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BBEJAEHUE

Huctunnuna  «®Pusuka»  mpeacTtaBiasieT  coOOMl  IENOCTHBIA U
dyHIaMEHTABHBIN Kypc, €AMHBIA B CBOMX YacTAX M JEMOHCTPUPYIOIIHN pOIb
(U3HKK KaK OCHOBBI BCETO COBPEMEHHOTO €CTECTBO3HAHUSI.

KommiekcHast nunakruueckas 1esib oOy4eHus] GU3HKE B TEXHUYECKOM BY3€:
yCBOCHHE HauboJiee YHHUBEPCAIbHBIX METOJIOB, 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 JBWKCHHS MATE€pUU, H3YUYECHUS CHEIUAIBHBIX
JTUCHUUIUIMH U (PyHJIaMEHTaIbHON 0a3bl ISl JajdbHEUIEeH yCHEenIHON NesaTeIbHOCTH.
Lenpto oCBOEHUS NUCHMIUIMHBI «DPU3MKa» SBISETCS (POPMUPOBAHHE LETOCTHOTO
€CTECTBEHHO-HAYYHOI0 MUPOBO33PEHHMSI M OOIIMX WHTEIUIEKTYaIbHbIX YMEHHM.

OcBoeHne JUCIUIUIMHBI TO3BOJISIET:

- pelaTh KOHKPETHbIE (PU3NYECKUE 3a]Ja4d U TPOOJIEMBI C TPUBIICUCHUEM
COOTBETCTBYIOLIETO MATEMATHYECKOTO aIMapara;

- IPOU3BOIUTH U IPAMOTHO 00padaThIBaTh MPOCTEMIIINE H3MEPEHHS] OCHOBHBIX
(buU3HUECKUX BEJINYNH;

- (¢opMupoBaTh 0a30BbIC 3HAHUS, YMEHUS M HABBIKU JUIS YCHELIHOrO (B T. 4.
CaMOCTOSITEJIbHOTO) OCBOCHHMSI Pa3JIMUHbIX TEXHOJIOTUH.

Kypc coznmaer dynaameHtanbHyro 0a3y uisi  JaJIbHEHIIEr0o U3y4eHUs
OOILIETEXHUYECKUX M CHEUUATbHbIX IUCUUIUIMH W JJIs YCHEIIHOW MOCIeAyoIen
JESTeIbHOCTH B Ka4eCTBE UIIJIOMUPOBAHHOTO CIieuanucTa — 0akajgaBpa.

B pe3synbprare 0CBOCHMS IUCUMILIMHBI CTYAEHTHI TOJKHBIL:

3Hamb: OCHOBHBIE CHUCTEMbl EAUHHUI] H3MEpEHUs (PU3NYECKUX BEIUYUH;
OCHOBHBIE MAaTE€MaTHYE€CKUE METOJbl, MCIOJIb3yeMble MPHU PELIEHUU (PU3NYECKUX
3ana4; (QyHgamMeHTanbHbIe (U3UYECKUE 3aKOHBI U WX B3aUMOCBS3b; IPHUHIIUIIBI
OCHOBHBIX (DU3HUECKUX TECOPHIl.

ymemdp: ITUIAHUPOBAaTbh W IPOBOAUTH HECJOXKHBIE SKCHEPHUMEHTAIbHbBIE
UCCJIEIOBAaHUS; OOBSICHATh B pPaMKaX OCHOBHBIX (PU3WYECKUX 3aKOHOB PE3YJIBTaThl,
NOJIyYeHHbIE B TIPOLIECCE 3KCIEPUMEHTA; CTPOUTh MPOCTEHIINE TEOPETUUECKUE
Monenu (DU3MYECKUX SIBICHUUN; MPEACTABIATh PE3YJIbTaThl IKCIIEPUMEHTAIBHBIX H
TEOPETUUECKUX HCCIEeOBaHUM B TpaduyecKkoM BHJE; pellaTh TUIIOBbIE 3aJadH,
JIeNaTh MPOCTEHINe KaYeCTBEHHbIE OLIEHKH.

61a0emy: TIPEACTABICHUSIMU O MAaT€MaTHYECKOM amrmapare, MPUMEHSEMOM B
pa3IMYHBIX pazfenax (U3HMKW; MPEACTABICHUSIMU O (DYHIAMEHTAIBHOM XapakTepe
OCHOBHBIX (DM3MUYECKHX 3aKOHOB; IMPEACTaBICHUAMH OO0 OCHOBHBIX MOJENSIX,
HCIOJIb3yEMbIX B COBPEMEHHOM (PU3UKE; MPEICTABICHUSIMH O POJIM HKCIEPUMEHTa B
bu3MKe; MpEeACTABICHUSIMU O TPOoOJIieMax COBPEMEHHON (DU3UKU, OINMpPEnesstomux
Pa3BUTHE NEPETOBBIX TEXHOJIOTUI B 0071aCTH 31EKTPOHHOTO TPUOOPOCTPOCHUSI.
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3HaHUA, YMEHUS U HABBIKH, MOJYYEHHBIE TPU OCBOEHUH JTAHHOW AUCHUILIMHBI,
HCTIONB3YIOTCS B IalibHEHIIEH TpodecCuoHaIbHON AesTETbHOCTH.

JI71s1 yCenHoro OCBOCHUsT TUCHUIUINHBI «DU3UKa», CTYJEHT JI0KEH aKTUBHO
paboTaTh Ha JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHUSIX, BBINOJHATH JaOOpaTOpHBIE
paboThI, OPraHU30BBIBATH CAMOCTOATENbHYIO BHEAYAUTOPHYIO JAESTEIBHOCTD.

J171s1 OLIEHKH pe3yJIbTaTOB OCBOCHUS JUCHUIUIUHBI UCTIOIB3YIOTCS:

— OLICHOYHBIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH;

— OLICHOYHbBIE CPEACTBA JJIsl TPOMEKYTOUHOM aTTeCTAllMK MO JUCIUIUIMHE.

K o1ieHOYHBIM CpeAcTBaM TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH OTHOCSTCA:
- 3aJJaHKsI 1 KOHTPOJIbHBIE BOIPOCHI K MPAKTUYECKUM paboTam;

- 3aJJaHKsI K KOHTPOJILHOU pabore;
- KOHTPOJIBHBIE BOIIPOCHI MO TAOOPATOPHBIM padoTam;
- TECTOBBIE 3aJJaHMU.
[TpoMexyTouHas aTTecTanus MPOBOAUTCS B BUJIE 3a4eTa U HK3aMEHA.

3aueT BBICTABISETCS MO pe3yibTaTaM TEKYIIEro KOHTPOJSI YCIIEeBAEMOCTH MpHU

YCIIOBHH BBITIOJIHEHHS W YCIIEIIHOM 3alllUThl MPAKTHYECKUX 3aJJaHuM, Ta0OpaTOPHBIX

N KOHTPOJIbHBIX pa60T, II0 pcE3yjibTaTaM TCCTHUPOBAHUA. HOpHI[OK Hn IIpaBHJIa
BBICTABJICHHUA 3a4CTa I10 JUCHUILIMHC IIPCIIOAABATCIIb COO6HIa€T O6y‘-IaI-OHII/IMC5I B

HayaJyie yueOHOTO ceMecTpa.
K oneHo4yHBIM cpenacTBaM Jijisi MMPOMEKYTOUYHOM aTTeCTallMy IO JAUCIUIUIMHE,

MPOBOJIMMOM B (hOpME 3K3aMEHA, OTHOCATCS 3K3aMEHAILIMOHHBIE BOIPOCHI.

K 9K3aMCHY JOIIYCKAarTCA CTYACHTBI, IIOJIOKHUTCIIBHO aTTCCTOBAHHLIC II10

pe3ynbTaTaM TEKYIEro KOHTPOJIS.
DK3aMEHAllMOHHAsA OLEHKa (KOTIIMYHO», «XOPOIIO», «YyIOBIECTBOPUTEIHHO»
WM «HEYIOBJIETBOPUTEIBHO») SIBISETCSA SKCHEPTHOM, 3aBUCUT OT YPOBHS OCBOEHUS
CTYJIEHTOM Y4eOHOro Marepuasna, HaIM4usl U CYIIHOCTH OMIMOOK, AOMYIIEHHBIX MpU
OTBETE, U BHICTABJISIETCS] B COOTBETCTBUU C KPUTEPUSIMH, YKa3aHHBIMU B Ta0Onuie 1.

Tabnuma 1 — Cuctema OlIEHOK U KPUTEPUU BBICTABJICHUS OIICHKU

Cucrema 2 3 4 5
OLIEHOK 0-40 % 41-60 % 61-80 % 81-100 %
«HEYJTOBJIETBOPH- | «YIAOBJETBOPH-
TeaLHOY TeABHOY «XOPOIIIO» «OTJIHYHO»
Kpurepuii «HE 32YTEHO0» «3aYTEHO»
1. CucTeMHOCTb U Oonagaer OoOnagaer Oo0iagaer OO0J1afaeT MoJHOTOM
MOJTHOTA 3HAHUII B YaCTHYHBIMH U MUHUMAIIGHBIM | HA0OPOM 3HAHWH, | 3HAHHIA U CUCTEMHBIM
OTHOLIEHHH Ppa3pO3HEHHBIMH HabopoM JIOCTATOYHBLIM JIJIS | B3IJIS0M Ha
U3y4YaeMbIX 3HAHUSMU, 3HAHUH, CHCTEMHOTO M3yYaeMblid 00BEKT
00bLEKTOB KOTOPBIC HE MOXKET | HEOOXOIUMBIM B3IUISIA Ha
HAYYHO- KOPPEKTHO | JUISI CHCTEMHOTO | M3y4aeMBbIit
CBSI3BIBATH MEKIY B3MUISIA Ha 00BEeKT
co00# (TOIBKO W3y4YaeMBbIit
HEKOTOPBIC U3 00BEKT

KOTOPBIX MOXKET
CBSI3BIBATH MEXKIY
c000if)




Cucrema 2 3 4 5
OLICHOK 0-40 % 41-60 % 61-80 % 81-100 %
«Heyilg;:}elziopn— «yn::;:;ﬁgpn- «XOPOLIO» «OTJIIMIHO»
Kpurepunii «HE 324TEHO» «32YTEHO»
2. PaGora c He B cocTostHum MoskeT HanTH MoskeT HalTH, MoskeT HalTH,
uHpopmaumei HaXOAWTh HE00X0IUMYIO HHTEPIIPETHPO- CHUCTEMAaTHU3UPOBATh
HEOOXOTUMYIO WHQOPMAIUIO B | BAaTh U HEOOXOTUMYIO
MHOpMALHIO, pamKax CHCTEMAaTHU3UpO- | UH(POPMALHUIO, a TAKKE
00 B COCTOSHUN | TIOCTABIICHHOM BaTh BBISIBUTH HOBBIE,
HaXOAMTh 3aa4u HE00X0IUMYIO JIOTIOJTHUTENbHBIE
OTJIEbHbIE nHPOPMALIUIO B UCTOYHUKHU
(dbparMeHTHI pamMKax nHpOpPMAITIH B paMKax
nH()OpMAITUHU B MOCTaBJICHHOMN MOCTaBJICHHOH 3a/1auu
pamKax 3a/1a4u
MIOCTaBJICHHOU
3a1aumn
3. Hayunoe He moxert nenatb B cocrosauun B cocrosuun B cocrosuun
OCMBICJICHUE Hay4YHO OCYIIECTBIISATh OCYIIECTBIIATh OCYIIECTBIIATh
H3y4aeMoro KOPPEKTHBIX Hay4YHO CHUCTEeMAaTUYECKHU | CHCTEMAaTHIECKHUI U
sIBJICHHS1, IPoIlecca, | BBIBOJOB U3 KOPPEKTHBIN Y HayYHO- HayYHO-KOPPEKTHBIH
o0beKTa MMEIOIINXCS Y HErO | aHalu3 KOPPEKTHBIN aHaIIN3
CBEJICHUN, B NPEAOCTABICH- | aHAIU3 NPEeOCTaBIECHHON
COCTOSIHHH HOi MIpeIOCTaBIeHHON | MH(OpMaInH,
NPOaHaIM3UPOBaTh | HHPOPMALIUU UHQOPMAITUH, BOBJIEKAET B
TOJIBKO HEKOTOpBIE BOBJIEKAET B HCCIIEIOBaHNE HOBbIE
13 UMEIOIIHIXCS Y HCCIIeIOBaHHE pelleBaHTHBIC
HETO CBEJICHUH HOBBIC MOCTaBIICHHOH 3a7a4e
peNeBaHTHBIE JTaHHBIE, TIpeasIaracT

3aga4€ JaHHBIC

HOBBIE PAKYPCHI
NIOCTaBJICHHOH 3a1a4u

4. OcBoeHue

B cocrosauun

B cocrosauun

B cocrosuun

He Ttonpko Bianmeer

CTAHJAPTHBIX peraTh TOIBKO pemars pemarhb aJITOPUTMOM U
aJIropuTMOB (b parMeHTHI MOCTABJICHHBIE | IIOCTABJICHHbBIE MMOHUMAET €T0 OCHOBHI,
pelnieHust MOCTaBJIEHHOU 33/1a4d B 3a/1a4u B HO Y TIpeJyiaraeT HOBbIE
npodgeccUOHAIBHBI | 337a44 B COOTBETCTBHUH C | COOTBETCTBHH C pelIeHus B paMKax
X 3a1a4 COOTBETCTBUH C 3a/1aHHBIM 3a1aHHBIM MOCTaBIICHHOH 3a7a9u
3aJIaHHBIM aITOPUTMOM AITOPUTMOM,
AJIrOpUTMOM, HE ITIOHUMAET
OCBOMJI OCHOBBI
MPEeAIOKEHHBIN NPEJI0KEHHOTO
allTOPUTM, ajropurMa
JTIOTTYCKAeT OMMOKHU
HOpH}IOK U IpaBWja CJa4d JK3aMCHa 110 AJUCHUINIMHE IIPCIIodaBaTCIIb

cooO1aeT 00yJarnmMcs B Hayaje y4eOHOTO ceMecTpa.

JIJisi yCTeNIHOTO OCBOCHHS TUCIUILINHBI «DU3nKay B y4eOHO-METOIUYECKOM
MOCOOMHM TO0 W3YYCHHIO JUCHUILIMHBI TPUBOIUTCA KPATKOE COJCPKaHUE KaxIou
TEMBI 3aHATHSA, TIEPEUYEHb BOMPOCOB JUISI MOATOTOBKH K TMPAKTHUYCCKUM 3aHSTHSIM,
3alaHusl s KOHTPOJBHBIX PabOT M BOIMPOCH OPraHU3aldHd CaMOCTOSTEIHHOM
paboTHI CTYJICHTOB.




1 TEMATUYECKUM IIJIAH JUCIATLIINHBI

OcBauBas kypc «Pu3nKay, CTYJCHT JOJDKEH HAYIUThCS pabOTaTh HA JICKITUSX,
MPAKTUYECKUX 3aHSATUAX M OPraHU30BBIBATH CAMOCTOSITENIbHYIO BHEAYJAUTOPHYIO
nesTeNbHOCTh. B Hawane nexkuuu HEeoOXOAMMO YSICHUTH II€Nib, KOTOPYIO JIEKTOP
CTaBUT Imeped coOOl W cTyneHTamMHu. BaxHO BHUMATENbHO CIyIIaTh, OTMEYaTh
HauOoJee CyIIECTBEHHYI0 HH(POPMAIIMIO U KPATKO €€ KOHCIEKTUPOBATh; CPAaBHUBATD
TO, YTO YCJBIIIAHO HA JICKIHH C MPOYUTAHHBIM M YCBOCHHBIM PaHEE MAaTEpUAIOM,
VKJIaApIBaTh HOBYIO HH(POPMAIMIO B COOCTBEHHYIO, YK€ HMEIOIIYIOCSA, CHUCTEMY
3Hanuil. Ilo Xoay JeKkuuM HEoO0XOJUMO TMOJYEPKUBATH HOBBIE TEPMUHBI,
ONPENICIICHNS], YCTAHABIMBATh UX B3AMMOCBS3b C U3YUYECHHBIMH PAHEE MOHITUSIMH.

OCHOBHBIMM BHJaMHU Y4YEOHON JEATEIbHOCTHM B XOJI€ H3Yy4YeHHUs Kypca
SIBJISIFOTCS JICKLIMH, IPAKTUYECKUE 3aHITUS U JaOOpaTOpHbIE pabOTHI.

[Ipu uTeHun JNeKuui mpenoaaBaTesib UMEET IPaBO CaMOCTOSITEILHO BHIOUPATH
dbopMbBl M METOABl M3JOXKEHHUS] Marepuana, KOTOpble OyayT CHocOOCTBOBAThH
KaueCTBEHHOMY €ro ycBoeHuto. I[Ipu 3ToM mpemnogaBareiib B YCTaHOBICHHOM
MOPSIZIKE MOXET MCIO0JIb30BaTh TEXHUUYECKUE CPEACTBA OOYyYECHHUs, UMEIOIIUECS Ha
Kadeape U B yHUBEPCUTETE.

Bmecre ¢ Tem, BCSIKHI JIEKIIMOHHBIM KypC SIBIISIETCSI B ONPEACIICHHON Mepe
aBTOPCKUM, TIPEJICTABIISIET COOOM TBOPUECKYIO EPEpadOTKy MaTepraia u HeM30€KHO
OTPAKAET JIUYHYIO TOUKY 3pEHUS JIEKTOpA Ha MPEIMET U METO/IbI €0 MPENOaaBaHuUs.
B or1oii cBsi3u mpencTaBiseTcs 1eJ1eCO00pa3HbIM TMPUBECTH HEKOTOpPbIE OOIIHe
METOJIMYECKUE PEKOMEHAAIMU TI0 MOCTPOCHUIO JICKIIMOHHOTO Kypca U (opMam ero
npenojaBaHusl.

JlekiMu COCTaBIISIIOT OCHOBY TEOPETHUYECKON TMOArOTOBKM M TOCBSILIECHbI
M3JIOKEHUIO KJIACCMYECKUX TMPHUHIMIOB W MeToJoB obOnactedt Qusuku. [lpu
MPOBEJICHUM JIEKIIMN HEOOXOJIUMO HCIOJIb30BaTh TEXHUUYECKUE CPENICTBA OOyUEHUS,
OUOC, npuMeHSTh METOJbI, CIOCOOCTBYIOIINE AaKTHBU3AIUM II03HABATEIHLHOMN
JesTeNbHOCTH ciymiaTeneil. Ha nekiusax 1enecoo0pa3Ho TEOpEeTUUECKH MaTepuat
WJUTIOCTPUPOBATh PACCMOTPEHUEM PA3JIMUHBIX MNPUMEPOB M KOHKPETHBIX 3ajad.
NmeeT cMbICT MOpUBJIEKATh CTYJICHTOB K OOCYXKICHHIO Kak paccMaTpUBaeMOro
BOIIpOCa B II€JIOM, TaK W OTACIBHBIX MOMEHTOB PacCyXIACHUW U JI0KA3aTeJbCTB.
HeoOxoaumo Takke WCHOIB30BaTh BO3MOKHOCTA MPOOJIEMHOTO HU3JIOKCHHUS,
JMCKYCCHU C IIEIbI0 aKTUBU3ALNY JIESITEIbHOCTH CTYICHTOB.

[IpakTyeckre  3aHATHS  OPOBOJSTCS  JJIS  3aKPEIUICHUS  OCHOBHBIX
TEOPETUYECKUX TMOJIOKEHUN Kypca W peaju3alldd MX B MPAKTHYECKUX pacuerax,
dbopMuUpOBaHUS U Pa3BUTHS Y CTYJEHTOB MBIIIJICHUS B paMKax Oynyiei mpodeccum.

Ha mpakTudeckux 3aHATHSIX ClIeTyeT AOOWMBATHCS TOYHOTO M aJCKBATHOTO
BJIQJICHUS] TEOPETUUECKUM MaTEPUAIOM U €r0 IPUMEHEHHUS 1JIsl pEIICHUs 3a]1a4.

BaxxHbIM 3BE€HOM BO Bceil cucrtemMe OOy4deHHs SIBISIETCS CaMOCTOSITENIbHAs
pabota oOyuaromuxcsi. B mupokoMm cmbiciie 1MOjJ HeW cleayeT MNOHMMATh
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COBOKYITHOCTh BCEW CaMOCTOSTEIBHOM NESTENIbHOCTU CTYACHTOB, KaK B OTCYTCTBUHU
nperoiaBaTelisi, Tak U B KOHTakTe ¢ HUM. OHa SBISETCS OJHMM W3 OCHOBHBIX
METOJIOB MOKMCKA U MPUOOPETEHUsI HOBBIX 3HAHUM, pabOTHI ¢ TUTEPATYypOil, a TaKxKe
BBITIOJTHEHUS TIPEIIIOKEHHBIX 3a7anuil. [IpernonaBarenp Mpu3BaH OKa3bIBaTh B 3TOM
METOJIMYECKYI0 TOMOIIb CTYyJASHTaM H  OCYIIECTBISTH  PYKOBOJACTBO WX
CaMOCTOSITENIbHOM pPaboTOM.

Heo0xoauMo KOHTPOJIMPOBATh CTENEHb YCBOCHHUS CTYIACHTAMHU TEKYIIETO
Marepuaa, a TAaKkKe YPOBEHb OCTATOYHBIX 3HAHHUU 110 YK€ U3YYCHHBIM TEMaM.

C uenbio GopMUpOBaHUS MOTHBALIMU M TIOBBIIICHUS MHTEpEca K MPEIMETY
0oco00e BHMMaHHE IMPH YTCHUU Kypca HEOOXOIMMO OOpaTHUTh Ha TEMBbI, KOTOpHIC
MOXKHO TPOWUTFOCTPHPOBATH TPUMEPaMU W3 MPAKTHYECKOW CQephl, CBsI3bIBAs
TEOpPETUUECKUE TOJOKEHUsI ¢ Oynymeid npodeccHoHambHON IeSTeNbHOCTHIO
CTYJICHTOB.

TemaTudeckuii T1aH JEKIIUOHHBIX 3aHITUHN MPEACTaBICH B Tabnuie 2.

Tabmuma 2 - CTpyKTypa JIeKIIHOHHBIX 3aHATHN

Howmep Tema
TeMBbI
1 Ienu u 3anaun aucuumuinHbl. Kunemaruka
2 Junamuka
3 DHeprus
4 MOMEHT UMITYJIbCA U IMHAMHKA BPAIATeIbHOTO JABMKEHUS
5 DeMEeHThl MEXaHUKH CIUIONIHBIX CPEJ
6 MexaHnueckue KojaeOaHus ¥ BOJHBI
7 DEeHOMEHOJIOTHYECKast TEPMOJMHAMUKA
8 MoJekyasipHO-KHUHETHYECKasi TEOpHsI
9 DneMeHThl PU3NIECKON KHHETHKI
10 DJeKTpocTaThKa
11 ITpOBOAHMKH B NIEKTPUYECKOM MOJIE
12 JIMDIEKTPUKH B 3JIEKTPUUYECKOM T0JIE
13 ITOCTOSIHHBIN AIEKTPUUECKUI TOK
14 MarsuTtocTraruka
15 MarauTHoe 1oJsie B BENIECTBE
16 DeKTpOMarHuTHAsE WHIYKITHS
17 YpaBHeHnss MakcBemia
18 DJeKTpOMarHUTHbBIE KOJICOAHUS M BOJHBI
19 WnTtepdepenius BoaH
20 Judpaxius BoiH
21 [Tomstpu3anus BoIH
22 KBaHTOBbIE CBOMCTBA 3IEKTPOMArHUTHOTO M3JTyYSHHSI
23 [InanerapHas Mosienb aToma
24 KBanrtoBas mexaHuka
25 KBaHTOBO-MEXaHUYECKOE ONMCAHUE aTOMOB U MOJIEKYI

Ecan JICKTOP IpUrjamacT CTYACHTOB K TUCKYCCHH, TO H€O6XO,Z[I/IMO I[IPUHATH B
HEW aKTUBHOE y4dacTue. Ecau Ha JICKIIMU CTYACHT HC ITOJIYYMJI OTBCTA HA BO3HHUKIIHC
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Yy HEro BOIPOCHI, OH MOXET B KOHIIE JICKIMHU 33JaTh 3T BONPOCHI JIEKTOPY Kypca
JTUACIUTUIAHEI.

Tema 1. Ilesm u 3aga4yn qucuuiinHbl. Knnemaruka
Knrouesvie 6onpocol memol:

1. Lenp u 3agauyd  AUCUMIUIMHBL. MECTO [IUCUUIUIMHBI B CTPYKType
oOpazoBarenbHOU porpammel. [lmaHupyeMblie pe3ysnbTaThl OCBOCHHUS TUCHUTLIMHBI.

2. OCcHOBHBIC KMHEMAaTHUYECKHE XapaKTEPUCTHUKU KPUBOJIUHEHHOTO JABMXKECHUS:
CKOPOCTb U YCKOPEHHUE.

3. HopmanbHOE U TaHT€HIIMAJIBHOE YCKOPEHHUE.

4. Kunemaruka BpallaTelbHOIO JABM)KEHHUS: YIVIOBas CKOPOCTb M YITIOBOE
YCKOPEHHE, UX CBA3b C JIMHENHON CKOPOCTBIO U YCKOPEHUEM

Kntouegvie nomamus: CKOPOCTb, YCKOPEHHE, KPUBOJIMHEHMHOE JIBHKCHUE,
BpallaTeIbHOE ABUKEHUE

Jlureparypa: [5, c. 7-13].

MeToanueckue peKoMeHAAUun

JlaHHas TeMa M3y4aeT KMHEMAaTUKY- pa3Je]l MEXAHUKHU, B KOTOPOM H3y4daeTCs
JBUKECHUE MaTEPUAJIBHBIX TEJ B IPOCTPAHCTBE C NTEOMETPUUYECKOU TOUKU 3PEHUS, BHE
CBSI3U C CUJIAMH, ONIPEIEIISIIOIINMUI 3TO JBUKECHUE.

[Ton nBWXEHHEM TOYKH, MEXAHUYECKUM JIBM)KCHHEM, TOHUMAIOT
W3MEHEHUE TTOJIOKEHHS TOUKH WJIM TEJa B MPOCTPAHCTBE. [[BMKEHNE TOUKM WU TeJla
MPOUCXOUT B MPOCTPAHCTBE C W3MEHEHUEM BpeMeHH. [Ipu 3TOM MpOCTPaHCTBO
IIPEAIIOIAraeTCsl TPEXMEPHBIM 3BKIMIOBBIM. Ero cBOWCTBa BO BCEX TOYKaxX H
HAIIPaBJIICHUAX OJWMHAKOBbI M HE 3aBUCAT OT TEJ, HAXOMSAUIUMXCSA B HEM, U OT HX
nBrkeHui. Takoe MpoCcTpaHCTBO HA3bIBAIOT A0COIIOTHBIM.

