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1.001mme moJj10KeHUs

KOHTPOIbHO-OIICHOYHBIE ~ CPEJICTBA  TMPEAHA3HAYCHBI JUISI KOHTPOJST W OICHKH
00pa3oBaTeNbHBIX JIOCTM)KCHHUH OOYyYarolMXCs, OCBOMBIIMX TMPOTPaAaMMy JHCIUTLIMHBI
C00.02.03 dusuxa.

@OHJ OICHOYHBIX CPEACTB BKIIOYACT KOHTPOJIBHO-OLIGHOYHBIC CpEACTBA IS

IPOBE/ICHUS TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHON aTTecTalluu B popMe IK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCA B TEYCHHE cCeMmecTpa B Qopme
HEPUOJIMYECKOTO BBIOOPOUYHOIO0 YCTHOIO ONpOCa MO NMPOWICHHBIM pa3jieiaM U KOHTpPOJIA 3a
BBIIIOJTHEHHUECM 3aI[aHI/II7I Ha Ha60paTOpHLIX 1 NPAKTUYICCKUX 3aHATHUAX.

2. Pe3yaibTaThl 0CBOECHMS JUCHUILINHBI, OJJIe:KAIMe TPOBEPKe

Pe3ynbrarsl 00y4yeHus
(ymeHus1, 3HAHUS, 001IIHE
KOMIIeTEHIIUHN)

OcHoOBHBbIE MOKa3aTeJH
OlIeHKH pe3yJIbTATOB

(I)opMa KOHTPOJIA U
OICHUBAaHUA

S3HATD:

-C()OPMHUPOBAHHOCTh  MPEICTABJICHUI
0 pomu u MecTe (PUMKH B
COBPEMEHHOM HAay4YHON KapTHHE MUpa,
0 cucTemMooOpasyromieil ponu (GU3NKU
B pa3sBUTHH €CTECTBEHHBIX HAyK,
TeXHUKU U COBPEMEHHBIX TEXHOJIOTHUH,
0 BKJIaJIE€ POCCUMCKUX U 3apyOEKHBIX
YUeHBIX-(DU3UKOB B pPa3BUTHE HAYKU;
(U3HUECKYIO CYIIHOCTH
HAO0JII0/IaeMBIX SBIIEHUN MUKPOMHUPA,
MaKpoOMHUpa U MEraMupa;

poiu  ¢uzuku B (OPMHPOBAHUY]
Kpyrosopa " (yHKIIMOHATILHON
FPAaMOTHOCTH Y€JOBEKa Ui PELICHHs
MPaKTUYECKHX 3a/1a4;

-Jlathb omnpeaeeHue
CII0CO00B MEXAHUYECKOT'O
IBHOKCHUA. [TpuBectu

IPUMEPHI JIJIS KaXKIOTO U3
HUX;

- CdopmynupoBaTh
TIOHSITHE CWJIBI,
JICHCTBYIOIIEH Ha TeJo.
VYka3artb CIMHHUILLY
u3Mepenus. [lepeuncnuThb
OCHOBHBIC CHUTHI,
JCHCTBYIOIIME HA TEJO
IIPH IBUKCHHH;

- ChopmynupoBath 3aKOH

COXpaHEHHsSI  MMITYJIbCA.
Hatp OIlpelieIIeHuE
KaX 101 ¢duznueckoit
BEJIMYMHE, BXOJSAIIECH B
dbopmyiy. VYkazarb
eIVHUIIBI U3MEpPEHU B

cucreme CHU. OObBsicHUTH
3HaUE€HUE  PEaKTUBHOTO
JIBIKCHUS Ha TIPUMEpPE
IBIOKEHHS KOCMHYECKOI

PAaKETBL.
JlaTp YETKOE
oIpezeyIeHne
PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO
JBAYKEHUS Tl u
PaBHOMEPHOTO JIBHKEHHUS
T€I 10  OKPYXKHOCTH.
[IpuBectn IIPUMEPBHI

JTAHHOTO BHJIA JIBUKECHUSI.
Ymenue coOuparb
MIPOCTEUILLYIO

OJICKTPHUICCKYTO OCIIb.

— [lepuoauueckuii yCTHBIN
OIIpPOC

— Habmronenue u orieHka
KauecTBa padoT Ha
MabopaTOpHBIX U
MPAKTUYECKUX 3aHATHSIX

— KonTponb
CaMOCTOSITENIbHOM paOOThI.
— DOK3aMeH




[Mogkmrouate  TpUOOPHI
napayiebHO u
MOCIIEI0BATEIBHO.
YMeHue IIPUMEHSATH
HeoOXxoauMbIe  (POPMYIIBI
JUIE  pacdyera OCHOBHBIX
napaMeTpoB

3JIEKTPUYECKON LIETIN.
[IpuBectn IpUMEPHI
K0JIe0aTeIbHBIX
IBIDKCHUH B TIPHUPOJE.
[Iepeunciutb OCHOBHBIE
XapaKTEPUCTUKU
K0J1e0aTeIbHOTO
IBIDKECHUS. Penrate

3aa4il ¢ TPUMEHEHUEM
dhopmy.

YMeTh:

- pacrio3HaBaTh (pu3MYECKHE SBICHUS]
(Tpotiecchl) U OOBSICHATH MX Ha OCHOBE
M3YUCHHBIX 3aKOHOB;

- BJaJeTh  OCHOBOIIOJIATAIOLINMU|
(bU3MUECKUMH MOHATUSAMH U BeJTHYNHAMU,
XapaKTepU3YOLIMMU ¢buznueckue
[IpOLIECCHI;

- BJIAJETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH
1 TeopusMH  (3aKOH  BCEMHUPHOTO|
rsrotenns, I, II m III 3axkonsr Herorona,
3aKOH COXpaHEHUs MEXaHUYECKOH
DHEpPTrUU, 3aKOH COXpaHEHHUS HWMITYJIbCA,
MIPUHITUIT CYNEPIIO3UIINH CHJI, TTPHHIIHI
[DAaBHOIIPABHOCTH HWHEPITHAIBHBIX CHUCTEM|
OTCUETa; MOJICKYJISIPHO-KMHETHYECKYIO
TCOPUIO CTPOEHUS BEIECTBA, Ta30BHIC
3aKOHBI, MEPBBIM 3aKOH TEPMOIUHAMUKH,
3aKOH  COXpAHEHUS  DJICKTPUUECKOIrO
Bapsna, 3akoH Kymona, 3akon Owma s
ygqacTka nenu, 3akoH Oma uisi HOJIHOM
bieKTpu4eckoi 1ienu, 3akoH Jkoyms -

Jlenmna, 3aKOH ANEKTPOMarHUTHOU
MHAYKIIY, 3aKOH COXPAaHEHWs JHEPTHH,
3aKOH MIPSIMOJTMHEWHOTO
[pactipocTpaHeHHS CBeTa, 3aKO0H|

OTPaKCHUSI CBETa, 3aKOH MPEIOMIICHHUS
CBETA; 3aKOH COXPAaHEHHUsS dHEPIUH, 3aKOH
COXpaHCHHUA HUMITYyJIbCA, 3aKOH]
COXpaHEHHUsSI  DIEKTPUYECKOTo  3apsijia,
3aKOH COXpaHEHWs] MAacCcOBOTO 4YHCIIa,
moctynatel bopa, 3aKk0H PaguOaKTHBHOTO)
pacrana);

- YBEPCHHO HUCIIOJIB30BAaTh 3aKOHBI W

3AKOHOMEPHOCTHU npu AaHAJIN3C

- OIUCHIBATH U OOBSICHSATH
(¢u3nueckue SBICHHUS U
CBOWCTBA TEN: IBHKCHUEC
HedecHelx Te1 u HMC3,
pacrpocTpaHeHHe

3JIEKTPOMArHUTHBIX BOJIH,

BOJIHOBBIE CBOMCTBA
CBETa, W3JIyYEHHE U
HOTJIOIEHHE CBETa

aToMoM, (hoToadpheKT;

-OTJIM4YaTh THUIIOTE3BI OT
HAayYHBIX Teopnﬁ, ACJIaTh

BBIBOIBI Ha  OCHOBE
IKCIIEPUMEHTAIBHBIX
AHHBIX, MIPUBOJIUTH
IPUMEPBHI,
IIOKAa3bLIBAIOIINE, 4TO
HaOJII0IeHUS H

3KCHepI/IM€HTI>I SABIIAIOTCA
OCHOBOH I

BBIJIBIJKEHUS TUIOTE3 H
TEOPHHA, MIO3BOJISAIOT
MIPOBEPUTh  MCTHHHOCTH

TEOPETUYECKUX BBIBOJOB,
(dbuzmveckas Teopus aeT
BO3MOKHOCTh OOBSICHATH
W3BECTHBIE SBJICHUS
NpUPOABI M HAay4HbIE
(bakTbl, MpencKa3bIBaTh
eme  He U3BECTHBIC
SIBJICHUS; MIPUBOJIUTH
MIPUMEPBI IIPAKTHYECKOTO

[leprouecKuii yCTHBIN
0IpoC

— HaGmroneHue u oreHKa
KauecTBa paboT Ha
TabopaToOpHBIX U
MPAKTUYECKHUX 3aHATUIX
— KoHTpoib
CaMOCTOSITENIbHOM pabOTHI
— DK3aMeH




(bM3UYECKUX SBIICHUIA U TIPOIIECCOB;

- YYUTHIBATh TPAHUIBl TPUMEHEHHS
M3Y9IEeHHBIX (PU3NIECKIX MOJEIICH;

- [POBOJIUTH IMPSIMbIE W KOCBCHHBIC
M3MepeHust (buzndecKkux BEJINYHH,
BBEIOHpas ONTUMAJTbHBII cIroco0
M3MEpEHUs] ¥ KCIONb3ysl HM3BECTHBIC
METOBI OIICHKHU MOTPEIIHOCTEH
M3MEpEHUIA, HCCIIeNOBaTh 3aBUCUMOCTEH
(bM3UYECKUX BEIMYUH C HCIOJB30BAaHUEM
[TPSIMBIX U3MEPEHHUIA,

- OOBSACHSITH TNOJIYYEHHBIEC PE3YJIbTATHI,
CII0JIB3Y A (I)I/ISI/I‘ICCKI/IC TEOPHHU, 3aKOHBI U
ITOHATHA, U ACJIaTh BBIBOJBI;

-coOM0aTh MpaBmiia 0€30MacHOTO TPYIQ
[pY TIPOBE/ICHUN MCCIIEIOBAHUN B paMKax

y1eOHOTO DKCIIEpHMEHTa ©  y4eOHOA
MCCIIeIOBATENbCKON  JCATEIBHOCTH — C
ICTIOJTb30BaHHEM IUQPOBBIX
M3MEPUTEIIBHBIX YCTPOMICTB 51
1abOPaTOPHOTO 000PYAOBAHUS;

- pemiath pacuyeTHbIC 3aJlaud C SIBHO
3aTaHHON (huzrueckoit MOJICTIbIO,
cronb3ysi  (U3MYECKHE — 3aKOHBI M
IIPUHIIATIBI;

- IPUMCHATDH ITOJTYUCHHBIC 3HAHUA JIS

OOBSICHEHUSI  yCIOBUH  TPOTEKAaHWUs
(bU3MUeCKUX SBJICHHH B TMPHPOJAC U
st NPUHSTHUS NPaKTHYECKHX|
[PELICHUIT B TOBCETHEBHOM KHU3HU IS
oOecrieyeHnss ~ 0€30MAaCHOCTH  NIpH
oOpalieHnu ¢ ObITOBBIMU IpuOOpaMu
M TCXHHYECKUMH  YCTPOHCTBaMH,
COXpaHEHHUS 370POBbsI U COOJIIOICHMUS
HOPM DKOJIOTHYECKOTO TIOBEJCHUS B

OKpY>Karollen cpere;

UCTIOJIb30BAHUS
¢buznyecKux 3HAHUM:
Pa3INYHBIX BUJIOB
3JIEKTPOMArHUTHBIX
W3IIY4CHUH JUIS Pa3BUTHS
panuo- u
TEJICKOMMYHHKAINH,
KBaHTOBOH  (u3uku B
CO3JJaHUU SAJICPHOM
SHEPreTUKH, Ja3epoB;
obecrnieueHus
0e30macHOCTH

KHU3HCACATCIIBHOCTH B
IMpoUEeCCC HCIIOJIb30BaAHUA

TPAHCHOPTHBIX ~ CPEJICTB,
OBITOBBIX
3JIEKTPONPHUOOPOB,
CpelCTB paauo- u

TEJIEKOMMYHHUKAIIMOHHON
CBSI3M; OLICHKH BIIUSHUS
Ha OpPraHM3M 4eJOBeKa U
apyrue OpraHU3MBbI
3arpsi3HeHus
OKpYKaroIIel Cpeibl;




3. KOHTPOJILHO-OIICHO‘IHBIG MaTepHuaJibl TEKYHIEr0 KOHTPOJIsA

B kadectBe KOHTPOJIbHO-OLCHOYHBIX MATCPHUAJIOB TEKYIIECTO KOHTPOJIA UCIIOJIb3YHOTCA:

3.1. llepuoagnueckuii yCTHBIN Onpoc
Pazgen 1 OcHoBHbBIE 3aKOHBI QU3NKHU

Yro Takoe pusuka?
Yro Takoe MeTox?
YTto Takoe IKCIIEpUMEHT?
Kakue BuIbI MaTepUH BaM H3BECTHBI?
UYro onpenenser Bpems?
Kakue equHUIBI (U3HMUSCKUX BEIMYUH SBISIOTCS OCHOBHBIMU B C?
Yo BBIpaKaOT GU3UICCKUE 3aKOHBI?
Uto HE0OXO0MMO 3HATH 0 (PU3UIECKOM 3aKOHE?
CKOJIBKO THIIOB B3aUMOJICHCTBHUS MPEII0JIaracT CoBpeMeHHas ¢puzuka?
. Uto ompenensieT mpoCcTpaHCTBO?
Pa3zgen 2 Mexanuka
Kakumu OykBamu 0003HAYarOTCA CIEAyIONINEe (PU3MUYECKUE BETUYHHBI: CHJIA, CKOPOCTbD,
MyTh, YCKOPEHHE, Macca.
B kakux enquHUIIAX U3MEPSIOTCS NIEPEYNCIICHHBIC (DU3UYECKHE BETUIHHBI?
Kakoe nBmkeHre Ha3bIBACTCS MEXaHUUYECKUM?
Kaxkoe Teno Ha3eIBaroT ¢CBOOOHBIM?

Cdopmynupyiite nepssliif 3aKkoH HproToHA.

CoNoOA~WNE
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o
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Kakyto cucremy oTcuera Ha3pIBatOT MHEPLUAIBHOM?
[aiite onpeneneHue CUIbI.
Chopmynupyiite BTopoi 3akoH HeroToHa.
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Kakyto cuity Ha3bIBatOT LIEHTPOCTPEMUTENIBHOM?

[ =Y
o

. Chopmynupyiite Tpetnii 3akoH HproToHa.

. Kakas ¢pusuueckas Benn4ynHa SBISETCS MEPON MHEPTHOCTH Tesia?
. UeMy 4nciieHO paBHO YCKOpEHHE CBOOOIHOTIO MaieHus?

. Kakoe cocrosiHue Tena Ha3pIBalOT HEBECOMOCTBIO?

O o
A W DN B

. Bocipoun3ssectu popMynupoBKy U Hanucath popMyiny KUHETUYECKOW SHEPTUH.
. ChopmynrpoBaTh 3aKOH COXpaHEHUsI JHEPTUH U HanucaTh Gopmyiy.

=
o Ol

. Bocipon3zsectu opMynupoBKy U HanmucaTh GOpMyITy MOIIIHOCTH
Pasznen 3 OcHOBBI MOJIEKYJISAPHON (PM3UKH U TEPMOAMHAMHUKHU
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH
Yro Takoe Moisiekyna?
Yro Takoe aTom?
Yem 00ycrnoBieHO OpOYHOBCKOE IBUXKEHHE?

o E

Yro takoe nuddysusn?
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

no

Kakwue arperatHble COCTOSIHUS BEILIECTBA CYIIECTBYIOT?
Kaxko¥ ra3z Ha3bIBalOT HACAIHLHBIM?

HazoBute napameTpbl COCTOSIHUS ra3a.

Yro Takoe IaBicHHC ra3a?

. Kakumu npubopamu u3mMepsioT JaBiieHue raza?

. Uro Takoe uzomnpoueccs?

. Ilepeuncnure OCHOBHBIE TapaMETPhl BEIIECTBA.

. YcIoBUs IPOTEKaHUs TEPMOIUHAMUYECKOI0 IIpoLiecca.
. Kakoii mpornecc Ha3bpiBaeTCst U300apHbIM

. Kakoi nporecc Ha3bIBaeTCsl U30XOPHBIM

. Harnmure ypasuenue Menneneesa-Knaiinepona

Pa3nes 4 OcHOBBI 2JIEKTPOAUHAMUKH
Kakas ¢usnyeckas BeIMuuHA ONpEAEISeTCs OTHOIIECHHEM CHIIBI, C KOTOPOH JeiicTByeT
JJNIEKTPUYECKOE II0JIE€ HA JIEKTPUYECKUHM 3apsll, K 3HAYCHHIO 3TOro 3apsaa?
Kak Ha3piBaeTcsi OTHOIIEHHE PabOThI, COBEPIIAEMON 3JEKTPUYECKMM  IOJEM IpH
NEPEMELICHUH TTOJIOKUTEIBHOTO 3apsA/ia, K 3HAYECHHUIO 3apsja?
Kakoe HampaBieHHe IpPUHATO 3a  HANpaBICHHE  BEKTOpAa  HAIPSIKECHHOCTH
IIEKTPUICCKOTO TIOJISA?
N30BITOK MM HEJOCTATOK 3JIEKTPOHOB COJEPKUT MOJIOKUTEIBHO 3apsKEHHOE Teno?
MoryT 51 cUJIOBbIE JIMHUU NIepeceKaTbcsa? 3aBUCUT JIM 3JIEKTPOEMKOCTh KOHJIEHCATOopa
OT 3apsija Ha ero oOKkaakax?
B kakux equHHUIIAX U3MepsieTcs NEKTPOEMKOCTb B cucteme CH?
Paccka3arh yCcTpoMCTBO IPOCTENIIEr0 KOHAEHCATOPA.
Kakue xonebanust Ha3bpIBalOT rapMOHUYECKHUMHU?
Jaiite onpeneneHue 4acToThl, NEPUOIa U aMIUIUTYAbl KOJI€OaTeIIbHOTO JBUXKEHUSI.

