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1. IlepedyeHb MIaHNUPYEMBbIX Pe3yaIbTATOB 00y4eHHSs MO JMCHUILIHHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTEIbHOIl IPOrPAMMBI.

B pe3ynbrate ocBoeHHs 00pa30BaTeIbHOM IPOrPaMMbl MATUCTPATYPhl 00yUarOIIHICs

JIOJIKCH OBJIAJICTh CICAYIOIIMMU pe3yibTaTaMi OOYYEHUS TO JUCIHUILIIHE:

Brimycknuk gomkeH obiaanath

Konsr Pesynbrater ocBoerns OOIT IIepedens mIaHUPYEMBIX PE3yIbTATOB
KOMIIETCHIINU (comeprxaHne KOMIIETCHLIUI) 00y4eHus 1o TUCIUIUINHE
OIIK-3 CIIOCOOHOCTBIO HCIIOJIb30BAaTh 3HAHUS O 3HaTh:

COBpEeMEHHOH (pHU3HYEeCKON KapTHHE MHPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, CTPOCHUH BEIIECTBA IS
[TOHMMaHUS OKPY’KaIOLIET0 MApa U
SIBJICHUM ITPUPOJBI

OCHOBHBIE (PU3NYECKHUE SIBICHHUS U
OCHOBHBIE 3aKOHBI (PU3UKH; TPAHUIIBI UX
MPUMEHUMOCTH, IIPUMEHEHNE 3aKOHOB B
BAKHEHUINUX NMPAKTHYECKUX
MIPIIIOKEHUSX;
OCHOBHBIE (DM3MUYECKUE BEIIMIHHEI H
(hU3UYECKUE KOHCTAHTHI, UX
ompezeneHne, CMBICH, CIOCOOBI 1
€MHUIIBI HX U3MEPEHHUSI,
Ha3HAYCHHE U MPUHIIHITEI IEHCTBHS
BaXHEHINX (PU3MUECKUX TTPUOOPOB;
Ymersn:
00BSICHUTH OCHOBHBIE HA0JIFO1aeMble
MPUPOIHBIC U TEXHOTCHHBIC SIBICHUS U
3¢ eKTH ¢ To3uIHi GyHIaMEHTaIbHBIX
(hM3UYEeCKUX B3aMMO/ICHCTBUH;
yKa3aTh, KaKre 3aKOHBI OMHCHIBAIOT
JTAHHOE SIBJICHHE WIIN YPQEKT;
HCTOJIKOBBIBATH CMBICHT (PU3NYECKUX
BEJIMYUH U TIOHSTHIA;
3aICHIBATH YPABHEHUS IS
¢usndeckux BenuurH B cucreme CU;
Baaners:
HaBBIKaMH IPUMEHEHUS] OCHOBHBIX
METO/I0B (PH3UKO-MaTEMaTHIECKOTO
aHaNM3a [T PEeIIeHus
€CTeCTBEHHOHAYYHBIX 33]1ad.

2. MecTo IMCHMILIHHBI B CTPYKTYpe 06pPa30BaTe/IbHOli POrpaMMblI .

Hannast quciuminHa (MOAY/b) OTHOCUTCS K 6a3oBbiM nuctuiuinHaM (b.1, B7). 3anstus
10 TaHHOW JUCIMITIMHE MPoBoaiTCsA Ha |-Mm kypce (2 cemectp), 2-M Kypce (3cemectp). Pusnka
CO3MaeT YHUBEPCAIbHYIO 0a3y s U3y4eHHs OOmenpopecCHOHANBHBIX W CHEIHAIBHBIX
JTUCIIUATIIINH, 3aKJIaIbIBaeT QyHIAMEHT MTOCIEIYIONIEro 00yUYeHUs B MAarUCTPAType, aCIUPAHTYPE.
Ona na€t nenpbHOE MpeaCcTaBleHrne O GU3MUYECKUX 3aKOHAX OKPYXKAIOUIETO MHUPA B UX €IUHCTBE

! Mecro muctmniunst OyZeT yYUTHIBaThCs NpH 3anonHeHnn Tadbnuusl 1 B [Iprnoxennn 1 (DoHA OlIEHOYHBIX

CpEJICTB)




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

B MeTonudeckoM Iu1aHe JUCHHMILIAHA OMUPACTCS HA 3HAHUA MO (DU3HKE, MOJYICHHBIC B
mkone. OcBoeHne Kypca (PU3MKKM HEOOXOIMMO Kak TMpeAIlIeCTBYIOIIee JUIsl psga APYTrux
JUCIUIUIMH: (U3WYecKass XUMUs, OOIIas XWMHUYECKas TEXHOJIOTUS, KOJUIOWIHAS XHMUS,
KPUCTAJUIOXUMUS U KpUCTALIOrpadusi.

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 O00€CIICUeHUEM JTMCIUIUIMHEI, BBIMOJTHEHUE
JIOMAIITHUX 33/IaHUH, COCTABJIICHUE OTYETOB K JTJAOOPATOPHBIM paboTaM.

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

Kpamroe cooeporcanue oucyuniunol:
Mexanuka. DnektpoMmaraeTusm. Konebanus u BonHbl. BoaHoBas ontuka. duznueckas
tepMoarHamuka. KBantoBast pusuka. OCHOBBI (PM3HKH siJIpa M AJIEMEHTAPHBIX YACTHII.

3. O0beM TUCHUILINHLL.

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

OO0mas Tpy10eMKOCTh THCIUIITHHbI 8/ 288

(3a4eTHBIX AMHMII aKaIEMUICCKIX YacOB)

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

CEMHUHApBI, MPAKTUIECKUE 3aHATHUS 36
nmabopaTopHbIe pabOTHI 36

KkypcoBoe npoektupoBanue (KP wmu KIT) -

KCP 12

Jpyrye BUbl KOHTAaKTHOM paboThI

CamocrosiTesbHast padora 69

®opma Tekymero KoHTpoJisi (KoHTpobHBIE paOOThI, KOJUTOKBHYMBI) 2 cemecTp: 2
KOHTpPOJIbHbIE
paboTHl,
KOJUIOKBUYM
3 cemecTp:
KOJUIOKBUYM

®opma MPpOMeKYTOUHOI aTTecTanuM ( 3a4eT, IK3aMeH ) 2 cemecTp: 3auér,
9K3aMEH;
3 cemecTtp
sk3ameH (81)




4. Copep:xkaHue JUCHUNIUHBI.

4.1. Pa3gespl AMCHUILIMHBI U BUABI 3aHATHH.
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1. | Mexanuka 12 12 12 7 OIIK-3
2. | DJIeKTPOMarHeTu3mM 10 16 6 7 OIIK-3
3. | Koseoanus n Boabl. BotHoBasi onTuka 10 8 10 7 OIIK-3
4. | ®uznyeckass TEPMOIHHAMHUKA 4 16 OIIK-3
5. | KBanToBas ¢u3zuka 14 8 24 OIIK-3
6. | OcHoBBI siiepHOii PU3NKHN ¥ GU3HKH 4 8 OIIK-3
3JIEMEHTAPHbIX YaCTHIL
4.2. 3aHATHA JEKIMOHHOI0 THIIA
No HaumeHnoBaHue Temsbl OOneM, | MuHOBaIMoHHas
pasnena Y KpaTKOe COAEpKaHUE 3aHATHS aKa. dbopma
JIUCIIAILINHEI Jachl
1 MexaHnuka 2 Caaiin-
Kunemartuka. OCHOBHBIE KHHEMATUYECKHE npe3eHTaANNs
XapaKTePUCTUKU KPHUBOJIMHEITHOTO IBIDKEHUA:
CKOPOCTh 5 YCKOpEHHE. HopmanbHoe 5
TAaHI'CHIIUAJIbHOC YCKOpeHI/Ie. KI/IHeMaTI/IKa
BpaHIaTe.HI)HOI‘O JOBWXKCHUA: yI'.]'IOBaSI CKOpOCTB nu
YIJII0OBOE YCKOPEHHE, UX CBSA3b C JIMHEHHON CKOPOCTHIO
U YCKOPCHUEM
1 Mexanuka lunamuka. lHepiiuaibHbIe CUCTEMBI 2 Caaiia-
oTcueTa 1 nepsblil 3akoH Hetotona. Bropoi npe3eHTanus
3akoH HrloToHa. Macca, umnyinec, cuna. YpaBHeHUE
JIBJKEHUS MaTepUaAIbHON TOUKH. TpeTHil 3aKkoH
HproTOHA M 3aKOH COXPAHEHHUST UMITYJIbCa. 3aKOH




BCEMHUPHOTO TATOTeHUs. CHUJIBI COIPOTUBIICHUS.
MHTerpupoBanue ypaBHEHUN JBUKEHUS, POJIb
HavyalbHBIX yciaoBuil. LleHTp Macc MmexaHudecKoi
CHCTEMBI, 3aKOH JBIKEHUS IIEHTPa Macc.

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

Mexannka Jneprus. Cuia, paboTa ¥ IOTCHIIUATLHASL
sHeprus. KoHcepBaTHBHBIE 1 HEKOHCEPBATHBHBIC
criel. Pabota v kmHEeTHYECKas SHEPTHsl. 3aKOH
COXpPAaHEHUS MMOJTHON MEXaHUYECKOW SHEPTUU B MOJIE
MOTEHIUAIBbHBIX cUJl. CBSI3b MEXAY CUIION U
MOTEHIUAIBHON SHEpruel. I'paiueHT ckanapHoi
byHKIUH.

Mexannka

JAuHamMMKa BPAlIATEJbHOI0 IBUKEHHUS. Y PAaBHEHUE
BpallleHUs TBEPOTr0 Tesla BOKPYT 3aKPEIUIEHHOM OCH.
MowmenTt unepuun. @opmyna IlTeitnepa.
KuHnetndeckas 3HEprus BpallaroLerocs TBEpAoro
Tena.

MexaHuKka

PeasituBucrckasi Mmexanuka. [Ipunnun
OTHOCHUTENIBHOCTH U npeoOpa3zoBanus [anmes.
OKcrepuMeHTalbHbIe 000CHOBaHMS CIIELUAIbHON
teopun otHocuTenbHOCcTH (CTO). Ioctynatst CTO.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenua. CokpalieHne IIHHBI 1
3aMeJJIeHNE BPEMEHH B IBUKYLINXCS CUCTEMax
oTcuyera. PensTUBUCTCKUM UMITyJIbC. B3auMocCBsI3b
Maccsl ¥ 3Heprun. CTO u snepHast SHEpreTHKa.

Chain-
npe3eHTanus

JIeKTPOMATHETH3M

3akon Kynona. HanpspkeHHOCTB ¥ TOTEHIIMAT
AIIEKTPOCTATUYECKOTO Mo, Teopema 0 UPKYISIIH.
Teopema ["aycca B unTerpanpHoOi opme u ee
MPUMEHEHUE JUIsl pacyeTa dJIEKTPUIECKUX MOJIeH.
DNEKTpUYECKOe MOoJIe TUTONs. JJunonas BO BHEIIHEM
JIEKTPUIECKOM TIOJIE.

Craiin-
npe3eHTanus

JJIeKTPOMATHETH3M

IIpoBoaHMKH B 3jIeKTpUYeCcKOM moJie. PaBHOBecHe
3apsiioB B MpoBogHUKE. OCHOBHAs 3a/1a4ya
ANEKTPOCTATUKU IPOBOJHUKOB. DKBUIIOTCHIIMAILHEBIE
HOBerHOCTI/I 1 CUJIOBBIC JIMHUHN BHeKTpOCTaTI/I‘IeCKOFO
TI10JI1 Me>1<11y HpOBOZIHI/IKaMI/I. SHCKTpOCTaTI/I‘IeCKaH
3amuTa. EMKOCTh IPOBOJHUKOB U KOHACHCATOPOB.




BHCpFI/I}I 3apsSPKCHHOI'O KOHACHCATOpPA.

DJIeKTPOMArHeTH3M

IocTossnHbINH d1ekTpUYecknii TOk.Cuna u
IUIOTHOCTh TOKa. Y PaBHEHHE HEIIPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3akoH OMa B MHTETpATbHON 1
muddepennnansHoi popmax. 3akon xoynsa-Jlenua.
DNeKTpOABIKYIIAsl CHJIa HICTOYHKKA ToKa. [IpaBuia
Kupxroda.

DJIeKTPOMArHeTH3M

MarnurocraTuka. BeKTop MarHuTHOW HHAYKIUU.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHne 3apsaoB B
AIIEKTPUYECKUX ¥ MAarHUTHBIX MOJISIX. 3aKoH bro-
CaBapa-Jlannaca. Teopema o0 TUPKYISAINH (3aKOH
nosHoro Toka). Teopema ["aycca.

DJIeKTPOMATHeTH3M

DJIeKTPOMATHUTHASI MHAYKUHS. Y paBHEHUsI
Maxkcgesiia. DeHOMEHOJIOTHS 3IEKTPOMAarHUTHOU
nHaykuuu. [Ipasuiio Jlenna. YpaBaenue
3NIEKTPOMAarHUTHON MHAYKUUH. CaMOUHAYKIHA.
WNunykTHBHOCTE cosleHouAa. Pabora mo mepemenieHnto
KOHTYpa € TOKOM B MaruHuTHOM I10JIC. 9Hepr1/15{
MarHuTHoro nois. Cucrtema ypaBHeHUu MakcBeria B
WHTETpaTbHON (hopMe 1 PH3HUECKUN CMBICIT
BXOJSIIIUX B HEE YPABHEHUI.

Kose0anus u BosiHbl. BosiHoBasi onTHka:
I'apmoHuyeckue KoedaHUs PA3JINYHON NPUPOIBI.
Boanbl. [Ipumeps! koneOaTeIbHBIX IBUKEHUH
pasnu4HoM (puzndeckoi mpupo sl KoMruekcHast
¢dbopma npeacTaBIeHUs] FTAPMOHUYECKUX KOJIEOaHHH.
BexropHoe onucanue cioxeHus KoneOaHuil.
BonnoBoe nBmxenue. [Inockas rapMoHHuecKas
BOJIHBI. /IJIMHA BOJIHBI, BOJIHOBOE YHCIIO, a3oBast
CKOPOCTb. Y paBHEHHE BOJIHBI. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lonsgpusarys BojiH.

Chain-
npe3eHTanus

KoJieoanus u Boaabl. BotHOBasi onTHKa:
DneKTpoMarHuTHas BOJHA KaK pellIeHue YpaBHEHUN
MaxkcBemna. CBOWCTBA 3J€KTPOMATHUTHBIX BOJIH.
CKOpOCTh pacTpoCTpaHEHUS DIEKTPOMATHUTHBIX
BOJIH. DHEPTHS 3JEKTPOMArHuTHBIX BOH. O0BEMHAs
TUIOTHOCTB SHEPTUH AIIEKTPOMATHUTHOTO ITOJIS.
Bextop YMmoBa — [loiinTHHra. DneKTpoMarauTHas
MIPUPOIa CBETOBBIX BOJIH.

KoJse0anus n BoaHLI. BoJiHOBAsl OITHKA:

HNnaTepepennust BoJIH. DIEKTPOMarHUTHAs IpUpoa
CBETOBBIX BOJIH. IHTephepeHIIMOHHOE TI0JIE OT JIBYX
TOYeYHBIX UcTOUHUKOB. OnbiT FOHTra. UHTephepomeTp
Maiikenscona. MaTepdepeHIus B TOHKUX TUICHKAX.

Kose0anus u BoHbl. BojiHOBasi onTHKa:
Judpaxnus BoaH. [punun [Mroiirenca-Openens.
Hudpaxnus OpeHens Ha MPOCTEHIIHNX MPErpaaax.
Hudbpakuus Opayarodepa. Judpakius @paynrodepa
Ha menu. JnppakunoHHas peleTka Kak
cnekTpanbHbIi npudop. [lousTre o ronorpadpuueckom
METO/I€ TIOY4YEHHUSI M BOCCTAHOBJICHHS H300paKeHH.




KoJse0anus u BoJHLI. BoJIHOBAsl OITHKA:

Hoasipuzauus BouaH. Ilornomenue, nucnepcus,
paccesinne cBera. Dopma U CTENEHb MOJSAPU3AIUT
MOHOXPOMATUYECKHUX BOJH. OnTHYECKas
anu3orponus. J[Bymydenpenomienue. OTpaxxeHue u
MIPEJIOMJICHUE CBETa Ha TPAHUIIC pa3jiena IByX
JTUDIIEKTPUKOB. DEHOMEHOJIOTHS TOTIIOMIEHHS 1
qucnepcuu csera. PaccesHue cBeTta

DeHOMEHOJIOTHYECKAS TEPMOTHHAMUKA.,
TepMoanHaMu4Ieckoe paBHOBECHE U TEMITEPATYpa.
HyneBoe Hagano TepMOAMHAMUAKHA. DMITHPHYECKAs
TemreparypHas mkana. Ksasucrarnueckre mpouecchl.
YpaBHEHHE COCTOSIHUS B TepMoauHaMuKe. OOpaTUMBIC
1 HeoOpaTumble Tporiecchl. [lepBoe Hagamo
TepMOJMHAMUKH. TerioeMKocTs. Y paBHeHue Maiiepa.
N3oxoprueckuii, N300aprUueCKHii, N30 TEPMUUECKUIA,
anarabaTHYeCKUH TPOIIECCH B HACATbHBIX Ta3ax.
[IpeoOpa3zoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
[uxn Kapro u ero ko3 puimeHT moieznoro
JEUCTBUS. DHTPONHUSL.

