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Pe3yabTaThl 0CBOCHHS Y4eOHOM IMCHUNINHBI: «DU3HKA»

[TICC3 (CIIO) no cnenuaibHOCTH
09.02.11 Pa3paboTka 1 yrpaB/ieHye TIPOrpaMMHBIM o0ecrieueHHueM

Koab1
KOMIIeTeHIIUH KomMmnerenuu Pe3ynbTaT 0CBOCHUSA
no ®rocC
OO61mMe KOMIeTeHIUH

OK 01 Bribupath crioco6bl peliieHust 3HaTb poJib ¥ MECTO (PU3UKU B
3ajau npogeccroHaabHOM (hopmMHpoBaHUM Kpyro3opa u
JlesiITeIbHOCTH, IPUMEHUTETbHO | (YHKIIMOHA/IbHOM FPaMOTHOCTH UesioBeKa /IS
K pa3/IMUHbIM KOHTeKCTaM pellieHus] PaKTUUeCKUX 3a/1au

npo¢eCcCUOHANBbHOM [1eSITe/IbHOCTH.

YMeTb pacrio3HaBaTh (pU3nUecKue SBIeHUs
(TipoLiecchbl) ¥ 0OBSACHATL UX HA OCHOBE
M3yUYeHHbIX 3aKOHOB.

OK 02 Wcnonb30BaTh COBpeMeHHbIE 3HaTb COBpeMeHHbIe Cpe/ICTBa MTOUCKa,
CpeZCTBa MOMCKA, aHanu3a 1 aHaJiv3a ¥ UHTeprpeTaluu nHhopMaluu,
VHTepIipeTalyy MHGopMalyy U | UH(OPMaLMOHHbIE U KOMMYHHKALIMOHHbIE
vH(bOpPMallMOHHbIE TEXHOJIOTUN | TEXHOJIOTUMU.

J7151 BBITIOJIHEHUS 3a/iau Ymetn
ripoeccroHaNIbHOM - MCTIO/Tb30BaTh LIU(POBbIe TeXHOJIOTHU 1151
JlesiTeIbHOCTH TIOWCKa, CTPYKTYPHUPOBaHUS, UHTEPIIpeTalui 1
Tpe/iCTaB/ieHus] yueOHOM 1 Hay4HO-
oy /isipHOM MHbOpMaluy;
- YUUTBIBaTh I'PaHULIbI TIPUMEHeHHsT
V3yUeHHBIX (PU3NUeCKUX MOJesiel Ipy
perieHMH GU3MUYECKHX 3a/1au.

OK 03 [TnanupoBaTh U peanr30BbIBaTh | 3HATh MOPA/bHO-HPABCTBEHHbIE HOPMBI 1
cobcTBeHHOE LeHHOCTH, OCHOBBI TIPaBOBOM U ()MHAHCOBOM
npoecCcroHaIbHOE U IPaMOTHOCTH.

JIMUHOCTHOE pa3BUTHE, YMeTb CaMOCTOSITe/IbHO OCYILIeCTBIATh
nperpUHUMAaTeTbCKYH0 T03HaBaTe/IbHYIO 1eATe/IbHOCTb, BbISIB/ISTH
J1esITe/TIbHOCTD B npo0JieMbl, CTaBUTh U (HOPMYTUPOBATh
ripodeccroHanbHOM cepe, CcoOCTBeHHBIE 33/]aul B 00pa3oBaTe/IbHOM
WCTI0/Ib30BaTh 3HaHUS 110 JIesITeTbHOCTU U KU3HEHHBIX CUTYal[UsIX.
(bMHaHCOBOI I'PaMOTHOCTH B

Pa3/IMUHBIX XKU3HEHHbBIX

CUTYaLUsIX

OK 04 OddexTUBHO 3HaThb NperMyl[eCcTBa UHAUBUAYaTbHON U
B3aMMO/IEMCTBOBATh U pab0TaTh | KOMaHAHOW pabOThI, METO/JbI COBMECTHOM
B KOJIJIEKTHBE U KOMaH e paboThL.

YMeThb paboTath B IPyIITie C BBINOJTHEHHEM
Pa3/IMUHBIX COIUAMBbHBIX POJIeH, T/IaHUPOBaTh
paboTy rpyTbl, PalMOHAIBHO PACTIPeIesisTh
JlesiTeTbHOCTb B HECTaH/JaPTHBIX CUTYaLUsX,
a/leKBaTHO OLIEHUBATh BKJaJ, K&)KA0ro 13
YUaCTHUKOB T'PYMIILI B pellieHre
paccMaTtprBaeMoy Mpob/ieMbl.

OK 05 Ocy111eCTB/ISATh YCTHYIO U 3HaTb MpaBu/a roCyJapCTBEHHOTO A3bIKa




MMCbMEHHYI0 KOMMYHUKALIUIO Poccuiickon ®@epeparyn.

Ha roCy/lapCTBeHHOM SI3bIKe YMeThb pa3BepHYTO U JIOTUUHO U3/1araTh

Poccuiickon @epepanuu ¢ CBOKO TOYKY 3PeHHs C UCTO0/Ib30BaHUEM

yueToM ocobeHHOCTe SI3BIKOBBIX CPeJCTB.

COL[MA/ILHOTO U KYJIbTYPHOTO

KOHTeKCTa

OK 07 CopelicTBOBaTh COXpPaHEHHUIO 3HaTb OCHOBBI 5KOJIOTUYECKOU KYJ/IbTYPBI,

OKpY’Karolllel cpefibl, TIPHHLIUITBI 6epeXX/TMBOT0 MPOM3BO/ICTBA,

pecypcocOepexxeHuto, r7100a/TbHBIA XapaKTep 3KOJI0TMUeCKUX

NIPUMEHSITh 3HaHUs 00 npo6sieM, AOCTYKeHUs! (PU3UKU U

V3MeHeHWH! K/MMara, PUHLUIMbI | TEXHOIOT WM, IPUMeHsieMble [1/1s1

Gepe)k/IMBOro MPOM3BO/ICTBA, palLMoHaIbHOT0 IPUPO/IONOb30BaHUS.

5 peKTUBHO /1eliCTBOBaTh B YMeTb NpUMeHATh NOTyYeHHbIe 3HaHUS [i1s

Yype3BblUalHbIX CUTYaLUSIX 00bsICHEHHS YC/IOBUM MPOTEKaHKUS
(r3ryecKUx sIBIeHUH B TIPUPO/E U /1S
NIPUHATUS NTPaKTUUECKUX PelleHni B
TIOBCe/IHEBHOM YKU3HU /17151 0becrieueHust
6e30I1acHOCTH TIPU 00paIlieHUH C OBITOBBIMU
prbopamMy U TEXHUUYECKUMHU YCTPOUCTBAMH.

TpeﬁoBaHnﬂ K pe3yjgabTaTaM O0CBOCHHUS JTUCHMUIIJIMHBI

3HAMb:

31— pomb M MeCcTO (U3MKM B COBDEMEHHOW HayuyHOM KapTHHE MUpa,
cucTeMoo6pasyolyt0 posib (GU3MKU B Pa3BUTHUU eCTECTBEHHbIX HayK, TEXHUKU U
COBPEeMEeHHBIX TeXHOJIOTUM, BK/IaZl POCCUMCKUX U 3apyOeKHBIX yueHbIX-(DHU3UKOB B
pa3BUTHE HAYKH;

32— poib PU3MKU B IPAKTHUUECKOH AESITEIbHOCTU YEJIOBEKA U JalbHEUIIEM
HAYYHO-TEXHUYECKOM Pa3BUTHH;

33— ocHoBomojararomue  (QU3MYECKHe  MOHATUS U BEJIMYMHBI,
XapakTepusyromue (U3NYECKUe IMpoLecchl, (CBSI3aHHBIE C MEXaHUYECKUM
JBUKEHUEM, B3aMMOJCHCTBHEM TeJ, MEXaHUYECKUMH KOJICOaHUSIMU M BOJHAMH,
aTOMHO-MOJIEKYJIIPHBIM ~ CTPOGHHEM  BELIECTBA, TEIUIOBBIMH  MPOLECCAMHU,

NIEKTPUYECKUM M MarHUTHBIM  IOJISIMH, ANEKTPUYECKUM  TOKOM,
AIIEKTPOMATHUTHBIMU KOJICOAHUSIMM M BOJIHAMH, OINTHYECKUMH SIBICHHUSMHU,
KBaHTOBBIMH  SIBJICHUSIMM,  CTPO€HHMEM  aToMa W  aTOMHOIO  sjpa,
PaAMOAKTUBHOCTBIO);

34— OCHOBHBIE (PUBMYECKHUE 3aKOHOMEPHOCTH, 3aKOHBI M TEOpPUHU (3aKOH
BcemupHoro taroreHus, I, II wm III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON JHEPIuHU, 3aKOH COXPAHEHUs UMIIYJIbCA, IMPUHLHUIN CYNEPIO3ULUN
CUJI, NPUHLUII PABHOIIPABHOCTH WHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-
KUHETHUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, I'a30BbIC 3aKOHBI, NEPBBIA 3aKOH
TEPMOJAMHAMHKHN, 3aKOH COXPAHEHMS DJEKTPUUECKOTOo 3apsna, 3akoH KyioHa,
3akoH OMa Jysi ydacTka 1emnu, 3akoH OMa Juisi MOJIHOW BJIEKTPUYECKOW LienH,
3aKkoH J[>koyns - JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHAYKLHH, 3aKOH COXPAHEHHUS
DHEPrUH, 3aKOH IPSAMOJMHEWHOIO PaCIpPOCTPAHEHUSI CBETA, 3aKOH OTPAKECHUS
CBETA, 3aKOH IMPEJIIOMJICHUS CBETA, 3aKOH COXPAHECHUS YHEPIUU, 3aKOH COXPAHECHUS




UMITYJIbCa, 3aKOH COXPaHEHUs »HJIEKTPUYECKOro 3apsija, 3aKOH COXpaHEHUs
MacCOBOT0 YHCIIA, OCTYyNaThl bopa, 3aK0H pagnoakTUBHOTO pacmaja);
35— OCHOBHBIE METO/IbI HAYYHOTO TIO3HAHUS, UCIIOJIb3yeMbIMU B (PU3HUKE;

ymembn:

¥Y1— pacno3HaBath puznuecKkue SBJICHUS (MPOIECChl) U OOBSACHITh UX Ha
OCHOBE M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE IIaJICHUE TEJ, JBIKCHHE IO OKPYXHOCTH, HWHEPIIHSI,
B3aMMOJICHCTBHE TeJ, KoieOaTebHOE IBMKEHHIE, PE30HAHC, BOJTHOBOE JABM)KEHUE,
muddy3usi, OpOYHOBCKOE MBM)KEHHE, CTPOCHUE KUAKOCTEH M TBEpABIX Te,
U3MEHEeHHe o0beMa Tel MpPU HarpeBaHUU (OXJIaXICHHH), TEIJIOBOE paBHOBECHUE,
uCrapeHue, KOHACHcalus, IUIaBJICHUE, KPUCTAIM3AIMUs, KHUIEHHE, BIKHOCTH
BO3/lyXa, CBS3b CPEAHEH KMHETUYECKON YHEPTUU TETUIOBOTO JABUKEHUS MOJIEKYI C
abCOJIOTHON TeMIepaTypoi, TOBBIIICHNE JAABICHUS Ta3a MPU €ro HarpeBaHUH B
3aKpBITOM COCYZE, CBS3b MEXY MapaMeTpaMu COCTOSHUSA Ta3a B M30MPOIECCax,
AIIEKTPHU3AIUS TEJl, B3aUMOJICHCTBUE 3aps0B, HAarPEBaHKUE MPOBOTHUKA C TOKOM,
B3aMMOJICUCTBUEC MAarHUTOB, SJICKTPOMArHUTHAS WHIYKITUS, TEMCTBUE MAarHUTHOTO
MOJII HAa TPOBOAHUK C TOKOM U JBWDKYIIMHACS 3apsii, DJIEKTPOMarHUTHBIC
KoJcOaHWsI W BOJHBI, TMPSIMOJIMHEHHOE pACIpPOCTPAHCHHE CBETA, OTpPaKEHUE,
npesioMyIeHUe, MHTepPEepeHusa, AUPPAKIUS ¥ TOJSIPU3AIUS CBETA, JUCIICPCHUS
cBera; (orosnexkrpuueckuit 3PEdeKT, CBETOBOE JaBJICHHE, BO3HUKHOBEHUE
JMHENYAaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAs U MCKYCCTBEHHAas
PaAMOaKTUBHOCTH;

¥Y,— pemiath pacyeTHblE M KAadeCTBEHHBbIE 3aJaul C MNpo(eccHOHaTBHO
HaIpPaBJICHHBIM COACPKAHUEM.



0 MOATOTOBKE KBATH(PHUIIMPOBAHHBIX pAOOUYMX, CIIYKAIIUX

ITacnopt

(oHa O1I€eHOYHBIX Cpe/ICTB

npodeccus 23.01.17 MacTtep no peMOHTY U 00CITyKUBaHUIO aBTOMOOMIIEH
Huctunvna: «Pusuka»

Ne Kontpomupyembie | Kontponupyemsie | Koi-Bo Jpyrue olleHOUHbIE CpEICTBA
n/n IUJTAaKTUYECKUe KOMIIOHEHTHI TECTOBBIX BUJ KOJINYECTBO
€IMHUIIBI (unu MX yacTu) | 3aJaHuid

1 2 3 4 5 6

1 | ®u3uka u MeTOaAbI OK 01, OK 02, - BxonHOM KOHTPOJIb 15
HAY4YHOI'0 OK 03, OK 04,

TMO3HAHUSA OK 05, OK 07
2 | MexaHuka OK 01, OK 02, 40 JlaGopatopHas paboTa 1
OK 03, OK 04, Nel "Uzmepenue
OK 05, OK 07 KodpuIueHTa
TPEHUS CKOJIbKEHUs"
(MMChMEHHBIN OTYET)

3 | MoaekyasipHas OK 01, OK 02, 60 JlaboparopHnas paboTa 1
¢puszuka u OK 03, OK 04, Ne2 «3mepenue
TePMOJAMHAMMKA OK 05, OK 07 yAEIbHOU

TEIIOEMKOCTID)
(MMCbMEHHBIN OTYET)
Jlaboparopnas paboTa 1
Ne3 «3mepenue
OTHOCUTEIILHOU
BIIAKHOCTH BO3yXa»
(MMCHbMEHHBIN OTYET)
4 | DIeKTPOAMHAMHKA OK 01, OK 02, 90 JlaboparopHnas pabota 1

OK 03, OK 04, Ne4 «U3mepenune

OK 05, OK 07 INEKTPOEMKOCTH
KOHJIEHCATOpay
(MMCbMEHHBIN OTYET)
JlaGopatopHas paboTa 1
No5 «3yuenue
SIBIICHUS
3JIEKTPOMATrHUTHOMN
UHTYKITUID)
(TMChMEHHBIN OTYET)

5 | Konebanus n OK 01, OK 02, 80 JlaGopatopHas paboTa 1
BOJIHBI OK 03, OK 04, Ne6 «MccaenoBanme

OK 05, OK 07 3aBUCHUMOCTH IIEpH0/ia
MaJIbIX KoJIeOaHui
rpy3a Ha HUTH OT
JUINHBI HUTU ¥ MaccChl
rpy3a»
(MMChMEHHBIN OTYET)
JlaGoparopHas pabota 1
No7 «3mepenue
nokasareJst

MMPECIOMIICHUA CTCKIIA»




(MMCHMEHHBIN 0TYET)

Jlaboparopnas paboTa 1
Ne8 «ccnenoBanme
CBOICTB M300pakeHU
B JIMH3aX)
(TUCHMEHHBIN OTYET)
OCHOBBI OK 01, OK 02, 10 HaOmroneuune 3a
crnenuaabLHOI OK 03, OK 04, BBIIIOJIHEHUEM
TeOpuM OK 05, OK 07 y4eOHBIX 3aJ[aHNH,
OTHOCHTEJIbHOCTH JEMOHCTPHUPYIOIINX
OCBOCHHE OCHOBHBIX
MOHSTUN, HPUZUUECKUX
BEJIMYHMH U 3aKOHOB:
Kelic-3agaun 3
KBantoBas ¢pusuka OK 01, OK 02, 35 HaOmronenune 3a 1
OK 03, OK 04, BBLITTOJTHEHHEM
OK 05, OK 07 3aMaHuil It
MPAaKTHYECKUX paboT
NelO
J1eMeHThbI OK 01, OK 02, 30 DKcrepTHas OLICHKa 5
ACTPOHOMUM U OK 03, OK 04, y4acTHs B AUCKYCCUU
acTpoPM3UKHU OK 05, OK 07
IHoBTOpEHUeE OK 01, OK 02, - KonTtponbhas padota 14
OK 03, OK 04, Nel (mo paznenam
OK 05, OK 07 Nel-9)
Bcero: 345 46




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.

Oobugue Kpumepuu oueHKU KOHMPOJIbHOU pabomul:

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 MPOMEXYTOUHBIX 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.
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OuneHoYHbIEe MAaTEPHUAJIbI M CPEACTBA ISl IPOBEPKHU ¢POPMUPOBAHHOCTH
KOMIIeTeHI M

1 CEMECTP

PA3JAEJI Nel ®u3uka ¥ MeTOAbI HAYYHOT'0 TO3HAHUS

KoHTposupyeMble KOMIIOHEHTHI 00y4eHus (3HAHMS, YMEHU )
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, ¥2).

Bxoonoit koumpons

1. Bvibepume 00uH npaguivHblil 6apuanm omeema

Ha3zoBurte yueHOro, OTKpPbIBIIET0 3aKOH BCEMUPHOI0 TATOTEHM S
ITackanb

I'anunen

+HprotoH

Pesepdopn

2. Bvibepume 00uH npasuibHbulll 6apuarnm omeema
Ha pucynke n3o0pakeHa MeH3ypKa C JKUAKOCThIO.

Bri0epure npaBuiIbHOE YTBEPIKICHHE.

[lena nemeHnss MEH3ypKHU paBHA 2 MII.

OO0beM KUJKOCTH B MEH3ypKe 00JIbIe 25 M.

+1lena nenenus MeH3ypku pasna 0,5 mi.

Men3zypka — npuOop 1151 u3MepeHus: 00beMa ra3000pa3HbIX Tell.

3. Bvibepume o0uH npasuibHulll 6apuarm omeema
Ha crosie HaxoasTcs TP OPyCKa OAMHAKOBBIX Pa3MepPOB M MaCChI.

Kaxoii u3 HUX OKa3bIBaeT HA CTOJ MEHbIIIee IlaB.HeHl/Ie?
+1

2

3

12



Bpycku oka3bIBalOT OJMHAKOBOE IABJICHUE

4. Boibepume 00uH npasuibHblil 8apUAHM OMeema

Kak Ha3biBaeTcs siBJ1eHue u3MeHeHus1 (POpMbI UM 00beMa MO/ JeiicTBHEM
cua?

nudpakius

b dy3us
+nedopmarius

5. Bvibepume 00uH npasuivbHblil 6apUAHM OMeema
3. Yemy paBHa rpaBUTAIIMOHHAS] OCTOSTHHAS ?
9,8 m/c?

+6,67-107" Hm*/kr?

7,5 H/xr

6. Ycmanoeume coomeemcmaue mexncoy CnucKamu

YcraHoBuTe COOTBETCTBHE MeKAY PU3NIECKUMH BeJIMYNHAMHU M eAMHUIIAMU
3TUX BeJIMYnH B MexkayHapoanou cucreme equnun (CH). K kaxaoi no3unuu
MEePBOro CTO0JI0NA MoAdepUTe COOTBETCTBYIOINYIO NMO3UIUI0 U3 BTOPOI0
CTO0JI0LA.

OU3NMYECKHWE BEJIMYMUHBI EJVHUILIBI

1. ckopocThb rpamm (1 1)

2. cuna 3 kunorpamum (1 kr)

3. Macca KkmstoMeTp B yac (1 km/9)
1 meTp B cekyHay (1 m/c)
2 Heroton (1 H)

7. Yemanosume coomseemcemeue mesncoy cnuckamu
YcraHoBHTE COOTBETCTBHE MEKAY MPpUOOpaMu 1 GU3NUECKUMH BeJIUYHHAMM,
KOTOpbIe OHHU U3MEPSIOT.

[TPUBOP OUSNYECKAA BEJIMUNHA
1. cnuomomerp TUIOTHOCTh
2. MEH3ypKa JIaBJICHHE BHYTPH Tra3a (SKUIKOCTH)
3. TEepMOMET] 3 Temneparypa
2 00BbEeM JKUJIKOCTEH U TBEPABIX Tell
1 ckopocTh

8. Boibepume 00un npasuibHblil 8apUaHm omeema
Ilpy Hauajie pe3KOro YCKOPeHHsi JABHKYIIErocs aBTO0yca MAacCaKMpbl
OTKJIOHSIIOTCSI Ha3a/l (CM. PUCYHOK).

13
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Kaxkoe siBjieHue Ha0/II012€eTCS B JTaHHOM cJiy4yae?
KOJIeOaHUs

+tuHepIHA

PEaKTUBHOE JBUKECHHE

CONPOTUBJICHUE BO3/IyXa

9. Yemanosume coomeemcemeue mexicoy cnuckamu
B npounecce HarpeBaHusi CTaJbLHON MIAPUK MepecTas NMpoJe3aThb yepe3
MeTAJJINYecKoe KOJIbIOo (CM. puc.).

(

[[Tapux xomomueli  IITapHK ropa4Hii

B npouecce HarpeBaHMsl CTAJBHOI0 IAPUKA HAOJI01aeTCH ABJIeHUE (A)

, CBA3aHHOe ¢ yBeanyenueMm (b) MouiexkyJ1. IIpu aTtom
Macca mapuka (B) , a 00bem mapuka (I') .
Ha MecTa nponyckoB BCTaBbTe CJ10BA (CJIOBOCOYETAHUSA) U3 MPUBEICHHOTO
CIMCKA.

OBO3HAUEHUE SIBJIEHUS CIMCOK CJIOB
(ITPOIIECCA) (CJIOBOCOYETAHUN)

1. A mudysus

| TennoBOE pacmIMpeHue

2. b
3.B 2 CKOpPOCTh TEMJIOBOTO JABHUKECHHUS
4.1 pasMmep

3 HEe UBMEHSITHCA

YMCHBIIATHCA

4 yBenM4nBaThCs

10. Ykasxcume ceoti eapuanm omeema
Hununap 1 mooyepeaHo B3BEIIUBAIOT ¢ HMJIMHAPOM 2 TAKOIO Ke 00beMa, a
3aTeM ¢ HUJIMHAPOM 3, HMEIIMM MEeHbIINI 00beM (CM. puC.).
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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

15



3a 30 ¢ paboTsI J1ekTpHYecKas Jamna norpedaser 900 [:x npu cusie Toka

yepe3 Heé, paBHoii 0,5 A. Haiinure Hanpsikenue (B B) Ha 1amme.
60

Kpumepuu oyenxu:
MakcumanabHOe KOJIMYECTBO OaJLIOB: 5
1 BepHsbIit oTBeT = 0,3 Oasna.

PA3JEJI 2 Mexanuka

KonTponaupyemble KOMIOHEHTHI 00yUeHHs (3HaHUSA, yMeHUA): 33, 34, 35, Y1,
Vo.

JIABOPATOPHAS PABOTA Nel
«M3mepenne ko3¢ ¢puuHeHTa TPEHUSA CKOIbKEHHU»

dusuka: 6a30BbIl ypoBeHb : yueOHuk s CI1O / H. C. [lypsimeBa [u ap.]. —
2-e u31., crep. — Mocksa : [Ipocsemienue, 2025. — C. 487—489. — ISBN 978-5-09-

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

[TuceMenHbIN OTUET 110 JIabopaTtopHOU padboTte Nel.

Kpumepuu oyenxu:

5 OamwioB: oOydamuiics BBINONHSIET pabOTy B TMOJHOM O00bEME C
COOJIIOZICHUEM HEOOXOJMMOM TMOCHE0BATEIbHOCTU TMPOBEJICHUSI OINBITOB U
U3MEPEHUN; CaMOCTOSITEIbHO M  PallMOHAJIBLHO MOHTHUPYET HE0O0XO0IUMOoe
obopynoBanue (Mpu HEOOXOJUMOCTH); BCE OMBITHI MPOBOAUT B YCIOBHUSIX U
pexumax, o0ecleynBaIINX MOJyYeHHE MPAaBUIBHBIX PE3YyJIbTAaTOB U BHIBOJIOB;
coOmroiaeT TpeboBaHUsS MpaBUil OE30MACHOCTH TPYJa; B OTUETE MPABUIBHO U
aKKypaTHO BBITIOJHSETBCE 3alUCH, TAaONMUIbl, PUCYHKH, YEPTEkKHU, Tpadukw,
BBIYHCIICHUS;, PABWJILHO BBITIOIHSAET aHAIN3 TOTPEITHOCTEH.

4 Gayuta: BBITIOJTHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLIO IOMYIIEHO 2-3 Tpu
HEeJ[0ueTa, WIIK He 0oJiee 0JTHON HErpyOoii OIMMMOKN M OJJHOTO HET0YETA.

3 Gasuta: paboTa BBITIOJIHEHA HE MOJTHOCTHIO, HO 00bEM BBITOTHECHHOW YaCTH
TaKOB,YTO MO3BOJISIET MOJYYUTh MIPABUIIBHBIC PE3YJIBTATH M BHIBOJIBI, €CIIH B XOJIC
MIPOBEICHUSI ONMBbITA W WM3MEPEHWH OBLIM JOMYIICHBI OIIMOKHA, B TOM YHCIIC
OIMOKHU, CBS3aHHBIE C BBIYMCICHUEM IOTPEIIHOCTH WJIM 3alKChI0 pe3yjIbTara
U3MEPEHUsI C YYETOM TOTPEUIHOCTH; €CJIM MPOBEJCHbl BEpPHbIC H3MEPEHUS, a
BBIBO/I T10 11eJTM paboThI HE ChOpMYIHPOBaH WK CHOPMYIUPOBAH HEBEPHO.

2 Oayuta: paboTa BBIMIOJIHEHA HE MOJHOCTBIO M O0BEM BBIMOJHEHHON 4YacTu
paboThl HE TO3BOJISIET CHENATh MPABUIIBLHBIX BBIBOJIOB; €CJIHM ONBITHI, U3MEPEHHUS,
BBIYHCIICHUS, HAOIIOACHUS TIPOU3BOIUIUCH HEMTPABUIIBHO.

1 Gat: y4acTBOBaJI B BHITIOJTHEHUH paOOThI, HO HE MPEAOCTABIII OTYET.

16



Cm. obwue Kpumepuu oyeHKU 1aO0PaAmopHoOL padomul.

TecToBbIE BOMPOCHI IO TEME, UCIOJIb3YEMBIE JIJIsl MPOMEKYTOUHOTO KOHTPOJIS
3HaHWA TI0 JUCUUIUIMHE, TPEJCTaBICHBI B COOTBETCTBYIOIIEM paszfeine (oHma
OIICHOYHBIX CPEACTB.

PA3JAEJI 3 MoJsiekyasipHas (pU3NKa ¥ TEPMOJANHAMHUKA

KoHTposmpyeMble KOMIIOHEHTHI 00y4eHHs (3HAHMS, YMEHHU )
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, ¥2).

JIABOPATOPHAS PABOTA Ne2
"N3mepeHue yaeJabHON TemJI0eMKOCTH "

dusuka: 6a30BbIl ypoBeHb : yueOHuk s CI1O / H. C. [lypsimea [u ap.]. —
2-e u31., crep. — Mocksa : [Ipocsemienue, 2025. — C. 491-492. — ISBN 978-5-09-

121349-2. — Tekct ; 3JIEKTPOHHBIMN. — URL:
https://reader.lanbook.com/book/473021. — Pexum pgoctyma: sl aBTOPH3.
I0JIb30BaTEIICH.

[TuceMeHHBIN OTYET 110 JIabopaTopHOU padoTe Ne2.

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

JIABOPATOPHAS PABOTA Ne3
"N3mMepeHHre OTHOCUTEILHOM BJIAKHOCTH BO3ayxa'"

®dwusuka: 6a3oBbiit ypoBeHs : yueonuk st CI1O / H. C. Ilypsimesa [u np.]. —
2-e u3n., crep. — Mocksa : [Ipocsemenne, 2025. — C. 492—494. — ISBN 978-5-09-

121349-2. = Tekct : 3JIEKTPOHHBIN. = URL:
https://reader.lanbook.com/book/473021. — Pexum nmoctyma: s aBTOPHS3.
MIOJIb30BATEIICH.

