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BBEJAEHUE

Jlucuumuimea «Duznkan MIPEACTABISACT co0Oon LEJIOCTHBIN 151
dyHIaMEHTABHBIN Kypc, €AMHBIA B CBOMX YacTAX M JEMOHCTPUPYIOIIHN pOIb
(U3HKK KaK OCHOBBI BCETO COBPEMEHHOTO €CTECTBO3HAHUSI.

KommiekcHast aupakTudeckas 1eiib oOydeHus: (pu3uke B TEXHUUECKOM BY3e:
yCBOCHHE Hau0oJiee YHUBEPCAIbHBIX METOJ0B, 3aKOHOB, TEOPUH U Mojeiei
COBpeMEHHOM (U3MKM HAa ypOBHE TPUMEHEHHS; COACUCTBUE MOTYYCHUIO
byHIaMEHTAIBHOTO O00pa30BaHUs, CIOCOOCTBYIOIIETO ajJbHEHIIIEMY pPa3BUTHIO
JUYHOCTH  Oymymiero mpodeccuonana; oOecrieyeHUE YCBOCHUS CTYICHTAMHU
OCHOBHBIX CBOWCTB M 3aKOHOB JBWKECHHS MATE€pUU, H3YUYCHUS CIEUUAIBHBIX
JTUCHUUIUIMH U (PyHJIaMEHTaIbHON 0a3bl ISl JajdbHEUIEeH yCHEenIHON NesaTeIbHOCTH.
Lenpto oCBOEHUS NUCHMIUIMHBI «DPU3MKa» SBISETCS (POPMUPOBAHHE LETOCTHOTO
€CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U OOIINX UHTEIUIEKTYaIbHbIX YMEHUH.

OcBoeHne AUCIUIUIMHBI T03BOJISIET:

- pemarh KOHKpPETHbIE (U3MUECKUE 3aJa4d U MpoOJeMbl C TMPUBJICUECHUEM
COOTBETCTBYIOLIET0 MaTeMaTUYECKOTO aIiapara;

- POU3BOJIUTH U TPAMOTHO 00padaThIBaTh MPOCTEUIINE U3MEPEHHST OCHOBHBIX
(buU3HUECKUX BEJINYNH;

- (popmupoBarh 0a30BbIC 3HAHWSA, YMEHUS UM HABBIKU JUJIS YCIIEIIHOTO (B T.U.
CaMOCTOSITEIIbHOT0) OCBOCHHSI PA3JIMYHBIX TEXHOJIOTHH.

Kypc coznmaer dynaameHtanbHyro 0a3y uisi  JaJIbHEHIIEr0o U3y4eHUs
OOILIETEXHUYECKUX M CHEUUAJbHBIX IUCUUIUIMH W IS YCHEIIHOM MOCIeayrolen
JESTETLHOCTH B KQU€CTBE TUILTOMUPOBAHHOTO CIEIHAINCTa — OakaaaBpa.

B pe3ynbrare ocBO€HUS IUCHUIUIMHBI CTYIEHTBI JOJIKHBI:

3Hamb:

- OCHOBHBIE CUCTEMBbI €AMHUIL U3MEPEHUS (PU3NUECKUX BEJIUYNH;

- OCHOBHBIE MAaT€MaTHYE€CKHE€ METONbl, HCIOIb3YEMbIE TMPU PELICHUH
bu3uYeCKUX 3a1a4;

- pyngamenTanbHbie PU3NUECKUE 3aKOHBI U UX B3aUMOCBS3b;

- PUHITUIIEI OCHOBHBIX (PU3HYECKUX TCOPHH;

ymembo:

- IUIAHUPOBATH U MPOBOJAUTH HECIIOKHBIE SKCIIEPUMEHTAJIHBIEC UCCIICIOBAHNUS;

- OOBSCHATH B paMKax OCHOBHBIX (U3MUYECKHUX 3aKOHOB PE3YyJIbTaTHI,
MOJTyYE€HHbIE B MTPOLIECCE IKCIIEPUMEHTA,

- CTPOUTH MPOCTEUIINE TEOPETUUECKUE MOAEIH (PUINUECKUX SBJICHUN;

- TNPEACTaBIATh PE3YIbTaThl  JDKCIEPUMEHTANIBHBIX W  TEOPETHUYECKHUX
MCCJIEIOBAaHUMN B TpaQUIeCKOM BHIE;

- pellaTh TUIOBbIC 3a7a4u, AeiaTh IPOCTEHIINE KaYeCTBEHHBIE OLICHKY;

énademu:



- IPEJICTABICHUSIMU O MaTeMaTU4YE€CKOM afmnapare, IpUMEHSIEMOM B Pa3JIMYHbBIX
pasnenax (Gpu3uKw,

- MPEACTABICHUSIMHU O (DYHIAMEHTAIHPHOM XapaKTepe OCHOBHBIX (HHU3UYECKUX
3aKOHOB;

- MPEJCTaBICHUSIMU 00 OCHOBHBIX MOJIENSAX, UCIOIB3YEMbIX B COBPEMEHHOM
dusuke;

- IPEACTABJICHUSAMH O POJIU IKCIIEPUMEHTA B (DU3HKE;

- MPEICTaBICHUSIMU O MpoOieMax COBPEMEHHON (M3UKH, OMPEesIOInuX
Pa3BUTHE MEPEIOBBIX TEXHOJIOTHI B 001aCTH 3IEKTPOHHOTO TPUOOPOCTPOCHUSI.

3HaHMs, YMEHHS U HABBIKU, IMOJTYyYEHHBIE IPU OCBOCHUHU JAHHOUN AUCIUIUIMHBI,
HCTIONB3YIOTCS B IalibHEHIIEH TpodeccunoHaaIbHON AesTeTbHOCTH.

JI71s1 yCrenHoro OCBOCHUsT TUCHUIIINHBI «PU3UKa», CTYJEHT JI0KEH aKTUBHO
paboTaTh Ha JICKIIMOHHBIX M MPAKTUYECKUX 3aHSTHUSIX, BBITIOJHATH JAaOOpaTOpHBIC
paboThI, OPraHU30BBIBATH CAMOCTOATENIbHYIO BHEAYIUTOPHYIO JAESTEIBHOCTD.

J71s1 OLICHKH pe3yJIbTaTOB OCBOCHUS JTUCHUIUIUHBI UCTIOIB3YIOTCS:

— OLICHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH;

— OLICHOYHbBIE CPEACTBA JIs1 IPOMEKYTOUHOM aTTECTALIMU MO JUCIUIUIMHE.

K o11eHOYHBIM CpeaCcTBaM TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH OTHOCSTCA:

- 3aJ1aHUS1 ¥ KOHTPOJIbHBIE BOIIPOCHI K MPAKTUYECKUM paboTam;

- 331aHUS K KOHTPOJIbHOM pabore;

- KOHTPOJIbHBIE BOITPOCHI O Ja0OPATOPHBIM padoTam;

- TECTOBBIE 3aJJaHMU.

[TpoMexyTouHast aTTecTanus MPOBOAUTCS B BUJIE 3a4eTa U DK3aMEHA.

3aueT BBICTABISETCS MO pe3yibTaTaM TEKYIIEro KOHTPOJS YCIIeBaeMOCTH TpHU

YCJIOBHH BBITIOJTHCHHSI U YCIICTITHOM 3aIIMTHI MPAKTHYECKUX 3aJIaHUM, JTaOOPaTOPHBIX
U KOHTPOJBHBIX paboT, MO pe3ynbTaTam TecTupoBanus. llopsmoxk u mnpaBuia
BBICTaBJICHHUS 3a4eTa MO0 IUCHUILIMHE MpernojaBaTesib COOOIaeT 00y4aromuMes B
HayaJyie yueOHOTO ceMecTpa.

K omeHo4YHBIM cpenacTBaM Il MMPOMEKYTOYHOW aTTECTaIlliy IO JUCITUIUINHE,
IPOBOIUMOM B (hopMe dK3aMEHa, OTHOCATCS dK3aMECHAIIMOHHBIE BOTIPOCHI.

K »9K3aMeHy MdOIMyCKAarOTCSA CTYACHTHI, IOJOKUTEILHO AaTTECTOBAHHBIC IIO
pe3ynbTaTaM TeKYyIIeTo KOHTPOJIS.

DK3aMEHAIIMOHHASA OIEHKAa (KOTJIMYHO», «XOPOIIO0», «YyIOBIECTBOPUTEIHHO
WM «HEYIOBIICTBOPUTEIIBHO») SIBISETCS DKCIIEPTHOM, 3aBHCHT OT YPOBHS OCBOCHUS
CTYJICHTOM Y4eOHOT0 MaTepuaja, HaJIMIus ¥ CYITHOCTH OIMIMOOK, JOMYIICHHBIX TPH
OTBETE, U BHICTABIISICTCA B COOTBETCTBUU C KPUTEPHUAMHU, YKa3aHHBIMU B Tadmuie 1.



Tabmuma 1 — Cuctema OIEHOK U KPUTEPUH BBICTABJICHHS OIICHKU

Cucrema 2 3 4 5
OLICHOK «HeY/10BJIeTBO- «YZ10BJI€TBO-
«XOPOLIO» «OTJIIMIHO»
PUTEJIHLHO pUTEIbHO»
«He 32YTEeHO» «3aYTEHO»
Kpurepuii
1. CucreMHOCTB U Obnanaer Obnanaer Ob6nanaer OGmagaeT noHOTON
MOJTHOTA 3HAHWI B | YaCTUYHBIMU U MUHHMAJIBHBIM | HA0OPOM 3HAHUH, | 3HAHUH M CUCTEMHBIM
OTHOILIEHUH Pa3po3HEHHBIMU HabopoM JOCTaTOYHBIM JUISL | B3TJISLIOM Ha
U3y4YaeMbIX 3HAaHUSAMH, 3HaHUH, CHCTEMHOT'0 H3y4aeMblil 00BEKT
00bEeKTOB KOTOpbIE HE MOXKET | HEOOXOAMMBIM | B3IJIAAA Ha
HAY4YHO- KOPPEKTHO | JUIS CUCTEMHOTO | M3y4aeMBbIl
CBSI3bIBATH MEXAY | B3IVILIA Ha 00BEKT
c000i1 (TOIBKO M3y9aeMbIit
HEKOTOpbIE U3 00BEKT
KOTOPBIX MOXKET
CBSI3BIBATH MEXKIY
c000it)
2. Pabora c He B cocTostHumn MoxeT HalTH MoskeT HalTH, MoxeT HalTH,
undopmanuei HaXOIUTh HEOOXOIUMYIO | MHTEpHPETHPO- CHCTEMaTHU3UPOBaTh
HEOOXOUMYIO WH(POpPMAIUIO B | BaTh U HE00XO0TUMYO
UHOpMAILHIO, pamKax CHCTEMAaTHU3UPO- | UH(POPMAIIUIO, a TAKKE
00 B COCTOSIHUM | TTOCTaBICHHON BaTh BBISIBUTH HOBBIE,
HaXOIUTh 3a1a4n HE00XOAUMYIO JOTIOJTHUTEJIbHBIE
OTIeNbHBIE nHGOPMALIUIO B HUCTOYHUKHU
(bparmMeHTHI pamKax UHQOPMAIUH B paMKaX
nH(pOpPMAIUH B MOCTaBJICHHOU MOCTaBJICHHOM 3a1auu
paMKax 3aJa4u
IIOCTaBJICHHON
3a7a4uu
3. Hayunoe He moxer nenats B cocrosHnn B cocrosinuun B cocrosinuun
OCMBICJIEHUE HAaY4HO OCYILECTBIISITH OCYILECTBIIATh OCYILECTBIIATh
U3y4aeMoro KOPPEKTHBIX HAy4HO- CHUCTEMAaTUYECKUIN | CUCTEMaTUYECKUI U
sIBJIEHUs], Mpo1iecca, | BHIBOJIOB U3 KOPPEKTHBIN 1 Hay4HO- HaY4YHO-KOPPEKTHBIN
00beKTa MMEIOIUXCS Y HETO | aHaJIN3 KOPPEKTHBIN aHaIM3
CBEJICHU, B MPEJOCTABICHH | aHaJH3 NpEe0CTaBICHHON
COCTOSTHUH oif MHpOPMaIK | MPeOCTaBICHHON | HHPOpMAIHH,
NPOaHaIU3UPOBATh nHpOpMaLUH, BOBJICKAET B
TOJIBKO HEKOTOpBIE BOBJICKAET B UCCIIeIOBaHUE HOBBIE
13 UMEIOIINXCS Y HCCIIeIOBaHUE peJieBaHTHBIC
HETO CBEACHUI HOBBIE NOCTaBJICHHOM 3aaue
pelieBaHTHBIC JaHHbIE, Ipeiaraet

3a/1a4ye JaHHbIE

HOBBIE PaKypChl
MOCTaBJICHHOM 3a7a41

4. OcBoenne
CTaHAAPTHBIX
aJIrOPUTMOB
pemeHus
npodgecCUHOHAIBHBI
X 3aj1a4

B cocrosaun
peraTh TOIBKO
(G parMeHThI
ITOCTaBJICHHOH
33724 B
COOTBETCTBUH C
3aJaHHBIM
ITOPUTMOM, HE
OCBOMII
MPEJI0KEHHBIN
aITrOPUTM,

JIOTTYCKAET OMIMOKH

B cocTosaun
peniarhb
IIOCTABJICHHBIC
3aJa4d B
COOTBETCTBHUU C
3aJaHHBIM
aITOPUTMOM

B cocrosann
periathb
ITOCTABJICHHBIC
3a7la44 B
COOTBETCTBUH C
3aJaHHBIM
AITOPUTMOM,
IIOHHUMAET
OCHOBBI
MIPEII0KCHHOTO
aNropuT™Ma

He toneko Bimageer
AJIITOPUTMOM U
IIOHUMACT €ro OCHOBBHI,
HO U MpeJIaracT HOBbIE
peuIeHus B paMKax
MMOCTaBJICHHON 3a1aun




[lopsmox W mpaBuia caayd 5K3aMeHa M0 JUCIUIUIMHE IIPeroaaBaTelb
coo0maeT 00yJarmuMcs B Hadajie yueOHOTO CeMecTpa.

JlJis yCHenIHoro OCBOEHUS TUCIUILUINHBI «DHu3uka» B yd4eOHO-METONUYECKOM
NOCOOMHM TIO0 M3YyYSHUIO TUCIUIUIMHBI TPHUBOAMUTCS KPAaTKOE COJICpKAHUE KaxIou
TEMBI 3aHATHS, TIEPEUYCHb BOMPOCOB ISl MOATOTOBKH K IMPAKTHUYCCKUM 3aHITHSIM,
3aaHusl 7S KOHTPOJBHBIX pabOT M BOIMPOCH OPraHU3aldU CaMOCTOSITENbHOM
paboTHI CTYJICHTOB.

1 TEMATUYECKUM IJIAH JUCIATIIMHBI

OcBauBas kypc «®Dusnkay, CTyI€HT JOJIKEH HAyYUThCsl pabOTaTh Ha JIEKLHUSAX,
MPAaKTUYECKUX 3aHATUSIX M OPraHU30BBIBaTh CAMOCTOSITENbHYIO BHEAYJIUTOPHYIO
NesATeNbHOCTh. B Hayane nekuuu HEOOXOAMMO YSICHUThH I€llb, KOTOPYIO JEKTOP
CTaBUT Tmepea co0O0M W CTyneHTamMHu. BaXHO BHHUMATENbHO CiyllaTh, OTMEYaThb
HanboJiee CyIIECTBEHHYIO0 HH(POPMAINIO U KPATKO €€ KOHCIIEKTUPOBATh; CPAaBHUBATH
TO, YTO YCJIBIIIAHO HA JIEKIUU C MPOYUTAHHBIM U YCBOCHHBIM paHEE MaTEpHAIIOM,
YKJIaAbIBaTh HOBYIO HH(POPMALMIO B COOCTBEHHYIO, YK€ HMEIOLIYIOCS, CUCTEMY
3Hanuil. Ilo Xoay JeKuuM HEoOXOJUMO MOJYEPKUBATH HOBBIE TEPMHUHBI,
OINPENEIIECHUS, YCTaHABINBATh UX B3aUMOCBS3b C N3yUYEHHBIMU PAHEE MOHATHSIMM.

OCHOBHBIMU BHUJAaMH Y4YeOHON JEATEIBHOCTHM B XOJE€ H3yuyeHHUs Kypca
ABIIIIOTCS JICKLUH, PAKTUYECKUE 3aHATHUS U JaOOpaTOpHbIE pabOThI.

[Ipu yTeHuu JIEKIMil IpenoaBaTeslb UMEET MPABO CAMOCTOSITEIBHO BEIOMPATH
dopMbl M METOABl M3JOXKEHHUS Marepuana, KOTOpble OyayT crnocoOCTBOBATH
KaueCTBEHHOMY €ro ycBoeHuro. IIpu 3ToM mnpenopaBaTenb B YCTaHOBJIEHHOM
HOPSAKE MOXET HMCHOJIb30BaTh TEXHUUYECKHE CpEeACTBa OOyueHUs, MMEIOLIUECs Ha
Kadeape U B yHUBEPCUTETE.

Bmecre ¢ Tem, BCSIKHMI JIEKIIMOHHBIM KypC SIBIIIETCS B OINPEAECIEHHOM Mepe
aBTOPCKUM, TIPEJICTABIIAECT COOOM TBOPUECKYIO MIEPepadOTKy MaTepuaia U HEeM30eKHO
OTPaXKaeT JUYHYIO TOUKY 3PEHHMS JEKTOPa Ha IPEIMET U METOJIBI €ro MPEernogaBaHusl.
B oToli cBsA3M mpencraBisieTcsl 1enecooOpa3HbIM MPHUBECTH HEKOTOpbIE OO0IIHe
METOIMYECKHE PEKOMEHAAIMH MO MOCTPOCHUIO JIEKIIMOHHOTO Kypca U ¢opmam €ero
penoaBaHusl.

JlekuuKu COCTaBIISIFOT OCHOBY TEOPETHYECKOW MOArOTOBKM M IOCBSILEHBI
U3JIOKEHUIO KJIACCMUECKUX TMPUHIMIOB MU MeTonoB obmnactedt ¢usuku. [pu
IPOBEICHUU JICKIIUH HEOOXOAMMO HCIOJIb30BaTh TEXHUYECKUE CPEICTBA O0y4YEHUs,
OUOC, npuMeHsSTh METOJbl, CIOCOOCTBYIOIIME AaKTUBU3AIIMU IM03HABATEIHHOM
NeATeNIbHOCTH chiyiiarene. Ha nmekmusx menecoo0pa3Ho TEOPETHUECKUM MaTepuall
WJUTFOCTPUPOBATh PACCMOTPEHUEM pA3JIMYHBIX NPUMEPOB M KOHKPETHBIX 3aj]ad.
HNmeer cMbICa TpHUBIEKATh CTYIEHTOB K OOCYXJCHHIO KaK paccMaTpUBAEMOIO
BOIIpOCA B LIEJIOM, TaK M OTAEIbHBIX MOMEHTOB PACCYXIAECHUW U J1I0KA3aTEJIbCTB.



HeoOxonumo Takke HCHOJIB30BaTh BO3MOXKHOCTA MPOOJIEMHOTO  M3JI0KEHUS,
JUCKYCCHH C LETbI0 aKTUBU3ALUHU JICITEIbHOCTH CTYACHTOB.

[IpakTrueckne  3aHATHS  NPOBOIMATCA  JJIs  3AKPEIUJICHHS  OCHOBHBIX
TEOPETUUECKUX TOJOXKEHUM Kypca W peaM3alud UX B IPAKTUYECKUX pacuerax,
dbopMUpOBaHUS U PA3BUTHS Y CTYJCHTOB MBIIIJICHUS B paMKax OyayIiei mpogeccuu.

Ha npakthueckux 3aHATHSIX CJlEAyeT JOOMBATHCS TOYHOTO M aJE€KBATHOIO
BJIAJICHUS TEOPETUYECKUM MATEPUAIIOM U €T0 PUMEHEHUS I PEIICHUS 3a]1a4.

BakupiM 3BeHOM BO Bcel cucTeMe OOy4EeHHUS SIBISETCS CaMOCTOSITEIbHAs
pabota oOydaronuxcs. B IMmHUpokoM CMBICIE TMOJ HEH claeayeT IOHUMAaTh
COBOKYITHOCTh BCEH CAMOCTOATEJILHON JIESITEIbHOCTH CTYJICHTOB, KaK B OTCYTCTBUU
MPENOIABaTEeIsl, TAK M B KOHTAKTe ¢ HUM. OHa SBISETCS OJHUM M3 OCHOBHBIX
METOJIOB MOUCKA U MPUOOPETEHUsT HOBBIX 3HAHUU, pabOThI C JIUTEPATYPOH, a TaAKKe
BBITIOJIHEHUS TPEJIOKEHHBIX 3ananuii. [IpenogaBarens npu3BaH OKa3blBaTh B ATOM
METOAUYECKYID TMOMOIIb CTYJIEHTaM W  OCYIIECTBIATH PYKOBOJICTBO X
CaMOCTOATENbHON pabOTOM.

Heo0xonumMo KOHTPOJIMPOBATH CTENEHb YCBOEHUS CTYACHTAMU TEKYIIETrO
MaTepuana, a TAKXKE YPOBEHb OCTATOYHBIX 3HAHUM MO YK€ N3YUYECHHBIM TEMAM.

C uenpro GopMupoBaHUS MOTHUBAIIMM MU TIOBBIIIEHUS HHTEpeca K IPeaMeTy
oco00e BHHMMaHHE IIPH YTCHUU Kypca HEOOXOIUMO OOpaTHTh Ha TEMbI, KOTOPHIE
MOXHO MPOWUTIOCTPUPOBATh NPUMEpPaMU U3 TMPAKTUUYECKOM cdepbl, CBI3bIBAS
TEOPETUYECKHE TIOJNOKEeHUsT ¢ Oyaymed mnpodecCUOHANBHONW —IeSTEIbHOCTHIO
CTYJICHTOB.

TemaTtudeckuii 11aH JEKIIMOHHBIX 3aHSATHUH MPEICTABICH B TAOIHIIC 2.

Tabmuma 2 - Ctpykrypa JI3

Home
P Tema
TEMBI
1 Henu u 3apaun qucuuruiniel. Kunemaruka
2 JnHamuka
3 DHeprus
4 MoMmeHT uMIyabca U TMHaMUKa BpallaTeIbHOTO ABM)KEHUS
5 DneMeHThl MEXaHUKHU CIUIOIIHBIX CPeJl
6
Mexannueckue KojaeOaHus ¥ BOJTHBI
7 DEeHOMEHOJIOTNYECKasi TEPMOIMHAMUKA
8
MonekynsipHO-KUHETHYECKask TEOpUs
9 .
DnemMeHThl GU3NYECKON KHHETUKHI
10
DIIEKTpOCTaTUKA




11
[IpoBOIHUKHY B IEKTPUUYECKOM TOJIE

12 JIMDIIEKTPHUKH B AJIEKTPHUECKOM T10JIe
13 [ToCTOSIHHBIN IEKTPUUECKUI TOK
14 MarauTocrarnuka
15 M
arHUTHOE II0JIC B BEIIICCTBE
16 DNeKTPOMArHUTHASI UHTYKLUS
17 VYpaBHenust MakcBeia
18 DNEeKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBI

19 WuTepdepeniys BoIH

20 Judpakius BOJIH

21 [Monsipuzanus BOIH

22 KBaHTOBBIE CBOICTBA ANEKTPOMATHUTHOTO U3IyUEHUS
23 [TnanerapHas MOjIEIb aTOMa

24 KBanToBas MmexaHuka

25 KBanTOBO-MEXaHMYECKOE OMMCAHUE aTOMOB U MOJIEKYIT

Ecnu nextop mpuriamaeT CTyJIeHTOB K IUCKYCCUH, TO HEOOXOAUMO MPHUHSTH B
Hel akThuBHOE ydacTue. Eciu Ha JeKIuu CTyICHT HE TOJIyYrJI OTBETAa Ha BOSHUKIIINE
y HEro BOIPOCHI, OH MOXET B KOHIIC JICKIIMU 3a/1aTh 3TH BOMPOCHI JIEKTOPY Kypca
JTUCITUTUTUHBI.

Tema 1. Ilean v 3agauyn aucuumiInHbl. KnHemaruka
Knoueswvre sonpocor memor:

1. lenp u 3amauu AMCHMIUIMHBL. MeCTO JUCHUIUIMHBI B CTPYKTYpe
oOpa3oBatenbHOU Mporpammel. [InanupyemMblie pe3ynbTaThl 0CBOCHUS TUCUUILIUHBI.

2. OCHOBHbBIE KMHEMAaTHUECKHE XapaKTEPUCTUKU KPUBOJUHEHHOIO JABMXKEHUS:
CKOPOCTH U YCKOPEHHUE.

3. HopmanbHOE U TaHTeHIMAIbHOE YCKOPEHHE.

4. KuHeMaruKa BpalllaTeIbHOTO JIB)KEHHUS: YIJIOBasi CKOPOCTb M YIJIOBOE
YCKOPEHHUE, UX CBA3b C JIMHEHHOU CKOPOCTBIO U YCKOPEHUEM

Kntouegvie nowamus: CKOPOCTb, YCKOPEHHE, KPUBOJIMHEHMHOE JIBHXKCHUE,
BpAILlaTEIbHOE JBUKCHHE

Jluteparypa: [5, c. 7—13].

MeTtoau4ecKkue peKOMeHAAI MU

JlaHHas Tema M3y4yaeT KMHEMATHUKY - Pa3[e] MEXaHUKHU, B KOTOPOM H3y4daeTCs
JIBUKCHUE MaTE€pHUaIbHBIX TEJI B MPOCTPAHCTBE C TEOMETPUYECKON TOYKH 3PEHHUS, BHE
CBSI3U C CUJIAMH, OIIPEIEIISIFOIMMU 3TO JIBUKEHUE.

Ilox nBMXKEHHMEM TOYKHW, MEXaHUYECKMM JBMKCHHMEM, MOHHMMAIOT W3MEHEHHE
MOJOKEHUSI TOYKM WM Tela B MPOCTPAHCTBE. JIBMJKEHHME TOYKM WM TeJa




MIPOUCXOJUT B NPOCTPAHCTBE C M3MEHEHUEM BpeMeHH. [Ipu 3TOM MpPOCTPaHCTBO
MPEIIONIAracTcsi TPEXMEPHBIM ABKIWIOBbIM. Ero cBOWCTBA BO BCEX TOYKaxX H
HANPABJIECHUSIX OJIMHAKOBBI W HE 3aBHUCAT OT TEJ, HAXOMSUIUMXCS B HEM, U OT HX
nBrkeHui. Takoe MpoCcTpaHCTBO HA3bIBAIOT A0COIIOTHBIM.

