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Pe3yabTaThl 0CBOCHHS Y4eOHOM IMCHUNINHBI: «DU3HKA»
IITICC3 (CIIO)

o crietaabHOCTH: 36.02.05 Kunonorus

Koasbl
KOMIIeTeHIU I KomnereHnuu Pe3ynbTaTt ocBOeHUsA
no ®IrocC
O01mpe KOMIeTeHIUH

OK 01 Bri6upath criocobb1 pertieHust 3HaTh po/b U MeCTO (PU3UKU B
3a/1a4 npodeccroHanbHON (hopMrpOBaHUM Kpyrosopa u
JlesiTeIbHOCTH, TIPUMEHUTETbHO | GYHKIMOHA/IBHOM TPAMOTHOCTH UesioBeKa JJIsi
K pa3/IMUHbIM KOHTeKCTaM pellieHus MPaKTUYeCKUX 3aziau

rpogeCcCUOHATLHOM /1eATeTbHOCTH.

YMeTh pacrio3HaBaTh U3nUecKue SBIeHUs
(potiecck) B 3aiauax MpodeccuoHaIbHOM
JlesITe/IbHOCTH U 0OBSICHATL UX Ha OCHOBE
M3yUeHHbIX 3aKOHOB.

OK 02 Wcnonb30BaTh COBpeMeHHbIE 3HaTb COBpeMeHHbIe CPe/ICTBa MTOUCKa,
CpeZCTBa MOMCKA, aHanu3a 1 aHaJv3a U UHTeprpeTaluu nHhopMaluu,
VHTepIipeTalyy MHGopMalyy U | UH(OPMaLMOHHbIE U KOMMYHHKALIMOHHbIE
MH(OPMaLIMOHHbIE TEXHOJIOTUM | TEXHOJIOTHH.

J7151 BBITIOJIHEHUS 3a/iau Ymetn
ripoeccroHaNIbHOM - MCTIO/Tb30BaTh LIU(POBbIe TeXHOJIOTHU 151
JlesiITeIbHOCTH TIOWCKa, CTPYKTYPHUPOBaHUs, UHTEPIIpeTalui 1
Tpe/iCTaB/ieHusi yueOHOM 1 Hay4HO-
oy /isipHOM MHbOpMaluy;
- YUUTBIBaTh IT'PaHULIbI TIPUMEHeHHsT
M3yUeHHbIX (PU3UUeCKHUX MO/iesielt Ipu
pelileHuH (hU3NYecKux 3aziau.

OK 03 [TnanupoBaTh U peanr30BbIBaTh | 3HATh MOPA/JbHO-HPABCTBEHHbIE HOPMBI U
cobcTBeHHOe LeHHOCTH, OCHOBBI TIPaBOBOM U ()MHAHCOBOM
npoecCroOHaILHOE U IPaMOTHOCTH.
JIMUHOCTHOE pa3BUTHE, YMeTb CaMOCTOSITe/IbHO OCYILeCTBIATh
rperpUHUMAaTeTbCKYH0 TI03HaBaTe/IbHYIO 1eTe/IbHOCTb, BbISIB/ISTH
J1esITe/TIbHOCTD B npo0JieMbl, CTaBUTh U (POPMYTPOBATH
ripodeccroHanbHOM cepe, CcoOCTBeHHBIE 33/]aul B 00pa3oBaTe/IbHOM
WCTI0/Ib30BaTh 3HAHUS 110 JIesITeTbHOCTU U KU3HEHHBIX CUTYal[UsIX.
(hMHaHCOBOI I'PaMOTHOCTH B
Pa3/IMUHBIX XKU3HEHHbBIX
CUTYaLUsIX

OK 04 SdbdexTrBHO 3HaTh NperMyIlleCTBa UHAWBUYa/IbHON U

B3aHMOA€ﬁCTBOB8Tb %1 paGOTaTb
B KOJ/I/IEKTHBE 1M KOMaH/e

KOMAaHZIHOM paboThbI, METO/[bI COBMECTHOM
paboTBhI.

Ymetb paboTath B IPYIIIIe C BHITOTHEHHEM
Pas/IMUHbBIX COL[HA/IbHBIX POJIeH, M/IaHUPOBATh
paboTy rpyMIibl, pal{OHAIBHO PACTIPE/IEISITh
JIeATe/IbHOCTb B HECTaH/JaPTHBIX CUTYALIUSIX,
a[IeKBaTHO OLIeHWBATh BK/Iafl KAXKJOTO U3
YUYACTHUKOB IPYIIIbI B peIlieHHe




paccMaTpyUBaeMoy MPo0/IEMBIL.
OK 05 Ocy111eCTBIATE YCTHYIO U 3HaThb 1paBu/ia roCyJapCTBEeHHOIO A3bIKa

MYMCbMEHHYI0 KOMMYHUKaLMIO Poccuiickoii @epneparyn.

Ha rocy/lapCTBeHHOM $I3bIKe YMeThb pa3BepHYTO M JIOTUUHO U3/1araTh

Poccuiickoit @epepariyu c CBOIO TOYKY 3peHHsI C UCTI0/Ib30BaHUEM

yueToM 0cobeHHOCTeH SI3bIKOBBIX CPeJCTB.

COLIMA/IbHOTO Y KYJIbTYPHOTO

KOHTeKCTa

OK 07 CopelicTBOBaTh COXpPaHEHHUIO 3HaTb OCHOBBI 3KOJIOTUYECKOU KYJ/IbTYPBI,

OKpY’Karolllel cpeibl, TIPUHLIUITEI 6epeXX/TMBOT0 MPOM3BO/ICTBA,

pecypcocbepesxeHHto, r7100anbHBIA XapaKTep KOI0rMuecKrux

NIPUMEHSTh 3HaHUs 00 nipobieM, JOCTIKeHUsT PU3NKU U

V3MeHeHWH K/IMMaTa, IPUHLIUIIBI | TEXHOJIOTHM, IPUMeHsIeMble IS

GepeXXJIMBOTO MPOM3BO/ICTBA, paLMOHaIbHOT0 IPUPO/IONOb30BaHUS.

3¢ PeKTUBHO /1eliCTBOBAaThH B YMeTb pUMeHSTh OMy4YeHHbIe 3HaHUSA /151

Yype3BblUalHbIX CUTYaLUSIX 00bsICHEHHS! YC/IOBUM MPOTEKAHUS
(bu3ryecKUx siBIeHUH B TIPUPO/e U /ISt
TIPUHATHS PAaKTUUECKUX pelleHUi B
TIOBCe/IHEBHOM YKU3HU /17151 0becrieueHust
0e30IMacHOCTH TP 00paITieHNH C OBITOBBIMU
nipubopamMu ¥ TeXHUUECKUMU yCTPONCTBAMHU.

TpeﬁoBaHnﬂ K pe3ygabTaTaM O0CBOCHHUS JUCHMUIIJIMHBI:

3HAMb:

31— pomb M MecTOo (U3MKM B COBPEMEHHOW HayuyHOM KapTHHE MUpa,
cucTeMoo6pasyrolyt0 poib (GU3MKU B Pa3BUTHUU e€CTECTBEHHbIX HayK, TEXHUKU U
COBPEeMEeHHBIX TeXHOJIOTUM, BK/IaZl POCCUMCKUX U 3apyOeKHBIX yueHbIX-(DHU3UKOB B
pasBUTHEe HayKW;

32— poib PU3MKU B IPAKTHUUYECKOHN AESITEIbHOCTH YEJIOBEKA U JalbHEUIIEM
Hay4YHO-TEXHUYECKOM Pa3BUTHH;

33— ocHoBomojararomue  (GuU3MYecKkHue  MOHATUS U BEJIWYMHBI,
XapakTepusyromue (U3NYECKue IMpoLecchl, (CBSI3aHHBIE C MEXaHUYECKUM
JBUKEHUEM, B3aHUMOJCHCTBHEM TeJ, MEXaHUYECKMMH KOJICOAHUSIMU M BOJHAMH,
aTOMHO-MOJIEKYJIIPHBIM ~ CTPOEHHEM  BEIIECTBA, TEIUIOBBIMH  MPOLECCAMHU,

NIEKTPUYECKUM M MarHUTHBIM  IOJISIMM, ANEKTPUYECKUM  TOKOM,
AIIEKTPOMATHUTHBIMU KOJICOAHUSIMM M BOJIHAMHU, ONTHYECKUMH SIBICHHUSMHU,
KBaHTOBbIMU  SIBJICHUSIMM,  CTPO€HHMEM  aToMa W aTOMHOIO  sjpa,
PaAMOAKTUBHOCTBIO);

34— OCHOBHBIE (PUBMYECKUE 3aKOHOMEPHOCTH, 3aKOHBI M TEOpPUHU (3aKOH
BcemupHoro taroreHus, I, II wm III 3akonsr HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON DHEPIruH, 3aKOH COXPAHEHUs UMIIYJIbCA, IMPUHLHUI CYNEPIO3ULUN
CHUJI, NPUHLMUII PABHOIIPABHOCTH WHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-
KUHETHUYECKYI0 TEOPUIO CTPOCHMUS BEILIECTBA, I'a30BbIC 3aKOHBI, NEPBBIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHs DIIEKTPUUYECKOro 3apsiaa, 3akoH Kynona,
3akoH OMa Jysi ydacTka 1emnu, 3akoH OMa Juisi MOJIHOM 3JIEKTPUYECKOU LienH,
3aKkoH J[koyns - JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHAYKLHH, 3aKOH COXPAHEHHUS
SHEPrUH, 3aKOH MPAMOJMHEWHOTO PACIPOCTPAHEHUS] CBETA, 3aKOH OTPAKECHUSA
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CBCTAa, 3aKOH IIPCIIOMJICHHS CBCTA, 3daKOH COXPAHCHUA SHCPIUH, 3aKOH COXPAaHCHUA
HMIIYJIbCA4, 3aKOH COXpPAaHCHHA OJCKTPHUYCCKOI'O 3apsaada, 3aKOH COXpPaHCHHA
MaCCOBOI'o 4ucja, moCTyJiaTbl Eopa, 34aKOH paanOaKTUBHOTI' O pacnaﬂa);

35— OCHOBHBIC MCTO/JIbl HAYYHOT O ITO3HAaHU, UCITOJIb3YyCMbIMH B (I)HSHKC;

ymemn:

¥Y1— pacno3HaBath puznuecKue SBJICHUS (MPOIECChl) U OOBSACHITh UX Ha
OCHOBE M3YyYECHHBIX 3aKOHOB: pPAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIUHEHHOE
JBIDKCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBI)KEHUE IO OKPYKHOCTH, HWHEpIUS,
B3aMMOJICHCTBHE TEJ, KOJieOaTeIbHOE JBUKEHUE, PE30HAHC, BOJHOBOE JBUKEHUE,
muddy3us, OpOYHOBCKOE MBM)KEHHE, CTPOCHUE KUAKOCTEH M TBEPABIX Tel,
U3MEHEeHHe o0beMa Tel MpPU HarpeBaHUU (OXJIAXKICHHH), TEIJIOBOE paBHOBECHE,
UCIIApEHHE, KOHJEHCALMS, IUJIABJIICHHE, KPUCTAJIM3alus, KUIIEHHE, BIAXXHOCTb
BO3/1yXa, CBSI3b CPEJIHEN KMHETUYECKON SHEPIUHU TEIIOBOrO JIBUKEHUS MOJIEKYJ C
abCOJIIOTHON TeMIepaTypoi, TOBBIIICHNE JABICHUS Ta3a MPU €ro HarpeBaHUH B
3aKpBITOM COCYJI€, CBSI3b MEXK]y MapaMeTpamMu COCTOSIHUS ra3a B M30Ipolieccax,
AJIEKTpU3alUs TeJ, B3aUMOJICUCTBUE 3apsi/I0B, HArPEBaHUE MPOBOJIHUKA C TOKOM,
B3aUMOJICHCTBUE MAarHUTOB, 3JICKTPOMArHUTHAsE UHIYKIHS, IEUCTBUE MArHUTHOIO
MoJisi Ha TMPOBOJHUK C TOKOM W JBIDKYUIUMHCS 3apsijl, DSJIECKTPOMarHUTHbBIC
KOoJie0aHUsI W BOJIHBI, MPSIMOJUHEHHOE pacHpoCTpaHEHUE CBETa, OTpaXeHUe,
npenomiieHue, uHTepdepeHius, nudpakuus W MNoJsgpu3anus CBETa, JAUCIEPCHUs
cBera; (QoroanekTpuueckuil 3¢h@QexT, CBETOBOE JaBIEHUE, BO3HHUKHOBEHHUE
JMHENYaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs U MCKYCCTBEHHas
PaAOAaKTUBHOCTD;

¥Y,— pemiath pacyeTHble M KadeCTBEHHBbIE 3aJaud C NpodeccHOHaIBHO
HaIlPaBJICHHBIM COJICPKAHUEM.



[ITICC3 (CITO) no cnenuanbHocTy: 36.02.05 Kunomorus

Hacnopt

(poHIA2 OLIEHOYHBIX CPEACTB

HuctunvHa: «Pusuka»

KonTponupyemslie
IUJTAaKTUYECKUe
€AMHULIbI

KonTponupyemslie
KOMIIOHEHTHI
(MM MX YacTu)

Kon-8o
TECTOBBIX
3aJaHul

Jpyrue olieHOYHBIE CpECTBA

BU/I

KOJIMYECTBO

2

3

4

5

6

Pdu3uka 1 MeToabl
HAY4YHOI'0
MO3HAHHUA

31, 32, 35
Y, Y2

BxonHOM KOHTPOJIb

15

MexaHuka

33, 34, 35
Y, Y2

40

MoaexkyasipHas
¢pusuka u
TePMOJIMHAMHKA

33, 34, 35
Y., Y2

60

Jlaboparopnas paboTa
Nel «U3yuenue
OJTHOTO U3
U30TIPOLIECCOBY
(MMCHbMEHHBIN OTYET)

JlaGopaTtopHnas pabota
No2 «U3mepenue
OTHOCHUTEIBHOMN
BJIQXKHOCTH BO3/1yXa»
(MMCbMEHHBIN OTYET)

DJIEKTPOANHAMM KA

33, 34, 35
Y, Y2

90

JlaGoparopHas paboTa
No3 «3yuenue
CMEILIaHHOTO
COCITMHEHUS
PE3UCTOPOBY
(TMChMEHHBIN OTYET)

JlaGoparopHas pabota
Ne4 «3mepenue
ANEKTPOABHKYILEH
CHJIbI HICTOYHMKA TOKA
¥ €0 BHYTPEHHETO
COIIPOTHBIICHUSD)
(MMCHMEHHBIH 0TYET)

JlaGopaTtopHnasi pabota
Ne5 «MccnenoBanue
SIBJICHUS
JIEKTPOMArHUTHON
UHAYKLIH»
(MMCHMEHHBIH 0TYET)

Koaeoanus n
BOJIHBI

33, 34, 35
Y, V2

80

JlaGopaTtopnast pabota
Ne6 «3mepenue
noKasarest
MIPETIOMIICHUS CTEKIIa»
(MMChMEHHBIN OTYET)

JlaGopaTtopHnas pabota




Ne7 «ccnenoBanue
CBOMCTB M300pakeHUI
B JIMH3aX»
(TUCHhMEHHBIN OTYET)

OcHOBBI
CHeHuAJILHON
TeOpHHU
OTHOCHTEJIbHOCTH

33, 34, 35
Y1, Y2

10

KBanroBas ¢pusuka

33, 34, 35
Y, Y2

35

J1eMeHThI
ACTPOHOMUHM U
acTpoPu3UKHU

33, 34, 35
Y., Y2

30

Jlaboparopnas paboTa
Ne§ «Habmonenus
HEBOOPYKEHHBIM
IJ1a30M C
UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX
MIPUIIOKEHUN [
OTIpeIeICHUS
HOJIOXKEHHsI HeOECHBIX
00BEKTOB Ha
KOHKpPETHYIO JaTy:
OCHOBHBIE CO3BE3THS
CesepHoro
TOJTYIIApUS U SIPKUE
3BE3/bD»
(MMCbMEHHBIN OTYET)

IHoBTOpEHue

33, 34, 35
Y., Y2

DKclepTHas OLIEHKa
y4acTHs B JUCKYCCUU
«IIpumenenue
¢u3uku B Oymymei
npodeccuOHaTbHON
JIeATEIbHOCTH

21

DKcnepTHas OLIeHKa
y4acTus B JUCKYCCUU
«Texauueckue
YCTpPOMCTBA U
MIPaKTUYECKOE
MIPUMEHEHHUE)

42

Konrpomnsnas padora
Nel (mo paznenam
Nel-9)

14

[TIpoMexxyTOUHBII
tect Nel (o
paznenam Ne2-8)

Bcero:

345

111




MeToauka npoBeaeHUsI KOHTPOJISA MO NMPOBepKe 0a30BbIX
3HAHUU MO AUCHUILIINHE «KDU3UKA»

Hucmpykyusa 0na o0yuarowuxca no 6bvlNOJHEHUI0 J1ad00pamopHoil
paoomol:

1. W3yuute TEOpHI0, MNOMBITAUTECHh CAMOCTOSATEIBHO BBIBECTH padOUyIo
(dopmyiy, IO KOTOPOl OyAeTe pacCUUTHIBATH HCKOMBIE BEIMUUHBI.

2. Os3HakoMbTECh C OOOpYIOBAaHHUEM, MPEMAJIara€MbIM JJisi BBIIIOJHEHHUS
naboparopHoii pabotel. Tam, rme 310 TpeOyeTcst cobepute yCTaHOBKY MJis
IPOBEICHUS SKCIEPUMEHTOA.

3. BoinonHuTe U3MEpeHus, 3aMnchiBas pe3yiabTaThl B TAOIHILY U3MEPEHUI.

4. Cnenaiite pacueTbl, 3al10JIHUB TaOJUIy BBIUYMCICHUN.

5. PaccuuraiTe norpemHoCcTH.

6. 3anumnTe OKOHYATEIbHBINA Pe3ysIbTaT C YUYETOM MOTPEIIHOCTEN U clieNaiTe
BBIBOJI.

7. OTBEThTE HAa BONPOCHI (IIPU UX HAJIUYHUH).

8. Opopmure oTueT 0 1abopaTOpHOH padoTe.

[Ipu  BeIMOMHEHWM  abopaTopHOM  pabOTHI  cOOMIOJAlTE  MpaBHIIA
0€30MaCHOCTH.

Omuem o 1adopamopnoii padome cooeprcum ciedyrouiue pa3oevl:

1. Homep 1 Ha3BaHue paboOTHI.

2. llens paGoThI.

3. O6opynoBaHue U MaTepUabI.

4. PucyHOK, 4epTeX WIH CXeMa YCTAaHOBKH (€ciii TpedyeTcs).

5. KpaTkoe u3nokeHne TeXHOJIOTUH BhIMOJHEHUS PabOTHI.

6. Tabnuia pe3yabTaToB U3MEPEHUM M BRIYMCICHUH.

7. @opmylbl W pacyeTbl, HU3MEPSIEMBIX KOCBEHHO BEJIMYMH U UX
norpemHocTei. O1eHKa MorpenHoCcTe n3MepeHUil.

8. I'paduku (eciu OHM HEOOXOTUMBI).

9. OKOHUaTEeIBHBIN PE3yJIbTaT, BBIBOJ U TIP. (COTIacHO 1enu paboThI).

10. OTBeTHI Ha BOMPOCHI K TAOOpaTOpHOH padoTe (IpU UX HATTUYUN).

Oobuue Kpumepuu oueHKU 1ad6OPamopHoll padomol:

5 6amnnos:

nabopaTopHass pa0oTa BBHINIOJIHEHA B TOJHOM 00OBEME C COOJ0ICHUEM
HE0OXOIMMOM TOCIIEIOBATEILHOCTH MPOBECHUS OMBITOB U U3MEPEHUH;

OOYYarOIIMIICS CaMOCTOSITENHFHO U PAallMOHATBFHO CMOHTHPOBAJI HEOOXOIUMOE
obopynoBanue (Ipu HEOOXOUMOCTH ), BCE OIBITHI MMPOBEN B YCIOBUAX U PEKUMAX,
00eCIeuynBaOIINX MMOTYyYEeHNE MPABUIBHBIX PE3YyJIbTATOB W BBIBOJOB; COOJIFOIAI
TpeboBaHUs 0€30MaCHOCTH TPY/Ia;

B OTYETE MPABWJIHHO U aKKyPAaTHO BBITIOJIHUJI BCE 3aITUCH, TAOJIHUIIbI, PUCYHKH,
YepTEkKH, TpauKH, BEIYUCICHUS; MPABUIBLHO BBIMTOJTHUII aHAJIN3 ITOTPEITHOCTEH.

4 6ainna:



BBITIOJIHEHUE TA00PAaTOPHOM PabOThI YJIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSM
K OTBETYy Ha OLEHKY "5", HO ydYamwuiicsi JOMYCTUJ HEIOYEThl WU HErpyobie
OIIMOKY, HE TTOBIMSBIINE HA PE3YJIbTATHI BHIOJIHEHUS PaOOTHI.

3 Oamna: pe3ysbTaT BBHINOJHEHHON YacTH J1a0OpaTOpHOM pabOThl TAKOB, YTO
MO3BOJIIET TOJYYUTh MPABWIbHBII BBIBOJ, HO B XOJ€ NPOBEIACHHS OIBITA U
U3MEpPEHUN ObUTN AOMYIIEHBI OIIMOKH.

2 Oamna: pe3ysbTaThl BBINOJHEHUS JIaDOpAaTOPHOW pabOThl HE MO3BOJSIOT
cAelaTb  NPAaBWIbHBIA  BBIBOJ, HM3MEPEHUs,  BBIYMCICHUS, HAOIIOJIEHUS
POU3BOMIIUCH HEMTPABUIIBHO.

1 Gayin: yyacTBOBaJI B BBINOJIHEHUH PabOThI, HO HE MPEJOCTABUII OTYET.

Ilepeuens owiuboK.

I'pyovie owmudxu:

He3nanue ompeneneHnii OCHOBHBIX ITOHSTHM, 3aKOHOB, IPAaBWJI, OCHOBHBIX
MOJIOKEHUH  Teopuu, (QopMys, OOIIEPUHATHIX CHMBOJIOB  OOO3HAYEHUS
(bU3UYEeCKUX BEIMYUH, CAMHUI] KX U3MEPCHHUS.

HeyMenue BbIACIUTH B OTBETE IJ1aBHOE.

HeyMenune mnpuMeHSTh 3HaHUA [Ji1 peEIIeHUS 3a7ad U OOBACHEHUS
bu3nYeCKUX SIBJICHUM; HEMPABUIBLHO CHOPMYTUPOBAHHBIE BOMPOCH 3aJa4d WUIIU
HEBEpHbIC OOBSICHEHUSI XOJa €€ PEIICHUs; HEe3HAHWE TMPUEMOB pEIIeHUs 3ajaady,
aHAJOTUYHBIX paHee pelIeHHbIM B  KJacce, OIMOKH, IMOKa3bIBAIOIINE
HEeMpaBWJIbHOE TMOHMMAaHHWE YCIOBUSA 33Ja4d WJIM HEMNpPaBUIbHOE HCTOJIKOBAaHUE
penieHus.

Heymenue untarh u cTpouTh rpadMKu U MPUHLIUITUATIBHBIE CXEMBI.

Heymenue mnoaroroButb K paboTe YCTAaHOBKY WM  JIaDOpaToOpHOE
obopyaoBaHue (€ciau 3TO HEOOXOAMMO), MPOBECTH OIIBIT, HEOOXOIUMBIC PACUETHI,
WJIM UCIIOJIb30BATh MOJIYYEHHBIE JaHHBIE JIS BBIBOJIOB.

Hebpexxnoe  oTHomieHne K J1aOOpaTOpHOMY  OOOpPYJOBAHHMIO U
U3MEPUTEIBLHBIM NPUOOpPAM.

HeyMenue onpeienuTh nokazaHue U3MEPUTEIHLHOT0 Ipruodopa.

Hapymienue TpeOoBaHuii mpaBuia O0€30MACHOIO TpyJa HPU BHIOJIHEHUU
AKCIIEPUMEHTA.

Heepybuvie owubku:

Herounoctu (opMyaupoBOK, OMNpEAesICHUI, MOHSATUN, 3aKOHOB, TEOPHUH,
BbI3BaHHBIC HETMOJHOTOW OXBaTa OCHOBHBIX MPHU3HAKOB OINPEICISIEMOr0 MOHSTHS,
OIIMOKH, BbI3BAaHHBIE HECOOIIOACHUEM YCIOBUW MPOBEACHUM OIbITA WU
M3MEPEHUM.

OmmOKM B YCIOBHBIX OOO3HAYEHUSAX HA NPUHIMUIHAIBHBIX CXEMaXx,
HETOYHOCTH YepTexkell, rpad)uKoB, CXEM.

[Ipormyck wnum HETOYHOE HANKMCAHWE HAWMEHOBAHWM EIUHUI] (PU3UUECKHX
BEJINYHH.

HepaunonanbHbIil BBIOOp X0OAa PEIICHUS.

Heoouemur:

HepaunoHanbHble 3anucyd MPU BBIYUCICHUSIX, HEPALUOHAIbHbIC MPUEMBbI
BBIYUCJICHUH, TPEOOpa30BaAHUM U PEIICHUH 3a/1a4.



Apudmernueckre OmMUOKM B BBIYMCICHHSIX, €CIM AT OMMOKU TpyOO HE
UCKaXaroT peajlbHOCTh MOJIYYEHHOTO Pe3yJibTaTa.

OTnenpHBIE TOTPEIIHOCTH B (HOPMYITMPOBKE BOMPOCA UITU OTBETA.

HebpexHoe BBIMOIHEHHE 3aMUCe, YepTeken, cXxeM, rpaduKoB.

Opdorpadbuyeckne v MyHKTyaIlMOHHBIC OTITHOKH.

Obuwue Kpumepuu oyeHKU peuieHus 3a0au:

1. Pacuemmusie 3a0auu.

MakcuManbHOE KOJIMYECTBO OAJIJIOB BHICTABIISIETCS, €CIH:

NPUBEACHO TIOJHOE TMPABUJIBHOE PEIICHHE, BKIIOYAIOIIEE CIEAYIOLINe
AJIEMEHTHI:

— 3amucaHbl  (PU3WYECKHE 3aKOHOMEPHOCTH, TIPUMEHEHHE KOTOPbIX
HE0OXO0MMO U JOCTATOYHO ISl pEeUIeHUs JaHHOM 3a/1a4u;

— BBINOJIHEHbI HEOOXOAMMbIE MaTeMaTUYeCKue MpeoOpa3oBaHusl U PacyEThl
(BO3MOXHO, C BBIYUCJICHHEM MPOMEXKYTOUHBIX BEJIUYHH, TO €CTh IO YacCTSIM»),
IOJTyY€H BEpHBIM OTBET (MPU OKPYIJIIEHUH MOTPELIHOCTh HE JOJKHA MPEBBIIIATH
10%) ¢ ykazaHueM eIMHUL] U3MEPEHUSI.

CHmxeHre 0auIOB TPOU3BOAAT B Clydae, €CIM MPHUBEACHO HEMOJIHOE
pellIeHue WK PeLIeHUe, CoAepKaIlee OMTNOKH:

— 3amMcaHbl HE BCE HEOOXOJUMBbIE Il  pelIeHHus  (PU3NYECcKHe
3aKOHOMEPHOCTH,

17001

— B 3aMHCAX HEOOXOIUMBIX Jisl pemieHus (PU3HUECKUX 3aKOHOMEPHOCTSIX
UMEIOTCSI OLIUOKY;

WIH

— JONymieHbl OMmMOKM B MaTEMaTUYECKUX MPeoO0pa3oBaHUAX  WIH
BBIUHCIICHUSIX.

0 GayI0B — pelIeHue 3a/1a4u MOJTHOCThI0 HEBEPHOE MIIN OTCYTCTBYET.

2. Kauecmeenmuvie 3a0auu.

MakcuManibHOE KOJIMYECTBO 0aljIOB BHICTABIISACTCS, €CIIH:

IPUBEACHO TIOJHOE IMPABUJIBHOE PEIICHHE, BKIIOYAIOIIEE CIEAYIOLINE
3JIEMEHTBHI:

— BepHO yka3aHbl (usnueckue spieHus WJIM 3anucanbl  duzndeckue
3aKOHOMEPHOCTH, TPUMEHEHHE KOTOPBIX HEOOXOAUMO U JOCTATOYHO ISl PEIICHUS
JIJAaHHOM 3aJ1a4H;

— IIPOBEJIEHBI KOPPEKTHBIE PACCYKIACHUS, CHOPMYIUPOBAH BEPHBIN OTBET.

CHmwxeHre OaIOB MPOM3BOASAT B Clydae, €ClId NPHUBEACHO HEMOJHOE
pelIeHUe WK PENIeHHEe, CoAepKallee OINOKU:

— 3alMMcaHbl HE BCE HEOOXOAMMBIC ISl pelieHus (PU3NYecKue SBICHUS U
3aKOHOMEPHOCTH;

WIn

— BepHo ykazaHbl Bce HEOOXOAUMBIE ISl PEIICHUs (PU3UUYECKUE SIBJICHUS U
3aKOHOMEPHOCTH, HO OTBET SIBHO HE CPOPMYITHPOBAH;

10



WIH
— yKa3zaHbl (U3UYECKUE SIBIICHUS U 3aKOHOMEPHOCTH, HO B MPUBEAEHHBIX
PaCCyYKIEHUSIX COJIEPKATCS ONTUOKH.
0 6ayyIoB — pelIeHne 3a/1a4M MOJTHOCTHIO HEBEPHOE MIIN OTCYTCTBYET.

3.Tecmoesvie 3a0auu:
MakcuMaIbHOE KOJTMYECTBO OAJNIOB B CIydae BEpPHOTO OTBETA.
basipl He HAYUCHISFOTCS TTPU OTCYTCTBUU OTBETA WJIA ITPU HEBEPHOM OTBETE.

11



OueHouyHble MAaTEePHAJIbI U CPEACTBA IJIA POBePKU cGPOPMHUPOBAHHOCTH

KOMIIeTeHI M

PA3JIEJI Nel ®u3uka 1 MeTOAbl HAYYHOI'0 IO3HAHUA

Kontponupyembie KOMIOHEHTHI 00yueHus (3HaHUsA, ymeHus): 31, 32, 35, Yi,

Yo.

Bxoonoit koumpoe

1. Bvibepume 00un npasuivbHblil 6apuUaAHm omeema

Ha3zoBuTe y4eHOro, OTKPbIBIIEr0 3aKOH BCEMHPHOT0 TATOTEHUS
[Tackainb

[Manunen

+HproTOH

Pesepdopn

2. Bvibepume 00uH npasuibHbulll 6apuarm omeema
Ha pucynke nzo0paskeHa MeH3ypKa C )KUAKOCThIO.

Bbi0epuTe npaBuiIbHOE YTBEP:KICHHE.

Ilena neneHust MEH3YpKHU paBHA 2 MIL.

