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BBEJIEHUE

du3nka — HayKa, U3ydarolias IpoCTEeUIlNe U BMECTE C TEM HamOoiee oOIue
3aKOHOMEPHOCTU SIBJICHU NPHUPOJBI, CBOMCTBA M CTPOCHUE MAaTEPHUH, 3AKOHBI €€
nBUKeHNA. PU3MKa — HKCIEpPUMEHTaIbHasl M TOUHAas HayKa, €€ 3aKOHbI 0a3HupyroTcs
Ha ONBITHBIX (aKTax M MPEACTaBISAIOT COOOM KOJMYECTBEHHBIE COOTHOIICHHUS,
chopMyIrpoBaHHBIE HA MaTeMaTHYeCKOM s3bIke. braromapst 0OIIHOCTH MPOSIBICHUS
¢uznyeckre MOHSATHS M 3aKOHOMEPHOCTH JIeKAaT B OCHOBE BCErO €CTECTBO3HAHUSI.
bakanaBpy npuxonuTcsi UMETh JI€JI0 C 3aKOHAMM (PM3UKH U METOJaMH UCCIIEOBAHUN
(pU3NYECKUX MPOLIECCOB.

HeoOxomumo wn3ydare Kypc cUCTEMAaTHdecKu. M3yueHue (Qu3umku B ciKaTble
CPOKH TIEpe]] 9K3aMEHOM HeE J1aCT TIYOOKUX M MPOYHBIX 3HAHHIM.

BriOpaB kakoe-nmubo ydeOHOe MNocoOM€ B KayeCTBE OCHOBHOIO, CIEIYET
[OJIb30BaThCA UM MPU MU3YYEHUHM BCETO Marepuaa (4acTu, pasziesna). 3aMeHa OJJHOTO
OCOOMS APYTUM B IIPOLIECCE M3YUYEHUSI MOXKET IPUBECTH K YTpare JOIrMYECKOM CBSI3U
MEXIy OTAEIbHBIMU BONpOCcaMH. Eciii OCHOBHOE MOCOOME HE NaeT MOJIHOTO WU
SCHOTO OTBETAa HAa HEKOTOpPHIE BONPOCHI MPOrpaMMbl, HEOOXOAUMO OOpamarbcs K
IPYTHUM YYEOHBIM MTOCOOHSIM.

[Ipu uTeHNM y4yeOHOro NocoOust HEOOXOAUMO COCTABIATh KOHCIIEKT, B KOTOPOM
CIIelyeT 3alluChiBaTh 3aKOHbl U (OpPMYJbl, HUX BBIpaXKarollue, OMNPEHACIICHUS
(U3HUECKUX BEIMYMH M MX €IUHUL, JEJIaTh YEPTEKU W PEIIaTh TUIIOBBIC 3aJa4H.
[Ipu pemrennu 3a1a4 nonb3oBarbes MexyHapoaHou cucreMoit enunumil (CH).

CamocrosiTenbHasi padoTa 1Mo M3ydeHHIo (U3HKU TpeOyeT CHCTEMaTH4YEeCKOTO
KkoHTpoJIs. [Io3TOMY IOCIE N3ydEeHHsI OYEPETHOTO pa3ielia CIENyeT CTABUTh BOIIPOCHI
M OTBEYaTh HAa HUX, OMHUPAsACh Ha pabouylo MPOrpaMmy IO Kypcy QpU3UKH.

OcBoeHure AUCIUIUIMHBI TO3BOJISIET:

- pelaTb KOHKpETHbIE (PU3NUYECKUE 3a]]a4l U TPOOJIEMBI C TIPUBIICYEHUEM
COOTBETCTBYIOLIETO MaTeMaTHYECKOTO anapara;

- IPOU3BOAUTH U IPaMOTHO 00padaThIBaTh MPOCTEUILINE U3MEPEHNST OCHOBHBIX
(bU3UYECKUX BEIUYMH;

- hopMupoBaTh 0A30BbIC 3HAHMS, YMEHUS U HABBIKH ISl YCIEIIHOTO (B T.4.
CaMOCTOSTEJIbHOT0) OCBOCHHMSI Pa3JIMYHBIX TEXHOJIOTUH.

Kypc co3maer ¢ynnameHnTanpHyto ©0a3y [uisi JajibHEHIIEro HM3y4YeHUs
OOLIETEeXHUYECKUX U CIEUUANbHBIX JUCHUUIUIMH U JUIsl YCHEIIHOM MOCHEaYomen
NEeATEIBHOCTH B KaUe€CTBE IUILNIOMUPOBAHHOTO CHEIManncTa — OakaaaBpa.

B pe3synbrare 0CBOCHMS TUCUMIUIMHBI CTYAEHTHI TOJKHBIL:

3Harh:

- OCHOBHBIE CUCTEMBbI €IMHUI U3MEPEHUS (PU3NUECKUX BEIUUNH;

- OCHOBHBIE MAaTE€MaTHYE€CKHWE METOJIbl, WCHOJb3yeMbl€ TMpPU PEIICHUH
du3nuecKux 3aaay;



- hynnamenTanbHbIe PU3NYECKIE 3aKOHBI U X B3aUMOCBSI3b;

- IPUHITATIEI OCHOBHBIX (PU3UUYECKUX TCOPHIA.

YMeTs:

- INIAHUPOBATH U MPOBOJANTH HECIIOKHBIE SKCIIEPUMEHTAJIBHBIC NCCIICIOBAHNS;

- OOBSCHATH B paMKax OCHOBHBIX (U3MYECKUX 3aKOHOB PE3yJIbTaThl,
MOJYYEHHBIE B IPOLIECCE IKCIIEPUMEHTA;

- CTPOUTH MPOCTEUIITNE TEOPETUICCKIE MOACITH (PU3NICCKUX SBICHU;

- IPEJICTABIISATH PE3YJAbTAThI SKCIIEPUMEHTAIIBHBIX U TEOPETHUECKHUX
UCClIeIOBaHUM B rpapriueckoM BUJIE;

- pelaTh TUIIOBBIE 3aJa4u, AeNaTh MIPOCTEUIINE KaU€CTBEHHBIE OLICHKHU.

Bnaners:

- IPEACTABICHUAMHU O MAaTEMaTUYECKOM aIapare, IpUMEHSIEMOM B Pa3INYHbIX
paznenax Gu3uKu;

- MpEACTaBICHUSAMHU O (PyHIAMEHTAJIHLHOM XapaKTepe OCHOBHBIX (M3HUECKUX
3aKOHOB;

- TpeACTaBICHUSIMH 00 OCHOBHBIX MOJIEJSX, UCIIOJIB3YEMBbIX B COBPEMEHHOM
dusuke;

- IPEACTABJICHUSAMU O POJIU IKCIIEPUMEHTA B (DU3HKE;

- TPEACTaBICHUSIMU O MpoOIeMax COBPEMEHHOW (HU3HUKH, OMPEIEISIFOITNX
Pa3BUTHE MEPEOBBIX TEXHOJIOTHI B 0071aCTH 3JIEKTPOHHOTO TPUOOPOCTPOCHUS.

JucuunnvHa «®Pu3nka» OTHOCUTCA K MareMaTuuecKOMY U €CTECTBEHHOHAYYHOMY
MOJIYJII0 00pa30BaTeIbHOM MporpaMMbl OakajlaBpuata Mo HAIMPaBIECHUIO MOATOTOBKHU
19.03.03 [IpoayKThl MATAHUS KUBOTHOTO TPOUCXOKICHUS.

3HaHWs, YMEHUS U HABBIKH, TTOJTYYCHHBIE NTPU OCBOCHUM JAHHOW AUCHUIUIMHEI,
HCTIONB3YIOTCS B IalibHEHIIEH podeccnoHaaIbHON AesTeTbHOCTH.

J{nst yenenmHoro oCBO€HUsT AUCHUUTUIMHBI « DU3KKa», CTYAEHT IOJKEH aKTUBHO
paboTaTh Ha JICKIIMOHHBIX M TMPAKTUYECKUX 3aHATHUSIX, BBITIOJHATH JAOOpaTOpHBIC
paboThI, OPraHU30BBIBATH CAMOCTOATEIbHYIO BHEAYIUTOPHYIO JAESTEIHHOCTD.

JIist  oneHWBaHMS TMOATAHOTO  (POPMUPOBAHUS  PE3yJIbTATOB  OCBOCHUS
JTUCHUIUIMHBL  (TEKYIIMM KOHTPOJIb) MPEIyCMOTPEHBI MPAKTUYECKUE 3aJaHusl.
Pemenne mnpakThueckux 3ajad, OOY4YarONIUMUCS TMPOBOJUTCA Ha MPAKTHUYECKUX
3aHATUSAX ITOCJIE U3YYEHUS COOTBETCTBYIOIINX TEM.

dopma arTecTaumu 10 AUCHUILUIUHE:

ouHas (popma, BTOpOIl CEMECTp - 3aUeT;

ouHas (popma, TpeTuil ceMecTp — IK3aMeH.

[IpoMmexxyTouHast arrecTranuss NOPOBOAUTCA B BHUIE 3a4era, K KOTOPOMY
JOIYCKAKOTCS CTYJACHTBI, OCBOMBILINE TEMbI KypCca W BBINIOJHUBIIME MPAKTUYECKHUE,
J1a00paTOPHBIE U KOHTPOJIbHBIE PA0OTHI.

[IpomMeXyTOUHOM aTTeECTAMEN T10 3aBEPUICHUIO Kypca ABJISETCA YK3aMEH.

JIns1 OLleHKH pe3yIbTaTOB OCBOCHUS JUCIUIIIIMHBI UCTIOJIB3YIOTCS:

- OLICHOYHBIE CPEICTBA MOATAITHOTO (POPMHUPOBAHUS PE3YIHTATOB OCBOCHHUS;



- OIICHOYHBIEC CPEACTBA JIJII NPOMEKYTOUHOU (3aKITIOUUTENIbHOW) aTTECTAllUU IO
JVCLUTUIAHE.

K oneHouHBIM cpelicTBaM MOATamHOro (POPMUPOBAHUS PE3yJIbTATOB OCBOCHUS
JTUCHUTUIMHBI OTHOCSITCSA:

- 33IaHUS] U KOHTPOJIbHBIE BOMIPOCHI K MPAKTUYECKUM paboTam;

- 331aHUS K KOHTPOJILHOM pabore;

- KOHTPOJIbHBIE BOITPOCHI IO TAO0OPATOPHBIM padoTaMm.

K olileHOYHBIM cpencTBaM JJisl MPOMEKYTOUHOU (3aKITIOUUTENIBHOW) aTTeCTalllU
0 TUCIUIUIMHE, TIPOBOIUMOM B hopMe dK3aMEHa, COOTBETCTBEHHO OTHOCSITCSI:

- BOITPOCHI K 3K3aMEHY.

[IpomexxyTouHast aTTecTarys Mo JUCITUIUITMHE TMPOBOAUTCS B (OpMe dK3aMeHa.
K sx3ameny nonmycKaroTCsl CTYJEHTHI:

- IOJIOKUTEIBHO aTTECTOBAHHBIE IO PE3YyIbTATaM OCBOCHUS TUCIUTLINHBI,

- MIOJTYYUBIIKE TOJIOKUTEIBHYIO OIEHKY MPH BBIMOJIHEHUU KOHTPOJIBHBIX PadoT;

VYHuBepcanpHas cUCTeMa OIEHUBAHUSI PE3YJIbTATOB OOYUECHHS BKIIOYAET B CeOs
CUCTEMBl  OILICHOK: 1)  «OTIM4YHO»,  «XOPOWIO»,  «YIOBIETBOPUTEIHLHOY,
«HEYJOBJICTBOPUTEIBHO»; 2) «3auTeHO», «He 3aureHo»; 3) 100 - OamwibHyIO
(IpOLEHTHYI0) CUCTEMY U MPaBUJIO MEPEBOA OLICHOK B MATHOAIILHYIO CUCTEMY.

Tabnuna 1 — Cuctema OlIEHOK U KPUTEPUU BBICTaBJICHUS OILICHKU

Cucrema 2 3 4 5
OLIEHOK 0-40% 41-60% 61-80 % 81-100 %
«Heyf:;':sz:()pn- «y)I(T):J']::IT{Eng- «XOPOIII0Y «OTJIMIHO»
Kpurepunii «HEe 32YTEeHO» «3a4TEHO»
1. CucreMHOCTH B Oo6uanaer Oo6ianaer Oo6nagaer O0azaeT moJHOTOM
MOJIHOTA 3HAHUM B YACTUYHBIMU U MHUHUMAaJIbHBIM HAO0OPOM 3HAHUM, | 3HAHUU U CUCTEMHBIM
OTHOIIEHUH Pa3pO3HEHHBIMH HabopoM JIOCTAaTOYHBIM TS | B3TUIAIOM Ha
H3y4aeMbIX 3HAHUAMU, 3HAHUH, CHUCTEMHOTO M3y4aeMblid 00BEKT
00HEKTOB KOTOPBIC HE MOXKET | HEOOXOIUMBIM B3IJISIAa Ha
HAy4YHO KOPPEKTHO | JUIsi CHCTEMHOIO | M3y4aeMbIil
CBSI3BIBATh MEXKIY | B3TJIsa Ha 00BEKT
€000 (TOJBKO W3y4YaeMBbIit
HEKOTOpHIE U3 00BEKT
KOTOPBIX MOXKET
CBSI3BIBATH MEXKITY
c000i1)
2. Pabora c He B cocTostHumn MoxeT HalTH MokeT HaiTH, MosxeT HalTH,
uHpopmanmei HaXOJIUTh HEOO0XOUMYIO WHTEPIIPETUPOBATh| CHCTEMATH3UPOBAThH
HEOOXOANMYIO UHGOPMAIUIO B | U CUCTEMAaTHU3UPO- | HEOOXOIUMYIO
UHGOPMAITHIO, paMKax BaTh uHGOPMAIIHIO, a TAKXKE
JM00 B COCTOSIHMM | TIOCTaBICHHOMN HE00XO0IUMYIO BEISIBUTH HOBBIC,
HaXOJIUTh 3a/1a9u rH(pOpMAIUIO B JTOTIOJTHUTETbHBIC
OT/IEITbHEIE pamkax HCTOYHHUKH
(hparMeHTHI ITOCTaBJICHHOM nHGPOpPMAIUH B paMKaX
nH(pOpPMAIUH B 3a/1aun MOCTABJICHHOM 3a/1a4u
pamKax
MOCTaBJICHHOU
331291
3. HayuHnoe He moxet nenath B cocrosHnM B coctosnun B coctosnun
OCMBICJIEHH e HAy4YHO OCYIIECTBIISTh OCYIIECTBIISTh OCYIIECTBJISTh
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Cucrema 2 3 4 5
OILIEHOK 0-40% 41-60% 61-80 % 81-100 %
«Heyilg;:}elziopn- «yzu;:;:s:;gpn— «XOPOLIO» «OTJINYHO»
Kpurepnii «He 3a4YTEeHO0» «3aYTEHO»
H3y4aemMoro KOPPEKTHBIX Hay4HO CHCTEMATUYECKUH | CHCTEMaTUYECKUH 1
siBJICHHS, Mpollecca, | BEIBOAOB U3 KOPPEKTHBIN Y HAY9IHO HayYHO KOPPEKTHBIH
o0beKTa MMEIOIINXCS Y HETO | aHaIu3 KOPPEKTHBIM aHanu3
CBEJICHUI, B MIPEeI0CTaBIICH- aHanu3 MPEeI0CTaBICHHOM
COCTOSIHUU HOU TIPEAOCTaBIICHHON | HHpOpMAIINH,
MPOAHAIM3UPOBATE | WH(GOPMAIUU nH(popMaIuy, BOBJICKACT B
TOJIBKO HEKOTOPBIC BOBJICKACT B HCCIICAOBAHUE HOBBIC
13 UMEIOTIIXCS Y HCCIEI0BaHUE peeBaHTHBIC
HETO CBEIACHUN HOBBIE MOCTaBJICHHOM 3a7a4e
peeBaHTHBIC JIaHHBIE, TIPEAJIaracT
3aja4e JaHHbIE HOBBIE PAKyPCHI
TMOCTaBJICHHOM 3aJaun
4. OcBoeHnne B cocrosanun B cocrosanun B cocrostnnn He Tonwpko Biameet
CTAHJAPTHBIX periaTh TOIBKO pemaThb pemaTh aJITOPUTMOM U
aJIrOpuTMOB (hparMeHTHI MOCTaBJIEHHBIE MOCTaBJIEHHBIE MOHHUMAET €0 OCHOBBI,
pelnieHust ITOCTaBJICHHOM 3aJa44 B 3a7a44 B HO | TIpeJjIaraeT HOBbIC
npodeccHoOHATIBHBI | 33/1a4H B COOTBETCTBUHM C | COOTBETCTBHU C pelIeHus B paMKax
X 3aJa4 COOTBETCTBHH C 3aJaHHBIM 3aJaHHBIM MOCTAaBJIEHHOM 3a1a4u
3aJaHHBIM aNTOPUTMOM ANTOPUTMOM,
aJII‘OpI/ITMOM, HC IIOHUMAcCT
OCBOMII OCHOBBI
TIPEI0KESHHBII MIPEIII0KEHHOT O
aNTrOpPUTM, anropuT™Ma
JIOITYCKAET OIIMOKH

Jl7is yCHenrHoro OCBOEHUS TUCHUIUIMHBI «Du3nka» B y4eOHO-METOINYECKOM
MOCOOMHU M0 HW3YyYEHHWIO NUCHUIUIMHBI MPUBOAUTCS KpPATKOE CONEp)KaHWEe KaKIou
TEMBbl 3aHATHUS, MEPEUYEHb BOMPOCOB JUIsl MOJATOTOBKH K MPAKTUUECKUM 3aHITHSIM,
3aJlaHusl I KOHTPOJBbHBIX pabOT M BOIPOCHl OPraHU3allid CaMOCTOSITENbHOM
paboThI CTYJEHTOB.

1. METOJIMYECKHE PEKOMEH/IAIIAY 110 U3YYEHUIO
TV CTUTIIAHBI

OcBamnBas kypc «Pu3nKa», CTYJACHT JOJDKEH HayYHThCS pad0TaTh HA JICKITUSX,
MPAKTUYECKUX 3aHATUSX M OPTraHU30BBIBATH CAMOCTOSTEIBHYIO BHEAYJIUTOPHYIO
NesTebHOCTh. B Hawane nexknuu HEeOOXOAMMO YSICHUTH II€Nib, KOTOPYIO JIEKTOP
CTaBUT Tiepes; coOOl W cTyneHTamMH. BaXHO BHHUMATENBLHO CIyIlaTh, OTMEYaTh
HanOoJIee CYIICCTBEHHYI0 HHPOPMAIIMIO U KPAaTKO €€ KOHCIIEKTUPOBATh; CPAaBHUBATH
TO, YTO YCIJBIIIIAHO Ha JICKIIUU C MPOYMTAHHBIM M YCBOCHHBIM paHEe MaTEPHAIIOM,
VKJIaJbIBaTh HOBYIO HH(POPMAIMIO B COOCTBEHHYIO, YK€ HMEIOIIYIOCS, CUCTEMY
sHauii. [lo Xomy JekmuM HEOO0XOAUMO TMOJYEPKUBATH HOBBIE TEPMUHBI,

OIIpCACIICHMA, YCTAHABJIMBATh UX B3aUMOCBSA3b C U3YYCHHBIMU PAHCC IMOHATHAMMU.
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OCHOBHBIMU BHJIaMHU Y4YEOHOUW JESITEIIBHOCTH B XOJ€ W3Y4YEHUS Kypca
SIBJISTFOTCSI JICKIIUW, TIPAKTUYECKUAC 3aHATHS U JTa0OpaTOPHBIC PaOOTHI.

[Ipu uTeHun Jekuui nTpenoaaBaTesb UMEET IPaBO CaMOCTOSITEILHO BHIOUPATH
dbopMbl M METOABl M3JOXKEHMUS] Marepuana, KOTopble OyAayT CcrnocoOCTBOBAThH
KauEeCTBEHHOMY €ro ycBoeHuwo. IIpu 3ToM mpemnogaBareiib B YCTaHOBICHHOM
MOPSIZIKE MOXET MCIO0JIb30BaTh TEXHUYECKUE CPEACTBA OOYy4YEHHUs, UMEIOIIMECS Ha
Kadenpe 1 B yHUBEPCUTETE.

Bmecre ¢ Tem, BCSKHMI JIEKIIMOHHBIM KypC SIBIIIETCS B ONPEACIECHHOM MEpe
aBTOPCKUM, TIPEJICTABIIAECT COOOM TBOPUECKYIO NIEPepadOTKy MaTepuaia u HEeM30exKHO
OTPAKAET JIUYHYIO TOUKY 3pEHUS JIEKTOPA Ha MPEIMET U METO/IbI €0 MPENOAABAHUS.
B oToi1 cBs3M mpeAcTaBisAeTCS IEIecOOOpasHBIM TPHUBECTH HEKOTOPBIE O0OIIHe
METOJIMYECKUE PEKOMEHIAIMU TI0 MOCTPOCHUIO JEKIIMOHHOTO Kypca U (popMaM ero
penoJaBaHusl.

JlekiMu COCTaBIISIIOT OCHOBY TEOPETHUYECKON TMOArOTOBKM M TOCBSIIECHBI
M3JIO)KEHUIO KJIACCMYECKUX TMPUHIMIOB W METOJ0B obOnactedt Qusuku. [lpu
MPOBEJICHUN JIEKIIMI HEOOXOJIUMO HCIOJIb30BaTh TEXHUUYECKUE CPENICTBA OOyUCHUS,
OUOC, npuMeHSTh METOJbl, CIHOCOOCTBYIOIIME AaKTUBU3AIMU I103HABATEIHHOU
NesTeNbHOCTH ciymiaTenei. Ha nekiusax menecoo0pa3Ho TEOpEeTUYECKH MaTtepual
WJUTEOCTPUPOBATh PACCMOTPEHUEM PAa3JIMYHBIX MNPHUMEPOB M KOHKPETHBIX 3a7ad.
Nmeer cMbIcT mOpUBJIEKATh CTYACHTOB K OOCYXXICHHIO KaK paccMaTpuBaeMoro
BOIpOCa B IIEJIOM, TaK W OTJEIbHBIX MOMEHTOB PaCCyXIACHUW U JI0KA3aTENbCTB.
HeoOxoaumo Takke HCHOIB30BaTh BO3MOKHOCTA MPOOJIEMHOTO  HU3JIOKECHHUS,
JTUCKYCCHU C IIEIbI0 aKTUBU3ALMU IESITEIbHOCTH CTYIEHTOB.

[IpakTyeckne  3aHATUS  OPOBOASTCS  JJISI  3AKPEIUICHUS.  OCHOBHBIX
TEOPETUUYECKUX TMOJIOKEHUNM Kypca W peaju3allid UX B MPAKTUYECKUX pacuerax,
dbopMUpOBaHUS U PA3BUTHS Y CTYJEHTOB MBIIIJICHUS B paMKax OynyIiei mpodeccum.

Ha mnpakTudeckux 3aHATHSIX ClIeTyeT AOOMBATHCS TOYHOTO M aJEKBATHOTO
BJIQJICHUS TEOPETUYECKUM MATEPUAIIOM U €T0 IPUMEHEHHUS 1JI PELICHUs 3a/1a4.

BaxxHbIM 3BE€HOM BO BceW cucTeMe OOy4YeHHs SIBISIETCS CaMOCTOSITENIbHAs
pabota oOydaroniuxcsi. B 1mHUpoKOM CMbICIE TMOJ HEH claeayeT MOHUMAaTh
COBOKYITHOCTh BCEUM CaMOCTOSITEJILHON JIEATEIbHOCTH CTYACHTOB, KaK B OTCYTCTBUH
MpernojaBarelis, TaKk U B KOHTakTe ¢ HUM. OHa SBJISIETCS OJIHUM W3 OCHOBHBIX
METOJ/IOB TMOUCKA ¥ MPUOOPETEHHSI HOBBIX 3HAHHM, pabOTHI C JUTEPATYPOH, a TAKKE
BBITIOJTHEHHUS TIPEJIOKEHHBIX 3aaanuil. [IpenogaBarens mpu3BaH OKa3biBaTh B 3TOM
METOAMYECKYIO TOMOIIb CTYJAEHTaM W  OCYIIECTBISATH  PYKOBOACTBO  MX
CaMOCTOSTEIILHOM PaOOTOM.

HeoOxoaumo KOHTpONMHPOBATH CTENEHb YCBOCHUS CTYIEHTAMU TEKYIIETro
Marepualia, a Tak)k€ YPOBEHb OCTATOUYHBIX 3HAHHUM MO YK€ U3YUYEHHBIM TEMaM.

[Ipy wu3ydeHUMM Kypca MpeayCMOTPEHBI clieayromue G(OpMbl  TEKYIIETro
KOHTPOJISL:



- OIPOCHI 0 TEOPETUUECKOMY MaTepHUaly;

- KOHTPOJIb HA TPAKTUYECKUX 3AHATHSIX;

-KOHTPOJIb Ha JJA0OPATOPHBIX 3aHATHUSX;

- BBITIOJTHEHUE U 3alIUTa KOHTPOJIBHBIX padoT;

[IpomMexxyTOUHBI KOHTPOJIb OCYIIECTBIIsIeTCS B (GopMe cllayu 3adera BO 2
CEMECTpE, dK3aMEHa B 3 CEMECTPE U UMEET LEIIBI0 ONPEAEIUTD CTEIIEHb JOCTUKECHHS
y4eOHBIX IeJIeH TT0 TUCIUTUTNHE.

