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TpeOoBaHus K pe3y/IbTaTaM 0CBOEHHUsI YUeOHO! JUCHUIUITMHBL: «DU3NKa»
[ITICC3 (CIIO) crielinabHOCTH:
23.02.03 Texunueckoe 00CIyKUBaHKE ¥ PEMOHT aBTOMOOW/IBHOTO TPAaHCIIOPTa

TpeboBaHuUs K pe3y/IbTaTaM 0CBOEHHUS AUCIUTUTHHBI
B pe3ynbTaTe 0CBOeHUS JUCLUITUHBI 00YJarOLUICS JO/KeH:

3HaThb:

31- posb U MeCTO (PU3UKU B COBPEMEHHOI HayuyHOW KapThHe MUpa;

32 - puU3MUecKyro CyLIHOCTh HabumoaeMbIX BO BceneHHOI siB/ieHu;

33 - posib (hM3UKU B OPMUPOBAHKH KPyro3opa U PyHKIIMOHAIbHON TPaMOTHOCTU UesioBeKa JJist
pellleHHs] TPAKTUYeCKUX 3a/1ay;

34- COOCTBEHHYIO MO3ULIMIO 110 OTHOLIEHHUIO K (U3nUeCcKOr HHPOPMAIH, MOIy4aeMoi U3 Pa3HbIX
VICTOYHHKOB;

Ymets:

Y 1-petiath usnueckue 3aauu;

Y ,-TIpUMeHSITh MoJyueHHbIe 3HaHUS [i7is1 00BbsICHEHHsT YC/IOBUM TIPOTeKaHUsl (H3UUYeCcKUX SIBJIeHUHN B
TIPUPO/Ie U /J1s1 IPUHSTHS TIPAKTUUECKUX PEIIeHUH B TIOBCeJHEBHOM >KU3HU;

Bnapers:

B:-ocHoBononararoummMu (pr3nuecKiMy MOHSITUSMU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOpUSIMUY;
yBepeHHOe M0/Ib30BaH1e TEPMUHOJIOTHEN Y CUMBOJTUKOW;

B,-0CHOBHBIMM MeTOZAMM HAy4YHOTO TIO3HaHUS, UCIO/Nb3yeMbIMU B (usuke: HabsoeHMe,
OlvCaHWe, W3MepeHHe, SKCIIePUMEHT; yMeHHs1 00pabaThiBaTh pe3y/bTaThl W3MepeHUi, OOHapy>KHUBaTh
3aBUCHUMOCTb MeXy (PU3NUeCcKUMH BeJTMUMHAMU, 00BSICHATD TIO/TyYeHHbIe Pe3y/bTaThl U [1e/1aTh BHIBO/IBI.

B pe3ynbraTte ocBoeHusi yueOHOW [JUCLMIUIMHBI BBIMTYCKHUK J0/DKeH 00/a/aTh CreqylouuMu
JIMUHOCTHBIMH pe3y/ibTaTaMu:

JIPo 5 - choOpMHUPOBAaHHOCTL OCHOB CaMOpPa3BUTHSI U CaMOBOCIIMTaHUSI B COOTBETCTBUU C
o011jeueIoBeYeCKUMH L[eHHOCTSIMA ¥ H/lea/laMy TPaXJAHCKOTO 00I[ecTBa; TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITeJIbHOU, TBOPUECKOM U OTBETCTBEHHOM JeITe/TbHOCTH;

JIPo 7 - mposiBlleHHe HaBLIKOB COTPYAHUYECTBA CO CBEPCTHUKAMU, [JeTbMU MJIJILIero BO3pacTa,
B3pOC/BIMU B 00pa3oBaTe/ibHOM, OOIeCTBEHHO 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 HelpepbhiIBHOMY 00pa30BaHMI0 KakK YCJIOBHIO
yCITelTHOM rpodecCcroHa/bHOM U 0011[eCTBeHHOU JesITe/TbHOCTH.



ITactiopr

DoHpA OL}eHOYHBIX CPeACTB
ITo cnietmansHocTH (CITO):

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

JucuuniimHa: Pusnka

JIP09

KOHTpO/HpyeMEIe Kosmuect Jpyrue oLieHOYHbIe CpefCTBa
Ne Kontponupyemesl BO
n/n AUAAKTITIECKHE € KOMITOHEeHThbI TeCTOBBIX B[, KOJ/IN4YeCTBO
e IUHUL[BI .
3daHHNH1
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
’ Y1,¥2 Perienue 3agau 13
B1, B2, JIPo5, na3 8
JIPo7, JIP09
Tema 1.3 CraTtuka 8 IIpakTHyeckas
31,32,33, pI/I?f(:/Il;/INgalﬂbHoe 10
3 y1,y2 3a,q§HHe'qy
B1, B2, JIPo5,
KontposnbsHast pabora 6 BapHaHTOB
JIPo7, JIP09 o
«KuHeMaTuka u 1o 8 3ajaHui
JIMHAMHUKa»
aszien 2 Moneky/isipHasi (pu3rKa U TepMOZMHaMHUKa
Tema 2.1 OcHOBBI 31,32,33, 34, 10 [TpakTHueckue 3aHATHS
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, JIP07, KoHTposibHbIe Boripock! | 4
Bell[eCTBa JIPo9 nas3 7
PerieHue 3aau 7
Tema 2.3 OcHOBBI 31,32,33, 34, 8 [IpakTrueckue 3aHATUS
TepMOJAVUHAMUKU Y1,¥Y2,B1, By, PerieHue 3agau
JIPo5, JIPO7, nas 18
6 JIP09 KonTponbHast paboTa 3
«MonekynsapHas 6 BapvaHTOB
dbusuka u 1o 8 3alaHui
TepMOJIMHAMUKAa»
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, IIpakTnueckas
JIPo9 pabora Ne 4
8 IIpakTueckas
pabora Ne 5
KoHTposbHbie Boripockl | 9
KontposnsHast pabora 6 BapuaHTOB
«DNeKTpOCTaTHUKa U ro 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
JIP09
Tema 3.4 31,32,33, 34, 10 [TpakTHueckoe 3aHsiTHE
OJleKTpoMarHuTHasg | ¥Y1,Y2, B1, Ba, Pemenue 3amau
10 WHAYKLUS JIPo5, JIPo7, KonTponbHast pabota 16
JIPo9 10 Teme MarHurHoe 6 BapvaHTOB
rojie 110 7 3a/laHui
Pa3nen 4 KonebaHust U BOJTHBI
Tema 4.1 31,32,33, 34, 10 [IpakTrueckoe 3aHsTHE
11 MexaHuueckue Y1,¥Y2,B1, By, PerieHue 3agau
Kosle0aHus JIPo5, JIP07, nas 9
JIPo9 6
Tema 4.2 31,32,33, 34, 6 [IpakTrueckoe 3aHsTHE
12 OneKTpomMarHutHele | ¥Y1,Y,, B1, By, Perienue 3agau 12
Kosle0aHus JIPo5, JIP07, nas 6
JIPo9
Tema 4.3 31,32,33, 34, 10 [TpakTUueckoe 3aHsiTHE
13 MexaHWuecKue U Y.,¥2,B1, By, Peienue 3aau 14
5/eKTpoMaruuTHeie | JIPo5, JIPo7, KoutporbHas pabota 6 BApHaHTOB .
BOJHBL 1TP69 «Konebanus» o 10 3apaHuii
Pasgen. 5 Ontuka | 31,32,33, 34, 15 [TpakTHueckoe 3aHsATHe
Y1,Y,,B1, By Perienue 3agau 18
JIPo5, JIP07, V3 3
KonTtpospHast pabota 7 BapUaHTOB
14 JIPo9
«["eomeTpuueckas 1o 3 3ajaHusi
OITTUKA». 6 BapMaHTOB
KonTtpospHast pabota 1o 5 3a/1aHU
«Bo/iHOBAasI ONTHUKA»
O/ieMeHTbI TeOprUr 31,32,33, 34, 10 [IpakTrueckoe 3aHsTHE
15 OTHOCHTEHLHOCTHU 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 ¢dusmka JIPo5, JTIPo7, KonTposnsHast pabora 6 BapUaHTOB
JIP09 «ATOMHasl U sgiepHasi rno 12
¢busmka» 3a/laHuM
Bcero 184 705




MeTouKa nNpoBe/ieHUsI KOHTPOJIA 110 NPoBepKe 0a30BbIX 3HAHHI M0 AUCIMIIUHE
(B paMKax aTTeCTaljMOHHBIX MEePOIIPUSITHN)
o cneruansHoCcTH (CITO):
23.02.03 TexHuueckoe 0O6CTy>KABaHUEe ¥ PEMOHT aBTOMOOM/IEHOTO TPAHCTIOPTa

Tabsmura Ne 1

ITapameTpbl MeTOAMKHU

KosmuecTBo 0o1jeHOK Uetblpe
HeyznoBneTrsopurenbHoO;
OBJIETBOPUTE/IBHO
HasBaHus orjeHOK A b ’
XOpO11Io,
OTJINYHO

IToporu onjeHOK

0%-39% Hey0B/IETBOPUTEJIBHO;
40%-69% yznoB/1eTBOPUTE/ILHO;
70%-89% xopot1o;
cBbittie 90% - OTIIMYHO

[Tpenen AUTETBHOCTH BCETO KOHTPOJIS

90 MuHyT

[Ipenen AnUTENILHOCTH OTBETA HA KaXKBIN
BOMNPOC

He YCTaHaBJ/IMBAETCA

ITocnemoBaTebHOCTb BbIOOpA pa3/iesioB [TocnegoBaresibHast
[MocnenoBaTenbHOCTb BLIOOPKU BOMPOCOB U3 .
CnyuariHas
Ka)XJ|0ro paszesna
[Ipennaraemoe KOM4eCTBO BOIIPOCOB W3 3

OJHOI'O KOHTPOJ/IMPYEeMOTI'O pa3zejia




O1jeHOUHbIe CPe/ICTBA [/151 TEKYIEro KOHTPOJIsI yCIIeBaeMOCTH
no gucnuiinHe «PU3UKA»

Pazgen 1 MexaHuKa
KoHTponvpyembie KoMneTeHIUM (3HaHuUsA, yMeHUs1): 31,32,33, 34,Y1,¥Y2, B1, B, JIPo5, JTIPo7, JIPo9

Tema 1.1 KuaemaTuka
IIpakTHU4YecKoe 3aHsATHE
Lenb: paccMOTpeTh MeTO/bI pellieHusI 3aja4 Ha MCII0/Ib30BaHe OCHOBHBIX 3aKOHOB TeMbl KriHeMaTrka

ITpumepsl 3aiau PaBHOYCKOpEeHHOe [IBU)KeHVe, pa3HOTO YPOBHS C/IOJKHOCTH
YpoBens A

1. Ckopoctb aBkeHust aBTomobus 3a 40 ¢ Bo3pocia ot 5 m/c o 15 m/c. Onpesieniite yCKOpeHHe
aBTOMOOUJIS.

2. JIBWrasiCb CO CKOPOCTBIO 72 KM/4, MOTOLMKJ/IUCT IPUTOPMO3M/ U yepe3 20 ¢ JOCTUTr CKOpoCcTU 36
KM/4U. C KaKuM YCKOpEeHWEeM OH TOPMO3UJI?

3. Tloe3n nmoAgXoAUT K CTaHLIMK 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 Obinia Ha ceBep. Uepe3 50 c
V3MepeHusl TMOKas3alul, YTO Tel0 JBUraeTcs CO CKOpPoCThio 15 M/c Ha tor. CuuTas [BWKEHUsl Tena
PaBHOYCKOPEHHBIM IPSIMOJIMHENHBIM, OMpe/ie/IuTe ero YCKOpeHue.

5. Tposeiibyc, TPorasich C MeCTa, JBHKETCS C IIOCTOSIHHBIM yCKopeHHeM 1,5 M/c’. Uepes CKO/BKO
BpeMeHU OH MPHOOpeTeT CKOPOCTh 54 KM/u?

6. Uepe3 CKO/MbKO BpeMeHM OCTaHaB/IMBaeTCs aBTOOYyC, eciM ero HauasibHasi ckopocTh 20 m/c, a
yckopeHue 1,25 M/c??

7. JIBUrasicb C yCKOpeHueM 5 m/c? CKOPOCTb KOCMMYeCKOM pakeThbl yBenuuusiach Ha 100 m/c. 3a
Kakoe BpeMsi IPOM30IIJI0 TaKOe U3MeHeHne CKOPOCTH?

8. Kakyto ckopocTh mprobpeTaeT OTXOAIIMMA OT CTAaHLIMU MOe3[, uepe3 7 C OT Hauasa JIBWKeHUs,
eC/iM ero yckopenue pasHo 0,9 M/c?

9. Kakyro CKOpoCTh probpeTaeT aBTOMOOU/IL MIPH TOPMOKEHUH € ycKopeHHeM 0,5 m/c? yepe3 10 ¢
OT Hayajia TOPMOJKeHHs1, e/ HayajibHasi CKOPOCTh ero Oblia paBHa 72 KM/4?

10. OrnpefiesiiTe CKOPOCTH Tesla MPU TOPMOXXeHUU C ycKopeHuem 0,2 m/c? yepe3 30 ¢ oT Havana

TOPMOYKEeHUsI, eC/TH Haua/ibHasi 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 1iaiibe KTIOMKON XOKKerCcTa?

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/T UMeeT CKOPOCTh 252 KM/ U ipoberaeT 1o 6eTOHMPOBaHHOM

nopoxxke paccrosiHie 700 m. CKOMbKO BpeMeHM TNpojospKaeT pasber camoser? [IBr)KeHue cuuTaiiTe
PaBHOYCKOPEHHBIM.

5. HoxxHoll TOpMO3 Tpy30BOr0 aBTOMOOW/IS CUMTAeTCsl MCIPAaBHLIM eCId TPU TOPMOYKeHUH
aBTOMOOW/ISA, ABWKYIIErocsi co cKopoctbio 30 KM/4 1O CyXOW M POBHOW JOpOre, TOPMO3HOW MyTh He
npesbitaet 9,0 M. Halijute cOOTBETCTBYIOILlee 3TOM HOpMe TOPMO3HOe YCKOPeHHe.

6. IIpu Kako¥ Haya/JbHOM CKOPOCTH Toe3f mnpouzeT nytb 1260 M B Teuennu 60 ¢, 3amensisis
XO0JI, C yCKopeHueM 1,5 m/c??



[Tpumeps! 3azau JIBr>KeHHe TI0 OKPY>KHOCTH C TIOCTOSTHHOM CKOPOCTBIO, PA3HOT'O YPOBHS
CJIOXKHOCTH

YpoBens A
YacToTa BpaljeHus BO3AYLIHOIO BUHTa caMmoJieta 25 I'l. 3a Kakoe Bpemsl BUHT COBeplLaeT
3000 o60poTOB.
1. ITepuop BpaieHusi 3eM/iv BOKPYT CBOel ocy paBeH 1 cyT. OmnpesiesiiTe 4aCTOTY ee BpallleHHUs..
2. Koeco coBepimmio 15 monmHbix 060poToB. OripeiesiuTe ero yrjioBoe repeMelieHue.
3. Koneco paguyca 0,5 m ipokatunocs 100 m. Oripefenure yrjioBoe repemMelieHre KoJeca.
4. OmnpepiesiTe yrj0BYH CKOPOCTb BpalljeHus KoJieca, ecyiy 3a 60 ¢ Kosieco rmoBopauviBaeTcs Ha 207t.
5. YrnoBas ckopocTh 6apabana cerraparopa 900 paz/c. OnipeziesiuTe yrioBoe nepeMeriieHre bapabaHa
3a 15 c.
Yposens B
1. [TepBasi B Mupe opbuTanbHasi KOCMUUecKasi CTaHLUsl, 0Opa3oBaHHasi B pe3ysbTaTe CTHIKOBKU
KOCMUUecKux Kopabseii «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 cpefHior0
CKOpOCTb IBWKeHHUd CTaHLMu. Paguyc 3emnu npuHAThL paBHbIM 6400 KMm.
2. NckycctBenHbId cryTHUK 3emu (MC3) gBUKeTCs 0 KPYyroBoi opouTe co cKOpocThio 8,0
KM/C C mepuozioM BpaijeHus: 96 muH. Oripejenure BbICOTY I0JIeTa CIIyTHUKA HaJl MIOBEPXHOCTbIO 3eMJIU.
Pagunyc 3emnu npunATh paBHBIM 6400 KM.

3. KakoBa nmHelHasi CKOPOCTb TOYeK 3eMHOM TOBepxXHOCTH Ha mmmpoTe CaHkT-IlerepOypra
(60°) pu cyTouHOM BpallleHuu 3eMnu? Paauyc 3eMu NpuHSTL paBHbIM 6400 KM.

4. [lomycTUMO /T HacaZIuTh TOUW/IbHBIM KPYT Ha Basl 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 KOTopeix 1,2 m?

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

caenano 50 o6opoToB?

CamocrosTebHasA padora

CamocTosTeNlbHOe M3yuyeHHe yueOHOTrO Marepuana. ITowick wHdopMaluu Mo 3aZlaHHOM TeMe B
pa3/UUHBIX KCTOYHMKAX. [loAroToBKa K KOHTPOJIbHBIM HcCHbITaHUsAM [louck wuHQopmatmu Ams
BbIMOoSiHeHUs1 WMJ/I3 B pa3MyHbIX HCTOUHMKAX, CHCTeMaTU3WPOBAThb IIO/IyUeHHYH) WH(OpMaIuio U
Tpe/ICTaBUTh €€ B BU/le [I0K/IaZia B MMCbMeHHOM Gopme 1-2 cTp.

ITepeyeHb peKOMeHAyeMbIX TéM HHAMBU/Ya/IbHOTO JOMAIIIHero 3a/JaHus:

1. Epunuie! ¢pusnueckux BesnunH B CU;

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

3. I'paduueckoe n3obpaskeHre pa3IMYHbIX BUAOB MeXaHUUECKUX JBV)KEeHUI;
4. @®opmyJibl PABHOMEPHOI'0 M PABHOYCKOPEHHOT'0 JIBHMKEHUS.

MHCTpYKIMA 110 BBINIO/IHEHHIO:

1. paboTa BBITIOTHSAETCS CAMOCTOSITE/TLHO.

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

Kpurepuu onjeHku:
1,5 6anna — BbicTaB/seTCs: 00yyJaroIeMycsi, KOTOPbIil PaBUJIbHO NTOHUMaeT pojib U MeCTO (U3UKH
B COBPEMEHHOUM HayuHOW KapThHe MHUpa (U3UYECKYIO CYIITHOCTb Hab/o/jaeMbIX BO BceneHHOU sIB/IeHUM,
ponb GU3MKKA B (DOPMUPOBAHUU KPYrosopa M (PYHKLMOHAJTbHOM I'DaMOTHOCTH 4YesjiOBeKa /ISl pelLleHUs
TIPaKTHUeCKHX 3a/]au; IPUMeHsIeT MoJTydeHHbIe 3HaHUs [yis1 00bsICHEHHs YCIOBUN TIPOTeKaHUsT (PHU3UUeCKIX
sIBJIeHMA B TIpUpOJZie W /JI1 TPUHATUS TPaKTUYeCKUX pelleHWd B IIOBCeJHEBHOM J>KU3HM, YMeeT
OCYILLECTB/ISITh TIOUCK W MCIIO/Ib30BaHWe WH(pOpMAaLd, HeoOXoaumou a1 3(deKTHBHOrO HCIIOMHeHUs
NpoeCCUOHANBHBIX ~ 33Jay, MPO(eCCHOHANBHOIO W JIMYHOCTHOTO pasBUTHS, JIOTWUYECKW U3jaraer
TI0JIyUYeHHbIe TeOpeTUYeCKHe 3HaHUS.
1 6ann — BbicTaBisieTcs 00ydvaroleMycsi, KOTOPbI I10 CyIeCTBY OTBeYaeT Ha I10CTaB/IeHHbIE
8



BOIIPOC, C HEOOJIBIIMMH TIOTPENTHOCTSIMU TPUBOAUT (HOPMY/IHMPOBKHU OTpe/ie/ieHnli, 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
[TpakTrueckoe 3aHATHUSA

Ilenb: paccMOTpeTb MeETOAbl pellleHHs 3a/ady Ha MCI0/Ib30BaHME OCHOBHBIX 3aKOHOB TeMBbI

HunHamuka
IIpuMepsl 3a1au Ha IpUMeHeHre 3aKOHOB HbroToHa. Vcronb30BaHye 3aKOHa 3aBUCUMOCTU MacChl
Tesa OT CKOPOCTH, Pa3HOTr0 YPOBHSI CJIO)KHOCTH
Yposens A

1. CobcTBeHHast AyiiHa KOCMUUeCcKoro Kopabsisi 15 M. OnipeieTuTh ero AIUHY JJ1s
HabJtroziaTe s, HaXO/AIIerocsl Ha Kopabiie, u iyt Hab/Mro1aTe i OTHOCHUTE/ILHO KOTOPOTO Kopabiib
JIBUKETCSL CO CKopocThroV = 1,8 - 1OBE

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

NIPUHATOMN 3a HETIO/IBIDKHYIO CHCTeMy OTCUéTa, ecid XOJ, BpeMeHH Ha Kopabse 3ame[yMTCs B 2 pasa C
TOYKM 3peHusi 3eMHOro HabmofeHus? Kakoe Bpems mpoiéT Ha 3eme, ecii B KOCMUUECKOM Kopabie,
JBIDKyIemMCcs co ckopocTbroV = 0,8¢ oTHOCHUTenbHO 3emiu, NpouzéT 21 roxa?

4. [nst Habmofatens, Haxofslerocss Ha 3emie, JIMHelHble pa3Mepbl KOCMUYeCKOro Kopabiist
TI0 HalpaBJIeHUIO ero JBIKEeHUs COKPaTU/IOCh B 4 pa3a. Bo ckosbKo pas uyT MejieHHee yackl Ha Kopabiie
OTHOCHUTE/IbHO X0/la YacoB Hab/toleHus1?

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

6. KakuMm ummynbcoM 00s1afjaeT 37eKTPOH, Macca MOKosi KoToporo paBHa 9,1-1073kr, mpu
JIBUYKEHHUU CO CKopocThio 0,8c ?

7. [TpeamnonoXxumM, 4To KOCMHUUeCKHH Kopabsb Oyayiero, macca koroporo 100T, 1BuraeTcs co
CKOpOCThIO 2 - 108 E OmnpezsieUTh PeSIITUBUCTCKYIO MacCy KopaoJis.

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

Yposens B

1. Ha Teno maccou 5 Kr mogfencTBOBasM ropvsoHTanbHOM cunon 4 H. Kakyroo ckopocTb
ripuo6peTeT Tesio 3a 10 ¢ TIpU OTCYTCTBUM TPEHUS?

2. [Tox pmeiicTBMEM KakOM CU/Ibl MPSMOJMHENMHOE [ABWXeHue yacTuipl maccord 100 r
OMMChIBAeTCsl ypaBHeHUeM x=1+3t—t2.

3. Ha 6pycok maccoii ml mocTaBneHa Tvups mMaccoii m2. C MOMOIIbI0 HUTH, TEPeKUHYTOM

yepe3 010K, OPYCOK C rvpel CKOJB3UT C MOCTOSIHHOM CKOPOCTBIO MO CTO/y. Ha HUTH mozBellieHa yaiika
Maccoi m3 ¢ rupeit m4. Haiitu koadduimenT Tpenuns k Mexy OpyCKOM U CTOIOM.

4. [Ba Tena maccamy ml ¥ m?2 cBsi3aHbl HEBECOMOW U HepacTsDKUMOM HUTBIO U jie)kaT Ha
TJIaIKOW TOpPU30HTabHOW ToBepXHOCTH. C KakoW cuiod F MOXKHO TSHYTH TiepBOe Tesio, YTOOBbl HUTB,
criocobHas Bbl/lepyKaTh CU/TY HaTsbkeHUs: Tmax, He o6opBanachk? UTo U3MEHUTCS, eC/IU CUITy TIPU/IOKUTD KO
BTOPOMY Teny?

5. Teso Maccoli m JBWKeTCS 10 FOPU3OHTalTbHOM IMOBEPXHOCTU IOJ, JedcTBUeM cuibl F,
HarpaBJIeHHOW T107 YIJIOM K ropu3oHTy. Haiitu yckopenue tena. [Ipu kakoii cune Fo aBikeHue Oyzer
pPaBHOMEDPHBIM?



CamocrosTenbHas padora

CamocTosTenbHOe H3yuyeHHe yueOHOro Marepuana. Ilouck uHbopmanuu 1o 3aJjaHHOW Teme B
pa3/IMyHbIX HCTOYHMKAX. IloArOTOBKA K KOHTPO/BHBIM HCIbITaHUSAM [louck uHbopMatmu s
BbIMo/IHeHUs1 M/13 B pasnvuHbIX HCTOYHMKAX, CUCTeMaTU3UpPOBaTh IIOAYYeHHYHO HH(GOpMaLUI0 U
Tipe/ICTaBUTh e€ B BU/le [0K/IaZia B MUCbMeHHOM gopme 1-2 cTp.

ITepeueHb peKOMeHAyeMBIX TeM HH/UBHAYA/IbHOI0 AOMAIIIHEero 3aJaHus:

[TonsTHS Beca ¥ CUIIBI TSDKECTH;

HesecomocTs.

IIpumeHeHue 3akoHOB HbI0TOHA, 3aKOHA BCeMUPHOI0 TACOTeHUS.

3akoHbl HbroTOHa.

3aK0H BCceMUpHOro TArOTeHus.

OCHOBHOW 3aKOH pe/IITUBUCTCKOM JUHAMUKU MaTepruaJlbHOW TOUKH.
Wmrynbe Tesa, paboThl, MOLJHOCTH, MEXaHUUECKOMN SHEepPryu.

3aKOH COXpaHeHUs] UMITyJ/IbCa B KJIaCCUUeCKOW U PesIATUBUCTCKOM MeXaHHUKe.

I/IHCprKmm 110 BBINIO/THEHHIO:

1. paboTa BBINOJTHSETCS] CAMOCTOSITENBHO.

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

Kputepuu orjeHku:

1,5 6anna — BeicTaB/sIeTCs 00yJarOIIeMycsi, KOTOPBIN TPaBU/IBHO TTIOHUMAET POjib U MeCTO (DU3UKU
B COBPeMEHHOM Hay4yHOW KapTuHe Mupa (U3UUYecKyl0 CYLIHOCTb HabmozaeMblx Bo BceneHHOM siBleHUH,
ponb ¢u3MKKA B (OPMUPOBAaHUM KPyrosopa M (PYHKL[MOHATbHOM I'DaMOTHOCTH 4YejiOBeKa /ISl pelLleHUs
NIpaKTHUUEeCKHX 3a/jay; IPUMeHseT MoJIyueHHble 3HaHUs 11 00bsICHEHHs YC/I0BUM NIPOTeKaHUsl (hHU3MUeCKUX
SBJIGHUM B TIPUPOZe W [J1d IIPUHATHS NPAaKTUUeCKWX pelleHWd B IIOBCEJHEBHOM JKU3HU, yMeeT
OCYLLIECTB/ISITh TIOMCK M UCIIO/b30BaHMe HHGOpMaLuy, HeobxoAuMoi A1 3(deKTHBHOrO HCIIOIHeHUs
npodecCUOHANMBbHBIX  3afay, MPO(ecCHOHaNbHOTO U JIMYHOCTHOTO PasBUTUS, JIOTUYECKU U3jaraer
TI0JIy4eHHble TeOpeTHYeCKre 3HaHUs.

1 6amn — BoicTaBssieTcss 00yYaroleMycCsi, KOTOPBIM I10 CYII[eCTBY OTBeYaeT Ha ITOCTaB/Ie€HHbIE
BOIIPOC, C HeOOJIBIIMMU TOTPEeLIHOCTSMU TPUBOAUT (DOPMY/IMPOBKM OIpejie/ieHNi, B OTBeTe JI0MyCKaeT
HebosIbIMe TTPO0OeTbl, He MCKaXKaoIIe ero CO/IeP>KaHus.

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

PN AW

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

Ienb paboThl: HAYUHUTHCS OTPeiesisiTh KOOPAWHATHI LIeHTPa TSHKeCTH TJIOCKUX (GUryp
HernpaBU/IbHOM TeoMeTpUYecKoi (pOpMbl MeTO/IOM pa3/iesieHusl.

3ajaHue: orpesie/IMTh MOJI0KEHUe LieHTpa TshkecTu (purypel. Homep prcyHKa, 4icC/ioBbIe JaHHbIe
Pa3/IMUHbIX BapUAHTOB yKa3aHbI B TabsuIax 1 u 2.

MHCTPYKIUA M0 BBINO/THEHUIO

Memod pa3zdenenus. Eciu Teso yzaeTcst pa3fie/iiTh Ha Takue 371eMeHTbl, LIeHTPbI TS)KeCTU KOTOPbIX
W3BECTHBI, TO MOJIOXKeHHe L[eHTpa TsHKeCTH TeJla MOXKeT ObITh Haii/leHo.

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

ZA X, ZAkyk
% DX o 'S,

TJle X¢, Y - KOOPJUHATHI L{eHTPa TsHKeCTHU OJHOPOAHOTO TJIOCKOTO TeJla,
Xk, Yk - KOOP/IUHATBI [IEHTPOB TSHKECTH 37IEMEHTOB 3TOTO TeJa,
Ay - TUIOLL[aIU ITUX 7IEMEHTOB.
[Tpu pertieHny 3a7jau Ha OTIpe/ie/ieHHe [[eHTPa TSKECTU OTHOPO/THBIX TeJT CJIOXKHON ()OPMBI Cie/lyeT
TIPU/IEPKUBATHCS C/leiyroIIero Topsijika:
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1. BwiOpate MeTO[|, KOTOpPbIM Haubosiee TIPUMEHMM K JAHHOW 3aziaue (MeTOZ, pa30ueHHs] WX METOJ
JIOTIOJIHEHUS]).

2.  Pa30uth C/I0)KHOEe Te0 Ha TIPOCTble 3/IeMEHThI, i1 KOTOPBIX IIEHTPbl TSDKECTH W3BECTHBI.
3. Beibpath ocu KoopauHat. IIpy 3TOM He0O6XOAWMO TIOMHUTH, UTO: €C/IH Tel0 HUMeeT IJIOCKOCTh
CUMMETPUH, TO €T0 IIeHTP TSDKECTU JIEKUT B 3TOM IJIOCKOCTU; €C/IA TeJI0 UMEeT OCh CUMMETPHUHU, TO €ro
L[EHTP TsDKECTH JIEXKUT Ha 3TOM OCH; eC/TH TeJI0 UMeeT LIeHTP CUMMETPHH, TO ero LIeHTP TsDKeCTH COBTa/laeT
d LEHTPOM CUMMETDUH.
4. OripeiemTh KOOPJUHAThl LIEHTPOB TSDKECTU OTJENbHBIX ITPOCTBIX Te OTHOCHUTENILHO BBIOPAaHHBIX
OCel.

5. HWcnone3ys ¢hopMmymbl, COOTBETCTBYIOIIME BEIOpAaHHOMY METOJy, OTpee/UTh UCKOMble KOOPAMHAThI
1[eHTpa TsHKECTH 3a/IaHHOTO TeJia.

Tabmuma 1
BapuaHTb! 1 2
CxeMa 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
@ :a: :a: :a: :a> @ < 2a | 2a~
A A 3
©
N a S a8
Y [ Y
A A
o V) f <
~N / 8 N )
—
Y Y Y Dy
- Z2a | Za
-< -l -

Cxema 1 CxeMa 6
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Kpurepuu onjeHku:

5 6a/10B — BLICTaBJ/IsIeTCss 00yUaro1eMycsi, KOTOPbIM MPaBU/IbHO TIOHUMAaeT POJib U MeCTO (PU3UKU
B COBPEMEHHOUM HayuHOW KapThHe MHUpa (MU3UYeCKYI0 CYIITHOCTb Hab/oJjaeMbIX BO BceneHHOU sIB/IeHUM,
poib (U3MKKA B (POPMUPOBAHMM KPYro3opa M (PYHKLIMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [Jisl pelleHusi
TIPaKTHUeCKHX 3a/]au; IPUMeHsIeT MoJTydeHHbIe 3HaHUs [jisi 00bsCHEHHs YCIOBUI TIPOTeKaHUs (PU3UUeCKIX
SB/IEHUM B TIpUPOZe W [/ TIDUHATHS TNPAaKTUUeCKWX peIlleHWH B TIOBCEJHEBHOM JKW3HU, YyMeeT
OCYILLECTB/ISITh TIOUCK W MCIIO/Ib30BaHWe WH(pOpMAaL, HeoOXoaumou a1 3¢(deKTHBHOrO HCIIOHeHUs
npoeCcCUOHANBHBIX  33Jau, Mpo(ecCUOHATbHOIO U JIMUHOCTHOTO PpasBUTHSL, JIOTUUECKW U3Jaraer
T0JTyYeHHbIe TeopeTHYecKre 3HaHusl. BbINOIHNUT 3a/iaHue TT0JTHOCTBIO0 CAMOCTOSITE/IBHO.

4 6anna — BbICTaB/sieTcsi 0OyuaroiieMycs, KOTOPBIM 10 CYIL[eCTBY OTBeuaeT Ha IOCTaBJIeHHbIe
BOIIPOC, C HEOO/BIIMMH TIOTPELTHOCTSMHU TPUBOAUT (HOPMY/IMPOBKH OTIpejie/ieHNi, B OTBETe JIOMyCKaeT
HeboJibIMe Tpo0esibl, He UCKaXKaloll[|e ero coJiepykKaHusl. BhINO/IHWI 3a/jaHKe ¢ TIOMOILI[bIO TIPeTio/jaBaTers,
HO He meHee 70%..