MoJieKVJIsSIDHO-KMHETHYeCKas Teopusi. /[aBiaeHne
ra3a ¢ Touku 3peHus MKT. CBsi3b TEIJI0EMKOCTH €
YHCIIOM CTereHel cBOOO/IbI MOJIEKYI ra3a.
Pacnpenenennie MakcBenia MOJIEKYJ UACATBHOTO
rasa. OKCIepUMEHTaIbHOE 000CHOBAHKE
pacnpenenenust Makcpesuia. Pacnpenenenue
Bonsimana u 6apomerpudeckas Gpopmyna. SneHus
nepenoca. udQysus, TermonpoBoIHOCTS,
BHYTPEHHEE TPEHHUE.

KBanrToBas ¢pu3uka. KBanToBble cBoiicTBa
3JICKTPOMATrHUTHOI0 U3JTyUCHUSA. TemnoBoe

M3Iy4YeHHe U JJIoMuHecHeHIus. CrieKTpanbHble
XapaKTePUCTHKH TEIIOBOTO U3IyUYEHMsI. 3aKOHBI
Kupxroda, Credana-bonpumMana n 3aK0H CMeLIEHUS
Buna. AGcoiotHo yepHoe Teno. Dopmyna Penes-
bxuHca u «ynpTpaduoneToBas karactpoday.
I'umotesa kBanTOB. ®opmyina [Tnanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIUIOBOT'O M3JTyYEeHHSI.

Craiin-
npe3eHTanus

KBaunToBasg ¢dpusuka. KBanroBknle cBoiicTBa
3JIEKTPOMATHUTHOTO u3jaydenus. KopnyckynspHo-

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

KBantoBasg pusuka. JieMeHThl KBAHTOBOK

MexaHMkH KoprnyCKysipHO-BOJIHOBOH yanus3m
MHUKPOYACTHUL] U €r0 3KCIIEPUMEHTAIbHOE
MIOATBEPKIAECHUE; IPUHIINAII HEOIPEIEICHHOCTH;
BOJTHOBas! QYHKIMS, €€ (HU3NIECKUNA CMBICIH;




CTaHAAPTHBIC YCJIOBUS; YCIIOBUC HOPMHUPOBKHU.

KBanroBasi ¢puzuka. IieMeHTbI KBAHTOBOI

MexaHukM YpaBHeHue lllpeaunrepa, OTHOMEPHBIE
KBAaHTOBO-MEXaHUYECKHE 3aIauH.

KBanroBasi ¢pusnka. IieMeHTbl KBAHTOBOI

MexaHukH [Ipencrapnenne pu3nyecKux BeIHINH
oneparopamu. CoOCTBEHHBIE COCTOSHUS.
KBaHnTOBaHME MOMEHTa UMITysbca. KBaHTOBBIIM
potarop.

KBanTOBO-MEXaHHYECKOE OIMMCAHUE aTOMOB. ATOM
BoAOpoaa. BeipoxaeHHble cocTosHud. PacnipenencHue
IJIOTHOCTHU BEPOATHOCTU. YPOBHU U CHEKTPHI
HIEIOYHBIX MeTaJUI0B. CiuH 35ekTpoHa. CruH-
OpOUTATLHOE B3aUMOICHCTBIE. MeXaHUYESCKUI U
MAarHUTHBIA MOMEHT MHOTO3JIEKTPOHHOI'O aToMa.

KBantoBasi pusuka. JieMeHThI CIEKTPOCKOMUM. 2

CrpoeHue aTOMOB U TIEPUOANYECKAs CUCTEMA
xuMudeckux snemenToB J[.M.Mennaeneena.
ONTHYECKUE KBAHTOBBIE TEHEPATOPHI

KBanroBasi puszuka. Jj1eMeHTbI CIIEKTPOCKOIUM. 2

Caaiia-
npe3eHTanus

CocraB aTOMHOTO sAfipa. XapaKTePUCTUKH SApa: 3apsi,
Macca, PHEPrus CBS3U HYKJIOHOB. BHIbl M 3aKOHBI
PAaAMOAKTUBHOIO W3JIy4YeHUs. SlnepHble peakiuH.
EcrectBeHHass M HCKYCCTBEHHAs pPaJIMOAKTUBHOCTD.
DyHJaMEHTAIbHBIE B3aUMOJIEMCTBUS W  OCHOBHBIE
KJIacChl ~ JJIEMEHTapHBIX  YacTul. YacTunsl U
anTuyactunbl. JlentoHsl ©  ajgponbl.  KBapku.
DJIeKTPOCIad0e B3aUMOICHCTBHE.

SAnepuas puzuka: 2

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapsbl, NpaKTHYeCKHE 3aHATHS.

Ne

pasaciia
JAUCHUILIINH

bl

HaumenoBanue TeMbl
1 KpaTKOC COACPIKAHUC 3aHATUA

O0newM,
aKaj.
Yackl

anoBannonHas
¢dopma

1

Mexannka. Knmnemarnka. OCHOBHBIE KHHEMAaTUIECKHE
XapaKTEPUCTUKU KPUBOJIMHEHHOTO ABMKCHIS: CKOPOCTh U
yckopenue. HopmanbHOe U TaHT€HIIMATLHOE YCKOPEHHE.
KunemaTuka BpamareasHOro IBMKECHHUS.

Mexanuka. HHAMHKA. 3aKOHEBI HrrotoHa. 3akoH
COXpaHeHus uMImyibca. L{eHTp Macc MEeXaHUYEeCKOH CHUCTEMBI,
3aKOH JBI>KEHHUS LIEHTpa Macc.

WHTepakTHBH
0€ 3aHATHE
«Konkypc-
COPEBHOBAHHUE
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No

O0newM,
pasznena HanmenoBanue TeMbl aKaz WNHHOBanmoHHas
JUCLUTUINH Y KpaTKOEe COAEPIKaHHUe 3aHITHS qacm. ¢dopma
Bl
1 |Mexanuka. MomeHT wuMmyJbca. MOMEHT CHIBL. 3aKOH 2 -
COXpaHEHHUSI MOMEHTa MEXaHMUECKON CHCTEMBI.
1 |Mexanuka. /IuHamMuka  BpamaTeJIbHOTO  BHKEHHSI. 2
VYpaBHeHHE BpallleHUsI TBEPAOTO Tella BOKPYr 3aKpeIUIeHHOMH
ocu. MomeHnT unepuuu. @opmyna Iteitnepa. Kunernueckas
SHEPTusl BpaIlaoIIerocs: TBEPAOro Tela.
1 |Mexanuka. JHeprusi. Cmya, paboTta W TOTCHITHATBHASL 2
sHeprus. KoHcepBaTHBHbIE M HEKOHCEPBATUBHBIC CHJIBL.
PaboTa u kuHeTHueckas SHeprus. 3aKOH COXpaHEHUS MOJIHOMN
MEXaHHUEeCKOM OHEPruu B MOJIC IMOTCHIHUAJIIBHBIX CHUJI.
1 2
Mexanunka. KonTpoJsibHasi padora
2 |DJeKTpOMAarHeTH3M. 2 -
Onektpuyeckoe tmone. IlpuHnun cynepno3unuu. Pacuer
HaIpPsHKEHHOCTH 3JIEKTPOCTATUYECKUX TOJEH.
2 |DJeKTpOMAarHeTH3M. 2
Onektpuueckoe noie. Teopema ['aycca
2 |DaexkTpomarneTu3M. Pabora cHi 2IEKTPOCTATHUECKOTO TIOJIS. 2 -
HOTCHHI/I&H nois. Berancnenue MMOTCHIMAJIOB 3JICKTPUUCCKUX
nosiei. CBsI3b HANIPSDKEHHOCTH M MOTEHIIHAA.
2 |DaekTpoMarHeTu3M. 3aKOHbI TOCTOSTHHOT'O TOKa 2 -
2 |Daexkrpomarneru3Mm. 3akoH buo - CaBapa - Jlamnaca. [IpuHum 2
CYNEPIO3HULIUH.
2 |DuaexkTpoMarHeTu3sM. JIeHCTBME  MarHUTHOTO  IOJSA  H| 2
MPOBOJHUKH C TOKOM W JBIKyHIMecs 3apsiiel. Cuia Ammep:
Cuna Jlopenna.
2 |DaekTpoMarHeTusM. SIBieHHE DIIEKTPOMArHUTHON WHIYKIIHY 2

3axon Papaznes. KonrponsHas pabora
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Ne
O0newM,
pazzaena HaumeHnoBanue TeMbl AKaL HNuHoBanmoHHas
JIACIUTUTIH Y KpaTKOe CoJIep KaHue 3aHATUS qach! ¢dbopma
bl
2  |DaeKTpOMATrHETH3M. 2 HHuTepakTUBHOE
3aHATHE
«Konkypc-
COpPEBHOBAHUE)
3 . 2
KoJiedanusi u BoJIHbI. BostHOBasi onTuKA. M eapHbIH
rapMOHHYECKUH ocIunIsATOp. CloxKeHne KoneOaHuii.
YpaBHEHHE U XapaKTEPUCTUKH BOJH. DJIEKTPOMAarHUTHEIE
BOJIHBI
3 |Kojaebanusi 4 BoJHBI. BoaHOBasi ONTHKA. 2
Wntepdepennus caera.
3 |Kojaebanusi 4 BoJHBI. BoaHOBasi ONTHKA. 2
Hudpaxuus ceera. JJudpakinonHas peuieTka.
3 |Kojaebanusi 4 BoJHBI. BoaHOBasi ONTHKA. 2
[Honspuszanus ceera.

4.3.2. JlaGopaTopHbIe 3aHATHS.

Ne Obwem, | [Ipumeuanune
HanmMeHnoBaHne TeMbL
paszzaena akaj.
Y KpaTKOe COJIepyKaHUe 3aHATHS
JUCTIMTUTAHBI Yackl
1 Mexanunka. Jlexyusa: «OCHOBHBIE cBelleHUS 00 00paboTKe 2
W3MEpPEHUH B PU3NUECKOM MPAKTHKYMEN
1 Mexanuka. Beimonnenue gabopatopHoii paboTsI 110 2
BBIYUCIICHHUIO TIOTPELIHOCTEH
1 Mexanuka. BeimonHenne 2x n1abopaTOpHBIX paboT 1o 6
MeXaHUKe
1 Mexannka. KomiokBuym 2
2 OJIEKTPOMAarHeTHU3M. 6
Brimonnenue 2-x 1abopaToOpHBIX paboT MO AIEKTPOCTATHKE
Y TIOCTOSTHHOMY TOKY
3 Kosieb6anus u BosHbl. BonHoBas onTHka. 8
Brimonnenue Tpéx nabopaTopHBIX pabOT IO BOJHOBOM
OTITHKE
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Konebanus u Boauel. BollHOBas onTHKA.

KonnokBuym mo BOMHOBOM ONTHKE

KganrtoBas ontuka. BeimonHenue 2-x 1abopaTopHbIX paboT

110 KBAaHTOBOM ONTHKE U CIIEKTPOCKOIINH

4.4. CamocTOoATEeIbLHAA PA00TA 00VYAIOIINXCH

Ne OO0neMm,

pasnena IIepeuenb BOIIPOCOB 1ist axanu. dopma KOHTPOJIS

JUCHHUIUIMHEL | CAMOCTOSTEIBHOIO U3y4YEeHUs 4acel

1 MexaHuKa . JIBUKEHHE TN ¢ TIEPEMEHHOM 7 MpOBEpKa
MAaccoii. WHIUBUAYaATbHBIX
JIBr>KeHre B T0JIe LEHTPaIbHbBIX CHII. 3aKOHBI 3alaHui
Kennepa. CronkHoBenus ten.  Heynpyroe u
a0COJIOTHO YIPYroe CTOJIKHOBEHHE.

2 OnexrpomaraeTusM. [Ipasmna Kupxroda. MpOBEpKa
JIBr>KeHre 3apsKeHHBIX YacTHIL B 7 VHAUBHTyaJIbHBIX
ANIEKTPUYECKUX U MarHUTHBIX MOJSIX. DPPeKT 3aJlaHui
Xonna u ero npuMeHeHne.  /luamarHeTukw,
napaMarHeTUKy U eppoOMarHeTHKH.
['panuyHbIe yCIOBUS HAa TOBEPXHOCTH
pas3zena AByX MarHeTHKOB.

3 Bounnosas ontuka Hopmanbsaas u 7 IIpOBEpKa
aHOMaJIbHasl JUCIIEPCHH, PacCesHUE, WHAWBHTy aJIbHBIX
MIOTJIOLIEHNE CBETA, MOJIIpU3alts CBETa 3aJlaHui

4 Dusnyeckas TepMOAMHAMUKA Y paBHEHHE 16 MIpOBEpKa
cocTosiHUs B TepMoauHamuke [lepBoe Hauano WHIUBUAYATBHBIX
TEPMOJIMHAMUKHU. TEeII0OEMKOCTh. Y paBHEHUE 3aJaHuN
Maiiepa. M3oxopudeckuii, H300apUyecKuii,
HU30TEPMUYECKHHN, aadaTHIeCKUil IPOLECCH
B WJ€AJIbHBIX razax

S 24
KBanToBas ¢usuka. OnHOMEPHBIN MIpOBEpPKa
MOTEHIMATBHBINA Opor U 6aprep. CeKTpbl WHINBHTY aTbHBIX
MOJIEKYJI 3a7aHuil

6 8 MpOBEpKa
Puszuka sapa ¥ dIEMEHTapHbIX YacTUll. CIIuH VHIMBH]TY ATbHBIX
Y MarHUTHBIA MOMEHT siipa. CBOMCTBA U 3a7aHuil

0OMEHHBIN XapakTep SACPHBIX CHII.
EcrecTBEeHHAast M1 UICKyCCTBEHHAs
PaauOaKTUBHOCTH. VICTOUYHUKHU
palMOaKTUBHBIX U3JIyYEHUH.
PagmonsoronHsiii aHaimms. 3aKOHBI
COXPAHEHUS B SIIEPHBIX PEAKLIHSX.
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4.4.1. TeMbI KOHTPOJIBHBIX padoT

e Mexanuka
e  DJEKTPOMAarHeTU3M

5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 O0ecredeHusl JAJIsl CAaMOCTOATEIbLHON PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Metoanyeckue yKkazaHus Al 00y4JaroImuXcs 0 OPTaHU3aIMHi CaMOCTOSTEIbHON paboOTHI
[0 JUCHMIUIMHE, BKJIIOYas IIepeYeHb TEM CaMOCTOATENBbHOM paboThl, (HOPMBI TEKYIIEro
KOHTPOJISl 10 JIUCIHMIUIMHE W TpeOOBaHHMS K WX BBIMOJHEHHIO pa3MEIICHbl B 3JIEKTPOHHOMN
uH(}OPMaIMOHHO-00pa30BaTEIHLHOM cpene CIIoI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MPOBECACHUSA l'[pOMe?KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYaIOUIMMCS MEPOIPUITUH  TEKYLIEro KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIM YpOBEHb («YIOBJIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIU JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUSI KOMIIETEHIIMM HAa TaHHOM
JTarme.

[IpomerxyTouHas arTecTanus Mo AUCLHUILIMHE IPOBOIUTCS B (hopMe 3aueTa 1 IK3aMeHa.

K cpnaue 3auera 10omycKarOTCSl CTYAEHTBI, BBIIOJHUBIIME BCE (POPMBI TEKYIIErO
KOHTPOJIS.

3aueT M DK3aMEH  IpelyCMAaTpUBAIOT  BBIOOPOYHYIO  MPOBEPKY  OCBOEHUS
HPEIyCMOTPEHHBIX 3JIEMEHTOB KOMIICTCHIUI U KOMIUICKTYIOTCSI BOIPOCaMH (3aaHHsIMH) JIBYX
BUJIOB: TEOPETHUYECKHIA BOMPOC (JJIsi MPOBEPKHU 3HAHUI) M KOMIUIEKCHAsI 3a7a4a (Ui IpOBEPKH
YMCHUI1 U HaBBIKOB).

IIpu cnade 3adera CTyAEHT IMOJIydaeT ABa BONPOCAa M3 MEPEYHs BOIPOCOB IS 3a4eTa,
BpEMs MIOATOTOBKY CTYACHTA K YCTHOMY OTBETY - 10 30 MUH.

IIpu cpade sKk3aMeHa CTYAEHT IOJy4aeT JBa TEOPETHYECKMX BOIpPOCAa M 3a1ady u3
IIEpPEYHs BONPOCOB Ul DK3aMEHa, BPEMS IIOJrOTOBKHU CTYAEHTA K YCTHOMY OTBETY - 10 45 MUH.

