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1.001mme nosioxkeHust

KOHTpONIbHO-OLIEHOUHBIE  CpEACTBAa IpEJHA3HAu€Hbl Uil KOHTPOIsS M OLEHKHU
00pa30oBaTeNbHBIX JOCTIXEHUN 00yJarONIMXCsl, OCBOMBIINX Mporpammy aucuuiumael CO.02.01
dusuka.

@OoH/ OICHOYHBIX CPEACTB BKIIOYAET KOHTPOJIHHO-OLIEHOYHBIE CpEACTBA IS
IPOBE/ICHUS TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHOU aTTecTalluu B opMe IK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCS B TEYEHHE ceMmecTpa B Qopme
HEPUOJIMYECKOTO BBIOOPOUYHOIO0 YCTHOIO ONpOCa MO NPOWICHHBIM pa3jielaM U KOHTpPOJIA 3a
BBITTOJIHEHUEM 33JJaHUI Ha Ja00pATOPHBIX M MPAKTHYECKUX 3aHATHSIX.

2. Pe3yaibTaThl 0OCBOEHMS JUCHUILINHBI, OJIe:KALMeE IPOBEPKe

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

OcHoOBHBbIE MOKa3aTe U
OlIeHKH pe3yJIbTATOB

(I)opMa KOHTPOJIA U
OICHUBAaHUA

3HATD:

-C()OPMHUPOBAHHOCTh  TMIPEICTABJICHHUI
0 ponu u MecTe (PUIUKH B
COBPEMEHHOM HAay4YHON KapTHHE MUpa,
0 cucteMooOpasyromieit ponu (GU3UKU
B pa3sBUTHH €CTECTBEHHBIX HAyYK,
TeXHUKU U COBPEMEHHBIX TEXHOJIOTHUH,
0 BKJIaJIE€ POCCUMCKUX U 3apyOEKHbIX
Y4eHBIX-(DU3UKOB B pPa3BUTHE HAYKU;
(U3HUECKYIO CYIIHOCTH
HAO0JII0/1aeMBIX SBIIEHUN MUKPOMHPA,
MaKpoOMHUpa U MEraMupa;

poimd Gu3Mku B (POPMHUPOBAHUU
Kpyrosopa " (yHKIIMOHATIBHON
FPaMOTHOCTH YENIOBEKa IS PEHICHUS
MPaKTUYECKUX 3a/1a4;

-Jlatb omnpeeeHue
CII0CO00B MEXAHUYECKOT'O
JIBHOKCHUA. [IpuBectun

MIPUMEPBI ISl KXKI0TO U3
HUX;

- CdopmynupoBaTh
TTOHSTHE CHJIBI,
JCHCTBYIOIIEH Ha TeJo.
VYka3artb EIMHULLY
usMepenus. [lepeuncimthb
OCHOBHBIC CHUTHI,
JCUCTBYIOIIUE HA TEJIO
MIPY IBIKEHUY;

- ChopmynupoBath 3aKOH

COXpaHEHHS  HMMITYJIbCA.
atp OIlpelieIICHUE
KaX 101 buznueckoit
BEIMYMHE, BXOAALIEH B
dbopmyiy. VYkazarb
€IMHUIIBI U3MEpPEHUH B

cucreme CHU. OOBsicCHUTH
3HaUE€HUE  PEaKTUBHOTO
JIBUKCHUS Ha TIPUMEpPE
IBIOKEHHS KOCMHYECKOM

PAaKEeTBL.
Jatb YETKOE
oIpezeiIeHne
PaBHOYCKOPEHHOT'O
MPSIMOJIMHENHOTO
JBAYKEHUS Tel u
PaBHOMEPHOTO JIBHKEHHUS
T€1 TI0  OKPYKHOCTH.
[IpuBectn IIPUMEPBHI

JAHHOTO BHJIA JIBUKECHUSI.
Ymenue coOuparb
MIPOCTEULLLYIO

QJICKTPHUYCCKYTO OCIIb.

— [lepuoauueckuii yCTHBIN
o1poc

— Habmronenue u orieHka
KadecTBa paboT Ha
mabopaTopHbBIX U
MPAKTUYICCKHUX 3aHATHUSIX

— KonTponb
CaMOCTOSITENTbHOW PaOOTHI.
— DK3aMeH




[Mogkmrouate  TIpUOOPHI
napayienbHO "
MOCIIEZI0BATENBHO.
YMenue IIPUMEHSATH
HEOOXOaUMBIE  (POPMYITBI
JUIL  pacdera OCHOBHBIX
rapaMeTpoB

3JIEKTPUYECKON LIETIN.
[IpuBectn IpUMEPHI
KOJIe0aTeIbHBIX
JIBIDKCHUH B TIPHUPOJE.
[Iepeunciutb OCHOBHBIE
XapaKTEPUCTUKU
K0J1€0aTeIIbHOTO
IBIDKECHUS. Penrate

3aa4i ¢ TPUMEHEHUEM
bopmyL.

YMeTh:

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

- BJaJeTh  OCHOBOIIOJIATAIOLINMU|
(bU3MUECKUMU MOHATUSAMH U BeJTHYNHAMU,
XapaKTepU3YOLIMMU ¢buznueckue
[IpOLIECCHI;

- BJIAJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
1 TeopusMH  (3aKOH  BCEMHUPHOTO|
rsrotenns, I, II m III 3axkonsr Herorona,
3aKOH COXpaHEHUs MEXaHUYECKOH
DHEPTrUU, 3aKOH COXpaHEHUS HWMITYJIbCA,
[IPUHITAIT CYNEPIIO3UIINH CHJI, TTPHHIIHI
[DAaBHOIIPABHOCTH HWHEPITHAIBHBIX CHCTEM|
OTCUETa; MOJICKYJISIPHO-KMHETHUECKYIO
TCOPUIO CTPOEHHUS BEIECTBA, T'a30BHIC
3aKOHBI, MEPBBIM 3aKOH TEPMOIUHAMUKH,
3AKOH  COXpAHEHUS  DJICKTPUIECKOIrO
Bapsna, 3akoH Kymona, 3akon Owma s
ygacTka nenu, 3akoH Oma Uisi HOJIHOM
bieKTpu4eckoi 1enu, 3akoH Jxoyms -

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

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

- YBEPCHHO HUCIIOJIB30BAaTH 3aKOHBI W

3AKOHOMEPHOCTHU npu AaHaAJIN3C

- OIUCHIBATH U OOBSCHSITH
¢dusnueckue SBICHHUS U
CBOWCTBA TEJN: IBMXKCHHUEC
Hebecublx Ten u MC3,
pacrpocTpaHeHue

3JIEKTPOMArHUTHBIX BOJIH,

BOJIHOBBIE CBOHCTBa
CBETa,  W3JIyYEHHUE U
MOTJIOIEHHE cBeTa

aToMoM, (hoTodheKT;

-0OTJIM4YaTh THUIIOTE3BI OT
HayYHBbIX TCOpHﬁ, ACJIaTh

BBIBOJIBI Ha  OCHOBE
AKCIIEPUMEHTAIBHBIX
JIAHHBIX, MIPUBOJTUTH
MIPUMEpHI,
IIOKAa3bLIBAOIIHNE, 4TO
HaOIIOIeHUS "

3KCHCpI/IM€HTI>I SABIIAOTCA
OCHOBOH TS

BBIJIBIKEHUS TUIOTE3 U
TEOPHUH, MIO3BOJISIOT
MIPOBEPUTh  MCTHHHOCTH

TEOPETUYECKUX BBIBOJOB,
(dbuzmveckas Teopus IaeT
BO3MOKHOCTh OOBSICHATH
W3BECTHBIE SBJICHUS
NpUPOABI M HAay4HbIE
(bakTbl, MpeAcKa3bIBaTh
eme  He U3BECTHBIC
SIBJICHUS; MIPUBOJIUTH
MIPUMEPBl IIPAKTHYECKOTO

[Ieproarueckuil yCTHBIN
oIpoc

— HaOmronenue u orieHka
KayecTBa paboT Ha
TabopaTopHbIX U
MPaKTUYECKUX 3aHATUAX
— KoHTpoib
CaMOCTOSITENIbHON PabOTHI
— DK3aMeH




- OOBSACHSITH TNOJIYYEHHBIEC PE3YJIbTATHL,
CII0JIB3Y A (I)I/ISI/I‘ICCKI/IC TEOPHHU, 3aKOHBI U
ITOHATHA, U ACJIaTh BBIBOJBI;

-cOOI0IaTh MpaBmiia 0€30MacHOTO TPYIQ]
[pY MTPOBECHUM MCCIICJ0OBAaHUN B paMKax|
y1eOHOTO DKCIIEpHMEHTa ©  y4eOHOA
CCIIeI0OBATENBCKON  JCATEIILHOCTH
ICTIOJTb30BaHHEM IUQPOBBIX
M3MEPUTEIIBHBIX YCTPOMICTB 51
1abOPaTOPHOTO 000PYAOBAHUS;

- pemiath pacyeTHbIC 3aJadd C SBHO
3aTaHHON (huzrueckoit MOJICTIbIO,
MCTIONB3ysT  (DU3MYECKHE  3aKOHBI U]
IIPUHIIATIBI;

- IPUMCHATH ITOJTYUCHHBIC 3HAHUA JIS

OOBSICHEHUSI  yCIOBUH  TPOTEKAHUs
(U3MUECKUX SBJICHUHA B MPHPOJAC U
st NPUHSTHUS NPaKTHYECKHX|
[PELICHUIT B IOBCETHEBHOM KHU3HU IS
oOecrieyeHnss  0€30MAaCHOCTH  TIpH
oOpalleHnu ¢ ObITOBBIMU IpuOOpaMy
M TCXHUYECKUMH  YCTPOHCTBaMH,
COXpaHEHHUS 370POBbsI U COOJIIOICHMUS
HOPM DKOJIOTHYECKOTO TIOBEJCHUS B

OKpY>Karollen cpere;

(br3nUecKuX SBICHHUN U MPOLIECCOB; HCITOIb30BAHMS

(buznuecKux 3HaHUI:
- YuMTHIBaTb TPAHMUbl NpHMeReHnus| ~ oo BILILOB
M3y4eHHBIX (PU3MUECKUX MOJEIEH; p A

3JEKTPOMArHUTHBIX
- I[POBOAWTH THpPsMble W KOCBEHHBIE| M3JIyYCHUU IS Pa3BHTHSA
M3MEpeHNUS bu3nuecknux BEIIMMUH, pasno- "
BBEIOHpas ONTUMAJTbHBII cIroco0 TeleKOMMyHUKALWA,
M3MEPEHUs] W HCIONb3Ysl H3BECTHBIC s

-| KBaHTOBOW  (U3UKU B

METOIbI OLICHKH HOTPEIIHOCTEH] .
3MepeHuii, mccnenoBath 3aBucumocteil| COSAAHHH AICpHON
(bu3nUecKuX BENHYKMH C HCTob3oBanuey| YHEPIECTHKH, J1a3¢poB,
[PSIMBIX U3MEPCHUIA; obecrnieueHus

0e30macHOCTH

JKA3HEIEATEIbHOCTH B
MPOILIECCE MCTIOIb30BaAHUS
TPAHCIIOPTHBIX ~ CPEJICTB,
OBITOBBIX
3JIEKTPONPHOOPOB,
CpenCTB paauo- 51
TEJIEKOMMYHHUKAIITHOHHON
CBSI3M; OLIEHKH BIIASHUS
Ha OpPraHM3M 4YeJOBEKa U
IpyTHe OpPTraHHU3MBI
3arpsi3HEHUs
OKpYIKaroIlien Cpejibl;

3. KOHTPO/IbHO-0LICHOYHBbIE MaTePHAJIbl TEKYIEr0 KOHTPOJISI

B kauectBe KOHTPOJIbHO-OLCHOYHBIX MAaTCPUAJIOB TEKYIIECTO KOHTPOJIA UCIIOJIB3YIOTCA:

3.1. Ilepuoguyeckunii yCTHbIN ONPOC
Pa3znen 1 OcHOBHBIE 3aKOHBI (PU3MKH
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Yro Takoe puzuka?

UYro Takoe meron?

Uto Takoe 3KCIEepUMEHT?

Kaxkue Busb1 MaTepun BaM U3BECTHBI?

Urto onpenensier Bpemsi?

Kakue equHUIBI (GU3HMUECKUX BEIMYUH SIBISIFOTCSI OCHOBHBIMU B C?
UYto BeIpaKarOT GU3UIECKUE 3aKOHBI?

Uto HE0OXO0aMMO 3HATH 0 (PU3NIECKOM 3aKOHE?

CKOJIbKO THIIOB B3aMMOJICHCTBHS MPEATOIaraeT coBpeMeHHas pusuka’?

. Uto onpenensieT npocTpaHCTBO?

Pa3zgen 2 Mexanuka
Kakumu OykBaMu 0003HAYAIOTCS CIEAYIONUE PU3NYSCKUE BEIIMYUHBI: CHJIA, CKOPOCTH,
MyTh, YCKOPEHUE, Macca.
B kakux enquHUIIAX U3MEPSIOTCS NIEPEYNCIICHHbIC (PU3NYEeCKHE BETUIUHBI?
Kakoe nBmxeHye Ha3bIBAETCSI MEXAaHUYECKUM?
Kaxkoe teno Ha3pBaroT cBOOOHBIM?

Cdopmynupyiite nmepssiii 3aKkoH HproToHA.

Kakyto cucremy oTcuera Ha3pIBarOT MHEPLUAIBHOMN?
[aiite onpeneneHue CUIIbI.

Cdopmynupyiite Bropoii 3akoH HeioToHa.

Kakyro cuiy Ha3bIBatOT HEHTPOCTPEMUTEIBHOMN?

. Chopmynupyiite Tpetnii 3akoH HproToHAa.

. Kakas ¢usnyeckas BenuuuHa siBisieTcss MEpOid HHEPTHOCTH Tena?

. UeMy 4HCIIEHO paBHO YCKOpPEHHE CBOOOAHOIO MajAeHUs?

. Kakoe cocrosiHue Tena Ha3bIBatOT HEBECOMOCTBIO?

. Boctipou3zsecti hopMyITUpOBKY 1 Hamucath GopMyiny KHHETUICCKOM SHEPTHH.
. ChopmynupoBaTh 3aKOH COXpaHEHUS YJHEPTHH U HAKCATh (HOPMYITY.

. BocripouzBectu popMynupoBKy U Hamucatb GoOpMyITy MOIIIHOCTH

Pa3nen 3 OcHOBBI MOJIEKYJISIPHOM (PM3UKH U TEPMOTUHAMUKH
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KUHETHUECKON TeOpHH
UYto Takoe Monekymna?
Yro Takoe arom?
Yem 00ycii0BICHO OPOYHOBCKOE JIBHIKEHHUE?
Uro Takoe nuddysus?
Kakwue arperaTHble COCTOSIHHS BEIIIECTBA CYIIECCTBYIOT?
Kakoii ra3 Ha3eIBaIOT HACAILHBIM?
HazoBuTe mapaMeTpbl COCTOSIHHS ra3a.
UYto Takoe gaBieHHE raza’?

. Kakumu npubopamu u3mMepstoT JaBiieHue rasa?

. Urto Takoe uzonpoiecco?

. Ilepeuncinte OCHOBHBIE TapaMETPhI BELIECTBA.