3 6an1a — BbICTaB/sieTCss 00yuaroIeMycsi, KOTOPbIM He COBCeM TBepJO BiajJieeT MaTepuasoM, Mpu
OTBeTax [OMyCKaeT MaJOCyllleCTBeHHbIe IOTPelHOCTH, UCKaKeHUs JIOTMUeCKOW MOocC/e/i0BaTeIbHOCTH,
HETOUHYI0 apryMeHTal[Ml0 TeOpeTHMYeCKUX II0JI0OKeHUM, WCIMbIThIBAeT 3aTPyJHEHUs] MPU H3/I0’KeHUU
Marepuasa. BeimosiHua 3ajaHue ¢ MOMOLLBIO TIperiofaBaTesisi, HO He MeHee 50%..

2 0a/ia — BbICTaB/sieTCsl 00yyarolleMycsi, KOTOPbI He COBCeM TBep/0 BiaJieeT MaTepuasoM, Mpu
OTBeTax [OMyCKaeT MaJOCyllleCTBeHHbIe IOTPelHOCTH, UCKaKeHUs JIOTMUeCKOW MocC/e/i0BaTebHOCTH,
HETOUHYIO0 apryMeHTAaL10 TeOPETUUeCKHX MO0JI0KEHUM U BbINoHUA MeHee 30% 3azaHusl.

Hwke 2 6asioB o1jeHKa 00y4JaroleMycsi He BbICTaBJISIeTCSI.

CamocrosTenbHas padora

CamocrosTennbHOe H3yueHWe yueOHOro Matepuana: MowmeHT cumbl. Ilowick wHbopmaLuu 1O
3a/laHHOM TeMe B pa3/InYHbIX UCTOUYHUKAX. [10JrOTOBKa K KOHTPO/IbHBIM UCITLITAHUSIM.

Komnsaekm npumepHbix 3a0aHuti 01151 KOHMPO/IbHOU pabombl
o pasgeny (Teme): KuHemamuka u ouHamuka

Bapuant Ne 1

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

1. Kakue KuHemaTHyecKhe XapaKTePUCTHUKKM HeoOXOAWMO 3a/iaTh, uTOOBI  OMpee/nuTh
MeCTOTI0/I0KeHUe TOUKU [PU PAaBHOMEPHOM /IBU)KEeHUU 110 TIPSIMOA?

2. Harmummre Qopmyny pAssi onpefiesieHUsi CKOPOCTU TPU PaBHOYCKOPEHHOM TPSIMOJTMHEMHOM
JIBIKEHUM MaTepuaibHOM TOUKHU.

3. Hapucyiite rpadvk 3aBUCUMOCTH MO/YJisl TlepeMeleHs] OT BPeMeHU MPU PaBHOYCKOPEHHOM
nBrkeHnu. O603HaubTe Ha rpadKe CKOPOCTh B HEKOTOPBIN MOMEHT BPEMEHH.

4. HanuiuyTe BTOpPOi 3aKOH HbI0TOHA M OMUILKTE BeJITMUMHBI B HET'O BXOZSIIHE.

5. [daiite onpefeneHre Ko3pbuineHTy TpeHUs (YKa)KUTe OT Yero 3aBUCHT).

6. YKaKuTe rpaHulibl IPUMEHUMOCTH 3aKOHAa BceMUpHOro TAroTeHwusl.

1. HaBcTpeuy Apyr Apyry UAYT NACCAXXUPCKUM 11037, CO CKOPOCThI0 90 KM/U M CKOPBIM 0e3], CO
ckopocTeio 120 km/u. PaccrosiHue Mexay noesfamu 70 kM. Ha KakoM pacCcTOssHAM OT CKOpPOro roesza
JOJDKeH HaxXxOJWUThCs pasbe3f, uToObl Moe3fja pasouuiichk 0e3 ocTaHOBKU? Uepe3 CKO/IBKO BpeMeHH
Troe3/ia BCTPETATCSA?

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

yckopeHuem 24,5 cm/ ¢ ?

Bapuant Ne 2

1. Uro Takoe cpesiHee yckopeHue? (OnpesiesieHre NOHATUS+H(POpMYyIIa.)

2. Kakue KuHemaThueckre XapaKTepPUCTUKU JBW)KEHHs OJVHAKOBbI JJI1 BCeX TOUEK TBepOro
TeJla IBWXKYILerocst IocTynaTe/IbHO?

3. Hanmimte ¢dopMyny AJisi oripefiesieHUsl YCKOPeHUs! NP PaBHOYCKOPEHHOM TPSIMOJIMHEeNHHOM
JIBYDKEHUM MaTepuaJbHOU TOUKH.

4. HapucyiiTe rpauk 3aBUCHMMOCTHA MOJYJ/sS TepeMellleHusi OT BpeMeHW IIpU paBHOMEPHOM
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nBkeHnr. O603HaubTe Ha rpadyKe CKOPOCTh B HEKOTOPBIN MOMEHT BPEMEHH.
5. CdopMynupyiiTe NpUHLUIT BEKTOPHOT'O CJIOXKEHHUS CUIL.
6. [laliTe onpefiesieHVe TIOHSITUIO CUJIA.

1. /IBe BaroHeTKM KaTATCS HaBcTpeuy Apyr Apyry. CkopocTb ofHOW BaroHeTku 0,3m/c.
OmnpezfieTh CKOPOCTb BTOPOI BarOHEeTKH, ecyTi 3a 30CeK. OHU COMM3UINCH Ha 24M.

2. KaHat Bbiziep>krBaeT Harpysky 2,5 kH. C KakuM HarboJIbIIMM yCKOPeHHEeM MOXXHO TIOJJHUMATh
rpy3 Maccoii 200 Kr, uToObI KaHaT He pa30pBajCs?

Bapuant Ne 3

1. Uto Takoe nepemeiiienue? (OnpeeseHre MOHATUsA+(PopMYJa.)

2. Kakue xapakTepuCTUKM [BW)XXEHUS OJWHAKOBBI Il BCEX TOUEK Bpallalollerocs TBEpAOro
Tesa?

3. Harmummre dopmyny fasi ornpefiesieHUs! MepeMellleHrsl IpY PaBHOMEPHOM MPSMOIMHENHOM
JIBIKEHUM MaTepuaibHOU TOUKHU.

4. HapucyiiTe rpadyK 3aBUCHMMOCTHM CKOPOCTHM OT BpeMeHU MpU PaBHOMEDHOM [BI)KEHWH.
O6o3HaubTe Ha rpaduKe repemerreHue.

5. Hanuimmre 3aKoH Jj11 CU/bl TPEHUS Y OTNULLMTE BEJIMUUHBI B HETO BXOZSIIINE.

6. [lariTe onpesiesieHre CUjle YIIPYTOCTH (YKaKUTe OT Yero 3aBUCHT).

1. Teno, nmerolllee HavaabHYI0 CKOpOoCThb 20 M/c U yckopeHue 0,5 M/C, HAUMHAaeT ABUraTbCs U3
HEKOTOPOU TOYKM IO NpSAMOMHeHHOMY nyTH. Yepe3 20 ¢ U3 3TOM Ke TOUKU BCJ/Ie[, 3a MEepPBbIM TeJIOM
HauyMHaeT JIBUraThCsl IPyroe Tejlo C HaualbHOW CKOPOCTb 5 M/C M ycKopeHueM 2 m/c. Uepe3 CKOJIBKO
BpeMeHH BTOPOe TeJIO JOrOHUT IepBoe?

2. I'py3 maccoit 50 Kr MoAHAT NPy MOMOIIM KaHaTa BepTUKaAbHO BBEPX B TeUeHHe 2C Ha BbICOTY
10 M. Onipe/ie/TUTh CUJTY YITPYTOCTH KaHaTa, eC/TU IBUKeHUe TPy3a ObLI0 paBHOYCKOPEHHBIM.

Bapuant Ne 4

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

2. Kake KHHeMaTMUeCKHWe XapaKTepUCTUKU HeoOXOAWMO 3a7iaTh, UTOObI  OIpe/e/nUTh
MeCTOI0/I0KeHNe TOUKH MPU PaBHOYCKOPEHHOM JIBM)KEHUH T10 MPSIMOM?

3. Hanummmite dbopMysny CBs3U MOAYJIsS YIJIOBOM CKOPOCTH C MOZY/eM JIMHeMHON CKOPOCTH TIpU
JIBIDKEHUM MaTepuabHON TOUYKH M0 OKPY>KHOCTH.

4. Hapucyiite rpauk 3aBUCHUMOCTH CKOPOCTU OT BPeMEHHU TpPU PAaBHOYCKOPEHHOM [IBUKEHUMU.
O6o03HaubTe Ha rpaduKe repemMelrieHre U YCKOPeHHUe.

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

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

1. I3 Touek A u B, HaXoAAIMXCA Ha pacCTOSIHUM SM., B OJHOM HarlpaB/leHUY Hayau JBUraTbCs
ABa 1mapuka. CKOpoCTb OJHOTO Lapuka 2m/c, apyroro 1,5M/c. Uepes Kakoe BpeMsl OZIVH LLApUK [JOTOHUT
npyrou? Ha kakoMm paccrosHuu oT A 1 B niponsolizieT cTo/IKHOBeHHe?

2. C Kakoli MWHMMa/JbHOW CWIOH, HarlpaB/ieHHOM TOPWU30HTAIbHO, HY)KHO TpHKaTh TJIOCKUAN
OpycoK K cTeHe, UTOOBI OH He COCKOJIb3HY/T BHHM3? Macca 6pycka 5 Kr, KO3(hGUIIMEeHT TPeHUs] MeXAy
CTeHKOU u 6pyckom paseH 0,1.

Bapuanrt Ne 5

1. Yrto Takoe mpoiieHHbIN yTh? (OrnpegeneHue noHATUsI+(opmyiia.)

2. Kakne KnHeMaTW4yeCKre XapaKTepUCTHKH HeoOXOAWMO 3a/iaTh, UYTOOBI OMpee/IuTh CKOPOCTb
TOUKH [PY HepaBHOMEPHOM /IBV)KeHUH IO NPSIMOM?

3. Hanmimte Qopmyny CBSI3M MOZY/sl YIJIOBOM CKOPOCTH C MOZYJIEM LIeHTPOCTPEeMUTEIbHOI0
YCKOpPEeHUSI Y IBWKEHUH MaTepUaIbHOM TOUKH 110 OKPY>KHOCTH.

4. Kak no rpaguky 3aBUCMMOCTH CKOPOCTH OT BpeMeHU HaliTh ycKopeHue Tenia? Hapucyii Te sToT
rpaduk.

5. Hanmmmre 3akoH ['yKa 1 onuiimTe BeJIMYUHbBI B Hero BXosduue. +PUCYHOK.

6. laliTe onpe/iesieHrie MHEPTHOM Macce.

1. ABTOMOOW/L IBUTAeTCS PABHOMEPHO, TIPOXO/S 3a KaXKzable 5 ceK. pacctosiHue 60M. 3a
KakKoe BpeMsi aBTOMOOW/Ib CMOXKeT OCTAaHOBWUTBHCS M KaKOW MyTb TNPOWJET [0 OCTaHOBKH, ecnu Oyger
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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 mM/c. OnpesieTUTh CUTy COTIPOTHUB/IEHUS BO3/yXa, CUMTast
ee MOCTOSIHHOM.

Bapuant Ne 6

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

2. Kakue KuvHemaTHMueckue XapaKTepUCTHMKM HeoOXoguMo 3ajaTh, 4TOOBI  OINpefenuThb
TIPOWJIeHHBIN yTh IIPYU HePaBHOMEPHOM JIBW)KEHUH T10 MPSIMOU?

3. Hammmmre  dopmyny A1 omnpefie/ieHUst  MepeMellieHWss IIPU  PaBHOYCKOPEHHOM
NIPSIMOJIMHEMHOM /IBM)KEHUU MaTepUaJbHOU TOUKH.

4. HapucyiiTe rpauk 3aBUCMMOCTH MOJYJISl lepeMelljeHHs] OT BpeMeHU IIPYU paBHO3aMe//IeHHOM
nBwkeHnd. O603HaubTe Ha Tpadyike CKOPOCTb B HEKOTOPBIA MOMEHT BpEMEHH.

5. Hanmimre 3akoH BceMypHOro TAroTeHUs 1 ONUILNTE BeJIMYKHBI B HEro BXod1iye. +PUCYHOK.

6. [lariTe onpesiesieHre TshKeaeu macce.

1. IBa aBTOMOOM/ISE BLIXOJAT W3 OJHOTO TMYHKTAa B OJHOM HaripaBjieHMU. BTopoi aBTOMOOHUIH
BBIXOUT Ha t = 20 c mo3e nepBoro. Oba ABMKYTCS PABHOYCKOPEHHO C OZIMHAKOBBIM YCKOPEHUEM d =

2
0,4 mM/c” . Yepe3 CKOJbLKO BpeMeHH OT Hauasa [BM)KeHHsI 1ePBOro aBTOMOOW/ISI PaCcCTOsTHUE MeXXAY HUMHU
okaxercs S = 240 m?

2. DJIeKTPOBO3 Ha TOPU30HTA/IBHOM y4dacTKe IyTH JauHOM 600M pasBHBaeT NMOCTOSIHHYIO CHUIY

taru 1,47-10°H. CKopocTh Toe3ja Bo3pacTaeT HpU 3ToM 0T36 KM/u 10 54 km/u. OmpejenuTs CUIY
COTIPOTHBJ/IEHUS ABW)KEHHIO, CUMTas ee MOCTOSIHHOM. Macca noe3za 1000T.

Kpurepumu onjeHku

5 0a/yI0B OIleHKa «OTJIMUHO» — BBICTaB/sseTCsl 00yuarolieMycsi, KOTOPbIM MpaBW/IbHO TOHUMaeT
PO/Tb U MeCTO (PM3UKH B COBPEMEHHOW HayYHOW KapThHEe MUpPa (U3UUYECKYHO CYI[HOCTh HaOJIF0/JaeMbIX BO
BcenenHoli siBneHui, ponb ¢GU3MKKA B (OPMUPOBAHMU Kpyro3opa MU (PYyHKI[MOHAJIbHOW TPaMOTHOCTH
yesIOBeKa ZIJIsl PelleHus] MPaKTHUeCKUX 3a/1au; TIPUMeHsIeT TI0/TyYeHHbIe 3HaHUS i1 00bSICHEHUS YC/IOBHMA
NpoTeKaHus (pU3NUecKUx SIBJIEHUU B MPUPOJE U JJ1s IPUHATHS NPaKTUUECKUX pelleHHul B MOBCeJHEBHON
JKU3HHU, YMEeT OCYIIeCTB/STh TMOUCK M HCITOJ/b30BaHWe WH(MOpMaIuu, HeoOXoaumon st 3(hGheKTHBHOTO
WCTIOJIHEHUsT TPOo(eCcCUOHANBHBIX 33/jad, Mpo(ecCMOHATBHOTO U JIMUHOCTHOTO PpasBUTHS, JIOTUYECKU
y3jiaraeT TOJlyueHHble TeOpeTHuUecKue 3HaHWs. BBIMONMHWA 3ajjaHue T0JIHOCTBI0 CaMOCTOSITe/IBHO.
MpaBWIBHO U KOPPEKTHO peLleHo 7-9 3a/iaHuij;

4 fa1a OIjeHKa «XOpOILO» — BBICTAB/ISIETCSI 00yUaromemMycsi, KOTOPBIM 10 CyIIeCTBY OTBeuaeT Ha
TOCTaB/IeHHbIe BOIPOC, C HEeOOJBIIMMU TIOTPeIIHOCTSMH TIPUBOJUT (OPMYJTUDOBKU OTpe/ieNieHul, B
OTBeTe [OMyCKaeT HeOosblive Mpobesbl, He MCKaKalolle ero COZAep’KaHWs. MPAaBUIbHO W KOPPEKTHO
pellieHo 5-7 3a/laHui;

3 GasIa olleHKa «y/JOBJIETBOPUTEBHO» — BBICTAB/IAETCS OOyUaroIeMycsi, KOTOPbIM He COBCEM
TBEp/I0 B/aZileeT MaTepuajoM, NMPU OTBeTax JOMyCKaeT Ma/oCyIleCTBEHHble MOrPeLIHOCTH, HWCKaKeHUs
JIOTUYeCKOW T0C/ie/J0BaTe/IbHOCTA, HETOUHYIO apryMeHTallu0 TeopeTUUecKHX T0JI0’KeHUH, UCTbIThIBaeT
3aTpyJHEeHUs MPY U3J/I0’KeHUU MaTepuasa. BbICTaB/ISIeTCS CTYAEHTY, eC/Id MPaBUIbHO U KOPPEKTHO pelleHo
3-5 3a/1aHul;

2 0a/a — BbICTaB/sieTCsl 00yyarolleMycsi, KOTOpPbI He COBCeM TBep/0 BiaJieeT MaTepuaioM, TMpu
OTBeTax [OMyCKaeT MaJOCyllleCTBeHHbIe IOTPelHOCTH, UCKaKeHUs JIOTMUecKoW MocC/e/i0BaTebHOCTH,
HETOUHYIO0 apryMeHTAal1I0 TeOPETUUeCKUX M0JI0KEHHUM MPaBUIbHO U KOPPEKTHO MeHee 33a/laHuH.

Hwke 2 6asioB o1jeHKa 00y4JaroleMycsi He BbICTaBJISIeTCSI.
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Pa3fen 2 MonekynsapHas (pu3uKa U TepMOHAMHKA
KoHTponupyemble KomreTeHLMH (3HaHUS, yMeHUs): 31,32,33, 34,Y1,Y2, B1, By, JIPo5, JIPo7, JIP0o9

Tema 2.1 OcaoBbl MKT
[IpakTrueckue 3aHATUS
Lenb: paccMoTpeTs MeTO/bl pellieHus 3a/jay Ha UCTI0/Ib30BaHNe OCHOBHBIX 3aKOHOB T€MbI
«OcHoBbI MKT»
[Tprmepsl 3azau o Teme: Macca u pasmep MoJjiekyJsi, OcHoBHOe ypaBHeHue MKT,
["a30BbIe 3aKOHBI, ypaBHeHHe COCTOSIHUS Tasa.

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

2. KakoBa macca 50 Mosneit yriekuciaoro rasa?

3. Ornpenenuts MacCy OAHOW MOJIEKYJbl KUCI0poga. OnpenennTs KOJIMUeCTBO BelecTBa B 5 KT
KUCJI0pOJa.

4, Macca 14,92 = 10*° Mo/IeKy/ T MUHepPTHOTO ra3a cocTas/sieT 5 Kr. Kakoif 370 ras?

5. BbruncimThk Maccy v 00béM 5 = 10 Mostett ammuaka (NH3z) 1py HOPMa/IbHBIX YC/IOBUSIX.

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

7. a3, nmeronMii HaYajbHOE [aBjieHWe 18 aTM, TiepeTeKaeT MO COeAWHUTEIbHOW TPyOKe W3

6a/ioHa eMKOCTBIO 45 J1 B Ipyroi, COBepIlieHHO MycTol 6aiioH eMKocTbio 15 1. Kakoe ofiiiee /aBieHre
YCTaHOBUTCS B Da/yIOHAaX, eC/Iv TeMIlepaTypa OCTaHeTCsl HeM3MeHHOM?

8. Kakoii 06beM 3aHuMaeT 825 1 a3ota npu temmneparype 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 3aiimer 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/ieHUH 3TOT Ta3 npu TemrepaType -23 C Oyaer 3aHuMaTth 06vem 160 1?

11. Cocypn, copmepkamui 12 1 rasa mpu JaBjieHUd 4 aTM, COEJUHSIOT C MYCTbIM COCYZOM
o6beMom 3 j1. HaliTi KoHeuHoe 3HaueHWe, eC/TU TemMriepaTypa He MeHs1ach.

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

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

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

15. Bopopoz ripu gaBnenuu 50 at u 0 C 3arnonHsieT 6anioH BMecTuMocThio 60 /1. KakoBa Macca
3TOro rasa? Kakoii 06beM OH 3aHUMaeT TIPY HOPMasbHbBIX YCIOBHUSX?

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

17.  OmnpepenuTs HauyaJbHYHO TemIleparypy rasa, eCc/lud IIpU U30XOPHOM HarpeBaHWU [0
Temreparypsl 580 K ero zasieHve yBejMunioch B JBoe.
18. Ornpefie/TUTh HaualIbHYIO U KOHEUHYIO TeMIepaTypy WZeanbHOro ras3a, ecyii py 1300apHOM

oxnaxaeHnH Ha 290 K ero o6beM yMeHbILIN/ICS BABOE.

19.  [aBnenue ra3za npu 20 C paBHo 80 mm pt cr. KakoBo Oyzer fmaBneHue rasa, eCjid ero
HarpeTh MPU TTOCTOSTHHOM 06BeMe 10 150 C?

20. [Ipy n3menenun temnepatypsl rasa ot 13 C go 52 C ero gaBjieHve NOBBICUIOCh Ha 117 MM
pT cT. Haiitu mepBoHaua/ibHOe JiaB/ieHHe ra3a, ecjid ero 06-emM He U3MeHU/ICS.

21. I'a3 nipu 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 GajyIoHe CO CXKaTbIM Ta3oM mpu TemrepaType 18 C roka3sbIBaeT [aBeHHE
8,4*10 . Kakoe mapyieHve OH OyzeT MoKa3biBaTh, €C/IM TeMriepaTypa MOHU3UTCS 7o -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/JKOUYEHHOrO B COCYJ €eMKOCTbIO 2 M, IpU
Temnepartype 29 C.

25. [Ipy K“30XOpHOM HarpeBaHUM HJeaqbHOrO rasa , B3dToro mnpu temreparype 320 K, ero
JaByieHue yBeauuusaoch ot 1,4*10 go 2,1*10 I1a. Kak u3sMeHun1acky Temrieparypa rasa?

26. OmnpesenyTh MacCy YTJeKHUC/IOTO Ta3a, Haxogsilerocs B OammoHe eMkocTeio 4051 mpu
TeMrepaType 130C.,£[aBneHI/Ie rasa 2,7¢10°Ta

27. [Top kakuMM JaBieHneM HaxozuTcsl auetuneH C,H,, 271 KoToporo mpu temrieparype 17°C
HMMeroT Maccy 42r?

28. Onpenenuts TeMriepatypy ammuaka NH3i, a macca nof gaBieHueM 2,1010°Ta,ec/it 06beM
€ero 0,02M3, a macca 0,03kr.

29.  Tlpu aBTOreHHOM CBapKe MCIO/b3YIOT CXKATbIM KUCIOPOJ, KOTOPbIN XpaHUTCs B OasioHax
emkocTbio 201, IIpu 17°C paBnenme B Ganmone 100at. Kakoii 06beM 3aiiMeT 3TOT KHCIOpOZ, TIpU
HOPMaJIbHBIX YC/IOBUSIX?

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

CamocrosTenbHas padora

CamocTosiTenlbHOe M3ydyeHHe yuebHOro marepuana. [Towck uHdopMaluu 1Mo 3aZlaHHOM TeMe B
pa3/IMUHBIX UCTOUHMKAaX. [loArOTOBKAa K KOHTPOJIbHBIM UCHbiTaHusAM [louck uHQopmaimu A
BbIMoJHEeHUs1 WM/I3 B pas3/MyHbIX HCTOUHMKAX, CHCTeMaTU3WpOBAThb IIOJIyUeHHYH0 WH(QOpMaLUI0 |
Tipe/ICTaBUTh €€ B BU/Ie [0K/IaZia B MUCbMeHHOM gopme 1-2 cTp.

ITepeyeHb peKOMeHAyeMbIX TeM HHAMBHU/Ya/IbHOI'0 JOMAIlIHero 3a/JaHus:

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

3. WpeanbHbIi ras.

4. IlTkanel U3MepeHUs TemIeparypbl.

5. I'a30Bble 3aKOHBI.

NHcTpyKIjys 110 BBINIO/IHEHHUIO:

1. paboTa BBITIOJTHSETCSI CAMOCTOSITE/IBHO.

2. WCII0JIb30BaTh CleLUa/lbHYI0 JIMTePaTypy U UHTEPHET-UCTOYHUKH.

Kpurtepuu oneHku:

1,5 6anna — BeicTaB/sIeTCs 00yJarOIeMycsi, KOTOPBIN TPaBU/IBHO TTIOHUMAeT POjib U MeCTO (DU3UKU
B COBPeMEHHOM Hay4yHOW KapTuHe Mupa (U3UYecKyl0 CYLIHOCTb HabmozaeMblx Bo BceneHHOM siBleHUH,
ponb ¢u3MKKA B (hOPMUPOBAaHUM KPyrosopa M (PYHKL[MOHATbHOM I'PDaMOTHOCTH 4YesiOBeKa /ISl pelLleHUs
NpaKTHUUeCKUX 3a/jau; IPUMeHseT Mo/IyueHHble 3HaHUs /11 00bsICHEHHS YC/I0BUM NIPOTeKaH!sl (hHU3MUeCKUX
sIBJIEHUA B TIpUpPOZe M JJI1 TIPUHATUSL TPAKTUYECKUX pelleHUd B TIOBCeJHEBHOM >KU3HM, yMeeT
OCYLLIECTB/ISITh TIOUCK M UCIIO/b30BaHWe HHGoOpMaly, HeobxoAuMoi A1 3(deKTHBHOro HCIIOIHeHUs
npodecCUOHANBHBIX ~ 3aJay, MPO(ecCHOHaNbHOrO ¥ JIMYHOCTHOTO PasBUTUS, JIOTUYECKU U3jaraetr
T0JIyYeHHble TeopeTHYeCKre 3HaHUsl.

1 6amn — BoicTaB/sieTcs 00y4aroIeMyCsi, KOTOPBIM I10 CYI[eCTBY OTBeYaeT Ha ITOCTaBIe€HHbIE
BOIIPOC, C HeOOJBIIMMU TOTPELIHOCTSMU TPUBOAUT (DOPMY/IMPOBKH OIpejie/ieHi, B OTBeTe JI0MyCKaeT
HebosIbITMe TTPO0OeTbl, He UCKAXKaFOIIe er0 CO/IeP>KaHus.

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

17



Tema 2.2 ArperaTHble COCTOSIHUA Bell|eCTBa

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

Llenb paboTel: I3MepUTH OTHOCHUTEBLHYIO BIAKHOCTh aTMOCGHEPHOTO BO3/[yXa U BIAXKHOCTh
BO3/lyXa B TIOMeI[eHUH. Y 0eIUThCsI B TOM, UTO OTHOCHTE/IbHAS B/IAXKHOCTh B/IUSIET Ha )KU3HEJesITeIbHOCTh
yesioBeKa.

OO6opyoBaHMe: TICUXPOMETP, TICUXPOMeTpHUYecKast Tabuiia.

TeopeTHueCKre 0CHOBbI pabOThI.

OTHOCI/ITEHBHaﬂ B/IA’)KHOCTH — H5TO OTHOLIeHHue IIJIOTHOCTU BO,E[HHOFO Hapa, CO,Z[ep)KaH.IerOCH B
B03,11yxe, K IIJIOTHOCTU HaCbIH.IeHHOFO Hapa HPI/I ,[[aHHOﬁ TeMnepaType, BBIPa)KeHHOG B HPOHEHTaX
o= 2100 %
=3

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

KomdopTHOM  BA@KHOCTBIO  [i/I1  HOPMarbHOM  JKU3HEJEesITeIbHOCTU  4YejioBeKa  SIBJISIETCS
OTHOCHUTe/TbHAasA BAaXXHOCTH OT 40 1o 70%.

[nsi u3MepeHHs BIaKHOCTH BO3/lyXa WCIIO/NB3YIOT W3MepuTe/bHble TPUOOPBI — TUTPOMETPBHI:
BOJIOCHOM Y TICUXPOMeTPUUYEeCKUM.

B ncuxpometpe ectb ABa TepmomeTpa. OfuH - OOBIYHBIM, ero Ha3bBalOT CyxuM. OH W3MepsieT
TeMIiepaTypy OKpYy)Katoilero Bo3gyxa. Kosba gpyroro TepmomMeTpa oOMoTaHa TKaHeBbIM (UTUIEM U
OIlyIlleHa B eMKOCTb C BOJOU. BTOpor TepMoMeTp NoOKasbIiBaeT He TeMIlepaTypy BO3ZyXa, a Temreparypy
BJIQXKHOTO (PUTWJIS, OTCIOZla U Ha3BaHUe yB/IaKHEHHbIM TepMoMeTp. UeM MeHbllle BIaKHOCTb BO3/lyXa, TeM
VWHTEHCUBHee WCIapsieTcss Bjara w3 (QuTHis, TeM Oosblilee KOMAYECTBO TETUIOTHI B €JUHUL]Y BpeMeHHU
OTBOJIMTCSI OT YBJIaKHEHHOTO TepMOMeETpa, TeM MeHbllle ero TOKa3aHWsl, CjleJoBaTe/libHO, TeM O0oJiblie
PasHOCTb NTOKa3aHWM CYXOro U yB/I&KHEHHOI'O TePMOMETPOB.

i =

X
@
]
»
)
]
u
i
n
B
i
]
]
L

Xo paboThbl

V3yunTh yCTPOMCTBO TNCUXPOMETPA, COCTOSIIEr0 M3 JABYX TEPMOMETPOB U ICMXPOMETPUYECKOH
TaOJTUIIBI.

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

W3meputs TemnepaTypy CyXoro TepMoOMeTpa.

V3MepuTh TeMIiepaTypy B/Ia)KHOT'O TEPMOMETPa.

OnpezfieTMTh OTHOCHUTE/ILHYIO BIQKHOCTH BO3/yXa, WCIOJb3ys TICUXPOMETPHUUECKYIO TalOJHUITy
(Tabnuua 2). Inst 3TOTO:

a) HAlTH TeMIlepaTypy CyXoro TepMOMeTpa M0 BePTUKA/ILHOM I1IKasie TabJTUIIbI 2,
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0) HaliTH pa3HUITY MOKa3aHUH CYyXOTO U BJIA)KHOT'O TEDMOMETPOB,

B) Ha [epeceueHny 3TUX MoKa3aTeseld HalTU NCKOMYIO BIa)KHOCTb.

[ToBTOPUTH OMBIT HA OTKPLITOM BO3ZAyXe

Bce u3mepeHHbIe U TIOJTyYeHHbIe JJaHHbIe 3aHeCTH B Tabuiy 1

CpaBHUTbH OTHOCUTE/TbHYIO BJIAYKHOCTh @1 1 @2 ¢ COOCTBEHHBIMU OIYIIIEHUSIMU KOM(MDOPTHOCTH.
Cpenatb BbIBOJ|, O TOM, KaK B/IMSIET BJIa)KHOCTh Ha JKU3HEJesITe/IbHOCTh UeioBeKa.

OTBeTUTb Ha KOHTPOJIbHBIE BOMPOCHI.

Tabnmma 1.
Ne TemnepaTypa OTtHOCHUTe/bHas
TemniepaTypa Cyxoro PasHoCTb
omnbITa o BJI&YKHOTO . | BI@XKHOCTb
TepMomeTpa tcyx C 0 T0Ka3aHuu
TepMometpa tea "C BO3/yxa
Tabwra 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 Kakoi1 B1a)KHOCTHA TEPMOMETPHI MOKaXKYT 0IMHAKOBYIO TEMIIepaTypy?
3. Kakwuie mpu6O0pBI CTyKat Jjisk U3MePeHUs1 OTHOCUTETbHON BIaKHOCTH?
4. Kakast BnakHoCTh Heob6xojuMa Jijisi HOpMasTbHOM >KHU3HeJesiTe/TbHOCTU YesioBeKa?

Kpurepuu onjeHku:

1,5 6as1a — BeICTaB/IsieTCst 00yuaroIeMycsi, KOTOPbIH MPaBUIBLHO MOHUMAET POJib U MeCTO (GH3UKU
B COBPEMEHHOUM HayuHOW KapThHe MHUpa (U3UYECKYI0 CYIITHOCTb Hab/o/jaeMbIX BO BceneHHOU sIB/IeHUM,
poib (U3MKKA B (POPMUPOBAHMM KPYros3opa M (PYHKLIMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [Jisl pelleHust
TIPaKTHUeCKHX 3a/]au; IPUMeHsIeT MoJTydeHHbIe 3HaHUs [jisi 00bsICHEHHs YCIOBUI TIPOTeKaHUsT (PU3UUeCKIX
SB/IEHUM B TIpUPOZle W [/ TIDUHATHS TNPAaKTUUECKWX peIlleHWN B TIOBCEJHEBHOM JKW3HU, yMeeT
OCYILLECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(pOpMaLd, HeoOXoaumon a1 3(deKTHBHOrO HCIIOHeHUs
npoeCcCUOHABHBIX ~ 33Jau, Mpo(ecCUOHATBHOIO W JIMUHOCTHOTO PpasBUTHSL, JIOTUUECKW U3Jlaraer
T0JTyYeHHbIe TeopeTHYeCcKre 3HaHusl.

1 6amn — BobicTaBsieTcss 00yuarolieMycsi, KOTOPBIM: IO CYIIIeCTBY OTBeuaeT Ha I0CTaBJieHHbIe
BOIIPOCHI, C HEOOBIIMMY TIOTPELTHOCTSMH TIPUBOAUT (POPMY/TMPOBKHU OTpe/ie/IeHHi, B OTBeTe /I0MyCKaeT
HebosibIMe TTpo0eibl, He MCKa)KaroIIe ero Co/lep>KaHusl.

0,5 0as1;1a — BbICTaBIIsIETCS 00yUarOIEMYCsl, KOTOPBII He COBCEM TBEPZO BJafieeT MaTephasioMm, Ipy
OTBeTax JOMyCKaeT MaJoCyLeCTBeHHble TOTPELIHOCTH, WCKa)KeHHUsl JIOTMUeCKOW I0C/eZj0BaTeTbHOCTH,
HETOYHYIO apryMeHTalldl0 TeOpeTUUeCKUX I10JI0KeHUM, WCIIbIThIBAeT 3aTpPYyAHEHUs1 TIpU  pelleHUU
JIOCTaTOUHO CJIOXKHBIX 33/ay.