O0BeM KHUIKOCTH B MEH3YpKe OoJbIne 25 M.

+1{ena nenenusa meH3ypku pasHa 0,5 mo.

Memn3ypka — npubop ass u3MepeHust 00beMa razo00pa3HbIX TeIl.

3. Bvibepume o0uH npasuibHbulil 6apuarm omeema
Ha cToJie HaxoasATCsl TPU OpycKa OMHAKOBBIX Pa3MepOB U MaCChl.

KaKOﬁ N3 HUX OKA3bIBA€ECT HA CTOJ MEHbBIIIECE IlaBJIeHI/Ie?
+1
2

3
Bpycku oka3bIBalOT OJMHAKOBOE IABJICHUE

4. Bvibepume 00uH npasuibHblil 6ApUAHM OMEema

12



Kak Ha3biBaeTcsi siBJ1eHHe U3MeHeHUs1 (POPMbI UM 00beMa MO/ AeiicTBHEM
cua?
T paKus

muddy3us
+nedopmarus

5. Bvibepume 00un npasuibHblil 6apPUAHI OMEema
3. Yemy paBHa rpaBUTALIMOHHAS IOCTOSTHHASN?
9,8 m/c?

+6,67-107" Hm¥/kr?

7,5 H/xr

6. Yemanosume coomseemcmaue mexncoy Cnuckamu

YcraHoBuTE COOTBETCTBHE MEKAY PU3NUECKUMH BeJIMYMNHAMHU U eAMHULAMU
3TUX BeJinunH B MexkanyHapoanou cucreme eanunun (CH). K kaxnoit mo3uuumn
MEePBOro CTOJI0NA MoAdepUTE COOTBETCTBYIOUIYIO MO3ULMIO U3 BTOPOT0
CTO0J1011a.

OU3MYECKHWE BEJIMYMUHBbI EJVHUILIBI

1. ckopoCTh rpamm (1 1)

2. cuna 3 kunorpamum (1 kr)

3. Macca KistoMeTp B dac (1 km/9)
1 metp B cexyHay (1 m/c)
2 HetoroH (1 H)

7. Yemanosume coomeemcemeue mesncoy cnuckamu
YcraHoBuTe COOTBETCTBHE MekAy NpuOopaMu U GU3MYeCKMMU BeJIMYMHAMU,
KOTOpPbIe OHM U3MEPSIOT.

[TPUBOP OU3NYECKAA BEJIMUNHA
1. cimpometp TUIOTHOCTh
2. MEH3ypKa JIABJICHHE BHYTPH Tra3a (KUIKOCTH)
3. TEepMOMETP 3 Temmeparypa
2 00beM JKUJIKOCTEH U TBEPABIX Tell
1 ckopoCTh

8. Bvibepume 00uH npasuivbHblil 6apUAHM OMeema
IIpu Hayajie pe3KOro YCKOpPeHHus JABWIKYHIErocsi AaBTO0yca macCa:Kupbl
OTKJIOHAIOTCS Ha3aJ (CM. PUCYHOK).

I [ [ |
O—O0

Kaxkoe siBjieHue Ha0J/II0aeTCH B JTaHHOM cJiy4ae?
KoJieOaHus

13




+UHEepOUs
PCaKTUBHOE ABMIKCHUE
COIIPOTUBJICHHUE BO3yXa

9. Yemanosume coomeemcemeue mexicoy cnuckamu
B npounecce HarpeBaHus CTaJbLHON MIAPUK MepecTas NpoJe3aTs yepe3
MeTaJJINYecKoe KOJIbIO (CM. pucC.).

(

/ ‘<=f‘,§_7ﬂ
[[Tapux xomonHeli  IITapHK ropAdHii

B npouecce HarpeBaHNs CTAJIBLHOTO HIAPUKA HA0JI04aeTCH ABJIeHHE (A)

, CBAA3aHHOe ¢ yBeaunyenueMm (b) MoJiekyJ1. IIpu 3Tom
Macca mapuka (B) , a 00bem mapuka (I') .
Ha mecTa nponyckoB BCTaBbTe CJ10Ba (CJI0BOCOYETAHMSA) U3 NPUBEJICHHOI0
CIMCKA.

OBO3HAUEHUE SIBJIEHUS CIIMCOK CJIOB
(ITPOLIECCA) (CJIOBOCOYETAHUI)

1. A nuddys3us

| TemioBO€ pacuiMpeHue

2. b
3.B 2 CKOpPOCTb TEIIOBOT'O ABHKECHUS
4.1 pasMmep

3 HE U3MEHATHCS

YMCHBIIATHCA

4 YBCIMYIHNBATLCA

10. Yxaorcume ceoti apuanm omeema
Hununap 1 nooyepeaHo B3BEMIUBAIOT ¢ MUJIMHAPOM 2 TAKOI0 Ke 00beMa, a
3aTeM ¢ UMJIMHAPOM 3, UMEIIMM MeHbIINI 00beM (CM. puC.).
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[ peLIvora, pagl [ peluyors. pdl

Kaxkoil uuanHap uMeeT HAM0OJIBIIYIO CPETHION0 IJIOTHOCTH? 3anuIIuTe B

oTBeTe HMGpPY, KOTOPOi 0003HAYEH IIUJIHH/P.
3

11. Vxaostcume ceoti eapuanm omeema

ABTOMOOU/Ib HAYMHACT PA3TrOHATHCH M0 MPAMOJIMHEHHOH I0pore U3
coCTOSIHHS MOKos ¢ yekopenueMm 0,5 m/c%. Kakoii 0yaer ckopocTh (B M/c)
aBTomMo0us yepe3 10 ¢?

5

12. Vkaxcume ceoti eapuanm omeema
Msu maccoii 100 r BepTHKAIBHO NAJAET € BHICOTHI 4 M, 0OTCKAKUBAET OT
MOBEPXHOCTH 3eMJIM M MOJJHUMAETCSl BEPTHKAJIbHO BBEPX HA BBICOTY 3 M.

Yemy paBHa padora cuibl TskecTH (B 1K) Ha BCéM myTH Msya?
1

13. Vkaosrcume ceoti eapuanm omeema

Omnpenenure Maccy BoabI (B KI), KOTOPYIO MO:KHO HarpeTh oT 20 °C o
KUNeHusi, coooun e 1,68 M’k TenmioThl.

5

14. Vkaorcume ceou eapuanm omeema
Ha pucynke npeacrapiieHbl rpaguk 3aBHCUMOCTH CIJIbI TOKa I B

IMIPOBOAHMUKE OT HAIIPSAKCHUS U Ha ero KOHIAaX JJ1d ‘-leTpréX IMPOBOJAHUKOB.

LA

I

—_ D )

|
0 1 23 4 5 6 UB

Yemy paBHO 3j1eKTpUUYecKoe conporuBaenne (B Om) npoBoanuka I'?
4

15. Vkaowcume ceou eapuanm omeema
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3a 30 ¢ padoThI diekTpUUYecKas Jammna norpedsaser 900 >k npu cuiie Toka
yepe3 Heé, paBHoii 0,5 A. Haiinure Hanpsikenue (B B) Ha 1amme.
60

Kpumepuu oyenku:

[IpoaomKUTENBHOCTD BBINOJIHEHMS: 90 MUH.
MaxkcuManbHOE KOJIMYECTBO OAIIIOB: 5

1 BepusbIii oTBeT = 0,3 Oasna.

PA3JIEJI 2 MexaHnuka

KoHTponupyemble KOMIOHEHTHI 00ydeHMs (3HaHUSA, yMeHUA): 33, 34, 35, Y1,
Vo.

TecToBbIE BOMPOCHI IO TEME, UCIOJIb3YEMBIE JIJIsl MPOMEKYTOUHOTO KOHTPOJIS
3HAaHMM MO JMCUUILIMHE, TMPEJCTaBiI€Hbl B COOTBETCTBYIOIIEM paszaene (oHaa
OIICHOYHBIX CPECTB.

PA3JIEJI 3 MoJgekyasipHast Gu3nka 1 TEPMOJAMHAMUKA

KonTtponupyemble KOMIOHEHTHI OOy4deHusl (3HaHusl, ymeHus): 33, 34, 35, Y1,
VYo.

JIABOPATOPHAS PABOTA Nel
"N3y4yeHue OAHOI0 U3 U30MPOLEeCcCoB"

Msxumies, I'. SI. ®usmka. 10-i1 wimacc : ydeb. mma  oOmieoOpa3osar.
YUpEXKACHUN C TPWI. Ha 3JIEKTPOH. HOcUTese : 0a30BbId WM Mpodui. ypoBHH /
I'. 4. Maxumes, b. b. bByxosues, H. H. Corckuii; nox pen. B. WM. Hukonaesa,
H. A. TlapdentneBoii. — 21-e uza. — Mocksa : [Ipocsemienue, 2012. — C. 350-352.

®dwusuka: 6a30Bbiit ypoBeHs : yueonuk st CI1O / H. C. Ilypsimesa [u np.]. —
2-e u3n., crep. — Mocksa : [Ipocsemenne, 2025. — C. 489—492. — ISBN 978-5-09-

121349-2. = Tekct : 3JIEKTPOHHBIN. = URL:
https://reader.lanbook.com/book/473021. — Pexum nmoctyma: s aBTOPHS3.
I10JIb30BaTEIIEH.

[TucemenHbIl 0TUET MO JabopaTtopHoi padote Nel.

Kpumepuu oyenxu:
Cm. 0bwue kpumepuu oyeHKuU 1ab6OpPamopHou pabomol.

JIABOPATOPHAS PABOTA Ne2
"N3MepeHHe OTHOCUTEILHOM BJIAKHOCTH BO3ayXxa'"

®dusuka: 6a30Bbii yposeHs : yueonuk 11 CI1O / H. C. Ilypsimesa [u np.]. —
2-e u3x., crep. — Mocksa : [Ipocsemenune, 2025. — C. 492—494. — [SBN 978-5-09-
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121349-2. — Tekcr : 3JICKTPOHHBIMN. — URL:
https://reader.lanbook.com/book/473021. — Pexum pgoctyma: sl aBTOPH3.
M0JIb30BaTEIICH.

[TucbMeHHBIN OTYET 110 JIabopaTopHOU padoTe Ne2.

Kpumepuu oyenxu:
Cm. 0bwue kpumepuu oyeHKu 1abopamopHou padbonul.

TectoBbIC BOIIPOCHI 11O TCMEC, UCITOJIb3YCMbIC IJIAA IIPOMCIKYTOYHOT'O KOHTPOJIA
3HAHUU II0 AUCHUIUIMHE, MPCACTABJIICHBI B COOTBCTCTBYIOIICM pPA3JCIIC q)OHHa
OICHOYHBIX CPCACTB.

PA3JIEJI 4 DjeKTpOoAMHAMMKA

Kontponupyembie KOMIOHEHTHI 00yueHMs (3HaHUA, yMeHUs): 33, 34, 35, Y1,
V.

JIABOPATOPHAS PABOTA Ne3
"N3yyeHHe CMEIIAHHOI0 COeIMHEHHS Pe3ucTOpoB'

Msxumies, I'. SI. ®usuka. 10-i1 kimacc : ydeb. mama  oOuieodpa3osar.
YUpEXKACHUN C TPWI. Ha BJIEKTPOH. HOCcUTese : 0a30BbId M Mpodui. ypoBHH /
I'. 4. Maxumes, b. b. bByxosues, H. H. Corckuii; nox pen. B. WM. Hukonaesa,
H. A. [TapdenTreBoii. — 21-e uza. — Mocksa : [Ipocsemenune, 2012. — C. 354.

[TucemMeHHBIN OTYET Mo JabopaTtopHoi padore Ne3.

Kpumepuu oyenxu:
Cm. 0bwue kpumepuu oyeHKU 1abopamopHou pabomul.

JIABOPATOPHAS PABOTA Ne4
"U3MepeHHe 3JIeKTPOABUKYICH CHJIBI HCTOYHUKA TOKA M €ro BHYTPEHHEI 0
CONpPOTUBJICHUA"

®dwusuka: 6a30Bbiit ypoBeHs : yueonuk st CI1O / H. C. Ilypsimesa [u np.]. —
2-e u3n., crep. — Mocksa : [Ipocsemenne, 2025. — C. 496—496. — ISBN 978-5-09-

121349-2. — Tekcr : 3JICKTPOHHBIMN. — URL:
https://reader.lanbook.com/book/473021. — Pexum pgoctyma: uisi aBTOPH3.
MIOJIb30BATEIICH.

Mskumes, I'. S. ®wusmka. 10- wrmacc : yueb. g oOmeoOpasosar.

YUpeXKACHUN C TPWI. Ha DJEKTPOH. HOCUTENe : 0a30BBIA W TMpodui. ypoBHH /
I'. 4. Maxumes, b. b. byxosues, H. H. Corckunii; nox pen. B. . Hukonaesa,
H. A. TlapdentneBoil. — 21-e uza. — Mocksa : [Ipocsemienue, 2012. — C. 352-354.

[TucemMeHHbIN OTYET Mo JabopaTtopHoi padore Ne4.
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Kpumepuu oyenxu:
Cm. 0bwue kpumepuu oyeHKU 1abopamopHou pabomul.

JABOPATOPHAS PABOTA Ne5
"UcciienoBanne siBJIeHUS 3JICKTPOMATHUTHOM MHAYKIUA'"

®dusuka: 6a30BbIl ypoBeHb : yueOHuk s CI1O / H. C. [lypsimeBa [u ap.]. —
2-e u3a., crep. — Mocksa : [Ipocsemienue, 2025. — C. 498—499. — ISBN 978-5-09-

121349-2. — Tekcr : 3JICKTPOHHBIMN. — URL:
https://reader.lanbook.com/book/473021. — Pexum pgoctyma: uisi aBTOPH3.
I0JIb30BaTEIICH.

Mskumes, I'. . ®wusmka. 11-i wmacc : yueb. i oOmeoOpasosar.

YUpeXKACHUN C TPWI. Ha DJEKTPOH. HOCUTENe : 0a30BBIA W TMpodui. ypoBHH /
I'. 4. Msxumes, b. b. byxosues, B. M. Hapyrun; noa pen. H. A. [lapdenTreBoii.
— 21-e u3n. — Mockaa : [Ipocsemienne, 2012. — C. 383—-384.

Msxumies, I'. 1. ®usuka: 11-i kimacc : 6a30BbIA U yriayOJICHHBIM YPOBHHU:
yueonuk / I'. SI. Msakumes, b. b. byxosues, B. M. Uapyrun. — 12-e u3sn., crep. -
Mockaa : [Ipocsemienue, 2024. — C. 414—41S5. - ISBN 978-5-09-112179-7. — Tekct

anexktponHbii. — URL: https://reader.lanbook.com/book/408689. — Pexum
JOCTYyTA: JUIsl aBTOPU3. MOJIb30BATENEH.

[TucemMeHHBIN OTYET o JJabopaTopHoi padore No5.

Kpumepuu oyenxu:
Cm. 0bwue kpumepuu oyeHKU 1abopamopHou pabomul.

TecToBbIE BOMPOCHI IO TEME, UCIOJIb3YEMBIE JIJIsl MPOMEKYTOUHOTO KOHTPOJIS
3HAaHMM MO JMCUUILUIMHE, TPEJCTaBIeHbl B COOTBETCTBYIOIIEM paszaene (onaa
OIICHOYHBIX CPECTB.

PA3JIEJI 5 Kosie6anusi 1 BOJIHBI

KonTtponupyemble KOMIOHEHTHI OOy4deHusl (3HaHusl, ymeHus): 33, 34, 35, Y1,
VYo.

JIABOPATOPHAS PABOTA Ne6
"N3mepeHue noKa3zareJisi mpejaoMJeHHsl CTeKJa'

Mskumes, I'. SI. ®wusmka. 11- wmacc : yueb. g oOmeoOpasosar.
YUPEXKJEHUN C MpUJl. HA BJICKTPOH. HOCHTeNe : 0a30BBIA M MpOodUI. ypOBHU /
I'. 4. Mskumes, b. b. byxosues, B. M. Hapyrun; noa pea. H. A. [lapdenTreBoii.
— 21-e u3n. — Mockaa : [Ipocsemienne, 2012. — C. 386—388.

Msxumies, I'. 1. ®usuka: 11-i kmacc : 6a30BbId U yrayOJICHHBIM YPOBHU:
yueonuk / I'. SI. Msakumes, b. b. byxosues, B. M. Uapyrun. — 12-e u3sn., crep. -
Mockaa : [Ipocsemienue, 2024. — C. 416—417. - ISBN 978-5-09-112179-7. — Tekct
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anexktponHbiii. — URL: https://reader.lanbook.com/book/408689. — Pexum
JTOCTyTa: JJIsl aBTOPH3. TTOJIH30BATEIICH.

[TucbMeHHBIN OTYET 110 JIabopaTopHOU padoTe Neb.

Kpumepuu oyenxu:
Cm. 0bwue kpumepuu oyeHKu 1abopamopHou pabonol.

JJABOPATOPHAS PABOTA Ne7
"HccenoBanue CBOMCTB M300pakeHuil B auH3ax"

Msikumes, I'. SI. ®usmka. 11- wmacc : yueb. s oOmeoOpasosar.
YUPEXKJIEHUN ¢ TMpUJl. HA BJICKTPOH. HOCHTENe : 0a30BBIA M MpOodUi. ypoBHU /
I'. 4. Mskumes, b. b. byxosues, B. M. Hapyrun; noa pen. H. A. [lapdenTreBoii.
—21-e u3a. — Mockaa : [Ipocsemenue, 2012. — C. 388-390.

Msxumies, I'. 1. ®usuka: 11-if kmacc : 6a30BbId U yrayOJICHHBIM YPOBHU:
yueonuk / I'. SI. Msakumes, b. b. byxosues, B. M. Uapyrun. — 12-e u3sn., crep. -
Mocksa : [Ipocsemenue, 2024. — C. 417-418. - ISBN 978-5-09-112179-7. — Teker

anexktponHbii. — URL: https://reader.lanbook.com/book/408689. — Pexum
JOCTYyTIA: JUIsl aBTOPU3. MOJIb30BATENCH.

[TuceMeHHBIN OTYET Mo JJabopaTopHoi padbore No7.

Kpumepuu oyenxu:
Cm. obwue Kpumepuu oyeHKU 1a00PaAmopHoL padomul.

TecToBbIE BOMPOCHI IO TEME, UCIOJIb3YEMBIE JIJIsl MPOMEKYTOUHOTO KOHTPOJIS
3HaHWA TI0 JUCHUILIMHE, TPEJCTaBICHBI B COOTBETCTBYIOIIEM paszfiene (oHma
OIICHOYHBIX CPEJCTB.

PA3JEJI 6 OcHOBBI CIeUAJIbHONH TEOPUH OTHOCUTEIbHOCTH

Kontponupyembie KOMIOHEHTH 00yueHHs (3HaHUA, yMeHUA): 33, 34, 35, Y1,
Vo.

TecToBbIE BOMPOCHI IO TEME, UCIIOJIb3yEMBIE JIJIsl MPOMEKYTOUHOTO KOHTPOJIS
3HAaHMM MO JMCUUILUIMHE, TMPEJCTaBICHbl B COOTBETCTBYIOIIEM paszaene (onaa
OIICHOYHBIX CPECTB.

PA3AEJI 7 KBanToBasi pusnka

Kontponupyembie KOMIOHEHTHI 00yueHMs (3HaHUA, yMeHUA): 33, 34, 35, Y1,
VYo.
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TecToBBIE BOIPOCHI IO TEME, UCIIOJIB3YEMBIE ISl IPOMEKYTOUHOTO KOHTPOJIS
3HaHWM 10 AHUCIMIUIMHE, TPEJCTaBIEHbI B COOTBETCTBYIOIIEM pasnene (oHaa
OLICHOYHBIX CPEJCTB.

PA3JIEJI 8 Dy1eMeHTHI aCTPOHOMMHU W ACTPOPU3UKH

KoHTponupyemble KOMIOHEHTBI OOy4eHHsl (3HaHMs, yMeHus): 33, 34, 35, Y1,
Vo.

TecToBbIE BOMPOCHI IO TEME, UCIIOJIb3yEMBIE JIJIsl MPOMEKYTOUHOTO KOHTPOJIS
3HAHMM MO JMCUUILUIMHE, TMPEJCTaBiI€Hbl B COOTBETCTBYIOIIEM pasziene (oHaa
OIICHOYHBIX CPEJICTB.

PA3JIEJI 9 IloBTOpeHue

Kontponupyembie KOMIOHEHTHI 00yueHMs (3HaHUA, yMeHUA): 33, 34, 35, Y1,
VYo.

Juckyccust «IIpumenenue puzuku B Oyayuieit npogeccuoHaIbHOII
AeATeIbHOCTID)

Ilpumepnoie memoi:

1. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHE B CEIbCKOXO3SMCTBEHHBIX
paboTax.

2. Mcnonp30BaHuE ABICHUS MHEPILIMU B CEIbXO3TEXHUKE.

3. I3MepeHue Cuil B CENIbCKOM XO3SMCTBE.

4. PoJib TpEHHUS B CEIBCKOXO3SIICTBEHHBIX TEXHOJIOTUYECKUX MPOLECCAX.

5. Yuer naBneHus TBEPABIX TEN B CEIBCKOM XO35IMCTBE.

6. Temnepatypa u ee usmepeHue. TeMneparypHble U3BMEHEHUS B 3€MIICICIUU.

7. crionp30BaHNE KOHBEKLIMU B CEJILCKOM XO3SUCTBE.

8. TemnonmpoBOOHOCT,  MOYBBI, BO3AyXa, BOAbl W  MaTEpHUAJIOB
CEIIbCKOXO3SIMCTBEHHBIX MMOCTPOEK.

9. Ucnapenue, mapoodpazoBaHue, KOHICHCAIIUS B PACTEHUEBO/ICTBE.

10. IlposBieHMe 3aKkOHa COXpPAaHEHMS MW IIPEBpALCHUs DJHEPIUHA B
CEIIbCKOXO03SIMCTBEHHOM MPOU3BOJICTBE.

11. TermtoBrle ABUTATEIIN B CEIBCKOM XO35IMCTBE.

12. [IppuMeHEHNE ANEKTPUUECKON SJHEPTUN B CENIBCKOM XO3SMCTBE.

13. DIIEeKTPOTEXHOJIOTUH B CEIBCKOM XO3SIIICTBE

14. PannaninoHHbIE TEXHOJIOTHH B CETBCKOM XO3SICTBE.

15. IIpuMephl UCTIONB30BaHUS KOJIEOAHUM B CEIILCKOM XO3SIMCTBE.

16. Dx0NMOrMYECKN YUCThIE BOJIHOBBIE TEXHOJIOTHUH B CEILCKOM XO3SICTBE.

17. KynpTypa uCNoib30BaHUs SJICKTPOIHEPTUH.

18. DHeprocOepekeHre B CEIbCKOM XO3SMCTBE.

19. DnekTpoMarauTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

20. KBaHTOBBIE TEXHOJIOTUH B CEIIBCKOM XO35IMCTBE.

21. YnpTpa3BykoBas AMAarHOCTUKA B CEILCKOM XO3SMCTBE.
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Kpumepuu oyenxu:

3 Oamna: AKTHBHOE Yy4YacTHE B JIHCKYCCHH, BBICTYIUIEHUE C COOOIIEHUEM I10
Bonpocy auckyccuu. CozepkaHue cOOOLIEHUsI COOTBETCTBYET 3asIBJICHHON TEME U
B MTOJTHOW Mepe e€ pacKphIBacT, MPECTaBICH 000CHOBAHHBIN 00BEM HH(MOpPMAITHH;
U3JI0KEHHE MaTepuasa JIOTHYHO, TOCTYITHO

2 6anmna: AktuBHOe yuyactue B nuckyccuu MJIN BeicTymnenue ¢ cooOeHneM
no Borpocy auckyccuu. Coaepkanve cooOLIEHUs, 32 UCKIOYEHUEM OTIEIbHBIX
MOMEHTOB, COOTBETCTBYET 3asBJICHHOM TEME U B IOJHOM Mepe €€ PacKpbIBaeT,
UHpOpMAIMU TPEACTABIECHO HEJOCTaTOYHO; B OTAEJBHBIX ClIydyasx HapylleHa
JIOTHKA B M3JI0’)KEHNN MaTepHuala, U3JI0KEHUE MaTEPUAIa HE COBCEM JOCTYIIHO.

1 Gayn: yyactue B JUCKYCCHH.

Juckycens «TexHnyeckue yCTpoicTBa M MPAKTHYECKOE PUMEHEHHU e

Ilpumepnvie memoi:

1. IloBpimieHus 3G EKTUBHOCTH TPYAOBOM JIESATEIBHOCTH 32 CYET
WCIIOJIb30BaHUsl TEXHUUECKUX YCTPOUCTB.

2. Cougomerp.

3. LlenHble 1 peMEHHBIE IEPEAAYUH.

4. IToammMmenKH.

5. Bogowmer.

6. Tepmomerp.

7. bapomerp.

8. JIBurarenb BHYTPEHHETO CTOPAHMUSL.

9. BBITOBOM XOJIOUIIHHUK.

10. Konguuuonep.

11. I'urpomerp.

12. Tlcuxpomerp.

13. Kanopumerp.

14. DnexTpockorr.

15. Dnexkrpomerp.

16. Konnencarop.

17. Amuepmerp.

18. BonbT™MeTp.

19. Peocrar.

20. UcTouHUKY TOKA.

21. DnexkTpoHarpeBareabHbIe MPUOOPHI.

22. DIeKTPOOCBETUTEIbHBIC TPUOOPHI.

23. TepmoMeTp CONPOTUBIICHHUS.

24. BakyyMHBIN JUOA.

25. TepMmucTOpHI U (HOTOPE3UCTOPHI.

26. [TonmynpOBOAHUKOBBIN JUOJ.

27. I'anbBaHMKA.

28. ITocTOsSIHHBIE MATHUTHI.
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29. DNeKTpOMarHuThI.

30. DNeKTpOIBUTATENb.

31. Yckopurenn 3JIeMEHTAPHBIX YaCTHLI.
32. UHIyKIIMOHHAS 1E€Yb.

33. Ceticmorpad.

34. DneKTpu4eCcKui 3BOHOK.

35. I'eHepaTop nepeMEeHHOTO TOKA.
36. Mukpockor.

37. Teneckor.

38. doTonaTyuK.

39. Conmueunas Garapes.

40. CBeTOIHOI.

41. CrnexTpockor.

42. Jlazep.

Kpumepuu oyenxu:

3 Oaya: AKTUBHOE y4acTHE€ B JUCKYCCHH, BBICTYIUICHHE C COOOIIEHUEM IO
Bonpocy auckyccuu. ComepkaHue COOOIIEHUS COOTBETCTBYET 3asBJICHHON TEME U
B [TOJIHOW Mepe e€ pacKphIBaeT, MpeJCTaBIeH 000CHOBAaHHBIN 00BEM HH(MOpMAaIINK;
U3JI0KEHHE MaTepuasa JIOTHYHO, TOCTYITHO

2 6anmna: AktuBHOe yuyactue B nuckyccun MJIN BeicTymnenue ¢ cooOiieHneM
o Bompocy auckyccun. ConepkaHue COOOIICHHS, 32 UCKIIFOUCHUEM OTACIbHBIX
MOMEHTOB, COOTBETCTBYET 3asBJIEHHON TeMe W B TMOJHOW Mepe e€ pacKphIBaerT,
uH(OpPMAIIMU TIPEJICTABIIEHO HEJIOCTATOYHO; B OTAEIBHBIX CIydasx HapylleHa
JIOTHKA B U3JI0’KEHUU MaTepuaa, U3JI0KEHUE MaTepralia He COBCEM JOCTYITHO.

1 Gam: yyacTre B ITUCKYCCHH.

KonrpoabHasi padora Nel
(mo paznenam Nel-9)

Bapuanm Nel

bazoesuviii yposens:

Nel. ITpouunTaiite nnepedyeHb NOHITUHM, C KOTOPBIMH BbI BcTpeyanuces B Kypce
busuku: gucmiepcus cBeTa, KoHBeKnus, rpamyc Llembcus, om, dotorddexr,
HaIpsDKEHHUE, CAHTUMETD.

Breigenute cpenu STUX TOHATHM JBe Tpymnmel 1o BbiOpaHHOMy Bamu
npu3HaKy. B kaxmo# rpymnmne A0HKHO ObITh HE MEHEe IBYX MOHATUH. 3anuIINTE B
TaOJIMILy Ha3BaHUE KaXOW rPYIIbI U MOHATHS, BXOASIINE B 3Ty TPYMILY.

Otger:

HaspaHHe Tpynnel HOHATHIH [lepeueHs noHATHIH
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Ne2. Breibepure 1Ba BEpHBIX YTBEPXKICHUS O (PUBHUECKUX SIBICHUSX,
BEJINYMHAX U 3aKOHOMEPHOCTSX. 3alUIINTE B OTBETE UX HOMEpA.

1) ITox Bomoit MeHblIIee JaBlIeHUE TIepeaacTcsi BHU3, a 0OJIbIliee — BBEPX.

2) TemmnepaTypa KHUIEHUS KUJIKOCTH €CTh XapaKTEPUCTHUKA TOJBKO
KUIKOCTH, HE U3MEHSIEMast HUKAKUM CTIOCOOOM.

3) Cuna JlopeHlla He ACHCTBYeT Ha 3apsiKEHHbIE YaCTHUIIbI, BJIETAIOIIHE
napauiesIbHO JTUHUSIM UHIYKIIUU OJTHOPOTHOTO MAarHUTHOTO TOJIS.

4) Jludpakuuss paguoBOIH HUKOTJa HE HaOMIOJanach BCIEACTBUE HX
OOJIBIIION JJIMHBI BOJTHBI.

5) Kpurnueckass macca BelleCTBa — MUHUMaJlbHas Macca PaJluOaKTHUBHOTO
BEIIECTBA, HEOOXOoAMMas ISl Hayajla caMOIOICPKUBAIONICHCS EMHON peakiuuu
JEJICHUA.

Otger:

No3 MaccuBHBIN Tpy3 MOJABEIICH HA TOHKOW HUTH 1 (CM. pUCYHOK).

CHu3y K Tpy3y HOpHUKpeIJieHa Takas ke HuUTh 2. UTo mnpou3oinér, eciu
MEJIJIEHHO TSHYTh 32 HUTH 27
Otger:

Ned4. TBépaplii HapTaANIMH MENJEHHO HArpeBajd B COCYJl€ Ha CHOUPTOBKE. B
TAaOMUIE TPUBEACHBI PE3yJbTaThl W3MEPEHUI €ro TeMmIepaTypbl C TEYEHHEM
BPEMEHU.