C nenbto GopMHUpPOBaHUS MOTHBAIMM M TOBBIIICHUS WHTEpeca K MpEeAMETY
0oco0oe BHUMaHHUE MPU YTEHUH Kypca HEOOXOJUMO OOpaTUTh HAa TEMBbI, KOTOPHIC
MOXXHO MPOUJUTIOCTPUPOBATH MpPUMEpPaMU M3 MpaKTUYECKOM cdephl, CBs3bIBas
TEOPETUYECKHE TOJOXKEHUs C Oyaymed mnpopecCHOHaNbHON —AESITeNbHOCTHIO
CTYJIEHTOB.

TemaTudeckuii maH JeKIIMOHHBIX 3aHsATUH (JI3) mpencrasiieH B Tabnuiie 2.

Tab6mnua 2- Tematnueckuit wian JI3

HOMep ConepmaHHe JICKIIMOHHOI'O 3aHATHA
TEMBI

1 Lenu u 3anaun qucuuriuHel. Knaemaruka

2 JIlnHamuka

3 DHeprus

4 MoMeHT umnyJsibca U JTMHAMUKa

BpaliaTCJIbHOIO JABHUKCHUA

5 DJIEMEHTbl MEXaHUKH CIUIOLIHBIX CPe/T
6 MexaHnueckue KoJieOaHus U BOJIHEI

7 deHOMEHOJI0TUYECKask TEPMOJUHAMUKA
8 MosneKkynspHO-KMHETUYECKAs TEOPHs

9 DieMeHThI PU3NIECKON KMHETUKH

10 DIEKTPOCTaTUKA

11

IIpOBOIHUKH B JIEKTPUYECKOM I10JIE

12 JIM3IEKTPUKU B SIIEKTPUYECKOM IOJIE

13 IToCTOSIHHBIN PIEKTPUYECKUN TOK

14 Marautocraruka

15 MaruuTtHoe 110JIe B BeIlleCTBE

16 DNEeKTpOMarHuTHasI MHAYKIIUS

17 YpaBHeHus Makcseiuia

18 DNeKTpOMarHuTHhIE KOJICOAHUS U
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BOJIHBI

19 | UaTepdepentus BoiaH

20 | Audpakius BOIH

21 [Tonspuzanus BoH

22 KBaHTOBRKIE CBOMCTBA
ANIEKTPOMATHUTHOTO U3Ty4YCHUS

23 [lmanerapHas MoAeab atoma

24 KBanToBasg MexaHuka

25 KBaHTOBO-MEXaHUUYECKOE OIMUCAHUE

ATOMOB 1 MOJICKYJI

Ecnu nexTop mpuriamaeT CTyJIeHTOB K IUCKYCCUH, TO HEOOXOAUMO MPUHSTH B
Hel akThuBHOE ydacTue. Eciu Ha JeKIuu CTyICHT HE TOJIyYrJI OTBETAa Ha BOSHUKIIINE
y HEro BOIPOCHI, OH MOXET B KOHIIC JICKIIMU 33/1aTh 3TH BOMPOCHI JIEKTOPY Kypca
JUCHUTUIAHBI.

Tema 1. Illeau n 3agaum qucuuiuinabl. Kunemaruka

Knrouegvie 6onpocol memvl:

I. Henp w 3amaud JUCHUIUIMHBL. MeECTO JUCHMIUIMHBI B CTPYKType
oOpazoBatenbHOU MporpamMMel. [InanupyemMblie pe3ysnbTaThl OCBOCHUS TUCIUTLITAHBI.

2. OCHOBHbBIE KHHEMATHYECKUE XAPAKTEPUCTUKH KPUBOIMHEHUHOTO JIBHXKCHUSI:
CKOpPOCTb U YCKOPEHHE.

3. HopmanpHOE 1 TaHT€eHIIMANBHOE YCKOPEHHUE.

4. KuHemaTuka BpalareJabHOrO ABWXKCHUSA: YITIOBAas CKOPOCTh M YIJIOBOE
YCKOPEHHUE, UX CBA3b C JINHENHOW CKOPOCTBIO U YCKOPEHUEM

Knrouesvie nomsimusi: CKOpPOCTb, YCKOPEHHE, KPUBOJMHEWHOE JBUKEHUE,
BpalaTeaIbHOE ABUKEHUE

JIuteparypa: [5, c. 7—13]

Memoouueckue pexomenoayuu

JlanHas TeMa M3ydaeT KMHEMAaTHKY - pa3/iesl MEXaHHKH, B KOTOPOM H3ydaeTcs
JIBMDKEHUE MaTePUAIIbHBIX TEJ B MPOCTPAHCTBE C TEOMETPUIECKOM TOUKH 3PEHUS, BHE
CBSI3M C CHJIAMU, OTIPECIISIIONTUMU ATO JBUKCHUE.

[lon nBWXKEeHWEM TOYKH, MEXAHHMYECKUM JBHIKEHUEM, TIOHMMAIOT
M3MCHCHHE TIOJIOKEHUS TOUYKH WJIM Tejla B MPOCTPAHCTBE. JIBMKCHUE TOYKH WIIH Tela
IIPOUCXOAUT B TPOCTPAHCTBE C HM3MEHEHHWEM BpEeMeHH. [Ipwm 3TOM MpPOCTPaHCTBO
MIPENANOoNIaraeTcs TPEXMEPHBIM JBKIMJIOBBIM. Ero cBoiiCTBAa BO BCEX TOYKaX H
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HANPABJIECHUSIX OJWHAKOBBI W HE 3aBUCAT OT TEJI, HAXOASALIMXCA B HEM, U OT HX
nBrkeHui. Takoe mpoCTpaHCTBO HA3bIBAIOT A0COIIOTHBIM.

UtoOBI XapaKTepr30BaTh ABMIKECHUE KAKOW-TMOO TOYKH WJIU Telia, HYKHO
CPaBHUThH MX IOJIO)KEHHE C TOJIO)KEHUEM KaKoro-jiubo JApyroro Teja, Ha3bIBAEMOTO
TEJIOM oOTcyeTa. B KHHeMaTuke HBW)XEHHME 3aJal0T OTHOCUTEIBHO KaKOW-JIHO0
CHUCTEMBI OTCYeTa. 3a/aTh ABUKCHHE TOUYKH WM TeJla OTHOCHTEIHHO KaKOW-JHOO
CHUCTEMBI OTCUETA — 3HAYUT JAaTh YCIJIOBHS, MO3BOJISIIOIINE HAUTH IOJOKECHUE TOUYKH
WIH TeJla B JTI000 MOMEHT BPEMEHU OTHOCUTEIBHO 3TOM CUCTEMBI OTCUETA.

JIBM>KyIascsi To4ka OMUCHIBAET B IPOCTPAHCTBE HEKOTOPYIO JINHHUIO.

Ota  JMHMS,  TOpeCTaBsiomas  coO0OM  TeOMETpUYECKOE  MECTO
MOCJICIOBATENbHBIX TMOJOXKECHUN JABIKYILIECUCA TOYKM B PACCMAaTPUBAEMOW CHUCTEME
OTCYETa, HA3bIBAECTCA TpAaeKTOpren Touku. [1o Buay Tpaekropuu BCce NBUKEHUS TOUKH
JIEJISITCS Ha TIPSIMOJIMHEWHbBIE W KpUBOJIMHEHbIE. CyIIeCTBYIOT TPH CIlocoba 3a1aHus
JIBUKEHUSI TOUKHU: €CTECTBEHHBIN, BEKTOPHBINA U KOOPAUHATHBIN.

[Ipy wu3yuyeHHM [OaHHOM TEeMbI HEOOXOAMMO PAaCCMOTPETh OMPECICHUE
CKOPOCTH M YCKOPEHHMS TOYKH. YICIWTh BHHMAaHUE TOCTYIATEIbHBIM U
BpAIATEIbHBIM JIBUKEHUSIM.

Bonpocul ona camokonmpons:

1. Yo HazbIiBaeTcs MarepuanbHOM ToOukor? [loyeMy B MEXaHHKE BBOIAT TAKYIO
MOJIeNb?

2. Yo Takoe cucrema orcuera’?

3. YUro Takoe BekTOp nepemenieHus? Beerna au Moayib BEKTOpA IEPEMEILEHUS
paBeH OTPE3Ky MYTH, IPOUIEHHOMY TOUYKO1?

4. Kakoe nBHKEHHE HA3bIBACTCS OCTYNATEIbHBIM? BpallaTeIbHBIM?

5. JlaiiTe ompeneseHnus] BEKTOPOB CPEIHEW CKOPOCTH M CPEIHEro YCKOPEHMS,
MI'HOBEHHOW CKOPOCTH M MTHOBEHHOIO yCKOpeHUs. KakoBbI MX HalpaBieHUs ?

6. Urto xapakTepu3yeT TaHI€HUMaJbHAas COCTABILIIONIAs  YCKOPEHUs?
HOpMaJibHas cocTasistomas yckopenusa? KakoBel ux moxynu?

7. BO3MOXHBI 7M1 JABWKEHHS, INPU KOTOPBIX OTCYTCTBYET HOPMAaJbHOE
yckopeHue? TaHreHunalibHoe yckopenue? [lpuBennre npumepsl.

8. Uro Ha3bIBaeTCs YIIOBOM CKOpPOCThIO? YIIOBBIM yckopeHuem? Kak
ONPENENSIIOTCS UX HANPABICHUS?

9. KakoBa CBA3b M€Ky JIMHEMHBIMU U YITIOBBIMU BEJIMYMHAMMU?

Tema 2. lunamMuka

Karouegvie 6onpocol memol:

1. lnepimanbHble CUCTEMBI OTCUETa U NEPBBIN 3aKkoH HbroToHA.
2. Bropoii 3akoH HeroTOHA.

3. Macca, umIyibcC, cuia.
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4. YpaBHEHHE BUKEHUS MAaTEPUAIIBHON TOUYKH.

5. Tpernii 3akoH Hpr0TOHA M 3aKOH COXpAaHEHWS UMITYJIBCA.
6. 3aKOH BCEMUPHOTI'O TATOTEHUSI.

7. Cunbl TpEHHUS.

Kntouegvie nomsamus: MHepUUAIbHBIE CUCTEMbI OTCUeTa, 3akoHbl HbIOTOHA,
acca, UMIYJbC, CUjIa

Jluteparypa: [5, c.14 - 22]

Memoouueckue pekomenoayuu

JIB>kKeHHWE Tell BO3HUKAECT W HW3MEHSIETCS B PE3YJbTATe B3aUMOJACHCTBUA.
B3aumopenictBue  MOXET  OCYLIECTBISATBHCA  KaK  MEXKAY  HEIOCPEICTBEHHO
CONPUKACAIOLIMMHUCS TEJIAMH WJIM YaCTUIIAMU BEUIECTBA, TaK U yAAJICHHBIMU IPYT OT
Ipyra 4epe3 TakK Ha3blBaeMoe (Qusnueckoe rmosne. Mepoll MeXaHWYECKOro
B3aMMOJICICTBUSL TEJ SIBISETCA BEKTOPHAs BEJIMYMHA, KOTOpPAsl HA3bIBAETCS CHJIOM.
N3mepenune cuiibl MOKHO MTPOBOJIUTH CTATUUECKUMU U JUHAMUYECKUMH CIOCO0aMu

B ocnoBe nunamuku jexar Tpu 3akoHa HeioToHa, chopmynupoBaHHBIE B
1687 r. B ero 3HameHuUTOM paboTe «MaremaTHnueckue Hadaja HaTypajabHOMI
bunocodun». B nanHOM TeMe paCCMOTPUM MOCIEAOBATEIBHO 3TH 3aKOHBI.

Heo6xonumo u3yuuTh 3aKOH BCEMUPHOTO TATOTEHUS U MOHATHE CUIIBI TSXKECTH.
PaccmoTpeTs cuibl ynpyrocTu, CWIy TPEHUs, ABUKEHHE Tejla MO OKPYXKHOCTH, a
TaK)K€ BEC T€JIa U HEBECOMOCTb.

Bonpocwt ona camoxonmpons:

1. Kakas cucrema otcuera Ha3blBaeTcsi MHepuuainbHOW? I[loueMy cucrema
OTCU€eTa, CBsI3aHHAas ¢ 3eMJiel, HEUHepLHalbHas?

2. Yro Takoe cuna? Kak ee MOXXHO OXapaKTepu30BaTh?

3. SBngerca nu mnepBbli 3akoH HpOTOHA ClIEACTBHEM BTOPOTO 3aKOHA
Herorona? Ilouemy?

4. B yeMm 3akiro4aeTcsl IPUHLMI HE3aBUCUMOCTH JIEHCTBUSI CHIT?

5. KakoBa ¢u3nueckas CymHocTh TpeHusi? B dyeM oTimuue cyxoro TpeHus ot
xuakoro? Kakue Buabl BHEIIHETO (CYXOro) TpEeHUsI BbI 3HaeTe?

6. Uro Ha3pIBaeTCsd MeXaHWYECKOoW cucreMon? Kakue CuCTeMbl SBISIOTCS
3aMKHYThIMH? SIBnsieTcs nmu Beenennas 3amkHyTol cucteMoi? [louemy?

7. B 4eM 3akiroyaercs 3aKOH COXpaHeHus umnynbca? B kakux cucremMax OH
BeinonHsieTcs? [louemy oH siBisieTcst GyHIaMEHTAIBHBIM 3aKOHOM TIPUPOJIHI?

8. KakuM cBOWCTBOM MPOCTpAHCTBA OOYCIOBIMBAETCS CIIPABEIMBOCThH 3aKOHA
COXpaHEHHUS UMITyJIbca?

12



9. Urto Ha3pIBaeTCAd LEHTPOM MAcC CUCTEMbI MaTepHalbHbIX To4ek? Kak
JBYKETCS HEHTP MacC 3aMKHYTON CUCTEMBI?

Tema 3. Jneprus

Knrouesvie gonpocwvr memol:

1. Cua, paboTa u OTEHIIUMAIbHAS SHEPTHSI.

2.KoHCepBaTUBHBIE U HEKOHCEPBATUBHBIE CUJIBI.

3. Pabora u KuHeTHYEeCcKast SHEPTHUs.

4.3aK0H COXpaHEHHUs IMOJIHOM MEXaHWYECKON DHEPTUU B IOJIE€ TIOTCHIUAIBHBIX
CHIIL.

Knrouesvie nonamus: cuna, pabota, NOTEHUUAbHAA U KUHETUYECKasl SHEPTrus,
3aKOH COXPAaHEHUs YJHEPTUH, COyIapEHUE

JIuteparypa: [35, ¢.23 - 33]
Memoouueckue pekomenoayuu

OHeprusi — 9TO YHHUBEpcalbHas Mepa pa3IMYHbIX (OpM JABMIKEHUS U
B3aumojieiictBud. C pa3nuyHbiMU  (OpMaMU JIBIDKEHUS MAaT€pUu  CBSI3bIBAIOT
paznuyHbie (OPMBI DHEPIHHM: MEXaHUYECKYIO, TEIUIOBYI0, JJIEKTPOMArHUTHYIO,
AAepHyl0. V3MeHeHne MEXaHWYEeCKOro JBHKEHHSI TeJla BBI3BIBACTCS CHJIAMM,
JNEUCTBYIOIIMMHU HA HETO CO CTOPOHBI APYTUX TEIL.

KoncepBaruBHOli (ITOTEHIMANIBHOW) HA3BIBAIOT CHUJy, paboTa KOTOpOW
ONPEAENACTCS TOJBKO HAYaJbHBIM U KOHEUHBIM IIOJIOXKCHUSMU TEJIA U HE 3aBUCHUT OT
dbopmbl TyTH. KOHCEpBAaTHBHBIMU CHJIAMH SIBJISIIOTCS CHJIBI TATOTEHUS, YIPYTOCTH.
Bce uneHTpanbHble CHIIBI KOHCEPBAaTHMBHBI. [IpUMEpOoM HEKOHCEPBATUBHBIX CHII
SIBJISIFOTCSL CUJIBI TPEHUA.

PaGora cunmbl — 2TO KONMMYECTBEHHAs XapaKTEpPUCTHKA Tpolecca OoOMeHa
SHEPrUEN MEXKy B3aUMOICVCTBYIOIUMHU TEIIAMMU.

UToOBbI OXapaKTepu30BaTh CKOPOCTb COBEPIICHUS PaOOThI, BBOISAT IMOHSTHE
MOIIHOCTH.

Heob6xonmuMo u3yduTh TMOHATHE KUHETUYECKOW W TMOTEHUUAIBHOM HSHEPIUM.
PaccMoTpeTs 3aK0H COXpaHEHUS SHEPTUU U TTOHATUE COYIAPECHUS.

Bonpocu ona camokonmpons:

1. B uem paznuune Mex1y MOHSITUSIMU SHEPTUU U paOOTHI?

2. Kakyro paboTy coBepiiaeT paBHOAEUCTBYIONIAs BCEX CHJI, MPUIIOKEHHBIX K
TEY, PABHOMEPHO JIBHXKYIIEMYCS I10 OKPYKHOCTH?

3. Yro Ttakoe MomHocTh? BeiBenute ee popmyamy.

4. Jladite ompeneraeHUss W BbIBEAUTE (POPMYJbl JJIi H3BECTHBIX BHJIOB
MEXaHUYECKOW DHEPTUM.
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5. KakoBa CBsI3b MEXy CUJION U NOTEHIMAIIBHOW SHEPruen?

6. Uem 00ycCIOBICHO U3MEHEHUE MOTEHIIMAILHOM SHEPTUHU?

7. HeoOXoauMo 1M yCIIOBUE 3aMKHYTOCTH CUCTEMBI JJI BBITIOJIHEHUSI 3aKOHA
COXpaHEHUs] MEXaHNYECKOH 3Heprun?

8. B ueM 3axiroyaeTcst 3aKOH COXpaHEHUsI MEXaHU4EeCKOM sHeprumn? J{is Kakux
CUCTEM OH BBIIIOIHSAETCS?

9. B uem ¢usmueckas CyIIHOCTh 3aKOHA COXpPaHEHUS U TPEBpallCHUs
sHeprun? [loueMy oH siBiIsieTcs PyHIaMEHTaIbHBIM 3aKOHOM IIPUPOBI?

10. Yem omimyaercst aOCOMOTHO YNIPYTUi yaap OT aOCOIIOTHO HEYIIPYroro?

Tema 4. MoMeHT UMITYJIbCA U JMHAMUKA BPALIATEJILHOTO IBUKEHUS

Knrouesvie 6onpocwvr memul:

1. MoMeHT nMnynbca MaTepruaIbHON TOUKH U MEXAHUYECKON CUCTEMBI.

2.MOMEHT CHJIBL.

3.YpaBHEHHE MOMEHTOB.

4.3aKOH COXpaHEHUSI MOMEHTA UMITYJIhCa MEXaHUYECKOU CUCTEMBI.

5.0CHOBHOE ypaBHEHUE TUHAMUKH BpaaTeIbHOTO JABUKEHUS TBEPJIOTO TEJa C
3aKpEIJICHHON OChIO BPAILICHUS.

6.MoMeHT nmmynbca Tena.

7. MOMEHT MHEpPLIHH.

8. Teopema IllTeiinepa.

9.KuHeTnueckas 3Heprus BpalllatoIErocsi TBEPAOTO Tea.

Kniouesvie nonsmus: MOMEHT UMITYJIbCA, MOMEHT CHJIbI, MOMEHT WHEPIIUU,
teopema llITeitHepa, KHHETUYECKAs! SHEPTUs BPAIIAIOIIEroCsl TBEPAOTO Tea

JIuteparypa: [35, c. 34 - 45]

Memoouueckue pekomenoayuu

B naHHO# TemMe HEOOXOAMMO M3YYUTh MOMEHT MHEPIUU MaTepUuaIbHON TOUKU
Y CHCTEMBI OTHOCHUTEJIBHO OCH BpalleHUs. MOMEHT MHEPLHH TeJIa 3aBUCUT OT TOTO,
OTHOCUTEIBHO KAaKOM OCH OHO BpAIaeTCsd M KaK pacmpelesieHa Macca Tejla 110
00BEMY.

Ecnu n3BeCcTEH MOMEHT MHEPIIMU TEJIA OTHOCUTEIIBHO OCH, ITPOXOISIIEH Yepes
€ro LEeHTP Macc, TO MOMEHT MHEPIIMU OTHOCUTEIBHO JI000H Ipyroil mapasuieibHOU
ocu onpexnersercs teopemon Lrennepa.

PaccMmoTpers moHsAITHE MOMEHTA CUJIbl OTHOCUTEIIBHO HEMOABUKHOW TOYKHU U
HETIOJIBUKHOU OCH.

B nmanHom paszmene ocoboe BHMMaHHE YIEISETCS OCHOBHOMY YPaBHEHHUIO
JTMHAMUKHU BpallaTeIbHOIO JIBUKEHUS TBEPIOTO TEIA.

N3yunTh MOHSATHE MOMEHTA UMITYJIbca (KOJIMYECTBA JBHXKCHUS) MaTepruaibHON
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TOYKHU U TBEPAOIO TEIA.

VYnenuTe BHUMaHue PyHAAMEHTAIbHOMY  3aKOHY IPUPOABI - 3aKOHY
COXPaHEHHsI MOMEHTA UMITYJIbCA. OH sBisieTcss  CIIEACTBUEM HM30TPOIHOCTU
OPOCTPAHCTBA: HWHBAapUAHTHOCTh (PU3NYECKUX 3aKOHOB OTHOCHUTEIBHO BbIOOpA
HaIIpaBJICHUs OCEH KOOPAUHAT CUCTEMBI OTCUETA.

Bonpocw ona camoxkonmpons:

1. Yto Tako€ MOMEHT UHEPIMHU TeJia?

2. KakoBa poJjib MOMEHTa UHEPIIMU BO BPALIaTEIIbHOM JABUKEHUN?

3. Chopmynupyiite u noscaute teopemy Lllteitnepa.

4. Yto Ha3bIBa€TCSi MOMEHTOM CHJIbl OTHOCHUTEJIHLHO HEMOABUXKHON TOUKHU?
OTHOCHTEJILHO HEMOABMXKHOM och? Kak onpenensercss HanpaBiIe€HUEe MOMEHTA CUJIbI?

5. BeiBenmure u chopmynupyiiTe ypaBHEHHE JIUHAMHUKHA BpallaTeIbHOTO
JIBUXXEHUSI TBEPAOTO Tea.

6. Uto Tako€ MOMEHT MMITYJbCAa MATEpUAIBHOW TOYKH? TBepaoro tena? Kak
ONPEAEIACTCS HAMPABICHNE BEKTOPA MOMEHTA UMITYJIbCa?

7. B dem 3akitouaetcsi (pu3nyeckasi CylIHOCTh 3aKOHA COXPAaHEHHUS MOMEHTa
uMItylibca? B kakux cucremax OH BbINodHseTcs? [IpuBenure npumepsl.

8. Kakum CBOHCTBOM CHMMETPUU TMPOCTPAHCTBA  OOYCJIOBIIMBAETCS
CIIPAaBEJIMBOCTh 3aKOHA COXPAHEHUs MOMEHTa mMmnyibca? ComocTaBbTE OCHOBHBIC
YpaBHEHHS  JUHAMUKM  IIOCTYIATEIIBHOTO W  BpAllaTEIbHOTO  JIBMKCHUH,
IIPOKOMMEHTUPOBAB UX aHAJIOTHIO.

Tema 5. Jj1eMeHTBHI MEXaHMKHU CILUIOIIHBIX Cpe
Kntouesvie 6onpocol memol:

1.00mume cBOMCTBA XUAKOCTSH B Ta30B

2. CrannoHapHO€ T€YEHHE UICATbHON KUIKOCTH
3. YpaBHenue bepnymim

4. UneanbHO ynpyroe Tejo

5. Ynpyrue HanpsbxkeHus U aedopmaruu

6. 3akoH ['yka. Moayns FOHra.

Kntouesvie noumamus: naBieHHe, BA3ZKOCTb, YIPYroe TeEJO, YPaBHEHHUE
bepnymu, nepopmanus, HanpsikeHUE, 3aKoH ['yka, pe:KuMbl TEUEHUS KUTKOCTU

JIuteparypa: [5, c. 57 - 66]

Memoouueckue pekomenoayuu
PeanbHble Tenma He SBISIIOTCS aOCOMIOTHO yHOpyrumu. B gaHHOW Teme
HE0OXO/IMMO U3YYMTh MOHATHE JepopManuu TBEpAOro Tena. Paccmorpers ynpyrue
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HanpspkeHus u neopmaruu. Jlns — manbix nedopmanmii OTHOCHUTEJIbHAA
nedopmanysi TPONMOPIMOHATbLHA HaNpsbKeHWI0. BBecTn monsatus koddduimenta
MPONOPIMOHAIIBHOCTH ~ (MOAYIh  YOPYTrOCTH), KOTOPBIA  YHCIEHHO  pPaBEH
HANpsDKEHUIO, KOTOPO€ BO3HHUKAET TNPU OTHOCUTENBbHOW Jedopmariuu, paBHOU
enunuiie. st ciayyass OJHOCTOPOHHETO PACTsKEHUs (CKaTus) MOIYIb YIPYrOCTH
Ha3zbiBaeTcs MoayieM FOura. Paccmorpets 3akoH ['yka.

OcBOUTH 3IEMEHTHl MEXaHUKHU KUAKOCTeH. CBOWCTBA KUJKOCTEH U Ta3oB BO
MHOIOM OTiau4arTcs. Monekyasl rasza, COBepllas XaOoTHYECKOE JIBU)KCHHE,
PAaBHOMEPHO 3alOJHSIOT BECh MNPEJOCTaBICHHBIM UM 00bEM. B ikuumkoctsix, B
OTJIMYME OT ra3oB, CPEHEE PACCTOSTHUE MEXKIY MOJIEKYJIAMU OCTAETCS MPAKTHYECKH
MOCTOSTHHBIM. JKHUIKOCTB, COXpaHssi 00bEM, MpUHUMAET (GOpMy COCyla, B KOTOPOM
OHa 3aKJII0YCHA.

