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1. MacmopT (poH/Ia OLIEHOYHBIX CPEICTB
1.1. O6;1acTh NpUMeHeHus!

@OHJI OLIEHOYHBIX CPEJICTB IIPEIHA3HAYEH JJIs OLIEHMBAaHUS 3HAHUN, YMEHUM, YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIMH CTYACHTOB, oOydarommxcs mo crneruanbHoctr 08.02.01
CtpouTenbCTBO U 3KCIUTyaTanus 31auuil u coopyxenuit O/1.11 dusuxka.

®OC cocrasnen Ha ocHoBe PI'OC u paboueli mporpaMMbl TUCIUIUTHHBI.

[TpomexxyTouHasi arrecTanusi 1Mo y4eOHOW AWCHMILIMHE MPEeaycCMOTpeHa B Qopme
(KOHTPONLHOM paboThI, 3aUeTa C OLIEHKOW) C BBICTABICHUEM OTMETKU IO CHUCTEME «3ayTeHO,
OTJIMYHO, XOPOILIO, YAOBIETBOPUTEIBHO, HEYOBIETBOPUTEIILHO

1.2.I1nanupyemble pe3yabTaThbl OCBOCHUS JUCIUNIMHBI
®OC mno3BOJIAET OLICHUTh JIMYHOCTHBIE, METANPEIMETHbIE M MPEAMETHBIE PE3YJIbTATHI,
c(hOpMUPOBAHHOCTH OOIIUX KOMIIETEHIIUN B COOTBETCTBUH C TPeOOBaHUSAMH padoueil mporpaMmbl
y4eOHON JUCIUTIIIMHBI.

JIu4HOCTHBIE:

JIP 04 CdopMHpOBaHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U 00ILIECTBEHHOM IPAKTUKH, OCHOBAHHOT'O Ha JUAJIOTe KYJIbTYp, a TAKKE
pa3anyYHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO MECTA B MOJUKYIBTYPHOM MHUPE

JIP 07 HaBbIku COTpYJHHYECTBA CO CBEPCTHHKAMH, JI€ThbMHU MIIAJIIIETO BO3pacCTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJIE3HOHM, Y4eOHO-HCCleA0BaTEIbCKOM,
IIPOEKTHOHN U IPYTUX BUAAX AESITEIbHOCTU

JIP 09 T'oToBHOCTH U CIOCOOHOCTH K OOPa30BaHUIO, B TOM YHUCIIE CAMOOOPA30BaHUIO,
Ha MPOTSHDKEHUU BCEH >KU3HM; CO3HATENbHOE OTHOILEHUE K HENPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHON MpodecCHoHaNbHOM U 00IIECTBEHHON ASSITENFHOCTH

JIP 14 CdopMHUpPOBAHHOCTH JKOJOTHYECKOTO MBIIUICHUS, TOHHUMAaHUSl BIUSHUSA
COLIMATIbHO-OKOHOMHMUYECKUX TPOLECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM CpEnbl;
PUOOPETEHHUE OIBITA HKOJIOTO-HANPABICHHON AEATEIbHOCTU

MertanpenmerHsble:

MP 01 CamoctosatenbHo  (popMmynupoBaTh M aKTyaJu3upoBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP 03 Onmnpenenstb 1enu AEATENbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTH>KECHHS;

MP 04 BbIgBASTH 3aKOHOMEPHOCTHU U IIPOTHUBOPEUHSI B pACCMATPUBAEMBIX SIBJICHUSX;

MP 05 BHOCUTH KOPPEKTHUBBI B J€ATENBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBAaTh PUCKHU MOCIIEACTBUN JESTEIbHOCTH;

MP 08 OsnaneHve BHAaMH JEATEIBHOCTH IO TOJIYYEHUIO HOBOTIO 3HAHUS, €ro
UHTEPIIPETAllMK, TIPE0OpPa30BaHNI0 U NMPUMEHEHHUIO B Pa3IMYHBIX yYEOHBIX CUTyalUsIX, B TOM
YHCIIe IPU CO3/IaHUM YUEOHBIX U COIMATIBHBIX IPOEKTOB;

MP 12 AmnanmusupoBaTh TOJYyYEHHBIE B XOJ€ PpEIICHHUS 3aJa4yd PeE3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

IIpeamerHble:

ITPO1 ChopmupoBaHHOCTH MPEACTABICHUIN O POJIU M MecTe (DU3UKH U aCTPOHOMHUU B
COBPEMEHHOM Hay4yHOH KapTHMHE MHpa, O CHCTEMOOOpasylomed poiu (UMK B Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHUI1, O BKJIaJIe POCCUICKUX U 3apyO0ekKHBIX
YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH; TOHUMaHUE (U3UUECKOM CYIITHOCTH HAOIIO1aeMbIX SIBJICHUN
MUKpOMHpA, MaKpOMHUpAa W Meramupa; [OHMMaHUE pOJIM aCTPOHOMHUU B MPAKTHUYECKON
NESTEIbHOCTH YeJOBeKa M JallbHEHIIeM HAayYHO-TEXHUYECKOM pa3BUTHH, POIU (U3HKU B
dbopMUpOBaHUM Kpyrozopa U (YHKIMOHAIBHON TPaMOTHOCTH 4YeJlOBEKa [UISl pPEeLIeHHs
MPaKTUYECKUX 3a/1ay4;

[TP02 CdopMupoBaHHOCTh YMEHHI pacrio3HaBaTh PUINYECKUE SIBICHUS (TIPOIECCH) U
OOBSICHATh WX Ha OCHOBE M3YYCHHBIX 3aKOHOB: pPAaBHOMEPHOE U PABHOYCKOPEHHOE



NPSIMOJIMHEHHOE NIBIKEHUE, CBOOOJHOE TAJCHWE TeJ, JBIDKEHUE MO OKPYKHOCTH, WHEPLUS,
B3aUMOJICHCTBUE TeJ, KOJIeOaTeIbHOE NIBI)KCHHE, PE30HAHC, BOJTHOBOE JBIDKEeHHE, MU(dy3us,
OpOYHOBCKOE JBH)KCHUE, CTPOCHHUE >KHIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O0BbeMa Tell MPHU
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHJICHCalus, IUIaBJICHHE,
KpUCTAJUTM3AllMs, KUICHHE, BJIAXXHOCTh BO3/lyXa, CBA3b CpeIHEH KUHETUYECKOW OHHEPruu
TEIJIOBOTO JABM)KEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIlepaTypoi, MOBBIIICHUE JaBJICHUS ra3a mpu
€ro HarpeBaHUM B 3aKPBITOM COCYJE€, CBSI3b MEXKAY IapaMeTpaMud COCTOSIHUS Tras3a B
M30IIpolieccax; JIEKTpU3aLus Tell, B3aUMOICUCTBUE 3apsAJI0B, HArpeBaHUE MTPOBOJIHUKA C TOKOM,
B3aUMOJICICTBUE MAarHMTOB, AJICKTPOMATHUTHASI WMHIYKUHUS, ICHCTBHE MAarHUTHOTO TOJisA Ha
NPOBOJAHMK C TOKOM W JBIDKYIIMHCA 3apsiji, DJIGKTPOMArHUTHBIE KOJI€OAaHUS U BOJIHBI,
NPSIMOJIMHEHHOE pacnpoCTpaHEHHWE CBETa, OTPAKEHUE, TMPEIOMIICHHE, WHTEePPEPCHIINS,
mubpaknus U NOoJspu3alus CBeTa, Jucnepcus cBera; (GoTodnexTpuueckuil 3¢ ¢dekt, cBeToBoe
JaBJIeHWE, BO3HUKHOBEHHE JIMHEHYATOrO0 CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs U
MCKYCCTBEHHAs paluOaKTUBHOCTb;

[TP03 BnageHue OCHOBOMOJNATAIOMIMMH (PU3NYECKUMHU TOHATUSMU W BEIHMYHMHAMU,
XapaKTePU3YIOMIMMH (PU3HYECKUE MPOIECChl (CBS3aHHBIMA C MEXAaHUYCCKHM JIBFDKCHUEM,
B3aMMOJICHICTBHEM TeEJI, MEXaHWYECKUMHU KOJeOaHUSIMU M BOJHAMU; ATOMHO-MOJEKYISPHBIM
CTPOCHHMEM BEIECTBA, TEIUIOBHIMU MPOIECCAMU; JIIEKTPUUYECKUM M MAarHUTHBIM TIOJISIMH,
JNEKTPUYECKUM TOKOM, DSJIEKTPOMAarHUTHBIMU KOJEOaHUSIMU U BOJHAMH; ONTHYECKUMU
SIBJICHUSIMU; KBAHTOBBIMHU SIBJICHUSIMU, CTPOSHHUEM aTOMa M aTOMHOTO SI/Ipa, PaAM0aKTUBHOCTHIO);
BJIQJICHUE  OCHOBONOJIAralOIMMU  ACTPOHOMUYECKHMH  MNOHSATUSMH,  MO3BOJISIIOLIMMHU
XapakTepU30BaTh TMPOLIECCHI, TPOUCXOMASAIIME Ha 3BE3/laX, B 3BE3HBIX CHUCTEMaX, B
MeEXTalakTH4YeCKON cpefie; ABMKEeHNEe HeOECHBIX Tell, IBOJIOLUIO 3Be3/] U BeenenHnoii;

[1P04 Brnanenue 3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOPUSMHU (3aKOH BCEMHPHOTO
Tsrorenusi, I, II u III 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS MEXAHMYECKOW IHEPrUU, 3aKOH
COXpaHEHUS UMITYJIbCA, TPUHLIUII CYTIEPIIO3UIINH CUJI, IPUHIIUIT PABHOTIPABHOCTH MHEPIIUATBHBIX
CHUCTEM OTCYETA; MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, T'a30BbIE 3aKOHBI,
MEPBBII 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs IJICKTPUYECKOTO 3apsiia, 3akoH KymoHa,
3akoH OMa JuIs yyacTka 1enu, 3akoH OMa Jisl IOJTHOM 3JIEKTpUUYECKOU 1LienH, 3aKoH Jlxoyns -
Jlennia, 3aKOH DJJEKTPOMATHUTHOW HHIYKIHUM, 3aKOH COXPAHEHHS OHEPrUM, 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHHS CBETA, 3aKOH MPEJIOMIICHHSI CBETA;
3aKOH COXpaHEHUsl YHEPTUHU, 3aKOH COXPAHECHMSI UMIYJIbCa, 3aKOH COXPAHEHUSI DJIEKTPUUECKOTO
3apsiaa, 3aKOH COXpaHEHHs] MACCOBOT'O YMCIIa, TOCTYIaThl bopa, 3aKOH pagroakTUBHOTO pacnaia);
YBEPEHHOE HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e (PU3NYECKUX SBICHUA U
MPOILIECCOB;

[TPOS YMeHue yuuThIBaTh rpaHUIIbl IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIENEeH:
MaTepuanbHas TOUKa, MHEpIUaIbHasl CUCTEMA OTCUETA, UACAIbHBIN T'a3; MO/ CTPOCHHUS ra30B,
JKUJIKOCTEN M TBEPBIX TEJ, TOUCUHBIN SJICKTPUUCCKUM 3apsl, siIepHas MOJIETb aTOMa, HyKJIOHHAs
MOJIeJIh ATOMHOTO sJIpa MPH pelieHn: (PU3NdecKux 3aaad;

[IPO6 Bnanenwe OCHOBHBIMH METOJaMU HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIMU B
¢dbu3MKe: TPOBOIUTH TPSIMBIE W KOCBEHHBIE W3MEpeHUs (U3MYECKUX BEIWYWH, BBIOHpas
ONTHUMATBHBIA CIMOCOO0 M3MEPEHHUS W HCIONIBb3YysS W3BECTHBIE METObl OIICHKH MOTPElTHOCTEN
W3MEPEHHH, TPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKNX BETUYHH C UCIIOJIb30BAaHUEM
OPSIMBIX U3MEPEHHH, OOBSCHATH TMONYYCHHBIE Pe3ylbTaThl, HCIOIb3Ys (U3MUECKHUE TEOPHH,
3aKOHBI U TIOHATHS, U JIeJaTh BBIBOJIBI; COOJTIOIATh MTpaBuiia 0€30MacHOro Tpy/ia Py MPOBEACHUN
WCCIICIOBAaHHUM B paMKax y4eOHOTO SKCIIEPUMEHTA U YIeOHO-HCCIeI0BATEIHCKON ASSITENFHOCTH
C WCTOJB30BaHUEM HHU(PPOBBIX HW3MEPUTEITBHBIX YCTPOMCTB M J1AOOPATOPHOTO OOOPYIOBAHWS;
c(hOpMHUPOBAHHOCTH MPEACTABICHUIN 0 METOaX MOMyYEHUsI HAyYHBIX ACTPOHOMUYECKHIX 3HAHUM;

[TP07 CdhopMHupOBaHHOCTH YMEHHS pellaTh pacueTHbIC 3aJadd C SIBHO 3aJaHHON
bu3NYECKO MOJIEbIO, WCIONB3Ys (U3WYECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHalu3a
YCIJIOBHS 3371a4H BEIOUpATh (PU3NUYECKYIO MOIEINb, BBIICIATh (PU3NICCKUE BETUYUHBI U () OPMYJIBI,
HEOOXOUMBIC I €€ PELICHUs, MPOBOIUTh PAacUYEeThl M OLIEHHWBATH PEATbHOCTh MONYYEHHOTO



3HaueHUsl (PU3MUECKON BEIMYWHBI, peliaTh KAa4eCTBEHHBIC 3a/au, BBICTpAWBas JIOTMUECKU
HENPOTUBOPEUHBYIO LIEMIOYKY PACCYXACHUN C OMIOPON Ha N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznUecKue SIBICHMUS;

[TP08 CchopmupoBaHHOCTH YMEHUS MPUMEHSATH MOJYUYCHHBIC 3HAHUS JJIs1 O0BSICHEHUS
yCIIOBUHM NpOTeKaHUS GU3NYECKUX SBICHUN B IPUPOJIE U JIUISl IPUHATHUS IPAKTUYECKUX PEIICHUN
B TIOBCEIHEBHOW JKM3HM JUIg oOecredeHuss Oe30MacHOCTH MpH OOpalieHuu ¢ OBITOBBIMHU
npubopaMd U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsi U COOIIOJIEHUS HOPM
AKOJIOTHUYECKOTO TOBEACHUS B OKPYXKAIOIICH Cpelie; MOHUMaHUuEe HEOOXOIUMOCTH MPUMEHEHUS
JTOCTHXKEHUI (PU3UKU U TEXHOJIOTUHN AJIs PAllMOHAIIBHOTO IPUPOIOTIONH30BAHHUS;

ITP09 CdopMupOBaHHOCTH COOCTBEHHOW MO3WIIUM MO OTHOIICHHIO K (PU3HYECKOM
uH(pOpMallMK, T[OJIy4aeMOl U3 pa3HbIX HUCTOYHHKOB, YMEHUU HCIONb30BaTh LU(GPOBHIE
TEXHOJIOTUH JUISl TOMCKA, CTPYKTYPHPOBAHUS, MHTECPIPETAIUU W TPEICTABICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HMH(pOpMAIMU; pPa3BUTHE YMEHUN KPUTHUECKOTO aHallh3a IOJIydaeMon
uHpOpMaLnu;

OO0mme KoMIeTeHIIUH:

OK 01. BoiOupate cnocoObl pemieHus 3agad NpoPecCHOHAIBHON AeSITeIbHOCTH
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBasTh MOUCK, aHATTU3 U UHTEPIpPETAIN0 HHPOPMAIIK, HEOOXOIUMON
JUTSL BBITIOJTHEHUS 3a/1a4 TPO(PECCUOHAIBHON JIEATEIHbHOCTH;

OK 04. 3¢ddexTnBHO B3aMMOIEHCTBOBATh U Pa0OTAaTh B KOJUIEKTHBE U KOMAaH/IE;

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKPYKAIOLIEH Cpelbl, PecypcocOepeKeHHUIo,
3¢ (heKTUBHO AeCTBOBATH B YPE3BBIYAMHBIX CUTYAIIMSIX;

IMpodeccuonanbHbIe KOMIETEHIIUU:

[1K 2.2 BBINOTHATH CTPOUTENHLHO-MOHTaKHBIE, B TOM YHUCIIE OT/IEIOYHbIE PA0OTHI Ha
00BEKTE KalUTATBLHOTO CTPOUTEIHCTBA

B pamkax mnporpammbl y4eOHON  OUCIUIUIMHBI OCBAMBAIOTCS  JUYHOCTHBIC,
MeTanpeaMETHbIE U MPEMETHBIE Pe3yIbTaThl C COOTBeTCTBUH ¢ TpeboBanusiMu OI'OC cpennero
o01ero o6pa3oBaHusI.

1.3. ®opMbI KOHTPOJISI M OLCHHUBAHUS
HpCI[MCTOM OLCHKHU CJIYy’KaT JIMYHOCTHBIC, MCTANPCAMETHBIC W TNPECAMCTHLIC
pe3yabTaThl, CPOPMUPOBAHHOCTH OOIIHMX KOMIETEHIUH
Tabnuna 1 KoHTposs u o1leHKa OCBOCHHS y4eOHOM TUCIUILIMHEI IO TeMaM (pa3jiesiam)

(OIIeMEHT ®DOopMBI KOHTPOJISI ¥ OLICHUBAHUS
yaeOHOH
Texkyuuii KOHTPOJIb [IpomexxyTouHast aTTecTauus
T CIIUTITAHBI
MeToabI OLIEHKU [IpoBepsiembie MeTob! oieHku [[IpoBepsiembie
(3anonnsemcs 6 /IK, OK, V, 3 /IK, OK, V, 3
coomeemcmeuu ¢ (Ons (Ons1
00weobpasosamenn
bHBIX
pazoenom 4 pabouei  |obueobpazoeamenbHbvIxX oucyunaun OK, JI,
M, 1)
npoepammot) oucyunaun OK, JI, M, I1)
\BgeoeHiue. 'Y cTHBIH ornpoc OKO07 JIP09 MPO1 3auem c oyenxou [[IK — 2.2
Duzuxka u Memoonl 1IP0I , konmpoavrnas |OK—01,02,04,07
HayuHO20 NO3HAHUS paboma  |[IP—
Paznen 1. Mexanuka 01,02,03,04,05,06,0
7,08,09
VIP -04,07,09,13,14




Temal.l. Pemenne 3agau ¢ OKO01
(OCHOBEI npodeccuonansHoii  [(OK02 JIP04 MP03
KHHEMAaTHKH. HAIIPABIEHHOCTHIO [TPO3
[1P04
[1P05
Temal.2. Pemienue 3ama4 ¢ OKO07 JIP09 MP05
OCHOBBI npodeccuonansHo  |[[IP04
JIMHAMUKH. HaIpaBIeHHOCTBIO [1P06

Tema 1.3 3aK0oHBI
COXpaHEHHUS B
MEXaHUKE.

UlaGoparopHas pabora
«CoxpaHeHue
MEXaHUYECKOU
PHEPTHUH TTPH
JIBHOKCHUU TCJIa 110
IMEelCTBUEM CHJI
TSHKECTH U YITPYTOCTH

OKO01, JIP09, MPO3,

MP12,
[1P03,
[1P04,
[1P06

Pazmen 2. MonekymsipHast pU3uKa ¥ TEPMOJUHAMHKA

CBOICTBax Ia3os,
PKUJIKOCTEN U TBEPIBIX
TeII.

Tema2.1 UTabopartophas padora |[OK04, JIP09, MP04,
OCHOBBI «M3yuenne onHoro n3 MP12,
M30ITPOIIECCOB.» [1P02,
MOHeKyHHpHO: PGHIEE)HI/IG 3a7a4 C [TPO3,
KHHCTHHCCKO mpodeccuonanpaoit  |[[IP0OS
Teopuu. HapaBJICHHOCTHIO
Tema 2.2 Pemenue 3amgad ¢ OKO1
OCHOBBI MmpodecCHoHaNbHON OKO02, JIP09, MPO03,
TepMOMHAMUKH, [HAPABIEHHOCTBIO MPOS,
[1P02,
[1P06,
Tema 2.3. UTaboparopnast pabora |[OK04, JIP04, MP04,
ArperarHble «OnpeneneHue MP12,
BIA)KHOCTH Bo3ayxay. [[1P02,
COCTOAMHA Pemenne 3anau g] [1P06
BelllecTea anoq)eCCHOHam)Hoﬁ 11K2.2
thasoBbie HarpaBIeHHOCTHIO
MepeXOoabl
Ipodeccuonans [[IpakTrueckoe [1K2.2
HO- MpUMEHEHUE B
OpPMEHTHPOBAHH [[I0BCEIHEBHOM XKU3HU
oe coaepsKaHue [P BHITOJHEHHU
(conepikanue CTPOUTEIIEHO-
NPUKJIAIHON0  [MOHTaXHBIX paboT,
MOJLyJIs1) (usznueckux 3HaHMi 0

IPaznen 3. DnekTpoauHaMHUKa

Tema 3.1
DneKTpuuecKoe
oJe.

JlaGoparophas pabota
«OnpeneneHne
PIEKTPUYECKON
EMKOCTH
KOHJICHCATOPOB.
[Pemienue 3amau ¢

pohecCHOHATBHON

OK02, JIP04,
MP03,
[1P04,

[1PO6,

[1P07

MP —
01,03,04,05,08,09,1
2




HAIIPaBJICHHOCTBIO

Tema 3.2 UTabopatopusie padoTe|{OKO01
3aKOHBI 1. «M3mepenne D/1C u|OK04, JIP04,
HoCToSHHOro  [PHYTPEHHETO MPO1,
COIIPOTUBIICHUS 11P02,
Toxa. MCTOYHUKA TOKA.» [1P04
2.«M3yuenne 3aKOHOB
MOCIIEeIOBATENLHOTO U
MapayuieIbHOrO
COETMHECHUI
MPOBOJTHUKOB.»

Pemenue 3amau ¢
poheCCHOHATBHOMN
HATPaBJICHHOCTHIO

Tema 3.3. | Pemenue 3amad ¢ OKO02, JIP14,
DieKTprecKuil npodeccuonanpHolt  [MP04,
HaIPaBJICHHOCTHIO [1P02,
TOK B [1P07
[Pa3JIMYHBIX
cpenax.
Tema 3.4. Penrenue 3amad ¢ OKO07, JIP14,
Marautaoe npodeccuonanbHolt  [MP04,
HaIPaBJICHHOCTHIO [1P02,
roJe. [1P07
Tema 3.5 JTaGopaTopHas OKO04, JIP14,
(DJIEKTPOMArHuT paGota «M3yuenue [MPO4,
Has HHAyKIus, [ o/ ICHI (P02,
PIEKTPOMATrHUTHOMU [1P07
VHITYKIUWD.
Pemenue 3agau ¢
MpoQecCuOHAILHON
HAaIPaBJICHHOCTHIO
Paznen 4. Konebanus v BOJTHBI
Tema 4.1 Pemrenue 3amau ¢ OKO07, JIP09,
Mexannueckue [Ipodeccuonamsuoni  [MPO3,
HaMpaBJICHHOCTHIO 11P03,
KONICOAHNS 1 p P07
BOJIHBIL.
Tema 4.2 Taboparopuas pabora |[OKO1, JIP09,
Dnexrpomarnunt | «M3ydenue padorer  MPO3, MPO8
TpaHchopmaTopa. 11P02,
Hble KOHe6aHHﬂP§me}(1bI/Iep 3a;[atf C [1P03,
1 BOJIHBI. npodeccuonanbuoit  [[TP09
HATPaBJICHHOCTHIO

IPasmen 5. OnTrka




Tema 5.1 JlabGopatopHas OKO1, JIP0O4,
IIpupona ceera. [padoTa MPO04,
«Ornpenenenue [1P02,
[MOKAa3aTellst [1PO8
[PEIIOMIICHUS
CTEKJIA».
Pemenue 3agau ¢
podeccCHoHATBLHOM
HAITPABJICHHOCTHIO
Tema 5.2 JTaboparophas padora |[OK02, JIP09,
BomHOBEIE «Omnpenenenne quuael MP04, MP12,
o CBETOBOU BOJIHEI C [1P02,
CBOMCTBA CBETA. OMOIIBIO 1POS
M paKIMOHHOMN
[PEILIETKIDY
Pewenue 3anay c
mpodeccCHoHaNbHON
HaTPaBJICHHOCTHIO
Tema 5.3 'Y cTHBII ompoc OKO01, JIP04,
CnenuanbHas %/[58)24:
Teopust P08
OTHOCHUTEIIBHOCT
u
Paznen 6. KBantoBas ¢uznka
Tema 6.1 Pewienue 3amay ¢ OKO004
KBautoBas npodeccuonansuoit  [(OK02, JIP04,
HaIpaBJI€HHOCTHIO MP04, MP12,
OIITHUKA. I1PO1,
[1P03,
[1P0O5
Tema 6.2 Pemenwe 3aga4 ¢ OKO07, JIP04,
duznka aroma upodeccuonanmsron  MP04, MP12,
HaIPaBJICHHOCTHIO [1PO1,
aTOMHOTO si7Ipa P03,
[1P0O5
IPaznen 7. Ctpoenune BeenenHoi
Tema 7.1 'Y cTHBI# orpoc OKO1, JIP13,
Crpoenne 11}[4}1: 819:
Conneunon [1P06,
CHCTEMBI [1POS
Tema 7.2 'Y cTHBIH orpoc OKO02, JIPO3,
OBOIONHUA IIEI/II? (?31 5
B T )
CEJICHHOU [1P09

2. OueHoYHbIE CPEACTBA TeKYIEero KOHTPOJIsl yCIIeBaeMOCTH U KPUTEPHH OLEHKHU

KonTpousbnslii cpe3 Ne 1 3a 1 cemectp

Bapmuanrt 1



1. B xako#i 3agaye map MOKHO CUMTATh KaK MaTepUATIbHYIO TOUKY?

1) Paccuurath mepuoj oOpamieHuss BOKPYT 3e€MJIM MCKYCCTBEHHOTO CITyTHHKa — IIapa
panuycom 20 .

