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KOHTpOIbHO-OIICHOYHBIE  CpEelCTBA TMPEJHA3HAYECHBI ISl KOHTPOJS U OLCHKH
00pa30BaTeNbHBIX JIOCTM)KCHHH OOYyYaroNMXCs, OCBOMBIIMX IMPOTPaMMy JTHCIHAILIMHBI
C0O0.02.01 dusuxa.

@®OoHJ OICHOYHBIX CPEACTB BKIIOYACT KOHTPOJIBHO-OIICGHOYHBIC CpEACTBA IS

IPOBEIECHUS TEKYILEro KOHTPOJIS ¥ IPOMEXYTOUHOU aTTecTaluu B popMe IK3aMeHa.

Texymuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCS B TEUeHHE ceMecTpa B (opme
NEPUOIMYECKOTO BBHIOOPOYHOTO0 YCTHOTO OINpOCa IO NMPOWACHHBIM pas3jieiaM U KOHTPOJIA 3a
BBINOJIHEHUEM 33JJaHUI Ha 1a00paTOPHBIX M MPAKTUUECKUX 3aHATHSIX.

2. Pe3y.]'II>TaTI>I OCBOCHUSA NUCHUIIJIMHBI, MOAJCKAIIUEC ITPOBEPKE

Pe3yabTarsl 00yueHust
(ymeHMusl, 3HAHUSA, 001 E
KOMIIETEHI[MH)

OcHoOBHBIE TOKAa3aTeJH
OLICHKH Pe3yJIbTaTOB

dopMa KOHTPOJIA U
OLlCHUBAHUS

YMeTh:

-C)OPMUPOBAHHOCTh  IPE/ICTaBICHUM
0 poimu U Mecre (PU3MKH B
COBPEMEHHOI HAYYHON KapTHHE MHUPA,
0 cucTeMooOpasyroueil poiau (Hu3NKy
B pa3BUTHUM E€CTECTBEHHBIX HAayK,
[TCXHUKU U COBPCMCHHBIX TGXHOHOFHﬁ,
0 BKJIaJIeé POCCHMCKUX U 3apyOEeKHBIX
yueHBIX-(DU3UKOB B pa3BUTHE HAYKH;
(hU3UIECKYIO CYIIHOCTH
HAOII0AaeMBIX SIBJICHUH MHKpOMHpA,
MakpoMupa U MeraMmupa;

pomn  ¢usukum B (HOpMUpPOBAHMY
Kpyrosopa " (G YHKIIMOHATIBEHOM]
PaMOTHOCTH YE€JOBEKa Ui PEIICHHS
[PaKTHYECKHX 3a/1a4;

-Jatp OIIpeeIICHNE
CII0CO00B
MEXaHUIECKOTO
JIBMKCHUS. [IpuBectu

MPUMEPHI JJIs1 KaKI0T0 U3
HUX;

- CdopmynupoBath
MOHSTHE CUJIBL,
JNEUCTBYIOLIEH Ha TEJo.
Ykazartb CIMHULLY
n3Mepenus. [lepeuncnuthb
OCHOBHBIE CHUTHI,
JNEUCTBYIOIIME Ha TEJO
MIpY IBI)KEHU;

- ChopmynupoBath 3aKOH

COXpaHEHUsS  HMMIYJbCa.
Hatb omnpeaeneHue
K101 buznueckoit
BCIIMYMHE, BXOJIAINCH B
bopmyy. VYka3arb
€UHUIIBI U3MEPEHUU B

cucteMe CHU. OOBACHUTH
3HAQYCHHE  PEAKTUBHOTO
JIBIDKEHUA Ha IIPUMEpPE
NBIDKEHUA KOCMHUYECKOU

PaKETBL.
Hatb YETKOE
oInpeeIcHue
PaBHOYCKOPEHHOI'O
IIPSMOJIMHENHOTO
JBUKCHHUS TeN u
PABHOMEPHOI'O JIBUKEHHUS
Tedl IO  OKPYXHOCTH.
IIpuBectu IIPUMEPBHI

TaHHOTO BHJA JIBIDKCHUS.
Ymenue cobupaTthb
MPOCTEUIITYIO

SJICKTPHUYCCKYTO OCIIb.

— Ilepronueckuii yCTHBIM
oTpoc

— HaOnronenne u oneHka
KadecTBa pabOT Ha
abopaTOpHBIX U
[IPAKTUYECKUX 3aHATUIX

— KoHTtpoib
CaMOCTOSTEIIbHON PabOTHI.
— DK3aMeH




[Togkmrouate  TIpUOOPHI
napayuienbHO u
MOCJIeI0BATENBHO.
YMeHue IIPUMEHSATH
HEOOXOaUMBIE  (POPMYITBI
JUIL  pacdera OCHOBHBIX
rapaMeTpoB

AJIEKTPUYECKON LIETIN.
[IpuBectun MIPUMEPbI
KoJIe0aTeIbHbBIX
JNBW)KEHU B  MPUPOJE.
[Iepeuncnuts OCHOBHBIE
XapaKTePUCTUKH
K0J1e0aTeIbHOTO
TIBUDKECHUS. Penrtate

3aga4ynu € MPUMCHCHUCM
dbopmyi.

BHATDH:

- pacrio3HaBaTh (u3HYECKHE SBICHUS]
(TIporteccel) U OOBACHATh WX Ha OCHOBE
M3YYCHHBIX 3aKOHOB;

- BJIQIETh  OCHOBOIIOJIATAIOIINMHY|
(bM3MYECKUMH TIOHATHUSMHU U BETTMYNHAMH,
XapaKTepU3yIOIUMHU (buzndeckue
[TPOIIECCHI;

- BIIAJCTh 3aKOHOMEPHOCTSIMH, 3aKOHAMU
1 TeopusAMH  (3aKOH  BCEMHPHOTO
rsrotenns, I, II u III 3akonsr HeioToHa,
3aKOH COXpaHEHUS MEXaHUYECKOH
DHEPruy, 3aKOH COXPAaHEHUS HMITYJbCa,
MPUHIUI CYNCPIO3UIMHU CUJ, MPUHIIUIL
[PABHOMIPABHOCTH HWHEPLHUAIBHBIX CHUCTEM|
0TCUETa,; MOJIEKYJISIPHO-KUHETHUECKYIO0
TCOPUIO CTPOCHUSL BEIIECTBA, T'a30BHIC
3aKOHBI, MEPBBIM 3aKOH TEPMOJUHAMUKH;
3aKOH  COXPAHEHUS  BJIEKTPUYECKOIrO
Bapsana, 3axkoH Kymnona, 3akon Oma s
ygacTka 1enw, 3akoH Oma JuIsl TIOJTHOMH
PIIEKTpUUECKON 1enu, 3akoH Jlxoyns -

Ulenia, 3aKOH 3JIEKTPOMAarHUTHOU
MHAYKIAY, 3aKOH COXPAaHEHHWS JHEPTHH,
3aKOH NPAMOJIMHENHOTO)
[pactipocTpaHeHHS CcBeTa, 3aKOH

OTpaXKCHUS CBETA, 3aKOH TIPEIIOMIICHUS
CBETA; 3aKOH COXPAaHCHUS SHEPTUH, 3aKOH
COXpaHEHUs HMITYJIbCa, 3aKOH]|
COXpaHEHUs  JJIEKTPUYECKOTO  3apsia,
3aKOH COXpPaHEHHS MAacCOBOr0O 4YHUCHA,
ocTynatel bopa, 3aK0H pagnOaKTUBHOIO
pacrana);

- YBCPCHHO HWCIOJIb30BATH 3aKOHBI W
3AKOHOMCPHOCTHU npu aHAJIN3¢

- OIUCHIBaTh M OOBICHATH
¢busznueckue SBICHUS U
CBOMCTBa TeEJI: ABWKECHUE
HeOecHplx Ten u MC3,
pacripocTpaHeHue

AJIEKTPOMArHUTHBIX BOJIH,

BOJIHOBELIE CBOICTBa
CB€TA, I/IBJIY‘-IGHI/IG nu
MIOTJIOLIEHNE CcBeTa

aTomMoM, (hoTodpheKT;

-OTJWYaTh THUIOTE3bl OT
HAy4YHBIX TEOpUH, AeNaTh

BBIBOJIbI Ha OCHOBC
AKCIIEPUMEHTATBLHBIX
JaHHBbIX, HpI/IBO,Z[I/ITI:
TIPUMEDHI,
IIOKAa3bIBaroOmue, qyToO
HaOJIIOAEeHUS u

OKCIIEPUMEHTHI SBIISIOTCS
OCHOBOH IS
BBIIBMOKCHUS THUIIOTE3 M
TEOpUid, MO3BOJISIIOT
MPOBEPUTh  MUCTUHHOCTH
TEOPETHYECKUX BBIBOJIOB,
busnueckas Teopusl JaeT
BO3MOXKHOCTh OOBSICHATH
WU3BECTHBIC SIBJICHUS
MPUPOJBI W Hay4YHbBIC
GbakTel, TNpenCcKa3bIBATh
elrie HE W3BECTHBIE
SIBJICHU, MIPUBOIUTH
MPUMEPBI  TTPAKTUYECKOTO

[lepronruecKkuil yCTHBIN
oTpoc

— HaOnronenne u oneHka
KadecTBa pabOT Ha
abopaTOpHBIX U
[IPAKTUYECKUX 3aHATUIX
— KoHnTtpoib
CaMOCTOSATEIIbHON PabOThI
— DK3aMeH




(bM3UYECKUX SBJICHUIA U TIPOIIECCOB;

- YUUTBIBATh T'PaHUIBI TIPUMCHCHUS

M3yYeHHBIX (QU3MUYECKIX MOJICICH;

- TPOBOJUTH IMpSIMble W KOCBECHHBIC
M3MepeHUs (duzngecKux BEJINYHH,
BBEIOMpAs ONTHMAJTBHBIT CII0CO0|
M3MEpEHUs] ¥ WCIIONBb3ys  HM3BECTHBIC
METOIBI OIICHKHU MOTPEeIIHOCTEH

M3MEpPEHM, HCCIEeN0BaTh 3aBUCHUMOCTEH]
(bU3NUECKNX BETMYUH C MCIIOJIb30BaHHEM|
MPSMBIX H3MEPECHUH;

- OOBSCHATH TOJYYCHHBIE PE3yIbTaThl,
MCTIONB3YS (PU3MUECKUE TEOPHH, 3aKOHBI U]
[MOHSITHS, U JISNATh BBIBOJIBL;

-coOMIoAaTh MpaBuiia 0€30MacHOTO TPYa
[pY MTPOBEJICHUM MCCIICJOBAaHUN B paMKaXx|
yIeOHOTO OJKCIEpUMEHTa W  y4eOHO-
MICCIICIOBATEILCKOM  JISATSILHOCTA (|
MCTIOJTb30BaHUEM U POBBIX
M3MEPHUTEITBHBIX YCTPOWCTB u
TabopaToOpHOTO 000PYAOBAHUS;

- pemaTh pacueTHBIC 3aJadd C SBHO
3aTaHHOMI (huzmueckoit MOJIENbIO,
MCToNb3ys  (PU3MYeCKHe  3aKOHBI 1]
[TPUHIIATIBL,

- IPUMCHATH IMOJTYYCHHBIC 3HAHUA I

OOBSICHEHUSI  yCJIOBUH  NIPOTEKaHMUS
(U3MUECKUX SBICHUH B TPHPOJAE H
NNE TIPUHSTHUS MPaKTUYECKHX
[pELICHHUIT B MOBCEAHEBHOM >KU3HU J1JIs
oOecrieueHus npy|

oOparieHuu ¢ OBITOBBIMH TIpHOOpamMu|

0€301acHOCTH
I TEXHUYECKHUMM  YCTPOMCTBaMH,
COXPAHEHHUS 3I0POBbS U COOJIOJCHHUS
HOPM 93KOJIOTUYECKOTO TIOBEJCHUS B
OKpY>KaroLLEeu Cpere;

HCIIOJIE30BAHMS
¢buznveckux 3HAHUM:
Pa3IMYHBIX BHJIOB
ANEKTPOMATrHUTHBIX
W3ITydeHUHN I Pa3BUTHUS
paauo- u
TEJICKOMMYHHUKAIIHH,
KBaHTOBOM  (u3uku B
CO3JaHUuU 0 (S0): (0)1
SHEPTETHKH, Ja3epoB;
obOecreyeHus
0e30IMacHOCTH

KU3HCACATCIIBHOCTH B
mponecce HMCIOJIb30BaAHUA

TPAHCIOPTHBIX  CPEICTB,
OBITOBBIX
AIEKTPONPUOOPOB,
CpEICTB paauo- u

TEJIEKOMMYHUKAIIHOHHOMN
CBA3HM, OLCHKH BJIMAHUA
Ha OpPraHW3M 4YeJIOBEKa U
Ipyrue OpraHu3Mbl
3arps3HEHUS
OKpY>Kalollen Cpeibl;




3. KOHTPOJIbHO-0LIEeHOYHbIE MATEPHAJIbI TEKYLIEr0 KOHTPOJISI

B kauecTBe KOHTPOJIbHO-OLCHOYHBIX MATCPUAJIOB TCKYIICTO KOHTPOJIA UCIIOJIb3YHOTCA:

3.1. Ilepuoguyeckuii yCTHBIN onpoc
Pa3nes 1 OcHOBHBIE 3aKOHBI (PU3UKH

UYro takoe ¢usuxa?
Yto Takoe meTon’?
UTto Takoe S3KCHepUMEHT?
Kakwue Busibl MaTepyun BaM U3BECTHBI?
UYro onpenenser BpeMsa?
Kakue equHuIbl Gu3nuecKux BEIMUWH SBIISIOTCS OCHOBHBIMEH B CU?
UTto BeIpakarOT PU3NYECKUE 3aKOHBI?
UYrto HeoOXxoaruMo 3HATh O (PU3NUECKOM 3aKOHE?
CKOIbKO THIIOB B3aMMOJICHCTBHS MpEIoiaraeT coBpeMeHHas pusnuka?
0. Yto onpenensieT mpoCTPAaHCTBO?
Pasznen 2 Mexanuka
1. Kakumu OykBamMu 0003HAYArOTCA CIEAYIOMNE (GU3HUYECKUE BEIMUYMHBL: CHJIa, CKOPOCTb,
yTh, YCKOPEHUE, Macca.
B kakux equHUIIAX U3MEPSAIOTCS TIEPEUNCICHHBIC (PU3NUECKIE BETMUNHBI?
Kakoe gsuxeHue Ha3pIBaeTCI MEXaHUYECKUM?
Kaxoe Teno Ha3pIBalOT CBOOOTHEIM?

=00 ANk

2

3

4.

5. Cdopmynupyiite nepBblii 3akoH HploToHA.

6. Kakyro cucremy oTcuera Ha3bIBaIOT MHEPLIMATBHOMN?

7. JaiTe onpeaeaeHue CUIbL.

8. Cdopmynupyiite BTOpoii 3akoH HproToHa.

9. Kakymo cuny Ha3bIBalOT LIEHTPOCTPEMUTEILHON?

10. Chopmynupyiite TpeTuit 3akoH HeioToHa.

11. Kakast ¢pusznueckast BeauunHa SBIsSETCS MEPOl HHEPTHOCTH Tema?

12. Yemy 4mCIeHO paBHO YCKOPEHHE CBOOOTHOTO TaieHUs?

13. Kakoe cocTosiHuE Tena Ha3bIBalOT HEBECOMOCTHIO?

14. Bocipou3Bectu (pOopMyJIHPOBKY U HamucaTh GopMyry KHHETHUYECKOW SHEPTHH.

15. ChopmynupoBaTh 3aKOH COXpaHEHUSI SHEPTUH U HANKCaTh Gopmyiry.

16. BocipousBectu (popMyIHpOBKY U Hanmucath (GopMysry MOIITHOCTH
Pazngen 3 OcHOBBI MOJIEKYJISIPHOI (PU3MKN U TEPMOAMHAMUKHI

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUU

Urto Takoe Monekyna?

Urto Takoe arom?

Yem 00yca0BIeHO OPOYHOBCKOE ABHKEHHUE?

Yro Ttakoe quddy3usn?

AU e

Kaxkwue arperaTHble COCTOSIHHS BEIIECTBA CYIIECTBYIOT?



10.

11
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Kaxkoii raz Ha3pIBaIOT UACAIbHEIM?

HazoBute napameTpbl COCTOSIHUS ra3a.

Yro Takoe naBiieHHE Ta3a?

Kakumu npubopamu n3MepsIoT 1aBjeHue raza’?

. Uro Takoe nzonpoueccs?
12.
13.
14.
15.
16.

[lepeuncirute OCHOBHBIE MTAPAMETPHI BEILIECTBA.
VYcnoBust MpoTeKaHus: TEPMOJIUHAMUYECKOTO IIpoLecca.
Kaxoit mporiecc Ha3pIBaeTCst H300apHBIM
Kaxkoii npouecc Ha3bIBa€TCS N30XOPHBIM
Hanummure ypaBHeHne MenneneeBa-Kinaiinepona
Pa3nes 4 OCHOBBI 2JICKTPOAUHAMUKH
Kakas ¢usnueckas BenmuunHa ONpeeseTcsi OTHOIIEHUEM CHJIBI, ¢ KOTOPOH JEHCTBYET
JIEKTPUYECKOE T0JI€ HAa 3JIEKTPUUECKUM 3apsj, K 3HAUEHUIO 3TOro 3apsaa?
Kak Ha3piBaeTcst oTHomIeHHE padOTHI, COBEpUIAEMON 3JEKTPUUECKUM  TOJEM MpH
MEPEMEIICHUH TIOJIOKUTEIBHOTO 3apsiia, K 3HAYEHUIO 3apsiia’
Kakoe HampaBineHue TNOpHUHATO 332  HAOpPaBJIEHHE  BEKTOpAa  HANPSHKEHHOCTH
BJIEKTPUYECKOTO TMOJs?
N30BITOK M HEZIOCTATOK 3JIEKTPOHOB COJCPKUT MOJIOKHUTEIBHO 3apsSKEHHOE TEJI0?
MoryT 11 CUIIOBbIE JIMHUU NEpeceKaTbca? 3aBUCUT JIM 3JIEKTPOEMKOCTh KOHJIEHCATOpa
OT 3apsi/ia Ha ero ookmagKax?
B kakux enuHunax numepsiercs 3J1eKTpoEMKOCTh B cucreMe CHU?
Pacckaszath ycTpoNCTBO MPOCTEUIIIET0 KOHIEHCATOPA.
Kaxkune konebaHust Ha3pIBAIOT TAPMOHUYECKUMU?
JaiiTe onpenenenre 4acToThl, IEPUOa U aMIUIUTY/IbI KOJIeOaTeIbHOIO JBUKECHHUSL.