UToOBbI xapakTepu3oBaTh ABWKEHHE KaKOW-TMOO TOYKM WM TeJa, HYXHO
CPaBHUTH MX TOJIOKCHHE C TOJIO)KEHUEM KaKoro-jaubo Jpyroro Teja, Ha3bIBAEMOTO
TEJIOM OTcYeTa. B KuWHeMaTuke [BI)KCHHME 3aJal0T OTHOCUTEIBHO KaKOW-JINOO
CUCTEMBI OTCUeTa. 3a/aTh JABUKCHHE TOUYKH WM Tella OTHOCHTEIBHO KaKOW-JIHOO
CHUCTEMBI OTCUETa — 3HAYUT JaTh YCIJIOBHS, MO3BOJISIIOIINE HAUTU TOJOKEHUE TOUYKU
WJIU Teja B JII000 MOMEHT BPEMEHHU OTHOCHUTEJIBHO 3TOM CHCTEMBbI OTCUETA.

JIBrKy11asicst TOYKa OMUCHIBAET B IIPOCTPAHCTBE HEKOTOPYIO JIMHUIO.

Otra  JIHHWUA, MIPEACTABIISAIONIAS co00Oil  reoMeTpuyecKoe MECTO
MOCJIEAOBATENBHBIX TTOJ0KEHAN JBUKYIIEHUCS TOYKM B PACCMATPUBAEMOU CHUCTEME
OTCYETA, Ha3bIBAECTCA TPACKTOpUEH TOUKH. [10 BUAY TpaeKTOpUM BCE NBUKECHUS TOUKU
JeJISATCS Ha MPSIMOJIMHEHBIE U KpuBoIMHEeHHbIe. CyIlleCTBYIOT TpU Criocoda 3a1aHust
JIBUXEHUSI TOUYKHU: €CTECTBEHHbIN, BEKTOPHBIN U KOOPJAUHATHBIM.

[Ipy wu3yyeHHH [OaHHOM TeMbl HEOOXOAMMO PACCMOTPETh OMpPEIEICHUE
CKOPOCTH M  YCKOPEHHMS TOYKMU. YACJIUTh BHHUMAHUE  IIOCTYIATEJIbHBIMU
BpAILATEJIbHBIM JIBUKCHUSIM.



Bonpocwt ona camoxkonmpons:

1. Yto Ha3bIBaeTcs MaTepuanbHOil Toukoil? [louemy B MexaHUKE BBOMSIT TaKyrO
MOJIeIb?

2. Yto Takoe cuctema orcuera?

3. Uro Takoe BeKTOp nepemenieHusa? Beerna a1 Moiyab BEKTOpa epeMELICHUS
pPaBEH OTPE3KY IYTH, TPOUIEHHOMY TOYKOM?

4. Kakoe JBUKEHHE HA3bIBACTCS MOCTYNATEIbHBIM? BpallaTeIbHbIM?

5. JlaiiTe ompeneneHus BEKTOPOB CPEIHEN CKOPOCTH M CPEIHEro YCKOPEHHS,
MI'HOBEHHOW CKOPOCTH M MTHOBEHHOTO yCKOpeHUs. KakoBbI MX HallpaBieHUs?

6. UYro xapakrepuszyeT TaHI€HLMAJbHAas COCTABIAIOLIAS  YCKOPEHHA?
HOpMaJIbHas cocTaBistomas yckopenusa? KakoBel ux moaynu?

/. BO3MOXHBI JIM JBUXKEHUS, MpPU KOTOPBIX OTCYTCTBYET HOPMaJIbHOE
yCKopeHue? TaHreHIMalIbHOe yckopenue? 1IpuBennure npumepsl.

8. Uro Ha3bIBaeTCs YIIIOBOM CKOPOCThIO? YIIOBBIM YyckopeHuem? Kak
ONPENEIIOTCS X HAIIPaBJIEHUA?

9. KakoBa cBs3b MEXy TMHEHHBIMHU U YTIIOBBIMH BETUYMHAMHA?

Tema 2. JIunamuka
Knrouesvie 6onpocol memol:

1. lnepuuanbHble CUCTEMBI OTCUETA U MEepBbIil 3akoH HploTOHA.

2. Bropoii 3akoH HproToHa.

3. Macca, nmrtymnec, cuia.

4. YpaBHEHHE IBUKEHUS MaTEPUATIbHON TOUKH.

5. Tpetwii 3akoH Hbr0TOHA 1 3aKOH COXpaHEHUSI UMITYJIbCa.

6. 3aKOH BCEMHPHOTO TATOTEHUS.

/. Cuiibl TpeHus.

Kntouegvie nouwamus: WHEpUHAIBHBIE CHUCTEMBI OTCUETa, 3aKOHbI HbIOTOHA,
acca, UMIyJbC, CHJIa

Jluteparypa: [5, ¢.14-22].

MeTtoauyecKkue peKOMeHAAI MU

JIBMKeHUE TeNl BO3HUKAET M HU3MEHSIETCS B pe3yabTare B3auMOJEHCTBHUS.
B3auMoneiicTBUE  MOXKET  OCYIIECTBISITBCS  KaK  MEXKIYy  HENOCPEICTBEHHO
COTIPUKACAIOLIMMHUCS TEJIaMU WJIM YaCTHIIAMH BEIIECTBA, TaK U YJIaJeHHBIMU JIPYT OT
apyra d4epe3 Tak Ha3piBaemMoe (usmyeckoe rmone. Mepoll MeXaHUYEeCKOro
B3aMMOJICHCTBUS TEN SIBISIETCA BEKTOPHAs BEJIMYMHA, KOTOpas HA3bIBACTCS CHJIOM.
N3mepenne cuiibl MO>XHO MMPOBOAUTH CTATUHUECKUMHU U AMHAMUYECKUMHU CIIOCOOaMu

B ocHoBe nuHamuku nexar Tpu 3akoHa Herotona, chopmynupoBanasie B 1687
I. B €0 3HAMEHUTOM paboTe «MaTremarnyeckrue Hauajda HaTypaldbHON (uUiIocopum.
B nanHO# Teme paccMOTpPUM MOCIIEN0BATENbHO 3TH 3aKOHBI.

Heo0xoaumo n3y4uTh 3aKOH BCEMUPHOTO TATOTEHUS U MOHSATUE CUIIBI TSHKECTH.
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PaCCMOTpeTB CWJIbl YHIPYIOCTH, CUIY TPCHUA, ABMIKCHHUC TCJIa IIO OKPYXHOCTH, a
TAaKXKEC BEC TC€J1a 1 HCBECOMOCTD.

Bonpocwt ona camoxonmpons:

1. Kakas cucrema orcuera HasbiBaeTcs uHepiuanbHou? I[louemy cucrema
0TCYETA, CBSA3aHHAS C 3eMJIEN, HEMHEPLIMAIbHAS ?

2. Uto Ttakoe cuna? Kak ee MOXKHO OXapakTepHu30BaTh?

3. SBnsercs nu mepBbld 3akoH HbIOTOHa clencTBUEM BTOPOTO 3aKOHA
Hprorona? Ilouemy?

4. B yem 3akito4aeTcsl IPUHIIMI HE3aBUCUMOCTH JIEUCTBUSI CHUJT?

5. KakoBa ¢uznueckas cyniHocTh TpeHHs? B ueM oTinuune cyxoro TpeHHs OT
xuakoro? Kakve Buibl BHENTHETO (CyXOro) TPEHUsI BbI 3HAETE?

6. Uto Ha3pIBaeTCcs MexaHMuYeckoil cucremoil? Kakume cucreMsl sBIsAIOTCA
3aMKHYTbIMH? SIBiseTcs 11 Beenennast 3amkHyTol cucremoii? [louemy?

/. B 4eM 3akirouaercs 3aKOH COXpaHEHus umnyinbca? B kakux cucremax OH
BbInoNIHAETCS? [louemy oH siBnsieTcs pyHAaMEHTaIbHBIM 3aKOHOM IIPUPO/IbBI?

8. Kakum cBO#CTBOM mpOCTpaHCTBA OOYCIOBIMBACTCS CIPABEIIMBOCT 3aKOHA
COXPAaHEHMS UMITYJIbCa?

9. Uro Ha3bpIBaeTCsl LEHTPOM Macc CHCTEMbl MaTepuaibHbIX Touek? Kak
JBUKETCS [IEHTP MACC 3aMKHYTOM CUCTEMBI?

Tema 3. Jneprus
Knioueswvie 6onpocwvt memur:

1. Cuna, paboTa u OTEHIIUAIbHAS SHEPTHSI.

2. KoHcepBaTuBHbIC 1 HEKOHCEPBATUBHBIC CUITBI.

3. Pabota 1 KUHETHYECKask SHEPTHSL.

4. 3aK0H COXpaHEHMS MOTHON MEXaHWUYECKOW PHEPTUU B MOJIE MOTEHIIMATBHBIX
CHUJL.

Knrouesvie nonamus: cuna, pabota, MOTEHIIMATbHAS M KUHETHYECKask DPHEPIHs,
3aKOH COXPAHEHUsI SHEPTUH, COyapeHue

Jluteparypa: [5, c. 23-33].

MeToanuyeckue peKoMeHAaAuu

OHeprus — JTO YHHUBEpcajbHas Mepa pa3InyHbIX (OpM JBUKEHUS M
B3aumojeicTBusd. C pa3nuyHbiIMU  (OpMaMU JIBHXKEHUS MaTrepuu  CBSI3bIBAIOT
paznuyHbie (OPMBI SHEPIHMHM: MEXAaHUYECKYIO, TEIUIOBYIO, JJIEKTPOMAarHUTHYIO,
anepHyto. V3MeHeHHe MeXaHW4YeCKOro [IBMJKEHUS Tella BbI3bIBAETCA CUJIAMH,
JEUCTBYIOIMMH Ha HETO CO CTOPOHBI APYTHUX TE.

KoncepBatuBHOW (MOTEHIIMAIBHOM) HA3bIBAIOT CHIIY, paboTa KOTOpPOi
OIpENENSAETCS TOJBKO HayalbHbIM U KOHEUHBIM MOJIOKEHUSIMU TEJla U HE 3aBUCHUT OT
(dopmbl myTH. KOHCEpBaTUBHBIMU CHJIAMU SBJISIIOTCS CHUJIbl TATOTEHUS, YIPYTOCTH.
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Bce uneHTpanbHble CHIIBI KOHCEpPBATUBHBL. [IpMepOM HEKOHCEPBATHBHBIX CHII
SIBJIISIFOTCS CUJIBI TPEHUS.

PaGora cunbl — 3TO KOJIMYECTBEHHAs XapaKTEpPHUCTUKA IMpolecca oOMeHa
SHEPTUEH MEXKly B3aUMOJICHCTBYIOIIMMHU TEJIAMHU.

UToOBI OXapaKkTepu30BaTh CKOPOCTh COBEPIICHHUS pPaOOThI, BBOASAT IOHSITHE
MOIITHOCTH.

HeoOxonuMo w3y4nTh MOHATHE KWHETUYECKOW W TMOTEHIMAIHHOU JHEPTHUHU.
PaccMoTpeTh 3aKOH COXpaHEHUS SHEPTUM U TTOHATHE COYAapECHUS.

Bonpocul ona camokonmpons:

1. B uem paznuune Mex1y HOHITUSIMU SHEPTUU U padOTHI?

2. Kakyro paboTy coBepliaeT paBHOACHCTBYIOIIASI BCEX CHUJI, MPUIIOKEHHBIX K
TEY, PABHOMEPHO JIBHXKYLIEMYCS 110 OKPYKHOCTH?

3. YUro Takoe moutHoCTh? BeiBeauTe ee popmyy.

4. Jlalite ompeneraeHUss W BbIBEAUTE (QPOPMYJIbl I H3BECTHBIX BHJIOB
MEXaHUYECKOU DSHEPTUU.

5. KakoBa cBsA3p M€Ky CUJIOW U OTEHIIMAIBHON SHEPTUEN?

6. UeM 00ycCIOBIEHO N3MEHEHUE OTEHIMAIbHOMN 3Heprun?

7. HeobxonuMo 1M ycaoBHE 3aMKHYTOCTH CHCTEMBI JJIsi BBIIIOJHEHUS 3aKOHA
COXPaHEHHSI MEXAHUYECKON YHEPTUH?

8. B ueM 3akirodaeTcs 3aKOH COXPaHEHUS] MEXaHUYECKOU dHeprun? st Kakux
CUCTEM OH BBIITOJIHSETCS ?

9. B dyem ¢Qusuueckass CymIHOCTh 3aKOHAa COXPAaHEHUS W TPEBPAICHUS
sHeprun? [loueMy oH siBisieTcs pyHAaMEHTaIbHBIM 3aKOHOM IPUPOIBI?

10. Yem otnmyaeTcs aOCOMIOTHO YIPYTHI yaap OT aOCOMOTHO HEYIIPYroro?

Tema 4. MoMeHT UMY/ IbCA U JMHAMUKA BPALIATEILHOTO ABUKECHUS
KiiroueBsre Bonpocer rembi:
1. MoMeHT uMITyJIbca MaTepUAIbHON TOYKH U MEXaHUYECKON CUCTEMBI.

2. MOMEHT CHUJIBL.

3. YpaBHEHHE MOMEHTOB.

4. 3aKk0H COXpaHECHUS MOMEHTA UMITYJIbCa MEXaHHYCCKON CUCTEMBI.

5. OcHOBHOE ypaBHCHHE JUHAMUKH BpaIIaTelIbHOTO JIBF)KCHUS TBEPAOTO Tela
C 3aKPEIUIEHHOM OChIO BPAlCHHUS.

6. MomeHT nMItysbca Tena.

7. MOMEHT UHEpIIUH.

8. Teopema Il teiinepa.

9. Kuaetndeckast 3HEPTHS BpaIIaroIIerocs TBEPAOTO Tea.

Knrouesvie nonamus: MOMEHT WUMIYIbCa, MOMEHT CHJIbI, MOMEHT HWHEPIIUU,
teopema llITeitHepa, KMHETHUECKAst YHEPTHUS BPAIIAIONIETOCS TBEPAOTO Tela

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

B nmaHHO# TeMe HEOOXOAMMO M3YYHTh MOMEHT MHEPIIMU MAaT€pUaIbHOU TOYKH
Y CHCTEMBI OTHOCHUTEJIBHO OCH BpalleHusi. MOMEHT MHEPLHH TeJla 3aBUCUT OT TOTO,
OTHOCUTEIBHO KAaKOMl OCH OHO BpallaeTCi M KaK paclpeleseHa Macca Tella Io
00BEMY.

Ecnu n3BecTeH MOMEHT HHEPLIMM TE€JIa OTHOCHUTENIBHO OCH, NMPOXOIAIIEH Yepes
€ro IEHTP Macc, TO MOMEHT MHEPIIMU OTHOCHTEIIBHO 000U Npyroi mapaiieTbHON
ocu onpeznensercs teopemon llIrennepa.

PaccmoTpeTs MOHSATHE MOMEHTA CHJIBI OTHOCUTEIBHO HEMOJABHKHOW TOYKH H
HETOJABUKHOMN OCH.

B nanHOM pa3zznene oco0oe BHHMAaHHE YIEISETCS OCHOBHOMY YPaBHEHHUIO
JTUHAMHMKH BPAIIATEIIbHOTO JBUKEHHS TBEPAOTO TEIA.

W3yunTh MOHATHE MOMEHTA UMITYJIbCa (KOJMYECTBA JBH)KEHUS) MaTepuaibHON
TOYKHU U TBEPZAOIO TEJIA.

VYnenuTth BHUMaHue PyHAAMEHTAIbHOMY  3aKOHY OPUPOABI - 3aKOHY
COXPaHEHHsI MOMEHTA UMITYJIbCA. OH sdABmAETCA  CIAEACTBHEM H30TPOIHOCTH
MPOCTPAHCTBA: HMHBAPUAHTHOCTh (PU3NYECKUX 3aKOHOB OTHOCHUTEIIBHO BbIOOpa
HaIpPABJICHHUs 0CEW KOOPAMHAT CUCTEMBI OTCYETA.

Bonpocwt ona camoxonmpons:

1. Yto Takoe MOMEHT MHEPLUHU Teia?

2. KakoBa posibs MOMEHTa MHEPIIMY BO BpallaTeIbHOM JTBUKEHUHN?

3. Chopmynupyiite u noscaute reopemy Lllteitnepa.

4. Yto HaA3bIBA€TCI MOMEHTOM CHJIbI OTHOCUTEIHHO HEMOJBUXKHON TOUYKH?
OTHOCHUTENBHO HENMOABMKHOM ocu? Kak onpenensercss HanpaBIeHUe MOMEHTA CUIIBI?

5. BeiBenure u chopMynupydTe ypaBHEHUE IUHAMUKH BpAILATEIbHOTO
JIBUKEHUS TBEPAOTO TeJa.

6. Uto Takoe MOMEHT UMIyJbCa MaTepuagbHON TOuku? TBepaoro Tena? Kax
ONPENEIIAETCS HAIIPABIEHNE BEKTOPA MOMEHTA UMITYJIbCA?

7. B yem 3akioyaercs (pu3MUecKas CYIIHOCTb 3aKOHA COXPAaHEHUS MOMEHTA
umnynsca? B kakux cucremax oH BeinoiHsieTcsa? [IpuBeaure npumepsl.

8. Kakum CBOWCTBOM CHMMETPHUH MPOCTPAHCTBA  OOYCIIOBIMBACTCS
CIPABEJIMBOCTh 3aKOHA COXpaHEHUs: MOMEHTa umnynbca? ConocTaBbTE OCHOBHBIE
ypaBHEHUS  JIMHAMHUKU  [OCTYNAaTeIbHOTO W BpAILATENbHOTO  JABUKEHUM,
IPOKOMMEHTUPOBAB MX aHAJIOTHUIO.

Tema 5. DieMeHTbI MEXaHUKM CIJIOIIHBIX Cpe/l
Knouesvre sonpocvl memur:

1. OOuIre cBOMCTBA KUIKOCTEN U ra30B
2. CtanmoHapHO€ TeUeHHUE UeaTbHON KUIKOCTU
3. YpaBuenue bepnynnu
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4. ineanpHO ynpyroe Temno

5. Ypyrue HanpsikeHus U 1eopMauu

6. 3axon ['yka. Monyns FOwnra.

Kniouesvie nowsimus: NaBleHUE, BA3KOCThb, YIPYroe TeJIO, YpaBHEHHUE
bepnymu, nedopmarius, HanpspkeHUE, 3aK0oH ['yka, pexKMMbI TCUCHHUS JKUIKOCTH

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

MeToau4yecKkue peKOMeHAAIUU

PeanbHble Tenma He SABIAIOTCS aOCOMIOTHO yHOpyruMmu. B gaHHOM Teme
HE0OXO/IMMO U3YYMTh MOHATHE JepopManuu TBEpAOro Tena. Paccmorpers ymnpyrue
HanpspbKeHus U aedopmaruu. st Manbix nedopmanmii OTHOCHUTEbHAA
nedopManiusi mponopruoHaibHA HaNpspDKeHUIo. BBectu mnoHATHsS Kod(uireHTa
IPOIMOPIMOHAILHOCTA  (MOAYJb  YOPYTOCTH), KOTOPBIA  YUCJIECHHO  paBeH
HANpPsDKEHUIO, KOTOPO€ BO3HUKACT TPU OTHOCUTENBbHOW Jedopmariuu, paBHOU
enunuie. st ciayyass OJHOCTOPOHHETO PACTSKEHHUA (CKATHSA) MOAYNIb YHPYTOCTH
Ha3biBaeTca moaysieMm FOHnra. PaccMmoTpers 3akon [yka.

OCBOUTB DJIEMEHTHI MEXaHUKH KUJIKOCTEH. CBOMCTBA JKUIKOCTEH U ra30B BO
MHOIOM OTiau4arTcs. Monekyasl rasza, COBepllas XaOoTHYECKOE JIBH)KCHHE,
PAaBHOMEPHO 3allOJHSIOT BECh MPEJOCTaBICHHBIM UM 00bEM. B skumkoctsix, B
OTJIMYME OT ra30B, CPEIHEE PACCTOSTHUE MEXKIY MOJIEKYJAMH OCTAETCS MPAKTHYECKH
MOCTOSHHBIM. JKHUIKOCTB, COXpaHssl 00bEM, MpUHUMAET (HOPMY COCyla, B KOTOPOM
OHA 3aKJIIOYCHA.

Opnnako B pszie clly4aeB, KOIJa KUJIKOCTH U Ta3bl MOXKHO paccMaTpHUBaTh Kak
CIUIOIIHYIO CPEy, UX MOBEICHUE OMUCHIBAECTCS OJUHAKOBBIMHU 3aKOHAMU — 3aKOHAMU
TUAPOAIPOMEXAHUKHU. [109TOMY MOMB3YIOTCS €AMHBIM TEPMUHOM 'KUAKOCTB".

B ¢usuke ucnonb3yercs (usmyeckas MOAETb HECKUMAEMOH JKHJIKOCTH —
KUIKOCTH, IJIOTHOCTh KOTOPOW BCIOLY OAMHAKOBA U HE MEHSETCSI CO BPEMEHEM.

Jlatb omnpenenenue AaBiIeHUIO ®KuAKocTH. OOpaTuTh BHUMaHUE Ha YpaBHEHHE
HEpa3pbIBHOCTH, a TAKKE HA YPaBHEHUE bepHYIIN —BBIpaKEHHUE 3aKOHA COXPAHEHUS
SHEPrUU MPUMEHUTENIBHO K YCTAaHOBUBIIIEMYCSI TEUCHUIO UJI€AIbHOM JKUIKOCTH.

PaccmoTpeTh BUIBI PEKUMOB TEUEHHUS KUIKOCTA U METOJbI OIpeAciIcHUs
BSA3KOCTH.

Bonpocwt ona camoxkonmpons:

1.Yto Takoe naBieHue B KUIKOCTU? [laBineHue - BeJIMYMHA BEKTOpHAs WIIU
ckassipHas? Kakosa enunuia gasinenus B CU?

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

3. UTo xapaKTepHO AJis1 yCTAHOBUBILIETOCS TEUCHUS KUIKOCTU?

4. KakoB (pU3MYECKUIl CMBICII YpaBHEHHUS HEPA3pbIBHOCTH JJII HECKUMAEMOM
KUJKOCTH U KaK €r0 BHIBECTHU?

5. BriBenute ypaBHenue bepHyiu.
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6. Kak B moToke XMJIKOCTH U3MEPUTh CTATUYECKOE AaBlieHHUE? NUHAMUYECKOE
JaBJIeHUE? MOJHOE JaBICHUE?

7. YTo Takoe rpalueHT CKOpOCTU?

8. KakoB duznueckuii cMpici k03¢ dUITMEHTa TUHAMUYECKON BI3KOCTH?

9. Kakoe TeueHHEe KUIAKOCTH HA3bIBACTCSA JAMHUHAPHBIM? TypOyaeHTHBIM? UTo
XapakrepusyeT uncio PeitHonbaca?

Tema 6. Mexannueckue KOJIe0OAHUA M BOJHBI
Kniouesvie 6onpocwvt memur:

1. WneanpHBI TapMOHHUYECKUN OCHWILIATOP. YpaBHEHHE HJICATHHOTO
OCLHWJUIITOPA U €TI0 PELICHHUE.

2. Ammunrtymna, dactrotra u ¢asza konebanusa. I[lpumepsr komeOaTenbHBIX
JBYKEHUH PA3IMYHON (PU3UUECKOU TPUPOIBI.

3. BonnoBoe nBwxkenue. Ilnockas rapmoHuueckasi BOJHBI. J[JMHA BOJIHBI,
BOJIHOBOE YHCIIO, (pa30Basi CKOPOCTh. YPaBHEHUE BOJIHbI

Knrouesvie nonamus: rapMOHUYECKUN OCHUIUIATOP, aMILUTUTY/IA, YacToTa, dasza
K0JIeOaHMs1, BOJIHOBBIE MPOIECCHI

Jluteparypa: [5, c. 253-293].

MeToanuyeckue peKoMeHAaAuu

B nanno#t TeMe HEOOXOAMMO O3HAKOMHUTHCSI C OOIIUM MOAXOIOM K U3YYEHUIO
KoJieOaHui pa3auyHoM (u3Mueckol mnpuponsl. PaccMoTpeTh TrapMOHUYECKHE
KOJICOAHUS U UX XapaKTEPUCTUKHU.

O3HAKOMUTBCA C perieHueM T QGepeHIIMaAIbHOTO YPABHEHHS TAPMOHUYECKUX
koneOanuil. lapMonnveckue KoneOaHus M300paxkaroTcs TpaduuecKd METOJ0M
BPAILIAIOIIETOCS BEKTOPA aMIUIMTYAbl UM METOJOM BEKTOPHBIX auarpamm. M3yuutb
AKCMOHEHIMAIbHYIO (OPMY 3allMCH TAPMOHUYECKHUX KOJICOaHU M.

Paccmotpers  uuaeanpHbId  TapMOHMYECKHM  ocuwiuisaTop.  I[lpumepamu
FapMOHUYECKOTO OCHWJUISTOpA  SABISIIOTCS  MPYKUHHBINA, MaTEeMaTUYECKUWA U
busndeckuii MasTHUKH. PaccMoTpeTs OHITHE pe30HAHCA.

B nmanHoil Teme Tak ke 00s3aTeNIbHO HM3Yy4YWTh BOJIHOBOM mporuiecc. Eciu
BO3OYIUTh KOJICOAHUST B KakKOW-TMOO TOuke cpeabl (TBEPAOH, KUIAKOM WM
ra30o00pa3HOi) TO, BCJEICTBHE B3aUMOACHCTBUS MEXKIY YaCTHUIAMU CPEIbl, ITH
Kosie0aHusi OymyT TepemaBaThCcsl OT OJHOW TOYKH Cpeabl K JAPYroil CO CKOPOCTHIO,
3aBUCSILEH OT CBOMCTB CPEBI.

IIpu paccMoTpeHnu KoieOaHUN HE YUYUTBIBACTCS JIETAIIBHOE CTPOCHHUE CPEIbL;
cpema paccMarpuBaeTCs Kak — CIUIOIIHAs, HENPEpPhIBHO paclpenci€HHas B
MPOCTPAHCTBE U 00JIAAI0MIAsl yIPYTUMH CBOMCTBAMH.

Cpena Ha3bIBaeTCsd JUMHEWHOW, €clu €€ CBONCTBA HE U3MEHSIOTCS TOJ
JENUCTBUEM BO3MYIIECHUH, CO3/1aBA€MbIX KOJIEOAHUSIMHU.