UtoObl XapakTepu3oBaTh ABUKEHHE KaKOH-TUOO TOYKM WM Teja, HYXKHO
CPaBHUTh UX MOJOXKEHUE C TMOJIOKEHUEM KaKoro-inbo APYyroro Teia, Ha3bIBAEMOTO
TEJIOM OTcyeTa. B KuWHemaThke [BWXKEHUE 3aJal0T OTHOCUTEIBHO KaKO-1100
CUCTEMBbI OTcueTa. 3a/aTh JABUKEHHE TOYKM WM Tella OTHOCHUTEIbHO KaKoW-JI10o
CHUCTEMBI OTCUETA — 3HAYUT JaTh YCJIOBHS, MMO3BOJISIOIIME HAUTU MOJOKEHHE TOUYKU
WIH TeJla B JTI000M MOMEHT BPEMEHU OTHOCUTEIBHO 3TOM CUCTEMBbI OTCUETA.

JIBMKy11asicsl TOYKA OMMUCHIBAET B IMPOCTPAHCTBE HEKOTOPYIO JIMHUIO.

Jta  JUHUA, MPEACTABIISAIONIAS coOOlf  TreoMEeTpPUYECKOE MECTO
IIOCJIEIOBATENIbHBIX TTOJOKEHUM JBIKYILIECUCS TOYKUM B pacCMaTpUBAEMON CUCTEME
OTCYETa, Ha3bIBACTCA TPACKTOpUEU TOUKU. [10 BUAY TpaeKTOpUn BCE IBUKEHUS TOUKU
JENSATCS Ha NPSAMOJIMHENHbIE M KpUBOIMHEHbIE. CylECTBYIOT TpU Ccrocoda 3a1aHus
JNBUKEHUSI TOUKHU: €CTECTBEHHBIN, BEKTOPHBIM U KOOPIUHATHBIM.

[Ipy wu3yuyeHHM [OaHHOM TEeMbI HEOOXOAMMO PACCMOTPETh OMPECICHUE
CKOPOCTH M YCKOPEHHUsI TOYKU. YICIUTh BHHUMAHHUE IIOCTYIIATEIIBHBIM U
BpAILIATEJIbHBIM JBUKCHUSIM.

Bonpocwv ona camokonmpona:

1. Yto Ha3bIBaeTCs MaTepHabHON Toukoi? [louemy B MeXaHHUKE BBOIAT TAKYIO
MOJIENB?

2. Yto Takoe cuctema orcuera?

3. Urto Takoe BekTOp nepemenienus’? Beerna au Momynab BEKTOpa MepeMeIeHUs
PaBEH OTPE3KYy MyTH, NPOUIEHHOMY TOYKOM?

4. Kakoe 1BU)KE€HUE Ha3bIBAETCS MOCTyNATEeIbHBIM? BpaIlaTEIbHBIM?

5. Jlaitite ompeneneHusi BEKTOPOB CPEIHEH CKOPOCTH M CPETHEro YCKOPEHHS,
MTHOBEHHOW CKOPOCTH M MTHOBEHHOTO YCKOpeHUs. KakoBbl MX HarpaBiieHUs?

6. UYrto xapakTepu3yeT TaHI€HIMAJbHAs COCTABIAIOMIAS  YCKOPEHUS?
HOpMaJIbHAsl COCTABIIAIONIAsA yckopeHus? KakoBel nx Moxymnu?

/. BO3MOXHBI JIM JBWXKEHUS, NPU KOTOPBIX OTCYTCTBYET HOPMAJIBHOE
yckopeHue? TaHreHuuaibHoe yckopenue? [IpuBenure npumepsl.

8. Uro Ha3bIBaeTCs YIIOBOM CKOpOCThIO? yIIOBBIM yckopeHuem? Kax
ONPEAEISAIOTCA UX HAIPABICHUS ?

9. KakoBa cBs3b MEX/y TMHEHHBIMHU U YTIIOBBIMH BETUUMHAMU?

Tema 2. luHaMuka
Kniouesvie 6onpocwt memui:

1. UnepuuanbHble CUCTEMBI OTCYETa U NepBbIi 3aKk0oH HploTOHA.
2. Bropoii 3akon HproTona.
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3. Macca, nmmynsc, cumia.

4. YpaBHEHHE IBUKEHUS MaTEPUAIIBHON TOUKH.

5. Tpetuii 3akoH HploTOHA U 3aKOH COXpaHEHUS UMITYJIbCA.

6. 3aKOH BCEMHUPHOTO TATOTCHUSI.

7. Cuiibl TpeHus.

Knrouegvie nonamus: WHEpUHAIBHBIE CHUCTEMBI OTCUYETa, 3aKOHbI HbIOTOHA,
Macca, UMITyJIbC, CUja

Jluteparypa: [5, c.14 - 22].

MeToau4ecKkue peKOMeHAAI MU

JIBIDKEHHE TeNl BO3HHMKAET M M3MEHSIETCS B PE3yJbTaTe B3aUMOJICUCTBUS.
B3aumonelicTBue  MOXET  OCYHIECTBISITRCA ~ KaK  MEXKAY  HEMOCPEACTBEHHO
CONPUKACAIOLIMMHUCS TEJIAMH WJIM YaCTUIIAMU BEUIECTBA, TaK U YAAJICHHBIMU JIPYT OT
JIpyra d4epe3 Tak Ha3piBaemMoe (usmyeckoe rmone. Mepoil MeXaHUYEeCKOro
B3aMMOJICHCTBUS TEJl SIBJISICTCS BEKTOPHAs BEIMYMHA, KOTOpPAsk HA3bIBAETCSI CUJIOH.
N3mepenne cuiibl MOKHO MPOBOJIUTH CTATUYECKUMU U JJUHAMUYECKUMU CIIOCO0aMu

B ocHoBe nuHamuku jexar Tpu 3akoHa HerotoHa, copmynupoBannbie B 1687
I. B €r0 3HaMEHUTON paboTe «MaremaTudyeckue Hayaiaa HaTypalbHOU (uiocopum.
B nanHoi1 TEME pacCMOTPUM MOCIEA0BATEIBHO 3TH 3aKOHBI.

Heo6xonumo u3yuuTh 3aKOH BCEMUPHOTO TATOTEHUS U MOHATHE CUIIBI TSXKECTH.
PaccmoTpeTs cuibl ynpyrocTu, CWIy TPEHUS, ABWKEHHUE Tejla MO OKPYXKHOCTH, a
TaKXe BEC TeJIa U HEBECOMOCTb.

Bonpocwet ona camoxonmpons:

1. Kakas cucrema orcuera Ha3biBaeTCs uHepuuanbHOU? [louemy cucrtema
OTCYETAa, CBsI3aHHAs C 3eMJIEN, HEMHEpLIMAIbHAS ?

2. Yto Ttakoe cuna? Kak ee MOXKHO OXapakTepHu30BaTh?

3. SBnsercs nu mepBbld 3akoH HprOTOHa ciencTBUEM BTOPOTO 3aKOHA
Herorona? [louemy?

4. B yeM 3aKi1t04aeTcsl MPUHITUIT He3aBUCUMOCTHU JIEUCTBUS CHJT?

5. KakoBa usnueckas CynHocTh TpeHusi? B yem oTiimuue cyxoro TpeHus oT
xuakoro? Kakve Buibl BHENIHETO (CyXOro) TPEHHUs Bbl 3HAETE?

6. Uro Ha3bIBaeTCs MeEXaHMYECKOW cucTteMoi? Kakue CHCTeMBbI SBISIOTCS
3aMKHYTbIMH? SIBsiercs mu Beenennast 3amMmkHyTo# cuctemon? [louemy?

/. B 4eMm 3akirodaeTcsl 3aKOH COXpaHEHHUs uMITylibca? B Kakux cucremax oH
BeinonHsieTcs? [louemy oH siBisieTcst GyHIaMEHTAIBHBIM 3aKOHOM TIPUPOJIHI?

8. Kakum cBOMCTBOM MpOCTpaHCTBA OOYCIIOBIUBAETCS CIPABEIIIMBOCTH 3aKOHA
COXPaHEHMS UMITYJIbca?

9. YUrto Ha3bIBaeTCs LIEHTPOM MacC CHUCTEMbl MarepualibHbIXx Todek? Kak
JIBHKETCS] HEHTP MAcC 3aMKHYTOW CHCTEMBI?
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Tema 3. Dneprus
Knioueswvie sonpocel membi:

1. Cua, paboTa u OTEHIIUAIbHAS SHEPTHSI.

2.KoHcepBaTUBHbBIE 1 HEKOHCEPBATUBHBIE CUJIBL.

3. Pabora u KuHeTHYECKast SHEPTHUs.

4.3aK0H COXpaHEHHUs ITOJIHOM MEXaHWYECKOM DHEPTUU B I10JI€ IOTCHIHAIBHBIX
CHIIL.

Knrouesvie nonamus: cuna, pabota, NOTEHUMAIbHAsA U KUHETUYECKask SHEPIHs,
3aKOH COXPAaHEHUs YJHEPTUH, COyIapEHUE

Jluteparypa: [5, ¢.23 - 33].

MeToanueckue peKoMeHAAun

OHeprusi — 9TO YHUBEpcalbHas Mepa pa3IMYHbIX (QOpM JABMIKEHUS U
B3aumozeicTBus. C pa3nuuHbiMA  GHOpMaMU  JIBUKCHUS MaTEPUHM  CBSI3BIBAIOT
paznuyHbie (OPMBI DHEPIHH: MEXaHUYECKYIO, TEIUIOBYI0, JJIEKTPOMArHUTHYIO,
AlepHy0. l3MeHeHne MEXaHWYeCKOro MJBWKEHHUsI Tela BBI3BIBACTCS CHUJIAMU,
JNEUCTBYIOIIMMHU HA HETO CO CTOPOHBI APYTUX TEIL.

KoncepBaruBHOW (NMOTEHIMANBHOM) HA3bIBAIOT CHILY, paboTa KOTOpOW
OIPEAENACTCS TOJBKO HAaYaJbHBIM U KOHEUHBIM IIOJIOKCHUSMU TEJIA U HE 3aBUCUT OT
dopmbl TyTH. KOHCEpBATUBHBIMU CHJIAMU SIBJISIFOTCS CHJIBI TSTOTEHUS, YIPYTOCTH.
Bce uneHTpanbHble CHIIBI KOHCEPBAaTHMBHBI. IIprMepoM HEKOHCEPBATUBHBIX CHII
SIBJISIFOTCSL CUJIBI TPEHUA.

PaGora cunbl — 3TO KOJMMYECTBEHHAs XapaKTEpHUCTUKA IMpolecca oOMeHa
SHEPrUEN MEXK/y B3aUMOICVCTBYIOIUMHU TEIIAMMU.

UtoOBl OXapaKTepu30BaTh CKOPOCTh COBEPIIEHUS Pa0OTHI, BBOAAT IMOHSTHE
MOIIHOCTH.

HeoOxonmuMo u3yduTh TMOHATHE KUHETUYECKOM M TOTEHIUAIBHOW JYHEPTUH.
PaccMoTpeTs 3aK0H COXpaHEHUSI SHEPTUU U TTIOHATUE COYAAPEHUS.

Bonpocwt ona camoxonmpons:

1. B uem paznuune Mex1y MOHITUSIMU SHEPTUU U paOOTHI?

2. Kakyro paboTy coBepliaeT paBHOACHCTBYIOIAS BCEX CHJI, TPUIOKEHHBIX K
TEIY, PABHOMEPHO JIBHXKYLIEMYCSI IO OKPYKHOCTH?

3. Yro Ttakoe MomHocTh? BeiBenute ee popmyamy.

4. Jladite ompeneraeHUss W BbIBEAUTE (POPMYJbl JJIi HM3BECTHBIX BHJIOB
MEXaHUYECKOU DHEPTUM.

5. KakoBa CcBsA3p M€Ky CUJION U MOTEHIIMAIBHON SHEPTUEN?

6. Uem 00yCIIOBIIEHO H3MEHEHNE TTOTCHIIMAIIBHON YHEPTUN ?

7. HeobxomuMo 1 yCIOBHE 3aMKHYTOCTH CHUCTEMBI JJIsi BBIIIOJHEHHS 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHepruun’?
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8. B uem 3akiroyaercs 3aKOH COXpPAHEHHsI MEXaHUYECKOM sHeprun? Jis kakux
CUCTEM OH BBIIIOIHSETCS ?

9. B uem ¢usmueckas CyIHOCTh 3aKOHA COXpPaHEHUS U TPEBpallCHUA
sHeprun? [loueMy oH siBiIsieTCs PyHIaMEHTaIbHBIM 3aKOHOM IIPUPOIBI?

10. Yem omimyaercs aOCOIIOTHO YIPYTHil yaap OT aOCOIIOTHO HE YIPYroro?

Tema 4. MoMeHT UMITYJIbCA U JMHAMHUKA BPALIATEILHOTO JABHKEHUS
Kniouesvie 6onpocwvt memui:

1. MOMEHT uMITyabCa MaTEPUAIBHON TOYKU U MEXAHUYECKON CUCTEMBI.

2. MOMEHT CHUJIBI.

3. YpaBHEHHE MOMEHTOB.

4. 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCa MEXAHUUYECKON CUCTEMBI.

5. OCHOBHOE ypaBHEHHE AMHAMUKH BpalaTelIbHOTO JIBUKEHUS TBEPAOIO Tela
C 3aKPEINJIEHHON OCBIO BPAICHUS.

6. MomeHT nMmItysbca Tena.

/. MOMEHT UHEPIIHH.

8. Teopema Ll Teiinepa.

9. Kunerndeckasi SHEpTHs BpPAIIAIOIIETOCS TBEPIOTO Tea.

Knrouesvie nonamus: MOMEHT UMIYIbCa, MOMEHT CHJIbI, MOMEHT HWHEPLHUH,
teopema llITeliHepa, KNHETHYECKas! SHEPTUS BpALalOLIErocs TBEPAOTO Tea

Jluteparypa: [5, c. 34 - 45].

MeToanueckue peKoMeHAAun

B nanHOM TemMe HEOOXOMMMO M3YYUTh MOMEHT MHEPIIMU MaTepHATbHON TOYKU
U CHUCTEMBI OTHOCUTEIBHO OCH BpallleHus. MOMEHT MHEPIMHU TEJla 3aBUCHUT OT TOTO,
OTHOCHUTEJIbHO KaKOW OCH OHO BpAallaeTCs M Kak pacmpeiereHa macca Tena Mo
00BEMY.

Ecnu n3BecTeH MOMEHT MHEPIIMHU TEIAa OTHOCUTEIIBHO OCH, ITPOXOISIIEH Yepes
€ro IEHTP Macc, TO MOMEHT MHEPIMU OTHOCHUTEIIBHO 000U Npyroi mapaiiebHON
ocu onpeneiserca reopemon Llrerinepa.

PaccMmoTpers MOHSITHE MOMEHTA CHUJIBI OTHOCUTEJIBHO HEMOABWKHOM TOYKH U
HEMOJIBM)KHOM OCH.

B nmanHom paszmene ocoboe BHHMMaHHE YIEISETCS OCHOBHOMY YPaBHEHHUIO
JVHAMUKYU BPAIIATENbHOTO JIBUKEHUS TBEPIAOTO TEIIA.

N3yunTh moHSATHE MOMEHTA UMITYJIbca (KOJMYECTBA JBHXKCHUS) MaTepruaibHON
TOYKH U TBEPAOTO TENa.

VYnenuth BHUMaHUE QYHAAMEHTAIBHOMY  3aKOHY NpUpPOAbl - 3aKOHY
COXPAHEHUSI MOMEHTA UMITYJIbCA. OH sBiIAeTCS  CIEACTBUEM HM30TPOIHOCTH
MPOCTPAHCTBA: HWHBAPUAHTHOCTh (PU3WYECKUX 3aKOHOB OTHOCHUTEIIBHO BBIOOpa
HaIIpaBJICHUs OCEN KOOPAUHAT CUCTEMBI OTCUETA.
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Bonpocwt ona camoxkonmpons:

1. Yto Tako€ MOMEHT MHEPLUHU Telia?

2. KakoBa pojib MOMEHTa MHEPIIUHN BO BpAIllaTeIbHOM JIBUKCHHUH?

3. Chopmynupyiite u noscaute teopemy Lllteitnepa.

4. Yto Ha3bIBA€TCI MOMEHTOM CHUJIbI OTHOCUTEIHHO HEMOJBUXKHON TOYKH?
OTHOCHUTENBFHO HeNoABMWAKHOM ocnu? Kak onpezensiercss HanpaBieHUe MOMEHTA CUJIbI?

5. BoBegute u chopMmynaupyiTe ypaBHEHHE IUHAMHKH BpallaTebHOTO
JIBU)KEHHS TBEPAOTO TEJa.

6. UTo Takoe MOMEHT UMITyJIbCa MaTepuagbHON TOuku? TBepaoro Tena? Kax
ONPENIEIIAECTCS HAIlPaBJIEHNE BEKTOPA MOMEHTA UMITYJIbCa?

7. B yem 3akioyaercs (pu3MUecKas CYIIHOCTb 3aKOHAa COXPAHEHHS MOMEHTa
nMmiynbca? B kakux cucremax oH BeInoaHseTcs? [IpuBenure npumMepsl.

8. KakuMm CBOHCTBOM CHMMETPUM HPOCTpPAHCTBA  OOYCIIOBIMBAETCA
CIPAaBEJIMBOCTh 3aKOHA COXpaHEHUs MOMeEHTa umnynbca? ConocTaBbTE OCHOBHBIE
YpaBHEHMS  JWUHAMUKM  TOCTYINATEJIbBHOTO W BPALATEIbHOIO  JIBVIKEHUU,
ITPOKOMMEHTUPOBAB UX aHAJIOTHIO.

Tema 5. J1eMeHTHI MEXaHUKH CIJIOUIHBIX Cpe/
Knrouesvie 6onpocol memol:

1.06mume cBoCcTBA KUIKOCTEH U ra30B

2. CTarmoHapHOE TEUYCHUE UICATLHOM KUIKOCTH

3. YpaBHenue bepnymn

4. neanwHO ynpyroe Temo

5.¥Ympyrue HanpspkeHus U aedopMaium

6. 3akon ['yka. Moayins FOnra.

Knwouesvie nonsamus: naBiIeHUE, BI3KOCTh, YIPYroe TeEIO, YypaBHEHUE
bepuynmm, nedopmarus, HanpsokeHne, 3aK0H ['yka, pexKUMBbI TEUSCHUS KUIKOCTH

Jluteparypa: [5, c. 57- 66].

MeToanuyeckue peKoMeHAaAuu

PeanbHble Tena He SBIAIOTCS aOCONMIOTHO ympyrumu. B gaHHOM Teme
HE0OXO/IMMO U3YYMTh MOHATHE JIepopManuu TBEpAOro Tena. Paccmorpers ymnpyrue
HanpspKkeHus u qedpopmanuu. JJns mansix nedopmariuii OTHOCHUTEJbHAs
nedopmanysi MPOMOPIMOHATIbHA HampspDKeHUt0. BBectu monsTHs koddduimeHta
OPONOPLMOHATILHOCTA  (MOIYJAb  YOPYrOCTH), KOTOPBIA  YHUCIEHHO  paBeH
HaNpsDKEHUIO, KOTOPO€ BO3HHUKAET TNPU OTHOCUTENbHOW Jedopmariuu, paBHOU
enunuiie. st ciayyass OQHOCTOPOHHETO PACTSKEHUA (CKATHSA) MOAYNb YHPYrOCTH
HasbiBaeTcs moaynem FOnra. Paccmorpers 3akoH I'yka.

OCBOUTH 3J€MEHTHl MEXaHUKHU KUAKOCTEN. CBOMCTBA KUAKOCTEH U ra30B BO
MHOIOM OTAu4aroTcs. Monekynasl rasza, CcoOBepllas XaOoTHYECKOE JIBH)KCHHE,
PAaBHOMEPHO 3alOJHSIOT BECh MNPEJOCTaBICHHBIM UM 00bEM. B skuukoctsix, B
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OTJIMYME OT ra3oB, CPEHEE PACCTOSHUE MEXKIY MOJIEKYIaMHU OCTAETCS MPAKTUYECKH
NOCTOSTHHBIM. JKUAKOCTB, coxpaHsisi 00bEéM, MpUHUMAET (OpMy COCyla, B KOTOPOM
OHA 3aKJIIOYCHA.

OpnHako B psAne ciaydaeB, KOIJa *XUAKOCTH U ra3bl MOXKHO pacCMaTpHUBaTh Kak
CIUIOIIHYIO CpEAy, X MOBEICHUE ONMMUCHIBAETCS OAMHAKOBBIMU 3aKOHAMU — 3aKOHAMMU
ruapoa’pomexaHuku. [103ToMy mob3yr0TCs €IMHBIM TEPMUHOM "KUJKOCTB".

B ¢wusuke ucnonezyercs ¢uznueckas MOIEIb HEC)KUMAEMOW >KHJIKOCTH —
AKHUJIKOCTH, IIJIOTHOCTh KOTOPOM BCIOY OIMHAKOBA U HE MEHSETCSI CO BPEMEHEM.

Jlath onpezneneHue NaBICHUIO XKUJIKOCTH. OOpaTuTh BHUMAHUE HA YpaBHEHUE
HEPa3pbIBHOCTH, a TAK)KE Ha ypaBHEHUE bBepHyn —BbIpakeHUE 3aKOHA COXPAHEHUS
SHEPTrUU MPUMEHUTEIBHO K YCTAHOBHUBIIEMYCSI TEUEHHIO UACATBHOU KUJKOCTH.

PaccMoTpeTh BUABI PEKMMOB TEUEHUS KUAKOCTH W METOABI OINpPEACIICHUS
BSI3KOCTH.

Bonpocwt ona camoxonmpons:

1.Yto Takoe naBiieHue B xKUAKOCTU? JlaBleHWe — BeIWYMHA BEKTOpHAs WJIU
ckanspHas? KakoBa equnniia gainenust B C1U?

2. ChopmynupyiiTe 1 mosicHuTe 3akoHbl [lackans u Apxumena.

3. Uto xapakTepHO ISl YCTAaHOBUBIIIETOCS TEUEHUS KUIKOCTH?

4. KakoB (pU3MYECKHil CMBIC]I YpaBHEHHUS HEPA3PBIBHOCTU JJII HEC)KUMAEMOM
KUIKOCTH U KaK €T0 BBIBECTH?

5. BriBenute ypaBaenue bepryinu.

6. Kak B moTOKe )UAKOCTH U3MEPUTHh CTATUYECKOE JaBlICHUE? TUHAMUYECKOE
naBjIeHUE? MOJHOE JaBlIcHHUE?

7. YTO Takoe rpaJiueHT CKOPOCTH?

8. KakoB ¢u3ndeckuit cMbica KOdpGUIIUEHTa THHAMUYIECKON BIA3KOCTH?

9. Kakoe TeueHue >KUIKOCTU HA3bIBAETCA JaMUHApPHBIM? TypOyneHTHbIM? UTO
xapakrepusyeT uncio PeiiHonbaca?

Tema 6. Mexannueckue KOJCOAHUA M BOJTHBI
Knrouesvie 6onpocwvt memur:

1. WneanbHbli TrapMOHUYECKUH OCHWIISATOP. YpPaBHEHUE HJICAIBHOTO
OCLMJUIATOPA U €TO PEILICHHUE.

2. Awmmuutyna, yactora U (aza xonebanus. Ilpumepbl KosjedarenbHBIX
JBYKEHUHN PAa3IMYHON (hPU3UUECKOU TPUPOIBI.

3. BonnoBoe nBwxenue. Ilnockas rapmoHuyeckass BOJHBL. [[JTMHA BOJIHBI,
BOJTHOBOE YHCJIIO, (Pa30Basi CKOPOCTh. YpaBHEHHE BOJIHbI

Knrouegvie nonsamusi: TapMOHUYECKUN OCLUIUIATOP, aMIUTUTY/a, 4acToTa, (a3a
KoJIeOaHMsl, BOTHOBBIE MPOIIECCHI

Jluteparypa: [5, ¢.253 - 293].
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MeToanyeckue peKOMeHAAlMU

B nanHoif TeMe HE0OXOAMMO O3HAKOMHUTHCS C OOIIMM MOIXOJOM K H3YUCHHIO
KoJeOaHui pa3nuyHOW (u3MUecKod mpupoabl. PaccMoTperb rapMOHHYECKHE
KOJICOaHUS ¥ UX XapaKTEPUCTUKHU.

O3HaKOMUTBCA C perieHueM TUuPQPepeHIHaIbHOTO YPABHEHHS] TAPMOHUYECKUX
konebanuil. 'apmMoHnueckne konebaHusi u300pakaoTcs TpadUUYecKd METOIOM
BpAILIAIONIEr0Cs BEKTOPA aMILUIMTYBI MM METOAOM BEKTOPHBIX auarpaMm. M3yuuts
AKCIIOHEHIMATBHYIO (OPMY 3allMCH FTAPMOHUYECKHUX KOJICOaHUH.

Paccmorpers  uwpeanbHbld  rapMoHWYECKUMUd — ocuwuiaTop.  [Ipumepamm
FapMOHUYECKOTO  OCHWJUISATOpA  SABISIIOTCA  NPYKUHHBINA, MaTEMaTUYECKUd U
(¢u3nueckuii MasTHUKHU. PaccMOTpeTh NOHITHE pEe30HAHCA.

B nmanHoil Teme Tak ke 00s3aTeNbHO HM3Yy4YWTh BOJIHOBOW mpouecc. Ecium
BO30yIUTh KoJIeOaHMsI B KAaKOM-IIMOO TOYKE cpeabl (TBEPAOM, JKUIKOW WIH
razoo0pa3Hoi) TO, BCJIEICTBUE B3aMMOAEWUCTBHUS MEXAY YaCTULAMHU CpEAbl, 3TU
KoJieOaHusi OynyT mepeaaBaTbCcsl OT OAHOW TOYKHM Cpelbl K APYroll cO CKOPOCTHIO,
3aBUCSILIEN OT CBOKCTB CPEJIBI.

[Ipu paccMoTpeHUHN KOJIeOaHW HE YUUTBIBAECTCS JI€TAIbHOE CTPOCHHUE CPENbL;
cpema paccMaTpUBaeTCs KakK —CIUIOIIHAs, HENPEpPhIBHO paclpenci€éHHas B
OpOCTpaHCTBE U 00Nafaromas ynpyrumMu CBOMCTBaMHU.

Cpena Ha3bIBaeTCsl JIMHEWHOW, €CIM €€ CBOWMCTBA HE W3MEHSIOTCS MO
NEeWCTBUEM BO3MYILICHUH, CO3/1aBAEMbIX KOJICOAHUSIMHU.

