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1. IlepedyeHb MIaHNUPYEMBbIX Pe3yaIbTATOB 00y4eHHSs MO JMCHUILIHHE, COOTHECEHHBIX
¢ IVIAHNPYEMBIMH Pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeIbHOI NIPOrPaAMMBI.

B pe3ynbrate ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl MATUCTPATYPhl 00yUarOIIHIiCs

JIOJIKCH OBJIAJICTh CICAYIOIIMMU pe3yibTaTaMi OOYYEHUS TO JUCIHUILIIHE:

Brimycknuk gomkeH obiaanath

Komst Pesynbrater ocBoerns OOIT
KOMITCTCHITHH (comeprkaHme KOMITETCHITHI)

[lepeueHs nIaHNUPyEMBIX PE3YIbTATOB
00y4eHus 1o TUCIUIUINHE

OK-7 CIIOCOOHOCTBIO K CAMOOPTaHU3alUU U
caM000pa30BaHHIO

3HaTh METOABI U IPUEMBbI
CaMOOPTaHU3alMU U JUCLUIINHbI
B IIOJIy4€HHH U CUCTEMaTH3alluU
3HAHUM; METOJUKY
caMo00pazoBaHUs.

YMmetb pa3BuBatTh CBOU
0OIIEeKyTbTYPHBIN U
npodeccnoHaNbHbIA YPOBEHB
CaMOCTOSTEIBHO; CAMOCTOSTEIBHO
nprUOOpeTaTh M UCTIOIH30BATh
HOBBIC 3HAHUS ¥ YMCHUSI.

Baaners paboToii ¢ tuteparypoit
U IpyTUMHU HHPOPMAIIMOHHBIMU
UCTOYHUKAMU.

IK-2 YMEHUEM MOJEIINPOBATh TEXHUUECKUE
00BEKTHI U TEXHOJIIOTUUECKHE MPOIECCHI
C UCIOJIb30BAaHUEM CTaHAAPTHBIX
MaKETOB U CPEJICTB
aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS, TOTOBHOCTHIO
MIPOBOJIUTH SKCIEPUMEHTHI 110
3a/IaHHBIM METOJMKaM ¢ 00pabOTKOM 1
aHAJIM30M PE3yJIbTaTOB

3HATh:
OCHOBHBEIC (1)PI31/I‘-I€CKI/IC ABJICHUS U

OCHOBHBI€ 3aKOHBI (DU3UKH; TPAHUIIBI X
MIPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B
BAKHEUIIUX MPAKTUYECKUX
MPUWIOKEHUSX;
OCHOBHBIC (DU3MUYECKUE BEIIUNIUHBI U
(u3nYecKre KOHCTAHTHI, UX
OTpeIeJICHUE, CMBICII, CITOCOOBI U
€IMHULBI UX U3MEPEHUS;
Ha3HAUYCHUE U IPUHLIMIBI ACUCTBUS
BaYKHEHIINX (PU3MUECKUX TPHOOPOB;
YMmern:
O0OBSICHATh OCHOBHBIE Ha0JTIOJacMbIe
MIPUPOJHBIE U TEXHOTCHHBIC SIBJICHUS U
3¢ (dhekThI ¢ mo3unmid GyHIaMEHTATBHBIX
(bU3NYECKUX B3aMMOICHCTBHUH;
YKa3aTh, KAKHE 3aKOHBI OITUCHIBAIOT
JIAaHHOE sIBJICHUE WK dPPEKT;
HCTOJIKOBBIBATH CMBICI (DU3MUYECKUX
BCJIMYUH M IOHSATHIA;




Kongr Pesynbrater ocBoerns OOIT [lepeueHs mIaHNPYEMBIX PE3YIHTATOB
KOMIIETCHIINU (comeprxaHne KOMIIETCHLIUI) 00y4eHus 1o TUCIUIUINHE

3aMMCHIBATh YPABHEHUS IS
¢m3udeckux BenudauH B cucreme CU;
Baaners.

HaBBIKAMH ITPUMEHEHUST OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHYECKOTO
aHanM3a I PeIIeHus
€CTEeCTBEHHOHAYYHBIX 33]1ad.

2. MecTO AMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMbl .

Jannast nucuuruinHa (MOAYNb) OTHOCcUTCS K 6a30BbiM quctuminHam (b.1.6.07). 3anstus
10 JTaHHOW JUCIMILUIMHE MpoBoaiTcs Ha |-m kypce (2 cemectp), 2-M Kypce (3cemectp). Pusnka
CO3/aeT YHUBEPCAIbHYI0 0a3y i HU3ydeHus oOuenpopecCHOHANbHBIX W CIEIHATbHBIX
JUCITUTIINH, 3aKJIabIBaeT GyHIAMEHT TOCICAYIONIET0 O0yYeHH B MaruCTparype, aCnupanType.
Omna naét uenapbHOE MpeacTaBieHre O GU3MYECKUX 3aKOHAX OKPYXKAIOUIETO MHUPAa B UX €IUHCTBE
U B3aUMOCBSI3M, BOOpYKaeT OakajaaBpOB HEOOXOIAMMBIMU 3HAHHSIMH IS PEIICHHUS HayIHO-
TEXHUUYECKUX 3a/1a4 B TEOPETHUUECKUX U MPUKIAJIHBIX aCIIEKTaX.

B MeromudeckoM TuTaHe QUCHMILIAHA OMUPACTCS HA 3HAHUA MO (DU3HKE, MOJIYICHHBIC B
mikone. OcBoeHMe Kypca (UM3HKHM HEOOXOIMMO Kak MpeAlIecTBYIOIIee Uil psaa APYTrux
JICITUTUINH.

Teopernueckas 4acTb JUCIUILIMHBI U3JIaraeTcs B JEKIMOHHOM Kypce. [lonyueHHbie
3HAHMS 3aKPEIUISIOTCS Ha JJAOOPATOPHBIX M MPAKTUYCCKHUX 3aHATUAX. [|JIs TEKyIIero KOHTPOJIS
yCIIeBAaeMOCTH MPOBOATCS TEOPETHUECKHE KOTOKBUYMBL. CaMocTosTenbHas paboTa
MpeyCMaTPUBALT pabOTy ¢ yUeOHO-METOIMICCKUM O00CCIICYCHUEM JTUCITUTUTHHEI, BHITTOJTHEHUE
JIOMAIITHUX 3a/IaHuH, COCTaBJICHUE OTYETOB K TAOOPATOPHBIM paboTaM.

[TpoMexyTodHast aTTecTalus OCYIIECTBIIICTCS B (DOpME 3aueTa U dK3aMeHa.

Kpamxkoe codeporcanue oucyunnunol:
Mexanuka. Dnekrpomaraetusm. Konebanus u BoiaHbl. BomHoBas ontuka. @usznueckas
tepMoanHamuka. KBantoBast pusuka. OCHOBBI (DU3HUKH si/ipa U SJIEMEHTAPHBIX YACTHII.

3. O0beM IUCUUILIHHBI.

Bcero,
aKaJIeMUIEeCKUX
. 4acoB
Bun yuebnoi pabotbl
Ounas popma
oOyueHus
OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 8/288
(3a4eTHBIX eAMHUII/ aKaJIEMUYECKIX YacOB)

KonrakTHas padora ¢ npenogaBaresnem: 138
3aHATHUS JEKIHOHHOTO TUIA 54
3aHSATHUS CEMUHAPCKOTO TUIA, B T.4. 72

! Mecro mmcrmmmHst GyeT yauThIBaTHCS IpH 3anonHernn Tabmusl 1 B Hprnoxennn 1 (POH/ OLEHOYHBIX
CpEJICTB)



Bun yuebnol paboThl

Bcero,
aKaJIeMHICCKHUX
4acoB

Ounas dpopma
o0y4YeHHS

CCMHUHAPbI, MPAKTUYCCKUC 3aHATUA

36

nabopaTopHbIe pabOTHI

36

kypcoBoe npoektupoBanue (KP uum KIT)

KCP

12

CamocrosiTesbHast padoTa

69

®opma Texkymero KoHTpoJisi (KoHTposIbHbBIE PabOThI, KOJJIOKBHYMBI)

2 cemecTp:
KOHTPOJIbHAS
pabora,
KOJUIOKBUYM
3 cemecTp:
KOHTPOJIbHAs
pabora,
KOJUIOKBUYM

@dopma MpOMeKYTOYHOI aTTecTanuM ( 3a4eT, IK3aMEH)

2 cemecTp: 3a4€T,
9K3aMeH;
3 cemectp
sk3ameH (81)

4. Conep:xanue TUCIUNIHHBI.

4.1. Pa3nesbl AMCHUILIMHLI U BUABI 3aHATHH.
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1. | Mexanuka 12 10 12 16 | OK-7
I1K-2

2. | DaeKTpOMAarHeTH3M 10 8 6 16 | OK-7
I1K-2




3. | Kosieoanus v BoiHbl. BostHOBas onTUKA 10 8

10

13 OK-7
[1K-2

4, Du3uyecKas TEPMOAUHAMHUKA 4

10 | OK-7
I1K-2

5. | KBanToBas ¢puszuka 14 10

8 OK-7
[1K-2

6. | OcHOBBI siiepHOii PU3NKHN U GU3HKH 4
3J1IeMEHTAPHBIX YACTHIL

6 OK-7
I1K-2

4.2. 3aHATHA JIeKINOHHOT0 THIIA

Ne
paszena
JIUCIIUIUINHEI

HanmMmenoBanue TeMbl
U KpaTKoe CoAep KaHue 3aHATUS

O0beM,
aKaj.
Yacel

MunoBannonHas
dhopma

1

Mexanuka
Kunematuka.
XapaKTEPUCTUKHU

OCHOBHEBIE KHHEMaTUYCCKHE
KPHUBOJMHEHHOTO JIBUKCHUS:
CKOpPOCTh 51 YCKOPEHHE. Hopmanbenoe 51
TaHT'CHIIMAJIbHOC YCKOpEHUE. Kunematnka
BpalIaTENIbHOTO JABWXKCHMSI: YTJIOBask CKOPOCTh U
YIJIOBOE YCKOPEHHUE, UX CBS3b C JUHEHHOM CKOPOCTHIO
U YCKOPEHUEM

Chnain-
npe3eHTanus

Mexanuka JInunamuka. HepIuaibHbIE CUCTEMBI
oTcuera u nepsblil 3akoH HetoTona. Bropoit

3akoH HeroroHa. Macca, umnyJsec, cuiia. Y paBHEHUE
JBIKEHUS MaTepUalIbHON TOUKU. TpeTuil 3aKoH
HeloToHa 1 3aKOH cOXpaHEHHS UMITYJIbca. 3aKOH
BCEMHUPHOTO TAroTeHus. CHUIIbI COPOTHBIICHUS.
WnTerpupoBaHye ypaBHEHUI IBUKEHHUSI, POIIb
HayallbHBIX yclIOoBUM. LIeHTp Macc MexaHU4YECKOM
CHCTEMBI, 3aKOH JBIKECHUS LIEHTPa Macc.

Chnaiin-
npe3eHTanus

Mexannka MoMeHT uMIyabca. MOMEHT UMITyJIbCa
MaTepraIbHON TOUKHM U MOMEHT MEXaHUYECKOHN
cucTeMbl. MOMEHT CHIIbI. 3aKOH COXPaHEHUSI MOMEHTA
MEXaHUYECKOHN cUCTEMBI. J[BU)KEHHE B I10JIE
LIEHTPAJIbHBIX CHIL

Mexannka IHeprus. Cuia, pabota U IOTCHIIHATLHAS
sHeprus. KoHcepBaTUBHEBIE U HEKOHCEPBATHUBHbBIE
cwibl. Pabora 1 kuHeTHYecKast SHEpTUs. 3aKOH
COXpaHEHUS MOJHOW MEXaHNYECKOM SHEPIUU B T0OJIE
MOTEHIUANBHBIX CUJI. CBSI3b MEXKAY CUJION U
MOTEHLIUANBHOH dHeprueil. ['paaueHT ckansapHon
(hyHKIHN.




MexaHuka

JAuHamMuka BpamaTeJbHOI0 ABUKEeHHsI. Y paBHEHUE
BpAaIIICHUS TBEPOTO TEJIa BOKPYT 3aKPEILICHHOMN OCH.
MowmenT unepuun. @opmyina llreitnepa.
Kunerndeckast SHEPTHs BpaIIaOIIETOCs TBEPAOTO
Tena.

Mexanuka

PeasituBucrckas Mexanuka. [Ipunuun
OTHOCUTEILHOCTH U IpeoOpa3oBanus [ anumes.
DKcnepuMeHTaIbHbIe 000CHOBAaHHUS CIIEUaTbHON
teopun otHocutenbHOCTH (CTO). [Toctymatsr CTO.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH U
npeobpazoBanus Jlopenna. CokparieHue JIHHBI 1
3aMCIJICHUEC BPCMCHHU B JIBMIKYHIUXCSA CUCTEMAX
orcuera. PensiTuBuCTCKUN UMITyJIbe. B3auMocBs3b
macchl ¥ 3Heprun. CTO u saepHast 3HepreTUKa.

Caaiin-
npe3eHTanus

DJIEKTPOMATHETH3IM

3akon Kynona. HampspkeHHOCTD M TOTEHIIMAT
ANEKTPOCTATHIECKOTO MOIsl. TeopemMa 0 MUPKYIISALNH.
Teopema I"aycca B mHTErpasibHOM hopMe U ee
MIPUMEHEHHE JIJIs pacdeTa dJeKTPUIECKUX TOJIeH.
DJIIEKTPUYECKOE MOJe IUMos. JUnoib BO BHEIIHEM
AIEKTPUIECCKOM II0JIE.

Chnain-
npe3eHTanus

JIEKTPOMATHETH3M

IIpoBoAHUKY B 3JIeKTPUYECKOM MoJje. PaBHOBecue
3aps10B B IpoBogHUKE. OCHOBHAs 3a1a4ya
3IEKTPOCTATUKU MPOBOJIHUKOB. DKBUIIOTEHUAIbHbBIE
HOBerHOCTI/I U CUJIOBBIC JINHUN BHeKTpOCTaTquCKOFO
T10JI4 Mexcz[y HpOBOI[HI/IKaMI/I. SHGKTPOCTaTI/I‘IeCKaH
3amuTa. EMKOCTE TPOBOTHUKOB M KOHJICHCATOPOB.
DHeprus 3apsHKeHHOT0 KOHJIEHCATOPA.

DJIEKTPOMATHETH3M

IocTosiHHbBI dIeKTpHYecKnil TOK.CHlla 1
IUIOTHOCTb TOKA. Y paBHEHHE HETIPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3akoH OMa B MHTETpaIbHOU U
muddepenunansHoi popmax. 3akon xoynsa-Jlenna.
DONEeKTPOABIDKYIAS CHJIa HICTOYHMKA Toka. [IpaBmia
Kupxroda.