OpnHako B pszie clly4aeB, KOIJa KUJIKOCTH U Ta3bl MOXKHO paccMaTpHUBaTh Kak
CILIOLIHYIO CPENy, UX ITOBEJCHUE ONUCHIBACTCS OAMHAKOBBIMU 3aKOHAMHU — 3aKOHAMHU
TUAPOAdPOMEXAHUKH. [109TOMY MOMB3YIOTCS €AUHBIM TEPMUHOM 'KUIKOCTB'.

B ¢usuke ucnonwizyercs Quznueckas MOAEIb HECKUMACMON KHAKOCTH —
YKUJIKOCTH, TTIOTHOCTh KOTOPOM BCIOAY OJMHAKOBA U HE MEHAETCS CO BPEMEHEM.

Jlath ompezenieHre JaBIEHUIO KUJIKOCTUH. OOpaTuTh BHUMAaHUE HA ypaBHEHHE
HEPa3pBhIBHOCTH, a TAKXKE HA YpaBHEHHUE bepHyIUIM —BBIpAXKEHUE 3aKOHA COXPAHEHUS
SHEPTrUH NPUMEHUTEIHLHO K YCTAHOBUBILEMYCSI TCUCHUIO UACATBHOM )KUIKOCTH.

PaccMmoTpers BHIIBI PEKMMOB TEUYEHUS KUAKOCTA W METOIbI OMNPENCIICHUS
BA3KOCTH.

Bonpocul ona camokonmpons:

1.Yto Takoe naBiieHue B KHUIAKOCTU? JlaBleHWe — BeJMYMHA BEKTOPHAS WM
ckanspHas? KakoBa equnniia gainenust B C1U?

2. ChopmynupyiiTe u nosicaute 3akoHsl [Tackans u Apxumena.

3. UTo XapakTepHO AJi1 YCTAHOBUBILIETOCS TEUEHUS AKUJIKOCTH?

4. KakoB (pu3nueckuil CMBIC ypaBHEHUSI HEPA3PBIBHOCTH ISl HEC)KMMaeMOn
KUJKOCTU U KaK €ro BhIBECTU?

5. BeiBegute ypaBHeHnne bepnymm.

6. Kak B OTOKE MKUAKOCTH U3MEPUTHh CTATUYECKOE JABJICHHE? TUHAMUYECKOE
aBjIeHUE? MOJHOE JaBiIcHUE?

7. UTo Takoe rpaiu€HT CKOPOCTU?

8. KakoB (pu3nueckuii cMbIci Kodh(HUIIMEHTAa TUHAMUYECKON BA3KOCTH?

9. Kakoe TeueHHe XKUAKOCTU Ha3bIBACTCS JaMUHAPHBIM? TypOyaeHTHbIM? YTo
xapakrepusyeT uncio PeiiHonbaca?
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Tema 6. Mexann4yeckue KoJieOaHUS U BOJTHBI

Knrouesvie 6onpocwr memol:

1. WnpeanbHpli TapMOHMYECKUH OCUWUIATOP. YPaBHEHHE HJICATBHOIO
OCLMJIATOPA U €r0 PEIICHHUE.

2. Awmmutyga, yactota M (pasa konebanus. [lpumepbl KkoneOaTenbHBIX
JBMKCHUN Pa3NUyHON (HU3HUECKOM MPUPOIBI.

3. BomnoBoe nBuxkenue. llnockas rapmonmyeckas BOJNHBL JliMHA BOJHBI,
BOJIHOBOE YHCJIO, (pa30Bast CKOPOCTh. YpaBHEHHUE BOJIHbI

Knrouesvie nonamus: rapMOHUYECKUN OCHMIUISATOP, aMILTUTY/A, 4acToTa, (aza
KoJIeOaHUs, BOTHOBBIE MTPOIIECCHI

JIuteparypa: [5, c.253 - 293]

Memoouueckue pekomenoayuu

B nanno#t TeMe HEOOXOAMMO O3HAKOMHUTBHCSI C OOIIUM MOAXOIOM K U3YYEHUIO
KoJIcOaHUM pa3auyHoOM (u3Mueckol mnpuponsl. PaccMoTpeTh TrapMOHUYECKHE
KOJICOAHUS ¥ MX XapaKTEPUCTUKHU.

O3HAKOMUTBCA C perieHueM T QPepeHIIMaIbHOTO YPABHEHHS TAPMOHUYECKUX
KoJieOaHui. 'apMoHnYecKkre KojeOaHus M300pakaroTcsl rpauyeckd METOIOM
BpAIIAIOIIETOCS BEKTOPA aMIUIUTYAbl UM METOJIOM BEKTOPHBIX auarpamm. M3yuuthb
AKCIIOHEHITUATBHYIO (OPMY 3allMCH TAPMOHUYECKHUX KOJIeOaHUH.

PaccmoTpers  wacanbHbIi  FapMOHMYECKMU  ocuwuiitop. Ilpumepamu
FapMOHUYECKOTO  OCHWJUISTOpA  SABISIIOTCS  MPYKUHHBINA, MaTEeMaTUYECKUd U
(du3znueckuii MasTHUKHU. PaccMOTpeTh MOHITHE pe30HAHCA.

B nmanHoil Teme Tak ke 00s3aTeNbHO M3YyYUTh BOJHOBOM mpouecc. Ecium
BO30YyIUTh KoOJIEOAHUST B KaKOW-TMOO TOouke cpenbl (TBEPIOHM, JKHUIKOM WIn
ra30o0pa3HoOi) TO, BCJEICTBHE B3aUMOACHCTBUS MEXKIAY YaCTHUIAMU CPEIbl, ITH
KoyieOaHusi OymnyT mepenaBaThbCs OT OAHOM TOUYKHM CpeAbl K APYrodl CO CKOPOCTHIO,
3aBUCSILIEN OT CBOKCTB CPEJIBI.

[Ipu paccMoTpeHnu KojieOaHUN HE YUUTHIBAETCS JIETAIBHOE CTPOCHUE CPEJbI;
cpela paccMaTpuBaeTCs Kak — CIUIONIHAs, HEMPEpPhIBHO pachpenci€éHHas B
MPOCTPAHCTBE U 00 AI0MIasl yIPYTUMH CBOMCTBAMH.

Cpena Ha3bIBaeTCsl JIMHEWHOW, €CIM €€ CBOMCTBA HE W3MEHSIOTCS MO
NeWCTBUEM BO3MYILCHHH, CO3/1aBa€MbIX KOJICOaHUSIMHU.

BoJIHOBBIM mpoLIECCOM MIIM BOJIHOM HA3bIBAETCSI MPOLECC PACTPOCTPAHEHUSA
KoJICOaHHWI B CIUIOITHOM cpejie. BBeCTH MOHATHS JJIMHBI BOJHBI, BOJTHOBOTO YHCIIA,
¢azoBoii ckopocTu. PaccMoTpeTh ypaBHEHUE TIIOCKON BOJIHBI.

Bonpocwt ona camoxonmpons:
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1.Kakoe nBmxeHre Ha3bpIBaeTCS KOeOaTeIbHBIM?

2.YT0 Ha3BIBAIOT aMIUTUTYAOU, TIepHOoAoM, (ha30ii KoieOaHus?

3.Kak mepuonm koie0aHWs MasTHHKA 3aBUCUT OT aMIUIATYABI MPU MaJbIX
aMIUIUTyAaX?

4.YT0 Ha3bIBaE€TCSI MATEMAaTUYECKUM MASITHUKOM?

5. Kak Ha3bIBaeTCs SIBICHHE PE3KOTO BO3PACTAHHS AMIUIATYABI KOJICOaHWM?
[Ipu KakoM yCJIIOBHH OHO HacTynaet?

6. Kak onpenensiercss AEKpPEMEHT 3aTyXaHus?

7.410 Ha3bIBaeTCA TOOPOTHOCTHIO KOJIEOATETLHON CUCTEMBI.

8.Kakwue rnporecchl Ha3bIBalOTCSI BOJIHOBBIMU?

9.Kakue Tumbl BOJIH Bbl 3HaeTe?

10.Yto npeacrapiseT co00il BOJIHOBOE YpaBHEHHUE.

Tema 7. ®DeHOMEHO0JIOTHYECKAA TEPMOAUHAMUKA

Knrouegvie 6onpocvl memol:

1. Tepmomunamuueckoe paBHOBecue u Temmeparypa. HymneBoe Hauano
TEPMOJIMHAMUKH.

2. OMnupuyeckas TemneparypHas mkana. KBasucrarnueckue npounecesbl.

3. YpaBHEHUE COCTOSIHUSA B TEPMOJIMHAMUKE.

4. Obparumbie U HEOOpPATUMBIE TIPOLIECCHI.

5. IlepBoe HavasI0 TEPMOANHAMUKH.

6.TenmoeMkocTh. YpaBHeHue Maiiepa.

7. MW3oxopuyeckuit, H300apUYECKHI, HW30TCPMUUCCKUMA, aanadaTHUeCKui
MPOLIECCHI B UICANIbHBIX T'a3aXx.

8. IIpeoOpazoBaHue TEMIOTHl B MEXaHUYECKYIO PadOoTYy.

9. Iukn KapHo u ero koaPUIMEHT MOJIe3HOTO IEUCTBUS.

10. DuTpomnus.

11. Bropoe Hauano TepMOAUHAMHUKHU.

Knwouesvlie nounamusa: naBieHue, Temneparypa oObEM, TEIUIOEMKOCTh
M30MIPOIIECCHI, NIEPBOEC HAYAIO TEPMOAWHAMHUKH, BTOPOE HAYAIO TEPMOIAMHAMUKH,
sHTponus, uuki Kapuo, KIT/]

Jluteparypa: [35, c. 99-115]

Memoouueckue pekomenoayuu

B nanHo# Teme He00X0IMMO U3yYUTh MHTCHCUBHBIE M DKCTCHCHUBHBIC CBOMCTBA
BemiectBa. (Oco0oe BHHMaHHWE YACIUTH OCHOBHBIM TapaMeTpaM COCTOSHUS
TEPMOJIMHAMUYECKON CUCTEMBI: aOCOTIOTHON TeMIlepaType, aOCOTIOTHOMY JIaBJICHUIO
U yIeIbHOMY 00beM (MM MIIOTHOCTH) TeJa.
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Paccmorpers ypaBHeHue MenaeneeBa-Kiainepona i uacalbHBIX Ta30B,
BBECTH NOHATHE YHUBEPCAIBHON ra30BOU IMOCTOSHHOM.

CTyneHT [OJDKeH MOHSITh OCOOCHHOCTHM MPUMEHEHUS B TEPMOJUHAMUKE
00111ero 3aKoHa COXPaHEHUsI U MPEBPAIICHUS YHEPTUH.

VACHUTh TNPUHUUIHAIBHYIO pa3HUILy MEXIy BHYTPEHHEW DHEpPTHUEH,
OHO3HAYHO OMPEENIIEMON JaHHBIM COCTOSHUEM padouero Telna, a Takke paboToi u
TEIJIOTOM, KOTOPbIE MOSBISIOTCA JIMIIB MPU HAJIMYUU IIpoliecca Mepexoaa padovyero
T€JIa U3 OJJHOTO COCTOSIHUM B JIPYTO€ U, CJIEI0BATEIBHO, 3aBUCAT OT XapaKTepa 3TOro
npoliecca (rmepBoe Hauyajao TEPMOJTUHAMUKH ).

N3 skcriepuMEHTaIbHBIX OIBITOB M3BECTHO, YTO COOOIIEHUE Pa3HBIM TellaM
OJIMHAKOBOTO KOJIMYECTBA TEIUIOTH MPUBOAUT K HArPEBAHUIO KX N0 PA3JIUYHOU
pazHoctu temneparyp. [loaTromy HEOOXOAUMO BBECTH U H3YyUYHUTh XapaKTEPUCTHUKY,
HA3bIBAEMYIO TETUIOEMKOCTHI0. HeoO0X0omuMo 03HAKOMUTBECS C TEIUIOEMKOCTHIO TIPH
MIOCTOSIHHOM JIaBJICHUU U C TEIJIOEMKOCTHIO MPU MOCTOSIHHOM 00BbEME. PaccMoTpeTh
MX COOTHOIIIEHUE (3aKoH Maiiepa).

N3yunth mOHSATHME SHTpOnMU. PaccMOTpeTh paBHOBECHBIE, HEPABHOBECHBIE,
oOpaTtumbie 1 HeoOpaTuMeble mporecchl. Oco00e BHUMaHUE YAEIUTh BTOPOMY 3aKOHY
TEPMOIMHAMUKH.

HenpepsiBHOE monyueHne paboThl 3a CUET MOJBEACHHUS TEIJIOTHI BO3MOXKHO
TOJIbKO B LIMKJIE M HEBO3MOXHO B Pa3sOMKHYTOM mpouecce. [loatomy TmiarensHO
M3Y4HTE BCE BOMPOCHI, OTHOCAIIMECS K IIUKIaM, 0COOEHHO K LMKy KapHO, KOTOpBIii
uMeeT Oonbloe 3HadyeHue B TepMoauHamuke. C €ro MmOMOIIbIO BBIBOIAT BCE
aHasmTnyeckne 3aBucumoctu. @opmyna mns KIIJ ouxima Kapro, mo cymecrtsy,
TaKKe SIBJIAETCS TEXHUYECKHM BBIPAXKEHUEM CyIIECTBA BTOPOrO  3aKOHA
TEPMOJIMHAMUKH B TPUMEHEHHUH K TETUIOBBIM MaIlIMHAM.

JInsi yCHEmHOro pemeHusl pa3indHbIX 3a7ad, CBSI3aHHBIX C BOASHBIM IapoOM,
HAy4YUTECh CXEMAaTUYHO M300pakaTh OCHOBHBIE MPOIECCHI (M300apHBI, N30XOPHBIH,
U30TEPMUUECKUHN U airabaTHBIN) U JUarpaMMBbl.

Bonpocwt ona camoxonmpons:

1. ChopmynupyiiTe NOHATUE UACATBHOTO ra3a.

2. 3anuinTe ypaBHEHUE COCTOSIHUS ra3a.

3. Kak onpenensiercst paboTta rasza Jijist pa3jIM4HbIX MPOIIECCOB.
4.Kakue BUIBI TEIUIOEMKOCTH BBI 3HaeTe?

5.YUto npeacrapiseT co00i BHYTPEHHSISI DJHEPTUsl Tasa.

6. Chopmynupyiite 1-oe Hauamo TePMOTMHAMHUKH.

7. Chopmynupyiite 1-oe Hadamo TepMOIMHAMUKY JJISI U30MIPOIIECCOB.
8. 3amumute ypaBHenue [lyaccona nist agmabaruyeckoro mporecca.
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Tema 8. MoJiekyasipHO-KHHETHYECKAA TEOPUA

Karouegvie 6onpocol memol:

1. laBnenue rasza ¢ Touku 3penus MKT.

2. Tenno0eMKOCTh U YMCJIO CTENEHEeN CBOOOIbI MOJIEKYIT ra3a.

3. Pacnpenenennie MakcBeuia Jjisi CKOPOCTH MOJIEKYIN HI€aIbHOTO Ta3a.
4. DKkciepruMEHTaIbHOE 000CHOBAaHUE pactpesenaeHus Makcea.

5. Pacnipenenenue bonbsimana u 6apomeTrpudeckas Gopmya.

Kntouesvle  nonamus:  TEMJIOEMKOCTb, YHUCJIO  CTENeHEeH  CBOOODI,
pacnpenenenue MakcBesia, pacupenenenue bonbiimana, 6apomerpudeckas Gpopmyna

Jlureparypa: [35, c. 81-98]

Memoouueckue pexomenoayuu

Cratuctuyeckuii  (MOJEKYISIPHO-KMHETHUYECKUI) METOJ — 3TO METOA
UCCJIENOBaHUA  CHCTeM M3  OOJBIIONO0  YHWCIAa  YacTUl,  ONEPUPYIOIIMMA
CTaTUCTUYECKUMHU 3aKOHOMEPHOCTAMH M CpeAHUMU (YCPEAHEHHBIMH) 3HAYECHUSIMU
(pU3NYECKUX BEIMYMH, XapaKTEPU3YIOLUX BCIO CUCTEMY.

OTOT METOJ JIKUT B OCHOBE MOJEKYISIpHOM (u3uKu — pazaena (pusmkw,
M3YYaIoIIeTO0 CTPOCHHE M CBOWCTBA BEHIECTBA HCXOAS W3  MOJEKYJSIPHO-
KUHETUYECKUX MPEACTaBICHUI, OCHOBBIBAIOIIUXCS HA TOM, YTO BCE TEJa COCTOST U3
aTOMOB, MOJIEKYl WJIM HWOHOB, HAXOJAIIUXCS B HEMNPEPHIBHOM XaO0THYECKOM
JBUKECHHH.

B nannoit Teme OyneM WCIONB30BaTh TEPMUH '"MOJIeKyna', wMesi BBUIY
MEJBYANIIYI0 CTPYKTYPHYIO €AMHUILY (3JIEMEHT) JaHHOTO BEILIECTBA.

Heobxoanmo paccMoTpeTh OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUHU UJICAJIbHBIX Fa30B U JaBJieHUE ra3a ¢ Touku 3penuss MKT.

B raze, HaxopsmieMcs B COCTOSHMM PAaBHOBECHS IPU JTaHHOW TeMIIepaTrype,
YCTAHABIMBAETCS HEKOTOPOE CTAllMOHAPHOE, HE MEHSIOWMIEECS CO BPEMEHEM,
pacrpeneneHue MOJIEKYT [0 CKOPOCTAM. OTO PacHpEeAcsICHUE OINMCHIBAETCS
(dyHKIMEH, Ha3bIBaeMOil (yHKIMEH pachpeleieHusi MOJEKyJd MO0  CKOPOCTSAM
(pacnpenenenne Makcgeina).

Heobxomumo TmOHSATH CyTh pacnpesenenus bonbiimMana. BwiBecTn 3akoH
MU3MEHEHHMS 1aBJICHUS C BHICOTOM U BBIPA3UTh OAPOMETPUUECKYIO (OPMYITY.

Bonpocwt ona camoxonmpons:

1. Tlouemy TEpMOAMHAMUYECKMH M  CTAaTUCTUYECKUN (MOJIEKYJISIPHO-
KUHETUYECKUI) METO/Abl MCCIEIOBAHHUS MAKPOCKONMMYECKUX CHCTEM Kay€CTBEHHO
pa3IMYHbI ¥ B3aMMHO JOTOJIHSIOT APYT Apyra?

2. B uyeM coaepkaHME M KakoOBa ILI€Jdb BbBIBOJA OCHOBHOTO YypaBHEHUSA

20



MOJIEKYJISIPHO-KHUHETHUECKOM Teopuu ra3oB?

3. KakoB ¢u3nyeckuil CMBICT pacmpeesieHus MOJEKYd MO CKOpOCTsM? 1o
SHEPTUsM?

4 Kak, 3Has (YHKIUIO pACTpPENEICHUs] MOJIEKYT MO CKOPOCTSAM, MEPEUTH K
(GYHKIIUU pacrpeesieHus 10 YHEPTUsiM?

5. Kak onpenensiercsa Hanbosee BeposiTHAsE CKOPOCTh? CpeAHsisi CKOPOCTh?

6. B ueM cyTtb pacnipenenenusa bonpimana?

7. 3aBUCHUT JU CpeAHssl AJIMHA CBOOOIHOTO Mpobdera MOJIeKyl OT TeMIlepaTyphbl
raza? [Touemy?

8. Kak wu3MeHuTCs CpenHsAs JMHA CBOOOJHOTO TpoOera MOJNEKYlT C
YBEJIMYEHUEM JIaBIICHUS?

Tema 9. JnemeHnThI PU3NUECKONH KHHETHKH
Knrouegvie 6onpocel memol:

1. SIBnenus nepeHoca.

2. Inddy3zus, TennonpoBoIHOCTb, BHYTPEHHEE TPEHUE.
3. BpoyHOBCKOE NBMKEHUE

Knrouesvie nonssmus: 6poyHOBCKOe ABUKEHUE, TU(PY3Hsi, TEIIONPOBOIHOCTD,
BHYTPEHHEE TPCHHE

JIuteparypa: [5, ¢.92-96]

Memoouueckue pekomenoayuu

B nmanHOil Teme HeoOXOmMMO M3YYHTh HEOOpaTUMbIE TMPOLIECCH B
TEPMOJMHAMUYECKA  HEPABHOBECHBIX  CHCTEMaxX, B  KOTOPBIX  IPOUCXOAMT
IPOCTPAHCTBEHHBIA MEPEHOC HHEPTrUU (TEIIONPOBOJHOCTH), Macchl (muddysus),
UMITyJIbCa (BHYTPEHHEE TPEHUE).

Ecnu B omHO# 06macTy ra3a cpeHss KHHETHYeCKast SHEPTUsl MOJIEKy OOoJbIIIe,
4eM B Jpyroil, To ¢ TEYCHHEM BPEMEHHU BCIICACTBHE IMOCTOSHHBIX CTOJIKHOBEHHU
MOJIEKYJ TPOUCXOAWT TMPOIIECC BBHIPABHUBAHUS CPEAHUX KHHETUYECKUX DHEPTUid
MOJICKYJI — BbIpaBHMBaHHE Temmeparyp. HeoOxogumo BBeCTH  TIOHSTHE
TeruionpoBogHoCTH. [lepeHoc sHepruu (B opme TEmaoThl) OMUCHIBAECTCS 3aKOHOM
®ypbe, KOTOPbIH HEOOXOIUMO U3YUHUTh.

PaccmotpeTh sBieHHMe mnepeHoca macchl — auddys3uto. M3yunts mnoHsTHE
BHYTPEHHETO TPEHUS.

BremHee cXoACTBO MaTeMaTHUECKUX BBIPAKECHMM, OIMUCHIBAIONINX SIBICHUS
nepeHoca, 00yCIOBICHO OOITHOCTHIO JICKAIIETO B OCHOBE SIBIICHU
TETUIONPOBOTHOCTH, NU(PPy3un ¥ BHYTPEHHETO TPEHHsI MOJIEKYISIPHOTO MEXaHH3Ma
NepeMEeITNBaHMS MOJIEKYJ B TIPOIECCE MX XaOTHUECKOTO JIBHKCHHS.
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HSy‘-II/ITB IIOHATHUC 6pOYHOBCKOFO ABWXCHUA WU PACCMOTPCTL IMOATBCPIKIACHHC
T'AIIOTE3bI O XaOTHYCCKOM TCIIJIOBOM JIBHKCHHUU MOJICKYIIL.

Bonpocul ona camokonmpon:

1. B uem cymHocTh siBieHMH nepeHoca? KakoBbl OHM U MIPHU KAKUX YCIOBUSX
BO3ZHMKAIOT?

2. O0OBsicHUTE (PU3UUECKYIO CYIIHOCTD 3aKOHOB Pyphe, Puka, HproToHa.

3. OOwsacuaute onbIT LlTepHa.

4. Yro npencrapnsieT U3 ceOsl IOHATUE BHYTPEHHETO TPEHUS?

Tema 10. JnekTpocTaTrnka

Knrouesvie 6onpocwvr memul:

1.3akon Kynona

2. Hanpsik€HHOCTh U MOTEHLHAI 3IEKTPOCTATUYECKOTO MOJIS.

3. Teopema l'aycca B mHTerpaiapbHON (opMe U ee MPUMEHEHHUE JJIsl pacyeTa
ANEKTPUYECKUX TTOJIEH.

Knrouesvie nonamus: sneKTpUUeCKUid 3apsij, 3akoH KysioHa, HanpspKEeHHOCTh U
NOTEHIMAJ IIEKTPOCTATUYECKOTO oI, TeopeMa ["aycca

Jluteparypa: [35, c.146-160]

Memoouueckue pekomenoayuu

DneKkTpocTaTka — pas3lien Y4eHus: o0 3JIEeKTpUYEeCTBE, H3y4arou[ui
B3aMMO/JICHCTBUE HETIOABMXHBIX JJIEKTPUUYECKHUX 3apsiIoOB U CBOMCTBA IMOCTOSIHHOTO
AIIEKTPUUYECKOTO TMoJid. B anekTpocTaruke UCHoib3yeTcss (u3nyeckas Mojeiab —
TOYEUHBINA DJIEKTPUUECKHUM 3apsia — 3apshKeHHOe Teno, (opMa U pa3Mepbl KOTOPOTO
HECYILECTBEHHBI B IaHHOM 3aJa4e.

B nanHOIl TeMe HEOOXOAMMO PaccCMOTPETh 3aKOH B3aUMOJICHCTBUSI TOUEUHBIX
3apanoB — 3akoH Kynona. M3yuuTh JIMHENHHYI, TOBEPXHOCTHYIO M OOBEMHYIO
MJIOTHOCTH 3apsJI0B.

N3y4uTh MOHATHE BIEKTPOCTATHUECKOIO IMOJISl. DJIEKTPOCTATHUECKOE I0JIe
ONMCHIBAECTCS JIByMS BEJIWYMHAMU: IIOTEHIMAIOM (IHEpreTuyeckas CKajsipHas
XapaKTepUCTUKA MOJs) M HaNpsHKEHHOCTHIO (CHIIOBAsi BEKTOpPHAs XapaKTEpUCTUKA
noJisi). PaccMoTpeTs ux CBA3b.