BosHOBBEIM MIpOLIECCOM MM BOJHOM HA3bIBACTCs IPOLIECC PACHPOCTPAHEHUSA
KoJieOaHWil B CIUIONTHOM cpene. BBeCTH MOHSATHS JTMHBI BOJIHBI, BOJHOBOTO YHMCIIA,
¢azoBoii ckopocTu. PaccMoTpeTh ypaBHEHUE TIIOCKON BOJIHBI.

Bonpocwt ona camoxonmpons:

1. Kakoe aBuxenne Ha3bIBaeTCs KOjieOareIbHbIM?

2. UTo Ha3bIBAIOT aMIUIUTYIOHN, IEpUoIoM, Ga3oit KoaebaHus?

3. Kak mepuwox xomneOaHus MasTHUKA 3aBUCHUT OT aMIUIMTYIAbl MPH MAabIX
aMILTATYHax?

4. Yto Ha3pIBaeTCI MaTEMaTHICCKUM MasSTHHKOM?

5. Kak Ha3zbpIBaeTCsi SBJICHHE PE3KOTO BO3pACTaHUS aMIUIUTYIbl KoJeOaHWi?
[Tpu KakoM yCJIOBHHM OHO HACTyIaeT?

6. Kak onpeznensercs AeKpeMEHT 3aTyXaHHs?

7. Yto Ha3pIBaeTCs JOOPOTHOCTHIO KOJIEOATENHHOU CUCTEMBI.

8. Kakue mporiecchl Ha3bpIBaIOTCSI BOTHOBBIMU?

9. Kakue TumbI BOJIH BBl 3HaeTE?

10. Yto mpencrapinser cob0i BOJIHOBOE ypaBHEHHE.
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Tema 7. ®eHOMeHOTOTHYECKAS TEPMOAUHAMMKA
Knrouesvie gonpocvr memuol:

1. Tepmoamnamuueckoe paBHOBecHE U TemIieparypa. HymeBoe Hauano
TEPMOJMHAMUKH.

2. DMnupuyeckas TemneparypHas mkana. Ksasucrtaruueckue mporecchl.

3. YpaBHEHUE COCTOSHUS B TEPMOIMHAMHUKE.

4. O0OpaTtumbie U HEOOpATUMBIE MPOIIECCHI.

5. [IepBoe Hauano TEPMOJUHAMUKH.

6.TerutoemMkocTh. YpaBHeHue Maiiepa.

7. W3oxopuyeckui, H300apUUECKUM, H3O0TEPMUUCCKUM, aauabaTHICCKUN
IPOLIECCHI B UICANIbHBIX T'a3aXx.

8. [IpeoOpa3zoBanue TEMIOTH B MEXaHHUECKYIO paboTy.

9. [Muxi KapHo u ero ko3 (HUIMEHT MOIE3HOTO ICHCTBHS.

10. DuTponus.

11. Bropoe Ha4asio TepMOJAUHAMHUKHU.

Knwouesvie nonamusa: naBieHue, Temmeparypa o0BEM, TEIUIOEMKOCTh
M30IPOLIECCHI, MEPBOE HAYAJIO TEPMOAMHAMUKH, BTOPOE Ha4danio TEPMOJUHAMUKH,
sHTponus, uukia KapHo, K

Jlureparypa: [5, c. 99-115].

MeToanuyeckue peKoMeHAaAuu

B nanHoit TeMe HEOOXOIMMO M3YUYUTh UHTCHCUBHBIC M IKCTEHCUBHBIE CBOMCTBA
BeniectBa. (Oco0oe BHHMaHHE YAEIUTh OCHOBHBIM TMapaMeTpaM COCTOSHHUS
TEPMOJIMHAMUYECKON CUCTEMBI: aOCONIIOTHOM TemmepaType, a0COIIOTHOMY JaBICHUIO
U yeIbHOMY 00beM (MM TIIOTHOCTH) TeJa.

Paccmotrpers ypaBHeHne MenaeneeBa—Kiaiiiepona s uAcalbHBIX Ta30B,
BBECTH MOHATHE YHUBEPCAJIBLHOM Ira30BOM MTOCTOSTHHOM.

CryaeHT HOJDKEeH TOHSATh OCOOCHHOCTM TPUMEHEHUS B TEPMOJUHAMUKE
00111ero 3aK0oHa COXPaHEHUSI U MPEBPAICHUS YHEPTUH.

VYACHUTh NPUHLUIMAIBHYIO pa3HUIy MEXIYy BHYTPEHHEW DHEprueu,
OJTHO3HAYHO ONpeesieMON JaHHBIM COCTOSIHUEM padouero Tefa, a Takxke padoToi u
TEIJIOTOM, KOTOpPbIE MOSIBISIOTCS JIMIIb MPU HAJTUYHMK IIpoliecca nepexoga padodero
T€JIa U3 OJHOTO COCTOSHMM B IPYIO€ U, CJIEI0BATEIBHO, 3aBUCAT OT XapaKTepa 3TOro
npoiecca (ImepBoe Hayajao TePMOAUHAMHUKH ).

N3 skcriepuMEHTaIbHBIX OIBITOB M3BECTHO, YTO COOOIIEHUE Pa3HbIM TellaM
OJIMHAKOBOTO KOJMYECTBA TEIUIOTHI NMPUBOAUT K HATPEBAHUIO HX 10 PA3IUYHOU
pasHoctu temneparyp. [losToMmy HEOOXOAMMO BBECTH U W3YYHTh XapaKTEPUCTHUKY,
HA3bIBAEMYI0 TEIIOEMKOCThI0. HeoOXonuMo 03HAKOMUTBECS € TEIIOEMKOCTBIO MPH
MOCTOSTHHOM JIaBJICHUU M C TEIUIOEMKOCTHIO MPHU MOCTOSIHHOM 00bEéMe. PaccmoTpeTh
UX COOTHOIIeHUE (3aKoH Maiiepa).

N3yunTh moHATHE SHTpONUU. PaccMOTpeTh pPaBHOBECHBIE, HEPABHOBECHBIE,
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oOpatuMmbie 1 HeoOpaTuMble Tporecchl. Ocob0e BHUMAaHKE YIEIUTh BTOPOMY 3aKOHY
TEPMOJUHAMUKH.

HenpepbiBHOE moiyyeHue paboOThl 3a CUET MOABEACHHS TEIJIOTHI BO3MOXHO
TOJIBKO B IIMKJIE U HEBO3MOXHO B Pa3oOMKHYTOM mpouecce. [lostomy TiareiabHO
U3y4UTE BCE BOIIPOCHI, OTHOCAIIMECS K IIUKJIaM, 0COOEHHO K MKy KapHo, KOTOpbIi
uMeeT OoJbpIIoe 3HaueHWe B TepMmoauHamuke. C €ro MOMOIIBI0 BBIBOAST BCE
aHanuTH4eckue 3aBucumoct. Gopmyna misa kg nukia KapHo, Mo cymecTBy, Takxke
ABJISIETCS. TEXHUYECKUM BBIPAKEHUEM CYLIECTBA BTOPOrO 3aKOHA TEPMOIMHAMMKHU B
IPUMEHEHUH K TEIUIOBBIM MallIMHAM.

JUIs yCIIENIHOTO PEUIeHUs] pa3IuYHbIX 3a]ad, CBSI3aHHBIX C BOJSHBIM IApOM,
Hay4YUTECh CXEMATUYHO M300pakaTb OCHOBHBIE IMpOLECChl (M300apHbIN, N30XOPHBIH,
M30TePMUYECKUN U aInabaTHBIN) U AUArPaMMBbI.

Bonpocul ona camokonmpons:

. ChopMmynupyiiTe NOHIATHE UICATBHOTO Ta3a.

. 3anMIIMTE YPABHEHHUE COCTOSHUS Ta3a.

. Kak onpenensercsa pabora raza ajis pa3InyHbIX IPOLIECCOB.

. Kakue BUIBI TEIIIOEMKOCTH BBI 3HAETE?

. Uto mpencrasisier co00i BHYTPEHHsISI SHEPT U rasa.

. Chopmynupyiite 1-e Hauasi0 TEPMOIUHAMHUKH.

. Chopmynupyiite 1-e Hauasio TEpMOIUHAMHUKY AJI U30MPOLIECCOB.
. 3anummre ypaBHeHue [lyaccona mist anmabarnieckoro npoiiecca.

O ~NOo Ok wWwhNBEk

Tema 8. MoJieky/IsIpHO-KMHETHYECKASI TEOPUS
Knouesvie sonpocvr memor:

1. MaBnenue raza ¢ Touku 3peaus MKT.

2. TemIoeMKOCTb ¥ YHUCIIO CTETICHEH CBOOOIBI MOJIEKYJT Ta3a.

3. Pacnpenenenne MakcBeiia it CKOPOCTH MOJIEKYNT UJI€aJIbHOTO Ta3a.

4. DxcriepuMeHTaIbHOE 000CHOBaHHE pactpenesienus Makcsea.

5. Pacnipenenenne bonsiiMana u 6apomerpudeckas hpopmyiia.

Knwouesvle  nonsmusi:  TEINIOEMKOCTb,  YHCJIO  CTCICHEH  CBOOOJEI,
pacnpenencHue MakcBesuta, pacnpeeiacHue bompimana, bapomerpudeckas popmyna

Jluteparypa: [5, c. 81-98].

MeTtoau4ecKkue peKOMeHAAI MU

Craructudeckuii  (MOJICKYISIPHO-KMHETUUECKHIM) METOl — 3TO METOJ
UCCIIEOBAHUS  CHUCTEM M3  OOJIBIIOTO  YWCJIa  YacTHIl,  OMNEPUPYIOIIUMA
CTaTUCTUYECKUMH 3aKOHOMEPHOCTSIMH W CpeIHUMU (YCPEIHEHHBIMH) 3HAYEHUSIMHU
(bU3HYECKUX BEIMYMH, XapaKTEPU3YIOITUX BCIO CUCTEMY.

DTOT METOJ| JISKUT B OCHOBE MOJICKYISpHOM (u3nku — pasnena GU3UKH,
M3y4arollero CTPOCHUWE W CBOMCTBA BEUIECTBA MCXOId W3  MOJIEKYJISIPHO-
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KMHETUYECKUX MPEACTABICHHUI, OCHOBBIBAIOIIMXCSI HA TOM, YTO BCE TeJIa COCTOAT U3
aTOMOB, MOJIEKYJ] WJM HWOHOB, HaXOJAUIUXCA B HENPEPHIBHOM XaOTHYECKOM
JBUKEHUU.

B nmanHO¥ Teme OyaeM HCMONIB30BaTh TEPMHUH ''MoOJeKyna"', wUMes BBUIY
METBYANIIYI0 CTPYKTYPHYIO €AMHUILY (3JIEMEHT) JaHHOTO BEIlEeCTBA.

HeoOxomumo paccMOTpeTh OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KUHETUYECKON
TEOPUU UICAIBHBIX T'a30B U JaBJICHHE rasa ¢ Touku 3peHuss MKT.

B raze, HaxopsmieMcs B COCTOSHMM PAaBHOBECHS IPU JTAHHOW TEMIIEpaType,
YCTAHABIIUBAETCA HEKOTOPOE CTAallMOHAPHOE, HE MEHSIOLIEECs] CO BPEMEHEM,
pacrpeneneHue MOJIEKYl [0 CKOPOCTAM. OTO PacHpeicsiCeHUE OINHUCHIBACTCS
(yHKIMEH, Ha3pIBaeMOil (DyHKIMEH pachpelneneHusi MOJEeKyJl 10  CKOPOCTAM
(pactipenenenre MakcBeia).

HeoOxomumo moHATH cyTh pacnpeneneHus bonbiimMana. BeiBectu 3akoH
U3MEHEHUS J1aBJICHUS C BBICOTOM U BBIPA3UTh 0apOMETPUUECKYIO (POPMYITY.

Bonpocwt ona camoxonmpons:

1. Tlouemy TepMOOMHAMUYECKHMI W  CTATUCTUYECKHH (MOJEKYJISIPHO-
KUHETUYECKUN) METOAbl HCCIEAOBaHUS MaKPOCKOIMMYECKUX CHCTEM Kaue€CTBEHHO
Pa3JIMYHbBI U B3aUMHO JOMOJIHSIOT APYT Apyra?

2. B dWem comepkaHWe W KakoBa II€Jb BBIBOJA OCHOBHOTO YpaBHEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH Ta30B?

3. KakoB ¢usnueckuii CMBICI paclpeneNeHus] MOJEKyJ MO CKOPOCTIM? TIO
SHEprusimM?

4 Kak, 3Has (GYHKIUIO paCTIPEIETICHUs] MOJICKYJT MO CKOPOCTSAM, MEPEUTH K
GYHKIMM pacpeieNIeHUsl 10 SHEPTusiM?

5. Kak onpenensiercs Hanbosee BeposiTHAsE CKOPOCTh? CpeaHsiss CKOPOCTh?

6. B ueMm cyTh pacnipenenenus bonsiimana?

7. 3aBUCUT JIU CPEIHSS JJTMHA CBOOOTHOTO MpoOera MOJICKYJ OT TeMIIepaTyphl
raza? [Touemy?

8. Kak wu3meHuTCs cpeaHsis JJIMHA CBOOOJHOTO TMpoOera MOJIEKYlT C
yYBEJIUYEHUEM JIaBJICHUS ?

Tema 9. JneMeHTHI PU3NIECKON KHHETUKH

Knrouesvie gonpocwvr memul:

1. SIBneHus nepeHoca.

2. Inddysus, TemionpoBoJHOCTh, BHYyTPEHHEE TPEHUE.

3. BpoyHoBCcKO€E IBMKEHHE

Knrouegvie nonsimus: 6poyHOBCKOE JIBHXKeHHE, MU (y3uUsi, TEIITONPOBOJHOCTD,
BHYTPEHHEE TPEHHE

Jluteparypa: [5, ¢.92-96].
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MeToanyeckue peKOMeHAAlMU

B nmanHOil Teme HeoOXOOMMO M3YYHTh HEOOpaTUMbIe TMpPOLIECCHl B
TEPMOJAMHAMUYECKA  HEPaBHOBECHBIX  CHCTEMax, B  KOTOPBIX  IPOUCXOAUT
IPOCTPAHCTBEHHBIM MEPEHOC SHEPruu (TEIUIONPOBOIHOCTH), Macchl (auddy3us),
UMITyJIbCa (BHYTpPEHHEE TPEHHE).

Ecnu B onHO# 06nacTy ra3a cpeHsst KWHEeTHYeCKasi SHEPTUs MOJIEKYI OOJblIIe,
YeM B Jpyroil, To ¢ TEYCHHEM BPEMEHHU BCIIEACTBHE IMOCTOSHHBIX CTOJIKHOBEHUU
MOJIEKYJI TMPOUCXOJUT IPOLIECC BBIPABHUBAHUS CPEAHMX KUHETUYECKUX HHEPruid
MOJIEKYJl — BbIpaBHHMBaHHME TeMmiieparyp. HeoOxogumMo BBECTH  IMOHATHE
TerIonpoBogHOCTH. IlepeHoc sHeprum (B (opme TEmIOThl) OMUCHIBAECTCS 3aKOHOM
@ypbe, KOTOPbIA HEOOXOUMO U3YUHUTh.

PaccmotpeTs siBneHue mnepeHoca macchl — auddysuro. M3yunth mnoHSATHE
BHYTPEHHETO TPEHUSI.

BHemiHee cXOACTBO MareMaTMYeCKHUX BbIPAKEHUH, ONUCHIBAIOIIMX SBJICHUS
nepeHoca, 00yCI0BICHO OOLIHOCTHIO JICKAIIETO B OCHOBE SIBIICHU I
TETUIONPOBOIHOCTH, NU(PPy3un U BHYTPEHHETO TPEHHS MOJICKYISIPHOTO MEXaHH3Ma
MepPEeMEIINBAaHUS MOJIEKYIT B ITPOLIECCE UX XaOTUUECKOTO JIBIKEHUSI.

N3yunTh moHsATHE OpPOYHOBCKOTO ABM)KEHHS U PACCMOTPETH IMOATBEPKIICHUE
TUIOTE3bI O Xa0TUYECKOM TEIIOBOM JIBUKEHUH MOJIEKYIL.

Bonpocwt ona camoxonmpons:

1. B yem cyurHoCTh siBIeHU#M niepeHoca? KakoBbl OHU M MpU KaKUX YCIOBHSIX
BO3HUKAIOT?

2. O0bsicHUTE PU3UUYECKYIO CYITHOCTH 3ak0OHOB Dyphe, Puka, HproToHA.

3. O6wsacuute omnwit Ll TepHa.

4. Yto npencrapiser cOOOM MOHATUE BHYTPEHHETO TPEHUs?

Tema 10. DanexTpocTaTnka
Knouesvie 6onpocvr memur:

1.3akon Kynona

2. HanpspKeHHOCTh M TOTEHITHAIT AIIEKTPOCTATUIECKOTO TIOJIS.

3. Teopema l'aycca B uHTerpaipHOM (popMe M ee NMpUMEHEHHUE JJIs pacyeTa
ANEKTPUUECKUX TTOJIEH.

Knrouegvie nonsmus: >neKTpruuecKkuil 3apsj, 3akoH KynoHa, Hanps»KeHHOCTh U
MOTEHIMAI AIEKTPOCTATUIECKOTO OIS, TeopeMa [ aycca

Jluteparypa: [5, ¢.146-160].

MeToanueckue peKoMeHAaAuu

DnekTpocTaTuka — pasfaen ydeHuss 00 JIeKTpUYECTBE, H3Y4aloluin
B3aMMO/ICICTBHE HETOABM)KHBIX JIEKTPUYCCKUX 3apsIOB U CBOWCTBA MOCTOSHHOTO
AIIEKTPUYECKOTO TOJs. B anmekrpocTarnke HCMmonb3yeTcsl ¢Gu3ndeckas MOAeTb —

20



TOYEUHBINA SJCKTPUUECKHUN 3apsia — 3apsHKeHHOe Teno, ¢popMa U pa3Mepbl KOTOPOTO
HECYILLECTBEHHBI B JAHHOU 3aJa4e.

B nanHoil Teme HE0OXOMUMO PACCMOTPETH 3aKOH B3aUMOJCHCTBHS TOYCUHBIX
3apsaaoB — 3akoH Kymona. M3yunTh JMHEHHYI0, HOBEPXHOCTHYIO U OOBEMHYIO
IUIOTHOCTH 3apsi/i0B.

M3y4nTh MOHATHE HJIEKTPOCTATUYECKOIO IOJA. ODJIEKTPOCTATUYECKOE IOJIE
ONKCHIBAECTCS JIByMS BEJIMYMHAMU: MOTEHIMAIOM (PHEpreTHYecKas CKaJspHas
XapaKTEpUCTHKA I0JI1) M HANpsHKEHHOCTBIO (CUJIOBAsi BEKTOPHAs XapaKTEpPHCTHKA
nosst). PaccMoTpeTh ux CBSI3b.

PaccMoTpeTs  mpUHIMIO — CYNEpPHO3UIMM  AJIEKTPOCTATUYECKUX  IOJIEH.
Boeluucnenve HanpsHKEHHOCTH TOJSI CUCTEMBI 3JIEKTPUYECKHUX 3apsSA0B C MOMOUIBIO
NPUHIUIA CYNEPHO3ULMU DIIEKTPOCTATUYECKUX TOJEH MOXHO 3HAYUTEIBHO
YIPOCTHUTH, UCIIONIB3Ys TeopeMy [ 'aycca.

Bonpocwt ona camoxonmpons:

1. B yem 3akiouyaercs 3aKoH coxpaHeHus 3apsaa? IlpuBenure npumepsl
MPOSBIICHUS 3aKOHA.

2. 3anumure, chopMynupyite u 00bsicHUTe 3aKoH KyroHa.

3. Kakue nosnis Ha3bIBaIOT 2IEKTPOCTATHUECKUMU ?

4. Yto Takoe HaNps>KEHHOCTh AIEKTPOCTAaTUYECKOTO MOJIS?

5. KakoBo HampaBieHue BeKTOpa HamnpsskeHHOCTH? EamHuna HanpspKeHHOCTH
B CH.

6. Uto Takoe nmotok Bektopa? Exununia ero B CHU?

7. KakoBa CB3pb  MEXIy  HalpsSOHKEHHOCTBIO M TMOTEHIIMAJIOM
ANIEKTpOCTaThyecKoro nossi? BeiBenurte ee u o0bsicHute. KakoB u3nyeckuii cMbICH
ATUX MOHITUNA?

Tema 11. IIpoBOAHUKH B JIEKTPUYECKOM MOJI€
Knouesvie 6onpocvr memur:

1. PaBHOBecHE 3apsI0B B MPOBOIHUKE

2. OcHOBHas 3a/1a4a 3JICKTPOCTATHKH ITPOBOTHHKOB

3. DKBUNOTEHI[UAJILHEIE TTOBEPXHOCTH u CHJIOBEIE JIAHUA
AIIEKTPOCTATUYECKOTO OIS MEXTY TTPOBOTHUKAMU

4. DnuekTpocTaTudeckas 3anura

5. EMKOCTh TPOBOHHMKOB M KOHICHCATOPOB

6. DHeprus 3apsHKSHHOTO KOHACHCATOpa

Knwoueswie NOHAMUA: 3aps, MIPOBOIHUKH, KOHJICHCATOPHI,
AIEKTPOCTATHISCKOE TT0JIE

Jlureparypa: [5, ¢.167-175].
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MeToanyeckue peKOMeHAAlMU

B nanHO# Teme HE00XOUMO pacCCMOTPETh IPOBOJAHHUKH B JIEKTPOCTATUYECKOM
nosie. PaccMOTpeTh MOHATHE 3IEKTPOEMKOCTH YEIMHEHHOIO MPOBOAHMKA. M3ydHTh
CUCTEMY U3 JABYX IIPOBOJHUKOB, HA3bIBAEMYIO KOHJICHCATOPOM.

VYienuTe BHHMMAaHHME DSHEPIUU 3apPSDKEHHBIX YEAMHEHHOIO IPOBOJHUKA M
KOH/JIEHCATOPA.

Bonpocul ona camokonmpons:

1. Uto xapakTepusyeT 3JEeKTpUYECKas €MKOCTb IMPOBOAHMKA, OT YEro OHa
3aBUCHT?

2. Yro mnpexacraBisier coboil koHaeHcartop? M3 kakux cooOpakeHHid
BBIOMpaeTcst reoMeTpusi ero oOkianok? Kak paccuuThiBaeTcsi €MKOCTh Oarapeu
KOHJICHCAaTOPOB MPU UX MapaJljIeIbHOM U MOCIIEA0BATEIbHOM COEAMHEHUSAX ?

3. Kak ompenensiercst 3Heprusi yeOAUHEHHOTO MPOBOJHHKA, 3apsiKEHHOTO
KOHJIeHCcaTopa?

4. Tpu oAMHAKOBBIX KOHJEHCATOPAa OAMH pa3 COEAMHEHBI MOCIEI0BaTENbHO,
JIpyroi — mapasuiesbHO. Bo CKOJIBKO pa3 M Korna eMKOCTh Oarapen OyaeT 0osblie?

5. BeiBeauTe GopMyIibl AJi SHEPTUHN 3apsHKEHHOTO KOHJIEHCATOPa, BhIpaXKkas ee
yepes 3apA]l a 00KIaIKax KOHAEHCATopa U Yepe3 HaNpsSKEHHOCTh MOJs.

Tema 12. /In3/IeKTPUKH B JJIEKTPUYECKOM M0JI€
Knrouesvie 6onpocwvt memur:

1. DnexkTpudeckoe noje TUMoss

2. JIumosb BO BHEIIHEM JIEKTPUUECKOM I10JIe

3. [Monsipuzanus AUAIEKTPUKOB

4. BexTop 3eKTpUUECKOro CMEUIeHUs (3JEKTPUUECKOM MHTYKIIUH )

5. lumdnexTpuyeckas MPOHUIIAEMOCTh BEIIECTBA

6. DnexTpruyeckoe 1nojie B OJHOPOIHOM JAUIIECKTPUKE

Kniouegvie nonamus: IUNONb, MONSPU3ALUA, TUAIEKTPUKU, SJIEKTPUUYECKOE
CMEIIICHNE, TUAIEKTPUIeCcKas MPOHUIIAeMOCTh

Jluteparypa: [5, ¢.160-167].

MeToanueckue peKoMeHAaAuu

Bectu mnoHATHE [UAIEKTPUKOB. M3yduTh 3JIEKTPOCTATUYECKOE TIOJIE B
nuaneKTpudeckor cpene. COOTBETCTBEHHO TPEM BHUIAM JUAJICKTPUKOB Pa3IUdaroT
TP BUJIA TTOJISIPU3ALINH.

PaccMoTpeTh OUAIEKTPUUYECKYIO MPOHUIIAEMOCTh cpenbl. M3yduTh MOHATHE
aNeKTpuuecKoro cmenieHus. OOpaTuTh BHUMaHUE HA BEKTOP AIIEKTPUYECKOTO
CMEIlleHHUs]  (BIEKTPUYECKOM  MHAYKIHUH), KOTOPBI  BBOAUTCS C  y4ETOM
MOJIIPU3ALIMOHHBIX CBOMCTB TUAIEKTPUKOB.
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Bonpocul ona camokonmpons:

1. Yto Takoe noysipu30BaHHOCTh?

2.Yto moKa3bIBaeT AMIJICKTPUIECKAs TPOHUIIAEMOCTh CPEIIbI?

3. BriBemuTe CBA3h MEXIYy AUIICKTPUUECKUMH BOCTIPUUMYHBOCTBIO BEIIECTBA
Y TIPOHHUIIAEMOCTBIO CPE/IBI.

4. B dem paznuuuMe TMONAPU3ALUU JUDICKTPUKOB C TOJSPHBIMU U
HETOJIIPHBIMU MOJIEKYJIAMU?

5. Cdopmynupyiite Teopemy laycca mis 3JI€KTPOCTaTHYECKOTO TIONS B
TUDJICKTPHKE.

Tema 13. IlocTOTHHBIN YJIEKTPHYECKHH TOK
Karouegvie 6onpocvl memvl:

1.Cuiia 1 IOTHOCTH TOKA.

2.YpaBHEHHE HETIPEPHIBHOCTH IS TUIOTHOCTH TOKA.

3. 3akon Oma B uHTErpaibHOU U qudepeHnnansuoi hopmax.

4. 3akon Joynsa—Jlenia.

5. DIEeKTpONBIIKYIIAs CUjIa HICTOYHHUKA TOKA.

6. [IpaBuna Kupxroda

Knrouesvie nowsmusa: cuia TOKa, INIOTHOCTh TOKA, AJIEKTPOJIBIDKYIAS CHUJIA,
COMPOTHUBIICHHE, TPOBOAUMOCTb, 3akoH Owma, 3akoH Jlxoyms-JleHna, mnpasuia
Kupxrodga.

