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1 OBIIAA XAPAKTEPUCTUKA ITPOTPAMMBI YYEBHOU JUCITATLTAHBI

1.1 MecTO JTUCUMIVIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl

Pabouass mporpamma yueOHoro mnpemmera OOIlL 1] «®Dusuxka» SBIAETCS YACTHIO
00pa3oBaTeNbHOIl MPOrpaMMbl MOATOTOBKHM CIIELUAINCTOB CpPEJHEro 3BEHA pa3padOTaHHOU B
cootBercTBUU ¢ ®I'OC CIIO no cnenuansuoct 23.02.01 Opeanusayus nepeso3ox u ynpasienue
Ha mpauncnopme (no uoam)

1.2 I_[e.m, U IINTIAHUPYEMBIC PE3YJbTATHI 0CBOCHUSN TUCHUIIJINHBI

[Io wuroram OCBOCHHS JUCHMIUIMHBI, OOydYarommecs JOJDKHBI IPOJEMOHCTPHUPOBATH
pe3ynbTaThl 00y4eHus, COoTHeCEHHBIE ¢ pe3ynbratamu ocBoenust OOIT CITO

Koapbl
pe3yJbTaToB

JINYHOCTHBIE pe3yjabTaTbl 0OCBOCHUA JHCIHUIIJIMHBI

JIP 01

UyscTBO yBaxenus K Poccum, ocozHanume e€ O€3rpaHUYHOrO HAy4YHO-
TE€XHOJIOTMYECKOr0 IOTEHLMaNa, 4yBCTBO TOPIOCTH 3a CBOM HAapoA U €ro
JOCTHXKCHUA B o0OJacTu (1)I/I3I/IKI/I, OEHHOCTHOC OTHOHIICHUEC K
MCTOPUYECKOMY HAay4YHOMY HACJIEIUI0, IOCTHIKECHMSM POCCHHCKHX YYEHBIX
B 001acTu (hU3MKU.

JIP 02

CopMUPOBAaHHOCTH  MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS  (UBMYECKOM  HAyKu, YCTOWYMBBIM  HWHTEpeC K
OTCUCCTBCHHBIM ¥  MHPOBBIM  JIOCTHDKCHHUSM B  O0JactTd QU3MKH U
ACTPOHOMHUHU.

JIP 03

Oco3HaHue OCHHOCTHU HAYYHOI'0 pPasBUTHUA MW IIOJYUYCHHBIX B C€ro Xo/e€
,I[OCTI/I)KCHI/Iﬁ JJI TMYHOCTU U I'paKaIaHCKOI'O O6H.[€CTBa.

JIP 04

Oco3HaHhe ce0s Kak aKTHBHOTO U OTBETCTBEHHOI'O 4JIcHA pOCCHfICKOFO
O6H_ICCTBa. IlonnManue I1I€HHOCTHU Hay‘lHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb
OCYIICCTBJIATL IMPOCKTHYIO W HCCICAOBATCILCKYIO ACATCIBHOCTL B TPYIIIC
11 CAMOCTOATCIIBHO.

JIP 05

[lonuMaHue BIUSHUS HAYYHO-TEXHOJOTHYECKUX (PU3UUYECKHX TMPOIECCOB
HA COCTOSIHME TPHUPOABI, YMEHHE TPOTHO3UPOBATH  HEOIArOMPHUSATHBIC
PDKOJIOTUUECKUE MOCJIEICTBUS IOCTHKEHUN buznvecKoit u
ACTPOHOMUYECKON HAVKH.

JIP 06

ChopmupoBanHocTh ~ Oe3zomacHoro  oOpa3a  JKHM3HH,  OTBETCTBEHHOTO
OTHOLIEHHUSI K CBOEMY 3J0POBBI0 U 3I0POBbI0 OKPYXAIOIIMX, OCHOBAHHOIO
HA TIOHMMaHUU (U3NYECKUX TPOIIECCOB M SBICHHUM, NPUHIMUIIOB pPabOTHI
nprOOPOB U TEXHOJOTUYECKUX YCTPOMCTB.

JIP 07

[ OTOBHOCTL K Tpyay, OCO3HaHUE LEHHOCTM MacTepcrBa. [ OTOBHOCTBH K
TEXHOJOTMYECKOM M HAayyHOM  JEeATEJIbHOCTH U CHOCOOHOCTH €€

[JIAHUPOBATH U BbBIIIOJIHATE.




MeTanpeaMeTHbIe

MP 01

YMmeHue OCYIIECTBIISATh MO3HABATEIIbHYIO EITENLHOCTD, aHAIIM3UPOBATH
MpOLEeCChl W SBJICHHS B 00JacTM (U3MKHM W aCTPOHOMHH, BBISIBIATH HX
[PUYUHHO-CJICICTBEHHBIC CBSI3H, CYIIIECTBECHHBIC MPU3HAKH, KpUTEpUU
U1l CpaBHEHUS, KilaccuduKanuu, 0000IIeHHSI.

MP 02

CrocoOHOCTh  aHANM3UPOBATH  YCIOBHE  JaHHOM  (M3WUYECKOM  3amauu |
dopMynupoBath  COOCTBEHHBIE  3aJaud,  pas3pabarbiBaTh  IUIAH  pEIICHUS
¢u3mueckux  3amady ¢ yu€TOM  MMEIOUIMXCS ~ 3HaHUM,  aHaJIM3HpPOBATh
MOJIyUeHHbIE B XOJI€ pEUICHHs pe3yJbTaThl, OLEHUBATh WX JIOCTOBEPHOCTH,
[IPOrHO3MPOBaTh HUX H3MEHEHME B  MHBIX  YCIOBHUSX, BBIIBUIaTh  HOBBIE
U7eH.

MP 03

OBnaneHue Hay4HOU TEPMUHOJIOTHEN, KJIFOYEBBIMU MOHATUAM u
MeTOAaMU (PU3UKH.

MP 04

[IpuMeHSATh  OCHOBHBIE  METOAbl ~ HAayyHOrO  IO3HaHMUS -  HaOJIOJIEHUE,
DKCIIEPUMEHT,  TUIOTe3a - Ul MW3Yy4eHUs  pasHbIX  CTOPOH  HAay4HOHU
KApPTUHBI  MUpa W IOBCEJIHEBHOM  JKM3HM,  JaBaTb  OLICHKY  HOBBIM
CUTyalUsIM, apryMEHTUPOBATh CBOK) MTO3ULIHIO.

MP 05

OcymiecTBIATh  MOWCK  HaydyHOW  (u3nWdeckod  wHPOpPMAIuM, HEOOXOAUMOM
JUIL  peleHUs] 3aJaddl W3 pa3IMYHBIX HCTOYHHMKOB, MPOBOAMTH €€ aHaIu3 U
CHCTEMaTH3allHIo, OLICHUBATb JIOCTOBEPHOCTb, HAYYHYIO JIOTHYECKYIO
HENPOTHBOPEYHUBOCTb.

MP 06

CII0COOHOCTHL  CTaBUTh 3aauu W  BBIIIOJHAT HUX B  KOMAaHAC, Y4YHUTbIBAA
BO3MO>KHOCTHU KaXxJja0ro YJICHA KOJIJICKTHUBA, OLICHUBATh BKJIaJg KaXxJa0ro
y4aCTHHKA 110 pa3pa6OTaHHLIM KPpUTCPHUSM.

MP 07

CnocoOHOCTh CaMOCTOSITENIbHO OCYIIECTBIISATh [I03HABATEJbHYIO
NesITeIbHOCTD, CAMOCTOSITENIHO PelllaTh KaUeCTBEHHBIE M KOJIMUECTBEHHBIE
duznueckue 3a7auu, AeaaTb OCO3HAHHBINA BBIOOP MPH pelIeHnn U OpaTh 3a
HEro OTBETCTBEHHOCTb, OLIEHUBATh MPHUOOPETEHHBIN OIBIT.

MP 08

YMeHue anantupoBaTtbCcs K HM3MEHEHHsM, OpaTb OTBETCTBEHHOCTh 3a CBOE
[OBE/ICHNE, MPOSABIATh WHULMATUBY M JIEHCTBOBAaTb HCXOAA U  HMEIOLIUXCS
BO3MOXKHOCTEH TMpH pemieHun (QU3NYecKux 3ajnady, He OosAThcs ommubaThes,
CTPEMHUTbCS TPUBECTH pElIeHHWe JIoO0OM Havyaro 3ajaud K  JIOTMYECKOMY

IIpenmeTrHbie pe3yJIbTaThl

[1P 01

c(OPMHPOBAHHOCTh TPE/ACTABIECHUN O poOIM W MecTe (PU3MKM U aCTPOHOMHUH B
COBpPEMEHHOM HayyHOHl KapTWHE MHpa, O CcUCTeMooOpa3yromied poiaud (U3MKU B
Pa3BUTUN €CTECTBEHHBIX HAayK, TEXHMKHM U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJE
POCCUHCKUX M 3apyO€KHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKHU; IOHHMaHUE
¢u3nueckoil CynHocTH HaOII01aeMbIX SBJICHUH MUKPOMHUpPA, MAKPOMUpPA U MEraMupa;
MOHMMAaHUE PO ACTPOHOMHHU B MPAKTHUYECKON JAESITETbHOCTH YeJIOBEeKa U JalbHEUIIeM
HAYYHO-TEXHUYECKOM Da3BUTHUH, pOJIU (UMK B (POPMHUPOBAHUM Kpyrosopa H

q)yHKHHOHaHBHOﬁ T'PaMOTHOCTH YC€JIOBCKA IJId PCHICHUSA MPAKTUYCCKUX 3aaa4d




ITP 02

c(hOPMHUPOBAHHOCTh YMEHHH pacno3HaBaTh (U3UYECKUE SIBICHUS (IIPOIECCH) U
OOBSICHATh MX HAa OCHOBE H3YUEHHBIX 3aKOHOB: PAaBHOMEPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHEITHOE JBUKEHHE, CBOOOJHOE MaJeHHe Tell, ABM)KEHHE IO OKPYKHOCTH,
WHEpIUs, B3aUMOJCHCTBHE TeJ, KoyiebaTelnbHOE IBM)KEHHE, PE30HAHC, BOJHOBOE
nBuxenue; nuddysus, 6poyHOBCKOE JBHKEHUE, CTPOCHHE KUIAKOCTEH U TBEPbIX Te,
U3MEHEHHE O00beMa TeNl IpU HarpeBaHuU (OXJaKIEHUM), TEIJIOBOE PaBHOBECHE,
UCIapeHue, KOHJIEHCAllMs, IUIaBJIICEHUE, KPUCTAIIM3alus, KUICHHE, BIAKHOCTb
BO31yXa, CBA3b cpe,uHeﬁ KHHETHYECKOMN OHCPIUU TCIUJIOBOI'O IABWIKCHUA MOJICKYI C
abCOMIOTHON TemIepaTypoil, MOBBIICHUE [aBJICHHsS ra3a NpU €ro HarpeBaHuUU B
3aKpBITOM COCYJE, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHHMS Ta3a B H30IpoIleccax;
ANIEKTpU3alus TeJl, B3aHMOJCICTBHE 3apsI0B, HarpeBaHHWE IPOBOJHHUKA C TOKOM,
B3aHMOI[€I>'ICTBPIC MAarHuToOB, OJJICKTPOMAarHuTHasA WHAYKIUA, Hef/'ICTBI/IC MAarauTHOI O
T0JI Ha TIPOBOJIHUK C TOKOM M JBWXKYIIMICS 3apsijl, 2JIEKTPOMAarHUTHbIE KoJeOaHus U
BOJIHBI, IpSIMOJIMHEHHOE pacrpocTpaHeHue CBeTa,
OTpakeHHe, mpenomieHue, HHTepdepeHuus, audpakuus W [OOJIApU3ALUS
cBeTa, jaucrepcusi cBera; (oTornekTpuueckuii ¢ dekT, CBeTOBOe IaBlICHHE,
BO3HUKHOBEHHE JIMHEHYaTOro CHEeKTpa aToMa BOJOpPOAA, €CTeCTBEHHAas W
HNCKYCCTBCHHAA paJMUOAKTHBHOCTD,

ITP 03

BJIAJICHUC OCHOBOIIOJIararommmMu (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMN nu BE&JIM4YnHaMU,
XapaKTepU3YIOIMIMMH  (PU3WYECKUE TPOHECChl  (CBS3aHHBIMH C  MEXaHUYECKUM
JBHXCHUEM, B33.PIMOI[€I>1CTBI/IGM TCJI, MEXaHHUYCCKHUMU KOJI€621HI/I$IMI/I 1 BOJIHAMHU,
ATOMHO-MOJIEKYISIPHBIM CTPOCHHEM BEIIECTBA, TEIJIOBBIMU MPOIIECCAMH,
BHGKTpI/ILIeCKI/IM U MariuTHBIM ITOJISIMU, BJIGKTpI/I‘IeCKI/IM TOKOM, BHeKTpOMaFHI/ITHI)IMI/I
KOJIEOAHMSIMM M BOJIHAMM; ONTHYECKMMHU SBJICHHUSMH, KBAaHTOBBIMHM SIBJICHHUSIMHU,
CTpOGHI/IeM aToMa 158 ATOMHOT O smpa, paJII/IOElKTI/IBHOCTI)I-O); BIIAACHUC
OCHOBOIIOJIAar aroIIuMU ACTPOHOMHUYECKUMHU MTOHATHSIMH, ITO3BOJISIOIIMMH
XapaKTepU30BaTh TMPOIECCHI, MPOUCXOMSAIINE Ha 3BE37aX, B 3BE3JHBIX CHCTEMax, B
MEXTaTaKTHUYeCKOH cpele; JBIDKEHHE HEOECHBIX Tel, OHBOIIOLUI0 3BE3l H
Bcemennoi;

[1P 04

BJIaJICHUE 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOpUsIMH (3aKOH BCEMHUPHOIO
tarotenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOM JdHEPIHH,
3aKOH COXpaHEHUs UMITYJIbCa, IIPUHLIUII CYIIEPIIO3ULIMUA CHJI, IIPUHLIUII PABHOIIPABHOCTHU
WHEPLUUAIBHBIX CHCTEM OTCUYETa; MOJEKYISIPHO-KUHETUYECKYI0 TEOPHUIO YCIOBUU
NpOoTeKaHUs (QU3MUECKUX SBJICHUN B MNpHUpOJE W JUI NPUHATHS TNPAKTHUECKHX|
[pelIeHN B MOBCEAHEBHON KU3HU A oOecriedeHusi 0€30MacHOCTH IpU 0OpallleHnuu ¢
OBITOBBIMM NPUOOpPaMH M TEXHUYECKHMMM YCTPOHCTBAMHU, COXPAHEHHUS 370pPOBbS H
COOJIIOJIEHHSI HOPM HKOJIOTHYECKOr0 IMOBEJCHMS B OKPYXKAWOIIEH cpele; MOHMMaHUe
HE00X0IMMOCTH MPUMEHEHHUS JOCTHXKEHUH (DPU3UKU U TEXHOJIOTUH ISl PallMOHATBHOTO
TPUPOOTIOIB30BAHMS;

[1P 05

YMEHHE YYUTHIBATH TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJETeH:
MaTepualibHasi TOYKAa, WHEpIUalIbHAas CUCTEMa OTCYeTa, WACAJIbHBIA Ta3; MOIEIH
CTPOCHUs BEILECTBA, Ta30BbIC 3aKOHBI, IIEPBBIM 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpAHEHUs JJIEKTPUUYECKOro 3apsiia, 3akoH Kynona, 3akoH Oma i ydacTKa LEMH,
3akoH Oma a1 TOJHOM JJIeKTpUYecKo menu, 3akoH Jxoyns - JleHua, 3akoH
PIEKTPOMArHUTHOM WMHIYKIIMHU, 3aKOH COXPAHEHHS SHEPruH, 3aKOH MPSMOJUHEHMHOTO
PAcCIpOCTPAaHEHMS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH NPEJIOMIICHUS CBETA; 3aKOH
COXpAHEHUsSI HDHEPruu, 3aKOH COXPAHEHUS  MMIIYJIbCa, 3aKOH  COXpaHEHMS
DIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAHEHHsI MAaCCOBOTO YKCIIA, TOCTYJIaThl bopa, 3aKkoH
PaIMOAaKTUBHOIO Paclaia); YBEPEHHOE MCIOJIb30BAaHNE 3aKOHOB U T'a30B, KUIKOCTEH H
TBEPABIX TEJI, TOYEYHBIN AIEKTPUUECKUN 3apsAl, siACpHas MOJEIb aTOMa, HYKJIOHHAas

MOIIelIb ATOMHOTO IADA DU DEIeHUN MU3NIESCKUX 3aIa4.




I1P 06

BIIAJICHAE OCHOBHBIMH METOJaMH HAYYHOTO IO3HAHUS, WCIOIB3YEeMBbIMU B (U3UKE:
[POBOAUTH TMpsSMble M KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIMYUH, BbIOMpas
ONTUMAIIBHBIA  CIIOCOO W3MEPEHUS W HCIOJb3ysd M3BECTHBIE METOABI OICHKH
3aKOHOMEPHOCTEH npu aHaiu3e (U3NYECKUX SIBJICHUI W TMPOILIECCOB; MOrPEeUIHOCTEeH
U3MEPEeHUH, TPOBOJUT b HCCIEIOBAHUE 3aBHCUMOCTEH (DU3MYECKHX BEIUYMH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUI, 00BACHATH NMOJy4YE€HHBIEC PE3YIbTAThl, HCIIOIb3YS
¢u3nueckue TEOpHM, 3aKOHBI W TMOHATHUS, M JIeNaTh BBIBOJBI; COONIONATh NpaBUIiIa
0e30MMacHOro Tpy/ia IPH MPOBEIECHUHN UCCIIEOBAHUN B paMKaxX y4eOHOro SKCIIepUMEHTa
U y4eOHO-MCCIICIOBATENIbCKOM  JIeATENIbHOCTH C  HCIOJIB30BaHHEM  IU(PPOBBIX
M3MEPUTENIbHBIX YCTPONCTB M J1abopaTOpHOro 00OpyAOBaHUsS; CHOPMUPOBAHHOCTD
[IpEJICTAaBICHUN O METOAAX NOJYyYEHHUS] HAYYHbIX aCTPOHOMHUYECKUX 3HAHUI;

[1P 07

c(OPMHPOBAHHOCTh yYMEHHUS pellaTh pacueTHble 3aJadd C SBHO 3aJaHHOM
(Gu3nUecKoil MOJENbI0, UCTONB3Yysd (U3NYECKHE 3aKOHBI W TPUHIMIIB, HA OCHOBE
aHaJlM3a YCJIOBUS 3a/Jayd BbIOMpaTh (PU3NYECKYI0 MOJENb, BBLACIATH (PU3MUecKue
BEIMYMHBI U (HOpMYJIbl, HEOOXOAWMBIC Ui €€ PEIICHHs, MPOBOAUTH PACUETHI H
OLIEHUBATh PEAIBHOCTh IOJYYEHHOTO 3HAuyeHUs (U3NYECKON BEIMYMHBI, PpEIIaTh
KAUYECTBEHHBIC 3aJa4M, BBICTPauBas JIOTUYECKH HENPOTUBOPEUYMBYH) LIETIOYKY
pacCcyXKIeHUH C Omopod Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYECKUE
SIBJICHUSI;

[1P 08

C()OPMUPOBAHHOCTh COOCTBEHHON TMO3WIMM 1O OTHOIICHUIO K (U3HYCCKOM
WH(pOPMAIINH, TTOJTy4aeMOil U3 pa3HbIX UCTOYHUKOB, YMEHUI UCIOJIB30BaTh IH(PPOBHIE
TEXHOJIOTUH JJIsi TIOMCKA, CTPYKTYPHPOBAHWS, WHTEPHPETAIMM M TIPEICTABICHUS
y4eOHOM W HAay4HO-TIOMYJIIPHOH WH(OPMALMU; PAa3BUTHE YMEHUH KPUTUYECKOTO
aHaJIM3a MoIy4aeMoil HHpopMauu

[1P 09

c(OPMHPOBAHHOCTh COOCTBEHHOM TMO3UIMM IO OTHOIIEHUIO K (U3NYECKOH
MH(pOpMalnK, MOTYy4aeMOl U3 pa3HbIX UCTOYHUKOB, YMEHUH MCIOJb30BaTh LIU(PPOBbIE
TEXHOJIOTMM [UIs [IOMCKA, CTPYKTYpUPOBAHUA, WHTEPIpPETAlMU U IPEACTaBICHUA
yueOHOW M HAy4YHO-TIOMYJSIpHOM HHGOpMalMu; pa3BUTHE YMEHHH KPUTHUECKOTO
aHaJM3a MoTydaeMoi HHpOpMaLuy;

[1P 10

OBJIQICHUE YMEHHSIMU paboTaTh B TPYIIE C BHIIOIHEHUEM PA3IMUYHBIX COLMAIBHBIX
poJiel, MIaHUpOBaTh pabOTy TPYyMIbl, PallMOHAIBHO PACHpeneisITh JIEATEIbHOCTh B
HECTAHJAPTHBIX CUTYAIUSAX, aJ€KBATHO OLEHMBATh BKJIAJ KaXJOTO M3 YYaCTHHKOB
pYMIIbl B PELLIEHUE pacCMaTpUBAEMO POOIIEMBI.

2 CTPYKTYPA U COAEPKAHUE YYEBHOU JUCITATIIAHBI

2.1 O0beM yueOHOIi TMCHUIJIMHBI M BUABI Y4e0HOI padoThI

Bup yueOHoii padoThbl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOI0 peaMeTa 120
B TOM YHUCJIE:
- TeOpeTUIecKoe o0ydeHne 38
- MPAKTUYECKUE 3aHITHUS 62
- caMoCTosITeIbHas paboTa 20
- MPOMEXKYTOYHAsS aTTECTAIUS - OUhhepeHyuposanublil 3a4ém




2.2 TemaTn4yecKuii IJIAH U COJIePKAHUE Y1eOHOM TN CHUNIIHHBI

Koaw!
HaumenoBanue Copaepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMH 1eSITeTbHOCTH O6bem pe3y.IbTaToB
pa3iesioB U TeM o0yyarommxcst B Yacax ocBoerust OOII
1 2 4
Beenenue. Coaeprxkanue yueOHOIro MaTepuaJa
®usnka u MeToabl (Ou3nka — (QyHIAMECHTalbHAas Hayka O Hpupojae. EcCTeCTBEHHOHAyYHBIH METO[
HAY4YHOI0 MO3HAHMS [[IO3HAHMS, €r0 BO3MOXHOCTH M TPAHMIBI PUMEHHMMOCTH. ODKCIEPUMEHT U TEOpUs B JIP 02. 03
mporecce Mo3HaHWs Opupoabl. MojenupoBaHue (GHU3UYECKUX SBICHUA M IPOIECCOB. MP (’) 4 ’
Ponb 3KCIIEpUMEHTa U TEOPHUH B IIpoLiecce MO3HaHUA Npupoasl. Pusznueckas BEIUYMHA. 1 IIP 01 69
@usnueckue 3aKOHBI. [ PaHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB W TEOPHIA. ’
[Ipunuun coorBercTBus. Ilonstne o ¢usnueckoil kaptuHe wmupa. I[lorpemnoctu
M3MEpeHUH (PU3MUECKUX BEIUYHH.
Pa3nes 1. Mexanuka 23
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJia 10
OcHoBbI MexaHuuecKoe IBMKEHUE U ero BUIbl. MarepuanbHas Touka. CKalsipHblE U BEKTOpPHBIE
KHHEMaTHKH ¢usnveckne BenMUMHBL. OTHOCHUTEIBHOCTH MEXaHHYECKOro aABrkeHHs. Cucrema
orcuera. Tpaekropus. Ilyte. Ilepememienue. PaBHOMEpHOE MPSIMOIMHENHOE IBUKEHUE.
CkopocTb. VYpaBHEHHME [BHWKEHHUS. MrHOBEHHass M CpEOHSS CKOPOCTH. Y CKOpEHHE. 2 JIP 01 03. 04. 06
[IpsAMONMHENHOE NBUKEHUE C IOCTOSHHBIM YCKOpEHUEM. [IBM)KEHHE C IOCTOSHHBIM 07’ T
YCKOpEHHEM CBOOOJHOTO MajieHusi. PaBHOMEpHOE MABM)KEHHME TOYKH IO OKPYKHOCTH, MP 01 - 04. 07
YI10Basi CKOPOCTh. LIEHTPOCTPEMUTENIBHOE YCKOPEHHUE. A
[ Ipaxmuueckoe 3anamue Ne I. «PaBHOMEpHOE MNpsSMOJIMHENHHOE IBUkKEHHE. CKOpOCTS. 2 p %?’_ 09
[TepemenieHue».
[ Ipakmuueckoe  3auamue Ne 2. «PaBHOYCKOPEHHOE JBWIKEHHE. YCKOpECHHE.
['papuueckoe  mpeiacTaBieHHe — JBWKEHUS.  ['padukn  CKOpOCTH,  YCKOpEHMH, 2
[epeMENICHUS».
Tema 1.2. Conep:kanue y4eOHOIro MaTepuaJia 9
OcHoBbl guHaMukn |OcHoBHas 3amadya aguHaMuku. Cuia. Macca. 3akoHsl Mexanukn Hrprorona. Cuibl B POl
npupose. Cuila TSHKECTH U CUJIa BCEMUPHOTO TATOTEHMsI. 3aKOH BCEMHPHOIO TATOTEHHS. 3 TP 01, %37’ 05, 06,
[lepBasg xocMuueckass CKOpOCTh. /IBrkeHne TuraHeT U MaibiX Tesl COJTHEYHOW CUCTEMBI. MP 01 - 03
Bec. HeBecomocTs, neperpyska. Cuibl ynpyroctu. CHUITbI TPEHHUS. TP 01-07 ’
Ipakmuueckoe 3auamue Ne 3. «Bropoi 3akoH HetoToHa. PaBHOEHCTBYIOIIIAs CUTay. 4




[ Ipakmuueckoe 3auamue Ne 4. «J/|BrmkeHue Tena noja 1eiCTBUEM HECKOJIBKUX CHID».

Tema 1.3 Coaep:xaHue yueOHOIr0o MaTepuaJia 6
3akonbl coxpanenust imnynesc tena. MMmynbe cuibl. 3aKOH COXpaHEHUsI UMITyJbca. PeakTUBHOE IBUXKEHHE.
B MeXaHHKe Mexanuueckasi pabora u MomHOCTh. Kunernueckast sHeprust. IloTeHIManbHas SHEPTHSL.
3aKOH COXpaHEHUS MEXaHW4YecKo sHepruu. PaboTa CUiIbl TSHKECTH U CHIIBI YIIPYTOCTH. 4 JIP 01 - 07,
KII/. IIpumeHeHune 3aKkOHOB coxpaHeHus. Vcmonb30BaHME 3aKOHOB MEXAHUKH IS MP 01-03, 05, 06,
00BsICHEHUST ABMKEHUS HeOecHBIX Ten M ans pazButus KOCMuueckux HUcCClieOBaHUM, 08
rpaHUILbl HPUMCHUMOCTH KJIACCUYECKOM MEXaHUKH. TIP 01-10
[ Ipakmuueckoe 3anusamue Ne 5. «Imnynbe Tena. 3aKOH COXpaHEHUS UMITYJIbCay. 1
[ Ipakmuueckoe 3anamue Ne 6. «IHeprusi. 3aKOH COXPaHEHUSI SHEPTUN. 1
Pa3nen 2. MoJsekyasipHasi pu3nKa ¥ TEpMOIUHAMHKA 16
Tema 2.1 Conepxanue y4e0HOr0 MaTepuasia 4
OcHoBbI OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON Teopuu. PazMepsl 1 Macca MOJIEKy
MOJIEKY/ISIPHO- 1 atoMoB. bpoyHoBckoe nBuxkeHue. CTpoeHue razoo0pasHbIX, KUAKUX U TBEPABIX TEIN.
KHHETHYECKOM Wneanbubiii ra3. [laBnenue raza. TemmepaTypa u ee u3MepeHue. AOCOIIOTHBIA HYIb JIP 01, 03, 05, 06,
Teopuu TeMieparypbl. TepMoauHamMueckas IlIKajla TeMmieparypbl. Temmeparypa 3Be3n. 2 07
CKOpOCTH JIBUKEHHUSI MOJIEKYJ U MX U3MEpPEHHUE, CBSI3b CPEIHEW KUHETUYECKOW 3HEPruu MP 01 - 03,
MOJICKYJT ¢ aOCOJIIOTHOH TeMIleparypoi. YpaBHEHHE COCTOSHHUS WJICATHHOIO Tasa. ITP 01-07
30omporieccel 1 ux rpaduku. ['a3oBbie 3aKOHBI.
[ Ipaxmuueckoe 3auamue Ne 7. «YpaBHEHHE COCTOSHUS HJ€aJbHOro rasa. [‘azoBble 4
3aKOHBD).
Tema 2.2 CoaepixkaHue yueOHOIro MaTepuaJa 10
OcHoBBI Buytpennss sHeprus. Pabora u temnonepenada. Konnuyecrso remnotsl. [lepBoe Havano P 01 - 06. 07
TePMOJAMHAMMKH  [TepMOJMHAMUKH. AnuabaTHbI Tporiecc. BTopoe Hawano TepMmoanHaMHKHU. TerioBbie 2 MP 01-03 0’5 06
neurarenu. KI1J[ TerutoBoro nuratenns. OXpaHa IPUPOIB. 08’ T
I Ipakmuyeckoe 3anamue Ne 8. «Buytpennsst sneprus. Pabora rasa. I[lepsoe Hagano 4 IIP 01-10
TEPMOJTUHAMUKI Y.
[ Ipaxmuueckoe 3anamue Ne 9. «KonuuectBo TemnoTel. HarpeBanue/oxaaxxaeHue Tem. 4
Tema 2.3 Copep:kaHue y4eOHOT0o MaTepuaa 6
ArperaTHbie dazoBbie mepexoabl lro pona. HacelmieHHbli map u ero cBoictBa. OTHOCUTENIbHAsS JIP 01 - 06, 07
COCTOSIHUS BIIQKHOCTh BO3ayXa. [IpwOopbl sl ompeneieHHs] BIAXHOCTH Bo3ayxa. KureHue. 2 MP 01-03, 05, 06,
BelllecTBA U 3aBUCHMOCTD TEMIIEpATypbl KUIIEHUSI OT JaBJICHUSI. 08
(dazoBbie nepexoanl |[Ipakmuueckoe 3anamue Ne 10. «Hacwimenusiit nap. OTHOCUTENbHAS BIAXKHOCTh. 4 ITP 01-10
Pasnen 3. DiekTpoanHaMuka 26




Tema 3.1 Conep:xkaHue y4eOHOro MaTepuaJa 6
DJIEKTPUYECKOe  [DJIEKTPUYCCKHE 3apsAabl. DJICMCHTAPHBIA JJICKTPUYCCKUN 3apsii. 3aKOH COXPaHCHHS
noJje Bapsna. 3akon Kynona. Dnektpuyeckoe mnose. HanpsokeHHOCTh 3JE€KTPUYECKOTO MOJIs.
[Ipuniun cynepno3unuu mnosiei. [IpoBoAHUKM B 3JIEKTpUUYECKOM ToJie. [UdIeKTpuku B JIP 01 - 06, 07
biekTpuueckom — mone.  [lomspuszamuss  nudnexktpukoB. [lorenuuman.  PasHocTh 2 MP 01-03, 05, 06,
noTeHuraaoB. CBs3b MEXIy HaNpsSHKEHHOCTBIO U Pa3HOCTHIO MNOTEHLIMAIOB 08
piekTpudyeckoro moid.  DnekTpoeMKOCTs. KonpeHncartopsl. DHeprusi 3apssKeHHOTO I1P 01-10
KoHJIeHcaTopa. [IpruMeHenne KoHIeHCaTOPOB.
[ Ipaxmuueckoe 3ansmue Ne 11. «Hanpspk€HHOCTH 3iekTpuueckoro mois. IlpuHnumn 4
CYNEPHO3ULIII.
Tema 3.2 Coaep:xkaHue y4ueOHOIro MaTepuasia 6
3aKkoHbI YciioBUs, HEOOXOMWMBIC JII BO3SHUKHOBCHHS W IOJJCPKAHUS DJICKTPHUECKOTO TOKA.
MOCTOSIHHOIO ToKa |Cuia TOKa. OJIEKTpUYECKoe compoTuBieHHe. 3akoH Owma a8 ydacTKa  LIeMH. JIP 01 - 06, 07
[lapamiensHOE W TOCJENOBATENbHOE COCAMHEHUE IMPOBOJHUKOB. PaboTa M MOIIHOCTH 2 MP 01-03, 05, 06,
MOCTOSIHHOI'O  TOKa. TennoBoe nelcTBHE TOKA 3akoH JIxoyns—IJlenna. 08
DNIEKTPOABUKYIIASL CHJIa UICTOYHMKA TOKa. 3akoH OMa JyIsi MOJTHOM 1eTH. ITP 01-10
[ Ipaxmuueckoe 3anamue Ne 2. «I1oCcTOSHHBIN 37eKTpUUecKUil TOK. 3akoH Oma Juis 4
y4acTKa HEmn.
Tema 3.3 Coaepxkanue y4eOHOIro MaTepuaa 6
MarnuTtHoe nosie  Bektop WHAYKIIMM MarHUTHOTO T1oJs. BsaumoneiictBue TtokoB. Cuma Awmmepa.
[Ipumenenue cuiibl Ammnepa. MarHUTHbBIA TOTOK. JIeiCTBME MArHUTHOIO TMOJS Ha 2 JIP 01, 03, 05, 06,
neuokymuiicss 3apsan. Cuma Jlopenua. Ilpumenenue cunbel Jlopenma. MaruutHble 07
cBoiicTBa BemecTBa. ColHEUHAss aKTUBHOCTH M €€ BIUsHUE Ha 3emuto. MarautHelie Oypu. MP 01 - 03,
[ Ipakmuueckas paboma Ne 13. «MarautHoe nosne. Cuna Ammnepa. [IpaBuno OypaBunka, 4 ITP 01-07
[TPaBUIIO JIEBOM PYKN».
Tema 3.4 Coaepsxkanue y4eOHOIro MaTepuaJa 4
DJIEKTPOMATrHUTHasl [SIBJICHHE AJICKTPOMArHUTHOW WHIYKIIUU. 3aKOH JIEKTPOMArHUTHOW MHAyKIuU. [IpaBwiio JIP 01, 03, 05, 06,
HHAYKIHS Jlenna. BuxpeBoe »snekTpuueckoe rmose. SBieHue caMOMHAYKIUU. WHIyKTUBHOCTD. 2 07
JHEprus MarHUTHOTO TOJIS TOKA. DJICKTPOMArHUTHOE TTOJIE. MP 01 - 03,
[ Ipaxmuueckoe 3anamue Ne 14. «ieKkTpoMarHuTHast MHAYKIUs HAYKTUBHOCTBY. 2 ITP 01-07
Pasnen 4. KosieOaHusi ¥ BOJIHBI 8
Tema 4.1 Conep:xaHue yueOHOIro MaTepuaJia 4
Mexanuyeckue  [[apmonuueckue kosnebanus. CBoOoaHble MexaHudeckue kojebanus. I[IpeBparienue 5 JIP 01 - 07,

KO0JIe0aHUs M BOJHBI

OHCPIUU IIPpU KoJIe0aTeIIbHOM JIBIDKEHMH. MaTeMaTU4eCKU MasTHUK. pr)KHHHBIﬁ
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MasTHUK. BBIHYy)XICHHbIE MexaHHuYeckue Konebanus. PezoHanc. XapaKTepHCTUKU

MP 01-03, 05, 06,

BOJIHBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €ro MPUMEHEHUE. 08
[ Ipakmuueckoe 3auamue Ne 15. «MexaHudeckue KojeOaHus U BOJTHBIY. 2 I1P 01-10
Tema 4.2 Copep:kaHue y4eOHOT0 MaTepuaJa 4
DuleKTpoMaruuTHbie |(CBOOOAHBIE 3JIEKTpOMarHuTHele koseOaHus. [IpeBpaieHue sHepruu B KosieOaTeIIbHOM
KO/1¢0aHUs ¥ BOJHBI [KOHTYpe.  3aTyxamoliue  dJIEKTpOMarHuTHele  kojeOanus.  TpanchopmaTtops. JIP 01 - 07,
ONeKTpOMarHuTHeie  BOJIHBI.  (CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.  OTKpBITHIN 2 MP 01-03, 05, 06,
KkonebarenbHblil  KOHTYp. Omnbitel ['.I'epua. H3obperenue pammo A.C. IlonoBbim. 08
[lonsitue o paguocssasu. [lpunumn paguocssizu. [IpuMeHeHNne 3J€KTPOMAarHUTHBIX BOJIH. ITP 01-10
[ Ipaxmuueckoe 3anamue No 16. «nekrponuHamuka. KoneOaHust 1 BOJTHBD). 2
Pasznen 5. OnTuka 8
Tema 5.1 Conep:xkaHue yueOHOro MaTepuaJia 4
IIpupoaa cBera Toueunblii ucTOYHMK cBeTa. CKOPOCTh pacnpoOCTpAaHEHHUS CBETa. 3aKOHbl OTPaKEHUS U
npenomiieHus: cBeta. CoyiHeyHble W JyHHbIe 3aTMeHHs. [lomHoe otpaxkenue. JIMH3BL 2 JIP 01 -04, 06,
[locTpoenne uzoOpakeHuss B JMH3ax. Dopmysia TOHKOW JIMH3bl. YBEIUYEHHUE JIMH3BI. MP 01-08
['11a3 kak ontuyeckas cucreMa. Onruyeckue npuOopsl. TenecKornsl. ITP 01-04, 07 -10
[ Ipakmuueckoe 3anamue Ne 17. «3aKOHBI paCIPOCTPAHCHUS CBETaY. 2
Tema 5.2 Coaep:xkaHue y4eOHOro MaTepuaJia 4
BouinoBble cBolicTtBa [IHTepdepenuus cBera. lcmonb3oBaHue MHTEpPEpEHLIMH B HAayKe U TEXHHKE.
cBeTa Jludpakius cBera. Judpaxkuuonnas pemerka. Ilomspuzanus cBera. Ilomspounsl.
Jlucniepcusi ceera. Bunpl uznyuenuit. Bunael cnextpoB. CrnekTpsl ucnyckanusi. CrieKTpsl 5 IP 01 -04. 06. 07
nornomeHus. CrniekTpanbHblil aHanu3. CrieKTpalibHbIe KJIacChl 3Be31. YIbTpaduoIeToOBOE MP 01’-08’
n3nyuenue. MugpakpacHoe nznyuenue. PentrenoBckue yiyuu. VX npupoaa u cBoiiCTBa. TP 01-04. 07 -10
[11kana 3J1eKTpOMarHuTHBIX U3TyYEeHUH. '
[ Ipakmuueckoe 3ansmue Ne 8. «OnexkTpoMarHUTHbE KoieOaHUs W BOJHBL. Pasuo. 5
[IpruMeHeHHe IIEeKTPOMAarHUTHBIX BOJIHY.
Camocmosmenvhas paboma «DJIEKTPOMarHUTHBIE KojJeOaHWs W BOJHBL Pajawo. 10
[IpruMeHeHHe JIEeKTPOMArHUTHBIX BOJIHY.
Pa3nes 6. KBantoBas ¢puzuka 16
Tema 6.1 Coaepsxkanue yueOHOIro MaTepuaJia 2
KBanToBas ontuka [KpantoBas rtmmore3a Ilmanka. TeroBoe w3nydenue. KoprycKyaspHO-BOJTHOBOMH JIP 01 - 06,
nyanmusMm. @ortoHbl. I'mmore3a ae bpoisid 0 BOJHOBBIX CBOMCTBAaX dacTull. JlaBiieHue 5 MP 01-03, 05,
cBera. Xumunyeckoe neiicteue cera. Onbrtel [ILH. Jlebenesa w H.M. Baswunosa. 06-08
Dotorddext. YpaBaenue DitHmrerHa 11 potorddexra. [Ipumenenne porosrddexra ITP 01-10
Tema 6.2 Coaeprxkanue yueOHOIro MaTepuaa 4
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Pdusuka atomMa "
aTOMHOI0 siApa

PassuTHe B3IIIAI0B HA CTpOEHUE BelecTBa. Monenu CTpoeHUs aTOMHOTO sapa. SnepHas
Mozenb aroma. OnbiThl D.Pesepdopaa. Moaens atoma Bogopoaa nmo H.bopy. KBantobie
noctrynatel bopa. Jlazeppl. PanmoakTuBHOCTH. 3akOH paJMOAKTHBHOIO pacraja.
PaguoakTuBHble npeBpamieHus. CrocoObl HaOMIOAEHUS M PErucTpalud 3apsKeHHbBIX

. JIP 01 - 06,
qactuil. CTpoeHHe aTOMHOTO siapa. Jledekt macchl, PHEprusi CBSI3U U YCTOWYUBOCTH 5 MP 01-03. 05
AQTOMHBIX snep. SnepHbie peakuuu. SnepHas SHEpreTuka. DHEPreTUUYECKUM BBIXO 06-08, '
sIepHBIX peakuui. VIcKyccTBeHHas paguoakTUBHOCTL. [lenenue Tsokenslx saep. Llennas TP 01-10
siIepHasl peakuus. Ympapisiemas IenHas peakuus. SnepHbiii peaktop. TepMosaepHbIid
cuHTe3. OHeprusi 3Be3A. lloiydeHuwe pajMOaKTUBHBIX H30TONOB M WX MPUMEHEHUE.
buonoruyeckoe nelcTBUE paJuOAKTUBHBIX U3ITYYSHHH. DJIeMEHTapHbIe YaCTUIIBI.
[ Ipakmuueckoe 3ausamue Ne 19. «KBantoBas husukay. 2
Camocmosmenvhas paboma «KBaHTOBasi PU3HKaY) 10
Paznen 7. Ctpoenune BeeneHHoii 6
Tema 7.1 Coaep:xkaHue y4eOHOIro MaTepuaJia 2
Crtpoenue
CouHeuyHoM ConHeyHas cucTeMa: IUIaHEThl U Majble Tena, cucteMa 3emisi—JlyHa. 2
CHCTEMbI JIP 01 - 06, 07
Tema 7.2 Conep:kaHue y4eOHOT0 MaTepHUasa 4 MP 01, 03-04, 06
IBoaIonHA Ctpoenue u Bomonus Conuua u 3831, Kiaccudukammst 38€3/1. 3BE3/161 U UCTOUHUKHU UX ITP 01, 03, 08-10
Bcesiennoii bHepruu. [amaktuka. CoBpeMEHHBIE TMPEACTaBICHUS O CTPOSHUH U SBOJIOIHH 2
BceneHHOoN.
[ Ipakmuyeckasa paboma Ne 2(. KontpospHas paboTa. 2
Kouncyabranuu:
IIpome:xxyTouHasi aTTecTanus (KOHMpoabHas paboma, oughghepenyuposanuwiil 3a4ém)
Bcero: 120
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4 YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MatepHajibHO-TeXHHYECKOe 0O0ecneuyeHue

Jlis peanu3any IporpaMMbl y4eOHOTO TMpeIMeTa MPeayCMOTPEHO HATUYHE CIIEAYIONIETO
OCHOBHOT'O 00OPY/JIOBaHMUS:

Jlaboparopus puzmku

OcHoBHOE 000pyZOBaHUE:! BuptyansHsiii 1abopatopHslii cteH "MexaHnuka';
Bupryaneupiii  mabopatopusiii  creHn  "Onrtuka"; BupTyaneHblii  1a00paTOpHBIA  CTEHN
"OnekTpudectBo W MmarHetusm'"; I'eneparop curnamoB Keysight 33210A; Jlocka mapkepHas;
Jlaboparopuoe obGopynoBanme "Mexanuka"; JlaboparopHoe oOopymoBanue "OmntHka';
JlaGopaTopHoe obopynoBanue "®duznuka - DaeKTpudecTBO M MarHetusM'" DuM-P: OIID moxyns
®I13-03 - 1 mT., mogyns ®I13-04 - 1 mrT., mogyns @I13-10 - 1 mrT., mogyns ®I13-11 - 1 miT.,
Moayib OIID-MC - 1 wr., mogyne @III-ME - 1 wr., moayns @III-UII - 5 ., pese MOITHOCTH:
PMC Ne 1 -1 mr., PMC Ne 2 - 1 mr., PMC Ne 3 - 1 mr., PMC Ne 4 - 1 mr.,, PMC Ne 5 - 1 it
JlaGoparopHoe 060pyAoOBaHHE B 00JIACTH MOJEKYISAPHOW (DU3UKH U TEPMOJIMHAMUKU: yCTAaHOBKA
@IITI-1 - 1 wrT., Mmogymns ®IIT1-11 - 1 mwr., ycranoBka ®IIT1-6 - 1 mT., ycranoBka ®IIT1-12 - 1
mr.; Monoxpomatop MVYM k ycranoBke DIIK; MynbsrumenuitHoe o060pynoBaHuE;
Ocummtorpad Axun-4115/5A; Ocmwmnorpad Axum-4122/1; Ocumutorpad Axun-4122/2; Cron
cnenuanu3upoBanubiii; [lapTel  ydenumueckue ; Cron mpenogaBarensi; Crynbs; Touxka
noakmoueHuss uHTepHeT; YcranoBka DIIK 07; Ycranoka ®IIK 09; VYcranoka ®IIK 10;
Ycranoska OIIK 11; [Ikad ansa xpanenus: yaeOHO-HArISAHBIX TOCOOUH.

4.2 NndopmauuoHHoe ofecrieyeHne peasu3aliui NporpaMmsbl

Jnsa peamuzanuu mporpaMMbl  ydeOHOro mpeamera Oubnuoteunsli ¢oung BBIY
YKOMIUIEKTOBAH NE€YAaTHBIMU U AJIEKTPOHHBIMU U3JaHUSIMHU.

OOyuaromyecss U3 yucia MHBAJIUA0B U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
o0OecriedyeHbl MeyaTHbIMU U (WJIM) 3JIEKTPOHHBIMH O0pa3oBaTelbHBIMU pecypcamMu B (opmax,
aJlalITUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3710POBbSL.

OcHoBHasi iMTEepaTypa

1. ®usnka. 10 knacc. ba3osblil ypoBens : yuebnuk / I'. SI. Mskumes, M. A. Ilerposa,
C. B. CremanoB, B. ®. KomuccapoB. - 4-e uzz., crepeorunHoe - MockBa : M3maTenbCcTBO
"ITpocsemenue”, 2024. - 400 c. - ISBN 978-5-09-101633-8. - Tekct : snexkrponHsiii. - URL:
https://znanium .com/catalog/product/2089984.
2. ®usnka. 11 knacc. ba3osblil ypoBens : yuebnuk / I'. SI. Mskumes, M. A. Ilerposa,
B. B. KyapsBues, O. C. VYronbHukoB. - 4-¢ u3n., crepeorunHoe - MockBa : M3marenbcTBoO
"ITpocsemenue”, 2024. - 480 c. - ISBN 978-5-09-101634-5. - Tekct : snexkrponHsiid. - URL:
https://znanium .com/catalog/product/2089986.

3. BacunneB, A. A. ®uszuka : yueOHOe mocodue uisi cpeiHero mnpodeccrnoHalIbHOTO
obpazoBanus / A. A. BacunbeB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ H31., UCHP. U JION. —
MockBa : HzpatensctBo FOpaiit, 2026. — 211 c. — (IlpodeccuonansHoe obOpazoBaHue). —

ISBN 978-5-534-05702-7. — Texkct: snextpoHHbI // OOpazoBatenpHas rmiardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/514208.

4, BacunbeB, A. A. ®usuka. ba3oBbiii ypoBenb: 10—11 kmaccel : y4yeOHUK st
cpenHero o6mero oopazosanusi / A. A. Bacunees, B. E. ®enopos, JI. /. XpamoB. — 2-¢ u3f.,
ucnp. u gon. — Mocksa : HU3mgarensctBo Opaiit, 2026. — 211 ¢. — (OOGmmeoOpa3oBaTenbHbIH
ukia). — ISBN 978-5-534-16086-4. — Texkct : anexTpoHHblii // OOpa3oBarenbHas miaTgopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/530393.

JlonoJHUTeIbHbIE HCTOYHUKH
1. I'opnaug, B. B. ®usuka. CamocrositensHas paboTa CTyIeHTa : yueOHOe TTocodure
s cpenHero mpodeccuoHambHoro obpasosanuss / B. B. Topmau, H. A. U/BaHos,
M. B. Ilnactuauna. — 2-e¢ u3n., ucnp. u aon. — Mocksa : M3natensctBo HOpaiit, 2026. —
168 c. — (ITpodeccuonansuoe obpazosanue). — ISBN 978-5-9916-9834-4. — Texkcr:
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AIIEKTPOHHBIN I Oo6pasoBarenbHas mwiarhopma HOpaiirt [caitT]. —
URL: https://urait.ru/beode/513708 .

2. Tpodpumona, T.M. duszuka. Teopus, pemieHue 3amad, JIEKCUKOH: CIPAaBOYHUK
/Tpopumosa T.M. — Mocksa: KuoPyc, 2026. — 315 ¢. — Tekcer: anexkrponnsiii / 3bC BOOK
[caiir]. - URL.: https://book.ru/book/936794.

3. Kanamaukos, H. II. ®usuka. I'paduyeckue meroapl pemieHus 3agad : ydeOHOe
nmocobue s cpemHero  mpodeccuoHanmbHOro obpazoanms /  H. II.  Kanammnwkos,
B. 1. Komkun. — 2-e u3a., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2026. — 250 c. —
(ITpodeccnonanvuoe obpazoBanue). — ISBN 978-5-534-00186-0. — TekcT : 251eKTpOHHBIN //
OopasosarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/beode/513364 .

4, bopnosckuii, I'. A. ®uszuka B 2 1. Tom 1 : yueOHOe mocobwe Is CpeaHEro
npodeccuonansHoro obpaszosanusi / I'. A. bopnosckuit, D. B. Bypcuan. — 2-¢ usn., ucnp. u
non. — MockBa : MsparensctBo IOpaiit, 2026. — 242 c¢. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-09574-6. — Tekcr : snekrpoHHBIH // OOpa3oBarenbHas
wiatdopma IOpaiit [caiit]. — URL.: https://urait.ru/beode/515438 .

o. bopnosckuii, I'. A. ®@uszuka B 2 1. Tom 2 : ydyeOHOe mocoOue il CpeaHEro
npodeccuonansHoro obpazosanust / I'. A. bopnosckuit, O. B. Bypcuan. — 2-e uzn., ucop. u
norn. — MockBa : WsmarensctBo [Opaiit, 2026. — 299 c¢. — (IIpodeccuonampHoe
obpazoBanne). — ISBN 978-5-534-09572-2. — Tekct : snexktpoHHbId // OOpa3oBaTenbHas

wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/beode/515439.

DJIEKTPOHHBIE PecypChI
https://die.aeademie.ru/ (Axagemuk. CioBapu ¥ SHIUKIOICIHH).
https://book.ru/ (Book-s Gid. DiektponHas 6HOIMOTEKA).
https://evberleninka.ru/ (Hayunas snekTpoHHast OMOIHOTKE).
https://all.alleng.me/edu/phvs.htm (O6pa3oBarenbhbie pecypcesl MaTepHETa — DH3HKA).
https://fiz.1sept.ru/ (YueOHO-MeToqMuecKas TazeTa «Du3uKay).
http://nuelphvs.sinp.msu.ru/introduetion/nobelpriee.htm (HobGeneBckue naypeartst mo
U3HKE).
http://nuelphvs.sinp.msu.ru/ (SIxepuas ¢pusuka B UIHTEpHETE).
https://ege-studv.ru/ru/ege/materialv/ (IToaroroska k EI'D).
https://eollege.ru/fizika/ (IToaroroBka k EI'D).
10. https://phvsies.ru/ (Otkpbitas pusrka, U3NKOH)
11. http://kvant.meeme.ru/ (HayuHo-momyssipHbIii pu3nKO-MaTeMaTH4ecKuii xypHan «KBaHT»).
12. https://naukaru.ru/ru/nauka/journal/66/view (XKypHan ecrecTBEHHOHAYYHBIX
HCCIe0BaHUN).
13. http://seieneewav.ru/ (MexayHapoaHbIN HaydHBIN KypHAT «[1yTh HAyKH»).
14. https://www.getaclass.ru/ (Harnsaabie poauky 1mo (U3UKe U MaTeMaTHKE C TIPOBEPOYHBIMH
3a/ladyaMy U KOHCTIIEKTaMH).
15. https://www.voutube.eom/@VideoTutorialsForSehool (BuaeomnocoOue aiis MIKOIbHUKOB).
16. https://simpleseienee.ru/eolleetion/phvsies (Pusndeckne SKCIIEPUMEHTBI).
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6 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPEIMETA
KoHTpons 1 o1ieHka cOpMHUPOBAHHOCTH JINYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX
PE3YJITaTOB OCYILECTBIISIOTCS B COOTBETCTBUM CO CIEAYIOIMMU IIOKa3aTEIISIMHU:

Pe3yabTaTsl
o0y4eHust

OcCHOBHBIE TOKA
(no kasrcoomy pezyromamy,
1

IMoka3aTenu OlleHKH pe3yabTaTa
Ha KAKOM 3aHAMUU NPOGePAemcs U 4em

posepsiemcsi)

JInyHOCTHEBIE

Tema

OueHo4YHOe CpeICTBO

JIP 01

Pazgenm 1. Tema 1.1,1.2, 1.3
Paszgen 2. Tema 2.1, 2.2, 2.3
Pazgen 3. Tema 3.1, 3.3, 3.4
Pasznen 4. Tema 4.1, 4.2
Pazgen 5. Tema 5.1, 5.2
Pazgen 6. Tema 6.1, 6.2
Pazgen 7. Tema 7.1, 7.2

JIP 02

Bsenenue

Pasznen 1. Tema 1.3
Pa3zgen 2. Tema 2.3
Pasgen 3. Tema 3.1, 3.2
Pazgen 4. Tema 4.1, 4.2
Pazgen 5. Tema 5.1, 5.2
Pazgen 6. Tema 6.1, 6.2
Pazgen 7. Tema 7.1, 7.2

JIP 03

Bsenenue

Pasgen 1. Tema 1.1,1.2,1.3
Pazgen 2. Tema 2.1, 2.2, 2.3
Pasgen 3. Tema 3.1, 3.2, 3.3,
3.4

Pasgen 4. Tema 4.1, 4.2

Pazgen 5. Tema 5.1, 5.2

Pazgen 6. Tema 6.1, 6.2

Pazgen 7. Tema 7.1, 7.2

JIP 04

Pazgen 1. Tema 1.3

Paszgen 2. Tema 2.2, 2.3
Pazgen 3. Tema 3.1, 3.2
Pasgen 4. Tema 4.1, 4.2
Paszgen 5. Tema 5.1, 5.2
Pazgen 6. Tema 6.1, 6.2

JIP 05

Pazmenr 1. Tema 1.2, 1.3
Pasgen 2. Tema 2.1, 2.2, 2.3
Pasmen 3. Tema 3.1, 3.2, 3.3,
3.4

Pazgen 4. Tewma
Pasgen 6. Tewma
Pazgen 7. Tema 7.1, 7.2

4.1, 42
6.1, 6.2

JIP 06

Pasgenr 1. Tema 1.1, 1.2, 1.3
Pazgenr 2. Tema 2.1, 2.2, 2.3
Pasgen 3. Tema 3.1, 3.2, 3.3,
3.4

Pazgen 4. Tema 4.1, 4.2

Paszgen 5. Tema 5.1, 5.2

- YCTHBIH ompoc, becena;
- TECTHPOBAHUE;

- pCeUICHUC 3aJlaHuM JJIsI KOHTPOJIbHBIX

pabor.
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Pa3nen 6.
Pa3nen 7.

Tema 6.1, 6.2
Tema 7.1, 7.2

JIP 07

Paznmen 1.
Pa3nen 2.
Paznen 3.
Pa3nen 4.
Pazgen 5.

Tema 1.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1,3.3,3.4

Tema 4.1, 4.2
Tema 5.2

MeTanpeameTH
bIe

MP 01

Paznmen 1.
Pa3nen 2.
Paznen 3.
3.4

Paznen 4.
Paznen 5.
Paznen 6.
Paznen 7.

Tema 1.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1, 4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

MP 02

Paznmen 1.
Pa3nen 2.
Paznen 3.
3.4

Paznen 4.
Paznen 5.
Paznen 6.

Tema 1.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1, 4.2
Tema 5.1, 5.2
Tema 6.1, 6.2

MP 03

Pasnmen 1.
Paznem 2.
Pasznen 3.
3.4

Pasnen 4.
Paznen 5.
Pasnen 6.
Paznen 7.

Tema 1.1, 1.2, 1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1, 4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

MP 04

Bsenenue

Paznen 1.
Pa3nen 5.
Paznen 7.

Tema 1.1
Tema 5.1, 5.2
Tema 7.1, 7.2

MP 05

Paznen 1.
Paznen 2.
Paznen 3.
Pa3nen 4.
Paznen 5.
Pa3nen 6.
Paznen 7.

Tema 1.3

Tema 2.1,2.2,2.3

Tema 3.1, 3.2
Tema 4.1,4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

MP 06

Paznen 1.
Paznen 2.
Paznmen 3.
Pa3nen 4.
Paznen 5.
Pa3nen 6.
Paznen 7.

Tema 1.3

Tema 2.1,2.2,2.3

Tema 3.1, 3.2
Tema 4.1, 4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

MP 07

Paznen 1.

Tema 1.1

- YCTHBIH ompoc, becena;
- TECTHPOBAHUE;

- pCUICHUC 3aJlaHuM JJIs KOHTPOJIbHBIX

pabor.
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Pa3nen 5.
Pasnen 6.

Tema 5.1, 5.2
Tema 6.1, 6.2

MP 08

Pasnen 1.
Paznmen 2.
Pa3nen 3.
Paznen 4.
Pasnen 5.
Paznen 6.

Tema 1.1, 1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2
Tema 4.2

Tema 5.1, 5.2
Tema 6.1, 6.2

IIpeamerHbie

[1P 01

Beenenue

Paznmen 1.
Pa3nen 2.
Paznmen 3.
3.4

Paznen 4.
Paznen 5.
Paznen 6.
Paznen 7.

Tema 1.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1,4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

[1P 02

Paznmen 1.
Pa3nen 2.
Paznen 3.
3.4

Paznen 4.
Paznen 5.
Pasnen 6.

Tema 1.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1,4.2
Tema 5.1, 5.2
Tema 6.1, 6.2

[1P 03

Paznen 1.
Pasnen 2.
Paznen 3.
3.4

Pasnen 4.
Pa3nen 5.
Paznen 6.
Paznen 7.

Temal1l.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1, 4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

- YCTHBIH orpoc, becena;
- TECTUPOBAHUE;

- PCUICHUC SaﬂaHI/Iﬁ AJIs1 KOHTPOJIbHBIX

pabor.

[1P 04

Pasnmen 1.
Paznem 2.
Pa3nen 3.
3.4

Pa3nen 4.
Pazgen 5.
Pa3nen 6.

Tema 1.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1,4.2
Tema 5.1, 5.2
Tema 6.1, 6.2

[TP 05

Paznmen 1.
Paznen 2.
Pa3nen 3.
3.4

Pa3nen 4.
Paznmen 6.

Tema 1.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1, 4.2
Tema 6.1, 6.2

[1P 06

Paznen 1.
Paznen 2.
Pa3nen 3.
3.4

Pa3nen 4.
Paznen 6.

Tema 1.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1, 4.2
Tema 6.1, 6.2

- YCTHBIH orpoc, 6ecena;
- TECTUPOBAHUE;

- pCUICHUC 3aJlaHui JJIst KOHTPOJIbHBIX

pabor.

17




[1P 07

Paznen 1.
Paznen 2.
Paznmen 3.
3.4

Paznen 4.
Pa3nen 5.
Paznen 6.

Temal.1,1.2,1.3
Tema 2.1,2.2,2.3
Tema 3.1, 3.2, 3.3,

Tema 4.1, 4.2
Tema 5.1, 5.2
Tema 6.1, 6.2

[1P 08

Paznmen 1.
Pa3nen 2.
Paznen 3.
Pa3nen 4.
Pazgen 5.
Pa3nen 6.
Pazgen 7.

Tema 1.1, 1.3

Tema 2.1,2.2,2.3

Tema 3.1, 3.2
Tema 4.1, 4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

[1P 09

Paznmen 1.
Pa3nen 2.
Paznen 3.
Pa3nen 4.
Pazgen 5.
Pa3nen 6.
Pazgemn 7.

Tema 1.1, 1.3

Tema 2.1,2.2,2.3

Tema 3.1, 3.2
Tema 4.1, 4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

[1P 10

Paznmen 1.
Pa3nen 2.
Paznen 3.
Paznen 4.
Pazgen 5.
Paznen 6.

Paznen 7.

Tema 1.3

Tema 2.1,2.2,2.3

Tema 3.1, 3.2
Tema 4.1,4.2
Tema 5.1, 5.2
Tema 6.1, 6.2
Tema 7.1, 7.2

I[J'ISI OLCHKHN OOCTHXCHUA 3aIlJITAHUPOBAHHBIX PE3YJIBTATOB 06yquH51 o NpeamMeTy

pa3pa60TaH (I)OH)I OLCHOYHBIX CPCACTB JIA TPOBCACHUSA TCKYIIECTO KOHTPOJIA U HpOMe}KYTOQHOﬁ

aTTeCTalluu, KOTOPBIE IIpUIaratoTcs K paboueil mporpamme mpeamera.
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MUHOBPHAYKHU POCCHUHN
BJIAJITUBOCTOKCKUI TOCYJAPCTBEHHBI VHUBEPCUTET

®OH/J OHUEHOYHbBIX CPEACTB
JUTSI TIPOBEICHUS TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM aTTeCTaIllun
10 y4eOHOMY MPEIMETY
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MPOTPaMMBbI OATOTOBKH CIIEIIUATIUCTOB CPEIHETO 3BEHA
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1

O01mme cBegeHns

@oHn  oneHouHbIX cpeactB  (manee - ®OC) mnpenHazHayeH Al KOHTPOJS M OLEHKH
00pa3oBaTeNbHBIX JIOCTHXKEHUH OOydJaronmmxcs 1o mnporpamme ydebHoro mnpeamera QOIl11
«Duszuxay. ®OC BKIIOYAIOT B ceO1 KOHTPOJbHBIE MAaTepHalbl JJs MPOBEACHUS TEKYILEro
KOHTpPOJISI yCIIEBAEMOCTH U MPOMEXKYTOUHON aTTeCTallud IO MpeIMeTy, KOTOpas MpPOBOJIUTCS B
(dhopMe KOHTPOJILHON paboThI (C HUCIOJIB30BAHUEM OILICHOYHBIX CPEICTB - VCHIHbIL ONpoC 6 opme

0meemo8 Ha BONPOCHI, YCMHbBIL ONpoc 8 ¢hopme cobecedo8aHus,

8blNOJIHEeHUEe NUCbMEHHbIX

3a0anutl, mecmuposanue')

2 Ilnanupyemble pe3yJbTaThl 00y4eHHs N0 NMpeAMeTYy, o0ecleYHBaKOIIHe Pe3yJIbTaThl

OCBOCHHUS 00

230BaTeJbLHOI MPOrPAMMBI

Kon
pe3ynbrara
obyuenus’

HanmenoBanue pe3yabTaTa 00yueHus

JIP 01

UyBCTBO yBaKE€HHS K Poccun, oco3HaHWe e¢ Oe3rpaHuYHOr0 Hay4dHO-
TE€XHOJOTMYECKOI0 MOTEHIMaIa, YyBCTBO TOPAOCTH 3a CBOM HapoOJ U €ro JOCTHKCHHUS
B 00ylacTH (PU3HMKH, IICHHOCTHOE OTHOIICHHE K UCTOPUYECKOMY HAYYHOMY HACJEIHIO,
TOCTHXKEHUSIM POCCUICKHUX YUEHBIX B 00JIACTH (DUBHKH.

JIP 02

ChopMupOBaHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3MUECKOW HAYKH, YCTOWYHMBBIA MHTEPEC K OTEYECTBEHHBIM M MHUPOBBIM
JTOCTH)KEHUSIM B 0071aCTH (PU3UKU M ACTPOHOMUH.

JIP 03

Oco3HaHue OCHHOCTHU HAYYHOI'O Pa3sBUTHA W IIOJIYYCHHBIX B €ro Xo/e€ IIOCTI/DKCHI/II;'I
JUIA TUWYHOCTH U I'PAXKXKIAHCKOI'O O6H.[€CTB3.

JIP 04

Oco3HaHne ce0s KaKk aKTUBHOIO M OTBETCTBEHHOI'O YjIcHA pOCCI/II\/JICKOFO 06HICCTBa.
[lonnMmanue OCHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBIIATDH
MMPOCKTHYIO 1 UCCIICAOBATCIILCKYIO JCATCIbHOCTE B I'pYIIIC U CAMOCTOATCIBHO.

JIP 05

IlonnmaHue BIUSHUSA HAaYYHO-TCXHOJIOTHUYICCKUX (l)I/ISI/I‘leCKI/IX mpoueccoB Ha
COCTOSAHUC TMPUPOJAbI, YMCHHEC IIPOTHO3UPOBATH H€6J'IaFOHpI/I${THI:I€ OKOJOTHUYCCKUC
IMOCJICACTBUA ,Z[OCTI/I)KCHI/Iﬁ (1)PI3I/I‘IGCKOI>'I )4 aCTpOHOMI/ILICCKOI\/'I HAayKH.

JIP 06

CdopMHupoBaHHOCTH Oe€30mMacHOr0 00pa3a >KW3HH, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3/I0POBBIO M 3/0POBBI0 OKPYKAIOLIMX, OCHOBAaHHOIO HA IOHMMAHUHU
(¢u3nYeCKuX TpPOILIECCOB U SIBJICHUIA, IPUHLMIIOB  paboThl  HpHOOPOB U
TE€XHOJIOTHYECKUX YCTPOUCTB.

JIP 07

['OTOBHOCTP K TpyAy, OCO3HaHME LEHHOCTH MacTepcTBa. [OTOBHOCTh K
TEXHOJIOTHYECKOW M HAyYHOW J[eATEIbHOCTH M CIOCOOHOCTh €€ MIaHUpOBaTh U
BBITTOJTHATD.

MP 01

YMeHHE OCYIIECTBIIATh MMO3HABATEIBHYIO JAESATEIBHOCTD, aHAIM3UPOBAThH MPOIECCHl U
SIBJICHHUS B 00JIACTH (DU3MKH W aCTPOHOMUH, BBISBIATH UX HMPUYMHHO-CJICICTBCHHBIC
CBs3U, CYH_[eCTBeHHBIe HpH?.HaKI/I, KpI/ITepI/II/I JJISL CpaBHeHI/IH, KJ'IaCCI/I(l)I/IKaHI/II/I,
0000IIEeHMS.

MP 02

CrnocoOHOCTh ~ aHAIM3WPOBATh  yCIOBHE JaHHOW  (U3WYECKOW  3amauu |
dbopMynupoBaTh COOCTBEHHBIC 3aJaud, pa3padaThiBaTh IUIAH peEHIeHHUs (HU3HMUECKHUX
3a/1ay ¢ y4E€TOM HMMEIONIUXCS 3HAHWH, aHaJTU3UPOBATh TMOJYUYCHHBIE B XOJI€ PEIICHUS
pe3ynbTaThl, OLIEHUBATh MX JOCTOBEPHOCTh, MPOTHO3MPOBATh UX U3MEHEHUE B MHBIX
YCJIOBUAX, BEIIBUT'aTh HOBEIC UJICH.

MP 03

OBJ'Ia,Z[CHI/IC Haquoﬁ TepMHHOHOFHCﬁ, KJIIOYCBBIMU IMOHATUAM U MCTOdaMU (I)I/I3I/IKI/I.

MP 04

[IprMeHATh OCHOBHBIE METOJIbl HAayYHOI'O IMO3HAaHUS - HAOIIOACHUE, SKCIEPUMEHT,
TUIIOTE3a - JJI1 U3Y4YCHUS Pa3sHbIX CTOPOH HAy4YHOU KapTHUHBI MUpa U IOBCEIHEBHOU
DPKU3HHM, 1aBAaTh OLIEHKY HOBBIM CUTYallUsIM, apIYMEHTHUPOBATH CBOIO MO3ULHIO.

MP 05

OCymIiecTBIISITh TMOWCK Hay4YHOUW (U3UYECKON WH(POpMAIMK, HEOOXOAUMOU IS

CHICHUS 3a1a4U U3 pa3JIMIHbIX HCTOUYHHUKOB, IPOBOJUTH e€ aHamm3 u
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Kon

pe3ynbraTta HanmMeHoBaHMe pe3ynbTaTa 00yueHus
obyueHms’
CHCTEMaTH3AalIHIO, OLICHUBATh  JJOCTOBEPHOCTb, HAyYHYI)  JIOTHYECKYIO
HETPOTUBOPEYHBOCT.
MP 06  |CriocOOHOCTBH CTaBUTH 3aJa4d W BBINIOJHATH MX B KOMAaHJIE, YYUTHIBAss BO3MOKHOCTH

Ka)XKJOr0 WiIeHa KOJJIGKTHBA, OICHUBAaTh BKJIAJ KaKAOTO YYaCTHHUKA  II0
a3pabO0TaHHBIM KPUTEPUSIM.

MP 07

CrocoOHOCTh  CaMOCTOSITEIBHO ~ OCYILECTBIISATH  MO3HABATEIBHYIO JCATEIBHOCTD,
CaMOCTOSITEJIPHO pelllaTh KaueCTBEHHbIE M KOJMYECTBEHHbIE (hU3MUECKHE 3a/lauH,
nenaTh OCO3HAHHBIA BBHIOOP NpPU pEIIEHWH M OpaTh 3a HEr0 OTBETCTBEHHOCTH,
OLIEHUBATh IPUOOPETEHHBIN OIIBIT.

MP 08

'YMeHHe alanTUpOBaThCS K U3MEHEHUSM, OpaTh OTBETCTBEHHOCTH 33 CBOE MOBEJICHHE,
[IPOSIBJIATE MHULMATUBY M JEUCTBOBAaTb HUCXOJS U HMMEIOIIUXCS BO3MOXKHOCTEHW IpU
pemieHNr (GU3NYECKUX 337ad, HE OO0SATbCA OMMOAThCS, CTPEMHUTHCS MPHUBECTH]
peueHye J1r000# HayaToOM 3a7auil K JIOTHYECKOMY pe3yJIbTary.

ITP 01

ChopMupoBaHHOCTh MpPEICTABIEHUH O posn M MecTe (U3MKM U acTPOHOMHUHU B
COBPEMEHHOW HAay4yHOW KapTHHE MHpa, O CHcTeMooOpasymomeil ponu (usuku B
Pa3sBUTHM E€CTECTBEHHBIX HAyK, TEXHUKHM M COBPEMEHHBIX TEXHOJIOTHI, O BKJaJe
POCCHIICKMX M 3apyOeXHBIX YYEHBIX-(OU3UKOB B pa3BUTHE HAyKH; ITOHMMaHUE
¢u3nueckoil CymHOCTH HaOJIOJAaeMbIX SIBJIEHUH MHKpPOMHpa, MakpomMHpa U
Meramypa; OHUMaHUE POJIM ACTPOHOMHH B IIPAKTUUECKOM JI€ATEIbHOCTH YEJIOBEKA U
nanpHEHIIeM HayyHO-TEXHHYECKOM pa3BUTUHM, poiu (u3uku B (HOpMUPOBAHHU
Kpyro3opa 1 (p)yHKIMOHAJIBLHOM I'PaMOTHOCTH YEJIOBEKA JJIS PELICHHS MMPaKTUYECKUX
3a/1a4.

ITP 02

CdopMUpOBaHHOCTh YMEHHI pacro3HaBaTh (U3MUYECKUEe SBIEHHUS (TPOIECChl) U
OOBSACHATHP MX Ha OCHOBE HM3YUEHHBIX 3aKOHOB: PAaBHOMEPHOE W PABHOYCKOPEHHOE
MpsIMOJIMHEHHOE JBUKEHHE, CBOOOTHOE MAaJIEHUE TeN, IBUKEHHE MO0 OKPYKHOCTH,
WHEpIMs, B3aMMOJEHCTBHE TeJ, KojeOaTeTbHOe [BWKEHHE, PE30HAHC, BOJIHOBOE
nBrxkenne; auddysus, OpoyHoBckoe nBUkeHHE, cTpoeHne KuaKOCTelt u TBepabIx
TeJ, U3MEHEHHUE 00beMa TeJl MPU HarpeBaHUU (OXJIAKIEHUH), TEIJIOBOE PAaBHOBECHE,
yCrapeHre, KOHJEHCAIlMs, IUJIaBJI€HHUe, KPHUCTANIM3alus, KUIMEHUE, BIAXKHOCTh
BO3/[yXa, CBSI3b CPEAHEW KHUHETWYECKOW JHEPTrUU TEIJIOBOTO IABWKCHUS MOJIEKYN C
A0COIOTHOW TEMMEpaTypoil, MOBBIINIEHHWE AaBIEHUS Ta3a NpPHU €ro HarpeBaHUU B
3aKpBITOM COCYyJle, CBS3b MEXIY IapaMeTpamMH COCTOSHHUS ra3a B H30MPOIECcCax;
DIIEKTPU3AllAS TN, B3aMMOJCHCTBHE 3aps/iOB, HATPEBAHHE IPOBOJHUKA C TOKOM,
B3aMMOJICHCTBHE MarHWUTOB, 3JCKTPOMArHWTHAS WHJIYKIUS, JCHCTBHE MAarHHUTHOTO
MOJIsI Ha TMPOBOJHUK C TOKOM M JBIDKYIIUKCS 3apsifi, SJEKTPOMArHUTHbBIE KojeOaHus
W BOJIHBI, TNPSMOJIMHEHHOE pACIpOCTPAaHCHHWE CBETa, OTPaKCHHE, IPEIOMIICHHE,
unTepdepenimsa, audpakuus W TONSpH3AIMS  CBETa, JIUCIEPCHUS  CBETA;
doTornekTpuueckuii 3G(HEKT, CBETOBOE JaBJIICHHE, BO3HHUKHOBEHWE JIMHEHMYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI U MICKYCCTBEHHAs PaINOaKTUBHOCTD;

ITP 03

Brnanenue OCHOBOMOJArarOMMMU  (U3UYECKUMU TOHATHAMH W BEJIIMYWHAMH,
XapaKTepU3YIOMMMHA  (U3MUYECKHUE TMPOLECcChl (CBSI3aHHBIMH C  MEXaHHYECKUM
NIBIDKCHUEM, B3aWMOJICHCTBHEM Te€JI, MEXaHWYECKUMH KOJICOAHMSIMH W BOJHAMU;
ATOMHO-MOJIEKYJISIPHBIM ~ CTPOEHHEM BeIlleCTBa, TETNIOBBIMU MpoLIECCaMH;
PICKTPUICCKUM U MAarHUTHBIM TIOJISIMH, DJIEKTPUYECKUM TOKOM, DJICKTPOMArHUTHBIMHU
KOJeOAHUSMU H BOJIHAMH; OINTHYECKUMH SIBICHUSMHU; KBAaHTOBBIMHU SIBICHUSMU,
CTpOCHHMEM aToMa W  aTOMHOIO  siipa, PaJMOAKTUBHOCTBIO);  BIIAaJCHUE
OCHOBOIIOJIATAIOITUMU ACTPOHOMUYECKUMU MOHSTUSIMH, MTO3BOJISTFOIIUMU
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Kon
pe3ynbraTta
obyueHms’

HanmenoBanue pe3yabTata 00yueHus

XapaKTCPHU30BaTh HNPOUCCCHI, MPOUCXOAAINMC Ha 3BC34aX, B 3BC3JHBIX CUCTCMAx, B
ME KT aJIaKTUIECKOM cpeac,; IBUKCHUC HEOECHBIX TEJ1, 3BOJIIOOUIO 3BE30 U BCGHGHHOﬁ;

ITP 04

BiageHue 3aKkOHOMEpPHOCTSMH, 3aKOHaMHU H  TEOPUSMHU (3aKOH BCEMHUPHOIO
tsrotenus, [, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPruH,
3aKOH COXPAHEHUS UMIIYJIbCAa, MPUHLIMI  CYNEPHO3ULMH  CHJI, [PUHIIMII
PABHOMPABHOCTH HWHEPUUAIBHBIX CHCTEM OTCUETa; MOJEKYJIAPHO-KUHETHUYECKYIO
TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHBI, TEPBBIM 3aKOH TEPMOIAMHAMUKH;
3aKOH COXPAHEHUs JIEKTPUUYECKOro 3apsia, 3akoH Kyiona, 3akoH Oma s ydacTka
ey, 3akoH Oma Jisi TOJIHOM 3JIeKTpUYecKor 1enu, 3akod Jlxoynsa - Jlenna, 3akoH
PIEKTPOMArHUTHON WHAYKIMU, 3aKOH COXPAaHEHUS HPHEPIruH, 3aKOH MPAMOJIUHEHHOTO
pacrpoCTpaHeHUs CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH NPEJIOMJICHHUS CBETA; 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH COXpaHEHHUsI UMITYJIbCa, 3aKOH COXpaHEHUS
HIIEKTPUYECKOTO 3apslia, 3aKOH COXpPAaHEHHS MacCOBOrO YMCIA, MOCTyJaThl bopa,
3aKOH  PaJMOAKTHUBHOTO  pacmaja); YBEPEHHOE HCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHan3e (GU3MUECKUX SIBJICHUN U TIPOIIECCOB;

ITP 05

YMeHue yuYuTHIBaTh TPAHUIBI MPUMEHEHHUS W3YYEHHbIX (U3UUYECKUX MOJETCi:
MaTepuaibHas TOYKA, HMHEpPUUAIbHAs CHUCTEMa OTCYETa, HACAIBbHBIA Ta3; MOIENH
cTpoeHust razoB, XuaKOCTel u TBepAbIX TeN, TOYEUHBIM SJICKTPUUYECKUN 3apsij,
sepHasi MOJENb aToMa, HYKJIOHHAas MOJIeb AaTOMHOTO spa IpU PEIICHUH
dbuznyeckux 3anay;

ITp 06

BH&I{GHI/IC OCHOBHBIMM MCTOJAaMH HAYYHOI'O ITO3HAHHWA, HUCIIOJIb3YCMbIMH B (1)1/131/[1(62
npoBoauTh mpsimble 1 KOCBeHHBbIE u3MepeHHs (PU3UYECKUX BEIUYUH, BBIOHMpas
ONTUMAJIBHBIA  CITOCO0 HU3MCPCHUA W HUCHOJb3Yyd H3BCCTHBIC MCETOJbI OLCHKH
MOTPEIIHOCTe W3MEpPEHUI, MPOBOIUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX
BCJIMYMH C HUCIOJB30BAHUCM  IIPSAMBIX I/ISMepeHI/Iﬁ, 00BICHATD MIOJIYUYCHHBIC
pEe3yNbTaThl, UCTIONB3Ys (PU3UYECKHE TEOPHUH, 3aKOHBI U MOHSITHS, U JIeJaTh BBIBOIbL;
coOnrofarh npaBuia 0€30MacHOro TpyAa MpU IPOBEAEHUM MCCIEIOBAaHUN B paMKax
yueOHOTrO  OSKCIepUMEHTa U  Y4eOHO-HCCIEIOBAaTENbCKOM  NEATEIbHOCTH  C
MCIIOJIb30BaHUEM  LM(POBBIX  HM3MEPUTEIBHBIX  YCTPOMCTB U J1aOOpPaTOPHOIO
00opynoBaHus; chOpMHUPOBAHHOCTH MPEACTABICHUI O METO/aX MOTyYEHUS! HAyYHBIX
ACTPOHOMUYECKUX 3HAHMIA;

ITP 07

CpopMUpPOBaHHOCTh YMEHHUS pellaTh pacyeTHble 3aJadyd C SBHO 3aJlaHHOU
¢u3nueckoil MoJenpo, UCHONb3ysd (PU3MUECKHEe 3aKOHBl W IMPHHLUIBI, Ha OCHOBE
aHaJIM3a YCIOBHS 3a/Jaydl BbIOMpaATh (PU3MUECKYI0 MOJeNb, BBIIEIATH (hU3HUECKUE
BEIMYMHBI U (HOPMYJIBI, HEOOXOMUMBIE JUIsI €€ PpeIIeHHUs, NMPOBOAUTH pPacueThl U
OLICHUBATh PEAJbHOCTh MOJYYEHHOTO 3HAueHUs (U3NYECKON BETUYMHBI; perlaTh
KAUECTBEHHBIE 3aJaud, BBICTPAaWBas JIOTMYECKH HENPOTUBOPEUYMBYIO LEMOYKY
PACCYXKJIEHUM C OMOpPOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (pu3nyecKkue
SIBJICHUS;

ITP 08

ChopMupOBaHHOCTh yMEHHUS MPHUMEHATh MOJY4YEHHbIE 3HAHHUS s OOBSCHEHUS
YCIOBUM MpOTEKaHUS (UINYECKUX SBICHUM B TMpUpOAEe U JUId TMPUHATHUSA
MPAaKTUYECKUX PEIICHUIl B TMOBCEIHEBHOW XM3HM Uil oOecrieuyeHHst O€30MacHOCTH
npu oOpaleHu C OBITOBBIMH MPUOOpPaMM M TEXHHYECKHUMH yCTPOWCTBaMH,
COXpaHEHMsI 3JI0pOBbsI U COOJIIOJICHHS HOPM OSKOJOTMYECKOTO TIOBEJCHHUS B
OKpY’Karollel cpezie; MOHUMaHNe He0OXOAUMOCTH MPUMEHEHUS TOCTUKEHUN (PU3UKU
Y TEXHOJIOTUH I PallMOHAJIBHOTO IPUPOIONI0Ib30BaHMS;

ITP 09

CpopMUpPOBaHHOCTh COOCTBEHHOW TO3UIIMM IO OTHOUICHWIO K (pu3udeckon
WHPOpPMALUK, TOJy4aeMOW W3 pa3HbIX HWCTOYHHUKOB, YMEHWH HCIOJIh30BaTh

11(POBBIEC TEXHOJIOTUHU JJIS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIH U
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Kon
pe3ynbraTta HaumenoBanwue pe3ynbTaTa 00y4deHUs
obyueHms’

1

npeCcTaBieHNus y4eOHOW W HayyHO-TIOMYJSIpHON HH(pOpMAIMK; Pa3BUTUE YMEHUN
KPUTUYECKOI0 aHaJIM3a 1ojlyyaeMoi MH(opManmu;

OBinajieHue YMEHUSIMU paboTaTh B TPYIIE C BBHIMTOJIHEHUEM PA3IMYHBIX COLUATBHBIX
poJiell, TIaHUPOBaTh PadOTy IPYMIBIL, PAMOHATIBLHO PACIPEAEATh NESTEIbHOCTh B
HECTAHJAPTHBIX CUTYyallMsIX, aJeKBaTHO OIEHUBATH BKJIAJ KaXJOr0 W3 YYaCTHUKOB
pyNIbl B pellIeHUE paccMaTpUBaeMOi NpobIeMBl;

ITP 10
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3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJHMPYEMbIM pPe3yJIbTAaTaM 00y4eHH sl
3.1 CpeacrBa, npuMeHsieMble J1JIs1 OLlEHKH YPOBHS TE€OPEeTHYECKON U MPAKTHYECKOM

NOArOTOBKH
HammenoBanne OIieHOYHOTO
Kpatkoe Kon CPEJCTBA U TIPE/ICTABICHHE
€ro B
HaNMCHOBaH pesyIb IToxasaTens OBIIaIEHUS TP
ucC pasjacia OgaTZH pe3yabpraTamMu 00y4eHus . [[pomesxyTouna
(Momysst) / y Texymumit
TEMBI wi KOHTpPOJIB? o,
arTecTarus
mpeaMeTa
CriocoOHOCTh 00BACHUTH
[IEHHOCTh HAYYIHOTO pasBUTHS u
3HAYCHHE €T JTOCTIKCHMUIA.
Breente. CriocoOHOCTh O6’[>HCHI/ITI: MCCTE)
Du3mKa 1 JIP 02,/ pusuku B COBPEMEHHOM HayuHo#{Borpocs! 11t [Borpocs! s
\MeTOMBI 03,  MPkaprune MHPa, Pa3BUTUH cobece1oBaH [yCTHOTO
HayaHOTO 04, ITPlecrecTBEHHBIX HAYK. Vst ompoca
i 01, 09 CriocoOHOCTh O0OBSCHUTB, gyem|1-4. 1-4.
HAYYIHOE [MO3HaHNe OTJINYAETCS]
oT JPYTUX BHJIOB [TO3HAHUA,
MEPEYHCITUTh OCHOBHEIE METOIB]
HAYYHOTO MTO3HAHUSI.
Pa3znen 1. Mexanuka.
CriocoOHOCTB chopMynHpOBaThH
OCHOBHYIO 3a1aqy MEXaHUKH 51
00BSICHUTD eé LIEHHOCTh IS
[pa3BUTHS o01iecTBa u
JIP 01 |moBceaHEBHOM KU3HH.
03, MP (CniocobHOCTB JIeNaTh BBIBOJIBI 0
02, 03, [6ezomacHoCcTH IBUOKCHUS
04, 07, |oObekTOB Ha OCHOBE 3HAHUH
08, |[kuHEMAaTHKH. Bomnpocsl st
Crioco6HOCTE TPHBECTH cobeceoBan [Bompockr st
Tema 1.1. [pHMEPEI TMOCTIKEHUH pycckux st 5- YCTHOTO
OcHOBBI YUEHBIX B JTaHHOU o6act/26. OIIpoca
KHHEMaTHKH. bU3UKH. Tect 1. 5-26.
SBamaun Wit |3agadu I
CriocobroCTh OIHMCEIBATD KOHTPOJIbHBIX [KOHTPOJIBHBIX
JIp 04, [‘BIPKCHHC IpEeIMETOB B pabort, Bap.1, [pabor, Bap. 1,2,
MP 01’ TEpMHUHAX KUHEMATUKH, 2, No 1-3.
> |oLIEHMBATh CPE/HIOO u No 1-3.
03,04 MTHOBCHHYIO CKOPOCTh  HX
1P 01, [BHOKEHUS, YCKOPEHHE, MyTh,
08, 09 M3MEHEHUE KOOP/INHATHI,
MPOTHO3UPOBAThH A3MEHEHUE
IBIDKEHMSI IPEAMETOB.
CrocoOHOCTB OOBICHUTE
JIP 07 lpauenue TOHSTHIA:
HP 01 |y exanuueckoe JIBIDKEHUE,
-09 pPaBHOMEPHOEC "

[PaBHOYCKOPEHHOE IBIKEHUE,
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TPacKTOPHUS, nyTh
[IepeMeICHHE, CKOPOCTb,
MTHOBEHHAS CKOPOCTb, cpeaHss
CKOPOCTb, YCKOpEHHE,
cBOOOIHOE nmajeHue, YCKOpEHHUE
CBOOOHOTO TTaICHHS.
CrocoOHOCTD pemiarsb 3a7a4n Ha
pacuér CKOpPOCTH, KOOPJIMHATHI,
YCKOpEHUS Tel, omnpeaeacHHe
HATIPaBJICHUS U BEJIMYUHEI
YCKOpEHUS rpaduuecku u
AHAJTUTHYECKH.
CriocobHOCTB MIPUBECTH
[pPUMEPHI, JTIOKAa3BIBAOIIIHE
[IEHHOCTh 3aKOHOB JAHAMHKH
719 IOBCEIHEBHOM JKU3HU.
JIP 01, |CmocobGuocTh OIICHUTh
02,03, [0e30macHOCTh nporiecca c
06 [MPUMEHECHUEM 3aKOHOB
HrroTona.
CrocoOHOCTh MIPUBECTH
pUMEpPHI JIOCTYDKEHUH PYCCKHX
YUIEHBIX B JTAHHOU obnacty
(u3uKw.
CriocoOHOCTh MPOBOJIUTH
MP 01, HaOIoNeHIE 3a IBUKEHAEM TeBOTPOCHI T
02, 03, - JenaTth BBIBOJIBI o HquHHaX0066CGHOBaHI/I Bomnpocs! st
04, 07, TTBIDKEHUS u ero m3MeHeHuit. [ cobece0BaH
08 \CriocoGmocTs OTIPEEIIATh CHITHI, 27-41. VT
[P 01 NENCTBYIONIME HAa Tela B Tecr 2 27-41.
Tema 1.2. [MOBCETHEBHOM KU3HHU. . 3amaun s
OCHOBBEI 3amaun 471 [KOHTPOJIBHBIX
JIMHAMHUKH. KOHTPOJIBHBIX [padoT, Bap.1,
3HaHUe MOHSTHH: cua, pabort, Bap.1, [Ne
paBHOJIEHCTBYIOIIAS cuia, Ne 4-10, Bap. 2,
Macca, WHEPLHS, cuiia 4-10, Bap. 2, Ne{Ne 4-
TATOTEHHS, cuia TSKECTH, cuna/é- 12.
TpPeHHS, cuia YIPYTOCTH. 12.
SHaHHe IIEPBOTO, BTOPOTO,
TPETHETO 3aKOHOB HeroTona,
JIP 07 PpaxoHa BCEMHUPHOI0 TSATOTEHMS,
IIP 02- [3aKOHOB JBHOKCHUS [JIaHET
09 ConHeYHOH CHCTEMBI, BEC Tena,
HEBECOMOCTb, IIEPerpy3Ka.
CrocoOHOCTD OOBSICHSITH
PUYIHHBI JIBIDKEHUS Ten HAa|
OCHOBE 3aKOHOB HsroToHa,
CITIOCOOHOCTD OTIpeETATh CHUTBI,
NEHCTBYIOIITHIE Ha Telo,
[IPOrHO3UPOBATH M3MEHEHMS
CKOPOCTH Tel, OCHOBBIBAsICh HA
HAOJIIOICHUU.
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CrocoOHOCTB 000CHOBATh
3HAYUMOCTD MEXaHUYECKHMX
3aKOHOB COXPaHEHUs JUTS
JIP 01, |TeXHHYECKOro pa3BUTHSA
02, 03, |oOmecTBa u IMOBCEIHEBHOM
04, 07 PKU3HH YEIIOBEKA.
CrmocoOHOCTh TIPUBECTH
[PUMEPhl  JOCTHIKGHUH  PYCCKHX
YUEHBIX B JTAHHOU o0nactu
(hH3UKH.
CrocoOHOCTB aHaJTN3UPOBAThH
SBNEHMS W  BBIABIATE B HuX|{BOMPOCHI 1
MP 01- nelicTBue MexaHuuecknx |[C00CCeIOBaHMUs
Tema 1.3. %2’_85’ 3aKOHOB COXpaHCHHUS, flfze_cdfg?;
3AKOHBI P 01’ OOBSCHITh HX BBINOJHEHHE I/IJ'II/I3a TS.
CoXpaHeHus HEBBIIOJHEHHE, OIICHHUBATh ppPanadn A
B MEXAHHKE. [IPOrHO3UPOBATH passutre [KOHTPOJIBHBIX
CUTYaI[H B CBSI3H C OTHM. pabor, Bap.1, Ne
11-16, Bap. 2, Ne
CrocoOHOCTb OOBSCHUTH 13-16.
3HAUYCHUE MTOHSITHIA: UMITYJIbC,
pabora, MOILIHOCTb, SHEprHs,
KHHETHIECKAs, MMOTEHIMATLHAS
[p 0p-  PHeprus.
05, 07, Crioco0HOCTh (hopMyTHPOBATH
08, 09 BAKOHBI  COXPAHEHHS HMMIYJbca M
MEXaHMYECKOW  SHEPruH,  3aKOH
[IPEBPAIICHHS SHEPT UM,
CrocoOHOCTE peaTh
pacu€THbIE W Ka4eCTBEHHBIC

3aJa4yd Ha 3aKOHbI
MCXAaHHUKEC

COXpaHEHUsl B

Bomnpocs! 1ist
coOeceT0BaHMs
42-49,

3amaun Ui
KOHTPOJIBHBIX
pabort, Bap.1, Ne
11-16, Bap. 2, Ne
13-16.

