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1. IlepedeHb MIaHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO JMCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHNPYEMBIMH Pe3yJIbTaTAMM OCBOCHHs 00pa30BaTeIbHOI IPOrPaMMBblI.

B pe3ynbrate ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl MaruCTPaTyphbl 00yYaroniics

JIOJKCH OBJIAJICTh CISAYIOIIMMU pe3yibTaTaMi OOYYEHUS TO JUCIUILIHHE:

Brimycknuk gomkeH obiaanath

Konsr Pesynbrater ocBoerns OOIT IIepedens mIaHUPYEMBIX PE3yIbTATOB
KOMIIETCHIINU (comeprxaHnEe KOMIIETCHLIUI) 00y4eHus 1o TUCIUIUINHE
OIIK-3 CIOCOOHOCTBIO UCIIOJIb30BAaTh 3HAHUS O 3HaTh:

COBpEeMEHHOH (pU3HYECKON KapTHHE MHPA,
IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, CTPOCHUH BEIIECTBA IS
TOHMMaHUS OKPY’KAaIOLIET0 MApa U
SIBJICHUM ITIPUPOJBI

OCHOBHBIC (DU3MUYECKUE SIBICHUS U
OCHOBHBIC 3aKOHBI (DU3UKH; TPAHULIBI UX
MPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B
BAKHEHUINUX NMPAKTHYECKHUX
MIPIIIOKEHUSX;
OCHOBHBIE (DM3MUYECKUE BEIIMIUHEI H
(U3UYECKUE KOHCTAHTHI, UX
ompezeneHne, CMBICH, CIOCOOBI H
CJIMHHMIIBI UX U3MEPEHUS;
Ha3HAYCHHE U MPUHIIHITEI IEHCTBHS
BaXHEHINX (PU3MUECKUX TTPUOOPOB;
Ymersn:
00BSCHUTH OCHOBHBIE HAOIIOJaeMbIe
MIPUPOJIHBIC U TCXHOT'CHHBIC SBJICHUS H
3¢ eKTH ¢ To3uIHi (yHIaMEHTaIbHBIX
(hM3UYECKUX B3aMMOICHCTBHUH;
yKa3aTh, KAKUE 3aKOHBI OMUCHIBAIOT
JTAHHOE SIBJICHHUE W YPQEKT;
HCTOJIKOBBIBATH CMBICI (DU3MUYECKUX
BEJIMYUH U TIOHSTHIA;
3aICHIBATh YPAaBHEHUS ISl (PH3UUECKUX
BenmunH B cucteme CU;
Baapers:
HaBbIKAMH ITPUMEHEHUSI OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHYCCKOTO
aHaNM3a I PeIIeHus
©CTEeCTBCHHOHAYYHBIX 3a/1a4.

2. MecTo IHCHMILTHHBI B CTPYKTYpe 06pa30BaTe/IbHOM IIPOrpaMmbI .

JlanHast nucuuIimHa (MOAYNb) OTHOCUTCS K 6a30BbiM muctuiuinHaM (b.1.57). 3anstus
M0 JTAaHHOM NTUCHIMIUIMHE TPOBOATCA Ha |-M kypce (2 cemectp), 2-M Kypee (3cemectp). Puszmka
CO3MaeT YHUBEPCAIbHYIO 0a3y s U3y4eHHs OOmenpopecCHOHANBHBIX W CHEIHAIBHBIX
JVICIIATUTHAH, 3aKJIaIbIBaeT QYHAaMEHT IOCIIEAYIONIeTr0 00ydeH s B MarUCTPaType, acCliupaHType.
Ona na€t nenpbHOE MpeaCcTaBleHrne O GU3MUYECKUX 3aKOHAX OKPYXKAIOUIETO MHUPA B UX €IUHCTBE

1

OLIEHOYHBIX CPEJCTB)

MecTo TUCHMIDIHHBI OYIET YYUTHIBAThCS NpHU 3an0HeHUH Tabmuip! 1 B [Ipunoxennn 1 (Doux




U B3aUMOCBSI3M, BOOpYKaeT OakadaBpOB HEOOXOAMMBIMU 3HAHHSIMH IS PEHICHHUS Hay4dHO-
TEXHUYECKUX 33]1a4 B TECOPETUUCCKUX U TIPUKIIAJTHBIX aCTICKTaX.

B MeTonudeckoMm I1aHe JUCIUIUIMHA OMUPACTCS HAa 3HAHUS MO (U3HKE, MOTyYCHHBIC B
mkone. OcBoeHHe Kypca (PU3MKHM HEOOXOIMMO Kak TMPEAIIeCTBYIOIIEEe JUIsl psAaa APYTrux
TUCIUIUIMH: (DU3WUecKass XUMUsS, OO0IIas XUMHYECKas TEXHOJOTHUS, KOJJIOUTHAS XUMUS,
KPUCTAJUIOXUMUS U KpUcTauiorpadusi.

Teopernueckas 4acTh JUCIUIUIMHBI H3JIaracTcs B JEKIIMOHHOM Kypce. [lonydeHHbIe
3HAHMS 3aKPEIUIAIOTCS Ha JIA0OPATOPHBIX M MPAKTUYCCKUX 3aHATHUSX. )1 TEKyIero KOHTPOJIs
YCIIEBACMOCTH TPOBOMATCS TEOPETHUECKHE KOTOKBUYMBL. CaMocTosTebHast paboTa
npeaycMaTpuBaeT paboTy ¢ y4eOHO-METOAUYECKUM 00€CIIeUeHUEM JTMCIUIUIMHEI, BBIMIOJTHEHUE
JIOMAIITHUX 33/IaHUH, COCTABJIICHUE OTYETOB K JTJAOOPATOPHBIM paboTaM.

[IpomexxyTouHas aTTecTaius OCyIIeCTBIsAETCS B (popMe 3aueTa U IK3aMeHa.

Kpamroe cooeporcanue oucyuniunol:
Mexanuka. DnektpoMmaraeTusm. Konebanus n Bonabl. BogHoBas ontuka. @usznueckas
tepMoauHamuka. KBantoBas gpusuka. OCHOBBI (DM3HKH sIIpa M AJIEMEHTAPHBIX YACTHII.

3. O0beM ANCHUILINHBIL.

Bcero,
aKaJIEMUYCCKHUX
. 4acoB
Bun yuebnoit paboTbl
Ounas popma
oOyueHus

OO0mas Tpy10eMKOCTh THCIUIITHHbI 8/ 288

(3aUeTHBIX EAMHUIY aKaJIEMHUYECKHUX YacOB)

KonTakTHasi pa6oTa ¢ npenogaBarejiem: 138
3aHATUS JEKUUOHHOTO THIa 54
3aHSATHS CEMUHAPCKOTO TUTIA, B T.4. 72

CEMHHAPBI, TPAKTHYCCKHUE 3aHSATHUS 36
nabopaTopHbBIE paObOTHI 36

kypcoBoe npoektupoBanue (KP wim KII) -

KCP 12

Jpyrye BUJbl KOHTAaKTHOW paboThl

CamocrosiTesbHast padora 69

®opma Tekymero koHTpoJs (KoutponabHbie pabOThI, KOJUIOKBUYMBI) 2 cemecTp: 2
KOHTPOJIbHbIE
paboThl,
KOJUIOKBUYM
3 cemecTp:
KOJUIOKBUYM

dopma NPOMeKYTOUHON aTTecTauMu ( 3a4eT, IK3aMEH ) 2 cemecTp: 3au€T,
9K3aMEH;
3 cemecTtp
sKk3ameH (81)




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgenpl IMCOMIIMHLI U BUABI 3aHATHH.
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1. | Mexanuka 12 12 12 7 OIIK-3
2. | DJIeKTPOMArHeTH3M 10 16 6 7 OIIK-3
3. | Konebanus u BosiHbl. BosiHOBasi onTuka 10 8 10 7 OIIK-3
4. | ®duznyeckasi TepMOANHAMHUKA 4 16 OIIK-3
5. | KBanrToBas ¢u3uxa 14 8 24 OIIK-3
6. | OcHoBBI siiepHOii PU3NKHN ¥ GU3HKH 4 8 OIIK-3
3JIEMEHTAPHbIX YACTHIL
4.2. 3aHATHSA JIEKIIUOHHOTO THIIA
No HaumenoBanue temsl O6mbeM, | UnHOBarmoHHas
paznena Y KpaTKOe COAEpKaHUE 3aHATHS akas. dbopma
JIUCITUTLITUHBI 4ackl
1 Mexanuka 2 Caaiia-
Kunematuka. OCHOBHBIE KHHEMaTH4eCKHe npe3eHTaALUsS
XapaKTePUCTUKH KPHUBOJIMHENHOTO JBYDKCHUA:
CKOPOCTh U YCKOpEHHE. HopmamsHoe  m
TaHT'CHIIHATBHOE YCKOpEHHE. Kunemaruka
BpamaTejIbHOI0 JIBWIXCHUA: YIJIOBasgd CKOPOCTbH U
YIJIOBO€ YCKOPEHHUE, UX CBS3b C JUHEWHONW CKOPOCTHIO
U YCKOPEHUEM
1 Mexanuka Jlnnamuka. lHepruanbHble CUCTEMbI 2 Caaiia-
oTcYeTa U NepBblil 3akoH HeroTona. Bropoi npe3eHTanus
3akoH HrloToHa. Macca, umnyinec, cuia. YpaBHeHUE
JIBJKEHUS MaTepUaIbHON TOUKH. TpeTHil 3aKkoH
HproToHa 1 3aKOH COXpaHEHHs UMITYJIbca. 3aKOH




BCEMHUPHOTO TATOTeHUs. CHUIIBI COMPOTUBICHUS.
MHTerpupoBanue ypaBHEHUN JBUKEHUS, POJIb
HavyalbHBIX yciaoBuil. LleHTp Macc MexaHudecKoi
CHCTEMBI, 3aKOH JBIKECHUS IIEHTPa Macc.

Mexanuka MoMeHT UMILYJIbca. MOMEHT UMITyJIbCA
MaTepUalbHOM TOYKH U MOMEHT MEXaHUYECKOU
crucTeMbl. MOMEHT CHITBL. 3aKOH COXpaHEHUS MOMEHTA
MEXaHHYECKOI cucTeMbl. JIBUKEHHE B TI0JIC
LEHTPAJIbHBIX CHUJI.

Mexannka JHeprus. Cuia, paboTa ¥ OTCHIIUATLHASL
sHeprus. KoHcepBaTHBHBIE 1 HEKOHCEPBATHBHBIC
criel. Pabota v kmHEeTHYECKast SHEePTHs. 3aKOH
COXpAaHEHUS MMOJHON MEXaHUYECKOU 3HEPTUU B MOJIE
MOTEHIUAIbHBIX cUJl. CBSI3b MEXAY CUIION U
MOTEHIUAIBHON SHEpruel. I'paiueHT ckanapHoi
byHKIUH.

Mexannka

JAuHamMMKa BPAlIATeJbHOI0 ABUKEHHUS. Y PAaBHEHUE
BpallleHUs TBEPOr0 Tesla BOKPYT 3aKPEIUIEHHOM OCH.
MowmenTt unepuun. @opmyna IlTeitnepa.
KuHnetndeckas 3HEprus BpallaroLerocs TBEpAOro
Tena.

MexaHuka

PeasituBucrckast Mmexanuka. [Ipunmun
OTHOCHUTENIBHOCTH U npeoOpa3zoBanus [anmes.
OKcrepuMeHTalbHbIe 000CHOBaHMS CIIELUAIbLHON
teopun otHocuTenbHOCcTH (CTO). Ioctynatst CTO.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH U
npeoOpaszoBanus Jlopenua. CokpallieHne IIHHBI 1
3aMeJJIeHNe BPEMEHH B IBUKYLINXCS CUCTEMaxX
oTcuyera. PensTUBUCTCKUM UMITyJIbC. B3auMocCBsI3b
Maccsl ¥ 3Heprun. CTO u snepHast SHEpreTHKa.

Ciaaun-
npe3eHTaIusi

JIeKTPOMATHETH3M

3akon Kynona. HanmpspkeHHOCTB ¥ TOTEHIIMA
AIIEKTPOCTATHYECKOTO oIS, Teopema o UPKYISIIH.
Teopema ["aycca B unTerpanpHO opme u ee
MPUMEHEHUE JUIsl pacyeTa dJIEKTPUIECKUX MOJIeH.
DNEKTPUUYECKOE MOoJIE TUTONS. JJunoas BO BHEIIHEM
JIEKTPUIECKOM TIOJIE.

Ciaaunn-
npe3eHTaIusi

JJIEKTPOMATrHETH3M

IIpoBoaHMKH B 3j1IeKTpUYecKOM moJie. PaBHOBecHe
3apsioB B MpoBogHUKE. OCHOBHAs 3a/1a4ya
AIEKTPOCTATUKU MIPOBOHUKOB. DKBUIIOTCHIIMAILHEBIE
HOBerHOCTI/I 1 CUJIOBBIC JIMHUHN BHeKTpOCTaTI/I‘IeCKOFO
I10JI1 Me>1<11y HpOBOZIHI/IKaMI/I. SHCKTpOCTaTI/I‘IeCKaH
3amuTa. EMKOCTh IPOBOJHUKOB U KOHAEHCATOPOB.




BHCpFI/I}I 3apsSPKCHHOI'O KOHACHCATOpPA.

DJIeKTPOMArHeTH3M

IocTossnHbIH dTekTpHYecknii TOk.Cuna u
IUIOTHOCTb TOKa. Y PaBHEHHE HEIIPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3akoH OMa B MHTETpAIbHON 1
muddepennnansHol popmax. 3akon xoyns-Jlenua.
DNeKTpOABIKYIIAsl CHIIa HICTOYHKKA ToKa. [IpaBuia
Kupxroda.

DJIeKTPOMAarHeTH3M

MarnurtocraTuka. BeKTop MarHuTHOW UHAYKIUU.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHune 3apsaoB B
AIIEKTPUYECKUX ¥ MAarHUTHBIX MOJISIX. 3akoH bro-
CaBapa-Jlannaca. Teopema o TUpKyIAIUH (3aKOH
noysiHoro Toka). Teopema ["aycca.

DJIeKTPOMATHeTU3M

DJIeKTPOMATHUTHASI MHAYKUHS. Y PaBHEHUsI
Maxkcgesiia. DeHOMEHOJIOTHS 3IEKTPOMAarHUTHOU
nHaykuuu. [Ipasuiio Jlenna. YpaBHenue
3NIEKTPOMAarHUTHON MHAYKUUH. CaMOUHIYKIHA.
WNunykTHBHOCTE cosleHoMAa. Pabora mo mepemenieHnto
KOHTYpa ¢ TOKOM B MAaroHuTHOM I10JIC. SHCpFI/IH
MarHuTHoro nois. Cucrtema ypaBHeHUd MakcBeria B
WHTETpaTbHON (hopMe 1 PH3HUECKU CMBICIT
BXOJSIIIUX B HEE YPABHEHUI.

Kosne0anus u Bosnbl. BosiHoBasi onTuka:
I'apmoHuyeckue KoeOaHUs PA3JINYHON NPUPOIBI.
Boanbl. [IpuMepbl koneOaTeIbHBIX IBHKESHUH
pasnu4HOM (pu3ndeckoi npupo sl KoMruiekcHast
(dhopMa npeACcTaBICHNSI TAPMOHHYECKUX KOJIEOaHMIA.
BexTopHoe ornrcanue cloXeHHs KOIeOaHUH.
BonnoBoe neuxkenue. [nockas rapmoHnyeckas
BOJIHEL. JlJTMHA BOJHBI, BOJTHOBOE YHUCIIO, (ha3oBast
CKOpOCTb. YpaBHEHUE BOJIHbI. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lonspusanus BOJIH.

Ciaaun-
npe3eHTaInusi

KoJieoanus u Boaabl. BotHOBasi onTHKa:
DneKTpoMarHuTHas BOJHA KaK pelIeHUe YpaBHEHUN
MakcBemna. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH.
CKOpOCTh pacTpoCTpaHEHUS DIEKTPOMATHUTHBIX
BOJIH. DHEPTHS 3JIEKTPOMArHUTHBIX BOH. O0BbEMHAsS
TUIOTHOCTB SHEPTUH AIIEKTPOMATHUTHOTO ITOJIS.
Bextop YMmoBa — [loiinTHHra. DneKTpoMarauTHas
MIPUPOJIa CBETOBBIX BOJIH.

KoJse0anusa n BoaHLI. BoJiIHOBAsl OITHKA:

HNHaTepepennust BOJIH. DIEKTPOMarHUTHAs IpUpoa
CBETOBBIX BOJIH. IHTephepeHIIMOHHOE TIOJIE OT JIBYX
TOYeYHBIX UCTOUHUKOB. OmnbiT FOHTra. UHTEphepomeTp
Maiikenscona. MaTepdepeHius B TOHKHUX TUICHKAX.

Kose0anus u BoHbl. BojiHOBasi onTHKa:
Judpaxnus BoaH. [punmun [Nroiirenca-Openens.
Hudpaxnus OpeHens Ha MPOCTEHIIHNX MPErpaaax.
Hudbpakus Opayarodepa. Judpakius Opaynrodepa
Ha menu. JnppakunoHHas peleTka Kak
cnekTpanbHbIi npudop. [lousTre o ronorpadpuueckom
METO/I€ TIOTY4YEHHUsI M BOCCTAHOBJICHHS H300paKeHHI.




KoJse0anus  BoJHLI. BoJIHOBAsl OITHKA:

Hoasipuzauus BouaH. Ilornomenue, nucnepcus,
paccesinne cBera. Dopma U CTENEHb MOISPU3AIUU
MOHOXPOMATUYECKHUX BOJH. ONTHYECKas
anu3orponus. JBymydenpenomienue. OTpaxxeHue u
MIPEJIOMJICHUE CBETA Ha TPAHUIIC pa3jiena IBYX
JTUDIIEKTPUKOB. DEHOMEHOJIOTHS TTOTIIOMIEHS 1
qucnepcuu csera. PaccesHue cBeta

DeHOMEHOJIOTHYECKAS TEPMOTHHAMUKA.,
TepMoanHaMU4IecKoe paBHOBECHE U TEMITEPATypa.
HyneBoe Hagano TepMOAMHAMUAKHA. DMITHPHYECKAs
TemreparypHas mkana. KBasucrarnueckre mpoecchl.
YpaBHEHHE COCTOSIHUS B TepMoauHaMuKe. OOpaTUMBIE
1 HeoOpaTumble Tporiecchl. [lepBoe Hagamo
TepMOJMHAMUKHU. TermioeMKocTh. Y paBHeHue Maiiepa.
N3oxopuueckuii, N1300aprUueCcKii, H30TEPMUUECKHUA,
ananabaTHYeCKUN POIIECCH B UACATbHBIX Ta3ax.
[IpeoOpa3zoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
[uxn Kapro u ero ko3 puimeHT mosneznoro
JEUCTBUS. DHTPONHUSL.

MoJieKVJIsSIDHO-KMHETHYeCKAas Teopusi. /[aBieHne
ra3a ¢ Touku 3peHus MKT. CBsi3b TEIJIOEMKOCTH €
YHCIIOM CTereHel cBOOO/IbI MOJIEKYI ra3a.
Pacnpenenenrie MakcBenia MOJIEKYJ UACATBHOTO
rasa. OKCIepUMEHTaIbHOE 000CHOBAHKE
pacnpenenenus Makcpesuia. Pacnipenenenue
Bonsimana u 6apomerpudeckas Gpopmyna. SBneHus
nepenoca. uddysus, TermonpoBoJHOCTS,
BHYTPEHHEE TPEHHUE.

KBanrToBas ¢pu3uka. KBanToBble cBoiicTBa
JICKTPOMATrHUTHOI0 U3JTyUCHUSA. TemnoBoe

M3y4YeHHe U JJIoMHuHecHeHIus. CrieKTpanbHble
XapaKTePUCTHKH TEIIOBOTO U3IyUYEHMsI. 3aKOHBI
Kupxroda, Credana-bonpumMana n 3aK0H CMeLIEHUS
Buna. AGcoiotHo uepHoe Teno. Dopmyna Pernes-
bxuHca u «ynpTpaduoneToBas karactpoday.
I'umotesa kBanToB. @opmyina [Tnanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIUIOBOTO M3JTyYEeHHSI.

Ciaaunn-
npe3eHTaIusi

KBaunToBas ¢pusuka. KBanroBrle cBojiicTBa
3JIEKTPOMATHUTHOIO u3jaydenus. KopmnyckynspHo-

BOJIHOBOM Ayanu3m ceera. Dotorddext u apdexr
Kommrona. Ypapaenue DiHIITeHHA 15
doroaddexra. Omwit bote. Jlapnenue ceera. DOTOHBI.

KBantoBasg pusuka. JieMeHThl KBAHTOBOK

MexaHMkH KopryCKysipHO-BOJIHOBOH yanus3m
MHUKPOYACTHUL] U €r0 3KCIIEPUMEHTAIbHOE
MOATBEPKACHUE; IPUHLIAII HEONIPEEICHHOCTH;
BOJIHOBas GYHKIMS, €€ (GU3NIECKUNA CMBICT,




CTaHAAPTHBIC YCJIOBUS; YCIIOBUC HOPMHUPOBKHU.

