Gotoddpdexra. BonbT-ammnepHas XapakTepUCTHKA
dboroaddekra, onpenencHre Ha €€ OCHOBE KOJHWYECTBA BBIOUTHIX DJIEKTPOHOB U
VX KUHETUYECKOW YHEPTUU

3. SBnenue BHEIIIHETO dotorddexra. DKClepUMEHTaIbHBIC
3aKOHOMEPHOCTH siBJieHHs (3akoHbl CTOJIETOBA) U TPYAHOCTU MX OOBSCHEHUS HA
OCHOBE BOJIHOBOU TEOPHH CBETA.



4. SIsnenue BHemHero ¢otodddexra. 'mmoreza u ypaBHeHHEe DHHIITEHHA
JUTS 5TOTO SIBJICHUS

5. SlBnenue BHemHero ¢otodddexra. Kpacnas rpanuia ¢potorddexra u eé
BBIYKCIICHUE Ha OCHOBE YpaBHEHHUS DWHINITEHHA.

6. KopmyckynsaspHO-BOTHOBOH Ayanw3M MHUKPOUYACTHI] BElIecTBa. SBIeHUs,
MOJITBEPKIAIONINE HAIMYNE Y MHUKPOYACTHI[ BEIIECTBA BOJHOBBIX CBOHCTB U
KOPITYCKYJIIPHBIX CBOMCTB.

7. KopmycKyJsipHO-BOJHOBOM  Tyallu3m MHUKpPOYACTUL|  BEILIECTBA.
BonnoBas ¢yHkuus, e€ Qu3MyecKuil CMBICT W CBOMCTBAa. J[IMHA BOJHBI Je-
bponns.

8. KopnyckynsipHO-BOJTHOBOW JTyaqu3M MHMKpPOYACTHUI] BEIIECTBA. | paHHIIbI
IPUMEHUMOCTH KJIAacCU4YeCKOl MexaHUKU. COOTHOILIEHHS HEOIpPEaeIEHHOCTEN
['eiizendepra.

dnemenmuvl KEAHMOBOU MEXAHUKU U A0EPHOU (PU3UKU

1. Yro m3ydaer kBaHTOBass MexaHuka? OCHOBHOE ypaBHEHHE KBAHTOBOMU
mexanuku (YpasHenue lllpenunrepa st OZHOMEPHOHN CTAlMOHAPHOW 3ajayn).
OCHOBHBIE  OTJINUUSA JBIDKEHUS MHUKPOYACTHI] OT JBH)KEHHS MaKpOTed,
BBITEKAIOIIME U3 pereHus ypasHeHus Llpeaunrepa.

2. Ypauenue Ulpenunrepa /uis 31eKTpoHa B atoMe Bojopoaa. OCHOBHBIE
IIOJIOXKEHUSI KBAaHTOBOM TEOpUM CTPOEHMsI aToma. KBaHTOBBIE yucia, YCIOBHUSA
KBAaHTOBAHUS OCHOBHBIX XapAaKTEPUCTHUK JIEKTPOHA B aTOME BOAOPOAA.

3. KBaHTOBaHue 3HEprum 3JICKTPOHOB B aTroMe. M3iaydeHne u moriomeHune
AIEKTPOMArHUTHOM SHEpPruM aromamu BemecTsa. [loctynars!r bopa.

4. OcOOEHHOCTM MW pacyeT CIEKTpa H3Iy4YeHUs BOJOPOJa Ha OCHOBE
YCJIOBUSI KBAaHTOBAHUSL DHEPI'MH JJIEKTPOHOB M NOCTYJIaTOB bopa

5. YcnoBue KBaHTOBAHMUS JJIEKTPOHHBIX «opout». Ilpunnun Ilaynu.
[IpocTpaHCTBEHHAsI CTPYKTYpa MHOTO3JIEKTPOHHBIX aTOMOB. BaleHTHOCTh aTOMOB
U IIEPUOANYECKHAN 3aKOH MeHzeneeBa ¢ TOUKU 3pEHUS KBAaHTOBOM MEXaHUKHU

6. Ilpunuun Ilaynu. 3o0HHas Teopus NPOBOAUMOCTH KPUCTAIIIMYECKUX TEJl.
Knaccudukaiuys BemecTB MO 3JIEKTPUYECKUM CBOMCTBAM Ha OCHOBE 30HHOM
TEOPUHU

7. IlomynpoBonHuku.  BnusHue  temmepaTypsl Ha  IPOBOJMMOCTH
NOJIyIPOBOJHUKOB U METAJUIOB

8. IMomympoBomuuku. CoOCTBEHHass W  TNPUMECHAas  POBOJAUMOCTb
MOTYNPOBOAHUKOB. CBOMCTBAa p-N  mepexofa.

9. CoctaB u cTpoeHne aTOMHBIX sifiep. M30Tormbl. SInepHbie CHITBI.

10. SIBmenne wu 3akoH paninoakTUBHOrO pacnanga sanxep. llepuon
noxypacnana. Buael 1 cxembl paguoakTUBHOTO pacraja.

11. DHeprust cBA3M aTOMHBIX sJep. Bbiienenne U UCOIb30BAHKE SACPHON
DHEPI'UH.

12. Knaccudukamusi >JI€MEHTapHbIX 4YacTHIl. 3aKOHBI COXPaHEHHUS B
MUKpPOMUDE



Y4eOHO-MeTOAMYECKOE U MH(OPMAINIMOHHOE OOecriedeHre TUCHUILTHHBI

Ne Mecto u
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1 2 3 4
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1. |H. JI. CaBueHko, Yura,
T. B. Ky3pmuHa, OCHOBbI ®U31KU, YACTH | 2017 r.
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2. |H. . CaBuenko, Yura,
T. B. Ky3pmuHa, OCHOBbBI ®U3UKU, YACTHE I 2017 r.
A. Il. dpyxuHuH,
T. B. Paxuiennoa
3. |T. . Tpodpumona Kypc dusuku M., 2010 .
4. | A.P. Bepxotypos, duzuka: mocodue 111 6akaraBpoB Yura,
B. A. lllamonuH, 2018 r.
C. 10. benkun
JlononHuTenbpHas TUTEpaTypa
5. |H. B. CaBenbes. Kypc obmieit pusukn, T. 1, 2, 3 CIIo., 2007 r.
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 r.
9. |W.E. Uponos 3ajaun 1o oomei huznke P u/m, 2005 1.
CoOcTBeHHbIE yueOHBIE TOCOOUS
10. | A. P. Bepxotypos, ®dusuka: yueOHbIE MaTepUaibl U Yura, 2007 T.
C. IO. bypuiosa, KOHTpOJIbHBIE paboThl. YacTs 1.
T. B. Ky3pmuna
11. | A. P. Bepxotypos, du3snka: yueOHbIe MaTepUabl U Yura, 2008 1.
C. 1O. benkuH, KOHTpPOJIbHBIE PaboThl. YacTs 2.
T. B. Ky3pmuHa,
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[IpenogaBarens: AOUEHT Kadeapbl GU3NKH, KAaHIUAAT TEXHUYECKUX HAYK

v al

Ky3pmuna TatbsiHa ButanbeBHa

3aBenytoras kadeapoit GU3MKKU: JOKTOP MeJaroruuecKux HaykK, mpodeccop

s~

Hecnenko CBernnana MHHOKEHThEBHA
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