Bpemsi, MuH. 0 2 4 6 8 10 12 14

Temneparypa, [/C |70 76 80 80 80 82 88 95

B kaxoMm(-ux) arperaTHOM(-bIX) COCTOSTHHH(-SX) HaXOIWICS HaQTAIHH depes3
6 MHH. ITOCJIE Hayajaa U3MEpPEHUIN TeMneparypol?
Ortger:

No5. N3o0Opa3ute Ha pUCYHKE JIMHUU HANPSKEHHOCTU DJICKTPOCTATUYECKOTO
MOJIS1 IBYX HETOJABMKHBIX TOUYECUHBIX PA3HOMMEHHBIX 3aps/10B.
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OrtBerT:

No6. SAnpo aroma copepxkut 148 HeiltpoHoB u 94 mnporona. Mcnonb3ys
dbparment [lepuoamueckoii cuctemsl demenToB .M. MennaeneeBa, onpenenure
Ha3BaHME DJIEMEHTA, OJIMH U3 U30TOIIOB KOTOPOTO UMEET TAKOM COCTAB sA/Ipa.

Th

Topwii

232,038

90 Pa

91
[231]

[porakTiamit

Ypan

92
238,03

93

[237]
Henrrynuii

Np

Pu

94
[242]

[Lnyronnii

Am

95
[243]

Amepuinii

Cm

Kiopnii

96
[247]

97
|247]

beprnii

Bk

EEE
[249]

Kamndopuuii

OTtBeT:

Ne7. ABTOMOOMIIBL Ha OOJBIION CKOPOCTH BbheXall Ha «ropOaThlily MOCT, IpH
TOM CKOPOCTb €T0 JIBHIKEHMSI IO MOCTY OCTA€TCSI MOCTOSIHHOW MO MOJYNIO (CM.

PHUCYHOK).

Kak m3MeHHUIUCh B BEpXHEH TOYKE MOTCHIMATbHAsI YHEPrUs aBTOMOOWIIS, a
TaK)KE CHJIa TSDKECTH, JEHCTBYIOIIAas Ha aBTOMOOWIIb, 1O CPaBHEHHUIO C TEM,
KaKUMU OHHM ObUTH Ha TOPU30HTAILHOM YUYacTKe IOPOTH?
orpeaenuTe

s

N3MCHCHMS .

Kakaou

1) yBennumiach
2) yMEHBUINIACH
3) HE U3MEHMIaCh
3anumure B TaOMUIy BhIOpaHHBIE HUQPPBI Uil KaXA0W (PU3NYECKON BETUUYUHBI.
[{udpsl B 0TBETE MOTYT OBTOPSITHCS.

OTBeT:

BCIIMYNHBI

COOTBETCTBYIOLIUNI

XapakTep

HOTGHIII/IaJIBHaH OHCPIUA

Cuiia TSIKECTH
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Neo8. B kaTyliky 2, 3aMKHYTYIO Ha TaJIbBAHOMETP, BHOCAT HHXKHUI TOPEII
KAaTYIIKH |, MOAKIIFOUEHHOM K UCTOYHUKY TOKa (puc. 1).

Puc.1 Puc. 2

[lpn nBwxenun kKatymiku | B KaTymike 2 HaOMIOIalOT BO3HUKHOBEHHUE
UHAYKIIMOHHOTO TOKAa, KOTOPbI (QHUKCUpyeTCcs ranbBaHOMETpOM. M3Mmensis
HaIpaBJIEHUE U CKOPOCTh IBMKEHUS KaTYUIKU 1, MOMy4aroT rpaduk 3aBUCUMOCTU
MHIYKIMOHHOTO TOKA B KaTyIIKE 2 OT BpeMeHH (puc. 2).

Bri6epute 1Ba BEpHBIX yTBEPKIEHHUSA, COOTBETCTBYIOLUIUX JaHHBIM Ipaduka.
3anuinTe B OTBETE UX HOMEDPA.

1) B mpomexxyTke BpeMEHHU OT #1 10 f2 KaTylika | JBUXKETCS OTHOCUTEIBHO
KATYILIKH 2 paBHOYCKOPEHHO.

2) B npomexytke BpemeHu oT 0 mo #1 karymka | ABUKETCS OTHOCHUTEIIBHO
KaTyIIKU 2 paBHOMEPHO.

3) B npomexxyTke BpeMEHH OT f2 JI0 £3 U3 KaTYIIKH 2 BBIABUTAIOT KaTyIIKy 1.

4) B mpomexyTke BpEeMEHH OT f» O f#3 Karymka | JBHXXETCS OTHOCHUTEIIBHO
KaTyLIKU 2 ¢ MEHbBILIEW CKOPOCTBIO, YEM B IPOMEXYTKE OT 0 110 71.

5) B mpomexyTke BpeMEeHU OT f; JO f3 Karymky | BHOCAT B KaTymky 2
HUKHUM TOPLIOM.

OrTger:

Ne9. BprTankuparomas cuia, ACUCTBYIOIIAS Ha AJIOMUHHMEBBIN LWIMHAD
00béMoM 100 cM?, IOJHOCTBLIO MOIPYKEHHBIN B )KMAKOCTH, paHa (0,8 + 0,1) H. B
KaKylo(-1e) W3 >KMJIKOCTEW, MPEACTABICHHBIX B TaOyMIle, MOT OBITh MOTPYKEH
UUJTUHIDP?

[LTOTHOCTD KHAIKOCTH, KI/M

Kunkocts o

(mpu 1aBiaeHuH | atM. ¥ Temnepatype 20 "C)
Boga 1000
Macao MamuHHOE 900
Kepocun 800
benzun 710

Pryts 13 600

3anuimTe PCUICHUC U OTBCT.

Penrenue:
OrtBer:

NelO. Hccnmenyst 3aBUCUMOCTb YJUIMHEHUS PE3HMHOBOIO JKIyTa OT MAacChl
rpy3a, IOABEHIEHHOIO K JTOMYy XKIYTy, YYEHUK MNPOBEN MATh H3MEPEHHM.
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PCBYJ'ILTaTBI H3M€peHHﬁ NpCcaACTaBJICHbI B Ta6J'II/II_Ie. HOFpeIHHOCTI) HU3MCPCHHUA
MacCChI HpeH€6pe)KI/IMO Majia.

Ne onpiTa Macca tema, T V niuHeHHE
TIPYKUHBL, CM
1 100 1,2+0,1
2 150 1.4=+0,1
3 200 2,5+0,1
4 300 3.8+0.1
5 400 5,0+0.,1

B KkakoM U3 ONBITOB YYEHUK HEBEPHO 3alHCall W3MEPCHHOE 3HAUYCHUC
yUIMHEeHUs? B 0TBeTe 3alUIIMTEe HOMEP 3TOTO OIBITA.
OrTtBeT:

Nell. Yuntens Ha ypoke MpOBEN CIEAYIOMNUNA ONbIT. B akBapuyM OH HaJIMII
BOJBI, OOABUIJI KAIUTI0O MOJIOKA M TIepeMeliall BOJy, YTOObl OHA cTajga MYTHOM.
3atem mpu MOMOIIY MIJIaHTa, OMYIIICHHOTO B HIDKHIOIO YacTh aKkBapuyMma, J00aBHII
pactBop comnu. [ImoTHOCTH pacTBOpa OOJBIIE MIIOTHOCTH BOJIBI, TOSTOMY PAacTBOP
COJM 3aIllOJHWJI HIDKHIOIO 4YacTh akBapuyMa. [Ipum 3TOM KMIAKOCTHM YacTHUYHO
nepeMelaguch Apyr ¢ JIpYyromM, U B akBapuyme oOpazoBajlach HEOJHOPOJHAs
cpena.

BOO4

Kornma yunrens HanpaBuia Ha akBapuyMm JIy4d OT JIA3€pOB, ydalluecs MOTJIU
HaOII0/1aTh X0/ CBETOBBIX JIyUeH.

C Kakoii 1esbio ObLT MTPOBEEH JAHHBINA OTBIT?

OTBer:

Nel2. YcraHoBUTE COOTBETCTBHE MEXIY TEXHHUYECKUMH YCTPONCTBAMHU H
(¢U3NUEeCKUMHU SBJICHUSMH, JEKAlIMMA B OCHOBE TNpHUHIMNA UX JAeictBusi. K
Ka)XJI0M MO3MIMK TEPBOTo CTOJONA MoAOEepHUTE COOTBETCTBYIOUIYIO MO3MIMIO U3
BTOPOTO CTOJOIIA.
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TEXHUYECKHE YVCTPOMCTBA OU3UYECKHE ABJIEHHUA

A) IHKINYECKHH YCKOPHTEID 1) B3auMoO/JeHCTBHE MOCTOSIHHBIX MarHHUTOB
3apsUKEHHBIX JacTHII 2) neicrBHe 3IIEKTPHIECKOT0 OIS Ha
(IIMKI0TPOH) HEIIOJIBIKHYIO 3apsKSHHYIO TacTHITY

b) »mekTpoMarnuTHOE pere 3) Ie#icTBHE MAarHWTHOTO TIONS Ha JABHKYIIYHOCA

3apSKEHHYIO YaCTHUILY
4) B3aHMOJEHCTBHE 3ISKIPOMAarHHTa M JKEIE3HBIX
WX CTAIbHBIX IIPEIMETOB

Otger:

Tlosvluiennwiii yposeHs:

Nel3." DJIC akkymynaropa mypynosépra 21 B. AKKyMyIsSTOp 3aMKHYT Ha
COIIPOTHUBIICHUE 11,7 Om. Onpenenuthb BHYTPEHHEE COIIPOTHUBIICHUE

aKKyMYJISITOpa, €CJIM CHUJia TOKa B 1lenu paBHa 1,5 A.

Nel4.” Uemy paBeH MakCHMAJbHBIH BPALIAIOMIMI MOMEHT CHII, JEHCTBYIOLINX
Ha TPSMOYTOJIbHYI0 OOMOTKY SJEKTPOABHUTaTens, coaepxairyro 120 BHUTKOB
nposoga pasmepoM 3-10° cm?, mo koropoit mpoxoaur TOk cuiod 20 A, B
MarHuTHOM Ioje ¢ uHaykuuen 1,4 Tn?

Kpumepuu oyenxu:
MakcumanbHOE KOJIU4YEeCTBO 0aioB: 25

Nel.

Neo2.

Ne3.

Ne4.

Nes.

Neé6.

Ne7.

Ne8.

Ne9.2

NelO. 1

Nell.1

Nel2. 1

Nel3”. 4 (3agaga ¢ npodecCHOHATBHO-OPHEHTUPOBAHHBIM COIEPIKAHUEM
MOBBIIIIEHHOTO YPOBHS CJI0KHOCTH )

Nel4”. 4 (3amaga ¢ mpodeccHOHATBLHO-OPUEHTHPOBAHHEBIM COJICPKAHUEM
MOBBIIIEHHOTO YPOBHS CJI0KHOCTH)

DN === =N

Cm. obwue kpumepuu oyeHKU KOHMPOIbHOU pabombi.
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IIpomexyTounblii TecT Nel
(o paznenam Ne 2—8)

TecToBble  BONpPOCHI U KPUTEPUU

OILIEHKH,

HCIIOJIB3YCMBIC

TUTST

IIPOMEKYTOUYHOTO TECTa, MPEJCTABICHBI B COOTBETCTBYIOIIEM pasjaene (oHma

OIOCHOYHLBIX CPCACTB.

MeToauka npoMe:KyTOYHOr0 KOHTPOJIA 3HAHUI M0 JMCHUILJIMHE

HpCI[OCTaBJI}II-OTCSI OTYCTHI I10

nabopatopHbiM  paboram  Nel-8

BBITIOJTHAIOTCS KOHTposibHas padota Nel M/MJIN nmpomexxyTtounbiit TecT Nel.

IIpomexyTouHbIii TecT Nel

Memoouka nposederust.

)51

[TapameTpbl METOAMKH

3HayeHue napaMmerpa

KoanyecTBo O1eHOK YeTtsipe

Haszpanus oneHok OTnn4HO
Xopo1io
Y 10BNE€TBOPUTETBHO
HeynoBieTBOpUTENBHO

[Toporu oneHOK

Otnuyno: 18—20 BepHBIX
OTBETOB

Xopomo: 14-17 BepHbIX
OTBETOB

Y nosnerBopurenbHo: 10—13
BEPHBIX OTBETOB
HeynosieTBopuTEIbHO:
MeHee 10 BepHBIX OTBETOB

Hpez:en JJIIATCIIBbHOCTHU BCCTO KOHTPOJIA

90 MunyT

[Ipenen QIUTENBLHOCTH OTBETA HA KA IbIN
BOIPOC

He ycranaBnuBaercs

[TocneroBaTenbHOCTh BHIOOPA Pa3IEIOB [TocnenoBaTenpHas
[TocnenoBaTenbHOCTh BHIOOPKH BOIPOCOB U3 [IpousBosibHas
KQKJI0T0 paszeiia

KonTposmmpyemsbie pa3neinsl 2-8

[Ipennaraemoe KOJIMYECTBO BOMPOCOB U3 OJTHOTO
KOHTPOJUPYEMOT0 pazjena

Paznen No2 — 4 Bonipocos
Paznen No3 — 4 Bonpocos
Paznen No4 — 4 Bonipocos
Paznen NoS — 4 Bompocos
Paznen Ne6 — 1 Bompoc
Paznen No7 — 2 Bompoca
Paznen Ne§ — 1 Bompoc
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‘ [Ipenmaraemoe KOJIMYECTBO BOIIPOCOB | 20

Kpumepuu oyenxu:

Otauyno: 86—100 % BepHbIX 0TBETOB (18—20 BEpHBIX OTBETOR)

Xoporo: 65-85 % BepHbIX 0TBETOB (14—17 BepHBIX OTBETOR)

VY nonerBoputensHo: 50—-64 % BepHbIX 0TBETOB (10—13 BEpHBIX OTBETOB)
HeynoBieTBOPHUTEIbHO: B OCTATIBHBIX ciy4asx (MeHee 10 BEpHBIX OTBETOB)

bannel 3a 3ajaHuMe HE HAYUCISIOTCA NMPU HEBEPHOM OTBETE WIIM TPU €ro
OTCYTCTBHUH.

I[OHOJ]HI/ITCJIBHOC KOHTPOJIbHO€ UCIIBITAHUE

JIOTIOTHUTENIBHOE KOHTPOJIPHOE MCTIBITAHUE MPOBOAUTCS IS OOYJAFOIIIIXCS,
HaOpaBmux meHee 50 GamioB (B coorBeTcTBUM C [lomoxkenuem «O MOIyIBHO-
pPEUTHUHTOBOM cuUcTEME»), (POopMUPYETCS U3 YHCIia OIICHOYHBIX CPEACTB 1O TEMaM,
KOTOPBIE HE OCBOCHBI 00YUYaIOIITUMCS.

29



DoH/ TECTOBBIX 3aJaHUH AJIS IPOMEKYTOYHOT0 KOHTPOJISI 3HAHUH
0 AUCHUILINHE «DU3HKa»

PA3IEJI 2 Mexanuka

Kunemamurxa

Buibepume ooun npasunvnwiti gapuanm omeema
JIuHus, 10 KOTOPOM IBUKETCS TEJI0, HA3bIBACTCH ...
MEXAHUYECKUM JIBUKCHUEM

+Tpaekropueit

MyTEM

IEpEMEILICHUEM

Buvibepume ooun npasunvhbvili gapuanm omeema
Ckopoctb 72 km/4 B CH paBHa ...

+20 m/c

200 m/c

12 m/c

22 M/c

Buvibepume ooun npasunvbHblll 6apuanm omeema
Ot ocrtanoBkm 10 TeaTpa paccrossnue 900 m. /[eBymka nmpomuia 3ToT myTh 3a

15 muH. OHa HLIa €O cCpeHeil CKOPOCTh PABHOM ...
10 m/c

100 m/c

+1 M/c

30 M/c

Buvibepume ooun npasunvhwiii sapuanm omeema

MexaHn4ecKUM IBUKEHUEM TeJla Ha3bIBaeTcH ...

JIMHHUS, TIO KOTOPOU JBUXKETCS TEJO

JUTMHA TPACKTOPUH

JBI)KEHUE a0COJIFOTHO TBEPAOTO Teja

+U3MEHEHUE €r0 MOJIOKEHUS B TPOCTPAHCTBE OTHOCUTENIBHO APYTHUX TEII C
TEUYCHUEM BPEMEHU

Buibepume ooun npasunvhwili gapuanm omeema

Cuas B aBT0o0ycCe, yY4YeHHMK 0TMe4aJl BpeMs MPOXO0KACHUS AaBTO0yca MEKAY
NPHIOPOKHBIMH CTOJI0AMH, YCTAHOBJIECHHBIMH Yepe3 Kax/able 2 KM JIOPOrH.
Oxka3ajiochb, 4TO NMepBbIil KWJIOMETP OH nmpoexaJ 3a 140 ¢, BTopoit — 3a 160 ¢ u

Tpetuili — 3a 100 ¢. Cpeansiss CKOPOCTH AaBTO0yCA PaBHA ...
+15 m/c
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20 M/c
30 M/c
1,5 m/c

Buibepume ooun npasunvhwiti gapuanm omeema

MarepuajbHasi TOYKa — 3TO ...

OYE€Hb MAJIEHBKOE TEJIO

TOYKA HA KOOPJAUHATHOU MPSIMOU

+Teo, pa3MepaMu KOTOPOT0 MOKHO MpeHeOpedb B JaHHBIX YCIOBUSIX JIBHXKCHUS
TEJ0, pa3MepaMu KOTOPOIo HEJIb3s MpeHeOpeyb B TaHHOM 3a/a4e

Buibepume ooun npasunvhbviti gapuanm omeema
Iyt — 3710 ...

IepeMELLECHHE Tella

CMEILEHKE TeJIa B IIPOCTPAHCTBE

U3MEHEHHUE I10JI0KEHUS TeJIa B IIPOCTPAHCTBE
+IJIMHA TPAEKTOPUHU

Buvibepume ooun npasunvHblll 6apuanm omeema

Ilepemeniennem Tesia Ha3bIBAECTCA ...

IIyTh, TPOMJICHHBIA TEJIOM

CMEIIECHUE TeJIa B IIPOCTPAHCTBE

V3MEHEHUE IOJIOKEHUS TeJla B IPOCTPAHCTBE OTHOCUTENIBHO APYTUX TEII €
TEUCHUEM BPEMEHU

+HaIpPaBJICHHBIA OTPE30K MPSIMOM, COSIUHSIOIINN HAYAJIbHOE TTOJI0KEHUE TEIIA C
€ro MOCIEAYOIUM

Buibepume ooun npasunvhbviti gapuanm omeema

YckopeHueM Tes1a Ha3bIBAETCA ...

+BeJINYMHA, paBHAs OTHOLIEHUIO U3MEHEHUSI CKOPOCTHU K MMPOMEXKYTKY BPEMEHH, B
TE€YEHHE KOTOPOro 3TO U3MEHEHHE ITPOU30LLIO

yTh, MPOXOAUMBINA TE€JIOM 3a €AMHUILY BPEMEHU

OBICTpPOTA MEPEMELICHUS Tella

OBICTpOTA JIBUKEHUS TeJla B IPOCTPAHCTBE

Buibepume o0un npasunvbhblil 6apuanm omeema

CKopocTh TOYKH NPH ABUKEHHH C MIOCTOSHHBIM YCKOPEHHEM B JII000i
MOMEHT BPEMEHH BbIYHC/IsIETCs 10 popmy.ie ...

tu=v,+at

v=gt

D=

~ [«i0g ]l
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Buibepume ooun npasunvrsiii gapuanm omeema

YckopeHue cBOOOTHOIO MaJeHUS PABHO ...
+9,8 m/c?

11 m/c?

98 m/c?

0,98 m/c?

Buvibepume ooun npasunvhwiii sapuanm omeema

MoayJib CKOPOCTH JIBHKEHMS TeJIa M0 OKPYsKHOCTH MOKHO HAWTH 1O
dbopmyure ...

v=4rn’R

Buibepume ooun npasunvhsiii gapuanm omeema
CBsi3b MeKIy MOAYJISIMH JTUHEIHON U YIJI0OBOIl CKOPOCTEell BbIPAKAETCS

dopmy.ioi ...
+v=wR

UZ
a=—

R
a=wR

27
w=—

T

Buvibepume ooun npasunvhwiii sapuanm omeema

I[BI/I)KeHI/Ie TCJaa, IPA KOTOPOM €10 CKOPOCTDb 3a J100bIE PaBHbLIC IIPOMEKYTKH

BpeMeHH U3MEHSIeTCs OIUHAKOBO, HA3bIBACTCH ...
MPSMOJIMHEWHBIM PABHOMEPHBIM JBHKEHUEM
HEPaBHOMEPHBIM JIBUKEHUEM

+paBHOYCKOPEHHBIM MPSIMOIUHENHBIM JBUKEHUEM
PaBHOMEPHBIM JABUKEHUEM IO OKPYKHOCTH

Buvibepume ooun npasunvbHblll 6apuanm omeema

JBuKeHHe Tesia, IPU KOTOPOM JIl00asi npsiMasi, IPOBeJleHHAasA B TeJle,
nepeMeniaercsi NapajieIbHO caMoi cede, Ha3bIBACTCH ...
BpaIlaTeIbHbIM JBH)KEHUEM

K0J1e0aTeNbHBIM JIBHKECHUEM

JIBHKECHUEM T10 OKPY>KHOCTH
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+HOCTyrIaTeJII>HI)IM ABHKXCHHCM

Buibepume ooun npasunvhsiii gapuanm omeema

IIpoMexyTOK BpeMeHH, 32 KOTOPBIii TeJI0 COBEpPIIAeT OJAUH MOJIHbII 000pOT,

HA3bIBaETCA ...
+4acTOTOM BpallleHUs
MIepUOJIOM OOpaIlleHUs
YIJIOBOM CKOPOCTBIO
JIMHEMHON CKOPOCTBIO

UHAMUKA

Bvibepume o0un npaunbHulil 6apuanm omeema
HNuepuus — 370 ...

+SBJICHUE COXPAHEHUS CKOPOCTHU ITOCTOSHHON

ABJICHUE COXPAHEHUS CUJIbI [IOCTOSHHOU

SIBJICHUE COXPAHEHUSI BPEMEHU ITOCTOSIHHOM BEJIMYNHOU
SIBJICHUE COXPAHEHUS MTOJI0KEHUS Tea

Bb16epume 0O0UH UIU HECKOJIbKO npasulbHbvlx 6apuarmos onieenia

Cuna usmepsiercs B ...
KT

M/C
+H

2

M
+KF—2
C

Buibepume ooun npasunvHwili gapuanm omeema

Ha npakruke 115 n3MepeHus CUJIbI IPUMEHHAIOT ...
JIMHENKY

CEKYHJIOMED

BECBI

+IIMHAMOMETD

Buvibepume ooun npasunvbHblll 6apuanm omeema
Bropoii 3axkon HeroToHa Beipaxkaercsa ¢popmyioin ...
+F =ma

Fi=-Fs

v=gt

v=y,+at

Buibepume ooun npasunvhwiii gapuanm omeema
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HNmnyasc Tena Bbipaxaercs GopmyJion ...

F=mg
F=ma
+p=my
F=uN

Buibepume ooun npasunvhwiii gapuanm omeema
Tpertnii 3axkon HeroToHa BhIpaxkaercsi pOpMYyJIoH ...

+FA:—FB
F=mg
F=ma

Buibepume ooun npasunvhwiii gapuanm omeema

3aKOH BCEMHUPHOI'0 TATOTEeHHUS BbIpaxkaercs: (pOPMYJIoOH ...
F=ma

+F=G

F=uN
F=kx

mm,
2
R

Buvibepume o0un npasunvbHblll 6apuanm omeema
IlepBasi KocMHU4YecKasi CKOPOCTb PABHA ...

+tu, = G%

L, :G£
M

v, = G%

) =G%

Buvibepume ooun npasunvhwiii sapuanm omeema

B nHepumnaJbHON cuUcTEMe 0TCYETA OPYCOK MAacCOil M HAYUHAET CKOJIb3UTH €
YCKOpPEeHHeM BHU3 M0 HAKJIOHHOM IJIOCKOCTH. Moay/ib paBHOAEHCTBYOLLEH
CIJI, IefiCTBYIOIIIUX HA OPYCOK, PABEH ...

mg

F

Tp
+ma

N
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Buibepume ooun npasunvrsiii gapuanm omeema

Me:xny AByMsl OTHOPOAHBIMH IIAPAMM CHJIA TATOTEHUS] YMEHbIIHUTCH B 4
pa3a, ecJId pacCTOsIHUE MeKAY HEHTPAMH LIAPOB ...

+yBeIU4YuTh B 2 pasa

YMEHBIIINTH B 4 pa3a

YMEHBIINTH B 2 pasa

YBEIIMYUTH B 4 pasa

Buibepume ooun npasunvhwiti gapuanm omeema

I'py30Boii 4 J1erkoBOii aBTOMOOMJIM CTOJIKHYJ/JIHCh. Macca rpy30Boro
aBTOMOOMJISI 3 TOHHBI, a JIErKOBOro 1 ToHHA. F —3T0 cuJjia yaapa, KOTOPYIo
HCHBITAJ JIETKOBOI aBTOMOOWJIb, IIPH 3TOM IPY30B0ii ABTOMOOM/Ib HCIIBITAJ

CIJy yAapa ...
F

2
r
3

3F
+F

Buibepume ooun npasunvhbviti gapuanm omeema

IIpu MexaHU4YeCKOM JABHIKEHUH TeJIa COBIAAAIOT 110 HANIPABJICHHIO ...
+cuaa u yCKOpeHue

YCKOPEHHEC U IIEpEMEIICHUE

YCKOPEHHE U CKOPOCTh

cHia U CKOPOCTh

Buibepume ooun npasunvHwili gapuanm omeema

Ha Tonkoii HuTH 1 moaBenieH MmaccuBHbI rpy3. K rpy3y npukpensiesa rakasi
’ke HUTDb 2. Eciin MeJIeHHO TAHYTh 32 HUTh 2, TO 000pBeTcH ...

TOJIBKO HUTH 2

HUTH | ¥ HUTH 2 OTHOBPEMEHHO

+TOJIBKO HUTH |

100 HUTH 1, TMOO HUTH 2 B 3aBUCUMOCTH OT MaccChl rpy3a

Buvibepume ooun npasunvhsiii gapuanm omeema

Ha Ttonkoii HuTH 1 noaBemeH MaccuBHbIi rpy3. K rpy3y npukpeniena takas
’ke HUTh 2. EcJin pe3ko nepHyTh 32 HUTH 2, TO 000pBeTCH ...

+TOJIBKO HUTH 2

HUTH | ¥ HUTH 2 OJTHOBPEMEHHO

TOJIbKO HHTH 1;

1160 HUTH 1, TMOO HUTH 2 B 3aBUCUMOCTH OT MACChl Ipy3a
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3aKOHbl COXPAHCHUA 8 MEXAHUKE

Buvibepume ooun npasunvhbviti gapuanm omeema

Cuibl, ¢ KOTOPBIMH TeJIA CUCTEMbI B3aUMOEHCTBYIOT MEKIY C000H,
HA3bIBAIOT ...

BHEIIHUMHU CUJIaMU

+BHYTPEHHUMU CHJIaMU

HEKOHCEPBATUBHBIMU CHJIaMU

KOHCEPBAaTUBHBIMHU CUJIAMU

Buibepume ooun npasunvhsiii gapuanm omeema

Cuiia, BO3HUKAWOIIAA NPHU JeopMaliy Tejia, Ha3bIBAeTCA ...
CUJION TSKECTHU

+CHJION yIpyrocTu

BECOM TeJla

cuio JlopeHna

Buvibepume 00uH unu HeCcKOIbKO NPABUNLHBIX 8APUAHMOE OMEEmMA
MomuHocts B CU BbIpaKaeTcs B ...

H

JIx

+BT

+JIx/c

Buibepume ooun npasunvhwiti gapuanm omeema
IHoTeHuMaabLHAs JHEPTUA YIPYToro Ae(popMUPOBAHHOIO TeJIa BbIPAKAETCs
dopmy.ioii ...
mgh

]OCZ
+—

2

FS

mv

2

Buibepume ooun npasunvhwiii gapuanm omeema
KuneTrnyecko JHeprue Ha3bIBaeTCsl BEJIMYUHA, PaBHAA ...
mgh
IOCZ

2
FS

mo’

2
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Buibepume ooun npasunvhwiii gapuanm omeema
IoTeHunabHAsA JHEPTrUsA B3aMMOACCTBUSA TeJIa M 3eMJIM BbIPAKAETCH
dopmy.ioii ...
+mgh
kx2
2
FS

muv

2

Buvibepume ooun npasunvHulll 6apuanm omeema

Cama CTOJIKHYJI CAHKHM ¢ BepIIHHbI TOopKu. Cpa3y nmocJje ToJ4Ka CAaHKH
HMeJIN CKOPOCTh 5 M/¢, a Yy MOJHOKUS TOPKH OHA paBHsIachk 15 m/c. Tpenne
CAHOK O CHer nmpeHeOpexxuMo MaJjio. BeicoTa ropkm paBHa ...

+10 m

I5™m

20 M

25 M

Buibepume ooun npasunvhwiii gapuanm omeema

Hropsb cTONKHYJI CAHKH ¢ BepUIMHBI TOPKU. BoicoTa ropku 10 M, y ee
MOJHOKUSI CKOPOCTH CAHOK paBHsIach 15 m/c. TpeHue caHok 0 cHer
npeHeodpexuMo Mayo. CKOpoOCTh CAHOK Ccpa3y MmocJjie TOJAYKAa ObLIa paBHA ...
10 m/c

+5 m/c

15 m/c

20 m/c

Buibepume ooun npasunvnwiii gapuanm omeema

Tenexka nBukKeTCs CO CKOPOCTHIO 3 M/c. Ee kuHeTn4eckasi sJHeprusi paBua 27
k. Macca Tejie;KKHM paBHa ...

12 xr

15 kr

+6 Kr

8 KT

Buvibepume ooun npasunvHulll 6apuanm omeema

XokkeiiHas mai6a maccoii 160 r sietur co ckopoctsio 10 M/c 0e3 BpameHus.
Ee kuHeTHYeCcKasi JHePrus paBHa ...

12 JIx

6 JIx

5 JIx

+8 JIx
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PA3AEJI 3 MouekysipHas (pU3UKA ¥ TEPMOJAMHAMHUKA

Ocnoegnwte nonoyxycenus MKT

Buvibepume ooun npasunvbHulll 6apuanm omeema

OTHOCHTE/IbHASI MOJIEKYJISIPHAS MacCa BellecTBA BhIpaxaercs (GOpMyJIoH ...

1y

1
lzmoc
m=pV
M =m,N ,
m=m,N

+Mr:

Buvibepume o0un npasunvHblll 6apuanm omeema

MouisipHasi Macca BellecTBa BbIpaxaercss GpopMyJion ...
m
— 0
M, = T

Emoc
m=pV
+M =m,N ,
m=m,N

Buvibepume o0un npasunvbHulll 6apuanm omeema

KosunvecTBO BemecTsa paBHo ...

m
4+

M

SIELIEIE

Buvibepume ooun npasunvHulll 6apuanm omeema

IIpoHuKHOBEHHE MOJIEKYJI OTHOTO Bel[eCTBA B MEKMOJIEKYJISIPHOE

NMPOCTPAHCTBO APYroro BemecTsa Ha3bIBaeTcs ...
BpoyHOBCKUM ABUXEHUEM

+nuddysuen

MPUTS)KEHUEM

OTTaJIKUBaHUEM

Buibepume ooun npasunvhsiii gapuanm omeema
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Mopaeib peajibHOIO ra3a, B KOTOpOil He YYUTHIBAKTCH pasMepbl MOJIEKYJI U
UX B3anMoJieiicTBHe MexKIy cO00ii, Ha3bIBAeTCH ...