IIpumep BapuaHTa BONIPOCOB Ha 3a4eTe:

Bapuant Ne 1

1. MoMeHT UMIYJIbCA MATEPHATLHON TOYKH U MOMEHT MEXaHHYECKON CHCTEMBI.
2. Tose 06pa3oBaHo GeCKOHEYHOI PABHOMEPHO 3apPs:KEHHOM MJIOCKOCTHIO € MOBEPXHOCTHOI

- 2
TUIOTHOCTHI0 3apsina 10 8 K/, Onpeaeaurb pa3HOCTh NOTEHIUAJIOB ABYX TOUYEK MO0JIsI, OTCTOSIIIMX
OT IUIOCKOCTH Ha paccTossHusaX S u 10 cMm.

I[Ipumep BapuaHTa BONPOCOB HA IK3aMeHe:

Bapunant Ne 1

CBsA3b MKy CUJION U MOTeHIUATbHOI IHeprueii. ['pagneHT ckaaspHoii pyHKIMM.

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/m°. Ha HeKoTOpOM paccTOSIHHM OT IUIOCKOCTH MNapajuiejbHO  eii
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pacnosioxkeH Kpyr paauycoMm 10 cm. BplUMCIAMTL TOTOK BeKTOpa HANPSKEHHOCTH
JIEKTPHYECKOT0 MOJIsI Yepe3 ITOT KPYT.

7. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
7151 OCBOCHHS AN CHUILIHHBI

a)  OCHOBHAasl JMTepaTypa:

1.

T.2:

CagenbeB,11.B. Kypc o6mieit ¢pusuky : B 4-X KH. : yaeOHoe nocobue / 1. B.
Cagenbes. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
s By30B. CriernanbHas autepatypa) (Knaccuueckas yaeOHas muTeparypa mo
¢buszuke).

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

CagenweB,l.B. Kypc o6mieii pusuku : B 4-X kH. : yuebHoe ocobue / U. B.
CagenbeB. - 5-¢ uzn., uctp. . - CI16. ; M. ; Kpacunonap : Jlans, 2011. - (Yuebuuku
st By30oB. CnienimanbHas iureparypa) (Kimaccuueckas yueOHas muTeparypa 1o
buzuke).

DnexTpuuecTBO U MaraeTusm. - 2011. - 342 c.
CagenneB,l.B. Kypc o6mieii pusuku : B 4-X KH. : yueOHOe ocooue / U. B.
Cagenbes. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
it By30B. CriennanbHas nuteparypa) (Kimaccuueckas yueOHast nuteparypa mo
busuke).

T. 3 : MonekynsipHas ¢pusuka u tepMoanHamuka. - 2011, -208 c.
Cagenbes,M.B. Kypc ob6meit ¢pusmxu : B 4-x kH. : yueOHoe nocobue / 1. B.
CagenbeB. - 5-e u3., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOHuku
s By3oB. CnennanbHas nureparypa) (Kinaccuueckas yueOHas utepaTypa mno
¢buzuke).

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

b) nonoJHuTeE/IbHAS JIUTEpATypa:

5.

Cagenbes, .B. COopHHK BONPOCOB U 331a4 1o o0uiel ¢pusnke : yuebHOe mocodue
g By30B mno HampasieHusM 510000 "EctecTBeHHble HaykM M MaTeMaTHKa',
540000 "Ilenarornueckue Hayku", 550000 "Texuuueckue Hayku" / U. B. CaBenbes.
- 6-¢ m31., crep. - CIIG. ; M. ; Kpacuonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc o6meit ¢usuku : ydeGHOoe mocobue s BY30B IO
TEXHUYECKUM HaIpaBJICHUSM MTOJATOTOBKU U cneruanbHocTsaM/ M.I'. Banumes, A.A.
[ToB3Hep. - 2-¢ m3am., crep. - CII6.; M.; Kpacnomap: Jlaws, 2010. - 573 c.-
(Yuebuuku ans By3oB. CrienuanbHas JIMTepaTypa)

®upranr, E.B. PykoBocTBO K pemieHnro 3a1a4 1o Kypcy oomieit hpusuku : yuedHoe
nocodue Uil BY30B IO TEXHHYECKHMM M TEXHOJOTMYECKHM HANpaBICHUSIM U
cnermanbHOCTsIM/ E.B. ®@upranr. - 3-e usn., crep.. - CII16.; M.; Kpacunonmap: Jlans,
2009. - 348 c. - (YueOHukwu 1t By30B. CrieruanbHast JTUTepaTypa).

I/ISyquHe BpalCHU IIOCKOCTH IOJIAPU3alHuU CBETA MCTO}IquCKHe YKa3aHuAa K
naboparopuori pabore Ne 57 / C.B. Xorynmoa, 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. CkobeneB ;
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.Xotynmoa; CII6I TU(TY). Kad. oom.
¢uzuku. — CII6. : [6.1.], 2015. — 16 c. (Ob)

AsepminHa, I'I'. M3ydenue nucnepcuu cBeTra B BellecTBe . Mertoauyeckue
ykazaHus K jabopatopnoii pabore Ne 68 /I'.I'. Aepummna, A.B. bemsakos, O.I1.
[yctpona ; CIIGI TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2014. — 18 c. (OB)

Hanunpyenko, B. I'. Onpenenenue oTHOILIEHUS 3apsiia JEKTPOHA K €r0 Macce
MTOMOIIBIO0 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 c. (OB)

bonotos, b.b. fIBneHns 3neKTpOMarHuTHOW MHIYKIUKA U CAMOMHIYKIUH :

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

TU(PPAKIIMOHHOM PEIIETKH : METOJJMUECKUE YKa3aHus K j1abopatopHoii pabote Ne 54
/ A. U. Kepnosoii, C. B. Ipsiuenko ; CIIOI' TU(TVY). Kad. o6m. ¢usuku. - CIIO. :
[6. u.], 2014. - 22 c. (Ob)

UccnenoBanme rupockonuyeckoro »sddexra @ MeToauueckne YyKa3aHHS K
naboparopnoit padore / B.I'. anunpuenko, C.B. Jlpsiuenko, A.U. KepHoBoii,
1O.P. Pynaxos; CIIOGI' TU(TVY). Kad. obm. ¢usuku. — CIIO. : [6.1.], 2013. — 15 c.
(3b)

Yubucos, A.I. dorosnextpuueckuii s¢pdexkr | Meroauueckue ykKazaHUA K
naboparopuoit pabore Ne 59 / A.J. UYubucos, O.Il. Iycrposa, B.B.
bnarosemenckutit ; CIIGI TU(TY). Kad. obm. duzuku. — CII6. : [6.1.], 2013. — 17 c.
(9B)

Yubucos, A.I'. Onpenernenne ropu30HTANBHON COCTABISIONIEH MAarHUTHOTO TIOJIS
3emin : Metoauueckue ykazaHus K jabopatopHoil pabore Ne 31/ A.I'. Yubucos,
JI.H. Kayposga, O.II. lyctponsa, B.B. ; CIIOI' TU(TVY). Kad. obu1. pusuku. — CII6. :
[6.1.],2013. - 18 c. (Ob)

Janunpbuenko B.I'. MccnegoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEH 3JIEKTPOJIM3a |
MeTtoauyeckue ykazanus kK jaboparopHoit padore Ne 30 /B.I'. lanunsuenko, A.T.
Yuobucos ; CII6I' TU(TY). Kad. obm. ¢puzuku. — CII6. : [6.1.], 2012. — 18 ¢. (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=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
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=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
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=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

20. XorynuoBa, C.B. MW3ydenume 3akoHOB TeruioBoro wusnydeHus [Tekcr]
Mertoauyeckue ykaszaHus K jnaboparopHoii 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. XorynunoBa, C.B. U3y4eHue »dIEKTPOCTATHYECKHX TMOJEH Ha MOJENU
Meroauueckue yka3zaHuss K JiaboparopHoir pabore Ne2l /  XoryHIioBa
C.B.,bnarosemenckuii B.B., Cko6enes B.H. ; CIIOI' TU(TVY). Kad. o6m. ¢usuku. —
CIIG. : [6.1.], 2012. — 15 c. (Ob)

22. Xepnooii, A.1. HcciaenoBanue ONTHYECKOTO CIIEKTPa MOTJIOIICHUS MOJCKYIIbI
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 A CTyIeHTOB 3a04HOi (hopmbl 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. obmut. ¢usukwu ; mox pea. H.I'. Mocksuna. — CII0.: [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 HampspkeHMH : Meroandeckue
ykazaHus K jaboparopHoit pabore Ne 40/ T.A. JlyauuxoBa, B.b. Ocrames ;
CIIOI' TU(TY). Kad. obm1. pusuku. — CIIO.: [6.1.], 2011. — 11 c.

27. ynauxoBa, T.A. HMHrepdepeHuns cBera B TOHKMX IUIeHKax. Ilojocel paBHOM
tonmuubl. Konbiia Hetorona : Meronuueckue ykasaHus K JlabopatopHoit pabote /
T.A. HynuuxoBa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. ¢uszuxu. — CIIO.:
[6.1.],2011. - 10 c.

28. lynaukoBa, T.A. H3yueHuwe wuHTEppEpeHIMH CBETa TPU TIOMOILIH OHIPHU3IMBI
Openens : Meroauueckue ykazaHus 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. Yepros, A.I'. 3amaunuk no ¢pusuke : YuedHOoe mocodbue 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 TtexH. By30B / B.C. Bonpkenmreitn — CII6.: Kamxknbrit mup, 2005. — 326¢.

32. llernad, A.A. Kypc ¢usuku : YueOnoe nocodue juist BTy3oB / A.A. Jlernad, b.M.
SABopckwii. — 5-e u3n., crep. — M.: Academia, 2005. — 720 c.
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33. UBanos, A.Jl. MonekynspHas ¢pusuka: MeTonuyeckue yka3zaHus K J1ab0paTOpHBIM
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 ;
CIHOI'TU(TY). Kad. obm. ¢pusuku. — CII6.: [6.1.], 2005. — 15 c.

36. MccnenoBanue TMONYNPOBOJHUKOBOTO JAuMojna  : MeToJuueckue yKazaHHus 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 / V.E. Uponos. — 7-e usm., 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 : OcHoBHbIE 3akoHbI / WI.E. Uponos. — 2-e u3n.,
nomn. — M.: BUHOM. Jla6oparopus 3uanuii, 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. OcHoBBbI (pu3ukH ; B 2-X T.: YUEOHHUK IJI TEXHUYECKHUX CIICII.
By30B / H.II. Kanamuukos, M.A. CnoHasIpeB. — 2-e u3j., nepepad. — M. : lpoda,
2003 — 2004.

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

8. Ilepeyenbr pecypcoB HHPOPMAUMOHHO-TEJIEKOMMYHHUKANMOHHOM  CeTH
«HTEepHeT», HEO0OXOAMMBIX VISl OCBOCHUS JUCIHUILJIMHBI.

y4eOHBIH IIJ1aH, PIII U y4eOHO-METOINUECKHe MaTepHaJIbL.
http://media.technolog.edu.ru

AIIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

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

9. MeroauyecKkue yKa3aHusi JAJisl 00y4aI0IIUXCsI 10 OCBOEHUIO THCIIUILIHHBI.

Bece Buapl 3aHaTuit mo jaucuuminHe «®usuka» NPOBOAATCS B COOTBETCTBUH C
TpeboBanusmu cieayromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ausTHii. JlJabopaTopHble 3aHATHS.
OO6mre TpeGoBaHUs K OPTaHU3aIMU U TTPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebnbix 3anstuil. Jlekuus. OOuiue
TpeOoBaHUS;
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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 yuebnbix 3anstuif. CemMuHapel u
npakTudeckue 3aHaTus. O0ue TpeOoBaHUS K OpraHu3aluy U POBECHUIO.

CTII CIIGI'TH 048-2009. KC YKBJ. Bunbl yueOHbIX 3aHsATHH. CamocTosTENbHAs
I1aHupyemas pabora ctyeHToB. O0mue TpeOoBaHus K OpraHu3alyu U MPOBEJCHHUIO.

CTII CITI6I'TU 016-2015. KC YKB/I. Ilopsigok mpoBeieHUs 3a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHHU, HEOOXOJMMOIO Ha W3yY€HHUE JaHHOW AMCLUUIUIMHBI, JIydllle
BCEr0 OCYILECTBIISITH HAa BECH CEMECTp, IPELycMaTpuBasi IPU 3TOM PErYJISpPHOE MOBTOPEHUE
IpOiIeHHOr0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHU TPABWJIBHOW OpraHM3alUu y4eOHOTro Iporecca Ui CTYACHTOB
ABIISICTCS:

TUTAHOBOCTH B OpraHU3aluH Y4eOHOH paboThI;

Cephe3HOE OTHOILLIEHHE K U3YUYEHHIO MaTepuana;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHATHSA CTy#EHT NOJDKEH NPUXOAWUTh, MMesl Oarak 3HaHUH M BOIPOCOB IO YXKe
U3Y4YEHHOMY MaTepuaiy.

10. IlepevyeHb MHPOPMANMOHHBIX TEXHOJIOTHA, HCIIOJIb3YeMBbIX NPH OCYIIECTBJIEHUH
00pa30BaTeJILHOI0 MPOIEcca Mo TUCIHIIJIHHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

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

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIal/I-TIPEe3CHTALIUN;

B3aUMO/ICHCTBUE C OOYYAIOIIUMUCS MTOCPEICTBOM IJIEKTPOHHOM 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 CIPABOYHBbIE CHCTEMBI.
Baser qanubix Scopus u Web of Science.

11. MarepuanbHo-TexHU4YecKkasi 0a3a, HeoOXoauMasi I  OCYUIeCTBJIEHHS
00pa3oBaTe/ILHOIO NMpPoIecca Mo JMCUHUILIHHE.

Kagenpa obuieit pusuku pacrnonaraer MmarepuanbHO-TEXHUUECKON 6a30ii,
oOecrneunBaroIiel MpoBeIeHUE BCEX BUJOB 3aHATHI. B pacniopsikeHuH CTyJI€eHTOB
UMEIOTCS

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

2. -KOMIBIOTEpPHBIN Ki1acc, cocTosmuil u3 10 KOMIbIOTEPOB ¢ BBIXOA0M B MIHTEpHET;

3. -obopynoBaHHas J1abopaTopus s MpoBeIeHHs (PU3NYECKOro MpakTUKyMa

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

JUis  MHBaNMIOB M JIMIl C OTPaHMYEHHBIMH BO3MOXKHOCTSMHU y4deOHbIE Mpolecc
OCyIIeCTBIIsIeTCS B coOTBETCTBUU € IlonmoxeHnneM 00 opranu3anuu y4eOHOro mporecca JUis
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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 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o
aucuuIinae «Ousuka

1. IlepevyeHb KOMNeETEHIUIH ¥ 3TANIOB UX (POPMUPOBAHUS.

Komnerenuuu
Jrtan
HNupexc DopMyIHPOBKA
¢popmupoBanus
OIIK-3 | ciocoOHOCTBIO MCIIOIB30BaTh 3HAHUS O COBPEMEHHOI HPOMEKYTOUHBIi

(bu3nuecKoil KapTUuHe MUPA, TPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA JIJIsI
MMOHUMAaHUS OKPYXKAIOIIET0 MUPA U SIBICHUN TPUPOIBI

2. Tloka3aTein U KPUTEPHM OLICHWBAHWS KOMIIETEHIWH Ha Pa3jMYHBbIX 3Tamax ux
(popMHpoBaHUs, IKAJA OLICHUBAHMS.

ITokazarenu
OIIEHKH .
t Kpurepnii
pe3yapTaToB [ImanupyemMbie pe3yIbTaThl Komnereniuu
OIlICHHUBaHHUSI
OCBOCHHUS
TUCIHUIUINHBI
OcBoenue 3HaeT ocHOBHBIC pusndeckue siBeHus U | [IpaBuibHbIE OIIK-3
OTBETHI Ha

pazzaenos Ne 1

OCHOBHBIE 3aKOHBI MEXaHUKH; TPAHUIIBI
nux HpI/IMeHI/IMOCTI/I, HpI/IMeHeHI/Ie 3aKOHOB
B Ba)KHeI\/’IIHI/IX HpaKTquCKHX
MIPHJIOKEHUSX;

OCHOBHBEIC (1)I/ISI/IT-ICCKI/IG BCJIMYUHBI U
(u3nYecKre KOHCTAHTHI, UX
onpeziesicHUE, CMBICH, CIIOCOOBI U
CANHUIIBI UX I/ISMepeHI/IH;

YmMmeer

3aIIUChIBATH ypaBHeHI/ISI MCXaHUKHU B
cucteme CU;

Bonpockl Nel-34 x
3agety u Nel-29 k
9K3aMEHY
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

Biaaeer HaBEIKAMHA IIPUMCHCHU A
OCHOBHBIX MCTOJOB (1)I/I3I/IKO-
MAaTEMATHYECKOr'o aHajIu3a JJid PCIICHUA
MCXaHUYCCKHUX 3aJa4.