BonHOBBIM mpoLIECCOM MM BOJHOM HA3bIBAETCS IMPOLECC PACHPOCTPAHEHUS
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KoJIeOaHWM B CIUIONIHOM cpene. BBeCTH MOHSATHS NJIWHBI BOJHBI, BOJHOBOTO YHKCIIA,
¢azoBoii ckopocTu. PaccMoTpeTh ypaBHEHHUE TIIOCKON BOJIHEI.

Bonpocwt ona camoxonmpons:

1. Kakoe aBMXeHHE Ha3bIBaeTCs KOJIeOaTeIbHbIM?

2. UTo Ha3bIBAIOT aMIUIUTYIOHN, IEprUoIoM, (a3oit koaebanwms?

3. Kak mepwon koneOaHUS MasSTHHKA 3aBUCUT OT aMIUIUTYIBI MPH MaJbIX
aMIUIUTyAaX?

4. Yto Ha3bIBaeTCI MaTEMaTHYE€CKUM MAasITHUKOM?

5. Kak Ha3zbpIBaeTcCsi sIBJIC€HHE PE3KOr0 BO3pAcCTaHUs aMIUIMTYIbl KoyeOaHui?
[Ipn KakOM yCI0BHUY OHO HACTYIIAET?

6. Kak onpeznensercs AeKpeMEHT 3aTyXaHUs?

7. Yto Ha3pIBaeTCS JOOPOTHOCTHIO KOJIEOATEIHHOU CUCTEMBI.

8. Kakue mporiecchl Ha3bIBalOTCSI BOTHOBBIMU?

9. Kakue TUMBI BOJIH BBl 3HAaeTE?

10. Yto mpencrapnseT coO60i BOJHOBOE ypaBHECHHE.

Tema 7. @eHOMEHOIOTHYECKAA TEPMOAMHAMMKA
Knrouegvie 6onpocol memol:

1. Tepmomunamuueckoe paBHOBecue M Temmeparypa. HyneBoe Hauano
TEPMOINHAMUKH.

2. DMmuprueckasi TeMieparypHas mkana. KBasucratnaeckue mpoIieccehl.

3. YpaBHEHHE COCTOSHUSI B TEPMOTUHAMHUKE.

4. OOpaTtumbie 1 HEOOPATUMBIE MPOIIECCHI.

5. [lepBoe HauaIO TEPMOJUHAMUKH.

6. TerutoemkocTh. YpaBHeHHE Maiiepa.

7. W3oxopuyeckuii, H300apUYECKU, HW30TEPMUUECKUN, aanadaTHUYEeCKUn
IPOLIECCHI B UJICANbHBIX ra3ax.

8. IIpeoOpazoBaHue TETUIOTH B MEXaHUYECKYIO PadoTYy.

9. uka KapHo u ero ko3hHUITUEHT MOJIE3HOTO JeHCTBUS.

10. DuTpomnus.

11. Bropoe Ha4yasio TepMOAMHAMHUKHU.

Knwouegvie nonamusa: naeneHue, Ttemiieparypa o00bEM, TEIJIOEMKOCTb,
M30MIPOLECCH, MEPBOE HAYAIO TEPMOJUHAMHKH, BTOPOE Hadajo TEPMOAMHAMUKH,
sHTponus, uuki Kapno, KITJ]

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

MeToanueckue peKoMeHAaAuu
B nanHoil TeMe HEOOXOMMO U3YUYUTh UHTEHCUBHBIE U IKCTEHCUBHBIE CBOMCTBA
BemecTBa. Oco0oe BHHUMaHUE YAEJIUTh OCHOBHBIM IapaMeTpaM  COCTOSHHS
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TEPMOJIMHAMUYECKON CUCTEMBI: aOCONIIOTHOM TemmepaType, a0COMIOTHOMY JaBICHUIO
U yieJIbHOMY 00beM (MM TUIOTHOCTH) Tela.

Paccmorpers ypaBHeHne MenaeneeBa—Kiaiiniepona s uAcadbHBIX Ta30B,
BBECTH IOHATHE YHUBEPCAJIBHOMN ra30BOM NOCTOSHHOM.

CTyneHT [AOJKEH TMOHATh OCOOCHHOCTHM IPUMEHEHUs B TEPMOAMHAMUKE
0011Eero 3aK0Ha COXPAaHEHHUSI U MIPEBPALICHUS SHEPTUU.

VACHUTh NPUHLUUIMAIBHYI0 Pa3HULy MEXIy BHYTPEHHEH DHEpPIUEH,
OHO3HAYHO ONPEEIIAEMON JaHHBIM COCTOSSHUEM padoyero Teina, a Takke paboTol u
TEIUIOTOM, KOTOPBIE MOSBJISIIOTCS JIMILIB IIPU HAJIMYUHU Ipolecca Mnepexoaa pabodyero
T€Ja U3 OJHOIO COCTOSTHUU B JPYIO€ M, CIEI0OBATENIbHO, 3aBUCAT OT XapaKTepa 3TOro
npoiiecca (MepBoe Hayajao TePMOAMHAMUKH ).

N3 sKkcriepuMEHTaIbHBIX OIBITOB M3BECTHO, YTO COOOIIEHUE pa3HbIM TellaM
OJMHAKOBOI'O KOJIMYECTBA TEIUIOTHI INPUBOAWUT K HATPEBAaHUIO HUX A0 Pa3IUYHOU
pazHocTH Temmneparyp. [loaToMy HEOOXOAMMO BBECTH M M3YyYUTh XapaKTEPHUCTHUKY,
Ha3bIBAEMYIO TEIUIOEMKOCTHIO. HeoOX0IMMO 03HAKOMUTBECS C TEIUNIOEMKOCTHIO TPH
MTOCTOSIHHOM JABJIICHHH U C TEIUIOEMKOCTBIO MPU MOCTOSIHHOM 00BbEMe. PaccMoTpeTh
UX COOTHOIIIEHHUE (3aKoH Maiiepa).

M3yuuTh MOHATHE 3HTPONUU. PaccMOTpeThs pAaBHOBECHBIE, HEPAaBHOBECHBIE,
oOparuMblie 1 HeoOpaTtuMsble npoueccel. Ocob0e BHUMAaHUE YJIEIUTh BTOPOMY 3aKOHY
TEPMOAUHAMUKH.

HenpepsiBHOE monyyeHue paboOThl 3a CUET MOABEACHHUS TEIJIOTHI BO3MOXKHO
TOJBKO B IIMKJIE M HEBO3MOXXHO B Pa3sOMKHYTOM mpouecce. [loaToMy TiarenbHO
U3y4YUTE BCE BOIPOCHI, OTHOCSIIMECS K IIUKJIaM, 0COOeHHO K 1ukity KapHo, KoTopbIit
uMeeT OonplIoe 3HayeHue B TepMmoauHamuke. C ero mnoMOUIbI0 BBIBOAST BCE
aHanmutrueckue 3aBucumoctd. Popmyna musa KIIJ nmkxna Kapro, mo cymiectsy,
TAKXKE  SABIAETCS TEXHUYECKUM  BBIPAXKEHHMEM CyIecTBa BTOPOIO  3aKOHA
TEPMOAMHAMUKH B IPUMEHEHHUH K TEIUIOBBIM MAllIMHAM.

JUIsl yCeniHoro pemeHysl pasjInyHbIX 3a]1a4, CBA3aHHBIX C BOJSHBIM IapoM,
Hay4YUTECh CXEMATUYHO M300pa)kaTb OCHOBHBIE MpOLECChl (M300apHbIN, N30XOPHBIH,
U30TEPMUYECKUIN U aiiabaTHBIN) U TUarpaMMBbl.

Bonpocwt ona camoxonmpons:

1. ChopmynupyiiTe MOHATHE UICATLHOTO Ta3a.

2. 3anuunTe ypaBHEHHE COCTOSIHUS Ta3a.

3. Kak onpenensiercs paboTa raza Jyisi pa3IudHbIX MPOIECCOB.

4 Kakue BHU/Ibl TEIJIOEMKOCTH BbI 3HaETE?

5.Uto mpencrapinser cob0i BHYTPEHHSISI SHEPTUS ras3a.

6. Chpopmynupyiite 1-e Hauasio TEPMOIUHAMUKH.

7. Chopmynupyiite 1-e Hauaso TepMOJIUHAMUKY AJIS U30IMPOIIECCOB.
8. 3anummre ypaBHenue [lyaccona st anuabaTu4ecKkoro mpoiecca.
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Tema 8. MoJiekynsipHO-KHHETHYECKAA TEOPHUS

Knrouesvie gonpocwvr memul:

1. MaBnenue raza c¢ touku 3peaus MKT.

2. TemioeMKOCTh U YHUCIIO CTeNeHe cBOOOIbI MOJIEKYJI Ta3a.

3. Pacnpenenenue MakcBeiia it CKOPOCTH MOJIEKYNT UJ1€aJIbHOTO Ta3a.

4. DKkciepruMEHTalIbHOE 000CHOBAaHUE pactpesenaeHrus Makcsea.

5. Pacnipenenenne bonsiiMana u 6apomerpudeckas hopmyiia.

Knrouesvle  nonamus:  TEMJIOEMKOCTb, YHUCJIO  CTENeHEeW  CBOOODI,
pacnpenenenue Makcsesuia, pacnpenenenue bonbiimana, 6apomerpuyeckas popmyna

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

MeTtoauveckne peKOMeHAAIUT

Cratuctuueckuil  (MOJEKYISIPHO-KUHETUUECKHI) METoA — 3TO0  METO[
UCCIIEZIOBaHUS  CUCTEeM W3  OOJBIIOrO  YMCIAa  YacTUL,  ONEPUPYIOIIUN
CTaTUCTUYECKUMHU 3aKOHOMEPHOCTAMH M CpeAHUMHU (YCPEAHEHHBIMH) 3HAYEHUSIMU
(pU3HUECKUX BEJIMYMH, XapaKTEPU3YIOLIUX BCIO CUCTEMY.

OTOT METOJ JIeKUT B OCHOBE MOJICKYISIPHOM (PU3MKM — pasnena (QU3uKH,
U3y4YaIOIIET0 CTPOCHHE M CBOWMCTBA BELIECTBA MCXOAS M3  MOJEKYJIIPHO-
KHUHETHYECKUX IMPEACTABICHHI, OCHOBBIBAIOLIMXCS HA TOM, 4YTO BCE TEJIA COCTOAT U3
aTOMOB, MOJIEKYJl WJM HWOHOB, HaXOJAUIUXCA B HENPEPHIBHOM XaOTHYECKOM
JBIKCHUH.

B nmanHoit Teme Oyaem HCHONb30BaTh TEPMUH ''MoJiekyna', UMess B BUILY
MEJTBUaNIIYI0 CTPYKTYPHYIO €IMHUILY (3JIEMEHT) JaHHOTO BELIECTBa.

HeoOxonumo paccMOTpeTh OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KUHETUYECKON
TEOPUH UAECATBHBIX I'a30B U JAaBjeHue raza ¢ Touku 3penns MKT.

B rase, HaxopsmeMcs B COCTOSSHUM PAaBHOBECHS IMPHU JTaHHOM TeMIlepaType,
YCTaHABIMBAETCS HEKOTOPOE CTALMOHAPHOE, HE MEHSIOIIEECS] CO BPEMEHEM,
pacupeseneHue MOJEKYlI IO CKOpPOCTAM. OJTO pacHpelesi€eHUE OIMChIBACTCS
dbyHKIMEN, Ha3biBaeMOM (YHKIHMEH pachpenesieHus: MOJIGKYJd 0 CKOPOCTAM
(pactipenenenre MakcBeia).

HeoOxonuMo moHATH CyTh pacrnpeneneHuss bonbiimana. BeiBecTu 3akoH
M3MEHEHUS AaBJICHUS C BBICOTOM U BBIPA3UTh 0APOMETPUUYECKYIO (hOPMYITY.

Bonpocwt ona camoxonmpons:

1. Tlouemy TepMOAMHAMUYECKUA U  CTATUCTHUYECKUN  (MOJEKYJSIPHO-
KUHETUYECKU) METOAbl MCCIIEIOBAHHUS MAaKPOCKOMMYECKHX CHUCTEM Kauye€CTBEHHO
pPa3JIMYHbI U B3aUMHO JIOMOJIHSIIOT APYT Apyra?

2. B uem comepkaHWe W KakoBa I€Jb BBIBOJA OCHOBHOTO YpaBHEHUS
MOJIEKYISIPHO-KUHETUYECKON TEOPUH Tra30B?

3. KakoB ¢u3nueckuii cMbICi pacnpeneneHusi MOJEKyJl MO CKOPOCTIM? IO
SHEPTUsIM?
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4, Kak, 3Has (PyHKIMIO pacrpenesieHuss MOJEKYJI MO CKOPOCTSIM, MEPErTH K
(GYHKITUU pacTIpeeICHHs TI0 YHEPTUAM?

5. Kak onpenensiercs Hanbosee BeposiTHAs CKOPOCTh? CpeAHsisi CKOPOCTh?

6. B gem cyTh pacnpenenenus: bonbimana?

7. 3aBUCHUT JIM CpeAHsIs ITTMHA CBOOOIHOTO Mpolera MOJIEKyl OT TeMIlepaTyphbl
raza? [louemy?

8. Kakx w3menutTcs cpemsss umHA CBOOOTHOTO TIpo0Oera MOJEKya C
YBEIIMYCHUEM JIABICHUS?

Tema 9. JnemeHnThI PU3NIECKON KHHETHKH
Knrouesvie 6onpocwvt memol:

1. SIBneHus nepeHoca.

2. Iuddysus, TemIonpoBoJHOCTh, BHYTPEHHEE TPEHUE.

3. BpoyHoBcKo€e IBUXEHHE

Knrouesvie nonsmus: GpoyHOBCKOE JABHXKEHUE, TU(PDY3Hs, TETUIONPOBOIHOCTD,
BHYTPEHHEE TPEHUE

Jluteparypa: [5, c. 92-96].

MeTonu4yecKkue peKOMeHIaAIuU

B nanHHOl TemMe HeoOXOOMMO H3Y4YMTh HEOOpaTUMbIE MpPOLECCHl B
TEPMOJIMHAMUYECKH  HEPABHOBECHBIX  CHCTEMaX, B  KOTOPBIX  MPOUCXOAHT
MPOCTPAHCTBEHHBIA TMEPEHOC SHEPIHM (TEIJIONPOBOAHOCTH), Macchl (auddysus),
UMITyJIbca (BHYTPEHHEE TPEHHUE).

Ecnu B onHO# 065acTy ra3a cpeiHss KHHETUYeCcKast SHEprusi MoJieKyi OoJiblIe,
4eM B Jpyroil, To ¢ TEYEHHUEM BpPEMEHHU BCIIEJACTBUE IMOCTOSHHBIX CTOJIKHOBEHHI
MOJIEKYJ TPOUCXOAHWT TMPOIIECC BBHIPABHUBAHUS CPEOHUX KHHETUYECKUX DHEPTUid
MOJIEKyd — BBIpaBHHBaHHME Temmeparyp. HeoOXoauMo BBECTH  TOHSITHE
TerIonpoBogHOCTH. [lepeHoc aneprum (B (opMe TEmIOThl) OMUCHIBACTCS 3aKOHOM
dypbe, KOTOPbIH HEOOXOTUMO U3YUHUTh.

PaccmotpeTs siBieHue mnepeHoca Macchl — auddysuto. M3yuuTh mHoOHATHE
BHYTPEHHETO TPEHUSI.

BHemrHee CXOACTBO MaTeMaTHMYeCKHX BBIPAKEHUH, OMUCHIBAIOIIMX SBICHUS
nepeHoca, 00yCIOBICHO OOITHOCTHIO JIKAIIIETO B OCHOBE SIBIICHUN
TEIUIONPOBOIHOCTH, NU(PPYy3un U BHYTPEHHEr0 TPEHHSI MOJIEKYISIPHOIO MEXaHH3Ma
nepeMenIMBaHus MOJIEKYJ B TPOLIECCE UX XaOTUYECKOTO JIBUXKEHUS.

W3yunTh MOHSATHE OpPOYHOBCKOTO ABMXKCHUS M PACCMOTPETHh MOATBEP)KICHUE
THIOTE3bI 0 Xa0THYECKOM TEIUIOBOM JBHKCHHH MOJICKYII.

Bonpocw ona camoxkonmpons:
1. B yem cymHoCTh siBJeHUN nepeHoca? KakoBbl OHU U MPU KAKUX YCIOBHUSIX
BO3HHUKAIOT?
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2. O0BsicHUTE PU3NUECKYIO CYIIHOCTh 3ak0OHOB Dypre, Puka, HpioToHa.
3. O6wsacuuTe omnbit Ll TepHa.
4. Yto npencrapisieT U3 ce0s NOHATHE BHYTPEHHETO TPEHUS?

Tema 10. duexTpocraTnka
Knrouesvie 6onpocwvt memul:

1. 3akon Kynona

2. HanpspKeHHOCTD W TIOTEHITHAIT AJIEKTPOCTATHICCKOTO TIOJIS.

3. Teopema T'aycca B mHTerpanpHOU (QopMe W €€ MPUMEHECHHE IJIs pacuera
SIIEKTPUYCCKUX TTOJICH.

Knouegvle nowsimusi: SNEKTPAUSCKUN 3apsif, 3akoH KynoHa, HaNps»KEeHHOCTh U
MOTEHITMAJ IEKTPOCTaTHUECKOTO TOJIs, Teopema ['aycca

Jluteparypa: [5, c. 146-160].

MeToau4yecKkue peKOMeHAaAI U

OnekTpocTaTMka — paszlen Yy4eHuss 00 dJIEeKTpUYECTBE, H3Y4aroluii
B3aUMOJICCTBHE HEMOABMKHBIX AJIEKTPUYECKUX 3apsIOB U CBOKCTBA IOCTOSIHHOTO
AIIEKTPUYECKOTO TMoyisl. B anekTpocTtarnke ucnoiib3yercs (Quanyeckas MoJeab —
TOYEUHBINA DJIEKTPUUECKHUM 3apsia — 3apsyKeHHOE Teno, (opMa U pa3Mepbl KOTOPOTO
HECYILECTBEHHBI B IaHHOM 3aJa4e.

B nanHOil TeMe HEOOXOAMMO PaccMOTPETh 3aKOH B3aUMOJIEHCTBUSI TOUEUHBIX
3apanoB — 3akoH Kynona. M3yuuTh JIMHEHHYIO, MOBEPXHOCTHYIO M OOBEMHYIO
MJIOTHOCTH 3apsJI0B.

N3y4uTh MOHATHE 3IEKTPOCTATHUECKOIO IMOJISL. IJINEKTPOCTAaTHUECKOE I10JIe
ONKCBIBAECTCS JIByMSl BEIMYMHAMU: IOTCHLIHMAIOM (PHEpreTHYecKas CKaJsipHas
XapaKTepUCTUKA MOJs) M HaNps>KEHHOCTHIO (CHIIOBAsi BEKTOpPHAs XapaKTEpUCTUKA
noJisi). PaccMOTpeTh UX CBSI3b.

PaccmoTpeTs  OpHHIMIO — CyNEpPHO3UMLMM  DJIEKTPOCTATUYECKHUX  IOJIEH.
Beruucnenue HanpsyKEHHOCTH TMOJISI CHCTEMBI 3JIEKTPUYECKHUX 3apsA0B C MOMOIIBIO
NPUHLMIA CYNEPHO3ULUU DIIEKTPOCTATUYECKUX TOJEH MOXKHO 3HAYUTEIBHO
YVIIPOCTHUTB, UCTIOJNIB3YS TeopeMy ["aycca.

Bonpocwt ona camoxonmpons:

1. B yem 3akirouyaercss 3aKOH coxpaHeHus 3apsaa’? IlpuBenure npumepbl
NPOSIBJICHUS 3aKOHA.

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

3. Kakue nosis Ha3bIBaIOT 31AEKTPOCTATHUECKUMU ?

4. Yt0 Takoe HaNps)KEHHOCTh AIEKTPOCTATUYECKOTO OIS ?

5. KakoBo HarpaBieHHe BEKTOpa HamnpsKeHHOCTH? ExvHMIA HanpsHKeHHOCTH
B CH.

6. Uto Takoe notok Bektopa? Equnuia ero 8 CU?
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/. KakoBa  CBA3p  MEXIy  HalNpsOHKEHHOCTBIO M IMOTEHUMAJIOM
ANeKTpocTaTndeckoro nojisi? BriBenute ee u oObscHute. KakoB (usnueckuii cMbICi
ATUX MOHSATUIA?

Tema 11. IIpoBOIHMKH B JIEKTPHUYECKOM I0JI€
Knrouesvie 6onpocwvt memul:

1. PaBHOBeCHE 3apsii0B B ITPOBOTHUKE

2. OcHOBHas 3a/1a49a JIEKTPOCTATHKN ITPOBOTHUKOB

3. DKBHUITOTCHIINAIbHBIC TTOBEPXHOCTH u CHJIOBBIC JTUHUHA
AMEKTPOCTATUYECKOTO OIS MEXKy MPOBOIHUKAMU

4. DnekTpocTaTudecKas 3anura

5. EMKOCTh TPOBOAHHMKOB U KOHICHCATOPOB

6. DHeprus 3apsHKEHHOTO KOHACHCATOpa

Knouesnbie NOHAMUSL: 3aps, MIPOBOJIHUKHU, KOHJICHCATOPHI,
AIEKTPOCTATUYECKOE T10JIE

Jlureparypa: [5, c. 167-175].

MeToanyeckue peKOMEeHAAlMU

B nanHO# Teme HEOOXOIUMO pacCMOTPETh MPOBOJHUKHU B JIEKTPOCTATUYECKOM
nosie. PaccMOTpeTh NOHATHE DJIEKTPOEMKOCTH YEAMHEHHOIO MPOBOAHUKA. M3yunTh
CUCTEMY U3 JBYX ITPOBOJIHUKOB, HA3bIBAEMYIO KOHJIECHCATOPOM.

VYnenute BHHMMAaHUE DSHEPTUU 3apSDKEHHBIX YEIMHEHHOTO IIPOBOJAHUKA H
KOHJIEHCATOPA.

Bonpocul ona camokonmpons:

1. Uro xapakTepusyeT dJICKTpPUYECKas EMKOCTh IPOBOJHUKA, OT YEro OHa
3aBUCHT?

2. Yro mpexacraBiasier coboit koHmeHcarop? W3 kakux cooOpakeHHi
BbIOMpaeTcs TreomeTpus ero oOkianaok? Kak paccuumThiBaeTcs €MKOCTh Oarapeu
KOHJICHCATOPOB TPH MX MapajuieIbHOM U MOCIIEI0BATEIHHOM COSTMHECHUSIX ?

3. Kak onpenensiercss >HEpPrusi yEAMHEHHOTO MPOBOJAHUKA, 3aPSKEHHOTO
KOHJIeHCcaTopa?

4. Tpu OmMHAKOBBIX KOHJIEHCATOpA ONWH pa3 COCAMHEHBI MOCIEAOBATEILHO,
Ipyroi — mapauienbHo. Bo CKobKo pa3 u Korja eMKoCTh Oatapeu Oymet Oosbiie?

5. BeiBenute GopMyIIbI 1T SHEPTHUH 3apsHKEHHOTO KOHJICHCATOpa, BRIpaXkasl ee
gyepes 3apsA/ na 00KIaIKax KOHACHCATOpa U Yepe3 HANPSKEHHOCTH TOJSL.

Tema 12. [IndjieKTPUKH B JJIEKTPHUYECKOM I10J1e
Knouesvre sonpocvl memor:

1. DnexTpuyeckoe mnoyie AUMos
2. JIu1onb BO BHEIIHEM DIIEKTPUIECKOM I10JIe
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3. [Monspu3zarus AUINEKTPUKOB

4. BexTop 3eKTPUYECKOr0 CMENIEHUS (3JEKTPUUECKON HHTYKLIAH )

5. lusnekrpruyeckas IpOHUIAEMOCTh BEILIECTBA

6. DnexTpruyeckoe 1nojie B OJHOPOIHOM JAUIIEKTPUKE

Kniouegvie nounamus: IUNONb, MONSAPU3ALUA, TUAIEKTPUKU, SJIEKTPUUYECKOE
CMEUIEHUE, TUAIEKTPUIECKask TPOHUIIAEMOCTb

Jluteparypa: [5, ¢.160-167].

MeToau4ecKkue peKoOMeHAAI U

BBectn moHSTHE JUANEKTPUKOB. W3YUHUTH JJIEKTPOCTATUYECKOE TIOJIE B
nudaeKTpudeckon cpeae. COOTBETCTBEHHO TPEM BHUIAM JHUSJIEKTPUKOB Pa3INYAIOT
TPHU BUJA MOJISPUA3ALNH.

PaccmoTpers IMANEKTPUUYECKYI0 TPOHHUIAEMOCTh Cpelbl. M3yduTh MOHSTHE
ANIEKTPUYECKOTro cMemieHuss. OOpaTuTh BHUMaHUE HA BEKTOP AIIEKTPUUECKOTO
CMEILleHUST  (DIEKTPUYECKOM  MHAYKIHUHM), KOTOPHIM  BBOAUTCS C  y4ETOM
MOJISIPU3ALUOHHBIX CBOMCTB AUAJIEKTPUKOB.

Bonpocwt ona camoxonmpons:

1. Yto Takoe moyspu30BaHHOCTH?

2.Yt0 moKa3bIBaeT AMAJICKTPUIECKas MPOHUIIAEMOCTh CPEbI?

3. BeiBeauTe CBSA3b MEKIY AUDIECKTPUICCKIUMH BOCIIPUUMYHBOCTBIO BEIICCTBA
Y IPOHUIIAEMOCTBIO CPEIBI.

4, B ueM paznmduue TMONSIpU3AIMN JUIEKTPUKOB C TOJSPHBIMA U
HETOJISIPHBIMU MOJIEKYJIamMu?

5. Cdopmynupyiite Teopemy laycca st 3IE€KTpOCTATUYECKOTO TMOJs B
JTUDJIEKTPUKE.

Tema 13. ITocTOTHHBIN JIEKTPUYECKHH TOK
Knouesvie 6onpocvr memur:

1.Cuita 1 IOTHOCTH TOKA.

2.YpaBHEHUE HEMIPEPHIBHOCTHU IS INIOTHOCTH TOKA.

3. 3akon Oma B UHTErpanbHOU U qudPepeHunansuon hopmax.

4. 3akon [Ixoynsa-Jlenua.

5. DIEKTPOIBIIKYLIAsl CUJla HICTOYHHKA TOKA.

6. [IpaBuna Kupxroda.

Knrouesvie nowsmusa: cuna TOKa, INIOTHOCTh TOKA, AJIEKTPOJBIDKYIIAs CHIIA,
CONPOTHUBIICHHE, TPOBOAUMOCTb, 3akoH Owma, 3akoH Jxoyns-JleHna, npasuia
Kupxroda.