.1lo KaKOMY 3aKOHY U3MCHSACTCA CKOPOCTH, YCKOPCHHUC IIPU CBO6OI[HBIX rapMOHHUYCCKUX

KOJICOAHHIX ?
Kakne Mexanuueckue KojieOaHus Ha3bIBaIOT CBOOOIHLIMH?
OT 4ero 3aBUCHUT MEPUOJ] KOJIEOAHUSI MATEMATHYECKOTO, MPYKUHHOTO MasiTHUKA?
Kakune mexanndeckue KojaeOaHusi HA3bIBAIOT 3aTyXAIOIIMMHU?
Kakmne mexannueckue kojaeOaHus HA3bIBAIOT BBIHYKIEHHBIMU?
Kaxkoe siBieHuE Ha3bIBAIOT MEXAHUYECKUM PE30OHAHCOM?
UYro npezacrasnser co0oil MarHUTHOE ToJie?
UTo Ha3bIBatOT BEKTOPOM MarHUTHOW UHIYKUIUU?
UTo Ha3BIBAIOT JUHUSMU MarHUTHON MHIYKIIHH?
Kaxue mosist Ha3pIBalOT BUXPEBBIMU?
ChopmynupyiiTe TPUHITUI CYNEPIIO3ULINH TTOJIEH
Chopmynupyiite 3aKkoH Amriepa
YTo Ha3bIBaIOT MATHUTHEIM IIOTOKOM?
Kakas cuna neiicTByeT co CTOpOHBI MATHUTHOTIO TOJISI HA IBHIKYIIMICS 3apsij?
UTo Ha3bIBAIOT yJEIbHBIM 3apsSa0oM?
Kaxkue yckopurtenu 3aps>KeHHbBIX YaCTULl BAM U3BECTHBI?
Pa3nen 5 Kojie6anusi ¥ BOJIHbI
Kakune aBmKeHHs Ha3LIBAIOT KOJIeOaTEIbHBIMHU?
Kakue konebanus Ha3bIBalOT TAPMOHUYECKUMU?
JaiiTe onpeneneHne 9acTOThI, MEPHUOIa U aMILTUTY Il KOJIe0aTeTbHOTO JBMKEHUS.
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[To xakoMy 3aKOHY U3MEHSETCS CKOPOCTh, YCKOPEHHE MPH CBOOOTHBIX TAPMOHHYECKHX
KoJIeOaHMIX ?

Kaxkue cuibl Ha3pIBatOTCSA KBA3UYIIPYyTruMu?

Kakne Mexannyeckue KoneOanus Ha3bIBalOT CBOOOIHBIMU?

OT 4ero 3aBHCHUT MIEPHOJ] KOJICOAHHUS MATEMATHIECKOT0, IPY)KHHHOTO MasiTHUKA?

Kakune mexanndeckue KojaeOaHus Ha3bIBAIOT 3aTyXaAIOIIMMHU?

Kakune Mmexanndyeckue KojaeOaHusl Ha3bIBAIOT BBIHYKICHHBIMHU ?

. Kakoe siBeHMe Ha3bIBalOT MEXaHUUECKUM PE30HAHCOM?

. KakuMm 00pa3zom BO3HUKAIOT CBOOOHbIE KOjIeOaHMs B KOjle0aTeIbHOM KOHTYpe?
. Kakue konebaHus Ha3bIBAIOT 3aTyXAIONUMU?

. Uto npexacrasisier coO0i aBTOKONIeOaTeNbHas cucremMa?

. Kakue snexTpomMarHuTHeie K0JIeOaHUsI HA3bIBAIOT BBIHYKACHHBIMU ?

. Kakoli Tok Ha3bIBaIOT IEPEMEHHBIM?

. UTo Ha3bIBaIOT MTHOBEHHBIM 3HaueHueM Toka? Hanpsbxkenus? 91C?

. Chopmynupyiite 3akoH OMa JyIst ey IEpEMEHHOI0 TOKa

. Uemy paBHa MOIIHOCTb B IIENIH1 IEPEMEHHOT0 TOKa?

. Kak ycrpoen tpanchopmatop u uem onpenensercs koapduiueHT rpanchopmanm?
. PacckaxuTte o noiaydeHuu, reperade u pacrpeaeaeHuu JIeKTPOIHEPTUH.

. KakuMm 00pazom BO3HHKAIOT CBOOOHBIE KOJIeOaHHsI B KOJIeOaTeIbHOM KOHTYpe?
. Uto npexacrasisier coO0i aBTOKOJIeOaTeNbHAs crucTeMa?

. Kakoli Tok Ha3bIBaeTCs NEPEMEHHBIM?

. Kak ocymectBisiercs reHepupoBaHU€e IEPEMEHHOr0 Toka?

. Kak onpenenstorces aelicTByrolye 3Ha4eHUs NEPEMEHHOT0 TOKa?

. Chopmynupyiite 3akoH Oma JuIsl enH IepeMEHHOI0 TOKa

. UeMy paBHa MOIIHOCTb B IIENI1 IEPEMEHHOT0 TOKa?

. Pacckaxkute o mosryuyeHuH, epeiadu U pacupeaeIeHUN JIeKTPOIHEPTUU

Pa3nesa 6 OnTuka
Kakyto npupoay umeer cer?
[aiite onpeneneHne QJIMHBI CBETOBOM BOJIHBI.
Uto Takoe cBeTOBOM y4?
UTo Ha3bIBAIOT YITIOM MajieHusi? YTI0M OTpakeHus?
CdopmynupyiiTe 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IPETTOMIICHUS CBETA.
Uto Ha3bIBaOT a0COMIOTHBIM MOKa3aTeNeM MpeIoMIICHHS?
UTo Ha3bIBAIOT YIJIOM MOJHOTO OTPAKEHUS?
UTo Ha3BIBAIOT MPENEIBHBIM YTIIOM ITOJIHOTO OTPAKEHUS?
Uto Ha3wIBatoT nHTEpEpeHIei ceera?

. Kakuie BOIHBI Ha3bIBAIOT KOT€PEHTHBIMU?

. UTO Takoe ONTHYECKUI U T€OMETPUYECKUI IyTh CBETa?

. Uto HasbIBatoT audpaxnueii cera?

. O6psicHuTe MUdpaKIIO HA OJHOH mmenn?

. UTo Ha3bIBaIOT qUCHIEpCUEl cBeTa?

. Urto Takoe cnektp?

. Kakue cymecTByrOT INHUM CIIEKTPOB U3Ty4eHUs?

. Kakue BemecTBa 1at0T CIUIOUIHON CHEKTpP?

. Pacckaxxute 00 nH(pakpacHOM U3ITYICHUH U €TO CBOMCTBAX

Pa3znen 7 OcHOBBI cieMAJIBbHONM TEOPUH OTHOCUTEJIBHOCTH
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10.
11.

Uto Takoe Teopusi OTHOCUTEIbHOCTH?

Pacckaxxure onbiT Malikenbcona-Mo3iu.

CdopmynupyiiTe MepBbIii MOCTYIAT OTHOCUTEIBHOCTH
CdopmynupyiiTe BTOpoii OCTyIaT OTHOCHTEILHOCTH
Chopmynupyiite PensTHUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEH.

3anumute GopMyTy HaXOXKACHHUS OTHOCUTEIBHOCTH MPOMEKYTKOB BPEMEHU

OObsicHUTE CBSA3b SHEPTUU U MACChI TeJa.
Chopmynupyiite PensTuBUCTCKOE COKpallieHUe JJTUHBI

Pazgen 6 DiemeHTHI KBAHTOBOWH (pU3UKH
Chopmynupyiite runoresy [lnanka.
Uro Takoe kBaHT? Uemy paBHa sHEprus KBaHrta?
UYemMy paBHBI 3HEPruUs, Macca, UMITYJIbC (hOToHA?
Uto Ha3bIBAIOT SBJICHUEM BHENTHETO GoTodddexra?
Chopmynupyiite 3akonsl CTOJETOBA
OObsicHuTe ypaBHEHUE DHHIITEHHA 11 BHENTHero GoToaddexra
Kaxoit poToarhdext Ha3pIBatOT MHOTO(OTOHHBIM?
Kakwue Tumbl poTor1€eMEeHTOB BaM U3BECTHBI?
Kaxkue Bunb1 poTo3(pdexkToB Bam U3BECTHBI?

. Urto Takoe poTONpOBOAUMOCTS?

. B 4em 3akirodaercs sBIE€HUE PaAMOAKTUBHOCTH?
. KakoBa npuposa painoakTUBHOTO U31y4eHUs?

. Hanumure 3aK0H paguoakTUBHOIO pacnaja

. UTo Ha3bIBaIOT NIEPHOJOM IOJIypacnaaa

. UTO Ha3BIBAIOT MACCOBBIM YHCIOM?

. Kak onpenensror gedext Maccol 1 SHEPTHIO CBS3H siapa?
. Uro Takoe saepHas peakuus?

. Kakyto sinepHyto peakiuio Ha3pIBatOT LETTHOMN?

. JlaiiTe NOHATHE KPUTUYECKOU MACCBHI.

. Pacckaxkute 0 MOly4eHUU U IPUMEHEHUU PAJIHOAKTUBHBIX U30TOIIOB.
. Pacckaxkute 0 mepcreKkTuBax pa3BUTUSA aTOMHOU SHEPIETHUKHU.

Pa3nen 7. Becennennas u ee 3BOIIOLMSA
Kaxkoe crpoenue umeer Hama ['anaktuka?
Kak Bo3HHMKaIOT pajuoraiakTUKu?
Kak BbI moHMIMaeTe OeckoHeYHOCTh BeeneHHon?
Uto Takoe MneuHbIii myTh?
Uro uzyyaer KocMOI0rus?
Cdopmynupyiite 3akon Xab6ma
Pacckaxure 0 Mozenu paciumpsronieiics BeeneHHon.
Yro Takoe peMKTOBOE U3IIydeHue?
Kak npoucxonut pa3sutue 38317
HazoBuTe mmaneTsl, BXosmIre B coctaB COITHETHON CUCTEMEI
Uznoxwure runote3y odpazoBanus miaHeT CONHEYHON CUCTEMBI.



Kpurtepun oieHKH yCTHBIX OTBETOB

KauecTBeHHas oleHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yabTaTOB

OTBeTHI Ha BOIIPOCHI JaHbI B IIOJITHOM OGBQMC, BbICKA3bIBaAHUA

CBA3HBIC W JIOTUYHBIC, MCIIOJIb30BaHa Hay4dHasd JICKCHKaA, OTiauaHOo

IIPUBEJICHBI IIPUMEPBI.

BOHpOC PACKpPLIT HE B IIOJHOM O6’B€Me, BBICKA3bIBAHHUS B
OCHOBHOM CBAA3HBIC MW JIOTUYHBIC, MCIIOJIb30BAHA Hay4dHas

Xopomo

JIEKCUKA, IpUBENEHBI InpuMmepbl. OTBETBl Ha  BOIPOCHI
CUTHAJIM3UPYIOT O HAJINYNU HpO6JIeMBI B IIOHUMAaHUHU TEMBI.
OTBeTHl Ha BOIIPOCBHI B 3HAYNTCIILHOM CTEICHU 3aBUCAT OT
IIOMOIIM CO CTOPOHBI IIPENnojaBaTes. Bricka3biBaHus

Y 10BJIETBOPUTEIILHO
HCCBA3HBIC U HCIIOTUYHBIC. Haqua;I JICKCHUKAa HC HMCIIOJIb30BaHa,
IIPUMEPB] HE IPUBEICHBI.
OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBneTBOpUTENbHO

AR

3.2. [Ipumep 3a1aHNi KOJIJIOKBUYMA

Konnoksuym 1
Bapuant 0

Mexanunueckoe asuxenue. [lepememenue. [1yts. CkopoCTb.

PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE. Y CKOPEHHUE.

[Tepssiit 3akoH Herotona. Cuna. Macca. Mmnysnsc

3akoH BcemupHoOro tsrorenus. Hesecomocts. I'paButanmonnoe mnose. Bec. CrocoOsl
n3MepeHus macchbl Tena. Cuiibl B MexaHuke. Cuibl B IPUPOJIE: YIIPYrOCTh, TPEHUE, CHIIA
TSKECTH.

NneanwHbiil Ta3. /laBiaeHue raza.

KonnoxkBuym Ne2
Bapuant Ne0

ITomynpoBoTHUK
3aKOH AJIEKTPOMarHUTHOM MHIYKIIMH.
ONEKTPUYECKUH  TOK B nonaynpoBojgHuKax. CoOCTBEHHass IPOBOJUMOCTh
HOJIYIPOBOIHUKOB. [TomynpoBoIHUKOBBIE TPUOOPEI
JleiicTBrE MarHUTHOTO MOJISL HA MIPOBOJIHUK C TOKOM. 3aKOH Amniepa. MarHUTHBIN TOTOK.
JleiicTBrEe MarHUTHOTO MOJIS Ha ABWKyIuiics 3apsa. Cuina JlopeHna.

KouiokBuym 3
Bapuanr 0

ODJIEKTpOMarHuTHas NpHUpPOAA CBETAa. 3aBUCHMOCTh MEXIY UIMHOW CBETOBOM BOJIHBI U
YaCTOTOM AJEKTPOMArHuTHBIX Kosebanuit CKOpoCTh CBeTa.
OTKpBITHIH KOJIeOaTeNbHBIN KOHTYP KaK MCTOUYHUK 3JIEKTPOMArHUTHBIX BOJH
[Tpunuun T'rolireHca. 3akOHBI OTpak€HUs CBeTa. 3akoHbl mnpenomieHus. I[lomaHoe
OTpa)KEHUE CBETa
KBanToBas runoresa [Inanka. KBanToBas mpupoaa cBeta. DHEPTUS U UMITYJIBC (DOTOHOB.




5. Bunsl ciektpoB. CrieKTpaiabHBIN aHAN3.

KonnoxBuym Ned
Bapuant Ne0
1. MHBapuaHTHOCTH MOJYJIsI CKOPOCTH CBETA B BAKyyMe.
2. Tlocrynatel DitHmTeHa. CBSA3b MACChl M SHEPTHH CBOOOHOM YaCTHIIHI.
3. DKcrepuMeHTaJdbHbIE METOAbl PETUCTPAIlMU 3apsOKCHHBIX 4acTull. EctecTBeHHas
PaIMOAKTUBHOCTD U €€ BUIBI
4. Slnepuas moaenb aroma. OnbiTel O. Pesepdopna.
5. Snepusie peaktophl. llomyueHue paguoOaKTUBHBIX H30TOMOB M MX NPUMEHEHUE B
MEIUIIMHE, TPOMBIIUIEHHOCTH, CETLCKOM XO035UCTBE.

Kpurepun onieHk#n KOJJI0KBHYMA

85-100% npaBUIBHBIX OTBETOB — 5 0AIIIOB;
75-84% npaBHIIbHBIX OTBETOB — 4 Oaia;
55-74% mpaBUIBHBIX OTBETOB — 3 Oana;
Menee 55% npaBuIbHBIX OTBETOB — 2 Oaia.

3.3. OueHka BbINOJHEHHBIX NPAKTHYECKHUX H JIA00PATOPHBIX padoT, KOHTPOJIb
CaMoOCTOSITeIbHOM PadoThl

OrneHka BBITIOJHEHHBIX TPAKTHYECKUX M J1A0OpAaTOPHBIX pabOT BKIIOYAET OILEHKY
KayecTBa pPELIeHMs 3a/ad M BBIYMUCICHUH J1a00OpaTOpHBIX pabOT, B XOAE KOTOPBIX CTYAEHT
JOJDKEH TIPOJIEMOHCTPUPOBATh 3HAHUS TEOPETHUYECKHMX OCHOB IMPEUIaraéMbIX —pa3/elioB,
HPOSIBUTH NTPAKTUYECKHE HABBIKH BBIMOJIHEHUS JJaOOpaTOPHBIX padoT U pelieHus 3a1ad.

Kpurepun onenuBanus:

— «OTIMYHO» — CTYIGHT 3HaeT TIOCJIE0BaTeIbHOCTh BBIIIOJHEHUS 3aJaHMs,
BBITTOJIHEHHBIE MPAKTHUECKUE 3aIaHUs U JJa0OpaTOpHBIE pabOTHI COAEPHKAT BCEM HEOOXOAUMBIE
YCIOBHOCTHU U TpeOOBaHHUS;

— «XOpOIIO» — CTYAEHT 3HAeT TpeOoBaHUS K O(OPMIICHHIO J1a0OpaTOPHBIX PadOT U
PELICHMIO 3a/1a4, OJJTHAKO UMEIOTCS HE3HAUUTENIbHbIE HETOUHOCTH NP UX 0(OPMIICHUH;

— «yIOBIICTBOPHUTEIBHO» — CTYASHT WMEET MOHATHS O TpaBWIaX peImeHHus 3aaad U
BBINOJIHEHUS JTa0OPAaTOPHBIX PabOT; BBHIOJHEHHBIE PAOOThl UMEIOT HEKOTOPblE HETOYHOCTH U
OIIMOKH MIPU BEIYUCIICHHSX.

— «HEYJOBJETBOPUTEIBHO» — IMpPAKTHYECKHE 3aJaHus U JabopaTopHble pPabOTHI He
COOTBETCTBYIOT TPEOOBAHUSM BBITIOJHEHHS, PACUETHI UMEIOT 3HAYUTEIIbHBIE OIITUOKH.

Ouenka 3a cemecTp
CemecTpoBasi OLIEHKA ONpeAeNseTcs Kak OKPYIJIEHHOE JI0 LEeJNOro 4YHhcia CpelnHee

apI/I(I)MCTI/I‘-ICCKOC OICHOK TCKYLICTO KOHTPOJIA, IMOJMYYCHHBIX B TCUCHHUC CCMECTpPA.