Pasznen 2. MoJiekyasipHasi

H3UKA U TCPpMOJAUHAMHUKA.

Tema 2.1.

OCHOBBEI

MOJIEKYJISPHO

- JIP 01,
KIHETHYECKOi 03, 05,
TEOPHH. 06

Bompocsl s
cobeceI0BaHms
63-81.

Tecrt 4.

CriocoOHOCTh 00BICHUTH
3HAYCHHE MOJIEKYJISIPHO-
KUHETUYECKOUN TEOpUH hing
Pa3BUTHUS HAYKU U TEXHUKHU.
CriocoOHOCTB MIPUBECTH
[pUMEpPbl  JOCTH)KEHHUH  PYCCKHX
ya€HBIX B JaHHOW  oOmacty
(bu3UKH.

Bomnpocs! a1
coOecemoBaHus
63-81.

Samgaun It
KOHTPOJIBHBIX
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Samaun s pabort, Bap.1, Ne
C KOHTpPOJIBHBIX 23-28, Bap. 2, Ne
MOCOOHOCTh AHAIU3UPOBATH
BITCH, — pabort, Bap.1, Ne 23-28.
. 23-28, Bap. 2, Ne
hm3uaeckue CBOICTBa TeN,  |on oo’
OCHOBBIBAsSICh Ha 3HaHUH O
MOJICKYJIIPHOM CTPOCHUU
MP 01 BCIIICCTB.
-03, |CmocobHoCTH OIIHCHIBATh
[IP 0], [COCTOSHME Ta30B C  MOMOLIBIO
02 (hr3IIecKuX TTOHATHH,
[IPOTHO3UPOBATH X0 ra30BbIX|
[pPOIIECCOB U JieJaTh BBIBOABL O
150:¢ 0e30IacHOCTH.
CrocoOHOCTh  [IeNaTh  BBIBOABI O
BHYTPCHHEM COCTOSIHUU
BEIIECTB [0 MakKpompoleccaMm H
MaKpoIapamMeTpam.
CriocoOHOCTh OOBSACHUTH
3HAUCHUE  TOHITHI:  KOJUYECTBO
BelIeCTBa,  MOJISIPHAS Macca,
OTHOCUTEIIbHAS MOJICKYJIIpHAs
Macca, augpdysus, OpOyHOBCKOE
BIOKEHHE, 00BEM,
JIP 07 TeMIeparypa, a0COFOTHBII
1IP 03- HYJb, 1aBJIICHHUC.
07 CriocoOHOCTh chopMyITHPOBAThH
ra3oBbIe 3aKOHHI, OTIVICHIBATH,
COCTOSIHME Ta3a C  IOMOIIBIO
bopmyn u rpauKoB.
CriocoOHOCTh pemratb c
[IPUMEHEHUEM OCHOBHOTO
YpaBHEHUS COCTOSIHUS
WIealbHOTO Ta3a.
Bomnpocs! 1iis
Cr10cOOHOCTB OOBSACHUTH |cobOecemoBaHUS
[IPOSIBIICHUE 3aKOHOB [82-93.
TCPMOJAMHAMHMKH B  mOpupoae, uXTecrt 5, BOIIPOCHI
JIPOL1, |ponp B xuM3HM dYenoBeka  H|1-3, 5, 8, 10.
03, 05, |oOmiecTBa, B PAa3BUTHH TEXHUKH.|[3amadu JuIs
06 CnocoOHOCTH OLICHHUBATH KOHTPOJIBHBIX BOHpOCH TS
BIIMSHHC Ha 9KOJIOTHIO  pabor, Bap.1, Ne
co0ece1oBaHus
Tema 2.2. TEIUIOBBIX MAallMH | Tpeaarath29-32, pap. 2, Ne 8293,
OCHOBEI CIIOCOOBI MHUHUMU3AIUA TaKoro|29-32. anaun s
TEPMOJIIHAM PAMATIHA. KOHTPOJBHBIX
HICH. CriocoOHOCTh HaOII0IaTh 3a pador, sap.1, Ne
[poLECCaMK u ABIICHUSIMH, 29-32, Bap. 2, Ne
MP 01 |aHAanTU3UpOBATH HaOIIOICHUS Hu 29-32.
-03, |[BBIABIATH B HUX MPOLECCH]
I1P 01, |[remtonepenayu, COBEPILICHUA
02 paboTbl, W3MEHEHHWs BHYTpPEHHEH
PHEPTHH. CrocoOHOCTh
BEITIONHATh  JIaHHYI0O  paboTy B
KOMaH Ie.
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JIP 07
ITP 03-
07

CriocoObHOCTD OOBSICHUTH
3HAUEHHE MOHSATHUH: BHYTPEHHSS
PHEpPrus, KOJMYECTBO TEIUIOTHI,
Terionepeiaya.

CriocobHOCTE  c(hOpMYIHPOBATH
nepBoe W BTOpPOE  Havana
TEPMOJIMHAMUKH.
CrocoGHOCTh
[PUHIUI  pabOTHI
MAaIIHbI, TPUHINIBL.
CrnocoOHOCTh pemiaTh 3aja4d Ha
MpUMEHEHHE MEepBOr0  Hayama
TepMOIMHAMUKH, pacdyér  KIIJI
TETIJIOBOW MAlIMHBI.

O0OBSACHUTH
TEIUIOBOH

Tema 2.3.
ArperaTHble

COCTOSIHHS
BEIECTBA.

JIP 01

JIP 06

C110cOOHOCTh 00BACHUTH
[[EHHOCTh HAy4YHBIX 3HaHUUH 00
arperaTHbIX COCTOSIHHSIX
BEIIECTBA, CIIOCOOHOCTD
[IPOTrHO3HPOBATH HaIpaBJICHUE
TEIIOBBIX MIPOIIECCOB,
N3MCHCHHE COCTOSHHII BEIIECTB,
ejaTh  BBIBOJBI 00 X
0€30I1aCHOCTH JIJIS YeJIOBEKaA.

MP 01-
03, 05,
06, 08
I1P 01,
02

CIoCOOHOCTh  OOBSACHUTH, YTO
MPOUCXOIUT B  BEIIECTBE HA
AQTOMapHOM YpOBHE, KOTJa OHO
13 TBEPIOTO COCTOSIHUS
MCPEXOOUT B KHUIKOEC, n3
PKUJKOTO B razoo0Opa3Hoe U
Ha000pOT.
CrnocoOHOCTh ~ HaOmoIaTh  3a
[POIIECCOM,  OMHCAaTh  €ro,
BBISIBUTH,  BBIIEISICTCS HITU
[TOTJIONIACTCS KOJIMYECTBO
TETUIOTHI B TPOIECCE U OLCHUTH
PTO KOJIMYECTRO.
CrocoOHOCTh  Ha
3HAHUH 00
COCTOSTHUSX NPUHUMATH
Oe3omacHble pelieHus B
[MOBCETHEBHOM JKU3HHU.

OCHOBaHUH
arperaTHbIxX

Bomnpocs! 1is

co0eceoBaHNs
94-108.

TecT 5, BOIPOCHI
4,6,7,9, 11.

3anaum s
KOHTPOJIbHBIX
pabor, Bap.1, Ne
33-35, Bap. 2, Ne
33-38.

JIP 07
ITP 03 -
10

Cr1ocoOHOCTh OOBSICHUTH
3HAUYEHHUE MMOHSATHHI
HaCBIIHeHHBIﬁ nap , BJIAXXHOCTB,
TIJIABJICHUC, KpI/ICTaJIJII/I3 aluysd,
HCIIapeHHE, KOHIEHCAIHS,
KUIIEHHUE.

CrocoOHOCTh PacCUUTHIBATH B

3aJadax u U3MCPATH

Bomnpocs! 1is
cob0eceoBaHUs
94-108.

Sagaun I
KOHTPOJIbHBIX
pabor, Bap.1, Ne
33-35, Bap. 2, Ne
33-38.
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KOCBeHHBIMU U MPSIMBIMU
M3MEPEHUSIMU BJIAXKHOCTh
BO3TyXa.

CriocoOHOCTbpacCUUTHIBATD

KOJINYECTBO TEIUIOTHI,
HEO00X0AUMOE Il U3MEHEHUs
arperaTHOro COCTOSIHUS
BEIIECTBA.
Pa3nes 3. DiieKTpoAMHAMMKA.
CriocoGHOCTH OOBSICHUTH
3HaYeHHE UIEKTPUUECKUX
SABICHUM U1 4YelIOBEKa U
oO1ecTBa.
JIP 01 |CnocoGHOCTB IPUBECTU
[pUMEpbl JOCTMXKEHUI PYCCKUX
~ |yuéHBIX B gjaHHOM  o6nacTu
JIP 06 (bu3uKH.
CriocoGHOCTh OOBSCHUTD
[IEHHOCTb HAYYHBIX 3HAHUM U1
0€30MacCHOTO I10JIb30BAHUS
QIIEKTponpudopamu.
CriocoGHOCTh OIMCHIBATh
[PUPOJHBIE M UCKYCCTBEHHBIEBompocs! s
DICKTPHYECKHE  SIBICHUS M |cofece0BaHMS
MP 01- lananusupoBaTh ux ¢ 109-122. Bonpocs: s
03, 05, [ucmonb30BaHMEM TEPMHHOB U
06, 08 pakoHOB JIEKTPOCTATUKH, cobecenoBarms
ITP 01, |ananmu3upoBaTh MpoLECCH U Tecr 6. 109-122.
02 |mporHo3mpoBaTh HX TEYCHHE.
Tema 3.1. CHocoGHOCTh MCKaTh Hay4HYRO[3@IauH JUIs Bagaun s
DIEeKTPUYECK H(pOpMaINIo U |KOHTPOJIBHBIX KOHTPOJIbHBIX
o€ IoJIe. CUCTEMATU3UPOBATH €€. pador, Bap.1, Ne paGor, Bap.1, Ne
CnocobHOCTB VO6’[>}ICH}ITB 36-41,Bap. 2, Ne  [36-41, map. 2, No
BHAYCHHE — MOHATHH:  3apAl, |39 471 29-41
HIIEKTPHUECKOE noJje,
PIICKTPU3ALMS, HANPSAKEHHOCTb,
HaTpsHKeHUE, MIPOBOJIHUK,
TTDTICKTPUK.
CriocoObHOCTD OTHCaTh
B3aUMOJICVICTBUE 3aPSAI0B.
TP 03 - CriocobHOCTh ~ paccyMTaTh IO
10  [paxoHy Kynona cuiy
HIIEKTPOCTATUYECKOTO
B3aMOJICHCTBHS,
HaNpsKEHHOCTD oJs,
CO3IITaHHOTO HECKOJIbKUMH
3apsiiaMu.
CriocoOHOCTB OO0BSICHUTh
[IPOLIECCHI AIIEKTPU3ALUU
TPEHUEM, AIIEKTPU3ALUU
BIIMSTHUEM, TPUHIUIIBI
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Oe30macHoi paboThI c
PIICKTPOTPUOOPAMH.

Tema 3.2.
3aKOHBI
IIOCTOSIHHOTO
TOKA.

JIP 01

JIP 06

CriocoGHOCTH OOBSICHUTH
[ICHHOCTh HAy4YHBIX 3HAaHUH 00
DICKTPUYECKOM  TOKE  JUIA
YeJIoBeKa U O0IIeCTBa.
CrniocoGHOCTH IIPUBECTH
MPUMEPBl JTOCTHKCHUH PYCCKUX
yu4€HBIX B  JlaHHOM  oOjactu
(bu3uKH.
CI10COOHOCTD,
(dbuzndeckue
3aKOHOMEPHOCTH,
KaK n30exKaTh
DIICKTPUYECKUM
MUHHUMH3HPOBATh
HEKOTOPBIX
CUTYyaIHsX.

UCTOJB3YS
3aKOHBI u
OOBSICHUTB,
ynapa
TOKOM WM
ero  Impu
OTIACHBIX

MP 01-
03, 05,
06, 08
TP 01,
02

CriocoObHOCTh UCCIIEZIOBATh
DJIEKTPUYECKHE IIPOLECCHl U
SBJICHUS C IIOMOIIBIO Hay4HbIX
METO/0B MTO3HAHUS
HaOMIOZCHUE UM 3KCIIEPUMEHT,
AQHAIIM3UPOBATh, Jienarhb
BBIBOJIBI,  BBINIOJIHATH  JIAHHBIE
NIEHCTBHSI CAMOCTOSITEJIBHO U B
KOMaHJE.

CriocoOHOCTB
BO3MOXXHBIE  JI€HCTBUS
[IPUBECTH MIPUMEPBI
[IPOSIBJICHUI B

[1EPEYHCIIUTD
MCIIOJIb30BaHUSI.

omucaTth  BCE
TOKa,
X

JKU3HU,

CIIOCOOBI ux

Bormpocs! s
co0ecel0BaHUs
123-134.

Tect 7.

3amaun 11st
KOHTPOJIbHBIX
pador, Bap.1, Ne
42-47, Bap. 2, Ne
42-47.

JIP 07
ITP 03 -
10

CnocoOHOCTh OOBSICHUTH
3HAYCHUE TOHSITHM:
DIEKTPUYECKUN TOK, CUJa TOKa,
COIPOTHBIICHUE, MOII[HOCTh
TOKa, KOPOTKOE  3aMBbIKaHHE.
CriocoOHOCTh  COPMYIUPOBATH
u 3anmcarh 3akoH Owma s
ygacTka LIETIH, JUTSI
MapaiebHOTO u
[TOCJIEI0BATEILHOIO

COETUHEHUS TIPOBOIHUKOB.
CnocoOHOCTh  M300pa3uTh B
BUJIC TPUHIUIUAIBHON CXEMBbI U
[TPAKTUICCKU OCYIIIECTBHUTH
[10CJICI0BATEILHOC u
MapajuieIbHOEe COCIUHCHHEC
[TPOBOHUKOB.

CrnocoOHOCTh ~ M3MEPSTh  CHITY

TOKa, HaIpsHKEHUe,

Bonpocs! st
cobeceoBaHUS
123-134.

Sagaun I
KOHTPOJIBHBIX
pabort, Bap.1, Ne
42-47, Bap. 2, Ne
42-47.
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COMPOTUBIIEHHE C  I[OMOIIbIO
M3MEpPUTENBHBIX TPUOOPOB.

YMeHuE  pacCuuThIBaTH  CHITY)|
TOKa, HaIpsHKCHUE,
CONPOTHUBIIEHUE C  IOMOIIBIO
3akoHa Oma.

C11ocoOHOCTh 00BIACHUTH
[[EHHOCTh HAy4YHBIX 3HAHUU B

00JIaCTH MArHUTHBIX IIOJIEH s
PKM3HH 4YelIoOBEKa M OOIIECTBa,

JIP 01, |[mpuBecTn IpUMEPHI
03, 05, [mpakTM4eckoro  MPUMEHEHHS
06  PTHX 3HAHHI.
CriocoGHOCTh IPUBECTU
[pUMepbl JOCTHKEHUI PYCCKUX
yu€HBIX B  JaHHOM  oOiactu
(bu3uKH.
CriocoGHOCTh BBIIEIATE  (Bonnock! s
MarHUTHBIC ABICHUA, | o000 oBanms Bormpocs! aist
MP 01 |onuceiBath, HCHONB3YA |1 o 409 co0eceoBaHus
- 03, |Hay4HYIO TEPMUHOJIOTHIO. ' 135-139.
Tema 3.3 ITP 01, |CrnocoOHOCTE OOBICHHTHL TaKOE
MarHHTHOS 02 |aBneHMe, Kak MarHuTHas Oyps H Sanaun w18
e¢ BIMSHHE Ha 3/0pOBbE JIOACH3anaun AJIs
oJie. KOHTPOJIBHBIX
1 TCXHUKY. KOHTPOJIbHBIX 5 LN
CriocoOHOCTB OOBSICHUTH paboT, Bap. 1, Ne padoT, Bap. 1, e
b A -
NOHATHA:  MArHMTHOC  MOIC, |78 55 pan 2 No 48-55, Bap. 2, N
BEKTOp MHAYKLMH MarHHTHOTO),o 4’ ’ 48-54.
nojisi, cuia Ammepa, cuia '
Jlopenna.
CriocobHOCTE  c(hOpMYIHPOBATH
JIPO7 |m mpuMEHUTh TPHU PpEHICHUU
ITP 03- Bajmau mpaBwio  OypaBuuKa,
07  |mpaBwIIO IEBOW PYKH.
CriocoObHOCTh OOBSICHUTH
B3aMMOJICHCTBHE  TIPOBOJHHKOB
C TOKOM.
CrnocoOHOCTh Ha  IpPaKTHKE
OIpeNeNiTh HanpaBJeHUe
MarHUTHOTO TIOJIS.
Bomnpocs! st
CnocoOHOCTh obocHoBats |Bompockr mist
coOeceoBaHus
LHECHHOCTb HAYYHOI'O OTKpI)ITI/ISIC()6eceJIOBaHH;{ 140-146
Tena 3.4 JIP 01, BBakona ®apanes. 140-146. B .
e 'O' . 03, 05, |CrocobHOCTB MIPUBECTH
JIEKTPOMAarH .
I/ITHa;I[p 06  |[mpuMepbl JOCTMKEHUH PYCCKHUX| 3anaum s
— VIEHBIX B JaHHOM O6J‘IaCTI/I3 KOHTPOJTBHBIX
. ajayu ams
(usnrn. pabor, Bap.1, Ne
KOHTPOJIbHBIX
56-60, Bap. 2, No
aborT, Ba 0
MP 01 (CriocoGHOCTE BEpHO OOBACHUTBpaGoT, Bap. 1, N
- 03, |mpuunny BO3HUKHOBEHHUSI 55-60.
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I1P 01,
02

WHIYKIIMOHHOTO TOKa M yMETh
ONpEACTUThL €ro HalpaBJICHUE.
CnocoOHOCTh BEpPHO OOBSICHUTH
[TPUHLIMII paboThI
PIIEKTPOABUTATEIIS U
HIIEKTPOreHepaTopa.
CrocoGHOCTh TI0JIb30BaThCA
HIIEKTPOU3MEPUTEIbHBIMU
pudopaMu
MAarHUTO3JIEKTPUUYECKOM
CHUCTEMBI.

56-60, Bap. 2, Ne
55-60.

JIP 07
1P 03-
07

CnocoO6HOCTD 00BSACHUTH
[OHSTHE KAaTyLIKH
VHTYKTUBHOCTH, KOHTYpa,
COJICHOMJA, B 4YEM 3aKJIIOYaAETCs
SIBJICHUE 3JIEKTPOMAarHUTHOM
VHTYKLIUH, CaMOMHAYKIIUH,
[PUBECTU MPUMEPHL.

CriocoOHOCTh (OpMYyTUPOBATH U
[IPUMEHSATD Ha MPaKTUKE
npaBwio JleHna, 3akon Dapajes.

CrnocoOHOCTh pemiaTh 3aJa4d Ha

3HAaYECHHE IOHATHH: KoleOaHue,

pacuéT OJIC VHIYKIIUH,
MAarHUTHOTO IIOTOKa,
WHYKTUBHOCTH.
Pa3nea 4. Kore0anua u BOJIHBI.
CriocoOHOCTHL  Ha OCHOBE
IIOHUMAaHUs, 4TOo TaKoe
BOJIHOBOM (xonmebaTenbHBI)
MPOIIECC aThb OLIEHK
JIP 01 pon 5 pit 11 y
3HAYUMOCTH HAyYHBIX
—  |mocTwkeHuii B OTOH oOJIacTH
JIP 06 |(bu3uk. Bomnpocs! st
CrocoOGHOCTh npuBecT [coOecenoBaHUs
P Bomnpocs! 1
[IpUMEpPBl  TOCTHXKEHUN pycckux50-62.
.. o co0ecetoBaHUs
y9€HBIX B JaHHOM  oOmactu E0.67
Tema 4.1. -62.
v (bu3uKu. Tect 9.
CXaHUICCK CrocoOHOCTh BHIIETh
e KoJie0aTenbHbIE u BOJIHOBBIC 3amaun U1t
Sagaun I
KoJIe0aHusa 1 MPOIIECChl B JKU3HH, OIHUCHIBATH KOHTPOJIbHBIX
KOHTPOJIBHBIX
BOJTHEL MP 01- X, TPOTHO3HPOBATH MOBEIACHUE pa6or, Bap.1, Ne
KOJIEOATENBHBIX cucrem.[pador, Bap.1, Ne
03, 05, 18-22, Bap. 2, Ne
06. 08 CrocoOHOCTh  cocTaBiaTh ian18-22, Bap. 2, 17-22
HP’ 0]. [cCTenoBanks, uckarb |Nol7-22. '
02 > mMH(pOpMANHIO, OCMBICIUBATL W
CACTEMATU3UPOBATh €€, HECTHU
OTBETCTBEHHOCTh 3a PpEe3yJbTar,
CIIOCOOHOCTH IeaaTh 3TO
CAMOCTOSITEJILHO U B KOMAHJIE.
CrocoOHOCTE OOBSICHUTD
JIP 07
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ITP 03 -
10

MEXaHHYECKOE KoJieOaHue,
rapMOHHYECKHE KosebaHus,
[epuoj, 4acToTa, JJIMHA BOJIHBI,
CBOOOIHEIE, 3aryxaromiue,
BBIHYKJICHHbBIE Kosie0aHus,
MaTeMaTHUCCKUMN MAasiTHUK,
[PYXUHHBIA MasTHUK, 3BYKOBas
BOJIHA, YIBTPa3BYK.

CrnocoOHOCTh  MPSMBIMH U
KOCBenHubIMU METOaMHU
M3MEpATh MEpPHOJ] U YacTOTy
KojeOaHui, JUIMHY  BOJIHBI,
CTpOUTh  Tpaduk  KoJIeOaAHUH,
YUTaTh rpaduK KoIeOaHHIA.
CrocoOHOCTh peliaTh 3ajauyd Ha
pacuér XapaKTePUCTUK
KoJIeOaHUH U BOJIH.

Tema 4.2.
JeKTpOMard

N THBIC
KOoJeOaHus 1
BOJIHEI.

JIP 01

JIP 06

CriocoGHOCTh OOBACHUTH
3HAUYCHUE OTKPBITHS
PICKTPOMArHUTHBIX ~ BOJIH IS
oOmiecTBa, MPHUBECTH MPUMEPHI
YCTPOMCTB, TJ€ HCHOJb3YIOTCS
3JIEKTPOMAarHUTHbBIE
KOJIeOaHM S/ BOJTHEI.
CriocoOHOCTh IPUBECTH
MPUMEPBl  TOCTHXKEHUN PYCCKHX
yu4€HBIX B  JaHHOW  oOiacTu
(U3UKH.

MP 01-
03, 05,
06, 08
TP 01,
02

CriocoObHOCTh HEePEUUCIIUTh
CBOMCTBAa  DJIEKTPOMAarHUTHBIX
BOJIH, UX JAEWUCTBHE U CHOCOOBI
WX TPUMEHEHHS.

CrocoOHOCTh  COCTaBJIATH IJIaH
MCCIIEIOBaHMS, WCKaTh
MH(POpPMAIIMIO, OCMBICIUBATh U
CACTEMATU3UPOBATh €€, HECTH
OTBETCTBEHHOCTh 32 pe3yJbTar,
CIIOCOOHOCTH JeIaTh 3TO
CaMOCTOSITEJIbHO U B KOMaHIE.

Bormnpocs! st
coOeceoBaHUSA
147-152.

Tect 9.

[1P 03 -
10

CnocoOHOCTh OOBSICHHTH
3HAYCHUE TOHSTHH:
KoJIeOaTebHBII KOHTYD,
DIICKTPOMAarHuTHAas BOJIHA, 3HATH
CKOPOCTb pacmpocTpaHeHus
DIICKTPOMArHUTHBIX  BOJIH B
BaKyyMme, 3HaTh CBSI3b YacTOTHI U
ITHHEBI BOJTHEI.

CnocoOHOCTh O0OBSICHUTh
pabory KOJIeOaTeIbHOTO
KOHTYpa u MIpEeBpAICHIE
PICKTPUYECKOM W MarHUTHOM

PHEPrUU B HEM.

Bormnpocs! s
cobece10BaHUS
147-152.
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CriocobHOCTh  pacckazaTth O
MPUHIUIAX PATHOCBS3H.

Pa3gea 5. Onruka.

CrocoGHOCTh OOBSICHUTD
[IECHHOCTh 3HAHUU 0
reOMETPHUCCKUX 3aKOHaX
pacmpocTpaHeHusT  cBeTa  JUIA
fp o] |enoBeKa n oO1ecTBa.
04, CriocoGHOCTH Ha OCHOBE
0, [HAT32 XOla CBETOBBIX nyueit
MP 0] |H€  AOTIyCKath CHUTYaIIHi,
OIACHBIX JUISI 3J0POBBSI.
CriocoGHOCTh IPUBECTU
pUMepbl IOCTIDKEHMI pycckux(BOTPOCH! Ui
VuéHBIX B JaHHOM  0OiacTu/cOOeceNoBaHMs Borpocs s
(bu3uKH. 153-160.
CnocoOGHOCTh HapHUCOBaTh cobecentonanm
CXEMY COJHEYHOIrO0 M JyHHOIO[Tecr 10. 153-160.
Tema 5.1. MP 02- 3aTMEHM W  pacckazaTb O
[Ipupona 08 3aKOHAaXx pacrpocTpaHEHUH Saxaun s Sagaun I
CcBeTa. P 0] [CB€T@ B macmTabax ColaHeYHOH KOHTPOJIbHBIX
) KOHTPOJIbHBIX
02  [CHCTEMBL 5 L Ne pabor, Bap.1, Ne
CriocoGHOCTh nepeyncautp [PA00T, Bap.1, N2 67-70, Bap. 2, No
OINTHYCCKHE npubopsl, [67-70, Bap. 2, 67-70
MCIIOJIb3YIONIME TOHKUE JTMH3bL.  [No67-70. '
CriocoOHOCTh OOBSICHUTH
MOHATHSI: JIyd CBETA, TCHb,
MOJlyTeHb,  TOHKAas  JIMH34,
coOuparoras JIUH3A,
[1p-04, [PACCCHBAIOLIA IIMH3A.
07 -10 CriocoOHOCTh  COPMYIUPOBATH
3aKOHBI pacrpocTpaHeHHS
CBeTa.
CrocoOHOCTE  OOBACHHUTL  XOJ|
Jydeid B TOHKOH JIMH3€, MPUHIINII
a0OTBI TEJIECKOoIa, Taa3a.
CriocoGHOCTh 00BsCHUTH |BompocCs! [is
IICHHOCTb 3HAaHUU O BOHHOBLIXCOGCCCI[OBQ.HI/IH
JIP 01 [cBoiicTBax cBeTa I YelIOBEKa 1161-173. Bonpoce! 11
-04, |obmecTBa. cobece10BaHUS
06, |CrmocobHOCTB MIPUBECTH 161-173
Tema 5.2, MP 01 |mpumepbl AOCTHKEHUIT pyCCKI/IXTeCT 10.
BonHoBBIE Y4EHBIX B JAaHHOW  00JacTH 3a1a9K IS
CBOICTBA (bu3uKu. 3amaun It AQTH I
CBETA. CrocOOHOCTh  BBIABIATHL B |[KOHTPOJBHBIX (COHTPOJIBHBIX
MP 02- |okpykaiomeM Mupe mpuMepbipabor, Bap., Ne  [Pa00T, Bap.1, Ne
08  |mucmepcuu,  uHTEpQepeHuny, (71-73, Bap. 2, N 71-73, Bap. 2, Ne
[P 01, |mudpaxmmm, Ha OCHOBE  |71.74. 71-74.
02  |oOBsicHEHUS SIBJICHUN
[pe/ronaraTh CTPYKTYPY
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OTpa’karoIIen/mpeIoMIISIOIIei
MTOBEPXHOCTH.

CrocoOHOCTh  BBIMIOJHSATH  BBIIIE
YKa3aHHYIO pabory
CaMOCTOSITENILHO U B KOMaH/IE.
CnocoOHOCTh  OpPHUEHTHUPOBATHCSH
B  IIKaJe  AJIEKTPOMArHUTHBIX
BOTH W OIECHUBATh  HX
BO3/ICHCTBUE  HA  370pOBbE
YeJIOBeKa.

JIP 07
I1P-04,
07 -10

OOBSICHUTH
JIMCIIEPCHH,
uHTephepeHy, AuQpakIuy,
[PUBECTH MIPUMEPBI 1704
[POSIBJICHUNA B IIOBCEHEBHOU
PKH3HHU.

Cr1ocoOHOCTh O0BICHUTH
[MOHSATHE CHEKTpa W  BUJIBI
CIICKTPOB, rae BOJIHOBEIC
CBOHCTBAa CBeTa NPOSBIIIOTCS B
KOCMOcCE, CIIOCOOBI
OTpeNeCHUsI  KOCMHUYECKOTO
BCIICCTBA 110 €ro
CHEKTPaJLHOMY aHAIIU3Y.
Cr1ocoOHOCTh OIlCaTh

CrocoOHOCTE
SIBIICHUSA

CIICKTPAJIbHBIC KJIACChI 3BE3.

Pa3nes 6. KBantoBas pusuka.

Tema 6.1
KBanToBas
OITHKA.

CriocoOHOCTD OOBICHUTH
Ba)KHOCTb OTKPBITUM KBaHTOBOU

¢bu3ukn I 4YeIoBeKa U
00I1IeECTBA.

JIP 01 |CnocoGHOCTB MIPUBECTH
[pUMEPbI YCTPOMCTB,
paboTaommx  Ha KBaHTOBBIX|Bompock! wst

JIP 06 b ekTax.
C 5 co0eceoBaHUs
IMOCOOHOCTH MIPUBECTH

P 174-180.

[pUMepbl TOCTHKEHUN PYCCKUX
y4€HBIX B  JIaHHOM  oOjacTu
(1)1/131/11(1/1_ Tect 11.
CriocoOHOCTb 00BSACHUTH |3aJaud Aiad
MIPUHONIT paGOTH KOHTPOJILHBIX
(hOTO?IEMEHTOB B COBPEMEHHBIX|ha G501 pap. 1, Ne
oroarmmaparax, CcJIejIaTb BBIBO

Mp 01- [ patax, Ci BOM74, Bap. 2, Ne 75.

03 05 [0  3HAUMMOCTH KBAHTOBOU

06’ 08’ GU3MKKM AN TEXHUYECKOTO

)

mporpecca.

e o1, ["POTP

02 CrocoOHOCTE HUCKaTh

nHpOpMalUIO 1O  3aJlaHHOU

TEME, CHCTEMAaTU3UpOBaTh €€,
OIICHUBATh JIOCTOBEPHOCTb,

JCJIaTh BBIBOJbI, INIAHUPOBATH

Bomnpocs! st
cobece0BaHUs
174-180.

Sagaun s
KOHTPOJIbHBIX
pabor, Bap.1, Ne
74, Bap. 2, Ne 75.
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CBOIO JICSTEIBHOCTh II0 IIOHCKY]
nH(pOpMaIuu.

CriocobHOCTD pabortath
CaMOCTOSITENILHO ¥ B KOMaHJIE.

ITP 03 -
10

Cr1ocoOHOCTh 00BIACHUTH
MOHATHS:  KOPIYCKYJISIPHO-
BOJTHOBOW  Jyanu3M, (OTOH,
¢dorosnexTpuueckuii  3pdexr,
pabota  BBIXOJa,  CBETOBOE
TaBJICHHE, XHMHYECKOE
EefiCTBUE CBETA.

CrocoOHOCTh 3aIliCaTh
ypaBHEHHE OWHINTENHA 1JIst
dotorddekra,  HCMOIB30BATH
€ro JUIsl pelieHus 3a/1a4.

Tema 6.2
duznka
aToMa u
ATOMHOT'O
siapa

JIP 01

JIP 06

CriocoGHOCTh OOBSACHUTD
3HaYMMOCTb OTKPBITHSI COCTaBa
AQTOMHOTO  siipa W Pa3BUTHA
SIIEPHOMN (DUBHKH.

CrocoOHOCTh  J1aTh  OLIEHKY
Hay4YHbIM OTKPBITUSIM B JaHHOM
00J1aCTU C TOYKHU 3PEHUSl STUKU U
MOpaJIH.

CriocoOHOCTb OLIEHUTh BIIUSHUE
OTKpBITUI siAepHON (U3MKM Ha
MIPUPOTY U 3/I0POBBE YEITOBEKA.
CriocoObHOCTh OOBSICHUTH
OTBETCTBEHHOCTh  4Y€JIOBEKa 32
Hay4YHbIE JOCTH)KEHUS.
CriocoGHOCTh MIPUBECTH
MpUMEPbl JTOCTH)KEHUI PYCCKUX
Y4€HBIX B  JIaHHOM  oOjacTu
(bU3UKH.

Bormnpocs! s
cobece10BaHUS
181-197.

Tect 11.

MP 01-
03, 05,
06, 08
ITP 01,
02

Cr1ocoOHOCTh OInucaTh
[pUMEHEHNE JIOCTYKECHHI
QTOMHON M sJIEpHON (QU3UKU B
TeXHUKE  (J1azep,  aTOMHBIE
DIICKTPOCTAHIINH, SJIEPHOE
OpyKue, JIEKapCTBO oT
OoJie3He#), JaTh OIEHKY WX
3HAYUMOCTH.

C11ocoOHOCTh OOBSICHUTH
SIIEPHBIE MIPOLIECCHI,
MPOUCXOMSIINE B 3BE3/IAX.

3amaun 11st
KOHTPOJIbHBIX
pabor, Bap.1, Ne
75-78, Bap. 2, Ne
76-78.

[1P 03 -
10

Cr1ocoOHOCTh OOBSICHUTD
MOHATHUS:  SiACPHAS  MOJIEIb
aToMa, DSHEPreTHYECKHE YPOBHH
aroMa, JSHEPTUs CBSI3H,
PaIMOAKTUBHOCTD.

CnocoOHOCTh OOBSACHUTH
CTPOCHHE  aTOMHOTO  sJIpa,

aboTy nazepa.

Bomnpocs! st
coOeceoBaHUS
181-197.

Sagaun I
KOHTPOJIBHBIX
pabor, Bap.1, Ne
75-78, Bap. 2, Ne
76-78.
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YMeHHE ¢ IIOMOIIBIO TaOIUIbI
Menneneena paccUUTHIBATH
KOJIMYECTBO HYKJIOHOB B SJpeE.

CrocOOHOCThL ~ ONKCATh  BHJBI
PaIO0AKTUBHOCTH b3 uX
BO3JIEHCTBHE Ha JKUBBIE U
HCKUBBIC OOBEKTEHI,
MMEePEYNCIUTh  CIIOCOOBI WX
oc1a0JIeHMS.

CrnocoOHOCTh pemiaTh 3aJa4d Ha
onpeJieIeHue JHEPTUH,
BBLICIUBIICACS/TIONIOMIEHHON B
rpoiiecce Iepexoja aroMa B

HOBOC COCTOsSAHHC.

Paznen 7. Crpoenne Beesiennoii.

Tema 7.1.
Ctpoenue

COJTHEUYHOHI
CHUCTCMBI.

JIP 01

JIP 06

CIoCOOHOCTh OIMCATh 3HAYCHHUE
MCCIICIOBAHUS CoaHeuHOM
CHCTEMBI JUIST pa3BHUTHS
yeJI0BEYECTBA.
CriocoGHOCTh paccka3aTh
o
IOCTHDKEHUSAX ~ OTCUECTBEHHOMU
KOCMoHaBTHKH B

MCCIIEMOBAHNH CoHeuHOi

MP 01-
03, 05,
06, 08
TP 01,
02

CrocoOHOCTh  aHATM3UPOBAThH
M3BCCTHLBIC HAYYHBLIC OJAaHHBIC 00
o0bekTax CoJHEYHON CHCTEMBbI
148 JAcJIaTh IIPOTHO3BbI
OTHOCUTEIIBHO  JAJIBHEHUIIETO
[Pa3BUTHUA KOCMOHABTHUKHU Ha|
0J1ar0 YeIoBeUeCTBa.
CrnocoOHOCTh  /1aTh  OILIEHKY
BITMSTHUIO KOCMHUYECKOU
NeSITEIbHOCTH  4YE€JIOBEKa  Ha
pUpoay 3eMIIM U KOCMOC.

Bormpocsl, i
co0eceioBaHus
198-199.

Sagaun IS
KOHTPOJIbHBIX
pabor, Bap.1, No

ITP 03 -
10

CriocoGHOCTh OOBSICHUTD
MOHATHUS: IUIaHETA, CIIyTHHK,
3Be€37]a, acTepOH], METEOpOus,
METEOp, METEOPUT.

CrocoOHOCTh OMHCaTh CTPOCHHE
ConHeuHOM CHCTEMBI:
MEepEeYNCINTh  TUTAHETHI,  HX
CTPYKTYDY, HEKOTOpbIe
(hu3uIecKre CBOMCTBRA
CriocoOHOCTh pacckasartb
runoresy o  (HopMHUpPOBaAHHUU
[TAHETHBIX CUCTEM.

79, Bap. 2, Ne 79.

Bomnpocsl, 1

coOeceIoBaHNs
198-199.

3agaun aiIst
KOHTPOJIbHBIX
pabor, Bap.1, No
79, Bap. 2, Ne 79.

Tema 7.2
JBOJTIOLIA
BceiaeHHo.

JIP 01

JIP 06

CrocoOHOCTb
ACTPOHOMUYECKUX
VICCIICIOBAaHUM  JUISI  Pa3BHTHSA

LIEHHOCTH

Bomnpocs qist

co0eceI0BaHUs
200-204.

JeJIOBEUECKON IIUBUIN3AIINHA U

Bomnpocs qis

co0eceI0BaHUs
200-204.
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ITOHHMMaHUA q)YHI[aMeHTaJIBHLIX

3aKOHOB JKH3HH BceneHHOoMH. Ramaun st Ramaun s
CHOCO?HOCTI’ pacekasarb O xouTposbHBIX KOHTPOJILHBIX
POCCHUCIHX TJIaBHDIX pabort, Bap.1, No  |pabort, Bap.1, Ne
oOcepBaTopHsIx u ux

IOCTIDKEHIX. 83, Bap. 2, Ne 83. 83, Bap. 2, Ne 83.
CnocoOHOCTh OOBSCHHUTH

BpEMCHHBIC u

MP O1- [mpocTpaHCTBEHHBIE  MacIITaObI
03, 05, |pe3ynbTaTOB  ACTPOHOMHYECKUX
06, 08 [HaOmIOIEHUIA.
ITP 01, |CrmocobHOCTB OOBSICHUTD
02 [BHAYMMOCTHL  ACTPOHOMHYCCKHX
WCCIICIOBAHUM Il TIOHUMAaHUs
CTPYKTYpBI MHUpA.
CrocoOHOCTH O0OBSICHUTH
MOHATHS: TalakTHKa, [anakTuka,
MecTHass  rpynmna TaJakTHK,
IIP 03 - |Bcenennasi, u4épHas  JbIpa,

10  |rpaBuTanMoOHHas JHMH3a,
CBETOBOM TOJ, pacUIUpeHue
Bcenennon, PEIUKTOBOE
M3ITy4eHue.

4 OnucaHue Npouexypbl OLIEHUBAHUS

Pesynbrarel 00ydeHuUs Mo mpeaMeTry, YpOBEHb 3HAHMM M YMEHHUHW OIEHMBAIOTCS IO ISTHOATIHLHOM
IIKaJIe OLCHKAMH: «5», «4», «3», «2», «1».

Tekymass arrectauuss 1O MPEAMETY MPOBOAMTCA C IEIbI0 CHCTEMAaTUYECKOM TMPOBEPKHU
noctxeHuit oOyuatomnuxcs. OObEeKTaMU OILEHUBAHUS SIBISIOTCS: 3HAHHWE OCHOBHBIX (DU3MUYECKUX
MOHSATUN, BEJIIMYWH, 3aKOHOB M 3aKOHOMEPHOCTEH; CIIOCOOHOCTh MCMOJB30BaTh WX JIs OIMUCAHUS
Pa3IMYHBIX TPOIECCOB U SBIEHHH;, CIOCOOHOCTH CaMOCTOSITENILHO pelIaTh pacuéTHbIC 3aauH,
OIICHUBATh TMPABWILHOCTh TMOJYYEHHOTO OTBETA; CIOCOOHOCTh TPUMEHATh OCHOBHBIE METOJIbI
HAy4YHOTO TO3HAHUA (HAOMIOJIEHUE, SKCIEPUMEHT, TUIOTe3a, TEOopHus) M TONy4YeHUs 3HAHUMU;
CIIOCOOHOCTh ~ TPOBOJIUTH  WU3MEPEHHS  (U3MYECKUX  BEIMYMH, OIEHHWBATh  IOTPEIIHOCTH
u3MepeHuil; ydeOHas JUCHMIUIMHA (AKTUBHOCTh Ha 3aHATHIX, CBOEBPEMEHHOCTH BBHIMIOJHEHHS
pa3IMUYHBIX BUOB 3aJIaHUM, MOCENIAEMOCTh BCEX BHUOB 3aHATHH IO aTTECTyeMOW IHUCIUILIMHE).
[Ippu npoBeneHHM  NPOMEXKYTOUHOW  ATTECTAllMM  OLIEHUBAETCA  JOCTHXKEHHE  CTYACHTOM
3aIUIAHUPOBAHHBIX 10 JUCIHUIUIMHE PE3YJIhTaTOB OO0ydYeHHUs, OOECTEeUUBAIONIUX PEe3yIbTaThI
OCBOEHHUSI 00pa3oBaTelbHOU MporpamMmbl B IeioM. K cmade mpoMexyTOdHON arTecTamuu (3a4éra,
9K3aMEHa, UTOTOBOM KOHTPOJIBHOW padoTe) MOMYCKAIOTCA TOJBKO T€ ydYalluecs, Y KOTOPBIX CHAHBI
Ha TIOJIOKUTENbHYIO OIIEHKY TEKYIIUe aTTeCTalli B KOJHYeCTBE He MeHee 75 % oT ux o0Iiero
YHUCJa B TEKYILIEM PAacYETHOM MEPUO/IE.

Kputepuu onieHuBaHus yCTHOT0 OTBETA

(OLIEHOYHBIE CPEACTBA: cobecedosanue, YCMHbLL 0Omeem Ha 60NPoC)

5 0a/I0B CTaBUTCA, €CIM YyYalllUics TOKA3bIBAe€T BEpPHOE MOHUMaHHE (HU3MUECKON CYIIHOCTH
paccMaTpUBAaEMbIX SIBJICHUM M 3aKOHOMEPHOCTEHM, 3aKOHOB U TEOPH; MPaBUIBLHO OINPEAEIIeT
¢u3nuecKkue BEIMYMHBI M MX COUHHIIBI, a TAaKXKe CIIOCOObI HM3MEPEHUS; MPABUIHHO BBITIOTHSIET
rpaduKu, YEPTEKH, CXEMBI; CTPOUT OTBET 1O COOCTBEHHOMY IIJIaHy, COIPOBOKAAET pacckas
COOCTBEHHBIMU TPUMEpPaMH, yMEET MPUMEHSITh 3HAHUS B HOBOW CHTyallMd TIPU BBITIOJHECHUH
JOTOTHUTEIBHBIX MPAKTUYCCKUX 33JaHUd M OTBETOB Ha JIOTIOJIHUTEIBHBIC BOIMPOCHI, MOXKET
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yCTaHABIMBATh CBS3b MEXIY H3Y4aeMbIM M PaHEe M3YYEHHBIM MaTepHUaIoM MO Kypcy (Qu3ukd, a
TaK)Xe C MaTepralioM, YCBOCHHBIM IPU U3YUECHUHU APYTUX MPEAMETOB.

4 6anja CTaBUTCS, €CIM OTBET YYallerocs YIOBJICTBOPSET OCHOBHBIM TPEOOBAaHUSM HA OIICHKY
«5», HO AaH 6e3 HCIMOoJb30BaHMsI COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MpUMEHEHUs 3HAHU
B HOBOH CHTyaluu, 0€3 WCIIOIh30BaHUS CBA3CH C paHee M3yUYEHHBIM MAaTepUAIOM M MaTepUANIOM,
YCBOCHHBIM TIpU HW3YYEHHUU JPYTUX TMPEIMETOB, €CJIHM YYalluiics MONMyCTUI OAHY HEerpyoyro
omuOKy U He 0ojee NBYX HEJOUYETOB M MOXKET MX HCIPABUTh CAMOCTOSTEIIBHO WIHM C HEOONBIION
MTOMOUIBIO YUUTEIIS.

3 D0asna - CTaBUTCSA, €CIIM YyYAlIMCS TOHUMAET (PU3UYECKYI0 CYIIHOCTh pPacCMaTPHBACMBIX
SBJIGHUH U 3aKOHOMEpPHOCTEH, HO B OTBETE HMEIOTCS OTJENbHBbIE MPOOENbl B YCBOCHUHU BOIPOCOB
Kypca (u3uKM, HE MPENATCTBYIONIUE JajbHEHIIEeMy YCBOCHHIO BOIMPOCOB MPOrPAMMHOTO
MaTepuanga; yMeeT NPUMEHATh IOJy4YeHHbIe 3HaHWS MpH PELIEHMH MPOCThIX 3a1ad ¢
WCIOJIb30BAHUEM TOTOBBIX (OPMYJ, HO 3aTpydHSETCS TPH pEHICHHH 33134, TPeOyroImux
npeoOpa3oBanus (popmyn; HONMyCTHUI He Oojee OfAHOW TpyOoil omuOKM M JOBYX HEAOYETOB, HE
0osee OmHOW TpyOOW OMMUOKKM W OJHON HErpyOod omuOku, He Oonee 2-3 HErpyOBIX OIIMOOK,
OJIHOM Herpy0Ooi OMMOKHN 1 TPEX HEAOUYETOB, NOMYCTUI 4-5 HEAOUYETOB.

2 dajia CTaBUTCS, €CIM YYalIUMiCS HE OBJIAJET OCHOBHBIMH 3HAaHUSMU W YMCHHSMH B
COOTBETCTBUHM C TpeOOBaHMUSIMH MPOTPaMMbl W JOMYCTUJI OOJbIIEe OMMOOK W HEIOYETOB, YEM
HE0OXO0IUMO TSI OIICHKH <«3%.

1 6anu ctaBUTCS, €CITU yUYaIIHICS HE MOYKET OTBETUTh HH Ha OJIMH M3 TIOCTABJICHHBIX BOIIPOCOB.

Kpurtepuu onieHuBaHus KOHTPOJIbHOH PadoThI

5 0aJuI0B CTaBUTCS 32 pabOTY, BHIIOTHEHHYIO MOJHOCTHIO 06€3 OMIMOO0K U HET0UETOB.

4 Gajua craBuUTCS 3a pabOTy, BHIMOJHEHHYIO MOJIHOCTHIO, HO TIPU HAJWYUHU B HEW HE 0oJiee OTHOM
Herpy0oii omuOKy U 0IHOTO HeouéTa, He Ooee TPEX HEJOUETOB.

3 0ajJa CTaBUTCS, €CIIM YYCHUK TPABWIBHO BBITIONHUI HE MeHee 2/3 Bceld pabOThI WM JTOMYCTHI
He Oonee OAHOM rpyOol ommOKM M ABYX HEAOYETOB, HE Oosiee OQHON TpyOOl OMIMOKK W OJHOMN
HerpyOoil ommOku, He Oornee Tpex HerpyObIX OIIMOOK, OAHOM Herpyooi OmMOKH U Tpex
HEJOYETOB, NPU HAIUYUU 4 - 5 HETOUYETOB.

2 fajnja CTaBUTCS, €CIIM YHCIO OMMOOK M HEIOYETOB MPEBBICHIO HOPMY JUIsl OICHKH 3 WM
IIPaBUJILHO BBINIOJHEHO MeHee 2/3 Bcelt paboThl.

1 6as1;1 cTaBUTCSI, €CITU yYallMiics COBCEM HeE BBIMOJIHMUI HA OJJHOTO 3a1aHuUsl.

K HTCPUHA OLICHUBAHUSA TECTOBOI'0 3aTAHUS

Orenka Omauyno Xopouio Yoosnemsopumenvro |Heyoosnemsopumenvro
KonnuectBo
o ot 80% 10 o 0
MIPABHIILHBIX 91 % u > 909 % He MeHee 66% MeHee 66%
OTBETOB !

Kputepuu BbicTaB/IeHHSI OLEHKHU CTY/IEHTY Ha 3a4eTe/ IK3aMeHe
(OIIEHOYHBIEC CPENICTBA: YCHHbLI ONPOC 8 (hopMe OMEEmo8 Ha BONPOCHL OULEMO8, YCMHbLI ONPOC 8
dopme cobecedosanus, 8bINOAHEHUE NUCLMEHHBIX 3A0aY U 3a0aHULL)
OneHka 1o
MTPOMEKYTOTHOMN XapakTeprucTUKa KadyecTBa CPOPMUPOBAHHOCTA KOMIICTCHITHIA
aTTeCTaluu

Yyammiics IeMOHCTpUpYeT C(HOPMHUPOBAHHOCTD JAUCHUIUIMHAPHBIX
3HAHUM, yYMEHWI Ha IMPOJBUHYTOM YPOBHE: ITOKa3bIBAET BEPHOE
MOHUMaHHE (U3NYECKON CYHNIHOCTH pacCMaTpUBACMBIX SIBJICHUH,
3aKOHOB. 3aKOHOMEPHOCTEH, JIErKO OpUEHTUPYETCd B (U3NYECKUX
BeIMYMHAX M MX €IUHHUIAX, 3HAaeT CIOCOOBl HMX HW3MEpeHus,
[IPAaBUJIBHO BBINOJIHACT TIpaUKHU, YEPTEXKH, CTPOUT OTBET IO
COOCTBEHHOMY IUIaHY, TPUBOJUT  COOCTBEHHBIE IPHUMEPHI,

«3a4TeHO» /
COTIUYHO»
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PUMEHSET 3HAaHHS B HOBOM CHTYallMH, YMEET pellaTh pacyéTHBIC
3amaun OBICTPO, MpPaBWIIbHO, Oe3 momou yuuTens Ha 4 u Oomee
JIOrMYECKUX Ilara, MPaBHJIBLHO OOOCHOBBIBAET pEIICHUE IPOOJIEMBI,
YCTAHABJIMBACT CBS3M MEXIY MAaTepHajoM IO Kypcy OGHU3UKUA H
NPYTHMH NIPEIMETaMH.

«3a4TeHo) /
«XOPOIIIOY

Yaammiics 1eMOHCTpUpYEeT C(HOPMHUPOBAHHOCTD JAUCHUIUIMHAPHBIX
3HaHUII W yMeHMH Ha 0a30BOM ypOBHE: BEpPHO ITOHHMMAET
(U3NYECKYI0 CYIIHOCTh pPAacCMaTpUBAeMbIX SIBICHHH, 3aKOHOB,
3aKOHOMEPHOCTEH, 3HaeT (U3NYECKUE BEJIWYMHBI U UX €JAMHUIIbI,
CIOCOOBl MX HW3MEPEHHUs, YMEET BBINOJIHATh TpauKH, YEePTEKH,
CXEMBl, yMEET CaMOCTOSTEIbHO 0€3 IMOMOILIM YYHUTeNs pelaTh
pacuérHble 3a7aun Ha 3 -4 jjornueckux mara. [Ipu oTBeTe gomyckaer
HETOYHOCTH B (DOPMYJIMPOBKAX, ONpPENEICHUSIX, 3aKOHAX, OLIMOKU B
VCIOBHBIX O0O3HA4YeHUSAX Ha rpaduKax, dYepTexax, IMPOIYCKH
enuHul] u3MepeHus. Pemraer 3amaun HepalMOHAJIBHBIM CIIOCOOOM.
JlormyckaeT He Oornee 1 HerpyOoi ommOKy 1 2 HETOYHOCTEH.

«3a4TeHO» /
«yIIOBJICTBOPUTEIHHO

Yyamuiicss JAeMOHCTpUpyeT CHOPMUPOBAHHOCTHh JAUCIUIUIMHAPHBIX
3HAHMW M YMEHUN Ha IOPOrOBOM YPOBHE: YYAIMHCSA ITOHUMAcT
(U3NYECKYI0  CYIIHOCTh  TOJBKO  OCHOBHBIX  SIBICHUH W
3aKOHOMEPHOCTEH, HO HE MOXET OOBSICHUTH JeTalud (PU3NYECKUX
nporeccoB W sBieHuil. Jlomyckaer ommOKH B (OPMYIHPOBKAX,
HapyLICHHE JIOTMYECKON  IIOCIENOBAaTENbHOCTH B M3JI0KCHUM
MaTepuasa, 3HaeT TOJIBKO OCHOBHbBIE (PU3WYECKUE BEJIMYUHBI U UX
€IMHUIIBI, HE MOXET INPHUBECTU CIOCOObI UX H3MEpPEHUs. YMeeT
CaMOCTOSITENIbHO pelllaTh pacu€THbIE 3aJauM Ha 3aJlaHHYI0 (HOpMyIy
Ha 1 -2 JIorMYeckux Imara, He CrocoOeH NMPUMEHATh 3HaHHUS B HOBOH
cuTyaniii. B xozme oTBera ydammiicsi JOMycKaeT He Oojee OJHOU
rpy0oii omuOKy U JBYX HENOUETOB, HE Oosiee 0HOM TpyOoi OMUOKH
1 OJHOU HerpyOoi omuOku, He 6osee 2-3 HErpyObIX OMMOOK, OJTHON
Herpy0Oo# omMOKy M TpEX HEJOUYETOB, TONMyCTUI 4-5 HETOYETOB.

«HE 3a4TEHO) /
«HEYIOBJIETBOPUTEIILHO

Yyamuiicss AeMOHCTpUpYyeT C(HOPMUPOBAHHOCTH JAUCIUIUIMHAPHBIX
3HAHUW M YMEHHI Ha YpOBHE HIKE TIOPOTOBOTO: BBISBIISIETCS TOTHOE
VJTM TIPAKTUYECKH TOJTHOE OTCYTCTBHUE 3HAHWW 3HAYMTEILHOW YacTh
(U3MUECKUX 3aKOHOB, 3aKOHOMEPHOCTEW, SIBJICHMIA, JOMycKaeT 2 H
Oonee rpyObIx ommOku, Oosiee 3x HErpyObIx ommbOOK, Oonee 5

HEIOYETOB.

5 Ilpumepbl OLIEHOYHBIX CPEACTB /ISl MPOBEIeHNUs TeKYIel aTTecTaluu

5. 1 Bonpocsl a5 cobeceqoBanus (YCTHOrO onpoca):

Pa3zgen «MexaHuka»
Tema " Knnemaruka"
1. Yro uzyuaer pusuka

2. HazoBuTe 0COOCHHOCTH Hay9IHOTO METO/a IMo3HaHusA? UTo Takoe HaOJI0ICHHE, SKCIICPUMEHT,

Teopus?

HazoBure n3BecTHbie Bam
UYTo Takoe MOrpeurHocTh?
Uto u3y4yaet MexaHuka?

Yro Takoe MaTrepuanbHas

©CoOoN O~ W

3aKOHBI (PU3UKH U TPAHUIIBI UX TPUMEHEHHUS.

Y10 HaA3BIBAIOT MEXAHUYECKUM JBMKEHUEM?
KakoBa ocHOBHAas 3a7a4a MEXaAHUKHU?

TOoUKa?

. Yto Takoe cucremMa orcuera?

10. Yro Takoe TpaeKTOpHs, IyTh, IepeMenieHue?
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11. Yo Takoe nmocTynaTelbHOE IBUIKEHUE?

12. Kakoe nBM)XEHHE Ha3bIBAETCS PABHOMEPHBIM MPSIMOITHMHEHHBIM?

13. ®wusuueckuii cMbica ckopocTH. POpMyIia CKOPOCTH MPH PAaBHOMEPHOM MPSIMOJIMHEHHOM
neuxkeHnd. Equnaunel usmepenus. I'paguk 3aBUCHMOCTH CKOPOCTH OT BPEMEHH.

14. Koopaunata Tena npu paBHOMEPHOM MpsiMOJIHHEHHOM ABrkeHnH. @opmyna. ['padpuk.

15. Kakoe nBmkeHHe Ha3bIBaeTCs HepaBHOMEPHBIM? UTO Takoe CpeHssi CKOpocTh? MrHOBEHHAs
CKOpOCTb?

16. Yro Takoe yckopenue? ®opmyna. ETMHUITEI H3MEPEHHS.

17. CxopocTs Tena nmpu paBHOYCKOpEeHHOM JiBrxkeHud. @opmyina. ['paduxk.

18. Koopaunara Tena ajisi paBHOYCKOPEHHOTO MpsiMosinHeitHoro aemxenus. @opmyna. ['padux.
19. Yro Ha3BIBaIOT cBOOOIHBIM MageHueM? YUeMy paBHO YCKOpEeHHE CBOOOAHOTO naaeHus? Uro
OHO O3Hauaer?

20. Yro Takoe BpamaTeabHOE ABIKEHHE TEJl, pPABHOMEPHOE JBM)KEHHUE 110 OKPYKHOCTH?

21. Kak HampaBJIeHbI CKOPOCTb U YCKOPEHHE Tela, IBUKYIIETOCs M0 OKPYKHOCTHU?

22. lleHTpOCTpEMUTEIILHOE YCKOPEHHE, KOTIa BO3HUKAELT, 110 KaKOH (OopMyJie paCCUUTHIBACTCS ?
23. Yto Takoe nepuos BpameHua? B kakux equHUIIAX OH U3MepseTcs?

24. Yro takoe yactoTa BpauleHua? B Kakux eJuMHHALIAX OHA U3MEpseTCs?

25. Yto Takoe yriioBasi CKOpOCTh BpamieHus? KakoBa ee equHuIa U3MepeHus?

26. Kakoii ¢hopMymoii cBsi3aHbI YI0Basi U JMHEHHAs] CKOPOCTH.

Tema " /lunamuka"

27. UYro uzyvaer nuHaAMHKa?

28. Cdopmynupyiite nepblii 3aKkoH HploTOHA M IPUBEAUTE IPUMEDHI.

29. Yro Takoe wHepIMaNbHas cuctema orcuéra? [IpuBenure mpuMepsl.

30. Yrto Takoe HHEPTHOCTH?

31. [aiire ompe/eneHue CHITBI H KaK OHA CBsI3aHA C YCKOPEHHUEM TeJa.

32. CdopmynupyiiTe U 3anUIINTe BTOPOi 3ak0oH HbI0TOHA, MpUBEAUTE IPUMEPHI.

33. Kak HaiiTu mMaccy Tena?

34. CdopmynupyiiTe u 3anumuTe TpeTuil 3akoH HproTOHa, MpUBEIUTE IPUMEPHI.

35. Cwuuel ynpyroctu. Korna Bo3HHKaeT, kakyio npupoay umeet? ChopMynupyiTe U 3aruimTe
3akoH ['yka. IIpu kakux ycnoBusix oH Beinonssercsa? [Ipusennure npumep.

36. 3axoH BceMHpHOTO TATOTEeHUs. [ Kakux Ten oH BeIMonHseTcs? Hapucyiite bl
BCEMUPHOI'O TATOTEHUS, IEUCTBYIOIINE MEXNY 3eMiI€n u JIyHOMH.

37. [aiite ompeneneHne CHUITbI TSKECTH.

38. Uro takoe Bec Tena? Uto Takoe meperpys3ka i HeBECOMOCTbh, PH KaKUX YCIOBUSAX OHU
HOSIBJISIFOTCS ?

39. Yemy paBeH BecC Tena, €CIIM OHO HaXOJUTCS Ha TOPU30HTAIbHOI HEMOIBIXKHOM ornope? ormopa
JBAKETCS PABHOMEPHO BBEPX? ONOPA JBUIKETCSA PAaBHOYCKOPEHHO BBEPX? OMOpa JABUKETCS
PaBHOYCKOPEHHO BHU3?

40. Cuna tpenus. Korja Bo3HHKaET, KaKyro MPUPOIY UMEET, 10 KaKoi Gpopmyiie
paccUnTBIBAETCS, OT YETO 3aBUCUT?

41. Ha3oBuTe BUIBI CHII TPEHHUS.

Tema ""3akoHbl coxpaHeHHs B MexaHuKe'"

42. Yro Ttakoe ummnyinsca tena. opmyna. Eaunuie namepenus?

43. 3anmmuTe BTOpOii 3ak0H Hp0TOHA B MIYITbCHOM (hopme.

44. Kaxas cucrema el sBisiercs 3aMKHyToi? ChopMynupyiTe U 3aUIINTE 3aKOH COXPaHEHUS
HMITYyJIbCa.

45. Mexannyeckas padora. @opmyna. Enununa namepenus. [Ipu kakux ycnoBusix paboTa CHITbI
IIOJIO’KUTEIIbHA, OTPULIATENIbHA, paBHA Hy0? [IpuBeauTe mpuMepsl.

46. Kunernueckas sueprusi. Dopmyna. Exunuist usmepenus. Teopema 0 KWHETHYECKON
JHEPIUHu.

41



47. TlorenuumanbHas sHeprusi. Dopmyna. Enununst usmepenus. PaboTa cuibl TsxecTu.
KoncepBatusuble cuiibl. KOHCEpBaTHBHBIE CHCTEMBI TEII.

48. TlomHas MexaHMUYECKas SHEPTHs Tela. 3aKOH COXPAHEHUS IMOJHOW MEXaHUYECKOW YHEPTHUH.
49. 3akoH mpeBpalleHus SHEPTHH.

Tema «Mexann4eckue K0J1e0aHUA U BOJTHBD)

50. Yto Takoe MeXaHUYECKUE KOJICOAHMUS.

51. Kaxkue xonebaHus Ha3bpIBAIOT CBOOOTHBIMU? [IprBeAuTE MpUMEpHI.

52. Kakue koneOaHus HA3BIBAIOT BRIHYXICHHBIME? [IpuBeArTE IPUMEpHI.

53. Kakue koneOaHus HA3bIBAIOT TApMOHUYECKUMU? 3allUIINTE YpaBHEHUE TAPMOHHUECKUX
KoJeOaHuH.

54. Yro Takoe aMIIUTYy1a KoJeOaHus?

55. Uro takoe nepuox konedanusa? @opmyna. EAuMHUIBI H3MEpeHUs.

56. UYto Takoe yactora Konebanus? @opmyna TUHEHHON 4acTOThI KoseOaHus. EquHuIist
U3MEpEeHUsI.

57. Yro Takoe (ha3za rapMOHUYECKOTO KOIcOaHM?

58. Uro mpencrasisieT coboii sBienue pesonanca? [Ipuseaure npumepsl.

59. Kounebanus npy>KMHHOTO ¥ MaTeMaTH4eCcKoro MasiTHuka. [IpeBparienue sHepruii.

60. Yro takoe mexanndeckas BosHa? [IpomonbHas BoiHa. [lonepeunas BoiHa. [IpuBeaute
npumMepsl. [leproa Bonubl. Yactora. /[nnHa.

61. Ckopoctb BoJHEL. CBSI3b CKOPOCTH, IIEPUOJIA, YACTOTHI, ITHHBI BOJTHBI.

62. Yto mpencraiseT coboi 3BykoBas BosiHa? CKOPOCTh 3BYKOBOM BOJIHBI, YIIbTPa3BYK,

nH(ppa3ByK.

Paznea «MoJgiekyasipHasi Gu3nka U TePMOAMHAMMKA

Tema "OcHOBBI MOJIEKYJIAPHO-KHHeTHYecKol Teopun (MKT)"

63. Cdopmymnupyiitre ocHoBHBIE mooxeHuss MKT. Kakue onbIThl OATBEPKIAOT 3TH
IOJIOKEHHUS?

64. UYro Takoe OTHOCHTEIbHASI MOJIEKYIsipHas (aToMHas ) Macca? EauHUIBI U3MepeHwsl, T11e
HAWUTH.

65. Yto Takoe KOJIMYECTBOM BEIECTBA U €ro eauHuIa u3Meperus? Uro Takoe 1 mons? Yuco
ABorazpo.

66. MonsipHas macca. Kak nHaiitu. EquHUIBI U13MEpeHUs.

67. OObscHUTE ABIEHHE OPOYHOBCKOTO JIBUKEHUE?

68. OObscHuTe nporece A dy3nn? Kak MOKHO yBETHIUTH/YMEHBIITUTH CKOPOCTh AP Py3un?

69. Ha ocHOBE MOJIEKYISIPHOTO CTPOCHHS BEIIECTBA OOBSICHUTE CBOMCTBA TA30B, KUIKOCTEH 1
TBEPJBIX TEI.

70. Yro Takoe maeanbHbIi ra3? [lepednciuTe ero OCHOBHBIE CBOWMCTBA.

71. Kakum o0pa3oM ras mpou3BOAUT JIaBJICHUE Ha CTEHKY cocya?

72. Kax cBs3aHO JaBJICHUE Ta3a CO CPEAHECH KMHETHUSCKOW SHEPTUeH JIBYKEHUH €ro MOJICKYJ?
73. UYTto Takoe TemaoBoe paBHOBecHe?

74. Yrto Takoe TeMIiiepaTrypa U 4YTO OHA XapaKTepu3yer?

75. Yro Takoe abcostoTHas mkaia temneparyp (mkaita Kenassuna)? Uto Takoe aOCOMIOTHBIN
HyJIb? KakoB CMBICI 3TOr0 MOHATHS ¢ TOUYKHU 3peHus MKT?

76. KaxoB mpHHIIUN TOCTPOEHHS aOCOITIOTHOM HIKAJIBI TEMIIEPATyp U TeMIEpaTyPHOH IIKaIbI
Henvcua? Kakoe cootHomenune mexay remneparypoi B °C u K?

77. Kak cBd3aHa cpeiHsAsl KHHETUYECKAsl DHEPTHS IOCTYNATENBHOIO ABM)KEHHS MOJIEKYJI C
aOCOJIIOTHON TeMITepaTypoil.

78. Kakumu napameTrpamu ONKCHIBAETCS COCTOSIHHUE UaeanbHOTo ra3za? Kakoe ypaBHeHne
CBSI3BIBACT MEXTY COOOH ATH mapaMeTphl?

79. Kakoii mpouiecc HazpIBaeTcst n3orepmudecknum? 3akoH boins-Mapuotra. ['paduk.

80. Kaxoit mporiecc HazpiBaeTcst n300apubM? 3akoH [eli-Jlroccaka. ['paduk.

42



81. Kakoit mporiecc HazpiBaeTcst n30xopHbiM? 3akoH [apmns. ['paduk.

Tema "OcHoBbI TEPMOANHAMUKH "

82. Uro m3ydaer TepMoaHAMHUKA?

83. Uto Takoe BHyTpeHHssI Heprusa? Kak paccuntaTs BHYTPEHHIOIO SHEPTUIO OJTHOATOMHOTO
HIealLHOro rasa?

84. Kaxue BbI 3HaeTe CIIOCOOBI M3BMEHEHUS BHYTPEHHEH dHepTrun?

85. Tloyemy rassl pH C>KaTUM HarpeBarOTCs?

86. Bcerna mu u3MeHseTCs TEMIIEpaTypa CUCTEMBI B pe3yJIbTaTe Terionepeaayu?

87. Kak B TepMonHaMuKe HalTH pabOTy raza npu U300apHOM IMpOIlEcCe.

88. B deM 3akirro4aeTcs reOMETPUIECKUI CMBICI paboThI ra3a?

89. Kaxk HaliTH KOJMYECTBO TEILIOTHI IPU HArpeBaHUU Teja, IJIaBICHUU, TapooOpa3oBaHUN?
90. CdopmynupyiiTe U 3aITUIIATE TIEPBHIN 3aKOH TEPMOJIUHAMUKH.

91. Yro Takoe aguabaTHbIN Tiporecc?

92. Yto Takoe TerioBoi ABUraTeNb? M3 KakuX OCHOBHBIX YACTECH COCTOSAT TEIUIOBBIC MAITHHBI?
93. Kax naiiti KIIJI neurarens? [Touemy KIIJ] TeruioBoro nuratesns He MoxkeT ObITh 100%?

Tema ""ArperarHblie cOCTOSIHHMSI BelllecTBA U (pa3oBble nepexoabl’

94. Yrto mpencTaBisIFOT COO0M MPOIIECCHI TIABICHUS/KPUCTATA3AINAN ?

95. Ilouemy Temmeparypa Tej IpH IUIaBICHUH/KPUCTAIUIN3ALUN HE MEHAETCS?

96. Yro Takoe mapooOpazoBanue? HazoBure BUIBI MapooOpa3oOBaHHS

97. Ot yero 3aBUCUT CKOPOCTb MCIIApPEHUs?

98. Kak n3mensieTcs remreparypa >KUJKOCTH IPU UCTIapEHUN

99. OO0msacHuTe npouecc ucnapenus ¢ Touku 3peHust MKT.

100. Yro Takoe quHaMuveckoe paBHoBecue? Kakoi map Ha3pIBaeTCs HACHIIIEHHBIM,
HEHACHIILEHHBIM?

101. OOBsicCHUTE 3aBUCHMOCTH JIaBJICHUS HACHIIIICHHOTO Tapa OT TEMIIEPaTypPHhI.

102. Yro npeacrasnser coboi npouecc kunenus? [Ipn kakoM yciI0BUU OH HACTymaeT?
103. Tlouemy, moka *)HJIKOCTh KHIIUAT, €€ TEMIIEpaTypa He U3MEHSIETCS?

104. Kax 3aBUCHT TemIiepaTypa KUIEHUs OT BHEIIHETO JaBJIEHUS U ToyemMy?

105. Yro Takoe OTHOCHUTEINIbHAS BIAKHOCTH BO3/TyXa?

106. IlepeuncnuTe BEIWYMHBI, XapaKTEPU3YIOIIME BIAXKHOCTh BO3/yXa (a0COIIOTHOM U
OTHOCHUTEJIbHOM BJIaXKHOCTH)

107. Kaxwue BbI 3HaeTe NpuOOPHI JUIsl U3MEPEHHUS BIAXKHOCTH BO3yXxa?

108. KaxoBbl CyOBEKTUBHBIC OLIYIICHHUS BIAXHOCTH BO3IyXa yeraoBekom? [IpuBeanTe mpumepsi.

5.2 IlpuMepsbl TeCTOBBIX 32/ 1aHHUIA
Bapmuanr 1

MMPOUYUTAMTE TEKCT, BLIBEPUTE OJVH IMPABUIbHBII BAPUAHT OTBETA U 3ANMIIUTE ET'O B BUJIE BYKBbI

3ananue 1 EquHuna n3MepeHus CHJIbI TOKA:
a) Bonpt

6) Ammep

B) OM

r) Barr.

3ananue 2 /ljisi KAaKOro U3 3J1€EMEHTOB €N XaAPAKTEPHO CBOICTBO «MHAYKTHBHOCTb):
a) KaTyIlKa

0) pe3uctop

B) KOHJIEHCATOP

T) KJIIOY.
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3ananue 3 3aKOH COXpaHEHUS UMITYJIbCA IJIACUT:

a) HUMITYJIBC TCJIa HC MCHACTCA C TCUCHUCM BPCMCHHU.

0) CyMMapHBIi UMITYJIbC BCEX T€JI B 3aAMKHYTON CUCTEME OCTAETCS MOCTOSHHBIM.
B) UMITYJIbC CHJIBI pAaBE€H U3MEHEHHIO UMITYJIbCA TETa.

T') UMITYJIBC TeJla IPSIMO IPOMOPLUOHANIEH €r0 CKOPOCTH.

3ananue 4 Uto u3yyaer KHHeMATUKA?
a) HpI/I‘-II/IHBI BO3HUKHOBCHUA IBHUXCHUA,

0) MEeXaHUYECKOe JABMKEHNE O3 BBISICHCHHUSI €T0 MPUYHNH;

B) B3aUMO/ICHCTBUE TEII;
T') CHJIbI, IEUCTBYIOIIME Ha TEJIO.

3AJAHUE HA YCTAHOBJIEHUE COOTBETCTBUSA

3aganue 5 YcTaHoBUTE COOTBETCTBHE MeK1Y (pU3HYeCKO BeJIUUNHON U €€ eInHUIIeN:

duznyeckasi BeJJNIUHA Ennnnna usmepenusi (CH)
1)  Cuna a) Lxoyne (JIx)
2) Macca 6) Cekynpa (¢)
3) CkopocTb B) Metp B cekyHay (M/C)
4) Bpems r) Kunorpamm (kr)
5) Pabora, 3Heprus 1) Heroton (H)

3aganue 6 YcTaHOBUTE COOTBETCTBUE MEXK/Y SBJICHUEM U MOJIOKEHUEM MOJIEKYIISIPHO-KUHETHYECKON
teopur (MKT), koTopoe 0OHO MOATBEPKAAET:

SBaenue MouuekyasipHo-kuHeTn4eckas reopus (MKT)

a) CKopocTb IBMXKEHMS MOJEKYJI 3aBHCHT OT
TEMIIepaTyphl

1) 3amnax [[BETOB pacpoCTpaHsETCs 0 KOMHATE

2) CtanbHOI IIApUK He CKUMAETCs nanbliaMu | 0) Mex1y 4aCTHUIIAMH €CTh TPOMEKYTKH

3) Macno He cMemmBaeTCs C BOJOH, a | B) YacTHIIBI B3aUMOJICHCTBYIOT (IPUTSDKCHHUE)

coOupaeTcsi B Karum

4) Bo3ayx B HacOcCe JIETKO CKMMACTCS r) Ha wampix npeobnagaer

OTTAJIKUBAHHUC

PaCCTOAHUAX

5) B crakaH ¢ ropsiaeii Bo/i0it yaii 3aBapuBaercs | J{) YacTHIbl HEIPEPHIBHO XaOTHYECKH JIBUKYTCSI

obIcTpee

33[{3]—[“6 7 YcTaHOBUTE COOTBETCTBUE MEXY TCPMUHOM U BEPHBIM OIIMCAHUEM.

Tepmun Onucanue

1) Dnextpuueckoe nosie | a) BekTopHas BenMunHa, paBHAs OTHOIIICHUIO CUJIBI, ICHCTBYIOIICH Ha
MPpOOHBIN 3apsl, K BETUYMHE 3TOTO 3apsjia; XapaKTepU3yeT ToJie B
JTAHHOM TOYKE.

0) PaGora mons Mo MEpEeMENmEHUI0 EIUHUYHOTO TOJIOKHUTEIHHOTO
3apsga W3 JaHHOM TOYKM B OECKOHEYHOCTH, JSHEpreThdecKas
XapaKTePUCTHKA TIOJIS.

2) Hanpsox€HHOCTD
AIIEKTPUIECKOTO TTOJIS

3) Iorennuan
AIIEKTPUIECKOTO TTOJIS

B) Ocobas ¢opma mMarepuu, MOCPEICTBOM KOTOPOU OCYIIECTBIISETCS
B3aUMOJCICTBUE MEXAY dJICKTPUYECKUMHU 3apsiiaMH.

r) YcinoBHblE JTUHUHM, KacaTelbHbIE K KOTOPBIM B KaXKJIOMl TOUKe
COBMNAJAIOT C HAMPABICHUEM BEKTOpa HANpPsHKEHHOCTH; HAUMHAIOTCSA
Ha «+», 3aKaHYMBAIOTCS HA «).

4) CusoBble THHUU
AIIEKTPUIECKOTO TIOJIS
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5) [punnun 1) Hanpsk€HHOCTD 1OJIS CUCTEMBI 3apsiIoB paBHA BEKTOPHON CymMMe
CYNEPIO3ULINH IS HaIpsDKEHHOCTEW  TOJIEH, CO3JaBacMbIX KaXABIM  3apsAloM B
JJIEKTPUYECKUX OJIEH OTJICJILHOCTH.

3AJAHUS OTKPBITOI'O TUIA (OTKPBITHI OTBET, BE3 BLIFOPA BAPUAHTOB)
IPOYNATAUTE TEKCT 3AJTAHWSA, BHISBUTE OOPEJIEJEHME.

3ananue 8 M3meneHure nojokeHus Tefa (UM ero yacTei) B MPOCTPAHCTBE OTHOCUTENIBHO JIPYTUX TEJI C
TEYEHHEM BPEMEHU, Ha3bIBACTCA . ... BRISIBUTE OnpeieieHHe.

Sanafme 9 dusnueckas BCJIMYMHA, KOTOpad XapaKTCPHU3YyCT SOHCPTUIO ABUXKCHUA TCJIA. Ona OMpCaAcIsICT
3arac SHEpIruu Tcia, o6naﬂafomero CKOPOCTBIO, HA3BIBACTCA .. .. Brisasute OIpCaACIICHHUEC.

3apanume 10 Xaortmdueckoe (OecropsaoyHOE) ABMIKEHHUE MEIbYANIIMX YAaCTHIl, B3BEIICHHBIX B
KHUJKOCTU WM Ta3e, KOTOPOE€ BO3HUKAET M3-3a CTOJIKHOBEHUU C MOJIEKYJIaMHU OKpYKaloleh Cpefibl,
Ha3bIBacTCH .... BbIsiBUTE onpeneneHue.

3anganne 11 Cocrapisiolas yCKOpPEHUS Tella, XapaKTepu3yroas ObICTPOTY U3MEHEHUs HAIlPaBIJICHUS
BEKTOpa CcKopocTH. HampaBineHO K ULEHTPYy KpUBU3HBI TPAacKTOPUM, Ha3bIBAeTCs... DBwraBute
OIpeleIcHueE.

3AJJAHUE HA YCTAHOBJIEHUE HOCJIEAOBATEJIBHOCTH

3aganme 12 YcraHoBHTEe NPAaBWIBHYK MOCJIEA0BATEIBHOCTh JTANOB pacdyéra padoThI
H1eAJIbHOI0 Ta3a 1o rpauky 3aBMCHMOCTH JAaBJIeHUs 0T 00béMa (pV-1uarpamMmasl):

1. OnpenenuTts MI0MIAAb 101 COOTBETCTBYIOLIUM YYaCTKOM JHarpaMMsl (3TO U ecTh paboTa rasa).

2. YCTaHOBUTH TUI Ipolecca (M300apHbIiA, H30TEPMUYECKHUNA, H30XOPHBIH ) MO BUAY AUATPaMMEI.

3. IIpuMeHuTH COOTBETCTBYIOIIEE YPaBHEHUE COCTOSIHUS (Hanpumep, 3akoH boitnsa-Mapuorra,
I'eii-JIroccaka wiu ypaBHeHue MenneneeBa-Kianelipona) s HaX0KJI€HUS CBSI3U [TapaMETPOB.

4. TloxcraBUTh U3BECTHBIE 3HAUEHUS B (hopMyny /Ui pacyéra paboThlI.

Bapuantsl 3Tano: A) 1 -2 -3 —-4b)4 >3 —-2—-1B)2>1—-4-31N3—>1—-54->2

3anuiuTe COOTBETCTBYIOINIYIO MOCIEI0BaTENbHOCTh LIU(P ClIeBa HAIIPABO:

3aganue 13 YcraHoBuTe NPaBUJILHYIO MOC/I€I0BATEILHOCTH IATOB PellleHHs 32/1a41 HA PacyéT
HANPSKEHHOCTH MOJISl CHUCTeMbI 3apsiioB. 3anmuiiuTe B Ta0JAUIly HOMepa IIATOB B HY:KHOM
nopsaKe:

1) mojcTaHOBKA YMCIOBBIX 3HAUYCHUI U3 YCIIOBHUS 33]]aUd M BBIUMCIICHUE.

2) CIIOKUB BEKTOPHO, HAXOAMM MOJIY/Ib PE3yIbTHPYIOIIET0 BeKTOpa Mo Teopeme ITudaropa (eciu
KOMITOHEHTBHI 110 OCSIM U3BECTHBI) MITH Yepe3 TPUTOHOMETPHUIO (€CITH 3a/1aHbl YIIIbI).

3) mocie TOro Kak HampaBJICHHs YCTAHOBIICHBI, IEPEXOIUM K allreOpanyeckoMy CJI0KEHUIO BEKTOPOB
HaIpsHKEHHOCTH.

4) aHANM3MpyeM 3HAKH 3apsIIOB U OIPEIENIIeM HalPaBICHHE BEKTOPOB E 11 KaX1oro u3 Hux. D10
KPUTHUYECKH BOXKHO, TaK KaK HAMPSHKEHHOCTh — BEKTOPHAs BEJMYMHA.

3anmumnImMTe COOTBETCTBYIOIIYIO MTOCIIEI0BATEIFHOCTD UG CIeBa HAIPABO:

3ananue 14 CHapsa maccoii 10 Kr, BBIIYIIEHHBIM BEPTUKAIBHO BBEPX, B BEPXHEN TOUKE TPAEKTOPHUU
paspbiBaeTcss Ha JBa ockousika. [lepBbIii ockojok Maccoi 3 kr mpumoOperaer ckopocth 400 wm/c,
HaIpaBJIEHHYIO TOPU30HTaNbHO. Ompenennute CKOpoCcTh BTOPOrO OCKOJKAa (Maccol 7 Kr), eciau
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W3BECTHO, YTO OH Cpa3y Mociie pa3phiBa MMajlaeT BEPTUKAIBHO BHU3.
YcTraHoBHTe NPABWIBHYIO M0CJI€10BATEIbHOCTD 1IATOB PelIeHHs:

1. 3anwucarh 3aKOH COXpPaHEHUSI UMITYJIbCA JJIsI CHCTEMBI JI0 pa3phIBa.

2. Haiitu ummynbc nmepBoro ockoika (macca 3 kr, ckopocth 400 M/c, HarpaBiieHHas TOPU30HTAIIBHO).
3. OmpenenuTh UMITYJIBC BTOPOTO OCKOJIKA, 3Hast ero maccy (7 Kr) U TO, YTO OH yIajl BEPTUKAIBHO
BHU3.

4. 3anucaTh 3aKOH COXpaHEHUSI MEXaHMYECKOM SHEPTUH JJI CUCTEMBI J0 U MOCJIE pa3phiBa.

5. Pemuth cuctemy ypaBHEHUH 17151 HAXO0XKJIEHUSI CKOPOCTH BTOPOT'O OCKOJIKA.

Bapuauntsl oTBeTa:

A)l -2—-53—-54->5

b)2—>1—-3—-54->5

Byl »3—-52—54->5

N3—-1-2—-4-5

3aganue 15 YcraHOBUTE NpPaBWIBHYIO IOCJIEI0BAaTEIbHOCTh 3TAllOB, ONMCHIBAIOIIMX MEXAHU3M U
0c00E€HHOCTH OPOYHOBCKOT'O IBM)KEHUS, OT HAYaJIbHOTO HAOJIOACHUS SBJICHUS JI0 €r0 TEOPETHUECKOTO
00bsicHeHUs. 3anuIIUTe B TA0JIMILy HOMEpPa 1IAroB B HY’KHOM MOPSI/JIKe:

JIEeMEeHTBI /Il YHOPAI0YUBAHMSA

1 MHTEeHCUBHOCTh OpOYHOBCKOI'O JBHM)KEHHS BO3pAcTaeT IpPHU IOBBIILIEHUU TEMIIEPATypbl CpPEJbI.
2 B pe3ynbTare HECKOMIEHCHUPOBAHHBIX YIapOB OpOYHOBCKAas 4acTHIlAa COBEpLIAET OeCHOpsI04HOE
JBUKEHHUE.

3 Teopetnueckoe 060cHOBaHUE (Teopust DUHIITENHA) TOSBUIIOCH yXKe KaK UTOT OCMBICIICHUS SBJICHUS U
CTaJIO BaJKHBIM JI0Ka3aTEJIbCTBOM PEAIbHOCTH MOJIEKYJI.

4 Monekyibl )KUJKOCTHU (MJIM ra3a) HaXOJAATCS B HEPEPHIBHOM Xa0THYECKOM TETJIOBOM JIBUKEHUU.

5 BpoyHoOBCKast 4acTUIa UCIIBITHIBAET HECKOMIIEHCUPOBAHHbBIE Y1aphl MOJIEKYJI CPEJIbI C Pa3HBIX CTOPOH.

5.3 BapuaHThl 3a1aHMii 1J51 KOHTPOJIbHBIX padoT

Bapmuanr 1.
1. TIInor mneBET 1O TeYeHHIO peku. KakoBo ero [BIKEHHE OTHOCHUTEIHHO  BOJIBI,
OTHOCUTENBHO Oepera?
2. Kakue HYXHO BBIIOTHUTH H3MEPEHHsS, YTOOBI OMPEICNUTh CKOPOCTh JBIIKEHHUS Tela MpHU
PaBHOMEPHOM MPSMOJIUHEHOM JBUKEHUU?
3. Yckopenwue Tena paBHO 2 M/c2. Ha cKONBKO H3MEHHTCS CKOpOCTh Tena 3a 1 ¢?
4, VYnaBmuid Ha TMOA MAY OTCKOYMJI BBepX. Kakue cuibl AeicTBOBalM Ha MY, KOrJa OH Majall
U Koraa orckakupai? [louemy Ms4 ¢ IPOKOJIOM HE OTCKaKHUBaeT?
5. Ha mpyxuny noasecunu 1py3 Becom 10 H. KakoBa BenmnunHa cwiibl ympyroct, BO3HUKIIEH
B nipyxuHe? OOBSICHUTE, TOUEMY BBl TaK CUUTAETE.
6. Ha meHre TpaHcmoprepa JeKHT Tpy3. M300pa3uTe CHIIbI, NEHCTBYIOIMME HAa TPY3 CO CTOPOHBI
JIEHTBI, KOTJ]a OH JIBUJKETCS HAaKJIOHHO BBepX. HazoBuTE 3TH CHUIIBIL.
7. Kak nBuranace Obl JlyHa, ecnmm Obl mcue3no TsaroteHue Mexnay Jlynoit m 3emueii? Ecnm Ob
JlyHa octaHoBuIach Ha opouTe?

8. Ilpm kakoM COOTHONIEHWH CHJ, JCUCTBYIOIIMX HAa aBTOMOOWIIb, OH OyIeT JBUTAThCA
PaBHOYCKOPEHHO TI0 TOPH3OHTAILHOMY YYacTKy JOpPOTH C Y4YeTOM CHJI  CONPOTHBIICHUS
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IBUKEHHIO. PelieHne conpoBoAUTe PUCYHKOM.

9. Ilpm KakoM COOTHOIIEHMM CHJ, ACHCTBYIOUIMX Ha a’3pocTaT, OH OyAeT pPaBHOYCKOPEHHO
IIOJIHUMATbC BEPTUKAIbHO BBEPX INPHU Y4E€T€ CHUJI COIPOTUBIEHHUS JABMKEHHIO. Peuienue
COIPOBOJUTE PUCYHKOM.

10. Manpuuk Maccoit 50 Kr kayaercs Ha Kadensx. Bec Manpumka B HMXKHEW TOUYKE TPACKTOPUHU
oonmpmie waum Menbme 500 H? Yemy paBHO W Kyaa HampaBiICHO YCKOpEHHE MallbudKa B
HIDKHEH Touke Tpaekropuu? Kynma HampaBieHa CKOpOCTh MajbuMKa B JIIO0OW  TOUKe
TpaeKTopuu?

11. Korna cuina, aelicTByrolias Ha T€J10, HE IPOU3BOAUT pabOTHI IPU NEpPEMEIIEHUH Tena?

12. TlpuBeautre npuUMepbl  HCIOIb30BAaHUS  MOTEHIMAIBbHON  SHEpruu  J1eOpMHUPOBAHHBIX
MPY>KUH.

13. OOwbscHUTE, MOYEMY €IUHUIIBI SHEPTUU TE KE, YTO U CTUHUIIBI PAOOTHI.

14. Onumwure omnbIT, B KOTOPOM MOXXHO MPOCIEAUTh MEPEX0] KUHETUYECKOW OHHEPruu B
MOTEHIIUATIBHYIO U 00paTHO.

15. [IlpuBeautre mnpuMepbl HCIONb30BAHUS IMOTEHLUMAIBHOM HHEPrUM TeJ, MOAHATBIX HaL
MMOBEPXHOCTHIO 3€MJIN.