Jluteparypa: [5, c. 177-185].
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MeToanyeckue peKOMeHAALMU

B nanHOIl TeMe paccMaTpuBarOTCs SBJICHHUS W MPOLECCHI, OOYCIIOBIEHHBIE
JNBWKCHUEM JJIEKTPUYECKUX 3apsioB WIM MAaKPOCKONMYECKUX 3apsKEHHBIX TeEIl.
Ba)xHEUIINM SIBIISIETCS ITOHATUE IEKTPUUECKOTO TOKA. PacCMOTPETh AIIEKTPUUECKYIO
Lelb, IUNIOTHOCTh TOKa, eAUHUIBl u3Mepenus, JJIC u HanpsbxeHue. M3yunts 3akoH
OMa s yyacTka M JJis TOJHOM Lend. BBecTH NOHATHS CONPOTHBICHHE H
IIPOBOUMOCTB. YACHUTH 3akoH Jlkoyms—Jlenna. Paccmorpers mepBblii M BTOpOU
3akoHbl Kupxroda.

Bonpocwt ona camoxonmpons:

1. Yto Ha3bIBaIOT CHIION TOKA? MIOTHOCTHIO ToKa? KakoBel ux emuHuInl? JlaTh
OTIPENICIICHUS.

2. HazoBute yclioBUS BO3HHUKHOBEHHS W CYIIECTBOBAHUS AJIEKTPHUUECKOTO
TOKA.

3. Uto Takoe cropoHHue cuibl? KakoBa ux mpupoma?

4., B uyeMm 3akiouaercsi (PUIHMYECKHI CMBICT SJICKTPOABUKYILIECH CHUJIBI,
JNEUCTBYIOIIEH B LIENN? HAMPSHKEHUS? Pa3HOCTH MOTEHIINAIOB?

5. ITlouemy HampspkeHHE SBISE€TCS OOOOIICHHBIM TOHSITHEM Pa3HOCTU
NOTEHI[MAIOB?

6. KakoBa CBsI3p MEXIYy CONMPOTHUBICHHEM H TIPOBOIAUMOCTHIO, YACIBHBIM
CONIPOTHBIICHUEM U YAEITBbHON IPOBOAUMOCTHIO?

7. B dem 3akmioyaeTcsi sBIEHHE CBepxmpoBoauMoOcTH? KakoBel ero
NEPCIEKTUBBI?

8. Ha yem ocHOBaHO JeliCTBHE TEPMOMETPOB COMPOTHBICHHMSI ?

9. BeiBemute 3akoHbl OMa u JIxoynsa—Jlenna B mudepennmansHoit popme.

10. Kax dbopmynupyrorcs npasuina Kupxroda? Ha uem onn ocHOBaHbI?

11. Kak cocTaBisitoTcsl ypaBHEHUS, BbIpaxkaromue rnpasuia Kupxroda?

Tema 14. Maraurocraruka
Knrouesvie 6onpocwvt memur:

1. MargutHoe B3anMOJIEUCTBHUE MOCTOSHHBIX TOKOB

2. BekTop MarHUTHOM MHYKIIUU

3. 3akon Ammepa

4. Cuna Jlopenia

5. JIBmkeHue 3aps/ioB B SJEKTPUUECKUX U MAarHUTHBIX TTOJISX.

6. 3akon buo-Casapa-Jlamiaca

7. Teopema 0 HUPKYIISIIUU (3aKOH MOJTHOTO TOKA).

Knouesvie nonsmus: BEKTOp MarHUTHOM WHIYKIMU, 3aKOH AMriiepa, cuia
JlopeH11a, MArHUTHOE MOJIE, 3aKOH MOJIHOTO TOKA

Jluteparypa: [5, c. 202-218].
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MeToanyeckue peKOMeHAAlMU

Heo0xoqumMo 03HAKOMUTBCSI C MOHSATHEM MAarHUTHOTO TOJIS U TMPUYUHOU €ro
BO3HUKHOBEHUS. [[03HAKOMUTBCS C MAarHUTHBIMH TOJISIMH TPSIMOTO TMPOBOJIHUKA C
TOKOM, KPYTOBOT'O TOKa U B COJICHOUJIE.

PaccMoTpeTh OCHOBHBIE XapaKTEpPUCTUKA MAarHUTHOTO TOJSL - BEKTOP
MarHUTHOM WMHAYKIMU W HaNpsDKEHHOCTh MArHUTHOTO mofisi. O3HAaKOMHTBCA C
METOJIJaMU ONpENIETCHUsI ITUX XapakTepUCTHK (3akoH buo-Casapa-Jlamiaca, 3akoH
MIOJIHOTO TOKA).

BBecT NOHATHE MArHUTHOIO  B3aUMOJECHCTBHUS IOCTOSHHBIX  TOKOB.
O3HakoMUTBCA ¢ 3aKOHOM AMriepa. PaccMoTpeTh moBeeHne YacTull, IBUKYIIUXCS B
MarHuTHoM nosie (cuiia JlopeHia)

Bonpocul ona camokonmpons:

1. Kak, nonb3ysick MarHUTHOM CTPEJIKOM, MOKHO ONPEAEIIUTh 3HAKU MOJIOCOB
HMCTOYHUKOB IOCTOSIHHOTO TOKA?

2. Uemy paBeH M KaK HANpaBJICH MAarHUTHBII MOMEHT PaMKH C TOKOM?

3. UTo Ha3bIBAIOT MHAYKLHUEH MAarHUTHOTO I0JIsA?

4. HapucyiiTe U NOKaXXUTe, KaK OPUEHTUPOBAHBI IMHUA MATHUTHON MHIYKIUH
HOJISl IPSIMOTO TOKA?

5. 3anmcas 3akoH buo-Casapa-Jlamnaca, 00bsacHUTE €r0 (PU3NUECKUIA CMBICI.

6. Paccumraiite, mpumenss 3akoH buo-CaBapa-Jlamiaca, MarHutTHOE TOJe€:
1) mpsiMoro TOoKa; 2) B IIEHTPE KPYrOBOTO MPOBOIHUKA C TOKOM.

7. Onpenenure 4YuCcIOBOE 3HAYEHUE MATHUTHOM MOCTOSTHHOM.

8. Tlowemy nBWXymuics 3apsii 1O CBOMM MAarHUTHBIM CBOMCTBaM
SKBHUBAJICHTEH AJIEMEHTY TOKA?

9. Uemy paBHa M Kak HampaBjeHa CWja, JEHCTBYIOIIAs Ha OTPUIATEIHHBIN
ANEKTPUYECKUN 3apsill, IBHXKYIIUKCSI B MArHUTHOM T10J1€?

10.Yemy paBna pabota cumsl JlopeHia npu ABMKEHUU TPOTOHA B MAaTHUTHOM
nosie? OTBeT 000CHOBATH.

Tema 15. MaraurTHoe 1noJjie B BeliecTrse
Knouesvre sonpocvl memor:

1. MaruuTtHOE 1oje ¥ MarHUTHBIN AUNOJIbHBIA MOMEHT KPYTrOBOTO TOKA.

2. HamarunyeHne MarHeTHKOB.

3. Hanpsi>keHHOCTh MarHUTHOTO TIOJIS.

4. MaruuTHas NpOHUIIAEMOCTb.

5. Kimaccudukarys MarHeTHKOB.

Knrouesvie  nonsmus:  MarHuTHOE  MoOjJe,  MAarHeTHMKH,  MarHUTHas
MPOHUIIAEMOCTh

Jluteparypa: [5, c. 234-245].
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MeToanyeckue peKOMeHAALMU

B nanHOM TeMe paccMOTpeTh MOHSATHS MArHUTHBIX IIOJEH B BELIECTBE,
HAIIPSKEHHOCTh MAarHUTHOTO MOJISI, MATHUTHAS IPOHULIAEMOCTh. JleTanbHO M3y4uTh
KJIaCCU(PHUKALMI0 MAarHETUKOB: (peppOMarHeTUKH, apaMarHeTUKH, TUaMarHEeTUKH.

Bonpocwt ona camoxonmpons:

1. Tlouemy opOUTaNbHBIE MATHUTHBIA U MEXaHUYECKUI MOMEHTHI AJIEKTPOHA B
aTOMe€ MPOTUBOIOJIOKHO HAPABJICHBI?

2. VI3 kakuX MarHUTHBIX MOMEHTOB CKJIQJ[bIBACTCSI MATHUTHBIA MOMEHT aroma?

3. Uro Ttakoe auamMarHeTMku? TapamMarHeTdku? B dem pasnuume wux
MAarHUTHBIX CBOWCTB?

4. Yro Ttakoe HaMarHM4eHHOCTh? Kakas BelIMYMHA MOXKET CIYKUTh €€
aHAJIOTOM B IEKTPOCTATUKE?

5. 3anumure U  OOBACHUTE  COOTHOLICHHS  MEXIYy MarHUTHBIMU
MIPOHUIIAEMOCTBIO U BOCIPUMMYHMBOCTBIO JUJISl TApAMAarHeTHKA; Ul JMaMarHeTHKaA.

6. BeiBemuTe COOTHOIIEHHWE MEXAY BEKTOpaMH MArHUTHOM WHIYKIIHH,
HAIPSKEHHOCTU MAarHUTHOTO TOJIL K HAMarHU4€HHOCTH.

Tema 16. DiieKTPpOMArHUTHASL UHAYKIMS
Knrouesvie 6onpocol memol:

1. ®eHomMeHOMOTUA PIEKTPOMArHUTHON UHIYKIIUH.

2. IlpaBuio Jlenma.

3. YpaBHEHHUE ANEKTPOMAarHUTHOW WHIYKITHH.

4. CaMOUHIYKITUS

5. IHAYKTUBHOCTH COJICHOM A

6. BkitoueHne 1 OTKIIIOYSHHUE KaTyIIKHA OT UCTOYHHKA MOCcTossHHOM DJIC

/. DHEeprusi MAarHUTHOTO TOJISI

Kniouesvie nowamus: snexrpoMarHuTHas uHaykuus, IJC, camouHIyKIus,
npaBwio JIeHa, MHIYKIMOHHBIA TOK

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

MeTtoauyecKkue peKOMeHAAI MU

O3HaKOMUTBCA C TOHSATHEM OHIIEKTPOMArHUTHOW WHAYKUIHUH. BBecTn 3akoH
JNEKTPOMATHUTHOM  MHAYKUUH. PaccMoTpeTp  SIBJICHMS ~ CAMOMHIAYKIMA U
B3aUMOUHIYKIIMK. Oc000€ BHUMAHKE YIEIUTh SHEPTUHW MarHUTHOTO TOJIS.

Bonpocwt ona camoxonmpons:

1. Yro saBnsiercs npuyurHONM BO3HUKHOBeHUsI JIC MHAYKUMH B 3aMKHYTOM
npoBoadiieM koHType? Ot yero u kak 3aBucut JJC MHIYKIHMM, BO3HUKAIOIIAs B
KOHTYype?

2. B ueM 3aknrouaercs sIBICHHE 3JEKTPOMArHUTHOM MHTyKIUU?
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3. Tlouemy mns oOHapyXeHHUS MHIYKIIMOHHOTO TOKa JIydllle HCIOJIb30BaTh
3aMKHYTBIA POBOJHUK B BUJI€ KaTyIlIKH, a HE B BUAE OAHOTO BUTKA MPoOBOia?

4. Chopmynupyiite npaBuiio JIeHIa, mpoOMLTIOCTPUPOBAB €T0 MPUMEPAMH.

5. Kak HampaBiieH MHIYKIHOHHBIN TOK?

6. Bcerna v npu M3MEHEHUU MarHUTHOM MHIYKIIMU B IIPOBOJISALIEM KOHTYPE B
HeM Bo3HHKaeT JJIC nHaykumn? MHAYKIMOHHBIA TOK?

/. BO3HHKaeT JNM MHAYKUMOHHBIA TOK B MPOBOIALIEH paMKe, MOCTyHaTrebHO
JBIDKYIIENUCS B OAHOPOJIHOM MarHUTHOM MOJ€E?

8. Kaxosa npupopaa IJIC 3nekTpoMarHuTHOM UHAYKITUU?

9. B uyem 3akmrouaercss (QU3NYECKUH CMBICT HHIYKTUBHOCTH KOHTYypa?
B3aMMHOW MHAYKTUBHOCTH JIByX KOHTYpPOB? OT 4ero oHu 3aBUCAT?

Tema 17. YpaBHenuss MakcBeJia
Knrouesvie 6onpocwvt memol:

1. Cucrema ypaBHeHud MakcBeiia B UHTErpalibHON (popMe u duznueckuit
CMBICJI BXOJISIIIMX B HEE YPABHECHUM.

Kniouesvie nonsimus: BUXpEBOE AIIEKTPUUECKOE MOJIE, ypaBHEHUA MakcBena
Jluteparypa: [5, c. 246-252].

Memoouueckue pexomenoayuu
B nanHo# TeMe paccMOTpeTh CUCTEMa ypaBHEHUN MakcBesuia B MHTETPaJIbHON
dopMe 1 00BACHUTH (PU3NUECKUI CMBICI BXOJAIIMX B HEE YPABHEHUM.

Bonpocwt ona camoxonmpons:

1. Yro sBnsieTCsS MPUUYMHON BOSHHUKHOBEHUSI BUXPEBOTO IEKTPUUECKOTO MO ?
UeM 0HO OTIIMYAETCS OT IEKTPOCTATUUECKOTO MOJs?

2. 3anumnTe MOJHYI0 CUCTEMY YpaBHEHH MakcBeuia B MHTETpaTbHON
dbopme u 00bsicHUTE €€ PU3UICCKUI CMBICIT.

3. [louemy ypaBHeHus: MakcBela B MHTETpajbHOM (QopMme SBISIOTCS Oolee
oOumMun?

4. Kakue 0CHOBHBIE BBIBOJIbI MOXKHO CJENaTh I1a OCHOBE Teopur MakcBeiiia?

Tema 18. DileKTpOMArHUTHBIE KOJIEOAHUS W BOJTHBI
Kniouesvie 6onpocwvt memur:

1. CBoGoaHbIe KOeOaHust B KoieOaTeIbHOM KOHTYPE.

2. BeinyxneHnue konebaHusi B KojaeOaTeJIbHOM KOHTYPE.

3. Pe3oHaHC TOKOB.

4. TlepeMeHHbIN TOK. MOIIIHOCTH EPEMEHHOTO TOKA.

5. BonHOBOE ypaBHEHHE IJIsi AIIEKTPOMArHUTHOW BOJHBI. DJIEKTPOMAarHUTHAas
BOJIHA U €€ CBOMCTBA.

6. DHeprus, UMIYJIbC U JIABJICHUE JIEKTPOMArHUTHBIX BOJIH.
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Knrouesvie nonamus: cBOOOAHBIC KoJIeOaHUS, BBIHYXKICHHBIC KOJICOaHUS,
PE30HAHC, JIEKTPOMArHUTHHIC BOJTHBI
Jluteparypa: [5, c. 253-301].

MeToanuyeckue peKOMeHAaluu

PaccmoTrpeTs KoneOaTeNnbHBIE  KOHTYp (FapMOHHMYECKHE, 3aTyXarollue Mo
BBIHY)K/ICHHbIE KoyieOaHus). BBecTH MOHATHE pPE30HAHCA U IJIEKTPOMArHUTHOU
BOJIHBL. PaccCMOTpPETh CKOPOCTH €€ paclpOoCTPaHEHU

ViCcHUTh KakoBbl (DU3MUECKHE IMPOLECChl MPUBOIAAT K BO3MOXKHOCTH
CYILIECTBOBAaHMS JIEKTPOMATHUTHBIX BOJIH.

Bonpocwt ona camoxonmpons:

1. Tloyuemy BO3MOMKEH €IMHBIN MOAXOJ MPU U3YUYCHUU KOJIEOAHHMM pa3IuyHOU
bu3uYeCcKol PUPOIbI?

2. Uto Takoe BBIHYXICHHBIC KojecOanms? 3amummre auddepeHnaaIbpHoe
ypaBHEHHUE BBIHYXKJECHHBIX KoJeOaHuW u pemurte ero. IlpoBeaurTe ux aHamus s
AIIEKTPOMArHUTHBIX KOJICOAHUM.

3. OT d4ero 3aBHCHUT aMIUIUTY/la BBIHYXJCHHBIX KoJeOaHuii? 3anuimmre
BBIpAXXEHUE JIJIS1 aMILTUTYAbI U (pa3bl IPU PE3OHAHCE.

4. Yto HazbiBaeTcs pezoHancoM? Kakora ero posn?

5. Uro Takoe onekrpomarHuTHas BonHa? KakoBa  ckopocTth  ee
pacrpocTpaHeHus?

6. UTo MOXET CITy>KUTh UCTOUHUKOM 3JIEKTPOMAarHUTHBIX BOJIH?

7.KakoBpl  (u3nueckue  TPOILECCHl, TMPUBOAAIIME K  BO3MOKHOCTH
CYILIECTBOBAHMUS DJIEKTPOMATHUTHBIX BOJIH?

8. Kak MoxHO mpeacTaBuTh ceOe IIKady JIEKTPOMAarHUTHBIX BOJIM, U KAKOBBI
MCTOYHUKHU U3IIYYCHHS Pa3HBIX BUOB BOJIH?

Tema 19. UuTepdepeHius BOJIH
Knrouegvie 6onpocvl memol:

1. aTepdepeHIMOHHOE TT0JIe OT JIByX TOYEYHBIX HCTOYHHUKOB.
2. OnpiT FOHra.
3. UaTepdepeHiius B TOHKUX TJICHKAX.

Kniouesovie nonsmusi: watepdepennus, onbitT FOHra
Jluteparypa: [5, c. 315-330].

MeToanueckue peKoMeHAaAuu
VY3Hare sBienne wunHTepdepeHimu. PaccMoTperh WHTEp(EpEeHINIO BOJIH OT
nByx 1iener (meroq KOHra), B TOHKHX IJICHKaX.

27



Bonpocwt ona camoxonmpons:

1. ITouemy uHTEpDEPEHITNIO MOKHO HAOIIOAATh OT JIBYX JIa3€POB M HEJB3sI OT
JIBYX 3JIEKTpOIamII?

2. Kak m3menutcs wHTep(EepeHIIMOHHAS KapTWHA B ombiTe FOHra, ecimu Ty
CHUCTEMY IIOMECTHUThH B BOTY?

3. OcBerias TOHKYIO TUICHKY M3 IMPO3PavyHOTO Marepraja MOHOXPOMATHIECKUM
CBETOM, IMaJalOMKM HOPMAJIbHO K TOBEPXHOCTH IUICHKH, Ha TeW HaOIIomaroT
napajieIbHbIC YEPEIYIONIUECS PaBHOYIAJIEHHBIC TEMHBIC W CBETJIBIC ITOJIOCHI.
OpnuHakoBa JIU TOJIITMHA OT/ACIIBHBIX YYaCTKOB TIIEHKH?

Tema 20. Indpakuus BoIH
Kniouesvie 6onpocwvt memur:

1. ITpunnun [rolirenca-®dpenens.

2. Iudpakuus Openens Ha NPOCTEHIITUX MPErpajax.

3. Nudpakuus Opaynrodepa.

4. IndpakiioHHas penieTka Kak CleKTpalbHbIA TprOop.

Knrouesvie nouwsmus: pudpakuus, AUPpakUMOHHAS pEHIeTKa, TPUHIUI
[oitrenca-®penens, audpakuus OpayHrodepa

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

MeToanueckue peKoMeHAaAun

BBectu mnousitue sBneHus audpakiauu. M3yunts npuHimun [oiireHca-
Openensa. Paccmorpers audpakiuio @DpeHens Ha MNPOCTEHIIMX TMperpagax Hu
mudpakuus Opaynrodepa, a Takxke U3ydnuTh TUGHPAKIUOHHYIO PEIICTKY.

Bonpocwt ona camoxkonmponsi:

1. ITouemy nudpakxius 3ByKa MOBCETHEBHO Oojiee OYEBUIHA, YeM TUMPAKIIHS
ceera?

2. KaxoBrb1 nononnenust Openens k npuniuny [roirenca?

3. Uro no3Bosiui 00bsCHUTH pUHIM [ tolirenca — Ppenens?

4. Korna nabmonaercs nudpaxuus Openens? nudpakuus OpayHrodepa?

5. [Mouemy mudpakis He HAOMIOTACTCS HA OOJBIIMX OTBEPCTUSX U OOIBIIMX
McKax?

6. [Touemy audpakumoHHas pelleTKa pasjaraeT Oesblid CBET B CIIEKTP?

/. Kak onpenenuTs HauOOJIBIIUN TMOPSAOK CHEKTpa AUGPAKIIMOHHOMN
pemeTku?

Tema 21. Ioasspu3anusi BOJH
Kniouesvie 6onpocwvt memur:

1. CDopMa 1 CTCIICHDb IMOJIAPHU3aAl[M MOHOXPOMATHYCCKNX BOJIH.
2. HonyquHe Hn aHaJIn3 HHHCﬁHO-HOﬂﬂpHBOBaHHOFO CB€TA.
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3. JIuneltHOe MBOWHOE JTy4ETIPEIIOMIICHHE.

4. IIpoxoxaeHne cBeTa yepe3 TuHEiHbIe (Pa30BbIe MJIACTHUHKH.
Knrouegvie nonsamus: monsipu3anysi, JIy4enpeIoMIICHAE
Jluteparypa: [5, c. 357-368].

MeTtoanueckne peKoMeHIAI UM

BBectu moHsTHE sBIEHHMS ToNSpU3AlMM CcBeTa. PaccMoTpeTh crmocoObl
BO3SHHKHOBEHHUS  TOJAPHU3AIMM  CBETA. W3yunth nHHEHHOE  JBOWHOE
Jy4enpesioMIIeHHe U TPOXOXKICHHE CBeTa uepe3 JIMHeHHble (a3oBble IMIACTUHKH,
paccMOTpeTh HM3MEHEHHWE WHTCHCHBHOCTH CBETa 3a MOJSIPU3aTOPOM TIPU  €ro
BpallEeHUU BOKPYT MMy4YKa €CTECTBEHHOTO CBETa (3akoH Maittoca).

Bonpocwi ona camoxoumpons:

1. Bo3morkHa 11 OIsIpU3anys 11 IpOoAoIbHBIX BOJIH? [louemy?

2. UTO Ha3BIBACTCSl €CTECTBEHHBIM CBETOM? TIJIOCKO MOISPU30BAHHBIM CBETOM?
YAaCTUYHO MOJIIPU30BAHHBIM CBETOM? SJUIMNTAYECKH MOJISIPU30BAHHBIM CBETOM?

3. Kak wu3MeHseTcss WHTEHCUBHOCTH CBETa 3a TOJSPU3aTOPOM TIPH €TO
BpAIlICHUX BOKPYT ITy4Ka €CTECTBEHHOTO CBETA?

4., VIHTEHCHBHOCTh €CTECTBEHHOIO CBETa, IIPOMYIICHHOTO 4Yepe3 JBa
MOJISIPU3aTOPA, YMEHBIIWIIACH BABOE. Kak OpreHTHPOBAHBI MOJISIPU3ATOPHI?

Tema 22. KBaHTOBBIE CBOIICTBA 3JIEKTPOMATHUTHOTO U3J1y4YeHHUS
Knrouesvie 6onpocwvt memur:

1. U3nydeHne HarpeThIx Tell.

2. CriexTpasibHbIE XapaKTEPUCTUKH TETLIOBOTO U3TyUYCHUSI.

3. 3axonsl Kupxroda, Credhana-bonsiimana u Buna.

4. AGCOIIOTHO YEPHOE TEJIO.

5. ®opmyna Poanes—Jxunca u «ynapTpaduoneroBas karactpoday. ['nmoresa
[linanka.

6. KBanToBO€ 00BsICHEHNE 3aKOHOB TEIJIOBOTO U3ITyUYEHHUS

7. KopriyckynsipHO-BOJTHOBOM Jyaju3M CBETA.

Knwouegvie noumsmus: wu3nydeHue, aOCONIOTHO 4YEpHOE Teno, (QyHKIus
Kupxroda, 3akon Credana — bombiimana, 3akoH BwuHa, yasTpaduonetoBas
karactpoda

Jluteparypa: [5, c. 369-388].

MeToanueckue peKoMeHAaAuu

PaccMoTpers TOHATHE TEIUIOBOTO M3JIIYYEHHSI W €r0  CIEKTPaJbHbIC
xapaktepuctuku. M3yunth 3akonbl Kupxroda, Credpana-bonbumana u Buna.
Brectu monsitue abcomoTHO uepHoro tena. M3yuuts dopmynsl Pames-/>kuHca u
[limanka. PaccMoTpeTs siBIIEeHME KOPITYCKYISIPHO-BOJIHOBOTO Tyalli3Ma CBETA.
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Bonpocwt ona camoxonmpons:

1. YeM oTnmyaeTcs cepoe TeIo OT YEpHOro?

2. B dyem 3axmouaercs (QU3MYECKUN CMBICI YHUBEPCAIbHON (YHKIUU
Kupxroga?

3. Kak 1 BO CKONBKO pa3 M3MEHUTCS SHEPTreTUYECKash CBETUMOCTH YEPHOTO
T€Ja, €CJIM €r0 TEPMOAMHAMUYECKAs TEMIIEpAaTypa YMEHbBIINUTCS BIBOE?

4. Ucnonw3ys opmyny [Inanka, naiigute noctossuuyto Credpana—bonbiimana.

5. Ilpu kakux ycioBusix u3 ¢opmyinsl [1naHka moiayyaroTcs 3aKOH CMEIECHUS
Buna u ¢popmyna Panes—/{xunca?

Tema 23. Ilnanerapnasi MogeJib aTOMa
Knrouesvie 6onpocvl memol:

1. Monens aroma ToMcoHa.

2. OmnwiTel Pezepdopaa no paccesiuuto anbda-yacTuil.

3. SlnepHas Momens aToma.

4, DMIIIpPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIICKTPaXx.

5. ®opmyna bansmepa.

Knrouesvie nonamus: monens aroma TomcoHa, ombITel Pesepdopma, anbda-
YJaCTHIIBI, STIEPHAS MOJIEITh aTOMa, aTOMHBIE CIIEKTPHI, opMyia bamsmepa

Jluteparypa: [5, c. 390-397].

MeToanuyeckue peKoMeHAaAuuu
N3yunTh UCTOPUIO BO3HUKHOBEHUS TUIAHETAPHOM MOJENH aroma. PaccMoTpers
3aKOHOMEPHOCTH B aTOMHBIX crieKkTpax (cepust bansmepa).

