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TpeOoBaHus K pe3y/IbTaTaM 0CBOEHHUSI YUeOHO! JUCHUIUIHHBL: « DU3NKa»
[TICC3 (CIIO) crieliabHOCTH:
23.02.03 Texunueckoe 00CTy>KUBaHKE U PEMOHT aBTOMOOW/IBHOTO TPAaHCIIOPTa

TpeboBaHus K pe3y/IbTaTaM 0CBOEHHUS AUCIUTUTHHBI
B pe3ynbTaTe 0CBOeHUS JUCLUITUHBI 00YJarOLUICs J0/KeH:

3HaThb:

31- po/sb ¥ MeCTO (PU3UKHU B COBPEMEHHOI HayuyHOW KapThHe MUpa;

32 - pU3MUecKyto CyLHOCTb HabsmoaeMbIx BO BceneHHOI siB/ieHu;

33 - posib (M3UKU B GOPMUPOBAHKH KPYyro3opa U PyHKIIMOHAIbHON TPaMOTHOCTU UesioBeKa JJist
pellleHys] IPaKTUYeCKUX 3a/1ay;

34- COOCTBEHHYIO MO3ULIMIO 110 OTHOLIEHHUIO K (U3UUeCcKOr HH(OPMAIUH, MOTydaeMoi U3 Pa3HbIX
VICTOYHHKOB;

Ymertsb:

Y 1-pemiath usrueckue 3aauu;

Y ,-TIpUMeHSITh MoJyueHHbIe 3HaHUS [i7is1 00bsICHeHHsT YC/IOBUM TIPOTeKaHUsl (PU3UUYeCcKUX SIBJIeHUHN B
TIPUPO/IE U ZIJIs1 IPUHSATHS TIPAKTUUECKUX PEIIeHUH B TTIOBCEeJHEBHOM >KU3HU;

Bnapers:

B1-ocHOBOMNOMararIMu GU3NUYECKUMH TTOHATHSMY, 3aKOHOMEPHOCTSIMY, 3aKOHaMU U TeOpUSIMY;
yBepeHHOe M0/Ib30BaH1e TEPMUHOJIOTHEN U CUMBOJTUKOW;

B)-0CHOBHBIMM MeTOJAaM{ HayyHOTO I103HAHUS, HCIO/Ib3yeMbIMU B (U3vKe: Hab/ofieHue,
OTMCaHWe, W3MepeHHe, SKCIIePUMEHT; yMeHHs oOpabaTbiBaTh pe3y/bTaThl HM3MepeHWid, 00HAapYKHUBaTh
3aBUCUMOCTb MeX/y (GU3NUECKUMH BeJTMUMHAMH, 00bSCHSTDH NIOTyUeHHbIe Pe3y/IbTaThl U [1e/1aTh BbIBO/bL.

B pe3ynbraTte ocBoeHUsi yueOHON [JUCLMIUIMHBI BBITYCKHUK J0O/DKeH 00/aaTh CreJylouuMu
JIMUHOCTHBIMH pe3y/ibTaTaMu:

JIPo 5 - choOpMHUPOBAaHHOCTL OCHOB CaMOpPa3BUTHSI U CaMOBOCIIMTaHUSI B COOTBETCTBUU C
o011jeueIoOBeYeCKUMH L[eHHOCTSIMA M H/lea/laMy TPaXJAHCKOTO O00I[ecTBa; TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITe/IbHOU, TBOPUECKOM U OTBETCTBEHHOM JeITe/TbHOCTH;

JIPo 7 - mposiBlleHHe HaBLIKOB COTPYAHMYECTBA CO CBEPCTHUKAMU, [JeTbMU MJIJILIero BO3pacTa,
B3pOC/BIMU B 00pa3oBaTe/ibHOM, OOIEeCTBEHHO TI0JIe3HOM, yueOHO-UCC/ej0BaTeNbCKOM, TMPOeKTHON U
JPYTUX BUJAX JleATebHOCTH;

JIPo 9 - roToBHOCTH M CMocOOHOCTH K 00pa3oBaHMIO, B TOM uHc/ie camMooOpa3oBaHUIO, Ha
TIPOTSDKEHUW BCel JKWU3HM; CO3HAaTeTbHOe OTHOIIeHWe K HerpephiIBHOMY 00pa30BaHMI0 KakK YCJIOBHIO
yCITelTHOM TpodecCcroHa/IbHOM U 0011[eCTBEHHOU JesITe/TbHOCTH.



ITactiopr

DoH/A OL}eHOYHBIX CPeACTB
ITo cnetmansHOCTH (CITO):

23.02.03 TexHuueckoe 00C/TyKMBaHEe U PEMOHT aBTOMOOH/ILHOT'O TPAHCITOPTa

JucuuninHa: Pusnka

JIP09

KOHTpO/HpyeMEIe Kosmuecr Jpyrue oLieHOYHbIe CpPefiCTBa
No Kontponpyemesl BO
n/mn AUAAKTITIECKHE € KOMITOHEeHThbI TeCTOBBIX B[, KOJ/IN4eCTBO
e IUHUL[bI .
3aaHHNH1
1 2 3 4 5 6
Pa3gen 1 MexaHuka
Tema 1.1 31,32,33, 14 IIpakTnyeckoe
1 Kunematuka Y1,¥2 3aHATHE
B1,B2, JIPo5, Pemenue 3amau 27
JIPo7, JIP09 na3 4
Tema 1.2 lunamuka | 31,32,33, 10 [IpakTrueckoe 3aHsTHE
7 Y1,¥2 Perienue 3agau 13
B1, B2, JIPo5, na3 8
JIPo7, JIP09
Tema 1.3 CraTtuka 8 IIpakTHyeckas
31,32,33, pMiﬁ(:dl;a?ngiﬂbHoe 10
3 y1,y2 3a,q§HHe'qy
B1, B2, JIPo5,
KontposnsHast paboTa 6 BapuaHTOB
JIPo7, JIP09 .
«KuHeMaTuka u 1o 8 3ajaHui
JIMHAMHKa»
aszien 2 Moneky/isipHasi (pU3rKa U TepMOZMHaAMHUKa
Tema 2.1 OcHOBBI 31,32,33, 34, 10 [TpakTHueckue 3aHATHUS
4 MKT ¥Y1,¥Y2,B1, By, Pemenue 3amau
JIPo5, JIPo7, na3 43
JIP09 5
Tema 2.2 31,32,33, 34, 8 [TpakTrueckast pabota
ArperatHblie ¥Y1,¥Y2,B1, By, Ne2
5 COCTOSHUS JIPo5, JIPo7, KontposibHbIe Boripock! | 4
Bell[eCTBa JIPo9 nas3 7
PerieHue 3aau 7
Tema 2.3 OcHOBBI 31,32,33, 34, 8 [IpakTrueckue 3aHATUS
TepMOJAVUHAMUKHA Y1,¥Y2,B1, By, PerieHue 3agau
JIPo5, JIPO7, nas 18
6 JIP09 KonTponbHast paboTa 3
«MornekynsapHas 6 BapUaHTOB
dbusuka u 1o 8 3alaHuit
TepMO/IMHAMUKAa»
Pasgen 3 DnekTpogrHamMuKa
Tema 3.1 31,32,33, 34, 10 [TpakTrueckoe 3aHsiTHE
7 OJIeKTpoCTaTUKa ¥Y1,¥Y2,B1, By, Pemenue 3amau
JIPo5, JIPo7, 10




1 2 3 4 5 6
Tema 3.2 31,32,33, 34, 10 IIpakTuyeckas
OneKTpuuecKuii Tok | Y1,Y,, By, By, pabora Ne3
JIPo5, JIPo7, IIpakTueckas
JIPo9 pabora Ne 4
8 IIpakTueckas
pab6ora Ne 5
KoHTposbHbie Bompockl | 9
KontposnbsHas pabora 6 BapuaHTOB
«DeKTpOCTaTHUKa U rno 13
TOCTOSIHHBIA TOK » 3a/IaHUM
Tema 3.3 31,32,33, 34, 12 [TpakTrueckoe 3aHsITHE
9 MarsuTHoe nose ¥Y1,¥Y2,B1, By, Pemenue 3amau 18
JIPo5, JIPo7, nas 5
JIPo9
Tema 3.4 31,32,33, 34, 10 [TpakTrueckoe 3aHsITHE
OJleKTpoMarHuTHasg | ¥Y1,Y2, B1, Ba, Pemenue 3amau
10 WHAYKLUS JIPo5, JIPo7, KonTponbHast paboTa 16
JIPo9 10 Teme MarHurHoe 6 BapUaHTOB
rojie 110 7 3a/laHui
Pa3nen 4 KonebaHusi U BOJTHBI
Tema 4.1 31,32,33, 34, 10 [IpakTrueckoe 3aHsTHE
11 MexaHuueckue Y1,¥Y2,B1, By, PerieHue 3agau
Kosle0aHusa JIPo5, JIPo7, nas 9
JIPo9 6
Tema 4.2 31,32,33, 34, 6 [IpakTrueckoe 3aHsTHE
12 OneKTpomMarHuTHele | ¥Y1,Y,, B1, By, Perienue 3agau 12
Kosle0aHusa JIPo5, JIP07, nas 6
JIPo9
Tema 4.3 31,32,33, 34, 10 [MpakTUueckoe 3aHsiTHE
13 MexaHWUecKue U Y.,¥2,B1, By, Peienue 3aau 14
5/1eKTpoMaruuTHeie | JIPo5, JIPo7, KoutporbHas pabota 6 BApHaHTOB .
BOJHBL 1TP69 «Konebanus» o 10 3apaHuii
Pasgen. 5 Ontuka | 31,32,33, 34, 15 [TpakTHueckoe 3aHsTHe
Y.,Y,,B1, By Perienne 3agau 18
JIPo5, JIP07, V3 3
KonTtpossHast pabota 7 BapUaHTOB
14 JIPo9
«["eomeTpuueckas 1o 3 3ajaHusi
OITTUKA». 6 BapMaHTOB
KonTtpospHast pabota 1o 5 3a/1aHU
«Bo/iHOBAasI ONTHUKA»
O/ieMeHTbI TeOprUur 31,32,33, 34, 10 [IpakTrueckoe 3aHsTHe
15 OTHOCHTEHLHOCTH Y1,¥Y2,B1, By, TecTtupoBanue
JIPo5, JIPo7, nas 10
JIP09 5
Paspen 6 Ctpoenue | 31,32,33, 34, 18 [IpakTrueckoe 3aHsTHe
aToMa U KBaHTOBas Y1,¥Y2,B1, By, PerieHue 3agau 16
16 ¢dusuka JIPo5, JTIPo7, KontposnbHast pabora 6 BapUaHTOB
JIP09 «ATOMHasl U sgiepHasi rno 12
¢busuka» 3a/laHuM
Bcero 184 705




MeTouKa npoBe/ieHUsI KOHTPOJIA 10 NPoBepKe 0a30BbIX 3HAHHI M0 AUCIMIIHHE
(B paMKax aTTeCTaljMOHHBIX MEePOIIPUSITHN)
o cneruansHoCcTH (CITO):
23.02.03 TexHuueckoe 0O6CTy>KABaHUe ¥ PEMOHT aBTOMOOM/IEHOTO TPAHCTIOPTa

Tabmura Ne 1

ITapameTpbl MeTOMKHU

KosmuecTBo 0O1jeHOK Uetblpe
HeyznoBneTrsopurenbHo;
OBJIETBOPUTE/IBHO
HasBanus orjeHOK ya b ’
XO0pO11Io,
OTJINYHO

IToporu onjeHOK

0%-39% Hey0B/IETBOPUTEJIBHO;
40%-69% yznoB/1eTBOPUTE/ILHO;
70%-89% xopoto;
cBbitie 90% - 0TIIMYHO

[Tpenen AUTETBHOCTH BCETO KOHTPOJIS

90 MuHyT

[Ipenen AnUTENILHOCTH OTBETA HA KaXKBIN
BOMNPOC

He YCTaHABJ/IMBAETCA

ITocnemoBaTeTbHOCTL BEIOOpA pa3/iesioB [TocnegoBaresibHast
[MocnenoBaTenbHOCTb BLIOOPKU BOMPOCOB U3 .
CnyuariHas
Ka)XJ|0ro paszesna
[IpennaraemMoe KOM4eCTBO BOIPOCOB W3 3

OJHOI'0O KOHTPOJ/IMPYeMOTI'O pa3zejiad




O1eHOUHbIe CPe/ICTBA /151 TEKYIEro KOHTPOJIsI yCIIeBaeMOCTH
no gucnuiinHe «@U3UKA»

Paszgen 1 MexaHukKa
KoHTponvpyembie KoMreTeHIMM (3HaHUsA, yMeHus): 31,32,33, 34,Y1,¥Y2, B1, By, JIPo5, JIPo7, JIPo9

Tema 1.1 KuaemaTuka
IIpakTHU4YecKoe 3aHsATHE
Lenb: paccMOTpeTh MeTO/bI pellieHusI 3ajau Ha MCII0/Ib30BaHe OCHOBHBIX 3aKOHOB TeMbl KriHeMaTrKa

[Tpumepsl 3a1au PaBHOYCKOpEHHOe [IBU)KeHYe, pa3HOTO YPOBHS C/IOJKHOCTH
YpoBens A

1. CkopocTb aBMXeHus1 aBToMoOusst 3a 40 ¢ Bo3pocsa oT 5 M/c 1o 15 m/c. OmipeieuTe yCKOpeHHe
aBTOMOOUJIS.

2. IBUrasicb CO CKOPOCTBHIO 72 KM/4, MOTOLIMKJ/IUCT IPUTOPMO3U/ 1 yepe3 20 ¢ JOCTUTr CKOpOCTU 36
KM/U. C KaKuM YCKOpeHWEeM OH TOPMO3UJI?

3. Tloe3n nmoAgXOoAUT K CTaHLIMU CO CKOPOCTHIO 21,6 KM/U U OCTaHaB/IMBAETCS yepe3 MUHYTY I0cjie
Hayasia TopMoykeHusi. C KaKUM YCKOPEHUEM JIBUTascs 1oe3/?

4. B Hauane u3MepeHUst CKOPOCTh TeJla PaBHs/IaCh 5 M/C U HampaBjieHa Obisa Ha ceBep. Uepe3 50 c
V3MepeHusl TMOKas3alu, YTO Tea0 [JBUraeTcs CO CKOpocTbio 15 M/c Ha tor. CuuTas [BWKEHUs Tena
PaBHOYCKOPEHHBIM IPSIMOJIMHEMHBIM, ONpe/ie/IuTe ero YCKOpeHue.

5. Tposeiibyc, Tporasich C MeCTa, BH)KETCS C MOCTOSIHHBIM yCKopeHHeM 1,5 M/c’. Uepes CKO/BKO
BpPeMeHHU OH MPHOOpeTeT CKOPOCTh 54 KM/u?

6. Uepe3 CKO/MbKO BpeMeHM OCTaHaB/IMBaeTCs aBTOOYC, eciM ero HauajibHasi ckopocTh 20 m/c, a
yckopenue 1,25 M/c*?

7. JIBUrasicb C yCKOpeHueM 5 m/c? CKOPOCTb KOCMMYeCKOM pakeThbl yBenuuusiach Ha 100 m/c. 3a
KakKoe BpeMsi IPOM30IIJI0 TaKOe U3MeHeHHe CKOPOCTH?

8. Kakyto ckopocTh mprobpeTaeT OTXOSAIINIA OT CTAaHLIMU M0e3[, uepe3 7 C OT Hauasa JIBWKeHUs,
eC/iM ero yckopenue pasHo 0,9 M/c?

9. Kakyo CKOpocTh mprobpeTaeT aBTOMOOU/Ib TIPH TOPMOKEHUH ¢ ycKopeHueM 0,5 m/c? yepe3 10 ¢
OT Hayajia TOPMOJKeHHs1, eC/IM HayajibHasi CKOPOCTh ero Oblia paBHa 72 KM/4?

10. OrnpefiesiiTe CKOPOCTH Tesia MPYA TOPMOXXeHUH C ycKopeHuewm 0,2 m/c? yepe3 30 ¢ oT Havana
TOPMOYKEeHUsI, eC/TH HauasibHasi CKOPOCTB ero Oblyla paBHa 2 M/C.

Yposens B

1. [ITapuk ckaTbiBaeTcs 10 Keynoby amvHou 1,25 M ¢ yckopeHuem 1,6 m/c’. Kakopa CKOPOCTb
I1apyKa B KOHILe »kanoba?

2. XokkelHasl 111aiiba mepeceksia JyiefissHoe Tosie fyiuHON 60 M 3a 3,0 ¢ U octaHoBWIach. Kakast
CKOpOCTh OblIa cooOlijeHa 11atibe KTIOIMKOM XOKKercTa?

3. 3a Kakoe BpeMsi aBTOMOOW/Ib, JIBUTasiCb W3 COCTOSIHUSI TIOKOsI C yckopeHuem 0,6 M/c,
nipoiizet 30 m?

4. CamorieT 1pu OTPBIBE OT 3eMJ/TM UMeeT CKOPOCTh 252 KM/ U poberaeT 1o 6eTOHMPOBaHHOM
nopoxke paccrosinie 700 M. CKOMbKO BpeMeHH TMpofo/bKaeT pa3ber camosier? [IBiKeHHWe cuMTaiiTe
PaBHOYCKOPEHHBIM.

5. HosxHoli TOpMO3 Tpy30BOTO aBTOMOOW/IS CUMTAeTCs WCIPABHBIM €C/Id TIPU TOPMOXKeHHUH
aBTOMOOW/ISA, ABYKYIIErocsi co cKopoctbio 30 KM/4 1O CyXOW M POBHOW JOpOre, TOPMO3HOW MyTh He
nipeBbiaet 9,0 M. Halifjute cCOOTBETCTBYIOLIEE 3TOM HOPME TOPMO3HOE YCKOPEHHE.

6. IIpu Kako¥ Haya/JbHOM CKOPOCTH Ioe3f mnpouzeT nytb 1260 M B Teuennu 60 ¢, 3amensisis
XO0J, C yCKopeHueM 1,5 m/c??



[Tpumeps! 3as1au JIBr>KeHHe TI0 OKPY>KHOCTH C TIOCTOSTHHOM CKOPOCTBIO, PA3HOTO YPOBHS
CJIOXKHOCTH

YpoBens A
YacToTa BpaljeHus BO3AYIIHOIO BUHTa caMmoJieta 25 I'l. 3a Kakoe Bpemsl BUHT COBeplaeT
3000 o60poTOB.
1. Ilepuop BpaieHusi 3eM/iv BOKPYT CBoel ocy paBeH 1 cyT. OmnpeziesiiTe 4aCTOTY ee BpallleHMUs.
2. Koeco coBepimio 15 momHbix 060poToB. OripeiesiuTe ero yrjioBoe repeMelieHue.
3. Koneco paguyca 0,5 m ipokatunocs 100 m. Oripegenure yrjioBoe repemMeliieHye KoJieca.
4. OmnpefiesiiTe yrj0BYH0 CKOPOCTh BpalljeHus KoJieca, ecyiv 3a 60 ¢ Kosieco roBopauviBaercs Ha 207t.
5. YrnoBas ckopocTh 6apabana cerraparopa 900 paz/c. OnipeziesiuTe yrioBoe repeMeriieHre bapabaHa
3a 15 c.
Yposens B
1. [TepBasi B Mupe opbuTanbHasi KOCMUUecKasi CTaHLMsl, 0Opa3oBaHHasi B pe3y/bTaTe CTHIKOBKU
KOCMUUecKuX Kopabsel «Coro3-4» u «Coro3-5» 16 saBapsi 1969 r., umena nepuoy Bpamienus 88,85 MuH u
CPeHIOI0 BBICOTY Haj moBepxHOCThI0 3emsu 230 KM (cuuTaiiTe opouTy Kpyrosoi). Haiiiure cpefHIoH0
CKOpOCTb [IBWKeHHUd CTaHL[MU. Paauyc 3emnu npuHAThL paBHbIM 6400 KMm.
2. NckycctBenHblid cryTHUK 3emu (MC3) gBUKETCS 0 KPYyroBoi opouTe co CKOpocThio 8,0
KM/C C mepuozioM BpaljeHus: 96 muH. OripejenuTe BbICOTY I0JIeTa CIIyTHUKA HaJl MOBEPXHOCTbIO 3eMJIU.
Pagunyc 3emnu npunATh paBHBIM 6400 KM.

3. KakoBa nmHelHasi CKOPOCTb TOYeK 3eMHOM TOBepxXHOCTH Ha mmmpoTe CaHkT-IlerepOypra
(60°) mpu cyTouHOM BpailleHuu 3eMau? Paauyc 3eMu NpuHSTE paBHbIM 6400 KM.

4. [JlormycTUMO /T HacaZIuTh TOUW/IbHBIM KPYT Ha BaJl [BUTaTess, Aenatoriero 2850 060poToB B
MUHYTY, €C/TM Ha Kpyre UMeeTCs LITaMIl 3aBojia «35 M/c, @ 250 Mm»?

5. Ckopoctb moe3zia 72 kM/4. CKOIBKO OOOPOTOB B MUHYTY JieJIalOT Kojeca JIOKOMOTHBA,
paguyc KOTopsix 1,2 m?

6. KakoBa yrsioBasi CKOpOCTb BpalljeHHs KoJieca BeTpOJBUraress, ecjd 3a 2 MUH KOJeco

caenano 50 o6opoToB?

CamocrosTenbHas padora

CamocTosTeNlbHOe M3yuyeHHe yueOHOTO Marepuana. ITowck wHdoOpMaluu Mo 3aZlaHHOW TeMe B
pa3/UUHBIX WCTOYHMKAX. [loAroToBKa K KOHTPOJIbHBIM HCHbITaHUsAM [lonck uHQopmaimu A
BbiMosiHeHUs1 WM/I3 B pa3MuHbIX HCTOUHMKAX, CHCTeMaTU3WPOBATh II0/IyUeHHYH) WH(pOpMaIUuio U
Tpe/iCTaBUTh €€ B BU/le [0K/IaZia B MMCbMeHHOM Gopme 1-2 cTp.

ITepeuyeHb peKOMeHAyeMbIX TéM HHAMBU/Ya/IbHOTO JOMAaIlHero 3aJaHusl:

1. Epunuis! pusnueckux BennuuH B CU;

2. MexaHuyeckoe JBUKeHVe, CKOPOCTb, YCKOPEeHUe, CUCTeMa OTCUéTa;

3. I'paduueckoe n3obpaskeHre pa3IMYHbIX BUAOB MeXaHUUECKUX JABV)KEHUI;
4. @®opmyJibl pABHOMEPHOI'0 U PABHOYCKOPEHHOT'O JIBUKEHUS.

MHCcTpyKIMs 110 BBINIO/IHEHHIO:

1. paboTa BBITIOTHSAETCS CAMOCTOSITE/TLHO.

2. WCII0/Ib30BaTh CIIeLIMa/IbHYIO IMTepaTypy U UHTepHeT-UCTOUHUKHU.

Kpurepuu onjeHku:
1,5 6anna — BbicTaB/sIeTCcsl 00yyJaroIeMycsi, KOTOPbIi PaBUIbHO TTOHUMaeT pojib U MeCTO (U3UKH
B COBPEMEHHOM HayuHOW KapTWHe MHUpa (HU3UYECKYI0 CYIITHOCTb Hab/oJjaeMbIX BO BceneHHOU sIB/IeHUM,
ponb (UMK B (DOPMUPOBAHUM KPyrosopa M (PYHKLMOHAJTbHOM I'DaMOTHOCTH 4YeJiOBeKa /ISl pelLleHUs
TIPaKTHUeCKHX 3a/]au; TIPUMeHsIeT MoJTydeHHbIe 3HaHUs [/is1 00bsICHEHHs YC/IOBUI TIPOTeKaHUsT (PU3UUeCKIX
sIBJIeHMA B TIpUpOJZie W [JI1 TIPUHATUS TPAKTUYeCKUX pelleHWd B IIOBCeJHEBHOM J>KU3HM, YyMeeT
OCYIL[ECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(pOpMAaLd, HeoOXoaumou a1 3(deKTHBHOrO HCIIOHeHUs
NpoeCCUOHANIBHBIX ~ 33Jay, MPO(eCCHOHAaBHOIO W JIMYHOCTHOTO pasBUTWS, JIOTWUYECKW u3jaraer
TI0JIyUYeHHbIe TeOpeTUYeCKre 3HaHUS.
1 6amn — BbicTaBisieTcs 00ydvaroleMycsi, KOTOPbI 10 CyIecTBY OTBeYaeT Ha I10CTaB/IeHHbIE
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BOTIPOC, C HEOOJIBIIMMH TIOTPENTHOCTSMU TPUBOJUT (HOPMY/IHMPOBKHU OTpe/ie/ieHnii, B OTBETe JOMyCKaeT
HebosbIIIMe TTPo6ebl, He CKa)KAIOIIHe ero CO/ep KaHusl.
Hwxke 0,5 6asia olleHKa 00y4aroiemMycsi He BHICTAB/ISIETCH.

Tema 1.2 lunamuka
[TpakTUeckoe 3aHATUSA

Llenp: paccMOTpeTb MeTO[bI pellleHWs 3a/ay Ha WCI0/Ib30BaHUe OCHOBHBIX 3aKOHOB TeMbl

HunuHamuka
IIpuMmepel 3a1au Ha IpUMeHeHre 3aKOHOB HeroToHa. Vcronb30BaHye 3aKOHa 3aBUCUMOCTUA MacChl
Tesla OT CKOPOCTH, Pa3sHOI'0 YPOBHSI CJIOKHOCTU
Yposens A

1. CoOcTBeHHast i/IMHAa KOCMUUecKoro Kopabsst 15 M. OrnpefiesiuTh ero AJIMHy JJ1s
HabmojaTess, HaXOAAIIerocs Ha Kopabiie, U [y HabJTroaTesis OTHOCUTETbHO KOTOPOTo KOpabiib
JIBUJKeTCsl CO CKopocThroV = 1,8 - 1OBE

2. C kakoll CKOpOCTbIO [JO/DKHO JBUTaThCsl Tesno, 4TOObl ero cobcTBeHHasi [JMHa 10
HarpasJ/IeHUIO [IB)KeHUs] YMEeHbIIINU/Iach B 5 pas?
3. C Kakoil cKopocTblo OyZeT [BUraTbCsl KOCMMUECKUH Kopabjb OTHOCHTENbHO 3eMiiy,

NIPUHATOMN 3a HETO/BIDKHYIO CHCTeMy OTCUéTa, ecid XOJ, BpeMeHH Ha Kopabsie 3ameZyMTCs B 2 pasa C
TOYKM 3peHusi 3eMHOro HabmofeHus? Kakoe Bpems mpoiéT Ha 3emse, ecii B KOCMUUECKOM Kopabie,
JBIDKYyIEMCs co cKopocTeroV = 0,8¢ oTHOCHUTebHO 3emiy, NpouzéT 21 roa?

4. [nst Habmofatens, Haxofslerocss Ha 3emie, JIMHelHble pasMepbl KOCMUYeCKOro Kopabiist
TI0 HalpaBJIeHUIO ero JBIKEeHUs COKPaTU/IO0Ch B 4 pa3a. Bo ckosibKo pa3 uyT MejieHHee yackl Ha Kopabiie
OTHOCHUTE/IbHO X0/la YacoB Hab/toieHus1?

5. Yactuia gBrketcs co ckopoctbio V = 0,8c. Bo ckobKO pa3 Macca ABWXKYLENCS YaCTULIbI
Oosiblile eé MacChl TIOKOsI?

6. Kakum ummynbcoM 00/afjaeT 37eKTPOH, Macca MOKosi KoToporo paBHa 9,1-1073kr, mpu
JBWYKEHHUU CO CKopocThio 0,8c ?

7. [TpeamnonoXxumM, 4TO KOCMHUYeCKH Kopabsb Oyayiero, macca koroporo 100T, 1BuraeTcs co
CKOpOCThIO 2 - 108 E OmnpezsieUTh PeIITUBUCTCKYIO MacCy KopaoJis.

8. C KOKOI CKOpPOCTBIO [JOJDKHO JIBUTaThbCsl TeJ0, UTOOBI /17151 HEeIOABW)KHOTO HabJIrojaTesst ero
Macca Obl1a paBHO 5 KT, eC/I Macca ITOKOsI Tejla paBHa 3 Kr?

Yposens B

1. Ha Tteno maccoii 5 Kr mopelcTBoBanmu ropusoHTanbHOM cuaor 4 H. Kakyro ckopocTs
ripuo6peTeT Tesio 3a 10 ¢ TIpU OTCYTCTBUM TPEHUS?

2. [Tox pmeiicTBMEM KakOM CW/Ibl TMPSMOJMHENMHOE [ABWXeHue yactuipl maccod 100 r
OMMChIBAeTCsl ypaBHeHUeM x=1+3t—t2.

3. Ha 6pycok maccoii ml mocTaBneHa Tups mMaccoil m2. C MOMOIIbI0 HUTH, MEPeKUHYTOM

yepe3 010K, OPYCOK C rvpel CKOJB3UT C MOCTOSIHHOM CKOPOCTBIO MO CTO/y. Ha HUTH mozBellleHa yaiika
Maccoi m3 ¢ rupeit m4. Haiitu koadduumenT Tpenus k Mexay O6pyCKOM U CTOIOM.

4. [Ba Tena maccamy ml ¥ m?2 cBsi3aHbl HEBECOMOW U HepacTsDKUMOM HUTBIO U jle)kaT Ha
IJIaIKOM TOpPU30HTAbHOW ToBepXHOCTH. C KakoW cuiod F MOXKHO TSHYTH TiepBoe Tesio, YToOBbl HUTB,
criocobHasi Bbl/iepyKaTh CU/IY HaTsbkeHUs: Tmax, He o6opBanachk? UTo U3MEHUTCS, eC/IU CUITy TIPU/IOKUTD KO
BTOpPOMY Tey?

5. Teso Maccoli m JBWKeTCS 10 FOPU3OHTalTbHOM IMOBEPXHOCTU IOJ, JAelcTBHeM cuibl F,
HarpaBJIeHHOW T107] YIJIOM K ropu3oHTy. Haiitu yckopenue tena. Ilpu kakoii cune Fo apmkeHue Oyzer
pPaBHOMEDPHBIM?



CamocrosTenbHas padora

CamocTosTenlbHOe M3yuyeHHe ydeOHOro Marepuana. Ilouck uHbopmanuu 1o 3aJaHHOW Teme B
pa3/IMYHbIX HWCTOYHMKAX. I[loArOTOBKA K KOHTPOJBHBIM HCIbITaHUSAM [louck uHbopMatmu s
BbIMo/IHeHUs1 W/13 B pas/nMuHbIX HCTOYHMKAX, CUCTeMaTU3UpOBaTh IIOAYYeHHYHO HH(OpMaLUI0 U
Tipe/ICTaBUTh e€ B BU/le [0K/IaZia B MUCbMeHHOM gopme 1-2 cTp.

ITepeueHb peKOMeHAyeMBIX TeM HH/UBHAYa/IbHOI'0 AOMAIIHEero 3aJaHus:

[TonsTHS Beca ¥ CUIIBI TSDKECTH;

HesecomocTs.

IIpumeHeHue 3akoHOB HbI0TOHA, 3aKOHA BCeMUPHOI0 TACOTeHUs.

3akoHbl HbroTOHA.

3aK0H BCceMUpHOro TArOTeHus.

OCHOBHOW 3aKOH pesIITUBUCTCKOM JUHAMUKU MaTepruaJlbHOW TOUKH.
Wmrynse Tesa, paboThl, MOLJHOCTH, MEXaHUUECKOH SHEepPTyu.

. 3aKOH COXpaHeHUs] UMITyJ/IbCa B KJIaCCUUECKOW U PesIATUBUCTCKOM MeXaHHKe.

MHCTpYKIMA 110 BBINIO/THEHHUIO:

1. paboTa BBINOJTHSETCS] CAMOCTOSITENBHO.

2. VICII0JIb30BaTh CHeLjUa/IbHYIO JINTepPaTypy U UHTePHET-UCTOUHUKH.

Kputepuu orjeHku:

1,5 6anna — BeiCTaBsIeTCs 00yJarOMeMyCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAET POJib U MeCTO (DU3UKU
B COBPeMEHHOM Hay4yHOW KapTuHe Mupa (U3UYecKyl0 CYLJHOCTb Habmo/aeMblx Bo BceneHHOM siBleHUH,
ponb ¢u3MKKA B ()OPMUPOBAHUM KPyrosopa M (PYHKL[MOHATbHOM I'PDaMOTHOCTH 4YejiOBeKa /ISl pelLleHUs
NpaKTHUEeCKHX 3a/jay; IPUMeHsIeT Mo/IyueHHble 3HaHUs 11 00bsICHEHHS YC/I0BUM NIPOTeKaHUsl (hHU3MUeCcKUX
SBJIGHUM B TIPUPOZle W [J11 TIPUHATHS NPAaKTUUECKHWX pelleHWd B IIOBCEJHEBHOM JKU3HU, yMeeT
OCYLLIECTB/ISITh TIOMUCK M UCIIO/b30BaHWe HHGoOpMaluy, HeobxoAuMmoi a1 3¢(deKTHBHOrO HCIIOIHeHUs
npodeCCUOHANBHBIX ~ 33Jay, MPO(eCcCHOHaNbHOIO W JIMYHOCTHOTO PasBUTUS, JIOTUYECKU U3jaraer
TI0JIy4eHHble TeOpeTHYeCKre 3HaHUs.

1 6amn — BoicTaBsisieTcss 00yYaroIeMycCsi, KOTOPBIA I10 CYII[eCTBY OTBeYaeT Ha ITOCTaBIe€HHbIE
BOIIPOC, C HeOOJBIIMMU TOTPEeLIHOCTSMU TIPUBOAUT (HOPMY/IMPOBKH OIpejie/ieHNi, B OTBeTe JI0MyCKaeT
HeOosIbITIMe TTPO0OeTbl, He UCKaXKaOIIMe er0 CO/IeP>KaHus.

Hwxke 0,5 6asia orjeHKa o6yyarolieMycsi He BbICTaB/ISIeTCS].

©ONPU AW

Tema 1.3 Ctraruka
ITpakTnueckas padora Nel
no Teme "Omnpe/ie/ieHye IeHTPA TSHKECTH IVIOCKUX (uryp”

Ilesb paGoThI: HAYUUTHCS ONpe/ieNsATh KOOPAUHATHI LJeHTpa TsHKeCTH MI0CKUX (pUryp
HernpaBU/IbHOM TeoMeTpUYecKoi (popMbl MeTO/IOM pas/iesieHusl.

3apaHue: orpe/ie/IUTh [10JI0’KeHHe LieHTpa TsKecTy (urypel. Homep prcyHKa, UMC/IOBbIe JaHHbIe
Pa3/IMUHbIX BapUAHTOB yKa3aHbI B Tabsuiax 1 u 2.

MHCTPYKIUA 110 BBINIOJTHEHHIO

Memod pa3zdenenus. Eciu Teno yzaeTcst pa3fie/liTh Ha Takue 371eMeHTbl, LIeHTPbI TS)KeCTU KOTOPbIX
M3BECTHBI, TO I10JI0)KEHUE L|eHTPa TSUKECTH Tesla MOXKeT ObITh Hai/ieHo.

[TpuBenem dhopMyJibl 7151 ONIpeiesieHUs1 KOOPAMHAT LIeHTpa TSHKeCTU OIHOPOHOIO TVIOCKOTO TeJa:

XAn 2N
IS TIs

rZe Xc, Yc - KOOP/IMHATHI LIeHTPa TSHKECTU OAHOPOAHOrO MI0CKOr0 Tea,
Xk, Yk - KOOPAMHATHI LIEHTPOB TSPKECTH 3/IeMEHTOB 3TOTO Tera,
Ay - TIJI0L[aiu 3TUX 37IEMEHTOB.
[Ipu peltieHuu 3a/1a4u Ha oripe/ie/ieHUe LIeHTPa TSXKeCTU OJHOPO/IHBIX Tesl C/I0XKHOU (PopMbI criefiyeT
MIpU/Iep>KUBATHCA crefyto1ero ropsijiKa:

10

Xc



1. BwiOpate MeTO[, KOTOpPbIM Haubosiee TIPUMEHMM K JaHHOW 3aziaue (MeTOZ, pa30ueHHs] WX METOJ
JIOTIOJIHEHHS]).

2. Pa30uth C/I0KHOE Te0 Ha TIPOCTble 3/IeMEHThI, /i1 KOTOPBIX IIEHTPbl TSDKECTH W3BECTHBI.
3. Beibpath ocu KoopauHatr. IIpy 3TOM He0O6XOAWMO TIOMHUTb, UTO: €C/H Tel0 HUMeeT IJIOCKOCTh
CUMMETPUH, TO €T0 IIeHTP TSDKECTU JIEKUT B 3TOU IJIOCKOCTU; €C/IA TeJI0 UMEeT OCh CUMMETPHHU, TO €ro
L[EHTP TsDKECTH JIEXKUT Ha 3TOW OCH; eC/TH TeJI0 UMeeT LIeHTP CUMMETPHH, TO ero LIeHTP TsSHKeCTH COBTa/IaeT
d LEHTPOM CUMMETDUHU.
4. OripeiemMTh KOOPJUHAThI LIEHTPOB TSDKECTU OTJEMbHBIX ITPOCTBIX Te OTHOCHUTENLHO BBIOPAaHHBIX
OCel.

5. HWcnone3ys ¢HopMmymbl, COOTBETCTBYIOIIME BEIOpAaHHOMY METO/Y, OTpee/UTh NCKOMble KOOPAMHATHI
1[eHTpa TsHKECTH 3a/laHHOTO TeJla.

Tabmuma 1
BapuaHTb! 1 2
CxeMma a, M
1,11,21,31 1 1,5
2,12,22,32 2 2,4
3,13, 23,33 3 1,8
4,14, 24,34 4 4,0
5, 15, 25, 35 5 3,0
6, 16, 26, 36 6 1,2
7,17, 27, 37 7 3,0
8, 18, 28, 38 8 2,0
9,19, 29,39 9 1,2
10, 20, 30, 40 10 1,6
Tabnura 2
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Kpurepuu onjeHku:

5 6a/10B — BLICTaBJIsIeTCsE 00yUaro1[eMycsi, KOTOPbIY MPaBUILHO TIOHUMAaeT POJib U MeCTO (PU3UKHU
B COBPEMEHHOM HayuHOW KapThHe MHUpa (HU3UYECKYIO CYIITHOCTb Hab/oJjaeMbIX BO BceneHHOU sIB/IeHUM,
poib (U3MKKA B (POPMUPOBAaHUM KPYro3opa M (PYHKLIMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [JIsl pelleHust
TIPaKTHUECKHX 3a/]au; IPUMeHsIeT MoJTydeHHbIe 3HaHUs [yisi 00bsCHEHHs YC/IOBUN TIPOTeKaHUsT (PU3UUeCKIX
SB/IEHUM B TpUPOZe W [/ TIPDUHATHS TNPAaKTUUeCKWX pelleHWN B TIOBCEJHEBHOW JKW3HU, yMeeT
OCYILL[ECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(OpMAaL, HeoOXoAauMmou a1 3¢(deKTHBHOTO HCIIOMHeHUs
npoecCUOHAbHBIX  33Jau, Mpo(ecCUOHATbHOIO W JIMUHOCTHOTO PpasBUTHSL, JIOTUUECKHW U3Jlaraer
T0JTyYeHHbIe TeopeTHYecKre 3HaHusl. BbINOTHNUT 3a/laHue TT0JIHOCTBIO0 CAMOCTOSITE/IBHO.

4 6anna — BbICTaB/sieTcsi 0OyuaroiieMycs, KOTOPBIM 10 CYIL[eCTBY OTBeUaeT Ha IOCTaBJIeHHbIe
BOIIPOC, C HEOOJBIIMMH TIOTPELTHOCTSMU TPUBOAUT (HOPMY/IMPOBKH OTIpejie/ieHNi, B OTBETe JIOMyCKaeT
HebouibIMe Tpobeibl, He UCKaXKaloll[|e ero coJiepykKaHus. BBIMO/IHUI 3a/jaHKe ¢ TIOMOLI[bIO TIpeTio/jaBaTers,
HO He MeHee 70%..

3 6ana — BbicTaB/sieTcss 00yuaroIeMycsi, KOTOPbIM He COBCeM TBep/O BiajJieeT MaTepuasoM, Mpu
OTBeTax [OMyCKaeT MaJOCyllleCTBeHHbIe IOTPeliHOCTH, UCKaKeHUs JIOTMUeCKOW MOoC/e/j0BaTeIbHOCTH,
HETOUHYI0 apryMeHTal[Ml0 TeOpeTHUUeCKUX II0JI0O’KeHUM, WCIMbIThIBAeT 3aTpyJHEHUs] MpPU H3/10’KeHUU
Marepuasa. BeimosiHua 3ajaHue ¢ MOMOLLBIO TperiofaBaTessi, HO He MeHee 50%..

2 0a/a — BbICTaB/sieTCsl 00yyaroleMycsi, KOTOPbI He COBCeM TBep/O BiaJieeT MaTepuaioM, Mpu
OTBeTax [OMyCKaeT MaJOCyllleCTBeHHbIe IOTPelHOCTH, WCKaKeHUs JIOTMUeCKOW Moc/e/j0BaTeIbHOCTH,
HETOUHYIO0 apryMeHTaL1I0 TeOPETUUeCKHX MO0JI0KEeHUI U BbINoHUA MeHee 30% 3agaHusl.

Hwke 2 6asioB o1jeHKa 00y4JaroleMycsi He BbICTaBJISIeTCSI.

CamocrosTebHasA padora

CamocrosTennbHOe H3yueHWe yueOHOro Matepuana: MowmeHT cumbl. [lowick wHbopMaLuu 1O
3a/laHHOM TeMe B pa3/InYHbIX UCTOUYHUKAX. [10JroTOBKa K KOHTPO/IbHBIM UCITBITAHUSIM.

Komnsaekm npumepHbix 3a0aHuti 0151 KOHMPO/IbHOU pabombl
o paszeny (Teme): KuHemamuka u ouHamuka

Bapuant Ne 1

Yro Takoe cpeJHSSI CKOPOCTh ABMKeHHUsA? (OObICHUTH CMBIC/T TTIOHSITHSL. )

1. Kakue KuHemaTHyecKWe XapaKTePUCTHUKKM HeoOXOAWMO 3a/iaTh, UTOOBI  OMpee/uTh
MeCTOTI0/I0KeHUe TOUKU TPU PAaBHOMEPHOM /IBUYKeHUU 110 TIPSIMOA?

2. Harmummre Qopmyny pAss1 onpefiesieHUsi CKOPOCTU TPU PaBHOYCKOPEHHOM TPSIMOJTMHEMHOM
JIBIKEHUM MaTepuabHOU TOUKHU.

3. Hapucyiite rpadvk 3aBUCUMOCTH MOJYJisl TlepeMelLeHs] OT BpeMeHU MPU PaBHOYCKOPEHHOM
nBkeHnu. O603HaubTe Ha rpadyKe CKOPOCTh B HEKOTOPBIN MOMEHT BPEMEHH.

4. HanuirTe BTOpOi 3aKOH HbI0TOHA M OMUILIKTE BeJIMUMHBI B HET'O BXOZSIIHE.

5. [daiite onpefenenHrie Ko3dbuineHTy TpeHUs (YKa>KUTe OT Yero 3aBUCHT).

6. YKaKuTe rpaHuLibl IPUMEHMMOCTH 3aKOHa BceMUpHOro TAroTeHusl.

1. HaBcTpeuy Apyr Apyry UAYT NACCaXXUPCKUM 11037, CO CKOPOCThI0 90 KM/U M CKOPBIM T0e3], CO
ckopocTeio 120 km/u. PaccrosiHue Mexay noe3famu 70 kM. Ha KakoM pacCcTOssHUM OT CKOpPOro roesza
JOJDKeH HaxXxOJWUThCs pasbe3f, uToObl Moe3fja pa3ouuiichk 0e3 ocTaHOBKU? Uepe3 CKO/IBKO BpeMeHU
roe3/ia BCTPETATCA?

2. C KaKoM CWJIOW [aBUT Ha JHO KJIeTH WaxThl rpy3 maccor 100 Kr, eciu KieTb NMOAHUMAETCS C

yckopeHuem 24,5 cm/ ¢ ?

Bapuant Ne 2

1. Uto Takoe cpesiHee yckopeHue? (OnpesiesieHre NOHATUSA+H(POpPMYIIa.)

2. Kakue KuHemaThueckre XapaKTepPUCTUKU [BW)KEHHs OJVHAKOBbI JJIg BCeX TOUEK TBepOro
TeJla IBWXKYILerocst IocTynaTe/lbHo?

3. Hanmimte ¢opMyny AJisi orpefiesieHUsl YCKOPeHUs! NP paBHOYCKOPEHHOM TPSIMOJIMHENHOM
JIBYDKEHUM MaTepuaJbHOU TOUKH.

4. HapucyiiTe rpauk 3aBUCHMMOCTHA MOJY/sS TepeMellleHUusi OT BpeMeHW IIpU paBHOMEPHOM
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nBkeHnu. O603HaubTe Ha rpadKe CKOPOCTh B HEKOTOPBIN MOMEHT BPEMEeHH.
5. CdopMynupyliTe NpUHLUIT BEKTOPHOT'O C/IOXKEHHUS CUIL.
6. [laliTe onpefiesieHVe TIOHSITHUIO CUJIA.

1. /IBe BaroHeTKM KaTATC HaBcTpeuy Apyr npyry. CkopocTb ofHoOW BaroHeTku 0,3m/c.
OmnpeziemTh CKOPOCTb BTOPOM BarOHEeTKH, ec/Ti 3a 30CeK. OHU COMM3UINCH Ha 24M.

2. KaHat Bbifiep>krBaeT Harpysky 2,5 kH. C KakuM HarboJIbIIIMM yCKOPeHHEeM MOXXHO TIOJHUMAaTh
rpy3 Maccoii 200 Kr, uToObI KaHaT He pa30pBajCs?

Bapuant Ne 3

1. Uto Takoe nepemeiiienue? (OnpejesieHre MOHATUs+(PopMYJa.)

2. Kakue xapakTepuCTUKM [BW)XXEHUsS OJUHAKOBBI I BCEX TOUEK Bpalalollerocs TBEpAOoro
Tesa?

3. Harmummre dopmyny faasi onpeziesieHUs: repeMellleHrs] IpY PaBHOMEPHOM MPSMOJIMHENHOM
JIBIKEHUM MaTepuabHOU TOUKHU.

4. Hapucyiite rpadyK 3aBUCHUMOCTHM CKOPOCTHM OT BpeMeHU TPy PaBHOMEDHOM [BIIKEHWH.
O6o3HaubTe Ha rpaduKe repemereHue.

5. Hanuimmre 3aKoH 11 CA/bl TPEHHS Y OTMULLMTE BeJIMUUHBI B HETO BXOZSIIIE.

6. [lariTe onpesiesieHre CUle YIIPYTOCTH (YKaKUATe OT Yero 3aBUCHT).

1. Teno, nmerolllee HavaabHYI0 CKOpOCThb 20 M/c U yckopeHue 0,5 M/C, HaUMHaeT ABUraTbCS U3
HEKOTOpPOU TOYKU IO NpAMOMHeHHOMY nyTH. Yepe3 20 ¢ U3 3TOM Ke TOUKU BCJIe[, 3a MEepPBbIM TeJIOM
HauyMHaeT JIBUraThCsl IPyroe Tejlo C HaualbHOW CKOPOCTb 5 M/C M ycKopeHueM 2 m/c. Uepe3 CKOJIBKO
BpeMeHH BTOPOe TeJIO IOrOHUT IepBoe?