OcBoenue
pa3znenoB Ne 2

3Haer
OCHOBHbIC (DU3MUYCCKHUEC SIBICHUSA U

OCHOBHBIE 3aKOHBI DJIEKTPOMArHETU3Ma,
TPaHUIIBl UX IPUMEHUMOCTH,
OCHOBHBIE XapaKTepUCTUKU
3JIEKTPUIECKOTO ¥ MATHUTHOTO TOJIS, UX
oTpesieNieHue, CMBICH, CIOCOOBI 1
€IMHULBI UX U3MEPEHUS;
Ha3HAUYCHWE U TIPUHIIUITBI JCHCTBHUS
AIIEKTPOU3MEPHUTENHHBIX TIPHOOPOB;
Ymeer:
YKa3aTh, KAKHE 3aKOHBI OIIUCHIBAIOT
JAHHOE JIEKTPOMAarHUTHOE SIBICHUE WU
3¢ dexT;
HCTOJIKOBBIBATH CMBICH (DU3MUYECKUX
BEJIMYUH U TIOHSTHIA;
3aIMChIBATh YPaBHEHUS IS (PU3MUECKUX
BenmuuH B cucreme CU;
Baapeer:
HaBbIKAMHU [TPUMEHEHUS] OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHIECKOTO
aHajm3a JUIs perieHus 3a1a4
AIEKTPOMAarHeTU3Ma.

[IpaBuibHbIE
OTBETHI Ha
Borpochl Ne35-66
K 3a4eTy

u  Ne30-63 «x
9K3aMEHY

OIIK-3

OcBoenune
paznenoB Ne 3

3HaerT:
OCHOBHBIC 3aKOHBI BOJIHOBBIX HpOHeCCOB;

TpaHHULbI UX IPUMEHUMOCTH,
NPUMEHEHUE 3aKOHOB B BAYKHEHIITNX
NPAaKTUYECKUX NPUIOKEHHSX; BOJIHOBBIE
CBOWCTBA 3JIEKTPOMArHUTHOTO
M3JIy4YEHHS, OCHOBHbIE CBOMCTBA
CBETOBBIX BOJIH;

Ha3HAYCHHE M MTPUHIIHIIBI JICHCTBHSI
MHTEPPEPOMETPOB, TOIIAPH3ATOPOB,
JUQPaKIMOHHON PEeIIeTKH.

Ymeer:

00BSICHUTH OCHOBHBIE HAa0JII01aeMble
NPUPOJIHBIC U TEXHOTEHHBIC SIBICHUS U
3¢ dexThI ¢ no3uuii QyHIaMeHTATEHBIX
(hM3HUECKUX B3aMMOICHCTBHU;

yKa3aTh, KaKre 3aKOHBI ONHCHIBAIOT
JaHHOE sIBJIeHUE WK YPPeKT;

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

OIIK-3
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

HCTOJIKOBBIBATH CMBICTT (PH3UICCKUX
BCJIUYMH U IIOHSTHI;
3aMMChIBaTh YPaBHEHUS IS (PU3UIECKHIX
BenuuuH B cucreme CHU;

Baapeer:
HaBbIKaMHU NMPUMEHEHHUSI OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHYCCKOTO
aHanu3a JJisl peleHus
€CTECTBEHHOHAYYHBIX 3a/1a4.

OcBoenune
pazneinoB Ne 4

3Haer: 0COOEHHOCTH
TEPMOJTUHAMUYECKOTO U CTATHCTUYCCKOTO
METOA0B I/I3y‘-ICHI/ISI MaKpOCI/ICTCM;
OCHOBHBIC (I)I/I3PI‘I€CKI/IC SABJICHUA U

OCHOBHBIE 3aKOHBI MOJIEKYIIIPHON
(U3MKH U TEPMOJIUHAMHKH; TPAHMIIBI UX
MIPUMEHUMOCTH,
OCHOBHBIC (DU3MUYECKUE BEIUUUHBI U
(hu3MYECKUEe KOHCTAHTBI, UX
oTpezeNieHre, CMBICH, CIOCOOBI 1
SIIUHUIIBI UX U3MEPEHUS;

YmMeer:
Yka3arb, KaKue 3aKOHBI OITUCHIBAIOT
JAaHHOE siBJIeHUE WK YPPeKT;
WCTOJIKOBBIBATH CMBICH (DU3MUECKUX
BEJIMYUH U TIOHSTHIA;
3aMKCHIBaTh YPaBHEHUS IS (PUINIECKHIX
BeimuuH B cucteme CHU;

Baaneer:
HABBIKAMH ITPUMEHEHUS] OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHIECKOTO
aHajm3a JUIst perieHus 3a1a4d
CTaTHCTUYECKON (DM3UKH U
TEPMOTMHAMHUKH.

[IpaBunbpHbBIE
OTBETHI Ha
Borpockl Ne67-90
K 3auety U Ne
102-119 K
9K3aMEHY

OIIK-3

OcBoeHue
pa3nenoB Ne 5

3Haer:
KBanrtosbie cBoiicTBa

SHCKTPOMaI‘HI/ITHOFO PISJIy‘IeHI/IH;
OCHOBHBIE IKCIIEPUMEHTAIILHBIC
HOIITBep)KZIeHI/ISI KBaHTOBOI’I MCXaHHUKH,
OIIMCAaHUEC COCTOSTHUS MI/IKpO‘IaCTI/IHI)I C
MTOMOIIIBIO BOJTHOBOU (PYHKITNY;
ypaBHenue [lIpenunrepa; KBaHTOBaHHE
aTOMOB, MAarHUTHBIE CBOMCTBA ATOMOB.
Ymeer:
00BSICHUTH OCHOBHBIE HAOII01aeMbIE

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

OIIK-3
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB [Tnanupyembie pe3ysbTaThl
OCBOCHHSA
JUACIUATUTMHBI

Kpurepunit

Komnerennun
OLICHUBaHUA

MIPUPOJTHBIE U TEXHOTCHHBIE SBIICHUS U
3¢ dexTs ¢ mo3unuil QyHIaMeHTaTbHbIX
(hM3UYEeCKNX B3aUMOICHCTBHIA;
yKa3aTbh, KAKUE 3aKOHBI OMTUCHIBAIOT
JaHHOE sIBJIeHUE WK YPPEKT;
MCTOJIKOBBIBATH CMBICH (DU3MUECKUX
BEJIMYWH U MTOHSITUH;
3aMMChIBaTh YPaBHEHUS IS (PU3UIECKIX
BenuuuH B cucreme CH;

Baapgeer:
HaBBIKAMH TTPUMEHEHUS] OCHOBHBIX
METO/IOB (PH3UKO-MaTEMaTHUECKOTO
aHaM3a JUIS PEeIeHs 3a/1a4 KBAaHTOBOM
MEXaHUKH U KBAHTOBOH OINTHKH.

OcBoeHue 3naer: CocraB u  xapakrepuctuku | [IpaBuiibHbIE OIIK-3

pa3IleJIOB Ng 6 aTOMHOTO dApa, SHEPIUuro CBA3U, OTBETHI HA
CHCTEMATHUKY 3JICMCHTAPHBIX YAaCTHII, BOIIPOCHI Nol 56-

3aKOHBI COXpPaHEHHS U UX poiib B pusuke | 160 k 33a4eTy u
3JIEMEHTaPHBIX YaCTHUI[ (PU3NUCCKHEC No148-155
SIBIICHUS] 1 OCHOBHBIE 3aKOHBI (DH3UKHU IK3aMEHY
ATOMHOTO sI/Ipa U DJIEMEHTAPHBIX YACTHII;
Ymeert:
00BSCHUTH OCHOBHBIE HAOJIO/TaeMble
MIPUPOJIHBIC U TEXHOTCHHBIC SIBIICHUS U
a¢dexThl ¢ mo3unui GyHIaMEHTaTbHBIX
(U3MYECKUX B3aMMOJICHCTBUN;
yKa3aTh, KaKWe 3aKOHBI OMHACHIBAIOT
JTAHHOE SIBJICHHUE WIIH dPQEKT;
HCTOJIKOBBIBATH CMBICH (PU3MUYECKUX
BEJIMYWH U TTOHSTHH;
3aIMChIBATh YPaBHEHUS IS (PU3MUECKUX
BenmuuH B cucreme CHU;
Bnapgeer:
HaBBIKAMH [TPUMEHEHHUSI OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHIECKOTO
aHanm3a JuIs penieHus

CCTCCTBCHHOHAYYHBIX 3a1a4.

[Ixana ouenuBanus coorserctByer CTO CIIOI TU(TY):

M0 JWCIUIUIMHE MPOMEXYTOYHAs aTTECTAIUsl MPOBOIUTCA B opMe 3adera, pe3yabTaT
OIICHUBAHUS — «3aUTEHO», «HE 3aUTECHOY;

M0 JTUCIUIIMHE MPOMEXKYTOUYHAsI aTTeCTallds MPOBOAUTCSA B (opme SK3aMeHa, IIKaja
OIICHUBAHMsI — OaJUTbHAS.
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3. TunoBble KOHTPOJIbHbIE 32/IaHUA A5 NPOBEJAeHUs MPOMEKYTOUHOM aTTeCcTAllU.

Bonpocsl U1 OleHKU 3HAHUI, YMEHHH U HABBIKOB, CQOPMHPOBAHHBIX Y CTYJAEHTA 110
komnerenun OIIK-3:

10.

11.

12.

13.

14.

15.

16.

17.

Bomnpocsl 1J1s1 mpoBeeHus 3aUeTa

Uro Takoe cuctema otcuera? Jlaiite onpenenenue nepeMerieHus, myTH, panyc-BeKTopa,
TPaeKTOPHH.

MarepuanbHasi TOYKa JBMXKETCS MPSMOJIMHEHHO COTJIACHO YPaBHEHHIO JIBIKCHHS X =
3
6+2t° (M). OnpenenuTh yCKOPEHUE TOYKH B MOMEHT BpeMeHn t=3 c.

JlaiiTe onpeneneHrne MTHOBEHHOM CKOPOCTH, YCKOPEHUS, CPEHEN CKOPOCTH.

Kunernueckue ygaBHeHHe JIBYX MaT€pUAIBHBIX TOYEK UMEIOT BUJ: )(1=A1‘[+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
m/c?. OnpenenuTb MOMEHT BPEMEHHU, B KOTOPBIA YCKOPEHHS 3THX TOYEK OyayT paBHBI.

Jaiite onpeneneHre HOPMAIIBHOTO YCKOPEHUS M TAHT€HIUAJIBHOTO YCKOPEHHUS.

Kamens OpocaroT moa yriom K Topu3oHTy. Paguyc KpHBHM3HBI TPAaeKTOPUHU B TOYKE
HauBbICLLIETO MoabeMa paauyc kpuBu3sHbl R = 10 M. Omnpenenure CKOpOCTb B 3TOH
TOUKE.

HaﬁTe OIIpCACIICHUC er'IOBOﬁ CKOPOCTHU U YI'JIOBOI'O YCKOPCHMU. Kaxk cBsi3aHBI THHEHHEIC
" YTJIOBBIC KHHEMATUYICCKUC BCIIMYNHBI.

JIuHeltHast CKOPOCTh TOYEK Ha OKPYKHOCTH Bpallarolerocs qucka pasHa 3 m/C. Touku,
pacmnojio’keHHble Ha paccTosiHUM 10cM Osinke K OCH, UMEIOT JUHENHYIO CKOPOCTh 2
M/C. OnpenenuTe yriioByK CKOPOCTh BPAIIEHUS TUCKA.

UYro takoe nHepuuanbHas cuctema orcuéra? Chopmynupyiite 3akoHsl HeroToHa.

Yto0bl ompenenuth kodGhuuueHT TpeHus K Mexay JepeBsSHHBIMH IOBEPXHOCTSIMHU,
OpyCOK TIOJIOXKHIIM Ha JOCKY M CTAJIX MOJHUMATh OJUH KOHEI[ JIOCKH JIO T€X IOp, MOKa
GPYCOK HE HAual MO Hel CKOMB3MTh. DTO MPOM3OLLIO NPH Yriie HAKIOHA TockH 45°.
Onpenenure ko3 duLueHT TpeHus?

JlaiiTe ompeneneHne 3aMKHYTOM cuUCTeMOll MaTepuaibHbIX Todek. Cdopmynupyiite
3aKOH coxpaHeHus umiyibsca. Chopmynupyiite Teopemy 00 U3MEHEHUH UMITYJIbCA.

Ha mony crout tenexka B BHJE NJIWHHOW JTOCKH, CHaOXKEHHOU JieTkuMu Kojiecamu. Ha
OJHOM KOHIIE IOCKH CTOMT 4elloBeK. Macca denoBeka 60 xe, macca mocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTyJAKax He3HauuTenbHO. C KaKol CKOpPOCTBIO OyIeT
JIBUTAThCS TENEXKKA, €CIIM YEIOBEK MOUIET BAOJIL JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nockn) 1 m/c?

JlaiiTe ompeneneHue LEHTpa Macc CHCTEMbl MaTepUalbHBIX Touek. Cdopmymnupyiite
TEOpeMy O JIBUJKEHUU IIEHTpa Macc.

Ha mony cTouT Tenexxka B BUJIE ATUHHOW JTOCKU, CHAOKEHHOM JIErKUMHU Kojecamu. Ha
OJTHOM KOHIIE JIOCKH CTOUT 4elioBek. Macca genoBeka 60 ke, Mmacca mocku 20 xe. Maccon
Koiec mpeHeOpeub. TpeHue BO BTylIKax He3HauuTenbHO. Ha Kakoe paccrosiHue
MEepPEABUHETCS TENEKKA, €CIIM YEIOBEK NEPEeMIeT Ha IpYrol KOHeI] 10CKH?

I[aﬁTe OIMPEACIICHUC MOMCHTA HUMITYJIbCa U MOMCHTA CHUJIbI OTHOCHUTCIIBHO TOYKH H
OTHOCHUTCIIBHO OCH.

Tonkwuit crepxkeHs AuHON 50 cm m Maccoit 400 2 Bpamaercs ¢ yriloBbIM YCKOPEHHEM 3
2 o

¢ © BOKpYT' OCH, IPOXOJSAIIEH Yepe3 CEpeAUHy CTEPXKHS MEPIEHAUKYIISIPHO K €ro JJIMHE.

OnpenenuTts Bpalaromui MOMEHT.

Uro Takoe MOMEHT UHEpLUU MaTepuaabHOU Touku? Kak BbIpaskaeTcsi MOMEHT UMITYJIbca

TBEP/OrO Tella 4Yepe3 MOMEHT HHepLUn?
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18. Jlniuna ToHKOrO npsimoro crepxHs 60 cum, a macca 100 . OnpenenuTb MOMEHT UHEPIUH
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 JUHAMHWKHU BPAIaTCIbHOI'O ABVIXXCHUSA TBEPAOI'O TEIIA.
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. Onpenenutb Ko3QOUIUEHT TPEeHus.

21. ChopmynupyiiTe 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA.

22. [Inatdopma B BUIE IUCKA paauycoM | m Bpaimaercs Mo WHEpIuH, aemas 606/mun. Ha
Kparo 1miaThOopMbl CTOUT YeNIOBEK, Macca kotoporo paBHa 80 xe. CKOJBKO 000pOTOB B
MUHYTY Oyner naenarth Iatrgopma, €cid 4YeloBeK mepeiner B ee IeHTp? MomeHT
uHepuuu mwiargopmel paBeH 120 ke a°. MoMeHT VHEPLHMHU YEJIOBEKA PACCUMTHIBATH 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 HAaKJIOHHOH IUIOCKOCTH, ecinu Macca Tpysa 100xe,
JUIMHA HAKJIOHHOM mockocty 2 v, yron Hakitona 30°, kooduuuent tpenus 0.1 u rpys
JBHKETCS ¢ yeKkoperneM 1 w/c?,

25. Kakue cuiibl Ha3bIBalOTCSl KOHCEPBATHUBHBIMU? UTO Takoe MoTeHUuanbHas sHeprus? Js
KaKHX I10JIE MOYKHO BBECTH 3TO MOHSATHE?

26. Kamens Gpomen seepx noa yraom 60° k nmosepxnoctu 3emmu. Kunerudeckas sHeprus
KaMHS B HadyaJbHBIA MOMeHT paBHa 20 Joc. Onpeaenutb KUHETHYECKYHO U
NOTCHLMAJIbHYI0O OHEPrUM KamMHS B  HauBBICIIEH TOYKE €ro  TPacKTOPHUH.
ConpoTuBiIeHHEM BO3lyXa MpeHeOpeyb.

27.Yto Takoe kuHernueckas oHeprus? Cdopmynupyite TeopeMy 00 HU3MEHEHUH
KHHETHYEeCKOW HHepruu. [Ipu Kakux YCIOBHSIX COXpaHSETCS IOJHAs MeXaHWdecKas
SHEPTUSI CUCTEMBI?