KUJIKOCTBIO

TBEPABIM TEJIOM

+uaeaJbHBIM ra3zom

BO31yXOM

Buibepume ooun npasunvhwiii gapuanm omeema
JlaBJjieHHMe UaeaJbHOr0 ra3a Boipa:kaercsi GopmyJiou ...

p =nkT
2 —_
+tp=—nk
'3
_F
=5

Buibepume ooun npasunvhwiii gapuanm omeema
AOcosII0THasI TeMIepaTypa paBHa ...

T=273-t¢
T=t

+T =t+273
T=273

Buibepume ooun npasunvnwiii gapuanm omeema
Cpennsisi KUHEeTHYECKAsl JHEPTUsl XA0THYHOT0 MOCTYNATEJIbHOT0 JIBUKEHU S
MOJIEKYJI ra3a paBHa ...

E=3rr
2
E=mgh
E:mo‘_}z
2
- _kT?
- "

Bb16epume 0O0UH UJIU HECKOJIbKO npasuilbHblx 6apuarmos onieena

YHnBepcaanaﬂ rasopasi NOCTossHHasA paBHa ...
Koiu4ecmeo npasulbHbvlx oneenos. 2

1,38.10°3 A%
K
1

6,02-10” ——
MOJIb
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+8’31I[—>K
MOIBXK

+R=kN,

Buibepume ooun npasunvhwiii gapuanm omeema

IIpouecc u3MeHeHHUs COCTOSIHUA TEPMOIMHAMUYECKOI CHCTEMBI
MAaKpPOCKONMUYECKHUX TeJI PH MOCTOSAHHOM TeMIlepaType Ha3bIBAIOT ...
MU30XOPHBIM

1300apHBIM

+U30TEPMUYECKUM

aanabaTHBIM

Buvibepume ooun npasunvhsiii 6apuanm omeema

IIpouecc n3MeHeHUs1 COCTOSTHUSI TEPMOJAMHAMUYECKOM CUCTEMBbI
MAaKPOCKONUYECKHUX TeJI NPH MOCTOSTHHOM 00beMe Ha3bIBAIOT ...
+HU30XOPHBIM

M30TEPMUYECKUM

anadaTHBIM

HU300apHBIM

Buvibepume ooun npasuivHulil sapuanm omeema

Ipouecc u3MEHEHHsI COCTOAHUS TEPMOTUHAMUYCCKON CHCTEMBbI
MAaKPOCKONUYECKHUX TeJI P MOCTOSTHHOM 1aBJI€HUH HA3BIBAIOT ...
M30XOPHBIM

M30TEPMUYECKUM

aruadaTHBIM

+1300apHBIM

Buibepume ooun npasunvhulll éapuanm omeema

3akoH I'eii-JIroccaka popmyaupyercs ciaeayoumum o0pa3om:

+U1s1 ra3a JaHHOM Macchl OTHOIIEHHE 00beMa rasa K TeMIeparype NoCTOSHHO,
€CJIM IABJICHUE Ia3a HE MEHAETCS

JUIS Ta3a JAHHOW MAcChl OTHOLIEHUE JABICHUS K TEMIIEPATYPE MTOCTOSHHO, €CIU
00bEM HE MEHAETCS

JUISl Ta3a JaHHOM MaccChl MPOM3BEICHNUE JAaBJIEHUS ra3a Ha €ro 00beM MOCTOSIHHO,
€CJIM TEMIIEpaTypa ra3a He MEHSETCS

CPEIHssI KHHETUYECKAst DQHEPIHUs Xa0TUYHOTO IMOCTYIaTEIbHOTO IBUKEHHUS
MOJIEKYJI ra3a IpOoNopLUOHaIbHa a0COIIOTHON TeMIiepaType

Buvibepume ooun npasunvbHulll 6apuarnm omeema
3axon Hlapas popmyaupyercs cjaeaylimmum oopazom:



JUIS Ta3a JaHHOM MacChl OTHOIIICHHE 00beMa Tra3a K TeMIlepaType MOCTOSHHO, €CIIH
JIaBJIEHHE Ta3a HE MEHSIETCS

+117151 Ta3a TaHHOW MAacChl OTHOIICHHE JIABJICHUS K TEMIIEPaType MOCTOSTHHO, €CITN
00BbEM HE MEHACTCS

JUTsI Ta3a TAaHHOW MAcChl MPOM3BEICHNE JABJICHUS Ta3a Ha €ro 00beM MOCTOSIHHO,
€CJIM TeMITepaTypa ra3a He MEHSACTCS

CpeIHSIsI KHHeTUYECKAas SHEPT S Xa0TUIHOTO IMOCTYNATEIBHOTO JIBHKCHUS
MOJIEKYJI Ta3a MPOIOPIMOHATIFHA A0COIOTHON TeMIIepaType

Buibepume ooun npasunvhwiii gapuanm omeema

3akon boinigs-Mapuorra ¢gopmyaupyercs ciaeAyOIUM 00pa3om:

JUISl Ta3a JaHHOM Macchl OTHOILIEHHE 00beMa rasa K TeMneparype noCcTOsSIHHO, €CIliv
JABJICHHE Ira3a HE MEHSIETCS

JUISl Ta3a JAHHOW MAcChl OTHOIIEHUE JABJICHUS K TEMIIEPATYPE MOCTOSHHO, €CIU
00beM HE MEHSETCS

+117151 Ta3a TaHHOW MAacCChl POU3BEICHNUE JIABIICHUS Ta3a Ha €ro 00beM MOCTOSIHHO,
€CJIM TeMIIepaTypa raza He MEHSETCS

CpEeIHssl KHUHETUYECKAsl SHEPrUsl XaOTUYHOTO MOCTYNATEIbHOTO ABUKECHUS
MOJIEKYJI Ta3a IPOMOPLMOHAIbHA A0COIIOTHON TeEMIIEpaType

OcHoeul MepMOOUHAMUKU

Bbl6epume OOUH UTIU HECKONbKO npasulbHsvlX 6apuaHnios omeenia

IIpu pacumvpenuu rasa ...

+Ta3 COBEpIIACT MOJOKUTEIHHYIO paboTy
ra3 coBepIIaeT OTPUIATEIBHYIO paboTy
+paboTa BHENIHUX CHJI OyIeT OTpUIlaTeNIbHA
paboTa BHEIIHEN CUJIBI TTOJIOKUTEIbHA

Buibepume 00ur unu HeckoibKoO NPABUNLHBIX 8APUAHNOE OMEEMA
IIpu c:kaTuu rasa ...

ra3 COBEpIIAET MOJIOKHUTEIbHYIO paboTy

+ra3 coBepIIaeT OTPUIIATEILHYIO paboTy

paboTa BHEHIHUX CUJI OyJIeT OTpUIlaTeIbHA

+paboTa BHEIIHEW CHUIIbI TOJIOKUTEIIbHA

Buibepume ooun npasunvhwiii gapuanm omeema
YaenabHasi TEMJI0eMKOCTb U3MEPHETCH B ...

_|_I[—>£(
kr- C
)

C
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Buvibepume ooun npasunvhwiii eapuanm omseema

st npeBpanieHus KUAKOCTH JIIO00H Macchl m, B3SITOI NPU TeMIepaType
KHIIeHHUs, B ap TpedyeTcs KOJIMYECTBO TEIJIOThI, PABHOE ...

cm (t2 - tl)

qm

+Lm

Am

Buvibepume ooun npasunvhwiii eapuanm omseema
151 TOro 4T00bl HATPETh TEJIO MACCOM /11 OT TEMIIEPATYPHI £, 10

TeMIIepaTypsbl /,, HEO0X0AUMO NepeAaTh eMy KOJIHNYEeCTBO TEII0ThI, PABHOE:
+cm(t2 - tl)

qm

Lm

Am

Buvibepume ooun npasuivHulll 6apuanm omeema

J1st TOro 4ToOBHI PACIIIABUTH KPUCTAJVIMYECKOE TEJI0 MACCOil m, He00X0AUMO
KOJIMYECTBO TEIIOTHI, PABHOE ...

cm (t2 - tl)

qm

Lm

+Am

Buvibepume ooun npasunvHwlll 6apuanm omeema

Kosn4ecTBO Teni0ThI, BbiJejsieMOe IPU CTOPAHUM TOIJIMBA MAaCCOi m, PpaBHO
cm (t2 - tl)

+gm

Lm

Am

Buibepume ooun npasunvhwiti gapuanm omeema
Ennnnna yaeJbHOH TEeMJI0ThHI CTOPAHUA ...

JIx

o

kr- C
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Jx

+
KT’
KT

JIx

Buvibepume ooun npasunvhwiii eapuanm omseema
IIpouecc B TENMJI0M30JMPOBAHHOM CHCTEME, I'/Ie HET TENJI000MeHa ¢

OKPY’Kaled cpeaoi, Ha3bIBAETCH ...
M30XOPHBIM

1300apHBIM

+annabaTHBIM

M30TEPMUAYECKAM

Buibepume ooun npasunvhwiii gapuanm omeema
Koy PunuenT nosie3Horo aeiicTBUA TEMJIOBOI0 JABUTaTeIs BbIPaKaeTcst
dopmy.ioii ...

+1—@
@)
4
m
M-IOO%

1

Buvibepume ooun npasunvbHulll 6apuanm omeema
CyMMa KHHeTHYeCKHMX JHePruii 0ecrnopsI04HOro IBHKEHHUSI BCeX MOJICKYJI
(aToMOB) TeJ1a M MOTEHUUAIbHBIX IJHEPTrUid B3aMMOIeCTBUI BCEX MOJIEKYJI

APYT € IPYIrOM HA3bIBAETCA ...
MMOTEHUINAIBHON SHEPTUEN
+BHYTPEHHEN SHEPTUEH
KUHETUYECKON SHEPTrUeH
paboroit

Buibepume ooun npasunvhsiii gapuanm omeema
YpaBHeHHe TeNJIOBOT0 0ajaHca Bbipakaercsi GopMyJioH ...

+0+0,+0,+...=0

Q:cm(tz—tl)
Q=Am
O=rm

Buvibepume ooun npasunvbHulll 6apuanm omeema
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JHeprus B NPUPOJie U3 HUYEro He BO3HUKAET M He HCYe3aeT, a JIHIIb
nepexoauT U3 0AHOI (popMbI B APYryr0. IT0 GopMyTHPOBKA ...
IIEPBOTr0 3aKOHA TEPMOJNHAMUKHU

BTOPOI'0 3aKOHA TEPMOIUHAMUKHU

+3aKOHA COXpaHECHMS YHEPIrUHU

PABHOBECHOTO COCTOSTHUS

Buibepume ooun npasunvhwiti gapuanm omeema

HN3MeHeHne BHYTPEHHEH YJHEPIruM CUCTEMbI IPH Iepexoae U3 0JHOr0
COCTOSIHMS B IPyroe paBHO cCyMMe pa00Thl BHCIIHUX CHJI M KOJIMYECTBA
TEILUIOTHI, IEPEJAHHOI0 cucTeMe. ITO (POPMYJIHPOBKA ...

+IEepBOT0 3aKOHA TEPMOJANHAMHUKU

BTOPOT'0 3aKOHA TEPMOIAUHAMUKHA

3aKOHA COXpPAHEHUS DHEPTUU

PaBHOBECHOI'O COCTOSIHUS

Buvibepume ooun npasunvhulil 6apuanm omeema
HeBo3M0kHO nmepeBecTH TEI10 OT 00Jiee X0JI0AHOM CUCTeMbI K 00Jiee ropsiuei
NP OTCYTCTBUM JAPYTUMX OJHOBPEMEHHbIX M3MEHEHHI B 00eHX cHCTeMaX MU

B OKPYKaIOIIUX TeJax. ITo GopMyJIMPOBKA ...
MEePBOI0 3aKOHA TEPMOJIUHAMUKH

+BTOPOTr0 3aKOHA TEPMOJIMHAMUKHI

3aKOHa COXPAHEHUS YHEPTUU

PaBHOBECHOT'O COCTOSIHUS

Azpezamuvie cocmoanusa eeuiecmea u_hazoevie nepexoonl

Buvibepume ooun npasunvhwili 6apuanm omeema
KonneHncanus — npouecc nepexo/ja BeniecTsa us3 ...
+1a3000pa3HOro B KUIKOE

YKUJIKOTO B Ta3000pa3Hoe

TBEPIOTO B JKHUJIKOE

KHUJIKOTO B TBEPAOE

Buvibepume o0un npasunvbHulll 6apuanm omeema

IIpu ucnapeHuu B )KUAKOCTH OCTAIOTCH MOJIEKYJbI, Y KOTOPBIX ...
HauOOJbIIas KHHETUYECKasi DHEPrusl

HauOOJbIIasl TOTEHIIMAJIbHASI SHEPT U

+HaUMEHbIIIasi KHHETUYECKast SHEPTUsI

HAaUMEHbIIIasl TOTSHIIMAIbHASI SHEPT U

Buibepume ooun npasunvhsiii gapuanm omeema
BHyTpeHHsIs1 JHeprust MCNAPSOLICHCH KUIKOCTH ...
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YBCIIMUMBACTCS
HE U3MCHSCTCS
+yMEHBIIAaeTCs
IIOCTOSTHHA

Buibepume ooun npasunvhulll éapuanm omeema
Hcnapenue conpoBoxaaercs ...
+II0TJIOIEHUEM TENIOTHI

BBIJICJIEHUEM TETUIOTHI

IOTJIOIIEHUEM YTIIEKHUCIIOTO ra3a

BBIICJICHUEM KUCJIOPOJa

Buibepume ooun npasunvhwiii gapuanm omeema
Konaencauusi conpoBoxaaercs ...
MOTJIOIIEHUEM TETUIOTHI

+BBIICICHUEM TEMIOTHI

MOTJIONIEHUEM YIJIEKHUCIIOTO ra3a

BBIJICJIEHUEM KUCIIOpOJa

Buibepume ooun npasunvhwiil sapuanm omeema
J/laBJjieHMe HACBIIIIEHHOTO NMapa He 3aBUCHT OT ...
TeMIepaTyphbl

MacChbI

IUIOTHOCTHU

+o0BemMa

Buibepume ooun npasunvhwiii gapuanm omeema

AOCOJIIOTHOM BJIAKHOCTBHIO BO3/1yXa WIH IJIOTHOCTHIO BOASIHOTO Mapa
Ha3bIBaeTcH ...

+KOJIMYECTBO BOASHOIO Mapa, coaepxaiierocs B 1 M> Bozayxa
KOJIMYECTBO BOSHOTO Mapa, COAEPIKaIerocs B 5 M> Bo3ayxa

KOJIMYECTBO BOASHOIO Mapa, cojepkamierocs B 10 m> Bozmyxa
KOJIMYECTBO BOASHOIO mapa, cogepxkamierocs B 0,1 m* Bo3myxa

Buibepume ooun npasunvhwiii gapuanm omeema

Kunenue — 370 ...

+mapooOpazoBaHue, MPOUCXOSIIEE BO BCeM 00BhEME KUJIKOCTH MPU TeMIIepaType
KUIICHUS

napooOpa3oBaHuE, MPOUCXOAIIEE C TOBEPXHOCTH KUIKOCTH

nepexo/ BeliecTBa U3 TBEPAOT0 COCTOSTHUS B HKUIKOE

nepexo/ BelecTBa U3 KUAKOTO B TBEP/O.

Bbz6epume HEeCKOJIbKO npasujlbHblX 6dpudaHnios omeemada
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i1 onpenesieHns BJAKHOCTH BO3AyXa MOJIb3YKOTCH TAKUMH NPUOOpaMu, KaK

CIIUIOMETPBI
+TUTPOMETPHI
+IICHXPOMETPHI
BOJIBTMETPBI

Buvibepume ooun npasunvhwili 6apuanm omeema
OTHOCUTEJBLHYIO BJIaKHOCTH BO3yXa MOKHO U3MEPUTH C MOMOIIbIO Ipudopa

o

o
SfEc
£ fes]
3='ze
e
i=l=o

i

Ee

al |H i

Buibepume ooun npasunvrwiii gapuanm omeema

Yem BbIlIE TEeMIEPATypa KUIIEHUsI, TeM OoJIblIIe ...
00BeEM

+BHEIIHEE JaBICHHUE

Macca JKHIKOCTH

IUIOTHOCTD JKUIKOCTHU
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Buvibepume ooun npasunvhsiii gapuanm omeema

IHoxnuMmasich B ropbl, aTMOC(pepHOE 1aBJICHUE ...
+yMEHbBIIACTCS

YBEIIMYUBACTCS

HE U3MEHSETCS

OCTaeTCs MOCTOSHHBIM

Buibepume ooun npasunvhwiii gapuanm omeema

Ilap cranoBUTCS MeperpeTbiM TOIrAA, KOT/AA ...

TeMIlepaTypa rnapa HUKe TEMIIEPATYPhl HACKIIICHUS IIPU TOM K€ JTaBICHUU
TeMIieparypa napa paBHa TeMIepaType HachIIEHUs IPU TOM K€ JTaBIICHUU
+TemMnepaTypa rnapa Bblllle TEMIEPATYPhl HACKIIIICHUS MIPU TOM K€ JTaBICHUU
JIABJICHUE YBEIMUYUBACTCS

Bb16epume HECKOJIbKO npasulbHblX 6aPpUAHMO6 omeemda

Macca napa usmMeHsercsl IpU U3MEHEHHH ...
+TemMnepaTypsl I1apa B 3aKpbITOM COCY/JIE
+00BbeMa Ipy MOCTOSSTHHOW TeMIepaType
JABJICHUS IIapa

IUIOTHOCTH Mapa

Buvibepume ooun npasunvnwlii 6apuanm omeema

C yBean4eHHeM OTHOCHTEIbHOM BJIAKHOCTH PA3HOCTh MOKA3AHUH CYXO0ro U
BJIAKHOI'0 TEPMOMETPOB IICHXPOMeETpa ...

+yMEHBIIUTCS

YBEITUYUTCS

HE U3MEHUTCS

Buvibepume ooun npasunvhwili 6apuanm omeema

JHePrusi NOBEPXHOCTHOT0 HATSIKEHUSI CJIOSI JKMIKOCTH MPONMOPIHOHAIBHA
ero ...

+IUIoOLIAau

JUTAHE

TEMIIEpaType

00beMy

Buvibepume ooun npasuivHulll 6apuanm omeema

SIBJjieHNe MCKPHUBJIEHUS CBOOOHOM MOBEPXHOCTH KUAKOCTH Y NOBEPXHOCTH
TBEPAOIo TejIa Ha3bIBaeTCH ...

HECMA4YMBaHUEM

KaITMJUIIPHOCTBIO

+CMa4YrBaAaHUEM
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BA3KOCTB.

Buvibepume ooun npasunvrwiii gapuanm omeema

Hpouecc nmepexoaa semecrea U3 KPUCTALIHYECKOT0 COCTOAHUA B JKH/IKOE

Ha3bIBAIOT ...
UCIIApEHUEM
KOHJICHCaluen
+IJ1aBJIEHUEM
KpUCTAJIIM3aluen

Buibepume ooun npasunvhwiii gapuanm omeema
CyOoaumanus — 3710 ...

+1epexo/] U3 KpUCTAJUIMYECKOr0 COCTOSIHUSA B ra3000pa3HoOe
nepexo U3 )KUIKOr0 COCTOSIHUSA B ra3000pa3Hoe

nepexoi U3 ra3000pa3HOro COCTOSHUS B KUJIKOE

Nepexo/i U3 KPUCTAIITUYECKOTO COCTOSIHUS B JKUJIKOE

Buvibepume ooun npasunvbHulll 6apuanm omeema

Kuakocrsn ...

+coxpansieT 00beM, HO He COXpaHseT GopMy
coxXpaHsieT U 00beM, u popmy

HE COXpaHseT 00beM, HO COXpaHsIET PopMy
HE COXpaHseT HU GopMy, HU 00BEM

Buibepume ooun npasunvrsiii gapuanm omeema

IloBepxHOCTHOE HATSIZKEHUE BbIpa:kaeTcs GpopmyJioii ...

Al
E=—

Bvlbepume HecKobKO NpasuibHbIX 8APUAHMOE OMEemda
Bpemsi ocension sKU3HU MOJIEKYJIBI ...

+yMEHBIIAETCS MIPU HArPEBAHUU JKUIKOCTH
YMEHBIIIAETCS IPU OXJIAKIECHUN KUJIKOCTH

BCETrJ1a TOCTOSTHHO

+3aBUCHT OT BA3KOCTH KUJIKOCTH

Buibepume ooun npasunvhsiii gapuanm omeema
KpaTtkoBpeMeHHbIH 0JIM:KHUI TOPSIAOK 0XBATHIBAET ...
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10 MOEKyISIPHBIX CIIOEB
100 MoneKyasIpHBIX CIIOEB
+2—3 MOJIEKYJIAPHBIX CJIOS
50 MONEKYISAPHBIX CIIOEB

Buibepume ooun npasunvhulll éapuanm omeema

Hamub6oJ1ee ciiadblii THII CBSI3eH B IPUBEJIEHHOM CIIMCKE ...
VMOHHAas CBA3b

aTOMHas CBS3b

METAIINYECKAS CBA3b

+MOJIEKYJISIpHAS CBS3b

Buvibepume ooun npasunvhsiii 6apuanm omseema
KoBajieHTHOH Ha3BIBAIOT ...

HMOHHYIO CBSI3b

+aTOMHYIO CBSI3b

METAJITHYECKYIO CBS3b

MOJICKYJISIPHYIO CBSI3b

Buibepume ooun npasunvrsiii gapuanm omeema

JedopMmanust Ha3pIBaeTCs YIPYIOi, €CJIH ...

+1ocie npeKkpaleHus 1eMCTBUS BHEIIHUX CUII TEJIO PUHUMAET IIEPBOHAYAIBHYIO
dbopmy unm pazmep

nedhopMaIii COXPaHSIIOTCS B TEJIE, MOCTE MPEeKPAICHUS TEHCTBUS BHEIITHUX CHJI
TeMIepaTypa Tejla yMEHbIIAETCS

Macca Teja yBeJIIMYNBaeTCs

Buibepume ooun npasunvhwiii gapuanm omeema
O0beMm Tes1a V npu Temneparype 7 onpeessieTcs cJIeIyIOIUM BbIpaskeHueM

+V:VO(1+,BL‘)

V=V,(2+ pr)
V =1+ pt
V=Vt

Bovlbepume 00uH npasuibHblii 6apUAHn Omeema

JI;iMHA TeJa IPH TeMIepaType ¢ ONpeIesieTcsl BHIPAKEHHEM:
I=1,(2+at)

[=1+at

=1y

+=1,(1+at)

49



Buvibepume ooun npasunvhsiii gapuanm omeema

IIpenenom mMpo4YHOCTH HA3BIBAIOT ...

MaKCUMaJIbHOE HAIIPSKEHUE, BOZHUKAIOLIEE B TEJIE [TOCIIE Pa3pyLICHUS
MaKCHUMaJIbHOE HAIIPSKEHUE, BOSHUKAIOLIEE B TEJIE BO BpEMS pa3pyLLICHHUS
MUHHMAJIbHOE HANPSKEHHUE, BOSHUKAIOILEE B TEJE /10 pa3pyLICHUs
+MaKCUMaJIbHOE HANPSKEHNE, BOZHUKAIOIIEE B TEJE 10 pa3pyLICHUS

Buibepume ooun npasunvhwiii gapuanm omeema

Ecau Tes10 pacumiupsieTcsi 1o BceM HANPABJIECHUAM OAUHAKOBO, TO ...
+f =3a, T.e. KO3Q(HULHEHT 0OBEMHOT0 PACIIUPEHUS TBEPAOTO Tella PaBEeH
YTPOEHHOMY KO3(DPUIMEHTY JIMHEUHOTO PacCIIUPEHUs

p=2a
=«
F =15

PA3JIEJI 4 DjieKTpOAMHAMMKA

nekmpocmamurxa

Buvibepume o0un npasunbHblll 6apuanm omeema

I[Ho/105KUTEJIBbHBIM CUMTACTCH 3aPS/] JIEMEHTAPHBIX YaCTHIL:
DIIEKTPOHOB

+IIPOTOHOB

HEUTPOHOB

MOHOB

Buibepume ooun npasunvhulll 6apuanm omeema
OTpunaTeJbHBIM CYUTACTCH 3aPAL JJIEMEHTAPHBIX YaCTHIL:
+3JIEKTPOHOB

IIPOTOHOB

HEUTPOHOB

MOHOB

Buibepume ooun npasunvhwiii gapuanm omeema

K yactunam, He MMEIOIIUM YJIEKTPHUYECKHUA 3apsi, OTHOCATCH ...
AIIEKTPOHBI

IIPOTOHBI

+HEUTPOHBI

VIOHBI

Buibepume ooun npasunvrwiii gapuanm omeema
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JJ1s oOHapyKeHUsl JIEeKTPUIECKOTr0 3aps/ia UCIOJIb3YIOT NPUOOP, KOTOPBI

Ha3bIBAIOT ...
+2JICKTPOMETP
IICUXPOMETP
CHUIOMETP
TUTPOMETP

Buibepume ooun npasunvhwiii gapuanm omeema
3akon Kysona Beipaxkaercsi popMyJioi ...

F=uN
F=mg
+F:k‘q1H2‘12‘
r
F=mgh

Buibepume ooun npasunvhwiii gapuanm omeema

Hanps:xeHHOCTD 3J1eKTPUYECKOT0 MOJisl BhIpaxkaeTcs: (opmyJioi ...
KOJIUYeCmB80 NpasuibHblX omeemos: 1

—

+E:E
q
A=qEh
2
g
2
E =mgh

Buibepume ooun npasunvhwiii gapuanm omeema

B MeTaJssiax HoCUTEJISIMH CBOOOTHBIX 32PSA/I0B ABJISIOTCA ...
MIPOTOHBI

+3J1EKTPOHBI

HEUTPOHBI

MTO3UTPOHBI

Buibepume ooun npasunvrsiii gapuanm omeema
JAudiiekTpuyeckass NPOHULAEMOCTb CpeAbl BbIpaxaercs: (pOpMYyJIoH ...

ve=to

E
c=<L
U
E=Y
d
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ge,E’
®, ==

Buibepume ooun npasunvhwiii gapuanm omeema
JIEKTPOEMKOCTh JIBYX IPOBOJHNKOB BbIpaxaeTcs popMyJioii ...

E =

oy |2

rc=4L

U
E=Y
d

g, E’
®, ==

Bb16epume HECKOJIbKO npaesuUslbHblX 6aPpUAHMO6 omeemd

IIpu napajieJJbHOM cOeIMHEHUM KOHACHCATOPOB B 0aTaper, eMKOCTh TAKOM
OaTapem Oyjaer paBHa ...

Q06Lu
U
+Con =C+C,+C+..+C,

+ COGLL[ =

Bb16epume HECKOJIbKO npasuUlbHblX 6aPpUAHMO6 omeemda

IIpu nocienoBaTeIbHOM COEIMHEHUU KOHIEHCATOPOB B 0aTapero, eMKOCTh
Takou 0atapeu Oyaer paBHa ...

_ Q06Lu
obmy U
Cor =C+C,+C+...+C,
1 U
+—=—
C06Lu Q06Lu
1 1 1 1 1
=t —t—+.—
C06111 Cl C2 C3 Cn

Buvibepume ooun npasunvhuili 6apuanm omeema

Pabora cua AJIEKTPOCTATUYECCKOTO IMOJIA NIPHU MEPEMEIICHUH 3ameeHH0171
YacCcTHIbI U3 OHHOﬁ TOYKH B APYI'y10 HE 3aBUCHUT OT ...
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+(opmbl TpaekTOpUU

HAYaJILHOTO TTOJIOKEHUST YaCTHIIbI

KOHEYHOTO TOJI0KEHUS YACTHUIIBI

HAYAJIBHOTO ¥ KOHEYHOTO TIOJIOKCHHS YaCTUIIBI

Bvibepume ooun npasunvnwiii 6apuanm omeema
PaboTa cuJi1 3JIeKTPOCTATHYECKOI0 OJIA MPH NepeMeleHNH 3aPSKeHHO M

YacTUIIbI U3 OJJHOH TOYKHU B IPYTYI0 3aBHCHT OT ...
(bOopMBI TpaEKTOpUHU

+HaYaJIbHOTO M KOHEYHOTO MOJIOKEHUS YaCTHIIBI
HAYaJIbHOTO MOJIOKEHHS YaCTHIIBI

KOHEYHOTO TOJI0KEHUS YaCTHUIIBI

Buvibepume ooun npasunvbHulll 6apuanm omeema

Hanps:keHHOCTH J1eKTPUYECKOro MoJs ...
+HarnpasJieHa B CTOPOHY YOBIBaHHS MTOTCHIIMATIA
HampaBiieHa B CTOPOHY BO3pacTaHUs MOTEHIHAIA
HE MMEET HaIpaBIICHUS

CKaJIsipHAs BEJTUIHHA

Buvibepume ooun npasunvhwiii 6apuanm omeema

Kak usmMeHuTCH cHJIa B3aUMO/EeiCTBHUS ABYX TOUEYHBIX 3JIEKTPHUYECKUX
3aps/10B IPU YMEHbIICHUN PACCTOSTHUS MEXKIAy HUMHU BABOe?

He n3zmenurcs

+¥YBenuuurcs B 4 pasza

YmenbmnTcs B 4 paza

YMenbmuTCA B 2 pasza

Bovibepume 00uH npasuibHulll 6apUaHm omeema
Y10 MOKHO cKa3aTh 0 3apsAAax JAHHBIX MIAPUKOB? (CM. puC.)

O6a mapuka 3apsiHKEHbI OJIOKUTETEHO

O6a mapuika 3apsiKEHbl OTPULIATEIIHHO

+OIMH MapuK 3apsKEH TOJI0KHUTEIBHO, IPYTOi — OTPHUIATEIIBHO
[Ilapuku UMEIOT 3apsiIbl OJHOTO 3HAKA

Buvibepume ooun npasunvbHblll 6apuanm omeema

Kak n3MeHHUTCS HANPSAKEHHOCTh 3JIEKTPUYECKOI0 MOJI1 B HEKOTOPOH TOYKe
OT TOYEYHOr0 3apsiia NPHU YBeJUYeHNH 3apsaa B 4 pa3a?

YBennuures B 16 pa3s

YBenuuurcs B 2 paza
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+¥YBenuuurcs B 4 paza
He uzmenurcs

Buvibepume ooun npasunvnwiii 6apuanm omeema
DJIEeKTPOH MepeMelaeTcs B MoJie, CWIOBbIE TMHUHA KOTOPOT0 MOKA3aHbI HA
pHUCYHKe

»

Buvibepume ooun npasunvHulll 6apuanm omeema

Boi0epuTe npaBuJibHOE YTBePKIeHHE.