. YcIiioBus IpOTEKaHUsl TEPMOAMHAMUYECKOTO TpoIiecca.
. Kakoii mponecc Ha3bIBaeTcss H300apHBIM

. Kaxoit mponecc Ha3bIBaeTCsI H30XOPHBIM

. Harimmmre ypaBHenne Menneneesa-Knaiinepona

Pa3nes 4 OCHOBBI 2JICKTPOAUHAMUKH
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. Kakue yckopurenu 3apsyKeHHBIX YaCTHI] BaM U3BECTHBI?

A wnhE

Kakas ¢usnueckas BenmunHa ONPEACISIeTCs] OTHOIIEHUEM CHJIBI, C KOTOPOU JEUCTBYyeT
AIIEKTPUYECKOE T0JI€ HAa DJIEKTPUYECKHUI 3apsj, K 3HAUEHUIO 3TOro 3apsja?

Kak Ha3bIBaeTcs OTHOIIEHHE PadOThHI, COBEPLIAEMOW AIEKTPUYECKUM  IIOJEM IIpH
HEPEMELICHUH TTOJI0KUTEIBHOTO 3aps/ia, K 3HAUECHHUIO 3apsaa?

Kakoe HampaBneHue TMpUHATO 3a  HANpaBICHHE  BEKTOpAa  HAIPSIKEHHOCTH
JIEKTPUUECKOro IOJIs?

N36BITOK UM HEAOCTATOK JIEKTPOHOB COAEPIKUT IOJIOKUTEIIBHO 3apsKEHHOE Teso?
MoryT 51 CHIIOBBIE JIMHUM N€peceKaThCsi? 3aBUCUT JIM JIEKTPOEMKOCTh KOHJEHCAaTOpa
OT 3apsi/ia Ha ero ooknagkax?

B kakux enuHunax umepsiercs 3J1eKTpoEMKOCTh B cucreme CHU?

Pacckazars ycTpOHCTBO NIPOCTEMILIET0 KOHACHCATOPA.

Kakue xonebanust Ha3pIBAaIOT TApMOHHYECKUMHE?

Jaiite onpeneneHne 4acToThl, MEPUOIA U aMIUIUTYAbI KOJIeOaTEIbHOTO JBMKEHUSI.

. Ilo KaKOMY 3aKOHY U3MCHACTCA CKOPOCTh, YCKOPCHUE IIPU CBO6OI[HBIX rapMOHHUYCCKUX

KoJeOaHMsIX ?

Kakue Mexannyeckue KonebaHus Ha3bIBalOT CBOOOIHBIMU?

Ot 4ero 3aBUCHUT NEPUO KOJIEOAHNU MaTEMaTHUECKOT0, IPY>KMHHOTO MasiTHUKA?
Kakune Mmexannyeckue KojaeOaHusi HA3bIBAIOT 3aTyXAIOIIMMHU?

Kakune Mmexannyeckue KojaeOaHusi Ha3bIBAIOT BBIHYKICHHBIMHU?

Kaxkoe siBjieHuE Ha3bIBAIOT MEXAHUYECKUM PE30HAHCOM?

Uro npencrasisieT co00il MarHuTHoOE 1oJie?

UYTto Ha3bIBAIOT BEKTOPOM MAarHUTHOW MHAYKIIUU?

UTo Ha3bIBAIOT TUHUSMHU MAarHUTHOM MHIYKIMU?

Kaxkue mosist Ha3pIBarOT BUXPEBBIMU?

ChopmynupyiiTe NPUHIHI CYIEPIOIUIIUU MOJEH

Cdopmynupyiite 3aKkoH Amiiepa

Yto Ha3BIBalOT MATHUTHBIM IIOTOKOM?

Kakas cuna neiicTByeT co CTOPOHBI MATHUTHOTO TIOJISI HA IBIKYIIUICS 3apsif?
UTo Ha3BIBAIOT yIEIBHBIM 3apsIOM?

Pa3pgen 5 Kojie6anusi ¥ BOJIHBI
Kakue nBmKeHH Ha3BIBAIOT KOJIeOATEIbHBIMU?
Kakue konebanus Ha3bIBAIOT TAPMOHUYECKUMU?
JaiiTe onpenenenre 4acToThl, EPUO/ia U AMILTUTY/IbI KOJIeOaTeIbHOTO ABUKCHUS.
[To xakoMy 3aKOHY U3MEHSETCS CKOPOCTh, YCKOPEHUE TPU CBOOOHBIX TAPMOHUYECKHUX
KOJICOAHHIX ?
Kaxkue cuibl Ha3pIBatOTCS KBA3UYIIPYyTrUMu?
Kaxkue Mexannyeckue KoieOanusa Ha3pIBAIOT CBOOOIHBIMU?
OT 4ero 3aBHCHUT TIEPHUOJ KOJEOAHUSI MaTEMATHUECKOTO, MPYKUHHOTO MasiTHHKA?
Kakmne mexannveckue kojaeOaHus HA3bIBAIOT 3aTyXaIOMUMU?
Kakune mexannueckue kojaeOaHusl HA3bIBAIOT BBIHYK/ICHHBIMU?

. Kakoe siBneHue Ha3pIBalOT MEXaHHMUECKUM PE30OHAHCOM?

. Kakum 06pa3om BO3HUKAIOT CBOOOIHBIE KOJIeOaHHUs B KOJIEOATEIIHHOM KOHTYpE?
. Kakune konebanust Ha3pIBAIOT 3aTyXaIOIIUMHU?

. Urto npexcrapnseT coboit aBTokonedbarenpHas cucrema’?

. Kakue siekTpoMarauTHeIe KOJIeOaHUs HA3bIBAIOT BBIHYKICHHBIMH?
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Kaxkoii TOk Ha3bIBalOT MEPEMEHHBIM?

Urto Ha3bIBalOT MTHOBEHHBIM 3HaueHueM Toka? Hanpsokenus? 3/1C?
Chopmynupyiite 3axon Oma Jis 1IeMH NEPEMEHHOTO TOKa

Uemy paBHA MOIIHOCTH B IIETIH IEPEMEHHOTO TOKa?

Kak ycrpoen tpanchopmaTop 1 ueM ompenensercs: Koapuiuent tpanchopmarin?

Pacckaxxure o INOJIYYCHHH, II€PEaAadYC U paCpeaACcICHUN DJICKTPOSHEPIUH.

Kakum 00pa3oM BO3HUKAIOT CBOOOHBIE KOJIeOaHUs B KOJieOaTeIbHOM KOHTYpe?

Yro npeacraBisieT co0oit aBTokoIe0aTeIpHas cucrema’?

Kaxkoii Tok Ha3bIBaeTCsl IEPEMEHHBIM?

Kak ocymiecTBisieTcs: reHeprUpOBaHHUE EPEMEHHOT0 TOKa?

Kak onpenenstorcs 1ecTBYIOIIME 3HAUEHUS IEPEMEHHOr0 TOKa?
Chopmynupyiite 3axon Oma Jis 1IeMy IEPEMEHHOTO TOKa

Uemy paBHA MOITHOCTH B IIEMTU IEPEMEHHOTO TOKA?

Pasznea 6 OnTuka
Kakyro npupony nmeer cet?
JlaiiTe onpeneseHne AJIMHBI CBETOBOW BOJIHBI.
Urto Takoe cBeTOBOM y4?
UTo Ha3bIBAIOT YIJIOM MajieHus1? YTI0M OTpa)KeHUs?
Cdhopmynupyiite 3aKOHBI OTPAXKECHHUS CBETA, 3aKOHBI IIPEIOMIICHHSI CBETA.
Urto Ha3bIBaOT a0COJIFOTHBIM MOKA3aTeNeM IPEIOMIICHUS?
Yo Ha3BIBAIOT YIJIOM IOJIHOIO OTPAXKEHUS?
YTo Ha3BIBAIOT NPEAEIBHBIM YIJIOM IIOJIHOTO OTPaKEHUs?
Yro HazpIBatOT HHTEp(epeHuei ceera?

. Kakue BOJTHBI Ha3bIBAIOT KOTCPEHTHBIMHU?

. UTO Takoe ONTUYECKUN 1 TEOMETPHUUCCKUH IyTh cBETa?

. Uto Ha3pIBaIOT nudpakiuei ceera?

. O0BsicuuTe AUPaKINIO HA OJHOM mmIenu?

. UTo Ha3BIBAIOT AUCTIepcHei cBeTa?

. Urto Takoe cniextp?

. Kakue cymiecTByrOT IMHUN CIIEKTPOB U3ITyUEHUS?

. Kakue BelecTBa 1at0T CIUIONTHON CHIEKTpP?

. Pacckaxute 06 nH(ppakpacCHOM U3ITyUYE€HUU U €TO CBOHCTBAX

Pa3nes 7 OcHOBBI cCIeNMAJILHOM TEOPHH OTHOCHTEIBHOCTH
Uro Takoe Teoprs OTHOCUTEIILHOCTH?
Pacckaxute onslT MalikenbcoHa-Mo3mu.
ChopmynupyiiTe IEpBBIA MOCTYIAT OTHOCUTETBHOCTH
ChopmynupyiiTe BTOpOH MOCTYJIAT OTHOCUTEITLHOCTH
Chopmynupyiite PenaTuBUCTCKHI 3aKOH CIIOKEHHS CKOPOCTEH.

3anumure (I)OpMyHy HaXO0XXIACHUSA OTHOCUTCIBHOCTH ITPOMCIKYTKOB BPEMCHU

OOBscHUTE CBSA3b YHEPTUU M MACCHI TeTIA.
Chopmynupyiite PensTuBUCTCKOE COKpaIllEHUE ATUHBI
Pa3znesn 6 DiaeMeHTHI KBAHTOBOH (PM3MKH
Cdopmynupyiite runoresy Ilnanka.
Yro takoe kBaHT? UeMy paBHa SHEprHs KBaHTa?
Yemy paBHBI HEPIHsl, Macca, UMITYJIbC pOTOHA?



4. Yto HA3BIBAIOT SIBIICHUEM BHENTHETO GoTod(derra?
5. Cdopmymupyiite 3akoHbl CToNeTOBA

6. OOBsicHUTE ypaBHEHHE DWHINTEHHA JUIs BHEITHETO PoTodPdeKTa
7. Kakoii potorddexT Ha3pIBatOT MHOTO(OTOHHBIM?

8. Kaxkwue Tumsl (OTOAIEMEHTOB BaM U3BECTHBI?

9. Kakue Buasl potorhPexToB BaM U3BECTHBI?

10. Yto Takoe ¢poTONMpOBOAMMOCTD?

11. B 4eM 3akiro4aeTcst IBJICHUE PAIUOAKTUBHOCTHU?
12. KakoBa npupo/ia paAHoaKTHBHOTO H3IIy4eHHs?

13. Hanmmmte 3aK0H paJiiOaKTHUBHOTO pacraja

14. Yro Ha3bIBAIOT IEPUOIOM TIOTYypacIaia

15. Yto Ha3BIBAIOT MACCOBBIM YUCIIOM?

16. Kak onpenenstor 1eeKT Macchl ¥ SHEPTHIO CBS3H sapa?

17. Yro Takoe syepHas peakuus?

18. Kakyro siiepHyro peakiiiio Ha3bIBaIOT LETTHON?

19. [laiiTe nmoHsATHE KPUTUUECKONU MACCHI.

20. Pacckaxkute 0 MOJIyYeHUU U MPUMEHEHUH PaJHOaKTUBHBIX U30TOIOB.

21. Pacckaxkute O MepCreKTUBaX pa3BUTHs AaTOMHOM SHEPTeTUKHU.
Pa3nena 7. BcesieHHAs M ee YBOJIIOLUSA

Kakoe ctpoenue umeer Hama ["anaktuka?

Kak BO3HMKaIOT pagloralaKTUKK?

Kax BbI nonnmaete 6eckoHeuHocTs Beenennoi?

Uto Takoe MneuHblii myTh?

Yrto u3yyaeT KOCMOJIOTHs?

Cdopmynupyiite 3akon Xabbma

PacckaxuTte o Mozienu pacuupsitonieiicsa BeeneHHOM.

Yro Takoe peruKTOBOE U3lIydeHue?

©CoNo Ok wDdDE

Kak npoucxonut pa3Butue 383717
10. HazoBwuTe miaHeThl, BXOsIue B coctaB COTHEUHOM CUCTEMBI
11. U3noxure runote3y oopazoBanus miaHeT COTHEYHOU CUCTEMBI.

KpnTepml OLCHKH YCTHBIX OTBETOB

KauectBeHHas oneHka
Kpurepuun 00pa3oBaTeNbHBIX
pe3yJIbTaTOB

OtBeTHI Ha BOIIPOCHI JaHbI B ITOJTHOM O6TJCMC, BBICKa3bIBaHU S
CBA3HBIC W JIOTUYHBIC, MCIIOJIb30BaHa Hay4dYHasA JICKCHKa, OTauaHO
IIPUBCACHLI ITIPUMCPEIL.

Bompoc packpeIT He B TOJHOM OO0BEME, BBICKA3bIBAaHUS B
OCHOBHOM CBfI3HBIE U JIOTUYHBIC, MHCIOJIb30BAHA Hay4yHas
JEKCUKa, TpuUBEACHBI npuMepbl. OTBETHI Ha  BOMPOCHI
CUTHAJTU3UPYIOT O HATMYHUU MTPOOJIEMBI B TOHUMAHUU TEMBI.

Xopomo

OTBeTHl Ha BOIIPOCBI B 3HAYUTEIHLHON CTEICHH 3aBHCIT OT YJIOBHGTBOPI/ITGHLHO




ImoMomu CO CTOPOHBI IIPEIoaaBaTeIs. Bricka3piBaHUS
HCCBA3HBIC U HCJIOTUYHBIC. Haqua;I JICKCHUKa HC HCIIOJIb30BaHa,
IPUMEPHBI HC ITPUBCIACHBI.

OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBaeTBOpUTENBHO

R A

N

3.2. [Ipumep 3agaHuil KOJUIOKBHYMA

Konnoksuym 1
Bapuant 0

Mexanunueckoe asuxenue. [lepememenue. [1yts. CkopocTs.

PaBHOMEpHOE IPAMOJIIMHEWHOE JBUYKEHUE. Y CKOPEHHUE.

ITepssiii 3akoH Hetotona. Cuna. Macca. Mmnysnsc

3akoH BcemupHOro TtiaroreHus. Hesecomoctb. ['paButanmonnoe moje. Bec. CriocoObl
n3MepeHust maccobl Tena. Cuibl B Mexanuke. CHIlbl B PUPOJE: YIPYTrOCTh, TPEHUE, CUila
TSKECTH.

WUneanpHelii Ta3. /laBiaeHue rasa.

KonnoxkBuym Ne2
Bapuant Nel

ITomynpoBOIHUK
3aKOH JIEKTPOMAarHUTHOW MHIYKIIMH.
ONEKTPUYECKUH  TOK B nojynpoBoaHukax. CoOCTBeHHas INPOBOAMMOCTb
HOJIYIPOBOIHUKOB. [ToaynpoBoIHUKOBBIE TPUOOPEI
JleiicTBrE MarHUTHOI'O MOJIS HA IIPOBOJHUK € TOKOM. 3aKOH AMIiiepa. MarHUTHBIN TOTOK.
JleiicTBre MarHUTHOIO NOJIS Ha ABWKyIuiics 3apsa. Cuina JlopeHua.