DJ1eKTPOMATHETH3M

MaraurocraTuka. BekTop MarHuTHON UHIIYKLIUU.
3axon Ammepa. Cuta Jlopenra. /[Bmkenue 3apsaoB B
AIEKTPUIECCKUX U MarHUTHBIX TOJISX. 3aKoH bro-
Capapa-Jlanaca. Teopema o HUpKyIsIHUH (3aKOH
motHOTO TOKa). Teopema ["aycca.

JIeKTPOMArHeTH3M

JIEeKTPOMATHUTHAS HHAYKIUSA. Y paBHEHUSs
MakcBesuia. DeHOMEHOJIOTHS SJIEKTPOMATHUTHOM
nHaykuuu. [paswio JleHna. YpaBHeHue




ANIEKTPOMArHUTHOM HHIYKIMHU., CaMOWHTYKITHSL.
WNuayxkTuBHOCTH cosieHon1a. Pabora 1o
MEPEMEIICHUIO KOHTYPa ¢ TOKOM B MArHUTHOM TIOJIE.
OHeprus MarHuTHoro nojis. Cucrema ypaBHEHHH
Makcgemia B UHTErpaabHOU popme 1 Pu3nIecKuid
CMBICJ BXOJSIINX B HE€ YpPaBHEHUI.

KoJse0anus v BoJiHbI. BosiHOBasi ONITHKA:
I'apmoHu4Yeckune Koe0aHusi pa3JIMIHON NPHPOABI.
Bounbl. [Ipumeps! kosie0aTeTbHBIX TBHKEHUN
pasnmuaHOM pr3udeckoi mpupoasl. KoMrmiekcHas
(hopMa npeicTaBICHUS TAPMOHHYSCKUX KOJICOaHHIM.
BexropHoe onrcanue CI0KeHUS KOJIeOaHHiA.
Bonnosoe neuxkenue. Ilnockast rapmoHnyeckast
BOJIHBI. [[JTHA BOJIHBI, BOJTHOBOE YUCIIO, (pa3oBas
CKOPOCTb. Y paBHEHHUE BOJHBL. OHOMEPHOE BOJIHOBOE
ypaBHeHue. Ilonspu3anus BOJH.

Caaiin-
npe3eHTanus

Kone6anus u Bo1HbI. BosiHOBasi onTHKa:
OneKTpoMarHuTHasi BOJIHA KaK pellleHHe YpaBHEHUH
Makcsemia. CBOKCTBA 371€KTPOMAarHUTHBIX BOJIH.
CKOpOCTh pacpOCTPaHEHHUS 3JCKTPOMArHUTHBIX
BOJIH. DHEPTHsI JJIEKTPOMAarHUTHBIX BOJTH. O0BEMHAs
IJIOTHOCTB SQHEPIrUU SJICKTPOMATrHUTHOI'O I10JIA.
Bekrop YMoBa — [loliHTHHTa. DIEKTpOMarHuTHAs
MPUPOJIa CBETOBBLIX BOJIH.

KoJsae0anusa 1 BoaHLI. BoJiHoBasi onTHKA:

HNutepdepeHuus BOJH. DJIEKTPOMArHUTHAS IPUPOAA
CBETOBBIX BOJIH. VIHTepdepeHINOHHOE TI0JIE OT ABYX
TOYeYHBIX UCTOYHUKOB. OnbiT FOHra. UnTepdepometp
Maiikenbcona. UnTepdepeHnrs B TOHKHUX TUICHKaX.

Konebanus u BoiHbl. BoJiHOBasi onTHka:
JAuppaxuus BoJH. [Tpunnun I'tolirenca-Openenst.
Judpakuus OpeHenst Ha TPOCTEUIIHNX Tperpaiax.
Hudpakuus Opayarodepa. Judpaxmms Opayrrodepa
Ha menu. J(ndpakuroHHas pemeTka Kak
crnekTpanbHbIi mpudop. IlonsTre 0 ronorpaduueckom
METOZE NOITYYEHHsI U BOCCTAHOBJICHHS N300paKEHUH.

Kosaedoanusa 1 BoHLI. BosHoBass onTuka:

MMoasipusanus BoJH. [lornomenue, nucnepcus,
paccesinue cBeta. Gopma U CTereHb NOJSAPU3ANNAN
MOHOXPOMATHUYCCKUX BOJIH. OHTI/I‘IGCKaSI
aHuzoTponud. JBynydenpenomieHue. OTpaxeHue u
MIPEJIOMJICHUE CBETA Ha TPaHMIIE pasziesia IBYX
OUBJICKTPUKOB. denomenomorus TIOTJIOLIICHUA N
nucrnepcuu ceeta. PaccesiHue ceeta

Pusuyeckas TepMoIMHAMUKA. TepMOAMHAMHUYECKOE
paBHOBecHe U Temrieparypa. HyneBoe magano
TEPMOJUHAMUKH. DMIIMPUUECKas TEMIIEpaTypHas
mkana. KBa3ucratudeckue nporecchbl. Y paBHEHNE
COCTOSIHHA B TepMoanHaMuke. OOpaTumMele u
HeoOpaTuMele poriecchl. IlepBoe Havano
TepMOAUHAMUKH. TermnoeMKocTs. Y paBHeHrne Maiiepa.
Nzoxopuuecknii, n300apuieckuii, N30TEPMHUECKUH,
aanadaTHYECKUi MPOIECCH B HACATBHBIX ra3ax.




ITpeoOpa3oBaHue TEMIOTH B MEXaHHUECKYIO PAbOTYy.
Hukn KapHo u ero k03 QUIHEHT M0Ie3HOro
JCHCTBUS. DHTPOMHS.

Dusnveckas TepMoaMHAMUKA. J[aBieHue raza ¢
touky 3peHuss MKT. CBs3b TEITIOEMKOCTH C YHCIIOM
cTereHel cBOOO Il MOJIEKYII Ta3a. Pacmipenenenue
MakcBesia MOJIEKYJ H1€albHOTO rasa.
DKcIepuMeHTaAIbHOE 000CHOBAaHHE PacpeIeIeHuUs
Makcgemna. Pacnpenenenue bonbiMana u
O6apomeTrpudeckas ¢popmyna. SBieHns nepeHoca.
Jduddysust, TennonpoBogHOCTh, BHYTPEHHEE TPEHHE.

KpanroBas ¢uzuka. Keanrossble cBoiicTBa
3JIEKTPOMATrHUTHOTO u3jay4YyeHnus. TemioBoe
W3ITy4eHUe U JTIOMUHecHeHIMsl. CrieKTpalibHbIe
XapaKTePUCTUKH TETIOBOTO U3IYIeHHS. 3aKOHBI
Kupxroda, Credana-bonbiimMana u 3ak0H CMEIICHHS
Buna. A6comotHo yepHoe Teno. Dopmyia Pernes-
JxuHCa 1 «yIbTpadruoIeToBas Karactpoday.
l'unotesa kBanToB. @opmymna [Tnanka. Kanrosoe
00BsICHEHHE 3aKOHOB TEIIOBOTO M3ITyUeHUSI.

Caaiia-
npe3eHTanus

KBanrtoBas ¢pusznka. KBantoBble cBoiicTBa
3J1eKTPOMArHUTHOTO u3ay4deHus. KopmyckymspHo-
BOJIHOBO# JyanusMm cBera. Potodddext u adpdekr

Komnrona. YpaBpuenue DUHIITEHHA IS
tdotorddexra. Onbir bote. [laBnenue ceera. DOTOHBL.

KBanToBas ¢pusuka. JieMeHTbI KBAHTOBOI

MexaHukM . KoprmyckynspHO-BOIHOBOM Tyann3m
MUKPOYACTHIL U €70 IKCIIEPUMEHTAIBHOE
MIOATBEPIKACHHE; TPUHIINIT HEOIIPEAEIIEHHOCTH;
BOJIHOBasl GyHKIMS, €€ YU3NIECKUN CMBICT;
CTaHJIapPTHBIE YCIOBHS; YCIOBHE HOPMUPOBKH.

KBanToBas ¢pusuka. JieMeHTbI KBAHTOBOI
MexaHnku YpasHenue lllpennnrepa, onHOMEpHBIE

KBaHTOBO-MCXaHUYCCKUEC 3aa4H.

KBanToBas ¢pusuka. JieMeHTbI KBAHTOBOI
MexaHukH. [Ipencrasnenue Gpu3nyeckux BEIUIUH

oneparopamu. COOCTBEHHBIE COCTOSHHUSI.
KBanToBanue MmomeHnrta umiynbca. KBaHTOBBIIM
poTtartop.

KBanroBasi pusuka. JjaeMeHThI CIEKTPOCKOMHUM.
KBaHTOBO-MeXaHUYECKOE OMHUCAHNUE aTOMOB. ATOM

BoJopoaa. Belpoxxnenusie coctosuus. Pacnipenenenue
IJIOTHOCTH BEPOATHOCTU. YPOBHU U CIIEKTPHI
IeJIOYHBIX MeTauoB. CrimH snektpona. CriuH-
opOuTanbHOE B3auMoieicTBre. MeXxaHn4ecKuid n
MAarHUTHBIA MOMEHT MHOTO3JIEKTPOHHOTO aToMa.
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KBanTtoBas ¢puszuka. Jj1eMeHTbI CIEKTPOCKONUM.
CrtpoeHue aTOMOB U IEpHOJMYECKast CUCTEMA
XUMUYECKuX dneMeHToB J[.M.Menneneena.
ONTHYECKHE KBAHTOBBIE TEHEPATOPHI

Caaiin-
npe3eHTanus

Snepnas ¢pusuka:

CocTaB aTOMHOTO s/Ipa. XapaKTePUCTHKH S/Apa: 3apsil,
Macca, SHEPrus CBS3U HYKJIOHOB. BHIBI U 3aKOHBI
PaIuOAKTUBHOTO U3NMyuYCHHUsA. SlnepHbIE peakIiluu.
EcTtecTBeHHass W WCKyCCTBEHHAsl DPaguOaKTHBHOCTD.
@yHIaMEHTAJbHbIE B3aUMOJAEUCTBUS M OCHOBHBIC
KJIacChl  DIIEMEHTAPHBIX  YacTul.  YacTumel u
aHTuyactuilpl. Jlentonel W aaponsl.  KBapkwu.
DJekTpociiaboe B3anMOICHCTBHE.

4.3. 3aHATUS CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPAKTHYECKUE 3aHATHS.

Ne

paznena
JUCLIUILINH

bl

HaunmeHoBaHME TeMBI
Y KpaTKoe COJepKaHue 3aHATHS

O0beM,
aKaj.
4acel

uaHoBanmonnas
thopma

1

Mexanunka. Knnemarnka. OCHOBHBIE KHHEMAaTHIECCKHUE
XapaKTEPUCTUKU KPUBOJIMHEHHOTO ABMKCHHS: CKOPOCTh U
yckopenne. HopmanbHOE U TaHTeHIIMATBFHOE YCKOPEHHE.
Kunematuka BpamaTenbsHOTO ABHKECHUSI.

Mexanuka. HHAMHKA. 3aKOHEBI Hrrotona. 3akoH
COXpaHeHusl uMmyibca. L{eHTp Macc MEXaHUYECKOH CHUCTEMBI,
3aKOH JBI>KEHHUS LIEHTpa Macc.

Mexanuka. JluHaMuKa  BpallaTelbHOT0  JABHKEHUS.
MomMeHT uHepuuMu. YpaBHEHHE BpalleHHs TBEPAOro Teja
BOKPYI  3aKpemieHHOM ocu. KuHernueckas  »Heprus
Bpalaromerocs TBEpAOIo Tea.

Mexanuka. JHeprus. Cuna, pabota ¥ NOTEHUHAIbHAS
sHeprus. KoHCepBaTHMBHBIE W HEKOHCEPBATHUBHBIE  CHIIBI.
Paborta u kuHeTH4eckas SHeprus. 3aKOH COXpPaHEHUs TOJTHOM
MEXaHWYECKOW SHEPTHH B MOJIE MOTEHIHAIBHBIX CHIL.

WNHurepak
TUBHOE 3aHATHE
«Konkypc-
COpPEBHOBAHHE)

Mexannka. KonTpoJsbHas padoTa

DIEKTPOMATHETH3M.
Onextpudyeckoe mone. [lpuHIMD cynepno3unuu.
HAIPSDKEHHOCTH 3JICKTPOCTATUYECKUX TOJICH.

Pacuer

JaekTpoMarueTu3M. Padora cun QJICKTPOCTATUYCCKOTI'O ITOJIA.

HOTGHHI/I&J’I noust. Beraucnenne MMOTCHIMAIOB JICKTPUUCCKUX
nojieii. CBs3b HAIMpAKECHHOCTU U MMOTCHIHAJIA.
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No

O0neM,
paznena HaumeHnoBanue Temsl aKax W HHOBanMoHHast
JUCLUTUINH Y KpaTKOEe COAEPIKaHHUe 3aHITHS qacm' ¢dhopma
Bl
2 |DuaekrpomarHern3M. 3akoH buo - Capapa - Jlamnaca. [Ipunnu 2
cyneprno3uuun._J{eficTBe MarHUTHOTO TOJII Ha TPOBOJAHUKH
TOKOM M JBWXKYyIIHecs 3apsabl. Cuna Amnepa. Cuna Jlopenua.
2  |DaeKTpOMATrHETH3M. 2 HHuTepakTUBHOE
SIBnenue aneKTpOMarHuTHON nHAYyKIMH. 3akoH Dapanest. 3aHATHE
«Konkypc-
COPEBHOBAHUE
3 . 2
KoJse0anusa 1 Boanbl. Boanosasg onTuka. MneanbHbIin
rapMOHHYECKUH oclmnisiTop. CrnoxeHne KojaeOanui.
VYpaBHEHHE U XapaKTEPUCTUKHU BOJIH. DJIEKTPOMAarHUTHbIE
BOJIHBI
3 |Kouaebanusi u Bosinbl. BosiHOBasi onTHka. 2
Wntepdepennus caera.
3 |Kouaebanusi u Bosinbl. BosiHOBasi onTHKa. 2
Hudpakums cera. [udpakunonnas pemerka. [lonspuzanms
CBETA.
3 |Koaebanusi u BosiHbl. BosiHOBasi onTHKA. 2
Konrtponbhas pabora
5 |KBanToBas onTuKa. TerioBoe nm3myueHue. XapakTepUCTHKH. 2
OcHoBHbIe 3akoHbl. Popmyna [Inanka
5 |KBanToBas ontuka. ®orosdpdext. Ipdext Komnrona. 2
TopMo3HOE pEHTTEHOBCKOE H3ITyYeHHE
5 |OcHOBBI KBAHTOBOIi MEXaHUKH. 2 Cnaiin-
Bomusr e bpoitnsa. CooTHOIIEHNE HEOTIPEAETISHHOCTEH. Mpe3eHTalus.
I'pynnosas
JTUCKYCCHSL.
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No

O0BeMm,
pazzaena HanmenoBanne TeMEBI AKAL MNunoBanmmonnas
IUACLUIUINH 1 KPaTKOE COACPIKAHHE 3aHSITUS qacL: dhopma
Bl

5 |OcHOBBLI KBAHTOBO# MEXaHHKH. 2
OnHOMEpHbIE KBAHTOBOMEXAHHUYECKUE 3a/1aUH.
IIpsmMoyronbHast moTeHIManbHas ssMma.CTyneHb, 6apbep.