Hwxke 0,5 6asa olieHKa 00yJaroiemMycsi He BHICTAB/ISIETCH.
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ITpumepel 3apa4 o TeMe OTHOCHTe/IbHAA BJIAKHOCTH BO3AyXa
Lenb: paccMOTpeTb MeTO/IbI pellleHHs 3a/ia4 Ha UCII0/Ib30BaHke OCHOBHBIX 3aKOHOB TeMbl

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

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

3. Ornpefie/ T OTHOCUTEBHYIO BJI&XKHOCTb BO3/1yXa IMPU TeMIliepaTypax 40°, 26° u 18°C, ecrut
abCOMIOTHAS BIAKHOCTh cocTaBisieT 1,28+107 kr/m°. Kak M3MeHsIeTCs OTHOCHTe/IbHAs BIAKHOCTD TIPU
TTOHV)KEeHUY TeMIlepaTyphl?

4. [Ipu Temmieparype 8°C Bhinana poca. OrpeziesiiTh NepBOHAYa/JILHYIO TeMIlepaTypy BO3/yXa,
eC/IM OTHOCUTe/IbHAs BIaXKHOCTh cocTaBJisiia 58%.

5. Beinana s poca mpu NMOHWKEHUU TemIeparypbl [0 15°C, ecm pu 23°C oTHOCUTeNbHAs
BJIAKHOCTh Obl1a 59%7?

6. OrnipefemuTh TOUKY POCHI, eC/IU TIPU TeMIleparype 17°C oTHOCHTe/bHAS BIAXKHOCTb BO3JyXa
cocrasJisieT 46,9%.

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

8. TemnepaTypa BO3[yxa IOHW)Kajacb OT 23°C u TIpU 12°C nosBasinacs poca. Ornipezenutb
abCoOJTIOTHYIO M OTHOCUTE/IbHYIO BJIa)KHOCTH BO3/yXa.

9. Temmeparypa Bo3ayxa nonusunack go 10°C. TlosiBumack 1M poca, e/ TIpU TeMIlepaType
21°C oTHOCHTe/IbHAS BIXKHOCTh COCTaBsIa 62%?

10.  Kakoii Obula mepBOHaua/sbHAs TeMIlepaTypa BO3/yXa TIPH OTHOCHUTE/NBHOM B/IaKHOCTH
73%, ecsiu poca MosiBU/Iach Mpu 6°C?

CamocrosTenbHas padora

[Touck wuHbopManu fAas BbiosHeHUs WM/I3 B pas3/iMuHBIX HCTOYHMKAX, CUCTeMaTH3UpOBaTh
T0JIyYeHHYI0 MH(OPMaLMIO U NPeJiCTaBUTh eé B BUJle [J0K/Ia/la B MMCbMeHHOM (opme 1-2 cTp.

ITepeueHb peKOMeHAyeMBbIX TeM HH/UBHAYA/TbHOI0 AOMAIIHEero 3aJaHus:

HacplijeHHble ¥ HeHaChIIeHHbIe [1aphl.
Kurnenue.

BnaxxHocTe BO3AyXa.

Touka pocsl.

Mogenb CTpoeHuUsI TBePABIX Tell.
MexaHnueckye CBOWCTBA TBEPABIX Tell.
. Kpucrannmmyeckre u aMmopgHble Tesa.

MHCTpYyKMA 10 BBINIO/THEHHUIO:

1. paboTa BBITIOJTHSETCS] CAMOCTOSITENBHO.

2. VICII0JIb30BaTh CHeLUa/IbHYIO INTepPaTypy U UHTePHET-UCTOUHUKH.

Kputepuu orjeHku:

1,5 6anna — BeiCTaB/sIeTCs 00yJarOIeMYCsi, KOTOPBIN TIPaBU/IBHO TTIOHUMAET POJib U MeCTO (DU3UKU
B COBPeMEHHOM Hay4yHOW KapTuHe Mupa (M3UYecKyl0 CYLIHOCTb HabmozaeMblx Bo BceneHHOM siBleHUH,
ponb ¢u3MKKA B (POPMUPOBAHUM KPyrosopa M (PYHKL[MOHATbHOM I'PDaMOTHOCTH 4YesiOBeKa /ISl pelLleHUs
NIpaKTHUUeCKUX 3a/jau; IPUMeHseT Mo/IyueHHble 3HaHUs /11 00bsICHEHHS YC/I0BUM NIPOTeKaHUsl (hPHU3UUeCKUX
SBJIGHUM B TIPUPOZe W [/ IIPUHATHS NPAaKTUUeCKWX pelleHWd B IIOBCEJHEBHOM JKU3HU, yMeeT
OCYLLIECTB/ISITh TIOMCK M UCIIO/b30BaHWe HHGoOpMaluy, HeobxoAuMoi A1 3(deKTHBHOrO HCIIOIHeHUs
npodeCCUOHANBHBIX ~ 3afay, MPO(ecCHOHaNbHOrO ¥ JIMYHOCTHOTO PasBUTUS, JIOTUYECKU U3jaraer
T10JIy4eHHbIe TeOpeTHYeCKre 3HaHUs.

1 6ann — BoicTaByisieTcss 00y4aroI[eMyCsi, KOTOPBIN IO CYIeCTBY OTBeYaeT Ha TIOCTaBJIeHHbBIE
BOIIPOC, C HeOOJBIIMMU TOTPEeLIHOCTSMU TIPUBOAUT (HOPMY/IMPOBKH OTpejie/ieHHi, B OTBeTe JI0MyCKaeT
HeOosIbITIMe TTPO0OeTbl, He MCKaXKaFoIIe er0 CO/IeP>KaHus.

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

NO U AWM

20



Tema 2. 3 OcHOBBI TEpMOANHAMUKH
[IpakTrueckue 3aHATUS
Llenb: paccMOTpeTs MeTO/bI pellleHus 3a/ja4 Ha UCI0/Ib30BaHUe OCHOBHBIX 3aKOHOB TE€MBI.
[TprmepsI 3a/1au TI0 TeMaM: 3aKOH TepMOJAUHAMUKH, Pabota. BHyTpeHHsisi sHeprusi. [IpumeHeHue 1
3aKOHa TepMOAMHaMHUKHU K n3orporeccam: KII/] TennoBeIxX ABUTraTeNIei.

1. Teno Harpesiock Ha 5 K, norsotus 10 K/DK TeryioTel. YeMy paBHa ero TerioeMKOCThb?

2. CKOJTBbKO Terl/Ia BBIJIETUTCS TIPU CrOpaHuM 2 KT 6eH3uHa?

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

4. B snektpuyeckoM uaiiHuke MoiHOCTEI0 800 BT MOXXKHO BCKUIISITUTH 1,6 71 BOZBI, MMelOLei
temneparypy 20° C, 3a 20 mun. Haiitu KI1/] yaiinvka.

5. Onpepnenute pacxoj OeH3uHa aBTOMOOWIeM Ha 1 KM TIyTH TIPU CKOPOCTA 72 KM/U.
MorrmHocTh gBuratess aTomobuns 20 kBt, KI1/] paBen 25%.

6. ABTOMOOH/IB, ABWXKYIIUNUCSA CO CpefiHeM CKOPOCThIO 72 KM/4, pa3BuBaet cuiy Tsaru 2500 H.

KoadduiveHT none3Horo AelcTBus ABUraTessi aBToMoOuist paBeH 25%. CKOJIBKO OH TPAaTUT OeH3WHa B
yac?

7. I'yceHMuHBIM TPakTOp pa3BrBaeT HOMWHAIBHYIO MOLIHOCTE 60 KBT ¥ mipyu 3TOM MOILHOCTH
pacxoayeT B cpegHeM B uac 18 kr gusenbHoro tormBa. Halitu KIT/I ero aurartesns. YzenbHasi TersoTa
CropaHus AusesbHOro torvmsa 42 MIDK/KT.

8. N3 450 r BogsHOTO Tapa ¢ Temneparypou 373 K ob6pazoBanack Bosia. CKOJIBKO TETIOTHI TTPH
3TOM BBIZIENTU/TOCH?
9. CKombKo TpebyeTcst 3Hepruu AJisi UCTiapeHusi 4 KT BOZbI, B3SITOM MPU TeMIiepaType KUTeHUs ?

10. B ycnoBusx CeBepa TmpecHyr0 BoAy mMojy4aroT U3 cHera. CKOJIBKO [pPOB HYKHO
u3pacxofioBatb, utobbl 1500 Kr cHera, B3sitoro mpu Temrmeparype -10 °C, o0paTuTh B BOAy C
Ttemneparypou 5 °C? KII/l ycranoBku 30%. Y enbHad Ternora cropaHys ApoB pasHa 10 M/Ik/Kr.

11. Ha narpeBanue 5 kr Bozbl oT 303 K 10 kuneHus v Ha obpaiiieHre B rap MpH TeMIlepaType
KUTIEHUs] HEKOTOPOW eé macchl 3atpadyeHo 2,81 Mk temnoTel. OmpefenuTh Maccy 00Opa30BaBIIerocs
rapa.

12. Ha ckonpKo TemriepaTtypa BOZBI y OCHOBaHMSI BOZOMaza C BbICOTON 20 M Oosiblie uem y
BeplIMHBI? CUMTaTh, UTO BCS MeXaHUYeCKasl SHepIrus UZieT Ha HarpeBaHve BO/bl.

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

14.  J)Kene3sHblii MeTeopuT BjeTaeT B atMmocdepy 3emau co ckopoctbio 1,5-103 m/c, umes
temriepatypy 300 K. Ecm 80% KuHeTMUeCKOW 3Heprud MeTeOpuTa TpU [JIBW)KEHUU B aTtMocdepe
TepexO/IUT B er0 BHYTPEHHIOI0 SHEPIrHI0, TO KaKas YaCTb MacChl MeTeOpUTa pacIljlaBUTCS.

15.  Haiitu paboTty rasa, coBepiieHHYyI0 B mipoliecce 1-2-3 (cxema K 3ajjaue TIpMBe/ieHa CTIpaBa)
V1=2 n, V2=3 1, p1=400 kI1a.

ol

£ 7

7 2
v A

16. KakoBa Temmeparypa OJHOAaTOMHOI'O HJea/JlbHOI'O ra3a, eC/M W3BeCTHO, UTO BHYTPeHHSS
SHeprusi 2 MoJib CoCcTaB/sieT 54,2 KIDxK.

17. Tlpu okaTvu Ta3a BHEIIHWMH CHIaMy Oblia coBepieHa pabota 12 k/Dk. Kakyro pabory rpu
5TOM COBEpILINJI ras?

18. T'a3, 3annMaromuii 06bem 6,6 J1, pacipsieTcs: Py MOCTOSTHHOM flaBineHun 515 kI1a 10 o6bema
33 1. Kakast paboTa coBepIiiaeTcsi ra3om?
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CamocrosTenbHas padora

CaMocTosiTe/IbHOE H3yueHue y‘-I66HOFO MaTepHaJja: TerioBbIe ABUTraTe/IM U OXPdHa oxpy;xarou_l;ef/i

cpefpl.

ITouck I/IH(I)OPMaLH/II/I 110 3a,anH01>i T€éMe B Pa3/IMYHBIX NCTOYHUKAX.

HOAFOTOBK& K KOHTPOJIbHBIM HCITBITAHUAM

MonekynspHas ¢pu3uka 1 1 3aK0H TepMOJMHAMUKHA

Bapuant Ne 1
1. MaitTe onpefiesieHe MOHATHUIO KOJIMUECTBO TEIIOTHI.

2. 3anuilrTe OCHOBHOE ypaBHEHHE MOJIeKY/ISIPHO-KMHETUUeCKON TeOPUU H/ea/IbHOTO rasa.
3. Kakue yc/ioBusi He0OXOAMMO BBIITOJIHUTH, UTOOBI TIPOMCXOJSIINN TPOIECC MOXKHO ObLIO

CUUTaTh U30XOPHUUYECKHM IIPOLIECCOM.
4. Hapucylite cCxeMaTAYHO U30TepMY Tapa.

5. B kakux euHMLIaX U3MepsieTcsi paboTa. PacnuiiiuTe e AMHULYY U3MepeHusl.
6. 3anuirTe QOpMyay MepBOro 3aKOHa TEPMOJUMHAMUKUA MPHUMEHUTENbHO K HW30TePMUUeCKOMY

TIpoIieccy.

1. Hapucyiite niporjecc (cMm. pucyHok) B VT-KoopAWHaTax.
2. bannoH, copepkamuii 1 Kr asoTa, TPU UCIBITAHUU

B3opBasics mpu Temnepatype 350°C. Kakyio Maccy Bofopoja

MOXKHO XpaHWTb B OamnoHe mpu Temreparype 20°C, wumes
NATUKpaTHBIA 3arac npoyHocTh. MossipHas Macca asora 0,028
Kr/mMoub, Bogopoga - 0,002 Kr/Mob.

3. B BepTHKanbHOM LMJIMHZPE 10, TIOPIIHEM HaXOLUTCS 2 KT
kucsopoza. [Ipu noBbilieHnK TemiiepaTypbl kuciopoza Ha 5 K ero
BHYTPeHHsIs1 5Heprusi yBenuuunack Ha 6400 [Ix. ATmocdepHoe
JlaBjieHre HopMasbHoe. HaliiTe KOJMUecTBO TeryIoThl, COODIIIeHHOoe
KHUCJIOPOZY B [IBYX CIyvasiX:

a) macca MOpLIHS Maja, U TpeHue MNpU ero nepeiBHKeHHUH
TO’Ke MaJlo;

6) mopiieHb 3aKperiieH.

AP

S

Bapuant Ne 2
1. [laiiTe ornpe/iesieHye MOHATHIO BHYTPEHHsIsSI SHEPIUsl.

2. 3anuiliMTe ypaBHeHUe [ijisi ©U30XOPHOTO Mpoliecca U YCIO0BUS, TIPU KOTOPLIX OHO BBITIOTHSIETCS.
3. Kakue yc/ioBusi HeoOXOAWMO BBITIOJIHUTh, UTOOBI TIPOMCXOJSIIMN TPOLeCC MOXKHO ObLIO

CUMTATh I/1306apI/I‘-IeCKI/IM mponeccom.

4. Hapucyiite cxeMaTUUHO TpayK U30TePMHUUYECKOT0 MpoLiecca B TpeX CUCTeMax KOOpZMHaT.

5. B Kakux euHMIIAX U3MeEPSIeTCs 00beM.

6. 3anuiure (opMysy IMepBOro 3akOHa TePMOJAWHAMHUKH TIPUMEHUTeNbHO K u300apuueckoMy

TpoLiecCy.

1. Hapucyiite niporecc (CM. pUCyHOK) B PV-koopuHaTax.

2. B uunMHgpe, Molagb OCHOBaHHMs Kotoporo 100 cm?,
HaxoguTcs  Bo3AyX. llopiieHb, BecoM KOTOPOTO  MOXXHO
npeHeOpeub, 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 Maccoirt 100 Kr, a BO3AyX B LIWIMHADE HarpeThb [0
15°C.

3.B uuwmHgp 3sakmoyeHo 1,6 Xr  Kuoaopoga Ipu
Temrieparype 17 °Cu JaBjieHnu 4 - 10° Ia. o Kakoi TeMriepaTypbl
HY)KHO ¥300apHO HarpeTb KHCJIOPOZ, uToObI pabora 1O
paciipeHuto Oblyia paBHa 10* IDK?

AV
1

2

\A |
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Bapuant Ne 3

1. [aiiTe onpeiesieHye MOHATHIO paboTa.

2. 3anvivTe ypaBHeHHe it 1300apHOTO MpoIiecca U YC/IOBUS, TIPU KOTOPBIX OHO BBITTO/THSIETCSI.

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

4. HapucyiiTe cxeMaTMUHO Ipa)K MU30XOPHOIO Mpoliecca B Tpex CUCTeMax KOOpJUHaT.

5. B Kakux efMHUIIAX U3MepsieTCd KUHeTHYecKas SHeprus. Pacnuimmre eIMHULYY U3MepeHNUs.

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

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

2. B 3aKpbITOM COCyZle HaXOAUTCS BO3JYyX M Karlisl BOJbI
mMaccoit m= 1,0 r. O6wem cocyga V= 75 j1, naBneHue B HeM p=12
kIla u Temneparypa T= 290°K. Kakum OygeT [JapneHue B
cocyze, Korja Karuist UCrapurcs?

3.B HwKHeM uacTh UUIMHAPUUECKOro cocyaa C v
TIONafbl0 OCHOBaHMs 1 M’ 3aK/IIOueH TIpU  HOPMa/bHBIX >
ycioBusax Vo, = 1 M BO3/lyXa, KOTOPBIM 3aKpPbIT HEBECOMbBbIM
ropiiHeM. Bo3ayx nog mopiiHeMm HarpeBaetcss Ha 1 °C, ripu
3TOM TIOpILeHb MogHUMaeTcsi. OrpefenuTs BeMWYnHYy paboThl,

KOTOPYIO COBepIlaeT PpaclIMPSIOLIMNACA BO3JYyX, Iepemelias
TOpLIeHb. 3aBUCUT /I BeIMYMHA PA0OTHI OT IIOMIA/N TTOPIITHS?

Bapuant Ne 4

1. OT uero 3aBUCHT BHYTPEHHSISI SHEPTUS U/lealbHOrO rasa.

2. 3anuiuuTe ypaBHeHWe [/ M30TepMHUYEeCKOro Mpolecca W YC/IOBHs, NPU KOTOPBIX OHO
BBITIOJTHSIETCSI.

3. Kakue ycimoBusi He0OXOMMO BBITIOHWATH, YTOOBI TIPOMCXO/SIININ MPOLIECC MOXKHO OBbLIO
CUNTaTh U30XOPUUECKHM TIPOL[ECCOM.

4. Hapwucyiite cxemaTriuHO rpadyk n300apHOTO Mporiecca B TpexX CHCTeMaX KOOPJMHAT

5. B kakux eguHuUIaX U3MepsieTcs JaBiaeHue. Pacnymmre eJUHULYY U3MepeHUs.

6. 3anuinuTe  QopMyay — TepBOro  3aKOHa  TePMOJAWHAMUKU  TPUMEHUTEeNIbHO K
a/inabaTHyecKoMy TpoLieccy.

1. Hapucyiite mpouecc (cM. pucyHok) B PT- Av 3
KOOp/IMHaTax.

2. B cocyne obvemom V= 1,5 1 HaxomuTcs CMech
KHACIOpPOAa M yIyekucaoro rasa. Macca cvmecu m =40 T,

Temniepatypa T= 300°K, paBnenue p= 2,0 MIla. Haiitu mMaccy 1 2
KaKJJ0r0 13 rasos.

3. OpvHaKoOBOe /M KOJMYeCTBO TeIUIOThl HeobXoJumo T
JJ1s HarpeBaHUsl rasa O OJHOM M TOU >Ke TemriepaTypbl B
cocyze, TIPUKDBITOM TOpIIHEM, eciau: 1) TIOplleHb He
repeMelaeTcs; 2) MopIIeHsb Jerko MOJBYKHBIN?

BapuasnTt Ne 5

1. Ot yero 3aBucHUT pabora rasa.

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

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

4. HapucyiiTe cxemMaTMUHO TpapuK 3aBUCMMOCTA KUHETUUYECKOW SHEPruh XaoTUUeCcKOro
TeIUIOBOTO JIB)KEeHUSI MOJIEKYJIbI OT TeMIlepaTyphl.

5. B kakux euHMLIaX U3MepsieTcsi paboTa. PacnuiiiuTe eAMHULYY U3MepeHusl.

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

HarHetaeTcss BOJOpoZ npu Temrepatype T = 290°K.
CKO/MbKO BOZIOPOZIA MOXKHO TIOMeCTUTh B 0asjioH, ecyiu
JIOTTyCTUMOE JlaBjieHre Ha CTeHKH bOanmona p=50 MITa? 2 3

3.B yuwmunzape mpu 20 °C Haxomutcsi 2 Kr
Bo3ayxa non pasiaeHvem 9,8 ¢ 105 Ila. Onpepenutb
paboTy Bo3jyxa TpU ero u3o00apHOM HarpeBaHUM Ha
100°C? MosnsipHasg macca Bo3zayxa 0,029 Kr/moiib.

\

Bapuasnt Ne 6

1. [aiite onpefiesieHne afrabaTyecKOMY IpOLieccy.

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

3. Kakue ycnoBusi He06X0JMIMO BBINOJIHUTE, YTOOBI ra3 repectasn ObITh H/lea/bHbIM ra3oM.

4. HapucyiiTe cxeMaTUUHO TpaMK 3aBUCMMOCTU CKOPOCTH Xa0TUYECKOI'0 TEIJIOBOTO [IBM)KEHHS OT
TeMIlepaTyphbl.

5. B Kakux efuHUL[aX U3MepsSeTCs MVIOTHOCTb.

6. 3anuimTe (OpMyIy 3aKOHA S3HEPrMU IPUMEHUTEIBHO K KPYrOBOMY IIPOLIeCCy.

1. Hapucyiite npouecc (cM. puUCyHOK) B PV- Ay g
KOOp/JUHATaX. 2
2. Pe3sVHOBBIM 1Iap COAEPXWAT 2 J1 BO3AYXa,
HaxXOZsALLerocs Tpu TeMrepaType 20°C noJ,
atMocdepHbiM fiaByieHreM 780 MM pr.ct. Kakoii oobem

3aliMeT BO37yX, ecaM map OyzeT omyileH B BOAY Ha 1
riyouny 10 m? Temriepatypa Bozibl 4 C. T1/1I0THOCTE BO/IbI /
pasHa 1000 kr/m. /"
3. B uunuHApe noj NopliHeM HaXOJWUTCS BO3AYX. i T
Ero cocrosHue nocnefoBaTeslbHO MeHsIeTCsl Cle/lyFOLUM _—

obpasoM: 1) mpu MOCTOSHHOM 00BeMe yBeTUYMBaeTCs
JlaBieHye; 2) Npy MOCTOSIHHOM JlaB/IeHUM YBeJIUUMBaeTCs
06bem; 3) rpU MOCTOSIHHOW TeMIlepaType yBeluYMBaeTCst
obbemM; 4) TIpU  TIOCTOSHHOM  [JIaB€HHUM  BO3ZYX
BO3BpalllaeTcsl K MUCXOQHOMY cocTossHuio. Haueptuthb
JiyarpaMmy B KOOpAuHarax p, V U yka3aTb, IIPU KaKUX
yKa3aHHBbIX 4YeTbIpeX W3MEHEHUsX BO34yX B LIUIUH/pe
TI0o/Iy4aeT TeIvloTy U IpU KaKuX OTJaer.

Kputepuu oneHku

5 0a//I0B OL|eHKa «OTJIMYHO» — BBICTAB/sETCS 00yuarolieMycs, KOTOPbIM NPaBUIbHO TOHWMAaeT
posib ¥ MecTO (PY3VKK B COBPeMEHHOW HayyHOI KapTuHe MHpa (M3MUeCcKyH0 CYILIHOCTb Hab/ro/laeMbIX BO
BcenenHoil siBneHud, posib (U3MKKM B (OPMHUPOBaHUM Kpyro3opa W (YHKLIMOHAJBLHOW TPaMOTHOCTU
yesioBeKa [l pellleHHsl MpaKTUUYeCKUX 3a7lay; MpUMeHsIeT NoyueHHble 3HaHUs /151 00bSICHEHUsT YC/I0BUN
NpoTeKaHus (PY3UUYeCKUX SIBJIEHUH B MPUPOJe U [Jis NIPUHATHS NMPAKTUUeCKUX pelleHul B TOBCeJHEBHOU
)KU3HH, YMeeT OCYIIeCTB/ATh MOMCK U MCIO/Mb30BaHHe MH(OpMal, HeoOXxoAuMol /s 3¢ ¢heKTUBHOrO
WCTIOJIHEHUsT TIPO()eCCUOHABbHBIX  3a/jau, MPO(ecCHOHaNMbHOTO W JIMYHOCTHOTO PasBUTHUS, JIOTHUYECKU
y3jlaraeT IIOJIy4eHHble TeOpeTUUeCKWe 3HaHWs. DBbINONHUI 3aJaHue II0/IHOCTbIO CaMOCTOSITe/IBHO.
NIPaBWIBHO U KOPPEKTHO pelleHo 7-9 3a/,aHui;

4 6a/1a oljeHKa «XOpOILO» — BBICTaB/sIETCSl 00yuaroieMycsi, KOTOpbIH 10 CyIleCTBY OTBeuaeT Ha
TIOCTaB/IeHHbIE BOMPOC, C HeOOJBLIMMK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OIpeZiesieHrH, B
OTBeTe JiorycKaeT HeOosbliMe Mpobesnbl, He MCKaKalollye ero Cofep’kaHWs. MPaBUbHO U KOPPEKTHO
pelleHo 5-7 3a/laHui;

3 0a/y1a olLleHKa «y/l0B/IETBOPUTENbHO» — BBICTAaB/sAETCS 0OyuaroleMycsi, KOTOpbIii He COBCEM

24



TBep/I0 BJajZieeT MaTepuajoM, MPU OTBeTax JOMyCKaeT MasoCyIleCTBeHHbIe MOTrPeITHOCTH, UCKa)KeHUs
JIOTUYEeCKOU T10C/Ie/JOBaTe/IbHOCTH, HETOUHYIO apryMeHTAlluI0 TeOPeTUUeCKHX TI0JI0’KeHWH, WCTIBIThIBAeT
3aTpyJHeHUs MIPY U3J/I0’KeHUHU MaTepHasia. BbICTaB/ISIeTCS CTYAEHTY, eC/ii MPaBUIbHO U KOPPEKTHO pellieHO
3-5 3a1aHui;

2 Ga/1a — BLICTAB/SIETCs 00YUarOIeMYCsl, KOTOPBIM He COBCEM TBEP/O B/aJileeT MaTepHaoM, MPU
OTBeTax JOMyCKaeT MaJIOCYIleCTBeHHbIe TIOTPEIIHOCTH, WCKa)KeHHUs JIOTMUeCKOl I0C/ieZioBaTeTbHOCTH,
HETOUHYIO0 apr'yMeHTAal[|I0 TeOpeTUUeCKUX MOJI0KeHU MpaBUIbHO U KOPPEKTHO MeHee 33a/laHuH.

Hike 2 6aioB olieHKa 00yJaroIieMycsi He BbICTaB/ISIETCSI.

Pazpen 3 DnekTpoariHaMHKa
KonTtponpyembie komneTeHIUM (3HaHus, yMeHUs): 31,32,33, 34,Y 1,Y 2, B1, B2, JIP05, JTIPo7, JIP09

Tema3.1 JieKTpocTaTuKa
[IpakTHueckoe 3aHsiTHE
Lenb: paccMoTpeTh MeTO/BI pellieHus 3a/lay Ha UCT0JIb30BaHMEe OCHOBHBIX 3aKOHOB T€MbI
[IpuMmepsl 3a/1au 110 TeMe D/eKTPOCTaTUKa

1. 3apsapg 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 BenmuuHy BTOpOro 3apsiia. JluWanekTpuueckass NMPOHML@EMOCTb KepocCHHa
paBHa 2.

2. [IBa OAMHAKOBBIX TOUEYHBIX 3apsiZia B3aWMOJEUCTBYIOT B Bakyyme Ha paccrtossHud 0,1 m ¢
TaKOW Ke CUJION, KakK B ckumnuape Ha paccrtosinud 0,07 M. Onpesiesiite AU3/1eKTPUUECKYHO TPOHULIAEMOCTh
CKAMUapa.

3. [HOga 3apsga ql = +3-10-7 Kn u g2 = —2-10-7 K HaxoagaTcs B BakyyMe Ha paccrosHuu 0,2 m
Ipyr oT gpyra. OmnpefenuTe HampspKeHHOCTb TM0JI1 B TOUKE, PacroJIOKeHHOW Ha JIMHWH, COeAUHSIOLIeN
3aps/pbl, Ha paccrosHuu 0,05 M BipaBo OT 3apsija g2

4. HanpspkeHHOCTb TO/sI B KepocHHe, 00pa30BaHHOTO ToueuyHbIM 3apsifom 10-10-7 Ki, Ha
HEKOTOPOM pacCTOsTHUM OT Hero paBHa 5 H/Ki. Onpenenvrte paccTosiHUe OT 3apsifia 10 J@HHOW TOUKU MOJIst
Y CUILy, C KOTOPOU Mosie AielicTByeT Ha 3apsj 3-10-6 Ky, moMelrieHHbIN B JaHHYIO TOUKY.

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

6. Ha kakoM paccTosHMUM B BaKyyMmMe JiBa OJWHAKOBbIX 3apsga 1o 0,6¢10-8Kn Oyayr
B3auMo/eiicTBoBath € cuaor 4,0410-5 H? Kak u3MeHHWTCSl cuja B3aMMOJENCTBUSI 3TUX 3apsifioB, eC/u
PacCTOsIHUE MeXy HUMH YMEHbBIIUTh B [iBa pa3a?

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

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

9. OO6kmagkd TIJIOCKOTO KOHZeHcaropa Tomjaasio S = 200 oM’ KaK/iast pacriosio’KeHbl Ha
paccrosiiuu d=5,0= MM gpyr ot apyra. IIpocTpaHCTBO Mexay OOK/IaZikamMu 3arioIHEHO —CITHO/ION,
[IM3/1eKTpruYecKasi MpoHULIaeMoCTb KoTopol € = 6.0. OnpefenvTe 3apsi/i KOHAEHCAaTOpa, eC/I HarpsbKeHHe
Mexay ero ooknagkamu U=5,0 kB.

10. OHeprus 371€KTPOCTaTUYeCKOIO IMOJIS 3apsKeHHOro IIOCKOro KoHzaeHcatopa W = 10 Mk/Dx,
eC/Ti MeXAy ero oOK/aZikaMyd HaXOAWUTCS KePOCHH, AU3JIeKTprUUecKas MPOHUIIaeMOCTb KOToporo €1.= 2,0
OrmpefieuTe SHEPTUIO T0JIST 3TOTO KOHJEHCATOpa, eC/M TPOCTPAaHCTBO MeXy ero oOkiafkamu OyzeT
3ar0/IHeHO MacJjIOM, JU3JIeKTpUUecKasi IPOHULIAeMOCTb KOTOPOro €;1.= 2,5.

CamocrosTenbHas pabora:

CamocTosTe/IbHOe M3yueHre yueOHOro Matepuasa: [IpOBOJHUKY U JU3/IEKTPUKH B 37IEKTPUUECKOM
niosie. [Tonsipusanust AU31eKTpUKOB. [ToMcK MHpOpMAaLMK B pa3TMYHbIX UCTOUHUKAX.
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Tema 3.2 D1eKTpUYECKUH TOK

IIpakTHyeckas padora Ne3
N3yuenue 3akoHa OMa /171 O/THOM 1enu
Lens: u3meputs D/IC ¥ BHYTpPeHHee COTPOTHB/IEHHWE MCTOUHWKA TOKA, 3aKpernuTb U 0000IUTH
TeOpeTUUeCKU MaTepua’l rno Teme

| ITogroroBuTe/IBbHAsI YaCTh.

1) Jns ebinoaHeHusi pabombl HEOOXOOUMO BCNOMHUMb MeopemuuecKkull mamepuan no meme
«3akoHbl Oma». [Jns 3mo2o eam npednazaemcsi omgemumb CAMOCMOSAMEAbHO HA CAedytouwjue 8onpochl U
3ano/IHUMb NponyweHHble Mecma 8 NPeo0HCEeHUSIX.

JJIEKTPUYECKHH TOK — 3TO

[ BO3HUKHOBEHWsSI W CYI|eCTBOBaHMs B BeIllleCTBe T[IOCTOSIHHOTO 3/IeKTPUUeCKOr0 TOKa
Heo0X0AUMO, 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 CWJ, JOJDKHBI JIedCTBOBaTh

Ecnuv crna Toka co BpeMeHeM He MEeHSIeTCsl, TO TOK Ha3bIBatoT . Cuna Toka 3aBUCUT
oT , KOTOpbIM MEePeHOCHUT KaKJas uacTulla, YyacTull,
VX HarpaB/IeHHOTO JIBW)KeHUS U MPOBO/HUKA.

BriepBble 3aBUCHMMOCTb CU/Ibl TOKA OT HAMpPsDKeHUs W COMPOTUB/IEHUS yCTaHoBWI B 1827 T.
Hemenikuii yuensiii I'eope Cumon Om (1787 — 1854). DKcriepuMeHTalbHO YCTaHOB/IEHHBIM 3akoH Oma
AJIA ydacTKa Lenu UMeeT BUJ!

I'padrueckyro 3aBUCHMOCTb CUJIbI TOKA OT HalpsDKeHUsI Ha3bIBalOT .
CornacHo  3akoHy  Owma, IJis  TIPOBOJHMKA  C compoTuB/ieHMeM R Takad
3aBUCUMOCTb

U

Ha BHemHeM yuacTKe Ijeld 3/IeKTPHUUECKHe 3apsibl ABWKYTCS T0[ /€HCTBHEM 3/IeKTPUYeCKOro
TIOJTs1, TIOCKOJIBKY 3/1eCh TOK TIPOXO/UT OT BBICIIETO MOTeHI[Masa K HA3IIeMY, T.e. OT 3HakKa «...» K «...». Ha
BHYTPeHHel YacTH L|eNy TOK MPOXOAUT BHYTPH CaMOT0 MCTOUHMKA TOKA, U 3/1eCh 3apsfbl MepeMelaloTCst
OT HU3ILEro TMOTeHLHasa K BBICIIIEMY, T.e. OT 3HaKa «...» K «...».

PaboTy 1o mnepeMelleHHUIO 3apsi/iOB 3/1eKTPUUECKOe TI0jie BBINIOJHATH He MOJKeT, ee J[O/DKHBI
BBITIO/THSITb CTOPOHHHE CHJ/IbI — CH/IbI He3/IeKTPUYeCKOro IMpOUCXOoxKJeHus. IIprpofia CTOPOHHMX CHIT
MOKeT OBITh pa3MUYHON. DTO MOTYT OBITH CUJIBI.