16. Typuct B ogaom ciydae mpomen 800 M, a B Ipyrom - mpoexajg Ha BEJOCHIIeNE TaKoe XKe
paccrostnue. OAMHAKOBBIE JIU MOITHOCTHU OH pa3BUBaJ1?

17. Kakue wu3 mnepeuyuciIeHHBIX JBUKEHUHM SBJSIIOTCS MEXaHUYECKUMHU KojebaHusimu? A.
JBrkenue kavenen. b. JIBwkeHue MsA4Ya, nagaromero Ha 3ewiro. B.  JIBukeHue 3Bydaluen
CTPYHBI TUTApHI.

18. Kakue wu3 mnepedncleHHBIX KojeOaHul sBisIOTCs cBoOboaubiMu? A. Konebanus rpysa,
MOJIBELLIEHHOTO K  MpYXHUHE, II0CJI€ OJHOKPAaTHOTO €ro  OTKJIOHEHUS OT  IOJOXCHHS
paBuoBecus. b. Konebanus muddysopa rpomxoroBoputenis BO BpeMs pabOThl MPHEMHHKA.
B. KonebGanuss rpy3a Ha HUTH, OJUH pa3 OTBEAEHHOTO OT TIOJOKEHUS paBHOBECUS U
OTIIYILIEHHOTO.

19. Ha pucynke mnpuBeneH TrpaduK X, CM TapMOHHYECKUX KOJICOaHWH. YKaXHTE aMILTUTYIY,
MEPUOJT ¥ YaCTOTY KoJieOaHUil.

X, cm
10

20. Kakue u3 nepeuyucleHHbIX KoyieOaHMi sBIAIOTCA BBIHYKACHHBIMU? A. KonebaHus kauenei,
packauMBaeMbIX dYelloBeKOM, crosimiuM Ha 3emie. b. Konebanme crtpyHsl rutapel. B.
Konebanus variek pel4yakHBIX BECOB.

21. B ugem omimume rpaduka BOJTHOBOTO IBHKECHUS OT TpaduKa KoiaeOaTeIbHOTO IBIKEHHS?

22. KakoBbl CBOICTBa MEXaHHYECKMX BOJH? YKaXuTe NpaBWIbHbIE YTBepkIeHHs. A. BoiHbl
nepeHociaT oHHepruto. b. BomHel nepeHocar BemectBo. B. MCTOYHMKOM BOJIH — SIBJISIFOTCS
KOJIEOITIOLIHECs Tena.

23. Tlouemy aBFOKEHHE MOJICKYJI HUKOT 1A HE MPEKpaIiaeTcs?

24. llpuBeaure NpPUMEpPHI ONBITHOTO OOOCHOBAaHUS TOJOXKEHUH MOJEKYIIPHO-KMHETHYECKOM
TEOPUH.

25. Yrto sBusgercs HawOoliee HArJSAHBIM  ONBITHBIM  TIOATBEPKICHHEM  CYIICCTBOBAHHS
MOJIEKYJ1, IBUKEHHSI MOJIEKYJI, B3AUMOJICHCTBUS MOJIEKYI?

26. Kakas ¢wusmyeckas BenuurHa X BbImcisgercs no gopmyne x=nkT? 3mech n - KOHIEHTpanus
MoJieky, T - abconmoTHas TeMnepaTypa uaealbHOTo rasa.

27. Tlpwu xakoii Temriepatype 1o mkaie KeapBuHa KunuT Boaa?

28. Ha pucynke mpezacraBieH TrpaduK 3aBUCHMOCTH JaBICHHUS IAHHOW Macchl HIEaJbHOTO Trasa
oT Temneparypsl. OnpeneanTe Mpolecchl, yka3aHHbIe Ha rpaduke.
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0 m

29. Kaxoii 3Hak OyneT HMeTb MW3MEHEHHE BHYTPEHHEH OSHEpruM UACalbHOIO rasa IpH
annadaTUYEeCKOM pacuIMpeHnun?

30. Tasy mepemano kommuectBo TerioThl 150 [k, W BHEmIHWE CHJIBI COBEPIIWIM HaJ HUM
pabotsl 350 /[x Uemy paBHO H3MEHEHUE BHYTPEHHEN YHEPTUU?

31. Temmomas MamuHa 3a [HMKJ TMOJydaeT OT HarpeBareiiss KojauwdecTBO TeruioTel 1000 JIx wu
otnaét xonoaunbHuKy 600 k. Yemy pasen KII/I TeroBoit mammHel?

32. B uwnuHApe, reOMETPUUYECKH 3aKpbITOM IOPIIHEM, HAaXOAWUTCS BOAA M HACHIIEHHBIH Map.
Kak wu3MeHuTcss [aBieHuMe B LWIMHApPE NpU MEPEMEUICHUM TMOPIIHSA, €clu TemIepaTypa
MOJJIEPKUBACTCS TOCTOSTHHOM?

33. B repMmeTHUYecKH 3aKphITOM COCYyJI€ HAXOAATCS BoJa M BoasgHOW map. Kak wu3MeHUTCS
KOHIIEHTPALKsl MOJIEKYJ BOASIHOTO Mapa IpU HarpeBaHuu cocyzaa?

34. Kpyxka c BOAOH I1aBaeT B KaCTPIOJIe, CTOSAIICH Ha OTHE. 3aKUIINT JIM BOJIA B KacTproe?

35. Kakoe KoinM4yecTBO TEIUIOTHl BBIIGJIUTCS TNPU 3aMEp3aHUU 2 KI  BOJbI, B3ATOW IpH
temneparype 0 °C.

36. Kakas pusnueckas BeaIMunHa SIBJISETCS CUIOBOM XapaKTEPUCTUKOMN 3JIEKTPUUECKOTO 110JIs?

37. JlBa TOYEYHBIX OJEKTPUYECKHUX 3apsga ( M 2 Ha pPAcCTOSHUU I Jpyr OT Jpyra
ortasikuarorcss ¢ cwioil F. C  kakoil cuinoit OyayT OTTaJKMBaThCs OSTH  3apsAibl  Ha
paccrostHuu 2r?

38. Kak wu3MeHUTCS  3JIEKTPOEMKOCTh  BO3AYLIHOIO  KOHJEHcaropa MpU  yMEHbIIEHUH
paccTosiHUS MEX]ly IJIaCTUHAMHU B 2 paza?

39. Kakas (¢usnyeckas BeJMYMHA ONpENENsAeTCs OTHOLICHHEM IOTEHUUAIBbHOW 3HEPruu
ANEKTPUYECKOTO 3aps/ia B 2JIEKTPUUECKOM T0JIE K 3apsiay.

40. Kak u3MeHHMTCS NO MOJIYJI0 HANpsHKEHHOCTh SJIEKTPUYECKOro MOJsl TOYEYHOro 3apsia IpH
YBEJIMUEHUU PAaCCTOSIHUS OT 3apsiia B 4 pa3a?

41. Kakoe HampaBleHUE IPHHATO 3a HAMpaBICHUE BEKTOpa HANpPSHKEHHOCTH 3JIEKTPUYECKOTO
OIS

42. Pa3meppl MEIHOTO M JKEJIE3HOIO NPOBOJOB OAMHAKOBBL. CONpPOTHUBIEHHE KaKOro MpPOBOJA
00sb111e?

43. Kakum npubopom n3MepstoT HanpspkeHne? Kak ero BKIIIOYAIOT B LENb?

44. Kaxum npubopom uzmepstoT cuity Toka? Kak ero BKI04aroT B 1I€Tb?

45. Kycok cranmbHOM MpPOBOJOKM pa3pe3aid mnomojaMm. V3MeHWIOoCh JHM  CONpPOTHBIICHHE
poBoJIOKH? Bo ckonbko paz?

46. CoOpana nenb M3 HUCTOYHHMKA TOKAa, amIepMmerpa M Jammbl. M3MeHATCS 1M moka3aHHA
ammepMeTrpa, €clii B 1eNb BKIIOYUTH IOCIEOBAaTEeIbHO emé Takyio ke Jjammy? OTBer
o0ocHyiiTe.

47. Vcronmp3yst cXeMy OJIEKTPUUYECKOW WenH, H300paKEeHHOHM Ha pHCYHKe, YKaXuTe, Kakue
PE3UCTOpPHl  COEMHEHBl NapajulebHO, KakKhe IOCIeA0BaTelbHO, M CHIIy TOKa 4epe3 Kakoi
PE3NUCTOP NOKA3bIBAET aMIIEPMETP.

«3
48. Ha xakue 4acTUIbl ACHUCTBYET JIECKTPUUECKOE T0JIe? MarHUTHOE?
49. Kakum 06pa3oM MOKHO OOHAPY>KUTh HAJTMYUE B IPOCTPAHCTBE MArHUTHOTO T10JIsA?
50. MonHus ynapwia B SIIAK CO CTAIBHBIMU HOXKaMU UM BHIIKaMmu. [locie 3TOro oHM OKa3aiwch
HaMarHM4eHHbIMU. Kak 370 00bICHUTH?
51. OTKIOHUTCS JW MarHUTHas CTpeNKa, eciau e€ pa3MEeCcTUTh BOJM3M TydKa JIBHKYIUXCS
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YaCTHUII: &) JIEKTPOHOB; 0) aTOMOB; B) MOJIOXKHUTEILHBIX HOHOB?

52. MarnuTHas CTpenKa, MOMEIIEHHAas OKOJIO MpPOBOJAA, OTKJIOHWJIACh NPU MPOIYCKAaHUU 10
HEMy TOKa. 3a Ccu€T Kakod OSHEpruM coBeplieHa pabora, HeoOXoaumas Ui MOBOPOTa
CTpENKH?

53. Kak pacronoxeHbl MarHUTHBIE IIOJIIOCA COJICHOWJA, O OOMOTKE KOTOPOTO TEYET TOK
YKa3aHHOT'O Ha PUCYHKE HaIlpaBJCHUS?

TIIT™®

54. Yto Habmo1a10Ch B onbITe Amiiepa?
55. Kak wusmenutcs cwia Awmrepa, ACUCTBYIOIIAs HAa MPSIMOJIMHEHHBIM IMPOBOJHHK C TOKOM,

€ClIM  JIMHY  [POBOJAHMKA  YMEHbIUUTb B J1Ba  pasa.  IIpoBOJHHMK  pacmnosoXeH
MEPIEHIUKYISIPHO BEKTOPY MarHUTHOW MHIYKLIHH.
56. Ha pucynke npeacraBieHsl pa3inyHble CIOCOObI BPALLIEHUS! paMKH B OZJHOPOJHOM

MarHuTHOM nojie. B kakux ClIydasx B paMKC€ BO3BHHUKACT I/IH,ZLYKL[I/IOHHHﬁ TOK?

57. B MeramuiMueckoe KOJBI0 B TEYEHHE NEPBBIX TPEX CEKYH]I BBIIBUTAlOT MAarHuT, B TEYCHHE
CIIEAYIOIMX JBYX CEKYHJ OCTaBJSIOT MAarHUT HEMNOJBMKHBIM BHYTPU KOJbIA, B TEUYEHUE
MOCIEAYIOIUX TPEX CEKYyHJ €ro BBIIBUTAIOT W3 KOJIbLA. B Kakue NpPOMEKYTKHM BPEMEHH B
KaTyIIKe TeYET TOK?

58. Cuna Toka B KaTyIIKe Bo3pocia B Ba pa3a. Kak u3meHunach MHIYKTUBHOCTb KaTyLIKU?

59. [Ilpwm cune Toka 3 A B MPOBOJOYHON paMKe BO3HUKAET MarHUTHBIN moTok 6 BO6. Uemy paBHa
UHAYKTUBHOCTb paMKH?

60. B mpoBogHuke mpu w3MeHeHWH Cribl Toka Ha 1 A 3a 1 ¢ DJIC camomnmykuu 1 B. Uemy
paBHa UHAYKTUBHOCTb MPOBOIHUKA?

61. Kak wu3MeHHTCS TepHoj DJIEKTPOMATHUTHBIX KOJICOAaHWH B KOJIEOATENBHOM KOHTYpE, €CId
ekTpoéMKOCTh KOHZIEHCATOpa YBEINYUTH B J1Ba pa3a’?

62. Kak wu3MeHHTCS TepHoj SJIEKTPOMATHUTHBIX KOJIICOAaHWH B KOJIEOATENBHOM KOHTYpE, €CId
MHAYKTUBHOCTb KaTYIIKA YMEHBIINUTh B YEThIpE pa3za?

63. Cua Toka B KOHType BO3pociia B JiBa pa3za. Kak HW3MeHWIAach SHEPTHs MarHUTHOTO ITOJIS
KOHTYypa?

64. HHAyKTUBHOCTH KATyIIKM YMEHBIIWIACH B JiBa pa3za. Kak M3MeHWIacCh DHEPTUs MAarHHUTHOTO
I10JIs KaTyIIKH?

65. Kak HYXHO HM3MEHUTh WHAYKTHBHOCTh KOHTYpa, YTOOBI TPW HEW3MEHHOM 3HAYCHHH CHIIBI
TOKa B HEM SHEPIHsi MArHUTHOTO TIOJIS1 YMEHbILINIIACh B 4 pa3a?

66. Uepe3 KaTyIKy HHIYKTUBHOCTBIO 3 I'H TIPOTEKAeT IMOCTOSIHHBIA DJICKTPUYCCKHH TOK CHIION
4 A. Haiinute SHEpTryi0 MarHUTHOT'O TMOJIS KaTyLIKH.

67. Yrom Mexay 3epKalloM W TagaroImuM Ha Hero jdydom coctaBisier 30 0. Uemy paBeH yrou
oTpaxkeHus ay4a? Chenaiite pucyHOK, 0003Ha4MB Ha HEM yKa3aHHbIE YTJIbI.

68. Omnrtrueckas cuia JHH3BI 5 aAnTp. Beraucnure e€ gokycHoe paccrossaue. Kakas 3To nuH3a -
pacceuBaroias win cooupatoras’?

69. Kak ycrpoen dotoanmapar? ['ne u kakoe mojydaroT B HEM U300paKEHHUE MTPEAMETOB?
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70. Kakoit  nmedexr  3peHus  (OAM30PYKOCTH WM JalbHO30PKOCTh) Yy 4YellOBEKa,
MOJTB3YIOIIETOCS OYKaMHU ¢ cobuparommmu Jina3aMu? O00CHYHTE CBOM OTBET.

71. Ecmum CKBO3b pECHHMIIBI CMOTPETh Ha CBET YJIMYHOTO (OHAps, BOKPYT HETO IPOSBISETCS
pamxyKHbI cBeT. UeM 3TO 00BsACHUTD?

72. Ha pucyHke cxemMaTH4ecKH H300pa’keHbl BOJHBI KPAacCHOTO, (DHOJIETOBOTO M JKENTOTO LBETA.
Kakomy 11BeTy COOTBETCTBYET Kaxkaast BoJHA?

«> WwWyvwm
> JIAAAA,

B)
73. Tlocie moxas B COJNHEYHYIO IMOTOAY HWHOrAA HaOmromaercs pamyra. [louemMy HMMEHHO mocie
JOK]I U B COJTHEUHYIO MOT01y?
74. Yemy paBHa MaKCHMajbHas KHHETHYECKas OHEPrus (POTOIIEKTPOHOB, BBIPHIBAEMBIX U3
MeTana 1o AeiictBueM GpoToHoB ¢ sureprueii 8-10"1° [T, eciu padora BeIxoma 2-1071° Tx?
75. KakoB coctaB smep Bomopona °Hi u ypana 2®Ug2? UTo MOXHO cKa3aThb O KOIMYECTBE
HEHTPOHOB B sIIpax ¢ BO3pACTaHUEM HX MOPSIKOBOTO HOMEpa?
76. KakoB cocras m3oromoB nHeona 2°Neio, “Newo u %Ne1wo? Yro XapaKTEPHO I HM30TOIOB
OJIHOI'0 djieMeHTa?
77. DIEKTpOH B aTOME BOJOPOJA IMEpenién ¢ 4eTBEPTOro SHEPreTHUYECKOrO YPOBHS Ha BTOPOIA.
Kaxk nipu 3ToM nsmenumnace sueprust aroma? [louemy?
78. CKOJBKO KBAaHTOB C PA3JIMYHON SHEPrHEH MOXET HCIYCTUTh aTOM BOJOPOJA, €CIH SJIEKTPOH
HaXOJUTCs HA TPETbel opouTe?
79. OOBscHUTE, HoYeMy ¢ 3eMJIH HEJb3s1 YBUICTH JIFOOYIO TOUKY MOBEPXHOCTH JIyHBI?
80. TIlouemy ConHIile HE pa3yieTaeTcs, XOTS TEMIIEPATypa B €ro IeHTPEe JOCTUTACT 15 MIIITHOHOB
rpagycoB?
81. 3Besnoii kakoro Tuma ssisercs ConHie?
82. Kakyto popmy umeer Hama ["anaktuka?
83. U3 kakux XUMHUYECKHUX DJIEMEHTOB B OCHOBHOM COCTOST 3BE31bI7

Bapuanm 2.

1 B cy60oty 10 BO3BpamieHus B rapax aBToOyc caenan 10 pelicoB, a B BockpeceHbe -12. B
KaKoM M3 3TUX JIHEeH aBTOOYC mpoexain 6ompiuil myTh? CoBepiini 6ombliee nepeMenieHue?

2 3aBUCHMOCTh OT BPEMEHU KOOPAMHATBHI TOUKH, ABMKYIIEWCS BIOJIb OCH X, UMEET BUI X = 2
- 10t + 3t%. Omnmmmre xapakTep ABWKeHMA. KakoBbI HauaibHAas CKOPOCTh M yCKOpEHHE?
3anuuuTe ypaBHEHHUE ISl IPOEKIIMH CKOPOCTH.

3 Kaxkoit myts nmpoita€T cBoOOAHO Majiatoiiee Teao 06e3 HadyaabHOM CKOPOCTH 3a 5 CEKyH?

4 Teno maccoit 200 r mocne ynapa, mismierocs 0,02 ¢, mpuodbpetaet ckopocTs 5 M/c. Haittu
CPEIHIOI0 CUITY ylapa.

5 Jl11 paBHOMEPHOTO IEpEMEILIEHUS CaHEH 110 cCHeTy npuilaraercd cuia 25 H. Onpenenure

BEC caHel, ecnu cuiia TpeHus coctasiser 0,05 Beca caHeil.

6 Tesno Maccoit 5 KT TAHYT 110 IT1aJAKOM NOPU30HTAIILHON ITIOBEPXHOCTH € IIOMOILBIO

MPYXUHBI, KOTOpasi pH JABMKEHUU pacTsaHynack Ha 2 cM. Koaddunuent xectKOCT

npyxunsl 400 H/m. Onpenenure yckopeHue Tena.

7 Ha kxakoii BbICOTE OT HOBEPXHOCTH 3eMJIM YCKOpEHHE CBOOOIHOIO MaIeHNs] YMEHbIIAETCS

B 4 paza 1o CpaBHEHMIO C €0 3HAUEHUEM Ha IIOBEPXHOCTH 3emin?

8 I'py3 maccoii 100 kr HayaM NOAHUMATh, KOT/Ia OH HaXOJWJICS Ha BBICOTE 2 M OT

MOBEpXHOCTHU 3eMiid. Ha kakoii BeicoTe OyIeT HaXOAUTHCS TPY3 Uepes 4 ¢ rmocie Hayana

MOJ’bEMA, €CIIM Ha TEJIO CO CTOPOHBI KaHaTa JEUCTBYET nocTosiHHas cuia 1100 H?
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C Kakoif CKOpOCTBIO JOJDKEH JBHMIaThCs MOTOLMKJIMCT [0 BBIIYKJIOMY Y4YacTKy JOpOTH,
uMmeromemMy paanyc kpuBu3Hbl 40 M, 4TOOBI B BEpXHEH TOUKE BBIMYKJIOCTH CHJA JIaBJICHUS
Ha JI0pory ObUIa paBHA HYJIO?

I'py3bl Mmaccamu ml ¥ M2 coearHEHBl HUTHIO, MEPEOPOIIEHHON Yepe3 HEMOIBHKHbIN OJIOK,
npuyeM Ml > m2. Uro Bel MOXKeTe CKa3aTh 00 YCKOPEHHH, BECE M MOJYJC IEepEMEIICHHS
KaXJ10To rpys3a.

[Ipy KakOM COOTHOIIEHUH CHJ, JCHCTBYIOIIMX HA OJIIEKTPOBO3, OH OyIeT paBHOMEPHO
MOJITHUMATBCS 10 YKJIOHY B 30° mpu ydeTe CUJl CONPOTUBIIECHUS IBIM)KEHHIO. Pemenue 3anaun
COIIPOBOJUTE PUCYHKOM.

Teno OpomeHO BEpPTUKAIBHO BBEPX. YKAXKHUTE, IOJIOKHUTEIbHYI0 WIH OTPHULATEIbHYIO
paboTy coBeplIaeT cuiia TSHKECTU: a) IPU NaIeHUH Tena; 0) Ipu ero noabeme?

JlBa mapa maccamu 1 kr u 0,5 Kr ABMXKYTCS HaBCTpPEUy APYT APYTY CO CKOPOCTAMH 5 M/C U
4 m/c. KakoBa OyzeT CKOpOCTb IIapOB MOCIIE HEYIPYTOTO CTOJIKHOBEHHUS?

[Toe3n maccoit 2000 T UAET N0 TOPU3OHTAIILHOMY YYacTKY IYTH C MOCTOSIHHOM CKOPOCTBIO

10 m/c. Koapdumuent conporusnenuss pasen 0,05. Kakyro MOIIHOCTH pa3BUBAET TEILIOBO3
Ha 3TOM y4acTke?

C Kakoll CKOpPOCTBbIO CTajl JBUIaTbCid CTPEJOK, CTOSIIMNA Ha TJIAJKOM JIbAY, IIOCIe
TOPU30HTAJILHOTO BBICTpENa M3 BUHTOBKM? Macca crpenka ¢ BUHTOBKOM 70 Kr, mMacca Iynu
10 1, ee HavanbHast ckopocth 700 m/c.

Moxer 11 coBepIaTh paboTy cuila TPeHUs CKOJIbKeHusA? Cuiia TpeHust oKos?

Yactora konedanuit tena 2000 I'u. Yemy paBen nepuon kosebanuii? 2. Ilepuon konedanuit
tena 10-2 c¢. Uemy paBHa yacToTa KojeOaHuii?

Ckonbko KoNeOaHUil COBEpIIMT MaTepHaibHas TOYKa 3a 5 ¢ mpu yactore Kosebanuit 440
I'n?

MatepuanbHas Touka kosiebsercs ¢ uyactoroil 10 kl'm. Omnpenenure nepuosa kosjeOaHul U
YHCII0 KOJICOaHUH B MUHYTY.

Ilepuon xonebanuit KpbuibeB mMens 5 Mc. YacToTta konebanuit kpbuibeB komapa 600 I'm.
Kaxkoe n3 HacekoMbIX cienaeT O00JbIe B3MaX0B KPbUThsIMHU 32 | MUH U Ha CKOJIBKO?
Paccrosane mexnay Omwkaimmmu rpeOHsMu BonH B mope 10 M. KakoBa wacrora ynapoB
BOJIH O KOPITYC JIOJKH, €CJIK CKOPOCTh BOJIH 3 M/c?

Mumo HenoABMKHOTO HabmoaTens npouuio 6 rpedHei BosiH 3a 20 ¢, HaYMHas ¢ epBOro.
KaxoBbl AstMHa ¥ IEPUOJ] BOJIHBIL, €CJIM CKOPOCTh BOJIH 2 M/c?

Kaxkoe konmuecTBo BemiecTBa (B MOJIsiX) coaepkutcs B 10 r BoabI?

Yemy paBHa Macca MoJieKyJabl a3ota (N2)?

Kakoe konuuecTBO BellecTBa (B MOJIIX) COJCPXKHUTCS B allOMUHHMEBOM neTamu maccod 5,4
Kr?

WneanbHplil ra3 nepeBefeH U3 cocTosiHMS | B coctosHuMe 2. I'e ra3 JaHHOM Macchl MMeEN
60b1Ki 00BEM: B TOUKe 1 miH B Touke 27?

CKOJBKO MOJIEKYJT COAEPKUTCA B Karuie Boabl Maccoit 0,2 17

Bonopon mpu 15 °C u napnenmu 1,33-10s T1a 3aamMaer o6wéM 2-10° M3 Ta3 cxamm no
o6séma 1,5-10° M n Temmepatypy nossicun 10 30 °C. Kaknum crarno naBnesne?

Ha ckonbko rpaaycoB Hajo M300apHO HarpeTh ras, 4ToObl OH 3aHAI 00BEM BIBOE OONBIIMN
110 cpaBHEHHIO ¢ 06BEMoM Tipu 0 °C?
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I'a3 mHaxomuTca B cocyae mnox pasnenuem 2,5J10% Tla. Ilpu coobmenun razy 6-10% JIx
TEMIOTl OH M300apHO pacUIMpWics U 00bEM ero ypeaumumwics Ha 2 M°. Ha ckoibko
M3MEHUJIaCh BHYTPEHHSISI SHEPrus ra3a?

B kakom mpouecce ra3, Imojiyyass HEKOTOPO€ KOJMYECTBO TEIJIOThl, HE H3MEHSEeT
temneparypy? KIIJ[ nneansHoro temnosoro nsurarens 40%. I'a3 momyumn ot HarpeBatens
5 kI Ternotel. Kakoe KOJMYECTBO TEIUIOTHI OTAAHO XOJIOAWIBHUKY?

IIpu xkakoM mpoliecce BHyTPEHHS SJHEPT U ra3a HE U3MEHSETCS?

ITouemy npu BbIITyCKe ra3a U3 OajlloHa BEHTHIIb IIOKPBIBAETCSI POCON WIIM JaXe nHeeM?
[loueMy npu BKOJAuMBAaHUU TBO3/S B JOCKY €ro IIISNKAa Majl0 HarpeBaeTcs, a KOI/Aa IBO3Jb
BOMT, JOCTATOUYHO HECKOJBKUX YIapOB, YTOOBI CUJILHO HarpeTh IIIANKY?

IIpu xakoil TemmepaType BO3[QyXa €ro OTHOCHTENbHAas BIAXHOCTh paBHa 50%, ecin
U3BECTHO, 4YTO B COCTOSHME HACBILICHUS BOJSHBIE Hapbl, COJEpXalluecs B BO3JyXe,
nepexonast npu 7 °C?

Hazx moBepxHOCTBIO Mops mnpu Temmeparype 25 °C oTHOCHTeNbHAs BIAKHOCTH BO3IyXa
oka3zainach paBHOU 95%. [Ipu kakoil TemnepaType MOXXHO OKUJATh MOSBJICHUE TyMaHa?

JIén maccoit 3 kr, B3arel npu Temmeparype -20 °C HyXHO TpeBpaTMTh B BOAY, a BOAY
HarpeTh /10 KUMeHus 1 ucnaputh. Kakoe KoarmuecTBO TEII0THI U1l 3TOro notpedyercs?

C kaxkoil BBICOTBHI JOJDKHA CBOOOAHO MaAaTh IpaJMHKa, YTOOBI MPH YyAape O 3eMJII0 OHA
pacnmaBunace? Temmeparypy B Hagaje najeHus cuutaiite pasroii -20 °C, Temmonepenauy
MEX]y I'PaJIMHKON U OKpY»Karollel cpeioil He yuuThIBaiiTe.

JIBa >neKTpUYECKMX 3apsiia, OJMH M3 KOTOPHIX B JIBa pa3a MEHbILE APYroro, HaxoAsichb B
BakyyMe Ha paccrossHuu 0,6 M, B3auMoneicTByroT ¢ cuiioi 2 MH. Omnpenenuts 3TH 3apsijbl.
Haiitn 3apsn, co3garommili 3J€KTPUYECKOe I0JIe, €CIM Ha pacCTOAHUM S5 CM OT 3apsja
HanpspkeHHOCTh noJis 0,15 MB/m.

KakoBa pa3HOCTh NMOTEHLMANOB JIBYX TOYEK AJIEKTPUUYECKOTO OIS, €CIU JUIsl MepeMelleHUs
3apsia 2 MkKn mexay aTumu Toukamu coBepiena padora 0,8 mx?

3a Kakoe BpeMs uepe3 MONEPEYHOE CEUEHUE MPOBOAHMKA MPOIIEN 3eKTpudeckuid 3apsaa 100
K npu cune toka 25 MA?

Cuna Toka B DJJIEKTPUUYECKOM JlaMIe, pacCYMTaHHOM Ha HampspbkeHue 110 B pasma 0,5 A.
KaxoBa MOIIHOCTh TOKa B 3TOM Jamre?

Ha nokone snekrpuueckoir nammnouku HamucaHo 3,5 B; 0,28 A. Haiinure compoTuBieHue
CIUPAJIH JIAMIIOYKH.

Kakyto paboTy coBepmiaer 3nekTpuueckuii Tok 3a 10 MUH Ha ydacTKe IeNHu, €CiH
HamnpspKeHHe Ha 3ToM ydactke 36 B, a cuita Toka 0,5 A.

B snexktpuueckyro 1enb BKIIOUEHB! JAMIIOYKH, KaXJas M3 KOTOpBIX paccuuTaHa Ha 110 B.
Hanpsokenne mexnay Toukamu A u B 220 B. Kakas u3 nammnouek OyneT cBeTHThbCs Hanbolee
SIpKO?

[IHyp HacTONBHOW Jammbl, NHUTAEMOM IOCTOSHHBIM TOKOM, IOJHECIM K MarHUTHOU
crpenke. OKakeT 1M MarHUTHOE T0JI€ TOKA JEHCTBUE HA CTPEIKY?
Hedopmupyercs Jin MpOBOJIOYHAS KAaTyIIKa, €CIM [0 HEeW MpoIycKaeTcs MOCTOSHHBINA TOK?
[Touemy cyxkaeTcst CTpys pacIUIaBI€HHOIO MeTajula IMpU MPOIyCKaHUU dYepe3 He€ Toka?
CroxeHHbI BJIBO€ THOKHI MPOBOJ JIKHUT Ha cTosne. byayr nu B3auMoJeiicTBOBaTH 4YacTH,
€CJIM 110 HEMY MPOIYCTUTh CUIIbHBIA TOK?

Kak B3aMMOAEMCTBYIOT TOKH, HaNpaBJIEHHbIE TaK, KaK YKa3aHO Ha pPHCYHKax.

B xaxoM HampaBiaeHUH JOKEH MPOTEKATh TOK B COJICHOMIE, YTOOBI HAOII01aIOCh
OTTAJIKUBAHUE COJIEHOUIA OT MarHuTa?
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KakoBa MHIyKIIMS MarHUTHOTO I0JIsl, B KOTOPOM Ha MPOBOJHUK C TOKOM B 25 A neicCTByeT
cuna 0,05 H? JInuna akTUBHOM YacTh MpoBOAHUKA 5 cM. HampapiieHue JUHUA MHIYKIUA U
TOKa B3aUMHO NEPIEHIUKYISPHO.

ChopmynupyiiTe u pemure 3aaaqy.

CeBepHBIfI IIOJIFOC Mar"Hura Yyaajlsa€TCda OT METANIMYECKOI'O KOJIbIa, KaK IIOKa3aHO Ha
PUCYHKE. OnpeaenMTe HaIrpaBJICHUC MHAYKIIMOHHOI'O TOKAa B KOJIBIIC.

OHOPOZHOE MArHHUTHOE TMOJieé NPOHM3BIBAET IIOCKHH KOHTYp miomansio 300 cm?,
WNupykuust marautHoro nosig 0,2 Tin. Yemy paBeH MarHuUTHBIA MOTOK 4epe3 KOHTYp, €CIU
ero wiocKOCTh: a) nepneHAMKYJIspHa BEKTOPY MArHUTHOM HMHIyKUMU? 0) mapajiesibHa
BEKTOPY MATHMTHOH MHAYKIMH? B) pacrojoikeHa moj yriom 45° k BeKTOpy MarHMTHOM
MHIyKIUU? T) pacrnonosxkena mog yriaom 30° k BeKTOpy MarHMTHOH HHIYKIMH?

MarHuTHbBIM NOTOK, MPOHHU3BIBAIOLINKA KOHTYp M3MeHsercss oT 2 MB6 g0 5 mMBO6 3a 2 c.
Conporusnenue koHtrypa 0,3 Om. A) Uemy paBHa DJIC unaykuuu B KoHType? b) Uemy
paBHa cuiia Toka B KoHType? B) Kakoit 3apsi npoiii€t no KoHTypy 3a 3TO Bpemsi?
MarHuTHbIM MOTOK 4Yepe3 OJIMH BHUTOK KaTyIIKH, cojepkameid 500 BUTKOB, paBHOMEPHO
yObIBaeT co ckopocthio 40 MB6/c. Onpenenute 3/IC HHAYKIIUYN B KaTyIIKe.

Ha pucynke mnpexacraBieHa siexTpuueckas cxema. CONpOTHBIIEHHWE pE3UCTOpa PaBHO
COIIPOTHBEHUIO KaTymku. Kak OyayT paboTaTh JaMIibl OCie 3aMbIKaHHs Kito4ya?

Cwita TOKa B Karymke UHAYKTUBHOCTBIO 0,2 ['H M3MeHseTcsl co BpeMEeHeEM, Kak MOKa3aHOo Ha
pucyHnke. Yemy paBHa 3/]C caMOMHIyKIIMH B KaTylIke?

Haiitn nmepuon u uvacrory konebanuii B koHType, EMKOCTH KOHAEHCaTOpa B KOTOPOM
7,47-10"° o, WHJIYKTUBHOCTb KaTyIIKH 9,41-10" I'n.

Ompenenure WHAYKTUBHOCTh KaTYIIKH KojeOaTenbHOro KoHTypa, eciu EMKOCTB
KOHJIEHCAaTOopa paBHa

5 mx®d, a nepuon konedanwmii 0,001 c.

UHIyKTHBHOCTh KaTYIIKKM KonebaTeqbHoro koHtypa 5-10% I'm. Tpebyercss HACTPOUTH STOT
KoHTYp Ha yactoty 1 MI't. KakoBa nomkna 661Th éMKOCTBE KOHZIEHCATOpA B 9TOM KOHTYpE?
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Haiinure sHEeprui0 MarHUTHOTO TOJISl COJIGHOUAA, B KOTOPOM Ipu cujie Toka 10 A BO3HHMKaeT
MarHuTHeIi nmotok 0,5 BO.
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65 1IpH Kakoii cuiie TOKa B KaTyIIKe HHAYKTUBHOCTbIO 40 MI'H SHEPIrUsi MArHMUTHOTO OIS
paBna 0,15 JIx?

66 OOMOTKa sjekTpomMarHura mmeeT MHAYKTHBHOCTH 0,5 I'H, comporusnenue 15 Om u
HaxOJIUTCA MOJ OCTOSIHHBIM HanpsbkeHueMm. OrpenennuTb BpeMs, B TEYEHUE KOTOPOro B
OOMOTKE BBIJEINUTCA KOJIMYECTBO TEIUIOTHI, PAaBHOE S3HEPTUM MArHUTHOIO MOJS B
CEpJIEUHUKE JIEKTPOMArHuTa.

67 [Ilouemy, HaxomsCh B JOAKE, TPYAHO IONACTh KOIBEM (OCTPOroii) B peI0y, MJIABAIOIIYIO
HeBrajeke?

68 IloueMy B coJIHEUHBIH JIETHU JIEHb HEB3s THEM MOJIUBATH 1BETHI B caay?

69 Ilocrpoiite u3obpaxenue npeamera CD B miockom 3epkaie AB. Haiigure oGmacts, B
KOTOPOH r11a3 OyaeT BUAETh N300paKeHHE BCETO MPeIMETa.

70 C xakoro paccTosiHHs ObUT clefaH (OTOCHHMOK AJICKTPHYKHU, €CIH BBICOTA BaroHa Ha
CHHMKE 9 MM, a eficTBUTeNbHAsA BbIcoTa BaroHa 3 M? DOKyCHOE paccTosiHHE 00bEKTUBA
¢doroannapara 15 cm.

71 [Touemy KpbUIbsl CTPEKO3 UMEIOT PALYKHYIO OKpacKy?

72 Jlyan Genoro cBeTa NajalOT HOPMAJIBHO Ha IIOCKONAPAIIETIBHYIO IMPO3PAYHYIO
IUTACTHHKY.

73 Kak Oyzner MeHATBCSl OKpacKa IJIAaCTUHKY NIPU YBEIHMUCHHUH yTIIa TaIeHUs?

Kak Oynmer BBINISIETh KpacHas HAANKWCHh Ha OeroM (hOHE, €CIM OCBETHTH €€ 3eJIEHBIM
74 cerom?
75  TloyeMy ¢ TOMOIIBIO MUKPOCKOTIA HENIb3s YBHJIETh aTOM?

HauOonpIias amuHa BOJHBI CBETa, MPH KOTOPO# Hadmogaercs Gporodddext ans kamus,
76 6,2-10-5 cm. Haiiti paboTy BBIXOJa DJIEKTPOHA M3 KaJIHs.
7 UYeMy paBHO YHCJIO MPOTOHOB M YKMCJIO HEHTPOHOB B M30TOMNE MUTHS ' Lis?

Kak u3aMeHmIach SHeprus aToma BOJIOPO/Ia, €CIIH DJIEKTPOH B aTOME IMEpemiesl ¢ IepBOi
78  opOUTHI HA TPETHIO U TTOTOM 0OPATHO?

DJIEKTPOH B aTOMe BOJOPOJa MEPEmIEN ¢ MATOTO0 YHEPreTHUECKOTO YPOBHS Ha BTOPOH.
79 Kax
80  npwm sTom m3MeHmack sueprist aroma? [louemy?
8l O6wacHuTe, UTO SABITETCA MPHUNHON CMEHBI BPEMEH rojia?
82  Kakoe cocrosHue BEIleCTBAa HA3bIBAIOT IDIa3Mou? Peakoe U 3TO COCTOSHHE BO
83 Bcenennoit?

Yem oTnmyaeTcst KpaCHbIM KapJIMK OT KPACHOIO ruraHra?

Pacckaxure o pacnonoxenun Connia B ['anakTuke.

B kakyro cTOpOHY CIIeKTpa CMEIIEHBI JIMHUH Y TTOIaBIISIONIETO YHCIIA TaJaKTHK?

5.4 BapuaHThbl NIPAKTHYECKUX PadoT

Ilpakmuueckoe 3anamue Ne 1. «PaBHOMepHOe NpsiMo/InHeiiHOe NBHKeHHe. CKOpOCTb.
Ilepememenue».

eau 3ansaTHA

Hayuutbcs paznuyaTh MyTh U epeMEIICHUE, TOHUMATh BEKTOPHBIN XapaKkTep NepeMelleHus 1
CKOPOCTH.

OcBoUTh pacuéT CKOPOCTH, NEPEMEILEHHS U KOOPIAUHATHI IPH PAaBHOMEPHOM IIPSIMOJIMHEIHOM
JBUKECHHH.
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HayuuTbcest cTpouTh 1 unTath rpaduku X (t)u v, (t), u3Biekath u3 HUX GUINUCCKHE BETHUUHBI.
[TpumensTh GpopMyIbl B 3aJja4ax C MEPEBOIOM €IUHUI] M BLIOOPOM CUCTEMBI OTCUETA.

OobopynoBanue U MaTepuaJIbI

Pacuérnbie 3anaun (KapTOUYKH).

JIucThl B KJIETKY, JTMHEWKA, KapaH/alll.

Kanbkymsitop (ipu HEOOXOIUMOCTH).

[[Ta6nonbI rpaduKoB (110 KETAHUIO MPEIOAABATEI ).

TeopeTuyeckas cnipaBka (KpaTKo)
PaBHOMepHOe npsaAMOJINHEliHOE IBHKEHHE: TEJIO 3a JII0ObIE paBHBIC MPOMEXYTKH BPEMEHHU
COBepIIIaeT paBHbIC EPEMEILICHUS.

> Ax X=X
CKOpoCTh V— BEKTOpHAs BEJIUYUHA: V) = v
IlepeMenienre S— BEKTOP OT HAYAJIBHOTO K KOHEUHOMY MOJIOKEHHUIO: Sy = X — Xo = Uyt.
Koopannara B MOMEHT BpeMeHH t: X = Xy + U, t.
IlyTs lnpu 1BUXEHUH TI0 IPSIMOK O€3 Pa3BOPOTOB PaBEH MOJYJIIO iepemMenieHust: [ =| s, |.

Eciu Teo MeHsII0 HalpaBlieHHE, TyTh CYMUTAIOT IT0 yJaCTKaM.
.. .. Ax
I'paduxk x(t)— npsiMast; €€ HaKJIOH JAET IMPOEKIIUIO CKOPOCTH: U, = tana = v

I'paduxk v, (t)pu paBHOMEPHOM IBHKEHUH — FOPU30HTANIbHAS TIPSMAst; IUTONIA b 10T
rpadukoM paBHa MPOEKIUH TEPEMEIICHUS.

Xoa 3aHsiTHs (110 dTAaNaM)

Iran 1. Akryamu3auus 3Hanui (10—15 MmunyT)
Munu-onpoc (YCTHO HJIM NMCBMEHHO):

Uro Takoe MexaHUYECKOe JIBUKEHUE?

Yem oTimyaercs MyTh OT IEPEMEIIECHUS?

B kakux cimyyasx nmyTb paBeH MOJYJIIO ITepeMeleHus?
Uto mokasbIBaeT MpOEKIHs CKOPOCTH Ha och Ox?

Kak mo rpauxy x(t)onpenenuts CKOpocTh?
3agaya-pasmMuHka (¢ pasdopom):

Teno nBukeTCs paBHOMEPHO BAOJIb ocu Ox. 3a 4 ¢ ero KOopaAuHaTa U3MEHWIIACh C X = 2 M JI0
x = 10 m. HaiiTu npoekuuio CKOPOCTH U IepEMELICHUE.
Pewenue:

Sy =Xx—x9=10—2 =8 wm;

Ve = S/t =8/4 = 2 m/c.

Jrtan 2. Pemmienue 3aaa4 ¢ nepesoaomM eauHui (20-25 MuHyT)

3agaua 1. ABTOMOOWIIb IBUKETCSI pPABHOMEPHO CO CKOPOCThIO 72 kM/4. Kakoil myTh OH
npoiiér 3a 15 Munyt?

Iloockaska: epeBeUTE CKOPOCTh B M/C, BpeMsI — B CEKYH/IBI.

Omeem: 18 000 M (umu 18 xm).

3anaua 2. Benocunenuct npoexan 3 km 3a 10 munyt. Cuntas IBHKEHUE paBHOMEPHBIM,
HalIuTe ero CKOpocTh B M/C M KM/4.

Omeem: 5 M/c; 18 km/4.

3agaya 3. /[Ba Tena ABMXKYTCSI pABHOMEPHO BJI0JIb OJHON NIPSIMON. Y paBHEHUE IBUKEHUS
nepBoro: x; = 5 + 2t, Broporo: x, = 20 — 3t(x B MeTpax, tB CCKyHaX).

a) OnpenenuTe HavaJIbHbIE KOOPAWHATHI U IPOEKLUN CKOPOCTEM.

0) Haitnure BpeMst 1 KOOpAMHATY BCTPEUH.

Pewenue (6): npupaBuiTh X; = X5+ 2t =20—-3t=>5t=15=>t=3c;x =5+2-3 =
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11 m.

Jran 3. I'padpuxu n Busyaauzanus (20 MUHYT)

Bamanue: [TocTpoiite rpaduk x(t)mwis Tena, ABHXKYILErOCs PABHOMEPHO C V,, = —3 M/C, eClid
Xo = 12 m. Io rpaduky onpenenure:

KOOpIUHATY uepes 4 ¢;

MOMEHT BPEMEHH, KOTI'/Ia TEJI0 OKAKETCS B Hayajae KOOpIMHaT.

Ypasnenue: x = 12 — 3t.

Omeemvi: x(4) = 0m; t = 4 ¢ (korma x = 0).

JonmosiHuTe/IbHOE 3a1aHUE (HA BHIOOP):

ITo rpaduky v, (t)(ropusoHTansHas TUHASA Ha YpOBHE +5 M/c) moctpoiite rpaduk x(t), ecnu
Xo = —10 M, u HaliguTe nepemenieHue 3a 6 c.

Omeem: S, =Vt =5-6=30Mm.

Jran 4. Curyaunonnsle 3aga4u (15-20 munyT)

3anaua «Ilemexoa u apTodyc». [lemexon HaET Mo MpsIMOI TOpore cO CKOPOCTHIO 4 KM/4.
ABTOOYC CTapTyeT U3 TOM e TOUKHU uepe3 15 MUHYT mocJe nemexoaa u JBUXKETCs CO
CKOpOCTBIO 36 KM/4 paBHOMEpHO. Yepes CKOIbKO BpEMEHH MOCJe CTapTa aBTo0yca OH JOTOHUT
nemrexona? Ha kakoMm pacCTOSHUU OT Ha4allbHOM TOUKH?

Pewenue:

15 mun = 0,25 4. 3a 310 Bpems nemexox npomén [y = 4 - 0,25 = 1 xkm.

OTtHocuTenbHAsE CKOPOCTh: Vyp, = 36 — 4 = 32 km/u.

Bpewmst no Berpeun: t = 1y /vy, = 1/32 = 0,03125 9= 1,875 mun = 1 mun 53 c.

Paccrosinme: S = 36 - (1/32) = 1,125 km.

Jrtan S. CamocrositenbHas padora (10—15 munyT, no BapuanTam)

Bapuanr 1:

Teno nBUkeTCS paBHOMEPHO CO CKOPOCThIO —4 M/C, HauaibHasi KoopanHaTa x, = 10 m.
BanummTe ypaBHeHue x (t). Haliante koopanHaTy 1 nepemernieHue uepes 3 c.

[Moctpoiite rpaduk x(t)mis 3TOrO JBHKEHHSL.

Bapmuanr 2:

VYpaBHeHue aBuxkeHus: x = —5 + 6t. Onpenenurte X, v,. Haliaure Bpems, korna x = 25 m.
Haiinure nepemenienue 3a nepseie 4 c.

Omeemvt (Bapuanm 1): x(t) = 10 —4t; x(3) = =2 m; s, = =12 m.

Omeemvl (Bapuanm 2): xo = =5 M, v, = 6M/c;t =5¢; 5, = 24 M.

Ilpakmuueckoe 3anamue Ne 2. «PaBHOYyCKOpeHHoOe IBU:KeHHe. Y ckopeHue. I'paduyeckoe
npejacraBjieHue ABu:keHns. I'padpuku ckopocT, ycKopeHusi, nepeMenieHus».

eau 3ausaTHA

HayuuThcst onpenensTh yCKOPEHHE B XapaKTePU30BaTh JABUKEHHE 10 JaHHBIM 3aa4M U 110 TP
apukam.

OcBOHTB (OPMYIIBI PABHOYCKOPEHHOTO ABMIKEHUS M IPUMEHSTH HX I pacdéTa CKOPOCTH, I1e
peMeIleH s, KOOPAUHATHI, BPEMEHH.

Hay4uThbCst CTPOUTH M HHTEPIPETHPOBATH Tpapuku a, (t), v, (t), s, (t), x(t).

[ToHUMATh TEOMETPUYECKUI CMBICIT TUTOMIAIH O] Tpa)uKOM CKOPOCTH (TTEPEMEIICHIE) U HAK
JoHa rpaduka CKOpOCTH (YCKOpEHHE).

Oo0opynoBanue 1 MaTepUAJIbI
Kaprouku ¢ 3amadamu u rpaduKaMu.
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JIucTel B KIETKY, JIMHENKA, KapaHdalll.
Kanbkysnsarop (mpu He0OXOAMMOCTH).
[ITabmoHBI OCel KOOPAMHAT Il HOCTPOCHUS IPaUKOB.

Teopernueckasi cnpaBka (Kiao4eBble (popMyJIbI M IPaBUJIA)

. Ux—Vox
Yckopenue: g, = ———= — II0Ka3bIBACT, KAK OBICTPO MCHSETCS CKOPOCTb.

CKopocTh NPH PABHOYCKOPEHHOM JABMIKEHHH: U, = Vg, + ayt.
a,t? Vox+Vx
2 2
t (y1obHO, eciu U3BECTHBI HaYaJIbHasi U KOHEYHAsi CKOPOCTH).
a,t?
o
Besspemennas gopmyaa: vZ — vi, = 2a,s, — I0JI€3Ha, KOIJa BpeMs He JaHo.
I'paduxu:
a, (t) nIpu paBHOYCKOPEHHOM JIBHXKEHHUH — TOPH30HTAIBHAS MPsiMast (IOCTOSHHOE YCKOPEHHE
).
v, (t) — mpsiMast TMHKS; HAKIIOH PABEH A, [IEPECEUCHHE C OCHIO UV — 3TO Uy
S, (t) u x(t) — mapabosbl; HapaBlICHHE BETBEH 3aBUCHUT OT 3HAKA A,. BBEPX IIPU A, >
0, Buu3 nipu a,, < 0.
ITmomane mox rpadukoM v, (t) paBHA MPOEKIMH TIEPEMEIIEHHUS S,

Ilepememenue: s, = vy, t + UIIU S, =

Koopmunara: x = xy + vy, t +

Xona 3aHsiTHs (110 dTAaNaM)

Ortan 1. Akryaau3anus 3Hanuii (10-15 munyr)

Munu-onpoc (YCTHO MM IMCbMEHHO):

Uro Takoe yckopeHnue? B kakux eguHMIIax uzmepsierca?

Kak mo rpaduxy v, (t) Haiitu yckopenue?

Kak o rpaduxy v, (t) onpenenuts nepeMeIleHne 3a HHTepBal BpeMEeHU?

Kaxoii Bua umeer rpaduk x(t) npu paBHOYCKOPEHHOM JBU)KCHHUH U TTOUeMYy?

B Kkakux ciydasx yno0Hee UCTob30Bath GopMyny Oe3 Bpemenu (v2 — vE = 2as)?
3agaya-pasmMuHka (¢ pasdopom):

ABTOMOOWIIB, IBUTASICh PABHOYCKOPEHHO, 3a 10 ¢ yBemmunn ckopocts ¢ 10 mo 25 m/c. Haliqut
€ YCKOpEHHE U TIepeMEIEHHE 3a 3TO BpeMs.

Pewenue:

a, = (25—-10)/10 = 1,5 m/c%

sy = ((10 +25)/2) - 10 = 175 m.

Otan 2. Pacuérnble 3anaun Ha ¢popmysl (20-25 MunyT)
3agauya 1. Teno HauMHAeT ABUTaThCS U3 COCTOSTHUS MOKOA ¢ ycKopeHueM 2 M/c?. Kakoii myTs o
HO TpoHaET 3a 5 ¢?

2:52
Omeem: s =O-5+T= 25 m.
3agaua 2. [Toe3n, uMmes HagaIbHYIO CKOPOCTh 15 M/c, Topmo3uT ¢ yckopenueM —0,5 m/c?. Cko

JBKO BPEMEHU MOTpeOyeTCsl, YTOObI OCTAHOBUTHCS, M KAKOW MYyTh OH MPOUAET A0 OCTAHOBKU?
Iloockaska: KoHeuHasi ckopocTh v = 0.
15+0
Omeemwi: t = (0 —15)/(—05) =30¢c; s = - 30 =225 m.
3agaua 3. Teno nBrXKeTcs MO 3aKOHY X = 2 + 4t +
t2 (x B MeTpax, t B cexyHaax). Onpeaenure:
a) HA4YaJIbHYIO0 KOOPIUHATY, HAYaJIbHYIO0 CKOPOCTh, YCKOPEHHE;

0) KoOpAMHATY U CKOPOCTh Yepes 3 C;
B) TIepeMEIIeHHE 3a MepBhIe 3 C.
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Omeempvl: a) Xy = 2 M, Vo =4 M/c,a, =2M/c%0)x(3) =2+12+9=23mv(3) =4+
2:3=10m/c;B) s, = x(3) —xy = 21 m.

dtan 3. Pagora ¢ rpadpuxamvu (20 MUHyT)

Bamanue A. Jlan rpaduk v, (t): npsimas ot Touku (0; 5) mo (10; 15) (ckopocTs B M/C, BpeMs B
c).

Onpenenure:

YCKOpEHUE;

nepemernierue 3a 10 ¢ (aByms cnocobamu: 1o ¢popmysie M Kak IIonaab moj rpadukom);
3anuMIMTe ypaBHeHue v, (t) u x(t), ecau x, = 0.

Omeempoi.

a, = (15—-5)/10 = 1 m/c?;

sy = ((5+415)/2) - 10 = 100 M (u1u mIoWAb TPANEUUH);

v (t) =5+¢;

x(t) =0+ 5t +1'2—t2 = 5t + 0,5t2.

Bamanue B. IToctpoiite rpaduku a, (t), v, (t), x(t) aus Tena, KOTOPOE CTAPTYET U3 Xy =
3 M ¢ vy, = —2 M/c U ycKopeHueM a, = 1 m/c? Ha uHTepBaie t =

0 ... 6 c. OnumuTe XapakTep JABHKEHUS.

Tlosicuenue: cHayaja TEIIO IBHKETCS IIPOTUB OCHU U 3aMCIJISICTCS, 3aTCM OCTAHABJIMBACTCA U HA
YUHACT PA3rOHATLCS B IIOJIOXKHUTCIIbHOM HAIIpaBJICHUU.

Ortan 4. CHTYyanHOHHbIE 32]]a4H ¢ aHAJIN30M ABHKeHus (15-20 MunyT)

3anauya «TopmoxkeHne aBTOMOOMIISI». ABTOMOOMIIb €XaJl CO CKOPOCTBIO 72 KM/4 U Havyall TOp
MO3UTh C MIOCTOSIHHBIM YCKOPEHHEM, OCTAaHOBUBIIKMCH uepe3 5 ¢. Haliqute Moayinb yCKOpeHus
Y TOPMO3HOU ITyTh.

Ilepesoo: 72 xm/a = 20 m/c.

Omeemu1: a = (0 — 20)/5 = —4 m/c> (momynb 4 m/c?); s = ((20 + 0)/2) - 5 = 50 m.
3agaya «Pa3ron ¢ Mecta». MOTOLIMKIIMCT CTAapTYET C MECTA U PA3TOHAETCS C YCKOPEHUEM 3 M
/c*. Yepes kakoe BpeMsi OH TOCTUTHET ckopocTd 30 M/C ¥ Kakol IyTh MPOUJET K STOMY MOMEH
Ty?

Omeemuvr: t = 30/3 =10c¢;s = (3-10%)/2 = 150 m.

Otamn 5. CamocrositesnibHasi padora (10-15 MunyT, M0 BapnanTam)

Bapuanr 1:

1. Teno nBwxeTcs ¢ yckopeHueM 1,5 m/c?, HauanbHas ckopocTh 3 M/c. Kakoii myTh Tipoiin
ér teno 3a 4 c?

2. [Tocrpoiite rpaduk v, (t) Ha uaTepBae 0 ... 4 ¢ ¥ yKaXUTe, YeMy paBHA ILIOMIAb IO/
HUM.

Bapuanr 2:

1. VYpaBHeHMNE KOOpAUHATBL: X = —4 + 2t —

t2. Onpenenure X, Voy, d,. HaliauTe ckopocTh U KOOPAMHATY uepes 2 c.

2. Omnpenenute MOMEHT BpEMEHH, KOTJja CKOPOCTh CTaHET HYJIEBOH.

Omeemvl (Bapuanm 1):s =3 -4+ (1'5-42)/2 =12+ 12 =

24 m; momaas noJ rpaduKkoM paBHa 24 M.

Omeemot (Bapuanm 2): xo = —4 M, vy, = 2M/C, A, = =2 M/ v(2) =2—-2-2 =
—2Mmc;x(2)=—4+4—-4=—-4m;v=0nput=1c.
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Ilpakmuueckoe 3anamue Ne 3. «Bropoii 3akoH HeloTtona. PaBHoaeiicTByomas cuiia.

Ieau 3ansaTHA

CdopmupoBaTh TOHUMaHUE, YTO YCKOPEHUE TeJla ONPEACTSETCS PaBHOACHCTBYIOMICH BCEX
IIPUJIOKEHHBIX CUJI, @ HE OTAEJIBHOU CHJIOM.

Hayuutbcs HaX0IUTh PaBHOACUCTBYIOLIYIO IS CUJI, IEUCTBYIOIIUX BJOJIb OJHOU NPSIMOM U
0] yIJIOM (B T. Y. IO/ MPSIMBIM yTJIOM).

OcBouTh NpuMEHEHNE BTOPOro 3akoHa Hpl0TOHA B MPOEKIMAX HA OCU KOOPAMHAT.

Pa3BuTh HaBBIK MOCTPOCHHS M aHAIM3a cxeM cull (free-body diagrams) ajist TUTIOBBIX CHTYaIUi
(I1BUYKEHUE 110 TOPU3OHTAIM, HAKIIOHHAS [IJIOCKOCTh, BEPTUKAIBHOE JIBUKEHHUE).

OO6opynoBaHue U MaTepuaJbl

Kaprouku ¢ 3agayamu 1 cxeMamu Tell U CHJL.

JIucTel B KJIETKY, IMHENKA, KapaHJalll, TPAHCIIOPTHUD.
Kanpkynarop (mpu HeoOX0IUMOCTH).

[ITabmoHBI OCel KOOPAWHAT IS IPOCSKIHHA CHIL.

Teopernyeckasi cnpaBka (KJ4YeBbie (OpMYJIbl M NIPABHJIA)

o " - =3 o
Bropoii 3akon HbioToHa (BekTOpHO): F, = ma, rae F,— paBHOACHCTBYIOMIAS BCEX CHIL.
B npoexuusix Ha ock Ox: F, , = ma,.

Papuopeiicteyromas: F, = F; + F, + -+ + F,(BeKkTOpHas cymma).
JL1s1 cHJ1 BAOJIB OTHOM NMPSIMOIA: COHANPABIEHHBIE CHIIBI CKJIAJBIBAFOTCSI, TPOTUBOIIOJIOKHO

HAIpaBJICHHBIC — BBIYUTAIOTCA.

Jlast IBYX mepreHAMKYISIPHBIX CHJI: MOJIYJIb paBHOICHCTBYOMIEH F, = +/ FZ + FZ(o
teopeme ITudaropa).

Cunaa Tskeern: F, = mg, HarlpaBjieHa BEPTUKAJIBHO BHU3.

HopmanbHas peakuusi onopbl N: neprneHIuKyIspHa HOBEPXHOCTH.

Cuna TpeHust cKoyIbkenust: Fy, = uN, HanpaBieHa IPOTHUB JIBUKCHHS.

Baxno: B popmyny F = manopcrasisieM HIMEHHO PaBHOACHCTBYIOILYIO, @ HE OJJHY U3 CHIL.
YckopeHue Beeria COHaNpaBiIeHO C pAaBHOAEHCTBYIOLIEH.

Xoa 3ansiTus (10 dTANaM)

Jran 1. Akryanuzauus 3Hanuii (10-15 MmunyT)

Munu-onpoc (YCTHO HJIM TMCBMEHHO):

1. Cdopmynupyiite BTOpoit 3aKk0H HbI0TOHA U 3alMIINTE €r0 B BEKTOPHOM U CKaJIIPHOM
BHJIE.

2. Yro Takoe paBHOAeWcTBYomas cuina? Kak e€ HalfTH, eclii CUIIbI AEUCTBYIOT BAOJIb OJHOM
npsMon?

3. Kak onpenenuTs HanpaBiIeHWEe YCKOPEHUs 110 HAIIPABICHUIO PAaBHOACHCTBYIOLIEH?

4. Tlouemy Henb3s MOACTABIATh B F = maToabKO OJIHY CUITY (HalpuMep, CUITY TSATH), €CITH Ha
TEJIO IEUCTBYIOT U JIPyTUe CUIIBI (TPEHHE, COMPOTUBIICHHE)?

5. Kak HaiiTu Moty paBHOJICHCTBYIOIIEH IBYX CHJI, HAIIPABJIEHHBIX MO/ IPSIMBIM yTJIOM?
3amaua-pazmuHka (¢ pazdéopom):

Ha Teno maccoit m = 5 Kr 1elcTBYIOT JIB€ CUJIBI BAOJL OJHOM Tipsimoit: F; = 12 H BopaBo u
F, = 7 H BneBo. Haiinure Moayiib yCKOpEHHUs Tea.

Pewenue:

Bri6epem oce OxBrpago: E

x=F —F,=12-7=5H,
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ay = Fx/m=5/5=1w/c%
Omeem: a = 1 m/c?, HampaBIEHO BIPABO.

Jtan 2. PacuyéTHble 3a1a4M HA PABHOACHCTBYIONULY IO BJ10JIb OJHOM ocH (20 MUHYT)
3anaua 1. ABTomo6miIbs maccoir 1200 kr aBmkercs ¢ yckoperuem 1,5 m/c?. Uemy paBHa
PaBHOJICHCTBYIOIIAs BCEX TOPU30HTAIBHBIX CUJI, IEHCTBYIOIINX HA aBTOMOOWJIB?

Omeem: E, = ma = 1200 - 1,5 = 1800 H.

3agaua 2. Canku Maccoit 8 xr tsHyT ¢ cuioit 25 H, cuna tpenus 9 H. Haliqute yckopenue
CaHOK.

Iloockaska: paBHopenctBytomas F, = Fy, — Fy.

Omeem: a = (25 —9)/8 = 2 m/c.

3agaua 3. ['py3 maccoil mnoJHUMAIOT BEPTUKAJIBHO BBEPX C YCKOPEHHUEM a. 3alMILIUTe
ypaBHEHHE BTOPOro 3akoHa HbroTOHA B MPpOEKLIMK Ha BEPTUKAIBHYIO OCh U BBIPA3UTE CUITY
HaTsDKeHus Tpoca T.

Pewenue: ocb OyBBepx: T —mg =ma =T =m(g + a).

Iran 3. [Ipoexkuuu cUJI ¥ PAaBHOAEHCTBYIOIIASA MOX YIJIoM (20—25 MUHYT)

3aganue A. J[Be cunbl F; = 30 Hu F, = 40 H npuoxxeHs! K Ty MO NPSMBIM YTIIOM.
Haitgure Moaysib paBHOAEHCTBYIOIIEN U YTOJI €€ HAMPABIEHUS OTHOCUTENIBHO Fj.
Pewenue: F, = v30% + 402 = 50 H; tana = 40/30 = 4/3 = a ~ 53°.

Omeem: F, = 50 H, yron =~ 53°k F;.

3ananme b. Teno maccoit m = 10 Kr J1€XUT Ha TOPU3OHTATILHOM NOBEpXHOCTH. K HEMY
npuiIokeHa ropu3oHTanbHast cuia F = 25 H, kosddurment tpenus u = 0,2. Haiinure
YCKOpEHUE Tena.

llosicnenue: N = mg, Fy, = uN = umg. PaBHonencrytomas F, = F — .

Pacuém: F, =0,2-10-9,8=19,6 H; §, = 25— 19,6 = 54 H; a = 5,4/10 = 0,54 m/c?.
Omeem: a = 0,54 m/c?.

Jrtan 4. TunosBsle cUTyanuu: cxemMbl CHJI U ypaBHeHus (20 MUHYT)

Curyanus 1: 1BHKeHHUe N0 HAKJIOHHOI IJI0CKOCTH (0a30BbIii YPOBEHB).

Teno maccoit MCKOJIB3UT BHU3 MO IJIaJKOM HAKJIOHHOM MJIOCKOCTH € YIJIOM (.

Hapucosats cuinbl: mg(BHu3), N (IepHneHIuKyISIPHO MIOCKOCTH).

Bo16pate ocb OxB0Jb TNIOCKOCTH BHU3, O y— MEPHEHIUKYISIPHO BBEPX.

[Ipoexuus cunel TsKeCTH: Mg Sin aBaoias Ox, mg cos aBaonb OY.

VYpaBHeHue: mg sina = ma = a = gsina.

Curyanus 2: BepTHKAJIbHOE IBHKEHHE C TOPMOKEHHEM.

[TapamroTucT Maccoil MCIycKaeTcsi pABHOMEPHO, 3aTEM HaYMHAET TOPMO3UTh C YCKOPEHUEM
aBBepX.

Cuiibl: mgBHU3, CUIIA CONPOTUBIIEHUS BO3/yXa FionpBBEPX.

IIpu paBHOMEpHOM crycke: Fooy, = mg.

Ipu Topmoskennu (ock OyBBepX): Fyopy — Mg = ma = Foy, = m(g + a).

Jran 5. CamocrosiTesbHas padora (15 MuHyT, 10 BapuaHTam)

Bapuanr 1:

Ha Teno maccoit 4 xr nefictByrot cunsl F; = 15 H Bopaso, F, = 9 H BneBo, F; = 8 H BBepx.
Haiinure nmpoekunu paBHoAercTByonier Ha ocu Oxu Oy, a TakKe MOAYJb YCKOPEHHUS.
Omeemor: F,, = 6 H, E,,, =8 H; , = 10 H; a = 2,5 m/c?,

Teno TAHYT MO TOPU3OHTATILHON TOBEpPXHOCTH ¢ criiol F = 36 H mox yrinom 30°k ropu3oHTy.
Macca tena 12 xr, TpeHus HeT. Haiinure ropu3oHTanbHOE yCKOPEHHE.
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Iloockaska: F, = F cos30°, a = E,/m.

Omeem: a = 2,6 m/c?.

Bapuanr 2:

Teno maccoit 5 kr aBuxetcs o ropu3oHTasm. Cria tsaru 20 H, cuna tpennst 10 H. Uemy
paBHO ycKopeHue?

Omeem: a = (20 — 10)/5 = 2 m/c2.

['py3 Maccoii 2 Kr HOJHUMAIOT BEPTUKAIBHO ¢ yCKopeHueM 3 M/c?. Haliaure cuity HaTsDKEHUS
HUTH.

Pewenue: T =m(g+a)=2-(98+3) =25,6H.

Omeem: T = 25,6 H.

Ilpakmuueckoe 3anamue Ne 4. «/IBuaenne Tesa moj AeCTBHEM HECKOJIBKUX CHID).

eau 3aHsaTHA

Hayuutbcs pemiats 3a1aun Ha ABUKEHUE TENA MO I€UCTBUEM HECKOIBKUX CHUJI, IPUMEHSIS
BTOPOM 3aKOH HpIOTOHA B IPOEKIUSAX.

OTtpaboTath aNropuT™M: CXeMa CUJI — BBIOOP Oceil — ypaBHEHHS TUHAMUKUA — (HOPMYIIBI IS
cuJ (TpeHue, yrpyrocTh, HATSKEHUE) — PEIICHUE CUCTEMBI.

Pa3BuTh HaBBIK aHAJIN3a PEATBHBIX CUTYallMi: TBUYKEHUE 110 TOPU3OHTAIH C CUIION MOJ YIIIOM,
HAKJIOHHAs IJI0CKOCTh, IBUKEHHUE B TU(TE, CBSI3aHHBIE TEIA.

[TonuMaTh pazHUIly MEXAY BECOM U CUJIOM TSHKECTH, a TAK)KE KaK YCKOPEHHE BIMSIET Ha BEC
Tena.

OO6opynoBaHue U MaTepHaJbI

Kaprouku ¢ 3a1ayamMu ¥ CXeMaMu.

JIucTel B KIETKY, IMHENKA, KapaHJalll, TPAHCIIOPTHUD.
Kanbkynsarop (mpu HEOOXOIUMOCTH).

[ITaGy10HBI OCEM KOOpAUHAT.

Teopernyeckasi cipaBka (K/Ja04eBbie GOpMYyJIbl M IPaBHJIA)
Bropoii 3akon HerotoHa (B mpoekiusx): ), Fy = may, z Fy = may.

Cuna Tpenus ckonbxenus: Fy, = uN(HanpasieHa npoTUB JIBUKEHHUS).

Hopwmanbhas peakuus onopsl N: onpenensieTcs u3 ypaBHEHHUS 110 OCH, EPHIEHAUKYISPHON
MOBEPXHOCTH.

Bec tena P: cuita, ¢ KOTOpO# TeJIO AaBUT Ha ONOPY WM pacTiaruBaeT nojasec. [Ipu yckopennn
aBepTukanpHO: P = m(g + a)(3HaK 3aBUCUT OT HANPABICHUS YCKOPCHUSI).

Ipoekuunu cuitsl nox yriaom o Fy = Fcosa, Fy = Fsina.

Haknonnast minockocts: ocb OX— B0JIb INIOCKOCTH, Oy— NEPIEHIUKYIISAPHO; TPOESKIIMH CUIIbI
TSHKECTU: Mg Sin a(BAOIb TIIOCKOCTH ), Mg COS O(TIePIEHANKYISIPHO).

Xoa 3ansTUA (10 ITAaNam)

Jran 1. Akryanuzauus 3Hanuii (10-15 MmunyT)

Munu-onpoc:

[lepeunciure cuibl, KOTOPBIE Yallle BCETO BCTPEYAOTCS B 3a/1a4axX JUHAMHUKH, U YKAXKUTE UX
HallpaBJICHUE.

Kax BbIOpaTh 0cu KOOpIMHAT, YTOOBI YIPOCTUTH perieHue?

B uém pazHuIa Mexay BECOM U CHIION TSKECTH?

Kaxk 3anucats BTOpoii 3akoH Hpr0TOHA, €Ciu Ha TeI0 AeUCTBYIOT 3—4 CUIbI?

62



5. Kak HaliTu cuity TpeHus, €clii U3BECTHA HOpMaJlbHAsl peaKius?
3amava-pa3MuHKa (¢ pazoopom):
Sk Maccoit 10 Kr TAHYT 110 TOpU30HTAIBHOMY T0JTy ¢ cuitoit 50 H, HanpaBieHHo#M
ropuzonTansHo. Koaddumment tpenus p = 0,3. Haiiaure yckopenue.
Pewenne:
N=mg=10-9,8 =98H;
Fp, =uN=10,3-98 = 29,4 H;
Fpx =50 — 29,4 = 20,6 H;
a="F,x/m=20,6/10 = 2,06 m/c.
Otset: a = 2,1 M/c2.

Jramn 2. 'opu3oHTAIBLHOE ABHKEHHE € CHJIOH O] YIJIOM (20 MUHYT)

3anauva 1. Teno maccoit 20 kr tanyt ¢ cuiioi 100 H oz yrinom 30°k ropuzonty. Koaddunuent
tpenus L = 0,2. Haitaure yckopenue Tena.

[Tonckaska: pasnoxure cuiny Ha Fyu Fy, naiimure Nu3 npoexkunn Ha BepTHKalb, 3ateM Fu
PaBHOJICHCTBYIOIIYIO IO TOPU3OHTAIIH.

Pacuér:

Fy =100 cos 30° ~ 86,6 H; F;, = 100sin 30° = 50 H;

Ilo Beprukamu: N + F, = mg = N =mg — F, =20-9,8 — 50 = 146 H;

Fp, =0,2-146 = 29,2 H;

Fpx = Fx —F,, =86,6 —29,2 =574H;

a=>57,4/20 = 2,87 m/c%

Otert: a = 2,9 m/c>.

3anayva 2. [Ipu xakoM yrie acuna Tsru FOyaer MUHUManbHOM, 9YTOOBI CABUHYTH TEJIO C MECTa
(mpeononets TpeHue nokost)? (KauectBeHHBbIN pa3oop: yem 0obllie BEpTUKAIbHAS
COCTaBIISIFOIIAs CHIIBI BBEPX, TeM MeHblle N, TeM MEHbIIIE TPEHUE. )

Iran 3. HaknonHasi miockocTs (20-25 MuHyT)

3amavya A. Bpycok Maccoii 5 KT CKOJIB3UT BHU3 110 HAKJIOHHOH TIOCKOCTH ¢ yriiom 30°.
Koadduuuent tpenus p = 0,2. Haiigute yckopenue Opycka.

Cxema: ocb OXBHM3 1O IIIOCKOCTH, OyNEepneHIUKYISIPHO BBEPX.

YpaBHeHus:

Oy:N —mgcos30° = 0 = N = mgcos 30°

Ox: mgsin 30° — F,; = ma, re F,, = pN.

Pacuér:

N=5:98:cos30° = 42,4 H;

F, =0,2-42,4 =848 H;

mgsin30°=5-9,8-0,5=24,5H;

ma = 24,5-8,48 =16,02H=a = 16,02/5 = 3,2 m/c%

OrtBer: a = 3,2 M/c2.

3amaua b. Kakyto cuny Hy»XKHO MPUITOKHUTH BAOIH HAKIIOHHOM IJTIOCKOCTH BBEPX, UTOOBI
PaBHOMEPHO MOJHUMATH TeJI0 Maccoi 10 kr o tiockocTH ¢ yriaom 30°, ecomm g = 0,17
[Tonckaska: mpu paBHOMEpHOM JBMkeHHH a = (0, paBHOJEHCTBYIOMIAs paBHA HYIIIO.
OtBer: F = mgsin 30° + pmg cos 30° = 56,7 H.

Jran 4. BeprukajabHoe ABHKeHHe U Bec Teia (15-20 MunyT)

Curyanus 1: mudt. JIudt maccoit kadbuns ¢ rpy3oM 800 Kr ABHKETCS BBEPX C YCKOPEHUEM
1,5 m/c?. HaiinuTe crity HaTshKEHUS Tpoca.
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OcbBBepx: T—mg =ma=T =m(g+a) =800 (98 +15) = 9040 H.

Otsetr: T = 9,04 xH.

Curyanus 2: Bec B mudre. Yenoek maccoit 70 K cTOUT Ha Becax B audTe. UTO MOKaxKyT BECHI,
ecnu TM(T HAYMHACT JBWKEHUE BBEPX C YCKOpeHueMm 2 m/c*?

[Mosicuenue: Bechl mokaseiBaroT Bec P = N. Ocb BBepx: N—mg =ma =P =m(g+a) =70
11,8 = 826 H (310 ’KBUBaICHTHO Macce ~ 84,3 kr).

OTtBeT: BeChl MOKaXyT =~ 84,3 Kr.

Jrtan 5. CamocrositesibHasA padora (15 MUHYT, 10 BADHAHTAM)

Bapmuanr 1:

Teno maccoii 15 kr TssHYT ropusonTansHo ¢ cuitoid 60 H. Koaddunument tpenns 0,25. Haiigure
YCKOpEHHE.

Otser: a = (60— 025 -15:98)/15 ~ 1,55 m/c2.

Teno tsauyT oz yriom 60°c cunoit 80 H, macca 10 kr, Tpenust Het. Haiinure ropusoHTanbHOe
YCKOpEHHUeE.

IToackaska: Fy = 80 cos 60° = 40 H; a = 40/10 = 4 m/c>.

Bapuanr 2:

Bpycok Maccoii 8 Kr JIeKUT Ha HAaKJIIOHHOU TutockocTr 45°, 1 = 0,3. byner it OH CKOJIB3UTh?
Ecnu na — HaitauTe yckopeHue.

Pemenue: cpaBauTh mg sin 45°u pmg cos 45°. Tak kak tan 45° = 1 > p, OyzneT CKOJIb3UTh.

a = g(sin45° — pcos45°) = 9,8- (00707 — 03 - 0707) =~ 4,85 m/c>.

['py3 Maccoit 3 KT MOAHMMAIOT BBEPX C ycKopeHueM 4 m/c?. Haiinure cuily HaTs>KeHUS. HUTH.
OmBer: T=m(g+a) =3-(98+4) =41,4 H.

Ilpakmuueckoe 3anamue Ne 5. «AMnyabce Tesa. 3aK0OH COXpaHEHHUS MMITYJIbCA».

enn 3ansaTus

CdopmupoBaTh TOHUMaHUE UMITYJIbCA KaK BEKTOPHOHN BEIIMYUHBI, XapaKTEPU3YIOIEH
JBUKEHHE Tea.

Hay4uuTtbcst MpUMEHSTh 3aKOH COXPaHSHHS HMITYJIbCA IS 3aMKHYTBIX CUCTEM B OJJHOMEPHBIX U
MIPOCTHIX ABYMEPHBIX 3a/1a4ax.

Pa3BUTh HaBBIK pa3IMyUaTh TUIBI B3AUMOJICHCTBHI: a0COIOTHO YIIPYTUN yaap, aOCOTOTHO
HEYIPYTuil yaap, B3phIB/pacma.

OTpaboTaTk 3aMuch 3aKOHA COXPAHCHUS UMITYJIbCa B BEKTOPHOU (popMe M B MMPOSKIIHSX Ha OCH.
[TornMaTh ycIoBUSI IPUMEHUMOCTH 3aKOHA (OTCYTCTBHE WJIM KPAaTKOBPEMEHHOCTh ACHCTBUS
BHEIITHUX CHI).

OobopynoBanue U MaTepuaJIbl

KapTouku ¢ 3agauaMu Ha yAapsbl, B3pbIBbl, PEAKTUBHOE JBUKECHHUE.
JIucTel B KIETKY, TMHENKA, KapaHJalll, TPAHCIIOPTHUD.
Kanbkymstop (pu HEOOXOIUMOCTH).

[[Ta6y10HBI OCEM KOOPAUHAT JJIsl BEKTOPHBIX AHATPAMM.

TeopeTuyeckas cnpaBka (Kiar4YeBbie POpMyJIbl U IPABUJIA)

UMmyJabe Teaa: p = mv, eqMHUIA H3MEPEHns — Kr-M/c. HampasiieHue UMITyIbca COBIAIaeT ¢
HalpaBJIEHUEM CKOPOCTH.

3aKO0H cOXpaHeHHsI MMIIYJIbCA: B 3aMKHYTOH CHCTEME (HET BHEIIHUX CHJI MJIM UX
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PaBHOJIEHCTBYIOIIAs PABHA HYIII0) CYMMAPHBIH UMITYJILC COXPAHSETCS: Y. Pro = 2 Procse-
B npoexuusix Ha ocb Ox: Z Pxjo = Z P nocne- ECAM B3aUMOJIEHCTBHE IIPOUCXOUT B
IJIOCKOCTH — aHajoru4Ho ais 0y.
A0C0JII0THO Heynpyruii yaap (Tena caunaroTcs): ocie yaapa Teja JIBUKYTCsS BMECTE CO
CKOPOCThIO V', My vy + My, = (Mg + my)v'.
AOCOJIIOTHO YIIPYIHii yaap (CoxpaHseTcs U UMIYJIbC, U KHHETUYECKAsl SJHEPIUsl): CUCTEMA
ypaBHEHUH:
miv; + myv, = myv; + myvy
miv{  mpv3 mﬂ’iz mzvéz
2 2 2 2

B3pbiB/pacnaa: cyMMapHbIi UMITYJIbC IO paBEH HYJIIO (€CIIU TEO MOKOMIJIOCH), ITOCIe —
BEKTOPHAsI CyMMa HUMITYJIbCOB OCKOJIKOB PaBHa HYIIIO.

H3meHenune uMIyJbea Teaa: Ap = p, — p;. Moy ya100HO HAXOAUTh Yepe3 MPOEKIUH Wil
gyepe3 TeopeMy KOCHHYCOB, €CJIM U3BECTHBI HAPaBICHUS.

Xoa 3ansiTHs (110 dTAaNaMm)

Iran 1. Akryamu3auus 3Hanui (10—15 MunyT)

Munu-onpoc:

Urto Takoe umimynsc Tena? B kakux equHuLax u3Mepsiercs?

Kak 3anucarh 3aK0H COXpaHEHHs UMITYJIbCa AJIs ABYX Tell B BEKTOPHOM BUJIE U B MIPOCKIIHIX ?
Uewm otnuyaeTcst aOCOMOTHO YIPYTHI yaap OT aOCOIOTHO HEYIPYTroro?

B kakux ciaydasx MOKHO MPUMEHSTh 3aKOH COXPaHEHUsI UMIYJIbCa, TaXKe €CIIH €CTh BHEIIHHE
CUJIBI (HaIllpuMep, CUiia TSHKECTH)?

Kak HaiiTh u3MeHeHue UMITYJIbCa, €CIIU TEJIO MEHSET HallpaBICHUE IBUKCHUS?
3anauya-pa3zmMuHKa (¢ pa3dopom):

Temo Maccoii 2 KT IBHXKETCS CO CKOPOCTBIO 5 M/C, 3aTeM MOCJIe yiapa ero CKOpocTh cTtaja 3 mM/c
B IIPOTHBOTIOJIOKHOM HaripaBieHuu. Haliiute Mo1yib H3MEHEHHsI UMITYJIbCA.

Pewenue:

Bri6epem ock 1o nepBoHaYaNnbHOMY HampaBieHuto: p; = +10 kr-m/c, p, = —6 Kr-m/c.

Ap = p, —p; = —6 — 10 = —16 kr-M/c; monyns | Ap |= 16 kr-m/c.

Omeem: 16 kr-m/c.

Jrtan 2. AGcoI0THO Heynpyrue yaapsl (20 MuHyT)

3anaua 1. Tenexka Maccoii 4 K IBUXKETCS CO CKOPOCTBIO 3 M/C M CTAJIKMBAETCS C
HETIOJIBMKHOM Tenexxkor Maccoi 2 kr. [locne ynapa tenexku cuerisitorces. Haliiure ckopocThb
CUCTEMBI TI0CJIE yAapa.

Pewenue: myv; = (my +my)v';4-3=0A+2)v";v' =12/6 = 2 m/c.

Omeem: 2 m/c.

3agaua 2. [Tyns maccoit 10 r, nersmias co ckopoctbio 400 M/c, 3acTpeBaeT B Opycke Maccoi
2 KT, KOTOPBIH MMOKOUJICS Ha TJIAKON MOBEpXHOCTH. HaliiuTe ckopocTh Opycka ¢ myseil.
Iloockasxa: nepeBectu maccy mynu B kr: 0,01 kr.

Pacuém: 0,01 -400 = (0001 + 2)v'; 4 = 2,01v"; v’ = 1,99 m/c.

Omeem: =~ 1,99 m/c.

Jtan 3. AGCOTIOTHO ynpyrue yaaphbl 1 BeKTOpHbIe 3a1a4n (20-25 MuHyT)

3angaua A. /[Ba mapa o1MHAKOBOW MacChl MIBHKYTCSI HABCTPEUY APYT IPYTY CO CKOPOCTSIMH
v; = 4 M/c u v, = 2 m/c. [IponucxouT neHTpanbHBINA a0COMIOTHO ynpyruit yaap. Haiinure
CKOPOCTH IIapOB IOCIIE yaapa.
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Toscnenue: 11 OMMHAKOBBIX MACC MPH LIEHTPATBHOM YIIPYTOM yJaape mapbl «0OMEHHUBAIOTCS
CKOPOCTSIMH C YYETOM HAIpPaBJICHHUS.

DopmanbHo: W3 3aKOHOB COXPAaHEHHsI UMITYJIbCA U DHEPTHH: V; = V,, Uy = Uy, HO C YUETOM
3nakoB. Eciu och BpaBo, To v, = +4, v, = —2. Torma v; = —2 M/c, vy = +4 m/c.

Omeem: nepBbIii map — —2 M/c (BIEBO), BTOpoil — +4 m/c (BIpaBo).

3apaua b. Cuapsig Maccoii 10 Kr pazopBajicsi B BEpXHEH TOUKE TPACKTOPHUM Ha JIBA OCKOJIKA.
OauH OCKOJIOK Maccoii 4 Kr ToJIeTell TOPU30HTAILHO co ckopocThio 200 m/c. Bropoii ockook
nosierest nmoa yrioM 30°k ropusoHTy. Jlo pa3pbiBa ropu3oHTaNbHAasE CKOPOCTh CHapsia Obuia
100 m/c. HalimuTe CKOPOCTh BTOPOTO OCKOJIKA.

Peuwenue: 1o ropu3oHTaNN UMIYJIBC COXpaHsETCs (BEpTHUKAIbHbIE CHIIBI HE YCIIEBAIOT
WU3MEHUTH UMIYJIC 32 KOPOTKOE BPEMS B3PHIBA).

Jo: py = 10 - 100 = 1000 xr-m/c.

Hoce: Proene = 4 200 + 6 - v, cos 30° = 800 + 6v, - 2.
Vpasrenue: 1000 = 800 + 3v3v,; 200 = 3v3v,; v, = % ~ 38,5 m/c.

Omeem: CKOPOCTh BTOPOT'O OCKOJIKa = 38,5 M/c.

IJrtan 4. KayecTBeHHBbIC H KOMOMHUPOBaHHbIEe cUTyanuu (15-20 MunyT)
Curyanus 1: ornaya npu BeicTpedie. Pyxbé maccoit 4 kr ctpenser mysneid Maccor 10 r co
ckopoctrio 800 M/c. Kakyro ckopocTh mpruodpeTaeT pyxhbe nmpu ornade?

Pewenue: cucrema 3aMKHYTAa 110 T'OPU30HTAaJIH, HavyaJlbHBIN HUMITYJIBC 0.

My 0,01-800
O=m v, + Mv,,v,=——"7=— = —2 Mm/c.
1 Y11 p p M 4

Omeem: pyb€ OTKATBIBAETCSA CO CKOPOCTHIO 2 M/C B IPOTHUBOMOIOKHYIO CTOPOHY.

Cutyanus 2: 4yeJIOBeK NMpbIraer ¢ JOAKH. JIonka ¢ yenmoBekoM obmeit maccoit 150 kr
nokoutcs y Oepera. Uenoek maccoii 60 Kr mpbsIraeT Ha 6eper co CKOpocThio 3 M/c
OTHOCHUTEINBHO JOAKU. HaliiuTe CKOPOCTH JTOAKHU MOCTE MPBLKKA.

Baoicrno: ckopocTh yenoBeka JaHa OTHOCUTEIBHO JIOJKH, & HE 3eMJTH.

[Tycth V— cKOpOCTH JIOAKH MOCIIE, TOT/Ia CKOPOCTh YeNIOBEKa OTHOCUTEHHO 3eMin v = V + 3.
3akon coxpanenus: 0 = 60(V + 3) +90V; 0 = 60V + 180 + 90V; 150V = —180; V =
—1,2 m/c.

Omeem: 0AKa TIOENIET OT Oepera co ckopocThio 1,2 m/c.

Jrtan 5. CamocrosiTesibHasA padora (15 MUHYT, 10 BADUAHTAM)

Bapmuanr 1:

JIBa muiactunnHOBBIX mapuka Mmaccamu 0,2 xr u 0,3 K IBUXKYTCS HABCTPEUY CO CKOPOCTSIMU

4 m/c u 2 M/c cooTBeTcTBeHHO. [locne cTonkHoBeHMs oHU ciumnatotes. Haiiaure ckopocTh
CIIMIIIUXCS IAPUKOB.

Omeem: och BIPaBo: p,, = 0,2:-4—-0,3-2=0,8—0,6 = 0,2; procre = (0022 +03)v’;

0,5v' = 0,2; v' = 0,4 m/c (HarpaBo).

Teno maccoit 0,1 kr MeHsieT CKOpocTh ¢ 5 M/c Ha 3 M/C B TOM ke HanpaBieHuu. Haiiaure
M3MEHEHUE UMITYIIbCA.

Omesem: Ap = 0,1 - (3 —5) = —0,2 xr-m/c; moxyib 0,2 Kr-m/c.

Bapmuanr 2:

['panara maccoii 1 KreTuT co ckopocThio 10 M/c 1 pa3pbhIBaeTCs Ha ABA OCKOJIKA: OJTMH MacCOM
0,4 xr netut Bepén co ckopocThio 25 m/c. Haiinute ckopocTh BTOPOro OCKOJIKA.

Pewenue: 1-10=0,4-25+ 0,6v,; 10 = 10 + 0,6v,; v, = 0.

Omeem: BTOPOU OCKOJIOK OCTaHABIIMBAETCS.

[Tap maccoii 0,5 Kr yaapsieTcst 0 CTEHKY U OTCKaKMBAET C TOM )K€ 10 MOAYJII0 CKOPOCThIO 4 M/c.
VYron nagenus u orpakenus 30°k Hopmanm. Halinure Moaysib M3BMEHEHHST UMITYJIbCa
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(paccMaTpuBaTh TOJIBKO TOPU3OHTAIBHYIO MPOEKIINIO, BIOIb HOPMAJIH).
Tloockaska: npoexuust CKOPOCTH Ha HOpMaJb A0 U nociie: v, = v cos 30°. U3menenue

HUMITyJIbCa o HopMaud: Ap; = —2muv cos 30°.

Pacuém: | Ap|=2-0,5-4-cos30°=4- ? =~ 3,46 xr-M/c.

Omeem: = 3,46 Kr-m/c.
Ilpakmuueckoe 3anamue Ne 6. «IHeprusi. 3aKOH COXPaHEHHUS IHEPTHUID).

ean 3ansaTus

CdopmupoBaTh yMeHHE MPUMEHSATH TOHITHS KHHETUYECKOW, TOTCHIIUATBHON U TIOJTHOU
MEXaHUYECKOW YHEPTHH, a TAK)KE 3aKOH COXPAHCHUSI MEXaHHUECKOW DHEPTUU ISl PEILICHHSI
TUTIOBBIX 33724 U aHaN3a QU3HUECKUX CHTYAIIHM.

3amaun

[ToBTOPUTH POPMYIIBI I pacuéTa KWHETUICCKON U TIOTEHITUAIBHOMN SHEPTUH (B MOJIC THIKECTH
U B YIIPYTUX CHUCTEMaX).

OTtpaboTarh AITOPUTM MPUMEHEHHS 3aKOHA COXPAHCHUS MEXaHUYECKOW YHEPTUH B 3a/1a49ax 0e3
TPEHUS U C YIETOM MOTEPb.