2) Paccuurare cuily Apxumena, JIEHCTBYIOIIYIO B BOJE Ha JEPEBSHHBIN LIap paguycom
10cm.

1. Tonpko B 3agaue 1.
2. Tonpko B 3agaue 2.
3. Hu B oHOI 13 1BYX 3a1a4.
2. B kakoM ciiy4yae ABMKEHUE paBHOMEpPHOE?

1) Tloe3n MeTporonuTeHa IBUKETCS M0 paBHOMEPHOMY y4acTKy ImyTH. OH npuObIBaeT Ha
KOKIYI0 CJIEAYIOUIYI0 CTaHIWI0O W OTIpaBiIsIeTcs OT HeE uepe3  OJUHAKOBBIC
IIPOMEXYTKH BPEMEHHU.

2) CroyTHHK JIBUYKETCS 10 OKPY>KHOCTH BOKPYT 3€MJIM U 3a JIIOObIE paBHBIE MPOMEXYTKH
BPEMEHH MPOXOAUT OJIMHAKOBBIE PACCTOSHUS.

1.Blu?2.
2.HuB 1, o BO 2.
3.Tonbko BO 2.
4. Tonbko Bo 1.
3. Kakas u3 ¢popmMyn COOTBETCTBYET OINPEAEIECHUIO CKOPOCTH?

1. UpZAA_§ 2. =6, +4. 3. v=+aS. 4.v=aR®
t
4.KakoB MOIynh TOJHOTO TepemenieHus (HyTOomucTa, ecian OH Mmpodexan 1o ¢GyTOoIbHOMY

noitro Ha ceBep 40, 3arem 10m Ha BocTok, motom 10 Ha or, 3arem 30.m Ha BOCTOK?

1.90m. 2.50m. 3.0Mm. 4. 10m v.u/o
5.ITo rpaduKy 3aBUCHMOCTH CKOPOCTH OT BPEMEHHU ONPEACITUTE  20f—————— A yTh,
nporeHHbIH 3a 3¢ ? wl———— |

1.15m. 2. 45m. 3.22,5m. 4.5m wop-———" 1 |
6.KaxoBO LEHTPOCTPEMUTENLHOE ycKOpeHue JIyHBI, €cam OHa e i B S
JBW)KETCS BOKPYr 3eMJIM 10 TMPUMEPHO KPYroBoil opOute B i Y
pammycom 384 000xm co ckopocThio okoio 10204/ ¢ ?

1. 2,7m/c”. 2. 0,0027 m/c”. 3. 027m/c*.  4.0,027 m/c?.

7.Ha xakoe pacCTOsIHUE OT MOBEPXHOCTH 3€MJIU yIaJUTCs Ms4 32 2¢, €CIM OH OpOIIIeH BBEPX CO
ckopocthio 20m/c ?

1.60m. 2.40m. 3.30m. 4.20m.
8.KT0 OTKpBUI 3aKOH MHEpLUN?
1. Apucrorens. 2. U. Hetoton. 3. Jxoyinb 4. Tanunei.

9. Kakoe yTBepkaeHHE O PAaBHOICUCTBYIOIIEH BCEX CUJI MPUIIOAKEHHBIX K TEITy MPABUIIBLHO, €CIIH
OHO JIBUKETCS] PABHOYCKOPEHHO U MPSIMOJIMHEHHO?
1. PaBHa HyI10.
2. PaBHa HyJII0 WM OCTOSIHHA 110 MOAYIIIO U HANPaBJICHUIO.
1. He paBHa Hy:m10, HOCTOSIHHA 110 MOAYJIIO U HANPABJICHUIO.
2. He paBHa Hym0, IEpEMEHHA IO MOJIYJIIO U HAPABJICHUIO.
10.Kaxas u3 npuBeieHHbIX (hOPMYIT BBIpaXKaeT 3aKOH BCEMUPHOTO TATOTEHUS?
1. F=m. 2 FzG%. 3. F=uN. 4F=kx
11. KakoBo 3Haue€HHE MOJYJIsl PaBHOJEHCTBYIOIIEH CHUJI, €CIIM Ha TEJIO JEHCTBYET CHUJIA TAXKECTH
30H wcuna 40H , nanpaBiieHHas TOPU30HTAIBHO?
1.50H. 2.70H. 3. 10H. 4.45H



. M
12.KakoBa macca Tena, eciy noj aercreueM cuiibl 10H Teno IBMKETCs ¢ YyCKOPEHHEM 5 — ?
c

1.2xe. 2.50xe. 3. 5ke 4. Macca MOXeT ObITh JIF000
13.YenoBek maccoii S50xe pemmn HMcciaenoBaTh 3aBUCHMOCTh CBOETO Beca OT YCKOPEHHUs
BEPTHKAIBHOTO JBIKeHNs. Kakumu ObUTH OKa3aHMsI IPYXKHUHHBIX BECOB ITPH JABHKEHUH JIU(PTA C

M M
YCKOpPEHUEM 10_2 , HallpaBJICHHbIM BHU3? (g ~ IOC—2 )

1.50H 2. 550H 3.500H 4. 450H
14.Macca 3emau npuMepHO B 330000 pazMeHblIe Macchl ConHna. Yemy paBHO OTHOLIEHHE

CHJIBI BCEMUPHOTI'O TAroTeHus F|, neicrByromeil co croponsl ConHua Ha 3eminto, K cuie F),

JIEUCTBYIOILEH cO cTOpoHbI 3emiin Ha ComnHiie?
1. 330000 2.1 3.575 4. 330
15.1MIap maccoii 0,2 xr O6po1ieH co ckopocTbio SM/ ¢. KakoBa kuHeTH4ecKas SHeprus mapa’?

1.0,5/x. 2.5x. 3.2,5)]x. 4.1 JIx.

16. JIBe Tenexku, mpuxaTble APYT K APYTY U CKUMAIOIIUE MPYKUHY, OTHYCTHUIH (pHC. 8).
Korna npyxuHa pacupsMuiIace, TelIekKa Maccoi 5 Kr mpuodpena ckopocts 3 m/c. Kakosa
CKOpPOCTb BTOPOU TEJICKKH Maccou 2,5 kr?

1.6 m/c. 2.1,5m/c. 3.3,75m/c. 4.7,5wm/c.

17. IlonbemHublii KpaH noansu1 rpy3 maccor 100 kr Ha BbicoTy 5 M 3a 10 ¢. KakoBa MOILIHOCT®,

pa3BuBaeMasi KpaHoM?
1.0,5xBt. 2.45xBt. 3.5 kBT. 4. 0,002 xBr.
18. 3akoH coXxpaHEHUs1 UMITYJIbCa BBIIOJIHSAETC. . .

1. Bcerma.
2. TOJIBKO B MHEPIIUATBHBIX CUCTEMAX OTCUETA HE3aBUCUMO OT HAJTUYHS TPEHUS.

3.00s13aTeNbHO MPU OTCYTCTBUM TPEHUSI B TIOOBIX CHCTEMaX OTCUETA.
4. TobKO B MHEPIUATBHBIX CHCTEMaX OTCUETA TP OTCYTCTBUH TPSHHUS.
19. Kakyto paboTy A0:KE€H COBEPIINTH aBTOMOOMIIb, YTOOBI YBEIUYUTH CKOPOCTH € 54 KM/Y 10
108 km/u? Macca aBTromoOmits 1200 kr.
1. 27 xJIx 2. 405 xJx 3. 75x/lx 4. 575 xJ/x

20. Jlomanes nepeMeniaeT caHu ¢ rpy30M Ha paccTosiHuE 2 KM, npuiaras ycunue 700 H.
Onpeznenure COBEPIICHHYIO IIPU 3TOM padOTy, €CIIN HAIIPaBJICHUS [IEPEMELIECHUS U CUJIbI
COCTaBIAIOT yroa 30°.

1 LAMOx 2. 121 MIx 3. 0,7 M/DK 4. 2,9 MJTx

Bapuanr 2

1.B kakoii 3aaue caMOJET MOKHO CUMTATh KaK MAaTEpUATIbHYIO TOUKY?
1) OnpenenuTs CPETHIOI0 CKOPOCTh CaMOJIETa TI0 M3BECTHOMY PACCTOSIHUIO MEXIY BYMS
ropojamMH ¥ BpeMEHH MOJETA.
2) OmnpenenuTh MyTh, TPOUICHHBINA CAaMONIETOM 3a 24 TPU U3BECTHOM 3HAYEHUH CKOPOCTH
€ro ABHMXKCHHSL.
1.Hu B oiHOM W3 ABYX 3aj7a4.
1. Bsagauax 1 u 2.
2. Toabpko B 3amaue 1.
3. Toupko B 3amaue 2.
2.YKaXUTe BEKTOPHYIO BEIIMUYHUHY.



I.Ilyte. 2. Temneparypa. 3. CKopoCTb. 4. Bpewms
3.Kakast u3 hopmMys COOTBETCTBYET OMPEICTCHUIO YCKOPEHHUs?
2 2
l.g:A—lb). 2. bjzz}))o+c5)t. 3. a=2. 4.s:vot+ﬂ
At R 2
4 KakoB MOIyJb IOJHOTO TepeMereHust GyToonucTa, eciu oH mpooexan 1mo ¢yrooapsHOMY
notro Ha ceBep 40m , 3arem 10m Ha BocTOk, motom 10.m Ha ror, 3atem 30m Ha 3aman?

1.50m.  2.90m. 3.40m.  4.10413m. /e
5. Ilo rpaduky 3aBUCHMOCTH CKOPOCTH Tejla OT BPEMEHM OIpEAEIUTe e |
yTh, IPONACHHBIN 3a 3¢ ? | A |
1.9:m. 2.3m. 3. 18m. 4.2 m. dpraacagl 1 4
6.KakoBO LIEHTPOCTPEMHUTEIBHOE YCKOpEHUE 3€MIIM, €CIM OHa o i L
nBukercs Bokpyr CoJiHIIa 10 MPUMEPHO KPYroBOM opOUTE paanycom : i 2{ ; i

150 man xm €O CKOPOCTBIO 0K0J10 30KM /C?
1.6m/c%. 2. 0,6m/c”. 3. 0,006m/c”. 4. 0,06 m/c?.

7.Ha xakoe paccTossHUE OT MOBEPXHOCTH 3eMJIU YIAIUTCSA MY 32 2¢, €ClId OH OpoIleH BBEpX CO
ckopocthio 10/ c?
1.40m. 2. Om. 3.10m. 4. 20m.

8. Enununeit namMepenus kakon (pu3M4ecKoi BEIMUUHBI SBISIETCS HHIOTOH?

1. Maccel. 2. Cunbl. 3. PaGortsl. 4. Dneprus
9.Kakoe yTBepxkaeHHE O paBHOJCHCTBYIONIEH BCEX CHUJI MPUIIOKEHHBIX K TEIy MPABUIBHO, €CIIH
OHO JBM)KETCS C TIOCTOSTHHON CKOPOCTBIO?

1.He paBHa Hy: 10, TOCTOSIHHA 110 HAMIPaBJICHUIO, HO HE 110 MOYIIO.

2.PaBHa Hym10

3.PaBHa HYJIIO WJIK OCTOSTHHA TI0 MOJTYJIIO U HAMPABIICHUIO.

4.He paBHa HYIIO, TIOCTOSIHHA IO MOAYJIO M HAIIPABJICHHUIO.
10.Kakast u3 npuBeZieHHbIX (pOpMYI BeIpakaeT 3akoH ['yka?
mm,

RZ

l.F=unN. 2.F=G 3.F=—kx. 4. F =ma

11.KakoBa >keCTKOCTh MpPYXHHBI, ecnu moja neiictBueM cuinbl 20H npyxuHa ymHOW 1w
yasHUIach Ha 0,1 ?

1.205 2. 200ﬁ 3. 0,2E 4. 2£

M M M M
12.KakoBBl CKOpOCTh W YCKOpEHHWE JMABIDKEHHs Tella, €CIM PAaBHOACHCTBYIOMIAs BCEX CHII
NPUJIOKEHHBIX K Ty Maccoil 3xe, paBHa 6H ?

. M
1.CxopocTb MOXeT OBITh JIF000M, 8 YyCKOpeHHe 2—-.
C

M
2.CkopoCTh, YCKOPEHHE 2 —-.
c
3.CKOpOCTh U YCKOPEHUE MOTYT OBITh JIFOOBIMH.
1 M
4.Cxopocts 18 —, a yckopeHne 2—-.
7 c

13.YUenoBek Mmaccoii S50xke pemmn uMcciaenoBaTh 3aBUCUMOCTh CBOETO Beca OT YCKOPEHHUs
BEPTUKAIBHOIO IBMKEHUS. Kaknmu ObLTH MOKa3aHMsI IPYKUHHBIX BECOB IIPU JIBUKEHUHU JTU(PTA C

M M
ycKopeHuem 1-—-, HanpasiieHHbIM BBepX? (g ~10—-)
c c

1.501 2. 51H 3.5H 4. 550H



14.Macca JIynel npuMepHO B 81 pgzMEHbIIE Macchl 3emid. UeMy pPaBHO OTHOLIEHUE CHIIBI

BCEMUPHOI'O TATOTEHUs F|, NEHCTBYIOIIEH CO CTOPOHBI 3eMin Ha JIyHy, k cuite F, , IeHCTBYOIEN

co croponsl JIyHsl Ha 3emiti0?

1.i 2. 1 3.81 4.1

81 9
15.KoreHnok 3abpaics Ha aepeBo Ha BbicoTy 3 M. Macca korenka 0,2 kr. KakoBa
NOTEHLMAJIbHAsl SHEPrus B3aUMOAECUCTBUS KOTEHKA C 3eMJeil?

1.0,6 Jx. 2.0,2 Ix. 3.6 Ix. 4.3 JIx.

16. ITnacTunuHOBBIM mapuk Maccoi 20 T JIeTUT co CKOPOCThIo 60 M/C, CTAIKMBAETCS C TAKUM
K€  MOKOSIIMMCS HIApPUKOM U MpUjIHnaeT Kk HeMy. KakoBa cKopocTh HIapUKOB MOCIIE
CTOJIKHOBEHUSA?

1.30 m/c. 2. 120 m/c. 3.15wm/c. 4. 10 m/c.
17. TlombeMHubI# KpaH noansut rpy3 Maccor 300 kr Ha BeicoTy 10 M 3a 15 ¢. KakoBa MomniHocTb,
pa3BuUBaeMas KpaHom?
1.0,2 kBr. 2.45kBt. 3.2 kBrT. 4. 0,005 xBT.
18. 3aKkOH cOXpaHEHUS MOJTHON MEXaHUUYECKON YHEPTUH BBITTOIHSACTCS. ..
1. TOJIEKO B MHEPIIUATBHBIX CHCTEMAaX OTCYETa HE3aBHUCUMO OT CHUJIBI TPEHHUSL.
2. 00s13aTENbHO MPU OTCYTCTBUU TPEHUS B JIFOOBIX CUCTEMaX OTCUETA.
3. TOJBKO B MHEPIIUAIBHBIX CHCTEMaX OTCUETA MPU OTCYTCTBUU TPCHHS.
4. Becerna.
19. Kakyto paboTy 1015KE€H COBEPIIUTH YEJIOBEK, YTOOB! YBEIMYUTH CKOPOCTh CBOETO Oera ¢
3,6 kM/4 10 7,2 kM/4? Macca yenoBeka 60 K.
1. 116 Ix 2. 64 Ix 3. 90 Ix 4. 120 Ox
20. Benocuneauct, ABMXKYIIUNICA CO CKOPOCTHIO 5 M/C HAKJIOHSIETCS U MOIXBATHIBACT

Jexauuil Ha 3emiie prok3ak maccoil 10 kr. Kakoii cTaHeT CKOpOCTh BEIOCUIIEANCTA, €CIIU €TI0

Macca ¢ BenocuneaoM 90 kr?

1. 45m/c 2. 5wm/c 3. 3m/c 4. 2,5M/c

KonTpoasHnas pabdora 3a 1 cemectp.
Bapmnanr 1

1. TluceMeHHO OTBETHTH Ha BONPOC: (pa30BbIe MEPEXO/bl.

2. Pemuth 3amaun
1. Teno maccoii 500 r (m) Gporeno ¢ BoicoThl 10 M (/) Ham MOBEPXHOCTBIO 3EMIIH CO
ckopoctbio 10 m/c (V). Kakoii 6yner kunetnueckas sueprus tena (E) B jxoynax  ([oc) B
MOMeHT mnpusemnenus? (YckopeHue CcBOOORHOTO majeHus (g) cuutath paBHbIM 10 M/c?)
JBurasce mo mocce, Benocunenuct npoexan 900 m 3a 1 MuH, a 3aTem 1o MI0X0H Jopore
mpoexai 400 m co ckopocThio 10 M/c. OnpenenuTh CpeIHIOI CKOPOCTh BETOCUTISUCTA Ha
BCEM ITyTH.
3. UneanbHblii ra3 copepimi padoty 260 J[ 1 py 5TOM BHYTPEHHSS SHEPTHsI ra3a yBeIU4nIach
Ha 260 />x. Kakoe koJiM4ecTBO TEMIOTHI MOJYYHII Fa3 B ’TOM Tporiecce?


http://pandia.ru/text/category/velosiped/

Bapuant 2

1. [TuceMeHHO OTBETUTH HAa BOIPOC: KHHETHYECKAs SHEPTHUSl.

2. Pemte 3agaun

1. B 3akphIThIii cocyn o0bemMoM V = 10 11 moMemnarT HeCKOJIBKO Karelb BOJIbI OOIIEH MacCcoi T
= 0,258 r. 3aTeM HaUMHAIOT YBEIMUYMUBATH TEMIIEPATYPy COCYJa HACTOJIIBKO MEUIEHHO, YTO BCE
BpeMsl IOJJIEP’KUBACTCS PABHOBECHE MEXKY MapoM M XUAKOCThO. [Ipu Temneparype t =27 °C
BOJIa MOJHOCTHIO Hctapsiercs. Onpeaenure JaBjIeHrue P HACBHIIEHHBIX MTapOB BOJIbI IPU
TeMmmeparype t =

27 °C.

2. UneanwHbrii a3 copepmui padoty 300 Ik u mpu TOM BHYTPEHHSIS SHEPIHs ra3a
yBenuumiiachk Ha 300 [Ix. Kakoe Koau4ecTBO TEIIOTHI MOYYHII ra3 B 3TOM Ipoiecce?

OtsBert:- Ix

3. JIudT nBuKeTCS BBEPX C YCKOPEHUEM a = 2 M/C B HEM HaXOJIUTCS Maccaxup maccoit 50
Kkr.Uemy paBeH MOJyJb CHIIBI TSDKECTH, IEHCTBYIOIIEH Ha maccaxupa’?

Otser:_ H

Bapwuant 3

1. IluceMeHHO OTBETHTH Ha BOMPOC: U3OMPOIIECCHI.

2. Pemmwts 3a7aun

1. [Tpyxwuna xectrkoct k = 104 H/M 0THUM KOHIIOM IIPUKpEIJICHA K HETIOABIKHOM orope, a
K Ipyromy ee KoHIy npuiioxxuiau cuiry F = 1000

H. Onpenenute pacTsikeHHE MPYKUHBL.

Otsert:- CM.

2. Teno maccoit 600 1 (m) OporieHo ¢ BeIcOTh 9 M (h) Hax MOBEPXHOCTHIO 3eMIIH CO
ckopocthio 11 m/c (V). Kakoit Oyner kunernueckas sueprus tena (E) B mxoynax (k) B
MOMeHT mnpuszemieHus? (YckopeHue CcBOOOAHOTO MageHus (g) cuuTath paBHBIM 10 M/c2)
3. UneanpHblii ra3 copepuini padoty 420 [k v mpu 3TOM BHYTPEHHSSI SHEprus ra3a
yBenuuuiack Ha 420 Jx. Kakoe KoiaruecTBO TEIIOThI MOIYYHII ra3 B 3TOM Iporecce?

Bapuanr 4
1. [TcbMEHHO OTBETUTH HA BOMPOC: KOJTUYECTBO TEILIOTHI.
2. Pemuts 3agaun
1. JIudt nBuxkeTcs BBEpX C yCKOpeHUeM 2 M/c?, B HEM HaxoauTcs naccaxup mMaccoit 50 kr. Uemy
paBeH MOJYJIb CHJIBI TSJKECTH, IENCTBYIOIIEH Ha maccaxupa’?
Otger:. H
2.BeluncauTe myTh, KOTOpBIA mpoexal 3a 30 ¢ BEJIOCHUNEAUCT, IABUTAIOIIMNCA C YIJIIOBON
ckopoctbio 0,10 pan/c mo okpyxHOCTH paguyca 100 M.
3. B 3akpwIThIil cocyn o0beMoM V = 14 1 moMemnaT HECKOJIBKO Karelb BOJbI 00IIei Maccoil T =
0,258 r. 3aTeM HayMHAIOT YBEJIWYMBATh TEMIIEPATYypy COCYIa HACTOIBKO MEJIJIEHHO, YTO BCE
BpeEMs MOJIEP’)KUBAETCS PABHOBECUE MEXKIY NapoM M kuakoctero. [Ipu temneparype t = 27 °C
BOZla TOJHOCTBIO Hcmapserca. Onpenenure NaBJIEHHE P HACBHILEHHBIX MapOB BOJBI NpPH
TeMIieparype t =
27 °C.



KonTpoubnslii cpe3 Ne 1 3a 2 cemectp.

BapuanT 1

1. Ot BOAsIHOIT KaMIH, 00J1aKaK01IEH YJIeKTPHYECKUM 3apsiioM T 2e , 0TJeJHnJIach

MaJIeHbKasl KaIJIA C 3apsioM — 3¢, Kakum cran 3JIEKTPUYECKHIi 3apsi]1 ocTaBuIeiicst
YaCTH Kaman?