3akon OMa /y1si MOJTHOH Iierny UMeeT BH/;

[lpy 3HauMTE/NLHOM yMEHbBIIEHWH COMpPOTHB/EHHs] BHelmHero ydyactka wLermi (R —0) Tok
JOCTUraeT MakCHMaJIbHOTO /ISl UCTOYHMKA 3HaueHus U 3akoH OMma [1J151 TIO/THOM Lienu PpUMeT BUJL:
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Takol ciyuyald Ha3bIBarOT , @ COOTBETCTBYHOIllee 3HAauyeHUWe TOKa -

HanpsbkeHre Ha BHeIIHEM COTNPOTHB/IEHWM 3aMKHYTOTO Kpyra Bcerja SAC wu
PaBHO:

2) 3anoaHume mabauyy.

O603HaueH CBsi3b C
Epvnauna
Ha3BaHue BeTMUMHbI ue 3HaueHue I pYTUMU
V3MepeHUst

BeJINUMHBI BeJIMUMHAMU

ONeKTpUYeCKUu 3apsif

OneMeHTapHbIN 3apsifi
Cuna Kynona
HaripsokeHHOCTB
3JIEKTPUYECKOr0 TOKa
IToTenuman
3JIEKTPUYECKOr0 T0JISt
HaripsixkeHue
O1eKTPOEMKOCThb
TIPOBO/IHUKOB
Cuia ToKa
OJIeKTpUyecKoe
COMPOTHUBJIEHKE
Y penbHOe CONpOTUB/IeHUE
IIpoBoaMOCTB
ONeKTPOABWXKYIAs CUla
Pabora Toka
MoLHOCTb TOKa
KommuecTBO TEIIoThI,
BbIJlesisieMoe TOKOM I1py
NIPOXO’KJ,EeHNH I10
TIPOBOJJHUKY
II.IlpakTHUYecKas 4acThb.

1) B xode nabopamopHoti pabombl (puc 1.1 u 1.2), yeabto komopoli seasinocb usmepums 3/C
U 6HympeHHee conpomue/jieHue UCMOYHUKA MOKd, ObLiu nosyuyeHbl OaHHble, KOMOpble 3aHeceHbl 8
mabauyy. BbinoaHume Heobxo0umble pacuémbl U 3anoaHume mabauyy 0o KOHyd.

OKcriepyMeHTabHasi ycTaHOBKa M300pakeHa Ha puc 1.1. K ucrounmky Toka 1 mopkarodaercs

pe3uctop 2 coripotuBiieHneM 2 Om, amriepMetp 3 U Kmou 4. 3/JC MCTOYHMKA TOKAa HEMOCPeACTBEHHO
Y3MepseTcs BOJIbTMETPOM 5.

1 8
/ 4

[

- I
2

R

Puc 1.1

OneKTprUUecKas CxeMa JJaHHOM Lienu npuBesieHa Ha puc 1.2.
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N
7
Puc 1.2
CoryiacHo 3akoHy Oma cuia Toka I B 3aMKHYTOM LielMd C OFHUM HCTOYHHMKOM OIIpeJesisieTcst
£ o
BbIpaKeHueMm | = R (1). Otciopa Ir+IR=¢(2). U3 ¢opmynbl (2) MOXHO HAWTH BHYTpPEHHee
r+

COTIPOTHBJIEHHE ' UCTOYHMKA TOKa, J[IC KOTOPOTro MpejBaprUTe/IbHO U3MEPSIFOT BOJIbTMETPOM:
c—IR ¢
r=——=—-—

I |
Cuia ToKa I B ey 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. (2,38 0,98

3. 12,37 0,97

OOmmuii pe3ynbTar

KoHTpo/1bHBbIE BONIPOCHI
1. Egunuist dusuueckux BesiiunH B CU: cuibl TOKa, HampsiKeHUs1, COTTPOTHUB/IEHUS.
2. CopmynupoBaTh M 3anucath 3akKoH KyroHa.
3. ChopmynupoBaTh (HH3UUECKUNA CMBIC HaMNpsHKEHHOCTH, TOTeHI[MaNa U HarpshKeHUsi, 3/1eKTPUUecKoi
EMKOCTH.

Kpurtepuu oneHku:

1,5 6anna — BeICTaB/sIeTCS 00YJAIOIIeMYCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAET POJib U MeCTO (DU3UKU
B COBPeMEHHOM Hay4yHOW KapTuHe Mupa (M3UYecKyl0 CYLIHOCTb HabmozaeMblx Bo BceneHHOM siBneHUH,
ponb ¢u3MKKA B ()OPMUPOBAaHUM KPyrosopa M (PYHKL[MOHAJTbHOM I'PDaMOTHOCTH 4YesiOBeKa /ISl pelleHUs
NpaKTHUUEeCKUX 3a/jau; IPUMeHseT MoJIyueHHble 3HaHUs 11 00bsICHEHHs YC/I0BUM TIPOTeKaH!sl (hHU3MUeCKUX
sBJIEHUA B TIpUpPOZe M JJI1 TIPUHATUSL TPAKTUYECKUX pelleHUd B TIOBCeJHEBHOM >KU3HM, YMeeT
OCYLLIECTB/ISITh TIOMCK M UCIO/b30BaHUe HHGoOpMaly, HeobxoAuMmoi A1 3(deKTHBHOro HCIIOIHeHUs
npodeCCUOHANBHBIX ~ 3aJay, MPO(ecCHOHaNbHOrO ¥ JIMYHOCTHOTO PasBUTWS, JIOTUYECKU U3jaraetr
T0JIyYeHHble TeopeTHYeCKUe 3HaHUsl.

1 6ann — BbICTaBIsAeTCS OOydYaroeMycsi, KOTOPBIMA: TI0 CYIIIeCTBY OTBeuaeT Ha TIOCTaBIe€HHbIE
BOIIPOCHI, C HEOO/BIIMMY TIOTPELIHOCTSMU TIPUBOAUT (DOPMY/IMPOBKY OIpe/iesieHu, B OTBeTe /I0MyCcKaeT
HebosIbITIMe TTPO0OeTbl, He UCKAXKaOIIe er0 CO/IeP>KaHus.

0,5 6as1a — BbICTaB/IsIeTCsl 00yUaroleMycsi, KOTOpbIii He COBCEM TBEPZO BJajieeT MaTepuasoM, IIpy
OTBeTax [OMyCKaeT MaJoCyllleCTBeHHbIe IOTPelHOCTH, UCKaKeHUs JIOTMUeCKoW MOoC/e/j0BaTebHOCTH,
HETOYHYIO apryMeHTalldl0 TeOpeTHUeCKUX I10JIOKeHUM, HWCIIbITbIBAeT 3aTpPYy/HEeHUs NpY  pelleH’H
JI0OCTaTOYHO CJIOXKHBIX 3a/jau.

Hwxe 0,5 6asia orjeHKa o6yyarorieMycsi He BbICTaB/ISIeTCS].
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ITpakTHueckas padora Ne 4
ITocnepoBaTebHOE U Napasijie/IbHOE COeJMHEeHUsA IIPOBOAHUKOB
Lless pabotsr: TIpoBepuTh OCHOBHBIE 3aKOHOMEPHOCTH TOC/Ie[0BaTeIbHOTO U Tlapa/l/IeIbHOTO COeAMHEeHH
MIPOBOJHUKOB (Pe3UCTOPOB), a TakKe CIpaBeJIMBOCTb (OpPMyJ /[Jis1 OIpefe/eHus SKBUBaJeHTHOTO
COIPOTHBJIEHUSI.
TeopeTnueckas 4acThb
1) Ilpu nocnemoBaTe/ibHOM CoeIMHEHMM TPOBOAHUKOB R1 1 R2 cuia ToKa, uayiiero o HUM, OJMHAKOBa:
[=11=12,
a HarpsbkeHrWe Ha KOHIL|aX 3TOr0 yyacTKa LieMd paBHO CyMMe TMaJleHWM HamnpspKeHWsl Ha KaXAOM U3
TPOBO/IHUKOB:
U=0U1+U2.
[Tpu mro6om uKcie rocieloBaTeIbHO COeAMHEHHBIX POBO/IHUKOB MOTHOE COTIPOTHB/IEHHE yUacTKa Lieru
R=R1+R2+R3+...
2) Ilpu napasnnenbHOM COeMHEHWH TIPOBOAHUKOB HarpsbKeHHe Ha MX KOHL|aX OIMHAKOBO:
U=U1=U2.
Cuia TOKa B Liel paBHa CyMMe TOKOB, UAYIIMX [0 NTapajlyie/IbHO COeJMHEHHBIM IIPOBOJHHUKAM:
[=11+12
[Ipu mroboM uwcrie mapasiienbHO COeIUHEHHBIX TPOBOAHUKOB SKBHBa/ieHTHOE (TIOJTHOE) COTMPOTUBJIEHHE
3TOr0 y4JacTKa Liery orpezessieTcsi popmysion
1 1 1 1
E-?] 1 R—2+R—t-+ R
Ob6opymoBaHue
WcrouHuK TOKa, pesrcTopsl, amrnepMeTp, BOJIbTMETP, peocTar, CoeJMHUTe/IbHbIe IIPOBO/IA, KI/IH0U.
[TopsiIoK BBITTO/THEHHST PAOOTHI
1. CobepuTe cxemy, COCTOSIIYI0 W3 COeJUHEHHBIX II0C/Ae/IOBaTe/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 Toka I1 v HanpsokeHue Ul.
4. 3ameHHTe INepBbIM Pe3UCTOP BTOPbIM M U3MepbTe CUIy ToKa 12 n HanpspkeHne U2.
5. MoakmounTte Mexay Toukamu C u D oba pe3ucropa nocsefoBarenbHO. [1apaniesbHO UM MOJKIHOUNTE
BOJIBTMETP.
N3mepbTe cuny Toka I3 1 Hanpskenue U3.
6. CoefyiHUTe Pe3UCTOPLI Mapasie/bHO, MOAK/IIUYUTe UX MexAy Toukamu C u D, 3aTem napajuiesibHO UM
MOJK/TFOUMTe BOJILTMETP.
N3mepbTe cuny ToKa 14 v HanpsbkeHue U4.
7. Pe3ynbTaThl U3MepeHu 3anuiimre B Tabsuiy 11.
Tatauya 11

I1| A Ul: B Ii, A Uz, E IH; ﬁ Uﬂ. B Id* A U*; B
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8. ITpoBeuTe pacuéThl U 3aroyHUTe Tabmiy 12.
Tatauya 12

U U U U Ry
= 1 el 2 = =8 e H o *

Ry T » | Ha I, v | Bl T, s Rnnp I, | Ry "'EFH} + Hy, iy Ry + Ry
Om On Om Om o

CpaBHUTe 3HaueHUs SKBUBAJIEHTHbIX COMNPOTHMB/AEHUW TIpU T[0C/Ae/0BaTe/lbHOM U TapasiiebHOM
COeZIMHEHUSIX Ppe3UCTOPOB. Bo03Mo)KHOe HecoBMafieHWe pe3y/IbTaTOB OObBSICHSETCS TIOrPelIHOCTSIMU
V3MepeHui.

9. BeiuncsiuTe abCOMIOTHYIO U OTHOCHUTE/IbHYIO TTOTPELTHOCTH U3MepeHUH.

OTHOCHUTE/NBHYIO MOTPEeLIHOCTb U3MePeHUs! KaK/,0ro CONMPOTUB/IEHUSI MOYKHO OTpe/ie/IuTh 1o ¢hopmyJie

AU | A

I"F.! I& 3

AbcomoTtHas morpelitHocTh ARi = €iRi.

OueHuTe, HACKOJBKO OIMMOKM W3MepeHWi TIOBMWS/IM Ha COBMAJeHWe pe3y/bTaToB. 3aruiinTe
OKOHUaTeJIbHbIE pe3y/bTaThl U3MEPeHNI COTIPOTUB/IEHUM [I/1s1 KaXK/I0T0 C/lydasi B BUJ|e
R-AR<R<R+AR.

CpenaliTe BbIBOJ, O CIIPABe/IMBOCTU MPUBEJEHHBIX BbIIIE (DOPMYII.

KoHTpo/IbHbIE BOIIPOCHI

1. Hanmcatb ¢opMysnbl /711 BBIUMC/IEHUs CUJbl TOKA, HalNpsDKeHWs, COMPOTHBJIEHUSI MPY Tapajuie/lbHOM
COeZIMHEeHUHU.

2. Hanmcatb Qopmynbl A7 BbIUMCIAEHUS CUbl  TOKA, HANpPSUKeHUsl, COIMPOTHB/EHUS TpU
10C/1e/J0BaTe/IbHOM COe/IMHeHUH.

KpuTepuu onjeHKH:

1,5 6a/1a — BeICTaB/sIeTCs1 00yUYaromemMycsi, KOTOPbIH MTPaBUILHO TTOHUMAEeT POJib U MeCTO (DH3UKH B
COBpPeMeHHOW HayyHOW KapThHe MHpa (U3HUecKyr CYIIHOCTb Hab/oZiaeMbix BO BceneHHOW siB/ieHUH,
ponb ¢u3MKKA B ()OPMUPOBAHUM KPyrosopa M (PYHKL[MOHATbHOM I'PDaMOTHOCTH 4YesiOBeKa /ISl pelLleHUs
MPaKTUYeCKUX 3a7iau; TIPUMeHsieT TI0JTyYeHHbIe 3HaHUs /il 00bSICHeHUS YCIOBUI MPOTeKaHUsT PU3NUeCKUX
sBJIEHUA B TIpUpPOZe M [JIl TIPUHATUSL TPAKTUYECKUX pelleHUd B TIOBCeJHEBHOM >KU3HM, YMeeT
OCYILIeCTB/ISITh TIOMCK U UCTIO/Ib30BaHWe HH(opMaluy, HeoOxoauMon A 3(pQPeKTUBHOTO WCIMOMHeHUs
npodecCUOHANBHBIX ~ 3aJay, MpPO(ecCHOHaNbHOrO ¥ JIMYHOCTHOTO PasBUTUS, JIOTUYECKU U3jaraer
TM0JIyUYeHHbIe TeOPeTUYEeCKHe 3HAHUS.

1 6ann — BeICTaBsieTCsl 00ydYaroIeMycsi, KOTOPBIM: 1O CYIeCTBY OTBeuaeT Ha ITOCTaBIeHHbIE
BOTIPOCHI, C HEOOJBIIIMMY TIOTPeIIHOCTSMH TIPUBOAUT (POPMYIUPOBKU OMpe/iesieHni, B OTBeTe J0IyCcKaeT
HebosIbIMe TTPO0OeTbl, He MCKaXKaOIIe er0 CO/IeP>KaHus.

0,5 6a/Iy1a — BBICTAB/IIETCS 00yUJaromeMycsi, KOTOPBIN He COBCEM TBED/O BJajieeT MaTepraaoM, Tpu
OTBeTax JOMyCKaeT MaJoCyLeCTBeHHble TOTPELIHOCTH, WCKa)KeHHUsl JIOTMUeCKOW I0C/eZjoBaTeTbHOCTH,
HETOYHYIO apryMeHTalldl0 TeOpeTUUeCKUX T[10JIOKeHWM, WCIbIThIBAeT 3aTpPYAHEHUs TIpU  pelleHUU
JIOCTaTOUHO CJIOXKHBIX 33/ay.

Hwxe 0,5 6asa orieHKa 00yuaromeMycst He BBICTaB/ISIETCS.

£ =
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IIpakTHueckas padora Ne 5
«Ompeje/ieHNe 3/1eKTPOABIKYIIEH CHIIBI
BHYTPEHHEro CONpPOTHB/IEHUs HCTOUHHKA TOKa».

Lenb: HAyUUTHCST ~ OMpefeNsAiTb  JIEKTPOABIKYIYHO  CWIYy W BHYTPEHHee  COMpPOTHBJIEHUE
VCTOYHUKA 37IeKTPUYECKOW SHEPrUHu.
Ob6opypoBaHue:
1. AMniepmeTp 1ab0paTOPHBIM;
2. VICTOYHMK 3/1eKTPUYEeCKOU 3Hepruuy;
3. CoeguHUTe/IbHBIE TPOBO/IA,
4. Habop compoTuiennii 2 OM u 4 Owm;
5. IlepekstouaTesib OHOMOJIFOCHBIN; KITHOU.
Teopusi.

Bo3HUKHOBeHHEe DAa3HOCTH TOTEHIMAJ0B Ha TIOM0Cax JH0O0r0 MCTOYHMKA SIB/ISIETCS Pe3y/bTaToM
pasjiesieHUsI B HEM TIOJIOXKUTETbHBIX M OTPHUIIATEIbHBIX 3aps/[0B. JTO pa3jie/ieHre MPOUCXOAUT Osarozapst
pabore, coBepiliaeMoii CTOPOHHUMU CHJIaMHU.

Cu/bl HE3JIEKTPUUECKOTO MPOUCXOXK/IEHUS, IeHCTBYIOIIe Ha CBOOO/[HbIE HOCUTEH 3apsi/ila CO CTOPOHBI
VMCTOYHUKOB TOKa, Ha3bIBatOTCS] CTOPOHHUMU CUJIaMMU.

[Ipy nepeMeljeHUH 37EKTPUYECKUX 3apsioB 10 LMW TOCTOSHHOTO TOKAa CTOPOHHWE CWIIBI,
JIeMCTBYIOIe BHYTPY UCTOUHHUKOB TOKA, COBEPIIIAIOT PaboTy.

du3nueckas BeJIMUMHA, paBHAsi OTHOLIEHWIO pabOThl ACT CTOPOHHUX CHJT TPH TepeMellieHnd 3apsijia
BHYTPM MCTOYHMKA TOKa K BeJMUMHE 3TOr0 3apsi/ia, Ha3bIBAaeTCs 3/IEKTPO/BIIKYILEN CHUIOW MCTOYHMKA

(3[IC):

e ﬂ—"”“
g

S/IC ormpenensiercss paboToli, coBepillaeMOW CTODOHHUMH CHJIaMU TIpH TiepeMelljeHUH eJUHUUHOTrO
TI0JIOXKUTe/IbHOTO 3apsija.

ONeKTpOABWXKYILIas CHJia, KaK U pa3HOCTb MOTEHL[MaNoB, U3MepsieTcs B Bo/bTax [B].

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

VicTOUHUK TOKa fBJIsIeTCA IPOBOJHUKOM M BCerja MMeeT HEKOTOPOe CONPOTHBJIEHHEe, T03TOMY TOK
BblJle/ileT B HeM TeIUlO0. JTO COINPOTHMB/IEHWEe Ha3bIBalOT BHYTPEHHHWM CONPOTUB/IEHHEM WCTOYHUKA U
0003HayvaroT .

Ecmu mienb pa3oMkHyTa, TO paboTa CTOPOHHUX CU/I TIPEBPAIAeTCS B TOTEHI[UATBLHYIO SHEPTHIO
WUCTOYHMKA TOKa. [IpyM 3aMKHYTOW Lieru 3Ta TMOTeHL[MaJbHasi SHeprusi pacxofyercsi Ha pabory To
repeMeleHrt0 3apsloB BO BHEIIHEM Lienu C COMpOTHB/IeHWeM R W BO BHyYTpeHHeM 4YacTh Lenu C
COTIPOTUBJIEHUEM T , T.e. € = IR + Ir.

Ecmm 1enb COCTOMT W3 BHEIIHEM 4acTU CONPOTHB/EHHWEM R U BHYTpeHHel COMpPOTHBJ/IEHHWEM T, TO,
COTrJIaCHO 3aKOHY coxpaHeHust sHepruu, 3/]C rcTtouHuKa OyZeT paBHa CyMMe HarpspKeHHN Ha BHeIIHeM U
BHYTPEHHEM y4JacTKax LelH, T.K. TIPU MepeMellleHUH M0 3aMKHYTOM 1[eMH 3apsi/i BO3BpalllaeTcsl B UCXOJHOe

=R+ Ir
I10J/10’KeHH e , rae IR — Hallps>KeHWe Hd BHEIIHeM Y4dCTKe Leru, alr- HallpsDKeHHe Ha

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

i £
R+r
Ota ¢dopMyna BbipakaeT 3akoH OMa /il TIOMIHOM IIeNM: CWjla TOKa B TIOJHOW 1My TIPSIMO

MIPOTIOPIIMOHA/IbHA ~ JIEKTPOZBIDKYIIIEM CHle WCTOYHWKA W 00paTHO TMpOTOpI[MOHAaNbHA CYMMe
COTIPOTUBJIEHUH BHEIIIHETO U BHYTPEHHEr0 YUaCTKOB LIEITH.

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

YacTo UCTOUHUKH 3/IEKTPUUECKON YHEPTUU COeJUHSIOT MeXAY coboit s mutaHus 1end. CoequHeHUe
HCTOYHUKOB B OaTapero MOXKeT OBbITh IOC/Ie/I0BaTe/TbHBIM U TTapaslie/IbHbIM.
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IIpy mnocnemoBaTe/lbHOM COeLVHEHWU [iBa COCeAHMX HWCTOUYHUKA COeAUHSIOTCS PasHOMMEHHBIMU
TIO/TFOCaMU.

T.e., A1 TOC/Ie[0BaTeNbHOIO COeQUHEHUS AakKKyMyJIATOPOB, K '"TUIIOCY’ 3/1eKTPUUECKOM CXeMbl
MOJK/IFOYAI0T [0JIOKUTE/bHYI0 K/IeMMy I[1epBoro akkymy/nsropa. K ero orpuijaTesnbHOM KjaeMMe
MO/IK/IIOYAIOT  TTOJIOKUTEIbHYI0 K/IeMMY BTOPOro akkymy/aaropa M T.h. OTpULIATeIbHYI0 KIeMMY
N0C/Ie/JHEr0 akKyMyJIiTopa MOJK/II0Yal0T K "MUHYCY" 3/IeKTPUUeCKOU CXeMBI.

[MonyuuBIIasics Py MOCIe0BaTe/IbHOM COeAMHEeHNH aKKyMYJIITOpHasi OaTapest UMeeT Ty ke eMKOCTb,
YTO U y OJMHOYHOTO aKKyMYJsITOpa, a HarpsbkeHHe TaKoM akKyMY/IsSTOpHON OaTaped paBHO CyMMe
HalpSDKeHWM BXOZAIIMX B Hee akKKyMy/aaTopoB. T.e. eciM akKyMy/sTOppl HMMEKT OJWHAaKOBble
HarpspKeHUsl, TO HampsbkeHUe OaTapeyd paBHO HarlpsDKEHMIO OZHOTO aKKyMY/STOpa, YMHOXXeHHOMY Ha
KO/IMUECTBO aKKyMy/IATOPOB B aKKyMYJ/IATOpHOM Oartapee.

I

-0,

1. S,Z[C 6aTapeI/I paBHa cymMe DJIC OT[e/TbHbIX UICTOYHUKOB €= €1 + €2 + €3
2. O61ee compoTrBIeHUe DaTaper WCTOYHHUKOB PaBHO CyMMe BHYTPEHHHX COTIPOTHBIIEHHM OTAETbHBIX
VUCTOYHUKOB Tarapen= Il + 12 + 13
Ecmu B GaTapeto coefuHeHbI N OMHAKOBBIX MCTOYHUKOB, To D/IC Oarapen €= nel, a corpoTuBiieHHe
I'Gatapen— nrl
HE

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

I[pu napanenb-HOM COeAMHEHUN COeJVMHSIIOT MEXKAY cO00M BCe TOJIOKUTeTbHbIe W BCe OTPHUL[aTeTbHbIe
TOJIFOCHI IBYX W/ N UCTOYHUKOB.

T.e., TIpY Mapa/uIe/IbHOM COeMHEHUH, aKKYMYJISITOPbI COEIUHSIOT TaK, YTOOBI TTOJIOXKUTE/TbHBIE K/IEMMBI
BCeX aKKyMY/STODOB ObUTM TOAK/IIOUEHbl K OJHOM TOuKe 3jieKTpuueckod cxembl ("'tumocy’),
OTpHUIIaTe/IbHbIE KJIEMMbI BCEX aKKYMYJ/IITOPOB ObUIH TIOJK/TFOUEHBI K IPYroi Touke cxembl ("MuHycCy").

[TapannenbHO COEAMHSIOT TOJILKO UCTOYHUKH € oguHakoBou D/IC. [TonyuuBiuasicsi npyu napauiebHOM
COeZIMHEHUM aKKyMYJIITOPHAst OaTtapest UMeeT TO >Ke HalpsDKeHUe, UTO U Yy OJJUHOYHOTO aKKyMYJIAATOpa, a
eMKOCTb TaKOW aKKyMyJIAITODHOW OaTaped paBHa CyMMe eMKOCTel BXOJSIIUX B Hee akKKyMynsaTopoB. T.e.
€CJTH aKKYMYJ/IITOPbI UMEIOT O/JMHAKOBBIE eMKOCTH, TO eMKOCTb aKKyMYJIATOPHOU OaTaper paBHa eMKOCTH
OJJHOTO aKKyMYJ/IITOpa, YMHOXKEHHOM Ha KOJIMUeCTBO aKKyMYJISITOPOB B OaTapee.

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

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

OrekTpryecKasi SHeprusi, HAKOTUIeHHasl B aKKyMY/ISTOPHOM Oarapee paBHa CyMMe SHEprHil OT/Ie/bHBIX
aKKyMYJIITOPOB (TIPOM3Be/|leHUI0 SHEePruil OT/e/IbHbIX aKKyMYJIITOPOB, €C/IA aKKyMYJ/IITOPbI O/JUHAKOBLIE),
He3aBUCHUMO OT TOr0, KaK COeIMHeHbl aKKyMYJ/IITOPHI - [apasile/IbHO WU/IH [10C/Ie[,0BaTe/IbHO.

BHyTpeHHee CONpPOTHB/IEHUE AKKyMY/ATOPOB, WM3rOTOBJEHHBIX IIO OJHOM TEeXHOJOTWH, IPHUMEpPHO
0o0OpaTHO TIPOTIOPLIMOHANILHO eMKOCTH akKKyMmyJisitopa. [103ToMy T.K.IpY Tapajuie/ibHOM  COeMHeHUH
eMKOCTb aKKyMYJ/ISITODHOM 0OaTaperd paBHa CyMMe eMKOCTel BXOZSIIMX B Hee aKKyMYJISITODOB, T.e
yBeJINUMBAETCS, TO BHYTPEHHee CONPOTUBJ/IEHHE YMEeHbIIaeTCs.
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Xog paboThl.
1. Haueprture Tabmuiy:

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

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

1 1 1 2

2. PaccmoTtpuTe — mIKaly ~— amrepMeTpa UM OmpefesiuTe  LeHy ~— OJHOTO  JIeIeHWUs.
3. CocTraBbTe 3/1eKTPUUYECKYIO Lellh 10 cXeMe, n300pakeHHOU Ha pucyHKe 1. [Tepek/touaTesib OCTaBUTh

B CpeJiHee I10JI0OKEeHHe.
R

Pucynox 1.

4. 3aMKHYTb 1iellb, BBe/l MeHblllee conpoTus/ieHre R1. 3anucars BeJIMYMHYy CUIbl TOKa 11. Pa30MKHYTB
Ljelb.

5. 3aMKHYTb Lielb, BBe/sl Oosblilee corpoTuBaeHre R2. 3anucaTh BeMUMHY CHiIbl TOKa [2. Pa3oMKHYTh
Ljellb.

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

i & I

£=—— T w %
R+
3akoH Oma /17151 TOTHOM LieTH JJ1s1 KaXKA0ro Ciydas: (B +r) u (& +r)

Ortcro/ia mosiyuuM OpMYJIbl [jis BBIUUC/IEHUS € U T

e=r 5%
II_IE
r= IERQ _11}21
II_IE

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

8. CyenaiiTe BBIBO/I.

9. OTBeTbTe HA KOHTPOJIbHBIE BOIIPOCHI.
KoHTpo/IbHBIE BOIIPOCHI
1. PackpotiTe (pU3nUeCKUil CMBIC/ TIOHSTHS «37IeKTPOJBIDKYILIAsk CU/la UCTOUHMKA TOKa».
2. Onpefie/UTh  COTIPOTHB/IEHHE BHEIIHEro YyuyacTKa Liely, I10/1b3ysACh pe3y/bTaTaMU I10/IyYeHHbIX
V3MepeHuM U 3aKkoHOM OMa /151 IIOJTHOU LieTu.
3. O6bsACHUTb, TIOYEMY BHYTPeHHee COINpPOTHBJIEHHWEe BO3pacTaeT IpH I10C/e/0BaTeIbHOM COeMHEHUH
aKKyMyJ/IITOPOB U YMeHbIlIaeTCsd IIpU I[lapaj/ule/IbLHOM B CpaBHEHUU C comporusieHuemM 10 ogHOro
aKKyMYJIATOpA.
4. B KaKkoM C/1y4ae BOJbTMETp, BK/IIOUEHHBIM Ha 3aKUMbI reHeparopa, nokasbsiBaeT J/IC reneparopa U B
KAaKOM (Jlyyae HalpspKeHUWe Ha KOHL[aX BHELIHero ydacTka Lenu? MOXKHO /M 5TO HarpsbKeHWe CUUTaTh
TaK)Ke U HallpsbKeHWeM Ha KOHIIaX BHYTPeHHero yyacTka Liernu?
BapuaHT BbINO/THEHUS U3MepeHUH.
Ombit 1. Conporusnienue R1=2 Owm, cuna Toka 11=1,3 A.

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

BbIBOA: 5KCITIEpUMEHTA/IBHO TOMYYW/IN pe3y/abTaThl u3MepeHMM O/JC U BHYTPEHHEro COIpPOTHBJIEHUS
VICTOUHMKA TOKa, MpUobpeny HaBbIKM 00pabOTKY MOrpelHoCTel pe3yIbTaToB U3MepeHuUH.
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Kpurepuu onjeHku:

1,5 6as1a — BeICTaB/IsieTCst 00yuaroIeMycsi, KOTOPbIA MPaBUIBLHO MTOHUMAET POJib U MeCTO (PU3UKU
B COBPEMEHHOM HayuHOW KapThHe MHUpa (U3UYeCKYI0 CYIITHOCTb Hab/o/jaeMbIX BO BceneHHOU sIB/IeHUM,
poib (U3MKKA B (POPMUPOBAHUM KPYro3opa M (PYHKLMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [Jisl pelleHust
TIPaKTHUeCKHX 3a/]au; IPUMeHsIeT MoJTydeHHbIe 3HaHUs [jis1 00bsICHEHHs YC/IOBUN TIPOTeKaHUsT (PU3UUeCKIX
SB/IEHUM B TIpUPOZle W [/ TIDUHATHS TNPAaKTUUeCKWX pelleHWN B TIOBCEJHEBHOM JKW3HU, yMeeT
OCYILLECTB/ISITh TIOUCK W MCIIO/Ib30BaHWe WH(pOpMAaL, HeoOXoaumou a1 3¢(deKTHBHOrO HCIIOHeHUs
npoeCcCUOHANBHBIX  33Jau, Mpo(ecCUOHATbHOIO U JIMUHOCTHOTO PpasBUTHSL, JIOTUUECKW U3Jaraer
T0JTyYeHHbIe TeopeTHYeCcKre 3HaHusl.

1 6amn — BbicTaBsieTcss 00yuaroleMycsi, KOTOPBIM: IO CYIIeCTBY OTBeuaeT Ha I0CTaBJieHHbIe
BOIIPOCHI, C HEOOBIIMMY TIOTPELIHOCTSMH TIPUBOAUT (POPMYIMPOBKHU OTpe/ie/IeH i, B OTBeTe /IOMyCKaeT
HebosibIMe TTpo0eibl, He MCKa)KaroIIe ero Co/lepyKaHusl.

0,5 6as1a — BbICTaB/IsIETCS 00yUAIOIEMYCsl, KOTOPBI He COBCEM TBEPZO BJafieeT MaTephasioMm, Ipy
OTBeTax JOMyCKaeT MaJoCyLeCTBeHHble TOTPELIHOCTH, WCKa)KeHHUsl JIOTMUeCKOW I0C/eZjoBaTeTbHOCTH,
HETOYHYIO apryMeHTalldl0 TeOpeTUUeCKUX I10JIOKeHWM, WCIBbIThIBAeT 3aTpPYAHEHUs IIpU  pelLleHUU
JIOCTaTOUHO CJIOXKHBIX 33/jay.

Hwxke 0,5 6asia olleHKa 00y4aroiemMycsi He BBICTaB/ISIETCH.

CamocrosTenbHas padora

CamocTosTelbHO® H3yueHWe yueOHOrO MaTepuasa: IOMyNPOBOJHUKOBBIA WO, TPaH3WCTOP,
3/IEKTPUYECKUN TOK B >XUJKOCTSIX, /€KTPUUECKHM TOK B rasax [lomck vH@opmauuu Mo 3aJjaHHOW Teme B
Pa3/IMYHbIX UCTOUHUKAX.

[ToAroToBKa K KOHTPOJIBHBIM HUCITBITAHUSIM.

Komnsaekm npumepHbix 3a0aHuti 0151 KOHMPO/IbHOU pabombl
o pasgeny (Teme): D/1eKmpocmamuKa u NOCMOsIHHbIU MoK

Bapuant Ne 1

1. laviTe orpeziesieHre MOHATHIO TOUEYHBIN 3apsf.

2. [laiiTe onpefiesieHre SIBJIEHUIO 3/1IEKTPOCTaTUUEeCKOM MHAYKLIWH.

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

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

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

6. HemonsipHbI AU3MEKTPUK B 37IEKTPOCTaTHUECKOM T1071e. YTO OyZeT IpOUCXOIUTh?

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

8. B kakux efuHUIIAX U3MepsieTcs paboTa. Pacruiime eJUHUITY U3MePeHUSI.

9. [aiiTe onpefiesieHrie IOHATUIO 3/IEKTPUUECKUN TOK.