Bonpocul ona camokonmpons:

1. TloueMy u3 pa3IUYHBIX CEpPUN CIEKTPAIBHBIX JIMHUWA aTtoMa BOAOPOJA
nepBoii OblIa n3ydyeHa cepust baabmepa?

2. Kaxkoii cmbIcst UMEIOT yucia N 1 MB 00061ieHHol dhopmyne banbmepa?

3. Pazwsicuute cmbica noctynaroB bopa. Kak ¢ ux momoipio oOBsICHSIETCS
JMHEWYaThIN CEKTp atoma?

4. TloueMy CHEKTp MOMIONIEHUS aToMa BOJOPOAA COJAEPKHUT TOJIBKO CEPHIO
Jlatimana?

Tema 24. KBanToBasi MeXaHHKA
Knrouesvie 6onpocwvt memur:

1. l'unote3a ae bporins.

2. OnprTel [IpBuccona u Jxepmepa.

3. Audpakuust MUKpOJACTHII.

4. TTpunnun HeonpeaeneHHoctu [eiizendepra.
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5. BomHoBas (yHKIUs, €€ CTAaTHCTUYECKH CMBICT M YCIIOBHS, KOTOPHIM OHA
JOJDKHA YIOBJIETBOPSTH.

6.YpaBuenue lllpequnarepa

7. KBaHTOBas 4aCTHIIa B OTHOMEPHOI MOTCHIIMATIHLHON sIME.

8.01HOMEpHBIN OTEHITMAIBHEIHN MTOPOT 1 Oapbep.

9. KBaHTOBBIN OCIMILIATOP.

Kniouesvie nowsmusi: KBaHTOBash MEXaHWKA, TOTCHIMAJIBHBIA  TIOPOT,
NOTEHIMANbHAS sIMa, TYHHENbHBIA 3((EKT, KBAaHTOBBI OCIMILIATOP, BOJIHOBAs
byHKIHSA

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

MeToanueckue peKoMeHAAun

B nanHOli TemMe HEOOXOAMMO pPacCMOTPETh MPOUCXOXKIACHHE KBAaHTOBOU
Teopuu. BBecTu moHsTHE BOJIHBI Je¢ bpoiis. PaccMorpers omnbiThl J[PBUCCOHA U
Jlxepmepa. BBecTu mnoHsTHE BONHOBOM (YHKIUHU, €€ CTAaTUCTUYECKUNA CMBICI U
YCIIOBHS, KOTOPHIM OHa JOJDKHA YAOBJIETBOPATH. PaccMOTpeTh ypaBHEHHE
[llpenuHrepa W €ro NPUMEHEHHE B TMPOCTHIX 33Jadax: KBAaHTOBAas YacTUIA B
OJTHOMEPHOM TOTEHIIMAILHON sSMe, OJHOMEPHBIN TMOTEHIIUAJIBHBIA MOPOT U Oaphep.
PaccmoTpeTs ociuuIsITOp B KBAaHTOBOM (hU3HUKE.

Bonpocwt ona camoxonmpons:

1. IToueMy KBaHTOBasi MEXaHHKA SIBJISIETCS] CTATUCTUYECKOU TEOpUeii?

2. B dem omimMuve mMoHUMaHWs MPUYMHHOCTH B KJIACCUYECKOM U KBaHTOBOM
MEXaHUKe?

3. KakoBa HamMmeHbINas SHEPrUS YaCTUIBI B «IOTCHIMAIBHOW SME» C
OECKOHEYHO BBICOKUMH «CTEHKaMM»?

4. Kakumu cBOMCTBaMH MUKPOYACTHI] OOYCIOBIIEH TYHHEIbHBIN 2P deKT?

5. B uem oTiiMuue moBeIeHHUS KJIACCUYECKOM M KBAaHTOBOM YaCTHI C dHEPruei
E < U npu ux IBMXEHUH K MPSIMOYTOJBHOMY MOTEHIIMAIBLHOMY Oapbhepy KOHEUHOM
IUPUHBI?

6. Kak uamenurcst ko3hGUIMEHT Mpo3payHOCTH MOTEHIMAIBHOTO Oapbepa ¢
YBEIIMYEHHUEM €T0 IIUPHUHBI B IBa pa3a’?

/. Uemy paBHa pa3HOCTh OJHEPrUil MEXIYy YETBEPTbIM U BTOPBIM
SHEPreTUYECKUMHU YPOBHSIMHU KBAHTOBOTO OCLIMILIATOpA?

8. Moxer M YacThlla HAXOAMUTHhCS Ta JHE «IOTCHIUATBHOU SIMBI»?
Omnpenensiercs 11 3T0 GOPMOUN «SIMBD»?

9. 3aBucUT M pacUpenereHHe HHEPreTUYSCKUX YPOBHEH OT (HOpMBI
«IOTEHIIUATILHOU SIMBID)?

10. B yem omiMuMe KBAaHTOBO-MEXaHMYECKOTO M KIJIACCUYECKOTO OIMHCAHUS
FapMOHUYECKOTO ocuuiuisitTopa? B BEIBOAX ATUX OMUCAHUN?
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Tema 25. KBaHTOBO-MexXaHN4YeCKOe ONMCAHME AaTOMOB U MOJIEKYJI
Knrouesvie gonpocvr memuol:

1. Craunonapsoe ypaBHenue Lllpeaunrepa nis atoma BOIOpO/aA.

2. BonHoBbI€ ()yHKIIMHM U KBAHTOBBIC YUCIIA.

3. [IpaBmiia oTG0pa /17151 KBAHTOBBIX IIEPEXO/IOB.

4. OnbitT lTepna u I'epnaxa.

5. Dddekr 3eemana.

Kniouesvie nomsimusi: KBAaHTOBOE YHCIO, KBAaHTOBBIA IE€PEXOJ, BOJIHOBBIE
¢yukuuu, ypaBuenue lllpenunrepa, 3axkon 3eemana

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

MeToanueckue peKoMeHAAun
VACHUTh TOHATHS KBAHTOBBIX YHCEN. PaccMOTpeTh pelieHus ypaBHEHUA
[IpenuHrepa v 3aKkoH 3eeMaHa.

Bonpocul ona camokonmpons:

1. Yro XxapaKTepu3ylOT KBaHTOBBIE YHCIA: [JIABHOE, OpOUTAIbHOE, CIUH U
MarHuTtHoe? Kakue 3Ha4yeHns OHU MOTYT IPUHUMATh?

2. KakoBsl npaBuiia 0T00pa /il KBaHTOBBIX I1EPEXO0B?

3. KakoBpl mpaBuiia KBaHTOBAaHUS OPOUTAIBHOIO MEXAHUYECKOTO MU
COOCTBEHHOTO MEXaHHYECKOI'0 MOMEHTOB HMMIYJbCa 3JEKTPOHA? MX MPOEKLUMHA Ma
HaITPaBJICHUE BHEIIHETO MATHUTHOTO I1OJIA?

4. B yeM CcyTh IPUHLHUIIA HEPAZTUIUMOCTHU TOKIECTBEHHBIX YaCTHULL?

[IpakTuyeckue 3aHATHS TPOBOASATCS C 1ENbI0 (OPMUPOBAHUS Y CTYACHTOB
YMEHUI U HABBIKOB B 001aCTH (PU3KKH.

[Ipaktnueckue 3aHsATHS 1O AUCHUIUIMHE «DU3MKa» SBIAIOTCS BaXHOU
COCTAaBHOM YacCThIO Y4EOHOTO IpoIlecca M3y4yaeMoro Kypca, IMOCKOJIbKY IOMOTaroT
JTy4dIlleMy YCBOCHHIO Kypca JUCHUUILIAHBI, 3aKPEIIJICHUIO 3HAHUIA.

B xome caMocTosTeNIbHON MOJATOTOBKH CTYACHTOB K MPAKTUYECKOMY 3aHSTHIO
HEOOXOUMO HE TOJBKO BOCIIOJNIB30BaThCS  JINTEPATypOH, PEKOMEHJIOBAHHOM
MpernojaBarejieM, HO M IPOSBUTH CaMOCTOATEIBLHOCTh B OTBICKAHMH HOBBIX
HMCTOYHUKOB, CBA3aHHBIX C TEMOM MPAKTUUYECKOTO 3aHSATHSI.

Temaruueckuii ian npaktuyeckux (113) 3ansaTuit npencrasieH B Tadnuie 3.
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Tabnuma 3 - CTpykTypa NpakTHIECKUX 3aHATUN

Howmep temsl Ha3sBanue TeMbl

1 KuHemaTuka MarepuaibHOM TOYKU U Tena

2 Jlunamuka MaTepuanbHON TOYKHU U Tela

3 3aKOHBI COXpaHEHUsI UMIIYJIbCA U SHEPTUU B MEXAHUKE

4 MoMeHT uMIyJbca U TUHAMHUKa BpallleHusl TBEPIOTO Tejla BOKPYT
HEIOABUKHON OCH

S) MexaHuueckre KojeOaHusi ¥ BOJHBI

6 (OCHOBHBIE IIOJIOKEHUSI TEPMOJIMHAMUKH

7 OCHOBHBIE TIOJIO’KEHUSI MOJICKYJIIPHO-KUHETHUECKON TEOpUH

8 (OCHOBHBIE IOHSATHUS SIEKTPOCTATUKU

9 Pacuer anekTpuyeckux moyiel pacmnpeaeneHHoro 3apsaaa. Teopema ["aycca

10 DnexTpuueckas eMKocTh. Konnencatopsl. DHeprus
PIEKTPUYECKOTO MO

11 3aKOHBI IOCTOSIHHOTO TOKA

12 OCHOBHBIE TIOJIO’KEHUSI MAaTHUTOCTATUKH

13 DJIEKTPOMArHUTHas: MHIYKIUS

14 DJIEKTPOMAarHUTHBIE KoJIeOaHus

15 DJIEKTPOMAarHUTHBIE BOJIHBI

16 uTepdepenius ceera

17 Jndpaxus ceera

18 [Tosstpu3arust BOJIH

19 KBaHTOBBIE CBOMCTBA 3JIEKTPOMAarHUTHOTO U3JIY4YECHHUS

20 [[naneTapHas Mmosienp aToma

21 [Ipocreiimne caydan JBUKEHHsI MUKPOUYACTHUIl B KBAHTOBOM MEXAHMKE

22 KBaHTOBO-MEXaHMYECKOE OIMCaHUE aTOMOB

Tema 1. KunemaTuka MaTepuajibHOi TOUKHU U TeJia

[]eny: onydeHUE MPAKTUYECKUX YMEHUM U HAaBBIKOB B 00J1aCTH KHHEMATUKH

3aoanue no npakmuyeckou pabome:

Pemuth cnenyroniue 3anayu:

1. Tpu derBepTH CBOETO TYTH AaBTOMOOWJL TIPOIIET CO CKOPOCTHIO
V1= 60 km/4, OCTaJIbHYIO YacTh MYTH — €O CKOpOcThio V2 = 80 kM/u. KakoBa cpemnsis
myTeBasi CKOPOCTh <V> aBTOMOOWJIS?

2. W3 omHOTO M TOTO K€ MECTa HA4aJld PAaBHOYCKOPEHO JBUTATHCS B OJHOM
HalpaBJICHUH JIBE€ TOYKH, IPUYEM BTOpasl Hauajaa CBOE JIBIXKEHUE uepe3 2 ¢ Mmocie
nepBoi. I[lepBas Touka JBUTAIACh ¢ HAYAIBHON CKOPOCTHIO V1 = | M/C U yCKOpEeHHEM
a; = 2 M/c?, BTOopas — ¢ Ha4aJIbHOM CKOPOCTEIO Vo = 10 M/c M yckopeHuem a, = 1 M/c?,
Yepes CKOJIBKO BPEMEHH M Ha KaKOM PAacCTOSHUM OT MCXOIHOTO TMOJIOKEHHUS BTOpas

TOYKA JOTOHUT NEPBYIO?

3. JIBmkeHHe MaTepHMalbHOM TOYKM 3amaHo ypaBHenuweM I(t)=i(A+Bt?)+jCt,
rne A =10 m, B = -5 m/c?, C = 10 m/c. HaueptuTh Tpaekropuro Touku. Haiitu
BekTOpHBIe BhIpakeHus V() u a(t). J[ns momenra Bpemenu t = 1C BBIUMCIIHTH:
1) moayne ckopocTtu |V|; 2) Moayib yckopeHus |a|; 3) Moayiab TaHT€HIIMAILHOTO
YCKOpEeHus |a; 4) MOy HOPMAJIBHOTO YCKOPEHHUS |ay|.
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4. JIuneitHasi CKOPOCTh Vi TOYEK HA OKPYKHOCTH BPAIAIOIIErocs TMCKa paBHA
3m/c. Touku, pacmnonoxenusie Ha AR = 10 cM Onmke K OCH, UMEIOT JTUHEHHYIO
CKOPOCTh Vp =2 M/c. OnpeaeNuTh 4acTOTy BpallleHUs 1 TUCKA.

5. MaxoBHK Hayasl BpalaThCsi paBHOYCKOPEHO U 32 MPOMEKYTOK BpeMeHH At
= 10 ¢ goctur 4yactoThl BpameHus N = 300 mun™. OnpenenuTs yrioBoe yCKOPEHUE

gMaxoBHKa ¥ yuciio N O60p0TOB, KOTOPOC OH CACIIAJI 3a 9TO BPpCM:.

Tema 2. /luHaMuKa MaTepUaJIbHON TOYKH U TeJjia

L]eny: nonyyeHUe NPaKTUUECKUX YMEHUM U HABBIKOB B 00J1aCTH TMHAMUKU

3aoanue no npakmuyeckou pabome:

Pemute crnienyronue 3anayu:

1. K npyxuHHBIM BecaMm mojiBeiieH 0J0k. Yepes OJ0K MEepeKuHyT HIHYP, K
KOHIIaM KOTOPOTr0 MpUBSA3aJIH Ipy3bl MaccaMu M1 = 1,5 kr u my = 3 kxr. KakoBo Oyzaet
MOKa3aHWe BECOB BO BpeMsi ABMKEHHUS Tpy30B? Maccoii 6yi0ka U IHypa rnpeHeopeysb.

2. HaxnoHHas mIoCKOCTh, oOpasyiomas yroiai a = 25° ¢ TUIOCKOCTBHIO
ropu3oHTa, umeet JmHy | = 2 M. Teno, qBUTAsACH PaBHOYCKOPEHO, COCKOJIB3HYJIO C
3TOW TUIOCKOCTH 3a Bpems t = 2 c¢. Onpenenutb ko3dduimient tpenus f tema o
MJIOCKOCTb.

3. Ha xene3HomopoxxHoil muaTgopMe YCTaHOBJIEHO opyaue. Macca
miatgopmel ¢ opyaueM M = 15 1. Opyaue cTpenser BBepX noja yriaom ¢ = 60° k
TOPU30HTY B HampaBiieHUd NMyTH. C Kakol CKOpPOCTBIO Vi MOKAaTHTCS IUIaTdhopma
BCJIEAICTBUE OTJIayM, €CJIM Macca cHapana M = 20 Kr, ¥ OH BBUIETAET CO CKOPOCTHIO
V=600 m/c?

4. CHapsn maccoit 20 kr JeTUT ¢ HayanbHOM ckopocThio 200 M/c o yriiom
60° k Topu3oHTY. B HauBbICHIEH TOYKE MOABEMA OH BCTPETHII LIEIb U MOJHOCTHIO
noracusi ckopoctb B TeueHue 0,02c. OmnpenenuTb CpPeIHION CUIY yaapa.
ConpoTuBiieHHE BO3/1yXa HE YUUTHIBATh.

5. Huck pammycom R = 40 cm BparmiaeTcss BOKpYr BepTHKaibHOW ocu. Ha
Kparo Jucka Jiexut Kyouk. [Ipuanmas kosddurment tpenus f = 0,4, HaliTi dacToTy
1 BpAILEHUs, P KOTOPOIl KyOUK COCKOJIB3HET C IUCKA.

Tema 3. 3akoHBbI COXpaHeHHMs HMITYJIbCA U JHEPIUM B MEXaHUKeE

[]env: monyyeHUe MPAKTHUECKUX YMEHUM U HaBBIKOB B OOJACTH SHEPIHHU B
MEXaHUKe

3aoanue no npakmuueckou pabome:.

Peuurs cnenyromume 3anayu:

1. Haiitu paboty A mnoabema rpys3a MO HAKJIOHHOW IIOCKOCTH JUIMHOU
| = 2 M, eciu macca m rpy3a paBHa 100 kxr, yron Hakiona ¢ = 30°, koaduimreHT
tpenus f = 0,1 u rpy3 nBIKETCS ¢ ycKopeHneM a=1 m/c?.

2. C xakoii HaMMeHbIIIeH BBICOTHI N JOJDKEH HauaTh CKaThIBATHCS aKpoOaT Ha
Besyocunene (He paboTasi HOraMH), YTOOBI MPOEXATh MO JOPOXKKE, UMerolel hopmy
"mepTBOM meTiau'" paguycoM R=4Mm, u HE OTOPBATHCS OT JIOPOKKH B BEPXHEU TOUKE
netin? TpeHuem npeHeOpedb.

3. Co ckanbl BeicoTOW 19,6 M B rOpHM30HTAIBHOM HANpaBICHUH OPOCHIU
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KaMEHb CO CKOpOCThIO 36 KM/4. OmpenenuTs KHHETUYECKYI0 U MOTCHIMAIBHYIO
SHEpruu KamHs depe3 1,25 ¢ mosera mocie Havana aswkeHus. Macca kamus 100 r,
CONPOTHUBJICHUEM BO3/yXa IMPEeHEeOpeyb.

4, Teno nBurasoch cCo CKOPOCThIO 3 M/C. 3aTeM B TE€UEHHE 5 C Ha HEro
neiictBoBania cuwiia 4H. 3a 3TO BpeMmsi KMHETHYECKas HHEPrus YyBEIWYWIACh Ha
100 /Ix. HaiiTu CKOpOCTB TeJia B KOHIIE JEHCTBHUSI CUJIbI M €0 Maccy.

5. Pakera maccoii 250 r comepxxut B cebe 50 r B3prIBUaTOrO BemiecTBa. Ha
Kakyl0 BBICOTY OHAa MOJKET MOJHATHCS, €CIU MPEANOJIOKUTh, YTO B3PHIBYATOE
BEIIIECTBO B3PBIBACTCS BCE Cpady, a OOpa30BaBIIMECS TOPOXOBHIE Ta3bl WMEIOT
ckopocTh 300m/c. OnpenenuTs MOTCHIUAIBHYIO SHEPTHIO PAKETHI B BBICIICH TOUYKE
noabseMa. ConpoTUBIEHHEM BO3/lyXa IPEeHEOpEUb.

Tema 4. MoMeHT uMmyJbca M JIMHAMHMKA BpallleHUsl TBEPIOro Teja
BOKPYT HeNOJABHKHOM ocH

I]eny: monyyeHNE MPAKTUYECKUX YMEHHA M HABBIKOB MPHU pacyeTe MOMEHTa
UMIYJbca U 001aCTU AMHAMUKH BPaLaTeIbHOTO ABMXKEHUS

3aoanue no npakmuueckoti pabome:

Pemuth crnenyronue 3anayu:

1. Onpenenute MOMEHT MHEPUMH J TOHKOIO OJHOPOJHOIO CTEPXHS JJIMHON
| = 60 cM u maccoit m = 100 T OTHOCHTEIBHO OCH, MEPICHIUKYISIPHOU €My W
OPOXOAIIEH Yepe3 TOUKY CTEpKHS, YJAICHHYI Ha @ = 20 cM OT OJHOrO U3 €ro
KOHIIOB.

2. Uepe3 Onok, umeromuii gopmy Aucka, mepekuHyT mHyp. K koHmam
HIHypa npuBs3any rpy3uku Maccoid M = 100 r u my = 110 r. C kakum yCKOpeHHEM a
OyIyT MBHTAThCS TPY3UKH, eci Macca m Onoka pasHa 400 r? Tpenue mpu BpaiieHun
0JI0Ka HUYTOXKHO MaJIo.

3. YenoBek cTOUT Ha ckaMbe JKyKOBCKOTO M JIOBHT PYKOH MSY Maccoil m =
0,4 kr, nmeTsmmii B TOPU3OHTAJIBHOM HAmpaBIeHUH €O CKopocTeio V = 20 wm/c.
Tpaekropust Msaya npoxoauT Ha pacctossHuu I = 0,8 M OT BEpTUKAJIBbHOW OCH
BpamieHus: ckambu. C Kakoil yriaoBOM CKOPOCTBIO VHAUHET BpallaTbCs CKaMbs
JXKyKOBCKOTO C 4eIOBEKOM, MOWMABIIUM M4, €CJIM CyMMapHbIii MOMEHT MHepIuu J
YeNoBEKa U CKaMbH paBeH 6 Kr-m2?

4. MaxoBUK Bpamjaerca IO 3aKOHY, BBIp@)XaeMOMY YpaBHEHHEM
¢ = A+ Bt + Ct’, rne A =2 pan, B =32 pan/c, C = - 4 pan/c?. Haiitu cpeaniorn
MomHOCTh <N>, pa3BuBaeMylo CHUJIaMH, JACUCTBYIOIIMMH Ha MaXxOBUK TPH €ro
BpALIECHUH, 10 OCTAHOBKH, €CJIH €r0 MOMEHT uHepuun J =100 kr-m?

5. Ilyns maccoit m = 10 r netut co ckopoctbio V = 800 m/c, Bpamasch 0KOJI0
IpoJONBHOM ocu ¢ wactotoii N = 3000 c?. IlpuHmmas mymo 3a OUIMHIPUK
auameTpoM d = 8 MM, ONIpe/IeIUTh MOJIHYI0 KHHETUIECKYIO dHepruto 7 myiiu.

Tema 5. Mexannueckne Ko0J1e0aHUA Y BOJHbI

L]eny: momyueHUe MPAKTUUECKUX YMEHUN U HaBBIKOB TPU pacueTe mapaMeTpoB
MEXaHUYECKUX KOJICOaHMI U BOITH

3aoanue no npakmuyeckou pabome:.
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Pemmts cnenyromue 3anayu:

1. Touka coBepiraer rapMoHudeckue kosneOanusi. Hambombinee cmerieHue
Xmax = 10 cM, HauOosbIIas CKOPOCTh Vmax = 20 cMm/c. Haiitu yrimoByro ydactoty
KOJe0aHU U MaKCUMAIbHOE YCKOPEHHUE Amax-

2. Touka y4acTByeT OJHOBPEMEHHO B JBYX B3aUMHO TMEPICHIUKYIISPHBIX
KoJIeOaHUAX, BBIpaKAaeMbIX ypaBHeHHSAMH X = AiC0S(wf) m Y = AssSin(0,5wt), rae
A; =2 cMm, A, = 3 cm. Haiitu ypaBHEHHE TPAEKTOPUM TOYKU U MOCTPOUTH €€, YKa3aB
HalpaBJICHUE ABUKCHHUSI.

3. Ha crepxue mmnoi | = 30 cM yKperyieHBI JBa OJMHAKOBBIX TPY3HKa:
OJIUH - B CEpeANHE CTEepXKHS, APYrod - Ha OJHOM U3 €ro KOHIOB. CTEpKeHb C
IPY3UKOM KOJIEOJIETCS OKOJIO TOPU30HTAILHON OCH, MPOXOJSIIEH Yepe3 CBOOOIHBIM
KOHeIl cTepxkHs. OnpenenuTs NpuBeACHHYIO JIMHY L u nepuos 7' kojiebaHUM Takoi
cucTeMbl. Maccoil cTep:kHs peHeOpeyb.

4. Jlorapudmuueckuit JekpeMeHT koJjiebanudt @ wmastHuka paseH (,003.
Onpenenutey uncno N TOMHBIX KojieOaHUM, KOTOPBIE JODKEH CHENaTh MAasTHUK,
YTOOBI AMIUIUTYAA YMEHBIINUIIACh B J[Ba pa3a.

5. Omnpenenuth pa3zHocth (a3 A@ KoneObaHuUN  HUCTOYHHMKA  BOJH,
HaXOJSIIErocs B yOPYroi cpene, U TOUKU 3TOW Cpeibl, OTCTOSIIEH HA X = 2 M OT
ucroynuka. Yacrora v kosieOanuii paBHa S5 ['1; BOJHBI PacHpOCTPAHSIOTCS CO
ckopocThio V=40 M/c.

6. MomnHocTs N U30TPOMHOTO TOYEYHOTO MUCTOYHHKA 3BYKOBBIX BOJH paBHA
10 Bt. KakoBa cpennsisi 00beMHasi IJIOTHOCTh <> dHEpPruu Ha pacctossHuu I = 10 m
oT uctouHrka BoJH? Temneparypy 7 Bo3nyxa npuHsATh paBHOi 250 K.

Tema 6. OCHOBHBIE MOJIOKEHUS TEPMOIMHAMHUKH

Ilenv: TONMy4YeHUE TPAKTUYECKUX YMEHUHM W HABBIKOB B  00JacTu
(heHOMEHOIOTUYECKON TEPMOIMHAMUKHU

3aoanue no npakmuyeckou pabome:

Pemuth crnenyroniue 3anayu:

1. KakoBbl yjaenbHbIE TEIUIOEMKOCTH Cy U Cp CMECH TIa30B, cojepiKallei
kuciopoa maccoit m; =10 r u a3ot maccoit m; = 20 r?

2. Onpeaenuts padboty 4 aaqnadbaTHOrO pacIIMPEHHS BOJOPOIa Macco m = 4
r, €ClIi TeMnepaTypa raza nouusuiach Ha AT =10 K.

3. Bogopon 3anumaer 06beM Vi = 10 m® npu manenuu p; = 100 kIla. Ta3
Harpenu TMpU TMOCTOSHHOM o0beme 10 nmasienust P2 = 300 xlla. Onpenenuts:
1) usmenenne AU BHyTpeHHEH sHeprun rasa; 2) padboty 4, COBEPIICHHYIO T'a30M;
3) KOJUYECTBO TEIIOTHI Q, COOOIIEHHOE ra3y.

4., B numuHIape moj MOpIrHeM HaXoauTcs Bogopoa Maccor m = 0,02 kr mpu
temmneparype T1= 300K. Bogopoa cHavana pacuupuics aanabatHo, yBEIUYUB CBOU
o0beM B MATH pa3, a 3aTeM ObUI CXaT HM30TEPMUYECKH, MpUUYeM OO0BEM Trasza
YMEHBIIIWICS B IATh pa3. Halitu Temneparypy T2 B KOHIIE aainabaTHOTO PaCIIUpCHHUS
U TIOJIHYI0 paboTy A, coBepileHHYI0 ra3zoM. 1M300pa3uTs nporuecc rpaguiecku.

5. Uneanvubiit ra3 cosepuiaer nukia Kapno. Temneparypa Ti HarpeBatens
paBHa 470 K, temneparypa 72 oxnagutens paBHa 280 K. Ilpu uzorepmuyeckom
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pacummpenuu ra3 copepiaet padoty A = 100 Ix. Onpenenuts Tepmudeckuiit KITJ]
] LMKJIA, a TaKKEe KOJIMYECTBO TEIUIOTHI QQ2, KOTOpOE Ta3 OTHAET OXJIAJAUTENIO MPU
U30TEPMHUYECKOM CHKATHUH.