1. —e€,
2. +5e
3. —de,

2. Kakoe HanpaBJ/ieHHe NPUHSATO 32 HANPaBJICHHE BEKTOPA HANPSIGKEHHOCTH
3JIEKTPUYECKOT0 1moJisi?
1. HanpaBneHue BeKTOpa CHUJIbI, JEHCTBYIOLIEH Ha TOUEUHBIN MTOJIOKUTEIbHBIN 3apsi.
2. Hampanenue BekTOpa CUJIbl, ACHCTBYIONIEH HA TOUYECYHBIA OTPULIATEIIbHBIN 3apsl.
3. Hampasienue BeKTOpa CKOPOCTU OTPULIATENILHOTO TOYEYHOTO 3aps/ia.
3. B kakoMm ciyuae padoTa npu nepeMeieHuM 3J1eKTPHYECKOro 3apsaia B 3JIeKTPHYECKOM
1oJie paBHA HYJI10?
1. Ilpu nepemenieHnu 3apsiia BAOJIb CUIOBOM JTMHUH.
1. Ilpu nepemenienuu 1o 000 3aMKHYTOW TPAEKTOPUU B JTIOOOM
3JEKTPOCTATUUECKOM I10JIE.
2. llpu nepemenieHUH 1o 000 TPAaEKTOPUHU B OJTHOPOJIHOM JIEKTPUIECKOM TIOJIE.
4. B kakoMm ciay4yae padoTa npu nepeMelieHHH 3JIEKTPUYECKOro 3apsiia B JJIeKTPUYECKOM
1oJie paBHA HYJI10?
1. Ilpu nepemerniennu 3apsiaa BAOIb CUIOBOM JTUHUU.
2. Ilpu nepemenieHnH 1o J11000H 3aMKHYTOH TpaeKTOPUHU B JIFOOOM 3JIEKTPOCTATUYECKOM II0JIE.
3.Ilpu nepemenieHnu no 000K TPAEKTOPUH B OAHOPOIHOM AIEKTPUUECKOM ITOJIE.
5. Kaky1o padoTy COBEpPIIMIN CHIIBI JJIEKTPOCTATHYECKOI0 MOJIsl PH NepeMeeHN N

2K w3 Touku ¢ MOTEHIIHAJIOM 20B g TOYKY € MOTEHIHAJIOM 0B 9

6. Kongencarop 6b11 3apsiken 1o 108, TIpu paspsiaxe konzeHcaTopa B 3/1eKTpHYECKOi

LHeNnu BbIAeJINIach JHEPrust 0,05201¢  gakoii 3apsa ObLJ1 Ha 00KJIaJKe KOHAeHcaTopa?
1. 1-107°Kn 7 1-107*Kn 3 5-107°Kn

7. TLIacTHHBI NIIOCKOr0 KOHIEHCATOPA HMEIOT daeKTpuyeckue 3apsasl ¢ u ~ 9, nnomaas

OHOM NMJIACTHHBI \) s PACCTOSAHUE MEKAY IVIACTUHAMMU d . C kakoii cuyioi OJHA I1aCTHHA

NPUTATHBAET APYIYyI0, €CJIM MeKAy IIACTHHAMHU HAXOAUTCH BO3AyX?
2 2 2

q q q
2
1. 4re,d . 2. 2¢,8 _ 3 &S ,

8. Kakas ¢usnyeckasi BeJMUMHA onpeae/sieTcsl OTHOLIEHHEM padoThl, COBepIIaAeMOii
CTOPOHHUMH CHJIAMH NPH nepemMemnenuu 3apsaa ¢ no Beeil 3aMKHYTOI
JJIEKTPUYECKOM LelNH, K 3HAYEHHI0 3TOro 3apsjga?

1. YnenpHOE 2JIEKTPUYECKOE CONPOTHUBIICHUE.
2. Hampskenne.
3. DNeKTpoABIKYILAs CUIIA.
9. Kakas u3 nepe4ucjeHHbIX HUKe (popMyJ1 BbIpa:kaeT 3akoH Oma /151 NOJTHOM Henu?
U g

== I =
1. R 2. R+7r 3. A=1UAt




10. KakoBa cuyia TOKa B lelH, €CJIM HA Pe3UcTope ¢ JJIeKTPUYEeCKHM CONPOTHBJICHHEM
10 Om HaNpsKeHue PaBHO 208 9

1. 24,
2. O’SA.
3. 2004

11. Ilo kakoii U3 MepeYUuCIeHHbIX HUKEe (POPMYJT BHIYHUCIASETCS 3HAYEHHE CHJIbI,
AeHCTBYIOIIEH HA ABMAKYIIUIICS YJIeKTPUYECKHU 3aps/l B MATHUTHOM I0Jie?

1. =qL 2. F=BIAlsma 3 F=quBsina

12. C xakoii cuyI0i AeliCTBYeT O/IHOPOJAHOE MATHUTHOE 110J1e ¢ HHAYKIHeH 4T7 pa

NPSMOJIMHEHHBIA MPOBOAHUK JAJIMHOMI 20cm ¢ roxom 104 , PACIOJI0KeHHbII
NepneHANKYJ/JISIPHO BEKTOPY HHAYKIIUU?

1. 84 2. 0H 3. 800H
13. Kak u3MeHsieTcsi paanyc TPAeKTOPUM JIBUKEHUS 3aPSKEHHOH YacTUIIBI B OJJTHOPOJAHOM
MATHUTHOM M0J1€e NePIeHINKY/JISPHO BeKTOPY HHAYKUMHU NPH yBeJIMYeHUH €€ JHePprun B

4pasas \acea gacTIbI He H3MEHSIETCS.
1. VYmenbmaercs B 4 paza.
2. VYBenuuuBaercsa B 2 pasa.
3. He usmensercs.

1,6-107"" Kz

14. YacTuua ¢ 3J1eKTPHYEeCKHM 3apsiioM JABHKETCSI B OJTHOPOTHOM MATrHUTHOM

moJie ¢ HHJIyKIIPIeﬁ 2Tn CO CKOpPOCTHIO 100000 K'M/C, BEKTOP CKOPOCTH HANIpPaBJICH IO

yraom 30° k Bexropy maxykuun. C Kakoii CHJI0i MATHUTHOE MOJIE JefiCTBYeT Ha YacTHiy?
1 L6- 107 H 5 64 107" H 3 L6- 107" H

15. BbIBOABI KAaTYyLIKH U3 MEIHOI'0 IPOBO/JA NIPHCOCIMHEHBbI K YYBCTBUTEILHOMY
raJjbBaHOMeTpy. B KakoM H3 nepeYHCcIeHHBIX ONBITOB rAJIbBAHOMETP O0HAPYKUT
BO3HUKHOBeHMe DJIC 3/IeKTPOMArHUTHOM MHAYKIMHM B KaTymke?

1. B kaTymky BCTaBJIs€TCS IOCTOSHHBIN MarHUT.

2. TlocTostHHBIA MarHUT BpalllaeTcsi BOKPYT CBOEH MPOAOIbHON OCH BHYTPHU KaTYILKH.

3. IlocTOSIHHBIN MarHuUT MOKOUTCS BHYTPH KaTYLIKH.
16. Kakum U3 npuBe1éHHBIX HUKe BbipaxeHuil onpeneasiercsd I/C nunaykuunu B
3aMKHYTOM KOHTYype?

AD
1. A 2 quBsna, 3. qUBL

17. KaKI/IM Bblpame}meM Ol'[pejle.]'lﬂeTCH CBA3b MATHUTHOI'O MMOTOKA l{epe3 KOHTyp C
MHIYKTHBHOCTHI0 L koHTypa u cuioii Toka / B koHTYype?
LI®
1. LI 2. LI°, 3. 2

2
18. KonTyp niomaabio 1000 cm HAXOJAUTCH B OAHOPOJIHOM MATHUTHOM I0JIe ¢ HHAYKIUel

o
0,57 , YIOJI M€y BEKTOPOM 5 MHAYKIMH U HOPMAJIbIO K IOBEPXHOCTH KOHTYpa 60°,
KakoB MarHuTHbII OTOK Yepe3 KOHTYpP?

1. 250B6
2 2,5-10’236_
3 100086

-2
19. MarHuTHBIIi NOTOK Yepe3 KOHTYp 3a > 10~¢ PABHOMEPHO YMEHbIIAETCH OT 10mB6 1o

0MB6 | KakoBo 3nauenne I/1C B KOHTYpE B 3TO BpeMs?
0,28
1. =57,



s 04B
3. 2B.

20. KakoBo 3HaueHHe JHEPTUH MATHUTHOIO MOJISl KATYIIKN MHAYKTHBHOCTHIO SI'n npu

cute Toka B meii 40049

1 2 e ) 0,4 /[orc 3 0,8 /o
Bapuanr 2

1. Ot BoasiHOM KamIu, o0/1aJa01Iel JIeKTPUYEeCKNM 3apsiIoM — 2e | orpenmaach
MaJIeHbKast KaIJIsi ¢ 3apsiiom + 3e, Kakum cran 3JIeKTPUYECKUH 3apsi] ocTaBuIeiics
4acTu Kaniam?

1. —de,
2. —e€.
3. +5e.

2. B xakoM M3 nepe4ncIeHHbIX CIy4aeB JJIeKTPUYeCcKoe MoJie MOKHO CHUTATh

NMPUMEPHO OJHOPOAHBIM?
1. Ilone ToueuHnoro 3apsna.
2. Tlose ABYX paBHBIX IO MOJYJIIO M IIPOTHBOIIOIOKHBIX 10 3HAKY TOUEUHBIX 3aps/10B.
3. Tlone mexnay AByMs 3aps>KEHHBIMHU IIJJACTUHAMU IUIOCKOTO KOH/IEHCATOpa.

3. Kakas ¢usnyeckasi BeJIMUMHA ONpPeAeJsAeTcs] OTHOIIEHHEM MOTEHIIHATbHON YHEPTUH

3JIeKTPHYECKOr0 3apsijia B JIEKTPHUYECKOM I0Jie K 3apsany?
1. TloreHuuan 3JeKTPUYECKOTO MOJIS.
2. DJEeKTpUYECKOE HATIPSKEHHE.
3. Hanpsok€HHOCTB JIEKTPUUYECKOTrO MOJIS.

4. MeTa/uIM4eCKHii IIap UMeeT dJIeKTpUuIecKuii 3apsia 7, paguyc mapa 10ca
HanpsixéHHocTh 3JIeKTPUYecKOro MnoJisi Ha pacCTOSIHUM 10cm gy NMOBEPXHOCTH BHe
apa paBHa 2B/ M KakoBo 3HaueHne HANPSKEHHOCTH HA paccTosimn XM o1
HeHTpa mapa?

1. 4B/m 2. 0B/m 3. 8B/wm.

5. Kakyio pa0doTy coBepIIH/IM CHJIBI JIEKTPOCTATHYECKOI'0 I0JIsl IPH NepeMelleHu U

4Kn w3 Touxn ¢ morenumanom 408 TOYKY € MOTCHIIHAJIOM 08 2
1 80 e ) 160 e 3 10 orc

6. KaxoBa 3Heprust 3J1eKTPHYECKOr0 MOJs KOHACHCATOPA JJIEKTPOEMKOCTBIO 10px®@

NPHU HANPSZKEHUH 20B 9
1. 1000,1]9;0. 2 200,2]31‘6’. 3 2-10’3,be€,

7. JIBe IJIACTHHBI € JICKTPHYECCKMMH 3apPsAIaMH IPOTHBOIO0JIOKHBIX 3HAKOB
Pacnoso:keHbl Ha He0O0IbIIOM paccTosiHUM. U3MeHHUTCS 1M JHePrus 3JIeKTPHYeCKOro
NOJISI MEKAY IUIACTHHAMY NPH YBEJINYCHHH PACCTOSHUS MKy HUMH B 2pasaq
3apsa JIACTHH He U3MEHSeTCS.

1. He usmenurcs. 2. YMmenpmures B 2 pasa. 3. YBenuuutcs B 2 pasa.

8. Kakas ¢usuueckasi BeJIHUMHA ONpeIesisieTcs OTHOIICEHUEM 3apsiaa Aq ,
NMEePEeHOCHMOro Yepe3 nonepevyHoe ceyeHue NPOBOAHUKA 32 HHTEPBAJ BpeMeHH! At g
3TOMY HHTEpBaTy?

1. Hampsoxenue.
2. DJEKTpUUYECKOE CONPOTUBIIEHNE
3. Cwuia ToKa.
9. Kaxkasi u3 nepeuncieHHbIX HUKe (popmyJ1 BeipaxkaeT 3akoH OMa 1J1s1 ydacTka nenu?



=Y [=-%
1. A=1UAt 2. R 3. R+7r
10. B kakoM U3 nepevucJIeHHbIX HUKe CJIy4aeB HA0/101aeTcs sIBJIeHHEe TEPMUYECKOM
HOHU3aN UM ?
1. HcnyckaHue 37€KTPOHOB C IOBEPXHOCTH HArPETOr0 KAaTO/1a B TEJIEBU3UOHHOU
TpyOKe.
2. HWonwnzanus aToMOB IIOJ IEHUCTBUEM CBETA.
3. Honwuzauust aTOMOB B PE3yJIbTaTE CTOJIKHOBEHMUI MPU BBHICOKOM TeMImeparype.

11. UcTtounnk Toka ¢ I/AC 188 ymeer BHYTpPeHHee CONPOTHBJIEHHE 600M | Kakoe
3HaYeHUe OyaeT HMeTh CHJIA TOKA NP NOAKIIOYEHNH K 3TOMY HCTOYHHKY pe3ucTopa

€ JIEKTPHYECKUM CONPOTHBJICHHEM 300m 9
1 024 7 0,64 3 034

12. 1o kakoi U3 NepeYncJeHHbIX HIKe (PopMyJI BbIYHNC/IsIETCS 3HAYECHUE CHIIbI,
AeHCTBYIOIIEH HA MPOBOJIHUK € TOKOM B MATHUTHOM moJe?

1. F:qUBSiIIOZ. 2. F:gf. 3. F:B]A[sjna.

13. C kakoi cuy10# AeliCTBYeT OJHOPOHOE MATHUTHOE MO0JIe ¢ HHAYKIHel 2T ya

NPSIMOJIMHEHHBIH MPOBOAHUK JIJIMHOMI 40cm ¢ rokom 104 , PacmoI0KeHHbII
NeprneHINKYJIAPHO BeKTOPY HHAYKIHHU?
1. 800H 2. 8H 3. 0H

14. Kakoe 1010JIHUTE/IbHOE CONPOTHBJICHNE HY’KHO MOAKJIYUTH K BOJIbLTMETPY €

BHYTPEHHHUM CONPOTHUBJIEHHEM IOM pst pacuiMpeHus ero npeaeaioB usMepeHus B
10pas o

1. 1xOm 2. 81kOm 3. 90kOm

15. BoiBOABI KATYLIKH M3 MeIHOTO NIPOBO/JAa NPHUCOEIMHEHbI K YyBCTBUTEJILHOMY
raJibBaHoOMeTpy. B KakoM U3 nepeYuc/IeHHbIX ONBITOB rAJIbBAHOMETP O0OHAPYKHUT
Bo3HMKHOBeHMe DJIC 2JIeKTPOMarHUTHOM MHAYKUMH B KaTylke?

1. Karymka Bpaiaercss BOKpYr MarHuTa, HaxoJsIer0ocsi BHYTPH HE€.
2. TlocTostHHBIA MarHUT MOKOUTCSA BHYTPHU KaTYILKH.
3. B kaTymky BCTaBisieTCs IOCTOSHHBIM MarHUT.

16. Uto BbIpaxkaer cjenyioniee yrBep:kaenue: 3/]C unoykyuu ¢ 3aMKHymom KoHmype
NPONOPUUOHATILHA CKOPOCMU USMEHEHUA MAZHUMHO20 NOMOKA Yepe3 NOGEPXHOCHb,
0Z2PDAHUYEHHYI0 KOHmMYpPOM?

1. IlpaBuno Jlenua.
2. 3aKOH JIEKTPOMAarHUTHOW MHAYKIIHH.
3. SIBneHune caMOMHAYKIUU.

AD
X=-n—-

17. Kakas ¢pu3nyeckasi BeJIJHUMHA X ompe/eisieTcsi BbIpaKeHUeM At pas
KATYIIKH U3 /7 BUTKOB?
1. 2JC unaykuuu.
2. Mar"uTHbIN MTOTOK.
3. WHIyKTUBHOCTG.

18. Tox 44 co312éT B KOHTYype MArHUTHBIN MOTOK 20mB6 | Kakosa UHAYKTUBHOCTb
KOHTYypa?
1. 8071n 2 5I'n 3. Sml'n
19. KakoBo 3HaueHHe JHEPIrUM MArHUTHOI'O I0JIsl KATYIIKH HHAYKTHBHOCTHIO Sin npu

cmte Toka B meii 400149
1.2 2. 04 e 3. 0.8 Qe



2
20. Kouryp minomansio 200C¢M° gaxoauresi B 01HOPOHOM MATHHTHOM II0JIE C

. 0,57n

HHIYKIUeH , YTOJI M€Ky BEKTOPOM £ MHAYKIHMHM U HOPMAJIBIO K IOBEPXHOCTH

xontypa 00°, KakoB MarHuTHbIN M0TOK Yepe3 KOHTYpP?
1. 50B6 7 20086 3 5-10°B6
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27.

28.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

Bomnpocsl Kk 3xk3amMmeny

[IpssMonrHENHOE paBHOMEPHOE JIBH>KEHHE. Ero XapakTepuCTUKH.

OTHOCUTENBHOCTh MEXaHUYECKOIO JBUKEHUSI U TTOKOSL.

YckopeHue, eIMHULbI €r0 U3MEPEHUS.

[IpsimonuHeitHOE paBHOIIEPEMEHHOE JIBUKEHUE U €T0 XapaKTEPUCTUKHU.

JIBr>keHue Tena no OKpyKHOCTH, €ro napameTpsl. LleHTpocTpeMuTenbHoe YCKOpEHHE.
3akoHbl TMHaMuKU HproToHa.

Cunbl B MEXaHHKE: TPABUTAIIMOHHBIC U JIEKTPOMAarHUTHBIE (YIIPYTOCTH, TPEHHUS).
3akoH BceMUpHOTO TsAroteHus. Cuna tsbkectd. HeBecoMOCTh, eperpys3KH.

Wmnynbe Tena, MMIyJIbC CUIIbL. 3aKOH COXPaHEHMsI UMITYJIbCa.

PeaktuBHOE nBM>keHuE. Ero nposBiieHne B IpUpoOJE U UCIIOJIb30BAHUE B TEXHUKE.
Kunernueckas 1 noTeHIyanbHas SHEprusi. 3aKOH COXpaHEHUS SHEPTUU.

Mexannueckasi paboTa U MOIIHOCTb.

OcHoHble nonoxennss MKT u ux onbITHOE J0Ka3arenbcTBO. KoauyecTBo BemiecTa.
Temneparypa u ee usmepeHue

Bbpoynosckoe neuxenue. uddysus u ee BUIBI.

Wneanbusiii raz. OcuoBHoe ypaBHeHue MKT.

VYpaBHeHue coctossHus uaeanbHoro raza: Knanelipona, MenaeneeBa-Kianeitpona.
W3onpoueccsl B razax. ['paguku n30nporeccos.

BHyTpenHsss sHeprus uaeanbHoro rasa. Pabora rasa.

KonudaecTBo Temnotsl (Q), €TUHUIBI €0 U3MEPEHHUS.

[lepBoe Hauano TepMOAMHAMUKH. AnabaTHBIN MpoLecc.

Temnorsie aeuratenu. KIIJ[ renmoBoro asurarens.

[TapooOpa3zoBaHue: KUMIEHUE U UCTIApEHHUE.

HacpimienHble 1 HeHACBIILIEHHBIE Tapbl. BIa)XKHOCTE BO3IyXa U METO/IbI €€ ONPEIEICHNUS.
DJIEeKTpUYECKUH 3apsii. 3aKOH B3aUMOJEHCTBUSA 3apsiaoB. 3akoH KyioHa.
DJeKTpuYecKoe Mojie, Kak 0coOblii BuJ MaTepuu. HampsyKeHHOCTb 3IIEKTPUYECKOTO
TOJIS.

JusnexkTpuku B snekTpuyeckoM node. [lomspuzauust ausnektpuxoB. I[IpoBogHuku B
ANIEKTPUYECKOM IIOJIE.

Kongencaropel. CoeanHeHHe KOHAEHCATOPOB B Oarapero. DHeprus 3apsyKEHHOTro
KOHJIEHCaTopa

[TocTosinubIM nekTpuyeckuit Tok. Cuiia Toka.

DNEeKTPUYECKOE COMPOTUBIICHUE C DJIEKTPOHHOM TOUKM 3peHusl. 3akoH OMa JiIsl yuacTKa
LIETIH.

3aKoHbI MapajIeIbHOTO U MOCJIE0BATEIFHOTO COSTUHEHUS PE3UCTOPOB (IPOBOITHUKOB).
PaGota u MolIHOCTh A5eKTprudeckoro Toka. 3akoH Jxoyns-JIenna.

MarsuTHO€ noJje 1 ero XapakTepucTUKU. MarHuTHOE 1oJie TOKa.

Bektop MmaruutHOM naaykunu. Cuna Ammepa.

JleficTBMEe MarHUTHOTO TOJIA HA ABXKYIIHiics 3apsa. Cuna JlopeHia.

OTKpBITHE SBJICHUS AIEKTPOMArHUTHON MHAYKIIMHU. [I0TOK MarHUTHON MHAYKITUH.
3aKoH 3J1eKTpoMarHuTHoM nHaykuu dapanes.

Camounnykuus. UHIyKTUBHOCTb. DHEPTUsi MArHUTHOTO TIOJIA.

Mexannueckue kojeOaHus u  ymnpyrue BoiHbl. (CBOOOJHBIE, 3aTyXamwlliue Hu
BBIHYKJCHHBIE KOJICOaHMUS.



40. ITonepeunsie ¥ TPOIOIBHBIE BOJTHBI. XapaKTEPUCTUKHU BOJHBI. Y paBHEHUE IIOCKOM
Oery1iei BOJIHbI. 3ByKOBBIE BOJIHBI. YJIBTPa3BYK U €ro IPUMEHEHHUE.

41. CBoOOIHBIE M BHIHYK/ICHHBIE 3JICKTPOMAarHUTHBIEC KOJICOaHUs B KOJIeOaTeIbHOM KOHTYpE.
®opmyna Tomcona.

42. DnexTpoMarHuTHbBIE BOJTHBL. OTKPBITHINA KoeOaTenbHbINH KOHTYp. M300peTeHue paano A.
C. IlonnoBem. [TonsiTre o pagnocsssu. [lepBoHavyasibHbIe B3IJIsA/1bI HA IPUPOJY CBETA.
KopmyckynsipHO-BOJIHOBOM Ayaliu3M.

43. BosmHoBBIE CBOMCTBA CBeTa: HHTEephepeHIns, TudPaKIusl, TOIIPH3AIUS.

44. 3aK0HBI TEOMETPUYECKON ONTHKH.

45. JIun3bl ¥ X XapakTepucTuku. @opMyiia TOHKOH IMH3BL. ONTHYECKas cuja U
YBEJIMUYEHUE JINH3.

46. SIBnenue goroaddexra. Ypapuenue Ditnmrerina. Kpacuas rpanuna ¢poroaddexra.

47. JlaBrieHue CBETa U €ro UCIOJb30BaHUE B HayKe U TexHuke. OnbIThl JIebenena.

48. Ctpoenue atoMa. Mogenu ctpoenus aroma Tomcona u Pesepdopaa.

49. Bunasl painOaKTUBHBIX U3Ty4YeHH: anb(a-, 0eTa- U raMma U3JIy4deHUs.

50. OtkpeiTHe paguoaktuBHOCcTH bekkepenem. Bknan [1sepa Kropu u Mapuu CknonoBckoit
B 00J71aCTh U3yUYCHHUS SIBJICHUS PAJIUOAKTUBHOCTH.

51. Ctpoenue atoMHOTO sifpa. JleekT Macchl aTOMHBIX sIIep.

52. Peakuuu paguoakTUBHOTO pacnaza: anbda-, 0era-pacnai. [IpaBuna cMmemnieHns aToOMHBIX
Aanep.

53. SAnepnelii peaktop. [Ipumenenue siiepHoit 3Heprun. TepMosaepHbIE peaKLUH.

54. Crpoenue u pa3sutue Beenennoit. Hama 3Be3nHas cucrema — ['anaktuka.
Pacmmpsromasics Beenennast. Monens ropsueit Becenennoii. Ctpoenne u
IIPOUCXOXKIeHNE | anaKTHK.