4. KOHTPOJIbHO-0OLIEHOYHbIE MATEPHAJIbI IVIsl IPOMEKYTOYHON aTTecTAluM

Y4eOHBIM IJIaHOM 10 JUCHUILTHHE «DPU3HKa» MpeycMOTpEeHa TPOMEKYTOUHAS
arrecTanus B GopMe SK3aMeHa.

1.1. 3apauus

®usuka (3aganue B popMe TecTAa)
3aoanus 3akpeimozo muna:

B 3a0anusx 1-2 eévibpams 00uH npasuiibHulli omeem:

1. KakoBa macca Tesia, ecjii 1O Bo3leiicTBHeM pe3yabTupyomeii cuiabl 240H ono
npuodpesio yckopenue 3 Cﬂz?:
A. 260kr;
b. 65kr;
B. 80kr;

I'. 130kr;
J. 1200kT;

Ilpasunvrwviii omeem: B

2. Kakoii npoBoauMOCTBI0 00J121a10T MeTAJLIbI?:
HOHHOI;

AIIEKTPOHHOW;

HOHHOM U 3JIEKTPOHHOM;

3IEKTPOHHOU U ABIPOYHOM;

. TIPOBOJIMMOCTBIO HE 00JIA/IAIO0T;

Ilpasunvnwviii omeem: b

EowE R

B 3a0anuu 3 ycmaHoeums coomeenmcmeue.

3. YcTaHoBHTE COOTBETCTBHE MEXKIY CTOJIOLAMMU. 1). 3axkon Cremmyca.

A). laBneHue, IpoOU3BOIMMOE Ha KHMJIKOCTb WIIU T'a3,

nepeaaérces B JIFO0YI0 TOUKY 0€3 U3MEHEHUSI.

b). OTHoweHne cuHyca yria najieHus K CHHYyCy yria 2). 3akoH Ilackans.
MIPEJIOMIICHUS €CTh BEIIMYMHA [IOCTOSIHHASA U1 IBYX CPEZ. 3). IlepBsrii 3akoH HbroToHA.
B). CymiecTBy10T Takue CUCTEMBI OTCUETA, OTHOCUTENIBHO

KOTOPBIX TeJla IOKOATCS WM JBUKYTCS IPSIMOJIMHENHO U

PaBHOMEPHO, €CJIM HAa HUX HE IEHCTBYIOT IpYyrUe Teja Uiu

JIEUCTBUE UX CKOMIIEHCHPOBAHO.

IIpasunvroviti omeem:

A b
2 1

w| W

B 3a0anuu 4 ycmanosums npasunvbHyo nocieoo8amenbHOCb:



4.0CHOBHOM 32aKOH IUHAMHMKH MOCTYNATEJIbHOI0 ABHKEHUS

(Btopoii 3axkon HbroToHa)

1. macca

2. 00paTHO MPOMOPIIHOHAIBEHO
3. yCKOpeHue

4. cuia

5. MPOSIMO MPOIOPLUOHAIBEHO

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

B 3a0anuu 5 eviopams 1 unu HecKoibKo NPAGUIbHbIX OMBEEMOo8:

5 Kakoe BbIpa:keHHe COOTBETCTBYET H30XOPHOMY Ipoieccy?:

A. pT—V = const;
b. ? = const;
B. ; = const,
I'. pV = const;
. pV = vRT,

Ilpasunvnwviii omeem: b

3aoanus OomKpslmoco muna.

1.TeJ10 pasrousiercsi Ha NPAMOJHHEHHOM y4acTKe IyTH, IIPH TOM 3aBHCHMOCTD
NPOMiIEHHOI0 TEJIOM IIyTH S OT BpeMeHH t uMeeT BH:

8§ =4+,
CKOPOCThH TeJIa B MOMEHT BpeMeHH t = 2 ¢ Ipu TaKoM ABHKEeHHH PaBHA

Ilpasunvuviti omeem: 8 m/c

2. Ha moay iu¢ra, pa3roHsiionierocsi BBepx ¢ NOCTOSIHHBIM YCKOpPeHHeM JICHKHUT IPy3
Maccoi S kr. Bec aToro rpysa pasen

Ilpasunvnwiti omeem:55H

3.PacTaHyTasi Ha 2 CM CTAJIbHAS NPYKUHA 00J1a/1aeT NOTEHIUAJIBHON JHepruel ynpyroi
nepopmannu 4 /. IloreHunaabHas dHeprust ynpyrou aegpopmManuy npu pacTsaKeHHU
ITOM NMPYKUHBI emle Ha 2 cM OyaeT paBHA

Ilpasunvuoii omeem: 16 /e

4. Jlebeaxa paBHOMEPHO MOAHUMAeET rpy3 Mmaccoii 200 kr Ha BbicoTy 3 M 3a 5 ¢. MomHoCTH
ABUIaTeJIsl JJe0eIK paBHa

IIpasunvruvi omeem: 1200Bm



5. B 3akpbITOM cocye HAXOAUTCH HaeaabHbli ra3 npu aasjaenun 105750 [a n
TeMIepaType, COOTBETCTBYIOIIEH CpelHEKBAIPATHYHONH CKOPOCTH TEIJIOBOT0
Xa0TH4Y€CKOro ABH:KeHUs MoJieKy.a 494 m/. ILnoTHOCTB 3TOr0 ra3a paBHa
Ipasunvnwiii omeem: 1,3 ke/m>

6. B 6as1oHe 00bEMoM 1,66 M3 HaxoauTCst 2 KT MOJIEKY/ISIPHOTO KHCJIOPOAA PH JaBJIeHUH

10° I1a. TemnepaTypa KuCJIOpoAa paBHA

Ilpasunvnwviti omeem:320 K

7. B HeKOTOpPOM Mpolecce WaeaJbHbIH ra3 moJay4uns Kojandectso Temiorol S0 k. [pu
3TOM BHYTPEeHHSIsl JHeprus raza ypejaunuuiach Ha 20 [x. PaboTa, coBepiiéHHAasi ra30M B
ITOM Ipolecce paBHa

Ipasunvnwviti omeem: 30 [

8. [IblIMHKY, UMeomYy0 3apsaa 3 MkKi, nepeMeniaioT B 3J1eKTPOCTATHYECKOM 110JI€ U3
O/JIHOMH TOYKHU NMPOCTPAHCTBA B APYry10. Pa3HOCTh MOTEHMAJIOB MEKIY 3THMH TOUKAMH
paBHa 3 B. Moayb padoThl, KOTOPYIO COBEPIIAIOT YJIEKTPOCTATHYECKHE CHIIBI MPU TAKOM
nepeMelnieHN U JaHHON NbIJIMHKHA PaBeH

Ilpasunvrwviii omeem: 9mx/{owc

9. Cus1a TOKa B IPOBOJAHMKeE NOcTOsTHHA U paBHa 0,5 A. Bpems, 3a koTopoe 3apsig 60 Kn
NPoiiieT 10 MPOBOAHUKY, PABHO

Ilpasunvrwviii omeem: 600Kn

10. /IMHUM MHAYKUMHU OJHOPOJIHOI0 MATHUTHOIO 1OJISI MPOHU3BIBAIOT PAMKY IJIOAAbI0 1
m? moa yriiom 30° K €€ moBepPXHOCTH, CO31aBasi MATHUTHBII MOTOK, paBHbIii 0,2 BG.
MopnyJb BeKTOpa HHAYKIIMH MATHUTHOIO NOJISI pABeH

Ipasunvnwviti omeem:0,4 1n

11. IIpaAMo/iMHeliHbII NPOBOAHUK JIMHOM 0,5 M, 0 KOTOPOMY TeueT TOK 6 A, HAXoAUTCH B
OJHOPOJHOM MATrHMTHOM noJie. MoayJb BekToOpa MarHuTHOM nHayknuu 0,2 T,

NPOBOAHMK pacnoozken moa yriom 30° k Bekropy B. Cuia, aeiicTByonas Ha NpOBOIHHK
€O CTOPOHbI MATHUTHOI'O IOJISI PABHA

Ipasunvnwviti omeem: 0,3 H

12. [Ipeamer pacmoJio:keH Ha paccTostHuM 10 cm oT coOuparouieii JIMH3bI € (POKYCHBIM
paccrosinueM 7 cMm. PaccrosiHue oT JIMH3BI 10 H300pakeHus! IpeIMeTa paBHO

IIpasunvnoiti omeem: 23,3 cm

13. CuHYyC npeaeJbHOro yria moJJHOro BHyTPeHHero OTpakeHus NP nepexojae cBeTa u3
BemecTBa ¢ N=1,5 ¢ n =1,2 paBen



lIpasunvnwiti omseem: 0,8

14. Ha pucyHke npeacrasieH ¢pparmMeHnT Ilepuoguyeckoi cucreMsl 3J1eMEHTOB
J. . MeHpaeneeBa.

MpasunbHbili omeem: IMKHc

9. Cuiia TOKA B IPOBOJHUKE NMOCTOsIHHA M paBHa (0,5 A. Bpemsi, 3a koTopoe 3apsija 60 Ka
NPoieT 1Mo MPOBOJAHUKY, PABHO

Ilpasunvnwviii omeem: 600Kn

10. J/IuHM U HHAYKI UM OJHOPOJHOI0 MATHUTHOIO 10JIsl IPOHU3BIBAIOT PAMKY ILIOIAbI0 1
M2 oz yriiom 30° K eé moBepXHOCTH, C031aBasi MATHUTHBII OTOK, paBHbIii 0,2 BG.
Moay.1b BeKTOpa MHAYKIIMH MATHUTHOTO 110JIsI paBeH

Ilpasunvnoviti omeem:0,4 Tn

11. lIpsiMoJiMHeHHbII POBOAHMK AJMuHOM 0,5 M, M0 KOTOpPOMY TedeT TOK 6 A, HAXOAUTCH B
OJHOPOIHOM MArHMTHOM noJie. MoayJib BekTopa MarHuTHOM nHaykuuu 0,2 T,

NPOBOAHHUK pacnoioxken mox yriaom 30° k Bekropy B. Cuaa, aeiicTByomas Ha IPOBOIHUK
€O CTOPOHBI MATHUTHOIO 110JIS1 PaBHA

Ilpasunvnoiii omeem: 0,3 H

12. Ilpeamet pacnoJioxkeH Ha paccTosHuM 10 cM oT codupaloeii JUH3bI ¢ (POKYCHBIM
paccrosinueM 7 cMm. PaccrosiHue oT JIMH3BI /10 H300pakeHus! peIMeTa paBHO

Ilpasunvnoiti omeem: 23,3 cm

13. Cunyc npeeibHOTO YrJia MOJHOT0 BHYTPEHHEr0 OTPAaKeHHUsI MPHU Mepexo/ie CBeTa u3
BemecTsa ¢ N=1,5 ¢ n =1,2 paBeH

Ilpasunvnoiti omeem: 0,8

14. Ha pucynke npeacrasieH ¢gparmenT [lepnogunueckoii cucreMbl anemeHTos
O. U. MeHpeneesa.

Ipasunvroiti omeem: Imr/onc

9. Cuna TOKa B IPOBOJAHMKeE NOcTOsTHHA U paBHa 0,5 A. Bpems, 3a kotopoe 3apsig 60 Kn
NPpoHJET M0 NPOBOJIHUKY, PABHO

Ilpasunvnwiii omeem: 120c

10. JIMHUM MHAYKIHMHU OJHOPOJHOI0 MATHUTHOIO I10JIS1 NPOHU3BIBAIOT PAMKY ILIOIAAbI0 1
m? o yriiom 30° Kk e€ MOBEPXHOCTH, CO31aBasi MATHUTHDBII NOTOK, paBHbIii 0,2 BO.
MopayJib BeKTOpa HHAYKIIHM MATHUTHOIO I10JISI PABEH

Ipasunvnoiti omeem:0,4 Tn



11. IIpsiMoJiMHeiHbIA MPOBOAHUK AJIUHOM 0,5 M, 0 KOTOPOMY Te4eT TOK 6 A, HAXOAUTCH B
OTHOPOJHOM MATHUTHOM noJje. MoayJib BeKkTopa MarHuTHoi unaykuuu 0,2 Ta,

NpoBOAHHUK pacnooxken mog yriaom 30° k Bexkropy B. Cuiia, geiicTByIomasi Ha IPOBOXHHK
€O CTOPOHBI MATHUTHOIO MOJISA PAaBHA

Ilpasunvrwviii omeem: 0,3 H

12. IIpeaMet pacnoJio:keH Ha pacctossHuu 10 cm oT coduparomieii JIMH3BI ¢ (POKYCHBIM
paccrosinueM 7 cMm. PaccTosinre OT JIMH3bI 10 M300paskeHusl MpeMeTa PABHO

Ipasunvnoviti omeem: 23,3 cm

13. CuHYyC npeaeJbHOro yrJja moJJHoro BHyTpeHHero oTpa;keHus NMpu nepexoje cBera u3
BemecTa ¢ N=1,5 ¢ n =1,2 paBeH

Ilpasunvnwviii omeem: 0,8

14. Ha pucyHnke npeacrasJjieH ¢gparmedT Ilepuoanyeckoil cucTeMbl 3JIEMEHTOB
JI. 1. MeHpaesieeBa.

I 1l 111
1|1
H
100797
Boapopon
2 3 415
Li Be B
6,939 9,0122 | 10,811
JuTHid !, bepunnui :'?, bop i
3 11 12113
Na Mg Al
22,9898 24,312 | 26,9815
1 2 3
8 Harpwii & Marnmii § AnoMHHNHI
2 . 2

Yuci10 371eKTPOHOB B aToMe Oopa B paBHO

Ilpasunvnuiti omeem: 5

15. PaGoTa BbIX0Ja /5l MaTepuajia KaTo4a BaKyyMHOro ¢oroljieMeHTa pasHa 1,53B.
Karon ocBemaercsi MOHOXpOMATHYECKHM CBETOM, Y KOTOPOIo 3Heprusi oToOHOB paBHA
3,53B. 3anuparomee HanpsikeHHe, IPH KOTOPOM (POTOTOK MPEeKPATHTCSI PABHO

Ilpasunvnuviti omeem: 2B



4, KOHTPOHLHO-OHGHO‘IHLIC MaTepuaJibl 1Jis l'lpOMC)KyTO‘lHOﬁ arrecranmuun

Y4eOHBIM IUIAHOM M0 JucHUIUIMHE «Du3MKa» MpeaycMOTpeHa MPOMEXYTOUYHAS
arrecTanus B GopMe IK3aMeHa.

BapuanTbl 3a1anuii

4.1. 3aganus
ITpumep 3ananus (6unera):

MMHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUMCKOU ®OEJIEPALIMU
JIETTAPTAMEHT HAYYHO-TEXHOJIOT MYECKO! ITOJIMTUKU U OBPA30OBAHU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJILHOE
VYPEXJIEHUE BBICIIIEI'O OBPA3OBAHNA
«JOHCKOM I'OCYJIAPCTBEHHBII ATPAPHBIN YHUBEPCUTET»
JIoHCKOM arpapHbIi KOJIIEIK

C00.02.03 ®duzuka VYTBepkaeHO Ha 3acelaHuu
Meroaundeckoro cosera
Komnemxa
CrneuunanbsHocTh: 36.02.01 Betepunapust
IIporokom Ne
or" " 20 r.
NHcTpykuus:
1. BHUMaTenbHO IPOYTUTE 3aJJaHHeE.
2. MecTo BBIIIOJTHEHUS 33JaHUs: yueOHas ay JUTOPHS
3. MakcumanbHO€E BpeMsl BBINIOJHEHUS 3a/IaHUS:  MUH.
4. Bel MOXeTe BOCIIOJIb30BAThLCS: IJIAKaThl Kaeaphl, CIIpaBOYHAs JTUTEpATypa.

KBAJIMOUKALIMOHHOE 3ATAHUE Ne 0

1. laiiTe OTBeTHI HA CJEeAYIOLIHME BONPOCHI:

1. Kunemarnyeckue XxapakTepUCTUKH U Tpaduyueckoe onucaHue paBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO JIBUKEHHUS.
2. Cuna. Cuiibl B IpUpOJE: YOIPYrOCTH, TPEHUS, CUIIA TSKECTU

Hupexrop [JoHCcKOro
arpapHoro Kosuiemka

(moxmuce) (®HUO)
IIpencenarens KOMUCCUH

(moamnuce) (®HO)




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

BapuanTsl 3a1aHui
Bomnpoce! K 3x3aMeHy 110 JucHUIINHE «DU3HKA»

Bunel Mexannueckoro ABM>KEeHUs. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHHUSI.
Cucrema orcuera. CKOpOCTh U YCKOPEHHE ITPU PABHOYCKOPEHHOM JIBUYKEHUU.

Kunemarunueckue XApaKTCPHUCTUKHU U Fpa(i)I/I‘ICCKOG OIMHUCAHUE PABHOMEPHOI'O
HpSIMOJIHHGfIHOI‘O JABWKCHUA.

Kunemarunueckue XApPaKTCPHUCTUKHU U rpa(bl/lqecxoe OIMMCAHUEC PaBHOYCKOPECHHOI'O
HpHMOHHHGﬁHOI‘O JABWKCHUA.

Cuuta. Cuiibl B IpUpOAE: YIPYTOCTH, TPEHHUS, CUJIA TSKECTH
HNuepunanvusie cucrembl otyeta. [lepBoiii 3akoH HetoTona. [TpuHmumn
OTHOCUTENLHOCTH [ "anunest

3akoH BceMupHoro tsaroreHus. Bec. HeBecomocTsb.
Nmnynbe. 3akoH cOXpaHEeHUs UMITyJibca. PeakTUBHOE IBUYKEHHE
[loTeHunanpHas U KUHETUYECKAs DHEPIHsl. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

CB0OO/IHBIC U BBIHYX/ICHHBIC MEXaHHUECKUE KojieOanus. ['apMmoHnveckue
koseOanus. CMeleHne, aMIuInTy1a, IIePUoJI, 9acToTa, (haza. 3aBUCHMOCTh TIEpHOo/Ia
KOJIeOaHUM OT CBOMCTB CUCTEMBI.