[Ipu nepemMelieHrny AMEKTPOHA U3 TOUKHU 2 B TOUKY 3 3JIEKTPUUYECKOE MOJIe
COBEPIIIAET MOJIOKHUTEIbHYIO padoTy

[Ipu nepeMelieHnu 3JIeKTPOHA MO TpaeKTopuu 1-2-3-1 snekTpudeckoe mosie
COBEpIIIAET OTPULIATETBHYIO PAabOTy

+1Ipu nepemenieHnu 31EKTPOHA U3 TOUYKH | B TOUKY 2 3JIEKTPUUYECKOE MOJIe
COBEpIIIAET OTPHUIATENBHYIO paboTy

[Ipu nepeMelieHnu 3JIeKTPOHA U3 TOUKHU 2 B TOUKY 3 3JIEKTPUUECKOE MOJIe
COBEPILIAET OTPULIATENBHYIO padOTy

Buvibepume ooun npasunvHulll 6apuanm omeema
Kaxkoe u3 npuBeIéHHbIX HUKE BHIPAKEHUI XapaKkTepudyeTt padory
IJIEKTPUYECKOr0 MOJIsl 0 NepeMelleHUuI0 3apsaaa?

49
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E-Ad

+qU
E

Ad

Buvibepume ooun npasunvhwiii eapuanm omseema

Kakas pusnyeckasi BeJJMUMHA ONpeae/seTcs OTHOIIEHHEM MOTEHIIMAJIbHOI
JHEPIrUM JIEKTPUYECKOI0 3apsAa B JJIEKTPUYECKOM I10JI¢ K BeJIMYHHE ITOT0
3apsiga?

+1loTeHIMaN 3NEKTPUIECKOTO OIS

HanpseHHOCTh 3JIEKTPUYECKOTO MOJIA

DIJIEKTPOEMKOCTh

PaboTta »ieKTpocTaTHYeCcKoro moJis

Buvlbepume ooun npasunvbHblll 6apuanm omeema
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Bo3aymiHbIi KOHAEHCATOP ONYCKAKT B KEPOCUH € AUIJIEKTPUYECKON
npoHunaeMocToio ¢ =2. Toraa ...

ANEKTPOEMKOCTh KOHJIEHCATOpa YMEHBIIUTCS B 4 pasa

ANEKTPOEMKOCTh KOHJIEHCATOPa YMEHBIIUTCS B 2 pasa

+31IEKTPOEMKOCTh KOH/ICHCATOPA YBEIIUUUTCS B 2 pasza

AIEKTPOEMKOCTh KOHAEHCATOPA HE U3MEHUTCS

Buibepume ooun npasunvnwiii gapuanm omeema

Ecau HanpsizkeHue MexxaAy 00KJIaJKaMI KOH/IeHCAaTOpPa YyMEHbIIUTH B 2 pa3a,
TO JHEPrusl FJIEKTPUIECKOT0 MOl KOHAEeHCaTopa ...

YMEHBIIUTCS B 2 pasza

+yMmeHbIIuTCs B 4 paza

yBEIIMUUTCA B 2 pasa

yBeInuuTcs B 4 pasza

Buvibepume neckonvko npagunbHuiX 6apuanmos omeema

BepHbIMHU yTBEp:KAeHUAMH 0 (PU3MUECKHUX SABJEHUAX, BEJIUIUHAX U
3aKOHOMEPHOCTSIX SBJISIIOTCH CJAeAYIOLINe YTBEePKICHUS U3 MPeAT0KEHHOT 0
CIIMCKA ...

+Hanps>keHHOCTh — CHUJIOBasi XapaKTEPUCTUKA 3JIEKTPUUYECKOTO MOJIS
DIEKTPOCTATUYECKOE MOJIE CO3/IAI0T 3apsiabl, KOTOPBIE IBMXKYTCS PABHOMEPHO B
JAHHOM crcTeMe OTcYeTa

+B u3onupoBaHHOM cucTeMe anredpanyeckas Cymma 3apsiioB BCeX Tel
coxpausiercs

Tena, yepe3 KOTOpbIE NEKTPUUECKUE 3aPS/Ibl MOTYT MEPEXOIUTH OT 3aPSKEHHOTO
TeJa K He3apsHKEHHOMY BCJIEJICTBUE HAJIMYMS B HUX CBOOO/IHBIX HOCHUTENEH
3apsAJ10B, HA3bIBAIOTCS TUAJIEKTPUKAMMU

THocmosaunustil 3nekmpuueckuil moxk. ToKu 6 pa3iuuHbvlx cpeoax

Buibepume ooun npasunvhwiii gapuanm omeema

DIeKTPUYECKHM TOKOM Ha3bIBAIOT ...
+yMOPSI0OYCHHOE IBUKCHUE 3aPSDKEHHBIX YaCTHI]
OecropsI0YHOE TBUKCHUE 3aPsHKCHHBIX YaCTHI
YIOPSIOUYECHHOE IBUKCHUE HEUTPOHOB
OecrnopsiI09HOE IBI>KEHHE HEUTPOHOB

Buvibepume ooun npasunvhwiii eapuanm omeema

3a HanpaBJieHHe TOKA NPUHUMAIOT HANIPABJIEHHE ...
JIBUKECHUSI OTPULIATEIIBHO 3aPS)KEHHBIX YACTHII
+IBH>KEHUS MMOJIOKUTEIIBHO 3apsSyKEHHBIX YACTHII
JBUKEHHSI HEUTPOHOB

OT 0’KHOTO TOJIF0CA K CEBEPHOMY MAarHUTHOM CTPEIIKU

Buvibepume ooun npasunvnwiii 6apuanm omeema
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Cuna Toka BbIpaxxkaercsi pOpmMyJIoi ...

_L
S
[ =nev
_{_[:ﬂ
At
I
y=—
ne

Buibepume ooun npasunvnwiii gapuanm omeema
ILioTHOCTH TOKA BbIpa:xkaercs GopmyJiou ...

+'—i

T=s
!
R=p—
s

=2

At

i
y=—
ne

Buibepume ooun npasunvnwiii gapuanm omeema

3akon OMa 17151 y4acTKa Henu BbIpaskaercsa popmyJioii ...

_Agq
At
1
1=
1= E,
R+r
+[:g
R

Buvibepume ooun npasunvnwiii 6apuanm omeema

3akon Oma 1151 MOJIHOM Lenu BbhIpaxaercs: GOpMyJIoH ...

=Y
R
+1 = £
R+r
7_%q
At
1
1=
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Buibepume ooun npasunvhwiii gapuanm omeema

Enunuuei ygeabHoro conporuBienus B CH aBasercs ...
+OM-M

H/kr

OmMm

M

Buvlbepume ooun npasunvbHulll 6apuanm omeema
3akon [xkoyas-Jlenna Boipaxaercsi pOpMYyJIoH ...

p=A

At
+0Q=I"RAt
=Y

R
A=1Ut

Buibepume ooun npasunvnwiii gapuanm omeema

IIpu nocienoBaTeTbHOM COEUHEHUU MPOBOJHUKOB ...
+1,=1,=1, U=U,+U,

I=1+1,, U=U, =U,

l,=1,=1, U=U,=U,

I=1+1,, U=U+U,

Buvibepume ooun npasunvhwili 6apuanm omeema
IIpu napajieJbHOM coeJMHEHUH IPOBOJIHUKOB ...
l,=1,=1, U=U+U,

+I1=1+1,, U=U, =U,

I, =1,=1, U=U =U,

I=1+1,, U=U+U,

Buvibepume ooun npasunvhwiii gapuanm omeema

B Me)l(I[yHaPOIIHOﬁ CUCTEME €ANHUIL paﬁoTy BbIPpAKalOT B ...

Bt
JIx/c
+]Ix
B

Buibepume ooun npasunvnwiii gapuanm omeema

B MexayHapoaHOI cucTeMe eJMHHUI] MOITHOCTDH BBIPAKAIOT ...

+BT
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JIx
B
A

Buvibepume ooun npasunvhwili 6apuanm omeema

IIpudop, npeaHa3HAYEHHBbIN AJIS U3MEPEHUS IHEPIHUH IJIEKTPUIECKOr0 TOKA
aMIiepmMeTp

BOJIETMETP

+3JIEKTPUUECKUN CUETUUK

BOJIETAMIIEPMET]

Buibepume ooun npasunvnwiii gapuanm omeema

Hanps:KeHHOCTS ...

DHEPTreTUYECKAsl XapaKTEPUCTUKA MOJIA

+CHIJIOBAsk XapaKTEPUCTUKA TOJIS

XapaKTepu3yeT CIoCOOHOCTh ABYX MPOBOJIHUKOB HAKAILIIUBAThH AIEKTPUUECKUN
3apsan

XapaKTepU3yeT AEKTPUUECKUE CBOMCTBA IUIEKTPUKOB

Buibepume ooun npasunvhsiii gapuanm omeema

JAudekTpuyecKkasi IPOHULAEMOCTD ...

+XapaKTEpPUCTUKA CPEIIbl, KOTOPAs OKA3bIBAET, BO CKOJIBKO pa3 cuia
B3aMMOJCHUCTBUSA MEXKIY 3apslaMH B JAHHOM CPEJIe MEHBIIE, YEM B BAKYyME
XapaKTEpUCTHUKA CPEbl, KOTOpas MOKa3bIBAET, BO CKOJIBKO pa3 CHUJIa
B3aMMOJICUCTBUS MEXY 3apsaMu B JaHHOU cpejie Ooblle, Y4eM B BaKyyMe
XapaKTEPHU3yeT CIIOCOOHOCTh ABYX MPOBOJIHUKOB HAKAIIJIUBATh IEKTPUUYECKUN
3apsn

CUJIOBAs XapaKTEPHUCTUKA MO

Buvibepume ooun npasunvHblll 6apuanm omeema

Bo ck0/1bK0 pa3 0TJIMYAIOTCS CONPOTUBJIEHUSI IBYX MeIHBIX IPOBOJ0B, €CJIU
OJIMH M3 HUX MMeeT B 4 pa3a 00JbIIYI0 JJIMHY M B 2 pa3a 00JIbLIYI0 IUI0IIAAb
MOMEPEeYHOro CeYeHus, YeM JAPyrou?

B 8 pa3

B 4 paza

+B 2 paza

B 16 pa3

Buibepume ooun npasunvnwiii gapuanm omeema
Ha pucynke nzo0paxeHna cxema coeJHHEHHs POBOJHNKOB:
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R

Buvibepume ooun npasunvnwlii 6apuanm omeema
Bri0epure npaBuiIbHOE YTBEP:KICHHE.
Pesucrope! R1 u R3 BKiIroueHbI ociie10BaTenbHo.
+Pesnuctopel R1 1 R> BKiIIOYEHBI TapajuiesbHoO.
Pesucropsl R; 1 R3 BKIIFOUEHBI IOCIEI0BATENBHO.
Pesucropsr R1 1 Rz BKIIFOYEHBI IOCIEI0BATENBHO.

Buibepume ooun npasunvnwiii gapuanm omeema

Heo0xoammMo u3MepuTh CHJIYy TOKA B JIaMIle U HANpsiakeHUe Ha Heill. Kak
cjeayeT BKJIYUTDH M0 OTHOLIEHHUIO K JIaMIle aMIlepMeTpP U BOJbTMETpP?
AMIiepMeTp ¥ BOJIBTMETP NapayljIeIbHO

+AmnepMeTp nocieI0BaTeNbHO, BOJIBTMETP NapaJLIEIbHO

AMIEpMETpP U BOJIBTMETP MOCIIEI0BATENBHO

AMnepMeTp napajuieIbHO, BOJIBTMETP MOCIEA0BATENBHO

Bvibepume ooun npasunvnviii éapuanm omeema

Pusnyeckas BeJIHYNHA, XapaKTepu3ywas padoTy CTOPOHHHX CHJI 110
pasaenenulo 3apsaaa 1Ku BHyTpM HCTOYHHKA TOKA, HA3bIBACTCH ...
CUJION TOKa

+3JIEKTPOABWKYILEN CHITON

HaIPSHKCHUEM

CONPOTUBJICHUEM

Buvibepume ooun npasunvHwlli sapuanm omeema

C noBbIllIeHHEM TEMIIEPATYPHI yeJbHOEe CONMPOTUBJIEHHE MOJYNIPOBOAHUKOB
PE3KO YBEINYUBAETCS

+PE3KO YMEHBIIIAETCS

HE U3MEHSETCS

paBHO HYIIIO

Buvibepume ooun npasunvhwili 6apuanm omeema
IIpoBoAMMOCTH MOJIYNPOBOIHUKOB, 00YCJIOBJICHHYI0 HAJINYNEM CBOOOIHbBIX

3JIEKTPOHOB, HA3bIBAIOT ...
JBIPOYHOMN

IIPUMECHOU

+3JIEKTPOHHOU
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COOCTBEHHOU

Buibepume ooun npasunvhsiii gapuanm omeema

JIoOHOpHBIMU IPUMECAMH HA3BIBAOTCA ...

+IPUMECH, JIETKO OTJAOIIHE dJICKTPOHBI U YBEIMYHBAIOIINE YUCIIO0 CBOOOIHBIX
AIEKTPOHOB

MIPUMECH, YMEHBIIAIOIINAE YUCIIO CBOOOTHBIX IJIEKTPOHOB

MIPUMECH, JIETKO 3a0MPAIOITNE DIICKTPOHBI

BCE IPUMECH

Buibepume ooun npasunvnwiii gapuanm omeema

IIpoBOAMMOCTH YMCTHIX MOJYNIPOBOAHUKOB HA3LIBACTCH ...
JBIPOYHOMN

+CcOoOCTBEHHOMN

IIPUMECHOU

AJIEKTPOHHOMN

Buvibepume ooun npasunvHblll 6apuanm omeema

K morynpoBogHHKAM OTHOCHATCH ...
+repMaHuii, KpeMHui, pocdop
BOJIHBIE PACTBOPHI AIEKTPOIUTOB
ia3ma

oensou, mapaduH, cepa

Buibepume ooun npasunvhsiii gapuanm omeema

K npoBogHuKaM OTHOCATCH ...
nia3zma

0eH30:1, mapaduH, cepa

+BCE METaJUIbl U UX CILJIABbI
repMaHul, KpeMHUI

Buvibepume ooun npasunvusiii 6apuanm omseema

Jist mosty4yeHusi JIOHOPHOM MPUMeECH B KPEMHHEBOM MOJIYIIPOBOIHUKE
MOoAOMIET ...

+MBINIBAK

15080107071

repMaHuin

15 ()

Buvibepume ooun npasunvHblll 6apuanm omeema

Jsl moJiy4YeHUsl aKUenTOPHOM MPUMeCH NMOAOM/IET ...
MBIIIbSK

+unauin
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repMaHuu
oz

Buvibepume ooun npasunvhwili 6apuanm omeema

IIapHO03/IeKTPOHHBIE CBA3H KPEMHHUS ...

+I0CTaTOYHO MPOYHBI U IPU HU3KUX TEMIIEPATYyPaX HE Pa3pbIBAKOTCSA
HEJIOCTATOYHO NMPOYHBI U IIPU HU3KUX TEMIIEPATYpPax pa3pbIBAOTCS
JOCTATOYHO MPOYHBI, HO IIPH HU3KUX TEMIIEPATYPaAX Pa3pbIBAIOTCS
HEJIOCTATOYHO MPOYHBI, HO IIPY HU3KUX TEMIIEPATYPaxX HE PA3PBhIBAIOTCS

Buibepume ooun npasunvnwiii gapuanm omeema
IIpu HarpeBaHNu KPpeMHUSI KHHETHYECKAs JHEPTHUs BAJTEHTHBIX 3JIeKTPOHOB

MTOHMKAETCA U HE HACTYNAET pa3pbhiBa OTACIIBHBIX CBI3EU
+II0BBIIIAETCS] U HACTYTAET Pa3pbIB OTACIIBHBIX CBI3EU
ITOHMKAETCA U HACTYNAET PA3PhIB OTAEIIBHBIX CBI3EU

HE U3MEHACTCS

Buvibepume ooun npasunvHblll 6apuanm omeema

B noaynpoBoaHuke n-tumna ...

AJIIEKTPOHBI SIBJISIOTCS HEOCHOBHBIMH HOCHUTEIISIMU 3aps/ia, & JbIPKA — OCHOBHBIMU
Y DJIEKTPOHBI, U IBIPKHU ABJISIIOTCSI OCHOBHBIMU HOCUTEISIMU 3apsija

Y 3JIEKTPOHBI, U IBIPKU SIBJISIFOTCS HEOCHOBHBIMU HOCHUTEJISIMHU 3aps1a

+3JIEKTPOHBI SIBJISIFOTCS OCHOBHBIMHA HOCUTEIISIMU 3apsifa, a AbIPKH — HEOCHOBHBIMU

Buibepume ooun npasunvhsiii gapuanm omeema
B noaynpoBoJHHUKOBOM JHOJE ...

TEpPMaHUM CIIYKUT aHOJOM, & UHAUN KaTOJ0M
+repMaHuil CIIy’KUT KaTOJIOM, & HUHAUW aHOJIOM
Y TEPMaHUM, U UHIWN CIIyKaT KaTOAOM

Y TEPMaHUl, U UHINN CIIy>KaT aHOJAOM

Buvibepume ooun npasunvhsiii 6apuanm omseema
IHoynpoBoAHUKOBBIE BHINPSIMUTEIH ...

+001a1a10T BBICOKOM HAIC)KHOCTHIO U UMEIOT OOJIBIIION CPOK CITYKOBbI
00Ja4at0T HU3KOM HAJIEKHOCTHIO, HO UMEIOT OOJIBIION CPOK CITYKOBbI
00J1aJ1at0T BEICOKOM HAJIEKHOCTHIO, HO UMEIOT MAJICHBKUM CPOK CITYKOBI
00J1aJ1at0T HU3KON HAJIEKHOCTHIO M UMEIOT MAJICHBKUH CPOK CITY>KOBI

Bbl6epume HECKOJIbKO npasujlbHblX 6dpUaAHnos omeema

IIpeumyiecTBa TPAH3UCTOPOB MO CPABHEHUIO € JIEKTPOHHBIMH JIAMIIAMH:
+0TCYTCTBUE HAKAJIECHHOTO KaTO/1a, MOTPEOISIOUIEro 3HAUUTEIbHYI0 MOIIIHOCTh
+MaJble pa3Mepbl
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YyBCTBUTEJIbHBI K IMOBBIIIEHUIO TEMIIEPATYPBI
YyBCTBUTEIIbHBI K JJIEKTPUUYECKUM MEPErPYy3KaM

Bbl6epume HECKOJIbKO npaeBuUsIbHblX 6aPpUAHMO6 omeemd
HeI[OCTaTKI/I TPAH3UCTOPOB:

OTCYTCTBUC HAKAJICHHOI'O KaTo/4d, HOTpe6J'I$IIOHleFO SHAYUTCIIbHYIO MOIITHOCTH

MaJible pa3Mephl
+4yBCTBUTEIBHBI K ITOBBIIIEHUIO TEMIIEPATYPBI
+4yBCTBUTEBHBI K 3JIEKTPUUECKUM MEPETPYy3KaM

Bvibepume ooun npasunvnwiil 6apuanm omeema
DJIeKTPUYECKHIT TOK B ra3ax co31aeTcsl IBHKEHHEM ...
CBOOOJIHBIX AJEKTPOHOB

MOJICKYJT

+3JIEKTPOHOB, MOJIOKUTEIBHBIX U OTPULIATEIILHBIX HOHOB
TBIPOK

Buvibepume ooun npasunvnwiii 6apuanm omeema

Yxkaxute npud0Op, B KOTOPOM MOKHO CO34aTh TOK TOJIbKO B OTHOM
HAINPaBJEeHUU.

Konpaencarop

Pesucrop

+11omynnpOBOAHUKOBBINA U0

Karymka

Buibepume ooun npasunvnwiii gapuanm omeema

IIpouecc BbIIe/IeHNS] BELIECTBA HA JIEKTPOAAaX HA3BIBACTCH ...
AIEKTPOJIMTUYECKON JUCCOLUALINEN

HOHU3AINEHN

+3JIEKTPOITU30M

AJIEKTpU3ALEN

Bvibepume ooun npasunvnwiii 6apuanm omeema
HocurtensimMu 3apsiia B MeTa/Lu1ax ABJISIOTCA ...
CBOOOIHBIE 3JICKTPOHBI

ANEKTPOHBI U HOHBI

+HOHBI

CBOOOJIHBIE 3JIEKTPOHBI U JBIPKH

Buibepume ooun npasunvhwiii gapuanm omeema

IIpouecc co3panust HocuTe el 3apsiia B *KUJAKOCTAX HA3bIBACTCH ...
+3JIEKTPOIUTAYECKON TUCCOLALIUEN

MOHH3aLUEN

AIEKTPOIA3ZOM

ANEKTPU3ALUEH
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Maznumnoe none. In1eKmpoMazHUMHAA UHOYKUUSA

Buvibepume ooun npasunvhsiii 6apuanm omeema

CuJibl, ¢ KOTOPBIMY MPOBOJHUKH C TOKOM JIeHCTBYIOT APYr HA JApYyra,
HA3bIBAIOT ...

SJICKTPUYECKUMU

KYJIOHOBCKUMU

+MarHuTHbIMHU

CUJIaMU BCEMHUPHOTO TATOTCHUSA

Bvlbepume HecKkobKO NpasuibHbIX 8APUAHMOE OMEemda

3a HanpaBJIeHHEe BEKTOPA MATHUTHON MHAYKIMHA NPUHUMAETCA ...
HaIIpaBJICHUE OT CEBEPHOTO Motoca N K I0)KHOMY S MarHUTHOM CTPEJIKH,
CBOOOJIHO YCTaHABIIMBAIOIIECICS B MATHUTHOM T10J1€

HaIlPaBJICHUE IBUKEHUS MOJIOKUTEIBHO 3apSyKEHHBIX YaCTHULL
+HanpasiIeHUE OT I0KHOIO MoJitoca S K ceBepHOMY N MarHUTHOM CTPENKH,
CBOOOJTHO YCTaHABIIMBAIOIICICS B MATHUTHOM T10JI€

+HanpaBJIeHUE MOJ0XKUTENBHON HOPMAJIM K 3aMKHYTOMY KOHTYPY C TOKOM

Buvibepume ooun npasunvhwili 6apuanm omeema

Hanpagsienue B ycTaHABJIMBAIOT € IOMOUIBIO ...
+npaBuia OypaBunka

IIpaBuJia JICBOU PYKH

IIEPBOTO MPaBUJIa NPABOM PYKHU

BTOPOI'O IIpaBUjIa IIPABOU PyKH

Buvibepume ooun npasunvHblll 6apuanm omeema

Ecau HanpaB/ieHHe MOCTYNATEJIbHOI0 IBHKEHUSI OypaBUMKa COBIAJaeT ¢
HanpaBJIeHMEM TOKa B IPOBOJAHNMKE, TO HANMPABJICHHE BPALICHUSI PYYKH
OypaB4HKa COBIAJaeT C HANPABJIECHHEM BEKTOPAa MATHUTHOM MHAYKIUH. ITO
¢popmysupoBka ...

NIEPBOrO MpaBUiia NPABOM PyKH

BTOPOTO IIpaBUJjia MPaBOU PyKH

IIpaBuJia JIEBOU PYKH

+rpaBuiia OypaBumka

Buvibepume ooun npasunvhwiii eapuanm omeema

Ecan 06XxBaTuTh NPOBOJAHUK, JIAJJOHbIO PABOM PYKH, HATIPABUB
OTCTABJIEHHBIH 00JIbI1I0I MaJiel BA0Jb TOKA, TO OCTaJIbHbI€ MaJbIbI 3TOM
PYKM YKAKYyT HallpaBJieHHe CUIOBBIX JMHUMA MATHUTHOTIO TOJISI TAHHOT O

TOKA. ITO (pOPMYJIUPOBKA ...
+1epBOro nNpaBuiia NpaBou pyKu
BTOPOTO IIPaBUJIA IIPABOU PYyKH
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IIpaBuJia JIEBOU PYKH
npaBuia OypaBuMKa

Buvibepume ooun npasunvhwili 6apuanm omeema

Ecau 00XBaTHTH COJICHOMT JIAJOHBIO NIPABOM PYKH, HANIPABUB 4 NajbLa 10
TOKY B BUTKAaX, TO OTCTABJICHHbIN 00/1b1I0M NaJIel] YKAKET HANPABJICHUE
MATrHUTHBIX JJUHMH BHYTPH coJIeHOHIa. ITO (opMyTHPOBKA ...

IIPaBUJIA JIEBOU PYKHU

npaBuia OypaBuHKa

IIEPBOI0O IPaBUJIa IPABOM PYKH
+BTOPOTO IpaBuia IIPaBou pyKu

Buibepume ooun npasunvnwiii gapuanm omeema
3akoH Amnepa Bbipa:xkaercs GopmyJioii ...
+F = I‘B‘lsina

F

M

T IAl

F :% :‘q‘vBsina
I =qgnvS

Buibepume ooun npasunvhsiii gapuanm omeema

Cuna JlopeHua paBHa ...
+F :]‘E‘lsina
F

M

T IAl

+F :%:‘q‘vBsina

I =qgnvS

Buibepume ooun npasunvhvlli 6apuanm omeema
Hanpagsaenue cuisl JlopeHua onpeaessiercs ¢ NOMOIUBIO ...
+npaBuna JIEBOM pyKu

npaBuiia OypaBuuka

IIEPBOI0 MPaBUIa MPABOM PYKH

BTOPOI'O IIpaBUjIa IPABOU PyKH

Buvibepume ooun npasunvHblll 6apuanm omeema

Cuity, 1eificTBYIOIIYIO HA IBHKYIIYIOCH 3apPSIsKEHHYI0 YaCTHILY CO CTOPOHBI

MAardmTHOI'O 1IM0JIsl, HA3bIBAIOT ...
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+cunoit Jlopenua

cuioil Amrepa

CHJIOM BCEMHPHOTO TATOTCHUS
KYJIOHOBCKOW CHJION

Buvibepume ooun npasunvhwili 6apuanm omeema

DJIEKTPHYECKOe 10J1¢ U3MEHSeT ...
+CKOPOCTh U KNHETUYECKYIO JHEPTUIO YACTULIBI
HaIIPaBJICHUE IBUKEHHUS YaCTULIBI

TOJIBKO CKOPOCTh

TOJIBKO KUHETUYECKYIO DHEPTHUIO YaCTHULIBI

Buibepume ooun npasunvnwiii gapuanm omeema

O)IHOpO)IHOC MAargdumTHOEC I10JI€ U3MCHHCT ...
CKOPOCTb U KHHETUYCCKYIO DHCPTHUIO HaCTHUIIbI
+HaHpaBJI€HI/IC JABUOXKCHUS YaCTUIIbI

TOJIBKO CKOpPOCTH

TOJIBKO KHHCTHUYCCKYIO OHCPIUi0 YaCTUIIbI

Buibepume ooun npasunvhsiii gapuanm omeema

XapakTepuCTHKONH MATHUTHOIO NOJISI ABJIACTCH ...
HaIPsKEHHOCTh

+BEKTOP MarHUTHON MHIYKLUH

3apsan

CHJia TOKa

Buvibepume ooun npasunvhwili 6apuanm omeema

MarauTHoe 1oJie BHyTPH COJICHOMAA MOKHO CYMTATH O/THOPOJHBIM ...
€CJIM JYIMHA COJIEHOM/Ia MHOT'O MEHBIIIE €ro JuaMeTpa

€CJIM JUIMHA COJIEHOM/Ia PaBHA €ro JUaMeTPy

+eCiM JUIMHA COJIEHOM1a MHOTO OOJIBIIE €r0 JuaMeTpa

BCEra

Buvibepume ooun npasunvHulli sapuanm omeema
Enunnna MarHuTHOM MHAYKIUU PaBHA ...
H
A-M

1H

H
1—

M
I1H-m

+1

Buibepume ooun npasunvnwiii gapuanm omeema
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MarHMTHbIH MOTOK BbIPpa:kaeTcsi POpmMyJIou ...

+@ =BScoso
F:I‘E‘lsina
B= £y

IAl

F :%:‘q‘vBsina

I

Buibepume ooun npasunvhsiii gapuanm omeema
Bo3Hukaoumuii B 3aMKHYTOM KOHTYPe HHAYKIHOHHBIA TOK CBOUM
MATrHUTHBIM I10JIEM NPOTHUBOAEHCTBYET TOMY H3MEHEHHI0 MATHUTHOI'O

MOTOKA, KOTOPBIM OH BBI3BaH. JTO (p)OPMY/JIHPOBKA ...
IIpaBuJia JIEBOU PYKH

npaBuia OypaBuHKa

IIpaBUJIA ITPABOU PYKH

+npasuna Jlenna

Buvibepume ooun npasunvhwili 6apuanm omeema

I C MHAYKUMH B 3aMKHYTOM KOHTYpe BbIYUCaAsieTcs 0 (hopmy.ie ...
@ =BScosa

F:I‘E‘Zsina
AD
+g =|—
At
— FM
IAl

Buvibepume ooun npasunvHblll 6apuanm omeema

Ennnuunei naaykrtusaoctu B CHU Ha3bIBAIOT ...
1B

Buibepume ooun npasunvhwiii gapuanm omeema
JHeprusi MATHUTHOTO MOJISl TOKA BbIpaxaeTcs GpopMyJioi ...
LI’

WM
2

~ F
E=—
q
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A=qFEd

2

_4q
2C

Buibepume ooun npasunvhwiti gapuanm omeema
N3meHsisicb BO BpeMeHU, MATHUTHOE T10J1e OPOKAAET ...
IIEKTPOCTATUYECKOE TOJIE

+BHUXPEBOE IIEKTPUUECKOE TTOJIE

MOCTOSTHHOE MarHUTHOE T0JIe

TPaBUTALIMOHHOE TOJIe

Buvibepume ooun npasunvbHblll 6apuanm omeema

IlepeMenasi B10JIb KATYLIKH, NOCTOSIHHBIH MATHUT BHU3 (WJIM BBEPX), MOKHO

YBUAE€TDH, YTO, IOKA MAIHUT ABHKETCH, CTPEJIKA raJibBAHOMETPA
OTKJ/IOHSAETCSH, T.€. B KATYIIIKE BOSHUKACT 3JIeKTpI/I‘IeCKI/II7[ TOK. JTO sIBJICHHE

Ha3bIBaeTcd ...
AJIEKTPOCTATUYECKON UHAYKIIUEN
MarHUTHOM UHIYKIUEH
+3JIEKTPOMAarHUTHON MHAYKIIUEH
CaMOMHIYKIIUEN

Buvibepume ooun npasunvhwiii eapuanm omeema

SIBjenne Bo3HUKHOBeHUs JJ{C MHAYKIIUM B TOM 7Ke CaMOM NMPOBOJAHUKE, 10
KOTOPOMY H/IET NepeMEeHHbIH TOK, HA3bIBACTCH ...