55. OBomonus 3Be31. TepmosaepHslil cuntes. [Ipobiiema TepMosiIepHON SHEPTreTUKH.
Ouneprusa Connua u 38e31. [Ipoucxoxnenne CoITHEUHON CHCTEMBI.

Kpurepun onenuBanus

OrneHKa «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CIU MPOJAEMOHCTPUPOBAHO TIIyOOKOE U IIPOYHOE
YCBOEHUE 3HAHUM NPOrPaMMHOI'0 MaTepuasa; MCYEpIIbIBAIOLLE, IIOCIEI0BATEIbHO, IPAMOTHO U
JIOTUYECKH CTPOMHO M3JI0KEH TEOPETUUECKHI MaTepHrall; IPaBUIbHO CPOPMYITUPOBAHBI
OTpeieNIeHus ; MPOIEMOHCTPUPOBAHBI YMEHHS CAMOCTOSITENbHOM paboThI C IUTEPATYPOH;
CZEJIaHBbI BBIBOJBI 110 U3JIara€MOMY MaTepHuay.

OLieHKa «XOpOIIO» BBICTABIISIETCS CTYJIEHTY, €CJIM MPOJIEMOHCTPUPOBAHO JOCTATOYHO MOJIHOE
3HaHHME MPOrPaMMHOT0 MaTepurasa; IPOJeMOHCTPHUPOBAHO 3HAHUE OCHOBHBIX TEOPETHUECKUX
MOHSATUI; JOCTATOYHO MOCJIEI0BATEIbHO, TPAMOTHO U JJOTUYECKUA CTPOMHO U3JI0KEH MaTepual;
MIPOJEMOHCTPUPOBAHO YMEHHUE OPUEHTUPOBATHLCS B JINTEPATYPE; CAENAaTh JOCTATOYHO
000CHOBaHHBIE BBIBOJIBI TIO M3JIara€MOMY MaTepHaiy.

O1eHKa «y0BJIETBOPUTEIILHOY» BBICTABISETCS CTYACHTY, €CIIU MPOJIEMOHCTPUPOBAHBI 00I1Iee
3HAaHHE U3y4aeMoro MaTepuala; oKazaHo o0llee Bia/ieHue MOHATUHHBIM aIllapaTom
JUCLIUIUINHBL, YMEET CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOI M3J1araéMoro BOIpoca;
3HAeT OCHOBHYIO PEKOMEHIYEMYIO MPOTrpaMMoi yueOHYI0 JTUTEPaTypy.

OrneHka «HEyI0BIETBOPUTEIBHOY» BBICTABIISIETCS CTYIEHTY, €CIIM HE 3HAET 3HAUUTEIbHON YacTu
MIPOrPaMMHOTO MaTepHalia; He BIaIeeT MOHATUHHBIM alnapaToM JUCIUIUITMHEL; COBEPIIACT
CYIIECTBEHHbIE OIIMOKHU IIPU U3JI0KEHUU Y4eOHOTO MaTepuana; He yMeeT CTPOUTh OTBET B



COOTBETCTBUH CO CprKTypOﬁ H3JIaracMoro BOIIpoca, HC YMCECT JCJIaTb BBIBOAbBI 11O U3JIaracMoMy
MaTepuany.

Tembl HHIAUBHUAYAJIbHBIX IIPOCKTOB

no gucuuminae dusuka

—

W3mepeHne ckopocTu 3ByKa B BO3JIyXe U ra3ax.

YCTpoiCTBO U IPUHITUTT ACHCTBUS KOpOHOTpada.

[IymoBoe 3arps3HeHe OKPYKAIOUIEH MPUPOIBL.

®dusnuecKkue SABJICHUS B IPUPOJIC: TPUPOIAa BOSHUKHOBEHUS IPO3bI.
HccnenoBanust 3eMHBIX 3JIEKTPUUECKUX TOKOB.

ATOMHas SHEPreTUKA-TUTFOCHl U MUHYCBI.

BnusiHue pagnoakTUBHOCTH Ha OKPYXKAIOUIYIO CPEy.

Hcnons3zoBanue sueprun CoiiHila Ha 3emie.

A S AN A

JleiicTBue 3ByKa, HH(pa3ByKa U yJIbTPa3ByKa Ha )KUBbIE OPraHU3MBI.

—
=)

. Llynamu. [TpruurHbI BOSHUKHOBEHHS U (PM3UKA TPOLIECCOB.

—
—

. Bakyym. DHeprus ¢pusndeckoro Bakyyma.

—_
[\

. Bnusinue HeBecomMocTH Ha OpraHu3M 4€JI0BCKaA.

—_
(98]

. He6HaFOHpI/I$ITHBIe OKOJOTUYCCKUC IMOCICACTBUA pa6OTI)I TCIIJIOBBIX [[BI/II‘&TCJICﬁ.

[y

Kpurtepuu onennBanus:

Ouenka «Omauunoy:

— paboTa HOCHT NPAKTUYECKUH XapakTep, COJEPKUT TIPaMOTHO H3JI0KEHHYIO
TEOPETUYECKYI0 0a3y, XapaKTepU3yeTcs JOTMYHBIM, [TOCIIeI0BATEIbHBIM U3JI0KEHUEM MaTepuaa
C COOTBETCTBYIONIMMH BHIBOAAMHU M 0OOCHOBAHHBIMH TPEIOKECHUSIMHU;

— §pu 3ammre paboThl OOydaroUIMiics MOKa3blBaeT JOCTaTOYHO TINIyOOKHE 3HAaHUSA
BOIPOCOB TEMBbI, CBOOOJHO ONEpPHpPYeT NaHHBIMH HCCIEIOBaHMSIMHU, BHOCHT OOOCHOBAaHHBIE
NPEUIOKEHMS, BO BpPEMs BBICTYIUICHHS] HCIOJB3YET HArJSIIHBIE TOCOOUS (TaOHIIBI, CXEMBI,
rpaduKy, 3JIEKTPOHHbIE MPE3eHTAllMK U T.JA.) WM Pa3laTOYHbI MaTepHual, JIeTKOo OTBeYaeT Ha
MIOCTaBJICHHBIE BOIIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT NPaKTUYECKHH XapaKTep, COACPKHUT IPAMOTHO U3JIOKECHHYIO TEOPETHUECKYIO
0a3zy, XapakTepu3yeTcs IOCIeOBATEIbHBIM H3JI0)KEHHEM MaTepHhalia ¢ COOTBETCTBYIOIIMMHU
BBIBOJIAMH, OJJHAKO C HE BIOJIHE 000CHOBAaHHBIMH MPEUIOKEHUSIMH;

— TIPH 3aIUTe 00YJaIONIHICS ITOKA3hIBAET 3HAHUS BOIIPOCOB TEMBI, OTIEPUPYET JAHHBIMU
WCCIIEIOBaHMSI, BHOCHT TPEIUIOKEHHUS, BO BPEMS BBICTYIUICHHS MCIIOJIB3YET HATJISITHBIC TTOCOOHS
(TabmuIIBl, CXeMBbI, Tpa UKy, HJIEKTPOHHBIE TPE3EHTAIUH U T.J1.) UM Pa31aTOYHbII MaTepual, 6e3
0COOBIX 3aTpyIHEHHI OTBEYAET Ha MOCTABJICHHBIE BOTIPOCHI.

Oyenka «Y0osenemseopumenbHoy:

— HOCUT TPaKTUYECKHH XapakTep, COAEPKUT TEOpeTHYecKyro 0a3zy, Oa3mpyercss Ha
NPaKTUYECKOM MaTepuane, HO OTIMYAeTCs MOBEPXHOCTHBIM aHAIU30M W HEIOCTATOYHO
KPUTUYECKHMM pa30opoM, B HeH NPOCMATPUBAETCS HEMOCIEIOBATENbHOCTh HU3JI0KECHUS
Marepuaa, mpeacTaBIeHbl HEOOOCHOBAHHBIE MPEIIOKCHUS;

—  HMMEIOTCS 3aMeUaHHMsl 10 COEPKaHHI0 paboThl U 0POPMIICHHIO;



— TIpH 3alIuTe O0yYaroNIMiics MPOSBISET HEYBEPEHHOCTh, TIOKA3bIBACT cllaboe 3HAHUE
BOIPOCOB TE€MBI, HE IA€T MOJHOT0, aPTYMEHTUPOBAHHOI'O OTBETA Ha 3aJJaHHbIE BOMPOCHI.
Oyenka «Heyooeremseopumenvhoy:
—  UHAMBHUAYaJbHBIN MPOEKT HE 3aBEpIIICH;
— K 3amuTe 00yJaromuiics He J0MyCcKaeTcs.



Ta6auna 1 — Kinroun k BonpocaM GoH/Ia OLIEHOYHBIX CPeACTB

Ne
n/a

Copepxanue Bompoca

[IpaBuibHBIN OTBET

KonTposbnsiii cpe3 Ne 1 3a 1 cemectp. BapuanT 1

B kaxoi 3aade map MOXHO CUMTATh Kak
MaTepUaIbHYO TOUKY?

1) PaccuutaTh mepuona oOparieHus
BOKPYT 3€MJIM UCKYCCTBEHHOTO CITyTHHUKA
— Iapa paanycom .

2) Paccuurath cuny Apxumerna,
JICUCTBYIOIIYIO B BOJIE Ha JEPEBIHHBII
map paanycoMm .

1. Tonesko B 3amaue 1.

2. Tonpko B 3agaue 2.
3. Hu B ogHOII U3 ABYX 3a1a4.

1

B kakom ciyyae 1BHKEHUE
paBHOMEpHOE?

1) Iloe3n MeTponoauTeHa JBUKETCS 110
paBHOMEpPHOMY y4acTKy nytu. OH
MPUOBIBACT HA KAXKAYIO CIEAYIONIYIO
CTaHIIMIO U OTIPABISAETCS OT HEE uepes
OJIMHAKOBBIE MPOMEKYTKH BPEMEHHU.

2) ChnyTHHK JBHKETCS IO OKPYKHOCTH
BOKPYT 3eMJIH U 3a JI0ObIE paBHbBIE
MIPOMEKYTKH BPEMEHH MPOXOIUT
OJIMHAKOBBIE PACCTOSHUA.

1.Blu?2.

2.Hu B 1, Hu BO 2.
3. Toabko BO 2.

4. Toapko BO 1.

Kakas u3 ¢popmyin cooTBeTCTBYyET
OTIpE/ICNIEHUI0 CKOPOCTH?

1.8=A—§.
A

) BB b

3. v=+/aS.
4.v=qaR?

KakoB MOAy/b TIOJHOTO TEpPEeMEIICHUS
¢byrOonmucta, ecnu OH mpobexan I
¢dbyrOonsHOMY Moo Ha ceBep 40.m , 3aTem
10 =Ha BocTOK, moToM 10m Ha roT, 3aTEM
30.m Ha BOCTOK?

1.90Mm.

2.50m.

3.0Mm.

4. 10m




5. | o rpaduky 3aBUCIMOCTH CKOPOCTH OT
BPEMEHHU ONPEAEIUTE NIy Th, IPONICHHBIN
3a 3¢?
1.15m
2. 45m
3.22,5m
4.5m

6. | KakoBo LHEHTPOCTPEMUTEIIHLHOE
yckopeHue JlyHbI, eciii OHa JIBUXKETCS
BOKpPYT 3€MJIM IO NPUMEPHO KpPYrOBOMH
opOuTe paguycom 384 000xkm  co
ckopocTbto okosio 1020.m/c?

1. 2,7m/c*.

2. 0,0027 m/c”.
3. 0,27m/c*.
4. 0,027 m/c?.

7. | Ha kakoe paccTositHuE OT IOBEPXHOCTH
3emui ygaJdTcs M4 3a 2¢, €CIu OH
OpoliieH BBepX co ckopocThio 20m/c ?
1.60.m.
2.40m .

3. 30m.
4.20 m.

8. | KTo oTKpBLI 3aK0H HHEpPLUU?

1. Apucrorens.
2. U. Hp1oTOH.
3. xoyinb

4. Tanunei.

9. | Kakoe yTBepxieHuE 0
PaBHOCHCTBYIOLIEH BCEX CUII
IIPWJIOKEHHBIX K TEJIy IPABUIIBHO, ECIIN
OHO JBH)KETCS PABHOYCKOPEHHO U
MPSAMOJIMHENHO?
1. PaBHa Hy1O.
2. PaBHa HymO WIM TIOCTOSHHA MO
MOJyJIFO ¥ HAaIIPABJICHUIO.
3.He paBHa HyI10, HOCTOSIHHA 110 MOJTYJIIO
Y HampaBJIEHUIO.
4.He paBHa HYJI0, IEPEMEHHA 11O
MOJyJIFO ¥ HAaIIPABJICHUIO.

10. | Kakas u3 npuBeneHHBIX (HOpMYIT

BBIpaXKa€T 3aKOH BCEMUPHOT'O TATOTCHUS?




l.ﬁzmg.

m,m,

3. F=uN.
4 F =kx

11.

Kakoso 3HauYCHUE MOJTYJIS
PaBHOJEHCTBYIOLIEH CHUJI, €CIIM Ha TEJO
neiictByet cuia Tsokectn 30H  w cuna
40 H , HanipaBlieHHAsi TOPU30HTAIBHO?
1.50H .

2. 70H .

3. 10H.

4.45H

12.

KakoBa Mmacca Teia, eciny moJ1 JeCcTBHEM
cuwisl 10H Teno aBuxkercs ¢

5 M9
YCKOpeHI/IeM C—2 !

1.2ke.

2. 50ke.

3. Ske

4. Macca MoeT OBITh JIF000i

13.

YenoBek  maccoi 50xe penmn
UCCIIeIOBaTh 3aBUCHMOCTh CBOETO Beca
oT YCKOpEHUS BEPTHKAIBHOTO
nBukeHus. Kakumu ObUIM TOKa3aHUS
MPYXXUHHBIX BECOB TIPHU  JIBIIKCHUH

M
mdTa c YCKOPEHUEM lc—2 ,

M
HarnpasJeHHbIM BHU3? (g ~10—-)
c

1.50H

2. 550H
3. 500H
4. 450 H

14.

Macca 3emiu NIpUMEPHO B MEHbIIIE
Macchl ConHia. Yemy paBHO OTHOLIEHHE
CHJIBI BCEMUPHOTO TATOTEHUS |,
JelcTBYIOMIEH co cTopoHbl CoHIIa HA
3emuito, K cujie , JEHCTBYIOLIEH CO
cTtopoHbl 3emau Ha ConHie?

1. 330000
2.1

3. 575

4. 330

15.

[Hap maccoii 0,2 kr 6poiieH co
ckopocThio SM/ ¢. Ka—koBa
KMHETHUYecKas 3Heprus mapa?

1.0,5]Tx.




2.57T%.

3.2,5 JIx.
4.1 JIx.

16. | JIBe Tenmexku, mpuxaThbie ApYr K Ipyry u
C)KMMAIOIINE MPYXKUHY, OTITYCTHIIN
(puc. 8). Korna npyxuHa
pacrpsaMmuiIach, TEIEKKA MACCOM S5 Kr
nprobpena ckopocth 3 m/c. Kakosa
CKOPOCTb BTOPOH TEJIEKKH Maccou 2,5
Kr?

1. 6 m/c.

2. 1,5 m/c.
3.3,75 m/c.
4.7,5 m/c.

17. | TllonbeMHBII KpaH TOIHSI TPY3 MacCcoit
100 xr Ha BBIcoTy 5 M 3a 10 c. KakoBa
MOIIIHOCTb, pa3BUBaeMasi KpaHoM?

1. 0,5 xBT.
2. 45 xBr.
3.5 kBr.

4. 0,002 xBT.

18. | 3akOH cCOXpaHEeHUsI UMITYJIbCa
BBITIOJTHSIETCS. ..

1. Bcerna.

2. TONBKO B MHEPLIUATBHBIX CHCTEMAX
0TCcu€Ta He3aBUCUMO OT HAJMYUS TPCHHUS.
3.00s13aTeNbHO MPU OTCYTCTBUU TPEHHUSI B
TMOOBIX CHUCTEMaxX OTCUETa.

4. TonbKO B MHEPLIMATHHBIX CHCTEMaX
0TCY€Ta NMPU OTCYTCTBUU TPCHHUS.

19. | Kakyto paboTy AOJKEH COBEPIIUTD
aBTOMOOMIIb, YTOOBI YBETMYUTH CKOPOCTh
¢ 54 xm/g 1o 108 km/4? Macca
aBTomoOmisa 1200 kr.

1. 27 x/x
2. 405 x/x
3. 75 x/Ix
4. 575 xJIx
20. | Jlomanap mepeMeniaeT caHu ¢ TPy30M Ha

paccrosiHue 2 kM, npuiarasa ycuiaue 700
H. Onpenenure COBEPIICHHYIO PU TOM
paboTy, €clii HarpaBJIeHUS
NepEeMELICHHS U CUJIbl COCTABIISIOT yroJl
30°.

1. 1,4 MTx




2. 1,21 MJTx
3. 0,7 MJIK

4. 2,9 MJIx

KonTponbnslii cpe3 Ne 1 3a 1 cemectp. Bapuant 2

B kakoii 3a1aue caMoJIET MOKHO CUUTATh
KaK MaTepHallbHYIO TOUKY?

1) Onpenenutb CpeaHIO CKOPOCTh
camoJ€Ta IO U3BECTHOMY PACCTOSIHUIO
MEXy IBYMSI TOPOJaMH U BpEMEHU
OJIETA.

2) Omnpenenutp MyTh, IPONACHHBIN
CaMOJIETOM 32 TPU U3BECTHOM 3HAYEHUU
CKOPOCTH €T0 JBUKECHHUS.

1..Hu B ogHO#M U3 ABYX 3a1a4.
2.B3amauax 1 u 2.

3.Tonpko B 3agaue 1.

4. Tonpko B 3agaue 2.

2

YKaKuTe BEKTOPHYIO BEIUYUHY.
1.IlyTs.

2. Temniepatypa.

3. CxopocTb.

4. Bpemst

Kakas u3 ¢popmyn coOTBETCTBYET
OIIPECIIEHUIO YCKOPEHUS?

Kakos MOJIYJIb MOJTHOTO
nepemenieHust  GyrOonucrta, eciu OH
npobexan mo (yTOOTLHOMY MO0 Ha
cesep 40, 3aTtem 10w Ha BOCTOK, TOTOM
10.m Ha ror, 3atrem 30m Ha 3aman?

1.50m.

2. 90m.

3.40 m.

4. 10v13.1 .

[To rpaduky 3aBUCIMOCTH CKOPOCTH TeJa
OT  BpPEMEHH  ONpeAeiuTe  IYTh,
pONJEeHHBbIN 3a 3¢?




v, M/c

T .

B ——
T s . s i i3

1.9w.
2. 3m.
3. 18m.
4.2 m.

6. | KakoBo LHEHTPOCTPEMUTEIILHOE
ycKopeHue 3eMJId, €CIM OHa JBMXKETCS
Bokpyr CoJiHIIa TI0 TPUMEPHO KPYroBOH
opOuTe paanycom 150 man km €O
CKOPOCThIO 0K0JI0 30KM /C?
l.6m/c*.

2. 0,6m/c*.
3. 0,006m/c”.
4. 0,06 m/c’.

7. | Ha kakoe paccTositHuE OT IOBEPXHOCTH
3emu ygaJdTcs M4 3a 2C, €CIu OH
OpoiiieH BBepX co ckopocThio 10m/c?

1.40m.
2. Om.

3.10m.
4. 20m.

8. | EnnHunen usmepeHns Kakou
(bu3nUecKoil BETMUUHBI ABISIETCS
HBIOTOH?

1. Maccel.
2. Cubl.
3. PaGoTsI.
4. DHeprus

9. | Kakoe yTBepkieHuE 0
PaBHOACHCTBYIOLIEH BCEX CUII
IIPWJIOKEHHBIX K TEJIy PABUIIBHO, ECIIN
OHO JIBUKETCSI C MOCTOSIHHOM CKOPOCTBIO?
1.He paBHa Hymo, TMOCTOSHHAa IIO
HAIpPaBJIEHUIO, HO HE TI0 MOJYJIIO.
2.PaBna Hym0
3.PaBHa HyJII0 UM TOCTOSIHHA 110 MOJTYJIIO
Y HampaBJIEHUIO.
4.He paBHa HYJI10, TIOCTOSIHHA 10 MOYJIIO
Y HalpaBJICHUIO.

10. | Kakas u3 npuBeneHHBIX (HOpMYIT

BbIpa)kaeT 3aKkoH ['yka?

1.F=uN.




2.F=G%.

3.F =—kx.
4. F =ma

11.

KakoBa keCTKOCTb TPYXKHHBI, €CIH O]
nericrBueM cuibl 20 mpyxuHa IIUHON
Iv ynmuaunace Ha 0,1 ?

1.20£

M

2. 2008
M
3. 0282
M
4 22
M

12.

KakxoBn1 CKOPOCTBb U YCKOPCHUC IBUKCHHUA
TeJa, €CIM PaBHOJCHCTBYIONIAs BCEX CHUII
NPUIOKEHHBIX K TEIy Maccoil 3kz, paBHa
6H?

1.Cxopoctb MOXeT ObITh JIO0OH, a

M
ycKopeHue 2—-.
c

2.CKOpoCTbh, YCKOPEHHUE 2% .
c

3.CKOpOCTb M YCKOpPEHHE MOTyT OBITh
JTHOOBIMHU.

4.CkopocTtsb 18 l—~ , 4 YCKOpEeHue 2% .
il c

13.

Yenosek maccoit S0ke pemi
UCCIIEI0BaTh 3aBUCUMOCTh CBOETO Beca
OT YCKOPEHUS BEPTHUKAIBHOTO JIBH)KEHUSI.
Kaknmu ObUTH MOKa3aHUs MPYKUHHBIX
BECOB P ABMKEHUH JudTa C

M
YCKOpEeHHEM |—-, HalpaBICHHBIM
c

mBepx? (g ~ 102 )
C

1.501

2. 51H
3. 5H
4. 550 H

14.

Macca JIyHbI IpUMEPHO B MEHBIIIE
Macchl 3emin. YeMy paBHO OTHOLIEHUE
CUJIBI BCEMUPHOTO TATOTEHHS |
JENCTBYIOLIEN CO CTOPOHBI 3€MIIM Ha
Jlyny, x cune , qEHCTBYIOLIEH CO
cTopoHsb! JIyHbl Ha 3emito?




L
81
2. L
9
3. 81
4. 1

15.

KoteHok 3abpasics Ha 1epeBO HA BBICOTY
3 M. Macca korenka 0,2 kr. KakoBa
MOTEHITMAIbHAS DHEPTHUs
B3aUMOJICUCTBU KOTEHKA ¢ 3eMiieii?

1. 0,6 JIx.

2.0,2 Ix.

3.6 Ix.

4. 3 JIx.

16.

[TnactunuHoOBBI 1mapuk Maccoil 20 T
JETUT CO  CKOo—pocThio 60  m/c,
CTAJIKUBACTCS C TAKUM K€  MOKOSIIIMCS
[IApUKOM M mpuinmnaer Kk Hemy. Kakosa
CKOPOCTbH IIAPUKOB MOCJIE CTOJTKHOBEHUS?

1.30 m/c.
2. 120 wm/c.
3.15 m/c.
4. 10 m/c.

17.

[ToabeMHBIN KpaH MOAHSI TPY3 MAcCoi
300 xr Ha Bei—coty 10 M 3a 15 c. KakoBa
MOIIIHOCTb, pa3BUBaeMasi KpaHoM?

1. 0,2 xBr.

2. 45 xBr.

3.2 kBr.
4. 0,005 xBrT.

18.

3akoH COXpPAaHCHUA MMOJTHOM
MEXaHUYEeCKOH OHCPI'UU BBITIOJIHACTCA. ..

1. TONIBKO B MHEPLIUATIBHBIX
CHUCTEMAX OTCYETA HE3aBUCUMO OT CHJIBI
TpEeHHUSL.

2. 00s13aTeNIbHO TIPU OTCYTCTBUHU
TpPEeHHUs B JIIOOBIX CHCTEMax OTCYETA.