2. I'py3 maccoit 50 Kr MoAHAT NPy MOMOIIM KaHaTa BepTUKaAbHO BBEPX B TeUeHHe 2C Ha BbICOTY
10 M. Oripe/ie/TUTh CUJTY YIIPYTOCTU KaHATa, eC/TU IBUKeHUe TPy3a ObLIO paBHOYCKOPEHHBIM.

Bapuant Ne 4

1. Yto Takoe MrHOBeHHOe yckopeHue? (OrpezeneHue NoHATUsA+(opmyna.)

2. Kake KHHeMaTHUeCKHWe XapaKTepUCTUKU HeoOXOAWMO 3a7iaTh, UTOObI — OIpe/eUTh
MeCTOI0/I0KEHNEe TOUKU [PU PaBHOYCKOPEHHOM JIBM)KEHUU T10 MPSIMOM?

3. Hanumimre dbopMysny CBs3U MOJYJIs YIJIOBOM CKOPOCTH C MOZY/eM JIMHeMHON CKOPOCTH TIpU
JIBIDKEHUM MaTepuabHOM TOUKU M0 OKPY>KHOCTH.

4. Hapucyiite rpaduk 3aBUCHUMOCTH CKOPOCTU OT BPeMEHHU TPU PaBHOYCKOPEHHOM [IBHKEHUMU.
O6o03HaubTe Ha rpaduKe repemMelrieHre U YCKOPeHHUe.

5. Hanummre TpeTtuii 3aKkoH HbrOTOHA POU/ITFOCTPUPYUTE PUCYHKOM.

6. [aliTe onpeieneHre KO3(PUIMEHTY )KeCTKOCTH (YKaXKUTe OT Uero 3aBUCHT).

1. I3 Touek A v B, HaXoAAIMXCA Ha pacCTOSHUM SM., B OJHOM HarlpaB/leHUY Hayau JBUraTbCs
JBa 1mapuka. CKOpoCTb OJJHOTO 1Lapuka 2m/c, apyroro 1,5M/c. Uepes Kakoe BpeMst OZIVH LLIApUK [JOTOHUT
npyrou? Ha kakoMm paccrosHuu oT A 1 B niponsolizieT cToKHOBeHHe?

2. C Kakoli MWHMMa/JbHOW CWIOH, HarlpaB/eHHOM TOPWU30HTAIbHO, HY)KHO TpHKaTh TJIOCKUAN
OpyCOK K CcTeHe, UTOOBI OH He COCKOJIb3HY/ BHM3? Macca 6pycka 5 Kr, KO3(hGUIIMeHT TPeHUs] MeXAy
CTeHKOU u 6pyckom paseH 0,1.

Bapuanrt Ne 5

1. Yrto Takoe mpoiieHHbIM nyTh? (OrnpegeneHue noHATUs+(opmyiia.)

2. Kakne KnHeMaTW4yeCcKre XapaKTepUCTHKH HeoOXOAWMO 3a/1aTh, UYTOOBI OMpee/IuTh CKOPOCTb
TOUKH [PY HePaBHOMEPHOM /IBU)KEHUH IO NPSIMOM?

3. Hanmimte Qopmysny CBSI3M MOZY/sl YIJIOBOM CKOPOCTH C MOZYJIEM LIeHTPOCTPEeMUTETbHOI0
YCKODPeHUsI Y IBWKEHUH MaTepUaIbHOM TOUKH 10 OKPY>KHOCTH.

4. Kak no rpaguky 3aBUCMMOCTH CKOPOCTHU OT BpeMeHU HallTu ycKopeHue Tesia? Hapucyii Te sToT
rpaduk.

5. Hanmmmre 3akoH ['yKa U1 onuiimTe BeJIMYUHbBI B Hero BXoduue. +PUCYHOK.

6. laliTe onpe/iesieHrie MHEPTHOM Macce.

1. ABTOMOOW/L IBUTAeTCS PABHOMEPHO, TIPOXO/IS 3a KaKzable 5 ceK. pacctosiHue 60M. 3a
KakKoe BpeMsi aBTOMOOW/Ib CMOXKeT OCTAaHOBWUTBHCS M KaKOW MyTb TNPOWJET [0 OCTaHOBKH, eciu Oyzaer
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TOPMO3UTBCSA C yCKOpeHueM 2 M.?

2. [MTapaurtotct maccod 80 Kr, OTAENMBLIMCH OT TOKOUBILErOCS OTHOCHTENbHO 3eM/H
BeprosieTa, yepe3 10 ¢ mpuobpen ckopocth 60 m/c. OmnpesieTUTh CUTy COTIPOTUB/IEHUST BO3/lyXa, CUMTas
ee MOCTOSIHHOM.

Bapuant Ne 6

1. Uto Takoe cuctema oTcuera? UTo B Hee BXOJUT?

2. Kakue KuvHemaTHMueckue XapaKTepUCTHMKM HeoOXoguMo 3ajaTh, 4YTOOBI  OINpefennThb
NIPOW/IeHHBIN YT IIPY HePaBHOMEPHOM /IBM)KEHUH T10 MPSIMOU?

3. Hamvmmre  dopmyny a8 omnpefie/ieHUss  [epeMellileHWss IIPU  PaBHOYCKOPEHHOM
NIPSIMOJIMHEMHOM [IBM)KEHUU MaTepUabHOU TOUKH.

4. HapucyiiTe rpauk 3aBUCMMOCTH MOZYJISl lepeMellieHHs] OT BpeMeHU IIPYU paBHO3aMe//IeHHOM
nBwkeHnd. O603HaubTe Ha Tpadrike CKOPOCTb B HEKOTOPBIA MOMEHT BPEMEHH.

5. Hanmimre 3akoH BceMypHOro TAroTeHUs 1 ONUIINTE BeJIMYKHBI B HEr0 BXos1ye. +PUCYHOK.

6. [laliTe onpefiesieHue TshKeaen macce.

1. IBa aBTOMOOM/ISI BLIXOJAT W3 OJHOTO TYHKTAa B OJHOM HaripaB/ieHMU. BTopoi aBTOMOOHUIH
BBIXOUT Ha t = 20 c mo3sxe nepBoro. Oba JBMKYTCS PABHOYCKOPEHHO C OZIMHAKOBBIM YCKOPEHUEM d =

2
0,4 mM/c” . Yepe3 CKOJIbLKO BpeMeHH OT Hauasa JBM)KeHHsI 1ePBOro aBTOMOOW/ISI pacCTOsIHUE MEXXAY HUMHU
okaxetcs S = 240 m?

2. DJIeKTPOBO3 Ha TOPU30HTA/IBHOM ydacTKe NMyTH JauHOM 600M pasBHBaeT NMOCTOSIHHYIO CHUIY

Taru 1,47-10° H. CKOpoCTh T0e3ga Bo3pacTaeT Npu 3ToM 0T36 KM/u 10 54 km/d. OmpejenvTh CHIy
COTIPOTHBJIEHUS ABW)KEHHIO, CUMTas ee MOCTOSIHHOM. Macca noe3za 1000T.

Kpurepuu onjeHku

5 0a/yI0B OIleHKa «OTJIMUHO» — BBICTaB/sseTCsl 00yuaroiieMycsi, KOTOPbIM MpaBW/IbHO TOHUMaeT
poJib ¥ MecTO (PU3MKK B COBPEMEHHOUW HayYyHOM KapTHHe MHpa (U3HUeCcKyI0 CYIITHOCTb HabJIF0/laeMbIX BO
BcenenHoli siBneHud, ponb GU3MKKA B (OPMUPOBAHMU Kpyro3opa W (PyHKI[MOHAJIbHOW TPaMOTHOCTH
yesloBeKa /sl pellieHrsl PAaKTUYeCKHX 3a7iay; TIPUMeHsIeT TIoTyueHHble 3HaHUs 711 00bsCHEHHUS YCIOBUI
NpoTeKaHus (pU3NUecKUX SIBJIEHUU B MPUPOJE U JJ1s PUHATHUS NPaKTUUECKUX pelleHHuld B MOBCeJHEBHON
JKW3HU, YMeeT OCYIIeCTB/IATh TOMCK U WCIO/b30BaHWe HH(OpMayH, HeoOxoaumon s 3¢GheKTHBHOrO
WCTIOJIHEHUsT TPo(eCcCUOHANBHBIX 33/jad, Mpo(ecCMOHATBHOIO W JIMUHOCTHOTO PpasBUTHS, JIOTUYECKU
y3jiaraeT TOJlyueHHble TeOpeTUUecKue 3HaHWs. BBIMONMHWA 3ajjaHue T0/IHOCTBI0 CaMOCTOSITE/IBHO.
MpaBWIBHO U KOPPEKTHO pelLleHo 7-9 3a/jaHuij;

4 fa1a OIeHKA «XOPOILO» — BBICTAB/ISIETCS] 00yUaromeMycsi, KOTOPBIM 10 CyIIeCTBY OTBeuaeT Ha
TOCTaB/IeHHbIe BOIPOC, C HEeOOJBIIMMU TIOTPeIIHOCTSMH TIPUBOJUT (OPMY/TUPOBKU OIpe/iefieHul, B
OTBeTe [OTMyCKaeT HeOosblve Mpobesnbl, He MCKaKaloIIe ero COZAep’KaHWs. MPAaBUIbHO W KOPPEKTHO
pellieHo 5-7 3a/laHui;

3 Ga/1a OlleHKa «y/JOBJIETBOPUTEBHO» — BBICTAB/IAETCS OOyUaroIeMycsi, KOTOPbIM He COBCEM
TBEp/I0 B/aZileeT MaTepuajoM, MpU OTBeTax JOMyCKaeT Ma/oCyIeCTBEHHbIe MOrPeLIHOCTH, HWCKa)KeHUs
JIOTUUEeCKOW MOoC/Ie/l0BaTe/IbHOCTH, HETOUHYH) apryMeHTalldi0 TeOPeTUUYeCKUX I0JIO)KEHWM, UCTIBITHIBAeT
3aTpyJHEeHUs MIPY U3J/I0’KeHUU MaTepuasa. BbICTaB/ISIeTCS CTYAEHTY, eC/Id MPaBUIbHO U KOPPEKTHO pelleHo
3-5 3a/1aHul;

2 Ga/a — BbICTaB/sieTCsl 00yyaroleMycsi, KOTOPbI He COBCeM TBep/O BiaJieeT MaTepuaioM, TMpu
OTBeTax [OMyCKaeT MaJOCyllleCTBeHHbIe IOTPelHOCTH, UCKaKeHUs JIOTMUeCKOW MOoC/e/j0BaTeIbHOCTH,
HETOUHYIO0 apryMeHTal1I0 TeOPETUUeCKHX M0JI0’KEHHUM MPaBUIbHO U KOPPEKTHO MeHee 33a/laHuH.

Hwke 2 6asioB o1jeHKa 00y4JaroleMycsi He BbICTaBJISIeTCSI.
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Pa3fen 2 MonekynsapHas (pu3uKa U TepMOHAMHKA
KoHTponupyemble KomreTeHLIMH (3HaHUS, yMeHUs): 31,32,33, 34,Y1,Y2, B1, By, JIPo5, JIPo7, JIPo9

Tema 2.1 OcaoBbl MKT
[IpakTrueckue 3aHATUS
Lenb: paccMoTpeTs MeTO/bI pellieHus 3a/jay Ha UCTI0J/Ib30BaHNe OCHOBHBIX 3aKOHOB T€MbI
«OcHoBbI MKT»
[Tprmepsl 3azau o Teme: Macca u pasmep MoJjiekysi, OcHoBHOe ypaBHeHue MKT,
["a30BbIe 3aKOHBI, ypaBHeHHe COCTOSIHUS Tasa.

1. Bbrunc/miite Maccy 1 00béM 6 + 10% MOJIeKYJ/1 KUC/IOPOZa TIPA HOPMa/bHbBIX YC/I0BUSAX.

2. KakoBa macca 50 Moseit yriekucaoro rasa?

3. OmnpefennTb MacCy OZHOM MOJIeKY/bI Kucnopoga. OnpezieuTh KOJIMUECTBO BellecTBa B 5 KI
KUCJI0pOJa.

4, Macca 14,92 = 10*° Mo/IeKy/T MHepTHOTO ra3a cocTaB/sieT 5 Kr. Kakoif 3To ras?

5. BbruncmuTk Maccy v 06béM 5 = 10 Mosteti ammuaka (NH3z) 1py HOPMa/IbHBIX YC/IOBUSIX.

6. [Ipy K“30XOpHOM OX/aXKAEHUW HealbHOro rasa, B3droro mnpu Temreparype 480 K, ero
JlaB/ieHre yMeHbIINU/I0Ch B 1,5 pa3a. Kakoii ctana KoHeyHasi TeMriepatypa rasa?

7. a3, nmeronMii HayasbHOE [aBjieHWe 18 aTM, TepeTeKaeT MO COeAWHUTETbHOU TPyOKe W3

6a/ioHa eMKOCTBIO 45 1 B IpYroi, COBepIlleHHO MycTol 0anioH eMKocThio 15 1. Kakoe ofiiiee /aBieHre
YCTaHOBUTCS B Da/yIOHAaX, eC/Iv TeMIlepaTypa OCTaHeTCsl HeM3MeHHOM?

8. Kakoii 06beM 3aHuMaeT 825 1 a3ota npu temrneparype 35 C u gaBieHuu 12 at?

9. Bo3nyx mog mopiiHem umen oobem 200 cm mpu gaenenuu 760 mm pr cT. [Ipu Kakom
JIaBJIEHUH 3TOT BO3/yX 3aiimeT 06bem 130 cM, ecsiv ero Temriepatypa He U3MeHUTCS?

10. [Tpu temmeparype 727 C ra3 3aHuMaer obobem 8 1 u mpousBoAuT Aasienve 2*10 ITa Ha
cTeHKe cocyja. [1py KakoM JjaB/ieHUu 3TOT Ta3 npu Temrepatype -23 C Oyaer 3aHuMath 06vem 160 1?

11. Cocypn, copepkamui 12 1 rasa mpu JaBjieHUd 4 aTM, COEJUHSIOT C MYCTbIM COCYZOM
o6beMom 3 j1. HaliTi KoHeuHOe 3HaueHUe, eC/IU TemMriepaTypa He MeHs1ach.

12. Bbrunc/mmte MOSpHYI0 Maccy OyTaHa, 2 J KOTOPOTO TIpy Temreparype 15 °C u paBnenun
9%10* I1a umetor Mmaccy 4,2 1.
13. B xkocmuueckoM Kopabsme «BocTok — 2» ObUIO CO3/jaHO aTMocChepHOe [aBJIeHUe.

Temmniepatypa B Kopabse Bo Bpemsi mosiera kKosiebamack oT 10 C go 22 C. Ha CKOJMBKO TIpM 3TOM
W3MEHWIOCh JlaBjieHue?

14. Kakoii 06beM 3aHuMaeT 12 1 a3ota ripu gaBiaeHun 30 at™ u Temrieparype 0 C?

15. Bopopoz ripu gaBnenuu 50 at u 0 C 3aronHsieT 6anioH BMecTuMocThio 60 /1. KakoBa Macca
3TOro rasa? Kakoii 00beM OH 3aHUMaeT TP HOPMasbHbIX YCIOBUSIX?

16. [Tpu Temnepatype 52 C maBneHue ra3a B 6auioHe paBHo 2*10 ITa. Tlpu Kakoli Temriepatype
ero faeyeHue 6yzaer papHo 2,5%10 I1a?

17. OrnpezseuTh Haua/lbHYK) TeMIlepaTypy ras3a, ec/d IIpU H30XOPHOM HarpeBaHWM [0
Temreparypsl 580 K ero zasieHve yBejMuniocsh B JBoe.
18. OrnpefieTUTh HavalIbHYIO U KOHEUHYIO TeMIepaTypy WeanbHOro ras3a, ecyid pu n300apHOM

oxnaxaeHnH Ha 290 K ero o6beM yMeHbILIN/ICS BABOE.

19.  [aBnenwe ra3za mpu 20 C paBHo 80 mm pt cr. KakoBo OyzeTr naBneHue rasa, eCjid ero
HarpeTh MpU TTOCTOSTHHOM 06BeMe 10 150 C?

20. [Ipy n3menenun temnepatypsl rasa ot 13 C go 52 C ero gasjeHve NOBBICUIOCh Ha 117 MM
pT cT. Haiit mepBoHaua/ibHOe JiaB/ieHHe Tra3a, ecjid ero 06bemM He U3MeHUICS.

21. a3 mipu maBnenun 745 mm pt ¢t u nipu Temreparype 20 C umeer oobem 164 cm. Kakoit
00beM TOM >Ke MacChl ra3a Mpu HOPMasbHBIX YCIOBUSIX?

22. MaHomeTp Ha GajIoHe CO CXKaTbIM Ta3oM mpu TemrepaType 18 C roka3sbIBaeT [aBeHHE
8,4*10 . Kakoe mapyieHve OH OyzeT MoKa3biBaTh, €C/IM TemriepaTypa MOHU3UTCS o -23 C? V3MeHeHHEM
eMKOCTH OarioHa BCIeACTBHE OX/IaXK/eHUs TIpeHeOpeub.

23. Kakoii 06beM 3aHrMaeT 1Kr Kucaopo/a nipu temrmepatype 273 K u gaBnenuu 8*10 ITa?
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24. OnpefeiTh JaBjieHWe 4 KI' KUC/IOPOZA, 3aK/JKOUEHHOrO B COCYJ, eMKOCTbIO 2 M, IpU
TemnepaTtype 29 C.

25. [Ipy K“30XOpHOM HarpeBaHWM HJeaqbHOrO rasa , B3gToro mnpu temreparype 320 K, ero
JaByeHue yBeanuuaock ot 1,4*10 go 2,1*10 I1a. Kak u3smMeHunacky Temrieparypa rasa?

26. OmnpefeniTb MacCy YTJeKHUC/IOTO Tas3a, Haxogsilerocs B OammoHe eMkocTeio 4051 mpu
TeMrepaType 130C.,£[aBneHI/1e rasa 2,7¢10°Ta

27. [Top xakvMM JaBeHueM HaxozuTcsl auetuneH C,H,, 271 KoToporo mpu temrieparype 17°C
HUMeroT Maccy 42r?

28. Ornpenenvts TeMriepatypy ammuaka NH3s, a macca nof faBieHueM 2,1010°Ta,ec/it 06BbeM
€ero 0,02M3, a macca 0,03kr.

29.  Ilpu aBTOreHHOM CBapKe MCIMO/b3YIOT CXKATbIM KUC/IOPOJ, KOTOPBIN XpaHUTCs B OasioHax
emkocTbio 201, IIpu 17°C paBnenue B Ganmone 100at. Kakoii 06beM 3aiiMeT 3TOT KHCIOpOZ, TIpU
HOPMaJIbHBIX YC/IOBUSIX?

30. B 6awioHe eMKoCTbIO 6071 Haxoautcss 265r rasa mpu Temmeparype 0°C ¥ JaBieHHH
5010°[Ta. KakuM ra3oM HaroHeH 6a/ioH?

CamocrosTenbHas padora

CamocTosiTenlbHOe U3ydyeHHe yuebHOro marepuana. ITowck uHdopMaluu 1Mo 3aZlaHHOM TeMe B
pa3/IMUHBIX UCTOUHMKaX. [loArOTOBKAa K KOHTPOJIbHBIM UCHbiTaHusM [lowick uHdopmaimu s
BbIMOJIHEHUs W/I3 B pas3/MyHbIX HCTOUHMKAX, CHCTeMaTU3WpOBAThb II0JIyUeHHYI0 WH(QOpPMaLUI0 |
Tipe/ICTaBUTh e€ B BU/le [0K/IaZia B MUCbMeHHOM gopme 1-2 cTp.

Ilepeyenb peKoMeHAyeMbIX TeM HHAMBHU/Ya/IbHOI'0 JOMAaIlIHero 3a/JaHus:

1. OCHOBHBIE MOJIOXKEHUST MOJIEKY/ISIPHO - KWHETUUYEeCKOU TeOPUM CTPOEHHs BellleCTBa.
2. OcHoBHbIe ¢yHAaMeHTalbHble KOHCTaHThl MKT.

3. WpeanbHbIM ras.

4. IlTkane! U3MepeHUs TemIeparypbl.

5. I'a30Bble 3aKOHBI.

NHcTpyKIiys 10 BHINIO/IHEHHUIO:

1. paboTa BBITIOJTHSETCSI CAMOCTOSITE/IBHO.

2. WCII0JIb30BaTh CleLhalbHYI0 JIUTePaTypy U UHTEPHET-UCTOYHUKH.

Kpurtepuu oneHku:

1,5 6anna — BeiCTaB/sIeTCs 00yJAIOIIEeMYCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAET POjib U MeCTO (DU3UKU
B COBPeMEeHHOM Hay4yHOW KapTuHe Mupa (M3UUYecKyl0 CYLJHOCTb HabmozaeMblx Bo BceneHHOM siBleHUH,
ponb ¢u3MKKA B ()OPMUPOBAHUM KPyrosopa M (PYHKL[MOHATbHOM I'DaMOTHOCTH 4YejiOBeKa /ISl pelleHUs
NpaKTHUeCKHX 3a/jau; IpUMeHsIeT Mo/IyueHHble 3HaHUs /11 00bsICHEHHS YC/I0BUM TIPOTeKaHUsl (hHU3MUeCcKUX
sBJIEHUA B TIpUpPOZe M JJIl TIPUHATUSL TPAKTUYECKUX pelleHUd B TIOBCEJHEBHOM >KU3HM, yMeeT
OCYLLIECTB/ISITh TIOMUCK M UCIIO/b30BaHMe HHGOpMaLy, HeobxoAuMoi a1 3(deKTHBHOro HCIOMHeHUs
npodeCCUOHANbHBIX ~ 3aJay, MPO(eCcCHOHaNbHOIO ¥ JIMYHOCTHOTO PasBUTWS, JIOTUYECKU U3jaraer
T0JIyYeHHble TeopeTHYeCKUe 3HaHUsl.

1 6amn — BoicTaB/isieTcs 00yYaroeMycCsi, KOTOPBIA I10 CYI[eCTBY OTBeYaeT Ha IIOCTaB/Ie€HHbIE
BOIIPOC, C HeOOJBIIMMU TOTPEeLIHOCTSMU TPUBOAUT (HOPMY/IMPOBKH OIpejie/ieHi, B OTBeTe JI0MyCKaeT
HebosIbITIMe TTPO0eTbl, He UCKAXKaOIIMe er0 CO/IeP>KaHus.

Hwxke 0,5 6asia orjeHKa o6yyarorieMycsi He BbICTaB/ISIeTCS].
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Tema 2.2 ArperaTHble COCTOSIHUA Bell|eCTBa

IIpakTHyeckas padora Ne2
Omnpe/ie/ieHHe 0THOCUTETbHOM BJIQKHOCTH BO3/yXa

Llenb paboTel: I3MepUTh OTHOCHUTEBbHYIO BIAKHOCTh aTMOCGHEPHOTO BO3/[yXa U B/IAXKHOCTh
BO3/lyXa B TIOMeI[eHUH. Y 0eIUThCSI B TOM, UTO OTHOCHTE/IbHAS B/IAXKHOCTh B/IUSIET Ha )KU3HEJesITeIbHOCTh
yesioBeKa.

OOGopyoBaHMe: TICUXPOMETP, TICUXpOMeTprUYecKast Tabuiia.

TeopeTHUeCKHe OCHOBbI pabOThI.

OTHOCI/ITEHBHaﬂ B/IA’)KHOCTH — HDTO OTHOLIeHHue IIJIOTHOCTU BO,E[HHOFO Hapa, CO,qep)KaH.IerOCH B
B03,11yxe, K ITJIOTHOCTU HaCbIH.IeHHOFO Hapa HPI/I ,[[aHHOﬁ TeMl'IepaType, BBIPa)KeHHoe B HPOHEHTaX
o= 2100 %
=3

'me @- oTHOCUTeNbHAs! BA&XHOCTb, p- TUIOTHOCTh BOJSIHOTO Tapa NMpU HEKOTOpPOW TeMIiepartype,
p0 - IJIOTHOCTB HaCBILLEHHOrO I1apa IPH TOM JXe TeMIreparype.

KomdopTHOM  BA@KHOCTBIO  [i/Ii  HOPMalbHOM  JKU3HEJEeSITeIbHOCTU  4YejioBeKa  SIBJISIeTCS
OTHOCHUTe/TbHAasA BAaXXHOCTh OT 40 1o 70%.

[nsi u3MepeHHs BIaKHOCTH BO3/lyXa WCIIO/IB3YIOT U3MepuTe/bHble TPUOOPBI — TUTPOMETPBHI:
BOJIOCHOM Y TICUXPOMeTPUUYECKUM.

B ncuxpometpe ectb ABa TepmomeTpa. OfuH - OOBIYHBIM, ero Ha3bBalOT CyxuM. OH W3MepsieT
TeMIlepaTypy OKpYy)Katoilero Bo3gyxa. Kosba gpyroro TepmomMeTpa oOMoTaHa TKaHeBbIM (UTUIEM U
OIyIlleHa B eMKOCTb C BOJOU. BTOpoM TepMOMeTp NOKasbIiBaeT He TeMIlepaTypy BO3ZyXa, a TeMIeparypy
BJIQ)KHOTO (PUTWJIS, OTCIO/la U Ha3BaHUe yB/laKHEHHbIM TepMoMeTp. UeM MeHbllle BlIaKHOCTb BO3/lyXa, TeM
VHTEHCUBHee WCIapsieTcsl Bjara w3 (QuTHis, TeM Oosblilee KOMAYECTBO TETUIOTHI B €JUHUL]Y BpeMeHHU
OTBOJIMTCSI OT YBJIaXHEHHOTO TepMOMeETpa, TeM MeHbllle ero TOoKa3aHHWsl, C/e[j0BaTe/ibHO, TeM OoJibliie
PasHOCTb MTOKa3aHWUM CYXOro U yB/I&KHEHHOI'O TePMOMETPOB.

i =

X
“©
]
w
-
]
=
i
"
]
i
]
]
]

Xop paboTbl

V3yunTh yCTPOMCTBO TNCUXPOMETPA, COCTOSIIEr0 M3 ABYX TEPMOMETPOB U TCMXPOMETPUYECKOH
TaOJTUIIBI.

CMOUMTH LIApUK BI&)KHOIO TEPMOMETPA U BblZlep>KaTh MCUXPOMETP 2-3 MUHYTHI B TIOMEL|eHUH.

W3meputh TemnepaTypy CyXoro TepMoOMeTpa.

V3MepuTh TeMIiepaTypy B/IaXKHOT'O TEPMOMETPa.

Onpezfie/TMTh OTHOCHUTE/LHYIO BIQKHOCTH BO3/yXa, WCIOb3ys TICUXPOMETPUUECKYIO TalOJHUITy
(Tabnuua 2). Inst 3TOTO:

a) HAlTH TeMIiepaTypy CyXoro TepMOMeTpa M0 BePTUKA/ILHOM IIKajie TabJTUIbI 2,
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0) HaliTH pa3HUITY MIOKa3aHUI CYyXOTO U BJIA)KHOT'O TEDMOMETPOB,

B) Ha [epeceueHny 3TUX MoKa3aTesield HalTU NCKOMYIO BIa)KHOCTb.

[ToBTOPUTH OMBIT HA OTKPLITOM BO3ZAyXe

Bce u3mepeHHbIe U TTOJTyYeHHbIe JJaHHbIe 3aHeCTH B Tabuiy 1

CpaBHUTbH OTHOCUTE/TbHYIO BIAYKHOCTh @1 U @2 ¢ COOCTBEHHBIMU OIIYIIIEHUSIMU KOM(MDOPTHOCTH.
Cpenatb BbIBOJ, O TOM, KaK B/IMSIET BJIaXXKHOCThb Ha JKU3HEesITe/IbHOCTh UeoBeKa.

OTBeTUTH Ha KOHTPOJ/IbHBIE BOMPOCHL.

Tabmmma 1.
Ne TemnepaTypa OTtHOCHTe/bHas
TemniepaTypa Cyxoro PasHoCTb
omnbITa o BJI&YKHOTO . | BI@XKHOCTb
TepMomeTpa tcyx C 0 T0Ka3aHuu
TepMmometpa tea "C BO3/yxa
Tabwmra 2.
ITcaxpomerpuueckas TabIHIIA
t PazHocTh ToKA3aHHI CYXOTI'0 H BJIAKHOTO
CVX. TEPMOMETPOB
TEpM
C| 0 1 2] 3 4 5 6 7 8
15(100|90 |80 |71 |61 |52 |44 |36 |27
16| 100| 90 |81 |71 |62 |54 [45 [37 |30
17|100| 90 |81 |72 |64 |55 [47 |39 |32
18| 100| 91 |82 |73 |64 |56 [48 |41 |34
19(100| 91 |82 |74 |65 |58 [50 |43 |35
20(100|91 |83 |74 |66 |59 |51 |44 |37
21(100|91 |83 |75 |67 |60 |52 |46 |39
22(100|92 |83 |76 |68 |61 |54 |47 |40
23(100|92 |84 |76 |69 |61 |55 |48 |42
24 (100|192 |84 |77 |69 |62 |56 |49 |43
25|100]92 |84 |77 |70 |63 |57 |50 |44
KoHTposbHbIe BOIIPOCHL:
1. YTo Ha3bIBaeTC OTHOCUTEBHOW B/Ia)KHOCTBIO?
2. [1pu Kakoi BIa)KHOCTHA TEPMOMETPHI OKaXKYT OIMHAKOBYIO TeMIepaTypy?
3. Kakwuie mpubO0pBI CtyKat Jjisk U3MePeHUs1 OTHOCUTETbHON BIaKHOCTH?
4. Kakast Bna)xHoCTh Heob6xojuMa Ji7isi HOpMasTbHOM >KHU3HeesiTe/TbHOCTU YesioBeKa?

Kpurepuu onjeHku:

1,5 6as1a — BeICTaB/IsIeTCsT 00yUaroIeMycsi, KOTOPbIA MPaBUIBLHO MOHUMAeT POJib U MeCTO (PU3UKU
B COBPEMEHHOUM HayuHOW KapThHe MHUpa (U3UYECKYI0 CYIITHOCTb Hab/oJjaeMbIX BO BceneHHOU sIB/IeHUM,
poib (U3MKKA B (POPMUPOBAHMM KPYro3opa M (PYHKLMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [sl pelleHust
TIPaKTHUEeCKHX 3a/]au; IPUMeHsIeT MoJTydeHHbIe 3HaHUs [/isi 00bsICHEHHs YC/IOBUM TIPOTeKaHUsT (PU3UUeCKIX
SB/IEHUM B TIpUPOZle W [/ TIDUHATHS TNPAaKTUUeCKWX pelleHWH B TIOBCEJHEBHOM JKW3HU, yMeeT
OCYIL[ECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(OpMAaL, HeoOXoaumon a1 3¢deKTHBHOrO HCIIOMHeHUs
npoeCcCUOHANBHBIX ~ 33Jau, Mpo(ecCUOHATbHOIO W JIMUHOCTHOTO PpasBUTHS, JIOTUUECKHW U3Jlaraer
TM0JTyYeHHbIe TeopeTHYeCcKre 3HaHusl.

1 6amn — BbicTaBsieTcss 00yuaroleMycs, KOTODBIM: IO CYIIeCTBY OTBeuaeT Ha I0CTaBJ/ieHHbIe
BOIIPOCHI, C HEOOBIIMMY TIOTPELIHOCTSMH TIPUBOAUT (DOPMY/TMPOBKH OTpe/ie/IeHHi, B OTBeTe /0MyCKaeT
HeboibIe TTpo0esibl, He UCKa)KaroIIe ero Co/lep>KaHusl.

0,5 6as1a — BbICTaB/IsIETCSE 00yUarOIeMYCsl, KOTOPBIN He COBCEM TBEPZO BJafieeT MaTephasioMm, Ipy
OTBeTax JOMyCKaeT MaJoCyLeCTBeHHble TOTPELIHOCTH, WCKa)KeHHUsl JIOTMUeCKOW I0C/e[joBaTebHOCTH,
HETOYHYIO apryMeHTalldl0 TeOpeTUUeCKUX T[10JIOKeHHWM, WCIBbIThIBAeT 3aTpPYAHEHUs TIpU  pelleHUU
JIOCTaTOUHO CJIOXKHBIX 33/ay.

Hwxke 0,5 6asia olieHKa 00yJaroiemMycsi He BHICTAB/ISIETCH.
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ITpumepel 3apa4 o reMe OTHOCHTe/IbHAA B/IAKHOCTH BO3AyXa
Lenb: paccMOTpeTh MeTO/BI pellleHHs 3a/ia4 Ha UCII0/Ib30BaHke OCHOBHBIX 3aKOHOB TeMbl

1. [lpy Kakoii TemriepaType TOSIBUTCS poca, eciid Tipu Temrieparype 22°C OTHOCHTe/IbHast
BJI&)KHOCTh BO3/yxa cocTaBuia 89 %?

2. Ornpezie/uTh abCOTIOTHYIO M OTHOCHTE/bHYIO BI&KHOCTb BO3ZyXa MpH TemrepaType 24°C,
eci Touka pocsr 12°C.

3. Ornpefie/lMTh OTHOCUTEIBHYIO BJI&XKHOCTb BO3/yXa IMPU TeMIiepaTypax 40°, 26° u 18°C, ecrut
abCOMIOTHAS BIAKHOCTh cocTaBisieT 1,28+107 kr/m°. Kak M3MeHsIeTCs OTHOCHTe/IbHAs BIAYKHOCTb TIPU
TTOHV)KeHUY TeMIlepaTyphl?

4, [Ipu Temmieparype 8°C Bbinana poca. OrpeziesiiTh NepBOHAYa/JIbLHYIO TeMIlepaTypy BO3/yXa,
eC/IM OTHOCUTe/IbHAs BJIaXKHOCTb cocTabJisiia 58%.

5. Beinana s poca mpu NOHWKEHUU TemIeparypbl [0 15°C, ecn pu 23°C oTHOCHTeNbHAs
BJIa)KHOCTh Obl1a 59%7?

6. OrnipefeuTh TOUKY POCHI, eC/IU [IPU TeMIieparype 17°C oTHOCHTe/bHAS BIA)KHOCTb BO3JyXa
cocrasJisieT 46,9%.

7. B Bo3/yXe noMemjeHus;, o6beM Kotoporo 160m°, mpu 24°C cogepxurcs 2,32 K BOASHOTO
napa. KakoBbl abCOMIOTHAsE ¥ OTHOCKTE/IbHAsT B/IaXKHOCTH BO37yXa?

8. TemnepaTypa BO3[yxa ITOHW)Kajlacb OT 23°C u TpU 12°C nosBasinacs poca. Ornipezenutb
abCOJTIOTHYIO M OTHOCUTEJTbHYIO BJIa)KHOCTH BO3/yXa.

9. Temneparypa Bo3ayxa nonusunack fo 10°C. TTosBUIaCk M poca, ecid TIPU TeMIIepaType
21°C oTHOCHTe/IbHAS BI&XKHOCTh COCTaBsIa 62%?

10. Kakoif Obula TiepBOHauasibHasi TeMITepaTypa BO3AyXa TP OTHOCHUTENILHOW BI&XHOCTH
73%, ecsiu poca MosiBU/Iach Mpu 6°C?

CamocrosTenbHas padora

[Mouck wuHpopManmu fAns BeiosHeHUs WM/I3 B pas3/iMUHBIX HCTOYHMKAX, CUCTeMaTH3UpOBaTh
T0JIyYeHHYI0 MH(OPMaLMIO U NpeJCTaBUTh eé B BUJle [J0K/Ia/la B MMCbMeHHOM opme 1-2 cTp.

ITepeueHb peKOMeHAyeMBbIX TeM HH/UBHAYa/TbHOI0 AOMAIIIHEero 3aJaHus:

HacelijeHHble ¥ HeHaChILeHHbIe [1aphbl.
Kurnenue.

BiaxxHocTe BO3AyXa.

Touka pocsl.

Mogenb CTpoeHUsI TBePABIX Tel.
MexaHnueckre CBOWCTBA TBEPABIX Tell.
. Kpucrannuyeckre u aMopgHble Tesa.

MHCTpyKIMA 10 BBINIO/THEHHUIO:

1. paboTa BBITIOJTHSIETCS] CAMOCTOSITENBHO.

2. VICII0JIb30BaTh CeLjUa/lIbHYIO JINTepPaTypy U UHTePHET-UCTOUHUKH.

Kputepuu orjeHKu:

1,5 6anna — BeiCTaBsIeTCS 00yJaAIOIIEeMYCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAET POJib U MeCTO (DU3UKU
B COBPeMEeHHOM Hay4yHOW KapTuHe Mupa (M3UUYeCcKyl0 CYLIHOCTb HabmozaeMblx Bo BceneHHOM siBleHUH,
ponb ¢u3MKKA B ()OPMUPOBAaHUM KPyrosopa M (PYHKL[MOHATbHOM I'PDaMOTHOCTH 4YesiOBeKa /ISl pelleHUs
NIpaKTHUUEeCKUX 3a/jau; IPUMeHseT Mo/IydeHHble 3HaHUs /11 00bsICHEHHS YC/I0BUM TIpOTeKaHUsl (hHU3MUeCcKUX
SBJIGHUM B TIPUPOZe W [/ IIPUHATHS NPAaKTUUECKWX pelleHWd B IIOBCEJHEBHOM JKU3HU, yMeeT
OCYLLIECTB/ISITh TIOMCK M UCIIO/b30BaHMe HHGOpMaluy, HeobxoAuMou s 3(deKTHBHOrO HCIIOIHeHUs
npodeCCUOHANBHBIX ~ 3aJay, MPO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTUS, JIOTUYECKU U3jaraer
TI0JIy4eHHble TeOpeTHYeCKue 3HaHUs.

1 6ann — BoicTaB/sieTcss 00yYaroIeMyCsi, KOTOPBIM IO CYI[eCTBY OTBeYaeT Ha IIOCTaBIe€HHbIE
BOIIPOC, C HeOOJBIIMMU TOTPEeLIHOCTSMU TIPUBOAUT (HOPMY/IMPOBKM OIpejie/ieHi, B OTBeTe JI0MyCKaeT
HebosIbITIMe TTPO0OeTbl, He MCKAXKaOIIe er0 CO/IeP>KaHus.

Hwxke 0,5 6asia orjeHKa o6yyarorieMycsi He BbICTaB/ISIeTCS].

NO U AWM
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Tema 2. 3 OcHOBBI TEpMOANHAMUKH
[IpakTrueckue 3aHATUS
Llenb: paccMOTpeTs MeTO/bI pellleHus 3a/ja4 Ha UCI0/Ib30BaHUe OCHOBHBIX 3aKOHOB TE€MBI.
[TpumepsI 3a/1au TI0 TeMaM: 3aKOH TepMOJAUHAMUKU, Pabota. BHyTpeHHsisi sHeprusi. [IpuMmeHeHue 1
3aKOHa TepMOAMHaMHUKHU K n3orporeccam: KII/] TennoBeIxX ABUraTeIeu.

1. Teno Harpesiock Ha 5 K, norsiotus 10 K/DK TeryioTel. YUeMy paBHa ero TerioeMKOCTh?

2. CKOJTBKO Terl/Ia BBIJIeTUTCS TIPU CrOpaHuM 2 KT 6eH3uHa?

3. Ha cko/bKo yBemmuniach BHYTpeHHsst 3Heprus 1 Kr BoAbl Ipy HarpeBaHuu eé Ha 2 K?

4. B snektpuyeckoM uaiiHuke MoijHOCTEI0 800 BT MOXXKHO BCKUISITUTH 1,6 11 BOZBI, MMelOLei
Ttemneparypy 20° C, 3a 20 mun. Haiitu KI1/] yaiinvka.

5. Onpepnenute pacxoj OeH3uHa aBTOMOOWIeM Ha 1 KM TIyTH TIpPU CKOPOCTH 72 KM/U.
MorrHocTh gBuratess aTomobuns 20 kBt, KI1/] paBen 25%.

6. ABTOMOOU/TB, ABWXKYIIUNUCS CO CpefiHeM CKOPOCThIO 72 KM/4, pa3BuBaer cuiy Tsaru 2500 H.

KoadduiveHT none3Horo AelcTBus ABUraTesisi aBToMoOuist paBeH 25%. CKOJIBKO OH TPaTUT OeH3WHa B
yac?

7. I'yceHnuHBIM TpakTOp pa3BrBaeT HOMWHAIBHYIO MOLIHOCTE 60 KBT ¥ mipyu 3TOM MOILHOCTH
pacxoayeT B cpegHeM B uac 18 kr gusenbHoro tormBa. Halitu KIT/1 ero aBuraresns. YzenbHasi TemsoTa
CropaHus AusesbHOro torvmsa 42 MIDK/KT.

8. N3 450 r BogsHOTO TIapa ¢ Temmeparypout 373 K ob6pazoBanack Bosia. CKOJIBKO TETIOTHI TTPH
3TOM BBIIENTU/TOChH?
9. CKombKo TpebyeTcst 3Hepruu AJisi UCTiapeHusi 4 KT BOZbI, B3SITOM MPU TeMIiepaType KUIeHUs ?

10. B ycnoBusx CeBepa ImpecHyr0 BoAy mnojy4aroT U3 cHera. CKOJIBKO [pPOB HYKHO
u3pacxofioBatb, utoObl 1500 Kr cHera, B3sitoro npu Temrmeparype -10 °C, o0paTtuTh B BOAy C
temneparypou 5 °C? KII/I ycranoBku 30%. Y enbHas Terniora cropaHys ApoB pasHa 10 M/Ik/Kr.

11. Ha narpeBanue 5 kr Bogbl oT 303 K 10 KureHust ¥ Ha obpailleHre B Iap MpH TeMIlepaType
KUTIEHUs] HEKOTOPOW eé macchl 3atpaueHo 2,81 Mk terioTel. OmnpefenuTh Maccy 00Opa30BaBIIerocs
rapa.

12. Ha ckonpKo TemriepaTypa BOZBI y OCHOBaHMS BOZOMaza C BbICOTON 20 M Oosiblne uem y
BeplUMHBI? CUMTaTh, UTO BCS MeXaHUYeCKast SHepIrus UZieT Ha HarpeBaHve BO/Jbl.

13. MHorokpaTHoe rnepernbaHue aTFOMAHIEBOU MPOBOJIOKK Maccoi 2 T HarpeBaet eé Ha 40 °C.
Kakas 6bi1a coBepiiieHa paboTa, ecii TosibKo 30% eé MoIIyIo Ha HarpeBaHue MPOBOJIOKU?

14.  J)Kene3Hblii MeTeopuT BjeTaeT B atMmocdepy 3emau co ckopoctbio 1,5-103 m/c, umes
temriepatypy 300 K. Ecm 80% KuHeTMUeCKOW 3Hepruyd MeTeOpuTa ITpH [IBW)KEHUU B aTtMocdepe
TepexO/IUT B ero BHYTPEHHIOIO SHEPrHI0, TO KaKas 4YaCTb MacChl MeTeOpUTa PacIljIaBUTCS.

15.  Haiitu paboty rasa, coBepiieHHy0 B mpoiiecce 1-2-3 (cxema K 3ajjaue TpuBefieHa CIpaBa)
V1=2 n, V2=3 n, p1=400 kIIa.
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16. KakoBa Temmeparypa OJHOaTOMHOI'O H[ea/JbHOI'O ra3a, eC/IM HW3BeCTHO, UTO BHYTPeHHSS
SHeprusi 2 MoJib CoCcTaB/sieT 54,2 KIDxK.

17. Tlpu ckaTtvu Ta3a BHEIIHWMH CHIaMy Oblia coBepieHa pabora 12 k/Ik. Kakyto pabory ripu
3TOM COBEpILNJI ras?

18. I'a3, 3aHMMaroIUil 00beM 6,6 J1, pacMpsieTcst TIPYU TIOCTOSTHHOM JlaBieHuH 515 kI1a 10 06bema

33 1. Kakasi paboTa coBepIiiaeTcsi ra3om?
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CamocrosTenbHas padora

CaMocTosiTe/IbHOE H3yueHue yqe6Hor0 MaTepHaJ/a: TeruioBbIe ABUTraTe/IM U OXPdHa Opr}KaI-OH.IeI‘/JI

cpefpl.

ITouck I/IH(I)OpMaLH/II/I 110 3a,anH0ﬁ T€éMe B PAa3/IMUYHBIX NCTOYHUKAX.

HOAFOTOBK& K KOHTPOJIbHBIM HCIIBITAHUAM

MonekynsapHas ¢pu3uka 1 1 3aK0H TepMOJMHAMUKHA

Bapuant Ne 1
1. MaitTe onpefiesieHre MOHATUIO KOJTMUECTBO TEIIOTHI.

2. 3anuilrTe OCHOBHOE ypaBHEHHEe MOJIeKY/ISIPHO-KUHETUUECKON TeOPUU H/ea/IbHOTO rasa.
3. Kakue yc/ioBusi He0oOXOAMMO BBIITOJIHUTH, UTOOBI TIPOMCXOJSIIAN TPOIECC MOXKHO ObLIO

CUUTaTh U30XOPUUYECKHM ITPOLIECCOM.
4. Hapucyiite cCxeMaTAYHO U30TepMY Tapa.

5. B kakux euHMLIaX U3MepsieTcsi paboTa. PacnuiiiuTe eAMHULYY U3MepeHUsl.
6. 3anuiirTe QOpMyay MepBOro 3aKOHa TEPMOJUMHAMUKW TMPHMEHUTENbHO K HW30TePMUUeCKOMY

TIpo1ieccy.

1. Hapucyiite nporjecc (cM. pucyHok) B VI-KoopAWHaTax.
2. banyoH, copepkamuii 1 Kr asoTa, TPU  UCIBITAHUU

B3opBaica npu Temmeparype 350°C. Kakyro Mmaccy Bogopoga

MOKHO XpaHWTh B OammoHe npu Temmeparype 20°C, umes
NATUKpPaTHBIA 3arac npouHocTh. MossipHas Macca asora 0,028
Kr/mMoub, Bogopoga - 0,002 Kr/Mosb.

3. B BepTHKa/NbHOM LW/IMHZPE 10, IOPIIHEM HaXOLUTCS 2 KT
kucsopoza. [Ipu nosbilleHNK TeMiiepaTypbl kuciopoza Ha 5 K ero
BHYTPeHHsIs1 SHeprusi yBenuuunack Ha 6400 [Ix. ATmocdepHoe
JlaBjieHre HopMasbHoe. HaliiTe KOJTMuecTBO TeryIoThl, COODIIeHHOoe
KHUCJIOPOZY B IBYX C/IyvasiX:

a) macca MOpLIHS Maja, U TpeHue MpPU ero rnepeiBUKeHHUH
TO’Ke MaJIo;

6) mopiieHb 3aKperiieH.

AP

S

Bapuant Ne 2
1. [laiiTe ornpe/ieneHye MOHATUIO BHYTPEHHsIsI SHEPIHsl.

2. 3anuimmre ypaBHeHHe [I7ist ©30XOPHOTO MPOIecca U YC/IOBHSI, TIPU KOTOPBIX OHO BBHITIOTHSIETCSI.
3. Kakue yc/ioBusi HeoOXOAWMO BBIMIOJIHUTh, UTOOBI TIPOMCXOJSIIMN TPOLECC MOXKHO ObLIO

CUMTAThb I/1306apI/I‘-IeCKI/IM mponeccoMm.

4. HapucyiiTe cxeMaTUUHO TpayK U30TePMHUYECKOT0 MpoLiecca B TpeX CUCTeMax KOOpZMHAT.

5. B Kakux euHMIIAX U3MeEPSIeTCS 00beM.

6. 3anuimure (opMysay IMepBOro 3akOHa TePMOAWHAMHUKH TIPUMEHUTeTbHO K u300apuueckoMy

TpoLiecCy.