[TucemenHbIl 0TUET MO JabopaTopHoi padoTe Ne3.

Kpumepuu oyenxu:
Cm. 0bwue kpumepuu oyeHKuU 1ab6OpamopHou pabomol.

TectoBbIC BOIIPOCHI IIO TCMEC, UCITOJIb3YCMbIC IJIAA IIPOMCIKYTOYHOT'O KOHTPOJIA

3HaHWM 10 JUCIMIUIMHE, TPEJCTaBIECHbI B COOTBETCTBYIOIIEM pasnene (oHmaa
OLICHOYHBIX CPEJCTB.
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PA3JIEJI 4 DieKTpoAMHAMMKA

KoHTponupyemble KOMIIOHEHThHI 00y4eHUs (3HAHUS, YMEHHUS):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, Vo).

JIABOPATOPHAS PABOTA Ne4
"H3MepeHHe 31eKTPOEeMKOCTH KOHAeHcaTopa'"

®dusuka: 6a3o0Bbii yposeHs : yueonuk 11 CI1O / H. C. Ilypsimesa [u np.]. —
2-e u3a., crep. — Mocksa : [Ipocsemienue, 2025. — C. 494—496. — ISBN 978-5-09-

121349-2. — Tekct ; 3JIEKTPOHHBIN. — URL:
https://reader.lanbook.com/book/473021. — Pexum pgoctyma: sl aBTOPH3.
II0JIb30BAaTEIIEH.

[TucemMeHHBIN OTYET o JJabopaTopHoi padore Ned.

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

TecToBbIE BOMPOCHI IO TEME, UCIIOJIb3YyEMBIE JIJIsl MPOMEKYTOUHOTO KOHTPOJIS
3HAHMM MO JMCUUILUIMHE, TMPEJCTaBICHbl B COOTBETCTBYIOIIEM pasznene (oHaa
OIICHOYHBIX CPE/ICTB.

2 CEMECTP

PA3JIEJI 4 DjieKTpOoAMHAMMKA
(mpomoJrxenue)

KoHTponupyemble KOMIIOHEHTHI 00y4eHUs (3HAHUS, YMEHHUS):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, Vo).

JIABOPATOPHASA PABOTA NeS
"UccaenoBanne siBJIEHUS 3IEKTPOMATHUTHOM MHAYKIIUA'"

®usuka: 6a30BbIil yposens : yueOHuk st CIIO / H. C. Ilypsimesa [u ap.]. —
2-e u3n., crep. — Mocksa : [Ipocsemenne, 2025. — C. 498—499. — ISBN 978-5-09-

121349-2. — Tekcr : BJIEKTPOHHBIMN. — URL:
https://reader.lanbook.com/book/473021. — Pexum poctyma: A aBTOPHS3.
II0JIb30BATEIIEH.

Mskumies, I'. SI. ®usuka. 11-i1 kimacc : yueb. mama  oOuieobpa3osar.

YUpeXACHUN C TPWI. Ha 3JEKTPOH. HOCcUTeNe : 0a30BbId WM mpodui. ypoBHH /
I'. 4. Msakumes, b. b. byxosues, B. M. Uapyrun; nox pea. H. A. IlapdeHTreBoti.
— 21-e u3n. — Mocksa : [Ipocsenienne, 2012. — C. 383—-384.

Msikumies, I'. 1. ®wuszuka: 11-i kimacc : 06a30BbI U YIIIyOJICHHBIA YPOBHHU:
yueonuk / I'. SI. MakumeB, b. b. byxosnes, B. M. Uapyrun. — 12-¢ u3sn., crep. -
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Mockaa : [IpocBemienue, 2024. — C. 414-415. - ISBN 978-5-09-112179-7. — Tekcr
anexktponHbii. — URL: https://reader.lanbook.com/book/408689. — Pexum
JOCTYyTIA: JUTsl aBTOPH3. TTOJIH30BATENICH.

[TuceMeHHBIN OTYET 110 JIabopaTopHOU padboTe Ne5.

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

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

PA3JIEJI 5 Kosie0aHUsI M BOJITHBI

KoHTponupyemble KOMIIOHEHTHI 00y4eHUs (3HAHUS, YMEHHUS):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, Vo).

JIABOPATOPHAS PABOTA Ne6
"HUcciienoBanue 3aBUCHMOCTH MEPHOAA MAJIBIX KOJIEOAHUH IPy3a HA HUTH OT
JAJIMHBI HUTH U Macchbl rpy3a'’

®dusuka: 6a30BbIl ypoBeHb : yueOHuk s CI1O / H. C. [lypsimeBa [u ap.]. —
2-e u31., crep. — Mocksa : [Ipocsemenune, 2025. — C. 500-501. — ISBN 978-5-09-

121349-2. — Tekct ; 3JIEKTPOHHBIMN. — URL:
https://reader.lanbook.com/book/473021. — Pexum pgoctyma: sl aBTOPH3.
I0JIb30BaTEIICH.

[TucbMeHHBIN OTYET 110 JIabopaTopHOU padoTe Neb.

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

JIABOPATOPHAS PABOTA Ne7
"N3mepeHue noka3zareJisi mpejoMJeHusl cTeKa'

Mskumies, I'. . ®usmka. 11-it kimacc : ydeb. mma  oOmieoOpa3oBar.
YUpeXKACHUN C TPWI. Ha DJEKTPOH. HOCUTeNe : 0a30BbIA W Mpodui. ypoBHH /
I'. 4. Mskumes, b. b. byxosues, B. M. Hapyrun; noa pen. H. A. [lapdenTreBoii.
—21-e u3a. — Mockaa : [Ipocsemenne, 2012. — C. 386—388.

Mskumies, I'. 1. ®wusuka: 11-i kmacc : 6a30BbIA U YIIIyOJICHHBIA YPOBHHU:
yueonuk / I'. SI. Msakumes, b. b. byxosues, B. M. Uapyrun. — 12-e u3sn., crep. -
Mocksa : [Ipocsemenue, 2024. — C. 416-417. - ISBN 978-5-09-112179-7. — Teker

anekTpoHHbii. — URL: https://reader.lanbook.com/book/408689. — Pexum
JOCTYyTA: JUIsl aBTOPU3. MOJIb30BATENCH.
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[TucemMeHHBIN OTYET Mo JJabopaTopHOoi padore No7.

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

JIABOPATOPHASA PABOTA Ne8
"HccaenoBanue CBOMCTB M300pakeHuil B JIMH3ax"

Mskumies, I'. . ®usmka. 11-it kimacc : ydeb. mma  oOmieoOpa3oBar.
YUpeXKACHUN C TPWI. Ha SJIEKTPOH. HOCUTeNe : 0a30BbIA W Mpodui. ypoBHH /
I'. 1. Makumes, b. b. byxosues, B. M. Hapyrun; non pen. H. A. [lapdbeHTbeBoii.
—21-e u3a. — Mockaa : [Ipocsemenue, 2012. — C. 388-390.

Mskumes, I'. . ®usuxa: 11-i xmacc : 0a30BbIi U yriyOJeHHBIA YPOBHH:
yueOnuk / I'. SI. Msakumes, b. b. bByxosnes, B. M. Uapyrun. — 12-e¢ u3z., crep. -
Mocksa : [Ipocsemenue, 2024. — C. 417-418. - ISBN 978-5-09-112179-7. — Teker

anekTpoHHbii. — URL: https://reader.lanbook.com/book/408689. — Pexum
JOCTYyIA: JUIsl aBTOPHU3. MOJIb30BATENEH.

[TucemMeHHbIN OTYET MO JabopaTopHoi padoTre Ne§.

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

TecToBbIE BOMPOCHI IO TEME, UCIOJIB3YEMBIE JJIs1 IPOMEKYTOUHOTO KOHTPOJIS
3HaHWA TI0 JUCUUIUIMHE, TMPEJCTaBICHBI B COOTBETCTBYIOIIEM paszfeine (oHma
OIICHOYHBIX CPEACTB.

PA3JAEJI 7 OcHOBBI CIeHAJIBbHONH TEOPUH OTHOCUTEIbHOCTH

KoHTponupyembie KOMIIOHEHTHI 00yUeHUs (3HAHUS, YMEHHUS):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, ¥Y2).

Keiic-3agaum
«OCHOBBI CHIENMATBHON TEOPUH OTHOCUTEIBLHOCTH»

Nel. JIBe dYacTUUBI JIETAT CO CKOPOCTSIMH, PaBHBIMU CKOPOCTH cBeTa 1)
HABCTpeUuy APYT APYry; 2) NEPHNEHIUKYIAPHO APYT Apyry. Uemy paBHa CKOpPOCTb
BTOPOIl YaCTUIIBI OTHOCUTEIIBHO MEPBOM B KaXKJIOM ciiydae?

No2. B mHepumanbHOW CHCTEME OTCYETA CBET OT HEMOJBM)KHOTO MCTOYHMKA
pacnpocTpaHseTcss B Bakyyme co ckopoctbio ¢ = 300 000 xm/c. KakoBa ckopocTh
OTPaKEHHOTO CBETA B MHEPLMAIBHOM CHUCTEME OTCUETA, CBSA3AHHOM C 3E€pKAJIOM,
KOTOPOE YJaIseTCsl OT UICTOYHUKA CO CKOPOCTBIO V?

Ne3. Macca mokos mportoHa pasHa 1,67-1027 kr. IIpoToH pasronsercs B
yckopurene 10 ckopoctu 0,65c¢.
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1) Uemy paBHa 3HEprusi MOKOs MPOTOHA?
2) UeMy paBHa KUHETHYECKAsl SHEPTUSl TPOTOHA?

Dopma koHmpons: HAOIIONCHHWE 32 BBIMOJIHCHHEM YYeOHBIX 3aJaHUM,
JEMOHCTPUPYIOIINX OCBOCHHE OCHOBHBIX TMOHSATUH, (DU3UYECKUX BEIUYUH U
3aKOHOB.

TecToBBIE BOIPOCHI IO TEME, UCIIOJIB3YEMBIE ISl IIPOMEKYTOUHOTO KOHTPOJIS
3HAHWHM 10 AHUCIMIUIMHE, TPEJCTaBIECHbI B COOTBETCTBYIOIIEM pasnene (oHaa
OLICHOYHBIX CPEJCTB.

PA3JIEJI 7 KBanToBas pusuka

KoHTposmpyeMbie KOMIIOHEHTHI 00yYeH s (3HAHUS, YMEHHUS):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, V2).

IIpakTnueckue padora 10: Had/rogeHue JJUHEHYATOr 0 CIIeKTPa

Msxumies, I'. SI. ®usuka. 11-i1 kimacc : ydeb. mana  oOuieodpa3osar.
YUpPEXKACHUN C IPWI. Ha 3JEKTPOH. HOCUTeNe : 0a30BbId W Mpodui. ypoBHH /
I'. 1. Makumes, b. b. ByxoBues, B. M. Hapyrun; non pen. H. A. [lapdeHTbeBoii.
— 21-e u3n. — Mocksa : [Ipocsenienune, 2012. — C. 391-392.

Msxumes, I'. 1. ®usuka: 11-if kmacc : 6a30BbId U yriayOJICHHBIM YPOBHHU:
yueonuk / I'. . Msakumes, b. b. byxosnes, B. M. Uapyrun. — 12-e u3zn., crep. -
Mocksa : IIpocsemenune, 2024. — C. 421. - ISBN 978-5-09-112179-7. — Tekcr :
anekTpoHHbii. — URL: https://reader.lanbook.com/book/408689. — Pexum
JOCTyNa: JAJisl aBTOPU3. MOJIb30BATEIICH.

Dopma KkoHmpons: HAOIIONCHHWE 32 BBINOJTHCHHEM YYeOHBIX 3aJaHUi,
JEMOHCTPUPYIONINX OCBOCHHE OCHOBHBIX TMOHSATUH, (DU3UYECKUX BEIUYUH U
3aKOHOB.

TecToBbIC BOIIPOCHI IO TEMEC, UCIIOJIBL3YEMBIC JISA IIPOMCIKYTOUYHOI'O KOHTPOJIA

3HaHMM MO JMCUUILUIMHE, TMPEJCTaBiIeHbl B COOTBETCTBYIOIIEM pasziene (oHaa
OIICHOYHBIX CPEJICTB.
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PA3JIEJI 8 Di1eMeHTbI AaCTPOHOMNH U ACTPO(PU3UKH

KoHTponupyemble KOMIIOHEHTHI 00y4eHUs (3HAHUS, YMEHHUS):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, V2).

Muckyccust «HepemeHnHble mpodaeMbl ACTPOHOMUM)

Bonpocuwl 05 06cysrcoenus:

1. ConHeunasi akTUBHOCTb M €€ CBSI3b C OMOJOTMYECKMMH MHpoOJIeMaMH Ha
3emie.

2. Yepnsie npIpsl BO BeeneHHON.

3. ®dusnyeckas npupoa KBa3apos.

4. Kocmuueckue uccienoBanus Benepsl.

5. ITorcky BHE3EMHBIX UBUIM3AIMI 1 BO3MOKHOCTHU CBSI3U C HUMU.

Kpumepuu oyenxu:

3 Oaya: AKTUBHOE y4acTHE€ B JUCKYCCHH, BBICTYIUUIEHHE C COOOIIEHUEM IO
Bonpocy auckyccuu. ConepxaHue cooOLIEHUsI COOTBETCTBYET 3asiBJICHHON TeMeE U
B MMOJHON Mepe €€ pacKphIBaeT, MPeACTaBIeH 000CHOBAHHBIA 00BEM HHpOpMAITUH;
U3JI0KEHHE MaTepuaia JIOTHYHO, TOCTYITHO

2 6anna: AktuBHOe yuyactue B nuckyccun MJIN BeicTymnenue ¢ cooOiieHneM
no Borpocy auckyccuu. ConepkaHue cooOIeHus, 32 UCKIIOUYEHUEM OTIIEIbHBIX
MOMEHTOB, COOTBETCTBYET 3asBJICHHOI TeMe U B MOJHOW Mepe e€ pacKpbIBaerT,
uH(OpMAIIMU TIPEJICTABIIEHO HEJIOCTATOYHO; B OTAEIBHBIX CIydasx HapylleHa
JIOTHKA B U3JIOKEHUH MaTepuaia, U3JI0)KEHUEe MaTepralia He COBCEM JOCTYIIHO.

1 Gam: yyacTuie B TUCKYCCHH.

TecToBBIC BOIIPOCHI IO TEMC, UCIIOJIb3YCMbIC JJISI IIPOMCIKYTOTHOI'O KOHTPOJIA

3HaHWA TI0 JIUCUUIUIMHE, TPEJCTaBICHBI B COOTBETCTBYIOIIEM paszfeine (oHma
OIICHOYHBIX CPECTB.
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PA3JIEJI 10 IToBTOpeHue

KoHTponupyemble KOMIIOHEHThHI 00y4eHUs (3HAHUS, YMEHHUS):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07
(31, 32, 35, Y1, Vo).

KonTpoabnas pabora Nel
(o paznenam Nel-9)

OO6pazer BapuaHTa:
Bapuanm Nel

baszoswiii yposenw:

Nel. IIpounTaiite mepedyeHb NOHIATUH, C KOTOPBIMA BBl BCTpeyanuce B Kypce
bu3uku: aucnepcus cBeTa, KoHBeKuus, rpaayc Llembcusi, om, ¢otosddexr,
HaIpsDKEHUE, CAHTUMETD.

Beinenure cpenn 3TUX MOHATHM JBe Trpynmnel 1o BblOpaHHOMY Bamu
npu3HaKy. B kaxxaoil rpymre 10JKHO ObITh HE MEHEEe IByX MOHATUH. 3alMIIuTe B
TaOJIUIly Ha3BaHUE Ka)KJOW IPYIIIbl U OHATHUS, BXOISIINE B ATY TPYIILY.

Ortser:

Hasanue rpynusl HOHITHH [Tepeuenp HOHITUH

Ne2. Breibepure 1Ba BEpHBIX YTBEPXKICHUS O (PUIMUECKUX SIBICHUSX,
BEJIMYMHAX U 3aKOHOMEPHOCTSX. 3aMUIIUTE B OTBETE UX HOMEpa.

1) ITox Bomoit MeHblIIee JaBlIeHUE TIepeaacTcsl BHU3, a 0OJIbIlIee — BBEPX.

2) TemmnepaTypa KHUIEHUS KUJIKOCTH €CTh XapaKTEPUCTHUKA TOJBKO
XKUIKOCTH, HE U3MEHsIEMasi HUKAKUM CTIOCOOOM.

3) Cuna JlopeHlla He JACHCTBYeT Ha 3apsiKEHHbIE YaCTHUIIbI, BJIETAIOIINE
napauiesIbHO JTUHUSIM UHIYKIMU OJJTHOPOTHOTO MAarHUTHOTO TOJIS.

4) Jludpakuus paguoBOIH HUKOTJa HE HaOMIOJanach BCIEACTBHUE HX
OOJIBIION JUTMHBI BOJTHBI.

5) Kpurnueckass mMacca BemleCTBAa — MUHUMAalbHash Macca PaJluOaKTHUBHOIO
BEIIECTBA, HEOOXOoAMMas ISl Hayajla caMOIOICPKUBAIOIICHCS EMHON peakuuu
JEJICHUS.

Otger:

Ne3 MaccuBHBIi Ipy3 NOJABEIIEH HA TOHKOW HUTH 1 (CM. pUCYHOK).
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CHu3y K Tpy3y HOpHUKpEIUIeHa Takas ke HUTh 2. UTo Npou3ounér, eciu

MEJIJIEHHO TSHYTh 32 HUTH 27
OrtBer:

Ne4. Tépapiii HadTaTMH MEJICHHO HArpeBaJii B COCYyJ€ Ha CIUPTOBKe. B
Ta0JauIe TPUBEICHBI PE3YJIbTaThl M3MEPEHHH €ro TeMIlepaTyphl C TEYEHHUEM

BPEMECHH.
Bpemsi, MuH. 0 2 4 6 8 10 12 14
Temneparypa, [/C  [70 76 80 80 80 82 88 95

B kakom(-ux) arperaTHOM(-bIX) COCTOSTHHH(-X) HaXOJWICS HaQTAIUH Yyepes3
6 MUH. TIOCJI€ HaYalla U3MEPEHU TeMnepaTypbl?

OrtBer:

No5. N300pa3ute Ha PUCYHKE JTMHUU HANPSIKEHHOCTU DJIEKTPOCTATUUYECKOTO
MOJIsI IBYX HEMOJIBMYKHBIX TOYEUHBIX PA3HOUMEHHBIX 3apsI0B.

OTBeT:

®

S

Ne6. Snpo aroma comepxut 148 HeuTpoHOoB M 94 mnporona. HMcnonb3ys
dbparment I[lepuomnueckoit cuctembl annemenToB [[.M. MeHueneeBa, onpenenure
Ha3BaHUE DJIEMEHTA, OJIUH U3 U30TOIIOB KOTOPOTO UMEET TAKOM COCTaB s/Ipa.

90

232,038

Topnii

91
[231]

IporakTunmit

Pa

Ypan

92
238,03

93
N <
i [237]

Henrynmii

Pu

94
[242]

ILnyronnii

Am

95
[243]

Amepunnii

Cm

Kiopuii

96
[247]

Bk

[247]

beprinit

97

cr
[249]

Kammdopuuii

OrtBer:

Ne7. ABromMoOMIIb Ha OOJBIION CKOPOCTH BbEXall Ha «ropOaThIil» MOCT, MPU
9TOM CKOpPOCTb €T0 JABMXKEHMS II0 MOCTY OCTa&TCsl MOCTOSHHOM IO MOIYJIO (CM.

PUCYHOK).
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Kak u3MeHUIuCh B BEepXHEH TOUYKE MOTEHIMANIbHAS YHEPrUs aBTOMOOWIS, a
TaK)K€ CUJa TSDKECTH, JEHCTBYIOIIAs HAa aBTOMOOWIIb, MO CPaBHEHUIO C TEM,
KaKUMU OHHM ObUTH Ha TOPU30HTAIEHOM YUYaCTKE IOPOTH?

Jmsg  KaxJIoW  BEIWYMHBI  ONPEAECIUTE  COOTBETCTBYIOIIMK  XapakTep
U3MCHCHHUS:

1) yBennumiach
2) yMEHBUINIACH
3) HE U3MEHMIAaCh
3anummTte B TaOMUIly BRIOpaHHBIC MUQPPHI JUTSI KAXA0W (PU3NIECKON BETUUMHBIL.
[{udpsl B OTBETE MOTYT ITOBTOPSITHCS.
OtBer:

HOTGHHI/IaHBHaH OHCPTIUA Cuna TsoKecTu

Ne8. B kaTymiky 2, 3aMKHYTYIO Ha TaJIbBAaHOMETpP, BHOCSIT HUKHUI TOpEI]
KaTYIIKH 1, MOIKIIOYEHHON K HCTOYHUKY TOKa (puc. 1).

Puc.1 Puc. 2

ITpu nBwxkeHMn KaTymiku | B KaTymike 2 HaOJMIOJAIOT BO3HUKHOBEHHE
UHAYKIIMOHHOTO TOKa, KOTOpPbI (QUKCUpyeTcsl ranbBaHOMETpoM. M3Mmensis
HaIpaBJI€HUE U CKOPOCTh JBMKEHUS KaTyUIKU 1, MOixydaroT rpaduk 3aBUCUMOCTU
WHIYyKIIMOHHOTO TOKA B KaTyIlIKe 2 OT BpeMeHHU (puc. 2).

Bribepute n1Ba BEepHBIX yTBEPKIACHHSI, COOTBETCTBYIOUIUX JaHHBIM rpaduka.
3anummTe B OTBETE UX HOMEpA.

1) B nmpomexxyTke BpeMEHHU OT #1 1O f2 KaTylka | JBUXKETCS OTHOCUTEIBHO
KATYIIKHU 2 paBHOYCKOPEHHO.

2) B npomexytke BpemeHun OoT 0 mo #1 Karymka | ABMXKETCS OTHOCHUTEIIBHO
KATYILLIKH 2 paBHOMEPHO.

3) B npoMexxyTke BpEMEHH OT £ JI0 #3 U3 KaTYIIKU 2 BBIJIBUTAIOT KaTYIIKY 1.

4) B mpoMexyTke BpeMEHM OT f» JO #3 KaTylmka | JBMXKETCS OTHOCHTEIBHO
KaTyLIK! 2 ¢ MEHbBILIEH CKOPOCTBIO, YEM B IIPOMEXYTKE OT 0 110 71.

5) B mpoMexyTke BpeMEHH OT f2 O f3 KaTymKy | BHOCAT B KaTyLIKy 2
HVDKHHUM TOPLIOM.
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OrtBerT:

No9. BeltankuBaromass cuiia, JEUCTBYIOIIAs HA QIOMUHUEBBIA UWIAHAD
00béMoM 100 cM?, OJHOCTBLIO MOIPYKEHHBIN B )KMAKOCTH, paHa (0,8 + 0,1) H. B
KaKylo(-u€) M3 >KUIKOCTEH, MPEJCTaBICHHBIX B Ta0JHMIE, MOT OBITh MOTPYXKEH
HATAHAP?

IL10THOCTB KHIKOCTH, KI/M

JKunaxocts o

(mpu gasiaeHHH | atM. u TeMnepatype 20 "C)
Boga 1000
Macio MamIHHHOE 900
Kepocun 800
bensun 710

Pryrs 13 600

3anuIInTe PENICHUE U OTBET.
Pemenue:
OtBer:

Nel(. Hccnenys 3aBUCHUMOCTH YIUIMHEHWS PE3UHOBOTO KIyTa OT MAaccChl
rpy3a, MOJABELUICHHOTO K J3TOMY JXIYTy, YYE€HUK NPOBEN MATh HW3MEPEHUM.
PesynpTaThl m3MepeHuil mpeacTaBieHbl B Tabmuie. [lorpemHocTh u3MepeHus
MaccChl MPEHEOPEKMUMO MaJia.

Ne onpiTa Macca tema, T V niuHeHHE
Py KHHBI, 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 kakoM U3 OMNBITOB YYEHHUK HEBEPHO 3alucall M3MEpPEHHOE 3HadYeHHUe
yynHeHua? B oTBeTe 3anmuimTe HoMep ATOTO OMbITA.
OtBeT:

Nell. Yuntens Ha ypoke MpOBEN CIEAYIOMINUNA ONbIT. B akBapuyM OH HaJIMII
BOJIBbI, OOABHUJI KAaIUTI0O MOJIOKA M TIEpeMelIall BOJYy, YTOObl OHA cTajga MYTHOHM.
3aTeM Mmpu MOMOIIM NUIAHTA, OMYIIEHHOTO B HUKHIOIO YacTh aKBapuyMa, 100aBUII
pactBop conu. [noTHOCTH pacTBopa OO0JbIIE TIOTHOCTH BOJIbI, IOATOMY PAaCcTBOP
COJM 3aIlOJHWJI HWKHIOKO 4YacTh akBapuyMa. lIpy 3TOM KUIKOCTH YaCTUYHO
nepeMelaguch Apyr ¢ JIpyromM, U B akBapuyme oOpazoBajiach HEOJHOPOJHAs
cpena.
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Koraa yuurens HampaBuil Ha aKkBapuyM JIy4d OT JIa3€pOB, YUalIUECS MOIJIN
HaOJI0JaTh X0/ CBETOBBIX JIyUeH.

C xako# 1enpio OblT IPOBEAEH TaHHBINA OTBIT?

Ortser:

Nel2. VYcraHOBUTE COOTBETCTBHE MEXKIAY TEXHHUYECKUMH YCTPOWCTBAMH U
(Gu3MYECKUMU SBIICHUSMH, JIeKAlUMU B OCHOBE MNpuHUUNA uX JedcTBus. K
KaXXI0M TO3UIMM MEPBOrO CTOJIONA MOAOEPUTE COOTBETCTBYIOUIYIO MO3ULUIO U3
BTOPOIO CTOJIONA.

TEXHUYECKHE YCTPOUCTBA OU3NYECKHE ABJIEHHA

A) NIHMKIHYeCKHH YCKOPHTEID 1) B3auMozeHCTBHE ITOCTOAHHBIX MAarHUTOB
3apsKEHHBIX JaCTHI 2) neidcrBHE IIEKTPHYECKOrO oI Ha
(IHKIIOTpOH) HEITIOJBHKHYIO 3apSKEHHYI0 YacTHILY

b) »smexTpoMarHuTHOE pene 3) JeHCTBHE MAarHUTHOTO IO Ha JBHKYIIYIOCH

3apsKEHHYIO YaCTHILY
4) B3aMMOJEHCTBHE 3JIEKTPOMArHUTa M JKEIE3HBIX
HIIH CTaIbHBIX IIPEIMETOB

Ortser:

llosvluennwiii yposens:

Nel13." DJIC akkymynsaropa mypynosépra 21 B. AKKyMyIaTop 3aMKHYT Ha
COIIPOTHUBIICHUE 11,7 Om. Onpenenuthb BHYTPEHHEE COIIPOTUBIICHUE

AKKyMYJISITOpPA, €CIIM CHJIa TOKA B 1Ienu paBHa 1,5 A.

Nel4” Yemy paBeH MAaKCUMAJIBHBIN BPAIIAFOIIAN MOMEHT CHJI, JEUCTBYIOIINX
Ha MPSMOYTOJIbHYI0 OOMOTKY 3JEKTpOABHUTraTtens, coaepxairyro 120 BHUTKOB
nposoaa pasmepoM 3-10° cm?, mo koropoil mpoxomur TOok cuiuoii 20 A, B
MarHuTHOM MoJie ¢ uuaykuueit 1,4 Tn?