5 |OcHOBBLI KBAHTOBO# MEXaHHKH. 2

MexaHn4YecKHii 1 MAarHUTHBI MOMEHT MHOTO3JIEKTPOHHOTO
aToma.3acTpoiiKka AIEeKTPOHHBIX 000I0YEK.

4.3.2. JlabopaTopHble 3aHATHS.

No O6mwem, | [Ipumeuanune
HanmeHnoBaHME TEMBI
paszena aKas.
U KpaTKOe COJCpIKaHUe 3aHATHS
JUCLUIUINHBI Yackl

1 Mexannka. Jlexyusa: «OcHOBHBIE cBeleHUS 00 00paboTKe 2
HU3MEPEHUH B PU3NUECKOM MPAKTHUKYMEH

1 Mexanuka. BrinonHeHue J1abopaTopHoit paboThI 10 2
BBIYMCIICHUIO TOTPELIHOCTEN

1 Mexanuka. Bemmonaenne 2x 1abopaTopHBIX paboT 1o 6
MeXaHUKe

1 Mexanuka. Komnoksuym 2

2 OJEKTPOMarHeTH3M. 6
Brimonnenue 2-x 1adopaTopHBIX paboT MO IEKTPOCTATHKE
U TIOCTOSIHHOMY TOKY

3 Kosieb6anus u BosHbl. BonHoBas onTHka. 8
BrimonHeHne Tpéx 1abopaTOpHBIX paboT MO BOTHOBOM
OTITHKE

3 Kouniebanus u BosiHbL. BostHOBas onTHKA. 2
KomnnokBuyM 1Mo BOJTHOBOW OMNTHKE

5 KpanToBas ontuka. Bemmonaenue 2-x 1abopaTopHBIX paboT 8
0 KBAaHTOBOM ONTHKE U CIIEKTPOCKOIINHU

4.4. CamocTosiTe1bHAs PadoTa 00yYalOIMXCS
Ne O0newM,
pasnena [Tepeuens BOIpOCOB AJIst aKaj. dopma KOHTPOJIS
JUCLHUIUIMHEL | CAMOCTOSTEILHOIO U3YUYEHUS 4achl
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MexaHuka . JIBHKeHHe Tel ¢ IepEMEHHOM
Maccoi. 3aKOHBI COXPAHCHMSI.
JIBIDKEHHE B TIOJIE HIEHTPATBHBIX CHIT. 3aKOHBI

Heynpyroe u
a0COJIIOTHO YIPYro€ CTOJIKHOBEHHUE.

Kemepa. CTOMTKHOBEHHS TETI.

16

MpOBEpPKa
WHJIUBUIYJIbHBIX
3aJlaHUN

OnekrpomaraeTusM. [IpaBuna Kupxroda.
JIBmKeHUE 3apsDKEHHBIX YaCTHIL B
ANIEKTPUYECKUX U MarHUTHBIX NOJsIX. Dhdekt
XoJa u ero npuMeHeHue.  JluaMarHeTuku,
MapaMarHeTHKH U heppOMarHeTUKH.
I'panunuHbIie yCI0BUS Ha TOBEPXHOCTHU paszeiia
JIByX MarHeTHKOB.

16

MpoBepKa
VHJIUBUYJIbHBIX
3aJlaHUN

Konebanus 1 BoyHbl. BoJHOBas ONTHKA:
WnaTepdepeHnns BoIH. DIEKTpOMarHATHAS
MIPUPOAA CBETOBBIX BOJH. MIHTEepdepeHius B
TOHKHUX IUIeHKax. CBoiicTBa
SHCKTpOMaFHI/ITHI)IX BOJIH. CKOpOCTI)
pacipoCcTpaHeHU JICKTPOMATrHUTHBIX BOJIH.
OHeprus 3JeKTPOMAarHuTHbIX BOiIH. CBoMCTBa
ANEKTPOMArHUTHEIX BOJH. CKOPOCTH
pacrpoCcTpaHeHUs JICKTPOMATrHUTHBIX BOJIH.
DHeprus 3MeKTPOMarHUTHBIX BOJH

13

MpoBepKa
I/IHILI/IBI/II[yaJ'H)HI)IX
3aJaHul

Pusnyeckas TEpMOJAMHAMUKA Y pPaBHEHUE
cocTosiHUS B TepMoanHaMuke [lepBoe Havano
TePMOANHAMUKHU. TenaoeMKoCcTh. Y paBHEHNE
Maiiepa. M3oxopudeckuii, H300apUIecKuii,
M30TEePMUYECKUH, anadaTHIECKUH MPOIIECCHI
B UJCaJIbHBIX I'a3ax

10

MpOBEPKa
I/IHILI/IBI/II[yaJ'H)HI)IX
3aJaHul

KBanroBas pusuka. Di1eMeHTEI
cnexTpockonun. KBaHTOBO-MeXaHU1eCKOoe
OTIMCaHue aTOMOB. ATOM BOJIOPO/Ia.
Bripoxaennsie coctostHus. Pactpenenenue
IJIOTHOCTH BEPOSITHOCTH. YPOBHU H CIIEKTPHI
[IEJIOYHBIX MeTauioB. CIIMH 3IIEKTPOHA.
CriuH-opOUTaIbHOE B3aUMO/ICHCTBHE.
MexaHndecKUi 1 MarHUTHBEIH MOMEHT
MHOTO3JIEKTPOHHOTO aTOMa.

MpoBepKa
WHIUBUIYaJTIbHBIX
3aJlaHUN

®dusuka gapa ¥ jeMeHTapHbIX yacTull. CrinH
Y MarHUTHBIA MOMEHT snipa. CBOMCTBa U
O0OMEHHBIN XapaKkTep AACPHBIX CHIL.
EcrecTBeHHas U UCKYCCTBEHHAs
PaTuoOaKTUBHOCTE. MICTOUHUKH
PaTuOaKTUBHBIX W3ITyUICHUH.
Pannon3oToNnHEIN aHaIn3. 3aKOHEI
COXpaHEHUS B SICPHBIX PEAKITHSIX.

MpoBepKa
WHIUBUY aTbHBIX
3aIaHUI

4.4.1. TeMbI KOHTPOJIBHBIX Pa0doOT

e Mexanuka
e BoHoBas onTuka
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5. llepeyeHb y4eOHO-MeTOAMUYECKOT0 00eceYeHUsl HAJIs1 CAMOCTOATENbHOH padoThl
00y4YaIIHUXCS M0 TUCHHUILINHE.

Metoanyeckue ykazaHus sl 00ydJaromuXcs 0 OPTaHUu3aIii CaMOCTOSITEIbHON paOoThI
[0 JUCHUIUIMHE, BKIIOYAs IIepedYeHb TEM CaMOCTOSATENBHOM paboThl, (OPMBI TEKYILEro
KOHTPOJISI 10 JNUCIMIUIMHE W TPeOOBaHHMS K WX BBHINOJHEHUIO PAa3MEUICHBI B AJIEKTPOHHOW
nH(}OpMaIMOHHO-00pa30BaATEIHHOM cpene CIIOI'TU(TY) Ha caiTe Menus:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB 1Jisli MIPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOIUMCST MEpONPHUATUH TEKYLIEro KOHTPOJIS
MIO3BOJIIET IPEBBICUTH (JOCTUTHYTh) MOPOTOBBIM YpOBEHb («YIOBJIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CUYMTAIOTCS JOCTUTHYTBIMH, €CIM JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOrOBBIA YPOBEHb OCBOCHHUSI KOMIIETEHIIMHM Ha JaHHOM
JTarme.

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

K cmage 3agera mOMyCKalOTCS CTYACHTHI, BBHIMOJHUBIIME BCE (DOPMBI TEKYIIETO
KOHTPOJIS.

3aueT M DK3aMEH  IpelyCMaTpuBalOT  BHIOOPOYHYIO  IPOBEPKY  OCBOEHHUS
HPEIYCMOTPEHHBIX JIEMEHTOB KOMIICTCHIMI U KOMIUICKTYIOTCSI BOIPOCaMH (3aaHHsSIMH) JIBYX
BUJIOB: TEOPETHUYECKHIA BOIPOC (JJIsi MPOBEPKHU 3HAHMIT) M KOMIUIEKCHAsI 3a7a4a (Ui IpOBEPKH
YMCHUI1 U HaBBIKOB).

IIpu cnade 3adera CTyIEHT IMOJIydaeT ABa BOIPOCA M3 IE€PEYHS BOIPOCOB JJIS 3a4eTa,
BpeMs IOJTOTOBKU CTYACHTA K YCTHOMY OTBETY - 10 30 MUH.

IIpu cpade sKk3aMeHa CTYAEHT IOJy4aeT JBa TEOPETHYECKMX BOIpOCA M 3a1ady U3
HepevHs BOIPOCOB JUIsl 9K3aMEHa, BpeMsl IOATOTOBKY CTYJIEHTA K YCTHOMY OTBETY - 710 45 MUH.

IIpumep BapuaHTa BONPOCOB HA 3a4eTe:

Bapuant Ne 1
1. MomenT HMITyJbCa MaTepl/laHBHOﬁ TOYKH U MOMEHT MeXaHHUYEeCKOH CHCTEMBI.

2. TIlojae oO6pa3oBaHO ODeCKOHEYHOH PABHOMEPHO 3aPSKEHHOM MIOCKOCTHIO ¢ IIOBEPXHOCTHOM
IUIOTHOCTBIO 3apsiia 108 Ki/m?. Omnpeaeaurb pa3HOCTb NOTEHIHUAJIOB ABYX TOUYEK MO0JIsI, OTCTOSILMX
OT IUIOCKOCTH Ha paccTossHusax S u 10 cm.

IIpumep BapuaHTa BONPOCOB HA IK3aMeHe:

Bapunant Ne 1

CBs3b MeKIy CHJION 1 MOTEHIUANbHOI JHepruei. I'pagnenT ckansipHoi pyHKkuuu.

3akon buo - Capapa - Jlaminaca W ero npHMeHeHHMe K Ppac4yéTy MarHMTHOrO TIOJIs
NMPSIMOJIMHEI{HOT 0 MPOBOTHUKA € TOKOM.

3. bBeckoHeuHasi MIOCKOCTH HeceT 3apsil, PaBHOMEPHO pacnpeleleHHbIH C TMOBEPXHOCTHOM
maornocreio 1 mxKia/m’. Ha HEKOTOPOM PacCTOAHMU OT IUIOCKOCTH Mapa/uieJibHO eil
pacnoJioxkeH Kpyr paguycom 10 cm. BpIlUMCINTHL TOTOK BEKTOPa HANPSKEHHOCTH
3J1eKTPUYECKOro MOJIs Yepe3 3TOT KPYT.
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7. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
15 OCBOCHHS AN CHUILIHHBI

a)  OCHOBHAas JMTepaTypa:

1.

T.2:

CagenweB,l1.B. Kypc o6meli ¢pusuku : B 4-X KH. : yuebHOe nocodue / 1. B.
Cagenbe. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
s By30B. CriernanbHas aureparypa) (Knaccuueckas yaeOHas muTeparypa mo
¢buszuke).

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

CagenbeB,1.B. Kypc o6mieit ¢pusuku : B 4-X KH. : yaebHoe mocodue / . B.
CaBenbeB. - 5-¢ u3a., uctp. . - CII06. ; M. ; Kpacuonap : Jlans, 2011. - (YueOHUKH
st By30B. CnienimanbHas iureparypa) (Kimaccuueckas ydeOHas muTeparypa 1o
¢buszuke).

DnexTpuuecTBO U Maraetusm. - 2011. - 342 c.

CagenneB,11.B. Kypc o6mieii pusuku : B 4-X KkH. : yueOHOe mocooue / U. B.
CagenbeB. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
st By30B. CnienimanbHas ureparypa) (Kimaccuueckas ydeOHas muTeparypa 1o
busuke).

T. 3 : MonexynspHas ¢usuka u TepmoanHamuka. - 2011. -208 c.
CagenweB,11.B. Kypc ob6meli ¢pusuku : B 4-X KH. : yuebHoe nocodue / 1. B.
Cagenbes. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
it By30B. CriennanbHas nuteparypa) (Kimaccuueckas yueOHast aureparypa mo
¢duszuke).

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

b) nonoJHuTeE/IbHAS JIUTEpaTypa:

5.

Cagenbes, .B. COopHHK BONPOCOB U 331a4 1o o0uiel ¢pusnke : yueOHOe mocodue
st By30B 1o HampasieHussMm 510000 "EctecTBeHHble HayKM M MaTeMaTHKa',
540000 "Ilenarornueckue Hayku", 550000 "Texuuueckue Hayku" / U. B. CaBenbes.
- 6-¢ m31., crep. - CII6. ; M. ; Kpacuonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc oOmeit ¢usuku : ydeOHoe mnocoOue s BY30B 10
TEXHUYECKUM HaIIpaBJICHUSM MTOATOTOBKU U cnienanbHocTs M/ M.T'. Banumies, A.A.
[To3uep. - 2-e wusm., crep. - CII6.; M.; Kpacmomap: Jlamp, 2010. - 573 c.-
(YVueOnuku miisa By3oB. CrienuaibHas JUTEpaTypa)

®upranr, E.B. PykoBocTBO K pelIeHHIo 3a/1a4 1o Kypcy oomieit ¢pusuku : yuedHoe
mocobue Il BY30B 110 TEXHHUYECKUM U TEXHOJOTUYECKHM HANpPABJICHUSAM |
cnenuansHocTsiM/ E.B. @upranr. - 3-e usn., crep.. - CII6.; M.; Kpacnonap: Jlaus,
2009. - 348 c. - (YuebHuku 1151 By30B. CrieniuasabHas IUTEpaTypa).