1. Hapwucyiite niporecc (CM. pUCYHOK) B PV-koopuHaTax.

2. B uunMHgpe, Molafb OCHOBaHHUs Kotoporo 100 cm’,
HaxoguTcs  Bo3AyX. llopiieHb, BecoM KOTOPOTO  MOXXHO
ripeHeOpeub, HaXOAWUTCI Ha BbicoTe 60 CM OT AHA LWIMHApA.
AtmocdepHoe paaBneHue paBHo 760 mm pt. CT., TeMriepaTypa
Bo3ayxa 12°C. Ha CKOMBKO OMYCTUTCS TOPILIeHb, eC/Id Ha Hero
MOJIOKUTH Tpy3 Maccoir 100 Kr, a BO3AyX B LIWIMHADE HarpeThb [0
15°C.

3.B uyuwmHgp 3sakmoyeHo 1,6 Xr  Kuoaopoga IpU
Temrieparype 17 °Cu JaBjieHuu 4 - 10° Ia. o Kakoi TemMriepaTypbl
HY)KHO M300apHO HarpeTb KHCJIOPOZ, uToObI pabora 1O
paciipeHuto Obljia paBHa 10* IDK?

AV
1

2

\A !
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Bapuanrt Ne 3

1. [aiiTe onpeiesieHye MOHATHIO paboTa.

2. 3anuivTe ypaBHeHHe [t 1300apHOTO MPOoIiecca U YC/IOBUS, TIPU KOTOPBIX OHO BBITTO/THSIETCSI.

3. Kakue ycioBuss HeoOXOJUMO BBINOJHUTH, YTOOBI TPOMCXOZSLIMM TPOLIECC MOKHO ObLIO
CUUTaTh U30TEPMUUECKUM IIPOLIECCOM.

4. HapucyiiTe cxeMaTMUHO Ipa)K MU30XOPHOTrO Mpoliecca B Tpex CUCTeMax KOOpJUHaT.

5. B Kakux efMHULIAX U3MepsieTCsd KMHeTHUYecKas SHeprus. Pacnuimmre eMHULYY U3MepeHUs.

6. 3anuimmre (opMy/a1y IepBOro 3aKOHa TepMOJVMHAMUKHU MPUMEHUTENBHO K HU30XOPUYeCKOMY
TIpoLieccy.

1. Hapucyiite npouecc (cM. pucyHok) B VT- AP
KOOpJMHAaTax. 1 4

2. B 3aKpbITOM COCyZle HaXOAUTCS BO3JYyX M Karlisl BOZbI
mMaccoit m= 1,0 r. O6wem cocyga V= 75 j1, naBneHue B HeM p=12
kIla u Temneparypa T= 290°K. Kakum OygeT [JaBneHue B
cocyje, Korja Karuist UCrapyurcs’?

3.B HWwKHeM uacTh UUIMHAPUUECKOro cocyaa C v
TIONafbl0 OCHOBaHMs 1 M’ 3aK/IIOUeH TPU  HOPMa/bHBIX >
ycioBusax Vo, = 1 M BO3/lyXa, KOTOPBIM 3aKpbIT HEBECOMbBbIM
ropiiHeM. Bo3pyx nog mopiiHeMm HarpeBaetcss Ha 1 °C, mipu
3TOM TIOpIeHb MogHUMaeTcsi. OrpefenuTs BeMWYWHy paboThl,

KOTOPYIO COBepIlaeT PpacClIMPSIOIMNACA BO3JYyX, Iepemelias
TOpLIeHb. 3aBUCUT /I BeIMUYKHA PA0OTHI OT IJIOMIA/IN TTOPIIHS?

Bapuant Ne 4

1. OT uero 3aBUCHT BHYTPEHHSIsI SHEPTUs U/lealbHOrO rasa.

2. 3anuiumTe ypaBHeHWe [/l U30TepMHUYeCKOro Mporecca W YC/IOBHs, NPU KOTOPBIX OHO
BBITIOJTHSIETCSI.

3. Kakue ycioBusi He0OXOIMMO BBITIOHWTH, YTOOBI TIPOMCXO/SIININ MPOLIECC MOXKHO OBbLIO
CUNTaTh U30XOPUUECKHM TIPOL[ECCOM.

4. Hapucyiite cxemaTriuHO rpadyk n300apHOTO MpoLiecca B TpexX CHCTeMaX KOOPAMHAT

5. B kakux efuHuUIaX U3MepsieTcs JaBiaeHue. Pacnummre eJUHULYY U3MepeHUs.

6. 3anuinuTe  QopMyay — TepBOro  3aKOHa  TePMOJWHAMUKK  TPUMEHUTEeNIbHO K
a/inabaTUyecKoMy TpoLieccy.

1. Hapucyiite mpomecc (cM. pucyHok) B PT- Av 3
KOOp/IHaTax.

2. B cocyne obvemom V= 1,5 1 HaxoauTcs CMech
KHACIOpOZia M yI/ekucaoro rasa. Macca cvmecu m =40 T,

temneparypa T= 300K, gasnenue p= 2,0 MIla. Haiitu maccy 1 2
KaKJJ0ro 13 rasos.

3. OpvHaKoOBOe /M KOJMYEeCTBO TeIUIOThl HeobXoJumo T
JJ1s HarpeBaHuUs rasa [JO OJHOM M TOU >Ke TemriepaTypbl B
cocyze, TIDUKPBITOM TOpIIHEM, eciad: 1) TIOplieHb He
repeMelaeTcs; 2) MopLIeHsb J1erko MOJBYKHBIN?

BapuasnTt Ne 5

1. Ot yero 3aBucHUT pabora rasa.

2. 3anuirTe ypaBHEHME COCTOSIHUA WJeanbHOro rasa (MenpeneeBa-Knamnelipona)

3. Kakue ycioBusi He0OXOAMMO BBITIOJTHUTE, UYTOOBI TPU CXKATHH T'a3 MOXKHO OBUIO TPEeBpPaTUTH B
JKUJKOCTb.

4. HapucyiiTe cxemMaTMUHO TpapuK 3aBUCMMOCTA KUHETUUYECKOM SHEPruh XaoTUUeCKOro
TeIUIOBOTO JIBU)KEeHUSI MOJIEKYJIbI OT TeMIlepaTyphl.

5. B kakux eguHMLIaX W3MepsieTcsi paboTa. PacnuiimTe eAMHULYY U3MepeHusl.

6. 3anmiute dopmyny KI1/l TenoBoro Auratesns (ABe IITYKK).
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1. Hapucyiite mnponecc (cM. pUCYHOK) B PV- AP
KOOpAUWHAaTax. 1 4
2. B cranpHOW OamioH emkocteio V. = 10 71

HarHeTaeTcss BOJOpoZ npu Temrepatype T = 290°K.
CKO/bKO BOZIOPOZIa MOXKHO TIOMeCTUTh B 0asjioH, ecyiu
JIOTTyCTUMOE JlaBjieHre Ha CTeHKH bOanmoHa p=50 MIIa? 2 3

3.B yuwmnzape mipu 20 °C Haxomutcsi 2 Kr
Bo3ayxa non pasiaeHvem 9,8 ¢ 105 Ila. Onpepenutb
paboTy Bo3jyxa TpU ero u3o0apHOM HarpeBaHUM Ha
100°C? MossipHasg macca Bo3zayxa 0,029 Kr/moiib.

\

Bapuasnt Ne 6

1. [aiite onpefienieHne afrabaTyecKOMy IpoLieccy.

2. 3anuivTe 3aKOH O paBHOPACIIpe/ie/IeHUH SHePTUH 110 CTeTeHsIM CBOOO/bI.

3. Kakue ycnoBusi He06X0JMMO BBINOJIHUTE, YTOOBI r'a3 repectasn ObITh H/lealbHbIM ra3oM.

4. HapucyiiTe cxeMaTUUHO TpaMK 3aBUCMMOCTU CKOPOCTH Xa0TUUYECKOI'0 TeI/IOBOTO [IBM)KEHHS OT
TeMIlepaTyphl.

5. B Kakux eguHULIaX U3MepseTCs [IOTHOCTb.

6. 3anuiuMTe (opMyIy 3aKOHA SHEPTMU PUMEHUTE/IBHO K KPYrOBOMY IIPOLIeCCy.

1. Hapucyiite npouecc (cM. puUCYHOK) B PV- Ay g
KOOp/JUHATaX. 2
2. Pe3sVHOBBIM 11ap COAEPXXUT 2 71 BO3AYXa,
HaxXOJsILerocs Tpu TeMrepaType 20°C nog,
atMocdepHbiM fiaBsieHreM 780 MM pr.cT. Kakoii oobem

3aliMeT BO37yX, ecaM miap OyzeT omyiieH B BOAY Ha 1
rybuny 10 m? Temriepatypa Bozibl 4 C. T1/10THOCTE BO/IbI /
pasHa 1000 kr/m. /"
3. B uunuHApe noj NopiiHeM HaXOAWUTCS BO3AYX. i T
Ero cocrosHue nocnefoBaTeslbHO MeHseTCsl Cie/lyFOLUM _—

obpasoM: 1) mpu nocTossHHOM 00BbeMe yBeTUuMBaeTCs
JlaBieHye; 2) Npy MOCTOSIHHOM JlaB/IeHUM YBeJIUUMBaeTCs
06bem; 3) 1pU MOCTOSIHHOW TeMIiepaType yBeluuuBaeTCst
obbemM; 4) TIpU  TIOCTOSHHOM  JIaB€EHHUM  BO3ZYX
BO3BpalllaeTcsl K MWCXOQHOMY cocTossHUio. Haueptuthb
JiyarpamMmy B KOOpAuHarax p, V U yka3aTb, IIPU KaKUX
yKa3aHHBbIX 4YeTbIpeX W3MEHEHUSX BO34yX B LIUIUH/pe
TIo/Iy4aeT TeIvloTy U IPU KaKuX OTJaer.

Kputepuu oneHku

5 0a//I0B OL|eHKa «OT/IMYHO» — BBICTAB/sETCS 00yuarolieMycs, KOTOPbIM NPaBUIbHO TOHUMAaeT
posib ¥ MecTO (PY3VKK B COBPEMEHHOW HayyHOI KapTuHe MMpa (U3MUeCcKyH0 CYLIHOCTb Hab/ro/laeMbIX BO
BcenenHoil siBneHui, posib (UMK B (OPMHUPOBaHMM Kpyro3opa M (YHKLIMOHAIBLHOW TPaMOTHOCTU
yesioBeKa [Jisl pellleHysl MpaKTUUYeCKUX 3a7lay; MpUMeHsIeT NolyueHHble 3HaHUs /151 00bSICHEHHUsT YC/IOBUM
NpoTeKaHus (PY3UUYeCKUX SIBJIEHUH B MPUPOJe U JJis NIPUHATHS MMPAKTUUeCKUX pelleHui B TOBCeJHEBHOU
)KU3HH, YMeeT OCYIIeCTB/ATh MOMCK U MCIO/Mb30BaHHe MH(OpMaliy, HeoOXxoAuMol /s 3¢ ¢heKTHBHOrO
WCTIOJIHEHUsT TIPO()eCCUOHABbHBIX  3a/jau, MPO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTHS, JIOTHUYECKU
y3jlaraeT IIOJIy4eHHble TeOpeTUUeCKWe 3HaHWs. DBbINONHUI 3afaHue II0/IHOCTbIO CaMOCTOSITe/IbHO.
NIPaBWIBHO U KOPPEKTHO pelleHo 7-9 3a/jaHui;

4 6a1a oljeHKa «XOpOILO» — BBICTaB/IsIETCSl 00yUaroieMycsi, KOTOpbI 10 CyIleCTBY OTBeuaeT Ha
TIOCTaB/IeHHbIE BOMPOC, C HeOOJBLIMMHK TOTPEIIHOCTSIMA TIPUBOAUT (DOPMYIMPOBKU OIpeZiesieHrH, B
OTBeTe JiorycKaeT HeOosbliMe Mpobesbl, He MCKaKalollye ero CofepskaHWs. MPaBUIbHO U KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 0a/yy1a olLleHKa «y/l0B/IETBOPUTENbHO» — BBICTAaB/sETCS 0OyuarolleMycsi, KOTOpbIii He COBCEM
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TBEp/I0 BJajZieeT MaTepuasjoM, MPU OTBeTax JOMyCKaeT MasoCyIleCTBeHHbIe MOTPeITHOCTH, UCKa)KeHUs
JIOTUYEeCKOU T10C/Ie/JOBaTe/IbHOCTH, HETOUHYIO apryMeHTAlluI0 TeOPeTUUeCKHX TI0JI0’KeHWH, WCTIBIThIBAeT
3aTpyJHeHUs MIPY U3J/I0’KeHUHU MaTepuasia. BbICTaB/IsSIeTCS CTYAEHTY, eC/ii MPaBUIbHO U KOPPEKTHO pellieHo
3-5 3aiaHui;

2 Ga/1a — BLICTAB/SIETCS 00YUarOIEeMYCsl, KOTOPBIM He COBCEM TBEp/O B/aJileeT MaTepHaioM, MPH
OTBeTax JOIMyCKaeT MaJIOCYIleCTBeHHbIe TIOTPEIHOCTH, WCKa)KeHHUs JIOTMUeCKOW I0C/ieZioBaTeTbHOCTH,
HETOUHYIO0 apr'yMeHTal[|I0 TeOpeTUUeCKUX MOJI0KeHU MpaBUIbHO U KOPPEKTHO MeHee 33a/laHuH.

Huke 2 6a1oB olleHKa 00yJaroIieMycsi He BbICTaB/ISIETCS.

Pazpen 3 DnekTpoariHaMHKa
KonTtponvpyembie komneTeHIUM (3HaHusA, yMeHUsA): 31,32,33, 34,Y 1,Y 2, B1, B2, JIP05, JIPo7, JIP09

Tema3.1 JeKTpocTaTuKa
[IpakTHueckoe 3aHsiTHE
Lenb: paccMoTpeTh MeTO/bI pellieHus 3a/lay Ha UCT0JIb30BaHNEe OCHOBHBIX 3aKOHOB T€MbI
[IpuMmepsl 3a/1au 110 TeMe D/eKTPOCTaTUKa

1. 3apspg B 1,3-10-9 Kn B kepocuHe Ha paccrossiur 0,005 M mpuTsaruBaeT K cebe BTOPOM 3apsif C
cunont 2-10-4 H. Haligute BenuuuHy BTOpOro 3apsiia. [luWanekTpuueckass MPOHML@EMOCTb KepocChHa
paBHa 2.

2. [IBa OAMHAKOBBIX TOUEYHBIX 3apsi/ia B3aWMOJEUCTBYIOT B Bakyyme Ha paccrtossHud 0,1 m ¢
TaKOW Ke CUJION, KakK B ckumnuzape Ha paccrtosinud 0,07 M. Onipesiesiute AU3/1eKTPUUECKYHO TPOHULIAEMOCTh
CKUMNUapa.

3. [HOga 3apsga ql = +3-10-7 Kn u g2 = —2-10-7 Ki HaxozgaTcs B BakyyMe Ha paccrosgHuu 0,2 m
Ipyr ot gpyra. OmnpefenuTe HamnpspKeHHOCTb IM0JII B TOUYKE, PacroJIOKeHHOW Ha JIMHWM, COeAUHSIOLIeN
3aps/pbl, Ha pacctosHuu 0,05 M BipaBo OT 3apsja q2

4. HanpsbkeHHOCTb T0/sI B KepocuHe, 00pa30BaHHOTO ToueuyHbIM 3apsifom 10-10-7 Ki, Ha
HEKOTOPOM pacCTOsTHUM OT Hero paBHa 5 H/Ku. Onpesente paccTosiHUe OT 3apsifia 10 JAHHOW TOUKU MOJIst
Y CUILy, C KOTOpPOU Mosie AielicTByeT Ha 3apsj 3-10-6 Ky, moMelrieHHbIN B JaHHYIO TOUKY.

5. B mone toueunoro 3apsga 10-7 Kn ae Touku pacrionioxxeHsl Ha paccrosgHuu 0,15 u 0,2 m ot
3apsifa, HalijuTe pasHOCTh MOTEHIMA/IOB 3TUX TOYEK.

6. Ha kakoM paccTosHMM B BaKyyMmMe JiBa OJWHAKOBbIX 3apsga To 0,6¢10-8Kn Oyayr
B3auMo/eicTBoBaTth € cuaor 4,0410-5 H? Kak u3MeHHWTCSl cuja B3aMMOJENCTBUSI 3TUX 3apsifioB, eC/u
PacCTOsTHUE MeX/1y HUMH YMEHbBIIUTh B [iBa pa3a?

7. KakoBa HanpspkeHHOCTb TOJISl B TOUKe, y/lalleHHOM OT 3/1eKTpUYecKoro 3apsja Ha 12cwm, eciu
Ha paccTossHUU 9 cM oHa paBHa 1,6°103H/Kn?

8. OrmpegenuTe 31eKTPOEMKOCTh KOHJJeHCATOpa, eC/IM HamnpsbkeHWe Mexy ero obkmaakamu U =
10 B, a ero 3apsig q = 8.0%10% K.

9. OO6kmagkd TIJIOCKOTO KOHZeHcaropa Tomjaaepio S = 200 oM’ KaK/iast pacriosio’KeHbl Ha
paccrosinuu d=5,0= MM gpyr oT apyra. IIpocTpaHCTBO Mexay OOKIaZkaMu 3arioIHEHO —CITHO/ION,
[IM3/1eKTpruYecKasi MpoHULIaeMoCTb KoTopol € = 6.0. Onpefenvre 3apsi/i KOHAEHCAaTOpa, eC/IU HarpsbKeHHe
Mexay ero ooknagkamu U=5,0 kB.

10. OHeprus 371€KTPOCTaTUYECKOrO IMOJIS 3apsKeHHOro IIOCKOro KoHzaeHcatopa W = 10 Mk/DK,
eC/Ti MeXAy ero oOK/aZIkaMyd HaXOAWUTCS KePOCHH, AU3JIeKTprUUecKas MPOHUI[aeMOCTb KOToporo €1.= 2,0
OrmpefieuTe SHEPTUIO T0JIST 3TOTO KOHJEHCAToOpa, eC/M TPOCTPAaHCTBO MeXy ero oOkmaskamu OyzeT
3ar0/IHeHO MacJyIoOM, [U3JIeKTpUUecKasi IPOHULIAeMOCTb KOTOPOro €;1.= 2,5.

CamocrosTenbHas pabora:

CamocTosTeIbHOe U3yueHre yueOHOro Matepuasa: [IpOBOJHUKY U AU3IEKTPUKHU B 3/IEKTPUUECKOM
niosie. [Tonsipusanust AU31eKTpUKOB. [ToMcK MHpOpMAaLMK B pa3/TMYHbIX UCTOUHUKAX.
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Tema 3.2 D/1eKTPpUYECKUH TOK

IIpakTHyeckas padora Ne3
N3yuenue 3aKkoHa OMa /1/1 IOJTHOM Ienu
Lens: u3meputs D/IC ¥ BHYTpPeHHee COTNPOTHB/IEHHWE MCTOUYHWKA TOKA, 3aKPenwuTb U 000OIUTH
TeopeTUUeCKUl MaTepua’l o Teme

| IToaroroBuTe/1IbHAs YaCTh.

1) Jnsa ebinoaHeHusi pabombl HEOOXOOUMO BCNOMHUMb MeopemuuecKkull mamepuan no meme
«3akoHbl Oma». [Jns 3mo2o eam npedaazaemcsi omgemumb CAMOCMOSAMEAbHO HA CAedytowjue 8onpochl U
3ano/IHUMb NponyuweHHble Mecma 8 NPeod0HCEeHUSIX.

JJIEKTPUYECKHH TOK — 3TO

[7isi BO3HUKHOBEHWsSI W CYI|eCTBOBaHMs B BeIllleCTBe T[IOCTOSIHHOTO 3/IeKTPUUeCKOro TOKa
Heo0X0uMO, UTOOBI:

a) UMeJIUCh B Bell|eCTBe;

0) HarpsPKeHHOCTh 3/IEKTPUUeCKOTO T10Jis1 B TIPOBOAHUKE Obla ;

B) LIeMb MMOCTOSTHHOTO TOKa "

r) Ha cBOOOJHBIE 3/eKTpUUeCKHe 3apsifibl, KpoMe KYJIOHOBCKMX CWUJ, JOJDKHBI JIeCTBOBaTh

Ecnv crna Toka co BpeMeHeM He MEeHSIeTCsl, TO TOK Ha3bIBatoT . Cuna Toka 3aBUCUT
oT , KOTOpbIM TMEePeHOCHUT KaKJas uacTula, YyacTuLl,
VX HarpaB/IeHHOT'O JIBW)KeHUS U MPOBO/HUKA.

BriepBble 3aBUCHMMOCTb CU/IbI TOKA OT HAlpsDKeHUs W CONPOTUB/IEHUS yCTaHOBWI B 1827 T.
Hemenikuii yuensbiii I'eope Cumon Om (1787 — 1854). DKcriepuMeHTabHO YCTaHOBJEHHBIM 3akoH Oma
AJIA yJacTKa Lenu UMeeT BUJ!

['paduueckyro 3aBUCHMOCTb CUJIbI TOKA OT HalpsDKeHUsl Ha3bIBaloOT .
CornacHo  3akoHy  Owma, /15 TIPOBOJHUKAa  C conmpoTuB/iieHMeM R Takad
3aBUCUMOCTb

U

Ha BHemHeM yuacTKe Ijeld 3/IeKTPHUUECKHe 3apsibl ABWKYTCS T0[ e€HCTBHEM 3/IeKTPUYeCKOro
TIOJTs1, TIOCKOJIBKY 3/1eCh TOK TIPOXO/UT OT BBICIIIETO MOTeHI[Masa K HHA3IIeMY, T.e. OT 3HakKa «...» K «...». Ha
BHYTPeHHel YacTH L|eNy TOK MPOXOJUT BHYTPH CaMOT0 MCTOUHHMKA TOKA, U 3/1eCh 3apsfbl MepeMelaloTCst
OT HU3ILEro TMOoTeHLHasa K BBICIIIEMY, T.e. OT 3HaKa «...» K «...».

PaboTy 1o mepeMeleHHUIO 3apsi/iOB 3/1eKTPUUECKOe TI0jie BBINNOJHATH He MOJKeT, ee J[O/DKHBI
BBITIO/THSTh CTOPOHHHE CHJ/IbI — CH/IbI He3/IeKTPUYeCKOro IMPOUCXOoxKJeHus. IIprpofia CTOPOHHMX CHIT
MOKeT OBITh pa3MUYHON. OTO MOTYT OBITH CUJIBI.

3akon OMa /y1si MOJTHOH Iierny UMeeT BH/;

[lpy 3HauWMTe/NILHOM YyMEHBIIIEHWU COMNpPOTHBJIEHUs BHelllHero ydactka uernd (R —0) Tok
JOCTUraeT MakCMMaJ/IbHOTO [yl UCTOYHMKA 3HaueHus U 3akoH OMma /111 IO/THOM Lienu PpUMeT BUJL:
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Takon cyyyali HasbIBalOT

)

da COOTBETCTBYHOIIlee

3HaueHHe TOKa

HaHpH}KeHI/Ie Ha BHEIIHEM COIIpDOTHUBJ/IEHHMHW 3aMKHYTOI'O Kpyra BCerid

paBHO:

2) 3anoaHume mabauyy.

DJIC

141

Ha3BaHune BesTMUUHbBI

O6o03HaueH
Ve
BE/TMYVHBI

Epvnauna
V3MepeHUst

3HayeHue

CB43b C

PYTMMH
Be/IMUMHAMU

ONeKTpUYeCKru 3apsif

OneMeHTapHbIH 3apsi]

Cuna Kynona

HaripsokeHHOCTB
3JIEKTPUYECKOro TOKa

IToTenuman
3JIEKTPAYECKOTO T10J151

HaripsixeHue

BJIEKTPOEMKOCTB
MMPpOBOAHWKOB

Cua TokKa

OJIeKTpUYecKoe
COTIPOTHBJIEHUE

Y penbHOe COnpOTUB/IeHUe

IIpoBoaMMOCTB

OJIEKTPOBMKYILIas CUjla

Pabora Toka

Mo1IHOCTb TOKa

KommuecTBO TemoTkl,
BbI/Ie/isieMOe TOKOM TPy
MPOXOXKAEHUH M0

TIPOBO/THUKY

II.IlpakTHUYeCcKas 4acThb.

1) B xode nabopamopHoti pabombli (puc 1.1 u 1.2), yeabto komopoli seasinocb usmepums 3/C
U GHympeHHee conpomue/jieHue UCMOYHUKA MOKd, ObLiu no/iyuyeHbl OAHHble, KOMOpble 3aHeceHbl 8
mabauyy. BbinoaHume HeobxoO0umble pacuémbl u 3anoaHume mabauyy 0o KoHyd.
OKcriepyMeHTalbHasi ycTaHOBKa K300pakeHa Ha puc 1.1. K ucrtounmky Toka 1 mopkaroudaercs
pe3uctop 2 corpotuBiieHneM 2 Om, amrniepMetp 3 U Kmou 4. 3/JC MCTOYHMKA TOKAa HEMOCPeACTBEHHO

13MepseTcs: BOJIbTMETPOM 5.

/‘me:ﬂ;yj 1 3

Puc 1.1

OneKTprUyecKas CxeMa JJaHHOM Lienu npuBesieHa Ha puc 1.2.
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(&)
7
Puc1.2
CornacHo 3akoHy OMa cuna Toka I B 3aMKHYTOM L|ellM C OJHUM HCTOYHUKOM OIpe/esisieTcs
£ o
BblpakeHuem [ = (1). Otciopa Ir+ IR =¢(2). U3 ¢opmynabl (2) MOXKXHO HaMTU BHYTpeHHee
r+
COMPOTHUBJIEHHE I' ICTOYHUKA TOKa, J/JC KOTOpPOro npeiBapuTe/IbHO U3MEPSIIOT BOJIbTMETPOM:
e—IR ¢
y=—=——
1 1

Cuia ToKa I B 1jernu u3MepsieTCst aMIiepMeTpOM.

Ne | E =U, AE,B 5E,B E*AE,B |LA ALLA |1, OMm Ay, 5r, rtAr,
B Om Om OmMm

1. 12,42 1,05

2. 12,38 0,98

3. 12,37 0,97

OOrmuii pe3ynbTar

KoHTpo/1bHbIE BONIPOCHI
1. Egunuipt dusudeckux BeinunH B CU: cuibl TOKa, HampsiKeHUs1, COTTPOTHUB/IEHUS.
2. CopmynupoBaTh U 3anucath 3akKoH KyroHa.
3. CopmynupoBaTh (HU3UUECKUNA CMBIC HAMNpPsHKEHHOCTH, TOTEHI[MaNa U HarpshKeHUsi, 3/1eKTPUUecKoi
EMKOCTH.

Kpurtepuu oneHku:

1,5 6anna — BeiCTaBsIeTCS 00yYAIOIIEeMYCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAET POjib U MeCTO (DU3UKU
B COBPeMEHHOM Hay4yHOW KapTuHe Mupa (M3UUYeCcKyl0 CYLIHOCTb Habmo/aeMblx Bo BceneHHOM siBleHUH,
ponb ¢u3MKKA B ()OPMUPOBAaHUM KPyrosopa M (PYHKL[MOHATbHOM I'PDaMOTHOCTH 4YejiOBeKa /ISl pelLleHUs
NIpaKTHUUeCKUX 3a/jau; IpUMeHseT Mo/IydeHHble 3HaHUs 11 00bsCHEHHs YC/I0BUM NIPOTeKaH!sl (hHU3MUeCcKUX
sBJIEHUA B TIpUpPOZe M JJI1 TIPUHATUSL TPAKTUYECKUX pelleHUd B TIOBCEJHEBHOM >KU3HM, yMeeT
OCYLLIECTB/ISITh TIOMCK M UCIIO/b30BaHMe HHGOpMaLuy, HeobxoAuMoi a1 3¢(deKTHBHOro HCIIOIHeHUs
npodecCUOHANbHBIX ~ 3aJay, MPO(eCcCHOHaNbHOTO ¥ JIMYHOCTHOTO PasBUTUS, JIOTUYECKU U3jaraer
T0JIyYeHHble TeopeTHYeCKUe 3HaHUsl.

1 6amn — BbICTaBsAeTCS OOydYaroeMycsi, KOTOPBIMA: TI0 CYIIIeCTBY OTBeuaeT Ha TIOCTaBIeHHbIE
BOIIPOCHI, C HEOO/BIIMMY TOTPELIHOCTSMH TIPUBOAUT (DOPMY/IMPOBKY OIpe/iesieHu, B OTBeTe /I0MyCcKaeT
HebosIbITIMe TTPO0OeTbl, He MCKaXKaOIIe er0 CO/IeP>KaHus.

0,5 6as/1a — BbICTaB/IsIeTCsl 00yyUaroleMycsi, KOTOpbIii He COBCEM TBEPZO BJajieeT MaTepuasoMm, Ipy
OTBeTax [OMyCKaeT MaJOCyIlleCTBeHHbIe IOTPelHOCTH, UCKaKeHUs JIOTMUeCKOW MOoC/e/i0BaTeIbHOCTH,
HETOYHYIO apryMeHTalldl0 TeOpeTUUeCKUX I10JI0KeHUM, WCIIbITbIBAeT 3aTpPyZHEeHUs NpY pelleHUH
JI0OCTaTOYHO CJIOXKHBIX 3a/jau.

Hwxke 0,5 6asia orjeHKa o6yyaroreMycsi He BbICTaB/ISIeTCS].
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ITpakTHueckas pabora Ne 4
ITocnepoBaTeibHOE U Napasijie/IbHOE COeJMHEeHUsA NIPOBOAHUKOB

Lless pabotsr: TIpoBepuTh OCHOBHBIE 3aKOHOMEPHOCTH TOC/Ie[0BaTeIbHOTO U Tlapa/IeIbHOTO COeAMHEeHN
MPOBOJHUKOB (DPe3UCTOPOB), a TakKe CIpaBeJMBOCTb (OpPMYJ /[Jsl OIpefe/eHus SKBUBaJeHTHOTO
COIIPOTHBJIEHUSI.

TeopeTnueckas 4acTb

1) Ilpu nocnemoBaTe/ibHOM CoelMHEHMM MPOBOAHUKOB R1 1 R2 cua ToKa, uayiiero no HUM, OJMHaKOBa:
[=11=12,

a HarpsbkeHWe Ha KOHL[aX 3TOr0 yyacTKa LieMM paBHO CyMMe TMaJleHUM HamnpspKeHWsl Ha KaXAOM U3
TPOBO/IHUKOB:
U=U1+U2.
[Tpu mrobom uKcie rocieloBaTeTbHO COeAMHEHHBIX POBO/IHUKOB MOJTHOE COTIPOTHB/IEHHE yUacTKa Lieru
R=R1+R2+R3+...

2) Ilpu napasnensHOM COeMHEHUH TTPOBOAHUKOB HarpsbKeHHe Ha MX KOHL[aX OIMHAKOBO:
U=U1=U2.

Cuia TOKa B Liel paBHa CyMMe TOKOB, UAYILIMX [0 NTapayie/IbHO COeJUHEHHBIM IIPOBOJHHKAM:

[=11+12
[Tpu mroboM umcrie mapasiienbHO COeIUHEHHBIX MPOBOAHUKOB SKBHBa/ieHTHOE (TIOJTHOE) COTPOTUBJIEHHEe
3TOr0 yJacTKa Lienu orpezesnsieTcs: popMmysion

1 1 1 1

E - ?l '} R_z + R_H 4+
Ob6opymoBaHue
WcTrouHuK TOKa, pe3srcTopsl, amrnepMeTp, BOJIbTMETP, peocTar, CoeJMHUTe/IbHbIe IIPOBO/IA, KI/IH0U.
[TopsiioK BBITTO/THEHHST PAOOTHI

1. CobepuTe cxemy, COCTOAIIYI0 W3 COeJUHEHHBIX II0OC/Ae/JOBaTe/lbHO MCTOUHWKA TOKa, peocTara,
amriepmeTpa, ogHoro pesucropa (puc. J1.8).

2. ITopkmrounte K ToukaMm C 1 D BosibTMeTp mapasuiesibHO pe3ucTopy.
3. 3aMKHUTeE LieTlb U U3MepbTe cuiy TokKa I1 v HanpsokeHue Ul.
4. 3ameHHTe IepBbIM Pe3UCTOP BTOPBIM M U3MepbTe CUIy ToKa 12 1 HanpspkeHne U2.
5. MoakmtounTte Mexay Toukamu C u D oba pe3ucropa nocsefoBarenbHO. [lapaniensHO UM MOJKIIOUNTE
BOJIBTMETP.
N3mepbTe cuny Toka I3 1 Hanpskenue U3.
6. CoefyHUTe Pe3UCTOPLI Mapaslie/bHO, MOAK/IIUYUTe UX MexAy Toukamu C u D, 3aTem napajuiesibHO UM
TOJK/TFOUMTe BOJILTMETP.
N3mepbTe cuny ToKa 14 v HanpsbkeHue U4.
7. Pe3ynbTaThbl M3MepeHu 3anuimre B Tabsuiy 11.
Tatauya 11

Il: A Ul: B Ii, A- Uz, E IH; ﬁ Ua. B Id* A Uﬂ; B
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8. ITpoBeuTe pacuéThl U 3aroyiHUTe Tabmiy 12.
Tatauya 12

Ui UE U:]_ U{ _RI&_
e = = - — - == = R =5 >

Ry I . | Ha I v i T, s Rnnp I L I E—)HH} + Hy, o E; + Rq
O Oma Om O o

CpaBHUTe 3HaueHUs SKBUBAJIEHTHBIX COMPOTHMB/EHWM TIpU IOC/Ae/J0BaTe/lbHOM W MapasiebHOM
COeZIMHEHUSIX Ppe3UCTOPOB. Bo3Mo)KHOe HecoBMafieHHe pe3y/IbTaTOB OObBSCHSETCS TIOrPelIHOCTSIMU
V3MepeHui.

9. BerunciiuTe abCOMOTHYIO Y OTHOCHUTE/IbHYIO TOTPELTHOCTH U3MepeHUH.

OTHOCHUTENBHYIO MOTPEeLIHOCTb U3MePeHUs KaKJJ0ro COMPOTUB/IEHUS] MOXKHO OMpe/ie/IUTh 1o (hopMyJie
_AU A

B I"ill.! I& :

Ab6comoTHas morperitHocTh ARi = €iRi.

OueHuTe, HACKOJBKO OIIMOKM W3MepeHWi TOBMWS/IM Ha COBMAJeHWe pPe3y/bTaToB. 3aruIInTe
OKOHUaTeJIbHbIE Pe3y/bTaThl U3MEPEeHNI COTIPOTUB/IEHUH [I/Is1 KaXK/I0T0 C/lydasi B BUJe
R-AR<R<R+AR.

CpenaiiTe BbIBOJ, O CIIPaBe/JIMBOCTU MPUBEJEHHBIX BbIIIE (DOPMYII.

KoHTpo/IbHbIE BOIIPOCHI

1. Hammcatb ¢opMysnbl /711 BBIUMC/IEHUS CU/bl TOKA, HarNpsDKeHWsl, COMPOTHB/IEHUS MPY Mapajule/lbHOM
COeZIMHEeHUHU.

2. Hanmcatb Qopmynbl A7 BbIUMCIAEHUS CUbl  TOKA, HANpsSUKEeHUsl, COIMPOTHB/EHUS TpU
1oC/Ie/J0BaTe/IbHOM COe/IJHeHUH.

Kputepuu o1jeHKH:

1,5 6a/1a — BeICTaB/sIeTCs1 00y4JaromemMycsi, KOTOPbIH MTPaBUILHO TTOHUMAEeT POJib U MeCTO (GH3HKH B
COBpPeMeHHOW HayyHOW KapThHe MHpa (U3MUecKyr CYIIHOCTb Hab/toZiaeMbix BO BceneHHOW siB/ieHUH,
ponb ¢u3MKKA B ()OPMUPOBAaHUM KPyrosopa M (PYHKL[MOHATbHOM I'PaMOTHOCTH 4YesiOBeKa /ISl pelleHUs
MIPAaKTUYEeCKUX 3aZiau; TIPUMeHsieT TI0JTyYeHHbIe 3HaHUs /1l 00bSICHeHUS YCIOBUH MPOTeKaHUsT (PU3NUeCKUX
sBJIEHUA B TIpUpPOZe M JJIl TIPUHATUSL TPAKTUYECKUX pelleHUd B TIOBCeJHEBHOM >KU3HM, yMeeT
OCYILIeCTB/ISITh TIOMCK U UCTIO/Ib30BaHWe WH(opMaluu, HeoOXxoauMon A 3(pQeKTUBHOTO WCMOMHeHUs
npodecCUOHANBHBIX ~ 3aJay, MPO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTWS, JIOTUYECKU U3jaraetr
TM0JIyUeHHbIe TeOPeTUYEeCKHe 3HaAHUSI.

1 6ann — BeICTaBsIeTCs O0ydYarOIIeMyCsi, KOTOPBIM: 1O CYIeCTBY OTBeuaeT Ha ITOCTaB/IeHHbIE
BOTIPOCHI, C HEOOJBIIIMMY TIOTPeIIHOCTSMYU TIPUBOAUT (POPMYIUPOBKU OTpe/ie/ieHni, B OTBeTe J0IyCKaeT
HebosIbITIMe TTPO0OeTbl, He MCKaXKaOIIe er0 CO/IeP>KaHus.

0,5 6a/Iy1a — BBICTAB/ISIETCS 00y4JaromeMycsi, KOTOpPbIN He COBCEM TBED/O BJajieeT MaTepraaoM, TIpu
OTBeTax JOMyCKaeT MaJoCyLeCTBeHHble TOTPELIHOCTH, WCKa)KeHUsl JIOTMYeCKOM I0C/eZjoBaTeIbHOCTH,
HETOYHYIO apryMeHTalldl0 TeOpeTUUeCKUX I10JIOKeHWM, WCIBbIThIBAeT 3aTPYAHEHUs TIpYU  pelLleHUU
JIOCTaTOUHO CJIOXKHBIX 33/jay.

Hwxe 0,5 6asa orieHKa 00yyarommeMycst He BbICTaB/ISIETCS.

£y
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IIpakTHueckas padora Ne 5
«OmpejesieHNe 3/1eKTPOABIKYIIEH CHIIBI B
BHYTPEHHEro CONpPOTHB/IEHUs HCTOYHUKA TOKa».

Lenb: HAyUUTHCST ~ OMpefeNsAiTb  JIeKTPOABIKYIYHO  CWIYy W BHYTPEHHee  COMpPOTHUBJIEHUE
VCTOYHUKA 37IeKTPUYECKOU SHEPrUHu.
Ob6opyaoBaHue:
1. AMniepmeTp 1ab0OpaTOpPHBIM;
2. VICTOYHMK 3/1eKTPAYECKOU SHepruy;
3. CoeuHUTE/IbHBIE TPOBO/IA,
4. Habop compoTuiennii 2 OM u 4 Owm;
5. IlepekstouaTesib OJHOMOJIFOCHBIN; KITIOU.
Teopusi.

Bo3HUKHOBeHHe DAa3HOCTH TIOTEHIMAJ0B Ha TIO0caxX JH0O0r0 WMCTOYHMKA SIB/ISIETCS Pe3y/bTaToM
pasjiesieHysI B HEM TIOJIOXKUTE/TbHBIX M OTPHUIIATETbHBIX 3apsi/[0B. JTO pa3jie/ieHre MPOUCXOAUT Osarozapst
pabore, coBepiliaeMoii CTOPOHHUMU CHUJIaMHU.

Cubl HE3JIEKTPUUECKOTO MPOUCXOXK/EHUS, IeHCTBYIOIIE Ha CBOOO/[HBIE HOCUTEH 3apsi/ia CO CTOPOHBI
VMCTOYHUKOB TOKa, Ha3bIBatOTCS] CTOPOHHUMU CUJIaMMU.

[Ipy nepeMeljeHUH 3/7EKTPUYECKUX 3apsioB 10 LMW TIOCTOSHHOTO TOKA CTOPOHHWE CWIIBI,
JleCTBYIOILIe BHYTPH UCTOUHHUKOB TOKA, COBEPIIIAIOT PaboTy.

du3nueckasi BeJIMUMHA, PaBHAsi OTHOILIEHWIO pab0OThl ACT CTOPOHHUX CHJT MPH TepeMelTieHn 3apsijia
BHYTPM MCTOYHMKA TOKa K BeJMUMHE 3TOr0 3apsi/ia, Ha3bIBAaeTCs 3/IEKTPOJBIIKYILEN CHUIOW MCTOYHMKA

(3[IC):

S e ﬂ—"”“
g

S/C ormpenensiercss paboToli, coBepillaeMOW CTODOHHUMH CHJIaMU TIpH TiepeMelljeHUH eJUHUUHOTrO
TI0JIOKUTEe/IbHOTO 3apsija.

ONeKTpOABWXKYILIas CHJia, KaK M pa3HOCTb MOTEHL[MaloB, U3MepsieTcs B Bo/bTax [B].

Yrobsl u3meputh 3/IC UCTOUHHKA, HA/IO PUCOEIMHUTE K HEMY BOJIbTMETP TPH Pa30MKHYTOH TIEIH.

VicTOUHUK TOKa $IBJIsSIeTCS IPOBOJHUKOM M BCerja MMeeT HEKOTOPOe CONPOTHBJIEHHE, T03TOMY TOK
BblJle/ileT B HeM TeIulO0. JTO COINPOTHMB/IEHWE Ha3bIBalOT BHYTPEHHHWM CONPOTUB/IEHHEM UCTOYHUKA U
0003HayvaroT .

Ecmu 1ienb pa3oMkHyTa, TO paboTa CTOPOHHUX CU/I TIPEBPAIAeTCS B TIOTEHI[UATBLHYIO SHEPTHIO
WCTOYHMKA TOKa. [IpyM 3aMKHYTOM Lielu 3Ta TMOTeHL[MaJbHasi SHeprusi pacxofyeTcsi Ha pabory To
repeMeleHrI0 3apsloB BO BHEIIHEM Lienu C COMpOTHB/IeHHWeM R W BO BHyYTpeHHeM 4YacTh Lenu C
COTPOTUBJIEHUEM I , T.e. € = IR + Ir.

Ecmm 1enb COCTOMT W3 BHEIIHEM 4acTU CONPOTHB/EHHWEM R U BHYTpeHHell COMpOTHBJ/IEHHWEM T, TO,
COTJIaCHO 3aKOHY coxpaHeHus sHepruu, 3/]C rcTtouHuKa OyzZeT paBHa CyMMe HarpspKeHHN Ha BHeIIHeM U
BHYTPEHHEM y4JacTKax LelH, T.K. TIPU MepeMellleHUH M0 3aMKHYTOM 1[eMH 3apsi/i BO3BpalllaeTCsl B UCXOJHOe

g=:fR+1r
I10J10’KeHHe , rpe IR — Hallps>KeHWe Ha BHEIIHeM Y4dCTKe Leru, alr- HallpsDKeHHe Ha

BHYTPEHHEM yuacTKe LeTH.
Takum obpa3om, /1S yuacTKa 1iernu, cogepskarriero J/IC:

i £
R+
Ota ¢dopMyna BbIpakaeT 3akoH OMa /il TIOMIHOM IIeNM: CWjla TOKa B TIOJHOW 1IeMd TIpPsMO

TIPOTIOPIIMOHA/IbHA ~ JIEKTPOZBIDKYIIIEM CHle WCTOUYHWMKA W 00paTHO TMpOIOpI[MOHA/bHA CYMMe
COTIPOTUBJIEHUH BHEIIIHETO U BHYTPEHHEr0 YYaCTKOB LIEIH.

€ U I MOYKHO OTIPe/Ie/IUTh OTBITHBIM ITyTEM.

YacTo UCTOUHUKH 3/IEKTPUUECKON YHEPTUU COeJUHSIOT MeXAY coboit s mutaHus 1ernd. CoeuHeHUe
HCTOYHUKOB B O6aTapero MOXKeT OBITh ITOC/Ie/I0BaTe/TbHBIM U Tapaslie/TbHbIM.
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IIpy mnocnemoBaTe/lbHOM COeLVHEHWU [Ba COCeAHUX MCTOUYHUKA COeAUHSIOTCS pasHOMMEHHBIMU
TI0JIFOCaMHU.

T.e., OnsS TOC/Ie[0BaTeNbHOIO COeQUHEHUS AaKKyMyJATOPOB, K '"TUIIOCY’ 3/1eKTPUUECKOM CXeMbl
MOJK/IFOYAIOT [0JIOKUTE/bHYI0 K/eMMy [1epBoro akkymy/nsropa. K ero orpuiaTesnbHOM KiaeMMe
MOZIK/IIOYAIOT  TIOJIOKUTE/IBHYI0 K/IeMMYy BTOPOrO akkymysnaaropa W T.h. OTpunjaTesbHy0 K/IeMMY
N0C/Ie/JHero akKyMyJIiTopa MOJK/II0Yal0T K "MUHYCY" 3/1eKTPUUeCKOU CXeMBI.

[MonyuuBIIasics IpU MOCIe[0BaTe/IbHOM COeAMHEeHNH aKKyMYJIITOpHasi OaTapest UMeeT Ty ke eMKOCTb,
YTO U y OJMHOYHOTO aKKyMyJ/sITOpa, a HarpspkeHHe TaKoM akKyMY/sSTOpHON OaTaped paBHO CyMMe
HalpSDKeHWM BXOZAIIMX B Hee akKKyMy/adaTopoB. T.e. eCiM akKyMy/sTOpbl HMMEHT OAWHAKOBbIe
HarpspKeHUsl, TO HampsbkeHUe OaTaped paBHO HarpsDKEHMIO OZHOTO aKKyMY/SATOpa, YMHOXXeHHOMY Ha
KOJIMUEeCTBO aKKyMYJ/ISITOPOB B aKKyMYJ/IATOPHOM OaTapee.

S

N o+ + +

g g e g
A,
1 24C 6aTapeI/I paBHa cymMme DIC OT[e/bHbIX UICTOYHUKOB €= €1 + €2 + €3
2. O61jee compoTrBeHHe DaTaper WCTOYHHUKOB PaBHO CyMMe BHYTPEHHHX COTPOTHBIIEHHM OTAETbHBIX
VUCTOYHUKOB Tarapen= Il + 12 + 13
Ecmu B GaTapeto coeuiHeHBI N O/IMHAKOBBIX MCTOYHWMKOB, TOo D/]C Oarapen €= nel, a compoTuBieHUe
T'Gatapen— nrl

HE

3. Cula TOKa B TakoM Liern# 1o 3akoHy OMa Rtnr

[1pu mapanenb-HOM COeIMHEHUN COeJVMHSIIOT MEXKIY cOO0M BCe TTOJIOKUTebHbIE W BCe OTpHUL|aTeTbHbIe
TIOJTFOCHI IBYX WJIA N KCTOYHUKOB.

T.e., Ipy Mapase/IbHOM COeIMHEHNH, aKKYMY/ISITOPBI COeMHSIIOT TaK, UTOOBI TIOI0’KUTE/TbHbIEe K/IEMMBI
BCeX aKKyMY/JSTODOB ObUTM TOAK/IOUEHbl K OJHOM TOuKe 3yieKTpuueckod cxembl ("'mumocy’),
OTpHUIIaTe/IbHbIE KJIEMMbI BCEX aKKYMYJ/IITOPOB ObUIM TIOJK/TFOUEHBI K IPYroi Touke cxeMbl ("MuHycCy").