28. XokkeliHas maiida CKOJIB3UT 5 M, eciiu NpHu Opocke eil cooOLIaroT HauYaJIbHYI0 CKOPOCTb
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYallbHYI0 CKOPOCTh 4 M/c?

29. ChopmynupyiiTe NPUHIUN ~ OTHOCHTENbHOCTH [ amunes-DiHmTeliHa.  3anmumimTe
dbopMyTy, BRIpaXAIOI[yI0 OTHOCUTEILHOCTh BPEMEHHBIX HHTEPBAJIOB.

30. B naboparopHoii cucTeMe 0TCUeTa MU-ME30H ¢ MOMEHTA POKACHUS 10 MOMEHTA pacmaja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuthb
COOCTBEHHOE BpeMs KHU3HH MMHU-ME30Ha.

31. ChopmynupyiiTe TPUHIUI  OTHOCUTENbHOCTH [ aimies-DWHIITeWHA.  3almunimTe
dhopMyTy, BRIpOXXAIOITYI0 OTHOCUTEILHOCTh MPOCTPAHCTBEHHBIX HHTEPBAJIOB.

32. IlpeanonoxxuM, 4To0 Mbl MOXEM H3MEPUTh JUIMHY cTepKHS ¢ TouHocThio 0,1MkM. IIpu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLHMAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PENIATUBUCTCKOE COKpAlllEeHHE JUIMHBI CTEepKHA, COOCTBEHHAs JJIMHA
KOTOpoOro pasHa 1 m?

33. 3anumuTe GopMyaTy JUISI SHEPTUN YACTHIIBI B PEISITHBHCTCKON MEXaHUKE.

34. Tlonnas sHeprus Tena Bo3pocia Ha 1 J[x. Ha ckonbko mpu 3TOM H3MEHUTCA Macca Tena?
DJIEKTPOMarHeTus3m

35. JlaiiTe ompeneneHne HANPSHKEHHOCTH SJIEKTPUYECKOTO TMOJIS. 3amumuTe (GOpMYIbl IS
HANPSDKEHHOCTHU MOJIS TOYEUHOTO 3apsijia.
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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)
NpsIMOYTOJIbHON cucteMbl kKoopauHat (X; Y), rae X, Y 3amaHbl B MeTpax.
OmnpenenuTs NPOEKIUIO Ha OCh 0X BEKTOPA HANPSXKEHHOCTHU 1o B Touke (1; 1).

Jlaiite omnpenenenue cwioBod nuHUH. CHopMyIHpyHTe NMPUHIMI CYNEPHO3UIIUU IS
AIEKTPUYECKOTO MOJIS.

Kako#l myTh 1O CHJIOBOW JIMHUHW IO TOJTHOM OCTAHOBKH MPOXOJUT 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 ompenerneHne MOTOKAa BEKTOpa uepe3 MOoBEepXHOCTh. ChopMynupyiTe 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. BpHMCIUTH MOTOK BEKTOpa HANPsHKEHHOCTH
AIIEKTPUYECKOTO I10JISI YEPE3 ATOT KPYT.

3anuiuTe BbIpaXKeHHE A paboThl 10 MEPEMELICHUIO 3apsijia B I0JIE Yepe3 Pa3HOCTh
norennuanos. Chopmynupyiite Teopemy o nupkyasanuu. CleacTBUEM KaKOTO CBOWCTBA
JIEKTPOCTATUYECKOTO 110JIs ABJISIETCS 3Ta Teopema?

ToHKHMI CTep)KeHb COTHYT B NOJyKoJblO. CTepKeHb 3apspkeH ¢ JIMHEWHOU
motHocThIO 100 HK/M. Kakyto paboTy Hamo coBepmuTh, 4ToOBI TIepeHecTn 3apsn |
HKJI 13 neHTpa xospla B 06CKOHEYHOCTh?

Jaiite onpeaeneHne NOTEHUMANA JIEKTPUUYECKOro noiisd. Jlaite onpenelieHue rpagueHra
BeKTOpa. 3anumute (GopMyny, BBIPAKAIONIYIO HAMPSIKEHHOCTh AJIEKTPUUYECKOTO IMOJIS
yepe3 noreHuuan. Kak omnpenenutbs pasHOCTh MOTEHUUAIOB, €CIM HM3BECTHO IIOJIE
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
moJrsipu3anu, BEKTOPOM BJICKTPUUCCKOTO CMCHICHI/IH?

BbruucnuTh 3nekTpudyeckuit MOMEHT aumnoss, ecinu ero 3aps 10 uKi, minedo 0,5¢m
Haiite omnpeneneHue BekTopa IUIOTHOCTH Toka. Kak ¢opmynupyercs 3akoH Oma B
mudpdepenimansHoil  popme? Kak dopmynupyercs 3akoH Jxoyns — Jlenma B
muddepeHmanbHoR popme?

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

Haiite omnpenenenue OJIC. Kak dopmynupyercs o0000meHHbi 3akoH Oma B
uHTerpanbHoil popme? Kak dpopmynupyercs 3akon J[xoyins — Jlenna?

Toxk B nenu 6arapeu, 3/IC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axumMax Oatapeu
18 B. Haligute conmpOoTHBIEHHWE BHEIIHEW YacTW L€ W BHYTPEHHEE COMPOTUBIICHHUE
OaTapen.

Hanummwre BblpakeHue g cuinbsl Ammnepa. Kakyro cuny HaseiBatroT cuioi Jlopenma?
Hanumure dopmyny st He€.

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 MarHUTHBIA MOMEHT BHTKa ¢ TOKOM? Harmmmre BBIPAXCHUC I MOMCHTA
CHIJIBI, )IefICTBYIOHleI;'I Ha BUTOK C TOKOM B MarHuTHOM IIOJIC.
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54. Kakoii Bpamaromuii MOMEHT JICHCTBYeT Ha paMKy C TOKoM cwio | = 2 A4 mnpu
MMOMEIICHUHU €€ B OJHOPOJAHOE MarHuTHoe mojie ¢ uHayknued B = 0,2 Ti, ecnm pamka
conepxut N = 30 ButkoB momansio S = 10 eu?, a mWI0CKOCTh pamMki oGpasyer yron 3 =
60° ¢ muHuAMHU 1ToJ1A?

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

56. beckoHeyHO IIMHHBIN MPOBOJ 00pa3yeT KPYyroBol BUTOK, KacaTeIbHbIN K mpoBoay. [lo
npooay uaer Tok cuiao | = 5 4. Haiitu panumyc BUTKa, €CliM HaNpPSHKEHHOCTh
MarHuTHOTO 1O B 1ieHNpe BuTka H = 41 A/m.

57. ChopmynupyiiTe TeopeMy O LHUPKYJISIMHU ISl CTallMOHAPHOTO MArHUTHOTO MOJS B
BaKyyMe.

58. BeuucanTh MUPKYISALIUIO BEKTOpa HHIYKIIUU BAOJb KOHTYpPA, OXBATHIBAIOIIETO TOKHU
11=5 A, 1,=7,5 A, Texymue B OJHOM HampaBjieHuu, U TokK I3=10 A, Tekymuii B
IIPOTHUBOIOJI0KHOM HaIlPaBJICHUH.

59. Hanumure 3aKkoH  3JEKTPOMArHUTHOM  MHAYKIMH B HHTErpaibHoOil  (dopme.
Cdopmynupyiite npasuio Jlenuna.

60. KBagpaTHblii KOHTYp, cIelaHHbId W3 mpoBoja umHON | = 0,4 m, momemnieH 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, TNPOHHU3BIBAOIIUK KOHTYp, M OJIC HMHIYKIMH, HAaBEACHHYIO B
KOHTYPE.

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

62. MaayKiuss MarHUTHOTO TIOJISE MKy TTOJTIOCAMU JIBYXIONIIOCHOTO reHeparopa B= 0,8 7.
Portop umeer N = 100 ButkoB miomanpo S = 400 e, OrnpenenuTh 4acToTy BpallEHUS
AKOps, €clIu MakcuManbHoe 3HaueHue JJIC mHayknuu Eimax = 200 B?

63. Uto Takoe TOK cMmelleHus1? 3anuiuTe 3aKOH MOJTHOTO TOKa (TeopeMy O IUPKYISIUHN) IS
MarHUTHOTO TOJIS B BEIIECTBE C YYIETOM TOKA CMEIIeHHS (ISl HeCTAI[MOHAPHBIX MOJIEH).

64 OnpenenHTe IINIOTHOCTh TOKa CMCIICHHA, CCJIM HWHAYKIOUA OSJICKTPUYCCKOro I10JIA
2
Bo3pacraeT paBHoMmepHOo oT 0 10 10 HKn/mM” 3a 1 munyTy.

65. Kakoe sBrIeHHME Ha3bIBAIOT CaMOMHIYKIUEH? UYUTO Ha3pBaAlOT WHAYKTHBHOCTHIO
MIPOBOJIHUKA?

66. Onpenenure CKOPOCTh U3MEHEHMs TOKA B KaTyllke ¢ MHAYKTUBHOCThIO 100MI'H, eciu B
Hell BosHukia DJ[C camonnaykunu 80 B.

67. Chopmymnupyiite ocHoBHbIe monoxeHuss MKT. KakoBsl OCHOBHBIE MPEIITOIOKCHUS
Mozienn wuaeadbHoro rasa? YUro Takoe Monb BemiectBa? Yemy paBHo R/K (R —
yYHUBEpCallbHast Ta30Bast MOCTOsIHHAsA, K — mocTosiHHas bospimana)?

68. M3 OammoHa cO CKaThIM Ta30M OCTajach B OajlOHE, €CIM MEPBOHAYAIBLHO IIPH
temneparype 270C maHoMeTp mokassiBai AasieHue 60 atM, a yepe3 HEKOTOpOEe BpeMs
npu Temneparype 120C nanenue 6su10 19 atm?

69. 3anumuTte (HOpMylly BBIPAKAIOIIYIO 3aBUCUMOCTH  CpPEIHEW CKOPOCTH JABMKCHUS
MOJIEKYJIBI OT TemriepaTypsl? Hamummre ocHoBHOe ypaBHenme MKT. Kak 3aBucut
CpelHee 3HAYCHHE YPHEPTUU MOJICKYJT OT TeMIlepaTyphl (mpueaute Gopmyiry)?

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

71. Yto Ha3BIBAIOT YHUCIOM CTEIEHEH CBOOOIBI MEXaHHYECKON cucteMbl? B uem cocrout
runoTe3a (3akoH) O paBHOpACIpeAeIeHIN SHEPTUN IO CTENEHSIM CBOOOIbI?
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72. HekoTopoe koiauuecTBO a3zora Haxoautcs npu temneparype 300 K u gasnenun 105 Ila.
Kunernueckas sHeprusi mocTynaTeIbHOrO JBM)KEHUS MOJIeKysl paBHa 6,3 JIx. Haiitu
YHCIIO MOJIEKYJI T'a3a, ero Maccy u o0beM.

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

74. CpenHssi ;yiiHAa CBOOOAHOTO MPOOETra aTOMOB T'eJIus PYU HOPMAJIBHBIX YCIOBUSIX 1,8:10°
cm. Onpenenuth ko3 dutineHT qudy3un reaus.

75. Kak cBsi3ana pabota B TepMOJMHAMUKE C MpHpaiieHneM oobema? UTo Takoe BHYTPEHHSIS
sHeprus? B uem cocrout 1 Havano tepmoauHamuku? YTO Takoe TEIMIOEMKOCTH?
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? Uro takoe aguabatmueckuil npouecc? Hanwmmmre
ypaBHenue aaunadarsl (Ilyaccona).

. 5
78. Bo3nyx, 3anumaBinii o0vem 10 1z npu naBnenun 107 [la, 6p11 anuabaTuyecku Cxat J0
oobema 1 7. [Tox kakuM JaBICHHEM HaXOJIUTCS BO3AYX MOCIIE CKATUS?

79. Chopmynupyiite Il Hayano TepMOANHAMUKH.

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
Boipakaercst KIN/] ukna KapHo yepes temneparypsl HarpeBaTesl U XOJIOuIbHUKA?

82. B pesynbTare KpyroBoro mnpoiecca ra3 coepmui padoty 1 /e u nepenan oxJiaauTento
4,2 /e TennnoTsl. OnpeaenuTs TePMUYECKUH K. I1. J. IUKIIA.

83. [laiiTe TepMOAMHAMHUYECKOE OIpEIETIeHNEe SHTPONMH. B KakoMm mporecce 3HTPOMNHS
ocraercs nocrossaHoM? [TocTpoiite mukn KapHo B koopauHarax S-T.

84. B pe3synbraTe M30XOPHUYECKOTO HArpeBaHUs OHOTO IpaMMa BOJOpOJA JaBJICHHE rasa
YBEJIMYUIIOCH B J1Ba pa3za. Onpenenuts N3MEHEHNE SHTPOIMHU Ia3a.

85. Kak, 3Hast pyHKIHUIO pacmpeenieHnst Moliekyl o ckopoctsim f(V), onpenenuts Hanbonee
BEPOATHOE 3HAYEHNE CKOPOCTH MOJIEKYJIbI?

86. Kakas 1oy MOJIEKYI KHCIIOpOia 00J1a1aeT CKOPOCTSIMH, JISKAIUME B HHTEpBajie oT 910
10 911 m/cex, eciu Temmnepatypa raza 400°K?

87. Kak, 3Has QyHKIMIO pacrpeaesieHus] MOJISKYJI IO CKOpocTsaM f(V),onpenenuTs cpeaHee
apru(MeTHIECKOe 3HAUEHUE CKOPOCTH MOJIEKYJ?

88. Kakas nmons obuiero yucia MOJIEKYN raza o0JaaeT CKOPOCTSIMM, OTJIMYAIOIIMMUCS OT
HaunOoJiee BEpOATHONU CKOPOCTH He Oosnbliie yeM Ha 1%7?

89. Kak, 3Has (QyHKIUIO pacmpelielieHusT MOJICKYI IO CKOpOCTsAM f(V) ompenesnTs cpeaHee
KBaJJPaTUIHOE 3HAYCHNUE 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’apmMoHn4Yeckne KoaedaHus.

91. Harmmmmre ypaBHEHHE IUIOCKOW MOHOXPOMATHYECKOH BOJHBI. UTO Takoe BOJHOBOWM
BekTOp? Hanuimmre BOIMHOBOE ypaBHEHHE.

92. BonHbl pacmpocTpaHsioTcs B ynpyroil cpeae co ckopocteio 100 m/c. Haummenbiee
paccTosiHuE MEXIy TOYKaMu cpelbl, (a3bl KojJeOaHWM KOTOPBIX MPOTHBOIIOJIOXKHBI,
paBHO 1 m. OnpenenuTs 4acToTy KoJeOaHuH.
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93. Harmummre muddepeHnnanbHoe ypaBHEHHE KONEOAaTENbHOTO KOHTypa (ypaBHEHHE
OCLMJUISITOPA).

94. Touka KonebneTcs TrapMOHMYECKH. AMIUIMTyAa KoiieOaHuid A=5 cMm, IUKIMYeCKas
gacToTa ®=2 c-1, HayanbHas ¢aza ¢=0. OnpenenuTh yCKOPEHUE TOYKA B MOMEHT, KOT/a
€e CKOpOCTh V=8 cMm/C.

95. Hammure nudpepeHnranbHoe ypaBHEHHE 3aTyXalOIIMX KOJIeOaHUH.
96. HaiiTn cmemieHHe OT TMOJOXEHHS PAaBHOBECHUS TOYKH, OTCTOSIIEH OT MCTOYHHKA

KoJieOaHUl Ha pPacCTOSHUU 521/12, it Momenta t=T/6. Ammauryna KosneOGaHus
A=0.05 m.

97.Yro naszbiBacTca BekTopoM YMmoBa — [loiinTuara? Kakoil ¢u3ndeckuid CMBICI 3TOTO
BekTopa?

98. Ot ucroynmka KoyeOaHUI pacIPOCTPAHSIOTCS BOJHBI BIOJb MPSIMOUN JIMHUN. AMIUTHTY/IA
koneOanuit 10 cm. Kak Bemuko cMmelieHWe TOYKH, YAAJICHHOHW OT WMCTOYHHMKA Ha 3/4
JUTMHBI BOJIHBI, B MOMEHT, KOTJla OT Hadaja KOJeOaHW HCTOYHHKA MPOIUIO BpeMs,
paBHoe 0.9 nepuona konedanuii?

99. Hanumure ypaBHeHHe cheprueckor BOIHBL. UTO Takoe aMIUIMTY/Aa, YyacToTa, (aza? Kak
CBsi3aHbI M (IMKJIMYEeCcKas YacToTa) U K (BOJIHOBOE YKCII0)?

100. Haiitn cmenieHue OT MOJNOKEHUs PABHOBECUS TOYKM, OTCTOSIIEH OT MCTOYHUKA

KOJIcOaHUH Ha pPacCTOSHUU 521/12, s MoMmeHTta t=T/6. Amiuntyna KosieOaHwHs
A=0.05 m.