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

11. Yrto Takoe 371eKTpoamns?

1 [IBa miapyka Maccod m=1 I KaX/bIM NOJBeLIeHbl Ha HUTSX, BepXHHe KOHLIbI KOTOPBIX
coefuHeHbl BMecTe. [InvHa Kakzaod Hutu 10 cm . Kakue ofuHaKoBble 3apsiibl Haflo COOOLIUTH
IapyKaMm , UTo6bI HUTU Pa3oLLIACh Ha yron 60° ?

2 [IBa KOHJieHCcaTopa C OJWHAKOBBIMM eMKOCTAMU (1o 3 MK®P) coefMHWIM Mapasle/lbHO U,
3apsaauB 10 HanpsbkeHus 100 B, oTkmrouniv OT UCTOYHUKA. [I0TOM yBenMuuau pacCTOsiHUEe MeXIy
00K/1aZIKkaM1 OZIHOTO M3 HUX B /iBa pasa. Kak usmeHuTcs 3aps/ Ha 00K/ajikax 3TOro KoHjeHcartopa?

Bapuant Ne 2

1. Javite onpepenenue HanpsbkeHHocTH JCII.

2. [laiiTe onpejie/ieHre OTHOCUTEIbHOM [JU3/1eKTPUUYECKOM TTPOHUL[aeMOCTH.

3. 3anuirTe hopMysy, BbIpaXKarolyto 3akoH KysoHa.

4. HanuiuumTe popMy/y 371€KTPOEMKOCTH MapaieNbHO COeJMHEHHbIX KOHJ€HCAaTOPOB.

5. Hapucyiite cxematuuHo rpaduk 3aBHcMMOCTU moTeHIMana OCII ToueuHoro 3apsiia OT
pPacCTOSIHUSL.
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6. Kak Hal'TW mOTeHLHas MoJis HECKOJIbKUX 3apsi/iOB.

7. [1pyHLMIT Cyneprio3uLy U TPaHuULIbl ero IPUMeHeHUs.

8. B Kakux efuHuLIax nu3MepsieTcs HarpsbkeHHOCTh DCII. Pacniviivre eiMHULY U3MepeHUs.
9. [aiiTe onpefiesieHrie IOHSITUIO CONTPOTUB/IEHUE NTPOBOJHUKA.

10. [JanTe onpeieneHre IOHATUIO CTOPDOHHUE CUJIBI.

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

1. Paccrosinve mexay 3apsaaamu Q= 100 HKn u Q= -50 K1 paBHO 10 cMm. Onipesieniits cuny
F, peiictByromnyto Ha 3apsg Qz= 1 MK, oTcTosiyro Ha r1= 12 c¢M ot 3apszga Q; u Ha r,= 10 cM oT
3apsza Qo

2. Bo3aymHbli KOHZAeHcAaTop eMKOcTu C ,3arojiHeH AU3/1eKTPUKOM C IPOHHUL[aeMOCTBIO &.
KonyieHCcaTOp Kakol eMKOCTH HaJi0 BK/IFOUWTBH TOC/Ie[]0BaTebHO C JAHHBIM, UTOObI Takas OaTapes
BHOBb 1Mesia eMKoCTh C ;.

Bapuant Ne 3
. [JaiiTe onpefiesieHrie IOHATUIO 3/IEKTPOCTaTUUECKOe TI0JI€.
. JlariTe onpeziesieHye SIBJIEHUIO TIOJIIPU3aLUM IU3/IeKTPHKaA.
. 3aMuIIITe yCI0BUS /st paboThl CUJTbI KYJIOHOBCKOTO TIPUTSKEHUSI.
. Haruiiure opmyny fjist onpe/iesieHus MoTeHLMaaa TOUeuyHoro 3apsija.
. Hapucyiite cxemaTuHO rpaduk 3aBUCUMOCTU paboTel ICII 0T pa3HOCTU MOTEHIUAJIOB.
. [TonsIpHBIN TU3/IEKTPUK B 3/IEKTPOCTaTHUYECKOM T10J1e. UTo Oy1eT MpOrUCXouTh?
. MexaHu3M siB/ieHUs! 3/1IeEKTPOCTaTUUeCKON UHAYKLIWH.
. B Kakux eivHULIaX M3MepseTcs NoTeHIHast. Pacrvinyre eAMHULY WU3MePeHUsI.
. [JaiiTe onpefiesieHrie IOHATUIO YZ€/IbHOTO CONIPOTHB/IEHUS IPOBOJHUKA.

10. Harnuiite dopMysiy 3aBUCUMOCTH YA€/IbHOTO COMPOTUB/IEHUS] METa/I/IOB OT TeMrlepaTyphbl
1 HapucyWTe rpaduk.

11. Kakue yaCTUL[bl SIBJISFOTCS HOCUTEISIMUA 3JIEKTPUYECKOTr0 TOKA B IOJIYIIPOBOJAHUKAX ?

O ONOTUTA, WN -

1. DeKTpOH C HayaJbHOM CKOPOCTBIO 3 KM/C BjeTesJl B OJHOPOAHOE 3/1eKTPUYecKoe II0je
HanpspkeHHOCTHI0 150 B/M. BekTop HauanbHOM CKOPOCTH IeprieHVKY/ISIpeH TMHUAM HarpshKeHHOCTH
s/leKTpuueckoro moss. Omnpefenuts: 1) culy, [eUCTBYIOLIYIO Ha 3JIEKTPOH; 2) YCKOpeHHe,
niproOpeTaemMoe 371eKTPOHOM; 3) CKOPOCTD 3/1eKTpoHa uepe3 0,1 MKcC.

2. BBIUMC/IUTE TIOTEHLMA/IbHYI0 3HEepPrUr0 3JIeKTPOHA, IpPOLUeALIero IyTb MeXAY ABYMs
TOUKAMM 3/IeKTPUUECKOTO TIOJ/i, eC/IM PasHOCTh MOTeHLMaIoB Mexy Toukamu paBHa 3-10°B.
Haua/bHyl0 CKOPOCTb 3/1eKTpOHa MpHUHATh paBHOM Hymo. Macca snektpoHa 9,1-10'kr. 3apsp

y/1eKTpoHa 1,6 10 K.

Bapuant Ne 4

1. daiiTe orpejiesieHUe MOTeHIIAAA.

2. JaviTe onpesiesieHre TIOJIIPHOMY A3/IEKTPUKY.

3. 3anuimumre Gpopmysy [/t HAX0X/IeHUs 37IeKTPOeMKOCTU KOH/leHcaTopa Jito0oii (hopMBbl.

4. Hanuiiiite opMysy AJisl ONIpe/ie/ieHusl CH/Ibl B3aUMOZEeUCTBUS [BYX TOUEUHBIX 3apsi/I0B.

5. Hapucyiite cxeMaTu4yHO rpadyk 3aBUCUMOCTH HanpsbkeHHOCTH JCIT oT paccTosiHuUSA.

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

7. Eciv 3apshKeHHbIM MeTa/ZIMuecKWd I1ap COeAWHUTh C He3apshKeHHbIM MeTa/lIMueCcKUM
II1apOM TIPOBO/THUKOB, TO /10 KaKUX TTOP 3apsi/ibl C O/IHOTO 11apa OyAyT mepeTekaTb Ha Apyrou? Paauyc
111apOB pa3/ihyeH.

8. B Kakux efHuMLIaX U3MepsieTCs JIeKTPOeMKOCTb. Pacnuimre ejMHULYY U3MepeHUs.

9. [aiite omnpesenieHre noHsATHI0 D1C

10. [JaiiTe ompeziesieHre TIOHSATHIO CAMOCTOSITE/TbHBIN ra30BbIM pa3psij

11. Kakue yacTuLIbl SIBJISFOTCSI HOCUTEISIMU 3JIEKTPAYECKOr0 TOKA B ras3ax?

1. Tpy OAMHAKOBBIX TOUeUHbIX 3apszga no 2 HKJ Haxo#saTCs B BeplIiMHAX PaBHOCTOPOHHEro
TpeyrosbHHUKa co ctopoHamu 10 cm. Onpefenutb MOZy/b Y Harpas/jieHWe cuibl F, nelicTByrollel Ha
O/IUH U3 3apsiZj0B CO CTOPOHBI IBYX JPYIUX.
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2. Kongencaropsl eMkoctero 2,0 Mk® u 8,0 Mk® coejvHeHbl MNOC/Ie[0BaTe/lbHO U
MOZIK/IFOUeHbl K UCTOUHMKY HarpsbkeHus 200B. OmnpefenuTe pa3sHOCTb MOTEHLIMATIOB Ha KaXKOM
KOH/IeHCaTope U SHepIrur0 KaKJoro KOHJeHcaTopa.

BapuasTt Ne 5

1. laviTe ornpeziesieHUe 3/1eKTPOEMKOCTb.

2. laviTe onpeziesieHre IPOOHOMY 3apsify.

3. 3anuiure GopMyiy [ HaX0X/eHUs 371eKTPOeMKOCTH TJIOCKOT0 KOH/leHcaTopa.

4. HanuimTe opMy/y onpe/ienieHrst OTeHLMaAbHOW SHEPTUM IBYX TOUEUYHBIX 3apsi/ioB.

5. HapucyiiTe cxeMaTMUHO TpaUK 3aBUCHMOCTH 3HEPrMM KOH/leHCaTopa OT HarpsDKeHUsl Ha
oOKmaKax.

6. JJoka)KuTe, UTO TIPH [IBDKEHWU 3apsifia TeprieHJUKY/ISPHO CHIOBBIM JMHUSAM paboTta OCII
paBHa HYJIIO.

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

8. B Kakux efMHULIAX U3MepsSeTCsl OTHOCUTe/IbHas JU3/IeKTpUdecKasi IPOHULIaeMOCTb.

9. [JanTe onpefiesieHre NOHATUIO BHYTPEHHE CONPOTUB/IEHNE UCTOUHUKA

10. [aitTe onpejjeneHre TOHATUIO HECAMOCTOSITE/IbHBIM Ta30BbIi pa3psif

11. Kakue yaCTUL[b! SIBJISKOTCS HOCUTEISIMUA 3JIEKTPUYECKOr0 TOKA B JKUJKOCTSIX ?

1. [IBa moJioKUTe/bHBIX TOYeUHbIX 3apsiga Q u 9Q 3akperuieHsl Ha pacctosHud 100 cm apyr
ot apyra. OnpefenuTb, B KaKOM TOUKe Ha MPsIMOM, TIPOXOJAIel uepe3 3apsifibl, C/eAyeT MOMeCTUTh
TPeTHH 3apsifi, YTOObI OH HaXOJW/ICS B PaBHOBECHMH. YKa3aTb, KAKOM 3HAK [JO/DKeH UMeTb 3TOT 3apsi[
JUIs TOTO, UTOOBI PABHOBECHE OBUIO YCTOHUMBBIM.

2. HailTi pa3HOCTb TIOTEHIMAJ0B B BO3/AYILIHOM KOH/IEHCATOpe, eCii MeAy ero oOK/ajKamu
MOMECTUTh TIJIOTHO TIpW/erarolyld K HuUM (aphopoByr0 TIacTUHKY. [lepBoHavyasbHO KOH/IEHCATOP
Ob171 3apspkeH 10 200 B, a 3aTeM MCTOYHMK OTK/TIOUHIIN.

Bapuant Ne 6

1. MaitTe onpefiesieHNe MOHATHUIO CUJIOBbIE JTMHUM.

2. [laiiTe onpeie/ieHre HETIOISIPHOMY [JU3/IEKTPHUKY.

3. 3anuimumre (GopMysny CBSI3M MeXAy HamnpsUKeHHOCTbIO M Pa3sHOCThIO TOTEHLMAIoB B
opHopogHoM OCII.

4. Hanumurre gopmyny A5 onpefienieHys: HanpsbkeHHocTH DCIT ToueyHoro 3apsija.

5. Hapucyiite cxemaTnyHo rpauk 3aBUCUMOCTH Tpaduk 3aBucuMoOcTH 3Hepruu OCII aByx
TOUEYHBIX 3aps/l0B OT PACCTOSHUS.

6. [Touemy HanpsbkeHHOCTh JCII B MPOBOJHMKE paBHA HYJIIO.

7. Kak HaliTV HanpsyKeHHOCTD T0JIST HeCKOJIBKUX 3apsifloB.

8. B kakux epguHuIlaXx u3MepsieTcs noTeHUuanbHasg SHeprusd JCIL. Pacnmiuvrte eauHULLY
V3MepeHusl.

9. [aiiTe onpefiesieHrie IOHITUIO HAIpsDKEHUe.

10. Chopmynupyiite 3akoH Oma /17151 TOTHOM 1[eTH MOCTOSTHHOT'O TOKa

11. Yro Takoe coOCTBeHHAsi MPOBOAMMOCTD T10JTyTIPOBO/IHUKA?

1. /IBa OAMHAKOBO 3apsDKEHHBIX I1apyKa MOJBELIeHbl B OJHOM TOUKe Ha HUTSIX OJWHAKOBOU
JuHbl. [Ipy 3TOM HUTH pasouluvMch Ha yroJ o. lllapuku norpyxatoT B Maciao. KakoBa M0THOCTb
Macsa, ec/i yrojl pacXoXK/eHusl HUTel TIpYU MOrPy’KeHUU B Mac/I0 OCTaeTCsl HeM3MeHHbIM? [110THOCTh
Marepuasia Lapukos 1,5 - 10° kr/™’, JW3JIeKTprUYecKas IIpOHUL[aeMOCTh Macja 2,2.

2. Kongencatopsl eMkoctbro 2,0 Mk® u 8,0 Mr® coejvHeHbl MNOC/Ief0BaTe/lbHO U
MOZIK/IFOUeHbl K UCTOUHMKY HarpsbkeHus 200B. OmnpefenuTe pa3sHOCTb MOTEHLMATIOB Ha KaXKOM
KOH/IeHCaTope U SHeprur0 KaKJoro KOHJeHcaTopa.

Kpurepumn onjeHKu

5 0a/IoB OL[eHKA «OTJMUYHO» — BBICTAB/IAETCS OOyuarou|eMycs, KOTOPbIH TPaBUIBHO IMOHWMAaeT
pO/ib ¥ MeCTO (M3UKH B COBPEeMEHHOM HayuHOUW KapThHe MHpa (M3WYeCKyH CYL[HOCTh HabJrojaeMbIX BO
BcenenHoli sBneHu#t, posib ¢u3uku B (HOpPMUPOBAaHUU Kpyroszopa U (YHKI[MOHATLHOM TPaMOTHOCTH
yesioBeKa JIJisl pellieHus MPaKTUUeCKUX 3a/jau; TpUMeHsieT ToyueHHble 3HaHUS [Jisi 00bSICHEeHUs YCJIOBUMA
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NpoTeKaHus (PY3UUYeCKUX SIBJIEHUM B MPUPOJe U [Jis NIPUHATHS MPAKTUUeCKUX pelleHul B MOBCeJHEBHOU
)KU3HH, YMeeT OCYIIeCTB/ATh MOMCK U MCIO/Mb30BaHHe MH(OopMaliy, HeoOXxoauMoi /s 3¢ ¢heKTUBHOrO
WCTIOJIHEHUsT TIPO()eCCUOHANbHBIX  3a/jau, MpO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTHUS, JIOTHUYECKU
y3jlaraeT IIOJIy4eHHble TeOpeTUUeCKWe 3HaHWs. DBbINONHUI 3aJaHue II0/IHOCTbIO CaMOCTOSITe/IBHO.
NIPaBWIBHO U KOPPEKTHO pelLleHo 7-9 3a/jaHui;

4 6a1a oljeHKa «XOpOILO» — BBICTaB/sIETCSl 00yUaroieMycsi, KOTOpbIH 10 CyIeCTBY OTBeuaeT Ha
TIOCTaB/IeHHbIE BOMPOC, C HeOOJBLIMMK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OTpeZiesieHrH, B
OTBeTe JorycKaeT HeOosbliMve Mpobesnbl, He MCKaKalollye ero CofepskaHWs. MPaBUIbHO U KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 Gana olleHKa «yJOB/IETBOPUTEBHO» — BBICTaBJIsIeTCS 00yuaroleMycs, KOTOpbIi He COBCeM
TBepAO BJlafileeT MaTepuajioM, IpU OTBeTax [OIyCKaeT MaJOCyLlleCTBeHHbIe IMOIPelIHOCTH, UCKaKeHUs
JIOTUYEeCKOW MO0C/Ie/loBaTe/IbHOCTH, HETOUHYH) apryMeHTalldl0 TeOpeTUUYeCKUX I0JI0)KEeHWH, UCIIBIThIBaeT
3aTPy/iHEeHUs IIPU U3/I0KeHUU MaTepurajia. BbICTAaBI/ISAeTCs CTY[eHTY, eC/Id IIPaBU/IBHO U KOPPEKTHO pellleHO
3-5 3a1aHui;

2 fa/y1a — BBICTaB/ISIETCS 00yYaroIIeMycsi, KOTOPbI He COBCEM TBep/O B/aZieeT MaTeprasaoM, TIpu
OTBeTax [OMyCKaeT MaJOCYyILlleCTBeHHbIe ITOrPelHOCTH, WCKaKeHWs JIOTMUeCKOW Ioc/e/j0BaTe/lbHOCTH,
HETOUYHYIO apryMeHTal|M0 TeOPeTUUeCKUX I0JI0’KeHUH NTPaBU/IbHO U KOPPEKTHO MeHee 33a/laHuH.

Huke 2 6as/10B oLleHKa 00yuarol{eMycsi He BICTaBIIsIeTCS.

Tema 3.3 MaruuTHoe oJjie
IIpakTHyeckoe 3aHATHE

Lesib: paccMOTpeTh METO/BI pellieHus 3a/4a4 Ha UCTI0/Ib30BaHMe OCHOBHBIX 3aKOHOB TeMbI
[Tpumepsl 3amau o teme: «Cuia Amrnepa». «Cusa JlopeHija». «MarHUTHOE T0/1e».

1. Onpefenutb CUIy, C KOTOPOW OZHOPOJHOE MarHUTHOE T0Jie ZeMCTBYeT Ha MPOBOJHUK
gmuHou 20 cm, ecnu cuia Toka B HeM 300 MA, pacrnosio>KeHHbIA MOJ yIJIoM 45 rpajiycoB K BEKTOPY
MarHUTHOM UHAYKLMU. MarautHas uHgykuus cocrasnser 0,5 Th.

2. [IpoBogHMK C TOKOM 5 A HaxOAWUTCS B MarHUTHOM moje ¢ uHAykiwen 10 Ti.
OnpefenuTb [WHY TNPOBOJHMKA, €CAM MarHUTHOe Tiojie JelcTByeT Ha Hero ¢ cunod 20H wu
NepreHJMKY/ISPHO ITPOBOJJHUKY.

3. OnpesieiiTb CUIy TOKAa B TIPOBOJHMKe myiiHOM 20 CM, pacroio)KeHHOMY
NepreHMKY/IAPHO CHJIOBBIM JIMHUSIM MarHUTHOrO nojs ¢ uaaykuuen 0,06 Tn, eciv Ha HErO CO CTOPOHBI
MarHMTHOrO 1oJisi AelictByet cuja 0,48 H.

4. [TpoBoguuk pmuHoM 0,15 M mNepneHAUWKY/ISpeH BeKTOPY MarHUTHOM WHIYKLUU
OJHOPOJHOIO0 MAarHUTHOrO IIo/sg, MoAynab Kortoporo B=0,4 Tn. Cuma TOoKa B TIpoBOfHMKe 8 A.
Haiigure paboty, KoTopast Obuia COBepIlieHa TIpH TepeMeleHny MpoBoAHKKa Ha 0,025 M 10 HarpaB/ieHHIo
JleNCTBUs CUibl AMriepa.

5. Omnpegenuts cuity, gercrsyromyro Ha 3apsz 0,005 Ko, ABWKyLuics B MarHUTHOM I1071e
c unaykuuei 0,3 Ta co ckopoctbio 200 m/c oz yrjiom 45 rpaZiycoB K BeKTOPY MarHUTHOW MHAYKIWH.
6. KakoBa cKOpOCTh 3apsDKeHHOro Tesa, TepeMeLjarolerocs B MarHUTHOM IIojie  C

MHAYKUMe 2 Tn, ecii HA Hero CO CTOPOHbI MarHUTHOro mojs felctByer cuna 32 H. Ckopoctb u
MarHUTHOe 110J1e B3aUMHO TepIieHAUKY/ISIpHbL. 3apsz Tena paseH 0,5 MKi.

7. OnpefenuTb LIEHTPOCTPEMHUTENBHYIO CUY, JEeWCTBYIOIIYI0O Ha MPOTOH B OZHOPOJHOM
MarHuTHOM mnosie ¢ uHAykuved 0,01 Tna (BeKTOp MarHUTHOW WHAYKLUWW TepPHeHAUKYISIpeH BEeKTOpPY
CKOPOCTH), C/IA PaJIiyC OKPYKHOCTH, TI0 KOTOPOU OH JIBU)KETCS1, paBeH 5 CM.

8. [Tox kakuM yrji0M pacrnosio>KeH NPSIMOJIMHEHMHBIN TTPOBOJHUK C TOKOM 4 A B OZHOPOJHOM
MarHuTHOM TioJie ¢ MHAYyKIWel 15 Tn, ecii Ha Kakable 10 cM ero A/vMHbI AecTByeT cuia 3 H?
9. [TpoBoaHuK ¢ TokOM 21 A u anmuHoM 0,4 M nepeMelliaeTcsi B O4HOPOAHOM MarHUTHOM T10J1e C

uHayKped 1,2 Tn neprneHguKy/IsSpHO K JIMHUSIM MHAYKUUW Ha paccrosHue 0,25 m. Kakas mpu sTom
coBepIIMTCs pabora?
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10. [IpoBogHMK Maccod 5 I Ha MeTp JJIMHBI, M0 KOTOpPOMY TedeT TOK CWIOW B 10 A,
PacII0/I0’KeHHBIH MepreHAUKY/ISIPHO I0JI0, 0Ka3ascs B COCTOSIHUY HeBeCOMOCTU. KakoBa MHAYKLMS MOJIS?

11. Ha npsimoli npoBogHUK C TOKOM AyivHOM 0,5 M, MeprieHAuKY/SPHbIM JIMHUSIM WHIYKLWAW
MarHuTHOTo ToJist, AerictByeT cuia 0,15 H. Haiitu Tok, ecyii uHyKuus rnosst 20 mTo.
12. C kakou cpefHel CWIOHM [1elCTBOBAJI0 MarHUTHOE T10Jie Ha MPOBOAHUK AynHOU 0,3 M, eciu

Cu/ia TOKa B HeM paBHOMepHO Bo3pactasa oT 0 o 1 A? Unaykuus noss 0,2 Ti. ITpoBogHUK pacriosoxeH
MeprneHuKYISIPHO TUHUSAM UHIYKLAU.

13. U3 npoBosoku pmuHoM 20 cM chenany KBaZpaTHbIM KOHTYyp. HalTW MakcuMasbHBIN
BpalJaloL[Uid MOMEHT CHUJI, eWCTBYIOLIWKA Ha KOHTYP, MOMEL[eHHbI B MarHUTHOe mnoJie ¢ uHAayknuen 0,1
Tn. ITo KOHTYpY TeueT TOK 2 A.

14. OneKTpoH C 3Hepruen 4,2-10-18 /I BeTaeT B OJHOPOAHOE MarHUTHOE ToJie C UHAYKIMen
0,3 Tn neprieHJVKY/ISIPHO CUJIOBBIM JIMHUAM. Onipe/ie/IuTh PafinyC TPaeKTOPUU 3/1eKTPOHaA.

15. Ha yacTuiy co cTopoHbI OZHOPOJAHOTO MarHUTHOTO TOJIA AeUCTByeT cuia JIopeH1ja, paBHast
no mogyno 6 MkH. Onpefenuts MOAY/Ib CW/bI, JEMCTBYIOLEH CO CTOPOHBI TMOJIL Ha 3Ty YacTHULy, eCc/iu
YBEJTMUUTH MOAYJTb CKOPOCTH UaCTHUIIBI B 2 pa3a 06e3 u3MeHeHUs e€ HarpaB/eHMsl.

16.  3apsbkeHHass 4aCTUL|a [BWKeTCS B MarHUTHOM I10jle 10 OKPY)XHOCTU paZiuycoM 4 CM.
Ckopoctps uvactuubl 1000 km/c, uHAyKuss MaruutHoro mons 0,3 Tna. Haitu 3apsis yactuipel, ecid eé
sHeprus paBHa 1,92:10-15 [Ix.

17. OJIeKTPOH, [BUrasiCb PaBHOYCKOPDEHHO W3 COCTOSIHMSA TOKOSI C YCKOpeHMeM 5 M/C2, B
TeueHre 1 MUH Tprobpes1 CKOPOCTh U BJieTe/l B OJJHOPO/JHOe MarHUTHOe TI0Jie TIepIieHIUKY/ISIPHO JTUHUSM
MarHuTHOM UHAYKLIMK. OnpefenuTs MHAYKLUIO 1018, ec/iv cvja JlopeHna paBHa 9,6-10-17 H.

18. B0 CKOMBKO pa3 M3MEHUTCSl SHepPrusi MarHUTHOIO T0JI1 COJIeHOW/ia, eC/iu CUIY TOKa B HeM
yMeHbIIUTh Ha 50%7?

CamocrosTebHasA padora

CamocTosTennbHOe HM3ydyeHHe yueOHOro MaTepuana. [louck uHGbOpMaLuM IO 3aJaHHOU Teme B
Pa3/IMYHbIX MUCTOUHUKAX: JJIeKTpou3MepuTebHble Npubopkl. [1oAroToBKa K KOHTPOJBHBIM HUCITBITAaHUSM
IMouck uH(popmaiuu s BbinosHeHus: MI/13 B pa3/IMUHbIX MCTOYHUKAX, CUCTEMaTHU3UPOBaTh MOTYyYeHHYHO
MH(}OpPMaLMIO U TIPe/ICTaBUTh €€ B BU/Ie JOK/IaZia B MMCbMeHHOU (opme 1-2 cTp.

ITepeyeHb peKOMeHAyeMbIX TéM HHAMBU/Ya/IbHOTO JOMAaIlIHero 3a/JaHus:

1. CBoiicTBa MarHUTHOTO TOJISE;

2. ®u3nyeckas CylIHOCTb MarHUTHOM UHAYKLMM, ciia JlopeHLa, 3akoH Ammepa.

3. JlelicTBe MarHUTHOTO MOJIs1 HA PAMKY C TOKOM.

4. 3aKOH 3/IeKTPOMarHUTHOM MHAYKLIWU.

5. Bo3nukHoBenune 3/1C MHAYKLMY TIPU ABWKEHUU [IPOBOJHUKA B MAarHUTHOM I10JIe.

MNHCTpYyKIus 110 BBINIO/IHEHHIO:

1. paboTa BBIMIOJTHSETCSI CAMOCTOSITENIBHO.

2. WCIO/Ib30BaTh CIEeLUA/IbHYIO TUTEPATyPy U UHTEPHeT-UCTOUHUKHU.

Kpurepuu onjeHku:

1,5 6anna — BeiCTaB/sIeTCS 00yJarOIIeMYCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAET POjib U MeCTO (DU3UKU
B COBpEMEHHOM HayuHOW KapThHe MHupa (M3WYeCKyr CYIIHOCTb Hab/toJjaeMbIXx BO BceneHHOU siBieHUM,
ponb QU3MKA B (OPMUPOBAHUU KPYro3opa M (PYHKLMOHAJIbHOW TPAaMOTHOCTU uesioBeKa [ijisi pellleHus
MPaKTUYeCKUX 3aZiau; TIPUMeHsieT TI0JTyYeHHbIe 3HaHUs /1l 00bSICHeHUS YCIOBUI MPOTeKaHUsT PU3NUeCKrX
SIBJEHUM B TpPUPOJe M /i1 TIPUHATHS TPAKTUYECKHUX pelleHWd B TMOBCEJHEBHOM >KU3HU, YMeeT
OCYILIeCTB/ISITh TIOMCK U UCTIO/Ib30BaHWe HWH(opMaluu, HeoOxoauMon A 3¢pQPeKTUBHOTO WCIOTHeHUs
npodecCUOHANBHBIX ~ 3aJay, MpPO(ecCHOHaNbHOrO ¥ JIMYHOCTHOTO PasBUTWS, JIOTUYECKW U3/araer
TI0/TyYeHHble TeopeTUUeCcKye 3HaHUs.

1 6amn — BoicTaBsisieTcss 00ydYaroleMycCsi, KOTOPBIA II0 CYI[eCTBY OTBeYaeT Ha IIOCTaBIe€HHbIE
BOTIPOC, C HeOOMBIIMMU TIOTPeITHOCTSMUA TIPUBOJUT (POPMYJITUPOBKU OTIpe/ie/ieHUi, B OTBeTe JOIyCKaeT
HebosIbITIMe TTPO0OeTbl, He UCKAXKaTOIIe er0 CO/IeP>KaHus.

Hwxke 0,5 6asia olieHKa 00yyaroiiieMycsi He BbICTaBJISIETCS.
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Tema 3.4 J1eKTpOMarHuTHasA UHAYKLMS
IIpakTHUecKoe 3aHATHE
Lenb: paccMOTpeTh METOAbI PellleHust 3a/jauy Ha UCM0/Ib30BaHUE OCHOBHBIX 3aKOHOB T€MbI
[TpuMepsl 3a/iau 110 TeMe: MarHUTHBIN MOTOK. 3aKOH 3.M.M. 3/1C UHAYKLIWM B ABMKYILUXCS TIPOBOJHHKAX.
VHAyKTUBHOCTB. DHEprysi MarHUTHOI'O T10J1s1 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/]C UHAYKIMM B COTIEHOUIE.
2. Kakoli MarHUTHBIM IOTOK NPOHU3bIBAET Ka)K/bld BUTOK KaTylIKH, uMetoiert 1000 BUTKOB,

eCJIv IpYU paBHOMEPHOM UCUe3HOBEeHUY MarHUTHOrO 1oJis B Teuenue 0,1 ¢ B Karymke uHgynupyercs 3/1C
paBHas 10 B?

3. BuTOK NpoBoAHMKa T/IOLA/IbI0 2 CM2 PACIIO0oXKeH MeprneHAUKY/ISIPHO BEKTOPY MarHUTHOU
vHaykuuu. Yemy paBHa D/IC uHAYKLMU B BUTKe, ecd 3a BpeMsa 0,05 cekyH[ MarHuUTHasd UHAYKLUA
paBHOMepHO ybbiBaeT c 0,5 Tn go 0,1 Tn?

4. B ofHOPOAHOM MarHWTHOM TOJIe MepHeHAUKY/ISPHO K HallpaBJIeHWI0 BeKTOpa WMHIYKLIUH,
Moaynb Kotoporo 0,1 Tn, ABWKeTCs MPOBOJ, JIUHOW 2 MeTpa CO CKOPOCTBbIO 5 M/C, MepneHAUKY/IsIPHON
npoBoAHUKY. Kakas 5/1C uHAyLIMpYeTCs B TOM IIPOBOJHUKE?

5. [TeprieHVKY/SIPHO BEKTOPY MarHUTHOW MHAYKLMM MepeMellaeTcsl TPOBOAHUK A/MHON 1,8
MeTpa co ckopoctbto 6 M/c. IC mHayKuMy paBHa 1,44 B. HalilThi MarHUTHYHO WHAYKI[MIO MAaTHUTHOTO
T0J141.

6. CamosieT uMmeeT pasMax KpblibeB 15 MeTpoB. I'opu3oHTabHass CKOPOCTS IoJieTa paBHa 720
Km/4yac. OnpefieMTh pa3HOCTb MOTEHLIMAT0B, BO3HUKAIOLIUX MeXK/y KOHLaMU KpblibeB. BepTukanbHas
COCTaBJISIFOIasi MarHUTHOW MHZAYKLIMHU (IIepIIeHJUKYJISIPHO ITOBePXHOCTH 3emin) paBHa 50 MKTn

7. MarHuTHbBIM TIOTOK uepe3 KOHTYpP MpOBOAHHKa corpoTuBieHueM 0,030m 3a 2
cekyHzbl m3menwsics Ha 0,012 B6. Halizure cusmy ToKa B TIPOBOJHMKE, €C/IM HW3MEHeHHe I10TOKa
MPOUCXO/IUJIO PABHOMEPHO.

8. B opgHOpOAHOM MarHUTHOM TI0Jle HAaXOAWUTCS TUIOCKMM BUTOK Tuiomaasto 10 cm2,
pacrionoKeHHbIM MepreHUKY/ISIpHO BEKTOPY MarHWTHOW WHAYKLWU. Kakoll TOK TeueT MO BUTKY, eC/Iu
riosie OyzieT yObIBaTh C MOCTOSTHHOM cKopocThio 0,5 Ti/c?

9. CorpoTvBieHHe 3aMKHYTOro KoHTypa paBHO 0,5 Om. Ilpu mnepemeljeHMd KOJjblja B
MarHUTHOM T10Jle MAarHUTHBIM MMOTOK uepe3 KOoJbIlo 3MeHWIcs Ha 5-10-3 B6. Kakotii 3a 310 Bpems Tiporiiesn
3apsi/, uepes rorepeyHoe ceyeHre NpoOBOJHUKA?

10. B opHOposiHOM MarHUTHOM Tio/ie, UHAYKLMS Kotoporo 1 T, HaxoauTcd TIIOCKUM
MPOBOZSAIIMKA BUTOK TMuiomjaabto 100 cM2, pacriosioKeHHbINM MepreHJUKY/IsIPHO MarHUTHBIM JTUHUSM.
Conporusnenne BuTtka 200 MOM. KakoM 3apsii mpoTeueT yepe3 IONepevyHOe CeyeHHWe BUTKA, eC/IA ToJjie
vcyesHet?