[MapannensHO COeAUHSIOT TOJMBKO MCTOYHUKHU € oarHakoBou J/IC. TTosnyuuBInascs npu mapaiiebHOM
CoeITMHEHNH aKKyMYJIITOPHasi OaTapest IMeeT TO >Ke HarpsbKeHHe, UTO My OJMHOUHOTO aKKyMYJ/IATOpa, a
eMKOCTh TaKOW aKKyMyJIAITODHOW OaTaped paBHa CyMMe eMKOCTel BXOJSAIIMX B Hee akKKyMynsaTopoB. T.e.
eC/TM aKKYMYJ/ISITOPBbI UMEIOT OZMHAKOBbIE eMKOCTH, TO eMKOCTb aKKYMY/ISITOPHOM OaTaper paBHa eMKOCTH
OJJHOTO aKKyMYJIITOpa, YMHOXKEHHOM Ha KOJIMUeCTBO aKKyMYJISITOPOB B OaTapee.

J_LJJ_

1. 3/[IC 6arapeu oiHAKOBBIX UCTOYHMKOB paBHa D/]C 0fHOTO UCTOUHMKA. €= €1= €2 = €3
2. ConpoTuBieHve 0Oaraped MeHbllle, YeM COMNPOTHUBIE€HME OJHOTO WCTOYHUKA Igarapen= I'1/N
£

3. Cua TOKa B TaKo# 1jernu 1o 3akoHy Oma Rtrin

OnekTpryecKasi SHeprusi, HAKOTUIeHHasl B aKKyMY/IITOPHOW Oarapee paBHa CyMMe SHEprHil OT/e/bHBIX
aKKyMYJIITOPOB (TIPOM3Be/|leHUI0 SHePruil OT/e/IbHbIX aKKyMYJIITOPOB, €C/IA aKKyMYJ/IITOPbI O/JUHAKOBLIE),
He3aBUCUMO OT TOT'0, KaK COe/JUHeHbl aKKyMYJIATOPBI - Napa/ule/IbHO U/ [10C/Iel0BaTe/IbHO.

BHyTpeHHee CONpOTHB/IEHUE AKKyMY/SATOPOB, WM3rOTOB/JEHHBIX II0 OJHOM TEeXHOJOTWH, IPHUMEpPHO
06paTHO TIPOMOPLMOHANBHO €eMKOCTH aKKymyssiTopa. I[losToMy T.K.IpH MapajiienbHOM COeUHEeHUU
eMKOCTb aKKyMYJ/ISITODHOM OaTaped paBHa CyMMe eMKOCTel BXOZSIIMX B Hee aKKyMYJISITODOB, T.e
yBeJINUMBAETCS, TO BHYTPEHHee COTIPOTUB/IEHHE YMEeHbIIaeTCs.
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Xog paboThl.
1. Haueprtute Tabmuiy:

No VcTOUHUK 1-11 oTCcuer 2-1i oTCYeT 2. .C. BHyTpeHHee

OMbITAPIEKTPUUECKOMN R1, Cua Toka [R2, Cujia TOKa c,B COTIPDOTHBJIEHME,
sHepruu BYIL, B [Om 11,A Om 2,A r, Om

1 1 1 2

2. PaccmoTrpuTe — mIKaly =~ amrepMeTpa UM OmpefesiuTe  LeHy ~— OJHOTO  JIeIeHWUs.
3. CocTraBbTe 3/1eKTPUUYECKYIO Lelb 110 cXxeMe, n300pa)keHHOU Ha pucyHke 1. [Tepek/touaTesib OCTaBUTh
B CpefiHee TIOI0>KeHHe.

Pucynox 1.

4. 3aMKHYTb Liellb, BBe/l MeHblllee conpoTus/ieHre R1. 3anucars BeJIMYMHY CUIbl TOKa I1. Pa30MKHYTB
Ljellb.

5. 3aMKHYTb Lielb, BBe/s Oosbliiee corpoTuBaeHre R2. 3anucaTh BeMUMHY CUiIbl ToKa [2. Pa3oMKHYTh
Ljellb.

6. Beruncuts 3HaueHre 3/1C ¥ BHyTPeHHero CONPOTUBJIEHUS] UCTOYHMKA /1eKTPUUeCKON SHepIUu.

£ & I

£=—— S
R
3akoH Oma /17151 TOTHOM LIeTH AJ1s1 KaXKA0ro Ciydas: (By+r) U gy

Ortcro/ia MosiyuuM OpMYJIbI [ijis BEIUMC/IEHUS € U T

e=r e %
II_IE
P IERQ _11}21
II_IE

7. Pe3ynbTaTel Bcex U3MepeHH M BHIUMC/IEHNH 3alyIInTe B TaO/IUITy.

8. CyenaiiTe BBIBO/I.

9. OTBeTbTe HAa KOHTPOJIbHBIE BOIIPOCHI.
KoHTpo/IbHBIE BOIIPOCHI
1. PackpotiTe (pU3nUeCKuil CMBIC/ TOHSTUS «37IeKTPOJBIDKYILAsk CU/la UCTOUHMKA TOKa».
2. Onpefie/UTh  COTIPOTHBJIEHWE BHEIIHEro YyuyacTKa Lieluy, I10/1b3ysACh pe3y/bTaTaMU I10/IyYeHHbIX
v3MepeHuM U 3aKk0HOM OMa /151 IOJTHOU LieTu.
3. O6bsACHUTL, TIOYEMY BHYTPEHHee COIMPOTHBJIEHHWEe BO3pacTaeT IpH I10C/e/0BaTeIbHOM COeMHEeHUH
aKKyMyJ/IITOPOB U YMeHblIlIaeTCsd IIpU I[lapaj/ule/IbLHOM B CpaBHeHWU C comnportusieHuemM 10 ogHOro
aKKyMYJIATOpA.
4. B KaKkOM C/1y4ae BOJbTMETp, BK/IIOUEHHBIM Ha 3&KUMbI reHeparopa, nokasbsiBaer J/IC reHeparopa U B
KaKOM CJ/lyyae HalpspKeHUe Ha KOHL[aX BHeLIHero ydacTka Lernu? MOXKHO /M 5TO HarpsbKeHWe CUUTaTh
TaK)Ke U HallpshKeHWeM Ha KOHIIaX BHYTPeHHero yyacTKa Lieru?
BapuaHT BbINO/THEHNS U3MepeHUM.
Omeit 1. Conporusnenne R1=2 Owm, cuna Toka 11=1,3 A.

ConporuBnenue R2=4 Owm, cusa Toka 12=0,7 A.

BbIBOA: 3KCITIEpUMEHTA/IBHO TOMYYW/IN pe3y/abTaThl u3MepeHMM O/JC U BHYTPEHHEro COIpPOTHBJIEHUS
VICTOUHMKA TOKa, MpHobpeny HaBbIKM 00pabOTKY MOrpelHOCTel pe3yIbTaToB U3MepeHuH.
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Kpurepuu onjeHku:

1,5 6as1a — BeICTaB/IsIeTCsT 00yuaroIeMycsi, KOTOPbIA MPaBUIBLHO MOHUMAeT POJib U MeCTO (PH3UKU
B COBPEMEHHOUM HayuHOW KapThHe MHUpa (U3UYECKYI0 CYIITHOCTb Hab/o/jaeMbIX BO BceneHHOU sIB/IeHUM,
poib (U3MKKA B (POPMUPOBAHMM KPYro3opa M (PYHKLIMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [/sl pelleHust
TIPaKTHUeCKHX 3a/]au; TIPUMeHsIeT MoJTydeHHbIe 3HaHUs [/isi 00bsCHEHHs YC/IOBUN TIPOTeKaHUsT (PU3UUeCKIX
SB/IEHUM B TIpUPOZe W [/ TIDUHATHS TNPAaKTUUeCKWX pelleHWH B TIOBCEJHEBHOM JKW3HU, yMeeT
OCYIL[ECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(pOpMaL, HeoOXoaumon a1 3(deKTHBHOrO HCIIOMHeHUs
npoeCcCUOHABHBIX  33Jau, Mpo(ecCUOHATbHOIO W JIMUHOCTHOIO PpasBUTHSL, JIOTUUECKW U3Jlaraer
T0JTyYeHHbIe TeopeTHYeCcKre 3HaHusl.

1 6amn — BbicTaBnsieTcss 00yuaroleMycsi, KOTOPBIM: IO CYIIeCTBY OTBeuaeT Ha I0CTaBJieHHbIe
BOIIPOCHI, C HEOOBIIMMY TIOTPELTHOCTSMH TTPUBOAUT (POPMY/MPOBKH OTpe/ie/IeH i, B OTBeTe /I0MyCKaeT
HeboibIIMe TTpo0esibl, He MCKa)KaroII[e ero Co/lep>KaHusl.

0,5 0as1a — BhICTaB/IsIETCS 00yUarOIEMYCsl, KOTOPBII He COBCEM TBEPZO BJafieeT MaTephasioMm, Ipy
OTBeTax JOMyCKaeT MaJoCyLeCTBeHHble TOTPELIHOCTH, WCKa)KeHHUsl JIOTMYeCKOW I0C/eZjoBaTeIbHOCTH,
HETOYHYIO apryMeHTalldl0 TeOpeTUUeCKUX I10JIOKeHWH, WCIBbIThIBAeT 3aTpPYAHEHUs TIpU  pelleHUU
JIOCTaTOYHO CJIOXKHBIX 33/jay.

Hwxke 0,5 6asta olieHKa 00yJaroiemMycsi He BHICTaB/ISIETCH.

CamocrosTenbHas padora

CamocTosiTelbHO® H3yueHWe yueOHOrO MaTepwasa: IOMyNPOBOJHUKOBBIA WO, TPaH3WCTOP,
3/IEKTPUYECKUN TOK B JXUJKOCTSIX, /I€KTPUUECKH TOK B rasax Ilomck vH@opmauuu Mo 3aJjaHHOW Teme B
Pa3/IMYHbIX UCTOUYHHKAX.

[ToAroTOBKa K KOHTPOJIBHBIM HUCITBITAHUSIM.

Komnsaekm npumepHbix 3a0aHuti 01151 KOHMPO/IbHOU pabombl
o pasgeny (Teme): D/1eKmpocmamuKa u NOCMOsIHHbIU MoK

Bapuant Ne 1

1. laviTe ornpeziesieHre IMOHATHIO TOUEYHBIN 3apsf.

2. [laiiTe onipe/iesieHre SIBJIEHUIO 3/IEKTPOCTaTUUEeCKOM MHAYKLIWH.

3. 3anuiure GopMyny [ HaX0XK/eHHs 371eKTPOeMKOCTH POBOJHUKA.

4. HanuiumTe opMysy 371€KTPOEMKOCTH MOC/Iej0BaTe/IbHO COeMHEHHBIX KOH/IEHCaTOPOB.

5. HapucyiiTe cxeMaTUUHO rpayk 3aBUCMMOCTH 3/IEKTPOEMKOCTH TJIOCKOTO KOHZleHcaTopa OT
HarpsDKeHUsl.

6. HemonsipHbIi AU3MEKTPUK B 37IEKTPOCTaTHUECKOM T1071e. UTO OyZeT IpOUCXOIUTh?

7. Kak HaliTH 5HEpPruro 3/1eKTPOCTaTUYeCKOrO TMOJIS.

8. B kakux efuHUIIaX U3MepsieTcs paboTa. PacruiimTe eJUHUIY U3MePeHUSI.

9. [aiiTe onpefiesieHrie IOHATUIO 3/IEKTPUUECKUN TOK.

10. Chopmynupyiite 3akoH OMa [i71s1 yyacTKa Liely MOCTOSTHHOTO TOKa.

11. Yto Takoe 371eKTpoms?

1 [IBa miapmka Maccod m=1 I KaX/bIM NOJBeLIeHbl Ha HUTSX, BepXHHe KOHLIbI KOTOPBIX
coefuHeHbl BMecTe. [InvHa Kakzaod Huth 10 cm . Kakue ojuHaKoBble 3apsiibl HaZlo COOOLIUTH
IapyKaMm , 4To6bI HUTU Pa3oLLIACh Ha yron 60° ?

2 [IBa KOHJleHCaTopa C OJWHAKOBBIMM eMKOCTAMU (1o 3 MK®P) coefMHWIM Mapasle/lbHO W,
3apsaauB 10 HanpsbkeHus 100 B, oTkmroumiv OT UCTOYHUKA. [IoTOM yBennuuau pacCTosiHUEe MeXIy
00K/1aZIkaM1 OZIHOTO M3 HUX B /iBa pa3a. Kak usmeHuTcs 3aps/ Ha 00K/ajikax 3TOro KoHjeHcartopa?

Bapuant Ne 2

1. Javite onpepenenue HanpsbkeHHoCcTH JCII.

2. [laiiTe onpejie/ieH e OTHOCUTETbHOU [JU3/1eKTPUUYECKOM TTPOHUL[AEMOCTH.

3. 3anuirTe ¢hopMysy, BhIpaXKarolyto 3akoH KysoHa.

4. HanuiuvTe opMy/y 371€KTPOEMKOCTH MapaieNibHO COeJMHEHHbIX KOHJ€HCATOPOB.

5. Hapucyiite cxematuuHo rpaduk 3aBHcMMOCTU moTeHIMana OCII ToueuHoro 3apsiia OT
pacCTOSTHUSL.
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6. Kak Hal'TW moTeHLHas MoJisi HECKOJIbKUX 3apsifiOB.

7. IlpyHLMIT CynIeprio3uL{y U TPaHULIbl er0 IPUMeHeHUs.

8. B Kakux efuHuLiax u3MepsieTcs HarpsbkeHHOCTh DCII. Pacniviivre efMHULY U3MepeHUs.
9. [aiiTe onpefiesieHrie IOHSITUIO CONTPOTUB/IEHUE NTPOBOJHUKA.

10. [JaiiTe onpesiesieHre TIOHSITHUIO CTOPOHHUE CUJIBI.

11. Kakue yacTuLIbl SIBJISFOTCSI HOCUTE/ISIMU 3JIEKTPUUYECKOr0 TOKA B MeTasliax?

1. Paccrosinue mexay 3apagamu Q= 100 HKn u Qo= -50 HK1 pasHo 10 cm. Onpegenuts cumy
F, peiictByromnyto Ha 3apsg Qz= 1 MK, oTcTosiiyro Ha r1= 12 c¢M ot 3apszga Q; u Ha r,= 10 cM oT
3apsza Qo

2. Bo3pymHbli KoHAeHcAaTop eMKocTu C ,3arojiHeH AU3/1eKTPUKOM C IPOHHULaeMOCTBIO &.
KonyieHcaTOp Kakol eMKOCTH HaJi0 BK/IFOUWTBH TOC/Ie/]0BAaTebHO C JAHHBIM, UTOObI Takas OaTapes
BHOBb 1MeJia eMKOCTb C .

Bapuanrt Ne 3
. JaiiTe onpesiesieHrie MOHATUIO 3/1IEKTPOCTaTUUECKOe TI0JIe.
. JlariTe onpeziesieHre SIBJIEHUIO TIOJIIPU3aLUM IU3/IeKTPHKaA.
. 3aMuIIITe yCI0BUS /AJIs1 pabOThl CUJTbI KYJIOHOBCKOTO TIPUTSDKEHUSI.
. Haruiiiure opmyny fjist onpe/iesieHus MoTeHIMaaa TOUeuyHoro 3apsija.
. Hapucyiite cxemaTuHo rpaduk 3aBUCUMOCTU paboTel ICII 0T pa3HOCTU MOTEHIUAJIOB.
. [TonsIpHBIN TU3/IEKTPUK B 3JIEKTPOCTaTHUYECKOM T10sie. UTO OyeT MpOUCXOuTh?
. MexaHu3M siB/ieHUsI 3/1eEKTPOCTaTUUeCKON UHAYKLIWH.
. B Kakux eivHULIaX M3MepseTcs NoTeHIasn. Pacrvinyre e AMHULY W3MepeHUsI.
. JaiiTe onpefiesieHrie IOHATUIO YZ,€/IbHOTO CONIPOTUB/IEHUS IPOBOJHUKA.

10. Hanuite dopMysiy 3aBUCUMOCTH YZ€/IbHOTO COMPOTUB/IEHUSI META/I/IOB OT TeMrlepaTyphbl
1 HapucCyWTe rpaduk.

11. Kakue yacTUL[bI SIBJISFOTCS HOCUTEISIMUA 3JIEKTPUYECKOTr0 TOKA B IMOJIYIIPOBOJAHUKAX ?

OO UTA, WN -

1. D/eKTpOH C HayaJbHOM CKOPOCTBIO 3 KM/C BjeTesJl B OJHOPOZAHOE 3/1eKTPUUYecKoe II0je
HanpspkeHHOCThI0 150 B/M. BeKTop HauanbHOM CKOPOCTH IeprieHVKY/ISIpeH JTMHUAM HalpshKeHHOCTH
s/leKTpuueckoro mnoss. Omnpefenuts: 1) culy, [eUCTBYIOLIYIO Ha 3JIeKTPOH; 2) YCKOpeHHe,
niprobpeTaemMoe 371eKTPOHOM; 3) CKOPOCTD 3/1eKTpoHa uepe3 0,1 MKcC.

2. BBIUMC/IUTE TIOTeHLMa/IbHYI0 3HEepPrUl0 3JIeKTPOHA, IpPOLUeALIero IyTb MeXAY ABYMs
TOUKAMHM 3JIEKTPUUECKOTO TI0JIs, eCIM Pa3sHOCTh TOTeHI[MaloB MeXAy ToukamM paBHa 3-10°B.
Hava/bHy:0 CKOpPOCTh 3/71€KTPOHAa TPUHSAThH paBHOM Hymo. Macca smektpoHa 9,1-107'kr. 3apsz

snekTpoHa 1,6-107" K.

Bapuant Ne 4

1. daiiTe oripejiesieHUe MOTeHIIAAA.

2. JaviTe onpesiesieHre TIOJIIPHOMY [U3/IEKTPUKY.

3. 3anuimure Gopmysy [/t HAX0XK/IeHUs 37IeKTPOeMKOCTU KOH/leHcaTopa Jito0oii (hopMBbl.

4. Hanuiiiite hopMysy AJist ONIpe/ie/ieHusl CH/Tbl B3aUMOZEeUCTBUS [BYX TOUEUHBIX 3apsi/I0B.

5. Hapucyiite cxeMaTu4yHO rpadyk 3aBUCMMOCTH HanpsbkeHHOCTH JCII oT paccTosiHuUSA.

6. OOBsICHUTE MeXaHU3M TO/ISIPU3AlMK B TIOJIIPHBIX TU/IEKTPUKAX.

7. Eciv 3apshKeHHBIM MeTa/ZIMuecKWd I1ap COeAWHUTh C He3apshKeHHbIM MeTalIMueCcKUM
II1apOM TIPOBO/THUKOB, TO /10 KaKUX ITOP 3apsi/ibl C O/IHOTO I1apa OyAyT mepeTekaTb Ha Apyrou? Paauyc
111apOB pa3/ihyeH.

8. B Kakux efMHuULIaX U3MepsieTCs 3JIeKTPOeMKOCTh. Pacnuimre ejVHULYY U3MepeHUs.

9. [laiite omnpeseneHue noHsTH0 31C

10. [JaiiTe ompezesieHre TIOHATHIO CAMOCTOSITe/TbHBIN ra30BbIM paspsij

11. Kakue yacTuLIbl IBJISFOTCSI HOCUTEISIMU 3JIEKTPAYECKOro TOKa B rasax?

1. Tpy OAMHAKOBBIX TOUeUHbIX 3apszga no 2 HK/ HaxoAsaTCA B BeplIMHAX PaBHOCTOPOHHEro
TpeyrosbHHUKa co ctopoHamu 10 cm. Onpefenutb MOZy/b Y Hafpas/jieHWe cuibl F, neiicTByroilel Ha
O/IUH U3 3apsiZj0B CO CTOPOHBI IBYX JAPYTUX.
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2. Kongencatopsl eMkoctero 2,0 Mk® u 8,0 Mr® coejvHeHbl MNOC/Ief0BaTe/IbHO U
MOZIK/IFOUeHbl K UCTOUHMKY HarpsbkeHus 200B. OmnpefenuTe pa3sHOCTb MOTEHLIMATIOB Ha KaXKOM
KOH/IeHCaTope U SHeprur0 KaKJoro KoOHJeHcaTopa.

BapuasnTt Ne 5

1. laviTe ornpeziesieHUe 3/1IeKTPOEMKOCTb.

2. laviTe onpeziesieHrie TpPOOHOMY 3apsify.

3. 3anuiure GopMyiny [ HaX0X/eHHs 371eKTPOeMKOCTH TJIOCKOT0 KOH/leHcaTopa.

4. HanuimTe opMy/y onpe/ienieHyst OTeHLaIbHOW SHEPTUM [IBYX TOUEUYHBIX 3apsi/ioB.

5. HapucyiiTe cxeMaTMUHO TrpaUK 3aBUCHMOCTH 3HEPrMM KOH/leHCaTopa OT HarpsDKeHUsl Ha
oOKaiKax.

6. JJoka)KuTe, UTO TIPH [IBIDKEHWU 3apsifia TeprieHJUKY/ISPHO CHIOBBIM JIMHUAM pabota OCII
paBHa HYJIIO.

7. Tlouemy Teno, 0b/aziarolTiee 3apsifioM, B3aUMO/IEHCTBYET C HEMTPa/TbHBIM TeJIOM?

8. B Kakux efHULIAX U3MepsSeTCsl OTHOCUTe/IbHas JU3/IeKTpUUecKasi IPOHULIAeMOCTb.

9. [anTe onpefiesieHNe MOHATUIO BHYTPEHHe CONPOTUB/IEHNE UCTOUHUKA

10. [aitTe onpejeneHre IOHATUIO HECAMOCTOSITETbHBIN Ta30BbIi pa3psi]

11. Kakue 4yacTULIbl BJISAIOTCS HOCUTEISAMU 3/IeKTPUUECKOIO TOKA B JKUJKOCTAX ?

1. [IBa moJioKUTEe/IbHBIX TOYeUHbIX 3apsiga Q u 9Q 3akperuieHsl Ha pacctosHud 100 cm apyr
ot apyra. OnpejenuTb, B KAKOM TOUKe Ha MpPsIMOM, TIPOXOJASIel uepe3 3apsifibl, C1eAyeT MOMeCTUTh
TPeTHH 3apsifi, YTOObI OH HaXOJWJICS B PaBHOBECHMH. YKa3aTb, KAaKOM 3HAK [JO/DKeH UMeTb 3TOT 3apsif
JUIs TOTO, UTOOBI PABHOBECHE ObUIO YCTOHUMBBIM.

2. HailTi pa3HOCTb TOTEHIMAJ0B B BO3/YILIHOM KOH/IEHCATOpe, ecii MeAy ero oOK/ajKamu
MOMECTUTh TIJIOTHO TIpW/eraroiyr0 K HuUM (aphopoByr0 MIacTUHKY. [lepBoHavyasbHO KOH/IEHCATOP
Ob171 3apspkeH 10 200 B, a 3aTeM MCTOYHMK OTK/TIOUHIIN.

Bapuant Ne 6

1. MaitTe onpefiesieHNe MOHATHUIO CUJIOBbIE JIMHUM.

2. [laiiTe onpe/ie/ieHre HETIOSIPHOMY [JU3/IEKTPHKY.

3. 3anuimure (opMysy CBSI3M MeXAy HamnpsUKeHHOCTbIO M Pa3sHOCThIO TOTEHLMAIoB B
opHopogHoM DCII.

4. Hanumuurre gopmyany AJs onpefieneHus HanpsbkeHHocTH DCIT ToueyHoro 3apsija.

5. Hapucyiite cxemaTnyHo rpauk 3aBUCUMOCTH Tpaduk 3aBucuMocTd 3Hepruu OCII aByx
TOUEYHBIX 3aps/i0B OT PACCTOSTHUS.

6. Ilouemy HanpspkeHHOCTb DCII B NPOBOZIHMKE paBHA HYJIIO.

7. Kak HaliTV HanpsyKeHHOCTD I0JIsS HeCKOJIBKUX 3apsifloB.

8. B Kakux eauHMUL|aX u3MepsieTcsd IoTeHLuManbHasg 3Heprus OCII. Pacrivinuvre enuHuLly
V3MepeHusl.

9. [aiiTe ornpefiesieHrie IOHATUIO HAIpsDKEHUeE.

10. Chopmynupyiite 3akoH Oma /17151 TO/THOM 1[eTH MIOCTOSIHHOT'O TOKa

11. Yro Takoe coOCTBeHHasi MPOBOAMMOCTD T10JTyTIPOBO/IHUKA?

1. /IBa OAMHAKOBO 3apsDKEHHBIX I1apyKa MOJBELIeHbl B OJHOM TOUKe Ha HUTSIX OJUHAKOBOU
JuHbl. [Ipy 5TOM HUTH pasouluvMch Ha yroJ o. lllapuku norpyxatoT B Maciao. KakoBa miOTHOCTb
Macsa, ec/iv yroJjl pacXoXK/eHusl HUTel TIpU MOrPy’KeHUU B Mac/0 OCTaeTCsl HeM3MeHHbIM? [110THOCTh
Marepuasia LapykoB 1,5 -10® kr/™m®, JA3JIeKTprUYecKas IIpOHUL[aeMOCTh Macja 2,2.

2. Kongencatopsl eMkocteio 2,0 Mk® u 8,0 Mk® coegvHeHbl NOC/Ief0BaTe/lbHO U
MOZIK/IFOUeHbl K UCTOUHMKY HarpsbkeHus 200B. OmnpefenuTe pa3sHOCTb MOTEHLIMATIOB Ha KaXKOM
KOH/IeHCaTope U SHepruro KaKJoro KOHJeHcaTopa.

Kpurepumu onjeHku

5 0a/IoB OL[eHKA «OTJMYHO» — BBICTAB/IAETCS 00yuarou|eMycs, KOTOPBIH MPaBUIBHO IMOHWMAaeT
pOJb ¥ MeCTO (JM3UKU B COBPEMEHHOW HayuHOW KapThHe MHpa (M3WYeCKyr CYL[HOCTh HabJrojaeMbIX BO
BcenenHoli sBneHudi, posib ¢u3uKu B (HOpPMHUPOBAaHUU Kpyroszopa U (YHKI[MOHATLHOM TPAaMOTHOCTH
yesioBeKa JIJisl pellieHus MPaKTUUeCKUX 3a/jau; TpUMeHsieT ToyueHHble 3HaHUS [l 00bSICHEeHUs YCJIOBUA
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NpoTeKaHus (PY3UUYeCKUX SIBJIEHUH B MPUPOJe U JJis NIPUHATHS MPAKTUUeCKUX pelleHWi B MOBCeJHEBHOU
)KU3HH, YMeeT OCYIIeCTB/ATh MOMCK U MCIO/Mb30BaHHe MH(OpMal, HeoOXxoAuMou /s 3¢ ¢heKTHBHOrO
WCTIOJIHEHUsT TIPO()eCCUOHANBbHBIX  3a/jau, MPO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTUS, JIOTHUYECKU
y3jlaraeT IIOJIy4eHHble TeOpeTUUeCKWe 3HaHWs. DBbINONHUI 3afaHue II0/IHOCTbIO CaMOCTOSITe/IBHO.
NIPaBWIBHO U KOPPEKTHO pelleHo 7-9 3afaHui;

4 6anna oljeHKa «XOpOILO» — BBICTaB/IsIETCSl 00yUaroieMycsi, KOTOpbI 110 CyIleCTBY OTBeuaeT Ha
TIOCTaB/IeHHbIE BOTPOC, C HeOOJBUIMMHK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OIpeZiesieHnH, B
OTBeTe JiorycKaeT HeOosbliMe Mpobesnbl, He MCKaKalollye ero CofepskaHWs. MPaBUIbHO U KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 Gasa olleHKa «yJOB/IETBOPUTEHO» — BBICTABJIsIeTCS 00yuaroleMycs, KOTOpPbIi He COBCeM
TBEepAO BJlafileeT MaTepuasioM, IpU OTBeTax [OIyCKaeT MaJIOCyLlleCTBeHHbIe IMOIPelHOCTH, UCKaKeHUs
JIOTUYEeCKOW MO0C/Ie/loBaTe/IbHOCTH, HETOUHYH) apryMeHTalldl0 TeOpeTUUYeCKUX I0JI0)KEeHWH, UCIBIThIBaeT
3aTPy/iHeHUs IIPU U3/I0KeHUU MaTepurajia. BbICTABI/ISAeTCs CTY[eHTY, eC/Id IIPaBUIBHO U KOPPEKTHO pellleHO
3-5 3aiaHui;

2 fa/y1a — BBICTaB/IsIETCs 00yUJaromeMycsi, KOTOPbI He COBCEM TBep/0 B/aJieeT MaTeprasioM, TIpu
OTBeTax [OMyCKaeT MaJOCYyIlleCTBeHHbIe ITOrPelHOCTH, WCKaKeHWs JIOTMUeCKOW IoC/e/l0BaTe/lbHOCTH,
HETOUYHYIO0 apryMeHTaL|0 TeOPeTUUeCKUX I0/I0’KeHUH NTPaBU/IbHO U KOPPEKTHO MeHee 33a/laHuH.

Huke 2 6as10B oLleHKa 00yuarol{eMycsi He BbICTaB/IsIeTCS.

Tema 3.3 MaruuTHoe moJjie
IIpakTHyeckoe 3aHATHE

Lesib: paccMOTpeTh METO/BI pellieHus 3a/4a4 Ha UCTI0/Ib30BaHe OCHOBHBIX 3aKOHOB TeMbI
[Tpumepsl 3amau o teme: «Cuia Amrnepar». «Cusa JlopeHija». «MarHUTHOE TI0/1e».

1. Onpefenutb CUIy, C KOTOPOW OZHOPOJHOE MarHUTHOE ToJie JeMCTBYeT Ha MPOBOJHUK
gmuHou 20 cm, ecnu cuiaa Toka B HeM 300 MA, pacrnosio>KeHHbIM MOJ yIJIoM 45 rpajlycoB K BEKTOPY
MarHUTHOM UHAYKLMU. MarautHas uHgykuus cocrasnser 0,5 Th.

2. [TpoBogHMK C TOKOM 5 A HaxOAWUTCS B MarHUTHOM moje ¢ uHaykuwen 10 Ti.
OnpefenuTs [JWHY TNPOBOJHMKA, €CAM MarHUTHOe Tiojie JeilcTByeT Ha Hero ¢ cunod 20H wu
NepreHJMKY/ISPHO ITPOBOJJHUKY.

3. OnpefeiiTb CWIy TOKa B TIPOBOJHMKe myinHOM 20 CM, pacro/io)KeHHOMY
NepreHMKY/IPHO CHJIOBBIM JIMHUSIM MarHUTHOrO nojst ¢ uaaykuuen 0,06 Tn, eciv Ha HErO CO CTOPOHBI
MarHMTHOrO 1oJisi AelictByet cuja 0,48 H.

4. [TpoBoguuk pmuHOoM 0,15 M NepneHAMKY/ISpeH BeKTOPY MarHUTHOM WHJIYKLUU
OJHOPOJHOIO0 MAarHUTHOro IIo/sg, MoAynab Kortoporo B=0,4 Tn. Cuma TOoKa B TIpoBOfHMKe 8 A.
Haiigure paboTy, KoTopast Obuia COBepIlieHa TIpH TepeMelleHny MpoBoAHKKa Ha 0,025 M 10 HarpaB/ieHHIo
JleNCTBUS CUJbl AMriepa.

5. Omnpegenuts cuiy, fercTtByromyro Ha 3apsg 0,005 Kii, ABWKyInKcS B MarHUTHOM T10J1e
c unaykuueit 0,3 Ta co ckopoctbio 200 m/c oz yrjiom 45 rpaZiycoB K BeKTOPY MarHUTHOW UHAYKIWH.
6. KakoBa cKOpOCTh 3apsDKeHHOro Tesa, IepeMeLjarolerocs B MarHUTHOM IIojie  C

MHAYKUMe 2 Tn, ecii Ha Hero CO CTOPOHbI MarHUTHOro mojs felctByer cuna 32 H. Ckopoctb u
MarHUTHOe 110Jie B3aUMHO TepIieHAUKY/ISapHbL. 3apsz Tena paseH 0,5 MKi.

7. OnpefenuTb LIEHTPOCTPEMHUTEBHYIO CUY, JEeWCTBYIOIIYI0O Ha MPOTOH B OJZHOPOJHOM
MarHuTHOM mnosie ¢ uHAyKuved 0,01 Tna (BeKTOp MarHUTHOW WHAYKLUWW TepPHeHAUKYISIpeH BEKTOPY
CKOPOCTH), €C/IA PaJIiyC OKPYKHOCTH, TI0 KOTOPOU OH JIBU)KETCS1, PaBeH 5 CM.

8. [Tox kakuM yrji0M pacrnosio>KeH NPSIMOJIMHEHHBIN TTPOBOJHUK C TOKOM 4 A B OZHOPOJHOM
MarHuTHOM TioJie ¢ MHAyKIWel 15 Tn, ecii Ha Kakable 10 cM ero A/MHbI AelcTByeT cua 3 H?
9. [TpoBoaHuK ¢ TokOM 21 A u anmvHoM 0,4 M nepeMelliaeTcss B O4HOPOAHOM MarHUTHOM T10J1e C

uHayKped 1,2 Tn neprneHguKy/IsSpHO K JIMHUSIM MHAYKUUW Ha paccrosiHue 0,25 m. Kakas mpu sTom
coBepIIMTCs pabora?
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10.  IIpoBogHMK Maccod 5 I Ha MeTp JJIMHBI, 10 KOTOpPOMY TedeT TOK CWIOW B 10 A,
PacII0/I0’KeHHBIH MepreHAUKY/ISIPHO I0JIH0, 0Ka3ascs B COCTOSIHUY HeBeCOMOCTU. KakoBa MHAYKLMS MOJS?

11. Ha npsimoli npoBoAHUK C TOKOM AyivHOM 0,5 M, MepreHAuKY/sSPHbIA JIMHUSIM WHIYKLWAN
MarHuTHOTO ToJist, AerictByeT cuia 0,15 H. Haiitu Tok, ecyii uHyKuus rnossi 20 mTo.
12. C KakoM cpeJjHel CWIOHW [elCTBOBAJI0O MarHUTHOE T10Jie Ha MPOBOAHUK AauHOoU 0,3 M, eciu

Cu/a TOKa B HeM paBHOMepHO Bo3pactasa oT 0 o 1 A? Unaykuus noss 0,2 Ti. ITpoBogHUK pacriosoxeH
MeprneHAuKYISIPHO TUHUSAM UHI YKL,

13. W3 npoBosoku pmuHoM 20 cM chenanyd KBaZpaTHbIM KOHTYyp. HalTW MakcuMasbHBIN
BpalJalOL[Ud MOMEHT CHUJI, JeWCTBYIOLIMKA Ha KOHTYD, MOMEL[eHHbI B MarHUTHOe mnoJie ¢ uHAykiuen 0,1
Tn. ITo KOHTYpY TeueT TOK 2 A.

14. OneKTpoH C 3Hepruen 4,2-10-18 /I BeTaeT B OHOPOAHOE MarHUTHOE ToJjie C UHAYKLen
0,3 Tn neprieHVKY/ISIPHO CUJIOBBIM JIMHUAM. Onipe/ie/IMTh PafinyC TPaeKTOPUU 3/1eKTPOHa.

15. Ha yacTuiy co cTOpoHbI OJHOPOJAHOTO MarHUTHOTO TOJIA AeUCTByeT cuia JIopeH1ja, paBHast
no moayno 6 MkH. OnpefieniTh MOAY/b CH/bI, JEMCTBYIOLLEN CO CTOPOHBI TMOJIsL HAa 3Ty YacTHULy, eC/u
YBEJTMUUTH MOAY/Tb CKOPOCTH YaCTHUIIBI B 2 pa3a 06e3 u3MeHeHUs e€ HarpaB/eHMsl.

16.  3apsbkeHHas 4acTULla [BWKeTCS B MarHUTHOM I10jle 10 OKPY)XKHOCTU paZiuycoM 4 CM.
Ckopoctpb uvactuubl 1000 km/c, uHAyKuss MarautHoro mons 0,3 Tna. Haitu 3apsis yactuipel, ecid eé
sHeprus paBHa 1,92:10-15 JIx.

17. OJIeKTPOH, [BUrasiCb PaBHOYCKOPDEHHO W3 COCTOSIHMSA TOKOSI C YCKOpeHMeM 5 M/C2, B
TeueHre 1 MUH TIprobOpes1 CKOPOCTh U BJieTe/l B OJJHOPOJHOe MarHUTHOe TI0Jie TIepIieH/IUKY/ISPHO JTUHUSIM
MarHuTHOM UHAYKLIMK. OnpefenuTs MHAYKIUIO 10181, ec/iv cuja JlopeHna paBHa 9,6-10-17 H.

18. B0 CKOIBKO pa3 M3MEeHUTCSl SHepPrusi MarHUTHOIO TOJI1 COJIeHOW/ia, eC/iu CUIy TOKa B HeM
yMeHbIIUTE Ha 50%7?

CamocrosTebHasA padora

CamocTosTenbHOe H3ydyeHHe yueOHOro Matepuana. Ilowck uHGbOpMaLuM IO 3aJaHHOW Teme B
pa3/IMYHbIX MUCTOUHUKAX: JJeKTpou3MepuTebHble Mpubopkl. [1oAroToBKa K KOHTPOJIBHBIM HUCITBITAaHUSM
IMouck uH(popmaluu 718 BbinosHeHUs: MI/]3 B pa3/IMuUHbIX UCTOYHUKAX, CUCTEMaTHU3UPOBATh MOJIyUeHHYIO
MH(}OPMaLIMIO U TIPe/ICTaBUTh €€ B BU/Ie JOK/IaZia B MMCbMeHHOU (opme 1-2 cTp.

ITepeuyeHb peKoOMeHAyeMbIX TéM HHAMBU/Ya/IbHOTO JOMAIIIHero 3a/JaHusl:

1. CBoiicTBa MarHUTHOTO TOJISE;

2. ®u3nyeckas CylIHOCTb MarHUTHOM UHAYKLMM, cuia JlopeHla, 3akoH Ammepa.

3. lelicTBHe MarHUTHOTO MOJIs1 HA PaMKY C TOKOM.

4. 3aKOH 3/1eKTPOMarHUTHOW UHYKLIAU.

5. Bo3nukHoBenune J3/1C MHAYKLMY TIPU ABUKEHUU NIPOBOJHUKA B MAarHUTHOM I10JIe.

NHCTpyKIus 110 BBINIO/IHEHHIO:

1. paboTa BBITIOJTHSETCSI CAMOCTOSITE/IBHO.

2. WCII0/Ib30BaTh CIEeLUA/IbHYIO TUTEPAaTyPy U UHTEPHeT-UCTOUHUKHU.

Kpurepuu onjeHku:

1,5 6anna — BeiCTaBsIeTCS 00yJAIOIIEeMYCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAeT POjib U MeCTO (DU3UKU
B COBpEMEHHOM HayuHOW KapThHe Mupa (M3WYeCcKyr CYIIHOCTb Hab/toJjaeMbIXx BO BceneHHOU siBieHUM,
ponb QU3MKA B (OPMUPOBAHWU KPYro3opa M (PYHKLMOHAJIbHOW TPAaMOTHOCTU uesioBeKa [ijisi pellleHus
MIPAaKTUYEeCKUX 3aZiau; TIPUMeHsieT TI0JTydeHHbIe 3HaHUs /il 00bSICHeHUS YCIOBUM MPOTeKaHUsT PU3NUeCcKrX
SBJEHUM B TpPUPOJe M /i1 TPUHATHS NPAKTUYECKHUX pelleHWld B TMOBCEJHEBHOM >KU3HU, YMeeT
OCYILIeCTB/ISITh TIOMCK U UCTOJ/Ib30BaHWe HH(opMaluu, HeoOxoauMon A 3(pQeKTUBHOTO WCIMOTHeHUs
npodecCUOHANbHBIX ~ 3afay, MpPO(ecCHOHaNbHOTO ¥ JIMYHOCTHOTO PasBUTUS, JIOTUYECKU U3jaraetr
TI0/TyYeHHble TeopeTUUeCcKye 3HaHUs.

1 6amn — BoicTaBssieTcss 00yYaroIeMycCsi, KOTOPBIA I10 CYII[eCTBY OTBeYaeT Ha IIOCTaB/Ie€HHbIE
BOTIPOC, C HEOO/BIIMMU TIOTPeITHOCTSMA TIPUBOJUT (POPMYJTUPOBKM OTIpe/ie/ieHHi, B OTBeTe JOIyCKaeT
HebosIbITIMe TTPO0OeTbl, He MCKAXKaOIIe er0 CO/IeP>KaHus.

Hwxke 0,5 6asia olieHKa 00yyaroiiiemMycsi He BbICTaBJISIETCS.
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Tema 3.4 J1eKTpOMarHuTHasA UHAYKLMS
I[IpakTHUecKoe 3aHATHE
Lenb: paccMOTpeTh MeTO/bI PellleHust 3a/jau Ha UCMO0/Ib30BaHUE OCHOBHBIX 3aKOHOB T€MbI
[TpuMepsl 3afiau 110 TeMe: MarHUTHBIN MOTOK. 3aKOH 3.M.M. 3/1C UHAYKLIMM B ABMKYILUXCS [IPOBOJHMKAX.
VHAyKTUBHOCTB. DHEprysi MarHUTHOTI'O T10J151 TOKA.

1. 3a BpeMms 5 MC B coneHouie, cogepxkaiiem 500 BUTKOB MPOBO/Ia, MAarHUTHBIN MOTOK
paBHOMepHO ybbiBaeT oT 7 MB6 so 3 MB6. Haiiaute 3/JC UHAYKIMM B COTIEHOUIE.
2. Kakoli MarHuTHBIM IOTOK NPOHU3bIBAET KaXbId BUTOK KaTylKy, uMetolet 1000 BUTKOB,

eCJ/Iv IpY paBHOMEPHOM UCUe3HOBEeHUY MarHUTHOrO 1oJis B TeueHue 0,1 ¢ B Karymke uHaynupyercs 3/1C
pasHas 10 B?

3. BuToK npoBoAHMKa T/IOLA/IbIO0 2 CM2 PACIIOOoXKeH MeprneHAUKY/IsIPHO BEKTOPY MarHUTHOU
vHaykuuu. Yemy paBHa D/IC uHAYKLMU B BUTKe, ecid 3a BpeMsa 0,05 cekyH[ MarHuUTHas UHAYKLUA
paBHOMepHO ybbiBaeT c 0,5 Tn go 0,1 Tn?

4. B ofHOPOAHOM MarHWTHOM IOJIe MepHeHAUKY/ISPHO K HallpaBJIeHWI0 BeKTOpa WMHIYKLIMH,
Moaynb Kotoporo 0,1 T, ABWKeTCs MPOBOJ, JIUHOW 2 MeTpa CO CKOPOCTBIO 5 M/C, MepneHAUKY/IsIpPHON
npoBoHUKyY. Kakas 5/1C uHAyLIMpYeTCs B TOM IIPOBOJHUKE?

5. [TeprnieHVKY/SIPHO BEKTOPY MarHUTHOW MHAYKLIMM MepeMellaeTcsl IPOBOAHUK A/IMHOU 1,8
MeTpa co ckopoctbto 6 M/c. IC mHayKuMy paBHa 1,44 B. HalilTh MarHUTHYHO WHAYKLMIO MAarHUTHOTO
T0J141.

6. CamosieT uMmeeT pasMax KpblibeB 15 MeTpoB. I'opu3oHTabHass CKOPOCTS IojieTa pasHa 720
Km/4yac. OnpefieMTh pa3HOCTb MOTEHLMAN0B, BO3HUKAIOIIMX MeXK/Jy KOHLaMU KpblibeB. BepTukanbHas
COCTaBJISIFOI|asi MarHUTHOW MHZAYKLIWHU (IIeprieHJUKYJISIPHO ITOBePXHOCTH 3emiin) paBHa 50 MKTn

7. MarHuTHbBIM TIOTOK uepe3 KOHTYpP MNpOBOAHHKa corpoTuBieHueM 0,030m 3a 2
cekyHzbpl m3meHwics Ha 0,012 B6. Haliaure cusmy ToKa B TIPOBOJHMKE, €C/Id HW3MeHeHHe I10TOKa
TIPOUCXO/UJIO PABHOMEPHO.

8. B opgHOpOAHOM MarHMTHOM TI0Jle HAaXOAMUTCS TUIOCKMM BUTOK Tuiomazsio 10 cm2,
pacIionoKeHHbIM MepreHUKY/ISIpHO BEKTOPY MarHWTHOM WHAYKLMU. Kakoll TOK TeueT MO BUTKY, eC/u
riosie OyzieT yObIBaTh C MOCTOSTHHOM cKopocThto 0,5 Tr/c?

9. CorpoTuBieHHe 3aMKHYTOro KoHTypa paBHO 0,5 Om. Ilpu mnepemelljeHHHd KOJjblja B
MarHUTHOM T10JIe MAarHUTHBIM IMOTOK uepe3 KOoJIbIlo 3MeHWIcs Ha 5-10-3 B0. Kakotii 3a 310 Bpems Tiporiiesn
3apsi/; uepes rorepeyHoe ceyeHre NPOBOJHUKA?

10. B opHOpoAHOM MarHUTHOM Tio/ie, UHAYKLMS Kotoporo 1 T, HaxoaWuTcd TIIOCKUM
MPOBOZSAIIMKA BUTOK TMuomjaabto 100 cM2, pacriosioKeHHbIM MepreHJUKY/IsIPHO MarHUTHBIM JIMHUSM.
Conporusnenne Butka 200 MOM. KakoM 3apsii mpoTeueT yepe3 IONepevyHOe CeYeHHWe BUTKA, eC/IA MoJjie
vcyesHet?

11. KoH11bI TPOBOJIOYHOM KaTYLIKU U3 THICSYM BUTKOB PajuyCOM 5 CM 3aMKHYTbI HAKOPOTKO.
ConpotuBnenue Katymku 100 Om. C Kakol CKOPOCTbIO [0/DKHA MU3MEHSTbCS MHYKLMSI MarHUTHOTO M0/,
TIepreHNKY/ISIPHOTO TUIOCKOCTH KaTYIIKH, YTOOBI B Hel BbIZIe/Is/Iach TerioBas MoHocTs 100 MBrT.

12. Kycok npoBoja A/iMHOM 2 M CK/Ia[bIBalOT BBOE U €ro KOHIIbl 3aMbIKalOT. 3aTeM MPOBO[,
pacTAruBarwT B KBaZipaT, IJIOCKOCTb KOTOPOTO IepreHUKY/IsIpHa CHAIOBBIM JIMHUSAM MarHUTHOIO MOJS C
nHAaykuued 64 MkTn. Kakoe Ko/iMuecTBO 3/1€KTPOHOB MPOWJET MPU 3TOM uepe3 IOINepeyHoe ceueHue
MPOBOJaA, ecu ero corporvsieHue 10 mOm?

13. Ha katymike c compotuBiienreM 5 OM U HWHAYKTUBHOCTBIO 25 MI'H mMoAJepKvMBaeTcs
rocrosHHoe HarnpsbkeHue 50 B. Kakas sHeprus BbIZIeIUTCA IIPY pa3MbIKaHUU L€y KaTyIIKU?

14. Onpepienyre 5HePryul0 MarHUTHOIO TOJIS, €C/IU IPU NPOTeKaHWHW TOKa 2 A MarHUTHBINA
TIOTOK Yepe3 coJieHOH/| paBeH 8 MBO.

15. Kakasi coBepiiaercss pabora npu repeceueHUY NMPOBOJAHUKOM C TOKOM 4 A MarHWTHOTO
notoka 1,5 B6? [IpoBoAHUK ABVKETCS MepIrieHJUKY/ISIPHO JIMHNASM UHAYKLVW TIOJS.