KBanroBasi ¢puzuka. IieMeHTbI KBAHTOBOI

MexaHukM YpaBHeHue lllpeauHrepa, OTHOMEPHBIE
KBAaHTOBO-MEXaHUYECKHE 3aIauH.

KBantoBasi ¢pusuka. IieMeHTbI KBAHTOBOI

MexaHuku [Ipencrapnenne pu3nyecKux BeIHUNH
oneparopamu. CoOCTBEHHBIE COCTOSHUS.
KBaHTOBaHME MOMEHTa UMITysbca. KBaHTOBBIIM
potarop.

KBanTOBO-MEXaHHYECKOE OIMMCAHUE aTOMOB. ATOM
BoZOpoaa. BeipoxaeHHsle cocTosHud. PacnipeaencHue
IJIOTHOCTHU BEPOATHOCTU. YPOBHU U CIIEKTPHI
HIEIOYHBIX MeTAJUI0B. CiuH 35ekTpoHa. CruH-
OpOUTATLHOE B3aUMOICHCTBIE. MeXaHUYESCKUI U
MAarHUTHBIA MOMEHT MHOTO3JIEKTPOHHOI'O aToMa.

KBantoBasi pusuka. JieMeHThI CIEKTPOCKOMUM. 2

CrpoeHue aTOMOB U IIEpHOANYECKas CUCTEMa
xuMudeckux snemenToB J[.M.Mennaeneena.
ONTHYECKUE KBAHTOBBIE TEHEPATOPHI

KBanroBasi guszuka. JjieMeHTbI CIIEKTPOCKOIUM. 2

Caaiin-
npe3eHTaIusi

CocraB aTOMHOTO sAfipa. XapaKTePUCTUKH SApa: 3apsi,
Macca, DHEPrus CBS3U HYKJIOHOB. BHIbl U 3aKOHBI
PAaAMOAKTUBHOIO U3JIy4YeHUs. SnepHble peakiuH.
EcrectBeHHass M HCKYCCTBEHHAs pPaJIMOAKTUBHOCTbD.
DyHJaMEHTAIbHBIE B3aWUMOJIEMCTBUSI W  OCHOBHBIE
KJIacChl ~ JJIEMEHTapHBIX  YacTul. YacTumsl U
antuyactunbl. Jlentonsl ©  agponbl.  KBapku.
DJIeKTPOCIad0e B3aUMOICHCTBHE.

SAnepuas pusuka: 2

4.3.

3anarus CEMUHAPCKOIO THUIIA.

4.3.1. CeMuHapsbl, MPaKTUYECKUE 3aHATHS.

Ne

pasaciia
JUCIUIIIINH

bl

HaumenoBanue tembl
Y KpaTKoe COJepKaHMe 3aHATHUS

O0bem,
aKaj.
4achl

anoBannonHas
dhopma

1

Mexannka. Knnemarnka. OCHOBHBIE KHHEMATHYECKHE
XapaKTePUCTUKU KPUBOJIMHENHOTO JIBUXKEHUS: CKOPOCTh U
yckopenue. HopmanbHOe U TaHreHLIUAIbHOE YCKOPEHHUE.
KunemaTuka BpamareasHOro ABMKECHHUS.

MexaHuKa. JIlnHAMHKAa. 3aKOHEBI Hrerotona. 3akoH
COXpaHeHusl uMmyibca. L{eHTp Macc MEXaHUYECKOH CHUCTEMBI,
3aKOH JIBYDKCHHS IIEHTPa Macc.

WnTepakTrBH
0€ 3aHATHE
«Konkypc-
COPEBHOBAHUE
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No

O0neM,
pasznena HanmenoBanue TeMbl aKax WNHHOBanmoHHas
JUCLUTUINH Y KpaTKOEe COAEPIKaHKe 3aHITHS ‘IaCBI' ¢dopma
Bl
1 |Mexanuka. MomeHT wuMmyJbca. MOMEHT CHIIBL. 3aKOH 2 -
COXpaHEHHUSI MOMEHTa MEXaHMUECKON CHCTEMBI.
1 |Mexanuka. /IuHamMuka  BpamaTeJILHOIO  BHKEHHS. 2
VYpaBHeHHE BpallleHHsI TBEPAOTO Tella BOKPYr 3aKpeIUICHHOMN
ocu. MomeHnT unepuuu. @opmyna IIteitnepa. Kunernueckas
SHEPTusl BpaIlaoIIerocs: TBEPAOro Tela.
1 |Mexanuka. JHeprusi. Cuia, paboTta W TOTCHITHATbHASL 2
sHeprus. KoHcepBaTHBHbIE M HEKOHCEPBATUBHBIC CHJIBL.
PaboTa u kuHeTHueckas SHeprus. 3aKOH COXPaHEHHUS MOJHOMN
MEXaHHUEeCKOM OHEPruu B MOJIC IMOTCHIHUAJIIBHBIX CHUJI.
1 2
Mexanuka. KonTpoJsibHasi padora
2 |DJeKTpOMAarHeTH3M. 2 -
Onektpuyeckoe mone. IlpuHnun cynepno3unuu. Pacuer
HaIpPsHKEHHOCTH 3JIEKTPOCTATUYECKUX TOJEH.
2 |DJeKTpOMAarHeTH3M. 2
Onektpuueckoe noie. Teopema ['aycca
2 |DaexkTpomarneTu3Mm. Pabora cHi 2IEKTPOCTaATHUECKOTO TIOJIS. 2 -
HOTCHHI/I&H nois. Berancnenue MMOTCHIMAJIOB 3JICKTPUUCCKUX
nosiei. CBsI3b HANIPSDKEHHOCTH M MOTEHIHAA.
2 |DaekTpoMarHeTu3M. 3aKOHBI TOCTOSHHOT'O TOKa 2 -
2 |Daexkrpomarneru3Mm. 3akoH buo - CaBapa - Jlammnaca. [IpuHim 2
CYNEPIO3ULIUH.
2 |DuaexkTpoMarHeTm3sM. JIeHCTBHME  MarHUTHOTO  IMOJSA  H| 2
MPOBOJHUKH C TOKOM W JBIKyHIMecs 3apsiipl. Cuia Ammep:
Cuna Jlopenna.
2 |DaekTpoMarHeTusM. SIBieHHE DIIEKTPOMATHUTHON WHIYKIIHY 2

3axon ®Papaznes. KontponbsHas paborta
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Ne
O0BeMm,
pazzaena HaumeHnoBanue TeMbl AKAL HNuHOoBanmoHHas
JIACIUTUTIH Y KpaTKOe COJIep KaHUe 3aHATUS qach! ¢dbopma
bl
2  |DaeKTpOMATrHETH3M. 2 HuTepakTHBHOE
3aHATHE
«Konkypc-
COpPEBHOBAHHE»
3 . 2
KoJiedanusi u BoJIHbI. BostHOBasi onTuKA. M mea nHbIH
rapMOHHYECKUH ocInIATOp. CIoXKEHUE KOIeOaHMA.
YpaBHEHHE U XapaKTEPUCTUKH BOJH. DIEKTPOMAarHUTHbIE
BOJIHBI
3 |Kojaebanusi 4 BoJHBI. BoaHOBasi ONTHKA. 2
Wntepdepennus caera.
3 |Kojaebanusi 4 BoJHBI. BoaHOBasi ONTHKA. 2
Hudpaxuus ceeta. JudpakinonHas peuieTka.
3 |Kojaebanusi 4 BoJHBI. BoaHOBasi ONTHKA. 2
[Honspuszanus ceera.

4.3.2. JlabopaTopHble 3aHATHS.

Ne O06wem, | [Ipumeuanue
HanmMeHnoBaHue TeMbl
paszzaena akaj.
Y KpaTKoe COJIepyKaHUe 3aHATHS
JUCTIMTUTAHBI Yackl
1 Mexanunka. Jlexyusa: «OCHOBHBIE cBeleHUS 00 00paboTke 2
W3MEpPEHUH B PU3NUECKOM MPAKTHKYMEN
1 Mexanuka. Beimonmaenue gabopatopHoii paboTsI 110 2
BBIYUCIICHHUIO TOTPELIHOCTEH
1 Mexanuka. BeimonHenne 2x n1abopaTOpHBIX paboT 1o 6
MeXaHUKe
1 Mexanunka. KomokBuym 2
2 OJIEKTPOMAarHETHU3M. 6
Brimonnenue 2-x 1abopaTopHBIX paboT MO AIEKTPOCTATHKE
Y TIOCTOSTHHOMY TOKY
3 Kosieb6anus u BosHbl. BonHoBas onTHka. 8
Brimonnenne Tpéx 1abopaTOpHBIX pabOT MO BOITHOBOM
OTITHKE
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Konebanus u Bonasl. BosiHOBas onTHKa. 2
KonnokBuym mo BOITHOBOM OINTHKE

KBanrtoBas ontuka. BeimonHnenue 2-x 1abopaTopHbIX paboT 8
10 KBAHTOBOH OINTHUKE M CITIEKTPOCKOTITIH

4.4. CamocToATEeIbLHAA PA00TA 00VYAIOIINXCH

Ne OOneMm,

pasnena IlepeyeHb BOIPOCOB I aKaz. dopMa KOHTPOJIA

IUCIUILIINHEI CaMOCTOATCIIBHOI'O U3YYCHUA Yachkl

1 MexaHuKa . JIBUKEHHE TN ¢ IEPEMEHHOM 7 poBepKa
MAaccoii. HWHAMBUAYaIbHBIX
JIBr>KeHre B T0JIe LEHTPAIbHbBIX CHII. 3aKOHBI 3aJaHHH
Kennepa. Cronknosenus ten.  Heynpyroe u
a0COJIOTHO YIPYroe CTOJIKHOBEHHE.

2 OnekrpomaraeTusm. [Ipasmna Kupxroda. IIpoBepKa
JIBr>KeHre 3apsKeHHBIX YacTHIL B 7 WHIUBUIYaTbHBIX
ANEKTPUYCCKUX U MarHUTHBIX MOJSIX. DPPeKT 3aJJaHui
Xonna u ero npuMeHeHne.  /luamMarHeTukw,
napaMarHeTUKy U eppoMarHeTHKH.
['panuyHbIe yCIOBUS HAa MOBEPXHOCTH
pas3zena AByX MarHeTHKOB.

3 Bounnosas ontuka HopmanbsHas u 7 poBepKa
aHOMaJIbHasl JUCIIEPCHUH, PacCesHUE, WHIUBUYaJTbHBIX
MIOTJIOIIEHNE CBETA, MOJIIpU3aIts CBeTa 3a/1laHui

4 Dusnyeckas TepMOAMHAMUKA Y paBHEHHE 16 poBepKa
cocTosiHUs B TepMoauHamuke [lepBoe Hadano MHIMBUAYaJIbHBIX
TEPMOJIMHAMUKHU. TEeII0OEMKOCTh. Y paBHEHUE 3aJlaHUN
Maiiepa. M3oxopudeckuii, H300apUyecKuii,
HU30TEPMUYECKHH, aJ1a0aTHYEeCKUI IPOLECCH
B WJ€AJIbHBIX ra3ax

S 24
KBanToBas ¢usuka. OnHOMEPHBIN MpoBEpKa
MOTEHIMATBHBINA IOpor U 6aprep. CeKTpbl WH/IUBHTy aJTbHBIX
MOJIEKYJI 3aJlaHAN

6 8 IIpoOBEpKa
Puszuka sapa ¥ dIEMEHTapHbIX YacTUll. CIiuH WH/IUBH/Ty aTTbHBIX
1 MarHUTHBIA MOMEHT siipa. CBoMCTBa U 3aJ]aHAN

0OMEHHBIN XapakTep SACPHBIX CHII.
EcrecTBeHHast M1 UICKyCCTBEHHAs
PaauOaKTUBHOCTH. VICTOYHUKHU
palMOaKTUBHBIX U3JIyYEHUH.
PagmonsoronHsiiil aHaimms. 3aKOHBI
COXPAHEHUS B SIIEPHBIX PEAKLIHSIX.
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4.4.1. TeMbI KOHTPOJIBHBIX PadoT

e Mexanuka
e  DJEKTPOMAarHeTU3M

5. llepeyeHb y4eOHO-METOAMYECKOT0 OOecredeHusi JJIsi CAaMOCTOATEbHON PadoThI
o0yyaromuxcs Mo JMCHHUIIHHE.

Metoanyeckue yKazaHus JJisi 00y4JaroImuxcs 0 OPraHU3allii caMOCTOSTEIbHON paboThI
[0 JUCHMIUIMHE, BKIJIIOYas IepeYeHb TEM CaMOCTOATENbHOW pPaboThl, (HOPMBI TEKYIIEro
KOHTPOJIS 10 JMCIMIUIMHE W TPEOOBaHUS K MX BBIIOJHEHUIO Pa3MENICHbl B 3JICKTPOHHON
UH(POPMALMOHHO-00pa30BaTENbHOM cpene CIeI'TU(TY) Ha caiire Menusi:
http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpE€ACTB AJisl IPOBEACHUS l'[pOMe)KyTO'lHOﬁ aTrecrTanum

CBOEBpEMEHHOE BBINOJIHEHHE OOYYaIOUIMMCS MEPOIPUITUH  TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («YAOBIETBOPUTEIBHO») OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarhl OUCHUIUIMHBI CYUTAIOTCSI JOCTUTHYTBIMM, €CIM JJISl BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUSI KOMIIETEHIIMM HAa TaHHOM
JTarme.

IIpomerxyTouHas aTTecTanys N0 AUCLHUILUIMHE TPOBOAUTCS B (hopMe 3aueTa U HK3aMeHa.

K cmage 3agera mOMyCKalOTCS CTYIEHTHI, BBINOJHHUBIINE BCE (OPMBI TEKYILEro
KOHTPOJIS.

3aueT M DK3aMEH  IpPEeIyCMaTpUBAlOT  BBIOOPOUHYIO  IMPOBEPKY  OCBOEHUS
IPEIYCMOTPEHHBIX 3J€MEHTOB KOMIETEHIUH U KOMILJIEKTYIOTCSI BOIIPOCaMM (3aaHUsAMHU) IBYX
BUJIOB: TEOPETUYECKUI BOMpPOC (AJi1 MPOBEPKU 3HAHWN) M KOMILJIEKCHAs 3a7ada (IJi1 MPOBEPKU
YMEHMU U HAaBBIKOB).

IIpu cnade 3adera CTyAEHT IOJIydaeT JABa BONPOCA M3 MEPEUYHs BOIPOCOB JUIS 3a4eTa,
BpEMs MIOATOTOBKY CTYACHTA K YCTHOMY OTBETY - 10 30 MUH.

IIpu cpaue sKk3aMeHa CTYAEHT IOIy4aeT JBa TEOPETUYECKHUX BOIpOCa U 3ajady H3
IIEpPEYHs BONPOCOB Ul 9K3aMEHa, BPEMS MIOJTOTOBKHU CTYAECHTA K YCTHOMY OTBETY - 10 45 MUH.

IIpumep BapuaHTa BOIPOCOB Ha 3a4ere:

Bapuant Ne 1

1. MoMeHT HMIYJIbCA MATEPHATbHOI TOYKH 1 MOMEHT MEXaHHYECKO# CHCTEMBI.
2. TloJse 06pa3oBaHO HeCKOHEYHOI PABHOMEPHO 3apPs’KEHHOH NMJI0CKOCTBIO C TOBEPXHOCTHOIM
- 2
TUIOTHOCTHI0 3apsina 10 8 K/, Onpeneaurb pa3HOCTh MOTEHIIHAJIOB IBYX TOUYEK MO0JIsI, 0OTCTOSIIIMX

OT IUIOCKOCTH Ha paccTossHusaX S u 10 cMm.

I[Ipumep BapuaHTa BONPOCOB HA IK3aMeHe:

Bapunant Ne 1

CBsA3b MKy CHJION U MOTeHUIHANbHOI Heprueii. [ pagueHT ckaasapHoii pyHKkumuu.

3akon buo - Capapa - Jlanjaca W ero mnpuMeHeHHe K PpacyéTy MAarHMTHOIO MoOJs
NPSIMOJIMHEITHOT0 MPOBOJHUKA € TOKOM.

3. DBeckoHeuHasl IUIOCKOCTH HeCeT 3apsii, PABHOMEPHO paclpeaesieHHbIi ¢ TMOBEPXHOCTHOI
2 o
mioTHoctei0 1 MkKu/mM°. Ha HeKoTOpOM PpacCTOSIHHM OT IJIOCKOCTH MNapajlieJbHO  eif
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pacnosioxkeH Kpyr paauycoMm 10 cm. BplUMCIAMTL TOTOK BeKTOpa HANPSKEHHOCTH
JIEKTPHYECKOT0 MOJIsI Yepe3 ITOT KPYT.

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOH JIMTEpPATYypPbl, HEOOXOAUMOM
JJIS1 OCBOEHMS 1M CHUILITHHBI

a)  OCHOBHAaf JIUTepaTypa:

1. Cagenbes,M.B. Kypc obmieii pusuku : B 4-x KH. : yueOHOe mocooue / . B.
CaBenbeB. - 5-¢ u3a., uctp. . - CII06. ; M. ; Kpacuogap : Jlans, 2011. - (YueOHUKH
st By30B. CnienimanbHas tureparypa) (Kimaccuueckas ydeOHas muTeparypa 1o
buzuke).

T. 1 : Mexanuxka. - 2011. - 336 c.

2. Cagennes,1.B. Kypc obmieit pusukn : B 4-X KH. : yaeOHOe mocobue / 1. B.
Cagenbes. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
it By30B. CriennanbHas nuteparypa) (Kimaccuueckas yueOHast nureparypa mo
buzuke).

T. 2 : OnexktpuyectBo u Maruetusm. - 2011. - 342 c.

3. Cagsenbes,l.B. Kypc obmeit ¢pusuku : B 4-X KH. : yuebHoe nocodue / 1. B.
CagenbeB. - 5-e uzn., uctp. . - CII6. ; M. ; Kpacunonap : Jlans, 2011. - (Yuebuuku
it By30B. CriennanbHas nuteparypa) (Kimaccuueckas yueOHast nureparypa mo
buszuke).

T. 3 : MonexymsipHas ¢pusuka u repmonnHamuka. - 2011, -208 c.

4. CasenneB,JI.B. Kypc obmeilt ¢pusuku : B 4-X KH. : yuebHoe nocodue / 1. B.
CagenbeB. - 5-¢ uzn., ucrp. . - CII06. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuKH
g By30B. CrieruanbHas autepatypa) (Knaccuueckas yueOHas nureparypa mno
¢buszuke).

T. 4 : Bonusl. OnTuka. - 2011. - 251 c.

b) nonosHUTENLHASI JIUTEPATYypA:
5. Cagsenbes, 11.B. COopHUK BOIpOCOB U 3ajau 1o oOuiei gpusuke : yuebHoe mocodue

g By30B 1o HanpasieHusM 510000 "EctecTBeHHble HaykM M MaTeMaruka',
540000 "Tlenarornyeckue Hayku", 550000 "Texuuueckue Hayku" / M. B. CaBenbes.
- 6-e u3n., crep. - CIIG. ; M. ; Kpacuogap : Jlans, 2013. - 288 c.

6. Bammmes, M.I'. Kypc oOmeii ¢usuku : ydyeOHOoe mnocoOue Juis BY30B IO
TEXHUYCCKUM HAIPaBJICHUSAM MOATOTOBKH U crieranbHocTsM/ M.I. Banumes, A.A.
[ToB3uep. - 2-e wusn., crep. - CII6.; M.; Kpacunomap: Jlawp, 2010. - 573 c.-
(YueOnuku a1 By30B. CriennanbHas IuTepaTypa)

7. ®upranr, E.B. PykoBoACTBO K pelieHuo 3a/1a4 Mo Kypcy ooiieit Gpu3nku : yuedHoe
nmocodue JUisi BY30B IO TEXHUYECKHMM U TEXHOJIOTMYECKHM HAMpAaBICHUSAM H
cnenuansHocTsivM/ E.B. @upranr. - 3-e usn., crep.. - CII6.; M.; Kpacnonap: Jlaus,
2009. - 348 c. - (YueOHukwu 1t By30B. CrieruanbHast JTUTepaTypa).