MexaHUYeCcKHe BOJIHEIL. I[J'II/IHa BOJIHBI. 3BYK CKOpOCTB 3BYKa.
MOI[@J'II/I CTPOCHUS Ira30B, )KI/IJIKOCT@I\/'I " TBECPABIX TCII.

OCHOBHBIE TOJI0KEHUSI MOJICKyanpHO-KI/IHeTH‘{CCKOfI TEOPHUH U UX OIIBITHOC
obocHoBaHue. BpoyHOBCKOE JIBIKEHHE.

TennoBoe nBm>xeHue MoiieKyil. AOCOIIOTHAS TeMIIepaTypa — Mepa CpeaHen
KMHETUYECKON SHEPIUHr

Monens uneanbHoro raza. Csizb MEXKIY AaBIECHUEM U CpEIHEN KMHETUYECKOM
SHEPTrUeH MOJIEKYII.

I"a3oBbie 3akoHbI (Kinaitnepona, I'eit-Jlroccaka, [lapist)

WneanbHblil ra3. YpaBHEHUE COCTOSHUS UIeaIbHOTO rasa (ypaBHeHne MeHeneeBa-
Knaneiipona).

BHyTpeHnHss sHeprus u cnocoObl ee u3MeHeHus. [lepBblil 3aK0H TepMOIMHAMUKH.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

[TepBrrit 3akoH TepMoarHAMUKH. HeoOpaTuMOCTh TEMIOBBIX MTPOIIECCOB.
[IpuMeHeHue nepBoro 3aKko0Ha TEPMOJMHAMUKH K U30IIpoIeccam
Bropoii 3akoH TepmoauHamuku. [{uki Kapro

Tennosie aeurarenu. KIIJI TemmoBsIX nBUraTeeii.

DIIEKTpUYECKUH 3apsii. 3aKOH COXpaHEeHUs 3apsiaa. BzauMoaencTBue 3apsiKeHHbBIX
tei. 3akoH KyioHa.

9J'IGKTpI/I‘l€CKOC I1oJi€, €ro MaTC€pruajaibHOCTD. HaprI}KeHHOCTB " IMOTCHIIHUAI
SJICKTPHUYCCKOI'O ITOJIA.

HpOBO,I[HI/IKI/I W JUBJICKTPUKHU B SJICKTPUUICCKOM II0JIC. I[HBJICKTpH‘I@CKaH
IIpOHUIACMOCTD.

ITocTossHHBIN SHGKTpI/I‘leCKI/Iﬁ TOK. COHpOTI/IBJ'IeHI/Ie ydacTKa Ie1iu. 3akon Oma JUIA
ydacCTKa LCIIn.

[TapannensHOE ¥ MOCIEAOBATEIIBHOE COSAMHEHUE TIPOBOTHUKOB.
DnexTpoABuKyIIas cuia. 3akoH Oma Jist MOTHOM (3aMKHYTO#) LIeTH.

Tennooe aeiictBue Toka. 3akoH J>oyns — JIeHa. MOImHOCTh 3J€KTPUYECKOTO
TOKA.

[TonynpoBonuuku. CoOCTBEHHAs ¥ TPUMECHAsI TPOBOAUMOCTD.
[TomynpoBoiHUKOBBIN A0, [TomynpoBOAHUKOBEIE TPHOOPBHI.

CB00OOIHBIE HOCUTENH JIEKTPUUECKUX 3apsiIoB B IPOBOJIHUKAX. MeXxaHu3M
IIPOBOJAMMOCTH TBEPJIBIX METAILIOB.

CB00OOIHBIE HOCUTEIH JIEKTPUUECKOr0 3apsiia B IPOBOJHUKAX. MexaHu3m
IIPOBOJIMMOCTH PaCTBOPOB M PACIIIIABOB AJIEKTPOIUTOB

MaruutHoe nosie. [locToSHHBIE MArHUTHI 1 MAarHUTHOE 0JIE TOKa. MarauTHas
unaykius. [Ipasuno OypaBunka

JleficTBrE MarHUTHOTO TOJIL HA MMPOBOJIHUK C TOKOM B MarHUTHOM Mone. Cuina
Awmmnepa. [IpaBuio neBoit pyku

JleficTBHE MarHUTHOTO TOJIL HA IBHKYIIIYIOCS 3apSKEHHYIO YaCTHUILy B MATHUTHOM

noste. Cuna Jlopenira
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48.

49.

50.
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52.

SIBneHMe ANEKTPOMArHUTHOM MHAYKIMH. 3aKOH 3JEKTPOMarHuTHOM nuaykuu. 9J1C
MHIYKIHUH B JBUKYIIEMCS IPOBOIHUKE.

Konebarenbnbiii KoHTYp. CBOOOHBIC IeKTpUUecKkue kosebanus. [IpeBpaiienne
SHEepruu B KosebarenbHoM KOHType. COOCTBEHHAs 4acTOTa KojeOaHHii B KOHTYpE.

[lepemenHsblit TOk. 3akoH OMa AJ1 IEPEMEHHOTO TOKA

DIEeKTPOMArHuTHOE 1oJje. DIeKTPOMAarHuTHas BojiHa. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [[puMeHeHne 31eKTPOMAarHUTHBIX BOJIH B OBITY U
TEXHUKE.

CBer Kak 3JeKTpOMarHuTHasl BOJIHA.
Jucnepcus cera.

WNnrepdepennus u nudpakuus cera. Judpakunonnas pemerka

. 3aKOHBI OTPa’XCHUA U IIPCIIOMIICHUA CBCTA. ITonnoe OTpPaXCHHUC. OnTuyeckue

PUOOPHI

JIunzsel. [Toctpoenue nzobpaxenust B TOHKOM nuH3e. Dopmyna TOHKOM TUH3BI.
OnTHueckas cuia JTUH3bIL.

®dororpdext. OnbiT A.I'. Cronerosa. 3akoHsl potorddexra.

Crpoenue atoma. [Inanerapnas monens u Mozens bopa. Ilornomenne u ucnyckanue
cBeta aromamu. KBaHToBanme OHECPTHH.

Crpoenne aToMHOTO sizipa. [IpoToH 1 HEUTpPOH. B3anMOCBA3b Macchl U YHEPTUH.
DHeprus CBA3M sipa.

PannoaktuBHOCTH. BUbl palMOAKTUBHBIX U3JIy4€HUN U UX CBOMCTBA

. 3aKoH paaArO0aKTUBHOI'O pacliaga

Anepusle peakunu. Jlenenne U CUHTE3 SAEp.



Kpurtepun onenuBanuns

DK3aMEHAIIMOHHBIN OWJIEeT COJEPKUT JIBa TEOpPETHUECKUx Bompoca. OleHUBaHUE
MIPOM3BOJIUTCS IO KAKAOMY Borpocy Omiera. OTBETH Ha TEOPETHUECKUE BOIIPOCH! OLICHUBAIOTCS
CIeyIoIUM 00pa3oMm:

[TpaBUIIBHBIH, TOTHBIA OTBET, COJCPKHUT HEOOXOAUMBIC OTBETHI M MTOJIHOE PEIICHUE
3a7a4— 5 0ajlios;

[TpaBuUILHBIN, HE TIOJHBINA OTBET, COACPKUT HEOOXOMMBIC PacyeThl B 3a1auax — 4 Oajuia;

He TouHBIi, He MOIHEIH OTBET — 3 Oajia;

HeBepHblit 0TBET/0TCYTCTBHE OTBETa — 2 Oaia.

HroroBasi oreHKa MO HK3aMEHY OIpeneseTcsl Kak OKpPYTJIEHHOE 10 IeJ0ro 4Ymcia
cpenHee apudMeTHyecKoe OallyloB CEMECTPOBOM OIEHKM (TEKYIIEro KOHTPOJIA) M OaJuIoB IO
Ka)KJOMY BOIIpOCY Owiiera.

5.33}13HHH OTKPBLITOI'0 M 3AKPLITOI0 TUIIA 1JISl IPOBEPKU OCTATOYHBIX 3HAHMH

3aoanus 3AKpblnioco muna.

3. KakxoBa macca tesa, eciiu noj BosaeiictBueM pe3yabTupymomieil cuibl 240H ono
npuodpesIo yckopenue 3 :’—2? (BbIOpATH OIH BAPUAHT OTBETA):

A. 260kT;

b. 65kT;

B. 80kT;

I. 130xr;

I 1200xkT;

Ilpasunvhuiti omeem: B
Kaxkoii mpoBoIMMoCTbI0 00J121a10T MeTAJLIbI? (BLIOPATH OJJUH BAPUAHT 0TBETA):
HMOHHOI;
AJIEKTPOHHOM;
WOHHOM U 3JIEKTPOHHOM;
JIEKTPOHHOU U JBIPOYHOM;
. MIPOBOJIMMOCTBIO HE 00JIa/1al0T;
IIpasunvhoiti omeem: b
3. YcTaHOBHTE COOTBETCTBHE MEKIY CTOJIOIAMH. 1). 3akon Cuennuyca.
A). [laBnenue, mpou3BOIUMOE Ha KUIKOCTh WITH Ta3,
nepeAaéTcs B IIO0YI0 TOUKY 0€3 U3MEHEHUSI.
b). OTtHOIIeHNEe cuHyca yria nmajgeHus K CHHyCy yria 2). 3akon [lackas.
MIPEJIOMJICHUS €CTh BEJIMYMHA [IOCTOSIHHASA IS IBYX CpeZl. 3). IlepBsrit 3akoH HbroTOHA.
B). CymiecTByIoT Takue CUCTEMBI OTCUETA, OTHOCUTEIBHO
KOTOPBIX TeJla HOKOSITCS WM IBUKYTCS MPSIMOJIMHENHO U
PaBHOMEPHO, €CIIM HAa HUX HE JIEUCTBYIOT JPYrUe TeNa Uiln
JIEWCTBUE UX CKOMIIEHCHUPOBAHO.
IIpasunvHuii omeem:

HNOwE s

N
[EEY

4.OCHOBHO} 3aKOH IMHAMUKH MOCTYIIATEIbHOI0 ABHKECHUS
(Bropoii 3axon HbloT0oHa) (Yemanosume npasunvhyio nociedo8amenbHOCb)
1. Macca




00paTHO MPOMOPIHOHATIEHO
yCKOpeHue

cuiia

IIPOSIMO IIPOIIOPLUHUOHATIBEHO

aRswnN

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

6 Kakoe BbIpaxkeHHe COOTBETCTBYeT H30XOpHOMY Impoueccy? (BbIOOp OIHOIO
BApMAHTA OTBETA):

=

4
— = const;
= const;

= const;

SSN IRy

pV = const;
pV = vRT;
Ilpasunvhoiii omeem: b

R s

3aoanus OmKpovlmoz2o muna.
1.Teno PAa3roHsA€TCs HA l'lpﬂMOJIHHQi;IHOM Y4yacCcTKe MYyTH, IIPHA 3TOM 3aBUCUMOCTDH

IPOIiIeHHOT0 TeJIOM IyTH S 0T BpeMenn t mmeer Bua: 5 =41 +1°.
CKOPOCTH T€JIa B MOMEHT BpeMeHH t = 2 ¢ mpu TaKoM BHKEHUH PaBHA
Mm/c

Ilpasunvhoiti omeem: 8§

2. Ha moay in¢ra, pa3roHsiionierocsi BBepx ¢ NOCTOSIHHbIM YCKOPeHHeM JIEJKUT
rpy3 maccoii S kr. Bec 3Toro rpysa pasen H

Ilpasunvnoviti omeem:55

3.PacTsinyTast Ha 2 CM CTAJIbHAs NPYKHHA 00/1a1aeT MOTEHIHAJILHOH JHepruen
ynpyroii negpopmauun 4 /. [loreHuunaabHasi JHeprus ynpyroi aegpopmManuu npu
PACTSIZKEHMH ITOM NPYKUHBI elle Ha 2 ¢cM OyAeT paBHA JIPN

Ilpasunvnuviti omeem: 16

4. Jlebeaxa paBHOMEpPHO MoAHUMAeT rpy3 Mmaccoii 200 kr Ha BbicoTy 3 M 3a S c.

MomHocTh ABHraTe N s JedeIKH paBHa Br

Ipasunvroiti omeem: 1200

5. B 3akpbITOM cocye HAXOAUTCHA UaealbHbIH ra3 npu aasjaeaun 105750 [a n

TeMIiepaType, COOTBeTCTBYIOLIEH CpeIHEeKBAAPATHYHONH CKOPOCTH TeIJIOBOI0

XA0THYECKOr0 ABHKeHHA MOoseKy.a 494 m/. IL1oTHOCTH 3TOr0 ra3a paBpHa Kr/m3
IIpasunvroiti omeem: 1,3

6. B 6asione 00bEMoM 1,66 M3 HaxoaMTCs 2 KT MOJIEKYJISIPHOTO KHCJI0POAA NPH

JAaBJIeHUHN

10° IMa. TemnepaTypa KHCJIOPOA PABHA K.

Ilpasunvroiti omeem:320

7. B HeKOTOPOM mpouecce uaeaJbHbIi ra3 moay4us KoaudecTso Temiorsbl S0 Lx. Ipu

3TOM BHYTPEHHSSl JHeprus raza ypejauduiaacoh Ha 20 /[x. Padora, coBepiiéHHast razom

B 3TOM IIpolecce paBHA Jox.

IIpasunvroiti omseem: 30

8. IIbLIMHKY, nMeyo 3apaa 3 MkKi1, nepeMemialoT B 3/1eKTPOCTATHYECKOM 10J1€e U3

OJIHOM TOYKHU NMPOCTPAHCTBA B APYry10. Pa3HOCTH MOTEHUMAJIOB MeKAY 3THMH

TouKaMu paBHa 3 B. Moaysb padoThl, KOTOPYIO COBEPIIAIOT JJICKTPOCTATHYECKHE




CHJIBI IIPM TAKOM IepeMelleHUH JAHHOM NbIJIMHKY PaBeH MK/Lx.
Ilpasunvnwiti omeem: 9

9. Cuiia TOKA B IPOBOJHUKE NMOCTOsIHHA M paBHa 0,5 A. Bpems, 3a koTopoe 3apsia 60
Ku1 npoiiger no npoBOJHUKY, PABHO K.

IIpasunvrwviii omeem: 600

10. JInHuM MHAYKIUHA OHOPOJAHOTO MATHUTHOI'O MOJIS MPOHU3BIBAKT PAMKY
mwiomannbio 1 M? mox yruom 30° K eé MOBEPXHOCTH, CO31aBasi MATHUTHBINA MOTOK,
paBHblii 0,2 B6. Moay/ib BeKTOPa HHAYKIMU MATHUTHOTO T0JIsI paBeH
Ta.

Ipasunvnwiti omeem: 0,4

11. IlpsaMoJsnHeiiHbIi NPOBOAHUK AJUHOM 0,5 M, 10 KOTOPOMY Te4yeT TOK 6 A,
HAXOAMTCS B O/THOPOJTHOM MATHUTHOM MoJie. Moay/ib BeKTOPa MATHUTHOH MHAYKIIUA
0,2 T1, npoBOAHMK pacnooken nox yriaom 30° k sekropy B. Cuia, nelicTByromas Ha
NMPOBOJHUK CO CTOPOHBI MATHUTHOIO 1OJISl pABHA H

Ipasunvnoviti omeem: 0,3

12. llpeameTt pacnoJioxkeH Ha paccTosinuu 10 cm ot coduparomieii TUH3bI ¢ GOKYCHBIM
paccrosinueM 7 cm. PaccTosinue oT JIMH3bI 10 M300paskeHusl MpeAMeTa

paBHO cM

Ipasunvnviti omeem: 23,3

13. CunHyc npeeibHOTO yIJia MOJHOT0 BHYTPEHHEr0 0TPaKeHHus MPH Mepexojie cBeTa
u3 BemecTBa ¢ N=1,5 ¢ n =1,2 paBen

Ipasunvnviii omeem: 0,8

15. Cuiia Toka B NpoBOJHUKeE NOCTOsIHHA U paBHa 0,5 A. Bpems, 3a koTopoe 3apsa 60
Ku1 npoiiger mo npoBOJHUKY, PABHO K.

Ilpasunvhoiii omeem: 600




Bonpocskl K 3k3aMeHy 10 JUCHUILINHE «DU3HKa

1. MexaHu4eckoe IBUKeHHE, €r0 OTHOCUTEIbHOCTb. TpaekTopus ABUKEHHS.
IIyTh u nepemenieHue. MaTepuajabHas TOUKA

Otser:

MexaHU4eCKUM JBHKEHHEM TeJIa Ha3bIBAIOT M3MEHEHHE €T0 MOJIOKCHUS B POCTPAHCTBE
OTHOCHUTEJIBHO JIPYTHX TEJ C TEUEHUEM BPEMEHH.

MexaHu4yeckoe JIBHKeHHE OTHOCHTEJIbHO. [[BIKEHHE OJTHOTO M TOTO )K€ Tela
OTHOCHUTEIIHO PA3HbIX TEJI OKA3bIBACTCS PA3TUUYHbIM.

Hampumep, aBToMOOMITH ABMKETCS 10 Jopore. B aBTomMoOmIIe HaxoasTcs moau. JIroau
JBUXKYTCS BMECTE C aBTOMOOUJIEM 110 jiopore. To ecTh JIto11 epeMenatoTcs B
IPOCTPAHCTBE OTHOCUTENHHO AOPOrd. HO OTHOCHTENBHO CaMOTro aBTOMOOMIIS JIFOIU HE
JIBUXKYTCS. B 3TOM IpOsIBISETCS OTHOCUTEIbHOCTh MEXAaHMYECKOI0 ABUKEHUS.
TpaexkTopus - goobpadicaemas uiu UOUMAsL TUHUS, 8 KANCOOU MOUKe KOMOPOoU noObleano
mejlo 8 npoyecce c80e20 OBUNCEHUS.

Jnuna mpaexmopuu nazvléaemcst npoudennvim myrem. O6o3naqaercs |. (TpackTopus —
Clell, yTh — PACCTOSHUE)

[IpoiineHusii myTh | paBeH JIMHE TPACKTOPHH, IPOIMICHHON TEJIOM 32 HEKOTOPOE BpeMs t.
IIyTh — ckansipHas BeJTHYHHA.