16. OrnpefieuTh UHAYKTUBHOCTD KaTYIIKH, eC/Id NpY Toke 6,4 A ee MarHUTHoOe 1oJie o6siaziaeT

sHepruen 0,32 Ix.
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CamocrosTenbHas padora
CamocTosiTenbHOe H3yueHre yueOHoro marepuana. [lovck nHbopmalyy 1o 3aZlaHHOM TeMe B
Pa3/IMYHbIX UCTOUHUKAX: DIeKTPOJUHaMUYeCKHii MUKPO(oH. [1oAroToBKa K KOHTPO/IbHBIM UCTBITaHUSM
Komnsiekm npumepHbix 3a0aHuti 015 KOHMPO/AbHOU pabombl
o paszeny (Teme): MazHumHoe nose

Bapuanr Ne 1

1. [laitTe onpe/ienieHye sIBJIEHUO CAMOWH/YKLIUN

2. Kax ornpezie/iuTh Harpas/ieHWe UHYKLIMOHHOI'O TOKa

3. UTo Takoe MarHuTHoe roJie?

4. TTouemy (heppoMarHeTUKH yCHU/IMBAIOT MarHUTHOE ToJie?

5. 3anuimre Gopmyiny JJ1s CBA3U UHAYKTUBHOCTH YU MarHUTHOT'O ITOTOKA.

1. KpyroBoli KOHTYp paZjiyCcoM 2 CM MOMellleH B OJHOPOJHOe MarHUTHOe T10Jie, UHAYKLUS
koTtoporo 0,2 Ti. I1110cKoCTh KOHTYpa NepreHAUKYy/IsipHa TMHAAM MHAYKLMK. Kakoil 3apsiz npozeT 1o
KOHTYPY, €C/TH ero MoBepHyTh Ha yroy 90°? ComnpoTHB/eHHe KOHTypa 2 OM.

2. IIpoToH U anb@a-yacTulla, YCKOpeHHble OAMHAKOBOW Pa3HOCTHIO IOTEHLMA/loB, B/eTarwT B
OJHOPOJHOe MarHUTHOe I10Jie TepreH/IMKY/ISPHO HalpaB/lIeHUI0 CWIOBBIX JIMHUM IO/ U HauWMHAIOT

JIBUTaThCS 110 OKPY>KHOCTH. BO CKOMBbKO pa3 painyc OKPY>KHOCTH, TT0 KOTOPOM /IBW)KeTCS anb(a-yacTULia.
Bonbllle paguyca OKPY)KHOCTM A7si mpoToHa? Macca anba-yactunsl 8,68-107°' kr, mMacca NpoToHa
1,67-107> kr. 3aps anbgha-yacTUIb! B /jBa pasa 60/IblIe IPOTOHa.

Bapuant Ne 2

1. MaitTe onpefiesieHNe SIBJEHUIO 3/IEKTPOMarHATHOM UHAYKIUU

2. ChopmynupyiiTe MpaBUsIo JieBOM PyKH

3. [Ipu Kakux yC/lIOBUSX CWa, JeNCTBYOIIas Ha ABWKYIIUNICS B MarHUTHOM T10Jie 3apsi/, paBHa
HY/HO?

4. Uto Takoe JOMEHbI U KaK OHU 00pa3yroTCs?

5. 3anuiuute dopmyny s onpegenenns 3C UHAYKLUM B IBUKYLLEMCS] IPOBOJHUKE.

e Haiitu 3/1C u cuny Toka, UHAYLIMPYEeMbIX B PaMKe, eC/Ti MIOTOK MPOHU3bIBAIOIIUM ee
n3MeHsieTcst co ckopoctkio 0,5 B6/c? ConpoTuBieHre paMku 5 Owm.

e [Ipsimoii mpoBoz pnuHOW 1=10 cM, Mo KoTopomy TeueT TOK cuiod [=20 A, HaxoauTcs B
OIHOPOJJHOM MarHWTHOM Tmosie ¢ uHAykuen B=0,01 Ta. Hantu yron o Mexxly HarpaB/eHUsIMHA BEKTOpa
BV TOKa, ec/i Ha poBOg, AelicTByet cua F=10 MH.

Bapuant Ne 3

1.JaviTe onpesienenue cuse JlopeHia.

2.YeM OT/IMYaeTCsi MAarHUTHOE T0JIe OT 3/1eKTPOCTaTUUeCKOro (3 oTanuus)?

3.Ilouemy nipu JBY>KeHUM NIPOBOJHMKA B MarHUTHOM I10JIe BO3HMKAaeT pPa3sHOCTh NOTEeHIIMAaI0B Ha
ero KOHLIax.

4.IToueMy BelLeCTBO U3MEHSIET BeJIMUMHY MarHUTHOU UHAYKLUU (MeXaHW3M)?

5.3anuimrTe GopMysy AJis OnpeefieHdss MarHUTHOTO TIOTOKa.

1. Karymka guamerpom 20 cm, umeronjass 100 BUTKOB IPOBOJIOKY, HAXOAUTCS B MarHUTHOM I10J1€.
Hatitu cpegntoro 3/JC MHAYKLNMN, BO3HUKAIOIIYIO B KaTyILKe MPU YBeTMUeHWH UHAYKLMA MarHUTHOTO
nosisi B TeueHue sBpeMenu 0,1 cc 1 T go 3 Th.

2. Ha 3apspKeHHyH0 4acTHLy [JeHCTByeT CO CTOPOHbl OJHOPOJHOTO MAarHUTHOTO IO/ C
nHaykuuend 0,3 Tn cuna JlopeHua, paBHas 5 MKH. Onpezsenuts mMofysib cuibl JIopeHLja, eciu 3apsif,
YaCTULIb]l YBEJIMUUTE B 3 pa3a, a BeJIMYMHY U HarpaB/ieHHe CKOPOCTU OCTaBUTh NPEeKHUMU.

Bapuant Ne 4

1. laliTe onpezeneHre UHAYKTUBHOCTUA. OT KaKHMX MapaMeTPOB KOHTYpa OHa 3aBUCHT?
2. Chopmynupyiite npaBu/o JleHia At UHAYKIIMOHHOTO TOKa
3. [Ipn Kakux yc/l0OBUSIX CWIa, AEUCTBYIOLasi Ha NMPOBOJHUK C TOKOM B MarHUTHOM II0Jie 3apsif

40



paBHa HYJIIO?
4. Yem BUXpEBOe 37IeKTPUUECKOE T107Ie OT/IMYAeTCsl OT 3/1eKTPOCTaTUUeCKOro MoJIsi?
5. 3anuirTe dhopMysy [/1s oripefiesieHUs cusibl JIopeHiia.

1. Karymka guamerpom 20 cM, nmeroiasg 100 BUTKOB IPOBOJIOKU, HAXOJUTCS B MAarHUTHOM
nionie. Haiitu cpepiHioro 31C MHAYKLMY, BO3HUKAIOLIYIO B KaTYIIKe TIPYU yBeIUUeHUH UHAYKLUN
MarHuTHOIO 1oJid B TedeHue BpeMenu 0,1 cc 1 T go 3 Th.

2. HaiiTu yr/IoByl0O CKOpOCTh OOpalljeHHsi 3/1eKTpOHa 10 OKPYKHOCTHM, KOTOPYIO OH
ONMUCBbIBaeT B OJHOPOJHOM MAarHUTHOM TOjie, eClId MHAyKLMs Tons paBHa B=2-107Tn. Macca
snektpona 9,11-107 kr, 3apsiz 1,610 K.

BapuaHnrt Ne 5

1. [laliTe omnpepeseHre MOHATHUIO MarHUTHAs! UHAYKLIMS.

2. [aviTe onpesiesieHNe TIOHSTHIO TOTOK MarHUTHOW UHIYKLIUU

3. IIpu Kakux yc/i0oBUsIX Y (heppOMarHeTUKOB TepsieTCsl HAMarHUUeHHOCTh?

4. IToueMy B IIPOBOJHUKE, ABWXKYL[MCs B MarHUTHOM I10J1e, MOXKeT BO3HUKaTh J[1C?

5. 3anuirTe GopMysy 3aKoHa Amriepa AJisl OnpeJie/ieHrsl CUJbl, [1eMCTBYIOIIel Ha MPOBOJHUK C
TOKOM B MarHUTHOM II0JI€.

e Haittu 3/IC u cuny TOKa, MHAYLMPYEMBIX B paMKe, eC/Id TOTOK MPOHU3bIBAIOIIUN ee
n3MeHsieTcst co ckopoctkio 0,5 B6/c? ConpoTuBieHre paMku 5 Owm.

Anbda-uacTulla ABWKeTCS B OJHOPOJHOM MarHUTHOM Tiojie ¢ WHAyKOMed B =1,2 Tn no
OKDY)KHOCTH pafuycoM 49 cM B TUIOCKOCTH, MepHeHAUKY/ISIPHOM CUIOBBIM JUHUAM. OmnpeznenuTb
CKOPOCTb, KHHETHUECKYIO SHEpPTHi0, Tiepro; o0OpalieHust U YTJI0BYI0 CKOPOCTh uacTurbl. Macca anbda-

vacruypt 6,68 107 kr, sapsg 3,2-107" K.

Bapuasnr Ne 6

1. lavite onpesienienue cujae Amrepa.

2. CchopmynupyiiTe npaBU/o NpaBoi PyKU

3. KakoBbl MOT'YT ObITb TPaeKTOPHU [IBHKEHHSI 3apsi/ja B MarHUTHOM T1oJie?

4. Yem BUXpeBOe 371eKTPUUECKOE T107Ie OT/IMYAeTCsl OT MarHUTHOTO TOJIsA?

5. 3anuiurTe dopMysy 3aKkoHa Papajiest AJis 37IeKTPOMarHUTHOW UHAYKIIUU.

e KpyroBoii KOHTYp paJiiycoM 2 CM TOMeLleH B OJHOPOJHOE MarHWTHOe TI0Jie, WHIYKLUS
kotoporo 0,2 Tn. I110ockoCcTh KOHTypa nepreHAUKY/sipHa JUHUSAM UHAYKLuU. Kakoi 3apsij npoijeT rno
KOHTYPY, eC/I1 ero rnoBepHyTh Ha yroj 907 ComnpotusiieHre KOHTypa 2 Om.

e [Ipsimoli mpoBop aAivHOM [=10 cM, MO KOTOpOMY TeueT TOK cwiod [=20 A, HaxoauTcs B
OJJHOPO/IHOM MarHUTHOM ToJie ¢ uHAykuued B=0,01 Tn. HaiiTu yron o MeXxay HampaB/ieHUsIMHA BeKTopa
B 1 TOKa, ec/i Ha npoBoz gerictByeT cuia F=10 mH.

Kpurepuu onjeHku

5 0a/yI0B OIleHKa «OTJIMUHO» — BBICTaB/seTCs 00yuaromieMycsi, KOTOPbIM MpaBW/IbHO TOHUMaeT
poJib ¥ MecTO (PY3MKK B COBPEMEHHOW HayYyHOM KapTHHe MHpa (U3HUeCcKyr0 CYIITHOCTh HabJIF0iaeMbIX BO
BcenenHoli siBneHu, ponb ¢GU3MKKA B (OPMUPOBAHMM Kpyro3opa M (PyHKI[MOHAJIbHOW TPaMOTHOCTH
yesIOBeKA ZIJIsl PellleHus] MPaKTHUeCKUX 3a/1au; TIPUMeHsIeT TI0/TyYeHHbIe 3HAHUS [jisT 00bSICHEHUS YC/IOBHMA
NpoTeKaHus (pU3NUecKUX SIBJIEHUU B MPUPOJE U JJ1s MPUHATHS NPaKTUUECKUX pelleHHuld B MOBCeJHEBHON
JKW3HU, YMeeT OCYIIeCTB/IATh TOMCK U WCIO/Mb30BaHWe HH(OpMayH, HeoOxoaumon s 3¢ GheKTHBHOrO
WCTIOJIHEHUsT TpOo(eCcCUOHANBHBIX 33/jad, Mpo(ecCMOHATbHOIO U JIMUHOCTHOTO PpasBUTHS, JIOTUYECKU
y3jiaraeT TOJlyueHHble TeOpeTHUecKue 3HaHWsA. BBIMONMHWA 3a/jlaHue T0JIHOCTBI0 CaMOCTOSITE/IBHO.
MpaBWIBHO U KOPPEKTHO peLleHo 7-9 3a/jaHnij;

4 fa1a OIjeHKA «XOPOILO» — BBICTAB/ISIETCS] 00yUaromemMycsi, KOTOPBIM 10 CyIIeCTBY OTBeuaeT Ha
TOCTaB/IeHHbIe BOIPOC, C HEeOOJBIIMMU TIOTPeIIHOCTSMH TIPUBOJUT (OPMYJITUPOBKM OTpe/ie/ieHul, B
OTBeTe [OTMyCKaeT HeOosblve Mpobesbl, He MCKaKaloIIe ero COZep’KaHWs. MPAaBUIbHO W KOPPEKTHO
pellieHo 5-7 3a/laHui;

3 GasIa olleHKa «y/JOBJIETBOPUTEHBHO» — BBICTAB/ISAETCS OOyuaroIeMycsi, KOTOPbIM He COBCEM
TBEp/I0 B/aZileeT MaTepuajoM, NP OTBeTax JOMyCKaeT Ma/oCyLeCTBEHHbIe MOrPeLIHOCTH, HWCKa)KeHUs
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JIOTUYECKOU T0C/Ie[J0BaTe/IbHOCTH, HETOUHYIO apryMEeHTal|Mi0 TeOPeTHUECKHMX TIO/I0XKeHUMH, UCIBIThIBAeT
3aTpy/JHEHUs TPU U3/I0KEHUU MaTepHrasia. BICTAB/ISIETCS CTYIEHTY, eC/TU TIPaBUIbHO U KOPPEKTHO PeIleHo
3-5 3a/1aHul;

2 6a/Iy1a — BBICTaBJISIETCSA 00YYalOIIeMyCsi, KOTOPbI He COBCEM TBEP/O BJaJZieeT MaTeprasioM, TIpr
OTBeTax [OMyCKaeT MayIOCyI[eCTBeHHbIe MOrPEIHOCTH, WUCKaKeHUsl JIOTUUeCKOH I0C/ie/[0BaTe/IbHOCTH,
HETOUHYIO apTyMEHTAL[UI0 TeEOPETUUECKUX TTOJI0’KEHUH MPABUIbHO Y KOPPEKTHO MeHee 33alaHui.

Hwke 2 6asioB o1jeHKa 00y4JaroleMycsi He BbICTaBJISIeTCSI.

Paspen 4 Kose0auus ¥ BOJTHBI
KoHTtponvpyembie KoMneTeHI[UM (3HaHuUsA, yMeHUs1): 31,32,33, 34,Y1,¥Y2, B1, By, JIPo5, JIPo7, JIPo9

Tema 4.1 MexaHuuyecKue Ko/ie0aHusA
IIpakTHUecKoe 3aHATHE
Llesib: pacCMOTpPeTh MeTO/IbI PellieH s 3a/jau Ha UCT0/Tb30BaHUe OCHOBHBIX 3aKOHOB TEMBbI
[TpuMepsI 33714 110 TeMe: MaTeMaTHUeCKH MassTHUK, Pe3oHaHC

MaTemaTtuueckrii MasiTHUK

1. Bo CKOJIBKO pa3 M3MEHHUTCS YacToTa KosiebaHWii MaTeMaTHUYeCcKOro MasTHUKA TIPY YBeJTUUYeHUU JJTHEI
HUTU B 3 paza?

2. [lBa mMaTreMaTHUeCKMX MasTHUKAa C TepuojiaMu KomebaHuil 6 U 5 C COOTBETCTBEHHO OHOBPEMEHHO
HauWHAIOT KojebaHUs B OWHAKOBBIX (hazax. Uepe3 Kakoe HavMeHbIllee BpeMsi UX YTJIbl OTKJIOHEHUS U
HarpaBJ/ieHusl IBY)KeHUsI CHOBA OyyT O/IMHAKOBBIMU?

3. KakoBa /JjlMHa MaTeMaTH4YeCKOro MasiTHHUKA, COBepIlaroIero Koysebanus 1o 3akoHy x=0,04cos(2t+0,8)
(m)?

4. MarepuanbHasi TOUKa COBepIllaeT rapMoHHYecKue Kosiebanusi ¢ mepuogom 0,8 ¢, HauaB [BMKeHHe U3
TI0JIO)KEHHsI paBHOBecHsl. AMIUIMTYya Kosebanus 1,5 M. UeMy paBHa CKOPOCTh depe3 2 C TOC/e Hauasa
JIBIKEHUS?

5. MarepuasnbHasi TOYKAa COBepIaeT rapMoHUYecKue KosiebaHus. Ecii npu HeM3MeHHON aMIUIUTy[e
yBeJIMUMTh YacTOTy KosiebaHWiI B JiBa pa3a, BO CKOJbKO pa3 H3MEHUTCS MaKCHMa/lbHOe 3HaueHue
BO3BpAlLLIAOILel CUJIbI, IeMCTBYIOLLEH HA TOUKY.

Pe3onanc
6. Ilpy Kakol CKOpOCTH Toe3/la MasiTHUK JyiiHOM 10 cM, TioJBellleHHbI B BaroHe, 0COO@HHO CHUIBHO
packauuBaeTCs, eC/iM pacCTOsSIHUe MeXy CTbIKaMU pesibcoB 12,55 m?
7. Benpa ¢ BoJjoli Ha KOPOMBIC/Ie UMEIOT UacTOTy coOCTBeHHBIX Kosebanuii 0,625 I'iy. [Ipu kKakoit jgmiHe
1mara Bozia 0yzieT 0COOeHHO CH/TBHO BBITUIECKHUBAThCS, €C/IA Ye/IOBEK C Be/IpaMU JBWXKETCS C TTOCTOSTHHOM
CKOPOCTBIO 2,7 KM/U?
8. ABTOMOOW/Ib [JBIKETCST TI0 HEPOBHOM /IOpore, Ha KOTOPOM pacCTOsSTHUE MeXAy OyrpaMu paBHO
nipubnu3uTensHo 9 M. [lepros coGCTBeHHBIX KoslebaHui aBTOMOOMIsE Ha peccopax paBeH 1,5 c. TIpu kakoii
CKOPOCTH aBTOMOOW/ISI ero Kojie0aHusI B BEPTUKAIBHOMN IMJIOCKOCTU CTaHYT Haubosiee 3aMeTHBIMU?
9. TpakTop OCTaBU/I Ha TPYHTOBOM JI0poTe cJiefibl B BU/le yriy0neHuii Ha paccrtossHau 0,3 M ApyT OT Jpyra.
ITo mopore ABWXKETCS aBTOMOOW/Ib Maccod 2 T, UMEIOIIUN B OJUHAKOBBIE PECCOPBI >KECTKOCTbIO 44
MH/m kaxgas. TIpy Kakoil CKOPOCTH aBTOMOOW/IST OH OyZieT WCTBIThIBaTh MaKCUMasibHble BepTHKaIbHbIe
packauuBaHus?

CamocrosTebHasA padora

CamocTosTeNlbHOe M3ydyeHHWe yueOHOTrO Marepuana. [Towck wHdoOpMaluu Mo 3aZlaHHOM TeMe B
pa3/IMUHbIX MCTOYHMKAax: [IpeBpallleHuWe SHEPruM TP TrapMOHHWYeCKUX KojebaHusix. Bo3pelicTBue
pe3oHaHca u 6Ooprba ¢ HuM. IloAroTOBKa K KOHTPOJIBHBIM HCHBITaHUSM [Touck wuHbOpMaryu st
BbIMOJIHEHUsT WM/I3 B pas3/iMyHbIX HCTOUHMKAX, CHCTeMaTU3HWpOBAThb IIOJIyUeHHYH0 WH(QOpPMaLUI0 |
Tpe/ICTaBUTh e€ B BU/le [0K/IaZia B MUCbMeHHOM gopme 1-2 cTp.
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ITepeueHb peKOMeH/yeMbIX TeM UHAUBU/ya/IbHOI'0 /[OMaIIHero 3a/[aHus:
WnuTepdepenius u gudpakLys MeXxaHnueCcKrx BOJTH.
PU3NUeCKUN MasiTHUK
Pe3oHaHc nosb3a U Bpe.
BesnurHbl, XapakTepu3yoliye MeXxaHuueckre Kosie0aHusl.
KosebarenbHble CUCTEMBI.
MexaHWuyeCKrUl pe30HaHC.
MHCTPYKIUA N0 BHINIOJTHEHHIO:

1. Pabota BBITIO/THSETCS] CAMOCTOSITENBHO.
2. Vcnonb30Bath crieljianbHy0 IMTePaTypy U UHTEPHET-UCTOUHUKU.
Kpurepuu onjeHku:
1,5 6as1a — BeICTaB/IsIeTCs1 00yUaroIeMycsi, KOTOPbIA MPaBUIBLHO MOHUMAET POJib U MeCTO (PH3UKU
B COBPEMEHHOUM HayuHOW KapThHe MHUpa (HU3UYECKYI0 CYIITHOCTb Hab/oJjaeMbIX BO BceneHHOU sIB/I€HUM,
poib (U3MKKA B (POPMUPOBAHUM KPYro3opa M (PYHKLIMOHAJIbHOM TPAaMOTHOCTH 4ejioBeKa [sl pelleHust
MIPAKTUYECKHX 3a7iau; TIPUMeHsIeT TI0JTyYeHHbIe 3HaHUS /1J1s1 0ObSICHEHUS YCIOBUH MPOTEKaHUS (PU3UUECKUX
SB/IEHWM B TIpUPOZle W [/ TIDUHATHS TNPAKTUUeCKWX pelleHWd B TIOBCEJHEBHOM JKW3HU, yMeeT
OCYIL[ECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(OpMaLd, HeoOXoaumou s 3¢(deKTHBHOrO HCIIOHeHUs
npoeCcCUOHAbHBIX  33Jau, Mpo(ecCUOHATbHOIO U JIMUHOCTHOTO PpasBUTHSL, JIOTUUECKW U3Jlaraer
TI0JIy4YeHHbIe TeOpeTUYeCKHe 3HaHUS.

1 6ann — BbicTaBasieTcss obyuaroiieMycsi, KOTOPBIA TI0 CYII[eCTBY OTBeYaeT Ha I10CTaB/ieHHbIe
BOIIPOC, C HEOOJBIIMMH TIOTPELTHOCTSMU TPUBOAUT (HOPMY/IMPOBKH OTIpejie/ieHNid, B OTBETe JIOMyCKaeT
HeboibIe TTpo0eibl, He MCKa)KaroII[e ero Co/lepyKaHusl.

Hwxke 0,5 6asia olieHKa 00y4aroiemMycsi He BHICTAB/ISIETCH.

SR el

Tema 4.2 D/1IeKTpOMarHUTHbIE Ko/1e0aHus
IIpakTHyeckoe 3aHATHE
Lenb: paccMOTpeTh MeTO/IBI pellleHHs 3a/a4 Ha UCII0/Ib30BaHHe OCHOBHBIX 3aKOHOB TeMbl

[Ipumepsl 3azau 110 Teme: AKTHBHOe COIpOTHBIIeHHe. KOHleHcaTop U KaTyllKa B Lielly [lepeMeHHOr0
ToKa. TpaHc(opmaTopsbl.

AKTHBHOE CONPOTHUBJIEHUE.

1. BonbTMeTp, BK/IIOUEHHBIM B Lielb IePeMEHHOrO TOKa, IOKas3biBaeT HampsbkeHune 220 B, a
amriepmeTp — ToK 10 A.YeMy paBHbI aMIUIUTY/HbIe 3HaUEHUS U3MepPseMbIX Be/TMUUH?

2. Pamka BpairjaeTcs B O4HOPOJAHOM MarHUTHOM mnosie. D1C MHAYKLMY, BO3HUKAKOLLAasd B paMKe,
M3MeHsleTcs 110 3aKoHY e=80sin25mt. Onpezesiite BpeMst OJHOTO 000pOTa paMKH.

3. Cusia TOKa B KosiebaTeTbHOM KOHTYpe u3MeHsieTcs o 3akoHy I =0,4sin(400nt) (A). Onpegenure
e€MKOChTb KOH/IeHCaTopa B KOHTYpe, eC/Ii UHAYKTUBHOCTb KaTyIKU paBHa 125 MI'H.

4. YeMy paBHa amIuUIMTyJa CHAJIbl TOKA B LleNU MepeMeHHOro Toka yactorou 50 ['n, copeprkaieit
T10C/IeloBaTe/IbHO COeIMHEHHbIe aKTUBHOe cornpoTuB/aeHre 1 KOM u KoHjeHcaTop eMKOCTH C = 1 MK®D,
eC/I1 IeMCTBYHOLLlee 3HaUeHNe HalpsDKeHUsT CeTH, K KOTOPOM MOJK/II0YeH y4acToK Liernu, paBHo 220 B?

5. KaTyllika ¢ HUYTOXHO MaJIbIM aKTUBHBIM COIPOTUB/IEHVEM BKJ/IFOUeHa B Liellb [IepeMeHHOI0 TOKa
c vacrorou 50 I'y. I1pu Hanpsbkenun 125 B cuna Toka paBHa 3 A. KakoBa MHYKTUBHOCTb KaTYILIKU?

KoHgieHcaTop 1 KaTyllKa B Liel [lepeMeHHOr0 TOKa.

6.B ceTb mepemMeHHOro TOKa BKJ/IFOUEHBI ITOC/IeZ0BATeNbHO KaTylKa WHAYKTUBHOCTBIO 3 MI'H u
aKTUBHBIM corpoTus/eHrueM 20 Om u KoHgeHcaTop eMKOCTEI0 30 MK®. Hanpsokenue Uc Ha KOHZieHcaTope
50 B. Ompepnenure HampsbkeHHWe Ha 3aKUMax Lield, TOK B L{elly, HallpsyKeHWe Ha KaTyllKe, aKTUBHYH0 U
PEaKTUBHYIO MOLLHOCTb.
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7. B Uenu Kak TM0OKa3aHO Ha CXeMe, TOJK/IIOUEHbl KaTyllKa, KOH/JEHCAaTOp U PpPe3UCTOpPSI.
WNupyktuBHOCTL Karymwiku — 15 MI'H, emkocte KoHfeHcaropa 20 Mk®, R1=10 Owm, R2=30 Owm.
Hanpsikenve ucrounvka 100 B, yactora 100 I'i. Onpenenvdts TOKM B LieNM, aKTUBHYIO, PEAKTUBHYIO U
TIOJIHYIO MOILHOCTb B LieTH.

TpaHcgopmartopsl.

8. Ormpenenute HarpspkeHWe Ha KOHI[aX TIePBUUHON OOMOTKM TpaHcdopmaropa, HMerolen
N1=2000 BUTKOB, eCc/H HalpsDKeHHe Ha KOHI]aX BTOPHUYHON OOMOTKH, comepskaijeii N2=5000 BUTKOB,
paBHO 50 B. AKTUBHBIMHU COMPOTUB/IEHUSIMA 0OMOTOK TpaHC(HOpMaTopa MOYKHO TIpeHeOpeyb.

9. INepBuyHas oOMOTKa TpaHchopMaTopa HaXOJUTCs 1o/ HarpsbkeHueM 220 B, 1o Hell rpoxoaut
tok 0,5 A. Ha BTOpruHOl 00MOTKe HampsbkeHue cocTtaBiseT 9,5 B, a cuna Toka paBHa 11 A. Onpezenurte
KO3(puIeHT 1oJie3HOro JeCTBUS TpaHCpopMaTopa.

10. HampsbkeHrie Ha TepBUYHOM OOMOTKe TOHI>Karomiero Tpancdopmaropa 220 B, momHocTs 44
Br. Onpezpenute cuny Toka BO BTOPUYHON 0OMOTKe, €C/Id OTHOILIEHUSI YMC/Ia BUTKOB OOMOTOK paBHO 5.
[MoTepsimu 3HEPTUM MOYKHO TIpeHeOpeyb.

11. TToHwmxaroiuii TpaHcopMaTop BK/IIOUEH B ceTh ¢ HamnpsbkeHreM 1000 B u moTtpe6isieT ot cetu
MorHocTh, paBHYI0 400 Bt. KakoB KII/] TpaHcdopmaropa, ecv Bo BTOpUUHOM 0OMOTKe TedeT TOK 3,8 A,
a KoadduimeHT TpaHcdopmaluy paBeH 10?

12. BropuuHasi o6mMoTKa TpaHcdopmaropa, uMmerorias 95 BUTKOB, MPOHU3bIBAETCS MarHUTHBIM
TIOTOKOM, V3MEHSIOLMCS co BpeMeHeM yepes OJIVH BUTOK 1o
3akoHy ©=0,01sin100mt®=0,01sin100mt. Hanuimte ¢opmymny, Belpakarouiyto 3aBucuMocte OJC Bo
BTOPUYHOM 0OMOTKe OT BpeMeHHU.

CamocrosTenbHas padora

CamocTosiTenlbHOe U3ydyeHHe yuebHOro marepuana. [Towck uHdopMaluu Mo 3aZlaHHOM TeMe B
pa3/IMyHbIX HCTOYHMKAX: [loAroToBKa K KOHTPOJBbHBIM HCHbITaHUsAM [louck wuHbopMaimu s
BbIMOJTHEHUs1 W/I3 B pas/MyHbIX HCTOUHMKAX, CHCTeMaTU3MpOBATh IIOJIyUeHHYH0 WH(QOpPMaLUi0 |
Tipe/ICTaBUTh e€ B BU/le [0K/IaZia B MUCbMeHHOM gopme 1-2 cTp.

Ilepeyenb peKoMeHAyeMbIX TeM HHAMBH/Ya/IbHOI'0 JOMAaIlIHero 3a/JaHus:
AHarnorust MeXx1y MeXaHHUeCKUMH U 3/IeKTPOMarHUTHBIMU KOJIe0aHUSIMU.
Pe30HaHC B 3/1eKTpPUUECKOM LIeMH.
["eHepupoBaHue 3/1eKTPUUECKON SHEPIUH.
TpaHcgopmartopsl.
ITpon3BoACTBO 1 Nepefjava 371eKTPO3HEepPIUH.
VICTOYHUKY SHEepruu.
MHCTpyKIMA 10 BBINIO/THEHHUIO:
1. PaboTa BBINOHSETCS CaMOCTOSITeTBHO.
2. Vcnonb30Bath crierjianbHyIo IMTepPaTypy U UHTEPHET-UCTOUHUKH.
Kpurepuu onjeHku:
1,5 6anna — BeICTaB/sIeTCS 00yYAIOIIeMYCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAeT POjib U MeCTO (DU3UKU
B COBpEMEHHOM HayuHOW KapThHe Mupa (M3WYeCKyr CYIIHOCTb Hab/oJjaeMbIXx BO BceneHHOU siBieHUM,
ponb ¢u3MKKA B ()OPMUPOBAaHUM KPyrosopa M (PYHKL[MOHAJIbHOM I'PaMOTHOCTH 4YejiOBeKa /ISl pelLleHUs
MPaKTUUYeCKUX 3a7lau; TIPUMeHsieT TI0JTyYeHHbIe 3HaHUs /1l 00bSICHeHUS YCIOBUI MPOTeKaHUsT (PU3NUeCcKrX
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ABJIHUH B TIPUPOJe W /IS TIPUHATUS TPAKTUUYECKHUX pelieHWH B TOBCEJIHEBHON JKHU3HH, yMeeT
OCYIIIECTB/IAIT TIOMCK M HCIIO/Ib30BaHWe WH(MOpMaIi, HeobXoaumor [yisi 3()GhEKTUBHOTO WCIIOHEHHsI
npodeCCHOHAMBHBIX  337]a4, TPOPECCHOHATBHOTO U JIAUHOCTHOTO  PA3BUTHSI, JIOTUYECKW W3/laraet
TI0/TyYeHHbIE TEOPETHUECKHE 3HAHMUSI.

1 6amn — BbIcTaB/IseTCS O0OyYaroIeMyCsl, KOTOPBIA IO CYI[eCTBY OTBEUAeT Ha IOCTaB/Ie€HHbIE
BOIIPOC, C HEDOOJBIIMMU TIOTPEIIHOCTSMHU TIPUBOAUT (OPMY/IHMPOBKU OMpe/e/IeHHi, B OTBETE [OMyCKaeT
HeOosIbITIMe TTPO0OeTbl, He UCKaXKaOIIe er0 CO/IeP>KaHus.

Hwuxe 0,5 6asia olieHKa 00y4JaroleMycsi He BbICTaBJISETCS].

Tema 4.3
MexaHu4yecKkue U 3/IeKTPOMarHMTHbIE BOJTHbI
IIpakTHyeckoe 3aHATHE
Lenb: paccMOTpeTb MeTO/IbI pellleHHs 3a/iau C UCII0/Ib30BaHKeM OCHOBHBIX 3aKOHOB TeMbl

[TpumepsI 3a7au 110 Teme: [lmHa BosiHBL. CKOPOCTh BOJTH. D/IeKTPOMAarHUTHbIE BOJTHBL

[vHa BosmHbL. CKOpPOCTH BOJH.

1.Pagmocrannys paboraet Ha yactoTe 12 MI't. KakoBa /i/iiHa M3/Ty4aeMbIX pPaZiIMOBOJTH?

2.Jn1eKTpOMarHuTHasi BOJIHA € 3eM/id jojetaeT A0 Mapca 3a 3 MuHyThl U 6 cekyHZ. KakoBo
paccrosinve 1o Mapca?

3. Ha KakoM pacCTOSIHUM S OT aHTeHHbI pafiioyioKaTopa A HaXoJUTCs OOBEKT, e OTPayKEHHBIN OT
HETo pa/InOCUTHAJT BO3BPATH/ICS 00paTHO uepe3 MPOMEXKYTOK BpeMmeHH T = 200 MKC?

4. OrmpefenuTtb [JUHY 3/IEKTPOMarHUTHBIX BOJMH B BO3/yXe, H3/lyuyaeMbIX KoJiebaTesbHbIM
KOHTYPOM C eMKOCTbI0 3 H® u uHAyKTUBHOCTBIO 0,012 ['H. AKTMBHOe COINpPOTHUB/IEHHEe KOHTypa IPUHATH
PaBHBIM HYJIIO.

5. B KakoMm arna3oHe ZJTMH BOJTH MOXKET paboTaTh MPUEMHHK, eC/ii EMKOCTh KOHJIEHCaTopa B ero
KosnebaTeslbHOM KOHTYpe TiaBHO u3MeHsiercst oT C1 = 50 n® go C2 = 500 n®, a UHAYKTUBHOCTb KaTYIIIKH
1ocTosiHHa U paBHa L = 20 MxI'H?

6. JIofiKa KauaeTcsl Ha BOJIHAX, PaCIPOCTPAHSIOLUXCS CO CKOPOCThIO 4 M/c, U 3a 10 ¢ coBepiuaet 20
Kosiebanmii. KakoBo paccTosiHre MeXy CoceJHUMH rpeOHSIMU BOJTH?

7. TonmocoBble CBSI3KK TIeBIIa, TIOOLIEr0 TeHOPOM (BBICOKMM MY)KCKHM TOJIOCOM), KOJIeOJIFOTCS C
yactotor ot 130 fo 520 I'u. Onpegenvte MakCUMaJbHYIO0 U MUHUMA/IBHYIO [UIMHY M3/ydaeMOU 3BYKOBOM
BOJIHBI B Bo3yxe. CKOpOCTb 3ByKa B Bo3ayxe 330 m/c.

8. JlnvHa oKeaHMUeCKOW BOJIHBI cocTassisieT 270 M, nepuoj coctasaseT 13,5 c. Onpegenvre CKo-
POCTb pacIipoCTpaHeHUs BOJIH.

9. Ompeznenute, BO CKOMBKO pa3 OyzeT OT/IMUaThCS [/TMHA 3BYKOBOM BOJIHBI TIPU T€pPexo/ie U3 BO3-
Jyxa B Bogly. CunTaTth, YTO CKOPOCTb pacnpocTpaHeHus 3ByKa B Bo3ayxe 340 m/c, B Boge 1450 m/c.

O/eKTPOMarHUTHbIE BOJTHBI.

10. OnpeienUTh AJIMHY 3/1EKTPOMAarHUTHBIX BOJIH B BO3/IyXe, U3/IyuaeMbiX Koe0aTeTbHbIM
KOHTYPOM C eMKOCTBIO 3 H. @ ¥ uHAYKTUBHOCTEIO 0, 012 I'H. AKTUBHOe COIPOTHUBI/IEHHe KOHTYpa [PUHATh
PaBHBIM HYJIIO.

11. KonebarenbHbIN KOHTYP U3/Ty4aeT B BO3ZyXe 37IeKTPOMarHUTHBIE BOJIHBI AMHOU 300 M.
OnpeznenuTb UHAYKTUBHOCTH KOjiebaTe/lbHOTO KOHTYPA, eC/IU ero eMKOCTh paBHa 5 MK. ®@. AKTHBHOe
COIPOTHBJIEHME KOHTYpPa He YUUThIBATh.

12. Ha KaKyto AJTMHY BOJTHBI Oy/leT pe30HUpOoBaTh KoJiebaTe/lbHbIM KOHTYP, B KOTOPOM
VH/JYKTMBHOCTB KaTyIIKU 8 MK. ['H, a eMKOCTb KoHZeHcaTopa 20 HD

13. PapvonepesiaTurk paboraet Ha uactoTe 6 MI'. CKOMbKO BOJIH YK/IabIBae€TCs Ha PaCCTOSTHUU
100 KM 10 Hampas/IeHHWIO PACIIPOCTPAHEHUs paJJMOCUTHaIA.

14. PaguosiokaTop paboTaeT B UMITY/IbCHOM pexkuMe. YacToTa nmoBTopeHus ummy/abcos 1700 I,
JyuTenbHOCTL uMITynbca 0, 8 Mkc. HailTu MakcMMasnbHYI0 1 MUHUMAJTBHYIO JaTbHOCTb 00HAPY>KeHUS LiesTn
JlaHHBIM JIOKaTOPOM.
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CamocrosTenbHas padora
CaMocTosTeNbHOe M3yueHue yuebHOro Matepuasna. [1oMck MHGOPMALMHY 10 3aJlaHHON TeMe B Pa3MuHbIX
WCTOYHHKAX: 3BYKOBBbIE BOJIHBL. YJIbTPAa3BYK U €r0 KCIO/b30BaHUE B TEXHUKE W MeAWIMHE. [IpUHIUTIBI
Pa/IMOCBA3U U TesieBU/ieHusl. [10roToBKa K KOHTPOJIBHBIM UCTIBITAHUSM.

Komnaekm npumepHbix 3ad0aHutl 0151 KOHMPO/AbHOU paGombl
1o pa3zeny (Teme): Konebanus

Bapuanrt Ne 1

1. [JaiiTe orpesieneHre MOHITUIO KoreOaHMs.

2. YTo Takoe aMIUTUTYZA KOeOaHUiA?

3. Hanmite dhopmyny /st IMK/IMYECKOM YaCTOThl CBOOOAHBIX He3aTyXarolx KosiebaHui
TPY>KUHHOI'O MasiTHUKA.

4. OT uero 3aBUCHUT YaCTOTa BbIHYKAEHHBIX KO/iebaHUi CUCTEeMBI.

5. OT KakuX TapaMeTpPOB 3aBUCUT aMITIUTY/la CBOOOHBIX KOJIeOAHUI CUCTEMBI?

6. Uto Takoe Bo3Bpaujatomas cuna? Ha uto BausieT B/, 3aTyXarowei CUsbl?

7. UeMy paBHO peakTHMBHOe CONPOTHUB/IeHKE [10C/Ie/I0BaTe/IbHOIO 3/IeKTPUYEeCKOro KOHTypa IIpu
pe3oHaHce.

8. [laiiTe ompeziesieHre PEAKTUBHOTO COMPOTUB/IEHMUS.

9. Tesno coBepiiiaeT KosiebaHusi Ha TIPY>KKHE, eC/IM Tlapasi/ie/ibHO K UMeroILecst MpyKUHe
TIPHUCOeIMHUTS ellfe OJHY MPY)KUHY TaKOH ke )KeCTKOCTH. HaliT repro/ KosiebaHMii CHCTeMBI.

10. MokeT /i1 TIPOMCXO/IUTh PE30HAHC B 37IeKTPUUECKOM KOHTYpe TIPU HaJIMuuy OOJbIIOro
aKTUBHOTO compoTuBieHus? OTBeT 000OCHYHTe.

Bapuant Ne 2

1. [aiiTe orpeseneHye BbIHYK/I€HHBIM KOJIeOaHUSIM.

2. Yto Takoe yacToTa KoJyiebaHu?

3. Harummmre dopmysty A7s CBSI3U Tieprio/ia Kojie0aHu# C 4aCTOTOM (HeLUK/INIeCKON).

4. OT yero 3aBUCHT aMIUIUTY/la BbIHY)KJ€HHBIX KolebaHui MaTeMaTHyeCcKOro MasiTHUKaA.

5. Ha uro noB/usieT u3MeHeHHe HaualbHOW (a3bl KomeOaHui CUCTeMBI?

6. Kakoe ycyioBre i BO3Bpalljaollield CU/bl [JO/DKHO BBITIOMHATBCS, UTO Obl KosnebaHusi Oblnu
rapMOHUYECKUMU?

7. Kak cBsi3aHbI (ba3bl 3apsifia Ha KOH/leHcaTope 1 CU/la TOKa B LieNy [lepeMeHHOro ToKa?

8. 3anuimre dhopmymny /s TIOJHOTO COMPOTUBIIEHHS 3/IEKTPUUYECKOT0 KOHTYpa.

9. Maremarnueckuii MasiTHUK coBepIlaeT KosjebaHWs, ecii YKOPOTUTb HUTh MojBeca B 2 pasa,
Kak

M3MEHHUTCS YaCcToTa COOCTBEHHBIX KojiebaHuii?

10. MoskeT /1 NPOUCXOAUTL Pe30HAHC B 3JIEKTPUUECKOM KOHTYpe IPU OTCYTCTBUU aKTUBHOI'O
cornpotub/ieHusi? OTBeT 000CHYMTe.

Bapuanrt Ne 3

1. [aiiTe onpeiesieHre aBTOKOIeOaHUSIM.

2. Uto Takoe meproz KoyiebaHuii?

3. Hanuiute dopmysy A/ LUKIMYECKOM YaCTOThI CBOOOJHBIX He3aTyxXaroLuii KosebaHui
MaTeMaTH4eCKOro MasiTHUKa.

4. OT yero 3aBUCHT yacToTa CBOOOHBIX KOslebaHUi PYKMHHOT'O MasiTHUKA.

5. OT KakKuX TTapaMeTpPOB 3aBUCHUT aMIUIUTYZA BbIHYK/I€HHbIX KOjie0aHU CUCTEeMBI?

6. [louemy /1 cO3JaHUsl TapMOHUYECKHWX KosiebaHMM B cucTeMe Heo0XOAUMO, 4YTOOBI
OTKJIOHEHHE OT TI0JIOXKEeHHsI PABHOBECHSI OBLIIO MaibIM?

7. Kak cBsizaHbl (pa3bl HamnpsyKeHWs Ha AakTMBHOM COMNPOTHB/IEHWH M CWla TOKa B IeNH
rlepeMeHHOro Toka?

8. Uto Takoe eMKOCTHOe corpoTuBieHre? OT yero OHO 3aBUCUT?

9. Ec/ii Maccy Ipy>KUHHOTO MasiTHUKA YBEJIMUMTD B 4 pa3a, KaK U3MeHUTCS YacToTa KosiebaHmiA?
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10. MoxeT /M1 TIPOUCXOAUTH Pe30HAHC B 3/IEKTPUYECKOM KOHType TMpU OTCYTCTBUMU
KoHZieHcaTtopa? OTBeT 000CHYMTe.

Bapuant Ne 4

1. [aiite oripesiesieHre 3aTyXaroL[UM KoreOaHUsIM.

2. Yto Takoe HauanbHasi ¢a3a KosebaHuit?

3. Hanmiute ¢opmyny pJisi riepuofia CBOOOAHBIX He3aTyXarollud KojebaHWM MpPYKUHHOTO
MasiTHUKA.

4. OT uero 3aBUCHUT YacTOTa CBOOOAHBIX KOseOaHU MaTeMaTUuecKoro MasiTHUKa?

5. OT KaKuX TlapaMeTpOB 3aBUCUT UaCTOTA BBIHY)K€HHBIX KOle0aHUH CCTEMBI?

6. Kak g0o6utbcsi Haubosblliell aMIUIUTY[bl BBIHY)KJEHHBIX KoJjiebaHWi TpU HaWUMeHBIINX
3aTpaTax SHepruu?

7. Kak cBsi3aHblI (pa3bl HaNpsyKeHKs1 Ha KaTyIIKe M CUJla TOKa B Liely NepeMeHHOro ToKa?

8. 3anummre dopmyny [/1s1 HaX0XK/eHUs] UHAYKTUBHOT'O COTIPOTUBIIEHUSI.

9. Kak MO>KHO J0OMTbCSI pe30HaHca TIPY>KUHHOTO MasiTHUKA?

10. MoskeT /11 IPOUCXOJUTh PE30HAHC B 3/IEKTPUYECKOM KOHTYpe IIPpU OTCYTCTBUUA UCTOYHUKA
riepeMeHHOT0 ToKa? OTBeT 000CHYITE.

Bapuanr Ne 5

1. JaiiTe orpesiesieHre rapMOHUUECKUM Kojie0aHUsIM.

2. UTo Takoe MaTeMaThueCKU MasiTHUK?

3. Harmimte dhopmyny Asist CBSI3U Mepuofia Kone6aHu ¢ LIMK/IMUeCKOW YacTOTOM.

4. OT yero 3aBUCHT aMIUIUTY/la BBIHY>KJ€HHBIX KOeOaHUi MaTeMaTH4eCKOro MassiTHHUKA.

5. OT yero 3aBUCHT HauasibHasi a3a CBOOOAHBIX KO/lebaHUM CUCTEMBI?

6. MO)KHO /T BU3yasIbHO, «HA T71a3», OMPeJe/UTb SIB/SIOTCS U KoyiebaHWs TapMOHUYeCKUMU?
OTBeT oboCHYyiTe.

7. Kak cBsi3aHbl (ha3bl HanpshKeHUsl Ha KOHZ,eHCaTope U CUJla TOKa B LieNU TepeMeHHOro ToKa?

8. Kak cBs3aHbl (hba3bl HamNpsyKeHUSI Ha AaKTUBHOM COINPOTMBAEHUM W HampsDKeHWs Ha
KOH/IeHCaTope B L[y [IlepeMeHHOro ToKa?

9. Kak MO>KHO JOOMTbCsI pe30HaHCa MaTeMaTUUeCKoro MasiTHUKa?

10. MoskeT /11 IPOUCXOJUTh PE30HAHC B 3/IEKTPUYECKOM KOHTYpe IIPU HA/IMUUUA UCTOYHUKA
TOCTOSTHHOTO TOKa? OTBeT 000CHYMTe.

Bapuasnt Ne 6

1. [aiite onpefeneHrie cBOOOJHBIM KOeOaHUSIM.

2. Yto Takoe I[UKIMYECKas YaCTOTa KOyieOaHUH?

3. Hanumute dopmyny f71s nepuozia cBOOOAHBIX He3aTyxarollvii KosebaHUM MaTeMaTH4yecKoro
MasiTHUKA.

4. OT yero 3aBUCHT aMIUVIUTY/la BbIHY)KJ|€HHBIX KOieOaHui MPYy)KUHHOTO MasiTHUKA.

5. Ilpu BbINO/THEHNH KaKUX yCIOBUM KoiebaHus B cricTeMe OyyT rapMOHUYeCKUMU?

6. Ha uTo BNUSIOT MOTepU SHEPTUHU TP BIHYKEHHbIX KO/le0aHUsX?

7. 3anuiurTe GopMysy AJis HAXOXKJeHUsl CUJIbI TOKA IPU Pe30HaHCe B 3/1eKTPUUECKOM KOHTYpe.