. I[lo xkakoMy 3aKOHY H3MEHSIETCS CKOPOCTb, YCKOPEHHE MPUCBOOOIHBIX TAPMOHHUECKUX

KoJIeOaHUAX ?

. Kaxue mexannueckune kone0aHust HA3bIBAIOT CBOOOHBIMU?

. OT 4ero 3aBUCHT MEPHO] KOJICOAHHSI MATEMAaTUIECKOTO, IPYKHHHOTO MasiTHUKA?
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Kakue mexanndeckue koneOaHus Ha3bIBAIOT 3aTyXAOIIUMU?
Kakue mexanndeckue koeOaHus Ha3bIBAIOT BEIHYKJICHHBIMU?
Kaxkoe sBieHre Ha3bIBAIOT MEXaHUYECKUM PE30HAHCOM?
Yro mpeacraBisieT co00i MarHUTHOE ToJIe?
UTo Ha3bIBAIOT BEKTOPOM MAarHUTHOW MHAYKIUH?
UTo Ha3bIBAIOT JTUHUSAMUA MATHUTHON MHIYKIIMU?
Kaxue nomns Ha3pIBatoT BUXPEBBIMU?
ChopmynupyiiTe NpUHIMI CYNIEPIO3UITUH TTOJICH
Cdhopmynupyiite 3akoH Amiiepa
Yto Ha3BIBalOT MAarHUTHBIM IOTOKOM?
Kaxkas cuna geiicTByeT co CTOPOHBI MAarHUTHOTO MOJIS Ha ABMIKYIIUICA 3apsi?
UTo Ha3bIBAIOT YACIBHBIM 3apsaom?
Kakue yckopuTenu 3apsskeHHBIX YaCTHUI] BAM U3BECTHBI?
Pa3pen 5 Kojie0anusi M1 BOJTHBI
Kaxkue nBrmxeHuns Ha3bIBAIOT KOJeOaTEeILHBIMU?
Kakwue konebanus Ha3pIBalOT TAPMOHUYECKUMU?
JlaiiTe onpeenenre 4acToThl, IEPHUOIa U aMILTUTY bl KOJIEOATETHbHOTO JBUKCHHUSI.
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[To kakOMy 3aKOHY M3MEHSETCS CKOPOCTh, YCKOPEHHUE MPHUCBOOOIHBIX TAPMOHUYECKHUX
KOJIeOaHMIX ?

Kaxue cuinbl Ha3bIBatOTCA KBa3uyNnpyruMu?

Kakune mexannueckue Koae0aHua Ha3BIBAIOT CBOOOTHBIMHU?

OT 4ero 3aBUCHT MIEPHOJ] KOJICOAHHSI MATEMATHIECKOT0, IPYKHHHOTO MasiTHUKA?

Kakne Mmexannyeckue KojeOaHusl Ha3bIBAIOT 3aTyXAIOITUMU?

Kakune Mmexannyeckue KojieOaHUsI Ha3bIBAIOT BHIHYKIEHHBIMU ?

. Kakoe siBneHne Ha3bIBalOT MEXaHUYECKUM PE30HAHCOM?

. Kakum 006pa3om BO3HUKAIOT CBOOOIHBIE KOJIEOAHUS B KOJIEOATETLHOM KOHTYpe?
. Kakue xonebanus Ha3bIBAIOT 3aTyXaOMUMH?

. Uro mpexacrapinseT co0oii aBToKoiedaTenpHas cucrema’?

. Kakue snexrpoMarHuTHbeie KOJIeOaHHsI Ha3bIBAIOT BEIHYKICHHBIMU ?

. Kakoii Tok Ha3bIBalOT IepeMEHHBIM?

. Uto Ha3pIBalOT MTHOBEHHBIM 3HaueHueM Toka? Hanpsokenus? 3C?

. Chopmynupyiite 3akoH Oma 1J1s e IEPEMEHHOTO TOKa

. UeMy paBHa MOIIHOCTbH B IIETIH EPEMEHHOTO TOKa?

. Kak yctpoen Tpancdopmarop u uem onpeaensercs KodgphuueHt tpaachopmaruu’?
. PacckaxuTe 0 noiyyeHuu, nepeaade u pacnpeelIeHuU AIEKTPOIHEPTUH.

. Kakum 006pa3om Bo3HHKAIOT CBOOOIHBIE KOJIEOaHUs B KOJeOaTeTbHOM KOHTYpe?
. Uro mpexacrapiseT co0oii aBToKoiedaTenpHas cucrema’?

. Kakoii Tok Ha3bpIBaeTCs NEpEMEHHBIM ?

. Kak ocymiectBisieTcs reHeprupoBaHuE MEPEMEHHOTO TOKa?

. Kak onpenenstorcst 1€MCTBYIONINE 3HAYEHUS IEPEMEHHOTO TOKa?

. Chopmynupyiite 3axkoH OMa AJis e IIEPEMEHHOTO TOKa

. UeMy paBHa MOIIHOCTbH B IIETIH EPEMEHHOTO TOKa?

. Pacckaxkute 0 mosryueHuu, nepeaadu U pacupeieIeHUH 3IeKTPOIHEPI U

Pa3nesa 6 OnTuka
Kakyro npupony nmeer cet?
Jaiite onpeneneHue QJIMHBI CBETOBOM BOJIHBI.
Urto Takoe cBeTOBOM Jyu?
UTo Ha3bIBAIOT YIJIOM MaJACHUA? YTIOM OTpaKeHUS?
CdopmynupyiiTe 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETA.
Yto Ha3BIBAIOT aOCOTIOTHBIM TTOKA3aTeNIeM MPETOMIICHUS?
UTo0 Ha3bIBAIOT YIJIOM MOJHOTO OTPAXKEHUS?
UTto Ha3bIBAIOT NPEAEIBHBIM YIJIOM IOJIHOTO OTPAXKEHUS?
Uro Ha3bIBalOT UHTEp(hepeHueii ceera?

. Kakue BoHBI Ha3bIBaIOT KOTEPEHTHBIMU?

. UTo Takoe onTUUYECKUN U T€OMETPUUECKUM ITyTh cBETa?

. Uro Ha3wIBaroT Audpaknyen ceera?

. O0BsicHuTe TUdpPaKINIO HA OJTHOH TIen?

. UTo Ha3bIBAIOT IUCHIEPCUEN cBeTa?

. Uto Takoe criekTp?

. Kakue cymiecTByroT IMHUM CIIEKTPOB U3JIy4eHUs?

. Kakue BemiecTBa 1at0T CIUIONTHOM CTIEKTP?

. Pacckaxxute 06 nH(ppakpaCHOM U3IIy4YE€HHH U €r0 CBOMCTBAX

Pa3nes 7 OcHOBBI cIeNMAJIBHON TEOPHH OTHOCHTEJILHOCTH



Uto Takoe Teopusi OTHOCUTEILHOCTH?

Pacckaxxure oneiT Malikenbcona-Mopiiu.

CdopmynupyiiTe nepBblii MOCTYIAT OTHOCUTEIILHOCTH

CdopmynupyiiTe BTOpoil OCTYJIAT OTHOCUTEIEHOCTH

Chopmynupyiite PensTUBUCTCKUN 3aKOH CIIOXKESHHSI CKOPOCTEH.

3anumute GopMyay HaXOXKACHUS OTHOCUTEIBHOCTH MPOMEKYTKOB BpEMEHU
OOBbsicHUTE CBSA3b SHEPTUU U MACChI TeNa.

e B o

Chopmynupyiite PenssTHBUCTCKOE COKpallieHNne JTHHBI

Pa3znesn 6 DieMeHTBHI KBAaHTOBOM (pu3nkn
Chopmynupyiite runoresy [lnanka.
UYro Takoe kBaHT? Uemy paBHa SHEprus KBaHra?
Yemy paBHBI 2HEPTrHs, Macca, UMITYJIbC GOTOHA?
Uto Ha3bIBAIOT SBJICHHEM BHEITHETO GoTodddekra?
Chopmynupyiite 3akorsl CTOJIETOBA
OO0mbscHUTE ypaBHEHHE DHHINTEHHA 17151 BHELIHero (GoTtodddexTa
Kaxoit hoToapdext Ha3piBaroT MHOTO()OTOHHBIM?
Kakwue tunsl oT0377€MEHTOB BaM HU3BECTHBI?
Kaxkue Bunbt hoTodrpdekToB Bam U3BECTHHI?
. Uro Takoe (poTONnpOBOIUMOCTD?
. B ueMm 3akmrouaercs siBIICHHE PAJUOAKTUBHOCTH?
. KakoBa npupozaa paainoakTUBHOIO U3Iy4EeHUS?
. Hamumre 3akoH pasinoakTUBHOTO pacnaaa
. UTo Ha3bIBAIOT MEPUOJIOM TOTypacmaia

XN B W=

—
DWW~
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. UTo HA3BIBAaIOT MACCOBBLIM YHMCJIOM?

—_
(o)

. Kak onpenenstror nedekT Macchl U SHEPTHIO CBA3M sAapa’

—_
-

. Uro Takoe saepHas peakiuus?

—_
[o¢]

. Kakyto sepHyro peakuio Ha3bIBatOT LEMHONU?
. JlaiiTe NOHATHE KPUTUYECKON MACCHI.

o =
S O

. Pacckaxkute 0 mosryyeHuu ¥ NPUMEHEHUH PaAHMOAaKTHBHBIX H30TOIOB.
. Pacckaxkxute 0 mepcrneKTUBaxX pa3BUTHS aTOMHON SHEPIETUKH.

[\
—

Paznen 7. BecejleHHAasl B ee DBOJIIOLUSA
Kaxkoe crpoenue nmeet Hama ["anaktuka?
Kaxk BO3HHMKAIOT paguoragsakTuKu?
Kak Bl moHMMaeTe OeckoHeUHOCTh BeeneHHoii?
Yro Takoe MieuHblil myTh?
Yro uzydaer kocmosorus?
Chopmynupyiite 3akoH Xab0ma
PacckaxuTte o Mozienu pacumupsonieics Beenennoil.
UTo Takoe peNMKTOBOE U3TydeHUE?
9. Kak npoucxoaur pa3BUTHE 3Be3117

e I o

10. HazoBuTe nnaHeThl, BXoAdaiue B cocTaB COTHEYHOH CUCTEMBI
11. UznoxwuTte runote3y odpazoBanus miaHeT COTHEYHON CHCTEMBI.



Kpurtepuu onieHKkH yCTHBIX OTBETOB

KauecTBeHHas o1leHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yIbTaToB

OTBeTHl Ha BOIIPOCHI JaHbI B ITOJIHOM O6’beMe, BBICKA3bIBaAHU A

CBA3HBIC W JIOTUYHBIC, MCIIOJIb30BaHa HaydHas JICKCHUKa, OTtanuHO

IIPUBEJICHBI IIPUMEPBI.

Bonpoc packpbIT He B TOJHOM 00beMe, BBICKAa3bIBaHUS B
OCHOBHOM CBfI3HbIE U JIOTUYHBIE, HCIOJb30BaHa Hay4YHas

Xopowo

JeKCHKa, MpuBeieHbl mnpuMmepbl. OTBETbI Ha  BOIPOCHI
CUTHAIM3UPYIOT O HAJIMYUU IPOOIEMbI B TOHUMAaHUH TEMBI.
OTBeTpl Ha BONPOCHI B 3HAYUTEIBHOW CTENEHU 3aBUCIT OT
IOMOIIM CO CTOPOHBI IpPENnojaBaTes. Beicka3biBanus

Y 10BIETBOPUTEIILHO
HECBSI3HbIE U HeJlornuHble. Hay4Has 1ekcuka He MCIIONb30BaHa,
IpUMEPHI HE IPUBECHBI.
OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBieTBopuTensHo

bl e

3.2. [Ipumep 3agaHuil KOJUIOKBHYMA

Koninoksuym 1
Bapuant 0

Mexanunueckoe asuxenue. [lepememenune. [1yts. CkopocTs.

PaBHOMEpHOE IPAMOJIIMHEWHOE JBUKEHUE. Y CKOPEHUE.

[lepsriii 3akon Herotona. Cuna. Macca. Umnynbsc

3akoH BcemupHOro Tsarorenusi. HeBecomocts. I'paButanmonnoe mose. Bec. CrocoObr
n3MepeHus maccel tena. Cuibl B Mexanuke. CHIIbl B IPUPOAE: YIPYTrOCTh, TPEHHUE, CHUIIA
TSAKECTH.

WneanwHblii Ta3. /laBiaeHue rasa.

Koninoksuym Ne2
Bapuant Ne0

ITonynpoBoaHuK
3aKOH 3JIEKTPOMArHUTHON MHAYKIIUH.
DIIEKTPUYECKU I TOK B nosynpoBogHukax. CoOCTBeHHass MPOBOAMMOCTD
MOJTYTIPOBOJHUKOB. [10yrIpoBOJHUKOBBIE TPUOOPHI
JlelicTBME MAarHUTHOTO MOJIS1 Ha MPOBOJHUK C TOKOM. 3aKOH AMIiepa. MarHUTHBIN MOTOK.
JlelicTBME MAarHUTHOTO MOJIS HA ABMOKYIMiics 3apsia. Cuna Jlopenua.

KomnokBuym 3
Bapuanr 0

DNEeKTpOMarHuTHasi MpUpoJa CBETa. 3aBUCHUMOCTb MEXKIY AJMHON CBETOBOM BOJIHBI U
YaCTOTOMN AJIEKTPOMArHUTHBIX KosieOaHuii CKOpPOCTh CBETA.
OTKpBITHIN KOJIeOAaTETbHBINA KOHTYP KaK UCTOYHHUK AJIEKTPOMArHUTHBIX BOJH
[Ipunmun [roiireHca. 3akoHBI OTPAKEHUS CBETAa. 3aKOHBI mpenomieHus. [lomHoe
OTpakeHHE CBETa
KganroBas runotesa [Inanka. KBanToBas npupoza cBeta. JHEprHsl U UMITYIIbC (POTOHOB.




5. Bwugsl cnextpoB. CrieKTpaibHbIN aHAJU3.

Konnoxksuym Neq
Bapuant Ne0
1. VHBapuaHTHOCTb MOAYJISI CKOPOCTH CBETA B BAKyyME.
2. Tloctynatel DiiHmTeitHa. CBSI3b MacChl M DHEPTUU CBOOOTHON YaCTHIIBI.
3. DKCHepuMEHTalIbHbIE METOABl PETUCTPALUU 3aAPSIKEHHBIX 4YacTUll. EcrecTBeHHas
PaauOaKTUBHOCTD U €€ BUJIbI
4. Snepnas monens atoma. OnbeiTel D. Pesepdopaa.
5. Snmepnele peaktopel. [lomydeHne paguoOakTHBHBIX H30TONOB U UX IPUMEHEHUE B
MEAMILIMHE, TPOMBIIIIEHHOCTH, CEJIbCKOM XO035HCTBE.

Kpurepun oieHkH KOJII0KBHYMA

85-100% mpaBHIIbHBIX OTBETOB — 5 0AJLIOB;
75-84% mpaBUIIBHBIX OTBETOB — 4 Oaina;
55-74% npaBUIBHBIX OTBETOB — 3 Oaia;
Menee 55% npaBHIIBHBIX OTBETOB — 2 Oasuia.

3.3. OneHka BbINOJHEHHBIX MPAKTHYECKHUX U JIA00PATOPHBIX padoT, KOHTPOJIb
CaMOCTOSITEJILHOM padoThI

OreHka BBINOJHEHHBIX TNPAKTUYECKUX M JA0OpaTOpHBIX padOT BKIIIOYAET OLEHKY
Ka4yecTBa pPELICHMs 3alad M BBIYMCICHUN Ja0OpaTOpHBIX padoT, B XOJE€ KOTOPBIX CTYIEHT
JIOJDKEH TPOJEMOHCTPUPOBATh 3HAHUS TEOPETHUECKUX OCHOB IIpeIUIaraéMbIX —pasJIelioB,
IPOSIBUTH IPAKTUUYECKHE HABBIKY BBIMIOJIHEHUS JJAOOPATOPHBIX padOT U pelIeHus 3a1ad.

Kpurepun onieHuBanus:

— «OTIMYHO» — CTYIEHT 3HAeT IIOCJIEJOBAaTEIbHOCTh BBIOJHEHMS — 3a/laHus,
BBITIOJIHEHHBIE MPAKTHUECKUE 3alaHUs U J1abopaTopHbIe pabOThI COJEpPKAT BCEM HEOOXOAMMBbIE
YCJIOBHOCTHU U TPEOOBaHMS;

— «XOpOILO» — CTYAEHT 3HaeT TpeOoBaHHS K O(OPMIICHHUIO J1a0OpaTOpHBIX paboT H
pELIEHHIO 3a/1a4, OJTHAKO UMEIOTCSI HE3HAYUTENIbHbIE HETOYHOCTHU IPU X 0(hOPMIIEHUH;

— «yIOBIICTBOPHUTEIBHO» — CTYJCHT HMEET MOHATUS O NpaBWIaX peIleHHUs 3axady u
BBINOJIHEHHS JTa0OPAaTOPHBIX PA0OT; BBITOJHEHHbIE PA0OTHI MMEIOT HEKOTOPbIE HETOUYHOCTH U
OLIMOKH MPU BBIYUCIICHHSX.