N3ydenue BpallleHus: MIOCKOCTH MOJISpU3alMU CBeTa : MeToauyeckue ykazaHus K
naboparopnoit padore Ne 57 / C.B. XoryHuoBa, B.B. bmarosemenckuii, b.b.
bonoros, B.H. CkobGenes ; CIIOI' TU(TY). Kad. obm. ¢usuxu. — CIIG6. : [6.1.],
2015. — 22 c.(Ob)

IIpoBepka 3akoHa Mamtoca : Metoaudeckue yka3zaHusi K 1abopatopHoit padote No
56 / C.B. XorynnoBa, B.B. bnarosemenckuii, b.b. bonoros, B.H. CkobGenes ;
CIIGI' TU(TY). Kad. obm. pusuku. — CIIO. : [6.1.], 2015. — 18 c. (Ob)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

bnarosemenckuii, B.B. HccnegoBanue CHEeKTpoB TOIVIOLIEHHUS PacTBOPOB
OpraHUYeCKUX MOJEeKyl1. MeToauueckue yka3aHus K JiaboparopHoi padore Ne 90 /
B.B. bnarosemenckuii, A.B. bensiko, C.B.Xotynmosa; CII6I' TU(TY). Kad. o6m.
¢uzuku. — CII6. : [6.1.], 2015. — 16 c. (Ob)

AsepminHa, I'I'. M3ydyenue nucnepcun cBera B BellecTBe . Mertoauyeckue
ykazaHus K jabopatopnoii pabore Ne 68 /I'.I'. Asepmmna, A.B. bemsakos, O.I1.
[yctpona ; CIIGI TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2014. — 18 ¢. (OB)

Hanunpyenko, B. I'. Onpenenenue oTHOLIEHUS 3apsiia 3JEKTPOHA K €r0 Macce ¢

MTOMOIIBIO0 MATHETPOHA : METOJMYECKHE YKa3aHus K 1aboparopHoit padore Ne 33 /
B. I'. Hanunwuenko, JI. H. Kayposa ; CIIOI' TU(TY). Kad. o6m. ¢pusukmu. - CIIO. :
[6.1.],2014. - 21 c. (OB)

bonotos, b.b. SIBieHHs 211€KTPOMAarHUTHOW UHIYKLIIMA U CAMOUHYKIUH :

METOIMYCCKUE YKa3aHwusl K JlabopatopHoii padote Ne 39 / b. b. bonoros, A. B.
bensikos, O. I1. yctpona ; CIIGI TU(TY). Kad. o6m. dusuxu. - CIIO. : [6.
u.], 2014. - 23 c. (3b)

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

TUPPAKIIMOHHOM PEIIETKH : METOJJMUECKUE YKa3aHus K j1abopartopHoii pabore Ne 54
/ A. U. Kepnosoii, C. B. Ipsiuenko ; CIIOI' TU(TVY). Kad. o6m. ¢usuku. - CIIO. :
[6. u.], 2014. - 22 c. (Ob)

UccnenoBanme rupockonuyeckoro sddexra @ MeToauueckue yKazaHHsS K
naboparopnoit padore / B.I'. danunpuyenxo, C.B. Jlpsiuenko, A.U. JKepHoBoii,
1O.P. Pynaxos; CIIGI' TU(TVY). Kad. obm. ¢usuku. — CIIO. : [6.1.], 2013. — 15 c.
(3b)

Yubucos, A.I. dorosrnextpuueckuii s¢pdexkr | Meroauueckue ykKazaHUA K
naboparopuoit padore Ne 59 / A.JT. Yubucos, O.Il. Iycrtposa, B.B.
bnarosemenckuit ; CIIGI TU(TY). Kad. obm. duzuxu. — CII6. : [6.1.], 2013. — 17 c.
(3B)

Yubucos, A.I'. Onpenenenne ropu30HTANBHON COCTABISIOMIEH MarHUTHOTO IOJIS
3emun : Metonuueckue ykazaHus k jJabopatopHoit padote Ne 31/ A.I'. Yubucos,
JI.H. Kaypoga, O.II. llyctposa, B.B. ; CIIOCI' TU(TVY). Kad. o6u1. pusuku. — CIIO. :
[6.1.],2013. - 18 c. (OB)

Hanunpuenko B.I'. MccnegoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEW 3JIEKTPOJIH3a !
MeTtoauyeckue ykazanus kK naboparopHoit padore Ne 30 /B.I'. lanunsuenko, A.T.
Yuobucos ; CII6I' TU(TY). Kad. obm. ¢puzuku. — CII6. : [6.1.], 2012. — 18 ¢. (OB)

Mexanuka : MeToauueckue yKazaHusi K JiabopatopHsiM padoram / B. T.
Harwmeuenko [u ap.] ; CIIOITU(TY). Kad. obmr. pusuku. - CII6. : [6. u.],2012. —
64 c. (Ob)

XotynmnoBa, C.B. W3ydeHwe 3akOHOB TEIUIOBOTO W3NMydeHUs [Tekcr]
Metoanueckue ykaszaHus K jaboparopHoii padore Ne 58/ C.B. Xorynuosa, B.B.
bnarosemenckuit, B.H. Cxob6enes ; CIIOGI TU(TVY). Kad. obm. ¢usuku. — CIIO6. :
[6.1.],2012. - 20 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

21. XorynuoBa, C.B. HW3ydeHue »5IEKTpPOCTATHYECKUX TMOJEH HA MOJEIHU
Mertoauueckne ykazaHus K JaboparopHoit pabore Ne21 /  XotyHiosa
C.B.,bnarosemenckuii B.B., Cxo6enes B.H. ; CIIGI TU(TVY). Kad. o6m. dpusuku. —
CII6. : [6.1.], 2012. — 15 c. (OB)

22. XKepuonoii, A.W. HccnenoBanue ONTUYECKOTO CHEKTPa TMOTJIOMICHHS MOJEKYIIbI
ioma: Meroauueckue ykaszaHus K jabopatopHoilt pabore Ne 82/ YKepHoBoit
AN, Jpsuenko C.B. ; CIIOI'TU(TY). Kad. obmr. puzuku. — CIIG. : [6.1.], 2012, —
18 c. (Ob)

23. Beeaenne B (¢usmueckuil mpakTHKkym. OOpaOoTka pe3yabTaToOB H3MEPEHUU !
ydeOHoe 1mocoOue AJis CTYIeHTOB 3a04HOM (hopmbl oOyuenus / b.b bonotos [u np.];
oz pen. B.B. Kammera. — CI16: CunTtes, 2009. — 15 c. (Ob)

24. DOnextpuyectBo : COOPHHK METOAMYECKUX YKa3aHWi K j1abopaTopHbIM paboTam /
CIIOI'TU(TY). Kad. obm. ¢pusuku ; mox pena. H.I'. Mocksuna. — CII0.: [6.1.], 2006.
—56c.

25. lynuukoBa, T.A. OmnpezaencHue TeMIIEpaTypbl HHUTH JIaMIbl HaKaJTHBaHHSI
Metonudeckue ykazaHus K jgaboparopHoit padore Ne23/ T.A. Hdynaukora, B.b.
Ocrames ; CIIGI' TU(TVY). Kad. obur. ¢usuku. — CII6.: [6.1.], 2011. — 10 c.

26. lynaukoBa, T.A. M3ydeHue pe3oHaHCAa TOKOB M HaIpspkeHWH : Meroandeckue
yKkazanus K JaboparopHoit pabore Ne 40/ T.A. JlymawmkoBa, B.b. Ocramies ;
CIIOI' TU(TY). Kad. obu1. puszuku. — CII6.: [6.1.], 2011. — 11 c.

27. NynaukoBa, T.A. HMHTepdepeHuns cBera B TOHKHMX IUIEHKax. Ilojocel paBHOM
tonmuHbl. Koneia Hetorona : Meronuueckue ykasaHus K JlaboparopHoit pabote /
T.A. HdyauuxoBa, B.b. Ocrames ; CIIGI TU(TY). Kad. obm. ¢usuku. — CIIO.:
[6.n.],2011.-10c.

28. lynuukoBa, T.A. M3yueHue wuHTephepeHIMM CBETa NpPU TMOMOLIM OHIPHU3MBI
@penenss : MeTtoauueckue ykazaHus K JabopatopHoit pabGote Ne52 / T.A.
HynaukoBa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. duszuku. — CII6.: [6.1.],
2011. - 14c.

29. Uponos, N.E. Dnekrpomarnetusm : OCHOBHBIE 3aKOHBI: y4eOHOE MocoOue s
By30B / .E. Uponos. — 5-e uzn. — M.: BUHOM. Jlaboparopus 3nanwmii, 2006. — 319
c.

30. YeptoB, A.I'. 3anaunuk no ¢usuke : YuebHoe nocodbue st Bry3oB / A.I'. UepToB,
A.A. BopobbeB. — 8-¢ u3a., nepepad. u gon. — M. : duzmariur, 2008. — 640 c.

B) BcnomorarenbHasi Jinteparypa:

31. Bonpkenmreitd, B.C. COopHUK 3a1a4 1Mo o0meMy Kypey (u3uku: yded. mocodue
s TexH. By30B / B.C. Bonpkenmreita — CII6.: Kamxknbrit mup, 2005. — 326¢.

32. lernad, A.A. Kypc ¢usukn : Yuebnoe mocodue st Bry3oB / A.A. Jlernad, b.M.
ABopckuid. — 5-e u3m., crep. — M.: Academia, 2005. — 720 c.

33. UBanos, A.Jl. MonekynsapHas ¢pusuka: MeToaudeckie yKazaHusl K JIaOOpaTOPHBIM
paboram / A.Jl. Isanos, B.B. Kammer, B.b. Ocrtames; CII6I' TU(TVY). Kad. o6m.
¢usuku. — CIIO. : [6.1.], 2005. — 49 c.
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34. I3yyenue MarHuTHOrO mojisi B (eppomarHeTnkax: MeTomWYecKue yKa3aHUs K
naboparopuoit padore Ne 35 / B.B. Kammer, C.B. Xotyniosa, C.1. CranpHOBa,
b.b. bonoros ; CIIGI' TU(TY). Kad. o6m. ¢pusuxu. — CII6. : [6.1.], 2005. — 20 c.

35. MccnenoBanue pacripeneleHus 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. HccnenoBanue TMONYNPOBOJHUKOBOTO jauMona  : MeToJuueckue yKazaHus K
naboparopaoit pabore 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. ponos, N.E. Mexanuka : OcHoBable 3akoHbl / V.E. Uponos. — 7-e u3zn., crep. — M.
: BUHOM. JlaGoparopus 31anuii, 2005. — 309 c.

38. Uponos, N.E. Bomnossie poniecchl : OcHoBHbIe 3akoHbl / U.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. KanamuukoB, H.IT. OcHoBbI Gu3ukH ; B 2-X T.: YUEOHHUK JJI TEXHUYECKHUX CIICII.
By30B / H.I1. KanamnukoB, M.A. CrionabipeB. — 2-¢ u3l., nepepad. — M. : JIpoda,
2003 — 2004.

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

8. Ilepeuyenr pecypcoB  HH(POPMALNHOHHO-TETEKOMMYHHKANMOHHOW  CeTH
«HMHTEpHET», HEOOXOAMMBIX /ISl OCBOCHUS TUCHHUIINHBI.

y4eOHBIi IIJ1aH, PIIJI U y4eOHO-METOINUYECKHe MaTepHaJIbL.
http://media.technolog.edu.ru

3IEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNeKTPOHHBIN YnTaIbHbIHN 3a1 — bubnmoTex» https://technolog.bibliotech.ru/;

«JIanby https://e.lanbook.com/books/.

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHIO TUCHUIIJIMHbBI.

Bce Bunpl 3anstuil no aucuumiauHe «®Pu3nuKa» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yuebHbIx 3ansTuii. JJabopaTopHbIie 3aHSITHS.
OO6ure TpeOOBaHUS K OPraHU3aAIMK U TIPOBEICHHIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOnbix 3anstuil. Jlekuus. OOuiue
TpeOoBaHuS;

CTO CIIoI'TU 018-2014. KC VYK/IB. Buner yueOHbix 3ansatuil. CeMuHapel U
npakTrdeckue 3aHaTus. Ooue TpedoBaHUsS K OpraHU3aluy U MPOBEICHHIO.

CTII CIIGI'THU 048-2009. KC YKBJ. Bunbel yueOHbIx 3aHsaTui. CamocTosiTeNbHas
1aHupyemasi pabora ctyneHToB. OO1ue TpeboBaHus K OpraHU3alyu U MPOBEJCHUIO.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CTII CIIoI'TH 016-2014. KC YKB/I. ITopsinok nmpoBeAeHUs 32a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHHU, HEOOXOJMMOIO Ha W3yY€HHE JaHHOW AMCLUUIUIMHBI, JIydllle
BCEr0 OCYILIECTBJISITH HAa BECH CEMECTpP, IPElycMaTpuBas IPU 3TOM PErYJISpPHOE MOBTOPEHHUE
IIPOMJCHHOIO MaTepraa.

OCHOBHBIMHU YCIIOBUSIMHU TPABWJIBHOW OpraHM3alUU y4eOHOTro Iporecca i CTYACHTOB
ABJIAETCS:

TUTAHOBOCTH B OPraHMU3alUH Y4eOHOH paboThI;

CEpbE3HOE OTHOIICHNE K U3YUYCHUIO MaTepHaIa;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHATHSA CTy#EHT NOJDKEH NPUXOAWUTh, MMesl Oarak 3HaHUH M BOIPOCOB IO YXKe
U3y4EHHOMY MaTepHaiy.

10. Ilepeyenb MHGPOPMANMOHHBIX TEXHOJIOTH, HCIOJb3YyeMbIX NPH OCYIIeCTBJIEHUHU
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE.

10.1. UndopManuoHHbIe TEXHOJIOTHH.

B yuebHOM mpomecce MO JaHHOW AMCHUIIIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
WH()OPMAIIMOHHBIX TEXHOJIOTHMA:

YTEHHE JIKIUI C UCIIOJIb30BAHUEM CIIal/I-TIPEe3CHTALIN;

B3aUMO/ICHCTBHE C OOYYAIOIIUMUCS MTOCPEICTBOM IJIEKTPOHHOU MOYTHI.

10.2. lIporpaMmMHoe o0ecnieyeHue.

Microsoft Office 2003; Microsoft Office 2013; Microsoft Windows 10; Autodesk
AutoCAD Design Suite Premium ; Kaspersky Endpoint Security 10; Mathsoft MATLAB 2017,
Gaussian 09.d01.

10.3. UndopmManmoHHbie CIPABOYHbIE CHCTEMBI.
bazer qannbix Scopus u Web of Science.

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMMasi /Jsl  OCYLIECTBJIEHUS
00pa3oBaTeILHOIO MPoNecca N0 JMCHHUILIHHE.