Jluteparypa: [5, ¢.177-185].

MeToanueckue peKoMeHAaAun

B naHHOll TeMe paccMaTpuBaIOTCS SIBIEHUS M IMPOLECCHI, OOYCIOBICHHbIE
JNBWKCHUEM DJIEKTPUYECKUX 3apsiOB WIM MAaKpPOCKONMMYECKUX 3apsKEHHBIX TeEIl.
BaxueimmM sSBII€TCA NOHATUE SJIEKTPUUYECKOTO TOKA. PacCMOTPETH 3JIEKTPUUECKYIO
LElb, IUIOTHOCTh TOKA, eAUHULBI u3Mepenus, JJ{C u Hanpspkenue. M3yunts 3akoH
Oma jus yyacTka M JJs TOJHOM LeNnu. BBecTH NOHATHS CONPOTUBICHHE H
IIPOBOAUMOCTD. YACHUTH 3akoH [[xoyisi—JleHma. PaccMoTrpers nepBbIil U BTOPOU
3akoHbl Kupxroda.

Bonpocul ona camoxonmpons:

1. Yto Ha3bIBaIOT CHIJION TOKA? MIOTHOCTHIO ToKa? KakoBel ux emuHuIbl? JlaTh
OTIpeICTICHUSI.

2. HazoBute yCIOBUS BO3HMKHOBEHHMS U CYIIECTBOBAHUS AIICKTPUUYECKOTO
TOKA.

3. Uto Ttakoe cropoHHue cuiabl? KakoBa ux mpupoga?

4, B uyeMm 3akiodaercss (PU3HMYECKHH CMBICT DJICKTPOABHKYIIECH CHUJIBI,
JEUCTBYIOIIEH B 1eNn? HAMPSHKeHUS? Pa3HOCTH MOTECHIINAIORB?
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5. Tlouemy HampspkeHUE SBISETCS OOOOIIEHHBIM TOHATHEM Pa3HOCTH
MOTEHLIMAJIOB?

6. KakoBa CBsI3b MEXIYy CONPOTHBIECHHEM U MPOBOJUMOCTHIO, YIEIHHBIM
COMPOTHUBIICHUEM U YJIEJTbHON MPOBOIUMOCTHIO?

/. B dem 3akmoyaeTrcsi sBI€HHE CcBepxmpoBoauMocTH? KakoBel ero
MEePCIEKTUBBI?

8. Ha uem ocHOBaHO JieliCTBHE TEPMOMETPOB COMPOTHUBIICHUS?

9. BeiBenute 3akoHbl OMa u JIxxoyns-Jlenna B muddepennmansHoit popme.

10. Kak dopmymupyrorcs npaBuiia Kupxroda? Ha yem onn ocHOBaHbI?

11. Kak cocTaBnsgioTcsl ypaBHEeHHsI, Beipakatolue npasuia Kupxroda?

Tema 14. Maraurocraruka
Kniouesvie 6onpocwvt memur:

1. MarauTHO€ B3aUMOJICHCTBHE MMOCTOSTHHBIX TOKOB

2. BexTop MarHuTHOM MHIYKIUU

3. 3akoH Ammepa

4. Cuna Jlopenna

5. JIBmkeHue 3aps/ioB B SJEKTPUUECKUX U MAaTHUTHBIX TOJISX.

6. 3akon buo-Casapa-Jlamnaca

7. Teopema 0 HUPKYISAIMHU (3aKOH TOJTHOTO TOKA).

Kniouesvie nonsmus: BEKTOp MAarHUTHOM WHIYKIMU, 3aKOH AMriiepa, cuia

JlopeHiia, MAarHUTHOE MOJI€, 3aKOH MOJIHOTO TOKa
Jlureparypa: [5, ¢.202-218].

MeToanueckue peKoMeHAaAun

Heo6xonmumMo 03HAKOMHUTBCSI C TIOHATUEM MAarHUTHOTO TOJIE U MPUYMHOU €ro
BO3HUKHOBEHUA. [[03HAKOMHUTHCS C MarHUTHBIMM MOJISIMH TPSAMOTO MPOBOJHHUKA C
TOKOM, KPyTOBOI'O TOKa U B COJICHOUJIE.

PaccMoTpeTh OCHOBHBIE XAapaKTEPUCTUKH MArHUTHOTO TIOJSI - BEKTOP
MarHUTHONW WHAYKIMUA W HANPSIKEHHOCTh MArHUTHOTO mnojid. (O3HAKOMHUTBHCS C
METOJIaMH OTIPENICJICHUs] ATUX XapaKTepuCTUK (3akoH buo-Capapa-Jlamnaca, 3akoH
MOJTHOTO TOKQ).

BBect MOHSATHE MAarHUTHOTO  B3aUMOJCHCTBUSI  MOCTOSHHBIX  TOKOB.
O3HaKOMUTBCS € 3aKOHOM Amriepa. PaccMoTpeTh MOBEICHUE YaCTHl, ABMKYIIUXCS B
MarHuTHoM mosie (cuia JlopeHia)

Bonpocwt ona camoxonmporns:

1. Kak, nonb3ysach MarHUTHOM CTPEIKOM, MOXKHO ONPEIEIUTh 3HAKU MOJIIOCOB
MCTOYHHUKOB MOCTOSIHHOTO TOKA?

2. YUeMy paBeH M KakK HallpaBJIeH MarHUTHBI MOMEHT PaMKH C TOKOM?

3. Uto Ha3bIBAIOT MHAYKLKEH MAarHUTHOTO TMOJIsA?
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4. HapucyiiTe 1 OKaXUTE, KAK OPUEHTUPOBAHBI JINHUA MAarHUTHOM MHIYKIIHH
TTOJISL IPSIMOTO TOKAa?

5. 3anucas 3akoH buo-CaBapa-Jlamnaca, 00bsicHUTE €ro (U3UYECKUI CMBICTT.

6. Paccuuraiite, mpumensia 3akoH buo-Capapa-Jlamiaca, MarHutHOe TMOJIE:
1) mpsiMoro Toka; 2) B LIEHTPE KPyrOBOTO MPOBOIHUKA C TOKOM.

7. Onpenenure 4uCIIOBOE 3HAYEHHE MATHUTHOM MOCTOSTHHOM.

8. [Ilouemy nmBWXKyIIMICS 3aps] TO CBOMM MAarHUTHBIM CBOHCTBaM
DKBHUBAJICHTEH 3JIEMEHTY TOKa?

9. Uemy paBHa M Kak HalpaBlIeHa CHJIa, JCHCTBYIOIIAs Ha OTPULATENIbHBIN
AIIEKTPUUYECKUH 3aps, IBIKYIIUIICS B MArHUTHOM I10J1€?

10. Yemy paBnHa pabGora cuibl JlopeHua npu ABHKEHUM NPOTOHA B
MArHuTHOM nmoJjie? OrBeT 000CHOBATD.

Tema 15. MaraurHoe moJjie B BelIecTBe
Kniouesvie 6onpocwvt memur:

1. MaruuTHOE Mojie ¥ MarHUTHBIN AUMOJBbHBIA MOMEHT KPYTOBOTO TOKA.

2. Hamaram4eHre MarHeTHKOB.

3. HampsiskeHHOCTh MAarHUTHOTO TIOJIS.

4. MarnuTtHas MpOHUIIAEMOCTb.

5. Knaccuduxkanys MarHeTUKOB.

Kntouegvie  nowsamus: ~ MarHuTHOE  IIOJIE,  MArHETUKH,  MAarHATHAas
IIPOHULIAEMOCTh

Jluteparypa: [5, ¢.234-245].

MeToanueckue peKoMeHAAun

B naHHOM TeMe paccMOTpPETh MOHSTHUS MArHUTHBIX TIOJE€H B BEIIECTBE,
HANPSY)KEHHOCTh MAarHUTHOTO T10JI, MAarHUTHAsI TPOHUIIAEMOCTh. JleTaIbHO U3YYHUTh
KJ1acCU(UKAITUI0O MAaTHETUKOB: (DeppOMArHeTUKH, TApaMarHeTHUKH, THaMarHETHUKH.

Bonpocwt ona camoxonmpons:

1. TTouemy opOUTaNbHBIE MATHUTHBIA U MEXaHUYECKUH MOMEHTHI AJIEKTPOHA B
aToMe IPOTUBOIOJIOKHO HAIPABIICHBI?

2. 13 xakiX MarHUTHBIX MOMEHTOB CKJIaJIbIBA€TCS MAarHUTHBIN MOMEHT atoMa?

3. Uro Ttakoe nauamarHeTMku? TnapamMarHeTuku? B dyem paznuuue ux
MAarHUTHBIX CBOMCTB?

4. Yro Ttakoe HamarHM4YeHHOCTh? Kakas BelMYMHA MOXKET CIYKUTh €€
AHAJIOTOM B JIEKTPOCTATUKE?

5. 3anumure W  OOBACHUTE  COOTHOLICHHS  MEXIy MarHUTHBIMH
IIPOHULIAEMOCTBIO U BOCIPUUMUYHUBOCTBIO JUUIS [IApaMarHeTUKa; i JMaMarHeTHKA.

6. BbiBeauTe COOTHOILIEHUE MEXAY BEKTOpAaMH MAarHUTHOM WHIYKIUH,
HAIIPS)KEHHOCTU MAarHUTHOTO TOJI1 K HAMarHU4eHHOCTH.
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Tema 16. JneKTpoMArHUTHAS MHAYKIMUS

Kniouesvie 6onpocwvt memur:

1. ®eHoMeHONOrus AEKTPOMAarHUTHOM UHAYKIUY.

2. [IpaBuno Jlenna.

3. YpaBHEHUE IEKTPOMArHUTHON MHIYKIIUH.

4. CaMOUHIYKITUS

5. UHIyKTUBHOCTB coJieHOuAa

6. BxiroueHre 1 OTKIIFOUCHHE KaTYIIKU OT UCTOYHHUKA roctosiHHon DJIC

7. DHEprusi MAarHuTHOTO TTOJIS

Knouesvie nowsmus: snexrpomarautHas uHayknus, IJC, caMOMHAYKIIHS,
npaBwiIo JIeHna, HAYKIIMOHHBINA TOK

Jluteparypa: [5, c. 221-233].

MeTonu4yecKkue peKOMeHIaAIuU

O3HaKOMHUTBHCS C MOHSATHEM SJICKTPOMArHUTHOW WHIYKIMHA. BBeCTHM 3aKOH
ANEKTPOMATHUTHOM  MHAYKUUH. PaccMOTpeTh  SIBIIEHUS  CAMOMHIYKIUH U
B3aUMOUHAYKIUU. Oco00€ BHUMAHUE YACIUTh SHEPTUM MArHUTHOTO TOJIS.

Bonpocul ona camokonmpons:

1. Yto saBnsiercs npuurHOM BO3HUKHOBeHUs JJIC MHAYKIHUM B 3aMKHYTOM
npoBozdAmeM KoHType? Ot yero m kak 3aBucuT J/C MHIyKIMM, BO3HUKAIOIIAs B
KOHTYype?

2.B yem 3akitodaercs sBJICHHUE IEKTPOMArHUTHON MHAYKLIHUN?

3. Tlouemy st oOHapy)Ke€HUSI MHIYKIMOHHOTIO TOKa Jy4Ille MCIIOJIb30BaTh
3aMKHYTBIM IPOBOIHMK B BUJE KaTYyILKH, 4 HE B BUJIE OAHOTO BUTKA MPOBOAA?

4. Chopmynupyiite npaBuiio JleHua, npouuiioCTpUPOBAB €ro MPUMEPAMH.

5. Kak nanpaBneH WHIYKITMOHHBINA TOK?

6. Bcerna v npu n3MEeHEHUU MarHUTHOM MHIYKIUMU B IIPOBOJALIEM KOHTYpE B
HeM Bo3HUKaeT JJ{C nHAyKInu? MHAYKIUOHHBIN TOK?

/. BO3HUKaeT M MHAYKIMOHHBIM TOK B MPOBOAIIEH paMke, MOCTyHarelbHO
JOBIKYLIEHCS B OMHOPOAHOM MarHMTHOM moJje?

8. Kakosa mpupoma DJIC anmekTpoMarHuTHON UHAYKITUHU?

9. B uyem 3akmrouaercss (U3NYECKUH CMBICT HMHIYKTUBHOCTH KOHTypa?
B3aMMHOW MHIYKTUBHOCTH JIByX KOHTYpOB? OT 4€ro OHU 3aBUCST?

Tema 17. YpaBHenuss MakcBeJiia
Knrouesvie 6onpocwvt memul:

1. Cucrema ypaBHeHud MakcBemia B WHTErpalibHON (Qopme u Gu3HUecKuit
CMBICJI BXOJISIINX B HEEC YpaBHEHUH.

Knouegvle nonsamus: BUXpeBoe IEKTPUUECKOE MOJIe, ypaBHEHUST MakcBea

Jluteparypa: [5, c. 246-252].
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MeToanyeckue peKOMeHAAlMU
B nannoO# TeMe paccMOTpeTh CUCTEMA ypaBHEHUN MakcBesuia B HHTETPaJIbHOU
dbopMe 1 00BACHUTH (PU3NICCKHUIA CMBICTT BXOIAIINX B HEC YPAaBHCHUM.

Bonpocul ona camokonmpons.:

1. Yro sBnseTCS MPUYUHON BOSHUKHOBEHHUS BUXPEBOTO IEKTPUIECKOTO OIS ?
Yem OHO OoTIMYAeTCS OT IEKTPOCTATHIECKOTO OIS ?

2. 3anuIuTe MOJIHYI0 CUCTEMY YpaBHeHMI MakcBeia B MHTErpajibHON
dbopme u 0ObsicHUTE €€ (PU3UICCKUI CMBICIT.

3. [louemy ypaBHeHuss MakcBenia B MHTETPAIBbHON (QopMme SBISIOTCA Oosee
oommmu?

4. Kakue 0CHOBHBIE BBIBOJIbI MOXKHO CJEJIaTh I1a OCHOBE Teopur MakcBeiia?

Tema 18. DileKkTpOMArHUTHBIE KOJIEOAHUS W BOJHBI
Knroueswie 6onpocwvt memol:

1. CrobGoaHBIC KOJIEOaHUS B KOJIeOaTEIbHOM KOHTYPE.

2. BeiayxieHne koyie0aHus B KOJIeOaTeIbHOM KOHTYPE.

3. Pe3oHaHC TOKOB.

4 IlepeMeHHBIN TOK. MOIITHOCTH IEPEMEHHOTO TOKA.

5. BonHOBOE ypaBHEHHE IJIsi AJICKTPOMArHUTHOM BOJHBI. DJIEKTPOMArHUTHAs
BOJIHA U €€ CBOMCTBA.

6.2Heprus, UMITYJIbC ¥ TaBIICHUE ICKTPOMArHUTHBIX BOJIH.

Kntouesvie nowsmusa: cBOOOMHBIE KoJIEOaHMS, BBIHYXKJCHHbIC KOJICOaHMUS,
PE30HAHC, JIEKTPOMAarHUTHHIC BOJTHBI

Jluteparypa: [5, c. 253-301].

MeToanueckue peKoMeHAaAun

PaccmoTrpeTh  koneOaTeNbHBIA KOHTYp (TapMOHUYECKHE, 3aTyXalollue M
BBIHYXKJICHHBIE KoJicOaHMs). BBecTu moOHsATHE pe30HaHCAa W ANEKTPOMArHUTHON
BOJIHBI. PacCMOTpETh CKOPOCTH €€ pacpOCTPaHECHUS

VACHUTh KakoBbl (PU3MUECKHUE TMPOILECChl MNPUBOIAAT K BO3MOXKHOCTH
CYIIECTBOBAHUS AIEKTPOMATHUTHBIX BOJIH.

Bonpocul ona camoxonmpons:

1. TTouemy BO3MOKEH €IWHBIA MOJIXOMA MPH U3YUYCHUHU KOJICOAHUN pa3iIuyHOMN
du3nuecKoi mpupoabl?

2. Uro Takoe BBIHYXKJEHHbIC KoseOanus? 3anummte auddepeHnraibLHoe
ypaBHEHUE BBIHY)KJICHHBIX KoyieOaHui W pemmrte ero. [IpoBeauTe wux aHamu3 s
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

3. Or dYero 3aBUCHUT aMIUIUTyJa BBIHYXKICHHBIX KoOJeOaHUU? 3amuiimre
BBIpaKEHHUE ISl aMIUTUTYABI U (pa3bl IPU pe30HAHCE.

27



4. Yto Ha3biBaeTcs pe3oHaHcoM? KakoBa ero posb?

5. Uro Takoe oanekrpomarHuTHas BonHa? KakoBa  ckopocTh  ee
pacrpocTpaHeHusi?

6. UTo MOXET CIyKUTh UCTOUHUKOM 3JIEKTPOMArHUTHBIX BOJIH?

/. KakoBbl  (u3MuecKkue  NPOLECCHl, MPUBOIALIME K  BO3MOKHOCTH
CYIIECTBOBAHMS AIEKTPOMATHUTHBIX BOJH?

8. Kak MOXHO mpencTaBuTh cede MIKady AJIEKTPOMAarHUTHBIX BOJIM, U KaKOBBI
UCTOYHUKH U3JIyYEHHUs Pa3HbIX BUJ0B BOJIH?

Tema 19. UnTepdepeHIiusa BoJH
Kniouegvie sonpocvl memwl:

1. NutepdepeHImoHHOe 10JI€ OT ABYX TOUCYHBIX HCTOYHUKOB
2. Onsbit FOHra
3. UntepdepeHius B TOHKUX MICHKAX

Knrouesvie nonamus: uarepdepenuus, onsbit KOHra
Jlureparypa: [5, c. 315-330].

MeTonn4eckne peKOMeHIAINU
VY3uare sBienue wunHrepdepeHimu. PaccMoTperh HHTEp(EpeHIMI0O BOJIH OT
nByx mienen (metoq KOHra), B TOHKHX TIJICHKaX.

Bonpocwv ona camokonmpons:

1. ITouemy uHTEpdEpPEHLIMIO MOKHO HAOMIOAATh OT JIBYX JIa3€POB U HEJB3S OT
JBYX 3JIEKTpOIamI?

2. Kak m3menutcs mHTepdepeHmonHas kaptuHa B ombiTe FOHra, eciam sty
CUCTEMY MIOMECTUTbH B BOLY?

3. OcBe1asi TOHKYIO IJICHKY W3 TPO3PAYHOTO MaTepraia MOHOXPOMAaTHIECKUM
CBETOM, MAaJAI0lIUM HOPMAJbHO K IOBEPXHOCTH IUIEHKH, Ha HeWl Habmomaror
napaJuiebHble YEPENyIOUIMECS PABHOYNAJEHHBIE TEMHBIE W CBETIBIE ITOJIOCHI.
OnuHakoBa JIU TONIIMHA OTAEIbHBIX YYACTKOB MIEHKH?

Tema 20. Indpakuusi BoJIH
Kniouegvie sonpocvl memul:

1.ITpunnun [olirenca-Openens

2. Iudpakuus Openens Ha TpOCTEUITUX Mperpagax

3. dudpakmusdpaynrodepa

4. JludpakiimoHHas pemeTka Kak CeKTpaibHbId Mpuoop

Knouegvie nowsmus: nmudpakius, AUGPaKIMOHHAS pEIIeTKa, MPUHIIMII
[oitrenca-®Openens, nudpakuus Opayrrodepa

Jluteparypa: [5, c. 331-347].

Memoouueckue pekomenoayuu
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Beectun mnoustue sBnenus gudpakuuu. M3yunts npunuun [olirenca-
Openensa. Paccmorpers audpakiuio @DpeHens Ha MNPOCTEHIIMX TMperpagax M
audpakius Opaynrodepa, a Takke U3yIUTh AUPPAKIIMOHHYIO PEIIETKY.

Bonpocwt ona camoxonmporns:

1. ITouemy mudpakius 3ByKa MOBCETHEBHO Oojiee OYEBUIHA, YeM TU(paKIus
cBera?

2. KakoBel nononHenus ®penens k npuHIuy [ roirenca?

3. Uto mo3Boyni1 00bSICHUTD NpuHIMM [ tfolirenca-dpenerns?

4. Korga nabmomaercst nudpaxius Openens? qudpakaus Opaynrodepa?

5. IloueMy audpakius He HaOMIOAACTCS HAa OOJIBIIMX OTBEPCTUAX U OOJIBIINUX
MCKax?

6. [Touemy audpakimoHHas pelieTka pasaaraeT Oesblil CBET B CIIEKTP?

7. Kak omnpegenutb HauOONBIIUNA TMOPSAOK CHEKTpa JU(PPaKIIMOHHON
pemeTku?

Tema 21. Iloasipu3anusi BOJIH
Kniouesvie 6onpocwvt memur:

1. ®opma u cTeneHp NoaspU3aLM MOHOXPOMATUYECKUX BOJIH
2. IlonyyeHue u aHaau3 JIMHEHHO-TIOJIIPU30BAHHOIO CBETA

3. JIuneitHOoe MBOWHOE JTYYCTIPEITIOMIICHHAC

4. TIpoxoxaeHue cBeTa yepes JIMHEWHbIE ()a30Bble MIIACTUHKU
Knrouesvie nonamus: nonsipusanus, JIy4enpeaoMiIeHue
Jluteparypa: [5, c. 357-368].

MeToanueckue peKoMeHAaAun

BBectu moHsTHE sBIEHUS MOJSpU3alMM  cBeTa. PaccMoTpeTh crnocoObl
BO3HUKHOBEHUs  IIOJAPU3ALMUA  CBETA. N3yunte JnHMHEHHOE  JBOMHOE
Jy4yenpesoMIIeHHE U TNPOXOXKJEHUE CBeTa 4Yepe3 JMHeHHble (ha30Bble IUIACTHUHKH,
paccMOTpeTh HW3MEHEHHE WHTEHCUBHOCTM CBETAa 3a MOJAPU3ATOPOM MPHU €TI0
BpAIIeHUH BOKPYT Iy4YKa €CTECTBEHHOTO CBeTa (3aKoH Maioca).

Bonpocwt ona camoxonmpons:

1. Bo3mokHa 11 nOAsIpU3anus AJisi IpoAoiabHbIX BoJH? [louemy?

2. UTo Ha3bIBAETCS €CTECTBEHHBIM CBETOM? IJIOCKO IMOJSPU30BAHHBIM CBETOM?
YaCTUYHO MOJIIPU30BAHHBIM CBETOM? AJUIMITUYECKH MOJIIPU30BAHHBIM CBETOM?

3. Kak wu3meHsieTcss WHTEHCHUBHOCTH CBETa 3a TOJSPU3ATOPOM TMIPU €T0
BpallIEHUH BOKPYT My4YKa €CTECTBEHHOTO CBEeTa?

4. VIHTEHCHUBHOCTb €CTECTBEHHOIO CBETa, MPOMYIIEHHOTO0 4Yepe3 JBa
NOJIIPU3aTOPa, YMEHbIINUIIACH BBOE. Kak OpreHTUPOBaHBI MOISPU3ATOPHI?
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Tema 22. KBaHTOBbBIE CBOIiCTBA 3JIEKTPOMATHUTHOTO M3J1y4YeHHS
Knrouesvie gonpocvr memuol:

1. 3nydeHne HarpeThIx Tell.

2. CrieKTpasbHbIE XapaKTEPUCTUKHU TEILIOBOTO U3TYUCHHUS.

3. 3axonnsl Kupxroda, Credana-bonbiimana u Buna.

4. AGCONIOTHO YEPHOE TEJIO.

5. ®opmyna Poanes-/Ixunca u «ynbTpaduoneroBas karactpoda». ['mmoresa
[Inanka.

6. KBanToBO€ 00BsICHEHHE 3aKOHOB TEIJIOBOTO U3ITyUEHHUS

7. KopriyckynsipHO-BOJTHOBOM Jyajiu3M CBETA.

Knouegvie nouwsmus: w3nydeHWe, aOCONIOTHO 4YEpHOE Teno, (QyHKIus

Kupxroda, 3akon Credana—bonbiimana, 3akon Buna, ynsrpaduoneToBas karactpoda
Jluteparypa: [5, c. 369-388].

MeToanuyecKkue peKoMeHAauuu

PaccmoTrpers NOHATHME TENMIOBOTO M3JIYyYEHHS M €TI0  CHEKTPAJIbHBIC
xapakTepucTtuku. M3yunth 3akoHbl Kupxroga, Credana-bonpumana u Bumna.
BBectu nonsitue abcomoTHO 4yepHoro tena. M3yunts dopmynsl POnes—JxuHca u
IInanka. PaccMOTpeTh sIBIIEHUE KOPITYCKYJISIPHO-BOJIHOBOIO Ayajli3Ma CBETA.

Bonpocul ona camokonmpons.:

1. Yem oTnmyaeTcs cepoe Teao OT YepHOro?

2. B uyem 3axmouaercs (U3MUECKUN CMBICT YHUBEpPCAIBbHON (yHKIUU
Kupxroga?

3. Kak 1 BO CKONBKO pa3 M3MEHUTCS DHEPTreTUYECKask CBETUMOCTH YEPHOTO
TEJa, €CIIM €r0 TepMOJUHAMHUYECKas TeMIIepaTypa yMEHBIITUTCS BIBOE?

4. Ucnonw3ys Gopmyny [Inanka, naiiqute nocrosiuayto Credana—bonbiimana.

5. Ilpu kakux ycnoBusx u3 gopmynsl [lmanka momydaroTcsl 3aKOH CMEIICHUS
Buna u popmyna Panes—/Ixunca?

Tema 23. IlnanerapHas MojieJib aTOMAa
Knouesvre sonpocvl memur:

1. Mopnenbs aroma TomcoHa

2. OnbiTel Pezepdopaa o paccesHuto anbha-gacTuiy

3. SAnepHas Mozenb aroma

4. DMNUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax

5. ®opmyna banbmepa

Knrouesvie nonamus: monens aroma TomcoHna, ombITel Pesepdopma, ambda-
YacTHIIb, IIEPHAs MOJIEIb aTOMa, aTOMHBIE CIIEKTPHI, popMyina banbmepa

Jluteparypa: [5, c. 390-397].
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MeToanyeckue peKOMeHAAlMU
N3yunTh HCTOPHUIO BOSHUKHOBEHUS IUIAHETAPHON Mozenu aroma. PaccMoTpeTsh
3aKOHOMEPHOCTH B aTOMHBIX clieKTpax (cepus banemepa).