101. Hanumwure ypaBHeHME IUIOCKOM MOHOXpoMaTuueckod BoaHBI? UYTO Takoe
aMIUTUTYAA, 4acToTa, (paza? Uto Takoe NpoJoabHas U 4TO Takoe rnonepeuHas BoiHa? Kak
CBsI3aHBI A (JUTMHA BOJHBI), V (dacToTta) u v ((pasosast ckopocTs)?

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

KoneGmioTest ¢ pasHoctsio a3 Ap =@, — @, =0,757 . Onpenenuts amuHy BONHBI U
nepuoj KonebaHuu.

103. KakoBa mnpuponma osnekrpomarHuTHOM BosHBI? Kakoi BEKTOp Ha3bIBAIOT
cBeToBbIM? Kak BemmymHa 3TOro BEKTOpa CBsI3aHa C MHTEHCUBHOCTHIO CBETa?

104. IInockast 3eKTpOMarHUTHAsI BOJIHA PAaclpOCTPaHAETCS B BakyyMme. AMIUIMTYZa
HAINpPSDKEHHOCTH 3JIEKTPUYECKOro mojst BoHbl Eyn = 50 mB/um. Haiitn ammmutymy
HaIPSKEHHOCTU MarHUTHOI'O TTOJIS.

105. ChopmynupyiiTe 3aK0oH TperoMieHus cBeTa. Kak 3aBUCHT CKOpOCTH CBETa B
cpelie OT IoKa3aTessl PeJIoMIIeHUs?

106. B onHOpoaHO# n30TponHON cpene ¢ € = 3 U =1 pacnpocTpaHseTCs MIOCKast
3JIEKTPOMAarHuTHas BOJIHA. AMIUIUTY 12 HAPSXKEHHOCTH AJIEKTPUYECKOTO T0JISL BOJIHBI E,
= 10 B/m. HaiiTn amMmmiuuTyny HampspkKeHHOCTH MAarHUTHOTO TOJSL U (Da30BYHO CKOPOCTh
BOJIHBI.

107. 3anuiuTe ypaBHEHHE BBIHYKIEHHOro Koyiebanus. Kakoe siBieHHE Ha3bIBarOT
pe3oHaHcoM? Hapucyiite pe30HaHCHYIO KPUBYIO.

108. KonebarenbHblii  KOHTYp  paJMONPUEMHHMKAa  COCTOMT U3  KaTyIIKH
WHIYKTHBHOCTBIO L = 1 m/H M mepeMeHHOro KOHJIEHCATOpa, EMKOCTh KOTOPOTO MOXKET
U3MEHATBhCA B mpeaenax oT 9,7 no 92 nd. B kakoM AMana3oHe JJIUH BOJH MOXET
NPUHUMATD PATUOCTAHIINN ITOT TPUEMHHUK?

109. Kakoe sBnenue HasbiBaloT uHTepdepeHnueir? Kakue BOJIHBI Ha3bIBAIOT
KorepeHTHBIMU? KakuMm 00pa3oM MOJTy4aroT KOT€PEHTHBIE CBETOBBIE BOJIHBI, UCIOIB3YS
HeJla3epHbIE UCTOYHUKH?
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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 TUIGHKH OTPaKEHHBIM CBET ¢ JUIMHOW BojHBI A = 0,55 mrxm oxaxkercs
MaKCHUMaJIbHO YCHUJICHHBIM B pe3yJibTaTe nHTephepeHumn?

111. UYrto Takoe ontuyeckas pa3HocTh Xojaa? Yemy paBHa onTHYECKask pa3HOCTh X0/1a B
MUHHMYME U MakcuMyMme unteppepenun? Yemy paBHa pa3HOCTh (a3 KOTrepeHTHBIX
BOJIH B MUHUMYME 1 MaKCUMyMe HHTepdepeHunn?

112. Ha ToHkui CTEKISHHBIN KJIMH, MOKa3aTelb MpeloMiieHus KoTtoporo n = 1,55
najaeT HOPMaJbHO MOHOXpPOMAaTHYECKUH cBeT. JIByrpaHubii yron 6 Mexny
MOBEPXHOCTAMU KiIMHA paBeH 2'. OmnpenenuTs [UIMHY CBETOBOW BOJHBI A, €cCld
paccTosiHue D MeXy CMEKHBIMA HHTEPPEPECHIIMOHHBIME MAaKCUMyMaMH B OTPaKCHHOM
ceere paBHO 0,3 mm.

113. UYro takoe qudpakuusa? Chopmynupyiite npuHui Irolirenca — @penens.

114. Ha nuadparmy ¢ kpyribiM otBepcTeM auamerpom d = 4 ym magaet HOpMaIbHO
napajuieNIbHBIA MTy4OK JIydeli MOHOXPOMATHUYECKOTO CBETa C JJIUHOW BONHBI A=0,5mKMm.
Touka HaOIIOICHHUS HAXOJWTCS HA OCH OTBEPCTHs Ha pacctossHud b = 1 m oT Hero.
Ckonbko 30H K @Dpenens ykinaabiBaeTcs B orBepcTuu? TemMHOe WM CBeTiee ISITHO
MOJIYYUTCS B IIEHTpe AU(PaKIMOHHONW KapTHHBI, €CTIM B MecTe HaOII0eHUI TOMECTHTD
sKpaH?

115. [IpuBenure puCyHOK, NOsACHAOWUN nnocTtpoeHue 308 Openenst. Kakoe yuciio 300
O®peHens JOMHKHO OTKPBIBATh OTBEPCTHE, YTOOBI B LIEHTPE IKpaHa MOIY4alloCh TEMHOE
MATHO?

116. 3anummuTe ycIOBHS IITaBHBIX MAKCUMYMOB TU(PPAKIMOHHON pemeTku. Uto Takoe
HOPSIOK CIIeKTpa TUpakIUOHHOM perieTkn? Kakue BOJHBI HAa3bIBAIOT pa3pelieHHbIMU?
Uro Takoe pazpenaronias crnocoOHOCTh CHeKTpaibHOro npudopa? Uro takoe nucnepceus
TUGPaKIUOHHON pereTKu?

117. Ha audpakunonnyo penierky HOpMajbHO MajaeT MOHOXPOMAaTHYECKHM CBET.
Onpenenuts yron ¢ 1udpakuuu JUist JIUHUM ¢ JJIUHON BONHBI A1 = 0,55 mxm B criekTpe
YeTBEPTOro MOPs/IKA, €CIM Yrod ¢ TUGpakUUu Uil JUHUM C JAIUHON BoiHBI A = 0,6
MKM B CIIEKTPE TPETHETO Mopsiika cocTasiser 30°.

118. B yem coctout 3akon byrepa? Kakoe siBieHne Ha3bIBaloT paccesHueM ceta? B
4eM COCTOMT 3aKOH Panes s paccestHus ceera?

1109. Kakyto 3neKkTpOMarHuTHYIO BOJIHY HA3bIBAIOT JUHEHHO-TOJIApU30BaHHOU? OTBET
IIOSICHUTEC PUCYHKOM. Yro TakKo¢C SJIITUIITHYCCKHU HOHHpHSOB&HHBIfI cBet?
Chopmynupyiite 3akoH Maitoca.

120. Yron « Mexay IJIOCKOCTSIMHU TMPOMYyCKaHUsl TMOJspu3aTopoB paseH 50°.
EcrecTBeHHBIN CcBeT, MpOXonas dYepe3 TaKyk CHCTeMy, ocjabisercs B n = 8 pas.
[IpeneOperas morepeii cBeTa MPU OTPAKEHHUH, OTIPEIEIUTh KO3 duimeHT K mormomeHus
CBETa B MOJISAPOUJIAX.

121. Kakoll cBeT Ha3pIBalOT YacCTUYHO-TIOJSAPU30BaHHBIM?  YUTO Takoe CTENEHb
nossipuzanuu? Kak mpoucxoauT nossipusanus CBETa IPHU IPOXOXKACHUU CBETA Yepes
IPaHULlY IBYX JUAJIEKTPUKOB? B uem coctout 3akoH bprocrepa?

122. OrnpenenuTth CTENEHb MOMSpHU3aAUMU P 4aCTUYHO MOJIIPU30BAHHOTO CBETA, €CIU
aMITUTYIa |max CBETOBOTO BEKTOPa, COOTBETCTBYIONIASI MAaKCUMAJIbHOM MHTEHCUBHOCTH
cBeTa, B n = 3 paza Ooiblie aMIuuTyabl lpix, COOTBETCTBYIONIEH €ro MUHUMAIbHON
WHTEHCHUBHOCTH.

123. B uyem cocrtout sBineHue aBoitHOro sydenpenomieHus? Kak oOBSCHUTH 3TO
SBJIEHUE HCXO/ISl U3 ONTHYECKON aHU30TPONUU KPUCTAIIIOB?
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124. Kakoe sBnenume HazbpiBaloT aucrepcueii? Kakyio BelIMYMHYy Ha3bIBAIOT
nucriepcueit Bemectsa? YTo Takoe HOpMaJIbHAS M YTO aHOMAaJIbHAsI TUCTICPCHS?

KBaHnTOBBIE CBOMCTBA M3JTyUEHUS

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

126. AOGcooTHO uepHoe Teno 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 Bbime
TEMITepaTypsl OKPYXKAIOLIeH cpebl, KoTopyio cumtath pasuoii 20° C. Cuwmrats, uTO
TEIUIO TEPSETCS TOJILKO BCIEACTBUE U3ITyUSHHUS.

129. Hapucyiite pacrpenenenue JTy4eUCIyCKaTEIbHON CHOCOOHOCTH aOCONIOTHO
YEepHOTro Tesla MO JJIMHaM BOJH. Kak OHO M3MeHsieTcsi ¢ M3MEHeHHeM Temneparypsl? B
yeMm cocrosia runore3a [Imanka? 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 siBneHuss MOATBEPKIAIOT KOPIYCKYJSIPHYIO MpuUpoay cera? Uro Takoe
¢doron? Uemy paBHBI €r0 YJHEPTHS, MACCa, HMITYJIbC?

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 3axonb1 poToadexra Henb3si 00bSICHUTH BOJTHOBBIMU MPECTABICHHUSIMHU O
ceere u mouemy? Hammmute ypaBHeHWe OiHiTelHa 1t doroaddexra Uto Takoe
KpacHas rpanuna ¢otoddpdexra? Ot yero ona 3aBucur? Kak sSKCHepUMEHTAIBHO
OTIPENIETUTh MAKCUMAIBHYIO CKOPOCTh (DOTOAIIEKTpOHA?

134. Onpenenuth, 10 Kakoro moreHuuana U 3apsauTcs yeaIuHEHHBIH cepeOpsHBIH
MIapHK MPHU 0OJIYYEHUH €ro yIbTPadruoIeTOBBIM CBETOM JIMHON BOJHBI A = 208 HMm.

135. Uro Ttakoe Komnrton — 3¢dexr? Ilouemy npu KOMIOTOHOBCKOM pacCesiHUU
YMEHBIIIAETCS] SHEPTHsl paccesHHOro oToHa? YBEIMUYUBAECTCS WM YMEHbIIAETCs JIMHA
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 ¢ sneprueit € = 1,02 M»>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yroa € = [/50°. OnpenenuTs SHEPTUI0 & paccessHHOro (hoToHa
U KHHETUYECKYIO SHEpruto 7 3JIeKTPOHA OTJauu.

137. B dyem cocrosma rumnore3a ae-bpoina? Kakue ONBITBI MOATBEPKIAIOT ATY
TUIIOTE3Y?
138. Kunernueckas sneprus snexkrpoHa 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 KBAHTOBOM MEXAHUKE TEPSIET CMbICH?
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140. DNEeKTPOH HAXOAMTCS HAa METAINIMYECKOM mbUIMHKE ¢ auamerpoMm D. OueHutb
HETOYHOCTb AV, ¢ KOTOPOW MOXKET OBITh OIpEIeNieHa CKOPOCTh AIIEKTPOHA.

141. B gem cocrout ¢pusnyeckuii cMbICI BOJIHOBOW (yHKUIMHU. Hanmumure BpeMeHHOE

2
ypaBHenue Llpénunrepa. Moxer nu ‘\|I ‘ MIPUHUMATH 3HAYEHUS, OOJIBIINE STUHUIIBI?

142. CoOcTBeHHass (DYHKIMS, ONMMCHIBAIONIAsT COCTOSHUE YACTHULBI B MOTCHUIUAIEHOM
suuke, uMeeT BUI. Yn(X)=C sin(nn/l)X. Mcmonp3ys ycaoBre HOPMHPOBKH, OMPEACTUTH
noctosiHHyto C.

143. Hamumure cranmapTHbie YCIOBUS Il BOJHOBOW ¢yHKuuu. Hamummre
crauuoHapHoe ypasHeHue IlIpénunrepa. Hanmummre ycioBue HOPMHUPOBKH —JIs
BOJIHOBOH (pyHKITUH?

144. Yactuia B OECKOHEYHO TIYyOOKOM  IMOTCHIHUAIBHOM SIIIUKE HAXOAWUTCS B
BO30YXJI€HHOM cocTosiHMM N=3. KakoBa BEpOATHOCTh HAXOXKAECHUS YACTHULbI B CpPEIHEH
TPETH SIILHUKA.

145. DNEeKTPOH HaXOAUTCSA B OECKOHEYHO TITyOOKOM MPSIMOYTOJbHOM HNOTEHLUATbHOM
smuke mpuHoi |, Hamwcate ypaBHenwe Illpenunrepa u ero peuieHue B
TpUroHoMeTpuueckoii hopme st odractu 0<x<I.

146. Hammmnre ypaBuenue Ilpénunrepa aiis snmekTpona ¢ sHeprueit E, nBuxynierocs
B TIOJIOKUTEIIFHOM HampaBlieHuu ocu X miist obnacreid 1 m 27

7h
T(x) -
I
1. > X
147. Hanummre pemenus ypaBHeHus Illpenunrepa ais NOTEHUMANbHON CTYIECHH.

Uro takoe koa(p¢uuueHT orpaxkeHus? Kak OH Bblpaxkaercs dYepe3 aMIUIUTYAbI
najaroen U oTpakEHHON BOIH?

148. Hanummure ypaBuenue llpénunrepa 1ig cBOOOJHOTO 3JEKTPOHA, IBUKYILErOCs B
MOJIOKUTEIBHOM HampaBleHMH ocu X co ckopocTbio V. Haiigure pemieHue 3TOro
YPaBHEHHS.

149. Kakne KBaHTOBBIE YHCIIa ONPENENSIOT COCTOSHUS JIEKTPOHA B aTOMe BOJIOpoia?
Yro Takoe BBIpOXKIEHHbIE cocTosiHUA? Kak omnpenenuTs CTENeHb BBIPOXKICHHS
COCTOSTHUH 3JIEKTpOHA B aToMme Bojaopoaa’? B uem coctoar mpasuna otoopa? C Kakum
3aKOHOM COXpaHEHUsI OHU CBSI3aHbI?

150. Onpenenurte cTeneHb BHIPOKACHUS YPOBHS SHEPTUH ¢ N=3 B aTOME BOJIOPO/IA.

151. B ueM cocToMT TPUHIUIT TOXIECTBEHHOCTH (HEPA3TMYUMOCTH) YAaCTHII.
Chopmynupyiitre npunuun Ilaymu. Kak oOBSCHUTH NEpHOAWYECKYIO MOBTOPSIEMOCTb
cBoMcTB aroMoB? [loueMy BO3HHMKAKOT «HapymICHHs» B TOPSAJIKE 3aCTPOMKH
AJIEKTPOHHBIX 000104YeK?

152. Wcnonb3ys npunnun [aynm, ykazats, Kakoe MaKCHMaJIbHOE YHCIIO JIEKTPOHOB B
aToMe MOTYT MMETh OJMHAKOBBIMHU CJIEIYIONIHE KBaHTOBBIC urcaa: 1)n, I, m, mg, 2) n, I,
m.

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

154, DONeKTpoH B aroMe BOJOPOJa HAxXOAWTCS B P-cocTtossHUU. Onpenenure
BO3MOXHBIC 3HAUCHHUS KBAHTOBOI'O 4YHCJIA j U BO3MOKHBIC 3HAUYCHHUA ITIOJIHOI'O MOMCHTA
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UMITYJIbCA 3JIEKTpOHA. I1oCTpoiiTe COOTBETCTBYIOIME BEKTOPHBIE AMarpaMMbl. UTo Takoe
cnuH? B ueM nposiBiisieTcst CiuH-0pOUTaIbHOE B3aUMOJIecTBUE?

155. Kak cBsi3aHbl MOMEHT HMMIyJIbCa M MarHUTHBI MoOMeHT atoma? OObsicHHTE,
[IOYEMY MArHUTHbII MOMEHT M MOMEHT HMIIyJibca HEKoJUIMHeapHbl? OnpenenuTsb
. 1
MarHUTHBI MOMEHT aToMa B cocTosiHuM ~D. OTBeT Bblpa3uTh B MarieToHax bopa.