PaccMoTpeTs  OpHHIMI — CYNEPHO3ULMH  3JIEKTPOCTATUUECKUX  IMOJEH.
Brruucnenue HanpsoKEHHOCTH TMOJSI CUCTEMBI 3JIEKTPUYECKHUX 3apsAO0B C MOMOIIBIO
NPUHLMIA CYNEPHO3ULMU DIIEKTPOCTAaTUYECKUX TOJEH MOXKHO 3HAYUTEIBHO
YIIPOCTHUTB, UCTIONB3YA TeOpeMy [aycca.
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Bonpocwt ona camoxonmpons:

1. B uem 3aknrouaercs 3akoH coxpaHeHus 3apsna? llpueaure npumepsl
MPOSIBJICHUS 3aKOHA.

2. 3anumute, copmynupyiite u o0bsicHuTe 3akoH Kynona.

3. Kakue nosis Ha3bpIBaOT IEKTPOCTATUUECKUMU?

4. Yo Takoe HaAPsKEHHOCTh JIEKTPOCTATUYECKOTO OIS ?

5. KakoBo HampaBiieHHE BEKTOpa HANPSKEHHOCTU? EnvHUIA HANpsKEHHOCTH
B CH.

6. Uto Takoe notok Bekropa? Enununa ero 8 CU?

7. KakoBa  CB3p  MEXAYy  HalNpsKEHHOCTRIO W MOTEHLHAJIOM
ANeKTpocTaTudeckoro nojsi? BriBenute ee u oObscHute. KakoB (usnueckuii cMbICi
ATUX MOHITUNA?

Tema 11. IIpOBOIHUKH B 3JIEKTPHYECKOM I10JI€

Knrouesvie 6onpocwvt memol:

1. PaBHOBeCHE 3aps10B B IPOBOJHUKE

2. OcHOBHas 3aJ1a4a dJIEKTPOCTATUKN TPOBOIHUKOB

3. OKBUIIOTEHIMAIbHBIC IOBEPXHOCTH 17§ CUJIOBBIE JIMHUU
AIIEKTPOCTATUYECKOTO IOJS MEXY TIPOBOHUKAMU

4. DneKkTpocTaTudecKas 3aluTa

5. EMKOCTBh IPOBOJHUKOB U KOHAEHCATOPOB

6. DHeprus 3apsyKEHHOTO KOHJEHCATopa

Knrouesvie NOHAMUSL: 3apsig, IIPOBOJTHUKH, KOHJEHCATOPHI,
ANIEKTPOCTATUYECKOE MOJIE
Jluteparypa: [5, c.167-175]

Memoouueckue pekomenoayuu

B nanHOM TeMe HEOOXOIUMO PaCCMOTPETh MPOBOIHUKHU B DJICKTPOCTATHICCKOM
nojie. PaccCMOTpeTh MOHATHE 3JCKTPOSMKOCTH YEIMHEHHOTO MPOBOAHHMKA. M3yduTh
CUCTEMY U3 JBYX IMPOBOJIHHUKOB, HA3bIBAEMYIO KOHJICHCATOPOM.

VYinenuth BHHMaHWE OJHEPTUM 3apsDKEHHBIX YEAWHEHHOTO TPOBOJIHUKA U
KOHJICHCATOopa.

Bonpocwt ona camoxkonmpons:

1. Yro xapakTtepusyeT 3JIEKTPUYECKas E€MKOCTh IMPOBOJHUKA, OT YEro OHa
3aBUCHT?

2. UYro mpexncraBmsier coboit koHmeHcarop? M3 kakux cooOpakeHHid
BbIOMpaeTcs TreoMeTpus ero oOknaaok? Kak paccuumThiBaeTcs €MKOCTh Oarapeu
KOHJEHCATOPOB IMPU UX NapaIeIbHOM U MOCIEA0BATEIBHOM COCTUHEHUSX ?
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3. Kak ompenensieTcs 3HEprus YEAWHEHHOTO TMPOBOJHUKA, 3aPSKEHHOTO
KOHJIeHCcaTopa?

4. Tpu OmMHAKOBBIX KOHJEHCATOpa OIWH pa3 COCIMHEHBI TOCIIEIOBATEILHO,
Apyroif — mapayiesibHo. Bo CKoIbKO pa3 u Korma eMKOCTh Oarapeu Oymet Oosbiie?

5. BeiBegute GopMyITBI I SHEPTUHN 3apsHKCHHOTO KOHJIEHCATOPA, BhIpaKas e
yepes 3apA/ na 00KIaIKax KOHACHCATOpa U Yepe3 HAMPSKEHHOCTh MOJs.

Tema 12. /IndJIeKTPUKH B YJIEKTPUYECKOM I10JIe

Knrouegvie 6onpocol memul:

1. DnexkTpudeckoe Noje TUMoss

2. JIumionbs BO BHELIHEM JJIEKTPUYECKOM TIOJIE

3. [onspuzamus quIIEKTPUKOB

4. BekTop 2JMEeKTPUUECKOTO CMEIICHUS (dIEKTPUIECKON UHTYKIIUH )
5. Ausnexrpuyeckasi MpOHUIIAEMOCTh BELIECTBA

6. DNEKTPUYECKOE MOJIE B OJJHOPOTHOM JAUICKTPUKE

Kniouesvie nonsmus: JAUIIOJIb, IOJIApU3anus, IAUIJICKTPHUKH, ISJICKTPHUUYCCKOC
CMCIICHUC, TUIJICKTPUYICCKAA IIPOHUIACMOCTDb

Jluteparypa: [5, c.160-167]

Memoouueckue pexomenoayuu

BBectn moHATHE AWAIEKTPUKOB. M3Y4UTh 3JEKTPOCTATUYECKOE IIOJIE B
audJIeKTpuueckoit cpene. COOTBETCTBEHHO TPEM BHUAAM JUAJICKTPHKOB Pa3IMYarOT
TPH BHJIA TIOJISIPHU3ALIHH.

PaccMoTpeTh AMAICKTPHYECKYIO MPOHHUIIAEMOCTh Cpeibl. M3yduTh MOHSATHE
AIIEKTPHUYECKOTO cMerieHuss. OOpaTUTh BHUMaHUE Ha BEKTOD DIIEKTPUYCCKOTO
CMEIICHUS  (DIIGKTPUYECKOH  WMHIYKIHMH), KOTOPBIM  BBOIUTCI C  y4ETOM
MOJIAPU3AIMOHHBIX CBOMCTB JTUAICKTPUKOB.

Bonpocwt ona camoxkonmpons:

1. YUTo Takoe moiasipu30BaHHOCTH?

2.YT10 noKa3bIBaCT AUAIEKTPUUECKAs POHUIIAEMOCTb CPEAbI?

3. BeiBeiuTe CBSA3b MEXAY AUDICKTPUUECKUMHU BOCIIPUUMYHBOCTHIO BEIIECTBA
U TIPOHUIIAEMOCTBIO CPEIbI.

4. B uyeM pazauuve MNONSAPU3ALMM JUAIEKTPUKOB C TMOJSIPHBIMH U
HETOJISIPHBIMU MOJIEKYJIaMu?

5. Cdhopmymupyiite Teopemy laycca miis dIEKTpPOCTaTUYECKOTO TIONS B
JTUAJIEKTPHUKE.
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Tema 13. IlocTOSIHHBIH 3JIEKTPUYECKHIA TOK

Knrouegwvie sonpocvl memuwi:

1.Cuna v mI0THOCTH TOKA.

2.YpaBHEeHHE HENPEPHIBHOCTH JIJIsl TUIOTHOCTH TOKA.

3. 3akon Oma B uHTerpanbHOU U quddepennnansHoi hopmax.
4. 3axon [[xoyns-Jlenua.

5. DNeKTponBIXKYIIAsk CUJIa HCTOYHHUKA TOKA.

6. [IpaBuna Kupxroda

Kniouesvie nomsimusa: cuna TOKa, MJIOTHOCTh TOKA, AJIEKTPOABIKYIIAs CHIIA,
COIIPOTHUBJICHHE, IPOBOAUMOCTh, 3akoH Oma, 3akoH JDxoynsa-JleHua, npaBuia
Kupxrodga.

JIuteparypa: [5, c.177-185]

Memoouueckue pekomenoayuu

B nmaHHOl TeMe paccMarpuBarOTCA SIBICHUS M IMPOLECCHl, OOYCIOBICHHBIC
JBUKECHUEM DJJIEKTPUYECKUX 3apsAIOB WM MAKPOCKOIIMYECKUX 3apsKEHHBIX TeEJl.
BaxxuenmmM sIBIISIETCS TTOHATUE JIEKTPUUECKOTO TOKA. PaccMOTpPETh 3IIEKTPUUECKY IO
LeNnb, IIOTHOCTh TOKA, eAuHUIBl u3Mepenus, JJC u Hanpspkenue. U3yunts 3akoH
Oma nns ydacTka W JUId TOJHOM Lenu. BBECTH MOHSTHUA COINPOTUBICHUE W
IIPOBOAUMOCTB. YSCHUTH 3akoH Jlkoyns-Jlenua. M3yuuts PaccmorpeTrs mepBblil U
BTOpOI1 3ak0oHBI Kupxroda.

Bonpocwt ona camoxkonmpons:

1. Yto Ha3BIBAKOT CUJION TOKA? IJIOTHOCTHIO TOKa? KakoBbl UX equuHuibl? JlaTh
OINPEEIICHHUS.

2. HazoBuTe yCIOBUS BO3HMKHOBEHUS M CYLIECTBOBAaHUS 3JIEKTPUYECKOIO
TOKA.

3. YUto Takoe cropoHHue cuibl? KakoBa ux npupona?

4B dem 3akiodaercsi (PU3MUECKUH CMBICI DJIEKTPOJBIIKYIIEH CHIIbI,
JNEUCTBYIOIIEH B IIeNU? HAMPSHKEHUS? Pa3HOCTH MOTEHIINATIOB?

5.Ilouemy HampspkeHHe SBIsSeTCS OOOOLICHHBIM IOHSTHEM  PAa3HOCTU
NOTEHIMAJIOB?

6. KakoBa cCBSI3b MEXAYy CONPOTHUBIECHWEM M MPOBOAUMOCTHIO, YAEIbHBIM
CONPOTUBIICHUEM M YIEIbHOU MPOBOJIUMOCTBIO?

7. B ueMm 3akimmouaercsi sBieHHE cBepxipoBoaumoctu? KakoBel ero
MEePCIIEKTUBDI?

8. Ha yeM 0CHOBaHO J€HCTBUE TEPMOMETPOB CONPOTUBIICHUS?

9. BriBenute 3akonbl Oma u [Ixoynst — Jlenua B nuddepenunansuoi popme.
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10. Kak popmynupytorcs npaBuna Kupxroda? Ha uem oHu ocHOBaHBI?
11. Kak cocraBistoTcst ypaBHEHUs, BeIpaxkaromue npasuia Kupxroda?

Tema 14. MaruurocraTuka

Knrouesvie 6onpocol memol:

1. MarauTHoe B3auMOAEHCTBHE TOCTOSIHHBIX TOKOB

2. BekTop MarHuTHON WHIYKIIUA

3. 3akoH Ammnepa

4. Cuna Jlopenia

5. JIBM>KeHHE 3apsi/I0B B AJICKTPUUSCKUX U MAarHUTHBIX MOJISX.
6. 3akoH buo-Casapa-Jlamiaca

7. TeopeMa 0 HIUPKYJIALHUH (3aKOH MOJHOTO TOKA).

Knrouesvie nonamus: BEKTOp MarHUTHOW WHAYKIIMH, 3aKOH AMmriepa, cuja
JlopeHnia, MarHUTHOE TOJI€, 3aKOH MOJTHOTO TOKa

Jluteparypa: [35, c. 202-218]

Memoouueckue pexomenoayuu

Heo0xoqumMo 03HAKOMUTBCSI C MOHSATHEM MAarHUTHOTO TOJS W TMPUYUHOU €ro
BO3HUKHOBEHUS. [[03HAKOMHUTBCS C MAarHUTHBIMH TOJISIMH TPSIMOTO TPOBOIHUKA C
TOKOM, KPYTOBOT'O TOKa U B COJICHOUJIE.

PaccMoTpeTh  OCHOBHBIE  XapaKTEPUCTHMKH  MAarHUTHOTO  IOJSI-BEKTOP
MarHUTHOM MHIYKUUU M HaNpsHKEHHOCTh MAarHUTHOrO mojis. O3HAKOMUTBCS C
METOJIaMU OMPEAEIICHUs] 3TUX XapakTepucTuk (3akoH buo-Capapa-Jlamnaca, 3akoH
MOJIHOTO TOKA).

BBecT mNOHATHE MAarHUTHOIO  B3aUMOJCHCTBHSL  MOCTOSHHBIX  TOKOB.
O3HakOMUTBbCA € 3aKOHOM AMIiepa. PaccMOTpeTh nmoBeeHHe YacTull, ABMXKYIIUXCS B
MarHuTHoOM nosie (cuia JlopeHia)

Bonpocwt ona camoxkonmpons:

1. Kak, nmonp3ysicb MAarHUTHOW CTPEJIKOM, MOKHO ONPENEIUTh 3HAKU TOJIFOCOB
VMCTOYHUKOB MIOCTOSIHHOTO TOKa?

2. YeMy paBeH U KaK HAIPAaBJICH MATHUTHBI MOMEHT PAMKH C TOKOM?

3. YTO Ha3bpIBAKOT MHAYKIMENH MarHUTHOTO IO ?

4. HapucyiiTe ¥ IOKa)KUTE, KAK OPUEHTUPOBAHBI IMHUM MAarHUTHOM UHAYKIUU
TOJISI IPSIMOTO TOKa?

5. 3ammcaB 3akoH buo — CaBapa — Jlamnaca, oObsicHUTE ero (hU3NYeCcKui
CMBICII.

6. Paccuuraiite, npumenss 3akoH buo —Casapa —Jlanaca, MarHuTHOE moJe:

26



1) mpsiMoro Toka; 2) B LIEHTPE KPyrOBOI'O MPOBOIHUKA C TOKOM.

7. Onpenenure YUCIOBOE 3HAYEHUE MAaTHUTHOM MOCTOSIHHOM.

8. ITlouemy nmBWXymuiics 3apsl IO CBOMM MAarHATHBIM  CBOMCTBAaM
SKBUBAJICHTEH JJIEMEHTY TOKa?

9. YUemy paBHAa M Kak HampaBlIieHa CWJIA, JCHCTBYIOLIAs HAa OTPULIATEIIbHBIN
ANEKTPUUYECKUH 3apsiii, IBHXKYIIUNUCS B MATHUTHOM T10Ji€?

10.Yemy paBHa paborta cuiibl JIopeHla npu ABUKEHUHM MPOTOHA B MATHUTHOM
nosie? OTBeT 000CHOBATH.

Tema 15. MarauTHoe nmoJie B BeliecTBe

Karouegvie 6onpocol memol:

1. MarHuTHO€ 10JI€ 1 MArHUTHBIN JUITOJIBHBIA MOMEHT KPYTOBOTO TOKA.
2. HamarHmueHne MarHeTHKOB.

3.Hanpsi:K€eHHOCTh MArHUTHOTO MOJISI.

4 .MarsnuTHas POHNULIAEMOCTb.

5. Knaccuduxkanusi MarHeTUKOB.

Knroueswvie NOHAMUA. MAarauTHOC I1I0JIC, MAaroCTuKu, MarouTHasn
IMPOHUIACMOCTD

Jluteparypa: [35, c.234-245]

Memoouueckue pekomenoayuu

B naHHOM TeMe paccMOTpPETh IMOHSTHS MArHUTHBIX IIOJEH B BEIIECTBE,
HANPSHKEHHOCTh MAarHUTHOTO TIOJIsl, MATHUTHAS MTPOHUILIAEMOCTh. J[€TanbHO M3Y4YUTh
KJIacCU(UKAIIUIO MAaTHETUKOB: (DeppoOMarHeTuky, mapamMarHeTUKU, TMaMarHeTUKH.

Bonpocwt ona camoxonmpons:

1. [Touemy opOUTaAIbHBIE MATHUTHBIA U MEXaHUYECKUM MOMEHTHI 2JIEKTPOHA B
aTOME MPOTUBOIIOJI0KHO HAITPABIICHBI?

2. I3 KakuX MarHUTHBIX MOMEHTOB CKJIA/IbIBA€TCSI MATHUTHBI MOMEHT aToMa?

3. Uto Takoe [MaMarHeTUKHU? mMapamMarHeTuku? B yeM paznuume ux
MAarHUTHBIX CBOMCTB?

4.Yto Takoe HaMarHM4eHHOCTh? Kakas BeIMYMHA MOXKET CIYXKUTh €€
AQHAJIOTOM B AJIEKTPOCTATUKE?

5. 3Bamumute ©u  OOBACHUTE COOTHOIICHWUS  MEXAY  MarHUTHBIMU
MPOHULIAEMOCTHIO ¥ BOCIPUMMYMBOCTBIO I IapaMarHeTUKa; 1Sl JMaMarHeTUKa.

6. BriBeauTe COOTHOLIEHHWE MEXJY BEKTOpAMH MArHMUTHOM WHIYKIIUH,
HaIps>KEHHOCTH MAarHUTHOTO TIOJISI U HAMAarHUYE€HHOCTH.
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Tema 16. D1eKTpOMATHUTHAS MHAYKIMS

Kntouegwvie 6onpocol memol:

1. ®eHOMEHOIOTrus ANEKTPOMATrHUTHOM HHAYKIIUH.

2. IlpaBuno Jlenna.

3. YpaBHEHUE ICKTPOMArHUTHON MHAYKIIAH.

4. CaMOMHAYKIMS

5. UHayKTUBHOCTH COJEHOM 1A

6. Bki1toueHrue v OTKIIIOUCHUE KaTyIIKU OT UICTOYHMKA ocTositHHOU J/[C
7. DHeprusi MarHUTHOTO IO

Kntouegvie nonsmus: snexrpomarnuTHass uHaykuus, IJC, caMouHIyKus,
npaBwiIo JIeHna, MHAYKIIMOHHBINA TOK

JIutepartypa: [5, c.221-233]

Memoouueckue pekomenoayuu

O3HaKOMHUTBHCS C MOHSATHEM SJICKTPOMArHUTHOW WHIYKUMHA. BBecTHM 3aKoH
AJIEKTPOMArHUTHOM  MHAYKIUHU. PaccMOTpeTh  SIBJICHUS  CAMOMHIYKIIMU U
B3aUMOMHIYKIIMH. Oc0060€ BHUMAHHE YICIUTh SHEPTUM MarHUTHOTO TTOJIS.

Bonpocw ona camokonmpona:

I. Yto sBnsercss mpuurHOW BO3HUKHOBEHHS OJ{C MHIOYKIMU B 3aMKHYTOM
npoBofsiieM KoHType? OT yero um kak 3aBUCHUT JJ{C MHAYKUIMH, BO3HHUKAKOIIAS B
KOHTYpe?

2.B yeM 3aKIII04aeTcs SBJIEHUE dJIEKTPOMAarHUTHOM MHIYKIIMU?

3. Tlouemy myisi OOHApy»XEHHUsSI WHIYKIIMOHHOTO TOKa JIy4Ille MCIOJIb30BaTh
3aMKHYTBI IPOBOJHUK B BUJIE KAaTyILIKH, 4 HE B BUJE OJHOIO BUTKA MPOBOJA?

4. Chopmynupyiite npaBuiio JleHa, mpouuTIIOCTpUPOBAB €r0 MPUMEPAMHU.

5. Kak HanpaBiieH HHIYKIIMOHHBIN TOK?

6. Beerna nmim npu M3MEHEHUN MAarHUTHOW MHAYKIHUH B IMPOBOJSIIEM KOHTYpE B
HeM Bo3HUKaeT JJ{C nHAyKINKU? UHAYKIUOHHBIN TOK?

7. BO3HUKAeT 11 MHAYKLUMOHHBIA TOK B IPOBOMSIIEH PaMKE, IOCTYIIATEIbHO
JBIDKYILIEWCS B OAHOPOJHOM MarHUTHOM MOJ€e?

8. Kakosa npupoga 3JIC 3neKTpoMaraiuTHOM UHAYKIMHU?

9. B uem 3akmoyaercsi (U3MYECKUA CMBICT HMHAYKTUBHOCTH KOHTypa?
B3aMMHOM MHIYKTUBHOCTH JBYX KOHTYpOB? OT 4€ro oHH 3aBUCAT?

Tema 17. YpaBHeHus1 MakcBeJsuia
Kniouegvie 6onpocvlr memul:
1. Cucrema ypaBHeHuii MakcBemuia B MHTErpaibHOU Gopme U (pusnyeckuii
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CMBICJI BXOASIIUX B HEE YPABHEHMUIA.
Kniouesvie nonsimus: BUXpEBOE IIEKTPUUECKOE TI0JE, ypaBHEHUA MakcBesa
Jluteparypa: [5, c.246-252]

Memoouueckue pekomenoayuu
B manHOl TEME pacCMOTPETh CUCTEMA YpaBHEHUM MakcBelia B HHTETPAITbHOU
dbopMe 1 00BACHUTH (PU3NYECKUIM CMBICI BXOJAIIUX B HEE YPAaBHEHUI.

Bonpocw ona camokonmpona:

1. Yro sABIETCA NPUYNHONW BOZHUKHOBEHHUS BUXPEBOTO AIEKTPUUYECKOTO IMOMsA?
Yem OHO OTIIMYAETCS OT JIEKTPOCTATHUECKOTO OIS ?

2. 3anuumTe MOJIHYI0 CUCTEMY ypaBHEHUN MakcBeiia B MHTETpajIbHOM
dopMe 1 00bsicHUTE €€ PU3NUECKUN CMBICIL.

3. Ilouemy ypaBHeHMsI MakcBeuia B MHTETpaibHOU (popme SBISIOTCA Oosee
obmmmu’?

4. Kakre 0CHOBHBIE BBIBOZBI MOJKHO CZEJIaTh I1a OCHOBE Teopur Makcseia?

Tema 18. DileKTpOMarHMTHBHIE KOJICOAHUS U BOJIHBI

Knrouesvie 6onpocwvr memul:

1. CBoOoiHBIE KOJIeOaHMs B KOJIeOaTeTbHOM KOHTYpE.

2. Beinyxkieaue xkojie0aHus B Kojie0aTeIbHOM KOHTYPE.

3. Pe3oHaHC TOKOB.

4. IlepemeHHBIN TOK. MOIHOCTh IEPEMEHHOTO TOKA.

5. BonHOBOE ypaBHEHHE JJISl DJIEKTPOMATrHUTHOW BOJHBI. DJIEKTPOMATHUTHAS
BOJIHA U €€ CBOWCTBA.

6.OHeprus, UMITYJIbC U JIaBIICHUE 3JIEKTPOMArHUTHBIX BOJIH.

Kntouesvie nowsamus: cBOOOIHBIE KoJIeOaHMs, BBIHYXKJECHHBIC KOJICOAHMUS,
PE30HAHC, JIEKTPOMArHUTHHIC BOTHBI

JIutepartypa: [5, c.253-301]

Memoouueckue pexomenoayuu

PaccmoTrpeTh  koneOaTenbHBIA KOHTYp (TapMOHUYECKHE, 3aTyXalollue W
BBIHYXKJICHHBIE KoJicOaHus). BBecTu moOHsATHE pe30HaHCAa W ANEKTPOMArHUTHOU
BOJIHBI. PaccMOTpeTh CKOPOCTh €€ pacipoCTpaHeHuUs

VACHUTHh KaKOBBI (PU3MUECKHE TIPOIECCHl TPHBOIAT K  BO3MOXXHOCTH
CYIIIECTBOBAHHMS 3JICKTPOMAarHUTHBIX BOJIH.
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Bonpocwt ona camoxonmpons:

1. IToueMy BO3MOXXEH €AMHBIA MOAXOJ MPU HU3YyYEHUU KOJIEOAHWM pa3iuvyHON
buznueckoi mpupoabl?

2. UYro Takoe BBIHYXJCHHBbIC KoyieOaHus? 3anumure auddepeHIuaIbLHoe
YpaBHEHUE BBIHYKJICHHBIX KoyieOaHuid M pemmrte ero. [IpoBeaute mx aHamu3 s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

3. Or 4yero 3aBUCHUT aMIUIMTyJa BBIHY)KJICHHBIX KoJieOaHWUHU? 3amuiiire
BBIpAKEHUE JUIsl aMIUTATYAbI U (Da3bl MPU pe30HAHCE.

4. Yrto Ha3bIBaeTcsa pe3oHancom? Kakosa ero posib?

5. UYro Takoe onmeKkTpomarHuTHas BonHa? KakoBa  ckopocTh  ee
pacnpocTpaHeHus?

6. UTO MOXET CIIy’)KUTh NCTOYHUKOM 3JIEKTPOMAarHUTHBIX BOJIH?

7.KakoBbl ~ (u3nyeckue  MpoUEecChl, MNPUBOIAIIME K  BO3MOXKHOCTH
CYILLECTBOBAHHUS 3JIEKTPOMArHUTHBIX BOJIU?

8. Kak MOXHO IpencTaBUTh ceOe MIKaIy AJIEKTPOMAarHUTHBIX BOJIM, U KAKOBBI
MCTOYHUKH U3TYyYEHUS Pa3HbIX BUJIOB BOJIH?

Tema 19. UnTepdepeHuns BOJIH

Knrouesvie 6onpocwvr memul:

1. UaTepdepeHIMOHHOE MOJIE OT JIBYX TOYEUHBIX HICTOYHUKOB
2. OnpiT FOHra

3. UaTepdepeHnius B TOHKUX TJICHKAX

Knrouesvie nonsamus: narepdepenius, onsT FOHTa
Jluteparypa: [5, ¢.315-330]

Memoouueckue pexomenoayuu

V3Hath sBieHue uHTepdepeHuuu. PaccMmorperh HHTEpEpEeHIUI0 BOJH OT
nByx menei (meron FOHra), B TOHKUX TIJIEHKAX.