B CU egununa u3mepenus mytu: 1 m .

IlepemerieHneM Tesa Ha3bl8arOM HANPABAEHHBIU OMPE3OK NPSAMOU, COCOUHAIOUUL
HauanbHoe NOJIoOJdCeHUe meid C e20 NOC1e0YIOUWUM NOJIONCEHUEM.

Tpaexmopua
IHepemenienue

Ilepememienne BeKTOpPHAsl BeJMYHHA. (IEpEMELICHIE — BEKTOP, MOYJIb IEPEMEIICHUS —
CKaJIsIp)

Ob6o3HavaeTcst S, M3MEpSIETCS] B MeTPax.

MarepuanbHOIl TOUKOWN Ha3vigaemcs meno, pazmepamu KOmopo2o 8 OAHHbIX YC08UAX
MOJICHO npeHebpeyb.

2. XapaKkTepuCcTHKH MEXaHHYECKOI0 IBHKECHHSA: NepeMeleHne, CKOPOCTb,
yckopenue. KunemaTnueckue ypaBHeHMs, CBSI3bIBAIOIIME NlepeMellieHie, CKOPOCTb 1
YCKOpeHHe B BEKTOPHOi (popme

Orger:

Ilepemenienne Tena - 51mo HANpagIeHHbIli OMPE30K NPAMOU, COCOUHAIOWUL HAUATIbHOE
NONIOJICEHUEe MeNa C €20 NOCIE0YIOUWUM NOJIONCEHUEM.

ITepemermienne BeKTOpPHAsi BeJIMYUHA. (IEPEMELIECHUE — BEKTOP, MOYJIb IEPEMELICHUS —
CKaJIsp).

Ob6o3Havaercs S

Ennnuna usmepenus nepememenus - metp [1 mj.

CkopocTh paBHOMEPHOI0 NPSIMOJHHEHOT0 IBHKEHUS — 9710 8eKMOPHASL (hu3uiecKast
6eUYUHA, PAGHAS OMHOWIEHUIO nepemMeujeHuss meaa S 3a 110001 NPOMEeINCYMOK 8peMEH K
3HAYEHUIO FMO20 NPOMENUCYMKA 1.

vx=S/t

CKOpOCTb MOKa3bIBAET OBICTPOTY U3MEHEHHS KOOPIMHATHI: Vx=(X-X0)/t=AX/t.




Ennnuna usmMepeHusi CKOPOCTH - METP B ceKyHAy [1 m/c]

YckopeHue — 2mo 6eKmMopHas uuyeckas GeIuyUna, Xapakxmepuzyouwas Oblcmpomy
U3MEeHeHUs1 CKOPOCMU, YUCTIEHHO PABHAs OMHOWEHUIO USMEHEHUs CKOPOCMU K NPOMENCYMKY
8peMenuU, 8 meyeHue Komopo20 3mo UsMeHeHue nPOU3OULTO.

YckopeHre moka3bIBaeT, Kak ObICTPO U3MEHSIETCsl CKOPOCTh Tena. Ecinu yckopenue
MOJIOKUTEIBHO, 3HAUUT CKOPOCTH TeJIa YBEIUUUBACTCS, ABUKEHUE yCcKopeHHoe. Ecin
YCKOpPEHUE OTPUIIATEIbHO, 3HAYUT CKOPOCTh YMEHBIIAETCS, IBUYKEHUE 3aMEIJICHHOE.

Ecan CKOPOCTb U3MCHACTCA OJUMHAKOBO B TCUHCHUC BCCTO BPECMCHU JIBUKCHHSA, TO TAKOC
JBUKEHHE Ha3bIBAIOT PABHOIIEPEMEHHBIM.

Torna yckopeHre MOKHO PacCUuTaTh 1Mo GopmyIie:

. ('l-“)x — Ox)
a, =
t

O603HaueHus:
Vy— KOHEYHasi CKOPOCTh TeJia MPU PAaBHOYCKOPEHHOM JBUKEHUU T10 TIPSMO
Vox— HavallbHasi CKOPOCTh Teja
a — yCKOpeHue Tena
t — Bpems IBIKEHUS Tela
Enunnna nsmepenns yckopenus B CU [m/¢?].
YckopeHre u3MepsIoT aKcenepomMempo.
YpaBHeHue paBHOMEPHOI'0 ABMKeHHUs ([IEpEMEILEHUE TeJla IPU PABHOMEPHOM
JIBI)KCHHH )
S=v,t
KunemaTnueckoe ypapHeHHe CKOPOCTH IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU 110 TIPSIMOM:
Uy = Upg + dypt
KunemaTunueckoe ypapHeHHe nepeMellleHUs IPY PABHOYCKOPEHHOM JIBUKEHHH 10
IIPSAMOM:
- 2
Sy = Uppt + E'lg_r_
O6o3navenus:
Sz — TlepeMelneHne Tema Py PaBHOYCKOPEHHOM ABHKSHHH IT0 TIPSIMOL
Uzl — HavanpHasi CKOPOCTb Tela
Uz — CkopocTh Tela Mpy paBHOYCKOPEHHOM JIBMKECHHUH 10 MPSIMOMA
lz — VckopeHue Tena
t — Bpewms nBukeHus tena
3. IIpsimonuHeiinoe paBHOMepHOe aBU:KeHUe. CkopocTh. ['paduueckoe
npeJcTaBJjieHHe IBUKEHHUS.

Orger:

PaBHOMepHOe PsAMOJIMHEHOe IBHKEHHE — 510 makoe 08udiceHue, npu

KOMOPpOM meio 3a 1100ble 00UHAKOBbIE NPOMENHCYMKU 8PEMEHU NPOXOOUM 0OUHAKOBOE
paccmosnue.

CkopocTh pAaBHOMEPHOI0 NMPSIMOJIMHEHOTO TIBHIKEHUS — 9710 6eKMOPHASL (huU3ULeCKasl
8eUYUHA, PABHAS OMHOWEHUIO nepemewjenus mena S 3a 11000u RPOMeHCYMOK 8pemMeH K
3HAYEHUIO IMO20 NPOMENHCYMKA 1.

Vx=S/t

O603HaueHus:

Vx - TIPOEKIIHMSI CKOPOCTH Ha OCh X

S - mepememenue

t - Bpems

CKOpOCTb MOKA3bIBAET OBICTPOTY U3MEHEHHS] KOOPJIMHATHL: Vy=(X-X0)/t=Ax/t




Ennnuna usmMepeHusi CKOPOCTH - METP B ceKyHAy [1 m/c]

I'padguyeckoe npeacraBjieHue pABHOMEPHOI0 NPAMOJIHHEHHOI0 ABHKEHUSA
MexaHn4eckoe IBHKEHUE NPEACTABISAIOT IpagMuecKuM criocoOoM. 3aBHCHMOCTD
($U3MUeCKUX BETMYMH BBIPAXKAIOT U oMoIy GpyHKIuil. O603HAYAIOT:

V(1) - u3MeHeHHEe CKOPOCTH CO BPEMEHEM

S(t) - u3ameHenue nepemenieHus (yTH) CO BpEMEHEM

a(t) - u3MCHEHHE YCKOPEHHS CO BpEMEHEM

3aBHCHMMOCTH YCKOPEeHHsI 0T BpeMeHHU. Tak Kak npy paBHOMEPHOM JIBUKCHUH YCKOPCHUE

pPaBHO HYIIIO, TO 3aBUCUMOCTS a(t) - mpsiMasi TMHUSI, KOTOpAasi JISKUT Ha OCH BPEMEHHU.
2}

-

a=0
3aBUCHMMOCTb CKOPOCTH OT BpeMeHH. Tak Kak TeJo ABUKETCS MPSIMOJIIMHEHHO U
paBHOMEpHO (V=CONSt), T.€. CKOPOCTh CO BPEMEHEM HE U3MEHSETCS, TO Ipaduk ¢
3aBHCHMOCTBIO CKOPOCTH OT BpeMenu V(t) - mpsiMast THHUS, MapajuiebHas OCH BPEMEHH.
W, MfC

[
V=0

V<0

IIpoekius nepemerieHus Tejia YUCICHHO paBHa IUIOLIAINA PSIMOYTOJIbHUKA IO rpa(bI/IKOM,
TakK KaK BEJIMYMHA BEKTOpa NepEeMCIICHUS paBHA IPOU3BEACHNIO BEKTOPAa CKOPOCTH Ha
BpeMsl, 32 KOTOpOe ObLIO COBEPIICHO MepeMEIICHHUE.

v = const

IIpasuno onpedenenus nymu no epaghuxy v(t). mpu NpSIMOJTHHEHTHOM paBHOMEPHOM
JIBDKEHUH MOJYJIb BEKTOpA MEepPEeMEIIEeHNUs paBeH IO i NPSIMOYTOJIbHUKA IO
rpauKoM CKOpOCTH.

3aBUCHMOCTB NepeMelieHls OT BpeMeHM. ['paduk s(t) - HAKJIIOHHAS JIMHUS




S=vit
S
S
-1
o .
O t, ot

3aBUCUMOCTbH KOOPAUHATHI OT BpeMeHU. [ paduk X(t) - HAKIIOHHAS JTUHUS .

XA X = Xy + Vi

X
S
- tg «
o .
O t, 1
U3 rpaduxa BUAHO, UTO MPOEKIIMS CKOPOCTU PaBHA:

v,=S/t=tga
PaccmotpeB 3Ty Gopmyity, MBI MOKEM CKa3aTh, YeM OOJIbIIE YroJl 8, TeM OBICTpeit
JBUKETCSI TE€JI0 U OHO MPOXOAUT OOJBIINIA MYTh 32 MEHBIIEE BPEMSI.
IIpasuno onpedenenus ckopocmu no epagpuxy s(t) u x(t). Tanrenc yria HakiioHa rpaduka K
OCH BPEMEHH PABEH CKOPOCTH JIBUKEHUS.
4. PaBHonepemeHHoOe ABUKeHHE. Y PAaBHEHHS CKOPOCTH M NlepeMelleHUs] TPH
PaBHONIEPEMEHHOM ABUKeHNH. ['padpuueckoe npeacraBpieHne paBHONIEPEMEHHOI0
JABHKEHUS.
OtBert: /[suoicenue mena, npu KOMmopom e2o0 CKOpoCmb 3d io0bie pasHvle NPOMeNCYmKU
8pemenu UsMeHsemcsi 0OUHAKOBO,
HA3b16a10M PABHOYCKOPEHHBIM WM PABHONIEPEMEHHBIM IBHKCHHUEM.

CxopocTh NpH paBHOYCKOPEHHOM JABHKEHUH 10 NPAMON — 3TO Ha4yaJbHasi CKOPOCTh
TeJNa IJIIC YCKOPEHHUE JaHHOTO Tela YMHOKEHHOE Ha BPEMs B ITYTH
Up = Upp + gt

Ilepememienne npy paBHOYCKOPEHHOM JIBH/KEHHH MO0 MPSIMOH — 3TO pacCTOsSHUE
IPONJICHHOE TEJIOM I10 IPSAMOH (paccTOsSHUE MEXKTy HadallbHOM U KOHEYHON TOYKaMu
JIBUKECHUS)
Sp = Ut + E“;—z

- O6o3HaveHus:
Sy — Ilepemenienue Tena npy paBHOYCKOPEHHOM JBHUKEHHUH I10 TIPSIMOKN
Uz — HavanpHasi CKOPOCTb Tela
Uz — CkopocTh Telna npu paBHOYCKOPEHHOM JIBMKEHUH T10 MTPSIMON
flz — VYckopeHue Tena
t — Bpewms nBukeHus tena
I'paduueckoe npeacraBiieHne HEPABHOMEPHOI0 NPSIMOJIUHEITHOT0 ABUKEH U
MexaHnuecKoe JBMKEHUE MPEJICTABISIOT rpaguyeckiuM cnocoOoM. 3aBUCUMOCTh




(U3UYECKUX BEIMYMH BHIPAKAIOT MPH MOMOITH GyHKIMKA. O003HAYAIOT:

(t) - usmenenue ckopocmu co epemenem
S(t) - usmenenue nepemewenus (nymu) co epemenem
a(t) - usmenenue yckopenus co epemerem
3aBHCHMOCTDH YCKOPEHHS OT BpeMeHH. Y CKOPEHHE CO BPEMEHEM HE H3MEHSICTCS, UMEET
MOCTOSTHHOE 3HaueHue, rpaduk a(t) - mpsMas IMHUS, TapaJUIeTbHAs OCH BPEMCHH.

ax,%/\
ax >0

W

t c

ax <0

3aBHCHMOCTb CKOPOCTH OT BpeMeHH. [Ipu paBHOMEPHOM ABMKEHUU CKOPOCTh
W3MEHSETCS, COTJIACHO TMHEHHON 3aBUCUMOCTH . I'pacduxom siBnsieTcs
HAKJIOHHAS JIMHHUSL.

0 /-

v=y,+at
IIpasuno onpedenenus nymu no epaguxy v(t): IlyTsb T€1a - 3T0 MII0IIAb TPEYTOJIbHUKA

(wnu Tpamnenun) noj rpaguKoM CKOPOCTH.
axr?
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v=at
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Sx =V0xt+_azL
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IIpasuno onpedenenus yckopenus no epaghuxy v(t): Y CKOpeHue Teja - 3T0 TaHT€HC yTia
HaKJIOHA rpaduka K ocu BpeMeHU. Eciu Teno 3ameanseT ABIKeHue, yCKOpeHue
OTPHIIATENBHOE, YT rpaduKa TYNOH, IIOATOMY HaXOIUM TaHT€HC CMEXHOTO YTJa.

YckopeHHoe asuxeHue 3amennenHoe OB
e M y M
Yy, < A‘ X Vs, = /\
Uy = = ’g o *'C
Ar
Ay
dy, % AN
a\ > 0 A\‘
>
0 0 tc 0
ay <0

3aBHCHMOCTD IMyTH OT BPEMECHU. HpI/I PAaBHOYCKOPCHHOM JIBUKCHUU ITYTh U3MCHSACTCA,

COIIACHO KBaJAPAaTHOM 3aBUCUMOCTHU . B KoopuHaTax 3aBUCHMOCTh
at’

X=X tyf+—

HMEET BUJI 2, I'padukom siBisieTCs BeTKa napaldoIbl.
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5. B3aumoneiicrue tea. Ilonsatue cuipl. [lpunmun cynepnosumun. Cujia

YHPYIOCTH, CHJIbI TPEHHSI.

OrtBer:




JKvi3HEHHBII OMBIT MOKA3bIBAET, YTO CKOPOCTH TeJIa MEeHsieTCs TOJIbKO B pe3yJbTare
AelCTBHS HA HEro APyroro reJa.

leticmeue men Opye Ha Opyea Ha3bIBAIOT B3aMMOJAEHCTBHEM.

Ecnu yenoBek, cuasmii B J10JIKe, OTTAIKUBAET OT Ce0sl IPYTYIO JOJKY, TO MPOUCXOIUT
B3auMoeiicTaue. O0e TOIKHU NPUXOAST B IBUKECHHE.

Y
w

B moBceiHEBHOM XKH3HU MBI TIOCTOSIHHO BCTPEUAEMCS C Pa3TMYHBIMU BUIAMU
BO3/ICHCTBUIT OJIHUX TeJN Ha apyrue. UToObl OTKPBITH JBEPh, HY)KHO IIOJCHCTBOBATHY Ha
HEE PYKOW, OT BO3JICHCTBHUS HOTH MY JISTHT B BOPOTA, JIAXKe MPUCAKUBASICH HA CTYJI, BB
JeiicTByeTe Ha Hero. B To e Bpemsi, OTKpBIBast IBEPb, MbI OIIYIIaeM €€ BO3CHCTBUE
Ha HaIlly pyKy, ICHCTBHE MsS4a Ha HOTY OCOOCHHO OIIYyTHMO, €CITH BBl UTpaeTe B pyTOOI
0O0CHKOM, a ICHCTBHE CTYyJIa HE TIO3BOJISIET HAM ynacTh Ha 1oJi. To ecTh JeiicTBue Beeraa
SIBIISICTCS B3aUMOJICHCTBHEM: €CITH OJHO TEJIO ACUCTBYET Ha APYroe, TO U JPYroe TEIO
JICHCTBYET Ha MEpBOE. DTU TPUMEPBI TIOJATBEPIKIAIOT BBIBOJ YYEHBIX O TOM, YTO B
IPUPOJIE MBI BCETIa UIMEEM JIENIO C B3aUMOJICHCTBHEM, a HE C OJHOCTOPOHHUM JICHCTBHEM.

Bennuuny, XapakTepHu3yIOIIyr0 B3aUMOJICHCTBUE TEJ, HA3bIBAIOT CUJIA.

Cuita — gusuueckas seuduna, KOmopas onpeoensenm mepy 8030elUCmausl 00H020 meid
Ha opyeoe.

F - o6o3HaueHme cHItbI
CuJjia — BeKTOpHasi BeJIMYUHA; OHA XAPAKINEPU3YEMC L.

. MoOynem (abCcontOMHOU 8eIUUUHON);
. HanpasieHuem,
. MOYKOU NPUTOIHCEHUSL.

—_—

F

N3mepsieTcs cuina mpu MOMOIIH IPUOOpa «OUHAMOMEMP).

Enunnna namepenus cunsl B MexayHapoaHnoit cucreme eaunuil (CH) - Hvromon,
o6o3nauenue [H].

Ecnu Ha Teno oqHOBpEeMEHHO NEUCTBYIOT HeCKoIbKo cuil (Hampumep,F1,F2 u F3) to mon
CUJION, IEMCTBYIOIIEN HA TEJI0, HY’)KHO IIOHMMAaTh PABHOACHCTBYIOLIYI0 BCeX
cuin: F=F1+F2+F3

IpuHIMD CyNepnO3UIIUM CHJII: eCiU Melo 83aUMOOelicmayent 00HO8PEMEHHO C
HEeCKONbKUMU Menamu, mo pe3yabmupylouman cuia, 0elcmsyowas Ha 0aHHoe meio, pagHa
6€KMOPHOI cymMe CUl, 0elicmEYIOWUX Ha MO Melo CO CMOPOHbL 8Cex Opy2ux meil.