Bonpocwt ona camoxonmpons:

1. TloueMy U3 pa3IUYHBIX CEpUN CHEKTPAJIbHBIX JIMHUKA aroMa BOAOPOJA
nepBoil Obuta u3yuyeHa cepus banemepa?

2. Kakoit cmbIC)I UMEIOT yucia N 1 MB 00061eHHoM dhopmyne banbmepa?

3. Paszpsacuure cmbicn noctynatoB bopa. Kak ¢ ux momomipio oObsicHsETCS
JIMHENYaThIN CIIEKTp aToMa?

4. TloueMy CHeKTp NONIOMICHHS aToMa BOAOPOJA COAEPKUT TOJIBKO CEPHUIO
Jlarimana?

Tema 24. KBaHTOBAas MeXaHHKA
Knrouesvie 6onpocwt memol:

1. T'unoresa ae bpoiins

2. OmerTel [IpBuccona u [[xxepmepa

3. Audpakiusi MUKpOJACTHII

4. TlpuHuun HeonpeneaeHHOCTH | elizenOepra

5. BomnoBasi QpyHKIMS, €€ CTaTUCTUYECKUI CMBICI HWYCIIOBUS, KOTOPHIM OHA
JIOJI’KHA YIIOBJIETBOPATH

6. Ypasuenue [llpeaunarepa

/. KBaHTOBast yacTUIa B OTHOMEPHON MOTEHIIMAIBHOM SIME.

8. OmHOMEpHBIN MOTEHIIUATIBHBIN OPOT U Oapbep

9. KBaHTOBBIN OCIUILISATOP

Knwouesvle  noumsamus: KBaHTOBash MEXaHUKA, IOTEHUUAIbHBIM  MOPOT,
MOTEHIMAIbHAS $IMA, TYHHEJIbHbIA 3()QEKT, KBAHTOBBIA OCLMILISATOP, BOJIHOBAS
byHKIHSA

Jluteparypa: [5, c. 398-417].

MeTtoauyecKkue peKOMeHAAI MU

B nanHOl TemMe HEOOXOAMMO PacCMOTPETh MPOUCXOKIACHUE KBAHTOBOMU
Teopud. BBectu moHsATue BOJHBI e bpoinsa. Paccmorpers ombiThl [[PBUCCOHA U
Jlxepmepa. BBecTn moHsITHE BONHOBOW (YHKIIMH, €€ CTATUCTHYECKUNA CMBICI H
yCIOBHUS, KOTOPHIM OHa JOJDKHA YIOBIETBOPSATH. PaccMoTperh ypaBHEHHE
[[lpenuHrepa W €ro NPUMEHEHHE B TMPOCTHIX 33/Jadax: KBAaHTOBash YacTHIA B
OJTHOMEpPHOM MOTEHUUAIBLHON sIME, OJHOMEPHBIM MOTEHIMAIBHBIA MOPOr U Oaphep.
PaccmoTpeTh ociumisiTop B KBAHTOBOMU (DU3UKE.

Bonpocwt ona camoxonmpons:
1. IToueMy KBaHTOBasi MEXaHHKA SIBJISIETCSl CTATUCTUYECKOU TeOpUeit?
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2. B uem omiMuue MOHMMAHUS NPUYUHHOCTU B KJIACCHYECKOW M KBAHTOBOU
MEXAHUKE?

3. KakoBa HanMeHbIlIasi JHEPTUs YACTUIBI B «IOTCHLUUAIBHOU sIME» C
OECKOHEYHO BBICOKUMHU «CTEHKAMM»?

4. Kakumu cBOMCTBaMH MUKPOYACTHI] OOYCIOBIIEH TYHHENbHbIN 3P deKT?

5. B uem oTiinune noBeeHUs KJIACCUUECKOM U KBAHTOBOM YaCTHI] C SHEprue
E < U npu ux ABMXEHUU K MPSIMOYTOJIBHOMY NMOTEHIIMAIFHOMY Oapbepy KOHEUHOU
IIMPUHBI?

6. Kak maMenurcst kodhPUIMEHT Mpo3pauHOCTH MOTEHIMAIBLHOTO Oaphepa ¢
YBEJIMYEHHUEM €T0 IIMPHUHBI B /IBa pa3a’

/. UYemy paBHa pa3sHOCTb DSHEPrUd MEXKAYy YETBEPTHIM M  BTOPBIM
OHEPreTUYECKUMU YPOBHSAMH KBAHTOBOTO OCLMILIATOPA?

8. Moxer 1M dYacTMLAa HAaXOAWUTbCA TNa JHE «IOTEHUUAIbHON SIMBID»?
Omnpenensiercs U 3T0 GOPMOHN «SIMBD»?

9. 3aBuUCHUT M pacHpeleNieHHe SHEPreTHUYECKHX YpOBHEH OT (opMbl
«TIOTEHUHATBHOU SMBI»)?

10. B yem omimMuMe KBaHTOBO-MEXaHHYECKOTO M KIACCHYECKOTO OIHCAHUS
rapMOHUYECKOT0 OCUMIUIITOpa? B BBIBOAX 3TUX ONMUCAHUM?

Tema 25. KBaHTOBO-MeXaHUYeCKOE ONMMUCAHNE ATOMOB M MOJICKY.I
Kniouesvie 6onpocvt memui:

1. Craunonapnoe ypasHenue lllpeaunrepa ana aroma Bonopoaa

2. BomHoBBIE ()YHKIIMH U KBAHTOBBIC YHCIIA

3. [IpaBusna orGopa /y1si KBAHTOBBIX MEPEXOI0B

4. OnpitT [l Tepna u I'epnaxa

5. Dddekr 3eemana

Kniouegvie nowsmus: KBAaHTOBOE YHCIIO, KBAaHTOBBIM TEPEXOl, BOJIHOBBIC
¢ynkuuu, ypasaenue lllpenunrepa, 3akoH 3eemana

Jluteparypa: [5, c. 418-439].

MeTtoauyecKkue peKOMeHAAI MU
VACHUTh TIOHATHSL KBAHTOBBIX YHCEN. PaccMOTpeTh pelieHus ypaBHEHUA
[Ipenuurepa v 3akoH 3eeMaHa.

Bonpocwi ona camoxoumpons:

1. Yrto xapakTtepu3yrOT KBaHTOBBIE YHWCIIA: TJIABHOE, OpOUTAIbHOE, CIIUH U
MarauTHoe? Kakue 3HaueHus OHM MOTYT IPUHUMATH?

2. KaxoBsl mipaBuiia oroopa 115t KBAHTOBBIX TIEPEXO0B?

3. KakoBbl mpaBwiia KBAaHTOBAaHUS OPOUTATHHOTO MEXAHHYECKOTO W
COOCTBEHHOTO MEXaHHYECKOTO MOMEHTOB HMITYJIbCa JJIEKTPOHA? MX IPOCKIMM mMa
HaIlpaBJICHWE BHEIIHETO MAarHUTHOTO TOJIs1?
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4. B ueM cyTh NpHUHLIMIA HEPA3INYUMOCTH TOXKIECTBEHHBIX YaCTHIL?

[IpakTrueckue 3aHATHUS TPOBOISTCS C 1ENbI0 (POPMUPOBAHUS Y CTYIEHTOB
YMEHUI 1 HAaBBIKOB B 00J1aCTH (DU3UKHU.

[IpakTrueckue 3aHATHS MO JUCHUIUIMHE «DU3MKa» SBIAIOTCA BaXHOU
COCTAaBHOM 4acThIO y4eOHOTO Mpolecca M3y4yaeMoro Kypca, MOCKOJIbKY MOMOTaoT
JTy4IlIeMY YCBOCHHIO Kypca JUCHUILIMHBI, 3aKPEIJICHUIO 3HAHUIA.

B xome caMOCTOATENbHON MOJATOTOBKH CTYAEHTOB K MPAKTHUYECKOMY 3aHATHUIO
HEOOXO/IMMO HE TOJIbKO BOCHOJB30BaThCS  JINTEPATYpPOM, PEKOMEHIOBAHHOU
MPENOoJABaTeieM, HO M TMPOSBUTH CAMOCTOATEIBHOCTh B OTBICKAHUM HOBBIX
HWCTOYHUKOB, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aAHSATHS.

Temarnueckuii man npaktudeckux (I13) 3anstuit npencrasieH B Tadbmuie 3.

Tabmuma 3 - Ctpykrypa [13

Howmep temsl Ha3Banue Tembl

1 KuHemaTnka MarepuaibHOM TOYKH U Tena

2 JlnHaMuKa MaTepHAIbHON TOYKH U TeJla

3 3aKOHBI COXPaHEHUS UMITYJIhCA H SHEPTUU B MCXAHUKE

4 MoMeHT uMIynbca U JUHAMHUKa BpallleHus: TBEPIOTO Tela BOKPYT
HEMOABIKHON OCH

5 MexaHndecKue KoaeOaHus ¥ BOJIHEI

6 OCHOBHBIC TIOJIOKEHUS TEPMOTUHAMUKH

7 OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-KUHETHUECKON TeOpHH

8 OCHOBHBIC TIOHSTHS DJICKTPOCTATHKU

9 Pacuyer snekTpuyeckux mosen pacnpeaeneHHoro 3apsna. Teopema ["aycca

10 OnexkTpuueckas eMKocTb. KoHzeHcaTopel. DHeprus
DIIEKTPUIECKOTO TTOJIS

11 3aKOHEBI IIOCTOSIHHOTO TOKA

12 (OCHOBHBIC ITOJI0KEHUS MAarHUTOCTATUKH

13 DJIEKTPOMAarHUTHasl MHIYKIUS

14 JJIeKTPOMAarHUTHBIE KOJICOaHUs

15 (DNEKTPOMArHUTHBIE BOJHBI

16 MuTepdepeHnys cBera

17 Jndpaxius ceera

18 [Tonspu3arus BOJH

19 KBaHTOBBIE CBOMCTBA DJIEKTPOMATHUTHOTO U3ITy4EHUS

20 [[naneTapHas Mosens aTomMa

21 [TpocTeiimue ciny4an IBUKEHUS MUKPOYACTUIl B KBAHTOBOM MEXaHUKE

22 KBaHTOBO-MEXaHUYECKOE OIMCAaHKNE aTOMOB

Tema 1. KunemaTnka MaTepuaJibHOM TOUKH U TeJia
L]env: monydeHNE MPAKTUIECKUX YMEHHI U HABBIKOB B 00JIACTH KMHEMATHKHU
3aoanue no npakmuyeckou pabome:.
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Pemmts cnenyromue 3anayu:

1. Tpu derBepTH CBOETO NYTHU AaBTOMOOWJIb TIPOIIET CO CKOPOCTHIO
Vi = 60 KM/4, OocTaJbHYIO YacTh MYTH — CO CKOpOCThiO Vo = 80 km/4u. KakoBa cpeausis
IyTeBasi CKOPOCThb <V> aBTOMOOMJIA?

2. W3 omHOTO M TOTO K€ MECTa HA4aJld PAaBHOYCKOPEHO JIBUTATHCS B OJHOM
HaIpaBJICHUH JBE TOYKU, MPUYEM BTOpas Hayajla CBOE JABM)KEHHE yepe3 2 ¢ moclie
nepBoil. [lepBasi Touka ABUTANACh C HAYAIBHOW CKOPOCTHIO Vi = | M/C U ycKOpeHHneM
a; = 2 M/C?, BTOpas — ¢ Ha49aIbHOM CKOPOCTHIO V2 = 10 M/C U yckopenueM ap = 1 m/c?,
Yepes CKOJIBKO BPEMEHH M Ha KaKOM PAcCCTOSHUM OT MCXOJHOTO TMOJIOKEHHUS BTOpas
TOYKA JIOTOHUT NEPBYIO?

3. JIBukeHME MaTepUANILHOM TOUYKM 3a1aHo ypaBHeHueM I(t)=i(A+Bt?)+jCt,
rne A =10 m, B = -5 m/c?, C = 10 m/c. HaueptuTh Tpaekropuro Touku. Haiitu
BeKTOpHBIe BbIpakeHus V() m a(t). JJns momeHntra Bpemenu t = 1C BBIUHCIIHTH:
1) Mmoxynb ckopocTtH |V|; 2) Moaysb yckopeHwus |a; 3) Moaysib TaHTE€HIMAIbHOTO
yCKOpeHus [a]; 4) MOIyJIb HOPMAJIBHOTO YCKOPEHHUS [ay).

4. JIuHeitHasi CKOPOCTh V1 TOUEK Ha OKPYKHOCTH BpalIAIOIIETrocs JUCKa paBHA
3m/c. Toukwu, pacnonoxkeHHble Ha AR = 10 cMm Omke K OCH, UMEIOT JIMHEWHYIO
CKOpOCTh V7 =2 M/c. OnpeaenuTh 4acTOTy BpalIEHUs 1 TUCKa.

5. MaxoBuK Hayasl BpalaThCsi paBHOYCKOPEHO U 3a MPOMEXKYTOK BpeMeHU At
= 10 ¢ goctur yactoTsl Bpamenus N = 300 mun. OnpenennTs yriioBoe yCKOPEHHE
eMaxoBHKa 1 4ucio N 000poTOB, KOTOPOE OH CIEIIal 32 3TO BPEMHI.

Tema 2. lunaMuKka MaTepuaIbHOI TOYKH U TeJia

L]ens: onydeHUe NMPAKTUIECKUX YMEHUM U HaBBIKOB B 00JIACTH TUHAMUKU

3aoanue no npakmuueckoti pabome:

Pemuth cnenyroniue 3anayu:

1. K npyxuHHBIM BecaMm mojBenieH Ojok. Uepe3 00K MEPEeKUHYT LIHYP, K
KOHIIaM KOTOPOT0 MpUBA3aIH Ipy3bl MaccaMu M1 = 1,5 kr u my = 3 kr. KakoBo Oyzaet
MOKa3aHhe BECOB BO BpeMsi ABMKEHHUS Tpy30B? Maccoit 6yi0ka 1 1Hypa npeHeopeysb.

2. HaxinoHHas miIoCKOCTh, oOpasytomas yroi a = 25° ¢ TUIOCKOCTBIO
ropusoHra, umeer aauHy | = 2 m. Teno, nBUrasch paBHOYCKOPEHO, COCKOJIB3HYJIIO C
3TON IJIOCKOCTH 3a Bpemst t = 2 c¢. Onpenenuth kodpduimeHt tpenus f Tema o
IIJIOCKOCTb.

3. Ha xene3snomopoxHoil maTgopMe ycTaHoBieHO opyaue. Macca
miaTdopmel ¢ opyauemM M = 15 1. Opyaue cTpenser BBepX moja yriaom ¢ = 60°
TOPU30HTY B HampaBieHuu myTH. C KakoW CKOPOCTBIO Vi MOKATHTCS IuiaTdhopma
BCJIE/ICTBUE OTJA4M, €CJIM Macca cHapsna M = 20 Kr, ¥ OH BBUIETAET CO CKOPOCTHIO
V=600 m/c?

4. CHapsn maccoit 20 kr JeTUT ¢ HavanbHOM ckopocThio 200 M/c mos yriiom
60° k ropu3oHTy. B HauBBICHIEN TOYKE MOABEMA OH BCTPETHII LEIb U MOJHOCTHIO
noracusi ckopoctb B TeueHue 0,02c. OnpeaenuTs CpenHIO CUIYy yaapa.
CornpoTuBiieHHE BO3/1yXa HE YUYUTHIBATh.
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5. [Huck pammycom R = 40 cm Bpamjaercss BOKpyr BepTHKaibHOU ocu. Ha
Kparo IucKa JexuT Kyouk. [Tpunumas kospduuuent tpenus f = 0,4, Haittn yacrory
1 BpaLIEHMs], IPU KOTOPOI KyOHUK COCKOJIB3HET C JUCKA.

Tema 3. 3akoHBI COXpaHEHUSI UMITYJIbCA M JHEPIUH B MEeXaHUKeE

[]env: monyyeHUWe MPAKTUUECKUX YMEHUH W HaBBIKOB B OOJACTH SHEPIUHU B
MEXaHUKe

3aoanue no npakmuyeckou pabome:

Pemuth caenyroiuye 3aiayu:

1. Haiitu pabory A moabema rpy3a IO HAKJIOHHOM IIJIOCKOCTH JJIMHOMU
| =2 M, ecmu macca m rpy3a paBHa 100 kxr, yron HakioHa @ = 30°, koadduIUEeHT
tpenns f = 0,1 u rpy3 mBIKETCA ¢ ycKopeHneM a=1 m/c?.

2. C xakoil HaMMeHbIIIel BBICOTHI N TODKEH HauaTh CKaThIBAThCS aKpoOaT Ha
Besocurnene (He paboTasi HOraMH), YTOOBI MPOEXaTh MO JOPOXKKE, UMerolel hopmy
"MepTBOil neTin" paguycoM R=4M, U HE OTOpPBATHCS OT JOPOKKH B BEPXHEU TOUKE
netinu? TpeHuem npeHeopeyb.

3. Co ckambl BeicoTON 19,6 M B TOpHM30HTAILHOM HANpPaBICHUH OPOCHIN
KaMEeHb €O CKOpOCThIO 36 KkM/4. OmnpenenuTb KHMHETHYECKYIO U MOTEHIHUATbHYIO
sHepruM kamHs uepes 1,25 ¢ mosera mocne Hadana aBmxeHus. Macca kamus 100 T,
CONPOTUBIIEHUEM BO3]lyXa MPEHEOPEUb.

4. Teno nBuUramoch €O CKOPOCThIO 3 M/C. 3areM B TE€UEHHUE 5 C Ha HEro
nericroBana cuna 4H. 3a 3T0 BpeMsi KMHETHYECKash SHEpPrus YBEJIMYWIACh Ha
100 /I>x. HaiiTu cCKOpOCTh TeJia B KOHIIE JEUCTBUSI CUJIBI M €0 Maccy.

5. Pakera maccoit 250 1 conepxut B cebe 50 r B3pbIBUaTOro BemecTtBa. Ha
KAaKyl0 BBICOTY OHAa MOJKET MOAHATHCS, €CIHW MPEANOJIOKUTh, YTO B3PHIBYATOE
BEIIECTBO B3pPHIBAETCS BCE cCpa3y, a O0pa30BaBIIMECS IOPOXOBbIE Ta3bl HMEIOT
ckopoctb 300m/c. OnpenenuTh NOTEHIUATBEHYIO SHEPTHIO PAKEThl B BBICIICH TOUKE
noabeMa. CONpoTUBIICHUEM BO3/IyXa MPEeHEeOpEYb.

Tema 4. MoMeHT UMIYJbCca M JUHAMUKA BpallleHUs TBEPAOro TeJa
BOKPYI HENOJABHKHOM OCH

I]env: monydyeHUE MPAKTUYCCKUX YMEHHN M HABBIKOB MPU PACUYETe MOMEHTA
UMIYJIbca U 001acT AMHAMUKH BPAIaTeIbHOTO ABMKCHUS

3aoanue no npakmuyeckou pabome:

Peuurs crenyromume 3anayu:

1. Omnpenenute MOMEHT MHEPLUMU J TOHKOTO OJHOPOIHOIO CTEPXKHS JUIMHOM
| = 60 cm u maccoit m = 100 © OTHOCHTENBHO OCH, MEPICHIUKYISPHOU €My U
IPOXOJdIlEl Yepe3 TOUKY CTEpkHs, yaaleHHyro Ha a = 20 ¢cM OT OJHOTO U3 €ro
KOHIIOB.

2. Uepe3 Osiok, mMmerommii GopMy aucKa, mepekuHyT mHyp. K KoHIam
HIHypa npuBsazanu rpy3ukud Maccor My = 100 r u my = 110 r. C xakum ycKopeHuem a
OyayT JABUTAThCA TPY3UKH, eciiu Macca m Ojoka paBHa 400 r? Tpenue npu BpaleHun
0JI0Ka HUYTOXKHO MaJIo.
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3. YenoBek cTOUT Ha ckaMbe JKYyKOBCKOTO M JIOBHT PYKOH MSY Maccoil m =
0,4 xr, nersanuMi B TOPU3OHTAIHHOM HaIpaBJIEHWH CO CKopocThio V = 20 wm/c.
TpaekTopus Msuya TPOXOJUT Ha paccrosHud ' = 0,8 M OT BEepTUKAIBHON OCH
BpamieHuss ckambu. C Kakod yIJIoBOW CKOPOCTBIO VHAYHET BPAIIATHCS CKAMBbS
JKyKOBCKOTO C 4eIOBEKOM, TOMMABIIINM MY, €CIIM CyMMapHBIA MOMEHT WHEPIUH J
yeJloBeKa M CKaMbH PaBeH 6 Kkr-m>?

4. MaxoBuUK Bpalmaerca IO 3aKOHY, BbIpaXaeMOMY ypaBHEHUEM
¢ = A+ Bt+Ct3 rne A =2 pan, B =32 pan/c, C = - 4 pan/c?. Haiitu cpeaniorn
MOIHOCTh <N>, pa3BHBacMyr0 CHJIaMHU, JEHCTBYIONIMMHU Ha MaxOBHUK TPU €TO
BpAILIEHHH, IO OCTAHOBKH, €CIIH ero MOMeHT uHepimu J =100 kr-m?

5. Ilynsa maccoir m = 10 r getut co ckopocthio V = 800 M/c, Bpaiasch 0OKOJIO
IPOJONBHOK ocu ¢ uactoTo N = 3000 c. IlpuruMas nymo 3a UUIMHIPHK
araMeTpoM d = 8 MM, OTIpeIeTUTh MOTHYI0 KHHETHYECKYIO SHEPTUio 1 ImyJIn.

Tema 5. Mexanuveckue Ko0Jie0aHUSI U BOJTHBI

[]ens: IONMyYEHNUE MPAKTUYECKUX YMEHUN U HABBIKOB MPH pacyeTe napameTpoB
MEXaHUUYECKUX KojeOaHUil U BOJH

3aoanue no npakmuyeckou pabome:

Pemute crnenyroniue 3anayu:

1. Touka coBepuiaer rapmMoHudeckue kosnebOanusi. HambOombiiee cmelieHue
Xmax = 10 cM, HaubombIIas CKOPOCThb Vmax = 20 cM/c. Haiitu yrioByro 4dactoty
KOJICOaHUI 1 MAaKCUMAaJIbHOE YCKOPEHHUE amax-

2. Touka y4acTByeT OJHOBPEMEHHO B JBYX B3aUMHO MEPICHIUKYISPHBIX
KOJICOAHHUAX, BhIpAKaeMbIX ypaBHeHUsIMH X = A;C0S(w?) u Y = AsSin(0,5wi), rae
A; =2 cm, A, = 3 cm. Haiitu ypaBHeHHE TPAEKTOPUHM TOYKH M MTOCTPOUTH €€, yKa3aB
HaIlpaBJICHUE JABUKECHHUS.

3. Ha crepxue mmnoii | = 30 cM yKpermseHbl JBa OJAMHAKOBBIX TPY3HKa:
OJIUH - B CEpEeAUHE CTEpXKHSA, APYrod - HAa OJHOM U3 €ro KOHIOB. CTEpKeHb C
IPY3UKOM KOJEOJIETCSI OKOJIO TOPU3OHTAIILHOW OCH, MPOXOASIIe dyepe3 cBOOOHBIN
KOHell cTepkHa. Onpenenuts NpuBeACHHYIO IIUHY L u nepuop 7 kojsebaHUM Takoil
cucTteMbl. Maccoii cTepKHs peHeOpeyb.

4. Jlorapudmudeckuit gekpeMeHT KoJjiebanuit ¢ wmastHuka paseH (,003.
Onpenenuty uncino N TOMHBIX KoneOaHU, KOTOPHIE JODKEH CIENaTh MAasTHUK,
9TOOBI AMIUIUTYa YMEHBIIIUIIACH B J[BA pa3a.

5. Omnpenenuts paszHocTh ¢Ga3 A@ KoinebaHWMl  MCTOYHUKA  BOJIH,
HaxOJSIIErocs B yOPYroM Cpene, U TOUKU 3TOW Cpefbl, OTCTOSIIEN HA X = 2 M OT
ucroyHuka. Yacrora v kojebaHuil paBHa 5 ['I; BOJIHBI PACHPOCTPAHSIIOTCS CO
cKopocThio V=40 M/c.

6. MomHocTs N HU30TPONHOTO TOYEYHOIO MUCTOYHHMKA 3BYKOBBIX BOJH paBHA
10 Bt. KakoBa cpeansisi 00beMHasi IJIOTHOCTh <> dHEPruu Ha paccTossHuu I = 10 m
OoT ucTouHHKa BoJH? Temneparypy 7 Bo3nyxa npuHATh paBHOU 250 K.

36



Tema 6. OcHOBHBIE M0JIOKEHUS] TEPMOIUHAMUKHI

Ilenv: TIONMyYeHHE TPAKTUYECKUX YMEHHM UM HABBIKOB B  00JacTu
(eHOMEHOOTHYECKON TEPMOTUHAMUKHI

3aoanue no npakmuueckoti pabome:

Pemuts cienyromue 3aiayu:

1. KakoBbl yjAelbHbIE TEIJIOEMKOCTH Cy M Cp CMECH Ta30B, COJAEpXKallei
kucnopo maccoid My =10 r u a3ot Maccoit mp; = 20 r?

2. Onpeaenuts padboty 4 aanadaTHOTO pAaCIIMPEHHS BOJOPOIa Macco m = 4
T, €ClIi TeMIiepaTypa rasa nouusmiack Ha AT =10 K.

3. Bogopon 3anumaer o6bem Vi = 10 M3 npu mapnenun p; = 100 kIla. a3
Harpeju Mpu MOCTOSSHHOM oObeme a0 aaBieHus P2 = 300 xlla. OnpenenuTs:
1) m3menenne AU BHYTpeHHeEH dSHepruu rasa; 2) paboty 4, COBEPIICHHYIO Ta30M;
3) KOJIMYECTBO TEILTOTHI Q, COOOIIEHHOE Ta3y.

4. B munmmHAape moJ MOpIIHEeM HaxoauTcs Boaopoa Maccoir M = 0,02 kr nmpu
temneparype T1= 300K. Bogopon cHavana pacmmpuiics aauadaTHO, YBEJIMUUB CBOM
o0beM B MATh pa3, a 3aTeM ObUI CXKaT M30TEPMUYECKH, IpUYEM OO0bEeM rasa
yYMEHBIIWICS B MATh pa3. Halitu Temneparypy T2 B KOHIIE aira0aTHOTO PaCIIMPEHUS
U MOJIHYIO paboTy A, coBepIlIeHHYI0 ra3oM. M300pa3uTh nporecc rpapuuecky.

5. Uneanvubiit Ta3z coepmiaer muki Kapuo. Temneparypa T; HarpeBatens
paBHa 470 K, temneparypa 7> oxnaautens paBHa 280 K. IIpu m3orepmuueckom
pacumpenuu ra3 copepuiaet padoty A = 100 Ix. Onpenenuts Tepmudeckuiit KI1TJ[
/) LWKIA, a TAKXKEe KOJUYECTBO TEIUIOTH 2, KOTOpPOE Ta3 OTAAET OXJIAIUTENIO MPHU
U30TEPMUYECKOM CIKATHH.