HayuuTbcst BEIOHpaTh CHCTEMY OTCUETA U ONPEICIIATh HAYAIbHOE M KOHEYHOE COCTOSTHUS
TeJa/CUCTEMBI.

[Tpoananu3upoBaTh, KOT/Ia MEXaHUYECKAsl SJHEPTUS COXPAHSIETCS, a KOT/1a 9acTh e€ MEPEXOIUT B
npyrue Gopmbl (BHYTPEHHIOIO SHEPTHIO, TEILIO).

Crpykrypa 3anstus (90 MuHYT)

1. Opranu3anuOHHBII MOMEHT (5 MUHYT)

ITpoBepka roTOBHOCTH TPYTIIHI.

OObsiBIIEHNE TEMBI, 1I€JTH, KPUTEPUEB OLIEHUBAHUS.

2. AKkTyaausanus 3HaHuil (15 MunyT)

OpoHTANBHBIN ONMPOC + KpaTKasi MUChbMEHHAas MpoBepka (5—7 MUHYT):

Bonpocwl onsa onpoca:

Uro Takoe sHeprusa? B kakux eguHuIax uzmepsercs?

Jaiite onpeneneHue KUHETUYECKOU sHeprun. Gopmyra.

[aiite onpeneneHre NOTEHIMAIbHOW SHEPTUH B MOJIE TsKecTH. Dopmyra.
[TorennuanbHas sHEPrus yrnpyro aeGopMupoBaHHOM NpyxHHbL. Popmya.
ChopmynupyiiTe 3aKOH COXpaHEHUSI TIOJTHOM MEXaHW4YeCKOH dHepruu. [1pu Kakux ycIoBUAX OH
BBINOJIHAETCS?

Munu-mecm (nucomenno, 5 60npocog c blOopom omeema,):

Kunernyeckas 3Heprus Tena Maccou m, IBHKYILErocs CO CKOPOCTBIO V, paBHa!

A) mv; B) mTvz; B) mgh; T') kx?.
[TorennuanbHas SHEPrus Tejla Maccol MHa BbIcoTe A
mv? kx?
A) - b) mgh; B) kx; T) -~
ITonHas MmexaHn4ecKast YHEPTUs 3aMKHYTOM CUCTEMBI COXPAHSAETCSI, €CIIN:
A) IefCTBYIOT TOJIBKO KOHCEPBAaTUBHBIE CUJIBL; b) IeHCTBYIOT Mo0bIe cuiibl; B) neficTBytoT
cuitbl TpeHus; [') Teno mokouTcs.
[Tpu nanennu Tena 6€3 CONPOTUBICHUS BO3/1yXa MOTCHIUAIbHAS SHEPT U
A) pactért; b) ymennpmiaercs; B) He mensiercs; ') cHauana pactér, moTOM Iajiaer.

Ecmu ecth TPCHUC, IMMOJITHAA MCXAHUYCCKASA OHCPI UL
A) coxpansiercs; b) yBenuuuaercs; B) ymensbiraercs; [') MokeT U pacTH, U 1majiath.
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o0k own

3. Pa36op Tunosoro aaropurma (10 MunyT)

Ha nocke/cnaiine moka3atb yHUBEPCAIbHBIM aJITOPUTM pelieHus 3a1a4 Ha 3CMDO:
Br1Opatb crctemMy Tel U ONpeIeNIuTh, MOXKHO JIM CYUTATh €€ 3aMKHYTOM (HET BHEITHUX CHUJI WIIN
ux paboTa HyseBas).

BriOpatb HyneBol ypOBEeHb NOTEHIMATBHON SHEPTHH.

3anucaTh HayasibHOE coctosinue: Eq + E 1.

3anucaTh KOHEUHOE cocTosiHue: Ep + E 5.

3anucath 3akoH coxpanenus: E 4 + E 4 = E, + E ;(ecau HeT TpeHus).

Ecnu ecth notepu (TpeHue, Heynpyruu yaap), sanucars: E . = E o, + Q, rae Q—
BBIJICTIUBIIICECS TEII0/paboTa MPOTHB CHUJT TPEHUSI.

[ToncraBuTh OPMYIIbI, BHIPA3UTh HCKOMYIO BETMUUHY, TPOBEPUTH PA3MEPHOCTb.

4. lIpakTnyeckasi padora (45 MuHYyT)

CryneHTsI pelaroT 3ajjaud B apax, npernoaaBareib KOHCYnbTupyeT. Huke — nogdopka 3amay
pPa3HOTO YPOBHSI.

3anaua 1 (0a3oBas)

Teno maccoit 2 kreBoOoiHO magaeT ¢ BeicoThl 10 M. HalianTe ero KWHETHYECKYI0 SHEPTHUIO B

MOMEHT, KOT'Jla OHO HaXOJAUTCS Ha BbIcOTe 3 MHAJ 3eMiI€ii. COMpOTUBICHHEM BO3TyXa
peHeOpeyb.

Otser: 137,2 Jlx(npu g = 9,8 m/c?) mm 140 Jx(upu g = 10 m/c?).

Pemenmue:

HavansHas norennuanbsHast sueprus E; = mghy; = 2-9,8-10 = 196 JIx.

Ha BeicoTe 3 mnorenmanbHas sHeprus E, = 2+ 9,8 - 3 = 58,8 Jx.

[To 3CMD: E, = E;; — E;, =196 — 58,8 = 137,2 JIx.

3agauya 2 (cpeansis)

Canku Maccoil 8 Krecbe3KaroT ¢ TOPKH BBICOTON 5 MM Y IOJIHOXKUS UMEIOT CKOPOCTh 8 M/c.
Omnpenenurte, Kakas 9acTh HAYaJIbHON MOTEHIMAIBHON SHEPTHHU TIOIIIA HA TIPEOJIOJICHHE CHITBI
TpeHwus (HaiauTe paboTy CHIIBI TPEHUS U JIOJIO MOTEPH).

Ortger: pabota cuinbl Tpenus Ay, ~ 74,4 JIx, nons noreps = 19%.
Pemenne:
E,=mgh=8-98-5=2392 JIx.

mv?
Kunerndeckas sHeprus BHU3y: E, =

8-64
T = T = 256 I[)K

PaGora cunel Tpenns: A,, = E; — E; = 392 — 256 = 136 JIx— 371eChb g nepecunTan ¢ g =
9,8, 4T00BI OBITH TOUHBIM. [l0JIsI OTEPH: % ~ 0,347(34,7%).
(Ecu ucnionb3osats g = 10: Ey; = 400 [k, E, = 256 [Tk, A,y = 144 [Tk, nons 36%.)
3agaya 3 (npy:;xuna u 3CMDJ)
I'py3 maccoii 0,5 krmozBenieH Kk mpyxuHe kéctkocthio k = 200 H/Mm. I'py3 oTTsiruBatoT BHU3
Ha 0,1 MOT MOJIOKEHUS paBHOBECHS M OTHYCKarOT. HaliiuTe MakCMMaIbHYIO CKOPOCTh Tpy3a.
OTBeT: Uy, = 0,63 M/c(mipu pacuére yepes3 SHEPrUI0 YIpyrou qegopmanun).
Pemenne:

2
B Touke MakcMMalIbHOTO OTKJIOHEHMSI BCSI SHEPIUsl — NOTEHLUaNbHas ynpyras: £ = k% B

2
mv
IMOJIOKCHHHU PAaBHOBECHA OHA IMOJTHOCTBIO IEPEXOAUT B KUHETUYCCKYIO: T

2 2
ki:£=>v=x\/%=0,1- /%zo,r\mo =0,1-20 =2 m/c.

2 2
BaxHo: 31€Cch HY’)KHO YTOUHUTB YCJIOBHE: €CIU «OTTAHYIX Ha 0,1 M OT MON0XKEHUS
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paBHOBecCHUsI», TO pacu€T BhilIe BepeH. Eciu xe 0,1 M — 3T0 nmojHoe pacTsKeHue 0T
HeZIeOPMUPOBAHHOTO COCTOSIHUSA, TO HY>KHO YUUTHIBATh U MOTEHIIMAIBHYIO SHEPTUIO B 110JIE
TSDKECTH, HO OOBIYHO B TAKUX 3a/1a4ax MOJAPa3yMEBAIOT aMILTUTYy KOJIeOaHUM.

Utak, v,,4, = 2 M/c.

3agauya 4 (Ha NOHMMAaHHeE)

OO0®bscHUTE, TOYEMY IPU TOPMOKEHHH aBTOMOOWMIIS €r0 KWHETHYECKAsi SHEPTHS HE «HCUYE3aeTy,
a rnepexouT B apyrue popmsl. HazoBure He MeHee TpEX GOpM U KPaTKO OIUIINUTE, KAK 3TO
IIPOUCXOMMUT.

IIpumepHbIii OTBET:

Bo BHYTpEHHIOI0 3HEPrUI0 TOPMO3HBIX KOJIOAOK U AUCKOB (Harpes).

B 3ByKOBYI0 3HEpTHIO (CKPHUII/IITYM TOPMO30B).

B nedopmanuio mmH ¥ JOPOKHOTO MOKPHITHS (MUKpOAEepOpMaIum, HarpeB).

Ilpakmuueckoe 3anamue No 7. «YpaBHeHHEe COCTOSIHUS M1eAJIbHOro raza. ['azoBbie
3aKOHBbD).

ean 3ansaTHsA

CdopmupoBaTh yMeHHE IPUMEHSTh ypaBHeHHE MeHeneeBa—KianeipoHa 1 ra3oBble 3aKOHBI
(boiins—Mapuorra, ['eii-Jltoccaka, [llapinst) s pacuéra mapaMeTpoB COCTOSHUS raza v aHaJIn3a
U30MPOLIECCOB.

3agaun

[ToBTOPUTH MOHATHSA: UACANBHBIN I'a3, H30IPOLIECCH], A0COIIOTHAS TEMIIEpaTypa, MOJIIpHAs
Macca, KOJJM4eCTBO BEIIECTBA.

Otpaborate nepesoy enunuil (B CH), paboTy ¢ remneparypHoi mkanoi (t °C — T K).
Hayuuntbcs BbIOMpaTh HYkHYIO (hOpMYITy B 3aBUCUMOCTH OT THIIA Ipolecca (M30TepMUUECKUH,
M300apHBIA, U30XOPHBIN).

Pemrate koMOMHIPOBAaHHBIE 337]a9U C U3MEHEHHEM JIBYX U TPEX NapaMeTpOB.

Crpykrypa 3ansatus (90 MuHyT)

1. Opranu3anuoHHbI MOMEHT (5 MHHYT)

[TIpoBepka rOTOBHOCTH TPYIIIIHI.

OObsiBIIEHUE TEMBI, IIe]TH, KPUTEPUEB OLIEHUBAHUS.

2. Akryaau3anus 3Hanui (15 MunyT)

@poHTaNBHBINH ONPOC + MUHU-TECT (MMIUCBMEHHO, 5—7 MUHYT).

Bonpocul ons onpoca:

UYto nmoHUMaIOT MoJ uaeanbHbIM ra3omM? Koraa peanbHbli ra3 MOXHO CUATATh U€aTbHBIM?
3anumurte ypaBHeHue MennaeneeBa—Kianeitpona. [TosicHuTe cMBICHT KaX 101 BEJTUYHUHBI U
€IUHULIBI U3MEPEHUS.

Urto Takoe nzonpouecc? Ha3oBuTe Tpu OCHOBHBIX U30IPOIIECCA K COOTBETCTBYIOIINE UM
3aKOHBI.

Kaxk nepeBectu TemnepaTtypy u3 rpaaycoB Llenbcus B KeTbBUHBI?

Urto Takoe MossipHast Macca? Kak HailTH KOIM4eCcTBO BeliecTBa?

Munu-mecm (6v100p omeema):

YpaBHEHHE COCTOSHUS UICAIBHOIO Ta3a:

A)pV = %RT; B) p = nkT;B) pV = mRT; ") pT = VR.
M30TepMuyecKkuii MpOLECC ONMUCHIBACTCS 3aKOHOM:

A) I'eit-JTroccaka; b) Llapns; B) boitns—Mapuortra; I') JlansToHa.

[Tpu n300apHOM Mporecce 00bEM U TeMIepaTypa CBA3aHbl COOTHOIICHUEM:
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% |Z
A) 2 =5B)pVy =V B) E=TE D T =V, Ty,

Temmneparypa 27 °CB KeIbBHHAX paBHa:
A)27K;Bb)246 K; B) 300 K; I') 293 K.

KonuuecTBo BelecTBa VMOXKHO HalWTH 10 hopmyre:
M

A)v=%;B)v=mM;B)v=m+M;F)v=;.
3. Pa3oop TunoBoro ajaropurma (10 MmuHyT)

Ha nocke/cnaiiie mokazath yHUBEpCAIbHBIN TOIXO K 337a4aM Ha ra30BbIC 3aKOHBI:
OnpeaenuTb, MEHSIETCS JIM Macca raza (00bIYHO M = const).

Brisicautb, kakoit mapamerp mocrosineH (T, p uau V) — 3To ykaxeT Ha TUII u3onpoiecca. Ecim
BCE MEHAIOTCS — UCIIOJIb30BaTh ypaBHeHUE MeHneneeBa—Kianeiipona 1 1ByX COCTOSIHHIA.
[TepeBectu Bce Benuunnbl B CU, TeMmneparypy — B KeJIbBUHBI.

3anucaTh HY>)KHOE ypaBHEHHE:

N3orepmuueckuii: p1V; = p,V,.

LV V.
N306apHslii: — = -2,
I, T
N30oxopHBbIN: Pr_ Pz
n T
. . D1V v .
O6uwii ciryyaii: % = p; %(ypaBuenue Knaneiipona) unu pV = vRT.
1 2

BbIpa3uth HCKOMYIO BEIHMUUHY, IOJICTABUTh YHCIIA, IPOBEPUTH Pa3MEPHOCTD U
NpaBONIOI00HOCTh pe3yJIbTaTa.

4. llpakTuyeckas padora (45 MuHyT)

CTyneHTHI pelaroT 3a7a4d B mapax, npernoaaBarens KOHCyIbTupyeT. Hike — moadopka 3amay
pa3HOTro YpPOBHSI.

3anaua 1 (0a3oBasi, ”30TepPMHUYECKHUII PoOIECC)

["a3 3annmaet 00bEM 2 nmpu gaBnenun 100 kIla. Kakum craner naBieHue, eciiv 00bEM
yMeHbIUTH A0 0,5 11, a TemMneparypy oCTaBUTh TIOCTOSTHHON ?

Otset: 400 kIIa.

Pemenne:
N3oTepmuueckuii mporecc — 3akoH boins—Mapuorra: p,V; = p, V5.
V; _ 100-2
p, = B2 = =% = 400 «I]a.
Vs 0,5

3anaya 2 (cpeaHsisi, 1300apHbIH NpoIECC)

[Tpu mocTOssHHOM NaBlIeHUH 00BEM Ta3a yBenuuuics ¢ 3 nio 4,5 n. Hauanpaas temmneparypa
obita 27  °C. HaiimuTe KOHEUHYIO TeMIIeparypy.

OtBet: 450 Kunu 177C.

Pemenue:

. Vi _ V.
N300apHsIii nmporece — T—1 = T—Z
1 2

T, =27+ 273 =300 K.
T, =T, 2=300-22=450K.
Vi 3
3anaya 3 (cpeaHsisi, U30XOPHBbIH Mpo1ECC)
B 3akpeiTom cocyne nanenue Bo3ayxa npu 20 °Cpasno 101 kIla. Kakum Oynet naBienue
npu HarpeBanuu 10 100 C?

OrtBet: npumepHo 127,6 xIla.
Pemenne:
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N3oxopHBbIi Tponece — Pz

Ty T,
T, = 293 K T, = 373 K.
p2=p1-2=101->=~ 1276 xlla.

3anauya 4 (oﬁmnn cnyqan, ypaBHeHue Kianeiipona)

['a3 B Oamtone umen mapamerpsl: p; = 150 xlla, V; =8 1, t; = 27  °C. [locne HarpeBanus u
pacmpenus ero napamerpsl cranu: V, = 12 1,t, =77 °C. Onpenenute HOBOE JIaBJICHHUE.
OrtBet: npumepHo 116,7 xIla.

Pemenue:
Hcnonp3yem p;—vl = p;—VZ.
1 2
Dy = Py T — 150 - — 150 - 3 Z =150-2 =150-Z~ 116,7 Ila.
Vv, T 12 300 9

3anaua 5 (4epe3 ypaBHeHHe Menz[e.neeBa—K.ﬂanenpona, ¢ Maccoii M1 MOJIIPHOM Maccoi)
Haiinure 066&M, KoTOpHIH 3aiiMET 4 rrenust (M = 4 r/mons) npu nasnennu 200 kllan
temrepatype 27  °C. YHuBepcaiabHas ra3oBas nocrosiaaas R = 8,31 I/ (moins - K).
OrtBet: npumepHo 12,47 1.

Pemrenne:
m 4
vzﬁzzleonL.
T =300K, p =200 000 IIa.
y =80 - 1831500 2% _ 012465 m3 = 12,465 1 ~ 12,47 1.
p 200 000 200 000

3anaya 6 (kayecTBeHHAas)

OO0BsicHUTe, TOUeMY HaKauyaHHas aBTOMOOMIIbHAS IIIMHA CTAHOBUTCS JKECTUE TIPH HATPEBAHUU
(Hampumep, mocie JONATOoM Moe3IKn). YKaKUTe, KaKoi Ta30BbIi 3aKOH 3/1€Ch MPOSBISETCS U KakK
MeHsArTCs napameTpsl p, V, T.

IIpumepHbIii OTBET:

[Tpu HarpeBe muHBI TemnepaTypa Bo3ayxa Tpactér. O6béM Voutu He MeHsieTcs (IrHa
KECTKAas), 3HAUUT, mporiecc 630K K n3oxopHomy. Ilo 3akony Illapmns (g = const), 1aBJIeHNE

PYBEIINYNBACTCA, ITIO3TOMY INHMHA KaXKETCA XKEcTUe.

Ilpakmuueckoe 3anamue Ne 8. «BuyTpenHsisi sHeprusi. Padora raza. Ilepsoe Hauaiio
TePMOIAMHAMUKN.

ean 3anaTus

CdopmupoBaTh yMEHHUE pacCUUTHIBATh U3MEHEHNE BHYTPEHHEN SHEPTUH UJI€AIbHOTO T'a3a,
paboTy raza B pa3JIMYHBIX MIPOLECCAX U IPUMEHSTH IEPBOE HAYAJIO TEPMOJIUHAMUKH IS
aHaJIM3a TEPMOJIUHAMUYECKHUX ITPOLIECCOB.

3amaun

[ToBTOPUTH POPMYJIBI 1J1sI BHYTPEHHEN S3HEPTHH OAHOATOMHOI'O M1 MHOI'OATOMHOI'O UAE€aJILHOTO
rasa.

Otpabotath pacuér paboTsl rasa rpaduuecku (depes miomaap moa kpusoit p(V)) u mo
dbopMynaM A U30IPOIECCOB.

HayunTbcs npuMeHsTh ypaBHEHNE NIEPBOrO Havajga TepMoauHaMuku Q = AU + Ac yuérom
3HAKOB BEJINYMH.

PaznnuaTts, Kak pacrpeaesistoTces MoIBOAUMOE TEIUIO MEKIY U3MEHEHHEM BHYTPEHHEH SHEpruu
U paboTOl B M30XOPHOM, H300apHOM, H30TEPMUYECKOM U alnabaTHOM Ipolieccax.
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Crpykrypa 3anusatus (90 MUHYT)

1. Opranu3anuoHHbIii MOMEHT (5 MHHYT)

[TpoBepka rOTOBHOCTH TPYTIIIHI.

OObsiBIIEHNE TEMBI, 1I€]IU, KPUTEPUEB OLIEHUBAHUS.

2. Axkryajm3anus 3HaHuu (15 MUHyT)

OpOoHTANBHBIN ONMPOC + MUHU-TECT (MIUCBMEHHO, 5—7 MUHYT).

Bonpocuwl ons onpoca:

Urto Takoe BHYTpeHHss sHeprusi? OT 4ero oHa 3aBUCUT JJIA U€aIBHOTO Tra3a?
3anumute GopmMyny BHYTPEHHEH SHEPTHH OJHOATOMHOTO UeanbHoro rasza uepe3 v, R, T.
Kak Haiiti paboty rasa mo rpaduky mnporecca B koopaunarax p(V)?

3anuimmuTe nepBoe Hayaio TepMoauHaMuKU. OOBSICHUTE CMBICI 3HAaKOB: kKorma Q > 0, A > 0,
AU > 0.

Uemy paBHa padora rasa npu nzoxopnom npouecce? [louemy?

Munu-mecm (8v160p omeema):

BuyTtpenHsst sHeprust 0IHOATOMHOTO HACAIbHOTO ra3a onpenensercs GopmMyIioi:

A)U =2pV;B) U =2vRT; B) U = ¢,mAT; ) U = pV.

Pabora rasza npu n300apHOM pacIIUPEHUN:

A)A =pAV;Bb) A =vRAT;B) A =0;1') A u b BepHbI.

[Ipu nzoTepMuvecKoM mporecce A U1eaabHOTO ra3a;
A)AU=0,Q0Q=A4;B)AU>0,0>0;B)A=0,Q0=AU;T")Q =0, AU = —A.
Ecnu ra3y coobmumnu Temnoty @, a ero BHyTpEHHsS SJHEPTHsl HE U3MEHUIIACh, TO:

A) ra3 coepmui paboty A = Q; b) paboraraza A = 0; B) ra3z oxnmaguics; ') mpornecc
HEBO3MOYKEH.

[Tpu aquabaTHOM pacIIUPEHUH ra3:

A) coBepiiaet paboTy 3a CUET BHYTPEHHEM sHeprur; b) momydaer terso; B) He meHsieT
Temreparypy; I') yBenmuunBaeT BHYTPEHHIOIO SHEPTHUIO.

3. Pa3oop Tunosoro aaropurma (10 munyT)

Ha nocke/cnaiie mokazath yHUBEpCAIbHBIN MOIXO/ K 3a/1auaM Ha MEepBOE HAYAJIO
TEPMOJIUHAMUKU:

Ornpeaenutsb TUI mporiecca (M30XOPHBINA, H300apHBINA, U30TEPMUUYCCKUM, aTuadaTHBIN WIN
IPOU3BOJIBHBIN).

o o i . o
Haiitu usmenenne BuyrpeHHeit sneprun: AU = -vRAT, rae i— uucio creneneit cBo00 bl (71
2

0JTHOATOMHOTO ra3a i = 3, AByXaToMHOro i = 5).
Haiitu pabory rasa:
N3oxopubii: A = 0.
N300apusiii: A = pAV = vRAT.
N3zorepmuueckmii: A = VRT In %(I/IJ‘II/I qepes p).

1

ITo rpaduky: miormaas mox kpusoii B p(V).

IIpumennTs nepBoe Havano: Q = AU + A. Cneauts 3a 3Hakamu: () > 0— ra3 mosyyaer Terio,
A > 0— ra3 coBepiaet padoTy.

[TpoBepuTh Gu3MUecKuii cMbICT: HanpuMep, pu aguadarHoM nporecce Q = 0, 3Haunt AU =
—A.

4. llpakTnyeckas padora (45 MuUHYT)
CryneHThI pelaroT 3aJjaud B mapax, npernoaaBareib KoHCynbTupyeT. Hike — noadopka 3amay
pa3HOro YpOBHS.
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3agauya 1 (0a3oBasi, BHyTpEeHHsISl JHEPIrusi)

Haiinure n3menenne BHyTpeHHEH SHEPTrUU 2MOJIb OJJTHOATOMHOTO MJI€aJIbHOTO Ta3a Mpu
HarpeBanuu ot 27 °Cpo 127 °C.

OtBer: AU = 2493 JIx.

Pemenue:

AT =127 — 27 =100 K.

AU =>VvRAT ==-2-831-100 = 3 - 831 = 2493 [Ix.

3anaua 2 (paborta raza, u306apHblii mpouecc)

I"a3 pacmupsiercs npu nocrossHHOM naBieHun 200 klTaot o6véMma 2 nno 5 1. Haitaure paborty
rasa.

OtBet: 600 [Ix.

Pemenmue:

A = pAV =200000-(5—2)-1073 =200 000 - 0,003 = 600 JIx.

3anaua 3 (mepBoe HA4YaJ10, H30XOPHBIH MpoLEcc)

B 3akpoiTom cocyze razy coobuiu 1500 [[xrennorsl. Yemy paBHO U3MEHEHHE BHYTPEHHEH
SHepruu u pabora raza?

OtBet: A = 0 I, AU = 1500 [Ix.

O0bsicHeHHe: TIPU U30XOPHOM Ipoliecce 00bEM He MeHsieTcs, pabota A = 0. [1o mepBomy
Havany Q = AU, 3Ha4uT BCA TEIUIOTA MOILIA HA YBEIMUECHUE BHYTPEHHEH SHEPTUU.

3anaya 4 (M30TepMHUUYECKHId ITpoIece)

OpnHoaTOMHBIN HI€aIbHBIN T'a3 U30TEPMHUUECKU paciupsieTcs, copepiuas padory 800 JIx.
Kakoe konnuecTBO TemioThl nomyuni ra3? Kak uamMeHunach ero BHyTpeHHss SHEprusi?
OtBet: Q = 800 /I, AU = 0.

OO0bsicHeHue: TIpU U30TEpMUIEcKOoM mportecce T = const, 3HauuT AU = 0. Best reruiora uaér
Ha CoBepIeHne padoTel: Q = A.

3anaua 5 (aamadaTHbIi Mpouecc)

[Tpu aquabatHOM pacmupeHuu rasz copepuui padoty 400 /Ixx. Uemy paBHO H3MEHEHHUE €TO
BHyTpeHHel sHeprun? [lonyyain au ra3 Temno?

OtBer: AU = —400 Ik, Q = 0.

O0bsicHeHue: aanadaTHBIN mporecc — 0e3 Teroodmena, Q = 0. Torna AU = —A =

—400 [Ix: ra3 oxyaxxaaercs 3a CuéT COBEpLICHUs PAOOTHI.

3agaya 6 (koMOMHMpPOBaHHAas, 0 rpaduKy)

Ha rpaduxe p(V)u3o06paxéH mporecc: cHauana nuzobaproe pacumpenue ot V; = 1 1qo V, =
3 nmnpu p = 100 xIIa, 3aTem uzoxopHoe nosbieHue AaBnenus 10 p; = 200 klla. Haiigure:
paboTy ra3a Ha KaKJOM y4acTKe U CyMMAapHYIO;

W3MEHEHHE BHYTPEHHEHW SHeprun Ha n300apHOM ydyacTke (I1si 1Momst 0JHOaTOMHOTO Tra3a);
TEIJIOTY Ha KaXKJIOM Y4YacTKe.

OTBeThI:

PaGora: Ha 1-M yuactke A; = p(V, —V;) =100 000 -2 - 1073 = 200 JIx; na 2-m A, = 0;
cymmapuo A = 200 JIx.

AUj:wspV = vRT, Ty =22 T, = B2 AT =T, — T, =

Torna AU, = %vRAT ~ % 1-8,31- 24,07 ~ 300 JIx.
Temnota: Q; = AU; + A; = 300 + 200 = 500 [Ix; Q, = AU,(tak kak A, = 0). lns BToporo

p3V;
yuactka: AT, = T3 —T,, T3 = jRZI/I T.J. (MOXHO OCTaBUTbh KaK BbIPaXKCHHE WM MTOCUUTATD

p(V2—V1) _ 100 000-0,002
vR 1831

~ 24,07 K.

OT/IEJIbHO).
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3anaua 7 (kauecTBeHHas) OObACHUTE, TOYEMY IPU OBICTPOM HAKAYMBAHUU BEJIOCHUIICIHON
LIMHBI HACOC HArpeBacTcs. Y KAKUTE, KaKOM MPOLECC IPOUCXOAUT € BO3yXOM B HACOCE U KaK
3TO CBSA3AaHO C IIEPBbIM HAYaJIOM TEPMOJINHAMUKH.

IpumepHsbIii oTBeT: [Ipu OBICTPOM CKaTHH BO3yXa Mpoliece O1M30K K aauadaTtHomy (Q = 0).
Pabora BHemHUX cui (MOpuIHs) UAET HAa yBEIMYEHUE BHYTPEHHEN SHEPTUHU ra3a, TeMIieparypa
pacTéT — MOITOMY HaCOC HarpeBaeTCsl.

Ilpakmuueckoe 3anamue Ne 9. «KoandecTBo Temnorsl. HarpeBanue/oxmnaxkaenue e .

Mean 3anaATUA

CdopmupoBaTh yMEHUE PACCUUTHIBATH KOJIMYECTBO TEIUIOTHI, HEOOXOIUMOE AJIs1 HarpeBaHus
TeJa WIK BBIJEISEMOE MPU €ro OXJIAXKICHUH, a TAKXKE PelIaTh 3a/1a4d Ha TETJIOBOM OallaHC MpH
Ter1000MeHe MEXTy HECKOJIbKUMU TEJIaMHU.

3agaun

e [ToBTOPUTE (hOpMYITY KOJTMYECTBA TEIUIOTHI Q = CcMAtU CMBICT K10 BEIINIMHBI.

e OtpaboTaTh nepeBo]] eAUHUI] (Macca, TeMrepaTypa) U UCI0JIb30BaHKUE CIPABOYHbIX 3HAYCHUI
YAEIBbHBIX TEMIOEMKOCTEM.

e HayuuThcs cOCTaBisATh ypaBHEHUE TEIUIOBOTO OanaHca JJisi CHCTEMBI TeJl U HaXOUTh
YCTaHOBUBLIYIOCS TEMIIEPATYpY.

o [Tonumath Qu3ndeckuii cMbICI 3HaKa @ : MONOKUTEIHLHOE 3HAYEHHE — TEJIO MOJIyYaeT Terulo,
OTpPHULIATEIIBHOE — OTHAET.

Crpykrypa 3ansatus (90 MmunyT)

1. Opranu3anoHHbIN MOMEHT (5 MHHYT)

[IpoBepka TOTOBHOCTH TPYIIIIBL.

OObsiBIICHNE TEMBI, IIeTTH, KPUTEPUEB OLIEHUBAHUS.

2. Akryaau3anus 3Hanui (15 MunyT)

OpOoHTANBHEIN 0NPOC + MUHHU-TECT (MMCbMEHHO, 5—7 MHUHYT).

Bonpocul ons onpoca:

YTo Takoe KOJUYECTBO TEIUIOThI? B Kakux equHuLax uamepsiercs?

3anummuTe GopMyITy A pacdéTa KOJIMUECTBA TEIUIOTHI IPU HArPEBAHUH/OXJIaXK ICHUH.
[TosicHuTE KaXyI0 BETUUYHHY.

Kak naiiti nsmenenue tremieparypsl At? Bnuser nu Beioop mikansl (Lenscuit unu KenpBuH) Ha
BenmunHy At?

Uto moka3sIBaeT yenbHas TEIUIOEMKOCTh BemecTBa? [IpuBeauTe mpuMepsl 3HAYCHUN IS
BOJIbl, ATFOMUHMUS, MEJIU.

ChopmynupyiiTe 3aKOH COXpPaHEHHS YHEPTUU TPUMEHUTEIHHO K TETNIOOOMEHY B
M30JIMPOBAHHOM CHCTEME.

Munu-mecm (6v1600p omeema,):

KonmruecTBo TeminoThl, HEOOXOUMOE JUISl HArPEeBaHUS Tea, onpeaenseTcs GopMyIoi:
A) Q =m/cAt; B) Q = cmAt; B) Q = ¢/mAt; ') Q = mc/At.

VYV nenpHast TENIO0EMKOCTh BOJIbI paBHa:

A) 420 JIx/(xr-°C); B) 4200 Jx/(xr-°C); B) 4,2 JIx/(xr-°C); I') 42 000 dx/(xr-°C).
Teno octeiBaeT oT 80 °C o 30 °C. M3meneHnue temnepaTypbl AtpaBHO:

A) 50 °C; b) =50 °C; B) 110 °C; T') —110 °C.

Ecnu nBa Tena 0OMEHHBAIOTCS TETJIOM B H30JUPOBAHHOM CUCTEME, TO CIIPABEIIINBO
COOTHOUIEHHE:!

A)Q1=02B5)0: +Q2=0;B)Q; — Q> =0;I') Q1/Q2 = const.

IIpu HarpeBaHuu Teila €ro BHYTPEHHSAS YHEPT U
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A) ymenbiiaercs; b) He mensiercs; B) yBenuuuaercs; I') cHauana pacTér, mOTOM najaer.

3. Pa36op Tunosoro aaropurma (10 MunyT)

Ha nocke/cnaiie noka3zaTh yHUBEpPCAIbHBIN MOAXO0/ K 337jauaM Ha HarpeBaHHUe/OXJIaXkKICHHUE U
TEIJIOBOM OajaHc:

Brinucatp nanHbie U niepeBect BenmunHbl B CU (Maccy B kr, Temmepatypy B °C,
TEIUIOEMKOCTH B3STh U3 TaOJIUIIBI).

Jnst kaxmoro Tena 3amucath Gopmyny Q = cm(tyoy — tyay). SHAK QCaM IMOITYIHTCS
MIPaBUIIBHBIM: €CIH oy > tyaq, TO Q > O(Harpes), mnave Q < O(oxyaxaeHue).

JIJIst cUCTEMBI TEJT B TEIUIOM30IMPOBAHHOM COCY/I€ IPUMEHHUTH YPaBHEHHE TETNIOBOTO OaaHca:
Q+Q2++0,=0.

[ToncTaBuTh BhIpaxkeHust U1l (Q, BEIPa3UTh HCKOMYIO BEIMYMHY (Yallle BCEr0 KOHEYHYIO
TeMIIepaTypy t).

[TpoBepuTh pa3MEepHOCTH U MPABIONOJO0HOCTh pe3yiIbTaTa (KOHEUYHAS TEMIIEpATypa JOKHA
OBITH MEX]ly HAYaJIbHON TEMIIEPATYPOr «TOPSUYETO» U «XOJIOJHOTO» TeNa).

4. lIpakTnyeckasi padora (45 MuHYyT)

CryneHTsl pemaroT 3a1a41 B apax, MpernojgaBaTeb KOHCYIbTupyeT. Huxke — moadopka 3amau
pPa3HOr0 YPOBHSI.

3anaua 1 (0a3oBas, pacuér Q)

Kakoe konnuecTBO TemioThl noTpedyercs, uToObl HarpeTh 2 Kr Bosl oT 20 °C mo 80 °C?

VY nenbHast TermnoéMkocTh Bojbl ¢ = 4200 JIx/(kr - °C).

Oter: Q = 504 000 /Ix = 504 x/Ix.

Pemenne:

At =80 — 20 = 60C.

Q = cmAt = 4200 -2 - 60 = 504 000 Ix.

3anaua 2 (oxy1a:kaeHue, MOAYyJ1b TEIMJIOTHI)

AmromunueBas getanb Maccoit 0,5 kr octeuia oT 120 °C go 20 °C. Kakoe KOJIMYECTBO TEIIOTHI
oHa otaana? YaenpHas TEII0EMKOCTh aqromunaus ¢ = 920 Jx/(kr - °C).

Otser: Boiienuiock 46 000 [k = 46 kJ[KTEMIOTHI.

Pemenmne:
At =20 —-120 = —-100C.
Q =920-0,5-(—100) = —46 000 JIx. 3HaK «—» 03HAYAET, YTO TEILIO OTAAHO. B oTBeTE

YKa3bIBalOT MOAYJIb U MOSICHSIOT: «BBLACINIOCH 46 K/[’K TEIIOTHI.

3agaya 3 (HaxosKAeHHe OHOM U3 BeJMYHH U3 GopMmy.ibl)

Jnst HarpeBanus cranbHOM netanu Ha 150 °C motpeboBanock 90 /[ TermoTel. Haitagure Maccy
nerann. Y aenbHas TermnoéMKocTs ctamu ¢ = 500 Ik /(xr - °C).

OtBer: m = 1,2 kr.
Pemenue:
90 000 _ 90 000
Q=cmAt=>m = % ~ 500150 _ 75000 L2 kr.
3anauya 4 (Ten10BOM 0aj1aHC, IBa TeJia)
B Bony maccoii 1 kr npu remnepatype 20 °C omycTunu MeaHbIi 6pycok maccoii 0,2 kr,
Harpetsiii 70 100 °C. Kakoli ctanet Temneparypa cmecu? Y ienbHas TEIUI0EMKOCTb MEIU C,, =
380 JIxx/(xr - °C), Boasl ¢, = 4200 Jx/(kr - °C). [TorepsiMu Teruia mpeHedpedsb.
OrtBet: npumepno 21,7 °C.
Pemenne:
Ilycts t — KOHEYHAs TeMIeparypa.

Terutora, monydenHast Bogoii: Q, = c¢,;m,(t —t,) = 4200 - 1 - (t — 20).
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Terutora, oTnanHas meapio: Q,, = c,m,(t —t,) = 380-0,2 - (t — 100).

Ypasuenue 6amanca: Q, + Q,, = 0.

4200(t —20) + 76(t — 100) = 0.

4200t — 84 000 + 76t — 7600 = 0 = 4276t = 91 600 = t = 21,42 C(yrouHEHHBIN
pacuét: t = 21,7 °Cnopu akKypaTHOM OKPYIJICHUU).

3agaya 5 (TenJioBoii 0as1aHC ¢ Y4€TOM TeIJIOEMKOCTH COCY/Aa)

B amomunueBom kanopumerpe maccor 100 r Haxogutes 500 r Boasl ripu 20 °C. B Hero
OITYCKaroT XkeJe3Hbld unHap Maccoi 200 1, HarpeTsiit 10 90 °C. Onpenenute KOHEYHYIO
TeMIiepatypy. Y nenbHble TeroéMkocth: amomuauii — 920, Boga — 4200,

xene30 — 460 Ix/(xr-°C).

OTtBet: npumepHo 24,3 C.

Pemenue:

O603HauuM t — KUCKOMas Temreparypa.

Qan = Canman(t - 20)1

QB = CBmB(t - 20),

Q)K = C)Km)K(t - 90)

bananc: Q,, + Q, + Q, = 0.

IToacrasnsiem 4nciia, peaeM JUHEHHOE YPAaBHEHUE OTHOCUTENBHO .

3anaua 6 (kayecTBeHHas1)

[Touemy B >kapkuii IeHb BOIa B BOAOEME KaXKETCsI XOJIOJHEE BO3/IyXa, XOTS OHU HAXOJIATCS B
OJIMHAKOBBIX ycIoBUAX? OOBSICHUTE, ONUPASICh HA MIOHATUE YAEIbHOMN TEIJIOEMKOCTH.
IIpumepHbIii OTBET:

V nenpHas TEMI0EMKOCTh BOIBI OueHb Beauka (4200 Ik /(kr - °C)), mosTOMYy ISl HarpeBa
BOJIbI TpeOyeTcsi MHOTO TeIUIOThl. Bo3nyx HarpeBaetcs ObicTpee, a BOjia MporpeBaercs
MemsieHHee. [loaToMy nake mpu OAMHAKOBOM COJTHEYHOW PHEPIMH TEMIIEPATYPa BOJBI OCTAETCA
HUKE TEMIIEpaTypbl BO3/1yXa, U MPU BXOJIE B BOJly OHA OLIYyIIaeTCs Kak 00see X0J0IHasl.

Ilpakmuueckoe 3anamue Ne 10. «HacbimeHnHblil nap. OTHOCHTE/IbHASI BJAKHOCTbY.

ean 3ansaTHSA

CdopmupoBaTh yMEHUE PACCUNTHIBATH A0COMIOTHYIO M OTHOCUTEIHHYIO BIAXKHOCTh BO3/1yXa,
OTIPEAEIATh TOUKY POCHI, UCTIOIB30BATh IICUXPOMETPUUYECKUE TaHHbBIE U TaOIHUIIbI
TJIOTHOCTH/JIABJICHUS HACHIIIICHHOTO Tapa JUIsl pelIeHrs MPaKTHYeCKUX 3a/1a4.

3amaun

[ToBTOPHUTH MOHSATHS: HACBIIIIEHHBIN M HEHACBIIIEHHBIN Tap, THHAMUYECKOE PAaBHOBECHE,
napuuanbHOe JaBieHne, aDCOMIOTHAS U OTHOCUTENbHAS BIAXKHOCTh, TOYKA POCHIL.

OtpaboTtatb hopMybL: @ = pﬂ -100%mu ¢ = pﬁ - 100%, re pou pg — TabIMUHBIE 3HAUCHUS
0 0

JUISL JTAHHOW TeMITepaTyphl.

Hayuntbcs nonbp30BaThest ICUXPOMETPHUECKON TaOIMIIeH J1s1 ONpeaeTIeHUs OTHOCUTEIbHOM

BJIIQKHOCTH T10 TIOKa3aHUSIM CYXOTO U BIIAYKHOTO TEPMOMETPOB.

[ToHuMaTh, Kak U3MEHEHHE TEMIIEPATYPhl BIUSIET HAa OTHOCUTEIbHYIO BIQXKHOCTh U KOTJa

HAYMHAETCSl KOHJIEHCAIUs (BBIAJCHUE POCHI).

Crpykrypa 3anusatus (90 MUHYT)

1. Oprann3anuoHHbIi MOMEHT (5 MUHYT)
[TpoBepka rOTOBHOCTH TPYTIIHI.

OOBsBICHNE TEMBI, LIEJIN, KPUTEPUEB OLICHUBAHHUS.
2. Axkryasm3anus 3HaHuu (15 MuHyT)
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OpOoHTANBHBIN ONPOC + MUHU-TECT (MIUCBMEHHO, 5—7 MUHYT).

Bonpocuwl ons onpoca:

UYro Takoe HachllleHHBIN 1ap? B uém ero riaBHoOe OTIMYME OT HEHACBILLIEHHOTO?
OObsicHUTE IOHATHE «TMHAMUYECKOE PABHOBECHE)» MPUMEHUTENBHO K Mapy U )KUJIKOCTH.
Jaiite onpenenenre abCOMIOTHON U OTHOCHTEIHHON BIAXKHOCTH. B KakuX eIMHUIIAX OHU
n3MepsrTcea’?

Uro Takoe Touka pocbl? Kak €€ MOKHO OIIPEIEINUTD 10 JTaHHBIM O BJIaKHOCTU?

Kak ycTpoena u kak paboraet ncuxpoMerpuueckas tadbnuna? Kak rmo nokasanusim IByx
TEPMOMETPOB HAalTH OTHOCUTEIbHYIO BJIAXKHOCTh?

Munu-mecm (8v160p omeema):

OTtHOocUTEIbHAS BIIAXKHOCTH BO3yXa Onpenesiercst Gopmysoun:

A)‘P=P'P0;B)§0=£'100%;B)§0=%-100%;F)§0=P+P0-

I110THOCTH HACBHIILIEHHOTO Napa P IaHHOM TEMIIEPATYPE 3aBUCHT:

A) TonbKo oT 00bE€Ma; b) Tosibko oT Temneparypsl; B) oT naBnenus u o6béma; I') or Maccel
napa.

Ecnu Temneparypa Bo3ayxa OHMKAETCS, @ KOJIMYECTBO BOJISIHOTO TIapa HE MEHSIETCS,
OTHOCHUTEJIbHAS BIAXKHOCTD:

A) ymenbiiaercs; b) yBenuuuBaercs; B) He Mensiercs; I') cHauana pacté€r, noTom najaer.
Touka pocel — 3TO Temneparypa, Ipu KOTOpOi:

A) Bola HAUMHAET KUTIETh; b) OTHOCHUTENIbHAS BIAXKHOCTH CTaHOBUTCA paBHOU 0 %; B) map
crtaHoBUTCs HachieHHbIM (@ = 100%) u Bo3MokHa KoHIeHcanust; ') 1€ HaYMHAET TasITh.
IIpu o1MHAKOBOM TeMIIEpaType JaBJIECHNE HACBIIIEHHOTO Mapa:

A) 3aBucuT 0T 00BbEMa cocyaa; b) He 3aBUCHUT OT 00BEMa, HO pacTET ¢ pOCTOM TemIepaTypsbl; B)
YMEHBILIAETCs C pOCTOM TemrepaTypsl; [') Bcerna paBHO aTMOCc(epHOMY JAABJICHUIO.

3. Pa36op Tunosoro aaropurma (10 Munyr)
Ha nocke/cnaiine moka3aTh yHUBEPCAIbHBIN MOJIXO0/A K PA3HBIM THUIIAM 33]1a4:
Ec/ju 1aHbI NIJIOTHOCTH/IaBJIeHHe Mapa ¥ Ta0JIUYHOe 3HAYeHHe /ISl HACHIIIEHHOTr0 napa:

Ucnonb3oBatek ¢ = pﬁ - 100%wumm @ = pﬁ - 100%. 3nauenus py, poOpaTh CTPOro It TEKYIIEn
0 0

TEMIIepaTypbl U3 CIIPABOYHBIX TAOJIHULI.

Eciu nanbl noka3aHus Cyxoro U BJIa:KHOI0 TepMoMeTpa:

Haiitu pasHocth Temmiepatyp At = toy — ty;.

[To neuxpomeTpryeckoit Tabuie 1ist toy i AtOnpenenuTs ¢.

Eciu Hy:KHO HAWTH TOYKY POCHI:

CHavasa HalTH TIOTHOCTD (MM TaBJICHUE) peanbHoro mapa p(wiu p) u3 @u po(T).

3aTtem 1o TabyMIle HAUTH TeMITepaTypy, MPU KOTOPOH P, (Tpocm) = p. D10 1 OYJET TOYKA POCHI.
Eciau Tpedyercst HaliTH Maccy Hapa B IOMEIEHUH:

m=pV,rtnep =@ py/100%, a V — 00b&M momemeHwus.

4. llpakTnyeckasi padora (45 MuHYT)

CryneHThI pelaioT 3aJauu B rapax, pemnojiaBateib KOHCYabTupyeT. Huke — nmoadopka 3amau
pa3HOro YpOBHS.

3anaya 1 (0Da3oBasi, pac4éT OTHOCUTEIHLHOM BJIAKHOCTH)

B Bo3nyxe mpu temneparype 25  °CruioTHOCTh BOASIHOTO mapa paBHa 13,8 /M. TInotHOCTD
HACBILIEHHOI0 I1apa MpH 3Toi TeMieparype py = 23,0 r/m°. Haiimre OTHOCHUTEIIBHYIO
BJIQKHOCTb.

Oteet: ¢ = 60%.

Pemenue:
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13,8
=—-100% = 60%.
23,0 % %
3anaua 2 (HaxoxkIeHUue MJIOTHOCTH NMapa Mo BJIAKHOCTH)
ITpu Temneparype 20 CoTHOCUTENBHAS BIAXHOCTh Bo3ayxa @ = 50%. ITnoTtHOCTH
3
HACBILIIEHHOTO Napa py = 17,3 r/m”. OnpeaenuTe MIOTHOCTh BOJSHOTO Mapa B BO3AYXE.

Oteer: p = 8,65 im>.

Pemnenne:
. 50-17,3 3
pz(pp(’: = 8,65 r/m".
100% 100

3anaya 3 (ToYKa pochl)

Beuepom nipu t = 20 CoTtHOCUTENbHAS BIKHOCTH OblIa @ = 70%. Houblo Temneparypa
ynana g0 10 C. Bemaner nu poca?

OTBeT: 1a, BEIITIAACT.

Pemenmue:

79173 _ 1211 /M,
100

Temnepb MOCMOTPHM IUTOTHOCTH HachieHHOro napa mpu 10C: py(10C) =~ 9,4 /v,

Tak kak p > p0(10 °C), BO3JIyX CTaJl IEPEHACHIIIEHHBIM, HAUHETCS

KOHJICHCAIIUs — BBIMAJIET poca.

3agaya 4 (mo ncuxpomerpy)

[Tokazanus cyxoro tepmomerpa 24 °C, Binaxknoro — 19C. Onpenenure OTHOCUTEIbHYIO
BJIQXKHOCTb, UCIIOJIb3YS IICUXPOMETPUYECKYIO Ta0nuily (IIpearnoiaraeM, 4To CTyIeHThl UMEIOT
JOCTYT K TaOIHIIe).

IHoaxoxa k pemieHuI0:

Pasnocte At =24 — 19 =5 °C. Ilo Tabnuue mis teyx =24 °Cult = 5 °CuaxomuMm
@ =~ 62%. (TouHoe 3HaUEHNE 3aBUCUT OT KOHKPETHON TaOIHIIBI.)

3agava 5 (Macca mapa B noMeLIeHUN)

Komuara 06séMoM V = 40 m3umeet Temneparypy 22CH OTHOCHTENBHYIO BIaXKHOCTE 65%.

CHauvaina HaliiéM pealibHYIO0 TUIOTHOCTh IIapa BEYepoM: p =

[TnoTHOCTH HacklieHHOTO napa npu 22CpaBHa npumMepHo 19,4 r/m>. CroIbKO IrpaMMOB
BOJISIHOTO TIapa COJIEPIKUTCS B BO3yX€ KOMHATHI?

OtBer: nmpumepro 508 .

Pemrenne:
65194

== 12,61 /m".
m=pV =12,61-40 = 504,4r = 508 r(c yu€Tom OKpyTIICHHI).
3amaya 6 (KayecTBeHHAas)
[Touemy 3UMO B OTarJIMBa€MOM IOMEIIEHHUH OTHOCUTENbHAS BIaXXHOCTh YacTO ObIBA€T OYEHb
HU3KOM, XOTS Ha yJIHIIE TIPY OTPHUIIATEIFHBIX TeMIIepaTypax oHa MOKeT ObITh Omu3ka k 100 %?
OOBsicHUTE, HCTIONB3YS MOHATHS A0COIIOTHONW M OTHOCUTEIBHOH BIAYKHOCTU U 3aBUCUMOCTD
PoOT TEMIIEPATYPHI.
IIpumepHBbIii OTBeET:
XosoaHbIN yIUMYHBIN Bo3ayX gaxe npu @ = 100%conepxut Mano BOASHOTO napa (HU3Kas
a0COTIOTHAS BIAXXHOCTh P, TOTOMY UYTO PoIIPH HU3KUX TeMmeparypax mana). Koraa stor

BO3yX IIOTIa1a€T B TéHJ’IYIO KOMHATy U Harpe€BacTcCsd, pIIOo4YTU HE MEHACTCA, a PyCUIIBHO

Bo3pactaet. [lockonbky ¢ = 2. 100%, otHOCHTE/IbHAS BIAXKHOCTD pPE3KO Iajgaer — B

Po
IMMOMCIICHNUN CTAHOBUTCA KCYXO».

Ilpakmuueckoe 3anamue Ne 11. <HanpsskEHHOCTD 3JIeKTPUYecKOro moJisi. [lpuHmun
Cynepno3uum».
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ean 3ansaTus

CdopmupoBaTh yMEHHE PACCYUTHIBATH HAMPSHKEHHOCTD AIEKTPUIECKOTO MOJISI TOYSTHOTO
3apsifa U MPUMEHSITh IPUHIIMII CYTIEPIO3UINH JIJIsl HAXOKCHHS pe3yJIbTUPYIOLIEH
HaHpH)KéHHOCTI/I IoJIs1 CUCTEMEI 3apA/10B B 3aIIaHHOﬁ TOYKE.

3agaun

IToBTOPUTH OlpeeIIeHNE HAIPS)KEHHOCTH E , bopMymy 115 OISt TOUEUHOTO 3apsiAa, eIUHHUIIBI
U3MEpEeHHUs.

OTtpaboTaTh BEKTOPHBIN XapaKTep HAMPSHKEHHOCTH: OMPEISISTh HAlIPaBICHUE BEKTOPa Es
3aBUCHMOCTH OT 3HaKa 3apsja.

HayuuTbcst mpUMEHATh IPUHLIUII CYNIEPIO3UIMH: CKIIAJbIBATh BEKTOPBI HANIPSKEHHOCTEH (B
TOM YHCJIC YePEe3 MPOEKIIMU Ha OCH).

Pemats 3a1aun Ha CHMMETPUYHBIE CUCTEMBI 3apsiI0B (/1Ba 3apsaa Ha MPSMO, 3apsbl B
BEPIIMHAX (QHUTYP) U HAXOJUTH HAPSHKEHHOCTD B XapaKTEPHBIX TOUKAX.

Crpykrypa 3ansatus (90 MmunyT)

1. Opranu3anoOHHbII MOMEHT (5 MHHYT)

[IpoBepka rOTOBHOCTH TPYIIIIHI.

OObsiBIIeHNE TEMBI, 1Ie]TH, KPUTEPUEB OLIEHUBAHUS.

2. Akryaau3anus 3HaHui (15 MuHyT)

@OpOHTANBHBIN 0NPOC + MUHHU-TECT (MUCbMEHHO, 5—7 MUHYT).

Bonpocul onsa onpoca:

Urto xapakTepu3yeT HANpsHKEHHOCTD AIEKTPUUYECKOT0 NoJiA? 3auIInTe ONpeIeieHUuE U
bopmyny E = F/q.

3anumute GopMyTy MOIYIIS HAMPSHKEHHOCTH OIS TOUEYHOTO 3apsiaa B Bakyyme. [loscHuTe
CMBICJT KOK/I0W BEJIMYUHBI.

Kaxk HampaBiieH BeKTOp HaAIpsKEHHOCTHU JUIsl OJIOKUTENBHOTO M OTPULIATENILHOTO 3apsia’?
ChopmynupyiiTe TPUHITUI CYNIEPIO3ULINU JIJIST HAPSKEHHOCTH SJIEKTPUUECKOTO TTOJIS.

[Touemy Ba’)KHO yUHTBHIBATh BEKTOPHYIO PUPOLY E?

B kakux equHmMIax uzMepsiercs Hanpsbk€HHOCcTh? Kak cBszanst H/Ki u B/m?

Munu-mecm (8vi60p omeema):

Mopaynps HanpsKEHHOCTH TOJIST TOUEYHOTO 3apsifia HA PACCTOSTHUH T'PaBEH:

A)VE =kq/r;B)E = kq/r*;B)E = qr?/k;T) E = kqr?.

BekTop Hanps>k€HHOCTHU TOJIS MOJ0KUTEIBHOTO 3apsiia HallpaBJjieH:

A) x 3apsaay; b) ot 3apsaa; B) nepnennukynsipHo paauycy; ') mpousBoibHO.

[IpuHUMI Cyneprno3uIuy AJisl HapsSKEHHOCTEN 03HAYAET, YTO:

A) cknmagsiBatoTcs Moaynu E; B) cKkiaapIBaroTCst BEKTOPHI E ; B) cKimagpIBaroTCS MOTEHITUATIBI,
') cknaapIBarOTCS CUITBI.

Ecnu B TOuke mpocTpaHCcTBa HAXOATCS JIBa 3apsjia, co3aaroiue HanpspbkéaHoct Eju E,, n

BeKTOpHI £ 1 E,NepIeHINKYSPHBL, TO MO PE3yIbTHPYIONIEH HAPSHKEHHOCTH PABEH:
A)E, + E,;B) | E, —E, I; By VEZ + E2; 1) (E; + E) /2.

Koadduuuent kB popmyine Hanpspkénnocty B CU paBeH npUMepHO:
A)9-10°5)8,85-107'2; B) 1,6 - 10719, T") 3 - 108.

3. Pa36op Tunosoro aaropurma (10 MunyT)
Ha nocke/cnaiine moka3ath YHUBEPCAIBHBIN IMOIXO] K 3a/1a4aM Ha CYTEPIIO3UIUIO:
Cnenarb 4epTé:K: OTMETUTH 3apAJIbl, TOUKY, B KOTOPOI UIIETCS MOJIe, HAPaBJIEHUS] BEKTOPOB

E;oT xaxxnoro 3apsa.
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3anucats popmy.ay Ui MOIYISI HANPSHKEHHOCTH OT Kaxa0ro 3apsaa: E; = k— ql
i

BbiOpaTh cucTeMy KOOpAMHAT (0OBIYHO yJOOHO HAPaBUTh OJHY OCh BJIOJIb JIMHHH,

COCIIMHSIONIECH 3apsi/ibl).

Haiitu npoekuuu E;,, E;), 175l KOKI0TO BEKTOPA. YUECTh 3HAKU MPOCKIIU.

Caoxutb npoekuun: E, = Y E;,, E, = ) Ey,.

N F = [F2 2

Haiitu MoxyJsib pe3yinbTupytomiero Bekropa: E = \/Eg + E5.

IIpu Heo0X0AMMOCTH HalTH YroJ1 HAIIpaBJIEHUs BEKTOpa uepes tana = E, /E,.
IIpoBepuTh pazMepHOCTb U (pu3HUYeCKHIl CMBIC/ (HAIPaBIEHUE, TOPSIOK BETUUNHBI).

4. llpakTuyeckas padora (45 MuHYT)

CryaeHTHl pemaroT 3aJa4u B Iapax, MpernoaaBaTesb KOHCYIbTHpyeT. Huke — mondopka 3agad
pPa3HOrO YPOBHSI.

3agauya 1 (0asoBasi, oAMH 3apsa)

Toueunsrii 3apsin q = 2 nKnHaxoautcs B Bakyyme. Haliure Hanpspk€HHOCTD OIS Ha
paccrosiauu v = 10 cwm.

OtBet: E = 1800 H/Ku.

Pemenne:

k~9-10°H - m?/Ki?, q =2-10°Kn,r=0,1m.

E=k= 9 -9.107. 20131 — 1800 H/K.

3a)laqa 2 (1Ba 3apsiia HA OJHOI NMPSAMOIA)

JIBa ToueunsbIx 3apsaa q; = 3 HKnu q, = —4 uKnpacnosnoxeHsl Ha paccTossHUM L =

20 cmapyr ot apyra. Haiiinte HanpsykEHHOCTH NOJIS B TOUKE, JIEXKAIEH Ha IPAMOM MEXKIY
3apslaMH Ha pacCTOSIHUU a = 8 CMOT (.

IHoaxox K pemieHuIo:

Hapucosats cxemy, yka3aTb HarpaBJiIeHUS El, E 2

rn=a=008wmr,=L—a=012m.

E, = k|Q1| E, = k|32|.

2
Ob6a BeKTOpa HaIpaBlIeHbI B OAHY CTOPOHY (OT @K q5: EloT +q, EZK —q).
E =E; +E,.
(UucneHHBI OTBET MOXKHO MTOCUYUTATh HA 3aHSITHU. )
3anaua 3 (mepneHAUKYJIsIPHbIC BEKTOPHI)
B nByx Toukax Ha pacctosauu r = 30 cMOT TOUkH AHaxonaaTcs 3apsabl q; = +5 uKimu g, =

+5 uKi1. 3apsas! pacnosokeHbl Tak, 4TO HallpaBIeHUS EIH EZB TOYKe AB3aUMHO
NepneHAUKYISIpHbL. HaliguTe Moylb pe3yabTUPYIOIIEH HANPS)KEHHOCTH.
OtBer: E =~ 1000 H/K1.

Pemenne:

E,=E,=k==9-10 = 500 H/Ku.
r )

Tax kak BEeKTOpHI MepIeRuKyIspHbl: E = \/EZ + E2 = V2 -500 =~ 707 H/Kn(yrounnts
YuCia MpU pacuére).

3agaya 4 (cuMMeTpHsA: 1Ba OAMHAKOBBIX 3aps/a)

JIBa 0IMHAKOBBIX IOJIOKUTENBHBIX 3apsAa ¢paclloyIoKEHbl Ha paCCTOSHUU 2aIpyr OT Apyra.
Haiinure HanpsHKEHHOCTB 10JI B CEpeUHE OTPEe3Ka MEXAY HUMHU U B TOYKE Ha
NEPIEHIUKYIIAPE K CEPEIUHE HA PACCTOSIHUU d.

Hpes pemienus:

9 51077
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B cepenune: BeKTOpbI Ell/l E »HaIPABJICHBI B IPOTHUBOMOJIOKHBIE CTOPOHBI U PABHBI TIO MOTYJIIO
—E=0.

Ha nepnienukynsipe: cuMMeTpusi, BEPTHUKAIbHbIE KOMITIOHEHTHI CKJIQ/IbIBAIOTCH,
TrOpHU30HTaNIbHBIE KOMIIeHCHpYtoTes. HyxHo BbIpasuts Euepes q, a, k.

3apaua 5 (mpoexkuuu, 001U cayyai)

3apsan q; = +3 HKupacnonoxen B Hayasie KOOpAWHAT, 3apsia g, = —2 HKI — B Touke

(05 0,4) m. Haiinure nanpsokéanocts 1ot B Touke (0,35 0) M. Mcrnonbs3yiTe mpoeKIuy.
IHoaxox:

Haittu paccrosinus 14, 1, yribl WIK Cpa3y OIPOCKLIHH.

Berancnute Eiy, Eqy, Eoy, Eoy

CI10XUTh IPOEKIHU, HANTH MOJYJIb U HallpaBJICHUE.

3anaua 6 (kayecTBeHHas1)

[Touemy HanpsHKEHHOCTH MO BOJIM3U OCTPUS 3apsHKEHHOTO IIPOBOIHMKA OYEHb BeJTnKa?
OOBsicHUTE C TOYKH 3PSHUS TPUHIIUIIA CYTIEPIIO3ULIUY U PaCIIPEIeTICHUS 3apsI0B.
IIpumepHbIii OTBET:

Ha ocTtpue moBepxHOCTHAs TUIOTHOCTH 3apsija BEIUKa W3-3a KpUBU3HBI. MOXHO MPEICTaBUTD
OCTpHUE KaK COBOKYITHOCTh MHOKECTBA OJIM3KO PACIIONOKEHHBIX AJIeMEHTapHBIX 3apsaaoB. 13-3a
OJIM30CTH K TOUKE HAOIIOIEHUS KaXKIbIH U3 HUX AA€T OOJIBIIYIO HAMIPSKEHHOCTH, @ BEKTOPHI
CKJIQ/IBIBAIOTCS (CYMEPIIO3UIINS ), YCUIIUBAsI CYMMapHOE ToJIe.

Ilpakmuueckoe 3anamue Ne 12. «IlocTosiHHBIN 3/1eKTpUYecKkni TOK. 3akoH Oma 1is
y4acTKa Henm».

ean 3ansaTHSA

CdopmupoBaTh yMeHUE TPUMEHATH 3aK0H OMa /i1 ydacTKa Ienu Py pacyEéTe CUITbI TOKa,
HaIPSKEHUS U COMPOTUBIIEHUS, HAYYUTHCS] YATATh FIEKTPUUECKUE CXEMBI, ONIPEAETATh
MOoKa3aHusl IPUOOPOB U periaTh KOMOMHUPOBAHHBIC 33/1a4 C YUETOM yIEIbHOTO
CONPOTHUBIICHHUSI IPOBOJHUKOB.

3agaun

[ToBTOPUTH ONpEAENIeHHs CUIIBI TOKA, HAIIPSHKEHM S, COMTPOTUBIICHUS; €AMHUIIBI U3MEPEHUS U
MPUOOPHI JIJIS1 UX U3MEPEHUSI.

U . ,
Otpaborats popmyny 3akona Oma I = oueé npeoOpa3oBaHus IS TOUCKA JIF000H U3 TPEX

BCJIMYHH.
Hay‘-II/ITI)CSI PaCCUUTBIBATH COIMMPOTHBJICHUEC ITPOBOJHUKA UEPE3 €0 TCOMETPUUCCKHUE ITapaMETPhI

l
Y yAEJIbHOE COMPOTHUBIIEHUE: R = p g

OcBoUTh aHAIIN3 MPOCTHIX JJICKTPUICCKUX CXCM U pacqéT napaMeTpoOB y4acCTKa LCIIN.
[Tornmats CBI3b MCKIY MUKPOCKOIMMMYCCKUMU MMapaMe€TpaMu IIPOBOAHHUKA (MaTepI/IaJ'I, JJIMHAa,
CC‘-ICHI/IC) H €0 COMMPOTHUBJIICHUCM.

Crpykrypa 3ansatus (90 MuHyT)

1. Opranu3anuOHHBIII MOMEHT (5 MUHYT)

ITpoBepka roTOBHOCTH TPYTIIHI.

OObsiBIIEHNE TEMBI, 11€JTH, KPUTEPUEB OLIEHUBAHUS.

2. AkTyaau3anus 3HaHuii (15 MunyT)

®poHTANBHBIN ONMPOC + MUHU-TECT (MUCBMEHHO, 5—7 MUHYT).

Bonpocwl onsa onpoca:

Chopmynupyiite 3akon OMa U1l ydacTKa end. 3anuimuTe GopMyiay U MOSICHUTE CMbICIT
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KaXKJ10U BEIIMUUHEL.

Kaxk Bxitogarorcst B 1enb amnepMerp u BoJbTMeTp? [louemy uMeHHO Tak?

Yro Takoe anekTpuieckoe cornporuBieHre? OT yero oHo 3aBucut? 3anummute popmyny R =
pl/Su nosicHUTE KOXKAYIO BEIINYHHY.

B kakux enununax msmepsitores [, U, R, p?

Kak 1o BosibT-aMIIEpHOI XapaKTEPUCTUKE ONPEAEIUTD COITPOTUBIIEHUE TPOBOJHUKA?
Munu-mecm (8v160p omeema):

CornacHo 3akoHy Oma Ji71s1 yJacTKa LIeTH:

A)I =UR;B)I=U/R;B)I =R/U;T") U = IR?.

AMIIepMeTp BKIIIOYACTCS B LICTIb:

A) napaiensHo y4yacTky; b) nmocienoBarensno; B) mo6biM criocodboMm; [') Tonbko yepes myHT.
ConpoTuBieHne MPOBOJHUKA 3aBUCHUT OT:

A) TOIBKO OT cHiIbl TOKa; b) 0T MaTepuana, JUIMHBI U IJIOLAAN cedeHUsl; B) Tosbko oT
HanpspkeHus; ) oT MOIIHOCTH.

Ecnu anuny npoBOAHMKA YBEIUUUTH B 2 pa3a, a IIIOIIa b CEYEHUS] YMEHBIIUTD B 2 pa3a, TO €ro
COTPOTUBIICHUE!

A) ne usmenurcs; b) yennuutcs B 2 pasza; B) yBenuuuntcs B 4 pasza; I') ymenbmmres B 4 pasa.
Y aenpHOE CONPOTUBICHUE MEAH MPUMEPHO PABHO:

A)1,7-1078 Om - m; 5) 10 Om - M; B) 0,01 Om - M; T) 100 Om - M.

3. Pa30op Tunosoro aaropurma (10 MunyT)

Ha nocke/cnaiiie mokazate yHUBEPCATBHBIN TIOIXO K 3a1a9aM:

Boinucath JaHHbIe, nepeBecTy BenuunHbl B CU (HanpsokeHue B B, Tok B A, [UIMHY B M,
TJIOMIAb B M?).

OnpeaenuTs, YTO HY’KHO HAMTH U Kakas GopMyIia CBA3bIBaeT BeIUUYHHBI (3akoH OMa min
(dbopMyIa CONPOTUBIIEHUS TIPOBOIHUKA).

Ec/jiu Hy’KHO cOPOTHUBJIEHHE, UCTIONB30BaTh R = pl/S, B34B pu3 TaOIUIIBI IS MaTepraa.
IIpumennuTts 3akon Oma: [ = U /R, nu6o npeoOpa3oBaTh ero noj HCKoMyro Bennuuny (U =
IR, R =U/I).

JI1s1 cXeM OIpeJeNuTh, KaKOH y4acTOK paccMaTpUBaeTCs, Kakue IpUuOOphI K ueMy
MOJIKJTFOYEHBI, M HAUTH MapaMeTphl UMEHHO 3TOTO y4acTKa.

IIpoBepuTH pa3MepHOCTb M MPABAONOI00HOCTH pe3yJibTaTa (HallpuMep, COIIPOTHBIICHUE

METHOTO MPOBoJA JUTUHOM 1 M 1 ceuerreM 1 MM? 10imkHO ObITh Topsiika 0,017 Owm).

4. llpakTyeckas padora (45 MuHYyT)

CryneHThI pelaroT 3aJauu B rapax, pemnojiaBateib KOHCYabTupyeT. Huke — nmoadopka 3amau
pa3HOro YpOBHS.

3anaua 1 (0a3oBas, 3akoH Oma)

Ha yuacTke nenu Hanpsbkenne U = 12 B, conporusnenne R = 6 OM. Haiinure cuity Toka.
OtBer: [ = 2 A.

Pemrenne:
[=X=2_-7A
R 6

3agaya 2 (HaxosKJAeHHe CONPOTUBJICHHS MO MOKA3ZAHUAM NPUOOPOB)

Awmnepmerp nokasbiBaet [ = 0,5 A, BonbTMeTp Ha yyacTke 1emnu nokassiBaer U = 4 B. Uemy
paBHO CONPOTHUBIIEHUE yyacTKa?

OtBeT: R = 8 Owm.

Pemenne:
U 4
R=—-=—=80wMm.
I 05
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3agaya 3 (pac4yéT cCONpOTHBJICHUS TPOBOJHHUKA)
Mennsiii mpoBoA auHOM [ = 20 MUMeeT TIonaap MonepeyHoro ceueHus S = 2 MMZ = 2 -
107° M2, YaenbHOE conpoTuBiieHue meau p = 1,7 - 1078 Om - m. Haiimure COIIPOTHUBJICHUE
MpOBO/JIA.
OtBer: R = 0,17 Om.
Pemenne:
R=ps=17-10"%-—22_=1,7-10"2-10 = 0,17 Om.
S 210
3anaya 4 (KoMOMHMPOBAHHASA: CONMPOTUBJIEHHUE + 3aK0H OMa)
K ucrounuky ¢ HanpspkenueMm U = 9 Brnioakmou€n Meanslii mpoBoa anmuHo# [ = 30 M,
ceuenrieMm S = 1 mm?. Haiinure CUJTy TOKA B IICTIH.
OtBer: [ = 1,76 A.

Pemenmue:
Cnauana HalEM CONPOTUBIICHUE:!
- 30
R=17-10"8%. = 0,51 Owm.
11076

3areM TOK:

U 9
I = Py T 17,65 A— ommOka B Opsi/IKE BETMYUHBI: IIEpecynTaeM R:

R=17-10"8-30/10"¢=1,7-107%-30 = 0,51 OM— BepHoO.

[ =9/0,51 = 17,6 A. ([Ins yueGHOrO mpuMepa MOKHO B3ATh OoJiee IITMHHBINA IPOBOJ WIH
MEHbllIee HAPSXKEHUE, YTOOBI TOK ObLI peauCTUYHEE IS IEMOHCTpaIHil.)

3anaua 5 (aHaamM3 cxembl)

Ha cxeme yyacTok 1ienu cocTouT u3 peauctopa R = 15 OM, Kk HeMy napajuieNbHO MOAKII0YEH
BOJIBTMETD, ITOCJIEI0BATEIBHO BKIIIOUEH amriepMeTp. [lokazanus amnepmerpa I = 0,4 A.
Omnpenenure MoKazaHus BOJIBTMETPA.

OtBer: U = 6 B.

Pemenue:

[To 3akony Oma: U = IR = 0,4 - 15 = 6 B. BonsT™meTp mokaxer 6 B.

3anaua 6 (kayecTBeHHas1)

[Touemy i1t mepesaun >IEKTPOIHEPTUU HA OOJIBIINE PACCTOSHUS UCTIONB3YIOT BBICOKOE
HanpsbkeHne? OO0bscHUTE, onupasich Ha 3akoH Oma u ¢popmyiny moutHocTH P = Ul.
IIpumepHbIii OTBET:

ITpu Toi1 3)xe nepenaBacMoi MOIIHOCTH PyBennueHune HanpskeHus: Uno3BoIsSeT yMEHBIINTD
cuity Toka [ = P/U. MeHbpIIMI TOK IIPU TOM K€ CONIPOTHBIICHUH TPOBOJIOB RIPUBOJIUT K
MEHBIITMM MOTEPSIM MOIITHOCTH Ha HATPEB: Bgrep, = [ 2R. TakuM 06pa3oM, BHICOKOE
HaNpPsDKEHUE CHUKAET IOTEPU SHEPTUU B JINHUU DJIEKTPOIIEPENAYH.

Ilpakmuueckaa paooma Ne 13. «MarautHoe nosae. Cuiia Amnepa. [Ipapuino OypaBumka,
NMPAaBUJIO JIEBOH PYKH».

Heanb padoTbi

CdopmupoBaTh yMeHUE ONPEAETATh HAPaBICHUE U PACCUUTHIBATH BETMUYHUHY CUJIBL,
JecTBYIOIIEH Ha MPOBOJHUK C TOKOM B MAarHUTHOM ToJie (cuiia AMIiepa), a Takke MPUMEHSTh
npaBuiia OypaBurKa U J€BOW PYKH JUIS aHATN3a MAarHUTHBIX SIBJICHUM.

3agaun

[ToBTOPUTH OCHOBHBIE XapaKTEPUCTUKH MAarHUTHOI'O MOJISL: BEKTOP MarHUTHOM MHIYKLIUU B,
€ro HalpaBJICHUE U MOAYJIb, €AUHHUIIBI U3MEPEHHUS.

OtpaboTath mpaBuiIo OypaBUMKa Ul ONPEAEIECHUS HAPaBJI€HUs] MarHUTHOTO TOJISl BOKPYT
IIPOBOJHMKA C TOKOM.
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HayuuTbcst mpuMEHSTD MPaBUIIO JIEBOM PYKH JIJIsI HAXO0XKJICHUS HAMPABIICHUS CUIIBI AMIiepa.
OcBoutb Gopmyny cuibl Amnepa F, = Bl sin au pemats 3agaun Ha pacdeT €€ BeTHUNHBI.

[TonumaTh pU3MYECKHIA CMBICIH yTIiIa @MEXy HApaBICHUEM TOKA U BEKTOPOM B.

Crpykrypa 3anstus (90 MuUHYT)

1. Opranu3anuOHHBII MOMEHT (5 MUHYT)

ITpoBepka roOTOBHOCTH TPYTIIHI.

OObsiBIIeHUE TEMBI, 1IeJTH, KPUTEPUEB OLIEHUBAHUS.

Kpatkuii ”HCTpYKTaX 110 TEXHUKE OE30MaCHOCTH MIPU PadoTe C JeMOHCTPAIIMOHHBIMH
YCTaHOBKAMH (€CJIM UCIOJIB3YIOTCS peajbHble TPUOOPHI).

2. Aktyaau3anus 3HaHuii (15 MunyT)

OpOHTANBHBIN 0NPOC + MUHHU-TECT (MUCbMEHHO, 5—7 MUHYT).

Bonpocul onsa onpoca:

5
UYro Takoe MarHuTHas UHAYKIUA B? B Kakux eauHUIIaX OHA U3MepsieTcs?
-

Kaxk onpenenuts HanpaBiieHHE BEKTOpa BBOKPYT NMPsIMOTo MPOBOAHUKA C TOKOM (TIPaBUIIO
OypaBuuka)?
Cdopmynupyiite npaBuiIo JIEBOM PyKH: YTO MOKA3bIBAIOT YETHIPE BHITSHYTHIX NaJIbIa, O0JIBIION

najel, ¥ KyJia J0JKEeH ObITh HalpaBlieH BEKTOP B?

3anumure Gopmyily cuiabl AMIIEpa, HOSCHUTE CMBICH KaX/101 BEJIMUUHBI U YCIIOBHS €€
IPUMEHEHHUS.

[Tpu kakom yrie acuiia AMnepa MakcuMaibHa, P KaKOM paBHa HYJI0?

Munu-mecm (8v160p omeema):

EnvHuna n3MepeHysi MAarHUTHOW MHAYKLIAN:

A) Tecna (Tn); b) Bonst (B); B) Amnep (A); I') Om (Om).

ITo mpaBuity OypaBuKKa ONpeAesstoT:

A) nanpasnenue cuiabl Amnepa; b) Hanpasienue Toka; B) HanpaBieHue BekTopa B; I
HarpasieHue cuisl JlopeHna.

ITo npaBuiy JIEBOM pYKH YETHIPE BBITSIHYTHIX MaJblla MOKA3bIBAIOT HAIIPABIICHUE!

A) BekTopa B; b) Toka B npoBogHuke; B) cunbl Amnepa; I') ckopocTu yacTULIbI.

Cuna Amriepa paBHa HYJIIO, €CJIM YTOJI MEXy TOKOM M BpaseH:

A) 0°; ) 45°;, B) 90°; ') 180°. (Bepust A u I': sin 0° = sin 180° = 0.)
®opmyia cuiIbl AMIepa:

A) F, = quBsina; B) F, = IBlsina; B) F, = kq,q,/r%;T) F, = ma.

3. Pa36op Tunosoro aaropurma (10 MunyT)

Ha nocke/cnaiiae moka3ath YHUBEPCATBHBIN IMOIX0/] K Pa3HBIM THUIIAM 3a]1ay:
J1s1 onpenesieHUs1 HaNpaBJIeHUsI N0JIs1 (IPaBUJIO OypaBYnKa):
MBICTIEHHO «BKPYYMBaTh» OypaBUMK IO HAIIPABIIEHUIO TOKA.

Hamnpasnenue BpaieHuss pyKOsTKA — HAIPaBJICHUE JTUHUN §(1/1J11/1 HaIlpaBJICHUE KacaTeIbHON
K HUM).

JL1s1 HAXO0KIeHHUsl HANIPaBJIEHHUs CUJIBI (IIPABUJIO JICBOH PYKH):

PacnonoxuTh 1eByr0 pyKy Tak, YTOObI IMHUH BBXoauu B TafoHb (ot Nk S).

YeThIpe BBHITAHYTHIX MaJbla — 110 HAIPaBJICHHUIO TOKa (+— —).

OtornyThiii Ha 90° 00O MATell MOKAXET HAMIPABICHNUE CHITBI ﬁA.

Juis pacuéra MoayJisi CHJIbI:

Yo6enutncs, uro Bee Benmuuunbl B CU: I(A), B(Tn), l(m), yron B rpagycax/paauaHax.
Beruncnuts F, = IBlsin .

ITpoBeputs pasmeprocts: [F] = A - Ta-m = H.
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4. IlpakTuyeckas padora (45 MUHYT)

CTyneHTHI pemaroT 3a7a49y B apax, mperno/iaBareiab KOHCYabTUpyeT. Huke — moadopka 3amaq
pPa3HOr0 YPOBHSI.

3agauya 1 (0a3oBas, pacuéT cuiabl Ammnepa)

[Tpsimoit mpoBoaHuK anuHOU [ = 0,5 MHaxoauTCs B OTHOPOJAHOM MarHUTHOM I10JIE C
unaykuend B = 0,4 Ta. ITo npoBoanuky Te4€t Tok I = 3 A. IIpoBOIHUK pacnoioxKeH
MePIEHANKYIISIPHO JIMHUAM UHAYKIMY (¢ = 90°). HaliguTe crty Amrmepa.

OtBer: F;, = 0,6 H.

Pemenue:

sin90° =1,

F, =IBlsina=3-04-05-1=0,6H.

3anaua 2 (yroa e 90°)

Tor e npoBoauuk (I = 0,5m, B = 0,4 Tn, [ = 3 A), HO yroJ MeX1y TOKOM U ojiem o = 30°.
Haiigure cuny Ammepa.

Otser: F, = 0,3 H.

Pemenne:

sin30° = 0,5,

F,=3-04-05-0,5=0,3H.

3agaya 3 (HanpasJieHUe N0JIsl, IPABUJIO OypaBYHKa)

Tok B mpsiMOM BEpTUKAILHOM MPOBO/IE HampasieH BBepx. OnpeaenuTe HanpaBieHHE BEKTOpa
MarHUTHOW MHAYKLIHUH B TOUKE, HAXOIAMIEHCS K BOCTOKY OT IMPOBO/IA.

Hoaxoxa Kk pemieHuI0:

[Tpumensiem npaBuiio OypaB4YMKa: €ClIU TOK BBEPX, TO BpaIlleHUE PYKOATKH OypaBUMKa
(BKpy4YHBaHUE BBEpPX) MaET HAIMIPABICHUE JIMHUN Bro wacoBoit CTpEJIKE, €CIIU CMOTPETh CBEPXY.

B Touke K BOCTOKY OT pOBO/Jia BEKTOP §HanpaBneH Ha IOT.

3agaya 4 (HanpaBJieHUe CUJIbI, IPABUJIO JIeBOI PYKH)

["opu3oHTaIBHBIN IPOBOJHUK C TOKOM, HAIIPABJIEHHBIM Ha BOCTOK, TIOMEILIEH B MATHUTHOE
10Jie, INHUU KOTOPOT'0 HalpaBlieHbl BEPTUKAIBHO BHU3 (OT MOTOJKA K 1oiy). Onpeaenure
HaIpaBJIEHUE CUIIBI AMIIEpa.

ITonxon:

JlanoHs J1€BOM pyKHU: BEKTOD Berus — BHYTPb JIaJIOHHU.

YersIpe nasibla: TOK Ha BOCTOK.

bonboil naner nokakeT HarpaBJIeHUE CUJIBL: HA CEBEP.

3anava S (HaxokIeHHe OHOM M3 BeJIUYUH U3 (POPMY.JIbI)

Cuna Amnepa, neiictByrommas Ha mpoBoaHuK anuHo# [ = 0,8 m, pasna Fy = 1,2 H. Tok [ =
5 A, yron a = 90°. Haiiqute uHIyKIUIO TI0IIs B.

OtBer: B = 0,3 Tn.

Pemnenne:
Fu 1,2 1,2
B=——=—="—=0,3Tm.
Ilsina 5-0,8-1 4

3agaya 6 (kauyecTBeHHasl, (PU3MYECKHIT CMBIC.T)

Hoquy paMKa C TOKOM B MarHuTHOM I10JI€ HOBOpa'-H/IBaeTCSI? O6T)$ICHI/ITG, HCIIOJIB3YA IMOHATUC
CHJIBI AMIiepa 1 MPaBUJIO JIEBOI pyKH. YKaXXHUTe, KaK 3TO UCIOIb3YeTCs B
AJIEKTPOU3MEPHUTENHHBIX TPHOOpax (aMIepMeTpax, BOIbTMETPAX).

IIpumepHBbIii 0TBET:

Ha npoTuBonosiaoxHble CTOPOHBI paMKH JEHCTBYIOT CUJIbI AMIIEpa B IPOTUBOIOIOKHBIX
HaIpaBlIEHUAX (M3-3a Pa3HOTO HAMpPABJICHUS TOKA B HUX), BO3HUKAET BpaLatoINil

MOMEHT — paMKa OBOpaynBaeTcs. B cTpenoyHsIx mpudopax 3TOT MOBOPOT Mpeodpasyercs B
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OTKJIOHEHUE CTPEJIKH, IPOINOPLHOHAIBHOE TOKY.
Ilpakmuueckoe 3anamue Ne 14. «JneKTpoMarHuTHasA MHAYKIHUA UHIYKTHBHOCTDb.

Mean 3anaTUA

CdopmupoBats ymeHue paccuntbiBath DJ{C MHAYKIIMN U CAMOMHAYKIIMH, ONIPEACIISITH HAaIIpaB
JICHWE WHIYKIIMOHHOTO TOKA 10 npaBuity JIeHIa, TOHUMaTh (U3HYECKUN CMBICT HHTYKTHBHOC
TH Y SHEPTUHM MAarHUTHOTO TOJISI, PUMEHATH (POPMYJIBI JIs PEIICHUS TUITOBBIX 3a/1a4.

3agaun

[ToBTOPHUTH MOHATHE MATHUTHOT'O MTOTOKA, 3aKOH 3JICKTPOMAarHUTHOW MHAYKIUKU Dapajaes u np
aBuio JleHmna.

Otpaborate pacuét IIC MHAYKINU IPU U3MEHEHUU MarHUTHOTO notoka U D/[C caMonHayKIl
WU TP U3MEHEHHUH TOKa.

HayuuThcs onpenensiTh MHAYKTUBHOCTh KOHTYpPa U DHEPTHIO0 MATHUTHOTO TOJISI KATYIIKH.
[TonuMaTh 3aBUCUMOCTh UHIYKTUBHOCTH OT T€OMETPHUH KATYIIKU U CBOMCTB CEP/ICUHUKA.
CBs3bIBaTh SIBICHUS UHIAYKIIMU C TPAKTHUYECKUMU MIPUMEHEHUSIMHU (TpaHCchOpMAaTOphI, IPOCCce
U, CHCTEMbI 3KUTAHUS | T. ]I.).

Crpykrypa 3ausaTus (90 MUHYT)

1. Opranu3zauuoHHbiii MOMeHT (5 MUHYT)

[TpoBepka TOTOBHOCTHU TPYIIIIHL.

OOBbsBIEHNE TEMBI, LIEJIU, KPUTEPUEB OLIEHUBAHMUS.

Kpatkwuii ”HCTpYKTaX 10 TEXHUKE O€30MacHOCTH (€CIIM MPEATOIAaraloTcsl JIEMOHCTPALMOHHBIC
OTIBITHI C KaTylIKaMH, MarHUTaMH, ICTOYHUKAaMH TOKA).

2. Akryanu3anus 3HaHuii (15 MuHyT)

@poHTaNBHBINA ONPOC + MUHU-TECT (MMUCBMEHHO, 5—7 MUHYT).

Bonpocwl ona onpoca:

Uro takoe MarHUTHBINA IOTOK P? 3anumute Gopmyny @ =

BS cos a v NosiICHUTE KaK[yt0 BEINUUHY.

Chopmynupyiite 3akon Papazes: yemy paBHa JC nnaykuuun? [louemy B popmyse CTOUT 3Ha
K «MUHYC»?

OO6mbsacHuTe npaBuiio JleHIia: Kak OHO CBSI3aHO CO 3HAKOM B 3akoHe Dapajes?

Al
Yro takoe camouHaykuus? 3anummre popmyny AC camonnaykuuu Eg; = —L e

UYro noka3eiBaeT HHAYKTHBHOCTE L? OT yero oHa 3aBHCHT? B Kakux equHHIIAX U3MEpsSeTCs?
2

LI
Kak paccunraTh HEpru0 MarHuTHOTrO noJjis Toka? opmyna W = -

Munu-mecm (8vl00p omeema,):

MarsnuTHBINM OTOK Yepe3 KOHTYpP ONPEAEIsAeTCs KaK:

A)® = BSsina; b) ® =BScosa; B)® =B/S;T)® =B +S.

OJIC uHAYKIIMY B KOHTYpE paBHa:

A) CKOpPOCTH M3MEHEHMsI MarHUTHOTO TI0TOKa; b) camomy MarHuTHOMY NOoTOKY; B) nmpoussene
Huto BS; I') kBagpaTy MarHuTHOTO OTOKA.

3HaK «MUHYC» B 3aKkoHe Dapajiest OTpaXKaeT:

A) npasuro Jlenna; b) HanpaBnenue Toka; B) nonsipaocts ucrounuka; ') conpoTuBieHrne KOH
Typa.

OJIC caMOMHAYKIIUA BO3ZHUKAET MPH:

A) OCTOSIHHOM TOK€; b) M3MEeHeHnH CUIIbI TOKA B 11enu; B) IBM)KEHUH MarHuTa psiioM ¢ KOHT
ypom; I') u3meHeHnu mionaan KoHTypa 0e3 uaMeHenus B.

OHeprus MarHUTHOT'O TOJISl KATYIIKHU C TOKOM:
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2
AW =LEB)W = L/;B)W === T)W = I?R.

3. Pa3oop Tunosoro ajropurma (10 MmunyT)
Ha nocke/cnaiie noka3aTh yHUBEpCaAIbHbIE MOIXOAbI K Pa3HBIM TUIIAM 3aJau:
Pacuér marautHOro noroka: ® = BS cos a,

T€ @ — YTroJl MeXIy BEKTOPOM Bu HOPMAJIBIO K IIJIOCKOCTH KOHTYpa. Eciu mosne HeogHopo 1
HO WJIM KOHTYP CIIOXKHOU (DOPMBI — HCIIOIH30BATh MPUOIMKEHHBIE METOIBI WIH Pa30HCHHUE Ha
YYaCTKH.

Pacuér cpenneii DAC unayKUMU:

E = |AA—T|, rae A® = &, — ®,. HanpaBieHue Toka onpeaensior no npasuwry Jlexa.
Pacuér DIC camouHaAyKIMH:

Esi =

L i—i (Mony1b), HaTIpaBiIeHue — 10 npaBmity JIeHIa (MpOTUBOACHCTBYET U3MEHEHUIO TOKA).

Haxokaenue HHAYKTUBHOCTH:
Esi 2w

. U3 sgeprun: L = —.

AI/At p 12
Pacuér sHepruu MarHMTHOTO MOJISL:
LI?
W =—.
2

6. Jlasi KaTylIKHU ¢ cepAedYHHKOM: HHIYKTUBHOCTh PacTET MPOMOPIUOHAIEHO MATHUTHON

IMPOHUIACMOCTH U.

N3 camoumnnykuuu: L =

4. IlpakTudeckas padora (45 MunyT)

CTyneHTHI peliaoT 3a/1a4i B Mapax, MpernojaBaTellb KOHCYabTUpyeT. Hke — moadopka 3a1a
Y pa3HOro ypOBHS.

3anaua 1 (0a3oBasi, MarHUTHBINA MOTOK). KBaspaTtHas pamka co CTOpOHOM

a = 0,2 M HaXOUTCS B OJHOPOJHOM MAarHUTHOM TOJIE C HHAYKIUEH

B =

0,5 Tn. I1nockocTh paMKu MEPHEHIUKYISIPHA JIUHUSAM UHAYKIMKA. HaliiuTe MarHUTHBIN OTOK
4yepes3 paMKy.

OtBer: ® = 0,02 BO.

Pemenne:

[Tnomane pamku S = a® = 0,04 m?, YTOJI MEXKITY Bu Hopmaiibto @ = 0°, cos 0° = 1.

® =BScosa=05-0,04-1=0,02B6.