3. TOJBKO B MHEPLUAJIBHBIX
CHUCTEMax OTCUETA IPU OTCYTCTBUU
TPEHMUSL.

4. Beerna.

19.

Kaxkyro paboTy 10JKeH COBEPIIUTH
YeNOBEK, YTOOBI YBEITMUUTh CKOPOCTh
cBoero oOera ¢ 3,6 km/4 10 7,2 kM/4?
Macca genoBeka 60 xr.

1. 116 JIx
2. 64 JIx




3. 90 Ix
4. 120 Jix

20.

Benocuneguct, ABUKYUIUICS CO
CKOPOCTBIO 5 M/C HAKIIOHSIETCS U
MOJXBATHIBAET JIC)KAILMI Ha 3eMIIe
prok3ak maccoit 10 kr. Kakoit ctaner
CKOPOCTbH BEJIOCHIICIUCTA, €CIIA €T0
Macca ¢ BeaocuneoM 90 kr?

1. 4,5wM/c
2. 5M/c
3. 3m/c

4. 2,5wm/c

KonTponbnsiit cpe3 Ne 1 3a 2 cemectp. Bapuanr 1

OT BOAAHOI KaIlix, 00JagaroIeH
SJIEKTPUYECKUM 3apsjioM +2e,
OTACNMIIaCh MaJICHbKasl Karlis ¢ 3apsjioM
-3¢ . Kakum cran anexktpuueckuit 3apsij
OCTaBIICHCS YaCTH KaIlJIu?

1. —e,

2. +5e.

3. —de,

2. +35e.

Kakoe  HampaBnenue
HaIIpaBJICHUE BEKTOpa HAaIpPsKEHHOCTH

INPUHATO 34

SJICKTPHUYICCKOTO moJist?

| .HanpaBiieHHe BEKTOpaA CHJIBI,
JIEUCTBYIOILEH HAa TOUYECYHBIN
MOJIOKUTENBHBIN 3apsil.
2.HanpaBiieHne BEKTOpa CUJIBI,
JIEUCTBYIOIIECH HA TOUYCYHBIN
OTPULATEIbHBIN 3apsi.
3.HanpaBneHne BeKTOpa CKOPOCTH
OTPULIATEJILHOIO TOYEYHOTI'0 3apsa.

1.HanpasiieHne BEKTOpa CHUIIBI,
JIEUCTBYIOLIEH HA TOUYECYHBIN
IIOJIOKUTENBHBIN 3apsil.

B kakom ciyuyae pabota npu
NEPEMELIEHUH JIEKTPUUECKOTO 3apsiia B
AIIEKTPUUYECKOM TI0JI€ PaBHA HYIIO?
1.ITpu nepemenieHnu 3apsaa BIOIb
CUJIOBOM JINHUH.

2.ITpu nepemenieHnH 1o 000
3aMKHYTOM TPaeKTOPHUU B JIIOOOM
AIIEKTPOCTATUYECKOM IIOJIE.

3.I1pu mepemerieHnu Mo Jr000#
TPAaeKTOPUHU B OAHOPOJTHOM
JJIEKTPUYECKOM T0JI€.

2.I1pu nepeMenieHnH 1o J00i 3aMKHYTOI
TPACKTOPHUH B IFOOOM JIEKTPOCTATHUECKOM
ToJIe.




B kakom ciyuyae pabota npu
NEPEMELIEHUH JIEKTPUUECKOTO 3apsiia B
AJIEKTPUYECKOM I10JI€ PaBHA HYJIO?
1. Ilpu nepemenieHuu 3apsijia BaOIb
CUJIOBOW JINHUH.

2. IIpu mepemenieHnu 1o J000it
3aMKHYTOH TPAaeKTOPUHU B JIFOOOM
AIEKTPOCTATUYECKOM II0JIE.

3.Ilpu mepemerieHnu 1o Jroou
TPAeKTOPUH B OJJHOPOTHOM
AJIEKTPUYECKOM I10JIE.

2.I1pu nepeMenieHnH 1o 000 3aMKHYTON
TPAEKTOPHUH B JIFOOOM 3JIEKTPOCTATHUECKOM
ToJIe.

Kakyto paboTy coBepUITHIH CHITBI
3JIEKTPOCTATUYECKOTO MOJIS IPU

nepeMelIeHUH 2Kn y3 touku ¢
noreruuanom 208 g TOYKY C
HOTEHIINATIOM 0B 9

1.40 e

2 20[orc

3 10w

Kongencarop ObL11 3apsKeH 10 108
IIpu pa3psiake KOHAEHCATOpA B
SHGKTqueCKOﬁ O CIIU BBIACIINIIACH
JHEPrus 0,05 ¢ gaxoit 3apsiy ObLT HA
oOKJIajiIke KoHieHcaTropa?

1.1-10°Kn_

7 1-107*Kn

3 5-10° Kz

1.1-10°Kn_

[ImacTUHBI IIOCKOTO KOHJIEHCATOPA
HMMEIOT JJIEKTPUYECKUE 3aPsIbl Ty~ 9,
IO b OJHOM MIaCTHHEI \) s

paccTosiHue MEXAY IJIaCTUHAMU d. c
KaKoOl CWJION OJIHAa IIaCTUHA
MPUTATUBAET APYTYIO, €CIIA MEXKIY

IJ1aCTUHaMHM HaXOIUTCA BO3,I[YX?
2

q

| 47r,90ci2 .

2

q

2. 265

2

q

3 oS

Kakas ¢usnyeckas BennunHa
OIIpEJIeTISIETCS] OTHONICHUEM PadOTHI,




coBeplIaeMOi CTOPOHHHUMU CHJIaMU TIPH
nepememenuy 3apaaa 4 mno Beei
3aMKHYTOU JIEKTPUYECKON 1IeTH, K
3HAYEHHIO ATOTO 3apsiaa?

1.Y nenbHOE 2JIEKTpUUYECKOE
CONPOTHUBIICHHUE.

2.Hanpsbxenue.

3.DNeKTpOABIIKYIIAS CHIIA.

Kakas n3 nepeunciaeHHbIX HUXKE GOpMYIT
BbIpaxkaeT 3akoH OMa Jy1st OJTHOM 1enu?
U
[=—
1. R,

&

I =
2. R+7r

3 A=1IUAt

10.

KaxoBa cumia Toka B 11enu, eclid Ha
PE3UCTOPE C IINEKTPUUECKUM
COTNPOTHUBIIEHUEM 10 Om HaIpsKEHUE
paBHO 2089

1. 24,

7 054

3. 2004

11.

ITo kako¥ U3 NEPEYNCIEHHBIX HUKE
dbopMyI BBIUUCISETCS 3HAUEHUE CHIIBI,
JICHCTBYIOILEH Ha ABUKYIIANUCS
ANEKTPUYECKU 3apsi]l B MATHUTHOM
roje?

l.ﬁ = qE )

7 F=BIAlsma

3 F=quBsina

12.

C kakol cujIoi JeHCTBYET OJTHOPOJIHOE

MarHuTHOE MOJI€ C UHAYKIUEN 4T yq
IPSAMOJIMHEMHBIN TPOBOJIHUK JJIMHON
20em ¢ tokom 104 pacnonoxennsiit
NEPNEHUKYIIPHO BEKTOPY UHAYKIIUU?
1.84

2. 08

3. 800H

13.

Kak usmensercs paanyc TpaeKTOpUH
JIBIDKEHUS 3apsHKEHHOM YacTHUIIbI B
OJIHOPOJJTHOM MAarHUTHOM I10J1€
HEPIEHANKYISPHO BEKTOPY MHIYKIMH




IIPU YBEJIMYEHUU €€ DHEPIUHU B 4pasaq

Macca yacTuiisl He U3MEHSIETCH.

1.Ymenbinaercs B 4 pasa.
2.YBenuuuBaeTcs B 2 pasa.
3.He uzmensercs.

14.

YacTuia ¢ 3JeKTPHYCCKUM 3apsaoM
1,6-10"" Kz JIBUKETCS B OJHOPOJHOM
MAarHUTHOM IIoJe ¢ uHayKuuei 217 co
CKOPOCTBIO 100000 xm/c BEKTOP

CKOpPOCTH HampasJjeH MO yIioM 30° ¢
BEKTOpY MHAYKIMH. C KaKoil cuiion
MarHuTHOE IMOJI€ IEUCTBYET Ha YacTUILy?
1'1,6-10“4H. 7 6,4-10‘14H.

3 1,6-10’“H-

15.

BbIBOZIBI KaTYIIKK U3 MEQHOTO IIPOBOAA
IIPUCOEANHEHBI K UyBCTBUTEIIBHOMY
rajJbBaHoMeTpy. B kakom u3
NIEPEYUCIICHHBIX OIBITOB raJIbBAHOMETP
00HapyxuT Bo3HUKHOBeHHE D/[C
ANIEKTPOMArHUTHON MHIYKIMHU B
KaTyIke?

1.B kaTymky BCTaBiIs€TCS NOCTOSTHHBIN
MarHur.

2.IlocTosiHHBIN MarHuT BpallaeTcs
BOKPYT CBOE€H MPOJIOJIBHON OCH BHYTPH
KaTyILKH.

3.I1loCcTOSIHHBIM MarHUT MOKOUTCS BHYTPHU
KATYILIKH.

16.

KakuM 13 npruBeIEHHBIX HUXKE

BbIpaxkeHU onpenensercs IJ1C

WHIYKIUU B 3aMKHYTOM KOHType?
AD

1. At

7 qUBsna

17.

KakuM BeIpasKCHUEM OIPEIeIISIETCS CBA3D
MarHMUTHOTO TIOTOKA Yepe3 KOHTYP €
MHIyKTUBHOCTBIO L KOHTypa U cuiioi
toka { B kKoHTYpE?

1.LI

2. LI




18.

2
KonTtyp mnomansro 1000cxm™ paxomures
B OJHOPOJHOM MarHWTHOM TIOJI€ C

WHIYKIEH 0,577

, YTOJI MeXKIY
BEKTOPOM g WHIYKIMHA U HOPMAJbIO K

o
[IOBEPXHOCTU KOHTYpa 60° Kakos

MAarHUTHBIN MOTOK Yepe3 KOHTYpP?
1. 250B6

5 2.5-107B6
3. 100086

19.

MarHuTHbII TOTOK YEPE3 KOHTYP 3a

-2
5-107¢ PaBHOMEPHO YMEHBIIIAETCS OT

10MB6 1o O0MBO  Kakoso suauenue
O/1C B KOHTYpE B 3TO BpeMs?
1. 028

r 04B
3. 2B.

20.

KaxkoBo 3Hauenue OHEPTUU MAarHuTHOTO
IOJIAA KaTylIKU HHAYKTUBHOCTBIO 5I'n

npu cute Toka B Heiin 400149
1.2 e 2. 047
3 0.8/

KonTponsnsiit cpe3 Ne 1 3a 2 cemectp. Bapuant 2

OT BOIAHOI KaIlIu, 00JJagaroIieH

JIIEKTPUYECKUM 3apsiioM — 2€ |
OTJICNTUIIACH MaJICHbKAs KaIlIsl C 3apsiioM
+3e  Kakuwm cran AIIEKTPHUCCKHUIT 3apsi/T
OCTaBIICHCS YaCTH KaIlJIu?

1. —de,

2. ~€,

3. t3e.

1

B xakoM U3 nepeunciaeHHbIX C1y4yaeB
ANEKTPUUECKOE MOJIE MOKHO CUUTATh
MPUMEPHO OAHOPOAHBIM?

1. [Tone Toueunoro 3apsna.




2. [Tone 1BYX paBHBIX 110 MOAYIIIO U
IPOTHBOIOJIOXKHBIX MO 3HAKY TOUEUHBIX
3apsiI0B.

3. [Tone mexny nByms
3apsHKCHHBIMH IUTACTHHAMH TUIOCKOTO
KOHJICHCATOopa.

Kakas ¢usnyeckas BenuuuHa
OIIPEAECIIAETCS. OTHOLIEHUEM
MIOTEHIUAIIbHOW SHEPIUU
JJIEKTPUYECKOrO 3apsa B
JIEKTPUUYECKOM II0JIE K 3apsiny?

l. [ToreH1man 3JIeKTpUYECKOro
OIS
2. DIEeKTPUYECKOE HaAIIPSIKEHUE.

3.Hanpsk€HHOCTD 3JE€KTPUUYECKOTO MOJIS.

Meramundyeckuii map umeer
snekTpuueckuii 3apsaa 4, paguyc mapa
10cam Hanpsok€HHOCTD 3JICKTPHYECKOTO
noust Ha paccrosiaun 10¢M op

MOBEPXHOCTH BHE IlIapa paBHA 2B/ m
KakoBo 3HaueHne HAPSHKEHHOCTH Ha

paccrosiHun XM ot neHTpa wapa?
1. 4B/m

2. 0B/m
3 8B/m.

Kakyro paboTy cOBEpIININ CHIIBI
AIIEKTPOCTATUYECKOTO MOJISI IPU

nepeMeleHIH 4K y3 toyku ¢
IIOTCHIOIUAJIOM 4OB B TO'—IKy C
HOTEHIIHATIOM 0B 9

5 160 Joc.

KakoBa sHeprusi 3JeKTPUIECKOro MOJIs
KOHJICHCATOPA 3JEKTPOEMKOCTBIO

10mx® IpY HaNpsHKEHUU 2089
1.1000 fore.

5 200
3 2107 o

JIBe MIIaCTUHBI C DNEKTPUIESCKUMHU
3apsaMH POTHBOIOJIOKHBIX 3HAKOB
pacIoI0X)eHbl Ha HEOOIBIIOM
paccTostHUU. VI3MEHUTCSI JIM SHEPTHSI




OJICKTPHUYCCKOI'0 IIOJIA MEXKIY
IJ1aCTUHaMU Ipyu YBCIINYCHUU

pacCcTodHuA MEKAY HUMU B 2pa3a?

3apsi MIaCTUH HE U3MEHSICTCS.
1.He n3menurcs.

2. YMmeHbIHTCS B 2 pasa.
3. YBenuuuTtcs B 2 pasa.

Kaxas (bI/ISI/I‘IeCKaH BCJIIMYHHA

ONpeaACIICTCA OTHOLICHUCM 3apsaa Aq ,

MEPEHOCUMOTI'O YEPE3 MOIEPEUHOC
CCUCHUC MTPOBOAHHKA 3a HHTCPBAJI

BpPEMEHHU At 3TOMY UHTEpBaiy?
1. Hanpsxenue.
2. DIIeKTpHYECKOE
COTPOTHUBIICHUE
3. Cuia ToKa.

Kaxkas 3 nepeunciaeHHbIX HUXKE GOpMYIT
BLIpa)KaeT 3aKOH OMa JJIsL y‘laCTKa uerm?
| A=1UAt
U
I=—
2. R
&

I =
3. R+r

10.

B xakoM 13 nepeunciaeHHbIX HUXKe
CiIy4aeB HaOJIOZaeTCs SIBJICHUE
TEpPMUYECKON MOHU3aUU?
l.Mcniyckanue 3JIEKTPOHOB C
MOBEPXHOCTU HArpeToOro Karoja B
TEJICBU3UOHHOU TpYyOKe.
2. Monwn3anmst aToOMOB I10]T IEHCTBHEM
CBeTA.
3.MoHu3amnus aTOMOB B pe3yJbTaTe
CTOJIKHOBEHUH IIPHU BBICOKOM
TeMIieparype.

1.

Uctounuk Toka ¢ 3J1C 188 yyeer

BHYTPEHHEE COMPOTUBIICHHUE 600m
Kakoe 3Hauenue Oyner UMeTh cuja ToKa
[PY TOJKITIOUYEHUH K ’TOMY UCTOUHUKY
pE3UCTOpa C INEKTPUUECKUM

COINPOTHUBIIEHUEM 300m 9
1.0.24 7 064

3 034

12.

I1o KaKol U3 MEPEUNCICHHBIX HUKE
(opMyI1 BBIUUCIIAETCS 3HAUYCHUE CHIIBL,




JICUCTBYIOIIEH Ha MPOBOJIHHUK C TOKOM B
MAarduTHOM I10Jie?

| F'=quBsna Z.ﬁzq}j.
3. F=BIAlsma

13.

C Kako# CUJIoi AEMCTBYET OJHOPOIHOE

MarHuTHOE I10JI€ C UHAYKIUEN 2T ya
IPSMOJIMHEMHBINA TPOBOJIHUK JJIMHON

40cm ¢ roxom 104 PacIOI0KEHHBIH
NEPIEHAUKYIIIPHO BEKTOPY UHIYKIHH?
1.800H 2. 8H

3. 0H

14.

Kakoe nonomHuTeIIFHOE COIIPOTUBJICHUC
HYXXHO INIOAKIOYUTH K BOJIBTMCTPY C

BHYTPEHHUM COIPOTHUBIICHUEM 9xOm
JUISL pAaCIIMPEHUS €r0 TPEICIIOB
HU3MEpEHUs B 10pas
1.1kOm

2. 81kOm

3. 90kOm

15.

BbIBOZIBI KaTYIIKK U3 MEQHOTO ITPOBOAA
IPUCOEAUHEHBI K UyBCTBUTEIILHOMY
rajJbBaHoMeTpy. B kakom u3
NEPEYUCIIEHHBIX ONBITOB rAJIbBAHOMET]
00OHapykuT Bo3HUKHOBeHUE D[C
AIIEKTPOMAarHUTHOW MHIYKIIMH B
KaTyIke?

1.Karymika Bpamaercst BOKpyr MarHura,
HaXOJAIIErocs BHYTPHU HEE.
2.I1oCTOSIHHBII MarHUT MOKOUTCS] BHYTPH
KaTYILKH.

3.B karymiky BCcTaBisieTCsl HOCTOSTHHBIN
MAarHur.

16.

Uro BhIpaKaeT CIEAYIOIIEE
yrBepxaenue: 3/[C unoykyuu 6
3aMKHYMOM KOHMYpe NpOnoOPYUOHANbHA
CKOPOCMU USMEHEHUSL MACHUMHO20
NOmMoKa yepe3 N0BePXHOCMb,
02PAHUYEHHYIO KOHMYPOM?

1.IIpaBuino Jlenna.

2.3aKO0H 3JEKTPOMArHUTHON UHIYKIIHH.
3.5IBneHne caMOMHIYKIIMH.

17.

Kaxkas ¢usnyeckas penmunna X

AD
X=-n—-

ONIPENIENAETCS BHIPAKEHUEM At
JUIsE KaTymku u3 /! BUTKOB?




1.9C unaykuum.
2.MarauTHEBIN IOTOK.
3.IHayKTUBHOCTS.

18.

Tox 44 co31aéT B KOHTYpEe MarHUTHEIH

norox 20MB0  Kakopa UHIYKTHBHOCTb
KOHTYypa?
1.801n

3. Sml'n

2. 5I'n

19.

KaxoBo 3HaYeHUE YHEPTUU MATHUTHOTO
TOJIS KATYIIKH HHAYKTHBHOCTBI0 O #
npu cre Toka B Heit 400049
.24,
7 0,4
3 0.8/

20.

2
KoHntyp mnomansto 200cm HaXOIUTCS B

OIHOPOJHOM MAaroMuTHOM II0JIC C

UHIyKIUEn 0,57

BEKTOPOM

, YTOJIl MEXAY
MHIYKIMHU U HOPMAJIbIO K

o
HOBEPXHOCTU KOHTYpa 60°  Kakos
MarHUTHBIN TOTOK 4Yepe3 KOHTYp?
1.50B6

7 200B6 3.5-107°B6

KonTtponbHas pabora 3a

1 cemectp. Bapuanr 1

[TMCbMEHHO OTBETUTH HA BOMPOC:
¢dazoBbIe MEPEXO/IbI.

I[Ipy  WU3MEHeHMM  BHEIIHUX  YCJIOBUU
(Hampumep, eclii BHYTPEHHSISL DJHEPTHsl Tea
YBEJIIMYMBAETCA  WJIM  yMEHbIIAETCS B
pe3yJbTaTe HarpeBaHUs WIW OXJIAKICHUS)
MOTYT TIPOUCXOAUTH (ha30BbIE TIEPEXOABI —
H3MEHEHUS arperaTHbIxX COCTOSTHUH
BEIIIECTBA.

[Iepexon u3 TBEpAOTO COCTOSHUS B KUJKOE
— TIJIaBJICHUE;

[Iepexon u3 )KUAKOrO COCTOSHUS B TBEPAOE
— KpUCTAIUTA3ALUS;

[Tepexon w3 ra3000pa3HOrO COCTOSIHHUS B

KHUIKOC — KOHIACHCAIMA,

Ilepexonq #3 KUAKOTO  COCTOSIHUS B
razoo0pazHoe — mapooOpa30BaHNUE;

Ilepexom w3 TBEpIOro COCTOSHUS B
razoobpa3Hoe,  MHUHYS  JKHJAKOE  —

cyOnmumanus;




[Tepexox w3 ra3000pa3HOrO COCTOSIHHUS B
TBEPJI0€, MUHYSI XKHUJIKOE — JeCYOIUMAIIUs.

Teno wmaccoit 500 r (m) OpomeHo c
BbICOTBI 10 M (h) Hax TOBEPXHOCTHIO
3emun co ckopocthio 10 M/c (V). Kakoit
Oyner kuHeTudeckas sHeprus tena (£) B
JOKOYITSIX (orc) B MOMEHT
npusemieHus’? (Yckopenue
CBOOOJMHOTO TMmajaeHust (g) CUMTATh
paBHbIM 10 M/c?)

OtBet: JIx

75 JIx

JIBHUrasce 1o mocce, BEIOCUIIEIUCT
npoexan 900 m 3a 1 MuH, a 3aTeM Mo
m1oxoi popore mpoexan 400 M co
ckopocthio 10 m/c. Onpenenuts
CPEJIHIOI0 CKOPOCTh BEJIOCUIIEUCTA Ha
BCEM MYTH.

OtBet: M/c

13 m/c

WneanbHblii ra3 copepumi padory 260
JIK v py 3TOM BHYTPEHHSS SHEPTUs ra3a
yBenuumiiach Ha 260 Ix. Kakoe
KOJIMYECTBO TEIUIOTHI ITOJIYYUJ ra3 B 3TOM
npouecce?

OtBet: JIx

520 dx

KonTtponbHas pabora 3a

1 cemectp. Bapuant 2

[TMCEMEHHO OTBETUTH HA BOMPOC:
KUHETUYECKasl SHEPTUs.

Kunernueckass »Hepruss — 03TO DHEPrus
JBUKEHUS (OT TPEYECKOro cjaoBa «KMHEMa»
— «uBwkenney) [ Ex]=/1x.

Kunernueckoil  sHepruedl  HasbIBaeTCA
BEJINYMHA, PaBHAs IIOJIOBUHE IPOU3BEICHUS

MacCChI TCJIa HAa KBaApaT €ro CKOPOCTH.

B 3akpbIThIit cocyn o6beMoM V = 10 11
MOMEIIAIOT HECKOJIBKO Karlelb BOIbI
o6meit maccoii m= 0,258 r. 3aTem
HAUYMHAIOT YBEJIUYUBAThH TEMIIEPATypy
COCYyZla HaCTOJIbKO MEJIEHHO, YTO BCE
BpeMsl MOJIEP)KUBAETCS paBHOBECHE
MEXy TApOM U KHUAKOCThIO. [Tpu
teMriepatype t = 27 °C BoJ1a TOJIHOCTBIO
ucnapsercs. Onpenennure AaBJIeHUE P
HACBILIIEHHBIX ITAPOB BOJbI IPH
TeMIieparype t =

27 °C.

Otset: [la

3573 Ila

WneanpHbIii raz coepmm padory 300
JIX ¥ Ipy 5TOM BHYTPEHHsIsSI SHEPIruUs rasa

600 Ik




yBenuuuiiach Ha 300 JIx. Kakoe
KOJIMYECTBO TEIUIOTHI MOTYYHII a3 B 3TOM
npouecce?