— «HEYIOBJIETBOPUTENBHO» — IpPAKTHUYECKHE 3aJaHus M JabopaTopHble palbOThl He
COOTBETCTBYIOT TPEOOBAHUSAM BBIIIOTHEHHUS, PACUETHI UMEIOT 3HAYUTEIIbHbIE OIIMOKH.

Ouenka 3a cemecTp
CeMecTpoBasi OILIGHKa OIpelessieTcsl Kak OKpPYTJIeHHOe A0 IIeJIOr0 4ucia CpeaHee

apuMeTHIecKoe OIEHOK TEKYIIEro KOHTPOJIS, OJyYEHHBIX B TEUEHUE CEMECTpa.



4. KOHTPOJIbHO-0LIEHOYHbIE MATEPHUAJIbI IJIs1 IPOMEKYTOUHON aTTeCTAlul

Y4eOHbIM M1aHOM M0 AUcHUIUTMHE «DU3HKa» MPeaycCMOTpeHa MPOMEKYTOUHAas
arrecTanus B popMe SK3aMeHa.

1.1. 3agauus

dusuka (3aganue B popme TeCcTA)
3aoanus 3axkpvimozo muna:

B 3a0anusx 1-2 evlopams 00un npasuivhsii omeem.

1. KakoBa macca Tesia, ecyii NoJ Bo3AeiicTBHeM pe3yabTHpylomeil cuiabl 240H ono
M
npuodpesio yckopenue 3 —?2:

Z%
A. 260kr;

b. 65kr;

B. 80xkr;

I'. 130kr;

J. 1200kr;

IIpasunvhuiti omeem: B

2. Kakoii npoBoaAMMOCTBIO 00J12Ja10T METAJLIbI?:
HMOHHOI;

3JIEKTPOHHOW;

VMOHHOM 1 3JIEKTPOHHOM;

3JIEKTPOHHOM U JILIPOYHOM;

. TIPOBOJIMMOCTBIO HE 00JIa/1aI0T;

IIpasunvhwiii omeem: b

DO

B 3a0anuu 3 ycmaHoeumbs coomeencmeue.

3. YcTaHOBHTE COOTBETCTBHE MeKIy CTOIOIAMY. 1). 3axon Cuennmyca.

A). JlaBnenue, mpou3BOIMMOE Ha KUAKOCTh WIIU a3,

nepeaaéTcs B JIFOOYI0 TOUKY 0€3 H3MEHEHUS.

b). OTHOmIEHME cHHYCa yrila MaJieHus K CUHYCY yIa 2). 3axoH Ilackans.
MPEJIOMIIEHUS €CTh BeJIMUMHA MOCTOSIHHAA JIJIs IBYX CpE. 3). [lepssrii 3akon HproToHa.
B). CyiecTBytoT Takue CUCTEMbI OTCYETA, OTHOCUTENBHO

KOTOPBIX TeJla IOKOATCS WM JBUKYTCS IPSIMOJIMHEHHO U

paBHOMEPHO, €CJIM Ha HUX HE JCUCTBYIOT APYTUe Tella WIH

NeiiCTBUE UX CKOMIIEHCUPOBAHO.

Ilpasunvnoviti omeem:

A b B
2 1 3

B 3a0anuu 4 ycmanosums npasunivHyo nocied08amenbHOCmb:



4.0OCHOBHOM 3aK0H AUHAMHUKH MOCTYNATECJIbHOI'0O ABUKCHUSA

(Btopoii 3axkon HeroToHa)

1. macca

2. 00paTHO MPOMOPIHMOHATIEHO
3. yCKOpeHue

4. cuna

5. MposSIMO MPOMOPIUOHATBHO

IIpasunvnoviti omeem:  3,5,4,2,1

B 3a0anuu 5 évibpame 1 unu Heckonbko NpasuibHbIX OMEEemos.

5 Kakoe BbIpa:keHHe COOTBETCTBYET H30XOPHOMY Ipoueccy?:
14
A E= const;

T

. 2= const;
T

B. % = const;

I'. pV = const;

. pV = vRT;

IIpasunvhoiti omeem: b

3aoanus OmMKpblmozco muna.

1.Tesno pa3ronsiercss Ha NPSAMOJINHEHHOM y4acTKe MYTH, IPH 3TOM 3aBUCUMOCTh
NMPOWIEHHOI0 TEJIOM IYTH .§ OT BpeMeHH f UMeeT BU/L:

)

S=4r+r.
CKOPOCTH TeJIa B MOMEHT BPeMeHHU f = 2 ¢ PU TAKOM JIBHKEHUH PaBHA

IIpasunvhoiti omeem: 8 m/c

2. Ha moay sindra, pa3sroHsiioierocsi BBepx ¢ NOCTOSHHBIM YCKOPeHHeM JIEJKHUT TPY3
Maccoi S kr. Bec 3Toro rpysa pasen

Ipasunvroiti omeem:55H

3.PacTanyTasi Ha 2 CM CTAJbHAA NPYKUHA 00/1a/1aeT NOTEHUNAJIbLHOM YJHEePruell ynpyroi
negopmanuu 4 /lx. [loreHnuanbHast 3Heprus ynpyroi aepopManuu npu pactsizkeHUu
3TOM NMPYKMHBI emle HA 2 ¢cM OyaeT paBHa

Ilpasunvroiti omeem: 16 /o

4. Jledbenka paBHOMEpPHO MoAHUMAET rpy3 Maccoii 200 kr Ha BbIcoTy 3 M 32 5 ¢. MoHOCTH
ABHUTaTeIs1 Jie0eIKN paBHAa

Ilpasunvnwiti omeem: 1200Bm



5. B 3akpbITOM cocye HAXOAUTCA WAeadbHbI ra3 npu aasjaenuu 105750 Ila n
TeMIlepaType, COOTBETCTBYIOIEH cpeIHEeKBAAPATHYHOH CKOPOCTH TEIIOBOI0
XA0THYECKOr0 ABHKeHHUs MoseKy.1 494 m/. IL1oTHOCTH 3TOrO0 ra3a pasHa

. 3
IIpasunvhoiti omeem: 1,3 ke/m

6. B 6annoue o6bémom 1,66 M° HaxoauTes 2 KT MOJIEKYJISIPHOI'0 KHCJI0POJAA IIPHU AAaBJICHHU

10° Ia. Temneparypa kucjiopoaa paBHa

IIpasunvuoii omeem:320 K

7. B HeKOTOpPOM Mpouecce HaeaJbHbIN ra3 noJay4n Kojan4ecTso Temaorsbl S0 k. Ipu
3TOM BHYTPEHHsIsl JHeprus ra3a ypeanuuniaach Ha 20 /[xx. PaGora, coBepmiénnas ra3om B
3TOM Hpolecce paBHa

Ipasunvnwviti omeem: 30 [

8. IIbLTuHKY, nMeromyo 3apsa 3 MkKii, nepeMemialoT B 3JIeKTPOCTATHYECKOM MOJIe U3
OJHOMH TOYKHU MPOCTPAHCTBA B APYry10. Pa3HOCTh MOTEHMAIOB MeKAY 3THMH TOUKAMH
paBHa 3 B. MoayJib padoThl, KOTOPYIO COBEPIIAIT IJIEKTPOCTATHYECKHE CHIIbI IPH TAKOM
nepeMelnieHN U JaHHON NBIJIMHKYA PaBeH

lpasunvuoiti omeem: Imk/ o

9. Cuna TOKa B NIPOBOJHMKeE NOCTOsIHHA U paBHa (0,5 A. Bpems, 3a koTopoe 3apsix 60 Ka
MPOoM/IeT Mo NPOBOJHUKY, PABHO

IIpasunvuoiii omeem: 600Kn

10. JIVHUM MHAYKIUA OJHOPOIHOI0 MATHUTHOTO MOJIS IPOHU3BIBAKT PAMKY ILUI0IIAAbIO 1
M mox yriiom 30° K eé MoBepXHOCTH, CO3/1aBasi MATHUTHBIN MOTOK, paBHbIi 0,2 BO.
Mopaysb BeKTOpa HHAYKIIUM MATHUTHOIO 10JISI paBeH

lIpasunvnwiti omeem:0,4 Tn

11. IlpAMo/IMHeHBIA NPOBOAHUK JIMHOM 0,5 M, 0 KOTOPpOMY TeuyeT TOK 6 A, HaxXoAUTCsH B
OTHOPOHOM MATHUTHOM noJjie. MoayJib BekTopa MaruHuTHoi unaykuuu 0,2 Ta,

MPOBOJIHUK PACIOJIOKEH MO yIJI0M 30" k BeKkTOpY B. Cuiia, nelicTByIOIIasi HA MPOBOJTHUK
€O CTOPOHBI MATHUTHOTO MOJISI PABHA

IIpasunvnoiti omeem: 0,3 H

12. IIpeamet pacnoJsio:keH Ha paccrossHuu 10 cm ot coonparomeii TMH3bI ¢ GOKYCHBIM
paccrosinueM 7 cMm. PaccTosinue OT JIMH3BI 10 M300pakeHHsl IpeIMeTa PAaBHO

Ilpasunvhoiii omeem: 23,3 cm

13. CuHYyC npeaeJbHOro yrJjia moJiHoro BHyTpeHHero oTpa;keHus NMpu nepexojae cBeTa u3
BemecTBa ¢ n=1,5 ¢ n =1,2 paBeH



lIpasunvroiti omseem: 0,8

14. Ha pucyHke npeacrasieH ¢gparMeHT Ilepuoaudeckoi cucTeMbl 3J1€MEHTOB
JI. 1. MeneseeBa.

MpasunbHsili omeem: IMKIn

9. Cuyia TOKAa B IPOBOJHUKE NMOCTOsIHHA M paBHa (0,5 A. Bpems, 3a koTopoe 3apsia 60 Kiu
MPOoM/IeT Mo NPOBOJHUKY, PABHO

IIpasunvuoiii omeem: 600Kn

10. JIuHNM MHAYKIHMHA OJHOPOIHOT0 MATHUTHOYIO I10JISI IPOHU3BIBAIOT PaMKY IJIOIAAbI0 1
M’ moxt yriom 30° K e€ MOBEPXHOCTH, CO31aBasi MATHUTHBIN NOTOK, paBHbIi 0,2 BO.
Moayb BeKTOpa MHAYKIIMA MATHUTHOT'O 110JIs1 PABeH

Ipasunvnuiti omeem:0,4 1Tn

11. llpsiMoTuHeHHBIH MPOBOAHUK J1JINHOIH 0,5 M, 10 KOTOPOMY Te4eT TOK 6 A, HAXOAUTCH B
OJHOPOJHOM MATrHMTHOM moJie. Moayuab BekTopa MarHuTHO# naaykuuu 0,2 Ta,

NMPOBOJHMK PACIOJI0KeH MO YIJIOM 30° k BekTopy B. Cuniia, nelicTByomas Ha NIPOBOAHHUK
€O CTOPOHBI MATHUTHOIO 110JI PaBHA

Ilpasunvhoviii omeem: 0,3 H

12. Ilpeamet pacnoJioskeH Ha paccTossHuM 10 cM oT coOuparomeii JHMH3BI ¢ (POKYCHBIM
paccrosiHueM 7 cM. PaccTosinue OT JIMH3BI 10 H300paKeHUs MIPeIMeTa PABHO

Ilpasunvhuiti omeem: 23,3 cm

13. Cunyc npeaejbHOro yrja moJHOro BHyTPpeHHero OTpaskeHus MpHu nepexoje cBeTa u3
BemecTBa ¢ n=1,5 ¢ n =1,2 paBen

lIpasunvuviti omsem: 0,8

14. Ha pucynke npeacrasJjieH ¢gparmenT Ileproanyeckoil CHCTEMbI 3/1eMeHTOB
O. U. MeHpeneesa.

Ipasunvhoiti omeem: 9mk/ e

9. Cuna TOKa B IPOBOJHMKeE NOCTOsIHHA U paBHa (0,5 A. Bpewms, 3a koTtopoe 3apsix 60 Ka
MPOoW/IeT Mo NPOBOJHUKY, PABHO

IIpasunvroiti omeem: 120c

10. JInHMM MHAYKIMH OJHOPOAHOI0 MATHUTHOIO 10JISl IPOHU3BIBAIOT PAMKY IIOIIAAbI0 1
M’ most yriom 30° K e€ MOBEePXHOCTH, CO31aBasi MATHUTHBIN NOTOK, paBHbIi 0,2 BO.
Moayb BeKTOpa MHAYKIIMA MATHUTHOT'O 110JIs1 PABeH

Ipasunvnwiti omeem:0,4 1Tn



11. IlpaAMouHeHBIH NPOBOAHUK 1JMHOM 0,5 M, 10 KOTOPOMY Te4eT TOK 6 A, HAXoAUTCs B
OJHOPOJHOM MATHMTHOM noJie. MoayJib BekTopa MarHuTHO nHayknuu 0,2 Ta,

NPOBOJAHHMK PACIOJIOKEH 0] YIJI0M 30° BekTOopy B. Cnia, geiicTByomas Ha NPOBOAHUK
€O CTOPOHBI MATHUTHOIO 1OJISI PaBHA

IIpasunvnoiti omeem: 0,3 H

12. Ilpeamer pacnoJsioskeH Ha paccTossHud 10 cM oT coouparomeii JINH3bI ¢ GOKYCHBIM
paccrosiHueM 7 cM. PaccTosiHue OT JIMH3BI 10 H300pakeHHs IPeiMeTa PAaBHO

Ilpasunvroviii omeem: 23,3 cm

13. CuHYC npeaeJbHOro0 yrJia moJJHOro BHyTPeHHero oTpa;keHus NP nepexojae cBeTa u3
BemlecTBa ¢ n=1,5 ¢ n =1,2 paBen

IIpasunvnuiti omeem: 0,8

14. Ha pucyHnke npeacranJjieH ¢gparmenT Ilepuoanyeckoii cucTeMbl 3J1eMEHTOB
J1. A. Menpaeneena.

I 1 11
1|1
H
1,00797
Boaopoa
2 3 415
Li Be B
6,939 9,0122 | 10,811
Jlutni L bepuanui 3 bBop ;
3 11 12|13
Na Mg Al
22,9898 24,312 | 26,9815
1 2 3
8 Harpuii 8 Maruwmii 8 ANOMHHHIA
2 2 2

Yucio 3J1eKTPOHOB B aToMe Oopa B paBHo

IIpasunvnuiti omeem: 5

15. PaGoTa BbIX0a VIS MaTepHAaJIa KaToa BAKYYMHOI0 ¢oTo3jiemMeHnTa pasHa 1,53B.
Karon ocBemaercss MOHOXpOMATHYECKHM CBETOM, Y KOTOPOTro 3Heprusi oToOHOB paBHA
3,53B. 3anuparniee HanpsikeHHe, IPH KOTOPOM (POTOTOK MPEKPATUTCH PABHO

IIpasunvnuiti omeem: 2B



10.

11.

12.

13.

14.

15.

16.

BapuaunTtbl 3agaHui
Bomnpocsl k 3K3aMeHy N0 JUCHHMIVIUHE «DU3HKa»

Bunel Mexannueckoro ABMKeHUs. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS.
Cucrema orcuera. CKOpOCTh U YCKOPEHHE ITPU PABHOYCKOPEHHOM JBH)KEHUU.

Kunemarnyeckue XxapakTepUCTUKH U TpaduyecKkoe OMMcaHle paBHOMEPHOTO
MPSIMOJIMHEIHOTO IBM>KCHHUSL.

Kunemarnyeckue xapakTepuCTUKU U Tpaduyeckoe OMHCaHUE PAaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO IBM>KCHHUSL.

Cuuta. Cuitbl B IpUpOAE: YIPYTOCTH, TPEHHUS, CUJIA TSIKECTH
Nuepumansubie cuctemsl otueta. [lepsriil 3akoH HetoTona. [IpuHnmn
OTHOCUTENBHOCTH [ 'anumnes

3akoH BceMupHoro tsaroreHus. Bec. HeBecomocTs.
Nmnynbce. 3aKoH cOXpaHEHUs UMITYJIbca. PeakTUBHOE ABUKEHHUE
HOTCHI_[I/IaJII:HaH W KUHCTHUYCCKAs SHCPIUs. 3akoH COXPAHCHUS SHCPIUr B MCXAaHUKCE.

CB0OoIHBIEC U BBIHYX/ICHHBIE MeXaHUUecKue kKojebanus. ["apmMonndeckue
koJsebanus. CMeleHne, aMIIuTy/1a, IEPUo/I, 4acToTa, ¢aza. 3aBUCUMOCTD Mepruoaa
KOJIEOAaHUI OT CBOWCTB CHCTEMEL.

Mexanunueckue BoaHbI. [[nrHa BosHbL. 3ByK. CKOPOCTH 3BYKA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX TEJl.

OCHOBHBIE TOI0KEHUSI MOHCKyJ’DIpHO-KPIHCTPI‘ICCKOfI TCOpHUU U UX OIBITHOC
obocHOBaHUE. BpoyHOBCKOE IBUKECHHE.

TemnoBoe nBMxeHUE MOJIEKyI. AOCOTIOTHAS TEMIIepaTypa — Mepa CpeHen
KMHETUYECKOU SHEPrUu

Monens uneanbHoro rasa. Csizb MEXAY AABJICHUEM U CPEAHEN KUHETUUECKOM
SHEPTUEU MOJIEKYII.

I"azoBbie 3akonbl (Knaitnepona, I'eit-JIroccaka, apis)

WneanpHblii ra3. YpaBHEHHE COCTOSHUS UCATBHOTO Ta3a (ypaBHeHHe MeHeneeBa-
Kianeitpona).



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

BryTpenHss sHeprus u criocoOsl ee n3mMeHeHus. [IepBblil 3aKOH TEPMOIMHAMHUKH.
[TepBrrit 3akoH TepMoarHAMUKH. HeoOpaTuMOCTh TETIJIOBBIX MPOIIECCOB.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IpoIeccam

Bropoii 3akon TepmoanHamuku. [{ukn Kapuo

Temnosie geurarenu. KIIJI TerioBeIX aBUTaTENICH.