8. Kak cBs3aHb! (pa3bl HamnpspkeHWs Ha KOHJieHCaTope M HalpsDKeHUsl Ha KaTyllKe B Lielu
repeMeHHOro Toka?

9. Uto BrusieT Ha U3MeHeHHe HayaabHOM a3kl KosiebaHuii CCTeMbI?

10. MoseT /1 NPOUCXOLUTh PE30HAHC B 3JIGKTPUUECKOM KOHType IpU OTCYTCTBUM KaTyILKU
UHAYKTUBHOCTH? OTBEeT 000CHYyMTe.

Kpurepumn onjeHku

5 0a/yI0B OIleHKa «OTJIMYHO» — BBICTaB/sseTCs 00yuaromieMycsi, KOTODbIi MpaBWIbHO TOHUMAaeT
poJsib ¥ MecTO (PY3MKK B COBPEMEHHOUW HayYHOM KapTHHe MHpa (U3UUeCcKyI0 CYIITHOCTh HabJIF0/laeMbIX BO
BcenenHoli siBneHud, ponb ¢GU3MKKA B (OPMUPOBAHMU KPyro3opa M (PYyHKI[MOHAJIbHOW TPaMOTHOCTH
yesIOBeKA ZIJIsl PellleHus] MPaKTHUeCKUX 3a/1au; TIPUMeHsIeT TI0/TyYeHHbIe 3HaHUS [jisT 00bSICHEHUS YC/IOBHMA
NpoTeKaHus (pU3NUeCcKUX SIBJIEHUU B MPUPOJE U JJ1s IPUHATHUS NPaKTUUECKUX pellleHul B MOBCeJHEBHON
JKW3HU, YMeeT OCYIIeCTB/IATh TOMCK U WCIO/b30BaHHWe HH(OpMalyH, HeoOxoaumon s 3¢ GheKTHBHOrO
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WCTIOJIHEHUsT TIPO()eCCUOHABbHBIX  3a/jau, MPO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTHS, JIOTHUYECKU
y3jlaraeT IIOJIy4eHHble TeOpeTHUUeCKWe 3HaHWs. DBbINONHUI 3afaHue II0/IHOCTbIO CaMOCTOSITe/IbHO.
NIPaBWIBHO U KOPPEKTHO pelLleHo 7-9 3a/jaHui;

4 6anna oljeHKa «XOpOILO» — BBICTaB/IsIETCSl 00yUaroieMycsi, KOTOpbI 110 CyIleCTBY OTBeuaeT Ha
TIOCTaB/IeHHbIE BOMPOC, C HeOOJBUIMMHK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OIpeZiesieHrH, B
OTBeTe JiorycKaeT HeOosbliMe Mpobesnbl, He MCKaKalollye ero Cofep’kaHWs. MPaBUIbHO U KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 Gania olleHKa «yJOB/IETBOPUTENBHO» — BBICTaBJIsIeTCS 00yuaroleMycs, KOTOpPbIi He COBCeM
TBEpAO BJlafileeT MaTepuasioM, IpU OTBeTax [OIyCKaeT MaJIOCyllleCTBeHHbIe IMOIPelHOCTH, UCKaKeHUs
JIOTUUEeCKOW MOC/Ie/loBaTe/IbHOCTH, HETOUHYH) apryMeHTallhl0 TeOpeTUUYeCKUX I0JIO)KEeHWH, UCIIBIThIBaeT
3aTPy/iHeHUs IIPU U3/I0KeHUU MaTepuraJia. BbICTABI/ISAeTCs CTY[eHTY, eC/Id IIPaBUIBHO U KOPPEKTHO pellleHO
3-5 3aiaHui;

2 fa/y1a — BBICTaB/ISIETCS 00yUJaroIeMycsi, KOTOPbI He COBCEM TBep/O B/aJieeT MaTeprasaoM, TIpu
OTBeTax [OIMyCKaeT MaJOCYyIlleCTBeHHble ITOrPelHOCTH, WCKaKeHWs JIOTMUeCKOW IoC/e/l0BaTe/lbHOCTH,
HETOUYHYIO apryMeHTal|0 TeOPeTUUeCKHX I0JI0’KeHUH ITPaBU/IbHO U KOPPEKTHO MeHee 33a/laHuH.

Huke 2 6a10B oLleHKa 00yuarol{eMycsi He BHICTaBJIsIeTCS.

Pazgen 5 OnTuka
KoHTponupyemble KomnieTeHLIMH (3HaHUS, yMeHUs): 31,32,33, 34,Y1,Y2, B1, By, JIPo5, JIPo7, JIP09

Tema 5.1 OnTuka
IIpakTHueckoe 3aHATHE
Llesib: pacCMOTpPeTh MeTO/IbI PellleHHs 3a/jau Ha UCTI0/Tb30BaHWe OCHOBHBIX 3aKOHOB TEMBbI
[TpuMepsI 3a/1a4 110 TeMe: 3aKOHBI OTPaKeHHs U NpeJioM/ieHust ceeta. [ToctpoeHuie B miH3ax. Popmysia TOHKOM
yH3bL. MIHTepdepeHiys cBeta. [rdpakiys ceeta. CBeTOBbIE BOTHbI

3aKOHbI OTPayKeHMsI U MPe/IOM/IeHNS CBeTa.

1. B sCHble cOnHeuHble [HU Ha 3aropoJHbIX achanbTUPOBAaHHBIX II0CCE BOAWTENIM YacCTo
Hab/roZal0T  "MUpaXKU': HEKOTOpble Y4YacTKU acanbTa, HaXOAAIIMeCs BIepeAr aBTOMAIIMHBI Ha
paccrosinuu 80-100 M, Ka)KyTcsl TOKPBITBIMU Jiy>kKaMu. [Ipy MpuOMIKeHUW JIy)KM KhCYe3aloT U CHOBA
TIOSIB/IIFOTCSL BIIEPeM Ha JPYTMX MeCcTax TPUMEPHO Ha TOM >Ke pacCcTossHud. Kak 0O0BsCHSeTCs 3To
siB/IeHue?

2. Jlyu cBeTa majZjlaeT HOPMa/lbHO Ha IpaHULy pasjesa [BYX cpen. Uemy paBeH yrosa OTpakKeHUs
Jiy4a B rpajycax?

3. Ha HwKHel CTOpOHe TI0CKOMapasie/ibHOM CTeK/ISTHHOW M/IaCTUHKY HaHeceHa YepHW/IaMU TOUKa,
KOTOpYIO Habstofatesb BUAWAT Ha paccTosHuM h= 5 cM OT BepxHell moBepxHOCTU. Omnpezenure
TO/IIUHY d MJIACTUHKY, eC/Id Jiyd 3peHusi MeprieHAUKY/sipeH K TIOBepXHOCTH TUIaCTUHKH, IOKa3aTesb
TIpesIoMJIeHHUs CTeK/lan = 1,6. Cunratb Jine| MaJbIX YIJIOB
sin o ® tg o ~a.

4. CBeTOBOH /Ty4 NMPOXOJAUT B Bakyyme pacctosinve S1 = 30 cM, a B IPO3payHOM >KUJKOCTH 3a 3TO
)Ke Bpems paccrosiHue S2 = 0,25 M. OnpezeinTe roKasareJsib IpejioM/IeHUS )KUIAKOCTH.

[TocTpoenuie B mH3ax. PopMy/ia TOHKOM JIMH3bL
5. CucremMa COCTOUT U3 JIBYX JIMH3 C OJUHAKOBBIMHU 110 MOAY/H0 (POKYCHBIMU paccTosiHusIMU. OffHa
u3 MH3 cobuparomasi, Apyrasi paccerBaromiasi. JIMH3bI pacrosoKeHbl Ha OJHOM OCH Ha HEKOTOPOM
pacCTosiHUM ApYyr OT jpyra. V3BecTHO, UYTO eC/d TIOMEHSATb JIMH3bl MeCTaMH, TO [IeMCTBUTEbHOe
n3obpaxenue JIyHbl, faBaeMoe 3TOUM crcTeMol, cmectutcs Ha | = 20 cm. Halizure dokycHoe paccTtosiHre
KaXkZI0M U3 JIUH3.
6. CobOwupatolriass /JMH3a [laeT Ha HSKpaHe W300pakeHHe S™ CBETAIENCS TOUKH S, jexaled Ha
IJIaBHOW OMTUYecKoW ocu. Mexxay JIMH30M U 3KpaHoM Ha pacctosiHuu d = 20 €M OT 3KpaHa IMOMeCTH/IU
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paccenBaromyo mH3y. OTO/ABUTAs SKpPaH OT pacCeMBaroOllel JIMH3bI, MOy HOBOe M300pakeHue S™
cersLelics Touku S. Ilpy 5TOM paccTosiHMe HOBOIO TOJIOKEHUSl 5KpaHa OT pacCedBarolled IMH3bI
paBHo f = 60 cMm.

7. Onpepenure (OKycHOoe paccrosiHve F pacceuBarollieil JIMH3bI M ee ONTUYeCKyl CUIy B
JVONTPUSIX.

8. JIuH3y C onTHUYecKoW CUIOoMN 2,5 ANTP MOMeCTUIU Ha paccTossHuM 0,5 M OT SIPKO OCBeL|EHHOT0
nipeaMeTa. Ha KakoM pacCTOSTHUM C/ieiyeT TIOMEeCTUTh 9KPaH, YTOObI yBUETh Ha HEM UéTKOoe u300pakeHre
npegMera?

9. CaeTliLjasicsl TOYKA JIOXUT B IJIOCKOCTH, MPOXOJsILel yepe3 NBOWHOW (POKYC TOHKOMW JIUH3bI, Y
KOTOPDOM YyKa3aHa TIJaBHas oONThueckas ocb. OrnpejenuTe, Kakasg W3 ueTblpeX TOUEK Ha uepTexe
COOTBETCTBYeT MPAaBUbHOMY N300pDaKEHUIO CBETSIIeHCs] TOUKH.

S
¥ 1| **

oF F 0| <F OoF
3

10. TIpeameT BBICOTOM 3 CM HaXOAWUTCS Ha paccTosHUM 40 CM OT COOMparoIel TOHKOW JIMH3BI.
OnpezenuTte BbICOTY U300pakeHHs1, eC/IM OTITUYeCKast CHJa JIMH3bI paBHa 4 TUOTITPUSIM.

VHrepdepeHps cBeTa.
11. B onbiTe FOHra /iBa KOrepeHTHBIX UCTOYHMKA S1 U S PacIo/io)KeHbl Ha paccTosiHuM d = 1 MM

Zpyr ot Apyra. Ha paccrosinuu L = 1 M OT MCTOYHMKA TTOMelLjaeTcs 3KpaH. Haliiute paccTosiHUe MeXay
coceIHUMHU UHTep(epeHIIMOHHBIMU T10/10CaMU BOM3M CepeIMHbI 3KpaHa (Touka A), eCii UCTOYHUKH
TIOCBI/IAIOT CBET JJIMHBI BOHBI A = 600 HM.

12. B onbiTe HOHra unTepdepeHiMOHHas KapTHHAa 110 Mepe y/aieHus OT cepeZiiHbl Pa3MbIBaeTCs,
v 1ipu k = 4 mosiockl rcue3aroT. [Touemy?

dudpakiys cBeta.
13. OudpakioHHas pelleTka, MOCTOsiHHas KoTopod paBHa 0,004 MM, ocBelljaeTcsi CBETOM C

JIMHOM BoJiHBI 687 HM. Iloj KakMM yrioM K pelleTKe HY)KHO TIPOBOJUTH HabJtofieHre, YToObl BUJIETh
n300pakeHHe CIIeKTpa BTOPOTO MOPSi/IKa.

14. Ha audpakiMoHHYO pelieTky, uMetonyto 500 mTpuxoB Ha 1 MM, TlafilaeT MOHOXpOMaTUUeCKUi
cBet AmuHOW BosHBI 500 HM. CBeT majjaeT Ha pelieTKy MeprieHAUKy/spHO. Kakod HanboJIbIINi MopsiioK
CrieKTpa MOXKHO Hab/oaTh?

15. IudpakijoHHas pellieTKa pacro/ioykeHa fapasienbHO 3KpaHy Ha pacctosHud 0,7 M OT Hero.
Omnpefenyte KOMMUECTBO LITPUXOB Ha 1 MM A1 3TOW AU(PAKLMOHHOM pelleTKH, eCc/v MPpU HOPMa/bHOM
naZieHU Ha Hee CBETOBOTO TMyuyKa C JIMHOM BOHbI 430 HM mMepBbi AUGPAKIMOHHBIM MaKCHUMyM Ha
5KpaHe HaxOJUTCS Ha PaCCTOSTHUU 3 CM OT L|eHTpaslbHOW CBeT/I0M MoJIockl. CUMTaTh, UTO Sing ~ tgo.

CBeToBbIe BOJIHBI

16. Haiigute Maccy ¢hoToHa, [j/TMHa BOJIHbI KOTOPOro 720 HM.

17 Cget mowHocTh0 0,5 KBT ¢ gnuHOM BosHbI 20 HM TaZjaeT NMeprneHAuKY/ISIPHO K MOBEPXHOCTU
ryioiagpio 100 cM2. CKo/IbKO (POTOHOB eXXeceKyHZHO TajaeT Ha 1 cM2 3ToM MOBepXHOCTU?

18. Ha nactuHKy, KoTopas otpakaer 70 % wu morsowaer 30 % rmajaronjero cBeTa, KakAYrO
CeKyHly neprieHAUKYy/sspHO nozatoT 3 * 1020 ogrHaKOBbIX (DOTOHOB, KOTOPbIe OKa3bIBalOT Ha IJIACTHUHKY
JevictBue cuont 0,675 MkH. Onipesienute A/1MHY BOJTHBI NaZatoIero CBeTa.

CamocrosTenbHas padora
CamocTrosiTenbHOe M3yueHre yueOHOTro Marepuana. [louck uHdopMaluu 1o 3aJjJaHHOM TeMe B Pa3/InYHbIX
ncToyHukax: Bugpl msnyuenuid. Jctounuku cBeta. Cnektpbl. CrheKTpaibHbIM aHam3. Buipl CrieKTpos.
WudpakpacHoe, yneTpadmoneToBoe, peHTTeHOBCKOe u3nyueHre. [1lkana 3nekTpoMarHATHBIX BO/H. [1oAroToBKa K
KOHTPOJIbHBIM HCIBITaHUSIM
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Komnaekm npumephbix 3adaHutl 0151 KOHMPO/AbHOU paGombl
1o pasgeny (Teme): I'eomempuueckas onmuka

Bbuner 1

Ha pucyHke nopucoBaTh HeZoCTaroL e [1Jist
TIOCTpOeHUs N300pakeHust IMHWY, yKa3aTh KaKasi TMH3a U a
oxapaKTepu30BaTh, MoydyeHHOe n3o0pakenue. (Lindpamu A
o0o3HaueHsI: 1- pemeT, 2- n3oOpakeHue.) ]', 2

1. Kakas nmuH3a SBsieTcst cobuparoreit?

2. Hanummre ¢popmyny TOHKOW JTMH3bI.

Ha paccrosinuu 40 cM OT pacceMBarolLLeil IMH3bI ¢ POKYCHBIM paccTosiHreM 20 cM moMellleH npefiMer.
Haiitu BbICOTY IpeJjMeTa, ec/ii BbICOTa U300pakeHUs, iaBaeMoro riH30i 1 cM? Kakoe 370 Oyzer
n3obpaxeHue?

Buner 2

Ha pucyHke noprcoBaTb
HeJ/loCTarolue il IOCTPOeHHsI
n300pakeHUs IMHUY, YKa3aTh KaKas JIMH3a F
Y OXapaKTepu30BaTh, [I0yYeHHOe F
n3obpaxkenue. (Lludpamu 0603HaueHbI: 1-
npeiMeT, 2- u3obpakeHue.)

1. Yro Takoe ¢oxkyc cobuparorrieii mH3b1. Kak ero Haittu?
2. YTo Takoe onruyeckast CUia JMH3bI?

Ha paccrosiuu 30 cM oT cobuparoreii JIMH3bI ¢ (OKYCHBIM paccTosiHueM 15 cM TomelleH
npeamer BbicOTOM 10 cm. HaliT BbICOTY wu300pakeHusi fAaBaeMoro suH30H? Kakoe 310 Oyger
n300pakeHue?

buner 3

Ha pucyHke nopucoBaTh HeZjOCTaroIUe [1J1s1 IOCTPOeHUsI
1300pa’keHusT IMHUY, YKa3aTh KaKas JIMH3a U 0XapaKTepU30Barth,
nosiyyeHHoe n3o6pakenue. (Llndpamu obo3HaueHsbr: 1-
npeaMeT, 2- u300paxkeHue. )

1. Kakast TMH3a CUMTaeTCs TOHKOM? @

2. Yto Takoe AelicTBUTENLHOE M300paxkeHue? Korza oHO
royvaeTcsi?

YeMy paBHO (POKYyCHOE pacCTOsTHHUE IJIOCKOBBIMYK/IONW CTEK/ISIHHOW JIMH3bI B CKUTIHZApe, eciiv
paZinyC KPUBU3HBI ee BBIMYK/I0M MoBepxHOCTU 25 cMm? Tloka3aTenb nipesiomnienus ckunvgapa 1,47.

Buner 4

Ha pucyHke foprcoBaTh
He/[0CTaoLIHe /IS [IOCTPOeHusT N300paykeHust
JIMHUM, yKa3aThb Kakas JIMH3a U A @
0XapaKTepu30BaTh, TIOTy4eHHOe @® I, 7
n3obpakenue. (Llubpamu o603HaueHbI: 1-
npeaMeT, 2- u300paxkeHue. )

1. Yrto Takoe doKyc paccenBaroliieid mMH3bl. Kak ero HauTu?

2. Kakoe n300pakeHre MO>XXHO HETTOCpe/ICTBEHHO HaO/M0[aTh Ha 3kpaHe? [Touemy?

Ha KakoM pacCTOSIHUM OT COOMpArOIIIel TMH3bI C GOKYCHBIM paccTosiHreM 20 CM Ha/l0 TIOCTAaBUTh
npeJIMeT, uTo Obl MOYUUTh MHUMOE, YBeHUeHHOe B 2 pa3a uzobpaxenue? IIpsmMoe UM riepeBepHyTOe
TIOTYUUTCSI M300pa)kKeHHe TipeiMeTa’?
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buner 5

Ha pucyHKe 0pucOBaTh He/IOCTatOIIIUe JJist
TIOCTPOeHUs M300pakeHust IMHUU, YKa3aTh Kakasl JIMH3a
Y OXapaKTepr30BaTh, TIOJTyUYeHHOe N300pa’keHHe.

(Indpamu ob60o3HaueHbl: 1- ipeaMeT, 2- U300pakeHue.)

1. Uto Takoe r/1aBHas Onruyeckas ocb?

2. Tlo kakoii hopmysie MO>KHO HalTH (hOKyCHOe @
paccTosiHue TOHKOM JIMH3bI, eC/TU U3BeCTHBI Pa/InyChl
KPUBU3HbI ee TOBepXHOCTel, MoKa3aTesib TPeioMIeHuUs
cpeJibl ¥ MaTepurasa TUH3bI?

Ha KakoM paccTosiHuu OT cobrparolieit TMH3bI ¢ POKYCHBIM paccTosiHueM 20 cM Hajl0
TIOCTaBUTh MPEIMET, UTO ObI TIOJYUHUTD JAeHCTBUTETHLHOE, YBEIMUEHHOe B 2 pa3a u300paxeHue?
[IpsiMoe WM TiepeBepPHYTOe MOMYUHTCS U300pakeHre rpeiMeTa?

Buser 6

Ha pucyHke foprcoBaTh He/JOCTalOIIUe /Jisi TIOCTPOeHHsI /
1300pa’keHus JIMHUY, YKa3aTh KaKasi JIMH3a U 7 U
oxapaKTepu30BaTh, MoydyeHHOe n3o00paxenue. (Lindpamu A .
o0o3HaueHsbI: 1- pemeT, 2- u3obpakeHue.) F @

1. Uto Takoe nmoboyHasi ([[OMOHUTe/IbHAsT) ONTHYecKast

0Cb?
2. Uto Takoe gucriepcusi (oripefiesieHue).
HaiiTu okycHoe paccTosiHMe ABOSIKOBBINYK/ION CTeK/ISTHHOM JIMH3bI B BOJIE, €C/Ih M3BEeCTHO,
yTO ee (DOKYCHOe paccTosiHue B Bo3ayxe 20 cm.

buier 7

Ha pucyHke gopucoBaTh HeloCTaroL[He @50
JUTSI TIOCTPOEHMSI U300paykeHUsl TMHUH, YKa3aTh F
Kakasi JIMH3a U 0XapaKTepu30BaTh, MTOTyUYeHHOe F ~——_

n3obpakenue. (Lludpamu 0603HaueHbI: 1-
npeiMeT, 2- u3obpakeHue.)

1. Kakast nuH3a sB/sIeTCsl pacCenBaroLem?

2. UeMm oTMyaeTcs AelicTBUTE/IbHOE U300paskeHre OT MHUMOT0?

Ha paccrosinuu 40 cM OT pacceMrBarolLL{eil TMH3bI ¢ POKYCHBIM paccTossHueM 20 cM romeliieH
npeZiIMeT BbICOTOM 6 cM. HaliTu BbicOTy M300pakeHusi jaBaeMoro inH30i? Kakoe 3To Oyger
n3obpaxeHue?

Komnsaekm npumepHbix 3a0aHuti 015 KOHMPO/AbHOU pabombl
1o paszeny (Teme): BosiHosas onmuka

Buner Ne 1

1. Ha ri0cKOnapasiie/ibHyk0 CTeKISSHHYIO TIaCTMHKY 1of yriaom 30° masiaeT yu cBeTa C J/IMHO#M
Bo/iHBI 600 HM. Ornipezie/IUTh MUHUMA/IbHYIO TOJILWHY TJIACTUHKH, TIPU KOTOPOW B OTPaKEHHOM CBeTe
OyzeT HabMO1aTHCSI MAaKCUMYM MHTepdepeHIUH. [11acTUHKa HaXOAUTCS B BO3JyXe.

2. Ha puadparmy c KpyrjiblM OTBepCTHEM TMajlaeT MYy4oK CBeTa C JauHON BosiHBI 500 HM OT
TOUEUHOI0 HCTOYHMKA, PAaCIio/IOKeHHOro Ha pacctossHuM 1m. KakoB [o/bKeH ObITh MUHHMAJIbHBIN
JTMaMeTp OTBEpPCTHsl, UTO ObI B TOUKE, PACIIOJIOKEHHOW Ha OCH CUMMETPHUM CHUCTEMbI U yJIaJIEHHOW OT
Juadparmel Ha paccrosiiue 0,5 M, Hab/TIO1aNI0CH CBETIOe MATHO?

3. Kakoit HaMeHbIIIel pa3pelrarolei CUion Jo/bkHa 001aaTh AUdPaKIIMOHHAS PEIIeTKa, YTOOb
C ee TIOMOLI[bIO MOYXHO ObUIO pa3pelluTb [iBe CIieKTpajabHble JUHUMA Kamus 578 HM u 580 HM? Kakoe
HauMeHbITlee urcio N IIITPUXOB ZI0/DKHA UMETh pellieTKa, YTOObI pa3pelieHre ObUIO BO3MOXXHO B CIIEKTpe
BTOPOrO MopsijKa?

4. HaiitTu )oKyCHOe pacCTOosiHUe JBOSIKOBBITYK/IONM CTEKJISTHHOM JIMH3bI B BOZle, €C/IU U3BeCTHO, UTO
ee okycHoe paccTosiHve B Bo3gyxe 20 cMm.
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= Yro mpou3oiAeT, ecM YCTAaHOBKY /i HaOmofeHus Audpakiu Ha OJHOW Iy,
TTOMEeCTUTD B XKHUJKOCTb?
Bbuaer Ne 2

1. Ha MbuibHYIO T1eHKY (2= 1’33) naziaeT Genbiii cBeT mof yryiioMm 450 K TMOBEPXHOCTH TITIEHKH.
ITpu Kakoi TOMIIMHEe TJIEHKU OTpakeHHbIH cBeT OygeT KpacHbIM (700 HM)?

2. Ha menp mwpuHor 0,1 MM HOpManbHO IafiaeT IIy4YOK CBeTa OT MOHOXPOMAaTH4eCcKoro
ucrtounuka 0,6 MKwm, pacrionoxkeHHoro Ha paccrosiuuu 0,5 M. OrnpefenuTb LIMPHUHY LIEHTPa/JbHOTO
MakKCcMMyMa B U paKLMOHHOM KapTHHe Ha 9KpaHe, OTCTOSIEM Ha paCCTOSTHUM 1 M.

3. MakcuMyM 4eTBepTOro TopsiZika rpu Audpakiyu Ha pelieTke Habmrogaetcs nof yriaom 300.
[MTog kakum yryiom OyzeT HaOMOAATHCS TOT )Ke MAaKCHMYM, €C/T YCTAaHOBKY ITOMECTHUTBH B JKUZKOCTH C
rokasaresiem npejomieHus 1,47

4. Ha paccrossuuu 40 cM oT paccerBaroleid JMH3bl ¢ (OKYCHbIM paccTosiHueM 20 cM momelleH
nipeamet. HallTh BBICOTY TIpeZiMeTa, eC/M BbICOTa M300pakeHUs [aBaemoro jvH30i 1 cm? Kakoe 3T0
Oyzet u3obpakeHue?

v Urto mpousoier ¢ Au(paKIMOHHOM KapTUHOH, eC/Id OT/JIOMUTh YacTh AU(GPaKI[HOHHOM
perieTku? OTBeT MOSICHUTE.

Buer Ne 3

1. YcraHoBKa JAn1g monydeHust Kojel] HblOTOHa oOcBeljaeTcsi CBeTOM OT DPTYTHOM JIaMITbl
TIa/IAfOIMM 110 HOpPMaJiu K TIoBepxXHOCTH. HabsroieHne BefieTcsi B MpoxopsitieM cBete. Kakoe 1o mopsiiKy
CBeT/IOe KOJIbLIO, COOTBETCTBYIOLee JUHUM 579,1 HM, COBIaZeT CO CJIeAYIOL[UM I10 HOMepPY CBETJ/IbIM
KOJIBLIOM, COOTBETCTBYIOLLIUM JIMHUU 577 HM?

2. MakcuMyM TpeThero mopsiika py JudpakLyy Ha pelietke Habmozaaetcs mog yriaom 300. Tlop
KakiM yriioM Oyzer HaOmOAaTbCs TOT >Ke MaKCHUMYyM, €C/Id YCTAHOBKY IIOMECTHUTb B JXUIKOCTh C
rokasaresiem npejomieHus 1,4?

3. Ha MbutbHyro mutenky ("= 1,33 ) magaet Oesnbiii cBeT moA yriaoM 450 K MOBepXHOCTH TJIeHKH.
ITpu Kakoit TOMIIKHE TVIEHKU TTPOXO/AIIUM cBeT OyzeT 3esieHbIM (570 HM)?

4. Ha KakoM pacCTosiHUM OT cobuparoiield nuH3bl € (OKycHBIM paccrosiHueM 20 cM Hazo
TOCTaBUTh TIPeAMeT, UTO Obl MOMyYWTh MHUMOE, yBelMueHHoe B 2 pa3a u3obOpakeHue? [Ipsmoe wiu
TriepeBepHYyTOe TOJYUUTCS U300pakeHue rpeameTa?

v VI3MeHUTCsE JIM TI0JIO)KEHWEe TJIaBHBIX MaKCUMYMOB, €C/d, He HW3MeHsisi TIepHOj DeIIeTKU
V3MeHUTH ee MUPUHY? OTBeT MOsICHUTe.

buner Ne 4

1. B onbiTe FOHra crek/issHHasi MJaCTUHKA TOJIL[MHOM 12 CM MOMeLaeTcsi Ha MyTU OJHOTO U3
nayueii. Ha CKOJIBKO MOTYT OT/IMUaThCs JPYr OT Jpyra IokasaTenu TMpeoMJIeHUs] B Pa3/MUHBbIX MecTax
TJIAaCTUHKY, YTOOBI M3MeHeHHe Pa3HOCTH X0/l OT 3TOM HeOJHOPOJHOCTH Ha TIPeBBIIano 1 MKM?

2. Ha menp a=0,1 MM HOpMasibHO Ta/laeT Mapassie/bHbIi MYYOK CBETa OT MOHOXPOMAaTH4YeCcKoro
uctoyHrka 0,6 mMxm. OmpezenuTh LIMPHHY LIEHTPaAbHOIO MakKCMMyMa B JAW(PaKLMOHHON KapTHHE,
MpoeLPyeMOU C TTIOMOIbIO JIMH3bI, HAXO/ALLECSl HeMOCPEeICTBEHHO 3a 11e/bl0, Ha 9KpaH, OTCTOSIILeN OT
JIVH3bI Ha PacCTOssHUU 1 M.

3. Ilpu ocBemeHUW AUQPaAKIMOHHONW pelieTKd Oe/lbiIM CBeTOM CIeKTPbl BTOPOTO U TPEThero
NOPSAKOB YaCTUYHO IepeKpbIBaroT Apyr Apyra. Ha Kakyro [JIMHY BOJIHBI B CIIEKTpe TPeThero INopszka
Hak/iazibiBaeTcst puosieToBas rpanuua 0,7 MKM crieKTpa BTOpPOro mopsijka?

4. Ha paccrosiuumn 30 ¢cM oT cobupatoreii simH3bI ¢ GOKYCHBIM paccTosiHHeM 15 CcM moMmelrieH
npeamer BbicoTod 10 cm. Halitu BeiCOTYy u300pakeHUs [aBaeMoro JvH30u? Kakoe 310 Oyzer
n3obpaxeHue?

» Kak u3MeHUTCs paguyc Kosel HblOTOHa, eciv MpPOCTPAaHCTBO MeXAY JIMH30M U CTEK/IOM
3aII0/THUTD JKUJKOCTBIO C I0Ka3aTesieM Ipeomsienus 1, 447

buner Ne 5

1. Ha nyiockonapasie/ibHyH0 CTeK/ISHHYIO TJIACTUHKY 107, YIJIOM 45° mazaer JIyd CBeTa C JIJTMHOU
BoHbI 500 HM. OnpefieMTh MUHMMA/IbHYIO TOMILMHY TJIaCTUHKH, TIPU KOTOPOU B MPOXOZSILEM CBETe
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Oyzet HabmO[aTbCSI MAKCUMYM UHTepdepeHLun. [11acTHHKa HaXOJUTCS B BO3ZYyXe.

2. Ha paccrosauu 40 cM OT pacceuBaroiei IUH3bI ¢ (QOKYyCHbIM paccTossHueM 20 cM moMeleH
npeaMeT BBICOTOM 6 cMm. Haiftu BbICOTY u300pakeHUs [JaBaemMoro /uH30M? Kakoe 310 Oyzer
n300pakeHue?

3. Ha gudpakinoHHyto peletky, cofepkaiyro n = 100 mrpuxoB Ha 1 MM, NaZiaeT HOPMaJbHO
MOHOXPOMaTHUeCKuil CBeT. 3puTesibHasi Tpyba crieKTpoMeTpa HaBe/leHa Ha MAaKCUMYM TPeThero mopsiKa.
UTo6bl HaBecTH TPyOy Ha APYroii MakCHMYM TOrO JKe TOPSJKa, ee HY)KHO MOBepHyTh Ha yronm 20°.
Ornipesie/iUTh /IMHY BOJIHBI CBeTa.

4. Ha niockomnapasie/ibHyH CTeK/ISHHYIO TJIACTUHKY 107, YIJIOM 30° nmagaer JIyd CBeTa C JIJTMHOU
BosiHbI 500 HM. OrnpefieMTe MUHUMA/IbHYIO TOJILMHY TJIACTUHKU, TIPU KOTOPOW B OTPaKEHHOM CBeETe
Oyzer HabmoOMAaThCSI MaKCUMyM HWHTepdepeHIMU. [l1acTMHKA WMeeT TOKa3areib TipesomieHus 1,4 u
JIeXKUT Ha cTekie (n=1,5).

» Kak u3mMeHHTCS paguyc KoJjel, HproToHa, eciv pafjyC KpUBH3HBI JIMH3bI YBEJIMYUTH B /1Ba pasa’?

Buner Ne 6

1. Ha nienky (mokasaresb mipesioMmyeHusi 1,4) magaet O6e/blii CBET MOZ, YTIOM 60° k TOBEPXHOCTU
rieHKU. [Ipy Kako ToiuHe TUIeHKU OTpa)kKeHHbIN cBeT Oyzet >kenTbiM (600 HM)? TleHKa HaHeceHa Ha
MOBEPXHOCTh cTekna (= 1,5).

2. Ilpu oceemjeHNH AUGPAKIIMOHHON peIeTKH OeflbIM CBETOM CHEeKTPhI 2-TO U 3-TO TIOPS/KOB
YaCTUYHO TMepeKpblBalOT Jpyr fgpyra. Ha Kakyiro [JauMHYy BOJIHBI B CIIeKTpe BTOPOrO TIOpsiZKa
Hak/afibiBaeTcst puosieToBas rpanuiia 0,4 MKM crieKTpa 3-ro rnopsiika?

3. Uemy paBHO (hOKyCHOe pacCTOsSIHHE MJIOCKOBBINYK/IOW CTEK/ISSHHOM JIMH3bl B CKUIUZApe, eCu
paZinyC KPUBU3HBI ee BBITYK/I0M NoBepxHOCTH 25 cMm? TlokasaTens npesiomienus ckunvgapa 1,47.

4. Ha mens mwmpuHOM 0,1 MM HOpMa/ibHO MajlaeT MYy4YOK CBeTa OT MOHOXPOMaTHYeCKOro
rucroyHuka 0,6MKM, pacriono)keHHoro Ha paccrogHuu 0,5M. OmpezenuTs KUPUHY 2-I0 MakCUMyma B
I1(paKLMOHHOM KapTHHE Ha 5KpaHe, OTCTOSILeM Ha PacCTOSIHUU 2 M.

v Yto mpou3soiiieT npu UHTepGhepeHIy B TOHKOH TIeHKe, eC/i ee TMOJIOKUTh Ha TIOBEPXHOCTb,
ToKa3aTesib TIpe/ioMJIeHUsl KOTOpoM Ooiibllle, ueM TuleHKWA? [lepBoHaua/sbHO IJIeHKa HaXOJuiach B
Bo3ayxe. OTBeT IMOsSICHUTE.

Kpurepumu onjeHKu

5 0anIoB OL[eHKA «OTJMUYHO» — BBICTAB/IAETCS O0yuarou|eMycs, KOTOPbIH MPaBUIBHO ITOHWMaeT
pO/ib ¥ MeCTO (M3UKH B COBPeMEeHHOW HayuHOUW KapThHe MHpa (M3WUYeCKyH CYL[HOCTh HabJro/jaeMbIX BO
BceneHHoil siBneHud, posib (U3MKKM B (OPMHUPOBaHUM Kpyro3opa U (YHKLIMOHAJBbHOW TPaMOTHOCTU
yesiOBeKa JIJisl pellieHus MPaKTUUeCKUX 3a/jau; TpUMeHsieT ToTyueHHble 3HaHUS [l 00bSCHEeHUs YCJIOBUMA
rpoTeKaHus (pU3NUecKUx sIBJIeHUM B MPUPOJE U [ijisi IPUHATUS IPAaKTUUECKUX pellleHuid B MOBCeJHeBHOM
JKU3HHU, yMeeT OCYILEeCTB/STh MOUCK W HCIO/b30BaHUe HH(pOpMalui, Heobxoaumon st 3¢G¢deKTHBHOTO
WCTIOJIHEHUsT TIPO()eCCUOHANBbHBIX  3a/jau, MPO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTHUS, JIOTUYECKU
y3jiaraeT II0/lyYeHHble TeopeTHYeCKWe 3HaHWs. BBINONHWI 3aZlaHue IIOJIHOCTBI0 CaMOCTOSTEeJIBHO.
NIPaBWIBHO U KOPPEKTHO pelleHo 7-9 3azaHui;

4 fas1a OoIjeHKa «XOpOIL0» — BBICTABJIsSIeTCS 0OyuaroiieMycsi, KOTOPbIi 0 CYI[eCTBY OTBedaeT Ha
TIOCTaB/IeHHbIE BOMPOC, C HeOOJBLIMMHK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OIpeZiesieHrH, B
OTBeTe JIOMyCKaeT HeOobllke Mpobesbl, He HCKaXKalol[ie ero Cojiep)KaHWs. MpPaBWIbHO M KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 Gasa olleHKa «y/JOB/IETBOPUTELHO» — BBICTABJIsIeTCS 00OyuaroleMycs, KOTOpPbIi He COBCeM
TBepZIO BjaZileeT MaTepuajoM, NpU OTBeTax JOIMyCKaeT Ma/OCyLeCTBeHHbIe MOIPeLIHOCTH, WCKaKeHUs
JIOTUYeCKOW I0C/Ie/|0BaTe/IbHOCTH, HETOUHYIO apryMeHTaldl0 TeOpeTUUeCKHX I0JI0’KeHUH, MCTbIThIBaeT
3aTpyJHEeHUs PY U3JI0’KeHUU MaTepuasa. BbICTaBJISIeTCS CTYZEeHTY, eC/Ii MPaBUIbHO U KOPPEKTHO pelleHO
3-5 3a/1aHui;

2 fa/y1a — BBICTaB/ISIETCS 00yUYaroImeMycsi, KOTOPbIA He COBCEM TBep/O B/aJZieeT MaTeprasaoM, TIpu
OTBeTax JOMyCKaeT MaJOCyLeCTBeHHble TIOTPELIHOCTH, WCKa)KeHHUsl JIOTMUeCKOW I0C/e[j0BaTebHOCTH,
HETOUYHYIO apryMeHTal|M0 TeOPeTUUeCKHX I0JI0’KeHUH ITPaBUIbHO U KOPPEKTHO MeHee 33a/laHuH.

Hwke 2 6a/10B o1jeHKa 00yyaroiemMycsi He BbICTaBJIsSIeTCSl.

53



J/IeMeHTBI TEOPHUHA OTHOCUTE/IbHOCTH
l'[paK'mqecxoe 3aHATHE

Llens: O3HAaKOMUTE OOYYarOIUXCsS C KAAaCCUYeCKUMU TIOHSATHSIMM TPOCTPAHCTBA U BpeMeHU U
3KCIepuMeHTa bHbIMUA 0CHOBamu CTO (crienrasbHOM TeOPUH OTHOCUTE/IBHOCTH).

OcHOBHBIE BOMpPOCHI, paccMaTpuBaeMble B TeMe: COObITHe, TIOCTYy/aT, COOCTBeHHas
VHepIMaibHas CHCTeMa OTCuéTa, CobCTBeHHOe BpeMsi, COOCTBeHHas [yIiHa TeJla, Macca MOKOos, THBApUaHT;
npuuuHbl noseiaeHuss CTO; nocrynatel CTO: MHBapUaHTHOCTb MOZYJ/S CKOPOCTU CBeTa B BakKyyMe,
TIPUHLIUIT OTHOCUTEIBHOCTU DUHILTelHA.

I'noccapwmii:

CrnenunanbHasa Teopus oTHocurenbHOCTH (CTO) - ¢usuueckas Teopusi, paccMaTpuBarolijast
TIPOCTPaHCTBEHHO-BPeMeHHbIe 3aKOHOMEPHOCTH, CITpaBe/yIMBbIe [1Jis TF0ObIX (PU3UUeCKHX MPOL[eCCOB.

Co0ObITHe - hU3NUeCKoe siB/ieHHe, KOTOPOe TIPOUCXOJWT B OMpE/eNEHHbI MOMEHT BPEMEHHW B
JlaHHOW TOUKe MPOCTPaHCTBaA.

Co0ObITHA MOTYT MPOUCXOUTh B OZIHO u TOXe BpeMs u 150:¢
Ha3blBalOT 0/{HOBpeMeHHbIMHU. Ec/ii KoopAauHaThI coObITHI COBIIA/iAI0T, TO CoOBITHS
Ha3bIBalOT 0/fHOMECTHBIMH.

NuepuuanbHbie cucteMbl oTcyéta (MMCO)— 5TO cucTeMbl OTCYETa, B KOTOPBIX BBITOTHSETCS
repBbIi 3aKOH HbIOTOHA — 3aKOH MHEPLUH.

JiBa mocry/j1aTa TeOpuH:

1. Bce ¢usmyeckue siBieHus MPOTEKalOT OIMHAKOBO BO BCeX MHePLIMaIbHBIX CHUCTeMaX OTCUéTa.

2. CKOpOCTh CBeTa B BaKyyMe OJJMHAaKOBa BO BCeX MHepLIMa/IbHBIX CUCTeMaX OTCYéTa.

ITocTysaT — 3TO OCHOBHOE T0JIOXKEeHHe, KOTOPOe He MOKeT OBbITh JIOTHYeCKH J0Ka3aHo, a SIB/ISeTCs
pe3ynbTaToM 0000I1IeHHs BCEX OTIbITOB.

Bpewmsi, oTcuuthiBaeMoe nokosiiimucst B ICO uacaMu, Ha3bIBaeTCsi COOCTBEHHBIM BpeMeHEeM.

Onuny Tena L, oTHOcUTebHO KOTOporo oHo B MICO HaXxouTCs B MOKOe Ha3bIBalOT COOCTBEHHOM
AJIMHOM.

Maccoii okosi mg, Ha3bIBalOT MacCy Tesa B COCTOSIHMY MOKos1 0THocuTesnbHO VCO.

CKopocTh CBeTa C ¥ COOCTBeHHOe BpeMsi AT HHBapuaHTHBI B yto0bix VCO.

B KOHIIe 3aHATUSA NpernojaBaTesib yTeM IIMCbMEHHOI0 TeCTUPOBAHMS NIPOBepsieT YCBOeHUe 3HaHWU
oOyuaromuxcs:
KTO0 13 HI>KeyKa3aHHBIX YUeHbIX SIBJISIeTCS CO3/jaTe/ieM CreluaabHou Teopum oTHOcUTensHOCTH (CTO)?
ApHo ITeHsunac
Anb6epT MaiikenbCOH
+Anb6epT DUHIITEHH
xelimc Makcsesn
B kakux euHUIaX U3MepsieTCsl SHeprus Mokost Tena (yactutibl) B CU?
+ K
IDK/KT
Ihx/m®
KI' M /C
Ykaxute Gopmyny DUHIITeHHa:
E=mgvVv
E=cm’
E=mc
+E = mc’
Kakas 13 yactull He IMeeT MacChl TTOKOSI?
3JIEKTPOH
+doTtoH
HeUTPOH
TIPOTOH
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Teno (kocMUYecKHii Kopabsib) IBIXKeTCst co ckopocThio 0,95 c. TIpu 3TOM ero mpo/j0/ibHbIe Pa3MepHI. ..
yBeJIMUMBAIOTCS

+yMeHbIAa0TCS

He U3MEeHSII0TCA

Kocmuuecknii Kopabmb arkeTcsi co ckopocThio 0,87 c. Ilpu 3ToM ero macca, Macca KOCMOHaBTOB, Macca
MPOJYKTOB MUTaHUs yBeJIWUYUBaeTcs B 2 pa3a. Kak u3sMeHUTCs1 BpeMsi MCIT0/Ib30BaHUs 3araca MUTaHus Jijst
KOCMOHAaBTOB?

yBEJIMUUTCS B 2 pasa

YMEHBIIUTCA B 2 pa3a

+He U3MEeHHUTCS

YBeJIMUUTCA B 3 pasa

[1pu HarpeBaHuu Ten UX Macca...

+yBe/IMUMBAETCS

yMeHbLLIaeTcst

He U3MeHseTCs

CKObKO BpemeHH cBeT uzeT oT 3emyu Ao [lnyrona? Paccrosinve ot 3emiu o IlnyroHa 5,9 mapa. km.
OTBeT OKpyrauTe [0 LiebIX

20 c

2000 ¢

+2*10° ¢

2%10° ¢
UemMy paBHa Macca TeJsia, IBWXKYILLerocsi co ckopoctbio 0,8 c. Macca nokosiierocs Tena 6 Kr.

+10 kr

6 Kr
4,8 KT

3,6 KT
Tesy KakoM MacCbl COOTBETCTBYET SHepIus oKosi 9%10" IoK?

+1r

10r

100

1 kr

MeTouKa TpOBeJieHUs] TEKYIEro KOHTPOJIsI

[TapameTpbl MeTOUKH 3HayeHue rapaMmeTpa

[penen ANUTENHHOCTU BCETO KOHTPOJIS 12 MuHyT

[IpepiaraeMoe K0J1MueCcTBO BOIIPOCOB 10

Kpurepuu onjeHku:

3 6as1a - OLleHKA «OT/IMYHO» BBICTaBJIsIeTCS 00yuaroIeMycsi, KOTOPbIA MpaBUILHO OTBeTH/I Ha 90-
100% BOMpPOCOB. KOTOPBII MPaBU/ILHO MIOHUMAaET POJib U MeCTO (PU3MKH B COBPeMEeHHOM HayYHOU KapTHHe
Mupa (U3UUYeCcKyr CYLIHOCTh HabsrozaeMbix Bo BceneHHOU siBieHUM, poib (UMK B (OPMUPOBaAHUU
Kpyro3opa ¥ (PyHKL[MOHAJbHOM IPaMOTHOCTH 4esioBeKa /ISl pellleHus] MPaKTUUeCcKuX 3ajjau; MpHUMeHsieT
ToJTyYeHHble 3HaHUS /i1 OObsSCHEHWs YC/IOBUM TIpPOTeKaHUs (M3UUYeCKUX SIBJIEHWW B TpUpOJe U [iJIs
TIPUHATUS NTPAKTUYECKUX pelleHn B TIOBCeHEBHOM KU3HU, YMeeT OCYILeCTB/ISTh MOUCK M HMCI0/Ib30BaHUe
vHbopMalui,  HeobxomuMod i 3(h(dEKTUBHOrO  WCIMOJMHEHHsT  TPOodecCHOHaMbHBIX  3a/ad,
Npo()eCCUOHALHOTO U TMYHOCTHOTO Pa3BUTHS, IOTMUECKH U3/1araeT MoyuyeHHble TeopeTUuecKue 3HaHuSI.

2 fas1a - O1jeHKa «XOpOILIIO» BLICTAB/SETCsl 00yJaroleMycsi, KOTOPbIi MpaBUILHO OTBeTU/I Ha 70-
80% BoOIpoCoB.

1 0ann - oLeHKa «Yy/IOBJIeTBOPUTE/ILHO» BBICTAB/seTCs 0OydaroiieMycsi, KOTOpPbIM TpaBUIbHO
otBeTws1 Ha 50-60% BOIIPOCOB.

OlLleHKa «HEeYy/JOBJIeTBOPUTEIbHO» BBICTAB/IsSIeTCS OOyuaroleMycs, KOTOPbIM TPaBUIbHO OTBETUJ
MeHee 50% BOIIPOCOB, OaJIIbI He BBICTABJISIOTCSI.
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CamocrosTenbHas padora

CamocTosiTenlbHOe U3ydyeHHe yuebHOro marepuana. [Towck uHdopMaiuu Mo 3aZlaHHOM TeMe B
pa3/IMyHbIX HCTOYHMKAX: [loAroToBKa K KOHTPOJBbHBIM HCHbITaHUsM [loMck wuHbopMaimu s
BbIMOJHEHUsT WM/I3 B pas3/MuHbIX HCTOUHMKAX, CHCTeMaTU3WpOBAThb IIOJIyUeHHYI0 WH(QOpPMaLUI0 |
Tipe/ICTaBUTh e€ B BU/le [0K/IaZia B MUCbMeHHOM gopme 1-2 cTp.