11. KoH11bI TPOBO/IOYHOM KaTYLIKU U3 THICSUYM BUTKOB PajuyCOM 5 CM 3aMKHYTbl HAKOPOTKO.
ConpotuBnenue Katymku 100 Om. C KaKoi CKOPOCTbIO [0/DKHA MU3MEHSTbCS MHYKLMSI MarHUTHOTO T0JIS,
TepreHVKY/ISPHOTO TUIOCKOCTH KaTYIIKH, YTOOBI B Hell BbIZIe/s/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 INepreHUKY/IsIpHa CHAIOBBIM JIMHUSAM MarHUTHOIO MO/ C
vHAyKuved 64 MkTn. Kakoe Ko/iMuecTBO 3/1eKTPOHOB MPOWET MPU 3TOM uepe3 IMOIepeyHoe ceueHue
MPOBOJaA, ecu ero corporvsieHue 10 mOm?

13. Ha katyuike c compotuB/iienreM 5 OM U HWHAYKTUBHOCTBIO 25 MI'H mMoAJep>KMBaeTcs
rocrosHHoe HarnpspbkeHue 50 B. Kakas sHeprus BbIZIe/IUTCA IIPY pa3sMbIKaHUU L€y KaTyIIKU?

14. Onpepenure 5HePryul0 MarHUTHOIO TOJIS, €C/IU IPU NPOTeKaHWHW TOKa 2 A MarHUTHBINA
TIOTOK Yyepe3 coJyieHOH/| paBeH 8 MBO.

15. Kakasi coBepiuaeTcss pabora mnpu repeceueHUY NMPOBOJAHUKOM C TOKOM 4 A MarHWTHOTO
notoka 1,5 B6? [IpoBoAHUK ABVKETCS MepIieHJUKY/ISIPHO JIMHNASM UHAYKLVU TIOJS.

16. OrnpefieuTh UHAYKTUBHOCTD KaTYIIKH, ec/ld NpY ToKe 6,4 A ee MarHUTHoe 11oJie o6siaziaeT

sHepruen 0,32 Ix.
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CamocrosTenbHas padora
CamocTosiTenbHOe H3yueHre yueOHoro marepuana. [Tovck nHbopmalyy 1Mo 3aflaHHOM TeMe B
Pa3/IMYHbIX UCTOUYHUKAX: DIeKTPOJUHaMUYeCK1ii MUKPO(oH. [10AroToBKa K KOHTPO/IbHBIM UCTBITaHUSAM
Komnsiekm npumepHbix 3a0aHuti 015 KOHMPO/AbHOU pabombl
o pasgeny (Teme): MazHumHnoe nose

Bapuanr Ne 1

1. [laitTe onpe/ienieHye sIBJIEHUO CAMOWH/YKLIUN

2. Kax onpezie/iuTh Harpas/ieHUe UHYKLIMOHHOI'O TOKa

3. UTo Takoe MarHuTHoe roJie?

4. TTouemy (heppoMarHeTUK{ yCHU/IMBAIOT MarHUTHOE ToJie?

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

1. KpyroBoli KOHTYp pajuycoM 2 CM MOMellleH B OJHOPOAHOe MarHUTHOe T10Jie, UHAYKLUS
koTtoporo 0,2 Ti. I110cKocTh KOHTYpa NepreHAUKY/IsipHa TMHAAM MHAYKLMK. Kakoil 3apsiz npoizeT no
KOHTYPY, €C/TH ero MoBepHyTh Ha yroy 90°? ConpoTus/eHue KOHTypa 2 OM.

2. IIpoToH ¥ anb@a-yacTulla, YCKOpeHHble OAMHAKOBOW DPa3HOCTHIO IOTEHLUA/lOB, B/eTalwT B
OJHOPOJHOe MarHUTHOe I10Jie TepreH/IMKY/ISPHO HalpaB/leHUI0 CWIOBBIX JIMHUM IO/ U HauWMHAIOT

JIBUTATBCS 110 OKPYKHOCTH. BO CKOBKO pa3 painyc OKPY>KHOCTH, TI0 KOTOPO# IBMXKeTCs anb(ha-uacTUlia.
Bosble pajuyca OKPYXHOCTH i mpoToHa? Macca anbda-uactuipl 8,68-107%' kr, mMacca MpoToHa
1,67-10 kr. 3apsy anb(a-uacTULlbl B /jBa pasa 607bllle IPOTOHA.

Bapuant Ne 2

1. MaitTe onpefieieHe IBJEHUIO 3/IEKTPOMarHATHOM MHAYKIUU

2. ChopmynupyiiTe MpaBUsIo JieBOM PyKH

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

4. Uto TakKoe JOMeHBI U KaK OHU 00pa3yroTCs?

5. 3anuiute dopmyny s onpegenenns 3C UHIYKLUM B IBWKYLLEMCS] IPOBO/JHUKE.

e Haiitu 3/1C u cuny ToKa, UHAYLIMPYEeMbIX B paMKe, eC/Ti IOTOK MPOHU3bIBAIOIIUN ee
n3MeHsieTcst co ckopocthio 0,5 B6/c? ConpoTuBieHre paMku 5 Owm.

e [Ipsimoii mpoBop pnuHOW 1=10 cM, Mo KoTopomy TeueT TOK cuiaod [=20 A, HaxoauTcs B
OZIHOPOJTHOM MarHWTHOM Tmosie ¢ uHAykuen B=0,01 Ta. Havtu yron o Mexxjy HarpaB/eHUsIMHA BEKTOpa
By ToKa, ec/i Ha nposog, feurcryet cuia F=10 mH.

Bapuant Ne 3

1.JaviTe onpesienenue cuse JlopeHua.

2.YeM OT/IMYaeTCsi MAarHUTHOE T10JIe OT 3/IeEKTPOCTaTUUeCKOro (3 oT/nuus)?

3.Ilouemy nipu JBY>KeHUM NIPOBOJHMKA B MarHUTHOM I10JIe BO3HMKAaeT pa3sHOCTh NOTEeHIIMaI0B Ha
ero KOHLIax.

4.IToueMy BelLeCTBO U3MeEHSIET BeJIMUMHY MarHUTHOU UHAYKLUY (MeXaHW3M)?

5.3anuiurTe popMysy A/ OnpejiesieHdss MarHUTHOTO TIOTOKa.

1. Karymika guamerpom 20 cm, umeronjass 100 BUTKOB IIPOBOJIOKH, HAXOAUTCS B MarHUTHOM I10J1€.
Hatitu cpepntoro 3/JC MHAYKLNMY, BOSHUKAIOIIYIO B KaTyLLKe MPU YBeTMUeHWH UHAYKLMA MarHUTHOTO
nojisi B TeueHue speMenu 0,1 cc 1 T go 3 Th.

2. Ha 3apspKeHHyH0 4acTHLy [JeHCTByeT CO CTOPOHbI OJHOPOJHOTO MAarHUTHOTO IO/ C
nHaykuvend 0,3 Tn cuna JlopeHua, paBHas 5 MKH. Onpezpenuts mMofynib cuibl JIopeHLja, eciu 3apsif,
YaCTULIb] YBEJIMUUTE B 3 pa3a, a BeJIMYMHY U HalpaB/ieHHe CKOPOCTU OCTaBUThb NPEKHUMU.

Bapuant Ne 4

1. laliTe omnpezeneHre UHAYKTUBHOCTUA. OT KaKMX MapaMeTpOB KOHTYPa OHa 3aBUCHT?
2. Chopmynupyiite npaBu/o JleHiia Ajist UHAYKIIMOHHOTO TOKa
3. [Ipn Kakux yc/l0oBUSIX CWIa, AEUCTBYIOLasi HAa NMPOBOJHUK C TOKOM B MarHUTHOM II0Jie 3apsif
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paBHa HYJIIO?
4. Yem BUXpEBOe 3/71eKTPUUECKOE T107Ie OT/IMYAeTCsl OT 3/1eKTPOCTaTUUeCKOro MoJisi?
5. 3anuirte dhopMyy [ oripefiesieHUs cusibl JIopeHiia.

1. Karymka guamerpom 20 cMm, nmeroiias 100 BUTKOB IMPOBOJIOKU, HAXOJUTCS B MArHUTHOM
nionie. Haiitu cpepiHioro 3/1C MHAYKLMY, BO3HUKAIOLIYIO B KaTYIIKe TIPYU yBeIUUeHUH UHAYKLUN
MarHuTHOIO 1o B TeyeHue BpeMenu 0,1 cc 1 T go 3 Th.

2. HaiiTu yriioByr0o CKOpOCTb oOOpalljeHUsi 3/eKTpOHa [0 OKPYKHOCTH, KOTOPYHO OH
OMUCBbIBaeT B OJHOPOJHOM MAarHUTHOM TIOjle, ecld MHAYKLMs Tons paBHa B=2-1072Tn. Macca
snektpona 9,11-107* kr, 3apsiz 1,610 K.

Bapuanrt Ne 5

1. laliTe omnpepeneHue MOHATHUIO MarHUTHAsE UHAYKLIWS.

2. [aviTe onpesie/ieHNe TIOHSITUIO TOTOK MarHUTHOW UHIYKLIUU

3. [Ipu Kakux yc/i0BUsIX Y (heppOMarHeTUKOB TepsieTCsl HAMarHUUeHHOCTh?

4. IToueMy B IIPOBOJHUKE, ABWXKYLL[EMCs B MarHUTHOM I10J1e, MOXKeT BO3HUKaTh J[1C?

5. 3anuirTe GopMysy 3aKoHa Amriepa AJis Orpe/iesieHrsl CUJbl, 1eMCTBYIOIIel Ha MPOBOJHUK C
TOKOM B MarHUTHOM II0JI€.

e Haittu 3/IC u cuny TOKa, MHAYLUPYEMBIX B paMKe, eC/Id TIOTOK TMPOHU3bIBAIOLIUN ee
n3MeHsieTcst co ckopocthio 0,5 B6/c? ConpoTuBieHre paMku 5 Om.

Anbda-uacTulla ABWKeTCS B OJHOPOJHOM MarHUTHOM Tiojie ¢ WHAyKiMed B =1,2 Tn no
OKDY)KHOCTH pajuycoM 49 CcM B TUIOCKOCTH, MepHeHAUKY/ISIPHOM CUIOBBIM JUHUSAM. OmnpeznenuTb
CKOPOCTb, KHHETHUECKYIO SHEpPTHI0, Tiepro; o0OpalieHus U YTJI0BYI0 CKOPOCTh uacTuIbl. Macca anbda-

yactuupt 6,68-107 kr, sapsa 3,2-10 " Kn.

Bapuasnt Ne 6

1. lavite onpeziesienue cujae Amrepa.

2. CchopmynupyiiTe npaBU/Io NpaBoi PyKU

3. KakoBbl MOT'YT ObITH TPaeKTOPHU [IBH)KEHHsI 3apsi/ja B MarHUTHOM T1oJie?

4. Yem BUXpEBOe 371eKTPUUECKOE T107Ie OT/IMYAeTCs OT MarHUTHOTO TOJIsA?

5. 3anuirTe dhopMyny 3akoHa Papajiest AJis 37IeKTPOMarHUTHOM UHAYKLIUU.

e KpyroBoii KOHTYp paJiiycoM 2 CM TOMeLleH B OJHOPOJHOe MarHWTHOe II0Jie, WHIYKLUS
kKotoporo 0,2 Tn. I11ockocTh KOHTypa NnepreHAUKY/sipHa JUHUAM UHAYKLuU. Kakoi 3apsij npoijeT rno
KOHTYPY, eC/I1 ero rnosepHyTh Ha yroj 907 ConpotusieHre KOHTypa 2 Om.

e [Ipsimoli mpoBop aivHOM [=10 cM, MO KOTOpOMYy TeueT TOK cuwiod [=20 A, HaxoauTcs B
OJJHOPOJIHOM MarHUTHOM ToJie ¢ uHAykuued B=0,01 Tn. HaiiTu yron o MeXxay HarmpaB/ieHUsIMHA BeKTopa
B v ToKa, ec/i Ha npoBoz AerictByeT cuina F=10 mH.

Kpurepuu onjeHku

5 0a/yI0B OIleHKa «OTJIMUHO» — BBICTaB/sseTCsl 00yuaroiieMycsi, KOTOPbIi MpaBWIbHO TOHUMaeT
poJib ¥ MeCTO (PU3MKK B COBPEMEHHOW HayYyHOM KapTHHe MHpa (U3NUEeCKyI0 CYIITHOCTh HabJIF0iaeMbIX BO
BcenenHoli siBneHu, poib GU3MKKA B (OPMUPOBAHMM Kpyro3opa W (PYyHKI[MOHAJIbHOW TPaMOTHOCTH
yesIOBeKa ZIJIsl PellleHus] MPaKTHUeCKUX 3a/1au; TIPUMeHsIeT TI0/TyYeHHbIe 3HaHUS [jisT 00bSICHEHUS YC/IOBHMA
NpoTeKaHus (pU3NUecKUX SIBJIEHUU B MPUPOJE U [ PUHATUS NPaKTUUeCKUX pelleHHuld B MOBCeJHEBHON
JKW3HU, YMeeT OCYIIeCTB/IATh TOMCK U WCIOMb30BaHWe HH(OpMayH, HeoOxoaumou s 3¢ GheKTHBHOrO
WCTIOJIHEHUsT TPOo(eCcCUOHANBHBIX 33/jad, Mpo(ecCMOHATBHOTO U JIMUHOCTHOTO PpasBUTHS, JIOTUYECKU
y3jiaraeT TOJlyueHHble TeOpeTHUuUecKue 3HaHWs. BBIMONMHWA 3ajjlaHue T0/IHOCTBI0 CaMOCTOSITE/IBHO.
MpaBWIBHO U KOPPEKTHO pelleHo 7-9 3afjaHnij;

4 fa1a OIeHKa «XOPOILO» — BBICTAB/ISIETCS] 00yUaromemMycsi, KOTOPBIM 10 CyIIeCTBY OTBeuaeT Ha
TOCTaB/IeHHbIe BOIPOC, C HEeOOJBIIMMU TIOTPeIIHOCTSMH TIPUBOJUT (OPMYJTUPOBKU OIpe/iefieHul, B
OTBeTe [OIyCKaeT HeOosblive MpoOesbl, He MCKaKalollye ero COZep’KaHWs. MPAaBUIbHO W KOPPEKTHO
pellieHo 5-7 3a/laHui;

3 GasIa olleHKa «y/JOBJIETBOPUTEIBHO» — BBICTAB/IAETCS OOyuaroIeMycsi, KOTOPbIM He COBCEM
TBEp/I0 B/aZileeT MaTepuajoM, MPU OTBeTax JOMyCKaeT Ma/oCyIleCTBEHHbIe MOrPeLIHOCTH, HWCKa)KeHUs
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JIOTUYECKOU T0C/Ie[j0BaTe/IbHOCTH, HETOUHYIO apryMEHTAl[Mi0 TeOPeTHUECKHMX TO/I0XKeHUMH, UCIBIThIBAeT
3aTpy/JHEeHUs TIPU U3/I0KeHUU MaTepuasia. BbICTAB/ISIETCS CTYIEHTY, eC/TU TIPaBHJIbHO U KOPPEKTHO PeIleHo
3-5 3a/1aHu;

2 6a/Iy1a — BBICTaBJISIETCS 00YYaroIIeMycsi, KOTOPbI He COBCEM TBEP/O BJaJieeT MaTeprasioM, TPy
OTBeTax [OMYyCKaeT MaJIOCyI[eCTBeHHbIe MMOrPEIHOCTH, WCKa)KeHUsl JIOTUUeCKOH I0C/Ie/[0BaTe/IbHOCTH,
HETOUHYIO apTyMEHTAL[UI0 TeEOPETUUECKUX TI0JI0’KEHUH MPaBUIbHO Y KOPDPEKTHO MeHee 33alaHui.

Hwke 2 6asioB o1jeHKa 00y4JaroleMycsi He BbICTaBJISIeTCSI.

Paspen 4 Kose0auus ¥ BOJTHBI
KoHTponvpyembie KoMneTeHUM (3HaHUsA, yMeHus): 31,32,33, 34,Y1,¥Y2, B1, B, JIPo5, JIPo7, JIPo9

Tema 4.1 MexanuuyecKue Ko/ie0aHusA
IIpakTHUYecKoe 3aHATHE
Llesb: pacCMOTpPEeTh METO/IbI PeIlIeHHs 3a/jau Ha UCI0/Ib30BaHKe OCHOBHBIX 3aKOHOB TE€MbI
[puMepkl 3aja4 110 TeMe: MaTeMaTH4eCKHii MasTHUK, Pe30HaHC

MaTemaTtuueckrii MasiTHUK

1. Bo CKOJIBKO pa3 M3MEHHUTCS YacToTa KosiebaHWii MaTeMaTHUeCcKoro MasTHUKA TPY YBeJTUNUeHUU JJTHEI
HUTU B 3 pasa?

2. [lea mMareMaTHUeCKMX MasTHUKAa C TepuojiaMu KomebaHuii 6 U 5 C COOTBETCTBEHHO O/HOBPEMEHHO
HauWHAIOT KojebaHUWs B OfWHAKOBBIX (hazax. Uepe3 Kakoe HavMeHbIllee BpeMsi UX YTJIbl OTKJIOHEHUS U
HarpaBJ/ieHusl IBY)KeHUsI CHOBA OyyT O/IMHAKOBBIMU?

3. KakoBa /JjlMHa MaTeMaTH4eCKOro MasiTHUKA, COBepIIaroIiero kKoysebanus o 3akoHy x=0,04cos(2t+0,8)
(m)?

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

5. MarepuasibHasi TOYKAa COBepIlaeT rapMoOHUYecKue KosiebaHus. Ecii mpu HeM3MeHHON aMIuITy[e
yBeJIMUMTh YacTOTy KosjiebaHWII B JiBa pa3a, BO CKOJBbKO pa3 H3MEHUTCS MaKCHMa/lbHOe 3HaueHue
BO3BpAlLLIAOIIel CUJIbI, IeMCTBYIOLLEH HAa TOUKY.

Pe3onanc
6. Ilpy Kakol CKOpOCTH Toe3/la MasiTHUK JyiiHOW 10 cM, TioJBellleHHbI B BaroHe, 0COOeHHO CHUIBHO
packauuBaeTCsi, eC/iM pacCTOsSIHUE MeXy CTbIKaMU pesibcoB 12,55 m?
7. Benpa ¢ BoJjol Ha KOPOMBIC/IE UMEIOT YacTOTY cOOCTBeHHBIX Kosnebanuii 0,625 I'u. Tlpu kakoi jjvHe
1ara Bozia OyzieT 0COOeHHO CH/TBHO BBITUIECKHUBAThCS, €C/IA Ye/IOBEK C Be/IpaMU JIBMXKETCS C TTOCTOSTHHOM
CKOpOCTBIO 2,7 KM/U?
8. ABTOMOOW/Ib [JBIKETCSI TI0 HEPOBHOM /IOpore, Ha KOTOPOM pacCTOsSIHUE MeXAy OyrpaMu paBHO
nipubnu3utensHO 9 M. [Tepros coGCTBeHHBIX KoslebaHui aBTOMOOMISE Ha peccopax paBeH 1,5 c. TIpu kakoii
CKOPOCTH aBTOMOOW/ISI ero Kojie0aHusI B BEPTUKAIBHOM MJIOCKOCTU CTaHYT Haubosiee 3aMeTHBIMU?
9. TpakTop OCTaBU/I Ha TPYHTOBOM JI0pore cCJiefibl B BUjle yriy0neHuii Ha pacctossiuu 0,3 M ApyT OT JApyra.
[To mopore ABWXKETCS aBTOMOOW/Ib Maccod 2 T, UMEIOIIUN [B€ OJUHAKOBBIE PECCOPBI >KECTKOCTbIO 44
MH/m kaxpgas. TIpy Kakoil CKOPOCTH aBTOMOOW/IsT OH OyZieT HUCTBIThIBaTh MaKCUMasibHble BepTHKaIbHbIe
packauuBaHUs?

CamocrosTebHasA padora

CamocTosTeNlbHOe M3yueHHe yueOHOTrO Marepuana. [Towick wHdoOpMaluu Mo 3aZlaHHOM TeMe B
pa3/IMUHbIX MCTOUHMKax: [IpeBpallleHuWe SHEPruM TPU TrapMOHHWYeCKUX KojebaHusix. Bo3pelicTBue
pe3oHaHca u 6Ooprba ¢ HuM. IloAroTOBKa K KOHTPOJIBHBIM HCHBbITaHUSM [Touck wuHbOpMaryu st
BbIMOJHEHUs1 WM/I3 B pas/iMyHbIX HCTOUHMKAX, CHCTEMaTU3WPOBAThb II0JIyUeHHYI0 WH(QOpPMaLUI0 |
Tipe/ICTaBUTh e€ B BU/le [0K/IaZia B MUCbMeHHOM gopme 1-2 cTp.
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ITepeueHb peKOMeH/yeMbIX TeM UHAUBU/ya/TbHOI'0 /[OMaIIHero 3a/[aHus:
WnuTepdepenuys u gudpakLys MeXxaHUueCcKrx BOJTH.
DU3MUeCKUN MasiTHUK
Pe3oHaHc nosib3a U Bpe,.
BesnurHbl, XapakTepu3yloliye MeXxaHuueckre Kosie0aHusl.
KosebarenbHble CUCTEMBI.
MexaHnyeCcKrl pe30HaHC.
MHCTPYKIUA N0 BHINIOJTHEHHIO:

1. Pabota BBITIO/THSETCS CAMOCTOSITENTBHO.
2. Vcrnonb30Bath crieljianbHy0 IUTePaTypPy U UHTEPHET-UCTOUHUKH.
Kpurepuu onjeHku:
1,5 6as1a — BeICTaB/IsieTCst 00yuaroIeMycsi, KOTOPbIA MPaBUIBLHO MOHUMaeT POJib U MeCTO (PU3UKU
B COBPEMEHHOM HayuHOW KapThHe MHUpa (U3UYECKYI0 CYIITHOCTb Hab/o/jaeMbIX BO BceneHHOU sIB/IeHUM,
poib (U3MKKA B (POPMUPOBAHMM KPYro3opa M (PYHKLIMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [Jisl pelleHust
MIPAKTUYECKHX 3a7iau; TIPUMeHsIeT TI0JTyYeHHbIe 3HaHUS /1J1s1 0ObSICHEHUS YCIOBUH MPOTEKAaHUS (PU3UUECKUX
SB/IEHUM B TIpUPOZe W [/ TIPDUHATHS TNPAaKTUUeCKWX peIlleHWH B TIOBCEJHEBHOM JKW3HU, yMeeT
OCYILL[ECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(OpMaL, HeoOXoaumon a1 3¢(deKTHBHOrO HCIIOHeHUs
npoeCcCUOHANBHBIX ~ 33Jau, Mpo(ecCUOHATbHOIO W JIMUHOCTHOTO PpasBUTHSL, JIOTUUECKW U3Jaraer
T0JTyYeHHbIe TeopeTHYeCcKre 3HaHusl.

1 6ann — BbicTaBisieTcss obOyuaroiieMycsi, KOTOPBIA TI0 CYII[eCTBY OTBeYaeT Ha I1OCTaB/ieHHbIe
BOIIPOC, C HEOOJBIIMMH TIOTPELTHOCTSMU TPUBOAUT (HOPMY/IMPOBKH OTIpejie/ieHNi, B OTBETe JIOMyCKaeT
HebosibIMe TTpo0esibl, He MCKa)KaroIle ero Co/lep>KaHusl.

Hwxke 0,5 6asta olieHKa 00y4aroiemMycsi He BHICTaB/ISIETCH.

kW

Tema 4.2 J/1IeKTpOMarHUTHbIE Ko/1e0aHus
IIpakTHyeckoe 3aHATHE
Lenb: paccMOTpeTh MeTO/IBI pellleHHs 3a/ia4 Ha UCII0/Ib30BaHhe OCHOBHBIX 3aKOHOB TeMbl

[Ipumepsl 3az1au 110 TeMe: AKTHBHOe COIpOTHBIIeHHe. KOoHleHcaTop U KaTyllKa B Liely [lepeMeHHOr0
ToKa. TpaHc(opmaTopsbl.

AKTHBHOe CONPOTHUBJIEHUE.

1. BonbTMeTp, BK/IIOUEHHBIM B Lielb IIePeMEHHOrO TOKa, IOKa3blBaeT HarpsbkeHune 220 B, a
amriepmeTp — ToK 10 A.YeMy paBHbI aMIUIUTY/HbIe 3HaUEHUS U3MepseMbIX Be/TMUUH?

2. Pamka BpaijaeTcs B O4HOPOJAHOM MarHUTHOM mnosie. D1C MHAYKLMY, BO3HUKAKOLLAsd B paMKe,
M3MeHsieTcs 110 3aK0oHY e=80sin25mt. Onpezesiite BpeMst OIHOTO 000pOTa paMKH.

3. Cusia TOKa B KosiebaTeTbHOM KOHTYpe u3MeHsieTcst 1o 3akoHy I =0,4sin(400nt) (A). Onpenenure
€MKOChTb KOH/IeHCaTopa B KOHTYpe, eC/Ii UHAYKTUBHOCTb KaTyILlKU paBHa 125 MI'H.

4. YeMy paBHa amIuIMTyJa CHAJIbl TOKA B LleNU MepeMeHHOro Toka yactorou 50 ['n, copeprkaieit
T10C/Iel0BaTe/IbHO COeIMHEHHbIe aKTUBHOe cornpoTuBieHrve 1 KOM u KoHgeHcaTop eMKOCTH C = 1 MKD,
eC/IM IeMCTBYHOLLlee 3HaUeHUe HalpsKeHUsT CeTH, K KOTOPOM MOJK/II0YeH y4acToK Liernu, paBHo 220 B?

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

KoHgieHcaTop 1 KaTyllKa B Lielu [lepeMeHHOr0 TOKa.

6.B ceTb mepemMeHHOro TOKa BK/IFOUYEHBI IOC/IeZ0BATeNbHO KaTylKa WHAYKTUBHOCTBIO 3 MI'H u
aKTUBHBIM corpoTus/eHrueM 20 Om u KoHgeHcaTop eMKOCTEI0 30 MK®. Hanpsokenue Uc Ha KOHZieHCaTope
50 B. Ompenenure HampsbkeHWe Ha 3aKUMax Liel, TOK B L{ely, HallpsyKeHWe Ha KaTyllKe, aKTUBHYH0 U
PEaKkTUBHYIO MOLLHOCTb.
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7. B Uenu Kak TM0OKa3aHO Ha CXeMe, TMOJK/IIOUEHbI KaTyllKa, KOH/JEHCAaTOp U PpPe3UCTOpHI.
WNupykTtuBHOCTL Karywiku — 15 MI'H, emkocte KoHfeHcatopa 20 Mk®, R1=10 Owm, R2=30 Owm.
Hanpsikenve ucrounvka 100 B, yactora 100 I'i. Onpenendts TOKM B LieNM, aKTUBHYIO, PEAKTUBHYIO U
TIOJIHYIO MOLHOCTb B LieTH.

TpaHcgopmartopsl.

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

9. INepBuyHas 0OMOTKa 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. Onpezenure
Ko3(puIeHT 1moJie3HOro JelCTBUsS TpaHCpopMaTopa.

10. HarpsbkeHrie Ha TepBUYHOM OOMOTKe TOHI>Karomero Tpancdopmaropa 220 B, momHocTs 44
Br. Onpezpenute crny Toka BO BTOPUYHON 0OMOTKe, €C/Id OTHOILIEHUS] YMC/Ia BUTKOB OOMOTOK paBHO 5.
[MoTepsimu SHEPTUM MOYKHO TIpeHeOpeyb.

11. ToHwmxaroiuii TpaHchopMaTop BK/IOUeH B ceTh ¢ HanpsbkeHreM 1000 B u moTtpebsisieT oT cetu
MorHoCTh, paBHYI0 400 Bt. Kakos KII/] TpaHcdopmaropa, ecv Bo BTOpUUHOW 0OMOTKe TedeT TOK 3,8 A,
a ko3 duimeHT TpaHcdopmaluu paBeH 10?

12. BropuuHasi oOMoTKa TpaHcdopmaropa, uMmerorrias 95 BUTKOB, NMPOHU3LIBAETCS MarHUTHBIM
TIOTOKOM, V3MEHSIOLLMCS co BpeMeHeM yepes OJIVH BUTOK 1o
3akoHy ©=0,01sin100mt®=0,01sin100mt. Hanuiumte ¢opmymny, Bblpakarouyto 3aBucuMocte JJC Bo
BTOPUYHOM 0OMOTKe OT BpeMeHH.

CamocrosTenbHas padora

CamocTosiTenlbHOe U3ydyeHHe yuebHOro marepuana. [Towck uHdopMaluu 1Mo 3aZlaHHOM TeMe B
pa3/IMyHbIX HCTOYHMKAX: [loAroToBKa K KOHTPO/JBbHBIM HCHbITaHUsAM [lonck wuHbopMaimu s
BbIMoJiHEHUs WM/I3 B pas3/MyHbIX HCTOUHMKAX, CHCTEMaTU3MpOBAThb IIOJIyUeHHYI0 WH(QOpPMaLUI0 |
Tipe/ICTaBUTh e€ B BU/le [0K/IaZia B MUCbMEHHOM gopme 1-2 cTp.

ITepeyeHnb peKoMeHAyeMbIX TeM HHAMBH/Ya/IbHOI'0 JOMAIlIHero 3a/JaHus:
AHanorust MeXx1y MeXaHHUeCKUMH U 3/IeKTPOMarHUTHBIMU KOJIe0aHUSIMU.
Pe30HaHC B 5/1eKTPUUECKOM LIeMH.
["'eHepupoBaHue 3/1eKTPUUECKON SHEPIUH.
TpaHcgopmartopsl.
[Tpon3BoACTBO 1 Nepefjaya 371eKTPO3HEepPIUH.
VICTOYHUKY SHEpruu.
MHCTpYKIMA 10 BBINIO/THEHHUIO:
1. PaboTa BBINOHSETCS CaMOCTOSITeTBHO.
2. Vcnonb30Bath CrieljuanbHyIo IMTepPaTypy U UHTePHET-UCTOUHUKH.
Kpurepumu onjeHku:
1,5 6anna — BeiCTaB/sIeTCS 00yJAIOIIEeMYCsi, KOTOPBIN TPaBU/IBHO TTIOHUMAET POJib U MeCTO (DU3UKU
B COBpEMEHHOM HayuHOW KapThHe Mupa (M3WYeCKyr CYIIHOCTb Hab/toJjaeMbIXx BO BceneHHOU siBieHUM,
ponb ¢u3MKKA B (OPMUPOBAaHUM KPyrosopa M (PYHKL[MOHATbHOM I'PDaMOTHOCTH 4YesiOBeKa /ISl pelLleHUs
MPaKTUYeCKUX 3aZiau; TPUMeHsieT TI0JTyYeHHbIe 3HaHUs /il 00bSICHeHUS YCIOBUI MPOTeKaHUsT PU3NUeCcKrX
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ABJIEHUH B TIPUPOJe W /s TIPUHATUS TPAKTUUYECKHUX pelleHWHd B TOBCEJIHEBHOH JKHU3HH, yMeeT
OCYIIIECTB/IIT TIOMCK M HCIIO/Ib30BaHWEe WH(OpMaIyi, HeobXoaumor [yisi 3()GhEeKTUBHOTO WCTIOHEHHs]
npodeCCUOHAMBHBIX ~ 337]a4, TPOPECCHOHATBHOTO U JIAUHOCTHOTO — Pa3BUTHSI, JIOTUYECKW W3/laraet
TI0/TyYeHHbIE TEOPETHUECKHE 3HAHMUSI.

1 6amn — BbicTaBisieTcss 00ydaromeMycsi, KOTOPBIA IO CYILECTBY OTBeYaeT Ha IOCTABJIEHHbIE
BOIIPOC, C HEDOJBIIMMU TIOTPEIIHOCTSMHU TIPUBOAUT (OPMY/IHUPOBKU ONpee/IeH!i, B OTBETE [OMyCKaeT
HebosIbITIMe TTPO0OeTbl, He UCKaXKaOIIe er0 CO/IeP>KaHus.

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

Tema 4.3
MexaHu4yeckue U 3/IeKTPOMarHMTHbIE BOJTHbI
IIpakTHyeckoe 3aHATHE
Lenb: paccMOTpeTb MeTO/IbI PellleHHs 3a/iau C UCII0/Ib30BaHKeM OCHOBHBIX 3aKOHOB TeMbl

[TpumepsI 3a7au 110 Teme: [lmiHa BostHBL. CKOPOCTB BOJTH. D/IeKTPOMAarHUTHbIE BOJTHBL

[vHa BosmHbL. CKOPOCTH BOJH.

1.Paguocrannus paboraet Ha yactoTe 12 MTI't. KakoBa /i/iiHa M3/1y4aeMbIX pPaZiIMOBOJTH?

2.0n1eKTpOMarHuTHasi BOJIHA € 3eM/d jojetaeT 10 Mapca 3a 3 MuHyThl M 6 cekyHZ. KakoBo
paccrosinue 1o Mapca?

3. Ha KakoM pacCTOSIHUM S OT aHTeHHbI paiioyIoKaTopa A HaXoJUTCs 0OBEKT, e OTPayKEHHBIN OT
HET0 pa/InOCUTHAJT BO3BPATH/ICS 0OpaTHO uepe3 MPOMeXKYTOK BpeMeHH T = 200 MKC?

4. OrmpefenuTtb [JIMHY 3/IEKTPOMarHUTHBIX BOJMH B BO3/yXe, H3J/lyuyaeMbIX KoJiebaTe/sbHbIM
KOHTYPOM C eMKOCTbI0 3 H® u uHAyKTUBHOCTBIO 0,012 ['H. AKTUBHOe COINpPOTUB/IEHHEe KOHTypa IPUHATH
PaBHBIM HYJIIO.