DnexTpuueckuil 3apsaj. 3aKOH cOXpaHeHUs 3apsiia. BzauMmopeiicTBue 3apsyKeHHBIX
ten. 3akoH Kyrnona.

3HCKTpI/I‘-I€CKOC rnoJie, cro MaTCpruajIbHOCTb. HaHpH)KeHHOCTB X IIOTCHII KAl
SJICKTPHUYCCKOTIO ITOJIA.

HpOBOI[HI/IKI/I U JUSJICKTPHUKU B DJICKTPUYCCKOM I10JIC. I[HBHGKTPI’I‘ICCK&H
MPOHUIIACMOCTb.

ITocTosiHHBIM 31ekTpUuecKuil TOK. CONPOTUBIEHHUE ydacTKa Lenu. 3akoH Oma Juist
ydacTka LEIH.

[TapannensHOE ¥ MOCTIEAOBATEIIBHOE COSTMHEHUE TIPOBOTHUKOB.
DneKkTpoABMKYIas cujia. 3akoH Oma JJis MOJTHOU (3aMKHYTOM ) LETH.

TemnoBoe nerictBue Toka. 3akoH Jxoyns — Jlenna. MOHOCTb 3J€KTPHUIECKOTO
TOKA.

[TomynpoBosuuku. CoOCTBEHHAs M MPUMECHAs IPOBOAUMOCTb.
[TonmynpoBotHUKOBBIN A0, [10TynpOBOAHUKOBEIE TPHOOPHI.

CB0OOAHBIC HOCUTENH JIEKTPUUECKHUX 3apsI0OB B IPOBOIHUKAX. MeXaHNU3M
MIPOBOIMMOCTH TBEPJIBIX METAJIIOB.

CB0OOOAHBIC HOCUTENH JIEKTPUUYECKOTO 3apsi/ia B MPOBOAHUKAX. MeXaHu3M
MIPOBOIMMOCTH PACTBOPOB U PACTUIABOB JICKTPOIUTOB

MaruutHoe noine. I1ocToSHHBIE MATHUTEI 1 MAarHUTHOE MOJIE€ TOKAa. MarduTHast
uaayknus. [IpaBuino OypaBumka

JlelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM B MarHUTHOM Toje. Cuia
Awmmnepa. [TpaBuiio neBoi pyku

JleficTBHE MarHUTHOTO TIOJISI HA IBIDKYIIYIOCS 3apSKEHHYIO YaCTHILy B MATHUTHOM
nose. Cuna Jlopenua



35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49

50.

SIBieHME ANEKTPOMArHUTHOM MHIYKIMH. 3aKOH 3JEKTPOMaraiuTHoN uHaykuuu. 31C
MHIYKIHUH B JBUXKYLIEMCS IPOBOIHUKE.

Konebarenpnbiii koHTYp. CBOOOIHBIE dMIeKTpuueckue koyedanus. [IpeBparienue
SHEpruu B KonedarenbHoM KOHType. COOCTBEHHAs 4acTOTa KojieOaHHii B KOHTYpeE.

IlepemenHsblit TOK. 3akoH OMa 71 NIEPEMEHHOTO TOKA

DNEeKTpOMarHuTHOE 1oJje. DJIeKTpoOMarHuTHas BojaHa. CBONMCTBA 2JIEKTPOMAarHUTHBIX
BOJIH

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [[ppuMeHeHne 371eKTPOMAarHUTHBIX BOJH B OBITY U
TEXHUKE.

CBer Kak >JIeKTpOMarHUTHas BOJIHA.
Jucnepcus ceera.
Nutepdepennius u qudpakaus ceera. Judpakimonnas pemerka

3aKOHBI OTpaXXE€HUs ¥ IpesioMiieHus ceera. [loHoe oTpaxenne. OnTuyeckue
PUOOPHI

JIunzsl. [TocTpoenue n3obpakeHus: B TOHKOM JinH3e. Dopmyia TOHKON JTMH3HI.
OnTHyeckas cuia JUH3bIL.

doroaddext. OnbiT A.I'. CToneroBa. 3akoHbI poTodddexTa.

CrpoeHnue atoMa. IInanerapnas moznens u Moaens bopa. Ilornomenne n ucnyckanue
cBeTa aromamu. KBanTOBaHue sHEprum.

Crpoenne atomHoro sipa. [IpoToH u HeUTpoH. B3anMOCBsI3b MacChl U SHEPTUH.
DHeprusi CBA3M sapa.

PapnoaktuBHOCTE. BUbI pailiOaKTUBHBIX U3JIyYEHHN U UX CBOMCTBA

. 3aKOH PaJInOaKTUBHOTO pacraja

SAnepusle peakuuu. JleneHue u CUHTES SIED.



Kpurtepun onennBanus

DK3aMEHAIIMOHHBIN OWJIET CONEPKUT JIBa TEOpeTHYecKuX Bompoca. OleHuBaHUE
MIPOU3BOIUTCS 1O KaXJA0MY BoIpocy Ouseta. OTBEThl Ha TEOPETUUECKHE BOIIPOCHI OLEHUBAIOTCS
CIeIyIOIUM 00pa3oMm:

[IpaBUIIbHBIH, TONTHBIN OTBET, COACPKHUT HEOOXOAUMBIE OTBETHI U TIOJTHOE PELICHUE
3a7a4— 5 0aios;

[IpaBuUnbHBIN, HE TIOTHBIM OTBET, COACPKUT HEOOXOUMBIC PacueThl B 3aauax — 4 Oasia;

He TouHEI, HE MOIHEIIA OTBET — 3 Oajia;

HeBepHbrit oTBET/0TCYTCTBHE OTBETa — 2 Oaa.

Hroromast oleHka MO SK3aMEHY OMpEAENseTCs KaK OKPYIJICHHOE 10 IEJOro 4Yuclia
cpenHee apudMeTHdecKoe OaloB CEMECTPOBOM OIEHKM (TEKYIIETr0 KOHTPOJIA) M OauioB IO
Ka)JIOMY BOIIpOCY OuJiera.

COO. 02.03

dusznka ®dusuka (3a1anue B popme Tecra)

3a0anusa 3aKpovlmo20 munda

B 3a0anusx 1-2 eévibpams 00un npasuibhviii omeem
3. KakoBa macca Tes1a, ec/Iv 101 BO3ACHCTBHEM Pe3yJbTHPYIOLIE CHJIbI
240 H ono npuodpeJsio yckopenue 3 C%?

260xT;
65kT;
8O0kT;
130kr;
1200k

HoOwe

IIpasunvhuiti omeem: B

4. Kakoii npoBOIUMOCTBIO 00J12JaI0T MeTAJLIbI?

HOHHOI;

IEKTPOHHOM;

VOHHOU U 3JIEKTPOHHOM;
IIEKTPOHHOM U IBIPOYHOM;
MPOBOIMMOCTBIO HE 00T IatoT.

ROwyp

Ilpasunvruviii omeem: b

B 3a0anuu 3 ycmaHosumbs coomeemcemeue

3. YcTaHOBHTE COOTBETCTBHE MEXKAY CTOJIOIAMMU.

A) JlaBieHWe, TNPOM3BOAMMOE HAa JKHAKOCTH WIM Ta3, 1) 3akon Creum)

nepenaércs B J00YI0 TOUKY 03 U3MEHEHUS.




b) OtHomenune cuHyca yria naaeHuss K cuHycy yriaa 2) 3axod Ilackas
IPEJIOMIIEHUS €CTh BEJIMYMHA IOCTOSHHAS JUISl IBYX CpENl.

B) CymectBytor Takue cucteMmbl oTcuéra, oTHocutedbHO 3) IlepBblil 3akoH
KOTOPBIX Tella MOKOATCA WM JBUXKYTCS NPSIMOJIMHEMHO U

PaBHOMEpHO, €CJIM Ha HUX HE JEUCTBYIOT APYrue Tejla WIH

JIEUCTBUE UX CKOMIIEHCHPOBAHO.

IIpasunvhoviti omeem:

A b B
2

B 3a0anuu 4 ycmanoeums npauibHyio nocie008ameibHOCb

4. OCHOBHOM 3aKOH JUHAMHUKH NMOCTYNATEJIbHOIO0 ABMKeHUus (BTopoii 3axon
HpbloToHa)

1. macca;

2. 00paTHO MPOMOPIUOHATILHO;
3. YCKOpEHHE;

4. cuna;

5. HpsAMO MPONOPLUUOHAIBHO.

IIpasunvnoiti omeem:  3,5,4,2,1

B 3a0anuu 5 eviopams 00un unu HeCkoNbKO NPABUILHBIX OMEEMOo8
6 Kakoe BbIpa:keHHe COOTBETCTBYET H30XOPHOMY Npoueccy?

E. pT—V = const;

K E= const;
v

3. = const;

N. pV = const;

K. pV =vRT.

Ipasunvhuiti omeem: b

3aoanuss OmKpoIMo2o muna

1. Teno pasronsierci Ha NPSAMOJMHEHHOM Y4YacTKe IYTH, MPH 3TOM
3aBHCHMOCTH NMPOHAEHHOI0 TEJIOM IYTH S OT BpeMeHH f uMeeT BU/L:

)

S=4r+41r".

CKOpPOCTh TeJIJa B MOMEHT BpeMeHM! =2¢ TMpPUH TAKOM [BHKEHUH
paBHa




IIpasunvHuiti omeem: 8

2. Ha mouay Jmud¢ra, pa3sroHsiomerocss BBepX € NMOCTOSSHHBIM YCKOpPeHHeM
1m/c? nesur rpy3 maccoi S kr. Bec 3Toro rpysa paBeHn

Ilpasunvroiti omeem:55

3. PacrsaHyras Ha 2cM cCTajJbHas NPY:KUHA 00JaJaeT NOTEHUHAJIbHOI
Heprueit ynpyroii gepopmauuu 4 J[x. [loreHuuaabHasi 3Heprusi ynpyrou
aedopManyu NpPH PACTSKEHHM JTOW NPYXKHHbI eme Ha 2cM Oyaer
paBHa

IIpasunvroii omeem:16

4. Jlebenka paBHOMEpPHO MoAHUMAET rpy3 Maccoii 200 kr Ha BbICOTY 3 M 3a
5 ¢. MomHoCTh ABUTraTE sl JieOe KU PaBHA

Ilpasunvruviii omeem: 1200

5. B 3akpbITOM cocyne HaXOAMTCSl HeaJbHbIH ra3 npu aasjaenun 105750 I1a
U TeMIeparype, COOTBETCTBYIOLIeHl CpeIHEKBAJAPATHYHOH CKOPOCTH
TeNJIOBOr0 Xa0THYeCKOI0 ABUKeHHs MoJeKya 494 m/. IlnoTHOCTH 3TOTO rasa
paBHa

IIpasunvhviti omeem: 1,3

6. B 6a110He 06BbéMom 1,66 M° HaxoguTes 2 Kr MOJIEKYJISPHOI0 KHCJI0POAa
NPH JaBJICHUHU

10° a. Temneparypa Kucja0poaa paBHa

Ilpasunvnuiti omeem:320

7. B HekOoTOpPOM mnpouecce UAeaJbHbIN ra3 MOJIy4YuJ KOJIUYECTBO TEIIOThI
50 I:x. Ilpu 3TOM BHYTpeHHSi1 JHeprusi raza ypeaumuywiacb Ha 20 k.
Pabora, coBepmiénHas ra3oM B 3TOM Npouecce paBHa

Ilpasunvrwviti omseem: 30

8. I bLanHKY, HMEIOILY 10 3apsia 3 mxKu, nepeMemanT B
IEKTPOCTATHYECKOM I10Ji¢ M3 OJHOH TOYKH NPOCTPAHCTBA B JAPYryHo.
Pa3HocTh MOTEeHIIMAJIOB MeXKAY 3TUMH ToukaMu paBHa 3 B. Monyab padorsl,
KOTOPYIO COBEPUIAKOT 3JIEKTPOCTATHYECKHE CHIIbI IPH TAKOM IepeMelleHun
AaHHOI NBUIMHKH paBeH (0TBeT B MK/[:K)

IIpasunvHuiti omeem: 9

9. Cuiia TOKa B IPOBOJHMKeE MOCTOsIHHA M paBHa 0,5 A. Bpems, 3a koTopoe
3apsa 60 Ko npoiiger mo npoBoIHUKY, PABHO

Ilpasunvnuiti omseem: 600




10. JIMHUM MHAYKIMH OAHOPOJHOI0 MATHUTHOTO 110JIsl IPOHU3BIBAIOT PAMKY
miomaasio 1 m* mox yriiom 30° k e€é moBepXHOCTH, CO3AaBasi MATHUTHBIN
NnoToK, paBHbiii 0,2 BO. Moayas BekTOpa MHAYKIMH MATHMTHOIO II0JIAA
paBeH

Ipasunvhwviti omeem:0,4

11. [IpsAsMoJIMHEeHHBII MPOBOAHUK XJIUHOH (0,5 M, 10 KOTOPOMY Te4yeT TOK 6 A,
HAXOJAUTCS B OJHOPOJHOM MATHMTHOM moJjie. Moay/jb BeKTOpa MarHUTHOM
uHayknuu 0,2 Ti, NpoBOIHUK PacnoJioKeH IOX YIJIOM 30° x BeKTOpYy B.
Cuaa, neiicTBYOIIasi HA NPOBOJAHUK CO CTOPOHBI MATHMTHOIO MOJSA PaBHA

Ipasunvhwiti omeem: 0,3

12. IIpeameT pacmnoJioxkeH Ha paccrtostHud 10 cM oT coOuparomeil JUH3BI €
doxycHbiM paccrosinuem 7 cM. PaccrosiHme 0T JIMH3BI /10 HM300paKeHHs
npeaMeTra paBHoO (OTBET B CM)

Ilpasunvhwiti omeem: 23,3

13. CuHYC npeaeabHOro yrjia moJJHOro BHyTPEeHHEro OTPaskeHusi Npu
nepexoje cBera U3 Bemecrsa ¢ n;=1,5 ¢ n; =1,2 paBen

lIpasunvnoiti omsem: 0,8

14. Ha pucynke npencrasiieH ¢pparmenT Ileprnognyeckoii cucTeMbl 371eMEHTOB
J. A. MeHpaeneeBa.

I Il 11
1|1
H
1,00797
Boaopoxa
2 3 415
Li Be B
6,939 9,0122 | 10,811
JluTnit l bepunnuii ‘E bop 3
3 11 12|13
Na Mg Al
22,9898 24,312 | 26,9815
I 2 3
8 Harpuii 8 Maruwmii 8 AMIOMHHHI
2 2 2

YucJi0 31eKTPOHOB B aToMe 6opa B paBHO

Ilpasunvroiii omeem. 5




15. PaGora BbIXOAA AJIs1 MaTepHaja KaToaa BaKyyMHOro ¢orodjieMeHTa paBHA
1,53B. Karton ocBemaercss MOHOXPOMATHYECKHM CBETOM, Y KOTOPOIO J3Heprus
¢oronoB paBHa 3,53B. 3anuparomee HampsikeHHe, NPH KOTOPOM (OTOTOK
NpeKpaTUTCS PAaBHO

Ipasunvroii omseem. 2

BapuanTsl 3a1anuii
Bomnpocekl Kk 3xk3aMeHy 10 JucHUIINHE «DPU3HKAY

1. MexaHunyeckoe IBHKEeHHE, €r0 OTHOCUTEIBLHOCTDH. TpaekTopust
asuaxenus. Ilyrs u nepememienne. MarepuajibHasi TOUKA
OTBeT:
MexaHn4ecKHM ABHKEHHEM TeJjla Ha3bIBAIOT M3MCHCHHUE €r0 IOJI0KCHHUS B
MPOCTPAHCTBE OTHOCUTENIBHO IPYTUX TEJ C TCYEHUEM BPEMEHH.

MexaHu4deckoe ABUKCHHE OTHOCUTCJ/IBHO. HBI/I)KGHI/IG OZHOT'O U TOI'O XK€ TCJ1a
OTHOCHUTCIIBHO PA3HBIX TCJI OKa3bIBACTCA PA3JIMYHBIM.

Hampumep, aBToMOOMITE IBHMIKETCS 110 Jopore. B aBToMOOMIIe HAXOAATCS JIFO/IH.
Jlronu nBUXKYTCS BMECTE C aBTOMOOMIIEM 110 jopore. To ecTh JIoau
MepEMEINIAIOTCS B MPOCTPAHCTBE OTHOCUTENIBHO Joporu. Ho oTHOCHTENbHO
camMoro aBTOMOOWJIS JIFOAH HE ABMXKYTCS. B aToM

MIPOSIBIISIETCS] OTHOCHTEJILHOCTH MEXaAaHUYECKOI0 IBUKEHMSI.

TpaexkTopus - goobpasicaemasn unu UOUMAs TUHUL, 8 KAHCOOU MOUKe KOMOopou
noodwbIBAIO0 MENO 8 NPoYecce C80e20 OBUNCEHUSL.

Jlnuna mpaekmopuu Hazvieaemcs npovoennvim myTeM. O6o3HavaeTcs /.
(Tpaexropus — ciell, MyTh — paCCTOSIHUE)

[IpoiinenHsblit myTh / paBeH AJTMHE TPACKTOPUH, IIPOIIEHHON TEIOM 32
HEKOTOpO€ BpeMs t.

IIyTh — ckansipHas BeJIUYUHA.
B CU egununa uzmepenus nytu: 1 m .

IlepememienueM Tesia Ha3bl8arOm HANPAGIEHHbIIL OMPE30K NPSAMOU,
COEOUHAIOWUIL HAYATLHOE NOJLOJNCEHUE MENLA C €20 NOCTeOVIOUUM NOTOHCEHUEM.

Tpaexmopua
ITepemenienne

Ilepememnienue BeKTOPHAS BeJIMYUHA. (TIEPEMEIICHUE — BEKTOP, MOYITb
TepeMENIeHUsT — CKaJIsp)




Ob6o3Havaercs S, U3MeEpSETCs B MeTpPax.

MarepuaJbHOIl TOYKOM Ha3bi6aemcs meno, pazmepamu Komopoz20 6 OAHHbIX
VCI0BUAX MONCHO NpeHedpeyb.