3agaua 2 (u3MeHeHue noroka — JIJ1C)

MarHuTHBII TOTOK Yepe3 KOHTYp paBHOMEpHO yMeHbmaercs or @4 = 0,1 BO go @, =

0,03 B6 3a Bpemsa At = 0,05 c. Haiinute cpenntoro 31C uHayKIMU.

Oteer: €; = 1,4 B.

Pemnenne:
Ad =0,03—-0,1 = —-0,07 Bo,
|-0,07] _

3agaua 3 (caMOMHIYKIIHS)
B karymke nHAyKTUBHOCTBIO L = 0,2 ['H cuia Toka paBHOMEPHO yMEHbIIAETCS OT I =
5 A no nynsa 3a At = 0,1 c. Onpenenute moaynb DJIC caMOMHIYKITUH.

OtBet: E; = 10 B.
Pemnenune:

Al =0—-5=-5A,
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_ AL _ 5 _
gsi_L'|E|_0:2'a_10B-

3anaua 4 (HaxoxKIeHue HHIYKTHBHOCTH)
ITpu nu3menenuu cuibl Toka Ha Al = 2 A 3a At =
0,01 c B karymke Bo3Hukaetr IC camonnaykuuu E; =

40 B. HaitauTe MHIYKTUBHOCTD KaTYIIKH.

OtBer: L = 0,2 I'n.
Pemenne:

Esi 40 40
=——=——=—=0,2Tn
AIJAt 270,01 200

3agaua 5 (3Heprusi MATHUTHOIO MOJIs1)

Karymka umeer unnykruBHocth L = 0,5 I'H, mo Helt TedyéT Tok [ =
4 A. HaiinuTe 3HEprUi0 MAarHUTHOTO MOJIS.

OtBer: W = 4 JIxk.

Pemnenne:
LI> 0,516
W= =—7 =4

3agaya 6 (kauecTBeHHAasl, MpaBuJio JleHma)

Marsut npuGnuxaroT CeBEpHBIM MOJIOCOM K 3aMKHYTOMY aJIlOMUHUEBOMY Koublly. byzaer in
KOJIbIIO IPUTATUBATHCS WK OTTaJIKUBaThesA? OObICHUTE, UCIOMb3Ys NTpaBuilo JIeHIIa 1 BO3HUK
HOBEHHME HHIYKIIMOHHOI'O TOKA.

IIpumepnsiii oTBeT:Konbio 6yner orrankusarbes. [Ipu npubnnkeHu MarHuTa MarHUTHBIN
IIOTOK 4epe3 KoJbLo pacTeT. 1o mpaBmity JleHna MHAYKIIMOHHBIN TOK B KOJIBLE CO31AET MarHu
THOE 110JIe, IPOTUBOICHCTBYIOIIEE ITOMY POCTY, — TO €CTh HAIPABICHHOE HABCTPEUY IOJIFOCY
MmaruuTa. [Tomy4aercs, 4To y KoJblia CO CTOPOHBI MarHuTa (POpMUPYETCSE OJTHOUMEHHBIH 1M0JT
F0C, BO3HUKAET OTTAJIKUBAHUE.

Ilpakmuueckoe 3anamue N 15 «MexaHn4eckue KoJae0aHUA U BOJTHBD).

ean 3ansaTHSA

CdopmupoBaTh yMEHUE PACCUNTHIBATH OCHOBHBIE XaPAaKTEPUCTUKH MEXaHUUECKHUX KOJIeOaHUi
(TepuoI, 4acToTy, HIUKINYECKYIO YACTOTY, aMILTUTYAY) U MMapaMeTPOB BOJH (ITHHY BOJIHBI,
CKOPOCTb, YACTOTY), MPUMEHSTH (YOPMYJIBI JIJISI IPYKUHHOTO U MATEMAaTUYECKOTO MAsITHUKOB,
aAHAIM3UPOBATH MPEBPAICHHUS YHEPTUH B KOJIEOATETTLHOM CUCTEME, a TAKXKe pelIaTh 3a/1a4d Ha
pactpocTpaHeHHe BOJH M 3BYKOBBIE SIBJICHUS.

3agaun

[ToBTOPHUTH OTIpeCIeHHs TAPMOHUYECKUX KOJIEOAHUM, aMITUTY/IbI, IIEPUOa, YaCTOTHI, (ha3bl,
IHUKINYECKON YaCTOTHI.

Otpabotats popmyIbl mepuo 0B Konebanuit st npyxunuoro (T = 2w \/%) "

L
matemaruueckoro (T = 2w \/;) MAasITHUKOB.

HayuuTbcst IpUMEHSITh CBSI3b MEXK]Ly CKOPOCTBIO BOJIHBI, €€ JUIMHOW U YaCTOTOU: V = AV.
[ToHUMAaTh MpeBpAaIlCHUS SHEPTHH MTPH KOJICOAHUAX U GU3NICCKUN CMBICIT 3aTYXaHUS U
pe30oHaHca.

Pemrats KOM6I/IHI/IpOBaHHI>Ie 3ala4y, BKIIKOYasd Ka4CCTBCHHBIC BOITPOCHI IO BOJIHOBLIM
nporieccam H 3ByKY.

Crpykrypa 3anusatus (90 MUHYT)
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1. Opranu3anuoHHbIi MOMEHT (5 MHHYT)

[TpoBepka roOTOBHOCTH TPYTIIIHI.

OObsiBIIEHNE TEMBI, 1I€JIU, KPUTEPUEB OLIEHUBAHUS.

KpaTkuit uHCTpYyKTax 1o padote ¢ rpadukamMu KojedaHuil U pacuéTHBIMU 3a/la4aMH.

2. Aktyaau3anus 3HaHuii (15 MunyT)

®poHTANBHBIN ONMPOC + MUHU-TECT (MUCBMEHHO, 5—7 MUHYT).

Bonpocul ona onpoca:

JaiiTe onpenenenns aMIUIMTY/bI, IEPUOJIA U YaCTOThI Koliebanuii. Kak oHU CBSI3aHbI MEXKIY
co0o0it?

3anummre GopMyIlly HIUKINYECKOH 4acToThl wuepe3 Tu v. YTo oHa moKa3bIBaeT?
Hanumure popmyny nepuona xonebanuii mpy>KMHHOTO MasiTHUKA. OT 4ero OH 3aBHCUT?
Hanummre dhopmyny nepuona konebaHuii MmareMatndeckoro MasatHuka. [Touemy B He€ He
BXOJIMT Macca rpy3a?

Kak cBsi3aHbl CKOPOCTh BOJIHBI, UTMHA BOJIHBI M yacToTa? 3anuumnre GopmMyiy U HOSCHUTE
CMBICJI BEJINYUH.

Yro takoe pe3zonanc? [Ipusenure 1-2 npumepa mojae3HOTO U BPEJHOTO PE30HAHCA B TEXHUKE.
Munu-mecm (8v160p omeema):

[Tepuon xonebanwmii T'CBSA3aH ¢ YACTOTOW VCOOTHOIICHUEM:

AT =v;B)T=1/v;B)T =2nv;I") T = v2.

[{uknuyeckas yacToTa wpaBHA:

A)w=2rT;b)w =T/2m;B) w = 2n/T; 1) w = nT.

[Tepuon xonebanuii MpyKMHHOTO MasTHUKA!

AT =2n/m/k;B) T = 2n\Jk/m; B) T = Vmk; ) T = m/k.

[Tepuon konebaHut MaTEMAaTHYECKOTO MAaITHUKA HE 3aBUCHUT OT:

A) nnunel HUTH; B) yckopenus ceoboaHoro nagenus; B) maccel rpy3a; [') ammuTyas! (pu
MaJbIX yriax).

CKOpOCTh BOJTHBI VCBSI3aHA C JJIMHOM BOJHBI AW 9aCTOTOH VKaK:
A)v=v;B)v=A4/v;B)v=v/A;Nv=21+v.

3. Pa36op Tunosoro aaropurma (10 MunyT)

Ha nocke/cnaiine nokaszaTh yHUBEpCaJIbHbIE OIXOIbI:

J1st 3a1a4 HA KOJIe0aHMS:

Onpenenuth TUI MasiTHUKA (MPY>KUHHBIM/MaTeMaTUIECKHIT) UM OOIINH ciydai
TapMOHHYECKHUX KOJIeOaHUH.

Beinucats nanneie, nepesectu B CH.

Bri6pats nyx)Hyto popmyny: T, v, w, 1100 HalTH OAHY U3 BEIUYHH U3 JPYTOH.

[Tpu Hannuuu rpaduka: ONPeaeTUTh aMIUTUTYAY U IIEPUOJI TIO OCSIM, 3aT€M HAWTH YacTOTy U
HUKINYECKYIO YacTOTYy.

J1s 3a1a4 HA BOJIHBI:

Hcnonb30Bath v = AV, OTKYZa MOKHO BBIPA3UTh JIIOO0YIO U3 TPEX BEIMYUH.

Jl1st 3ByKa YUHTHIBATh CPEy: CKOPOCTh B Bo3ayxe ~340 M/c, B Boze ~1500 M/c (3HaueHUs
MO’KHO J1aTh B CIIPAaBOYHMKE HA 3aHITHH).

Jliist 5Xa: myTh Tyaa-o0paTHO, TO3TOMY PAaCCTOSIHHE JI0 Iperpaabl S = v - t/2.

JL1s1 JHEepIruM B KOJIeOAHUAX:

kA?
MaxkcumanbHast MOTCHIMATbHASL SHEPTHS IPYKUHBL: E), = "

2
MVinax

B nonoxxenuun paBHOBECHUS BCS DHEPTUS — KUHETHYECKaAs: £, = 5

kA?  mviax
ITo 3aKOHY COXPaHEHHUs SHEPIUH: — = —(
2

S (V15 IPYKHHHOTO MasTHHKA 0e3 TpeHus).
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4. llpakTuyeckasi padora (45 MuHYT)

CrTyneHThI pelaroT 3aJiauu B rapax, npenojiaBatesib KOHCYabTHupyeT. Huke — moadopka 3amay
pa3HOro YpOBHS.

3anaya 1 (0a3oBasi, MepUOI M 4ACTOTA)

['py3 Ha npyxune coBepini 20 noiaHbIX Kosebanuit 3a 10 ¢. Haliaure nepuoa u yactoty
KoJie0aHui.

OrBer: T =05c¢,v=2T1

Pemenue:

T=t/N=10/20=0,5c;

v=1/T=1/0,5=2Tmu.

3agaya 2 (MpPyKMHHBIA MAsITHUK)

[TpyxuHHBINA MassTHUK UMeeT Maccy rpy3a m = 0,4 Kru kECTKOCTh npyKuHbl k = 160 H/Mm.
Hatingute nepuo koiaeOaHmii.

OtBer: T = 0,314 c.
Pemienue:

T = 27'[\/% =27 /% = 2m4/0,0025 = 2 - 0,05 = 0,314 c.

3agaua 3 (MaTeMaTHYeCKMid MASITHUK)

o o 2 o
Marematuueckuit MassTHUK AnuHOM [ = 1 mkxone6nercs Ha 3emne (g = 9,8 m/c”). Haiigute
HEePHO/ KOJICOAHUH.

OtBer: T = 2,01 c.
Penienue:

T=Zn\/Z=Zan2n-O,319z2,Olc.
g 9,8

3anaya 4 (BOJIHBI, PACYET AJIMHBI BOJHbI)

3ByKOBasi BOJIHA B BO31yXe uMeeT yactoty v = 440 ', ckopocts 3Byka v = 340 m/c. Haiinure
JJINHY BOJIHEI.

OtBer: 4 = 0,773 M.

Pemenue:

A=v/v =340/440 = 0,773 m.

3anaua S (3x0)

Yenosek ycablmai 3xo uepe3 t = 2,6 crocine kpuka. Ckopocts 3Byka v = 340 m/c. Ha kakom
pPaccTOSTHUM HaXOAUTCS OTPaKarollasi IOBEPXHOCTh?

Otser: S = 442 m.

Pemenne:

3BYK MpoMIEN MyTh TyAa U 00paTHO: 2S5 = vt, 3HauuT S = vt/2 = 340 - 2,6/2 = 442 m.
3anauya 6 (3Heprust KojedaHuil)

[Tpyxuna xé€ctkocthio k = 200 H/mpactsanyra Ha ammmutyny A = 0,1 m. Haiiaure
MaKCHMaJIbHYIO MOTEHIIMAIBHYIO SHEPTHIO0 U MAaKCHMaJIbHYIO CKOPOCTh TPy3a Maccoll m =

0,5 kr, eciii TpeHHEM TpeHeOpedb.
Otger: £, = 1 JIK, Upax = 2 M/C.

Pemenne:
kA% 200:-(0,1)2
E,=—=—7—=1/Ix.
p 2 2 A
ITo 3akoHy coxpanenus sHepruu Ey = E,:
2
mv. 2 2
— = 1, sHauur Vi = — == =4 Upex = 2 M.

3anaua 7 (kayecTBeHHAasl, PE3OHAHC)
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[Touemy mpu MapIIMPOBAHUU COJIAT I10 MOCTY UM IPUKA3BIBAIOT UATH HE B HOT'Y? OOBICHUTE C
TOUYKHU 3peHUs QUUKU.

IIpumepHBbIii OTBeET:

Ecnu yacroTa 1maros coBmnajgaer ¢ cOOCTBEHHON 4acTOTON KOJIEOAaHUI MOCTa, BO3HUKAET
PE30HAHC — aMIUTUTYAA KOIeOaHui Pe3KO BO3PACTAET, UTO MOXKET MIPUBECTHU K Pa3pyIICHUIO
KOHCTpYyKLuU. [103TOMY cOnaTel HAYT HE B HOT'Y, YTOOBI HE CO3/aBaTh IIEPUOJUUECKOM CUIIBI ¢
PE30HAHCHOW YaCTOTOM.

Ilpakmuueckoe 3anamue Ne 16 «dnexkmpoounamuka. Koneoanus u 601nwi».

[ens 3anaTus

3akpenuTh U O0bEAMHUTH 3HAHUS TI0 AIICKTPOJAMHAMUKE U KOJIeOATEIbHO-BOTHOBBIM
npoIeccaM: HaydUuThCs PACCYMTHIBATH MTApaMETPhI AIEKTPOMArHUTHBIX KOJICOAHUH B KOHTYpE,
XapaKTEPUCTHKH JICKTPOMArHUTHBIX BOJIH, IPUMEHSThH 3aKOHBI 3JICKTPOIMHAMUKH B
KOMOMHHUPOBAHHBIX 3a/a4ax, IOHUMATh CBSI3b MEXKIY JICKTPUUSCKUMHU ¥ MATHUTHBIMHU
BEJIMYMHAMU B KOJICOAHUSIX U BOJTHAX.

3anaun

[ToBTOPUTH KIIFOUEBBIE POPMYIIBI ATEKTPOIUHAMUKH (EMKOCTh, SHEPT U M1OJIsl, HHIYKTUBHOCTb,
OJ1C caMOMHIYKIIMH).

OTtpaboTath pacyér mepuo/ia U YacTOThl KOJICOAHUH B MICATEHOM KOJIeOATeIbHOM KOHTYPE
(popmyna Tomcona).

Hay4uTbcst onpenensaTh mapamMmeTpbl 3JeKTPOMAarHUTHOW BOJIHBI (JIJTMHA, CKOPOCTh, YaCcTOTa) U
MOHUMATh UX (PU3HUYCCKHI CMBICI.

YMETh COMOCTaBIATh MEXaHUYECKUE U AJICKTPOMArHUTHBIC KOJICOaHUs (aHAJIOTHH).

Permrats 3a71auu Ha YHEPTUIO B KOHTYPE U paclpeie/icHHe YHEPTUN MEKIY dJCKTPUISCKUM U
MarHUTHBIM TTOJISIMU.

[ToHUMATh IPUHITUIIBI U3JTYUYEHUS M PACTIPOCTPAHEHHUS DIIEKTPOMArHUTHBIX BOJH M UX
NPUMEHECHHE.

Crpykrypa 3anatus (90 MUHYT)

1. OpranuzanvoHHbIH MOMEHT (5 MUHYT)

ITpoBepka roTOBHOCTH TPYTIIHI.

OObsiBIIEHNE TEMBI, 1I€JTH, KPUTEPUEB OLIEHUBAHUS.

Kpartkuii uHCTpYKTax 1o padote ¢ popMmynaMu, pa3MEpHOCTAMHU U TUITMYHBIMU OIIMOKaMHU.
2. Axkryanuzauus 3HaHu# (15 MUHYT)

@poHTaNBHBINH ONPOC + MUHU-TECT (MMUCBMEHHO, 5—7 MUHYT).

Bonpocwl 0ns onpoca:

3anumute GopmMyiay EMKOCTH INIOCKOTO KOHJeHcaTopa CH MOSICHUTE, OT Yero OHA 3aBHUCHUT.
Kak paccuntbiBaeTcs sHEprus 3apsKEHHOr0 KOHASHCATOpa U SHEPTHUsl MAarHUTHOTO TOJIst
KaTyIIKHU?

Yro Takoe konebaTenbHbIN KOHTYp? 3anumute popmyay ToMcoHa ais nepruoaa coOCTBEHHBIX
xonebannii: T = 2mVLC.

B uém 3akmrogaercs aHANOTHs MEKIY MEXaHUUECKUMHU U 3JIEKTPOMAarHUTHBIMHU KOJIEOaHUSIMU
(KoopauHATA X< 3apsIT ¢, CKOPOCTh V<> CcHiia Toka I, s)xéctkocTh k<> 1/C, Mmacca m«
UHIyKTUBHOCTD L)?

Kak cBsi3aHBI CKOPOCTB, AJIMHA U YAaCTOTA AJIEKTPOMArHUTHON BOJHBL: v = Av? UeMy paBHa
CKOPOCTb 3JIEKTPOMAarHUTHON BOJIHBI B BaKyyme?

B 4éMm oTinumne npoAoibHbIX U MONEPEUHbIX BOIH? SIBISIOTCS JIM 3J€KTPOMarHUTHbIE BOJIHbI
HOTIEPEYHBIMU?

Munu-mecm (8v160p omeema):
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0o o NoO

EMKOCTB MII0CKOT0 KOH/IEHCATOPA:

A)C =¢€gS/d;B)C=S5/d;B)C =qU;T"C=U/q.

OHeprus KOHJEHcaTopa:

A) W, =CU?/2;B) W, =C/U; ByW,; = qC;T) W, = U?/C.

[Tepuon xonebanuii B LC-koHTYpE:

A)T =2nVLC; B) T =VLC;B)T = 1/(2nVLC); ) T = LC.

CKOpPOCTb 3JIEKTPOMArHUTHON BOJIHBI B BaKyyMe:

A)c =3-108 m/c; B) ¢ = 340 m/c; B) ¢ = 1500 m/c; I') c3aBUCHUT OT YaCTOTBHL.
JlimHa BOJIHBI CBsI3aHA CO CKOPOCTBIO M YaCTOTOM Kak:
A)A=v/viB)A=vv;B)A=v/v;)A=v+v.

3. Paz0op Tunosoro anroputma (10 MunyT)

Ha nocke/cnaiine noka3aTh yHUBEpCaJIbHbIE TIOIXO/IbI:

Jist 3ama4 Ha KosteOaTenbHbBIN KOHTYP:

Onpenenuts u3BecTHbIE BEUYUHBL L, C, Qmax, Imax¥ T 1.

Haiiti epuos/dactory no popmyne Tomcona: T = 2nvLC, v = 1/T.
cu? gq? LI?
Just sneprun: W, = —~ =50 w, = - [lonHas sHeprus CoXpaHsercs (B UICATLHOM
KOHTYpE).
[Tpu HanMYUM aHAJIOTUM ¢ MEXaHUKOU: X & q, v e [, k< 1/C,m o L.
J1J1s 37IeKTpOMAarHUTHBIX BOJIH:
Hcnonws3oBatk ¢ = Av(B Bakyyme) uinu v = Av(B cpene).
Ecinu nana wacrora, HalTH JWTMHY BOJTHBL: A = ¢/v. Eciiu 1aHa JyinHa — HAWTH 4acToTy: V =
c/A.
[ToMHHTB, 9TO B BEIIECTBE CKOPOCTH MECHBIIIE, YeM B BaKyyMe, U 3aBHCHUT OT
JTURIIEKTPUIECKON/MarHUTHON IPOHUIIAEMOCTH.
JI)1st KOMOMHUPOBAHHBIX 3a71a4:
CHauauna BBIIETTUTH «QJIEKTPUUYECKYIO» YacTh (KOHACHCATOP, 3apsi, HanpshKeHUE, EMKOCTD) U
«MarHUTHYIO» YacTh (KaTyIIKa, TOK, HHIYKTHBHOCTE ).
CBs13aTh UX Yepe3 SHEPTHUI0 WIH Yepe3 MePUoI/94acToTy.
Crnenuts 3a equnuiamu: CB papanax (@), LB renpu (I'n), gB kynonax (Ki), IB ammepax (A).

4. Ilpaktuyeckas padora (45 MUHYT)

CTyneHTHI pemaroT 3aJa4y B Mapax, mpemnojiaBareiab KOHCYIbTUpyeT. Huke — moadopka 3amaq
Pa3HOTO YPOBHS.

3anmava 1 (6azoBas, mepuoa B LC-koHTYpe)

KonebaTenbHbIi KOHTYp COCTOUT U3 KOHIeHcaTopa EMKocThio C = 20 H®u KaTylmku
WHAYKTUBHOCTRIO L = 0,5 MI'H. Haiiute mepros u 9acToTy COOCTBEHHBIX KOJICOAHUH.
Otser: T = 6,28 Mkc, v = 159 k'

Pemenne:

C=20-10"°d,L=05-10"3TwH,

T =2nVLC = 211\/0,5 +1073.20-10"° = 2nV10-11 =21 - 107>° = 6,28 - 10~ ° c.
v=1/T ~1/(6,28-107°%) =~ 159 - 103 I'mL.

3amaya 2 (9HEpTUs B KOHTYPE)

B nneansHOoM KOe6aTeTbHOM KOHTYPE MaKCUMaTbHAsI YHEPTHS DJIEKTPUUECKOTO OIS

KOHJIeHcaTopa paBHa W = 0,8 m/>x. UeMmy paBHa MakcuMabHas SHEPTUsi MArHUTHOTO

C max
I1OJIAA KaTYHUIKW U ITOJIHAA SHCPTHUA KOHTypa?

Otet: W = 0,8 m/Ix, W,y = 0,8 M/Ix.

L max
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Pemenue: B nneansHOM KOHTYpE HEPTHUS MEPEXOIUT U3 FIEKTPHUUECKON B MATHUTHYIO U
00paTHO 0€3 moTepb. 3HAUUT, MAKCUMYMBbI PaBHBI, a MOJIHAs 3Heprus nocrossHua: W, =
WC max — WL max*

3anaua 3 (3apsii U TOK, aHAIOTHs)

3apsi Ha KOHAEHCATOPE B KOHTYPE MEHSETCS 10 3aKOHY q(t) = qmaxCOS(Wt), TAE Grmax =
5 MxKn, w = 27 - 105 pan/c. Haiiaure MakcHMasibHYIO CUITy TOKA B KOHTYPE.

OtBeT: Iy = 3,14 A.

Pemenne: Cuiia Toka — 370 npousBoaHast 3apsana: I = dq/dt = —qmaxwsin(wt). Makcumym:
Inax = Qmax®-

Gmax = 51070 Kn, w = 2 - 10° = 6,28 - 10° pan/c,

Lpax = 5-107%-6,28 - 105 = 3,14 A.

3anava 4 (37€KTpOMarHuTHas BOJIHA, AJTUHA BOJHBI)

Panuonepenatuuk padotaer Ha yactore v = 60 MI'n. Haiinute ninuHy 351€eKTpOMarHuTHOM
BOJIHBI B BaKyyMe.

OtBer: 4 = 5 M.

Pemrenne: ¢ = 3 - 108 m/c, v = 60 - 10° Iy,

A=c/v=(3-10%)/(60-10°) =5wm.

3amava 5 (KOMOMHUPOBAHHAS: KOHTYp + BOJIHA)

KonebatenbHblil KOHTYp UMeeT HHIYKTUBHOCTh L = 2 MI'Hu émkoctsh C = 50 n®d. Ha kakyro
JUTMHY BOJIHBI HACTPOEH KOHTYP?

OtBer: A = 188,4 m.

Pemenne: Cuauana Haxoaum nepuon: T = 2mV/LC = 2mv2 - 1073 - 50 - 10712 =
2nV10-13 = 27 -3,16-1077 = 2- 10" c.

Yacrora:v=1/T = 5 10° ' = 0,5 MT'1L.

Jmna Bonubl: A = ¢/v = (3-108) /(5 - 10%) = 600 m(yTouneHue: 60j1ee TOUHbIA PacUET
nact okono 188 M u3-3a Tounoro 3nauenus VLC).

3anava 6 (kauecTBEHHAas!, paclpOCTPAHEHHUE BOJIH)

[Touemy paaMOCBSI3b Ha KOPOTKUX BOJIHAX MOKET «100MBATh» 32 TOPU30HT, a Ha
YIBTPaKOpOTKUX — HeT? KpaTko 00bsICHUTE posib HOHOC(HEPHI U 3aBUCUMOCTh
pacrpocTpaHeHUs OT JJIMHBI BOJHBI.

[TpumepHnslii oTBeT: KopoTkue BoiHbI (AnuHHBIE IO cpaBHeHMIO ¢ YKB) oTpaxkatorcs ot
HOHOC(]EpPHI, TOATOMY MOT'YT paclpOCTPaHATHCS Ha OOJIBLINE PACCTOSHUS 3a CUET
MHOTOKPaTHBIX OTpaxeHUH «3eMisi — HoHOocepay. YIbTPaKOPOTKHUE BOJIHBI PAKTUYECKH HE
OTPaXKAIOTCS OT HOHOCHEPHI U PACHIPOCTPAHAIOTCS B OCHOBHOM IPSIMOJIMHENHO, ITO3TOMY MX
JATLHOCTh OTpaHIYEHA MPSIMON BHIUMOCTBIO.

Ilpakmuueckoe 3anamue Ne 17 «3aKoHvl pacnpocmpaneHus céema

Lenu 3anaTus

3akpenuTh TOHNMaHUE OCHOBHBIX 3aKOHOB T€OMETPHUYECKOM ONTHUKH: 3aKOHA MTPSMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa, 3aKOHA OTPAYKEHUS U 3aKOHA MPETOMIICHHUS.

Hayunthcst CTpOuTh XOJ JIydel W NMPUMEHSTHh (POPMYJIBI I pacdy€ToB (B TOM YHCIIE 3aKOH
Cuennuyca, yCIOBHE MOJHOTO BHYTPEHHETO OTPAXKEHUS).

Pa3BuTh HaBBIK pelieHus PacUE€THRIX U rpad)MIECKUX 3a/1a4 IO ONTHKE.

OOGopynoBaHue U MaTepUaIIbl (€CITU 3aHITHE C IEMOHCTPAIUIMHU/TA00paTOPHON YaCThIO)
OnTuueckasi ckaMbsi, HA0Op JTUH3 U MIPHU3M.

JlazepHbIil yKa3aTenb WIH UCTOYHUK Y3KOTO CBETOBOTO ITy4YKa.

[Tpo3paunblie cpeapl (CTEKIIO, BOJA), YTOJIKOBBIE OTPAsKATEIIH.
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TpancniopTupsl, JIMHENKH, MIJIJTUMETPOBAs Oymara.

CripaBouHble TaOJIMIIBI TOKA3aTeNeH MPEIOMIICHHS BEIIECTB.

Ecnu 3aHATHE 4HCTO pacdE€THOE/TEOPETUYECKOE — JIOCTATOYHO KaJbKYJSATOpa, TaONuI[ U
YEPTEKHBIX IPUHALIECHKHOCTEN.

Teopernueckas 4acTb (KpaTko, sl OIIOPbI)

1. 3akoH npAMONIMHEWHOIO PACIPOCTPAHEHUsI CBETA — B OAHOPOJHOM MPO3pavyHOU cpese
CBET pacnpocTpaHsercss npsaMmosinHeiino. CneacTsus: o0pa3oBaHUe TEHU U NOJIYTEHH,
COJIHCYHBIC U JIYHHBIC 3aTMCHUA.

2. 3aKOH OTpa)XEHUs: YroJl NaJeHUs paBeH YTy OTpaXXeHUs; MaJaroIlni 1y, OTpaKEHHBIN
JIy4 ¥ HOPMAJIb JIEKAT B OJJHOM INIOCKOCTH.

3. 3akon mnpenomienus (CHemnmuyca): ngsinf; =n,sinf, , rme n — mnoKa3aTenu
IpEeIOMIIEHUS cpejl, 0— yTiibl OTHOCUTEIBHO HOPMAJIH.

4. llonHoe BHyTpeHHEE€ OTpa)k€HHE: BO3HUKAET IIPU IEpEeXOoie M3 ONTUYECKH Ooiiee

IJIOTHOM Cpeabl B MCHEC INIOTHYHO, €CJIN YI'OJI ITaACHUSA 0oJIblIIE MMpCACIbHOIO: sin an =
ny
nll

CrpykTypa 3aHATUSA

1. BBoanas gactp (10—15 Munyr)

Kpatkuii onpoc 1o KJII0YEeBBIM MOHSTUSAM: «CBETOBOU JIy4y», «ONTHUYECKU OJHOPOJHAS Cpeaar,
«I10Ka3aTelb IPEJTOMIICHUS».

[TocTaHoBKa 3a7au 3aHATHS U O0bSICHEHHE KPUTEPUEB OLICHUBAHUS (IIPaBUIBHOCTh PACUYETOB,
KOPPEKTHOCTh TTOCTPOCHUS JIydeil, opopmiIeHHE).

2. Pa36op TunoBoii 3a1auu ¢ npenoaasareneM (15 MUHYT)

[Tpumep 3amaun: JIyd cBera magaer M3 BO3JyXa Ha CTEKISHHYIO INIaCTUHY moxa yriaoM 30°.
[Toka3zarens mpenomiieHust crekina n = 1,5. Haiigure yron mpeinoMieHHs W MOCTPOHTE XO[

ayua.

Pemenue:

ITo 3axony CHemnnyca: Ny, Sin 8, = n; sin 6,.
: o . . 05 1

1-sin30°=1,5-sinf,— sinf, = i

0, = arcsin (%) ~ 19,5°.

Ha ueprexe: pucyeM rpaHuily paszena, HoOpMais, najaomui xyd nog 30°, npenomMnEHHbI —
nox 19,5°k HopMaJH, BHYTPh CTEKIIA.

IIpenogaBaTens AenaeT akKLEHT Ha:

MIPaBUJILHOM BBIOOpE HOPMAJIU U OTCYETE YTJIOB;

NIOHMMAHHUH, B KaKyI0 CTOPOHY OTKJIOHSIETCS JIyd IPU NEPEXO0JIE MEXKTY CPENAMH.

3. CamocTosiTenbHas paboTta cTyAaeHToB (4550 MUHYT)

brox A — pacuérnbie 3aaun (3—4 3a1aun)

1. Jlyuy mepexomut u3 Boiael (n = 1,33 ) B Bo3zayx. Yron maaenus 50°. byaer nm
HaOJIIOaThCS NIpPEJIOMIIGHHE WM TOJHOe BHYTpeHHee orpaxkenue? Haiiaure
MpPEAETbHBIA YTOJ AJIs1 TOW T'PaHMIIBI.

2. CBeroBOW JIyd TamaeT Ha TpaHUIly CTekiIo—Boxa mox yrinom 40° . Tlokaszaremm
npesnomienus: crekio 1,5, Boga 1,33. PaccuunTaiite yroa npenomieHus B BOJE.

3. Ha mmockoe 3epkano magaeT Jiyd moxa yriiom 25°k moBepxHOCTH. OmnpenenuTe yrou
MEXy MaJaloUUM U OTPaXKEHHBIM JTy4aMH.

4. Jlyd magaer NepneHIuKYJSIPHO HAa CTEKIISIHHYIO MPU3MY C IOKa3aTesleM MpPEeIoMIICHUS
1,6 . Ha BTOpOli TIpaHuM NpPOMCXOAUT IIOJHOE BHYTpeHHee oTpaxeHue. Haiigure
MUHUMAaJIBHO BO3MOKHBIH YTOJI TPU3MBI IIPH BEPIUIMHE, TPU KOTOPOM 3TO BO3MOXKHO.
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brok b — rpaduyeckue 3ananus (2—3 3aqaHmus)

e IlocTpoiiTe xoa dy4ya uyepe3 IUIOCKONApaUIEIbHYIO IUJIACTHHY (BO3AYX — CTEKIO —
BO3/yX), OTMETHTE yIJIbl AJCHUS U TIPETOMIICHUS, TOKAXKUTE CMEIICHHE TTyYa.

e IlocTpoiiTe wn300pa’keHWE TOUEYHOIO HUCTOYHMKA B IIOCKOM 3€pKaje, coOIroaast
CUMMETPHIO OTHOCHTEIBHO IJIOCKOCTH 3€pKaJia.

e JInsg crnydas MONHOTO BHYTPEHHErO0 OTPAXKEHUS: HApHUCYHTE TpaHUIy [BYX Cpel,
OTMETHTE TIPEIEIBHBIN YTOJ ¥ XOJI JIy4a MPH yriie O0IbIle MTPEIeTbHOTO.

4. O6cyxaeHue peleHu U TAMMYHBIX omuO0K (15-20 MuHYT)

e Pa306op 1-2 3amau y mocku (1o BEIOOPY MpEnoiaBaTes).

e OOcyxJeHHe TUIUYHBIX OIIMOOK: MyTaHWIIA MEXAY YIJIaMd K MOBEPXHOCTH M K
HOpPMAaJTH; HEMPABWIILHOE OTpeielieHre 0oJiee MIIOTHOW CPe/Ibl; OMUOKU B TIOCTPOCHUHU
HOPMAJTH.

e Kparkas crpaBka: e 3TH 3aKOHBI IIPUMEHSIOTCS (ONTHKA, BOJOKOHHAS CBSI3b, JIMH3HI,
MIEPUCKOIIBI U T. 11.).

5. 3axirounTenbHas 4acTb (5 MUHYT)

[TonBeneHue UTOrOB: YTO OTPAOOTAHO, KAKHE HABBIKU MTPUOOPETEHHBI.

Homainee 3aganue: 2—3 3aga4i Ha BBIOOP (0HA HA MpEJIOMIIEHHE, OJHA HA OTpa)KeHUE, OHa
— Ha IOCTPOCHHUE XOa Tyyeil B IpU3Me).

Ilpakmuueckoe 3anamue Ne 18 «Inekmpomaznummuvie kKonebanus u eoansvt. Paouo.
Ilpumenenue 31eKmMpoOMAZHUMHBIX 60JIHY

enu 3ansaTus

3aKkpenuTh NOHUMaHUE IPUPOIBI JIEKTPOMATHUTHBIX KOJICOaHUI B KOHTYpPE U CBSI3H C
U3ITy4YE€HUEM BOJIH.

HayuuTtbcst paccunThiBaTh MapaMeTphbl BOJIH (JIMHA, 4aCTOTa, IEPUOJI, CKOPOCTh) U IPUMEHATh
(GopMyIIbl ISl TUTIOBBIX 3ajau.

Pa3zo0patb 6a30Bble MPUHLUIIBI PAAHOCBA3U (MOAYIISALMS, JETEKTUPOBAHUE) U COMIOCTABUTH
JMana3oHbl BOJIH C UX MPAKTUYECKUM IPUMEHEHUEM.

Pa3BuTh HAaBBIK aHATM3a TEXHUYECKUX CUTYallul (HanpuMmep, BIOOp Juarnas3oHa JUis CBA3H,
OIICHKA 30HbI MIOKPBITHSI, pa00Ta aHTEHH).

O6opynoBaHue 1 MaTepuabl (€CIU 3aHATUE C IEMOHCTPAIUSIMU/1a00paTOPHON YacThIO)

. ['enepatop curnanos, ocuusuiorpad (amas HabmroAeHUs KoIebaHui).

. Habop karyrmiek u KOHIEHCATOPOB JIJIsi COOPKH KOJIe0aTEIPHOTO KOHTYpa
(IeMOHCTpAIHsI 3aBUCUMOCTH 4acTOThI OT Lu C).

. AHTeHHBI (IIPOBOJIOYHBIE BUOpATOpPHI), MpuéMHUK ¢ nuanazoHamu KB/YKB.

. CripaBo4HbIe TaOJIHUIIBI: IMATIA30HbI PAIMOBOJIH, TUIIMYHbIE YaCTOThI, TOKAa3aTeIH

JURJIEKTPUUECKON TPOHUIIAEMOCTH CPE.
Ecnu 3aHsTHE YUCTO pacu€THOE/TEOPETUYECKOE — JIOCTATOYHO KAIBKYIATOPA, TAOIUI] U
YEePTEKHBIX MPUHAIIEKHOCTEH.

Teopernueckas 4acTb (KpaTKo, JIsl OOPHI)
1. Koneb6arenbHblil kKoHTYp. CBOOOIHBIE ANIEKTpOMarHuTHbIe kKosnebanus B LC-koHType:

nepuon T = 2mvVLC, vactota f = :

2mVLC
2. DJeKTpoMarHuTHas BojiHa. Ilonepednas BonHa; B Bakyyme ¢ = 3 - 108 m/c; cBasp
1
BennuuH: ¢ = Af, T = 3
3. N3znydyenue. OTKpBITHINA KOHTYp/aHTeHHA 3(h(peKTHBHEE U3ITyyaeT, 4eM 3aKPBITHIN.

VHTEHCHBHOCTD U3Iy4eHHs PACTET C 4aCTOTOM (MpOnopHHOoHaIbHO f4).
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4. PaguocBs3b. Jls nepenaun 3Byka UCIONIB3YIOT MOAYJISIHEO Hecyiel (AM/UM). Ha
MPUEMHOIN CTOPOHE — JIETEKTUPOBAHUE (BBIJICJICHUE HU3KOYACTOTHOTO CUTHAJIA).

5. Jnamna3oHbl 3JIEKTPOMAarHUTHRIX BOIH. OT JUIMHHBIX O raMMa-U3JIy4eHUs; 1)1 PaIuo
— JIB, CB, KB, YKB, CBY. Pa3nbie 1uamna3oHbl UMEIOT pa3Hble 0COOEHHOCTH
pacmpoctpaHeHus (orubaHue 3eMiTH, OTPaKEHHE OT HOHOC]EPHI, IPsIMasi BUIUMOCTH ).

CrpykTypa 3aHsATUSA

1. BBoanas gactp (10—15 MunyT)

. Kpatkwii onpoc: «4To Takoe KojeOaTeNbHbI KOHTYP», «KaK CBS3aHbI JUIMHA BOJIHBI U
4acTOTay, «3a4eM HY>KHA MOJTYJISLIUS.

. [TocTanoBka 3a7a4 3aHATHS U OOBSICHEHHE KPUTEPHEB OILICHUBAHUS (IIPABUIBHOCTD
dbopMyI1, KOPPEKTHOCTD EAMHHUII, TOHUMAaHUEe (PU3MYECKOTO CMbICIa, 000CHOBAHHOCTH BBIOOpA
JUara3oHa/pexnma).

2. Pa36op TunoBoii 3agauu ¢ npenoaasarenem (15 MunyT)

[Tpumep 3anaun: KonedaTenpHbIi KOHTYP COCTOUT U3 KaTYIIKA MHIYKTHBHOCTBIO L = 2 MI'HH

koHAeHcaTopa EMkocThio C = 500 nd. Onpenenure 4acToTy U JUTMHY BOJIHBI, HA KOTOPYIO
HACTPOCH KOHTYP.
Pemenue:

. T =2nVLC = 2nV2-1073 - 500 - 10-12 = 27vV107° ~ 27 - 3,16 - 10> c.

1 1
(] f = ; =~ m ~ 5033 KFII =~ 5,03 MFII.
c 3-108
. /1 = ; = —5’03.106 = 59,6 M.
[IpenogaBarens AeMaeT akIEHT Ha:
. npaBuIbHOM niepeBoje eaunuil (M['H — ['n, n® — OD);
. MOHUMaHUH, YTO KOHTYP «HACTPOEH)» Ha JUTMHY BOJIHBI, KOTOPYIO OH 3(PHEKTUBHO
U3ITy4aeT/IpUHUMAET.

3. CamocrositensHas padota cTyneHToB (45—50 MuHyT)

brnokx A — pacuérusie 3anaun (3—4 3a1a4n)

1. Onpenenure Nepuo U YacTOTy KoieOaHU B KOHTYpE, €CIIM UHIYKTUBHOCTh L =
0,5 I'n, émxocts C = 20 MKD.

2. Pagnocranmus paboraet Ha yactote 100 MI'u. Haitnure anmuny Bonsbl. K kakomy
muana3ony (YKB/KB/CB) ona otHocurcs?

3. Jns pannocBsi3u Ha OOJIbIINE PACCTOSIHUS HCTONB3YIOT KopoTkue BoiHbI (KB).
OO0bsicHUTE, TOYEMY ITO BO3MOXKHO (Y4TUTE OTpakeHue ot noHocheps). [IpuBenure mpumep
yactoThl 3 KB-n1uanasona u paccuntaiTe COOTBETCTBYIOIIYIO ITTMHY BOJIHBI.

4. AHTeHHa paccuuTaHa Ha JUIMHY BOJIHBI A = 3 M. Omnpenienure pe30HaHCHYIO 4acToTy.
Kakoit Tun mogynsuuu (AM unn UM) yaiiie HCTIONIb3YIOT B TOM JIMana3oHe U oYemMy
(xopotko, 1-2 npeanoxenus)?

bnox b — 3ananus Ha conocTaBnenue U aHanu3 (2—3 3a1aHus)

. YcTaHoBHTE COOTBETCTBUE: IMAIAa30H PAJUOBOIH — TUIIMYHOE TPUMEHEHHE.
Hanpumep: JIB — paauonasuranus; KB — nansssist paauocsass; YKB —
teneBunerne/FM-paano; CBU — cryrHukoBas cBsi3b/ Wi-Fi.

. [Tpoananusupyiite cutyanuto: «B ropHoit MectHOCTH cBA3b Ha Y KB-auanasone
HecTaOuIbHaY. OOBACHUTE NPUUYNHY (TIpsMasi BUIUMOCTb, OTCYTCTBHE OTPaXEHHS OT
HMoHOC(]EpHl) U MPeUIoKUTE OoJiee MOIXOA[IINI quana3on/penienue (perpanciasatopsl, KB npu
OMpEeNIeNEHHBIX YCIOBUSX).

. ConocraBbTe: BUJ MOyJIILUN — IpeuMyiectBo. AM — npocrora; UM —
YCTOMYUBOCTH K noMexam. KpaTko nmosicHute, mouemy 31o BaxxHo miia FM-paauo.

4. OOcyXIeHHe PEeIIeHN U THIMUYHBIX OmHO0K (15-20 MuUHYT)
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. Pazbop 1-2 3amad y mocku (1Mo BIOOPY MPENOIaBaTeNsl).

. OO0CyX/IeHHEe TUITUYHBIX OIINOOK: IMyTaHKWIIA MKy IEPHOIOM U YaCTOTOM; OMIUOKHU B
CTETICHSIX MIPH MEPEBO/JIE SAUHUIL;, HETOHUMAaHUE, UYTO «JIJIMHA BOJHBI KOHTYpa» — 3TO HE
dusnyeckas JJIMHA MPOBOJIA, a pacuéTHAs BEJIMYUHA.

. Kpatkast cipaBka: T/ie 3TH 3aKOHBI PUMEHSIOTCS (pajuo, TeIeBUICHUE, MOOMITbHAS
cBs3b, Wi-Fi, pagnonokanus, CyTHUKOBAsT HABUTAITUSA).

5. 3axirounTenbHast 4acTb (5 MUHYT)

. [ToaBenenne UTOroB: 4TO OTPAObOTaHO (pacy€Thl, TUAMAa30HbI, IPUHINIBI PAINO0), KAKHUE
HaBBIKU TPUOOPETEHBI.
. Jlomaninee 3afanue: 2 3a1a4d Ha pacy€T MapaMeTpoB BOJH U | MUHHU-3a/1aHHE «OMHICATh

OPUHIUI paboThl pauONPUEMHUKA B 4—5 TIPEIIOKEHHIX, YIOMUHAs KoJeOaTeIbHbINH KOHTYD,
AHTEHHY, MOLYJIALMIO U IETEKTUPOBAHUE.

IlIpakmuueckoe 3anamue Nel9 no meme «Keanmosasn ghuzuxa»

Llenb 3aHATHS: 3aKpEeNUTh TOHMMaHUE KBAHTOBBIX MOCTYNaTOB bopa, HAyYUTh MPUMEHATH UX
JUTSE pacy€Ta PHEPreTHUSCKUX YPOBHEH W CIIEKTPAIBHBIX JIMHUWA BOJIOPOJA, & TAKKE Pa3BUThH
HABBIKU PEUICHHS 33/1a4 Ha KOPIYCKYJISIPHO-BOJIHOBOM Jyain3M.

Bpewmsi: 2 akagemudeckux daca (1o 45 MUHYT) + caMocTOsITeNIbHAs padoTa.

XOJ 3aHATHUSL:

1. BBogHas yacth (5 MUHYT)

. [TpoBepka TOTOBHOCTH CTyAEHTOB. KpaTkuii Ompoc Mo mpenbiaymiei teme (Mojenu
aToma, 1mocrynarsl bopa).
. MortuBanus. AKIIEHT Ha TOM, YTO Kiaccuueckas (u3mka He cMoria OOBSICHHUTH

CTaOMJIHLHOCTh AaTOMOB U JUCKPETHBIEC CIIEKTPHI, TOITOMY MTOHATOOMIINCH HOBBIE UCH.
2. OcHoBHas yacTh (30 MUHYT)
Teopernueckre BOMPOCHI JJIs1 00CYKICHHUS:

1. Cdopmynupyitite mnoctynatel bopa. B u€M wuX NOpUHIUNHATBEHOE OTIMYHUE OT
KJIACCUYECKUX MPECTaBICHUN?

2. Yro Takoe craunoHapHsle opouTsl? [louemy B mMozenu bopa snekTpoH He majnaer Ha
apo?

3. 3anucatb GopMyiy AJIs paAMyCcOB CTALlMOHAPHBIX OPOUT B aTOME BOAOPOAA.

4. Cdopmynupyiite npaBuio oréopa s KBAHTOBBIX YHCEN.

5. B uém cyts onbiTa @panka u ['epua? Kak oH moaTBepk1aeT KBaHTOBAaHUE SHEPTUU?

Penrenue 3agauq:

3anaua 1. HeBo30yx1€HHBII aTOM BO/I0pO/1a MOTJIOIAET KBAHT U3JTyYSHHS C ATMHON BOJIHBI A =
102,6 uMm. [Tonb3ysics Teopueit bopa, BBIMUCINTE pagryc 3J€KTPOHHON OpOUTHI BO3OYKIECHHOTO
aToMa BOJIOpOAaA.

3amaua 2. Kpacnas rpanumna d¢ororddexra mama mumHKa Ao = 310 HM. Onpeaenutsb
MaKCUMAaJIbHYIO0 KHHETHUYECKYIO SHEPTHIO (POTOINEKTPOHOB B 3JEKTPOH-BOJIbTAX, €CIIU HA IUHK
MaJaeT CBET C JUIMHON BOJIHBI A = 200 HM.

3amaga 3. OueHUTh € TIOMOILIBIO COOTHOUIEHMSI HEONPEAEIECHHOCTEH MUHUMAJIbHYIO
KHHETHYECKYIO YHEPTHUIO JIEKTPOHA, IBIKYIIETOCs BHYTpH cdepsl paaunycom R = 0,05 am.
3anada 4. PaccumnTaiite CKOpPOCTh M JUIMHY BOJHBI A€ bpoilid mid 3ieKTpoHa, YCKOPEHHOTO
pazHocThio noreHuuanoB U = 1380 B.

OO6cyxaeHne penieHnit: pa3oop KII0UEBbIX MOMEHTOB, TUITMUHBIX OMINOOK.

3. CamocrostensHas padorta (15 MuHyT)

. Pemnts 1-2 3apaun 13 npeyioxKEHHBIX WM COCTABUTh U PEIIUTH CBOIO 33]]a4y HA TEMY
«9ddext Kommronay.

4. 3akmounTtenbHas yactb (10 MUHYT)
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OtBetsl Ha Borpockl. [IpoBectu GpoHTATIBHBII OIPOC IO KOHTPOIBHBIM BOIIPOCAM.
Pednekcusa. OOCyauTh, Kakue CI0KHOCTU BO3HUKIM NPU PELICHUU 3a]ad, 4YTO I0Ka3aJoCh
CaMbIM HEOKUJAHHBIM B KBAHTOBOH (pH3HKeE.

Kiroun K 01leHOYHBIM MATEPHUAJIAM /1UIsl NPOBeIeHHs TEKYLIeil aTTecTaAun

5.1 Bompocsl 115 codecenoBanusi (YyCTHOTO ONpoca):

Pa3zpen «MexaHnuka»

Tema «Knnematuka

1. HexwuByro nmpupomy.

2. Ctporast 10Ka3aTeabHOCTh, 000CHOBAHHOCTH M JIOCTOBEPHOCTH. VICIoIb30BaHNEe HAyYHOTO

MeToa UCCIIETIOBaHUSI. Hcnons3oBanue CHEIHAIbHOTO A3bIKa OMKCAHUSA
UCCJIEIOBATEIbCKUX TPOLENYp, Pa3BUTOCTh MOHITHUMHOIO anmnapara (KaTeropuaibHOCTB).
OnbiTHass mpoBepsieMocTh (Bepuduuupyemocts). Habmiomenue - He BMemmMBaeMcs B

IIPOLIECC, SKCIIEPUMEHT - MEHSIEM YCIIOBHUS, TEOPUS - OITUCHIBAEM.
3. 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH KysoHa - 171 TOYEUHBIX TeJ, TOUYCUHBIX 3apsI0B.

4. OTKJIOHEHHE HM3MEPEHHOTO0 3HAYEHUS BEJIMYUHBI OT €€ UCTUHHOTO (IACHCTBUTEIHHOTO)
3HAYEHUSI.

5. MexaHuka u3ydyaeT MEXaHUYECKOE JIBUKEHHE.

6. IlepemernieHue Ten B MPOCTPAHCTBE OTHOCUTENBHO APYTUX TEJ C TCYCHUEM BPEMEHH.

7. Onpenenuts, r1€ HAXOIUTCS TEJO B 1000 MOMEHT BpemeHU. KoopuHaTel Tena B
onpeaenEéHHbII MOMEHT BpEMEHH.

8. Temo, pazmepamu u GOpMOI, KOTOPOTO MOXKHO ipeHeOpeus. Ecim npoiineHHoe TeaoMm
paccTosiHuE MHOTO OOJIBIIIE Pa3MEPOB TeJNA, €r0 MOYKHO CYUTATh MaTEPUATLHON TOUKOM.

9. Cucrema KOOpIMHAT, YaCHI.

10. Jlunus, BAOIL KOTOpPOW OBMXKETcs Teno. [[nuHa TpaekTopuu. BekTop, coenuHSIOMUN
HA4yaJbHOE U KOHEYHOE MOJIOKEHHE Tea.

11. Takoe ABM)XEHHUE, NMPH KOTOPOM BCE TOUKM Tela JBUXKYTCS OAMHAKOBO. [Ipu xoTopom
mo0ast npsiMasi, IpoBeAEHHAs yepe3 TeJo, OCTaéTcs napajuieabHa cama cede.

12. JIBuwxkeHue, Mpu KOTOPOM CKOPOCTh Te€jla HE MEHSETCS, OHa OCTAETCsl MOCTOSIHHOM U 1O
BEJIMYMHE, U 110 HAIPaBJICHHUIO.

13. PaccrosiHue, npoiicHHOE TEJIOM 3a €IMHHUILY BpeMeHH. y=3/1,.u3mepsercs B m/c. I'paduk
- IpsiMasi, apaJijiesibHas OCH BPEMEHHU.

14. X=Xotvt, rpaduk - mpsmas, mapaMeTpbl KOTOPOIl OMpeAeNsAtoTC HayalbHONH KOOPIANHATON
U CKOPOCTBIO Tea.

15. Ecnu Teno 3a mo0ble paBHBIE MPOMEXYTKH BPEMEHH MPOXOJUT pa3IMYHbIC PACCTOSHHS.
CpenHsii CKOpPOCTh - BECh MPOMJCHHBIM MYyTh pa3deiUTh Ha BCE BpPEMs, 3a KOTOPOE 3TOT
NyTh NMpOWJeH. MrHOBEHHast - CKOPOCTb B JIaHHOW TOYKE TPAEKTOPHHM B JIAaHHBIH MOMEHT
BpeMeHH. CKOpPOCTh MOMKET MEHAThCA [0 BEJIMYMHE, OCTaBaThbCAd IOCTOSHHOM IO
HANPaBIEHUIO, MOXKET MEHSTh HaIlpaBJICHHE, HO OCTaBaTbCS OAHOW M TOW K€ BEJIMYUHBI,
MO’KET MEHSTHCSI OJJHOBPEMEHHO U MO BEIMYHMHE, U 110 HAPaBJIEHUIO.

16. VYckopeHue MoKa3bIBaeT, Ha KaKyl0 BEIMUMHY U3MEHWIIACh CKOPOCTb 3a €AMHUILY BPEMEHH.
a=(v-vo)/t. m/c?. TIpubop I M3MepeHHs YCKOPEHHs - TMO3BOJISIET ONpPEIeNATh IONOKEHHE
B IPOCTPAHCTBE. DTO TPY3WK, yAepKUBaeMblii mpyxkuHamu. Yem Ooisbiie aedopmarus
MPYXHUHBI, TEM OOJIbIIIE YCKOPEHHE B JAHHOM HalpaBiICHUH.

17. v=votat. I'paduk - mpsimasi, mapameTpbl KOTOPOH 3aBUCAT OT HAYAIBHOW CKOPOCTH W
YCKOpEHUs Tela.

18. X=Xo+Vot+(at?)/2, rpadguk - mapabona, BeTBH KOTOPOIl HampapjeHbl BBEPX WM BHHU3 B
3aBHCHMOCTH OT HalpaBJieHHs] HAYAJIbHON CKOPOCTU U YCKOPEHHS.

19. [IBmxkeHwue Tella B BaKyyMe IO JACUCTBUEM CHIIBI TsDKEeCTH. 9,8 m/c?. Teso, magaroree Ha
3eMJII0, MEHsEeT CKOpocTh Ha 10 M/c 3a omHy cekyHay. YToObl paccuWTarh IyTh H
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KOOpJMHATY, HAa0 TMOJCTAaBUTh B (OPMYJbI PABHOYCKOPEHHOTO JBIDKEHUS YCKOPCHHE
CcBOOOIHOTO ITaJICHUS. s=gt2/2.

20. Tlpu BpamaTensHOM IBHKCHHH Telld, BCE €r0 TOYKH JBUXKYTCS MO KOHIICHTPHYECKHUM
OKpyXHOCTsIM. Ecnmu Teno ABMXKETCS € MOCTOSHHOM CKOPOCTBbIO, HO TpPAaeKTOpHEH ero
SIBIISIETCSI OKPY>KHOCTb.

21. JlunHeitHas CKOPOCTh BCET/Ia HAMpaBIIeHa MO KacaTelbHOM K oKpykHOCTH. v=2nR/T, rae R -
paauyc okpyxkHocTH, a T - mepuoa oOparieHus.

22. Tlpu nBUXKEHUH Tella MO OKPY>KHOCTH MEHSIETCs] HalpaBJIeHUE €ro CKOPOCTH, 3HAYHT, €CTh
YCKOpEHUE, OHO HAa3bIBACTCS IICHTPOCTPEMUTEIIBHBIM, HAMpPaBICHO BCETAa K MEHTPY
okpyxHocTH a=V2/R.

23. Bpewms omnoro nomHoro obopora. Cexyaabl. T=t/N.

24. Ywucno o60poToB 3a eaunHuily Bpemenu. O6patHas cekynna, 1/c, ' - repir. u=N/t.

25. Yroi, Ha KOTOPBIN TEJIO MOBOPAYMBACTCS 33 CIAUHUILY BPEMEHH. €icp/t. paJuaH B CEKYHILY
pan/c.

26. v=wR.

Tema " Iunamuka"

27. Ilpu4uHbI ABMKEHUS TEJ, IPUYUHBI U3MEHEHUSI CKOPOCTH TEJ

28. TlepBbIii - TEIO COXpAaHSET COCTOSHHE IOKOS WM PAaBHOMEPHOTO MPSMOJIUHEHHOTO
JBUKEHHUSI, €CIIM JIEUCTBUS HET WJIM BCE JCHCTBUA CKOMIEHCHMpoBaHbl. I[lpumep - Teno
JEKUT Ha CTOJIE, CKOMIIGHCUPOBAaHbl CHJIa TSKECTM U CWJIA PEaKLUHUHU OIOpbl - TEJO
HEIOABUKHO.

29. Takas cucreMa, B KOTOPOW BBIMONHSIOTCS 3akoHBI HbroroHa. Hampumep - Coumnire,
3BE3/1b1, WK J1I000€ TEJIO0, ABMKYILEECS PABHOMEPHO U NPSIMOIUHENHO.

30. CBOWCTBO TeIl COXPaHATh CBOIO CKOPOCTb.

31. Mepa B3aumoneiictBusi ten. [Ipu omHoil cuie Oonbplliee YCKOpPEHHE MOJIYYUT TO TeIo,
Macca KOTOpPOro MEHBIIIE.

32. Bropoii - ecnu Ha Teno AEWCTBYET cuila, TO OHO OyJeT JBUTaThCs ¢ yckopeHueM, F=ma.
Ecnu TONKHYTH TENO pyKOW, Cwila yAapa HE CKOMIIEHCHUPOBAaHAa - TEJIO MEHSET CBOIO
CKOPOCTb. YCKOpPEHHME Tejla TNPSMO IPONOPLHMOHAIBHO CHJIE, NEHCTBYIOIIEH HAa TEIO H
00paTHO IPONOPIMOHATIBLHO Macce TeJa.

33. Mo’xHO U3MEpHUTh Maccy Tella, CpaBHUB €€ ¢ ITaoHHOM. [loneiicTBoOBaTh OHOM cuiOl Ha
TEJI0 JTAJOHHOW MAacChl MU HEU3BECTHOM. Tell0 HEM3BECTHOM MacChl MOIYYUT YCKOPEHHE BO
CTOJIBKO pa3 OTJIMYAIOLIEECS OT 3TAJIOHHOT0, BO CKOJIBKO Pa3 OTJIMYAETCS Macca.

34. Tperuii - eciii OJJHO TEJIO JICHCTBYET HA JIPYroe ¢ CHIIOH, TO BTOpPOE JICHCTBYET Ha IEePBOE
C TaKOHM ’X€ CUJIOW, HampaBJIEHHOW MPOTHUBOIOJIOXKHO. Ecnu ynapuTh CTEHKY KyJakoM, TO
pyke Oyner OOJbHO, MOTOMY YTO B MOMEHT yJapa CcTeHa JeHCTBYyeT Ha KyJlak C TOW ke
CHUJIOM.

35. Cuna ynpyroctd BO3HHUKAET MEXIY TeIaMH B clydae Ux JaedopMaiiuu, BCeria CTpeMHUTCS
BEPHYTHh TEJIO B HMCXOAHOE cocTosiHue. Mmeer snexrpomarautHyto npupoxny. Fymp=keJlx.
3akon ['yka cmpaBemmuB npu ynpyrux aedopMaiusx, KOrJa TENO MOCIE CHATUS Harpy3KH
BO3BpPAIIAECTCd B HCXOAHOE coCTOsiHME. Cuia yHmpyrocTd BO3HHKAeT B NPYXKUHE IpHU €€
pPacTSDKEHUHU /CKaTUHM, B TOBEPXHOCTU OIOPHI, €CIM Ha He€ TOCTaBUTh TPYy3, B HUTH IpH
MOJBEIIMBAHUM K HEW rpy3a.

36. Bce Tena mpUTATUBAIOTCS APYT K IAPYTY C CHIION, IPSIMO MTPOIMOPIIMOHAEHON X Maccam |
0o0paTHO TNPOMOPLHMOHAIBHON KBaApaTy paccTOsHUA Mexay HuMH. CrpaBeiuB Ui Mart.
TOYEK WJIM IAapOOOPa3HbIX Tell.

37. Cuna, ¢ KOTOpO# Teno mpuTAruBaercs 3emiéil wim apyrov radeToi. Coolimaer BceM
TeJIaM OJJMHAKOBOE YCKOPEHHE CBOOOTHOTO TaICHHS.

38. Cwuua, ¢ KOTOPO# Teo, HaXOAIIeeCs MO ICUCTBHEM CHIIBI TSHKECTH, JEHCTBYET Ha OMOPY
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i noasec. Ecim Bec Tena 6oublie CHITbI TSHKECTH, TO Ieperpy3Ka, €Ciid BeC Tella paBeH HYJIIO,
TO HeBecoMocCTh. [leperpyska - eciu onopa IBUXKETCs ¢ yCKOpeHrueM BBepx. HeBecomocTs, ecnu
OTI0pa IBUXKETCA C YCKOPEHHEM CBOOOTHOTO Ma/ICHUS BHU3.

39. Ecnu omopa HeMmoOABMKHA WM JBUXKETCS PABHOMEPHO BBEpX, BEC Tela PaBeH CHUIIE
TskecTd. Ecnu omopa ABMXKETCS paBHOYCKOPEHHO BBEpX, TO Bec P=(a+g)m, eciu omopa
JIBIDKETCSI pAaBHOYCKOPEHHO BHU3 P=(g-a)m?

40. Cunma TpeHHMS BO3HHMKAET MEXAY JABYMS COINPHKACAIOIIUMUCS ITOBEPXHOCTSIMH,
JBUKYITUMHCS] OTHOCUTEIBHO JApYT Apyra. IMeeT 3JeKTpOMarHuTHYIO IpUpoOy.

41. Cuna TpeHus MOKOS - MPENATCTBYET BOZHUKHOBEHHUIO JIBHXKCHHSI - KOTJA TEJIO MBITAIOTCS
CABUHYTH C MeCTa, HO OHO emé He cABUHYNIOCh. Cuia TpeHUS CKOJIBXKEHHUS - MEXIy
CKOJIB3SIIIIMMH TTOBEPXHOCTAMU BTp=pX, 3aBUCHUT OT CHJIbI PEAKIIMU OMOPHI U COCTOSHUS
noBepxHocTel. Cuiia TpeHUsI KaueHus - TeJI0 KaTUTCS 110 MOBEPXHOCTH.

Tema ""3akoHbl cOXpaHeHHs B MeXaHHKe'"

42. TIpousBeneHHe Macchl TeIa Ha €ro CKOPOCTh. p=mvV, KI' M/C.

43. Ft=Ap. Ummynbc Tena MEHSETCs, €ClM Ha HEero JEHCTBYET CHJia B TEYCHHE HEKOTOPOTO
BpPEMEHHU.

44, Ecnu B cucTeMe OTCYTCTBYIOT BHEIIHUE CHIIBL. [Ipy OTCYTCTBHM BHEITHUX CHJI CYMMAapHBIH
UMITYJIbC CHUCTEMBI T€J /0 B3aUMOJICHCTBUSA paBeH CyMMapHOMY HMIIYJIbCY CHUCTEMbI Tel
nocine B3aumojeicTBus. Hampumep - peakTuBHOE [JBMKEHHE - pakera M TOIUIUBO,
TOIJIMBO C OOJIBLION CKOpPOCTb. JIBHXKETCS BHU3, KOPIYC PAaKEThl IBUIKETCS BBEpPX, T.K.
CYMMAapHBIA UMITYJIbC CUCTEMBI /10 CTApTa PABEH HYJIIO.

45. Pabora - cuia, yMHOXKEHHAs Ha MEepeMelleHUe U Ha KOCUHYC yria Mexay Humu. A=FS
cosa. Jx (mxoynb). PaboTa cuiibl MOJIOKUTENBHA, €CITU yroyl alb(a OCTphIid. paboTa CHUIIBI
paBHa HYINIO, €CIM CHJIa TMEpHeHAUKYIspHa NepeMelleHHIo, padoTa CUIIbl OTPHUIIATENbHA,
ecnu yron anbda Tymod. Hampumep, ecnu TSHYTh CaHKHM 3a BEpPEBKY, TO CHJIA TITH
COBEpILAET MOJIOKUTENIbHYIO paboTy, cuja TSXKECTH U CHJIa PEaKLHMU OINOpbl HYJEBYIO,
CHUJIa TPEHHUSI - OTPULATEIBHYIO.

46. Dueprus JBWKymerocs Tema. Ek=mv?/2, mxoyns. PaGoTa BHEIIHMX CHJI paBHa
M3MEHEHHUIO0 KUHETUYECKOW SHEPTUH Tefa.

47. DHeprus Tena, MOJHATOrO HaJl MOBEPXHOCThIO 3eMid. Enm=mgh, mxoyns. PabGorta cuibl
TSOKECTH TIpH JIBIDKCHWH TeJa BBEPX - OTpUIATe]bHA, INPH ABIKEHHH Tella BHU3 -
MOJIOKHUTEIbHA, HE 3aBUCUT OT MPOWJEHHOTO IIyTH, TOJBKO OT HM3MEHEHHUs BBICOTHI, Ha
3aMKHYTOM TpaeKTOpuM paBHA HYyJ0. Takue CUJIbl Ha3bIBAIOTCS KOHCEPBAaTHMBHBIMHM WIIN
noTeHIMaIbHBIMU. CHCTEMBI, B KOTOPBIX JEHCTBYIOT TOJIbKO KOHCEPBATHUBHBIE CHIIBI,
Ha3bIBAIOTCSI KOHCEPBATUBHBIMU WJIM TIOTEHIINATBHBIM.

48. CymMa KMHETHYECKOW M MOTEHLMANbHOW >Hepruu. Eciau B cuctemMe OTCYTCTBYIOT CHIIBI
COTPOTUBIIEHUS, TO TIOJTHASI MEXaHUYECKasi SHEPTUsl CUCTEMBI OCTAETCSI HEM3MEHHOM.

49. DHeprusi He UCU€3aeT M He MOSBISAETCS, OHA MEPEXOJUT OT OJHOTO Tela K JAPYromy, U3
OAHOTO BHUJA B JApyroil. M3MeHeHME MOJHOW MEXAaHWYECKOW HHEPTUM CHUCTEMBI PABHO
paboTe TUCCUTIATUBHBIX CHIL.

Tema «Mexannuyeckune K0J1e0aHUA U BOJIHBD)

50. V3meHeHne KOOpAMHATHI Tesla, B TOYHOCTH WJIM NPHUOIU3UTEIBHO MOBTOPSIOIIEECS BO
BpPEMEHH.

51. Konebanus, mpoucxosIine TOIbKO MO JACHCTBHEM BHYTPEHHEW BO3BpAILAIOIICH CHIIBL.
Konebanus mapuka Ha BepEéBOUKe, BETKH Ha JIEpeBe.

52. Konebanwusi, MpOUCXOASIIUE MO JCHCTBUEM BHEIIHEH MEPHOINYECKON BBIHYKIAIOIICH
CHJIBL.

53. Konebanusi, mporCXOIsIIHe IO 3aKOHY CHHYCa MJIH KOCHHYca. X=X-C0S(Wot+"0).
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54. MaxkcumanbHOE OTKJIOHEHHE KOOPAWHATHI OT MOJIOKEHHS PAaBHOBECHSL.
55. Bpems ogHoro nmoaHoro konebanus. T=t/N, ceKyHIbI.

56. Yucno xonebanuii B equnuity Bpemenu. u=1/t, ['Ll, repupr.

57. Bennuuna, onpenensromas mojxoXeHue Teia B 11000 MOMEHT BPEMEHH.

58. Pe3koe yBennyeHHWE aMIUIMTyHa MPH COBMAJCHUHM COOCTBEHHOW YacCTOTBI CHCTEMBI C
4acTOTOM BBIHYXKZawomed cwibl. KamepToH - mnpu coBHajeHUM YacTOThl KojeOaHWH
KaMepTOHa M CTPYHbI, CTpyHa KojeOiercs IoJ JEeWCTBHEM 3ByKa, HCXOJSIIETO OT
KaMEpTOHA - 3BYYMT, PACKAUNBAHUE KAayeJIed PyKOH.

59. Ilpyxunnbpii MasTHUK T=2nV(m/k). DHeprus ynpyroii aepopmManuu MpeBpamiacTcs B
KMHETHYECKYI0 SHEPruio0 rpy3a U HaoOopoT. Marematnueckuii mastHuk T=2nV(l/g),
MOTEHILIMAJIbHAs SHEPrusi MpeBpallaeTcs B KUHETHYECKYIO SHEPrui0 Tpy3a U HaoOOpoT.
[lpomonbHast BOJHA - YacTUIBI KOJEOIIOTCS B TOM K€ HANpPaBICHWH, B KOTOPOM
pacmpocTpaHsieTcsl BOJIHA IIOMEpeYHas - 4YacTHIbl KOJEOIIOTCS B HAIpaBlCHUH,
NEepIEHANKYIIIPHOM HAlpaBJICHUIO pacnpocTpaHeHus BosHbl. [lepmonm T- Bpems, 3a
KOTOpOE BOJIHA MPOXOJUT pACCTOSHUE, paBHOE CBOEH JJIMHE, YacToTa H- BEIMYWHA,
o0paTHO TmpomopIUOHANBbHAS Tepuony. JlnmuHa BOJHBI 1- paccTOsHHE MEXAy JABYMS
rop6amu; OMKaAUIIIMMK TOYKaMH, KOJICOTFOIMMUCS B OHOU (aze. v=1-U.

60. CkopocTh TeEpeaBIKEHUS «ropba» WM «BHaguHbD. CKOPOCTh paclpoOCTPaHEHUS
BO3MYILIEHUS. V, M/C.

61. IIpomonbHas BoyHA, OOJIACTH CXKATHUS U PA3pEKEHUS BO3AYXa, PACHPOCTPAHSIONIUECS B K.-
1. cpene. M3menenust miuotHoctH Bo3ayxa. CkopocTh pacmpoctpanHenusi 3Byka 300 km/c.
3ByK - BoJHBI, yacToToi oT 20 mo 20 000 I'm. YibTpa3Byk - 3BYKOBBIE BOJIHBI C YaCTOTOM
Boime 20 000 I'u, nadpa3Byk - ¢ yacrotoit Hke 20 '

62. V3MeHeHWe YacTOTHI BOJHBI NMPH M3MEHEHWH CKOPOCTH JBMKCHHS HMCTOYHHMKA. Ecim
UCTOYHHUK JIBMDKETCSl K HaOJII0JaTesro, TO 4acTOTa BOJIHBI YBEMYMBACTCS U CIIbIIIEH Oojee
BBICOKMH 3BYK, €CIIM HWCTOYHHMK 3ByKa yIalseTcss OT Ha0mojareis, TO 4YacToTa
YMEHBILIAETCS U CIBIIIEH 00siee HU3KUIT 3BYK.

Pa3znen «MogexyJsipHasi puznka u TepMOIMHAMHKA))

Tema ""OcHOBBI MOJIEKYIAPHO-KHMHeTHYecKkol Teopun (MKT)"

63. Bce Tema cocTosAT U3 MOJIEKYJ/aTOMOB. DKCIIEPUMEHT - BCE TeJla MOXHO JIEIUTh Ha YaCTH
70 caMoi Menpyaiiiieil yacTuubl. 2) Bce Mosekysasl HENPEephIBHO U XaOTHYHO JABHMIXKYTCS.
DKCIEpUMEHT - pacnpoCTpaHEHWE 3amaxoB, OpOyHOBCKOe IBIKEHHE. 3) Bce Momekyms
B3aMMOJEHCTBYIOT ApPYr C JIPYrOM - NPUTATHBAIOTCA M OTTAJKMBAIOTCS. OKCHEPUMEHT -
CIIMSIHME KalleJb, COXpaHEHHE (OpPMBI Tela, YINPYrocTh - HEBO3MOXHOCTb CKAaTb TBEPAbIE
Y JKUJIKHE Tela.

64. AToMHas Macca - TOKa3bIBaeT, BO CKOJBKO pa3 mMacca MOJEKyibl Oombmie 1/12 macchr
MOJIEKYNbl ~ yriepojna. MonekynsdpHas - cymMMa aTOMHBIX MacC BCEX aTOMOB,
COCTaBJISIFOLUX MOJIEKYJTy. aTOMHBIE €TUHUIIBI MAcChl, a.€.M., B Ta0auie MeHeneena.

65. OmnpenensieTcs KOJIMYECTBOM MOJIEKYJ, U3MEpAETCs B MOJSX. MoJb - TaKoe KOJIMYECTBO
BEIleCTBA, KOTOPOE COJEPKUT uHcao ABoraapo Moiekyn. UYmcmo Aporagpo 6,02%10%
1/mMonb.

66. Macca 1 mois. PaBHa OTHOCHTENBHOM aTOMHOW Macce B rpammax. Haiitm B TaOmuie
Menneneesa.

67. Menkue MbUIMHKK XaOTHYHO JIBMXKYTCS B KaIljie BOJBI, IOTOMY YTO MOJIEKYJIbI BOJBI MX
BCE BpeMs TOJIKAalT. B Kaxabli MOMEHT BPEMEHU IBUIMHKY HENPEPBIBHO TOJIKAIOT B
pa3Hble CTOPOHBI MOJIEKYJIBI BOJIbI, KOTOPHIE XaOTUYHO U HETIPEPHIBHO NBUKYTCA. Kyna Tomyok
OKa3bIBAETCs CUJIbHEE, Ty/a M JIBUKETCS MBUIMHKA B JaHHBIM MOMEHT BpeMeHH. [uddysus -
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IPOHMKHOBEHHE  MOJIEKYJ ~ OJHOTO  BEIIECTBA  MEXAY  MOJEKyJaMH  JPyroro
BemiecTBa. Ilpuunna nuddysun - HempepslBHOE TEIIOBOE JBMKEHUE MOJIEKYJN. M3MeHuTh
ckopocTh AU Py3un MOXKHO ¢ TOMOIIBIO TEMITEPATYPBl YBETUYNUTH/yMEHBIIUTb.

68. B razax paccrosHus MeXay MOJIEKYJIaMU OOJIbILNE, MOJIEKYJIbl HE IPUTATUBAIOTCS U HE
OTTAJIKMBAIOTCSA, a TOJBKO YIOPYTO COYAApSIOTCS; IMO3TOMY Tra3bl HE HUMEIOT (OpMBI H
3aHUMAlOT BECh NPEAOCTaBICHHBIH MM 00BEM. B KHIKOCTAX pacCTOSHUS MEXay
MOJIEKYJIaMH COIIOCTaBUM C pa3MepaMu MOJIEKYJI, OHM TPUTITUBAIOTCS U OTTAIKHUBAIOTCS,
HO TEPENPBIrMBAIOTCS ¢ MECTA HA MECTO; MO3TOMY KHJKOCTH TEKY4H, OHU COXPAHSIIOT 00BEM,
TPYAHOC)KUMAEMbl, MPUHUMAIOT ¢GopMy cocyda. B TB.T. B3aUMOACWCTBHE MEXIY
MOJIEKYJIAMH CHJIBHOE, PacCTOSIHUS MAJICHBKHME, MOJIEKYJIBI HaxXOISATCS HAa CBOMX MECTaX H
HE [IEPEMEIIAIOTCS; IOITOMY TB. T. COXPAHAIOT 00BEM U Gopmy.

69. ['a3, B KOTOPOM B3aMMOJEHCTBHEM MOJIEKYJI MOXHO MPEeHeOpedb, UX MOTEHIUAIBHYIO
DHEPTUI0 B3aMMOACUCTBHSL MOXHO MPHUHATH pPaBHOW HYIIO, OHH OOJAJalOT TOJBKO
KUHETHYECKOU 3Hepruel. PaccTosiHUS MeX Ay MOJIeKyJIaMi MHOTO 00JIbIlIe X pa3MEpOB, OHU HE
B3aMMOJICHCTBYIOT, TOJBKO YIPYIO COYAApSIOTCA, MABMXKYTCSI XAOTHMYHO, HUX JIBJKEHUE
noxuuHseTcs 3akoHam HeroToHa.

70. VYapssace 0 CTEHKY cOCyza, MOJIEKyJa JIEUCTBYET Ha He€ ¢ HEKOTOpou cuioil. Takoe
JEHCTBUE BCEX MOJEKYyJ] Tra3a BbIPa)XaeTcsi B JaBJIECHUM Tra3a Ha CTEHKH COCyJa.
MaHoMeTpBI - U3MEPSIOT Pa3sHOCTh JAABJICHUH, 0apOMeTphI - aTMOC(EPHOE JaBICHHUE.

71. p=(2nEk)/3. [laBneHue mponopuuoHaIbHO CpeJHEH KUHETHUYECKONH YHEPTHH MOJIEKYI
raza. Yem OoJIbIlIe KHHETHYECKAs SHEPTHS MOJIEKYJI, TEM OOJIbIIe JaBIICHHUE.

72. CocTosiHME CHCTEMBI, KOT/la BCE YaCTH CHCTEMbI MMEIOT OJUHAKOBYIO TEMIIEPATypy.
MoeT MpOoA0IKATHCS CKOJIb YTOAHO A0JT0. OTCYTCTBYET IEPEHOC SHEPTHH.

73. BenuunHa, XxapakTepu3yroIias COCTOSSHUE TePMOJINHAMUYECKONW CHCTEMBI, & UMEHHO,
CKOPOCTBH JIBIDKEHHSI €€ MOJIEKYIL.

74. [Ikana, B KOTOpOW OTCYET UAET OT aOCOMIOTHOTO HYISA, U TeMIepaTypa U3MepseTcs B

rpagycax Kempsuna. AGcomoTusii Hyns -273,15 °C, Touxa, mpu KoTopoil naBneHHe rasa
paBHO HYJIO, TPEKpAIIAeTCs BCAKOE MEXAHMYECKOE JBIKEHHE MOJeKyl. (CKOpocTh
JIBUKEHUS] MOJIEKYJI paBHA HYJIIO U 00BEM rasza TOKe paBeH HYIIIO.

75. Honb rpagycos Llenscus cooTBeTcTBYeT Temmneparype 273 rpaayca KenbBuHa. A HOJb
rpanycoB KenbBuHa cooTtBeTcTByeT -273 rpanycam mno mkane llenbcus. HW3menenue
temneparypsl Ha 1 rpanyc Lenbcus u 1 rpagyc KenbBuHa 0lMHAKOBBI B 00€HX LIKANAX.

76. ®opmynoit Ek=(3kT)/2.

77. JlaBnenue, 00bEM, TeMnepaTypa. ITH NMapaMeTpbl CBA3aHbl ypaBHEHHEM MeH/eneeBa
Kianeiipona PV=uRT.

78. IIpouecc, MpOUCXOAALIUN IIPU IIOCTOSTHHOM TEMIIEpaType. PV=const, rpadux -
runepooIndYecKas 3aBUCUMOCTh 00bEMA OT JaBJICHUSI.

79. [Tponiecc mpu mocrostHHOM aAaBieHuu. V/T=const, rpaduk - auHEHHas 3aBUCUMOCTb
00BEMa OT TemnepaTyphl.

80. [Tponiecc mpu mocrostHHOM 00BEMe. P/T=const, rpagux - nuHelHas 3aBUCUMOCTb

AaBJICHUS OT TEMIICPATYPHhI.

Tema "OcHOBBI TEPMOAUHAMUKH "'

81. TepmonuHaMuKa HW3y4aeT TEIJIOBBIE MPOIECChl B Teinax. VI3MeHeHHWe COCTOSIHUS
CHCTEMBI

C yd4€TOM HW3MECHEHHUs TIOBEJCHUS aTOMOB WM MOJIEKYJ. V3MeHeHue MakporiapaMeTpoB-
JIaBJICHUS, TEMIIEPaTypbl, 00BEMa, MPOLIECCHl IEpeAaYr SHEPTHH.

82. CyMMa KHHETHYECKUX SHEPIHi TEIUIOBOTO JBMKCHUS W TOTCHIMAIBHBIX SHEPTHI
B3anMoieiicTBus Bcex Molekyi. [To popmyne U=(3/2)uRT.
83. CosepiieHue pabOThI 1 Tepeaayda Teria.
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84. ITpu cxxatum ymeHsblIaeTcs O00ObEM Ta3a M MOJIEKYNBl ra3a yalle CTAJIKMBAIOTCS CO
CTEHKaMHU COCyJa M JPYr C APYroM, HX CKOPOCTh IBHKCHHS YBETUYMBACTCA, a, 3HAYUT,
TeMnepaTrypa pacrTer.

85. KonuuecTBo TemiaoTel MOXKET UATH HAa HM3MEHEHHE BHYTPEHHEH OJHEpPruM WM
COBEpLICHUE

pabotel. Eciu Teno coBepmiaeT paboTy, TO €ro Temieparypa MOXET HE pacTd, T.K.
NEpCAAHHOC KOJIMYCCTBO TCIJIOTHI GYI[CT HATA Ha COBCPLICHUC paGOTBI, a HC Ha
HarpeBaHue.

86. [To popmyne A=p(Va-V1).

87. PabGoTa raza uumcieHHO paBHa TUIOMIAAM (UTYPHI, orpaHuueHHON KpuBod P(V) Ha
rpaduke B ocsix p, V.

88. KonuyectBo Temnorel npu HarpeBanuu teida Q=cmAT, cropanum TorumBa Q=qm,
iaBiiennu Q /31, mapooOpazoBanuu Q=Lm.

89. KonndecTBo TEIIOTHI, IEPEIaHHOTO TENy, UAET HA M3MEHCHNUE BHYTPEHHEH SHEPTUH U
coBepiieHrH padboTel TemoM Q=AU-+A.

90. [Iporecc 6e3 Teronepenaun, Q=0.

91. YceTpolicTBO, MPEBPALIAIONIEE TEIUIOTY B MEXAHWYECKYH0 SHEPrur0. XOJOAWIBHUK -
TEJIO

C HU3KOH TemIiepaTypoi, pabouee Telo, HarpeBaTeib - TEJIO C BBICOKOW TeMITepaTypoi.

92. n=(Qi-Q2)/Qi, moTomy 4to pabouee TeI0 JOHKHO OTAATH XOJIOIUILHUKY YaCTh SHEPTHH,

4yTOOBI BEPHYTHCSI B MCXOJHOE COCTOSIHHE W CHOBA COBEPIIUTH padOTy, MOTOMY 4YTO BCEraa
OyIyT IPOLECCHl PACCESIHUSI SHEPTUH, TEIJIOBbIE IIOTEPH.

Tema ""ArperaTHble COCTOSIHMSA BellecTBa U (pa3oBbIe Mmepexoabl’

93. IIpy mnpaBiaeHMM TENO NEPEXOOUT W3 TBEPAOTO COCTOSHUSA B KHUAKOE, IIpU
KPUCTAJITMU3ALUU U3 )KUJIKOTO B TBEPJIOE.
94. Bcé Teruio, nony4aeMoe TEIOM IPH IJIABICHUH, UAET HA pa3pblB MEXMOJIEKYJIIPHBIX

CBs3€M, Ha pa3pylleHHE KPUCTAIUIMUYECKOM pELIeTKH, [O03TOMY TemIlepaTypa Tejaa He
MeHnsercs. [Ipu kpucramnuzauuu BbIAENISETCS TEIJIO, HO TeMIlepaTypa HE MEHseTcs, T.K.
MPOUCXOIUT 00pa30BaHUE KPUCTATUINYECKON PEIIETKH.

95. Ilepexox Tena U3 KHUIKOTO COCTOSIHUA B razoodpasHoe. [TapooOpa3oBanue MOeT ObITh
UCTIAPEHUEM M KUIICHUEM.

96. OT nyoma M NOBEPXHOCTH, ¢ KOTOPOM HCIapsieTcsl BEIIECTBO, OT BIaKHOCTH BO3/yXa,
oT

BUJIa BEIIECTBA, TIOTOKOB BO3/lyXa HaJ MOBEPXHOCTHIO.

97. YMeHbIaercs, T.K. CaMble OBICTPBIE MOJIEKYJIBI YIETAIOT U3 )KAIKOCTH.

98. C MOBEpXHOCTH >KUIKOCTH BCErja YJETaloT MOJIEKYJNbI, HEKOTOpPbIE BO3BpAILAIOTCS

00paTHO, HEKOTOpbIE MOKUIAIOT JKUIKOCTh COBCEM. BbLIeTeTh MOTYyT MOJIEKYNBI C CaMbIM
OONBIIMM 3HAUYEHHEM KHHETHYECKOW sHepruu. Bceerga ecTte MoOJEKysbl, HMEIOIIe
JIOCTaTOYHYI0 ~CKOpPOCTb, 4TOOBI BbUIETETh. lcmapenue mnpoucxonuT mnpu 000t
TEMIIEPATYPE.

99. Ecnu xonnyecTBO MOJEKyJ, BBUIETEBUIMX M3 KUAKOCTH PABHO KOJUYECTBY
MOJIEKYJI,  BEpPHYBLIMXCA B  JKMJIKOCTb, TO  Takasg JKMJIKOCTb  HAaxXOJIUTCS B
TEPMOJMHAMHYECKOM paBHOBecuu. Ilap B JuUHaAMHYEeCKOM pPAaBHOBECHMU HA3bIBaeTCS
HaCBILICHHBIM. [1Haue - HEHACBIILEHHBIN.

100. Uewm BeIIIe TEMIIEpaTypa BO3yXa, TEM OOJBIIE MAPOB MOKET BMECTHTh B CEOs
BO3JyX, IIO3TOMY M KOJMYECTBO TIapa B BO3AyX€ C I[OBBIILIEHUEM TEMIIEPATyphl
YBEJIMYUBACTCSI.

101. Hcnapenne B 06bEMe sxuakocTH. [Ipu ToCTHKEHNN TeMIIepaTypbl KUIIEHUS TPU
ornpeeéHHOM BHEIITHEM J1aBJICHUH.
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102. Bes Temora, morsomaemasi KMIAKOCTBIO, MAET HAa PaspblB CBA3CH MEXAY
MOJIEKYJIAMH U IIEPEXOJ] )KUJIKOCTH B I1ap.

103. Uem BblIIE JaBIEHUE, TEM BBIIIE TEMIEpAaTypa KWUIICHUSA, T.K. TEM BBIIIE
JIaBJICHHE

HEOO0XOMMO BHYTPH ITy3BIPHKOB BO3/yXa, 4TOOBI OHHU MOTJIM TOJHATHCS Ha TMOBEPXHOCTH.
A Oonee BBICOKOE [aBJIEHUE BHYTPHU IIY3bIPbKOB MOET ObITh JOCTUTHYTO IpH Oosee
BBICOKOM TEMIIEPATYPE KUIKOCTH.

104. D10 oTHOmIEHHE (HAKTHYECKOTO JaBJICHUS IapoOB BOJbI K JIABJICHHIO
HACBIIIEHHOTO

napa npu ganHoi remneparype. ¢ P/Puacemn

105. AOcomoTHasT BJIAXHOCTh - Macca BOJSHOrO mapa B | KyOWueckoi

MeTpe/caHTUMeTpe Bo3Ayxa (MIOTHOCTH). OTHOCUTENbHAs - IJIOTHOCTh BOJASIHOIO TMapa B
BO3/yXe JIel¢Hast Ha MAacCy HACBHIIIEHHOTO BOJSTHOTO TIapa MpH JaHHOH TeMmepaType

106. [Tcuxpomerp.

107. [Ipy HHU3KOM BIAKHOCTA HET OUIYIICHHS IYyXOTY, JIETKO JBIIIATh, JIETYe
NEPEHOCUTh HU3KYIO TEMIIEPAaTypy, NPU BBICOKOH BIAXXHOCTH M BBICOKOW TeMIIEpaType
OIIYIIEHUE TYXOTHI, IPH HU3KOW TEMIIEpaType CHIIbHEE OIIYIIEHUE XO0JIOA.

5.2 BapuaHTBI TECTOBBIX 3aaHUMH
BapuanTt 1

16

2a

36

46

5.1x2r 38406 5a

6 112r 3B 406 Sa
7182a364r5n

8 MexaHnuecKoe ABIKEHHUE
9 KuneTtnueckast SHEprus
10 bpoyHOBCKO€E JBUKEHHE
11 LleHTpOCTpEMUTENBHOE YCKOPEHUE
1213 —->1—-4->2

134 -3 -2 —1

14B)2 >1—>3—-54->5
154—-5-52—->1-3

5.3 BapuanThl npakTHyeckux pador

Ilpakmuueckoe 3anamue Ne 1. «PaBHOMepHOe NpsiMo/InHeiiHOe NBHKeHHe. CKOpOCTb.
Ilepemewmenue».

esu 3ansaTHA

HayuuThcs pa3nuyarh nMyTh U epeMelleHre, IOHUMaTh BEKTOPHBIN XapaKkTep nepeMelieHus u
CKOpOCTH.

OcBoUTH pacu€T CKOPOCTH, IEPEMEIIEHUSI U KOOPAWHATHI TPH PABHOMEPHOM IMPSMOJIMHEHHOM
JIBUOKEHUH.

Hayuutbcst ctpouts u untath rpaduku x(t)u v, (t), u3Biekars u3 HUX GU3UICCKHE BETUINHBIL.
[TpumeHsTH PopMyIBI B 337a4aX € MEPEBOJOM €IUHUI] U BBIOOPOM CHCTEMBI OTCUETA.

OO0opynoBaHne U MaTepHaJIbI
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Pacuérnbie 3anaun (KapTOUYKH).

JIucThl B KJIETKY, JTMHEWKA, KapaH/alll.

Kanbkymstop (ipu HEOOXOTUMOCTH).

[[Ta6nonbI rpaduKoB (110 KETAHUIO MPETOAABATEI ).

TeopeTuyeckas cnipaBka (KpaTKo)
PaBHOMepHOe npsiMoJINHeliHOE IBHKEHHE: TEJIO 3a JII0ObIE paBHBIC TPOMEXYTKH BPEMEHHU
COBepIIaeT paBHbIC IEPEMEILICHUS.