Kpumepuu oyenxu:
MakcumaibHOE KOJTMYEeCTBO 0auioB: 25
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Ne3. 1

Ne4. 1

Ne5. 1

Ne6. 1

Ne7.2

Ne8. 2

Ne9.2

NelO. 1

Neoll.1

Nel2. 1

Nel3®. 4 (3amaua ¢ mpodeccHOHATBLHO-OPUEHTHPOBAHHEBIM COJICPKAHUEM
MOBBIIIEHHOTO YPOBHS CJIOKHOCTH)

Nel4”. 4 (zagaga ¢ npodecCHOHAIBHO-OPHEHTUPOBAHHBIM COIEPKAHUEM
MOBBIIIEHHOTO YPOBHS CI0KHOCTH)

Cm. 0bwue Kpumepuu oyeHKU KOHMPOIbHOU padombi.
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DoH/ TECTOBBIX 3aJaHUH AJIS IPOMEKYTOYHOT0 KOHTPOJISI 3HAHUH
0 AUCHUILINHE «DU3HKa»

1 CEMECTP

PA3IEJI 2 Mexanuka

Kunemamurxa

Buibepume ooun npasunvhwiti gapuanm omeema
JIuHus, 10 KOTOPOH IBUKETCS TEJIO, HA3bIBACTCH ...
MEXaHUYECKUM JIBUKEHUEM

+TpaekTopuei

IIyTEM

[IepeMELICHUEM

Buvibepume ooun npasunvbHulll 6apuanm omeema
Cxopoctb 72 km/4 B CH paBHa ...

+20 m/c

200 m/c

12 m/c

22 m/c

Buibepume ooun npasunvrsiii gapuanm omeema

Ot ocTanoBKH 10 TeaTpa paccrosiHue 900 m. [{eBymka npouuia 3ToT myTh 3a

15 muH. OHa 1A €O cpeHeil CKOPOCTh PABHOM ...
10 m/c

100 m/c

+1 m/c

30 m/c

Buvibepume ooun npasunvuwiii sapuanm omseema

MexaHHYeCKHM ABHKEHHEM Tejla Ha3bIBaeTcH ...

JIMHUS, TIO KOTOPOU JBMIKETCS TEJIO

JUTHHA TPASKTOPUHU

JBIKEHUE a0COJIFOTHO TBEPAOTO Teja

+HU3MEHEHUE €T0 TOJIOKEHUS B IPOCTPAHCTBE OTHOCUTEIBHO IPYTUX TEI C
TEUYCHUEM BPEMEHHU

Buvibepume ooun npasunvbHulll 6apuanm omeema
Cuas B aBTO0yCE, YHeHUK 0TMe4YaJl BpeMsl IPOXO0KAEHHUsI AaBTO0yCa MEXKIy
NPUAOPOKHBIMY CTOJIOAMM, YCTAHOBJEHHBIMU Yepe3 KaxKIble 2 KM J0POrH.
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Oxka3zajiochb, 4TO MepBbIil KMJIOMETP OH nmpoexaJ 3a 140 ¢, Bropoii — 3a 160 c u
TpeTnii — 3a 100 c. Cpeansisi CKOpoOCTh aBTO0yCa paBHA ...

+15 m/c

20 m/c

30 m/c

1,5 m/c

Buibepume ooun npasunvhwiti gapuanm omeema

MarepuajbHasi TOUKa — 3TO ...

OYEHb MAJIEHBKOE TEJO

TOYKa Ha KOOPJAUHATHOM MPSIMOU

+Teso, pa3MepaMu KOTOPOT0 MOKHO MpeHeOpedh B JaHHBIX YCIOBUSIX JIBHXKCHUS
TEJ0, pa3MepaMu KOTOPOIo HEJIb3sl MpeHeOpeyub B TaHHOM 3a/a4e

Buvibepume ooun npasunvhbviti gapuanm omeema
Iyt — 3710 ...

IepeMELLEHHE Tella

CMEILIEHHE TeJIa B IIPOCTPAHCTBE

U3MEHEHHUE I10JI0KEHUS TeJIa B IIPOCTPAHCTBE
+IJIMHA TPAEKTOPUHU

Buvibepume ooun npasunvrsiii gapuanm omeema

IlepeMeieHuem Tesia HA3bIBAETCA ...

IIyTh, IPOWJICHHBIN TEJIOM

CMEIIICHUE TEJIa B IIPOCTPAHCTBE

V3MEHEHUE TIOJI0KEHUS TeJla B IPOCTPAHCTBE OTHOCUTENIBHO APYTUX TEII €
TEUCHUEM BPEMEHU

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

Buibepume ooun npasunvHwili gapuanm omeema

YckopeHueM Tej1a Ha3bIBACTCA ...

+BENMYMHA, paBHAS OTHOLIEHUIO U3MEHEHUS CKOPOCTHU K IPOMEKYTKY BPEMEHU, B
TE€YEHUE KOTOPOTO 3TO U3MEHEHHUE IPOU30LLUIO0

IIyTh, IPOXOAUMBIN TEJIOM 34 EAUHUILY BPEMEHHU

OBICTpOTA IEpEMEILICHUS Tea

OBICTpOTA JIBUKEHUS TeJla B IPOCTPAHCTBE

Boibepume o0un npasuivbhblil 6apuaHm omeema

CKOpPOCTH TOYKH NPH ABH/KEHUH ¢ OCTOSTHHLIM YCKOPEHHEM B JI1000ii
MOMEHT BPeMeHH BLIYMC/IAETCS 10 (hopmy.ie ...

+v=v, +at
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Buvibepume ooun npasunvbHblll 6apuanm omeema

Yckopenue cBOOOIHOrO NAeHHs PABHO ...
+9,8 m/c?

11 m/c?

98 m/c?

0,98 m/c?

Buibepume ooun npasunvrsiii gapuanm omeema

Moayab cKOPOCTH IBHKEHUSI TeJIa M0 OKPYKHOCTH MOKHO HAWTH MO
dpopmyure ...

v=4xn’R

Buvibepume ooun npasunvbHblll 6apuanm omeema
CBs3b MexKIy MOAYJISIMH JTMHEHHOH U YIJIOBOH CKOPOCTEH BbIPAKaAETCsA

¢popmyuioi ...
+v=wR

U2
a=—

R
a=w'R

27
ow=—

T

Buibepume ooun npasunvrsiii gapuanm omeema

JIBuKeHHe Tesia, IPU KOTOPOM €ro CKOPOCTb 32 JI00ble PABHbIE IPOMEKYTKH
BpeMeHH U3MEHSIeTC OIUHAKOBO, HA3bIBAECTCH ...

MIPSIMOJIMHEWHBIM PABHOMEPHBIM JBHKEHUEM

HEPaBHOMEPHBIM JIBUKEHUEM

+paBHOYCKOPEHHBIM MPSIMOJIUHENHBIM JBUKECHUEM

PABHOMEPHBIM JIBUKEHUEM 10 OKPYKHOCTHU

Buibepume ooun npasunvHwili gapuanm omeema
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JIBH:KeHMe TeJIa, IPU KOTOPOM J100asi mpsiMasi, NpoBeJeHHasl B TeJle,
nepemeniaercs napajuieJbHO caMoii cede, HA3bLIBAETCA ...
BpaIlaTeIbHBIM JBUKECHUEM

K0J1e0aTeNbHBIM JIBHKCHUEM

JBIKEHUEM T10 OKPYKHOCTH

+IIOCTYNaTEeIbHBIM JBMKEHUEM

Buibepume ooun npasunvhwiti gapuanm omeema

IIpoMe:KyTOK BpeMeHH, 32 KOTOPbIi TeJI0 COBePLIAET OJAMH MOJIHbIA 000pOT,
Ha3bIBaeTCA ...

+4acTOTOMN BpallleHUS

MIEPHUOJIOM OOpaIleHUs

YIJI0BOU CKOPOCTBHEO

JIMHEWUHON CKOPOCTHIO

UHAMUKA

Buvibepume ooun npasunvhwiii eapuanm omeema
HNuepuus — 370 ...

+SIBJICHUE COXPAHECHUSI CKOPOCTH MOCTOSTHHOMN

SIBJICHHE COXPAHEHHUS CUJIbI TOCTOSTHHOMN

SABJICHUE COXPAHECHUS BPEMEHU MTOCTOSIHHOU BEJIMYMHOMN
SIBJICHUE COXPAHEHUS MOJI0KEHUS Tena

Buibepume 00un unu neckoibko npasuIbHbIX 6apUAHMOE OMEema

Cuna usmepsiercs B ...

KT

m/c?

+H
M
+Kr—

2
C

Buvibepume ooun npasunvbHblll 6apuanm omeema

Ha npakTuke 1/ U3MepeHUus CHJIbI IPUMEHHAIOT ...
JINHEUKY

CEKyHIOMEP

BECHI

+IUHAMOMETP

Buibepume ooun npasunvrsiii gapuanm omeema
Bropoii 3axkon HeroToHa BhIpaxkaercst GOpMYyJIoH ...
+F =ma

—

FA:—FB
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Buibepume ooun npasunvrwiii gapuanm omeema
HNmnyasc Tena Bbipaxaercs GopmMyJion ...

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

Buibepume ooun npasunvhwili gapuanm omeema
Tpetnii 3axkon HeroToHa BhIpaxkaercsi pOpMyJIoH ...

+FA:—FB
F=mg
F =ma

Buvibepume ooun npasunvhwiii gapuanm omeema

3aKOH BCEMHUPHOI'0 TATOTEeHHUS BbIpaxkaercs: (POPMYJIOH ...
F=ma
mm,

=T

F=uN
F=kx

Buibepume ooun npasunvhwili gapuanm omeema
IlepBasi KocMHYeCKasi CKOPOCTH PaBHA ...

+tu, =, /G%

UI:G£
M

L = G£
M

z)lzGM
R

Buvibepume ooun npasunvhwiii sapuanm omeema

B nuHepumnaJbHON cuUcTEMe 0TCYETA OPYCOK MacCOil M HAYUHAET CKOJIb3UTH €
YCKOpPEeHHeM BHU3 10 HAKJIOHHOM IJIOCKOCTH. Moay/ib paBHOAEHCTBYOILEH
CIJI, IefiCTBYIOIIIUX HA OPYCOK, PABEH ...

mg
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F

D
+ma
N

Buvibepume ooun npasunvHblll 6apuanm omeema

Me:xny 1ByMsi OTHOPOAHBIMH IIAPAMM CHJIA TATOTEHUS] YMEHbIIUTCS B 4
pa3a, ecJid pacCcTOsIHUE MKy HeHTPAMU LIAPOB ...

+yBEIUYUTH B 2 pa3a

YMEHBIIUTH B 4 paza

YMEHBIUIUTH B 2 pasa

YBEIINYUTH B 4 paza

Buvibepume ooun npasunvhwiii eapuanm omeema

I'py30Boii 1 J1erkoBoii aBTOMOOWJIN CTOJIKHYJIMCh. Macca rpy30Boro
aBTOMOOMJIS1 3 TOHHBI, 4 JIETKOBOro 1 ToHHA. F —3T0 cuJjia yaapa, KOTOPYIo
HUCNBITAJ JIETKOBO aBTOMOOWIb, IPU 3TOM I'PY30BOii AaBTOMOOWIb HCIBITAJ

CIJIy yAapa ...
F

2
F
3

3F
+F

Buvibepume ooun npasunvhsiii gapuanm omeema

IIpn MexaHNYeCKOM IBHKCHHUH TeJIA COBIAJAIOT 110 HANPABJICHUIO ...
+cuila 1 YCKOpEHHE

YCKOpPEHHUEC U IIepEeMENICHNE

YCKOPEHHUE U CKOPOCTh

CHJIa U CKOPOCTH

Buibepume ooun npasunvnwiti gapuanm omeema

Ha Tonkoi HuTH 1 noaBemed MaccuBHbIN rpy3. K rpy3y npukpenJiena rakas
’ke HUTh 2. EcJin MeluIeHHO TAHYTH 32 HUTH 2, TO 000pBeTcH ...

TOJBKO HUTH 2

HUTH | ¥ HUTH 2 OTHOBPEMEHHO

+TOJIBKO HUTH |

100 HUTH 1, TGO HUTH 2 B 3aBUCUMOCTH OT MacChl Ipy3a

Buibepume ooun npasunvhwili gapuanm omeema
Ha Tonkoii HuTH 1 moaBenieH MmaccuBHbI rpy3. K rpy3y npukpensiesa rakas
’ke HUTBb 2. Eciin pe3ko aepHyTh 32 HUTH 2, TO 00OpBeTCH ...
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+TOJIBKO HUTH 2

HUTH | ¥ HUTH 2 OTHOBPEMEHHO

TOJILKO HUTH 1;

100 HUTH 1, MO0 HUTH 2 B 3aBUCUMOCTH OT MAacChl I'py3a

3aKOHbL COXPAHCHUS 8 MEXAHUKE

Buvibepume ooun npasunvHblll 6apuanm omeema

Cuiibl, ¢ KOTOPBIMH TeJIa CUCTEMbI B3aNMO/IeHiCTBYIOT MeKIY c000i,
Ha3bIBAIOT ...

BHEIIHUMU CUJIaMU

+BHYTPEHHUMHU CHJIAMU

HEKOHCEPBATUBHBIMU CUJIAMHU

KOHCEPBATUBHBIMU CHIIAMU

Buvibepume ooun npasunvhwiii sapuanm omeema

Cuiia, BO3HHKAKOIIAA NPHU JeopMaliy TejIa, Ha3bIBAEeTCA ...
CHJIOH TSDKECTHU

+cuioil ynpyroctu

BECOM TeJia

cwioi JlopeHna

Buvibepume 00un unu HeckoibKoO NPABUNbHBIX 8APUAHNOE OMEEMA
Momnocts B CHU BbIpakaercs B ...

H

JIx

+BT

+JIx/c

Buibepume ooun npasunvHwili gapuanm omeema
[HoTeHUaIbLHAA YJHEPrUs YHPYroro Ae(popMHUPOBAHHOIO TeJIa BbIPAKACTCHA
dpopmyuioi ...
mgh

]OCZ
+—

2

FS

mv

2

Buibepume ooun npasunvhulll 6apuanm omeema
Kunernuyeckoi JHeprue Ha3pIBaeTCsl BeJIMYMHA, PABHAA ...
mgh
ka

2
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mo*

2

Buibepume ooun npasunvhwiii gapuanm omeema
IoTeHuMabLHAas JHEPTUSA B3aMMO/IEICTBUSA TeJIa M 3eMJIM BbIpaKaeTcs
dopmy.ioii ...
+mgh
]OCZ
2
FS

mvo

2

Buvibepume ooun npasunvnwlii 6apuanm omeema

Caia CTOJIKHYJI CAHKH ¢ BepIIMHBI TOpKH. Cpa3y mocJje ToJ4Ka CAaHKH
HMeJIM CKOPOCTh S M/C, a Yy NOAHOKHUA FOPKH OHAa paBHsAJIach 15 m/c. Tpenne
CAHOK O CHer IpeHeopexuMo MaJji0. BeicoTa ropku paBHa ...

+10 m

15™m

20 m

25 M

Buvibepume ooun npasunvbHulll 6apuanm omeema

Hropsb CTOIKHYJI CAHKH ¢ BepIIMHBI ropku. Beicota ropkm 10 m, y ee
MOJHOKHSI CKOPOCTh CAHOK paBHsJIach 15 M/c. Tpenne caHok 0 cHer
npeneOpe:xumMo Maa0. CKOpPOCTh CAHOK Cpa3y MmocJje TOJMYKA ObljIa paBHA ...
10 m/c

+5 m/c

15 m/c

20 m/c

Buvibepume ooun npasunvhvlil éapuanm omeema

Tenexka nBukercs: co CKOpPOCcThHIO 3 M/c. Ee kuHeTn4yeckasi JHeprust passa 27
Jx. Macca Tejie:KKH paBHa ...

12 kr

15 kr

+6 Kr

8 KT

Buvibepume ooun npasunvnwiti 6apuanm omeema

XokkeitHas maii6a maccoii 160 r sietur co ckopocthio 10 M/c 0e3 BpameHus.
Ee kuHeTHYeCcKasi JHEPTUs PaBHA ...

12 JIx
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6 Jx

5 JIx
+8 JIx

PA3JIEJI 3 MoJiekyasipHasi pU3MKAa U TEPMOAUHAMHMKA

Ocnoenvie nonoyxcenus KT

Buvibepume ooun npasunvhuiii 6apuanm omeema

OTHOCHTEIbHAS. MOJIEKY/ISIPHASI MAacca BeleCTBAa BbIpaxKaeTcst (POpMYyJIoii ...
+M, = T M
Emoc
m=pV
M =myN ,

m=m,N

Buvibepume ooun npasunvhwiii eapuanm omeema
MouJusipaasi Macca BeliecTBa BbIpaxkaercss GpopMyJion ...

_ M
Mr—1

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

Buibepume ooun npasunvhsiii gapuanm omeema

Kosn4yecTBO Bemecrsa paBHo ...

m
+—

M

SIELIEIE

Buibepume ooun npasunvhsiii gapuanm omeema
IIpoHuKHOBEHHME MOJIEKYJI OJHOI'0 BeleCTBA B MEKMOJIEKYJISPHOE

MPOCTPAHCTBO JAPYroro BemecTsa Ha3bIBAETCH ...
bpoyHOBCKUM JIBUKEHUEM

+auppysuei
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MMPUTAKCHUCM
OTTaJIKMBAHHUCM

Buvibepume ooun npasunvnwiti 6apuanm omeema
Mogaeab peajibHOTO ra3a, B KOTOPOii He yYUTHIBAKTCH Pa3Mepbl MOJIEKYJ U

UX B3aUMOJIeliCTBHEe MeKAYy CO00i, HA3bIBACTCH ...
KUJKOCTBIO

TBEPJBIM TEJIOM

+HueabHbIM ra3oM

BO3J1yXOM

Buibepume ooun npasunvuwiii gapuanm omeema
J/laBJieHre UIeaJbLHOr0 ra3a Bbipaxkaercs popmyJioi ...

p=nkT
2 —
+p=—nkE
"3
_F
P=

Buibepume ooun npasunvhwiti gapuanm omeema
AOcosII0THasI TeMIepaTypa paBHa ...

T=273-t¢
T=t

+T =t+273
T=273

Buibepume ooun npasunvhwiti gapuanm omeema
Cpennsisi KUHETHYECKAsl JHEPTUsl XA0THYHOT0 MOCTYNATEJIbHOT0 JIBUKEHUS
MOJIEKYJI ra3a paBHa ...

E=3kr
2

E =mgh

f_‘j: mo\_/z
2

- _kT?

y =3——
m,

Bbl6epume OOUH UTIU HECKONbKO npasulbHsblX 6apuaHnios omeenia

YHuBepcajbHasi ra30Basi NOCTOSTHHASI PaBHA ...
KOJIUYECMB80 NPAsUIbHbIX OMEEmos: 2



1,38-10°2 2%
K

6,02-1023;

MOJIb
_ A
MOIBXK
+R=kN,

+8,31

Buibepume ooun npasunvhwiii gapuanm omeema
IIpouecc n3MeHEeHUs1 COCTOSIHUSI TEPMOAMHAMUYECKOM CUCTEMBbI

MaKPOCKOMUYECKHX TeJI MPHU MOCTOSTHHOI TeMnepaType Ha3bIBAKOT ...
U30XOPHBIM

U300apHBIM

+HU30TE€PMHUYECKUM

annabaTHBRIM

Buvibepume ooun npasunvhsiii 6apuanm omseema
IIpouecc n3MeHeHUs1 COCTOSIHUSI TEPMOJAMHAMUYECKOM CUCTEMBbI

MAaKPOCKONMUYECKHUX TeJI MPU MOCTOSTHHOM 00beMe Ha3bIBAIOT ...
+HU30XOPHBIM

U30TEPMUIECKUM

annabaTHBIM

1300apHBIM

Buvibepume ooun npasunvHulli sapuanm omeema
IIpouecc u3MEHEHHsI COCTOAHUS TEPMOTUHAMUYCCKON CHCTEMBI

MAaKPOCKOMUYECKHUX TeJI MPH MOCTOSTHHOM /IaBJIeHHH HA3bIBAIOT ...
N30XOPHBIM

U30TEPMHUYCCKUM

ana0aTHBIM

+1300apHBIM

Buibepume ooun npasunvrwiii gapuanm omeema

3akoH I'eii-JIroccaka popmynupyercs ciaeayomum o0pazom:

+117151 Ta3a TaHHOW MAacChl OTHOIIIEHHE 00beMa raza K TeMIneparype moCcTOsSHHO,
€CJIM IaBJICHUE ra3a HE MEHSAETCS

JUIsl Ta3a JAaHHOW MacChl OTHOIIEHUE JABJICHUS K TEMIIEPATYpPe MOCTOSHHO, €CIU
00BbeM HE MEHSETCS

JUTSI Ta3a TAHHOW MAcCChl MPOM3BEICHNE JABIICHUS Ta3a Ha €ro 00beM IMOCTOSIHHO,
€CJIM TeMIlepaTypa rasa He MEeHsIETCS

CpEIHssl KHHETUYECKasi SHEPIUsl XaOTUYHOTO TOCTYMATEIbHOTO ABUKEHUS
MOJIEKYJI Ta3a MPONoOpLIHOHANIbHA a0COMIOTHOM TemMIepaType



Buibepume ooun npasunvhwiii gapuanm omeema

3axon llapas popmyaupyercs ciaeaylmum o0pazom:

JUTsI Ta3a IAaHHOW MacChl OTHOIIIEHHE 00beMa raza K TeMIneparype mocTOsSHHO, €CIIn
JIABJICHHE ra3a HE MEHSIETCS

+117151 Ta3a IaHHOW MacChl OTHOIIEHUE JJABJICHUS K TeMIEpaType MOCTOSIHHO, €CITU
00BbeM HE MEHSETCS

JUTSI Ta3a TAaHHOW MAcCChl MPOM3BEICHNUE JABIICHHUS Ta3a Ha €ro 00beM IMOCTOSIHHO,
€CJIM TeMIlepaTypa rasa He MEeHsIETCS

CpEIHssl KHHETUYECKasi SHEPIUsl XaOTUYHOTO MOCTYMATEIbHOTO ABUKEHUS
MOJIEKYJI Ta3a MPONopLHOHANIbHA a0COMIOTHOM TemMIepaType

Buibepume ooun npasunvnwiii gapuanm omeema

3akon boinigs-Mapuorra ¢gopmyaupyercs ciaeAyIOIUM 00pa3om:

JUISI Ta3a JaHHOM Macchl OTHOILIEHHE 00beMa rasa K TeMneparype NoCTOsSIHHO, €ClIv
JABJICHHE Ira3a HE MEHSIETCS

JUISl Ta3a JAHHOW MAcChl OTHOLIEHUE JABIICHUS K TEMIIEPATYPE MMOCTOSHHO, €CIU
00beM HE MEHAETCS

+117151 Ta3a TaHHOW MAacCChl POU3BEICHNUE JIABJICHUS Ta3a Ha €ro 00beM MOCTOSIHHO,
€CJIM TeMIIepaTypa ra3a He MEHSETCS

CpPEIHsIsI KWHETUYECKAs! IHEPIUsl XaOTUYHOTO MOCTYIATEIBHOIO ABUKECHUS
MOJIEKYJI ra3a MpONopIHOHaIbHa a0COIOTHOM TeMIiepaType

OcHoeul MepMOOUHAMUKU

Bbl6epume OOUH UTIU HECKONbKO npasulbHsvlX 6apuaHnios omeenia

IIpu pacmuvpenuu rasa ...

+Ta3 COBEpIIACT MOJOKUTEIHHYIO paboTy
ra3 CoBepIIaeT OTPUIATEIBLHYIO paboTy
+paboTa BHEIIHUX CWJI OyeT OTpUIlaTeNIbHA
paboTa BHEIIHEN CUJIBI TTOJIOKUTEIbHA

Bbz6epume OOUH UJIU HECKONbKO npasulbHsvlX 6apuaHnios omeenia

IIpu c:kaTuu rasa ...

ra3 COBEpIIAET MOJIOKHUTENBHYIO paboTy
+ra3 CoOBEpIIAET OTPUIIATEILHYIO PaboTy
paboTa BHEHIHUX CUJI OyJIeT OTpUIlaTEIbHA
+paboTa BHEIIHEW CHIIBI TTOJIOKUTETbHA

Buvibepume ooun npasunvnwili 6apuanm omeema
YaenabHasi TEMJI0eMKOCTh U3MEPSETCH B ...

JIx

o

_|_—
kr- C
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Buvibepume ooun npasunvhwiii eapuanm omeema

Jnst npeBpanieHus xKUJAKOCTH JII0O00H Macchl m, B3SITOI NPU TeMIepaTtype
KHIIeHHUs, B Iap TpedyeTcs KOJIMYECTBO TEIJIOThI, PABHOE ...

cm (t2 - tl)

qm

+Lm

Am

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

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

qm

Lm

Am

Buvibepume ooun npasunvHwlli sapuanm omeema

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

cm (t2 - tl)

qm

Lm

+Am

Buvibepume ooun npasunvbHulll 6apuanm omeema
KosmuecTBO TEm10Thl, BblAe/IsieMOe IPH CTOPAHMH TOILIMBA MACCOM m, PABHO

cm (t2 -1 )
+gm

Lm

Am

Buvibepume ooun npasunvhwiti 6apuanm omeema
Ennnnna yaeJbHOH TEMJI0ThHI CTOPAHUA ...
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Buvibepume ooun npasunvhwiii eapuanm omeema
IIpouecc B TEMJI0M30JIMPOBAHHOM CHCTEME, I'/Ie HET TENJI000MeHa ¢

OKPY’Kaleul cpeaoi, Ha3bIBAETCH ...
M30XOPHBIM

U300apHBIM

+anrabaTHBIM

M30TEPMUAYECKUM

Buibepume ooun npasunvnwiii gapuanm omeema
Koy PunuenTt nosie3Horo aeiicTBUA TENJIOBOI0 JABUTaTeJIs BbIPaKaeTcst
dopmy.ioii ...

+1—@
O
Q
m
99 1005

1

Buvibepume ooun npasunvbHulll 6apuanm omeema
CyMMa KHHeTHYeCKHMX JHEePruii 0eCrnopsI04HOr0 IBHKEHHUSI BCeX MOJICKYJI
(aToMOB) TeJ1a M MOTEHUUAIbHBIX JHEPTrUid B3aMMOIeCTBUI BCEX MOJIEKYJI

APYT € IPYIrOM Ha3bIBAETCA ...
MMOTEHUIMAJIbHON DHEPTUEU
+BHYTPEHHEN SHEPTUEH
KUHETUYECKON SHEPTrUeH
paboToit

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

+O0+0,+0,+...=0

Q:cm(tz—tl)
Q=Am
O=rm
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Buvibepume ooun npasunvrsiii gapuanm omeema

JHeprus B NPUPOJie U3 HUYEro He BO3HUKAET M He HCYe3aeT, a JIHIIb
nepexoauT U3 0AHOI (popMbI B APYryr0. IT0 GopMyTHPOBKA ...
IIEPBOTr0 3aKOHA TEPMOJVHAMUKHU

BTOPOI'0 3aKOHA TEPMOIMHAMUKH

+3aKOHA COXpaHECHMS SHEPIUHU

PABHOBECHOTO COCTOSTHHUS

Buibepume ooun npasunvnwiii gapuanm omeema

HN3MeHeHne BHYTPEHHEH YJHEPIUM CUCTEMbI IPH Iepexoae U3 0HOr0
COCTOSIHMS B IPyroe paBHO cCyMMe pa00Thl BHCIIHUX CHJI M KOJIMYECTBA
TEeIUIOTHI, IEPEAAHHOI0 cucTeMe. ITO (POPMYJIHPOBKA ...

+IEepBOT0 3aKOHA TEPMOJANHAMHUKU

BTOPOT'0 3aKOHA TEPMOIUHAMUKHA

3aKOHA COXPAHEHUS DHEPTUU

PaBHOBECHOI'O COCTOSIHUS

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

B OKPYKaIOIIMUX TeJax. ITo GopMyJINPOBKA ...
MEPBOT0 3aKOHA TEPMOJIMHAMUKH

+BTOPOTr0 3aKOHA TEPMOJIMHAMUKHI

3aKOHA COXPAHEHUS YHEPTrUu

PaBHOBECHOT'O COCTOSIHUS

Azpezamuvie cocmosanusa eeuiecmea u_hazoevie nepexoonl

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

YKUJIKOTO B Ta3000pa3Hoe

TBEPIOTO B JKHUJIKOE

XKHUJIKOTO B TBEPAOL

Buvibepume o0un npasunvbHulll 6apuanm omeema

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

HanOOJbIIasl TOTEHIIMAJIbHASI SHEPT U

+HaUMEHbIIIasi KHHETUYECKast SHEPTHsI

HAaWMEHbIIIasl TOTSHIIMAIbHASI SHEPT U
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Buibepume ooun npasunvhsiii gapuanm omeema
BHyTpeHHsIsI JHeprust MCNAPSOLICHCH KUTKOCTH ...
YBEIIMYUBACTCS

HE U3MEHAETCS

+yMEHBIIAeTCs

IIOCTOSIHHA

Buibepume ooun npasunvruill 6apuanm omeema
Hcnapenue conpoBoxaaercs ...
+II0TJIOIEHUEM TENIOTHI

BBIJICJIEHUEM TETIOTHI

IOTJIOIIEHNEM YTIIEKHUCIIOTO ra3a

BBIICJICHUEM KUCJIOPOJa

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

+BBIICICHUEM TEIOTHI

MOTJIONIEHUEM YIJIEKHUCIIOTO ra3a

BBIJICJIEHUEM KUCIIOPOJa

Buibepume ooun npasunvrsiii gapuanm omeema

/laBJjieHMe HACBIIIIEHHOT0 NMapa He 3aBUCHT OT ...
TEeMIIePaTypPhl

MacChbI

IUIOTHOCTHU

+o0BemMa

Buibepume ooun npasunvhwiii gapuanm omeema

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

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

KOJIMYECTBO BOASHOIO Hapa, cojepxkamierocs B 10 > Bozmyxa
KOJIMYECTBO BOASHOIO mapa, cogepxkamterocs B 0,1 m* Bo3myxa

Buibepume ooun npasunvhwiii gapuanm omeema

Kunenue — 370 ...