ITepeyenb peKoMeHAyeMbIX TeM HHAMBHU/Ya/IbHOT'0 JOMAIlIHero 3a/JaHus:

1. VIHBapmaHTHOCTb CKOPOCTH CBeTa. [IpMHIIMIT OTHOCMTE/ILHOCTH DUHILTEeHA

2. TlonHasi sHEprus

3. OHeprus MoKos

4. PensiTUBUCTCKUIN UMITYJIbC

5. OcHoBHble ¢opMyJibl pasfena «OCHOBBI CrieliiaTbHOM TeOPUU OTHOCUTETLHOCTH»
MHCcTpyKIMs 110 BBINIO/THEHHIO:

1. Pabota BBITIO/THSETCS] CAMOCTOSITENTBHO.

2. Wcrnonb3oBath crieliiaibHYIO IUTepPaTypy U UHTepHeT-UCTOUHUKU.

Kpurepuu onjeHku:

1,5 6as1a — BeICTaB/IsIeTCst 00yUaroIeMycsi, KOTOPbIN MPaBUIBLHO MOHUMAeT POJib U MeCTO (QU3UKU
B COBPEMEHHOM HayuHOW KapTWHe MHUpa (U3UYECKYIO CYIITHOCTb Hab/oJjaeMbIX BO BceneHHOU sIB/I€HUM,
poib (U3MKKA B (POPMUPOBAHUM KPYro3opa M (PYHKLMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [isl pelleHust
TIPaKTHUECKHX 3a/]au; IPUMeHsIeT MoJTydeHHbIe 3HaHUs [jis1 00bsICHEHHs YC/IOBUN TIPOTeKaHUsT (PU3UUeCKIX
SB/IEHUM B TIpUPOZe W [/ TIDUHATHS TNPAaKTUUeCKWX pelleHWH B TIOBCEJHEBHOM JKU3HU, yMeeT
OCYILL[ECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(OpMaL, HeoOXoaumou a1 3(deKTHBHOrO HCIIOHeHUs
npoeCcCUOHANbHBIX  33Jau, Mpo(ecCUOHANBHOIO U JIMUHOCTHOTO PpasBUTHSL, JIOTUUECKW U3Jlaraer
TI0JIyUYeHHbIe TeOpeTUYeCKHe 3HaHUS.

1 6ann — BbicTaBisieTcs oOyuaroiieMycsi, KOTOPBIA TI0 CYII[eCTBY OTBeYaeT Ha I1OCTaB/ieHHbIe
BOIIPOC, C HeOOJBIIMMH TIOTPELTHOCTSMU TTPUBOAUT (HOPMY/IMPOBKH OTIpejie/ieHNi, B OTBETe JIOMyCKaeT
HebosibIe TTpo0eibl, He UCKa)KaroII[e ero Co/lepyKaHusl.

Hwxke 0,5 6asta olleHKa 00yJaroiemMycsi He BHICTAB/ISIETCH.

Paspen 6 KBanroBas ¢usuka
KoHTponupyemble KomneTeHLMH (3HaHUS, yMeHUs): 31,32,33, 34,Y1,Y2, B1, By, JIPo5, JIPo7, JIPo9

Tema 6.1 CTpoeHue aToma U KBaHToBasi pu3uKa
IIpakTHyeckoe 3aHATHE
Lenb: paccMOTpeTh MeTO/IBI pellleHHs 3a/ia4 Ha UCII0/Ib30BaHKe OCHOBHBIX 3aKOHOB TeMbl
[Tpumeps! 3azau 1o Teme: PoTo3ddext. PoToHBL. PasrioakTrBHEIE NpeBpallieHysl. 3aKOH paJi0aKTUBHOTO
pacriazia. DHeprus CBsisU

®otoahdexT. POTOHBI.

1. OnpesienyTe MaKCMMa/bHYI0 KHHETUUYECKYIO SHEPruio ()OT03/1eKTPOHOB, BbIIETAIOLUX U3 Kasus
TIPU ero OCBellleHWH JydyaMu C AJIMHOW BOHbI 345 HM. PaboTa BbIX0o/ja 3/1eKTPOHOB U3 Ka/usi paBHa 2, 26
3B.

2. Haubosnbliiasi AyiiHa BOJIHBI CBeTa, TIPYM KOTOpOW ellle MoykeT Habmoaatbcs (hoTtoaddekT Ha
Kanuu, paBHa 450 HM. HailiuTe CKOPOCTH 3/1EKTPOHOB, BHIOMTHIX U3 Kausl CBeTOM C yIMHOM BomHBI 300
HM. Haubosbiliast A71MHa BOJIHBI CBeTa, TIPU KOTOPOM ellle MOXKeT HaOmroAaThcsi GoToapdeKkT Ha Kaiuw,
paBHa 450 HM. HaliiiTe CKOPOCTh 37IEKTPOHOB, BEIOUTBIX U3 KaJIUsi CBETOM C JI/TMHOM BOTHBI 300 HM.

3. Pabora BhIXOfla 3/1IeKTPOHA W3 MeTasia coctaBisier 4,285B. HallTu rpaHUUHYIO AJIMHY BOJHBI
dotorddekra.

4. ®OoTOH C J/JUHOK BOMHBI, COOTBETCTBYIOIIEM KpacHOU rpanuile ¢orodddekra, BbHIOMBaeT
3JIEKTPOH U3 MeTa/l/IM4eCKOU TJIaCTUHKU (KaToga), MOMEeIleHHOW B COCY/[l, U3 KOTOPOro OTKauyaH BO3JYX.
ONeKTPOH pasrOHSeTCS OJHOPOJHBIM 3/IeKTPUYECKHUM II0JIeM HarlpsbKeHHOCThro E. IlponerteB myTh S=
5¥10° oH npuobperaer ckopocte V=3*10° KakoBa HAmpsKEHHOCTb —3/IeKTPUUYECKOrO  IOJIA?
PensituBucTCKYE 5QQeKThI He yUUTHIBATD.
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5. Ilpu obOnyueHnMn MeTa/IMYeCKOW TIIAaCTUHKM KBaHTaMHM CBeTa C SHeprueii 3 3B u3 Hee
BbIOMBAIOTCSI 3/1eKTPOHBI, KOTOPbIe MPOXOASAT YCKOPSIIOL[YI0 pa3sHOCTh mNoTeHuuanos U. Pabora BbIxoga
JIEKTPOHOB U3 MeTalia Ag,x = 23B. Oripejenvre yCKOPSIOLYIO PasHOCTb IOTeHLUanoB U, eciu
MakCcHUMaslbHasi SHeprusi yCKOPeHHBIX 3/1eKTPOHOB E. paBHa y/jBoeHHOI 3Hepruv ()OTOHOB, BBIOMBAIOIIMX
UX U3 MeTasla.

PanyioakTviBHBIe ITpeBpalLieHusl.

6. B pe3ynbraTte pagroakTuBHOro pacrnazga 137Cs BO3HUKAIOT 3/1€KTPOHbI M TaMma —
n3yyeHre. Kakoil HOBBIUM 37IeMEHT P 3TOM 00pa3yercs?

7. Kakoii asieMeHT oOpa3yeTcs npu anbda — pacrnazie paaust 226Ra?

8. Kakwue 3apsi 1 MaccoBoe 4ncio OyZieT UMeTh SO 3/IeMeHTa, TIOyUHBILerocs U3 siipa U30Tora
215Po mniocsie ofiHOTO anbda v ofHoro 6eTa — pacrnaza?

9. Kakoii 37eMeHT 00pa3yeTcs 1oc/ie IBYX TOC/e/[OBaTebHBIX anb(da — pacnazsoB u3 sapa 224Ra?

10. Kakos cocraB atoma 48Ca?
3aKOH pa/IM0aKTUBHOI'O pacraja.

11. AKTMBHOCTb mpenapaTa 32p paBHa 2 MKKu. CKO/TbKO BeCUT TakoM rpernapar?

12. Bo CKOJIBKO pa3 YKMC/IO pacrajioB sijiep pafAHOaKTMBHOTO MOJA - 1 B TeueHHe MepBbIX CYTOK
GoJblIe YKC/Ia PAacraZioB B TeueHHe BTOPBIX CyTOK? Ilepro/ monypacnaza usorora 1 papex 193 yacam.

13. OnpeziesMTh BEPXHIOK FPAHUL]y BO3pacTa 3eMJIU, CUMTast, UTO BeCb UMEIOLUKCS Ha 3emiie PAr
o6pasoBancsi 13 “’K B pesynbrate e-3axata. B HacTosmjee Bpemst Ha Kaxzasie 300 atomoB ‘“’Ar
TIPUXOJUTCS OJVH aTOM YK,

14. OmnpeseniTh 3Hepriui0 W, BbigensieMyio 1 Mr mnpenaparta >'°Po 3a BpeMms, paBHOe CpeiHeMy
BpeMeHH KU3HHU, ec/iv IIPU OJHOM aKTe pacrazia Boljesnsercs sHeprus E = 5.4 MaB.

OHeprus CBsi3u

15.KaKyio HaMeHBIIYI0 SHEPTHI0 HYKHO 3aTPaTHTh, YTOOI OT/e/IUTh OJUH MPOTOH OT sifpa ' 14N?

16. OnpefienyTe SHEPrUIO CBSI3U U yJeIbHYIO SHEPrUIO CBSI3U B s/ipe aTroma pTyTd . Macca nokos
saapa 200,028a.e.m.

CamocrosTenbHas padora

CamocTosiTenlbHOe U3ydyeHHe yuebHOro marepuana. [Towck uHdopmMaluu Mo 3aZlaHHOM TeMe B
pas/MuHbIX WCTOYHMKAx: Bugpl msmydennid. Jcrounuku cBeta. CriekTpbl. CrieKTpa/bHbIM aHamm3. Bupbl
crieKTpoB. VHdpakpacHoe, yabTpa@uoIeToBoe, peHTTeHOBCKOe u3nyueHue. lllkana 3/1eKTpOMarHUTHBIX BOJH.
[ToaroToBKa K KOHTPOJIBLHBIM UCTIBITAHUSIM

.Komnsekm npumepHbix 3a0aHuti 0,11 KOHMPO/bHOU paGomsl
1o pa3zeiny (Teme): AmomHasn u sidepHas ¢usuka

Bapuanr Ne 1

. ChopmynupyiiTe roctynaT bopa o cTaljioHapHBIX COCTOSTHUSIX.

. [JatiTe oripefesieHre 3a/|ep>KUBAIOIIEMY HAIPSHKEHHUIO.

. Jaiite oripefiesienune JedekTa Macchl sifipa aToMa.

. Kakoi1 orbIT WITIOCTpUPYeT KBAHTOBYIO MTPUPOAY U3/TyUeHHs ?

. Ha ueM ocHoBaHa paboTa 1y3bIpbKOBOI Kamephbl?

. HaruiuTe ypaBHeHue DiiHIITelHA J71s1 PoTodPdeKxTa.

. OT uero 3aBMCHUT YaCTOTa, COOTBETCTBYIOIIasi KpaCHOM rpanulie ¢oTtosddexTa?

. Kak uamenuTcst Macca v 3apsif siapa, eciii sijpo «IIOTJIOTU/IO» OJWH HEUTPOH?
. Halitu nivny BosiHBI fie Bpoiins [y aToMa BoJopo/a, ABWXKYILLErocs rpu temrepatype T=293
K c HanboJiee BepoSTHOM CKOPOCTBIO.

NFRINOOUTRA WN -

9
3. CKOJIbKO 5HEPryy BbIJe/sIeTCs IPU SIePHOM peakiyuy 4

4. HaiiTu 1JTMHY BOJTHBI MOHOXPOMATHUYECKOTO CBeTa, KOTOPhIM O0/y4ar0T MOBEPXHOCTh IMHKA,
ecsii paboTa BBIXOZIA /1 IUHKA paBHa 4 5B, a MakcUMasbHasi KUHEeTHUeCcKasi S3Heprusi oTO3/1eKTPOHOB 1
5B.

2 10 1
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5. [lnuHa BOJIHBI CBeTa, COOTBETCTBYIOILAas KpacHOM rpaHulie (otosddexTa, A1 HEKOTOPOTro
MeTasia 275 HM. HaliTi MUHMMabHYIO Hepruto (h0ToHa, BbI3bIBatolero poto3ddexT.

Bapuant Ne 2
. Chopmynupyiite noctynat bopa — ripaBuio 4acTor.
. JaiiTe onpesienieHrie epuoAy moJjiypacraja.
. JanTe onpesiesieHrie MaCCOBOMY UHCILY.
. UeM s1a3epHOe M3/TyueHUE OTIMYAeTCs OT U3MYyUYEHUs «IIPOCTOr0» UCTOYHUKA?

. Hanuimmre ¢opmyny Ajist oripefiesieHUsi AJIMHBI BOJIHBI KpaCHOM rpaHuIlbl poTosddekTa.
. Hatite onpesienienuie hoTo3ddekTy B 3anvparoliieM cioe (BeHTWIbHOMY hoTo3ddexTy).

. Kak u3meHuTcsl Macca v 3apsij siipa B pe3ynbTare ABYyX [3- pacnazioB?
. 3apsbKeHHasl YaCTUL|a, YCKOPeHHast pa3HOCThI0 noTeHanoB U=200 B, umeeT //MHYy BOJIHEI fie
Bporinsg 2,02 nm. Haiiti Maccy m 4acTuULIbl, €C/IA e€ 3apsi/] YMCIeHO paBeH 3apsAy 3/1eKTPOHa.

sLi+ He—)1°B+On

1
2
3
4
5. Ha uem ocHoBaHa pabota cuetunka ['efirepa?
6
7
8
9

10. CKO/MBKO 3Hepruu MorJIoaeTcs Mpy sZIepHOU peakLuy 3

11. Ha MeTannmueckyto MaacTUHY Harpas/ieH My4YoK yAbTpadroieTOBbIX Tyuen (ﬂ« =0,2 MKM).
@DOTOTOK MpeKpalliaeTcsi Ip¥ MUHUMAaIbHOM 3a/iep>KUBatolliell pa3HOCTU MOoTeHLUasos 2,2 B.
Ormpefemutb paboTy BbIX0Za A 3/1IeEKTPOHOB M3 MeTaslla.

12. HaliTy 4acToTy CBeTa, BbIPbIBAIOLL[ETO U3 MeTasl/ia 3/1eKTPOHBI, KOTOPbIE MOJIHOCThIO
3a/1ep>kKMBal0TCsl Pa3HOCTHIO MOTEHL[MaNoB, paBHbIM 3B.@0T03¢ deKT HauMHaeTCs MPU YacToTe CBeTa
6 -1014 I'u. HatiTu paboTy BbIXoZa A 371eKTpOHA U3 MeTasljla.

Bapuant Ne 3
. Chopmymnupyiite noctysnat bopa — rmpaBuio KBaHTOBAaHHUST OPOUT.

. JaiiTe onpefienieHre si1epHOM peakLMH Jie/IeHusl.

[avite onpesiesieHre MOHSITUIO U30TOIIbI.

Kakue ObIBarOT BU/IbI CTIEKTPOM U KOTZIA OHU TIOJTYYaroTCsi?

Ha yem ocHoBaHa paboTa kameps! BusibcoHa?

Hanuimmre 0CHOBHOM 3aKOH paZJMOaKTUBHOIO pacraja.

OT uero 3aBUCHUT JIJIMHA BOJIHBI, COOTBETCTBYIOIIIasi KpacHOM rpaHuiie hoTtosddexra?

Kak n3meHuTCS Macca u 3aps/ siipa B pe3y/bTare IByX O- PacriafioB?
Haiitu ayivHy BosiHBI fie BpoWns [y 31eKTpoHa, UMeIoIero KMHeTHUeCKyH SHepruio: a)
W1=10 k3B; 6) W2=1 M3B.

©®INDUA PN

4
10. BBIYKCIUTD SHEPTHIO SIIEPHOM pPeaKiiiu 4Bet+;He > 37 He+on

TIOIJIOIL|aeTCs 3Ta SHepPrus?
11. HaliT MakKCMMasIbHYIO CKOPOCTb (hOTO3/IEKTPOHOB, BHIPHIBAEMBIX C TIOBEPXHOCTH cepebpa
y/IbTPa(rO/IeTOBBIM U3TyUeHHeM C JJIMHOM BoJHBI 155 HM. PaboTa Beixoza i cepebpa 4,8 3B. Macca

. Beigensercs unu

=31 -34
snektpoHa 9,110 kr, mocrosnnas INnanka h = 6,62- 107 Ix-c
12. HaliTy 3a7ep>K1BaroLyl0 pa3HOCThb MOTEHLMA/IOB /1JIs1 3/IeKTPOHOB, BbIPbIBAEMbIX [TPH
OCBEIIleHUM Kajiusl CBeTOM C IJIMHOM BO/IHBI, paBHOU 330 HM.

Bapuant Ne 4
Cdopmynupyiite runoresy I1naHka o poToHax.
[aiiTe onpefjesieHre SHEPrUM aKTUBALIUU S/1ePHOM pPeakKLUH.
[aitTe onpesieneHns sjePHOMY B3aUMO/€MCTBUIO.
[Touemy maccoBble urca B Tabmuile MeH/eneeBa Heljesble?
Ha yem ocHOBaHa paboTa «uepeHKOBCKOT'0» CUeTUHKa?

[aiiTe ornipefieieHre BHyTpeHHeMY (hOTO3(eKTy.

Kak r3meHuTCS Macca 1 3apsi/ siipa, ec/iu siipo «BbIOPOCUIO» OJJUH 37IeKTPOH?
Havitu jnuny BonHBI e Bpoiins a1s o-4acTull, NpoLeImMx pasHoCTb noteHyanos U1=1B u

B.

1.
2.
3.
4.
5.
6. OT yero 3aBUCHT CUJIa TOKa HacklieHus Tipu ¢oto3ddekre.
7.
8.
9.
U2=100
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10. Axpo Kakoro atoma COCTOMT U3 OJHOTO MPOTOHA U OJAHOr0 HeUTpoHa? OmnpeeuTb SHEPTUI0
CBSI3U 3TOrO si/ipa.

11. Ha moBepXHOCTh J/UTUSA MaJalOT Jyuyd C JAuHOW BofaHBI A =250 HM. OrnipeaenuTb
MaKCHMa/IbHYI0 CKOPOCTb (POTO3/1EKTPOHOB.

12. Tlpu ¢oto3ddekre € MIATUHOBOM IOBEPXHOCTU 3/I€KTPOHBI TOJHOCTBIO 3a/|epP)KUBAIOTCS
Pa3HOCTBIO TMOTeHLWanoB, paBHoW 0,8 B. HaiiTu A/MHY BOMHBI TMPSIMOJIMHENWHOro 0OmMydyeHUsT |
ripe/ie/IbHYIO JJIMHY BOJIHBI, TIPU KOTOPOI elije Bo3MokeH (hoTo3¢hdeKT.

BapuasnTt Ne 5
. Cdopmynupyiite runote3sy e bpoiins.

. JaiiTe onpefienieHre si1epHOM peakLUy CIUSIHUS 7ep.

. JanTe onpesiesieHne pafiuOaKTUBHOMY pacriazgy.

. B uem cmbics onbita Pe3epdopga?

. Kakoe CBOWCTBO 5iJepHBIX CHJ/T IPUBOJUT K «BO3MOKHOCTH» PaZJMOAKTUBHOIO pacrnaza?
. OT Kakux rapaMeTpOB 3aBUCUT paboTa BbIXO/ia 3JIeKTPOHA U3 MeTaJlla.

. [laiiTe onipefienieHue BHellIHeMY (hOTO3hdeKTy.

. Kak u3meHuTCst Macca 1 3apsiji sifipa, ecyiv siipo «BbIOPOCHIO» OJIUH TIPOTOH?
. Haittu nyivHy BoJiHBI e BpoWsisi 411 NpOTOHOB, MPOLLIEIIMX pa3HOCThb noTeHuanoB U1=1B u
U2=100 B.

10. OnipesienuTh neeKT Macchl M SHEPTHIO CBA3W szpa Gopa B' . OTHOCWTeNbHAss aTOMHas

Macca sapa 6opa M, =11,00656, mpotona m,=1,00728, Heiitpona m,=1,00867, macca atoma yriepoaa
m,=1,995- 10 kr.

11. KakoBa /j0/KHa ObITh J/THA BOJIHBI / - yuei, MajarolyX Ha LIHKOBYIO TI/IACTUHKY, 4TOObI
MaKCHUMasibHasi CKOPOCTh ()OTO371eKTPOHOB Obita 1 Mwm/c?

12. ®oToHbI € sHeprueii, paBHoM 4,9 5B BLIPBIBAIOT 3/1€KTPOHBI M3 MeTaslia ¢ paboTol BbIXO/a,
paBHOU 4,5 3B. HalitTi MakcHManbHbIM UMITYJIbC, I1epefiaBaeMblii IOBEPXHOCTH MeTaslla IIPU BblieTe
KaX/I0T0 3/71eKTPOHaA.

O XONDOUT A WN -

Bapuasnt Ne 6

. JaliTe omnpesiesieHue siBjieHHt0 ¢hoTo3pdekTa

. [aiiTe oripefiesieHne repuoay rnosypacrnaza.

. Jaiite oripesiesnienre paboTe BbIX0/a.

. [Touemy HaboOp BOJIH, U3/TydaeMbIX aTOMOM «UHUBHUAYAIEH» /ST KAXKJOTO d/IeMeHTa?
. Kakuie 3aKOHbBI BBITOTHSIOTCS MPH S/I@PHBIX Peakiusix?

. OT Kakux rapamMeTpoB 3aBHUCUT YaCTOTa KpacHOM rpaHulibl poTo3addekxTa.

. OT uero 3aBUCHUT paboTa BBIXO/IA 7IEKTPOHA U3 MeTaslIa?

. Kak nu3menunTcs Macca v 3apsij siipa B pe3y/bTare OJHOI0 O- U OFHOTO [3-pacriazia’?
. HaitTu pyivHy BoJiHbI ie Bpoiisisi Aijist 3/1eKTPOHOB, MPOIIeAIINX pa3HOCTb noTeHManoB U1=1B
n U2=100 B.

O ONDUTE WN -

7 .
10. OnpesieTUTh SHEPTHIO, HEOOXOAUMYHO JIJIsI TOTO, UTOOBI IAPO 3 Li paszie/IuTh Ha HYKJIOHBI.

11. Kpacnas rpanuria ¢porosddekra A Hesus 4, 640 um. OnpefeuTs MaKCUMa/IbHYIO
KUHETUYEeCKYH0 HepPryto (JOT03/1eKTPOHOB B 3/IEKTPOH-BO/IbTAX, €C/IM Ha Lie3Ul MaJjatoT JIyuu C JJIMHOU
Bo/iHBI A =200 HM.

12. Hatitu noctosiHHyto [171aHKa, ec/ii U3BeCTHO, UTO 3/IeKTPOHBI, BbIDbIBAEMbIe U3 MeTaJlla
CBETOM C YaCTOTOM, paBHOU 2,2 +10" I'y, MOMHOCTBIO 3a/lep>KMBarOTCs pa3HOCTHIO, paBHOMU 6,6 B, a
BBIPbIBAEMbIE CBETOM C YacTOTO#, paBHOiA 4.6 - 10'° I'ty -pasHOCTBIO MoTeHIManos 16,5 B.

Kputepuu orjeHKu

5 0a/IoB OL[eHKA «OTJIMYHO» — BBICTAB/IAETCS O0yuarou|eMycs, KOTOPbIN TPaBUIBHO IMOHWMAaeT
pO/ib ¥ MeCTO (JM3UKK B COBPEMEHHOM HayuHOUW KapThHe MHpa (M3WUYeCKyr CYL[HOCTh HabJr0jaeMbIX BO
BceneHHoil siBneHud, posib (UMK B (OPMHUPOBAHMM Kpyro3opa M (YHKLIMOHATBbHOW TPaMOTHOCTU
yesioBeKa JIJisl pellieHus MPaKTUUeCKUX 3a/jau; TpUMeHsieT ToTyueHHble 3HaHUS [Jisi 00bSICHEeHUs YC/IOBUA
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NpoTeKaHus (PY3UUYeCKUX SIBJIEHUH B MPUPOJe U JJis MPUHATHS MMPAKTUUeCKUX pelleHui B TOBCeJHEBHOU
)KU3HH, YMeeT OCYIIeCTB/ATh MOMCK U MCIO/Mb30BaHHe MH(OpMal, HeoOXxoAuMou /s 3¢ ¢heKTHBHOrO
WCTIOJIHEHUsT TIPO()eCCUOHANBbHBIX  3a/jau, MPO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTHUS, JIOTHUYECKU
y3jlaraeT IIOJIy4eHHble TeOpeTUUeCKWe 3HaHWs. DBbINONHUI 3afaHue II0/IHOCTbIO CaMOCTOSITe/IBHO.
TIPaBWIBHO U KOPPEKTHO pelleHo 7-9 3a/aHui;

4 6ania oljeHKa «XOpOILO» — BBICTaB/IsIETCSl 00yUaroieMycsi, KOTOpbI 110 CyIleCTBY OTBeuaeT Ha
TIOCTaB/IeHHbIE BOTPOC, C HeOOJBUIMMHK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OIpeZiesieHnH, B
OTBeTe JioTycKaeT HeOosbliMe Mpobesbl, He MCKaKalollye ero Cofep’kaHWs. MPaBUIbHO U KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 Gana olleHKa «yJOB/IETBOPUTEbHO» — BBICTaBJIsIeTCS 00yuarolieMycs, KOTOPbIi He COBCeM
TBepAO BJlafileeT MaTepuasioM, IpU OTBeTax [OIyCKaeT MaJIOCyIlleCTBeHHbIe IMOIPelHOCTH, UCKaKeHUs
JIOTUYEeCKOW MO0C/Ie/loBaTe/IbHOCTH, HETOUHYH) apryMeHTalldl0 TeOpeTUUYeCKUX I0JI0)KeHWH, UCIIBIThIBaeT
3aTPy/HEeHUs IIPU U3/I0KeHUU MaTepurajia. BbICTaBIISeTCs CTY[eHTY, eC/Id IIPaBUIBHO U KOPPEKTHO pellleHO
3-5 3a/1aHui;

2 6a/y1a — BBICTaB/IsIETCs 00yUaromeMycsi, KOTOPbI He COBCEM TBep/0 B/aZieeT MaTeprasioM, TIpu
OTBeTax [OIMyCKaeT MaJOCYylLlleCTBeHHbIe ITOrPelHOCTH, WCKaKeHWs JIOTMUeCKOW Ioc/e/i0BaTe/lbHOCTH,
HETOUYHYIO apryMeHTal|M0 TeOPeTUUeCKHX I0JI0’KeHUH ITPaBU/IbHO U KOPPEKTHO MeHee 33a/laHuH.

Huke 2 6a10B oLleHKa 00yuarol{eMycsi He BbICTaBIIsIeTCS.

@oH/| TECTOBBIX 3aJJaHUH [I/Isl IPOMEXYTOUHOI0 KOHTPOJIA 3HAHUM
Pa3oden 1 Mexanuka

(8bibepeme 0OuUH npasuibHbIL omeem)

PaccTosiHre Mexx/ly HauanbHOW M KOHEUHOU TOYKaMH - 3TO:

MyTh

+ nepeMelreHye

cMellleHre

TpaeKTopusi
B kakoMm U3 ciiefyrolux ciy4yaeB IBU)KeHHe TeJla Heslb3sl paCCMaTpUBaTh Kak JABM)KeHHe MaTepraibHOU
TOYKU?

Oewxenuve 3emsi BOKpyr CosHIIa.

[BrKeHue CITyTHUKA BOKPYT 3eMJIu.

IToner camonera u3 BiaguBocTtoka B MOCKBY.

+ Bpamenue fetanu, oOpabaTeiBaeMoii Ha CTaHKe
Kakue 13 nepeunic/ieHHbIX BETUUUH SIBSFOTCS] CKaISPHBIMU?

+ nepeMelrieHye

MyTh

CKOPOCTb
Yro u3MepsieT CrUIOMeTp aBTOMOOUIS?

YCKOpeHHUe;

+ MO/1y/Ib MTHOBEHHOM CKOPOCTH;

CPeJHIOI0 CKOPOCTb;

repeMereHue
Kakast eyHMIIa BpeMeHHU B/ISIeTCS OCHOBHOM B MeXXyHapOZHOU CUCTeMe eIMHULL?

luac

1 MuH

+1c

1 cyTku.
[1Ba aBTOMOOW/IST IBHMXKYTCSI T10 MPSIMOMY IIIOCCe B OTHOM HarmpaB/eHuud. Eciv HarpaBuTh ock OX B/I0Jb
HarpaBJ/ieHHsl IBY)KEHUs TeJl 110 LI0CCe, TOTAA KaKUMH OyZyT TIPOeKLIMU CKOPOCTel aBToMOoOUIel Ha 0Ch
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0Xx?

+ 0be 1o/I0KUTeTbHbIe

o0e oTpuIaTe/TbHbIe

TIePBOTO - TIOJIOXKUTEIbHAs, BTOPOTO - OTPULIaTe/IbHast

TepPBOro - OTpUIiaTe/bHasi, BTOPOT0 — MOJI0KUTe/TbHas

ABTOoMO6Ub 06Bexan MOCKBY 10 KOJIbLEBOM Aopore, JarHa KoTopoit 109 kM. Uemy paBHBI ITPOHAeHHBIN
nyTh | ¥ epemerrienyie S aBTOMOOMIS?

1=109km; S=0

1=218km S = 109 km

+1=218xkm; S =0.

1=109kMm; S=218 kM

Kakoii u3 rpamKoB COOTBETCTBYeT paBHOMepHOMY JiBI»KeHUt0? ( Puc. 1).

4 U, Moy 3,4
i 3 7 15

l F—-

—r % » 4% 1 e
. Puc.l ! B 3 3 4 Bk 01 %}1334 5 te

OrnpezieniviTe MyThb, MPOMAEHHBIN TOUKOM 3a 5 c. (Puc. 2).
2M

2,5M

S5SM
+ 10Mm.
Ha pucynke 3 npezictaB/ieH rpaduk 3aBUCMMOCTU MyTH, TPOKEHHOTO BEeJIOCUIIEIUCTOM, OT BpEMEHHU.
OnpefenuTsb MyThb, IPOK/EHHBIN BeIOCUIIEAUCTOM 3a UHTEepBas BpeMeHu oT t; = 1c go ty = 3¢?
Im
+6M

3 M.

12 m
EC/i ycKopeHHe paBHO 2 M/c’, TO 3TO:

paBHOMEPHOE JBIKEHUE

paBHO3aMe/|/IeHHOe JIBI)KeHHe
+ PaBHOYCKOpPEHHOe JBMKEHUE

MIPSIMOJIMHENHOe
YckopeHue XxapakTepu3yeT U3MeHeH e BeKTOpa CKOPOCTH
+ 110 BeJIMYMHE U HarpaB/IeHUI0

T10 HarpaB/IeHUIO

T10 BeJIMUUHe

ABTOMOOWIB, ABMKYLLUICS MTPIMOTMHEHHO PABHOYCKOPEHHO, YBeTUUYM/I CBOIO CKOPOCTD C
3 m/c 10 9 m/c 3a 6 cekyH/]. C KaKUM YCKOPEHUEM JIBUTaJICSl aBTOMOOMIIB?

0 m/c?

3 m/c’

2 m/c?
+1 m/c?
KaKyio CKOpOCTb IpHoBpeTaeT aBTOMOGH/Ib TIPU TOPMOYKeHHH C yckoperueM 0,5 mM/c” uepe3 10 ¢ oT
Hauasia TOpMOXKeHHs], eCJT HauaibHasi CKOPOCTb ero Oblia paBHa 72 KM/u?

15m/c
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+ 25Mm/c

10m/c

20Mm/c.

B mexaHuke cuia 0003HauaeTcs

+F.
B MexaHuKe efivHNULIeN M3MepeHUs YCKOPeHHs SIBJISIeTCS
m/c,
+ M/Cz,
MZ/C,
M.
d®opmyiia, BeIpakarolljasi BTOpoy 3akoH HeroToHa
F=ma,
F=mg,
+ F=ma,
F=mg.
Cwuia nputspKkeHus s10710ka K 3emsie paBHa 2 H. C Kako¥i 110 MOZIY/TFO CHJION 510JI0KO TIPUTSTHBAET K cebe
3emit0?
+ 2H,
-2 H,
0H,
20 H.
Cusa BCeMUPHOTO TATOTEHHUS 3aBUCUT
OT yCKOpeHusi CBOOO/JHOT0 TafieHus],
TOJIBKO OT Macchl TeJl,
+ OT Macchl TeJl ¥ PACCTOSTHUS MeXy HUMH,
OT CpeJibl, B KOTOPYIO TIOMeLL|eHbl Tesa.
YTBepxJeHue, UTO MaTepra/bHas TOUKa TOKOUTCS WIW [JBYXKETCS] paBHOMEPHO MPSIMOIMHENHO, eC/I Ha
Hee He [IeMCTBYIOT Jpyrue Tesa WM IedCTBYe APYTUX Tejl CKOMIIEHCHPOBAHO:
BEPHO IIPH JIFOObIX YC/IOBUSIX,
+ BepHO /11 UHePLIMa/IbHBIX CUCTEM OTCUeTa,
BEPHO /Il HeMHepLYa/IbHbIX CUCTeM OTCYeTa,
HEeBePHO HU /IJI1 KaKUX CUCTEeM OTCUeTa.

A
v

Ha yileBoM pricyHKe Tpe/iCTaB/ieHbl BEKTOP CKOPOCTH U BEKTOP <
PaBHO/IENCTBYIOILIel BCeX CUJI, IeHCTBYIOIIUX He Teno. Kakoli u3 BeKTopoB Hal’ 4
TIPaBOM PUCYHKe yKa3bIBaeT HalpaBjieHre BeKTopa YCKOPeHUsI 3TOro Tesia B

VMHepLMa/IbHbIX CUCTeMax oTcueTa? 3

<!

+4.
KocmoHaBT, Haxo/isich Ha 3emJie, TIpUTsATUBaeTCs K Held ¢ cunoit 700 H. C kakoii mpuban3uTenbHO CUmon
OH Oy7IeT MpUTATHUBATHCS K Mapcy, HaX0/IsICh Ha ero nmoBepxHocTH? Paauyc Mapca B 2 pa3a, a Macca — B 10
pa3 MeHbIlle YeM y 3eMJIu.
70 H,
140 H,
210 H,
+ 280 H.
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Manbuuk Maccor 50 Kr coBepllaeT NMPbDKOK B BBICOTY. Cuia TSDKeCTH, [eHMCTBYIOLAas Ha Hero BO BpeMst
TIPbDKKA PUMEPHO paBHa
+ 500 H,
50 H,
S5H,
0 H.
Tesno paBHOMEpPHO [BUXeTCs M0 II0CKOCTU. Cuila jaB/ieHus Tejla Ha II0CcKocTh paBHa 20 H, cuna Tpenus
5 H. KoadduimeHT TpeHUs CKO/Ib>)KeHUs paBeH
0,8,
+ 0,25,
0,75,
0,2.

C Kako¥i MUHUMaJ/IbHOM CU/IOHN, HallpaB/IeHHOW TOPU30HTAIbHO, HY)KHO TIPYPKATh TJIOCKMM OPYCOK Maccoi
5 KT K CTeHe, UYTOObI OH He COCKOJIb3HY/T BHU3? Ko3dduipeHT TpeHUs Mexy cTeHKor u 6pyckom 0,1

50H

45H

55 H

500H

450H.

Ha Teno wmaccou 2kr, mnokosileecs Ha HAK/IOHHOW IJIOCKOCTHM C YI7IoOM HakiaoHa 30° [elcTByeT
npwxuMaroljas cuia 10H, HarnpasieHHasi ropU30HTaIbHO. OnpeieluTh MOJY/Ib CUJIbl TPeHUSI.

-

!

4
.
’-JP\

7,3H;

1,34H;

17.3H;

0;

12,3H.

Epunuila u3mMepeHus MoMeHTa cuiibl B cicteMe CU MoykeT OBbITh MpeficTaB/ieHa B BHJIE:
KF'M/CZ;

KF'MZ/CZ;

KI*M/C;

KF'MZ/C;

Kr*-M/C.

[Tneyom cunbl F oTHOCUTENIBHO OCH BpallleHus, Tpoxo/siieid uepe3 Touky O, siBasieTcsl JjIMHa OTpe3Ka
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OpHOpPOAHBINM CTEp)KeHb C 3aKpervieHHbIM Ha OJHOM W3 ero KOHL[OB IPy30M Maccou 1,2 Kr HaxO[uUTCS B
PaBHOBECHHU B TOPU30HTA/ILHOM T10JI0’KEHUH, €C/TM TOUKA ero Oropbl PaclosioykeHa Ha pacCTOSIHWK, PABHOM
1/5 pnvHBl cTepykHA OT rpy3a. OnpeseuTs MacCy CTeP>KHS.

0,24 xr:

1,8 kr;

0,48 kr;

2 KT}

0,8kr.

K rnagkoy creHe npuc/ioHeHa JIeCTHULA MacCor m. LIeHTp TsKeCTH JIeCTHULIBI HAaXOUTCS Ha PACCTOSIHUU,
paBHOM 1/3 ee [A/IMHBI, OT ee BepXHero KOHI[a. Kakyr0 TOpDU30OHTaJbHYIO CUy HY)KHO TPUIOKUTH K
cepe/ivHe JIECTHUI[bI, UTOOBI ee BEPXHUM KOHeI] He OKa3bIBajl JIAaB/IEHUS HA CTEHY? YTOJ MeXAy CTeHOW U
JIECTHULIEN paBeH «.

2/3mg-ctg o;

1/3mg-tg a;

4/3mg-ctg a;

2/3mg-tg «o;

4/3mg-tg a.

[1Ba 0HOPOHBIX 111apa C O/JMHAKOBBIMM pPaJInyCcaMH CKpeIlJIeHbl B TOUKe KacaHus. Macca ojHOro miapa B
[Ba pa3a Oosbille Macchl Apyroro. Ha KakoM pacCTOSTHMM OT IieHTpa 0osiee TSDKeIOoro Iapa HaXOJUTCS
L[EHTP TSDKECTU CUCTEMBI?

1/3R;

1/2R;

3/4R;

2/3R;

1/4R.

Ha BepeBOuHOI1 meT/ie B FOPU30HTA/JIbHOM TI0JIOKEHUM BHUCUT OJHOPOJHBIN CTEpP)KeHb MOCTOSTHHOTO I10
BCell i/iMHe ceyeHUsi. HapyiaeTcst in paBHOBecHe, eC/iv CIipaBa OT MeT/IA CTeP>KeHb COTHYTh?

[, TIpaBbIi KOHeL| TIepeBeCHT;

HeT;

[1a, JIeBbIM KOHeL| TIepeBeCHT;

HY>KHO TOYHO 3HaThb MECTO Cruba;

HeT MPaBUJIbHOIO OTBeTa.

Pazgen 2 Moneky/ispHasi pU3MKa U TEPMOJUHAMHUKA
(8blbepeme 00uH npasuabHbIll omeemn)

Kakoe konmmuecTBo BeljectBa cofepxutcs B 360 r BoabI?
+20 Monb

18 monb

0,02 mosb

18 2 i

[TocTosiHHass ABorasipo — 3T0

YKCJI0 MOJIEKY/T UJTK aTOMOB B e[JUHUIIe 00bEMa

+ YM/I0 MOJIEKYJI U/IM aTOMOB B 1 MOJIb BellleCTBa

YMCJI0 MOJIEKYJT U/TM aTOMOB B TeJie

KOJIMYeCTBO BelllecTBa B eluHUIle 00bEMa

CKOJIBKO MOJIEKY/ COAEeP>KUTCS B Karuie BoAbl Macco 0,18 r?

6,02 210
+6,02 2110
3,01 210
12 310

I"a3bl COKMMarOTCSl 3HAUMTEIBLHO Jlerye, uem XUIKOCTHU UIN TBépABIe TeJla, IOTOMY UTO
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OHM COCTOSAT U3 O0J/Iee MeJIKUX U JIETKUX aTOMOB U MOJIEKYJT
+B rasax Mexk1y MoJieKyjiaMu OoJibIIINe PaCCTOsAHNSA, d B )KUAKOCTAX U TBépABIX TeJ/IaX MOJIEKYJIbL

pacIionoyXeHsl BIVIOTHYIO IPYT K APYTY
MOJIEKYJIbl T'a30B JIETKO CKUMArOTCS

1ipy COMTVM>KeHUU MOJIEKYJIbI Ta30B MPUTATUBAIOTCS IPYT K APYTY, @ MOJIEKY/IbI TBEPIBIX TeJT U XKUJKOCTel

OTTa/IKMBaIOTCA
BpoyHOBCKOe JBM>KeHHEe MOXKHO Hab/TIo/aTh

B JKM/IKOCT$IX, Fa3ax U TBEPAbIX Tenax

+TOJIbKO B XKU/IKOCTSIX U ra3ax

TOJIKO B XKU/IKOCTSIX

TOJIbKO B T'a3ax

Uemy paBHa macca 10 mMoJib BoAbI?

+180r

18 710

181

18 xr

O6mwem 1 mons raza

+22,4 11

20,4 n

22 1

18 n

Kakoit 06béM 3aHMMarOT 25 MOJIb aTFOMUAHUS?

2,5M°

25 m°

+3) 0,25 n

251

[1pu oHAKOBOI TeMmnepaType AU(PQy3ust TPOUCXOJUT

+ ObICTpee Bcero B rasax

ObICTpee BCETO B KUAKOCTSIX

ObICTpee BCETO B TBEP/BIX TeJlax

C OZIJMHAKOBOW CKOPOCTHIO B Ta3aXx, KUAKOCTSX U TBEP/bIX Telax
Movekynbl BelllecTBa B TBEpPAOM He/le(pOPMUPOBAHHOM Tejle HaxOZSATCS APYT OT Apyra Ha TaKuX
PacCTOSTHUSIX, Ha KOTOPBIX

JIeMICTBYIOT TOJIBKO CUJIbl IPUTSDKEHUST

JIeNCTBYIOT TOJILKO CUJIbl OTTa/IKUBAHUS

+CUbl IPUTSDKEHUS] YPaBHOBELLMBAIOTCS CA/IaMU OTTa/IKUBaHUSI
CUJIbI IPUTSDKEHUS 3HAUMTe/TbHO TIPEBBIIIAI0T CUJTbI OTTATKUBAHUS
Yro Ha3bIBaeTcsi mapoobpa3oBaHreM?

+ITepexop BelllecTBa U3 >KUKOTO COCTOSIHUS B Ta3000pa3Hoe
[epexop BelljecTBa U3 TBEPZAOI0 COCTOSIHUS B ra3000pa3Hoe
[Tepexop BelriecTBa U3 ra3000pa3HOTO COCTOSTHUS B XKU/TKOE
[Tepexop BeljecTBa U3 TBEpAOr0 COCTOSIHUS B XKUKOe

UTo Ha3bIBaeTCsl KOHIeHCal[hen?

OTBeThI:

[Tepexop BelljeCcTBa U3 >KUJKOTO COCTOSTHUS B TBEp/0e

[Mepexop BelljecTBa U3 >KUJKOTO COCTOSIHUSL B Ta3000pa3Hoe
+ITepexop BelllecTBa U3 ra3000pa3HOTO COCTOSTHUS B XKHU/KOE
[epexop BelrjecTBa U3 ra3000pa3HOT0 COCTOSTHUS B TBEp0e
Urto Takoe ucriapeHue?

+ITapoobpa3oBaHue, TOMBLKO CO CBOOOJHOM TTOBEPXHOCTH KUAKOCTH
[Tepexop BelriecTBa U3 >KUJKOTO COCTOSIHUS B Ta3000pa3Hoe
[epexop BelljecTBa U3 TBEPZAOI0 COCTOSIHUS B ra3000pa3Hoe

65



[Tepexop, BelljecTBa U3 XXUAKOr0 COCTOSIHUS B TBEpZ0€e

KonuuecTBo TerioThl, HEOOXOAMMOe Ha HarpeB TeJia

+Q=m*c*(t2-t1)

Q =m*r

Q =m*c

Q =m*L

C noBblllIeHMEeM BHeLIHero /JaBjieHus TemIiepaTypa KUIeHust )XUAKOCTH ...
+YBenuuuBaeTcs

YMeHnb1aetcs

He usmensierca

OTHocHTebHasE BIAXKHOCTh OTpeiesisieTcsi o hopMyiie...

B = Pu/Pa*100%

B = Pa*Pu*100%

+B = Pa/Pu*100%

B = Pu/Pa

Epunuiia n3mepenust Ko3ppuijieHTa NOBePXHOCTHOTO HATSPKEHUS XKUIKOCTH. ..
H*m

+H/m

Ix*m

,IZ[>K*M2

Hedopmaiiyu, KOTOpbie MOJTHOCTBIO MUCUe3al0T TI0C/Ie MpeKpallleHus JeCTBUsS BHEIIIHUX CUJI,
Ha3bIBaOTCH...

Heynpyrumu

[TInacTuyHbBIMU

+¥Ynpyrumu

AmMophHBIMU

Temneparypa Tena A paBHa 100 K, remnieparypa Tena b paBaa 100 °C. Kakoe u3 Ten umeet 6osiee
BBICOKYIO TeMIlepaTypy?

Tesno A

+T1enio b

Tesla A U b UMerOT OZJUHAaKOBYIO TeMIlepaTypy

CpaBHUBATh 3HAUEHUS TeMIlepaTyphbl HeJlb3sl, TaK KaK OHU [laHbl B Pa3HbIX eJMHUL[ax
B snekTprueckoM yailiHMKe HarpeBaHHe BOZbI IPOUCXOAUT B OCHOBHOM 3a CUéT
W3/y4eHUs] 1 KOHBEKLUU

KOHBEKL[MU U TeIIONPOBOLHOCTH

+TeryIonpoBOJHOCTH

KOHBEKLIUU

BHyTpeHHsIs 3Heprus Tesa He 3aBUCUT OT

+ CKOPOCTH ero JBWXeHUs Kak Le10ro

B3aUMO/IEMICTBUSI €r0 MOJIEKYJT

CKOpPOCTH [JBUKEHUS ero MOJIeKyJl

ero TemMriepaTyphbl

Kak usmeHsieTcs BHyTpeHHsIsl SHeprus Iapa B IpoLjecce KOHZeHCaluu TPy TeMIiepaTrype KOHAeHCaluu?

KHWHeTH4YeCKas SHeprus MOJIEKYJT Mnapa YBe/INUMBAETCA, MOoTeHLHa/IbHas — YMEHbIIAeTCA
KHHeTHYeCKasd SHeprusd MOJIeKy/Jl TIIdapa He H3MEHAETCA, IIOT€HLWMa/IbHad —  YBE/JIHWUYMBAETCA
+KUHeTH4YeckKasd SHepruss MOJeKy/l1 IIapa YMeHblIaeTcsl, I[IOTeHLiMa/llbHagi — He H3MeHseTcs

KUHEeTHYeCKasl SHepPrusi MoJIeKy/1 rapa He U3MeHseTCsl, TOTeHL[MalbHasi — YMeHbIIAeTCst
Ha pucynke 9 npuBesiéH rpadvk 3aBUCMMOCTH TeMIEepPaTypbl TBEPAOro KPUCTA/I/TMUECKOrO Tesla OT
BpemeHU. KakoMy cOCTOSTHUMIO BelllecTBa COOTBETCTBYeT yuacTok rpaduka BC?
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(0] L M
Puc. 9

JKUKOMY
TBEpAOMY
+TBEPAOMY U KUIKOMY
TBEPJOMY U Ta3000pa3HOMY
Y nenbHasi TeM/IoTa KOHEHCALWY Tlapa paCcCUMThIBaeTCs 1o Gopmyrie
Q/mT
+Q/m
OQm
omT
Ha pucynke 10 npuBeiéH rpadyk 3aBUCUMOCTH JIaB/IeHHsI Ta3a OT ero o0béma. Kakyro paboTy coBepiiaeT
ra3 Mpu rnepexo/ie U3 COCTosiHUA 1 B COCTOsIHUE 27

p. 10%[1a
S
1.24 T —Y
|.|‘.
1.0

0 1 2 8 4 5 v,ud
Pue, 10

720 x/Ix

+480 kI

360 x/Ix

240 x/Ix

Yemy paBHO M3MeHeHHe BHYTPeHHe! SHepruu rasa, ecii HaJj HUM coBepiueHa pabota 300 [k u rasy
repelaHo KoyinuecTBO TeroTel 100 [Ix?