Kadenpa obmieii pusuku pacrionaraet MaTepuaibHO-TEXHUUYECKON 0a30H,
oOecrneunBaroIiel MpoBeIeHUE BCEX BUOB 3aHATHI. B pacnopsikeHnH CTyIeHTOB
UMEIOTCS

1. - aBe ayauTOpHuM IS MPOBEACHUS CEMUHAPCKUX U JIaOOPAaTOPHBIX 3aHATHUI, OCHAILIEHHBIE
WHTEPaKTUBHBIMU TIOCKAMHU,

2. -KOMIBIOTEPHBIN Ki1acc, cocTosmuii u3 10 KOMIBIOTEPOB C BBIX010M B VIHTEpHET;

3. -o0opynoBaHHAs J1a0OpaTOPHs AJIsl IPOBENEHHSI (PU3MIECKOTO PaKTUKyMa

12. Oco0eHHOCTH OCBOCHUSA JUCUMILIMHBI HHBAJIUAAMHU U JMIAMHM C OTPAHUYEHHBLIMH
BO3MOKHOCTSIMM 310POBbSI.

Jns wWHBaNMIOB M JIMII C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH y4ueOHBIE Mpoliecc
OCYILIECTBIIsIeTCS B cOOTBETCTBUU ¢ IlonoxkeHneM 06 opraHuzanuu y4eOHOro mpoliecca JUls
00y4YeHUs] MHBAIHUIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370poBbsi CIIOI' TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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[Ipunoxenue Ne 1
K pabouell mporpaMme JUCITUTLINHBI

DoH/1 OLIECHOYHBIX CPeACTB
AJIsl IPOBe/IeHUs IPOMEKYTOUYHOI aTTecTaluu 1o
aucuuIinae «Ousuka

1. IlepeyeHb KOMIETEHIUI M 3TANIOB UX (POPMHUPOBAHUS.

Komnerenuuun
Jran
HNnpexc DopMyJIHPOBKA
¢popmupoBanus
OK-7 | ciocoOHOCTHIO K CAMOOPraHU3aANUU U MPOMEKYTOUHBII
€caMo00pa30BaHMIO
IK-2 YMEHHEM MOJIETUPOBATH TEXHUYECKUE OOBEKTHI U HPOMEKYTOYHBIN

TEXHOJIOTHYECKHE IPOLIECCHI C HCIIOJIb30BAHUEM
CTaH/IapPTHBIX AKETOB U CPEJCTB aBTOMATU3UPOBAHHOTO
MPOCKTUPOBAHUS, TOTOBHOCTHIO IPOBOIUTH
IKCIEPUMEHTHI N0 33IaHHBIM METOANKAM C
00paboTKOIi U aHAIH30M Pe3yJIbTATOB.

2. Moka3zaTteu U KPUTEPUU OLEHNBAHUS KOMIETEHIMHA HA Pa3IHYHBIX dTamax UX
(opMHUpoOBaHUS, IIKAJIA OLIEHUBAHMSI.

ITokazarenu
OLIEHKU 5
Kpurepnii
pe3ynbTaTOB [Inanupyemblie pe3ynbTaThl Komnerennun
OLICHUBAHUA
OCBOCHHUA
TUCIUAIIINHBI
OcBoenne 3HaeT OCHOBHbIE (pU3MYECKUE ABICHUA U | [IpaBUIIbHBIE OK-7
p
paznenoB Ne 1 OCHOBHBIE 3aKOHBI MEXaHUKH; TPAHUIIBI OTBETHI Ha | [IK-2

nux HpI/IMeHI/IMOCTI/I, HpI/IMeHeHI/Ie 3aKOHOB
B BOKHEUIIUX MPAKTHYECKUX
HpI/IHO)KeHI/ISIX;

OCHOBHBIC (DM3MUYECKUE BEITMIUHBI U
(1)H3quc1<ne KOHCTAHTBHI, UX
OTIpeJIeTICHIE, CMBICIT, CITOCOOBI U
€IMHULBI UX U3MEPEHUS;

YmMmeer

3alUChIBaTh YPABHEHUSI MEXAHUKU B
cucreme CH;

Borpockl Nel-34
3auety 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
MCXaHUYCCKHX 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 TIPUHIIMITBI 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

OK-7
[1K-2

OcBoenne
paznenoB Ne 3

3HaerT:
OCHOBHBIC 3aKOHBI BOJIHOBBIX HpOHeCCOB;

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

Ha3HAYCHHE M MTPUHIIHIIBI JICHCTBHSI
MHTEPPEPOMETPOB, MOIIPU3ATOPOB,
JUQPaKIMOHHON PEeIIeTKH.

Ymeer:

00BSICHUTH OCHOBHBIE HAOJIIO1aeMble
NPUPOJIHBIC U TEXHOTEHHBIC SIBICHUS U
3¢ dexThI ¢ no3uuii QyHIaMeHTATEHBIX
(hM3HUECKUX B3aMMOICHCTBHU;

yKa3aTh, KaKre 3aKOHBI ONHCHIBAIOT
JaHHOE sIBJIeHUE WK YPPeKT;

IIpaBunbHbBIE
OTBETHI Ha
Bonpocsl  Ne64-
101 x sx3ameny

OK-7
[1K-2
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

HCTOJIKOBBIBATH CMBICT (PH3UICCKUX
BCJIUYMH U IIOHSTHI;
3aMMChIBaTh YPaBHEHUS IS (PU3UIECKIX
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 CTATHCTUYECKOTO
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 (DM3UYECKUE 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
BenmuuH B cucreme CU;

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

[IpaBunbpHbBIE
OTBETHI Ha
Bonpocsl Ne 102-
119 k sk3ameny

OK-7
I1K-2

OcBoeHue
pa3nenoB Ne 5

3Haer:
KBanrtosbie cBoiicTBa

SHCKTPOMaI‘HI/ITHOFO I/I3J'[yquI/I$I;
OCHOBHBIC SKCTICPUMEHTAIIbHBIC
HOIITBep)KZIeHI/ISI KBaHTOBOfI MCEXaHUKU,
OIIUCAHHUEC COCTOSHUA MI/IKpO‘IaCTI/IHBI C
MOMOII[LIO BOJTHOBOW (DYHKITHH;
ypaBHenue [lIpenunrepa; KBaHTOBaHHE
aTOMOB, MAarHUTHBIE CBOMCTBA ATOMOB.
Ymeer:
OOBSICHATL OCHOBHEIE HAOJIIOTaEMBIE

[IpaBunbsHbIE
OTBETHI HA
Borpocsl Ne 120-
147 x sx3aMeHy

OK-7
[1K-2
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

MIPUPOJTHBIE U TEXHOTCHHBIE SBIICHUS U
3¢ dexTs ¢ mo3unuil QyHIaMeHTaTbHbIX
(hM3UYeCKUX 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.

OcBoenue
paznenoB Ne 6

3naer: CoctaB M XapaKTepUCTHKHU
aTOMHOTO sIJIpa, SHEPTHIO CBSI3H,
CHCTEMATHKY 3JIEMEHTapHBIX YACTHII;

3aKOHBI COXPaHEHHS U UX POJIb B (PU3UKE
JJIEMEHTaPHBIX YacTUl] PU3HIECKHE
SIBJICHHS 1 OCHOBHBIE 3aKOHBI (DH3HKH
aTOMHOTO SIJIpa ¥ DJIEMEHTAPHBIX YaCTHII;
Ymeer:
00BSICHUTH OCHOBHEIE HAOJFO1aeMbIe
NPUPOJIHBIC U TEXHOTCHHBIC SIBIICHUS U
a¢dexThl ¢ mo3unui GyHIaMEHTaTbHBIX
(U3MYECKUX B3aMMO/ICHCTBHUH;
yKa3aTh, KaKue 3aKOHBI OMTHCHIBAIOT
JTAHHOE SIBJICHHUE WIIH dPQEKT;
HCTOJIKOBBIBATH CMBICIT (PU3UUECKUX
BEJINYUH U MTOHSATHH;
3alUCHIBATh ypaBHEHUS I PU3UIECKUX
BenmuuH B cucreme CHU;
Baaneer:
HaBBIKAMH PUMEHEHUSI OCHOBHBIX
METO/I0B (PU3HKO-MATEMaTHUECKOTO
aHanm3a JUIs penieHus
€CTECTBEHHOHAYYHBIX 33/1a4.

IIpaBunbHBIE
OTBETHI HA
BOIpockl Nel48-
155 k ax3ameny

OK-7
[1K-2

[Ixana ouenuBanus coorserctByer CTO CIIOI TU(TYVY):

M0 JWCIUIUIMHE MPOMEXYTOYHAs aTTECTAIUsl MPOBOIUTCA B opMe 3adera, pe3yabTaT
OLICHUBAHUS — «3AUTEHOY, «HE 3aUTCHO»;

M0 JTUCIUIIMHE MPOMEXKYTOUYHAsI aTTeCTallds MPOBOAUTCSA B (opme SK3aMeHa, IIKaja
OIICHUBAHMsI — OaJUTbHAS.

24



3. TunoBbIie KOHTPOJIBHbBIC 3aJaHUA IJIHA MPOBECIACHUA HpOMe)I(yTO‘IHOﬁ aTTeCTAalluH.

Bonpocsl U1 OleHKU 3HAHUI, YMEHHH U HABBIKOB, CQOPMHPOBAHHBIX Y CTYJAEHTA 110
kommnerenuu OK-7 ITK-2:

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 MMEIOT BUI: x1=A1t+B1t2+C1t3 Hu
X2=A2t+B2t2+C2t , tne A1=1 m/c; Bi=4 M/CZ; Ci=3 M/CZ; Ay=2 m/c; B)=2 M/CZ; C,=5
m/c?. OnpenenuTb MOMEHT BPEMEHHU, B KOTOPBIA YCKOPEHHS 3THX TOYEK OyayT paBHBI.

JaiiTe onpenenenre HOpMaabHOTO YCKOPEHHUsI U TAHT€HIIUAJIBHOTO YCKOPEHHSL.

Kamens OpocaroT moa yriom K Topu3oHTy. Paguyc KpHBHM3HBI TPAaeKTOPUHU B TOYKE
HaWBBICIIEr0 MoabeMa paanyc kpuBm3Hbl R = 10 m. OmpenenuTte CKOpOCTh B 3TOM
TOUKE.

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

JIuneiHast CKOPOCTh TOYEK Ha OKPY)KHOCTH BPALIAIOLIErocs AucKa paBHa 3 M/C. Toukw,
pacroyiokeHHbIe Ha paccTosHuU 10cM Omke K OCH, UMEIOT JMHENHYIO CKOPOCTh 2
M/C. OnipenenuTe yrioByr CKOpPOCTh BPAIlICHUs AUCKA.

UYro takoe nHepuuanbHas cuctema orcuéra? Chopmynupyiite 3akoHsl HeroToHa.

Yto0bl ompenenuth kodGhuuueHT TpeHus K Mexay JepeBsSHHBIMH IOBEPXHOCTSIMHU,
OpyCOK TIOJOXKHIIM Ha JOCKY M CTAJIX MOJHUMATh OJUH KOHEI[ JIOCKH JI0 TeX IOop, MOKa
6PYCOK HE HAual MO HeH CKOMB3MTh. DTO MPOM3OLLIO NPH Yrie HAKIOHA TockH 45°.
Onpenenure ko3 duLueHT TpeHus?

JlaiiTe ompeneneHne 3aMKHYTOM cuUCTeMOll MaTepuaibHbIX Todek. Cdopmynupyiite
3aKOH coXpaHeHus ummynbsca. Chopmynupyiite Teopemy 00 U3MEHEHUH UMITYJIbCA.

Ha mony crout tenexka B BHJE NJIWHHOW JTOCKH, CHaOXKEHHOU JieTkuMu Kojiecamu. Ha
OJHOM KOHIIE IOCKH CTOMT 4elloBeK. Macca demnoBeka 60 xe, macca mocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTYyJKax He3HauuTedbHO. C Kakol CKOpPOCTBIO OyneT
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 AJIMHHOM JOCKH, CHAOKEHHOU JIeTKMMHU 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 TENEXKKA, €CIIA YEJIOBEK NEPEeieT Ha IpYyroi KoHel JOCKu?

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

Tonkwuit crepkeHs AmuHON 50 cm m Maccoi 400 2 Bpamaercs ¢ yriloBbIM YCKOPEHHEM 3
2 o

€ ° BOKpPYT OCH, MPOXOJISALIEH Uepe3 CepeIuHY CTEPKHSI MEPIEHIUKYISIPHO K €ro JJIMHE.

Ornpenenuts Bpalaromni MOMEHT.

Uro Takoe MOMEHT UHEpLUU MaTepuaabHOU Touku? Kak BbIpaskaeTcsi MOMEHT UMITYJIbca
TBEP/OrO Tella Yepe3 MOMEHT UHEPIUH?
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18. Jlniuna ToHKOrO npsimoro crepxHs 60 cum, a macca 100 . OnpenenuTb MOMEHT UHEPIUH
CTEp>KHS OTHOCUTEIIBHO OCH, NMEPHEHIUKYJIAPHON K €ro AJIMHE M HPOXOJIsIlel uepes
TOUYKY CTEpXHsl, ylajeHHY!0 Ha 20 cm OT OJJHOTO U3 €ro KOHIIOB.

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

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

21. ChopmynupyiiTe 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA.

22. [Inatdopma B BUIE IUCKA paauycoM | m Bpaimaercs Mo WHEpIuH, aemas 606/mun. Ha
Kparo 1miaThOopMbl CTOUT YeNIOBEK, Macca kotoporo paBHa 80 xe. CKOJBKO 000pOTOB B
MUHYTY Oyner aenaTh Ijaatgopma, €cid 4YelloBeK mepeiaer B ee IeHTp? MomeHT
uHepuuu mwiargopmel paBeH 120 ke a°. MoMeHT VHEPLHMHU YEJIOBEKA PACCUMTHIBATH KAK
JUTSL MaTePUAIbHOM TOUKH.

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

24. Haiitn paboTy moabema rpys3a IO HaKJIOHHOW IUIOCKOCTH, eciu macca rpysa 100xe,
JUIMHA HAKJIOHHOM mockocTy 2 m, yron Hakitona 30°, kosduuuent tpenus 0.1 u rpys
JBHKETCS ¢ yeKkoperneM 1 w/c?,

25. Kakue cuiibl Ha3bIBalOTCSl KOHCEPBATHUBHBIMU? UTO Takoe MoTeHUuanbHas sHeprus? Js
KaKHX I10JIE MOYKHO BBECTU ITO MOHSTHE?

26. Kamens Gpomen sepx o yriaom 60° x mosepxnoctn 3emmu. Kunerudeckas sHeprus
KaMHS B HadyaJbHBIA MOMeHT paBHa 20 Joc. Onpeaenutb KUHETHYECKYHO U
NOTCHLMAJIbHYI0O OHEPrUM KamMHS B  HauBBICIIEH TOYKE €ro  TPacKTOPHUH.
ConpoTuBieHHEeM BO3yXa 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, eclu NMpHU Opocke eif cooOLIaroT HauyalbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYallbHYI0 CKOPOCTh 4 M/c?

29. ChopmynupyiiTe  NPUHIUN ~ OTHOCHTENbHOCTH [ aynmnes-DiHmTeliHA.  3amumimTe
dbopMyTy, BRIpaXAIOI[yI0 OTHOCUTEILHOCTh BPEMEHHBIX HHTEPBAJIOB.

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

31. ChopmynupyiiTe TPUHIUI  OTHOCUTENbHOCTH [ aimies-DWHIITeWHA.  3almunimTe
dhopMyITy, BRIpOXAIOITYyI0 OTHOCUTEILHOCTh MPOCTPAHCTBEHHBIX HHTEPBAJIOB.

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

33. 3anumuTe GopMyy JUIS SHEPTUN YaCTHIIBI B PEISITHBHCTCKON MEXaHHUKE.

34. Tlonnas sHeprus Tena Bo3pocia Ha 1 J[x. Ha ckoibpko mpu 3ToM U3MEHUTCS 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)
NpsIMOYTroJbHON cucteMbl koopauHat (X; Y), rame X, Y 3amaHbl B MeTpax.
OnpenenuTs NPOEKIMIO Ha OCh 0X BEKTOPA HANIPSY)KEHHOCTH 10JIsI B Touke (1; 1).