KosnokBuym 3
Bapuanr 0

DNeKTpOMarHuTHas TpHUpPOAa CBeTa. 3aBUCUMOCTb MEXIY UJIMHOW CBETOBOM BOJIHBI U
YaCcTOTON DIIEKTPOMArHUTHBIX Konebanuii CKOpOCTh CBeTa.
OTKpBITHIN KONEeOATETbHBINA KOHTYP KaK UCTOYHHUK AJIEKTPOMArHUTHBIX BOJH
[Ipunuun TroiireHca. 3akoHBI OTpa)XK€HUs CBeTa. 3akoHbl mperomiieHus. IllomHoe
OTpa)KEHUE CBETA
KBanToBas runoresa [lnanka. KBanToBast mpupojaa cBeta. DHEPTUs U UMITYJIbC (POTOHOB.
Buapl ciektpoB. CrieKTpaJIbHBIN aHATU3.

Konnoxksuym Neq
Bapuant Ne0

M HBapHaHTHOCTb MOAYJISl CKOPOCTH CBETA B BAKyyMe.
[Toctynats! DifHmTeliHa. CBsI3b MacChl U SHEPTUU CBOOOIHOM YaCTHUIIBI.
OKCHEpUMEHTAJIBHBIE METOJIbl PETUCTPALMU 3apsDKEHHBIX dacTull. EcTtecTBeHHas
PaAMOAKTUBHOCTD U €€ BUJIbI
Snepnas monens atoma. OnbiTel 3. Pesepdopna.
Snepusle peaktopsl. IlonmydeHue paaMOAaKTHUBHBIX M30TONIOB W WX IIPUMEHEHHE B
MEJUIINHE, TPOMBIIUIEHHOCTH, CEIBCKOM XO35HMCTBE.




Kpurepun oieHk# K0JI0KBHYMA

85-100% npaBUIbHBIX OTBETOB — 5 OAJIJIOB;
75-84% mpaBUIIBLHBIX OTBETOB — 4 Oaa;
55-74% npaBUIBHBIX OTBETOB — 3 Oana;
Menee 55% npaBuiIbHBIX OTBETOB — 2 OaJa.

3.3. OneHka BbINOJHEHHBIX MPAKTHYECKHUX M JIA00PATOPHBIX padoT, KOHTPOJIb
CAMOCTOSITe/ILHOI PadoThI

OrneHka BBINOJIHEHHBIX TPAKTUYECKUX M Ja0OpaTOpHBIX pPAabOT BKIIOYAET OICHKY
Ka4yecTBa pPELICHMs 3a/ad M BBIYUCICHUH J1a00paTOpHBIX PabOT, B XOAE KOTOPBIX CTYAEHT
JIOJDKEH IIPOJAEMOHCTPUPOBATh 3HAHMS TEOPETUYECKUX OCHOB IIPEAIAracMblX pa3JesoB,
HPOSIBUTH [IPAKTUYECKHE HABBIKH BBINOJIHEHUS Ja0OpaTOPHBIX PabOT U peleHus 3a1au.

Kpurepun onenuBanus:

— GOTIMYHO» — CTYIEHT 3HaeT IOCJIEAO0BaTENIbHOCTh BBIIOJHEHMS  3aJaHMs,
BBITTOJIHEHHBIE MPAKTHUECKUE 3aJlaHMsI U JIAOOpaTOpHBIE pabOTHI COAEPKAaT BCEM HEOOXOIUMBIE
YCIOBHOCTHU U TpeOOBaHUS;

— «XOpOIIO» — CTYACHT 3HAeT TpeOoBaHHS K OGOPMIICHHIO JIaOOPaTOPHBIX padoT u
PELICHMIO 3a/1a4, OJJTHAKO UMEIOTCS HE3HAUUTENIbHbIE HETOUHOCTH IPHU UX 0OPMIICHUH;

— «YIOBJIETBOPUTEIBHO» — CTYACHT HMMEET IOHATUSA O INPABWIAX PEIICHMsS 3a1ad U
BBINOJIHEHUS JTa0OPAaTOPHBIX PabOT; BBIOJHEHHBbIE PA0OThl UMEIOT HEKOTOPbIE HETOYHOCTH U
OIIMOKH MIPU BEIYUCIICHHSX.

— «HEYJOBJETBOPUTEIBHO» — IMPAKTUYECKHE 3aJaHusi U J1abopaTopHble pPabOThl He
COOTBETCTBYIOT TPEOOBAHUSM BBIIOIHEHUSI, pACUETHl UMEIOT 3HAYUTENbHBIE OILINOKH.

Ouenka 3a cemecTp
CemecTpoBasi OLIEHKa OIpEAeNseTcsl Kak OKPYIJIEHHOE J0 LEJIOro 4ucia CpeaHee

apI/I(i)MCTI/I‘leCKOC OICHOK TCKYLICTO KOHTPOJIFA, IIOJIYYCHHBIX B  TCUCHHUC CEMECTpaA.



4. KOHTPOJIbHO-0LIEHOYHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHOM aTTecTAluM

Y4eOHBIM IJIaHOM 10 JUCHUILTHHE «DU3HKa» MpeycCMOTPEHa MTPOMEKYTOUHAS
aTrecTanus B GopMe IK3aMeHa.

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;

WOHHOM M 3JICKTPOHHOM;

AJIEKTPOHHOM U JIBIPOYHOM;

. TIPOBOJMMOCTBIO HE 00JIA/IAI0T;

Ilpasunvnwviii omeem: b

EowE R

B 3a0anuu 3 ycmaHoeums coomeenmcmeue.

3. YcTaHoBHTE COOTBETCTBHE MEXKIY CTOJIOLAMMU. 1). 3akon Cremnnyca.

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

nepeaaérces B JIFO0YI0 TOUKY 0€3 U3MEHEHUSI.

b). OTHomeHne cuHyca yria najieHus K CHHYyCy yria 2). 3axoH Ilackans.
MIPEJIOMIICHUS €CTh BEJIMYMHA IIOCTOSHHASA I JBYX CPEI. 3). IlepBsrit 3akoH HbroToHA.
B). CymiecTByI0T Takue CUCTEMbI OTCUETA, OTHOCUTENIBHO

KOTOPBIX TeJla OKOATCS WM JBUKYTCS MPSIMOJIMHENHO U

PaBHOMEPHO, €CJIM HAa HUX HE IEUCTBYIOT IpYrUe Teja Uiu

JIEUCTBUE UX CKOMIIEHCHUPOBAHO.

IIpasunvroviti omeem:

A b
2 1

w W

B 3a0anuu 4 ycmanosums npasunvbHyo nocieo0o8amenbHOCb



4.0CHOBHOM 32aKOH IMHAMMKH MOCTYNATEJIbHOI0 IBUKEHUS

(Bropoii 3axkon HeroToHa)

1. macca

2. 00paTHO MPOMOPIIOHATEHO
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 BbIpaxeHHe COOTBETCTBYeT H30XOPHOMY Iporeccy?:

A. pT—V = const;

b. E= const;
v

B. 7= const;

I'. pV = const;

. pV = vRT,

Ilpasunvnwviii omeem: b

3aoanus OomKpslmoco muna.

1.TeJ10 pasronsiercsi Ha NPAMOJHMHEHHOM y4acTKe ILyTH, IIPH TOM 3aBHCHMOCTD
NPOiIeHHOr0 TEJIOM IyTH S OT BpeMeHH t uMeeT BH:

8§ =4+,
CKOPOCThH TeJ1a B MOMEHT BpeMeHH t = 2 ¢ Ipu TaKoM JABHKEeHHH PaBHA

Ilpasunvuviti omeem: 8 m/c

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

Ilpasunvnwiti omeem:55H

3.PacTaHyTasi HAa 2 CM CTAJIbHAS NMPYKUHA 00J1a/1aeT NOTEHIUAJIBHON SHepruel ynpyroi
nepopmannu 4 /. IloreHunaabHas YHeprust ynpyrou aegpopmManuy nNpu 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 HAXOAUTCHA HAealbHbIH ra3 npu aasjaenun 105750 [a n
TeMIepaType, COOTBETCTBYIOIIEH CpelHEKBAIPATHYHONH CKOPOCTH TEIJIOBOT0
Xa0TH4Y€CKOro ABH:KeHUs MoJieKy.a 494 m/. ILnoTHOCTB 3TOr0 ra3a paBHa

. 3
Ipasunvhoiti omeem: 1,3 ke/m

6. B 6a/110He 06bEMoOM 1,66 M° HaxoanTes 2 Kr MOJIEKYJISIPHOI'0 KHCJI0POAA IIPH AaBJIeHUHU

10° Ma. Temmneparypa KucjI0opoaa paBHa

Ilpasunvnwviti omeem:320 K

7. B HeKOTOpPOM Mpolecce WaeaJbHbIH ra3 moJay4uns Kojandectso Temiorol S0 [I:x. [pu
3TOM BHYTPEeHHSIl JHeprus raza ypeaunuuiach Ha 20 Ix. PaboTa, coBepiiéHHAasi ra30M B
ITOM Ipolecce paBHa

Ipasunvnwviti omeem: 30 [

8. [IblIMHKY, UMeomYyo 3apsaa 3 MkKi, nepeMeniaoT B 3J1eKTPOCTATHYECKOM 110J1€ 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 IPOBOJHMKeE 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’ mox yriiom 30° K e€ MoBEepXHOCTH, CO31aBasi MATHUTHBIN NOTOK, paBHbIii 0,2 BO.
MopnyJb BeKTOpa HHAYKIIMH MATHUTHOIO NOJISI pABeH

Ipasunvnwviti omeem:0,4 1n

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

NMPOBOJAHMK PACIOJI0KeH O] yII0M 30°k BekTopy B. Cniia, nelicTBy0IIas HA NPOBOAHUK
€O CTOPOHbI MATHUTHOI'O IOJISI PABHA

Ipasunvnwviti omeem: 0,3 H

12. [Ipeamet pacmoJio:keH Ha paccTostHuM 10 cM oT coOuparouieii JJMH3bI € (POKYCHBIM
paccrosinueM 7 cM. PaccrosiHue oT JIMH3BI 10 H300pakeHus! peIMeTa paBHO

Ilpasunvnoiti omeem: 23,3 cm

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



lIpasunvnwiti omseem: 0,8

14. Ha pucyHke npeacrasieH ¢pparmMeHT Ilepuoguyeckoi cucTeMbl 3J1EMEHTOB
J. . MeHpaeneeBa.

MpasunbHbili omeem: IMKHc

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

Ilpasunvnwviii omeem: 600Kn

10. J/IuHM U HHAYKI UM OJHOPOJHOI0 MATHUTHOIO 10JIsl IPOHU3BIBAIOT PAMKY ILIOIAbI0 1
M’ ot yriiom 30° k e€é moBepxXHOCTH, CO31aBasi MATHUTHBIN NOTOK, paBHbIii 0,2 BO.
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,

MPOBOJAHMK PACIOJIOKEH MO yIJI0M 30° k BekTOpy B. Cuia, gelicTByiomasi Ha NPOBOJHUK
€O CTOPOHBI MATHUTHOIO 110JIS1 PaBHA

Ilpasunvnoiii omeem: 0,3 H

12. Ilpeamet pacnoJioxkeH Ha paccTossHuM 10 cM oT coduparomeii JUH3bI ¢ (POKYCHBIM
paccrosinueM 7 cMm. PaccrosiHue oT JIMH3BI /10 H300pakeHus! peMeTa paBHO

Ilpasunvnoiti omeem: 23,3 cm

13. Cunyc npeeibHOTO YrJia MOJHOT0 BHYTPEHHEr0 0TPAKEeHHUsI MPHU Mepexo/ie CBeTa u3
BemecTsa ¢ N=1,5 ¢ n =1,2 paBeH

Ilpasunvnoiti omeem: 0,8

14. Ha pucynke npeacranieH ¢gparmenT [lepnognueckoii cucreMbl anemeHTos
O. U. MeHpeneesa.

Ipasunvroiti omeem: Imr/onc

9. Cuna TOKa B IPOBOJAHMKeE NocTOssHHA U paBHa 0,5 A. Bpems, 3a koTopoe 3apsix 60 Kn
NPpoHJET M0 NPOBOJIHUKY, PABHO

Ilpasunvnwiii omeem: 120c

10. JIMHUM MHAYKIHMHU OJHOPOJHOI0 MATHUTHOIO I10JIS1 NPOHU3BIBAIOT PAMKY ILIOIAAbI0 1
M’ moj yriioM 30° K e€ MOBepXHOCTH, CO31aBasi MATHUTHBIN NOTOK, paBHbIii 0,2 BO.
MopayJib BeKTOpa HHAYKIIHM MATHUTHOIO I10JISI PABEH

Ipasunvnoiti omeem:0,4 Tn



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

MPOBOJAHHUK PACIOJIOKEH MO YIJIOM 30°k BekTOpy B. Cuiia, nelicTBy0asi Ha MPOBOJHUK
€O CTOPOHBI MATHUTHOIO MOJISA PAaBHA

Ilpasunvrwviii omeem: 0,3 H

12. IIpeaMet pacnoJio:keH Ha paccTossHnu 10 cm oT coOuparomieii JIUH3BI € (POKYCHBIM
paccrosinueM 7 cm. PaccTosinre OT JIMH3bI 10 M300paskeHusl MpeAMeTa PABHO

Ipasunvnviti omeem: 23,3 cm

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

Ilpasunvrwviii 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

Yuci0 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 «DPu3MKa» MpeaycMOTpeHa MPOMEXYTOUYHAS
aTrecTanus B GopMe IK3aMeHa.

BapuanTbl 3a1anuii

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

MMHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUMCKOU ®OEJIEPALIMU
JIETTAPTAMEHT HAYYHO-TEXHOJIOT MYECKO! ITOJINTUKU U OBPA30OBAHU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
VUYPEXJIEHUE BBICIIET'O OBPA3OBAHHA
«JOHCKOM I'OCYJIAPCTBEHHBII ATPAPHBIN YHUBEPCUTET»
JIoHCKOM arpapHbIi KOJIIEIK

C00.02.03 ®duzuka YTBepkI€HO Ha 3aCEIaHuU
Meroaundeckoro cosera
Komnemxka
CrneuunanbsHocTh: 36.02.01 Betepunapust
IIporokosm Ne
or" " 20 r.
HNHcTpykuus:
1. BHUMaTeNnbHO IPOYTUTE 3aJaHHeE.
2. MecTo BBIIIOJTHEHUS 33JaHUs: yueOHas ayJUTOPHS
3. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3a/JaHUSl: _ MUH.
4. Bel MOXeTe BOCIIOJIb30BAThCS: IJIAKAaThl Kaeaphl, CIIpaBOYHAs JTUTEpATypa.

KBAJIMOUKALIMOHHOE 3ATAHUE Ne 0

1. laiiTe OTBeTHI HA CJEeAYIOLIHME BONPOCHI:

1. Kunemarndeckue XxapakTepUCTUKH U Tpaduyueckoe onucaHue paBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO JIBUKEHHUS.
2. Cuna. Cuinbl B IpUpoOJE: yIPYrocTH, TPEHUS, CUIIA TSHKECTH

Hupexrop [JoHCckoro
arpapHoro Kosuiemka

(moxmuce) (®HO)
IIpencenarens KOMUCCUH

(moamnuce) (®HO)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

BapuanTsl 3a1aHui
Bomnpocel K 3xk3aMeHy 110 JMCHUIINHE «DU3HKA»

Bunel Mexannueckoro ABM>KEHHUs. OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKECHMUSL.
Cucrema orcuera. CKOpOCTb U YCKOPEHHE IIPU PABHOYCKOPEHHOM JIBH)KEHHUU.