8. H3yueHue BpaleHUs MIOCKOCTH MOJSPU3AIMH CBeTa : MeToAnYecKrue yKazaHus K
naboparopuorr pabore Ne 57 / C.B. XorynmoBa, B.B. bnarosemenckuii, b.b.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

bonoros, B.H. Cko6ener ; CIIOI' TU(TY). Kad. obm. ¢uszuku. — CIIG. : [6.1.],
2015. - 22 ¢c.(Ob)

[TpoBepka 3akona Mamtoca : Metoauveckue ykazaHus K jJabopaTopHoi padote No
56 / C.B. Xorynnosa, B.B. bnarosemenckuii, b.b. bonoros, B.H. Ckobenes ;
CIIGI' TU(TY). Kad. obm. pusuku. — CIIO. : [6.1.], 2015. — 18 c. (Ob)

bnarosemenckuii, B.B. HccnenoBanue CHEKTpOB TIOIVIOLIEHUS PacTBOPOB
OpPraHMYECKUX MOJICKYJ: Meroanueckue ykazanus K Jaboparoproit padote Ne 90 /
B.B. bnarosemenckuii, A.B. bensiko, C.B.Xotynmosa; CII6I' TU(TY). Kad. o6m.
¢uzuku. — CII6. : [6.1.], 2015. — 16 c. (Ob)

AepmnHa, ['.I'. U3yuenue paucnepcum cBera B BemiectBe . Meroauueckue
ykazaHus K jabopatopnoii pabore Ne 68 /I'.I'. Aepummna, A.B. bemsakos, O.I1.
[yctpona ; CIIGI TU(TY). Kad. o6m. dusuku. — CII6. : [6.1.], 2014. — 18 c. (OB)

Hanunpyenko, B. I'. Onpenenenue oTHOILIEHUS 3apsiia JEKTPOHA K €r0 Macce
MTOMOIIBI0 MAarHETPOHA : METOJMYECKHE YKa3aHUs K TaboparopHoi padore Ne 33 /
B. I'. Hanunwuenko, JI. H. Kayposa ; CIIOI' TU(TY). Kad. o6m. ¢pusukwu. - CIIO. :
[6.1.],2014. - 21 ¢. (OB)

bonotos, b.b. fIBnenns 23nekTpoOMarHUTHOW WHIYKIMHA U CAMOMHYKIUH :

METOIMYCCKUE YKa3aHwusl K JlabopatopHoii pabore Ne 39 / b. b. bonoros, A. B.
Bbensikos, O. I1. lycrpona ; CIIGI TU(TY). Kad. o6m. ¢pusuxwu. - CII6. : [6.
u.], 2014. - 23 c. (3b)

Kepnoroit, A.U. W3mepenue IMHBI CBETOBOM BOJHBI MPU  TOMOIIA

T PaKIIMOHHON PelIeTKH | METOAMYECKHEe YKa3aHus K JlabopaTopHoi padote Ne 54
/ A. U. Kepnosoii, C. B. Ipsiuenko ; CIIOI' TU(TVY). Kad. o6m. ¢usuku. - CIIO. :
[6. u.], 2014. - 22 c. (Ob)

UccnenoBanme rupockonudeckoro »sddexra @ MeToauueckne YyKazaHHS K
naboparopnoit padore / B.I'. Hanunpuenko, C.B. psuenko, A.M. XepHoBoii,
1O.P. Pynaxos; CIIOGI' TU(TVY). Kad. obm. ¢usuku. — CIIO. : [6.1.], 2013. — 15 c.
(3b)

Yubucos, A.I. dorosnextpuyeckuit s¢pdexkt | MeToauueckue yKazaHus K
naboparopuoit pabore Ne 59 / A.J. UYubucos, O.Il. Iycrposa, B.B.
bnarosemenckuii ; CIIGI TU(TVY). Kad. o6m1. pusuxu. — CIIG. : [6.1.], 2013. — 17 c.
(9B)

Yubucos, A.I'. Onpenernenne ropu30HTANBHON COCTABISIONIEH MAarHUTHOTO TIOJIS
3emin : Metoauueckue ykasaHus K jabopatopHoil padore Ne 31/ A.I. Yubucos,
JI.H. Kaypoga, O.II. lyctponsa, B.B. ; CIIOI' TU(TVY). Kad. obur. puzuku. — CIIO. :
[6.1.],2013. - 18 c. (Ob)

Janunpbuenko B.I'. MccnegoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEH 3JIEKTPOJIM3a |
Meroandeckue ykazanus K jgabopatopuoit padote Ne 30 /B.I'. Janunsuyenko, A.T.
Yubucos ; CIIOI' TU(TY). Kad. o6m. ¢puzuku. — CII0. : [6.1.], 2012. — 18 c. (Ob)

Mexanuka : MeTtoauueckue yka3aHus K JiabopatopHeiM pabotam / B. T
Harwmeuenko [u np.] ; CIIOITU(TY). Kad. obmr. ¢usuku. - CII6. : [6. u.],2012. —
64 c. (Ob)
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=�����������,%20�������%20�����������
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=�������,%20�����%20���������
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=��������,%20���������%20��������

20. XorynnoBa, C.B. MW3ydyenume 3akoHOB TeruioBoro wusnydeHus [Tekcr]
Mertoauyeckue ykaszaHus K jaboparopHoil padore Ne 58/ C.B. Xorynuosa, B.B.
brnarosemenckuii, B.H. Cxob6enes ; CIIOI' TU(TVY). Kad. obm. ¢usuku. — CIIO. :
[6.1.],2012. - 20 c. (Ob)

21. XorynnoBa, C.B. U3y4yeHue »SIEKTPOCTATUYECKHX TMOJEH Ha MOJENU
Meroaudeckue yka3zaHus K JaboparopHoi pabore Ne2l / XoryHioBa
C.B.,bnarosemenckuii B.B., Cko6enes B.H. ; CIIOI' TU(TVY). Kad. o6m. ¢usuku. —
CIIG. : [6.1.], 2012. — 15 c. (Ob)

22. Xepnoroii, A.l. HUccaenoBaHue ONTHYECKOTO CIIEKTpa IOTJIOMICHUS MOJICKYJIbI
roma: Meroaudeckue ykazaHusi K JjabopatopHod pabore Ne 82/ JKepHoBoit
AN psuenko C.B. ; CIIOI'TU(TY). Kad. o6m1. ¢usuxu. — CII6. : [6.1.], 2012. —
18 c. (Ob)

23. Beegenune B ¢usnueckuil mpakTukym. OOpaOoTka pe3yabTaToOB HM3MEPEHUHN :
yueOHoe 1mocobue AJis CTyIeHTOB 3a04HO0i (opmbl oOyuenus / b.b bonotos [u np.];
nox pen. B.B. Kammera. — CI16: Cunres, 2009. — 15 c. (Ob)

24. DOnextpuyectBo : COOPHHK METOAMYECKUX YKa3aHHU K jabopaTopHbIM paboTam /
CIIOI' TU(TY). Kad. obmr. dusukwu ; mox pen. H.I'. Mocksuna. — CII6.: [6.1.], 2006.
—56c.

25. lynuukoBa, T.A. OmnpeneneHue TeMmMnepaTypbl HHUTU JIaMIIbl HaKaJIUBAaHUS
Metoauueckue ykazaHus K jgaboparopHoit pabore Ne23/ T.A. Hdynuukona, B.b.
Ocrames ; CITOGI' TU(TY). Kad. o6m1. ¢usuku. — CII16.: [6.1.], 2011. — 10 c.

26. lynaukoBa, T.A. M3ydyeHue pe3oHaHca TOKOB M HampsbkeHMH : Meroandeckue
ykazaHus K jaboparopHoil pabore Ne 40/ T.A. [lynnuxoBa, B.b. Ocrames ;
CIHOI'TU(TY). Kad. obm. ¢pusuku. — CII6.: [06.1.], 2011. — 11 c.

27. ynauxoBa, T.A. HMHrepdepeHuns cBera B TOHKMX IUIeHKax. Ilojocel paBHOM
tonmuubl. Konbria HetoTona : Metoauueckue ykazaHusi K 1abopaTopHoit pabote /
T.A. HynuuxoBa, B.b. Ocrames ; CIIOI'TU(TY). Kad. o6m. duzuku. — CIIO.:
[6.1.],2011. - 10 c.

28. lynaukoBa, T.A. H3yueHuwe wuHTEppEpeHIMH CBETa TPU TIOMOILIH OHIPHU3IMBI
Openens : Mertoauyeckue ykaszaHus K JabopatopHoit pabore Ne52 / T.A.
HynuuxoBa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. ¢uszuku. — CII6.: [6.1.],
2011. - 14c.

29. Uponos, U.E. Dnekrpomarnetusm : OCHOBHBIE 3aKOHBI: ydeOHOE IocoOme st
By30B / N.E. UponoB.. — 5-e uzn. — M.: BUHOM. Jlaboparopus 3unanwmii, 2006. — 319
C.

30. Yepro, A.I'. 3anaunuk no ¢usuke : YueOHoe mocoodme st BTy30B / A.I'. UepToB,
A.A. BopoObeB. — 8-¢ u3j., mepepad. u gom. — M. : ®usmatimt, 2008. — 640 c.

B) BecnomoraresbHasi sureparypa:

31. Bonpkenmteitn, B.C. CoopHUK 3amau 1mo obmeMy Kypey ¢usuku: yded. mocobue
s TexH. By30B / B.C. Bonbkenmreitn — CII6.: Kamxknbrit mup, 2005. — 326¢.

32. llernad, A.A. Kypc ¢usuku : Yuebnoe nocodue st Bry3os / A.A. lernad, 5.M.
SABopckwii. — 5-e u3n., crep. — M.: Academia, 2005. — 720 c.
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33. UBanos, A.Jl. MonekynsipHas ¢pusuka: MeToauyeckue yka3aHus K J1abopaTopHBIM
paboram / A.Jl. Banos, B.B. Kammer, B.b. Ocrames; CIIOI' TU(TY). Kad. o6m.
¢usuku. — CII6. : [6.1.], 2005. — 49 c.

34. 3ydyeHue MarHuTHOrO Tois B (eppoMarHeTHkax: MeTonudeckue yKa3aHus K
naboparopuoit padore Ne 35 / B.B. Kammer, C.B. Xorynioa, C.1. CranpHOBa,
b.b. Bonoros ; CII6GI' TU(TY). Kad. o6m. ¢pusuxu. — CII6. : [6.1.], 2005. — 20 c.

35. MccnenoBanue pacrpeneleHus 3JEKTPOHOB 1Mo cKopocTsM : Jlaboparopuas pabota
Ne 17 / B.B. Kammer, C.B. Xorynnosa, B.B. bnarosemenckuii, B.b. Ocramies ;
CHOI'TU(TY). Kad. obm. ¢pusuku. — CII6.: [6.1.], 2005. — 15 c.

36. HccnenoBanue TONYNPOBOJHUKOBOTO JAuojna  : MeToJuyYecKue yKa3aHus K
naboparopuoit padore Ne 25 / T.A. Jlynaukosa, B.b. Ocrames, F0.A. HBanos, B.B.
Kammer ; CIIOI TU(TY). Kad. o6m. ¢pusuku. — CII6.: [6.1.], 2005. — 20 c.

37. Uponos, N.E. Mexanuka : OcHoBable 3akoHbl / VLE. Upomos. — 7-e u3zm., crep. — M.
: BUHOM. JlaGoparopus 3nanuii, 2005. — 309 c.

38. Uponos, U.E. Bomnossie nponeccs : OcHoBHbIE 3aKkonbl / W.E. Uponos. — 2-e u3n.,
nomn. — M.: BUHOM. Jla6oparopus 3uanuii, 2004. — 263 c.

39. Uponos, U.E. ®uszuka makpocuctem : OcHoBHbIC 3aK0HbI / VI.E. Uponos. — 2-e u3n.,
nomn. — M.: BUHOM. Jla6oparopus 3uannii, 2004. — 207 c.

40. Uponos, N.E. KBanToBas ¢usuka : OcHoBHbIe 3akoHbl / U.E. UpomoB. — 2-¢ u3s.,
nom. — M.: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c.

41. KanamuaukoB, H.IT. OcHoBBI (u3ukH ; B 2-X T.: YUEOHHUK JJI TEXHUYECKHUX CIICII.
By30B / H.II. Kanamuuko, M.A. CrioHzsipeB. — 2-e u3ja., nepepad. — M. : lpoda,
2003 — 2004.

T.1.-2003. - 398 c.
T.2.-2004. - 431 c.

8. Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTepHET», HEOOXOAUMBIX /IJISI OCBOECHUSI JUCIUIJIMHBI.

y4eOHBI IIJIaH, PIIJI u yu4e0HO-METOINYECKUE MaTepHabl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OUOINOTEUHbIE CUCTEMBI:

«ONEeKTPOHHBIN YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;

«JIans » https://e.lanbook.com/books/.

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JUCHMIIJIMHBI.

Bce Bumbl 3aHATHME TO nmucnuiuiiHe «DPU3MKa» MPOBOIATCS B COOTBETCTBHU C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Bunsl yueOHbIX 3aHsTHIA. JITabopaTOpHbIE 3aHSTHSI.
OO6ure TpeOOBaHUS K OPraHU3aAIMK U TIPOBEICHHIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOnbix 3anstuil. Jlekuus. OOuiue
TpeGoBaHuS;
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CTO CIIoI'THU 018-2014. KC VYK/IB. Bunet yuebHbix 3anstuil. CeMHHapbl H
npakTrdeckue 3aHaTus. O0ume TpedoBaHUsA K OpraHU3aluy U IPOBEJCHHUIO.

CTII CIIGI'TH 048-2009. KC VKBJA. Bunel yuebHbIX 3aHsaTHil. CamocTosTEIbHAs
I1aHupyemas pabora ctyeHToB. O0mmue TpeboBaHMsI K OpraHU3aluy U IPOBEICHUIO.

CTII CITIGI'TU 016-2014. KC YKB/I. ITopsiiok mpoBeieHUs 3a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHHU, HEOOXOJMMOI0 Ha H3yYeHHE JaHHON IUCIMIUIMHBI, Jydlle
BCEr0 OCYILECTBIISITH HAa BECH CEMECTp, IPELycMaTpuBasi IPU 3TOM PErYJISpPHOE MOBTOPEHUE
IpOiIeHHOr0 MaTepuaa.

OCHOBHBIMU YCIIOBUSIMU IIPAaBUJIBHOM OpraHu3alyy yueOHOro Ipoiecca Juis CTYyAE€HTOB
ABIISICTCS:

IUTAHOBOCTh B OpPraHU3aluu Y4eOHOU paboThI;

Cephe3HOE OTHOILLIEHHE K U3YUYEHHIO MaTepuana;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHATHS CTyZIEHT NOJDKEH NPUXOAWUTh, MMesl Oarak 3HaHUI M BOIPOCOB IO YyiKe
U3Y4YEHHOMY MaTepuaiy.

10. IMepeyennb MHPOPMATMOHHBIX TEXHOJIOTH A, HCIIOJIb3YeMBbIX NPH OCYIECTBJIEHUH
00pa30BaTeJIbLHOIO MpoIecca Mo THCIAILIHHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B yuebHOM mpomecce MO JaHHOW AMCHUIUIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
MH()OPMAIIMOHHBIX TEXHOJIOTHMA:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIal/I-TIPEe3CHTALIUN;

B3aUMOJICHCTBHE C OOYYAIOIIUMUCS MTOCPEICTBOM IJICKTPOHHOU MOYTHI.

10.2. IporpamMHoe o0ecnieyeHue.
Microsoft Office 2013; Microsoft Windows 10; Autodesk AutoCAD Design Suite
Premium ; Kaspersky Endpoint Security 10; Gaussian 09.d01

10.3. UndopManuoHHble CIPABOYHbIE CUCTEMBI.
Baser ganubix Scopus u Web of Science.

11. MarepunajibHo-TexHu4eckass 0a3a, HeoOxoauMasi sl OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE.

Kagenpa obuieit pusnku pacrnonaraetr MarepuanbHO-TEXHUYECKON 6a30ii,
oOecrnieunBaroIiel MpoBeIeHUE BCEX BUJOB 3aHATHI. B pacniopsskeHUH CTyJ€HTOB
UMEIOTCS

1. - ABC ayJUTOPUHN IUIA TPOBCACHUSA CEMUHAPCKUX U J'Ia60paTOpHLIX SaHHTHﬁ, OCHaIlICHHBIC
HHTCPAKTUBHBIMHA JOCKaAMU;

2. -KOMIBIOTEPHBIN Ki1acc, cocTosmuil u3 10 KoMnbIoTEpOB ¢ BbIX0/10M B VIHTEpHET;

3. -obopynoBaHHas J1abopaTopus s MPoBeIeHHs (PU3MUECKOro MPaKTUKyMa

12. OcobeHHOCTH OCBOEHHS AUCHMIIVIMHBI UHBAJIUIAMHU U JIMIAMH ¢ OrPaHHYCHHBIMHA
BO3MOKHOCTAMMU 3/10POBbSI.

JUis  MHBaNMOOB M JIMI C OTPaHUYCHHBIMH BO3MOJKHOCTSAMH y4eOHBIE IpOLIECC
OCYILECTBIIsIETCS B cOOTBETCTBUU C [lonmokeHneM o0 opraHuzanuu y4eOHOro mpouecca is
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00y4YeHHsI MHBAJIHUIOB U JIULl C OIPAaHMYCHHBIMH BO3MOXKHOCTAMU 3710poBbst CITOI TU(TY),
YTBEPKIECHHBIM pekTopoMm 28.08.2014r.

[Tpunoxenue Ne 1
K pabodeil mporpaMme JUCIIATIIIHEI

DoH/1 OLIEHOYHBIX CPEACTB

AJIA IPOBEACHUSA HpOMe)l(yTO'lHOﬁ aTTeCTalu 110
AUCHHUIIJINHE «Puznkar»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX ()OPMHUPOBAHUS.

KoMnerennuu
Jran
400 (I NV DopMyTHPOBKA
¢opmupoBanus
OIIK-3 | criocoOHOCTBIO UCIIOIB30BaTh 3HAHUS O COBPEMEHHOIMA MPOMeKYTOUHBII

¢bu3nvecKoil KapTHHE MUPA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUY BEILECTBA AJIs
ITIOHUMAHHUs OKPYKAIOIIETO MUPaA U SIBICHUN IPUPOIBI

2. Tloka3aTein U KPUTEPHM OLICHHBAHWS KOMIIETEHIHH Ha Pa3jHYHBbIX 3Tamax ux
(popMHupoBaHus, IKAJA OLICHUBAHMS.

ITokazarenu
OLIEHKU 5
Kpurepnii
pe3ynbTaTOB [Inanupyemblie pe3yibTaThl Komnerennun
OLICHUBAHUA
OCBOCHHUA
TUCIUAIIINHEBI
OcBoenne 3HaeT OCHOBHbIE GU3MUYECKUE SABIICHUA U | [IpaBuibHbIE OIIK-3
p
paznenoB Ne 1 OCHOBHBIE 3aKOHBI MEXaHUKH; TPAHHIIbI OTBETHI Ha

Bonpocsl Nel-34 k
3auety u Nel-29 k
JK3aMeHy

WX IPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB
B Ba)I(Heﬁﬂlﬂx HpaKTI/I‘IeCKI/IX
HpI/IHO)KeHI/ISIX;

OCHOBHBIC ()M3NYECKUE BEITUIMHBI U
(1)I/I3I/IT-ICCKI/IC KOHCTAHTBI, UX
OTIpe/IeNICHHE, CMBICH, CITIOCOOBI 1
CANHUIIBI UX I/ISMepeHI/IH;

Ymeer

3aMKChIBAaTh YPaBHEHUS! MEXAHHKH B
cucteme CH;
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ITokazarenu
OLIEHKHU
pEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHEI

[1nanupyemble pe3ynbTaThl

Kpurepuit
OIICHUBAHUS

Komnerennun

Baaaeer HaBEIKAMH IIPUMCHCHUA
OCHOBHBIX ME€TOJ0B (1)I/ISI/IKO-
MaTEMATUYCCKOT'O aHalIn3a JJIsd pCIICHUA
MEXaHHUYCCKHUX 3aaa4.

OcBoenue
paznenoB Ne 2

3Haer
OCHOBHbIC (DU3NYCCKHUE SIBICHUS U

OCHOBHBIE 3aKOHBI JJIEKTPOMAarHeTU3Ma;
CPAHUIIBI UX IPUMEHUMOCTH,
OCHOBHbBIE XapaKTEPUCTUKHU
AIEKTPUUECKOTO U MArHUTHOTO TIOJISI, UX
OTIpe/IeTIeHHEe, CMBICH, CIIOCOOBI H
€IUHULBI UX U3MEPEHMUS;
Ha3HAUYCHUE W MIPUHITUIIBI JCHCTBUS
ANEKTPOU3IMEPUTENHHBIX IPHOOPOB;
YmMmeer:
YKa3aTh, KAKHE 3aKOHbI OITUCHIBAIOT
JAHHOE 3JIEKTPOMATHUTHOE SBJICHUE WU
3¢ dexT;
HCTOJKOBBIBATH CMBICH (PH3MUECKUAX
BEJIMYWH U TIOHSATHI;
3aMKCHIBATh YPAaBHEHUS UL (PU3UUSCKUX
BeauuuH B cucteme CU;
Baapgeer:
HaBbIKaMH IPUMEHEHUSI OCHOBHBIX
METOJIOB (PM3UKO-MATEMATHYECKOTO
aHaIM3a JJIs PEIICHHs 3a1a4
3JEKTPOMArHETU3MA.

[IpaBuibHbIE
OTBETHI Ha
Borpochl Ne35-66
K 3a4eTy

u  Ne30-63 «x
9K3aMEHY

OIIK-3

OcBoenne
paznenoB Ne 3

3HaeT:
OCHOBHBIC 3aKOHBI BOJIHOBBIX HpOHeCCOB;

TPaHUIBI UX PUMEHUMOCTH,
MPUMEHEHUE 3aKOHOB B BAKHEHIITUX
MIPAKTHUYECKUX TPUIIOKEHUSIX; BOJTHOBBIC
CBOMCTBA AIIEKTPOMATHUTHOTO
W3ITy4YeHHsI, OCHOBHBIE CBOICTBA
CBETOBBIX BOJIH;

Ha3HAUCHWE W MIPHHITUITBI IEHCTBUS
HUHTEPPEPOMETPOB, OIAPH3ATOPOB,
T(QPaKIHOHHON PEIETKH.