6. Jlen maccoit m; = 2 kr nipu Temrneparype t; = 0 °C 6bU1 IpeBpaiiieH B By
TOM >K€ TeMIlepaTyphl ¢ MOMOIIBIO TMapa, uMmeromero temmneparypy t = 100 °C.
OnpenenuTh Maccy My U3pacxoloBaHHOTO napa. KakoBo uzmenenue A S sHTponuu
CUCTEMBI Jie—T1ap?

Tema 7. OCHOBHBIE MIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON Teopuu
L]enw: moy4eHUe MPaAKTUUECKUX YMEHUH U HaBBIKOB B oosactu MKT
3aoanue no npakmuueckou pabome:

Pemuth crnenyroniue 3anayu:

1. B konbe BmectuMoctbio V = 100 cM® comepsKuTCs HEKOTOPHIH Ia3 IpH
temrepatype T =300 K. Ha ckoiabko MOHU3HTCS AaBJIEHHE p Tra3a B KoJIOe, eciH
BCIEACTBUE yTeuku n3 Konosl Beiizer N =10%° monekyin?

2. OrmpenenuTh CPEIHIOI KUHETUYECKYIO DHEPIHI0 <&;> MOCTYNMaTeIbHOTO
JIBIDKCHUSI U CpPEAHEE 3HAYeHUWE <€> TOJIHOW KUHETUYECKOW SHEPTrUHU MOJIEKYJIbI
BoJsiHOTO napa npu temrneparype 7' = 600 K. HaliTu Takke KHHETUYECKYIO SHEPTHUIO
W mnocrynaTtenbHOro ABMKEHHUS BCEX MOJIEKYJ Mapa, COAEPX AIIEro KOJIMYECTBO
BeliecTBa V= | KMOJIb.

3. Kwucnopoa mpu HOPMaJIBHBIX YCIOBHSIX 3aIllOJHIET COCYJl BMECTUMOCTBIO
V =11,2 n. Onpenenuts KOJIUYECTBO BEIECTBA V raza U €ro mMaccy m.

4. Tlonplii map BMeCTUMOCTBIO V=10cM®, 3aMONHEHHBIA BO3AYXOM MpH
temneparype 1:=573 K, coenmHunm TpyOKOW C 4YamIKoOHW, 3allOJHEHHOW PTYTHIO.
OnpenenuTs MacCy M PTYTH, BOIIEAIICH B IIap MPU OCTHIBAHUM BO3JyXa B HEM JI0
temriepatypsl T2 = 293 K. 3MeHeHrneM BMECTUMOCTH Il1apa MpeHeOpeyb.

5. bammon BMectumocthio V = 30 11 cOaepXKUT CMECh BOJOPOIA U Telvs IIPU
temriepatype 1 = 300 K u nmaBnenun p = 828 xlla. Macca m cmecu paBHa 24 r.
Onpenenuth Maccy M; BOJOPOJIa UMAaccym; reus.

Tema 8. OCHOBHBIE MOHATHS JIEKTPOCTATHUKH

Ilenv: TONMydYeHWE TPAKTUYECKUX YMEHHUH W HABBIKOB B  00JacTu
ANEKTPOCTATUKHU

3aoanue no npakmuyeckou pabome:

Peuurs crenyromume 3anayu:

1. JIBa OJOWHAKOBBIX MPOBOASIIMX 3apsDKEHHBIX IIapa HaXOAsATCA Ha
paccrostauu I = 30 cm. Cuna nputsbkenus Fi1mapos pasra 90 mxH. ITocne Toro kak
mapbl OB TIPUBEICHBI B CONPUKOCHOBEHUE U YJAJEHBI IPYT OT JApyra Ha MpeKHee
paccTosiHUE, OHU CTallM OTTajdkuBaThes ¢ cuioil F, = 160 mxH. Onpenenuts 3apsabt
Q1 u Qo, KOTOpBIE OBUTM Ha WIapax OO0 HUX CONPUKOCHOBeHHs. [(uamerp mapos
CYUTATh MHOTO MEHBIITUM PACCTOSHUS MEXy HUMHU.

2.7eKTpUYEeCcKoe MoJje co3AaHo ABYMs TodeuHbIMM 3apsaamu Q=10 aKn
nQ, = 20 uKn, Haxomsmumucs Ha pacctosuud d = 20 cM apyr oT jApyra.
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OnpenenuTe HAOPsLKEHHOCTh E moJisg BTOYKE, yJaleHHOW OT MEpPBOro 3apsna Ha
r1 =30 cM u OT BTOpOro Ha I=50cM.
3. Haiitu nortenuumanbHyto sHepruto Il cucTeMbl TPEXTOUEUHBIX 3aps/IOB
Q1 = 10 vKim, Q2 = 20 vKn u Q3 = -30 uKn, pacrnonoxeHHbIX B BepIIMHAX
PABHOCTOPOHHETO TPEYTOJIbHUKA CO CTOpOHOM nnuHoi a =10 cMm.

4. Toueunbie 3apsaapl Q1= 1 MxKm m Q; = 0,1 mMxKn nHaxomsrcs Ha
paccrosiuuu 1= 10 cm apyr ot apyra. Kakyio paboTy 4 coBepiuar CUIIbI MOJIs,
€CJIM BTOPOM 3apsijl, OTTAIKUBAICh OT MEPBOT0, YIAIUTCS OT HErO Ha PACCTOSIHUE:
1) r;=10 m; 2) r3=co?

5. Paznocte notennuanoB U Mexy KaTOJIOM U aHOJIOM 3JIEKTPOHHOM JIaMIIb
paBHa 90 B, pacctostnue r = 1 MMm. C KakuM YCKOPEHHEM a IBUKETCS DJIEKTPOH OT
KaTosa Kk aHonay? KakoBa CKOpPOCTh V 3JIEKTpOHA B MOMEHT ynaapa o0 aHon? 3a
Kakoe BpeMs t BJIEKTpOH MpoJieTaeT paccTOsHUE OT Karoja no anoxa? Iloie
CUUTATh OJHOPOIHBIM.

Tema 9. Pacuer »3JeKTpHYECKHX TI0JIeill pacnpeeeHHOr0 3apsia.
Teopema I'aycca

Llenv: TONlydeHUE TPAKTUUECKUX YMEHUW W HaBBIKOB TMPU pacyeTax
ANEKTPUUYECKUX TOJIEH MPHU UCTIOIB30BaHUU TeopeMbl [aycca

3aoanue no npakmuyeckou pabome:

Pemmnts cnenyromue 3a1ayu:

1. Ilap pamumycom Ri1= 6 cMm 3apspken go moteHimana ¢1 = 300 B, a map
paanycoM Ro= 4cm - no norennuana ¢ = 500 B. Onpenenuts nmoTeHIMAN (¢ MIAPOB
OCJE€ TOro, KaK WX COEAVUHWIM METAIUIMYECKUM MPOBOAHUKOM. EMKOCTBIO
COEIMHUTEIILHOTO MTPOBOJIHMKA MPEHEOPEYb.

2. Paccrosame d wMexay IUIacTHHAMM IIJIOCKOTO KOHJEHCATOpa pPaBHO
1,33 MM mmomans S mmactud pasHa 20 cM?. B mpocTpaHCTBE MEXKIy IUIACTHHAMM
KOHJICHCATOpa HaXOAATCS JBa CJIOS JUDJICKTPUKOB: CIIOIBI TOMIIHUHON 01= 0,7 MM H
s0oHuTa ToNMmUHOM 0z = 0,3 MM. OnpeAeTuTh 3JIEKTPOSMKOCTh C KOHIEHCATOpa.

3. JlBa konmeHcaropa anekTpoeMkocTsMu C; = 3 Mk® u C; = 6 Mx®D
CoeAMHEHBI MEeXy co0oit m mpucoeauHeHbl k 6arapee ¢ DJIC 120 B. Onpeaenutsb
sapsanbl Q1 m Q2 KoHaeHcaTopoB W paszHOocTH moreHiumanoB U; m Uy Mexay ux
oOKtaikamu, ecim KOHJIEHCATOPhI COCIMHEHBI: 1) napaiesibHO;
2) MOCIIe0BATEIIBHO.

4. Pa3HOCTh MOTEHIMAIOB MEXAYy IUIACTUHAMHU IUIOCKOTO KOHJEHCAaTopa

6 kB, 3apsm KaxaoM U3 HHUX 108 K. OnpenenuTs CUILy B3aUMOJACHCTBUSI MEXKIY
MJIACTUHAMM, DHEPTHI0 U IUIOTHOCTh SHEPTUU KOHAEHCATOpa, €CJIM PACCTOSTHUE
mexay maactuaamu 0,02 M, a momans kaxaoi u3 Hux 100 cm?.

Tema 10. Duaexkrpuuyeckas emkocTb. KoHaeHcaTopbl. JHeprus
3JIeKTPUYECKOT0 MOJIs

Ileny: moOnydYeHHE TMPAKTUYECKUX YMEHMM UM HAaBBIKOB IIPH pacueTax
MapaMeTpPOB NEKTPUUECKUX MONEH

3aoanue no npakmuyeckou pabome:.
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Pemmts cnenyromue 3anayu:

1. Paccrosiane d Mexmy IUIaCTHHAMHU IUIOCKOTO KOHJAEHCATOpa PaBHO 2 MM,
pasHocte mnoteHuuasioB U = 1,8 kB. J[udnexktpuk - crekno. Onpenenutsb
JIUBJIEKTPUYECKYI0 BOCHPHUUMYUBOCTD 0 CTEKJIA M TOBEPXHOCTHYIO IUIOTHOCTH
0 ' IOJISIPU3AIMOHHBIX (CBSI3aHHBIX) 3apsiZIOB HA TOBEPXHOCTH CTEKJIA.

2. OmpenenuTh MOJIAPU30BAaHHOCTh p CTEKJIa, IMOMEIIEHHOTO BO BHEIIHEE
ANEKTPUUECKOCTIONCHATPSHKEHHOCThIO Ep=5 MB/M.

3. IMdNEeKTpUK TOMECTUJIM B  DJIEKTPUYECKOE II0JIE€  HAIPSHKEHHOCTHIO
Eo=20 xB/m. Uemy paBHa MOJSAPU30BAHHOCTD p TUAICKTPUKA, €CIU HAMPSKECHHOCTh
E cpeanero MakpoCKOIMMYECKOTO MOJIS B TUAJIEKTPUKE OKa3aiach paBHOM 4 kB/M?

4. DOOHMUTOBAs IUJIOCKOMAapallesibHasl IJIACTUHA TIOMEIIEHa B OJHOPOJIHOE
ANEKTPUUECKOE TI0JIe HampsKeHHOCThio FEy = 2MB/M. I'panu  miiacTUHBI
NEPHEHANKYJIIPHBl  JIMHUSM ~ HAnpspKEeHHOCTH.  OmpenelnTs  MOBEPXHOCTHYIO
IUIOTHOCTH ¢ CBSI3aHHBIX 3apsiIOB HA TPAHSIX MJIACTUHBI.

Tema 11. 3aK0HBI NOCTOSHHOTO TOKA

[]ens: TIONy4YEHHUE NPAKTUYECKUX YMEHUW W HABBIKOB MPU NMPUMEHEHUM IS
pacyeTOB 3aKOHOB IMOCTOSIHHOTO TOKA

3aoanue no npakmuyeckou pabome:

Pemute crnenyronue 3anayu:

1. Karymika u amMmnepMeTp CO€IMHEHBI MOCIeI0BATEILHO U MPUCOSANHEHBI K
HUCTOYHUKY TOKa. K 3a)kuMaMm KaTyIIKH MPUCOCAMHEH BOJILTMETP COMPOTUBICHHEM
Rg = 1 kOm. ITokazanus amnepmetpa | = 0,5 A, Bonermerpa U = 100 B. Onpenenuthb
conpotuBieHue R karymiku. CKOJIBKO TMPOIEHTOB OT TOYHOTO 3HAYCHUS
CONMPOTHUBJICHUSI  KAaTyIIKM COCTABUT TIOTPEIIHOCTh, €CIM HE  yYUTHIBATh
CONPOTUBJICHUS BOJbTMETpA?

2. BayTrpennee compoTuBiieHHE I OaTrapeu aKKyMyJIaTOpoB paBHO 3 OM.
CKonbKO MPOLEHTOB OT TOYHOTO 3HaueHus IDJ[C cocTaBisieT MOTpelIHOCTh, €CIIH,
U3MepsAsl Pa3HOCTh TMOTEHIIMAJIOB Ha 3aXuMmax OaTaped BOJBTMETPOM C
conporusieHueM Rg = 200 Om, npunsts ee paBuou C?

3. JlBe rpynmel u3 TpeX TMOCIEAOBATEIbBHO COCIUHEHHBIX DSJIEMEHTOB
coeauHeHbl napawiensHo. JJC kaxgoro sinemeHTa paBHa 1,2 B, BHyTpeHHee
conpotuBiienue I = 0,2 Owm. IlomydyeHnass Oarapess 3aMKHyTa Ha BHEIIHEE
conporusieHue R = 1,5 Om. Hailitu cuity Toka | Bo BHeElIHEH 1ienu.

4. Tpu 6atapeu ¢ DJIC ¢1 = 12 B, &2 =5 B u ¢3 = 10 B u oguHakoBbIMU
BHYTPEHHUMH COINPOTHUBJICHUSIMU I, paBHbIMH 10OM, COEIMHEHBI MEXIy COO0Oii
OJTHOMMEHHBIMU MoJitocaMu. CONMPOTUBIICHUE COCTMHUTEIIBHBIX MPOBOJIOB HUUTOXKHO
Majio. OnpeaeuTh CUIIbl TOKOB |, HIYIINX yepe3 Kaxayro OaTapero.

5. K o6arapee akkymymnstopoB, IJIC ¢ xoTopoit paBHa 2 B u BHyTpeHHEe
conporuBieHue r =0,5 Owm, npucoenuHeH MTpoBOAHUK. OnpeneinnuTs:
1) comportuBieHue R mpoBOJHMKA, TIPU KOTOPOM MOIIHOCTh, BBIAC/IsAEMas B HEM,
MaKCHUMaJIbHA; 2) MOILIHOCTb P, KOTOpas pU 3TOM BBIAEISIETCS B MPOBOIHUKE.
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Tema 12. OCHOBHBIE MOJ0KEHUSA MATHUTOCTATHKH

[lenv: TIONMyYEeHHUE TPAKTUYECKUX YMEHHM UM HABBIKOB B  001acTu
MarHUTOCTATUKHU

3aoanue no npakmuueckoti pabome:

Pemuts cienyroiue 3aiayu:

1. Ilo oOMOTKE O4YeHb KOPOTKOW KaTyLIKH paguycoM I = 16 cM TedeT TOK
| =5 A. Cxonbko BUTKOB N MPOBOJIOKM HAMOTAHO Ha KaTYIIKY, €CJI HAIIPSKEHHOCTh
H marauTHOTO TI0JIA B €€ 1ieHTpe paBHa 800 A/m?

2. JlBa AMIMHHBIX MapajuIeIbHBIX MPOBOJIA HAXOAITCS HAa PACCTOSHUU I = 5 cM
onruH ot gapyroro. I[lo mpoBogamM TeKyT B NIPOTHMBOIOJIOXHBIX HalpaBICHUAX

onuHakoBbie TOkU | = 10 A xaxnpiii. Halitn HanpsokeHHOCTh H MarHuTHOTO 1O B
TOYKE, HAXOMAAIICHCS Ha PACCTOSIHUHU It = 2 CM OT OJHOrO U =3 CM OT APYroro
POBO/IA.

3. OmpenenuTs MaKCUMaJIbHYH0 MArHUTHYH) HHIAYKIHIO Bmax 1m0,
CO37aBa€MOT0  JJIEKTPOHOM, JIBIDKYIIIUMCS  TMPSMOJIMHEHHO CO  CKOPOCTBIO
v =10 Mm/c, B TOUKe, OTCTOSIICH OT TPaeKTOPUH Ha paccTossHuu d =1 HM.

4, llluabel TEeHEepaTOpa MPEJCTaBISAIOT COOOM JBE MapajyieibHbIC METHBIC
OJIOCHI JTHOM | =2 M Kaxkaasi, OTCTOSIIKE APYT OT apyra Ha paccrosuuu d = 20 cm.
Onpenenuts cwily F B3aMMHOTO OTTaJKHMBaHUS IIMH B ClIydyae KOPOTKOTO
3aMbBIKaHU, Korjaa no HuMm TeueT Tok | = 10 kA.

5. KopoTkas KaTylIKa IIomaapo S monepevyHoro ceuenus, pasHoi 150 cm?,
comepxxut N = 200 BuTKOB mpoBoaa, Mo KoTopoMy TeueT Tok | = 4 A. Karymka
MOMEIIEHa B OJHOPOJHOE€ MArHUTHOE TI0JIE HampsbkeHHocThto H = 8 kA/M.
Onpenenute MarHUTHBI MOMEHT p,, KaTylIKH, a TAKXX€ BPAIIAIOIINA MOMEHT M,
JECUCTBYIONMH Ha HEE CO CTOPOHBI IOJSA, €CIW OCh KATYIIKA COCTABIISET YTOJ
0. = 60°C TMHUSIMU UHAYKIWH.

6. DNEeKTPOH IBMXKETCS B OJHOPOAHOM MArHUTHOM IIOJI€ C WHAYKITUEH
B = 0,1 Tn nepneHaukyaspHO JuHUSIM uWHAyKnuH. Onpegenuts cuiny F,
JNEHUCTBYIOIIYI0O Ha DJIGKTPOH CO CTOPOHBI IO, €ClIu paauyc R KpHUBU3HBI
TpaekTopuu paseH 0,5 cM.

Tema 13. DyieKTpOMarHUTHAS UHAYKIIUSA

Ilenv: TmONyYeHUE TPAKTUUECKUX YMEHUW W HABBIKOB TMPH pacyeTax
napaMeTpOoB AJIEKTPOMArHUTHON UHAYKITUN

3aoanue no npakmuueckou pabome:.

Pemmts cnenyromue 3anayu:

1. TIlnockuii KoHTYp, mromazas S koToporo pasHa 300cm?, HaxoauTCs B
OJIHOPOAHOM MAarHuTHOM mnosie ¢ uHaykued B = 0,01Tn. IlnockocTe KOHTypa
MEePICHIUKYJISIpHA JIMHUSIM MHAYKIMU. B KOHType mnojaepKuBaeTcsi HEU3MEHHbIN
Tok | = 10 A. Onpenenutb paboTy 4 BHEUIHUX CHUJI TIO TIEPEMENICHUIO KOHTYypa C
TOKOM B 00JIaCTh IPOCTPAHCTBA, MATHUTHOE TTOJIE B KOTOPOU OTCYTCTBYET.

2. B omHOpomHOM MarHWUTHOM moje ¢ wHAyknmed B = 1 Tn Haxomutcs
npsiMold mipoBoa JumHOM | = 20 cM, KOHIIBI KOTOPOTO 3aMKHYTBHI BHE TIOJIS.
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Comporusnenne R Bcelt menu paBuo 0,1 Om. Haiitm cuimy F, KOTOpyro HyXHO
OPWIOXKUTh K TPOBOIY, YTOOBI TMepeMelaTh €ro MNEepHeHAUKYISIPHO JTHHHUIM
UHAYKIIUU CO CKOPOCThIO V = 2,5 M/c.

3. Pamka mmomaneo S = 200cM? paBHOMEPHO BpAlIa€TCd C YacTOTOM
n = 10 ¢ otHOCHTENBHO OCH, JEXamel B INIOCKOCTH PAMKU M IEPIEHAUKYISPHO
JUHUSAM UHAYKIUU OJHOpogHOTO MarHuTHOTO nois (B = 0,2 Tu). KakoBo cpeanee
3HaueHue DJIC mHaykuuu <gi> 3a Bpemsi, B TE€YEHUE KOTOPOTO MarHUTHBIM MOTOK,
IPOHU3BIBAIOIIUI PAMKY, U3MEHUTCS OT HYJIS 10 MAKCUMAIBHOTO 3HAYEHUS?

4. C moMouibl0 peocTaTa paBHOMEPHO YBEIIMYMBAIOT CUIy TOKa B KaTYIIKE
Ha Al = 0,1 A B lc. UunyktuBHOCTh L karymku paBHa 0,01 I'a. Halitu cpemanee
3HaueHue DJC camonHayKInu <es>.

5. MHcrouHuk TOKa 3aMKHYJIM Ha KaTymKy ¢ conpoTuBieHneM R = 10 Om u
uHaykTUBHOCTRI0O L = | T'H. UYepe3 cKONBKO BpeMEHHM CHJIAa TOKa 3aMBIKAHHS
nocturuet 0,9 mpenensHOTO 3HAYCHUS?

Temal4. DiieKTpOMarHMTHbHIE KOJIeOaHUS

Lleny: TONy4eHUE TPAKTUUYECKUX YMEHUW W HABBIKOB TPH pacyerax
apamMeTpPOB ANEKTPOMArHUTHBIX KOJICOaHM

3aoanue no npakmuyeckou pabome:

Pemute crnenyroniue 3anayu:

1. B konebaTenbHbII KOHTYp BXOJWT KaTylllKa WHIYKTUBHOCTBIO 5 MI'H H
IUIOCKUN KOHJIEHCATOp C AMDJIEKTPUKOM U3 cTekja. PaccTosiHue Mexny oOkinaakamu
KOHIeHcaTopa 6 MM, ruromans ooknagku 90 cm?. Hackoabko M3MEHUTCS 4acToTa M
nepuo KoieOaHuil KOHTYpa, €CIM CTEKIISTHHYIO TPOCIIONKY KOHACHCATOpa 3aMEHUTh
BO3YIIHOMN?

2. MakcuMasibHasl SHEPTHsT MAarHUTHOTO TIIOJIs KOJIe0ATeIhHOTO KOHTYpa
1 m/lx mpu cune toka 0,8 A. Uemy paBHa uvacTtoTa KojieOaHMIl KOHTypa, €CIH
MaKCHUMaJIbHasi pa3HOCTh MOTEHIMAIOB Ha oOKIaaKax KoHaeHcaropa 1200 B?

3. Konnencatop snextpoeMkocteio C= 500 nd coeanHeH mapauieabHO C

karymkoi miuHoN | = 40 cM u muomanpio S cedeHHs, paBHOH 5 cMm2. Karymika
conepxutr N = 1000 ButkoB. CepaeyHuk HemarHuTHbIM. Haittu mnepuon
T xonebaHUi.

4. Karymka (6e3 cepaeunuka) mmHoi | = 50 cM u 1wromaapio S; cedeHus,

paBHOM 3 cm?, umeeT N = 1000 BUTKOB U coeTMHEHA MAPALIETBHO C KOHAECHCATOPOM.
Konnencarop cocTout u3 ABYX IJIACTHH TUIOMIAbIO Sy= 75 cM? kaxias. Paccrosaue
d mMexnay miacTmHaMu paBHO 5 MM. JluanekTpuk —Bo3ayx. OnpeneianuTh MEPHO.
T xonebaHui KOHTYypa.

Tema 15. JjieKTpOMArHUTHBIE BOJIHbI

Ilenv: TmONyYEeHWE TPAKTUYECKMX YMEHHM M HaBBIKOB TIPH pacderax
napamMeTPOB JIEKTPOMArHUTHBIX BOJIH

3aoanue no npakmuuecxoii pabome:

Pewuts cienyroiue 3aiayu:
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1. Onpenenuth JIMHY 3JIEKTPOMAarHUTHOM BOJIHBI A B BaKyyMe, Ha KOTOPYIO
HAaCTPOEH HJICAJIbHBIA KOJEOATeNbHbI KOHTYp, €CIM MaKCUMAaJbHBIM 3apsia Ha
oOKkJIaaKax KOoHJeHcaropa paBeH (m= 5 MkKJ, a MakcHMaabHOE 3HAUE€HUE CHUJIBI TOKA
B KOHTYpe Im = 3 MA. CkopocTh cBeTa B Bakyyme paBHa v = 3-108 m/c.

2. KoneGarenpHblil KOHTYpP COCTOUT M3 KAaTyIIKU UHAYKTUBHOCTRIO L=0,5 M['H
M IUIOCKOrO KOHJeHcaropa. PaccrosHme wmexzay IUIACTUHAMH KOHJIEHCAaTopa
d = 1,77 cm, pauWdnexTpudeckas IPOHUIIAEMOCTh BEIIECTBA, 3aIlOJHUBILIETO
IPOCTPAHCTBO MEXIy IUIACTHHAMH £ =5. Ilnomans kaxaoi maactuHel S=20 cm2,
CkopocTh cBeTa B BakyymMe paBHa L = 3-108 wm/c. Onpemenurs mmHY
AIIEKTPOMArHUTHON BOJHBI A B BaKyyMmMe, Ha KOTOPYIO HACTPOEH KoJeOaTenbHBIN

KOHTYP.

3. JIBa mapamienpHBIX MPOBOAA, MOTPYKCHHBIX B TIHILEPHH, WHIYKTUBHO
COCIMHEHBI C TEHEPATOPOM 3JIEKTPOMArHUTHBIX KojieOanmii yactoroit v = 420 M.
Paccrostane | Mexay MydHOCTSMHM CTOSYMX BOJIH Ha MPOBoJax paBHO 7 cM. Haiitu
TUAJIEKTPUYECKYIO MPOHULAEMOCTh € NIHIEpUHA. MAarHuTHYIO MPOHUIIAEMOCTh U
IIPUHATH PAaBHOW €IMHUILIE.

Tema 16. UuTepdepenuns cBera

Ilenv: TIONMyYeHUE NPAKTUYECKUX YMEHMM U HaBBIKOB B  00JacTu
UHTEpEPEHIIUHN CBETA

3aoanue no npakmuueckoti pabome:

Pemuts cnenyromue 3anayu:

1. Paccrosiaue d mMexay IByMsl KOTEpEHTHBIMH UCTOYHHMKaMu cBeta (4 = 0,5
MkM) paBHO 0,1 mwm. Paccrostaue b mexny mHTep()EpEHIMOHHBIMU TOJIOCAMH Ha
9KpaHe B cpeAHeill dactu HHTEephEepEeHIMOHHONW KapThHBI paBHOlcM. OmnpenenuTthb
paccrostHue | OT HCTOUHUKOB 10 SKpaHa.

2. Ilydox monoxpomatuyeckux (4 = 0,6 MKM) CBETOBBIX BOJH MaJaeT IMOJ
yraoMm €1 = 30° Ha HAXOANIYIOCS B BO3yXe MbUIbHYIO MieHKY (N = 1,3). [Tpu kaxoii
HaMMEHBIICH TOMIIUHE 0 TUIEHKU OTPa)KCHHBIC CBETOBBIE BOJHBI Oy IyT MAaKCUMAIILHO
ocyiabsenbl uaTepdepeniein? MakcuMainbHO YCUIICHBI?