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

napooOpa3oBaHuE, MPOUCXOAIIEE C TOBEPXHOCTH KUIKOCTH

nepexo/ BelecTBa U3 TBEPAOT0 COCTOSTHUS B HKUIKOE

nepexo/ BelecTBa U3 KUAKOTO B TBEP/O.
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Buvibepume neckonvrko npasuibHbix 8apuanmos omeema
Jlyis onpenesieHnsi BJAKHOCTH BO3AyXa MOJIb3YKOTCH TAKUMH IPUOOpPaMu, KaK

CIAIOMETPBI
+TUTPOMETPHI
+IICHXPOMETPHI
BOJIBTMETPBI

Buvibepume ooun npasunvhwiii 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

Buvibepume ooun npasunvhwiii 6apuanm omeema

Yem BbIlIE TeMIEPATypa KUIIEHUsI, TeM 0oJIblIIe ...
00BeM
+BHEIIIHEE ABIICHUE

45



Macca X KNJIKOCTHU
IINTIOTHOCTD KUJIKOCTHU

Buibepume ooun npasunvrulll éapuanm omeema
IHogHumasich B ropbl, aTMoC(epHOe JaBJICHHE ...
+yMEHBIIAeTCs

YBEIINYMBACTCS

HE U3MEHAETCS

OCTaETCs MOCTOSHHBIM

Buibepume ooun npasunvhwiii gapuanm omeema

IIap cranoBUTCS NeperpeTbiM TOrAAa, KOrAa ...

TEMIIEPATYpa Mapa HUKE TEMIIEPATYPbI HACBIIIEHUS ITPU TOM KE JTABIECHUN
TEMIIEpATypa Iapa paBHA TEMIIEPATYPE HACBIIEHUS IPU TOM K€ JTaBIICHUU
+TemMnepaTypa rnapa BbIIIE TEMIIEPATYPbI HACBHIILIECHUS IIPU TOM KE TABICHUN
JABJICHUE YBEIMYNBACTCS

Bbl6epume HECKOJIbKO npasujlbHblX 6dpUaHnos omeema

Macca napa n3mMeHsieTcs Ip¥ U3MEHEHMH ...
+TeMIiepaTypbl apa B 3aKphITOM COCY/I€
+00beMa Mpu MOCTOSIHHOW TeMIlepaType
JaBJICHUS TIapa

IUIOTHOCTH Tapa

Buibepume ooun npasunvhulll éapuanm omeema

C yBesiMueHHeM OTHOCHTEIbLHOM BJIAKHOCTH Pa3HOCTb IMOKA3aHUM CyX0I0 U
BJIAKHOI'0 TEPMOMETPOB IICHXPOMeETpa ...

+yYMEHBIIUTCS

YBEIIUYUTCS

HE U3MEHUTCS

Buvibepume o0un npasunbHulll 6apuanm omeema
JHeprusi NOBEPXHOCTHOI0 HATSIZKEHHSI CJIOA KUAKOCTH NMPONOPIHOHAIbHA

ero ...
+IUTOIIA T
JUTHHE
TEeMIIepaType
o0beMy

Buibepume ooun npasunvrsiii gapuanm omeema
SIBJjIeHUe NCKPUBJIEHUS CBOOOHOI MOBEPXHOCTH KUAKOCTH Y IOBEPXHOCTH

TBEPAOIo TeJia HA3BIBACTCA ...
HCCMa4YNBaHHUECM



KaITJUIIPHOCTBIO
+CMauYUBaHUEM
BI3KOCTb.

Buibepume ooun npasunvhwiii gapuanm omeema

Hpouecc nmepexoaa semecrea u3 KPUCTAIHYECKOTO COCTOSTHUA B JKUIKOE

Ha3bIBAIOT ...
HCIIAPEHUEM
KOHCHCAIeH
+ILIaBJIICHUEM
KpUCTaJUIM3anuen

Buibepume ooun npasunvhwiii gapuanm omeema
CyOoaumanus — 3710 ...

+1epexo/l U3 KpUCTAJUTMYECKOr0 COCTOSIHUSA B ra3000pa3Hoe
nepexo U3 )KUIKOr0 COCTOSIHUSA B ra3000pa3Hoe

nepexo U3 ra3000pa3HOro COCTOSIHUS B JKUJIKOE

nepexo U3 KPUCTANIMYECKOTO COCTOSIHUS B JKUIAKOE

Bovibepume 00uH npasuibHbulll 6apUAHM Omeema
Kuakocrsn ...

+coxpaHseT 00beM, HO He COXpaHseT GopMy
coxpansieT u o0beM, U hopMy

HE COXpaHseT 00beM, HO coXpaHsaeT hopmy

HE COXpaHseT HU popMy, HU 00BEM

Buibepume ooun npasunvhwiii gapuanm omeema
IloBepXHOCTHOE HATSIZKeHNE BhIpa:kaercs: (popmyJioi ...
Al
[
£y

[
=k-Al
=1-1,

&

+

O =
F
Al

Bbl6epume HECKOJIbKO npasujlbHblX 6dpUaHnos omeema

Bpemsi ocension sKU3HU MOJIEKYJIBI ...
+yMEHBIIAETCS MIPU HArPEBAHUU JKUIKOCTH
YMEHBIIAETCS MTPU OXJIAKICHUH KUJIKOCTU
BCET/1a IOCTOSTHHO

+3aBUCHT OT BA3KOCTH KUJIKOCTH
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Buibepume ooun npasunvhsiii gapuanm omeema

KpaTtkoBpeMeHHbIH OJIM:KHMI TOPSIAOK 0XBATHIBAET ...
10 MOJEKyISPHBIX CIIOEB

100 MoneKyasIpHBIX CIIOEB

+2—3 MOJIEKYJIAPHBIX CJIOS

50 MONEKYISAPHBIX CIIOEB

Buibepume ooun npasunvrulll 6apuanm omeema

Hamub6oJ1ee ciiadblii THII CBSI3eH B IPUBEIEHHOM CIIMCKE ...
VMOHHAs CBA3b

aTOMHas CBS3b

METAIINYECKAS CBA3b

+MOJIEKYJISIpHAs CBA3b

Buvibepume ooun npasunvhwiii 6apuanm omeema
KoBajieHTHOH Ha3BIBAIOT ...

HMOHHYIO CBSI3b

+aTOMHYIO CBSI3b

METAJITHYECKYIO CBS3b

MOJICKYJISIPHYIO CBSI3b

Buibepume ooun npasunvhsiii gapuanm omeema

JedopMmanust Ha3pIBaeTCs YIPYIOi, €CJIH ...

+1ocie npeKkpaeHus 1eMCTBUS BHEIIHUX CUJI TEJIO IPUHUMAET ITIEPBOHAYAIIBHYIO
dbopmy uinm pazmep

nedhopMaIii COXpaHSIIOTCS B TEJIE, MOCTE MPEeKPAIeHUs TEHCTBUS BHEIITHUX CHJI
TeMIIepaTypa Tejla YMEHbIIAETCS

Macca Teja yBeJIIMYNBaeTCs

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

+V:VO(1+,BL‘)

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

Buibepume ooun npasunvhwiii gapuanm omeema

JIIMHA TeJia P TeMIepaType ¢ onpeaeasieTcss BbIPpasKeHHeM:
I=1,(2+at)
[=1+at
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[ =1t
+1=1,(1+at)

Buvibepume o0un npasunvbHblll 6apuanm omeema

IIpenesioM MpOYHOCTH HA3BIBAKOT ...

MaKCUMAJIbHOE HANPSHKEHUE, BOSHUKAIOUIEE B TEJIE MTOCIE PA3pPyLICHUS
MaKCUMAJIbHOE HANPSHKEHUE, BOZHUKAIOIIEE B TEJIE BO BPEMSI pa3pyILLICHUS
MUHHMMAaJIbHOE HAIPSYKEHHUE, BO3HUKAIOIIIEE B TEJIE 10 Pa3pyLICHUs
+MakcHUMaabHOE HANPSKEHHUE, BO3HUKAIOIIIEE B TEJIE /10 Pa3pylIeHUs

Buvibepume ooun npasunvhwiii 6apuanm omeema

Ec/iu Tes10 paciiupsieTcs 0 BceM HAMPABJIEHUSAM 0JHHAKOBO, TO ...
+f =3a, 1.e. KO3 PuueHT 00LEMHOTO PACIIUPEHUS TBEPJOTO Tella PaBeH
YTPOCHHOMY KO3 (PUIIMEHTY TUHEHHOTO pacIIupeHUs

f =2«
=«
f =15
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PA3JIEJI 4 DieKTpoAMHAMMKA

nexkmpocmamuka

Buibepume ooun npasunvhwiii gapuanm omeema

[H010KUTEJIbHBIM CYUTACTCH 3aPS/l IJIEMEHTAPHBIX YaCTHIL:
AJIIEKTPOHOB

+1IPOTOHOB

HEUTPOHOB

MOHOB

Buibepume ooun npasunvhwiii gapuanm omeema
OTpunaTeJbHBIM CYUTACTCH 3aPAL JJIEMEHTAPHBIX YaCTHIL:
+2JIEKTPOHOB

IIPOTOHOB

HEHUTPOHOB

HOHOB

Buibepume ooun npasunvhwiii gapuanm omeema

K yacTuiiam, He UMeOUIUM 3JIEKTPUYECKHUI 3apsil, OTHOCATCH ...
3JIEKTPOHBI

MIPOTOHBI

+HEUTPOHBI

VIOHBI

Buvibepume ooun npasunvbHulll 6apuanm omeema

11 o0Hapy:KeHHsI JJIEKTPUUYECKOIr0 3apsa/ia UCIOJIb3YIOT NPUOOP, KOTOPBIi
Ha3bIBAKOT ...

+3JEKTPOMETP

MICUXPOMETP

CIIUJIOMETP

TUTPOMETP

Buvibepume ooun npasunvnwlii 6apuanm omeema
3akon Kyiona Beipaxaercs popmyJioi ...

F=uN
F=mg
+F:k‘q1H2qz‘
r
F=mgh

Buibepume ooun npasunvhwiii gapuanm omeema
Hanps:xeHHOCTD 3J1eKTPUYECKOT0 MOoJsl BbIpa:kaeTcs (opmyJioi ...
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KoJiuyecmeo npasujibHvlx omeenios. 1

o
q
A=qFEh
_m’
2

E =mgh

Buvibepume ooun npasunvnwlii 6apuanm omeema

B merasniax HOCHTEISIMHM CBOOOAHBIX 3aPSA/A0B ABJIAIOTCA ...
IIPOTOHBI

+3JIEKTPOHBI

HEUTPOHBI

IIO3UTPOHBI

Buibepume ooun npasunvhwiii gapuanm omeema
JAudjekTpudeckasi IPOHUIIAEMOCTh Cpebl BhIpaxaeTcs (popMyJioii ...

te=—
E
c=4
U
g=Y
d
2
ggE
o, = 5

Buvibepume ooun npasunvhuvlil 6apuanm omeema
JIEKTPOEMKOCTh ABYX IPOBOAHMKOB BbIpaxaeTcs (popMyJIoii ...

E =

ty |2

Bb16epume HECKOJIbKO npasulbHblX 6aPpUAHMO6 omeemda

IIpu napajsieJJbHOM coOeJMHEHUN KOHIEHCATOPOB B 0aTaper, eMKOCTh TAKOM
Oarapeu Oyxer paBHa ...
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+Co61u =

U
+Con =C+C,+C+...+C,
C06H.1 =

L:—+—+—+...—
C06111 Cl C2 C3 Cn

Bb16epume HECKOJIbKO npaBUsIbHblX 6aPUAHMO6 omeemd

HpI/I mocjaeaoBaTeCJibHOM COCAUHCHNUU KOHICHCATOPOB B 6aTape10, E€MKOCTDb

TaKou 0atapeu Oyaer paBHa ...

Qo Jiig
C06Lu = (]6
Cor =C+C,+Cy+...+C,
L
C06Lu Q06111

Buvibepume ooun npasunvhwiii 6apuanm omeema

PaboTa ciJI 3JIEKTPOCTATUYECKOTO MOJISI MPH NepeMeleHUuN 3apsizKeHHOM
YacTULBI U3 0/IHOI TOYKHU B JIPYIyIO He 3aBUCHT OT ...

+(opmbl TpaekTOpUU

HAYAJIBHOTO TTOJIOKEHUS YaCTHIIBI

KOHEYHOTO TOJIOKECHUS YACTHUIIBI

HAYAJIBHOTO ¥ KOHEYHOTO TIOJIOKCHHS YaCTUIIBI

Buvibepume ooun npasunvhbviti gapuanm omeema

PaboTa cuJi1 3JIeKTPOCTATHYECKOI0 OJIA NPH NepeMeleHNH 3aPSKeHHO M
YacTULbI U3 OJHOM TOYKH B APYI'YI0 3aBHCHT OT ...

(bopMBI TpaeKTOpUHU

+HAYAJIBHOTO M KOHEYHOTO IMOJIO0KEHUS YaCTHULIbI

HaYaJIbHOTO MOJOKEHUS YaCTULIBI

KOHEYHOT'O IOJIOKEHUS YaCTHULIBI

Buvibepume o0un npasunbHblll 6apuarnm omeema

Hanps:xeHHOCTD 3JIeKTPUYECKOro MoJs ...
+HarpaBJieHa B CTOPOHY yObIBaHUS MOTEHIIMAJIA
HaIlpaBJICHa B CTOPOHY BO3pACTaHUS MTOTEHIIMAIIA
HE UMEET HalpaBJICHUS

CKaJISIpHAsl BEJTMYMHA
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Buibepume ooun npasunvhsiii gapuanm omeema

Kak n3aMeHuTCS CIJIa B3aUMOAEHCTBYSA ABYX TOUEYHBIX JJIEKTPHUYECKHUX
3aps/10B NPU YMEHbIIIEHUN PACCTOSHHUS MeK1y HUMHU BABOE?

He uzmennrcs

+¥YBenuuurcs B 4 pasa

YmenbmnTcs B 4 paza

YMeHbmuTcs B 2 pasza

Bovibepume 00uH npasuibHbulll 6apUAHm omeema
Y10 MOKHO CKa3aTh 0 3apsAAax JAHHBIX MIAPUKOB? (CM. puC.)

O6a mapuka 3apsiKEHbI MOJI0KUTETBHO

O6a mapuka 3apsiKeHbl OTPULIATEIIBHO

+OUH mapuK 3apsHKEH MOJI0KUTEIIBHO, IPYTOi — OTPHUIATEIIBHO
[ITapuku UMEIOT 3apsiabl OAHOTO 3HAKA

Buvibepume o0un npasunibHblll 6apuarnm omeema

Kak n3MeHHTCS HANPSAKEHHOCTD 3JIEKTPUYECKOI0 MOJI1 B HEKOTOPOH TOUYKe
OT TOYEYHOr0 3apsiia NPHU YBeJUYeHNH 3apsaa B 4 pa3a?

YBennuures B 16 pa3

YBennunrcs B 2 paza

+¥YBenuuutcs B 4 paza

He uzmennrcs

Buibepume ooun npasunvhwiii gapuanm omeema
DJIEKTPOH NepeMeniaercs B 1oJie, CHJIOBbIe JIMHHHA KOTOPOro MOKa3aHbl HA
pHUCYHKe

»

Bvibepume o0un npasunbHulll 6apuanm omeema

Bbi0epuTe npaBuJIbHOE YTBEPKACHHE.

ITpu nepemelieHny MEKTPOHA U3 TOUKU 2 B TOUKY 3 dJIEKTPUUYECKOE MOJIe
COBEpIUIAET MOJIOKUTEIbHYIO PaboTy

[Tpu nepemMenieHnn MEKTPOHA IO TpaeKTopuu 1-2-3-1 anexkrpuyeckoe nose
COBEpLIAECT OTPULIATENIBHYIO Pa0OTy
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+1Ipu nepemenieHny 3JeKTpoHa U3 TOUKH 1 B TOUKY 2 3JIEKTPUYECKOE T0JIE
COBEpIIAET OTPULIATENIbHYIO PadOTy

[Ipn nepemMenieHny 3JIEKTPOHA U3 TOUKH 2 B TOUKY 3 3JIEKTPUUYECKOE MOJIE
COBEpLIAECT OTPULIATENIBHYIO Pa0OTy

Buibepume ooun npasunvHwili 6apuanm omeema
Kaxkoe u3 npuBeIéHHbIX HUKE BHIPAKEHUI XapaKkTepudyeTt padory
JIEKTPUYECKOr0 MOJIsl 0 NepeMelleHUI0 3apsaaa?

49

U

E-Ad

+qU
E

Ad

Buvibepume ooun npasuivHwlll 6apuanm omeema

Kakas pusnyeckasi BeJJMUMHA ONpeae/seTCs OTHOIIEHHEM MOTEHIIMAJIbHOI
JHEPIHUHU IJIEKTPHUUYECKOI0 3apA/ia B JJIEKTPUYECKOM I10JIe K BeJIMYUHE 3TOI0
3apsjaa?

+1loTeHIMaN 3MEKTPUIECKOTO OIS

HanpsykeHHOCTB 37EKTPUYECKOTO MOJIA

DNEKTPOEMKOCTh

PaboTta »ieKTpocTaTHyeCcKoro moJis

Buibepume ooun npasunvhwiti gapuanm omeema

Bo3aymHbIi KOHACHCATOP OMYCKAKT B KEPOCUH € ANIJIEKTPUYECKOMN
npouunaemMoctoo ¢ =2. Toraa ...

ANEKTPOEMKOCTh KOHAEHCATOPa YMEHBIIUTCA B 4 pasa

AIEKTPOEMKOCTh KOHAEHCATOPa YMEHBIIUTCA B 2 pasa

+3JIEKTPOEMKOCTh KOH/IEHCATOPA YBEIIUUUTCS B 2 pasa

AIEKTPOEMKOCTh KOHAEHCATOPA HE U3MEHUTCS

Buibepume ooun npasunvhulll 6apuanm omeema

Ecian HanpsizkeHue Mexay 00KJIaAKAMU KOHIEHCATOPAa YMEHBIIUTH B 2 pa3a,
TO IHEPrusl JIEKTPUIECKOro MOl KOHAEHCATOpA ...

YMEHBIINTCS B 2 pa3a

+yMeHbIIUTCS B 4 pa3a

YBEIIMUUTCA B 2 pasa

yBEeJIUYUTCS B 4 pasza

Bvlbepume HeckobKO NpasuibHbIX 8APUAHMOE OMEemda

BepHbiMu yTBep:kIeHUsIMH 0 (pU3HYECKHUX SIBJEHUAX, BEJIMYMHAX U
3aKOHOMEPHOCTSIX SIBJISIIOTCH CJIeyIIINe YTBEPKACHUS U3 NMPeI10KeHHOT 0
CIIMCKA ...
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+Hanps>keHHOCTh — CHJIOBasi XapaKTEPUCTUKA SJICKTPUUYECKOTO OIS
DJIEKTPOCTATUYECKOE TOJIE CO3/IAl0T 3apsijibl, KOTOPhIE ABUXKYTCS PABHOMEPHO B
JTAaHHOU CHCTEME OTCUETa

+B u3onupoBaHHOM cucTeMe anredpanyeckas CyMMa 3apsijioB BCEX TE
COXpaHsAETCs

Tena, yepe3 KOTOPBIE INEKTPUUECKUE 3aPSIAbl MOTYT MEPEXOAUTH OT 3APSIKEHHOTO
TeJla K He3apsHKEHHOMY BCJIC/ICTBUE HAJTUYUS B HUX CBOOOTHBIX HOCUTEIIEH
3apsiI0B, HA3bIBAKOTCS AUAJIEKTPUKAMU

Hocmoanunwti 31ekmpuueckuns mokx. Toku ¢ paznuunvix cpeoax

Bvibepume 0oun npasunvusiil 6apuarnm omeema
DJIeKTPUYECKHM TOKOM Ha3bIBAIOT ...
+yHOpsA0YEHHOE IBIKEHUE 3aPsKEHHBIX YaCTHUIL
OecropsI04YHOE IBIKEHHUE 3apSKEHHBIX YaCTHUI]
YHOPSA0YSHHOE IBIKEHNE HEUTPOHOB
OecrnopsJ0YHOE IBH>)KEHHE HEUTPOHOB

Buibepume ooun npasunvhwiii gapuanm omeema

3a HanpaBJ/ieHHe TOKA NIPUHUMAKT HANIPABJICHHE ...
JBIKEHUST OTPUIATEIBHO 3aPSXKEHHBIX YaCTHIL
+IBUKEHUS MOJOKUTEIHHO 3apsKEHHBIX YaCTHUIL
JIBUYKEHUSI HEUTPOHOB

OT FOXKHOT'O MOJTIOCA K CEBEPHOMY MarHUTHOM CTPEIKH

Buibepume ooun npasunvhwiii gapuanm omeema
Cuna Toka BbIpaxkaercs: pOpMYyJIoi ...

1
S
[ =nev
_{_[:ﬂ
At
I
y=—
ne

Buibepume ooun npasunvhwiii gapuanm omeema
ILi1oTHOCTH TOKA BbIpa:xkaercs GopmyJiou ...

+'—i
I=
!
R=p—
s
=24
At
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Buibepume ooun npasunvrsiii gapuanm omeema

3akon Oma 1011 yuyacTka nenu Bbipakaercsi GopMyJiou ...

_Aq
At
1
S
1= E,
R+r
+I:g
R

Buvibepume ooun npasunvHulll 6apuanm omeema

3akon OMa 17151 MOJIHOM Lenu BbhIpaxaercsi GopMyJIoi ...

=Y
R
+I: Et
R+r
ja
At
1
T=

Buibepume ooun npasunvhwiii gapuanm omeema

Ennnuunei yaeabsHoro conporusiaenusi B CU aBasieres ...

+OM'M
H/xr
OMm

M

Buibepume ooun npasunvhwiii gapuanm omeema
3akon [xkoyas-Jlenua Boipaxaercss pOpMYJIoH ...

p=A

At
+0Q=1"RAt
=Y

R
A=1Ut
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Buvibepume ooun npasunvrsiii gapuanm omeema

IIpu nocJiexoBaTe IbHOM COCAMHEHUM MPOBOJIHUKOB ...
+1,=1,=1, U=U+U,

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

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

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

Buvibepume ooun npasunbHblll 6apuanm omeema

IIpu napaJuieJJbHOM COeIMHEHUH NTPOBOAHHUKOB ...
I, =1,=1, U=U+U,

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

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

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

Buvibepume ooun npasunvhsiii 6apuanm omseema

B MmexayHapoaHoil cucTeMe eIMHUI Pad0Ty BHIPAKAOT B ...
Bt

Jx/c

+]1x

B

Buvibepume ooun npasunvhwiii eapuanm omseema

B Me:kayHapoaHOM cUCTeMe eIHHHMI] MOIIIHOCTh BBIPAXKAKOT ...
+BT

JIx

B

A

Buibepume ooun npasunvhwiii gapuanm omeema
IIpubop, npeqHA3HAYEHHBIH /151 U3MEPEHUS JHEPTUHU YJIEKTPHUUECKOI0 TOKA

aMIiepmMeTp

BOJIETMETP
+3JIEKTPUUECKUN CUETUUK
BOJIETAMIIEPMET]

Buvibepume ooun npasunbHblll 6apuanm omeema

Hanps:KeHHOCTS ...

DHEPTreTUYECKAsl XapaKTEPUCTUKA MOJIA

+CHIJIOBAs XapaKTEPUCTUKA TOJIS

XapaKTepHU3yeT CIIOCOOHOCTh ABYX MPOBOJIHUKOB HAKAILIUBATD ICKTPUICCKUN
3apsan
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XapaKTepU3yeT JIEKTPUUECKUE CBOMCTBA IUAJIEKTPUKOB

Buibepume ooun npasunvhsiii gapuanm omeema

JAudaekTpuyeckasi IPOHULAEMOCTD ...

+XapaKTEpPUCTUKA CPEIIbI, KOTOPAs OKA3bIBAET, BO CKOJIBKO pa3 cuia
B3aMMOJECHUCTBUSA 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 IEKTPUUECKUI
3apsn

CUJIOBAsl XapaKTEPUCTUKA OIS

Buvibepume ooun npasunbHblll 6apuanm omeema

Bo ck0J1bK0 pa3 0TJIMYAIOTCS CONPOTUBJIEHUSI IBYX MeIHBIX IPOBOJ0B, €CJIU
OJIMH M3 HUX MMeeT B 4 pa3a 00JbIIYIO JJIMHY M B 2 pa3a 00JbLIYI0 IUI0IIAAb
MONEPEeYHOro ceYeHus, YeM JAPyrou?

B 8 pa3

B 4 paza

+B 2 paza

B 16 pa3

Buibepume ooun npasunvhwiii gapuanm omeema
Ha pucynke nzo0paxxeHna cxema coeJHHEHHUs POBOJHNKOB:

Ri

e R;
[
— —___
L
R

Buvibepume ooun npasuivHulll sapuanm omeema
Bri0epuTe npaBUJIbHOE YTBEPKICHUE.
Pesucroper Ri 1 R3 BKIIFOUEHBI IOCIEI0BATENBHO.
+Pesucropsl R 1 Rz BKIIIOUEHBI apauienbHO.
Pesucrtopsl R, 1 R3 BKITFOUEHBI TOCIIEI0BATEIIBHO.
Pe3ucroper Ri 1 Ry BKIIFOUEHBI OCIEI0BATEINIBHO.

Buvibepume ooun npasunvusiii 6apuanm omseema

Heo0xoamMo u3MepuTh CHUJIY TOKA B JIaMIle U HANpsiakeHUe Ha Hell. Kak
cjieyeT BKJIKYHUTH M0 OTHOUICHHUIO K JIaMIle aMIIepMeTP U BOJIbLTMETP?
AMIIEpMETpP ¥ BOJBTMETP NapajI€IbHO

+AMiiepmMeTp MOCaeI0BATENBHO, BOJIBTMETP MaPAIIIECIBHO

AMIIepMETpP U BOJIBTMETP MOCIEA0BATEIBHO

AmIiepMeTp napauieibHO, BOJIBTMETP MOCIEI0BATEIBHO
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Buvibepume ooun npasunvnwlii 6apuanm omeema

Pusnyeckas BeJIHYNHA, XapaKTepu3ywmas padoTy CTOPOHHHX CHJI 110
pasaesneHnulo 3apsaaa 1Kia BHYyTpH HCTOYHHKA TOKA, HA3bIBACTCH ...
CUJION TOKa

+3IIEKTPOABWKYILEN CHIION

HaIpsKEHUEM

CONPOTHUBIICHUEM

Buibepume ooun npasunvuwiii gapuanm omeema
C noBblIIeHHEM TeMIIEPATYPHI yieJbH0E CONPOTUBJIEHNE MOJIYNIPOBOIHUKOB

PE3KO YBEITMYMBAETCS
+pe3KO YMEHbIAETCs
HE U3MEHSIETCS

PaBHO HYJIIO

Buibepume ooun npasunvhsiii gapuanm omeema

IIpoBoAMMOCTH MOJIYNIPOBOJHUKOB, 00YCJIOBJICHHYI0O HAJIMYNEM CBOOOIHBIX
3JIEKTPOHOB, HA3bIBAKOT ...