5. B KakoMm Apara3oHe ZJTHH BOJTH MOXKET paboTaTh MPUEMHHK, eC/ii EMKOCTh KOHJIEHCAaTopa B ero
KosnebaTesbHOM KOHTYpe TiaBHO u3MeHsiercst oT C1 = 50 n® go C2 = 500 n®, a UHAYKTUBHOCTb KaTYIIKH
rocTosiHHa U paBHa L = 20 MxI'H?

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

7. T'onmocoBble CBSI3KK TieBIIa, TIOOLIEr0 TeHOPOM (BBICOKMM MY)KCKHM TOJIOCOM), KOJIeOJIOTCS C
yactotor ot 130 o 520 I'u. OnpegenvTe MakCUMaJIbHYI0 U MUMHUMA/IBHYIO [UIMHY M3/ydaeMOU 3BYKOBOM
BOJIHBI B Bo3yxe. CKOpOCTb 3ByKa B Bo3ayxe 330 m/c.

8. [lnvHa oKeaHMUeCKOUW BOJIHBI cocTassisieT 270 M, mepuog, coctaBaseT 13,5 ¢. Onpegenvre CKo-
POCTb pacIipoCTpaHeHUs BOJIH.

9. Ompezenure, BO CKOMBKO pa3 OyzeT OT/IMUaThCS [/TMHA 3BYKOBOM BOJIHBI TIPU T€pPexoie U3 BO3-
JIyxa B Bogly. CunTaTh, YTO CKOPOCTb paclpoCcTpaHeHus 3ByKa B Bo3ayxe 340 m/c, B Boge 1450 m/c.

OJeKTPOMarHUTHbIE BOJTHBI.

10. OnpeienUTh AJIMHY 3/1€KTPOMAarHUTHBIX BOJIH B BO3/IyXe, U3/IyuaeMbiX Koje0aTeTbHbIM
KOHTYPOM C eMKOCTbIO 3 H. @ ¥ uHAYKTUBHOCTEIO 0, 012 I'H. AKTHBHOe COIIPOTHUBI/IEHHe KOHTYpA [PUHATh
PaBHBIM HYJIIO.

11. KonebarenbHbIN KOHTYP U3/Ty4aeT B BO3ZyXe 37IeKTPOMarHUTHBIE BOJIHBI AMHOU 300 M.
OnpeznenuTb UHAYKTUBHOCTH KOJiebaTeTbHOTO KOHTYpPA, eC/Id ero eMKOCTh paBHa 5 MK. @. AKTHBHOe
COIPOTHBJIEHME KOHTYpPa He YUMTHIBATh.

12. Ha KaKyto JJTMHY BOJTHBI Oy/leT pe30HUpOoBaTh KoJyiebaTe/lbHbIM KOHTYP, B KOTOPOM
VH/JYKTUBHOCTB KaTyIIKU 8 MK. ['H, a eMKOCTb KOHZeHcaTopa 20 HD

13. PapuonepesaTurk paboraet Ha uactoTe 6 MI'l. CKOMBbKO BOJIH YK/IabIBaeTCs HA PaCCTOSTHUM
100 KM 10 Hampas/IeHHIO PACIIpOCTPaHEeHUs paJluOCUTHaIA.

14. PaguosiokaTop paboTaeT B UMITY/IbCHOM pexkuMe. YacToTa nmoBTopeHus ummy/abcos 1700 T,
JyuTenbHOCTL nMynbca 0, 8 Mkc. HallTi MakcMMasibHYI0 1 MUHUMAJTBHYIO JaTbHOCTb 00HAPY>KeHUS L{e/Tn
JlaHHBIM JIOKaTOPOM.
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CamocrosTenbHas padora
CaMocTosTeNbHOe M3yueHre yuebHOro Matepuasna. [1oMck MHGOPMALMHY 10 3aJlaHHON TeMe B Pa3MuHbIX
WCTOYHHKAX: 3BYKOBBbIE BOJIHBL. YJIbTPAa3BYK U €r0 KCIO/b30BaHUE B TEXHUKE M MeAWLMHE. [IpUHIUTIBI
PaIMOCBA3U U TesieBU/ieHusl. [10roToBKa K KOHTPOJIbHBIM UCTIBITAHUSM.

Komnaekm npumepHbix 3ad0aHutl 0151 KOHMPO/AbHOU paGombl
1o pa3zeiny (Teme): Konebanus

Bapuanr Ne 1

1. [JaiiTe orpesieneHre MOHITUIO KomeOaHMs.

2. YTo Takoe aMIUTUTYZIa KOieOaHUA?

3. Hanmite dhopmymny /st IMK/IMYEeCKOM YaCTOTh CBOOOHBIX He3aTyXarolux KosiebaHui
MPY>KUHHOI'O MasiTHUKA.

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

5. OT KakuX TapaMeTpOB 3aBUCUT aMITIUTY/la CBOOOHBIX KOJIeOAHUH CUCTEMBI?

6. Uto Takoe Bo3Bpaujatomas cuna? Ha uto BausieT BU/, 3aTyXaroweil CUsbI?

7. UeMy paBHO peakTHMBHOe CONPOTHUB/IeHKe [10C/Ie/l0BaTe/IbHOI0 3/IeKTPUYEeCKOro KOHTypa Ipu
pe3oHaHce.

8. [laiiTe ompesiesieHre PEAKTUBHOTO COMPOTUB/IEHMUS.

9. Tesno coBepiiaeT KosiebaHusi Ha TIPY>KKHE, eC/IM Tlapasl/ie/IbHO K UMeroILecst MpyKUHe
TIPHCOeIMHATS ellfe OHY MPY)KUHY TaKOH ke )KeCTKOCTH. HaliTH reprof KosiebaHMii CCTeMBI.

10. MokeT i1 TIPOMCXO/IUTh PE30HAHC B 37IeKTPUUECKOM KOHTYpe TIPU HaJIMuuy OOJbIIOr0
aKTUBHOTO compoTuBieHus? OTBeT 000CHYMTe.

Bapuant Ne 2

1. [aiiTe orpeseneHye BbIHYK/I€HHBIM KOJIe0aHUSIM.

2. Yto Takoe yacToTa KoyiebaHu?

3. Harummre dopmysty /A7s CBSI3U Tieprio/ia Kojie0aHu C 4aCTOTOM (HeLUK/INIeCKOM).

4. OT yero 3aBUCHT aMIUIUTY/a BbIHY)KJ|EHHBIX KolebaHui MaTeMaTHyeCcKOro MasiTHUKaA.

5. Ha uro noBnmsieT n3MeHeHHe HaualbHOW (a3bl KomeOaHuil CUCTeMBI?

6. Kakoe ycyioBre i BO3Bpalljarollield CU/bl [JO/KHO BBITIOMHATBCS, UTO Obl KonebaHusi Oblnu
rapMOHUYECKUMU?

7. Kak cBsi3aHbI (pa3bl 3apsifia Ha KOH/leHcaTope 1 CU/la TOKa B LieNy [lepeMeHHOro ToKa?

8. 3anuimre dhopmymy /75 TIOJHOTO COMPOTUBIIEHHS 3/IEKTPUUYECKOT0 KOHTYpa.

9. Marematnueckuii MasiTHUK coBepIllaeT KosjebaHus, ec/iM YKOPOTUTb HUTh MoJBeca B 2 pasa,
Kak

M3MEHHUTCS YaCToTa COOCTBEHHBIX KojiebaHuii?

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

Bapuant Ne 3

1. [aiiTe onpefiesieHre aBTOKOIeOaHUSIM.

2. Uto Takoe meproz KoyiebaHuiA?

3. Hanuiute dopmysy /s LUKIMYECKOM YaCTOThI CBOOOJHBIX He3aTyxaroluii KosebaHui
MaTeMaTU4eCKOro MasiTHUKA.

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

5. OT KakKuX NTapaMeTpPOB 3aBUCHUT aMIUIUTYZA BbIHYK/IeHHbIX KOJie0aHU CUCTeMBI?

6. [louemy g/ co3ZaHUsl TapMOHUYECKHMX KosiebaHMM B cucTeMe Heo0XOAUMO, 4YTOOBI
OTKJIOHEHHEe OT TI0JIOXKEeHHsI PAaBHOBECHSI OBLIIO MaJibIM?

7. Kak cBsizaHbl (pa3bl HamnpsUKeHWsT Ha AakTMBHOM COMNPOTHB/AEHWH M CUla TOKa B LeNH
riepeMeHHOro Toka?

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

9. Ec/ii Maccy TIpy’KUHHOTO MasiTHUKA YBEJIMUMTD B 4 pa3a, KaK M3MeHUTCS YacToTa KosiebaHmiA?
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10. MoxxeT /M TIPOUCXOAUTH PEe30HAHC B 3/IEKTPUYECKOM KOHType TMpU OTCYTCTBUMU
KoHZieHcaTtopa? OTBeT 000CHYMTe.

Bapuant Ne 4

1. [JaiiTe oripesiesieHre 3aTyXaroLUM KoreOaHUsIM.

2. Yto Takoe HauanbHasi a3a KosebaHuit?

3. Harmiute ¢opmyny pJisi repuofia CBOOOAHBIX He3aTyXarollud KojebaHWM MpPY)KUHHOTO
MasiTHUKA.

4. OT uero 3aBUCHUT YacTOTa CBOOOJHBIX KOseOaHU MaTeMaTUueckoro MasiTHUKa?

5. OT KaKuX TlapaMeTpPOB 3aBUCUT UaCTOTA BBIHY)KJ€HHBIX KOIe0aHUH CCTEMBI?

6. Kak n0o6utbcsi Haubosblliell aMIUIUTy[bl BBIHY)KJEHHBIX KoJjiebaHWi TpU HaWUMeHBIINX
3aTpaTax SHepruu?

7. Kak cBsi3aHblI (pa3bl HaNpsyKeHHs1 Ha KaTyIIKe M CUJla TOKA B Liely NepeMeHHOro ToKa?

8. 3anummre dhopmyny [/1s1 HaXOXK/IeHUs] UHAYKTUBHOT'O COTIPOTUBIIEHUSI.

9. Kak MO>KHO JOOMTBCSI pe30HaHCa TIPY)KUHHOTO MasiTHHUKA?

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

Bapuanr Ne 5

1. [JaiiTe orpesieneHre rapMOHUUECKUM Kojie0aHUsIM.

2. UTo Takoe MaTeMaThueCKU MasiTHUK?

3. Harmite dhopmyny Aisist CBSI3U epuofia KoneGaHu ¢ LIMK/IMUeCKOW YacTOTOM.

4. OT yero 3aBUCHT aMIUIUTY/la BBIHY>K€HHBIX KOeOaHUI MaTeMaTHYeCKOro MasiTHHUKA.

5. OT yero 3aBUCHT HauasibHasi a3a CBOOOAHBIX Ko/iebaHUM CUCTEMBI?

6. MO)KHO /T BU3ya/IbHO, «HA T71a3», OMPeJe/UTb SIBISIOTCS U KoyiebaHWs TapMOHUYeCKUMU?
OTBeT oboCHYyTe.

7. Kak cBsi3aHb! (ha3bl HanpshKeHUsl Ha KOHZ,eHCaTope U CUJla TOKa B LieNU TepeMeHHOro ToKa?

8. Kak cBs3aHbl (hba3bl HamNpsyKeHUSI Ha AKTUBHOM COINPOTMBAEHUM W HampsDKeHUs Ha
KOH/IeHCaTope B L{ey [IepeMeHHOro ToKa?

9. Kak MO>KHO JOOMTbCSI pe30HaHCa MaTeMaTUUeCKoro MasiTHUKa?

10. MokeT /11 IPOUCXOJUTh Pe30HAHC B 3/IeKTPUYECKOM KOHTYpe IIPU HA/IMUUUA UCTOYHUKA
MOCTOSIHHOTO TOKa? OTBeT 000CHYMTe.

Bapuasnt Ne 6

1. [aiite onpeseneHrie cBOO60OIHBIM KoeOaHUsIM.

2. Yto Takoe I[UK/IMYECKas YaCTOTa KOyieOaHuH?

3. Hanumute dopmyny f/s nepuozia cBOOOAHBIX He3aTyxarollvii KosebaHUl MaTeMaTH4yecKoro
MasiTHUKA.

4. OT yero 3aBUCHT aMIUIUTY/la BbIHY)K/|€HHBIX Koie0aHuil PY)KUHHOTO MasiTHUKA.

5. Ilpu BBINO/THEHNH KaKUX yCIOBUM KoyiebaHus B cricTeMe OyyT rapMOHUYeCKUMU?

6. Ha uTo BNUSIOT MOTepU SHEPTUHU TPH BIHYKAEHHbIX K0/le0aHUsX?

7. 3anuiurTe GopMysy AJis HaXOXKJeHUsl CUJIbI TOKA IPU pPe30HaHCe B 3/1eKTPUUECKOM KOHTYpe.

8. Kak cBs3aHb! (Da3bl HamnpspkeHWs Ha KOHJleHCaTope M HalpsDKeHMsl Ha KaTyllke B Lielu
rlepeMeHHOro Toka?

9. Uto BusieT Ha U3MeHeHHe HayaabHOM a3kl KosiebaHui cCCTeMbI?

10. MoseT /1 NPOUCXOLUTb PE30HAHC B 3JIGKTPUUECKOM KOHType IIpU OTCYTCTBUM KaTyLLIKU
UHAYKTUBHOCTH? OTBeT 000CHYyMTe.

Kpurepumu onjeHku

5 0a/yI0B OIleHKa «OTJIMUHO» — BBICTaB/sseTCsl 00yuarolieMycsi, KOTOPbIM MpaBW/IbHO TOHUMaeT
pO/Tb U MeCTO (PM3UKU B COBPEMEHHOW HayYHOW KapThHEe MUpPa (U3UUYECKYHO CYI[HOCTh HabJIF0/JaeMbIX BO
BcenenHoli siBneHui, ponb ¢GU3MKKA B (OPMUPOBAHMU Kpyro3opa M (PYyHKI[MOHAJIbHOW TPaMOTHOCTH
yesIOBeKA JIJIsl PellleHus] PaKTUUeCKUX 3a/1au; TIPUMeHsIeT TI0/TyYeHHbIe 3HaHUS i1 00bSICHEHUS YC/IOBHMA
NpoTeKaHus (pU3NUecKUX SIBJIEHUU B MPUPOJE U [ IPUHATHS NPaKTUUECKUX pelleHHuld B MOBCeJHEBHON
JKW3HU, YMeeT OCYIIeCTB/IATh TOMCK W WCIO/Mb30BaHWe HH(OpMayH, HeoOxoaumon s 3¢ GheKTHBHOrO
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WCTIOJIHEHUsT TIPO()eCCUOHANBbHBIX  3a/jau, MPO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTHUS, JIOTHUYECKU
y3jlaraeT IIOJIy4eHHble TeOpeTHUUeCKWe 3HaHWs. DBbINONHUI 3aJaHue II0/IHOCTbIO CaMOCTOSITe/IbHO.
NIPaBWIBHO U KOPPEKTHO pelleHo 7-9 3a/jaHui;

4 6a1a oljeHKa «XOpOILO» — BBICTaB/IsIETCsl 00yuaroieMycsi, KOTOpbI 10 CyIeCTBY OTBeuaeT Ha
TIOCTaB/IeHHbIE BOTPOC, C HeOOJBUIMMK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OTpeZiesieHrH, B
OTBeTe JorycKaeT HeOosbliMe Mpobesnbl, He MCKaKalollye ero CofepskaHWs. MPaBUIbHO U KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 Gana olleHKa «yJOB/IETBOPUTEHO» — BBICTaBJIsIeTCS 00OyuaroleMycs, KOTOPbIi He COBCeM
TBepAO BJlafileeT MaTepuasioM, IpU OTBeTax [OIyCKaeT MasOCyllleCTBeHHbIe IMOIPelLHOCTH, UCKaKeHUs
JIOTUYEeCKOW MO0C/Ie/loBaTe/IbHOCTH, HETOUHYH) apryMeHTalldl0 TeOpeTUUYeCKUX I0JI0)KeHWH, UCIIBIThIBaeT
3aTPy/iHeHUs IIPU U3/I0KeHUU MaTepuraJia. BbICTaBI/ISAeTCs CTY[eHTY, eC/Id IIPaBU/IBHO U KOPPEKTHO pellleHO
3-5 3a1aHui;

2 fa/y1a — BBICTaB/ISIETCs 00yUaroIIeMycsi, KOTOPbI He COBCEM TBep/O BiaJieeT MaTeprasaoM, TIpu
OTBeTax [OIMyCKaeT MaJOCYyILlleCTBeHHbIe IMOTPelHOCTH, WCKaKeHWs JIOTMUeCKOW IOocC/e/j0BaTe/lbHOCTH,
HETOUYHYIO apryMeHTal|M0 TeOPeTUUeCKHX I0JI0’KeHUH NTPaBU/IbHO U KOPPEKTHO MeHee 33a/laHuH.

Huke 2 6a/10B oLleHKa 00yuarol{eMycsi He BbICTaBJIsIeTCS.

Pazgen 5 OnTuka
KoHTponupyemble KomreTeHLWH (3HaHUS, yMeHUs): 31,32,33, 34,Y1,Y2, B1, By, JIPo5, JIPo7, JIPo9

Tema 5.1 OniTuka
IIpakTHueckoe 3aHATHE
Llesib: pacCMOTpPeTh MeTO/IbI PellleH s 3a/jau Ha UCT0/Tb30BaHWe OCHOBHBIX 3aKOHOB TEMBbI
[TpuMepsI 3a/1a4 110 TeMe: 3aKOHBI OTPaKeHHs U NpeJioM/ieHust ceeta. [ToctpoeHue B miH3ax. Popmysia TOHKOM
yuH3bL. MIHTepdepeHiys cBeta. [rdpakiys cBeta. CBeTOBbIE BOTHbI

3aKOHbI OTPa’KeHMsI U [Pe/IOM/IeHNST CBeTa.

1. B sCHble cOnHeuHble [HU Ha 3aropoJHbIX achaabTUPOBAaHHBIX II0CCE BOJAWTENM YacCTO
HabO/roZal0T  "MUpaXKU': HEKOTOpble Y4YacTKU acanbTa, HaXOAAIIMeCs BIepeAr aBTOMAIIMHBI Ha
paccrosinuu 80-100 M, Ka)KyTcsl TOKPBITBIMU Jiy>kKaMu. [Ipy MpubMKeHUM JIy)KM HhCYe3aloT U CHOBA
TIOSIB/IIFOTCSL BIIEPeM Ha JPYTMX MecTax TPUMEPHO Ha TOM >Ke pacCTossHud. Kak 0O0BsSCHSeTCs 3TO
siB/IeHue?

2. Jlyu cBeTa maZilaeT HOPMa/lbHO Ha IpaHULy pasjesa [BYX cpei. Uemy paBeH yrosa OTpa)kKeHUs
Jiyda B rpajycax?

3. Ha HwKHel CTOpOHe TI0CKOoMapasie/ibHOM CTeK/ITHHOW M/IaCTUHKU HaHeceHa YepHWIaMU TOUKa,
KOTOpYIO0 Habstofiateslb BUAWAT Ha paccTosHuM h= 5 cM OT BepxHell moBepxHOCTU. Omnpezenure
TO/IIUHY d MJIACTUHKY, eC/Id Jiyd 3peHusi MeprieHAUKY/speH K TIOBepXHOCTH TUIaCTUHKH, IOKa3aTeslb
TIpesIoMJIeHHUs CTeK/an = 1,6. Cunratb Jine| MaJbIX YIJIOB
sin o ® tg o ~a.

4. CBeTOBOH /Iy4 MPOXOAUT B Bakyyme pacctosinve S1 = 30 cM, a B IpO3payHOM >KUJKOCTH 3a 3TO
)Ke Bpems paccrosiHue S2 = 0,25 M. OnpezennTe roKasaresib IpejioM/IeHUS )KUIAKOCTH.

[TocTpoennie B mH3ax. PopMysia TOHKOM JIMH3bL
5. Cucrema COCTOUT U3 JIBYX JIMH3 C OJUHAKOBBIMHU 110 MOAY/TH0 (POKYCHBIMU paccTosiHusIMU. OffHa
u3 MH3 cobuparomasi, Apyrasi paccerBaromiasi. JIMH3BI pacrosoKeHbl Ha OZHOM OCH Ha HEKOTOPOM
pacCTosiHUM ApYyr OT jpyra. M3BecTHO, YTO eC/d TIOMEHSATb JIMH3bl MeCTaMH, TO [IeMCTBUTE/IbHOe
n3obpaxenue JIyHbl, [aBaeMoe 3TOU cucTeMol, cMectuTcs Ha | = 20 cm. HaiiguTe dokycHoe paccrosiHye
Ka)KZI0M U3 JIUH3.
6. CobOwupatolriass /JMH3a [laeT Ha HSKpaHe H300pakeHHe S™ CBETAIEMCS TOUKH S, jexaled Ha
IJIaBHOW ONTUYeCcKoW ocu. Mexxay JIMH30M U 3KpaHoM Ha pacctosiHuu d = 20 €M OT 3KpaHa MOMeCTH/IU
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paccerBaromyo smH3y. OTOABUTAs SKPaH OT pacCeMBaroOllel JMH3bI, MOy HOBOe M300pakeHue S™
cerswelics Touku S. Ilpy 5TOM paccTosiHMe HOBOIO IOJIOKEeHUsl KpaHa OT pacCerBarolled JIMH3bI
paBHo f = 60 cMm.

7. Onpepenute (oKycHoe paccrosiHve F pacceuBarolljeli JIMH3bI M ee ONTUYeCKyl CUIy B
JVONTPUSIX.

8. JIuH3y C onTUUYecKOW CWIOMN 2,5 ANTP MOMeCTUIM Ha paccTossHuM 0,5 M OT SIPKO OCBeLLEHHOT0
nipeaMeTa. Ha KakoM pacCTOSIHUM C/ieflyeT TIOMeCTUTh 9KPaH, UTOObI YBHU/eTh Ha HEM UETKOe M300pakeHne
npegMera?

9. CaeTliLjasics TOYKA JIEXUT B IJIOCKOCTH, MPOXOJsILel yepe3 NBOWHOW (POKYC TOHKOMW JIUH3bI, Y
KOTOPDOM YyKa3aHa TIJlaBHas oONThueckas ocb. OrnpefenuTe, Kakasg W3 ueTblpeX TOUEK Ha uepTexe
COOTBETCTBYeT MPAaBUbHOMY N300paKEHUIO CBETSIIeHCs] TOUKH.

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

VHrepdepeHys cBeTa.
11. B onbiTe FOHra /iBa KOrepeHTHBIX UCTOYHMKA S1 M S PacIo/io)KeHbl Ha pacCcTosiHuM d = 1 MM

Zpyr ot Apyra. Ha paccrosinuu L = 1 M OT MCTOYHMKA TTOMelLljaeTcs 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 unTepdepeHiOHHas KapTHHA 110 Mepe y/iaieHus OT cepeZiiHbl Pa3MbIBaeTCs,
v 1ipu k = 4 mosiockl ucue3aroT. [Touemy?

Oudpakiys cBeta.
13. OudpakiyoHHas pelleTka, MOCTOsHHas KoTopod paBHa 0,004 MM, ocBelljaeTcsi CBETOM C

JMHOM BoJiHBI 687 HM. Iloj KakMM yr/ioM K pelleTKe HY)KHO TIPOBOJUThL Hab/tofieHre, YToObl BUJIETh
n300pakeHHe CrIeKTpa BTOPOTO MOPSi/IKa.

14. Ha audpakiMoHHY0 pelieTky, uMeronyto 500 mTpuxoB Ha 1 MM, TlafilaeT MOHOXpOMaTUUeCKUi
cBet AmuHOW BosHBI 500 HM. CBeT majjaeT Ha PelieTKy MepreHAUKy/sIpHO. Kakod HanOOoJIbIINI MOpsiioK
CrieKTpa MOXKHO Hab/toaTh?

15. udpakijoHHas pellieTka pacro/ioyKeHa fapasienbHO 3KpaHy Ha paccrosHud 0,7 M OT Hero.
Omnpefenyte KOMMUECTBO LITPUXOB HA 1 MM A1 3TOW AU(PAKLMOHHOM pelleTKH, ec/v MPpU HOPMa/bHOM
naZieHM Ha Hee CBETOBOrO TMyuyKa C JJIMHOM BOHbI 430 HM mMepBbiM AUGPAKIMOHHBIM MaKCHUMyM Ha
5KpaHe HaxOJUTCS Ha PaCCTOSTHUU 3 CM OT L|eHTpa/lbHOW CBeT/I0M MoJockl. CUMTaTh, UTO Sing ~ tgo.

CBeToBbIe BOJIHBI

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

17 Cget mowHocTh0 0,5 KBT ¢ guHOM BosHbI 20 HM TafjaeT NMepneHAuKY/IsIpPHO K MOBEPXHOCTH
ryioiageio 100 cM2. CKo/IbKO (POTOHOB eXXeceKyHZHO MajjaeT Ha 1 cM2 3ToM MOBepXHOCTU?

18. Ha nactuHKy, KoTopas otpakaer 70 % u morsiowaer 30 % rmajaroniero cBeTa, KakAYrO
CeKyHly neprieHZuKy/sspHO nozatoT 3 * 1020 ogvHaKoOBbIX (DOTOHOB, KOTOPbIe OKa3bIBAlOT Ha IJIACTUHKY
nevictBue cusot 0,675 MkH. Onipesienute A/1MHY BOJTHBI NaZatoIero CBeTa.

CamocrosTenbHas padora
CamocrosTenbHOe M3yueHHe yueOHOTro mMarepuana. [louck nHdopMaluu o 3aJjJaHHOM TeMe B Pa3/InUHbIX
vcToyHukax: Bugpl msnyuenuid. Jcrounuku cBeta. Cnektpbl. CrneKTpaibHbIM aHam3. Buipl CrieKTpoB.
WudpakpacHoe, ynbTpadroneToBoe, peHTTeHOBCKOe u3nyueHre. [1lkana snekrpoMarHATHBIX BO/H. [1oAroToBKa K
KOHTPOJIbHBIM HCIBITaHUSIM
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Komnaekm npumepHbix 3ad0aHutl 0151 KOHMPO/AbHOU paGombl
1o paszeny (Teme): I'eomempuueckas onmuka

Bbuner 1

Ha pucyHke nopucoBaThe HeZjOCTaroL1e /1JIst
TOCTpOeHus N300pakeHust IMHWY, yKa3aTh KaKasi TMH3a U a
oxapaKTepu30BaTh, MoyuyeHHOe n3o0pakenue. (Lndpamu A
o0o3HaueHsbI: 1- pemeT, 2- n3obpakeHue.) ,'__ 2

1. Kakas nmuH3a sSBsieTcst cCobuparorieit?

2. Hanummre ¢popmyny TOHKOW JIMH3bI.

Ha paccrosinuu 40 cM OT pacceMBarolLLeil IMH3bI ¢ POKYCHBIM paccTosiHreM 20 cM moMellieH npefiMerT.
Haiitu BbICOTY IpeJMeTa, ec/ii BbICOTa U300pakeHUs, laBaeMoro riH30i 1 cM? Kakoe 370 Oyzer
n3obpaxeHue?

Buner 2

Ha pucyHke noprcoBaTb
HeJ/loCTarolue il IOCTPOeHHsI
n300paKeHus IMHUY, YKa3aTh KaKas JIMH3a \{-‘
Y OXapaKTepu30BaTh, [I0TyYeHHOe F
n3zobpakenue. (Llnudpamu 0603HaueHbI: 1-
npefiMeT, 2- u3obpakeHue.)

1. Yro Takoe ¢okyc cobuparorrieii uH3b1. Kak ero Haittu?
2. YTo Takoe onruyeckast Cuia JMH3bI?

Ha paccrosauu 30 cM oT cobuparoreii JIMH3bI ¢ (OKYCHBIM paccTosiHMeM 15 cM momelleH
npeamer BbicOTOM 10 cm. Halit BbICOTY wu300pakeHusi fAaBaeMoro muH30k? Kakoe 310 Oyger
n300pakeHue?

buner 3

Ha pucyHke nopucoBaTh HeZj0CTaroIUe /1JIs1 IOCTPOeHusI
1300pa’keHusT JIMHUY, YKa3aTh KaKas JIMH3a U 0XapaKTepU30Barth,
nosiyueHHoe n3o6pakenue. (Lludpamu obo3HaueHsbl: 1-
npeaMeT, 2- u300paxkeHue. )

1. Kakast TMH3a CUMTaeTCs TOHKOM? @

2. Yto Takoe aelicTBUTE/NLHOE U300pakeHune? Korza oHO
royyaercsi?

YeMy paBHO (POKYyCHOE pacCTOsTHHUE IJIOCKOBBIMYK/IOW CTEK/ISIHHOW JIMH3bI B CKUTIHZApe, eciin
paJiuyc KpUBU3HBI ee BBIMYKJIOM MoBepxHOCTH 25 cM? [Toka3saTesb npesiomieHus ckuruzapa 1,47.

Buner 4

Ha pucyHke oprcoBaTh
He/[0CTaoLI[He /IS IOCTPOeHusT M300paykeHust
JIMHWY, YKa3aThb KakKas JIMH3a U A @
OXapaKTepH30BaTh, MOTyUeHHOe @ Y
n3obpakenue. (Llubpamu o603HaueHbI: 1-
npeaMeT, 2- u300paxkeHue. )

1. Yrto Takoe ¢hoKyc paccenBarolileid mMH3bl. Kak ero HauTu?

2. Kakoe n300paxeHre MO>XXHO HETTOCpe/ICTBEHHO HaO/M0[aTh Ha 3kpaHe? [Touemy?

Ha KakoM pacCTOSIHUM OT COOMpArOIIIel TMH3bI C OKYCHBIM paccTosiHreM 20 CM HaZl0 TIOCTAaBUTh
npeJIMeT, uTo Obl MOYUUTh MHUMOE, YBeMUeHHOe B 2 pa3a n3obpaxeHue? [IpsMoe UM TiepeBepHyTOe
TIOTYUUTCST M300pakeHHe TipeiMeTa’?
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buner 5

Ha pucyHKe 0purcOBaTh HeIOCTatOIIIUe JJis
TIOCTPOeHUs U300pa’keHust IMHUU, YKa3aTh Kakasl JTMH3a
Y OXapaKTepr30BaTh, TIOJTYUYeHHOE N300pa’keHHe.

(Indpamu ob6o3HaueHbI: 1- ipeaMeT, 2- U300pakeHue.)

1. Uto Takoe r/1aBHas Ornruyeckas ocb?

2. Tlo kakoii hopmysne MO>KHO HalTH (hOKyCHOe @
paccTosiHue TOHKOM JIMH3bI, eC/TU U3BeCTHBI Pa/InyChl
KPUBU3HbI ee TOBepXHOCTel, MoKa3aTesib TPeioM/IeHuUs
cpefibl ¥ MaTepurara TUH3bI?

Ha KakoM paccTosiHuM OT cobrparolie TMH3bI ¢ POKYCHBIM paccTosiHueM 20 cM Hajl0
TIOCTaBUTh MPEIMET, UTO ObI TIOJYUHUTD JAeHCTBUTETHLHOE, YBEIMUeHHOe B 2 pa3a u300paxeHue?
[IpsiMoe WM TilepeBepPHYTOe MOMYUHUTCsS U300pakeHre rpeiMeTa?

Buser 6

Ha pucyHke foprcoBaTh He/JOCTalOIIUe /1Jisi TIOCTPOeHHsI /
1300pa’keHus JIMHUY, YKa3aTh KakKasi IMH3a U ) U
oxapaKTepu30BaTh, MojydyeHHOe n3o0paxkenue. (Lndpamu A .
o0o3HaueHsbI: 1- pegmeT, 2- u3obpakeHue.) F @

1. Uto Takoe moboyHasi (JOMOHUTe/IbHAsT) ONTHYecKast

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

bunaer 7

Ha pucyHke fopucoBaTh HelOCTaroL[He A
JUTSI TIOCTPOEHUSI U300paykeHUsl TMHUH, YKa3aTh £
Kakasi JIMH3a U 0XapakTepu30BaTh, MTOTyUYeHHOe F ~——_

n3obpakenue. (Llnudpamu 0603HaueHbI: 1-
npefiMeT, 2- u3obpakeHue.)

1. Kakast nuH3a sB/sIeTCsl pacCenBaroLem?

2. UeMm oTMyaeTcs AelicTBUTE/IbHOE U300paskeHre OT MHUMOT0?

Ha paccrosinuu 40 cM 0T pacceMrBarolLL{eil TMH3bI ¢ POKYCHBIM paccTosiHreM 20 cM nomeliieH
npeZiMeT BbICOTOM 6 cM. HailiTu BbIcOTy M300pakeHus1 jaBaeMoro iH30i? Kakoe 310 Oyner
n3obpaxeHue?

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

Bbuner Ne 1

1. Ha riocKonapasie/ibHyto0 CTeKISSHHYIO T/IaCTMHKY 1og yriioM 30° masiaeT yu cBeTa C /IMHO#M
Bo/iHBI 600 HM. Onpezie/liTh MUHUMA/IbHYIO TOJILWHY TJIACTUHKH, TIPU KOTOPOU B OTPaKEHHOM CBeTe
Oyzet HabMO1aTHCS MAaKCUMYM MHTepdepeHIUH. [11acTUHKa HaXOAUTCS B BO3JyXe.

2. Ha puadparmy c KpyrjiblM OTBepCTHEM MaflaeT MYy4oK CBeTa C JauHON BosiHBI 500 HM OT
TOUEUHOI'0 HCTOYHMKA, PACIiO/IOKeHHOro Ha pacctossHuM 1m. KakoB [o/bKeH ObITh MUHHMAJIbHBIN
MaMeTp OTBEpPCTHs], UTO ObI B TOUKE, PACIIOJIOKEHHOW Ha OCH CHUMMETPUM CHUCTEMbI U yJJaJIeHHOW OT
nuadparmel Ha paccrosiive 0,5 M, Hab/THO1aNI0CH CBETIOe MATHO?