2. XapakTepHCTHKH MeXaHHM4YeCKOIro JBHKeHMsI: epeMellleHue,
CKOPOCTh, YckopeHne. KuHeMaTn4yeckue ypaBHeHHUs, CBS3bIBAIOIIHE
nepemMelileHne, CKOpOCTh U yCKOpeHHe B BEKTOPHOIi (popme

OTtBeT:

Ilepememenue Tesa - 2mo HanpagieHHvlll OMpPe30K NPAMOU, COEOUHATOWUL
HAuanbHOe NONOJCEHUe Meld C €20 NOCIE0VIOUWUM NOTONHCEHUEM.

Ilepemenienue BeKTOpPHASI BeJIMYUHA. (TIEPEMEIICHUE — BEKTOP, MOYITb
TIepEMENICHUS — CKAJISP).

O06o3Hauaercs S
Enununa usmepenusi nepemerenus - metp [1 mj.

CkopocTh paBHOMEPHOI0 NPSIMOJIMHEHHOI0 IBHKEHUS —
9MO 8eKMOpHAs (husuyecKkas 6eNudUHad, PAGHAs OMHOULEHUIO nepemelyeHUs
mena S 3a 110001 NPOMENCYMOK 8PeMeH K 3HAUEHUIO IMO20 NPOMENCYMKA L.

v=S/t
CKOpOCTh MOKa3bIBAET OBICTPOTY U3MEHEHHMSI KOOPIUHATHL: Vx—=(X-Xo)/t=AX/t.
Ennnnna usMepennsi CKOPOCTH - METp B cekyHay [1 m/c]

Ycekopenue — 9mo ekmopHas usuyeckas 6eIUUUHA, XAPaAKMepu3youas
Oblcmpomy usmMeHeHUs CKOpOCMu, YUCTIeHHO PABHAS OMHOULEHUIO USMEHEHUs!
CKOpPOCMU K NPOMEINCYMKY 8DEMEHU, 8 MeueHUe KOMOopo20 M0 USMeHeHUe
NPOUZOULTO.

YckopeHHe MoKa3bIBaeT, Kak OBICTPO U3MEHSETCS CKOPOCTh Tena. Ecimu
YCKOPEHHE MOJIOKUTENBHO, 3HAUUT CKOPOCTh TEJIa YBEINUUBACTCS, JBUKCHHE
YCKOpeHHOE. Eciu yckopeHue oTpuLarenbHO, 3HaUUT CKOPOCTh YMEHBIIAETCH,
JBUKEHHE 3aMEe]JICHHOE.

Eciu CKOPOCTb UBMCHACTCA OJAUHAKOBO B TCUHCHUC BCCI'O BPECMCHU JIBUKCHUSA, TO
TAaKO€ NBUKCHHNE HA3bIBAIOT PaBHOIICPEMCHHBIM.

Torma yckopeHHE MOKHO paccuuTarh 1o (hopmyre:

. ('I"'].\: o 'U{}.'«:)
t

Ay

O0o03HaYeHU:

Vy— KOHEYHas CKOPOCTH TeJla MPU PABHOYCKOPEHHOM JABUKEHUHM MO MPSIMO
Vox— HadaJbHas CKOPOCTH Tela

a — YCKOpEHUE Tena

t — BpeMs IBHIKEHUS Teila

Ennnuna nsmepenus yckopenus B CU [m/c?].




YcKopeHHe U3MEPSIOT aKcenepomMempom.

YpaBHeHHE pABHOMEPHOT0 JABU:KeHUsI (TIepEeMENICHUE Tella TPH PAaBHOMEPHOM
JIBMOKCHUH )

S=v,t

Kunemarudeckoe ypaBHeHHe CKOPOCTH IIPH PaBHOYCKOPEHHOM JIBHIKCHHH T10
IPSIMOM:

Uy = Ugg + gl

Kunemarudeckoe ypaBHeHHe nepeMellleHusl P PAaBHOYCKOPEHHOM

JIBUKEHUU T10 TIPSIMOM:

2

Qo , Q,
Sz = vrot + %5~
O003HAYECHUS:

S

Sz — [lepemenienue Tena npyu paBHOYCKOPEHHOM JABUKEHUH 110 MPSIMOKN
Uz — HavanbHasi CKOPOCTb Tella

Uz — CkopoCTh TeJa MPU PABHOYCKOPEHHOM JBHKCHHUH TI0 MPSMOM

Uz — YckopeHwue Tena

{ — Bpems nBrkeHus Tena
3. IlpsamoJinHeiiHOe paBHOMepHoe ABH:KeHUue. CkopocTh. 'paduueckoe
NnpeacTaBjieHue IBHKEHHS.
Otsger:

PapHOoMepHOe NPsAIMOJIMHEITHOE ABHAKEHUE — 510 maxoe 08udiceHue, npu
KOMOopom meino 3a 1100ble 00UHAKOBbLE NPOMEINCYMKU 8PEMEHU NPOXOOUM
00UHAKOB0E paCCMOsIHUE.

CxopocTh pABHOMEPHOI0 NPSIMOJIMHEHHOI0 IBHKCHUSI —
MO 8eKMOPHAs u3UYecKas 6eNUdUHA, PABHAs OMHOUEHUIO NepeMeujeHUs
mena S 3a 110001 NPOMENCYMOK 8pemMeH K 3HAYEHUIO IMO20 NPOMENCYMKA L.

v=S/t
O603Ha4yeHus:
Vx - TIPOEKIIMS CKOPOCTH Ha OCh X
S - nepemenienue
t - BpeM
CKOpOCTh TTOKa3bIBAET OBICTPOTY U3MEHEHHMS KOOPJUHATHL: vy, =(X-X)/t=Ax/t
Ennnnna usMepennsi CKOPOCTH - METP B cekyHay [1 m/c]
I'papuueckoe npeacraBjieHue paBHOMEPHOI0 NPAMOJHHEHOI0 ABHKEHUA

MexaHu4ecKoe JIBFKEHUE MPEACTABIIAIOT TPpaUIECKUM CITIOCOOOM.
3aBUCUMOCTD (PU3NYECKHUX BEIMYUH BBIPAXKAIOT MPH MTOMOIIU (PYHKITHI.
O003Ha4aroT:

V(t) - "3BMEHEHHUE CKOPOCTH CO BPEMEHEM




S(t) - i3MeHeHue nepeMenIeHus (IyTH) co BpeMeHeM
a(t) - '3BMEHEHNE YCKOPEHHUS CO BpEMEHEM

3aBHCHMOCTD YCKOpPeHHsl 0T BpeMeHH. Tak Kak Ipyu paBHOMEPHOM JIBUKECHHUU
YCKOpPEHHE PaBHO HYJIIO, TO 3aBUCUMOCTH a(t) - mpsiMasi IMHUS, KOTOpast JIEKUT
Ha OCH BPEMEHHU.

]

g=0

3aBHCHMOCTH CKOPOCTH OT BpeMeHH. Tak Kak Telo IBHKETCS MPSIMOIMHEHHO
1 paBHOMEPHO (V=const), T.€. CKOPOCTh CO BpEMEHEM HE U3MEHSETCS, TO rpaduK
C 3aBUCUMOCTBIO CKOPOCTH OT BPEMEHHU V(?) - TIpsiMasi IMHUS, TIapajuieIbHas OCH
BpPEMCHHU.

v, M/

[
V>0

V<0

[Ipoekius nepemelieHrs Tena YUCIEHHO paBHa IUIOIIAIU IPSIMOYTOJIbHUKA MO
rpaduKoM, Tak KaK BeIMYMHA BEKTOPA MEPEMEIICHUS paBHA ITPOU3BEICHUIO
BEKTOpa CKOPOCTH Ha BpPeMsl, 32 KOTOPOE OBLJIO COBEPIICHO NIEpEMEIICHHE.

v = const

, W
Y.e

\

IIpasuno onpedenenus nymu no epaguxy v(t): Ipu NPSIMOTHHEHHOM
paBHOMEPHOM JBM>KEHUU MOYIIb BEKTOpa MEPEMEIEHUS paBeH TUIOIIA N
MPSIMOYTOJIbHHKA 0] TPa)UKOM CKOPOCTH.

3aBUCHMMOCTD NepeMenieHnsi OT BpeMeHH. [ paduk s(t) - HaKJIOHHAS TUHUS




3aBUCHMOCTb KOOPAUHATHI OT BpeMeHH. [ paduk X(t) - HAKIIOHHAS TUHUS:

X A X = X, + Vi

2
O t, 4

W3 rpaduka BUIHO, YTO MPOESKIIUS CKOPOCTH PaBHA:
vw=S/t=tga

PaccMotpeB 3Ty dhopMmyity, MBI MOXKEM CKa3aTh, 4eM OOJIBIIE YTOII @, TEM
OBICTpE IBUKETCS TEJIO U OHO MPOXOAUT OOJIBIINN MYTh 32 MEHBIIIEE BpEMSI.

Ilpasuno onpedenenus ckopocmu no epaghuxy s(t) u [{t): TaHTeHC yIa HaKJIOHA
rpaduka K OCH BpEMEHH PaBeH CKOPOCTH JIBHIKCHUS.

4. PaBHOnmepeMeHHOE IBUKEeHHE. YPABHEHHsI CKOPOCTH M NepeMelleHus
NPHU paBHONePeMeHHOM JIBU:KeHUuM. ['paduyeckoe npeacrapienne
pPaBHONEPEMEHHOTO IBUKEHUSI.

Otget: /[sudicenue mena, npu KOmopom e2o CKoOpocmu 3a i0dble paghbvie
NPOMEINCYMKU 8PEMEHU USMEHAEMC S OOUHAKOBO,
HA3b16at0M PABHOYCKOPEHHBIM WM PABHONEPEMEHHBIM IBUKEHUEM.

CxopocTh NpH PaBHOYCKOPEHHOM JIBUKeHHMH N0 MPSIMOIl — 3TO HavajabHas
CKOpPOCTb TeJja MIII0C YCKOPEHHUE TaHHOTO Tela YMHOXKEHHOE Ha BpeMsi B IyTH

Uy = Uy + Gzl

IlepemMemieHue NpU PAaBHOYCKOPEHHOM JIBHKEHUH 10 MPSAMOM — 3TO
pacCcTOsTHUE MPOIIEHHOE TEJIOM IO NMPSMON (PacCTOSHUE MEXYy HaYaJIbHON U
KOHEYHOW TOYKaMU JIBUKEHU)

Sz = vgot + (_IJ.ZL
O0603HauYeHHUS:

Sz — lepeMeleHne Tela IpH PABHOYCKOPEHHOM JBHKSHHH 110 TIPSIMON




Uz — HavanbHasi CKOPOCTbh Tella

Uz — CkopoCTh TeJa MpH PABHOYCKOPEHHOM JBHKCHHUH TI0 MTPSMOM
Uz — YckopeHwue Tena

{ — Bpewms nBrkeHus Tena

I'padpuueckoe npeacraBjieHHe HEPABHOMEPHOI'0 MPAMOIHHEHHOI0
JABU/KEHHUSA

MexaHu4YeCcKoe IBUKECHUE TPEICTABIISIOT TPAPUUECKUM CIIOCOO0M.
3aBUCUMOCTD (PU3NIECKUX BEIUYMH BBIPAKAIOT IPH TOMOIIN (QYHKITHIA.
O003HAYaIoT;

(1) - usMeneHue CKOpOCmuU co 8pemeHem
S(t) - usmenenue nepemewjernus (nymu) co epemeHem
a(t) - usmenenue YCKOpeHUs CO 8peMeHem

3aBUCHMOCTb YCKOPEHHUS OT BpeMeHH. YCKOPEHHE CO BPEMEHEM HE
U3MEHsIeTCs, UIMEET MOCTOSTHHOE 3HaueHue, rpaduk a(t) - mpsmast TUHUS,
napajuiesibHasi OCH BPEMEHHU.

ax, oz N
ix =10

Lc

iy <0

3aBHCHMMOCTb CKOPOCTH OT BpeMeHH. [Ipu paBHOMEPHOM JABUKECHUHU
CKOPOCTb U3MEHSIETCS, COITIaCHO JIMHEWHOW 3aBUCUMOCTH
['padukom sBIISIETCS HAKJIOHHAS JIMHHMS.

A

IIpasuno onpedenenus nymu no epaguxy v(t): IlyTs Tena - 3To miomaib
TPEYroJbHUKA (MU TPAIMEIHH) Mo rpad) KoM CKOPOCTH.




§y = il

n|;

Wy,

v =t
S=t-r-a=%
T
-
f f.c
2
ai—vuxr+£"2‘—
v=at
=
I

Ilpasuno onpedenenus yckopenus no epaguxy v(t): YckopeHue Tena - 3To
TaHTeHC yTIia HaKJIoHa Tpaduka K Ocu BpeMeHu. Eciu Teno 3amenmser
IBIDKEHHE, YCKOPEHHUE OTPHIIATEIILHOE, YOIl rpaduKa Tymo, TOATOMY HaXOAUM
TAQHT€HC CMEXXHOTO yIJIa.

YCROpEHHOE OBHKEHWE 3am
e A Av M
Vi, ¥ by
W Hw=—=[(ga v T
Av
av gz N B’.‘
a >0 arl &
1
1
‘:; |
0 0 Le o L—
fdy =0

3aBucUMOCTB IYTH OT BpeMeHH. [Ipy paBHOYCKOpPEHHOM JABM)KEHUU ITyTh

MU3MEHSIETCS, COITIACHO KBAJAPAaTHOW 3aBUCUMOCTH .B
.:;:zz
rT=rtvg+—
KOOpJIMHATaX 3aBUCUMOCTh UMEET BUJ] 2, I'padukom siBisieTcst
BETKa 1MapadoJIbl.
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S. BsaumopeiicrBue Tei1. IlonsaTue cunbl. IIpyHIMN cynepnosunum.
Cuuia ynpyrocru, CHJIbI TPEHHH.

OTtBeT:
JKWU3HEHHBIN OIBIT MOKA3bIBAET, YTO CKOPOCTH T€JIa MEHSETCH TOJIbKO B

pe3yJibTaTe JeiicTBUsI HA HEero JAPyroro reJa.
Jleticmeue men Opye Ha Opyea Ha3bIBAIOT B3aMMO/IeiiCTBHEM.

Ecnu genoBek, cuasmmil B JTOAKE, OTTATKUBACT OT CEOSI IPYTYIO JIOAKY, TO
MPOUCXOTUT B3auMosieiicTBre. O0e TOMKH MPUXOAST B IBUKCHHE.

B
w

B noBceaHeBHOI KU3HU MBI IOCTOSIHHO BCTPEYAEMCSI C Pa3IMUHbIMU BUIaMU
BO3JICHCTBHUI OAHUX TeJ Ha Ipyrue. YToObl OTKPHITH ABEPH, HYKHO
«TIOACUCTBOBATHY» HA HEE PYKOM, OT BO3AECHCTBUS HOI'M Ms4 JIETUT B BOPOTA, JAKE
MIPUCAXKUBASACh HA CTYJ, Bl JIEHCTBYETE HA HETO. B TO ke Bpems,

OTKpBbIBasi IBEPb, MbI OLIYIIIAEM €€ BO3JECHCTBHE Ha HAIly pyKy, A€HCTBHE MA4a
Ha HOT'Y 0COOEHHO OIIYTUMO, €CIIA BBl UTpaeTe B PyTO0TI OOCUKOM, a IeHCTBUE
CTYyJIa HE IO3BOJISIET HaM YIacTh Ha 1oJ. To ecTh JelCTBUE BCETA ABIAETCS
B3aUMOJICHCTBUEM: €CJIM OJHO TEJIO IEUCTBYET HA IPYroe, TO U IPYroe Tejo
NEMCTBYET Ha IEpBOE. DTU NPUMEPHI MOATBEPKIAIOT BBIBOJ YUYEHBIX O TOM,
YTO B IPUPOJIE MBI BCETAA UMEEM JIENIO C B3aUMOJCHCTBUEM, a HE C
OJTHOCTOPOHHHUM JIEVICTBHEM.

Bennuuny, xapakTepu3yIollyro B3auMOIEHCTBHE Tell, HA3bIBAIOT CHUJIA.

Cuna — gusuueckas genuyuna, Komopas onpeoessem mepy 6030eticmeus
00HO020 mena Ha opyzoe.

F - 00o3HaueHMEe CUIIbI

Cuiia — BeKTOpPHAsl BeJIMYMHA; OHA XAPAKMEPU3YEMCSL:




e Mmooyrem (abCONOMHOU BeTUYUHOLL),
e HampaeieHuem,
o MOYKOU NPUTONCEHUSI.

—

F

W3mepsiercst cuita npy MoMoIIy Ipudopa «OuHamomempy.

Enununa namepenus cuiibl B Mexaynapoaaoi cucreme equnuil (CH) -
Hvomomn, obo3nauenue [H].

Ecnu Ha Teno oMHOBpEMEHHO IEHCTBYIOT HecKosbko cuil (Harmpumep,F1,F2 u
F3) To mox cuioii, neicTBYIOIICH Ha TEO, HYKHO
IIOHMMATh PABHOAEHCTBYIOINYIO Beex cul: F=F[+F2+F3

[puHOMI CyNepHoO3UIIUN CHIL: eCiu Melo 83auUMo0eticmayen 00HOBPEMEHHO
C HECKONbKUMU Menamu, mo pe3yiomupylouias cuia, 0elicmayiouas Ha 0anHoe
meno, paeHa 6eKMOPHOI CyMMme CUJl, OeliCEYIoWUX Ha Mo Meio cO CMOpPOHbl
6cex opyaux mel.

J1st 3apsiKEHHBIX TE:

+q;
—q:Q 2
h‘x ;’FF j':= F:"l'ﬁ;"‘ﬁ?
BN

OcHoOBHbBIE BHUAbI CUJI: CHJIA TAXKCCTH, CHJIda TPDCHHUA, CHUJIA YIIPYI'OCTH.