JBIPOYHOMN

IIPUMECHOU

+3JIEKTPOHHOU

cOOCTBEHHOM

Buibepume ooun npasunvhwiii gapuanm omeema

JIOHOpHBIMHU IPUMECAMH HA3BIBAIOTCA ...

+1pUMecH, JIETKO OTJAOIINE 3JIEKTPOHBI U YBEIIMYUBAIOIIME YUCTIO CBOOOIHBIX
AJIEKTPOHOB

MPUMECH, YMEHBIIIAOUINE YUCTIO CBOOOIHBIX 3JIEKTPOHOB

MIPUMECH, JIETKO 3a0UPAIOIIUE HIEKTPOHBI

BCE IPUMECH

Buvibepume ooun npasunvbHblll 6apuanm omeema
IIpoBOAMMOCTD YHCTBIX MOJYIIPOBOAHMKOB HA3bIBACTCH ...
JIBIPOYHOU

+co0CTBEHHOM

IIPUMECHOM

AJIEKTPOHHOMN

Buibepume ooun npasunvhsiii gapuanm omeema

K moaynpoBogHMKaM OTHOCSATCA ...
+repMaHuii, KpeMHuUi, pochop
BOJHBIC PACTBOPHI JICKTPOIUTOB
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iazma
oensou, mapaduH, cepa

Buibepume ooun npasunvhwiii gapuanm omeema
K npoBogHuKaM OTHOCATCA ...

mazma

0eH30:1, mapaduH, cepa

+BCE METAJIJIbI U UX CILIABbI

repMaHui, KpEMHUI

Buvibepume ooun npasunvhsiii 6apuanm omseema

Juist mosty4yeHusi JIOHOPHOM MPUMeECH B KPEMHHEBOM MOJIYIIPOBOIHUKE
MOAOMIET ...

+MBINIBIAK

15080107071

repMaHuin

15 ()

Buvibepume ooun npasunbHblll 6apuanm omeema

Js moJiy4yeHusl aKUenTOPHOM MPUMeCH NMOJAOM/IET ...
MBIIIbSIK

+unauin

repMaHui

oz

Buvibepume ooun npasunvnwlii 6apuanm omeema

IIapHO03/IeKTPOHHBIE CBA3H KPEMHHUA ...

+I0CTaTOYHO MPOYHBI U IIPU HU3KUX TEMIIEPATYypPaX HE Pa3pbIBAKOTCA
HEJIOCTATOYHO MPOYHBI U IIPU HU3KUX TEMIIEPATYpPax pa3pbIBAIOTCS
JOCTAaTOYHO MPOYHBI, HO IIPH HU3KUX TEMIIEPATYPaX pPa3pbIBAIOTCS
HEJIOCTATOYHO NMPOYHBI, HO IIPX HU3KUX TEMIIEPATYPax HE Pa3phIBAIOTCS

Buibepume ooun npasunvhwiii gapuanm omeema
IIpu HarpeBaHMu KPeMHUSI KHHETHYECKAsI JHEPTHUs BAJTEHTHBIX 3JIeKTPOHOB

MIOHMKAETCA U HE HACTYNAET pa3pbhiBa OTACIIBHBIX CBI3EU
+II0BBIIIAETCS] U HACTYTAET Pa3pbIB OTACIIBHBIX CBI3EU
ITOHMKAETCA U HACTYNAET PA3pPbIB OTAEIIBHBIX CBI3EU

HE U3MEHACTCS

Buvibepume ooun npasunbHblll 6apuanm omeema
B nmoaynpoBoaHuke n-tumna ...
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QJICKTPOHELI ABJIAIOTCA HCOCHOBHBIMH HOCUTCIISAIMU 3apsia, a AbIPKU — OCHOBHBIMH
H 3JICKTPOHBI, 1 ABIPKHA ABJIAIOTCA OCHOBHBIMH HOCUTCIISIMU 3apsaaa

" DJICKTPOHBbI, 1 ABIPKU ABJIAOTCA HCOCHOBHBIMU HOCUTCIISIMU 3apsiaad

+3J'IGKTpOHBI ABJIAAIOTCA OCHOBHBIMU HOCUTCIIAMU 3apsa/ia, a IbIPKW — HCOCHOBHBIMU

Buibepume ooun npasunvhvlll éapuanm omeema
B nosynpoBoJHHUKOBOM JHOJE ...

TEPMaHUN CITyKUT aHOAOM, a HHAUMK KaTOJA0M
+TepMaHuil CIIyKUT KaTOJIOM, & UHIUN aHOJOM
Y TEPMaHUM, U UHIUN CITy>KaT KaTOAOM

Y TEPMaHUM, U UHIWN CITy>KaT aHOJAO0M

Buibepume ooun npasunvhwiii gapuanm omeema

IHoynpoBoAHUKOBBIE BHINPSIMUTEIM ...

+001a1a10T BBICOKOM HAIC)KHOCTHIO U UMEIOT OOJIBIIION CPOK CITYKObI
00J1aJ1at0T HU3KON HAJIEKHOCTHIO, HO UMEIOT OOJIBIIION CPOK CITYKOBI
00J1a/1at0T BHICOKON HAJIEKHOCTHIO, HO UMEIOT MAJICHBKUM CPOK CITYKOBI
00J1a/1at0T HU3KOW HAJIEKHOCTHIO M UMEIOT MAJICHBKUH CPOK CITY>KOBI

Bbz6epume HECKOJIbKO npasujlbHblX 6dpudaHnios omeema

IIpeumyuiecTBa TPAH3UCTOPOB IO CPABHEHUIO € JJIEKTPOHHBIMHM JIAMIIAMHU::
+0TCYTCTBHE HAKAJIECHHOTO KaTO/1a, MOTPEOISIONIEro 3HAUUTEIbHYIO0 MOIITHOCTh
‘+MaJible pa3sMephl

YyBCTBUTECIILHBI K ITOBBIILIEHUIO TEMIIEPATYPHI

YyBCTBUTECIILHBI K DJIEKTPUUECKUM EpPErpy3KaM

Buibepume Heckonvbko npasunvbHuIX 6apuanmos omeema

HenocraTku TpaH3uCcTOPOB:

OTCYTCTBHE HAaKaJICHHOTO KaToJia, MOTPEOJIAIONIEr0 3HAYUTEIIbHYIO MOIITHOCTD
MaJible pa3Mephl

+4yBCTBUTEIBHBI K IMOBBIIIEHUIO TEMIIEPATYPHI

+4yBCTBUTEIBHBI K 3JIEKTPUYECKUM IMIEPETPYy3KaM

Buvibepume ooun npasunbHblll 6apuanm omeema
DJIEKTPUYECKH TOK B ra3ax Co31aeTcsi ABMKCHUEM ...
CBOOOJIHBIX AJIEKTPOHOB

MOJIEKYJ

+3JIEKTPOHOB, MOJOKUTEIBHBIX U OTPULATEIBHBIX HOHOB
JBIPOK

Buibepume ooun npasunvhsiii gapuanm omeema
Ykaxure npudop, B KOTOPOM MOKHO CO31aTh TOK TOJBKO B 0JJTHOM

HanpaBJICHUMA.
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Kongeuncarop

Pe3ucrop
+11omynnpOBOAHUKOBBIN U0
Karymxka

Buibepume ooun npasunvhwiii gapuanm omeema

IIpouecc BbIIe/IeHNS] BELIECTBA HA JIEKTPOAAaX HA3bIBACTCH ...
3JIEKTPOJIMTUYECKON AUCCOLMALIACH

WOHU3aIMen

+IJIEKTPOJIU30OM

AJIEKTpU3ALMEN

Bovibepume 00uH npaguibHulll 6apUAHmM 0meema
HocurtenasiMu 3apsiia B MeTa/U1ax AIBJISIOTCA ...
CBOOOJTHBIE PJICKTPOHBI

DJICKTPOHBI M HOHBI

+HOHBI

CBOOO/THBIC 3JICKTPOHBI H JBIPKA

Buibepume ooun npasunvhwiii gapuanm omeema

Hpouecc CO31aHUsI HOCHTeJIel 3apsiia B JKHIKOCTHX HA3bIBA€TCHA ...

+3JIEKTPOIUTAYECKON TUCCOIUALINEN
HOHHU3aIHeH

3JIEKTPOJIN30M

AJIEKTpU3ALUEN
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2 CEMECTP

PA3JIEJI 4 DjieKTpOAMHAMMKA
(npodonicenue)

Maznumnoe noJyie. IneKmpomazHuUmMHAasA UHOYKUUS

Buvibepume ooun npasunvbHblll 6apuanm omeema
CuJibl, ¢ KOTOPBIMY NMPOBOJAHUKH € TOKOM JI€MCTBYIOT APYr HA JApPYyra,

HA3bIBAKOT ...
DJIEKTPUYECCKUMU
KYJIOHOBCKUMU

+MarHuTHbIMHA

CHJIaMH BCEMUPHOI'O TATOTCHUSA

Bbz6epume HECKOJIbKO npasujlbHblX 6dpUudaHnios omeema

3a HanpaBJ/IeHHe BEKTOPA MATHUTHON MHAYKIMH NPUHUMACTCH ...
HaIlpaBJIEHUE OT CEBEPHOTro NoJiroca N K F0KHOMY S MArHUTHOM CTPEJIKH,
CBOOOJHO yCTaHABIMBAIOLICICSI B MATHUTHOM TTOJIE

HaITPaBJICHUE IBUKEHUS MOJIOKUTEIBHO 3aPSKEHHBIX YaCTHULL
+HarpasJi€eHUE OT F0KHOTO MOI0Cca S K ceBEpHOMY N MarHMTHOW CTPEJIKH,
CBOOOZHO YCTaHABIMBAIOLIEICS B MATHUTHOM I10JI€

+HanpaBJIeHUE MOJ0KUTENBHON HOPMAJIA K 3aMKHYTOMY KOHTYPY C TOKOM

Buibepume ooun npasunvuwiii gapuanm omeema

Hanpagjienue B yCcTaHaABJIMBAKT C OMOIUBIO ...
+rpaBuiia OypaBunka

[IpaBuJia JIEBOU PYKH

IIEPBOrO MIpaBuia IIPaBOU pyKu

BTOPOI'0 IPaBUJIa IPABOU PYKHU

Buibepume ooun npasunvhulll éapuanm omeema

Ecyin HanpaB/ieHNe NOCTYNATeIbLHOI0 ABHKeHUs1 OypaBUHMKAa COBNAJAET C
HanpaBJIeCHHMEM TOKa B IPOBOJAHMKE, TO HANPABJICHHE BPALLCHUSA PYYKH
OypaBuMKa COBIAJAaeT C HANPABJEHHEM BEKTOPA MATHUTHON HHAYKIMHU. JTO
(¢popmyupoBKa ...

IIEPBOIO IPaBUJIa IPABOM PYKH

BTOPOTO IIPaBUJIA ITIPABOU PYKH

IIPaBUJIA JIEBOU PYKHU

+npaBuia OypaBunka

Buibepume ooun npasunvuwiii gapuanm omeema
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Ecau 00XBaTUTh NPOBOJAHUK, JIAJIOHbI0 IPABOIl PYKH, HATIPABUB
OTCTABJICHHBII 00JIbIIOI MaJiell BA0Jb TOKA, TO OCTAJbHbIE NAJIbIbI 3TOM
PYKH YKaKYT HANPABJIEeHHE CHJIOBBIX JIMHUII MATHUTHOTO I0JISI ITAHHOTO
TOKA. ITO (pOPMYJIUPOBKA ...

+1epBOro NpaBuiia NpPaBoOr pyKu

BTOPOI'0 IPaBUJIa PABOU PYKHU

IIPaBUJIA JIEBOU PYKHU

npaBuia OypaBuHKa

Buibepume ooun npasunvhwiii gapuanm omeema
Eciin 00XBaTUTH COJIEHOUT JIAJOHbIO TPABOI PYKH, HANIPABUB 4 NMaJIbIA M0
TOKY B BUTKaX, TO OTCTABJIEHHBbIH 00/1bIIOMH Majeln YKaKeT HATIPABJIeHHE

MATrHUTHBIX JIMHUHA BHYTPH COJICHOUAA. ITO (PDOPMYJIHPOBKA ...
IIPaBUJIA JIEBOU PYKHU

npaBuiia OypaBuuka

IIEPBOTO MPaBUJIa MPABON PYKH

+BTOPOTO IpaBuia IIPaBou pyKu

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

F

M

"IN

I

F :% :‘q‘vBsina
I =qgnvS

Buibepume ooun npasunvrsiii gapuanm omeema
Cuna JlopeHua paBHa ...
+F = ]‘B‘lsina

F

M

T IAl

+F :%:‘q‘vBsina

I =gnvS

Buibepume ooun npasunvhvlii éapuanm omeema
Hanpasienue cuibl JlopeHna onpeneasercs ¢ HOMOIILIO ...
+npaBuna JIEBOM pyKu

npaBuiia OypaBunka
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IIEPBOrO MIpaBuia IIPaBOU pyKu
BTOPOI'0 IPaBUJIa IPABOU PYKHU

Buibepume ooun npasunvhwiii gapuanm omeema

CHJIy, HeﬁCTBymmym Ha IBMAKYINYIOCA 3aPSKCHHYI0 YaCTHIY CO CTOPOHBI

MATrHUTHOTO MOJIsl, HA3bIBAKOT ...
+cunoit Jlopenua

cuioil Ammepa

CUJION BCEMHPHOTO TSATOTECHUS
KYJIOHOBCKOW CHJION

Buibepume ooun npasunvuwiii gapuanm omeema

3HeKTpI/IquKOC I1oJi€¢ H3MCHHCT ...
+CKOpOCTb N KHHCTHYCCKYIO SOHCPIriO YaCTHIIbI
HaIpaBJICHUC ABUKCHUA YaCTUILBI

TOJIBKO CKOPOCTb

TOJIBKO KHHCTHUYCCKYIO OHCPIUi0 YaCTHUIIbI

Buvibepume ooun npasunbHblll 6apuanm omeema
OnHopoxHOE MATHUTHOE 110JI€ U3MEHSIeT ...
CKOPOCTbh U KHHETUYECKYIO YHEPTHIO YaCTHULIBI
+HanpaBiIeHUE JBUKECHUS YaCTHULIbI

TOJIBKO CKOPOCTH

TOJIBKO KHHETUYECKYIO SHEPTUIO YACTULIBI

Buibepume ooun npasunvhsiii gapuanm omeema
XapakTepuCTHKONH MATHUTHOIO NOJIS ABJIACTCH ...
HaIPSKEHHOCTh

+BEKTOP MarHUTHON MHIYKIUH

3apsig

CHUJIa TOKA

Buibepume ooun npasunvhwiii gapuanm omeema

MaruuTHoe 1oJie BHyTPH COJIEHOMIa MOKHO CYUTATH OJHOPOAHBIM ...
€CJIM JJIMHA COJICHOW Ia MHOT'O MEHBIIIE €ro TuaMeTpa

€CJIM JIJIMHA COJICHOMW/IA PaBHA €T0 AUaMeTpy

+eCcu JJIMHA COJICHOMIa MHOTO OO0JIbIIIE €r0 TuaMeTpa

BCeraa

Buvibepume ooun npasunvHulll 6apuanm omeema
Enunnna MarHuTHOM MHAYKIUU PaBHA ...
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Buvibepume ooun npasunbHblll 6apuanm omeema
MarHMTHbIN MOTOK BhIPpaKaeTcs: POpMyJIoH ...

+® =BScosa
F:I‘E‘Zsina
— FM
IA

I

F :% :‘q‘vBsina

Buvibepume ooun npasunvbHulll 6apuanm omeema
Bo3Hukamuid B 3aMKHYTOM KOHTYpPe HHAYKIUOHHBbIN TOK CBOUM
MATrHUTHBIM I0JIEM MPOTHBOAEHCTBYET TOMY H3MEHEHHI0 MATHUTHOT' O

NMOTOKA, KOTOPHIM OH BbI3BaH. JTO (pOPMYJIMPOBKA ...
IIpaBUJIa JEBOU PYKHU

npaBuia OypaBuHKa

IIpaBujia IIPaBou pyKu

+npaBuna Jlenua

Buibepume ooun npasunvhwiii gapuanm omeema

I C MHAYKUMH B 3aMKHYTOM KOHTYpe BbIYUcCaAsieTcs o (popmy.ie ...
@ =BScosa

F:I‘E‘lsina
AD
+g =|—
At
— FM
1Al

Buvibepume ooun npasunvbHblll 6apuanm omeema

Ennnuunei naaykrtusaoctu B CHU Ha3bIBAIOT ...
1B
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+1Tn

Buibepume ooun npasunvhwiii gapuanm omeema
JHeprusi MATHUTHOTO MOJISl TOKA BbIpaxaeTcs GopmMyJioi ...

_ur
)
F-L
q
A=qFEd
2
w9
2C

Buibepume ooun npasunvhwiii gapuanm omeema
N3meHsisicb BO BpeMeHH, MATHUTHOE T10JIe TOPOXKAAET ...
3NEKTPOCTATUYECKOE T10JIe

+BHUXPEBOE JIEKTPUUYECKOE T10JIE

MOCTOSTHHOE MarHUTHOE T0JIe

I'PaBUTALIMOHHOE TI0JIe

Buvibepume ooun npasunvbHulll 6apuanm omeema

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

YBH/IETh, UTO, IOKA MATHHUT JBUKETCS, CTPEJIKA rAJIbBAHOMETPA
OTKJIOHSIETCH, T.€. B KATYIIKEe BOSHUKACT JIEKTPUYECKHH TOK. JTO SIBJICHUE
Ha3bIBaeTCA ...

AJIEKTPOCTATUYECKON MHAYKIIUEH

MarHUTHOM UHIYKIUEN

+3JIEKTPOMAarHUTHON MHAYKIIUEH

CaMOUHAYKIIUEN

Buvibepume ooun npasunvhwiii eapuanm omseema

SIBjenne Bo3HUKHOBeHUs JDJ{C MHAYKIIUM B TOM 7K€ CaMOM NMPOBOJAHUKE, 110
KOTOPOMY H/IET NepeMEeHHbIH TOK, HA3bIBACTCH ...

AJIEKTPOCTATUUECKON MHIYKIIUEN

+CcaMOMHIYKIHEN

MAarHUTHOM MHIYKIHEH

AIEKTPOMArHUTHOW UHIAYKIIUEN

Buvibepume ooun npasunvusiii 6apuanm omseema

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

MarHUTHBIM OTOKOM
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VHIYKTUBHOCTBIO KOHTYpa
+CKOPOCTBIO U3MEHEHHUSI MATHUTHOTO MMOTOKA

Buvibepume ooun npasunvusiii 6apuanm omseema
EnnHuna MAarHUTHOM MHAYKIMU HA3BIBACTCH ...
['enpu

+Tecna

Bebep

Bart

Buvibepume ooun npasunvhsiii 6apuanm omseema

JBa mapa/iebHbIX IPOBOAHUKA NPH MPOTEKAHUU B HUX TOKA B
MPOTHUBOIOJIOKHBIX HAIIPABJICHUAX ...

IIPUTATUBAIOTCS

+OTTAJIKUBAXOTCA

IIOBOPAYUBAIOTCS

HEIIOIBUXKHBI

Buvibepume ooun npasunbHblll 6apuanm omeema

JBa mapaJjjieJbHbIX NPOBOJHHUKA NMPH NPOTEKAHUN B HUX TOKA OHOI'0
HANpaBJICHUA ...

+IIPUTATUBAIOTCS

OTTAJIKUBAKOTCS

MOBOPAYUBAIOTCS

HETOBUKHBI

Buibepume ooun npasunvhsiii gapuanm omeema

JIMHMU MAarHUTHON MHAYKIUH OHOPOJIHOI0 MATHUTHOIO IOJIHA ...
VCKPUBJIEHBI, UX I'yCTOTA MEHAETCS OT TOYKH K TOUKE

PacCITOJIOKEHBI XaOTUYHO

+napaienbHbl APYT APYTY

KOHILICHTPUYECKNE OKPYKHOCTH

Buibepume ooun npasunvhwiii gapuanm omeema

IMapaJiesibHO POBOXHMUKY, M0 KOTOPOMY Te4YeT 3JIeKTPUUYECKUl TOK,
PACHOJIOKUJIH IPYTOM MPOBOJIHMK, COeIUHEHHBIH ¢ HCTOYHMUKOM TOKA. IIpu
3aMbIKAHUM LENH, B KOTOPYI0 BKJII0OYEH BTOPOM MPOBOJIHUK, IPOUCXOAHUT

ciaeayomee ...

+B 3aBUCHMOCTH OT HAINpPABJIECHUN TOKOB IPOBOJHUKH JTMOO MPUTAHYTCS APYT K
IpYry, 1M00 OTTOJKHYTCS APYT OT ApyTa

IIPOBOJHUKH NPUTSHYTCS APYT K APYTY

IIPOBOJIHUKH OTTOJIKHYTCS IPYT OT Apyra



COCTOAHHUC ITPOBOAHUKOB HC U3MCHHUTCA

Buibepume ooun npasunvhwiii gapuanm omeema
B kaTymike, cOeAUHEHHOMH € TAIbBAHOMETPOM, MlepeMeIlaAT MATHUT.

BeauunHa HHAYKIIMOHHOI'O TOKA 3ABUCHUT ...

OT TOT0, BHOCAT JIM1 MarHuT B KaTYyIIKYy

OT TOTO, BBIHOCAT JIM MarHUT U3 KaTYIIKU

10T CKOPOCTH IIEPEMEIICHUS MarHuTa

OT TOT'0, BHOCAT JIM MAarHuT B KaTyIIKYy MJIM BBIHOCST €T'0 U3 KaTyIIKU

Buibepume 00un npasunbHblii 6apuanm omeema
K MarHHTHOﬁ CTpeJIKe MEAJICHHO IMMOAHCC/IN CHpaBa HOCTOﬂHHbIﬁ MarHI/IT,
KaK I0KA3aHO HAa PHCYHKe:
N o
9 —

-

Torga MarHuTHas CTpeJIKa ...

noBepHeTcs Ha 90° 110 yacoBoOi CTpenke
noBepHeTcs Ha 45° M0 4acOBOM CTpETIKE
+noBepHeTcst Ha 90° MPOTUB YACOBOM CTPENKHU
OCTaHETCSl HEMOABUKHOU

Buvibepume ooun npasunvusiii 6apuanm omseema

Kakoe u3 npuBeJeHHbIX HH)Ke BBICKAa3bIBAHMH XapaKTepu3yeT MOHATHE
3JIEKTPOMArHUTHON MHAYKIMHU?

SIBiieHMe, XapaKTEpU3YIOIIEe NICMCTBUE MATHUTHOTO TIOJISI HA IBUKYIITUIACS 3apsij
+5IBneHre BO3HUKHOBEHUS B 3aMKHYTOM KOHTYpPE OJJIEKTPUYECKOTO TOKa IpH
W3MEHECHUU MarHUTHOT'O ITOJIS

SIBnenue Bo3HnkHoBeHUs DJIC B mpOBOAHUKE O] AEUCTBUEM MArHUTHOTO MOJIS

Bvlbepume HecKobKO NpasuUbHbIX 8APUAHMOE OMEEemda

B 3aMKHYTOM KOHTYpe€ JIeKTPUYEeCKUI TOK MOABJISETCH ...
€CJIM MarHUTHBIN ITOTOK HE MEHSIETCS

€CJIM MArHUTHBIN IIOTOK HE PABEH HYJIIO

+1pU yBEJITMYEHUN MAarHUTHOIO MOTOKA

+1pU YMEHBIIIEHUA MAarHUTHOTO MTOTOKA

Buibepume ooun npasunvhuill éapuanm omeema

Cuia TOKa B KaTylmike yBeJqu4ywiach B 2 pas3a. Torna HMHAYKTHMBHOCTH
KATYHIKH ...

YBEIIMUMJIACh B 2 pasa

YBCINYNIACh B \/5 pas3
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YMEHBIIIWIACH B 2 pa3a
+HE U3MEHUIACh

Buibepume ooun npasunvhwiii gapuanm omeema

Kak yMeHbIINTh HHAYKTHBHOCTH KATYHIKH C 7KeJe3HbIM CepACYHUKOM IPHU
YCJIOBHHM, 4YTO radapurbl 00OMOTKH (€€ JJUMHA W TONEepeYHoe CeYeHHue)
OCTAHYTCS HEeU3MEHHbIMHU?

YMEHBIINTH YUCIIO BUTKOB

YMEHBIINTH CUITy TOKA B KATYIIKE

+BBIHYTh )KEJIE3HbINA CEPACUYHUK

YBeNUYUThH TOMIIMHY OOMOTKHU

Buibepume ooun npasunvrsiii gapuanm omeema

Cuia Toka B KOHTYpe YBeJIMYWIACh B ABa pa3a. Torga 3Heprusi MArHUTHOTO
MoJIsl KOHTYpaA ...

YBEIUMYMIACH B JIBa pas3a

+yBeJINYMIIACh B YETBIPE pa3a

YMEHBIIWIACH B JBa pas3a

HE U3MEHUJIACH

PA3JIEJI 5 KosieOaHusi M1 BOJIHBI

Mexanuueckue u 31eKmMpPoOMAZHUMHbLE KOJ1eOAHU

Buibepume ooun npasunvhwiii gapuanm omeema

MaremaTHyecKMii MAATHUK — ITO ...

Ipy3 Maccoi m, OJIBEIICHHBIN Ha a0COIIOTHO YIIPYroil NpyKUHE, COBEPLIAIOLIUI
rapMOHUYECKHE KOJIeOaHus O/ NEUCTBUEM YIIPYTOMl CUIIbI

+MOJIeNIb MaTepUaIbHON TOYKH, OABEIICHHON HA HEPACTSHKMMOM HEBECOMOM
HUTHU

JBIKEHUE, KOTOPOE MIOBTOPSIETCS YePE3 ONPECIICHHbIE HHTEPBAJIBI BPEMEHHU
CuJIa, JEHUCTBYIOIIAs HA TEJIO CUCTEMBI CO CTOPOHBI TEJl, HE BXOALIUX B HEE

Buvibepume ooun npasunbHblll 6apuarnm omeema

IpyxXMHHBIK MAITHUK — ITO

+rpy3 Maccoi m, NOABEIICHHBIA HA AOCOJIOTHO YNIPYTON MPYKUHE,
COBEPIIAIOIINIA TAPMOHUYECKHUE KOJIEOAHHUS MO/ IEUCTBUEM YIIPYTOM CHIIbI
MOJIENIb MAaTEPUAIIBHON TOUKH, ITOIBEICHHON HA HEPACTSKUMON HEBECOMOW HUTHU
JBUKEHHE, KOTOPOE MOBTOPSETCS Yepe3 ONPENAECIECHHbIE HHTEPBAJIBI BPEMEHU
CuJia, IEUCTBYIOIIAsl HA TEJIO CUCTEMBI CO CTOPOHBI TEJI, HE BXOISIIUX B HEE.

Buibepume ooun npasunvhwiii gapuanm omeema
Ilepuoa koed0anus Bbipaxkaercs GopmyJiou ...

+T:l
v
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Buvibepume ooun npasunvbHblll 6apuanm omeema
CoOcTBeHHAas1 YACTOTA KOJIEOAHUN TeJIa, MPUKPEIUVIEHHOT0 K NMPY/KUH,
BbIpaxkaercs GpopMyJIoi ...

T=1
,
1

~

Buvibepume neckonbko npasunbhbix eapuanmos omeema
CoOcTBeHHAs YacTOTA KOJIe0aHUiI MATEMATHYe€CKOI0 MAaATHHUKA,
BbIpaxkaercs GpopMyJioi ...

1

T=—

v

1
v=—

T
+W, =27V
+w, = £

)

Buibepume ooun npasunvhvlii éapuanm omeema

3aTyxanumumMm KoJ1e0aHUAMHU Ha3bIBAKOTCA ...