156. KakoB mopsimok u paguyc AecTBus siAepHbIX cui? UTo Takoe sHEprus CBS3U
snpa?

157. Onpenenuth nedeKT Macchl, SHEPTUIO CBSI3U SApa M €ro YIEIbHYIO SHEPTHUI0
CBSI3H JUISL 2IeMeHTa ~2CS ss.

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

159. Kakwue snemeHTapHble YacTUIBI OTHOCATCS K JIENTOHAM, ME30HaM, OaproHaM?

160. Kakue 3akoHBI COXpaHEHHUs BBIIIOIHAIOTCS B (PU3HKE FIE€MEHTApHBIX YacTUIL?

Bonpocsl 111 npoBeaeHns IK3aMeHa
Pa3zgen 1. Mexanuka.

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

2. Kunemaruka BpalaTCJIbHOI'O ABUKCHHA: YIJIOBasgd CKOPOCTb U YITIOBOC YCKOPCHUEC, UX
CBS3b C JUHEHHON CKOPOCTBIO U YCKOPCHUCM.

IlonsATHE COCTOSHNSA MEXAaHUUYECKOM cucTeMbl. 3akoHbl HproTOHA.
3aKoH coxpaHEeHMs UMITynbca. LleHTp unepuuu.

MowmeHT HNMITYJIbCa MaTepHaanoﬁ TOYKHA ¥ MOMEHT CHJIbI MEXaHUYECKON CHCTEMEL.

3
4
5
6. MoMeHT criTbl. 3aKOH COXPaHEHUSI MOMEHTA CHJTBI MEXaHUYECKOH CHCTEMBI.
7. Cwa, paboTa u noTeHuuanbHas 3Heprusi. KoncepBaTHUBHbIE U HEKOHCEPBATUBHBIE CHJIBI.
8. Pabora u KuHeTHUYECKast YHEPTHSI.

9. 3akoH coxXpaHEHUs MMOJIHOW MEXaHNYECKOH SHEPIUU B MOJI€ MOTEHIIUATBHBIX CUIL.

10. CBs13p MEXIy CHIION U TIOTEHIMANBHOM dHepruei. [ paaneHT ckanspHoil QyHKIHH.

11. YpaBHeHue BpallieHUs! TBEPOTO Tela BOKPYT 3aKpeIrIeHHONH och. MOMEHT MHepLuHu.

12. MomenT unepiuu. @opmyna [lteitHepa.

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

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

15. IlpeoGpazoBanus Jlopenna. PensiTUBUCTCKUII MHBApUAHT-UHTEPBAT MEXIY COOBITUSMHU.
CrnoxeHne CKOpPOCTEH B PEISTUBUCTCKOW MEXaHMKE. PelsTUBUCTCKUN MMIyJbC. 3aKOH
COXpaHEHHsI UMITylbca. PemsartuBuctckas osHeprus. CBsi3b MacChl W JHEPTHH.
Kunernueckas sueprus.

3anaum k paszaeay 1

16. C BBITIKK OpOCHIIM KaMEHb B TOPU30HTAIEHOM HampaBlieHud. Yepe3 2 ¢ KaMeHb yImai Ha
3emiit0o Ha pacctosHuu 40 M OT OCHOBaHUS BbIIKH. ONpeneiauTh HAYaJIbHYIO WU
KOHEYHYIO CKOPOCTh KaMHS.

17. Kamens OpocaroT moJ YIJIoM K TOpPU30HTY. Paauyc KpUBU3HBI TPA€KTOPUHM B TOUKE
HauBBICILIETO MoAbeMa paanyc kpuBu3Hbl R = 10 M. Onpenenure cKOpoCTh B 3TOM TOUKe
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18. JIuneiinasi CKOPOCTh TOYEK HAa OKPYXHOCTH BpAIAIOIIErocs 1ucka paBHa 3 M/C. Toukw,
pacmoioKeHHbIe Ha paccTossHUU 10cM Onrke K OCH, UMEIOT JUHEUHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BPAIIEHUS TUCKA.

19. YroOb1 ompenenuth KodpduuueHT TpeHHs K MeXay JAepeBSIHHBIMH ITOBEPXHOCTSIMH,
OpYCOK MOJOXWIH Ha JOCKY W CTaJIA MOJHUMATh OJWH KOHEIl JOCKH JIO TeX IOop, MOoKa
OPYCOK He Hauall MO Heil CKONB3HTh. JTO IPOM3OLLIO IPH yIiIe HakioHa gockn 45°.
Onpenenure kKodOPUITUEHT TpeHUS?

20. Ha momy crouT Tenexka B BUAE JUIMHHOW JTOCKH, CHAOXEHHOH JierkuMu Kosecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4elioBeK. Macca denoBeka 60 ke, macca gqocku 20 xe. Maccoit
Kosec mpeHeOpeub. TpeHue Bo BTylKax He3HauuTelbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJICKKA, €CIIM YEJIOBEK MOWUJIET BJOJIb JOCKH CO CKOPOCTBIO (OTHOCHUTEIHHO
nocku) 1 m/c?

21. IInatrdopma B BUAE TUCKA paguycoM | . BpamiaeTcs 1O MHEpUuH, 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
uHepumn wiaThopmel pasen 120 k2. MOMEHT MHEpIMH YeloBeKa PACCUHTHIBATE KaK
JUISl MaTepUaIbHOM TOYKH.

22. Kamens 6pomen seepx noa yriaom 60° k mosepxnoctn 3emmu. Kunerudeckas SHeprus
KaMHS B HadyaJbHbld MOMEHT paBHa 20 /Joc. Onpeaenutrb KHUHETHYECKYHO U
MOTCHIIMAIBHYIO DHEPruM KaMHS B  HAWBBICHIEH TOYKE €ro  TPaeKTOPHH.
CormnpoTHuBIeHHEM BO3IyXa MpeHEeOpeUb.

23. XokkelHas maifba CKOIb3UT 5 M, €l MPpU OpOoCcKe eil cooO0IalT HavYaabHYIH0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CITU € COOOIINTh HaYallbHYI0 CKOPOCTh 4 M/c?

24. Toukwuii crepxkenb uHON 50 cm u maccoit 400 2 BpaiaeTcsi ¢ yriioBbIM YCKOpEeHUEM 3
=) o
¢ ° BOKpPYT OCH, NMPOXOIAIICH uepe3 CEpPeIuHY CTEP>KHS MEPIEHINKYISIPHO K €0 JIJIMHE.
OrnpenenuTts Bpamarmui MOMEHT.

25. Haiit paboTy moasema rpy3a MO HAKJIOHHOM TUIOCKOCTH, eciau Macca Tpys3a 100k,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, yroJI HaKJIOHA 30°, kod(urment tpenus 0.1 u rpy3
JBUXKETCS ¢ ycKopeHueM 1 m/c2.

26. Ban maccoit 100 ke u paauycom 5 cm Bpamancs, aenas 8 o6/c. K munnuapudeckoit
MOBEPXHOCTU BaJla MpHXKaJIu TOPMO3HYIO KoJoaKy c¢ cuwioi 40 H u yepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb Ko3(pPUINEHT TpeHus.

27. Kunetndeckass PHEPTUs BpAIAIONIETOCS TBEpPAOTro Tena. JlnMHAa TOHKOTO MPSIMOTO
crepxkHs 60 cvm, a macca 100 2. OnpenenuTs MOMEHT MHEPLUU CTEPHKHSA OTHOCUTEIBHO
OCH, TIEPIEHANKYIISIPHOM K €ro JJIMHE U MPOXOJAIIEeH yepe3 TOUKY CTEPXKHS, YIaIeHHYIO
Ha 20 cm OT OAHOTO U3 €r0 KOHIIOB.

28. IIpenrnonoxxum, 4To Mbl MOXKEM H3MEpPUTh UIMHY CTepxHS ¢ TouHocThio 0,1MkM. [Ipu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLHAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PENIATUBUCTCKOE COKpALllEHHE JUIMHBI CTEepXKHSA, COOCTBEHHAs JJIMHA
KOTOpoOro pasHa 1 M?

29. B maboparopHoii cucTeMe OTcYeTa MU-ME30H C MOMEHTA POXKJICHUS O MOMEHTA pacraja
nposieren paccrosaue 75 M. Ckopoctb mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOcTBEHHOE BpeMs KHU3HM NHu-me30Ha. [lonHas sHeprus tena Bo3pocia Ha 1 J[x. Kak
IIPU 3TOM U3MEHUTCS Macca Tena?

Pa3pen 2 .JaekTpoMmarueTusm.

30. Dnexrpuueckuit 3apsn. BzaumoneiictBue 3apsnoB. 3akoH Kynona. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.
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31. Onexrpudeckoe moje. HanpsokEHHOCTD AIEKTPUYECKOTO TOJIs W MoTeHIuat. [IpuHiun
CYTNEPHO3UINH MOJICH.

32.PaboTta cui 3JEKTPOCTATMUECKOrO IOJI IpHU IepeMelleHuu 3apsanga. Lupkymsaius
BEKTOpa HAIPSOHKEHHOCTH JJIEKTPOCTATUYECKOro Imouist. [loTeHnManbHBIM  XapakTep
JNEKTPOCTATUYECKOTO MOJIS.

33.TloTox BekTOpa HANMpPHKEHHOCTH 3IeKTpocrarnueckoro noms. Teopema Iaycca s
JJIEKTPOCTATUYECKOTO 10 B BAKYYME.

34. [Ipumenenue Tteopembl [‘aycca Kk pacu€Ty »SIEKTPUYECKHX TMOJeH 3apsKeHHBIX
IUIOCKOCTH, IMIIMHApPA, chepbl, apa.

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

36. DHeprust CUCTEMBbl HEMOABIDKHBIX 3apsA0oB. DHEPrus 3apsHKEHHOTO IPOBOJHUKA U
KOHZEHCAaTOpa. OJHepruss U o0O0bEMHAs IUIOTHOCTh HHEPrHH JJIEKTPUUYECKOrO TOJIS.
OHeprus NoJIIpU30BaHHOTO JTUAIIEKTPUKA.

37. Dnextpuueckuii Tok. Cuna Toka. IlnoTHocTs TOKa. VYcCIOBHS — CyIIECTBOBaHUS
MOCTOSIHHOTO TOKA.

38. O600mIEHHEI 3ak0H OMa B HHTErpasibHOM (hopMe. Pa3HOCTH MOTEHINAIOB, HANIPSHKEHUE,
OJ1C. 3akon Ixoyms — Jlenna.

39. MaruutHoe none. MHAyKIKsE MarHUTHOTO ToJIs. 3aKoH AmIepa.

40.3akon buo — CaBapa — Jlammaca u ero mpuMEHEHHE K pPacyéTy MarHUTHOTO MOJIS
IIPSMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

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

42. BuxpeBoil xapakTep MAarHUTHOTO ITOJsl. 3aKOH IOJIHOTO TOKa (IUPKYJSIUS BEKTOpa
MarHuTHOW MHIYKIIHH).

43. JleiicTBe MarHUTHOrO Moy Ha JBuxkymwmiics 3apsa. Cuna Jlopenna. JIBikeHue
3apsHKEHHBIX YaCTHUI] B MATHUTHOM TIOJIE.

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

45, SIBneHue 3JEKTPOMAarHUTHOW HMHAYKUMU. 3akoH Papazes (3aKOH 3JIEKTPOMarHUTHOMN
uHAykuuu). 3akoH Jlenma. SlBneHume camMOMHAYKIMHM. VHIYKTUBHOCTH. 3aKOH
CaMOMHIyKI1H.

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

47.3aK0H MOJHOrO TOKa JJIi MarHUTHOTO MOJs B BemiecTBe. Hamps:KEHHOCTP MarHUTHOTO
OIS

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

3anaum Kk pasgeiy 2

49. JIBa 0IMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKir Haxomsres B Toukax (0; O) m (2; 0)
NpAMOYTroibHOM cucteMbl koopauHaT (X; V), rme X, VYV 3amaHel B MeTpax.
OnpenenuTs MPOEKIMIO HA OCh OX BEKTOpPA HANPSIKEHHOCTH 1o B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TOJHOW OCTAaHOBKH NPOXOJHUT a-9acTHIlA B
OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HampspkeHHoCThI0 2000 kB/M, ecnu HavanbHast
ckopocTb ee 20000 km/c? Macca yacTUIIbI 6,4 102 KT, 3apsia 3,2 10 19 K.

51. Cesi3p Mexay HaAMpsHKEHHOCTBIO TONS M TMOTEHHHaIoM. ['paduueckoe Hu300pakeHUE
JNEKTPUYECKOTO TOJS C TOMONIBI0 CHJIOBBIX JIMHHA W  OKBHITOTCHIIHATHHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTeHIIMANOB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HAIIPSDKEHHOCTH 3JIeKTpuieckoro moyist E=2i+4j+3Kk.
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52.

53.
54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65

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

Boryucinuts 35eKTpuueckuii MOMEHT urods, eciiu ero 3apsia 10 uKo, miedo 0,5¢cM.

beckoneuHast mI0CKOCTh HECET 3apsijl, PABHOMEPHO pacHpe/IeNICHHbIN ¢ MOBEPXHOCTHOM
miotHoctsio 1 MxKi/m?. Ha HEKOTOPOM PACCTOSHUM OT IUIOCKOCTH MapauleNbHO el
pacnoyiokeH Kpyr paauycom 10 cMm. BBMHMCIUTH 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, PACIOJIOKEHHOH Ha OCH TPOBOJHHMKA M YJAJICHHOW OT OJMIKaWIIero KOHIIA
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.

Tok B nenu 6arapeu, 3J{C xotopoii 30 B, paBen 3 A. Hanpsbxenue Ha 3axumax 6atapeu
18 B. Haiimure conmpoTuBiIeHHE BHEIIHEH YacTH LIENH U BHYTPEHHEE CONPOTHUBIICHHE
OaTapen.

[MpoBoguuk mmuuaoit | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIN TOPHU30HTAIBHO Ha
TOHKHX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MAarHUTHOM IIOJIC, CHJIOBBIC JIMHUM
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 MIMHHBIN POBOJ 00pa3yeT KpyroBoM BUTOK, KacaTeiabHbIA K mpoBony. Ilo
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, I,=7,5 A, Texymue B OJHOM HampaBjeHuu, U Tok I3=10 A, Tekymuii B
MIPOTHUBOIIOJIOKHOM HaIpaBJICHUH.

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

3apspKeHHas 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
3apsJl YaCTHIBI, eciiu ee KmHeThueckas >Heprus W= 12 xaB.

Pa3nen 3. Kosieoanusa u Bosinbl. BostHOBas ontuka.

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

. BekTopHOoe onucanue cioxeHus KonedaHuii.
66.
67.
68.

[Ipumeps! konedaTeabHBIX ABHKEHUN pa3InyHON (GU3UYECKOM MPUPOIBL.
DHeprus KonebaHui

CBo0OoHBIE 3aTyXatolue KojieOaHusl OCHUILIATOPA C MOTepAMU. BbIHY X 1eHHbIE
KoJIeOaHusl.
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69. Bonubl. O0pazoBaHue U pacrnpocTpaHeHHe BOJIH. [IpoqoibHbIE M MONEPEYHbIC BOJIHBI.
@pOHT BOJIHBI, BOJHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTh PAaCIpOCTPAHEHUS
BOJIH.

70. YpaBHeHHsI TUIOCKON U cheprudecKoit Oerymux BoiaH. BoiHoBoe uncio.

71. ColicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTh pPacCIpOCTPAHEHUs JIEKTPOMAarHUTHBIX
BOJIH. MI3myueHme 3J1eKTpPOMarHUTHBIX BOJIH.

72. DHeprus >MeKTPOMAarHUTHBIX BOJIH. OOBEMHAS TUIOTHOCTD YHEPTHU 3JIEKTPOMArHUTHOTO
nosisi. Bekrop YMmoBa — [loiiHTHHTA.

73. DneKTpoMarHuTHas TOpPUPOAA CBETOBBIX BOJH. [IpuOMMKEHUS TeOMETPUYECKOid,
BOJIHOBOW U KBaHTOBOM OITHKH.

74. NaTepdepeHIis CBETOBBIX BOJIH. YCJIOBHS JJisi HAONIOJIEHUS U CIIOCOOBI peanu3aliuu
(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. [Ipunmmn [oiirenca-Openens. Judpakuus @penens u Ppaynrodepa?

75.Meton 30 Openens. [udpakuus OPpenens Ha KpPyrioM OTBEPCTUH U JTUCKE.
Judpaxknuonnas pemierka. [lpuMeHnenue ee B kauecTBe cnektpomerpa. Jucnepcust u
pazpematomas cuina. [louarue o romorpaduu.

76. ITonsipu3arusi CBETOBBIX BOJH. Buabl monspu3arnuu. Crernenb nossipu3anuu. CriocoOsn
noJsryueHus noisipusanuu ceera. [lonspuszamus npu orpaxxkenuu. 3akoH bprocrepa.