Kunemarnueckue XApPaKTCPHUCTUKHU U rpa(l)ﬂquKoe OIMHUCAHUE PABHOMEPHOI'O
HpSIMOJII/IHef/'IHOI‘O JABWKCHUA.

Kunemarnueckue XApPaKTCPHUCTUKHU U Fpa(l)I/I‘ICCKOC OIMHMCAaHUE PAaBHOYCKOPCHHOI'O
HpSIMOJIHHGfIHOI‘O JABWKCHUA.

Cuna. Cuiibl B Ipupojie: yIpYrocTu, TPEHUs, CUJia TSHKECTH
HNuepumansubie cuctemsl otuera. [lepsriil 3akon HetoTona. [IpuHnmn
oTHOocuTenbHOCTH ["anunes

3akoH BceMupHoro tsaroreHus. Bec. HeBecomocTsb.
Nmnynbe. 3akoH cOXpaHEeHUs UMITyJibca. PeakTUBHOE IBUKEHHE
[loTeHunanpHas U KUHETUYECKAs DHEPIHs. 3aKOH COXPAaHEHUs PHEPIMH B MEXaHHKE.

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

MexaHUUeCcKHe BOJIHEIL. I[J'II/IHa BOJIHBI. 3BYK CKOpOCTB 3BYKa.
Mogenn CTPOCHUS Ira30B, JKUJIKOCTEH U TBECPABIX TECJI.

OCHOBHBIE TOJI0KEHUSI MOJ'ICK}’J'IﬂpHO-KI/IHeTI/ILICCKOI\/’I TEOPHH U UX OIIBITHOC
obocHoBaHue. BpoyHOBCKOE JIBIKEHHE.

TennoBoe nBm>xeHue MoiieKyil. AOCOIIOTHAs TEMIIepaTypa — Mepa CpeHen
KMHETUYECKON SHEPIUHr

Monens uneanbHoro raza. Csi3b MEXIy JaBICHUEM U CpEIHEN KUHETHUECKON
SHEPTrUeH MOJIEKYII.

I"a3oBbIe 3akoHbI (Kiaitnepona, I'eii-Jlroccaka, lapist)

WneanbHblil ra3. YpaBHEHUE COCTOSHUS UIeaIbHOro rasa (ypaBHeHue MeHeneeBa-
Knaneiipona).

BHyTpeHnHss sHeprus u cnocoObl ee u3MeHeHus. IlepBblil 3aK0OH TEPMOIMHAMUKH.
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[TepBrrit 3akoH TepMoarHAMUKHA. HeoOpaTuMOCTh TEMIOBBIX POIIECCOB.
[IpuMeHeHue nepBoro 3aKko0Ha TEPMOJMHAMUKY K U30IIpoIeccam
Bropoii 3akoH TepmoanHamuku. [{uki Kapro

Temnosie aeurarenu. KIIJI TemmoBeIX ABUraTeeii.

DJIeKTpUYECKUH 3apsii. 3aKOH COXpaHEeHUs 3apsiaa. BzauMoaencTBue 3apsiKeHHbBIX
tei. 3akoH Kyiona.

9J'IGKTpI/I‘l€CKOC I1oJie, €ro MaTCpruajIbHOCTD. HaHpH)KeHHOCTB " IIOTCHI N AJI
SJICKTPHUYCCKOI'O ITOJIA.

HpOBO,I[HI/IKI/I W JUBJICKTPUKHU B SJICKTPUUICCKOM II0JIC. I[I/ISJICKTpI/I‘IeCKaH
IIpOHUIIACMOCTh.

[TocTostHHBIN 3neKkTpruyecKuil TOK. CONpPOTUBIEHUE YYacTKa Lenu. 3akoH OMa Juist
y4acTKa [emnH.

[TapannensHOE U MOCIEA0BATEIIBHOE COSAMHEHUE TTPOBOTHUKOB.
DnexTpoaBuKyIIas cuia. 3akoH Oma Jist MOJTHOM (3aMKHYTOM) LIeTu.

Tennooe aeiictBue Toka. 3akoH Jxoyns — JIeHa. MOIHOCTh 3J€KTPUYECKOTO
TOKA.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOJUMOCTb.
[TomynpoBoiHUKOBBIN 1Ko, [ToynpoBOAHUKOBEIE TPUOOPHI.

CB00OOIHBIE HOCUTEIH JIEKTPUUECKUX 3apsiI0B B IPOBOJIHUKAX. MeXaHu3M
IIPOBOJAMMOCTH TBEPJBIX METAIUIOB.

CB0O0OOIHBIE HOCUTEIH JIEKTPUUECKOr0 3apsiia B IPOBOJHUKAX. MexXaHu3m
IIPOBOJIMMOCTH PaCTBOPOB M PACIIIIABOB AJIEKTPOIUTOB

MaruutHoe nosie. [locToSHHBIE MArHUTHI 1 MAarHUTHOE T10JIE€ TOKA. MarauTHas
unaykius. [Ipasuno OypaBunka

JleficTBrE MarHUTHOTO TOJI HAa MMPOBOJIHUK C TOKOM B MarHUTHOM Mose. Cuita
Awmmnepa. [IpaBuio neBoit pyku

JleficTBHE MarHUTHOTO TOJIL HA JBMKYIIYIOCS 3apsKEHHYIO YaCTHIly B MATHUTHOM

nosie. Cuna Jlopenira
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SIBneHME ANEKTPOMArHUTHOM MHIAYKIMH. 3aKOH 3JIEKTpOMarHuTHOW nHaykuu. 9/1C
MHIYKIHUH B JBUKYIIEMCS IPOBOIHUKE.

Konebarenbubiii KoHTYp. CBOOOHBIC dIeKTpUUecKue Kosebanus. [IpeBpaiienne
SHEepruu B KosebarenbHoM KOoHType. COOCTBeHHAs 4acToTa KojeOaHHi B KOHTYpE.

[lepemenHsblil TOK. 3akoH OMa /17151 IEPEMEHHOT0 TOKa

DNEKTPOMarHuTHOE 1oJie. DJIEKTPOMarHuTHas BoiHa. CBONCTBA 3JIEKTPOMAarHUTHBIX
BOJIH

[IIkana 3MeKTpPOMarHUTHBIX BOJIH. [I[ppuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B OBITY U
TEXHUKE.

CBerT Kak 3J1eKTpOMarHuTHAsI BOJIHA.
Jucnepcus ceera.

WNurepdepennus u nudpaxuus ceeta. udpakinuonnas pemerka

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

PUOOPHI

JIunzsel. [Toctpoenue nzobpaxkenus B TOHKOM nuH3e. Dopmyna TOHKOM JTUH3BI.
Onrtryeckas cuiia JUH3bI.

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

Crpoenue atoMma. [Inanerapuas monenb u Mozaens bopa. Ilornomenne u ucnyckanue
cBeta aromamu. KBaHTOBaHMe OHECPIHH.

Crpoenne aToMHOTO sipa. [IpoToH 1 HEUTPOH. B3anMOCBA3b Macchl ¥ YHEPTUH.
DHeprus CBA3M sipa.

PannoaktuBHOCTH. BUABI paIMOAKTUBHBIX U3JIy4EHUN U UX CBOMCTBA

. 3aKoH paaArO0aKTUBHOI'O pacliaga

Anepusle peakuuu. JleneHne U CUHTE3 sAEP.



Kpurtepun onenuBanuns

DK3aMEHAIIMOHHBIN OWJIET COJEpKUT JIBa TEOpeTHUecKux Bompoca. OlcHUBaHHE
MIPOU3BOIUTCS 10 KaXA0MYy BoIpocy Ousera. OTBEThI Ha TEOPETHUECKHUE BOIIPOCHI OIICHUBAIOTCS
CIeyIoIUM 00pa3oMm:

[IpaBuiIbHBIN, TONHBIN OTBET, COACPKHUT HEOOXOAUMBIE OTBETHI U TIOJTHOE PELICHUE
3a7a4— 5 0ajlios;

[IpaBuIbHBIN, HE IOTHBIA OTBET, COJIEPKUT HEOOXOJMMbIE pacyeThl B 3a7adax — 4 Oana;

He TounkIii, He mONHEIA OTBET — 3 Oaa;

HeBepHbIit 0TBET/0TCYTCTBHE OTBETa — 2 Oasia.

HroroBasi oreHKa MO HK3aMEHY OIpeneseTcsl Kak OKpPYTJIEHHOE 10 IeJ0ro 4Ymcia
cpenHee apudMeTnyeckoe OalyloB CEMECTPOBOM OIEHKM (TEKYIIEro KOHTPOJIA) M OaJUIOB IO
Ka)KJOMY BOIIPOCY Owiiera.

5.33}13HHH OTKPLITOI'0 M 3aKPLITOI0 TUIIA 1JISI 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 mpoBoIMoCTBI0 00J121a10T MeTAJLIbI? (BLIOPATH OJIUH BAPUAHT 0TBETA):
HMOHHOI;
AJIEKTPOHHOM;
HWOHHOM U 3JIEKTPOHHOM;
JIEKTPOHHOU U JBIPOYHOM;
. MIPOBOJIMMOCTBIO HE 00JIa/1al0T;
IIpasunvhoiti omeem: b
3. YcTaHOBHTE COOTBETCTBHE MEXKIY CTOJIOIAMMU. 1). 3akon Cuennuyca.
A). [laBnenue, mpou3BOIUMOE Ha KUIKOCTh WITH Ta3,
nepeAaéTcs B IIO0YI0 TOUKY 0€3 U3MEHEHUSI.
b). OtHomIeHNe cuHyca yria nmajgeHus K CHHyCy yria 2). 3akon [lackans.
MIPEJIOMJICHUS €CTh BEJIMYMHA IIOCTOSIHHAA Ul IBYX CPEZ. 3). [epesiii 3akoH HproToHA.
B). CymiecTByrOT Takue cuCTeMbI OTCUETa, OTHOCUTEIHHO
KOTOPBIX TeJIa MOKOATCS WU ABUKYTCS MPSIMOIUHEHHO U
PaBHOMEPHO, €CIIM HAa HUX HE JIEUCTBYIOT JPYrUe TeNa UIn
JIEWCTBUE UX CKOMIIEHCHUPOBAHO.
IIpasunvHuii omeem:

HNOwE s

N
[EEY

4.OCHOBHO} 3aKOH IMHAMUKH MOCTYNIATEIbHOI0 ABHKCHUS
(Bropoii 3axon HbloTOHA) (Yemanosume npasuibHyio nocied08amenbHOCb)
1. Macca




00paTHO MPOMOPIHOHATIEHO
yCKOpeHue

cuiia

IIPOSIMO IIPOIIOPLUHUOHATIBEHO

aRswnN

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

6 Kakoe BbIpaxkeHHe COOTBETCTBYeT H30XOpHOMY Tmpoueccy? (BbIOOp OJHOIO
BApMAHTA OTBETA):

=

4
— = const;
= const;

= const;

SSN IRy

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

R s

3aoanus OmKpovlmoz2o muna.
1.Teno PA3roHsA€TCsA HA HpﬂMOﬂMHeﬁHOM Y4yacTKe MyTHU, IPHA 3TOM 3aBUCUMOCTDH

IIPOIiIeHHOT0 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 Jim¢ra, pa3roHsiionierocsi BBepx ¢ NOCTOSIHHBIM YCKOpPeHHeM JIEJKUT
rpy3 maccoii S kr. Bec 3Toro rpysa pasen H

Ilpasunvnoviti omeem:55

3.PacTaHyTasi HAa 2 CM CTAJIbHAS NMPYKUHA 00J1a/1aeT NOTEHIUAJIBHON YHepruen
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 HAXOAUTCA HaealbHbIH ra3 npu aasjaenun 105750 [a n

TeMIiepaType, COOTBeTCTBYIOLIEH CpeIHEeKBAAPATHYHONH CKOPOCTH TeIJIOBOI0

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

6. B 6a1one 066éMom 1,66 M° maxoauTes 2 Kr MOJIEKYJISIPHOI'0 KHCJI0POJAA NIPH

JAaBJIeHUMN

10° Ma. TemnepaTypa KHCJI0pOAa PaBHA K.

Ilpasunvroiti omeem:320

7. B HeKOoTOPOM mpouecce uaeaJbHbIi ra3 moay4us KoaudecTso Temiorbl S0 Lx. Ipu

3TOM BHYTPEeHHSISl JHeprus ra3a ypeauunjach Ha 20 [xx. Pabdora, coBepmiénnas razom

B 3TOM IIpolecce paBHA Jox.

IIpasunvroiti omseem: 30

8. IIbLIuHKY, nMeylo 3apaa 3 MkKi1, nepeMemialoT B 3J1eKTPOCTATHYECKOM 10J1€e U3

OJIHOM TOYKHU NMPOCTPAHCTBA B APYry10. Pa3HOCTH MOTEHUMAJIOB MeKAY 3THMH

TO4YKaMHu paBHa 3 B. Moayab padoThbl, KOTOPYIO COBEPIIAIOT YJICKTPOCTATHYCCKHE




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. JInnun mm;xunn OJHOPOJHOI0 MATHUTHOTO MOJIsl MPOHU3BIBAKT PAMKY
wiomaabo 1 M° moa yriiom 30° Kk eé moBepXHOCTH, CO31aBasi MATHUTHBIH MOTOK,
paBHblii 0,2 B6. Moay/ib BeKTOPAa HHAYKIMU MATHUTHOTO T0JIs1 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 MHAYKIIUM
0,2 Ty, NpOBOAHUK PACIOJIOKEH MO/ YIJIOM 30° k BekTOopy B. Cuia, neiicTByromasi Ha
NMPOBOJIHUK CO CTOPOHBI MATHUTHOIO 10JISl pABHA H

Ipasunvroiti 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 yrJia MOJHOT0 BHYTPEHHEr0 0TPaKeHUs MPHU Mepexo/ie 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




Bomnpocskl Kk 3k3aMeHy 10 JUCHUILINHE «DU3HKA

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

Otser:

MexaHU4eCKUM JBHKEHHEM TeJIa Ha3bIBAIOT M3MEHEHHE €T0 MOJIOKECHUS B IPOCTPAHCTBE
OTHOCHUTEIIBHO JIPYTHX TEJ C TEUEHHUEM BPEMEHHU.

MexaHu4yeckoe JIBHKeHHE OTHOCHTEJIbHO. [[BIKEHHE OJTHOTO M TOTO )K€ Tela
OTHOCHUTEIIbHO Pa3HbIX TEJI OKA3bIBACTCS PA3TUUYHbIM.

Hampumep, aBToMOOMITH ABMKETCS 10 opore. B aBTomMoOmIIe HaxoasTcst moau. Jiroam
JBUXKYTCS BMECTE C aBTOMOOMJIEM 110 iopore. To ecTh JitoI1 epeMetatoTcs B
MPOCTPAHCTBE OTHOCUTENHHO TOPOTU. HO OTHOCHTENEHO caMOro aBTOMOOWIIS IO HE
JIBUXKYTCS. B 3TOM IpOSIBISETCS OTHOCHUTEIbHOCTh MEXAaHMYECKOI0 ABUKEHUS.
Tpaekropus - s6oobpasxcaemas unu 8UOUMAsL TUHUS, 8 KAHCOOU MOUKe KOMOPOU nNoObIEAI0
mejlo 8 npoyecce c80e20 OBUNCEHUS.