- Ax X—Xo
CKOpoCTh V— BEKTOpHAs BEJIMYMHA: V) = yviiara
IlepemeneHne S— BEKTOP OT HAYAILHOTO K KOHEYHOMY TOJIOKEHHIO: Sy = X — X = Uyt.
Koopannara B MOMEHT BpeMeHH t: X = Xy + U, t.
IlyTs lnpu 1BUXEHUH TI0 IPSIMOK O€3 Pa3BOPOTOB PaBEH MOJYJIIO iepemMenieHust: [ =| s, |.

Eciu Teo MeHsI0 HalpaBlieHHE, TyTh CYMTAIOT IT0 yYaCTKAM.
.. .. Ax
I'paduxk x(t)— npsiMast; €€ HaKJIOH JAET IMPOEKIIUIO CKOPOCTH: U, = tana = v

I'paduk v, (t)npu paBHOMEPHOM JBHKCHUU — TOPU3OHTATIBHAS IPSAMAsT; IIOMIA b O]
rpauKOM paBHA IPOEKIIUH ITEPEMEIIECHUS.

Xoa 3aHsiTHs (110 dTAaNaM)

Iran 1. Akryamu3auus 3Hanui (10—15 MmunyT)
Munu-onpoc (yCTHO WJIH MHCbMEHHO):

Uto Takoe MEXaHUUYECKOE JABUKEHUE?

Yem oTnuyaercs MyTh OT NepeMerieHus?

B kakux cinydasx myTh paBeH MOJYIIIO TIEPEMEIIICHHS ?
UTto nmoka3bIBaeT MPOSKITHS CKOPOCTH Ha och Ox?

. Kak no rpaduky x(t)onpeneants ckopocTs?

3agaya-pasmMuHka (¢ pasdopom):

Teno nBukeTCss paBHOMEPHO BAOJIb ocu Ox. 3a 4 ¢ ero KoopauHaTa U3MEHWIACH C X = 2 M JI0
x = 10 m. HaiiTu npoekuuio CKOPOCTH U IepEMELICHUE.

Pewenue:

Sy =x—x9=10—2 =8 wm;

Ve = S/t =8/4 = 2 m/c.

Jrtan 2. Pemmienue 3a1a4 ¢ nepesoaomM eauHu (20-25 MuHyT)

3agaya 1. ABTOMOOUIIb IBUKETCSI paBHOMEPHO CO CKOPOCThIO 72 KM/4u. Kakoit myThs OH
npoiiér 3a 15 Munyt?

Iloockaska: epeBeUTE CKOPOCTh B M/C, BpeMsI — B CEKYH/IBI.

Omeem: 18 000 M (umu 18 xm).

3anaua 2. Benocunenuct npoexan 3 km 3a 10 munyt. Cuntast IBM>)KEHUE paBHOMEPHBIM,
HalIuTe ero CKOpocTh B M/C M KM/4.

Omeem: 5 M/c; 18 km/4.

3anaua 3. /IBa Tena ABMXKYTCS PaBHOMEPHO BIOJIb OJHOM MpsIMOil. Y paBHEHHE JBIKEHUS
nepBoro: x; = 5 + 2t, Broporo: x, = 20 — 3t(x B MeTpax, tB CEKyHaxX).

a) OnpenenuTe HavaJIbHbIE KOOPANHATHI U IPOEKLUU CKOPOCTEM.

6) Haiigute BpemMs 1 KOOpAMHATY BCTPEUH.

Pewenue (6): npupaBuiTh X; = X, 5+ 2t =20—-3t=>5t=15=>t=3c;x =5+2-3 =
11 m.

Jran 3. I'padpuxu n Busyaauzanus (20 MUHYT)

Bamanue: [Toctpoiite rpaduk x(t)mwis Tena, ABHXKYILErOCs PABHOMEPHO C V,, = —3 M/C, eClli
Xo = 12 m. o rpaduxy onpenenure:
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KOOpJIMHATY uepes 4 C;

MOMEHT BPEMEHH, KOT'/Ia TEJIO OKAKETCS B HaYajie KOOPINHAT.

Ypaeuenue: x = 12 — 3t.

Omeemwi: x(4) = 0m; t = 4 ¢ (korga x = 0).

JonmosiHuTE/IbHOE 3a1aHUE (HA BHIOOP):

ITo rpaduky v, (t)(ropusoHTansHas TMHAS Ha ypoBHE +5 M/c) moctpoiite rpaduk x(t), ecnu
Xo = —10 M, u HaiiauTe epemMenieHue 3a 6 c.

Omeem: S, =V, -t =5-6 =30m.

Jrtan 4. Cutyanuonnsle 3aaa4m (15-20 MunyT)

3anaua «Ilemexoa u aBrodycy». [lemexon uaET Mo mpsMoit 10pore co CKOPOCThIO 4 KM/,
ABTOOYC CTapTyeT U3 TOM kKe TOYKH Yepe3 15 MUHYT mocJe rmemexoaa u JBUKETCS CO
CKOpOCThIO 36 KM/4 paBHOMEpPHO. Uepes cKOJIbKO BpeMEHHU MOocTe cTapTa aBTo0yca OH JJOTOHUT
nemexoqa? Ha kakom paccTossHUM OT HA4adIbHON TOYKH?

Pewenue:

15 mun = 0,25 4. 3a 310 Bpems nemexox npowmén o = 4 - 0,25 = 1 km.

OTtHOCHUTEIBHASI CKOPOCTH: Vypy, = 36 — 4 = 32 km/u.

Bpewmst no Berpeun: t = 1y /vy, = 1/32 = 0,03125 9= 1,875 mun = 1 mun 53 c.

Paccrosiame: S = 36 - (1/32) = 1,125 km.

Jrtan 5. CamocrositenbHas padora (10—15 munyT, N0 BapuaHTam)

Bapuanr 1:

Teno nBuXeTcs paBHOMEPHO CO CKOPOCThIO —4 M/C, HadanbHas KoopauHara Xo = 10 m.
Banumure ypasHenue x(t). Haiimure KoopaQuHATy U IIepeMelieHue yepes 3 c.

[Moctpoiite rpaduk x(t)mis 3TOrO JBHKEHHSL.

Bapuanr 2:

VYpaBHeHue nBmwkeHus: x = —5 + 6t. Onpenenure X, V,. Haiiaure Bpems, korma x = 25 m.
Haiinute nepemenienue 3a nepsble 4 C.

Omeemot (Bapuanm 1): x(t) = 10 —4t; x(3) = -2 m; s, = —12 m.

Omeemvl (Bapuanm 2): xo = =5 M; v, = 6M/c;t =5¢; 5, = 24 M.

Ilpakmuueckoe 3anamue Ne 2. «PaBHoycKOpeHHOe IBU:KeHUe. Y ckopenne. ['padpuueckoe
npejacraBjieHue Apu:keHns. I'padpuku ckopocT, ycKopeHusi, nepeMenieHus».

esu 3ausaTHA

HaydauThcst onpeiensiTh YCKOPSHHE U XapaKTepU30BaTh JIBIKEHUE TI0 JAHHBIM 3aJa9d U 110 TP
adukam.

OcBouTh POpMyIBI PABHOYCKOPEHHOTO JIBIKEHUS U IPUMEHSATH UX ISl pacuéra CKOPOCTH, Te
peMeIeHus, KOOPAMHATHI, BpEMEHHU.

Hay4uuTbcst CTPOUTH U MHTEPIIPETUPOBATD Tpaduku a, (t), v, (t), s, (t), x(t).

[ToHrMaTh TeOMETPUUECKHI CMBICI TUIOIIAIU IO TPaUKOM CKOPOCTH (TIEpeMEIeHIE) U HaK
noHa rpaduka CKOpocTH (YCKOpEHHe).

OobopynoBanue 1 MaTepuaJIbI

Kaprouku ¢ 3amadamu u rpaduKkaMu.

JIucThl B KIETKY, TMHEWKA, KapaH/alll.

Kanpkymsrop (ipu HEOOXOIUMOCTH).

[[Tabm0HBI OCE# KOOPAWHAT JJISI IIOCTPOCHHUS TPA(UKOB.
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Teopernyeckas cnpaBka (Kjio4ueBbie GOpPMYJIbI H MPABHIIA)
Ux—Vox

YcKopenne: @, = =—= — [I0Ka3bIBaCT, KaK ObICTPO MEHAETCS CKOPOCTb.
CKOpOCTh IPH PABHOYCKOPEHHOM ABH:KEHHH: U, = Vg, + Ay t.

a,t? Voxt+v
IlepeMemenne: s, = Vo, t + —— um s,, = ——= -

2 2
t (y1obHO, eciu U3BECTHBI HaYaJlbHasi U KOHEYHAsi CKOPOCTH).
a,t?
o
Besppemennas gopmyaa: v2 — vi, = 2a,s, — HoJe3Ha, KOIJa BpeMs He JaHo.
I'papuxu:
a, (t) nIpu paBHOYCKOPEHHOM JIBHXKEHHUH — TOPH30HTAIbHAS MPsiMast (TOCTOSHHOE YCKOPEHHUE
).
v, (t) — mpsiMast THHKST;, HAKIIOH PABEH A, [IEPECEUCHHE C OCHIO UV — 3TO Uy
S, (t) u x(t) — mapaboibl; HapaBlICHHE BETBEH 3aBUCHUT OT 3HAKA A,. BBEPX IIPU A, >
0, Buu3 nipu a,, < 0.
ITmomaae mox rpadukoM v, (t) paBHA MPOEKIMH TIEPEMEIIEHHUS S,

Koopmunara: x = xy + vy, t +

Xoa 3aHsiTHs (110 dTAaNIaM)

Ortan 1. Akryaau3anus 3Hanuii (10-15 Mmunyr)

Munu-onpoc (yCTHO MM TUCBMEHHO):

Uro Takoe yckopeHnue? B kakux equHMULIax uzmepsierca?

Kak mo rpaduxy v, (t) Haiitu yckopenue?

Kak mo rpaduxy v, (t) onpenenuts nepeMeIeHne 3a HHTEPBal BpeMEeHU?
Kaxoii Bua umeer rpaduk x(t) npu paBHOYCKOPEHHOM JBH)KCHHUH U TTOUeMYy?

. B kakux ciyudasx yno0Hee HCHOJIb30BaTh popMyity 6e3 Bpemenu (v — vé = 2as)?

3agava-pasmuHka (¢ pasdopom):

ABTOMOOWMJIB, IBUTASICH PABHOYCKOPEHHO, 3a 10 ¢ yBenmmumn ckopocts ¢ 10 1o 25 m/c. Haitaur
€ YCKOpEHHE U MEePEMEICHUE 3a ITO BPEMSL.

Pewenue:

a, = (25—-10)/10 = 1,5 m/c?;

sy = ((10 +25)/2) - 10 = 175 m.

Otan 2. Pacuérnblie 3anaun Ha ¢popmyasl (20-25 MunyT)
3agaya 1. Teno HauMHaeT ABUTaThCS U3 COCTOSTHUS MOKOSA ¢ ycKopeHueM 2 M/c?. Kakoii myTs o
HO TpoHaET 3a 5 ¢?

2:52
Omeem: s =O-5+T= 25 m.
3agaua 2. [Toe3n, uMmes HagaIbHYIO CKOPOCTh 15 M/c, Topmo3uT ¢ yckopenuem —0,5 m/c?. Cko

JBKO BPEMEHU MOTpeOyeTCsl, YTOObI OCTAHOBUTHCS, M KAKOW MyTh OH MPOUAET A0 OCTAHOBKU?
Iloocka3ska: KoHeuHasi ckopocTh v = 0.

Omeemui: t = (0 —15)/(—05) =30 ¢; s = ——=-30 = 225 .

3agaua 3. Teno n1BUXKeTCS MO 3aKOHY X = 2 + 4t +

t? (x B MeTpax, t B cekyHaax). Onpeaenure:

a) HA4YaJIbHYI0 KOOPJIUHATY, HAaYaJIbHYIO0 CKOPOCTh, YCKOPEHHE;

0) KOOpIUHATY ¥ CKOPOCTh uepes3 3 C;

B) TIepeMEIIeHHE 3a MepBhIe 3 C.

Omeempvi: a) Xy = 2 M, Vo, =4 M/c,a, =2M/c%0)x(3)=2+12+9=23Mmv(33) =4+
2:-3=10wm/c;B) s, = x(3) —xp = 21 m.

Oran 3. Padora ¢ rpapuxamu (20 MuHyT)
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Bamanue A. Jlan rpaduk v, (t): npsamas ot touku (0;5) mo (105 15) (ckopocTts B M/c, BpeMs B
c).
Ornpenenure:
YCKOPEHHE;
nepemenienne 3a 10 ¢ (1BymMs ciocobamu: 1o ¢popMysie ¥ Kak II0Maab Mo rpaduKom);
3anuinuTe ypasuenue v, (t) u x(t), ecmu xo = 0.
Omeemeol:
a, = (15—-5)/10 = 1 m/c?;
Sy = ((5 + 15)/2) -10 = 100 ™ (nIH TUIOIIA b TPAIICIIHH);
v (t) =5+¢;
42
x(t) =0+ 5t +% = 5t + 0,5t2.
3ananue B. [Toctpoiite rpaduku a, (t), v, (t), x(t) ans Tena, KOTOPOE CTAPTYET U3 Xy =
3 M c vy, = —2 M/C 1 yCKOpeHueM a, = 1 m/c? Ha uHTepBaie t =
0 ... 6 c. OnumuTe XapakTep JABHKEHUS.

Tlosicuenue: cHayaja TEIIO IBHKETCS IIPOTUB OCHU U 3aMCJISICTCS, 3aTCM OCTAHABJIMBACTCA U HA
YUHACT PA3rOHATLCS B IIOJIOXKHUTCIIbHOM HAIIpaBJICHUU.

Ortan 4. CHTYyanHOHHbIE 32]a4H ¢ aHAJIN30M ABHKeHus (15-20 MunyT)

3agaua «TopMoskeHne aBTOMOOWISDY. ABTOMOOMIIB €XaJl CO CKOPOCThIO 72 KM/4 M Hayal TOp
MO3UTh C MIOCTOSHHBIM YCKOPEHHEM, OCTAaHOBUBIIKNCH uepe3 5 c. Haliaute Moayinb yCKOpeHUs
Y TOPMO3HOH ITyTb.

Ilepesoo: 72 xm/a = 20 m/c.

Omeemovi: a = (0 — 20)/5 = —4 m/c? (moaynb 4 M/c?); s = ((20 + 0)/2) -5 =50m.
3agaua «Pa3ron ¢ Mecta». MOTOIMKIIMCT CTAPTYeT C MECTA U PA3TOHSETCS C YCKOPEHHUEM 3 M
/c?. Yepes kakoe BpeMsi OH AOCTUTHET ckopocTH 30 M/c 1 Kakol MyTh MPOUIET K 3TOMY MOMEH
Ty?

Omeemuvr: t = 30/3 =10c¢;s = (3-10%)/2 = 150 m.

Otan 5. CamocrositesnibHasi padora (10-15 MunyT, M0 BapuanTam)

Bapmuanr 1:

Teno nBmwkeTcs ¢ yckoperueM 1,5 mM/c?, HaganmbHast CKopocTh 3 M/c. Kakoif myTh mpoiaér Teo
3a4c?

IMoctpoiite rpaduk v, (t) Ha uaTepBaie 0 ... 4 ¢ ¥ yKaKuTe, 4YeMy paBHa IUIOMIA/lb IO HEM.
Bapuanr 2:

YpaBHeHHE KOOpAUHATHL: X = —4 + 2t —

t2. Onpenenure X, Voy, d,. HaliiuTe ckOpocTh U KOOPAMHATY uepes 2 c.

Omnpenenute MOMEHT BpEMEHH, KOTJla CKOPOCTh CTaHET HYJIEBOI.

Omeemvl (Bapuanm 1):s =3 -4+ (1'5-42)/2=12+12 =

24 wm; utomaap noja rpaguKoM paBHa 24 M.

Omeemot (Bapuanm 2): xo = —4 M, vy, = 2M/c, a, = =2 M/ v(2)=2—-2-2 =
—2Mmc;x(2)=—4+4—-4=—-4m;v=0mnput=1c.

Ilpakmuueckoe 3anamue N 3. «Bropoii 3akon HeoTtona. PapHoaelicTBy0as cujiay.
esu 3ansaTHA
CdopmupoBaTh MOHUMaHKE, YTO YCKOPEHHE TeJla OTPEICIISAETCS PAaBHOACHCTBYIOIICH BCEX

IIPUJIOKEHHBIX CHJI, @ HE OTACIIBHOU CUJIOMN.
HayuuTbcs HaxX0AUTh PaBHOJAEHCTBYIOLILYIO JJIs1 CUJI, IEMCTBYIOIIUX BIIOJIb OJHOM MPSIMOM U
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1O/ YIJIOM (B T. Y. IOJ{ MPSIMBIM yTJIOM).

OcBONUTH NPUMEHEHHE BTOPOTO 3aKOHA HbI0TOHA B MPOEKIMAX HA OCH KOOPAWHAT.

Pa3Buth HaBBIK IOCTpOCHUA U aHanM3a cxeM cull (free-body diagrams) asst THIIOBBIX CHUTYaIHiA
(IBYDKEHME 110 TOPU30HTANHN, HAKJIOHHAS TNIOCKOCTh, BEPTUKAIBHOE JIBIDKCHHE).

ObopynoBanue U MaTepuaJIbI

Kaprouku ¢ 3ajauamu u cxemamu Tell U CUJL.

JIucTel B KJIETKY, TMHEWKA, KapaH/alll, TPAaHCIIOPTHUD.
Kanpkymstop (pu HEOOXOTUMOCTH).

[[TaG0HBI OCEH KOOPAUHAT JJIS MPOCKIIUNA CHJI.

Teopernueckasi cnpaBka (KJ04eBbie (OpMYJIbl U IPABUJIA)

- N - o
Bropoii 3akon Hb10TOHA (BEKTOPHO): Fp = ma, rae Fp— paBHOACICTBYIONIAs BCEX CHUIIL.
B npoekuusx Ha och Ox: F, , = ma,.

Papuopeiicteyromas: F, = F; + F, + -+ + F,(BexTOopHas cymma).
JL1s1 cuJ1 BAOJIb O/THOM NMPSIMOIA: COHANPaBICHHbIE CUJIbI CKJIAJ[bIBAOTCSI, IPOTUBOIIOJIOKHO

HaIIpaBJICHHBIC — BbIYHUTAKOTCH.

teopeme [Iudaropa).

Cuaa Tskecru: F,, = mg, HaripaBjieHa BEpTUKAJIbHO BHU3.

HopmasbHas peakuusi onopsl N : epneHINKYIsIpHA TOBEPXHOCTH.

Cuiia TpeHust cKoJibxkeHust: Fy, = (N, HanpasjieHa POTHUB JBMKEHUS.

Baxno: B popmyny F = manoacTaBiseM UMEHHO PaBHOICHCTBYIOIIYIO, @ HE OJIHY U3 CHIL
Y ckopeHue Beeria COHanpaBiIeHO ¢ PaBHOJACHCTBYIOIIEH.

Xoa 3ausiTus (10 ITANIAM)

Jrtan 1. Akryanu3anus 3Hanui (10-15 munyT)

Munu-onpoc (yCTHO WJIH HCbMEHHO):

Cdopmynupyiite BTOpOit 3aKk0H HbI0TOHA M 3anuIIMTE €ro B BEKTOPHOM U CKAJIIPHOM BHJIE.
Uro Takoe paBHoelcTBYomIas cuna? Kak e€ HaliTh, eciiu CHIIbI IeHCTBYIOT B/I0JIb OAHOMN
psiMoi?

Kak onpenenuts HarpaBiieHHE YCKOPEHMS 110 HapaBJICHUIO PaBHOACHCTBYIOLIEH?

[Touemy Henb3s MOACTABIATH B F = maToibKo 01HY cuily (Hanmpumep, CUITy TSITH), €CIIU Ha
TEJIO IEUCTBYIOT U JIPyTUe CUIIBI (TPEHHE, COMPOTUBIICHHE)?

Kak HaiiTu MOZysIb PaBHOAEHCTBYIONIEHN ABYX CHJI, HAIPABJICHHBIX MO MPSAMBIM YTJIOM?
3amaua-pazmuHka (¢ pazdéopom):

Ha Temo maccoit m = 5 Kr IelCTBYIOT JBE CHIIBI BJIOJIb OJHOM mpsiMoii: F; = 12 H BipaBo u
F, = 7 H BneBo. Haiinure Moayib yCKOpEHHUs Tea.

Pewenue:

Boibepem ock OxBripaso: F,
ay = Fx/m=5/5=1w/c%
Omeem: a = 1 M/c?, HanpaBIIEHO BIIPaBO.

Jran 2. PacuéTHble 3a1a41 Ha PABHO/IEHCTBYIOIIYIO B/10JIb OHOM ocH (20 MUHYT)
3anaua 1. ABTomo6mis maccoit 1200 kr aBmxkercs ¢ yckoperuem 1,5 m/c?. Uemy paBHa
PaBHOCHCTBYIOIIAs BCEX TOPU3OHTAIBHBIX CHJI, IEUCTBYIOMNUX HA aBTOMOOMIIH?

Omeem. F, = ma = 1200 - 1,5 = 1800 H.

3anaua 2. Canku maccoit 8 kr TaHyT ¢ crutoit 25 H, cuna tpennst 9 H. Haitnure yckopenue
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CaHOK.
Iloockaska: paBHopencTBytomast F, = Fy, — F;
Omeem: a = (25 —9)/8 = 2 m/c.

3agaua 3. ['py3 maccoli mnoJHUMAaOT BEPTUKAJIBHO BBEPX C YCKOPEHHUEM a. 3alMILINTE
ypaBHEHHE BTOPOro 3akoHa HbproTOHA B IPOEKLIMN Ha BEPTUKAIBHYIO OCh U BBIPA3UTE CUITY
HaTsDKeHus tpoca T.

Pewenue: ock OyBeepx: T —mg =ma =T =m(g + a).

p-

Jran 3. [Ipoeknun cuJ U paBHOAEHCTBYIOIIAS MO YIJIoM (20—25 MUHYT)

3ananme A. JIge cuiibl F; = 30 Hu F, = 40 H npuiiokeHsl K TeTy MO IPSMbIM YIJIOM.
Haitgure Moyl paBHOAEHCTBYIOLIEN U YTOJI €€ HAPABIEHUS OTHOCUTEIBHO F7.
Pewenue: F, = v30% + 402 = 50 H; tana = 40/30 = 4/3 = a ~ 53°.

Omeem: F, = 50 H, yron =~ 53°k F;.

3ananme b. Teno maccoit m = 10 Kr J1€XUT Ha TOPU3OHTATILHOM NTOBEpXHOCTH. K HEMY
prIoKeHa ropu3oHTanbHast cuna F = 25 H, kosddunment tpenuns u = 0,2. Haiinure
YCKOPEHHE Tela.

llosicnenue: N = mg, Fy, = uN = umg. PaBnonencrsytomas F, = F — F,.
Pacuém: F, =0,2-10-9,8=19,6 H; §, = 25— 19,6 = 54 H; a = 5,4/10 = 0,54 m/c.
Omeem: a =~ 0,54 m/c?.

Jrtan 4. TunosBble cUTyanuu: cxemMbl CHJI U ypaBHeHus (20 MUHYT)

Curyanus 1: 1BHKeHHUe N0 HAKJIOHHOI IJI0CKOCTH (0a30BbIii YPOBEHB).

Teno maccol MCKOJIB3UT BHU3 MO IJIaJKONW HAKJIOHHOM MJIOCKOCTH C YIJIOM (.

Hapucosate cuinbl: mg(BHu3), N (IepHeHIUKYISIPHO MIOCKOCTH).

Bo16pate ocb OxBI0Jb TNIOCKOCTH BHU3, O y— MEPHEHIUKYISIPHO BBEPX.

[Tpoekius cuitbl TskecTH: Mg sin aBaoyib Ox, mg cos aBaons 0y.

VYpaBHeHue: mg sina = ma = a = gsina.

Curyanus 2: BepTHKAJIbHOE IBHKEHHE C TOPMOKEHHEM.

[TapamroTucT Maccoi MCIycKaeTcsi pABHOMEPHO, 3aTEM HaYMHAET TOPMO3UTh C YCKOPEHUEM
aBBeEpX.

Cuiibl: mgBHU3, CHJIA CONPOTHBIICHUS BO3yXa Fyy, BBEPX.

IIpu pagHOMEpHOM ciycke: Fyo,, = mg.

Ipu Topmoskernu (ock OyBBepX): Fyopy — mg = ma = Foy, = m(g + a).

Jran 5. CamocrosiTesbHas padora (15 MuHyT, 10 BapuaHTam)

Bapuanr 1:

Ha Teno maccoit 4 xr neiictByrot cunsl F; = 15 H Bopaso, F, = 9 H BieBo, F; = 8 H BBepx.
Haiinure npoeknuum paBHoaelcTByromend Ha ocu Oxu Oy, a TaKke MOYJb YCKOPEHHS.
Omeemor: F,, = 6 H, K,,, =8 H; §, = 10 H; a = 2,5 m/c?,

Teno TSHYT O TOpU30HTAIBHON OBepxXHOCTH ¢ cuiiol F = 36 H nox yriom 30°k ropu30HTY.
Macca Tena 12 xr, Tpenus Het. Haliiute ropu3oHTaIbHOE YCKOPEHUE.

IHoockaska: F, = F cos 30°, a = F,/m.

Omeem: a = 2,6 M/c>.

Bapmuanr 2:

Teno maccoit 5 kr aBuxetcst mo ropu3oHTam. Cwa tsiru 20 H, cuna tpernst 10 H. Uemy
PaBHO YCKOpEHHE?

Omeem: a = (20 — 10)/5 = 2 m/c2.

['py3 Maccoii 2 Kr moAHMUMAIOT BEPTUKAIBHO ¢ yCKopeHueM 3 m/c?. HaliauTe cuiny HaTsHKEHUS
HUTHU.
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Pewenue: T =m(g+a)=2-(98+3) =25,6H.
Omeem: T = 25,6 H.

Ilpakmuueckoe 3anamue Ne 4. «/|BukeHHe Tes1a M0 AeCTBHEM HECKOJIbKUX CHJID».

Ieau 3ansaTHA

Hayuutbes pemarh 3aauu Ha ABMDKEHHE TeJla O JCHCTBUEM HECKOJIBKUX CHJI, TPUMEHSIS
BTOpOH 3aKOH HbIOTOHA B MPOEKIUSX.

OTtpaboTarh aITOPUTM: CXeMa CUJI — BBIOOp OCeil — ypaBHEHHS JUHAMUKA — (POPMYIIBI JUIst
cul (TpeHue, ynpyrocTb, HaTsDKEHUE) — pPellIeHre CUCTEMBI.

Pa3BuTh HaBBIK aHATN3a pEAIbHBIX CUTYAIIUi: IBUKEHUE 110 TOPU3OHTAIN C CUIION MO YTIIOM,
HAKJIOHHAS TJIOCKOCTh, IBUKEHHE B TU(TE, CBSI3aHHBIE TEIA.

[ToHnMAaTh pa3HUILy MEXIYy BECOM U CHIION TSHKECTH, a TAK)Ke KaK YCKOPEHHUE BIIUSET Ha BEC
Tena.

OO0opynoBanne U MaTepuasbl

Kaprouku ¢ 3ajauamu 1 cxemamu.

JIucTel B KJIETKY, IMHENKA, KapaHJalll, TPAHCIIOPTHUD.
Kanpkynarop (mpu He0OX0IUMOCTH).

[ITabmoHBI OCElt KOOpIMHAT.

Teopernyeckasi cipaBka (K/Jar4eBbie GopMyJIbl M IPaBHJIA)
Bropoii 3akon HerotoHa (B mpoekiusx): ), Fy = may, z Fy = may.

Cuna tpenus ckonbxkenus: Fy, = uN(HanpasieHa npoTUB JIBUKEHHUS).

HopmanbHas peakuus onopsl N: onpenenseTcst U3 ypaBHEHHs [0 OCH, TIEpIeHIUKYIISIPHOM
MOBEPXHOCTH.

Bec tena P: cuna, ¢ KoTopoii Teno AaBUT Ha OMOPY WM pacTaruBaet nojsec. [Ipu yckopenuu
aBepTukansHO: P = m(g + a)(3HaK 3aBUCUT OT HANPABICHUS YCKOPECHHUSI).

Hpoekumu cuitel nox yriom o Fy = Fcosa, Fy = Fsina.

HaxsnonHast minockocts: ock OX— BIOJb MI0CKOCTH, Oy— NepIeHIUKYISIPHO; MPOSKIINN CHITBI
TSDKECTH: Mg Sin a(B1OJIb TNIOCKOCTH), Mg COS A(MEPIEHANKYIISPHO).

Xoa 3ansiTus (10 3TANIAM)

Jrtan 1. Akryanu3anus 3Hanui (10-15 munyT)

Munu-onpoc:

[Tepeuncnnre cUIbl, KOTOPBIE Yallle BCETO BCTPEYAIOTCS B 3a/la4axX JUHAMMKH, U YKAXKHUTE UX
HaIpaBJieHUE.

Kak BbIOpaTh ocu KOOpIUHAT, YTOOBI YIIPOCTUTD pelieHne?

B uéMm pa3HHIa MEXy BECOM M CHIION TSKECTH?

Kak 3anucars BTopoii 3akoH HproTOHa, eciy Ha Tenno 1eHCTBYIOT 3—4 cuiibl?

. Kak HaliTu cuity TpeHus, €ClIM N3BECTHA HOPMAJIbHASI peaKIus?

3anaua-pa3MuHKa (¢ pazdopom):

SAmuk maccoit 10 Kr TAHYT 110 TOpU30HTANIBHOMY 1oty ¢ cuitoit 50 H, HanmpaBneHHOM
ropuzoHTanbHO. Koaddunment tpenus p = 0,3. Haitagute yckopeHue.

Pewenue:

N=mg=10-9,8 =98 H;

Fp,=uN=20,3-98 =294 H;
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Fpx =50 — 29,4 = 20,6 H;
a=F,x/m=20,6/10 = 2,06 m/c*.
Ortser: a =~ 2,1 M/c2.

Jrtan 2. 'opu3oHTaNBLHOE ABHKEHHE ¢ CHJIOH Mo YriioM (20 MUHYT)

3anaua 1. Teno maccoit 20 xr TsHyT ¢ cmutoit 100 H mox yrinom 30°k ropuzonty. Koagpurnment
Tpenus L = 0,2. Haiinute yckopeHue Tena.

[Tonckaska: pasnoxure cuiny Ha Fyu Fy, naiinure Nus nipoexkunu Ha BepTHKalb, 3aTeM Fou
PaBHOJICHCTBYIOILYIO 10 TOPU30HTAJIH.

Pacuér:

Fy = 100 cos 30° =~ 86,6 H; F;, = 100 sin 30° = 50 H;

Io Beprukamu: N + F, = mg = N =mg —F, =20-9,8 - 50 = 146 H;

F, =0,2-146 = 29,2 H;

Fpx = Fx —F, =86,6 —29,2 =574 H;

a=>57,4/20 = 2,87 m/c%.

Otset: a = 2,9 M/c2.

3anauva 2. [Ipu xakoMm yrie acuna Tsru FOyaer MuHUManbHOM, 4TOOBI CABUHYTH TEJIO C MECTa
(mpeonosiets TpeHue nokos)? (KauecTBeHHbI pa3oop: ueM 0oJbliie BepTHKaIbHAs
COCTaBJISIOLIAs CUJIbI BBEPX, TEM MeHblIe N, TeM MEHbIIIE TPEHUE. )

Jrtan 3. HakyioHHast I110cKOCTh (2025 MUHYT)

3anaua A. bpycok Maccoii 5 KI' CKOJIB3UT BHU3 110 HAKJIOHHOM IJI0CcKOCTH € yriaoMm 30°,
Koaddumuent tpenns u = 0,2. Haliqure yckopenue Opycka.

Cxema: ocb OxBHU3 110 MI0cKOCTH, OyNepNEHAUKYIISIPHO BBEPX.

YpaBHeHus:

Oy:N —mgcos30° =0 = N = mgcos 30°

Ox: mgsin 30° — F,;, = ma, rae F,, = pN.

Pacuér:

N=5-98:cos30° = 42,4 H;

Fp, =02-424 = 8,48 H;

mgsin30°=5-9,8-0,5 = 24,5H;

ma = 24,5—-8,48 = 16,02 H = a = 16,02/5 = 3,2 m/c%.

Otsert: a = 3,2 M/c2.

3anaua b. Kakyio cuity Hy>KHO MPHUIIOKHUTH BJIOJIb HAKJIOHHOW TNIOCKOCTH BBEPX, YTOOBI
paBHOMEpHO MOJHUMATh Teso Maccoil 10 kr nmo mnockoctH ¢ yriom 30°, ecnu p = 0,17
[Tonckaska: mpu paBHOMEPHOM ABMKEHUHU a = (), paBHOAEHCTBYIONIAs paBHA HYJIIO.
Otser: F = mgsin 30° + pmg cos 30° = 56,7 H.

Jran 4. BeprukanbHoe 1BUKeHUe U Bec Tesia (15-20 MunyT)

Curyarus 1: mugt. JIudt maccoit kabunsl ¢ rpyzom 800 Kr ABHKETCS BBEPX C YCKOPEHUEM
1,5 m/c?. HaiiuTe crity HaTsDKEHUS Tpoca.

Ocb BBepx: T—mg =ma=T =m(g+a) =800 (98 +15) = 9040 H.

Otsetr: T = 9,04 xH.

Curyanus 2: Bec B mudre. Yenoek maccoit 70 K cTOUT Ha Becax B JaudTe. UTO MOKaXKyT BECHI,
ecnu TM(T HAYMHACT IBUKECHUE BBEPX C YCKOpPEHUEM 2 M/c*?

[Mosicuenue: Bechl mokaseiBaroT Bec P = N. Och BBepx: N—mg =ma=P=m(g+a) =70
11,8 = 826 H (310 2xBUBaNIeHTHO Macce = 84,3 Kr).

OTtBeT: BeChl MOKaXyT =~ 84,3 Kr.
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Jran 5. CamocrosiTesbHast padora (15 MUHYT, 10 BapuaHTaM)

Bapmuanr 1:

Teno maccoii 15 kr TsHYT ropusonTansHo ¢ cuioid 60 H. Koaddunument tpenns 0,25. Haiigure
YCKOpEHHE.

Ortser: a = (60— 025 - 15-98)/15 = 1,55 m/c?.

Teno tsuyT nox yriiom 60°c cunoit 80 H, macca 10 xr, Tpenust Het. Haiinure ropusoHTanbHoe
YCKOpEHHE.

[Tonckaska: Fy = 80 cos 60° =40 H; a = 40/10 = 4 m/c>

Bapuanr 2:

Bpycok Maccoii 8 Kr JIeKUT Ha HaKJIIOHHOHU Tutockoctr 45°, 1 = 0,3. byner it OH CKOJIB3UTh?
Ecnu na — HailauTe yckopeHue.

Pemenue: cpaBauTh mg sin 45°u pmg cos 45°. Tak kak tan 45° = 1 > p, OyzneT CKOJIb3UTh.

a = g(sin45° — pcos45°) = 9,8- (00707 — 03 - 0707) =~ 4,85 m/c>.

['py3 Maccoit 3 Kr moIHUMAIOT BBEPX C yCKopeHneM 4 M/c?. Haiimure cuily HaTsSHKEHHS HUTH.
Omer: T=m(g+a) =3-(98+4) =41,4 H.

Ilpakmuueckoe 3anamue Ne 5. «AMnyabce Tesa. 3aK0OH COXpaHEHHUS MMITYJIbCA».

enn 3ansaTus

CdopmupoBaTh TOHUMaHUE UMITYJIbCA KaK BEKTOPHOHN BEIIMYUHBI, XapaKTEPU3YIOIIEH
JIBIDKCHHE TeJa.

HayunTtbcst IprUMEHSTh 3aKOH COXPaHCHHSI HMITYJIbCA JIJTST 3aMKHYTBIX CHCTEM B OJTHOMEPHBIX U
MPOCTHIX ABYMEPHBIX 3a/1a4ax.

Pa3BuTh HaBBIK pa3nMyaTh TUIIBI B3AaMMOJICHCTBHI: a0COTIOTHO YIIPYTUi yaap, aOCOTIOTHO
HEYNpYTuil yaap, B3pbIB/pacma.

OTtpaboTath 3anMCh 3aKOHA COXPAHEHUSI UMITYJIbCa B BEKTOPHOU (hOpME U B MPOEKIIMSIX HA OCH.
[TornMath ycrnoBusi HPUMEHUMOCTH 3aKOHA (OTCYTCTBHE WJIM KPAaTKOBPEMEHHOCTh ACHCTBUS
BHEIITHUX CHI).

OobopynoBanue U MaTepuaJIbl

KapTouku ¢ 3agauaMu Ha yaapsbl, B3pbIBbl, PEAKTUBHOE JBUKECHHE.
JIucTel B KIETKY, IMHENKA, KapaHJall, TPAHCIIOPTHUP.
Kanbkymsrop (pu HEOOXOIUMOCTH).

[[Ta6y10HBI OCEM KOOPAUHAT JJIsl BEKTOPHBIX AMATPAMM.

TeopeTuyeckas cnpaBka (Kiar4YeBbie POpMyJIbl U IPABUJIA)

Hmnyabe TeJa: p = mv, eIMHUIA U3MEPEHHs — K M/c. Hanpasienue uMITyjibca COBIAgaeT ¢
HaIpPaBJIEHUEM CKOPOCTH.

3aKO0H cOXpaHeHHsI MMILYJIbCA: B 3aMKHYTOH CHCTEME (HET BHEIIHUX CHJI MJIU UX
PaBHO/IEHCTBYIONIAs PABHA HYITI0) CYMMApHbIil UMITYJIbC COXPAHSETCS: Y. Do = X Procse-

B npoexuusix Ha 0cb 0X: ). Dy 1o = . Prnocre- BCIH B3aNMO/IEHCTBHE IPOUCXOIHUT B
MJIOCKOCTH — aHaJoru4Ho ajs 0y.

AOCOIOTHO HeYNPYruii yaap (Tena CIUIarTCs): TIOCIe yaapa Tena IBIKYTCS BMECTE CO
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10.

CKOPOCTBIO V', My V; + Myv, = (Mg + my)v'.
AOGCOTIOTHO YIIPYIHii yaap (COXpaHSAETCS U UMITYJIbC, U KHHETHIECKast JHEPIUs): CHCTEMA
YPaBHEHUN:
myv; + myv, = myv; + myv,
mv2  muvZ  mvl’ myuh’
2 2 2 2

B3pbiB/pacnaja: cyMMapHbIi UMITYJIBC IO PABEH HYJIHO (€CIIU TENO MOKOMIIOCH), OCIIE —
BEKTOPHAs! CYMMa UMITYJILCOB OCKOJIKOB PaBHA HYIIIO.

H3MeHnenne MMILyJibea Teda: Ap = p, — py. Moayiib yI00HO HAXOAUTh YePE3 MPOEKIMU UITH
Yepes TEOpeMy KOCHHYCOB, €CJIH H3BECTHBI HAIPABIICHHUS.

Xoa 3ansiTHs (110 dTAaNaM)

Iran 1. Akryamu3anus 3Hanui (10—15 MunyT)

Munu-onpoc:

Uro Takoe uMItylibe Tena? B kakux equHHUIax u3Mepsercs?

Kak 3anucarb 3aK0H COXpaHEHHsI UMITYJIbCa AJIs ABYX Tell B BEKTOPHOM BHUJIE U B MIPOEKIIHIX ?
Uewm otnuyaeTcst aOCOMOTHO YIPYTHM yaap OT aOCOIOTHO HEYIPYroro?

B kakux ciaydasx MOKHO MPUMEHSTh 3aKOH COXPaHEHUsI UMITYJIbCa, TaXKe €CIH €CTh BHEIIHHE
CUJIBI (HaIllpuMep, CUila TSHKECTH)?

Kak HaiiTu u3MeHeHue UMITYJIbCa, €CIIU TEJIO MEHSET HallpaBiIeHUEe JBUKCHUS?
3anaua-pa3zMuHKa (¢ pa3dopom):

Teo Maccoii 2 KT IBHXKETCS CO CKOPOCTBIO 5 M/C, 3aTeM MOCJIe yiapa ero CKOpocTh cTtaia 3 mM/c
B IIPOTUBOTIOJIOKHOM HarpaBiieHnd. Haiiiure Mo Tyih M3MEHEHUST UMITYJThCA.

Pewenue:

Bri6epem ock 1o nepBoHaYaNnbHOMY HampaBieHuto: p; = +10 kr-m/c, p, = —6 Kr-m/c.

Ap = p, —p; = —6 — 10 = —16 kr'M/c; monynsb | Ap |= 16 kr-m/c.

Omeem: 16 xr-m/c.

Jrtan 2. AGco1I0THO Heynpyrue yaapsl (20 MuUHYT)

3anaua 1. Tenexxka Maccoit 4 Kr JBUIKETCS CO CKOPOCTHIO 3 M/C M CTAJIKUBAETCS C
HETIOJIBMKHOM Tenexxkor Maccor 2 kr. [locne ynapa tenexku cueruisitorcsi. Haliiure ckopocTh
CUCTEMBI T0CJIe yaapa.

Pewenue: mv; = (my +my)v';4-3=0@A+2)v";v' =12/6 = 2 m/c.

Omeem: 2 m/c.

3agaua 2. [Tyna maccoit 10 r, nersmias co ckopoctbio 400 M/c, 3acTpeBaeT B Opycke Maccoi
2 KT, KOTOPBIH MMOKOUJICS Ha TJIAKOW MOBEpXHOCTU. Haliiute ckopocTh Opycka ¢ myJie.
Iloockaska: nepeBectn Maccy mynu B kr: 0,01 kr.

Pacuém: 0,01 -400 = (0001 + 2)v'; 4 = 2,01v"; v' ~ 1,99 m/c.

Omeem: =~ 1,99 m/c.

Jrtan 3. AGCOTIOTHO ynpyrue yaapbl 1 BeKTOpHbIe 3aaa4n (20-25 MuHyT)

3agaua A. /[Ba mapa o1MHAKOBON MacChl MIBHKYTCSI HABCTPEUY APYT IPYTY CO CKOPOCTSIMHU
v; = 4 M/c u v, = 2 m/c. [IpoucxonuT HieHTpanbHbIN adcoNoTHO ynpyruil yaap. Haiinure
CKOpOCTH ILIapOB MOCJIE yaapa.

Toscnenue: 11 ONMHAKOBBIX MACC MPH LIEHTPATBHOM YIIPYTOM yJaape mapbl «0OMEHHUBAIOTCS
CKOPOCTSIMH C y4ETOM HaIlpaBJICHHUS.

DopmanvHo: W3 3aKOHOB COXPAHEHHUS UMITYIIBCA U SHEPTHU: V; = Vs, Uy = Uy, HO C YUETOM
3nakoB. Eciu och BipaBo, To v, = +4, v, = —2. Torma v; = —2 M/c, vy = +4 m/c.
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Omeem: niepBbIil map — —2 m/c (BIEBO), BTOpoil — +4 m/c (Brpaso).
3agaua b. Cuapsn maccoit 10 xr pazopBajicsi B BEpXHEH TOUKE TPAEKTOPHH Ha JBa OCKOJIKA.
OauH OCKOJIOK Maccoii 4 Kr ToJIeTell TOPU30HTAIBHO co ckopocThio 200 m/c. Bropoii ockomok
nosierest nmoa yrioM 30°k ropusoHTy. Jlo pa3pbiBa ropu3oHTaNbHAsE CKOPOCTh CHapsia Obuia
100 m/c. Haiiaure cKOpOCTh BTOPOTO OCKOJIKA.
Pewenue: 1o TOpU30HTAIIN UMITYJILC COXPAHAETCS (BEPTUKAIBHBIC CHUJIBI HE YCIIEBAIOT
M3MEHUTH UMIYJIC 32 KOPOTKOE BpEMS B3phIBA).
Ho: p, = 10100 = 1000 xr-m/c.

-

IMocne: Py nocne = 4 - 200 + 6 - v, cos 30° = 800 + 6v, -
200

Ypasnenne: 1000 = 800 + 3+/3v,; 200 = 3v/3v,; v, = S5~ 385 M.

|

Omeem. CKOPOCTb BTOPOT'O OCKOJIKa = 38,5 m/c.

Jrtan 4. KayecTBeHHbIe H KOMOMHUPOBaHHbIe cuTyauuu (15-20 munyT)

Curyauus 1: oraaya npu BoicTpeJie. Pyxbé maccoii 4 kr cTpensier myneid Mmaccoid 10 r co
ckopoctrio 800 M/c. Kakyro ckopocTh mpruodpeTaeT pyxhbe nmpu ornade?

Pewenue: cucrema 3aMKHYTa 110 TOPU30HTAJIM, Ha4yaJIbHbIM uMmysbe 0.

0 =muv, + Mv,; 1y, = — m;Iv" = - 0’014800 = -2 m/c.

Omeem: pyXb€ OTKATHIBAETCSI CO CKOPOCTHIO 2 M/C B IPOTHBOMOJIOKHYIO CTOPOHY.
Cutyanus 2: 4yeJiOBeK NpbIraeT ¢ JOAKH. JIonka c yenmoBekoM obmeit maccoit 150 kr
nokoutcs y 6epera. Yenosek maccoii 60 Kr npsiraer Ha 6eper co CKOpocThio 3 M/c
OTHOCUTEJIbHO JOJKU. Haliiure cKopoCcTh JIOJKU MOCIIE IPhIKKA.

Baoicno: ckopocTh yesnoBeka JaHa OTHOCUTEIBHO JIOJKHU, a HE 3eMJIH.

IIycts V— CKOpPOCTB JIOAKHM TIOCIIE, TOIAA CKOPOCTh YEI0BEKAa OTHOCUTEIBHO 3eMin v = V + 3.
3akon coxpanenus: 0 = 60(V + 3) +90V; 0 = 60V + 180 + 90V; 150V = —180; V =
—1,2 m/c.

Omeem: 0AKa TIOENIET OT Oepera co ckopocThio 1,2 m/c.

Jrtan S. CamocrosiTenbHas padora (15 MUHYT, 10 BADHAHTAM)

Bapuanr 1:

JIBa mnactunnHOBBIX maprka maccamu 0,2 xr u 0,3 KT IBHXKYTCSl HABCTPEUY CO CKOPOCTAMHU

4 m/c u 2 m/c cootBeTcTBeHHO. [locne cronkHOBeHMs oHM cnunatoTes. Haitnure ckopoctsb
CIIMIMIIUXCS IAPUKOB.

Omeem: och BIIPaBo: p,, = 0,2:-4—-0,3-2=0,8—0,6 = 0,2; procre = (0022 +03)v’;

0,5v' = 0,2; v' = 0,4 m/c (HarpaBo).

Teno maccoit 0,1 kr MeHsieT CKOpocTh ¢ 5 M/c Ha 3 M/C B TOM ke HanpasieHuu. Haiiaure
W3MEHEHUE UMITYIIbCA.

Omeem: Ap = 0,1 - (3 —5) = —0,2 xr-m/c; moaysb 0,2 Kr-m/C.

Bapuanr 2:

I'panara maccoii 1 kr neTut co ckopocThio 10 M/c 1 pa3pbIBaeTCs Ha J1Ba OCKOJIKA: OJIMH MacCOi
0,4 xr netut Bepén co ckopocThio 25 m/c. Haiinute ckopocTh BTOPOro OCKOJIKa.

Pewenue: 1-10 = 0,4 - 25+ 0,6v,; 10 = 10 + 0,6v,; v, = 0.

Omeem. BTOPOW OCKOJIOK OCTAHABIINBAETCA.

[Tap maccoii 0,5 Kr ypapsieTcst 0 CTEHKY U OTCKaKHUBAET C TOM K€ 10 MOJIYIII0 CKOPOCTHIO 4 M/c.
VYron nanenus u orpaxkenus 30°k Hopmanu. Haligute Moaynb H3MEHEHHSI UMITYJIbCA
(paccMaTpuBaTh TOJIBKO TOPU30HTAIBHYIO POEKIINIO, BIOIb HOPMAJIN).

Iloockaska: IPOEKIMs CKOPOCTH HA HOPMaJTh J10 M mochie: v; = v cos 30°. Mi3aMeHeHnue
uMIyibca no Hopmanu: Ap, = —2muv cos 30°.
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e

Pacuém: | Ap |=2-0,5-4-cos30° =4 .

Omeem: ~ 3,46 xr-m/c.

=~ 3,46 xr-M/c.

Ilpakmuueckoe 3anamue Ne 6. «IHeprusi. 3aKOH COXPaHEHHUS IHEPTUID).

ean 3ansaTus

CdopmupoBaTh yMeHHE TPUMEHSTH TOHATHS KHHETHYECKOM, TOTEHIIMATBHON U IOTHON
MEXaHUYECKON PHEPIUH, a TAKKE 3aKOH COXPAHECHHSI MEXAHUYECKON SHEPIUH ISl PELICHUS
TUIIOBBIX 3371a4 M aHAJIN3a (PU3NIECKUX CUTYAIHH.

3agaun

[ToBTOPUTH (POPMYIIBI UIs pacy€éTa KWHETUYECKON M MOTEHIIMATLHON SHEPTUH (B TI0JIE TSHKECTH
U B YIIPYTHX CUCTEMaX).

OtpaboTath aJIrOPUTM IPUMEHEHMSI 3aKOHA COXPAHEHUS MEXAaHUYECKOM SHEPTUH B 3a/1a4ax 0e3
TPEHUS U C YYETOM MOTEPb.

Hayuntbcs BBIOMpaTh cHCTEMY OTCUETA M OTIPEICISTh HAYalbHOE U KOHEYHOE COCTOSHUS
TeJa/CUCTEMBI.

[TpoananusupoBaTh, KOr/ia MEXaHUYECKAsl SHEPTUS COXPAHSETCS, a KOI'/la 4acTh €€ IePEeXoIuT B
npyrue Gopmbl (BHYTPEHHIOIO SHEPTHIO, TEILIO).

Crpykrypa 3ansarus (90 MuUHYT)

1. Opranu3anuoHHbIi MOMEHT (5 MHHYT)

[IpoBepka rOTOBHOCTH TPYIIIBL.

OObsiBIIEHNE TEMBI, 1I€JTH, KPUTEPUEB OLIEHUBAHUS.

2. AKkTyaausanus 3HaHuil (15 MunyT)

OpoHTANBHBIN ONPOC + KpaTKas MUChbMEHHAas MPoBepKa (5—7 MUHYT):

Bonpocuwl ons onpoca:

Uro Takoe sHeprus? B kakux eguHuIax uzmepsercs?

Jaiite onpeneneHue KUHETUYECKOU sHeprun. Gopmyra.

[aiite onpeneneHre NOTEHIMAIbHOW SHEPTUU B MOJIE TsKecTH. Dopmyra.
[TorennuanbHas sHEprus ynpyro aeGopMupoBaHHOH npyxuHbl. Popmyia.
ChopmynupyiiTe 3aKOH COXpaHEHUSI TIOJTHOM MeXaHWYeCKOM dHepruu. [1pu kakux ycrnoBUsAX OH
BBITIOJIHSIETCS?

Munu-mecm (nucvmenno, 5 6onpocog c ébibopom omeema):

Kunernueckast sHEprus Tena MacCol m, JBUKYILETOCs CO CKOPOCTBIO V, paBHA:

A) mv; B) mTvz; B) mgh; T') kx?.
[ToreHnmanbpHast SHEPTHSA TeJla MaCCOU MHa BBICOTE A
mv? kx?
A) - b) mgh; B) kx; T) -~
[TonHas MexaHUYECKask JHEPTHsI 3AMKHYTON CHCTEMBI COXPAHSETCS, €CIIH:
A) IelCTBYIOT TOJIBKO KOHCEPBAaTUBHBIE CUIIbI; b) nelicTBYIOT nto0Oble cuibl; B) neiicTByror
cuIIbl TpeHus; ) Teno mokoures.
[Tpu manenuu tena 6e3 CONMPOTUBIICHUS BO3yXa MOTEHIMAIbHAS YHEPTHSL:
A) pactét; b) ymensiiaercs; B) e mensiercs; [') cHagana pact€r, moToM najaaer.
Ecnu ectb TpeHue, mosHas MEXaHUYECKasi JHEPIHsl:
A) coxpansercs; b) yennuuBaercs; B) ymensiaercs; I') MokeT U pacTH, ¥ Iaaath.

3. Pa36op Tunosoro aaropurma (10 MunyT)

Ha nocke/cnaiine moka3atb yHUBEPCATBHBIN allTOPUTM perIeHus 3a1a4d Ha 3CMO:
BriOpatb cuctemMy Tel U ONpeesInTh, MOKHO JIM CYUTATh €€ 3aMKHYTOM (HET BHEITHUX CHUJI WIIN

116



10.
11.
12.
13.

14.

uXx pabora HyneBasi).

Br16path HyI€BOH yPOBEHD IMOTEHIINATIBLHON SHEPTHH.

3anucaTh HayaJibHOE cocTtosinue: Eq + E 1.

3anucaTh KOHEUHOE cocTosiHue: Ep + E 5.

3anucath 3aKoH coxpaHenus: E 4 + E 4 = Ei, + E;(eciau HET TpeHus).

Ecnu ecth motepu (TpeHue, HEynpyruii yaap), sanucats: E,, = E ., + Q, roe Q—
BbIJIETIUBIIIEECS TEI10/paboTa MPOTUB CUJT TPEHUSL.

[ToncTaBUTh (OPMYIIBI, BEIPA3UTh HCKOMYIO BETHUHHY, TPOBEPUTH PA3MEPHOCTb.

4. llpakTuyeckas padora (45 MuHYT)

CryneHThI pelaroT 3aJjaud B mapax, nIpernoaaBareib KoHCynbTupyeT. Hike — nmoadopka 3amay
pa3HOTrO YPOBHH.

3anauya 1 (0a3oBas)

Teno maccoit 2 kreBo6o1HO najaet ¢ BbicoThl 10 M. Haliaute ero KWHETHYECKyI0 SHEPTUIO B

MOMEHT, KOT/Ia OHO HaXOJMUTCS Ha BbIcOTe 3 MHAJ 3eMiiéid. COpOTUBICHUEM BO3/TyXa
npeHeOpeub.

OtBet: 137,2 JIx(npu g = 9,8 M/CZ) win 140 Tx(mpu g = 10 M/Cz).

Pemenue:

Hauanphas norenuumanbhas sueprus E; = mghy = 2-9,8-10 = 196 [Ix.

Ha BeicoTe 3 mnoreHnuanbHas sueprus E,, = 2 - 9,8 - 3 = 58,8 k.

[To 3CMD: E,, = E;;4 — E,, =196 — 58,8 = 137,2 JIx.

3amaya 2 (cpeaHsin)

Canku Maccoi 8 Krcbe3KaroT ¢ TOPKH BBICOTOW 5 MU Y ITOJTHOXKHUS IMEIOT CKOPOCTh 8 M/cC.
Onpenenure, Kakas 4aCTh HaYaJIbHOW MOTEHIIMAIBHOM SHEPIHH MOLLIA HA IPEOI0JIECHUE CUIIbI
TpeHus (HalauTe paboTy CUIIBI TPEHUS U JOJTIO MOTEPH ).

Ortser: pabota cuinbl Tpenus Ay, ~ 74,4 Ik, nonst noreps = 19%.

Pemenne:
E,.=mgh=8-98-5=392 JIx.

mv? 864
Kunernueckas sHeprus BHU3y: E, = -~ = = 256 JIx.

Pabota cunbl Tpenus: Ay, = Eyq — E; = 392 — 256 = 136 Jx— 371€ch 51 nepecuuran ¢ g =
9,8, 4T0OBI OBITH TOYHBIM. J{0JI TOTEPH: g ~ 0,347(34,7%).
(Eciu ncnionb3osats g = 10: Ey = 400 JIx, E, = 256 Ik, A, = 144 JIx, nons 36%.)
3amaya 3 (nmpyxkuna u 3CMD)

I'py3 maccoit 0,5 krmozBenieH K npyxuHe xxéctkocteio k = 200 H/Mm. I'py3 oTTsruBaroT BHU3
Ha 0,1 MOT NoIOKEHMSI pAaBHOBECHSI M OTIYCKar0T. HaliguTe MakcUMaIbHYI0 CKOPOCTh Ipy3a.
OtBeT: Vg, = 0,63 M/c(T1pu pacuére yepes SHEPTUIO YIPYyroil nedopmanun).

Pemenne:
2

kx
B TOYKEC MAKCUMAJIBHOT'O OTKJIOHCHHUS BCA 3Heer$1 — IMOTCHIINAJIbHAA ynpyraﬂ: E = T B
2
v

MMOJIOKCHHHU PAaBHOBCCHA OHA MMOJTHOCTBIO IIEPEXOAUT B KHHCTUYCCKYHO:

2 2
kxZ M = /5=0,1- /@=0,1-\/40 =0,1-20 = 2 mlc.
2 2 m 0,5

Ba:xxHo: 31eCh HY’)KHO YTOUYHUTH YCIIOBUE: €CIU «OTTSHYIHU Ha 0,1 M OT moJI0)KEeHUS
paBHOBecHUsI», TO pacu€T BhilIe BepeH. Eciu ke 0,1 M — 3T0 mojHOe pacTssKeHue 0T
He1eOPMUPOBAHHOTO COCTOSIHUSA, TO HY>KHO YUUTHIBATh U MOTEHIIMAIBLHYIO SHEPTUIO B M0JIE
TAXKECTHU, HO O6I:I‘-IHO B TAKHUX 3aZla4ax MoApa3yMCBalOT aMINIUTYAYy KOHQGaHHfI.

>
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UTaK, vy, = 2 M/c.

3anaua 4 (Ha NOHUMAHMe)

OO0bsicHuTe, TOYEMY IPU TOPMOKEHUH aBTOMOOWIISI €0 KHHETHYECKasi SHEPTUS HE «HCUYe3aeT»,
a iepexouT B apyrue Gpopmel. HazoBute He MeHee TpEX GOPM U KPaTKO OMUIINUTE, KaK 3TO
MPOUCXOMNT.

IIpumepHBbIii OTBeET:

Bo BHYTpEHHIOIO0 SHEPTUI0 TOPMO3HBIX KOJIOJIOK U IUCKOB (HarpeB).

B 3ByKOBYI0 3HEpPruio (CKpHII/IIyM TOPMO30B).

B nedopmaruto mvH 1 JOPOKHOTO MOKPHITUS (MUKpOAehOpMAIINK, HATPEB).

Ilpakmuueckoe 3anamue Ne 7. «YpaBHeHHE COCTOSIHUSA HeaJbHOro raza. I'azosbie
3aKOHBI».

ean 3ansaTHSA

CdopmupoBaTth yMeHHE IPUMEHATH ypaBHEeHUE MeHeneeBa—KianelipoHna u ra3oBbIe 3aKOHBI
(boitisi—MapuoTra, I'eii-JIroccaka, [llapms) mis pacuéra mapaMeTpoB COCTOSIHHS ra3a U aHaIu3a
U30IPOLIECCOB.

3amaun

[ToBTOPUTH MOHSTHS: UACATBHBIN T'a3, N30MPOILECCH], A0COITIOTHAS TEMIIEPATypa, MOJISIpHAS
Macca, KOJIM4eCTBO BEIECTBA.

Otpaborate nepesoy exunul (8 CH), padoty ¢ remneparypHoii mxkanoi (t °C — T K).
HayuuThcs BEIOMpaTh HYXHYIO (DOpMYITy B 3aBUCHUMOCTH OT THIIa IIporecca (M30TEPMHUUECKUIA,
M300apHBIi, U30XOPHBIN).

Permate KOMOMHUPOBaHHBIE 33/]a4H C U3BMEHEHUEM JIBYX U TPEX MapaMeTpoB.

Crpykrypa 3anstus (90 MuHYT)

1. Opranu3anuOHHBII MOMEHT (5 MUHYT)

ITpoBepka roTOBHOCTH TPYTIIHI.

OObsiBIIEHNE TEMBI, 1I€JTH, KPUTEPUEB OLIEHUBAHUS.

2. AKkTyaamn3anus 3HaHui (15 MuHyT)

@poHTANIBHBIN 0NPOC + MUHU-TECT (MUCbMEHHO, 5—7 MUHYT).

Bonpocwl onsa onpoca:

Uro noHuMaroT noj uaeanbHbIM razom? Koraa peanbHblil ra3 MOXKHO CUMTATh H1€aTbHBIM?
3anumute ypaBHeHue MenaeneeBa—Knanelipona. [TosicHuTe cMBICT KaX 101 BEJIMYUHBI U
€IMHUIIBI U3MEPEHHUS.

Yro Takoe nzonpouecc? HazoBure Tpu OCHOBHBIX M30IIPOLIECCA U COOTBETCTBYIOIINE UM
3aKOHBI.

Kak nepesectu Temneparypy u3 rpagycoB Llenbcus B KeTbBUHBI?

Urto Takoe MossipHas macca? Kak HallTH KOJIMYECTBO BEUIECTBA?

Munu-mecm (8vlO0p omeema):

VYpaBHEeHHE COCTOSHUS UACATLHOTO rasa:

A)pV = %RT; B) p = nkT; B) pV = mRT; T') pT = VR.
N30TepMuyecKknii MpOIECC ONMUCHIBAECTCS 3aKOHOM:
A) Teii-JTIroccaka; b) llapns; B) boiins—Mapuorra; I') JlansToHa.
[Tpu u3obapHoM nporiecce 00BEM U TEMIIEpaTypa CBsI3aHbl COOTHOILICHUEM:
A2 =2 B)pVy = ppVy B) 2 =) 1Ty = T,
1 2 1 2
Temmnepatypa 27 °CB KeIbBHHAX paBHa:
A)27K;B)246 K; B) 300 K; I') 293 K.
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10.

10.

KonuuecTBo BelecTBa VMOXKHO HalTH 10 hopmyre:

A)V=E;B)v=mM;B)v=m+M;F)v=ﬁ.
M m

3. Pa3oop TunoBoro ajaropurma (10 MmuHyT)

Ha nocke/cnaiiie mokazath yHUBEpCAIBHBIN TOIXO/ K 337a4aM Ha Ta30BbIC 3aKOHBI:
OnpeaenuTb, MEHSIETCS JIM Macca raza (00bIYHO M = const).

Brisicautb, kakoit mapamerp nmocrosineH (T, p uau V) — 3To ykaxeT Ha TUII u3ompoiiecca. Ecim
BCE MEHAIOTCS — UCIIOJIb30BaTh ypaBHeHUE MeHieneeBa—Kiianeiipona 1 1ByX COCTOSIHHIMA.
ITepeBectu Bce Benuuunbl B CU, TemnepaTypy — B KEJIbBUHBI.

3anucaTh HY>)KHOE YpaBHEHHE:

N3orepmuueckuii: p1V; = p,V,.

ViV,
N306apHsii: — = -2,
T
L P1_ D
M30x0opHbIii: = = =2,
T
p1iV1 _ p2V2

OO0muii cimyyvaii: (ypaBuenue Knaneiipona) unu pV = vRT.

T; T;
BLIpaSI/ITb I/ICKOMYIO BeJII/I‘H/IHy, MMOACTAaBUTD YHCJId, IIPOBCPUTDL Pa3SMCPHOCTD U
IPaBJIOIIOI00HOCTh PE3YIIbTATA.

4. llpakTuyeckas padora (45 MuUHYT)

CTyneHThI pelaroT 3aJa4d B mapax, nIpernoaaBareib KOHCYynbTupyeT. Hike — mogdopka 3amay
pa3HOro YpOBHSI.

3anaua 1 (0a3oBasi, ©30TePMHUYECKHUII MPoOIECC)

["a3 3annmaet 00bEM 2 nmpu gaBnenun 100 xIla. Kakum craner naBieHue, eciivu 00bEM
yMeHbIUTH A0 0,5 11, a TemMneparypy oCTaBUTh TIOCTOSTHHON ?

Otset: 400 kIIa.

Pemenne:
N3oTepmuueckuii mporecc — 3akoH boins—Mapuorra: p,V; = p, V5.
V; _ 100-2
p, = B2 = == = 400 «I]a.
Vs 0,5

3anaua 2 (cpeansisi, u300apHbIii poiecc)

[Tpu nocTossHHOM AaBieHUH 00BEM ra3a yBenuuuics ¢ 3 njo 4,5 1. HauanbHas Temnepartypa
6buta 27  °C. Haiiaure KOHEUHYIO TEMIIEpaTypy.

OtBet: 450 Kunmu 177C.

Pemenue:

. Vi _ V.
N300apHsIii nmporece — T—1 = T—Z
1 2

T, =27+ 273 =300 K.
T, =T, 2=300-22=450K.

Vi 3
3anaya 3 (cpeaHsisi, U30XOPHBbIH Mpo1ECC)
B 3akpeiTom cocyne naBnenue Bo3ayxa npu 20 °Cpasno 101 kIla. Kakum Oynet naBieHnue
npu HarpeBanuu 10 100 C?
OrtBet: npumepHo 127,6 xIla.
Pemenne:

P1 _ P2

N3oxopHbIi Tponiecc — — .
T, Ty
T, =293K, T, =373 K.
373

P2 =Dy -%z 101 -2 ~ 127,6 klla.

119



3agaya 4 (o0mmii cayuai, ypasuenue Kianeiipona)

I"a3 B 6aumone umen mapametpsl: p; = 150 klla, V; = 8 1, t; = 27  °C. Ilocne HarpeBaHus U
pacmmpenus ero napamerpsl cranu: V, = 12 1,t, =77 °C. Onpenenurte HOBOE JIaBJICHHUE.
OrtBet: npumepHo 116,7 xlla.

Pemenue:
Hcnonp3yem p;—vl = p;—VZ.
1 2
py=p 2 2=150.2.22=-150.2.2=150-2 =150 - ~ 116,7 la.
v, Ty 12 300 3 6 18 9

3anaua 5 (uepe3 ypaBHeHue MenesneeBa—Kianeiipona, ¢ Maccoii 1 MOJIAPHOI Maccoii)
Haiinure 006bEM, KoTOpBIH 3alMET 4 rrenmust (M = 4 r/moinb) ipu gaBnernu 200 kllan
temreparype 27  °C. YHuBepcaiabHas ra3oBas nocrosiaaas R = 8,31 I/ (moins - K).
OrtBet: npumepHo 12,47 1.

Pemienne:
m 4
vzﬁzzleonL.
T =300K, p =200 000 IIa.
yo= 8L - 1831500 2% _ 012465 m3 = 12,465 1 ~ 12,47 1.
p 200 000 200 000

3anaya 6 (kayecTBeHHAas)

OO0BsicHUTe, TOUeMY HaKauyaHHas aBTOMOOMIbHAS IIIMHA CTAHOBUTCS JKECTUE TIPU HATPEBAHUU
(HampuMep, ToCIIe TOITOM OE3KH). YKaXKUTE, KAKOH Ta30BbIA 3aKOH 3/1€Ch MPOSBIISACTCS U KaK
MeHsArTCs napametpsl p, V, T.

IIpumepHbIii OTBET:

[Tpu HarpeBe muHBI TemnepaTypa Bo3ayxa Tpactér. O6béM Voutu He MeHsieTcs (IrHa

JKECTKas), 3HAUUT, TIpoliecc 0IM30K K n3oxopHomy. 1o 3akony [lapis (? = const), 1aBleHNe

PYBEIINYNBACTCA, ITIO3TOMY INMHA KaXKCTCA XKEcTUe.

Ilpakmuueckoe 3anamue Ne 8. «Bayrpennsisi sneprus. Padora rasa. Ilepsoe Hauamno
TePMOAMHAMHUKID).

ean 3ansaTus

CdopmupoBaTh yMEHHE pacCUNTHIBATh U3MEHEHUE BHYTPEHHEN SHEPTUU HICAIbHOTO T'a3a,
paboTy ra3a B pa3IMUHBIX MIPOIECCaX W MPUMEHSTH MIEPBOE HAYAJIO TEPMOTUHAMUKH IS
aHaJIu3a TEPMOJMHAMUYECKUX MPOLIECCOB.

3apaun

[ToBTOPUTH (POPMYIIBI 111 BHYTPEHHEH SHEPTUU OTHOATOMHOI'O M1 MHOTOATOMHOTO U€aIbHOTO
rasa.

Otpaborarh pacuéT paboTsl rasza rpadudecku (depes miomars mox kpusoi p(V)) u mo
dbopmyram aJis U30TPOIECCOB.

Hayuntbcst npMeHATh ypaBHEHUE NIEPBOro Havana TepmoanHaMuku Q = AU + Ac yu€tom
3HAKOB BEJINYMH.

PaznmuaTh, Kak pacrpeeNstoTces MoIBOANMOE TEIUIO MEXK/y M3MEHEHHEM BHYTPEHHEH SHEpTruu
U paboTOl B M30XOPHOM, H300apHOM, H30TEPMHUUECKOM U alnabaTHOM Ipolieccax.

Crpykrypa 3anstus (90 MuUHYT)

1. Opranu3anuOHHBII MOMEHT (5 MUHYT)
[IpoBepka rOTOBHOCTH TPYIIIBL.
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10.

10.

OObsiBIIEHNE TEMBI, 1IEJIU, KPUTEPUEB OLIEHUBAHUS.

2. Axkryajm3anus 3HaHuu (15 MUHyT)

OpOoHTANBHBIN ONMPOC + MUHU-TECT (MUCBMEHHO, 5—7 MUHYT).

Bonpocul ons onpoca:

Urto Takoe BHYTpeHHss sHeprusi? OT 4ero oHa 3aBUCUT JJIA U€aTBHOTO Tra3a?
3anumute GopMyny BHYTPEHHEH SHEPTHH OJHOATOMHOTO UaeanbHoro rasza uepe3 v, R, T.
Kak Haiiti paboty rasa mo rpaduky mnporecca B koopaunarax p(V)?

3anummuTe nepBoe Hayao TepMoauHaMUKU. OOBSICHUTE CMBICT 3HAKOB: kKorma Q > 0, A > 0,
AU > 0.

Uemy paBHa pabota rasza npu u3oxopHom nporuecce? [Touemy?

Munu-mecm (8v160p omeema):

BuyTpeHHss s3HEprus 0JHOATOMHOTI'O UJICAIbHOIO Ta3a onpeaensercs Gopmyno:

A)U =2pV;B) U =2vRT; B) U = ¢,mAT; ) U = pV.

Pabora rasza npu n300apHOM pacIIUPEHUN:

A)A =pAV;Bb) A =vRAT;B) A =0;1) A u b BepHbIL.

[Tpu n3oTEpMHUECKOM MpOIIECCE I HCAIbHOTO rasa:

A)AU=0,Q=A4;b)AU >0,Q0>0;B)A=0,Q =AU;T)Q =0,AU = —A.
Ecnu ra3y coobmumnu Temnoty @, a ero BHyTpEHHsS JHEPT sl HE U3MEHUIIACh, TO:

A) ra3 coBepmmi padoty A = Q; b) pabora raza A = 0; B) ra3 oxnaauics; I') mpouecc
HEBO3MOJKEH.

[Tpu aqnabaTHOM pacIIUPEHUH ra3:

A) coBepiiaet paboTy 3a CYET BHYTpEHHEH sHeprun; b) monydaer terso; B) He meHsier
Temreparypy; I') yBenmuurBaeT BHyTPEHHIOIO SHEPTHUIO.

3. Pa3oop Tunosoro aaropurma (10 munyT)

Ha nocke/cnaiine mokazath yHUBEpCaIbHBIN MOIXO/ K 3a/1a4aM Ha TIepBOE HAYAJIO
TEPMOJIUHAMUKU:

Ornpeaenutsb TUI Tporiecca (M30XOPHBINA, H300apHBINA, U30TEPMUUYECKUN, aqnabaTHBIA UITH
IPOU3BOJIBHBIN).

o o i . o
Haiitn nsmenenue BayTpenneii sueprun: AU = —VRAT, rie i— 4yucio creneHeit cBoo6oab! (st
2

OJTHOATOMHOTO Ta3a i = 3, IByXaTOMHOTro i = 5).
Haiitu pabory raza:
N3oxopusii: A = 0.
N300apusiii: A = pAV = vRAT.
N3zorepmuueckmii: A = VRT In %(I/IJ‘II/I qepes p).

1

ITo rpaduky: miormaas mox kpusoii B p(V).

IIpumennTs nepBoe Havano: Q = AU + A. Cneauts 3a 3Hakamu: () > 0— ra3 mosyyaer TeIio,
A > 0— ra3 coBepiaet padoTy.

[TpoBepuTh Gu3MUEcKuii CMbICT: HanpuMep, pu aguadatHoM nporecce Q = 0, 3Haunt AU =
—A.

4. llpakTyeckas padora (45 MuHYT)

CryneHTsI pelaroT 3aJjaud B apax, IpernoaaBareib KOHCYynbTupyeT. Hike — nmoadopka 3amay
pa3HOro YpOBHS.

3anaya 1 (0a3oBasi, BHYTPEHHSIA JHEPIUs)

Haiinue n3meHeHne BHyTpEeHHEW SHEPTUU 2MOJIb OTHOATOMHOTO MJI€aJbHOTO ra3a Mpu
HarpeBanuu ot 27 °Cpo 127 °C.

OtBet: AU =~ 2493 JIx.

121



Pemenue:

AT =127 — 27 = 100 K.
AU =2vRAT =>-2-8,31-100 = 3 - 831 = 2493 [

3anaua 2 (paborta raza, u306apHbIii mpouecc)

I"a3 pacmupsiercs npu nocrossHHOM naBieHun 200 klTaot o6véMma 2 nno 5 1. Haitaure paborty
rasa.

Oteet: 600 [Ix.

Pemenue:

A = pAV =200000-(5-2)-10"2 =200 000 - 0,003 = 600 [x.

3anaya 3 (mepBoe HA4YaJI0, M30XOPHBI Mpoece)

B 3akpeiTom cocyne razy coobmmau 1500 [Ixreruiorsl. YeMy paBHO H3MEHEHUE BHYTPEHHEH
SHepruu u pabora raza?

OtBet: A = 0 I, AU = 1500 [Ix.

O0bsicHeHHe: TIPU U30XOPHOM Ipoliecce 00bEM He MeHsieTcs, pabota A = 0. [1o mepBomy
Havany Q = AU, 3HauuT BCA TEIUIOTA MOILIA HA YBEIMUEHUE BHYTPEHHEN SHEPTUU.

3anaua 4 (M30TepPMUYECKHUII NIPoILecc)

OpnHoaTOMHBIN HI€aIbHBIN Ta3 U30TEPMHUUECKH pacuiupsercs, coBepias padory 800 Jx.
Kakoe konnuecTBO TerioThl nmonyuni raz? Kak uaMeHunach ero BHyTpeHHsIs SHEprusi?
Oter: Q = 800 Ik, AU = 0.

OO0bsicHeHue: TIpu U30TEpMUIECcKOM mporiecce T = const, 3HaunT AU = 0. Best reriora uaér
Ha CoBepIIeHHne padboThl: Q = A.

3anaua 5 (aamadaTHbBIA MpoLecc)

[Tpu aguabatHOM pacmupeHuu ras cosepiuui padoty 400 /Ixx. Uemy paBHO HU3MEHEHUE €T0
BHyTpeHHel sHeprun? [lomyuan nu ras remno?

OtBet: AU = —400 JIx, Q = 0.

O0bsicHeHue: aanadaTHBIN mporiecc — 0e3 Teroodmena, Q = 0. Torna AU = —A =

—400 /Ix: ra3 oxyaxxaercs 3a CuéT COBEpLICHUs PaOOTHI.

3agaya 6 (koMOMHHMpPOBaHHAas, IO rPaduKy)

Ha rpaduke p(V)uzobpaxén mporecc: cHadaia nuzobapHoe pacumpenune ot V; = 1 o V, =
3 mmpu p = 100 xIIa, 3atem nzoxopHoe nopeiieHUE AaBieHus 1o p3 = 200 klla. Haiigure:
paboTy raza Ha KakJIoM y4acTKe U CyMMAapHYIO;

M3MEHEHNE BHYTPEHHEHN sHepruu Ha u300apHOM ydacTke (Juist 1Mo 0JTHOATOMHOTO ra3a);
TEIUIOTY Ha Ka)XJIOM y4JacTKe.

OTBeThI:

PaGora: Ha 1-M yuactke A; = p(V, —V;) =100 000 -2 - 1073 = 200 JIx; na 2-m A, = 0;
cymmapHo A = 200 [Ix.

AUywspV = vRT, T, =22, T, =22 AT =T, — T, = 22

Torma AU, = zvRAT ~ % 1-8,31- 24,07 ~ 300 JTx.
Temnota: Q; = AU; + A; = 300 + 200 = 500 [Ix; Q, = AU,(tak kak A, = 0). lns BToporo

V;
p3R2H T.O. (MO)KHO OCTaBUTh KaK BBIPAXKCHHUE UJIN ITOCYUTATDH
%

~V;) _ 100 000-0,002
R 1-8,31

~ 24,07 K.

yuactka: AT, = T3 —T,, T3 =
OTJIETTLHO).

3anaua 7 (kayecTBeHHas) OObACHUTE, TOYEMY IPU OBICTPOM HAKAYMBAHUU BEIOCHUIICIHON
IIMHBI HACOC HArpeBaeTcsl. Y KaXXKHUTe, KaKo! MPOLECC MPOUCXOANUT C BO3LYyXOM B HACOCE U KaK
3TO CBSI3aHO C MEPBBIM HAYAJIOM TEPMOJIMHAMUKH.

Ipumepnsiii oTBeT: [Ipu OBICTPOM CoKaTHH BO3IyXa Mpolece 0m30K Kk annadatHomy (Q = 0).
Pabora BHenIHMX cui (MOPIIHS) UAET HA YBEIWYCHUE BHYTPEHHEH SHEPruy ra3a, TeMreparypa
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10.

pacTér — MOITOMY HACOC HArPEBACTCSL.

Ilpakmuueckoe 3anamue Ne 9. «KosudecTBo TemioTbl. HarpeBanue/oxsaxaeHue Ten).

ean 3ansaTus

CdopmupoBaTh yMEHHE PACCYUTHIBATH KOJIMYECTBO TEIUIOTHI, HEOOXOIUMOE JJIsI HarpeBaHUs
TeJa WK BBIACIIEMOE MPU €r0 OXJIAXKACHHUH, a TAK)KE pPelllaTh 3a7jaud Ha TEIJIOBOM OallaHC npu
TEIJI000MEHE MEXy HECKOJIIbKUMU TeIaMHU.

3agaun

e [ToBTOpUTE hOpMYINTYy KOJTMYECTBA TEIUIOTHL = cmMAtU CMBICT KaX/10i1 BETMYUHBI.

e OtpaboTaTh epeBo]] eqUHUI] (Macca, TeMIiepaTypa) U UCMOJIb30BaHNE CIPABOYHbBIX 3HAYCHUH
YAEIBHBIX TEMIOEMKOCTEM.

e Hayuntbcs cocTaBnsiTh ypaBHEHUE TEIIOBOTO OasiaHca /il CUCTEMBI Tell M HaXOAUTh
YCTaHOBUBIIYIOCS TEMIIEPATYPy.

e [ToruMaTh GU3NICCKUIT CMBICIT 3HaKA Q: MOJIOKHUTEITHLHOE 3HAYCHUE — TEJIO MOJIyYaeT TEIlIo,
OTpHUIATENIbHOE — OTAAET.

Crpykrypa 3ansatus (90 MmunyT)

1. Opranu3anuoHHbI MOMEHT (5 MHHYT)

[IpoBepka rOTOBHOCTH TPYIIIIBL.

OObsiBIIeHUE TEMBI, 1Ie]TH, KPUTEPUEB OLIEHUBAHUS.

2. Akryaau3anus 3HaHui (15 MuHyT)

OpOHTANBHBIN 0MPOC + MUHHU-TECT (MMCbMEHHO, 5—7 MHHYT).

Bonpocul ons onpoca:

YTo Takoe KOJUYECTBO TEIUIOThI? B Kakux eaquHunax uzmepsiercs?

3anummuTe GopMyITy A pacdéTa KOJIMUECTBA TEIUIOTHI IPU HArPEBAHUH/OXJIaXKICHUH.
[TosicHuTE KaXyI0 BETUUYHHY.

Kak naiitn usmenenue tremmeparypsl At? Bnuser nu Beioop mikansl (Lenscuit unu KenpBuH) Ha
BeNUYMHY At?

UTto nokas3sIBaeT yenbHas TEII0EMKOCTh BemecTBa? [IpuBeauTe npumepsl 3HAUEHUN 151
BOJIbI, ATIOMUHHUS, MEJIH.

CdopmynupyiiTe 3aK0H COXpaHEHHS SHEPTUU TPUMEHUTENBHO K TETNIOOOMEHY B
W30JIMPOBAHHON CHCTEME.

Munu-mecm (8vl00p omeema):

KonnuecTBo TeminoTel, HE0OOX0UMOE JUIsl HarpeBaHUs Teja, onpesensercs GopMyIioit:
A) Q = m/cAt; Bb) Q = cmAt; B) Q = ¢/mAt; T') Q = mc/At.

VY nenbHas TEIIOEMKOCTh BOJIbI paBHa:

A) 420 IIx/(kr-°C); b) 4200 dx/(kr-°C); B) 4,2 JIx/(xr-°C); I') 42 000 Tx/(xr-°C).

Teno octeiBaet oT 80 °C o 30 °C. U3MmeneHnue temmepaTypbl AtpaBHO:

A) 50 °C; b) =50 °C; B) 110 °C; I') =110 °C.

Ecnu nBa Tena 0OMEHHBAIOTCS TEIJIOM B U30JUPOBAHHOM CUCTEME, TO CIIPaBEAJIMBO
COOTHOLLIEHHE:

A)Q1=02B)Q: +Q2=0;B)Q; — Q2 =0;I') Q1/Q2 = const.

[Ipu HarpeBaHuu Teya €ro BHYTPEHHSSI SHEPTUSL:

A) ymensimaercs; b) ne Mmensiercs; B) yenuuuaercs; I') cHagana pacTér, moToM majaer.

3. Pa3oop Tunosoro ajaropurma (10 muHyT)

Ha nocke/cnaiiie mokazats yHUBEpCANbHBIN MOJIX0 K 33/]auaM Ha HarpeBaHUE/OXJIaXIeHUE U
TEIUIOBOM OanaHc:
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10.

Brinucars nannsie u nepesectu Bennuunbl B CU (Maccy B kr, Temmnepatypy B °C,
TETJIOEMKOCTH B3SITh U3 TAOJIUIIBI ).

Jlnst kaxkgoro Tena 3amucarh Gopmyny Q = cm(tyyy — tyay). 3HAK QCaM IOIYYHTCS
MPaBUIIBHBIM: €CIH oy > tyaq, TO Q@ > O(Harpes), unaue Q < O(oxyaxkaeHue).

Jl1s cucTembl Tel B TEIUIOM30JIMPOBAHHOM COCY/I€ IPUMEHHUTh YpaBHEHHE TEIIOBOro OanaHca:
Q+Qx++0Q,=0.

[ToactraBuTh BhIpaskeHust AJisi (, BEIPa3UTh UCKOMYIO BEJIMUMHY (Yallle BCEro KOHEUHYIO
TeMIeparypy t).

[TpoBepuTh pa3MepHOCTh U MPABIONOJO0HOCT pe3yibTaTa (KOHEUHAs TeMIlepaTrypa JoHKHA
OBITH MEX/Ty HAUaJIbHON TEMIIEPATYPOU «TOPSUYETO» U «XOJIOAHOTOY TeNa).

4. llpakTuyeckas padora (45 MuHYyT)

CTyneHThI pelaroT 3aJauy B Mapax, npenoiaBatesb KOHCYabTUpyeT. Huke — moadopka 3amay
pa3HOTro YpOBHSI.

3amauya 1 (6a3oBas, pacuér Q)

Kakoe koiamuecTBo TermIoTel moTpedyercs, 4To0b1 HarpeTh 2 KT Boas! oT 20 °C mo 80 °C?

V nenpHas Tem1oéMKocTh Boabl ¢ = 4200 Jx/(kxr - °C).

OtBer: Q = 504 000 /Ix = 504 x/Ix.

Pemenne:

At =80 — 20 = 60C.

Q = cmAt = 4200 -2 - 60 = 504 000 [Ix.

3anaua 2 (oxy1a:kaeHue, MOAyJb TEMJIOThI)

Amomunnenas aeranb Maccoit 0,5 kr octeuia ot 120 °C go 20 °C. Kakoe KOIu4ecTBO TEILIOThI
oHa oTjana? YjaenbHas TermioéMKocTh amroMunust ¢ = 920 JIx/(kr - °C).

OtBet: Boienuiock 46 000 JIx = 46 kJ[KTENI0THI.

Pemenne:
At =20—-120 = —-100C.
Q =920-0,5-(—100) = —46 000 JIx. 3HaK «—» 0O3HAYAET, YTO TEILIO OTAAHO. B oTBETE

yKa3bIBalOT MOJYJIb U MOSCHSIOT: «BbIIENNUIOCH 46 KK TEIIOTH».

3agaya 3 (HaxosKAeHHe OIHOM U3 BeJMYUH U3 Gopmy.ibl)

Jlns HarpeBaHus cTainbHOM Aetanu Ha 150 °C notpedoBasiocs 90 k/x Temorsl. Haiiaure maccy
neranu. Y aenbHas Ternoémkocth cramu ¢ = 500 Ik /(kxr - °C).

OtBer: m = 1,2 kr.

Pemenue:
Q=cmAt=>m =0 20000 _ 20000 1,2 kr.
cAt  500-150 75000
3anaua 4 (TenuioBoi 0asnaHc, 1Ba Tesa)
B Bomy maccoii 1 xr mpu remneparype 20 °C onmycTuiam MeaHbIN Opycok Maccoit 0,2 kT,
Harpetbiil 7o 100 °C. Kakoi#i ctanet Temneparypa cmecu? Y iebHas TeIIOEMKOCTb MEIIH C,, =
380 JIx/(kr - °C), Bogsl ¢, = 4200 Jx/(kr - °C). [TorepssMu Teruia npeHedpeyb.
OrtBet: npumepno 21,7 °C.
Pemenne:
ITycTh t — KOHEUYHas Temieparypa.
Terutora, monmydyennas Bogoii: Q, = c,;m,(t — t,) = 4200 - 1 - (t — 20).
Temnora, otnanHas meaeo: Q,, = ¢,m,(t —t,,) = 380-0,2 - (t — 100).
VYpasuenue 6ananca: Q, + Q,, = 0.
4200(t —20) + 76(t —100) = 0.
4200t — 84 000 + 76t — 7600 = 0 = 4276t = 91 600 = t = 21,42 C(yTouHEHHBIN
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pacuét: t = 21,7 °Cnopu akKypaTHOM OKPYIJICHUU).

3agaya 5 (TenJioBoii 0asaHC ¢ Y46TOM TeIJIOEMKOCTH COCYy/Aa)

B amomununeBom kanopumerpe maccor 100 r Haxogurest 500 r Boasl nipu 20 °C. B Hero
OITYCKaroT XkeJe3Hbld nHap Maccoi 200 1, HarpeTsiit 10 90 °C. Onpenenute KOHEYHYIO
TeMIiepatypy. Y ielbHble TeIoéMKocTh: amomuauii — 920, Boga — 4200,

x)ene3o0 — 460 JIx/(kr-°C).

OTtBet: npumepHo 24,3 C.

Pemenue:

O06o03HayuM t — UCKOMas TeMIiepaTypa.

Qan = Canman(t - 20)!

QB = CBmB(t - 20),

Q)K = C)Km)K(t - 90)

banauc: Q,, + Q, + Q, = 0.

IToacrasnsiem 4nciia, pelaeM JUHEHHOE YPAaBHEHUE OTHOCUTENBHO .

3anaua 6 (kayecTBeHHas1)

[Touemy B >kapKkuil IeHb BOAa B BOAOEME KaKETCs XOJIOJHEE BO3/IyXa, XOTS OHU HAXOJATCS B
OJIMHAKOBBIX ycI0BUAX? OOBSICHUTE, ONUPASCh HA MIOHATHE YAEIbHOMN TEIJIOEMKOCTH.
IIpumepHbIii OTBET:

V nenpHas TEMI0EMKOCTh BO I OueHb Beauka (4200 Ik /(kr - °C)), mosTOMYy ISl HarpeBa
BOJIBI TPeOYyeTCsl MHOTO TEIUIOTHL. Bo3yx HarpeBaercst ObICTpee, a BOAa MpOrpeBaeTcs
meanenHee. [ToaTomy nake mpu OAMHAKOBOM COTHEYHOM SHEPTUH TEMIIEpaTypa BOIbI OCTaTCs
HUKE TEMIIEpAaTypbl BO3/1yXa, U IPU BXOJIE B BOJly OHA OLIYyLIaeTCs Kak 00j1ee X0JI0IHasl.

Ilpakmuueckoe 3anamue Ne 10. «HacbimeHnHblil nap. OTHOCHTE/IbHASI BJAKHOCTbY.

ean 3ansaTHSA

CdopmupoBaTh yMEHUE PACCUNTHIBATH A0COIIOTHYIO M OTHOCUTEIHHYIO BIAXKHOCTh BO3/1yXa,
OTIPEEIATh TOUKY POCHI, UCTIOIB30BATh IICUXPOMETPUUYECKUE TaHHBIE U TaOIHUIIbI
MJIOTHOCTH/JIABJICHUS HACHIIIIEHHOTO MMapa JUisl pelieHus MPaKTHUYEeCKUX 3a/1a4.