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

Kako#l myTh 1O CHJIOBOW JIMHUHW JIO0 TOJHOW OCTaHOBKH IPOXOJUT OL-4acTHIIA B

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

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

Jlaiite ompenerieHne MOTOKAa BEKTOpa 4epe3 MOoBEepXHOCTh. ChopMynupylTe 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 MOIyKosblo. CTepKeHb 3apsikeH ¢ JIMHEHMHOU
miotHOcThIO 1 00 HK/M. Kakyto paGoTy Hamo coBepmuTh, 4ToOBI IepeHectn 3apsif 1
HKJI 13 neHTpa xospla B 06CKOHEYHOCTh?

Jaiite onpeaeneHne NOTEHUMANA JIEKTPUUYECKOro noiisd. Jlaite onpenelieHue rpagueHra
BeKTOpa. 3anumute (GOopMyly, BHIPAKAIONIYI0 HANPSXKEHHOCTh AJIEKTPUYECKOTO TOJIS
yepe3 noreHuuan. Kak ompenenuth pa3HOCTb IOTEHLUANOB, €CIM M3BECTHO 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
noJrsipu3anu, BEKTOPOM BJICKTPUUCCKOT'O CMeHleHI/Ifl?

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

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

Haiite omnpenenenune IJIC. Kak dopmynupyercs o0000meHHbli 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 conpoTHBIEHHWE BHEIIHEW YacTW LIENW W BHYTPEHHEE COINPOTHUBIICHUE
OaTapen.

Hanummwre BblpakeHue g cuinbsl Ammnepa. Kakyro cuny HaseiBatroT cuioi Jlopenma?
Hanumure hopmyny ans Heé.

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

Yro Takoe 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 cwioi | = 2 A4 mnpu
MMOMEIICHUHU €€ B OJHOPOJAHOE MarHuTHoe mojie ¢ uHayknued B = 0,2 Ti, ecnm pamka
conepxut N = 30 ButkoB momansio S = 10 ¢u’, a mWI0CKOCTh pamMki 0Gpasyer yron 3 =
60° ¢ muHuAMHU 1ToJ1A?

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

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

57. ChopmynupyiiTe TeopemMy O LMPKYISILUM JJs CTallMOHAPHOI'O MAarHUTHOTO MOJS B
BaKyyMe.

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

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

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

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

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

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

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

65. Kakoe sBiIeHHME Ha3bIBAIOT CaMOMHIyKIUEeH? UTo Ha3bBalOT WHAYKTHBHOCTHIO
MIPOBOJIHUKA?

66. Onpenenure CKOPOCTh U3MEHEHMs TOKA B KaTyllke ¢ MHAYKTUBHOCThIO 100MI'H, eciu B
Hell Bo3HukiIa DJC camonnaykunu 80 B.

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

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

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

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

71. Yto HA3BIBAIOT YKCIOM CTEIIEHEH CBOOOIBI MEXAHMYECKOH cUCTeEMBI? B uem cocrouT
runoTe3a (3akoH) O paBHOpACIpeAeIeHIN SHEPTUN IO CTENEHSIM CBOOOIbI?
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72. HekoTopoe koiauuecTBO azora Haxoaurtcs npu temneparype 300 K u gasnenun 105 Ila.
Kunernueckas sHeprusi mocTynaTeIbHOTO JBMXKEHUS MOJEKya paBHa 6,3 k. Haiitu
YHCIIO MOJIEKYJI T'a3a, ero Maccy u o0beM.

73. Ilepeunciure N3BECTHBIE BaM sBJICHUS NiepeHoca. Hanumure ypaBHeHue auddysuu.
Hanumure hopmyny asnst cuitel Ba3koro TpeHus.  Hanummmre ypaBHEHUE
TEIIONPOBOAHOCTH.

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

75. Kak cBsi3ana pabota B TepMOJMHAMUKE C MpHpaiieHneM oobema? UTo Takoe BHYTPEHHSIS
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 Ttakoe aguabatmueckuil npouecc? Hanwmmmre
ypaBHenue aaunadarsl (Ilyaccona).

. 5
78. Bo3nyx, 3anumaBiuuii o0bem 10 2 npu naBnenun 107 [la, 6p11 anuabaTuyecku Cxart J0
oobema 1 7. [Tox kakuM JaBICHHEM HaXOJIUTCS BO3AYX MOCIIE CKATUS?

79. Chopmynupyiite Il Hayano TepMoIMHAMUKH.

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

81. Uro takoe muki Kapuo? Uro wHaspator KIIJ[ TemoBoro asurarens? Kak
Boipakaetcst KII/] mukina KapHo yepes remneparypsl HarpeBaTest U XOJIOJUIbHUKA?

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

83. Jlaiite TepMomuHaAMHYECKOE OIpeaesieHHe SHTPONUU. B KakoMm mporecce HTPOIHS
ocraercs nocrossaHoM? [TocTpoiite mukn KapHo B koopauHarax S-T.

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

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

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

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

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

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

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 yHnpyroil cpeme co ckopoctbio 100 m/c. Haumenbiiee
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. AMIUIUTYAa KoiebaHuih A=5 cMm, IUKIAYecKas
gacToTa ®=2 c-1, HayanbHas ¢aza ¢=0. OnpenenuTh yCKOPEHUE TOYKA B MOMEHT, KOT/a
€e CKOpocTh V=8 cm/C.

95. Hammure nudpepeHnranbHoe ypaBHEHHE 3aTyXalOIIMX KOJIeOaHUH.
96. HaiiTn cmemieHre OT TOJOXEHHUS PABHOBECUS TOYKH, OTCTOALICH OT HCTOYHHKA

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

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

98. Ot ucroynmka KoueOaHU PaCPOCTPAHSIOTCS BOJIHBI BJIOJIb MIPSMOW TIMHUU. AMILTUTYIa
koneOanuit 10 cm. Kak Bemuko cMmelieHWe TOYKH, YAAJICHHOHW OT WMCTOYHHMKA Ha 3/4
JUTMHBI BOJIHBI, B MOMEHT, KOTJla OT Hadaja KoJeOaHWUW HCTOYHHMKA MPOIILIO BpEeMs,
paBHoe 0.9 nepuona konedanuii?

99. Hanumure ypaBHeHHe cheprueckor BOIHBL. UTO Takoe aMIUIMTYIa, YacToTa, ¢a3a? Kak
CBsi3aHbI M (IMKJIMYEeCcKas YacToTa) U K (BOJIHOBOE YKCII0)?

100. Haiitn cmenieHue OT MOJNOKEHUs PABHOBECUS TOYKH, OTCTOSIIEH OT MCTOYHHKA

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

101. Hanumwure ypaBHeHHE IUIOCKOM MOHOXpoMaTHueckod 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 pacnpoctpansieTcss mo mpsMod co ckopocteio 20 wm/c. JIBe TOHKHW,
HAXOJAIIMECs Ha 3TOM MpsIMOM Ha paccTosiHUSX 12 m ¥ 15 m OT UCTOYHMKA BOJH,

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

103. KakoBa mnpuponma osnekrpomarHuTHOM BosHBI? Kakoi BEKTOp Ha3bIBAIOT
cBeToBbIM? Kak BemmymHa 3TOr0 BEKTOpa CBsI3aHa C MHTEHCUBHOCTHIO CBETa?

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

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

106. B onHOpoaHO# n30TponHON cpene ¢ € = 3 U =1 pacnpocTpaHseTCs MIOCKast
3JIEKTPOMAarHuTHas BOJIHA. AMIUINTY/1a HAPSXKEHHOCTH AJIEKTPUYECKOTO T0JISL BOJIHBI E,
= 10 B/m. HaiiTn amMmimuTyy HanpspkKeHHOCTH MAarHHUTHOTO TOJS U ()a30BYIO 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 HaspiBaloT uHTepdepeHnueir? Kakue BOJIHBI Ha3bIBAIOT
KorepeHTHhIMU? KakuMm 00pa3oM MosTy4aroT KOT€pEHTHBIE CBETOBBIC BOJIHBI, UCTIOIB3Ys
HeJla3epHbIE UCTOYHUKH?
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110. Ha MbpUIBHYIO IJIEHKY C IIOKa3aTesleM MpenoMieHust n = 1.3, Haxozsuyrocs B
BO3JlyX€, TaJaeT HOPMAJIbHO IMYYOK Jiydel Oemoro cBera. [Ipm kakoil HaWMeHbIIEH
ToMIIUHE Opin TUIGHKH OTPaKEHHBIM CBET ¢ JUIMHOW BojHBI A = 0,55 mrxm oxaxkercs
MaKCHUMaJIbHO YCHJIGHHBIM B pe3yJibTaTe HHTepepeHIn?

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

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

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

114. Ha nuadparmy ¢ kpyrisiM oTBepcTeM auamerpom d = 4 mu magaetT HOpMaabHO
napajuieNIbHBIA MTy4OK JIydeli MOHOXPOMATHUYECKOTO CBETa C JJIUHOW BONHBI A=0,5mKMm.
Touka HaOIIOICHHUS HAXOJWTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @Dpenens ykinaabiBaeTcs B orBepcTuu? TemMHOe WM CBeTiee ISITHO
MOJIYYUTCS B IIEHTpe AU(PPAKIIMOHHONW KapTUHBI, €CIIM B MECTe€ HAOIIO/IEHU TTIOMECTUTh
sKpaH?

115. [IpuBenure puCyHOK, NOsACHAOWUN nnocTpoeHue 308 Openens. Kakoe unciio 30
O®peHens JOMHKHO OTKPBIBATh OTBEPCTHE, YTOOBI B LIEHTPE IKpaHa MOIY4alloCh TEMHOE
MATHO?

116. 3anumuTe ycIOBHS IITaBHBIX MAKCUMYMOB TU(PPAKIMOHHON pemeTkn. Uto Takoe
HOPSIOK CIIeKTpa TUpakIUOHHOM perieTkn? Kakue BOJHBI HAa3bIBAIOT pa3pelieHHbIMU?
UYro Takoe pazperaromas CrocoOHOCTh CIEKTpabHOTo nprbopa? Uro Takoe nucnepcus
TUGPaKIUOHHON pereTKu?

117. Ha audpakuuoHHyo pemerky HOpMajdbHO IMaJaeT MOHOXPOMAaTHYECKHH CBeET.
Onpenenuts yron ¢ 1udpakuuu JUist JIUHUM ¢ JJIUHON BONHBI A1 = 0,55 mxm B criekTpe
YeTBEPTOro MOPSJIKA, €CIM Yrol ¢ TUGPaKUUU U JUHUM C JAIUHON BoiHBI Ay = 0,6
MKM B CIIEKTPE TPETHETO Mopsiika cocTasiser 30°.

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

1109. Kakyto »neKkTpOMarHuTHYIO BOJIHY Ha3bIBAIOT JUHEHHO-TOJIApU30BaHHOU? OTBET
IIOSICHUTEC PUCYHKOM. Yro TakKo¢C SJIITUIITHYCCKHU HOHHpHSOB&HHBIfI cBet?
Chopmynupyiite 3akoH Maitoca.

120. Yron « Mexay IJIOCKOCTSIMU TMPOMYCKaHUs TMOJspU3aTopoB paeH S50°.
EcrecTBeHHBIN CcBeT, MpOXonas dYepe3 TaKyk CHCTeMy, ocjabisercs B n = 8 pas.
[TpeneOperas morepeii cBeTa MPU OTPAKEHHUHU, OTIPEIEIUTh KO3 duuueHT K mormomeHus
CBETa B MOJISAPOUJIAX.

121. Kakoil cBeT Ha3pIBalOT YacCTUYHO-TIOJSAPU30BaHHBIM?  YTO 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, COOTBETCTBYIOIIAS MaKCUMaIbHOW WHTEHCHBHOCTH
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 HaspiBatoT gucrepcueii? Kakyio BelIMYMHY Ha3bIBAIOT
nucriepcueit Bemectsa? YTo Takoe HOpMalIbHAs M YTO aHOMAaJIbHAsI TUCTIEPCUS?

KBaHnTOBBIE CBOMCTBA M3JTyUEHUS

125. Kakoe u3nyuenne Ha3bpIBatoT TeIioBeIM? B yem ero ocobennocTu? Maiite
OIIpEJIETICHUS SHEPreTHUECKOI CBETUMOCTH U JIy4EHCITyCKaTeIbHOM 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 OXJIATMIOCH.

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, 4T00BI mOIAEpKMUBATH €ro Temmeparypy Ha I = 27° C Bbime
TEMITepaTypsl OKPYXKAIOIIeH cpeasl, KoTopyio cumtats pasHoii 20° C. Cumrars, 4TO
TEIUIO TEPSETCS TOJILKO BCIEACTBUE U3ITyUSHHUS.

129. Hapucyiite pacrpenenenue JTy4eUCIyCKaTEIbHON CHOCOOHOCTH aOCONIOTHO
YEepHOTro TeNla MO JJIMHAaM BoJH. Kak OHO M3MeHseTcs ¢ M3MEHeHHeM Temieparypsl? B
yeMm cocrosa rurnore3a [Inmanka? Uro takoe «ymnbrpaduosneroBas karactpoda?

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

131. Kakue siBneHuss MOATBEPKIAIOT KOPIYCKYJSIPHYIO MpuUpoay cera? Uro Takoe
¢doton? Uemy paBHBI €r0 YJHEPTHSI, MACCa, UMITYJIbC?

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

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

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

135. Uro Ttakoe Komnrton — 3¢dexr? Ilouemy npu KOMIOTOHOBCKOM pacCesiHUU
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 ¢poton c sueprueit & = 1,02 M»>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yroa € = [/50°. OnpenenuTs SHEPTUIO & 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 Ha METAINIMYECKOM mblIMHKEe ¢ nuamerpom D. OuenHutb
HETOYHOCTb AV, ¢ KOTOPOW MOXKET OBITh OIpEIeNieHa CKOPOCTh AIIEKTPOHA.

141. B gem cocrout ¢usnyeckuii 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. Hamummre ycioBue HOPMHUPOBKH —JIs
BOJIHOBOH (pyHKITUH?

144. Yactuma B OECKOHEYHO TIYOOKOM  IMOTCHIHMAIBHOM SIIIUKE HAXOAUTCS B
BO30YXJI€HHOM cocTosiHMM N=3. KakoBa BEpOATHOCTh HAXOXKAECHUS YACTHULbI B CpPEIHEH
TPETH SIILHUKA.

145. DNEeKTPOH HaXOAUTCS B OECKOHEYHO TIIyOOKOM MPSIMOYTOJIbHOM NOTEHLUHATbHOM
smuke mpuHoi |, Hamwcate ypaBHenwe Illpenunrepa u ero peuieHue B
TpUroHoMeTpuueckoii hopme st odactu 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 koadp¢uuueHT oTpaxkeHus? Kak OH BbIpakaeTcsi uepe3 aMIUIUTY]IbI
najaroen U oTpakEHHON BOIH?