6. Jlex maccoit m; = 2 kr nipu Temmnepatype t1 = 0 °C 6b11 ipeBpaliieH B BOLy
TOM >K€ TeMIlepaTyphl ¢ TIOMOIIBIO TMapa, uMmeromero temmneparypy t = 100 °C.
Omnpenenuts Maccy M; u3pacxooBaHHoro napa. KakoBo uzmenenue A S sHTponuu
CHUCTEMBI JieA—Tap?

Tema 7. OcHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu
[]ens: onydeHUE NMPAKTUIECKUX YMEHUM U HaBBIKOB B 006mactu MKT
3aoanue no npakmuyeckou pabome:

Peuurs cnenyromume 3anayu:

1. B xonb6e BmectumocThio V = 100 cM® comepskuTcs HEKOTOpBIN a3 Ipu
temriepatype T =300 K. Ha ckoipko MOHU3HTCS JaBJICHHE p Ta3a B KoOJIOE, €CIH
BCJIEICTBUE yTeuku u3 Koubbl Beliiner N =102 monexyn?

2. OnpenenuTh CPEAHION KUHETUYECKYH) SHEPTUI0 <g;> MOCTYIMATEIBHOTO
JIBIDKCHUSI U CpeAHEee 3HaueHue <€&> MOJIHOW KUHETUYECKOW SHEPrud MOJICKYJIbI
BoJsiHOTO Tlapa npu temrneparype 7' = 600 K. HaliTu Takke KHHETUYECKYIO SHEPTHUIO
W mnocTynarenbHOro ABUXKEHUS BCEX MOJIEKYJ Mapa, COAEPKaIlero KOJUYECTBO
BelecTBa V= | KMOJIb.

3. Kucnopoa mpu HOPMaJIbHBIX YCJIOBHSIX 3aMONHSIET COCYJl BMECTUMOCTBIO
V =11,2 n. Onpeaenutb KOJIMYECTBO BEUIECTBA V rasa M ero maccy m.

4. Tlonplii map BMecTUMOCTBIO V=10cM®, 3amONHEHHBIA BO3JAYXOM MpH
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temneparype 1:=573 K, coeauHunu TpyOKOW C 4YalIKOH, 3alOJHEHHOW PTYTHIO.
Onpenenuts Maccy M pTyTH, BOLIEAIICH B 1Iap MpU OCTHIBAHUU BO3JyXa B HEM IO
temmneparypsl T2 =293 K. U3MeHeHreM BMECTUMOCTH I1apa IpeHeOpeyb.

5. bamnon Bmectumocthio V = 30 11 coaepXUT CMECh BOJIOPO/IA U Telivs IPpU
temneparype T = 300 K u maBiaenuu p = 828 klla. Macca m cmecu paBHa 24 T.
Onpenenuts Maccy My BOJOpOAa UMaccymy relus.

Tema 8. OcHOBHBIE IOHATHS IJTEKTPOCTATUKHI

Ilenv: TONMyYeHUE TPAKTUYECKMX YMEHUHM W  HABBIKOB B  00JacTu
AIIEKTPOCTATUKH

3aoanue no npakmuyeckou pabome:

Pemute crnenyronue 3anayu:

1.J]IBa OAMHAKOBBIX MPOBOISIIMX 3apsSUKEHHBIX IIapa HAXOJATCA Ha
paccrosiauu ' = 30 cm. Cuna nputsoxenust F; mapos pasaa 90 mxH. Ilocne Toro
KaK Mapbl ObUIM MPUBEJCHBI B CONPUKOCHOBEHWE W YAAJCHBI JIPyr OT JApyra Ha
MPeKHEE pACCTOSHUE, OHHM CTald OTTaJKUBaThes ¢ cuimod F, = 160 mxH.
Omnpenenuts 3apsaasl Q1 u Qz, KOTOpBIE OBUTM HA IMapax J0 UX COMPUKOCHOBEHUSI.
JnameTp 1apoB CYUTATh MHOTO MEHBIIIUM PACCTOSIHUSL MEXKTy HUMH.

2.DIEeKTPUYECKOe TOJIe CO3/AaH0 NBYMsi TouedHbIMU 3apsimamu Q=10 uKn
nQ, = —20 uKun, Haxoxsmumucs Ha paccrosauu d = 20 cM Apyr OT Jpyra.
OnpenenuTh HANPsHDKEHHOCTh E moJisg BTOYKE, YJaJIeHHOW OT MEepBOro 3apsjia Ha
r1 =30 cM 1 OT BTOpOro Ha I=50cM.

3. Haiitu nortenmuanpHyto sHepruto Il cHcTeMBl TPEXTOUEUHBIX 3apsIOB
Qi1 = 108Kim, Q2 = 20 vKn m Qs = -30 vKJN, pacrnoigoxeHHBIX B BEpIIMHAX
PaBHOCTOPOHHETO TPEYTOJbHUKA CO CTOpOHOM anmuHoM a =10 cMm.

4. Toueunbie 3apsaasl Q1= 1 MxKm m Q; = 0,1 MxKn nHaxomsarcs Ha
paccrosiuuu 1= 10 cm apyr ot apyra. Kakyioo paboTy 4 coBepiuar CUJIbI MOJs,
€CJIM BTOPOM 3apsijl, OTTAIKUBASICh OT MEPBOTO, YIAIUTCS OT HErO Ha PacCTOSIHUE:
1) r=10 m; 2) rz=o0?

5. Paznocts notennuanos U MexTy KaTOJIOM U aHOJIOM 3JIEKTPOHHOM JIaMITbI
paBHa 90 B, paccrostaue I = 1 MM. C KaKUM YCKOPEHHEM a JIBUKETCS SJIEKTPOH OT
KaToja K aHoay? KakoBa CKOpOCTh V 3JIeKTpOHa B MOMEHT yjaapa o0 aHon? 3a
Kakoe BpeMs t BJEKTpOH MpoJieTaeT paccTosiHUEe OT Karoja no anoxaa? Iloie
CUUTATh OJHOPOIHBIM.

Tema 9. Pacuer »3jieKTPpHYECKHX TI0JIeil pacnpeneeHHOro 3apsia.
Teopema I'aycca

[leny: TONlydeHUE TNPAKTUUYECKUX YMEHUW W HABBIKOB MPH pacyerax
ANEKTPUYECKUX TIOJIEN MPU UCTIOIB30BAHUU TEOpeMBI [aycca

3aoanue no npakmuyeckou pabome:

Pemmts cnenyromue 3anayu:

1. Ilap pammycom Ri= 6 cMm 3apsbxkeH o nmoreHuuana ¢1 = 300 B, a map
paanycoM Ro= 4cm - 1o norenumana ¢ = 500 B. OnpenenuTs noTeHIMAI () IIAPOB
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MoCJIe TOr0, KaK WX COCAUHWIM METAJUTMYECKUM TMPOBOJAHUKOM. EMKOCTHIO
COEJIMHUTETLHOTO TPOBOJIHUKA MPEHEOPEUb.

2. Paccrosame d wMexay IUIaCTUHAMHM IIJIOCKOTO KOHJEHCATOpa PaBHO
1,33 MM momans S miuactud pasHa 20 cM?. B mpocTpaHCTBe MEKTy MIACTHHAMH
KOHJICHCATOpa HAXOJATCS JBa CJIOS TUAJICKTPUKOB: CIIFOJIBI TOMIMHON O1= 0,7 MM
¥ 300HUTa ToNMHOM 02 = 0,3 MM. OnIpeieuTh IEKTPOEMKOCTh C KOHJCHCATOPA.

3. JlBa konueHcaropa snekTpoeMkocTsiMu C; = 3 MK® u C; = 6 Mx®
COEIMHEHBI MEXKAY co0oii u mpucoeanHensl k 6arapee ¢ 9J{C 120 B. Onpenenuts
sapsaael Q1 1 Q2 KoHACHCATOPOB M pasHocTH moTeHmuanoB Ui m U, Mexay ux
OOKJIaIKaMH, eciu KOHJIEHCATOPBI COEIMHEHBI: 1) napajuiebHoO;
2) TIOCTIeTIOBATEIBHO.

4. Pa3HOCTb MOTEHIMAIOB MEX]y IUIACTUHAMM IUIOCKOTO KOHJEHCATOpa
6 kB, 3apsax kaxmoi u3 Hux 10° Kin. Onpenenuts cuily B3auMOIENHCTBHS MEXKIY
IJIACTUHAMH, DHEPrUI0 U IUIOTHOCTh SHEPIHHM KOHACHCATOpa, €CJIM PACCTOSHUE
mexay miactuaamu 0,02 M, a momans Kaxmaon us Hux 100 cm?,

Tema 10. Duaexkrpuuyeckas emkocThb. KoHaeHncaTtopbl. JHeprus
3JIEKTPUYECKOI0 TO0JIA

[leny: TONy4eHUE TMPAKTHUYECKUX YMEHUW W HABBIKOB TPH pacyerax
[MapaMeTPOB JEKTPUUECKUX MTOJIEU

3aoanue no npakmuyeckou pabome:

Pemute cnenyronue 3anauu:

1. Paccrostnue d Mexay MIacCTHHAMHU IUIOCKOTO KOHAEGHCATOpa PaBHO 2 MM,
pasHocte moteHmuasioB U = 1,8 kB. J[ludnexktpuk - crekno. Omnpenenutsb
TUAJIEKTPUUECKYIO BOCHPHUMMYHMBOCTh ¢ CTEKJIAa M TMOBEPXHOCTHYIO IUIOTHOCTh
0 ' IOJISIpU3AIMOHHBIX (CBS3aHHBIX) 3apsII0B HAa MOBEPXHOCTHU CTEKJIA.

2. OnpenenuTh MOJISIPU30OBAHHOCTh p CTEKJA, TOMEIICHHOTO BO BHEIIHEE
AIIEKTPUYECKOCTIONICHANPSHKEHHOCTRI0Ep=5 MB/M.

3. IudNeKTpUK TOMECTHUIM B  DJIEKTPUYECKOE TI0JI€  HANPSHKEHHOCTHIO
Eo=20 xB/m. Uemy paBHa MOJSIpU30BAaHHOCTH p AUDIICKTPUKA, €CITU HANPSHKEHHOCTD
E cpeanero MakpoCKONMYECKOTO TOJIS B TUAJICKTPUKE OKa3ayiach paBHOM 4 kB/M?

4. DOOHMUTOBAs IJIOCKOMAapaJlesibHasl IJIACTUHA TIOMEIIEHa B OJHOPOJHOE
AJIEKTPUUYECKOE ToJie HampsikeHHOCThio FEp = 2MB/M. I'paHu  mjiacTuHbI
NePHEHIUKYJISAPHbl  JIMHUSIM ~ HaNpsDKEHHOCTH.  OmnpenenuTh  MOBEPXHOCTHYIO
MJIOTHOCTh ¢ CBSI3AHHBIX 3aps0B HA TPAHSIX IUIACTUHBI.

Tema 11. 3aK0oHBI NOCTOSTHHOIO TOKA

I]env: MonydeHWe MPAKTHYECKUX YMEHUW W HABBIKOB IMPU NMPUMEHEHUU IS
PacyYeTOB 3aKOHOB ITOCTOSSHHOTO TOKA

3aoanue no npakmuueckou pabome:.

Pemmts cnenyromue 3anayu:

1. Karymika u aMnepMeTp COeAMHEHbI MOCIe0BATEIbHO U MIPHUCOETUHEHBI K

UCTOYHHUKY TOKa. K 3a)kuMam KaTyIIK{ MPUCOCTUHEH BOJIBTMETP CONMPOTHUBICHHUEM
Rs = 1 kOwm. Ilokazanus ammnepmerpa | = 0,5 A, ponermerpa U = 100 B. Onpenenutsb
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conpotuBieHue R karymiku. CKOJIBKO MPONEHTOB OT TOYHOTO 3HAYCHUS
CONPOTUBJICHUSI  KATYIIKM COCTaBUT TOTPEIIHOCTb, €CIM HE  YYUTHIBATh
CONPOTUBIICHUS BOIBTMETpA?

2. Bnyrtpennee compotuBiieHHe I Oartapeu akKyMmyJIaTopoB paBHO 3 Ow.
CKOJIbKO TPOIEHTOB OT TouHOro 3HaueHus DJIC cocTaBisieT MOrpemHoCcThb, €Ciu,
U3MepsAsl Pa3HOCTh IMOTEHIMAJIOB Ha 3aXuMmax OaTaped BOJBTMETPOM C
conporusieHueM Rg = 200 Om, npunste ee paBaon C?

3. JlBe rpynmbel W3 TpeX IMOCIEIOBATENbHO COEIWHEHHBIX 3JIEMEHTOB
coenuHeHbl mapamienbHo. OJIC kaxgoro snemeHTa paBHa 1,2 B, BHyTpeHHee
compotuBienue I = 0,2 Owm. Ilomydyennas Oarapess 3aMKHyTa Ha BHEIIHEE
conporusieHue R = 1,5 Om. Hailitu cuity Toka | Bo BHEIIHEH 11enu.

4. Tpu 6atapeu ¢ DJIC ¢1 = 12 B, &2 =5 B u ¢3 = 10 B u oguHakoBbIMU
BHYTPEHHUMH COINPOTHUBJICHUSIMU I, paBHbIMH 10OM, COEIUWHEHBI MEXIy COO0Oi
OJTHOMMEHHBIMU noJirocaMu. CONPOTUBIEHUE COETMHUTENIBHBIX MPOBOJOB HUUTOXKHO
Mazo. OnpeaenuTh CUiIbl TOKOB |, Haynux yepes3 Kaxayro o6arapero.

5. K o6arapee akkymymnsitopo, IJIC ¢ xoTopoil paBHa 2 B u BHyTpeHHee
conporuBieHue r =0,5 Owm, npucoenuHeH mNpoBOAHUK. ONpeneinTs:
1) conporuBieHue R mpoBogHUKa, MPU KOTOPOM MOITHOCTh, BBIAEISAEMas B HEM,
MaKCHUMaJIbHA; 2) MOILIHOCTb P, KOTOpas MpU 3TOM BBIACISETCS B MPOBOTHUKE.

Tema 12. OcHOBHBIE TOJIOKEHUSI MATHUTOCTATUKH

Ilenv: TIONMyYeHHE TPAKTUYECKUX YMEHUM W HABBIKOB B  001acTu
MarHUTOCTATUKH

3aoanue no npakmuyeckou pabome:.

Pemuth crnenyroniue 3anayu:

1. Ilo oOMOTKE OYE€Hb KOPOTKOM KATYIIKH paguycoM I = 16 cM Te4eT TOK
| =5 A. Ckosbko BUTKOB N IIPOBOJIOKM HAMOTAHO Ha KAaTYIIKY, €CJIY HAMPSKEHHOCTh
H marauTHOTrO mosis B ee ieHtpe paBHa 800 A/m?

2. JlBa AMMHHBIX TapauIeIbHBIX MPOBOJIA HAXOASATCS Ha PACCTOSHUU I = 5 cM
onuH ot gapyroro. I[lo mpoBogamM TeKyT B NPOTHMBOIOJOXKHBIX HaMpaBICHUAX
onuHakoBbie TOkU | = 10 A kaxnpiii. HaliTu HanpspkeHHOCTh H MarHuTHOTO 10JIS B
TOYKE, HaXOMIICHCs Ha PACCTOSHUU 1 = 2 CM OT OJHOTO U [2=3 CM OT JIpYyroro
IIPOBOJIA.

3. OmnpenenuTh MaKCUMAJIbHYIO MArHUTHYK UHAYKIUIO Bma moms,
CO37aBa€MOI0  3JIEKTPOHOM,  JIBIXKYHIMMCSL  NPSMOJMHEHHO CO  CKOPOCTBIO
v =10 Mm/c, B TOUKe, OTCTOSAIICH OT TPaeKTOPUH Ha paccTosHuu d =1 HM.

4. Iluubl TeHepaTOopa MPEACTABISIIOT COOOW JBE MapauieIbHbIE MEIHbIE
HOJIOCHI AHHOM | =2 M kaxkaasi, oTcTOsIIMe APYT OT Apyra Ha pacctostaud d = 20 cM.
Onpenenute cwily F B3aUMHOTO OTTaJKUBaHHUS IIMH B ClIy4yae KOPOTKOTO
3aMbIKaHUs, Korjaa no HuMm Teuet Tok | = 10 kA.

5. KopoTkas KaTyIuKa IIoIaapo S nonepevyHoro cedenus, pasHoi 150 cm?,
cogepxkut N = 200 BuTkoB mpoBoja, mo Kotopomy teueT Tok | = 4 A. Karymka

noMenieHa B OJIHOPOJHOE€ MarHWTHOE ToJie HampsbkeHHocThio H = 8 kA/M.
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OnpenenuTs MarHUTHBIA MOMEHT p,, KaTYyIIKH, a TaKXe BpAIIAIOIUA MOMEHT M,
JNEHUCTBYIOIIIMH Ha HEe CO CTOPOHBI MOJIS, €CIM OCh KaTYIIKH COCTaBIISIET YIoJl
0. = 60°C TMHUSIMU UHAYKIHH.

6. DIeKTpPOH JBWXKETCS B OJHOPOAHOM MAarHMUTHOM II0JIE C HWHIYKIMEH
B = 0,1 Tn nepneHaukyJspHO JuHUSIM uUHAyKIuH. Onpegenuts cuny F,
JNEUCTBYIOIIYI0 Ha DJIGKTPOH CO CTOPOHBI IO, €ClIu paauyc R KpuUBU3HBI
TpaekTopuu paseH 0,5 cM.

Tema 13. DiieKTPOMATHUTHASA HHAYKIUS

Ilenv: TmONyYEeHHE TMPAKTUYECKMX YMEHMM M HaBBIKOB TIPU pacuerax
MapaMeTPOB JIEKTPOMArHUTHON UHITYKIIUU

3aoanue no npakmuyeckou pabome:

Pemmnts cnenyromue 3a1auu:

1. Tlnockuii KoHTyp, miomans S kortoporo paBHa 300cMm?, HaxoauTcs B
OJIHOPOAHOM MAarHuTHOM mosnie ¢ uHayknued B = 0,01Tn. IlnockocTe KOHTypa
NEPHEHIMKYJIApPHA JIMHUSAM WHIYKIUU. B KOHType moanep:KuBaeTcsi HEU3MEHHBIN
Tok | = 10 A. Onpenenuts paboTy 4 BHEUIHUX CHUJI MO MEPEMEIICHUIO KOHTYpa C
TOKOM B 00JIaCTh MPOCTPAHCTBA, MATHUTHOE TOJI€ B KOTOPOH OTCYTCTBYET.

2. B omHOpOomHOM MarHWTHOM moje ¢ mHAyknumed B = 1 Tan HaxomuTcs
npssMoit mpoBoj aauHOM | = 20 cM, KOHI[BI KOTOPOTO 3aMKHYTBI BHE TIOJIS.
Comporusnenne R Bceit nenu paBuo 0,1 Om. Haiitm cuimy F, KOTOpyro HyXHO
MPUJIOKUTh K TMPOBOAY, UYTOOBI TMEpeMeliaTh €ro MepPHeHIUKYJISIPHO JIMHUSM
WHAYKITUU CO CKOPOCThIO V = 2,5 Mm/c.

3. Pamka mmomaneo S = 200cM? paBHOMEPHO BpALIaeTCs C YaCTOTOM
n = 10 c? oTHOCHTENBEHO OCH, Jekamiedl B IIIOCKOCTH PAMKH M IEPIEHMKYIISIPHO
JUHUSIM UHAYKIIUKU OJHOpoHOro MarHutHoro noss (B = 0,2 Tm). KakoBo cpennee
3HaueHue J/IC uHayknuu <g> 3a BpeMs, B TEUCHUE KOTOPOrO0 MArHUTHBIA IMOTOK,
MPOHU3BIBAIOLINN PAMKY, U3MEHUTCS OT HYJISl 1O MAKCUMAJIbHOTO 3HAYEHUS?

4. C moMomipio peocTaTa paBHOMEPHO YBEIMYMBAIOT CUIy TOKA B KaTYIIKE
Ha Al = 0,1 A B lc. UnnyktuBHOocTh L katymku paBna 0,01 I'n. Haiitu cpennee
3HaueHune DJ1C camomHIyKIuu <&s>.

5. MHcrouHuK TOKa 3aMKHYJIM Ha KaTymiky ¢ conpoTuBieHueM R = 10 Om u
uHayKTUuBHOCTRIO L = | T'H. Uepe3 CKONBKO BpPEMEHHM CHJIAa TOKa 3aMbIKaHUS
nocturdet 0,9 nmpeaenpbHOTrO 3HAUCHUS?

Temal4. DiieKTPpOMATrHUTHBIE KOJIe0aHUSA

[lenv: TONlydeHUE TMPAKTHUYECKUX YMEHUWA W HABBIKOB TMPH pacyerax
MapamMeTPOB JEKTPOMArHUTHBIX KOJIeOaHU I

3aoanue no npakmuyeckou pabome:

Peuurs crenyromume 3anayu:

1. B kose0aTenbHBII KOHTYp BXOJWT KaTylllKa MHIYKTUBHOCTBIO 5 MI'H H
IJIOCKUNA KOHAEHCATOP C TUAJIEKTPUKOM M3 cTekia. PaccrosHue Mexay oOkiaakamu
KoHJeHcaropa 6 MM, mwiomans o0kaanku 90 cm?. HacKombKO M3MEHMTCS 4acTOTa M
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MePHOJT KOJIEOAaHUN KOHTYpPA, €CIU CTCKISIHHYIO MPOCIONKY KOHIEHCATOpa 3aMEHHTH
BO3AYIIHOM?

2. MakcumasibHasi SHEpPTrUsi MarHUTHOTO TMOJs KO0JIeOATEIbHOTO KOHTYpa
1 mx nmpu cunme toka 0,8 A. Uemy paBHa yacToTa KoJieOaHMH KOHTypa, €Cu
MaKCHUMaJIbHasi pa3HOCTh MMOTEHIIMAIOB Ha OOKIaaKax KoHaeHcaropa 1200 B?

3. Konaencarop snektpoemkocthio C= 500 n®d coeauHeH MapajieibHO C

karymkoi mmHoM | = 40 cM u mnomanso S cedenms, pasHol 5 cm? Karymka
conepxur N = 1000 ButkoB. CepaeuyHuk HemarHuTHbIi. Haiitu nepuon
T xoneOaHu.

4. Karymka (0e3 cepaeunuka) jqmuHou | = 50 cM u 1utomaneo S; ceueHws,

pasnoii 3 cm?, umeer N = 1000 BUTKOB ¥ COEIMHEHA NAPAILIEIBHO C KOHIECHCATOPOM.
KoHeHcaTop COCTOMT U3 IBYX INIACTHH IUIomansio S,= 75 cm? kaxpas. Paccrosaue
d Mexay miactuHamMu paBHO 5 MM. JludnekTpuk —Bo3ayX. OnpenenuTh Meproj
T xonebGaHu KOHTYpA.

Tema 15. DiieKTpOMArHUTHbBIE BOJIHBI

Ilenv: TIONy4YeHHE TPAKTUYECKMX YMEHUH M HaBBIKOB NIPH pacyerax
apaMeTpoB 3JIEKTPOMArHUTHBIX BOJIH

3aoanue no npakmuueckoti pabome:

Pemnts cienyromue 3amayu:

1. Onpenenuth AIUHY 3JE€KTPOMArHUTHOM BOJIHBI A B BaKyyMe, Ha KOTOPYIO
HAaCTPOEH HJICAJIbHBI KOJEeOaTeNbHbI KOHTYp, €CJIM MaKCUMAaJbHBIM 3apsia Ha
oOKkJagKax KoHJeHcaropa paBeH (m= 5 MkKJ, a MakcuManbHOE 3HaY€HHE CHUJIBI TOKA
B KOHTYpe Im = 3 MA. CxopocTh cBeTa B BakyyMe paBHa v = 3-108 m/c.

2. KoneGarenpHbIii KOHTYpP COCTOUT M3 KaTyIIKW MHAYKTUBHOCTRIO L=0,5 MI'H
M IUIOCKOTO KOHJeHcaropa. PaccrosHne wMexay IUIACTUHAMH KOHJIEHCaTopa
d = 1,77 cm, paudnexTpuveckas TPOHUIIAEMOCTh BEINECTBA, 3aIlOJIHUBIIETO
IPOCTPAHCTBO MEXIy IUIacTHHAMM & =5. Ilnomans kaxaoi maactuael S=20 cm2.
CxopocTth cBeTa B Bakyyme paBHa L = 3-10® wm/c. Onpenenurs MHY
AJIEKTPOMAarHUTHOW BOJHBI A B BaKyymMe, Ha KOTOPYIO HACTPOEH KOJeOaTeIbHBIH
KOHTYP.

3. JIBa mapayieNbHbIX MPOBOJA, MOTPYKEHHBIX B DIHUIEPUH, WHAYKTUBHO
COEIMHEHBI C TEHEPATOPOM JJIEKTPOMATrHUTHBIX KosieOaHui yactoror v = 420 MI1.
Paccrostare | Mexay mydHOCTSIMHU CTOSYMX BOJIH Ha MPOBoJax paBHO 7 cM. Haiitu

JOUBJIEKTPUYECKYI0 MPOHULIAEMOCTh & DIMUEPUHA. MAarHuTHYX MNPOHHUIIAEMOCTh U
MIPUHATH PABHOU €IMHUILIE.

Tema 16. UnTep¢epennus cBera

Ileny: ToONMydeHHWE TPAKTUYECKUX YMEHHWHM W HaBBIKOB B  obmactu
UHTEp(PEPEHIINH CBETa

3aoanue no npakmuuecxoi pabome:

Pemute crnienyroniue 3anayu:
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1. Paccrosiaue d mexmy IByMsi KOT€pEHTHBIMH UCTOYHHMKaMu cera (4 = 0,5
MKM) paBHo 0,1 mm. PaccrosHue b Mexmy uHTephEpEeHIIMOHHBIMU IOJIOCAMU Ha
9KpaHe B cpeAHeill yacTu HHTEep(EepeHIMOHHOW KapTHHBI paBHOlcM. OmnpenenuTthb
paccrosiHue | OT HCTOUHUKOB JI0 SKpaHa.

2. Ilydok moHoxpomatnueckux (4 = 0,6 MKM) CBETOBBIX BOJIH MHaJaeT IO
yraoM g1 = 30° Ha HaXOAILIYIOCS B BO3/lyX€ MbUIbHYIO IUIeHKY (N = 1,3). [Ipu kakoi
HAaUMEHBIIICH TOJIMHE 0 TUIEHKH OTPaKCHHBIE CBETOBBIE BOJHBI Oy TyT MAaKCHMAJILHO
ocnabnens! naTepdepeHiueii? MakcuMalbHO yYCHIICHBI?