Ymeer:

0OBSICHUTH OCHOBHBIE HaOJII01aeMble
MPUPOHBIC U TEXHOTCHHBIE SBJICHUS U

3 dEKTH ¢ O3UIUH HyHIaMEHTaTbHBIX
(hm3MYEeCKUX B3aMMOICHCTBUH;

yKa3aTb, KaKe 3aKOHBI OMHCHIBAIOT
JaHHOE siBIeHUe Win 3(pdexT;

IIpaBunbHbBIE
OTBETHI Ha
Borpocbl ~ Ne9l-
124 x 3auery u
Ne64-101 K
9K3aMEeHY

OIIK-3
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ITokazarenu
OLIEHKHU
pEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHEI

[1nanupyemble pe3ynbTaThl

Kpurepuit
OIICHUBAHUS

Komnerennun

HCTOJIKOBBIBATh CMBICT (PU3MUECKHUX
BEJIMYHUH U IIOHSATHI;
3aMyCHIBATh YpaBHEHUS IS (PH3UIECKAX
BenauuuH B cucteme CU;

Baaneer:
HaBBIKAMU NMPUMEHEHHUS OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHYECKOTO
aHaly3a JJid peleHust
€CTECTBEHHOHAYYHBIX 33/]a4.

OcBoenune
paznaenoB Ne 4

3Haer: 0COOEHHOCTH
TEPMOJIUHAMHUIECKOTO U CTATUCTUICCKOTO
MCETOOOB I/ISY‘ICHI/ISI MaKpOCI/ICTeM;
OCHOBHBIC (1)1/13I/ILICCKI/IG ABJICHUA U

OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOM
(PM3UKH U TEPMOJMHAMUKH; TPAHUIIBI KX
MIPUMEHUMOCTH,
OCHOBHbBIC ()U3UYCCKUE BEITUUMHBI U
(M3UYECKUE KOHCTaHTHI, UX
OTIpe/ieTIeHHEe, CMBICH, CIIOCOOBI H
SIUHUIIBI UX U3MEPCHHUS;

Ymeer:
Yka3aTh, KaKue 3aKOHBI OITUCHIBAIOT
JaHHOE siBeHue Wi 3pdexT;
HCTOJIKOBBIBATH CMBICH (DH3MUECKUX
BEJIUYWH U TIOHSATHIA;
3aIHCHIBATh YpaBHEHUS IS (PU3UIECKUX
BeanuuH B cucteme CU;

Baaneer:
HaBBIKAMH ITPUMEHEHUS] OCHOBHBIX
METOJIOB (PH3UKO-MAaTEMATHYECKOTO
aHaIM3a JJIs PEIIeHHs 3a1a4
CTaTHCTUYECKON (U3NKU U
TEPMOIMHAMUKH.

[IpaBunbHbBIE
OTBETHI Ha
Borpockl Ne67-90
K 3auety u Ne
102-119 K
9K3aMeHy

OIIK-3

OcBoeHue
paznenoB Ne 5

3Haer:
KBanToBbIe cBOMCTBA

SHeKTpOMaFHI/ITHOI'O I/I3.HyT-IeHI/IH;
OCHOBHBIC DKCIIEPUMEHTAIIbHBIC
HO)ITBep)K)IeHI/ISI KBaHTOBOﬁ MECXaHUKU,
OIMIMCAHUEC COCTOAHUA MI/IKpOT-IaCTI/IIII)I C
ITOMOIIHIO BOTHOBOH (DYHKIINH;
ypaBHeHue lpeauHrepa; KBaHTOBaHUE
aTOMOB, MATHUTHBIEC CBOMCTBA aTOMOB.
YmMmeer:
00BSACHUTH OCHOBHBIE HA0JII01aeMbIC

[IpaBunbsHbIE
OTBETHI HA
BoIpocsl Ne91-
124 x 3auety u Ne
120-147 x
JK3aMEHY

OIIK-3

22




ITokazarenu
OLIEHKHU
pEe3yIbTaTOB [Inanupyembie pe3ysIbTaThl
OCBOCHHSA
JUACIUATUTMHEI

Kpurepuit

Komnerennun
OLICHUBAaHUA

MIPUPOIHBIE U TEXHOTCHHBIE SBIICHUS U
3¢ GexTs ¢ Mo3uLui QyHIaMEeHTaTbHBIX
(hM3UIeCcKUX B3aNMOICHCTBHIA,
yKa3aTbh, KAaKUe 3aKOHBI OMTUCHIBAIOT
JaHHOE siBNeHue Wi 3dexT;
HCTOJKOBBIBATH CMBICH (PH3MUECKUX
BEJIMYMH U TTOHITHI;
3aMyCHIBATh YpaBHEHUS IS (PU3UIECKAX
BenuyuH B cucteme CH;

Baageer:
HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX
METOA0B (PU3NUKO-MaTEMAaTUIECKOTO
aHaIM3a IS PEeNIeHHs 3a/1a4 KBAaHTOBOM
MEXaHHWKH 1 KBaHTOBOM OITHKH.

OcBoeHue 3maer: CocraB wu  XxapakTepucTuku | [IpaBmiIbHBIC OIIK-3

pasiesion Ne 6 aTOMHOTO s14pa, DHEPTUIo CBA3H, OTBETHI HA
CUCTCMATHUKY 3JICMCHTAPHBIX YaCTHIL; BOHpOCBI Ngl 56_

3aKOHBbI COXpaHCHUA U UX POJIb B (1)I/I3I/IK6 160 K 3aquy u
AJIEMEHTAPHBIX YaCTHUI] (PU3NIECKHe No148-155
SIBJICHUSI 1 OCHOBHBIC 3aKOHBI (DH3UKHU JK3aMeHY
ATOMHOTO SIJIpa U 3IIEMEHTAPHBIX YACTHII
YmMmeer:
0OBSICHUTH OCHOBHBIC HAOJFO1acMBIC
MIPUPOJIHBIE U TEXHOTCHHBIE SBIICHUS U
3¢ GeKTh ¢ TO3UIUH QyHIaMEHTATBHBIX
(hm3nUeCcKUX B3aMOCHCTBUH;
yKa3aTh, KAKUE 3aKOHBI OMICHIBAIOT
JaHHOE SBJIeHUE WK (PdeKT;
HCTOJIKOBBIBATH CMBICH (DH3MUECKUX
BEJIUYWH U TIOHSTHIA;
3aIHCHIBATh YpaBHEHUS IS (PH3UIECKUX
BenmurH B cucreme CU,;
Baapgeer:
HaBbIKAMH [TPUMEHEHUS OCHOBHBIX
METOJ0B (PU3NKO-MATEMATUIECKOTO
aHaIM3a JUIS PEeIeHUs
€CTECTBEHHOHAYYHBIX 33]1a4.

[kana ouenuBanus coorBerctByeT CTO CIIGI TU(TVY):

M0 JMCLUHUIUIMHE MPOMEXKYTOUHAsl aTTeCTallds NPOBOIUTCA B GopMe 3ayeTa, pe3ysbTar
OLICHUBAHMSI — «3aUTEHOY», «HE 3aUTEHOY;

[0 JUCIMIUIMHE MPOMEXKYTOUHAsl aTTecTalysl MPOBOJAUTCA B (OpMe SK3aMeHa, IlKaja
OLICHUBaHMSI — OaJUIbHASL.
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3. TunoBble KOHTPOJIbHBIC 32IaHNUS JIS1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTAllH.

Bomnpocskl 11 OleHKH 3HAHU, YMEHUd ¥ HABBIKOB, C)OPMHUPOBAHHBIX Y CTYJEHTA 110
komnerenun OIIK-3:
Bonpocsl 1J151 NpoBeeHHs 3a4eTa

1. Yro Takoe cucrema orcyera? Jlaiite onpenencHue nepeMenieHus, myTy, paanyc-BeKTopa,

TPaeKTOPHH.

2. MaTepHaanaﬂ TOYKa ABUKECTCS HpHMOJ’IHHCfIHO COIIaCHO YpPaBHCHHIO ABWXXCHHUSA X

6+2t> (m). OnpenenuTh YCKOpEHHE TOYKH B MOMEHT BpeMeHu =3 c.

3. JlaiiTe onpeneneHue MrHOBEHHOM CKOPOCTH, YCKOPEHUS, CPETHEH CKOPOCTH.

4, Kuneruueckue ygaBHeHHe JIBYX MaT€pUAIBHBIX TOYEK MMEIOT BUI: x1=A1t+B1t2+C1t3 Hu
X2=A2t+B2t2+C2t , tne A1=1 m/c; Bi=4 M/CZ; Ci=3 M/CZ; Ay=2 m/c; B)=2 M/CZ; C,=5

2 o
M/c”. OnpeaeauTh MOMEHT BPEMEHH, B KOTOPBIA YCKOPEHHSI 3TUX TOUEK OyTyT paBHBL.

5. [laiite onpeneneHne HOPMAJILHOTO YCKOPEHUS U TAHT€HIIUAIBHOIO YCKOPEHHUS.

6. Kamenp OpocaroT moj yrjioM K rOpH30HTY. Paauyc KpUBU3HBI TPAaeKTOPUU B TOUYKE
HauBbICLLIErO noabeMa paauyc KpuBusHel R = 10 M. Ompenenure CKOpocTb B 3TOM

TOYKCE.

7. HaﬁTe OIpCACIICHUC er'IOBOﬁ CKOPOCTHU U YI'JIOBOI'O YCKOPCHUA. Kak cBs13aHBI IMHEHHBIC

" YTJIOBBIC KHHEMATUYICCKHUEC BCIIMUNHBI.

8. JluneliHas CKOPOCTh TOUEK HAa OKPYKHOCTH BpallalolIerocs Aucka paBHa 3 M/C. Touku,
pacmnojiokeHHble Ha paccTosiHUM 10cM Osinke K OCH, UMEIOT JUHEHHYIO CKOPOCTH 2

M/C. OnpenenuTe yriioByK CKOPOCTh BPAIIEHUS TUCKA.

9. Yro takoe mHepuuanbHas cuctema orcuéra? Chopmymnupyiite 3akousl HproToHA.

10. Yto6b1 ompeneauts KOIQGUIMEHT TpeHUs K MeXTy IAepeBSHHBIMH MOBEPXHOCTSIMH,
OpYCOK IMOJIOXWIH HA JIOCKY W CTaJIH IMOJHUMATH OJMH KOHEIl JOCKH JIO TeX IOop, ToKa
OPYCOK He HAuall MO Heil CKONB3HTh. JTO IPOM3OLUIO IPU yIie HakioHa gockn 45°.

Onpenenure ko3 duLueHT TpeHus?

11. JlaiiTe ompeneneHue 3aMKHYTOW CHCTeMON MarepualbHbIX ToueK. CdopMmynupyite

3aKOH coxpaHeHus ummyinbsca. ChopmynupyiiTe Teopemy 00 U3MEHEHUH UMITYJIbCA.

12. Ha momny CTOWT TeleXKa B BHUJIC JUIMHHOW JOCKH, CHa0>KCHHOH JIeTKMMH KoJjiecamu. Ha
OJHOM KOHIIE IOCKH CTOMT 4elloBeK. Macca demnoBeka 60 xe, macca mocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTyJAKax He3HauuTeldbHO. C Kakoi CKOpPOCTHIO OyIeT
JIBUTAThCS TENEXKKA, €CIIM YEIOBEK MOUIET BAOJIL JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO

nocku) 1 m/c?

13. [laiiTe ompeneneHHe ILEHTpa Macc CHCTEMBbl MaTepualbHBIX Touek. Chopmynupyiite

TEOpEMY O JIBUJKEHUU LIEHTpa Macc.

14. Ha momny CcTOMWT TeneXKa B BHUJE JUIMHHOW JOCKH, CHa0>KeHHOH JIeTkuMH Koliecamu. Ha
OJTHOM KOHIIE JIOCKH CTOUT 4elioBek. Macca genoBeka 60 ke, Mmacca mocku 20 xe. Maccon
Koiec mpeHeOpeub. TpeHue BO BTylIKax He3HauuTenbHO. Ha Kakoe paccrosiHue

MNEpCABUHETCA TCIICIKKA, CCIIN YCIIOBCK nepeﬁ;[eT Ha I[pyl"Oﬁ KOHCI] IlOCKI/I?

15. I[aﬁTe OIMPEACIICHUC MOMCHTA HUMITYJIbCA U MOMCHTA CHJIbI OTHOCHUTCIBHO TOYKHU H

OTHOCHUTCIIBHO OCH.

16. Toukwmii crepxenb umHON 50 cm 1 Maccoit 400 2 Bpamaercs ¢ YriIOBbIM YCKOPEHHEM 3
2 o
¢ ° BOKpPYT OCH, MPOXOJALIEH Uepe3 CepeIMHy CTEPKHSI MEePIEHIUKYISIPHO K €ro JJIMHE.

OHpCI[CJ'II/ITL Bp alllaroIIui MOMEHT.

17. Yto Takoe MOMEHT MHEPLIUU MaTepHalibHOI Touku? Kak BeIpaskaeTcss MOMEHT UMITyJIbca

TBEP/OrO Tella Yepe3 MOMEHT UHEPIUH?
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18. /liiuna ToHKOTrO mpsiMoro ctepxxHsa 60 cum, a Macca 100 2. OnpeaenuT MOMEHT UHEPIIHH
CTEp>KH OTHOCUTEIBHO OCH, NMEPHEHIUKYISIPHOM K €ro JUIMHE M NPOXOJsIled depes
TOUYKY CTEpXHsl, ylajeHHY!0 Ha 20 cm OT OJJHOTO U3 €ro KOHIIOB.

19. 3anummTe OCHOBHOE YpaBHCHHUE JUHAMUKH BpallaTCJIbHOTO ABHXKCHHUA TBEPAOTO TEaA.
Hammmure YpaBHCHHUE MOMCHTOB.

20. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunuHapudeckon
MOBEPXHOCTU BaJla MPUKaJIM TOPMO3HYIO KoJIOJKY ¢ cujiod 40 H u yepe3 10 ¢ Ban
octanoBuiIcs. OnpeneauTsb Ko3(pPUINEeHT TpeHus.

21. ChopmynupyiiTe 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA.

22. [Inatdopma B BUIE IUCKA paguycoM | m Bpaimaercs Mo WHEpIH, aenas 606/mun. Ha
Kparo 1miaThOopMbl CTOUT YeNIOBEK, Macca kotoporo paBHa 80 xe. CKOJBKO 000pOTOB B
MUHYTY Oyner aenaTh Ijaatgopma, €cid 4YelloBeK mepeiaer B ee IeHTp? MomeHT
uHepin miardopmel pasen 120 xe *. MoMenT WHEPLUHU YEJIOBEKA PACCUUTBIBATH KaK
JUTSL MaTePUAITLHOM TOYKH.

23. laiite onpeneneHue paboThl Cuibl. UTO Takoe CKaIspHOE MPOU3BEACHHE 2-X BEKTOPOB?
Yrto Takoe MOIIHOCTH?

24. Haiitn paboTy moabema rpys3a IO HaKJIOHHOW IUIOCKOCTH, eciu macca rpysa 100xe,

v (o]
JUTMHA HAKJIOHHOM ITIOCKOCTH % M, YTOJI HaKJIOHa 30°, koaddunment Tpenus 0.1 u rpy3
JIBUKETCSI ¢ yCKopeHueM 1 m/c”.

25. Kakue cuiipl Ha3bIBalOTCS KOHCGpBaTI/IBHLIMI/I? Yto Takoe moTeHUHaIbHas SHGPFHH? HJ’IH
KaKHX I0JEeH MOKHO BBECTH 3TO IOHATHE?

26. Kamens 6pouren BBepx mox yrmom 60° k mosepxuoctn 3emmn. Kunernueckast sueprus
KaMHS B HadyaJbHBIA MOMeHT paBHa 20 Joc. Onpeaenutb KUHETHYECKYHO U
NOTCHLMAJIbHYI0O OHEPrUM KamMHS B  HauBBICIIEH TOYKE €ro  TPacKTOPHUH.
ConpoTuBieHHEM BO3yXa MpeHeOpeyb.

27.Yto Takoe kuHernueckas oHeprus? Cdopmynupyiite Teopemy 00 H3MEHEHUH
KHHETHYEeCKOW HHepruu. IIpw KakuxX YCIOBHSX COXpaHSETCS IMOJHAas MeEXaHU4ecKas
SHEPTUSI CUCTEMBI?

28. XokkeliHas maifda CKOJIB3UT 5 M, eclu MpHu Opocke eif cooOLIatoT HauyalbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYallbHYI0 CKOPOCTh 4 M/c?

29. ChopmynupyiiTe NPUHIUI ~ OTHOCHTENbHOCTH [ amunes-DiiHmTeliHa.  3anmummre
dbopMyTy, BRIpaXAIOI[yI0 OTHOCUTEILHOCTh BPEMEHHBIX HHTEPBAJIOB.

30. B 1aGopatopHoii cucTteme oTcueTa Mu-Me30H C MOMEHTa POKACHHUS 0 MOMEHTa pacraja
nposeren paccrosaue 75 M. Ckopocth mnu-me3ona paBHa 0,995 c¢. Onpenenuthb
cOoOCTBEHHOE BpeMs J)KU3HH NMU-ME30Ha.

31. ChopmynupyiiTe TPUHIUI  OTHOCUTENbHOCTH [ aimies-DWHIITeWHA.  3alunimTe
dbopMyITy, BRIpOXAIOIIYI0 OTHOCUTEIFHOCTH MPOCTPAHCTBEHHBIX HHTEPBAJIOB.

32. IlpeanonoxxuM, 4To0 Mbl MOXEM H3MEPUTh JUIMHY cTepKHS ¢ TouHocThio 0,1MkM. IIpu
KaKOW OTHOCHUTEIbHOM CKOPOCTH ABYX MHEPIHAIBHBIX CUCTEM OTCYETa MOXHO ObUIO OBl
OOHApYXUTh PENIATUBUCTCKOE COKpAlllEeHHE JUIMHBI CTEepKHA, COOCTBEHHAs JJIMHA
KOTOpoOro pasHa 1 M?

33. 3anumute GopMyny Ui SHEPTUU YACTHUILIBI B PENSITUBUCTCKOM MEXaHUKE.

34. Tlonnas sHeprus Tena Bo3pocia Ha 1 J[x. Ha ckoabpko npu 3ToM U3MEHUTCS Macca Tena?
JIEKTPOMarHeTus3m

35. JlaiiTe ompeneneHne HANMPSHKEHHOCTH AJIEKTPHUECKOTO TOJS. 3amummTe GOpMYIIbl IS
HANPSDKEHHOCTHU TOJISE TOYEUHOTO 3apsija.
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49.

50.

51.

52.

53.

JIBa OIMHAKOBBIX TOYEUHBIX 3apsija no -2 MkKi Haxonsrces B Toukax (0; 0) u (2; 0)
NpsIMOYTrOJbHON cucteMbl koopauHat (X; Y), rame X, Y 3amaHbel B MeTpax.
OnpenenuTs NPOEKIMIO Ha OCh 0X BEKTOPA HANIPSY)KEHHOCTH 10JIsI B Touke (1; 1).

Jaiite onpenenenue cwioBod duHUU. ChHopMyIupyilTe NMPUHIMIT CYNEPHO3UIIAU IS
AIEKTPUYECKOTO MOJIS.

Kako#l myTh 1O CHJIOBOW JIMHUW 11O TOJHOW OCTaHOBKH IPOXOJUT OL-4acTHIIA B

OJTHOPOJHOM TOPMO3SIIEM Mmojie ¢ HanpsbkeHHOCThIo 2000 kB/M, eciu HadaabHas
1027 . -19

ckopocTh ee 20000 km/c? Macca yacTHIIBI 6,4 10 Kr, 3apsaa 3,2° 10 7 K.

JlaiiTe ompenerieHne MOTOKAa BEKTOpa 4epe3 MOBEepXHOCTh. CopMymupylTe Teopemy
I'aycca mia Bexropa E.

beckoneuHast mI0CKOCTh HECET 3apsijl, PABHOMEPHO PacCHpe/IeNICHHbIN ¢ MOBEPXHOCTHOMN
miotHoctsio 1 MxKi/m. Ha HEKOTOPOM PACCTOSHUM OT IUIOCKOCTH MapauleNbHO el
pacnoyioxkeH Kpyr paauycom 10 cm. BpluuMciuTh MOTOK BEKTOpa HANPSHKEHHOCTH
AIIEKTPUYECKOTO I10JISI YEPE3 ATOT KPYT.

3anuiuTe BbIpaXKeHHE A paboThl 10 MEPEMELICHUIO 3apsijia B I0JIE Yepe3 Pa3HOCTh
norernuanos. Chopmynupyiite Teopemy o nupkyasanuu. CreacTBUeM Kakoro CBONWCTBA
JIEKTPOCTATUYECKOTO 110JIs ABJISIETCS 3Ta Teopema?

ToHKHMIT CTep)KeHb COTHYT B MOXYKOJbI0. CTEp)KEeHb 3apshkeH C  JIMHEHHOM
miotHOcThIO 1 00 HK/M. Kakyto paGoTy Hamo coBepmuTh, 4ToOBI IepeHectn 3apsif 1
HKJI 13 neHTpa xospla B 06CKOHEYHOCTh?