148. Hanummure ypaBuenue llpénunrepa 1ig cBOOOJHOTO 3JEKTPOHA, IBUKYILErOCs B
HOJIOKUTEIPHOM 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
COCTOSIHUI 3JIeKTpOHa B aToMe Bojaopoaa? B uem cocrosar mpaBuna otdoopa? C Kakum
3aKOHOM COXpaHEHUsI OHU CBSI3aHbI?

150. Onpenenure 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 «HApylmICHHs» B THOPAJIKE 3aCTPOUKH
AJIEKTPOHHBIX 000104YeK?

152. Wcnonp3ys npunnun [aynm, ykaszaTh, Kakoe MaKCUMAJIBHOE YUCIIO 3JIEKTPOHOB 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, DNeKTpOoH B aroMe BOJAOPOJa HAaxXOAWTCS B P-cocTosHUU. Onpenenure
BO3MOXHBIC 3HAUCHHUS KBAHTOBOI'O 4YHCJIA j U BO3MOKHBIC 3HAUYCHHUA ITIOJIHOI'O MOMCHTA
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HMITyJIbCa JIEKTPOHA. I10CTpoiTEe COOTBETCTBYIOLIME BEKTOPHBIE AUarpaMMsl. UTo Takoe
cnuH? B ueM nposiBiisieTcst CiuH-0pOUTaIbHOE B3aUMOJIecTBUE?

155. Kak cBsi3aHbl MOMEHT MMITyJbCa M MarHUTHBIH MOMeHT artoma? OObsicHHTE,
[IOYEMY MArHUTHbII MOMEHT M MOMEHT HMIIyJibca HEKoJUIMHeapHbl? OnpenenuTsb
. 1
MarHUTHBI MOMEHT aToMa B cocTosiHuM ~D. OTBeT BbIpa3uTh B MarueToHax bopa.

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

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

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

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. OcCHOBHBIE =~ KMHEMAaTHYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO JBUJKEHMS: CKOPOCTh M ycKopeHue. HopmanbHOE M
TaHI€HIMAJIbHOE YCKOPEHUE.

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

IlonsTHE COCTOSIHNSA MEXAaHUUYECKOM cucTeMBI. 3aKkoHbI Hpl0TOHA.
3aKoH coxpaHEeHMs UMITynbca. LleHTp unepuuu.

MowmeHT HNMITYJIbCa MaTepHaanoﬁ TOYKHA ¥ MOMEHT CHJIbI MEXaHUYECKOIN CHCTEMEL.

3
4
5
6. MoMeHT criTbl. 3aKOH COXPaHEHUSI MOMEHTA CHJTBI MEXaHUYECKOH CHCTEMBI.
7. Cwuua, paboTa u noTeHIKaNbHas Heprusi. KoncepBaTHUBHBIE U HEKOHCEPBATUBHBIE CHIIBI.
8. Pabora u KuHeTHUYECKast YHEPTHSI.

9. 3akoH coxXpaHEHHs MMOJIHOW MEXaHMUECKOW SHEPTUU B 10JI€ NOTEHIIUATbHBIX CHIL.

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

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

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. IlpeobOpazoBanus Jlopenna. PensTUBUCTCKUII MHBapHAHT-UHTEPBAT MEXIY COOBITUSMHU.
CrnoxeHne CKOpPOCTEH B PEISITUBUCTCKOW MEXaHMKE. PelsTUBUCTCKUN MMIYJbC. 3aKOH
COXpaHEHHsI UMITylbca. PemsartuBuctckas osHeprus. CBsi3b MacChl W JHEPTHH.
Kunernueckas sueprus.

3anaum k paszaeay 1

16. C BBITIKK OpOCHIIM KaMEHb B TOPU30HTAIIBHOM HarpaBiieHnd. Yepes 2 ¢ KaMeHb yImai Ha
3emiit0 Ha paccrosHuu 40 M OT OCHOBaHUS BbIIKH. ONpenenuTb HAYaIbHYIO U
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 Ha OKPYXHOCTH BpAIalOIIErocs 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 ompenenuts KodpduuueHT TpeHHs K MeXay JAepeBSIHHBIMH IOBEPXHOCTSIMH,
OpYCOK IMOJOXWIH Ha JOCKY U CTaJIA MOJAHUMATh OJWH KOHEIl JJOCKH JI0 T€X IOop, MOoKa
OPYCOK He Hauall MO Heil CKONB3HTh. JTO IPOM3OLUIO IPH yIiIe HakioHa gockn 45°.
Onpenenure kKodOPUITUEHT TpeHUS?

20. Ha momy crouT Tenexka B BUAE JUIMHHOW JTOCKH, CHAaOXEHHOH JierkuMmu Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4elioBeK. Macca dyemoBeka 60 ke, macca gocku 20 xe. Maccoit
Kosec mpeHeOpeub. TpeHue Bo BTylKax He3HauuTelbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJICKKA, €CIIM YEJIOBEK TMOWIET BAOJb JTIOCKH CO CKOPOCTBHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

21. IInatrdpopma B BUAE TUCKA paguycoM | . BpamiaeTcs IO WHEpUuH, aenas 606/mun. Ha
Kparo MmIaTopMbl CTOUT YEIOBEK, Macca KoTtoporo paBHa 80 xe. Ckoiabko 000pOTOB B
MHHYTy OyneT aenars IulaTgopma, €ciIM 4YeloBeK mepeiiner B ee HeHTp? MomeHT
uHepumn wiaThopmel pasen 120 k2. MOMEHT MHEpIMH YeloBeKa PACCUHTHIBATE KaK
JUISl MaTepUaIbHOM TOYKH.

22. Kamens 6pomen Beepx noj yriom 60° x mosepxuoctu 3emin. Kunernueckas sHeprus
KaMHS B HauyaibHbli MoMeHT paBHa 20 /[oe. Onpenenuts KUHETUYECKYIO H
NOTCHUUAIBHYIO JHEPrMM KaMHS B HAWBBICHIEM TOYKE €ro  TPaeKTOpHHU.
ComnpoTHBIEHNEM BO3/1yXa IPEeHEOPEYb.

23. XokkelHas maifba CKOIb3UT 5 M, €l MPpU OpOoCcKe eil cooO0IalT HavYaabHYIH0 CKOPOCTh
2 m/c. Kakoli myTh OHa MMPOCKOJIB3UT, €CIU € COOOIIUTH HAYAIbHYIO 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. Haiitu paboTy moabema rpy3a IO HAKJIOHHOW IJIOCKOCTH, ecnu macca rpys3a 100kr,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, yroJI HaKJIOHA 30°, koa(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 MpHXKaJIW TOPMO3HYIO KosoAky c¢ cuioi 40 H um uyepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb Ko3(pPUINEHT TpeHus.

27. Kunetnveckass 2HEPrusi BpAIIAIONIETOCS TBEpAOro Tena. JlMHAa TOHKOTO TIPSMOTO
crepxkHs 60 cvm, a macca 100 2. OnpenenuTs MOMEHT MHEPLUU CTEPHKHSA OTHOCUTEIBHO
OCH, TIEPIEHANKYIISIPHOM K €ro JJIMHE U MPOXOAIIeH yepe3 TOUKY CTEpKHS, YIaJIeHHYIO
Ha 20 cm OT OAHOTO U3 €r0 KOHIIOB.

28. IIpenrnonoxum, 4To Mbl MOXKEM HM3MEPHUTh JIUHY CTepxkHs ¢ ToyHOocThio 0,1mkMm. ITpu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLHAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApPYKUTh PEJIATUBUCTCKOE COKpAllleHHE JUIMHBI CTEep)KHSA, COOCTBEHHas JUJIMHA
KOTOpoOro pasHa 1 M?

29. B maboparopHoii cucTeMe OTcYeTa MU-ME30H C MOMEHTA POXKICHUS 0 MOMEHTA pacraja
nposieren paccrosaue 75 M. Ckopoctb mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOcTBEHHOE BpeMs KHU3HM NHu-me30Ha. [lonHas sHeprus tena Bo3zpocna Ha 1 J[x. Kak
IIPU 3TOM U3MEHUTCS Macca Tena?

Pa3pen 2 .JaekTpoMmarueTusm.

30. Dnexrpuueckuit 3apan. BzaumopeiictBue 3apsanos. 3akoH Kynona. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.
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31. Onexrpudeckoe moje. Hanmpsok€HHOCTD AIEKTPUYECKOro Mojis U moTeHIman. [IpuHiumm
CYTNEPHO3UINH MOJICH.

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

33.IloTox BekTOpa HANPSKEHHOCTH 3VIEKTpocTaTudyeckoro mois. Teopema [aycca s
JJIEKTPOCTATUYECKOTO 10 B BAKYYME.

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

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

36. DHeprust CUCTEMbl HETOJBIKHBIX 3apsAloB. ODHEpPrus 3apspKEHHOTO IMPOBOAHHMKA U
KOHJEHCAaTopa. OJHepruss M O0O0bEMHAs IUIOTHOCTh HHEPTUH AJIEKTPUUYECKOrO TOJIS.
OHeprus NoJIIpU30BaHHOTO JTUAIIEKTPUKA.

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

38. O600mEnHbI 3akoH OMa B MHTErpabHOM popme. PasHOCTH MOTEHIINANIOB, HAIPSKEHNE,
OJ1C. 3akon Ixoyms — Jlenna.

39. MaruutHoe none. MHAyKIMsE MarHUTHOTO ToJisl. 3akoH Ammepa.

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

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

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

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

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

45, SIBneHue SJEKTpPOMAarHUTHOW HMHAYKuMU. 3akoH Papazes (3aKOH 3JIEKTPOMATHUTHOM
uHAykuuu). 3akoH Jlenma. SlBneHume camMOMHAYKIMHM. VHIYKTUBHOCTH. 3aKOH
CaMOMHIyKI1H.

46. DHeprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh YHEPTHH MAarHUTHOTO
OJIS.

47.3aK0oH TOJHOTO TOKa JJIi MarHUTHOTrO MOJs B BemecTBe. HampsykEHHOCTh MarHUTHOTO
OIS

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

3anaum Kk pasgeiy 2

49. JIBa 0TMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKir Haxomsares B Toukax (0; O) m (2; 0)
NpAMOYTroibHOM cucteMbl koopauHaT (X; V), rme X, VYV 3amaHel B MeTpax.
OnpenenuTs MPOEKIUIO HAa 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 MoJie ¢ HanpshkeHHocThi0 2000 kB/M, ecnu HavanbHas
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
JNIEKTPUYECKOTO MOl C TIOMOIIBIO CHJIOBBIX JIMHAA W OKBHIIOTCHIIHATHHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTeHIIMANOB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HAIIPSDKEHHOCTD 3JIeKTpuieckoro mos 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
mwioTHOCThIO 1 00 HKI1/M. Kakyro paboTy Hajio COBEpIINTh, UTOOBI MIEPEHECTH 3apsn 1
HK1 13 nenTpa kosblia B 06CKOHEYHOCTh

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

beckoneuHast mI0CKOCTh HECET 3apsijl, PABHOMEPHO pacHpe/IeNICHHbIN ¢ MOBEPXHOCTHOM
miotHoctsio 1 MxKi/m?. Ha HEKOTOPOM PACCTOSHUU OT IUIOCKOCTH MapajulesibHO ei
pacnosioxkeH Kpyr paauycom 10 cm. BpluuciauTh MOTOK BEKTOpa HANPSHKEHHOCTH
IIEKTPUYECKOTO I10JISI YEPE3 ITOT KPYT.

Ha otpeske ToHKOro mpsMoro mpoBOJHMKA PABHOMEPHO pACHPEICNICH 3aps/l C TUHEUHOU
mwiotHocTeio 7 = 107° Ku/cm. Berumciurs MOTEHLIMAJ, CO3JAaBAEMbBIM 3TUM 3apsSOM B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YIAJICHHOW OT OJMIKaWIIero KoHIA
OTpEe3Ka Ha PacCTOSIHUE, paBHOE JJIMHE 3TOTO OTPE3Ka.

OnpenenuTh IJIOTHOCTh TOKAa B KEJIE3HOM IMPOBOJHMKE UIMHON 10M, ecium mpoBoj
HaxXOJuUTCA MoJ HanpsbkeHueM 6 B. Y nenbHoe conpotuBieHue xeneza 98 HOmM M.

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

[MpoBoguuk mmuuaoit | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIN TOPHU30HTAIBHO Ha
TOHKHX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MAarHUTHOM IIOJIC, CHJIOBBIC JIMHUM
KOTOpPOTO HAIPAaBJICHBl BEPTHKAIBHO BBepX. [IpM MpPOXO0XKICHUU IO MPOBOJHUKY TOKA
cunot | = 0,3 4 oH OTKJIOHWIJCS TaK, YTO MPOBOJIOYKK OOpazoBamu yron o =17° c
BEPTUKAJIbI0. HallTH WHIYKIIMIO MArHUTHOTO TTOJISI.

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

Kakoii Bpamaronii MOMEHT JIEHCTBYeT Ha paMKy ¢ 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

BolunucinuTe mUpPKyJIALMIO BEKTOpAa MHIAYKLUMU BJIOJb KOHTYpA, OXBATHIBAIOIIETO TOKHU
11=5 A, 1,=7,5 A, Texymue B OJHOM HampaBjieHuu, U Tok I3=10 A, Tekymmuii B
MIPOTHUBOIIOJIOKHOM HaIpaBJICHUH.

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

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

Pa3nen 3. Kosieoanusa u Bosinnl. BostHOBag onTuka.

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

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

[Tpumeps! konedaTeabHBIX IBUKEHUHN pa3TuYHON (GU3NYECKON PUPOIBI.
DHeprus KonebaHui

CBo0OoHBIE 3aTyXatolue KojieOaHusl OCHUILIATOPA C MOTepAMU. BbIHY X 1eHHbIE
KoJIeOaHusl.
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69. Bonubl. O0pazoBaHue U pacnpocTpaHeHUe BOJH. [IpogosbHBIE M MONEPEYHBIC BOJIHBI.
@®pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTH PACIpPOCTPaAHEHUS
BOJIH.

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

71. CBolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTH PACIPOCTPAHEHUS SJIEKTPOMArHUTHBIX
BOJIH. MI3myueHme 3J1eKTpPOMarHUTHBIX BOJIH.

72. DHeprus >MeKTPOMarHUTHBIX BOJIH. OOBEMHAS TUIOTHOCTh YHEPTHU JIEKTPOMATHUTHOTO
nosisi. Bekrop YMmoBa — [loiiHTHHTA.

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

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 U TOJOCHl paBHOro HakioHa. [Ipumenenue unTepdepenuuu. Judpaxius
cgerta. [Ipunmmn [oiirenca-Openens. Judpakuus @penens u Ppaynrodepa?