Bonpocwi ona camoxoumpons:

1. TTouemy uHTEphEpEeHIINIO MOXKHO HAOIIOAATh OT ABYX JIa3€POB U HEJb3S OT
JIBYyX 3JEKTpOIamI?

2. Kak u3sMeHutcs uHTEpPEpeHIIMOHHAsT KapThuHa B ombiTe FOHra, ecim sty
CUCTEMY [TIOMECTHUTH B BOAY?

3. Ocgelias TOHKYIO IJICHKY U3 MPO3pavyHOTo MaTeprajia MOHOXPOMATHYECKUM
CBETOM, TMAJAIIIMM HOPMaJIbHO K IOBEPXHOCTH TUJICHKM, Ha Ted HaOIoaaroT
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mapajuiCJIbHbIC YCPCAYIOMIUCCA PABHOYAAJICHHBIC TCMHBIC W CBCTIIBIC II0JIOCHI.
OI[I/IHaKOBa JIK TOJIIWHA OTACIbHBIX YU4aCTKOB IUICHKN?

Tema 20. Iudgpaxkuust BOJIH

Knrouesvie gonpocwvr memol:

1.ITpunnun I'onrenca-POpenens

2. Nudpaxus Openens Ha TpOCTEHIINUX Mperpagax

3. Audpakuus Opaynrodepa

4.TudpakuuoHHas pelieTka Kak ClieKTpalbHbII Mpuoop

Kniouesvie nonwamus: nuppakuus, IUQpPaKUUOHHAS pELIeTKa, HTPUHIUI
Ioiirenca-®penensd, audppakuus Opaynrodepa

JIutepartypa: [5, c.331-347]

Memoouueckue pekomenoayuu

BBectu mnounsitue sBneHua audpakiuu. M3yunte npuHnun [rolireHca-
Openens. Paccmorpers audpakuuio @OpeHens Ha NPOCTEHIIMX Nperpagax Hu
mudpakius Opaynrodepa, a TakKe U3y4UTh AUPPAKIMOHHYIO PELIETKY.

Bonpocwt ona camoxonmpons:

1.ITouemy nudpakmus 3ByKa MOBCEIHEBHO 0oJiee OYEBHIHA, YeM TU(PpPAKIIHS
ceera?

2. KakoBbl gononnenust @penens k npuHuuiy [ roitrenca?

3. Yro no3Boauia 00bsicHUTh NpuHLMM [ toiirenca — @penens?

4. Korna nabmonaercs nudpaxuus Openens? nudpakuus Opaynrodepa?

5. I[Mouemy nudpakuus He HAOMIOMAETCS HA OOJBIINX OTBEPCTHSAX M OOJIBIIHUX
McKax?

6. [Touemy audpakunoHHas pelieTKa pasjaraeT Oesblid CBET B CIIEKTP?

7. Kak onpenenutb HauOONbIIMA MOPSAOK CHEKTpa AU(PPaKIMOHHOU
pemeTku?

Tema 21. Ioasipu3zanus BOJIH

Knrouesvie gonpocvr memol:

1. ®opma u cTerneHs NoasIpru3aii MOHOXPOMATHYECKUX BOJTH
2.1lonyyeHue u aHaIU3 JTUHEHHO-TIOJISIPU30BAHHOIO CBETA

3. JIuneiiHOE IBOMHOE JIyYeNPEIOMIICHHE

4. TIpoxoxaeHue cBeTa Yepe3 JIMHEWHbIE (ha30BbIe TIIACTHHKA

Kniouegvie nonamus: noasipuszanysl, 1y4enpeaoMiIcHUe
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JIuteparypa: [5, c.357-368]

Memoouueckue pexomenoayuu

BBectn mnonsTHE sBIEHUS TOJSpPU3AIMK  CBeTa. PaccMOTpeTh CIoCOOBI
BO3HUKHOBEHHUS  IMOJSAPU3ALKAM  CBETA. N3yunTe nHUHEHHOE  IBOMHOE
JTyderpesioMIeHUE W TIPOXOXKICHHUE CBETa 4Yepe3 JIMHEWHBbIC (Pa30BbIe TUIACTUHKH,
pPaccMOTPETh U3MEHNE MHTEHCUBHOCTH CBETA 3a MOJSPU3aTOPOM MPU €ro BpalleHUU
BOKPYT ITy4YKa €CTECTBEHHOTO CBeTa (3akoH Maitoca).

Bonpocwt ona camoxonmpons:

1. Bo3moxkHa nu nonsipusanust 11t npoosibHbIX BoiH? [louemy?

2. Yto Ha3bIBaeTCA €CTECTBEHHBIM CBETOM? IUIOCKOIOJIIPU30BAHHBIM CBETOM?
YaCTUYHO IOJIIPU30BAHHBIM CBETOM? JUIMIITUYECKH MOJISIPU30BAHHBIM CBETOM?

3. Kak wu3MeHseTcsT HMHTEHCMBHOCTh CBETa 3a MOJIAPU3aTOPOM IIPU  €ro
BpAILIEHUH BOKPYT ITy4YKa €CTECTBEHHOTO CBETa?

4. VIHTEHCHMBHOCTb €CTECTBEHHOTO CB€TAa, MPOMYIICHHOIO 4Yepe3 JBa
NOJISIPU3aTOpa, YMEHBIINIIACH BlIBOE. Kak OpueHTHPOBaHbI OJISIPU3ATOPHI?

Tema 22. KBaHTOBbBIE CBOMCTBA JICKTPOMATHUTHOIO M3J1Y4Y€eHMS

Karouegvie 6onpocol memvl:

1. I3nydyenue HarpeTsIX Te.

2. CrnekTpaibHble XapaKTEPUCTUKU TETJIOBOTO U3TYyUYEHHUS.

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

4.AOCOIIOTHO YEPHOE TEJIO.

5. ®opmyna Penes- [[xunca u «ynerpaduoneroBas karactpoda». ['mmoresa
[inanka.

6. KBanToBO€ 00BsiICHEHHE 3aKOHOB TEIIJIOBOTO U3ITyUCHHUSI

7. KopnyCKyJIsIpHO-BOJTHOBOM J1yalu3M CBETA.

Knrouesvlie nounamusa: w3nydyeHue, aOCONIOTHO YEPHOE TeNno, (QYHKIUSA
Kupxroda, 3akon Credana — bombiiMana, 3akoH Bwuna, ynsrpaduoneToBas
karactpoda

Jluteparypa: [5, ¢.369-388]

Memoouueckue pekomenoayuu

PaccMoTpeTh MOHATHE TEIUIOBOIO M3JIYYEHUS M €ro  CHEKTpaJbHbIC
xapaktepuctuku. M3yunts 3akoHbl Kupxroda, Credana-bonpiimana u Buna. Beectu
NOHSTHE a0COMIOTHO YepHoro Tena. M3yuuts dhopmynsl Penes - Jxunca u [Tnanka.
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PaccMoOTpeTh siBI€HHE KOPITYCKYISIPHO-BOJIHOBOI'O Jyan3Ma CBETA.

Bonpocwt ona camoxonmpons:

1. Yem ommuaercs cepoe TeJlo OT YEPHOTo?

2. B uem 3axmrouaercsi (U3NYECKUH CMBICI YHHMBEpPCAJIbHOH (DyHKIUH
Kupxroda?

3. Kak ¥ BO CKOJIBKO pa3 M3MEHMTCS DHEPreTHYECKas CBETUMOCTb YEPHOIO
Tena, €CJIA €ro TEPMOAMHAMUYECKAsl TEMIIEpaTypa YMEHBIIUTCS BABOE?

4. Ucnone3ys ¢opmyny Ilnanka, Haiigute mnocrosHHyro Credpana —
bonasnMmana.

5. Tlpu xakux ycioBusx u3 ¢opmynsl [lmanka momydaroTcs 3aKOH CMEIICHUS
Buna u popmyna Panes — Jlxunca?

Tema 23. IlnanerapHasi MogeJib aToMa

Knrouegvie 6onpocvl memol:

1. Mogxenr atoma TomcoHa

2. Omnsitel Pe3epdopaa no paccessHuto ajib(pa-4acTuil

3. SlnepHas Mozenb aroma

4. ODMNupUYEeCcCKre 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax
5. ®opmyna bansmepa

Knrouesvie nonamusa: monens aroma Tomcona, ombITel Pesepdopna, anwda-
YaCTHIIBI, SIIEPHAS MOJIEJIh aTOMa, aTOMHBIE CIIEKTPHI, opMyina bansmepa

Jluteparypa: [35, ¢.390-397]

Memoouueckue pekomenoayuu
N3yunTh UCTOPUIO BO3ZHUKHOBEHUS IUIAHETAPHOM MOJENH aroma. PaccMoTpers
3aKOHOMEPHOCTH B aTOMHBIX criekTpax (cepus bansmepa).

Bonpocwt ona camoxkonmpons:

1. Tlouemy W3 pa3IU4YHBIX CEpPUN CHEKTPAJIbHBIX JIMHUN aroma BOAOPOJa
nepBoi OblIa M3yueHa cepusi banbmepa?

2. Kakoit cMbICT UMEIOT uKciia n ¥ m B 000011eHHoN hopmyse banbmepa?

3. Pazwscaure cmbicn noctynaaroB bopa. Kak ¢ ux momormipio oObsicHsAETCS
JMHEWYaThIN CIEKTp aToma?

4. TloueMy CHeKTp NONJIOIIEHMS aToMa BOAOPOJA COAEPKUT TOIBKO CEPHUIO
Jlarimana?
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Tema 24. KBanTOBasi MEXaHHKA

Karouegvie 6onpocol memol:

l.I'nnoresa ne bpoitns

2. Onsitsel [pBHCCOHA 1 [>)kepmepa

3. Judpakuus MUKPOYACTHII

4. IlpuHuun HeonpeneaeHHOCTH | eli3enoepra

5. BonHoBas QyHKIHS, €€ CTATUCTUYECKUN CMBICI U YCIIOBUS, KOTOPBIM OHA
JOJIKHA YIOBJIETBOPSThH

6.YpaBnenue lllpenunrepa

7. KBaHTOBas 4acTUIa B OJTHOMEPHOM MMOTEHIUAIBHOU SIME.

8.OmHOMEpHBII MOTEHIIUATBHBIN TOPOT U Oapbep

9. KBaHTOBBIN OCHMILIATOP

Knwouesvie  nowsamus: KBAaHTOBasT MEXaHUKA, IIOTCHUUAIBHBIM  IOPOT,
MOTEHIMAIbHAS $IMA, TYHHEJIbHbIA 3(QEKT, KBAHTOBBIA OCLMLISATOP, BOJIHOBAS

byHKIMS
JIutepartypa: [5, c.398-417]

Memoouueckue pekomenoayuu

B nanHOli Teme HEOOXOIMMO pacCMOTPETh MPOUCXOXKIECHUE KBAHTOBOM
Teopud. BBectu mnoHsaTHe BOJIHBI A€ bpoist. PaccMorpers ombiTel J[3BHCCOHA U
Jlxepmepa. BBectu mOHSITHE BOJHOBOM (PYHKIIMH, €€ CTATUCTUYECKHM CMBICT H
YCIOBHUs, KOTOPBIM OHA JOJDKHA YIOBIETBOPATH. PaccMorpers ypaBHEHHE
[lIpenuHrepa M €ro NpUMEHEHHWE B MPOCTHIX 3aJadax: KBAaHTOBAas 4YacTULA B
OJTHOMEPHOM TOTEHIIMAIBLHON sSIME, OJHOMEPHBIA MOTEHIIUAIBHBIN MOPOT U Oaphep.
PaccMmoTpeTh ocisiTOp B KBAHTOBOMU (DU3UKE.

Bonpocwt ona camoxonmpons:

1. IloueMy kBaHTOBasi MEXaHUKA SIBISECTCSI CTATUCTUYECKON TEOPUEN?

2. B yeM ornnunMe NMOHWMAaHWS NPUYUHHOCTA B KJIACCHUYECKOW M KBAaHTOBOM
MEXaHUKe?

3. KakoBa HauMeHbIIasi JHEPTrUsl YaCTUIBl B «IOTEHUUAIBLHOW SIME» C
OECKOHEYHO BBICOKUMH «CTEHKaMM»?

4. KakuMu CBOMCTBAMU MUKPOUYACTUI] OOYCIIOBJIEH TYHHEIBHBIN d3PDHEeKT?

5. B yem omnnume MoBEACHUS KIACCUYECKOM U KBAHTOBOW YaCTHIl C SHEPTUEH
E < U npu ux ABMXEHUU K MPSAMOYTOJILHOMY MOTEHIIMAILHOMY Oapbepy KOHEUHOU
IUPUHBI?

6. Kak u3amenutcss ko3hUIMEHT MPO3pauHOCTH MOTEHIMAIBLHOIO Oaphepa c
YBEJIMYEHUEM €T0 IIUPUHBI B Ba pasza’?
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7. UYemy paBHa PpPa3HOCTb OJHEPIMM MEXIAYy YETBEPTBIM U  BTOPBIM
SHEPreTUYECKUMU YPOBHSIMHU KBAHTOBOTO OCLMILISATOpA?

8. MoxkeT M 4YacTHIla HAXOAWTBCI Ma JHE «IIOTCHIHAILHOM SMBI»?
Omnpenensiercs 1 3T0 GOPMOU «IMBI»?

9. 3aBuUCHT M pacnpeleseHue HHEPreTUUYECKUX YpPOBHEH OT (QopMbl
«IMOTECHIINAIBLHOU SIMBI») ?

10. B yem ormiamyme KBAaHTOBO-MEXAHHMYECKOTO M KJIACCHMYECKOIO OMNHCAHHSI
rapMOHHUYECKOTO OCHMILISITOpa? B BIBOAAX 3TUX ONMMCAHUM?

Tema 25. KBaHTOBO-MeXaHHYECKOE ONUCAHNE ATOMOB M MOJIEKYJI
Knroueswie 6onpocvr memol:

1. CrannonapHoe ypaBHenue lllpeaunrepa s atoma Bogopoaa

2. BonHoBBIE (PyHKIIMU ¥ KBAHTOBBIE YKCIIA

3. [IpaBuia oT6opa /7151 KBAaHTOBBIX IEPEXOJIOB

4. Oneit Tepna u I'epmaxa

5. Oddext 3eemana

Knrouesvie nowsmus: KBAaHTOBOE YMCIO, KBAHTOBBINM IE€PEXOJl, BOJHOBBIE
dbyukiuu, ypasuenue lllpenunrepa, 3akoH 3eemana

Jluteparypa: [5, c.418-439]

Memoouueckue pekomenoayuu
VACHUTHh TOHSATHS KBAHTOBBIX 4YHCEN. PaccMOTpeTh pelieHHsl ypaBHEHUS
[IpenuHrepa u 3aKkoH 3eeMaHa.

Bonpocwi ons camoxonmpons:

1. Uro xapakTepu3ylOT KBAHTOBBIC 4YHCJA: IJIaBHOE, OpOMTAIbHOE, CIIUH H
MarauTHoe? Kakue 3HaueHrsi OHM MOTYT IPUHUMATh?

2. KakoBsl npaBuiia oT0opa JJisl KBAHTOBBIX MEPEXO0B?

3. KakoBel mpaBmia KBaHTOBaHHUSI OpPOUTAIBHOTO MEXAaHUYECKOTO U
COOCTBEHHOTO MEXaHWYECKOTO MOMEHTOB HMMIYJIbCa JJICKTPOHA? WX MPOCKIMHA Ta
HanpaBJICHUE BHEIITHETO MAarHUTHOTO MOJIs?

4. B yem CyTh IPUHIIUIIA HEPAZIUUYUMOCTH TOXKICCTBEHHBIX YaCTHUIL?
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2. METOIMYECKHUE PEKOMEHJIALIMH 1O ITOATOTOBKE
K HPAKTUYECKUM 3AHATUAM

[IpakTruyeckue 3aHATHUS TPOBOIASTCS C 1ENbI0 (POPMUPOBAHUS Y CTYIEHTOB
YMEHUH 1 HAaBBIKOB B 00J1aCTH (PU3UKH.

[IpakTrueckue 3aHATHS 10 JUCHUIUIMHE «DU3MKa» SBIAIOTCA BaXHOU
COCTAaBHOU 4acThIO Y4EOHOTO Mpollecca M3yd4aeMoro Kypca, MOCKOJIbKY MOMOTaroT
JTy4IlIeMY YCBOCHHIO Kypca JUCHUILIMHBI, 3aKPEIJICHUIO 3HAHUIA.

B xome caMOCTOATENbHON MOJATOTOBKH CTYAEHTOB K MPAKTHUYECKOMY 3aHATHUIO
HEOOXO/IMMO HE TOJBKO BOCHOJB30BaThCS  JIMTEPATYpPOM, PEKOMEHIOBAHHOU
MPENOJABATEIEM, HO W IPOSBUTH CAaMOCTOATEIBHOCTh B OTBICKAHMM HOBBIX
HWCTOYHUKOB, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aAHSATHS.

Temarnueckuii man npaktudeckux 3anstuit (I13) npencrasnen B Tabmure 3.

Taomuna 3 - Tematuueckuii mwiad 113

CoaepxaHue NPaKTHYECKOI0 (CEMUHAPCKOI0) 3aHATHS

Howmep
TEMBI
1 KrHemaTKa MaTepUaJIbHOW TOYKH U Tea
2 J/IMHaMMKa MaTepUAIBHONW TOYKH M TEJIA
3 3aKOHBI COXPAaHEHMs UMITYJIbCA U DHEPTUH B MEXAHUKE
4 MoOMEHT UMIyJIbCa U IMHAMMKA BpAIllEHHs TBEPJIOTO TEJIa BOKPYT
HEIOJABMKHOU OCH
5 MexaHn4yeckue KojieOaHusl U BOJIHBI
6 OCHOBHBIE TOJIOKEHUS] TEPMOIMHAMUKHI
7 OCHOBHBIE MTOJIOKEHUS] MOJIEKYJISIPHO-KMHETHYECKON TEOPHUH
8 OCHOBHBIE MTOHATHS JIEKTPOCTATUKH
9 Pacder anekTpruiecKuX MoJie pacupeaeIeHHoro 3apsaa. Teopema

['aycca

10  Dnexkrpuueckas eMkocTh. KoHaeHcaTopbl. DHEPTHs
HIIEKTPUYECKOTO TOJIS

11 3aKOHBI TOCTOSHHOTO TOKA
12 (OCHOBHBIE TTOJIOKEHUSA MATHUTOCTATUKHA
13 DnexTpomMarHuTHas MHIYKLIUS

14 DnexTpoMarHuTHBIE KOJIeOaHuUs
15  [DnexTpoMarHUTHBIE BOJIHBI

16  [UuTepdepenius cBeta

17  Judpaxius cBeta

18  Tlonmspuzanus BoJH

19  KBaHTOBBIE CBOMCTBA JIEKTPOMArHUTHOTO U3JIYYEHUS.
20 [ LltanerapHast MOJIeJIb aTOMa
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21  [[Ipocreiiiue cirydau IBH>KEHHSI MUKPOUYACTHUIl B KBAHTOBOM
MEXaHUKe

22 KBaHTOBO-MEXaHUYECKOE OIMMMCAHUE aTOMOB

IpakTnueckoe 3ansaTue Ne 1: Kunemaruka MarepuajibHON TOYKHU U TeJa
[]eny: nonydeHUE NPAKTUUYECKUX YMEHUIM U HAaBBIKOB B 00JIACTH KUHEMATUKH
3aoanue no npakmuyeckou pabome:

Pemute crnienyronue 3anayn:

1. Tpu 4eTBEpTH CBOEro MyTH aBTOMOOMJIb MPOULIEN CO CKOPOCThIO Vi = 60
KM/4, OCTaJIbHYIO YacTh IMyTH — CO CKOpocThio v; = 80 km/4. KakoBa cpeanss
myTeBasi CKOPOCTh < V > aBTOMOOMJIS?

2. I3 ogHOrO M TOTrO K€ MECTa Hadyajld PaBHOYCKOPEHO JBUTATHCS B OJHOM
HaIlpaBJICHUM JIBE TOYKH, IPUYEM BTOpas Hadaja CBOE ABMIKEHHUE yepe3 2 ¢ Mocie
nepBoi. IlepBasi Toyka nABUTaNach € HadallbHOW CKOpocThio vi = | M/c m
YCKOpeHHEM a; = 2 M/C?, BTOpas — C HaudalbHOM CKOPOCTBIO Vv, = 10 M/c u
ycKopeHueM a; = 1 m/c?. Uepes CKOJBLKO BPEMEHH M Ha KaKOM PACCTOSHUHM OT
MCXOJTHOTO TOJIOXKEHUSI BTOPast TOYKA JOTOHUT MEPBYIO?

3. JIBUoKeHrEe MaTepHabHON TOUKHU 3aJaH0 ypaBHeHueM r(1)=i(A+Br)+jCt,
rne A =10 M, B=— 5 m/c?, C = 10 m/c. HaueptuTh Tpaekropuro Touku. Haiitu
BEKTOpHBIC BhIpaxkeHus v(f) u a(f). Jnsa MomeHTa BpeMeHH ¢ = 1 ¢ BBIYUCTUTD: 1)
MOJIYJIb CKOPOCTH |V| ; 2) MOJyJIb YCKOPEHUS |al;

3) MOAYJIb TAHTCHIIMAIILHOTO YCKOPEHHUS |a; |; 4) MOJyJIb HOPMAJIbHOTO YCKOPEHHS
|an|.

4. JIuHenHasg CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BPALAOLIETOCS AUCKA
paBHa 3 wm/c. Touku, pacronoxenusie Ha AR = 10 cMm Onmxe K OCH, UMEIOT
JUHEUHYIO CKOPOCTh V2 = 2 M/c. OnpeneianTh 4acTOTy BpallleHUs 1 TUCKA.

5. MaxoBHK HayaJl BpallaTbCsi PABHOYCKOPEHHO M 3a MPOMEKYTOK BPEMEHU
At = 10 ¢ moctur 4actoTel BpameHus n = 300 muu™. OnpemenuTs yriaoBoe
YCKOPEHHUE € MaXOBUKA U YUCIIO /N 000pOTOB, KOTOPOE OH CHIEJal 3a 3TO BpEMH.

IIpakTnuyeckoe 3ansaTue Ne 2: /luHaMUKa MaTepUAIbLHON TOYKH U TeJia
L]env: nonyyeHUe NPaKTUYECKUX YMEHUI U HABBIKOB B 00J1aCTH TUHAMUKU
3aoanue no npakmuyeckou pabome:

Pemmts cnenyromue 3anayu:

1. K mpyxuHHBIM Becam mojBerieH OJok. Yepe3 OJIOK MEepeKuHyT MIHYP, K
KOHIIaM KOTOPOTO MPUBS3AIM TPy3bl Maccamu m; = 1,5 xr u mp; = 3 xr. KakoBo
OyAeT moka3aHHe BECOB BO BpeMs ABMXKEHHUs rpy3oB? Maccoil Ooka u miHypa
npeHeopeyb.

2. HakronHass miockocTh, oOpasyromiass yroin o = 25° ¢ TIOCKOCTBIO
rOpU30HTa, UMeeT JUMHY [/ = 2 M. Teno, ABUrasch paBHOYCKOPEHHO, COCKOJIB3HYJIO
C ATOM IJIOCKOCTHU 3a Bpems ¢ = 2 c¢. Onpenenutsh KodPpPUIUEHT TpeHus f Tena o
IIJIOCKOCTb.
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3. Ha xenesnomopokHoi matdopMe YCTaHOBIEHO opyaue. Macca
mwiatgopmel ¢ opyaueM M = 15 1. Opynue ctpensier BBepx noja yriaom [ = 60° k
TOPU30HTY B HampapiieHuu nyTu. C Kakoil CKOpOCThIO V| MOKATUTCS Iuiatdopma
BCJIEJICTBUE OTJAa4M, €CJIii Macca cHapsaaa m = 20 KT U OH BBUIETAE€T CO CKOPOCTHIO
vz =600 m/c?

4. CHapsig Maccol 20 Kr JeTUT ¢ HadaiabHOM ckopocThio 200 mM/c o yriom
60° k ropu3oHTy. B HauBbICIIEl TOYKE MOJBEMA OH BCTPETUI LIE€JIb U MOJHOCTHIO
noracun ckopocte B Teuenue 0,02 c. OnpenenuTh CpenHIO CUITY yaapa.
ConpoTuBIIEHHE BO3/1yXa HE YUUTHIBATD.

5. luck paguycom R = 40 cM Bpamaercs BOKpPYr BepTHUKaibHOW ocu. Ha
Kpalo aucka JexuT KyOuk. Ilpunumas kosdduument tpenus f = 0,4, HaliTu
YacTOTY /1 BPAILLEHUs, IPU KOTOPOM KyOHK COCKOJIB3HET C IUCKA.

IIpakTH4yeckoe 3ansitue Ne 3: 3aKOHBI COXpAHEHHUS MMITYJIbCA U JHEPTUH B
MeXaHHMKe

[]env: mony4yeHUE MPAKTHUECKUX YMEHUN M HABBIKOB B OOJACTH SHEPIUH B
MEXaHUKe

3aoanue no npakmuueckou pabome:

Pemuth crnenyroniue 3anayu:

1. Haiftu paboty A nmoabema rpysa Mo HaKJIOHHOW IUIOCKOCTH JJIMHOU [ = 2
M, eciii Macca mrpy3a paBHa 100 kr, yron HakiioHa [ = 30°, koadpuiueHT TpeHus
f=0,1 u rpy3 gBHXKETCS C ycKOpeHHneM a = 1 m/c?.