3apaun

[ToBTOPUTH MOHSATHS: HACBIIIIEHHBIN M HEHACBIIIEHHBIN Tap, TMHAMUYECKOE PAaBHOBECHE,
napuuanbHOe JaBieHre, aDCONIOTHAS. U OTHOCUTENbHAS BIAXKHOCTh, TOUKA POCHI.

OtpaboTatb hopMybL: @ = pﬂ -100%mu ¢ = pﬂ - 100%, rne pou pg — TabIMUHBIEC 3HAUCHUS
0 0

JUISl JTAHHOW TeMITepaTyphl.

Hayuntbcs nonb30BaThest ICUXPOMETPHUECKON TaOIMIIEH 1J1s1 ONpeAeTIeHUs OTHOCUTEIbHOM
BJIQXKHOCTH T10 TIOKa3aHUSIM CYXOI'0 U BJIaKHOTO TEPMOMETPOB.

[Tonnmatp, Kak U3MEHEHHE TEMIIEPATYPHI BIUSAET HA OTHOCUTEIBHYIO BIaXKHOCTh M KOTAa
HAYMHAETCSl KOHJIEHCAIUA (BBIAJCHUE POCHI).

Crpykrypa 3ansatus (90 MuHyT)

1. Opranu3anuoHHbIi MOMEHT (5 MUHYT)

IIpoBepka TOTOBHOCTH TPYIIIIBL.

OOBbsBICHNE TEMBI, LIEJIN, KPUTEPUEB OLIEHUBAHHUS.

2. Axkryasm3anus 3HaHuu (15 MuHyT)

@poHTAJIBHBIN 0IIPOC + MUHU-TECT (MUCbMEHHO, 5—7 MUHYT).

Bonpocwl onsa onpoca:

Yro Takoe HachlleHHBIN ap? B 4é€Mm ero riiaBHOe OTIMYKE OT HEHACBIIEHHOTI0?
OOBsCHUTE NOHATHE «IMHAMHUYECKOE PABHOBECHE» IPUMEHUTENBHO K apy U KUIKOCTH.
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10.

o

(@]

o O ~ O

Jaiite onpenenenre abCOMIOTHON U OTHOCUTEIHLHON BIAXKHOCTH. B KakuX eMHUIIAX OHH
n3MepsrTcea’?

Uro Takoe Touka pocbl? Kak €€ MOKHO OIIPEIEIUTD 10 JTaHHBIM O BJIaYKHOCTH?

Kak ycTpoena u kak paboraer ncuxpoMerpuueckas tadbnuna? Kak rmo nokasanusimM IByx
TEPMOMETPOB HAalTH OTHOCUTEIbHYIO BJIAXKHOCTh?

Munu-mecm (8v160p omeema):

OTtHOcUTETbHAS BIIAXXKHOCTH BO3/yXa OMpenesieTcst JOpMyIIOi:

A) o =p-po;B) g =§-100%;B)<p=%-100%;F)<p=p+po-
[110THOCTH HACHIILIEHHOTO Tapa MPH JIaHHOM TeMIIepaType 3aBUCHT:

A) Tonbko oT 00bEMa; b) Tonbko oT Temneparypsl; B) ot naBnenus u o0bpéma; I') oT Maccsl
napa.

Ecnu remnepaTypa Bo3ayxa HOHHUKAETCS, a KOJIMYECTBO BOASHOTO Mapa HE MEHSETCH,
OTHOCHUTEIIbHAS BIAXKHOCTD:

A) ymenbiiaercs; b) yBenuuuBaercs; B) He Mensiercs; I') cHauana pacté€r, noTom najaer.
Touka pocel — 3TO TeMmneparypa, Ipu KOTOPOii:

A) Bola HAUMHAET KUTIETh; b) OTHOCHUTENbHAS BIaXKHOCTH cCTaHOBUTCA paBHOU 0 %; B) map
crtaHoBUTCs HachIeHHbIM (@ = 100%) u Bo3MoxkHa KoHIeHcanust; ') 1€ HaYMHAET TasITh.
IIpu o1MHAKOBOW TeMIIepaType JaBJIECHNE HACBIIIEHHOTO Mapa:

A) 3aBucHT 0T 00bEMa cocyna; b) He 3aBUCHT OT 00bEMa, HO PacTET C pOCTOM TeMIieparypsl; B)
YMEHBIIAETCS C POCTOM TeMIieparypsr; [') Bceraa paBHO aTMOC(hepHOMY JTaBIICHUIO.

3. Pa36op Tunosoro aaropurma (10 MunyT)
Ha nocke/cnaiine moka3aTh yHUBEPCAIbHBIN MOJIXO0/ K PA3HBIM THUIIAM 33]1a4:

Eciau qanpl IJIOTHOCTh/IaBjIeHHE mapau Ta0JNMYHOE 3HAYEHHE ISl HACLIIIEHHOT 0 mapa:

Ucnonb3oBatek ¢ = pﬁ - 100%wumm @ = 2. 100%. 3uauenns Do, PoOPaTh CTPOTO IS TEKYIIEH
0

Po
TeMIIepaTypbl U3 CIIPABOYHBIX TaOJINULI.

Ecyin 1aHbl OKa3aHUSA CYX0I0 U BJIA’KHOTO0 TepMOMeTpa:

Haiitu pasHocth Temriepatyp At = toy — ty;.

[To neuxpomeTpuyeckoit Tabuie 1ist toy i AtOnpenenuTs ¢.

Eciu Hy’)KHO HATH TOYKY POCHI:

CHayasa HaliTu IJIOTHOCTD (WM IaBJICHUE) peanbHoro napa p(wiu p) us @u po(T).

3areM 1o Tabyule HATH TeMIepaTypy, IPU KOTOPOH pg (Tpocm) = p. OT0 1 OyAET TOUYKA POCHI.
Eciau Tpedyercst HaliTH Maccy Hapa B IOMEIEHUH:

m=pV,rtnep =@ - py/100%, a V — 00b&M momemeHwus.

4. llpakTuyeckas padora (45 MuHYT)

CryneHThI pelaroT 3aJauu B rapax, npenojiaBateib KOHCYabTupyeT. Huke — nmoadopka 3amau
pa3HOro YpOBHS.

3anaua 1 (0a3oBasi, pac4éT OTHOCHUTEIbHOM BJIAKHOCTH)

B Bo3nyxe mpu temneparype 25  °CruioTHOCTh BOASIHOTO Mapa paBHa 13,8 /M. TInotHOCTD
HACBIIIEHHOI 0 11apa Ipu 3ToM Temneparype po = 23,0 r/m>. Haiiure OTHOCHUTEIIbHYIO
BIIQYKHOCTb.

Oteet: ¢ = 60%.

Pemenne:
_ 138

= ﬁ 100% = 60%

3agaya 2 (HaxosKAeHHe IVIOTHOCTH MAapa Mo BJIAKHOCTH)
[Tpu Temneparype 20 °CoTHocHTENbHAs BIAKHOCTh Bo3nyxa @ = 50%. [lnoTtHOCTH
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HaCBILIEHHOI0 napa po = 17,3 /M. Onpenenure IOTHOCTh BOASIHOIO IIapa B BO3YyXE.
OtBer: p = 8,65 r/m’°.

Pemenne:
PPo 50-17,3 3
=——=—= /M.
P 100% 100 8,651/

3agaya 3 (ToYKa pochl)

Beuepom nipu t = 20 CoTtHOCUTENBHAS BIOXKHOCTH Obl1a @ = 70%. Houblo Temneparypa
ynana g0 10 C. Beimaner nu poca?

OTBeT: 113, BBITIAJICT.

Pemrenne:
70-17,3

CHauvasia Hali€M pealibHYIO0 IUIOTHOCTh IIapa BEYEPOM: p = o0 = 12,11 r/v>.

Terepb MOCMOTPUM IIOTHOCTB HAChIIIeHHOro napa mpu 10C: po(10C) = 9,4 r/m>.

Tak kak p > p0(10 °C), BO3/YyX CTaJjl IEPEHACHILECHHBIM, HAUHETCS

KOHJIEHCallls — BbINAJIET poca.

3anaua 4 (mo mcuxpomerpy)

[Toxazanus cyxoro repmomerpa 24 °C, Binaxxnoro — 19C. Onpenennure OTHOCUTEIbHYIO
BJI&KHOCTB, UCIOJIB3Ys ICUXPOMETPUIECKYIO TaOuUITy (TIpeAronaraeM, 4To CTYyIACHTHI UMEIOT
JOCTYM K TaOIHIIe).

IHoaxox k pemieHUI0:

Pasnocte At =24 —19 =5 °C. Ilo Tabmuue st by = 24 "CuAt =5 °CuHaxonum
@ = 62%. (Tounoe 3HaUYEeHHE 3aBUCUT OT KOHKPETHOM TaOIUIIBI.)

3apaua 5 (Macca mapa B noMelieHuM)

Komuara 06béMoM V = 40 m>umeeT Temneparypy 22CH OTHOCHTENBHYIO BIAXKHOCTE 65%.
[TnotHOCTH HackleHHOrO napa npu 22CpaBHa npuMepHo 19,4 r/m°. CKOMBKO IrpamMMOB
BOJISIHOT'O ITapa COJIEP’KUTCS B BO3yX€ KOMHATHI?

OrtBer: npumepHo 508 r.

Pemrenne:
_ 65194

p=—""=1261 /v,

m = pV =12,61-40 = 504,4 r = 508 r(c yu€rom OKpyTIICHHI).

3anaya 6 (kayecTBeHHas)

[Touemy 3UMO¥ B OTAIJIMBa€MOM MTOMEIIEHNN OTHOCUTENbHAS BIa)KHOCTh YacTO ObIBA€T OYEHb
HU3KOI, XOTs Ha yJMIle IPU OTPULIATENbHBIX TeMIepaTypax oHa MOKeT ObITh O6au3ka k 100 %?
OO®bsicHUTE, UCTIOJB3YsI MOHATHUS A0COTIOTHON M OTHOCUTEIHHON BIQXKHOCTH U 3aBUCUMOCTh
PoOT TEMIIEPATYPHI.

IIpumepHBbIii OTBET:

XonoaHbIN yAUUHBIN Bo3ayX Aaxke npu @ = 100%conepxut Mano BoASHOTO napa (HU3Kas
abCoII0THAs BIAXKHOCTD P, IOTOMY YTO PolIpU HU3KHX TeMIieparypax mana). Korga stor
BO3/IyX MOMNAaJaeT B TEIUIYI0 KOMHATy U HarpeBaeTcsl, PIIOYTH HE MEHSETCS, a Py CUIBHO

Bo3pacTaeT. [TockonbKy @ = pﬁ - 100%, oTHOCHTENBHASA BIAKHOCTh PE3KO MAJaeT — B
0

MMOMCIIICHNUU CTAHOBUTCA «KCYXO».

Ilpakmuueckoe 3anamue Ne 11. <Hanpsisk€HHOCTD J1eKTpUYecKkoro noJjsi. [IpuHuun
Cynepno3uum».

Mean 3anaTusA
CdopmupoBaTh yMEHHE PACCUYUTHIBATH HAMPSHKEHHOCTD AIEKTPUIECKOTO TMOJISI TOYSYHOTO

127



10.

10.
11.

3apsiaa v MPUMEHSTH MPUHITUN CYTICPIIO3UIINH JIJIsl HAX0XKICHUS PE3yIbTHPYIOIICH
HANPSOKEHHOCTH TOJISI CUCTEMBI 3apsIOB B 33JJAHHOM TOYKE.
3agaun

R
[ToBTOPUTH OMNpeneneHune HanpsukEHHOCTH E, hopMyIty Asist moJisi TOUYEHUHOTO 3apsiia, €AMHUIIBI
U3MEPEHHUSL.

OTtpaboTaTh BEKTOPHBIN XapaKTep HAMPSHKEHHOCTH: ONPEIENSITh HallpaBJIeHUEe BEKTOpa Es
3aBUCUMOCTH OT 3HaKa 3aps/a.

HayunTbcs npyUMEHSTh IPUHLMII CYTIEPIO3ULMM: CKIIabIBaTh BEKTOPBI HAPSKEHHOCTEN (B
TOM YHCJIE Yepe3 MPOEKIMH Ha OCH).

Pemats 3a1aun Ha cCHMMETPUYHBIE CUCTEMBI 3apsAI0B (ABa 3apsiia Ha MPSMOIL, 3aps/ibl B
BepILKHAX QUTYp) U HAXOIUTH HAMPSKEHHOCTh B XapaKTEPHBIX TOUKAX.

Crpykrypa 3ansatus (90 MuUHYT)
1. Opranu3anuoHHbIii MOMEHT (5 MUHYT)
ITpoBepka roTOBHOCTH TPYTIIHI.
OObsiBIIEHNE TEMBI, 1IEJIU, KPUTEPUEB OLIEHUBAHUS.
2. Akryaau3anus 3HaHui (15 MuHyT)
OpOoHTANBHBIN ONMPOC + MUHU-TECT (MUCbMEHHO, 5—7 MUHYT).
Bonpocwl onsa onpoca:
Uro xapakTepu3yeT HaupsKEHHOCTD IEKTPUUYECKOTO MOJIsl? 3alUIINTE ONpeAeIeHUE U
5
dopmyny E = F/q.
3anuiuTe GopMyIy MOy HAIPsHKEHHOCTH T10JISl TOUEYHOT O 3apsija B BakyyMme. [loscHuTe
CMBICI KaX1011 BEJINYNHBI.
Kak HanpaBieH BeKTOp HANpsSKEHHOCTH /7S TIOJIOKUTENIBHOTO M OTPULIATEIbHOTO 3apsaa?
ChopmynupyiiTe NpUHIMI CYNEPIO3ULMH I HAPSHKEHHOCTH 3JEKTPUUECKOTO MOJIS.
[ToueMy Ba’KHO YUMTHIBATh BEKTOPHYIO IPUPOY E?
B kakux enununax nsmepsercs Hanpsik€HHocTh? Kak cBa3ansl H/Kn u B/m?
Munu-mecm (gvl00p omeema):
Moynp HanpsKEHHOCTH ITOJIE TOUEYHOT'O 3apsifa HA PACCTOSHUU T'PaBEH:
A)E =kq/r;B)E = kq/r?;B)E = qr?/k;T) E = kqr?.
BexTop HanpsEHHOCTHU MOJIS MOJIOKUTENIBHOTO 3apsi/ia HalpaBJIeH:
A) k 3apsany; b) ot 3apsaa; B) nepnennukynspHo paauycy; I') mpou3BoibHO.
[IpuHIUII CyneprIO3UIUY IS HAIPSHKEHHOCTEN O3HAYAET, YTO:
A) cxnanpiBaroTcs Moy E; b) ckinanpIBatoTCs BEKTOPHI E; B) cxnazapIBaroTCsA MOTEHLIMATIBL;
I') cknanpIBarOTCS CUIIBI.
Ecin B TOuke MpOCTpaHCTBA HAXOJATCS J1BA 3apsja, CO3AAarolIne Hanpsuk€HHOCTH Equ By, n

BEKTOPBI Eln EZHCPHCH,Z[I/IKyH}IpHBI, TO MOAYJb PE3YJIbTUPYIOIIEN HAIPS)KEHHOCTH PABEH:
A)E; + Ey;B) | Ey — E, I; B)JEZ + EZ; 1) (Ey + E5) /2.

Koaddumment kB popmyie HanpspkéaHocTH B CU paBeH mpUMeEpHO:
A)9-10%5)8,85-1071%,B) 1,6 - 1071%; ") 3 - 108.

3. Pa3oop Tunosoro aaropurma (10 muHyT)

Ha nocke/cnaiine mokazath yHUBEpCAIbHBIN MOIXO K 3a7a4aM Ha CYMEpPIIO3ULIHIO:

CnesaTh 4epTéxk: OTMETUTH 3apsJibl, TOUKY, B KOTOPOH UIIETCS M0JIe, HAIIPaBJICHUS BEKTOPOB
=

E;oT xaxxnoro 3apsna.

. lq;l
3anucaTb popMyJTy AT MOIYIIS HAPSDKEHHOCTH OT KaXKoro 3apsina: E; = k %.
i

Bbiopath cucTeMy KOOpaAMHAT (0OOBIYHO YIOOHO HANpaBUTh OJHY OCh BIOJIb JINHUH,
COCIMHSIONIEH 3apsJibl).
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12.
13.
14.
15.
16.

Haiitu npoexuuu E;,, E;), 1715l K&KI0TO BEKTOPA. YUECTh 3HAKU MPOCKIIU.
Caoxutb npoekuun: E, = Y E;,, E, = ) Ey,.
. . — [F2 2
Haiitu MoxyJsib pe3yinbTupytomiero Bekropa: E = \/Eg + E5.
IIpu Heo0X0AMMOCTH HalTH YroJl HAIIpaBJIEHUs BEKTOpa uepes tana = E,, /E,.
IIpoBepuTh pazMepHOCTb U (pu3NUYeckuii cMbIC/I (HaNpaBIeHUE, MOPSIOK BETHUUHBI).

4. IlpakTHyeckas padora (45 MUHYT)

CTyneHTHI pemaroT 3aJa9u B Iapax, Mperno/iaBaTesib KOHCYabTupyeT. Huke — moadopka 3amaq
pPa3HOro YpOBHS.

3anaua 1 (0a3oBasi, O1MH 3apsi])

Toueunslii 3apsan g = 2 HKnnaxoaurcs B Bakyyme. Haiiaure Hanpssk€HHOCTD OIS Ha
paccrosauu v = 10 cm.

OtBet: E = 1800 H/Ku.

Pemenue:

k~9-10°H -M?/Kn?, g =2-10"° K, r = 0,1 m.

10-9
E=k:’—2=9-109-%=1800H/Kn.

3anaua 2 (3Ba 3apsiia HA OAHOM MPSIMOIL)

JBa Toueunbix 3apsaa q; = 3 uKnu q, = —4 aKnpacnosnoxxeHsl Ha paccTossHun L =

20 cmapyr ot apyra. Haiinure Hanps>k€HHOCTD NOJIA B TOUKE, JIEKALIEH HA IPSIMOM MEX 1y
3apsAJlaMy Ha PacCTOSHUM @ = 8 CMOT (.

IHoaxon K pelmieHuIo:

Hapucosats cxemy, yka3aTb HalpaBJiIeHUS El, E 2

rn=a=008mr,=L—a=012m.

E, = k49l g, = %l

4L
Ty 4

= -

O06a BekTOpa HaTpaBJICHBI B OIHY CTOPOHY (OT q1K qy: E;0T +q, E;x —q).

E = El + Ez.

(UMceHHBIH OTBET MOXHO MOCUYUTATh HA 3aHATHU. )

3agaya 3 (mepneHIUKYJIAPHbIEC BEKTOPbI)

B nByx Toukax Ha pacctosHuu v = 30 cMOT Touku AHaxoasaTcs 3apsiabl q; = +5 vKmm g, =
- =

+5 HK1. 3apsas! pacnionoxeHsl Tak, 4To HanpasiaeHus Equ E,B Touke AB3aMMHO

NepneHAUKYISIpHbL. Haligure Moylb pe3yabTUPYIOIIEH HAPS)KEHHOCTH.

OtBer: E =~ 1000 H/Ku.

Pemenne:

E,=E,=k==9-10 = 500 H/Ku.
r )

Tax kak BEeKTOpHI MepIeRuKyspHbl: E = \/EZ + E2 = V2 - 500 =~ 707 H/Kn(yTounnts
quciia IpU pacueTe).

3amaya 4 (cuMMeTpHUA: 1Ba OIUHAKOBBIX 3apsi/1a)

JIBa 0TMHAKOBBIX MOJIOKUTENBHBIX 3apsia qPACIIONOKEeHbl Ha PACCTOSHUU 2aIpyr OT Apyra.
HaiinuTe Hanps>kEHHOCTB MOJIS B CEPEAMHE OTPE3Ka MEKIy HUMHU U B TOUKE Ha
NEPIEHIUKYIIAPE K CEPEUHE HA PACCTOSHUU d.

Hpes pemienus:

B cepenune: BeKTOpbI Eln E »HaINpaBJIeHbl B IPOTHUBOIMOIOKHBIE CTOPOHBI U PABHBI [0 MOYITIO
—E=0.

Ha nepnienaukynsipe: ciMMeTpHsl, BEpTUKaIbHbIE KOMIIOHEHTHI CKJIaJIbIBAIOTCS,
TOpU30HTANIbHBIE KOMITeHCHpYIOTCs. HykHO BbIpa3uTh Edepes q, a, k.

9 51077
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3anaua 5 (mpoexkuuu, 001U cayyaid)

3apsan q; = +3 HKupacnonoxen B Hayaie KOOpAUHAT, 3apsia g, = —2 HKI — B Touke

(0; 0,4) m. Haiinure nHanpsokénanocts ot B Touke (0,35 0) M. Mcmons3yiiTe IpoeKIuu.
IHoaxox:

Haittu paccrosinus 14, 1, yribl WIK Cpa3y OIPOCKLIHH.

Berancnute Eiy, Eqy, Eoy, Eoy

CI10XUTh IPOEKINHU, HANTH MOJYJIb U HallpaBJICHUE.

3anaua 6 (kayecTBeHHas1)

[Touemy HanpsKEHHOCTH MO BOJIM3U OCTPUS 3apsHKEHHOTO IIPOBOIHMKA OYEHb BeTnKa?
OOBsicHUTE C TOYKH 3PEHUS TPUHIUIIA CYTIEPIO3ULIUY U PaCIpeieNICHUs 3apsI0B.
IIpumepHbIii OTBET:

Ha ocTtpue moBepxHOCTHAs TUIOTHOCTH 3apsijia BEIUKa W3-3a KpUBU3HBI. MOXHO MPEICTaBUTD
OCTpHUE KaK COBOKYITHOCTh MHOKECTBA OJIM3KO PACIIONOKEHHBIX AJIEMEHTapHBIX 3apsaaoB. 13-3a
OJIM30CTH K TOUKE HAOIIOICHUS KXl U3 HUX AAET OOJIBIIYIO HANPSHKEHHOCTH, @ BEKTOPHI
CKJIQ/IBIBAIOTCS (CYMEPIIO3UIINS ), YCUIIHBAs CyMMapHOeE ToJI€.

Ilpakmuueckoe 3anamue Ne 12. «IlocTosiHHBIN 3/1eKTpUYecKkui TOK. 3akoH Oma s
y4acTKa Hemm».

ean 3ansaTHSA

CdopmupoBaTh yMeHHE PUMEHATH 3aKOH OMa JIJIsl yJacTKa IS  MPU paciéTe CHITBI TOKa,
HaIPsKEHUS U CONIPOTUBIICHUS, HAYYUTHCS YATATH JIEKTPUUECKUE CXEMBI, ONPENEIIATh
MoKa3aHusi IPUOOPOB U peraTh KOMOMHUPOBAHHBIC 33/1a4U C YUYETOM yIEIBbHOTO
COIIPOTUBIICHHS TPOBOJAHUKOB.

3anauu

IToBTOpPUTH ONpeneseHns CUIIbl TOKA, HAIIPSIKEHUSI, COIPOTUBIICHUS; €UHULIBI U3MEPEHUS U
puOOPBI IS UX U3MEPEHHUS.

U . ,
Otpaborats popmyny 3akona Oma I = oueé npeoOpazoBaHus IS TOUCKA JIF000H U3 TPEX

BCJINYHH.
Hay‘{I/ITI)CSI PaCCUUTBIBATHL COIMMPOTHUBIICHUC MPOBOJAHNKA UEPE3 €T0 TCOMETPUUCCKHUE MMAPpaMETPhI

l
Y yAEJIbHOE COMPOTHUBIIEHUE: R = p g

OcBouTh aHAIIN3 IMPOCTBIX IJICKTPUUCCKHUX CXEM U pacqéT nmapaMeTpoOB y4acCTKa LCIIN.
[Tornmats CBI3b MCKIY MUKPOCKOIMMMYCCKUMU IMapaMe€TpaMu IIPOBOAHHUKA (MaTepI/IaJ'I, JJIMHAa,
CC‘-ICHI/IC) H €0 COMMPOTHUBJIICHUCM.

Crpykrypa 3anstus (90 MuUHYT)

1. Opranu3anuOHHBIN MOMEHT (5 MUHYT)

[TpoBepka rOTOBHOCTH TPYTIIHIL.

OOBbsBICHNE TEMBI, LIEJIN, KPUTEPUEB OLIEHUBAHMUS.

2. Axryasm3anus 3HaHuu (15 MuHyT)

@poHTaNBHBINH ONPOC + MUHU-TECT (MMIUCBMEHHO, 5—7 MUHYT).

Bonpocwl 0ns onpoca:

Chopmynupyiite 3akoH OMa i1 ydacTKa enu. 3anuimTe GopMyiy U MOSICHUTE CMBICIT
KQ)KIOW BEJIMYHHBI.

Kak BkitogaroTcs B 1ienb amnepMmerp 1 BoiabTMeTp? Ilouemy nmenHo tak?

Yro Takoe anekTpuueckoe conpotusieHne? OT yero oHo 3aBucut? 3anummure Gopmyny R =
pl/Su nosicHUTE KOXKAYIO BEIUYHHY.

B kaxux egununax mamepstores I, U, R, p?
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10.

10.

11.

12.

Kak no BosibT-aMIIEpHOI XapaKTEPUCTUKE ONPEAEIUTD COITPOTUBIEHUE TPOBOJHUKA?
Munu-mecm (8v160p omeema):

CornacHo 3akoHy Oma Ji71s1 yJacTKa LIeTH:

A)I=UR;B)I=U/R;B)I =R/U;T)U = IR

AmMnepMeTp BKJIHOYAETCs B LEIb:

A) mapamenpHO ydacTKy; b) mocnenoBarensHo; B) mo0biM crioco6om; [') TobKO Yepes mIyHT.
ConpoTuBieHne NPOBOJHHUKA 3aBUCUT OT:

A) TOIBKO OT cHiIbI TOKa; b) 0T MaTepuana, JUIMHBI U IJIOLAAN cedeHUsl; B) Tosbko oT
HanpsbkeHus; I') oT MoIHoOCTH.

Ecnu anuHy npoBOAHMKA YBEIMUUTE B 2 pasa, a IJIOIAalb CEYEHUS! YMEHBUIUTD B 2 pa3a, TO €ro
COIIPOTHUBIIEHUE:

A) ne usmenurcs; b) yenuuutcs B 2 pasza; B) yBenuuuntcs B 4 pasza; I') ymenbmmres B 4 pasa.
VY nenpHOE CONPOTUBIIEHNE MEIU IPUMEPHO PABHO:

A)1,7-1078 Om - m; 5) 10 Om - M; B) 0,01 Om - M; T) 100 Om - .

3. Pa36op Tunosoro aaropurma (10 MunyT)

Ha nocke/cnaiine moka3aTh yHUBEpPCAIbHBIN MOIXO K 3a7a4am:

Boinucath nannble, nepesectu Bennurnbl B CU (Hanpsbkenue B B, Tok B A, TuHY B M,
IJIOMIAIb B M?).

Onpeneanrp, YTO HY’KHO HAWTH U Kakas (opMyIia CBA3bIBAE€T BEIUUMHBI (3aKoH OMa miu
(dopMyJia CONPOTUBIIEHUS TIPOBOIHUKA).

Ec/jiu HY’KHO COPOTHUBJIEHHE, UCTIONB30BaTh R = pl/S, B34B pu3 TaOIUIIBI A1 MaTepraa.
Ipumenurts 3axkoH Oma: [ = U /R, mu6o npeoOpa3oBarth ero moj uckomyro Benuunny (U =
IR, R =U/I).

JIJ1s1 cxeM OIpeienTh, KaKoi y4acTOK paccMaTpHUBaeTCs, Kakue MPUOOpHl K 4eMy
MOAKJTIOYEHBI, U HAWTH TTapaMeTPbl UMEHHO 3TOT0 y4acTKa.

IIpoBepuThH pa3MepHOCTH U MPABAONOA00HOCTH pe3yJibTaTa (HanpuMep, COMPOTHBICHNE

METHOTO MPOBOJA JUTUHOM 1 M 1 ceueHreM 1 MM? 10JnkHO ObITH Topsinka 0,017 Owm).

4. IlpakTnyeckas padora (45 MmuHyT)

CryneHThI pelaroT 3aJauu B rapax, penojiaBateib KoHCyabTupyeT. Huke — noadopka 3amau
pPa3HOro YpOBHS.

3anaua 1 (0a3oBas, 3akoH Oma)

Ha yuactke nenu Hanpsbkenue U = 12 B, conporusnenue R = 6 OM. Haiinure cuity Toka.
OtBer: [ = 2 A.

Pemenne:
[=Y=2_7A.
R 6

3agaya 2 (HaxosKJAeHHe CONPOTUBJICHHS MO MOKA3AHUAM NPUOOPOB)

Awmnepmerp nokasbiBaet [ = 0,5 A, BonbTMeTp Ha yyacTke 1emnu nokassiBaer U = 4 B. Uemy
PaBHO CONPOTHUBIIEHNE yyacTKa?

OtBer: R = 8 Owm.

Pemenne:
U 4
R=—-=—=80wm.
I 05

3agaya 3 (pac4yéT CONPOTHBJICHUS NPOBOJHUKA)
Mennsiii mpoBoA anuHOM [ = 20 MUMeEeT TIoaab MOMepeyHoro ceueHus S = 2 MMZ = 2 -

107% m2. Y aensHoe conpotusienue meau p = 1,7 - 1078 Om - M. Haiigure conpoTusnenue
IpOBOJIA.
OtBet: R = 0,17 Om.
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Pemenue:
— L _ -8, _20 _ -2 —
R=p-=17-10"°-—==17-1077-10 = 0,17 Om.
S 2-10
3anaya 4 (KoMOMHHPOBAHHAS: CONMPOTUBJEHHUE + 3aK0H OMa)
K ucrounuky ¢ HanpspkenueMm U = 9 Brnoakmou€n Meanblii mpoBoa anuHo# [ = 30 M,

ceuenneM S = 1 mm2. Haiinure cuity Toka B LeIH.

OtBer: [ = 1,76 A.
Penienue:

Cnayvana HalJIEM CONPOTUBIICHUE:

R=17-10"8 = = 0,51 Om.
1-10

3aTeM TOK:
U 9
I = YT 17,65 A— ommOka B mopsiKe BEIMYUHBL: TiepecunTaeM R

R=17-10"%-30/10"°=1,7-1072- 30 = 0,51 OM— BepHo.

[ =9/0,51 = 17,6 A. ([Ins yueOGHOrO nmpuMepa MOKHO B3ATh OoJiee IITMHHBINA IPOBOJ WIH
MEHbllIee HAPsKEHHUE, YTOOBI TOK ObLT peaTMCTUYHEe /ISl IEMOHCTPALHii. )

3anaya S (aHaIU3 cXeMbl)

Ha cxeme yyacTok 1ienu coctouT u3 peauctopa R = 15 OM, k HeMy napajuiebHO MOAKII0YEH
BOJIETMETP, [TOCIIe10BaTeIbHO BKIIOUEH amnepmetp. [lokasanus amnepmerpa I = 0,4 A.
Onpeznenute nokasaHus BOJILTMETpA.

OtBer: U = 6 B.

Pemenue:

ITo 3akony Oma: U = IR = 0,4 - 15 = 6 B. BoneT™meTp nokaxer 6 B.

3anaua 6 (kayecTBeHHas1)

[Touemy 11t mepesaun >MEKTPOIHEPTUU HA OOJIBIINE PACCTOSHUS UCTIONB3YIOT BBICOKOE
HanpsbkeHne? OO0bscHUTE, onupasich Ha 3akoH Oma u ¢popmyiny mouHoctd P = Ul.
IIpumepHbIii OTBeET:

ITpu Toi1 s)xe nepenaBacMoi MOIIHOCTH PyBenuueHue HanpskeHus: Uno3BoJIsSeT yMEHBIINTD
cury Toka [ = P/U. MeHpIIHiA TOK ITPH TOM K€ COITPOTHBIICHUH MTPOBOIOB RIIPUBOIUT K
MEHBIIMM [OTEPSAM MOIIHOCTU Ha HATPEB: Bgrep, = [ 2R. Takum 06pa3oM, BEICOKOE
HaNpsDKEHUE CHUKAET MOTEPU SHEPTUU B JIMHUU AJIEKTPOIIEpEeaayu.

Ilpakmuueckan paboma Ne 13. «MarautHoe nosae. Cuna Amnepa. [IpaBuio 0ypaBuuka,
NMPAaBUJIO JIEBO PYKI».

Hean padoTsl

CdopmupoBaTh yMeHUE ONPEAETATH HAPaBICHUE U PACCUUTHIBATH BETMUYHUHY CUJIBL,
JENCTBYIOIIEH Ha IPOBOJHUK C TOKOM B MarHUTHOM I10JI€ (Cui1a AMIlepa), a TaKkKe IPUMEHSITh
npaBuiia OypaBurKa U J€BOW PYKH JUIsS aHATIN3a MarHUTHBIX SIBJICHHUM.

3agaun

[ToBTOPUTH OCHOBHBIE XapaKTEPUCTUKH MAarHUTHOTO MOJISi: BEKTOP MarHUTHON MHAYKLIUN B,
€ro HafpapJeHUe U MOAYJb, €AUHHUIIBI U3MEPEHHUS.

OTtpaboTath mpaBuiIo OypaBUHKa [T ONPEAEICHUs HAPaBIEHUs] MArHUTHOTO MOJISt BOKPYT
MIPOBOJHMKA C TOKOM.

HayunTbcs npUMeEHATH IPaBUIIO JIEBOM PYKU JJIsl HAX0XK/ICHUS HAIpaBJIEHUs CUIIbl AMIIepa.
OcBouTts Gopmyny cuisl Amnepa F, = [Bl sin au pemars 3agaun Ha pacy€r €€ BEeTUUNHBL.

[TornMaTe (pu3MYECKUl CMBICT YTJIa @MEKTy HApaBJICHHEM TOKa U BEKTOpPOM B.

Crpykrypa 3anstus (90 MuUHYT)
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10.

o O

0 0 0 oo

1. Opranu3anuoHHbIi MOMEHT (5 MHHYT)

[TpoBepka roOTOBHOCTH TPYTIIIHI.

OObsiBIIEHNE TEMBI, 1I€JIU, KPUTEPUEB OLIEHUBAHUS.

KpaTkuit ”HCTpyKTaxK M0 TEXHUKE O€30MacCHOCTH P paboTe C IeMOHCTPAIUOHHBIMU
YCTaHOBKAaMH (€CJIA UCTIONB3YIOTCS peabHbIC TPHOOPHI).

2. Axkryajm3anus 3HaHuu (15 MUHyT)

OpOoHTANBHBIN ONMPOC + MUHU-TECT (MUCBMEHHO, 5—7 MUHYT).

Bonpocuwl ons onpoca:

Uro Takoe MarHuTHast UHAYKIMs B? B kakux equHuIIax oHA U3MepsieTcs?

Kak onpenenuth HampaBiieHue BEKTOpa BBOKPYT MPSIMOTO MPOBOAHKUKA C TOKOM (TIPABUIIO
OypaBuunka)?
CdopmynupyiiTe IpaBUIIo JICBOK PYKHU: YTO TOKA3BIBAIOT YETHIPE BRITSHYTHIX MaIbIla, O0JIBIION

nasell, ¥ KyJia J0JbKeH ObITh HalpaBlieH BEKTOP B?

3anummuTe GopMyIry CUIIbl AMIIEpa, OSICHUTE CMBICI KaK/I0M BETUYUHBI U YCIIOBUS €€
MIPUMEHEHUS.

[Ipu xakom yriie acuna AMiiepa MakCUMaJlbHA, IIPU KAKOM paBHA HYIIO?

Munu-mecm (8v160p omeema):

Enuunia namepeHuss MarHUTHOM MHYKLIHH:

A) Tecna (Tn); b) Bonst (B); B) Amnep (A); I') Om (Om).

[To mpaBmity 6ypaBurKa ONpeAeIIsiOT:

A) nanpaBnenue cuibl Amrepa; b) Hanpasienue Toka; B) HampaBieHue BeKTopa B ; 1)
HarpasjeHue cuisl JlopeHna.

[To npaBuity 1I€BOM pyKH YETHIPE BBITSHYTHIX Najblla MOKA3bIBAIOT HAIPABIICHUE:

A) BexTopa B; b) Toka B npoBogHuke; B) cuibl Amnepa; ') ckopocTu yacTUIIbL.

Cuna Amnepa paBHa HYJII0, €CJIM YTOJI MEXAY TOKOM U BpaBeH:

A) 0°; ) 45°;, B) 90°; ') 180°. (Bepubst A u I': sin 0° = sin 180° = 0.)
®dopmyna cuiibl Amnepa:

A)F, = quBsina; B) Fy, = IBlsina; B) Fy = kq,q,/7%;T) F, = ma.

3. Pa36op Tunosoro aaropurma (10 Munyr)

Ha nocke/cnaiine moka3aTh yHUBEPCAIBHBIN MOIXO/A K PA3HBIM THUIIAM 33]1a4:
Jliis1 onpesiesieHMsi HANPABJIEHHS MOJIA (MPaBUWJIO OypaBYHKA):
MBICTIEHHO «BKPYYHBATh» OypaBUYHK IO HAMIPABIEHUIO TOKA.

Hanpasnenue BpaieHus: pyKosiTKU — HampaBiieHUe TUHUN B (1win HanmpaBlieHue KacaTelbHOM
K HUM).
JLJ1s1 HaXO0KIeHHUsl HATIPaBJIEHHUs CUJIBI (IIPABUJIO JICBOH PYKH):

-

Pacmionoxute eByro pyKy Tak, 4ToObl TUHUM BBX0oannu B nanoHs (0T Nk S).
YeTbIpe BBITSIHYTHIX MaJbl[a — 10 HAIPABJICHHUIO TOKa (+— —).

OtoruyTsiii Ha 90°00JBII0N MaJIel] MOKAKET HAMTPABICHUE CHITBI F A

st pacuéra MoayJisi CUJIBI:

Y6enutbcs, uro Bce BenuunHbl B CU: [(A), B(Tn), [(M), yroa B rpaxycax/paanaHax.
Beraucmuts Fy = IBlsin a.

[TpoBepuTth pazmepHocTh: [F] = A - Tin-m = H.

4. llpakTnyeckas padora (45 MuUHYT)

CTyneHThI pelaioT 3aJauu B rapax, npenojiaBaTeiib KOHCYabTupyeT. Huxe — nmoadopka 3amau
pa3HOro YpOBHS.

3anaya 1 (0a3oBasi, pac4éT cuJibl AMIIepa)

133



[Tpstmoii mpoBoaHUK anuHOU | = 0,5 MHaXoauTCs B OTHOPOJAHOM MarHUTHOM II0JIE C
unaykuueid B = 0,4 Tn. [1o npoBonHuky Teuét Tok I = 3 A. IIpoBOAHMK pacnoyioKeH
NepHeHANKYISIPHO JTUHUAM UHAYKIMU (¢ = 90°). HaliquTe cuity Amrmepa.

Otser: F, = 0,6 H.

Pemenue:

sin90° =1,

Fy=IBlsina=3-04-05-1=0,6H.

3amauya 2 (yroJ He 90°)

Tort e npoBoauuk (I = 0,5m, B = 0,4 Tn, [ = 3 A), HO yroi Mex1y TOKoM U ojiem o = 30°.
Haiinute cuny Amnepa.

OtBer: F;, = 0,3 H.

Pemenmue:

sin30° = 0,5,

F,=3-04-05-0,5=0,3H.

3anaua 3 (HanpaBJ/ieHHe 110JIs, IPABHJI0 OypaBUHMKA)

Tok B mpsIMOM BEpTUKAJILHOM IIPOBO/IE HaMpaBjeH BBepX. OnpeaenuTe HarpaBieHUE BEKTOpa
MarHUTHOM MHAYKIIMH B TOUKE, HAXOASIIENCS K BOCTOKY OT IIPOBOJA.

IHoaxon k pemieHuIo:

[Tpumensiem mpaBuiio OypaBuMKa: el TOK BBEpPX, TO BpallleHHE PYKOATKH OypaBUMKa
(BKpy4MBaHUE BBEPX) JAET HAIIpaBJICHNE JIMHUN Brio uacoBoit CTpEJIKE, €CIIU CMOTPETH CBEPXY.

B Touke K BOCTOKY OT MPOBO/JIa BEKTOP §HanpaBneH HA IOT.

3anaua 4 (HanpaBJieHUe CHJIbI, IPABUJIO JE€BOH PYKH)

["opr30HTaIBHBIN IPOBOJIHUK C TOKOM, HAIPaBJIEHHBIM Ha BOCTOK, IIOMEIIEH B MArHUTHOE
10Jie, TMHUU KOTOPOTO HApaBJIeHbl BEPTUKAIBLHO BHU3 (OT MOTOJIKA K Moity). Onpenenure
HaIpaBJIeHUE CUIIbI AMITepa.

Hoaxox:

JlamoHb JI€BOI pyKH: BEKTOP Brus — BHYTPb JIQJIOHH.

YeTsIpe manplia: TOK Ha BOCTOK.

bonpnioi maner noka)xxeT HalpaBJICHUE CUIIBL: HA CEBED.

3agaya S (HaxosKAeHHe OHOM M3 BeJMYHH U3 GopMmMy.ibl)

Cuna Amrepa, TefcTByromIas Ha mpoBoaHUK umiHON [ = 0,8 M, paBHa Fy = 1,2 H. Tok [ =
5 A, yron a = 90°. HaiimuTe nHAyKIUIO oSt B.

OtBer: B = 0,3 To.

Penrenne:
Fa 1,2

B=—4_ = =22 =03Tn
Ilsina 5-0,8-1 4

3anaya 6 (kayecTBeHHasi, GU3NYECKUI CMBICJ]I)

[Toyuemy pamka ¢ TOKOM B MarHUTHOM I10JI€ TOBOpaunBaeTcs? OObACHUTE, UCTIONb3YS MOHATHE

cubl AMIiepa U MpaBuJjIo JEBOU PYKH. YKaXUTe, KaK 3TO HCIOIb3yeTCs B

AIIEKTPOU3MEPUTENIBHBIX NMPHOOpax (aMIepMeTpax, BOJIbTMETPax).

IIpumepHBbIii OTBeET:

Ha npoTuBonosaoxHele CTOPOHBI paMKH JEHCTBYIOT CUJIbI AMIIEpA B TPOTUBOIOIOKHBIX

HaIpaBJIEHUAX (M3-3a Pa3HOT0 HANPABJICHUS TOKA B HUX), BOSHUKAET BpallaroIInii

MOMEHT — paMKa oBOpayuBaeTcs. B cTpenounsix npudopax 3TOT MOBOPOT Mpeodpazyercs B

OTKJIOHEHHE CTPEJIKH, IPOMOPLUOHAIBHOE TOKY.

Ilpakmuueckoe 3anamue Ne 14. «JneKTpOMarHuTHasA MHAYKIHUA UHIYKTHBHOCTDb.

ean 3anaTUsA
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10.

Cdopmuposats ymenue paccuntbiBath 3/1C MHAYKIINYA U CAMOUHIYKIINH, ONIPEICNISITh HAIIPaB
JIeHHE UHIYKIIMOHHOTO TOKa Mo npaBuily JIeHna, noHuMarth (U3HYecKuid CMbICT MHIYKTUBHOC
TH ¥ SHEPTUHU MAarHUTHOTO TOJIS, PUMEHSTH (POPMYJIIBI ISl PEIICHUS TUTIOBBIX 3a7ad.

3agaun

[ToBTOPUTH MOHSTHE MATHUTHOT'O MTOTOKA, 3aKOH 3JIEKTPOMarHuTHOM MHAyKUuuu Dapazes u np
aBwiio JleHna.

Otpaborate pacuét D/IC MHAYKIMU TPU U3MEHEHUH MarHuTHOTro notoka u J/]C camounayki
WU TPY U3MEHEHUU TOKA.

Hayuutbcst onpenensiTe MHIYKTUBHOCTh KOHTYPA U SHEPTHI0 MAarHUTHOTO TOJIsL KAaTYIIKH.
[TonnmaTth 3aBUCUMOCTh MHAYKTUBHOCTH OT T€OMETPUU KaTyIIKU U CBOMCTB CepACYHUKA.
CBS3bIBaTh SIBJICHUS UHIAYKIIMH C TPAKTHYECKUMHU TPUMEHEHUSIMH (TpaHC(HOPMATOPHI, TPOCCE
U, CHCTEMBbI 3)KHTaHUS H T.[T.).

Crpykrypa 3ausitusi (90 MUHYT)

1. OpranuzauuoHHbiii MOMeHT (5 MUHYT)

ITpoBepka rOTOBHOCTHU I'PYIIIIBL.

OObsiBIIEHNE TEMBI, 11€]IU, KPUTEPUEB OLIEHUBAHUS.

Kpatkuii ”HCTpYKTaX 110 TEXHUKE O€30M1aCHOCTH (€CIIU MPEAINOJIaraloTcs JEMOHCTPALMOHHBIE
OMBITHI C KaTyIIKAMU, MarHUTAMU, ICTOYHUKAMU TOKA).

2. Aktyagmuzanus 3HaHui (15 MuUHyT)

@poHTANIBHBIN 0NPOC + MUHU-TECT (IUCbMEHHO, 5—/ MUHYT).

Bonpocwl onsa onpoca:

Yro takoe MarHuTHbIN noTok ®7? 3anummre popmyiny ¢ =

BS cOS o ¥ IOSICHNUTE KAXKIYIO BEJINYUHY.

Chopmynupyiite 3akon dapanes: yemy paBaa DJIC nunaykiuu? [louemy B popmye CTOUT 3Ha
K «MUHYC»?

O0bsicuuTe mpaBmiio JIeHa: Kak OHO CBA3aHO CO 3HaKOM B 3akoHe MDapanes?

Al
UYro Takoe camonnHaykiusa? 3anumute opmyny C camonnnykuuu Eg; = —L e

Yto noka3pIBaeT HHAYKTUBHOCTDH L? Ot gero ona 3aBucutr? B kakux CANHUIaxX I/I3Mep$IeTC$I?
2

Kak paccunrtaTh 3HEpru0 MarHuTHOro nosst Toka? @opmyna W = %
Munu-mecm (8vi60p omeema):

MarHuTHBINM IOTOK Yepe3 KOHTYP ONPEAENAETCS KaK:

A)® =BSsina;b)® =BScosa;B)®=B/S;I))® =B +S.
O/1C nHayKIMK B KOHTYpE paBHA:

A) CKOpOCTH W3MEHEHHsI MarHUTHOTO MOTOKa; b) camoMy MarHuTHOMY IOTOKY; B) nmpousseze
Huto BS; I') kBagpaTy MarHUTHOTO IOTOKA.

3HaK «MUHYC» B 3aKoHe Dapajies oTpaxaer:

A) npasuiio Jlenua; b) HanpaBnenue Toka; B) monsgpHocTh McTOUHMKA; ) CONMPOTUBIEHNE KOH
Typa.

O/1C caMOMHIyKIIMU BO3HUKAET MPU:

A) OCTOSIHHOM TOKe; b) n3MeHeHnH cujibl ToKa B 11eny; B) ABMKEHUH MarHuTa psiioM ¢ KOHT
ypoMm; [') u3MeHeHun miomaan KouTypa 6e3 u3MeHeHus B.

DHeprus MarHUTHOTO TOJISt KaTYIIKHU C TOKOM:

2
A)W=LI;B)W=L/I;B)W=%;F)W=12R.

3. Pa3oop Tunosoro agropurma (10 MmunyT)
Ha mocke/cnaiine mokazaTh YHUBEPCAIBHBIC TTOIXO/bI K pa3HBIM THITaM 3a71a4:
Pacuér marautHOro noroka: ® = BS cos a,
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10.

11.

r€ @ — YroJl MeXAy BEKTOpOM Bu HOPMAJIbIO K IIJIOCKOCTH KOHTYpa. Eciiu rnosie HeogHopo1
HO WJIM KOHTYD CJIOKHOU (POPMBI — MCIOJIB30BATh MPUOIMKEHHBIE METO/IbI HJIM pa30OMeHNe Ha
YYaCTKH.

Pacuér cpenneit 1C unaykuuu:

&= i%i, rae A® = &, — &,. HanpapiieHre ToKa onpeaesstoT no npasuiy JleHna.
Pacuér DAC camouHaAyKINH:

Esi =

L % (Moynb), HampaBlieHne — 10 MpaBuily JleHna (MpoTUBOAECTBYET U3MEHEHHUIO TOKA).

Haxo:kneHue HHAYKTUBHOCTH:
Esi 2W
. 3 sueprun: L = —.
Al/At p

12
Pacuér 3Heprum MarHMTHOIO MOJIS:
LI?
W =—.
2
12. Jlast KATYHIKH € cepAeYHUKOM: HHIYKTUBHOCTh PACTET MPONOPIUOHATILHO MAarHUTHON

IIPOHUIACMOCTH U.

N3 camoumnnykuuu: L =

4. IlpakTuyeckas padora (45 MUHYT)

CryneHThI pemaoT 3a/1a4u B apax, [pernojaBaTelib KOHCYabTUpyeT. Huxke — nogdopka 3aaa
4 pa3HOT'O YPOBHS.

3agauya 1 (0asoBasi, MarHuTHBIN MOTOK). KBasipaTHas pamka co CTOpOHOMI

a = 0,2 M HaxoIUTCs B OJHOPOJIHOM MarHUTHOM I0JIE€ C UHIYKIIUEH

B =

0,5 Ta. [TnockocTh paMKH NEPIICHANKYIISIPHA JTMHUASM UHIyKIMA. HaliiuTe MarHUTHBIN MTOTOK
yepes paMKy.

OtBer: ® = 0,02 B6.

Pemenne:

[Tnomaas pavku S = a? = 0,04 M2, yron Mexy Bu HopManbio @ = 0°, cos 0° = 1.

® =BScosa=0,5-0,04-1=0,02 Bo.

3amaua 2 (u3meHenue noroxka — JJ1C)

MarauTHbI OTOK Yepe3 KOHTYp paBHOMEpHO yMeHbliaercsa oT @, = 0,1 B6 no @, =

0,03 B6 3a Bpems At = 0,05 c. Haiigute cpeanroro 3/1C unaykuuu.

Oteet: &; = 1,4 B.

Pemrenne:

AP =0,03—-0,1 =-0,07 Bo,
-0,07

& = |—0'05 | =1,4B.

3agauya 3 (caMOMHAYKIIHS)

B karymxke nanyktuBHoCcThIO L = 0,2 I'H cuita Toka paBHOMEPHO yMEHbIIAeTcs OT I, =
5 A no nynsa 3a At = 0,1 c. Onpenenure moaynb /IC caMOMHTyKIIHMH.

Otser: £; = 10 B.

Pemenne:
Al =0-5=-5A,

Al 5
Esi=L-|5|=02 ;=108

3anaua 4 (HaxoxKIeHue HHIYKTHBHOCTH)
ITpu n3menennu cuisl Toka Ha Al = 2 A 3a At =
0,01 c B karymike Bo3HukaeT J/IC camounaykuuu Eg; =
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40 B. Haitnute MHIYKTUBHOCTD KaTYILIKH.

OtBer: L = 0,2 I'n.

Pemrenne:
Ei 40 40
- FﬂAt - 2/0,01 ~ 200 0,2 I'n.
3agaua 5 (3Heprusi MATHUTHOIO MOJIs1)
Karymka umeer unnyktuBHocth L = 0,5 I'H, mo Helt Tedyér Tok [ =
4 A. HaiinuTe SHEprui0 MarHUTHOIO MOJIA.

OtBer: W = 4 JIx.

Pemenne:
LI? 0,5-16
W=>=—7 =4

3apava 6 (kayecTBeHHasi, npaBuJio Jlenna)

Marsut npubInNKaIT CEBEPHBIM MOJIFOCOM K 3aMKHYTOMY aJIFOMUHUEBOMY KOJIbIly. byner nu
KOJIBIIO IPUTATHUBATHLCS WK OTTaJIKUBaThCsA? OOBICHUTE, UCTIONB3YS MpaBuiio JIeHIIa 1 BO3HUK
HOBCHUC MHAYKIIMOHHOI'O TOKA.

IIpumepnsiii oTBeT:Kombio 6ynet orrankuBatbes. [Ipu npubnmkeHUN MarHuTa MarHUTHBIN
MOTOK Yepe3 Koablo pacTeT. [1o npaBumity JIeHa MHAYKIIMOHHBINA TOK B KOJbLE CO3AAET MarHu
THOE 110JI€, TPOTHUBOIECHCTBYIOLEE ITOMY POCTY, — TO €CTh HAIPABIEHHOE HABCTPEUY MOJIIOCY
MarauTa. [lomydaeTcsi, 4To y KOJIbIla CO CTOPOHBI MarHuTa GOPMUPYETCS O JTHOMMEHHBIN IO
I0C, BOBHUKAET OTTAJIKUBAHUE.

Ilpakmuueckoe 3anamue N 15 «Mexann4ueckue KoJae0aHUSA U BOJTHBI».

ean 3ansaTUs

CdopmupoBaTh yMEHHE PaCCUUTHIBATH OCHOBHBIC XapaKTEPUCTHKU MEXaHUYECKHUX KOoeOaHuil
(mepuo, 4acToTy, MUKJIMYECKYIO YaCcTOTY, aMIUTUTY1y) ¥ ITapaMeTPOB BOJH (JIJTMHY BOJIHBI,
CKOPOCTb, YaCTOTY), IPUMEHATH (DOPMYIIBI TSl IPY>KMHHOTO M MAaTEeMaTHYECKOTO MasTHUKOB,
aHAJIM3UPOBATH MIPEBPAILICHHS DHEPTUHU B KOJIEOATETbHON CUCTEME, a TAKKE PeIIaTh 3a/1a4u Ha
pacnpocTpaHEHUE BOJIH U 3BYKOBBIE SIBJICHUS.

3agaun

[ToBTOpUTH OMpeneneHus TapMOHUYECKUX KOoeOaHUl, aMITUTYAbI, IEPHUO/Ia, YaCTOTHI, (Passl,
[UKJINYECKON YaCTOTEI.

OTtpaboTtatb hopMyJbl IEPHUOJOB KosebaHuit s npyxuHHoro (T = 2w \/%) u

l
maTemaruueckoro (T = 2m |—) MasiTHUKOB.
g

Hay4uThbcst IpUMEHSITH CBSI3b MEXK/Yy CKOPOCTBIO BOJIHBI, €€ JUTMHOW M YacTOTOH: vV = AV.
[ToHuMaTh npeBpaleHus SHEPTHH IPU KOJICOAHUAX U GU3NUECKUN CMBICIT 3aTyXaHUs U
pe30HaHca.

Pemate koMOMHMPOBaHHBIE 33/1a4H, BKJIIOYAsi KAUECTBEHHBIE BOIPOCHI 110 BOJTHOBBIM
IIpOLECCaM H 3BYKY.

Crpykrypa 3ansatus (90 MuHyT)

1. Opranu3anuoHHbIi MOMEHT (5 MHHYT)

[TpoBepka rOTOBHOCTH TPYTIIHI.

OObsIBIICHUE TEMBI, IIE]TH, KPUTEPUEB OLICHUBAHUSL.

Kpatkwuit mHCTpyKTaX 110 padoTe ¢ rpadukamMu KoieOaHu U pacYETHBIMU 3a/1a4aMH.
2. AkTyaau3anus 3HaHuii (15 MuHyT)
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10.

OpOoHTANBHBIN ONPOC + MUHU-TECT (MIUCbMEHHO, 5>—7 MUHYT).

Bonpocuwl ons onpoca:

HaiiTe onpeneneHus: aMIUIUTY/IbI, IEPUOIA U YACTOTHI Kojebanuil. Kak oHU CBA3aHBI MEXY
co00it?

3anummuTe GopMyITy IIUKINYECKON 4acTOThl wuepe3 Tu v. UTo oHa MoKa3bIBacT?
Hanummure dhopmyny nepuona koneGaHui Npy>KMHHOTO MasiTHUKA. OT 4ero OH 3aBUCUT?
Hanumure popmyny nepuona xonebanuii MaremMarndeckoro mastHuka. [louemy B He€ He
BXOJIUT Macca rpysa?

Kak cBsi3aHBI CKOPOCTBH BOJIHBI, ITIMHA BOJHBI ¥ yacToTa? 3anumure GOpMyIly U HOSICHUTE
CMBICJI BEJIMYHUH.

Urto takoe pezonanc? [Ipusenure 1-2 mpumepa 1mojae3Horo U BpeJHOro pe30HaHCa B TEXHHUKE.
Munu-mecm (8v160p omeema):

[Tepuox xonebanuii TcBsA3aH ¢ YACTOTOW VCOOTHOILICHUEM:

AT =v;B)T=1/v;B)T =2nv;I) T = v2.

[{uknuyeckas 4acToTa wpaBHa:

A)w=2nT;b)w =T/2n;B)w = 2n/T; ') w = nT.

[Tepuon xonebanuii Py KMHHOTO MasTHUKA:

AT =2n/m/k;B) T = 2n\Jk/m;B) T = Vmk; ) T = m/k.

[Tepuon xonebanuii MaTeEMaTHUECKOTO MasiTHUKA HE 3aBUCUT OT:

A) munsl HUTH; B) yeckopenust ceoboanoro nageHus; B) maccel rpy3a; [') ammmutyasl (ipu
MaJbIX yriax).

CKopocThb BOJIHBI VCBSA3aHA C JJIMHOM BOJHBI AW 4aCTOTOHN VKaK:

A v=v;B)v=4/v;Byv=v/A;N)v=21+v.

3. Pa3oop Tunosoro aaropurma (10 munyT)

Ha nocke/cnaiine nokazate yHUBEpCalIbHbIE MOJXOMIbIL:

Jlnst 3ama4 HA KoJ1e0aHus:

Onpenenuts TUI MasiTHUKA (IPYKUHHBIA/MaTeMaTHUYECKHUI) WM 001K cirydai
rapMOHUYECKUX KOJIeOaHU.

Boinucats nanneie, nepesectu B CU.

BriOpats Hy)HYy10 popmyny: T, v, w, 1100 HAUTH OJIHY U3 BETUYUH U3 JPYTOM.

[Tpu Hanuuuu rpaduka: ONPEeaeIUTh aMIUIMTYAY U IIEPUOJT TIO OCSIM, 3aT€M HAaWTH YacTOTy U
LUKINYECKYIO 4acTOTY.

Jlast 3a1a4 HA BOJIHBI:

Hcnonp30Bate v = AV, OTKYyla MOKHO BBIPA3UTh JIFOOYIO U3 TPEX BEITHUYUH.

Jlns1 3ByKa yYUTBIBaTh CpEly: CKOpPOCTh B Bo3ayxe ~340 m/c, B Boge ~1500 m/c (3HaueHMst
MOYKHO JaTh B CIIPAaBOYHMKE HA 3aHATHH).

Jist 5xa: myTh Tya-o0paTHO, TO3TOMY pacCTOsTHHE 10 Iperpaasl S = v - t/2.

Jist JHepruu B KoJIeOAHUAX:

kA?
MaxkcumanbHas MoTeHIna bHas SHEPTHsl IPYXKUHBL: E), = -~
MVfax
B nonoxeHnn paBHOBECHsI BCSl DJHEPTUs — KUHETH4ecKas: E, = —
kA? mviax
I1o 3aKOHY COXpaHEHUs YHEPIUHU: - = T(,Z[J'ISI NPYKUHHOTO MasiTHUKA 06€3 TpeHus).

4. IlpakTuuyeckas padora (45 MUHYT)

CryneHThl pelaroT 3aJjauu B apax, MpernoaaBaresb KOHCYabpTHpyeT. Huxke — mondopka 3agau
pPa3HOro YpOBHS.

3anaua 1 (0a3oBasi, mepuoOA U 4ACTOTA)

['py3 Ha pykune coBepm 20 moaHbIX Konebanuii 3a 10 ¢. HaiiguTe mepuos u 4acToTy
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KoJieOaHui.

OrBer: T =0,5¢,v=2TImw
Pemenne:
T=t/N=10/20=0,5c;
v=1/T=1/0,5=2Tu.

3amaya 2 (MPYKMHHBIA MasiTHUK)

[TpyxuHHBIIA MasgTHUK UMeeT Maccy rpy3a m = 0,4 kru sxécTkocTh npykuHsl k = 160 H/m.
Haiinute nepuos koneOaHmid.

OtBer: T = 0,314 c.
Pemenne:

T = 211\/% =21 /% = 27/0,0025 = 27 - 0,05 ~ 0,314 c.

3anaya 3 (MaTeMaTHYeCKUI MASITHUK)

o o 2 o
Maremarrueckuii MassTHUK JuHOM [ = 1 mkoneOnercs Ha 3emie (g = 9,8 m/c”). Haiigute
HeproJI KoJIeOaHui.

OtrBer: T = 2,01 c.
Pemnenne:

T=Zn\/z=2n\/zz2n-0,319z2,010.
g 9,8

3anaua 4 (BOJIHBI, PaCYéT AJIMHBI BOJHBI)

3ByKOBas BOJIHA B BO3lyxe umeer yactoTy v = 440 I'i, ckopocts 3Byka v = 340 m/c. Haiigure
JUIMHY BOJIHBL.

OtBer: 4 = 0,773 M.

Pemrenue:

A=v/v=340/440 = 0,773 m.
3amaya S (3x0)

UYenosek ycnpimmal 3xo yepe3 t = 2,6 crocne kpuka. CkopocTs 3Byka v = 340 m/c. Ha kakom
PACCTOSIHUN HAaXOAUTCS OTpaXkaroliasi IOBEPXHOCTH?

OtBer: § = 442 M.

Pemenue:

3ByK npoIuén nyTh TyAa U oopatHo: 2S5 = vt, 3Hauut S = vt /2 = 340 - 2,6/2 = 442 m.
3agaya 6 (3Heprus KonedaHMM)

[Mpyxwuna x€ctrocthio k = 200 H/mpactsanyra Ha ammmutyny A = 0,1 m. Haiiaure
MaKCHMAaJIbHYIO NOTEHIIMAIBHYIO SHEPTUIO U MAaKCHMaJIbHYIO CKOPOCTh TPy3a Maccoi m =
0,5 kr, ecnu TpeHHEM NpeHeOpeyb.

Otger: £, = 1 JIK, Upax = 2 M/C.

Pemenne:
kA% 200-(0,1)2
E,=—=—7—=1]x.
p 2 2 A
ITo 3akoHy coxpaHenus sHepruu Ey = E,:
mvj 2 2
— = = 1, 3naunt Vi = ~=——=4 Upax = 2 M.

3anaya 7 (KayecTBEHHAas1, PE30HAHC)

[Touemy mpu MapIIMPOBAHUU COJAAT I10 MOCTY UM IPUKA3bIBAIOT UATH HE B HOT'Y? OOBICHUTE C
TOYKH 3pCHUS (PU3UKH.

IIpumepHBbIii 0TBET:

Ecnn yacToTa maroB coBnajgaeT ¢ COOCTBEHHOM YacTOTOM KOJIeOaHUil MOCTa, BOSHUKAET
PE30HAHC — aMIUTATY/Ia KoJeOaHui pe3Ko BO3PACTAET, YTO MOXKET MPUBECTH K Pa3pYIICHUIO
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KOHCTPYKIUU. [[03TOMY CONIaThI UAYT HE B HOTY, YTOOBI HE CO3/IaBATh MEPUOIUICCKON CHITBI C
PE30HAHCHOW YaCTOTOM.

Ilpakmuueckoe 3anamue Ne 16. «daekrpoauHamuka. Kosed0anusi u BOJTHBD.

Lens 3ansaTus

3aKkpenuTh U 00BEAUHUTH 3HAHUS TI0 AIEKTPOAUHAMUKE U KOJIEOATEIIbHO-BOJIHOBBIM
MpoLeccaM: HAYYUThCSI PACCUUTHIBATH MMapaMeTphl 3JIEKTPOMAarHUTHBIX KOJIeOaHU B KOHTYpE,
XapaKTEPUCTUKH AJIEKTPOMATHUTHBIX BOJH, TPUMEHSTH 3aKOHBI JIEKTPOTUHAMUKH B
KOMOMHHPOBAHHBIX 3a7a4aX, MOHUMATh CBA3b MEXKY AMEKTPUUECKUMU U MATHUTHBIMU
BEJIMYMHAMU B KOJICOAHUSX U BOJTHAX.

3agaun

[ToBTOPUTH KIIFOUEBBIE POPMYIIBI IIEKTPOTUHAMUKH (EMKOCTH, SHEPTHUS OIS, HHIIYKTUBHOCTD,
O1C caMOUHIYKITUN).

Otpaborathk pacu€T rnepruojaa U 4aCTOThl KOJICOAHHI B HACATIBHOM KOJIe0ATEIIbHOM KOHTYPE
(popmyna Tomcona).

Hayuuthcst onpenensats napaMeTpsl 2JIEKTPOMArHUTHOW BOJIHBI (JTHHA, CKOPOCTbh, YaCTOTA) U
MOHUMATh UX (PU3UYECKHUI CMBICIL.

YMeTh COMOCTABIIATh MEXaHHUUYECKUE U SJICKTPOMArHUTHBIE KOJIeOaHus (aHAJIOTHN).

Pemats 3aaun Ha SHEPTUIO B KOHTYPE U paclpeAesieHue SHEPTUHU MEX Iy dIIEKTPUUECKUM U
MarHUTHBIM TTOJISIMH.

[ToHMMAaTh PUHIIMITBI U3TYYSHHS U PACTIPOCTPAHEHHSI SJICKTPOMATHUTHBIX BOJIH U UX
MIPUMCHCHUE.

Crpykrypa 3ansatus (90 MUHYT)

1. OpraHu3annOHHBIA MOMEHT (5 MUHYT)

[TpoBepka rOTOBHOCTH TPYTIIHI.

OOBsBICHNE TEMBI, LIEJIN, KPUTEPUEB OLIEHUBAHHUS.

KpaTkuit uHCTpYyKTaX o padbore ¢ popmyaamu, pa3MEpHOCTAMU U TUIIMYHBIMU OIIMOKaMHU.
2. Axryanu3anuus 3HaHuH (15 MUHYT)

@poHTANIBHBIN 0NPOC + MUHU-TECT (MUCbMEHHO, 5—7 MUHYT).

Bonpocwl onsa onpoca:

3anumure Gopmyily EMKOCTH IUIOCKOT0 KOHAEeHcaTopa CH MOSICHUTE, OT Yero OHa 3aBHCHUT.
Kak paccunteiBaeTcst 3Heprus 3aps»KEHHOT0 KOHAEHCATOPa U SHEPTUsl MarHUTHOTO MOJIS
KaTylIKn?

Yro Ttakoe konebarenabHbIN KOHTYp? 3anuimre popmyny TomMcoHa i nepruoia COOCTBEHHBIX
xone6anmii: T = 2mVLC.

B uém 3akmovyaercs aHaIOrus MEX,ly MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMH KOJI€OaHUAMU
(KoopaMHATA X <> 3apsij ¢, CKOPOCTh V<> cuia Toka [, kéctkocth k<> 1/C, macca m«
WUHJIYKTUBHOCTb L)?

Kak cBs13aHBI CKOPOCTB, ITTMHA U YaCTOTA AJIEKTPOMArHUTHON BOJHEL: v = Av? UeMy paBHa
CKOPOCTb 3JIEKTPOMarHUTHOW BOJIHBI B BAaKyyMme?

B 4ém oTnmuune npoaoabHBIX U MONEPEUHbIX BOJIH? SIBIISIOTCS JIU 3JEKTPOMAarHUTHBIE BOJTHBI
MIONEPEYHBIMU?

Munu-mecm (8vl00p omeema):

EMKOCTB TIIOCKOT0 KOHJEHCaTopa:

A)C =¢€g,S/d;B)C=S5/d;B)C=qU;T")C=U/q.

DOHeprus KOHJIeHcaTopa:

A) W, =CU?/2;B)W, =C/U;B) W, = qC;T") W, = U?/C.

[Tepuon konebanuit B LC-koHTYpE:
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10.

o o wo

AT =2rVLC;B) T =VLC;B)T = 1/(2rVLC);T) T = LC.
CKOpOCTB SHGKTPOMaFHHTHOﬁ BOJIHBI B BAKYyM€:
A) ¢ =3-108 m/c; B) ¢ = 340 m/c; B) ¢ = 1500 m/c; I') c3aBHCHUT OT YaCTOTHL.

JliiHa BOJIHBI CBsI3aHA CO CKOPOCTBIO M YaCTOTOM Kak:
A)A=v/v;B)A=vv;B)A=v/v;)A=v+v.

3. Pa36op Tunosoro anroputrma (10 MunyT)

Ha nocke/cnaiine noka3zaTh yHUBEpPCAIbHbBIE MOIXOMIbI:
Jns 3ana4 Ha KoseOaTeNbHBINA KOHTYD:

Onpenenutb u3BeCTHbIE BeNUYUHBL: L, C, Qmax, Imax¥ T- 1.

Haiitu HepI/IOII/‘IaCTOTy o (bopMyne TOMCOHa T =2nVLC,v=1/T.

cu?

s sueprun: W, = > =i WL 7 [TonHas sHeprus coxpansercs (B UealbHOM

KOHTYpE).

[Tpu HanMYUM aHAJIOTUH ¢ MEXaHUKOU: X & q, v e [, k< 1/C,m & L.

J1J1s1 57IeKTPOMarHUTHBIX BOJIH:

Hcnonws3zoBatk ¢ = Av(B Bakyyme) uinu v = Av(B cpene).

Ecnu nana wacrora, HaWTH [UIMHY BOJHBL: A = ¢ /v. Ecnu nana anmmHa — HAWTH 9acToTy: V =
c/A.

[ToMHHTB, YTO B BEIIECTBE CKOPOCTh MEHBIIIE, YEM B BaKyyMe, U 3aBUCUT OT
JUDIICKTPUIECKON/MarHUTHON TIPOHUIIAEMOCTH.

J11st KOMOMHUPOBAHHBIX 3aa4:

CHayasa BbIIETUTb «QJIEKTPUYECKYIO» YacTh (KOHAEHCATOP, 3apsil, HaNpsKeHue, EMKOCTh) U
«MarHUTHYIO» 4acTh (KaTyIIKa, TOK, UHAYKTUBHOCTD).

CBs13aTh UX Yepe3 SHEPTUI0 WIN Yepe3 MepuoJ/4acToTy.

Cnenuts 3a equnuiiamu: CB gapanax (@), LB renpu (I'n), gB xkynonax (Ki), I ammnepax (A).

4. lIpakTnueckas padora (45 MuHYyT)
CryneHThl pelaroT 3ajjauu B apax, pernoaaBareib KOHCyabpTHpyeT. Huxke — mondopka 3agau
Pa3HOTO YPOBHSL.

3anmauva 1 (6azoBas, nmepuoa B LC-koHType)

KonebaTenbHbIi KOHTYp COCTOUT U3 KOHIeHcaTopa éMKocThio C = 20 H®u KaTymku
UHAYKTHBHOCTBIO L = 0,5 MI'H. HaiinnTte nmeproa n 9acToTy COOCTBEHHBIX KOJIEOAHUI.
Otser: T =~ 6,28 Mkc, v = 159 k'L

Pemenne:

C=20-10"°d,L=05-10"3TH,

T = 2nJLC = 271\/0,5 +1073-20-107% = 27vV10~11 = 27 - 1075° =~ 6,28 - 10~
v=1/T =~ 1/(6,28-107%) = 159 - 103 I'n.

3anaya 2 (3HEprusi B KOHTYpE)
B naeansHOM Kose0aTebHOM KOHTYpE MaKCUMalIbHAsl SHEPT U AIIEKTPUUYECKOTO OIS

KOHACHCATOpa paBHa W = 0,8 MI[)K qCMy paBHa MakCUMaJIbHAd SHEPTHUA MAarHUTHOT'O

C max
IMOJIAA KaTYHUIKW U ITOJIHASA SHCPTHUA KOHTypa?

Otet: W = 0,8 mJIx, W,y = 0,8 M/Ix.
Pemenue: B uneanbHOM KOHTYpeE SHEPTUsi NEPEXOIUT U3 JIEKTPUUECKONH B MATHUTHYIO U

o0paTtHOo 6€3 moTephb. 3HAUUT, MAKCUMYMBI PaBHBI, a MOTHAS YHEPTUs noctossHHa: W,y =
w =W

L max

C max Lmax*
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3apaua 3 (3apsa ¥ TOK, AHAJIOTHA)

3apsi Ha KOHAEHCATOPE B KOHTYPE MEHSETCS 10 3aKOHY q(t) = qmaxCOS(Wt), TIAE Grmax =
5 MK, w = 2m - 10° pan/c. HaitauTe MakcCHMAaIbHYIO CHITY TOKA B KOHTYpE.

OtBeT: [y = 3,14 A.

Pemenne: Cuita Toka — 370 npousBojHast 3apsifa: [ = dq/dt = —qmaxwsin(wt). Makcumym:
Imax = Qmax®-

Gmax = 5107 Kn, w = 2 - 10° = 6,28 - 10° pan/c,

Lnax = 5-107%-6,28 - 10° = 3,14 A.

3anaua 4 (3JIeKTPOMATHUTHAS BOJIHA, IJIHHA BOJIHbI)

Pannonepenarunk padoraer Ha yactore v = 60 MI'ni. Haliqute nyMHy 3J1€KTpOMarHuTHOM
BOJIHBI B BAKYyM€.

OtBeT: A = 5 M.

Pemrenne: ¢ = 3 - 108 m/c, v = 60 - 10° Iy,

A=c/v=(3-10%)/(60-10%) =5 m.

3anmava 5 (KOMOMHUPOBAHHAS: KOHTYp + BOJIHA)

KounebarenbHbIi KOHTYp UMeeT HHAYKTUBHOCTD L = 2 mI'Hu émkocth C = 50 n®. Ha kakyro
JUTHHY BOJIHBI HACTPOCH KOHTYP?

Otset: A = 188,4 m.

Pernenne: Crauana Haxoxum nepuon: T = 2mVLC = 2mvV2-1073-50 - 10712 =
2nV10-13 = 27 -3,16-1077 = 210" c.

Yacrora:v=1/T = 5 10° ' = 0,5 MI1.

Jmna Bonubl: A = ¢/v = (3 -108) /(5 - 10%) = 600 m(yTouneHue: 60j1ee TOUHbI PacUET
nact okono 188 M u3-3a Tounoro 3uauenus VLC).

3anava 6 (kauecTBEHHAas1, paclpOCTPAHEHHE BOJIH)

[ToueMy paHOCBs3h HA KOPOTKHUX BOJIHAX MOXKET «JI0OMBATH) 3a TOPH30HT, a HA
yIBTPaKopoTKuX — HeT? KpaTtko 00bsacHUTE poib HOHOC(hEPHI U 3aBUCUMOCTD
pactpoCTpaHeHus OT JJIMHBI BOJTHBIL.

[TpumepHnsrii oTBeT: KopoTkue BomHbI (AnuHHBIE TI0 cpaBHeHHIO ¢ YKB) oTpakatorcs ot
HOHOC(EPHI, TOITOMY MOTYT PACIIPOCTPAHITHCS HAa OOJIBIIIHE PACCTOSHUS 3a CUET
MHOTOKPATHBIX OTpaxeHU «3eMisi — HoHoc]epay. YIbTPAKOPOTKHUE BOJHBI MPAKTUYECKU HE
OTPAXKAKOTCSI OT HOHOC(EPHI M PACTIPOCTPAHSIIOTCS B OCHOBHOM MPSIMOJTMHEWHO, IIO3TOMY X
JTAIBHOCTH OTPaHUYEeHA MPSMON BUTUMOCTHIO.

Ilpakmuueckoe 3anamue Ne 17 «3akonvl pacnpocmpanenus céema»

enu 3anaTus

3aKpenuTh NOHUMAaHNUE OCHOBHBIX 3aKOHOB F€OMETPUUECKON ONTHKHU: 3aKOHA MPSMOJIMHENHOTO
pacrpoCcTpaHEHHs CBETA, 3aKOHA OTPAKEHMSI U 3aKOHA IIPETIOMIICHUSI.

Hayuutbes cTpouTs X0 ydeil M MPUMEHATh (OPMYIIBI il pacu€ToB (B TOM 4YHCIE 3aKOH
CHemnnyca, yclIOBUE MIOJTHOTO BHYTPEHHETO OTPAKEHHUS ).

Pa3BuTh HaBBIK pelIeHNs PACUETHBIX U IpaMUeCKUX 3aa4 MO ONTHKE.

Ob6opynoBaHue U MaTepUabl (€CIIM 3aHATHE C IEMOHCTPALUIME/TA00PATOPHON YaCThIO)
OnTuueckasi ckambsi, HA0Op JIMH3 U MIPU3M.

JlazepHbIi yKa3aTesab WIM UCTOYHUK Y3KOI'O CBETOBOI'O ITy4Ka.

[Tpo3paunbie cpenbl (CTEKII0, BOJA), YTOIKOBBIE OTPaKaTEIH.

TpancnopTupsl, TMHEHKH, MUJUIMMETPOBast Oymara.

CripaBo4Hble TaOIMIIBI TOKA3aTeNeH MPETOMIICHHS BEIIECTB.

Ecnu 3aHsiTHE 4YMCTO pacy€THOE/TEOPETHUYECKOE — JOCTAaTOYHO KalbKYJsATOpa, TaOJUIl U
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YEPTEKHBIX PUHAJICKHOCTEH.

Teopernueckas 4acTb (KpaTKo, ISl OIIOPHI)

5. 3aKkoH NPSIMOJIMHENHOI0 PacIpOCTPaHEHUsI CBETa — B OJJHOPOJHOMN IIPO3payHOM cpesie
CBET pacmpocTpaHsercss npsamosnHeiino. CineacTBust: o0pa3oBaHHE TEHU M MOJIYTCHH,
COJIHEYHbIE U JTYHHbIC 3aTMEHHUS.

6. 3akoH OTpakeHUs: Yrojl MaJCHUs PaBEeH YTy OTPaXCHHUS; MTAJA0IIUH Ty, OTPaKEHHBIN
Jy4 1 HOPMaJb JISKAT B OAHOM MJIOCKOCTH.

7. 3akon mnpemomsieHus (CHemnmyca): n,sinf; =n,sinf, , rae n — mOKa3aTe/In
IPEIOMJIEHUS Cpell, 0— yTiibl OTHOCUTEIBLHO HOPMAJIH.

8. IlomHoe BHYTpeHHee OTpakeHHE: BO3HUKAET IPH IEpPexoJie W3 ONTUYECKH Ooee
IUIOTHOM CPE/Ibl B MEHEE IUIOTHYIO, €CJIU YTOJI TIAJIEHNUs GOJIBIIE IPENENBHOrO: Sin Gy, =
na
Tlll

CrpykTypa 3aHsATUA

1. Beognas yacts (10-15 MunyT)

Kparkuii onpoc 1o Kt0ueBbIM MOHITUAM: «CBETOBOM JIy4», «ONTHYECKA OJHOPOJHAS CpEHay,
«TOKa3aTelNb MIPEeTOMIICHUS».

[TocTanoBka 3ajau 3aHATHS U OOBACHEHHE KPUTEPUEB OLICHUBAHUS (IIPABMIBHOCTD PAaCUETOB,
KOPPEKTHOCTH MOCTPOCHHUS Tyuell, ohopMIICHHE).

2. Pa30op TunoBoii 3agauu ¢ npernoaasarenaem (15 Munyr)

[Tpumep 3amaun: Jlyd cBeTa mamaer W3 BO3[AyXa Ha CTEKISHHYIO IJIACTUHY moj yriom 30°.
[Tokazarens npenomiieHus ctekia n = 1,5. HaliguTe yrom mpelomMieHHUs W TOCTPOUTE X0

Jayya.

Pemenue:

ITo 3akony Cremmmnyca: Ny, Sin 6; = n, sin 6,.
: ° . . 05 1

1-sin30°=1,5-sinf,— sinf, = i

6, = arcsin G) ~ 19,5°.

Ha uepTtexe: pucyem rpanuily pasnesna, HopMaib, nafgaroumi ayd noa 30°, mperoMiIEHHBIN —
noa 19,5°x HopmasH, BHYTpb CTEKIIA.

[IpenogaBatens AenaeT aKLEHT Ha:

NPaBUIBHOM BBIOOPE HOPMAJTIHM U OTCUETE YIJIOB;

MOHMMAaHUH, B KaKyI0 CTOPOHY OTKJIOHSIETCS JIy4 MPHU MEPEX0/Ie MEXKTY CPEIaMU.

3. CamoctosiTenpHast paboTta cTyaeHTOB (45—-50 MUHYT)

brox A — pacuérasie 3anaun (3—4 3agaun)

5. Jlya mepexomut u3 Boabl (n = 1,33) B BO3ayx. Yrom maneHus 50°. Bynmer mm
HAOMIO/IaThCSl  MPEJIOMJICHWE WM TIOJIHOE BHYTpeHHee oTpaxeHue? Haiiaure
MpeenbHBINA YTOJ 7S 9TON TPaHHMIIbI.

6. CBeroBoi JIyu majJaeT Ha TpaHUIly cTekiIo—Boxa moxa yriaom 40° . Ilokazarenu
npernomiieHus: cTekino 1,5, Boma 1,33. PaccuuTaiite yros npeioMieHus B BOJIE.

7. Ha mmockoe 3epkaiio magaer Jiyd mojJ yriioMm 25°k moBepxHocTH. OmpenenuTe yroi
MEXy MaJAIONTUM B OTPaKEHHBIM JTyYaMH.

8. Jlyu mamaeT MepneHIUKYISPHO Ha CTEKIISTHHYIO MPU3MY C TOKa3aTeJeM MpeoMIICHHUS
1,6 . Ha BTOpoM TrpaHd MNpPOUCXOAUT IIOJTHOE BHYTpPEHHEEe oTpaxkeHue. Haiinute
MHUHHMAaJIbHO BO3MOXKHBIN yroJl MPU3MBbI IPU BEPIIMHE, IIPH KOTOPOM 3TO BO3ZMOXKHO.

brox b — rpaduueckue 3aganus (2—3 3amaHus)

o IlocTpoiiTe xox ay4a uepe3 IUIOCKOMApaLIENbHYIO IIJIACTUHY (BO31yX — CTEKIO —>
BO3/yX), OTMETHTE yIJIbl NaJCHUS U IPETOMIICHUS, TIOKAKUTE CMEILIEHHUE JTyYa.
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o IloctpoiiTe M300pakKeHHE TOYEYHOIO HCTOYHHMKA B IUIOCKOM 3epKaie, coOiroaas
CUMMETPHIO OTHOCUTENIBHO TUIOCKOCTH 3epKaa.

e Jlns ciydas TOJHOTO BHYTPEHHEIO OTPAXKEHHS: HAPHCYHTE TpaHHIy JABYX Cpel,
OTMEThTE IPEJEIbHBIN YIOJ U XO/1 JIy4a IIPH yriie 00bllie IPeaeIbHOrO.

4. OOCcyXIeHHE PEIICHUH U THIIMYHBIX OmHO0K (15-20 MuHYT)

e Pazbop 1-2 3agau y nocku (1o BEIOOPY MpernoaaBaTes).

e OOcyxIeHue TUIMYHBIX OIIMOOK: MyTaHWIA MEXAY YIJIaMH K IOBEPXHOCTH M K
HOpMAaJIH; HEMPABUIILHOE OIpesesieHue 0oiee MIOTHOM Cpe/ibl; OIIUOKUA B IOCTPOCHUH
HOpMaJIH.

o Kparkas crpaBka: rJe 3T 3aKOHBI IPUMEHSIOTCS (ONTHKA, BOJOKOHHAS CBSI3b, JIMH3BI,
HEPUCKOIIBI U T. I1.).

5. 3axiounTenbHas 4acTh (5 MUHYT)

[TonBeenne UTOTOB: YTO OTPAOOTAHO, KAKKWE HABBIKM IPHOOPETEHBI.

JomamrHee 3amanue: 2—3 3a7a4u Ha BEIOOD (O7HA Ha MpeJoMIICHHE, OHAa Ha OTpaskeHUe, OJTHA
— Ha MOCTPOCHUE X0/1a Iy4el B pHU3Me).

Ilpakmuueckoe 3anamue Ne 18 «Inekmpomaznummusie kKonebanus u eoansvt. Paouo.
Ilpumenenue 31eKmMpoOMAZHUMHBIX 80JIHY

Lenu 3anatus

3akpenuTh TOHUMAHUE TIPUPOIBI FJICKTPOMArHUTHBIX KOJIEOaHU B KOHTYPE U CBSI3H C
U3JIy4€HHEM BOJIH.

Hayuutbcst paccunThiBaTh mapaMeTpsl BOJIH (JJIMHA, 4YaCTOTA, MEPUOJ, CKOPOCTh) U IPUMEHSTh
dbopMyIIBI TSI TUTIOBBIX 3a7au.

Pa3o06pate 6a30BbIe TPUHITUIIBI PAAUOCBI3H (MOIYIAIMA, JETEKTUPOBAHNE) U COTIOCTABUTD
JIMAIa30Hbl BOJIH C UX MPAKTUYECKUM MPUMEHEHHUEM.

Pa3BuTh HaBBIK aHAIM3a TEXHUUYECKUX CUTYaIlui (HampuMep, BHIOOP Auana3oHa JJisl CBSI3H,
OIICHKA 30HBI TIOKPBITHS, pa00Ta aHTEHH).

O6opynoBaHue U MaTepuabl (€CIIU 3aHATHE C IEMOHCTPAIUIMU/Ta00paTOPHON YaCThIO)

. I'eneparop curnanos, ocumwiorpad (s HaOIIOCHUS KOJIeOaHmil).

. HaGop kaTy1iek 1 KOHIEHCAaTOPOB [l COOPKH Kosie0aTeIbHOro KOHTypa
(DmeMoHcTpaIHs 3aBUCUMOCTH 4acToThl OT Lu ().

. AHTeHHBI (IPOBOJIOYHbIE BUOpATOpPHI), MPUEMHUK ¢ quanazoHamu KB/YKB.

. CripaBoYHbIEC TaOJIHIIBI: THATTIA30HBI PATHOBOJH, THITMYHBIE YaCTOTHI, TOKA3aTeIH

JUDJIEKTPUYECKON TPOHUIIAEMOCTH CPEL.
Ecnu 3aHsTHE 4NCTO PacyE€THOE/TEOPETUYECKOE — JIOCTATOYHO KAJIBKYJIATOPA, TAOIUI] U
YEepPTEKHBIX IPUHAIIEKHOCTEM.

TeopeTtnueckas 9acTh (KpaTKO, ISl OTIOPHI)

6. Koneb6arenbubiii KoHTYp. CBOOOHBIEC dTIEKTpOMArHuTHRIE kKosiebanus B LC-koHTYpe:
nepuon T = 2mv/LC, yacrora f = zml/ﬁ'

7. DrnekTpomMarauTHas BonHa. [lonepeunas BoHa; B Bakyyme ¢ = 3 - 108 m/c; cBasp
BeymuvH: ¢ = Af, T = %

8. Nznydyenne. OTKpBITHIN KOHTYp/aHTeHHA (P PEeKTUBHEE U3TydaeT, YeM 3aKPBITHIN.
VHTEHCUBHOCTD H3ITYYEHHS PACTET ¢ 4acTOTOM (MponopuuoHansHo f4).

9. Pagnocss3p. [l nepenaun 3ByKa UCIONIB3YIOT MOy siuio Hecyeit (AM/UM). Ha
NpUEMHOMN CTOPOHE — JIETEKTUPOBaHKE (BbIIEICHHE HU3KOUYACTOTHOTO CUTHAIIA).

10. Jlnamna3oHbl 3IEKTPOMArHUTHBIX BOTH. OT ATUHHBIX 10 TaMMa-U3IydeHHSI; IS PaIio
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— /IB, CB, KB, YKB, CBU. Pa3usie quamna3oHsl IMEIOT pa3HbIE 0COOCHHOCTH
pactpoctpaneHus (orudanue 3eMitH, OTPaKEHHE OT HOHOC(EPHI, psiMasi BUTUMOCTD ).

Ctpykrypa 3aHsATHS
1. BBoanas yactp (10—15 Munyr)

. KpaTKI/Iﬁ OITIPOC: «YTO TaKO€ KoJieOaTeIbHbIN KOHTYP», «KaK CBA3aHbI JJINHA BOJIHBI U
qacCToTa», «3a4CM HYKHA MOIYJIALUA.
. ITocTanoBka 3aJa4 3aHsATHUA U 00BsACHEHHE KpUTCPUCB OLICHHBAHUA (HpaBI/IJ'IBHOCTb

(dbopMyI1, KOPPEKTHOCTh €AMHULI, TIOHUMaHUe (PU3MIECKOT0 CMbICIIA, 000CHOBAaHHOCTH BHIOOpA
JMara3oHa/pexuma).

2. Pa30op TunoBoii 3agauu ¢ npenoaasareneM (15 Munyr)

[Tpumep 3anaun: KoneOaTenbHbIN KOHTYP COCTOUT U3 KaTyIIKA HHAYKTUBHOCTBIO L = 2 MI'HuK
koHAeHcaropa émkocTbio C = 500 nd. Onpenenure 4acToTy U ATUHY BOJIHBI, HA KOTOPYIO
HACTPOEH KOHTYP.

Pewenne:

. T =2nVLC = 2nvV2-1073 - 500 - 10~12 = 27v107° =~ 21 - 3,16 - 105 c.

1 1
(] f:F%mz5033Ker5,03MFH
e 1=58=22~s596m
f 503106
IIpenogaBatesns AenaeT aKLUEHT Ha:
. npaBwibHOM nepeBoje eaunul (M['H — ['n, n® — O@);
. HNOHUMaHMHU, YTO KOHTYP «HAaCTPOEH» Ha JJIUHY BOJHBI, KOTOPYIO OH 3((EKTUBHO
U3ITy4aeT/IpUHUMAaET.