[Tpu conpUKOCHOBEHUH JBYX JIBUXKYIIMXCS TEJI BOSHUKAET CUJa,
HarpaBJeHHasl IPOTUB JIBUXKEHUS U MPENATCTBYIOLIAS JIBUKEHUIO - CUJIa TPEHUSL.




CuJjia TpeHHUs - 9M0 CUia, B03HUKAIOWAs NPU OBUICEHUU OOHO20 mend No
NOBEPXHOCMU OPY2020, NPUTLOHCEHHAS K OBUNCYUIeMYCsl meTly U HanpasieHa
NPOMUB OBUINCEHUSL.

Cuna TpeHus - 3To cujia IeKTPOMATHUTHOM NPHPOIBI.
Bo3HuKHOBEHUE CUIIBI TPEHUS OOBICHSETCS ABYMS NPUYUHAMM:

1) lllepoxoBaTocThIO TOBEPXHOCTEH
2) IIposiBneHrEM CUIT MOJIEKYJIIPHOTO B3aUMOACHCTBHS.

(@)78)131 TPCHHA BCCra HAIPABJICHEI I10 KacaTeIbHOM K COIIpHUKacCaromuMcs
ITOBEPXHOCTAM U MOAPAZACTIAITCH HaA CUIbl MPpeHUsl NOKOA, CUbl MPeRUsl
CKOJIbJICEHUA, CUIbl MPEHUSL KAYERUA.

Frp = M*N, rne M — ko uruent Tperus , N — cuiia peakiiiu OrmopBhl.

CuJa ynpyrocTu — cuiia, KOTopasi BO3HUKAET IpH JII000M BHIE 1edhopManuu
TEJI U CTPEMUTCS BEPHYTh TEJIO B IEPBOHAYAILHOE COCTOSHUE.

Fynpy = - k*x, e k — xectkocts Tenma [H/M], X - abcomoTHOE yIJIMHEHUE
Tena.

Cwita ynpyrocty nepneHauKyasipHa IOBEPXHOCTH B3aUMOJICHCTBYIOLIUX TEl U
HarpasJieHa BCera MpoTHB JehopMaLnu.

I'paBUTALMOHHBIE CHIIBI ICHCTBYIOT MKy BCEMU TEIaMU — BCE TeJa
MPUTATUBAIOTCS IPYT K Apyry. Ho 3T0 nputsbkeHue CyiecTBEHHO JIMIIb TOT/a,
KOTJ1a XOTs OBl OJTHO U3 B3aMMOACHCTBYIOIIMX CHJI TaK e BEJTUKO, KaK 3eMIIsl UITU
JyHa.

DJIeKTPOMATHUTHBIE CHJIbI JEHCTBYIOT MEXAY 3apSKEHHBIMU YacTUaMu. B
aromMax, MOJIEKyJax, *KUBbIX OPTaHU3MaX UMEHHO OHU SIBJISIFOTCS TIIABHBIMH.

OO6nacTh siIepHBIX CHJI 0OYeHb orpaHndyeHa. OHU 3aMeTHBI TOJIBKO BHYTPHU
aTOMHBIX sizep (T.e. Ha paccrostni 1072 om.)

Cuaa0ble B3auMoOIeiCTBHS IPOSIBIIAIOTCA HA €€ MEHBIIUX PAacCTOSHUSIX. OHU
BBI3BIBAIOT MPEBPAIEHUE AIEMEHTAPHBIX YaCTHUIl IPYT B ApyTa.

6. 3akonnl HeloTOoHA

OTtBeT:
OCHOBY TMHaMUKH COCTaBIISIFOT TpH 3akoHa HproToHA:

IlepBrIii 3axk0H HbloTOHA - CylIECTBYIOT TAKUE CUCTEMBI OTCUETA,
OTHOCHUTEIJIBHO KOTOPBIX ITOCTYIATEIbHO IBHKYILEECS TEJIO COXPAHSIET CBOIO
CKOPOCTb ITOCTOSIHHOM, €CJIM Ha HEro He IEHUCTBYIOT APYyrue Teja (Uiau AelCcTBHE
APYTUX TeJl CKOMIIEHCUPOBAHO).




R=0; v=const
R - paBHOAENCTBYIOIIAs BCEX CUJI, IPUIOKECHHBIX K TEILY
V - CKOPOCTb T€Jla

Bropoii 3akon HeroTroHa — YckopeHue Tenna nNponopiuoHaIbHO CHIIE,
JEHCTBYIOIICH Ha TEJIO ¥ 0OPaTHOMPOIOPIIMOHAIBHO Macce ITOTO Tela.

.
a=—
m

F — Cuna neiicTByromas Ha TeJlo

m — Macca Tena
a — YckopeHue Tena
Tperuii 3akon HbloToHa - Tena delicmsyrom Opye Ha opyea ¢ cuiamu,
HanpasieHubIMU 800J1b OOHOU NPSAMOL, PABHBIMU NO MOOYIIO U
NPOMUBONONIONHCHBIMU NO HANPABIEHUIO.

F1— Cuua neiictByromas Ha 2 Telo

F2— Cuna nefictByromas Ha 1 Teno

F1=-F2

OTH CHIIBI:

- IEVCTBYIOT BJIOJIb OJTHOM MPSAMOI;

- HaMpaBJIEHbI B IPOTUBOIOJIOKHBIE CTOPOHBI;

- PaBHBI IO BEJIMYMHE;

- IPUJIO’KEHBI K Pa3HBIM TeJlaM, TOATOMY HE YPaBHOBEILIMBAIOT JIPYT APYTa;
- OJJMHAKOBOW MPUPOJIBI.

7. Cuna TstzkecTH. 3aKOH BCeMHPHOIo TArorenus. Bec tesa. HeBecomocTs.
Ortser:

Cuia TSKeCTH — cuna, ¢ Komopou mena npuma2uearomcesi K 3emiue, cuid
npumsdicenus cex men K 3emie 601U3U ee NOBEPXHOCHU.

Fm}mc = Dg

m - Macca Tena
2
g = 9,81 m/c” — ycrkopeHre CBOOOIHOTO MaIeHUs Ha TTOBEPXHOCTU 3EMITH.

Cuna masxgcecmu 5mo 2pasumayuoOHHaAs CUNA, NPUTONCEHHAS K YeHMpY mend U
gcez0a Hanpasiena K yenmpy 3emau. (BEpTUKAIBHO BHU3 K TIOBEPXHOCTH 3EMIIN)

3akon ecemupnozo mazomenus. Bee Tejia NpUTArUBaIOTCS APYT K APYTY €
CHJI0ii, MOYJIb KOTOPOii MPSIMO MPONMOPIMOHAJIEH MPOU3BEAEHUI0 HX Mace U
00paTHONMPONOPIMOHAIEH KBA/IPATY PACCTOSTHUS MKy HUMH. (OTKPBIT
N. Herotonom B 1682 roxay)




P - B
" 1 ¥y
F=gl 3
F - 3aKOH BCEMHPHOI'O TATOTCHUA.

G — nocTosiHHAsI BCEMUPHOTO TATOTEHUSI WM IPaBUTALIMOHHAS IIOCTOSHHASL.
-1 2, 2
G=6,67"10"" H™m7/kr

Cuny TSKECTH ¢ KOTOPOH TeJla MPUTITUBAIOTCA K 3eMiie, Hy)KHO OTINYaTh OT
Beca Tena. B oTiinume oT Chiibl TSAKECTH, SBIISAIOIICHCS TPaBUTALIMOHHON
CWJIOH, TIPHUIIOKEHHOMU K TEITY, BEC — 310 YApYedas CUld, NPUTLONCEHHASI K Onope
unu noosecy (T.e. K CBS3M).

Bec Tena — smo cuna, ¢ komopou meno 8 pe3yibmame npumsxicenus K 3emie
Oeticmgyem HA ONopy Ul noosec.

O6o3navarot P, en. uamepenust HproToH [ 1H].

Ecnu 1o HenmoABUIKHO OTHOCUTEJIBLHO ONOPBI HIIH NoABeca, 1o P=F,=[]g,
TO €CTh BEC TeNa paBeH cuile TshkecTH. Ho 3TH CHIIBI MPHJIOKEHbI K Pa3HbIM
Teaam!

Ecnu onopa nBuKeTcst ¢ yCKOpEHHEM a BHU3, TO Bec TeJia, ABHKYIEerocs ¢
YCKOpPEeHHEeM BHHM3 YMEHbIIAETCH.

E'r.in AT

E:]
{11
"ol

Ua = [lg - N - Bropoi 3akoH HeroTOHa

N=1[g-lla
P=N=m(g-a)
P<mg

Ilaoenue men 6 sakyyme 6e€3 HAUAILHOU CKOPOCMU HA3bIBAEMCS CBODOTHBIM
naaenueM. [Ipu cBobogHOM Manenun a=g u3 dopmynsl P=m(g - g) cnenyer,
yro P =0, T.e. Bec Tena orcyTcTBYeT. [OBOPSAT, UTO TEIO HAxooumcs 6
COCMOSHUU HE8eCOMOCHIU.

HeBecoMocTh - cocmosinue meia, npu Komopom OHO 08UIICEMCS MOALKO NOO
oeticmeuem Cuiibl MsXCeCmil.

8. Umnyabc Tesa. UMnyibe cuiibl. 3aKOH COXpPaHEHUS UMITYJIbCA

OTtBeT:
NMnyabcom Tesa Haswblearom 6eKmMOPHYIO 8EIUYUHY, PAGHYIO NPOU3EEOEHUIO
Maccvl mena Ha e20 CKOPOCmb.




p=m-90

—

p

- IMITYIIBC TeJa, Kr*M/C

[1- macca tena, Kr
-

U . CKOpPOCTb TeJa, M/C

NMnynbc Tena HanpasJieH B Ty ke CTOPOHY, YTO H CKOPOCTH TeJla.

- -

v P
W ; » -

Ennnnueit usmepenus nmnynsca B CU sBasiercs 1 kr-m/c.

Dusuueckas eeluduna, pasnas npouaee()eﬂuio CUJIblL HA 6peMAl ee ()eﬁcmeuﬂ,
Ha3bIBACTCA HMITYJIbCOM CHJIBI:

—
F A
NMnynbe CUstbl Tak)Ke SIBISETCS BEKTOPHOM BeJIUYUHOM.

HNMmnyabce cniibl paBeH H3MEHEHUI0 MMITYyJIbca Teda (/] 3akon Hotomona 6

= — —
. _F'&t:m'ﬁz_m'ﬁl
UMNYIbCHOLL (hopme):

3aKOH COXpaHEHHUsI MMITYJIbCA.
ml '?.91 +m2 '7_92 :ml '?31’+m2 '?_92"

B 3amMKHYTOM crcTeMe BEKTOPHAasi CyMMa HMILYJIbCOB BCeX TeJl, BXOAAIINX
B CHCTEMY, 0CTAeTCs MOCTOSIHHOM MPH JI00bIX B3aUMOIEHCTBUSX TeJI ITOM
CHCTEMBbI MKy CO0O0i.

7,1, - Macchl B3aUMOAEHCTYIOIIUX TEJl, KT
-

-
U 1 U 2 - CKOPOCTH T€JI IO CTOJIKHOBEHUS, M/C

5

', ¥ ' - cKOpOCTH TeN Mocie CTOIKHOBEHUS, M/C

oy

9. Mexanuyeckasi padoTa 1 MOIIHOCTh. EqMHNIIBI H3MepeHus padoThl U
MOIIIHOCTH.

OrtBerT:

Mexanuueckasi padoTa — 9mo CKAIAPHAsL BEIUYUHA, PABHASL NPOU3BEOEHUIO
MOOYIISL CUbL, Oelcmeyloweli Ha meno, Ha MoOYIb nepemeweHusi U Ha KOCUHYC
Vena Mexcoy 8eKmopoM CUlbl U eKMOPOM nepemeujenus (Ui CKopocmu).

A = Fs cos o
O06o03HaueHus:

A - Mexanunueckas pabota
F - Cuna, aeiicTByroias Ha TEJIO0
S - [lepemenienue, KOTOPOE TEJNO COBEPIIAET MO JEHCTBUEM CHUJIbI




a - YT0JI MeX]ly HallpaBJICHUEM JECUCTBHS CUJIbI U BEKTOPOM IIEPEMELICHUS

Pabora sBrsieTcst ckansipHOi BennurHOM. OHa MOXKET OBITh Kak MOJIOKUTEIbHA
(0° <0 <90°), Tak u orpunarensHa (90° < a < 180°). IIpu o = 90° pabora,
COBepIlIaeMasl CUJION, paBHA HYIIO.

B cucreme CU pabota uzmepsiercs B Koy asix (J:k).
[1 Jx=1 H-m]
Pabora cuibl, coBepiaeMas B €JMHUILY BPEMEHHU, Ha3bIBACTCS MOLHOCTBIO.

Momnocts N — ghuzuueckasn enuuuna, pasHas omHouieHuo pabomsl A k
NPOMENCYMKY 8peMeHlU t, 8 medeHue KOmopo2o cosepuieHa sma paboma:

N=A/t

B Mexnynaponnoii cucreme (CH) equHUIIA MOIITHOCTH HA3bIBACTCS BATT
(BT).

Buecucremuas equanna momuaoctd 1 1.c.=735 Bt

10. Kunernueckas sHeprus. [loTeHnanbHas sHEprust Teja NOIHATOTO Hal
MoBepXHOCThIO 3emun. [loTeHImanpHas sHepTrust ynpyro aehopMHUpOBaHHOTO
Tena. 3aKOH COXPaHEHUs MOJTHONM MEXaHUYECKON SHEPTUH.

OTtBeT:

Mexanudeckast IHEPIusd Te€JIa — 5moO CKAJIAPHAS 8enUudunda, paeHas
MAKCUMATbHOU pa60me, Komopast mooatcem ObImb coeepuieHa 6 OaHHbIX YCH06UAX.

O6o3nauaercsa E.
Ennnuna sneprun B CU [11:x = 1H*M]

PaznuuaroT ABa BU1a MEXaHUYECKON YHEPTUM — KHHETHYeCKast
Ex 1 norennuanbuas Ep sneprus.

[Tonnas mexaHu4deckast JHEPrus Tejaa paBHa CYMME €0 KUHETHYECKOU U
noreHuunanbHol sHeprui E = Ex + Ep

KuHeTnyeckasi 3JHeprusi — 5To SHEPTrus Tena, 00yCIOBICHHAS €r0
IBUKEHHEM. JTo (pu3nueckasi BeTUYMHA, PaBHAsI MTOJIOBUHE TPOU3BEICHUS
Macchl TeJla Ha KBaJpaT ero CKOPOCTH.

[] - Macca Tena
- CKOpPOCTb TeNa

IHoTeHuMaNbLHASA JHEPTUA — dHep2us mend, 00YCI1061eHHAs 83AUMHBIM
PACNONOdACEHUEM B3AUMOOEUCMBYIOUWUX MeAHCOY cODOU mel uiu yacmell 00H020
mena.

IMoTeHuMaabLHAsI JHEPTHUs TeJIAa B MoJIe CHIIbI TAXKeCTH (TIOTEHITHATbHAS
SHEPTHs TeJla, OHATOTO HAJTl 3eMIIEH ):

Ep=1ligh

[] - macca Tena




g - yCKOpeHHe CBOOOHOrO NajieHus
h - BBICOTA MOHATHS TEJa Ha/l HYJIEBBIM YPOBHEM (HaJ] IOBEPXHOCTHIO 3eMIIN)

[TorennuansHast SHEPTUs YIPYro Ae(hOPMUPOBAHHOTO Tema:

k - xoapurment ynpyroctu (>KECTKOCTh TeJia)
- abcomroTHast nedopmarus (YIUITMHEHHUE Tea)

3akoH COXPaHCHUSA JHEPIrUuH B MEXaHUYCCKUX IpoLECCaX: cymma
KUHEemu4ecKkou u I’lOmeHI/;uaﬂbHOIZ OHepcuu mein, cocmasiArouuUx 3aMKHYmyn0
cucmemy u 63aumodeﬁcm6yiomux M€9fC‘()y o001l cunamu ms2omeHus u CUIaMu
ynpyzocmu, ocmaencs HeusMeHHOII.

E =FEk + Ep = const

IHosHas MexaHHYecKasi JHEPTUsl 3AMKHYTOH CHCTEMBI TeJl,
B3aMMOJECTBYIOIIUX MeKAY CO00H TOJHbKO KOHCEPBATUBHBIMH CHJIAMM,
NPH JIOOBIX IBHKEHUAX ITUX TeJl He u3MeHsiercs. [lpoucxoasar aumnb
B3aHMHBbIe NIPeBpPAllleHUs NOTEHI[HAJLHOMH JHEPIHHU TeJl B MX KHHETHYECKYI0
JHEPruI0, U HA000POT, UM MepPexo FIHEPTUHU OT OJHOIO TeJIa K APYyromy.

Pa3BepHyThIil 0TBET

Ecnu Teno cnocoGHO coBepmuTh paboTy, TO TOBOPST, 4YTO OHO 00JIagaeT
SHEPIrUEH.

Mexannuyeckas JHEPIud TeJIA — 3mO CKAJIAPHAS 8elUudUunda, paeHas
MAKCUMATLHOU pa60me, Komopast moatcem Obimb coeepuileHa 6 OQHHbIX YCH06UsLX.

O6o3navaercss E Exunanna saepruu 8 CU [11:x = 1H*M]

Mexannueckasi paboTa ecThb Mepa H3MEHEHHMs JHEPTHH B Pa3JIHYHbIX
npoueccax A = AE.

PaznuuaroT n1Ba BU1a MEXaHUYECKON YHEPTUN — KHHETHYeCKAast
Ex u norenuuanabHas Ep sueprus.

ITonnas mexaHu4deckast JHEPrus Tejaa paBHa CYMME €r0 KUHETHYECKOU U
MOTEHINATBbHON SHEPT U

E=Ex+Ep

Kunernueckasi JHeprusi — 3TO HEPrHs Teia, 00yCIOBICHHAS €ro
JBYOKEHUEM.