JI1s1 3apsKeHHBIX Te:




OcHOBHBIC BU/IbI CHJI: CHJIA TSDKECTH, CUJIA TPEHUS, CHJIA YIPYTOCTH.
[Ipy cCONpUKOCHOBEHUM BYX JABHKYIIUXCS TEJI BO3HUKAET CUJIA, HAIIPABJICHHAS IIPOTUB
JBHKECHHUS U NIPENATCTBYIOIIAs IBUKECHUIO - CUJIA TPCHUS.

N PN

mg

Cuiia TpeHus - 5mo cuia, 603HUKAOWASL NPU OBUICEHUU 0OHO20 Meld NO NOBEPXHOCHU
0pY2020, NPUNOAHCEHHASL K OBUNCYWEMYCS MeNY U HANPABNeHa NPOMUE O8UNHCEHUS.

Cuna TpeHus - 3TO CHUjIa 3J1eKTPOMATHUTHOM NMPHUPOABI.

Bo3HUKHOBEHNE CHIIBI TPEHHSI OOBSACHICTCS ABYMSI IPUYHHAMU
1) llepoxoBaTOCTHIO TOBEPXHOCTEM
2) [IposiBneHuEM CHUI1 MOJIEKYJISIPHOTO B3aUMOJIEHCTBUS.

Cuuibl TpeHHs BCerja HalpaBJIeHbI 110 KacaTeIbHOM K COMPUKACAIOIIMMCS TOBEPXHOCTSIM
U MOAPA3AESIIOTCSH HA CUlbl MPEHUsl NOKOSL, CUTIbI MPEHUsL CKOIbICEHUsl, CUTIbL MPEHUs.
KayeHus.

Frp = Mm*N, rne m — koa¢ppuniuent Tpenus , N — cuja peakiiuu ornopsl.

CuJjia ynpyrocTs — cujia, KOTOpas BO3HUKAeT Ipu J1I000M Buje JeopMaluu Tel U
CTPEMUTCSI BEPHYTH TEJIO B IEPBOHAYATIBLHOE COCTOSHUE.

Fynpx = - K*X, rie k — sxectkocts Tena [H/M], X - aOCOMOTHOE yUTMHEHUE Tea.

Cuna ynpyroct neprneHAauKyaspHa MOBEPXHOCTH B3aUMOJCHCTBYIOIUX TE U
HarpaBiieHa BCEr/1a NPOTUB AeQOopMaLnu.

rpaBHTauHOHHble CHJIbI }IeﬁCTBy}OT MCXKIY BCEMHU TCJIAaMH — BCC TCJIa IIPUTATHBAIOTCA
Apyr K Apyry. Ho 5To NpuTskeHHe CyIecTBEHHO JIUILb TOT/a, KOTIa XOTs Obl OJHO U3
B3aMMO/IEHCTBYIOIIMX CHJI TaK K€ BEMKO, KaK 3eMJIs MU JIyHa.

D1eKTPOMATHUTHBIE CHJIbI JIEHCTBYIOT MEX/y 3apsSKeHHBIMI YacTULAMU. B aTomax,
MOJICKYJIAaX, ) KUBBIX OpTraHU3MaxX UMCHHO OHU ABJIAIOTCA I'NTaBHBIMH.

OO61acTh AiIePHBIX CHJI 0YeHb OrpaHudeHa. OHU 3aMEeTHBI TOLKO BHYTPH aTOMHBIX sJiep
(T.e. Ha paccTosHmEE 1072 cMm.)

Cnadble B3aUMO/IelCTBHS POSABIIAIOTCA Ha €M MEHBLINX PACCTOAHMUAX. OHU BBI3BIBAIOT
IpeBpaLIEHHE dJIEMEHTAPHBIX YACTHI[ IPYT B IPyTa.




6. 3akonbl HploTOHA
Otser:

OCHOBY AMHAMUKH COCTaBIISIFOT TpH 3akoHa HproToHA:

Ilepsbiii 3axkoH HbroToHA - CyIIECTBYIOT TAKUE CUCTEMBI OTCYETa, OTHOCUTEIHHO
KOTOPBIX IOCTYTATENbHO ABUXKYIIEECS TEIO COXPAHSIET CBOK CKOPOCTh IIOCTOSIHHOM, €CIIN
Ha Hero He JeHCTBYIOT Apyrue Tena (WK JecTBHe IPYTUX TeJl CKOMIIEHCUPOBAHO).

R=0; v=const

R - paBHOAEHCTBYIOIIAs BCEX CUJI, TPUIIOKEHHBIX K TEITY

V - CKOpOCTb TeNa

Bropoii 3akon HeroToHa — YckopeHue Telia nponopiyuoHaibHO CUjle, ICHCTBYIONIEH Ha
TEJIO0 U OOPATHONPONOPLMOHAIBHO MACcCe 3TOro TEJa.

s P
a=—
m

F — Cuna geiicTByromas Ha TEJIO
m — Macca Tena
a — YcKkopeHue Tena
Tpernii 3akon HeloToHa - Tena deticmgyrom opye na opyea ¢ cunamu, HanpaeieHHbIMU
800716 OOHOLL NPAMOIL, PABHLIMU NO MOOYIIO U NPOMUBONOIONCHLIMU NO HANPABLEHUIO.

F1— Cuna nelicTByromas Ha 2 TeJl0

F2— Cuna netictByromiast Ha 1 Teno

F1=-F2

OTH CUJIBL:

- IEVCTBYIOT BJOJIb OJTHOW MPSAMOI;

- HaIpaBJICHbI B MPOTHUBOMOJIOKHBIE CTOPOHBI;

- PaBHBI IO BEJIUYUHE;

- IPWJIOXKEHBI K Pa3HbIM Te€JIaM, II03TOMY HE YPABHOBEIIMBAIOT APYT APYra;
- OJJMHAKOBOW IIPUPOJBL.

7. Cuiia TsizkecTH. 3aKOH BCeMHPHOTo Tsirorenus. Bec Tena. HeBecomocTs.
Ortser:
Cuia TSKeCTH — cuia, ¢ Komopou meia npumseuaromces K 3emie, cuia npumsiceHus
6cex mei k 3emie 6oauU3U ee NOBEPXHOCMU.
Frsoe = mg

m - Macca Teja

g=93481 M/t — YCKOpPEHHUE CBOOOIHOTO Ma/IeHUS] Ha OBEPXHOCTH 3EMIIH.

Cuna msdxcecmu 3mo 2pasumayUoOHHAA CUNA, NPUTIONCEHHAS K YeHMP)Y meaa U
6cez20a Hanpasiena K yenmpy 3emau. (BEpTUKAIBLHO BHU3 K TOBEPXHOCTH 3€MJIH )

3axon ecemupnozo msazomenus. Bee Tejia NPUTATUBAIOTCS APYT K APYry € CUJION,
MOAYJ1b KOTOPOil MPSIMO NPONOPUHOHAJIEH NPOU3BEIEHUI0 HX MACC U
00paTHONPONOPIHOHAJIEH KBA/IPATy pPaccTOSTHUA Mexkay HUMH. (0TKpHIT Y. HeroToHOM
B 1682 rony)




Fogii
¥ - 3aKOH BCCMUPHOTO TATOTCHMS.

G — mocTosiHHAst BCEMUPHOTO TATOTSHUS WM TPABUTALMOHHAS IOCTOSHHAS.

G =6,67 - 10 ™ H-m?/xr?

Cuny TSKECTH ¢ KOTOPOU Tea MPUTITUBAlOTCA K 3eMile, Hy)KHO OTJInYaTh OT Beca Tena. B
OTJINYUE OT CHJIbI TSKECTH, SABJISIFOLIEHCS TPAaBUTALIMOHHON CHUJION, MPUIIOKEHHOM K
TEIy, BEC — 210 YNpYy2das Culd, NPULONCEHHAs K onope uiu noosecy (T.€. K CBSI3N).

Bec Tesa — smo cuna, c komopoti meno 6 pe3yiomame NpumMsNiCeHUs K 3emae oelicmeayem
Ha onopy uau noosec.

O6o3nayvarot P, en. nsmepenus HproToH [ 1H].

Ecnu Teno HemoABUKHO OTHOCHTEIBHO ONOPHI MK moABeca, To P=F,=mg, To ecTs Bec
TeJa paBeH cuiie TshkecTu. Ho 3Th cHilbl NPHJI0KEeHbI K PA3HBIM TeJiam!
Ecnu onopa n1BUXETCS ¢ yCKOPEHUEM a BHU3, TO BeC TeJla, IBHAKYIIErocsi ¢ yCKOpeHueM
BHHU3 YMEHbIIAETCS.

Va ujn,-:r

alo
. o
mg ‘p

ma = mg - N - Bropoii 3akoH HeroToHa

N =mg - ma
P=N=m(g-a)
P <mg

Ilaoenue men 6 6axyyme 6e3 HauanbLHOU CKOPOCMU HA3bIBAEMCS CBOOOIHBIM MaJeHUEM.
[pu cBOOOIHOM MageHun a=g u3 Gopmyisl P=m(g - g) cienyer, uro P = 0, T.e. Bec Tena
0TCyTCTBYET. ['OBOPAT, UTO TENO HAXOOUMCA 8 COCMOAHUU HEBECOMOCHU.

HeBecomocThb - cocmosinue mena, npu Komopom OHO 08UNCEMCSL MOIbKO NOO Oelcmauem
CUJIbl msocecmu.

8. UmnyJabc Tesaa. UMnyabe cuibl. 3aK0H cOXpaHeHHs HMITYJIbCa
Ortser:
HNmnyabcoMm Tella Hazvlearom 6eKMOPHYIO 8elUUUHY, PABHYIO NPOU3BEOEHUI0 MACCL Meld

Ha e2o ckopocmbub.
-

p=m-90
p - UMITYJIBC TCJIA, KI*M/C

m - macca Teia, Kr
-

U . CKOPOCTH TeJa, M/C
NMmmynbe Tena HanpaBJieH B TY K€ CTOPOHY, YTO U CKOPOCTH TeJia.

-

A U p
m} > s

Ennnnueii usmepenns umnynsca B CU aBisiercs 1 kr-m/c.




Dusuueckas eejludura, pasHas np0u36edeHu70 CUJIbl Ha epemsl ee ()eﬁcmeu}z,
Ha3bIBACTCSI UMITYJIbCOM CHJIBI.

—_—
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NmnynibC Cuilbl TaKkKe SABISECTCS BEKTOPHOM BeJITMYMHOIA.
HMmnyabc cuiibl paBeH U3MEHEHHI0 nMIyJibcea Tea (/1 sakon Hviomona 6 umnyibcHou

F-At=m-9, —m-9Y;
3aKoH coXpaHeHHsI UMITYJIbCA.
my '191 +m.2 "192 = my '191’+m.2 "192’

B 3amMKHYTOI1 cucTeMe BEKTOpHAasi CyMMa MMITYJIbCOB BCeX TeJl, BXOASIIMX B CHCTEMY,
0CTaeTCsl MOCTOSTHHOM MPH JII00bIX B3aUMOAECTBHAX TeJI 3TOH CUCTEMbI MeKI1y CO0O0M.
m1,m2 - MaCChbI B3aHMOl[efICTYIOHlHX TCJ, KI'

gopme):

- —
U 1, U 2 - CKOPOCTH T€JI JI0 CTOJIKHOBEHHUSI, M/C
— —
U 1, U 2' - CKOPOCTH T€JI IMOCJIC CTOIKHOBEHUS, M/C
9. Mexannyeckasi padboTa 1 MOIIHOCTH. ETUHUIIBI H3MepeHusi pa60Thl 1 MOIIIHOCTH.
Otser:
Mexanu4eckasi padbora — 5mo CKanApHAs 6eIUYUHA, PABHAS NPOU3BEOEHUIO MOOYIIS CUTbL,
Oelicmsylowell Ha meio, Ha MOOYlb NepeMeujeHUs U Ha KOCUHYC Yela MexcOy 8eKmMOopoM
CUTbL U BEKMOPOM nepemewjenust (Ui cKkopocmu).
A=Fscosa
O603HaueHus:
A - Mexannueckas paboTa
F - Cuna, neiicTByromias Ha TeJIO
S - Ilepemeriienne, KOTOPOE TEJIO COBEPIIAET MO ACHCTBHEM CHIIBI
a - Yron Mexay HalpaBJIe€HUEM JCHCTBUS CUITBI K BEKTOPOM MEPEMEIICHUS
Pabota siBnsieTcst ckansapHoi BenudrHo. OHAa MOXKET OBITh KaK MOJIOKHUTEIIbHA
(0° < a <90°), Tak u otpunarensHa (90° < a < 180°). Ilpu a = 90° pabota, coBepiiaemas
CUJIOH, paBHA HYJIIO.
B cucreme CU pabota uzmepsiercs B a:koyasax (J:x).
[1 Ix=1 H-m]
PaGora cuibl, coBepiiaeMasi B € IMHUILY BPEMEHHU, HAa3bIBAETCS MOUIHOCTHIO.
Momnoctb N — uszuueckas éenuuuna, pagnas omuouienuio pabomul A K NPOMENCYMKY
8peMmenlU t, 8 meueHue KOmopo2o cogepulena sma paboma:.
N=A/t
B Mexnynapoanoit cucreme (CH) enuHuiia MouiHocT HazbiBaeTcs BarT (BT).
Buecucremnuas equnauna Mourgoctu 1 i1.c.=735 Bt

10. Kuneruueckas 3Heprusi. [loreHuHaJIbLHasi JHEPrus TeJa MOIHATOTO HAJY
noBepxHocThbI0 3emuin. IloTennuanbHas 3Heprus ynpyro 1e¢opMupoBaHHOIO TeJa.
3aKoH coXxpaHeHHs MOJHON MeXaHU4eCKO! IJHePruM.
Ortser:

MexaHuuyeckasi JHePIrusl TeJIa — 910 CKANAPHAA 8eIUYUNHA, PABHASL MAKCUMATIbHOU
pabome, KOmopas modxicem Oblmb COBEPULCHA 8 OAHHBIX VCOBUSIX.

O6o3nauaercsa E.

Enununa suepruu B CU [11x = 1H*Mm|

PaznuuaroT 1Ba BUIa MEXaHUYECKOUN SHEPTUHM — KUHeTHYecKass Ex v moreHnuaabHas
Ep sneprus.

[TonHast MmexaHnyeckasi SHEprus Tejla paBHA CyMME €ro KHHETHYECKOM M MOTEHIMAIbHON




sHepruii E =Exk + Ep

KuneTrnueckasi 3Heprusi — 3T0O SHEPTUs Tena, 00yCIOBICHHAS €ro ABMKCHUEM. JTO
dbuznyeckas BeIMUMHA, paBHAs TOJIOBUHE MPOU3BEACHUS MAaCChl TeJla Ha KBaApaT €ro
CKOPOCTH.

m - mMacca Tena
- CKOpOCTb Tena

IoTeHuuanbHast JHEPTUS — SHepeusi meid, 00YCL08/IeHHASE 83AUMHBIM PACNONONCEHUEM
83AUMOOEUCMBYIOWUX MedcOY cOO0U mell Ul yacmell 00H020 meid.

IMoTeHuuanbHasi JHEPTrHUs TeJIa B MOJIe CHIBI TSKeCTH (TIOTCHIIMATBHAS YJHEPTUs Tela,
MOJAHATOTO HaJl 3eMJIEH ):

Ep =mgh

m - Macca Tena

g - YCKOpeHHEe CBOOOTHOTO TaICHUS

h - BbICOTa MOIHATHS TeJa Hal HYJIEBBIM YPOBHEM (HaJI TOBEPXHOCTHIO 3eMIIH)

[TorennuanpHast SHEPTHs YIPYro aeGOpMUPOBAHHOTO Tea:

k - koauieHT ynpyroctu ()KeCTKOCTh TeJa)

X - abcomtoTHas nedopmarus (yIIMHEHUE Tea)

3aKoH cOXpaHeHHsl JHEPTHH B MEXaHWYCCKUX MPOLIECCAX: CYMMA KUHEMUYECKOU U
NOMEHYUANbHOU IHEPSUU MeJl, COCMABIAIOWUX 3AMKHYMYIO CUCTEM) U
83AUMOOEUCMBYIOWUX MeHCOY COOOU CUNAMU MALOMEHUS U CULAMU YAPY20CMU, OCIAemcs
HeU3MeHHOLL.

E =FEx + Ep = const

I[Monasi MexaHu4YecKasi JHEPIrusi 3AaMKHYTOH CUCTEMbI TeJl, B3aUMO/1eiCTBY IO X
Mex1y c000H TOJIbKO KOHCEPBATHBHBIMH CHJIAMHU, NIPH JIOOBIX IBHKEHUAX ITHX TeJl
He u3Mensiercsi. [IpoucxoasiT Juib B3auMHbIE NPeBPallleHNs] OTEHIIHATIbHOM
JHEPIruM TeJl B HX KHHETHYEeCKYI0 JHePruli0,  HA000pOT, WJIM Nepexo/l SJHEPIruu OT
O/IHOTO TeJIa K IPYyromy.
Pa3BepHyThlii OTBET
Ecnu Teno cnoco6HO coBepInTh paboTy, TO TOBOPSIT, YTO OHO OOJIaaeT SHEPTHUEH.

MexaHn4yecKasi JHEPIrusl TeJa — 910 CKAIAPHAS 8eIUYUNHA, PABHAS MAKCUMATbHOU
pabome, KOmopas Moxcem ObIMb COBEPUIEHA 8 OAHHBIX YCI0BUSIX.

O6o3nauaetrcst E Eqununa sueprun 8 CU [11:x = 1H*Mm]

Mexanunuyeckasi pabora ecTb Mepa U3MeHEHUs FJHEPTUU B Pa3IHYHBIX Mpoieccax A
= AE.

PaznuuaroT 1Ba Bua MEXaHHYECKOM SHEPTHHN — KHHeTHYecKasi Ex 1 moTeHIuaJIbHas
Ep sHeprus.

[TonHas mexaHnyeckasi SHEprus Tejla paBHA CyMME €ro KHHETUYECKOW M MOTEHIMAIbHOU
SHEPIruu

E=Ex+Ep

Kunernueckasi 3Heprusi — 3T0O SHEPTUs Tena, 00yCIOBICHHAS €ro ABIKCHUEM.