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

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

77. IBoitnoe nydenpenomiienue. [lonsipusanus cBeta npu JBOHHOM JIy4enpeIoMICHUN

78. Ionspuzanuonnsie npusMel. [lonsgpounsl. 3akon Mastoca.

79. PactipocTpanenne cBeta B BemiecTBe. HopmanbHas ©  aHOMaibHAas JIUCHEPCHSL.
DNEeKTPOHHAs TEOPUS AUCTIEPCUU.

80. Ilormomenne cBera B BemecTBe. 3akoH byrepa-JlambGepra-bepa. Ocobennoctu
MOTJIOUICHUS B Pa3pEKEHHBIX ra3axX U CIUIONIHBIX Cpe/iax.

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 (Ommkaiiuii Kk Hadainy oTcyera), B
KOTOpBIii MOTeHIMaTbHas SHeprus Toukn 17 =10 * [, a Bospacraromas cuta F=+5-10 "
*H. Onpenenuts Takxke a3y KonedaHU 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 YaCTOTYy U TIepHo/ Konebanui, (azy konebaHmii B paccMaTprBaeMblit
MOMEHT BPEMEHH U aMIUIUTYAY KoseOaHui.

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

OJIMHAKOBBIC AMIUTUTYABl W TEPUOJbI, CKJIAIBIBAIOTCS B OJHO KojeOaHHE TOH xKe
amruTyabl. HaiiTu pasHocTh (a3 ckiiapIBaeMbIX KOJICOaHUH.

85. OnpenenuTs CKOPOCTh PacIpOCTPAHEHHUs] 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 mexy sTumu Kosebanussmu nu/4. HauanbHast dasa
OJTHOTO M3 HUX paBHA HYIO. 3alUIINTE YpaBHEHHUE PE3YIbTUPYIOIETO KOJICOaHNUS.
ITocTpoiiTe BEKTOPHYIO JUArpaMMy CIOKEHHUS.

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 JUArpaMMY CIIOKEHHS.
Haiitu cMmemeHne OT TONOKEHUS PABHOBECUS TOYKH, OTCTOSIIEH OT HMCTOYHHMKA

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

[1nockast 371eKTpOMarHuTHasl BOJIHA PACIIPOCTPAHsIETCS B BaKyyMe. AMILIUTY1a
HAMPSKEHHOCTH 3JICKTPUIECKOTO MOt BOJIHBI E = 50 mB/m. Haliti amrumatyay
HAIPSHKEHHOCTH MarHUTHOT'O TIOJIS.

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

B ombite OHra Ha myrd ogHOro u3 UHTEp(EPUPYIOUIMX Jydeld moMemnaiach
MEePIEHANKYIISIPHO STOMY JIydy TOHKasi CTEKJIIHHAS TUIACTHHKA C TIOKa3aTeeM TOMIJICHUS
n = 1,5, BCleaCTBUE 4YEro IEHTpalbHAs CBETNas MOJIOCa CMEMAach B TOJIOXKEHUE,
MEepBOHAYAILHO 3aHUMAEMOE TISTOM CBETIION MOJ0COM (He cuMTasi HeHTpaibHOM). JnuHa
BOJIHBI naaroriero ceera A = 0,5 mxm. Onpenenuts TonmuHy d MIacTHHKH.

Ha tonctyto CTeKIsIHHYIO IUIACTUHKY HaHECEH TOHKHH CIION MPO3pPavyHOro BEIIEeCTBa C
nokazatesnem mpeinomieHus n = 1.3. IlmactuHka ocBeleHa MapauieNbHBIM MTYyYKOM
MOHOXPOMaTHYECKOTr0 CBeTa C IMHON BOMHBI A = 640 Hm, majaomUM Ha TUIACTUHKY
HOpMaiibHO. Kakylo MHHHUMAabHYIO TOMIIUHY Opin JOMKEH HWMEThb CIIOH, 4YTOOBI
OTPaKEHHBIN MYYOK UMEJI HAUMEHbIIYIO SIPKOCTh?

[lupuna wuHTepdepeHIMOHHON Togockl. Ha MbUIBHYIO IUIEHKY C IIOKa3aTeleM
npenomiieHuss n = 1.3, HaXOAAIIylOCSs B BO3/AyX€, MajaeT HOPMAIbHO My4YOK Jydei
Oenoro ceera. Ilpu kakoii HaumeHblieil TommMHE Omin TUIGHKH OTPaKEHHBIH CBET C
mmHoN BonmHbl A = 0,55 mxm okaxkeTcss MakCMMalbHO YCHUIIEHHBIM B PE3ylbTaTe
uHTEephepeHIn?

Ha auadparmy ¢ xpyrisiM oTBepctHeM auamerpoM d = 4 um magaeT HOPMAIbHO
napajuieTbHBIA MyYOK JIydeld MOHOXPOMAaTHYECKOTo CBeTa ¢ JUIMHON BOMHBI A=0,5uKm.
Touka HaOMIOMEHUS HAXOJUTCS HAa OCH OTBEPCTHS Ha paccTtosHuu b = 1 m oT Hero.
Ckonbko 30H Kk @Dpenens ykmaapiBaeTcs B oTBepcTHH? TeMHOe WM CBETJEe ISITHO
MOJIYYUTCSI B IIEHTpe NU(PPaKIIMOHHONW KApTUHBI, €CJIM B MECTEe HAOJIOIEHUI 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 C JUTMHOW BOJIHBI A = 0,6 mxm. Haliti obmiee
guciao N mudpakimoHHBIX MAKCUMYMOB, KOTOPBIE JaeT 3Ta pereTrka. OnpeaenauTb yroi
@ nudpakiuy, COOTBETCTBYIOLIUI MOCIEIHEMY MAKCUMYMY.

Kakoii HanMenbIIeii pa3pemaronieit cunoii R gomkHa o61aaate AudpaKkiuoHHas
pelieTka, 9To0bl C €€ MOMOIIBI0 MOKHO OBLIO pa3peluTh JBE CIEKTpaIbHbIC IMHUH
KaJIAA C IUTHHAMU 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. Crenens nonspuzaiui P 4acTUYHO MOJISPU30BAaHHOTO cBeTa cocTtasisier 0,75.
Ornpenenutb OTHOIIEHHE MAKCUMAIbHON HHTEHCUBHOCTH |max CBETA, MPOMYCKAEMOTO
aHAJIN3aTOPOM, K MUHUMAIBHOM |pix.

99. Yron a Mexay MI0CKOCTSIMU MPOITYCKaHUS ToJIsIpru3aTopoB paBeH S0°. EcTecTBeHHBIN
CBET, MPOXO/Is Yepe3 TaKylo cucTemy, ocnabiusercs B n = 8§ pas. [Ipenebperas norepeit
CBETa MPH OTPAKECHUH, ONPEACTUTh KO3 HIMeHT K moriomneHus cBera B OISPOUIax.

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

101. KoaddurmenT noromenns HEKOTOPOTO BEIIECTBA I MOHOXPOMATHYECKOTO
CBETa OMPEENCHHOM UTHHBL BomHbl o = 0,1 ey b, OnpeenuTs TOIKMHY X BELIeCTBa,
KOTOpasi HeoOXoauMa JiTs ociadiieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe cBeTa
HE YUUTHIBATh.

Pa3znen 4 .TepmoauHaMuKa ¥ MOJIEKYJISIPHAs (PU3NKA

102. N3oxopuueckuii, n306apudeckuil, U30TepMUUECKUN, a1nadaTHUYECKUNA TPOLECCHI
B UJealbHbIX ra3ax. [[peobpazoBanue TEMIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpeHHss sHeprus Tena. BHyTpeHHss 3Heprust uaealbHOIo rasa.
TemoemkocTs. TemioeMKocTb TBEpAbIX Tell. 3akoH Jrononra u Iltu.

104. OOparumble W HeoOpaTuMble mTporecchl. I[lepBoe Hayalmo TEPMOJIWHAMHMKHU.
TermoeMkocTs. 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. DHTponus.

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

108. Makpo- u  MukpococtossHHA.  CTaTHCTHUECKMH BeC M BEpPOATHOCTh
MakpococTosiHus. DazoBOE MPOCTPAHCTBO.

109. Pacnipenenenne MaxkcBemnia Mosiekyn uaeaidbHOro ra3a. Hambonee BeposiTHas,

CpedHsisl U CpeOHEKBAJpaTU4Has CKOPOCTH. OKCHEpUMEHTaJIbHOE OOOCHOBaHHE
pacnpenenenus Makcgesa.

110. Pacnpenenenue bonsimana u 0apomerpudeckast popmyna.

111. Uucno CTONKHOBEHUN M JJIMHA CBOOOJHOTO MpoOera MOJIEKY HACATBHOTO Tasa.
OMnupudeckue ypaBHeHHMs nepeHoca: Puxa, dypre u HpioToHa. Pemakcamus k
COCTOSIHUIO paBHOBecHs. CpemHee YHCI0 CTOIKHOBEHUH

3anauu k pasneay 4
112. Omun rpamm renust Obm Harper Ha 100°C mpu MOCTOSIHHOM JIaBJICHHH.

OnpenenuTh KOJWYECTBO TEIUIOTHI, IepelaHHOe Ta3zy, paldoTy paclIMpeHus u
IpupalieHne BHyTpEHHEN SHepIruy rasa.

113. VYTHeKucnslil Ta3 pacuupsieTcs Ipu MOCTOSHHOM JiaBieHuu. OnpenenuTs padoTy
paCIIMpPEHHUs], €CIIU Ta3y MepelaHo 4,2-10° /i TerIoTEL.
114. T'a3, 3anuMaBmii o6beM 11 2 mox masnernem 10° I1a Gbin U300apUIECKH HArpeT

ot 20°C 10 100°C. Onpesenuts paGoTy paciIpeHHs.
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115. B Gamnone emkocteio 24 1 HaxomuTcs Boaopox npu temmeparype 15°C. Iocne
TOTO KaK 4acTh BOJOPOa U3PACXOI0BAIH, JABJICHHUE B OAIUTOHE TTOHU3WIOCH Ha 4-10°17a.
Kakoe konmmuecTBO BoAopo/ia ObUIO H3pacx010BaHO?

116. Haiitu nM3MeHeHWe SHTPONUU TPH H300apUUECKOM paclIupeHuu 4 e a3ora OT
o0béMa 5 71 10 06BéMa 9 .

117. Onpenenuth TeMmIepaTypy ra3a, €cld CpelHssi KHHETHYecKas JSHEeprus
IOCTYATEIBHOTO ABIKEHHs ero Mosekyin 1,6-107° [,

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 IUIOMIaAKe 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. A6cot0THO YepHOE Telo.

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

122. ®otorddext u r3pdext Komnrona. Ypasaenue Ditamreiina st Gporospexra.
123. Omneit bote. Topmo3Hoe uznyyenue. I'unoresa ne bpoitnst. OnbiTel J3BHCCOHA 1
Jxepmepa. Audpaxust Mukpodactun. [IpuHnmn Heonpenenennoctu I eitzenbepra.

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

125. CranuonapHoe n HectanMoHapHoe ypaBHenue Lllpeaunrepa.

126. KBanToBas yactuiia B 0lHOMEpPHOI MOTeHIMATbHON iMe. OTHOMEPHBII
NOTEHIMAIBHBIN Opor 1 6apwep.

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

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

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

130. CoOCTBEHHBIN MEXaHUYECKUI 1 MATHUTHBIA MOMEHTBI 3J1€KTpOHa B aToMe. OTbIT
IlItepHa u I 'epnaxa.

131. CrnuH-opbuTansHOe B3auMo/eiicTBie. TOHKasi CTPYKTypa aTOMHBIX CIIEKTPOB.

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

133. BexTopHas MOJiesIb MHOTO3JIEKTPOHHOTO aToMa. THIIBI CBSI3E.

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 JJTMHE BOJTHBI 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 3Heprueit 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
BO30Y>KICHHOM COCTOSIHUH. OTNpeeTuTh BEpOSITHOCTh HAXO0XK/I€HUS YaCTHUIIbI B
untepsaiie ot 0 o 1/2.

138. YacTuiia B IOTCHIMAIBLHOM SIIMKE IMUPUHON | HAXOIUTCS BO BTOPOM
BO30YKICHHOM COCTOSTHUH. OIpeIeTuTh BEPOSITHOCTh HAXOXKICHUS YaCTHUIIHI B
uHTepBaie ot I/3, paBHOyaIEHHOM OT CTEHOK.

139. JUTUHBI BOJTH KOMIOHEHT XKEJITOro AyOJieTa pe30HaHCHON JIMHUH 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 YucCiIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?

142. Onpenenutb OTHOLICHHUE JUIMHBI BOJHBI A1 Jie Bpoiiis mpoToHa K AJIMHE BOJIHBI
A2 ne Bpoiins a-uacmuyel, TPOMIEAIINX OJTUHAKOBYIO YCKOPSIOUIYIO Pa3HOCTb
noteHimanios U =1171B.

143. Onpenenutb OTHOIICHHUE JUIMHBI BOJHBI A1 Jie Bpoiiis mpoToHa K AJTIMHE BOJIHBI
A2 ne Bpoiins a-uacmuysl, TPOMIEAIINX OTMHAKOBYIO YCKOPSIOUIYIO Pa3HOCTb
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, MPOUIEAIINX YCKOPSIOIIYIO Pa3HOCTh
notenuuanoB U = 20 kB, BRICBEUHBAET B IICHTPE dKPaHA AIEKTPOHHOIYYEBOM TPYOKH,
JuiiHa Kotopoit | = 0,5 m, natHo paguycom I = 107 e [Tonp3ysch COOTHOLIEHUEM
HEONPEIeTIEHHOCTEH, OMPeAenTh, BO CKOJIBKO Pa3 HEOMPEIEIEHHOCTh 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
MOJTHOCTHIO 33/IEPKUBAIOTCS Pa3HOCTHIO MOTeHIIMANOB U =3 B, eciiu poToapdext
HAYMHAETCS TIPU JUIMHE BOJHBI cBeTa A = (0,5 MKM.

Pa3nes 6. OcHOBBI (U3UKH SAAPA U JIEMEHTAPHBIX YACTHII.

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

150. SAnepHsble peakuuu. Peakuuu neneHns U CUHTE3A.

151. OnemeHTapHble yacTuibl. Kiaccudukanus snementapubix dactull. [Ipepaienue

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. Hcnonp3ys cootHomeHne Z=A/2, KOTOpoe CIIpaBeIMBO JIsI MHOTUX JIETKUX
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, BBIIOJIHUBIINE BCe POPMBI TEKYIEro KoHTpois. [Ipu
clade 3a4era, CTYIEHT IOJydaeT [Ba BOIpOca M3 IEpeyHs, NPUBEAECHHOro Bbllie. Bpewms
MOJMOTOBKU CTYJE€HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3a4eTa- 10 30 MUH.

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

4. MeroanyecKkue MaTepHaJIbl Jisl ONpeeieHUsl MPoUeayp OLEHUBAHUS 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(¢popMupoBanus KoMneTeH .

[Ipomexxyrounast arTecTtauus MO JUCUMUIUIMHE TMPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII

CTO CIISI'TU(TY) 016-2014. KC YKB/. ITopsiaok npoBeneHus 3a4€TOB U HYK3aMEHOB.
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