Jaiite onpeaeneHne NOTEHUMANA JIEKTPUUYECKOro noiisd. Jlaite onpenelieHue rpagueHra
BeKTOpa. 3anumute (GopMyly, BHIPAKAIONIYI0 HANPSXKEHHOCTh AJIEKTPUYECKOTO TOJIS
yepe3 noreHuuan. Kaxk onpenenutbs pa3sHOCTh NOTEHLUANOB, €CIM W3BECTHO II0JIE
HaNpsHKEHHOCTH?

Omnpenenure pasHOCTh NOTEeHUMANoB Mexay Toukamu (-1, 0,0) u (1,0,0), ecmm
HAaIPsHKEHHOCTh AIIEKTpHIecKkoro mojst E=2i+4j+3K.

Yt0 HaA3BIBAIOT SJICKTPUYCCKHUM JUITOJIbHBIM MOMCHTOM, CBSA3AHHBIM 3apdaa0M, BEKTOPOM
noJrsipu3anu, BEKTOPOM BJICKTPUUCCKOT'O CMeHleHI/Ifl?

BbruucnuTh 31eKkTpudeckuii MOMEHT Jumnons, eciu ero 3apsn 10 uKn, miaeyo 0,5¢cm
Haiite omnpeneneHue BekTopa IUIOTHOCTH Toka. Kak dopmynupyercs 3akoH Oma B
mudpdepenimansHoil  popme? Kak dopmynupyercs 3akoH Jxoyns — Jlenma B
muddepeHmanbHoR popme?

OmnpenenuTh IJIOTHOCTh TOKA B JKEJE3HOM IPOBOAHWKE umHOW 10M, ecnu mpoBox
HaXOJUTCS oA HanpsbkeHueM 6 B. Y aenbHoe conpoTusieHue xene3a 98 HOM M.

Haiite omnpenenenue IJIC. Kak dopmynupyercs o00600meHHbi 3akoH Oma B
uHTerpanbHoil popme? Kak dpopmynupyercs 3akon J[xoyins — Jlenna?

Toxk B nenu 6arapeu, 3/IC xoropoii 30 B, pasen 3 A. Hanpsbkenue Ha 3axuMax Oatapeu
18 B. Haligute conmpoTHBIEHHWE BHEIIHEW YacTW LIENW W BHYTPEHHEE COINPOTHUBIICHUE
OaTapen.

Hanummwre Bblpaskenue misa cunsl Ammnepa. Kakyro cuiny HaswiBatoT cuioil Jlopenna?
Hanumure hopmyny ans Heé.

3apspkeHHas YaCTHIIA JIBHKETCS B MATHUTHOM TI0JIE€ TTO OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Unpykuust marautHoro noiist B = 0,3 77, paauyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHernueckast sHeprus W= 12 xaB.

Yro Takoe MarHUTHBI MOMEHT BHUTKa ¢ TOKoM? Hamuiiure BBIPpAXKCHUC JJII MOMCHTA
CHIJIBI, )IefICTBYIOHleI;'I Ha BUTOK C TOKOM B MarHuTHOM IIOJIC.
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54. Kakoii Bpamaromuii MOMEHT JICHCTBYeT Ha paMKy C TOKOM cwioil | = 2 A4 mnpu
MMOMEIICHUHU €€ B OJHOPOJAHOE MarHuTHoe mojie ¢ uHayknued B = 0,2 Ti, ecnm pamka
conepxut N = 30 ButkoB momansio S = 10 ¢u’, a mWI0CKOCTh pamMki 0Gpasyer yron 3 =
60° ¢ muHuAMHU 1ToJ1A?

55. Hannmmmare ¢dopmyny, Belpaxatomyto 3akoH buo — CaBapa — Jlammaca. IlosicHute
PUCYHKOM CMBICJI COOTBETCTBYIOLIUX BEKTOPOB.

56. beckoneyHO IIMHHBIN MPOBOA 00pa3yeT KPYroBOol BHUTOK, KacaTelbHBIM K TpoBoay. I1o
npooay uaer Tok cuiao | = 5 4. Haiitu panumyc BUTKa, €CliM HaNpPSHKEHHOCTh
MarHuTHOTO 1O B 1ieHNpe BuTka H = 41 A/m.

57. ChopmynupyiiTe TeopemMy O LMPKYISILHUM JJs CTallMOHAPHOI'O MAarHUTHOTO MOJNS B
BaKyyMe.

58. BbuucanTh MUPKYISALIUAI0 BEKTOpAa WHIYKIUU BIOJIH KOHTYpPA, OXBATBHIBAIOIIETO TOKHU
11=5 A, 1,=7,5 A, Texymue B OJHOM HampaBjieHuu, U TokK I3=10 A, Tekymuii B
IIPOTHUBOIOJI0KHOM HaIlPaBJICHUH.

59. Hanumure 3aKkOoH  SJEKTPOMArHUTHOM  MHIYKIMHM B MHTErpajbHOM  dopme.
Cdopmynupyiite npasuio Jlenuna.

60. KBagpaTHblii KOHTYp, clelaHHbId W3 npoBoaa jmuHoi | = 0,4 m, momenieH monepek
CHJIOBBIX JINHUH B OZJHOPOJHOE MarHUTHOE 1oJjie. MHIyKIus MarHUTHOTO MOJISt MEHSIETCS
o BpeMeHeM 110 3akony B = (2 + 0,4 %) mTx. Onpenennts B MOMEHT BpeMeHH t = 2 ¢
MarHUTHBIA TOTOK, TNPOHHU3BIBAOIMKA KOHTYp, W DJIC HMHAYKIHMH, HaBEICHHYIO B
KOHTYPE.

61. 3anummTe 3aKOH JIEKTPOMArHUTHON MHIYKIMK B popMyIupoBke MakcBela.

62. MaayKiuss MarHUTHOTO TIOJISE MKy TOJTIOCAMU JIBYXIONIIOCHOTO reHeparopa B= 0,8 7.
Portop umeer N = 100 ButkoB miomanpo S = 400 e, OrnpenenuTh 4acToTy BpallEHUS
AKOps, €clIM MakcuManbHoe 3HadeHue DJC mHAyKIuu Eimax = 200 B?

63. Uto Takoe TOK cMmelleHus1? 3anuiuTe 3aK0H MOJTHOTO TOKa (TeoOpeMy O MUPKYISAIUN) TS
MarHUTHOTO TOJIS B BEIIECTBE C YYIETOM TOKA CMEIIeHHS (ISl HeCTAI[MOHAPHBIX MOJIEH).

64 OnpenenHTe IINIOTHOCTh TOKa CMCIICHHA, CCIIM HWHAYKOUA OJJCKTPHUYCCKOTO I10JIA
2
Bo3pacraeT paBHoMmepHOo oT 0 10 10 HKn/mM” 3a 1 munyTy.

65. Kakoe sBreHue Ha3bIBAIOT CcaMOMHIyKIUeH? UYUTo Ha3bIBalOT HHIYKTUBHOCTHIO
MIPOBOJIHUKA?

66. Onpenenure CKOPOCTh U3MEHEHMs TOKA B KaTyllke ¢ MHAYKTUBHOCThIO 100MI'H, eciu B
Hell Bo3HuKiIa DJIC camonnaykunu 80 B.

67. Chopmymnupyiite ocHoBHbIe monoxeHuss MKT. KakoBbBI OCHOBHBIC TPEIOIOKEHUS
Mojienn wuaeadbHoro rasa? Uro Takoe wmosb BeriectBa? Yemy paBHo R/K (R —
yYHUBEpCallbHast Ta30Bast MOCTOsIHHAsA, K — mocTosiHHas bospimana)?

68. M3 OamtoHa CcO CKaTbIM Ta30M OCTajach B OaJIOHE, €CIH TEPBOHAYAIBLHO TIPH
temneparype 270C maHoMeTp mokassiBai AasieHue 60 atM, a yepe3 HEKOTOpOEe BpeMs
npu Temreparype 120C nanenue 6su10 19 atm?

69. 3amummuTe (HopMylly BBIPKAIOIIYI0 3aBUCHUMOCTh  CPEOHEH CKOPOCTH JIBHIKEHHS
MOJIEKYJbl OT TemnepaTypbl? Hanummre ocHoBHOe ypaBHeHne MKT. Kak 3aBucut
CpelHee 3HAYCHHE YPHEPTUU MOJICKYJT OT TeMIlepaTyphl (mpueaute Gopmyiry)?

70. CpenHexBaipaTiyHas CKOPOCTb MOJIEKYJbl HEKOTOporo rasa pasHa 851 wm/c./laBnenue
ra3a pasHo 7,4-103 Ila. HaliTu 1uI0THOCTB Tra3a py 3THUX YCIOBUSX.

71. Yto HA3BIBAIOT YKCIOM CTEIIEHEH CBOOOIBI MEXAHMYECKOH cUCTeEMBI? B uem cocrouT
runoTe3a (3akoH) O paBHOpACIpeAeIeHIN SHEPTUN IO CTENEHSIM CBOOOIbI?

27



72. HekoTopoe koiau4ecTBO azora Haxoaurtcs npu temneparype 300 K u gasnenun 105 Ila.
Kunernueckas sHeprusi mocTynaTeIbHOTO JBMXKEHUS MOJEKya paBHa 6,3 k. Haiitu
YHCIIO MOJIEKYJI T'a3a, ero Maccy u o0beM.

73. Ilepeunciure N3BECTHBIE BaM sBJICHUS NiepeHoca. Hanumure ypaBHeHue auddysuu.
Hanumute hopmyny anst cuiisl Ba3koro TpeHus.  Hanumure ypaBHEHUE
TEIIONPOBOAHOCTH.

74. CpenHssi ;yiiHa CBOOOAHOTO MPOOETra aTOMOB T'elTUs TP HOPMAJIBHBIX YCIIOBHUSAX 1,8:10°
cm. Onpenenuth ko3 dutineHT qudy3un reaus.

75. Kak cBsi3ana pabota B TepMOJMHAMUKE C MpHpaiieHneM oobema? UTo Takoe BHYTPEHHSIS
sHeprusi? B uem cocrour 1 Havano tepmoauHamuku? YUTO Takoe TEMIOEMKOCTh?
Harnumure hopmyny Maiiepa.

76. Kakoe KOIMYEeCTBO TEIUIOTHI BBIACIUTCS, ecinu 1 2 a3ora, B3sitoro mpu temmneparype 0°C

5 6
non gasienueM 10° I1a uzoTepMudecku cxkath A0 Aasienus 10°71a?

77.Yto Takoe oOparumbiii mpouecc? Yro Takoe aauabatuueckuil mponecc? Hanumumre
ypaBHenue aaunadarsl (Ilyaccona).

. 5
78. Bo3nyx, 3anumaBiuuii o0bem 10 2 npu naBnenun 107 [la, 6p11 anuabaTuyecku Cxart J0
oobema 1 7. [Tox kakuM JaBICHHEM HaXOJUTCS BO3YX MOCIIE CKATHS?

79. Chopmynupyiite Il Hayano TepMoIMHAMUKH.

80.T'a3, coepmarouuii 1ukn Kaphuo, 2/3 TemioTsl, OMy4YeHHOW OT HarpeBaTels, OTHAeT
oxjanurento. Temneparypa oxnaaurtens 0°C. OnpeaenuTs TeMrepaTypy HarpeBaTes.

81. Uro takoe muki Kapuo? Uro wHaspator KIIJ[ TemoBoro asurarens? Kak
Beipakaetcst KII/] ukina KapHo yepes temneparypbl HarpeBaTest U XOJIOJUIbHUKA?

82. B pesynbrare KpyroBoro mnpoiecca ra3 coepiui padoty 1 /e u nepenan oxJaguTento
4,2 /e TennnoTsl. OnpeaenuTs TePMUYECKUH K. I1. J. IUKIIA.

83. Jlaiite TepMomuHaAMHYECKOe OIpeaesieHHne SHTPONuU. B KakoM mporecce >HTPOIHS
ocraercs nocrossHHO? [TocTpoiite ki KapHo B koopaunarax S-T.

84. B pe3synbrare M30XOPHUYECKOTO HArpeBaHUsl OAHOTO I'paMMa BOJOPOAA JaBJICHHE Ta3a
YBEJIMYUIIOCH B J1Ba pa3za. Onpenenuts N3MEHEHNE SHTPOIMHU Ia3a.

85. Kak, 3Hast pyHKIHUIO pacmpeielieHns: MoJieKyl o ckopoctsm f(V), onpenenuts Hanbonee
BEPOATHOE 3HAYEHNE CKOPOCTH MOJIEKYJIbI?

86. Kakas 1oy MOJIEKYII KHCIIOpOa 00J1a/1aeT CKOPOCTSIMH, JIS)KAIMMU B HHTEpBaje oT 910
10 911 m/cex, eciu Temmnepatypa raza 400°K?

87. Kak, 3Has QyHKIHMIO pacrpeaesieHus MOJICKYJ 10 CKopocTsM f(Vv),onpenenuTs cpeanee
apru(MeTHIECKOe 3HAUEHUE CKOPOCTH MOJIEKYJ?

88. Kakas nmons obumiero ymciaa MOJIEKYJ rasza o0JagaeT CKOPOCTSIMH, OTJIMYAIOIIUMHCS OT
HaunOoJiee BEpOATHONU CKOPOCTH He Oosnbliie yeM Ha 1%7?

89. Kak, 3Has (QyHKIUIO pacmpelielieHusT MOJICKYI IO CKOpOCTsAM f(V) ompenesnTs cpeaHee
KBaJ[PaTUYHOE 3HAYCHHUE CKOPOCTH MOJICKYIT?

90. Ha kako#i BBICOTE HaJ| MOBEPXHOCTHIO 3eMiIM aTMOC(epHOe JaBJICHHE BIBOE MEHBIIIE,
yeM Ha noBepxHocTH? TemmnepaTypy BoO3[qyXa CuUdUTaTb HEU3MEHHOW M paBHOU
0°C.BosnoBasi onTukal’apmMoHn4YecKkue KoaeOaHus.

91. HarmmmmTe ypaBHEHHE IUIOCKOW MOHOXPOMATHYECKOH BOJHBI. UTO Takoe BOJHOBOWM
BekTOp? Hanuimmre BOIHOBOE ypaBHEHHE.

92. BonHbl pacmpocTpaHsioTcs B yHnpyroil cpeme co ckopoctbio 100 m/c. Haumenbiiee
paccTosiHuE MEXIy TOYKaMu cpelbl, (a3bl KojJeOaHWM KOTOPBIX MPOTHBOIIOJIOXKHBI,
paBHO 1 m. OnpenenuTs 4acToTy KoJeOaHUH.

28



93. Harmummre muddepeHnnanbHoe ypaBHEHHE KONEOAaTENbHOTO KOHTypa (ypaBHEHHE
OCLMJUISITOPA).

94. Touka KonebneTcs TrapMOHMYECKH. AMIUIUTYAa KoiebaHuih A=5 cMm, IUKIAYecKas
gacToTa ®=2 c-1, HayanbHas ¢aza ¢=0. OnpenenuTh yCKOPEHUE TOYKA B MOMEHT, KOT/a
€e CKOpocTh V=8 cm/C.

95. Hammure nudpepeHnranbHoe ypaBHEHHE 3aTyXalOIIMX KOJIeOaHUH.

96. HaiiTn cmemieHre OT TOJOXEHHUS PABHOBECUS TOYKH, OTCTOALICH OT HCTOYHHKA

KoJieOaHUN Ha pacCTOSHUU 52/1/12, s MomenTta t=T/6. AMiumatyga KojcOaHUS
A=0.05 m.

97.Yro naszbiBaeTca BekTopoM YMmoBa — [loiinTuHra? Kakoi ¢u3ndeckuid CMBICI 3TOTO
BekTopa?

98. Ot ucrouynuka KoneGaHu pacpOCTPAHAIOTCS BOJHBI BIOJIb MPSMOM TMHUU. AMILTUTYIA
konebanuit 10 cu. Kak Benwko cMelieHWe TOYKH, YAAJIEHHOW OT MCTOYHWKa Ha 3/4
JUIMHBI BOJIHBI, B MOMEHT, KOIJla OT Hayajla KoJeOaHUN HCTOYHHKA MpPOILIO BpeMs,
paBHoe 0.9 neproa KoiaeOaHmii?

99. Harmummre ypaBHeHHe chepuyeckor BOIHBL. UTO Takoe aMIuIMTy/a, 9acToTa, ¢asza? Kak
CBsI3aHbI O (IMKIUYECKAst 9acToTa) U K (BOJHOBOE YHCII0)?

100. Haiitu cmelieHue oT moJIoKeHUs paBHOBECHUA TOYKH, OTCTOSILEH OT MCTOYHHKA

KoneGanuii Ha paccrosmnn {=A/12, nms momenta t=T/6. AMmmuTYyza KoneOaHms
A=0.05 m.

101. Hanummre ypaBHEHHE IUIOCKOW MOHOXpOMAaTHUYECKOW BOJHBI? YUTO Takoe
aMIUTUTY/a, 9acToTa, paza? Yto Takoe MpooIbpHAs U 4TO TaKkoe mornepeyHas BoHa? Kak
CBSI3aHBI A (I7TMHA BOJIHBI), V (4acTtoTa) u v (ha3oBasi CKOPOCTh)?

102. Bomra pacnpoctpansieTcss mo mpsMod co ckopocteio 20 wm/c. JIBe TOHKHW,
HAXOJAIIMECs Ha 3TOM MpsIMOM Ha paccTosiHUAX 12 m ¥ 15 m OT UCTOYHMKA BOJH,

KOJIEOIIOTCS C pa3HOCThIO (a3 Adp =9, —¢, =0,757 Onpenenuth JUIMHY BOJHBI U
nepuoj KonebaHuu.

103. KakoBa mnpupoma »snekTpoMarHuTHOM BoJdHBI? Kakolf BekTop Ha3bIBAlOT
cBeToBbIM? Kak BeIMUMHA 3TOr0 BEKTOpA CBsI3aHA C MHTEHCUBHOCTBIO CBETA?

104. [Tnockast »>rmeKTpoMarHuTHas BOJIHA PACIpOCTPAHSAETCS B Bakyyme. AMILIUTYIA
HAMpPSDKEHHOCTH 3JIEKTPUYECKOro mojst BomHbl Ey = 50 mB/u. Haiith ammiutymy
HaIpPsKEHHOCTH MarHUTHOTO TMOJIS.

105. ChopmynupyiiTe 3aK0oH TpenoMiieHUs cBeTa. Kak 3aBHCHUT CKOPOCTh CBETa B
cpelie OT IoKa3aTessl PeJIoMIIeHUs?

106. B oanopoaHoii m3oTpomHON cpene ¢ € = 3 Uy =1 pacnpocTpaHsieTcsl MIoCKast
OJICKTpOMAardHuTHas BOJIHA. AMHJ’II/ITY}Ia HAIMPS>KECHHOCTH SJICKTPHUYICCKOI'O I10JIA BOJIHEBI Em
= 10 B/m. HaiiTn aMmiuTyay HanpspKeHHOCTH MAarHUTHOTO TOJIS M (pa30BYHO CKOPOCTh
BOJIHBIL.

107. 3anummMre ypaBHEHHME BBIHYXJEHHOro KoseOaHus. Kakoe sBieHHE Ha3bIBarOT
pe3onancoM? Hapucyiite pe30HaHCHYIO KPUBYIO.

108. KonebGarenbHblii ~ KOHTYp  paJMONpHEMHHMKa  COCTOMT M3  KaTyLIKU
UHAYKTUBHOCTBIO L = 1 M/ 'H M mepeMeHHOro KOHJIEHCATOpa, EMKOCTh KOTOPOTO MOXKET
M3MEHAThCA B mpeaenax ot 9,7 no 92 n®. B kKakoMm auana3oHe JJIMH BOJH MOXET
PUHUMATH PAJMOCTAHLIUN ATOT IPUEMHUK?

109. Kakoe sBnenue HaszpiBaloT wuHTephepeHuuei? Kakue BOJHBI Ha3bIBAIOT
KorepeHTHbIMU? Kakum 006pa3oM Mosy4aroT KOT€pEHTHbIE CBETOBBIE BOJIHBI, UCTIOIb3Ys
HEJa3epHbIE HCTOYHUKH?
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110. Ha MbpUIBHYIO IJIEHKY C IIOKa3aTesleM MpenoMieHust n = 1.3, Haxozsuyrocs B
BO3JIyX€, MaJaeT HOPMAJIBHO MYy4YOK Jiydeid Oemoro cmera. [Ipm Kkakoil HamMeHbIIEH
TOMIIUHE Opin TUIGHKA OTPaKEHHBIM CBET ¢ JUIMHOW BoJHBI A = 0,55 mrxm oxaxercs
MaKCHUMaJIbHO YCHJIGHHBIM B pe3yJibTaTe HHTepepeHIn?

111. UYrto Takoe onTtuyeckas pa3HoOCTh Xoaa? YemMy paBHA ONTHYECKAs] pa3HOCTh X0O/a B
MUHHMYME U MakcuMyme unTeppepeniun? Yemy paBHa pasHOCTh (a3 KOTepeHTHBIX
BOJIH B MUHUMYME 1 MaKCUMyMe HHTepdepeHunn?