AJIEKTPOCTATUYECKON MHIYKIIUEN

+caMOMHYKIHEN

MarHUTHOM UHIYKIUEH

AIEKTPOMArHUTHOW UHIYKIIUEN

Buvibepume ooun npasunvhwiii sapuanm omeema

IAC uHAYKUMH B MPOBOASIIIIEM KOHTYpe Ompeaesaercs ...
MAarHUTHOM MHAYKIHUEN B KOHTYPE

MarHUTHBIM OTOKOM

VMHIYKTUBHOCTBIO KOHTYpa

+CKOPOCTHIO U3MEHEHHUSI MATHUTHOTO MOTOKA

Buvibepume ooun npasunvhsiii 6apuanm omseema
EnnHuna MAarHUTHOM MHAYKIMHA HA3BIBACTCH ...
I'enpu

+Tecna

Bebep

Bart
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Buvibepume ooun npasunvhwiii eapuanm omeema

JIBa mapaJujieJibHbIX IPOBOAHUKA NMPH MPOTEKAHUU B HUX TOKA B
NMPOTHUBOIOJIOKHBIX HAIIPABJIECHUAX ...

IIPUTATUBAIOTCS

+OTTAJIKUBAKOTCA

IIOBOPAYHUBAIOTCS

HEIOABHUKHBI

Buibepume ooun npasunvnwiti gapuanm omeema

J[Ba mapajJieJibHbIX MPOBOIHUKA MPH MPOTEKAHUN B HUX TOKA OJHOIO
HANpPAaBJIEHUS ...

+IIPUTATUBAIOTCS

OTTAJIKUBAIOTCS

MOBOPAYUBAIOTCS

HETIOIBYKHBI

Buibepume ooun npasunvhwiii gapuanm omeema

JIMHUM MArHUTHOH MHAYKUMH OJHOPOIHOT0 MATHUTHOTO MOJIS ...
HCKPUBJICHBI, X TyCTOTA MEHSETCSI OT TOYKU K TOUKE

PacIoJIOKEeHbl XaOTUYHO

+IapaienbHbl IpYyT APYTy

KOHIIEHTPUYECKUE OKPYKHOCTH

Buvibepume ooun npasunvhwiii eapuanm omeema

ITapanieJJbHO MPOBOJAHMKY, 10 KOTOPOMY TeUeT 3JeKTPUUECKHUN TOK,
PACIIOJIOKUIIM JPYTrOM MPOBOAHUK, COCAMHEHHBIH ¢ MCTOYHUKOM TOKAa. [Ipn
3aMbIKAHUM LENH, B KOTOPYI0 BKJIKYEH BTOPOM MPOBOAHUK, POUCXOTUT
cienymwouiee ...

+B 3aBUCUMOCTH OT HAIIPaBJICHUI TOKOB ITPOBOAHUKH JIUOO MIPUTSHYTCS JPYT K
JIPYTy, THOO0 OTTOJIKHYTCS APYT OT ApyTa

MIPOBOJHUKU MPUTSHYTCS APYT K IPYTy

MIPOBOJIHUKH OTTOJIKHYTCA IPYT OT Apyra

COCTOSIHME MTPOBOJIHUKOB HE U3MEHUTCSA

Buibepume ooun npasunvhwiti gapuanm omeema

B karyuike, COeAIMHEHHOM € rAJIbBAHOMETPOM, MepPeMelIAl0T MATHUT.
BeqnynHa HHAYKUMOHHOIO TOKA 3ABUCHT ...

OT TOI'0, BHOCST JIM MarHuT B KaTyIIKY

OT TOT'0, BBIHOCST JIX MarHUT U3 KaTYLIKA

+0T CKOPOCTH IEPEMENICHUS Maruura

OT TOI'0, BHOCST JIM MarHUT B KaTYIIKY WJIHA BBIHOCAT €T0 U3 KAaTYIIKH



Buvibepume ooun npasunvhwiii eapuanm omeema
K MarHuTHO#M cTpe/ike MeJIJIEHHO MOAHECM CIIPAaBa NOCTOSIHHbIN MATHMT,
KaK MOKA3aHO HA PUCYHKeE:
N ]
9 —I1 ]

-

Torga MarHuTHad CTpeEIKa ...

noBepHeTces Ha 90° o 4acoBOU CTpeTKe
noBepHETCs Ha 45° 10 4acOBOU CTpETIKE
+noBepHeTcs Ha 90° MPOTUB YACOBOM CTPEIKHU
OCTAHETCS HETIOABHKHOMN

Bvibepume o0un npagunbHulll 6apuanm omeema

Kakoe W3 npuBeJEeHHbIX HHKE BBICKA3BIBAHMN XapaKTepHU3yeT INOHATHE
3JIEKTPOMATHUTHOM MHAYKIUM ?

SIBneHne, XxapakTepU3yollee JSUCTBUE MAarHUTHOTO TTOJIS HA JBUKYIIANCS 3apsij
+SIBiIeHNE BO3HMKHOBEHUS B 3AMKHYTOM KOHTYpPE DJIEKTPUYECKOIO TOKa IIpU
W3MEHEHUH MarHUTHOTO ITOJIS

SABnenue Bo3HukHOBeHUS D/]C B MpoBOAHUKE MO IEHCTBHEM MarHUTHOIO MOJIS

Buvibepume neckonvko npasunvbHuiX 6apuanmos omeema

B 3aMKHYTOM KOHTYpe 3JIeKTPUYeCKHil TOK NMOSIBJIsIETCS ...
€CJIM MATHUTHBIN OTOK HE MEHSETCS

€CJIM MAarHUTHBIN MOTOK HE PaBeH HYJIIO

+IIpY YBEIMUYEHUU MarHUTHOTO MOTOKA

+IIpU YMEHBIIEHUH MarHUTHOTO TIOTOKA

Buvibepume o0un npasunvbHulll 6apuanm omeema

Cuna Toka B KaTylmike yBeJW4YWwiIach B 2 pas3a. Torma HMHIYKTHBHOCTH
KATYUIKH ...

yBEIINYUIIACh B 2 pa3a

YBEJINYUIIACh B \/5 pa3
YMEHBIIIWIACH B 2 pasa
+HE U3MEHUJIACH

Buvibepume ooun npasunvbHblll 6apuanm omeema

Kak yMeHbIINTh MHAYKTHBHOCTh KATYIIKH C KeJe3HbIM CepACYHMKOM IPHU
YCJIOBHMH, 4YTO radapurbl 00OMOTKHM (€€ JIMHA W TMoONepevyHoe CeYeHue)
OCTAHYTCSI HEU3MEHHBIMHU?

YMEHBIINTH YUCIIO BUTKOB

YMEHBIINTH CUITYy TOKA B KaTYILIKE

+BBIHYTh KEJE3HBIN CEPACUHUK
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YBEeNTUYUTH TONIIMHY OOMOTKHU

Buibepume ooun npasunvhwiti gapuanm omeema

Cuiia TOka B KOHTYpe yBeJHYMJIAch B ABa pa3a. Toraa 3Heprusi MarHuTHOI O
MoJIA KOHTYpa ...

YBEJIIMYMUIIACh B IBa pas3a

+yBeJINYWIIACh B YETBIPE pa3a

YMEHBIIIWIACH B Ba pas3a

HE U3MEHUJIACH

PA3JIEJI 5 KosieGaHusi M BOJIHBI

Mexanuueckue u )JieKmpoMazHumHble KoJ1edanus

Buvibepume ooun npasunvhwiii 6apuanm omseema

MaTteMaTuyecKHii MAaITHUK — JTO ...

rpy3 Maccou m, MOABEIICHHBIA Ha a0COIIOTHO YIIPYToM MPYKUHE, COBEPIIAOITUN
rapMOHHYECKHUE KOJICOAHUS TIO ICUCTBUEM YIIPYTOM CHIIBI

+Mo/1e)1b MaTepUaIbHONW TOUKH, TOJABEIICHHON Ha HEPACTSHKUMOW HEBECOMOM
HUTH

JIBUKEHUE, KOTOPOE MOBTOPSIETCS YEPE3 OIPEICICHHBIE UHTEPBAIBI BPEMEHU
CHJIA, ICMCTBYIOIIAS HA TEJIO CUCTEMBI CO CTOPOHBI TEJI, HE BXOAAIINX B HEE

Buibepume ooun npasunvrsiii gapuanm omeema

IpyKUHHBIA MAITHUK — 3TO

+rpy3 Maccoii m, MOABEIICHHBIA Ha aOCOTIOTHO YIIPYTON MIPY>KUHE,
COBEPIIAIOIINIA TAPMOHHYECKHUE KOJICOAHHUS MO ICUCTBUEM YIIPYTOM CHITBI
MOJIENIb MAaTEPUAIBHON TOYKH, OIBEIICHHON HA HEPACTSKUMOM HEBECOMOW HUTHU
JBUKEHHE, KOTOPOE MOBTOPSAETCS Yepe3 ONPEAECICHHBIE HHTEPBAJIBI BPEMEHU
ChJia, IEUCTBYIOIIAs HA TEJIO CUCTEMBI CO CTOPOHBI TEJI, HE BXOJSIIUX B HEE.

Buibepume ooun npasunvHwili gapuanm omeema
Ilepuoxa koed0anus Bbipaxxkaercs GopmyJiou ...
1

+T =—
v
1
v=—
T
w, =2mv
wy= |8

Buvibepume ooun npasunvhbviti gapuanm omeema
CoOcTBeHHas1 4aCTOTA KOJIe0aAHUH TeJIa, IPUKPEIVICHHOI0 K NPYKHH,
BbIpa:kaercs ¢popmy.ioii ...
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r-1

v

1
v=—

T
+w, =27xv
w= &

Buvibepume nHeckobko npasuibHbiX 6apuanmos omeema
CoOcTBeHHAsl YaCTOTA KOJe0aHHIi MATeMaTHYeCKOIro MasiTHUKA,
BbIpaxkaercs GpopmMyJioi ...

1
T=—

v

1
v=—

T
+w, =27xv
-

Buvibepume ooun npasunvhulii éapuanm omeema

3aTyxanumumMm KoJ1e0aHUAMHU Ha3bIBAKOTCA ...

+KoJie0aHusl TPU HAJIMYUU CUJI COITPOTUBIICHHUS

KOJIe0aHMsl TeJl O/ IEHCTBUEM BHEIIHUX NEPUOINYECKU U3MEHSIOIIUXCS CUIT
Kosie0aHus B CCTEME MO AEMCTBUEM BHYTPEHHHUX CHJI, I1OCJIE TOTO KaK CUCTEMA
BBIBE/ICHA U3 MTOJIOKEHUSI PAaBHOBECUS

JBIKEHUS, KOTOPBIE TIOBTOPSIIOTCS YE€PE3 ONPENEICHHBIE HHTEPBAJIbI BPEMECHU

Buvibepume ooun npasunvrsiii gapuanm omeema

BbIHY)KI[eHHbIMI/I K0JIeOAaHUSIMH HA3bIBAIOTCA ...

KOJICOaHMS IIPpHU HAJIMYKUHU CUJI COIIPOTUBJICHUSA

+xoJie0anus Tel oA ,HGFICTBHGM BHCHIHHUX IICPHUOINYCCKH U3MCHATOIINXCA CHII
KOJICOAHMS B CHCTEME 1o 1 I[GIZCTBHGM BHYTPCHHHX CHIJI, IIOCJIC TOI'O KaK CUCTCMaA
BBIBCJICHA M3 ITI0JIOKCHHA PABHOBCCHA

ABUIKCHUS, KOTOPBIC ITOBTOPAIOTCA HCPE3 OIPCACIICHHBIC MHTCPBAJIbI BPCMCHHU

Buvibepume ooun npasunvhwiii sapuanm omeema

CB000JHBIMY K0JI€0OAHUSIMH HA3BIBAIOTCA ...

KOJIeOaHMsI IPU HAJTUYHUH CHJI COTIPOTUBIICHUS

KOJIeOaHMsI TEJT IO IEHCTBUEM BHEIITHUX TIEPUONICCKUA U3MEHSIOIIUXCS CUIT
JBUKEHHUSI, KOTOPBIE TTOBTOPSIIOTCS YEPE3 OMPEACIEHHBIC HHTEPBAJIBI BPEMEHHU
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+KoJIe0aHNs B CHCTEME oA ,HGFICTBHGM BHYTPCHHHX CHIJI, IIOCJIC TOI'O KaK CUCTCMaA
BBIBCJICHA M3 ITI0JIOKCHHA PABHOBCCHA

Buibepume ooun npasunvhwiti gapuanm omeema
YpaBHeHHe IBHKEHUS MATEMATHYECKOT0 MAITHUKA UMeeT BHJ ...

k
a,=——Xx
m
va =y
[
g
Wy = 7
=1

Buvibepume ooun npasunvbHulll 6apuanm omeema

YpaBHeHMe IBUKEHUS Tejia, KOJIeO I0Ierocs noja aeiicTBueM CHJIbI
yHPYrocTH, UMeeT BH] ...

k
+ta, =——Xx
m
ar:—gx
/
g
Wy =4[
R
r=t
y

Buibepume ooun npasunvhwiii gapuanm omeema

IIpu koJsie6aHusIX Tejia, NPUKPENJIEHHOT0 K NPYKUHE, MOJHASI MeXaHnYecKast
JHeprus Oyaer paBHa ...
2
my,
2
kx2
2

+
2 2
HYJIIO

Buibepume ooun npasunvhwiti gapuanm omeema
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Pe3koe Bo3pacTaHne aMILTUTYAbI BBIHYKICHHBIX KOJIe0aHUil pH

COBIAJCHUH YACTOTHI U3MEHEHMSI BHEIIHEH CHJIbI, IeHCTBYIOIIEHd HA CUCTEMY,

€ 4aCTOTOM ee CBOOOJHBIX K0JIe0aHUH HA3bIBaeTCA ...
+pE30HAHCOM

KoeOaHueEM

CcOOCTBEHHOH YaCTOTOU

MasITHUKOM

Buvibepume ooun npasunvhwiii sapuanm omeema

Moayb Hau00JIbIIEr0 CMENeHUs TeJIa OT MOJIOKEHUS PABHOBECHUS
Ha3bIBaeTcd ...

MIEPUOJIOM

+aMIUTUTY 10U TaApMOHUYECKHUX KOJIeOaHU

4acTOTOH KoneOaHui

dazoit konedbaHu

Buvibepume o0un npasunvbHblll 6apuanm omeema

Enunuunei ndmepenust yactorsl B CU sBasierc ...
+'o
c

q

Buibepume neckonvko npasunbHuIX 6apuanmoe omeema

IToaBemIeHHBI HA HUTH IPY3 cOBepLIAeT MaJible KoJie0anusa. Cuuras
KOJIeOaHUA He3aTYXaIUUMH, YKAKUTE BCe IPaBUJIbHbIC YTBEPKICHHU.
YeM AJIMHHEE HUTH, TEM OOJIbIIE YacTOTa KOJIeOaHu

+11pu npox0KIEHUHN TPY30M IOJ0KEHUS PABHOBECUS CKOPOCTH I'Ppy3a
MaKCHUMaJIbHA

+1'py3 coBeplaeT NEPUOANYECKOE ABUKEHUE

[Tepuon konedaHuii 3aBUCUT OT aMIUIUTYAbI

Buvibepume ooun npasunvbHblll 6apuanm omeema

Kak usmeHnuTcsi nepuoj Kojied0aHuii MaTeMaTH4€CKOr0 MAasATHUKA, €CJIN
JJIMHY HUTH YMEHbIIUTH B 4 pa3a?

YMmenbmuTcs B 4 paza

YBennunrcs B 4 paza

+YMeHnbmuTes B 2 pasa

YBenuuures B 2 pasa

Buvibepume neckonvko npasunvHuix 6apuanmoe omeema
KakoBbI cBOiiCTBA NPOAOJIbHBIX BOJIH?
OTH BOJIHBI MOTYT PacIpOCTPAHATHCS TOJIBKO B ra3ax
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+IIpooabHBIE BOJTHBI MPEJCTABISIOT COOON YePeTyIONTUECS PA3PEIKECHUS U
CXKaTHs

+YacTuubl cpeabl MpU KoJIeOaHUSIX CMENIAIOTCS BIOJIb HAIIPABICHUS
pacpoOCTPAHEHUS BOJTHBI

YacTuel cpebl Mpu KOJACOAHUIX CMEIIAIOTCA MEPICHANKYISIPHO HATPABICHUIO
pacupoCTpaHEHUS BOJHbI

Buibepume ooun npasunvHwili gapuanm omeema

B kakux HanpaBJIeHUSX COBEPIIAIOTCA KOJIe0aHUs B NONepeYHOoi BoIHe?
Bo Bcex nampaBieHusx

TonbKO 10 HANPABJICHUIO PACTIPOCTPAHEHUSI BOJHBI

+ToNbKO MEePEeHIUKYISIPHO PACIPOCTPAHEHUIO BOJTHBI

Cpeau OTBETOB HET IPABUIIBHOTO

Buvibepume neckonvko npasunvhvix eapuanmos omeema

Kaxue U3 nepeuncjieHHbIX HUKE BOJIH AABJSAIOTCS MONepPeYHbIMM?
+BO0JHBI Ha MOBEPXHOCTHU BOJIBL.

3BYKOBBIE BOJIHBI B ra3ax.

+PaanoBOIIHEL.

Buibepume ooun npasunvhwiii gapuanm omeema
KoJsie6aTeabHbIH KOHTYP COCTOUT U3 ...

+KOHAEHCATOPa U KaTYIIKU, MPUCOSTUHEHHOM K ero o0KJ1aKam
JIBYX KOHJIEHCATOPOB

JIBYX KaTyIlIeK

KOHJIEHCATOpa U KaTyIIKW, HE IPUCOETUHEHHOM K ero o0KiIaikam

Buibepume ooun npasunvhsiii gapuanm omeema

IHosHast JHEPrus 3JIeKTPOMATHUTHOI'O OJIsI KOHTYPA PaBHA ...
am
2C
L
2
w
2 2
gm LI
2C 2

—+

Buibepume oourn npasunvrsiii gapuanm omeema
HeiicTByroniee 3HaYeHHE CUJIbI IEPEMEHHOI0 TOKA PABHO ...

_|_I_m
V2
U

m

2
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Buibepume ooun npasunvhsiii gapuanm omeema
JeiicTByroniee 3HaYeHHE MIEPEMEHHOI0 HANIPSKEHHUS PABHO ...:
1

m

<ls 1

+

3

SIS

Buvibepume ooun npasunvhulii 6apuanm omeema

KoJie0anus HanpsikeHUs1 HA KATYLIKe ONepeKaloT 1o ¢ase Kojaed0aHUsd CHIIbI
TOKA HA ...

+ X

2
i
4
T
2

Bvibepume ooun npasunvnviil 6apuanm omeema

Pe3oHaHCOM B 3JIEKTPHYECKOM KO0J1e0aTeJIbHOM KOHTYpe Ha3bIBaeTc ...
+sBJICHHE PE3KOT0 BO3PACTAHMSI aMIUIUTY IbI BHIHYK/IEHHBIX KOJIEOAHHI CHIIBI
TOKa MPH COBIAJCHUH YaCTOTHI BHEUTHETO NEPEMEHHOTO HANIPSKEHUS C
COOCTBEHHOM 4acTOTOH KoJe0aTeIbHOTO KOHTYpa

SIBJIEHUE PE3KOro yObIBaHUS aMIUIUTY bl BBIHYKJIEHHBIX KOJIEOaHUM CHJIbI TOKA
IIPU COBIAJCHUU YaCTOThI BHEUTHETO MEPEMEHHOIO HAIPSKEHUSI C COOCTBEHHOU
4acTOTON K0s1e0aTeIbHOIO KOHTYpa

SBJICHUE COXPAaHEHUS IOCTOSTHHOW aMIUTUTYAbI BRIHYKICHHBIX KOJI€OaHUI CHUITBI
TOKa MPHU COBIAIEHUHU YAaCTOTHI BHEIIHETO IEPEMEHHOTO HAMPSKEHHUS C
COOCTBEHHOM 4acTOTOM KoJebaTeabHOro KOHTYpa

SIBIICHUE PE3KOT0 BO3PACTAHMSI aMILTUTY/IbI BEIHYKICHHBIX KOJIEOAHUN CHITBI TOKA
IIPYU HECOBMA/ICHUY YaCTOTHI BHEIIHETO MEPEMEHHOTO HANPSHKEHUSI C COOCTBEHHOM
94acTOTOH Koje0aTeTbHOr0 KOHTYpa

Buvibepume ooun npasunvbHulll 6apuanm omeema
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NuaykTHBHOE CONPOTHBJICHUE BbIpa:kaeTcs GopmyJioi ...

Buibepume ooun npasunvnwiti gapuanm omeema
EMKoCTHOe conpoTUBJIeHUE BbIpaxaeTcsa popMyJioi ...

+XC :L

XL

Buvibepume o0un npasunvbHblll 6apuanm omeema

Cuiia Toka B 00MOTKAaX 3JIEKTPOMAarHuTa, cO34a101ero MarHuTHoe 1oJie, ...
+3HAUYUTEIBHO MEHBIE CUIIBI TOKA, OTAABAEMOI0 F'€HEPATOPOM BO BHELIHIOKO LIEIIb
3HAUYUTETHHO OO0JIBIIE CUITBI TOKA, OT/IABAEMOT0 T€HEPATOPOM BO BHEIIHIOIO 1IETIh
paBHa CHJIE TOKA, OTAABAEMOI'0 T€HEPATOPOM BO BHEILIHIOKO LEIb

paBHa HYJIIO

Buvibepume ooun npasunvhwiii eapuanm omeema

Tpancpopmartop cocTour us ...

OJTHOW KaTyIIKH

3aMKHYTOT'O CTAJIBHOTO CEPICUHHKA

MPOBO/IA, MOJIBEIIIEHHOTO HA U30JIATOPAaX K XKeJIe300€TOHHBIM OIIOpaM
+3aMKHYTOTO CTaJILHOTO CepJIeYHNKA, COOPAHHOTO U3 TIJIACTHH, Ha KOTOPBII
HaJIETHI IBE (MHOTIa U 00Jiee) KaTyIIKU C MPOBOJIOYHBIMU OOMOTKAMHU

Buvibepume ooun npasunvHwlil sapuanm omeema

Toxamu HU3KO0M YaCTOTHI HA3BIBAKOTCH TOKH, YACTOTA KOTOPBIX ...
+50—-10 000 I'g

ooiee 10 000 I'1x

10 40 I'nx

ooitee 10 000 I'g

Buibepume ooun npasunvrsiii gapuanm omeema
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ToxaMu BbICOKO# 4acTOTHI HA3bIBAIOTCSA TOKH, YaCTOTA KOTOPBIX ...
6oitee 10 000 I'g

50-10000 I'x

+60mee 10 000 I'ix

10 40 I'ng

Mexanuueckue u 31eKmpoMazZHUMHbLE 80IHbL

Buvlbepume o0un npasunvbHblll 6apuanm omeema

ITonepeyHoii BOJTHOM HA3LIBACTCA ...

+BOJIHA, ITPU PACIPOCTPAHEHUU KOTOPOH OTAEIBHBIEC €€ YUACTKU COBEPIIAIOT
KoJIeOaHus B HAIPABJICHUH, TIEPIICHINKYIISIPHOM HAIIPaBJICHUIO PACIIPOCTPAHEHUIO
BOJIHBI

Takasi BOJIHA, KOJIeOaHUsI KOTOPOU MPOUCXOAAT BAOIb HAIIPABICHUS
pacpoOCTPAHEHUS BOJIHBI

BOJIHA, IIPH PACIPOCTPAHEHUN KOTOPOU OTIEIBbHBIE €€ YUACTKU COBEPIIAOT
KoJie0aHUs B HAIIPaBJICHUH, MAPAJIICILHOM HAIMPABICHUIO PACIIPOCTPAHEHUIO
BOJIHBI

mro0ast BOJIHA

Buvlbepume ooun npasunvHulll 6apuanm omeema

IIpoxo/1bHOM BOJIHOM HA3BLIBACTCA ...

BOJIHA, IPU PACHPOCTPAHEHUHN KOTOPOU OTAEIBHBIE €€ YUaCTKN COBEPIIAIOT
KOJIeOaHMs B HAMIPABJICHUH, TIEPIICHINKYIISIPHOM HAIIPaBJICHUIO PACIIPOCTPAHEHUIO
BOJIHBI

+Takasi BOJIHA, KOJICOAHUS KOTOPOI MPOUCXOISAT BJIOJIb HAIIPABICHUS
pacupoCTpaHEHUs BOJIHbI

BOJIHA, IIPH PACIPOCTPAHEHUU KOTOPOU OTIEIBbHBIE €€ YUACTKU COBEPIIAOT
KoJie0aHUs B HAIIPaBJICHUH, MAPATJICILHOM HAIMPABICHUIO PACIIPOCTPAHEHUIO
BOJIHBI

mro0ast BOJIHA

Buibepume ooun npasunvHwili gapuanm omeema
CxopocThb BOJIHBI BbIpakaeTcs popmy.ioii ...

v=—
t

+o=Av
v=y, +at
v=at

Buvibepume ooun npasunvhsiii gapuanm omeema
YpaBHeHHe rapMOHMYECKOM Oeryuieil BOJIHbI, KOTOPasi pACIIPOCTPAHAETCH B
MOJIOKUTEJILHOM HanpaBjaeHun ocu OX, umeer BUJ ...
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s =s, cosat

X
T=—
v

Buvibepume ooun npasunvhbviti gapuanm omeema

HNurepdpepenuuss — 3710 ...

3aBUCHUMOCTD I0KA3aTeIsl MPEJIOMIICHHSI CBETA OT JJIMHBI BOJIHBI

oru0aHue BOJIHAMU NPEMATCTBUI WIH OTKJIOHEHHE OT MPSIMOJIMHEUHOTO
pacnpocTpaHEHUs BOJIH

+CJI0KEHUE B IPOCTPAHCTBE BOJIH, B PE3yJIbTaTe KOTOPOro 00pa3yeTcs
IIOCTOSTHHOE BO BPEMEHU PACIIPEIEICHUE AMITUTY /] PE3yIbTHUPYIOMINX KOJIeOaHH
YACTHI] CPEbI

3aBHCHMOCTbB MOKa3aTellsl IPEOMIICHHUS CBETA OT YaCTOTHI KOJIeOaHU

Buibepume ooun npasunvhsiii gapuanm omeema

Jdudpakuusa — 3710 ...

+orubaHue BOJTHAMU MPEMATCTBUN WM OTKIIOHEHUE OT MPSMOJIMHEHHOTO
pacupoCTpaHEeHUs BOJIH

CJIO’KEHUE B ITPOCTPAHCTBE BOJIH, B pE3yJIbTaTe€ KOTOPOTro 00pa3yercs MOCTOSIHHOE
BO BPEMEHU PACTIPEICIICHUE aMIUTUTY/] PEe3YIbTUPYIONHNX KOJICOAHUH YaCTHIT
cpenasl

3aBUCUMOCTb IOKa3aTeNsl MPETOMIICHHS CBETA OT YaCTOThI KOJeOaHU
3aBUCUMOCTb MOKA3aTelIsl MPEJTOMIIEHHUS CBETA OT JUIMHBI BOJIHBI

Buibepume o0un npasunbhblil 6apuanm omeema

JlnanasoH ro;ioca My:KCKoro 6aca 3aHMMaeT YaCTOTHBIH HHTEPBAJ OT

v, =80 I't 10 v, =400 I'. OTHOLIEHHE IPAHUYHBIX [UIMH 3BYKOBbIX BOJIH
3TOr0 HHTEPBAJIa PABHO ...

3

4

+5

0,5

Buvibepume ooun npasuivHwlll sapuanm omeema
Jlnana3oH 3ByKOB (pOpTeNnHAHO 3aHHUMAET YaCTOTHBIH HHTEpPBaJ 0T v, =25 I'nl
10 v, =4000 I'u. OTHOLIEHHE TPAHUYHBIX JVIHH 3BYKOBBIX BOJIH 3TOI'0

HHTEpPBaJia PaBHO ...
+160

150

165
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170

Bvibepume 0oun npasunbubwill éapuanm omeema
YeJroBeyecKoe yX0 BOCIPHHUMAET 3BYKOBbIE€ BOJIHDI, JJIMHbI KOTOPBIX JI€KaT
B HHTepBaje oT A, =16 mm 10 A4, =20 M. OTHOLIEeHHEe TPAHNYHBIX YaCTOT

3BYKOBBIX BOJIH "t 31010 HHTEPBaJIa PaBHO ...
V2

1200

1220

1000

+1250

Bvibepume ooun npasunvublll 6apuanm omeema
Jlnana3oH JJIMH 3BYKOBBIX BOJIH MY3KCKOI'0 IoJ10ca 6aca coCTaBJsieT
nHTepBaj ot A =80 cm 10 A, =4 M. OTHOLIEHHE ITPAHUYHBIX YACTOT

3BYKOBBIX BOJIH i 3TOIo MHTEPBAaJa paBHO ...
VZ

50

+5

0,5

55

Buibepume ooun npasunvrsiii gapuanm omeema

Ha paccrosinumn 400 m ot HaOr0gaTe st padoune BOMBAIOT CBAM € MOMOIIBIO
konpa. CkopocTthb 3ByKa B Bo3ayxe 330 m/c. Bpemsi Mmexkny BUAUMBIM y1apOM
MOJIOTA 0 CBAI0 U 3BYKOM Yy/1apa, YCJAbINIAHHBIM HA0JI10/1aTe/IeM, PABHO ...
+=1,2 ¢

~0,8 ¢

~12¢

~0,12 ¢

Buvibepume ooun npasunvbHblll 6apuanm omeema

Ecan ckopocthb 3ByKa B cpene ¢ = 500 m/c, a 1iMHAa BOJHBI A =4 M, TO 4acTOTA
KoJie0aHMii 3BYKOBBIX BOJIH B cpe/ie paBHA ...

120 T'ny

1151

100 T’y

+125 T

Buibepume ooun npasunvhbviti gapuanm omeema

BoJina yacroroii 5 I'u pacnpocTpansiercsi B cpee co CKOpocTbio 12 m/c.
JlJInHAa BOJIHBI paBHA ...

24 m
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0,24 m
+2,4 M
24,4 m

Buibepume o0un npasunvhbviti apuanm omeema

K oTkpbITOMY K0J1€0aTEJIbHOMY KOHTYPY MOKHO NepeidTH 0T 3aKPbITOIO,
ecJd ...

pa3lBUraTh IJIACTUHBI KOHJIEHCATOPA, YBEIMYMBAS UX IUIOIIA/(b U YUCIIO BUTKOB B
KaTylIKe

+pa3BUraTh MJIACTUHBI KOHJIEHCATOPA, YMEHBIIAs UX IJIOIIA/Ib U YKCIIO BUTKOB B
KaTylIlKe

HE pa3/IBUraTh IJIACTHUHBI KOHIEHCATOpa

pa3BUraTh IJIACTUHBI KOHJIEHCATOPa, YMEHbIIAs UX IUIOIA/b U YBEINUNBas
YHUCJIO BUTKOB B KaTyIIKe

Buibepume ooun npasunvrsiii gapuanm omeema
I1710THOCTH MOTOKA 3JIEKTPOMATHUTHOTO M3Jy4eHus I BbIpakaercs
dopmy.ioii ...