+KoJie0aHusl TPU HATMYUU CUJI COITPOTUBIICHHUS

KOJIeOaHMsl TeJl O/ IEHCTBUEM BHEIIHUX NEPUOINYECKU U3MEHSIOIIUXCS CUIT
KOJIeOaHMs B CUCTEME MOJI ACHCTBUEM BHYTPEHHUX CHJI, IIOCIIE TOTO KaK CUCTEMA
BBIBEJICHA U3 MTOJI0KEHUS PABHOBECHS

JBIKEHUS, KOTOPBIE TIOBTOPSIOTCS YE€PE3 ONPEEICHHBIE HHTEPBAJIbI BPEMEHU

Buvibepume ooun npasunvbHblll 6apuanm omeema

BbIHy)KI[eHHI)IMI/I K0JIeOAaHUSIMH HA3LIBAIOTCA ...
KOJICOaHMS IMIpHU HAJIMYKWHU CUJI COITPOTUBJICHUSA
+KoJie0anus Tel moq ,Z[CﬁCTBI’IGM BHCHIHHUX IICPHUOINICCKH U3MCHAOIINXCA CHUJI
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KOJICOAHMS B CHCTEME 1o 1 I[GIZCTBHGM BHYTPCHHHX CHIJI, IIOCJIC TOI'O KaK CUCTCMaA
BBIBCJICHA M3 ITI0JIOKCHHA PABHOBCCHA
ABUIKCHUS, KOTOPBIC ITOBTOPAIOTCA 4CPE3 OIMPCACICHHBIC MHTCPBAJIbBI BPECMCHHU

Buvibepume ooun npasunvusiii 6apuanm omseema

CB000JHBIMY K0JI€0AHUSIMH HA3BIBAIOTCA ...

KOJIeOaHWsI IPU HAJTUYHUH CHJI COTIPOTUBIICHUS

KOJIeOaHMsI TEJT TIOJT IEHCTBUEM BHEIITHUX TIEPUOINICCKUA U3MEHSIOIIUXCS CUIT
JIBUKEHHUSI, KOTOPBIE TTOBTOPSIIOTCS YEPE3 ONPEACIEHHBIC HHTEPBAJIBI BPEMEHHU
+Kosie0aHMs B CUCTEME IO/ ICUCTBUEM BHYTPEHHUX CHJI, ITOCTIE TOTO KaK CUCTEMa
BBIBEJICHA U3 MOJIOKEHHS PABHOBECHS

Buibepume ooun npasunvhwiii gapuanm omeema
YpaBHeHHe IBU:KEHUSI MATEMATHYECKOT0 MAITHUKA UMeeT BH/ ...

k
a, =—=x
m
+af——§x
i
g
W, ==
R
r=t

Buibepume ooun npasunvhwiii gapuanm omeema
YpaBHeHMe IBUKEHUS Tesia, KOJIeOTI0MIerocs noja AeiicTBueM CHJIbI
YIPYIrOCTH, HMeeT BHJ ...

k
+ax =—X

m
CZT:—EX

[

g
WO_ 7
r=1

Buibepume ooun npasunvhsiii gapuanm omeema
IIpu koJsie0aHuUsIX Tej1a, MPUKPENJIEHHOT0 K NPYKUHE, MOJHASI MeXaHU4YeCKast
JHeprus OyJaeT paBHa ...
2
my,

2
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kx2

2
2 2
Hy.]'IIO

Buvibepume ooun npasunvhvlii 6apuanm omeema
Pe3koe Bo3pacTaHue aMILUIUTY/AbI BBIHYKACHHBIX KOJIe0OaHUM MpH

COBIIAACHHUHN YaCTOTHI U3MCHCHUA BHelIHeH CHJIBbI, I[eﬁCTBymIHeﬁ Ha CUCTEMY,

€ 4acTOTOM ee CBOOOJHBIX K0JiIe0aHU HAa3bIBaeTCA ...
+pE30HAHCOM

KoJIcOaHuEM

CcOOCTBEHHOM 4aCTOTOU

MasTHUKOM

Buibepume ooun npasunvrsiii gapuanm omeema
MoayJib Hau00JIbIIET0 CMELIEHNUS TeJIA OT MOJI0KEHNSI PABHOBECHS

HA3bIBAETCA ...
IIEPUOJIOM

+aMIUTATYA0U TAPMOHUYECKHUX KOJIeOaHM
Y4acTOTOM KOJeOaHMit

dazoit konedbaHui

Buibepume ooun npasunvnwiii gapuanm omeema

Enunuunei nuzmepenus yacrorsl B CU saBasere ...
+'

C

M

q

Bvlbepume HecKkobKO NpasUIbHbIX 8APUAHMOE OMBEmda

IMoaBemeHHBI HA HUTH IPY3 COBepLIAET MaJible KoJie0aHusa. Cuuras
KO0JIe0aHUs He3aTyXalIUMH, YKAKUTE BCe MPABUJIbHbIE YTBEP KICHUSI.
Uewm nnuHHEE HUTH, TeM OO0JIbIIE YACTOTa KoJieOaHUM

+1Ipu npox0KICHUH I'PY30M IOJIO0KEHUS PABHOBECHUSI CKOPOCTh Ipy3a
MaKcUMaJbHa

+1"py3 coBepiIaeT NepuoANIECKOE ABUKECHHE

[lepuon konebaHmit 3aBUCUT OT AMILTUTYIbI

Buibepume ooun npasunvhnwiii gapuanm omeema

Kak nu3ameHuTcs nepuoj KoJjieGaHuii MaTeMaTHYeCKOr0 MasiTHUKA, €CJIH
JJIMHY HUTH YMEHbIIUTH B 4 pa3a?

YmenbmnTcs B 4 paza
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YBennuwnrcs B 4 paza
+¥YMenbmuted B 2 pasza
YBenuuures B 2 pasa

Buvibepume neckonvbko npasunbhbix eapuanmos omeema

KaxoBbI ¢BOiicTBA IPOAOJIbHBIX BOJIH?

OTH BOJHBI MOTYT PacIpOCTPAHSITHCS TOJIBKO B ra3ax

+1IpoaobHBIE BOJIHBI MIPEJCTABIISIOT COO0M Uyepeayronecs pa3pekeHus u
Cc)KaThs

+UacTuubl cpebl MpU KoJIeOaHUSIX CMEMIAIOTCS BI0JIb HAIIPaBICHUS
pacupoCcTpaHEHUs BOJIHbI

YacTuiibl cpeapl MpU KoJIe0aHUSIX CMEIIAIOTCS MePIeHANKYIIPHO HATPaBICHUIO
pacupoCcTpaHEHUS BOJHbI

Buvibepume ooun npasunvnwlii 6apuanm omeema

B kakux HanpapJIeHUAX COBEPUIAIOTCH KOJIe0aHUs B IIONEPEYHON BOJIHE?
Bo Bcex HanpaBieHHsIX

ToJIBKO MO HAIPABJICHUIO PACIIPOCTPAHEHHUSI BOJHBI

+ToNbKO NEPIEHIUKYISPHO PACIPOCTPAHEHUIO BOJIHBI

Cpeau OTBETOB HET PABUIIBLHOTO

Buvibepume neckonbko npasuibhbix eapuanmos omeema

Kakue u3 nepeunc/ieHHbIX HUKE BOJIH AIBJIAIOTCS MONEePEeYHbIMH?
+Bo0JIHBI Ha TOBEPXHOCTHU BOJBI.

3BYKOBBIE BOJIHBI B Ta3ax.

+PannoBOJIHEL.

Buibepume ooun npasunvrsiii gapuanm omeema
Kosie0aTe1bHbINH KOHTYP COCTOMT M3 ...

+KOHJIEHCATOpPA U KaTYIIKU, TPUCOCIUHEHHON K €ro 00KJIaaKaM
JIBYX KOHJEHCATOPOB

JIBYX KaTylIEK

KOHJIEHCATOpa U KaTYIIIKU, HE TPUCOEAMHEHHON K ero 0OKIagKam

Buibepume ooun npasunvhwiii gapuanm omeema
IHoHasi S3HepPrus 3JIeKTPOMATHUTHOIO MOJISI KOHTYpPa paBHA ...

an
2C
w
2
w
2 2
gm 1
2C 2
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Buibepume ooun npasunvrsiii gapuanm omeema
HeiicTByroniee 3HaYeHHE CUJIbI IEPEMEHHOI0 TOKA PABHO ...
1

NG

+
3

-

=)

~
=

SIS

Buibepume ooun npasunvhwiii gapuanm omeema
JelicTByI01IIe€e 3HAYEHNE TTIEPEMEHHOT0 HANIPSI)KEHHS PABHO ...:

SCIE S

+

~
=

==

Buibepume ooun npasunvhsiii gapuanm omeema

KoJsie0annsi Hanps:keHUs1 HA KATYIIKe ONepe:kaloT no ¢ase Kojaed0aHUA CHIIbI
TOKA HA ...

T

2
i
4
T
2

Bvibepume 00un npasunvhsiil 6apuarnm omeema

Pe30HaHCOM B 2JIEKTPHYECKOM K0J1€0aTeJIbHOM KOHTYpe Ha3bIBaeTcH ...
+sBJIEHUE PE3KOTO BO3PACTAHHS AMILTUTY bl BHIHYKJICHHBIX KOJICOAHUN CHITBI
TOKa MPHU COBIA/ICHUHU YAaCTOTHI BHEIIHETO IEPEMEHHOTO HAMPSIKEHUS C
COOCTBEHHOM 4acTOTOM KoJeOaTeabHOr0 KOHTYpa

SIBIICHUE PE3KOT0 YOBIBAHUS aMIUIUTYIbI BBIHYK/IEHHBIX KOJIEOAHHI CHJIBI TOKA
IIPU COBIAICHUN YaCTOTHI BHEITHETO MEPEMEHHOTO HAMIPSKEHUSI C COOCTBEHHOU
94acTOTOH Koje0aTebHOrO KOHTYpa
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SIBJICHUE COXPAaHEHUS IOCTOSTHHON aMIUIUTY /bl BBIHYK/IEHHBIX KOJI€OaHUI CUIIBI
TOKa MPU COBIAJIEHUHU YAaCTOThI BHEIIHETO IEPEMEHHOTO HAMPSKEHUS C
COOCTBEHHOM 4acTOTOM K0JebaTeabHOr0 KOHTYpa

SBJICHUE PE3KOT0 BO3PACTaHUS aMILIUTY bl BBIHYKICHHBIX KOJICOAHHH CHUIIBI TOKA
P HECOBMA/ICHUU YaCTOTHI BHEIIHETO MEPEMEHHOTO HANPSXKEHUSI C COOCTBEHHOM
94acTOTOH Koje0aTebHOTrO KOHTYpPa

Buibepume ooun npasunvhwiii gapuanm omeema
NHaykTUBHOE COMPOTHRBIIEHHE BhIpa:kaeTcsi GopMyJioi ...

1
X =—
" wC
+X, =oL
=Y
XL
=Y
XC

Buvibepume ooun npasunvbHblll 6apuanm omeema
EMKocTHOE cOonpoTHBJICHHE BBIPpAKaeTcsl (POPMYJIOH ...

1
+XC_E
X, =oL

U
X,
=Y
XC

Buibepume ooun npasunvhwiii gapuanm omeema

Cuia Toka B 00MOTKAaX 3JIEKTPOMAarHuTa, co31aK0iero MarHuTHoe 1oJie, ...
+3HAYUTEIHLHO MEHBIIIE CHIIBI TOKA, OTAABAaEMOr0 T€HEPATOPOM BO BHEIIHIOIO IIEMb
3HAYUTEIHHO OOJIBINE CUJIBI TOKA, OT/IaBAEMOTO T€HEPATOPOM BO BHEITHIOIO IIETIH
paBHa CUJIE TOKa, OTAABAEMOI'0 T€HEPATOPOM BO BHEIIHIOKO 1€

paBHA HYJIIO

Buvibepume ooun npasunvbHblll 6apuanm omeema

TpancdopmaTop coCTOUT U3 ...

OJHOW KaTyIIKH

3aMKHYTOI'O CTAJIBHOTO CEPACUYHHUKA

MPOBO/IA, MOJBEIIEHHOTO Ha U30JISITOPaX K JKeJIe300€TOHHBIM OIIOpaM
+3aMKHYTOTO CTJIBHOTO CEPACYHHUKA, COOPAaHHOTO M3 TUTACTHH, Ha KOTOPBIN
HaJeTHI ABe (MHOTAa 1 00JIee) KaTYIIKUA C TPOBOJIOYHBIMU OOMOTKAMHU
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Buvibepume ooun npasunvhwiii eapuanm omseema

ToxamMu HU3KOH YACTOTHI HA3BIBAIOTCS TOKH, YACTOTA KOTOPBIX ...
+50 — 10 000 I'g

6omnee 10 000 I'ng

10 40 I'nx

6omnee 10 000 I'nx

Buvibepume ooun npasunvhsiii 6apuanm omseema

ToxaMu BbICOKO# 4acTOTHI HA3LIBAIOTCS TOKH, YACTOTA KOTOPBIX ...
ooiee 10 000 I'1x

50-10000TI1

+0omee 10 000 I'xg

1o 40 I'ig

Mexanuueckue u 31eKmMpOMAZHUMHbLE 80JIHbL

Buibepume ooun npasunvhulll éapuanm omeema

Ilonepe4yHoii BOJIHOM HAa3bIBAETCH ...

+BOJIHA, IPU PACIIPOCTPAHEHUN KOTOPOM OTHEIBHBIEC €€ YYACTKU COBEPIIAIOT
KoJIeO0aHMs B HAIIPABJICHUH, IEPIEHAUKYISIPHOM HAIMIPABJICHUIO PACIPOCTPAHEHUIO
BOJIHBI

Takas BOJIHA, KOJIeOaHUsI KOTOPOM IPOUCXOAST BJIOJIb HAIIPABJICHUS
pacnpocTpaHEeHUs BOIHBI

BOJIHA, ITPU PACIIPOCTPAHEHUH KOTOPOU OTACIIBHBIE €€ YUYACTKH COBEPLIAIOT
Kosie0aHUs B HANpPaBJICHUH, TapaJliIeIbHOM HAIPaBICHUIO PACIIPOCTPAHEHUIO
BOJIHBI

aro6ast BOJIHA

Buvibepume ooun npasunvusiii 6apuanm omseema

IIpoao/ibHOI BOJIHOM Ha3bIBAETCA ...

BOJIHA, IIPH PACIPOCTPAHEHUN KOTOPOU OTIEIBbHBIE €€ YUACTKU COBEPIIAOT
KoJie0aHus B HAIIPaBJICHUH, IEPIICHANKYISIPHOM HANPaBJICHUIO PACIIPOCTPAHEHUIO
BOJIHBI

+Takas BOJIHA, KOJIeOaHUsI KOTOPOU MPOUCXOST BAOJb HAMPABICHUS
pacupoCTpaHEHHS BOJHbI

BOJIHA, IIPHU PACIPOCTPAHEHUU KOTOPOU OTJEIbHBIC €€ YUaCTKU COBEPILIAOT
KoJieOaHus B HAIIpaBJICHUH, MMapalJIeIbHOM HaAIIPaBJICHUIO PACIIPOCTPAHEHHUIO
BOJIHBI

aro0ast BoJHa

Buibepume ooun npasunvhsiii gapuanm omeema
CkopocTh BOJIHBI BbIpa:kaeTrcsi GOpMyJioH ...

v=—
t
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+u=Av
v=y, +at
v=at

Buvibepume o0oun npasunvhulll éapuanm omeema
YpaBHeHHe rapMOHNYeCKOii Oeryuieil BOJHbI, KOTOPasi pacpoCTPaHAETCS B
MOJIOKMTEJIbHOM HanpasJjeHuu ocu OX, umeert BUJ ...

. X
+s=s5,8IN @ ——
v

s=s sinat
s=s, cosat
x
T=—
v

Buvibepume ooun npasunvbHulll 6apuarnm omeema

HNurepdepenuusas — 310 ...

3aBUCHUMOCTbB TIOKa3aTeNs MPEJIOMIICHHUS CBETA OT JUIMHBI BOJIHBI

orvbaHue BOJIHAMH MPENATCTBUI WK OTKJIOHEHHE OT MPSMOJIIMHEHHOTO
pacrnpocTpaHEHHUs BOJIH

+CII0’KEeHHE B MMPOCTPAHCTBE BOJIH, B PE3YJIbTATE KOTOPOTO 00pa3yeTcs
MOCTOSIHHOE BO BPEMEHU PACTIPE/ICIICHHE aMIUIUTY] PE3YIbTUPYIOIMINX KOJIeOaHHi
YaCTHIL[ CPELBI

3aBUCHUMOCTb MOKA3aTels MPEJIOMIICHHS CBETa OT YaCTOThI KOJIeOaHU

Buibepume ooun npasunvhulll éapuanm omeema

JAuppaxkuusa — 3To ...

+orru0aHue BOJHAMU MPENSATCTBUN WM OTKIIOHEHUE OT MPSMOJIMHEINHOTO
pacpocTpaHEHUs BOJIH

CJIOKEHHE B IIPOCTPAHCTBE BOJIH, B PE3YJIBTATE KOTOPOIO 00pa3yeTcsi HOCTOSTHHOE
BO BPEMEHU pACIIpEIEICHUE aMIIUTY/] PE3yIbTUPYIOIINX KOJICOaHUHM YacTHIL
cpenbl

3aBHCHMOCTh OKa3aTellsl IPEIOMIICHHUS CBETA OT YaCTOTHI KOJIeOaHU
3aBUCUMOCTb I10Ka3aTes IIPEJIOMIICHUS CBETA OT JUIMHBI BOJIHBI

Buibepume ooun npasunvhsiii gapuanm omeema

JAnana3oH rooca My;KCKOro 6aca 3aHUMAaeT YaCTOTHBII HHTEPBAJI OT

v, =80 I't 10 v, =400 I'. OTHOILIEHHE IPAHUYHBIX JVIHH 3BYKOBBIX BOJIH
3TOr0 HHTEPBAJIa PABHO ...

3

4

+5

0,5
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Buibepume ooun npasunvrsiii gapuanm omeema
Jlnana3oH 3ByKOB (pOPTENHAHO 3aHMMAET YaCTOTHBIH HHTEpBaJ oT v, =25 I'n

10 v, =4000 I'n. OTHOLIEHNE TPAHNUYHBIX AJIHH 3BYKOBBIX BOJIH 3TOI'0

HHTEPBAJIa PaBHO ...
+160

150

165

170

Bvibepume ooun npasunvbublll 6apuanm omeema
YeJroBeyecKoe yX0 BOCIPHHUMAET 3BYKOBbIE€ BOJIHbI, JJIMHbI KOTOPBIX JI€KaT
B MHTepBase oT A4, =16 Mm 10 A, =20 M. OTHOLIEHHE TPAHUYHBIX YACTOT

3ByKOBLIX BOJIH i ITOT0 I/IHTepBaJIa paBHO
V2

1200

1220

1000

+1250

Buibepume 00un npasunbHblll 6apuanm omeema
Jlnana3oH JJIMH 3BYKOBBIX BOJIH MY:KCKOI'0 I0J10ca faca coOCTaBJIsieT
uHTepBaj oT A4, =80 ¢cm 10 A, =4 M. OTHOLIEHNEe TPAHMYHBIX YACTOT

3BYKOBBIX BOJIH i 9TOro MHTEPBaJia paBHO ...
VZ

50

+5

0,5

55

Buibepume ooun npasunvhulll éapuanm omeema

Ha paccrosinum 400 m ot HaOr0naTe 151 padoune BOMBAKOT CBAaW € IOMOIIBIO
konpa. Cxopocth 3ByKka B Bo3ayxe 330 m/c. Bpemsi Mmeskay BUAUMBIM YAapOM
MOJIOTA 0 CBAI0 M 3BYKOM y/1apa, YCJIbIIIAaHHLIM HA0/110aTeJIeM, PABHO ...
+=1,2 ¢

~0,8 ¢

=12 ¢

~0,12 ¢

Buvibepume ooun npasunbHblll 6apuanm omeema

Ecan ckopocthb 3ByKa B cpene ¢ = 500 m/c, a 1iMHA BOJHBI A =4 M, TO 4acTOTA
K0J1e0aHUI1 3BYKOBBIX BOJIH B Cpejie PaBHA ...

120 T’y

115
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100 I'g
+125 T

Buibepume ooun npasunvhuill éapuanm omeema

BoJsina yacroroii 5 I'u pacnpocTpaHnsieTcst B cpee co CKOpocTbio 12 m/c.
JlJInHa BOJIHBI paBHA ...

24 m

0,24 m

+2,4 m

244 m

Buvibepume ooun npasunvbHblll 6apuanm omeema

K oTkpbITOMY KO/1€0aTEJIbHOMY KOHTYPY MOKHO IEpPEelTH 0T 3aKPBITOrO,
eCJI ...

pa3ABUTaTh MJIACTUHBI KOHJIEHCATOPA, YBEIUYUBAS X IUIONIAJb U YUCJIO BUTKOB B
KaTyILIKe

+pa3aBUraTh IJIACTUHBI KOHJIEHCATOPA, YMEHbIIAsl UX IUIONIaAb U YKCIIO BUTKOB B
KaTYIIIKe

HE pa3BUraTh IJIACTHHBI KOHJICHCATOPA

pa3IBUTaTh IUIACTUHBI KOHJEHCATOPA, YMEHbBIIAs UX IUJIOIIA/lb U YBEJIIMUUBAs
YHUCJIO BUTKOB B KaTYIIIKE

Buibepume ooun npasunvhwiii gapuanm omeema
I1JI0THOCTH MOTOKA JIEKTPOMATHUTHOIO U3JIydeHus I BoIpakaeTcs
¢popmyioi ...

AW

+]=——

SAt

Buibepume ooun npasunvhvlii éapuanm omeema
IL1oTHOCTH MOTOKA M3J1y4yeHuss B CU BbIpakawT B ...
Br

M
Bt
2
M
B
2
M

80



B
M

Buvibepume ooun npasunvhwiii eapuanm omseema
ILi10THOCTH MOTOKA M3J1y4eHUs1 / MPONMOPUUOHAJIBHA ...
BTOPOM CTETIEHU YaCTOThI

TPETHEU CTEIIEHU YaCTOThI

+4eTBEpTON CTENEHHU YaCTOTHI

IISITOM CTEIIEHU YaCTOThI

Buvibepume ooun npasunvhwili 6apuanm omeema

I110THOCTH MOTOKA U3JIYYeHHUS OT TOUEYHOT0 HCTOYHHUKA ...

+yObIBaeT 00PATHO MPOMOPIIMOHAIBHO KBAJIPATy PACCTOSHUSA 10 UCTOYHUKA
yOBIBaET MPSMO MPOMOPIIMOHATBLHO KBAIPATy PACCTOSHHS 10 UICTOYHUKA
YBEIMYHUBACTCS 0OpPaTHO MPOTIOPITMOHAIBHO KBAAPATy PACCTOSHUS 10 HCTOYHUKA
YBEJIMYUBAETCS MPOTIOPIIHOHATBHO KyOy pacCTOSIHHSI O UCTOYHUKA

Bovibepume 00un npasuibHblil 6apuanm omeema

CKopocTh 3JIEKTPOMATHUTHBIX BOJIH ¢ IPHUMEPHO PaBHA ...
+300 000 x™m/c

3000 xm/c

3 000 000 xm/c

300 xm/c

Buibepume ooun npasunvhulll éapuanm omeema

KosnebaTebHbII KOHTYP COCTOUT M3 KOHAEHCATOPA 3JIeKTPOoeMKOCThI0 C 1
KATYIIKH MHHAYKTUBHOCTBIO L. Ec/I M 3JIEKTPOEMKOCTh KOHAEHCATOPA, U
HHAYKTHUBHOCTH KATYIIKH YBEJUYUTH B 2 pa3a, TO epuo CBOOOIHbIX
3JIEKTPOMArHMTHBIX KOJICOAHUH B ITOM KOHTYpE ...

HE U3MEHUTCS

yBEIMYHTCA B 4 pa3a

YMEHBUIUTCS B 2 pa3a

+yBenu4uTcs B 2 pasa

Buvibepume ooun npasunvnwlii 6apuanm omeema

Y1006 yBEJIUYUTH NEPHOI JJICKTPOMATHUTHBIX KOJIeOaAHUI B HI€ATLHOM
K0J1e0aTeJIJbHOM KOHTYpeE B 2 pa3a, J0CTATOYHO eMKOCTh KOH/IEHCATOpPA B
KOHTYpE ...

YBEJIMYUTH B 2 pasa

YMEHBIINTS B 2 pasa

+yBeNn4unTh B 4 pasza

YMEHBIINTS B 4 pa3a

Buvibepume ooun npasunbHblll 6apuanm omeema
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Y1006 yBEJIUYUTH YACTOTY IJIEKTPOMATHUTHBIX K0JICOAHMI B HI€ATbHOM
K0J1e0aTeJJbHOM KOHTYpeE B 2 pa3a, 10CTATOYHO MHAYKTHBHOCTb KATYIIKH B
KOHTYpE ...

YBEJIMYUTH B 2 pasa

YMEHBIINTS B 2 pasa

YBEIINYUTH B 4 pasa

+yMEHBIINUTH B 4 pasza

Buibepume ooun npasunvuwiii gapuanm omeema

IIpreMHBINi PYynoOP ¢ AeTEKTOPOM NMPUHUMAET TOJbKO MOJAPU30BAHHYIO B
onpeJeJeHHOM HANPABJICHUMN BOJIHY. 3BYK HCYE3HET, eCJIM OBEPHYTh
nepeaaruil WM NPpUEeMHbIN Pynop Ha ...

45°

100°

120°

+90°

Buibepume ooun npasunvhwiii gapuanm omeema
JJIEKTPOMATHUTHAS BOJIHA SIBJISIETCH ...
MPOJOJIbHOM

+rnonepeyHon

TUIOCKOU

chepuueckoit

Buvibepume ooun npasunvbHulll 6apuanm omeema

11 00pa3oBaHMs HHTEHCHBHBIX 3JIEKTPOMATHUTHBIX BOJIH HE00X0AMMO
C031aTh 3JIEKTPOMATHUTHBbIE KOJICOAHMS ...

JIOCTATOYHO HU3KOW YaCTOTHI

PaBHOM 4aCTOTHI

+10CTaTOYHO BBICOKOW YaCTOTHI

Buibepume ooun npasunvhuill éapuanm omeema
Yacrora kose0anmnii Oyaer Tem 00JibIIe, YeM ...
+MEHbIII€ NHIYKTUBHOCTh U EMKOCTh KOHTYpa
00JIbIIIEe HHIYKTUBHOCTh U €EMKOCTh KOHTYPA;
00JIbI1Ie UHTYKTUBHOCTh

00JIbIIIE EMKOCTb

Buvibepume ooun npasunbHblll 6apuanm omeema

Kak u3MeHHTCS 4acToTa 3JIeKTPOMATHUTHBIX KoJle0anunii B koutype L — C,
€CJIH JIEKTPOEMKOCTh KOHJEHCATOPa YBeJIMYHUTH B YeThbIpe pa3a?
YBenuuutcs B 4 paza

YBenuuutcs B 2 paza

YMenbmuTcs B 4 paza



+YMenbmuted B 2 paza

Buibepume Heckonvbko npasunvbHuIX 6apuanmos omeema

B nepBu4HOii 00MoTKe TpaHcopmaTopa 100 BUTKOB, BO BTOPUYHOH 00MOTKeE
—20. IIpaBMIBLHBIMHU YTBEPKICHUAMU SABJISIOTCH ...

+Tpancdopmatop SBISETCS TOHIKAIOLIUM

Tpancpopmarop SBiIsSIETCS NOBBIIIAIOIIAM

Koa¢pdunment rpanchopmanuu pasen 0,2

+Koadpunuent tpancpopmannu paBeH 5

Buvibepume ooun npasunvbHblll 6apuanm omeema

Kaxkoe ycTpoiicTBo B npuémunke IlonmoBa perucrpupyer npuém
3JIEKTPOMATHUTHBIX BOJIH?