Quzuueckas eIUUUHA, PABHAS NONOBUHE NPOU3BEOEHUS MACCHL Meld HA K8aopam e2o
CKOpOCMU, Ha3vl8aemcsi KNHETHYeCKOo JHepruen reJia:

mv°

=g

Kunernueckast sHeprust — 310 dHeprus ABrkeHus. KnHetnueckast 3Heprus Tena Maccou m,
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JBWDKYILETOCS CO CKOPOCThIO ¥ paBHa paboTe, KOTOPYIO TODKHA COBEPIIUTH CHUIIA,

IMPUIIOKECHHAA K MMOKOAIEMYCH TEITY, YTOOBI COO6H_II/ITB €MY 3TY CKOPOCTE:

Hapsiny ¢ KHHETHYeCKO# SHeprue Win SHEpPTrueil IBMKEHUS B (PU3UKE BAKHYIO POJIb
UI'PAET MOHATUE MOTEHIUATbHON YHEPIUH WM JHEPrUH B3aUMOJCIHCTBUA TeJl.

IoTeHuuanbHast JHEPIUS — dHepeus meid, 00YCl06IeHHASI 83AUMHBIM PACNONIOHCEHUEM
83aUMOOCUCMBYIOWUX MedHcOY co00U men Ul yacmeti 00HO20 meJd.

[ToHsTHE MOTEHIIMATILHONW YHEPTUU MOXKHO BBECTH TOJIBKO JJISl CHJI, pa00Ta KOTOPBIX He
3aBHCHT OT TPACKTOPHH JABHKECHHS TeJIA U ONpelessieTcs TOAbKO HAYaJIbHbIM U
KOHEYHBIM N0JI0KeHUsIMU. Takne CHIIbl Ha3bIBAIOTCSI KOHCepBaTUBHbIMU. PadoTta
KOHCEPBATHBHBIX CHJI HA 3aMKHYTOM TPACKTOPHUH PaBHA HYJIIO.

CBOIICTBOM KOHCEPBATUBHOCTH 00J1a/Ial0T CHJIA TSZKECTH U CUJIAa YHPYrocTu. s oTux
CHJI MO>KHO BBECTH MOHATUE IOTEHIUAIBHON SHEPTUH.

IHoTeHumanbHas 3Heprus Tejia B MoJie CHJIbI TSAKeCTH (IIOTEHIMAIbHAS YHEPT U Tea,
MOHATOTO HAJT 3eMJIEH ):

Ep =mgh

Omna paBHa paboTe, KOTOPYIO COBEPILACT CUJIA TSHKECTH MPH OIYCKAHUM TeJla Ha HYJeBOU
YPOBEHb.

[TonsATHE NOTEHIMAILHONW YHEPTUU MOXKHO BBECTH U JJI YIPYIO# CHJIbI. OTa CUJIA TAKKe
o0sanaeT CBOMCTBOM KOHCEPBATUBHOCTH. PacTaruBas (i c:xumas) Ipy>KMHY, Mbl MOXKEM
JIeNIaTh 3TO PA3JIMYHBIMU CLIOCOOAMH.
rze k — ®KecTKOCTh MPYKHHBI.

IMoTreHuuanbHasi 3Heprus ynpyro 1egpopMupoBaHHOIO TeJIa pagHa pabome Culbl
ynpy2ocmu npu nepexooe uz 0aHHO20 COCMOSIHUSL 8 COCMOsAHUE C HYN1e80l 0eopmayueti.

Ecnu Tena, cocTaBisomye 3aMKHYTYI0 MEXaHUYECKYI0 CHCTEMY, B3AUMOJECHCTBYIOT
MEX1y COOOH TOJIBKO CHJIaMU TATOTEHHS U YIIPYTOCTH, TO paboTa 3THX CHUJI paBHA
VM3MEHEHUIO NMOTEHIMAJIBbHON SHEPTUU TEJ, B3ITOMY C IPOTUBOIOJIOKHBIM 3HAKOM:

A =—(Ep2 - Epl).
[To TeopeMe 0 KHHETUYECKOM SHEPruu 3Ta paboTa paBHA H3MEHEHUIO KHHETHYECKON
DHEPTUHU TEII:
A =Ek2 - Ekl

Cnenosarenpio Ek2 —Ek1 =—(Ep2 —Epl) wm Ek1l + Epl = EK2 + Ep2.

CyMMa KMHETHYeCKOH M MOTEeHUMAIbHOH YJHEPIUHU TeJl, COCTABJISIIOINX 3AMKHYTYI0
CHCTEMY M B3aHUMO/IeliCTBYIOIINX MEKAY cO00H CHIaMM TATOTEHUS U CHJIAMM
YIPYIrOCTH, OCTAETCH HEU3MEHHOI.

OTO yTBEPKICHUE BBIPAKACT 3AKOH COXPAHEHUA IHEPUU B MEXAHNYECKHUX IIPOLECCaX.
OH sBIIsIeTCS CIIEACTBHEM 3aKOHOB HBIOTOHA.

Cymmy E = EK + Ep Ha3bIBaIOT M0JIHOW MEeXaHNYECKOH IHEPrHei.

IMosHass MexaHUYeCKasi JHEPTUs 3AMKHYTOM CMCTEeMbI TeJl, B3aMMO/1eiiCTBYOLIMX
MexKIy c000i TOJIbKO KOHCEPBATHBHBIMH CHJIAMHU, NPH JIOObIX IBHKEHUAX ITHX TeJl
He u3MeHsiercs. [IpoucxoasaT Muib B3auMHbIe PEeBPALEHUS MOTEHIUAIbHOM
JHEPIrUuM TeJl B HX KHHETHYECKYI0 JHEPruli0,  HA000pOT, WJIM Nepexol SIHEPIruu OT
OJIHOTI'0 TeJIAa K APYromy.

E = Ex + Ep = const




11. Mexanu4deckue kojiedoanus. [lapameTpspl Ko/1€6aTeILHOTO IBUKEHUSI. YPaBHEHHUE
rapMOHHMY€CKOr0 KoJieOaHusl.

Otser:

Mexanuueckue KojiedaHusi — IEPUOJIUYECKHU MOBTOPSAIOLIEECS IEPEMELIEHUE MAaTEPUATBHON
TOYKH, [P KOTOPOM OHAa JBHXKETCS MO0 KaKOM-THO0 TPaeKTOpUU MOOYEPEIHO B ABYX
IMPOTHUBOIIOJIOKHBIX HAIIPABJICHUAX OTHOCHUTCIIBHO ITOJIOKCHHUA yCTOfI‘-IHBOI‘O paBHOBCCHUA.
Il'apMoHnyeckne Ko/J1e0aHMA — MPOCTEHIINE MEPUOJUYECKUE KOJIeOaHUsI, MPU KOTOPBIX
KOOpJIMHATa TeJla MEHSAETCS 10 3aKOHY CHHYCa UM KOCUHYCA!

x=Asin(@i+@,) nm  x= Acos(wr+ @, ),

r7e X — KOOpMHaTa Tella — CMEIICHHUE Tejla OT MOJIOKCHHS PABHOBECHS B JIAHHBI MOMEHT
BpeMmeHu; A — ammiutyna konebanuid; ot+@0 — dasza konebaHMif; ® — IHKIWYECKAs
yacrora; (@0 — HavampHas Qasa.

AMILIUTYAQ KoJIeOaHMii — MOIyJdb HauOONBIIETO CMELICHHS Tella OT IOJIOKEHHS
pPaBHOBECHS.

O603Hayenne — A(Xmax), eTMHHIBI H3MEPCHUS — M.

®a3a KoyiedDaHMH — 5TO BEIMYMHA, KOTOpas OIPEICNIIET COCTOSHUE KOJeOaTeIbHOM
CHCTEMBI B 000 MOMEHT BpPEMEHU.
O6o3HaueHue — ¢, eAMHULIBI U3MEPEHUS — paj (paauan).

@aza kosebaHW — 3TO BEIMYMHA, CTOSIMIAs IO 3HAKOM CHUHYyca MM KocuHyca. OHa
IIOKa3blBa€T,  Kakas  4acTh  Ilepuoja  Opoluia  OT  Hadana  KojeOaHW.

¢0 — HauanpHas (a3a KojacOaHMIA.
Ilepuoa kose6anmii — TO BpeMs OJHOTO IMOJTHOTO KOJIeOaHHUs.
O6o3nauenue — T, eAMHUIIBI U3MEPEHUS — C.

r="L
N

YacroTa Koae6aHuii — dTO YHCIIO TIOTHBIX KOJICOAHUH B €JMHUILY BPEMEHH.
O6o3HaYeHue — v, eAUHUIB! BpeMenu — ¢ L umu ' (Cep).
[Tepuox u yactoTa KosebaHU — B3aUMHO OOpaTHbIE BETUUHHBIL:

1 1

[=— v=—,

Vv T
Hukanyeckas 4acToTa — 3TO YUCIIO KoJieOaHui 3a 2n CeKYH]I.
O6o03HaueHue — o, €AMHULBI U3MEPEHUs — pajly/c.

2
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12. MaTemMaTH4YeCKHii ¥ NPYKNHHbIH MassTHUKHU. [Ilepuoabl UxX KoJedOaHMii.
IIpeBpamenue JHEPIruy NPU MeXaHMYECKUX KOJIeOAHUAX.
Ortser:
MareMaTu4ecKMii MAITHUK - 9710 Men0 HeOOIbUUX PA3MEPOS, NOOBEUEHHOe HA MOHKOU
HepacmsI’CUMOL HUMU, MACCA KOMOPOLL NPEHeOPeNCUMO MAld NO CPABHEHUIO C MACCOU
meia.
[Tepuon xonebanuii MaTEMaTHUYECKOTO MasiTHUKA!

21 !
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HepI/IO,Z[ KOJICOAHHMI MaTEMaTHYSCKOI0 MasSTHHUKA 3aBUCUT OTAJIMHBI HUTHU U OT YCKOPCHU A




CcBOOOJIHOTO Na/IeHUsI TOM MECTHOCTH, TJI€ YCTAaHOBJICH MasTHUK.
IIpy:KMHHBI MAATHHK - 5110 2PY3 HEKOMOPOU MACCHbl M, NPUKPENTIEHHBIU K NPYICUHE
arcecmrocmu k, 6mopoii Koney Komopou 3aKkpenieH HenoO0BUICHO.
Ilepuoa T rapMoHNUYECcCKUX KoeOaHU TPy3a Ha MPYKUHE PaBEH
2m m

=—=2 —_—
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[Tepuon konebaHmii MPYKMHHOTO MAsTHUKA 3aBHCUT OT MACChI TPy3a M OT KECTKOCTH
PYKHUHBIL.
IIpu rapMoHnYeCcKUX KOJIe0AHUAX MPOUCXOIUT MEePHOIHYECKOe MPeBPallleHue
KHHETHYECKOH JHePpIruu B MOTEHIIHAJIbHYI0 1 Ha000poT. Eciu B KoebaTenpHOl cucTeme
OTCYTCTBYET TPEHHE, TO MOJHASA MeXaHUYeCKasi JHEPTrus NP MeXaHMYEeCKUX
KO0JICOAHMSAX 0CTAETCS HEM3MEHHOM.
Jliisi MaTeMaTH4YeCKOro MasiTHUKA MOJIHAS MeXaHUYecKasi JHeprusi paBHa:

Y

g=8+8 =——+m

k ? 2 g

[Tpy MaKCMMaJILHOM OTKJIOHEHHH TeJa OT IOJI0XKEHHS PABHOBECHS €TI0 CKOPOCTb, a
CJIEI0BATEIIbHO, U KHHETHYEeCKasl JHEePIrus PaBHbI HYJI10. B 3TOM

HOJIOKEHUN MOTEeHIHAJbHAS JHEPTUsl KOJIEOIIoLIerocs Tejla J0CTUraeT MAKCMMAIbHOT0
3HAYeHUs. B nog0XxeHN MaKCHUMaJIbHOTO OTKJIOHEHUS IOJIHAS JHEPIrUs
MATeMaTH4Y€eCKOIr0 MATHMKA PaBHA NOTCHIHAJbHON JHEPIHHU TeJla, NOAHATOr0 Ha
BbICOTY h:

(B = 118

3nech hm — MakcuManbHast BBICOTA MOIbeMa MAsTHHKA B [10JI€ TATOTCHHS 3EMIIH.
Korza teno npu cBoeM JBHKEHHUH ITPOXOAUT Yepe3 MO0KeHHe PABHOBECHUS, €T0 CKOPOCTh
MaKCHUMaJibHa, 3HaYUT, B 3TOT MOMEHT OHO 00JIaZlaeT MAKCUMAJIbHON KHHeTHYecKOoii
3Heprueii. Temo HaXOUTCS Ha BBICOTE HYJIEBOTO YPOBHS, 3HAUUT, B ’TOT MOMEHT OHO
o0ajaeT Hy/1eBOM NMOTEHUMAJIBHOM IHepruei. YBeIuueHne KHHETHYEeCKOM SHeprun
IIPOMCXOAMT 34 CUET YMEHBIIECHNS TIOTEHINAIbHOW JHEPIUH.
IIpu IpOX0KAEHNN MTOJIOKEHUSI PAaBHOBECHUS ITOJIHAS SHEPTUs PaBHA KUHETUYECKOW DHEPIUU
Tena:

2

mv,
= B
Teno mpockakuBaeT MOJIOKEHUE PABHOBECHSI 110 3aKOHY nHepuuu. [Ipu nanpHeimem
JIBIDKEHUHM HaUMHAeT YBEJIMUMBATHCS MOTEHIMAIbHAS SHEPTUs 3a cUeT yOblIn
KMHETUYECKOU SHEPTUU U T. 1.

351ech Xm — MaKCUMaJIbHOE 3HaYEHUE OTKJIOHEHHS MasiTHUKA OT MOJIOKEHUS
paBHOBECHS], Vm — MAaKCUMAJIbHOE 3HAYEHUE €0 CKOPOCTH.

E e =

13. Mexanuyeckue Bo1HbI. [lonepeunsie 1 NpoaoibHbIE BOJIHBI. [loHsATHE PpOHTA M
AJIMHBbI BOJIHBI.

OrtBer:

[Ipomecc pacripocTpaneHus KojieOaHU B yIPyTro cpeje,

Ha3bIBACTCSI MEXAaHMYECKOM BOJTHOM. A Tella, KOTOPHIE BBI3BIBAIOT PACIIPOCTPAHSIOLINECS B
cpelne yrupyrue MEXaHM4eCKue BOJIHBI, HA3bIBAIOTCSI HCTOYHHUKAMHU BOJIH

B 3aBucHMOCTH OT HanpaBJIeHUs1 KOJIe0AHMI YaCTHUI] CPEABl OTHOCUTEJIBHO HAIIPABJICHHUS




pacnpoCTpaHEHUs BOJIHBL, PA3JIMYAIOT NONepeYHble U MPOA0JIbHbIe BOIHBI.

ITonepeyHo¥#i BOJIHON HA3bIBAETCS pacpOCTPaHEHUE KoJIeOaTeIbHOrO Mpoliecca B cpee,
IpU KOTOPOM YacTHULIbI CPEbl KOJEOIIOTCS EPIEHAUKYISPHO HapaBJIEHUIO
pacnpocTpaHeHHs BOJHBL. PaccMOTpeHHBIN TpUMep KosieOaHUil IIHYypa SIBIISIETCS. MOJAEIIBIO
BO3HHUKHOBEHUS U PAaCIIPOCTPAaHEHUS IIONIEPEUYHOM BOJIHBI.

IIponoabHOii BOJIHOI Ha3bIBacTCS PacCpOCTPAHEHUE KOJICOATEILHOTO Mpoliecca B Cpefie,
IIPU KOTOPOM YacTHUIIbl CPEbl KOJIEOIIOTCS BOIb HAIIPABICHUSI PACIIPOCTPAHEHHSI BOJIHBI.
[TpruMepoM MPOJOIBHBIX BOIH MOXKET CIIYKHUTh PACIPOCTPAaHEHHE KOJIeOATEIbHOTO
Iporecca BI0JIb psfia IapUKOB, KOTOPBIE CKPEIUIEHBI IPYT C APYTOM OJMHAKOBBIMU
IPYXUHKaMHU.

Bua BoJIHBI 3aBHCHT OT BHa AedopManuu

cpensl. IIpogoabHbIe BOJIHBI 00YCIIOBIEHHI AedopManueil pacTsKeHHU U CKATHS, NOIIe
peunbie — aedopmanmeii casura. [1oaToMy B razax v )KUAKOCTAX, B KOTOPBIX YIIPyTHe
CUJIbI BO3HUKAIOT TOJIBKO IIPU CKATUH, PACIIPOCTPAHEHUE TIONIEPEYHBIX BOJIH HEBO3MOXKHO.
A TIpOJOJIBHBIE BOJIHBI MOT'YT BO3HUKATh U PACIIPOCTPAHATHCA B BELECTBE, HAXOIALIMMCS B
JTF000M COCTOSTHHH: TBEPJOM, JKUIKOM U Ta3000pa3HOM.
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BousiHe npucyiy Bce XapaKTepPUCTHKH, KOTOPbIE COOTBETCTBYIOT KOJI€OAaTEIbHOMY
JBUKCHHUIO: aMILIMTY/1a, IePHOJ K0J1e0aHHUs U YACTOTA.

AMILIMNTYIAa — 3TO MaKCUMaJIBHOE CMEILEHUE TeJIa OT I0JI0KEHUSI PABHOBECHUS.
[TpoMexyTOK BpEMEHH, B TEUEHHE KOTOPOTO TEJIO COBEPLIAET OJHO MOJHOE KojebaHue —
3TO MEePHOL.

A 4ucio xoneOaHUil B €AMHUILY BPEMEHHU HAa3bIBACTCS YACTOTOM KoJIe0aHMii.

Wnu juimHa BOJTHBI — 3TO PAacCTOSIHME MEXY ABYMS OJMrKalIIMMU TOUKaMu Oeryien
BOJIHBI, KOTOPBIE KOJIEOIIOTCS B OJIMHAKOBOM (ase.