Jnuna mpaexmopuu nazvléaemcst npoudennvim myreMm. O6o3nagaercs |. (TpackTopust —
Clell, MyTh — PACCTOSHUE)

[IpoiineHusiit myTh | paBeH JIMHE TPACKTOPHH, IPOHICHHOW TEJIOM 32 HEKOTOPOE BPEeMS t.
IIyTh — ckajsipHas BeJTHYMHA.

B CU egununa uzmepenus mytu: 1 m .

IlepemerieHneM Tesa Ha3bl8arOM HANPABAEHHBIU OMPE3OK NPSAMOU, COCOUHAIOUUL
Ha4anbHoe NOJIodCeHUe meid C e20 NOCIe0YIOUWUM NOJIONCEHUEM.

Tpaexmopua
IHepemenienue

Ilepememnienne BeKTOpPHAsl BeJJMYUHA. (IEpEMEIICHIE — BEKTOP, MOIYJIb IEPEMEIICHUS —
CKaJIsIp)

Ob6o3HavaeTcst S, M3MEPSIETCSI 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
YCKOpeHHEe B BEKTOPHOH gopme

Orger:

Ilepemenienne Tena - 27mo HAnpagIeHHbIli OMPE30K NPAMOU, COEOUHAIOWUL HAUATIbHOE
NONIOJICEHUEe MeNa C €20 NOCIE0YIOUWUM NOJIONCEHUEM.

ITepemermienne BeKTOpPHAasi BeJIMYUHA. (IEPEMELIECHNE — BEKTOP, MOYJIb IEPEMELICHUS —
CKaJIsp).

Ob6o3Havaercs S

Ennnuna usmepenus nepememenus - metp [1 mj.

CkopocTh paBHOMEPHOI0 NPSIMOJHHEHOT0 IBHKEHUS — 970 6eKMOPHAs (hu3uiecKast
6eUYUHA, PAGHAS OMHOWIEHUIO nepemMeujeHuss meaa S 3a 110001 NPOMEeINCYMOK 8peMEH K
3HAYEHUIO FMO20 NPOMENCYMKA 1.

v, =S/t

CKOpOCTb MOKa3bIBAET OBICTPOTY U3MEHEHHUSI KOOPJIMHATHI: Vi=(X-Xo)/t=AX/t.




Ennnuna usmMmepeHusi CKOPOCTH - METP B cekyHAy [1 m/c]

YckopeHue — 2mo 6eKmMopHas uuueckas GeIUYUHA, XapaKxmepuzyouas Oblcmpomy
U3MEeHeHUs1 CKOpOCMU, YUCTIEHHO PABHAs OMHOWEHUIO USMEHEHUs CKOPOCMU K NPOMENCYMKY
8peMeHuU, 8 meyeHue Komopo20 3mo UsMeHeHue NPOU3oULIO.

YckopeHre noka3bIBaeT, Kak ObICTPO U3MEHsIeTCsS CKOpPOCTh Tena. Eciau yckopenue
II0JIO’KUTEIBHO, 3HAUUT CKOPOCTH TeJla YBEIUUMUBAETCA, ABMKEHUE ycKopeHHoe. Eciu
YCKOpPEHUE OTPHUIATEIbHO, 3HAYUT CKOPOCTh YMEHBIIAETCS, IBUYKEHUE 3aMEIJICHHOE.

Ecan CKOPOCTb U3MCHACTCA OAMHAKOBO B TCUHCHUC BCCTO BPECMCHU JIBUKCHHA, TO TAKOC
JBUKEHHE Ha3bIBAIOT PABHOIIEPEMEHHBIM.

Torna yckopeHre MOKHO PacCUuTaTh 1o GpopmyIie:

. ('Ux — Ox>
a, =
t

O603HaueHus:
V,— KOHEYHasi CKOPOCTh TeJjia MPU PAaBHOYCKOPEHHOM JBUKEHUU T10 TIPSMOi
Vgy— HavallbHasi CKOPOCTh Teja
a — yCKOpeHue Tena
t — Bpems IBIKEHUs Tella
Enununa nzmepenus yckopenus B CU [M/CZ].
YckopeHue U3MepSIoT aKcenepomMempo.
YpaBHeHue paBHOMEPHOI'0 ABMKeHHUs (IIEpEMEILEHUE TeJla IPU PABHOMEPHOM
JIBI)KCHHH )
S=v,t
KunemaTnueckoe ypapHeHHe CKOPOCTH IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU 110 TPSIMOM:
Uy = Upg + dypt
KunemaTnueckoe ypapHeHHe nepeMellleHUs IPY PABHOYCKOPEHHOM JBUKEHHUH 10
IIPSAMOM:
- 2
Sy = Uppt + E'lg_r_
O6o3navenus:
Sz — TlepeMelneHne Tema Py PaBHOYCKOPEHHOM ABHKSHHH IT0 TIPSIMOL
Uzl — HavanpHasi CKOPOCTb Tela
Uz — CkopocTh Tela MpH PaBHOYCKOPEHHOM JIBMKCHUH 10 MPSIMOMA
lz — VckopeHue Tena
t — Bpewms nBukeHus tena
3. IIpsimonuHeiinoe paBHOMepHOe aBU:KeHUe. CkopocTh. ['paduueckoe
npeJcTaBJjieHHe IBUKEHHUS.

Ortser:

PaBHOoMepHOe psAMOJINMHEHOe IBHIKEHHE — 510 makoe 08udiceHue, npu

KOMOpoM meno 3a itodvle 00UHAKOBbLE NPOMENCYMKU BPEMEHU NPOXOOUN 00UHAKOBOE
paccmositue.

CKopoCTh PABHOMEPHOI0 MPSIMOJIMHEHHOT0 IBHKEHUSI — 970 8eKMOPHAs puzuueckas
BEIUYUHA, PABHASI OMHOWLEHUTIO nepeMeujeruss mena S 3a 000U NPOMENCYMOK 8PEMEH K
3HAUEHUIO HMO20 NPOMENCYMKA L:

V,=S/t

O003HaUeHNUS:

Vx - IPOEKIIHSI CKOPOCTH Ha OCh X

S - mepememenue

t - Bpems

CKOpOCTh MTOKa3BIBACT OBICTPOTY H3MEHEHHMSI KOOPAMHATHI: V= (X-Xo)/t=Ax/t




Ennnuna usmMmepeHusi CKOPOCTH - METP B cekyHAy [1 m/c]

I'padguyeckoe npeacraBjieHue pABHOMEPHOI0 NPAMOJIHHEHHOI0 ABHKEHUSA
MexaHn4eckoe IBMKEHUE NPEACTABISAIOT rpagHuIecKuM criocoOoM. 3aBHCHMOCTD
($U3MUeCKUX BETMYMH BBIPAXKAIOT IPU oMoty GpyHKIuil. O603HaAYaIOT:

V(t) - ©3MeHeHHE CKOPOCTH CO BPEMEHEM

S(t) - u3smeHenue nepemenieHus (yTH) CO BpEMEHEM

a(t) - u3MCHEHHE YCKOPEHHS CO BpEMEHEM

3aBHCHMMOCTH YCKOPEeHHsI 0T BpeMeHHU. Tak Kak nmpy paBHOMEPHOM JIBUKCHUH YCKOPCHUE
PaBHO HYJIIO, TO 3aBHCUMOCTS a(t) - IpsiMast JIMHUS, KOTOpast JIEKHUT Ha OCH BPEMEHH.

)

-

a=0
3aBUCHMMOCTb CKOPOCTH OT BpeMeHH. Tak Kak TeJIo ABUKETCS MPSIMOJIIMHEWHO 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

[Tpoekius nmepeMerieHus Tejaa YUCISHHO paBHa IUIOIAIU MPSMOYTOJILHUKA MO IpaduKoM,
TaK KaK BEJIMYMHA BEKTOpa IMEPEMEIICHUS paBHA MPOU3BEICHUIO BEKTOPA CKOPOCTH Ha
BpeMsi, 32 KOTOpOe OBIJIO COBEPILIECHO IepeMEIlCHHE.

v = const

L C

IIpasuno onpedenenus nymu no epaghuxy v(t). pu NPSIMOJTMHEHTHOM paBHOMEPHOM
JIBIDKEHUHU MOJYJIb BEKTOpA MEepEeMEIIeHNUs paBeH IO i MPSMOYTOJIbHUKA IO
rpauKoM CKOpOCTH.

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




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

3aBUCUMOCTH KOOPJIUHATHI OT BpeMeHU. [ paduk x(t) - HAKIIOHHAS JTUHUS .

XA X = Xy + Vi

X
S
- tg «
o .
O t, 1
U3 rpaduka BUAHO, UTO MPOEKIIMSI CKOPOCTU PAaBHA:

v,=S/t=tga
PaccmotpeB 3Ty hopMyity, MBI MOYKEM CKa3aTh, YeM OOJIBIIIE YTOJI 8, TeM OBICTpEi
JBUKETCSI TE€JI0 U OHO MPOXOAUT OOJBIINIA MYTh 32 MEHBIIEE BPEMS.
Ilpasuno onpedenenus ckopocmu no epaguxy s(t) u x(t): TanreHc yriia HakJIoHa rpaduka K
OCH BPEMEHH PABEH CKOPOCTH JIBUKEHUS.
4. PaBHonepemeHHoOe ABUKeHHE. Y PAaBHEHHS CKOPOCTH M NlepeMelleHUs] TPH
paBHONIEPEMEHHOM ABHKeHNHU. ['padpuueckoe npeacrapieHne paBHONIEPEMEHHOI0
JABHKEHUS.
OtBert: /[suoicenue mena, npu KOmopom e2o0 CKOpoCmb 3d io0ble pasHvle NPOMeNCymKU
8pemenu UsMeHsemcsi 0OUHAKOBO,
HA3b16a10M PABHOYCKOPEHHBIM WM PaBHONEPEMEHHBIM IBHKCHHEM.

CxopocTh NpH paBHOYCKOPEHHOM JABHKEHUH 110 MPAMON — 3TO HavaJbHas CKOPOCTh
TeNa IJIIC YCKOPEHUE JaHHOTO Tela YMHOKEHHOE Ha BPEMs B IIYTH
Up = Upp + gt

Ilepememienne npu paBHOYCKOPEHHOM JIBHKEHHMH 10 MPSIMOIl — 3TO PacCTOSHUE
MPONJIEHHOE TEJIOM T10 IPAMOH (paccTOsSHUE MEXKTy HadaJlbHOM U KOHEYHON TOYKaMU
JIBUKECHUS)
Sp = Ut + E“;—z

- O6o3HaveHus:
Sy — Ilepemenienue Tena npy paBHOYCKOPEHHOM JBHUKEHHUH I10 TIPSIMOKN
Uz — HavanpHasi CKOPOCTb Tela
Uz — CkopocTh Tena npHu paBHOYCKOPEHHOM JIBHKEHUU T10 MTPSIMOU
flz — VYckopeHue Tena
t — Bpewms nBukeHus tena
I'paduueckoe npeacraBiieHne HEPABHOMEPHOI0 NPSIMOJIUHEITHOT0 ABUKEHUS
MexaHnuecKoe JIBMKEHUE MPEJICTABISIOT rpaguyeckiuM cnocoOoM. 3aBUCUMOCTh




(U3UYECKUX BEIMYMH BBIPAKAIOT MIPH MOMOIITH GyHKIMHA. O003HAYAIOT:

(t) - usmenenue ckopocmu co epemenem
S(t) - usmenenue nepemewenus (nymu) co epemenem
a(t) - usmenenue yckopenus co epemerem
3aBHCHMOCTH YCKOPEHHS OT BpeMeHH. Y CKOPCHHE CO BpEeMEHEM HE H3MEHSETCS, UMEET
MOCTOSTHHOE 3HaueHue, rpaduk a(t) - mpsmMas JIMHUS, TapaUIeTbHAs OCH BPEMCHH.

ax:%/\
ax =0

W

t c

ax <0

3aBHCHMOCTb CKOPOCTH OT BpeMeHH. [Ipu paBHOMEPHOM JABMKEHUU CKOPOCTh
W3MEHSETCS, COTJIACHO JIMHEHHOW 3aBUCUMOCTH . I'pacdukom siBnsieTcs
HAKJIOHHAS JIMHHUSL.

0 /-

v=y,+at
IIpasuno onpedenenus nymu no epaguxy v(t): IlyTsb T€na - 3T0 II0MIAIL TPEYTOJIbHUKA

(wnu Tpamnenun) noa rpauKoM CKOPOCTH.
axr?

Sx

-

m /]
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v=at
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IIpasuno onpedenenus yckopenus no epaghuxy v(t): Y CKOpeHue Teja - 3T0 TaHT€HC yria
HaKJIOHA rpaduka K ocu BpeMeHU. Eciu Teno 3ameanseT ABIKeHue, yCKOpeHue
OTPHIIATENBHOE, YT IpaduKa TYNOH, IIOATOMY HaXOUM TaHT€HC CMEXHOTO YTJIa.

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 PaBHOYCKOPCHHOM JIBUKCHUU ITYTh U3MCHSACTCA,

COIIACHO KBaJAPAaTHOM 3aBUCUMOCTHU . B KoopiuHaTax 3aBUCUMOCTh
at’

X=X tyf+—

HMEET BU/ 2, I'padukom siBisieTCs BeTKa napaloIIbl.
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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.

Jleticmeue men Opye Ha Opyea Ha3bIBAIOT B3aMMOJAEHCTBHEM.

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

Y
w

B moBcenHEBHOM XKH3HU MBI TIOCTOSTHHO BCTPEUAEMCS C Pa3IMYHBIMU BUIaMU
BO3/ICHCTBUI OJIHUX TeJ Ha apyrue. YToObl OTKPHITH JBEPh, HY)KHO IIOJICHCTBOBATHY Ha
HEE PYKOW, OT BO3JICHCTBHUS HOTH MY JISTHT B BOPOTA, JIAXKe MPUCAKUBASICH HA CTYJI, BB
NeiicTByeTe Ha Hero. B To e Bpemsi, OTKpBIBasi BEPh, MBI OIIYIIIAeM €€ BO3ACHCTBUE
Ha Hally pyKy, ICHCTBHE MsS4a HAa HOTY OCOOCHHO OIIYTHMO, €CII BBl UTpaeTe B PyTdoI
0OCHKOM, a ICHCTBHE CTYyJIa HE TTO3BOJISET HAM ynacTh Ha 1moJi. To ecTh JieiicTBrue Beeraa
SIBIISICTCS B3aUMOJICHCTBHEM: €CITH OJHO TEJIO ACUCTBYET Ha APYroe, TO U JPYroe TElo
JICHCTBYET Ha MEpBOE. DTU TPUMEPBI TOJATBEPXKIAIOT BBIBOJ YYEHBIX O TOM, YTO B
MPUPOJIE MBI BCETIa UIMEEM JIENIO C B3aUMOJICHCTBHEM, a HE C OJHOCTOPOHHUM JICHCTBHEM.

Bennuuny, XapakTepu3yHOIIy0 B3aUMOJICHCTBUE TEJ, HA3bIBAIOT CHUJIA.

Cuiia — gusuueckas seuduna, KOmopas onpeoensem mepy 6030elUCmaus 00H020 meid
Ha opyeoe.