DIJIEKTPOMAarHuTHOE peiie

+Korepep

AHTEHHa

DJIEKTPUUECKUM 3BOHOK

Onmuka

Buvibepume ooun npasunvbHulll 6apuanm omeema

Hpunuun I'roiirenca:

YTOJI OTPAKEHUS PAaBEH YIUIy MaICHUS

NaJAOIINH JIyY, JIyd OTPaKEHHBIN U MEPIEHANKYISP, IPOBEACHHBIN B TOUKY
aJICHUS, JIEXKAT B OJJHOM IIJIOCKOCTH

OTHOULIECHHE CUHYCA YIJa [aJICHUs K CUHYCY yIJla IIPEJIOMIICHUS €CTh BEJIMUMHA
IIOCTOSIHHAS [T IBYX CpPEJl

+Kaxkaas ToYKa Cpeaspl, 10 KOTOPOU JIOLIIIO BO3MYIIEHHUE, CAMa CTAHOBUTCS
MCTOYHUKOM BTOPUYHBIX BOJH

Buibepume neckonvko npasunbHbix 8apuanmos omeema

3aKoH OTpaKeHus CBeTa:

OTHOIIICHUE CUHYCA yTJia MaJeHUs K CHHYCY yTJjia PEJIOMIICHUS €CTh BeJIMUMHA
MOCTOSTHHAS JIJIs1 IBYX CPeJl

Ka)KJ1asl TOYKa CpeJibl, 10 KOTOPOM JIOILIO BO3MYIIIEHHE, CaMa CTAHOBUTCS
MCTOYHUKOM BTOPUYHBIX BOJIH

+yroJl OTpa)XeHusl paBeH Yy MajaeHus

+1alaloIui Jy4, JIyd OTpaKEHHBIN U MEPIEHANKYJISIP, TPOBEICHHBIN B TOUKY
NaJICHUs, JIEKAT B OJJHOM MJIOCKOCTHU

Buvibepume neckonvko npasuibHbix 8apuanmos omeema

3aKoH mpeOMJICHUS CBeTa:

+magaroumi ayd, dy4 NPEJIOMICHHBIN U NEPHEHAUKYIISP, IPOBEACHHBIN B TOUKY
NaJICHUsI, JIEKAT B OJTHOM MJIOCKOCTH
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+OTHOLIEHNE CHUHYCA yIUIAa aJICHUS K CUHYCY YIUIA PEJIOMJICHUS €CTh BEJIMYNHA
IIOCTOSIHHAA JUIS IBYX CPEJL

KaKJ1asi TOYKa Cpelibl, 10 KOTOPOM AOLIIO BO3MYILEHHE, CaMa CTAHOBUTCS
VCTOYHUKOM BTOPUYHBIX BOJIH

YTOJI OTPAKEHUS PAaBEH yIUIy I1aJICHUS

Buvibepume ooun npasunvhsiii 6apuanm omseema

Cpeny ¢ MeHbIINM a0COJTIOTHBIM MOKA3aTeJIeM MPeJOMJICHUS MPUHATO
Ha3bIBATD ...

ONTUYECKH O0Jiee TUIOTHOU cpesioit

+ONTUYECKN MEHEE TIJIOTHOU CpeIon

TUIOTHOM Cpelion

cpenou

Buibepume ooun npasunvhsiii gapuanm omeema
JABOSIKOBBINYKJIas JIMH3a — ITO JIUH3a, KOTOPAA ...

OTrpaHUYeHa BBIMYKIION ChEepUIEeCKO MOBEPXHOCTHIO U TNIOCKOCTHIO
OTpaHUYCHA BBIMYKJION M BOTHYTOW C(PepUUECKIUMH TTOBEPXHOCTIIMHU
+orpaHu4eHa AByMs BBITYKJIBIMH CEPUUECKUMU MTOBEPXHOCTSIMU
IIOCPEIUHE TOHBIIIE, YEM Y KPAcB

Buvibepume ooun npasunvhvlii éapuanm omeema

IL1ockoBBINYKIIAsA JTMH32 — 3TO JIMH3A, KOTOPaA ...

+orpaHnyeHa BbIMYKJION c(hepuyecKoi MOBEPXHOCTHIO U MIIOCKOCTHIO
OrpaHMYEHA BBITYKJIOW U BOTHYTON CPepUUECKUMHU TOBEPXHOCTAMU
OrpaHHMY€Ha JIBYMS BBIMYKIBIMU C(HEPUUECKHUMHU ITOBEPXHOCTIMHU
IIOCPEVHE TOHBIIIE, YEM Y KPAcB

Buibepume ooun npasunvrsiii gapuanm omeema
Bornyro-Bbinykias JIMH3a — 3TO JMH3a, KOTOpPad ...

OTrpaHUYeHa BBIMYKIION ChEepUIEeCKON MOBEPXHOCTHIO U TNIOCKOCTHIO
OorpaHUYeHa JIByMS BBITYKIBIMU CHEPUUECKUMHU TTOBEPXHOCTIMU
IIOCPEIUHE TOHBIIIE, YEM Y KPAcB

+orpaHn4eHa BhITYKJIONH U BOTHYTOM C(hepuueCKUMU TOBEPXHOCTIMU

Buvibepume ooun npasunvhsiii 6apuanm omseema

IIpamyio O,0,, npoxoasiily0 4yepe3 HeHTPbI chepuuecKnX NOBEPXHOCTEN,
KOTOpPble OTPAHUYUBAIOT JTUH3Y, HA3BIBAIOT ...

+TrJ1aBHOM ONITHYECKOM OCBhIO

MOOOYHOM OIITHYECKOI OChIO

ONTHYECKOMN OChIO

OCBIO

Buibepume ooun npasunvnwiii gapuanm omeema
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dopmyJia TOHKOM JUH3BI BbIpaxaercs: (pOPMYJIoH ...

_H_f

h d
I 1 1
+ — —_— —=
d f F
F_tg¢1
"oige
p=1

F

Buvibepume ooun npasunvbHblll 6apuanm omeema
OnTuyeckas CUJIa JUH3BI BbIpaxkaercs GopmyJioi ...

_H_f
h d
1,1
d [ F
1—* tg¢1
gy
1
+D=—
F

Buibepume ooun npasunvhwiii gapuanm omeema
JIuHeiiHOe yBeJInYeHue Bbipaxxkaercs GopmMyJiou ...

_{_1—‘:5:1
h d
LI
d [ F
1—* tg¢1
1gp
p=L
F

Buibepume ooun npasunvhsiii gapuanm omeema

XpycTaauK, OCHOBHOM 3JIEMEHT ONTHYECKON CHCTEMBbI IJ1a3a, ABJISAETCA ...
+IBOSKOBBIITYKJION JIUH30U

IJIOCKOBBIITYKJIOW JINH30U

BOT'HYTO-BBIITYKJIOW JINH301

TOHKOM JIMH301

Buibepume ooun npasunvuwiii gapuanm omeema
YrioBoe yBejiMueHne ONTHYECKOro mpudopa Bbipaxkaercs GopmyJioii ...
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Buibepume ooun npasunvnwiii gapuanm omeema

CorsiacoBaHHbIe BOJIHBI — 3TO BOJIHBI, Y KOTOPBIX ...

+0MHAKOBBIE IJIMHBI BOJIH U TTOCTOSIHHASI BO BPEMEHHU Pa3HOCTh (ha3 B J1H000M
TOYKE MMPOCTPAHCTBA

pa3Hble JJIMHBI BOJIH U MTOCTOSIHHAS BO BPEMEHH Pa3HOCTh (pa3 B r000i Touke
MPOCTPAHCTBA

OJIMHAKOBBIE JITTMHBI BOJIH M HETIOCTOSTHHASL BO BPEMEHHU Pa3HOCTh (a3 B t000H
TOYKE MPOCTPAHCTBA

pa3Hble JJIMHBI BOJIH U HE TIOCTOSIHHASI BO BPEMEHH Pa3HOCTh (Da3 B J1r000i TOUKe
IPOCTPAHCTBA

Buibepume ooun npasunvhwiii gapuanm omeema

HNuTepdepeHuusi CBeTOBbIX BOJH — CJIOKEHHUE IBYX BOJIH, B pe3yJibTare
KOTOPOro Ha0I0JaeTcs ...

HEYCTOMYMBas BO BPEMEHHU KapTHUHA YCWICHHS WM OCJIa0JIeHUS Pe3yJIbTUPYIOLIUX
CBETOBBIX KOJICOAHUH B Pa3IMYHBIX TOYKAX IPOCTPAHCTBA

+ycTOiUMBas BO BpEMEHH KapTHHA YCUJICHUS WK OCIa0JIeHUs Pe3yIbTUPYIOIIUX
CBETOBBIX KOJIeOaHUH B Pa3IMYHBIX TOYKAX MIPOCTPAHCTBA

yCTOMYMBAsi BO BpEMEHH KapTHHA YCUJICHUS WK OCHabJIeHUs PE3yIbTUPYIOIINX
CBETOBBIX KOJIeOaHUH B OJTHOM TOUYKE MPOCTPAHCTBA

HEYCTOWYMBAas BO BPEMEHHU KapTHUHA YCWJICHHS WM OCJIa0JICHUS PEe3yIbTUPYIOITUX
CBETOBBIX KOJIeOaHUH B OJTHOM TOUYKE MPOCTPAHCTBA

Buvibepume ooun npasunvusiii 6apuanm omseema

Hpunuun I'viirenca — @penes:

Ka)KJ1asl TOYKa BOJIHOBOTO (DPOHTA SBIISICTCSI HCTOYHUKOM BTOPHYHBIX BOJIH, TJI€
BCE BTOPUYHBIC HICTOYHUKHU HE KOT€PEHTHBI

HE Ka)K/1asi TOUuKa BOJTHOBOTO (DpOHTA SIBJISIETCS KICTOYHUKOM BTOPUYHBIX BOJIH, T]I€
BCE BTOPUYHBIC HCTOUHUKU KOT€PEHTHBI

+Kaxas TOYKa BOJHOBOTO (PPOHTA SIBISETCS UICTOUHUKOM BTOPUYHBIX BOJIH, TJI€
BCE BTOPHUYHBIC UCTOUHUKHU KOT€PEHTHBI

HE Ka)K/1asi TOUuKa BOJTHOBOTO (DPOHTA SBJISIETCS HCTOYHUKOM BTOPUYHBIX BOJIH, TJI€
BCE BTOPUYHBIC UICTOYHUKH HE KOT€PEHTHBI
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Buibepume ooun npasunvrsiii gapuanm omeema

Kpucraaia — 310 TO ecTecTBEHHOE YCTPOMCTBO, KOTOPOE MOkKeT BbI3BaTh
A pakuuo BOJIH, €CJIM:

UX JJIMHA BOJIHBI MHOTO OOJIbIIIE Pa3MEPOB aTOMOB

VX JUIMHA BOJIHBI MHOTO MEHBIIIE pA3MEPOB aTOMOB

VX JUIMHA BOJIHBI PaBHA HYJIIO

+UX JyIMHA BOJIHBI OJIM3Ka K pa3MepaM aTOMOB

Buvibepume ooun npasunvhulil 6apuanm omeema

JAudpakuuoHHasi pemieTka npeacraBJsier co0ou ...

COBOKYIHOCTbH OOJIBILIOTO YHCJIa ITUPOKUX LIENEH, pa3ieIeHHbIX HEMPO3PAYHbIMU
IIPOMEXKYTKAMHU

COBOKYITHOCTbH OOJIBIIIOTIO YKCIIA Y3KUX LIEJIEH, pa3ieIeHHbIX TPO3PAYHbIMU
IIPOMEXKYTKAMHU

+COBOKYIHOCTH OOJIBIIIOTO YUCIIA Y3KUX ILEJIeH, pa3feieHHbIX HeMpO3pauHbIMU
IIPOMEXYTKaMHU

COBOKYITHOCTH OOJIBIIOIO YKCIIa IUPOKUX IIeNIeH, pa3/IeIeHHbIX TPO3paYHbIMU
IIPOMEKYTKaMU

Buibepume ooun npasunvhwiii gapuanm omeema

3aK0H NPAMOJIMHEHHOI0 PACNIPOCTPAHEHHUS CBETA U IPyrue 3aKOHbI
reoMeTpU4ecKoOi ONTUKHU BHINMOJHAIOTCS 10CTATOYHO TOYHO JIMIIb B TOM
ciayvae, ecJid ...

pa3Mepsl MPEMSITCTBUM Ha MYTH PacpOCTPAHEHUsS CBETa MHOTO MEHBIIIE JITTUHBI
CBETOBOW BOJIHBI

+pa3Mephl NPEnITCTBUI Ha MyTHU PaCIpPOCTPAaHEHUsSI CBETa MHOTO OOJIBIIE IJTUHBI
CBETOBOW BOJIHBI

pa3Mepsl MPEMSITCTBUN Ha MYyTH PAacIIpOCTPAHEHHUSI PaBHBI IJINHE CBETOBOM BOJIHBI
pa3Mephl MPENITCTBUI Ha IMyTH PacCIpOCTPAHEHUS CBETa MPUOIUKEHHO PABHBI
HYJIIO

Buibepume neckonvbko npasunbHuIX 6apuanmos omeema

JAucnepcuei Ha3bIBaeTcs ...

+3aBHCUMOCTB ITOKA3aTENs MIPEJOMIIEHUS CBETA OT JIJIMHBI BOJHBI
+3aBHUCUMOCTH TIOKa3aTells MPEIOMIICHHUS CBETAa OT YaCTOTHI KOJIeOaHHit
3aBUCUMOCTb II0KA3aTeNs MPEIOMIICHHSI CBETA OT CKOPOCTH PaCIpOCTPaHEHUS
HE3aBUCHUMOCTb ITOKa3aTeNs MIPEIOMIIEHUS CBETA OT JUIMHBI BOJIHBI
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PA3JIEJI 6 OcHOBBI cienAJIbHONH TEOPUH OTHOCUTEIbHOCTEH

OcHoebl CReuuaIbHOU meopuu OmHocumelbHocmeu

Buibepume ooun npasunvhwiii gapuanm omeema

Pakera aBukercs co ckopoctbio 0,968 ¢. Bo ckoyibKk0 pa3 oTiim4aercs BpemMs,
H3MEpPEeHHOEe B paKeTe, 0T BpeMEHU, H3MEPEHHOI'0 110 HeMOABHKHBIM Yacam?
B 5 pa3

+B 4 paza

B 3 paza

B 2 paza

Buvibepume ooun npasunvbHblll 6apuanm omeema

Jdonuna nokosimerocs crep:xus 10 m. Uemy Oyner paBHa ero 1JiMHa Npu
JABHUKEHUH €O CKOPOCTHIO 0,6 ¢c?

6 M

+8 M

10 m

16 m

Buibepume ooun npasunvhwiii gapuanm omeema

B kocMu4eckom kopaoJie, IBHKYIIEMCS €O CKOPOCTHIO, 0JIM3KO0I K CKOPOCTH
cBeTa BpeMmH ...

uJeT ObIcTpee, yeM Ha 3emIie

+ugeT MeJIeHHee, YeM Ha 3eMiie

Ha 3emJie 1 B KOCMUYECKOM Kopaliie BpeMsl UJIET OJIMHAKOBO.

Buvibepume ooun npasunvbHblll 6apuanm omeema

Tes0 uM yacTHA ABUKETCS €O CKOPOCTHIO, 0JIM3KO0M K ckopocTH cBeTa. [lpu
ITOM €€ MacCa OTHOCHTEJIbHO HENMOABHKHOT0 HA0II01aTe I ...
+yBeIMYUBaECTCA

YMEHBIIAETCS

HE U3MEHSETCS

Buvibepume ooun npasunvhsiii apuanm omeema

Yemy paBHa Macca TeJia, IBHKYIErocs co ckopoctohio 0,8 ¢, ecoim Mmacca
nokosierocs rejaa 6 kr?

+10 kr

6 Kr

4,8 xr

3,6 KT

Buvibepume ooun npasunbHblll 6apuanm omeema
CrnenuajbHyI0 TEOPUIO OTHOCHUTEJIBHOCTH pa3padora ...
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Hwunwse bop
+Anb0epT DUHIITEHH
Makc [1nank

OpsuH Hlpénunrep

Buibepume ooun npasunvhwiii gapuanm omeema
Kakoe ypaBHeHMe CBSA3BIBAET MACCy M FJHEPTHIO COTJIACHO CIIENMAJIbHOM
TEOPHUH OTHOCUTEJIbHOCTH?

+E =mc’
E =mgh
pom’
2
E=Av

Buvibepume ooun npasunvbHulll 6apuanm omeema

Teno (kocMuueckuii KOpadJib) ABUKETCS €0 CKOpocThIo 0,95 c. Ilpu 3TOM ero

NpoA0JIbHbIE Pa3MepHI ...
YBEIUYHUBAIOTCS
+yMEHBIIAIOTCS
HE U3MCHSIOTCS

Buvibepume ooun npasunvusiii 6apuanm omseema

B kakom roay 0blj1a co3gaHa crenuajbHasi TeOPHsi OTHOCUTEJIbHOCTH ?
B 1875 r.

+B 1905 r.

B 1955 .

B 1975 r.

Buvlbepume o0un npasuiibHbulll 6apuarm omeema
CkopocThb cBeTa B BAKYyMe pPaBHA ...

300 000 m/c

300 000 km/g

+300 000 xMm/c

300 000 m/u
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PA3JEJI 7 KBanToBasi pusuka

nemenmuvl K6AHM OGO ONMUKU

Buvibepume ooun npasunvhvili 6apuanm omeema

DorodpdexrT — 3710 ...

+BBIPBIBAHNE JJICKTPOHOB M3 BELECTBA MO/ ACHCTBHEM CBETA
BBIPBIBAHKE JJIEKTPOHOB M3 BELIECTBA

BO3BpAILEHUE MIEKTPOHOB B BEIIECTBO NOJ JEHCTBUEM CBETA
BO3BPAILEHUE MIEKTPOHOB B BEIIECTBO

Buibepume ooun npasunvrsiii gapuanm omeema

Ilepsbiii 3aKk0H ¢poTodPpdexra:

($OTOTOK HACHIIEHHS OOPATHO MPOMOPIIMOHAICH MAJJAI0NEMYy CBETOBOMY MOTOKY
D

+(OTOTOK HACKIIIEHUS TPSMO MPOMOPIIMOHATICH MAIAI0IIEMy CBETOBOMY TTOTOKY
D

(GOTOTOK HACHIIIEHUS PABEH MaJarolleMy CBETOBOMY MOTOKY @

(OTOTOK HACKIIICHUS PABEH HYJIIO

Buvibepume ooun npasunvbHulll 6apuanm omeema

Bropoii 3akoH ¢orodrddexra:

MaKCHMaJIbHasi KWHETUYECKast SHEPTHsl POTOANEKTPOHOB JIMHEHHO PACTET C
4aCTOTOM CBETA U 3aBUCHUT OT €r0 HHTEHCUBHOCTH

MaKCHMaJIbHasi KWHETUYECKasi SHEPTHsi (OTOIIEKTPOHOB HE 3aBUCHUT OT
VHTEHCUBHOCTHU CBETA

+MaKkcuMasbHas KUHETHYeCKasi YHeprus (DOTOIEKTPOHOB JIMHEWHO PacTeT ¢
YaCTOTOU CBETA U HE 3aBUCUT OT €r0 UHTEHCUBHOCTH

MaKCUMaJlbHasi KHHETUYECKasi SHEPTUsl POTOIIEKTPOHOB JIMHEMHO PACTET C
4aCcTOTOU CBETA

Buvibepume ooun npasunvhvlii 6apuanm omeema
YpaBHeHue JiiHIITEHHA:

2
+hv:A+ﬂ
2
hv = A
2
="
2
E=hv

Buibepume ooun npasunvhsiii gapuanm omeema

Tpertuii 3axoH porodrpgexra:

MaKCUMaJIbHasi KHHETUYECKasi SHEPTUsi POTOIEKTPOHOB JIMHEHHO PaCTET C
4aCTOTOW CBETA M HE 3aBUCUT OT €r0 HHTEHCUBHOCTHU
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(OTOTOK HACHIIIIEHUS MPSMO POTOPIIMOHAJICH MAAI0IIEMy CBETOBOMY OTOKY D
IUTSL KaXKJIOTO BEUIeCTBA CYIIECTBYET MUHIUMAJIbHAS [UTMHA BOJHBI, IPH KOTOPOU
dotorddexr emnie He HAOTIOMACTCS

+1UTs1 KaXKJIOTO BEIIECTBA CYIIECTBYET MAaKCUMAITbHAS ITTMHA BOJIHBI, TIPU KOTOPOii
dotoaddext emie He HAOMIOHACTCS; TPU OONBIINX JTMHAX BOJIH (GoTOdPdeKTa HET

Buibepume ooun npasunvuwiii gapuanm omeema

JHeprusi E kaxa10i NOpuuM U3JIy4eHUs] HAXOAUTCS 10 popmy.ie ...
+E=hv

E=mgh
pom
2
mv*
W:mgh+7

Buvibepume ooun npasuivHulll 6apuanm omeema

B dopmyae E =hv ko3¢ uMeHT MPONOPUHOHAIBLHOCTH /# Ha3bIBAETCS ...
MOCTOSTHHOM bhsaHka

MOCTOSTHHOM [[psiHKa

MoCTOSTHHOM bianka

+nocrostnHoM Ilmanka

Buvibepume ooun npasunvusiii 6apuanm omseema

CBet nmeer ...

+IpPEPHIBUCTYIO CTPYKTYPY U MOTJIOIMIAETCA OTACIbHBIMU MOPLUSIMHU
HETIPEPBIBUCTYIO CTPYKTYPY U MOMJIOIMIAETCA OTACIbHBIMU MOPLUHUSIMHU
MPEPBIBUCTYIO CTPYKTYPY U HE MOTJIOMIAETCA OTACIbHBIMU MOPUHUSIMHU
HETIPEPHIBUCTYIO CTPYKTYPY M HE MOTJIONIAETCS OTACIBHBIMU HOPLIUSIMHU

Buvibepume ooun npasuivHwulli 6apuanm omeema
CeeToBas yacTHIA OBLJIA HA3BAHA ...
MIPOTOHOM

HEUTPOHOM

AIIEKTPOHOM

+(oroHom

Buibepume ooun npasunvhulll éapuanm omeema

Cuiia cBeTOBOIO 1aBJICHUA — 3TO ...

+cuia JlopeHua, 1eiiCTBYIOIIAs HA YIIOPAJI0YEHHO ABUKYIIHECS 3JIeKTPOHbI
CO CTOPOHBI MATHUTHOTO M0JISA, KOTOPAs HANIPABJIEHA B CTOPOHY
pacnpocTpaHeHusi BOJHbBI

cuiia Amnepa, JeMCTBYIOIAs Ha YIOPSAJOUYEHHO ABMKYILIUECS AIEKTPOHBI CO
CTOPOHBI MArHUTHOTO T10JIs, KOTOPasl HAIIPABJIEHA B CTOPOHY PaclpOCTPAHECHHUS
BOJIHBI
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cuiia JIopeHia, 1eMCTBYIOIIAs HA YIOPSAAOYEHHO JABUXKYIIUECS IIEKTPOHBI CO
CTOPOHBI MAarHUTHOTO I10JIs1, KOTOPasi HalpaBJieHa B IPOTUBOIOJIOKHY CTOPOHY
pacpoOCTPAHEHHUS BOJTHBI

CHUJIA TSHKECTH

Buibepume ooun npasunvhsiii 6apuanm omeema
IIpu pacnpocTpaHeHnu cBeTAa MPOSIBJISIIOTCA ...
+BOJIHOBBIE CBOMCTBA

KOPITYCKYJISIpPHBIE CBOMCTBA
KOPITYCKYJISIPHO-BOJIHOBBIE CBOMCTBA
JIBOMCTBEHHBIC CBOMCTBA

Buvibepume ooun npasuivHulll 6apuanm omeema

IIpu u31y4YeHNH U MOTJIOIEHUH CBEeTA MPOSIBJISIIOTCS ...
BOJIHOBBIC CBOMCTBA

+KOPIyCKYJISIPHBIE CBOWCTBA

KOPIYCKYJISIPHO-BOJTHOBBIE CBOMCTBA

JIBOMCTBEHHBIC CBOMCTBA

Buibepume ooun npasunvhwiii gapuanm omeema
®opmy.ia IHepruu (pOTOHA, BbIPAKEHHAS Yepe3 HMKINYECKYI0 YaCTOTY,

HMeeT BHU]I ...
E=hv
E =mgh
g

2
+E=hw

Buibepume ooun npasunvnwiii gapuanm omeema
IIpenejbHy10 4acTOTy Vv, . HAa3BIBAIOT ...

+KkpacHoi rpanutieit hotodddexra
CUHEM rpanuieit porodrddexra
rpanuiieit porordpdexra
dbuoneroBoit rpanutieit Gotodddexra

Buibepume ooun npasunvhwiii gapuanm omeema

CBeToBOI IMyY0K BBIXOJUT U3 CTEKJIA B BO3AYX. UTO NPOUCXOAUT NPH 3TOM €
YacTOTOM JIEKTPOMATHUTHBIX K0JIe0aHUIl B CBETOBOI BOJIHE M CKOPOCTHIO UX
pacnpocTpaHeHus?

YacToTa U CKOPOCTh YBEIUUUBAKOTCS

YacroTra — yBEJIMUMBAETCS, CKOPOCTh — YMEHBIIIAETCSA

YacToTa 1 CKOPOCTh HE UBMEHSIOTCS

+YactoTa — HE UBMEHSIETCS, CKOPOCTh — YBEJIIMUUBACTCS
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Buvibepume ooun npasunvhwiii eapuanm omseema

Du3nvecKas BeJUYNHA, PABHASI OTHOLIEHUIO CBETOBOI0 MOTOKA, MAJAK0IIEr0
HA MOBEPXHOCTh, K IJIOLIAAU 3TON MOBEPXHOCTH, HA3HIBACTCA ...

CHJIOM CBeTa

SIPKOCTBIO

+OCBEIIICHHOCTHIO

TEJIECHBIM yIJIOM

Cmpoenue amoma. Amommoe 10po

Buibepume ooun npasunvrsiii gapuanm omeema

YTBepaxaeHNusi, COOTBETCTBYIOIINE IVIAHETAPHO MO/IeJId aToMa:

+1po — B 1IeHTpe aToMa, 3apsij sSApa MOJOKUTEICH, SJIEKTPOHBI HA OpOUTaX
BOKPYT sijpa

SAnpo — B ueHTpe aroMa, 3apsij OTPULATENEH, 3JIEKTPOHBI HA OpOUTaX BOKPYT
anpa

DNEeKTPOHBI — B LIEHTPE aTOMa, SIp0 00paIaeTcss BOKPYT 3JIEKTPOHOB, 3apsl apa
MOJIOKUTEIEH

DNEeKTpOHBI — B LIEHTPE aTOMa, SIpO 00paIlaeTcss BOKPYT 3JIEKTPOHOB, 3apsl apa
OTpHULIATETIEH.

Buvibepume ooun npasunvbHblll 6apuanm omeema

YT1BepxkaeHue, COOTBETCTBYIIEE NJIAHETAPHOM MO/IeJIM aTOMA:

ATOM mpeJcTaBisieT coO0H 1Iap, 3aMoIHEHHBIN AJIEKTPOHAMU, IPOTOHAMHU U
HEUTPOHAMU B PaBHBIX KOJIMYECTBAX

B nentpe aroma HaxoauTcs AP0, COCTOSILIEE U3 IIPOTOHOB U 3JIEKTPOHOB; BOKPYT
sJipa BpAIIaOTCs HEUTPOHBI; KOJIMYECTBO HEHTPOHOB PABHO OOIIEMY KOJTUYECTBY
AJIEKTPOHOB U ITPOTOHOB

ATOM COCTOUT U3 MOJIOKUTEIBHO 3aPSXKEHHBIX MPOTOHOB M TAKOTO K€ YKCIa
OTPULIATENIBHO 3APSIKEHHBIX AJIEKTPOHOB

+B nenTpe aroMa HaXOAUTCSA SAPO, COCTOAIIEE U3 MPOTOHOB U HEUTPOHOB; BOKPYT
AIpa BPalIatOTCA AIIEKTPOHBI; KOJIMYECTBO MPOTOHOB PABHO KOJIMYECTBY
3JIEKTPOHOB

Buvibepume ooun npasunvbHblll 6apuanm omeema

CoraacHo ogHomMy u3 KBaHTOBbIX noctyJjaaroB H. bopa ...

W3JIyYEHUE WJIU TTOTJIOMEHUE SHEPTUN aTOMOM MTPOUCXOIUT HEMPEPHIBHO

aTOM M3JTy4aeT WIH MOTJIOMIAET SHEPTUIO TOJIBKO TOTAa, KOT/Aa 3JIEKTPOHBI
HaxXOJsTCS B CTAllMOHAPHBIX COCTOSIHUAX

IIPU TIEPEX0/JIe AMEKTPOHA C OpOUTHI HA OPOUTY U3TyUaeTCs UITU TIOTJIOMAETCS
KBaHT SHEPIUH, PABHBIN YHEPTUU 3JIEKTPOHA B JAHHOM CTAllMOHAPHOM COCTOSIHUU
+1pu TIepexoe dAEKTPOHA ¢ OPOUTHI HA OPOUTY M3ITyHAETCs WM TTOTIIOIMIAETCS
KBaHT 3HEPTUU, PABHBIN PA3HOCTH YHEPTUU SIICEKTPOHA B CTAIMOHAPHBIX
COCTOSIHUSIX
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Buvibepume ooun npasunvnwlii 6apuanm omeema

CoryiacHO IJIaHETapHOM MO/Ie/IH ATOMA ...