3. Haiitu Bce mymmubl BoaH BuauMoro ceeta (ot 0,76 go 0,38 MKM), KOTOpBIE
OyayT: 1) MakCHMaJlbHO YCHJICHBI; 2) MAaKCHMAaJIbHO OCJIA0JICHBI MPH ONTHYCCKOM
pasHoctu xo1a A uHTephepUpyoImux BOJIH, paBHOH 1,8 MKM.

4. TIn0CKOBBINIYKJIasl JIMH3a C ONTHYECKOM CHIION @ = 2 ANTp BBITYKJION
CTOPOHOM JISKUT Ha CTEKJISTHHOW TUTacTUHKE. Panuyc I, 4eTBepTOro TeMHOTO KOJIbIA
HrroTona B npoxosiiem ceete paseH 0,7 mm. OnpeneauTs AJIMHY CBETOBOM BOJIHBI.

5. [TloBepxHOCTH CTEKJISIHHOTO KJIMHA 00pa3yroT Mexay coboit yron 6 = 0,2'.
Ha xi11H HOpManbHO K €ro MOBEPXHOCTH MAJAET MyYOK JIy4el MOHOXPOMATUYECKOTO
cBeTa ¢ JIUHON BoJHBI A=0,55 MkM. Omnpenenuts mupuHy b nHTEpdHEpEHIIMOHHOM
MIOJIOCHI.

Tema 17. Inppakuus cBera

L]env: monydeHUe MPAKTUUECKUX YMEHUW M HABBIKOB B 00JACTH IU(PPAKIIUU
CBETa

3aoanue no npakmuyeckou pabome:

Pemuth cnenyroniue 3anayu:

1. Pagmyc rs yeTBepToil 30HBI DpeHENs I TUIOCKOTO BOJHOBOTO (pOHTA
paBeH 3 MMm. OnpeaennuTs paanyc Is ecTor 30HbI DpeHersl.

2. Ha «kpyrmoe otBepcthe paamycoM 2 MM TaJaeT  IUIOCKas
MOHOXpoMaTHueckasi BosiHa. HallTu JIMHY BOJHBI CBETa, OCBELIAIOLIEIO OTBEPCTHE,
€CJIM B HEM YKJIaJbIBaeTCs MATh 30H PpeHenst uu3 TOUYKU HAOIIOJEHUS OHO BUIHO
oA yriaoms'.

3. Ha mens mmpunoii a = 0,05 MM nagaeT HOpMaTbHO MOHOXPOMATUYECKUH
ceer (4 = 0,6Mkm). OnpenenuTs yroja ¢ MeXAy MepBOHAYaIbHBIM HalpaBJICHHEM
y4YKa CBETa M HANPaBJICHUEM Ha YETBEPTYIO TEMHYIO TUPPAKIUOHHYIO MOJIOCY.

4. C nomompo gudpakuoHHON pemieTkd ¢ mepuomoM d = 20 MM
TpebyeTcst paspemnth ayoner Hatpus (41 = 589,0 um u A, = 589,6 HM) B crektpe
BTOpOro nopsijaka. [Tpu kakoi HanMeHbIel 1uHe | pereTkn 3To0 BO3MOKHO?

5. KakoBa jgnmuHAa BOJHBI A MOHOXPOMATHYECKOTO PEHTTEHOBCKOTO
M3IIyYCHHUS, TAJA0NIero Ha KPUCTAIUT KaJbIUTa, €CIU AUPPAKITMOHHBIA MaKCUMyM
NEepBOro Mopsjika HaOMIoAaeTcs, Koraa yroyu 6 Mexay HalpaBJIeHHEM MaaroIiero
U3IYYeHHUsS W TpaHbl0 KpucTamuia paBeH 3°? PaccrosHue d Mexay aTOMHBIMH
IJIOCKOCTSIMM KPUCTAJIA NPUHATH paBHbIM 0,3 HM.

Tema 18. Iloasipu3anusi BOJH
Ileny: TmONyYeHHE TIPAKTUYECKUX YMEHHM W HaBBIKOB TMIPH pacyeTax
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apamMeTpoOB MOJISPU3ALUU BOJIH

3aoanue no npakmuyeckou pabome:

Pemute crnienyronue 3anayu:

1. Anammzatrop B K = 2 pasza yMeHbIIAeT HMHTCHCHBHOCTh CBETa,
OPUXOAIIET0 K HEMY OT moispuzaropa. OnpenesnTb yroja o MEXIy IIOCKOCTSIMU
MPOITYCKAaHUs MoJisipu3aTopa M aHanu3atopa. [loTepsiMu HMHTEHCHBHOCTH CBETa B
aHaynM3aTtope rnpeHeOpeys.

2. Yroxn bproctepa &, mpu majeHUU CBETA U3 BO3AyXa Ha KPUCTAUT KAMEHHOM
cos paBeHS7°. OnpeaenuTh CKOPOCTh CBETA B TOM KPHUCTAJLIE.

3. Yrox o Mexay IIOCKOCTSIMU MPOITYCKaHUsI MOJIsIpU3aTOpa U aHalu3aTopa
paBeH 45°. Bo CKOJIbKO pa3 YMEHBIIUTCS MHTEHCUBHOCTH CBETa, BBIXOJSIIETO W3
aHaIM3aTopa, €Civ yroj YBEJIU4uTh A0 60°7

4. Crenenp nojspuzanuu P gacTuyHO-mossspuzoBaHHOro cBera pasHa 0,5.
Bo CKOJIBKO pa3 OTJIMYAETCs MAKCUMAaJbHas MHTEHCHUBHOCTh CBETA, MPOIYCKaeMOIo
4yepes3 aHaIM3aTop, OT MUHUMAJIBHOW ?

5. Ilnactunky kBapua TonmmHoN i =2 MM, BEIPE3aHHYIO MEPIICHIUKYIISIPHO
ONTHYECKOW OCH, TOMECTHIIA MEXY MapajuieIbHbIMU HUKOJISIMH, B PE3YyJIbTAaTE YEro
IJIOCKOCTH IOJIIPU3AIMU CBETA TOBEPHYJIACH HA Yo @ = 53°. OnpeaenuTs TOJIIUHY
d; mIacTUHKYM, MPH KOTOPOH JaHHBI MOHOXPOMATHYECKUH CBET HE MPOXOJUT Yepes3
aHaIU3aTop.

Tema 19. KBanTOBBIE CBOIiCTBA 3J1€eKTPOMATHUTHOTO U3JTyYeHHUS

Ilenv: TmONy4YeHHE TPAKTUYECKMX YMEHMM M HaBBIKOB TMpPHU pacuerax
MapamMeTpoOB JIEKTPOMArHUTHOTO U3ITYyYEHHS C yYETOM KBAaHTOBBIX CBOMCTB

3aoanue no npakmuueckoti pabome:

Pemuts cnenyronue 3anauu:

1. Tlotok sHeprun @D, WU3Iy4aeMblii U3 CMOTPOBOrO OKOIIKA IUIABMIIBHOU
neur, paBeH 34 Br. Onpenenuts temneparypy 7' Medd, €CIIM IUIOIAAb OTBEPCTHUS
S=6 cm?,

2. Onpegenutrpy sHeprutro W, wusnydaemyro 3a Bpems t = 1 muH u3
CMOTPOBOTO OKOIIKA IUIOAAb0 S = 8 ¢M? IIIaBUIIBHOM MeYH, €CIIM €€ TEMIIEpaTypa
T=1,2 xK.

3. Omnpenenuth TemmnepaTypy 7 dYepHOro Teia, MPU KOTOPOM MaKCUMyM
CTIICKTPAJIBHOW TUIOTHOCTH SHEPreTHYecKo CBETUMOCTH (M 7)max IPUXOIUTCS HA
KpPaCHYIO TPaHUIlYy BUAUMOTO criekTpa(4; = 750 um); Ha puoseToByro(42 = 380 HM).

4. Ha moBepXHOCTb JIMTHS MajaeT MOHOXpomaTuueckuii cBer (4 = 310 um).
YToOBbl TpEeKpaTUTh SMUCCHUIO 3JEKTPOHOB, HYXHO MPUIOKUTH 3aJ€P>KUBAIOIYIO
paszHocTh noteHianoB U e menee 1,7 B. Onpegenuts paboty Bbixoaa A.

5. OmpenenuTh UMITYJIbC p 3JIEKTpoHa OT jAanu npu 3¢pdexre Kommnrona,

ecnu (DOTOH C DHEPTUEH, PaBHOW SHEPTHH TOKOS AJICKTPOHA, ObUI pacCcessH Ha yroJ
0 =180°.
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Tema 20. Il.ianeTapHasi MoJeJib aTOMA

L]eny: mony4eHNE MPAKTUYECKUX YMEHUI W HaBBIKOB MPU M3YUCHHUH CIEKTPOB
U3ITyYEHUS

3aoanue no npakmuueckoti pabome:

Pemuts cienyroiue 3aiayu:

1. Haiitu HaumOONBIIYI0O W HAMMEHBIIYIO JUIMHBI BOJH CIEKTpa aroma
BOJIOpoJia B cepuu banbMmepa.

2. Bprumcnute 1o Teopun bopa  CKOpOCTh  BpalleHHs — 3JIEKTPOHA,
HAXOJISAIIErOCsa Ha TPEThEM IHEPTreTUYECKOM YPOBHE B aTOME JIEUTEPHSL.

3.  ®otoH, cooTBeTCTBYIOMMM anuHe BOAHBI 0,015MKM, BBIOWI JIEKTPOH U3
HEBO30YXJICHHOT'O aTOMa BOJO0PO/1a. BHIYHCINTE CKOPOCTh 3JEKTPOHA 3a MpeaeIaMu
aToma.

4. B B030yXJIE€HHOM aToM€ BOJOpPOJia AJICKTPOH BpallaeTcs Ha OJHOU u3
BO3MOYKHBIX OOPOBCKHX OpOHT €O ckopocThio 1,1-10°mM/c. Onpenenurs, yemy paBHa
HHEPTUs KBaHTA, M3Iy4aeMOT0 MIPH MEPEX0/Ie ANEKTPOHA B OCHOBHOE COCTOSTHHE.

5. AToM BOJIOpOAa HAXOAUTCS B BO30YKICHHOM COCTOSIHUHM C TJIABHBIM
KBaHTOBBIM ynciioMm 3. [laparomuii poToH BeIOMBaeT M3 aToMa 3JEKTPOH, COOOIIas
€My KMHETUYECKYIO 3HEpruio 2,5 3B. BeraucianTs sHepruto nagaromero GpoToHa.

Tema 21. Ilpocreiimue cjiyyau JBHKEHUS] MUKPOYACTHIl B KBAHTOBOW
MeXaHHMKe

[]env: monyyeHre MPAKTHUECKUX YMEHHM M HaBBIKOB B 00JAaCTH KBAHTOBOM
MEXaHHUKHU

3aoanue no npakmuueckoti pabome:

Pemuth crnenyroniue 3anayu:

1. DnexkTpoH ABMKETCS MO OKPY>KHOCTH paanycoMm I = 0,5 cM B OJJHOPOJHOM
MarHuTHOM Tmosie ¢ uHaykuuen B = 8 mTn. Onpeaenuts anvHy BoJHBL Ae bpoiins
A DIIEKTpPOHA.

2. Har panp HEKOTOpPOTO KpHUCTalIa MoJ yriaoM o = 60° K ee MOBEPXHOCTU
najaeT MapaulesbHbIA MYYOK AJIEKTPOHOB, JIBMXKYIIUXCS C OJUHAKOBOM CKOPOCTBIO.
Onpenenutb CKOPOCTh V 3JIEKTPOHOB, €CIIM OHU HCHBITHIBAIOT UHTEP(HEPEHIIMOHHOE
OTpa)XCHUE TMepBOro mopsaka. PaccrossHne d MeXIy aTOMHBIMH TUIOCKOCTSIMH
KpHUCTaJUIOB paBHO 0,2 HM.

3. HaiiTu morpemHocTs B ONpPENEICHUH CKOPOCTH 3JIEKTPOHA, MPOTOHA U
neuiiHKM ~ Maccod 0,1  Hr, ecinm UX  KOOPAMHATHl  YCTAHOBJIEHBI  C
HEOIPEIeIEHHOCThIO | MKM.

4. B TNOTEHIMAIBHOM SIIUKE IMUPUHOW | HAXOMUTCS SJEKTPOH HA TPEThEM
DHEpPreTuveckoM ypoBHe. OmnpenenuTh B Kakux Touykax uHTepBaia 0 < x< |
IUIOTHOCTh BEPOSITHOCTH HAXOXKJEHMSI DJIEKTpOHAa paBHa Hymo. Onpeaenuts
IUIOTHOCTh  BEPOATHOCTM HAXOXKJEHHSA, DSJIEKTPOHA HAa Yy4YacTKe HHTEpBaja
1/3 < x<21/3.

5. DeMeHTapHas 4acTULA B MOTEHIMAIBHOM SIIMKE HAXOAMUTCS B MEPBOM
BO30Y>KJIEHHOM cOCTOsiHMH. KakoBa BEpOSITHOCTh HAXOXKICHHS YaCTHUIIBI B CpEIHEH
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JacTH TmOTeHnuaiapbHoro smuka B wuHTepBasie (/4 <+ 31/4)? OtBer mnosicHuTe
PUCYHKOM.

Tema 22. KBaHTOBO-MeXaHMYeCKOe ONMCAHUE ATOMOB

[]env: monydeHHe MPAKTUYECKUX YMEHHUM M HABBIKOB B 00JacTH KBAaHTOBO-
MEXaHUYECKOTO OMMCAHUS aTOMOB

3aoanue no npakmuyeckou pabome:

Pemuts cienyromue 3anayu:

1. BplUKMCIUTE MOMEHT MMIyJIbca J| OpOUTANBHOTO JIBHXKEHUS DJIEKTPOHA,
HAXOJSIErocs B aroMe: 1) B S-COCTOSIHUU; 2) B P-COCTOSIHUH.

2. AToM BOJOpO/a, HAXOJUBIIUICS TIEPBOHAYAIBLHO B OCHOBHOM COCTOSIHUH,
MOTJIOTWII KBAaHT cBeTa ¢ sHepruer € = 10,2 »B. Onpenenuts U3MEHEHHE MOMEHTa
uMIysibca AJ; opOUTambHOTO ABUKEHUS DJJIEKTpoHA. B BO30YyKIEHHOM aTome
AJIIEKTPOH HAXOJIUTCS B P-COCTOSHUM.

3. OmnpenmenuTh BO3MOXXHBIC 3HAYEHUS  MArHATHOTO  MOMEHTa |,
0OyCJIOBIIGHHOTO OpOWTAJIbHBIM JIBJKEHHEM DJIEKTpOHAa B BO30YXKIECHHOM aTOME
BOJIOPO/JIa, €CJIM dHEPrus € Bo30yxaeHus pasHa 12,09 3B.

4. Ucnonw3ys npuniun [laynm, ykazaTe, kakoe MakcUMalbHOE YUCIO Nmax
AJICKTPOHOB B aTOME MOTYT WMETh OJIMHAKOBBIMH CJICAYIOIINE KBAHTOBBIE UHWCIA!

Dn l,m ms; 2)n |, m;3)n, I 4) n.

2 METOANYECKHUE PEKOMEHJIALIUHA 11O BBINTOJIHEHUIO
KOHTPOJBbHOM PABOTBI

CornacHO y4eOHOMY TUTaHY JUCHUIUIMHBI « DU3HMKa» HalpaBie€HUs MOATOTOBKH
35.03.09 [IpomsbleHHOE PBHIOOJIOBCTBO, MO UW3YyYEHHBIM TEeMaM MPOBOISATCS
KOHTPOJIbHBIE Pa00ThI. TUIIOBBIE BapUAHTHI JJI1 KOHTPOJIBHOM pabOThI MPEACTaBICHBI
B [Ipunoxennn A.

OrnieHKa KOHTPOJIBLHOM PabOThl TPOU3BOIUTCS CIEAYIOIIMM 00pa3oMm:
"OTIMYHO" - TPHUBEACHO MOJHOE PEIICHUE, BKIKOYAIONIEE CIEAYIOIINE
AJIEMEHTBL:

1) 3amucanbsl (QuU3HYSCKUE 3aKOHBI, SBJICHHSA WIM 3aKOHOMEPHOCTH,
MPUMEHEHNE KOTOPHIX HEOOXOIUMO JIJIsl PEIICHUS 3a/1a41 BHIOPAHHBIM CITOCOOOM;

2) [IlpuBemeHbl MOSICHEHWS JUIS BCEX BBEJACHHBIX B PEIICHUU OYKBEHHBIX
0003HaueHN (PU3UIECKUX BEIMYUH (332 UCKITIOYCHHEM 0003HAYCHU KOHCTAHT);

3) BbinogHeH pPHUCYHOK (eCiaM TaKOBOM HYKEH) C YKa3aHHEM BCEX
HEO0OXOTUMBIX (PM3UYECKUX BEJIMYUH;

4) mpoBeacHBI HEOOXOIUMBIC MaTeMaTHYECKUE PeoOpa3oBaHUs U PACUETHI,
MPUBOJIAIINE K TMPABWIBHOMY YHCJIOBOMY OTBETY (JIOMYCKAETCS PEUIEHUE «II0
4acTsIM» C MPOMEKYTOYHBIMUA BHIYUCIICHUSIMHU );

5) mpencTaBiieH NPaBUIBHBIA OTBET C YKa3aHUEM CIUHUI] H3MEPEHHUS
MCKOMOU BEJIMYUHBI.

- "xopomio" - [IpaBunpHO 3amucaHbl BC€ HEOOX0AUMbIe (DU3UUYECKUE 3aKOHBI,
SABJICHUSI WJIM 3aKOHOMEPHOCTHM M TIPOBEJIEHbI B 1I€JIOM BCE HEOOXOIUMBbIE
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npeobpazoBanusa. Ho UMeIOTCs OMH UM HECKOJIBKO U3 CIEAYIOLIUX HEJIOCTaTKOB.
PucyHOK BBINONMHEH C HEJOCTATOYHOW CTEMEHbIO MOJAPOOHOCTH, M3 KOTOPOro HE
OUYEBHJIHBl TPUBOAMMBIC Jlajiee BbIPAXKEHUS WM MpeoOpa3oBaHus. 3arucH,
COOTBETCTBYIOIIUE TMYHKTY 2), TMPEICTaBJICHbI HE B IOJHOM O0BEME WIH
OTCYTCTBYIOT.
N (UJIN)

B pemenun uMerOTCs JIMIIHUE 3alUCH, HE BXOJSUIME B PEIICHHE (BO3MOKHO,
HEBEPHBIE), KOTOPbIE HE OT/IEJIEHBI OT PELIECHUS

N(AJIN)

B HeoOXOIMMBIX MaTEeMaTHYECKHX MPeoOpa3OBaHUAX WIM BBIYHCICHUSIX
JOMYIIEHbl OMMOKHU, M (WJIM) B MaTeMaTHMYECKUX MPeoOpa30oBaHUIX/BBIYHCICHUSIX
IPOITYIIECHBI JOTUYECKN BAYKHBIE IIIATH.

N(NJIN)
OTCyTCTBYET IYHKT 5), U1K B HEM JIOIyIIICHA OIIHOKA.
"yIOBIETBOPUTEIBHO -  MPEICTaBICHBI  3alHMCH, COOTBETCTBYIOIINE

OJTHOMY M3 CIIEAYIOIIUX ciiydaeB. lIpeacTaBieHbl TONBKO MOJIOKEHUS U (POPMYJIBI,
BbIpaxkaronue (U3NYECKUEe 3aKOHbl, NPUMEHEHHE KOTOPBIX HEOOXOIuMO Jis
pelieHust JaHHOM 3ajaun, 0€3 KakKux-Tu0o mpeoOpa3oBaHU C UX HCIOJIb30BAHUEM,
HaIlpaBJIEHHBIX Ha PELICHUE 3a/1a4u.

NN

B pemieHnn OTCYTCTBYET OJIHA W3 HCXOIHBIX (opmys, HeoOxonumas st
pelleHnss JaHHOM 3ajaud (WM YTBEP)KICHHUE, JIEKAlllee B OCHOBE DEILIEHUS), HO
OPUCYTCTBYIOT JIOTMYECKH BEpPHBbIE MPEeoO0pa3oBaHUsS C HMEILIUMUCS (popMmyIami,
HaIlpaBJICHHbIC HA PELICHUE 3aJa4H.

NN

B oxnoit u3 ucxoaueix Gopmysn, HEOOXOMUMBIX JJIsi PEIICHHS TaHHOW 3a/1auu
(um B YTBEp)KIIEHUH, JIEKAIleM B OCHOBE peEIIeHMsI), JOMyIleHa OIHnOKa, HO
MPUCYTCTBYIOT JIOTUYECKH BEpHBIE MpeoOpa3oBaHUs € MMEoUmMMuUca (HopMmysamu,
HaIlpaBJCHHbIE HA PEIICHUE 3aJaUH.

NN

OTCyTCTBYET PUCYHOK MPU €r0 HEOOXOAMMOCTH JIJISl PEILICHUS 3a/1a4H.

"HEyOBIETBOPUTENBHO' -BCce  cilyyam  peleHus,  KOTOpbIE  HE

COOTBETCTBYIOT BBILLIEYKA3aHHBIM KPUTEPHUSM BBICTABIICHUS OLICHOK.

3 PEKOMEHJIAIIMA ITO CAMOCTOSATEJIbHOM PABOTE

CamocrosiTenbHas paboTra - 3TO IUIAaHMpyeMas B paMKax Y4eOHOro IUlaHa
NesATEeNbHOCTh OOyyarmuxcss 1o ocBoeHuto coaepxkanus OII BO, xortopas
OCYILIECTBISIETCSl MO 3aJaHul0, NpPU METOAMYECKOM PYKOBOJACTBE U KOHTPOJIE
mpenojasarens, HO 0e3 ero  HEeMmoCpeACTBEHHOro ydactusi. B cocras
CaMOCTOSTENIbHONH paboThl MO0 (U3MKE BXOAWT CaMOCTOATEILHOE H3y4YeHHe
JUTEPATypPhl, CAMOCTOSITEILHOE pElIeHUE 3a/a4, BHIMOJIHEHNE KOHTPOJIBLHOM padoThI.
ImaBHOM WLENBIO METOIWYECKHUX PEKOMEHAAIMN ISl CTYIEHTOB IO OPTraHU3alHU
CaMOCTOSTENIbHONH paboThl 1o aucruiuinHe «Ddusukay sBisieTcs (OpMUPOBAHHE

47



CIIOCOOHOCTH pellaTh CTaHAapTHbIE (U3WYECKHUE 3a/laud, pa3BUTUE YMEHUH U
HABBIKOB, HEOOXOJUMBIX JJISl MIPAKTUUECKOTO MPUMEHEHHs (U3NYECKUX 3HAHUHN TpU
penieHny npodecCuOHANBHBIX 3a/1ad.

[lpu wm3yyennn aucuUIUIMHBL «DPU3MKa» HCHOIB3YIOTCS CIEAYIOIINE BHJIbI
CaMOCTOSTEIbHOM pabOoThI:

- MOJITOTOBKA K MPAKTUYECKUM paboTam;

- IOATOTOBKA K JIA0OPAaTOPHBIM padoTaM;

- CAaMOCTOATENIbHOE PEIlIeHHUE 3a]1ay.

MeTonnyeckne peKOMeHIAIUH 110 H3YYEHUI0 TEOPETHYECKOT0 MaTepuaJia

BaxxHOUM COCTaBIAIONIEN CAMOCTOSTENBHOM BHEAyOAUTOPHOW IOATOTOBKH
ABIIsIeTCSl paboTa ¢ JTUTEpaTypoi KO BCEM BHJIaM 3aHATUMN: JICKIUSAM, MPAKTUYECKUM
3aHATHSM, JabOpaTopHbBIM paboTaMm, MpU TMOATOTOBKE K 3a4eTy U OSK3aMEHY.
PexomeHnayeTcst u3yueHue yudeOHOM JINTEpaTyphl B CIETYIOIIEM MOPSIKE:

- BHHMATEJIBHO MPOYUTATh pabOdylo MporpamMmy Kypca M TO3HAKOMHTHCS C
BOIIPOCAMHU, BXOJIAIIMMH B Ty W HHYIO TEMY;

- M0 METOIWYECKUM YyKa3aHUSIM YsACHUTh, Kak 3(PQeKTUBHEE H3ydyaTh STHU
BOIIPOCHI;

- moAo0paTh JUTEPaTypy, PEKOMEHIOBAHHYIO B METOAMYECKUX YKA3aHUAX IS
W3yUYCHUs JAaHHOW TeMBbI (MU BOIIPOCA);

- COCTaBUTh TUIAH N3YYCHUS NUCIUTUINHEI;

- BHUMATEJIbHO MPOYHUTaTh YYEOHBIH MaTepual Mo YYEeOHUKY WM y4eOHOMY
II0COOHIO;

- pu paboTe Haj y4eOHOW JUTEeparypod o0s3aTeIbHO HYKHO COCTaBHUTH
KpPaTKUil KOHCIEKT, KOTOPBIA OKa)KET CYIIECTBEHHYIO TMOMOIIb MpPH MOATOTOBKE K
3a4eTy U SK3aMEHY;

- 10 OKOHYaHUU U3YyUYCHUs MaTepuasa TeMbI CIeIyeT OTBETUTh Ha BOIIPOCHI IS
CaMOTIPOBEPKH, YTO MO3BOIUT 3aKPEMUTh 3HAHUS 110 TEME;

- K U3yYEHUIO CIEAYIONIEH TeMBI CIIeIyeT MPUCTYNATh TOJIBKO MOCE TOTO, KaK
BbI YOAUTECH, YTO MaTepHall MPEIbIIYIIECH TEMBI XOPOIIIO H3yUeH;

- TI0 BCEM BOITPOCaM, KOTOPBIE HE yIalOCh BBIICHUTH B TIPOIECCE U3YyUCHUS
y4eOHOro MaTepuasa, CieayeT oOpaaThCs 3a KOHCYJIbTaIMel K MpenogaBaresio.