L AW

SAt

Buibepume ooun npasunvnwiti gapuanm omeema
IlnoTHOCTH MOTOKA M3ay4yeHuss B CU BbIpa:kaoT B ...

Bt
M
N Bt

2

M
B
M2
B
M
Buvlbepume o0un npasunvbHblll 6apuanm omeema
IL1oTHOCTH MOTOKA M3JYy4YeHUs / MPONOPUMOHAJIBHA ...

BTOpOﬁ CTCIICHH YaCTOTbI
TpCTBeﬁ CTCIICHH YaCTOTbI
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+4eTBEpPTON CTEIEHU YaCTOThI
OATON CTEIEHU YaCTOTHI

Buibepume ooun npasunvhwiti gapuanm omeema

I1710THOCTH MOTOKA U3JIy4YeHHUS OT TOYEYHOI0 HCTOYHHUKA ...

+yOBIBaeT 0OPATHO MPOIIOPIIMOHATHLHO KBAIpaTy PACCTOSIHUS 0 UCTOYHHUKA
yOBIBaET MPSIMO MPOMOPIMOHATIBHO KBAJIpaTy PacCTOSIHUS JJO UICTOUHHKA
YBEIIMYUBACTCSI 00PAaTHO MPOMOPIIMOHAIBHO KBAJIPATy PACCTOSIHUS IO UICTOUHHKA
YBEIIMYUBACTCS IPOMOPIUOHATIEHO KYyOy pacCTOsTHUSA 10 UCTOYHHUKA

Buvlbepume o0un npasuiibHbulll 6apuarm omeema

CKOpoCTh 2JIEKTPOMATHUTHBIX BOJIH ¢ MPUMEPHO PaBHA ...
+300 000 x™m/c

3000 xm/c

3000 000 xm/c

300 xm/c

Buvibepume o0un npasunvhbviti gapuanm omeema

KosnebaTebHBII KOHTYP COCTOUT M3 KOHAEHCATOPA IJIeKTPOoeMKOCThI0 C 1
KATYIIKH HHAYKTUBHOCTBIO L. EC/IU M 3J1IeKTP0EeMKOCTh KOHACHCATOPAa, U
HHAYKTHBHOCTH KATYLIKHU YBEJIHYUTH B 2 pa3a, TO epuo CBOOOIHBIX
3JIEKTPOMATrHMTHBIX KOJICOAHUH B 3TOM KOHTYpE ...

HE U3MEHUTCS

yBEIMUYUTCA B 4 pasza

YMEHBLIUTCS B 2 pa3a

+yBenu4uTcs B 2 pasa

Bvibepume o0un npaunbHulll 6apuanm omeema

Y100b1 yBEJIHYUTH NEPHOI JJICKTPOMATHUTHBIX KOJIeOaAHUI B HI€ATIbHOM
K0J1e0aTeJIJbHOM KOHTYpeE B 2 pa3a, J0CTATOYHO eMKOCTh KOH/IEHCATOpPA B
KOHTYpE ...

YBEIIMYUTH B 2 paza

YMEHBIINTH B 2 pasa

+yBennunTh B 4 pasza

YMEHBIINTS B 4 pasa

Buvibepume ooun npasunvhuiil 6apuanm omeema

Yr1o0bI YBEJIHYUTH YACTOTY 3JIEKTPOMATHUTHBIX KOJICOAHU B HI€AJIbHOM
K0J1e0aTeJIbHOM KOHTYpe B 2 pa3a, 10CTATOYHO HHAYKTUBHOCTb KATYIIKH B
KOHTYpE ...

YBEJIUYHTH B 2 pa3a

YMEHBLIUTS B 2 pasa

YBEJIUYHTH B 4 pa3a

+yMeHbIINUTH B 4 paza
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Buvibepume ooun npasunvhsiii gapuanm omeema

IIpueMHBIil pynop ¢ 1eTeKTOPOM NMPUHUMAET TOJBKO MOJISIPU30BAHHYI0 B
onpeaeJeHHOM HANIPABJEHUM BOJIHY. 3BYK HCY€3HET, eCJIM IOBEPHYTH
nepeJalIMii WK MPUEMHBII pynop Ha ...

45°

100°

120°

+90°

Buvibepume ooun npasunivHwlll sapuanm omeema
DJIeKTPOMATHUTHAS BOJIHA SIBJISIETCA ...
MIPOJIOJIbHOM

+ronepeyHon

TUIOCKOU

chepuueckoit

Buvibepume ooun npasunvhwiii sapuanm omeema

Jis 00pa3oBaHus HHTEHCHBHBIX 3JIEKTPOMATHUTHBIX BOJIH HEO0X0AMMO
CO3aTh JJIEKTPOMATHUTHbIEC KOJICOAHMS ...

JIOCTAaTOYHO HU3KOM YaCTOTBI

PaBHOM YaCTOTBI

+]10CTaTOYHO BBICOKOM YaCTOTHI

Buvibepume ooun npasunvHulil sapuanm omeema
Yacrora kose0annii OyaeTr TeM 00JbIIE, YEM ...
+MEHbIIIE UHIYKTUBHOCTh U €MKOCTh KOHTYpa
00JIbIIIe MHIYKTUBHOCTh U €MKOCTh KOHTYPA;
00JIBIIIe HHIYKTUBHOCTD

0O0JIbIIIE EMKOCTD

Buvibepume ooun npasunvhsiii gapuanm omeema

Kaxk u3MeHHUTCS 4acToTa 3JIeKTPOMATHUTHBIX KoJle0anunii B koutype L — C,
€CJIM IJIEKTPOEMKOCTh KOHIEHCATOPa YBEJINYUTH B YeThipe pa3a?
YBenuuures B 4 pasa

YBenuuures B 2 pasa

YmenbmnTcs B 4 paza

+YMeHnbmuTCs B 2 pa3za

Buvlbepume HeckobKO NpasuibHbIX 8APUAHMOE OMEemda

B nepBuuHoii 00MoTKe TPpanchopmaTopa 100 BUTKOB, BO BTOPUYHOH 00MOTKE
— 20. IIpaBUJIbHBIMH YTBEPKACHUAMHU ABJISIOTCS ...

+Tpanchopmatop sABISETCS TOHMKAIOITIM

Tpancpopmarop SBIsIETCS MOBBIIIAIOIIAM
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Koaddunment rpanchopmaruu pasen 0,2
+Koaddurment tpanchopmaiiuu paBeH 5

Buibepume ooun npasunvhbviti gapuanm omeema

Kakoe ycTpoiictBo B npuémuuke Ilonmosa perucrpupyer npuém
3JIEKTPOMATHUTHBIX BOJIH?

DIJIEKTPOMAarHuTHOE pesie

+Korepep

AHTEHHA

DIIEKTPUYECKUIN 3BOHOK

Onmuka

Buvibepume ooun npasunvhsiii sapuanm omeema

Hpunuun I'oiirenca:

YIOJI OTPaKECHUS PABEH YIIIy MMAJCHUS

MAaJIA0LINAN JIyY, J1y4 OTPAKEHHBIN U MEPHEHIUKYIISP, TPOBEICHHBIN B TOUKY
MaJICHUs, JIC)KaT B OJJHOM IJIOCKOCTH

OTHOILLIEHHUE CUHYCA yIJa MAaJEHNUS K CUHYCY yIJia IIPEJIOMJIEHUS €CTh BEJIMUYNHA
MOCTOSTHHAA IS IBYX CpeX

+KaXaast Touka Cpelibl, 10 KOTOPOH JIOLLIO BO3MYIICHUE, CaMa CTAHOBUTCS
MCTOYHMKOM BTOPHUYHBIX BOJH

Buvibepume neckonvko npasunvhbix eapuanmos omeema

3aKoH OTpaKeHus CBeTa:

OTHOIIICHHUE CUHYCA yIJia MaJEHUS K CHHYCY yTIJia MPEJIOMJIEHHS €CTh BEJIUYNHA
MOCTOSTHHASA ISl ABYX Cpel

KaXJ1asi TOYKa CpeJibl, 10 KOTOPOU JIONLIO BO3MYIIICHUE, CaMa CTAHOBUTCS
MCTOYHUKOM BTOPUYHBIX BOJH

+yrosa oTpaXeHus paBeH yriy MaJIeHUs

+magarnmn Iy, JIyd OTPaXXCHHBIN U MEPIIEHAUKYJISIP, IPOBEACHHBIN B TOUKY
MaJICHUS, JIC)KAT B OJJHOM IIIOCKOCTH

Buvibepume neckonvbko npasunbHuIX 6apuanmos omeema

3akoH mpejoMIiICHUS CBeTA:

+Iagaromui a1y, Iyd IpeJoMIICHHBIA U NEPIEHANKYJIISP, IPOBEICHHBIN B TOUKY
NaJIeHNUs, JIEKAT B OJHON IIIOCKOCTH

+OTHOLIEHUE CUHYCA yTJia MaJIeHUs] K CHHYCY yIJla IPEJIOMJICHUS €CTh BEIMUMHA
IIOCTOSIHHASL JUISL ABYX CPEJ

Ka)KJ1asl TOYKa CPeipl, 10 KOTOPOM JIOILIO BO3MYIIEHHE, CaMa CTAHOBUTCS
MCTOYHHUKOM BTOPUYHBIX BOJIH

yTOJ OTPaKEHMSI paBEeH yIUIy NaJcHUS

Buibepume ooun npasunvhwiti gapuanm omeema
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Cpeny ¢ MeHbIIIMM a0COJTIOTHBIM NOKa3aTeJleM MPeJIOMJICHUS PUHSATO
HA3BIBATH ...

ONTUYECKH O0Jiee TUIOTHOU cpesioit

+ONTUYECKN MEHEE TNIOTHOW CPEeIon

IJIOTHOW Cpeion

cpenou

Buvibepume ooun npasunvhbviti gapuanm omeema
JABOSAKOBBINYK/Iasl JIMH3a — JTO JIMH32a, KOTOPad ...

OrpaHUYeHa BBIMYKJION C(heprUUEeCcKOM MOBEPXHOCTHIO U TNIOCKOCTHIO
OrpaHMYEHA BBITYKJIOW U BOTHYTON CepUUECKUMU TOBEPXHOCTAMU
+orpaHuueHa JAByMs BBIIYKIIBIMU CPEpUUECKUMHU IOBEPXHOCTIMU
IIOCPEAVHE TOHBIIIE, YEM Y KPAcB

Buibepume ooun npasunvrsiii gapuanm omeema

Ili1ockOBBINMYKIAS JIUH3A — 3TO JIMH3A, KOTOPaA ...

+orpannyeHa BhIMYKJION chepruecKkoil TOBEPXHOCTHIO U MIIOCKOCTHIO
OTpaHUYCHA BBIMTYKIION M BOTHYTOW C(PEepUUECKIUMH TTOBEPXHOCTIIMHU
OTrpaHUYeHA IBYMS BBITYKIBIMHU CHEPUICCKUMHU TTOBEPXHOCTIMU
IIOCPEIUHE TOHBIIIE, YEM Y KPAcB

Buibepume ooun npasunvhbviti gapuanm omeema
Bornyro-Bbinykiias JIJMH3a — 3TO JIMH3a, KOTOpad ...

OrpaHUYeHa BBIMYKJION C(hEeprUUECKOM MOBEPXHOCTHIO U TNIOCKOCTHIO
OrpaHHMYE€Ha JIBYMS BBIMYKJIBIMU C(HEPUUECKHUMHU TOBEPXHOCTIMHU
IIOCPEAVHE TOHBIIIE, YEM Y KpPAacB

+orpaH1yY€eHa BBIITYKJION U BOTHYTON C(heprUUEeCKUMHU TOBEPXHOCTAMHU

Buibepume ooun npasunvrsiii gapuanm omeema

IIpamyi O,0,, npoxoasiily0 4epe3 HeHTPbI chepuuecKnuX NOBEPXHOCTEN,

KOTOpbIe OTPAHMYNBAIOT JIUH3Y, HA3bIBAIOT ...
+TrJIaBHOM ONTHYECKOM OChIO

IMOOOYHON OIITHYECKON OCBLIO

ONTHUYECKOMN OCBHIO

OCBIO

Buvibepume ooun npasunvHulll 6apuanm omeema
dopmyJia TOHKOM JUH3bI BbIpaxkaeTcsa GopMyJioin ...

r-f_J

h d
+l+l:l:D
d f F
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Buibepume ooun npasunvhwiti gapuanm omeema
Onruyeckasi CUJIA JIMH3BI BbIpaxkaercs GopmyJiou ...

_H_J

h d
i 1.
d f F
1—* tg¢1

g

1
+D=—

F

Buibepume ooun npasunvhwiii gapuanm omeema
JIuHeiiHOe yBe/InYeHue Bbipaxxkaercs GopmMyJiou ...

_1_1_‘:2:1
h d
1, 1.
d f F
1—‘ tg¢l
g
p=1
F

Buvibepume ooun npasunvhwiii 6apuanm omseema

XpycTajauK, OCHOBHOM 3JIeMEHT ONTHYECKO CHCTEeMbI IJ1a3a, ABJISETCA ...
+IBOSKOBBIITYKJION JIMH30U

TUIOCKOBBINTYKJIOW JIMH30M

BOTHYTO-BBINTYKJIOW JIMH30M

TOHKOM JIUH30H1

Buibepume ooun npasunvhsiii gapuanm omeema
YriaoBoe yBejmueHue ONTHYECKOT0 Npudopa Boipakaercss GopMyJion ...

r-Z._7

h
11
_+_
d f
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Bvibepume ooun npasunvubiii 6apuanm omeema

CoriiacoBaHnHble BOJHBI — 3TO BOJIHBI, Y KOTOPBIX ...

+0/IMHAKOBBIE ITTMHBI BOJIH ¥ TIOCTOSIHHASI BO BPEMEHH Pa3HOCTh (pa3 B 1t000i
TOUYKE MPOCTPAHCTBA

pa3Hble AJIMHBI BOJIH U MTOCTOSIHHASI BO BPEMEHH Pa3HOCTh (pa3 B Ir000i ToUKe
IPOCTPaHCTBA

OJIMHAKOBBIE JUIMHBI BOJIH M HEMIOCTOSIHHASI BO BPEMEHHU Pa3HOCTh (ha3 B 1r000it
TOYKE MPOCTPAHCTBA

pa3Hble IJIMHBI BOJH U HE MOCTOSIHHASL BO BPEMEHHU PAa3HOCTH (pa3 B 1r000i Touke
IpOCTpPaHCTBA

Buibepume ooun npasunvhsiii gapuanm omeema

HNuTepdepeHuusi CBETOBbIX BOJIH — CJIOKEHHUE IBYX BOJIH, B pe3yJibTare
KOTOPOro Had 101aeTcs ...

HEYCTONYMBas BO BPEMEHU KapTUHA YCUJICHUS UK OCJIa0JICHUS Pe3yIbTUPYIOIITUX
CBETOBBIX KOJICOAHUM B pa3IMYHBIX TOYKAX MIPOCTPAHCTBA

+ycToiunBasi BO BpEMEHH KapTHUHA YCUJICHUS WK OCHA0JICHUS! PE3YIbTUPYIOLIUX
CBETOBBIX KOJIEOAHUM B pa3IUYHBIX TOYKAX MMPOCTPAHCTBA

yCTONYMBasi BO BpEMEHU KapTHUHA YCWICHUS WU 0CJIa0JIeHUsI pe3yJIbTUPYIOIINX
CBETOBBIX KOJI€OAHU B OJTHOM TOYKE MPOCTPAHCTBA

HEYCTOMYMBas BO BPEMEHHU KapTHUHA YCWJICHHS WM OCJIa0JIeHUS Pe3yIbTUPYIOITUX
CBETOBBIX KOJIeOaHUH B OJTHOM TOUYKE MPOCTPAHCTBA

Buvlbepume ooun npasunvbHulll 6apuanm omeema

Hpunuun I'oiirenca — dpeneJd:

Ka)KJ1asi TOUKa BOJIHOBOTO ()POHTA ABJISIETCS] HCTOYHUKOM BTOPHYHBIX BOJIH, TJI€
BCE BTOPUYHBIE HICTOYHUKHU HE KOT€PEHTHBI

HE KaXK7asi TOYKa BOJHOBOTO ()POHTA SABIISAETCS HCTOYHUKOM BTOPHYHBIX BOJIH, TJI€
BCE BTOPUYHBIC HCTOUHUKU KOT€PEHTHBI

+Ka)k/1ast TOYKa BOJTHOBOTO (PpOHTA SBISETCS NCTOYHUKOM BTOPUYHBIX BOJH, T/IC
BCE BTOPUYHBIC HCTOUHUKU KOT€PEHTHBI

HE KaXK/1asi TOUuKa BOJTHOBOTO (DpOHTA SIBJISIETCS KICTOYHUKOM BTOPUYHBIX BOJIH, T]I€
BCE BTOPUYHBIC HICTOYHUKHU HE KOTEPEHTHBI

Buvibepume ooun npasunvbHulll 6apuanm omeema

Kpucrana — 310 TO ecTecTBEHHOE YCTPOCTBO, KOTOPOE MOXKeT BbI3BaTh
A pPaKUUI0 BOJIH, €CJIN:

UX JIJTMHA BOJIHBI MHOTO OOJIbIIIE pa3MEPOB aTOMOB

VX JUIMHA BOJIHBI MHOTO MEHBIIIE pa3MEPOB aTOMOB
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VX JUIMHA BOJIHBI paBHA HYJIIO
+UX JJIMHA BOJHBI OJIM3KA K pa3MepaMm aTOMOB

Buibepume o0un npasunvhbviti gapuanm omeema

JAudpakuuoHHasi pemieTKka npeacraBisier co0ou ...

COBOKYIHOCTbH OOJIBILIOTO YKCJIa IIMPOKUX LIENEH, pa3IelIeHHbIX HEMPO3PAYHbIMU
IPOMEKYTKaMHU

COBOKYIHOCTbH OOJIBILIOTO YHMCJIA Y3KUX LIENEH, pa3IeJIeHHbIX TPO3PAYHbIMU
IPOMEKYTKaMHU

+COBOKYITHOCTh OOJIBIIOrO YUCHa Y3KUX IIEJIeH, pa3/ieIeHHbIX HEPO3pauHbIMU
IPOMEXYTKAMHU

COBOKYITHOCTbH OOJIBIIOIO YKCJIA IMHUPOKUX IIeIeH, pa3/IelIeHHbIX TPO3paYHbIMU
IPOMEXYTKAMHU

Buvibepume ooun npasunvhwiii eapuanm omeema

3aKOH MPSIMOJIMHENHOTO PACTIPOCTPAHEHMSI CBETA M JIPYrue 3aKOHbI
reoMeTPHYeCKOM ONTUKHU BBINMOJHAKTCH J0CTATOYHO TOYHO JIMIIb B TOM
ciyyae, ecJi ...

pasMephl MPEMATCTBUN HA ITYTH PACIIPOCTPAHEHUS CBETa MHOTO MEHBIIIE JITUHBI
CBETOBOM BOJIHBI

+pa3mepsl NPEMmSITCTBUM Ha MYTH PacpOCTPAHEHUSI CBETa MHOTO OOJIbIIE JJTHHBI
CBETOBOM BOJIHBI

pa3Mepsl MPEnsATCTBUM HA IIYTHU PACIIPOCTPAHEHUS PaBHBI JJIMHE CBETOBOU BOJIHBI
pa3Mepsl MPEMSITCTBUM Ha MYTH PAacpPOCTPAaHEHUsI CBETa NMPUOIMKEHHO PaBHbI
HYJIIO

Bvlbepume HecKobKO NpasuibHbIX 8APUAHMOE OMEemda

JAucnepcueit Ha3bIBaeTCHl ...

+3aBUCUMOCTb MOKA3aTeNs MPEJIOMIICHUS CBETA OT JJIMHBI BOJIHBI
+3aBUCUMOCTH TIOKA3aTeNsl IPEJIOMIICHUS CBETA OT YACTOTHI KOJIeOaHMI
3aBHCUMOCTB IIOKA3aTeJIsl IPEJIOMIICHHS CBETA OT CKOPOCTH PACIPOCTPAHECHUS
HE3aBUCHUMOCTbD ITOKA3aTeNs MPEIIOMIICHUS CBETA OT JJIMHBI BOJHBI

PA3JAEJI 6 OcHOBBI cienaJIbHONH TEOPUH OTHOCUTEIBHOCTEH

OcHo8bl cheuuaibHoll meopuu OMHOCUNE/IbHOCmEll

Buvibepume ooun npasunvhuvlii 6apuanm omeema

Pakera nBuskercsi co ckopocTbio 0,968 c. Bo ckoybKk0 pa3 oTiimyaercst Bpems,
H3MEpPEHHOEe B paKeTe, 0T BpeMEHH, H3MEPEHHOI0 110 HeNOABHKHBIM Yacam?
B 5 pa3

+B 4 paza

B 3 paza

B 2 paza
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Buibepume ooun npasunvrsiii gapuanm omeema

Juanna mokosimerocsi crep:xkuga 10 M. Uemy Oyner paBHa ero 1JiMHA NPH
JABHKEHHH €O CKOpocThIo 0,6 ¢?

6 M

+8 M

10 m

16 m

Buvibepume ooun npasunvhulii éapuanm omeema

B kocMu4eckoMm KopaoJie, ABHKYIIEMCS €O CKOPOCTHIO, OJIM3KOI K CKOPOCTH
cBeTa Bpemd ...

UJeT ObICTpEe, YeM Ha 3emiie

+UJeT MeJUICHHEE, YeM Ha 3eMiie

Ha 3emMJie U B KOCMUYECKOM KopalJie BpeMs UAET OJUHAKOBO.

Buibepume ooun npasunvhwiii gapuanm omeema

Tes0 niM YacTUIA IBHKETCH CO CKOPOCTHIO, 0JIM3KO0M K ckopocTH cBeta. [Ipu
ITOM €e MacCa OTHOCUTEJIbHO HeMOABHKHOI0 HAOII0AATEH ...
+yBeIMYMBaeTCA

YMEHBIIAETCS

HE U3MEHSETCS

Buvibepume ooun npasunvhsiii 6apuanm omeema

Yemy paBHa Macca Teja, ABUKYHIErocsi ¢co ckopoctsio 0,8 ¢, eciim macca
noxKosuerocs rejaa 6 xr?

+10 xr

6 Kr

4,8 xr

3,6 kT

Buibepume ooun npasunvrsiii gapuanm omeema
CrnennainbHyI0 TEOPHIO OTHOCUTEJIbHOCTH pa3padorad ...
Hwunsc bop

+Anb0epT DUHIITEITH

Makc [1nank

OpsuH lpénunrep

Buibepume ooun npasunvHwili gapuanm omeema

Kakoe ypaBHeHHe CBA3BIBAET MaCCy M JHEPTHUIO COTJIACHO CNEeNHATbHOI
TEOPHUH OTHOCUTEJIbHOCTH?

+E =mc’

E =mgh
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Buvibepume ooun npasunvhwiii sapuanm omeema

Teno (kocMuueckuii kopadJib) ABUKeETCs €0 ckopocThbio 0,95 c. IIpu 3ToM ero
NMPO/J0JIbHbIE Pa3MepBblI ...

YBEIIUYUBAOTCS

+YMEHBIIAIOTCS

HE U3MEHSIOTCS

Buvlbepume o0un npasunvbHblll 6apuanm omeema

B kakoMm roay 0bL1a co34aHa CIeNMAIbLHAS TEOPUSI OTHOCHUTEJIbHOCTH?
B 1875 .

+B 1905 1.

B 1955 .

B 1975 r.

Buvibepume ooun npasunvhwiii sapuanm omeema
CkopocTh cBeTa B BaAKyyMe PaBHa ...

300 000 m/c

300 000 xkm/q

+300 000 xm/c

300 000 m/u

PA3JIEJI 7 KBanToBasi ¢puszuka

dnemenmovl K6AHMOBOU ONMUKU

Buvibepume o0un npasunvhbviti apuanm omeema

®oro3ppexrt — 310 ...

+BbIPbIBAHNE JJICKTPOHOB M3 BeLIECTBA MO/ ACHCTBHEM CBeTa
BBIPBIBAHKE 3JIEKTPOHOB U3 BEUIECTBA

BO3BpAIllEHHE IEKTPOHOB B BELECTBO MO/ JEHCTBUEM CBETA
BO3BpAlllEHUE YJIEKTPOHOB B BELIECTBO

Buvibepume ooun npasunvbHulll 6apuanm omeema

IHepsblii 3ak0H poTorPpdexra:

(OTOTOK HACKIIIEHHS] OOPATHO MPOMOPIIMOHATICH MAJAI0IIEMYy CBETOBOMY MOTOKY
D

+(OoTOTOK HACKIIIEHUS TPSMO MPOMOPIIUOHATICH MaIa0IIEMy CBETOBOMY MOTOKY
D

(OTOTOK HACHIIICHHS PaBEH IMaIal0IIEMy CBETOBOMY MOTOKY @

(OTOTOK HACBHIIICHUS PaBEH HYJIIIO
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Buvibepume ooun npasunvhwiii eapuanm omeema

Bropoii 3axkoH porodrddexra:

MaKCUMaJIbHasi KHHETUYECKasi SHEPTUsi POTOIEKTPOHOB JIMHEHHO PaCTET C
YaCTOTOM CBETa U 3aBUCHUT OT €Ir0 HHTEHCUBHOCTH

MaKCUMaJIbHasi KHHETUYECKAasi JHEPTUs (POTOIIEKTPOHOB HE 3aBUCUT OT
MHTEHCUBHOCTH CBETa

+MakcuMabHasg KHHETUYECKas SHeprust (POTOAIEKTPOHOB JTUHEUHO PacTET C
YacTOTOM CBeTa U HE 3aBUCUT OT €r0 MHTCHCUBHOCTHU

MaKCUMaJIbHasi KHHETHYEeCKasi SHEPTUsl (OTOIIEKTPOHOB JIMHEHHO PaCTeT ¢
4acTOTOM CBETa

Buvibepume ooun npasunvHulll 6apuanm omeema
YpaBHeHue JiiHIITeHHA:

2
thy=A+ 2
2
hv =A
2
=0
2
E=hv

Bvibepume 00un npasunvhwsiil 6apuanm omeema

Tpetnii 3axoH dororpdexra:

MaKCHMaJlbHasi KHHETHUECKast SHEPTUsl (POTOAICKTPOHOB JIMHEHHO PACTET C
YJaCTOTOM CBETA U HE 3aBHCHUT OT €r0 MHTCHCUBHOCTH

(OTOTOK HACHIIIEHUS MPSMO TIPOTIOPIIMOHAJICH MAA0IIEMy CBETOBOMY TIOTOKY @
TS KaXKJIOTO BEIIECTBA CYIICCTBYET MUHUMAJIbHAS TMHA BOJIHBI, IIPU KOTOPOM
dboToaddexT emie He HaOIIOMaeTCA

+JUTS KKJIOTO BEIIECTBA CYIIECTBYET MaKCUMaIbHAsl ITMHA BOJHBI, IIPU KOTOPOM
dotorddexr erre He HAOTIOAETCS; IPU OOJIBIINX JUTMHAX BOJIH GoTodddexTa HeT

Buibepume ooun npasunvhwiti gapuanm omeema

JHeprus E kaxa0i NoOpuuM U3JIy4eHHsl HAXOAUTCH 10 popmy.ie ...
+E=hv

E=mgh
pom
2
mo’
W=mgh+T

Buibepume ooun npasunvhwiii gapuanm omeema

B dopmyiie E =hv ko3¢ ¢uiiueHT NPONOPUUOHAIBLHOCTH / Ha3bIBAETCH ...
IIOCTOSIHHOM bbsiHKa
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MOCTOSTHHOM [[psiHKa
noctogHHou biranka
+nocrostaaou [lnanka

Buvibepume ooun npasunvhsiii sapuanm omeema

CBet nmMmeer ...

+IpPEPHIBUCTYIO CTPYKTYPY U MOTJIOIMIAETCA OTACIbHBIMU MOPLUSIMHU
HETIPEPBIBUCTYIO CTPYKTYPY U MOMJIOMIAETCA OTACIbHBIMU MOPLUHUSIMHU
MPEPBIBUCTYIO CTPYKTYPY U HE MOIMJIOMIAETCA OTACIbHBIMU MOPUHUSIMHU
HETIPEPBIBUCTYIO CTPYKTYPY Y HE MOTJIONIAETCS OTACIbHBIMH HOPLIUSIMHU

Buvibepume ooun npasuivHulll sapuanm omeema
CeeToBas yacTHIA OBLJIA HA3BAHA ...
MPOTOHOM

HEUTPOHOM

AIIEKTPOHOM

+(oroHom

Buibepume ooun npasunvhwiti gapuanm omeema

Cuiia cBeTOBOIO 1aBJICHUSA — 3TO ...

+cuia JlopeHua, 1eiiCTBYIOIIAsA HA YIIOPAJI0YEHHO ABHKYIIHECS 3JIeKTPOHBI
CO CTOPOHBI MATHUTHOTO 10JIS1, KOTOPAs HANIPABJIEHA B CTOPOHY
pacnpocTpaHeHusi BOJHbBI

cuiia Amnepa, JeMCTBYIOIAs Ha YIOPSAJOUYEHHO JABMKYLIUECS AIEKTPOHBI CO
CTOPOHBI MArHUTHOTO MOJIsI, KOTOPasl HaIlpaBJIeHa B CTOPOHY PacpOCTPAHEHUS
BOJIHBI

cuna JlopeHua, IelcTBYOAs Ha YIIOPSAOUYEHHO JIBHXKYILHECS JJIEKTPOHBI CO
CTOPOHBI MArHUTHOTO MOJIsI, KOTOPAsl HAaIpaBJieHa B TPOTUBOIIOJIOKHYIO CTOPOHY
pacnpoCcTpaHEHUs BOJIHBI

CUJIA TSKECTU

Buvibepume ooun npasunvhwiii sapuanm omeema
IIpu pacnpocTpaHeHNH CBeTA MPOSIBJISIOTCA ...
+BOJIHOBBIC CBOMCTBA

KOPITYCKYJISIPHBIE CBOMCTBA
KOPIYCKYJISIPHO-BOJIHOBBIE CBOMCTBA
JIBOMCTBEHHBIE CBOMCTBA

Buvibepume ooun npasunvHulil sapuanm omeema

IIpu u31y4YeHNH U MOTJIOIEHUH CBEeTA MPOSIBJISIIOTCS ...
BOJHOBBIC CBOMCTBA

+KOPIYCKYJISIPHBIE CBOMCTBA

KOPITYCKYJISIpPHO-BOJIHOBBIE CBOMCTBA

JIBOMCTBEHHBIC CBOMCTBA

91



Buvibepume ooun npasunvhsiii gapuanm omeema
dopmy.ia JHepruu (pOTOHA, BHIPAKEHHAS Yepe3 HMKINYECKYI0 YacTOTYy,

HMeeT BHUJI ...
E=hv
E =mgh
2
g’
2
+E=hw

Buvibepume ooun npasunvrwiii gapuanm omeema
IIpenenbHyI0 4acToTy Vv, . Ha3BIBAIOT ...