77. IBoitnoe nydenpenomiienue. [lonsipusanus cBeta npu JBOHHOM JIy4enpeIoMICHUN

78. Ionspuzanmonnsie npusMel. [longpounsl. 3akon Mastoca.

79. PactipocTpaHenne cBeTta B BemecTBe. HopmanpHas ©  aHOMajbHAs JUCIIEPCHSI.
DNEeKTPOHHAs TEOPUS AUCTIEPCUU.

80. Ilormomenne cBera B BemecTBe. 3akoH byrepa-JlambGepra-bepa. Ocobennoctu
MOTJIOUICHHS B Pa3pEKEHHBIX ra3aX U CIUIONIIHBIX Cpeax.

81. Paccesinue cBeTa BemecTBOM. PajnieeBckoe paccestHue. MOJICKYISIpHOE pacCesiHue.

3agauu Kk pasgeay 3

82. Touka coBepIIaeT rapMOHHYECKHE KOJICOAHUs], YpaBHEHUE KOTOPBIX UMeeT BUI 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 koiaeOaHH B ’TOT MOMEHT BPEMEHH.

83. Touka coBepiiaeT rapMOHUYECKHE KOJIeOaHUs. B HEKOTOPHIIf MOMEHT BpeMEHHU
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c u yckopenue a = -80 cm/c 2. Haittu
[UKJIMYECKYIO YaCTOTY U MIepHo/ Konebanui, paszy konedaHuii B paccMaTpUBaeMBbIi
MOMEHT BPEMEHH U aMIUIUTYAY KoseOaHui.

84.]IBa TapMOHMYECKMX KOJICOAHUs, HANpaBICHHBIX MO OJHOW NPSAMOH, HWMEIOIINX

OJIMHAKOBBIC AMIUTUTY/ABl W TEPUOJbI, CKJIAABIBAIOTCS B OJHO KoyieOaHHE TOH ke
amruTyabl. HaiiTu pasHocTh (a3 ckiiapIBaeMbIX KOJICOaHUH.

85. OnpenenuTb CKOPOCTh PaclpOCTPaHEHUs BOJIH B YNPYrod cpene, eciau pa3HocTh (a3
KonebaHuii JBYyX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
yacToTa Kojiebanuit 25 ['y.

86. JlaHbl XapaKTepUCTUKHU JBYX KOJIEOATENBHBIX JABIKEHUI MaTepraabHON Toukw: T1=T2=8
¢, A1=A2=5 cm. PazHocTh a3 mexny atumu kosnebanusmu nu/4. HauanbsHast dasa
OJTHOTO M3 HUX paBHA HYIO. 3alUIINTE YpaBHEHHUE PE3YIbTUPYIOIETO KOJICOaHNUS.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHUS.

87. JlaHbl XapakTepUCTUKH JBYX KosieOaTeIbHbIX JBIKEHUHN MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cM. Pa3nocts a3 mexny stumu Konebanusmu /4. HauansHas daza
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88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

OJIHOTO M3 HUX PaBHA HYIIO. 3alMIINUTE YPAaBHEHHUE PE3yIbTUPYIOIIETO KOJICOaHMsI.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHS.
Haiitu cMmemeHne OT TONOKEHUS PABHOBECUS TOYKH, OTCTOSIIEH OT HMCTOYHHMKA

KoJieOaHWl Ha paccTOsSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

[Inockast 37eKTpOMarHuTHas BOJIHA PACIIPOCTPAHSETCS B BAKyyMe. AMILIUTY1a
HAMPSKEHHOCTH 3JICKTPUIECKOTO MOt BOJIHBI E = 50 mB/m. Haliti amrumatyay
HAIPSDKEHHOCTH MarHUTHOT'O TIOJIS.

B onHopomHoil wu30TponHOM cpene ¢ £ = 3 m g =1 pacnpocTpaHsieTcs IIIOCKas
AJIEKTPOMATrHUTHAS BOJHA. AMIUIUTY/Ia HAMIPSKEHHOCTH 3JIEKTPUUECKOTO OISl BOJIHBI £,
= 10 B/m. HaiiTi aMIuimuTyy HampsyKeHHOCTH MArHHUTHOTO MOJst U ()a30BYHO CKOPOCTh
BOJIHBI

B ombite OHra Ha myru oxHOro wu3 UHTEp(EpUPYIOUMX Jydel MoMelanach
MEePIEHANKYIISIPHO STOMY JIydy TOHKasi CTEKJIIHHAS TUIACTHHKA C TIOKa3aTeeM TOMIJICHUS
n = 1,5, BCleACTBUE 4YEro IMEHTpalibHas CBETIas IOJioca CMellallach B IOJIOXKEHHE,
MEepBOHAYAJILHO 3aHMMAEMOE TISITOM CBETJION MOJI0COoM (He cuMTas IeHTpaabHOoM). mna
BOJIHBI naaroriero ceera A = 0,5 mxm. Onpenenuts TonmuHy d MIacTHHKH.

Ha toncryio cTekissHHYIO IUIAaCTUHKY HaHeCeH TOHKUU CIIOi MpOo3payHOro BEIecTBa C
nokazatesnem mpeinomieHus n = 1.3. IlmactuHka ocBeleHa MapauieNbHBIM MTYyYKOM
MOHOXPOMaTHYECKOTr0 CBeTa C JUIMHON BONHBI A = 640 Hm, majaomUM Ha TUIACTUHKY
HOpMaiibHO. Kakylo MHHHUMAabHYIO TOMIIUHY Opin JOMKEH HWMEThb CIIOH, 4YTOOBI
OTPaKEHHBIN MY4YOK UMeJ HAUMEHBIIYIO SPKOCTh?

[lupuna wuHTepdepeHIMOHHON Togockl. Ha MbUIBHYIO IUIEHKY C IIOKa3aTeleM
npenomiieHuss n = 1.3, HaXOAAIIyIOCS B BO3AyX€, MagacT HOPMAIbHO MYy4YOK Jydei
Oenoro ceera. Ilpu kakoii HaumeHblieil TommMHE Omin TUIGHKH OTPaKEHHBIH CBET C
mmHoN BonmHbl A = 0,55 mxm okaxkeTcss MakCHMalbHO YCHUJIEHHBIM B PE3yIbTaTe
uHTEephepeHIn?

Ha auadparmy ¢ xpyrisiM oTBepctHeM auamerpoM d = 4 um mamgaeT HOPMAIbHO
napajuieTbHBIA MyYOK JIydeld MOHOXPOMAaTHYECKOTo CBeTa ¢ JUIMHON BOMHBI A=0,5uKm.
Touka HaOMIOMEHUS HAXOJUTCS HAa OCH OTBEPCTHS Ha pacctosHud b = 1 m or Hero.
Ckonbko 30H Kk @Dpenens ykmaapiBaeTcs B oTBepcTHH? TeMHOe WM CBETJEe ISITHO
MOJIYYUTCS B IIEHTPE AUPPAKIIMOHHON KApPTUHBI, €CJIM B MECTe HAOJIOJIEHUI TOMECTUTh
dKpaH?

Ha nu¢pakunoHHy0 penieTky najgaeT HOpMaJbHO MOHOXPOMATHYECKUH CBET C JIMHOMN
BONHBI A = 410 #m. Yron A@ Mex 1y HalpaBIeHUSIMA Ha MAaKCHMYMBI TIEPBOTO M BTOPOTO
nopsiAikoB  paBeH 2°21'. OmnpenenuTs 4YWCIO # IITPUXOB HA EIUHUIY JJIMHBI
TU(PPAaKIUOHHOM PEIIeTKH.

Ha nudpakunonnyto pemierky, coaepxantyio 7 = 400 mtpuxos Ha 1 mm, nagaet

HOPMaJIbHO MOHOXPOMATHUYECKUN CBET ¢ JUTMHOW BOJHBI A = 0,6 mxm. Haliti obrmiee
guciao N mupakimoHHBIX MAaKCUMYMOB, KOTOPBIE JJaeT 3Ta perieTka. OnpeaenuTs yroi
@ nudpakiuy, COOTBETCTBYIOLIUI MOCIEIHEMY MAKCUMYMY.

Kakoii HanMenbIIeii pa3pemaronieit cunoii R gomkHa o61aaate AudpaKkiuoHHas
pelieTka, 9To0bl C €€ MOMOIIBI0 MOKHO OBLITIO pa3pelinuTh ABE CIIEKTPaTbHbIC JIMHUN
KaJIAA C JUTHHAMU BOJIH A1 = 578 um 1 A» = 580 nm? Kakoe Haumenslee yuciio N
IITPUXOB JOJDKHA UMETh 3Ta PEIIeTKa, 9YTOOBI pa3perieHne ObIJI0 BO3MOYKHO B CIICKTPE
BTOPOTO MOpsiAKa?
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98. Ctenens nonspusaui P 4acTUYHO MOJISPU30BaHHOTO cBeTa cocTtasisier (,75.
Ornpenenutb OTHOIIEHHE MAKCUMAIbHON HHTEHCUBHOCTH |max CBETA, MPOMYCKAEMOTO
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 OTPAXKECHUH, ONPEIACTUTh KO3(PGHUIUEHT K MOrIoneH s CBeTa B MOSIPOUIAX.

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 OoIpee’eHHON AuHbl BoHbl « = 0,1 em OnpenenuTts TONIIMHY X BEIIECTBA,
KOTOpast HeoOXxoauMa Jutst ociiabaeHus cBeta B K = 2 pasa. [loTepu Ha oTpakeHHE CBETa
HE YUUTHIBATh.

Pa3znen 4 .TepmoauHaMuUKa ¥ MOJIEKYJISIPHAs (pU3MKA

102. N3oxopuueckuii, n306apudeckuil, U30TepMUUECKUN, a1nadaTHUYECKUNA TPOLECCHI
B UjealbHbIX ra3ax. [IpeoOpazoBaHue TEMIOTH B MEXaHUYECKYIO PadOTYy.

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

104. OOparumble W HeoOpaTuMble mTporecchl. I[lepBoe Hayalmo TEPMOJIWHAMHMKHU.
TermoeMkocTh. YpaBHeHue Maiiepa.

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

106. OO6paruMble U HeoOpaTUMble mporiecchl. Bropoe Hadano tepmonuHamMuku. Llukn
Kapno. DuTponus.

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 MakcBemna Mosiekyn uaeaidbHOro ra3a. Hambonee BeposiTHas,

CpedHsisl U CpeOHEKBAJpaTU4Has CKOPOCTH. OKCHEpUMEHTaJIbHOE OOOCHOBaHHE
pacnpenenenus Makcgesa.

110. Pacnpenenenue bonsiimana u 6apomerpuueckas popmya.

111. Uucno CTONKHOBEHUN M JJIMHA CBOOOJHOTO MpoOera MOJIEKY HACATBHOTO Tasa.
OMmnupudeckue ypaBHeHUs nepeHoca: Puxa, dypre um Hpiorona. Pemakcamus k
COCTOSIHUIO paBHOBecHs. CpemHee YHCI0 CTOIKHOBEHUH

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

OnpenenuTh KOJWYECTBO TEIUIOTHI, IepelaHHOe Ta3zy, paldoTy paclIMpeHus u
IpupalieHne BHyTpEHHEH 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 U300apUIECKH HArpeT

ot 20°C 10 100°C. OnpenenuTs paGoTy pacIIHpeHHs.
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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 nM3MeHeHWe SHTPONUU TPH H300apUUECKOM pacIIMpeHHH 4 2 a3oTa OT
o0béMa 5 71 10 06BéMa 9 .

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

118. Kakas nons Mosiekyn kuciaopoja 001aaeT CKOPOCTAMH, JEKaUIMMU B UHTEpBaJIe
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 paBHOH 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-J[>xunca u «ynpTpaduoneroBas karactpoday. ['unoresa
kBaHTOB. @opmyna [Inanka. KBantoBoe 00BsICHEHUE 3aKOHOB TEIIOBOTO U3TY4YCHUSI.
KopryckyisipHO-BOJTHOBO# [Tyain3M CBETa.

122. d®otorddext u r3ppext Komnrona. Ypasaenue DitHmTeitna s potosdpdexra.
123. Omneit bote. Topmo3Hoe uznyyenue. I'unoresa ne bpoitnst. OnbiTel J3BHCCOHA 1
Jxepmepa. Audpaxmus mukpoyactun. [Ipuanun Heonpenenennoctu I eitzenodepra.

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

125. CranuonapHoe u HecTaunoHapHoe ypasHeHue llIpenunrepa.

126. KBanToBas yactuiia B 0lHOMEpPHOI MOTeHIMATbHON iMe. OTHOMEPHBII
NOTEHIMATIBHBIN MOPOT U Gapbep.

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

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

129. CranuonapHoe ypaBHenue lllpenunrepa ans atoma Bogopoaa. BoaHoBbie
¢GyHKLIMU 1 KBaHTOBBIE yncia. [IpaBuia oTO0pa A1 KBAHTOBBIX MEPEXOJIOB.

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

131. CrnuH-opOuTansHOE B3auMoeiicTBre. ToHKas CTPYKTypa aTOMHBIX CIIEKTPOB.

132. CrpoeHne aTOMOB M EpUOINYECKasi CUCTEMa XMMHYECKUX d1eMeHToB J[.1
MenneneeBa. [lopsiiok 3amonHeHNs 3IEKTPOHHBIX 000JI0YEK.

133. BexTopHast MOZiesIb MHOT03JIEKTPOHHOTO aToMa. THIIBI CBSI3EM.

XapaKkTepuCTUIECKUE CIIEKTPHI 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 bpoiins 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 SIIMKE IMHUPUHOMN | HAXOIUTCS 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 am. Haiitu Benuunny
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 3Ha4eHUs KBAHTOBOT'O YKcia J MOXKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YuCIIaMu 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 BOJHBI 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 HOPMAJIbHOE COCTOSIHUE UCITyCKaeTCst POTOH, CPEIHSS JUTHHA BOJIHBI
(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 = 20 kB, BEICBEUMBAET B IICHTPE dKPaHa ANEKTPOHHOIYYEBOM TPyOKH,
JuiiHa Kotopoit | = 0,5 m, natHo paguycom I = 107 e [Tonp3ysch COOTHOLIEHUEM
HEONPEIeTIEHHOCTEH, OMPeAenTh, BO CKOJIBKO Pa3 HEOMPEAEIEHHOCTh Ax KOOPANHATHI
AJIEKTPOHA HA SKPaHE B HAINPABJIECHUH, IEPIICHAUKYISIPHOM 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
MOTEHIIMANIOB Ui =6,6 B, a BBIpbIBa€MbIE CBETOM C IJTUHOW BOJHBI 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 (U3UKH SAAPA U JIEMEHTAPHBIX YACTHII.

148. CtpoeHune aTOMHOTO sifipa. SlnepHble cuiibl. DHeprus cBsi3u sapa. Jedekr macchl.
149. PannoakTMBHOCTE.

150. SAnepHsble peakuuu. Peakuuu neneHns U CUHTE3A.

151. OnemeHTapHble yacTHibl. Knaccudukanus snementapubix yactuil. [IpeBpaienue

qacTuIl. 3aKOHBI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX 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, ONPEEIUTh CPETHIOI 00BEMHYIO IUNIOTHOCTH 3apsiza sapa.

7
154. Snpo 6epuius 4' Be 3axBaruio snekTpoH u3 K-obomouku aroma. Kaxoe siapo
oOpa3zoBasioch B pe3ynbrare K-3axBara.?
4
155. JIBa simpa renwst ; He CIWINCh B OHO PO, U TP STOM OBLIT BRIOPOIIICH MPOTOH.

Vxaxure AAPO KaKOIro 3JIEMEHTA 06p330BaJ'IOCB B PE3YJIbTATC TAKOI'0 IIPECBpalllCHUA.

K 3adery nomyckaroTcst CTYACHTHI, BBHIIIOJIHUBIINE BCe (OPMBI TEKyIIEro KoHTpois. [Ipu
clade 3a4era, CTYIEHT IOJydaeT [Ba BOIpOca M3 IEpeyHs, NPUBEAECHHOro Bbllie. Bpewms
MOJAFOTOBKU CTYJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3a4eTa- 10 30 MUH.

IIpu cnade sK3aMeHa CTYAEHT IOJy4yaeT 2 TEOPETHYECKUX BOIpPOCa M OJHY 3ajgady U3
NepeYHs, NMPUBEIECHHOTO BhIE. Bpemsi MOAroTOBKM CTy/IEHTa K YCTHOMY OTBETY Ha BOIPOCHI
JK3aMeHa- 10 45 MuH.

4. MeroanyecKkue MaTepHaJbl UISl ONpeeseHUs] MPoUeAyp OLEHUBAHUS 3HAHWIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(¢popMupoBanus KoMneTeH .

[Ipomexxyrounast arTecTtauus MO JUCUMUIUIMHE TMPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII

CTO CIIoI'TU(TY) 016-2015. KC YKB/. Ilopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.

42