112. Ha ToHkui CTEKISHHBIN KJIMH, MOKa3aTellb MpeioMJIeHusi KoTtoporo n = 1,55,
najaeT HOPMaJbHO MOHOXpPOMAaTHYECKUH cBeT. JIByrpaHubii yron 6 Mexny
MOBEPXHOCTAMU KiIMHA paBeH 2'. OmnpenenuTs JUIMHY CBETOBOW BOJHBI A, €cClu
paccTosiHue D MeXy CMEKHBIMA HHTEPPEPECHIIMOHHBIME MAaKCUMyMaMH B OTPaKCHHOM
ceere paBHO 0,3 mm.

113. UYro takoe qudpakuusa? Chopmynupyiite npuHuui I rolirenca — @penens.

114. Ha nuadparmy ¢ kpyribiM otBepcTeM auamerpom d = 4 ym magaet HOpMaIbHO
napajuieNIbHBIA MMyYOK JIydeli MOHOXPOMATHUYECKOTO CBETa ¢ JUIMHOW BONHBI A=0,5mKMm.
Touka HaOIIOICHHUS HAXOJWTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @Dpenens ykinaabiBaeTcs B orBepcTuu? TemMHOe WM CBeTiee ISITHO
MOJIYYUTCS B IIEHTpe AU(PPAKIIMOHHONW KapTHHBI, €CITH B MeCTe HAOJIIOJCHUN TOMECTUTh
sKpaH?

115. [IpuBenuTe pUCYHOK, NOACHAOMMUN nTocTpoeHue 30H Ppeners. Kakoe uncino 30H
O®peHens JOMHKHO OTKPBIBATh OTBEPCTHE, YTOOBI B LIEHTPE IKpaHa MOIY4alloCh TEMHOE
MATHO?

116. 3anumure ycaoBUs IITaBHBIX MAaKCUMYMOB AM(PPAKIIMOHHON permeTku. YTo Takoe
HOPSIOK clieKTpa MU pakunoHHON pemeTku? Kakue BOJIHBI Ha3bIBAIOT pa3pelIeHHbIMU?
UYro Takoe pa3peraromas CrocoOHOCTh CIEKTPaIbHOro npudopa? Uto Takoe qucrepcHs
TUGPaKIUOHHON pereTKu?

117. Ha audpakunonnyo penierky HOpMajbHO MajaeT MOHOXPOMAaTHYECKHM CBET.
Onpenenuts yron ¢ 1udpakuuu JUis JIUHUM ¢ JJIUHON BONHBI A1 = 0,55 mkm B criekTpe
YeTBEPTOro MOPSJIKA, €CIM Yrol ¢ TUGPaKUUU U JUHUM C JAIUHON BoiHBI Ay = 0,6
MKM B CIIEKTPE TPETHETO Mopsiika cocTasiser 30°.

118. B gem cocrout 3akon byrepa? Kakoe siBieHune Ha3bIBaloT paccesiHueM cera? B
4eM COCTOMT 3aKOH Panes s paccestHus ceera?

1109. Kakyto 31eKTpOMarHuTHYIO BOJHY Ha3bIBAlOT JIMHEHHO-TOJIApU30BaHHOW? OTBET
IIOSICHUTEC PUCYHKOM. Yo TaKoO€ SJUITUIITHYCCKHU HOJ'ISIpI/I?;OBaHHI)II\/'I cBer?
Chopmynupyiite 3akoH Maitoca.

120. Yron « Mexay IUIOCKOCTSIMU TMPOMYCKaHUsl MOJSpU3aTOpoB paBeH S50°.
EcrecTBeHHBIN CcBeT, MpOXonas dYepe3 TaKyk CHCTeMy, ocjabisercs B n = 8 pas.
[TpeneOperas morepeii cBeTa MPU OTPAKEHHUHU, OTIPEIEIUTh KO3 duuueHT K mormomeHus
CBETa B MOJISAPOUJIAX.

121. Kakoil cBeT Ha3pIBalOT YacCTUYHO-NIOJSAPU30BaHHBIM?  YUTO Takoe CTENEHb
nossipu3anuu? Kak mpoucxoauT mossipu3anys CBETa MPHU IMPOXOKICHUM CBETa 4epes
IPaHULlY IBYX JUAJIEKTPUKOB? B uem coctout 3akoH bprocrepa?

122. OrnpenenuTth CTENEHb MOMSpHU3aAUMU P 4aCTUYHO MOJIIPU30BAHHOTO CBETA, €CIU
aMITUTYIa |max CBETOBOTO BEKTOPA, COOTBETCTBYIOIIAS MaKCUMAIbHOW WHTEHCHBHOCTH
cBeTa, B n = 3 paza Ooiblie aMIuuTyabl lpix, COOTBETCTBYIONIEH €ro MUHUMAIbHON
WHTEHCHUBHOCTH.

123. B uyem cocrtoutr sBieHue aBoiHOro sydenpenomieHus? Kak oOBSICHUTH 3TO
SBJIEHUE HCXO/ISl U3 ONTHYECKON aHU30TPONUU KPUCTAIIIOB?
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124. Kakoe sBnenune HasbiBaloT aucnepcuei? Kakyro BEJIMYMHY HAa3bIBAIOT
aucnepcuel Bemectsa? YTo Takoe HopMalbHasi U 4YTO aHOMasbHas AUCIepCHst?

KBaHnTOBBIE CBOMCTBA M3JTyUEHUS

125. Kakoe u3nyuenne Ha3bpIBatoT TeIioBeIM? B yem ero ocobennocTu? Maiite
OIIPEJIETICHUS SHEPIeTHUECKOI CBETUMOCTH U JIy4EUCITyCKaTEIbHONU CIIOCOOHOCTH.

126. AOGconoTHO uepHoe Teso umeeT temieparypy 71 = 3 kK. Ilpu ocTeiBaHuu Tena
JUIMHA BOJHBI Amy, COOTBETCTBYIOIIAs MAaKCHUMAaJIbHOW CHEKTPAIbHOW TUIOTHOCTH
9HEPreTUYeCKOoil CBETUMOCTH (I ;r)max, M3MeHHIACh Ha Al = 8 mkm. OnpenenuTh
teMriepatypy 72, 10 KOTOPOH TEJIO OXJIATUIOCH.

127. Cdhopmynupyiite 3akon Kupxroda s TtemnoBoro wusmyueHus. YTto Takoe
abcomroTHO yepHoe Teno? Chopmynupyiite 3akon Credana-bonpimana.

128. Kakyto momHocts N Hai0 OABOAUTE K 3aU€PHEHHOMY METAJUIMYECKOMY ILIApUKY
pamuycoM R = 2 cm, 9T00BI MOINAEpKUBATH €ro Temmeparypy Ha I = 27° C Bbme
TEMITepaTypsl OKPYXKAIOIIeH cpeasl, KoTopyio cumtars pasHoii 20° C. Cumrars, 4TO
TEIUIO TEPSETCS TOJILKO BCIEACTBUE U3ITyUSHHUS.

129. Hapucyiite pacrpenenenue JTy4eUCIyCKaTEIbHON CHOCOOHOCTH aOCONIOTHO
YEepHOTrO Tesla MO JJMHAaM BOJH. Kak OHO M3MeHseTcsi ¢ M3MEHEHHeM TemrepaTypel? B
yeMm cocrosa rurnore3a [Inmanka? Uro takoe «ymnbrpaduosneroBas karactpoda?

130. MakcumaibHas CleKTpajibHas MJIOTHOCTh SHEPreTHYECKOH CBETUMOCTH (I ir)max
aBCOMIOTHO YepHOro Tena pasna 4,16-10™ (Bm/Mz)/M. Ha kakyoo anuHy BONHBI Ay OHa
npuxoauTcs’?

131. Kakue siBmeHUsI MOATBEPKIAIOT KOPIYCKYJSIpHYIO Tpupoay cera? Uto Takoe
¢dotoH? Uemy paBHBI €r0 3HEPIUsl, Macca, UMITyJIbC?

132. ®otoH ¢ 3Heprueir € = 0,25 MaB paccesiics Ha nepBOHAYAILHO TOKOMBLIEMCS
CBOOOJTHOM 3JIEKTpOHE. DHeprusi paccesHHoro ¢potoHa & = (0,2 Mb>B. OnpenenuTs yroi
0 paccestHus pOTOHA.

133. Kaxkue 3akonbl poTodrPdexra Hemb3si 00bSICHUTH BOJIHOBBIMU MPEJCTABICHUSIMHU O
ceere u mouemy? Hammmute ypaBHeHWe OiHiTelHa 1t doroaddexra Uto Takoe
KpacHas rpanuna ¢otoddpdexra? Ot yero ona 3aBucur? Kak sSKCHepUMEHTAIBHO
OTIPENIETUTh MAKCUMAIBHYIO CKOPOCTh (DOTORJIEKTpOHA?

134. Onpenenutb, 10 Kakoro mnoreHuuana U 3apsaauTcss yeaIuHEHHBIH cepeOpsiHbIN
MIapHK MPHU 0OJIYYEHUH €ro yIbTPadruoIeTOBBIM CBETOM JIMHON BOJHBI A = 208 HMm.

135. Uro Ttakoe Komnrton — 3¢dexr? Ilouemy npu KOMIOTOHOBCKOM pacCesiHUU
YMEHBIIAETCS SHEPTHsl paccesHHOro (GoToHa? YBEIMUMBACTCA WIM YMEHbIIACTCS JAJTUHA
BOJIHBI cBeTa npu paccesHuu B KomnrToH-addexre? Yemy paBHO M3MEHEHHE IMHBI
BOoJIHBI? KakoBO MaKCHUMallbHOE W3MEHEHHE [UIMHBI BOJIHBI IIPH KOMITOHOBCKOM
paccessHUM Ha CBOOOIHBIX AJIEKTPOHAX?

136. B pesynbrare apdexra Komnrona ¢oron c sneprueit & = 1,02 M»>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yroa € = [/50°. OnpenenuTs SHEPTUIO & paccessHHOro (hoToHa
U KHHETUYECKYIO SHEpruto 7 3JIeKTPOHA OTJauu.

137. B dyem cocrosna rumnore3a ne-bpoina? Kakue ONBITBI MOATBEPKIAIOT ATy
TUIIOTE3Y?
138. Kunernueckas sneprus anekrpoHa pasHa 0,51 M»sB. KakoBa B 3TOM ciydae

JJIMHA BOJIHBI A€ BpOﬁHH 3J'ICKTpOHa?

139. 3anumuTe cooTHOIIeHHus HeompeaenéHHoctu [eiizenbepra? I[louemy moHsTHE
TPACKTOPUHU B KBAHTOBOW MEXAHUKE TEPSET CMBICI?
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140. DNEKTPOH HAXOAMTCS HAa METANIMYeCKOM mbUIMHKEe ¢ auamerpoMm D. Ouenutsb
HETOYHOCTb AV, ¢ KOTOPOW MOXKET OBITh OIpEIeNieHa CKOPOCTh AIIEKTPOHA.

141. B gem cocrout ¢u3nyeckuil CMBICI BOJHOBOM (yHKIMHU. Hanummre BpeMeHHOE
ypasnenue Ilpénunrepa. Moxer i |Ww 2 IPUHUMATh 3HAYEHUs, OOJIbIINE €TUHULIBI?
142. CoOcTBeHHass (DYHKIMS, ONMMCHIBAIONIAS COCTOSHUE YAaCTHIBI B IMOTCHIHUAIBHOM
suuke, uMeeT BUI: Yn(X)=C sin(nn/l)X. Mcmonb3ys ycaoBre HOPMHPOBKH, OMPEICTUTH

nocrosiuuyto C.

143. Hanummre crangapTHble YCIOBUS JUIsl  BOJHOBOW ¢yHKumu. Hanumure
cranuoHapHoe ypaBHeHue Ilpénuurepa. Hammmure ycinoBue HOPMHUPOBKH UL
BOJIHOBOM (pyHKITUHN?

144. Yactua B OECKOHEYHO TJIYyOOKOM  IMOTEHIMAJbHOM SAIIMKE HAXOTUTCS B
BO30YXJI€HHOM cocTosiHMM N=3. KakoBa BepOATHOCTh HAXOXKAECHUS YAaCTHULbI B CpEIHEN
TPETH SIIHUKA.

145. DNEeKTPOH HaXOAUTCSA B OECKOHEYHO TITyOOKOM MPSMOYTOJIHHOM MOTEHUIHUATHHOM
sumke 1wmpuHod |, Hamumcare ypaBuenume IllpenmHrepa u ero pemicHue B
TpUroHoMeTpudeckoit hopme st odmactu 0<x<I.

146. Hamumwure ypasuenue HIpénunrepa ns anekTpoHa ¢ sHepruen E, nBuxyiierocs
B MOJIO’KUTEIHLHOM HampaBlieHUuu ocu X ais obnacrend 1 u 27

17 4
(%) -
I
1. =X
147. Hammmmre pemennst ypaBHeHus IllpenuHrepa s NOTEHIMAIBHOW CTYIIECHH.

Yro Takoe ko3dduument orpaxkenus? Kak OH BbIpakaeTcs uepe3 aMIUIUTY[bI
NaJAroIIEeN U OTPa)kEHHOU BOJIH?

148. Hanummure ypaBuenue lllpénunrepa 1 cBOOOJHOTO 3JEKTPOHA, IBUKYILErOCs B
MOJIOKUTEIBHOM HampaBleHMH ocu X co ckopocTtbio V. Haiigure pemieHue 3Toro
YPaBHEHHS.

149. Kakne KkBaHTOBBIE YHCIa ONPENENSIOT COCTOSHUS JIEKTPOHA B aTOME BOJIOpoia?
Yro Takoe BBIPOXKICHHbIE cocTosiHUA? Kak omnpenenuts CTeneHb BBIPOXKICHUS
COCTOSTHUH 3JIEKTpOHa B aToMme Bojaopoaa’? B yem cocrosaT mpaBuna otdopa? C kakum
3aKOHOM COXpaHEHUsI OHU CBSI3aHBI?

150. Omnpenenure CTENEHb BBIPOXKACHNS YPOBHS DHEPTHH € N=3 B aTOME BOJOPO/A.

151. B ueM cocToMT TPUHIUIT TOXIECTBEHHOCTH (HEPA3IMYUMOCTH) YAaCTHII.
Chopmynupyiite npunuun Ilaymu. Kak oOBSICHUTH NMEPUOTUYECKYIO MOBTOPSIEMOCTH
cBoMcTB aroMoB? [loueMy BO3HHMKAKOT <«HApyIICHHS» B HOPSJAKE 3aCTPOMKH
AJIEKTPOHHBIX 000104eK?

152. Wcnonp3ys npunnun [aynm, ykaszaTh, Kakoe MaKCUMAJIBHOE YUCIIO 3JIECKTPOHOB B
aToOMe MOTYT MMETh OJMHAKOBBIMHU CJICIYIONIHE KBaHTOBBIC urcaa: 1)n, I, m, mg, 2) n, |,
m.

153. OOpsicaure cxembl L-S u J-J CBS3M MpU  CIOXKEHUH CIUHOBBIX H
OpOUTANBHBIX MOMEHTOB.

154. 3J'IeKTpOH B aroM€ BOAOpOJAAa HAXOAUTCSI B P-COCTOSHUU. OHpC,Z[CJ'II/ITC
BO3MOJKHBIC 3HAYCHHUS KBAHTOBOI'O YHCJIa j W BO3MOKHBIC 3HAYCHUSA IMOJHOI'O MOMCHTA
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UMITYJIbCA 3JIEKTpOHA. I1oCTpoiiTe COOTBETCTBYIOIME BEKTOPHBIE AMarpaMMbl. UTo Takoe
cnuH? B ueM nposiBiisieTcs: CiuH-OpOUTaIbHOE B3aUMOJIecTBUE?

155. Kak cBsi3aHbl MOMEHT MMITyJbCa M MarHUTHBIH MOMeHT artoma? OObsicHHTE,
[IOYeMy MAarHUTHbII MOMEHT M MOMEHT HMIIyJibca HeKoJulmHeapHbl? Omnpenenurtsb
. 1
MarHUTHBI MOMEHT aToMa B cocTosiHuM ~D. OTBeT Bblpa3uTh B MarieToHax bopa.

156. KakoB mopsimox U panuyc AeHCTBUA siACpHBIX cui? UTO Takoe >HEpPrust CBS3U
snpa?

157. Omnpenenutb nedeKT Macchl, SHEPTUIO CBSI3U Spa M €ro YIEIbHYIO SHEPTHUIO
CBSI3H JUISL 2IeMeHTa ~2CS ss.

158. [TpuBenute cxemsl anb(da — pacnaga, 6eTa — pacnajaa u € — 3axBarta.

159. Kakue anemeHTapHbIC YaCTUIIBI OTHOCSTCS K JISNTOHAM, ME30HaM, OapuoHam?

160. Kakue 3akoHBI COXpaHEHHUs BBIITOIHSIOTCS B (DU3HUKE JIEMEHTAPHBIX YaCTHUIL?

Bonpocsl 111 npoBeaeHns IK3aMeHa
Pa3zgen 1. Mexanuka.

1. TlpoctpaHcTBO M  BpeMs, CHCTEMBl OTCYETA. OCHOBHBIE ~ KMHEMATHYECKUE
XapaKTEPUCTUKH KPUBOJMHEWHOIO JBUJKEHMS: CKOPOCTh M ycKopeHue. HopmanbHOE M
TaHI€HIMAJIbHOE YCKOPEHUE.

2. Kunemarnka BpaIaTCJIbHOI'O ABUKCHUA: YIJIOBass CKOPOCTb U YIJIOBOC YCKOPCHHUEC, UX
CBS3b C JUHEHHON CKOPOCTBIO U YCKOPCHUCM.

IlonsATHE COCTOSHNSA MEXAaHUUYECKOM cucTeMbl. 3akoHbl HproTOHA.
3aKoH coxpaHeHMs umIynbca. LlenTp nnepuuu.

MowmeHT HNMITYJIbCa MaTepHaﬂbHOﬁ TOYKHA ¥ MOMEHT CHJIBI MEXaHUUECKOH CHCTEMBI.

3
4
5
6. MoMeHT criTbl. 3aKOH COXPaHEHHUSI MOMEHTA CHITBl MEXaHHUECKOW CUCTEMBI.
7. Cwa, paboTa u noTeHuuanbHas 3Heprusi. KoncepBaTHUBHbBIE U HEKOHCEPBATUBHBIE CHJIBI.
8. Pa0ota u kMHeTHYECKask YHEPTHUs.

9. 3akoH coXpaHEHHs MMOJIHOW MEXaHMYECKOW SHEPTUU B 10JI€ NOTEHIIUATbHBIX CHIL.

10. CBs13p MeXIy CHIION U MIOTEHIMAIBHOM dHepruei. [ paaneHT ckanspHoil QyHKIHH.

11. YpaBueHnue BpalieHusi TBEpAOTo Tejla BOKPYT 3aKPEIICHHOM oci. MOMEHT MHEPIIUH.

12. MomenT urepiuu. @opmyna [lteiinepa.

13. [puHIMT OTHOCUTEIILHOCTH [Nanunes-OiHIuTEHHA. [TocTynatet TEOpUU
OTHOCHUTEIIBHOCTH.

14. CoObITHE. CI/IHXpOHI/BaI_II/ISI yacoB. OTHOCUTENIHHOCTh OIHOBPEMCHHOCTH. 38.MC,Z[J'I€HI/IG
BPCMCHHU. COKpaI_I_[CHI/Ie JJIMHBI.

15. IlpeobOpazoBanus Jlopenna. PensiTUBUCTCKUIT MHBApUAHT-UHTEPBA MEXIY COOBITHUSMHU.
CrnoxeHue CKOpPOCTeH B PEISTUBUCTCKOW MexaHuKe. PensTuBHCTCKUIT UMIynbe. 3aKoH
COXpaHEHHsI UMITylbca. PemsartuBuctckas osHeprus. CBsi3b MacChl W JHEPTHH.
Kunernueckas sueprus.

3anaum k pasgeay 1

16. C BBITIKK OpOCHIIM KaMEHb B TOPU30HTAIEHOM HampaBlieHud. Yepe3 2 ¢ KaMeHb yImai Ha
3emiit0 Ha paccrosHuu 40 M OT OCHOBaHUS BbIIKH. ONpenenuTb HAYaIbHYIO U
KOHEYHYIO CKOPOCTh KaMHS.

17. Kamenr OpocaroT mOJ YIJIOM K TOpPU30HTY. Paauyc KpUBU3HBI TPA€KTOPUHM B TOUKE
HauBBICILIETO MoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenennure cKOpocTh B 3TOH TOUKE
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18. JIuneiinasi CKOPOCTh TOYEK HAa OKPYXHOCTH BpaIaloOIIErocs 1ucka pasHa 3 m/C. Toukw,
pacmoioKeHHbIe Ha paccTossHUU 10cM Onrke K OCH, UMEIOT JUHEUHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BPAIIEHUS TUCKA.