2. C xakol HauMeHbIIEH BBICOTHI /1 TOJDKEH HAayaTh CKaThIBAThCS aKpoOaT Ha
Benocunene (He paboTasi HOraMH), YTOOBI MPOEXATh MO JOPOKKE, UMEIOIE popMy
"mMeptBONl meTiH" paguycoM R = 4 M, 1 HE OTOpBAaTbCA OT AOPOKKH B BEPXHEHN
touke rerau? TpeHuem npeHeOpeyb.

3. Co ckanbl BbicOTOM 19,6 M B TOPHM3OHTAJIBLHOM HaNpaBlIeHUU OpoCHIU
KaMEeHb CO CKOPOCThI0 36 kM/4. OmnpenenuTb KUHETUYECKYI0 U MOTEHIUATbHYIO
SHEpPruu KamHs uepes 1,25 ¢ mosiera mocse Havana aBkeHus. Macca kamus 100 T,
COIPOTHBIIEHUEM BO3/1yXa IPEeHEOPEUb.

4. Teno nBUrajsoch CO CKOpPOCThIO 3 M/c. 3aTeM B TE€UEHHE 5 C Ha HEro
nericrBoBana cwia 4 H. 3a 310 BpeMs kuHeTnyeckas sHeprus yBennuuiack Ha 100
JIx. HaliTi CKOpOCTB Teia B KOHIE JEHUCTBHS CUJIBI U €70 MacCy.

5. Pakera maccoit 250 1 conepxut B cede 50 r B3pbIBUaTOrO Bemecta. Ha
KAaKyl0 BBICOTY OHAa MOXET MOJHSTHCS, €CIH MPEANOJOXKUTh, YTO B3PHIBUATOE
BEILIECTBO B3pPHIBACTCS BCE Cpa3y, a 0Opa30BaBILMECS MOPOXOBBIE Ta3bl UMEIOT
ckopocth 300 M/c. OmpenenuTh MOTEHUMATIBHYIO SHEPIHI0 pPaKeThl B BBICHIEH
Touke noabeMa. ConpoTUBIEHHEM BO3/1yXa MPEeHEOPEYb.

IpakTnueckoe 3ansiTue Ne 4: MoMeHT UMIYJIbCA U JTUHAMHMKA BpalleHUs!
TBEPAOro TeJia BOKPYT HENMOABUKHOMN OCH

[]env: mosiydeHHE MPAKTUYECKUX YMEHUM M HABBIKOB MPU pAcueTe MOMEHTA
HUMITYJIbCa U 00JIaCTH TMHAMHKY BPAIaTeIbHOTO JIBHKCHUS
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3aoanue no npakmuuecxou pabome:
Pemuth crienyronue 3anayu:
1. OrpenenuTb MOMEHT UHEPUUH J TOHKOTO OJTHOPOJHOTO CTEPKHS JUIMHOM [ =
60 cM 1 mMaccoit m
= 100 T OTHOCHUTENILHO OCH, MEPHNEHIUKYISIPHON eMy U MPOXOAAIIeH Yepe3 TOUKY
CTEpPIKHS, yAaJIEHHYIO Ha @ =20 CM OT OJIHOTO M3 €T0 KOHIIOB.

2. Yepes 010k, umeroumi ¢opMmy AuCKa, MepekuHyT MmHyp. K koHuam
HIHYpa OpuBs3anu rpy3uku maccoit m; = 100 r u my = 110 r. C KakuM yCKOpPEHUEM a
OyIyT BUTaThCs TPY3UKH, eciii Macca m 0i1oka paBHa 400 r? Tpenue npu BpalleHUu
0JIOKa HUYTOKHO MaJIo.

3. UenoBek cTOUT Ha ckambe JKYKOBCKOTO M JIOBUT PYKOW Msi4 Maccou m =
0,4 xr, neTanMi B TOpU30HTAJIHLHOM HAIPABJICHUU CO CKOpPOCThIO v = 20 wm/c.
Tpaexkropusg Ms4a DPOXOAUT Ha paccTossHUHA » = 0,8 M OT BEPTUKAJIBHOW OCH
BpaleHus: ckaMbh. C KakKoW yIJIOBOM CKOPOCTBIO V HAYHET BPAIIATHCSA CKAMBS
7KyKOBCKOTO C 4€I0BEKOM, MOMMABIIUM M4, €CJIA CYMMapHbIi MOMEHT MHEPUUH J
YENOBEKA U CKAMBHU PABEH 6 KI*M?

4. MaxoBHK BpalllaeTcs 10 3aKOHY, BbIpa)kKaeMOMY ypaBHEHUEM ¢ = A + Bt +
Ct?, rme A = 2 pan, B =32 pan/c, C = - 4 pan/c?. HaiiTu cpeHIOI0 MOIIHOCTE <N>,
pa3BUBAaEMYyI0 CHUJIAMH, JIEWCTBYIOIIMMHM Ha MaxOBUK MpPU €ro BpalleHUH, 10
OCTaHOBKH, €CJIM €r0 MOMEHT uHepuun J = 100 kr-m?

5. Ilynst maccoit m = 10 r netut co ckopocthio v = 800 m/c, Bpalasch OKOJO
IpoAoIbpHOM ocu ¢ yactorod n = 3000 c!. Ilpuaumas mym0 3a LUIMHIPUK
TUaMeTpoM d = 8 MM, OIPENEIIUTD MOJHYI0 KHHETUYECKYIO SHEPTHIO 1 MyJIu.

IpakTnueckoe 3anaTue Ne S: Mexanuuyeckue KoJeO0aAHUsS M BOJHBI

L]env: moMy4YeHUE NPAKTUYECKUX YMEHUI U HABBIKOB IPU pacyeTe napaMeTpoB
MEXaHUYECKUX KOJICOaHUN U BOJH

3aoanue no npakmuyeckou pabome:

Pemuth cnenyroniue 3anayu:

1. Touka coBepiiaeT rapmMoHuueckue koseOanusi. Haunbonblee cmenieHue
Xmax = 10 cM, HaMOOJBIIAS CKOPOCTh Vimax = 20 cm/c. HaiiTu yrioByro 4acToTy @
KOJICOAHHMI U MAKCUMAJIbHOE YCKOPEHUE Amax-

2. Touka ydacTByeT OJHOBPEMEHHO B JBYX B3aUMHO IEPIEHIUKYISIPHBIX
KOJICOAHMSIX, BBIPAKAEMbIX YpaBHEHUSIMU X = A cos(wt) u y = A»sin(0,5wf), rne A,
=2 cM, A, = 3 cm. Halitn ypaBHEHUE TPaE€KTOPUU TOYKH U MOCTPOUTH €€, yKa3aB
HaIlpaBJICHUE JBUKCHUSI.

3. Ha crepxue qnmunoit / = 30 cM yKperuieHbl JBa OJMHAKOBBIX I'PY3HKa:
OJIMH — B CEPEeIMHE CTEePXKHS, APYrod — Ha OJTHOM U3 ero KOHUOB. CTepkKeHb C
IPY3UKOM  KOJIEOJIETCS OKOJIO TOPU3OHTAJIbHOM OCH, NPOXOndIleld uyepe3
CBOOOJHBIN KOHell cTepxkHs. OnpenenuTbh NpUBEICHHYIO IiIUHY L u nepuon T
KOJIeOaHWM TaKo# cucTeMbl. Maccol cTep KHs MpeHeOpeyb.

4. Jlorapupmuyeckuii nekpeMeHT konebanmii @ mastauka paseH 0,003.
Omnpenenutp yucio N MOMHBIX KOJEOaHW, KOTOpBIE JTOJDKEH CAeNaTh MAasTHHK,

39



YTOOBI aMIUIMTYAa YMEHBIIIHUIIACH B JIBA pa3a.

5. Onpenenuts pa3HocTh a3 A¢ KoneOaHMM  HMCTOYHMKA  BOJIH,
HaxOJSIIETOCs B YIIPYIOW Cpele, U TOYKH 3TOU CpPeIbl, OTCTOSAIIEH HA X = 2 M OT
uctoyHuka. Yacrora v kojeOanuil paBHa S5 ['I; BOJIHBI pacHpoOCTPaHSIOTCS CO
cKkopocThio v = 40 m/c.

6. MomHoCTh N M30TPOITHOTO TOYEYHOTO MCTOYHMKA 3BYKOBBIX BOJIH paBHA
10 Br. KakoBa cpennsis 00beMHast TNIOTHOCTh <> HEPTHU Ha paccTostHuU 7 = 10
M OT ucTouHuKa BoaH? Temneparypy 7 Bo3nyxa npuHaTh paBHou 250 K.

IIpakTuueckoe 3ansaTue Ne 6: OCHOBHBIE MO0JI0KEHUS TEPMOAUHAMUKHU
Ileny: TIONMyYEeHHE TPAKTUYECKUX YMEHHM UM HABBIKOB B  00JacTu
(heHOMEHOJIOTHIECKON TEPMOTMHAMUKHI
3aoanue no npakmuueckou pabome:
Pemmnts cnenyromue 3a1ayu:
1.KakoBBbI yzAenbHbBIE TEINIOEMKOCTH Cy M €, CMECH Ia30B, COAEpIKalleh
kucnopon maccou m; = 10 r m azot maccou m, = 20 r?

2. Onpenenutsh paboTy A annabaTHOTO pacIIMPEHHUs BOJOPOIa MAcCol m =
4 r, ecnuteMiiepaTypa raza nouusmwiack Ha A7 = 10 K.

3. Bogopon 3anmmaer 06beM Vi = 10 m° npu masnenun p; = 100 xIla. 'a3
Harpeyiu Mpu MOCTOSSHHOM o0beMe 10 naBieHust p, = 300 xlla. Onpenenuts: 1)
n3mMeHnenne AU BHYTpEeHHEH »HEpruu rasza; 2) paboty A, COBEpIICHHYIO ra3oM; 3)
KOJIMYECTBO TEIIOTHI (J, COOOIIEHHOE rasy.

4. B nunuHApe moja MOpIIHEM HaxoauTcs Boaopoa maccou m = 0,02 kr
npu temnepatype 71= 300 K. Bonopon cHavana pacudpuics aauadaTHO, YBEITUYUB
CBOI 00BEM B TMATh pa3, a 3aTeM ObUI CXKaT U30TEPMHUYECKH, MpuyeM oObeM raza
YMEHBIIWICS B MATh pa3. Halitu temneparypy 7> B KOHIIE aila0aTHOTO PaCIIUPEHUS
U TIOJIHYI0 paboTy 4, coBepIIeHHYI0 razoM. M3006pa3uTh mpoliiecc rpadudecKy.

5. Uneanbnbiil Ta3 coBepmaer uukin Kapno. Temneparypa 77 HarpeBarens
paBHa 470 K, temneparypa 7, oxmaautens paBHa 280 K. Ilpu mzorepmMuueckom
pacumpenuu ra3 copepuiaet padboty A = 100 k. Onpenenuts Tepmuueckuii KITJ]
7 IUKJIA, a TAaKXKE KOJIMYECTBO TEIUIOTHI (), KOTOPOE ra3 OTAACT OXJAIUTENII0 MpHU
HU30TEPMHUYECKOM CXKATUH.

6. Jlen maccoit m; = 2 kr npu temnepatype ¢; = 0 °C Obu1 npeBpallieH B BO1y
TOW XK€ TEeMIEpaTypbl ¢ MOMOIIBIO Tapa, uMeromero temneparypy £ = 100°C.
OnpenenuTs Maccy my U3pacxoaoBaHHOTO napa. KakoBo uamenenue AS sHTponuu
CUCTEMBI JeA—Tap?

IIpakTnueckoe 3anaTHe Ne 7: OCHOBHBIEC IOJIOKEHUSI MOJIEKYJISAPHO-
KHHETUYECKOUN TeOpUu

L]env: moy4eHUe MPaAKTUUECKUX YMEHUN U HaBbIKOB B oOsactu MKT

3aoanue no npakmuyeckou pabome:

Pemmts cnenyromue 3anayu:
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1. B xonGe BMecTuMocThi0 V = 100 cM® comepsKUTCS HEKOTOPBIN a3 Mpu
temneparype 7 = 300 K. Ha ckonbpko MOHM3UTCS AaBlIEHUE p ra3a B KojbOe, eciu
BCJICJICTBUE YTEUKHU W3 KOJIOBI BBINIET N = 10%° MOJIEKYJI?

2. Onpenennuts CPEAHIO KHMHETUYECKYIO DHEPTHIO0 <E> MOCTYNATEIbHOIO
JBI)KCHUSI U CPEJIHEE 3HAUCHHE <€> MOJIHOW KMHETHYECKON SHEPruu MOJEKYJIBI
BoAsHOro mapa npu temneparype 7' = 600 K. Hailtu Takke KUHETHYECKYIO
SHEPrui0 W MOoCTyNaTeNbHOTO JBHKEHUS BCEX MOJIEKYJI Iapa, COJEpHKaIIEro
KOJIMYECTBO BEIIECTBA V = | KMOJIb.

3. Kucinopoa npy HOpMaJbHBIX YCIOBHUSX 3aIOJHSET COCYZ BMECTUMOCTBIO
V =11,2 1. OnpeaennTs KOJIMYECTBO BEUIESCTBA V ra3a U €ro Maccy mi.

4. ITonklii map BMeCTUMOCTEI0 V = 10 cM>, 3aII0JIHEHHBINH BO3IyXOM
npu temmneparype T, =573 K, coemununu TpyOKOW C daIlIKo#, 3arojHEHHOU
pTyThI0. OnpenenuTh Maccy m PTYyTH, BOLIEAIIECH B 1Iap IPU OCTHIBAHUU BO3yXa
B HeM a0 Ttemmneparypsl T, = 293 K. Il3mMeHeHueM BMec- TUMOCTU Iapa
peHeopeyb.

5. bamnon BmectuMmocThio V = 30 11 COOEpKUT CMECh BOAOPOJA U TElns
rpu temneparype 7= 300 K n naBnenunn p = 828 klla. Macca m cmecu paBHa 24 T.
Onpenenuth Maccy m; BOJOPOJA U Maccy iy TeIus.

IpakTuyeckoe 3ansitue Ne 8: OCHOBHbIE IOHATHS JIEKTPOCTATUKHI

Ilenv: TIONMyYeHUE NPAKTUYECKUX YMEHUM UM HABBIKOB B  00JacTU
ANEKTPOCTATUKHU

3aoanue no npakmuueckoi pabome:

Pemute cnenyronue 3anauu:

1. JIBa OOWHAKOBBIX MPOBOASIIMX 3apsDKEHHBIX IIapa HaXOJATCS Ha
paccrossanu » = 30 cm. Cuia npurspkenus [ mapos paBHa 90 mxH. Ilocne toro
KaK IIapbl ObUIM NMPUBEIEHBI B CONPUKOCHOBEHHWE W yNAJEHbl JIPYr OT JApyra Ha
MPEKHEE PACCTOSIHUE, OHM CTajyd OTTAJKHMBaTbcs ¢ cuwiao F, = 160 mxH.
Omnpenenuts 3apsaasl O u O, KOTOPbIE OBLIM Ha MIapax J0 UX COMPUKOCHOBEHUSI.
JunameTp mapoB CYUTATh MHOTO MEHBIIUM PACCTOSIHUS MEXIY HUMH.

2. DIIEKTPUYECKOE MOJIE CO3aHO0 ABYMS ToueuHbIMU 3apsaamu O = 10 HKii u
0, = 20 uKn, nmaxomsmmmucs Ha paccrosHun d = 20 cM apyr OT JApyra.
OnpenenuTs HANPSHKEHHOCTH £ MOJIs B TOUKE, YAAJIEHHON OT MEPBOro 3apsjia Ha 7|
=30 c¢M 1 OT BTOPOro Ha 7, = 50 cMm.

3. Halitu noreHumnanbHyro dHepruto II cucrteMsl Tpex TOUYEUHBIX 3aps0B

01 = 10 vKn, O, =20 sKn u @5 = -30 vKJN, pacnonokeHHbIX B BEpIIMHAX
PABHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOU JMHOM a = 10 cm.
4, Toueunwie 3apsapl Oy = 1 MxkKn u O, = 0,1 mxKn nHaxoxmsitcs Ha

pacctostaum 7, = 10 cM apyr ot apyra. Kakywo paboty 4 coBepiiaT CHUIIBI TOJIA,
€CJIM BTOPOM 3apsi/i, OTTAJIKUBASICh OT MEPBOI0, YAAIUTCA OT HErO HAa PACCTOSIHUE:
Dra=10m;2) r3 = 00?

5. PaznocTh notenuuanoB U MexXIay KaTOJIOM U aHOJIOM JIEKTPOHHOM JIaMITbl
paBHa 90 B, paccrosaue » = 1 MM. C KakKuM YCKOPEHHEM a JIBUXKETCS SJIEKTPOH OT
Karoja kK anoxy? KakoBa CKOpocTh Vv 3JEKTpoHa B MOMEHT yaapa o0 anon? 3a
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KaKoe BpeMs ! JJIEKTPOH IMPOJETAET PacCTOsIHME OT Katoja Ao a”oxa? Ilose
CUMTATh OJHOPOJIHBIM.

IIpakTnueckoe 3ansaTme Ne 9: Pacuer »JJIeKTPUYECKHMX IOJIeH
pacupeaesieHHoro 3apsiza. Teopema I'aycca

[lenv: TONly4eHUE TPAKTUUECKUX YMEHUW W HABBIKOB MPH pacuerax
AIIEKTPUUYECKUX MOJIeH MPHU UCIIONIb30BAaHUM TeopeMbl ["aycca

3aoanue no npakmuuieckoti pabome:

Pemute cnienyroniue 3anayu:

1. lap paguycom R; = 6 cm 3apstkeH a0 noteHnuana ¢; = 300 B, a map
paguycom R, = 4 cM - no noteHiuana ¢, = 500 B. Onpenenuts nmoTeHIMan€ @
1IapOB MOCJI€ TOTO, KaK UX COCTUHUIN METAINIMYECKUM MPOBOJIHUKOM. EMKOCTBIO
COEJIMHUTETHLHOTO IPOBOHUKA MTPEHEOPEYb.

2. Paccrosinue d mexay IlacTUHaAMHU IJIOCKOTO KOHAeHcaTtopa paBHO 1,33
MM miomazns S muactud pasHa 20 cm’. B mpocTpaHCTBE MEXIy IUIACTHHAMM
KOHJICHCATOpa HAXOASTCS JBa CIOSI JUAJIEKTPUKOB: CIIOJIBI TOMIUHON d) = 0,7 MM
u 300HUTa ToNMHON d> = 0,3 MM. OnpeIeTnTh JIEKTPOEMKOCTh ¢ KOHJIEHCATOpA.

3. JIBa xonueHcatopa anekTtpoeMkocTsMu C; = 3 MK® u C; = 6 Mk
COEIMHEHBI MEXKy co0oi u mpucoeanHensl k 6atapee ¢ DJIC 120 B. Onpenenuthb
3apsaapl 01 1 (> KOHJICHCATOPOB M Pa3HOCTU MOoTeHUuaioB U; u U, MeXay ux
oOKlagKaMH, €CId  KOHJIGHCATOpPhl  COEAWHEHBI: 1)  mapamiensHO;  2)
MOCJIEI0BaTENBHO.

4. Pa3HOCTh MOTEHIIMAJIOB MEXAY IUIACTUHAMHU TUIOCKOTO KOHJeHcaTopa 6
KB, 3apsan KaxIou W3 HUX 10® K. Onpenenuts CUIy B3aUMOACHCTBUS MEXIY
MJJACTUHAMM, DHEPTHI0 U IUIOTHOCTh SHEPTUU KOHAEHCATOpa, €CJIM PACCTOSTHUE
mexay miactuaamu 0,02 M, a IIomaas Kaxaoi u3 mux 100 cm?,

IpakTnueckoe 3anaTue Ne 10: Jnexkrpuyeckas eMKkocTb. KoHIeHcaTOpBI.
JHepPrus 3JeKTPHUYECKOro MOJIst

Llenv: TmONy4YeHHE MPAKTUYECKMX YMEHW M HaBBIKOB NIPH pacyerax
[MapaMeTPOB JIEKTPUUECKUX ITOJIEN

3aoanue no npakmuyeckou pabome:

Pemuts crnenyronue 3anauu:

1. Paccrosinue d Mex1y IIaCTUHAMHU TJIOCKOTO KOHIEHCATOpa PaBHO 2 MM,
pasHocTh mnoreHuuanoB U=1,8 kB. [lusnexktpuk - crekno. Onpenenursb
JUAJIEKTPUUECKYIO BOCIIPUMMYHUBOCTG ¢  CTEKJIA U MOBEPXHOCTHYIO IJIOTHOCTH 0
MOJISIPU3AIIMOHHBIX (CBSI3aHHBIX ) 3apsII0B HA TOBEPXHOCTHU CTEKJIA.

2. OnpenenuTe MOJSIPU30BAHHOCTh p CTEKJA, MOMEIIEHHOIO BO BHEIIHEE
AIIEKTPUUECKOE T0JI€ HAMPSHKEHHOCTRIO Ey=5 MB/Mm.

3. JIM3neKTpuK NOMECTHIIA B AJIEKTPUUECKOE IOJIE HANPSKEHHOCThIO Ep=20
kB/M. Uemy paBHA MOJSPU30BAHHOCTH p TUAJICKTPHUKA, €CIU HAMPSHKEHHOCTh F
CPEIHEro MaKpOCKOIMUYECKOT0 MOJIs B JUAJIEKTPUKE OKa3anach paBHoi 4 kB/m?

4. DOOHUTOBAs TIJIOCKOMApasUIe/ibHAs TUIACTHHA TOMEIICHA B OJHOPOIHOE
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ANEKTPUYECKOE TIOJIe HampsbDKeHHOCThIO  FEp=2 MB/m. [I'panu 1uracTuHb
MEPIEHINKYJIAPHBl JIMHUAM HanpsHKEHHOCTU.  OmpenenuTs MOBEPXHOCTHYIO
IJIOTHOCTH ¢' CBSI3@HHBIX 3apsA0B HA FPaHAX IJIACTUHBI.

IpakTnueckoe 3ansaTue Ne 11: 3aKoHbI NOCTOAHHOIO TOKA

[]ens: TIONy4YEHHE TPAKTUYECKUX YMEHUW W HABBIKOB NPU NMPUMEHEHUH IS
PacyeTOB 3aKOHOB IMOCTOSIHHOTO TOKa

3aoanue no npakmuyeckou pabome:

Pemnts cnenyromue 3a1ayu:

1. KaTyiika u aMrnepMeTp COEAMHEHBI MOCIEA0BATEIbHO U IPUCOEIUHEHBI K
MCTOYHUKY TOKa. K 3akrmMaM KaTylku IpUCOEINHEH BOJBTMETP CONPOTUBIICHHEM
Rg = 1 xOwm. Ilokazanuss amnepmerpa [/ = 0,5 A, BompT™Merpa U = 100 B.
Onpenenute conpotuBiieHHe R KaTymku. CKOJBKO MPOIEHTOB OT TOYHOTO
3HAQYCHUS! COMPOTUBJICHUS! KATYIIKH COCTABUT MOTPEUIHOCTh, €CIM HE YYUTHIBATH
CONPOTUBJICHUSI BOJLTMETpA?

2. BHyTpeHHee CONpOTUBJICHHE r OaTrapeu aKKyMyJsaTopoB paBHO 3 OM.
CKOJBKO POLEHTOB OT TOYHOro 3HayeHust DJIC cocTaBisieT NOrpemHoCTh, €CIIH,
U3Mepsis Pa3HOCTh TMOTEHIMAJIOB Ha 3aXuMax Oaraped BOJBTMETPOM C
conpotusiieHueM Rg =200 Om, npunsTh ee paBHor IC?

3. JIBe rpynmbel U3 TpeX MOCIEIOBATEIBHO COEAUHEHHBIX 3JIEMEHTOB
coenuHenbl napamiensHo. DJ[C kaxagoro snemeHTta paBHa 1,2 B, BHyTpeHHee
conpotuieHue r = 0,2 Owm. Ilomyuennass OaTapes 3aMKHYTa Ha BHEIIHEE
conportusienue R = 1,5 Om. Halitu cuity Toka / BO BHEILIHEW LIETH.

4. Tpu 6atapen ¢ DJIC ¢1 = 12 B, &, =5 B u &3 = 10 B u oguHakoBbIMU
BHYTPEHHHMU COIMPOTUBIICHUSIMU 7, paBHbIMH | OM, CO€IMHEHBI MEXIy coOOM
OJTHOUMEHHBIMU  TIotocamMu.  CONPOTUBJICHUE  COCAMHUTEIBHBIX  MPOBOOB
HUYTOXXHO Masio. OnpenenuTh CUIIbl TOKOB /, HAYIIUXYepe3 KKy 0aTtapero.

5. K 0Oarapee akkymynstopoB, DJ{C & kotopoii paBHa 2 B u BHyTpeHHee
conpotuienue r = 0,5 Owm, mnpucoeguHeH mpoBoAHUK. Omnpenenutb: 1)
COMpOTHUBJICHUE R TMPOBOJHHKA, MPU KOTOPOM MOIIHOCTh, BbIJEsieMas B HEM,
MaKCUMaJibHa; 2) MOIIIHOCTh P, KOTOpasi IPH 3TOM BBIICIISAECTCS B MPOBOIHHUKE.

IpakTnueckoe 3ansaTe Ne 12: OCHOBHBIE MOJI0KEHUA MATHUTOCTATUKH

Ilenv: TONMydYeHWE TPAKTUYECKUX YMEHUH W HaBBIKOB B  00JacTu
MarHUTOCTaTUKHU

3aoanue no npakmuyeckou pabome:

Pemmts cnenyromue 3anayu:

1. [To 06MOTKE O4YEeHb KOPOTKOW KATYIIKH paanycoM » = 16 cM TeueT ToK [ =
5 A. Cxoabko BUTKOB N IPOBOJOKK HAMOTAaHO HA KaTYyIIKY, €CJIM HaIPSKEHHOCTb
H marautHOrO 1oJjs B ee neHtpe pasHa 800 A/m?