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

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

—_—

F

N3mepsieTcs cuina mpu MOMOIIHN IPUOOpa «OUHAMOMEMP).

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

Ecnu Ha Teno oqHOBpEeMEHHO NEUCTBYIOT HeCKoIbKO cuil (Hampumep,F1,F2 u F3) To mon
CUJION, IEMUCTBYIOIIEN HA TEJI0, HY’)KHO IIOHMMaTh PABHOACHCTBYIOLIYI0 BCeX
cuin: F=F1+F2+F3

IpuHIMD CyNepnO3UIIUM CHJII: eCiU Melo 83aUMOOelicmayent 00HO8PEMEHHO C
HEeCKONbKUMU Menamu, mo pe3yabmupyiouan cuia, 0elcmsyowas Ha OaHHoe meio, pagHa
6€KMOPHOI cymMe CUl, 0elicmEYIOWUX Ha MO Melo CO CMOPOHbL 8CeX OpY2ux meil.

J11s1 3apsKeHHBIX Te:




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

N PN

mg

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

Cuna TpeHus - 3TO CUJIa 3JIeKTPOMATHUTHOM MPHUPO/IBI.

BoO3HHUKHOBEHHE CHITBI TPEHUS OOBSCHSASTCS ABYMSI MPUYMHAMM .

1) llepoxoBaTOCTHIO TOBEPXHOCTEH
2) [IposiBneHuEM CHUII MOJIEKYJISIPHOTO B3aUMOJIEHCTBUS.

Cunbl TpeHUS BCeT/1a HAIIPaBIIEHBI [0 KACaTeNbHOM K COMPUKACAIOIIUMCS MTOBEPXHOCTIM
U MOAPA3AESIIOTCS HA CUlbl MPEHUsl NOKOSL, CUTIbL MPEHUsL CKOIbICEHUSl, CUTbL MPEHUs]
KayeHus.

Frp = M*N, rne m — koapduniuent Tpenus , N — cuja peakiiuu ornopsl.

Cuiia ynpyrocTu — cuia, KOTopasi BO3HUKAET MpH JIF000M Bue nedopMaliiy Tel U
CTPEMUTCS] BEPHYTh TEJIO B IEPBOHAYATLHOE COCTOSIHUE.

Fynpy = - K*X, e k — sxectkocts Tena [H/M], X - aOCOMOTHOE yUTMHEHUE TEa.

Cuiia ynpyrocTy nepneHIuKysipHa MOBEPXHOCTH B3aUMOJICHCTBYIONTUX TEI U
HampaBlieHa BCeTJa MPOTHB J1e(hOpMallnu.

rpaBHTaHHOHHble CHJIBI }IeﬁCTBYIOT MCXKIY BCEMU TCIIAaMH — BCC TCJIa IIPUTATHBAKOTCA
Jpyr K Apyry. Ho 3To npuTskeHune CyniecTBEHHO JIMIIb TOTa, KOTJa X0Ts Obl O/THO U3
B3aWMO/ICHCTBYIOIINX CHJI TaK K€ BEJIUKO, KaK 3eMJIs WX JIYHA.

DJIeKTPOMArHUTHBIE CHJIBI ACHCTBYIOT MEXY 3apsUKEHHBIMHU yacTuliamMu. B aTomax,
MOJICKYJIaX, ) KUBBIX OpTraHU3MaxX UMCHHO OHU ABJISAIOTCA I'NTABHBIMH.

OO6nacTh siIePHBIX CHJI OYEHb orpaHrueHa. OHM 3aMETHBI TOJIBKO BHYTPH aTOMHBIX sI/IEp
(r.e. Ha paccrosiamn 107 cm.)

Caa0ble B3auMo/1elCTBUSA MPOSBISIOTCS Ha ellé MEHBIINX pacCTOSHUIX. OHU BBI3BIBAIOT
MPEBPAICHUE JJIEMEHTAPHBIX YACTUL IPYT B APYTa.




6. 3akonbl HploTOHA
Otser:

OCHOBY AMHAMUKH COCTABJISIFOT TpH 3akoHa HproToHA:

IlepBbiii 3axkoH HbroToHA - CyIlIeCTBYIOT TAKUE CUCTEMBI OTCYETa, OTHOCUTEIHLHO
KOTOPBIX IOCTYINATENbHO ABUXKYIIEECS TEI0 COXPAHSIET CBOIO CKOPOCTh IIOCTOSIHHOM, €CIIU
Ha Hero He JeHCTBYIOT Apyrue Tena (WK JecTBUE IPYTHX Tesl CKOMIIEHCUPOBAHO).

R=0; v=const

R - paBHOAEHCTBYIOIIAs BCEX CUJI, TPUIIOKEHHBIX K TEITY

V - CKOpOCTb Tela

Bropoii 3akon HeroToHa — YckopeHue Telia nponopiyuoHaIbHO CUle, ICHCTBYIONIEH Ha
TE€JI0 ¥ 0OPAaTHONPONOPLIMOHAIBHO MAcCe 3TOro Tea.

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 HANPABILEHUIO.

F1— Cuna npelicTByrorias Ha 2 T€JO

F2— Cuna npetictByromiast Ha 1 Temno

F1=-F2

OTH CUJIBL:

- IEUCTBYIOT BIOJIb OJTHOW MPAMOIL;

- HaIpaBJICHbI B MPOTHUBOMOJIOKHbBIE CTOPOHBI;

- PaBHBI IO BEJIUYUHE;

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

7. Cnaa TskecTH. 3aKOH BceMHUPHOTo TArorenus. Bec Tesa. HeBecomocTs.
Ortser:
CuJjia TSKeCTH — cuia, ¢ KOmopou mena NPpUma2uearomcs K 3emie, Cuia nPUmsI’CeHus.
6cex men K 3emae OuU3U ee NOGEPXHOCMU.
FmﬂOIC =mg

m - Macca Tena

g=9381 /et — YCKOpEHHe CBOOOAHOTO MaJIeHNs] Ha MOBEPXHOCTH 3eMIIH.

Cuna masxcecmu 5mo 2pasumayuOHHAA CUNA, NPUTOJICEHHAS K YeHmpy mena u
6ce20a nanpaeiena K yenmpy 3emau. (BEpTUKAIbHO BHU3 K TOBEPXHOCTHU 3eMIIN)

3akon ¢cemuprozo mazomenus. Bee Te1a NpUTATUBaOTCS APYT K APYTY € CHJIOI,
MOAYJIb KOTOPO# NPAMO NPONOPIHMOHAJICH IPON3BEICHHUIO HX MACC U
00paTHONPONOPIHOHAJIEH KBA/IPATy pPaccTOSTHUA Mexay HUMH. (OTKpHIT 1. HeroToHOM
B 1682 rony)




Fogii
¥ - 3aKOH BCCMHUPHOTO TAIOTCHMS.

G — mocTosiHHAst BCEMUPHOTO TATOTSHUS WM TPABUTALIMOHHAS TIOCTOSHHAS.

G=6,67 10 ™ H-m/kr?

Cuny TSKECTU ¢ KOTOPOU Tela MPUTITMBAIOTCA K 3emile, Hy)KHO OTJIn4aTh OT Beca Tena. B
OTJINYME OT CHJIbI TSKECTH, SABJISIFOLIEHCS TPAaBUTALIMOHHON CUJION, MPUIIOKEHHOH K
TEIy, BEC — 210 YNpy2as Culd, NPULONCEHHAs K onope uiu noosecy (T.€. K CBSI3M).

Bec Tesa — smo cuna, c komopoti meno 6 pesyiomame NpumsNiCeHUs K 3emae oeticmeayem
Ha onopy uu noosec.

O6o3nayvatot P, en. usmepenus aprotoH [1H].

Ecnu Teno HemoABUKHO OTHOCHTEIBHO ONOPHI MK moABeca, To P=F,,=mg, To ectp Bec
TeJa paBeH cuiie TshkecTu. Ho 3Th cHiIbl NPHJI0KEeHbI K PA3HBIM Tejiam!
Ecnu onopa n1BUXeETCs ¢ yCKOPEHUEM a BHU3, TO BeC TeJla, IBHAKYIIErocsi ¢ yCKOpeHueM
BHHU3 YMEHbIIAETCS.

Va uj: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.
[Tpu cBOOGOHOM TameHNK a=g U3 Gopmyisl P=m(g - g) crmeayer, uro P =0, T.e. Bec Tena
OTCYTCTBYET. [ OBOPST, UTO TEIO HAXOOUMCS 8 COCIMOAHUU HEBECOMOCHIU.

HeBecoMocThb - cocmosinue mena, npu KOmopom OHO 08UNCEMCSL MOJILKO NOO Oeticmeuem
CUJTIblL MANCECMU.

8. UmnyJabc Tesaa. UMnyabe cuibl. 3aK0H cOXpaHeHHs HMITYJIbCa
Ortser:
HNmnyabcoMm Tesla Hazulearom 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 Tenna HanpaBJieH B TY K€ CTOPOHY, YTO U CKOPOCTH TeJia.

-

] p
‘ m_; > |

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




Dusuueckas eejludura, pasHas npous'eedeHuio CUJIbl Ha epemsl ee ()6&Cﬂ’l8uﬂ,
Ha3bIBACTCSI UMITYJIbCOM CHJIBI.

—_—
HAf
Nmnynibe Cuilbl TaKKe SABISETCS BEKTOPHOM BeJTMYMHOIA.
HMmnyabc cuiibl paBeH U3MEHEHHI0 uMIyJibcea Teda (/1 sakon Hviomona 6 umnyiscHou

ﬁ-At=m-172;—m-E
3aKoH coXpaHeHHsI UMITYJIbCA.
my -0 +my 0, =my 9, +my -0,
B 3amMKHYTOI1 cucTeMe BEKTOpPHAasi CyMMa MMITYJIbCOB BCeX TeJl, BXOASIIMX B CHCTEMY,

0CTaeTCsl MOCTOSTHHOM MPH JII00bIX B3aUMOAECTBHAX TeJI 3TOH CUCTEMbI MeKI1y CO0O0M.

M1,M3 - MacChl B3aUMOJCUCTYIOIIUX TEN, KI
-3

1, U 2 - CKOPOCTH T€JI 10 CTOJIKHOBEHUS, M/C

gopme):

9
— —
U 1, U »' - CKOPOCTH TeJ IMOCJIC CTOIKHOBEHUS, M/C
9. Mexannyeckasi padoTa 1 MOIIHOCTH. ETUHUIBI H3MepeHusi paG0Thl 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 - Mexanndeckas paboTa
F - Cuna, neiicTByromiast Ha TeJIO
S - IlepemMerienrie, KOTOPOE TEJIO COBEPIIAET MO ACHCTBHEM CHIIBI
a - Yron Mexay HalpaBJIe€HUEM JEHCTBUS CUITBI K BEKTOPOM MEPEMEIICHUS

Pabota siBnsiercst ckansapHoi BenmudrnHoM. OHAa MOXKET OBITh KaK MOJIOKHUTEIIbHA
(0°<a <90°), Tak u otpunarenbHa (90° < a < 180°). IIpu a = 90° pabota, coBepiiaemast
CUJIOH, paBHA HYJIIO.

B cucreme CU pabota uzmepsiercs B a:koyasax (J:x).

[1 Ix=1 H-m]

PaGora cuibl, coBepiiaeMasi B € IMHUILY BPEMEHHU, HAa3bIBACTCS MOUIHOCTHIO.

Momnoctb N — ¢usuueckas éenuuuna, pagnas omuowienuio pabomol A K NPOMENCYMKY
8peMenlU t, 8 meueHue KOmopo2o cogepulena sma paboma:.

N=A/t
B Mexnynapoanoit cucreme (CH) ennnuiia MmouHocT HazbiBaeTcs BaTT (BT).
Buecucremnuas equnauna Mourgoctu 1 i1.c.=735 Bt

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

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

O6o3nauaetca E.

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

PaznuuaroT aBa BUIa MEXaHUYECKOUN SHEPTUHN — KUHeTHYecKass Ex 1 moreHnuaabHas
Ep sneprus.

[TonHas MmexaHnyeckasi SHEprus Tejla paBHA CyMME €ro KHHETUYECKOW M MOTEHIMAIbHOU




sHepruii E =Exk + Ep

KuneTrnueckasi 3Heprusi — 3T0O SHEPTUs Tena, 00yCIOBICHHAS €ro ABMKCHUEM. JTO
dbuznyeckas BeIMYMHA, paBHAs IOJIOBUHE MPOU3BEACHUS MACChI Tela Ha KBaApaT ero
CKOPOCTH.

m - mMacca Tena
- CKOpOCTb Tela

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

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

Ep =mgh

m - Macca Tena

g - YCKOpeHHEe CBOOOTHOTO TaICHUS

h - BbICOTa MOIHATHS TENNa Ha/l HYJIEBBIM YPOBHEM (Hal TOBEPXHOCTHIO 3eMIIH)

[TorennuanpHast SHEPTHs YIPYro aeGOpMUPOBAHHOTO Tea:

k - ko3 uieHT ynpyroctu ()KeCTKOCTh TeJa)

X - abcomoTHas aedopmanys (yITHHSHUE Tea)

3aKoH cOXpaHeHHsl JHEPTHH B MEXaHUYCCKUX 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 B3aMMHbIE NPeBPallleHNs] OTEHI[HATIbHOM
JHEPIruM TeJl B HX KHHETHYEeCKYI0 JHePruli0,  HA000pOT, WJIM Nepexo/l SJHEPIruu OT
O/IHOT0 TeJIa K IPYyromy.
Pa3BepHyTblii OTBET
Ecnu teno cnoco6HO coBepInTh paboTy, TO TOBOPSIT, YTO OHO 00JIaaeT SHEPTHUEH.

MexaHn4eckasi JHEPrusi TeJa — 9510 CKAIAPHAA 8EIUYUHA, PABHAS MAKCUMATbHOU
pabome, KOmopas Moxcem ObIMb COBEPUIEHA 8 OAHHBIX YCA0BUSIX.

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

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

PaznuuaroT 1Ba Bua MEXaHHMYECKOM SHEPTHHN — KHHeTHYecKasi Ex v moTeHuaabHas
Ep sHeprus.

[TonHas mexaHnyeckasi SHEprus Tejla paBHA CyMME €ro KUHETUYECKOW M MOTEHIMAIbHON
SHEPIrUm

E=Ex+Ep

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

Qusuueckas eIUUHA, PABHAS NONOBUHE NPOU3BEOEHUS MACCHL Meld HA Keaopam e2o
CKOpOCMU, Ha3vl8aemcsi KNHETHYeCKOo JHepruen reJia:

mv°

=g

Kunernueckast sHeprust — 310 dHeprus ABrkeHus. KnHetnueckast S3Heprus Tena Maccou m,




—
JBWDKYILETOCS CO CKOPOCThIO ¥ paBHa paboTe, KOTOPYIO OJDKHA COBEPIIUTH CHUIIA,

MPUIOKEHHAs K MOKOSIIEMYCsI Ty, YTOObI COOOLIUTE €MY 3TY CKOPOCTb:

Hapsiny ¢ KHHETHYeCKO# SHeprue Win SHEPTrueil IBMKEHUS B (PU3UKE BAKHYIO POJIb
UI'PAET MOHATUE MOTEHIUATBHON YHEPIUH WK JHEPrUH B3aUMOJCICTBUA Tel.