Otser:- [Ix

JIndT nBUKETCS BBEPX C YCKOPEHHUEM a =
2 M/C B HEM HaXOAMTCS MACCAXKHUP MACCOU
50 kr.YeMy paBeH MOJyJIb CHJIbI
TSKECTH, JEHCTBYIOLIEH Ha Mmaccaxupa’?
OtBer: H

500 H

KonTponbnas pabora 3a

1 cemectp. Bapuant 3

[InceMeHHO OTBETHUTH Ha BOIIPOC:
H30pPOUCCCHI.

H3onpoueccamu HAa3bIBAOTCA

TCPMOANHAMHUYCCKUC TIIPOLECCChI, B XOAC

KOTOPBIX

KOJIMYECTBO BCIICCTBA u OJIVH us3

TCPMOAUHAMHNYCCKUX B
HameMm cjrydae 3ToO

JaBJICHHUC, O6’beM, TEMIICPpATypa — HC MCHSCT

rapaMeTpoB

CBOEr0 3HAYCHHUS.
[TepBrIit n30MpOIIECC — N300aPUUECKUH,
p =const

BTopoii u3onporecc — n30X0pHUIECKUid,

V=const

Tperuii u30npoLecc — U30TEPMUUECKUN,
T =const

[Tpyxuna xectkoct k = 104 H/M otHUM
KOHIIOM ITPUKpEIIEHA K HETIOABUKHON
OIIOpE, a K APYroMy €€ KOHILY
npuioxuiau cuy F = 1000

H. Onpenenure pactsxeHue Npy>KUHBI.
Otsert:- CM.

962 cm

Teno maccoit 600 r (m) GporeHo ¢
BbICOTHI 9 M (h) HaJ MOBEPXHOCTHIO
3emiu co ckopocThio 11 m/c (V). Kakoit
Oyzner kuHeTnueckas sHeprus tena (E) B
mokoynax (k) B MOMEHT
npuszemienusn? (YckopeHnue
CcBOOOAHOrO NaieHus (g) CUUTaTh
paBHbIM 10 M/c2)

Otser:  JIxk

102,3 Jix

WneanpHblii ra3 copepimi padory 420
JIX ¥ IpH 3TOM BHYTPEHHSS SHEPTHs raza
yBenuuminach Ha 420 [x. Kakoe
KOJIMYECTBO TEIUIOTHI MOJIYYUJI ra3 B 3TOM
npoiiecce?

Otser: JIx

840 JIx

KonTtponsHas pabora 3a

1 cemectp. Bapuanr 4




[IncbMeHHO OTBETHTH Ha BOIIPOC:
KOJIMYCCTBO TCIIJIOTHI.

KonnuectBenHoi Mepou JHEPIHUH,
COOOMmMEHHOW Tenmy (WM OTHAaHHOW WM) B
rporecce TeriooOMeHa, SIBJISICTCS
KOJIMYECTBO TEILJIOTHI.

B CU egunuieil koiaumdecTBa TEILUIOTHL Q
SIBIISIETCS JHKOYIIb (JK).

Ecnu mporecc TerooOMeHa HE
COIIPOBOXKAAETCA U3MEHEHHEM arperaTHoro
COCTOSIHUSI BEIIIECTBA, TO

O=cm(T>—T),

rone m — wMacca tena;, 1> — Th = AT —
Pa3HOCTh TEMIIEpaTyp B KOHIIE W B Hadvale
mporecca TEMI000MeHa; ¢ — YVOelbHas
menyioémkocms sewecmea — (QU3NIECKas

BEJINYMHA, YHUCIIEHHO paBHas KOJIMYECTBY
TEIUIOTHI, KOTOpPO€ TIOJIy4aeT BEIEeCTBO
Maccoi 1 Kr Tmpu yBEIMYEHUH €ro
temneparypsl Ha 1 K.

JIudt nBUKETCS BBEPX C YCKOPEHHEM 2
M/C?, B HEM HAaXOJUTCS MACCAXKUP MACCOM
50 kr. YeMy paBeH MOJlyJlb CHIIbI
TSKECTH, JEHCTBYIOLIEH Ha rnaccaxupa’?
Otser:. H

500 H

Bpranciuts nyTh, KOTOPBIN Ipoexal 3a
30 ¢ BeIoCHIIECANUCT, ABUTAIOIIMICS C
yrioBoit ckopocthio 0,10 pag/c mo
OKpyxHOCTH paguyca 100 M.

OTBeT: M

300 m

B 3akpbIThIii cocy o6beMoM V = 14 11
MOMEIIAIOT HECKOJIBKO KaIlelb BOJIbI
obmeit maccoii T = 0,258 r. 3aTeM
HAUYMHAIOT YBEJIUYUBATh TEMIIEPATYPy
COCYZla HaCTOJIbKO MEJIEHHO, YTO BCE
BpeMsI MOJIEP)KUBAETCS paBHOBECHE
MEXy TApOM U KHUAKOCThIO. [Tpu
teMriepatype t = 27 °C BoJ1a MOJTHOCTBIO
ucnapsercs. Onpenennure AaBJIeHUE P
HACBILIEHHBIX ITAPOB BOJbI IPH
TeMIieparype t =

27 °C.

Otset: Ila

2552 I1a

QKSaMCHaHI/IOHHHe BOIIPOCHL

[IpssMonMHENTHOE paBHOMEPHOE
JABUXXCHUEC. Ero XapaKTCPUCTHUKHU.

PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE —
3TO JBUKEHHE, TPU KOTOPOM TEJIO 3a
paBHBIE IPOMEXKYTKH BPEMEHH POXOAUT
OJINHAKOBBIE MYTH.
XapakTepUCTUKH PaBHOMEPHOTO
PSIMOJIMHEHHOTO IBUKEHUS:




=1
1) ckopocTh - V BekTOpHas (hu3ndeckas
BEJIMYMHA T.K. XapaKTepU3yeTcs
HaIlpaBJICHHUCM,

2) mepeMenieHue - 3

3) myts — L,

4) Bpems IBUKEHUS — t.

5) koopauHarta tena - X, (HadayipHas), X
(xoHEUHAas).

OTHOCHUTEIHLHOCTh MEXaHNYECKOTO
JABMKCHUSA U IIOKOA.

OTHOCHUTENBLHOCTD ITOKOS TOBOPHT O TOM,
49TO OJJHO M TO KC TCJIO B PAa3HBIX CUCTCMAX
MOXCET HaXOJUTHCA B IIOKOC, UJINM IBHUI'aThCA.
[Ipumep: 1o mocce ABUXKYTCA €
OJIMHAKOBOM CKOPOCTBIO MalllMHbI B OJIHY U
Ty %€ cTopoHy. Ilo oTHOWIEHUIO K JOpore, K
IPUIOPOKHBIM CTPOCHMSIM MallIMHBI
JBUXKYTCS, @ I10 OTHOLLIEHUIO OPYT K IPYry-
ITIOKOATCA.

yCKOpCHI/Ie, CAMHUIBI €TO U3MCPCHUA.

VYckopenue

dusnueckas BeIMIUHA

®dusnyeckas BeJIMYNHA, ONPEACIAIONIas
OBICTPOTY U3MEHEHHUS CKOPOCTH Tela, TO
€CThb TIepBasi IPOU3BOAHAS OT CKOPOCTH T10
BPEMEHH.

YckopeHue SBIsSeTCs] BEKTOPHOM
BEIIMYMHOM, IIOKA3BIBAIOIIEH, HAa CKOJIBKO
WU3MEHSETCS BEKTOP CKOPOCTH TeJla IIPH €Tro
JIB)KEHUU 3a €AMHUIY BpeMeHu. Eannuneit
yCKOpeHUs: B MeXTyHapOTHOHM crcTeMe
enunauil (CH) cy>xuT MeTp B CEKyHIY 32
CeKyHIy (pycckoe o0o3HaUeHue: M/c 2;
MEXTYHApOAHOE: m/s 2)

IIpssMonMHENHOE paBHOIIEPEMEHHOE
JBHKEHHUE U €r0 XapaKTEPUCTUKH.

PaBHONIEpEMEHHOE IBUKEHUE — ITO
JBUKEHHE, TPU KOTOPOM CKOPOCTH Tela
(MaTepuaIbHOM TOYKH) 3a JIFOObIE paBHbIE
MIPOMEXYTKH BPEMEHU U3MEHSETCS
OJIMHAKOBO.

JIBr>keHue Tela 1o OKPYKHOCTH, €ro
napamMmeTpsl. LleHTpocTpeMurenbHoe
YCKOPEHHE.

PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH —
JBHKEHHUE, IIPU KOTOPOM MaTepHUAIIbHAS
TOYKA 33 PaBHBIC HHTEPBAJIBI BPEMEHU
MIPOXOAUT PaBHBIE OTPE3KU JyTH
OKPY’KHOCTH, T.€. TOUYKa ABUKETCS 1O
OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJTYJTO
CKOPOCTBIO. B 3TOM cilydae cKOpOCTh paBHa
OTHOLICHHIO IyTH OKPY>KHOCTH,
IIPOMICHHON TOYKOM KO BPEMEHHU JIBUKCHUS




3akoHEBI fUHAMUKU HprOoTOHA.

3akoHbl HproTOHA MOKHO c(hopMyTUpOBaTH
cleayroImuM o0pa3om:

BCSAKOE TEJIO OCTAETCSI B COCTOSIHUM ITOKOSI
WM paBHOMEPHOTO MPSMOJIMHENHOTO
JBUKCHMSI, ITOKA I10]] BO3ACUCTBUEM APYTUX
TeJ1 He OyJeT BBIBEIEHO U3 ITOI'0 COCTOSHUS
CKOPOCTb U3MEHEHMS UMITYJIbCA TENIA
IIPONOPLUMOHAIIbHA IPUIIOKECHHON CHIIE U
HaIlpaBJIeHa BOJIb JINHUU JAEUCTBUS CUIIbI
JIBa B3aUMOJICHCTBYIOIIUX TeJIa ACHUCTBYIOT
JPYT Ha Apyra ¢ paBHbIMU 10 BEIMUYUHE U
IIPOTUBONOJIOKHBIMU 10 HAIPABJIECHUIO
CHJIaMHU

Cuiiel B MEXaHUKE: T'paBUTAMOHHBLIC 1

3IEKTPOMAarHUTHBIE (YIIPYrOCTH, TPEHU).

B knmaccuueckoi MexaHHuKe
rpaBUTALIMOHHBIE CUJIbI PEJICTABIISIOT
c000H CHJIBI, KOTOPBIE OTPEIEISIOTCS
3aKOHOM BCEMHUPHOTO TAToTeHUs. CHIIBL, C
KOTOPBIMH JIBA TOYEYHBIX HEMOJABUKHBIX
TeJla B3aUMHO MPUTATUBAKOTCS IPYT K
JIPYTY, SABJIKOTCS MPSIMO
MPONOPIIMOHATBHBIMHU MTPOU3BEACHUIO MACC
JTAHHBIX TEJ ¥ 00pPaTHO
IPONOPLIMOHANIBHBIMU KBaJpaTy
PacCTOSHUSA MEXy HUMU. Takue CUIIb
CUUTAIOTCS LEHTPAIbHBIMH, T. €.
HaNpaBJIE€HHBIMU BAOJIb MPSIMOI,
COEIMHSIOIIEN LIEHTPBI
B3aUMOJICCTBYIOIINX TEJI.

3akoH BceMupHoro tsaroreHus. Cumna
TshkecTH. HeBecomMocTh, neperpyskH.

ce TeJla MPUTATUBAIOTCS APYT K APYTy C

CUJION MPSMO IIPOIOPLIMOHAIBLHON

HPOM3BEACHUIO MacC 3TUX TeJl U 0OpaTHO

IIPONIOPLUOHAIBHON KBAAPATy PaCCTOSHUS

MeX/1y HUIMH.3aKOH BCEMHUPHOTO TSATOTEHUS
PR,

F=0
2

rne F — cuiia BcemupHoro Tsrorenus, ml ,
m?2 — macchel e, R — paccrosHue Mexay
tenamu. Koapduument
IpONOpIHOHATEHOCTH G OJJMHAKOB ISt
BCeX Tel B ipupoae. Ero Ha3pBaroT
rpaBUTAIMOHHON MTOCTOSTHHOM

Hmnynbc Tena, UMIYJIbC CUIIbL. 3aKOH
COXpAHEHHUsI UMITYJIbCa.

Nmnynec Tena — — p = mv p — UMIYJIbC
tena [kr*m/c] m — macca tena [Kr] v —
CKOpPOCTh [M/c]. 3aKOH COXpaHEHUs
umnynbca. B ¢pusuke u nmpaBaa HUYEro He




HCYe3aeT U He MOABIACTCA U3 HUOTKY/IA.
Nmnynsc — He uckitoueHue. B 3aMkHyTON
U30JIMPOBAaHHOM cucTeMe (3TO Ta, B KOTOPOU
TeNa B3aMMOJEHCTBYIOT TOJIBKO APYT €
JPyroM) 3aKOH COXPAHEHHs UMITYJIbCa
3BYYMT TaK: 3aKOH COXPAaHEHUS UMITYJIbCa.
BekTopHas cyMMa UMITyJIbCOB TEJ B
3aMKHYTOM CHCTEME MOCTOSIHHA
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PeaktuBHOE nBUkeHUE. ETo nposiBiieHne
B [IPUPO/IE U UCIIOJIb30BAHUE B TEXHUKE.

PeakTuBHOE ABM)KEHUE — 3TO SIBJICHHUE,
KOTOpO€ IIUPOKO UCIOIb3YETCS KaK B
IIpUPOJIE, TAK U B TEXHUKE. | TaBHOU
0COOEHHOCTBIO TAaHHOT'O THIIA JABHKEHHS
SIBJIIETCS UCII0JIb30BaHNE PEAKTHUBHOIO
OTJIauy JUIsl CO3aHUs CUIIbI, HEOOXOMMOM
U1 iepemelnieHust oobexTa. PeaktuBHoe
JIBIDKEHUE MOXKET HaOJII01aThCs B
pa3nuuHbIX cepax Hallel )KU3HU: OT
€CTECTBEHHBIX IIPOLIECCOB B MPUPO/IE /10
CJIOKHBIX MEXaHU3MOB B KOCMHUYECKOH
OTpaciIu.
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Kunernueckas n HNOTCHIHAaJIbHasA
OHCPIuUs. 3aKoH COXpaHCHHA DOHCPIUH.

Kunernueckas sneprust Ex = (m*v”2)/2 Ex
— KuHetnyeckas sHeprus [J>x] m — macca
Tena [Kr] v — ckopocTh [M/c]. Uem ObicTpee
JBUXKETCS TEJ0, TeM OOJIbIIIE ero
KUHeTH4eckas sHeprus. 1 Hao6opoT — yem
MeJIJICHHEE, TEM MEHbBIIIE KHHETUYECKas
sHeprus. [loTeHnnanpHas SHePTHs —
SHEPTHs B3aUMOJICHCTBHS TEll,
00yCIOBJIEHHAs UX B3aUMHBIM
pPacnoioKEHUEM WM B3aMHbBIM
pacnoyioxkeHueM vacteit tena. [lonnas
MEXaHUYeCcKasl SHEPTHs paBHA CyMMeE
KUHETHYECKON Y MOTEHIIMAIBHON YHEPT U
TeJ, BXOJAIIUX B CUCTEMY. 3aKOH
COXpaHEHUS SHEPTUH — YHEPTHUS HE
CO3/1a€TCS U HE YHUUTOXKAETCSA, & TOIBKO
MpeBpalaeTcs u3 OgHOU (OPMEI B IPYTYIO.
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Mexannueckasi paboTa U MOIIHOCTb.

Mexanuueckast paboTta — 3T0 paboTa KaKkoi-
HUOY/Ib CHIION HaJ TEJIOM, B pe3yJIbTaTe
JENCTBUS KOTOPOU TEJIO MEPEMEIAETCA.
Pabota coBepiaercs, eciau coOII0Iat0TCs
YCJIOBHS:— Ha TEJIO IEHCTBYET CHJIA; — OHO
MepeMeIaeTcs B HalpaBJICHUH ICHCTBHS
cuiblL., T1e: A (JIx) — MmexaHudeckas
pabota; F (H) — Moxynb npunoxeHHOH




cuiIbl; S (M) — epeMeneHue (1yTb,
MPOMICHHBIN MO/ IEUCTBUEM CHIIbI); a —
YTOJI MEK/1y HaIllpaBJICHUEM CHJIBI U
MEPEMEILICHUEM.
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Ocuosusble nonoxeunss MKT u ux
OIBITHOE NOKa3aTelbeTBO. KomnuecTBo
BEIIECTBA.

B ocHOBYy 3TO#1 TeOpUM BXOJST TpU
IIOJIOKEHUS:

Bce BemecTBa cOCTOAT U3 OTAEIBHBIX
4acTULl MOJIEKYJ U aTOMOB. MOJIEKYJIbI
MOT'YT COCTOATh KaK M3 OJJHOTO aTOMa, TaK U
13 HecKOoJIbKUX. OHU oueHb Maibl. ['1a3
YeJI0BEeKa HE CIIOCOOEH Pa3rIsiIeTh aTOMbI U
MIPOMEXYTKH MEXAY HUMH, I03TOMY J1H000€
BELIECTBO KAXKETCSI HAM CILJIOLIHBIM.
Mouiekynbl 1 aTOMBI  3JIEKTPUYECKH
HEUTpaIbHbIEC YaCTHULIbI, OJTHAKO OHU MOTYT
npruoOpeTaTh 1OMOJIHUTEIbHBIN
INEKTPUUYECKUH 3apsijl, TO €CTh CTAHOBUTHCS
HOJIO’KUTEIBHBIM M OTPULIATEIbHBIM
MOHAMH.

Bce T yacTuisl HaxoAsATCs B
HENPEePbIBHOM OECIOPSI0YHOM JABHKEHHH.
C pocrom TeMIiepaTypbl CKOPOCTb YaCTHL]
BEIIECTBA YBEIMUUBAETCS, [IOITOMY
Oecrops104HOe IBM)KEHUE YaCTUL IPUHATO
Ha3bIBaTh TEIJIOBBIM. JTO JIBUKEHUE HE
3aBUCHUT OT BHEIIHUX BO3/ICUCTBUM.
JIBr>KeHUE MPOUCXOUT B
HEIpe/ICKa3yeMOM HalpaBJIeHUH U3-3a
CTOJIKHOBEHUS MOJIEKYJI.

Moutekynbl 1 aTOMBbI B3aUMOJEHCTBYIOT
JPYT € APYTrOM C CUJIaMH, UMEIOIUMHU
NEKTPUYECKYIO Tpupoay. YacTuiist
BEIIECTBA OJJHOBPEMEHHO U
MPUTITUBAIOTCS, U OTTAJIKUBAIOTCS APYT OT
Jpyra, ¥ 10 3TOM MPUYUHE PACTIONATAFOTCS
Ha OTpeIeNIEHHBIX PACCTOSIHUSIX APYT OT
ApyTa.

Cunpl B3aMMOJENCTBUS YaCTHL] Y Pa3HbIX
BEIIECTB PAa3UYHbL. DTUM OOBACHIIOTCS
pa3auuys MHOTHUX CBOWCTB BELIECTB,
HaIlpuMep UX arperaTHoe COCTOSHHUE.
JleficTBHE MOJNEKYJISIPHBIX CHJI BO3MOKHO
JIMIIb HA OYEHb MaJIbIX PACCTOSIHUSX,
CPaBHHUMBIX C Pa3MEPaMU CaMUX YaCTHII
BelecTBa. [ paBUTallnOHHBIM




B3aHMOILeI>'ICTBI/ICM MCKAY 9TUMU
YacTUIIAMH MOXKHO IIpeHeOpeyb.
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Temnepatypa u ee u3mMepeHue

Temmepatypa — 3T0 (hu3HUECKas BETUIHHA,
KOTOpasl XapaKTepU3yeT CTEIEHb
HarpeToCTy WM OxJaxJaeHus tena. OHa
oTpezensieT, HACKOJIbKO ObICTPO WU
MEJUIEHHO aTOMBI U MOJIEKYJIbI JBUKYTCS
BHYTpHU BELIECTBA.

TemMneparypa usmepsiercs B rpaaycax Ino
ONPEACIICHHOM Kae, Takoi kak Llenbcus,
®apenrenita i KenbBuna. Bee 3Tu mikanbl
HMEIOT CBOM OCOOCHHOCTH U UCTIOIb3YIOTCS
B Pa3HBIX CTpaHaX U 00JACTAX HAYYHBIX
HCCJIEIOBAHUN.
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Bbpoynosckoe neuxenue. Auddy3us u ee
BU/IBI.

BpoyHoBckoe nBmkEHNE (OpAyHOBCKOE
JIBIDKEHUE) — OSCIIOPSI0YHOE IBUKCHHE
MHUKPOCKOTIMYECKUX BHIUMBIX B3BEIICHHBIX
YyacTHUIl TBEPIOTO BEIIECTBA B XKUIAKOCTU
WIH ra3e, BbI3bIBAEMOE TEITLJIOBBIM
JBUKEHHEM YacCTHUII KUJAKOCTU WU Trasa.
bouto otkpeiTo B 1827 rogy PobepTom
Bpoynowm (mipaBunbnaee bpaynom).
bpoyHOBCKO€E 1BUKEHUE HUKOTA HE
IpeKparaeTcs.

HaiieHo Ha ru.m.wikipedia.org

Juddys3us — 370 caMonpoU3BOJIBHOE
B3aMMHO€ IPOHUKHOBEHUE MOJIEKYJ OJTHOTO
BEIIECTBA B MPOMEKYTKH MEKIY
MOJIEKYJIaMH Apyroro. B aToM onpenenenun
B)XHBIM SIBJISIETCS KaXJI0€ CIOBO: U
CaMOIIPOU3BOJIBHOE, U B3aUMHOE, U
IPOHUKHOBEHHE, U MOJIEKYJl. OTIBITHI,
JNEMOHCTpUpYIoIKe siBjieHue nuddysun.
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WneanbHbliii ra3. OCHOBHOE ypaBHEHHUE
MKT.

WneanbHslil ra3 — 3TO MOJEb PEATBLHOTO
ra3za. MoJieKyJibl HI€aIbHOTO ra3a
MPEICTABISAIOT CO00I MaTepuanbHbIe TOUKH,
KOTOpBIE HE B3aUMOAECUCTBYIOT APYT C
JPYrOM Ha pacCTOSIHUU, HO
B3aUMOJIEHCTBYIOT IIPH CTOJIKHOBEHMSIX
JPYT € APYTrOM MJIU CO CTEHKAaMU COCY/1a.
[Ipu pabote ¢ uaeanbHBIM ra30M MOXKHO
peHeopeyb MOTEHITMATBLHON SHEPTHEH
MOJIEKYJ (HO He KUHETUYECKOM).
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VpaBHeHHe COCTOAHUA UCAJIBHOTO Ira3a:

Knaneiipona, Menneneesa-Knaneiipona.

YpaBHEHHUE COCTOSIHUS UICATBHOTO ra3a
(uHOrIa ypaBHeHuEe MeHeneeBa —
Knaneiipona) — dopmya,
yCTaHAaBJIMBAIOIIAsi 3aBHCUMOCTb MEXKIY
JaBIICHUEM, MOJISIPHBIM 00BEMOM U
a0COJTIOTHOW TeMITepaTypor UICaTBHOTO
ra3a. YpaBHEHHE UMEET BUJI:

pV = vRT

18

M3omnpornecce B razax. ['padhuxu
M30IIPOLIECCOB.

N3onporiécchl — TepMOAMHAMUYECKUE
MIPOIIECCHI, BO BPEMSI KOTOPBIX KOJIMYECTBO
BELIECTBA U OJIMH U3 [1apaMETPOB
COCTOSIHUS: 1aBJIeHUE, 00bEM, TEMIIEpaTypa
WIN SHTPONUS — OCTAETCS HEM3MEHHBIM.
Tak, Hen3MEeHHOMY JaBJICHHIO
COOTBETCTBYET M300apHBbIi Ipoliecc,
00BbEMY — M30XOpHBII, TEMIIEpaType —
WU30TEPMUYECKUNA, SHTPOIIUHA —
M303HTPONUMUHBIN (HarpuMep, 00paTUMBIii
aaunabarudeckuit mpouecc). Jlunum,
n300paxaroliye JaHHbIE IPOLECCHl Ha
KaKoi-1100 TepMOAHAMUYECKON
JarpaMme, Ha3blBaloTcs n300apa, u30xopa,
u30TepMa U ajuadaTa COOTBETCTBEHHO.
N3onpoueccs ABISIOTCS YaCTHBIMU
CJIy4asiMH MOJIUTPOITHOTO MpoIiecca.
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BHyTpeHHsis sHEpTUs UaeaibHOro rasa.
PaGora rasa.