3. Haiitu Bce qyuHbl BoaH BUauMoro ceeta (ot 0,76 mo 0,38 MkM), KOTOpbIE
Oyayt: 1) MakCHMMallbHO YCHJICHBI, 2) MaKCHMAaJIbHO OCJIA0JIEHbI MPH ONTHYCCKOM
pa3zHocTu xoaa A uHTepPEepUpyronmx BoJIH, paBHOU 1,8 MKM.

4. TInoCKOBBINIYKJIasl JIMH3a C ONTHUYECKOW CcUiiol @ = 2 ANTp BBIMYKJIOMN
CTOPOHOM JIEKUT HA CTEKJISIHHOMW IIacTHHKE. Paguyc I, 4eTBEpTOro TEMHOr0O KOJIbLA
Herorona B npoxossiiem ceere paseH 0,7 mMm. OnpeenuTh JJIMHY CBETOBOW BOJIHBI.

5. TloBepxHOCTH CTEKJISIHHOTO KJIMHA 00pa3yloT Mexay coboii yron 6 = 0,2'.
Ha xnuH HOpMaJIbHO K €r0 MOBEPXHOCTH MAJIa€T MyUYOK JTy4yeld MOHOXPOMATUYECKOTO
cBeTa ¢ anuHON BosHbl A=0,55 MkM. Omnpenenuts mupuny b uHTEpdHEpEHIIMOHHOM
ITOJIOCHI.
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Tema 17. In¢ppaxkuus ceera

L]eny: monydeHHE MPAKTHUECKUX YMEHUH M HABBHIKOB B oOmactu audpakuuu
CBeTa

3aoanue no npakmuueckoti pabome:

Pemnts cnenyromue 3a1ayu:

1. Pamumyc rs yerBepToil 30HbI dpeHens I MIOCKOTO BOJHOBOTO (poOHTA
paBeH 3 MMm. OnpeaennuTs paanyc s ecTor 30HbI DpeHersl.

2. Ha «kpyrmoe otBepcthe paauycoM 2 MM THaJaeT  IUIOCKas
MOHOXpOMaTHh4ueckas BoJiHa. HaillTu JIMHY BOJIHBI CBETA, OCBELIAIOIIETO OTBEPCTHE,
€CJIM B HEM YKJIaJbIBaeTCs MATh 30H DpeHensi uu3 TOUYKU HAOIIOJIEHUS OHO BUIHO
oy yrioms'.

3. Ha mens mupunoii @ = 0,05 MM najsaet HOpMaIbHO MOHOXPOMATUYECKHI
ceeT (4 = 0,6mMkm). OnpenenuTs yroja ¢ MeXAy MepBOHAYAIbHBIM HAIpaBICHUEM
Iy4Ka CBETa U HAIPABJICHUEM Ha YETBEPTYIO TEMHYIO AUPPAKLIUOHHYIO MOJIOCY.

4, C mnomompio gudpakIMOHHON pemeTkd ¢ nepuogoM d = 20 Mk
TpeOyercs paspemuTh ayoaer Hatpus (41 = 589,0 um u A, = 589,6 HM) B cnekTpe
BTOpOro Nopsika. [Ipu kakoi HanMeHbInel auHe | permerku 3T BO3MOKHO?

5. KakoBa jnuHa BOJHBI A MOHOXPOMAaTHYECKOTO PEHTTE€HOBCKOIO
M3IIyYEHHMs], NaJaoIIEero Ha KPUCTAIUT KaJblUTa, €CIU AUPPAKIUOHHBIA MAaKCUMYyM
IEPBOro MOpsAAKa HaOJI0AaeTCsl, KOrga yroj € MeXAy HampaBlIEHUEM Ia/arollero
U3JIy4eHUs W TpaHbl0 KpUcTauia paBeH 3°? PaccrosHue d MexIy aTOMHBIMH
IJIOCKOCTSIMHM KPUCTaJIa OPUHATH paBHbIM 0,3 HM.

Tema 18. IToasipusanusi BOJIH

[leny: TONly4eHUE TPAKTUUECKUX YMEHUW W HABBIKOB TMPH pacyeTax
napameTpoB MOJISPU3ALUU BOJIH

3aoanue no npakmuyeckou pabome:

Pemuts cnenyronue 3anauu:

1. Anammzatrop B K = 2 pa3sa yMmeHbIIaeT WHTCHCHBHOCTh CBETa,
NPUXOJAIIET0 K HEMy OT mnoispusaropa. OnpeneuTb yroja o MEXIy IIOCKOCTSIMU
NPOMYCKaHUs MOJSApU3aTopa W aHanuzaTopa. lloTepsiMM MHTEHCUBHOCTH CBETa B
aHaJu3aTope MpeHeopeyb.

2. Yrox bprocrepa &, ipu najieHUH CBETa U3 BO3AyXa Ha KPUCTAT KAMEHHOM
conu paBeHS7°. OnpenenuTb CKOPOCTh CBETA B 3TOM KPUCTAJLIE.

3. Yron o Mexay IJIOCKOCTIMHU MPOIYCKaHUsI MOJSIpU3aTOpa U aHamu3aTopa
paBeH 45°. Bo CKOJIBKO pa3 YMEHBUIUTCSA MHTEHCUBHOCTb CBETA, BBIXOMSIIETO M3
aHAJIM3aTopa, ECIMU YroJl yBEJIUYUTh 10 60°7

4. Crenenp nossipu3ainuv P 4acTUYHO-ONSIPU30BAHHOTO cBeTa paBHa (,5.
Bo ckonpko pa3 oTiamyaeTcs MakCMMalibHas MHTEHCHUBHOCTH CBETA, MPOITYCKAEMOTO
4yepe3 aHAIM3aTop, OT MUHUMAIbHOMN ?

5. TlmacTuHKY KBapIia TOJIIMHOM 01 = 2 MM, BBIPE3aHHYIO MTEPICHIUKYISPHO
ONTUYECKOW OCH, MOMECTHIIM MEKy MapalyIeIbHBIMU HUKOJSIMU, B PE3YJIbTATE YETO
IUIOCKOCTD MOJISIPU3AIMU CBETA MMOBEPHYJIACh Ha yroia ¢ = 53°. OnpeneauTs TOMIIUHY
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d, mnacTUHKYM, IPU KOTOPOH JaHHBII MOHOXPOMATHYECKUN CBET HE MPOXOAUT 4Yepes
aHaJIU3aTop.

Tema 19. KBaHTOBBIE CBOMCTBA 3JIEKTPOMATHUTHOIO U3JIyYeHUS

Ilenv: TmONy4YEeHHE TMPAKTUYECKMX YMEHUM M HaBBIKOB TpPU pacuerax
MapaMeTPOB IEKTPOMATHUTHOTO U3TYICHUS C yYETOM KBAHTOBBIX CBOMCTB

3aoanue no npakmuyeckou pabome:

Pemuth cienyroiuye 3anayu:

1. [TIlorok sHeprun @, W3NydyaeMbli U3 CMOTPOBOI'O OKOIIKAa IIaBUILHOU
neun, paBeH 34 Bt. Onpenenuts Temneparypy 7 Meyu, €ClH IJIOMIAIb OTBEPCTHS
S=6 cm?.

2. Onpegenutrp sHepruto W, wusnydaemyro 3a Bpems t = 1 muH U3
CMOTPOBOTO OKOIIKA IUIOMAABI0 S = 8 cM? MIIaBUIIBHOM IeYH, €CIIH €€ TEMIIEpaTypa
T=1,2 xK.

3.  Ompenenuth TemmepaTypy I YepHOTo Teja, MPU KOTOPOWM MaKCUMyM
CICKTPAJLHOW IUIOTHOCTH JHEPreTHYecKor CBETUMOCTH (M) r)max IPUXOIUTCSA Ha
KpPAaCHYIO TpaHUILy BUAUMOTO criekTpa(4; = 750 uMm); Ha puosietoByro(42 = 380 HMm).

4. Ha moBepXHOCTb JIUTHS MajgaeT MOHOXpomaTuueckuii cBer (4 = 310 um).
UToObl TpEeKpaTUTh SMUCCHUIO BJICKTPOHOB, HYXHO MPHUIOKHUTH 3aJCP>KUBAIOIIYIO
paszHocth noteHianoB U He menee 1,7 B. Onpenenuts paboty Bbixoaa A.

5. Onpenenuts UMIYILC p AJEKTpoHa OT janu 1pu 3¢gdekre Kommnrona,

ecnu (DOTOH C DHEPTUEl, PaBHON SHEPIHM TOKOS IJIEKTPOHA, ObUI paccessH Ha yroi
0 =180°.

Tema 20. [li1anerapHast MojaeJib aTOMa

[]ens: MOMydYeHUE NPAKTUYECKUX YMEHUN M HABBIKOB MPU M3YUYEHUU CIIEKTPOB
U3IIyYEHUS

3aoanue no npakmuyeckou pabome:

Pemuth cnenyroniue 3anayu:

1. Haiitu HauOOJBIIYI0O W HAUMEHBINIYIO JJIUHBI BOJIH CIIEKTpa aToma
BOJIOpOJa B cepur banbmepa.

2. Bpmuucnute 1o Teopun bopa  CKOpOCTh  BpalleHHs  3JIEKTPOHA,
HaXOJISIIIETOCs Ha TPEThEM IHEPTETUUECKOM YPOBHE B aTOME JIeUTEpHs.

3.  ®otoH, cooTBeTCTBYIOMMHN JyiuHe BOJHBI 0,015MKM, BBIOWIT 3JIEKTPOH U3
HEBO30YKJICHHOTO aTOMa BOJI0PO/a. BEIYHCIUTE CKOPOCTDH JIEKTPOHA 32 MpeeIaMu
aToma.

4. B B030yXJeHHOM aTroMe BOJOPOJa DJIEKTPOH BpallaeTcs Ha OJHON W3
BO3MOKHBIX OOPOBCKHMX OpPOMT cO cKopocThio 1,1-10°m/c. Onpenenurs, ueMy paBHa
SHEPrusl KBAHTA, U3JIy4a€MOr0 MPHU MEPEXOE JIEKTPOHA B OCHOBHOE COCTOSIHUE.

5. AToM BOJIOpOJIa HAXOJIUTCS B BO30YXKJIEHHOM COCTOSIHUU C TJIABHBIM
KBaHTOBBIM uncyioM 3. [lamaroruii GoTOH BHIOMBAET M3 aToOMa JJIEKTPOH, COOOIIast
€My KMHETHYECKYIO 2Hepruio 2,5 3B. Beraucnuts sHepruto najgaroiiero GporoHa.
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Tema 21. Ilpocreiimme cjy4yau JBHKEHHUS] MHUKPOYACTHIl B KBAaHTOBOM
MeXaHUKe

L]eny: momyueHUEe MPAKTHUECKHMX YMEHHMM M HABBIKOB B OOJIACTH KBAHTOBOU
MEXaHUKHU

3aoanue no npakmuueckoti pabome:

Pemuth crnienyronue 3anayu:

1. DnexkTpoH ABMKETCS MO OKPYKHOCTH paauycoMm I = 0,5 cM B OJHOPOJAHOM
MarHuTHOM mosie ¢ uHaykuueit B = 8 mTn. Onpeaenuts nnuny BosiHbl Ae bpoiis
/. BIEKTPOHA.

2. Har panp HEKOTOpPOro KpucTailjia Moj yriaoMm o = 60° K ee MOBEPXHOCTU
najaeT MmapauielbHbIA MYyYOK AJIEKTPOHOB, ABMKYIIUXCS C OJUHAKOBOM CKOPOCTHIO.
Onpenenutb CKOPOCTh V 3JEKTPOHOB, €CJIM OHHM HMCIBITHIBAIOT UHTEPPEPEHLIHOHHOE
OTpa)XeHUE TMepBOro mopsaka. PaccrossHne d MeXIy aTOMHBIMH IUIOCKOCTSIMH
KpUCTAIIOB paBHO 0,2 HM.

3. HaiiTu morpemHocTs B ONpPENEICHUHU CKOPOCTH 3JIEKTPOHA, MPOTOHA U
netiHKH  Maccod 0,1 Hr, ecnm WX KOOPAMHATHI  YCTaHOBIEHBI  C
HEOMPENCIEHHOCTIO | MKM.

4. B TNOTEHIMAIHHOM SIIUKE IMUPHHOW | HAXOMUTCS IJEKTPOH HA TPEThEM
DHEepPreTuieckoM ypoBHe. OmnpenenuTh B Kakux Touykax uHTepBaa 0 < x< |
IUIOTHOCTh BEPOSITHOCTH HAXOXKIEHHUS DJJIEKTpOHA paBHa Hymo. Onpenenutsb
IUIOTHOCTh  BEPOSITHOCTH  HAXOXKJEHUS, OJJIEKTPOHA Ha YYacTKe MHTepBaa
1/3 < x<21/3.

5. DnemeHTapHas YacTUla B MOTEHIUAIBHOM SIIUKE HAXOIUTCS B MEPBOM
BO30YXJAEHHOM cocTossHHU. KakoBa BEpOSITHOCTh HAaXOXJAECHUS YaCTULBI B CpeAHEN
YacTH MOTeHIUanbHOTro simuka B wuHTepBane (/4 + 31/4)? Oteer mnoscHute
PUCYHKOM.

Tema 22. KBaHTOBO-MeXaHHYeCKoOe OIIMCAHNE ATOMOB

Lens: MoONydeHUE MPAKTUYSCKUX YMEHHMH M HABBIKOB B OOJIACTHM KBAaHTOBO-
MEXaHHUYECKOT0 OIMCAHUS aTOMOB

3aoanue no npakmuyeckou pabome:

Peuurs cnenyromume 3anayu:

1. BpuuCcIUT, MOMEHT MMIYJbCa J| OPOUTAIBHOTO JIBIXKCHUS DSJIEKTPOHA,
HaxoJIsIIIerocs B aToMe: 1) B S-COCTOSIHUU; 2) B P-COCTOSIHUH.

2. ATOM BOJ0OpOJa, HAXOUBIIHICS MEPBOHAYAIHLHO B OCHOBHOM COCTOSIHUH,
MOTJIOTKJI KBAaHT cBeTa ¢ sHeprueit € = 10,2 5B. Onpenenuth U3MEHEHHME MOMEHTA
uMmIiysibca AJ; opOUTanbHOTO ABMKEHUS DJJIEKTpoHA. B B0O30y)XKII€HHOM aTome
AJIEKTPOH HAXOJUTCS B P-COCTOSIHUMU.

3. Ompenenutb  BO3MOXKHBIE  3HAYEHWS  MArHUTHOTO  MOMEHTa |,
00YCJIOBJIEHHOTO OpPOUTAIBHBIM JBIXKEHHEM OJJICKTPOHA B BO30Y)KJICHHOM aToOMeE
BOJOPO/Ia, €CJIM 3HEPrus € Bo30yxkaeHus pasHa 12,09 3B.

4. Wcnonb3ys npunnun Ilaymnm, ykazaTh, kKakoe MakcuMajibHOE 4YUCIO Nmax

DIIEKTPOHOB B aTOME MOTYT MMETh OJMHAKOBBIMHU CJIEIYIOIIHE KBAHTOBHIE YHCIIA:
Dn, L,m ms; 2)n [, m 3)n, I 4) n.
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2 METOJIMYECKUE PEKOMEHJAIIMH 1O BBIITOJITHEHUIO
KOHTPOJIbHOM PABOTbHI

CornacHo y4eOHOMY TUTaHY JUCITUTUIMHBI « DU3HKay HaApaBiIeHUS MOATOTOBKH
35.03.09 [IpomsblmieHHOE PBHIOOJIOBCTBO, MO U3YyYEHHBIM TeMaM MPOBOISATCS
KOHTPOJIbHBIE PAa00ThI. TUIIOBBIE BapUAHTHI JI1 KOHTPOJIBHOM pabOThI MPEACTaBICHBI
B [Ipunoxxenuu A.

OneHka KOHTPOJIBHOU PabOThI MPOU3BOJIUTCA CIAEAYIOIIMM 00pa3oMm:
"OTIMYHO" - TPHUBEACHO MOJHOE PEIICHUE, BKIIOYAIONIEE CIEAYIOIINE
AJIIEMEHTHI:

1) 3anucaHbl (U3HYECKUE 3aKOHBI, SIBJICHHUS WJIM 3aKOHOMEPHOCTH,
IpUMEHEHUE KOTOPBIX HEOOXOAMMO JIJISl PEIICHUS 3a/1a4i BBIOPAHHBIM CITIOCOOOM;

2) IlpuBeneHsl TOSICHEHUS N7 BCEX BBEJEHHBIX B PEIICHUU OYKBEHHBIX
0003HaueHU (PU3NIECKUX BEIMYUH (32 UCKIIOYEHHEM 0003HAYCHUN KOHCTAHT);

3) BreimonHeH pUCYHOK (€CauM TaKOBOM HYKEH) C yKa3aHHEM BcCexX
HEOOXOIUMBIX (PU3NUYECKUX BEITUYMH;

4) npoBeIeHBI HEOOXOAUMBIE MATEMATHYECKUE MPEeoOpa3OBaHUs U PACUETHI,
NPUBOJSIINE K TNPABWIBHOMY YHCIOBOMY OTBETY (JOIYCKAaeTCsl PEIIEHUE «II0
Y4acTsIM» C MPOMEKYTOYHBIMUA BHIYUCIICHUSIMHU );

5) TMpENCTaBIE€H TMPAaBWIbHBII OTBET C YKa3aHUEM €IUHULl H3MEpPEHHUS
WCKOMOW BEJIMYUHBL.

- "xopomio" - [IpaBuiabHO 3anmucaHbl BC€ HEOOXOIUMbIe (PU3UUECKHUE 3aKOHBI,
SBJICHUS WJIM 3aKOHOMEPHOCTM M TIPOBEJAEHBI B IIEJIOM BCE HEOOXOJIUMBbIC
npeobpazoBanusi. Ho MMEIOTCS OJIMH WM HECKOJBKO W3 CIEAYIOUIUX HEIOCTATKOB.
PUCYHOK BBINOJHEH C HEJOCTATOYHOW CTEMEHbI0 MOJAPOOHOCTH, U3 KOTOPOrO HE
OYEBUJHBI TPUBOJMMBIC Jajie€ BBIPAXKEHUS WM MpeoOpa3oBaHusl. 3arucw,
COOTBETCTBYIOIIME MYHKTY 2), TMPEICTaBICHbI HE B IMOJHOM O0BbEME WM
OTCYTCTBYIOT.

N (UJIN)

B peliennn uMErOTCS JTUIIHUE 3alMCH, HE BXOJSIINE B peuieHue (BO3MOXKHO,
HEBEPHBIC), KOTOPBIC HE OTJICNICHBI OT PELICHUS

N(NJIN)

B HeoOXoauMbIX MaTeMaTHYeCKUX MpeoOpa3oBaHUSX WJIM BBIYUCICHUAX
JOMyIIeHbl OMMOKK, U (MJIM) B MAaTeMaTHYECKUX MPeoOpa30BAHMIIX/BBIUMCICHUSIX
MPOMYIIEHBI JOTUYECKU Ba)KHBIC IIATH.

N(AJIN)
OTCyTCTBYET MyHKT 5), UM B HEM JOMYIIEHa OLINOKA.
"yIOBIETBOPUTENBHO"-  MPEJACTABICHBI  3allUCH, COOTBETCTBYIOIIUE

OJTHOMY M3 CJIEIYIONUX ciiydaeB. [IpeacTaBieHbl TONBKO MOJOXKEHUS U (HOPMYIIBI,
BhIpKAONMEe (HU3UIECKHUE 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAMMO JIs
perieHus JaHHOW 3ajaun, 0e3 Kakux-IM0o MpeoOpa3oBaHUil ¢ WX HCIIOJIH30BAHUEM,
HaIpaBJICHHBIX Ha PEIICHUE 3a/1a4u.

NJIN

B pemiennu OTCYTCTBYET OJIHA M3 HMCXOJHBIX (opmyl, HeoOxoaumas st
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perieHus AaHHOW 3adaud (WM YTBEPIKICHUE, JIeKAIlee B OCHOBE DEIICHHUS), HO
IPUCYTCTBYIOT JIOTHUECKH BEPHBIC MPEeoOpa3oBaHUsS C MMEIOIMUMUCST (GopMyIamu,
HaTpaBliCHHBIC Ha PEIIICHHUE 3a/1a4H.

NJIN

B omHO# n3 ucXoaHbIX GOpMysI, HEOOXOMUMBIX IS PEIICHUs JaHHOW 3a1aqu
(w1 B YTBEp)KIICHWH, JIGKAIIEeM B OCHOBE pEIICHHs), IOMyIIeHa OImnoOKa, HO
NPUCYTCTBYIOT JIOTHUECKH BEPHBIC MPEeoOpa3oBaHUS C MMEIOIMUMUCS (GopMyIamu,
HaIlpaBJICHHBIC HA PEIICHUE 3aJa9H.

N

OTCyTCTBYET PUCYHOK MPHU €0 HEOOXOAMMOCTH JIJISl PEIICHUS 3a/1a4H.

"HeynoBieTBOpuTenbHO" - Bce ciyuam penieHusi, KOTOpbIE HE

COOTBETCTBYIOT BBINIIEYKA3aHHBIM KPUTEPHUSM BBICTABIICHHUS OIICHOK.

3 PEKOMEHJIAIIMA ITO CAMOCTOSATEJIbHOM PABOTE

CamocTosTenbHas padoTa - 3TO IUIaHHpyeMash B paMKax ydeOHOro IuiaHa
JeATeNbHOCTh OOy4armuxcss 1o ocBoeHuto coaepxkanus OII BO, xkortopas
OCYLIECTBIISIETCA MO 33JaHUI0, MPU METOJUYECKOM pPYKOBOJACTBE U KOHTPOJIE
npenojasarens, HO 0e3 €ero HeMmOCPEeICTBEHHOro ywactusa. B cocraB
CaMOCTOSITENIbHOM  paboThl MO (U3MKE BXOJUT CAaMOCTOSITEIIBHOE H3Yy4EHHUE
JUTEPaTypbl, CAMOCTOATEIBHOE PEIIEHUE 3a/1a4, BHIMOJIHEHUE KOHTPOJIbHON pabOTHI.
I'maBHOM 1LENBIO METOMWYECKHMX PEKOMEHAAIMN ISl CTYAEHTOB IO OPTraHU3aLUHU
CaMOCTOSTENIbHOM paboThl Mo aucuuiuinHe «®dusuka» sBisieTcss (OpMUPOBAHHE
CIIOCOOHOCTH pelllaTh CTaHAapTHbE (U3WYECKHUE 3a/aud, pa3BUTUE YMEHUH U
HaBBIKOB, HEOOXOAMMBIX ISl PAKTUYECKOTO MPUMEHEHUs (PU3UUYECKUX 3HAHUM Mpu
pelieHnu npodecCuOHAIbHBIX 3a/1au.

[Ipn u3ydyeHun IUCHUIUIMHBI «DPU3HMKA» HCIONB3YIOTCS CIEAYIOUUE BUIbI
CaMOCTOSTENIbHON padOTHI:

- IOJITOTOBKA K MPAKTUYECKUM paboTaM;

- IOITOTOBKA K JIA0OpaTOPHBIM paboTam;

- CAMOCTOSITEIIBHOE PELICHUE 3a/1a4.

MeToauueckue peKOMEHAANNH 110 U3YYEeHUI0 TEOPETHYECKOro MarepuaJsia

BaxHOl COCTaBISOMIEM CAMOCTOSTEIBHOW BHEAYIUTOPHOW IOATOTOBKHU
SABIIAETCS paboTa C JIUTEPATYypPO KO BCEM BHUAAM 3aHATHIA: JICKITUSM, TPAKTUICCKUM
3aHATUSM, JabOpaTOpHbBIM paboTaM, MNpU TOJATOTOBKE K 3a4eTy M DK3aMEHY.
PexoMeHtyeTcst u3yueHue yueOHON TUTEpaTyphl B CICIYIONIEM MOPSJIKE:

- BHUMATEJIBHO MPOYUTATh pabOuyl0 MporpaMMy Kypca M MO3HAKOMHUTHCS C
BOIIPOCAMH, BXOASIIMMHU B Ty WU UHYIO TEMY;

- 10 METOAWYECKHM YKa3aHUSAM YSICHUTh, Kak 3(QekTuBHEe H3ydaTh ITH
BOIIPOCHI;
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- moapo0paTh JTUTEPATypy, PEKOMEHIOBAHHYIO B METOAMYECKUX YKA3aHUAX IS
W3Y4YCHUS JAaHHOU TEMBI (MM BOTIPOCA);

- COCTaBUTh TUIAH N3YYCHUS AUCIUTUINHEI;

- BHHMATEJIPHO TPOYUTATh YYEOHBIM MaTepuai Mo y4eOHHKY WIH y9eOHOMY
II0COOHIO;

- mpu paboTe Han y4eOHOW JUTEeparypod 00s3aTeIbHO HYKHO COCTaBHTH
KpaTKUd KOHCIEKT, KOTOPHIH OKaXET CYMIECTBEHHYIO TOMOIIL MPU IOATOTOBKE K
3a4eTy W DK3aMCHY;

- 110 OKOHYAHUH M3yUYCHUS MaTepralia TeMbI CJIeyeT OTBETUTh Ha BOIIPOCHI ISt
CaMOTIPOBEPKH, YTO TIO3BOJIMT 3aKPEIUTh 3HAHUS TI0 TEME;

- K U3YYCHHIO CIICAYIOIICH TEMBI CIIEAYET MPUCTYNATh TOJIBKO MOCJE TOTO, KaK
BBl YOSIUTECh, UTO MaTepHas MPEABITYIICH TEMBI XOPOIIIO U3YUCH;

- 10 BCEM BOIIPOCaM, KOTOPbIE HE YIaJI0Ch BBISICHUTH B TIPOIIECCE U3YUCHUS
y4eOHOTo Marepuaa, clieyeT oOpamarbes 3a KOHCYAbTAIIUEH K TPENoaBaTelio.

MeToanueckne peKOMEHAALMHU 110 MOATOTOBKE K NMPAKTUYECKUM padoTam

CryneHTbl JOMKHBI CaMOCTOSITEILHO BBIMOJHATh IUCHMEHHBIE 3aJlaHus,
npeajiaraeMble MPU MOATOTOBKE K MPAKTHUYECKUM 3aHATUSAM. BBITTOIHEHUIO TaHHOTO
BUJa paboT MPEaIIeCTBYET CaMOCTOSATEIbHAs TMOATOTOBKA C HCIOJIb30BAaHUEM
COOTBETCTBYIOIIECH JUTEpaTyphbl (Y4EOHUKH, JIEKIUU, METOAMYECKHE MOCOOUSI U
ykazaHusi ¥ Jp.). KOHTpoiabp M OIlEHKAa pe3yabTaTOB BBHITIOJHEHUS CTYACHTaMU
NMCbMEHHBIX 33/IaHWIl HaAINpaBJI€Hbl HAa TIPOBEPKY YCBOEHHUS BCEX DJIEMEHTOB
colepKaHusl Kypca (U3UKH, OCBOCHUS YMEHHM, HABBIKOB, Pa3BUTHS OOIIMX
KOMITETEHIINI, OTIPEICTICHHBIX MTPOTrPaMMON YIeOHON TUCITUTUTHHBI.