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

[ToHsTHE MOTEHIIMATILHON SHEPTUU MOXKHO BBECTH TOJIBKO AJIsl CUJI, pa00Ta KOTOPBIX He
3aBHCHT OT TPACKTOPHH JABHKECHHS TeJIA U ONpeaesieTcs TOJAbKO HA4aJIbHbIM U
KOHEYHBIM N0JI0KeHUsIMU. Takne CHIIbl Ha3bIBAIOTCSI KOHCepBaTUBHbIMU. PadoTa
KOHCEPBATHBHBIX CHJI HA 3aMKHYTOM TPACKTOPHUH PaBHA HYJIIO.

CBOIICTBOM KOHCEPBAaTUBHOCTH 00JIa/Ial0T CHJIA TSZKECTH U CUJIAa YHPYrocTu. s oTux
CHJI MO>KHO BBECTH IOHATUE IIOTEHIUAIBHON SHEPTUH.

IHoTenumnanbHas 3Heprus Tejia B MoJie CHJIbI TSAKeCTH (IIOTEHIMAIbHAS YHEPT U Tea,
MOHATOTO HAJT 36MJIEH ):

Ep =mgh

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

[TonsATHE MOTEHIMAILHONW YHEPTUU MOXKHO BBECTH U JJIs YIPYIO# CHJIbI. OTa CUJIA TAKKe
o0yanaeT CBOMCTBOM KOHCEPBATUBHOCTH. PacTaruBas (Uau cxuMasi) Ipy>KUHY, Mbl MOXKEM
JieNIaTh 3TO PA3JIIMYHBIMU CLIOCOOAMH.
rze k — ®KecTKOCTh MPYKHUHBI.

IMoTreHuuanbHasi 3Heprus ynpyro 1epopMupoBaHHOIO TeJIa pagra pabome Cuibl
ynpy2ocmu npu nepexooe uz 0aHH020 COCMOSIHUSL 8 COCMOsAHUE C HYN1e80l 0ehopmayueti.

Ecnu Tena, cocTapisome 3aMKHYTYI0 MEXaHUYECKYI0 CHCTEMY, B3AUMOJECHCTBYIOT
MEX1y COOOH TOJIBKO CHJIaMU TATOTEHHS U YIIPYTOCTH, TO paboTa 3THX CUJI paBHA
M3MEHEHUIO NMOTEHIMAJIBbHON YHEPTUU TEN, B3ITOMY C IPOTUBOIOJIOKHBIM 3HAKOM:

A =—(Ep2 - Epl).
[To TeopeMe 0 KHHETUYECKOM SHEPruu 3Ta paboTa paBHA H3MEHEHUIO KHHETHYECKON
DHEPTUHU TEII:
A =Ek2 - Ek1

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

CyMMa KMHETHYeCKOH M MOTEeHUMAIbHOH YJHEPIUHU TeJl, COCTABJISIIOINX 3AMKHYTYIO0
CHCTEMY M B3aHUMO/IeliCTBYIOIINX MEKAY cO00H CHIaMM TATOTEHUS U CHJIAMM
YIPYIrOCTH, OCTAETCH HEU3MEHHOI.

OTO yTBEPKICHHUE BBIPAKAET 3AKOH COXPAHEHUA IHEPUU B MEXAaHNYECKHUX IIPOLECCaX.
OH sBIIIeTCS CNIEACTBHEM 3aKOHOB HBIOTOHA.

Cymmy E = EK + Ep Ha3bIBaIOT M0JIHOH MEeXaHNYECKOH IHEPrHei.

IMosHass MexaHUYeCKasi JHEPTUs 3AMKHYTOM CMCTEeMbI TeJl, B3aMMO/1eiiCTBYOLIMX
MexKIy c000i TOJIbKO KOHCEPBATHBHBIMH CHJIAMHU, NPH JIOObIX IBHKEHUAX ITHX TeJl
He u3MeHsiercsd. [IpoucxoasaT Muib B3auMHbIe MPEeBPALEHUS MOTEHIUAJIbHOH
JHEPIrUuM TeJl B HX KHHETHYECKYI0 JHEPruli0,  HA000pOT, WJIM Nepexol SIHEPIruu OT
OJHOTI'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 IEPEMELNIEHUE MAaTEPUATBHON
TOYKH, IIPH KOTOPOM OHA JBHMXKETCS 110 KaKOM-THO0 TPaeKTOpUU MOOYEPEIHO B ABYX
IMPOTHUBOIIOJIOXKHBIX HAIIPABJICHUAX OTHOCHUTCIIBHO ITOJIOKCHHUA yCTOfI‘-IPIBOI‘O paBHOBECHA.
I'apMoHnyeckune KoJ1e0aHMA — MPOCTEHIINE MEPUOJUYECKUE KOJIeOaHUsI, MPU KOTOPBIX
KOOpJMHATa TeJla MEHSETCs 110 3aKOHY CHHYyCa UM KOCUHYCa:

x=Asin(wt+@,) n  x= Acos(wt+ @, ),
rze X — KOOpJIMHATa Tella — CMEIICHHUE TeNla OT MOJ0KEHUS] PABHOBECHS B JIaHHBI MOMEHT
BpemeHu; A — ammiutyna konebanuil; ot+@0 — dasa konebaHMif; ® — IHKIWYECKas
gactoTa; (00 — HavanpHas (daza.
AMIUIMTY/Aa KoOJe0aHuii — MOIyJdb HAWOOJNBIIETO CMEIICHHS Tela OT MOJOKEHHS
pPaBHOBECHSL.
O603Hayenne — A(Xmax), eTuHHIBI H3MEPCHUS — M.
®da3a KkosedaHMIl — 5TO BEIMYMHA, KOTOpAas OMNpEAEIIeT COCTOSIHUE KojeOaTelbHON
CHCTEMBI B Tr000i MOMEHT BPEMCHH.
O6o3HaueHue — ¢, eAMHULIBI U3MEPEHUS — paj (paauan).

@aza kosebaHW — 3TO BEIMYMHA, CTOSIMIAsl IO 3HAKOM CHUHYyca MM KocuHyca. OHa
IOKa3bIBa€T,  Kakasg  dYacTb  IEpHoAa  Mpomula  OT  Havalma  KoJeOaHWH.

¢0 — HauanpHas (a3a KojacOaHMIA.
Ilepuoa kosebanmii — TO BPEMs OJHOTO IMOJTHOTO KOJICOAHHUS.
O6o3nauenue — T, eAMHUIIBI U3MEPEHUS — C.

r=".
N

YacroTa KoJ1edaHMii — 3TO YUCIIO MOJTHBIX KOJEOAHUN B €MHUILY BPEMEHHU.
-1

O6o03HaueHue — v, eAuHuIB BpeMenu — ¢ win ' (Iepr).

[Tepuox u yactoTa KonebaHU — B3aUMHO OOpaTHbIE BETUUHHBIL:

1 1

[=— v=—,

1% T
Hukanyeckas 4acToTa — 3TO YUCIIO KoJieOaHui 3a 2n CeKYH]I.
O6o3HaueHue — ®, €AUHULIBI U3MEPEHUs — pajy/c.

2
Ww=2nv_ 0=—0
T

12. MaTemMaTHUYeCKHii ¥ NPYKNHHbIH MassTHUKHU. [lepuoabl X KoJiedOaHMii.
IIpeBpamenue JHEPruu NPU MeXaHMYECKUX KOJIeOAHUAX.
Otser:
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 '3

=—=2n]—.
0)0 -4

HepI/IOJI KOJICOAHHMI MaTEMaTHYSCKOI0 MaITHHUKA 3aBUCUT OTJJIMHBI HUTHU U OT YCKOPCHUSA




CcBOOOJIHOTO Na/IeH!UsI TOM MECTHOCTH, TJI€ YCTAaHOBJICH MasiTHUK.
IIpy:KMHHBI MAATHHK - 5110 2PY3 HEKOMOPOU MACCHbl M, NPUKPENTIEHHBIU K NPYICUHE
arcecmrocmu k, 6mopoii Koney Komopou 3aKkpenieH Heno08UICHO.
Ilepuoa T rapMoHNUYECcCKUX KoeOaHU TPy3a Ha MPYKUHE PaBEH
2m m

=—=2 —_—
g " k

[Tepuon konebaHuii MPYKMHHOTO MAsTHUKA 3aBHCUT OT MACChI TPy3a M OT KECTKOCTH
PYKHUHBIL.
IIpu rapMoHnYeCKUX KOJIe0AHUAX MPOUCXOIUT MEePHOIUYECKOe NPeBpPallleHue
KMHETHYeCKOH YHEPIruHd B MOTEHIIHAIBbHYI0 H Hao0opoT. Eciiu B kostebaTenbHO# cucTeme
OTCYTCTBYET TPEHHE, TO MOJHAS MeXaHUYeCKasi JHEPrus NPH MeXaHMYECKUX
KO0JICOAHHMAX 0CTaeTCs HEM3MEHHOM.
Jliisi MaTeMaTH4YeCKOro MasiTHUKA MOJIHAS MeXaHUYecKasi JHePrusi paBHa:

Y

g=8, +8 =——+m

k ? 2 g

ITpy MaKCMMaJILHOM OTKJIOHEHHH TeJa OT IOJ0KEHHS PABHOBECHS €TI0 CKOPOCTb, a
CJIEI0BATEIIbHO, U KHHETHYEeCKasl JHEPIrus PaBHbI HYJI10. B 3TOM

HOJIOKEHUN MOTEeHUHAJIbHAS JHEPTUsl KOJIEOIIOLIerocs Teja J0CTUraeT MAaKCMMAJIbHOT0
3HA4YeHUs. B Moa0XxeHN MaKCHUMaJIbHOTO OTKJIOHEHUS MOJIHAS JHEPIrUs
MATeMaTH4Y€eCKOIr0 MATHMKA PaBHA NOTCHIHAJbHON JHEPIHHU TeJla, NOAHATOr0 Ha
BbICOTY h:

(B = 118

3neck hy — MakcuManbHast BBICOTA MOIbEMa MAsTHHKA B [10JI€ TATOTCHHS 3EMIIH.
Korza teno npu cBoeM JBHKEHHUH ITPOXOAUT Yepe3 MO0KeHHe PABHOBECHUS, €T0 CKOPOCTh
MaKCUMaJlbHa, 3HAYUT, B 3TOT MOMEHT OHO 00JIaZlaeT MAKCUMAJIbHON KHHeTH4YeCKOil
3Heprueii. Temo HaXOUTCA Ha BBICOTE HYJIEBOTO YPOBHS, 3HAYUT, B ’TOT MOMEHT OHO
o0ajaeT Hy/1eBOM MOTEHUMAJIBLHOM IHepruei. YBennueHne KHHETHYEeCKON SHeprun
IIPOMCXOAMT 34 CUET YMEHBIIECHUS TIOTEHINAIbHOW JHEPIUH.
IIpu IpOX0KAEHNN MTOJIOKEHUSI PAaBHOBECHUS ITOJIHAS SHEPTUs PaBHA KUHETUYECKOW DHEPIUU
Tena:

2

mv,
= B
Teno mpockakuBaeT MOJIOKEHUE PABHOBECHSI 110 3aKoHY nHepuuu. [Ipu nanpHeimem
JIBMDKEHUHM HaUMHAET YBEJIMUMBATHCS MOTEHIIMAIbHAS SHEPTUs 3a cUeT yOblIn
KMHETUYECKOU SHEPTUU U T. 1.

351ech Xm — MaKCHUMaJIbHOE 3HaYeHHE OTKJIOHEHHS MasTHUKA OT MOJIOKEHHS
paBHOBeCHS], Vi — MAKCUMAJIbHOE 3HAYEHUE €0 CKOPOCTH.

E e =

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

OrtBer:

[Ipomecc pacmipocTpaneHus Kojie0aHU B yIpyrou cpeje,

Ha3bIBACTCSI MEXAHMYECKOH BOJTHOM. A Tella, KOTOPHIE BBI3BIBAIOT PACIIPOCTPAHSIOLIUECS B
cpelne yupyrue MEXaHNn4eCKue BOJIHBI, Ha3bIBAIOTCS HCTOYHMKAMHU BOJH

B 3aBucHMOCTH OT HaNpPaBJIeHUs1 KOJIe0AHMI YaCTHUI] CPEABl OTHOCUTEIBLHO HAIIPABJICHHUS




pacpoCTpaHEHHs BOJIHBL, PA3JIMYAIOT NONepeYHble U MPOA0JIbHbIe BOIHBI.

ITonepeyHoii BOJIHOM HA3bIBACTCS pACIIPOCTPaHEHUE KOJIeOaTEeIHLHOrO MpoLecca B Cpejie,
U KOTOPOM YacTHUIIbl CPebl KOJIEOIIOTCS EPIEHAUKYISIPHO HAlpaBJICHUIO
pacnpocTpaHeHHs BOJHBL. PaccMOTpeHHBIN TpUMep KoJieOaHUil LIHYypa SIBIISIETCS MOJEIIBIO
BO3HUKHOBEHUS U PAaCIIPOCTPAHEHUS IIONIEPEUYHON BOJIHBI.

IIpoxoabHOii BOJIHOI Ha3bIBacTCS PacpOCTPAHEHUE KOJICOATEHLHOTO Mpoliecca B Cpefie,
IIPU KOTOPOM YacTHUIIbl CPebl KOJIEOIIOTCS BAOIb HAIIPABICHUS PACIIPOCTPAHEHHSI BOJIHBI.
[TpriMepoM MPOI0JIBHBIX BOJIH MOKET CIIY>)KUTh PaclpOCTpaHEHUE KOJIE€OATEIbHOTO
Iporecca BI0JIb psfia IapUKOB, KOTOPBIE CKPEIUIEHBI IPYT C APYTOM OJMHAKOBBIMU
IPYXUHKaMHU.

Bua BoJIHBI 3aBHCHT OT BHa AedopManuu

cpensl. IIpogonbHbIe BOJIHBI 00YCIIOBIIEHHI JeopManueil pacTSKeHUs U CKATHS, NOIIe
peunbie — aedopMmanmeii casura. [1oaToMy B razax v )KUAKOCTAX, B KOTOPBIX YIIPyTHe
CHUJIbI BO3HUKAIOT TOJIBKO IIPU CKATUH, PACIIPOCTPAHEHHUE TIONIEPEYHBIX BOJIH HEBO3MOXKHO.
A TIpOJOJIBHBIE BOJIHBI MOT'YT BO3HUKATh U PACIIPOCTPAHATHCA B BELIECTBE, HAXOIALIMMCS B
JTF000M COCTOSTHHM: TBEPJOM, JKUIAKOM U ra3000pa3HOM.

2T X
V, A sin — (.’
I

BousiHe npucyiy Bce XapaKTepUCTHKH, KOTOPbIE COOTBETCTBYIOT KOJI€OAaTEIIbHOMY
JBUKCHHUIO: aMILIMTY/1a, ePHOJ K0J1e0aHUs U YaCTOTA.

AMILINTYIAa — 3TO MaKCUMaAJIBHOE CMEILEHHUE TeJIa OT I0JIOKEHUS PABHOBECHS.
ITpomekyTOK BpeMEeHH, B TEUEHHE KOTOPOIO TEJIO COBEPILAET OJHO MOJIHOE KOJIeOaHne —
3TO MEePHOL.

A 4ucio xoneOaHuil B €AMHUILY BPEMEHHU HAa3bIBACTCS YACTOTOM KoJIeOaHMii.