19. YroOb1 ompenenuts KodpduuueHT TpeHHs K Mexay JAepeBSIHHBIMH ITOBEPXHOCTSIMH,
OpYCOK IMOJOXWIH Ha JOCKY U CTaJIA MOJAHUMATh OJWH KOHEIl JJOCKH JI0 T€X IOop, MOoKa
OPYCOK He Hauall MO Heil CKONB3HTh. JTO IPOM3OLUIO IPH yIiIe HakioHa gockn 45°.
Onpenenure kKodOPUITUEHT TpeHUS?

20. Ha momy cTouT Tenexka B BUIE JUIMHHOW JTOCKH, CHAOXKEHHOH JIETKUMH Kojiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4elioBeK. Macca dyemoBeka 60 ke, macca gocku 20 xe. Maccoit
Kosec mpeHeOpeub. TpeHue Bo BTylKax He3HauuTelbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJICKKA, €CIIM YEJIOBEK MOUIET BAOJb JOCKH CO CKOPOCTHIO (OTHOCHUTEIHLHO
nocku) 1 m/c?

21. IInatrdpopma B BUAE TUCKA paguycoM | m BpaliaeTcs IO WHEpUuH, aenas 606/mun. Ha
Kparo MmIaTopMbl CTOUT YEIOBEK, Macca KoTtoporo paBHa 80 xe. Ckoiabko 000pOTOB B
MHUHYTYy OyneTr aenars IutaTgopma, €ciM 4YelIoBeK mepeiner B ee HeHTp? MomeHT
uHepimn 1aThopMel paBer 120 k2. MOMEHT MHEpILMH YelIoBeKa PACCUHTHIBATE KaK
JUISl MaTepUaIbHOM TOYKH.

22. Kamens 6pouren BBepx mox yriom ©0° k mosepxuocty 3emn. Kunernaeckas sHeprus
KaMHS B HadyaJbHBIA MOMeHT paBHa 20 Joc. Onpeaenutb KUHETHYECKYHO U
NOTCHLMAJIbHYI0O OHEPrUUM KaMHS B  HAaWBBICIIEH TOYKE €ro TPaeKTOPHUHU.
ConpoTuBieHHEeM BO3lyXa MpeHeOpeyb.

23. XoKKkelHas 1mai0a CKOIB3UT 5 M, €CITU IPU OpOCKEe €l COOOIaT Ha4aIbHYH CKOPOCTh
2 m/c. Kako#i myTh OHa MPOCKOJIB3HT, €CIH €l COOOIINTh HAYalIbHYIO0 CKOPOCTh 4 M/C?

24. Toukwii crepxkeHsb uHONU 50 cm 1 Maccoit 400 2 BpamaeTcsi ¢ yriIOBEIM YCKOPEHUEM 3
¢ % BOKPYT OCH, IPOXOZSLIEH Yepe3 CepetuHy CTEPXKHS EPICHIUKYISPHO K ero JIMHE.
Onpenenuth BpaliarOIui MOMEHT.

25. Haiitn paboTy moabema Tpy3a IO HAKJIOHHOW IUIOCKOCTH, eci macca rpy3a 100kr,
JUIMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, ko3 uuuent Tpenus 0.1 u rpy3
JIBYDKETCS ¢ yeKopeHueM 1 m/c2.

26. Ban maccoii 100 ke m paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MIOBEPXHOCTU BaJla NpHXKaIu TOPMO3HYI KoJoaKy c cuiod 40 H u uepe3 10 ¢ Ban
ocraHoBuiIca. OnpeaenuTs Ko3QPUIUEHT TPEHuUs.

27. Kunetnueckass »HEprusi BpaIAIOLIETrocss TBepAoro Tena. JlMHA TOHKOrO MPSMOTO
crepxkHs 60 cm, a macca 100 2. OnpenenuTb MOMEHT MHEPLUU CTEPKHS OTHOCHUTEIBHO
ocH, NEPIEHIUKYIIAPHON K €ro JUIMHE U MPOXOJIAIIel Yepe3 TOUKY CTEPKHS, yIaleHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. TIpenAronokum, 9To Mbl MOXKEM H3MEPHUTh JUTUHY CTEpXHs ¢ TouyHOCThIO 0,1mkMm. [Tpn
KaKOI OTHOCHUTEJBHOM CKOPOCTH JBYX MHEPIHAIBHBIX CHCTEM OTCYETa MOXKHO OBLIO OBl
OOHapyXHUTh PEIATUBUCTCKOE COKpAllleHWe JUIMHBI CTEpXKHsS, COOCTBEHHAas JUIMHA
KOTOpOro paBHa | m?

29. B nabopaTopHOii cuCTeMe OTCYeTa MU-ME30H C MOMEHTa POKICHHS 10 MOMEHTa pacrmajia
nposieren paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOCTBEHHOE BpeMs KHU3HH MHu-me30Ha. [lonHas sHeprus tena Bo3pocia Ha 1 Jx. Kak
IIpU 3TOM U3MEHUTCS Macca Tena?

Pa3nen 2 .JaekTpoMmarneTusm.

30. Dnexkrpuueckuit 3apana. BzaumopeiictBue 3apsanoB. 3akoH Kynona. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.
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31. DnexTpuueckoe moje. HanpsokEHHOCTD AIEKTPUYECKOTO TOJIsS W MoTeHIuat. [IpuHiun
CYTNEPHO3UINH MOJICH.

32.PaboTta cui 3IEKTPOCTATHUECKOro IOJIA IpHU IepeMelleHuu 3apsna. Lupkynsamus
BEKTOpa HAIPSOHKEHHOCTH JJIEKTPOCTATUYECKOro Imouist. [loTeHnManbHBIM  XapakTep
JNEKTPOCTATUYECKOTO MOJIS.

33.IloTox BekTOpa HAMpPHKEHHOCTH 3IeKTpocrarndeckoro nomns. Teopema Iaycca s
JIEKTPOCTATUYECKOIO I10JIA B BAKYyMeE.

34. [Ipumenenue Tteopembl [aycca K pacu€ry »5IEKTPUYECKHX TMOJeH 3apsHKeHHBIX
IUIOCKOCTH, IMIIMHApPA, chepbl, apa.

35. [IpoBoanuKu B 35iekTpuueckoM node. [lone BHyTpu U y TOBEpXHOCTH IPOBOIHUKA.

36. DHeprust CUCTEMBbl HEMOBIKHBIX 3apsAloB. DHEpPrus 3apspKEHHOrO IMPOBOAHMKA U
KOHJEHCAaTOpa. OJHepruss U O0O0bEMHAs IUIOTHOCTb HHEPTHUHM AJIEKTPUUYECKOrO TMOJIS.
OHeprus NoJIIpU30BaHHOTO JTUAIIEKTPUKA.

37. Dnextpuueckuii Tok. Cuma Toka. IlnoTHocTs TOKa. VYcCOBHS — CyIIECTBOBaHUS
MOCTOSIHHOTO TOKA.

38. O600mIEHHEII 3ak0H OMa B HHTErpasibHOM (hopMme. PasHOCTH MOTEHINAIOB, HATIPSKECHNE,
OJ1C. 3akon Ixoyms — Jlenna.

39. MaruutHoe none. MHAYKIMsSE MarHUTHOTO ToJis. 3aKoH AmIepa.

40.3akon buo — CaBapa — Jlamaca W ero mpuMEHEHHE K pPacyéTy MarHUTHOTO OIS
IIPSMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

41. MarautHoe 1ose KpyroBoro Toka. MarHuTHbIi MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XapakTep MarHWTHOTO MOJIS. 3aKOH TOJHOTO TOKa (IMPKYJSALUS BEKTOpa
MarHUTHON MHJIYKIUN).

43. JleiicTBrie MarHUTHOrO TMoyis Ha JBWxkymwmiics 3apsa. Cuna Jlopenna. JIBikeHue
3apsHKEHHBIX YaCTHUI] B MATHUTHOM TIOJIE.

44, MarautHbIi notok. Teopema ["aycca i1 MarHUTHOTO MOJIS.

45. SIBneHue SJEKTpPOMAarHUTHOW HMHAYKUMU. 3akoH Papazes (3aKOH 3JIEKTPOMArHUTHOM
uHAykuuu). 3akoH Jlenma. SlBneHume camMOMHAYKIMHM. VHIYKTUBHOCTH. 3aKOH
CaMOMHIyKI1H.

46. DHEprusi CUCTEMBI ITPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUU MAarHUTHOTO
OJIS.

47.3aK0H TOJHOTO TOKa JJIi MarHUTHOIO MOJs B BemiecTBe. HampsokEHHOCTh MarHUTHOTO
OIS

48. YpaBHeHus MakcBelia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeneHHs.

3anaum Kk pasgeiy 2

49. JIBa 0TMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKir Haxomsres B Toukax (0; O) m (2; 0)
pAMOYyTroJibHOM cucteMmbl koopauHat (X; V), rme X, VYV 3ama"Hel B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPa HANPSIKEHHOCTH 1o B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHHHM JO TOJHOW OCTAaHOBKH NPOXOJHUT a-4acTHIlA B
OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HamnpskeHHOCThI0 2000 kB/M, ecnin HauanbpHast
ckopocTb ee 20000 km/c? Macca yacTUIIbI 6,4 102 KT, 3apsia 3,2 10 19 K.

51. CBsi3p Mexay HaAMpPsHKEHHOCTBIO TONS M TMOTEHHHAaIoM. ['paduueckoe u300pakeHUE
JNEKTPUYECKOTO TOJS C TOMONIBI0 CHJIOBBIX JIMHHA W  OKBHITOTCHIIHATHHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTeHIMaNoB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HAIIPSDKEHHOCTD 3JIeKTpuieckoro mos E=2i+4j+3Kk.
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64.

65.
66.
67.
68.

TOHKMI CTEpKEHb COTHYT B TNONYyKOJbLO. CTep)KeHb 3apskeH € JIMHEWHOM
woTHOCTHIO 1 00 HKI1/M. Kakyro paboTy Hajo COBEpIIUTE, YTOOBI MEPEHECTH 3apsn 1
HK1 13 nenTpa kosblia B 06CKOHEYHOCTh

Boruucnuts 35ekTpuueckuii MOMEHT Jumosis, eciu ero 3apsan 10 uKi, miedo 0,5¢m.

beckoneuHast mI0CKOCTh HECET 3apsijl, PABHOMEPHO pacHpe/IeNICHHbIN ¢ MOBEPXHOCTHOM
miotHoctsio 1 MxKi/m?. Ha HEKOTOPOM PACCTOSHUM OT IUIOCKOCTH MapauleNbHO el
pacnoyioxkeH Kpyr paauycom 10 cm. BpluMcIuTh MOTOK BEKTOpa HANPSHKEHHOCTH
IIEKTPUYECKOTO I10JISI YEPE3 ITOT KPYT.

Ha oTpe3ke TOHKOTO MpsSMOTO MPOBOJIHUKA PABHOMEPHO PACIIPEICIICH 3apsi]] ¢ TUHEHHOMN
mrotHocThio 7 = 107 Kn/cm. BBIHCIHTB MOTEHIMAN, CO31ABAEMbI STHM 3apsAI0M B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YIAJICHHOW OT OJMKaWIIero KoHIA
OTpEe3Ka Ha PacCTOSIHUE, paBHOE JJIMHE 3TOTO OTPE3Ka.

OnpenenuTh IUIOTHOCTh TOKA B JKEJIIE3HOM MPOBOJHHMKE HauHON 10M, ecnw mpoBon
HaxXOJUTCA MoJ HanpsbkeHueM 6 B. Y nenbHoe conpoTtuBieHue xeneza 98 HOM M.

Toxk B nenu 6arapeun, 3/C xoropoii 30 B, paBen 3 A. Hanpspkenue Ha 3akuMax Oatapeu
18 B. Haiimure conmpoTuBiIeHHE BHEIIHEH YacTH LIENH U BHYTPEHHEE CONPOTHUBIICHHE
OaTapen.

[MpoBoguuk mmuuaoit | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIN TOPHU30HTAIBHO Ha
TOHKHX IIPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MarHHUTHOM IIOJIC, CHJIOBBIC JIMHUH
KOTOpPOTO HAIPAaBJICHBl BEPTHKAIBHO BBepX. [IpM MpPOXO0XKICHUU IO MPOBOJHUKY TOKA
cunot | = 0,3 A4 OH OTKJIOHWIJCS TaK, YTO MPOBOJIOYKH OOpa3oBamu yron o =17° ¢
BEPTUKAJIbI0. HallTH WHIYKIIMIO MArHUTHOTO TTOJISI.

beckoHeyHO AJIMHHBIN MTPOBOJ 00pa3yeT KpyroBOl BUTOK, KacaTelbHbIN K npoBoay. [lo
npoBoxy uaer Tok cwiaod | = 5 4. Haiitu paguyc BUTKa, €CIM HaIpPSHKEHHOCTb
MarHuTHOTO T0JIs B ieHNpe BuTka H = 41 A/m.

Kakoii Bpamaronuii MOMEHT JeHCTByeT Ha pamMKy ¢ TokoM cwiod | = 2 A4 mpum
MOMEIIEHUH €€ B OJIHOPOJIHOE€ MarHuTHoe mnoisie ¢ uuaykuueit B = 0,2 Tz, ecnu pamka
conepxut N = 30 ButkoB miomanso S = 10 ¢u?, a WIOCKOCTB pamMkHi oGpasyer yron 3 =
60° ¢ nuHusAMH 1017

BoluncinuTe MUPKyJIALMIO BEKTOpa MHAYKIUHU BIOJIb KOHTYpPA, OXBATHIBAIOLIETO TOKH
11=5 A, 1,=7,5 A, Texymue B OJHOM HampaBjieHuu, U Tok I3=10 A, Tekymmuii B
MIPOTHUBOIIOJIOKHOM HaIpaBJICHUH.

3apspKeHHas YaCTHLA ABMXKETCS B MAarHUTHOM TI0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Nanykums marautaoro nons B = 0,3 T, panuyc okpyxaoctd R = 4 cu. Haiitn
3apsl YaCTHIBI, eci ee KuHethdeckas sHeprus W = 12 xaB.

3apspKeHHasi YaCTHLA ABMXKETCS B MAarHUTHOM II0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Manykumst marautHoro noist B = 0,3 77, pagnyc okpyxHocTH R = 4 cm. Haiitn
3apsl YaCcTHIBL, eciii ee KmHeThueckas sHeprus W = 12 xaB.

Pa3nen 3. Kosieoanusa u Bosianl. BostHOBag onTuka.

N eanbHbI rapMOHUYECKUI OCIIMILIATOP. Y PaBHEHHE WJI€ATIbHOTO OCHMIIIATOPA U €r0
peuieHre. AMIIMTY/1a, 4acToTa U ¢a3a konedanus. KommiekcHas Gpopma npeacTaBieHus
TapMOHHYECKHUX KOJICOaHUH.

BekropHoe onucaHue Cl0oXeHUs! KoJIeOaHMA.

[Tpumeps! konedaTeabHBIX IBUKEHUHN pa3TuYHON (GU3NYECKON PUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXatolue KojieOaHusl OCHUILIATOPA C MOTepAMU. BbIHY X 1eHHbIE
KoJIeOaHusl.
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Bonnbl. OOpa3oBanue U pacnpocTpaHeHue BOJH. IIpomosibHbIe M MONEpeyHbIe BOJHBI.
@pOHT BOJIHBI, BOJIHOBas NOBEPXHOCTb. J[JIMHA BOJHBI M CKOPOCTHh PACHPOCTPAHEHUS
BOJIH.

YpaBHeHHUs IIOCKOH U cheprdeckoit Oerymux BoyH. BoaHoBoe unciio.

CBolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTh pPacHpOCTPAHEHUs AJIEKTPOMAarHUTHBIX
BOJIH. M31y4eHune aeKTPOMArHUTHBIX BOJIH.

DHeprust AMeKTPOMArHuTHBIX BOJH. O0bEMHAs IUIOTHOCTh SHEPTHU JIEKTPOMArHUTHOTO
nosisi. Bekrop YMmoBa — [loiiHTHHTA.

DNeKTpOMarHuTHas TMpHpPOJA CBETOBBIX BONH. [IpuOnmxeHus TeoMeTpUYEcKOH,
BOJIHOBOW U KBaHTOBOM OITHKH.

WuTepdepeHis CBETOBBIX BOJH. YCJIOBUS Ui HAONIOICHHS M CIIOCOOBI pealn3aluu
(meron FOura, 6unpusma @penenst) OnTudeckas pa3HOCTb X0Ja. Y CIOBUS MaKCUMYMOB
U MUHUMYMOB uHTepdepeniun. MHTepdepeHnns B TOHKUX IuieHKax. lonocsl paBHOU
TOJIIIMHBl ¥ TOJOCH paBHOro HakiioHa. [Ipumenenue unTepdepenuuu. Judpaxuus
cgerta. [Ipunnun [oirenca-®penens. Judppakuns @penens u Opaynrodepa?

Meton 3ou Openens. udpakuus DpeHens Ha KpyrioM OTBEPCTHH U JIUCKE.
Judpaxknuonnas pemierka. [lpuMeHnenue ee B kauecTBe cnektpomerpa. Jucnepcust u
pazpematomas cuina. [louarue o romorpaduu.

[Tongpuzanus cBeToBbIX BOJH. Buasl nonspuzanuu. Crenenp nossgpuzanuu. CrnocoOsl
NOJIy4eHUs noJigspusanuu ceeta. [lonspuzanus npu orpaxkenun. 3akoH bprocrepa.
JIBonHoe nmydenpenomiienue. [lonsapusanus ceera npu JBOMHOM JIy4ENPEIOMICHHH
[Honspuzaunonnsie npusmsl. [lonspouasl. 3akon Mamtoca.

Pacnpoctpanenue cBera B BemlecTBe. HopmanbHas W aHOMalbHas JUCHEPCHUS.
DJIEKTPOHHAsA TEOPHSI TUCIIEPCUN.

[Tornomenne cBera B BemiecTBe. 3akoH byrepa-JlamGepra-bepa. OcoGennoctu
MOTJIOIICHUS B Pa3pPEKEHHBIX I'a3aX U CIUIOLIHBIX cpeax.

Paccesinne cBera BeniecTBoM. PaneeBckoe paccesaue. MosekynsipHOE pacCcesHHE.

3agauu Kk pasgeay 3

Touka coBepiiaeT rapMOHUYECKHE KOJeOaHUs, ypaBHEHHE KOTOPBIX UMEET B X = A Sin
ot, e 4=5 cm, ©=2 ¢~ *.HaiiTi MOMeHT BpeMeHH (Ommkaiimii Kk Havalny oTcyera), B
KOTOpBIii MOTeHIMaTbHas SHeprus Toukn 17 =10 * [, a Bospacraromas cuta F=+5-10 "
*H. Onpenenuts Takxke a3y KonedaHU B ’TOT MOMEHT BPEMEHH.

Touka coBepiiaeT rapMoHHUeCKUe KoseOaHus. B HeKOTOpbIii MOMEHT BpeMEHU
CMEILEHHE TOYKHU X = 5 CM, CKOpPOCTh ee L = 20 cM/c u yckopeHue a = -80 cm/c 2 Haiitn
LUKINYECKYIO YacTOTYy U NepUoj KojaebaHui, ¢pa3y KojaebaHuil B paccMaTprUBaeMbli

MOMEHT BPEMEHHU U aMIUIMTYly KOJIeOaHUH.
JlBa rapMOHMYECKHX KoJieOaHMs, HANpPaBJIEHHBIX [0 OJHOW MPSAMOM, HMEIOLINX

OJIMHAKOBbIE aMIUIMTYAbl U TIEPUOJbI, CKJIAJbIBAIOTCA B OJHO KoJieOaHME TOM ke
amruntyabl. Haiitu pazHocTs (a3 ckiiapiBaeMbIX KojaeOaHUH.

Omnpenenuts CKOPOCTb PacIpOCTPAHEHHUS BOJH B YNPYrod cpele, eciau pa3HocTh (a3
KoNeGaHMil BYX TOYEK Cpeibl, OTCTOANMX Apyr oT apyra Ha 10 cw, pasma 60° u
yacToTa Kojiebanuit 25 ['y.

JlaHbl XapaKTepUCTUKH BYX KoyieOaTeNbHbBIX IBMKEHUN MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy sTumu Kosebanussmu nu/4. HauanbHast dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alHILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJieOaH sl
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHUS.

JlaHbI XapaKTEPUCTHKH JIBYX KOJeOaTeNbHBIX IBUKEHUN MaTepuanbHoil Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3nocts a3 mexny sTumu Konebanusamu /4. HauansHas daza
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OJIHOTO M3 HUX PaBHA HYIIO. 3alMIINUTE YPAaBHEHHUE PE3yIbTUPYIOIIETO KOJICOaHMsI.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHS.
Haititu cMmemeHne OT TONOKEHUS PABHOBECHUA TOYKH, OTCTOAIIECH OT HMCTOYHUKA

KoJieOaHUi Ha pacCTosTHUU (= Al 12, mis momenrta t=T/6. Ammiuryma koieOaHus
A=0.05 m.

[Tnockas aneKTpoMarHuTHAst BOJIHA PAaCHpOCTPaHSIETCsl B BAKyyMe. AMIUIATYAa
HAIPSHKEHHOCTH AJIEKTPUIECKOTro Touist BoJHbI Ey = 50 mB/u. Haiitu amrumutyny
HaIPSKEHHOCTH MAarHUTHOTO TOJIS.