2. JIBa JIMHHBIX MMApaJUIEIbHBIX TPOBOJIa HAXOIATCA HA PACCTOSIHUM ¥ = 5 CM
omvH ot apyroro. IIo mpoBomaM TEKyT B IPOTHMBOIIOJIOKHBIX HAIPABICHUAX
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onvHakoBble TOkM [ = 10 A kaxaplid. Haiity HanpsikeHHOCTh /4 MarHUTHOTO OIS
B TOUYKE, HAXOSIICICS Ha PACCTOSIHUU I = 2 CM OT OJTHOTO U I = 3 CM OT APYroro
MPOBOJA.

3. Onpenenutp MakCHUMalbHYK0) MATrHUTHYK) HWHIYKIUIO Bpax 1O,
CO3J1aBAEMOT0 AJEKTPOHOM, ABIKYIIMMCS IMPAMOJIMHENHO CO CKOpPOCThIO v = 10
Mw/c, B TOUKE, OTCTOALICH OT TPAEKTOPHUU Ha pacCTOSIHUU d = 1 HM.

4. [lluHbl TeHepaTopa MPECTaBISAIOT CO0O0M JBe NapaijiesibHble MEIHBIC
MOJIOCHI JUIMHOM [ =2 M Kak/asi, OTCTOSIIIME IPYT OT Apyra Ha pacctosHuu d = 20
cMm. Omnpenenuth cuily F B3aMMHOIO OTTaJKMBaHUS IIMH B CIy4ae KOPOTKOTO
3aMBIKaHMsA, KOTJa 0 HUM TeueT Tok /= 10 KA.

5. KopoTkast kaTymka Ioiomaabio S MOnepeyHoro cedyeHus, pasHou 150
cm?, comepsxut N =200 BUTKOB IIPOBOJIA, 110 KOTOpoMy TeueT Tok / = 4 A. Karymika
MOMEIIEHa B OJHOPOJHOE€ MArHUTHOE TIOJIE HalpsbKeHHoCThio H = 8 KA/M.
Onpenenute MarHUTHBIM MOMEHT P, KaTylIKH, a TaKXE Bpallaloluid MOMEHT M,
NEUCTBYIOIIUI HAa HEE CO CTOPOHBI ITOJISI, €CIIM OCh KATYIIKH COCTABISAET yroua a = 60°
C JIMHUSIMU UHTYKLIMH.

6. DJIEKTPOH JIBUKETCS B OJHOPOJHOM MArHUTHOM MOJIE C UHAYKUHEN B =
0,1 T nepneHauKyIApHO TUHUAM UHAYKIHHA. OnpenenTs Cuity £, JeHCTBYIONTYIO
Ha JIEKTPOH CO CTOPOHBI MOJIS, €CIU paanyCc R KpuBH3HBI Tpackropuu paseH 0,5
CM.

IpakTnueckoe 3ansaTue Ne 13: DileKTPOMATHUTHASI MHAYKIHUS

Llenv: TIONy4YeHHE TPAKTUYECKMX YMEHU M HAaBBIKOB IIPH pacyerax
MapaMeTpoB JEKTPOMArHUTHON UHIYKIIUU

3aoanue no npakmuueckoi pabome:

Pemuts crnenyronue 3anauu:

1. Inockuii koHTYp, muomams S Kortoporo pasHa 300 cM?, HaXOmUTCH B
OJHOPOJAHOM MarHuTHOM mnoJie ¢ uHaykuuet B = 0,01 Tn. IlnockocTe KOHTypa
NEPIEHIMKYJIIpHA JTUHUAM UHIYKIUU. B KOHType moanep>KuBaeTcs HEW3MEHHbIN
Tok [ = 10 A. Onpenenutb paboTy A BHEUTHUX CHJI MO TIEPEMEICHUIO KOHTYypa C
TOKOM B 00JIaCTh TPOCTPAHCTBA, MATHUTHOE TOJIE B KOTOPOM OTCYTCTBYET.

2. B ogHOpOIHOM MAarHMUTHOM mMoJie ¢ HMHAyKiuew B = 1 Tn Haxomutcs
npsaMoil mpoBod ammHOM [/ = 20 cM, KOHIIBI KOTOPOIO 3aMKHYThl BHE IOJIS.
ComnporuBnenne R Bced nenu paBHo 0,1 Om. Haittu cuity F, KOTOpYHO HYXHO
MPWIOKUThL K TPOBOMY, YTOOBI TEpEeMENIaTh €ro MEePHEeHANKYISIPHO JTHHHUSIM
WHIYKIUU CO CKOPOCThIO v = 2,5 M/c.

3. Pamka momansio S = 200 cM? paBHOMEPHO BpaIaeTcs ¢ 94acToToi 71 = 10
¢! OTHOCHTENLHO OCH, JIEXKAIIEN B INIOCKOCTH PAMKH ¥ MEPIEHANKYIISAPHO TMHHAM
WHIYKIMK OJHOpoAHOro marHutHoro mons (B = 0,2 Tm). KakoBo cpemnee
3HaueHue DJ[C uHaykiuu <e> 3a BpeMs, B TEUCHUE KOTOPOrO MArHUTHBIM MOTOK,
MIPOHU3BIBAIOITUN PAMKY, U3MEHHUTCS OT HYJIS 10 MAKCUMAJIbHOT'O 3HAYCHMUSI?

4. C moMoOUIpl0 peocTaTa paBHOMEPHO YBEJIWYMBAIOT CUJIy TOKA B KaTYILKE
Ha Al = 0,1 A B | c. UagykTtuBHOCTh L KaTymku paBHa 0,01 I'n. Haiitu cpennee
3HaueHue J/]C caMOMHIYKINH <g€:>.
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5. VcTOYHUMK TOKa 3aMKHYJIM Ha KaTyLIKy ¢ conpotuBieHrneM R = 10 Om u
UHIYKTUBHOCTRIO L = | I'm. Yepes CKOJIBKO BpEMEHHM CHJIa TOKAa 3aMbIKaHUS
nocturuet 0,9 npenenbHOro 3HaYeHUs?

IIpakTnueckoe 3ansaTue Ne 14: JjieKTpOMAarHMTHbIEC KOJIeOaHUA

Llenv: TONy4eHUE TPAKTUUECKUX YMEHUW W HABBIKOB TMPH pacuerax
MapaMeTPOB JEKTPOMArHUTHBIX KOJIeOaHU!

3aoanue no npaxmuueckot pabome:

Pemnts cnenyromue 3a1auu:

1. B kosiebatenbHbIi KOHTYP BXOAMUT KaTyIIKa UHAYKTUBHOCTBIO 5 MI'H U
IJIOCKUM KOHJIEHCATOp C JURJIGKTPUKOM U3 CTekia. PaccrosiHue Mexay
oOKlagKaMu KOHJEHcatopa 6 MM, Imionaas oOkiIagku 90 cm’. Ha ckompko
U3MEHHUTCS 4acTOTa U MEepUo;] KoeOaHuil KOHTYpa, €ClU CTEKIITHHYIO MPOCIOUKY
KOHJICHCAaTOpa 3aMEHUTh BO3IYLIHOMN?

2. MakcumanbHasi HEprusi MarHUTHOTO TOJIA KOJebaTenbHOro KoHTypa 1
M/x npu cune Toka 0,8 A. UemMy paBHa yacTtoTa KoJeOaHHI KOHTYypa, €CIu
MaKCHMaJIbHasl Pa3HOCTh IMOTEHIIMAIOB Ha oOKIaaKax KoHaeHcaropa 1200 B?

3. Kongencarop snekrpoemkoctbto C = 500 nd coelnHEH MapaijieNbHO C
KaTymkoi mmmHol [ = 40 cM m mromansio S cedenus, pasHok 5 cm’. Karymka

cogepxkutr N = 1000 BurkoB. Cepaeunuk HeMarHuTHbld. Haiitm nepuon T
KOJIeOaHUM.

4. Karymika (6e3 cepaeunuka) niauHo [ = 50 cM u miomaapio S| ceueHus,
paBuoii 3 cm?, mmeer N = 1000 BHUTKOB M COEIMHEHA MAPAUIENILHO C

KOHIeHCaTOpoM. KOHIeHCcaTop COCTOMT M3 IBYX IUIACTHH ILIOMAALI0 S; = 75 cm?
Kaxnaas. Paccrosaue d Mexay miacTiHaMU paBHO 5 MM. JIMDJIEKTPUK — BO3AYX.
Omnpenenuts niepuos 7' konebaHU KOHTYpa.

IIpakTnueckoe 3ansaTue Ne 15: JjieKTpOMAarHMTHBIE BOJIHbBI

Lleny: TmONlydeHWE TPAKTUYECKUX YMEHWW W HABBIKOB IIPU pacyerax
[IapaMeTPOB JIEKTPOMArHUTHBIX BOJIH

3aoanue no npakmuueckoi pabome:

Pemuts crnenyronue 3anauu:

1. Onpenenuts AUHY 3JIEKTPOMArHUTHOM BOJIHBI A B BAKyyM€, Ha KOTOPYIO
HACTPOEH UJI€aNIbHBIN KoseOaTeabHbIA KOHTYP, €CIM MAKCUMAJIbHBINA 3aps/l Ha
oOKJIaJKax KOHJIEHCATOpa paBeH qm = 5 MKKII, a MakcuManbHOE 3HaYeHHE CUJIbI TOKA
B KOHType Iy = 3 MA. CKOpOCTE CBeTa B BakyyMme paBHa v = 3-108 m/c.

2. KonebarenbHbIA KOHTYP COCTOUT M3 KaTyIIKK UHAYKTUBHOCTHIO L=0,5 MI'H
U TIJIOCKOTO KOHJIeHcaropa. PacctosiHue Mex 1y TjiacTHHaMH KoHjieHcartopa d=1,77
CM, JUNIEKTPUYECKas IPOHULIAEMOCTh BELIECTBA, 3alI0OJIHUBLIETO IIPOCTPAHCTBO
MEXIYy IUIacTuHaMu, € =5. [nomanp kaxaon miactuabl S=20 cMm 2 . CKopocTh CBETa
B BakyyMe paBHa L =3-10° m/c. Onpenenurs JIMHY 2IEKTPOMArHUTHOM BOJIHBI A B

BaKyyMe, Ha KOTOPYIO HACTPOEH KoyieOaTeIbHbIA KOHTYP.
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3. JIBa mapaienbHbIX MPOBOAA, MOTPYXKEHHBIX B IIMIEPUH, WUHIYKTUBHO
COEIMHEHBbI C TeHEPaTOPOM DJIEKTPOMATrHUTHBIX KosieOaHuit yactoroit v = 420 MI'm.
Paccrosinue [ Mexay MydyHOCTSIMU CTOSYMX BOJIH Ha MpoBojax paBHO 7 cM. Hailtu
TURJIEKTPUYECKYIO TMPOHUIIAEMOCTh & MIULEepuHA. MarHuTHYI0 MPOHMUIIAEMOCTh U
IPUHATH PABHOU €UHUIIE.

IIpakTnueckoe 3ansaTue Ne 16: Unrepdepenuus cBera

Ileny: TIONMyYEeHHE TPAKTUYECKUX YMEHHUM UM HABBIKOB B  00JacTu
uHTEp(EepeHIINN CBeTa

3aoanue no npakmuyeckou pabome:

Pemnts cnenyromue 3a1auu:

1. Paccrosinue d Mexly ByMs KOT€pEeHTHbIMH UCTOYHHKaMu cBeta (4 = 0,5
MkM) paBHO 0,1 MMm. Paccrosinue b Mexay UHTEp(DEPEHIIMOHHBIMH TMOJOCAMH Ha
DKpaHe B CpeJHEH YacTh MHTEPPEPEHIIMOHHON KapTUHBI paBHO 1 cM. OnpenenuTsb
paccrosiHue / OT UCTOUYHUKOB JI0 IKpaHa.

2. [Tydyok moHoxpomaTudeckux (4 = 0,6 MKM) CBETOBBIX BOJH MaJaeT IMOJ
yrioM € = 30° Ha HaXOMSIIYIOCS B BO3AyXe MbUIbHYIO MUIeHKY (n = 1,3). Ilpu
KaKOM HaMMEHBIIIEH TOJIIUHE ¢ TUJIEHKU OTPa’KCHHBIE CBETOBBIC BOJHBI OYIyT
MaKCUMaJIbHO Oca0aeHbl HHTephepeHIeN? MaKCUMAIbHO YCUIICHBI?

3. Haiitu Bce mymHbl BOJIH BuauMoro ceera (ot 0,76 go 0,38 MKkM), KOTOpbIE
OynyT: 1) MakCHUMalbHO YCWJICHBI; 2) MaKCUMAaJIbHO OCJIa0JICHBI MPU ONTUYECKON
pa3HoOCTH X0J1a AMHTEpPEpUPYIONTUX BOJIH, paBHOU 1,8 MKM.

4. [I1OCKOBBINTYKJIasi JIMH3a C ONTUYECKOW cwiod @ = 2 JONTp BBIITYKION
CTOPOHOM JIEKUT HA CTEKISIHHOM IUIaCTUHKE. Paauyc 7, 4eTBEpTOro TEMHOIO
konblla HptoroHa B mpoxoasmiem cBere paBeH 0,7 mMm. Onpenenuts MJIHHY
CBETOBOM BOJIHBI.

5. TToBepXHOCTHU CTEKJISITHHOTO KJIMHA 00Pa3yroT Mex1y coboii yroua 6 = 0,2'.
Ha kiMH HOpMaibHO K €ro TMOBEPXHOCTH MaJaeT My4YoK Jy4yeu
MOHOXPOMAaTHYECKOTO CBETa C AJIMHOM BONHBI A = 0,55 MkM. Onpenenuts MUpUHY
b naTEephEepEHIIMOHHOMN MOJIOCHI.

IIpakTuueckoe 3ansaTue Ne 17: Jluppakumst cBera

[]env: mony4eHNe MPAKTUUECKUX YMEHUN M HABBIKOB B 00JACTH IU(PPAKIUU
CBETa

3aoanue no npakmuyeckou pabome:

Peuurs cnenyromume 3anayu:

1. Paguyc r4 uetBepToil 30HBI DpeHENs M7 TUIOCKOTO BOJHOBOTO (pOHTA
paBeH 3 Mm. OnpenenuTs paanyc r ¢ mecto 3046l Openens.

2. Ha xpyrmoe orBepcTtue paauycoMm 2 MM MajaerT  IJIoCKas
MOHOXpOMaTHueckasi BojHA. HalWTh [IuHy BOJIHBI CBETa, OCBELIAOUIETO
OTBEPCTUE, €CJIM B HEM YKJIQJbIBAETCS MATh 30H DpeHens U U3 TOUKU HAOIIOACHUS
OHO BHJIHO MOJT yIJioMm 5'.

3. Ha menp mmpunoil a = 0,05 MM nmagaeT HOpMaTbHO MOHOXPOMAaTUYECKUI
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cBeT (4 = 0,6 Mmxm). OnpenenuTs yroi ¢ MeX1y NepBOHAYaIbHBIM HalpaBICHHEM
Iy4YKa CBETa M HaIpPaBJICHUEM HA YETBEPTYIO TEMHYIO TUPPAKIIMOHHYIO MOJIOCY.

4. C momomipio aUPaKIMOHHOW pemeTku ¢ nepuoaoM d = 20 MKM
TpedyeTcs pazpemuTs ayonet Hatpus (4 = 589,0 uM u 4, = 589,6 HM) B cnieKTpe
BTOpOro nopsjaka. [lpu kakoit HauMeHblel JUIMHE [ PEIIETKH 3TO BO3MOKHO?

5. KakoBa panmuHa BOMHBI A  MOHOXPOMATHYECKOTO  PEHTTEHOBCKOTO
U3ITyYeHHUs], TTAJAI0IIer0 Ha KPUCTAILT KAJIbLIUTA, €ClId TU(PPAKIIMOHHBIA MAKCUMYM
MEePBOTO MOPsIKA HAOIIOJAETCs, KOTIa Yyroi 6 Mexay HalpaBiIeHUEM MaJaroliero
U3IIy4eHUs] U TpaHblo Kpuctaia paBeH 3°7 PaccrosiHue d Mexay aTOMHBIMHU
IJIOCKOCTSIMM KpUCTaJula OpUHATH paBHbIM 0,3 HM.

IpakTnuyeckoe 3ansaTue Ne 18: [lossspusanust BOJIH

Llenv: TmONy4eHHE MPAKTUYECKMX YMEHMM M HAaBBIKOB IIPH pacyerax
apamMeTPOB MOJIIPU3ALIUN BOJIH

3aoanue no npakmuyeckou pabome:

Pemuth crnenyroniue 3anayu:

1. AHamu3atop B k = 2 pa3a YyMEHbIIaeT WHTEHCUBHOCTb CBETA,
MPUXOJAIIETO K HEMY OT noJisipu3aropa. OnpenenuTh yroya o MeXAy INIOCKOCTIMUA
IPOIYCKAaHMs TOJIsIpU3aTopa U aHaiuzaTopa. lloTepsMu MHTEHCHMBHOCTH CBETa B
aHaju3aTope nmpeHeopeysb.

2. Yron bprocrepa ¢, ipy najeHuy CBETa U3 BO3AyXa HAa KPUCTAJT KAMEHHOM
cosi paBeH 57°. Onpenenurb CKOPOCTh CBETA B ’TOM KPHUCTAILIE.

3. YroJa a MeXly INIOCKOCTSIMU IPOITYCKaHHUs MOJISIPU3aTOpa U aHAJIA3aTopa
paBeH 45°. Bo CKOJIBKO pa3 yMEHBIIUTCS WHTEHCHUBHOCTH CBETA, BBIXOMSILETO U3
aHaJau3aTopa, €CJIu yroj yBeIu4uTh A0 60°7

4. CreneHp moJisipuzaluu P yacTnyHO-nonsipu3oBaHHOrO cBera pasHa 0,5.
Bo CcKompkO pa3  OTIMYAETCAs  MAaKCMMAJIbHAsT  MUHTEHCHBHOCTb  CBETA,
IIPOITYCKAaEeMOT0 YE€PE3 aHAIU3aTOp, OT MUHUMAJIBHOW?

5. IIlnacTuHKY KBapua TONIMUHON d| = 2 MM, BBIPE3aHHYIO MEPIEHIUKYISIPHO
ONTUYECKOW OCH, MOMECTWJIM MEXAY MNapajljielbHbIMU HUKOJSIMHU, B pe3yjbTaTe
Yero IUIOCKOCTh MOJSPU3ALMU CBETA MOBEPHYJIAch HAa yroa ¢ = 53°. Onpenenursb
TOJNILUMHY d, TJIACTUHKUA, MPU KOTOPOH JTAHHBII MOHOXPOMATHYECKUH CBET HE
MIPOXOJUT YEPE3 aHAIU3ATOP.

IpakTnueckoe 3ansitue Ne 19: KBaHTOBBIE CBOWCTBA 3JIEKTPOMATHUTHOTO
U3JIyYeHH S
[leny: mONydeHWE TPAKTHUYECKUX YMEHUW U HABBIKOB MPH pacyeTax
[IapaMETPOB JIEKTPOMATrHUTHOTO U3IIYYEHHUS C YUETOM KBAHTOBBIX CBOVICTB
3aoanue no npakmuueckoii pabome:
Pemmts cnenyromue 3anayu:
1. ITotok sHeprun @D., U3JIy4yaeMblil U3 CMOTPOBOIO OKOIIKA IIJIABUJILHOMU
neud, paseH 34 Br. Onpeaenuts Temnepatypy 1 neuu, €Ciu IIomaab OTBEPCTUS S
=6 cM?.
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2. Onpenenute »Hepruto W, wuznydaemyro 3a BpeMs ¢t = | MHH U3
CMOTPOBOTO OKONIKA IUIOMAAbl0 S = 8 cM’ IUIaBUIBHOM II€YM, €CIH €€
temneparypa 7' = 1,2 kK.

3. Onpenenuts Temneparypy 7 4YepHOTO Tella, MPU KOTOPOH MaKCUMyM
CHEKTPATbHON TMJIOTHOCTU IHEPTrEeTUYECKON CBETUMOCTH (M), 1)mqy IPUXOIUTCS HA
KPacHYIO TpaHMIly BuauMoro crnekrpa (4; =750 HM); Ha duonetoByto (4 = 380
HM).

4. Ha moBepXHOCTh NHUTHS TafacT MOHOXpoMaTtudeckuii cBeT (4 = 310 HM)
YToOBl MPEKPaTUTh IMUCCUIO 3JIEKTPOHOB, HY>KHO MPUIIOKHUTH 33JI€P>KUBAIOLLYIO
pa3zHocTh noteHuanoB Une menee 1,7 B. Onpenenuts paboTy BbIxo1a A.

5. OmnpeaenuTs UMIYJILC p dIAEKTPoHa oTaamu npu dddexre Komnrona, ecnm
¢$OoTOH C 3HEepruen, paBHON PHEPTHH MOKOS AJIEKTPOHA, OBLI paccesH Ha yroi 6 =
180°.

IpakTnueckoe 3ansaTue Ne 20: Ilnanerapuasi Mmoaesib aToma

L]env: MoMydYeHUE MPAKTUYECKUX YMEHUIN M HABBIKOB MPU U3YUYECHHUH CIIEKTPOB
W3JTyYEHUS

3aoanue no npakmuueckoi pabome:

Pemmnts cnenyromue 3a1ayu:

1. HaifTu HauOoNbIllyl0 M HAaWMEHBIIYIO JJWHBI BOJH CIIEKTpa aToma
BOJIOpoJia B cepun banbMmepa.

2. Berunciute 1o  Teopun  bopa  CKOPOCTh  BpalllEHHSI  3JIEKTPOHA,
HaXOJSIIErocs Ha TPEThEM IHEPTETUUECKOM YPOBHE B aTOME JIEUTEPUS.

3. ®oToH, COOTBETCTBYIOMUMA JuHe BOJHBI 0,015 MKM, BBIOMI 3JEKTPOH
U3 HEBO30YXKIEHHOTO aToMa BOJIOPOJA. BBIUMCINTHL CKOPOCTH 3JIEKTpOHA 3a
npenesaMu aToma.

4. B BO30YXXJIGHHOM aTOM€ BOJIOpOJia JICKTPOH BpalllaeTCs Ha OJHOW M3
BO3MOJKHBIX OOpPOBCKHUX OpOMT co ckopocthio 1,1:10° m/c. Onpenenuts uemy
paBHa DSHEpPrusi KBAaHTA, M3Iy4aeMOro NpH IMEpPexXoie dJEKTPOHAa B OCHOBHOE
COCTOSIHUE.

5. ATOM BOJOpO/Ja HAXOJUTCS B BO30YKICHHOM COCTOSIHUM C TJIABHBIM
KBAHTOBBIM YHCJIOM
3. Ilagaronuii poTOH BHIOMBAET U3 aTOMa AJIEKTPOH, COOOIIAsl EMy KHHETUYECKYIO
sHepruto 2,5 5B. Beraucants sHepruto nagaromiero GoToHa.

IIpakTnueckoe 3anusitue Ne 21: IIpocreiimue ciy4yam JABHKECHUS
MHKPOYACTUIl B KBAHTOBOW MeXaHUKeE
[]env: monyueHre MPAKTHUECKUX YMEHHMM M HaBBIKOB B 00OJACTH KBAaHTOBOM
MEXaHUKH
3aoanue no npakmuueckoii pabome:
Peuurs crenyromume 3anayu:
1. DNEKTPOH ABUIKETCS IO OKPYKHOCTH paguycoMm 7 = 0,5 cM B OTHOPOJTHOM
MarHuTHOM noJie ¢ uaaykiuend B = 8 mTn. Onpeaenuts JyMHY BOJIHBI Jie bpoiins A
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AIIEKTPOHA.

2. Ha rpanb HEKOTOPOIro KpHcCTawia Mo yrioM o = 60° Kk ee mOBEepXHOCTH
najaeT TapajulebHBIA  MYYOK AJIEKTPOHOB, JBWKYIIUXCS C OJWHAKOBOM
CKOpocThlo. OmnpenenuTs CKOPOCTh V JJIEKTPOHOB, €CIM OHHM HCIHBITHIBAIOT
uHTep(EepPEHIIMOHHOE OTpaXEHUE TIEepPBOTO Topsaka. Pac- crosHue d Mexmy
ATOMHBIMH IIJIOCKOCTSIMU KpUCTAIUIOB paBHO 0,2 HM.

3. HaliTu morpenHocTs B OMNpENeJICHHH CKOPOCTH 3JIEKTPOHA, MPOTOHA H
neUIMHKM ~ Maccod 0,1 Hr, ecim WX  KOOPAMHATHI  YCTAHOBJCHBI C
HEOIPEICIEHHOCTHIO | MKM.

4. B moTeHIMaIbHOM SIITUKE MUPUHONW [ HAXOAMUTCS SJIEKTPOH HAa TPEThEM
sHEpreTrndeckoM ypoBHe. OmpenenuTh B KakuMxX Touykax uHTepBajma 0 < x < /
IJIOTHOCTh BEPOSTHOCTH HAXOXKJEHUSA OJJIEKTPOHA paBHa Hym0. OmnpeneiauThb
MJIOTHOCTh BEPOATHOCTH HAXOXJICHHUS, SJIEKTPOHA HA y4acTKe uHTepBaia /3 < x <
21/3.

5. DneMeHTapHasl 4acTulla B MOTEHIMAIBHOM SIIIUKE HAXOJUTCS B MEPBOM
BO30Y)KJICHHOM COCTOSIHMHM. KakoBa BEpOATHOCTh HAXOX/JIEHHUS 4YaCTUIBI B
CpellHel YacTu MOTEHIMAJILHOTO sIuKa B uHTepBaie (/4 <+ 3//4)? OTBeT nosicHUTe
PUCYHKOM.