4 TUITOBBIE BOIIPOCHI U 3AJAHUSA K DK3AMEHY

Bomnpocsl k 3k3amMeny

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

2. HanpsbkeHHOCTh M TMOTEHIMAN 3JIEKTPOCTaTHYeCcKOoro Tmonst. [lpuHiun
CYyHEpIO3ULUN JJIs1 HaNpPSHXKEHHOCTEHM MOTEHUUAIOB AJIEKTPOCTATUUECKUX TMOJIEH.
Pabota nmo nepemeniennio 3apsiaa B AIEKTPOCTATUICCKOM TTOJIC.

3. DOKBUIOTEHLHAIbHBIE TOBEPXHOCTU. CBA3b BEKTOpa HAMPSKEHHOCTH
ANEKTPUYECKOTO TMOJIS C MOTEHIMATIOM.

4. IloTok BEKTOpa HAMPSHKEHHOCTH AJEKTpUUECcKoro nojsa. Teopema ["aycca.

5. DINeKTpUuYeCKUidl IUMnoJib. [IMMONbHBIN MOMEHT. J(Mmosb BO BHENIHEM
OIHOPOJHOM JJIEKTPUYECKOM I0JIE.

8. JIMDIIEKTPUKUA B IIEKTPUYECKOM Moje. Buabl moiaspu3anuu TUAJIEKTPUKOB.
Dnekrpuueckoe Imoine B AudJeKTpuke.  [loasSpu30BaHHOCTh  HUAJIEKTPHUKA.
Judnekrpuyeckas NPOHUIAEMOCTb CPEIbL.

9. IIpoBOAHUKH B BJIEKTPUYECKOM MOJIE. DIEKTPUUECKOE MOJIE B MPOBOJIHUKAX.
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DnekTpuyecKkas eMKOCTh TPOBOIHUKOB.

10. Konpencaropel. CoenniHEHHWE KOHACHCATOPOB. OHEPrus, 3amaceHHas
koHAeHCcaTopoM. OOBEeMHas INIOTHOCTh SHEPTHUH ICKTPUIECCKOTO OIS,

11. DOnekTpuyeckuil  TOK.  XapaKTEPUCTUKH  DIIEKTPUYECKOTO  TOKA
(HampaBineHue, TWIOTHOCTh, MOABUKHOCT). DIEKTPOABMKYIIAS CUila, HAMIPSKEHUE.

12. 3akon Oma sl OAHOPOAHOTO ydYacTKa IEMU. OJIEKTPUUECKOE
CONPOTHUBIICHUE, MPOBOAUMOCTh. CoeIMHEHUE TPOBOTHUKOB.

13. 3akon Oma 11 HEOTHOPOJHOTO y4yacTKa 1enu. 3akoH OMa JJ1s1 3aMKHYTOMN
nenu. 3akoH Oma B auddepeHmanbHoi Gopme.

14. Pa3BeTBiieHHBIC 1IenH, TpaBuiia Kupxroda.

15. Pabota 1 MoutHOCTh TOKa. 3akoH J[>koyns—JIeHia.

16. MarauTHO€ TOJI€ M WCTOYHUKWA. BEKTOp WMHIYKIHWM MAarHUTHOTO ITOJIS.
[IpuHIMI CyNIEpHO3ULIMIA MAarHUTHBIX TOJIEH.

17. 3akon buo-—CaBapa-Jlamnaca u ero npuMeHEeHHUE JJIs1 pacyeTa MarHUTHBIX
TIOJIEN.

18. Maruutssiii notok. Teopema ['aycca nis marautHOTO mosst. Llupkynsanuns
BEKTOpAa MAarHUTHON UHAYKIHH. (3aKOH MOJIHOTO TOKA).

19. Cuma Awmmnepa. PaGora mo mnepememieHui0 MpPOBOJHUKA C TOKOM B
MAarHUTHOM IIOJIE.

20. Bpamarouii MOMEHT, AEHCTBYIOIIMA HA KOHTYypa ¢ TOKOM B MarHMUTHOM
nosie. [loTeHumanbHas SHEPTUsi KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

21. [Ir>xkeHue 3apsyKEHHBIX 4acTUL B MarHUTHOM mosie. Cuna JlopeHua.

22. Dddext Xoma.

23. HamarnumumBaHue MarHeTukoB. lunore3a Awmmnepa. Krnaccudukarms
MarHeTUKOB, MX CBOMCTBA W OCHOBHBIC XapakTepucTUKU. (/lmamarHeTukw,
rapaMarHeThku, eppoMarHeTUKu, TUCTEPE3UC).

24. TeopeMa O HUPKYISUUM JUIsi MAarHATHOTO ToJiE B BewiectBe. (3aKoH
MOJTHOTO TOKa). [loHsITHE HAMPSYKEHHOCTH MAarHUTHOTO TIOJIS.

25. SIBneHue anekTpoMarauTHOM uHAyKunu. 3akoH @apanes. [Ipasuno Jlenna.

26. SBneHue CaMOMHAYKIIMM W  B3auMOUHAyKIuU. [loHstue 00
WHJIYKTUBHOCTH.

27. DHeprus MarHUTHOTO TOJs, OOBEMHAsI TUIOTHOCTh DHEPTUU MArHUTHOTO
TOJISL.

28. H3MeHeHue cuibl TOKa B IENU MNPU TOAKIIOUCHUH W OTKIIOUCHUU
MCTOYHMKA (IKCTPATOKHU 3aMbIKAHUS U PA3MbIKAHUS LIETIH ).

29. llonnas cuctema ypaBHeHuid MakcBemia B uHTerpaibHOu (opme. Tok
CMEILICHHUS.

30. T'apmMoHWYeckue  DJIEKTPOMAarHUTHbIC  KoJieOaHMsT B  HJICAJIbHOM
konebarenbHOM KoHType. Dopmyna Tomcona.

31. 3aryxaromue konebanus B konedbarenbHoM KoHType. uddepenimansaoe
ypaBHEHUE U €10 pernieHue (06e3 BhIBOA).
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32. OCHOBHbIE XapaKTEPUCTHKHU 3aTyXaIOIIUX JIEKTPOMArHUTHBIX KOJeOaHUM:
JICKPEMEHT, JorapuMUUYECKUN JEKPEeMEHT, KOI(PQPUIIMEHT 3aTyxaHHs, YacToTa,
MIEPUOJ], BOJTHOBOE COITPOTUBIICHUE).

33. BoeiHyX1€HHBIE KoJieOaHus B KoJIe0aTeIbHOM KOHTYpE.
JuddepennmanbHoe ypaBHEHHE U €0 perieHue (6e3 BEIBOAA).

34. Pe3onanc HampsbkeHUsT W Toka. Pe3oHaHcHass uvactora. Pe3oHaHCHBbIE
aMILUIUTYbl. Pe30HaHCHBIE KpPUBBIE.

35. DddekruBHOE (AEHCTBYyIOIEE) 3HAYECHUE TOKA M HANpsHKEHUSA. 3aKOH
Jlxoynsa-JIeHna aisi IEpEMEHHOTO TOKA.

36. [lonsitue 00 37IEKTPOMArHUTHBIX BOHAX. IX OCHOBHBIE XapaKTEPUCTHUKU:
aMIUIMTYJa, JJIMHA BOJIHBI, TI€PHOJA, BOJHOBOE YHUCJIO, BOJHOBOM BEKTOP,
MHTEHCUBHOCTH BOJIHBI.

37. DBolHOBOE YypaBHEHHE. YpPAaBHEHHE IUIOCKOM MOHOXPOMATUYECKOU
AJIEKTPOMAarHUTHON BOJIHBI.

38. DHeprus U UMITYJIbC NEKTPOMArHUTHBIX BOJIH. [lepeHoc dHeprum BOJHOM.
IToTOK PHEpPrUM, INIOTHOCTH MOTOKA d3HEepruu. Bekrop [loliHTHHTA.

39. CgeToBpl€ BOJIHBI, IIKaja JJIEKTPOMATHUTHBIX BOJH. ONTHYECKUI
[I0Ka3aTesb MPEJOMIICHHS U €r0 CBA3b C XapaKTEPUCTUKAMU CPEJIBI.

40. KorepeHTHbIE BOJHBI. YCJIOBHE KOTEPEHTHOCTH. BpeMsi KOrepeHTHOCTH.
OnTuyeckas U reoMeTpuiecKas pa3HOCTU XO/1a.

41. Nnatepdepenuns. YcaoBusi MAKCUMYMOB M MUHHUMYMOB HMHTep(depeHunn
(mnms omTUyecko paszHOCTH xoma W il pazHoctd (a3). Ombeit FOwra. Illupuna
UHTEP(HEPEHIIMOHHBIX MAKCUMYMOB.

42. UnTepdepeHiius B TOHKUX TUICHKaxX. [IpocBeTiaeHne ONTHKH.

43. Tlouarue o nudpakuuu cBeToBbIX BONH. [Ipunumn [tolireHca—®penens.
Merton 300 Openensi.

44. Jludpaxmuss Dpaynrodpepa Ha 1ienu (YCIOBUS MHUHUMYMOB U
MakCUMyMOB). JludpakiimoHHasi perieTka, ee MPUHIUI PadoThl, YCIOBUE TJIaBHBIX
MaKCHUMYMOB.

45. Iudpakuus peHTreHoBckux iyueid. @opmyna Bynbsda-bporra.

46. ITonsiTve NonsipU3alluu CBETA, BUABI NOJsipu3aiuu. CTeneHpb MoJsspu3alui.
3akoH Mamtoca.

47. lonspuzanus cBeTa Ipu NPEIOMIIEHUN U OTpaXeHUU. Yroia bprocrepa.

48. OnTryecKky akTUBHBIE BEIMIECTBA. YTOJ IOBOPOTA MJIIOCKOCTH MOJISAPU3ALIUN
B TBEP/bIX TEJIaX U B pacTBOpax.

49. Ilornomenue ceera. 3akoH byrepa.

50. CnexTpaipHble XapaKTEpUCTUKU NPpUOOpPOB: YyIvIoBas U JIMHEHHas
JUCIIEPCUM, pPa3pellarolasl CroCcOOHOCTh. YIIoBasg AUCHEPCHs W pa3pellarolas
CroCOOHOCTh U(GPAKIIMOHHON PEHIETKH.
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51. TemnoBoe wu3Iy4YeHHE, €ro CBOWCTBAa.  AOCOIIOTHO YEepHOE Teo.
HcnyckarenpHass ¥ moromiareiabHas crnocobHoctu. 3akoH Kupxroda, 3akoH
Credana-bonpiimana.

52. ®opmynsl Buna u Panes—/[xuHca (ocHOBHBIE ujen), YO karactpoda.
3akoH cMenieHus: Buna.

53. DHeprusi U UMITYJAbC CBETOBBIX KBaHTOB. l'mnore3a Ilmanka. ®opmyna
IInanka.

54. ®ororddekT, 3akoHbl CTOIETOBA.

55. D dexr Kommnrona.

56. 3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB, CIIEKTpajbHBIE CepuH, 0000IIeHHAsS
dbopmyna banbemepa.

57. lloctynatel bopa, mpaBuiio KBAHTOBAHUSI KPYTOBBIX OPOMT.

58. Ilpunuun HeompeneneHHoctu [eiizendepra, oLeHKa pa3MepoB U SHEPrUu
aToMa BOJIOPO/ia Ha €ro OCHOBE.

59. YpaBuenue llpenunrepa (BpeMeHHOE W I CTAllMOHAPHBIX COCTOSIHHIA),
HOPMHUPOBKA U CMBICH Y-(PYHKIIHH.

60. KBanToBaHnue sHepruu (Ha npuMepe OJTHOMEPHONU MOTEHUUATBHOMN SIMBI).

61. OTpaxkeHHe U MPEIOMIIEHUE YACTHI] HA HU3KOM MOTEHIMAILHOM Oapbepe,
0COOEHHOCTH TIpoIiecca.

62. OTpaxxeHue U NPeOMIICHUE YaCTULl HA BBICOKOM MOTEHLUAIBHOM Oapbepe,
TYHHEIIbHBIN 3P (DEKT.

63. IlonoxxeHue >EKTpOHA Ha OpOUTE B aTOME BOJIOPOJIA IO KIACCHUYCCKON U
KBaHTOBOU TEOPUHU.

64. OpOutanbHO€ THUPOMArHUTHOE  OTHOWIEeHue. IIpocTpaHcTBEHHOE
KBAHTOBAaHNE MOMEHTA UMITYJIbCA 3JIEKTPOHA.

65. Cnun snektpona. CIMHOBOE THPOMAarHUTHOE OTHOLLIEHHUE, €10 OTIIMYHE OT
opbutansHoro. Maruneton bopa.

66. 3anonHeHne MEKTPOHHBIX clloeB U oOonouek. [Ipunumn ITaymnu.

67. Kparnocts BeipoxaeHus. [IpaBuiio ordopa.

TunmoBble 3a1a4u K IK3aAaMCECHY

Ne 1. B BepmmHax TpeyrojbHuka co cropoHamu no | = 2:102 m HaxomsaTcs
paBHbIe 3apaabl o = 2-10™° Ki. HaliTu paBHOAEHCTBYIOIIYIO CHJI, IEHCTBYIOIINX HA
yetBepThi 3apsan Q = 10° Kn, momenmieHHbli Ha cepeiumHe OJHOW W3 CTOPOH
TPEYTrOJIbHUKA.

Ne 2. 3apskeHHBIN IIAPUK MOJBEIICH Ha TUAJIEKTPUUYECKOM HUTU BO BHEIIHEM
AIIEKTPUYECKOM T10JIe, CUJIOBBIE JIMHUU KOTOPOTO TOPU3OHTANbHBI. IIpu 3TOM HUTH
o0Opasyer ¢ BepTuKanbio yron o = 45°. Ha ckolbKko M3MEHHUTCS YIOJl OTKJIOHEHUS HUTH
IIPY YMEHBIIEHUH 3aps] mapuka Ha 18%?

51



Ne 3. Onpenenuth MOTEHLMAT ¢ TOYKU MOJS, HAXOASIIEHCS HA PACCTOSIHUU
| =5-10 M OT HeHTpa 3apsHKEHHOTO IIapa, €CIM HAIPSHKEHHOCT MO B 5TOM TOUKE
E = 3-10° B/m. OnpenenuTs 3apsn mapa.

Ne 4. PaccrosiHue MeXIy IUTACTHHAMU CIIOISTHOTO KoHAeHcaropa d = 2,2 MM, a
IWIOMWaab KaXkAoW miacTHHbl S = 6:10% M2 IInacTUHBI IPUTATHBAIOTCA C CHIIOH
F=0,4 mH. Onpenenuts pa3HOCTh MNOTEHIHUAIOB A@p MEXIy IUJIACTUHAMUA U
ANIEKTPUYECKYI0 eMKocTh C KOoHeHcaTopa.

Ne 5. Hanpsixenne Ha mmHax snekrpocraniuuu U = 10 kB. Paccrosiaue no
notpedutens | = 500 kM (nuHMSA OByXmpoBoaHas). CTaHIMsS JOJDKHA IEpeaaTh
norpedurento moumHocth N = 100 kBt Ilorepm HampspkeHuss Ha HpoOBOJAax HeE
NOJDKHBI TpeBbllIaTh 4 %. Bpraumcennte Maccy M MEAHBIX NMPOXOAOB HA YYACTKE
AIIEKTPOCTAHLINS — MOTPEOUTEID.

Ne 6. B 0aHOpPOAHOM TOPU3OHTAIBHOM MAarHUTHOM TIOJ€ HaXOJUTCS B
PABHOBECHM TOPU3OHTAJIBHBIN MPSAMOJIMHEWHBIN aJIOMUHHUEBBIA IPOBOJHUK C TOKOM
cuioi | =10 A, pacnonoXeHHbI NEPHEHAUKYISIPHO NoJt0. ONpenenuTb HHIYKIUIO
0JIsA, CYMTAs PaIuyC MPOBOJHUKA PABHBIM I = 2 MM.

Ne 7. J[Ba anekTpoHa ABMKYTCS B OJHOM HAIIPaBJIEHUU BIOJb OJHOM MPSMOU C
OIMHAKOBOM 10 MOYJIIO CKOPOCThIO V = 10% M/c. HaliTn HanpshKEHHOCTh MArHUTHOTO
nosss H 3apsanos npu paccrosuuu Mexay Humu d = 4-10° cm. Touka, mis KoTOpoi
ONPENEIACTCS HANPSHKEHHOCTh MATHUTHOTO IIOJIA, JIEKUT Ha CEPEAMHHOM K

TPaeKTOPHH HepreHUKYIIIpe Ha paccTosaun | = 3-10 " cm.
3AKJTIOYEHHUE

JanHoe yuyeOHOe mocoOue BKIIIOYAET B ceOd OOIIMe METOJUYECKHE yKa3aHUs
M0 M3YYCHHUIO JICKIIMOHHBIX 3aHATUN U MPAKTUYECKUX 3alaHui Mo Kypcy «Dusmkay.
[IpuBogsTCs TUIOBBIE BOMPOCHI M  3aJaHUA K JK3aMEHY, METOAMYECKHE
PEKOMEH/IALMU 110 BBIMOJIHEHUIO KOHTPOJIBHOM U CaMOCTOATENbHBIX paboT. Kpome
TOTO, TMPUBOAUTCS CIIHMCOK JIMTEPATyphbl, KOTOPBIH MOXET OBbITh MCIIONB30BAH IS
MIOBTOPEHUS N3y4yaeMOTo MaTepuaia.

B npeanaraemom mocobuu, Bech Kypc (hM3HMKHU pa3zneneH Ha 25 teM. B kaxmoi
TEME NPECTABICHbI KIIOYEBbIE BOIIPOCH! TEMbI, KIFOUEBbIE MOHATHS, UCIIOJIb3yeMast
JUTepaTypa Mo U3YYEHUIO TEMbI U BOIIPOCHI ISl CAMOKOHTPOJISI, KOTOPbIE TTO3BOJISIOT
aKTUBU3HUPOBATH U 00ECIICUNUTH CAMOCTOSITETTLHYIO padoTy.

Bormpoch! a1 CaMOKOHTPOJISI COCTABIIEHBI TaK, YTO OXBATHIBAIOT BCE OCHOBHBIE
MOJIOKECHHUST TEMBI, YTO JAeT BO3MOXKHOCTH CTYIACHTY IPOBEPUTH, YCBOCH M UM
npopaOOTaHHBI MaTepuan, BBIICHUTb, 4YTO M3 JTOr0 MaTepuaja Cleayer
mpopaboTark MOBTOPHO.

[TpakTdeckue 3aaHusl CoAepkKaT AIEMEHTHI 3aj1a4, KOTOPhIE IMOTOTABINBAIOT
CTYACHTOB K BBITIOJTHEHUIO KOHTPOJIBHBIX paboT.
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B Ilpunoxenuu npencTaBieHbl TUIIOBbIE BAPUAHTHI ISl KOHTPOJIBHON paOOTHI.
3amaun  pacroNioKEHbl B JIOTMYECKOM TOCIENOBaTeIbHOCTU U B MOPSIKE
BO3PaCTAIOLIECH TPYIHOCTH.

CreneHp TpyOHOCTHM 3aJad pAacCUUTaHA HAa YCBOCHHE M 3aKPEIUICHHE
Marepuasa, a Takke Ha BIpaOOTKY y CTy[A€HTOB HaBBIKOB PEILIECHUS 3a1ad.

[TocoOue mpeaHa3Ha4eHO CTyAEHTaM OYHOM (PopMbl OOydeHHs AJisi OKa3aHUs
MOMOIIIM ¥ KOHTPOJISl 3HAHUH 110 COOTBETCTBYIOIIMM pasziesiaM Kypca (GU3HUKH.
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Ipuiaoxenue A
TUIIOBBIE BAPUAHTHI JJ151 KOHTPOJIbHOM PABOTHI

Bropoii cemecTp

Ne 1. JIBe maTepuasibHble TOUKU JABUKYTCS COTJIACHO ypaBHEHUSIM X1= At
+ Bit?+ Citd uxo= Aot + Bot?+ Cot®, rme A; = 4 m/c, B1 = 8 m/c?, C1 = - 16 m/c?,
A; =2 m/c, B, = - 4 m/c?, C, = 1 m/c®. B kakoli MOMEHT BpeMeHH t yCKOpeHHe
3TUX TOYEK OyJeT OMHAKOBBIM? HallTh CKOPOCTH V1 U V2 TOYEK B 3TOT MOMEHT.

Ne 2 Tlununap, pacmojOKEHHBIH TOPU3OHTAJIbHO, MOXKET BpallaThbCs
BOKPYT OCH, COBMAJIAIOIIEH ¢ OChI0 IMIMHAPA. Macca munuaapa My = 12 kr. Ha
UUJIMHIP HAMOTAaIW LIHYpP, K KOTOPOMY MpPUBS3aINA TUpro Maccod My = 1 kr. C
KaKuM yCKOpeHHeM OyzeT ormyckatbes rupsi? KakoBa cuiia HaTSKEHUS ITHYpa BO
BpEMsI IBUKEHUS TUpU?

Ne 3. Illap ckaThIBacTCs C HAKJIOHHOHM TUIOCKOCTH BbicoToi h = 90 cm.
Kakyro nuHeitHy1o cKkopocTh Oy1eT UMETh LIEHTp I1apa B TOT MOMEHT, KOT/Ja I1ap
CKAaTWJICS] C HAKJIIOHHOM TIJIOCKOCTH?

Ne 4. Touka coBepiaeT rapMoHUYECKHE KoyieOaHusA. B HekoTopbIi
MOMEHT BPEMEHH CMEIIEHUE TOUKHU X = 5 CM, CKOpOCTh V = 20 cM/C U yCKOpEHHUE
a = - 80 cm/c®. HailiT LUKIMYECKYI0O 4acTOTy M Hepuoj KonebaHuii, (asy
KOJIeOaHMl B paccMaTpruBaeMblii MOMEHT BPEMEHHU U aMIUIUTYy KOJI€OaHUM.

Ne 5. Onpenenuts naBnenus P; u P; rasa, cogepxamero N = 10° monexyn
1 umerontero oosemV=1 cm?, npu TemneparypaxT1=3 Ku7,=1000 K.

Ne 6. B 6anmone BMectumocThio V = 15 1 HaxoauTces cMeck, coieprKariast
m; = 10 r Bomopoma, m; = 54 r BogsHOro mapa u Mz = 60 T okcuma yriepoa.
Temneparypa cmecu t = 27°C.Onpenenuts 1aBieHue.

TpeTuit cemecTp

No 1. ToHkMI1 ANMHHBIA CTEPKEHb PAaBHOMEPHO 3aPSIKEH C JIMHEHHOMN
miotHocThi0 t= 1,5HKn/cm. Ha mponmomxkeHun ocu CTepXHS Ha pPacCTOSHUU
d = 12 cm ot ero koHIa HaxoauTCs ToueuHbIi 3apsin Q= 0,2 MxKir. OnpenenuTs
CUJTy B3aMMOJICHCTBHUS 3aPSAKEHHOTO CTEPKHS M TOUEUHOTIO 3apsiaa.

No 2. Pesucrop compotuBienue Ry = 50M, BOJBTMETP U UCTOYHHUK TOKa
COEMHEHBI TapasuienbHo. BonbTMeTp mokasbiBaeT Hampsbkenne U; = 10 B.
Ecnu 3ameHuTh pe3ucTop apyrum conpoTuiieHneM R; = 12 Om, TO BOIBTMETP
nokaxet Hampsbkenue U; = 12B. Omnpenenuts 3JIC u  BHyTpeHHee
CONPOTHUBJICHUE UCTOYHUKA TOKA. TOKOM 4epe3 BOJbTMETP MPEeHEOPEUb.

Ne 3. Koxabito n3 npoBojoku conpotuBieHneM R = 1 MmOm Haxomutces B
oaHOpoHOM MarHuTHOM mojie (B = 0,4 Ti). IT10CcKOCTh KOJblIa COCTABISAET C
TuHUAMA UHAYKIuU yroi o= 90°, Onpenenutsd 3apsaa Q, KOTOPHIM MPOTEUET 1O
KOJIBITY, €CJIU €T0 BBIAEPHYTH M3 1o, Ilnomans konsna S=10 cm?.

Ne 4. Ha tonkyto MputbHYIO TuIeHKY (N=1,3) TommuHo#i 1,25 MM magaer
HOPMaJIbHO MOHOXPOMAaTHUYECKHUI CBET. B OTpa’keHHOM CBETE MJIEHKAa KaXKeTCs
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ceeTsiod. Kakol MMHUMaIBbHOW TOJIIMHBI HAAO0 B3ATh TOHKYIO IUICHKY
ckunuaapa (N=1,48), 4ToObI OHA B ITUX KE YCIOBUIX Ka3ajlach TEMHO?

Ne 5. Ha mnyTs 4YacTUYHO TOJIIPU30OBAHHOTO CBE€Ta TOMECTHIIU
nosgpusarop. Ilpu moBopoTe mnonsipuzaropa Ha yroa 60° U3 MONOKEHUS,
COOTBETCTBYIOIIETO MaKCUMyMYy MPOIMYCKaHUS, WHTEHCUBHOCTH MPOIIEIIIETO
CBeTa yMeHbIIWIach B 3pa3za. HaliTu cTenens nmosspusaiy najiaroliero cBeTa.

Ne 6. Ha mmactuny majgaer mMoHoxpomarudeckuii cBer (A=0,42 mkm).
@DOTOTOK MpeKpamaeTcss NpU 3aJepPKUBAIOIIEH PAa3HOCTH MOTEHILHUAJIOB
U = 0,95 B. Onpenenuts paboTy A BBIXOJa 3JICKTPOHOB C TIOBEPXHOCTH
TUTACTUHBI.

Ne 7. Onpenenuts nnuHy BOJHBI Ae bpoiis A, anekTpoHa, HaXOASIIErocs
Ha BTOpOM opOUTE aTOMa BOJIOPOAA.
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JIoKasbHBIN 2JIEKTPOHHBIA METOAUYECKUN MaTEepUa

BsiuecniaB AnatonbeBud llymanos

OU3NKA

Penakrop 3. C. Kpyriosa

Vu.-u3n. n. 4,0. Ileu. 1. 3,5
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«KanmHUHIpaICKHil rOCY1TapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET.
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