B oaHoponHoil wm3oTponHOM cpene ¢ £ = 3 m g =1 pacnpocTpaHsieTcs IIOCKas
3JIEKTPOMAarHUTHAs BOJIHA. AMILIUTY/1a HANIPSYKEHHOCTHU AJIEKTPUYECKOrO MOJIsl BOIHBI £,
= 10 B/m. HaiiTi amMmiuTyny HamnpspkKeHHOCTH MAarHHUTHOTO TOJIS U (ha30BYIO CKOPOCTB
BOJIHBI

B omeite IOnra nHa mnytd ogHOTO M3 MHTEPPEPHUPYIOLIMX JIy4ed Momemnianach
NEePHEHANKYIISIPHO 3TOMY JIy4y TOHKasl CTEKJIIHHAs IUIACTUHKA C MIOKA3aTeIeM TOMJICHUS
n = 1,5, BcleacTBUE 4YEro LEHTpaJbHAs CBETJas I0JI0Ca CMEUalach B IOJOXKEHHE,
MepBOHAYAJILHO 3aHUMAEeMOgE TISITOM CBETJION MOJI0COM (HE cuMTas EeHTpaibHOM). JlmnHa
BOJIHBI najatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUTACTHHKH.

Ha ToscTyro CTEKIISIHHYIO MJIACTUHKY HAaHECEH TOHKHUH CIIOM MPO3pavyHOTo BEIIECTBA C
nokasareneMm npeiaomieHus n = 1.3. [lnactuHka ocBelleHa NapauIEIbHBIM IIyYKOM
MOHOXPOMaTHYECKOTr0 CBeTa C JIMHON BONMHBI A = 640 Hm, majaomUM Ha TUIACTUHKY
HOpMaibHO. Kakylo MHUHUMAJIbHYIO TOMIMHY Opin JOJDKEH HMMETh CIIOW, YTOOBI
OTPa)KEHHBIN My4YOK UMEJT HAUMEHBIIYIO SIPKOCTh?

Mupuna wuHTEphEpeHIIMOHHONW TMoiockl. Ha MBbUIBHYIO IUIGHKY C TIOKa3aTelieM
npegomiieHuss n = 1.3, HaxoAsIIylocs B BO3/AyX€, MaJaeT HOPMAJIbHO IYyYOK Jydeu
Oenoro cera. Ilpu Kakoi HauMeEHbIICH TONIMHE Omin MICHKH OTPAXKEHHBIH CBET C
mmHON BOoMHBI A = 0,55 mrm oOKaxkeTcss MakCHMalIbHO YCHJICHHBIM B PE3yJIbTaTe
uHTEephepeHIn?

Ha mmadparmy ¢ kpyrisiM orBepctieM auamerpoM 0 = 4 mm majgaeT HOPMAIbHO
napajuieTbHBIA MyYOK JIydeld MOHOXPOMAaTHYECKOTo CBeTa ¢ JUIMHON BOMHBI A=0,5uxm.
Touka HaOIIOICHHUS HAXOJWTCS HAa OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H Kk @Dpenens ykinaabiBaeTcs B oTBepcThu? TeMHOe WM CBETiiee MSATHO
MOJYYUTCS B IIEHTpe AU(paKIMOHHONW KapTHHBI, €CITM B MecTe HaOII0eHUI TOMECTHTD
9Kpan?

Ha nudpakunonnyo pemerky rnajaeT HOpMajJbHO MOHOXPOMATUYECKUH CBET C JIMHON
BOJIHBI A = 410 nm. Yron A@ Mexny HalpaBIeHUSIMU HA MAKCUMYMBI IIEPBOTO U BTOPOTO
nopsiAikoB  paBeH 2°21'. OnpenenuTs 4YWCIO # IITPUXOB HA EIUHUIY JJIMHBI
TUGPaKIIMOHHON PELIeTKH.

Ha nudpakunonnyo pemierky, cogepxayto #n = 400 mrpuxos Ha 1 mm, nagaer
HOpPMaJIbHO MOHOXPOMaTUYECKHH CBET ¢ AMMHON BoJHBI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE J1aeT 3Ta pemeTka. OnpeaenuTs yroi
@ IUdpaklnU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

Kaxkoit naumensbIneit pazpemaronieit cuiioit R nomkaa o6manars nudpakinoHHas
pelIeTka, 4ToObl ¢ ee MOMOIIBI0O MOKHO OBUIO pa3pelInTh JBE CIIEKTPaIbHbIC TMHUN
KaJIiA C JUTHHAMU BOJIH A1 = 578 um 1 A» = 580 nm? Kakoe Haumenslee yuciio N
HITPUXOB JTOJDKHA MMETh 3Ta PEelIeTKa, 4TOOBI pa3perieHne OblI0 BO3SMOXKHO B CIIEKTPE
BTOPOTO MopsiaKa?
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98. Crenens nonspuzaui P 4acTUYHO MOJSPU30BaHHOTO cBeTa cocTasisier (,75.
Ornpenenutb OTHOIIEHHE MAKCUMATbHOM MHTEHCUBHOCTHU Imax CBETA, MPOMYyCKAEMOTO
aHAJIN3aTOPOM, K MUHUMAIBHOM |pix.

99. Yron a Mexay MI0CKOCTSIMU MPOITYCKaHUS ToJIsIpru3aTopoB paBeH S0°. EcTecTBeHHBIN
CBET, MPOXO/s Yepe3 TaKylo cuctemy, ociabmusercs B n = 8§ pas. [Ipenebperas norepeit
CBETa MPH OTPAKECHUH, ONPEACTUTh K03 duineHT K moryiomneHus cBera B OISIPOUIax.

100. VYron bprocrepa & npu najieHuy cBeTa U3 BO3yXa Ha KPUCTAJLI KaMEHHOM coln
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ’TOM KpUCTaJLIE.

101. KoaddurmenT norsomennss HEKOTOPOTO BEMIECTBA 1T MOHOXPOMATHYECKOTO
CBeTa ompeeleHHON AuHbI BoHbl « = 0,1 em OnpenenuTth TONIIMHY X BEIIECTBA,
KOTOpast HeoOXxoauMa Jutst ociiabaeHus cBeta B K = 2 pasa. [loTepu Ha oTpakeHHE CBETa
HE YUUTHIBATh.

Pa3znen 4 .TepmMoauHaMuKa ¥ MOJIEKYJIsIpHas (PU3MKA

102. N3oxopuueckuii, 1300apuuecKuii, N30TEPMUYECKUH, a1Ma0aTUUECKUN TPOLIECCHI
B UJealbHbIX ra3ax. [[peobpazoBanue TEMIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpeHHss sHeprus Tena. BHyTpeHHss 3Heprust uaealbHOIo rasa.
TemnoemkocTs. TemioeMKocTbh TBEpAbIX Ted. 3akoH [rononra u Iltu.

104. O6parumble W HeoOpaTuMble Tpoliecchl. I[lepBoe Hayago TEPMOJAMHAMUKH.
TermoeMkocTs. YpaBHeHue Maiiepa.

105. TepmoaumHamuueckoe  paBHOBecMe M Temreparypa. HyneBoe — Haudano
TEPMOJMHAMUKH. DMIHUPUUYECKAsl TeMIepaTrypHas mkana. KBazucraruueckue mpouneccsl.
YpaBHEHHE COCTOSIHUS B TEPMOIMHAMUKE.

106. OOparuMble U HeoOpaTuMble mporiecchl. Bropoe Hadano tepmoauHamMuku. Llukn
Kapno. DHTponus.

107. Hapnenue raza ¢ Touku 3peHust MKT. CBsi3b TEMI0EMKOCTH C YHCIIOM CTENEHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  MukpococTossHUsA.  CTaTHUCTHUECKMH BeC U BEPOSTHOCTb
MakpococTosiHus. DazoBOE MPOCTPAHCTBO.

109. Pacnipenenenne MaxkcBemia MoJieKysl ujeanbHOTO Ta3a. HamOoniee BeposiTHas,

CpedHsisl W CpeAHEKBAJIpaTU4Has CKOPOCTH. OKCIEpUMEHTalIbHOE O00OCHOBaHME
pacnpenenenus Makcgesa.

110. Pacnpenenenue bonsiimana u 6apomerpuueckas popmya.

111 Uucno CTONKHOBEHUH M JITMHA CBOOOJHOTO MpoOera MOJEKys UACaIbHOTO Tasa.
OMnupudeckue ypaBHeHHMs nepeHoca: Puxa, dypre u HpioToHa. Pemakcamus k
COCTOSIHUIO paBHOBecHs. CpemHee YHCI0 CTOIKHOBEHUH

3anauu k pasneay 4
112. Omun rpamm renust Obi1 Harper Ha 100°C mpu MOCTOSHHOM JaBJICHUU.

OnpenenuTb KOJWYECTBO TEIJIOTHI, NEpeAaHHOe Tra3y, paboTy pacIIupeHus Hu
IpupalieHne BHyTpEHHEN SHepIruy rasa.

113. VYTHeKucnslil Ta3 pacuupsieTcs Ipu MOCTOSHHOM JiaBieHuu. OnpenenuTs padoTy
paCIIMpPEHHUs], €CIIU Ta3y MepelaHo 4,2-10° /i TerioTEL.
114. T'a3, 3anuMaBmii o6beM 11 2 mox masnernem 10° I1a Gbin n300apUIECKN HarpeT

ot 20°C 10 100°C. Onpesenuts paGoTy paciIpeHHs.
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115. B Gamnone emkocteio 24 1 HaxomuTcs Boaopox npu temmeparype 15°C. Iocne
TOTO KaK 4acTh BOJOPOJA U3PACXOI0BAIIH, TABJICHHE B OAJNTIOHE TOHU3UIIOCHh Ha 4-10°Ia.
Kakoe konmmuecTBO BoAopo/ia ObUIO H3pacx010BaHO?

116. Haiitu mM3MeHeHWe PHTPONUU TPH H300apUUECKOM paciIupeHuu 4 e a3ora OT
o0béMa 5 71 10 06BéMa 9 .

117. Onpenenuth TeMmIepaTypy ra3a, €cld CpelHssi KHHETHYecKas JSHEeprus
IOCTYIATEIBHOTO ABIKEHHs ero Mosekyin 1,610 /.

118. Kakas nons mMoisiekyn Kuciaopoja 001aaeT CKOPOCTAMH, JIeXKallUMU B UHTEpBaJle
ot 910 10 911 wm/cex, ecnu Temnepatypa raza 400°K?

119. B kabune Beprosiera Oapomerp nokassiBaeT 675 mm pm.cm. Ha xakoil BeIcOTeE

JISTUT BEPTOJIET, €CJIM Ha B3JICTHOW IUIOIIAAKE OapoMeTp mokasbiBan 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTaTh HEU3MEHHOU U paBHOM 17°C.

Paspnen 5. KBanToBas pusuka

120. TennoBoe n3nyyenne u moMuHecueHIws. CrieKTpaabHbIE XapaKTePUCTHKU
TeruioBoro usnydenus. 3akonsl Kupxroda, Credana-bonpiiMana v 3aK0H CMeEIIEHUS
Buna. AGcot0THO YepHOE Telo.

121. ®opmyna Penes-Jlxxunca u «ynpTpaduoneroBas karactpoday». 'unoresza
kBaHTOB. ®opmyina [1nanka. KBanToBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3IYUYECHHUSI.
KopryckyisipHO-BOJTHOBO# [Tyain3M CBETa.

122. d®otorddext u r3ppext Komnrona. Ypasaenue DitHmTeitna s potosdpdexra.
123. Omneit bote. Topmo3Hoe uznyyenue. I'unoresa ne bpoitsia. OnbiTel J[3BHCCOHA 1
Jxepmepa. Audpaxust Mukpodactun. [IpuHnmn Heonpenenennoctu I eitzenbepra.

124. BounHoBast pyHKIMS, €e cTaTUCTUYECKUN CMBICIT M YCIIOBHSL, KOTOPBIM OHa
JIOJIKHA Y/10BJIETBOPSITh.

125. CranuonapHoe u HecTaunoHapHoe ypasHeHue llIpenunrepa.

126. KBanToBas yactuiia B 0lHOMEPHOM NMOTEHIMAIBbHOM siMe. OqHOMEpHBIN
NOTEHIMAIBHBIN Opor 1 6apwep.

127. CocrosiHue MUKpOYaCTHUIIbI B KBAHTOBOM MexaHuKe. [ToHsTHEe 0 BBIpOKIeHUN
DHEPreTUYECKUX YPOBHEH.

128. [Ipencrasnenue ¢puznueckux BeJIMUUH onieparopamu. Oneparopsl KOOPAUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, TOTEHIUAIbHON U KNHETUYECKON YHEPIHUH.

129. CranuonapHoe ypaBHenue lllpenunrepa ans atoMa Bogopoza. BoiaHoBbie
¢GyHKLIMU 1 KBaHTOBBIE yncia. [IpaBuia oTO0pa A1 KBAHTOBBIX MEPEXOJIOB.

130. CoOCcTBEHHBIN MEXaHUYECKUI 1 MAarHUTHBII MOMEHTHI AJIEKTpOHa B aTrome. OIbIT
IlItepHa u I 'epnaxa.

131. Cnun-opouTaibHOE B3aUMOIeCTBHE. TOHKAs CTPYKTYypa aTOMHBIX CIIEKTPOB.

132. CrtpoeHne aTOMOB M NepHONYECKasi CHCTEMa XUMHUUYECKUX 3eMeHToB JI.11
MenneneeBa. [lopsiiok 3amonHeHNs 3IEKTPOHHBIX 000JI0YEK.

133. BexTopHast MOZiesIb MHOT03JIEKTPOHHOTO aToMa. THIIBI CBSI3EM.

XapaKTepuCTUIECKHE CIIEKTPBI aTOMOB.
3anaum k pasgeny 5

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaJlIa 3JIEKTPOHBI, KOTOPbIE
MOJIHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO MOTeHUUaANoB U =3 B, eciiu poToapdext
HAYMHAETCS TIPH JIJTHHE BOTHBI cBeTa A = 0,5 MKM.

135. B pesynbrare apdexra Komnrona ¢poton ¢ sneprueit € = 1,02 M»>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrou € = /50°. OnpeaenuTs SHEPTUIO & paccessHHOro GoToHA
¥ KHHETUYECKYIO SHEPTuio T 3JIEKTPOHA OTIaun

136. ITpoTon obnagaer KuHETHYECKOM 3Hepruei 7, paBHOM sHeprun nokos Eo.
Omnpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1ie bpoiinst nporoHa, eciu ero
KMHETHYECKasi SHEprHsl yBEJIMYUTCA B n = 3 pasa.
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137. YacTuiia B IOTCHIIMATBHOM SIIUKE IUPUHON | HAXOTUTCS B HU3IIEM
BO30YKICHHOM COCTOSIHUH. OIpeneanuTb BEPOSITHOCT, HAXOKIEHUS YaCTHUIIbI B
untepsaiie ot 0 o 1/2.

138. YacTuiia B IOTCHIMAIBLHOM SIIHKE MIUPUHON | HAXOMUTCS BO BTOPOM
BO30YKICHHOM COCTOSTHUH. OIpeIeTuTh BEPOSITHOCTh HAXOXKICHUS YaCTHUIIHI B
uHTepBaie ot I/3, paBHOyaIEHHOM OT CTEHOK.

139. JITMHBI BOJTH KOMIIOHEHT JKENITOr0 JAy0JieTa pe30HaHCHOW JTMHUU HATpUs,
obycnosiienHoro nepexonom 3P-3S, paBubl 589,00 u 589,56 um. Haiitu Bennunny
pacueruienus 3P-tepma B 3B.

140. Brinucatsb criektpanbHble 0003HaU€HUS TEPMOB aTOMa BOJIOPO/IA, IIEKTPOH
KOTOPOTO HAXOIUTCS B COCTOSIHUH C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. CKOJIBKO M KaKue 3Ha4eHHsI KBAHTOBOT'O YKCiia J MOKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YucCiIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?

142. Onpenenutb OTHOLICHHUE JUIMHBI BOJHBI A1 Jie Bpoiiis mpoToHa K AJIMHE BOJIHBI
Ay e bpons a-uacmuybsl, IPOIMIEAIINX OJMHAKOBYIO YCKOPSIONIYIO Pa3HOCTh
noteHimanios U =1171B.

143. Onpenenutb OTHOIICHHUE JUIMHBI BOIHBL A1 Jie Bpoiiis mpoToHa K AJTMHE BOJIHBI
A2 e bpoins a-uacmuybsl, IPOIMIEAIINX OJMHAKOBYIO YCKOPSIONIYIO Pa3HOCTh
noteHimanios U =1171B.

144, Cpennee BpeMs )KU3HH aTOMa B BO30YKJIEHHOM COCTOSIHUU At ~10°%c. [Ipu
Mepexo/ie aToMa B HOPMaIbHOE COCTOSTHUE HCITYCKAeTCsl JOTOH, CPETHSISI ITIHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLEHUTh €CTECTBEHHYIO MIUPUHY AA H3ydaeMoi
CHEKTPaJIbHOM TUHUM, €CITH HEe TPOUCXOINT €€ YITUPEHHUS 33 CUET JPYTUX MPOIECCOB.

145. MOHO3HEpPreTUYECKUi My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO pa3HOCTh
notenuuanoB U = 2() kB, BBICBEUNBAET B IICHTPE dKPaHa AIEKTPOHHOIYYEBOM TPYOKH,
JuiiHa Kotopoit | = 0,5 m, natHo paguycom I = 107 e [Tonp3ysch COOTHOLIEHUEM
HEONPEIeTIEHHOCTEH, OMPeAenTh, BO CKOJIBKO Pa3 HEOMPEAEIEHHOCTh Ax KOOPANHATHI
AJICKTPOHA HA DKPaHE B HAINPABIIEHUH, IEPIICHANKYJISIPHOM OCH TPYOKH, MEHBIIIE
panuyca I msiTHA.

146. Haiitu mocrostuuyto [Tnanka h, eciim U3BeCTHO, YTO 3JICKTPOHBI, BHIPbIBAEMBIC U3
MeTaJljia CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JIEPKUBAIOTCS PA3HOCTHIO
MOTEHIMANIOB Ui =6,6 B, a BBIpbIBa€MbIE CBETOM C IJTUHOW BOJNHBI Ay =0,65 mxm —
Pa3HOCTHIO OTEHIIHANIOB Uy =16,5 B.

147. Haiit yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METAJLIA 3JIEKTPOHBI, KOTOPHIE
MOJTHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO OTeHIMaNoB U =3 B, ecnu hotodhdext
HAYMHAETCS TIPU JUIMHE BOJHBI cBeTa A = (0,5 MKM.

Pa3nes 6. OcHOBBI (PM3HKH SIAPA M JIEMEHTAPHBIX YACTHII.

148. CrtpoeHune aTOMHOTO sifipa. SlnepHble cuiibl. DHeprus cBsi3u sapa. Jedekr macchl.
149. PangnoakTUBHOCTE.

150. SAnepHsble peakuuu. Peakuuu neneHns U CUHTE3A.

151. OnemeHTapHble yacTHibl. Knaccudukanus snementapubix yactuil. [IpeBpaienue

qacTuIl. 3aKOHEI COXPAaHCHUA B MUPC 3JICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. HazoBute cumBonmueckne 0003HauYEHUS s/Iep U30TOMOB BOJIOPOIa M HA30BUTE
HX.
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153. Hcnonb3ys cootHomenne Z=A/2, KOTOpoe CIPaBeIJIMBO I MHOTHX JIETKHX
A7ep, ONMPENEIUTh CPEIHIO 00BEMHYIO IUIOTHOCTH 3apsijia spa.

7
154. Snpo 6epuiunsg 4' Be 3axBartuio anextpoH u3 K-obonouku aroma. Kakoe sapo
oOpa3zoBaisioch B pesynbrare K-3axBara.?
4
155. JIBa simpa renwst ; He CIWINCh B OHO PO, U TP STOM OBLIT BRIOPOIIICH MPOTOH.

Vxaxure AAPO KaKOIro 3JIEMCHTa O6p&30Ba.]'IOCB B pE3YJIbTATC TAKOI'O IIPEBpALICHUSA.

K 3auery nomycKaroTCsl CTYACHTHI, BBIIIOJIHUBIINE BCe (OPMBI TEKYLIETo KOHTpoJs. [lpu
clade 3a4era, CTYIEHT IOJIydYaeT JBa BONpOca M3 IEpedHs, NPUBEAECHHOro Bbile. Bpems
MOJAFOTOBKU CTYJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MUH.

IIpu cnade sK3aMeHa CTYIEHT IOJIydaeT 2 TEOPETUYECKHUX BOIpOca M OJHY 3ajady W3
NepeYHs, NMPUBEIECHHOTO BhIE. Bpemsi MOAroTOBKM CTy/IEHTa K YCTHOMY OTBETY Ha BOIPOCHI
JK3aMeHa- 10 45 MuH.

4. MeroanyecKkue MaTepHaJIbl VISl ONpeeseHUs] MPoOUeAypP OLEHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB MW (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(¢popMupoBanus KoMneTeH .

[Ipomexxyrounast arrecTtauus MO JUCLHMIUIMHE TPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII

CTO CIIGI'TU(TY) 016-2014. KC YKB/. ITopsaok npoBeneHus 3a4€TOB U HK3aMEHOB.
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