IIpaktuueckoe 3ansTue Ne 22: KBaHTOBO-MeXaHUYECKOE OIMCAHUE
aTOMOB

L]env: momydeHHe MPaKTUYECKUX YMEHUM W HABBIKOB B 00JacCTH KBAaHTOBO-
MEXaHUYECKOIO ONKMCAaHUS aTOMOB

3aoanue no npakmuyeckou pabome:

Pemuth cnenyroniue 3anayu:

1. Beraucnute MOMEHT uMITyjbca J; OpOUTAIBbHOTO ABMXKCHHS DJIEKTPOHA,
HaxXOJIAIIETocs B aToMe: 1) B S-COCTOSIHUM; 2) B p-COCTOSIHHH.

2. AToM BOJ0OpO/A, HAXOAUBIIUICA IEPBOHAYAIBHO B OCHOBHOM COCTOSIHUH,
MOrJIOTHJI KBaHT cBeTa ¢ sHepruent € =10,2 3B. Onpenenuts n3MEHEHUE MOMEHTA
uMIysnbca AJ; OpOUTAIBHOrO JBHXKEHHSI 3JeKTpoHA. B B0O30YXIEHHOM arome
AJIEKTPOH HAXOAUTCA B pP-COCTOSIHUH.

3. Onpenenuth BO3MOXXHBIE 3HAYEHWS] MArHUTHOTO  MOMEHTa |,
00YCJIOBJIEHHOTO OpOWTAIbHBIM JBUKEHUEM JJICKTPOHA B BO30YXKJIEHHOM aToOMeE
BOJIOPO/Ia, €CJIU dHEprus € Bo30yxkaeHus pasHa 12,09 sB.

4) Ucnons3ys npuHmmn Ilaynmm, yka3zarh, Kakoe MaKCUMAaJIbHOE YHUCIO Ny
AJIEKTPOHOB B aTOME MOIYT MMETh OJMHAKOBBIMH CJEAYIOIINE KBAHTOBBIE
yucna: 1) n, [, m, my', 2)n, [, m; 3)n, I; 4) n.
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3. METOAMYECKHME PEKOMEHJIALIMH 11O BBIIIOJIHEHUTIO
KOHTPOJIbHOM PABOTHI

ComtacHoO y4eOHOMY IUIaHY JUCHUILIMHBL « DU3MKay HANpaBICHUS MOATOTOBKU
35.03.09 — IIpomsbluieHHOE PBIOOIOBCTBO, JUIA AKTUBHU3AIMH Y4eOHOM paboThI
CTYICHTOB OYHOUW (pOpMBI OOYUCHHUS BO BTOPOM U TPETHEM CEMECTpPE IO U3YYCHHBIM
TE€MaM MPOBOASATCS KOHTPOJIbHBIE PAOOTHI.

OneHka KOHTPOJIbHOM paOOThI MPOU3BOAUTCS CIETYIOIIMM 00pa3oMm:
-"oTIMYHO" - TPHUBEACHO IIOJHOE PEUICHHWE, BKJIIOYAIOUIEE CICAYIOIIUE
DIIEMEHTBI:
1) 3anicanbl  (U3MYECKUE 3aKOHbBI, SIBJICHUS WJIM 3aKOHOMEPHOCTH,
MPUMEHEHUE KOTOPBIXHEOOXOAUMO JUIsl pEIICHUs 33/1a4i BEIOpAHHBIM CIIOCOOO0M;
2) TpUBENICHBl TOSICHEHUS JIi BCEX BBEJCHHBIX B PEIICHUM OYKBEHHBIX
0003HaYeHUM HU3NYECKUX BEIUYMH (32 UCKIIIOYEHUEM 0003HAUYCHHI KOHCTAHT);

3) BBIIOJHEH PHUCYHOK (€CIM TaKOBOW HYXEH) C YyKa3aHHEM BCEX
HEOOXOIUMBIX (PU3NUYECKUX BEIUYMH;

4) IpOBEJICHBl HEOOXOIUMbIE MAaTEMATHYECKUE MPeoOpa3oBaHusl U pacu€Thl,
MPUBOJIAIIME K TMPAaBWILHOMY YHCIOBOMY OTBETY (IOMYCKAETCS PEIICHHUE «II0
YacTAM» C MPOMEKYTOYHBIMU BHIYUCIICHUSIMH );

5) OpeACTaBiICH MPABUIBHBIA OTBET C YyKa3aHUEM EIUHUIl HU3MEPEHUs

HMCKOMOM BEJIMYHUHBI.

- "xopomo" - [IpaBuJIBHO 3amucaHbl Bce HEOOXOAUMBIE (PU3NUECKUEe 3aKOHHI,
SBJICHUS WJIM 3aKOHOMEPHOCTH M TIPOBEACHBI B 1IEJIOM BCE HEOOXOIHUMBIC
npeodpazoBanus. Ho IMEIOTCS OJIMH MM HECKOIBKO M3 CIICIYIONIUX HEJIOCTATKOB.
PHUCYHOK BBITIOJIHEH C HEIOCTATOYHOM CTEIEHBIO MOAPOOHOCTH, W3 KOTOPOTo HE
OYCBHUIHBI TMPUBOJMMBIC JlaJie€ BBIPAXKEHUS WIM MpeoOpa3oBaHMs. 3aIlucCH,
COOTBETCTBYIOIIME IYHKTY 2), MPEJICTaBJICHbI HE B TOJHOM O0BEME WU
OTCYTCTBYIOT.

N (UJIN)

B pemennu uMeroTCs JUITHUE 3aMKUCH, HE BXOSIIUE B pelIeHUe (BO3MOXKHO,
HEBEPHBIE), KOTOPHIC HE OT/ICJICHBI OT PEIICHUS

N (MJIN)

B HeoOX0oaMMBIX MaTEMaTHUYECKHX IPEeOOPa30BAHMAX WM BBIYHCICHHUSIX
JIOTTYIIIEHBI OMMUOKU, W (MJIM) B MaTeMaTUYECKUX MPeoOpa30BaHUSIX/BBIYUCICHUSIX
MIPONYILEHBI TIOTUYECKU BaKHBIE I11aTrH.

N (UJIN)
OTCcyTCTBYeT MYHKT 5), UM B HEM JIOMYIIEHA OIIHOKA.
- "YIIOBJIETBOPUTEIBHO" - TMPEACTABICHBI 3alUCH, COOTBETCTBYIOIIUE

OJTHOMY M3 CIEAYIoIuX ciy4aeB. [IpencTtaBiaeHbl TOIBKO MOJOKEHUS U (POPMYIIHI,
BEIpKAIOIIME (PU3NYECKHE 3aKOHBI, MPUMEHCHHE KOTOPBIX HEOOXOAUMO JIJIst
peleHust JTaHHOM 3a/1auu, 6e3 Kakux-JI1u0o mpeoOpa3oBaHU C UX UCTIOJIb30BAHUEM,
HaIlpaBJICHHBIX Ha PEIICHUE 3a/1a4H.
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njim

B pelenun OTCyTCTBYET OJHA M3 HMCXOAHBIX (popMyi, HeoOXoaumas st
penieHusl TaHHOM 3ajauu (WM yTBEP)KIEHHUE, JIeKallee B OCHOBE pEIICHUS), HO
IPUCYTCTBYIOT JIOTUYECKH BEpPHBIE MPEOOpa3oBaHUsl ¢ UMEIOIIUMHUCS (OpMyIIaMH,
HaIpaBJICHHbIC HA PEIICHHE 3a1a4H.

N

B onHol U3 ucxoAHbIX POpMYII, HEOOXOIUMBIX ISl PEIICHUs] JaHHOM 3a/1auun
(M B yTBEPXKIEHUHU, JIEKAIUIEM B OCHOBE pEIICHUs), AOMyIIEHAa OIIMOKa, HO
MPUCYTCTBYIOT JIOTMYECKH BEPHBIC MPEOOpa30BaHUs ¢ UMEIOIMUMHUCST (HOpMyIamH,
HaIpaBJICHHBIC HA PELICHUE 3aa4H.

N
OTCyTCTBYET PHUCYHOK MPHU €r0 HEOOXOAUMOCTH ISl PEIICHUS 3aJa4H.
- "Hey#oBIEeTBOpPUTENBHO" - Bce ciaydaum pelieHus, KOTOpbIE HE

COOTBCTCTBYIOT BBIIICYKA3aHHBIM KPUTCPHUAM BBICTABJICHHA OLICHOK.

TUIIOBBIE BAPUAHTHI JIJIS1 KOHTPOJIBHOM PABOThHI

Bropoii _cemectp
1. Tloxm meucTBUEM KaKOM CHIIBI PHU NPSIMOJMHEHHOM JIBUKECHUU TEJIA U3MEHCHUE
€ro KOOpJAMHAThl CO BPEMEHEM MPOUCXOAMT 10 3akoHy Xx=14+7t-18t2? Macca Tena
4xr.

2. Onpenenuth CUIy, JEWCTBYIONIYIO Ha TEJIO Yyepe3 S5 ¢ Moce Havala JACHCTBUs,
U CKOPOCTb B KOHIIE MATON CEKYH/IbI.
3.  CojomHoW map macco 1 kr m paamycoMm 5 cM Bpamjaercs BOKPYT OCH,

MPOXOJIAIIEH Yepe3 ero IEeHTp. 3aKOH BpallleHUs Iapa BBIPAXKACTCS ypaBHEHHEM
¢=5t-2t2. B Touke, HamOoJiee yJaJleHHOW OT OCH BpalleHMs, Ha IIap JEUCTBYET
BUJIA, KacaTeabHas K TOBEPXHOCTH. ONPEAEIIUTh 3TY CUITY U TOPMO3SIIIUNA MOMEHT.
4.  TlpyxwunHa sxectkoctbio k=500 H/m cxara cumoit F=100 H. Omnpenenuth
paboTy A BHEIIHEW CUJIBI, TOTIOJHUTEIBHO C)KUMAIOIIEH 3Ty PYXKUHY elie Ha [11=2
CM.

5. bamnon o6bpémom V=30 11 3anonHeH a3oroM. Temnepatypa T a3ora paBHseTCS
330 K. Korama dacths a30Ta U3pacxo/i0Baid, JaBJICHUE B OajlJIOHE YMEHBIIUJIOCH Ha
Op=140 xIla. Onpenenuts Maccy m u3pacxojoBaHHOTO a3oTa. IIporecc cuutarh
M30TEPMHUYECKUM.

6. Kucmopon maccoit m=200 r 3aaumaer o0béM V1=100 1 m HaXOAUTCSA TMOJI
nasinennem pl=200 klla. Ilpm HarpeBaHuM ra3 pacIMpPUIICA TPU IOCTOSHHOM
naByieHnu 10 oo0wéma V2=300 i1, a 3arem ero aamieHue Bo3pocio a0 p3=500 xlla
npu HeusMeHHOM o0béme. Haiftm um3meneHue BHyTpeHHeu nsHeprum [U rasa,
COBEpILEHHYI0 UM paboTy A u temnoty Q, nepenannyto rasy. [loctpouts rpadux
nporecca.

7. B cocyne o0béMoM V=06 1 HaxoIuUTCAd MpPU HOPMAIbHBIX YCIOBUSX
JIBYXaTOMHBIN Ta3. Onpenenuts TemioeMKocTh Cv 3TOro rasa mpu HOCTOSITHHOM
o0BEMe.
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8. Touka coBepiaeT rapmMmoHHYecKue KoneOanus. B HEKOTOPBI MOMEHT
BPEMEHH CMEIIEHNE TOYKU X = 5 ¢M, CKOopocTh Vv = 20 cM/c u yckopeHue a = - 80
cM/c2. HaiiTi UKIM4YecKyro 4acTOTy U MepHuo/ Kojiebanuid, a3y kojaebaHuii B
paccMaTpuBaEeMblil MOMEHT BPEMEHH U aMIUTUTYAy KOJIeOaHUi.

Tperuii cemecTp

Nel. ToHknH IJIMHHBIA CTEP)KEHb PABHOMEPHO 3apSKEH C JIMHEHHOM
wiotHocThIO T = 1,5 HKi/cm. Ha npopomkeHnn ocu cTepKHsL Ha pacCTOSTHUU d =
12 cm ot ero xoHua Haxoautcss TodeuHbld 3apsa QO = 0,2 mxKi. Onpenenutsb
CUJIY B3aUMOJICHCTBHS 3apSKEHHOTO CTEPKHS U TOUEYHOTO 3apsja.

No2. Pesucrop comportuBnenue R; = 5 OM, BOJIBTMETP U UCTOYHUK TOKA
COEMHEHBI MapajuiebHO. BosbTMeTp mokaseiBaeT Hanpsbkenne U; = 10 B.
Ecnu 3ameHuTh pe3ucTop ApyruM conpoTuBiieHHEM R, = 12 OM, TO BOJIBTMETP
nokaxer Hanpsokeane U, = 12B. Onpenenute 3/IC m  BHyTpeHHEe
COTIPOTUBIIEHUE UCTOUYHUKA TOKA. TOKOM uepe3 BOJIbTMETP MpeHeOpeyb.

No3. Konbiio u3 nmpoBonoku conpotuBieHneM R = 1 MOwm Haxogutcs B
OJHOPOAHOM MarHuTHOM mojie (B = 0,4 Tn). [1mocKkoCTh KOJbla COCTABISAET C
JUHUASIMU UHAYKOUA yroa ¢ = 90°. Onpenenuts 3apsa ¢, KOTOPBIA IPOTEUET IO
KOJIBILY, €CIIM €T0 BBIAEPHYTH U3 0. Iltomans kombua S = 10 cm?,

Ne4. Ha ToHKYyI0 MBUIBHYIO IUICHKY (n=1,3) Tomuuuoi 1,25 MkMm manmaer
HOPMaJIbHO MOHOXPOMAaTHYECKUW CBET. B OTpa)keHHOM CBETE IUICHKA Ka)ETCs
ceeryiod. Kakoli MHHUMaIBHOW TOJINWMHBI HAJI0 B3ATh TOHKYIO IUICHKY
ckunuapa (n=1,48), 4To0ObI OHA B ATUX K€ YCIOBUIXKa3a1ach TEMHON?

No5. Ha mnyru 4acTUYHO TMOJAPU30BAHHOIO CBETA  MOMECTHUIIH
nossipu3arop. Ilpu moBopore mnonsipuzaropa Ha yroa 60° U3 MONOKEHUS,
COOTBETCTBYIOILIETO MaKCHMyMY IPOITYCKaHHs, WHTEHCHUBHOCTH IPOILEIIIETO
CBETa yMEHbIIWIACH B 3 pa3a. HaliTu creneHp noisipu3anuy nagaronero CBeTa.

No6. Ha mnactuHy mnagaer MoHoxpoMatuueckuid cBeT (A = 0,42 Mkm).
@OTOTOK IMPEKPAIIAETCS MPHU 3aAEPKUBAOIIEN pasHocTH nnoteHuuanoB U = 0,95
B. Onpenenuts paboTy A BbIX0Ja AJIEKTPOHOB C TIOBEPXHOCTH IJIACTUHBI.

Ne7. Onpenenuts avMHy BOJHBI e bpoiinsa A, snekTpoHa, HAXOASIIETroCs
Ha BTOPOM OpOUTE aTOMa BOJOPO/Ia.
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HNPUJIOKEHHUE

Cnpasoqnme JaHHbIC

1. Tabaua 0CHOBHBIX (PU3NMYECKUX MOCTOAHHBIX

dusnyeckasi NOCTOAHHAS O003Ha- 3HaueHue
YyeHue

Yckopenue cBOOOTHOTO TaIeHUS g 9,81 m/c?
['paBUTAIMOHHAS IOCTOSHHAS y 6,67-101" M?/(xr ¢?)
Yucno ABoraapo Na 6,02:10%° monp™!
YHuBepcanbHas ra30Basi IOCTOSHHAS R 8,31 Ix/(moms K)
[MocrostaHas bonpiMana k 1,38:10%* JIix/K
MoabHBIH 00bEM HICAIBLHOTO Ta3a V, 22,4-1073 M*/monb
DnieMeHTapHbIN 3aps e 1,610 Kn
CKOPOCTh CBETA B BAKYYME c 3,00-10% m/c
[Tocrosinnas 3akona Credana-bonbiMana c 5,67-10% Br/(m? K*)
[TocTositHHAs 3akOHA cMmeleHus Buna b 2,90-10 MK
[MTocrosunas [Tnanka h 6,63:103* JTx ¢
[MTocrosinnas ITnanka, neneHHas Ha 21 h 1,054:10% JIx c
[Tocrosiunas Pundepra R 1,097-10" m!
Pannyc nepBoii 60poBCKOM OpOUTHI o 0,529:1071% m
KoMIITOHOBCKasl JUIMHA BOJIHBI JIEKTPOHA Ae 2,43-10"2 m
Marueron Bopa B 0,927-103 A m*
DHeprusi MOHU3AIMK aToMa BOAOPOa E; 2,18:107'8 JIx (13,6 3B)
ATOMHAs eIUHUIA MACCHI a.e.M 1,66:107?7 xr
Macca 1oKost JJIEKTpOHa m, 9,1-103'kr
Kos(GHuIueHT mponopruoHaIbHOCTH MEKILY c? 9,00 -10'® JTx/kr=
SHEPruer u Maccoi =931,44 MaB/ a.e.m.
DNeKTpUYECKas IIOCTOSHHAS €o 8,85-10°12 ®/m
MarunurHas nocTossHHas o 1,26:10°¢ Tu/m

54




2. HeKOTOpre ACTPOHOMHUYIECCKHUEC BCJIHYHNHDI.

3. H.]IOTHOCTL, BA3KOCTDb, IOBCPXHOCTHOC HATHIKCHUE, YIC/IbHbBIC

Cpenuuii paguyc 3emun 6,37-10° m
Cpenssig IIOTHOCTh 3eMIIH 5500 xr/m>
Macca 3emin 5,98:10%* kr
Paguyc Connna 6,96-10% m
Macca ConHna 1,99:10%° kr
Cpennsig motHocTs CosHia 1400 xr/m>
Pamuyc JIyHsl 1,74-10° m
Macca JIynsl 7,3:10%% kr
Ilepnon Bpamenus Jlynsl Bokpyr | 27 cyt. 7 yac. 43
3emuu MUH.
CpenHee pacCTOSHUE MEXKIY 3,84:10% M
LEHTpaMH 3eMJH U JIyHBI

CpenHee pacCTOSHUE MEXKIY 1,5-10" m
neHTpamu ConHia u 3emMiu

TCINJIOEMKOCTDb H TEIJIOTA HapooﬁpasoBaHnﬂ HEKOTOPbLIX )KHIIKOCTeﬁ.

Kuokocms | [lnomnocmo | Junamuueckas | Ilogepxnocmnoe | Yoenvnas Yoenvnaa mennoma
(pu 15 °C), | sa3kocmsb Hamsicenue menyioemMKocmo, | napoobpazosanus
p, Kr/m> (mpu 20 °C), (ipu 20 °C), ¢, JIx/(kr-K) (TIpu HOPMATTBHOM
n, mlla-c o, H/m JTaBJICHUN),
1, 108, JI/Kr
0,072 -
Bosta 1000 10 conranas 4180 2,250
0,040 -
MBUIbHAS
I'munepun 1260 1500 0,063 2420
Kepocun 820
Macno 900
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PryTs 13600 16 0,470 140 0,284
Crupt 790 12 0,022 2420 0,853
Sdup 700 0,668

4. H.]'IOTHOCTB, 3(l)€l)eKTHBHbIﬁ AUAMETP MOJIEKYJI, IMHAMAYIECCKaA BAZKOCTD

H TCILJIOIPOBOAHOCTDb HEKOTOPLIX 1a3oB IIPU HOPMAJbHBIX YCJI0BHSAX.

Bewecmeo |lInomuocms, |S¢ppexmusn |/[unamuueckas |Tennonpogoonocmeo
p, Kr/M blll ouamemp, |6s3Kk0Cmb, ,
d, Hm N, Mklla-c A, MBT/(M-K)

A3zor 1,25 0,38 16,6 243

Apron 1,78 0,35 21,5 16,2

Bonopon 0,09 0,28 8,60 168.4

Boznyx 1,29 0,35 17,2 24,1

Tenmit 0,18 0,22 18,9 141,5

Kucnopon |1,43 0,36 19,8 24.4

[Taps1 BojbI 0,30 8,32 15,8

5. IlioTHOCTB, MOYJ/Ib YIIPYTOCTH, KO3(P(PUUMEHT JUHECHHOTO PACIIUPEHHS,

yYaeJdbHad TCIJIOEMKOCTDb, VIC/JIbHASA TCILJIOTA IIJIABJICHUA.

Bewecmeso | I[lnomnocmow, | Mooyne Jlunetinoe Yoenvuas Yoenvuas
p, Kr/M° Ynpy2ocmu, | pacuiuperue | menioemMKocms, | menioma
E, 10'°Tla | @, 10°K" ¢, JIx/(xr-K) niae1eHus,

A, 10°,
JIx/(Kr)

Amomunuii | 2700 7,1 24 880 321

Bonsdpam | 19300 41,0 4,3

Kenezo 7900 21,0 11,9 450 270

Koncranrtasn | 8900 21,0 17,0
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Jlen 920 0,28 2100 335
Menp 8900 12,98 16,7 390 214
Huxkenb 8800 20,4 13,4 460 245
Huxpom 8400 4600

CuHery 11300 1,6 31,3 130 23
dapdop 2300 3

6. YneabHoe conmpoTHBICHUE H TeMIIepaTypHbIi K03 PuuueHr

COTPOTHBJICHHSI.
Bewecmeo Yoenvnoe Temnepamypnuvwlii ko3¢ puyuenm
Eggﬁ Oznébézl)e, e conpomuenenus, o, °C’1
p, 10°, Om'M
AnroMuHUM 26 3,6:107
I'padur 3,9-10° -0,8-10°
Bonbgpam 55 5,2:1072
Keneso 98 6,2:107
Menb 17 4,2-107
Huxenun 400
Huxpom 1100
Cepebpo 16
7. AudjexkTpudyeckasi IPOHULAEMOCTb.
Bewecmeo 3nauenue, & | Bewecmeso 3Hauenue,
€
Bona 81,0 Cmoma 7,0
Macno 2,2 Crexno 7,0
(TpancpopmaTopHOE) ®dapdop 5,0
[Tapadun 2,0 D00HUT 3,0
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8. IToxka3arenn npejioMJIeHHUs.

Bewecmeo | 3nauenue, | Bewecmeo 3nauenue,
n n

Anmas 2,41 Jlen 1,31

Bona 1,33 Cepoyrnepon | 1,63

KBapn 1,54 Crekiio 1,52

9. DHeprusi HOHU3ALMH.

Bewecmeo Duepaus

JIx 5B
Bomopox 2,18-10718 13,6
Ienui 3,94-10°18 24,6
Jlutuit 1,21-10°"7 75,5
PTyTh 1,66-10°8 10,4

10. PadoTa BbIX0/1a 3JIEKTPOHOB M3 MeTaJLJIA.

Memann Paboma, Memann Paboma,
sB sB
Amomunnii | 3,7 Menb 4.3
Bonsdppam | 4,5 [InaTuHa 6,3
Kannit 2,2 Cepebpo 4,7
JluTnit 2,3 Le3nit 1,8
Harpuii 2,5 [Munak 4,0

58



11. Macca u 3Heprusi NOKOSI HEKOTOPBIX JIeMEHTAPHbIX YaCTHII.

Yacmuywr | Macca nokos, my, Auepeus nokos, By,
a.€.M. KT M5B JIx

Dnekrpon | 5,486-10 9,1-107! 0,511 8,16-10°1

[Ipoton 1,00728 1,6724-10" | 938,23 1,50-1071°
27

Heittpon 1,00867 1,6748-10" | 939,53 1,51-1071°
27

Heutpon 2,01355 3,3325-10" | 1875,5 3,00-1071°
27

o-dactuma | 4,0047 6,6444-10" | 3726,2 5,96-1071°
27

12. DiaeMeHTHI IEPUOANYECKON CHCTEMbI M MAaCChl HEMTPAJIbHBIX ATOMOB.

Dnemenm usomon | Macca, Dnemenm usomon | Macca,
cucmembi a.e.M. cucmembl a.e.M.
Bonopon {H - 1,00797 JIUTUM 6 Li 6.01513

'H 1.00783 sLi 7.01601

2 H 2.01410 | bepumii "4Be 7.01693

S H 3.01605 Marxui 24,Mg 23.99267
I'enuit He - 4.00260 27,Mg 26.98449

3,He 3.01605 AJTTOMUHUN 275A1 26.99010

4 He 4.00260 | Dochop 315P 32,95781
®top F 18F 18.00095 | Cepa 316S 32,97163
Kpemunit 271451 26.81535 | Le3uit 132::Cs 131,90724
Keneso rsFe - 55.84700 | 3omoto 196,90 Au 195,96756
Menpb »9Cu - 63.54000 | Pammit 224¢Ra 224,02124
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Bomsppam 74W | - 183.8500 | Topwi 2280Th | 228,02987
Pamuii 2260¢Ra | 226.02536 23250Th 232,0380
13. I'panuna K, - cepyu peHTreHOBCKOTO U3JIyYEeHHS.
Bewecmeo A, 10710 M Bewecmeo A, 10710, M
Bonbsdpam 0,178 [TnaTuna 0,158
3071010 0,153 Cepebpo 0,484
Menb 1,38




JIokanbHBIN 3JIEKTPOHHBIN METOAUYECKUNA MaTepHUal

Oxkcana MuxaityioBHa JlenromKuHa
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