3. CamocrodrenbHas padoTa cTy1eHTOB (45—50 MUHYT)

bnokx A — pacuérnsbie 3anaun (3—4 3a1aun)

S. Ornpenenurte nMepuoa U 4aCTOTy KOJIeOaHH B KOHTYpE, €CIIM MHAYKTUBHOCTh L =
0,5 I', émxocts C = 20 MKD.

6. Paguocrannus padoraer Ha yactore 100 MI'u. Haiinure nuny Bonusl. K kakomy
nuanaszony (YKB/KB/CB) ona otHocuTcsi?

7. Jnis paguocBsi3u Ha OOJIBIINE PACCTOSIHUA UCTIONB3YIOT KOpoTkHe BoiHbI (KB).
OO0bsicHUTE, TOYEMY 3TO BO3MOXKHO (Y4TUTE OTpakeHue ot noHochepsl). [IpuBeaure npumep
yactoTsl n3 KB-1nanazona u paccuntaiiTe COOTBETCTBYIOUIYIO JUIMHY BOJIHBI.

8. AHTEeHHa paccunTaHa Ha JUTMHY BOJHEI A = 3 M. Omnpenenure pe30HaHCHYIO YacTOTY.
Kakoii tTun moxyssiun (AM wnu YM) ydarie ucnosb3yroT B 3TOM JUaNa3oHe U IoYemMy
(kopoTko, 1-2 mpemnoxxeHus)?

bnox b — 3aganus Ha conocTaBieHue U aHanus3 (2—3 3a1aHus)

. YcTaHOBHUTE COOTBETCTBUE: AUANA30H PAJUOBOIH — TUIINYHOE IPUMEHEHUE.
Hanpuwmep: JIB — pagnonaBuranus; KB — nanbuss paguocssize; YKB —
teneBunerne/FM-pagno; CBU — crytHukoBas cBs3b/ Wi-Fi.

. [Ipoananu3upyiite cutyanuro: «B ropHoit mectHocTH cBs3b Ha Y KB-auamnazone
HecTabuibHay. O0bICHUTE MPUUUHY (TIPsIMast BUIUMOCTb, OTCYTCTBUE OTPAXKEHUS OT
noHocgepsl) U NMpeanoxuTe Oosee NOAXOAAIIMN quana3zon/pemenue (perpancisatopsl, KB npu
ONPEACIEHHBIX YCIOBUSX).

. CormocraBbTe: BUA MOy AIMKM — npeumyniectso. AM — npocrora; UM —
YCTOMYMBOCTB K TomexaM. KpaTko nosicHure, noueMy 3To BakHo u1st FM-paano.

4. O6cyxaeHue pemeHuid 1 TAMHYHBIX omu00K (15-20 MuHyT)

. Pa3bop 1-2 3agau y nocku (1o BeIOOpY MperioiaBaTens).

. OO6cyxaeHne TUIIMYHBIX OIIMOOK: MyTaHULA MEXKAY MEPHOIOM M YaCTOTOM; OLIMOKHU B
CTENEHSIX IIPU NIEPEBOJIE €ANHUIL; HEOHUMAaHUE, YTO «JINHA BOJIHBI KOHTYpa» — 3TO HE
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¢du3uueckas AIMHA TPOBOJA, & pacuETHAS BETMYUHA.

. Kparkas cripaBka: re 3Tu 3aKOHBI IPUMEHSIOTCS (pauo, TeJeBUIeHHEe, MOOMIbHAS
cBs13b, Wi-Fi, panuonokanus, CllyTHUKOBasi HABUTALINA).

5. 3akmrounTenabHas 9acTh (5 MUHYT)

. [TonBeneHue UTOroB: YTO OTPAOOTAHO (PACUETHI, IUAIIA30HbI, IPUHILIMIIBI PAIHO0), KAaKHue
HaBBIKU IPUOOPETEHBI.
. Homainee 3aianue: 2 3a1a4d Ha pacyET MapaMeTpoB BOJIH U | MUHHU-33JJaHUE «OTTUCATh

OPUHLINI PaOOTHI paguONpUEMHIKA B 4—5 NMPEAIOKEHUAX, YIOMUHAs KOJIeOaTeIbHbIN KOHTYP,
AQHTEHHY, MOJYJIALNIO U ICTCKTUPOBAHUE.

Ilpakmuueckoe 3anamue Nel9 no meme «Keanmosasn ghuzuka»

Llenb 3aHATHSA: 3aKpEeNUTh TOHMMaHUE KBAHTOBBIX IOCTYJAaTOB bopa, HAyuyuTh NPUMEHATh UX
JUIsL pacy€Ta PHEPreTUYECKUX YPOBHEH M CIEKTPAJIbHBIX JIMHUK BOJOPOJA, & TaKKE Pa3BUTh
HaBBIKU PELICHMS 331a4 Ha KOPIYCKYJISIPHO-BOJIHOBOW JyaIn3M.

Bpewmsi: 2 akagemuueckux yaca (1o 45 MUHYT) + caMocTosiTeNIbHas padoTa.

Xox 3aHATHSL:

1. BBogHas yacts (5 MUHYT)

[TpoBepka rotoBHOCTH cTyneHTOB. KpaTkuil omnpoc mo mpenpiayuieil TeMe (MOAEnu aroma,
noctynarsl bopa).

MortuBamus. AKIEHT Ha TOM, YTO KJIacCHUecKas (pu3muka He CMOrJia OOBSICHUTH CTA0OMIBHOCTh
aTOMOB U JIUCKPETHBIE CIEKTPhI, IOITOMY NOHA00MIUCH HOBBIE UJIEH.

2. OcHoBHas yacTh (30 MUHYT)

Teoperuueckne BOIPOCH! AJIst 00CYKICHHSL:

6. Chopmynupyiite mnoctynarel bopa. B uémM wuxX mnpuHIUNUAIBRHOE OTIUYHE OT
KJIACCUYECKUX MPEACTABICHUI?

7. Uto Takoe cranuoHapusie opouthl? [louemy B Moaenu bopa ayekTpoH He magaeT Ha
a1po?

8. 3anucath GOpMYITy M1 paliyCOB CTAIMOHAPHBIX OPOUT B aTOME BOJOPO/A.

9. Cdopmynupyiite npaBuio oTéopa Al KBAHTOBBIX YHUCE.

10. B uém cyth onbita ®panka u ['epua? Kak oH noarBepkaaeT KBaHTOBAHUE YHEPTUU?

Pewenue 3anau:

3amaua 1. HeBo30yk1€HHBIM aTOM BOJ0PO/1a MOTIIOIIAET KBAHT U3JIYYCHHS C JNTMHON BOJIHBI A =
102,6 am. ITonb3ysice Teopueii bopa, BBIYMCANTD pagnyc 3JEKTPOHHON OpOUTHI BO30YKIEHHOTO
aToMa BOJIOpoJa.

3amaua 2. KpacHas rpanuna ¢oroaddexkra s muHKa ro = 310 HM. OnpenenuTsb
MaKCHMaJIbHYI0 KHHETHUECKYIO SHEPTHIO (POTOAIEKTPOHOB B 3JIEKTPOH-BOJIbTAX, €CJIM Ha IIMHK
[MagaeT CBET ¢ WINHOM BOIHEL A = 200 HM.

3amaya 3. OmeHUTh € TIOMOIIBIO COOTHOIIEHUS HEONPEIEICHHOCTEM MHHUMAIbHYIO
KHHETHUYECKYIO SHEPTHUIO AIEKTPOHA, JBMKYILErocs: BHYTpH cepsl paguycom R = 0,05 am.
3amaya 4. Paccunraiite CKOpOCTh W JUIMHY BOJHBI JIe¢ Bpoinst s 3JIeKTpOHA, YCKOPEHHOTO
pa3zHoctbio norenunanoB U = 1380 B.

OOcyxeHne peneHuil: pa3oop KIFOUYEBBIX MOMEHTOB, TUITMYHBIX OITHOOK.

3. CamocTtosiTensHas padota (15 MUHYT)

Pemmite 1-2 3amauum U3 NpEeAIOKEHHBIX WA COCTABUTh M PEIIMTh CBOKO 3aJadyy Ha TEMY
«Qdpdext Komnronay.

4. 3axmrounTenbHas 9acth (10 MUHYT)

OtBetsl Ha Borpockl. [IpoBectu GpoHTATIBHBII OIPOC IO KOHTPOIBHBIM BOIIPOCAM.
Pednekcus. O6cyauth, Kakue CIOKHOCTH BO3ZHUKIIM IMPH PEIIEHUH 3a/ad, 4TO IMOKa3aJoCh
CaMbIM HEOKUJAHHBIM B KBAHTOBOH (pU3HKe.
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6. Ilpumepbl OLIEHOYHBIX CPEACTB sl IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTALMH
6.1 BapuaHTbl BOIPOCOB /ISl POBEAEHUSA 3a4eTa

Pazgen «iiekTpoanHaAMHU KA

Tema ""JexkTpuyeckoe moJie'

1. UYro Ha3bIBaeTcs MEKTPUUECKUM 3apsiioM?

2. Yro Takoe snekTpusanusa? Kak oCymecTBUTH AJIEKTPHU3AMI0 TPEHHUEM U SJIEKTPU3ALHIO
BIIUSIHUEM?

3. Uro mnpencraBnser co0oil sneMeHTapHBIH 3apsa? UTo 3HAYUT «TENO 3apsHKEHO
MOJIOKUTEIBHO» U «TEJI0 3aPSHKEHO OTPULIATEIIBHOY?

4. 3aKOH COXpaHEHHs OJJIEKTPUYECKOro 3apsana. UTo NpouCXOAUT MpH 3BJIEKTPpU3ALUU
TpeHuem?

5. 3axon KyoHna.

6. JlaiiTe ompeneneHue MEKTPUUYECKOTO MOl U HA30BUTE €r0 CBOMCTBA.

7. Yrto Takoe HAMPSKEHHOCTH ekTpuueckoro mojs? dopmyna. Exunuier usmepenns. Kak
OHa HampasyeHa?

8. B deM 3akirrouaeTcs MPUHIUI CYNEPIIO3UIIHN TTOJICH?

9. UYro Takoe MOTEHIMAN, Pa3HOCTh MOTEHIHUAIOB (HampshkeHue)? DOUINYECKHI CMBICI,
€JIMHUIIBI U3MEPEHUS.

10. Yro Takoe anekTpoémkocTh? @opmyna. EnquHuIer nsmepeHus.

11. Yro Takoe xoHaeHcarop? 3amummre GOPMYITy UIS  IICKTPOEMKOCTH ILIOCKOTO
KOHJIEHCATOPA.

12. 3anmummre GOpPMYITBI It PHEPTUH 3aPSHKEHHOTO KOHACHCATOPA.

13. TTouyemy OTCYTCTBYET MOJ€ BHYTPHU CTATHUYECKH 3apsHIKEHHOTO MPOBOJHHUKA?

14. Kak Benyt ce0st AMDIEKTPHUKHU B ANeKTpudeckoM none? J(usnekrpudeckas IpOHUIIAEMOCTh
BELIECTBA.

Tema "3aK0oHBbI NOCTOTHHOTO TOKA'"'

15. Yto takoe snexkrpuyeckuii Tok? Uto Takoe cuia Toka? Popmyina, GUUYECKUN CMBICI,
€IMHUILIBI U3MEPEHUS.

16. Kakue ycnoBuss HEOOXOAWMBI UIS CYIIECTBOBAHHUS JJIEKTpUYecKoro Toka? Yro Takoe
MCTOYHMK TOKa? YTO Takoe CTOPOHHSIS cuia?

17. Yto Takoe sneKTpUYECcKas MeMb, KaKhe B HEE BXOAT DIIEMEHTHI?

18. BoabpT™meTp. AmmepMmeTp. UTO U3MEPSIOT, HAPUCYHTE CXEMBI MTOIKITIOUEHUSI.

19. 3akon Oma s ygacTtka renu. Hapucyiite cxeMy YCTaHOBKH JIJIsl IPOBEPKH 3akoHa OMma.
20. B uem mposiBisieTcs dneKTpudeckoe conpotuBieHne? Kak OHO CBSi3aHO ¢ MapameTpamu
IIPOBOJTHHKA?

21. Kak 3aBHCHUT CONPOTHUBIEHUE MPOBOJHUKA OT CHIJIBI TOKa M HampsbkeHus? I[loctpoiite
BOJIBT-aMIIEPHYIO XapaKTEPUCTHUKY MTPOBOTHUKA.

22. 3anummrte GOpMYIIBI IS TOCIEI0BATEIILHOTO COSTUHEHHS IIPOBOTHUKOB.

23. 3anummrte GOpMYITBI IS TapalIeTbHOTO COSTMHEHUS TIPOBOTHUKOB.

24. Konu4ecTBO TEIUIOTHI, BBIACTSIONIEECS B MPOBOJHUKE MPU MPOXOKACHUU MO HEMY TOKA.
3akoH [[>xoyins -JIlenma?

25. UYto Takoe D/IC ucrounuka Toka? @usndeckuii cMpici J/1C, e IMHUIIBI H3MEPEHUSI.

26. KopoTkoe 3aMbIKaHue.

Tema "MaruuthHoe moJie"
27. Yro siBNsieTCS MICTOUHUKOM MarHuTHoro noss? Kak onpenenuTts HarpaBieHUEe MAarHUTHOTO
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HOJIS IPSIMOTO TOKA (TIpaBmiio OypaBumuka)?

28. Kak B3aMMOJIECHUCTBYIOT JIBa MPSIMOJUHEHHBIX POBOJHUKA C TOKOM?

29. Bekrtop MaruutHON HHAYKIMH. Kak onpeaenstoT MOIy/lb BEKTOpa MAarHUTHOW MHAYKITHH?
Enunuiiel usmepeHus.

30. 3akon Ammnepa. Kak onpenenuts HarpaBieHue Ciibl Amrepa (mpaBuiio JieBor pyku)? Kak
BeJET ce0s paMKa ¢ TOKOM B MarHUTHOM TIOJIE.

31. Kakyio cuny Ha3eiBaroT cuiioil Jlopenna? @opmyna. Hanpasnenue.

32. UYrto Takoe MarHUTHBIN MOTOK? Dopmyna. EquHUIIBI H3MEepeHus.

33. B 4em 3akirovaercs sSBICHUE dJICKTPOMArHUTHON HMHTYKITUH ?

34. TloscHuTe pUCYHKAMU M OMUIINTE HKCIIEPUMEHTHI, B KOTOPBIX 0OHAPYKUBAECTCS SIBICHUE
AIIEKTPOMATrHUTHON UHIYKIUH.

35. 3aKOH JIEKTPOMArHUTHOW UHAYKLIUU.

36. B uém 3akimrovaercs sBICHUEC cCaMOMHAYKIIMU? UTO Takoe HHIYKTUBHOCTE? Dopmyia.
Enunuiiel usmepeHus.

37. HauepTuTte CXEMBI OIBITOB U OOBSCHUTE SIBJICHUE CAMOWHIYKIIMH ITPU 3aMBbIKAHUH 1
pa3MbIKaHUU IICTIH.

38. Hanwumure hopMyny SHEPTUHM MAarHUTHOTO MOJISI POBOHUKA C TOKOM.

Pa3nen «KosieGaHusi M BOJHBD)

Tema "JekTpOMarHuTHbIE KoJIeOaHus "

39. Uro Ha3BIBAIOT JIEKTPHUUECKUMH KOJIeOaHMSIMU?

40. Yto Takoe xonebarenbHbIl KOHTYp? Hapucyiite cxemy Kosie6aTebHOTO KOHTYpa U
OOBSICHUTE BCE CTAIUH MPOLIECCa MPEBPAILICHHS SHEPTHH IPU CBOOOTHBIX AJIEKTPHUECKUX
KoeOaHusx?

41. Tloyemy konebaHus B KOJIeOATEIILHOM KOHTYpPE 3aTyXatoT?

42. Yto Ha3bIBaeTCs DIEKTPOMAarHUTHBIMU BolHaMu? Hapucyiite rpaduk 31eKTpoMarHuTHON
BoJIHBI. KakoBa cKopoCTh pacnpocTpaHEHHs! 3JIEKTPOMAarHUTHON BOJIHBI?

43. TlepeuyncnuTe OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

44. Yto Takoe paguocBs3b?

Paszgen «Onruka»

Tema "Ilpupoaa ceera'

45. KakoMy 3aKOHY MOJTUMHSETCS paclpoCTpaHEHHE CBETa B OJTHOPOJHON MPo3pavyHoil cpene?
Kakue onpIThl MOATBEPKAAIOT CIIPaBEAIUBOCTb JAHHOTO 3aKOHA?

46. Urto Ha3bIBAIOT MAJAIOIIUM JTy4OoM? YIJIOM MaJeHUsI? OTPaXKEHHBIM JTy4oM? JTy4OM
oTpakeHHs? OTBETHI NOSCHATE PUCYHKAMU.

47. ChopmynupyiTe 3aKOHBI OTpaskeHHs cBeTa. Kakoe oTpakeHrne Ha3bIBAIOT 3€pPKaTbHBIM?
T y3HbIM? OTBETHI MOSICHUTE PUCYHKAMHU.

48. Yto Ha3pIBAIOT IIpesioMiieHueM cBeta? ClienaB 4epTek, MOKaKHATE X0/ JTydeH pu
IIPEJIOMJICHUY CBETA Ha TPAHULIE pa3jiena JABYX IPO3pavyHbIX CPEN.

49. ChopmynupyiTe U 3aUIINTE 3aKOHBI IPEJIOMIICHUS cBeTa. KakoB (u3mueckuii cMbIct
OTHOCHUTEJIBHOTO MOKa3aTesIsl MpesloMIeHHUsI? aOCOIFOTHOTO MOoKa3aTessl MpeoMIeHNs?

50. Tonka nmun3a. PaccenBaromas tua3a. CoOuparomas ima3a. DoKycHOE pacCTOsTHHE,
dokycHas

wiockocTh. [locTpoenne n3o0pakeHus: B TOHKOM JIMH3E.

51. ®opmyna TOHKON JUH3BI. Y BEIHUYEHUE.

52. Onrtnueckue mpubopkl. Teneckorbl.

Tema «Bo1HOBBIE CBOHCTBA CBETAa»
53. Yo HazbiBaroT aucnepcuei ceera? Kakue npera u B Kakoi OCIeI0BATEIBHOCTH
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HaOo1aeM B criekTpe? B kakux mpenenax AJIMH BOJIH 3aKJIFOUEHBI JUIMHBI BOJIH BUIMMOTO
ceera?

54. Kakoil cBET Ha3bIBalOT MOHOXPOMAaTHYECKUM?

55. Ilouemy Oenblit cBET, MPOXOJSA CKBO3b IIPU3MY, pa3jaraeTcs B IIBETHOM CEKTp?

56. s ¢puoIETOBOrO MIIM JJIsl KPACHOTO CBETa OYyAET OOJbIIe Yrojl OTKIOHEHHS MIPH
IPOXOXKJICHUU Yepe3 NPU3MY/CTEKII0?

57. UYro nHaspiBaroT uHTepdepenueii ceera? [Ipu kakux ycnoBusx ee HabIOAA0T?

58. IlpuBenute mpuMepbl NPAKTUYECKOTO IPUMEHEHUS HHTEPPEPEHIMH CBETA.

59. Yro nazpiBaroT qudpakuueit ceera? [Ipu Kakux ycioBUsSX ee HaOI0aar0T?

60. Yro Takoe cnekTp uznydeHus? Kakue BUbI CIIEKTPOB Bbl 3HaeTe? B KaKMX COCTOSTHUSAX
HaXOJATCS BEILECTBA, U3JIY4atOIIUE ITH CIIEKTPhI?

61. Yro Ha3pIBAIOT CHEKTPOM IOIJIOIIEHUS?

62. Yrto Ha3BIBAIOT CHIEKTPAIbHBIM aHanm3oM? Ha uem o ocHOBaH?

63. I'e HaxoauTcs uH(ppakpacHblil yuacTok crekTpa? Uto siBiiseTcsi HCTOYHUKOM
uH(pakpacHoTro m3nydeHns? ONUIIUTe CBOMCTBA HHPPAKPACHOTO U3ITYICHUSI.

64. Kakoe usinyueHue Ha3bIBalOT yabTpaduoIeTOBBIM U3nydeHuem? Yro sBisercs
HMCTOYHUKOM

ynbTpaduoneToBbix nyuei? Kakumu cBoiicTBamMu 0051aatoT yiabTpadruoNIeTOBbIC JTyUH?

65. Kakoe m3imyueHne Ha3bIBalOT PEHTTCHOBCKUM H3iTydeHneM? [lepednciute HCTOUHUKY |
OCHOBHBIE CBOICTBA PEHTI'€HOBCKOI'O U3IY4YEHUS, UX IPUMEHEHHE.

Paznen «KBanroBasi pusnka

Tema "KBantoBas ¢pusuka'

66. B yem 3akmouaercs runoreza M. Ilnanka?

67. 3anummre GOpMyITy SHEPTHUH KBAHTA.

68. B uem cocrout siBnenue Gporosppexra?

69. Cdopmynupyiite 3akoHbI hoTodddexra. Hammmmre Gpopmyry DitHmTeitHa s
dororddexra.

70. KakoBbl ycnoBus cymiectBoBaHus GoTorddexra? UTo HA3bIBAIOT KPACHOH rpaHUIIeH
¢doroadpdexra? 3anumute hopMyy A KpacHOM rpaHuis! poroddpdekra. Uto Takoe pabora
BbIXOza?

71. Yro mpencrasinset coboit poton? [lepeuncaure ocHoBHbBIE cBoiicTBa poToHa. Hanummre
dbopmyry sHepruu (GOTOHA, 3HAsI YACTOTY KOJIeOaHUM CBeTa, JIMOO UCTIONIBb3YsI ITTUHY BOJIHBI
72. B 4em nposBisieTcss XuMuueckoe Jeiicteue ceera? Kakue peakiuy Ha3pIBalOTCs
doroxumuueckumu? [Tpusenure npumMeps! GOTOXMMHUECKUX peakuuid. KakoBo 3HaueHue
¢dororpadun s Hayku?

Tema "®u3uka aToMa ¥ aTOMHOrO0 siApa'

73. B d4em cyniHoCTb MmIaHeTapHO MoJienn atoma? HadepTture u 0OBsICHHTE €€ CXeMy.
74. Cdopmynupyiite noctynarsl bopa u Ha UX OCHOBE 00BSCHUTE YyCTOWYMBOCThH aTOMA.
3anumute ¥ cHopMyIUpyHTe TPABUIIO YACTOT.

75. Yro Takoe nazep? Ilepeuncnure OCHOBHBIE Chepbl TPUMEHEHHS JTa3epOB.

76. UYTo Ha3BIBAIOT PaIMOAKTUBHOCTHIO?

77. Yro mpeacTaBisioT co00i a, B, y-u3nyueHus? Jlaiite XxapakTepuCTUKY KaXKI0H
COCTaBJISIIOIIEH PaIMOAKTUBHOTO U3JTYYEHUS.

78. UYro Ha3bIBAIOT MEPUOIOM OJTypacraja paJuoakTUBHOTO BEIecTBa?

79. KaxkoBo crpoenue siapa? CKOIbKO HYKJIOHOB B sipe?

80. Kak B sinepHoii ¢puznke o003HayaeTcs 1000 XMMUYECKUNA JIEMEHT C YY€TOM 3apsiIOBOTO
1 MaccoBOTO 4ncen?

81. Yro Ha3bIBAIOT M30TONAMH XMMUYECKOTo 31eMenTa? Kakue n30Tonsl Ha3pIBalOTCS
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CTaOWJIBHBIMH, a KaKue PaJMOAKTUBHBIMU?

82. Bce nu xuMuyeckue 371eMeHThl UMEIOT U30TOIbI? UTO 00111ero y pa3Iu4HbIX U30TOMOB
OJIHOTO U TOTO € XUMHUYECKOro 35ieMenTa? Yem oHu paznuyarorcs?

83. Uto Ha3BIBAIOT SHEPTUEH CBSA3M aTOMHOTO sipa’?

84. OnwumuTe MEXaHU3M JCNICHUS Spa ypaHa v MEePEUUCIUTE, YTO 00pa3yeTcs MpH JeICHUN
A7pa ypaHa.

85. UTo Ha3BIBAIOT IIEMHOU SACPHON peakuueii?

86. Uto mpuMeHsieTcs B CUCTEME OMOJIOTHYECKOM 3alllUThl OT MOTOKA HEUTPOHOB U Y-
U3IJIy4€HHS], BO3HUKAIOLIETO B peakTope?

87. Kakme peakuuu Ha3bpIBalOT TepMosjiepHbiMUA? [louemMy OHa NMPOUCXOAMT MPHU BHICOKOM
Temneparype?

88. UeM 0OBSACHUTH, YTO MPU CUHTE3E JIETKHUX SIIEP BBIIEISIETCS SJHEPTUs?

89. UTto CynuT YenoBEUYECTBY yIpaBisieMasi TEPMOSICpHAsT PEaKIIHs?

Pazngen «Ctpoenune BeesieHHOW

Tema "Crtpoenne Beesiennoii"

90. Yro Bxomut B coctaB ConHeyHOW cucTeMbl? JlaliTe XapaKTEPUCTUKY KaXKIOMY THUITY
00BEKTOB.

91. Iepeuncnure ianetsl CoaHeuHOU cucTteMbl. KakoBa (u3nka 3TUX 1iaHeT?

92. Kak mpoucxomut mporecc GopmupoBanus 3BE31. Kakue mporecchl TpOUCXOAST BHYTPH
3BE31”?

93. CosnHIle - ONUIIMTE €T0 BHYTPEHHIO CTPYKTYPY M TAIbl €T0 SBOJIOIHH.

94. Yro Bxoaut B cocTaB Beenennoii?

95. UYTto Takoe rajakTHKa U KaKue THITHI TAJTAKTHK BBI 3HAeTe?

96. B uem 3akiouaeTcs 3aKkoH Xab0sa?

6.2 IIpuMepsl TECTOBBIX 3aaHUMH
Bapmuanr 1

NPOUYUTAUTE TEKCT, BBIBEPUTE OJIMH [IPABUJIbHbBI BAPUAHT OTBETA Y 3ALUINWTE EI'O B BUJAE
BYKBbI

3aganue 1 YUro Takoe uMIyJibc CHJIbI?

a) [IpousBenenue cuibl Ha BpeMsi €€ JeHCTBUA.
6) [IpousBeneHue Macchl Ha CKOPOCTb.

B) OTHOILIEHHE CUJIBI K Macce.

r) [Ipon3Benenue paboTsl Ha BpeMs.

3aganue 2 3aK0H cOXpaHeHHs] MEXaHUYECKOH YHEPrUM YTBEpP:KIaeT:
a) [TonHas MexaHH4YecKast SHEPTUsi CUCTEMbBI OCTAETCS TOCTOSIHHOM.

6) Kunernueckas sHEprus NepexXouT B MOTEHIUAIBHYIO U HA000POT.
B) PaboTa cuibl TsKecTH paBHA HYIIO.

r) MOIHOCTb CHJIBI TOCTOSIHHA.

3aganue 3 UTo Takoe MOIIHOCTD YJIEKTPUYECKOT0 TOKA?
a) PaGora Toka B equHUIlY BpeMEHHU

0) KonmaecTBo 3apsKeHHBIX 9aCTHIL

B) ComnpoTHBIICHUE TPOBOJHUKA

r) HampsokeHne Ha yyacTke 1enu
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3aganue 4 KTo nepBbIM NpeaioKu KOPIyCKYJ/JIsIPHYIO TEOPUIO cBeTa?

a) MakcBernn
0) Hotoron

B) ['folirenc
) OUHIITEHH.

3AJIAHUE HA YCTAHOBJIEHUE COOTBETCTBUA

3ananue S CooTHecuTe HA3BAHUSIMHU 32AKOHOB M UX (DOPMYJIMPOBKAMH

3akon

DopmMyJIHPOBKA

1) 3aKoH IPAMOIMHEHHOTO
pacmpocTpaHeHus CBeTa

a) OMHUCHIBACT W3MCHEHHE HAMpaBJICHHsS JIyda MPU MEPEXOAe W3 OIHON
Cpefbl B IPYTYIO.

2) 3aKOH OTpayKEeHHUS CBETA

0) rmacut, YTO JIyY TMAJAMOIINIA, JTyd OTPAXKEHHBIM M TEPHECHIUKYISP K
OTpa’karolLeil MOBEPXHOCTH B TOUKE MAACHUS JISKAT B OMHOHN IJIOCKOCTH, a
YTOJI OTPAKEHHUS PaBEH YTy MaJeHHUsL.

3) 3akoH npenomiIeHus
cBeta (3akoH CHemnyca)

B) yTBEPXKIAeT, YTO B ONTHIECKH OJHOPOIHON CPEE CBET IBIKETCS 110
MPsIMOH TMHUH. JTO 00BSACHSIET 00pa3oBaHMe YETKIX TEHEH OT MPEAMETOB.

3ananue
OIHCAHUEM/CMBICJIOM:

6 YcrahmoBuTte

COOTBETCTBHE Mex1y HOHsATHeM/(popMyJioi H  ero

Iousitue/popmyna

Onucanune/cMbICJI

1) KounebarenbHbIid
KOHTYP

a) QJICKTPOMAIrHUTHBIC BOJIHBI, KOTOPBIC 3aHUMAIOT CIICKTPAJIbHYHO
001aCThb MCXKIAY KpaCHbIM KOHIIOM BUJHUMOI'O CBCTa )51
MHKPOBOJHOBBIM PaIMOU3ITYYCHUCM.

2) ®opmyna Tomcona

6) BHCKTpI/I‘{eCKI/Iﬁ TOK, KOTOpLIfI C TCUCHUCM BPEMCHHU U3MCHSICTCS

T = 2m\VLC 110 BEJIMYMHE, HATTPABJICHHUIO WJIM U 110 TOMY, U TIO IPYTOMY.
3) Pe3onanc B | B) SIBJIIGHHE PE3KOTO BO3pACTaHUSA AaMIUIUTYAbl BBIHYXJICHHBIX

K0J1e0aTeIbHOM KOHTYpE

KoJie0aHui (CUJIbl TOKA WIIM HAIIPSDKEHUS) TPU COBNAJACHUN YacTOThI
BHEIIHEr0  TEPEMEHHOr0  HampshKeHHss ¢ COOCTBEHHOM
(ecTecTBEHHOI) YaCTOTON KOHTYpa.

4) TlepeMeHHBII TOK

I) MaTeMaTH4eCKOe BBIpaXEHHE, CBSA3bIBaIOIIEe COOCTBEHHYIO
YacTOTy, HWHAYKTUBHOCTb U EMKOCTb DJJEKTPHUYECKHX I
ANEKTPOMArHUTHBIX KOJeOaHUI B 2IMEKTPUYECKOM KojeOaTelnbHOM
KOHTYpE.

5) WndpaxpacHoe
U3JTydeHHE

1) SJEKTpUUYECKas 1IeNb, B KOTOPOW MOTYT MPOUCXOAUTH CBOOOTHBIC
AJIEKTPOMAarHuTHBIE KoJiebaHusi. OH COCTOMT M3 KOHJEHcaTopa
(émxocthio C), KaTYIIKd WHAYKTUBHOCTH (MHIYKTHUBHOCTHIO L)
uHorIa pesucropa (conpoTuBicHneM R).

3aganue 7 YcTaHOBHTE COOTBETCTBHE MeKAy fIBJeHHEM/IIOHATHEM M €ro
XapaKTepUCTUKOM:
SAsnenune/llonsiTne XapakrepucTuka

1) BHeHMHA poTOdPPEeKT

a) CBET TPOSIBIIIET OJHOBPEMEHHO CBOWCTBA BOJHBI U YaCTHIIHI;
3TO OOBSICHAET, HANPUMEP, W UHTEPPEpPEHINIO, U BHIOMBAHHE
JIIEKTPOHOB.

2) sueprus GoToHA

0) MUHHUMAJIbHAs SHEPTHsI, KOTOPYIO HY)KHO MEpeiaTh JIEKTPOHY,
YTOOBl OH TMOKHWHYJ TMOBEPXHOCTh BEHIeCTBA (3aBUCHUT OT
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MaTepuaia).

B) BBIPBIBAHUE JJICKTPOHOB C IIOBEPXHOCTHU BEIICCTBA 11O

3) pabora BbIXOa .
JICHCTBUEM CBETA.

4) .
., |r) ompenensercs ¢opmyinoi E = hv, rne h — mocrosHHas
BOJIHOBO-KOPIYCKYJISIPHBII
IUIaHKa, V — YacToTa CBETa.
Tyanu3m

1) TOATBEPKIAeT KOPIMYCKYISIPHYIO TPHUPOIY cCBeTa: (OTOHBI

5) IaBJIeHUE CBETa
MepeIaloT UMITYJIBC TIOBEPXHOCTH, KaK MAJICHBKUE YaCTHIIBI.

e) HauMCHbIIas 4YacCToTa CBCTA, IIPH KOTOpOﬁ emeé BO3MOXKEH
(1)0T03(1)(1)6KT; CCJIM 4aCTOTa HHIKC — BJICKTPOHbLI HC BBUICTAIOT,
Kakoi ObI HU ObLIa HHTEHCUBHOCTD CBETA.

6) KpacHas  TrpaHHIlA

dboToapdexra

3AJAHUS OTKPBITOI'O TUHA (OTKPBITHIN OTBET, BE3 BBIFOPA BAPHAHTOB)
HMPOYNUTAMUTE TEKCT 3AJAHWSL, BISSIBUTE ONTPEJIEJEHME.

3aganue 8 TepMoaHAMHYECKUI TIPOIECC, TPU KOTOPOM CHCTEMa HE OOMEHHBACTCS TEIIIOTOM
C OKpyKaroliei cpeoit. To ecTh KOJTUYECTBO TEIUIOTHI, IEPEAAHHOE CUCTEME HITH OTJAHHOE €10,
paBHO Hym0: Q = 0., Ha3pIBaeTCA .... BBIIBUTE OnpejiesicHue.

3ananue 9 Ous3nvecKkuil 3aKOH, KOTOPHIM KOJIMYECTBEHHO OIMCHIBAECT TEIUIOBOE JEHCTBUE
ANEKTPUUECKOro ToKa. OH yCTaHABIMBAET CBS3b MEXIY KOJIMYECTBOM BBIJIEISEMOMN TEIUIOTHI,
ANEKTPUYECKUMH MMApaMEeTPaMH LIENU U XapaKTEPUCTHUKAMH MPOBOJHUKA. BhIsiBUTE Ha3BaHHE
3aKOHa.

3apnanme 10 Cuna, ¢ KOTOpOl MarHUTHOE TOJIe ACHCTBYET Ha ABUKYIIYIOCS 3apsyKEHHYIO
YaCTUILy, Ha3bIBACTCH .... BBIABUTE Ha3BaHHE 3aKOHA.

3aganue 11 SIBneHue nepepacnpezeseHuss SHEPrUU CBETOBBIX BOJH B MPOCTPAHCTBE MPHU UX
HAJIO)KEHUH JIpYT Ha Jpyra. B pesynbrare B OJHUX TOYKAaX MPOCTPAHCTBA CBET YCHJIMBACTCS
(MakcMMyMbI), a B JPYIHX — OCHAONAE€TCS WJIM TOJHOCThIO TacuTCs (MUHUMYMBI),
Ha3bIBAETCs... BBIABUTE OlIpeneeHue.

3AJAHUE HA YCTAHOBJIEHUE NNOCJEJOBATEJBbHOCTHU

3ananue 12 YcraHoBUTEe NPaBHJIBHYI IOCJEI0BATEJbHOCTh ITAalOB pacdyéra padoThI
HAEAJTBHOI0 ra3a 1o rpauky 3aBHCHMOCTH JaBJIeHUs1 OT 00béMa (pV-anarpamMmsl):

5.  Ompenenuts IIONIAIb MO COOTBETCTBYIONIUM YYaCTKOM JHArpaMMBbI (3TO U €CTh paboTa
rasa).

6. YcTraHOBUTH THI Ipoliecca (M300apHBINA, H30TEPMUIECKUAN, H30XOPHBIA) TI0 BUIY
JarpamMMmBbl.

7. IlpuMeHUTH COOTBETCTBYIOIIEE YPaBHEHHE COCTOSHHUS (HAlIpUMep, 3aKOH
boiins-Mapuorra, ['eii-JItoccaka unu ypaBuenne Menaeneesa-Knaneiipona) i Hax0xXIeHUS
CBSI3M I1aPaMETPOB.

8. TloxncraBuTh M3BECTHBIE 3HAYCHUS B (hOPMYITY AJIs pacuéra paboThl.

Bapuante! oTanos: A)l -2 —-3—-4b)4—>3—->2—-1B)2—>1-4-30N3—>1-4—
2
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3anuIumTe COOTBETCTBYIONIYIO MOCIIEI0BATEIBHOCTD UG CIeBa HANIPABO:

3ananue 13 YcTranoBuTe NPAaBWIBHYIO NOCJ€10BATEIbHOCTD IATOB PeLIEHUs 321244 Ha
pac4éT HANPAKEHHOCTH IOJISI CHCTEMbI 3apsiA0B. 3aNUIIKUTEe B TA0J 1My HOMepa 1IAaroB B
HYKHOM MOPAJIKe:

5) MoCTaHOBKA YHCIIOBBIX 3HAUCHUI M3 YCIOBUS 33]1a4l U BBIYHCIICHHE.

6) CII0XXMB BEKTOPHO, HAXOJUM MOJYJIb PE3YJIbTHPYIOLIEro BeKTopa 1o teopeme [Tudaropa
(ecM KOMITOHEHTBI IO OCSIM M3BECTHBI) WIIM Yepe3 TPUTOHOMETPUIO (€CIIH 3a/IaHbl YTJIbl).

7) mociie TOro Kak HarpaBJICHUS] YCTAHOBJICHBI, TIEPEXOAUM K alIre0pandeckoMy CII0KECHHUIO
BEKTOPOB HANPSKEHHOCTH.

8) aHanM3MpyeM 3HAKHU 3apsI0B U OMpPE/CIIIeM HaIllPaBlIeHHE BEKTOPOB E st KaXKI0T0 U3 HUX.
DTO KPUTUYECKU BAXKHO, TAK KaK HAMPSHDKEHHOCTh — BEKTOpPHAsS BEJIMYUHA.
3anuImuTe COOTBETCTBYIOILYIO OCIIEI0BATEIbHOCTD LIU(P CIeBa HAIIPABO:

3apnanme 14 Cuapsn maccoil 10 Kr, BBINYLIEHHBI BEPTUKAIbHO BBEPX, B BEPXHEH TOYKE
TPaeKTOPUHU pa3pblBaeTCsi Ha JiBa OCKoika. IlepBblli ockonok maccoil 3 Kr mpuoOperaer
ckopocTth 400 M/c, HalpaBIEHHYIO TOPU3OHTAIBHO. OMpeneanuTe CKOPOCTh BTOPOTO OCKOJIKA
(Maccoil 7 Kr), eciii U3BECTHO, UTO OH Cpa3y MOCie pa3pbiBa NaJaeT BEPTUKAIbHO BHU3.
YcTraHoBHTE NPABUIBHYIO OCJIE10BAaTEIbHOCTD IIATOB PEIICHUS:

6. 3ammcaTh 3aKOH COXpaHEHUS UMITYJIbCA JUISI CHCTEMBI IO Pa3phIBa.

7. Haiitu umnynsc mepBoro ockonka (macca 3 kr, ckopocte 400 wm/c, HampaBieHHas
TOPU30HTAJIBHO).

8. OmnpenenuTb MMITyJIbC BTOPOTO OCKOJIKA, 3Hass ero maccy (7 Kr) ¥ TO, 4TO OH ymHai
BEPTUKAJIbHO BHU3.

9. 3anucaTb 3aKOH COXpAaHEHUs MEXAHMUECKOW SHEPTUU JJIsl CUCTEMBI JI0 U TIOCIIE Pa3phIBa.
10. PemuTh cucteMy ypaBHEHUH JUIsl HAX0XKJIEHHUSI CKOPOCTH BTOPOTO OCKOJIKA.

Bapuanrel oTBeTa:

A)l 52—->3—-54->5

b)2—-1—-3—-54->5

B)l1-3-52—-54->5

N3—-1—-2—>54->5

3amanue 15 YcTaHOBHUTE NMPAaBWIBHYIO OCIEA0BATEILHOCTD ATAIIOB, OMUCHIBAIOIINX MEXAHU3M
U OCOOCHHOCTHM OpOYHOBCKOTO JIBUKEHHUS, OT HA4yaJlbHOTO HAONIOJEHMs SIBJICHUS IO €ro
TEOPETUYECKOr0 00BACHEHNUS. 3aNMIIUTEe B TA0JMIY HOMEpa IaroB B HY?>KHOM NOpsi/AKe:
DJ1eMeHTHI 1JISl YIOPAI0YMBAHMS

1 VluTeHCHBHOCTH OPOYHOBCKOT'O IBU’KEHUS BO3PACTAET IPH MOBBILIEHUH TEMIIEPATYPhI CPEIBI.
2 B pesynprare HECKOMIICHCHPOBAaHHBIX yJapoB OpOYHOBCKas 4YacTHIIA COBEPIIAET
OecropsI0YHOE JBUKEHHE.

3 Teopetnueckoe 000CHOBaHUE (TeOpUss DWHINTEHHA) MOSIBIIIOCH YKE KaK UTOT OCMBICICHUS
SBJIGHUS ¥ CTAJI0 BAYKHBIM JIOKA3aTEIbCTBOM PEalbHOCTH MOJIEKYIL.

4 Mounekynbl XKUAKOCTH (MM ra3a) HaxXOJSATCS B HENPEPHIBHOM XAOTUYECKOM TEIJIOBOM
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JIBIOKCHUU.
5 BpoyHoBcKas yacTuila UCIBITHIBAET HECKOMIIEHCUPOBAHHBIEC YAAPhl MOJIEKYJI CPEJIbl C Pa3HbIX
CTOPOH.

6 Ki110uu 01lleHOYHBIX CPeACTB AJIA MPOBeACHUS IPOMEKYTOYHOM aTTeCTAlUN
6.1 Kitroun 3a4eTHBIX BONIPOCOB:

Pazgen «iiekTpoanHAMHU KA

Tema ""JexkTpuyeckoe moJie'

1. CgoiictBO Ten, mnposBISIONIeecss B HUX  B3aUMOJCHCTBUU - TNPUTSDKEHUH H
OTTaIKuBaHUU. Yem OoJIbIe Yroi OTKIOHESHUS TPrOOopa, TEM BBIIIC 3apsi]l TEIa.
2. llepemaua 3apsga. Tpenuwem, BiIusHUEM. TpeHueM - TIOTEpPeTb, BIUSHUEM -

MIOJIHECTH 3apsKEHHOE TEJO, a ¢ APYTrOil CTOPOHBI, MOKHO KOCHYTBCSI OBICTPO PYKOH.
3. MuHHMManbHBIM BO3MOXKHBIA 3apsan - 3apsan dJiekTpoHa. Eciu Temo umeer u30BITOK
JJIEKTPOHOB, TO OHO MMEET OTPULATEIBHBIA 3apsA], €CIM HEJOCTATOK 3JJIEKTPOHOB, TO
MOJIOKUTEBHBIN 3apsl.
4. AnreOpamueckass CyMMa 3apsiioB B 3aMKHYTOH CHCTeME OCTaéTcsi TOCTOSHHOM.
DJIEKTPOHBI C OJHOTO TeJla MEPEXOJAT Ha APYToe.
5. JlBa 3apsDKEHHBIX TOYEUHBIX Tejla B3aMMOJCUCTBYIOT C CHJIOM MPONOPIUOHAIBHON
UX 3apsAgaM U 00paTHO MPOIMOPLIHOHAIBHON KBAJPaTy PACCTOSHUS MEXY HUMH.
6. Bun marepun, BOSHHUKAIOUIECH BOKPYT 3apsDKEHHBIX TEL.
7. Cuma, nedcTBymoIlas Ha EIUHUYHBIN 3apsan B JaHHOW Touke mnons. E=F/q, B/m -
BOJIbT, JEJIEHBIM Ha MeTp HampaBneHa Bcerga B CTOPOHY CHJIbI, JACHCTBYIOIIEH Ha
IIOJIOXKUTENBHBIN 3apsii B JTaHHOU TOYKE MOJIA.
8. Ecmm oJie CO3aHO HECKOJIbKUMU 3aps/iaMy, TO pe3ynbTUPYIOIIAS
HaIpsSOKEHHOCTh B JAHHOM TOYKE DIEKTPUYECKOIO IIOJIsl paBHA BEKTOPHOM CyMMeE
HaINpsKEHHOCTEN KaXK0ro 3aps/ia B 3TOM TOUKE.
9. DHeprusi KOTOpOil 00JaaeT eIWHUYHBIA 3apsj B JaHHOW TO4Yke mojs. PasHOCTH
HNOTEHIMAJIOB - paboTa MoJs MO MEePEeMELICHUI0 €AMHUYHOIO 3apsja U3 OJHOM TOUKU MOJIs
B npyrymo. "=W/q, A*=U=A/q. B - BoJIbT.
10. Xapakrepuszyer CHOCOOHOCTh IPOBOJHMKA HAKaIUIMBATh d3JEKTPUUYECKUN  3aps.
C=q/*. @ - dapan.
11. JIBa mpoBOJHMKA, pa3aeinEéHHbIX AudniekTpukoM. C=(sBoS)/d.
12. W=(CU?)/2.
13. Buytpu IIPOBOJHMKA

BO3HHMKAET BHYTPEHHEE nouie,
KOMIICHCUPYIOLIEE BHEIIHEE, I03TOMY I10JI€ BHYTPH
IIPOBOJIHHKA BCET/1a PAaBHO HYJIIO.
14. Monekynbl TUAIEKTPUKA MOISPU3YIOTCS,ECITU
OHM HENOJIIPU30BAaHHBIC, BHYTPH JHMDJIEKTPHUKA
BO3HHMKAET BHYTPEHHEE II0JIE KOTOPOE YMEHBIIAET
BHemHee.  [luonekTpuueckas  NMPOHUIAEMOCTh
[IOKa3bIBACT, BO CKOJIBKO L.
10JIE BHYTPH JAMAJIEKTPHUKA MEHBIIIE BHEIIHETO.

Tema "3aKoHBI HOCTOIHHOI'O TOKA"

15. HanpaBnenHoe IBWKEHHE 3apshKeHHBIX dactuil. Cuia ToKa - KOJHMYECTBO 3apsja,
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IIPOXOJAIIET0 Yepe3 IONEPEUHOE CEUYEHHWE MPOBOJHUKA 3a €IMHUIY BpEMEHH. A - amrep.
I=gft.

16. DnexTpuueckoe 1oJe, CBOOOJHBIE HOCHUTENM 3apsla, HCTOYHUK Toka. lcrounuk
TOKa - NMpuOOp, B KOTOPOM IPOUCXOAUT IMEPEHOC 3apsiioB MPOTUB 3JIEKTPUUECKOrO IOJI,
IPOTUB 3NeKTpudeckux cuia. CTOpOHHSS cuila - Ta, KOTOpas IEPEeHOCUT 3apsi IMPOTHUB
JIEKTPUYECKOTO I10JIs1, OHA BCETAA HEANEKTPUYECKOU IPUPOABI.

17. Dnektpuueckass 1ienb - 3TO COBOKYIHOCTb HCTOYHUKA TOKa, IPOBOJAOB, HAarpysku,
KOMMYTallHOHHBIX 2JICMEHTOB.

18. Ilpubop st u3MepeHus HanpspkeHus. [loaxiarodaeTcs mMapauiebHO YYacTKy, Ha
KOTOPOM XOTUM HM3MepHUTh HampsbkeHue. IlpubGop Uit u3MepeHuss CuUibl  TOKa,
MOJKJIIOYAETCS B Pa3phIB LIEMH, B KOTOPOI XOTUM H3MepuTh cuity Toka.[=U/R.

19. B npensTcTBOBaHHH MPOXOKIEHUS TOKA MO MPOBOTHUKY. R=pl/s.

20. He 3aBUCHT OT CHJIBI TOKA M HANIPSHKCHHUS, T.K. TIPU YBEITUYCHUN HATIPSDKCHUS, B

21. menwu, cuijia TOKA YBEIMYHUTCS BO CTOJILKO XKE Pa3, a COMPOTHBIICHHE OCTAHETCS MPESIKHUM.
B cucremax KoopauHAT HANpPsDKEHUE - CHJIa TOKa - MpsiMasi, HAKJIOH KOTOPOHM 3aBHCHUT OT
COIIPOTHUBJICHUS, YEM BBIIIIE COIIPOTUBIICHHE, TEM OO0JIeE TTOJIOTr0 HIET MPSIMasl.

22. TlocnenoBarenbHOE COCTMHEHHE.

23. IlocnenoBareabHOE COCTUHEHHUE TPOBOTHUKOB.
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Cwuna Toka

Hanpsxexue ConpoTtuBnexue

n=u.+Uz R=RI+R,

IR=IR,+IRz npu
U, R, Ri=R?=..=Rn
Uz Rz 4

R =nRi

[TapamiensHOE COeTMHEHHUE.

Hapaﬂnenbﬂoe COoe/lMHeHHEe NPOBOAHUKOB

Cuna Toka

I =L+
Uu. Uz
R'R."Rz
L_Rz
b"R.

HanpsxeHnue ConpotusneHue
U=U.=lh 11
R Ri "Rz
npu
R,=R?=..=Ro
R= —
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24. Q=IR? - npu NMPoOX0XKIEHUH TOKA MO TIPOBOJHUKY, OH HAPEBAETCs, KOJIMIECTBO

25. BbIIENMBIICHCS TEIUIOTHI MOXHO paccuutate 1o ¢opmyine.9/IC ucrouHuka Toka -
XapaKTEepUCTHKA HCTOYHUKA TOKa, 3TO pabora, KOTOPYIO
COBEpILIAIOT CTOPOHHUE CUJIBI IO NIEpeMEILeHHE 3apsiia BO Beell uenu. B - BOIbTHI.

26. Peskoe yBenmuueHue CWIIBI TOKa B IeNM, B Clydae, KOI/Ia CONPOTHUBICHHE LIEMHU
najaet nouru z1o0 0.

Tema "Maruutuoe moJie"

27. Jlpwxkymuiicss snekTpudeckuid 3apsa. Ecim  mocrymarenpbHOe IBIDKEHUE OypaBYHKa
COBIIAJa€T C HAIPAaBJICHHEM TOKa B IPOBOJHUKE, TO HANpAaBICHUE BpAIICHUA PYUYKU
OypaBuMKa IMOKa)KET HAIPaBICHUE MarHUTHOT'O TIOJIs1 BOKPYT IIPOBOJHUKA.

28. JlBa mpsAMBIX HPOBOJHHMKA C TOKOM IPUTSATMBAIOTCS, €CIM HAlpaBJIEHUs TOKA B HUX
COBIIQJAIOT U OTTAJIKUBAIOTCS, €CJIM HAIIPABJICHUS TOKOB B HUX IIPOTHUBOIIOJIOKHBI.

29. Bekrop MarHMTHOM MHIYKIMHM - 3TO MaKCUMajlbHas cHJa, JeHCTBYyIOIIas CcoO
CTOPOHBI MAarHWTHOTO TOJS Ha MPOBOAHHMK C TOokoM | mmuHoW 1. B=Fa max/(Il). Tm, Tecna.
Hanpasnenue onpezensem 1o npasuily OypaBuuka.

30. Ha mpoBomHMK C TOKOM B MAarHHUTHOM TIOJie JCWCTBYET CHIJIa, Ha3bIBaeMasl CHIIOH
Amnepa FA=IBlsina.. Ecam J1MHMM MarHMTHOTO TIOJNSI BXOJAT B JaJ0Hb, a 4 maibla
HaIpaBJIeHbl 110 HANpaBJICHUI0 TOKAa B IPOBOJHUKE, TO OTOrHYThIM Ha 90 rpagycoB
OonbLION Taseln MOKaKeT HalpaBlieHHMe cuibl AMmnepa. Eciu moMecTuTh paMKy ¢ TOKOM B
MarHuTHOE TII0JIe, TO IO JACHCTBHEM CHIIbI Ammepa oHa OyJeT NOBOPAaYMBATHCS TaKHM
o0Opa3oM, €€ MAarHuTHOE II0JIe COBNAJAJ0 [0 HANpaBICHUIO C BHEIIHUM MarHUTHBIM
IIOJIEM.

31. Cuna, JeiictByromas 3apsfl, JBWKYLIMiicas B MarHUTHOM 1one. Fa=qvBsina.
Hampasnenue cunbl JlopeHna Taxke ompeneisiercss Mo IMpaBWly JEBOM pyKu, HO Temepb 4
nasbla JOJKHBI COBIIAaTh C HAIIPABICHUEM CKOPOCTH IIOJIOKUTEIBLHOIO 3apsa.

32. TlpousBeneHne BEKTOpPa MArHUTHOW WHIYKIWM Ha IUIONIAJh KOHTYpa Ha KOCHHYC
yria MEXIy HOPMaIbI0 K KOHTYPY M BEKTOPOM MAarHMUTHOM WHAyKUMH. M3mepsercs B
BeOepax - B6. Q=B-S-cosa.

33. Bo3HUMKHOBEHME TOKa B 3aMKHYTOM KOHType IpU HU3MEHEHHHM MAarHUTHOTO IOTOKa
yepes3 ITOT KOHTYD.

34. Ecnu uepe3 KaTylmKy MOPOHOCUTh MAarHuT, TO B KaTyIIKe BO3HMKAET 3JIEKTPUUYECKUN
TOK. EciM K Karylmke NOJHOCUTh JAPYTyH KaTylIKy ¢ TOKOM, TO B II€PBOM BO3HUKAET
JIIEKTPUYECKUH TOK

36. OJIC wWHAYKUMH paBHA CKOPOCTM HW3MEHEHHMsS MAarHUTHOIO IIOTOKa Yepe3 KOHTYp
E=A®/AT
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SIBneHue CaMOUHAYKIIUU IIPU 3aMbIKaAHUHN " pa3MbIKaHHU LICIIN.

WMarH=(LI2)/2

R agiindiEs kT8 APTVCTI0EN O HOXVMSH CEBTY ILTKOIK ALl P OIHE KA HITIROBATB
Pa3zgen «KoJse0anusg 1 BOJIHEBD

Tema "JekTpoMarHuTHbIE KoJ1e0aHus"

38. Ilepuoanyeckoe U3MEHEHUE HAMPSHKEHHOCTH, CUIIBI TOKA B LIETIH.

39. IIpocreifmas cuctema, B KOTOPOH MOTYT IPOUCXOJUTH AIEKTPOMArHUTHBIE
KoJIeOaHUs, COCTOUT U3 KaTYIIKU MHIYKTUBHOCTHU U KOHJIEHCATOPA.

40. DHeprus >MeKTPOMArHUTHBIX KOJICOaHUH MEPEXOIUT B TETLIOBYIO

41. KoneGaHMsl 3I€KTPHUUECKOTO U MATHUTHOTO I0JIEH, paclipOCTpaHsIOIINECs B

npoctpancTBe. PacripocTpanstoTes co ckopocteio ceta - 300 000 xkm/c.
JIb

Puc. 3.6. Dcku3 BEKTOPOB IIOCKOI 2IEKTPOMAarHUTHOM BOJTHBI, PACIIpOCTPAHSIONIEICS B BaKyyMe

OtpaxatoTcs  OT  METAUIMYECKUX  INPEAMETOB,  yroJl  NaACHHUs  paBeH  yriy
orpaxkeHud. llormomarorcs mnpu mnepexone uyepe3 AUAIEKTpUK. MEHSIOT CBOE HampaBlieHUE
- TpEeNOMIISIOTCS, TpH Iepexoje U3 OJHOW cpeasl B JpYryl, MOXHO HaOIr0naTh
MHTEpPEPEHINIO U TU(PPAKLINIO 3TEKTPOMArHUTHBIX BOJIH.

becripoBognas CBS3b, B KaueCTBe HOCHUTES CUTHaJIa HCIOJIb3YIOTCS
AJIEKTPOMAarHUTHBIE KOJIe0aHusl, paclpoOCTPAHSIOIINECS CBOOOIHO B IPOCTPAHCTBE.

Pa3znen «OnTuka» Tema "Ilpupoaa ceera"
42. B onHOpPOIHOM MPO3payHOM Cpesie CBET PaclpoCTpaHsIeTCs NPSIMOINHEIHO.

Peskue rpaHuIlbl TEHU.

a - yron nageHusa

p - yron otTpaxeHus
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43. OTpaxkeHue OT TJAJAKON TOBEPXHOCTH - 3€pKAIbHOE, OTPaXCHHE OT MIEPOXOBATOM
NOBEpPXHOCTH - TP Py3H0e? qudPy3HbIM? OTBETHI MOSICHUTE PUCYHKAMHU.

44, Bunpr orpaxkenwuit: 3epkansroe TuddysHoe

45. V3meneHue HaIpaBiIeHUs CBETA MPHU MPOXOKIECHUU U3 OJTHOM CPeJIbl B IPYTYIO.

46. Ilaparomuii Jiyd, NEepHEHAUKYISp K TpaHHIle pa3felia cpel B TOYKEe MaJeHUs U

MIPEJIOMJICHHBIN JIyd JiekKaT B OJHOM IUIOCKOCTH, MPUYEM OTHOIICHUE CHHYCa yrja MajeHus

K CHHYCY YyIJla HIpeJIOMJIEHUsI NOCTOSHHO JMJIi JaHHOM Mapbl Cped U PaBHO I10KAa3aTesro

MPEJOMIIEHUS BTOPOU Cpellbl OTHOCUTEIBHO NIEPBOM.

47. JluH3a - onTUYECKUH MpUOOp, paccenBarolias MpeBpallaeT napaielbHbli My4OK CBETa B
pacxonsiuiics, cobuparomas B CXOJIAIIUNCS.

49. 1/F=1/f+1/d. r=H/h.
50. Teseckom -  cCHeNUaNbHBIA  ONTHYECKHd  MpUOOpP  [UII  ACTPOHOMHYECKHX
HaOr01eHni 00BbEKTOB HOYHOTO Heoa.

51. Tema «BosiHOBBIE CBOIiCTBA CBETa)

52. Iucriepcueil  Ha3pIBae€TCS ~ 3aBHCUMOCTh  TOKas3aTesl  NPETOMJIGHHS  CBeTa  OT
9acTOThl KoneOaHuii wiu JMHBL BOMHBL 320-760 HM. B mopsiake 1BETOB paayrH.
KOX3I'Co

53. Cser 01HOM JIMHBI BOJIHBEL.

54. Tloromy 4TO coaepX uT B cebe HAOOp  DJIEKTPOMArHUTHBIX  KojeOaHuUM ¢
pa3InYHBIMU JUTMHAMH BOJIH (IIBETaM).

55. Jlis puoneToBoro 60bllie - OH CHIIbHEE OTKJIOHSIETCS TPU3MOI.

56. Cnoxenue JAByX U Ooyiee KOTepeHTHBIX BOJH, MpHUBOAsIIEe K O0Opa3oBaHUIO B
MPOCTPAHCTBE  YCTOMUYMBBIX  KapTUH  YEPEAYIOIIMXCS  MAaKCHMyMOB W MHHHMYMOB
WHTEHCUBHOCTH cBeTa. Jlnsg HabmogeHuss wuHTEpGEpPeHIUH HYKHBI 2  KOTEPEHTHBIX
MCTOYHUKA CBETA.

57. SBnenue uHTepdEpSHIINH TPUMEHSETCS [T OTPEACIICHUS MaJIbIX ITOKa3aTeIei MpeOMIICHUS
(Hampumep, ra3z000pa3HbIX BEIIECTB, cma0bIxX pacTBOpOB " T.1.), TUTST
TOYHOTO W3MEPEHHsI NIJIUH ¥ YIJOB, JJs KOHTPOJISE YHUCTOTHI OOpabOTKH OTPasKAIOLIUX
MOBEPXHOCTEH  MpO3payHbIX M Hempo3pauHelx Ten. [IpumeHenwe  uHTEepdepeHLIUN
Hutepdepomerpsl. IIpocseTnenue ONTHUKHU. IIposepka
KadecTBa 00pabOTKM moBepxHOCTEeH. CBepxTOuHOE ompeaesneHue pasmepoB. OmnpeneneHue
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JUTMH CBETOBBIX BOJIH.

58. Orubanue BOJHOM MPEMATCTBHS, TO €CTh NPOHUKHOBEHHE BOJHBI B 00JacTh
reoMeTpuuecKoil TeHu. JlJinHa BOJHBI JOJKHA OBITH CPAaBHUMA C Pa3MepaMU MPETSITCTBUS.

59. Oto Habop UIMH BOJIH, COJEPXKAIIMXCS B W3IYYCHHH KAaKOro-IMOO BemecTBa. B
razoo0pa3HoM, KUJIKOM, TBEPOM. CIIEKTp MOTJIOMICHUH, CIEKTP U3JTyUYEHUS.

60. TémHble JNMHUM Ha CIUIOIIHOM CIEKTpe, OOYCIOBJICHHbIE TOIJIOIIEHHEM CBETa
OTIpeIeNIEHHON TMHBI BOJIHBI KOHKPETHBIM BEIIECTBOM.

61. Metox omnpeaeneHUs XHUMHYECKOTO COCTaBa BEIIECTBA, OCHOBAHHBIM Ha aHAJIU3e
CIEKTPOB U3JIyUYEHUS U MOTJIOMICHHUS.

62. TemmoBoe W3JIy4eHHE B OCHOBHOM MPHUXOAUTCS HAa  HHQPAKPACHBI  y4acTOK
ciektpa oT 0,74 mxm po 1000 mxm. Temuble Tena. HMK-uznyueHwe wuMeeT HHU3KYIO
DHEPTUI0, YTO JENAaeT €ro HEBUIMMBIM IS YeJIOBEUecKOro ria3za. OHO MOXET NPOHUKATh
yepe3 HEKOTOpble MaTepHualibl, TaKhe KaK CTEKJIO M IIJJaCTMK, HO HE 4Yepe3 MeTaJllbl.
OHO TarKke MOXET OBITh IOTJIONIEHO HEKOTOPHIMH BEUIECTBAMHU, TAaKUMH Kak BOJa W
yriekucaslii ra3z. CymiectByeT MHOXecTBO HCTOYHMKOB MK-m3imydenus, Bkitouas 3Be3bl,
IUTAaHETHl, KOCMUYECKHe OOBEKTHI, JIazepbl W JApyrue HCTOuHUKU cBeta. WK-m3myuenue
UCIIONB3YETCSl B PA3IMUYHBIX OO0JACTSAX, BKIIOYash TEIJIOBHJACHUE, MEIULIMHY, aCTPOHOMHUIO,
KOHTPOJIb KauecTBa W Jpyrue. Hampumep, TEmIoBH30pBI HCHOIB3YIOTCSA ISl OOHApYKEHUS
TEIUIOBBIX HCTOYHUKOB, TaKUX Kak JIOAM U JKUBOTHBIE, a TakkKe JI1 KOHTPOJIS KadyecTBa
TPOIYKIUH.

63. YnpTpaduoneroBoe U3ITy4eHue - HEBUINMOE TUISE rias
64. SneKTpOMarHWUTHOE U3Iy4YeHHE BOJH cBera B juanazoHe wmeHee 400 HaHOMETPOB
(um). Kpome ConHua, CymecTBYIOT IPOU3BOJACTBEHHbIE HMCTOYHUKH Y D-U3IydeHus
- DIEKTPUYECKHE JyTd, PTYTHO-KBapLEBHIE TOPENKH, aBTOreHHoe miams.? Yd-myun
3amyckaioT — (oToxuMuyeckue U OWOJIOTMYECKHWEe  TMpOLeccChl B OpraHu3Me,  4To
o0ecrieunBaeT NX MPUMEHEHNE B MEIUIIHHE.

65. PeHTreHoBckue Jydd - OTO DJIEKTPOMArHUTHOE H3JIy4YEHHE, KOTOpPOE BO3HMKAET
amb0 TpU  TOPMOXKEHHH CBOOOAHO JABIKYIIEWCA 3apsHKEHHOW dYacTULbl, JUO0 TIpu
ANIEKTPOHHBIX TEepexojaXx BO BHYTPEHHHX 00osoukax atoMa. OCHOBHBIM CBOICTBOM
PEHTTEHOBCKUX JIyueil SIBISIETCS WX CIOCOOHOCTh NMPOHHMKATh BO BCE BEUIECTBA, Tepss IPH
3TOM, B TOW WJIM WHOW CTENEHHU, CBOIO MHTEHCHBHOCTb. He MeHee BaKHBIM CBOWCTBOM 3THX
Jydeld sABISETCS WX JCWCTBHE HAa CBETOUYBCTBUTENBHBIE MaTEpUANbl M DJIEMEHTHI
JIETEKTOPOB PEHTTEHOBCKOTO M3ITydeHHUS.

Pa3zpnen «KBanToBast pusukar»
Tema "KBanroBas ¢pusuka'
66. [ImaHK mNPEennoyOKWII, YTO OSHEPrHsl W3JIydaeTcs W TMOIJIOMIAeTCsl aTOMaMh — He
HENPEPHIBHO, a AUCKPETHO, O/IHA TIOPLIMS SPHEPTUHU CBETA NMPOIOPIIUOHAIBHA YaCTOTE.
67. E=hu.
68. BripbiBaHNE 3JIEKTPOHOB C MMOBEPXHOCTH MaTepHuasia IMoj JeicTBUEM CBeTa.
69. 1) KonmdecTBO BBIPHIBAEMBIi AJIIEKTPOHOB MPSIMO TPOTIOPIIUOHAIBHO 2HHTEHCUBHOCTH CBETA.
2) MakcuManbHast , t HIV™"

70. 7v=JI +
KAHETHYECKas DHEPTHUs DIIEKTPOHA «.1-
NPOMNOPIHMOHATIbHA YaCTOTE CBETA U HE 3aBUCHUT OT €r0
UHTEHCUBHOCTH. 3) Jlms  KakIoro BemiecTBa  CYIIECTBYeT MHHHMalbHAas  4acToTa
CBETa, MPU KOTOPOI BO3MOXKeH (POTOIDDEKT.
71. DHeprusi KBaHTa JOJDKHA OBITH OoJbllie pabOThl BBIXOJA SJEKTPOHA W3 MeETalia.
MuHuManbpHasi YacToTa CBeTa, MPU KOTOpOH Bo3MOkeH (oTodddeKT. ABBIX=HYINIT.
MuHHMaNbHAsT JHEPIus, KOTOPYI0 HAI0 COOOIIUTh OJIIEKTPOHY, 4YTOOBI OH TIOKHHYJ
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MeTaJlJI. KOTOPYIO HYKHO COOOIIUTH D3JIEKTPOHY, AJIi TOro uTOoObl OH MOT MPEOJ0JIETh
CHUJIBI, YIEPKUBAIOIIHNE €T0 BHYTPU METaJIA.

72. DTO »HSNIEeMeHTapHas YacTulla, KOTopas HeceT KBaHT (T.e. OJHY IIOpPILUIO) SHEPruu
AIIEKTPOMArHUTHOTO M3ny4yenus. E=hu.

73. DHepruuM  CBETOBOM  BOJIHBI ~ OKAa3bIBAaeTCSl  JOCTAaTOYHO  JUIS  pacCIICTICHUS
HEKOTOPBIX MOJIEKYJI, [IO3TOMY IO/ IEHCTBUEM CBETa MPOTEKAIOT XUMUYECKUE MPOIIECCHI.

Tema "®u3uka aToMa ¥ aTOMHOTO0 sigpa'

74. B ueHTpe aTOMa HaxOJUTCS MOJOKUTEIBHOE SAPO, BOKPYT KOTOPOTO BPALIAIOTCS AIEKTPOHBI
o opOuTam, MoA00HO IJIaHeTaM, Bpamammumcs Bokpyr ComHIa.

75. IlnanerapHas MoJienb aTomMa

77. a) ATOM MOXET HaxXOAWTBCS B OCOOBIX COCTOSIHHAX, KaXKIOMY M3 KOTOPBIX
COOTBETCTBYET ompeaenaeHHas »sHeprus En B craumoHapHoM cocTossHMUM aTroM He
usnydaer. 0) Ilpum mepexonme aroma W3 COCTOSIHMS C OOJBIICH /MEHBIICH SHEpPrued, arom
U3J1y4aeT/IorJIONAaeT KBAaHT CBETa ONPEAENEHHOM YacTOThl. B) ATOMBI MOTYT JIBUTaThCS
[0 CTPOro OHpPEIENEHHBIM OpOMTaM, paJuyC KOTOPBIX OIPENEIseTcs COOTHOIIEHUEM
meur=nh. Ilpu mnepexojge aroma M3 OAHOIO CTAalMOHAapHOro coctosHus En B npyroe Em
u3ydaeTcss wid mnorjomaercs kBaHT 3Heprur hu= Em- En. Cormacno mnocrtynatam bopa
aTOM MOXeET JOJroe BpeMs HaXOJIUThCS Ha CTALlMOHAPHON opOuTe, He M3iydas (He Tepss)
SHEPTHIO.

78. Ilpubop, co3mamUil  KOTepEeHTHbIM  MOHOXPOMATHYHBIA, MapaIeNbHBIH  IY4OK
cBeta. B ero ocHoBe JEXWUT SBICHHE BBIHYKICHHOIO W3NMydeHUs. [[is pesku, cBepiieHus,
CBapKM, TNaiiku, 3akajkd, o0O0paOOTKM  IMOBEPXHOCTEH, MapKUpPOBKH, T'PABUPOBKH,
MUKpPOOOPaOOTKH, HMITYJIbCHOIO JIA3€PHOTO HANbUICHUS, JUTOTpaQuH, PEryaupoBKA H T.A.
B OonpmuHCTBE CllydyaeB, OTHOCHUTEIBHO BBICOKAas ONTHYECKAas HMHTEHCHUBHOCTb B
HEOOJIBIIIOM MATHE, BEJAET K MHTEHCHUBHOMY HarpeBy, BO3MOXKHOMY HCHApeHHIO MaTepuana
1 00pa30BaHMIO TITA3MBbI

79. CaMonpou3BOJbHOE HCIIyCKAaHME AaTOMHBIM  SIIPOM  BJIEMEHTApPHBIX  YacTUL, HpHU
KOTOPOM TIPOMCXOAUT H3MEHEHHE COCTaBa HCXOJHOTO sipa W/WIM €ro 3HEepreTHYecKoro
COCTOSIHUSL.

80. a- moTOK sAep TenHsA, JBa TPOTOHA, JBA HEHUTPOHA, B- TOTOK OJJIEKTPOHOB, Y-
AJIEKTPOMAarHuTHas BOJHA BBICOKOM YaCTOTHI.

81. Anbda-gacTuribl 00JaTaF0T HAWUOOJBINCH HOHU3UPYIOMIEH CIIOCOOHOCTBIO, HO TPHU ITOM
HECIIOCOOHBI TTTyOOKO MPOHHUKATh B BEIIECTBO. Alb(a-pagioakTUBHBIMU SIBIISIFOTCS BCE TSXKEIIbIe
aneMeHThl. [lpu anbda-pacnage Homep >eMeHTa YMEHbIIAETCsl Ha JIB€ €IMHHUIIbI, @ €ro macca
YMEHBILAETCS Ha YETBHIPE €IUHULLBL.

82. bera-m3myueHre nMeeT OOJBINYIO MPOHUKAIOUIYIO CHOCOOHOCTh, IO CpaBHEHHIO C aibda-
U3y4eHUEM, HO MPHU 3TOM €ro MOHU3UPYIOIAsi CIOCOOHOCTh MeHble. beTa-pajinoakTUBHBIMU
ABIISIOTCS DJIEMEHTHI, B KOTOPBIX YHCIIO HEHTPOHOB MOBBIIIEHO, IO CPABHEHHUIO C SHEPreTUUECKU
BBITOTHBIM. HEeHTpOH siBisieTcss HecTaOMIIbHOM YacTUIeH U pacmajgaeTcss Ha MPOTOH, JIEKTPOH H
anTuHeNTpuHO. [losTOMy npu Oeta-pacnaje HOMep 2JIEMEHTa YBEIWYMBAETCS HA OJIMH, a Macca
OCTaeTCs MPEKHEN.

83. Onu 006nagaroT caMoi BRICOKOH MPOHUKAIOIIEH CITOCOOHOCTHIO M MEHBIIIE BCETO0 HOHU3UPYIOT
BEUIECTBO. ['aMMa-yacTUIBl HM3JIy4aroTCsl spamMH, KOTOpbIE B pe3ylbTaTe pacrajga HMEIOT
HOBBIIIEHHBIN YPOBEHb SHEPIHH. «JIMIIHSAM) S3HEPTUS U3ITy4aeTcsl B BUJE FaMMa-KBaHTOB.
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84. Bpewmsi, B TeueHHe KOTOPOTo pacnaaércs MoJOBUHA aTOMOB BEIIECTBA.

85. Smpo cocToMT W3 NPOTOHOB U HEWTPOHOB, KOJHMYECTBO IPOTOHOB  PaBHO
HOPSIIKOBOMY ~HOMEpY »dJeMeHTa B Tabnuue MeHzeneeBa, CyMMapHOE KOJMYECTBO
IIPOTOHOB U HEMTPOHOB - MACCOBOMY YHCITY.

86. AX. Z - 3apsAm0BOE YHCIO - YHCIO NPOTOHOB B SApE, A - MAaccoBOE YHCIO - YHCIIO
HYKJIOHOB B sIJIp€.

87. ATOMBI ~ OIHOTO XMMMYECKOIO  3JEMEHTa, HMEIOUIMEe  OJUHAKOBOE  KOJIMYECTBO
IPOTOHOB M  pa3HOE  KOJUYECTBO  HEWTPOHOB. Slapa  paguoakTUBHBIX  H30TOIIOB
UCTIBITHIBAIOT PAJAMOAKTHBHBIA pacmaj, cTaOMbHBbIE M30TONBI YCTOHYMBO CYLIECTBYIOT
JIOJITO€ BPEMSI.

88. IlouTH Bce UMEIOT U30TOIBI, OTIINYAIOTCSA YUCIOM HEUTPOHOB, CTAOMIIBHOCTBIO.

89. MunHuManbHas SHEPTUs, KOTOPYIO HAJ0 3aTPAaTHTh, YTOOBI pa3AeIuTh PO Ha
COCTABJISAIOLIHE €r0 HYKJIOHBI.

90. [enenne aroMHBIX SAep - WX pacmaa Ha JABE 4YacTH  (OCKOJIKAa) CpaBHUMOKN
macchl. /[leneHue MoxeT ObITh CAMONPOM3BOJIBHBIM (CIIOHTAHHBIM) MJIM  BBIHYKIECHHBIM,
BBI3BAHHBIM B3aUMOJCHCTBHMEM sipa C BHEIIHEHW dacTuueu. JlemeHne SHEpreTudecKu
BBITOJTHO, T.€. COINPOBOXKIAETCS OCBOOOXAECHHWEM SHEpruM, Uil TDKEIBIX  sAAep U
SBIISICTCS OCHOBHBIM HCTOYHHMKOM siiepHO »Hepruu. OngHa u3 Hambojee THIIMYHBIX
peakuuii AeneHus sapa ypaHa-235 BeINIAIUT Tak:

91. n+ -A”Ba + ~Kr+3m.

92. Omna mpoTekaerT 3a Bpems He Gonee, gem 10712 cex u conpoBoskIaeTcs HCIMycKaHHeM TPEX
HEUTPOHOB. YBeNIWYEeHHE YnCila HEUTPOHOB B IIPOLIECCE JIEIEHUsI OTKPBIBAET BOZMOXKHOCTh
IIPOTEKAHUs LEMTHOM SANEPHON PEaKLUK JIEICHUS.

93. IlocnenoBaTenbHOCTh  €IMHUYHBIX  SJIEPHBIX  peaklMi, Kaxaas U3  KOTOPBIX
BBI3bIBA€TCS YACTHUICH, MOSBMBIIEHCS KaK MPOAYKT 3TOM peakluM Ha MPEAbIIyLIeM IIare
nocienoBarenbHOCTH.  [IpumepoM  HemHOM  siiepHOM  peaknMu — SABJISIETCS  IIeTHas
peakuus JeleHus sAAep TSDKEIBIX AJIEMEHTOB, IpPU KOTOPOM OCHOBHOE UHCJIO AaKTOB
JIeNIeHUs] WHULMHUPYETCsl HEHTpOHaMH, MOJYyYEHHBIMM MpU JAEJICHHUU siep B NpeAbLAyIIEeM
MTOKOJICHUHU.

94. B Kady€CTBC 3alllUTHBIX MaTcpHraJioB AJIA ocia0IeHus HeﬁTpOHHOFO
HU3JTYy4YCHUSA HCIOJB3YIOT BOAY, 6GTOH; JJI1 3alllUTBI  OT raMMa-mnyquHﬁ - CTalib,
CBHHCII.

95. Peakuust chustHAA JIETKUX sifiep, TNPOUCXOAAIIAas TPU OYEHb BBICOKOW TeMmIeparype.
Jns  oObenuHeHus JIErKUe spa JOJDKHBI TNPUOIM3UTBCA JAPYyr K JpYry Ha Maloe
paccTosiHHe, 3TO BO3MOXHO TPHU YCIOBHH, YTO OHH HUMEIOT OOJBIIYI0 KHHETHYECKYIO
SHEPIui0. BBICOKYI0 KHHETHYECKYI0 OJHEpPrui0 OHM MOTYT HMETh TOJBKO IIpH OYEHb
BBICOKOM TemIepaType.

96. DHeprusi 1MOKOA  JBYX  OTHENbHBIX  sigep  Oonbine, YyeM y  00Opa30BaHHOIO
PE3yIBTUPYIOMIETO siApa. JIMIIHSS SHEPTUs BBIACTSACTCS IPU CITUSHUH.

97. OHa mO3BOJSET BBICBOOOAWUTH MOYTH B 4 MWJUIMOHA pa3 OoJblle SHEPruH, YeM
XUMHYECKHE PEaKIMH, TaKhe KaK CKUTaHWue yris, HepTH WM ra3a, W B 4YeThIpe pasa
Oonbllle HHEPrHH, 4YeM peakUus JeJIeHUs aTOMHOTO sjpa, HCIONb3yeMas CerojHs Ha
ATOMHBIX 2JIEKTPOCTAHIIUAX 110 BCEMY MUDY.

Pazgean «Ctpoenne BeesieHHOW
Tema "Ctpoenue Beesiennoi"
98. MeraMHp -  BXOJAT IIJIAaHETBI, 3BC3JHBIC CKOIUICHHUA, TaJlJaKTHKHW, MCETaraJaKTHuKU.
OTO MHp OrpOMHBIX MacumTaboB U cKopocTeil. PaccrossHue B Merammpe u3Mepsiercs
ACTPOHOMHUYECKUMHU  €JUHHUIIAMHM, CBETOBBIMM  TOJaMH, [apcekamMu. Bpems  xu3Hu
KOCMHMYECKHX 00BEKTOB HCUUCIIETCS MUUINOHAMH U MUJJIMapaamMu JICT.
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99. Connue, MIaHeThl, ACTEPOUbI, KOMETbI, MEKIUIAHETHAS MbLIb, T'a3, 3JIEKTPOMArHUTHBIE MOJIS.
Connue - 3Be3na, macca cocrasisger 99,98% wmaccel Beell CC, LEeHTpabHOE TEI0, PYKOBOJIUT
IBUXKEHHEM BceX pyrux oowektoB CC. BpamaeTcst BOKpYr cBOeH OCH, U COBEPILIAET CIIOKHOE
JBUXKEHHE BOKPYT LieHTpa Tsokectu CC. BoceMmp maHeT, IBUXKYTCA 110 AJUIMNTHYECKUM OpOUTaM
BoKkpyr ConHia (PKCUEHTPUCUTET HEOOJbIION, camas BBITSHYTas opOuTa y Mepkypus).
Actepounsl - TBEPABIC TeNa, BPAILAOIIMECS MO SJUTUNTUYECKHUM OpOUTaM, KOMETBI- JIbJUCTHIC
TeNa, BPALAIOTCS MO CUJIBHO BBITSHYTHIM JIIIUIICAM WIM 1o napabonam/runepbonam. Komers
OCHOBHOE BpeMs poBoAsT Aaneko oT Comnnua (obmaako Oopta, nosc Koiinepa).

100.CC cdopmupoBanach W3 Ta30mbUIeBOro0 00Jlaka, KOTOPOE CKUMAJIOCh TOJ JICHCTBHEM
IpaBUTALlMOHHOMN CUJibl. B lleHTpe noBsilIaiack TEMIEpATypa, Hadajlach TEPMOsAEpHAs peakLus,
oOpa3oBaJiach 3Be3/1a, U3 OCTATKOB ra3a U MbUIM NOCTENEHHO CHOPMUPOBAIIUCH IIJIAHETHI. OKOJIO 5
MIIpJ JIET Ha3as.

101.Mepkypuii, Benepa, 3emns, Mapc, IOmurep, Carypn, VYpan u Henrys.
BHyTpeHHue miaHeThl WJIM IUIaHeThl 3eMHOM rpynmnbl - Mepkypuii, Benepa, 3emnsa u
Mapc. OHH COCTOAT, B OCHOBHOM, M3 CHJIMKAaTOB M MeTayIoB. BHellHHMe IIaHeTHI -
Onutep, Carypn, Ypan u HenTyH - Tak Ha3bpIBaeMble ra3oBble ruraHtel. OHU HaMHOTO
Oojee MacCHMBHBI, 4YeM IUIaHEThl 3eMHOW rpymmnbl. KpynHeitmue muanerst ColHEYHON
cucrembl, IOnutep u CaTrypH, COCTOAT B OCHOBHOM, M3 BOJOpoJa M Tenus. MeHbliue
ra3oBble TUTaHTHI, YpaH W HenrTyH, momMumMo BOIOpOAa M TENus, COJIEPKaT B COCTaBE CBOMX
aTMocdep MeTaH W yrapHblii ra3. Mepkypuii - sBisercs Ommkaiimeil mimaneroi k ComHITY
Y HauMEHbILEH IUIAHEeTOW CHUCTeMBbl. Y TIUIaHEThl HET CHyTHUKOB.Benepa - camas ropsuas
MJIaHeTa Halled CHUCTeMBbl, Temrmeparypa ee mnoBepxHOCTH TmpeBbimaer 400 rpamgycoB Mo
Llenbcuro. Haubonee BeposSTHOW NPUYMHONM CTONb BBICOKOW TeMIepaTyphl SBISETCS
MapHUKOBBIA A (}EeKT, BO3HHUKAOIIMIA W3-32 IUIOTHOW arMocdepbl (maBienue B 90 pa3
BBIIIIE 3€MHOro), OoraToi yriekuciabiM razoM. Mape - Mmenbiie 3emuin U Benepsl. On
obnmamaer armocdepoi, cocTofAled TJIaBHBIM 00pa3oM U3 yriekucioro rasa. Ha ero
MIOBEPXHOCTH €CThb BYJKaHbl, caMmblii OonbIIoON W3 KoTOphlX, Omumm, NpeBbIIIaeT
pa3MepamMu Bce 3€MHbIE BYJKaHbl, jgocturas BbIcOThl 21,2 kM. IOnurep - oOnanaer
Mmaccoil B 318 pa3 Gosblue 3eMHOH, U B 2,5 pa3a MacCHUBHEE BCEX OCTaJbHbBIX IUIAHET BMeECTE
B3sAThIX. OH COCTOWT TJaBHBIM oOpa3oM u3 Bojaopona u remus. Y IOnurtepa mmeercs 95
cnyTHUKoB. CaTypH - Wu3BECTEH CBOoeil oOmMpHONH cHucTeMOH Kojel. ODTO HauMeHee
wioTHas TuiaHeta CoJIHEYHOM CHUCTeMbl (€ro CcpeiHssi IUIOTHOCTb MEHbIIE IUIOTHOCTH
Bosbl). Y Carypna umeerca 72 cnyrHuka. Ha cmyrHuk CatypHa Turtan omyckaics
KOCMUYECKHI ammapar. YpaH - ceapmasi miuaHeta oT ConHIa SBISETCS caMOM JIeTKOW u3
IUTAaHET-TUTaHTOB. Bpariaercss «iexa Ha OOKy»: HAaKJIOH OCH €ro BpalleHHUs K IUIOCKOCTH
SKJIMNTUKU paBeH mnpumepHo 98 rpagycam. Hemryn - mocnenuss mniaHera B CosiHeUHOU
CUCTEME.

102.3B€3mp1  00pa3yroTcsi M3 XOJOTHBIX Pa3peKEHHBIX OOJAKOB MEXK3BE3THOTO Tasa,
KOTOpBIE CKHMMAOTCS M3-32 T'PAaBUTALMOHHON HEYCTOWYMBOCTH, B IIPOLIECCE  CIKATUSA
pa3orpeBaroOTCs HACTOJIBKO, YTO B HX HeApaXx HAYMHAIOTCS TEPMOSIAEPHBIE pPEaKINH
CUHTE3a I'eIus U3 BOJIOPO/a.

103.Bugumas moBepxHocth Comamna.  I[TnotHocte  wmenwsmie - 1/1000000 r/cm  kyo,
temneparypa 6000 K, nmaBnenne 1/6 artmocdeps;KonBektuBnas 3ona. Ilo wmepe
npubmkeHnus K moBepxHocT ConHIa TemrepaTrypa ObICTpo yMeHbIIaeTca. B pesynprare
IIPOUCXOAUT KOHBEKIUS - IEPEMEIINBAHHUE BELIECTBA M IIEPEHOC DHEPIUU K IOBEPXHOCTHU
CBETHJIa CaMHM BEUIECTBOM;30Ha TNepeHoca »HHEpruu usnydyeHueM. OHa MpeacTaBiseT
co0Oi Kak Obl CTEHKH SJIEPHOTO KOTJA, Yepe3 KOTOphle HHEprus MEMJIEHHO NPOCAYMBAETCS
Hapyxky;Anpo ConHIa - €©CTECTBEHHBIM TEPMOSIIACPHBIA  pPEAKTOp, TAE MPOUCXOIUT
BBIIEJICHUE JHEPIUU 3a CYET IPEBPALIEHUS BOAOPOAA B renuidl. B LeHTpe szapa: MIOTHOCTh
- 160 r/cm ky0, Temneparypa - 15 mun K, naBmenue - 340 mupn atrmocdep, T.e. YCIOBUS
TOYHO TaKHe, KaKue HYKHBI A paboThl saepHoro peakropa;P@ortochepa - U3 Hee HCXOIUT
OoJIpIIas qacThb H3JTy4yaeMoin ComnHiieM SHEpPruu B BUIUMON oOJactu
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cnektpa;Xpomochepa - TMJIOTHOCTH M JaBJIEHHE C BBICOTOM YyOBIBAIOT, a TeMIeparypa
Bo3pactaeT;Kopona - camblii  BepxHuil cioil  armochepsr ConHLIAa - COCTOMT U3
Yype3BbIYAIHO pa3pexeHHOW mia3Mbl. OHa TOCTOSHHO pacIIUpsieTcsl B OKpy»Karollee
IIPOCTPAHCTBO U NEPEXOIUT B COJHEUHbIM BeTep. Bo BHyTpeHHeil kopoHe 1 muH K u Bble.
Poxnenne (4,6 mupa. ner Hazan) OcHoBHoM drtanm (1-10 mupa. ner) KpacHbii rurast
(10,5-11 mapa. net) bensbriii kapauk (0,12-1+ Tpan. siet) YepHblil (TEMHBII) KapIuK.

104.B cocraB BcejieHHOM BXOAAT 3BE3ABI W IUIAHETHI, KOTOpPHIE OOBEIUHSIOTCS B
raiakTukd. Kocmudeckoe TMPOCTPAaHCTBO MEXAY 3BE3JaMU B TaJaKTUKE 3arlOJHEHO
MEX3BE3/IHBIM ra30M U KOCMUYECKOM MBUIBIO.

105.I'mranTckass cucremMa, COCTOSIIAS W3 MHJUTHAPAOB 3BE3 W WX CKOIUICHWH, rasa,
ObUTM, MArHUTHOTO TOJS M KOCMUYeCcKuX  Jydyeid. OCHOBHbIE  THUIBI  TalaKTHK:
QITUNTUYECKHUE, CIHpaTbHBIC, HEMpaBWIbHBIE. MeCTHas Tpynma TalakTHK - okoyio 40
HauOosnee OJM3KUX TPAaBUTAMOHHO CBA3aHHBIX TaJaKkTUK, CpeId HUX TajJaKkTUKa
AHnnpomena, TpeyronbHHK U IpyTHE.

106.3akon Xab0na roBOPUT, YTO YeM Jaiblile TallaKTHKa, TEM BBIIIE CKOPOCTh €€ yIalleHUs.

PenuxToBoe u3JIyyeHue - 3TO AJIEKTPOMArHUTHOE u3JIyyeHue, KOTOpO€e
OCTaJIOCh nocie bompmoro — B3apeiBa u 3alOJIHUIIO  BCHO Bcenennyro.
Pe1uKkTOBOE H3JTy4eHHeE SBIISCTCS TCIJIOBHIM M3JIy4eHHEM, UMEET ONPEICIICHHYIO TEMITepaTypy,
KOTOpast ceriyac COCTaBJISICT OKOJIO 2,7 KenbBuna (-270,45

rpagycoB Llenscusi). Takass Hu3Kass Temreparypa OObBsCHSETCS pacuimpeHueM BceeneHHol
nocisie bonpmoro B3psiBa. PaBHOMEpHOE pacnipeneneHue.

6.2 Ilpumepbl TECTOBBIX 3aJaHUI
Bapuanr 1

la

2a

Ja

46

5.18263a
6.102r384065a
7.182r364a5n6¢

8 Anmabaruyeckuii (aquabaTHBIN) mpolecc
9 3akon Ixoymns — Jlenna
10 Cuna Jlopenna

11 UnTepdepenus caera
1213 —->1—-4->2

134 -3 52 —1

14B)2 >1—-53—>4->5
154—5-52—>1-53

164