IPOTOHBI IBUXKYTCS 110 OpOUTAM BOKPYT OTPHULIATEIBHO 3apsSKEHHOIO Sapa
IPOTOHBI IBIXKYTCS 110 OPOUTAM BOKPYT MOJOKHUTEIBHO 3apsXKEHHOTO S/Ipa
AJIEKTPOHBI IBHXKYTCS IO OpOUTaM BOKPYT OTPULATEIBHO 3apsKEHHOIO /1pa
+3JIEKTPOHBI ABMKYTCS 10 OpOUTAaM BOKPYT MOJIOKUTEIBHO 3apsKEHHOIO s/1pa

Buibepume ooun npasunvuwiii gapuanm omeema

IIpeacTraBiieHue 0 CTPOCHUM aTOMAa, COOTBETCTBYIOIIIEe MO/AEIH aTOMAa
Pesepdopnaa:

SAnpo — B ueHTpe aToMa, 3apsj SApa MOJOKUTENEH, 00JIbIIas YaCTh MAacChl aTOMa
COCPENOTOYEHA B AJIEKTPOHAX

+5npo — B HeHTpe aToMa, 3apsi/ iAPa MOJ0KHUTEJIeH, 00IbIIAs YACTh MaCChI
aToMa COCpeI0TO4YeHa B siApe

SAnpo — B LieHTpe aroma, 3apsij sapa oTpuliaTeneH, 00IbIIas 4acTh MacChl aTOMa
COCpeIoTOUEHA B 3JIEKTPOHHOM 000J10UKe

SAnpo — B LieHTpe atoMma, 3apsij sapa OTpuliaTeneH, 0OIbIIas 4acTh MacChl aTOMa
COCPENOTOYEHA B sA/Ipe

Buibepume ooun npasunvhulll éapuanm omeema
Casi3aHHAasl CHCTEMA JJIEMEHTAPHBIX YACTHL COACPKUT 9 JJIeKTPOHOB, 13
HETPOHOB U 8 NPOTOHOB. JTA CHCTEMA MOKET SAABJAATHCS ...

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

HEHTpaIBHBIM aTOMOM Kuclopoaa ;O

Buibepume ooun npasunvnwiii gapuanm omeema

Korna aTom norsomaer cBet, TOrjaa ...

+IepeX0UT U3 HUBIIUX IHEPTreTUUECKUX COCTOSIHUN B BBICIINE
NEPEXOAUT U3 BBICIIMX YHEPTeTUYECKUX COCTOSIHUM B HU3IIIHNE
HE TIEPEXOAUT U3 HU3LIUX SHEPIeTHUECKUX COCTOSIHUMN B BBICIIHE
HE TIEPEXOAUT U3 BHICIIUX IHEPTeTUYECKUX COCTOSHUM B HU3IIIHE

Buibepume ooun npasunvrsiii gapuanm omeema

IIpu B-pacnajae u3 sApa BblJIETAET JIeKTPOH. B pe3yabTare 3apsia siapa ...
YMEHBIIIAETCS HA €UHUILY, @ MAcCa OCTAETCSI MOYTH HEM3MEHHOM
+yBEIMYMBAETCS HA €IUHUILY, @ MACCa OCTAETCS] TOYTH HEU3MEHHOU
YBEIIMYMBAETCS HA €AMHUILLY, U MAaCCA YBEIUYUBACTCA

YMEHBIIAETCS HA €IMHUILY, U MacCa YMEHBIIIACTCS

Buvibepume ooun npasunvhvlil 6apuanm omeema
Ilepuoa monypacnaga 7 — 310 TO Bpemsi, B Te4eHUEe KOTOPOIO ...
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+pacnaz[aeTc;1 IMIOJIOBHMHA HAYAJIbHOI'O YHCJIa PAAOaKTUBHBIX aTOMOB
pacimagacTCAa 4YCTBCPTh HAYAJIbHOT'O YHUCJIa paJHOAKTHBHBIX dTOMOB
pacimagacTcsa BCC HUCIO0 PAJJUOAKTUBHBIX aTOMOB

HC pacnaaacTcCsd IMOJIOBMHA HAYAJIbHOT'O YHUCJIa PAAUOAKTUBHBIX aTOMOB

Buibepume ooun npasunvhwiii gapuanm omeema

OCHOBHOI1 3aKOH PAJIHOAKTHBHOI0 Pacnajaa Bbipaxaercsi (pOpMyJioH ...
t

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

Buvibepume ooun npasunvhwvlil 6apuanm omeema

MaccoBbIM 4ncI0M A HA3BIBAKOT ...

+CyMMy 4uciia IPOTOHOB Z U YUCJIa HEUTPOHOB N B sApe
PAa3HOCTH YKClIa IPOTOHOB Z U YUCJIa HEUTPOHOB N B szipe
IIPOU3BEICHUE YUCIIa IPOTOHOB Z U YUCJIa HEUTPOHOB N B sAzpe
YHCJIO IPOTOHOB Z B A1ipe

Buvibepume ooun npasunbHblll 6apuanm omeema

HN3oTOoNBI MpeaCcTABJAAIOT cO00i1 siapa ...

C pa3HbIM 3HAYEHUEM Z, HO C OAMHAKOBBIMU MAaCCOBBIMH YHCIIaMH 4

C OJIHUM U TEM K€ 3HAUeHUEM Z U C OJUHAKOBBIMU MAaCCOBBIMH YHCIIaMU A

C pa3HbIM 3HAYEHUEM Z U C pa3HbIMU MAaCCOBBIMH YHCIIaAMH A

+C OJIHUM U TE€M K€ 3HAYECHHUEM Z, HO C PAa3JINYHBIMU MAaCCOBBIMHU 4HCIamMu 4

Buibepume ooun npasunvhwiii gapuanm omeema

Macca nokos sipa Bceraa ...

+MEHbILIE CYMMBbI Macc MPOTOHOB U HEUTPOHOB, KOTOPBIE BXOJIAT B €T0 COCTaB
00JIbIIIE CYMMBI Macc IPOTOHOB M HEUTPOHOB, KOTOPBIE BXOAST B €TI0 COCTAB
paBHa CyMMeE Macc IPOTOHOB U HEUTPOHOB, KOTOPBIE BXOJST B €r0 COCTAB
paBHA HYJIIO

Buvibepume ooun npasunbHblll 6apuanm omeema

Kosdpunuenrom pasMHOKeHUSI HEMTPOHOB HA3BIBAETCA ...

+0THOLIEHNE YUCIIa HEUTPOHOB JAHHOTO IMOKOJICHHS K YUCITy HEUTPOHOB
MIPEAIECTBYIOLIETO MOKOJIEHUS

OTHOULIEHHE YKCJIa HEUTPOHOB IIPEAIECTBYIOLIETO MOKOJIEHUS K YUCITY HEUTPOHOB
JTAHHOTO MOKOJICHUS

MIPOU3BEICHUE YNCIIa HEUTPOHOB JAHHOTO MOKOJIEHUS K YMCITY HEUTPOHOB
MPEIIECTBYIOUIETO MOKOJIEHUS
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IMPOU3BCACHUC YHCJIa HGfITpOHOB MpCaAMCCTBYIOMICTO ITOKOJICHHUA K YHUCITY
HGfITpOHOB JaHHOT'O ITIOKOJICHHA

Buibepume ooun npasunvnwiii gapuanm omeema
Kputunueckas macca — 3710 ...

+HaMMEHbIIIAs Macca ASNSIIErocs BEMECTBA, ITPU KOTOPOU €I11e MOXKET MPOTEKATh

LOeTHasA AACpHasd pCaKna

HanOOoJIBIIIAasT Macca ACJAIICTOCA BEIICCTBA, IIPpU KOTOpOﬁ CIIC MOXKCT IIPOTCKATb

LOeTHasA AACpHasd pCaKa
HanMCHbIIIasA Macca ACIIAIMCTOCS BEIICCTBA, ITPH KOTOpOﬁ HC MOXKCT IIPOTCKATDb
OerHaA AACpHasd pCakuus
HanOOJIbIIas Macca ACTICTOoCA BCIICCTBA, IIPU KOTOpOﬁ HC MOJXCT IIPOTCKATH
OerHaA AaCpHasd pCakuus

Buibepume ooun npasunvhsiii gapuanm omeema
IorJiomenHas 103a U3J1y4eHus: BbIpakaercsa popmy.Jioi ...

Buvibepume ooun npasunvhwiii eapuanm omseema
Enyununnes >KBUBaJEeHTHOM 03bI AABJISIETCA ...
['peit

+3uBepT

JIxoynb

Amnep

Buvibepume ooun npasunvhsiii 6apuanm omseema

Kaxnoii 3JieMeHTapHOM YacTHIe COOTBETCTBYET CBOSI AHTHYACTHIIA,
o0Jagaonaga ...

+TakoM k€ Maccoi, HO C 3apsAI0M NPOTUBOIIOJI0KHOTO 3HAKA

OOoJIBIIIeH MacCOM, HO € 3apsiJIOM IMPOTHUBOIOI0KHOTO 3HAKa

MEHBIIEH MacCOM, HO € 3apsiJIOM MPOTUBOIOI0KHOTO 3HAKA

TAKOM K€ MacCCOU W 3apsJIOM TAKOTO )K€ 3HAKA.

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

KT
| —

Jx

96



1 JIx-1kr;
+1 LS
KT

| A
3B

PA3JIEJI 9 D1ieMeHTBI ACTPOHOMMY U ACTPOPHU3MKH

Inemenmovl acmpoHomuu u_ acmpou3uku

Buvibepume ooun npasunvbHblll 6apuanm omeema

Mueunsii IlyTe — 370 ...

MOJIOKO, TiposuToe ['epakiioM Bo BpeMsi KOpMIICHHS TPyIbio OoruHei ['epoit
+BETBb HaIleH ciupanbHOM ["amakTuku, KoTopas o0pa3yeT 3Be3HOE KOJIbIIO,
MPOTSHYBIIEECS cepeOPHUCTOM MOIOCON 10 000UM MOTYIIaAPHUIM

BETBb HAIICH CrIMpaibHOU ["amakTuku, KOTOpast He 00pa3yeT 3BE3THOE KOJIBIIO
IyTh MEYTATEIIA

Buvibepume ooun npasunvhsiii 6apuanm omseema
Hama I'anakruka, Bpamaschb, ABHKETCHA CO CKOPOCTHIO ...

2,5- 10°km/4 B HaIpaBJICHUU CcO3Be3us [ uapsl
+1,5-10°km/u B HaIpaBJICHUU CO3Be3us [ uaphl
1,5-10° km/4 B HanpaBIEHUH CO3BE3AUS I UAPHI
L,5- 10° xm/a B HaIpaBJIEHUU cO3Be3Us [ uapsl

Buibepume ooun npasunvhsiii gapuanm omeema

Hama CosiHeuHasi cUCTeMa HAXOAUTCS HA PACCTOSIHUM ...
80 xuionapcek ot uenrpa ['anaktuku

800 xumonapcek ot uenrpa ['anaktuku

+8 kunonapcek ot ueHTpa I'anakTuku

0,8 xmitonapcek ot nenrpa ['anakruku

Buvibepume ooun npasunvusiii 6apuanm omseema

CoutHile oOpaiaeTcs BOKPYT HeHTpa ['a1akTHKH €O CKOPOCTHIO ...
80 xkm/c, aenast ouH 000pOT MOYTH 3a 20 MIIH JIeT

+250 x™m/c, nenas oguH 060poT moutu 3a 200 MITH JeT

150 xm/c, nenast oquH 060poT moutH 3a 200 MIIH JeT

100 xm/c, nenast oauH 000poT moutH 3a 200 MJIH JeT

Buvibepume ooun npasuivHulll sapuanm omeema

IN'anakTukyu, MMerIIMe BUA KPYTOB WM 3JIJIMIICOB, OTHOCATCH K paspsay ...
FAIIMOTUYECKUX TaJIaKTHUK

JIMH30BUIHBIX TAJIAKTUK
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HCIIPAaBUJIBHBIX I'aJIAKTHUK
BBaHMOHeﬁCTBYIOIHHX TraJJaKTHUK

Buibepume ooun npasunvnwiii gapuanm omeema

lanakTKN, UMeEIONIUE CIUIIOCHYTHIN 3Be3IHbIH TUCK ¥ BHEIIIHE MOX0KHE HA
LIUNTHYECKHE, OTHOCATCH K pa3psay ...

AJUTMITUYECKUX TaTaKTUK

+IIMH30BUIHBIX TaJTaKTHK

HETPaBWIbHBIX FATaKTUK

B3aUMO/ICHCTBYIOIIUX TaJlAKTUK

Buvibepume ooun npasunvbHblll 6apuanm omeema

I'anakTuKkK, HEe UMeEKOIIHME ONpeaeJeHHOU (POPMBI, OTHOCATCS K paspsay ...
AIUIMNTUYECKUX TaTaKTHK

JIMH30BHUJIHBIX FAJIAKTUK

+HENpPaBUIbHBIX TAIAKTUK

B3aUMOJICHUCTBYIOIINX FAJIAKTUK

Buibepume ooun npasunvhwiii gapuanm omeema

JBoliHbIE TAJIAKTUKH, MEKIY KOTOPHIMH HA0JIIOIAKOTCS NMePeMbIYKH,
OTHOCHATCH K pa3psay ...

SJUTMITUYECKUX TaTaKTUK

JIMH30BUIHBIX TaJaKTHK

HETPaBWIbHBIX FATaKTUK

+B3aMMOJCHCTBYIOIINX FATAKTUK

Buvibepume ooun npasunvbHblll 6apuanm omeema

Bcesiennasi — 0e3rpaHUYHbIA MUP, KOTOPBII ...

KOHEYEH B IPOCTPAHCTBE U BO BPEMEHH, MPECTABISIONINNA COO0M BCe
pazHoobpasue GopM CyIlecTBOBaHUS MaTEPUH

+0ecKkoHEeUeH B IPOCTPAHCTBE U BO BPEMEHH, MTPEICTABISAIONINI cOO0M Bce
pazHoobOpasue GopM CyIIecTBOBAaHUS MaTEPUH

OeCKOHEYEeH B IMPOCTPAHCTBE, HO HE BO BPEMEHH, MPECTABIAIOMNN CO00 BCe
pa3zHooOpasue GpopM CyIecTBOBaHUS MaTEPHUH

OECKOHEYEH BO BPEMEHH, HO HE B IPOCTPAHCTBE, MPEACTABIISIOIIUN COO0M BCe
pazHooOpasue GopM CyIIeCTBOBaHUS MaTEpUU

Buibepume ooun npasunvhwiii gapuanm omeema

I'J1aBHBIN OCTYJIAT KOCMOJIOTHM:

3aKOHBI IPUPOJIBI — 3aKOHBI PU3UKHU, KOTOPBIE ObLIM YCTAHOBJIEHBI HA OCHOBE
M3y4YEeHUs Bcel BceneHHon, MpUMEHUMBI KO Bcel Beenennon

3aKOHBI IPUPOJIBI — 3aKOHBI PUKUKH, KOTOPBIE ObLIM YCTAHOBJIEHBI HA OCHOBE
W3YUYEHHUS CYIIECTBEHHO OTPAaHUYECHHOW YyacTu BceneHHol, TpUMEHUMBI HE KO
BCcel Beenennon
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+3aKOHbBI IPUPOJII — 3aKOHBI (PU3UKU, KOTOPBIE OBLIIM YCTAHOBJIEHBI HA OCHOBE
M3y4YEHUs CYLIECTBEHHO OTPAHUYEHHON YacTu BCeneHHoM, NPUMEHUMBI KO BCEU
Bcenennon

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

Buibepume ooun npasunvuwiii gapuanm omeema

IIpocTpaHCTBO ¥ BpeMs SIBJSIIOTCA ...

+a0COJIFOTHBIMH, TaK KaK UX CBOICTBA HE 3aBUCIT OT MAaTEPUU U €€ JIBHIKCHHUS
OTHOCUTEJIbHBIMH, TaK KaK MX CBOMCTBA HE 3aBUCAT OT MATEPUU U €€ IBMKCHUS
OTHOCUTEJIbHBIMH, TaK KaK MX CBOMCTBA 3aBUCAT OT MATEPUU U €€ JABMKCHUS
aOCOJIIOTHBIMH, TaK KaK UX CBOMCTBA 3aBUCAT OT MATEPUU U €€ JIBHKCHH.

Buvibepume ooun npasunvnwlii 6apuanm omeema
B 6oabmux macmradbax Beesennyo ...
HENb3s CYUTATh OJTHOPOJHOU

HENb3s CYUTATh U30TPOITHON

+MOKHO CYMTATh OJHOPOJHOM ¥ U30TPOITHOM
MOYHO CUMTAaTh HEOAHOPOIHOMN

Buibepume ooun npasunvnwiii gapuanm omeema
3akon Xa00J/1a BeIpaxaercs: (pOPMYJIoOH ...

H
v=—

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

Buibepume ooun npasunvrsiii gapuanm omeema

boabuioi B3pbIB — 37O ...

+KaTacTpouuecku ObICTPHIN pa3yieT MaTepuu, KOTOpask HaX0IUjIach B
CBEPXTOPSYEM U CBEPXILUIOTHOM COCTOSIHUH

KaTacTpo(PUUeCcKu MEJICHHBIN pa3yieT MaTepUH, KOTOpasi HAXOIUJIaCh B
CBEPXTOPSYEM U CBEPXILUIOTHOM COCTOSIHUH

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

B3PBIB OOMOBI

Buvibepume ooun npasunvbHblll 6apuanm omeema

TepmosiiepHbIe peakuu — 3TO ...

+peakiMy CIUSHUS JIETKUX aTOMHBIX siiep B 0oJiee TsKeNble, KOTOpbIe
IIPOUCXOAT IPU OUYEHBb BBICOKUX TEMIIEpPATypax

pEeaKIMK CIUSHUS TSHKETBIX aTOMHBIX SiZiep B 0oJiee JIETKue, KOTOPhIE MPOUCXOISAT
IIPY OYEHb BBICOKUX TEMIIEpATypaxX
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peaKiuy CIUSHUSA JETKUX aTOMHBIX si7iep B O0siee TKeNble, KOTOPbIe IPOUCXOISAT
IIPY OYEHb HU3KUX TEMIIepaTypax
pEaKIy CIUSHUS JIETKUX aTOMHBIX siIep B O0iee TskKeNble, KOTOPbIe MPOUCXOISAT
IIPUTEMIIEPATYPAX PABHBIX HYIIO

Bulbepume 00un npasuiviblil 6apuanm omeema

IIPOTOH-NIPOTOHHBIM HHUKJIOM HA3BLIBAIOT ...

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

LIENIOYKY TEPMOSAEPHBIX PEAKIH, B PE3YJILTaTE KOTOPOH ABa saapa Bogopoaa ' 1H
IPEBPAIIAIOTCS B OIHO sAApo renus 4 ,He

LIENOYKY TEPMOSIEPHBIX PEAKIIMIA, B PE3YJILTATE KOTOPOM OIHO AAPO

Bozopona ' {H npespamiaercs B oxHo sapo remus 4 ,He

+IIEMOUKY TEPMOSAEPHBIX PEAKIHIA, B PE3YJILTATE KOTOPOM YETHIPE Aapa
Bogopoaa | 1H npespamarorcs B ogHO sapo renus 4 ,He

Buibepume ooun npasunvhulll éapuanm omeema

A30T — MO0OYHBIN MPOAYKT PeaKU UM NPeBpalleHus ...
+BOJOpO/Ia B TEINI

reus B BOJOPOI

KHCJIOPOJa B YIIIEPOL

yTIIEpOoJa B KHCIOPOL

Buvibepume ooun npasunvHulli sapuanm omeema

Korna macca 3Be3ab1 MeHb1e, 4em 1,2 macceol CoJiHIIa, TO OHA 3aBepPUIAET
CBOIO IBOJIIOIMIO KAK ...

HEUTpOHHAs 3Be3/1a

qyepHas JbIpa

+0enblid KapIauK

dboboc

Buvibepume ooun npasunvusiii 6apuanm omseema

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

+HEUTPOHHYIO 3BE31Y

YEPHYIO ABIPY

+0enblii KapJauK

dhoboc

Buvibepume ooun npasunbHblll 6apuanm omeema
Koraa macca 3Be31bI IpeBbINIAET TPH COJTHEYHBbIE MACChI, TO 3TA 3Be3/1a
Ha3bIBaeTcd ...

OeJbIN KapJIUK
boboc
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HEUTPOHHAs 3BE3/a
yepHas JbIpa

Buvibepume ooun npasunvhuili 6apuanm omeema

CkopocTh IBOJIIOIUN NPSIMO NPONOPUUOHAIBHA ...

+CKOPOCTH BBIICTICHUS SHEPTUH U 0OPATHO MPOMOPIIMOHATBHA MAcCe 3BE3bI
CKOPOCTH BBIJICJICHUS SHEPTUHU U MPONOPIIMOHAIBHA MACCe 3BE3/1bl

CKOPOCTH MOTJIOIIEHHS SHEPTUHU U 0OPATHO MPOMOPIIMOHATIbEHA MACCEe 3BE3/IbI
CKOPOCTH TIOTJIOIIEHHUS SHEPTUHU U MTPOMOPIIMOHAIIBHA MACCe 3BE3/1bl

Buvibepume ooun npasunvbHblll 6apuanm omeema
CnyTHukom 3eMJuiu SIBJISIETCA ...

doboc

Jlerimoc

+Jlyna

Mapc

Bvibepume ooun npasunvnbiii 6apuanm omeema
IlnaneTsl — HebecHbIE TeJIA ...

+KxoTopsie oOpamarorcs Bokpyr ConHia

BOKPYT KOTOpPbIX oOparaercs ConHile

KOTOpBIEe 00paImarTcs BOKPYT 3eMIIH

BOKPYT KOTOPBbIX oOpataercs 3emist

Buvibepume ooun npasuivHullli sapuanm omeema

CoJuHLe ¥ COJTHIENOI00HBIE 3Be31bI COCTOAT B OCHOBHOM M3 ...
+Bogopona — 10 80% u renust — 10 20%

Bojiopoaa — 110 20% u renust — 10 80%

Bojiopoaa — 110 50% u renust — 10 50%

Bogopoaa — 10 100%

Buvibepume neckonvbko npagunbHuIX 6apuanmos omeema
Ha pucyHke npuBeieHO cxeMaTH4YeCcKOe H300paskeHue COJTHEYHOM CHCTeMBbI.
IlnaHeThl HA 3TOM pHCYHKe 0003HaYeHbI HU(paMu.

+I1naneroii 2 siBisierca Benepa.
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[L1anera S OTHOCUTCS K MJIAHETAM 3€MHOM TPYMIIHI.

+1Lnanera 3 umeer 1 cryTHUK.

[Inanera 5 HE UMEET CIIyTHUKOB.

ATtMocdepa TuraneTsl | cocTOUT, B OCHOBHOM, W3 YTJIEKUCIIOTO ra3a.

Bvibepume neckonbko npaguiibHbix 8apuanmos omseema

BepHble yTBep:KAeHHSA O IBHKEHUH MJIAHET:

[Tnanetsl nBUKyTCA BOKpYr CoJlHIIa IO KPYTOBBIM OpOUTamM
+Panuyc-BeKTOp MmIaHeThl 3a paBHbIE IPOMEXYTKH BPEMEHH OIUCHIBAET
OJIMHAKOBBIE TJIOLIA/IH.

BricTpee Bcero manera ABMXETCS B adeuH.

+CKOpOCTb IJIaHETHI TeM 0oJibIle, YeM oHa Ommke K ComHITy.

KBazapat 605b1110i1 1OTyOCH OpOUTHI TENA, NEAEHHON Ha KyO nepro/ia ero
oOpaIleHust ¥ Ha CyMMY Macc Tell, €CTh BEeTUYMHA TOCTOSHHAS.

Buvibepume ooun npasunvbHblll 6apuanm omeema

Cucrema orcyera, ucnojab3yemMasi 1Jis ONMCAHUS ABHKeHHUs Tel B CoTHeUHOoM
CHCTeMe, HA3bIBAeTCHA ...

MHEPLUUAUTLHOU

reOLIEHTPUYECKOM

+TeIMOLEHTPUYECKON

reoCTallMOHApHOM

Buvibepume ooun npasunvhsiii apuanm omeema

Bropoii mo ynaneaHoctu ot CoJiHIA IJIAHETON ABJISETCA ...
Mepkypuii

+Benepa

3emirst

Jlyna

Buvibepume ooun npasunvbHulll 6apuanm omeema
JlyHa siBisiercs ...

acTEpOUIOM

TUIAHETOU

CITyTHUKOM

Yxaorcume ceoit eapuanm omeema
Yckopenune cBodoaHoro nagenusi Ha JIyHe (B M/c?) ¢ TOYHOCTBIO 10 JAeCSTHIX

PaBHO ...
1,6
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MeToauka IMPOMEKYTOYHOI0 KOHTPOJIA 3HAHMH N0 TUCHHUILINHE

[IpenoctaBnstoTcs OTYETHI MO JabopaTopHbIM pabotaM Nel—8 u BbITIOTHSAETCS
KoHTposibHas padota Nel MJIU npomexxyTounsiii Tect Nel.

2 cemecTp

IIpomexyTounsIii TecT Nel

Memoouka nposedenus.

[TapameTpbl METOIUKHU

3HaueHue napamerpa

KoJyinuecTBo OLIEHOK Yetbipe

Haspanus onenok OTan4HO
Xopomo
Y 1OBIETBOPUTEIBHO
Hey1oBJI€TBOPUTENIBHO

[Toporu onieHOK

OtnnynHo: 24—28 BEpHBIX
OTBETOB

Xopomio: 18-23 BepHBIX
OTBETOB

VY nosnerBopurensHo: 14—17
BEPHBIX OTBETOB
HeynosneTBopurenbHo:
MeHee 14 BepHbIX OTBETOB

Hpez[en JJIIMTCIIBHOCTH BCCTO KOHTPOJIA

90 MuHyT

[Ipenen nIUTENTBHOCTH OTBETA HA KaXKIbIN
BOIIPOC

He ycranaBnuBaercs

[TocnenoBaTenbHOCTh BHIOOpA pa3/eioB [TocnenoBarenapHas
[TocnenoBaTenbHOCTh BHIOOPKH BOIIPOCOB U3 [IpousBonbHas
KaXJIOr0 paszzena

KonTposmmpyemsbie pa3neisl 2-8

[IpennaraemMoe KOJIMYECTBO BOIIPOCOB U3 OJTHOTO
KOHTPOJIUPYEMOTO pa3Jiena

Paznen No2 — 7 Bommpocos
Paznen Ne3 — 7 Bormpocos
Paznen No4 — 5 Bommpocos
Paznen NoS — 5 Bommpocos
Paznen Ne6 — 1 Bompoc
Paznen No7 — 2 Bompoca
Paznen Ne§ — 1 Bompoc

HpezmaraeMoe KOJIMYCCTBO BOIIPOCOB

28

Kpumepuu oyenxu:

Otnnuno: 86—100 % BepHBIX OTBETOB (24—28 BEpHBIX OTBETOB)
Xoporo: 65-85 % BepHbIX 0TBETOB (18—23 BepHBIX OTBETOB)
VY nosnerBoputensHo: 50—-64 % BepHbIX 0TBETOB (14—17 BEpHBIX OTBETOB)
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HeynoBneTBOPUTEIBHO: B OCTAIBHBIX Cy4asix (MeHee 14 BEpHBIX OTBETOB)
bannel 3a 3ajaHue He HAYUCISIOTCA MPU HEBEPHOM OTBETE WM TPU €ro
OTCYTCTBUHU.

I[OHOJIHI/ITGJILHOC KOHTPOJIbHO€ UCIIBITAHUE

JIOTIOTHUTEIIBHOE KOHTPOJIBHOE MCTIBITAHUE MPOBOAMUTCS IS OOYJAFOIIMXCS,
HaOpaBmux MeHee 50 GamioB (B coorBeTcTBUM C [lomoxkenuem «O MOIyIbHO-
PEUTHHTOBOI cHUCTEMEY), POPMUPYETCS M3 YHCIIa OIEHOYHBIX CPEJCTB IO TEMaM,
KOTOPBIC HE OCBOEHBI 00YJAFOIINMCHI.
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