MeToanuyeckne peKOMEHAAlMHU M0 MOATOTOBKE K MPAKTUYECKUM padoTam

CryneHTbl JOMKHBI CaMOCTOSITEILHO BBIMOJIHITh TUChMEHHBIE 3aJlaHMS,
MpeAJiaraeéMble NPy MOJTOTOBKE K MPAKTUYECKUM 3aHSATHUAM. BBITIONIHEHUIO TaHHOTO
BUJa paboT TPEIIIECTBYET CaMOCTOSATEIbHAs TOATOTOBKA C HCIIOIh30BAaHUEM
COOTBETCTBYIOIIEH JTEepaTyphl (y4eOHUKH, JIEKIIUUA, METOAUYECKHUE TMOCOoOUs u
ykazaHuss U JAp.). KoHTponb M OlleHKa pe3yabTaroB BBIMOJHEHUS CTYIEHTAMHU
NUMCbMEHHBIX 3a/laHWil HaIlpaBJICHbl HAa TPOBEPKY YCBOEHHUS BCEX JJIEMEHTOB
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colepx)aHusi Kypca (U3MKH, OCBOCHHMS YMEHHUH, HABBIKOB, Ppa3BUTHUS OOLINX
KOMITETEHIIUH, ONIPE/ICIICHHBIX TPOrPaMMOil y4eOHOM TUCITUTUIUHEI.

4 TUITOBBIE BOITPOCHI U 3AJAHUSA K DIK3AMEHY

Bonpocel k 3xk3aMeHy

1. DnexTpuyeckuil 3apsj. 3akoH coxpaHeHus 3apsaaa. 3akoH Kynona.

2. HanpsskeHHOCTP M INMOTEHHHMAT AJIEKTpocTarnyeckoro mnoss. [IpuHoun
CYyNEPHO3ULIUNA ISl HANPSHKEHHOCTEH IMOTEHIMATIOB AJIEKTPOCTAaTUYECKUX MOJEH.
PaGota no nepemenieHuro 3apsaa B AIEKTPOCTATUIECKOM TTOJIE.

3. OKBHIIOTEHIHAJIbHBIE NOBEPXHOCTU. CBA3bP BEKTOpA HAIPSKEHHOCTH
AIIEKTPUYECKOTO MOJISl C TOTEHLIUAIOM.

4. IloToKk BEKTOpa HAMPSHKEHHOCTH AIEKTpUUECKOro nojsa. Teopema ["aycca.

5. DnexTpuueckuil aumnoiyib. J[WMojgbHBIM MOMEHT. J[Mmoib BO BHENIHEM
OJTHOPOJTHOM BJIEKTPUYECKOM TOJIE.

8. JIMDJIEeKTPUKUA B IICKTPUYECKOM Mojie. Buabpl moiaspusanuu TUAIEKTPUKOB.
OnekTpuyeckoe mojde B JaudNeKTpuke.  [lonspu30BaHHOCTH  JUAJIEKTpPUKA.
JlusnexTpuyeckass IpOHUIAEMOCTh CPEIBI.

9. IIpoBOAHUKH B 3JIEKTPUUECKOM MOJIE. DIEKTPUUECKOE MOJIE B IPOBOJIHUKAX.
DNEeKTpUUECKasi EeMKOCTb IMTPOBOIHUKOB.

10. Konnencaropsl. CoeauHEHHE KOHAEHCATOPOB. OJHEPrusi, 3alaceHHas
KOHieHCcaTopoM. OObeMHasl TNIOTHOCTh SHEPTUU AIEKTPUUECKOTO MO,

11.  DOnekTpudyeckuil  TOK.  XapaKTEPUCTUKH  DIIEKTPUYECKOTO  TOKa
(HanpaBieHue, IOTHOCTh, OJBHKHOCTD). DNEKTPOABUKYILAS CUIA, HAIPSHKEHUE.

12. 3akon Owma mIs8 OZHOPOJHOTO YYacTKa UENu. JJIEKTPUUYECKOE
CONPOTHUBIICHHUE, MPOBOAUMOCTh. CoeTMHEHUE TPOBOTHUKOB.

13. 3akon OMa 111 HEOJHOPOJHOTO y4YacTKa 1enu. 3akoH OMa [ 3aMKHYTOM
nenu. 3akoH Oma B auddepeHmansHoi Gopme.

14. Pa3BerBiieHHBIC 1IN, TpaBuiia Kupxroda.

15. Pabota 1 MontHOCTh TOKa. 3akoH J[>koyns—JIeHa.

16. MaruuTHoe TOJI€ M WCTOYHUKHU. BEKTOp MHAYKIIMM MarHUTHOTO TOJIS.
[IpuHIMI Cynepno3uMi MAarHUTHBIX TOJIEH.

17. 3akon buo-CaBapa-Jlannaca u ero npuMeHEHHUE JJIsl pacueTa MarHUTHBIX
IOJIEH.

18. Maruutssiii notok. Teopema ['aycca nns marautHOTrO mosst. Lupkynsauus
BEKTOpa MarHUTHOW MHIYKIWU. (3aKOH MOJIHOTO TOKA).

19. Cuma Awmmepa. PaGora mo mnepememnieHui0 MPOBOJHUKA C TOKOM B
MarHuTHOM IIOJI€.
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20. Bpamaronii MOMEHT, JE€UCTBYIOLIMHA Ha KOHTYpa C TOKOM B MAarHUTHOM
nosie. [loTeHnmanbHas SHEPTUsi KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

21. JIBmxeHHe 3apsHKEHHBIX YacTULl B MarHuTHOM nose. Cuna Jlopenua.

22. Dpdext Xonna.

23. HamarnmumBaHue wmar"HeTukoB. Iwumore3a Awmmepa. Kriaccudukamms
MarHeTUKOB, HX CBOMCTBA W OCHOBHBIE XapakTepucTuku. (/lmamarHerukwu,
napaMarHeTHKH, (eppOMarHeTUKH, THCTEPE3HUC).

24. TeopeMa O UUPKYISILUMU JJii MAarHUTHOTO TOJis B BemecTBe. (3akoH
MOJIHOTO TOKa). [loHsTHE HANPSY)KEHHOCTH MAarHUTHOTO TIOJIS.

25. SIBieHue 2IeKTpOMarHuTHOM UHAYKIMK. 3akoH Dapajes. [IpaBuio Jlenna.

26. SBneHue CaMOMHAYKIIMM W  B3auMOUHAyKIuu. llonstue 00
WHTYKTUBHOCTH.

27. DHeprus MarHUTHOTO MOJsI, 0ObEMHAsl IUIOTHOCTh YHEPTUM MATrHUTHOTO
OJISL.

28. HN3MeHeHWe Cuiabl TOKAa B ILENA NPU TMOAKIOYEHWH W OTKIHOYEHUH
HCTOYHMKA (PKCTPATOKHU 3aMBbIKAHUS Y pa3MbIKaHUSI 1IETIH ).

29. llonHas cucrema ypaBHeHUU MakcBeiia B UHTerpayibHOM (opme. Tok
CMEILICHHUS.

30. TapMoHuMYeckue DIEKTPOMATHUTHBIE  KoJieOaHUST B  HJEaJHLHOM
kosiebarenbHOM KOHTYpe. @opmyna ToMmcoHa.

31. 3aryxaromue konebOaHusi B KojedareabHOM KOHType. JAuddepennuansHoe
ypaBHEHHE U ero perieHue (0e3 BHIBOIA).

32. OCHOBHBIE XapaKTEPUCTUKU 3aTyXaIOIINX AIEKTPOMATrHUTHBIX KOJICOaHMI:
JEKPEMEHT, JIOTapU(PMUYECKUN JEeKpeMeHT, Kod(h(HUIIMEHT 3aTyxaHus, YacToTa,
MEpPHOJ], BOTHOBOE COIIPOTUBIICHHUE).

33. BeiHyX1€HHBIE KoJIeOaHUs B KOJIeOaTeIbHOM KOHTYDE.
HuddepennmansHoe ypaBHeHHE U €ro perieHue (6e3 BhIBO/IA).

34. Pe3oHaHC HamnpsbkeHHsT W TOKa. Pe3oHaHcHass vactora. Pe3oHaHCHBbIE
aMILTATY/bl. P€30HaHCHBIE KPUBHIE.

35. DddextrBHOE (IEHCTBYIONIEE) 3HAYEHHE TOKA M HAIPSOIKEHUS. 3aKOH
Jlxoynsa—JIeHua s mepeMeHHOro TOKa.

36. [lonsitue 00 3IEKTPOMArHUTHBIX BOHAX. IX OCHOBHBIE XapaKTEPUCTHUKU:
aMIUIATYJa, JJIMHA BOJIHBI, T[I€PHUOJ, BOJHOBOE YHCIO, BOJHOBOM BEKTOD,
WHTEHCUBHOCTbH BOJIHBI.

37. BomHOBO€ ypaBHEHHE. YpPaBHEHHUE IUIOCKOM MOHOXPOMAaTHYECKOU
AIEKTPOMArHUTHOM BOJIHBI.

38. DHeprus U UMITYJIbC ANEKTPOMArHUTHBIX BOJIH. [lepeHoc sHeprun BOIHOM.
ITorok 3HEprUM, IIIOTHOCTH OTOKA 3Hepruu. Bekrop IlotHTHHTA.

39. CBeToBbpl€ BOJIHBI, MIKajda >3JEKTPOMArHUTHBIX BOJH. OnNTHYECKUN
NOKa3aTellb NPEJIOMIIEHUS U €T0 CBSI3b C XapAKTEPUCTUKAMU CPEJIbI.

50



40. KorepeHTHbIE BOJHBI. YCJIOBHE KOTE€PEHTHOCTH. BpeMsi KOrepeHTHOCTH.
OnTuyeckast U reOMETpUYECKas pa3HOCTH XOAa.

41. Unrepdepenmus. YcnoBusi MAaKCUMYMOB U MUHHMYMOB HHTEpEpEeHLINU
(nns onmTHueckol pazHOCTH Xoja W Juis pasHoctd (a3). Ombeit FOnra. Illupuna
UHTEP(HEPEHIIMOHHBIX MAKCUMYMOB.

42. UatepdepeHIus B TOHKUX TUIeHKaX. [IpocBeTieHne ONTHKY.

43. Tlonstue o mudpaxkauu cBeToBbIX BONH. [Ipuuiun [toiirenca—@penens.
Meton 300 Openerns.

44. [udpaxuus DpayHrodpepa Ha 1mienud  (YyCIOBUST MHUHUMYMOB U
MakCUMyMOB). JludpakunoHHas pemeTrka, ee NpUHIUI PadOThl, YCIOBHUE IIIaBHBIX
MaKCHMYMOB.

45. Nudpakuus peHTreHoBcKkux iyueid. @opmyna Bynbsha-bparra.

46. [TonsiTue nonspu3aluu cBeTa, BUAbI nojsipu3anuu. CTeneHb NoIsipru3alyi.
3akoH Mamtoca.

47. llonspusanus cBeTa Npyu MPEIOMIIEHAH U OTPpaXXEHUHU. Yroa bprocrepa.

48. OnTryecKy akTUBHBIE BEIIECTBA. YTOJI OBOPOTA IUIOCKOCTH MOISAPU3ALNI
B TBEP/JBIX TEJIaX U B pacTBOpax.

49. Ilornomenue ceta. 3akoH byrepa.

50. CnexTpanpHble XapaKTEpUCTUKU NpUOOpPOB: yIVIOBas U JIMHEHHas
JUCIEPCHH, pPa3pellaroliasl CIOCOOHOCTh. YIIOBasg AUCHEPCHS W pa3pelaromas
CIOCOOHOCTh TU(PPAKIIUOHHON PEIIETKH.

51. TemnoBoe wu3mydyeHHe, €ro CBOWCTBA.  AOCOJIOTHO YEpHOE TEJo.
HcnyckarenpHass M momiouiareiabHas crnocooHoctu. 3akoH Kupxroga, 3akoH
Credana-bonbimana.

52. ®opmynsl Buna u Panesi-/[xuHca (ocHOBHBIE uien), YO karactpoda.
3akoH cMenieHus Buna.

53. DHeprusi ¥ HMMIYJIbC CBETOBbIX KBaHTOB. ['mmnore3a Ilnanka. ®@opmyna
IInanka.

54. ®ororddekTt, 3akoHbl CTOIETOBA.

55. Dddexr KomnrToHna.

56. 3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB, CIIEKTpajbHbIE CepUU, 0000IIEHHAs
dopmyna bansmepa.

57. lloctynatel bopa, npaBuiio KBAHTOBaHUSI KPYTOBBIX OPOMT.

58. IlpuHuun HeomnpeaeneHHOCTH [ei3enOepra, oleHKa pa3MEPOB U SHEPTUU
aTroMa BOJIOPO/Ia Ha €r0 OCHOBE.

59. VYpaBuenne lpenunrepa (BpeMEeHHOE W Il CTAllMOHAPHBIX COCTOSHHIA),
HOPMHUPOBKA U CMBICT \Y-(YHKITHH.

60. KBantoBaHue sHepruu (Ha mpuMepe OTHOMEPHON MOTEHIIMAIBHON SIMBI ).

61. OtpaxeHnue U mpeaoOMIICHHE YAaCTHI] HA HU3KOM MOTEHIHMAILHOM Oapbepe,
0COOEHHOCTH TIpoIIecca.
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62. OTpaxxeHHe U MPEJIOMIICHNE YaCTUIl Ha BHICOKOM MOTEHIMATILHOM Oaphepe,
TYHHEJBHBIN AP (DEKT.

63. IlonoxxeHue >MEKTpOHA HA OpOUTE B aTOME BOAOPOJA MO KJIACCUUYECKOU U
KBaHTOBOM TEOPHH.

64. OpOutanbHOE THUPOMArHUTHOE  OTHOIIeHue. [IpocTpaHcTBEHHOE
KBaHTOBAHHE MOMEHTA UMITYJIbCA IEKTPOHA.

65. Cnun snektpoHa. CIMHOBOE THPOMAarHUTHOE OTHOIIEHUE, €70 OTIIMYUE OT
opOutanbpHOro. Marueron bopa.

66. 3arnonHeHne MEKTPOHHBIX clloeB U obonouek. [Ipunmmmn [Taymu.

67. KparHoctsb BeipoxkaeHus. [IpaBuio ordopa.

TunoBble 3aJa4u K IK3AMEHY

Ne 1. B BepmmHax TpeyroibHuka co cropoHamu no | = 2:102 m HaxomsaTcs
pasHbIe 3apsb! 110 ( = 2-10° K. Haiiti paBHOIEHCTBYIONIYIO CHII, JEHCTBYIOIUX HA
uerBepThiii 3apan Q = 10° Kui, momerieHHBI Ha CepeaMHE ONHONW M3 CTOPOH
TPEYTOJIbHUKA.

Ne 2. 3apsikeHHBIN IIApUK TMOJIBEIICH Ha TUAIEKTPUUECKON HUTH BO BHEITHEM
AIIEKTPUYECKOM II0JIE€, CUJIOBBIE JTUHUU KOTOPOIO TOPU30HTAIbHBI. [IpM 3TOM HUTH
o0Opasyer ¢ BepTuKanbio yron o = 45°. Ha ckolbKko M3MEHHUTCS YToJl OTKJIOHEHUS HUTH
IIPY YMEHBIIECHNUH 3apsy mapuka Ha 18%7?

Ne 3. Onpenenuth MOTEHIIUAN ¢ TOYKH TIOJISI, HAXOMSIIEHCS HA PAacCTOSHUU
| =5-102 M OT HEeHTpa 3apsHKEHHOTO 1IApa, €CIM HAIPSIKEHHOCTD MO B 3TOM TOYKeE
E = 3-10° B/m. Onpenenuts 3aps mapa.

Ne 4, PaccTosiHue MeX1y TUTACTHHAMU CITFOASTHOTO KoHIeHcatopa d = 2,2 mm, a
IOMAaab KKIOW ImacTHHbl S = 6:10* M2 [lnacTwHbI MPUTATUBAIOTCS C CHJIOW
F=0,4 mH. Onpenenuts pa3HOCTh MOTEHIMATOB A@ MEXIy IJIaCTUHAMU U
AIIEKTPUUECKYI0 eMKOCTh C KOHJIeHcaTopa.

Ne 5. Hampsoxenue Ha mmHax snekrpoctanuun U = 10 kB. PaccrosHue no
norpeoutens | = 500 km (mHMS aByxnpoBomHas). CTaHIUS IOJDKHA Iepenarh
notpedutento mMomHocTh N = 100 xBt. Ilorepu HampsbkeHuss Ha MOpoBoOAax HE
JOJKHBL TipeBblliaTh 4 %. Bbluucauth Maccy M MEAHBIX MPOXOIOB HA YYaCTKE
AIIEKTPOCTAHIINS — TIOTPEOUTEIT.

Ne 6. B oaHOpOAHOM TOPHU3OHTAJIBLHOM MATrHUTHOM II0J€ HAaXOIUTCS B
PAaBHOBECUHU TOPU3OHTAIBHBIN MPSIMOJIUHENHBIN AJTFOMUHUEBBIN MPOBOJAHUK C TOKOM
cusoit | =10 A, pacnoyioxXeHHbIN NEepNeHANKYIIPHO Moo, OnpeneanTs HHIYKIIHIO
TIOJIsI, CUUTAS PAINYC IPOBOIHHUKA PABHBIM I' = 2 MM.

Ne 7. JIBa >1eKTpOHA IBUKYTCS B OJIHOM HAlpPaBJICHUU BJIOJIb OJTHOW MPSIMOM C
OIMHAKOBOM [0 MOJYIIO CKOPOCThIO V = 10* M/c. HaliTi HanpskKeHHOCTh MATHUTHOIO
nosnss H 3apanos npu paccrosauu mexay Humu d = 4-10% cm. Touka, a1 KoTOpoi
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ONpENENSIeTCS HANPSHYKEHHOCTh MAarHUTHOIO MOJsS, JIEKUT Ha CEPeIHHHOM K
-8
TPACKTOPUH MEPIECHINKYIsIpe Ha paccTosHuH | = 310 cm.

3AK/IIOYEHUE

JlanHoe ydyeOHOe mocobue BKIOYaeT B celOs 00Ire METOANYECKHe yKa3aHUs
M0 W3YyYEHUIO JICKIIMOHHBIX 3aHATUN U MPAKTUYCCKUX 3aJaHU 10 Kypcy «DHu3uKay.
[IpuBoAsTCS TUIIOBBIE BOMPOCHI MW 3aJaHUA K JK3aMEHY, METOJAMYECKHE
PEKOMEH/IAIINU TI0 BBHITIOJTHEHUIO KOHTPOJIBHONW M CaMOCTOATEIBHBIX paboT. Kpome
TOTO, TMPHUBOAMUTCS CIHUCOK JHUTEPATypbl, KOTOPHIA MOXET OBbITh HCIONBb30BAH IS
MOBTOPEHUS N3y4aeMOT0 MaTepuaa.

B npennaraemom noco6uu, Bech Kypc GU3NKU pasaesieH Ha 25 TeM. B kaxmoit
TEME IPECTABICHBI KIIOUEBbIE BOIIPOCH! TEMBI, KIIOUEBbIC MOHATHS, UCIIOIb3yeMast
JUTepaTypa Mo U3YYCHHUIO TEMBI U BOIIPOCHI IS CAMOKOHTPOJISI, KOTOPBIE TTO3BOJISIOT
aKTUBU3HUPOBATH U OOECIIEUNTH CAMOCTOSTENFHYIO padoTy.

Bompock! asisi caMOKOHTPOJISI COCTABIEHBI TaK, YTO OXBATHIBAIOT BCE OCHOBHBIC
HOJIOKEHUST TEMBbI, YTO JAeT BO3MOXKHOCTb CTYIAEHTY IPOBEPUTH, YCBOEH JIM UM
npopabOTaHHbI Marepuali, BBIICHUTH, YTO U3 OTOrO0 Marepuaia CleayeT
popadoTaTh MOBTOPHO.

[IpakTrdeckue 3agaHus COAEPKAT IEMEHTHI 3a/1a4, KOTOPhIE MOJATOTaBINBAIOT
CTYEHTOB K BBIIIOJTHEHUIO KOHTPOJIbHBIX PadoT.

B mpunokeHun mpencTaBieHbl TUIIOBbIC BAPUAHTHI JI1 KOHTPOJIBLHON paOOTHI.
3ajaun  pacroyio)KeHbl B  JIOTUYECKOM TOCIEAOBAaTeIbHOCTH M B IOPSJIKE
BO3PaCTAIOLIEH TPYIHOCTH.

CreneHb TpPYOHOCTH 3a/ad paccuMTaHa Ha YCBOGHHE U 3aKpEIUICHHE
MaTepuana, a TAaKKe Ha BIPAOOTKY y CTYyJACHTOB HaBBIKOB PEIICHUS 3a7ay.

[Tocobue mpeaHa3zHAu€HO CTYJIEHTaM OYHON (OpMbI OOYUEHHS IJIsi OKA3aHMSI
MOMOIIIA ¥ KOHTPOJISl 3HAHUH 110 COOTBETCTBYIOIIMM pasfiesiaM Kypca (hHU3HKH.
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Ipuiaoxenue A
TUITIOBBIE BAPUAHTHI JJ151 KOHTPOJIbHOM PABOTHI

Bropoii cemecTp

Ne 1. /IBe MarepuanbHble TOUKU ABUKYTCS COIVIACHO ypaBHEHHUSM X1= Ajt
+ Bit?+ Cit® uxo= Aot + Bot?>+ Cot®, rme A1 = 4 m/c, By = 8 m/c?, C1 = - 16 m/c?,
A; =2 m/c, B, = - 4m/c?, Cy = 1m/c®. B Kakoii MOMEHT BpeMEHH t yCKOPEHHE STUX
TOYEK OyJeT onHaKOBBIM? HailTii CKOPOCTH V1 1 V2 TOYEK B 3TOT MOMEHT.

Ne 2. Ilunuuap, pacroyioKEHHBI TOPU30HTAIBHO, MOXET BpaIlaThCs
BOKPYT OCH, COBMAJAIONICH ¢ OChI0 MUInHApa. Macca munuHapa My = 12 kr. Ha
UUJIUHAP HAMOTAIA IIHYpP, K KOTOPOMY IpHUBS3adu rupro maccod m; = 1 kr. C
KaKuM yCKopeHueM OyjieT omyckaThesi rupsi? KakoBa cuia HaTsKEHUs IIHypa BO
BpEMsI IBUKEHUS TUpU?

Ne 3. Illap ckaThIBaeTCs ¢ HAKJIOHHOM IUIOCKOCTH BbicOTOM h = 90 cm.
Kakyro nuneliHyo ckopocTh OyeT UMETh LIEHTP IIapa B TOT MOMEHT, KOI/Ia I1ap
CKAaTWJICS] C HAKJIIOHHOM TIJIOCKOCTH?

No 4. Touka coBepiiaeT rapMOHUUYECKUE KoyieOaHusi. B HEeKOTOphIiT MOMEHT
BPEMEHHU CMEIIEHUE TOYKHM X = 5 CM, CKOpocTh V = 20 cM/C U yCKOpeHHue
a = -80 cm/c’. HaiiTm LMKIMYECKYI0 4YacTOTy W Nepuoj Konebanuii, ¢asy
KOJIeOaHWl B paccMaTpruBaeMblii MOMEHT BPEMEHU U aMIUIUTYy KOJIeOaHUM.

Ne 5. Onpenenuts napnenus P u Pp raza, cogepxkamero N = 10° monexyn u
nmeroero oobem V=1 cm?, mpu temneparypaxT; =3 KuT>= 1000 K.

Ne 6. B 6ammone BMectuMocThio V = 15 1 HaXoauTCs cMech, coaepIKarias
m; = 10 r Bomopoma, M, = 54 T BoasHOro mapa u M3 = 60 r© OKcHaa yriepoa.
Temneparypa cmecu t = 27°C.Onpenenuts 1aBieHue.

TpeTuit cemecTp

Ne 1. ToHkMI NIJIVHHBIA CTEPKEHb PABHOMEPHO 3apsDKEH C JIMHEMHOMN
miotHocThio t= 1,5 HKin/cm. Ha mpogoimkeHnn ocu CTEp:KHS Ha pacCTOSHUU
d = 12 cm ot ero koHIa HaxoauTcst ToueuHbid 3apsan Q = 0,2 mxKin. OnpenenuTs
CUJTy B3aUMOJICVCTBUS 3aPSAKEHHOTO CTEPKHS M TOUEUHOTO 3apsiaa.

No 2. Pesuctop conpotuiienne Ri = 50OM, BOJBTMETP M MCTOYHHK TOKA
COEMHEHBI MapajuienbHo. BonpTMeTp nokassiBaeT HanpsbkeHue U = 10 B. Ecnu
3aMEHUTh PE3UCTOP JPyTruM comnpoTuBieHneM R; = 12 OMm, TO BOJBTMETP
nokaxer Hanpsokenne U; = 12B. Omnpepenurs 3JIC U  BHyTpeHHee
CONPOTHUBJICHUE UCTOYHUKA TOKA. TOKOM 4epe3 BOJbTMETP MPEeHEOpEUb.

Ne 3. Konbiio u3 mpoBosioku comnpotuBieHreM R = 1 MOM HaxomguTcs B
oaHopoaHOM MarHuTHOM Tojie (B = 0,4 Tx). IT10CKOCTh KOJIbIIa COCTaBISIET C
muHUAMA HHAYKIEA yroi ¢ = 90°.0Onpenenuts 3apsan Q, KOTOPBIA MPOTEYET 1O
KOJIBILY, €CJIU €T0 BBIAEPHYTH M3 Hous. Ilnomans kombua S = 10 M2,

Ne 4. Ha tonkyro MbUIbHYIO TuieHKY (N=1,3) Tommmuoi 1,25 MM magaer
HOPMaJIbHO MOHOXPOMATHYECKUM CBET. B OTpa)keHHOM CBETE IJIEHKA KaXKeTCs
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cBeTyion. Kakoli MUHMMaIbHOW TOJIIMHBI HAJIO B3STh TOHKYIO IUIEHKY CKUIIMIapa
(n = 1,48), yToOBI OHA B ITUX K€ YCIOBHIX Ka3alach TCMHON?

Ne 5. Ha nyrm dYacTU4HO TOJIIPU30BAHHOTO CBETa IMOMECTHIIH
nosgpusarop. Ilpu mnoBopoTe mnongpuszaropa Ha yroin 60° H3 TONOKEHUS,
COOTBETCTBYIOIIETO MAaKCUMyMy MPOMYCKAaHUS, WHTEHCHUBHOCTH MPOIIEIIIETO
CBeTa yMeHbIIWIach B 3pa3za. HaliTu cTenens nmosspusaiiy naiaroliero cBeTa.

Ne 6. Ha mmactuHy magaer mMoHoxpomarmueckuii cBer (A=0,42 mMkm).
@DOTOTOK  MpeKpamaeTcss TMNpu  33ACPKHUBAIONICH Pa3HOCTH MOTEHLUAIOB
U = 0,95 B. Onpenenutrs paboty A BbIXOAa 3JIEKTPOHOB C MOBEPXHOCTH
TUTACTUHBI.

Ne 7. Onpenenuts anvHy BosHBL e bpoitnsg A, anekTpoHa, HaXoAsSIIErocs
Ha BTOpOM opOUTE aTOMa BOJIOPOJA.
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