BnyTpeHnHss dHeprus Teina - 3TO MoJIHAas
SHEPIHsl BCEX MOJIEKYI, KOTOPBIE €r0
COCTABJISIFOT. BHYTpEeHHss dHEprus
UJEAIBHOIO Ira3a MpOoNOPLHUOHAIbHA €ET0
TEeMIIepaType.

U=32-v-R-T.

YToObl U3MEHUTH BHYTPEHHIOIO SHEPTHUI0
BEIIECTBA, HAJ0 COOOIIUTE €My HEKOTOPOE
KOJINYECTBO TEIUIA WIN COBEPLIUTH PaldoTy.
PaGora B TepMoarHaAMHKE paBHA
W3MEHEHUIO BHYTPEHHEN YHEPTUH CHCTEMBI:
A =AU.

Pabora ra3a B n306apHOM mpoliecce paBHa
A=P-AV.
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KonugectBo TermtoTs! (Q), €MMHUAIIBI €r0
U3MEPEHHUSL.

KonuyecTBo TemioTs 0603HavaoT
cuMBosioM Q. Kak n npyrue paznudssie
BU/IbI SHEPTUU, KOJTUYECTBO TETLJIOTHI
nu3mepsiercs B koyisix () mubo B
KITODKOYISIX (KJ[K).

1 x/Ix = 1000 [Ix.




OpnHako UCTOPHS TOKA3bIBACT, UTO YUCHBIS
CTaJIA U3MEPSATH KOINIECTBO TETIOTHI
3aJI0JITO TOTO, KaK B (PU3UKE MOSBUIOCH
TaKoe MOHATHE KaK dHeprus. B To Bpewms,
ObLIa BBIBEJICHA CIICIIMAIbHAS €AUHUIIA JUIS
WU3MEPEHUS KOJIMYECTBA TEIUIOTHI — KAIOPHUs
(xam) mubo KuIoKamopus (KKa).
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[TepBoe HavasI0 TEPMOIUHAMHKH.
AnnabaTHBIN Tporiecc.

[TepBoe HauaIO0 TEPMOJMHAMUKN — OJUH
13 TPEX OCHOBHBIX 3aKOHOB
TEPMOJIMHAMHKH, TIPEJICTABISET COOOM
3aKOH COXPaHEHMsI SHEPTUU IS
TEPMOAMHAMHYECKUX CHCTEM.

[TepBoe Havano TEPMOJIUHAMUKU OBLIO
chopmynupoBaHo B cepeanne XIX Beka B
pe3ynpTaTe paboT Hemenkoro yuénoro FO.
P. Maiiepa, anrmmiickoro ¢usuka JIx. I1.
JIxoyns u Hemenkoro ¢usuka I
I'enpMronbua. CornacHo nepBoMy Havany
TEPMOJMHAMUKH, TEPMOJIMHAMHUYECKAS
CUCTEMa MOXKET COBEpILIaTh padOTy TOJIBKO
3a CU€T CBOEH BHYTPEHHEHN SHEPrUu WIH
KaKNX-T100 BHEIIHUX UCTOUHUKOB SHEPTHH.
[IepBoe HauaI0 TEPMOAMHAMUKH 4aCTO
(hopMyIIHpYIOT KaK HEBO3MOKHOCTb
CyIIECTBOBAHUS BEYHOT'O JABUTATEIIS
MIEPBOTO POJIa, KOTOPHIN coBepIai Obl
paboTy, He uepnasi SHEPTUIo U3 KaKkoro-
a100 UCTOYHHKA.
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Tennoseie apurarenu. KIIJI Temmosoro
JIBUTATEIIS.

TennoBas MamHa, UCIONB3YIOLIAst TEIIOTY
OT BHEIIHUX UCTOYHUKOB HJIU MOJIy4aeMyIO
IpY CTOPAaHHUHM TOIIJIMBA BHYTPH JBUTATEIIS
JUIsL IPpeoOpa3oBaHMsI B MEXaHUUECKYIO
SHEPTHIO.
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[TapoobpazoBaHue: KUNIEHUE U
UCIIapEHHUE.

[TapooOpa3zoBaHUEe — CBOWCTBO KaIeIbHBIX
KHUJIKOCTEH U3MEHSATh CBOE arperaTHoe
COCTOSIHUE M ITPEeBpAILaThCs B map.
[Tapoo6pazoBaHue, MPOUCXOIIEE JTUIIb Ha
MOBEPXHOCTHU KaneJbHON )KUIKOCTH,
Ha3bIBAETCS UCIIAPEHUEM.
[TapooOpazoBanue 1o Bcemy 00bEMY
KHUJIKOCTH Ha3bIBACTCS KUTICHUEM; OHO
MIPOUCXOIUT MPH ONPENEITEHHON
TeMIIepaType, 3aBUCAIIEH OT JaBICHUS —
JIaBJICHHS HACBIIIIEHHOTO Tapa.
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HacpineHHbIe ¥ HEHACHIIIEHHBIE MTAPBI.
BuiiasxHOCTB BO311yXa U METO/BI €€
OIpECIICHUS.

OTHOCUTENbHAS BIQKHOCTh — 3TO
OTHOLIEHHUE IIOTHOCTU BOJSHOIO Tapa,
COJZIEpIKAILETOCS B BO31YX€E, K IUNIOTHOCTH
HACBILLIEHHOT 0 T1apa Mpy JaHHOU
TEMIIepaType, BEIPAXKEHHOE B MPOLIEHTaX
(moka3pIBaeT, HACKOJILKO BOJSIHOM Map B
BO3/yxe OJIM30K K HachlleHHto). CyxocTh
VI BJIQXXHOCTh BO3/1yXa 3aBUCUT OT TOrO,
HACKOJIbKO OJIM30K €ro BOJISIHOM map K
HACBILLEHNIO. Ecnu BiIayKHBIA BO3yX
OXJIAJK/1aTh, TO HAXOJALIMICS B HEM Map
MOYKHO JJOBECTH JI0 HACBILLEHHUS, U JAJIE€ OH
OyIeT KOHJEHCUPOBATHCSI.

[Tap Ha3bIBaeTCA HEHACHILIEHHBIM, €CIIU €r0
JIaBJICHUE MEHbIIIE JaBJI€HUS HACBIILIEHHOTO
napa npu JaHHoil remneparype. [laBnenue
HEHACBIIIEHHOI 0 11apa 3aBUCUT OT €ro
o0beMa: Mpu yMEHbIICHUU 00BbeMa
JIaBJICHUE YBEIMYMBACTCS, a IIPU
YBEJIMYCHUHN 00hEMA - YMEHBIIACTCS.
BitaxHOCTB BO311yXa — 3TO COAEpKAHUE
BOJISIHOTO TIapa B BO3yxe. ATMOCGhepHbIit
BO3JyX COCTOUT U3 CMECH Ia30B U BOJSHBIX
MapoB.
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DnexkTpudeckuil 3apsj. 3akoH
B3aMMOJICHCTBUS 3apsii0B. 3aKOH
Kynona.

DNeKTpUUecKue B3aUMOJEHCTBUS — ATO
B3aUMOJCUCTBUS MEXKIY MOJIEKYJIAMHU
BHYTPH (U3HYECKUX TEJ. 3/1€Ch MBI BUIUM
ITOTOKH DHEPTUU MEXKIY MOJIEKYIaMHU.
DIEeKTpUYECKHE B3aUMOJEHCTBUS MOTYT
VU3MEHATH PACIOJIOKEHUE MOJIEKYJI BHYTPH
¢uznyeckux ten. [losTomy oHM BenyT k
U3MEHEHUsM (PU3MUYECKUX TeTl.

3akoH Kynona — 3T0 3aK0H 0
B3aUMOJICICTBUM TOUYEUHBIX IEKTPUUECKUX
3apsanoB. beut otkperT Hlapnem Kynonom B
1785 r. IIpoBenst 60IBIIIOE KOTUIECTBO
ONBITOB C METAJUTMYECKUMU [APUKAMHU,
[Mapne Kynon gan takyro GopMyIupoBKy
3akoHa: Cuiia B3auMOJIEUCTBUS ABYX
TOYEUHBIX HETOJBUKHBIX 3apsSKEHHBIX Tell
B BaKyyMe€ HampaBJieHa BJIOJb MPSIMOH,
COEIUHAIOLIEH 3apsbl, MPSIMO
MIPONOPLIMOHAIBHA MIPOU3BENCHUIO MOYIEHN
3aps0B U 00paTHO MPOMOPIMOHATIEHA
KBaJpaTy PACCTOSHUS MEXY HUMHU.
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DIIeKTPUUYECKOE T0JIe, KaK 0COOBIN BUJT
Marepuu. HanpskeHHOCTD
3JIEKTPUYECKOTO

TIOJI.

HanpsikeHHOCTh 3JIEKTPUUYECKOTO OIS —
9TO MOKAa3aTesb, PABHBIM OTHOIICHHUIO CHJIBI,
JICUCTBYIOLLEH HA 3aps]l B JIEKTPUYECKOM
1oJie, K BeJIMYUHE 3TOTO 3apsijia.
HanpsikeHHOCTD SIBASIETCS] CUIIOBOM
XapaKTepUCTUKOM mosis. OHa TOBOPUT O
TOM, KaK CHJIbHO BJIMSIHUE TIOJISl B JAHHOMN
TOUYKE HE TOJBKO Ha JIPYrou 3apsi, HO
TaK)Ke Ha JKUBBIC U HEXKUBBIC OOBEKTHI.
DIEKTPUYECKOE TOJIE — ITO OCOOBI BH]T
MaTepuu, KOTOpast CYIIECTBYET BOKPYT
ANEKTPUUYECKU 3aPSHKCHHBIX JIEMEHTaPHBIX
4acTHIL (3JIEKTPOHBI M IPOTOHBI).
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JA3IEKTPUKH B DIIEKTPUYECKOM TI0JIE.
[Honstpuzanus quIIEKTPUKOB.
[IpoBOgHUKY B

3JIEKTPUYECKOM TIOJIE.

[IpoBOOHMKY B 3JIEKTPUYECKOM IIOJIE.
[IpoBogHMKaMu Ha3bIBAIOT BEILECTBA, B
KOTOPBIX MOYKET POUCXOIUTH
YIIOPAJOYEHHOE IIEPEMELIECHUE
NEKTPUUYECKUX 3apsAJI0B, T. €. IPOTEKATh
3NeKTpUdecKuii TOK. ITpoBogHnKamu
SIBJIIFOTCSI METAJLJIbI, BOAHBIE PACTBOPHI
coJIeH, KUCIIOT, NOHU30BaHHbIE ra3bl. B
IPOBOJHHUKAX €CTh CBOOOHBIE
JJIEKTpUYECKUE 3apsiabl. B Meramiax
BaJICHTHBIE JIEKTPOHBI
B3aMO/JICHCTBYIOIIUX JIPYT C JPYTOM
aTOMOB CTaHOBATCS CBOOOIHBIMHU.
JpnexkTpuky (U305 TOPhI)— BEILIECTBA,
KOTOpBIE MJI0XO MPOBOJST UIIU COBCEM HE
IIPOBOJST IEKTPUYECKUH TOK.
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Konnencaropsl. Coequnenue
KOHJIEHCATOPOB B OaTapero. JHeprus
3apsHKEHHOTO

KOHJICHCATOpa

Konnencarop npencrasisier co0oii cucremy
JBYX IIPOBOJHUKOB Pa3JEIIEHHBIX CIOEM
JUDJIEKTPHUKA.

KonneHncarop-HakonuTeNb 3JIeKTpUIECKOn
sHepruu. [ maBHast XxapakTepucTHKa
KOHJIEHCATOPa, OT KOTOPOM 3aBUCUT
BEJIMYMHA 3apsija U €ro YIHeprusi- 3To
INEKTPOEMKOCTb.

3aps KOHJIeHcaTopa MpsMo
MIPONIOPLIMOHAIIEH €T0 3JIEKTPOEMKOCTH.
YtoObl KOHAECHCATOP 3aPSAUTh, HY)KHO OJTHY
OOKJIaJIKy COEIMHUTD C TIOJIOKUTEIHHOM
MIOJIFOCOM, BTOPYIO C OTPULIATENIbHBIM.
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ITocTrosiHHBIN nekTpuyeckuil Tok. Cuna
TOKa.

[ToCTOsIHHBIN TOK — 3JIEKTPUYECKHM TOK, Y
KOTOPOT'O CHJIAa TOKA U HAIIPaBJICHUE HE
HU3MEHSIOTCS CO BPEMEHEM.




Cuna toka [ paBHa OTHOIIEHHUIO
SJICKTPUYECKOI0 3apsijia g, IPOLIEIIIEIO
yepes MOMEPEYHOe CEUCHUE ITPOBOAHUKA, KO
BPEMEHHU €ro MPOX0XKIACHUS t:

3a HaIpaBJICHUE DJIEKTPUYECKOrO TOKA
YCJIOBHO BBIOPAHO HalpaBJIEHUE JBUKECHUS
IIOJIOKHUTENBHO 3apSKEHHBIX YaCTHUIL, TO
€CTb B CTOPOHY, IIPOTHUBOIIOIOKHYIO
HAIMPABJICHUIO ABUKECHUSA JJIEKTPOHOB.
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DIEeKTpUYECKOe CONPOTUBIICHUE C
AJIEKTPOHHOM TOYKHU 3peHus. 3akoH Oma
JUI yyacTKa

LETIH.

3akoH OMa OINKCHIBAET JUHEHHYIO
3aBUCHMOCTb MEX]ly CHJION TOKa Ha y4acTKe
LCTIN 1 SJICKTPUYCCKUM HAIIPAKCHHUEM Ha
3TOM y4acTKe.

VYcranosnen ['eoprom OmomMm B 1826 rony
(omybOnukoBaH B 1827 roay) u Ha3BaH B €ro
94eCTh
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3aKOHBI MapaIEIbHOTO U
MIOCJIEIOBATEIBHOTO COCTMHEHUS
PE3UCTOPOB (MPOBOAHUKOB).

[MocnenoBarenbHOE U MapAIICIbHOES
COCAUHCHUS B DJICKTPOTCXHUKE — JIBA
OCHOBHBIX CIIOC00a COCTMHEHHS YIEMEHTOB
AJIEKTPUUECKON TETIH.

[Ipu nocenoBaTebHOM COCIMHEHUH BCE
AJIEMEHTHI CBSI3aHBI JIPYT C IPYTOM TaK, 4TO
BKJTIOYAIOIIUI UX YUACTOK IETH HE HMEET
HY OJIHOTO y3J1a
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PaboTa 1 MOITHOCTB ANIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna.

Pabora snekTpudeckoro Toka - Moka3blBaerT,
Kakasi paboTta Obl1a coBEpIlIEHA
ANEKTPUUYECKUM TI0JIEM NPU NEPEMELICHUH
3aps710B 10 IIPOBOJIHUKY 3a BpeMs t.
H3mepsercs B k. MomHoCTh
INEKTPUYECKOTO TOKA - 3TO OTHOLLIEHUE
MIPOU3BEACHHOIN UM pabOThl KO BPEMEHH B
TE€YEeHHE KOTOPOro COBEpIlIeHa padoTa.
3akoH [[xoyns-JIeHna: KoJan4ecTBo
TEIUIOThI, KOTOPOE BBIIETSETCS B
IIPOBOJHUKE C TOKOM, ITPSIMO
MIPONIOPLIMOHAIIBHO COIIPOTUBIIEHUIO
IIPOBOJHMKA, KBAAPATy CUJIBI TOKA U
BPEMEHM MPOXOXKIECHUS TOKA.
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MarHuTHOE 1OJIE U €T0 XapaKTEPUCTUKH.
MarguTtHoe 110Je TOKa.

MaruauTtHOe 1ose - popMa CyIeCTBOBAHUS
MaTEPHH, OKPYKAFOIICH JBUKYIIHECS
INEKTPUUYECKUE 3aPsIbl (POBOTHUKH C
TOKOM, TTOCTOSTHHBIC MAarHHTHI).

DT0 Ha3BaHUE O0YCIOBIEHO TEM, YTO, KaK
obHapy>xui B 1820 rony narckuii Gpu3uk




XaHc Jpcrel, OHO OKa3bIBaeT
OpPHEHTHUpYIOIIEe ICHCTBIE HA MATHUTHYIO
cTpeiniky. OnbIT OpcTena: moj mpoBOJIOKOM €
TOKOM TIOMEIIIIach MAarHUTHAsL CTPEJIKA,
Bpamaromasics Ha urie. [Ipu BxiroueHun
TOKa OHa yCTaHABJIMBAJIaCh
HEPIEHIUKYISIPHO MTPOBOJIOKE; IPU
U3MEHEHUH HampaBJIeHUs TOKa
MOBOPAYMBAJIACh B TPOTHBOIIOJIOKHYIO
CTOPOHY.
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Bekrop marnutHOM naaykunu. Cumna
Awmrepa.

3akoH Amrepa:

Cuna, neficTByromIas Ha MPOBOJHUK C TOKOM
B MarHUTHOM T10JI€, paBHA MPOU3BEACHHUIO
MOJTyJIsi MArHUTHON MHIYKIIUH, CUITBI TOKA,
JUITMHBI TIPOBOJIHUKA U CHHYCA YTJIa MEXY
BEKTOPOM MarHUTHOM UHIIYKIIUH U
HaIlpaBJICHUEM TOKA. BEKTOp MarHUTHOU
WHIYKIIAA - BEKTOpHAs (pU3HUECKast
BEJTMYMHA, SIBJISIONIASACS XapaKTEPUCTUKON
MarHUTHOTO TI0JIs, YUCJIICHHO paBHAas CHUJIE,
JEUCTBYIOILIEH Ha 3JIEMEHT ToKa B 1 A u
JUIMHOM 1 M, eciii HarpaBjieHUuEe CUII0BOM
JIMHUU NEPHEHANKYISIPHO TPOBOJHUKY.
O6o3navaetcs B, eqununa usmepenus - 1
Tecma. 1 Ti - oueHp OoJbIIIAg BEINYHMHA,
MOATOMY B PEATHHBIX MArHUTHBIX TTOJISIX
MAarHUTHYIO HHIYKITUIO U3MEPSIOT B M1
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JlelicTBME€ MarHUTHOTO TTOJIS Ha
nBwxymuiics 3apsaa. Cuna Jlopenna.

JlericTBHE MAarHUTHOTO OIS Ha
nBroKynuiics 3apan. Cuna Jlopenna.
MarsauTHO€ noJie IEUCTBYET Ha
IIPOBOJHUKH C TOKAMH, a DJIEKTPUYECKUI
TOK — 9TO YIOPsI0YEHHOE (HAIPaBIEHHOE)
JIBU>KEHUE 3apsKEHHBIX YacTull. [ToaTomy
MAarHUTHOE T0JI€ IEUCTBYET U Ha
OT/ENbHBIE, IBUKYIIUECA B HEM,
3apspKeHHbIe yacTullbl. Cuila, AeicTByromas
Ha JBXKYIIYIOCS B MATHUTHOM T10J1€
3apsKEHHYIO YaCTULY, HA3bIBAECTCS CUIION
Jlopenua.
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OTKpbITHE SIBIEHUS 3JEKTPOMArHUTHOM
MHAYKIUU. [I0TOK MAarHUTHON WHTYKIINH.

DneKTpOMarHuTHast MHAYKIHS Obliia
oTkpbITa Maiikinom @apageem 29 aBrycra B
1831 roxy. YueHblil 0OHapy)UI
ANEKTPOABIKYIILYIO CHITY, KOTOPast




BO3HHUKAET B 3aMKHYTOM MPOBOJHUKOBOM
KOHTYpE.
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3aKOH 3JEKTPOMarHUTHOM UHIYKIIHH
®dapanes.

3axkoH nuHaykuuu Papanes (UM npocTo
3akoH dapajes) - 3T0 3aKOH
JIEKTPOMAarHeT3mMa, pecKa3blBatoLIuii,
KaK MarHuTHoe 1ose O0yzaer
B3aUMO/ICIICTBOBATbH € HJIEKTPUUECKON
LENbIO TSl CO3/IaHuUs STICKTPOIBUKYIIEH
cunbl (B/1C). D10 siBIeHUE, U3BECTHOE KaK
JIEKTPOMArHUTHAS UHAYKIUS, SBISETCS
(GbyHIaMEHTaJIbHBIM IPUHITUIIOM paboThI
TpaHchopMaTopoB, KaTyIIeK
UHIYKTUBHOCTH U MHOTUX TUIIOB
JIEKTPOJIBUraTeleil, FeHepaTopoB U
COJICHOMJIOB.
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Camounaykuus. MTHAYKTUBHOCTB.
DHeprusi MarHuTHOTO TOJIS.

CamouHayKuus - BO30yXAeHHE
NEKTPOABIKYILEN CHIIBI MHAYKIUU (3/IC) B
AJIEKTPUUYECKON LETTH TPY U3MEHEHU U
ANEKTPUUYECKOTO TOKA B ATON LENH;
YaCTHBIN CIlydal 3JIEKTPOMarHUTHOU
UHIYKIMH. DIEKTPOABIDKYILAS CHUla
CaMOMHYKIIMH MIPSIMO MPONOPILHMOHANIbHA
CKOpPOCTH U3MEHEHUS TOKa; K03 duimeHt
HPONOPLHUOHATIBHOCTH Ha3bIBACTCS
WHIYKTHBHOCTBIO.

NHaykThBHOCTD — KO3 GUIUEHT
MPONOPIIMOHATEHOCTH MEXK/Ty MarHUTHBIM
MTOTOKOM (CO3/1aBa€MbIM TOKOM KaKOI'0-
1100 BUTKA IPU OTCYTCTBUH
HaMarHUYUBAIOIINX Cpell, HalpUMeEp, B
BO3/1yX€) U BEJIMYMHOHN 3TOT0 TOKa
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MexaHnuyeckue KoiebaHus U ynpyrue
BOJTHBL. CBOOOIHBIE, 3aTyXarOIIUE U
BBIHYK/ICHHBIE KOJICOaHMUS.

KonebanusMu Ha3bIBaIOTCS MPOLECCHI,
KOTOPBIC XapaKTEPU3YIOTCS ONPEIeTICHHON
MTOBTOPSIEMOCTHIO BO BPEMEHH, T.€.
KOJIeOaHUS - IEPUOTUNICCKIEC H3MCHCHHUS
KaKoM-1100 BETUYUHEI.

B 3aBucumoctu o1 (hu3nueckoit mpupo sl
pa3IMYa0T MEXaHHUYECKUEe U
ANIEKTPOMarHUTHBIEC KoseOanus. B
3aBUCHMOCTH OT XapaKTepa BO3/IEHCTBHUS Ha
KOJICOJTIONIYIOCS CHCTEMY Pa3IHYaiOT
CBOOOTHBIE (MM COOCTBEHHBIE) KOJICOaHMS,
BBIHY)KJICHHBIE KOJICOaHMSsI, aBTOKOJICOAHHUS
Y TIapaMeTPHYCCKHUE KOJIeOaHusl.




Konebanus Ha3pIBalOTCS IEPUOTUUECKUMH,
€CITU 3HaUCHUS BceX (PM3MUECKUX BEIUYHH,
W3MEHSIOMIUXCS TP KOJICOAHUSAX CUCTEMBI,
MIOBTOPSIIOTCS YEpPE3 paBHbIE IPOMEKYTKU
BPEMCHH.
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[Tonepeunbie ¥ TPOOJIbHBIC BOJIHBI.
XapakTepUCTUKU BOJIHBI. Y paBHEHUE
IIJIOCKOM

OeryIieil BOJIHBI. 3BYKOBBIC BOJIHBI.
VYapTpa3ByK U €ro IpUMEHECHHUE.

Bouna- 310 KONIEOaHUS,
pacrpoCTpaHIONIMECs B IPOCTPAHCTBE B
TCYCHUU BPCMCHHU.