Wnu juimHa BOJTHBI — 3TO PAacCTOSIHUE MEKIY ABYMS OMrKalImMu ToukaMu Oeryiuei
BOJIHBI, KOTOpBIE KOJIEOIIOTCS B OJJMHAKOBOH (hase.

B TOM, uTO 3TH ABa BapHaHTa ONpeAeNeHHs JUIMHBI BOJHBI PAaBHONPABHBI, JIETKO YOS TUTHCH,
IIPOAHAIM3UPOBAB PA3BUTUE BOJHOBOIO IIPOLECCA, TPEACTABICHHOIO HA PUCYHKE.

X &
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Ecnu u3BeCTHBI IEPHOT M CKOPOCTh PACIPOCTPAHEHHUS BOJHBI, TO, COTJIACHO TIEPBOMY
BAPUAHTY OIpPEAENICHUs], ITTUHBI BOJHBI paBHA MPOU3BEICHHIO €€ CKOPOCTH U NIEPHO/IA.
OJIMHAKOBOM YaCTOTHI C MOCTOSSHHOM pa3HOCTbHIO (a3.

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




OcHoBHbIMU TTOJ10keHUSIMA MKT sBIsAIOTCA Cclieytomue Tpu YTBEPKICHUS.

1. JltoGoe BemecTBO COCTOUT U3 MENbYANIIIMX YACTULl MOJIEKYN U aToMOB. OHH
PacIoJIOKEHBI B IPOCTPAHCTBE AUCKPETHO, TO €CTh HA HEKOTOPBIX PACCTOSIHUAX JIPYT OT
Apyra.

2. ATOMBI WJIK MOJIEKYJIbI BEIIECTBA HAXOSATCS B COCTOSIHUM OECIIOPSA0YHOTO
JBIKEHUSI(3TO ABUKEHUE HA3bIBAETCS TEIJIOBBIM JIBUSKEHHUEM ), KOTOPOE HUKOT/Aa HE
IIpEKpaniaeTcs.

3. ATOMBI WJIM MOJIEKYJIBI BEILIECTBA B3aUMOAECUCTBYIOT APYT € APYTOM CUIIAMU MPUTSKEHUS
Y OTTAJIKUBAHUsA, KOTOPHIE 3aBUCIT OT PACCTOSIHUI MEX/1y YACTHIIAMHU.
SApxum noareepxkacHueM neporo noyioxenuss MKT ciyxut takxke oughghysus —B3auMHoe
IIPOHMKHOBEHUE COMPUKACAIOLINXCS BELECTB APYT B ApyTa.

E1e oHUM J0Ka3aTENbCTBOM BEUHOT'O Xa0THUECKOIO ABM)KEHUS YaCTUIL BELIECTBA
ABIIIETCSL OpOYyHOBCKOe OsudiceHue. Tak Ha3bIBaeTCsl HEMPEPHIBHOE OECOpsI0UHOE
JIBUKEHUE OPOYHOBCKUX Yacmuy — TBUIMHOK WK KPYIUHOK (pa3Mepamu 10° - 10-4CM),
B3BELIECHHBIX B KUJIKOCTHU WJIM rase.

15. UpeanbHblii ra3, ero 0CHoOBHbIe CBOMCTBA. /laB/ieHHe ra3a, eIMHUIbI 1aBJIeHUS.
OTtBerT:

IIpy n3y4eHnM CBOMCTB PEAIBHBIX I'a30B MOJb3YIOTCS YIIPOIIEHHON MOAEIIBIO — HJI€AJIbHBIM
ra3om.

W neansHbIM ra30M HAa3BIBAIOT TAKOM T'a3, UIsl KOTOPOTO MOYKHO MpeHeOpedb pa3MepaMu
MOJIEKYJI, CUJIaMHU MOJIEKYJISIPHOTO B3aMMOJIEHCTBUS; COYJapEeHHs MOJIEKYJI B TAKOM ra3e
MIPOUCXOAT MO0 3aKOHY COyJIapeHus YIPYTrux mapoB. B sHepreTnyeckoM OTHOIIEHUU
MOJIEKYJIbI HIeaIbHOrO ra3a 001a1al0T KWHETUYECKOW YHEPTUel U MOUTH He 00JIadatoT
MMOTCHITNAITBLHOM.

PeanbHble Ta3bl BeAyT ceds MoA00HO UACaTbHOMY T'a3y IPHU JOCTATOUYHO OOJIBIITNX
Pa3psSLKEHUSIX.

CocTosiHrE HEKOTOPO MacChl Ta3000pa3HOro BEIIECTBA XapaKTePU3YIOT 3aBUCUMOCTD JIPYT
OT Japyra (U3NYeCKHMH BETUIMHAMH, Ha3bIBACMBIMH TTapaMeTpaMu cocTosTHUA. K HUM
OTHOCSTCS 00beM V, AaBiieHue p u Temneparypa T.

Enuanmna oosema 8 CU — 1 M [VI=1 M.

JlaBnenue raza — ¢puznueckas BeJIMYMHA, paBHAs OTHOLIEHHIO cuiibl F, geiicTByromeit Ha
AJIEMEHT MOBEPXHOCTH HOPMAJIBHO K HEH, K TJIOMIAIH S ATOTO 3JIEMEHTa

Enunwnma gasiaenns B CY — mackans. 1 H/M? = 1 Tla.

Bnecucremuble emUHHIBL: TEXHUYECKas atMocdepa lar = 9,81*104 I1a;

®usnueckas atMochepa larm = 1,013%10° ITa;

16. DaexTpuyeckuii 3apsii. 3aKOH cOXpaHEHUS IEKTPUYECKOro 3apsaa. 3aKoH
KyJiona.

OrtBer:

Onexmpuueckuii 3apad — 310 puznyeckas BeJIUYNHA, XapaKTepu3ylouasi CBOiicTBO
YaCTHL WM TeJl BCTYNATh B 3JIeKTPOMATHUTHBIE CUJIOBbIE B3aUMOdeHCTBHA.
DneKTpUYecKuid 3apsi] 00bI9HO 0003Ha4YaeTcs OykBamu ( win Q.

COBOKYITHOCTB BCEX M3BECTHBIX 3KCIIEPUMEHTAIBHBIX (DAKTOB MO3BOJIAET ClIENIATh
CJICOYIOIUEC BBIBOJbI:

. CymectByeT [1Ba poja DJJIEKTPUYECKMX  3apsoB, YCIOBHO  HAa3BAaHHBIX
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMHU.
. 3apspl MOTYT IepenaBaThCsl (HampuMep, MPU HEMOCPEICTBEHHOM KOHTAKTE) OT

OJHOTO TeJla K JpyroMy. B oTiamyme OT Macchl Tena AIEKTPUYECKUM 3apsA]l HE SBISIETCA
HEOTHEMIIEMON XapaKTEPUCTUKOW JaHHOro Tena. OIHO U TO K€ TEJIO B Pa3HbIX YCIOBUSX
MOYET UMETh Pa3HbIN 3apsil.

. OHOMMEHHBIE 3apsibl OTTAJKUBAIOTCS, Pa3HOUMEHHBIE — MPUTATHUBAIOTCA. B 3TOM




TaKK€  MPOSBIAECTCS  NPUHIUIUAIBHOE  OTIMYME  DJIEKTPOMAarHUTHBIX  CHI  OT
rPaBUTALMOHHBIX. [ paBUTALIMOHHBIE CHJIBI BCET/IA SIBIISIIOTCS CUJIAMU MIPUTSKEHUSL.
OpnnuM U3 QyHIaMEHTAIbHBIX 3aKOHOB MPUPOBI SBISETCS KCIEPUMEHTAIBHO
YCTaHOBJICHHBIA 3AKOH COXPAHEHUA INEeKMPUUECKO20 3apAaod.

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

g1+ 02 +0Q3+ ... +(n = cOnst.

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

Ha ocHOBaHMM MHOIOUYMCIIEHHBIX ONBITOB KyJIOH ycTaHOBUII CAENYIOLINI 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. [Ipaktnuecku 3akoH Kynona
XOPOILO BBIMOJHAETCS, €CIIM PA3MEPBI 3aPSHKEHHBIX TEJ MHOTO MEHBIIE PACCTOSIHUS MEXKIY
HUMH.
Koaddunuent nponoprmonansHocTH K B 3akoHe KyitoHa 3aBUCHT OT BRIOOpA CHCTEMBI
equnauil. B Mexnynaponnoit cucreme CHU 3a equnuiy 3apsiga npussT Kyjaon (Ki).
Kynon — 510 3apsia, npoxoasniuii 3a 1 ¢ uepes nonepeyHoe ce4eHue MpoBOTHUKA IPU CHTIE
Toka 1 A. Enununa cuinel Toka (ammnep) B CU siBisercsa Hapsiay ¢ eqUHUIIAMU JJTHHBI,
BPEMEHU U MACChl OCHOBHOM eJUHM el U3MEepPeHMs].
Koaddunuent k B cucreme CH 00bIYHO 3aITUCHIBAIOT B BHJIE:

. 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 6eIudund, YUCIeHHO PAGHASL OMHOUEHUIO
cunbl, deticmeyloujell Ha 3apsi0, NOMEWEHHbI 6 OAHHYI0 MOYKY OAHHO20 NOJIS, K 6eIUYUHE
9mMo2o 3apaoa.

HanpspkeHHOCTH B TaHHOM Touke moyist paBHa 1, ecnu Ha 3apsan B 1 Ki, moMenieHHbIi B
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3Ty TOUKY, nerctByeT cuia B 1 H. (HanpspkenHocTs paBHa 1, ecim Mexay TOUKaMu
ANEKTPOCTATUYECKOIO OIS, HAXOASIIMMUCS Ha PACCTOSIHUM 1 M Ipyr OT Apyra,
CYIIECTBYET Pa3HOCTh MOTEeHLKANOB 1 B).

IIpyHIMI CYyNePNO3HIIH NOJIei: HANPAICEHHOCMb NOJIAL, CO30AHHO20 CUCMEMOTU 3aPA008
PABHA 2e0MEeMPULECKOL CYMMe HANpsCeHHOoCmell nojel, CO30aHHbIX KadCObiM

3apsa0oMm. T.e. HAPSHKEHHOCTH CKJIAJBIBAIOTCS

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

I'paduyeckoe npeacraBjieHne 3IEKTPOCTATHYECKOIO TOJIsI.

Cunoeble tunuy (TMHAN HANPSIKEHHOCTH) - HeNpepbIBHLIE (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, nOCPeOCMEOM KOMOPOU OCYUJeCMBEIACMC
63611/[]1400612017’161/[6 Me.?fC()y dguofcyu;wwuc;l dJleKmpudeCKumu sacmuyamul.

CuiioBasi XapakTEPUCTUKA MarHUTHOTO TI0JsS — 6eKkmop mazHumuou unoykyuu B~ . Momyib
BEKTOpAa MArHUTHOW WHAYKIIMU paBeH OTHOIICHHIO MAaKCUMAJIbHOTO 3HAYCHHUS CHIIBI,
HeﬁCTBYIOmeﬁ Cco CTOpOHbI MAr"dmTHOIO IIOJIA Ha HpOBOI[HI/IK C TOKOM, K CHJIE TOKa B
npoBouuke | u ero puune I

Imax
O6o3nauenne — B” , enunnua nsmepenus B CU — recna (Tn).
I[J'ISI OIpCACIICHUA MarHUTHOH HUHAYKIHUH HCCKOJIbKUX noJjeu HCIIOJIB3YCTCA NMPUHITAII

Cynepno3uImm.
— — —
B=B+ B:+...

Jlunus maenumnou uHOyKyuu — 3T0 BOOOpakaeMasi IMHUs, B JIF000H TOYKE KOTOPOH BEKTOP
MarHUTHON MHIYKLIMU HAIlpaBJIeH 10 KacaTelbHOM K Hel

19. sIBsienune BHemHero poroddpdexra. 3akonnt A.I'. CTos1eTOBA 1151 BHELIHET 0
dhoroddpdexta. YpapHenue A. JiiHIITeHHA 1J151 BHelIHero ¢goroddgdexra
Otser:
doto3rddexT (niu TouHee — BHeMHUH PoTodPdeKT) - 9mo ssnenue svipvlanus
9eKMPOHO8 U3 geuyecmaa noo delicmauem naoarue2o Ha Heeo ceemd.

3akonsl porodpdexTa:
1. MaxkcuManbHasi KHHETHUECKasi YHEPTHsl OTOIIEKTPOHOB JIMHEHHO BO3PACTAeT ¢
YBEJTUYCHUEM YaCTOTHI CBETA V M HE 3aBUCUT OT €r0 MHTEHCHUBHOCTHU. Yncio
(OTORIIEKTPOHOB, BBIPHIBAEMBIX CBETOM U3 KaTo/a 3a 1 ¢, mpsiMO IPOMOPIHUOHATIEHO
WHTEHCUBHOCTH CBETA.
2. Kunerndeckas sHeprust pOTOITEKTPOHOB HE 3aBUCUT OT HHTEHCHUBHOCTH
Ma/Ial0IIIEro CBETA, a 3aBUCHUT OT €T0 YacTOTHI.
3. Jlnst KaXxaoro BeliecTBa CyIeCTBYET TaKk Ha3blBaeMasi KpacHas rpaHuIa
doTtorddekTa, To €CTh HAMMEHBIIIAST YaCTOTA Vmin, IPU KOTOPOH €111e BOZMOXKEH BHEITHUN
dotorddekr.
4. ®oTodPheKT NpaKTHUECKH Oe3bIHEPIIUOHEH, (POTOTOK BO3HUKAET MTHOBEHHO OCTIE
Hayvaja OCBEIICHHs KaToJa MPHY YCIOBHH, YTO YaCTOTA CBETA V > vmin.




-

mu
hv=A, + =

YpaBHenue Jiinmreiina 115 porodpdexra: -
hv - 3Heprust KBaHTa 3JEKTPOMAarHUTHOTO U3IyYEHUS
V - 4aCTOTa 3JIEKTPOMAarHUTHOIO U3ITy4CHUS
A gy - paboTa BBIXO/1a JJIS TAaHHOTO BEIIECTBA
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 4YacTh aTOMa, COCTOSILAs U3
IPOTOHOB U HEUTPOHOB. IIpOTOHBI M HEUTPOHBI UMEIOT 00IIIee Ha3BaHUE HYKIIOH, B SApE
OHM MOTYT NpeBpalIaThCsA APYT B Apyra

Uucno npoTOHOB B Sp€e COBNAAAET C MOPSAIKOBBIM HOMEpOM ayieMeHTa B [leproauueckoit
cUCTEME, CyMMa YKciia IPOTOHOB U YKCJIa HEUTPOHOB PaBHA MacCOBOMY YHCITY 3JIEMEHTA.
Cymma uncen npotoHoB (Z) u HeritpoHoB (N) B aTome (HYKJIHI€) HA3bIBAETCS MAacCCOBBIM
gucioM (A):

Yuciio npoTOHOB B aTOMax OAHOTO M TOTO K€ XMMUYECKOIO 3JIEMEHTA BCEr/la OJJUMHAKOBO U

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

BCEr/la YHCIEHHO pPaBeH MOPAIKOBOMY (aTOMHOMY) HOoMepy siemeHTa B llepmonnyeckoii

cucreMe:

3apsa siApa = YMCJI0 MPOTOHOB B siipe (Z) = YHMCJI0 3JIeKTPOHOB = MOPS/IKOBBI HOMeEp
3JIEeMEHTA.