+KkpacHoi rpanuiieit potodddexra
cuHel rpanuuen gporoaddexra
rpanutieit pororpdexra
dbuoneToBoit rpanuiieit hotodrddexra

Buvibepume ooun npasunvhwiii eapuanm omeema

CBeToBOIl MyYOK BBIXOJUT U3 CTEKJIA B BO3AYX. UTO MPOUCXOAUT NMPH 3TOM €
YacTOTOM 3JIEKTPOMATHUTHBIX KOJIe0aHU B CBETOBOM BOJIHE M CKOPOCTHIO UX
pacnpocTpaneHus?

YacToTa U CKOPOCTh YBEJIMUUBAKOTCS

YacroTra — yBeJIMUUBAETCS, CKOPOCTh — YMEHBIIAETCS

YactoTa 1 CKOPOCTh HE U3MEHSIOTCS

+YactoTa — HE UBMEHSIETCS, CKOPOCTh — YBEIIMUUBACTCS

Buvibepume ooun npasunvhwiii sapuanm omeema

dusnyecKas BeJJUYUHA, PAaBHASI OTHOLIEHUIO CBETOBOI0 MOTOKA, NMAAI0IIEr0
HA MOBEPXHOCTh, K IVIOLIAIM ITON MOBEPXHOCTH, HA3BIBACTCH ...

CHUJION CBeTa

APKOCTBHIO

+0CBEIIEHHOCTHIO

TEJIECHBIM yTJIOM

Cmpoenue amoma. Amommuoe 10po

Buibepume ooun npasunvhwiii gapuanm omeema
YTBep:KIeHusi, COOTBETCTBYOIIHE NJIAHETAPHON MO/IeJIM aToMa:
+1po — B ueHTpe aroma, 3apsj SApa MOJOKUTENEH, SJIEKTPOHBI HA OpOUTaX

BOKpYT siJipa
SAnapo — B ueHTpe aToMa, 3apsi OTpULIATENICH, SJIEKTPOHBI HA OpOUTaX BOKPYT
aqpa

DNEeKTPOHBI — B LIEHTPE aToMa, AP0 00paIlaeTcss BOKPYT JIEKTPOHOB, 3apsl apa
MOJIOKUTEIICH
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DIEKTPOHBI — B LIEHTPE aTOMa, PO 00panIaeTcsi BOKPYT AIEKTPOHOB, 3apsif sSapa
OTpHUIIATENEH.

Buibepume ooun npasunvhbviti gapuanm omeema

YTBepaxaeHue, COOTBETCTBYIOIIEE IIJIAHETAPHOM MOJEIH aTOMa:

AToM mpencTaBiseT coO0i map, 3aoIHEHHBIA 3JIEKTPOHAMMU, IPOTOHAMH U
HEHUTPOHAMHU B PABHBIX KOJIMYECTBAX

B nenTtpe atoma HaXOIUTCS SIAPO, COCTOSIIEE U3 POTOHOB U JJIEKTPOHOB; BOKPYT
AJlpa BpAIlalOTCsl HEUTPOHBI; KOJIMYECTBO HEUTPOHOB PaBHO OOIIEMY KOJIUYECTBY
3JIEKTPOHOB U ITPOTOHOB

ATOM COCTOUT U3 MOJIOKUTENBHO 3aPSDKEHHBIX IIPOTOHOB U TAKOTO YK€ YUCIIA
OTPULIATEIILHO 3aPSKCHHBIX DJIEKTPOHOB

+B nenTpe aroma HaXOOUTCS AP0, COCTOSAIIEE U3 IPOTOHOB U HEUTPOHOB; BOKPYT
AJlpa BPAILAIOTCS 3JIEKTPOHBL; KOJIMYECTBO POTOHOB PABHO KOJIMYECTBY
JIIEKTPOHOB

Buibepume ooun npasunvhwiti gapuanm omeema

CorsnacHo ogHoMy M3 KBaHTOBBIX nocryaaros H. bopa ...

U3JTyYEHHUE WU TIOTJIOIIEHNE SHEPTUHA ATOMOM MPOUCXOJUT HEMPEPHIBHO

aTOM H3JIy4aeT WU MOTJIOIAET SHEPTUIO TOIBKO TOTAa, KOTJa 3JIEKTPOHBI
HAXOJATCS B CTALIMOHAPHBIX COCTOSHUAX

IIPU MEPEX0/IE ANEKTPOHA C OPOUTHI HA OPOUTY U3TyUaETCs WU TOTJIOIAETCS
KBaHT SHEPIUH, PaBHBINA YHEPTUHU AJIEKTPOHA B JAHHOM CTAIIMIOHAPHOM COCTOSIHUU
+IpU Iepexoe dIEKTPOHa ¢ OPOUTHI HA OPOUTY M3ITydaeTCs UM MOTJIOMIAETCA
KBaHT SHEPIUH, PaBHBIA PA3HOCTH HEPTUH SJIEKTPOHA B CTAIMOHAPHBIX
COCTOSIHUSIX

Buibepume ooun npasunvhsiii gapuanm omeema

CoryiacHo nJIaHeTapHOM MO/IeJIH ATOMA ...

IPOTOHBI IBUXKYTCS 110 OpOUTAM BOKPYT OTPHULIATEIBHO 3apSKEHHOIO Sapa
IPOTOHBI IBUXKYTCS 110 OPOUTAM BOKPYT MOJOKHUTEIBHO 3aps>KEHHOTO sipa
AJIEKTPOHBI IBHXKYTCS IO OPOUTaM BOKPYT OTPULATEIBHO 3apsKEHHOIO /1pa
+3JIEKTPOHBI ABUKYTCS 10 OpOUTAM BOKPYT MOJIOKUTEIBHO 3apsKEHHOIO s/1pa

Buibepume ooun npasunvhwiii gapuanm omeema

IIpeacTaBiieHue 0 CTPOCHUM aTOMAa, COOTBETCTBYIOIIIEe MO/AEIH aTOMAa
Pesepdopna:

SAnpo — B ueHTpe aroMa, 3apsj SApa MOJOKUTENEH, 00JbIIas YaCTh MacChl aTOMa
COCPENOTOYEHA B AJIEKTPOHAX

+5npo — B HeHTpe aToMa, 3apsi/] iAPa MOJ0KHUTEJeH, 00JIbIIAas YACTh MaCChl
aToMa COCpeJ0TO4YeHA B siApe

SAnpo — B ueHTpe aroMma, 3apsj sApa oTpuliaTeneH, O0IbIIas 4acTh MacChl aTOMa
COCpe0TOUEHA B 3JIEKTPOHHOM 000J10UKe
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SAnpo — B LieHTpe aroma, 3apsij sapa OTpuliaTeneH, 0OIbIIast 4acTh MacChl aTOMa
COCpPEOTOYEHA B SApE

Buibepume ooun npasunvhwiti gapuanm omeema
Casi3aHHasl CHCTEMA 3JIeMEHTAPHBIX YACTHUIl COAEPKUT 9 IJIeKTPOHOB, 13
HEWTPOHOB M 8 MPOTOHOB. JTAa CHCTEMA MOKET SAIBJATHCS ...

v 30
HEUTpabHBIM aTOMOM XJiopa ,Cl
21
+noHoM kuciaopona O
22
noHoM ¢propa F

HEHTpaNBHBIM aTOMOM Kuclopoaa ;O

Buibepume ooun npasunvuwiii gapuanm omeema

Korna aTom norsomaer cBet, TOraa ...

+MEepEeXOaUT U3 HU3IIUX YHEPTETUUECKUX COCTOSIHUM B BBICIIIHE
MEPEXOJIUT U3 BBICHIUX IHEPTETUUECKUX COCTOSTHUN B HU3IINE
HE TIEPEXOAUT U3 HU3LIUX SHEPIeTHUECKUX COCTOSIHUM B BBICIIHE
HE TIEPEXOAUT U3 BHICIIUX IHEPTreTUYECKUX COCTOSHUM B HU3IIHE

Buibepume ooun npasunvhsiii gapuanm omeema

IIpu B-pacnajae u3 sApa BbLJIETAET JIeKTPOH. B pe3yabTare 3apsa siapa ...
YMEHBIIIAETCS HA €UHUILY, @ MACCa OCTAETCSI MOYTH HEM3MEHHOM
+yBEJIMUMUBAECTCSA HA €IUHUILY, & MACCa OCTAETCS TOYTH HEU3MEHHON
YBEIIMYMBAETCS HA €AUHUILLY, U MAaCCA YBEIUYNUBACTCA

YMEHBIIAETCS HA €IMHUILY, U MacCa YMEHBIIIAECTCS

Buvibepume ooun npasunvhulli 6apuanm omeema

Ilepuoa monypacnaga 7 — 310 TO BpeMmsi, B Te4eHUEe KOTOPOIO ...
+pacnanaercs NoJIOBUHA HAYaJIbHOTO YUCJIA PAIMOAKTUBHBIX aTOMOB
pacrazsaercst 4eTBEPTh HAYaJIbHOTO YMCJIA PATMOAKTUBHBIX aTOMOB
pacnagaceTcs BCE YHMCIIO PaINOaKTHBHBIX aTOMOB

HE paclagaercs MOJIOBUHA HAYaJIbHOTO YHCIIA PATHOAKTUBHBIX aTOMOB

Buvibepume ooun npasunvbHblll 6apuanm omeema
OCHOBHOI1 32aK0H PAJIHOAKTHBHOI0 Pacnajaa Bbipaxaercsi (pOpMyJioH ...

L
N=2T

+N=N,-27
N =2N,
N =3N,

Buvibepume ooun npasunvbHulll 6apuanm omeema
MaccoBbIM 4nca0M A HA3BIBAKOT ...
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+CyMMy 4uciia MPOTOHOB Z U YUCJIa HEUTPOHOB N B sA/Ipe
Pa3HOCTH YKClIa TPOTOHOB Z U YUCJIa HEUTPOHOB N B sizipe
IIPOU3BENCHUE YUCIIA IPOTOHOB Z U YNCJIa HEUTPOHOB N B siApe
YHUCJIO POTOHOB Z B sIApE

Buvibepume ooun npasunvhbviti gapuanm omeema

M3oTonbl npeacTaBadgOT cO00H siapa ...

C pa3HbIM 3HAYEHHEM Z, HO C OIMHAKOBBIMH MAaCCOBBIMU YUCIaMH A

C OJIHAM U T€M e 3HaYeHUEM Z U C OJIMHAKOBBIMH MACCOBBIMU YUCIAMH A

C pa3HbIM 3HAYEHHEM Z U C pa3HbIMH MACCOBBIMU YUCIAMH A

+C OJTHUM U TE€M XK€ 3HAUE€HUEM Z, HO C pa3JIMYHbIMU MacCCOBBIMU YHCIaMU A

Buvibepume ooun npasuivHulll sapuanm omeema

Macca noxkost sApa Bcerjaa ...

+MEHbIIIE CYMMBbI MacC IIPOTOHOB U HEUTPOHOB, KOTOPHIEC BXOAAT B €r0 COCTAB
O0JIBIIIe CYMMBI MacC MPOTOHOB U HEUTPOHOB, KOTOPBIE BXOJIAT B €TI0 COCTaB
paBHA CyMME Macc MPOTOHOB U HEMTPOHOB, KOTOPBIE BXOJIAT B €T0 COCTaB
paBHa HYJIIO

Buvibepume o0un npasunvhbviti gapuanm omeema

Koy puuuenrom pasMHOKeHHsI HEITPOHOB HA3bIBACTCH ...

+OTHOLIEHNE YUCIIa HEUTPOHOB JAHHOTO IMOKOJICHHS K YUCITy HEUTPOHOB
IIPEAIIECTBYIOLIErO MOKOICHUS

OTHOILIEHUE YK CIIA HEUTPOHOB MPEAIIECTBYOIIETO MMOKOJICHHS K YUCITYy HEUTPOHOB
JAHHOTO TIOKOJICHUS

IIPOU3BEICHUE YHUCIIA HEUTPOHOB JaHHOT'O MOKOJICHUS K YNCIy HEUTPOHOB
IIPEAIIECTBYIOLIErO MOKOJICHUS

IIPOU3BEICHUE YHCIIA HEUTPOHOB IIPEAIIECTBYIOMIETO IIOKOJIEHUS K YUCITY
HEHUTPOHOB JAHHOI'O ITOKOJICHUS

Buibepume ooun npasunvhsiii gapuanm omeema

Kpurnueckas macca — 310 ...

+HaMMEHbIIIAs Macca ASNSIErocs BEMECTBa, IPU KOTOPOU €I11e MOKET MPOTEKATh
LEMHAs sACpHas PEAKLIUS

HauOoJIbIIIast Macca JIETSIIErocs: BEeIIeCTBa, IPU KOTOPOU €Ie MOKET MPOTEKATh
LETHAas sAepHas PeaKus

HaWMEHbIIIasi Macca JeTAIIEerocs BEIIECTBA, PU KOTOPOM HE MOYKET MPOTEKATh
LETHAas sAepHas PeaKus

HauOOJbIIasi Macca ACJAIIErocs BEIIeCTBa, P KOTOPOH HE MOXKET MPOTEKaTh
LEIHAs SAepHas peakius

Buvibepume ooun npasunvHblll 6apuanm omeema
IHornomeHHas 1032 U3Jy4eHUS BbIpakaeTcs: POpMyJIoH ...
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Buvibepume ooun npasunvhwiii eapuanm omeema
Enyununes >KBUBaJEeHTHOM 103bI AABJISAETCA ...
['penn

+3uBepT

JIxoynb

Awmrniep

Buibepume ooun npasunvHwili gapuanm omeema

Kaxnoii 3JieMeHTapHOH YacTHIE COOTBETCTBYET CBOSI AHTHYACTHIIA,
o0Jafamomad ...

+TaKOU K€ MacCOU, HO € 3apsAI0M IPOTUBOIIOI0KHOIO 3HAKA
OosblIel Maccoi, HO C 3apsiIoM MPOTHBOIIOJIOKHOIO 3HaKa
MEHBIIEN Maccoii, HO C 3aps0M IIPOTUBOIIOJI0KHOIO 3HaKa
TaKOM K€ MacCOU U 3apsAI0M TaKOT'O XK€E 3HAKA.

Buibepume ooun npasunvhsiii gapuanm omeema
1 I'p (rpeii) paBeH ...

KT
| ——

Jx
1 JIx- 1k
+1 A

KT

A

3B

PA3JIEJI 8 JjieMeHTbI ACTPOHOMUM U ACTPOPUIUKHU

Inemenmovl acmpoHomuu u_ acmpou3uku

Buibepume ooun npasunvhwiti gapuanm omeema

Muaeunsriii Iyt — 3710 ...

MOJIOKO, poiuToe ['epakioM Bo BpeMsi KOpMIIEHUS TpyIbto OoruHel ['epoii
+BETBb Halllel criupanbHOU ["anakTuku, KoTopast 00pa3yeT 3BE€3HOE KOJIBIIO,
MPOTSHYBIIEECS cepeOPUCTOM MOIOCON MO0 000UM MOJTYIIaAPUIM

BETBb Halllel criupaibHON ["anakThKy, KOTopas He 00pa3yeT 3BE3/IHOE KOJIBIIO



IIYyTb MCUTATCJIA

Buibepume ooun npasunvhwiti gapuanm omeema
Hama I'anakTuka, Bpamasch, IBUXKETCH €O CKOPOCTHIO ...

2,5-10°kM/u B HampaBiieHUH co3Be3Ius [ HapsI
+1,5- 10°km/a B HAIpaBJIEHUU CO3BE3AUA [ MaphI
1,5-10° xm/u B HampaBJICHUU CO3Be31us [ upbl
1,5-10° km/4 B HanpaBIEeHUH CO3BE3AU I UapHI

Buvlbepume o0un npasunivbHblll 6apuanm omeema

Hama CoJsiHeuHasi cucTeMa HAXOAUTCS HA PACCTOSIHUM ...
80 xuiomapcek ot 1eHTpa [anaktuku

800 kuonapcek oT 1eHTpa ['anakTuku

+8 kuIonapcek ot ueHTpa ['anakTuku

0,8 kuionapcek ot ueHtpa ['anakTuku

Buibepume ooun npasunvrsiii gapuanm omeema

Couanue oopamaercss BOKpPYr neHTpa ['aJJakTHKH €O CKOPOCTHIO ...
80 xm/c, nenast oguH 060pOT mouTH 3a 20 MITH JIeT

+250 x™m/c, nenast oguH 060poT moutH 3a 200 MIIH JIeT

150 xm/c, nemast oqua 060poT moutu 3a 200 MITH JIeT

100 xm/c, nenast oauH 060poT moutH 3a 200 MIIH JeT

Buibepume ooun npasunvhwiii gapuanm omeema

lanakTukN, UMeONIUe BU KPYTroB WIH 3JIIMIICOB, OTHOCATCS K Pa3paay ...
+3IIUNTUYECKUX TaJaKTUK

JIMH30BUIHBIX FaJAKTHK

HEIMPAaBUWIbHBIX FalaKTHK

B3aMMOJICHCTBYIOIIUX raJlAKTUK

Buvibepume ooun npasunvhwiii eapuanm omseema

IN'anakTukyu, MMerOIIMe CIVIIOCHYTHIN 3Be3IHbIN IMCK U BHEIIIHE MOX0KHUe HA
NN THYECKHE, OTHOCATCS K pa3psay ...

SJUTUNTHYCCKUX TATaKTHK

+IMH30BUIHBIX T'aJaKTHK

HETPABWIBHBIX TAJIAKTUK

B3aUMOJICUCTBYIOIINX TAJIAKTUK

Buibepume ooun npasunvhwiii gapuanm omeema

lanakTkN, He MMeKIINe ONpeieJIeHHON (POPMBI, OTHOCITCS K pa3psay ...
AIUTUTITUYECKUX TaTaKTHK

JIMH30BUJIHBIX TAIAKTUK

+HeNpaBUIbHBIX FATAKTUK



BBaHMOHeﬁCTBYIOMHX TaJIaKTHK

Buibepume ooun npasunvhwiti gapuanm omeema

JIBOHBIE TAJIAKTUKH, MEKAY KOTOPbIMHU HAOJII0JA0TCH NePEeMbIYKH,
OTHOCATCH K pa3psay ...

AIUIUNITUYECKUX TaTaKTUK

JIMH30BUIHBIX TaJaKTHK

HETMPaBWIbHBIX FATaKTUK

+B3aMMO/ICUCTBYIOIINX TATaKTUK

Buvibepume ooun npasunvHulll 6apuanm omeema

Bcesiennasi — 0e3rpaHUYHbIA MUP, KOTOPBII ...

KOHEYEH B IPOCTPAHCTBE U BO BPEMEHH, MPEICTABISIONINNA COO0M BCe
pazHooOpasue GopM CyIIeCTBOBAHUS MaTEPUU

+0ecKkoHEeUeH B IPOCTPAHCTBE U BO BPEMEHH, MTPEICTABIAIONINI coO0M Bce
pazHoobpasue GopM CyIIecTBOBAaHUS MaTEPUH

OECKOHEYEH B IMPOCTPAHCTBE, HO HE BO BPEMEHH, MPECTABIAIOMUN cO00ii Bce
pa3zHooOpasue popM CyImecTBOBaHUS MaTEPHUH

OECKOHEUEH BO BPEMEHH, HO HE B IPOCTPAHCTBE, MPEACTABIISIOIIUN COO0M BCe
pa3zHooOpasue GpopM CyImecTBOBaHUS MaTEPHUH

Buibepume ooun npasunvhwiii gapuanm omeema

I'1aBHBIN OCTYJIAT KOCMOJIOTHM:

3aKOHBI IPUPOJIBI — 3aKOHBI PU3UKHU, KOTOPBIE ObLIM YCTAHOBJIEHBI HA OCHOBE
M3y4YEHUs Bcel BceneHHoM, MpUMEHUMBI KO Bcel Beenmennon

3aKOHBI IPUPOJIBI — 3aKOHBI PUKUKH, KOTOPBIE ObLIM YCTAHOBJIEHBI HA OCHOBE
W3YUYEHHUSI CYIIECTBEHHO OTPAHUYECHHOW YyacTu BceneHHol, TpUMEHUMBI HE KO
Bcell BeenenHnou

+3aK0oHBI IPUPOJIbI — 3aKOHBI (PU3UKH, KOTOPbIE ObLIN YCTAaHOBIJIEHBI HA OCHOBE
M3Y4YEHUs CYLIECTBEHHO OTPAHUYEHHON YacTH BCceneHHoM, NPUMEHUMBI KO BCEU
Bcenennon

3aKOHBI IPUPOBI — 3aKOHBI (PU3UKHU, KOTOPBIE HE OB yCTAHOBIJIEHBI HA OCHOBE
W3YUYCHHUsI CYIIECTBEHHO OTPAaHUYECHHOW YyacTh Beenennon

Buibepume ooun npasunvuwiii gapuanm omeema

IIpocTpaHCTBO ¥ BpeMs SIBJSIIOTCA ...

+a0COJIFOTHBIMU, TaK KaK UX CBOICTBA HE 3aBUCIT OT MAaTEPUU U €€ JIBHIKCHHUSI
OTHOCUTEIbHBIMH, TaK KaK MX CBOMCTBA HE 3aBUCAT OT MATEPUU U €€ IBHXKCHUS
OTHOCUTEIbHBIMH, TaK KaK MX CBOMCTBA 3aBUCAT OT MATEPUU U €€ JABWKCHUS
aOCOJIIOTHBIMH, TaK KaK UX CBOMCTBA 3aBUCAT OT MATEPUU U €€ JIBUKCHH.

Buvibepume ooun npasunvbHulll 6apuanm omeema
B 6oabmux macmradax BeeseHnyo ...
HEJIb351 CYUTATh OJHOPOJHOM
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HENb3s CYUTATh U30TPOITHON
+MOKHO CYUTATh OJJHOPOJIHOU U U30TPOITHOU
MOYHO CUMTAaTh HEOAHOPOIHOMN

Buibepume ooun npasunvhwiti gapuanm omeema
3axon Xa00J1a Beipa:kaercsi GopmyJioi ...

H
v=—

r
v=H+r
+uv=Hr
v=H-r

Buibepume ooun npasunvrsiii gapuanm omeema

boabuioi B3pbIB — 37O ...

+kaTacTpouuecku ObICTPHIN pa3iieT MaTepuu, KOTOpas HaXoIujach B
CBEPXIOPSYEM U CBEPXIUIOTHOM COCTOSIHUH

KaTacTpo(PUUeCcKu MeAJICHHBIN pasyieT MaTepUH, KOTOpasi HAXOIUJIaCh B
CBEPXTOPSYEM U CBEPXILUIOTHOM COCTOSIHHH

KaTacTpouuecku ObICTPBIN pa3ieT MaTepuu, KOTOpasi HaXOAWJIach B
CBEPXXOJIOAHOM U CBEPXIIJIOTHOM COCTOSTHUU

B3PHIB OOMOBI

Buvibepume o0un npasunvbHblll 6apuanm omeema

TepmosiiepHbIe peakuu — 3TO ...

+peakiMy CIUSHUS JIETKUX aTOMHBIX siiep B 0oJiee TSKeNble, KOTOpbIe
MIPOUCXOJAT MPU OYEHBb BBICOKMX TEMIIEPATYpax

pEeaKIMK CIUSHUS TSHKETBIX aTOMHBIX SiZiep B 0oJiee JIeTKue, KOTOPhIE MPOUCXOISAT
IIPY OYEHb BBICOKUX TEMIIEpATypax

pPEeaKIMK CIUSHUS JIETKUX aTOMHBIX siiep B OoJiee TSKeNble, KOTOPhIE MPOUCXOISAT
IIPY OYEHb HU3KUX TEMIIepaTypax

peaKIuy CIUSHUSA JIETKUX aTOMHBIX s/iep B 00Jiee TsHKeIbIe, KOTOPBIC TPOUCXOIST
MIPUTEMITIEPATYPaxX PABHBIX HYJIIIO

Buvibepume ooun npasunivbnblil 6apuanm omeema

IIPOTOH-NIPOTOHHBIM HHUKJIOM HA3BLIBAIOT ...

LIENIOYKY TEPMOSIEPHBIX PEAKIUH, B PE3yJIbTaTe KOTOPOM TpH sapa Bogopona | 1H
IPEBPAIIAOTCS B OAHO sAapo renus 4 2He

IIEMIOYKY TEPMOSICPHBIX PEAKIIUH, B PE3YJIGTaTe KOTOPOM Ba Aapa Bogopoaa ' 1H
IPEBPAIIAOTCS B OAHO sAapo renus 4 2He

IIEMIOYKY TEPMOSIECPHBIX PEAKIIUH, B PE3YIBTATE KOTOPOM OJHO SAIPO

Bogopona | 1H npespamaercsa B ogHo sapo remus 4 .He

+IEMOYKY TEPMOSIEPHBIX PEAKIHIA, B PE3yIbTaTe KOTOPOM YETBIPE SAIpa
Bogopoaa | 1H npespamarorcs B ogHO sapo renus 4 ,He
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Buibepume ooun npasunvhsiii gapuanm omeema

A30T — NMO0OYHBII MPOAYKT PeaKluM NPeBpalleHus ...
+BOZOpO/Ia B TeJINI

renusl B BOJOPOI

KHMCJIOPOJA B YIIIE€pOa

yriiepoza B KMUCIOPOJ

Buvibepume ooun npasunvhwiii sapuanm omeema

Korna macca 3Be3ab1 MeHb1Ie, 4em 1,2 maccebl CoJiHIIA, TO OHA 3aBepUIAET
CBOIO 3BOJIIOIMIO KAK ...

HEUTPOHHAs 3BE3/a

yepHas JbIpa

+0enbIil KapauK

dhoboc

Buvibepume ooun npasunvhwiii eapuanm omeema

Korna macca 3Be3abl Mmexay 1, 2 u 3 maccamu CosiHIa, TO OHA MPeBPANIAeTCs
B...

+HEUTPOHHYIO 3BE3LY

YEPHYIO JbIPY

+0enblii KapIuK

dhoboc

Buvibepume ooun npasunvhwili 6apuanm omeema

Korna macca 3Be3/1b1 NpeBbILIAET TPH COJIHEYHBIE MACChI, TO ITA 3Be3/1a
Ha3bIBaeTcH ...

OeJbIN KapJIUK

dhoboc

HEUTpOHHAs 3BE3/1a

YepHas JIbIpa

Buvibepume ooun npasunvrsiii gapuanm omeema

CkopocTh 3BOJIIOIUN NPSIMO NPONOPUUOHAIBHA ...

+CKOPOCTH BBIICJICHUS SHEPTUM U OOPATHO MPOMOPIUOHATIbEHA MACCE 3BE3/IbI
CKOPOCTH BBIJICJICHUS SHEPTUU U MIPONOPIIMOHAIBHA MACCEe 3BE3/1bI

CKOPOCTH TOTJIONIEHUS SHEPTUU U 0OPATHO MPONOPIIMOHAIBHA MACCE 3BE3/1bI
CKOPOCTH TIOTJIOIIEHHUS SHEPTUHU U MTPONOPIIMOHAIIBHA MAcCe 3BE3/1bl

Buibepume ooun npasunvHwili 6apuanm omeema
CnyTHukom 3emJin siIBJIAsSIeTCS ...

®doboc

Jlenimoc

+Jlyna

Mapc
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Bvibepume 00un npasunvusiil 6apuarnm omeema
IlnaneTsl — HeOecHBbIE TeJIA ...

+KoTopeie oOpamarorcs Bokpyr ConHia

BOKPYT KOTOpPbIX oOparaercs ConHile

KOTOpbIE 00pAaIatoTCsl BOKPYT 3EMIIH

BOKPYT KOTOPBIX oOpataercs 3emist

Buvibepume ooun npasunvhwiii 6apuanm omeema

CoJiH1Ie ¥ COJTHIENO000HbIE 3Be3/Ibl COCTOSAAT B OCHOBHOM M3 ...
+Bogopoaa — 10 80% u renus — 10 20%

Bojiopoaa — 110 20% u renust — 10 80%

Bojiopoaa — 110 50% u renust — 10 50%

Bosiopoaa — 110 100%

Buvlbepume neckonbko npasuibHuiX 6apuanmos omeema
Ha pucyHke npuBeIeHO cXxeMaTHYecKoe N300paskeHue COJTHEYHOH CHCTEeMBI.
IliiaHeTsHl HA ’TOM PHCYHKE 0003HA4YeHbI HH(pPaMH.

+I1naneroii 2 siBisiercs Benepa.

[Inmanera 5 OTHOCUTCA K TIaHETaM 3€EMHOM TPYTIIIBIL.

+1Inanera 3 umeer 1 cnyTHUK.

Il;manera 5 HE UMEET CITyTHUKOB.

ATMmocdepa mtaHeTsl 1 COCTOUT, B OCHOBHOM, U3 YIVIEKHCIIOTO rasa.

Buvibepume neckonvko npasunvbHuIX 6apuanmos omeema

BepHble yTBep:kIeHHS 0 IBUKCHHUHU IJIAHET:

[TnaneTs! qBUKYyTCS BOKpYr COMHIIA O KPYTOBBIM OpOUTaM
+Panuyc-BEKTOp MJIAHETHI 34 PaBHBIE IPOMEKYTKH BPEMEHU OINKCHIBAET
OJIMHAKOBBIE IUTOLIAIH.

BricTpee Bcero miaHeTa IBUKETCS B a)elInu.

+CKOpOoCTb MJIaHETHI TEM 00JIblIE, YeM OHa Omxe K CoHIy.

KBanpat OosbL1oi nosryocu opOUTHI Tena, 1eNEHHON Ha Ky0 nepuoia ero
oOpallleHus1 ¥ Ha CyMMY Macc TeJl, €CTb BEJTMYMHA TOCTOSHHASI.
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Buibepume ooun npasunvrsiii gapuanm omeema

Cucrema orcyera, HcnoJb3yemMasi 1Ji ONMCAHUSA ABMKeHUA Tel B CoTHeYHOil
cUCTeMe, HA3bIBAaeTCH ...

MHEPLUAIBbHOU

TEOLEHTPUYECKOU

+TeIMOLEHTPUYECKON

reoCTalMOHAPHOMN

Buibepume ooun npasunvHwili 6apuanm omeema

Bropoii no ynanennoctu ot CosiHIA NJIAHETOM ABJIACTCH ...
Mepkypuit

+Benepa

3emiid

Jlyna

Buibepume ooun npasunvhsiii gapuanm omeema
Jlyna siBasiercs ...

acTepouI0M

IJIAHETOU

CIIyTHUKOM

VYkaowcume ceoti eapuanm omeema

Yckopenne cBodoanoro nagenusi Ha Jlyne (B M/c?) ¢ TOYHOCTBIO 10 JAeCSATHIX
PaBHO ...

1,6
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