Dusuueckas 8erUYUHA, pasrasd noiosurne np0u3eedeHuﬂ MACCbl mena Ha
Kea()pam €20 CKopocmu, Ha3vleaenics KHHETHYeCKOoil 3Heprnel‘i TeJ1a:

Kunernueckas sHeprus — 3To 3Heprus 1puxeHus. Kunernueckas sHeprus
—

Tea Maccou ||, ABMXKYIIETOCs CO CKOPOCThIO ' paBHa paboTe, KOTOPYIO
JIOJDKHA COBEPUINTD CUJIA, MPUIIOKEHHAs! K MOKOSIIIEMYCsl Ty, YTOObI COOOIUTh




€My 3Ty CKOPOCTb:

Hapsiny ¢ KuHeTHYeCKOM SHEPTUeH WM SHEPTHEH NBIKCHUS B (PU3HKE
BAYKHYIO POJIb UTPAET MOHATHE MOTEHIUAJBHON YJHEPIUH WM JHEPTUM
B3aMMOAeHCTBHSA TeJl.

[MoTeHunanbHasi IHEPIrUsl — IHep2us mena, 00YCI08/1eHHASL B3AUMHBIM
PACNONOACEHUEM B3AUMOOEICBYIOWUX MeHCOY cOO0U mell unu Yacmeli 00HO20
mena.

[ToHsTHE NOTEHIIMATILHOM SHEPTUU MOXKHO BBECTH TOJIBKO IS CUJI, padoTa
KOTOPBIX He 32aBMCHUT OT TPACKTOPHHM JBUKEHUSI TeJIa M ONpeeJisieTcsi
TOJIBKO HAYAJbHbIM U KOHEYHBIM MOJI0KeHUsIMH. Takue Cuibl
Ha3bIBAIOTCSl KOHCEPBATUBHBIMH. PafoTa KOHCEpBATHBHBIX CHJI HA
3aMKHYTOH TPAeKTOPUH PaBHA HYJIO.

CBOIICTBOM KOHCEPBATUBHOCTH 00JIa/Ial0T CHJIA THAMKECTH U CHJIA YIIPYTOCTH.
JU1s 3TUX CUJT MOXKHO BBECTH MOHATHE MOTEHIMAIIBHON YHEPTUU.

IMoTeHuMaabHAasI JHEPTHS TeJIAa B M0OJIe CHIIbI TAXKeCTH (TIOTEHI[UATbHAS
SHEPTHs TeJla, OHATOTO HaJl 3eMIIEH ):

Ep=1ligh

Omna paBHa paboTe, KOTOPYIO COBEPIIAST CHJIA TSHDKECTH TIPHU OMYCKaHUU Tela
Ha HYJIEBOW YPOBEHb.

[TonsaTHE MOTEHIIMATBHOM SHEPTUU MOKHO BBECTH U JIJIsl yIPYIO#l CHJIBL. DJTa
CHUJIa TaKXe 00JIalaeT CBOMCTBOM KOHCEPBAaTUBHOCTH. PacTaruBast (uimu coxumast)
MPYKUHY, MBI MOXKEM JIEJIaTh 3TO Pa3IMYHBIMU CTIOCOOAMHU.

rae k — )KeCcTKOCTb MPYKUHBIL.

IoTeHnMaNbLHAs FJHEPTUsI YIPYTo 1e(poOPpMHPOBAHHOTO TeJIA pasHa pabome
CUTLbL YRPY2OCMU NPU nepexooe U3z OAHHO20 COCMOSIHUS 8 COCMOSIHUE C HYILEGOU
Odegopmayueil.

Ecnu Tena, cocTapisionme 3aMKHYTYI0 MEXaHHYECKYI0 CHCTEeMY,
B3aMMOJICHCTBYIOT MEXKIY COOOM TOJNBKO CUJIaMU TATOTEHUS U YIPYTOCTH, TO
paboTa 3THUX CHJI paBHA U3MEHEHUIO MOTEHIIMAIBHON SHEPTUH TEJl, B3ATOMY C
MIPOTUBOIIOIOKHBIM 3HAKOM:

A =—Ep2 -Epl).

ITo Teopeme 0 KHHETHUECKON YHEPTUH 3Ta paboTa paBHA U3MEHEHHUIO
KMHETHYECKON SHEPIuu Tell:

A =Ek2 - Ekl




CnenoBarensno Ek2 — Ek1 = —(Ep2 —
Epl) wumm Ek1 + Epl = Ek2 + Ep2.

CyMMa KHHETHYeCKO U MOTEeHIIUAJIbHOI JHEPTUH TeJl, COCTABJISIOLIMX
3aMKHYTYI CHCTEMY U B3aMMO/I€iiCTBYHOIIUX MexKAYy cO00H cujaaMu
TATOTEHHUS] U CUJIAMM YNIPYTOCTH, OCTaeTCs HEU3MEHHOM.

9T10 YTBCPKIACHUC BEIPAKACT 3AKOH COXPAHEHUs IHepZuUu B MCXaHUYCCKUX
nmponeccax. OH aBigeTcs clieICcTBHEM 3aKoHOB HproToHA.

Cymmy E = EK + Ep Ha3pIBaIOT 0JTHOM MeXaHU4YeCKOM IHepruei.

IonHas MexaHn4yecKasi JHEPrusi 3aMKHYTOH CUCTEMbI TeJl,
B3aMMO/IEe CTBYOIIUX MeKAY 000 TOJIbKO KOHCEPBATHBHBIMM CHJIAMHU,
NpH J100bIX IBUKEHHUAX ITHX Tesl He u3MeHsiercs. [IpoucxoaaT b
B3aMMHbIe NPeBPALlCHNUS MOTEHIIUAJbHON JHEPTUM TeJI B MX KHHETHYECKYI0
IHEPruI0, U HA000POT, MU MepPexol IHEPIHHU OT OIHOIO TeJia K IPyromy.

E =Ex + Ep = const

11. Mexanuuyeckue kosiebanus. [lapamerpsl Ko/1e0aTeILHOTO
ABHKeHUS. YPaBHEHUE rAPMOHUYECKOIr0 KoJeOaHusl.

OTtBeT:

Mexannuyeckne KoJe0aHUs — IEPUOJUUECKU TIOBTOPAIOILEECS IEPEMELICHUE
MarepuaIbHON TOYKH, IPH KOTOPOM OHA JIBUXKETCS MO KaKOU-JIMOO TPACKTOPUU
ITOOYEPETHO B ABYX MPOTHUBOIOJIOKHBIX HAIPABIECHUAX OTHOCUTEIBHO
IOJIOKEHUS] YCTOMYMBOTO PABHOBECHSI.

l'apmonnyeckue KoJefaHus — MPOCTEHIINE TEPUOJHUECKUE KoJeOaHus,

[P KOTOPBIX KOOPAMHATA TeJIa MEHAETCH [0 3aKOHY CHHYCa UM KOCUHYCA:
x=Asin(@i+@,) nm  x= Acos(wt+ @, ),

rJe X — KOOpJMHara Tejla — CMEIeHUE Teja OT IMOJIOKEHUS PaBHOBECHUS B
JAHHBII MOMEHT BpEeMEHH; A — amIumTyaa Konebanwii; ot+@0 — da3a
KoJIeOaHMI; ® — MUKJIMYecKas 4actota; 0 — HayanpHas ¢asa.

AMIUIMTYAa KoJIe0aHMIl — MOIylb HaWOOJBIIET0 CMELICHHA Tela OT
MTOJIOKEHHUS paBHOBECHS.
Ob6o3nauenne — A(Xmax), eTUHUIBI U3MEPEHUS — M.

®da3a KkoJe0aHUil — 5TO BEJIWYMHA, KOTOpash OMNPENENIeT COCTOSHUE
KoJIeOaTeIbHOM CHUCTEMBI B 000 MOMEHT BPEMCHH.

O6o3HaueHne — ¢, SAMHUIBI U3MEPEHUS — paj (paguaH).

daza konebaHWl — ATO BEIMYMHA, CTOAIMIAS IO 3HAKOM CHHYCA WIIH
kocuHyca. OHa TMOKa3bIBA€T, Kakas 4YacTh IEpuoJa IMpollia OT HaJaia

KoJICOaHUM.




¢0 — HavyanbHas (aza KoneOaHUM.

Ilepuon konedanmii — T0 BpeMsi OHOTO MOTHOTO KOJIeOaHUsI.
O6o3Hauenne — T, eTUHUTIBI U3MEPEHUS — C.

r="_
N

YacToTa KoJiedaHMii — TO YKCIIO TOJHBIX KOJICOAHWUW B €IUHUILY BPEMCHH.
-1
Ob6o3Hauenue — v, equHULbI BpeMenu — ¢ win [ (Fep).

[lepuon u yacrora konebaHU — B3aUMHO OOpaTHbBIE BEJIUYUHBI:

Hukanyeckasi 4YacTora— »d5TO YHCIO KoJleOaHWUW 3a 27T CEeKYH]I.

O6o03HaueHne — ®, CAMHUIIBI U3MEPESHUS — Pajl/C.

27
w=2Tv O=——
I

12. MaremaTn4yeckuii U IPY;KUHHBIH MassTHUKHU. [leprnoabl ux konedbanmuii.
IIpeBpamieHne JHepruu NPU MeXaHNYECKUX KoJIeOaHUsIX.

Ortser:

MareMaTH4YecKHii MAsITHUK - 510 Meo HeOONbUUX PA3MEPOS, NOOBEUEHHOE

Ha MOHKOU Hepacmﬂafcumoﬁ Humu, macca KOI’I’ZOpOIZ npeHe6peofcuM0 maiaa no
CpPABHEHUIO C Maccot mena.

[Tepuon komebaHuit MaTEMaTUYECKOTO MasiTHUKA:

Hepno/:[ KOJe0aHuI MaTeMaTHIEeCKOr0 MasTHUKA 3aBUCUT OTAJIMHBI HUTU U OT
YCKOpPCHUA CBOGO,Z[HOI‘O MMaJeHus TOMH MCCTHOCTHU, IIC YCTAHOBJICH MAasATHUK.

Ipy>KMHHBII MAATHUK - 9MO 2pPYy3 HEKOMOPOU MACCyl ||, npukpenieHHvli K
npysHcuHe dcecmrocmu k, 8mopoti KoHey Komopou 3aKpeniet HenoOBUNCHO.

Ilepuon T rapmoHnYecKuX KojaeOaHMii rpy3a Ha MPY)KUHE paBEH




[lepuon konebanuii Mpy>KMHHOTO MasiTHUKA 3aBUCUT OT MacChl rpy3a U OT
KECTKOCTH MPY>KUHBI.

IIpu rapMoHMYecKUX KOJEOAHUAX IPOUCXOIUT MEPUOTUTECKOE
NnpeBpalleHue KHHETHYECKOI IJHePruM B MOTEHIHAJIbHYI0 M HA000poT. Eciin
B KoJIeOaTeIbHON CUCTEME OTCYTCTBYET TPEHHUE, TO MOJHASI MeXaHUYecKasi
JHEPTrUsl NPU MEXaHUYECKHX KOJIeOAHUAX 0CTAETCS HEU3MEHHOI.

I[.]'[ﬂ MATEMATUICCKOIo MAaATHUKA MOJTHAA MEXaHUIECCKasd JOHEPIrus paBHa:
'IJE

E=Ek+EP=T+mg}=

[Tpy1 MaKCHMAJIBLHOM OTKJIOHEHHH T€eJIa OT IOJIOKEHHsI PABHOBECHS €TI0
CKOPOCTb, a CJICI0BATEIbHO, 1 KHHETHYECKAasl SHEPTUsl paBHbI HYJI10. B aTOM
MOJIOKEHUH MOTEHIHAJIBLHAS JHEPTHS KOJICOIIOMIErocs Tela J0CTHIaeT
MAaKCHMAJIbLHOI0 3HAYEHHs. B I0I0KEeHNH MaKCMMaJIbHOIO

OTKJIOHEHUS MOJTHASI JHEPTHSI MATEMATHYECKOr0 MATHHKA PaBHA
MOTEHIHAILHOI YHEPTHH TeJjia, MOIHITOr0 Ha BHICOTY h:

(E P)m =mgh,,

31ech A — MaKCUMaJllbHas BLICOTA MOABEMA MAATHHUKA B MOJIE TATOTEHUS 3EMIIH.

Korpa teno npu cBoeM JBUKEHUU MPOXOAUT Yepe3 MOJI0KeHNEe PABHOBECHS,
€ro CKOpOCTh MaKCUMaJIbHA, 3HAYUT, B 3TOT MOMEHT OHO

o0ajaeT MAKCMMAJILHOM KUHETHYeCKOii JHeprueii. Teno HaxoauTcs Ha
BBICOTE HYJICBOTO YPOBHS, 3HAUUT, B 3TOT MOMEHT OHO 00J1a71acT HYJ1eBOi
NMOTEeHUMAJBLHON YHEepruen. YBeIn4eHue KUHETUUECKON YHEPTUU IPOUCXOIUT
3a CUET YMEHBIIEHUS MOTCHI[MAIbHOW SHEPTUH.

IIpy IpOX0KIEHUH MTOJIOKEHN S PABHOBECHS II0JIHAsL DHEPIUs paBHA
KMHETUYECKOW YHEPTUH Tena:

P?E'Uz
m

Eas="5 = Eas

Teno mpockakuBaeT MoyokeHne paBHOBECHUS 10 3aKoHy nHepiuu. [Ipu
JaJIbHEUINEM IBI)KEHUN HAYMHACT YBEITUYMBATHCS TOTCHIIMATBHASI SHEPTHUS 32
CUeT YOBLIM KHHETHYECKOM SHEPTuu U T. 1.

BI[GCB [} — MaKCUMaJIbHOE 3HAYEHUE OTKJIOHEHUA MAATHHUKA OT TTOJIOXKEHUS
PaBHOBECHA, Vi1 — MAKCUMAJIBHOC 3HAYCHUE €TI0 CKOPOCTHU.

13. Mexannuyeckne BoJHbI. [lonepeuynnie u npogosbHbIe BOIHBI. [loHsiTHE
(poHTA ¥ VINHBI BOJIHBI.

OTBeT:

[Iporecc pacnpocrpaneHus KoeOaHU B yIPYron cpeje,
HAa3bIBACTCSI MEXAHUYECKOI BOJIHOM. A TeJla, KOTOPHIE BBI3BIBAIOT
pacpoCTPAHSIONIUECS B CPEJE YIIPYTUe MEXaHUYECKHUE BOIHBI,




Ha3bIBAIOTCA HCTOYHHUKAMH BOJH

B 3aBucuMOCTH OT HANPaBJIeHUs KOJIEOAHUIT YaCTHUIl CPEJIb OTHOCUTEIBHO
HaIpaBJIEHUS pacpOCTPaHEHMsI BOJIHBI,

pa3InyaroT nmonepeYHbie 1 MPoa0IbHbIe BOJIHBI.

ITonepeuHoii BOTHOI Ha3bIBAaeTCA PACIPOCTPAHEHUE KOJIEOATETHLHOTO MpoLecca
B CpeJie, MPU KOTOPOM HaCTHULIbI CPEIbl KONEOMIOTCS MEPIEeHIUKYAIPHO
HalpaBJICHUIO pAacpOCTPaHEHHUs BOJIHBI. PaccMOTpeHHBIN puMep KosaeOaHmi
IIHYypa SBISAETCA MOAEIIbI0 BOSHUKHOBEHUS U PACIPOCTPAHEHHUS IOTIEPEUHON
BOJIHBI.

IIponoabHOI BOJIHOI HA3BIBACTCS paCPOCTPaHEHUE KOJIeOaTeTLHOTO IIpoliecca
B Cpejie, IPU KOTOPOM YaCTHUIIbI Cpeibl KOJIEOMIOTCS BIOJIb HAIIPABICHUS
pacrpocTpaHeHus BOJIHBL. [[puMepom npoaoabHBIX BOJIH MOXKET CIIYKUTh
pacrpocTpaHeHue KojiebaTeIbHOro Mpoliecca BIOJb psiia HIApUKOB, KOTOpPhIE
CKPEIUIEHBI IPYT C IPYTrOM OAVNHAKOBBIMU MPYKUHKaMHU.

Bua BosiHbI 3aBUCHT OT BUAA AedopManuu

cpenbl. IIponoabHbIe BOJHBI 00YCIIOBICHHI e(opManueil pacTsKeHUs 1 CKa
THA, IonepevYHbie — aedopmanueii capura. [losTomy B razax um KUJIKOCTAX, B
KOTOPBIX YIPYTUE CUIIbl BO3HUKAIOT TOJIKO MIPH CXKAaTHH, PACIPOCTPAHEHUE
MOIEPEYHBIX BOJH HEBO3MOKHO. A TIPOJI0JIbHBIE BOJIHBI MOT'YT BO3HHKATh U
paCHpOCTpaH}ITBC}I B BCIICCTBC, HAXOAAIIIUMCSA B .HI060M COCTOAHHUU: TBep,Z[OM,
JKHUJIKOM U Ta3000pa3HOM.

BosHe npucymy Bce XapaKTepUCTHKH, KOTOPbIE COOTBETCTBYIOT
KoJ1e0aTeIbHOMY JIBUKCHUIO: AaMIIJIMTY/a, ePHo/ K0JIe0aHus 1 4acToTa.
AMILTUTYAa — 3TO MaKCUMaJbHOE CMEIIEHHUE Tea OT MOJI0KEHUSI pAaBHOBECHSI.
[IpoMexyTOK BpEMEHHU, B TEUEHUE KOTOPOTO TEJIO COBEPILIAET OAHO MOJHOE
KoJIe0aHWE — ATO MEPHO.

A ducno xonebaHui B €IMHUILY BPEMEHU Ha3bIBACTCS YACTOTOM KOJIeOaHUH.
Wnu juimHa BOJIHBI — 3TO PAcCTOSHUE MEXy JBYMs OMKalIIMMK TOUKaMU
Oery1iell BOJIHBI, KOTOpbIE KOJIEOIIOTCS B OMHAKOBOM (hase.