B ToM, uTO 3TH JBa BapHaHTa ONpeeNeHHs! JUIMHBI BOJHBI PABHONPABHBI, JIETKO YOS TUTHCS,
[IPOAHAIM3UPOBAB PA3BUTUE BOJHOBOIO MPOLIECCa, TPEICTABICHHOIO HA PUCYHKE.
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Ecnu u3BeCTHBI IEPHOT M CKOPOCTh PACIIPOCTPAHEHHUS BOJHBI, TO, COTJIACHO TIEPBOMY
BAPUAHTY OIpPEAENICHHUs], ITTUHBI BOJHBI paBHA MPOU3BEICHHIO €€ CKOPOCTH U NIEPHO/IA.
OJIMHAKOBOM YaCTOTHI C MOCTOSSHHOM pa3HOCThIO (a3.

14. OcnoBuble nonoxenuss MKT. Iuddy3us u 6poyHoBcKoe ABHKEHHE.
Orser:




OcHoBHbIMU TTOJ10keHUSIME MKT sBIsAIOTCA clieytomue Tpu yTBEPKICHUS.

1. JItoGoe BemecTBO COCTOUT U3 MENbYANIIINX YACTULl MOJIEKYN U aToMOB. OHH
PacIoJIOKEHBI B IPOCTPAHCTBE AUCKPETHO, TO €CTh HA HEKOTOPBIX PACCTOSHUSIX IPYT OT
Apyra.

2. ATOMBI WJIK MOJIEKYJIbI BEIIECTBA HAXOSATCS B COCTOSIHUM OECIOPSA0YHOIO
JIBIKEHUSI(3TO IBUKEHUE HA3bIBAETCS TEIJIOBBIM JIBHXKEHHEM ), KOTOPOE HUKOT/Ia HE
IIpeKpaIaeTcs.

3. ATOMBI WJIM MOJIEKYJIBI BEILIECTBA B3aUMOAECHCTBYIOT APYT C APYTOM CUIIAMU IPUTSKEHUS
Y OTTAJIKUBAHUsA, KOTOPBIE 3aBUCIT OT PACCTOSIHUI MEX/1y YaCTHIIAMHU.
SApxum noareepxkacHueM nepsoro noynoxenuss MKT ciyxut takxke oughghysus —B3auMHoe
IIPOHMKHOBEHUE COMPUKACAIOLINXCS BELECTB APYT B Apyra.

E1e olHUM J0Ka3aTeNbCTBOM BEUHOT'O Xa0THUECKOIO ABM)KEHUS YaCTUIL BELECTBA
ABIIIETCSL OpOYyHOBCKOe OsudiceHue. Tak Ha3bIBaeTCsl HEMPEPBHIBHOE OECIOpsI0UHOE
JBIKEHHE GPOVHOSCKUX Yacmul — TBITHHOK MM KPyNUHOK (pasmepamu 107° — 10-%cm),
B3BELIECHHBIX B KUJIKOCTHU WJIM rase.

15. UpeanbHblii ra3, ero oCHoOBHbIe CBOMCTBA. /laB/ieHHe ra3a, eIMHUIbI 1aBJIeHUs.
OTtBerT:

IIpy n3y4eHnM CBOMCTB PEABHBIX I'a30B MOJB3YIOTCS YIIPOIIEHHON MOAEIIBIO — HJI€AJIbHBIM
ra3om.

W neansHbIM ra30M HAa3BIBAIOT TAKOHU T'a3, UIsl KOTOPOTO MOXKHO MpeHeOpedb pa3MepaMu
MOJIEKYJI, CUJIaMHU MOJIEKYJISIPHOTO B3aMMOJIEHCTBHS; COYJAapEHHs MOJIEKYJI B TAKOM ra3e
MIPOUCXOMAT MO0 3aKOHY COyJIapeHUs YIPYTuX mapoB. B sHepreTnyeckoM OTHOIIEHUN
MOJIEKYJIbI HIeaIbHOTrO ra3a 001a1al0T KWHETUYECKOWM SHEPTUel U MOUTH He 00Ja1atoT
MMOTCHITNAITBLHOM.

PeanbHble Ta3sl BeAyT cedst MoA00HO UAeanTbHOMY T'a3y IPHU JOCTATOUHO OOJIBIIUX
Pa3psSLKEHUSIX.

CocTosiHME HEKOTOPO MacChl Ta3000pa3HOro BEIIECTBA XapaKTEPU3YIOT 3aBUCUMOCTh JIPYT
OT apyra (U3NYeCKHMH BETUIMHAMU, HA3bIBACMBIMH TTapaMeTpaMu COCcTOsTHUSA. K HUM
OTHOCSTCS 00beM V, fAaBiieHue p u Temneparypa T.

Enuanmna o6sema B CU — 1 m° [VI=1 M.

JlaBnenue raza — ¢pu3nueckas BeJIMYHUHA, paBHAs OTHOLIEHHIO cuiibl F, aeiicTByromeit Ha
AJIEMEHT MOBEPXHOCTH HOPMAJIBHO K HEH, K TJIOMIAIH S ATOTO 3JIEMEHTa

Enunnna nasnenust 8 CU — nackane. 1 H/m? = 1 Ia.

Bnecucremuble enMHUIBL: TeXHUYECKas atMocdepa lar = 9,81%* 10* Ia;

®usnueckas armocdepa latm = 1,013%10° ITa;

16. DaexTpuyeckuii 3apsii. 3aK0OH cOXpaHEHUS YIEKTPUYECKOro 3apsaaa. 3aKoH
KyJiona.

OrtBer:

Onexmpuueckuii 3apad — 310 puznyeckas BeJIUYNHA, XapaKTepu3ylouasi CBOiicTBO
YaCTHL WM TeJl BCTYNATh B 3JIeKTPOMATHUTHBIE CUJIOBbIE B3aUMOdeHCTBHA.
DneKTpUYecKuid 3apsi] 00bIIHO 0003Ha4YaeTcss OykBamu ( win Q.

COBOKYITHOCTb BCEX M3BECTHBIX IKCIIEPUMEHTAIBHBIX (DAKTOB MO3BOJISET ClIENATh
CJICOYIOIUEC BBIBOJbI:

. CymectByeT [1Ba poja DJIEKTPUYECKMX  3apsiioB, YCIOBHO  HA3BAaHHBIX
MOJIOKUTEIBHBIMU U OTPUILIATEIHHBIMHU.
. 3apsasl MOTYT IepelaBaThCsl (HampUMEp, NPU HENOCPEICTBEHHOM KOHTAKTE€) OT

OJHOTO TeJla K JIpyroMy. B oTinmume OT Macchl Tena AIEKTPUYECKUM 3aps]l HE SBISIETCA
HEOTHEMIIEMON XapaKTePUCTUKOW JaHHOro Tena. OIHO M TO K€ TEJNO B Pa3HbIX YCIOBHUAX
MOYET UMETh Pa3HbIN 3apsi/l.

. OHOMMEHHBIE 3apsiibl OTTAJKUBAIOTCS, pa3HOUMEHHBIE — MPUTATHUBAIOTCA. B 3TOM




TaKKE€  MPOSBIAECTCS  NPUHIUIUAIBHOE  OTIMYME  DJIEKTPOMAarHUTHBIX  CHI  OT
rPaBUTALMOHHBIX. [ paBUTALIMOHHBIE CHJIBI BCET/IA SIBISIIOTCS CUJIAMU MIPUTSKEHUSI.
Opnnum U3 QyHIaMEHTAIBHBIX 3aKOHOB MPUPO/IBI SBISETCS IKCIEPUMEHTAIBHO
YCTaHOBJICHHBIN 3AKOH COXPAHEHUA INEeKMPUUECKO20 3apAaod.

B u3ompoBaHHOM cucTeMe ajiredpanyeckasi CyMMa 3apsijioB BceX TeJl 0CTaeTcst
MOCTOSIHHOI

g1+ Q2+ Qs +..+qn = const.

3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia yTBEPKAAET, UTO B 3AMKHYTON CUCTEME TEl He
MOTYT Ha0JII01aThCsl IPOLIECCHI POXKACHUS NN UCUE3HOBEHUS 3apsi10B TOJIBKO OJJHOTO
3HaKa.

Ha ocHOBaHMYM MHOIOUYMCIIEHHBIX ONBITOB KyJIOH ycTaHOBUII CENYIOLINI 3aKOH:

CuJibl B3aUMO/1eliCTBUSI HENMOABUKHBIX 3aPS/I0B NPSAMO NPONOPLUHOHAIBbHBI
NPOU3BE/ICHUIO MOJYJIel 3apsioB M 00PaTHO NPONOPLHHMOHAIBHBI KBA/APaTy
PACCTOSIHUS M€Ky HUMU:

|fi'1| ) |fi'g|
= kT.
3akoH KynoHa cripaBeyiuB Uil TOYEUHBIX 3apshKeHHBIX Ted. [Ipaktuuecku 3akoH Kynona
XOPOILO BBIMOJHAETCS, €CIIM Pa3MEPbI 3apSHKEHHBIX TEJI MHOTO MEHBIIE PACCTOSIHUS MEXKIY
HUMH.
Koaddunuent nponoprmonansHocTH K B 3akoHe KyitoHa 3aBUCHT OT BBIOOpA CHCTEMBI
equnanil. B Mexnynaponnoit cucreme CHU 3a equnuiy 3apsiaa npussT Kyjaon (Ki).
Kynon — 510 3apsia, npoxoasnuii 3a 1 ¢ uepes nonepeyHoe ce4eHue MpoBOHUKA IPU CUTIE
Toka 1 A. Enununa cuinel Toka (ammep) B CU siBisierca Hapsiay ¢ eqUHUIIAMU JITHHBI,
BPEMEHU U MACChl OCHOBHOM eJUHHM el U3MEepPeHMs].
Koaddunuent k 8 cucreme CH 00bIYHO 3aIIUCHIBAIOT B BHJC:

. 1
41r|:e|:I
_13 an
g = 8.85-10 —
H-um
rue — 971IeKmpu4ecKkas NOCMOAHHAA.

17. Hanpsizk€HHOCTD 3JIeKTPUYecKOro moJisi. [I[puHIUN Cynepno3uium 3J1eKTPHYEeCKUX
noJieil. 'padpuueckoe nzodpaxenne IIeKTpUIECKUX noJieii. CBolicTBa JIUHUI
HANPSKEHHOCTH JJIEKTPUYECKOro MoJIsl.

OTBer:
=L
)

HanpspokeHHOCTS - 8eKmopHas (puzuyeckas 6eIuyund, YucieHHO PAGHASL OMHOUEHUIO
cunbl, deticmeyloujell Ha 3apsi0, NOMEWEHHbI 6 OAHHYI0 MOYKY OAHHO20 NOJIS, K 6eIUYUHE
9mMo2o 3apaoa.

HanpspkeHHOCTh B TaHHOM Touke moust paBHa 1, ecnu Ha 3apsan B 1 Ki, momenieHHsIi B
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3Ty TOUKY, nerctByeT cuna B 1 H. (HanpspkenHocTs paBHa 1, eciim Mexay TOUKaMu
AJNEKTPOCTATUYECKOTO OIS, HAXOSIIMMUCS Ha PACCTOSHUM 1 M Ipyr OT Apyra,
CYIIECTBYET Pa3HOCTh MOTEeHLHaIoB 1 B).

IIpyHIMI CYyNePNO3HIUH NOJIeii: HANPAICEHHOCMb NOJIAL, CO30AHHO20 CUCEMOTU 3aPA008
PABHA 2e0MEeMPULECKOL CYyMMe HANpsCeHHOoCmell nojel, CO30aHHbIX KaicObim

3apsa0oMm. T.e. HANPSHKEHHOCTH CKJIA/IbIBAIOTCS

E=2.E, =E,+E, +E,+ .

I'paduyeckoe npeacraBjieHne 3IEKTPOCTATHYECKOIO TOJIsI.

Cunoevle tunuyu (JMHAN HANPSIXKEHHOCTH) - HeNmpepbIBHLIE (BOOOPakaeMble) JUHUU
BEKTOP HANPSIKEHHOCTH KacaTeJieH K KasKI0H ToYKe KOTOpbIX. Clioco0d onucaHus ¢
NMOMOIIbI0 CHJIOBBIX JIMHUIT BBeJeH DapageeMm.

18. TloHsAATHE MATHUTHOTO MOJisi. MarHuTHasi WHAYKIWUs, JHHAA MATHUTHOH
HHIYKI[UH, HX CBOICTBA.

OTtBer:

Mazcnummnoe none — ocobas ghopma mamepuu, nOCPeOCME8oOM KOMOPOU OCYUJeCMEIAemMCs
63611/[]1400612017’161/[6 Me:)fcdy dguofcyu;wwuc;l IJleKmpudeCKumu vacmuyamul.

CuiioBasi XapakTEPUCTUKA MAarHUTHOTO TIOJSl — 6eKmop mazHumuou unoykyuu B~ . Momyib
BEKTOpAa MArHUTHOM WHIYKIIMU paBEH OTHOIICHHUIO MAaKCUMAJIbHOTO 3HAYCHHUS CHIIBI,
I[el\/JICTBYIOHICI\/JI Cco CTOpOHI)I MArdmTHOIO IIOJISI Ha HpOBOI[HI/IK C TOKOM, K CHIJIE TOKa B
npoBouuke | u ero puune I

Imax
O6o3nauenne — B” , enunnna usmepenns B CU — recna (Tn).
I[J'ISI OIpCACIICHUA MarHUTHOH MHAYKIIUU HECKOJIBKHUX noJjei HCIIOJIB3YCTCA NMPUHIIAII

Cynepno3uImm.
— — —
B=B+ B:+...

Jlunus maenumnou uHOyKyuu — 3T0 BOOOpakaeMasi JIMHUS, B JII000H TOYKE KOTOPOH BEKTOP
MarHUTHOM MHJYKIIMU HAIlpaBJieH 10 KacaTelbHOM K Hel

19. sIBsienune BHemHero poroddpdexra. 3akonnt A.I'. CTos1eTOBA 1151 BHELIHET 0
dhorodpdexra. YpapHenune A. JiiHIITeHHA 1J151 BHelIHero ¢gorod¢gdexra
Otser:
®oto3ddexT (v TouHee — BHeMHUH PoTodddeKT) - 9mo ss6nenue svipvleanus
9eKMPOHO8 U3 geuyecmaa noo delicmauem naoarue2o Ha Heeo ceemad.

3akonsl porodpdexTa:
1. MaxkcuManbHasi KHHETHUYECKasi YHEPTHsl POTOIIEKTPOHOB JIMHEHHO BO3PACTaeT ¢
YBEJIMUEHUEM YACTOTHI CBETA V U HE 3aBUCUT OT €r0 MHTEHCUBHOCTH. Yncio
(OTORIIEKTPOHOB, BBIPHIBAEMBIX CBETOM U3 KaTo/a 3a 1 ¢, mpsiMO MPOIMOPIHUOHATIEHO
MHTEHCUBHOCTH CBETA.
2. Kunerndeckas sHeprust pOTOITEKTPOHOB HE 3aBUCUT OT HHTEHCHBHOCTH
Ma/Ial0IIEr0 CBETA, a 3aBUCHUT OT €T0 YacCTOTHI.
3. JInst KaXaoro BeliecTBa CyIIeCTBYET TaKk Ha3bIBaeMasi KpacHas rpaHuIa
dotorddekTa, TO €CTh HAUMEHBIIAs YaCTOTa Vmin, P KOTOPOH €I11€ BO3MO>KEH BHELTHUI
dotorddekr.
4. ®oTodPheKT NpakTHUEeCKU Oe3bIHEPIIUOHEH, (POTOTOK BO3HUKAET MTHOBEHHO MOCTIE
Hayvaja OCBEIICHHs KaToJia MPY YCIOBHH, YTO YaCTOTA CBETA V > vmin.




-

mu
hv=A, + =

YpaBHenue Jiinmreiina 115 porodpdexra: -
hv - 3Heprust KBaHTa 3JE€KTPOMAarHUTHOTO U3IyYEHUS
V - 4aCTOTa 3JIEKTPOMAarHUTHOIO U3ITy4CHUS
Agwix - paboTa BBIXO/A JJISl TaHHOTO BEIIEeCTBA
mu’
2

-

- KHHETHYECKast YHEPTHs POTOIEKTPOHA
20. CTpoeHue aTOMHOIO si/Apa.

OrtBer:

Kak yxe oTmMeudanoch, aTOM COCTOUT U3 TPEX BUJIOB 3JIEMEHTAPHBIX YACTHULL: IPOTOHOB,
HEUTPOHOB U 3JIEKTPOHOB. ATOMHOE SIAPO — LIEHTPaIbHAs YaCTh aTOMa, COCTOSILAs U3
IIPOTOHOB U HEUTPOHOB. IIpOTOHBI U HENTPOHBI UMEIOT O0IIIEe Ha3BaHUE HYKJIOH, B SApe
OHM MOTYT IpEeBpalaThCs APYr B Apyra

Uucno npoTOHOB B Spe COBHAAAET C MOPSAIKOBBIM HOMEPOM aieMeHTa B [leproauueckoit
cUcTeMe, CyMMa 4Kciia IPOTOHOB U YKCJIa HEUTPOHOB PaBHA MAaCCOBOMY YMCITY 3JIEMEHTA.
Cymma uncen npotoHoB (Z) u uelitpoHoB (N) B aTome (HYK/IHIE) Ha3bIBAETCS MAaCCOBBIM
gucioM (A):

Yuciio NpoTOHOB B aTOMax OAHOTO M TOTO K€ XMMUYECKOIO 3JIEMEHTA BCEI/1a OJIMHAKOBO U

paBHO 3apsny sapa. B r. anramiickuii ¢pusuk I'. Mo3nu ycTaHOBWII, 4TO 3apsij sapa aromMa

BCEr/la YHCIEHHO pPaBeH MOPAIKOBOMY (aTOMHOMY) HOoMepy diemeHTa B llepmonnueckoit

cucTeMe:

3apsa siApa = YMCJI0 MPOTOHOB B sijipe (Z) = YHMCJI0 3JIeKTPOHOB = MOPS/AKOBbI HOMeEp
3JIEMEHTA.
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