100 Ix

200 Ix

300 Ix

+ 400 [Ix

Pazpen 3 DnekTpoariHaMHKa
(8blbepeme 0OuH npasuabHbIll omeemn)

B 0ZIHOpOJHOM 3/7IEKTPOCTaTHUECKOM I10J1e TTepeMeIIaeTCst TTOI0XKUTETbHBIN 3apsi U3 TOUKU M B
TOuKy N I10 pa3sHbIM TpaeKTopusM (puc. 43). B Kakom ciydae paboTta CHT 3/IeKTPOCTAaTUUYeCKOrO TIOJIst
Oosblie?

.
i N
[ 72
mv’
Puc. 43
1
2

+Bo Bcex cmydasx paboTa CHJl 371eKTPOCTaTHUeCKOT0 1T0JIsl OAWHAKOBA.
Ha pucynke 44 noka3aHbl TMHUU HaMpsDKEHHOCTU 3/1eEKTPOCTaTUUeCKOT 0 T0JISl U IBe SKBUITOTEHLMA/IbHBIE
NoBepXHOCTH. B Kakoii Touke (M wiu N) rnoTeHiyan 60sblie?
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Puc, 44
B Touke M
+B Touke N
[Torenuuman B Toukax M u N o1iHaKOB

Kak MmeHsieTcs1 KMHeTUUecKas SHepruvsd 3/IEKTPOHa IIpU ero l'IpI/I6]'II/I}KeHI/II/I K ITOJIOKUTE/IbHOMY 3apAaay (pI/IC.
45)?
[

o8

Pue. 45

+YBenuuuBaercs

YMeHb111aeTcA

He usmensierca

Ha pucynke 46 npe/cTaBieHa KapTHHA KBUIIOTEHL[MaTbHbIX IOBEPXHOCTEN HEKOTOPOTO
3J1eKTpOCTaThueckoro noss. [1o kakoi TpaeKTOpHX HY>KHO TlepeMelaTh 3JIeKTPUUeCKUM 3apsij U3 TOUKH 1,
yToOBI paboTa cun moms 6buia Haubobiei?

Puc. 46
[To TpaekTopum 1-2
ITo TpaekTopuu 1-3
+I1o BceM TpaeKTOpUsIM OIMHAKOBa
HarnpsikeHHOCTB 3/1eKTPOCTaTUYeCKOro TOJIsi MEX/AY ABYMsI TOUKAaMU B OJJHOPOJJTHOM 3JIEKTPOCTaTUYECKOM
riosie pasHa 100 B/wm, a paccrosinve Mexxzy HUMU 5 cM. UeMy paBHa pasHOCTb [OTEHLIMA/IOB MeXK/y 3TUMU
TOYKaMu?
+5B
10B
20B
B ogHOpOAHOM 3/1€KTPOCTaTUYECKOM M0JIe TI0JIOKUTENbHBIN 3aps U3 TOUKA M B TOuKy N repemernaeTcs
110 pa3HbIM TpaeKTopusiM (puc. 47). B kakom ciyuyae paboTa CU/T 3/1IeKTPOCTaTHUeCKOTO 1107151 60siblie?

E

AN

Y|
md—i]

Puc. 47

1

2

+Bo Bcex ciydasix paboTa CHJ/T 37IeKTPOCTaTUUYeCKOT0 TI0/IsI O/IMHAKOBA

Ha pucyHke 48 noka3aHbl TMHUU HaTPSHKEHHOCTU 37IEKTPOCTAaTUUeCKOTO TI0JIsl U /IBe SKBUMOTEHIUA/TbHbIe
noBepxHOCTU. B kakol Touke (M wiu N) MeHbllle OTeHLUa?
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Puc. 48
ITorenuman B Toukax M 1 N 0lMHaKOB
+B Ttouke N
B Touke M

Kak MeHseTcd KMHeTH4eckKas SHEPIusd 3/7IEKTPOHA IPH ero yAd/I€EHWHU OT II0/I0KUTEJIbHOT' O 3apsd (pI/IC
49)?

e Q@

Pure. 49
YBenuuuBaeTcs
+YMeHbiaeTcsa

He u3smensercs

Ha pucynke 50 npe/craBieHa KapTHHA SKBUIIOTEHL[MAIbHBIX IOBEPXHOCTEH HEKOTOPOTrO
3JIEKTPOCTaTUYeCKOro 1osisl. I1o Kakoi TpaeKTOpUM HY>KHO IepeMelllaThb 3/1eKTpUYeCKU 3apsy, U3 TOUKH 1,
4yT00BI paboTa 3/IeKTPHUECKHUX CHJT TIOJISI Oblla HAUMEHbIII i ?

Puc. 50

ITo TpaekTopuu 1-2

[To TpaekTopum 1-3

+ITo BceM TpaeKTOpUsIM OIMHAKOBA

HanpspkeHHOCTB 3/1eKTPOCTaTUUeCKOT0 OISl MeX/y ABYMsI TOUKaMU B OJJHOPO/IHOM 3J/IeKTPOCTaTUYeCKOM
riosie pasHa 200 B/m, a paccrosiHue Mexxay HUMU 4 cm. UeMy paBHa pa3HOCTb [IOTEHL[MA/IOB MeXAY 3TUMU
TOYKaMu?

+8 B

100 B

200 B

ONeKTPUYECKU TOK — 3TO. ..

XaoTHUYeCcKoe JBWKeHUe 3apsi/ioB

yHopsiJOUeHHOe JBWKEHHE 37IeKTPUYeCKUX 3apsiioB

+yTOpsiIoUeHHOe /IBI)KeHHe 3apshKeHHbIX YaCTHL]

XaoTU4eCcKoe [IBI)KeHUe YaCTHL]

3a HarpaB/ieHHe 3/IeKTPUUECKOro TOKa YC/I0BHO MPUHKMMAOT HarlpaB/ieHue, 10 KOTOPOMY JIBUKYTCS B
MPOBO/IHUKE

+0TpuLaTe/bHbIE UOHBI

TMOJIO)KUTEe/TbHbIE KOHBI

3/1eKTPOHBI

3JIEKTPOHBI M OTpUL{aTe/IbHbIe NOHbI

[1pu npoTekaHUM 371EKTPUUYECKOT0 TOKA Yepe3 pPacTBOPbI COJIEM B paCTBOPAax BbIJE/SIOTCS BellleCTBa.
JTo....
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Ter/I0BOe [IeliCTBUe TOKa

MarHuTHoOe JleliCTBUe TOKa

+ XMMHYeCKoe JeUCTBUe TOKa

slepHOe JleliCTBUe TOKa

IIpu cune Toka 4 A, ¢ 3/1eKTpAYeCKUM corpoTus/eHreM 2 OM, HallpsKeHUe Ha ydacTKe Lellid PaBHO:
2B

0,5B

+8 B

1B

Kak u3mMeHUTCS Cujla TOKa Ha yuacCTKe Lieru, eC/Ik COMMPOTHUBJ/IEHHE OCTAE€TCA HEM3MEHHBIM, d HallpsOKeHHe

yBeMuuBaeTcs B 4 pasa:

yBeJIMUUTCS B 2 pasa

He U3MEeHUTCS

YMEHBIIUTCS B 4 pasa

YBeIMUUTCA B 4 pasa

Pesucropsl ¢ conpotuieHreM 2 Om 1 3 OM coefjiHeHbI Ioc/1eloBaTenbHO. BeibepuTe rpaBUIbHOE
yTBepXXJeHue.

ob11jee CONPOTHBIIEHNE Pe3UCTOPOB MeHblile 2 OM

+00I11I€€ COMPOTHB/IEHHE Pe3UCTOPOB OoJibIle 3 OM

ob11jee cONpoTHB/IeHUE Pe3UCTOPOB paBHoO 1,2 OM

CWIa TOKa B [IePBOM Pe3UCTOpe MeHbllle, Y4eM BO BTOPOM.

ITpoBoJIOKY pa3pesany nornoJjam U CJI0KUIN BABoe. VI3MeHUTCs /U eé CONpOTUBI/IeHUE?
YBeIMUUTCA B 4 pasa

yBeJIMUMTCS B 2 pasa

+yMeHbIIUTCA B 4 pasa

He U3MeHUTCS

DJIeKTPUUeCKHI TOK B MeTasl/Iax MpeZCTaB/isieT Co00H yropsiZioueHHOe JBIKeHe
+ 5JIEKTPOHOB

TIOJIOKUTE/TbHBIX NOHOB

OTpHULIaTe/IbHBIX NOHOB

TIOJIOKUTE/IbHBIX U OTPHULIaTe/IbHbIX HOHOB

st Toro uToOBI B TPOBOJHUKE BO3HHUK 3/1eKTPUUECKU TOK, HE00X0[UMO
TOJIKO Ha/lMuKe B HeM CBOOOHBIX 3/IEKTPHUUECKUX 3apsi/iOB

+TOJIBKO CO3/laTh B HEM 3JIeKTpUUYeCKOoe I0J1e

TOJILKO UMETh MOTPeOuTeIsi 37IeKTPUUYeCKON SHeprun

JieliCTBYe CUJIbl U Ha/TMure CBOOOZHBIX 3apsi/ioB

Cuia ToKa U3mepsieTcs B:

LbKoyssax

Omax

+ Ammnepax

Kak B3anMo/iefiCTBYIOT /iBa Tlapaslie/ibHbIX TIPOBOAHUKA, €CJTH 37IeKTPUUeCKH TOK B HUX MPOTeKaeT B
O/THOM HaripaB/IeHUU:

IIPOBO/THUKY MPUTIATUBAIOTCS +

Cu/ia B3aMO/IeHCTBUS paBHA HYJTO

TIPOBO/THUKY OTTaTKUBAIOTCS

O ueM CBU/IETETLCTBYET OMBIT JPCTe/a:

00 OTK/IOHEHUU MarHUTHOM CTPeJIKK OKOJIO TIPOBOAHUKA C TOKOM

0 Cyll]eCTBOBaHUU BOKDPYT MPOBOJHUKA C TOKOM MarHWTHOTO TOJIs +
0 BJUSIHUY TIPOBOJHMKA C TOKOM Ha MarHUTHYIO CTPEJIKY

Kakasi pusnueckasi BelMurMHa uMeeT equHUIly 1 Tecna:

B3aMMHasi UHYKLIYS
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MAarHUTHBIN ITOTOK

MarHuTHas UHIyKLUs +

MarHuTHbIe TMHUY UMEIOT Hauajio U KOHelLl;

HeT +

za

BpeMsi OT BpeMeHH!

Kak n3meHuTCs epro/ oOpartieHus 3apskeHHOH YaCTULIbI B O[HOPOJHOM MarHUTHOM T10J1€ TIPH
yMeHbIlIeHHUH ee CKOPOCTH B 2 pa3a? V3MeHeHHeM MacChl YaCTHUI[bI ITpeHebpeub:
YMEHBIIUTCA B 2 pa3a

yBeTMUUTCS B 2 pasa

He U3MEHHUTCS +

OAHOPOAHOG MdI'HUTHOE I10J/1€ — I10J1e, B 0001 TouKe KOTOpPOro cuiia AEﬁCTBHH Ha 34psaj OJAWMHAKOBa I10

MO/TY/TFO ¥ O/IMHAKOBA T10 HATIPaB/IeHUIO:
Ja

HeT +

TepruoInYecKu

MarHuTHBIM OTOK Yepe3 3aMKHYTbIA BUTOK, [IOMEL€HHBIN B OTHOPOJHOE MarHUTHOE T0J1e, 3aBUCHT:

OT pa3Mmepa BUTKa
OT PacCTOSTHUS MeX/ly BEKTOPOM MarHUTHOM MHAYKLIMYA U HOPMAJIbIO K KOHTYDPY

OT IIOLa/I¥ BUTKA +

B nipocTtpaHcTBe, e HaX04UTCA 3/IeKTPOH, CO3/jaeTCs 3/IeKTpUYecKoe U MarHUTHOe T10JIA:
Ja

HeT +

3aBUCUT OT YCJIOBUH

B KakoM ciiyyae BOKpPYT [BWKYILErocsl 3/IeKTPOHA BO3HUKAeT MarHUTHOe I10J1e:

1. DNeKTPOH IBU)KETCS] pABHOMEPHO U MPSIMOJIMHEHHO

2. DJIeKTPOH JBUKETCS PABHOMEPHO I10 OKPY>KHOCTU

3. DNIeKTPOH JBWXETCsI PABHOYCKOPEHHO MPSIMOJIMHENHO

TONBKO 1

2u3

BCe BapUaHThI BEPHBI +

HeT BepHOro OTBeTa

[leBouKa KauaeTcsi Ha Kauesisix, fiepyka B PyKaxX MOCTOSIHHBIA MarHUT. MarauTHoe 1oJie 00Hapy»KUTCst
He3aBHCHMMO OT TOI'0, Kaue/u HeloBW)KHbI U/IU KayaroTCs:

HeT

Aa+

TOJIBKO KOT'[la KauaroTCsl Kaueylu

Bokpyr Kakux 3apsi/i0B, HEMOABUXHBIX U/IU JABWXKYLLMXCS, CYLLeCTBYeT 3JIeKTPUUeCcKoe IoJ1e:
3J1eKTpUUYeCcKoe I10J1e CyL[eCTBYeT BOKPYT BCeX 3apsoB +

MarHuTHOe [10JIe CyI[eCTBYeT BOKPYT HellO/BHUKHBIX

3/IeKTPUYeCKOe T10JIe CYLeCTBYeT BOKPYT [BIKYILLIUXCS

KakoBa (popma MarHUTHBIX JIMHUI MarHUTHOTO T10JIsI TIPSIMOTO NMPOBOJHUKA C TOKOM:
3aMKHYTbIe KpHBbIe BOKPYT ITPOBOJHUKA

pasivasbHble IMHUM, OTXOZsLIMe OT [IPOBO/JHUKA KaK OT LieHTpa

KOHL[eHTpUYeCK1e OKPY)KHOCTH, OXBaTbIBaIOL1e IPOBOJHUK +

Kakoe HampaByieHve pUHATO 3a HarpaB/ieHe MarHUTHOM JIMHWKA MarHUTHOTO TOJIS:
HaripaBJ/ieHHe, KOTOpOe yKa3bIBaeT F0>KHbIM TTOJIFOC MarHUTHOW CTPEJIKU

HaripaBJ/ieHre, KOTOPOe yKa3bIBaeT CeBepHbIM MOJIF0C MarHUTHOM CTPENKH +
HarpaBsJieHVe, B KOTOPOM yCTaHaB/IMBAEeTCs] 0Cb MarHUTHOM CTPeJIKU

Epununen 5/M UHAYKLUY SIBJISI€TCS:
Kr/(A*c2) +
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H/(A*cm)

r/(A*c2)

Kakoe Ha3BaHMe HOCUT BO3HUKAIOLIUN [TPU 3/1EKTPOMarHUTHOM UHAYKLUU TOK:
3/1eKTpUYeCcKuii

VH/IYKLIIMOHHBIN +

TOCTOSTHHBIN

sIB/ieHMe 37IeKTPOMArHUTHOW UHYKIMU OBIZIO OTKPBITO:

Amnepom

Jpcren

®apageem +

3aKOH 3/71eKTPOMarHMTHOW MHAYKLIUU BbIpakaeT JaHHasi hopMyiia:

€ = vBlsina

€ = -AD/At +

e = I(R+1)

Kakoe Ha3BaHMe HOCUT JIMHUS, B 000N TOUKe KOTOPOW BEKTOP MarHUTHOW WH/IYKITUM HaTpaB/ieH 110
KacaTeJIbHOM:

JINHUeHN TOKa

JIMHYeW MarHUTHOM UHAYKLUM +

JIMHUEeN MarHUTHOTO TI0JIst

N3mepenue 1 Tecna (Tn) umeeT gaHHas (usnyeckas BeJMYMHA:

MarHuTHast UHAYKLUS +

MarHUTHbIN MOTOK

34C

MarHuTHast UHIYKLYsI SIB/ISIeTCSI UMEHHO TaKoM (hHM31ueCcKou BeJTMUMHOM:
CKassipHast

JIMHelHast

BEKTOpHasa +

’Kesie3Hble OMUIKK B MAarHUTHOM T10JIe TIPSIMOT'O TOKAa PacrosiaratoTcsi TakuM o6pazom:
00pa3yroT 3aMKHYThIe KPUBbIE BOKPYT ITPOBO/IHAKA C TOKOM +

pacriosiararoTcsi 6ecropsijouHoO

pacriosiaratoTcsi BAoJib TPOBOJHUKA C TOKOM

VcTOUHMKOM MarHUTHOTO MOJIS SIB/SIETCS:

TMOKOSIIIIAsACS 3apshKeHHas yacTuiia

JIBIDKYILAsiCSl 3apsbKeHHast yacTula +

nroboe ABKYILIeeCs Teo

Heo6x011MO0 TpaBUILHO OTIPeIe/IUTh UHAYKLIMI0 MarHUTHOTO T10J1sl, B KOTOPOM Ha MPOBOAHUK JyiiHON 10
cm perctByet cuna 0,05 H. Cuna Toka B npoBogHuKe 25 A. [IpoBOJHUK pacIionoyeH MeprnesAnKy/asipHO
VH/YKLIMY MarHUTHOTO TIOJIS:

0,025 Tn

0,02 Tn +

0,2Tn

Pa3pen 4 Kose0aHus v BOJIHbI
(8bibepeme 0OuH npasuibHbIL omeem)

Tesio coBepiiaeT rapMoHUUeCKHe KomebaHus 1o 3akoHy X = 0,2sin(4nt). OrpeseuTe aMILTUTYLY
KoJie0aHuH.

2 cM

+ 20 cm

2M

5M
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Ha pucyHke nipesicTaBieHa 3aBUCUMOCTb KOOPAWHATHI L[eHTPa 111apa, MO/IBELLIEHHOT0 Ha MPY)KHUHE, OT
BpEMEHH.
x, oM

20
10
0
~104 1
-20
YacToTa KosebaHHi paBHa
0,12 T
+0,25 Ty
0,5T'g
4T
Ha pucyHke npe/icTaB/ieH rpadyK 3aBUCUMOCTH TOTEHLIMATbHON SHEPTUU MaTeMaTUYeCKOTO MasiTHUKA
(OTHOCHTE/TLHO TTOJIOXKEHHS €70 PaBHOBECHST) OT BPEMEHH.
Ep, Iox

4 5 6 ¢e

0 1 2 3hc

B MomeHT BpemeHHu t = 1 ¢ KUHeTHUeCKasi SHeprHst MasgsTHUKA paBHa

0 x

10 Ix

+20 Ik

40 Ix

Ha pucyHke nipeficTaBieH rpadyk 3aBUCMOCTH aMITUTY/IbI A BEIHYK/I€HHBIX KO/le0aHUi OT

YacTOThI V BBIHYK/AOLLeN CHJIBIL.
A, e
10

B

= by = h

5 10 15 20 25 Eﬂv,?u,

Pe3oHaHC MpoOMCXOAUT TIPU 4acTOTe

0T

+10 'y

20T

30 I'yg

BonHa c yacrotoii 4 ['1y pacipocTpaHsieTcsi Mo IIHYPY CO CKOPOCThio 8 M/c. Jl/ivHa BOJIHBI paBHa
0,5M

+2Mm

32 M

JU/IS1 pellieHKs He XBaTaeT [JaHHbIX

KoopanHata MaTemMaTrueckoro MasiTHUKa U3MeHsieTcs 1o 3akoHy x = 10sin(20¢ + 5). B cooTBeTCcTBUM C
9TOl (hopMyJION LMK/IUUeCKasi YacToTa KojiebaHui paBHa

5c¢"

+20c”
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10 ¢t
25 ¢t
Ha pucyHke nipescTaBieHa 3aBUCUMOCTb KOOPAWHATHI L[@HTPa 111apa, MO/[BELIeHHOI0 Ha MPYKHUHE, OT

BpEMeHMU.
X, cM

20

10 :

0 . /\ -
_10l 1 N3/ 5 6t
-20

Awmnutyga KonebaHuM paBHA

+10 cm

20 cm

-10 cm

-20 cm

Ha pucyHke nipezictaB/ieH rpadukK U3MeHeHHs1 CO BpeMeHeM KMHeTHUUeCKOoU SHeprur pebeHka,
KauaroIerocst Ha KaueJsiX.

By, D
160 -yt

80 | f -\

o0 1 3 3

B MOMEHT, COOTBeTCTBy}OLLII/II‘/JI TOUKe A Ha Fpa(bI/IKe, €ro IoJiHasd MexXdHUUYeCKad SHepPrud pdBHa
40 T

80 Ik

120 Ik

+160 [Ix

Ha pucyHke nipeficTaBieH rpadyk 3aBUCMMOCTH aMITUTY/IbI A BEIHYK/I€HHBIX KO/le0aHUi OT
YaCTOTHI V BHEILTHeH CHUJIbI.

A, en b _
& F—1H _: |
4 ,r/f ‘N'\
W [ \\
- T "o
2 R
|_i

074 8 12 16 20. 1y
IIpu pe3oHaHCe aMIIUTY/ia KoseOaHUii paBHa
1cm
2 cMm
4 cm
+5 M
Bosna yacrorowu 3 I'1y pacripocTpaHsieTcst B cpefie CO CKOPOCTbO 6 M/c. [IiMHa BOJIHBI paBHA
1M
+2M
0,5m
18 m
KakoBo 3HaueHne pe30HaHCHOM YaCTOThI W( B 3/IEKTPUUECKOM 1eMH, COCTOSIIeN U3 KOH/leHCcaTopa
3/1eKTPOEeMKOCTbI0 C U KaTYILIKU UHAYKTUBHOCTBO L?
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LC
1/LC
+1VLC
VLC
Kakoti sHeprueii 06/1a/1aeT KonebaTebHbBIN KOHTYD B MOMEHTBI, KOT/Ia 3apsi/i KOH/IeHCaTopa MaKCHMaseH?
+3Heprueu 3/1eKTpUUecKoro moJs
5Heprueyl MarHUTHOI'O T0JIS1
SHeprueil MarHUTHOI'O U 3/IEKTPUUECKOro oJiei
SHepruey rpaBUTaLMOHHOIO, MAarHUTHOTO U 3/IeKTPUYECKOT0 I0JIel
Kakoii sHeprueii 061a/jaeT KonebaTenbHbIN KOHTYD, KOT/]a TOK B KaTYILIKe MaKCUMasieH?
SHeprueu 371eKTpUYecKoro ross
+3Heprueit MarHuTHOTO TMOJIs
SHepruel MarHUTHOI'O U 3/IEKTPUYECKOro 10J1er
5Heprueu rpaBUTaLiMOHHOT0, MAarHUTHOT'O U 3/IEKTPUUECKOT0 MOJ1ei
Pa3mepHocThi0 BelpaskeHus RC, rae R — conpotusienue, C — eMKOCTb, IB/ISeTCS:
KT
M
A
+C
Kakoii sHeprueii 061a/jaeT KosiebaTebHbINM KOHTYP B MOMEHTBI, KOT/Ia 3apsi/ KOH/jeHcaTopa paBeH HYJI0?
SHeprueu 3/1eKTpUYecKoro rnos
+ SHepruel MarHUTHOIO T0JIsI
SHeprueyl MarHUTHOI'O U 3/IEKTPUYECKOr0 0J1en
5Heprueu rpaBUTaLiMOHHOT0, MarHUTHOTO U 3/IEKTPUUECKOT0 MOJ1ei
Hatigute BepHoe ripojo/bkeHue dpasbl: «[Ipy BKIHOUeHUH pe3ncTopa B Lielb TepeMeHHOro TokKa
KosiebaHusl HarpsDKeHHUs Ha ero KOHLaX. .. ».
OTCTaroT 10 (hasze OT KomebaHUI CHITBI TOKA Ha T/2
+coBrnazaroT 1o (ase ¢ KosebaHUSIMU CUJIbI TOKa
oriepeskaroT 10 (a3e KosebaHUs CUIIbI TOKA Ha TU/2
OTCYTCTBYIOT
PaccmoTtpum fiBa ciyvas IBUKeHUS 3JIeKTPOHA:
1) 2/1eKTPOH PaBHOMEPHO JIBWXKETCS TI0 OKPY>KHOCTH;
2) 3MIeKTPOH COBepIIaeT KoebaTebHble JBIKEHMSI.
B Kakux ciayyasix IpOUCXOJUT U3/TyYeHHe 3J1eKTPOMarHUTHBIX BOJIH?
Tonbko B 1-M ciiyyae
TonbKO BO 2-M Ci1y4ae
+B oboux ciyuasx
Paguonepenatunk musayvyaeT 371leKTpPOMarHUTHbIE BOJTHBI € UacToToM v. Kak criefiyeT M3MeHUTb eMKOCTb
KosiebaTesTbHOTO KOHTYpa paJionepejaTuika, YTo0bl OH U3/Tydas 3/1eKTPOMarHUTHbIE BOJTHBI C YaCTOTOM
v/27?
YBenmmuuts B 2 pasa
YMeHb1IUTSE B 2 pa3a
+¥YBenuuurts B 4 pasa
KonebarenbHbIi KOHTYD paliONpUeMHKKA HaCTPOeH Ha AJMHY BoHbI 50 M. Kak HY)KHO U3MeHUTb
WH/IYKTUBHOCTH KaTYIIKU KO/ilebaTeTbHOTO KOHTYpa PaJMOTIPUEMHIKA, YTOOBI OH ObI/T HACTPOEH Ha
00/BIIIYIO B 2 pa3a YaCTOTY U3TyUeHUS ?
YBenmmuuts B 4 pasa
+YMeHbIUUTH B 4 pasza
YBenmuuts B 2 pasa
KakoBa JjjiHa 371eKTpOMarHMTHOW BOJTHBI, €C/TM paJjMoCTaHLus BeZleT repejavy Ha yactore 75 MI'L?
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UeMy paBHO OTHOIlIEHHe UHTEHCUBHOCTEM 3/1eKTPOMarHUTHBIX BOJIH MPU OUHAKOBOW aMILIUTY/ie
HaNpsDKeHHOCTHU 3JIEKTPUYECKOTO TI0/ISI B BOJIHE, €C/TA YaCTOThI Koiebanuii vi = 1 MI'u v, = 10 MI'i?
10

+10™

10*

PaccmoTpum fiBa cilydast ABUKeHUS 3/IeKTPOHa:

1) 2/1€eKTPOH ABW)XeTCS pABHOMEPHO Y NPSMOIUHENHO;

2) 3/1IeKTPOH [ BYKETCS] PABHOYCKOPEHHO U MPSIMOJIMHENHO.

B Kakux ciayyasix IpOUCXOJUT U3TyYeHHe 3J1eKTPOMarHUTHBIX BOJIH?

Toneko B 1-M ciiyuae

+TonbKO BO 2-M Cilyuae

B oboux ciyuasx

PaguonepenaTunk musayyaeT 371eKTpPOMarHUTHbIE BOIHBI € UacToToM v. Kak criefiyeT M3MeHUTb eMKOCTb
KosiebaTeTbHOTO KOHTYpa paJrionepejaTuika, 9YTo0bl OH U3/Tydas 3/1eKTPOMarHUTHbIe BOJTHBI C YaCTOTOM
2v?

YBenmmuuts B 2 pasa

+YMeHbIUUTH B 4 pasza

YBenmuuts B 4 pasa

KonebarenbHbIi KOHTYD paJliONpUeMHMKA HaCTPOeH Ha AJIMHY BOHbI 25 M. Kak HY)KHO U3MeHUTb
WH/IYKTUBHOCTH KaTYIIIKUA KOie0aTeTbHOTO KOHTYPA Pa[UOTPUEMHIKA, UTOOBI OH ObUT HACTPOEH Ha
MEHBIIIYIO B 2 pa3a 4aCTOTy U3JIyuyeHus?

+¥YBenmuuuTts B 4 pasa

YMeHbIIUTE B 4 pa3a

YBenmnuuts B 2 pasa

B paguonprieMHuKe OZIUH U3 KOPOTKOBOJIHOBBIX [JMalia30HOB MOJKeT IIPUHUMATh Tepejiauy, JJIMHA BOJHBI
KOTOpBIX 24-26 M. KakoB 4aCTOTHBIM [jana3oH?

1,5-2,5 MI'y

8-10 MI'y

+11,5-12,5 MI'y

Kak M3mMeHUTCS MTHTeHCHBHOCTD 3/1IEKTPOMAarHUTHOM BOJTHBI TPU YBEJIMUEHUU PAaCCTOSTHUSA [0 UICTOYHUKA B
2 paza?

+YmeHbLIUTCA B 4 pasa

YBenuuutcs B 4 pasa

YBemuuurcs B 2 pasa

Pazgen 5 OnTuka
(8bibepeme 0OuH npasuibHbIL omeem)

YoM nazieHust Ha3bIBAIOT YOI MEXAY. ..
OTPa@KEHHBIM JIYYOM U MaatolM
OTpa’karolllell TOBePXHOCThIO Y MepPIeHUKY/ISIPOM
+TepreHVKY/IsIpOM U MaJJalolliiM JIy4oM
OTpa’karolllel TOBePXHOCThIO Y TIPeIOM/IEHHBIM JTyY0M
@dopMysia TOHKOU JIMH3bI
1/d+1/D=D
+1/d +1/f = 1/F
1/d+1/D=1/F
[TpeameT HaxOAUTCS OT cOOMpArOIIel JTMH3BI Ha PACCTOSIHUH, 00JTbIIIeEM (POKYCHOTO, HO MEHBITIEM
nBoiiHoro hokycHoro. Mi3o6pakeHue ripegmera — ...
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MHHUMOE U HaXOUTCSI MeXXAY JIMH30U U (POKyCOM
JleMICTBUTE/IbHOE U HaXOJUTCSI MEXKIY JTMH30U U (hOKYyCOM
JIeMCTBUTE/ILHOE Y HAXOJUTCS MeXXIY (POKYCOM U IBOMHBIM (POKYyCOM
+71eMICTBUTE/IbHOE U HaXOAUTCA 3a IBOMHBIM (DOKYyCOM
AGCoTIOTHBI TTOKa3aTesTb TIpesioMJIeHHs TI000H cpefbl:
n<l
n=1
+n >1
n=0
SIBjieHue MOJIHOTO BHYTPEHHET 0 OTPayKeHUst MOKeT Hab/ItojaThbCsl TIPY Tiepexo/ie CBeTOBOrO JTyya:
+Uepe3 rpaHuLly paszena Jro0bIX Cpe.
W3 Bogpl B BO3AYX;
W3 npo3pauHoy cpesibl B HEITPO3PAUHYHO;
W3 Bo3ayxa B BOAy Uepe3 rpaHuULly pasjena Jo0biX cpef.
Kakoe siBjieHue oTKpbl1 HEIOTOH
Nurepdepeniys
+ducnepcus
Hudpakius
[Tonspusanus
Ha 6enom sicte 6ymary HarmcaHo KpacHbIM (pyioMacTepoM «y/j0B/IETBOPUTENLHO» U 3eT6HBIM
dbnomacTepom — «xoporio». Uepe3 Kakoe CTEK/I0 Ha/[0 CMOTPETh, UTOOBI YBU/IETh OIIEHKY
«YZIOBJIETBOPUTEILHO»?
Yepes KpacHOe CTeKJI0
[Tpu mo6om cTekse HaAMUCH OyJeT BUHA YepHBIM I[[BETOM
Yepes fBa cTek/a BMeCTe
+Yepes 3e51eHOe CTEKIIO
Kakoe ¢usnueckoe siBjieHre 00BSICHSET Pay’KHYIO OKPAaCKy YelTyH pPhIObI?
Hudpakius cBeTa
+WHTepdepeHLUs cBeTa
[Hucnepcus cBeta
ITonsapusarus ceera
OnTrueckas cv/a JMH3bI paBHa 5 ANTp. KakoBo )oKyCcHOe paccTosiHWe TUH3bI?
5 cm
0.2 cm
+20 cm
4 cm
Korga npriMepHO MOSBUIMCH TepBbIe OUKU?
Oxkoso 1387 .
+Okoiio 1286 1.
Oxkoso 1754 1.
Oxkoso 1643 1.
CosiHeuHbI CBeT TMafaeT Ha AUCK, Hab/roaTeb BUAUT YepeioBaHKe [IBETHBIX os10c. Ha KakoMm siBieHun
OCHOBaHO 0Opa30BaHMe IBETHBIX TOJI0C?
+Iudpakiusi oTpayKeHHBIX Jyueld cBeTa
[TornomeHue CBETOBBIX BOJIH OTpe/e/eHHOW JI/TUHBI BOJTHBI
[IpsimosiMHetHOe pacrpocTpaHeHue CBeTa
Hucriepcus ceeta
BepHo yTBepxaenue(-5):
[ucniepcreii cBeta 00BSICHSIETCS (PU3HUECKOE SIBJIEHHE:
A — 10neTOBBIM 1IBeT MBUTLHOM IJIEHKH, OCBeIljaeMoii Oe/IbIM CBETOM.
b — ¢puoneToBsIii 1BeT aba’kypa HaCTOJIBHOM JIAMIThI, CBETSIL[EICsI Oe/TbIM CBETOM.
TOJIBKO A
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+TO/IbKO b
nA,ub
HU A, HU b
Jlyu, uyiiyy napasuieibHO [JIaBHOM ONTHYECKOW OCH JIMH3bI I10C/Ie TIPeJIOMJIeHUS ...
UET uepe3 IBOIHON (HOKyC
+UJET uepe3 ONTUYECKUM LIEHTP JIMH3bI
T10CJ/1e NpesioM/IeHus1 UAET uepes (oKyc
HUIKOT/Ia He PeioM/IsIeTCs
[Tpo3pauHoe Tesio, orpaHUUYeHHOe IBYMs ChepruueCcKUMHU TTIOBePXHOCTSMH, Ha3bIBaeTCs
3epKajioM
CBETOBO/IOM
+MUH30U
CTeK/ISIHHOW NIPU3MOU
ITpu moraZiaHuy COTHEYHOTO CBeTa Ha Karuii Aox/s oopasyetcs pagyra. OObsCHSeTCS 3TO TeM, UTo Oesiblii
CBET COCTOUT U3 3/IeKTPOMAarHUTHBIX BOJIH C Pa3HOM JIMHOW BOJTHBI, KOTOPbIE KarjisMUA BOZbI T10-
pasHOMY...
TIOTJIOILAKOTCS
TIPeJIOMJISIFOTCS
TMOJIIPU3YIOTCS
+0TpakatoTcst
Paspen 6 KBanroBas ¢usuka
(8bibepeme 0OuH npasuibHbIL omeem)

Ha pucynke 70 ripeficTaBjieHa cxema KCIiepuMeHTaIbHOM ycTaHOBKY Pe3epdopa f1s n3yueHust
paccerBaHUs O-YaCTHII.

m 2 3

Al

FPac. 70
Kakotii mudpoti Ha prcyHKe 0003HaueHa 30/10Tasi posbra, B KOTOPO MPOUCXOZMIO PACCEMBAHUE O
yacTuij?
1
+2
3
Kakoii 3HaK umeert 3apsij siipa atoma?
+ITon0KUTE/NbHBIN
OTpuliaTebHbIN
3aps/, paBeH HYJII0
Ha pucynke 71 npejcraBieH 5HepreTUUeCKUid CrieKTp aToMa BoJ0po/a.

Er
E,
E,
il 2| &
E, S =
Pue. 71

Kakoii 1iudpoit 0603HaueH repexof, ¢ u3nyueHHeM GoToHa MaKCUMaJ/IbHOM UaCTOThI?
1

2

+3
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Kakoe 13 npriBe[ieHHBIX HIDKE BBICKAa3bIBaHUM MPABU/IBHO OMMCHIBAET CIIOCOOHOCTH aTOMOB K U3TyUYeHUIO U
TIOIVIOLLIEHUIO SHePruM MU Nepexo/ie Mexxy ABYMs Pa3/IMYHbIMU CTallMOHAPHBIMU COCTOSIHUSIMU?

Mo>KeT Ior/I01aTh ¥ U3/y4aTh GOTOHBI JIFOOO0M SHEprusl.

+MoskeT noromaTh ¥ U3/ay4arb (POTOHBI JIMILL C HEKOTOPBIMU 3HaUeHUsSIMU SHepruu.

MoxeT roriomnjats (POTOHBI 000 SHEPTHH, a U3/TydaTh JIUIIb C HEKOTOPBIMU 3HAUeHUSIMHU SHEPTHH.

Ha pucyHke 72 n3o00paxkeH sHepreTuueckuil CrieKTp aToMa BOJj0po/a.

n=5 — ={),04 2B
n=d -0.85 aB
n=43 -1,561 aB
=2 3,40 3B
=1 —m— 13,6 3B

Puc. 72
Kakast gjiHa BOJIHBI COOTBETCTBYET Tepexo/ly C 5-T0 SHepreTHYeCcKOoro ypoBHs Ha 2-i ypOBeHb?
+430 HM
500 um
660 HM
Ha pucyHke 73 nipeficTaB/ieHa cxeMa 3KCriepyUMeHTalbHOW ycTaHOBKU Pe3epdopa A1t usyueHust
paccerBaHUs O-UaCTUL].

/\1_

Pue, 73

I'T
bo
Lo

Kakoit mdpoii Ha pucyHKe 0603HaueH 3KpaH, MOKPLITHIN CePHUCTHIM [IUHKOM?
1

2

+3

Bo ckonbko pyuMepHO pa3 TMHEWHBIN pa3Mep siipa MeHblile pa3Mepa aToMa?

B 1000 pa3

+B 10 000 pa3

B 100 pa3

Ha pucyHke 74 npejcTaB/ieH SHepreTUUeCKUid CIieKTp aToMa BoJ0po/a.

Pue. T4
Kakoti ucpoti 0603HaueH repexo/ C roriomnieHrueM (oToHa MUHUMAaTbHON YaCTOThI?
+1
2
3
ATOM BOZIOpO/ja TTpY TIepexo/ie 3/IeKTPOHa C T000ro BepXHero ypoBHs B IiepBoe Bo30yK/jeHHOe COCTOsSTHHe
(n = 2) usnyvaeT 3/1eKTPOMarHUTHbIE BOJTHBI, OTHOCSILIMECS] B OCHOBHOM. ..
K MH(PpaKpacHOMY Aara3oHy
K y/IbTPauo/IeTOBOMY U3TYUYEHUIO
+K BUIUMOMY CBETY
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Ha pucyHke 75 n300pakeH sHepreTHUeCKHi CTIEKTP aToMa BOJIOPO/a.

A= — 0,04 2B

ne=d — -{,B53B

n=3§ ———— -1,613B

nHe 2 — 3,40 5B

=] ————— —IE.EBB
Puc. 75

Kakas f/mHa BOJTHBI COOTBETCTBYeT Ilepexo/ly C 3-T0 SHepPreTUYeCKOro ypoBHS Ha 2-1 YPOBEHb?
430 ™M

500 M

+660 HM

Kakoe 13 npuBe/ieHHbIX HI)Ke BbIPa)KeHUI COOTBETCTBYET UMIY/bCY (POTOHA?

hv

+h/A\

mc”?

®OTOH, COOTBETCTBYIOIINN (PHOIETOBOMY WM KPACHOMY CBETY, UMeeT HauOOJIBIITyI0 SHEPTHIO?
KpacHomy

+®uroneToBoMy

OHepruu 0601x (POTOHOB O/IMHAKOBBI

Kak uaMeHuTCs MakcuMasibHas KUHeTHYecKasi 3Heprusi poTo3/1eKTpoHOB rnpu ¢hoTosddekre, eciiv
YBEJIMUMTh YaCTOTY 00JTyyaroliero cBeTa, He U3MeHsisi ”HTeHCUBHOCTb Ma/jatolllero ceera?
+YBenmuurcs

YMeHbIIUTCA

He nsmenurcs

Kak n3menuTcs oToTOK HachlleHus Ipu GoTo3ddexTe, eciy yBeTUUUTh UHTeHCUBHOCTD Ta/Iaroliero
cBeTta B 2 pasa?

YBemuuurcs B 4 pasa

YMeHblINUTCS B 2 pasa

+YBenuuutcd B 2 pasa

Kakoe 13 npuBeieHHbIX HIKe BbIDA’)KEHUIM COOTBETCTBYET SHEPIUM (POTOHA?

+hv

h/A

hv/c?

@DOTOH, COOTBETCTBYIOIIUM (PUOETOBOMY MU KPaCHOMY CBETY, UMEEeT HaUMEeHbIINI UMITY/IbC?
+Kpacnomy

DHoIeTOBOMY

Wmrynbcel 060ux GOTOHOB OAMHAKOBBI

Kak uamenuTcst poToTOK HackIeHus: Tpy (GoTo3¢ddekTe, eci yMeHbIIUT, UHTEHCUBHOCTD Ta/1ato1Lero
cBeta?

YBenmuuurcsa

+YMeHbLINUTCH

He nsmenurcs

Kak uaMeHuTCs MakcuMasibHas KUHeTH4ecKasi SHeprusi poTo3/1eKTpoHOoB rnpu ¢hoTosddekre, eciiv
YMEHBIIUTh YacTOTy 00/Tydaroiero ceera B 4 pasa, He U3MeHsis MHTeHCUBHOCTD TaZIatoll[ero cBeTa?
YBenmuuurcs B 2 pasa

YMmeHblIUTCS B 2 pasa

+YMmeHbLIUTCA B 4 pasa
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MeTtoauka npoBeeHHsI KOHTPOJISA

[TapameTpbl METOAUKHU 3HaueHue rapamMmeTpa
[Ipesies1 A/IMTENIBHOCTH BCETO KOHTPOJIS 30 MUHYT
ITocnemoBaTenbHOCTb BEIOOpA BOMTPOCOB CryuariHast
[IpensiaraeMoe KOIM4eCTBO BOIIPOCOB 18 ( mo 3 u3 KaxxZ10ro paszena)

Kpurepuu onjeHku:

5 0a/1JI0B BLICTAB/ISIFOTCS CTY/I€HTY, KOTOPbIH MMOJIHOCTBIO U MPABUJILHO OTBETHJI Ha BCe 3a/laHHbIe
BOMPOCHI, TPaBWILHO TIOHMMaeT pOJb U MeCTO (PU3MKM B COBpPeMEHHOW HayuyHOM KapTHUHe Mupa
GbU3MUeCKyI0 CYIIHOCTh HaO/ofaeMbIX BO BcesleHHOM siBjieHWM, poib GU3UKUM B (OPMHUPOBAHUHU
Kpyro3opa ¥ (yHKIMOHATbHOW I'PaMOTHOCTH uesioBeKa [I/isi pellleHUs MpaKTUYecKuX 3a/iay; MprUMeHseT
ToJTyyeHHble 3HaHUSI /i1 OObsSCHEHUs YCJIOBUM TIpOTeKaHUs (M3UUYeCKUX SIBJIEHWN B TpUpOJe U [JIs
TIPUHSTUS TIPAKTUUECKUX pellleHW B TIOBCeIHeBHOM KU3HU, YMeeT OCYILeCTB/ISATh TTOMCK U UCII0J/Ib30BaHKe
vHbopMaluy,  HeobxomuMmon i 3(hdEKTUBHOrO  WCTMOJMHEHHsT  TPOodecCHOHaMbHBIX  3a/ad,
Npo()eCCUOHALHOTO U TMYHOCTHOTO Pa3BUTHS, IOTUUECKH U3/1araeT MoyuyeHHble TeopeTUuecKue 3HaHHSI.

4 fa/y1a BBICTABJISIOTCS CTYAEHTY, KOTOPbIM MPaBUWIbHO OTBETU/ C HEOOJBIIMMU TTOTPELTHOCTSIMU
He MeHee yeM Ha 80 % cojepykaHud 3aJjJaHHbIX BOIIPOCOB;

3 6asIy1a BBICTABJISIIOTCS CTY/I€HTY, KOTOPBIM MPaBUJIbHO OTBETH/I C HEOOJBIIMMY TIOTPeIIHOCTSMHU
Ha 60...79 % copepykaHus 3aJaHHBIX BOIIPOCOB.

OtieHKa HiKe 3 6a/UIOB CTYZEHTY He BbICTaB/isieTcs. [10/IHOTY ¥ TIPaBUILHOCTL OTBETA OTpe/iesisieT
Tripero/iaBaTe’ib.

ITpomexxyTouHasi aTTecTanus
WToroBasi olleHKa CTYZAEHTY BLICTABJSIETCS 110 pe3y/ibTaTaM ero TeKyllled paboThl 3a BeCh IMepuo/
W3y4yeHUs JUCLUIVIMHBI, B (hopMe 3K3aMeHa B COOTBeTCTBUM C «[lojio’keHHeM 0 MOAY/IbHO-PeUTHHTOBOM
CUCTEME».
MeToauka npoBefeHHsi KOHTPOJIA

[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa
KonmuecTBo o11eHOK 4
HasBaHus OLjeHOK «OTmMuHO», «X0poLIo», «Y 10BIeTBOPUTE/IbHO», «HeynoBneTBopuTe/IbHO»
[Toporu oLieHOK CM. KpUTepuu OLleHKU

Kpurepuu onjeHku:

VTorosas oLjeHKa 3HaHWUM CTY/IEHTOB I0C/1e U3Y4eHUs JUCLUIIMHbI

1. Crygentsl, HabpaBime 10 wtoram obyueHus 86-100 6amioB ¥ He WMEOI[He TPOIYCKOB
3aHSTUM 110 HeyBa)KUTe/IbHBIM [IPUYMHAM, M0/Iy4atoT OLIeHKY «5».

2. CrynenTsl, HabpaBive 66-85 6anioB 1 He MMeIOIIIYe TPOITYCKOB 3aHSATHI 10 HeYBa)KUTeTbHbIM
TIPUUMHAM, [10/Iy4YaroT OL[eHKY «4».

3. CryzenTsl, Habpasime 50-65 6anIoB ¥ He MMeIOIIIYe TIPOITYCKOB 3aHSATHH 10 HeYBa)KUTeTbHbIM

IIPUUMHAM, [10/Iy4YatoT OL[eHKY «3».

CrypeHThl, HabpaBie MeHee 50 6a/oB, A0/DKHBI IPOMTH [JOMO/HUTE/ILHOE 00yUueHue.

5. CryzfeHTbl, UMelOlMe TPOMYCKU 3aHSATUM 110 HeyBaKUTebHbIM IpUUYMHAM, IIpu J1H000M
KoiuecTBe HabOpaHHbIX Oa/uioB  00si3aHbl TIPOMTH  JIOMOJIHWTE/bHOe obOyueHue IIO
IIPONYILeHHBIM TeMaM.

e

Jlomo/iIHUTE/TbHBIE KOHTPO/IbHbIE HCIBITAHUS
I1st o0yuaroruxcs, HabpaBimmx MeHee 50 6a/mioB (B cooTBeTcTBUM C ITonoxenuem «O MOZY/IbHO-
PEATHHIOBOM CHCTeMe»), (OPMHUPYIOTCSI M3 UKC/Ia OLEHOUHBIX CPEJCTB 10 TéMaM, KOTOpbIe He OCBOEHBI
00yJarIuMCs.
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