B ToM, 4TO 3TN /1Ba BapuaHTa ONpe/IesIeHUs IIIMHbI BOJIHBI PABHONPABHBI, JIETKO
yOeIuThCsI, MPOAHATU3NPOBAB PA3BUTHE BOJIHOBOT'O MPOLIECCa, TPEACTABICHHOTO
Ha PUCYHKE.
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Ecau u3BecTHBI IEpUO U CKOPOCTh PACIPOCTPAHEHHMS BOJIHBI, TO, COIIACHO
IIEPBOMY BapUaHTY OIPEAEIEHUS, UIMHBI BOJHBI PaBHA IPOU3BEIECHUIO €€
CKOpPOCTH Y NIEPHOJA.

OJIMHAKOBOM YaCTOTHI C TOCTOSTHHOW Pa3HOCTHIO (ha3.

14. OcHoBubie moso:xkenuss MKT. [Inddys3us u OpoyHoBCKOe IBUKEHHE.
OrtBer:

OcnoubiMu nonoxeHussMu MKT sBisitoTes cienyromuye Tpu yTBEPKIACHMUSL.

1. JTroGoe BemiecTBO COCTOUT U3 MEJTBYAUIIINX YaCTUIl MOJIEKYT B aToMOB. OHHI
PaCIOJIOXKEHBI B TPOCTPAHCTBE IUCKPETHO, TO €CTh HA HEKOTOPBIX PACCTOSHUSIX

ApYT OT Apyra.

2. ATOMBI 1IN MOJICKYJIbI BCIICCTBA HAXOAATCSA B COCTOSTHUHN GCCHOPHHO‘IHOFO
JIBUKEHUSI(3TO ABUKEHHE HA3bIBACTCS TEIUIOBBIM JIBH)KEHUEM ), KOTOPOE HUKOTAA
HE MpeKpariaercs.

3. ATOMBI WJIM MOJIEKYJIbI BEIIECTBA B3aUMOICHCTBYIOT APYT C APYIrOM CHIIAMHU
MPUTSKCHUS U OTTAJIKUBAHUS, KOTOPBIE 3aBUCAT OT PACCTOSSHUN MEXKIY
YaCTUIIAMHU.

Apxum noareepkaeHueM nepsoro nonoxenus MKT ciyxut
TaKxke oughghysusi —B3auMHOE TIPOHUKHOBEHUE COTPUKACAIOIITUXCS BEIISCTB

ZIPYT B /IpyTa.

Emte omHuM 10Ka3aTeIbCTBOM BEUHOTO Xa0THYECKOTO IBHXKEHUS YaCTHUI]
BEIIIECTBA SIBISIETCS OPOYHOBCKOe d8udiceHue. Tak Ha3bIBACTCS HETPEPHIBHOE
OecropsIIOUHOE IBIIKEHUE OPOYHOBCKUX Yacmuly — TIBUTHHOK WA KPYITHHOK
(pa3mepamu 10° - 10-4CM), B3BEILLIEHHBIX B )KUJKOCTH WJIU Tra3e.

15. UneanbHblii ra3, ero 0OCHOBHbIE CBoiicTBa. J/laB/ieHue ra3a, eIMHUIBI
JaBJIeHHUS.

OTtBeT:

IIpu n3yd4eHny CBOMCTB PEAJIbHBIX T'a30B MOJIb3YIOTCs YIPOLIEHHON MOJEIBIO —




nacalbHBIM I'a30M.

W neanbHBIM ra30M Ha3bIBAIOT TaKOMH ra3, Uit KOTOPOrO MOXKHO ITpeHeOpeyub
pazMepaMy MOJIEKYJ, CHJIaMU MOJIEKYJIIPHOTO B3aMMOACUCTBHS; COyJapECHHUS
MOJIEKYJI B TAKOM T'a3e MIPOUCXOAT 110 3aKOHY COyJapeHus yIpyrux mapos. B
HHEPreTUYECKOM OTHOLIEHUH MOJIEKY/Ibl HI€aIbHOIO ra3a 001a1aoT
KUHETHYECKON HEprueil u moutu He o0IaaroT NOTeHIIUAIbHOM.

PeanpHbIe Ta3sl BeAyT ceds Mog00HO HleaTbHOMY ra3y MpH JI0CTaTOYHO
OOJIBIINX PA3PSHKEHUSX.

CocTosiHME HEKOTOPOM Macchl ra3000pa3HOro BEIIECTBA XapaKTEPU3YIOT
3aBHCUMOCTB JPYT OT Jpyra (U3NUEeCKUMHU BeTMUMHAMH, Ha3bIBAEMBIMU
napameTrpamu cocTosiHus. K HUM oTHOCATCS 00BbEM V, 1aBIeHUE P U
temneparypa T.

Enunania oosema 8 CU — 1 M [VI=1 M.

JlaBneHue raza — pusnyeckas BeJIMUYMHA, paBHAs OTHOIIEHUIO CHIIHI F,
JENCTBYIONICH Ha 3JIEMEHT MOBEPXHOCTH HOPMAJIBHO K HEH, K IJIOMIAAU S 3TOTO
DJIEMEHTA

Ennuuna nasnenust B CU — nmackais. 1 H/Mm? =1 Ila.
BHeCHCTEMHBIE ¢IMHHIIBL TeXHIuecKkas armocdepa lar = 9,81%10* ITa;
®usnueckas armochepa larm = 1,013%10° ITa;

16. DaexkTpuyeckuii 3apsii. 3aKOH COXPAHEHHUS NIEKTPUYECKOT0 3apsiia.
3akon Kynona.

OTtBeT:

Anekmpuueckuii 3apa0 — 3T0 Ppu3nveckas BeJMUHHA, XapaKTePHU3YIOIIast
CBOMCTBO YaCTHUIl WU TeJI BCTYNATh B 3JIEKTPOMATHUTHbIE CHJIOBbIE
B3anMOAEHCTBHSA.

DneKTpuYecKuii 3apsa 00bIaHO 0003HaYaeTcs OykBamu g uiu Q.

COBOKYHHOCTB BCCX N3BCCTHLIX SKCIICPUMEHTATbHBIX (baKTOB IIO3BOJISICT
CACIIAaThb CICAYIOIIUC BbIBOABI:

e CymecTByeT JBa poja EKTPUUYECKUX 3apsAI0B, YCIOBHO Ha3BAaHHBIX
MTOJIOKUTEIBHBIMH M OTPUIIATEIEHBIMH.

e 3apsapl MOTYT TiepenaBaTbcs (HApUMEp, NpU HEMOCPEICTBEHHOM
KOHTaKT€) OT OJHOro Tejna K JApyromy. B omimume or Maccel Tena
WIEKTPUUECKUN 3apsii HE SBIAETCS HEOTBEMIIEMOM XapaKTEpUCTUKOU
na”HHoro Ttena. OZHO M TO K€ TEJNO B PA3HBIX YCIOBHMSIX MOMKET MMETh
pa3HbIN 3apsn.

. O,I[HOI/IMCHHBIC 3apsAabl OTTAJIKUBarKOTCs, Pa3HOMMCHHEIC -
MMPUTATHUBAKOTCA. B atom Takxke MPOABIIACTCA NMPUHIOUIIMAIIBHOC OTIIMYUC
OJICKTPOMArHuTHBIX CHJI OT I'paBUTAllMOHHBIX. .FpaBI/ITaI_[I/IOHHBIe CHJIbI
BCCra ABJIAKOTCA CUJIaMU ITPUTSIKCHUSA.




O,Z[HI/IM us3 (byHﬂaMeHTaHBHBIX 3aKOHOB IIPUPOABLI ABJIACTCA SKCICPUMCHTAJIBHO
YCTaHOBJ'IeHHHﬁ 34KOH COXPAHEeRUA IJICKMmpU4eCcKozo 3apﬂ0a.

B u3ompoBaHHOl cucTeMe ajrefpanveckass CyMmMa 3apsiioB Bcex TeJl
0CTaeTCs MOCTOSTHHOM

q1tq2+ g3+ ... tg, = const.

3aKOoH COXpaHEHUS IEKTPUUYECKOTO 3apsia YTBEPKIAeT, YTO B 3aMKHYTOM
CUCTEME TeJl He MOT'YT HaOII0aThCs MPOLECCHl POKACHUS U HCUE3HOBEHUS
3apsiIoB TOJIBKO OJTHOTO 3HAKA.

Ha ocHOBaHNHM MHOTOYHCJICHHBIX OMBLITOB Ky.HOH YCTaHOBUII CJ'IG,Z[yIOH_II/Iﬁ 3aKOH:

Cuiibl B3aUMOJECTBHSI HEMOABHKHBIX 3apPsi/IOB MPSIMO MPONOPIIHOHAIbHbBI
NMpou3BeIeHUI0 MOIYJIel 3apsi/I0B U 0OPATHO MPOMOPIIHOHAJILHBI KBAIPATY
pacCTOSTHUSI MeKTY HUMU:

|f3'1| g 2|

."2

3axoH KysoHa cipaBeyIuB 1711 TOUEUHBIX 3apsKEHHBIX Tell. [IpakTuuecku 3akoH
Kynona Xopo11o BBIIIOJIHAETCS, €CJIN Pa3MeEPhI 3apsKEHHBIX TEJT MHOTO MEHBIIIE
PacCTOSHUSA MEXKAY HUMH.

Koaddunuent nponopiimoHanbHOCTH k B 3akoHe KynmoHa 3aBUCHT OT BbIOOpa
cuctemsl ennHull. B Mexnynapoanoii cucreme CU 3a enununy 3apsaa
npuHAT KyJaoH (Ki).

Kynon — 510 3apsia, npoxosuiuii 3a 1 ¢ uepes nomnepeuHoe CeueHune MpoBOIHUKA
npu cwie Toka 1 A. Equaunna cuisl Toka (ammep) B CU siBasieTcs Hapsay ¢
€MHULIAMU JJIMHBI, BDEMEHH U MacChbl OCHOBHOM eIUHM el H3MepeHMS.

Koaddunuent k B cucreme CU 00BIYHO 3aMMCHIBAIOT B BUJIE:

1

41‘EED

k

2
¥n
g =8.85107F——
H-wm
e — dJleKmpuuecKas noCmoaHHaA.

17. Hanpsi:kéHHOCTD jieKTpuYeckoro moJs. IlpuHnun cynepno3umuu

3JIeKTpu4YecKkux noviei. I'paduyeckoe n3zodpaxkeHue 3JieKTPUIECKUX MOJIEH.
CBoiicTBa THHUH HANPSAKEHHOCTH IEKTPHUYECKOI0 MOJIs.

OTBeT:

tx1
I
< |




HanpsokeHHOCTD - 86exmopHas (puzuieckas @enuyund, YucieHHO PaeHasl
OMHOULEHUIO
cunvl, deticmeyioujell Ha 3aps0, NOMeweHHblI 8 OAHHYI0 MOYKY OAHHO20 N0, K
geuuUHe IM0o20 3apsod.
H B
El=g=
Kn wm

HanpsbkeHHOCTh B TaHHOM TOouKe 1mojst paBHa 1, ecnu Ha 3apsia B 1 K,

MMOMEIIICHHBIN B ATy TOUKY, neictyeT cwia B 1 H. (Hanpsokennocts paBaa 1
€CJIM MEXAY TOUKaMH JIEKTPOCTATHUECKOTO OIS, HaXOJAIIMMHCS Ha
paccTossHUHM 1 M IpyT OT Apyra, CyIIeCTBYET pa3HOCTh MOTeHIHaIoB 1 B).
[IpuHUMN cynepno3ULUHU NOJIeH: HANPAHCEHHOCMb NONA, CO30AHHO20
cucmemoil 3apsa006 pagHa 2eoMempuiecKoll cymme HanpadceHHocmeil noeil,
CO30AHHBIX KAXHCObIM 3APAOOM. T.€. HAPSHKEHHOCTH CKJIA/IbIBAIOTCS

E=DE, =E, +E, +E,+...

I'paduyeckoe nmpeacrasiieHre IEKTPOCTATHYECKOIO TOJIA.

Cuno6vle nunuu (TAHAW HANPSAKEHHOCTH) - HellpepbIBHbIE
(BooOpaxkaemble) JMHUN BEKTOP HANIPSZKEHHOCTH KacaTesleH K KaXKI0u
TOYKe KOTOPBIX. CIoco0 onmucaHus ¢ NOMOIIBLIO CHJIOBBIX JIHHUI BBeleH
dapajgeeM.

18. IToHsATHE MATHUTHOTO 1MOJisl. MarHUTHAS WHAYKIHUS, THHAH
MArHMTHOM MHAYKIUHU, UX CBOMCTBA.
Ortser:
Maznummnoe none — ocooas popma mamepuu, NOCPEOCMEOM KOMOPOU
0CYU ecCmenaemcs 3aumMo0eticmeaue MexHcoy OBUNCYWUMUCS DeKMPULECKUMU
yacmuyamu.
CuroBasi  XapaKTepUCTHKA MArHUTHOTO TIONSL — 8eKMOp  MACHUMHOU
unoykyuu [T . Momysb BEKTOpa MarHUTHOW WHIYKIIMH PABEH OTHOIICHHIO
MaKCHMaJIbHOTO 3HAYCHHS CHJIBI, JACHCTBYIONICH CO CTOPOHBI MAarHUTHOTO

T0JISI Ha POBOJTHUK C TOKOM, K CHJIE TOKa B PpOBOAHHKKE | 1 ero mmne 1:

r
B= max .
[-1]

O6o3naucnue — [, equanna usmepenus B CU — tecna (Th).
Jnst onpenesieHnst MArHUTHOM MHIYKIUU HECKOJIBKUX TO0JIEN

WCIIOJb3YETCSl MPUHLUI CYNEePIO3UILIMHU:
— = —

B=B+ B+...
Jlunus maeHumnou unOyKyuu — 3T0 BooOpakaemas JIUHUS, B IIOO0H Touke
KOTOPOW BEKTOp MarHUTHOW MHJIYKLIMH HAIIPABJIEH 110 KacaTeJIbHON K HeH




19. sIBnenne BHemHero ¢gorodrdgdexra. 3akousl A.I. CroseroBa st
BHelHero ¢gorodddexra. YpapHenue A. JiHIITEHA 1)1l BHEITHET 0
dorodrppexra
Otser:
doto3¢PexT (i1 TouHee — BHemHUi PoTodrddekr) - omo saerenue
BbIPLIBAHUSA INEKMPOHOB U3 eljeCmaed Noo Oelicmeuem naoaruezo Ha He2o
ceema.

3akonbl dporodrddexra:

1. MakcumanbHasi KWHETHYECKast SHEPTHs (POTOIIEKTPOHOB JTUHEHHO
BO3PACTaeT C YBEIMYCHUEM YaCTOTHI CBETA V M HE 3aBUCHT OT €T0
WHTCHCUBHOCTHU. UHCII0 ()OTOINEKTPOHOB, BEIPHIBAEMBIX CBETOM M3 Karoja
3a 1 ¢, mpsiMO IPOTTOPIIMOHAIEHO HHTEHCUBHOCTH CBETA.

2. Kunerndeckast s3HEpTUs (OTOIICKTPOHOB HE 3aBUCUT OT MHTCHCUBHOCTH
I13/1a0LIETO CBETA, a 3aBUCUT OT €r0 YaCTOTHI.

3. Jlns KaXa0ro BEmIecTBa CYIMIECTBYET TaK Ha3blBaeMasi KpacHasi TpaHHIIa
¢doroadekra, TO €CTh HAMMEHBIIAS YACTOTA Vpyin, IPU KOTOPOIL erie
BO3MOKXEH BHEITHUH (HOTOADDEKT.

4. ®otordhdext nmpakTUUecKu 6e3pIHEPIIMOHEH, (POTOTOK BOSHHKACT
MTHOBEHHO ITOCJIC Havyalia OCBEIICHHUS Karo/a Py YCJIOBHHU, YTO YaCTOTa
cBeTa v > vmin.

i

mu

hv=A__ +
YpaBHenue JiiHmTeiiHa 15 porodrddexra: “

hv - SHeprusi KBaHTa MEKTPOMATHUTHOTO U3TyUCHUS
V - 4aCTOTa 3JIEKTPOMATrHUTHOTO U3ITy4EHUS
A gy - pabOTa BBIXOJA JJIS JAHHOTO BEIIECTBA

-
a

mu
2

- KHHETH4YecKas sHeprusi (OTO3IEKTPOHA

20. CTpoenne aTOMHOIO /Apa.

OrtBert:

Kak yxe oTMe4anoce, aroM COCTOUT U3 TPEX BUIOB JIEMEHTAPHBIX YaCTHIL:
IIPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB. ATOMHOE SIIpO — LIEHTpaJIbHAs YacTb
aroma, CoCTosIIasl U3 IPOTOHOB U HEUTPOHOB. IIpOTOHBI U HEUTPOHBI UMEIOT

o01iee Ha3BaHKE HYKJIOH, B SIIpE OHU MOTYT MPEBPAIIAThCS IPYT B Ipyra

Uucno TpPOTOHOB B SAPE COBMAAACT C IMOPSAKOBBIM HOMEPOM DJJIEMEHTa B
[Tepuognueckoii cucrteMe, cyMMa 4ucia MPOTOHOB M YHWCIa HEUTPOHOB paBHa
MacCOBOMY YHCITy 3JIEMEHTA.

Cymma uucen npoToHOB (Z) u HelTpoHOB (N) B atoMme (HYKJIHIE) Ha3bIBACTCSA
MacCCOBBIM YHCIIOM (A):

Yuciao IMPOTOHOB B aTOMax OAHOI'0 M TOI0 K€ XUMHUYCCKOI'O DJICMCHTA BCCIId




OJIMHAKOBO W PaBHO 3apsay sapa. B r. anmuiickuii ¢pusuk I. Mo3nu ycraHoBuI,
4TO 3aps] fAOpa aToMa BCErJa YWCIEHHO paBeH MOPSIIKOBOMY (aroMHOMY)
HOMepy 3neMeHTa B [lepuoanueckoii cucreme:
3apsii AApa = YMCJI0 MPOTOHOB B siipe (Z) = 4N cJI0 JIEKTPOHOB =
MOPSAKOBBII HOMeP 3JIeMEeHTA.
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