Mexanudeckue BOJIHEI MOTr'yT
pacpoCTPaHATLCS TOJTBKO B KaKOH- HUOY b
cpene (BelecTse): B rase, B )KUJIKOCTH, B
TBEpJIOM Telle. B BakyyMe MexaHu4decKas
BOJIHA BOBHUKHYTh HE MOJKET.

VIcTOYHHMKOM BOJIH SIBIISFOTCS
KOJIEOJIOLIMECs Tella, KOTOPbIE CO3/al0T B
OKpY’KaloIleM IIPOCTPAHCTBE Ae(hOpMALIHIO
Cpenpbl.

J1J11 BOSHUKHOBEHHS BOJIHBI HY)KHA
nepopmanus (Hanuuue Fynp) cpenst, ans
pacrpocTpaHeHUs BOJIHbI HYXHa ylpyrast
cpena.

berymas BosiHa - BOJIHA, I/1€ IPOUCXOJUT
IIEPEHOC PHEPTUM Oe3 NEpEeHOCca BEIECTBA.
berymas ynpyras BojiHa- BOJIHA, II€ €CTh
MIepEeHOC PHEPIuM U Bo3HUKaeT F ynpyroctu
B CPEJI€ PaclpOCTPaHEHHUSL.
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CB00OO/IHBIE U BBIHYX/IEHHBIE
SJICKTPOMArduTHBIC Koje0aHus B
K0JIeOaTeIbHOM KOHTYpE.
®opmyna Tomcona.

CB0oOOaHBIE PIIEKTPOMArHUTHBIE KOJICOAHMS
B KOHTYpPE — 3TO EPUOIUYECKUE
U3MEHEHUs 3apsiia Ha OOKIIaaKax
KOHJIEHCATOPa, CUJIbl TOKA U HAIIPSKEHUS B
KOHTYp€, IPOUCXOIsIIe 0e3 moTpedieHus
SHEPTHUH OT BHEITHUX UCTOYHUKOB. Takum
00pazoM, BOSHUKHOBEHHE CBOOOTHBIX
9JIEKTPOMArHUTHBIX KOJIEOAHUH B KOHTYPE
00yCIIOBJIEHO Tepe3apsAaKoil KOHIeHcaTopa
1 Bo3HUKHOBeHHEM DJIC caMOMHAYKIUU B
KaTyIIKe, KOTopas «00ecTieunBaeT» 3Ty
nepe3apsaaKy. BeiHyx/1eHHbIE
ANEKTPOMArHUTHBIEC KOIeOaHUs - 3TO
TIePUOINYECKIE U3MEHEHHUS 3apsia, CHITbI
TOKA W HAIPSKEHUS B LIETIN MO IEHCTBHEM
MEPEMEHHOM AIEKTPOABHKYIIEN CHUITBI OT
BHEIIHET0 UcToyHMuKa. CrcTeMa, CoCTosIIas
13 KOHJIEHCATOpa U KaTyIIKU




WHIYKTUBHOCTH, IPUCOETUHEHHOMN K €r0
oOKJIa/IkaM, Ha3bIBAaCTCA KOJIeOaTeIbHBIM
KOHTYpOM.
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DJIEKTPOMArHuTHbIC BOJHBI. OTKPBITHIN
KosiebaTenbHbIi KOHTYp. M300peTenue
panuo A.

C. Ilonobim. [ToHsITHE O PaINOCBS3H.
[lepBoHavanbHbIEe B3IJIAbI HA TPUPOTY
CBETa.

KopmnyckynsipHO-BOJIHOBOU yalin3M.

HcTo4HMKOM rapMOHUYECKHUX
3JIEKTPOMArHUTHBIX BOJIH SBIISIETCS
OTKPBITBIN KOJIeOaTeNbHbINH KOHTYp. ['epl B
CBOMX OIIbITaX, YMEHbIIAs YACIO BUTKOB
KAaTyIIKA W IUIOLIAJb IUIACTUH
KOHJIEHCATOpa, a TaK)Ke pa3JBUras ux,
COBEPILUJI IEPEXO] OT 3aKPBITOIO
K0J1e0aTeIbHOr0 KOHTYPAa K OTKPBITOMY
KOJIeOaTeIbHOMY KOHTYpPY (BHOpaTopy
I'epia), mpencrapnsoniemMy coboit 1Ba
CTEPXHS, pa3eJIEHHbIX HCKPOBBIM
MPOMEKYTKOM. B OTKpBITOM KOHTYpE
NEPEMEHHOE 3JIEKTPUUYECKOE T10JIE
3aM0JIHAET OKPYIKAKOIIee KOHTYP
IPOCTPAHCTBO, YTO CYLIECTBEHHO
MOBBIIIAET UHTEHCUBHOCTD
AJEKTPOMArHUTHOTO U3JIyYEHUSI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

OMB npencTaBiseT MONEPeUHYI0 BOJIHY
Hcrounnk DMB fomxeH ObITh YCKOPEHHO
JBHKYILEUCS 3apsyKEHHON YacTULIEH
OcHoBHbIE XapakTepucTuk OMB sBastorcs
XapaKTEPUCTUKH MEXAHUUYECKUX BOJIH
OMB pacnpoctpansercs B 11000i cpeze (+
B BaKyyMme)

[Ipu nepexoae U3 0JTHOM Cpeabl B APYTYIO
M3MEHSIETCA CKOPOCTh M JUTMHBI BOJIHBI, a
4acToTa MOCTOSIHHAS.
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BonHoBEBIE cBOMICTBA CBETA:
uHTepepeHIys, Audpaxius,
TOJISIPU3AITHSI.

BostHOBBIE CBOMCTBA CBETA - 3TO SIBIICHHE,
CBSI3aHHOE CO CBETOM, CBETY IIPUCYIIH BCE
CBOWCTBA 3JICKTPOMArHUTHBIX BOJIH:
OTpaKeHHeE, MPEIOMIICHUE, HHTePPEePEHIIHS,
TUQPaKIUs, MOJIIPH3AIINS, CBET MOXKET
OKa3bIBaTh JIaBJICHHUE Ha BEIIECTBO,
MOTJIOIIATELCS CPEION, BBI3BIBATH SIBIICHHE
doroaddexra. Murepdepénums caéra (1aT.
interferens, ot inter — Mexnay + -ferens —
HECYIIHH, MepEeHOCAIINI) —
uHTEpGEPEHIHS FTIEKTPOMArHUTHBIX BOJIH
(B Y3KOM CMBICIIC - TIPEXKJIC BCETO,
BHJIMIMOTO CBETa) — TepepachpeesieHIe
WHTCHCUBHOCTH CBETA B pE3yJbTaTe




HaJIO0XEHUS (CyNepIO3ULIIN) HECKOIBKUX
CBETOBBIX BOJIH. JTO SIBJICHUE OOBIYHO
XapaKTEPU3YETCA YEPEAYIOLINMUCS B
MPOCTPAHCTBE MAKCUMYMaMH U
MUHHUMYMaMH UHTEHCUBHOCTH CBETA.
Judpakmnus cBeta — orudaHue CBETOBOU
BOJIHOW HETIPO3PavHbIX TEJl C
IPOHUKHOBEHHUEM B 00J1aCTh
reOMETPUUYECKON TeHU U 00pa30BaHUEM TaM
uHTep(hepeHIMOHHON KapTUHBIL. [IpuHImn
['tolirenca - kaxaast TO4Ka MOBEPXHOCTH,
JIOCTUTHYTasi CBETOBOM BOJIHOM, SIBJISIETCS
BTOPUYHBIM HCTOYHHKOM CBETOBBIX BOJIH.
OruOarolasi BTOpUYHBIX BOJH, CTAHOBHUTCS
BOJIHOBOU MOBEPXHOCTHIO B CIIEAYIOLIUI
MOMEHT BPEMEHHU.

[Tonspu3zanus ceera — npouecc
YIOPSI0YCHHS KOJIeOaHUH BEKTOpa
HaIpPsSKEHHOCTHU AJIEKTPUYECKOTO OIS
CBETOBOU BOJIHBI IPH MPOXOKICHUU CBETA
CKBO3b HEKOTOPBIE BellecTBa (TIpH
PETOMIICHUY ) UITU TIPU OTPAKEHUU
CBETOBOIO ITOTOKA. ECTECTBEHHBIN CBET —
CBETOBOM MOTOK, B KOTOPOM KojieOaHus
BEKTOPOB U IIPOUCXOJAT MO BCEM
HarpaBJIEHUSAM, MTEPIEHIUKYIISIPHBIM
HAMpPAaBJIECHUIO PACIIPOCTPAHEHUS BOJIH.

44 | 3aKOHBI T€OMETPUYECKON ONTHUKH. Pa3nen ontuky, n3ydarommil 3aK0HbI
pacrpoCcTpaHEHMsI CBETA B ITPO3PAYHBIX
cpelax, OTpaXXEHMsI CBETA OT 36pKAIIbHO-
OTpa)KAIOIIKX MOBEPXHOCTEW U MIPUHIIMIIBI
IOCTPOEHUS N300paykeHUI U
MIPOXO’KJCHUH CBETA B ONITUYECKUX
cucteMax 0e3 yuéra ero BOJTHOBBIX CBOWCTB.

45 | JIun3sl 1 ux xapakrepuctuku. Gopmyna | [etans U3 npo3padyHOro OJHOPOIHOIO

TOHKOHU JUH3LI. OnTHYecKas cuia U MaTepHana, IMEFOIIas B TIPETOMIISIONIHE
YBEIMHICHHUC IIOJINPOBAHHBIE IOBEPXHOCTH, HAIIPUMED,
JTHES. o0e cheprueckue WM ke 0JIHY IIIOCKYIO0, a
IPYTYIO - ChepHUECKYIO.
46 | SBnenue potordpdexra. YpaBHeHue SIBrieHMe B3aMMO/ICHCTBHSI CBETA WJIH

OvnmreiHa. KpacHas rpanuna
dororddexra.

J000TO APYTOro AIEKTPOMArHUTHOTO
M3ITyYEHUS C BEIIECTBOM, IPU KOTOPOM
sHeprus (POTOHOB NepeTa&TCst ANEKTPOHAM
BemecTBa. YacTtoTa cBeTa, mpu KOTOPOH ere




BO3MO>KEH BHEHIHUN (oTo3ddekt,
CYIIECTBYET JJIsl Kakaoro BemiecTsa. [Ipu
BHeTHEM PoTodPeKTe FEKTPOHBI
BBIPBIBAIOTCS U3 BEILECTBA, a PH
BHYTPEHHEM - OCTAIOTCSI BHYTPH BEIIECTBA.
KBaHTOBast mpupojia cBeTa CBUICTEIbCTBYET
0 CyliecTBOBaHHH (DOTOHOB U HAJIMYUH Y
HUX DHEPTUU U UMITYIIbCA.
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JlaBneHue cBeTa U ero UCHoJIb30BaHUE B
Hayke U TexHuke. OnbIThl Jlebenena.

JlaBiieHre, KOTOPOE OKA3bIBAET CBETOBOE (U
BOOOIIIE AJICKTPOMAarHUTHOE) U3ITyUEHUE,
Tajiaroliee Ha MOBEPXHOCTh Tesa. OmbIThI
JleGeneBa MOXKHO paccMaTpUBaTh KaK
9KCIIEPUMEHTAJILHOE JJOKA3aTeIbCTBO TOTO,
9TO ()OTOHBI 00JIAAAIOT UMITYJIHCOM.
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Crpoenue atoMa. Mozenu cTpoeHust
atoma Tomcona u Pezepdopaa.

Monéns ToOMcoHa (MHOT/Ia TaKKe
Ha3bIBaeMasi «IIYJHMHTOBAsI MOJIEIIb ATOMAY)
— MOJIeJIb aToMa, npeioxkeHHas B 1904
rony Jlxozedom JIrxoHoM ToMcOHOM.
Bckope nocne OTKphITHS 2JIEKTPOHA, HO €IIé
710 OTKPBITUSI aTOMHOTO $1Ipa, MOJIEIb
HIONBITaNIaCh OOBSCHHUTH JIBA N3BECTHBIX
TOT'JIa CBOMCTBA aTOMOB: 4TO JJICKTPOHBI
SBJISIFOTCS] OTPULIATENBHO 3apSyKEHHBIMU
YacTUI[AMU U YTO aTOMBI HE UMEIOT YUCTOTO
AIIEKTPHUYECKOTO 3apsina. SAnpo atoma
BOJIOPO/Ia Ha3BaHO TIPOTOHOM H
paccMaTpuBaeTCs KaK dJIeMeHTapHas
qacTuIa.
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Buabl painoakTUBHBIX U3TyYEHHI:
anb(da-, 6eTa- ¥ raMMa M3ITydeHHUs..

PagunoakTuBHOE H3iyueHHe ObIBaeT TPEX
BUJIOB: alb(a-, 6eTa-, raMmMa - JIy4H.
Anbda-1ydn — 3TO MOTOK MOJIOKUTENBHBIX
YJaCTHIL, IPECTABIAIONINX cO00H s1pa
aroma renus. bera - ryun — 3T0 MOTOK
3JEeKTPOHOB. ['amMmMa-yuu — 310
AJIEKTPOMATrHUTHBIE BOJTHBI BBICOKOH
YaCTOTHI.
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OTKpbITHE PATMOAKTUBHOCTH
bexkepeneMm. Briag IIsepa Kropu n
Mapun CKJI10/10BCKOH

B 00JIaCTh U3Y4EHUS SIBICHUS
PaAOAKTUBHOCTH.

OTKpBITHE PEHTTCHOBCKUX JIyueit
npousonuio 8 HostOps 1895 r. CoobmieHue
00 OTKPBITHH JAaTUPOBAHO 28 1eKadpsl.
bonee nmonyropa Mecs1eB y4eHbIN
TIIATEIBHO UCCIICIOBAT HEBEIOMBIC JTyUH.
EMy ynanoch ycTaHOBUTB, YTO OHU
BO3HHUKAKOT TaM, I'’I€ CTCHKN TPY6KI/I CHUJIBHO
(bIrI0OpeCUpPyIOT MO yJapaMH KaTOAHbBIX
Jy4en.
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Ctpoenue atomHoro sapa. Jlegekr
MacCChbl aTOMHBIX SIJCP.

IlenTpanbpHas 4acTb aTOMa, B KOTOPOU
coCpeoTOueHa OCHOBHAs ero Macca (0oree
99,9 %). Slnpo 3apsKEHO MOJI0XKUTENIBHO,
3apsj Sapa OnpenesseT XMMUYECKUI
3JIEMEHT, K KOTOPOMY OTHOCSIT aTOM.
Pasmeps! snep nopsiaka 10-13 - 10-12 cm u
3aBHUCST OT YMCJIa HYKJIOHOB B Si/Ipe.
[110THOCTD SI/IEPHOTO BElIeCTBA KaK JIJIst
JICTKHX, TaK M JUTSI TSDKENBIX SIep MOYTH
OIMHAKOBa U cocTaBigeT 0koiio 1017 xr/m3,
T.€. 1 cM3 simepHOro BeliecTBa BeCui Obl
100 muH. T. SIapa UMEIOT MOJTOKUTETBHBIN
ANEKTPUUYECKUH 3apsijl, paBHBINA aOCONIOTHON
BEJIMYMHE CYMMapHOI0 3apsija dJEeKTPOHOB
B aTOME.
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Peaknuy paanoakTMBHOTO pacnana:
anbpa-, 6era-pacnaz. [IpaBuia
CMEIIEHHS AaTOMHBIX
saep.

Anbda-pacnaziom Ha3bIBAIOT
CaMOIIPOU3BOJIbHBIN pacrna aTOMHOTO siipa
Ha JIOUEpHEE sJIpO U 0-4aCTHILY (SIIpO aToma
4He). bera-munyc-pacmna.

bekkepens qokazan, 4to B-ydu SBISIIOTCA
IIOTOKOM 3JIEKTPOHOB. bera-pacnaxy — 310
IpOsiBJIEHUE €1a00r0 B3aUMOJICHCTBHUS.
Kpowme anba u 6era-pacnazia CymecTByer
Tak)ke raMMa-pacnaj. ['amma-pacnan — 31o
M3JydeHUEe raMMa-KBaHTOB S,ApaMu B
BO30YKJIEHHOM COCTOSTHUH, TP KOTOPOM
OHM 00J1a1at0T OOJILLION IO CPABHEHMIO C
HEBO30YKIECHHBIM COCTOSTHUEM dHeprueil. B
BO30Y)KJICHHOE COCTOSIHHE S7pa MOTYT
HOPUXOANUTH TPU SAEPHBIX PEAKLUAX JTHO0
IIPYU paJlMOaKTUBHBIX pacrajgax Apyrux
snep. boabIIMHCTBO BO30YKIEHHBIX
COCTOSIHUM S1/1€p UMEIOT OYEHb
HEMPOJOKUTEIFHOE BPEMS JKU3HU — MEHEe
HaHOCEKYH/IbI.
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SAnepubiit peakrop. [Ipumenenue
AaepHoOM 3Heprun. TepMosaepHbIe
peakuuu.

Snepnbiii peaktop. SnepHbIil peakTop —
YCTPOKICTBO, NpeiHa3HAaueHHOE IS
OpTraHHU3aINH YIPaBIsIEeMO,
CaMOTIO/|/IEP’KUBAIOIIEHCS LIETTHOM peakiuu
JIeNIeHHsI, KOTOpasi BCETJja COMPOBOXKIACTCS
BBIJIEIICHUEM dHEPTHH. TepMosiaepHbIe
PEaKIMH — 3TO PEAKIINH CIUSHUS JIETKHX
AJiep MPU OYEHBb BHICOKOM TEMIIEpaType.
st cniustHus siaep HeoOXOoaMMO, YTOOBI OHH
cOMM3MWINCH HA paccTosiHue okoio 10 -12




CM, T. €. YTOOBI OHH MOTNIAIH B chepy
JEHCTBUS SIIEPHBIX CHIL.
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Ctpoenue u pazputue Beenennoii. Hama
3B€3HasA cucTeMa — | aJlakTuKa.

Kpowme 3Be311 B coctaB ['amakTUKK BXOJUT
ellle pacCesTHHAsI MaTepHs, YPE3BbIUAITHO
paccessHHOE BEIIECTBO, COCTOSIICE U3
MEX3BE3/IHOTO ra3a u meiti. OHO o0pasyer
TYMaHHOCTH.

Xa00m mpeUIoKIIT pa3IeTUTh BCE
TraJIaKTUKH Ha 3 BUJA:

OnnunTryeckue — o6o3Hauaembie B
(elliptical);

Crnupansasle (Spiral);

Henpasuibnbie — o003HauaeMsle (irregular).
lNanmaktuka Muneunslii [1yTe, Ha3bIBaeMast
TaKXe mpocto [anakruka (¢ 3arjaBHOM
OYKBbI) — TUTAaHTCKasl 3BE3AHAS CUCTEMA, B
KoTopoil HaxoauTcst CoTHEUHasi CUCTEMA,
BCE BUMMBbIEC HEBOOPYKEHHBIM IJ1a30M
OTIEIIBHBIE 3BE3/bI, 4 TAKXKE OTPOMHOE
KOJIMYECTBO 3BE3]1, CIAMBAIOIINXCS BMECTE U
HAOII0JaEMBIX B BUJIE MJICUHOTO MMYTH
(na3zBanue Mneunsiit [1yTe B @eneparnun
UCTIONB3YETCSI CO JTHS €€ OCHOBAHUS).
Mneunsiii [1yTs siBisieTcs MecTooOMTaHHEM
U poaHoil rastaktukot @enepanuu [1naner.
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Pacmupsromasica Beenennas. Monens
ropsiueit Becenennoii. Ctpoenue u
IIPOUCXOXKIeHNE | anaKTHK.

Pacmmpenue BeenenHon — siBiieHHE,
COCTOSAIIEE B ITOYTH OJHOPOIHOM H
M30TPOMHOM PACIIMPEHUN KOCMUYECKOTIO
IpOCTpaHCTBA B MaclITabax Bcel
Bcenennoi, BBIBOIMMOE uepe3
HaO1r0/1aeMoe ¢ 3eMIIM KOCMOJIOTHYECKOe
KpacHOE CMELICHUE.

OKCIEPUMEHTAIBHO PACIIUPEHUE
BcenenHol noarBepk1aeTcsi BHITOJTHEHUEM
3aKoHa Xab0ma, a TakKe YMEHbIICHHEM
CBETUMOCTHU DKCTPEMAIIBHO YIAIEHHBIX
«CTaHJIAPTHBIX CBEY» (CBEPXHOBBIX THIIA
[a). Monens ropsueit Beenennoii -
KocMmonornueckas moziens, B KOTOpoi
3BOIOLHNS Beenennoil HaunHaercs ¢
COCTOSIHMS TUIOTHOM TOpsiYE III1a3MBbl,
COCTOSAIIEH U3 2JIEMEHTAPHBIX YaCcTHL], U
MPOTEKAET NMPU JaTbHEHUIIEM




an11abaTu4eckoM KOCMOJIOTHYECKOM
paciupeHu.
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Opomtonus 38e31. TepMosaepHbIii
cunrtes. [Ipobiema TepmosiiepHoit
SHEPTeTUKHU.

Oneprus CoJiHIIAa U 3BE3/I.
[Ipoucxoxaenne CoMHEUYHON CUCTEMBI.

DBOJIOIHS 3BE3]], U3MCHEHHE BHYTPEHHETO
CTPOEHUSA U BHEILIHETO BUJIA 3BE3]] C
TE€YEHUEM BPEMEHMU, BHI3BAHHOE
HEIIPEPBIBHOU IIOTEPEN SJHEPIUH,
M3JIy4aeMoOl B OKpY Karollee IPOCTPaHCTBO.
[IpencraBienust 0 TOM, Kak poKIaroTcs,
JKUBYT U YMUPAIOT 3BE3/1bl, OCHOBAHBI Ha
CpPaBHEHHUHU Pacu€ToB ¢ HAOJIIOICHUAMU
00JIBbIIOr0 YKcia 3BE3]T Ha pa3HbIX dTanax
UX 3BOJIFOLIMH.

3BE37BI HOPMUPYIOTCS B MEIK3BE3THBIX
ra3oBO-IIbIEBbIX 00J1aKaX, B KOTOPBIX IO
TEM WJIA UHBIM [IPUYMHAM HapylIaeTcs
paBHOBECHE MEXAY CHJIAMHU TATOTEHUS U
ra3oBOIO JaBJIEHUs, B PE3YJIbTATE YETO
Takue 00JaKa HAaYMHAIOT CKUMAThCA
(xomnancupoBath). TepMosAepHBI CHHTES
— 3TO Pa3HOBUJIHOCTD SIIEPHOM pEaKLUU.
B xoze sanepHoi peakuuu sapo aTroMa
B3aUMO/JICHCTBYET JINOO € AJIeMEHTapHON
yacTUleH, 0O ¢ SAAPOM Ipyroro aTroma, 3a
CYET Yero COCTaB U CTPOEHUE spa
U3MEHAIOTCA. TsKenoe aToMHOE SApO
MOXET paclacTbcs Ha JIBa-Tpu OoJiee
JIETKUX — 3TO PEAKLMsl ICIECHHUS.
Cy1ecTByeT TakKe peakus CUHTE3a: 3TO
KOI'/Ia JIBa JIETKUX aTOMHBIX si/ipa
CIIMBAIOTCS B OJHO Tsikenoe. McTouHnkoM
sHepruu CosiHIA U 3BE3]T ABJISETCS sIepHast
SHEprusi, KOTopast BbIAENAETCS IPU CUHTE3E
SJep renus u3 aaep BoAopoa.

JTO - TaK Ha3bIBacMas TEpMOsIIepHast
peaxuus.

Jloka3aTenbCcTBOM BEPHOCTH HAILUX
npencrasiaeHuil o crpoernu CoHna
SBJISIETCS PE3Y/bTAThI IOUCKA U
perucrpainy HeUTpUHO, KOTOPbIE
COTIPOBOXKAAIOT TEPMOSIJIEPHBIE PEAKIIMH B
Heapax CosHIA U JIETKO MPOHUKAIOT OT
MeCTa peakliiy 0 caMoi 3emiIn.