3. Kakoit HarMeHbIIIel pa3pelrarolei Cuion Jo/pkHa 001aaTh AUdPaKIMOHHAS PEIIeTKa, YTOOb
C ee TIOMOILI[bIO MOYXHO ObUIO pa3pelIUTb JiBe CrieKTpajabHble JUHUU Kanusg 578 uMm u 580 HM? Kakoe
HauMeHbITlee urcio N IITPUXOB ZI0/DKHA UMETh pellieTKa, YToObI pa3pelieHre ObUIO BO3MOXXHO B CIIEKTpe
BTOPOr0 MopsijKa?

4. Haiitu )oKyCHOe pacCTOsiHUEe JBOSIKOBBITYK/IONM CTEK/ISTHHOM JIMH3bI B BOJZle, €C/IU U3BeCTHO, UTO
ee okycHoe paccTosiHue B Bo3gyxe 20 cMm.
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= Yro mpou3oiaeT, ecM YCTAaHOBKY /i HaOmofeHWs aAudpakiud Ha OJHOW Iy,
TTOMEeCTUTD B XKHUJKOCTb?
Bbuaer Ne 2

1. Ha MbutbHYt0 mnenky (7= 1'33) naziaeT Oenbiii cBeT mof yryiioMm 450 K MOBEPXHOCTH TITIEHKHU.
ITpu Kako# TOMIIMHEe TJIEHKU OTpakeHHbIH cBeT OygeT KpacHbIM (700 HM)?

2. Ha menp mupuHor 0,1 MM HOpManbHO IafiaeT IIyYOK CBeTa OT MOHOXPOMAaTH4ecKoro
ucrtounuka 0,6 MKwm, pacrionoxkeHHoro Ha paccrosinuu 0,5 M. OnpefenuTb LIMPHUHY LIEHTPa/JbHOTO
MakKCcuMyMa B U paKkLIMOHHON KapTHHe Ha 9KpaHe, OTCTOSIeM Ha paCCTOSTHUM 1 M.

3. MakcuMyM 4eTBepTOro Topsifika rpu Audpakiyu Ha pelieTke Habmogaetcs nof yriaom 300.
[MTog kakum yryiom OyzeT HaOMIOAATHCS TOT )Ke MAaKCHMYM, €C/T YCTAaHOBKY ITOMECTHUTBh B JKUZKOCTH C
rokasaresiem npejomieHus 1,4?

4. Ha paccrossuuu 40 cM oT paccerBaroleid MH3bI ¢ (OKYCHbIM paccTosiHueM 20 cM momelleH
nipeamet. HallTh BBICOTY TIpeZiMeTa, eC/i BbICOTa M300pakeHUs [aBaemoro jvH30i 1 cm? Kakoe 3T0
Oyzet u3obpakeHue?

v Urto mpousoiger ¢ AupaKI[MOHHOM KapTUHOH, eC/d OT/JIOMUTh YacTh AU(GPaKI[HOHHOH
perietku? OTBeT MOSICHUTe.

Buner Ne 3

1. YcraHoBKa JAn1g monydeHusi Kojel] HblOTOHa ocBeljaeTcsi CBeTOM OT DPTYTHOM JIaMITbl
TIa/IAFOI[MM 110 HOpMaJiu K TIoBepxHOCTH. HabsroieHre 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 Judpakuyy Ha pelietke Habmozaaetcs mog yriaom 300. Tlog
KakiM yriioM Oyzer HaOmoAaTbCs TOT >Ke MaKCHUMYyM, €C/Id YCTAHOBKY IIOMECTHUTb B JKUIKOCTh C
rokasaresiem npejomieHus 1,4?

3. Ha MbutbHYIO TimeHky (M= 1’33) naziaet Genbiii cBeT mof yryioMm 450 K TOBEPXHOCTH TITIEHKU.
ITpu Kakoit ToMIIKHE TVIEHKU TTPOXO/AIIUM cBeT OyzeT 3esieHbIM (570 HM)?

4. Ha KakoM pacCTosiHUM OT cobuparoield nuH3bl C (GOKycHBIM paccrosiHueM 20 cM Hazo
MOCTaBUTh TIPeAMeT, UTO Obl MOMyYdTh MHUMOE, yBelMueHHoe B 2 pa3a u3obOpakeHue? [Ipsmoe wiu
TriepeBepHYyTOe TOJTYYUTCs h300pakeHue rpeaMeTa?

v VI3MeHUTCsE /I TI0JIO)KEHWEe TJIaBHBIX MaKCHUMYMOB, €C/M, He HW3MeHsisi TIepHoj DeIIeTKU
V3MEHUTH ee MUPUHY? OTBeT MOsICHUTe.

buner Ne 4

1. B onbiTe FOHra crek/issHHasi MjacTMHKA TOJL[MHOM 12 CM MOMeLaeTcsi Ha MyTU OJHOrO U3
nmyueii. Ha CKOJIBKO MOTYT OT/IMUaThCsl JPYr OT Jpyra IokasaTenu TMpeoMJIeHUs] B Pa3/IMUHBbIX MecTax
TJIAaCTUHKY, YTOOBI M3MeHeHHe Pa3HOCTH X0/l OT 3TOM HeOJHOPOJHOCTH Ha TIPeBhIIano 1 MKM?

2. Ha menp a=0,1 MM HOpMasibHO TaflaeT Mapasijie/ibHbIi MYYOK CBETa OT MOHOXPOMAaTH4eCcKOoro
uctoyHvka 0,6 mMxm. OmpejenuTh LIMPHHY LIEHTPaAbHOIO MaKCMMyMa B JW(PaKIMOHHON KapTHHE,
MpoeLpyeMOU C TTIOMOILbIO JIMH3bI, HAXO/ALLECS HeMOCPEeICTBEHHO 3a 11e/bl0, Ha 9KpaH, OTCTOSIILeN OT
JIVH3bI Ha PacCTOssHUU 1 M.

3. Ilpu ocBeleHUW AUQPAKIMOHHONW pelieTKd Oe/biIM 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 CcrieKTpa BTOPOro mopsifjka?

4. Ha paccrosiuumn 30 ¢cM oT cobupatoreii simH3bI ¢ GOKYCHBIM paccTosiHHeM 15 CM ToMmelrieH
npeamer BbicoTod 10 cm. Halitu BeicOTy u300pakeHUs [jaBaeMoro JvH30iM? Kakoe 310 Oyzer
n3obpaxeHue?

» Kak W3MeHUTCs paguyc Kosel HblOTOHa, eciv MPOCTPAaHCTBO MeXKAY JIMH30M U CTEK/IOM
3aI0/IHUTB JKUJKOCTBIO C I0Ka3aTesieM Ipenomsienus 1, 447

buner Ne 5

1. Ha nyiockonapasie/ibHyH0 CTeK/ISHHYIO TIACTUHKY 107, YIJIOM 45° mazaer JIyd CBeTa C JIJTMHOU
BosiHbI 500 HM. OnpefieIMTh MUHMUMAa/IbHYIO TOJILMHY TJIaCTUHKH, TIPU KOTOPOW B MPOXOZSILEM CBETe
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Oyzet HabmO[aTbCSl 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 [JaBaeMoro /uH30M? Kakoe 310 Oyzer
n300pakeHue?

3. Ha gudpakinoHHyto pelietky, cofepkaiyro n = 100 mrpuxoB Ha 1 MM, TaZiaeT HOPMaJbHO
MOHOXPOMaTUUeCKHui 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°.
OrnpeieiUTh J/IMHY BOJIHBI CBETa.

4. Ha ryiockomnapasie/ibHyH CTeK/ISHHYIO TJIACTUHKY 1107, YIJIOM 30° nmagaer JIyd CBeTa C JIJTMHOU
BoiHbI 500 HM. OrnipefenuTs MUHUMA/IbHYIO TOJLMHY TUIACTUHKU, TIPU KOTOPOW B OTPaKEHHOM CBeETe
Oyzer HabmomaThCSI MakKCUMyM HWHTepdepeHIMU. [l1acTMHKA WMeeT TIOKa3areib TipesomieHus 1,4 u
JIeXKUT Ha cTekie (N=15).

» Kak u3MeHHTCS paguyc Kojel, HproToHa, eciv pajuyC KpMBH3HBI JIMH3bI YBEJIMUUTH B /1Ba pasa’

Buner Ne 6

1. Ha ntenky (mokasaresb mipesioMmyeHusi 1,4) magaet Oenblii CBET MOZ, YTIOM 60° k TOBEPXHOCTU
riieHKU. [Ipy Kako Toi[MHe TUIeHKU OTpa)kKeHHbIN cBeT Oyzet >kenTbiM (600 HM)? TleHKa HaHeceHa Ha
MOBEPXHOCTb cTekna (71=15).

2. Ilpu oceemjeHNH AUGPAKIIMOHHON peIeTKH OeflbIM CBETOM CIHEeKTPhI 2-TO U 3-TO TIOPS/IKOB
YaCTUYHO TMepeKpblBalOT Jpyr fgpyra. Ha Kakyio [JauMHy BOJIHBI B CIIeKTpe BTOPOrO TOpsiJKa
Hak/afibiBaeTcst puosieToBas rpanuiia 0,4 MKM crieKTpa 3-ro rnopsiika?

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

4. Ha meny mwmpuHOoM 0,1 MM HOpPMa/lbHO MajlaeT MYy4YOK CBeTa OT MOHOXPOMaTHUYeCKOro
rcroynuka 0,6MKM, pacriosokeHHoro Ha paccrogHuu 0,5M. OmpezenuTs MPUHY 2-I0 MakCUMyma B
I1(paKLMOHHOM KapTHHEe Ha 5KpaHe, OTCTOSILeM Ha PacCTOSIHUU 2 M.

v Yto mpou3soiiieT mpu UHTepGhEepeHIy B TOHKOH TIeHKe, eC/A ee MOJIOKUTh Ha TIOBEPXHOCTb,
ToKa3aTesb TIpesioMJIeHUs] KOTOpoM Oosibllle, ueM TuleHKWA? [lepBoHaua/sbHO TIJIeHKA HAaXoJuiach B
Bo3ayxe. OTBeT MosICHUTE.

Kpurepumu onjeHKu

5 0a/IoB OL[eHKA «OTJIMUYHO» — BBICTAB/IAETCS 00ydarou|eMycs, KOTOPbIH TPaBUIBHO IMOHWMaeT
pOJib ¥ MeCTO (M3UKK B COBPEeMEHHOW HayuHOUW KapThHe MHpa (U3WYeCKyH CYL[HOCTh HabJro/jaeMbIX BO
BceneHHoil siBneHud, posb (U3MKKM B (OPMHUPOBAHUM Kpyro3opa M (YHKLIMOHAJBHOW TPaMOTHOCTU
yesioBeKa JIJisl pellieHus MPaKTHUeCKUX 3a/jau; TpUMeHsieT ToyueHHble 3HaHUS [Jisi 00bSICHEeHUS YCJIOBUA
rpoTeKaHust (pU3nUecKUx sIBJIeHUM B MPUPOJE U [ijisi IPUHSATHS IPAaKTUUECKUX pellleHuid B MOBCeAHEeBHOM
JKU3HHU, yMeeT OCYILEeCTB/STh MOUCK W HCIO/b30BaHWe HH(pOpMalui, Heobxoaumon Ajisi 3h¢deKTHBHOTO
WCTIOJIHEHUsT TIPO()eCCUOHANbHBIX  3a/jau, MpPO(ecCHOHaNMbHOTO W JIMYHOCTHOTO PasBUTHUS, JIOTUYECKU
v3/iaraeT II0/lyYeHHble TeopeTUYeCKWe 3HaHWs. BBINONHWI 3aZlaHue IIOJIHOCTBI0 CaMOCTOSTEeJIBHO.
NIPaBWIBHO U KOPPEKTHO pelleHo 7-9 3a/aHui;

4 fas1a OoljeHKa «XOpOIL0» — BBICTABJIsSIeTCS 0OyuaroieMycsi, KOTOPbIi 0 CYI[eCTBY OTBeYaeT Ha
TIOCTaB/IeHHbIE BOMPOC, C HeOOJBLIMMK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OIpeZiesieHrH, B
OTBeTe JI0MyCKaeT HeOoblle Mpobesbl, He HCKaXKaloll[ie ero Cojiep)KaHWs. MPaBWIbHO M KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 Gana olleHKa «yJOB/IETBOPUTENBHO» — BBICTaBJIsIeTCS 00yuaroleMycs, KOTOPbIi He COBCeM
TBepZIO BjaZileeT MaTepuajoM, NPU OTBeTax JOMyCKaeT Ma/OCYLeCTBeHHble TMOIPeLIHOCTH, WCKaKeHUs
JIOTUYeCKOW I0C/Ie/j0BaTe/IbHOCTH, HETOUHYIO apryMeHTaldi0 TeOpeTUUeCKHX I0JI0’KeHUH, UCTbIThIBAeT
3aTpyJHEeHUs IPY U3JI0’KeHUU MaTepuasa. BbICTaBJISIeTCS CTYZAEeHTY, eC/Ii MPaBUIbHO ¥ KOPPEKTHO pelleHo
3-5 3aiaHui;

2 fa/y1a — BBICTaB/ISIETCS 00yYaloIIeMycsi, KOTOPbI He COBCEM TBep/O B/aJieeT MaTeprasioM, TIpu
OTBeTax JOMyCKaeT MaJoCyLeCTBeHHble TOTPELIHOCTH, WCKa)KeHHUsl JIOTMUeCKOW I0C/e[joBaTeIbHOCTH,
HETOUYHYIO apryMeHTal|M0 TeOPeTUUeCKUX I0JI0’KeHUH ITPaBUIbHO U KOPPEKTHO MeHee 33a/laHuH.

Hwke 2 6a/10B o1jeHKa 00yyaroieMycsi He BbICTaBJIsSIeTCSl.
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J/IeMEeHTBI TEOPHUHU OTHOCUTE/IbHOCTH
l'[paK'mqecxoe 3aHATHE

Llenb: O3HAaKOMHUTE OOYYarOIUXCs C KIAaCCUYeCKUMU TIOHSATHSIMM TPOCTPAHCTBA U BpeMeHU U
3KCIepuMeHTabHbIMUA 0CHOBamu CTO (crienjrasbHOM TEOPUH OTHOCUTE/IBHOCTH).

OcHOBHBIEe BOMpPOCHI, paccMaTpuBaeMble B TeMe: COObITHe, TIOCTYy/laT, COOCTBeHHas
VHepIMaibHas CHCTeMa OTCuéTa, CoOCTBeHHOe BpeMsi, COOCTBeHHas [yIMHa TeJla, Macca MOKOos, THBApUaHT;
npuuuHbl noseiaeHuss CTO; nocrynatel CTO: MHBapUaHTHOCTb MOZYJ/S CKOPOCTH CBeTa B BakKyyMe,
TIPUHLIUIT OTHOCUTEILHOCTU DUHILTelHA.

I'noccapwmii:

CrnenunanbHasa Teopus oTtHocurenbHOCTH (CTO) - ¢usuueckas Teopusi, paccMaTpuBaroliast
TIPOCTPaHCTBEHHO-BPeMeHHbIe 3aKOHOMEPHOCTH, CITpaBe/yIiBbIe /115 TF0ObIX (PU3UUeCKUX MPOLIeCCOB.

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

Co0bITHA MOTYT MPOUCXOUTh B OZIHO u TOXe BpeMs u 150:¢
Ha3blBalOT 0/{HOBpeMeHHbIMHU. Ec/ii KoopAauHaThI CoObITHI COBIIA/iAI0T, TO CoOBITHS
Ha3bIBalOT 0/{HOMECTHBIMH.

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

JiBa mocTy/j1aTa TeOpuH:

1. Bce pusmyeckue siBiieHus MPOTeKalOT OIMHAKOBO BO BCeX MHEPLIMabHBIX CHUCTeMaX OTCUéTa.

2. CKOpOCTh CBeTa B BaKyyMme OJJMHAaKOBa BO BCeX UHepPLIMa/IbHBIX CUCTeMaX OTCYéTa.

ITocTysaT — 3TO OCHOBHOE T0JIOXKEeHHe, KOTOPOe He MOKeT OBbITh JIOTHUeCKH [0Ka3aHo, a SIBJISeTCs
pe3ynbTaToM 0000I1IeHHsT BCEX OTIBITOB.

Bpewms1, orcuuthiBaeMoe mokosiiimucst B ICO uacamu, Ha3bIBaeTCs COOCTBEHHBIM BpeMeHEeM.

Onuny tena Lo, oTHOcUTebHO KOTOporo oHo B MICO HaxouTCs B MOKOe Ha3bIBalOT COOCTBEHHOM
AJTMHOU.

Maccoii okosi mg, Ha3bIBalOT MacCy Teja B COCTOSIHMY MOKos1 0THocuTenbHO VICO.

CKopocTh CBeTa C ¥ COOCTBeHHOe BpeMsi AT HHBapuaHTHBI B yito0bix VCO.

B KoHIIe 3aHATUSA NpernogasaTesib yTeM ITMCbMEHHOI0 TECTUPOBAHMS NIPOBepsieT YCBOeHUe 3HaHUU
oOyuaromuxcs:
KTO0 13 HI>KeyKa3aHHBIX YUeHbIX SIB/ISIETCS CO3/jaTesieM CrelyuaabHou Teopum oTHOcUTenbHOCTH (CTO)?
ApHo ITeH3unac
Anb6epT MaiikenbCOH
+AnbpbepT DUHIITENHH
xelimc Makcsesn
B kakux euHUIaX U3MepsieTCsl SHeprus Mokost Tesna (yactutibl) B CU?
+ K
IDK/KT
Ihx/m®
KI' M /C
Ykaxute Gopmyny DUWHIITeHHa:
E=mgvVv
E=cm’
E=mc
+E = mc’
Kakas 13 yactuil He UMeeT MacChl TTOKOSI?
3JIEKTPOH
+doTtoH
HeUTPOH
IIPOTOH
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Teno (kocMHUYecKHii Kopabsib) IBIKeTCs1 co ckopocThio 0,95 c. TIpu 3TOM ero mpo/jo/ibHbIe pa3MepHI. ..
yBeJIMUMBAIOTCS

+yMEHbIIAa0TCS

He U3MEeHSII0TCA

Kocmuuecknii Kopabsb arkeTcsi co ckopocTsio 0,87 c. Ilpu 3ToM ero macca, Macca KOCMOHaBTOB, Macca
MPOJYKTOB MUTaHUs yBeJWUYUBaeTcs B 2 pa3a. Kak u3sMeHUTCs: BpeMsi MCI0/Ib30BaHHs 3araca MUTaHus Jij1st
KOCMOHaBTOB?

yBEJIMUUTCA 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 go ITnyroHa 5,9 mapa. kKm.
OTBeT OKpyrauTe [0 LiebIX

20 c

2000 ¢

+2*10% ¢

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

+10 kr

6 Kr
4,8 KT

3,6 KT
Tesy KakoM MacChl COOTBETCTBYeT SHeprus oKosi 9%10" IoK?

+1r

10r

100

1 kr

MeTouKa TpOBeJieHUs] TEKYIEro KOHTPOJIsI

[TapameTpbl MeTOUKH 3HayeHue rapaMmeTpa

[pegen ANUTENHHOCTU BCETO KOHTPOJIS 12 MuHyT

[IpepiaraeMoe K0JMueCTBO BOIIPOCOB 10

Kpurepuu onjeHku:

3 6as1a - OLleHKA «OT/JIMYHO» BBICTaBJIsIeTCS 00yuaroIeMycsi, KOTOPbIN MpaBUILHO OTBeTHI Ha 90-
100% BOMpPOCOB. KOTOPHBII MPaBU/ILHO MOHUMAET POJib U MeCTO (PU3MKU B COBPeMEeHHOM HayYHOU KapTHHe
Mupa (U3UUeCcKyr0 CYLIHOCTh HabsrozaeMbix Bo BceneHHOU siBieHUM, poib GU3MKKA B (HOPMUPOBAHUU
Kpyro3opa ¥ (PyHKL[MOHAJbHOM IPaMOTHOCTH 4esioBeKa //Isl pellleHus] MPaKTUUeCcKuX 3ajjau; MprUMeHsieT
ToJTyYeHHbIe 3HaHUSI /1 OObsSCHEHWs YC/IOBUM TIpOTeKaHUs (M3UUYeCKUX SIBJIEHWW B TPUpOJe U [iJIs
MIPUHATUS NIPAKTUYECKUX pelleHn B TIOBCeHEBHOM XXKU3HU, YMeeT OCYILeCTB/ISTh MOUCK U MCI0/Ib30BaHUEe
vHbopMalui,  HeobxomuMmon i 3(hdEKTUBHOrO  WCIMOJMHEHHsT  TPOodecCHOHaMbHBIX  3ajad,
Npo()eCCUOHALHOTO U TMYHOCTHOTO Pa3BUTHS, IOTMUECKH U3/1araeT MoyuyeHHble TeopeTUuecKue 3HaHuSI.

2 fas1a - OL[eHKa «XOpOILIO» BLICTAB/SETCsl 00yJaroleMycsi, KOTOPbIi MpaBUILHO OTBeTUI Ha 70-
80% BoOIpOoCOB.

1 0ann - oLeHKa «Yy/IOBJIeTBOPUTE/IbHO» BBICTAB/seTCs OOydaroiiemMycsi, KOTOpPbIM MpaBUIbHO
otBeTUs1 Ha 50-60% BOIIPOCOB.

OlLleHKa «HEeYyJOBJIeTBOPUTEIbHO» BBICTABJISIeTCS 0OyuaroiieMycs, KOTOPbIM TMPaBUIbHO OTBETUJ
MeHee 50% BOIIPOCOB, Oa/IIbI He BBICTABJISIOTCSI.
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CamocrosTenbHas padora

CamocTosiTenlbHOe U3ydyeHHe yuebHOro marepuana. ITowck uHdopMaluu 1Mo 3aZlaHHOM TeMe B
pa3/IMYHbIX HCTOYHMKAx: [loAroToBKa K KOHTPO/JBbHBIM MCHbITaHUsAM [lonck wuHbopMaimu s
BbIMOoJiHEHUs1 WM/I3 B pas3/iMyHbIX HCTOUHMKAX, CHCTeMaTU3WpOBAThb IIOJIyUEHHYI0 WH(QOpPMaLUI0 |
Tipe/ICTaBUTh e€ B BU/Ie [I0K/IaZia B MUCbMEHHOM gopme 1-2 cTp.

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

1. VIHBapyaHTHOCTb CKOPOCTH CBeTa. [IpMHIIMIT OTHOCMTEILHOCTH DUHILTEeHA

2. TlonHast sHEprus

3. OHeprus MokKos

4. PensiTUBUCTCKUIN UMITYJIbC

5. OcHoBHble ¢popMyJibl pasfena «OCHOBBI CrieliaTbHOM TeOPUU OTHOCUTETHLHOCTH»
MHCTpYKIMA 110 BBINIO/IHEHHIO:

1. Pabota BBITIO/THSETCS CAMOCTOSITENTBHO.

2. Wcrnonb3oBath CrieliiaibHYIO IUTepaTypy U UHTepHeT-UCTOUHUKU.

Kpurepuu onjeHku:

1,5 6as1a — BeICTaB/IsIeTCs1 00yUaroIeMycsi, KOTOPbIA MPaBUIBLHO MOHUMAeT POJib U MeCTO (QH3UKU
B COBPEMEHHOM HayuHOW KapThHe MHUpa (U3UYECKYI0 CYIITHOCTb Hab/o/jaeMbIX BO BceneHHOU sIB/IeHUM,
poib (U3MKKA B (POPMUPOBAHMM KPYro3opa M (PYHKLIMOHAJIbHOM TPAMOTHOCTH 4ejioBeKa [isl pelleHust
TIPaKTHUEeCKHX 3a/]au; TIPUMeHsIeT MoJTydeHHbIe 3HaHUs [yt 00bsICHEHHs YCIOBUN TIPOTeKaHUsT (PU3UUeCKIX
SB/IEHUM B TIpUPOZe W [/ TIDUHATHS TNPAaKTUUECKWX pelleHWH B TIOBCEJHEBHOM JKW3HU, yMeeT
OCYILL[ECTB/ISITh TIOUCK W WCIIO/Ib30BaHWe WH(OpMAaL, HeoOXoaumon a1 3¢(deKTHBHOrO HCIIOMHeHUs
npoeCcCUOHANBHBIX  33Jau, Mpo(ecCUOHATbHOIO W JIMUHOCTHOTO PpasBUTHSL, JIOTUUECKH U3Jlaraer
TI0JIyUYeHHbIe TeOpeTUYeCKre 3HaHUS.

1 6ann — BbicTaBisieTcs obOyuarolieMycsi, KOTOPBIA TI0 CYII[eCTBY OTBeYaeT Ha I1OCTaB/ieHHbIe
BOIIPOC, C HEOOJBIIMMH TIOTPELTHOCTSMU TPUBOAUT (HOPMY/IMPOBKH OTIpejie/ieHNi, B OTBETe JIOMyCKaeT
HeboibIe TTpo0eibl, He MCKa)KaroIIe ero Co/lepyKaHusl.

Hwxke 0,5 6asta olieHKa 00y4aroiemMycsi He BHICTaB/ISIETCH.

Pazpen 6 KBanroBas ¢usuka
KoHTponpyemble KomreTeHLMH (3HaHUS, yMeHUs): 31,32,33, 34,Y1,Y2, B1, By, JIPo5, JIPo7, JIP0o9

Tema 6.1 CTpoeHue aToma U KBaHToBasi py3uKa
IIpakTHUeckoe 3aHATHE
Lenb: paccMOTpeTh MeTO/IbI pellleHHs 3a/ia4 Ha UCII0/Ib30BaHHe OCHOBHBIX 3aKOHOB TeMbl
[Tpumeps! 3az1au 1o Teme: PoTo3ddext. PoToHBL. PasrioakTrBHEIE NpeBpallieHysl. 3aKOH pPaJi0aKTUBHOTO
pacriazia. DHeprusi CBs3U

®otoadexT. POTOHBL

1. OnpesienTe MaKCMMa/IbHYI0 KHHETUUYECKYIO SHEpruio ()OTO3/1eKTPOHOB, BbIIETAIOLUX U3 Kaus
TIPU ero OCBellleHWH JydyaMH C AJIMHOW BOHbI 345 HM. PaboTa BbIX0o/ja 3/1eKTPOHOB U3 Ka/usi paBHa 2, 26
3B.

2. Haubosnbliasi AyiiHa BOJIHBI CBeTa, TPYM KOTOpOM ellle MoykeT Habmoaatbcs (hoTtodaddekT Ha
Kanuu, paBHa 450 HM. HailiuTe CKOPOCTH 3/1eKTPOHOB, BHIOMTHIX U3 Kajvsl CBeTOM C AyIMHOM BoiHBI 300
HM. Haubosblliast A71MHa BOJIHBI CBeTa, TPU KOTOPOM ellle MOXKeT HaOmroAaThcsi GoToapdeKkT Ha Kaiuw,
paBHa 450 HM. HaliiuTe CKOPOCTh 37IEKTPOHOB, BLIOUTBIX U3 KaJIUsi CBETOM C JI/TMHOM BOTHBI 300 HM.

3. Pabora BhIXOfla 3/1IeKTPOHA W3 MeTasia coctaBisier 4,283B. HallTu rpaHUUHYIO AJMHY BOJHBI
dotorddekra.

4. ®OTOH C J/JUHOK BOMHBI, COOTBETCTBYIOIIEeM KpacHOU rpanuile ¢orodddekra, BbHIOMBaeT
3JIEKTPOH U3 MeTa//IM4eCKOU TIJIaCTUHKU (KaToga), OMEeIeHHOW B COCY/[l, U3 KOTOPOro OTKauyaH BO3JYX.
ONeKTPOH pasrOHSeTCS OJHOPOJHBIM 3/IeKTPUYECKHUM II0JIeM HarlpsbKeHHOCThIo E. IlponerteB myTh S=
5¥*10° o npuobperaer ckopocth V=3*10° KakoBa HAmpsKEHHOCTb 3/IEKTPUYECKOrO  IOJIA?
PensituBucTCKUe 5QeKThI He yUUTHIBATD.
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5. Ilpu obOnyueHnMM MeTa/IMYeCKOW TIIAaCTUHKM KBaHTaMHM CBeTa C SHeprueil 3 3B u3 Hee
BbIOMBAIOTCS 3/1eKTPOHBI, KOTOPbIe MPOXOJASAT YCKOPSIOL[YI0 pa3sHOCTh mnoTeHuuanos U. Pabora BbIxoga
JIEKTPOHOB U3 MeTa/lia Ag,x = 23B. Oripejenvre yCKOPSIOLYIO PasHOCTb MOTeHLUanoB U, eciu
MakCcHUMasibHasi SHeprusi yCKOPeHHBIX 3/1eKTPOHOB E. paBHa y/jBoeHHOH 3Hepruy ()OTOHOB, BBIOMBAIOIIMX
UX U3 MeTaslla.

PanyioakTviBHBIe ITpeBpalLieHusl.

6. B pe3ynbrare pagroakTuBHOro pacrnazga 137Cs BO3HUKAIOT 3/1€EKTPOHbI M TaMma —
n3myyeHre. Kakoil HOBBIUM 37IeMeHT P 3TOM 00pa3yercs?

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

8. Kakwue 3apsi 1 MaccoBoe 4uciio OyZieT MUMeTh SO 3/IeMeHTa, TIOMYUHBILErocs U3 siipa M30Tora
215Po mniocsie ofiHOTO anbda U ofHoro 6eTa — pacrmaza?

9. Kakoii 371eMeHT 00pa3yeTcs 1oc/ie IBYX TOC/e/[oBaTeIbHbBIX anbda — pacnazsioB u3 sjapa 224Ra?

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

11. AKTMBHOCTb mpenapaTa 32p paBHa 2 MKKu. CKO/TbKO BeCUT TaKoM Tpernapar?

12. Bo CKOJIBKO pa3 YKMC/IO pacra/ioB sijiep pafAHOaKTMBHOTO MOJA - 1 B TeueHHe MepBbIX CYTOK
GoJblIle YKC/Ia PAaCraZioB B TeueHHe BTOPBIX CyTOK? Ilepro/ monypacnaza usorora 1 paper 193 yacam.

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

14. OmnpeseniTh 3Heprii0 W, BbigensteMyio 1 Mr npenapata >'°Po 3a BpeMms, paBHOe Cpe/HeMy
BpeMeHH KU3HHU, ec/iv IIpU OJHOM aKTe pacrazia BbljesnseTcs sHeprus E = 5.4 MaB.

OHeprus CBsi3u

15.KaKyio HaMeHBIIYI0 SHEPTHI0 HYKHO 3aTPaTHTh, YTO6bI OT/e/NTh OUH MPOTOH OT sifpa ' 14N?

16. OnpefienyTe SHEPrUIO CBSI3U U y[e/bHYIO SHEPruIO CBS3M B s/pe aroma pTyTd . Macca nokos
saapa 200,028a.e.m.

CamocrosTenbHas padora

CamocTosiTenlbHOe U3ydyeHHe yuebHOro marepuana. [Towck uHdopMaiuu 1Mo 3aZlaHHOM TeMe B
pas/MuHbIX WCTOYHMKAx: Bugpl umydennd. Jcrounuku cBeta. Crektpbl. CrieKTpasbHbIM aHamm3. Bupbl
crieKTpoB. VH$pakpacHoe, yabTpa@uoieToBoe, peHTTeHOBCKOe u3nyueHue. lllkana 3/1eKTpOMarHUTHBIX BOJH.
[ToaroToBka K KOHTPOJIBLHBIM UCTIBITAHUSIM

.Komnsekm npumepHbix 3a0aHuti 011 KOHMPO/bHOU paGomsl
1o pa3zeiny (Teme): AmomHasn u sidepHas ¢usuka

Bapuanr Ne 1

. Chopmynupyiite roctynaT bopa o cTaljioHapHBIX COCTOSTHUSIX.

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

. [Jaiite oripefiesienune JedekTa Macchl sifipa aToMa.

. Kakoi1 ombIT WTIOCTpUPYeT KBAHTOBYIO MTPUPOAY U3/TYUeHUs ?

. Ha ueM ocHoBaHa paboTa Iy3bIpbKOBOI Kamephbl?

. HaruiiuTe ypaBHeHue DiiHInTelHa Jy1s1 PoTodPdekTa.

. OT yero 3aBUCHUT YaCTOTa, COOTBETCTBYIOIIasl KpacHOM rpanuiie hoTtosddexTa?

. Kak uamenuTcst Macca v 3apsij siapa, eciiu sijpo «IIOTJIOTU/IO» OJWH HEUTPOH?
. Halitu nivny BosiHb fie Bpoiins [yt aToMa BoJiopo/ia, ABWXKYILLErocs rpu TemrepaType T=293
K c HanboJiee BepoSTHON CKOPOCTBIO.

NRFRINOOUTER WN -

9
3. CKOJIbKO 5HEPTyM BbIJe/ISeTCs IPU S1epHOM peakiuu 4

4. HaiiTu [JTMHY BOJTHBI MOHOXPOMATHUYECKOTO CBeTa, KOTOPhIM O0/Ty4ar0T TOBEPXHOCTh IMHKA,
ecsi paboTa BBIXOZIA /1 IIUHKA paBHa 4 5B, a MakcUMasbHasi KUHEeTHUeCcKasi S3Heprusi oTO3/1eKTPOHOB 1
9B.

2 10 1
Be+1H—>"sB+,n
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5. [lnuHa BOJIHBI CBeTa, COOTBETCTBYIOLAas KpacHOM rpaHulie (otosddexTa, A1 HEKOTOPOTro
MeTasa 275 HM. HaliTh MUHMMabHYIO 9Hepruto (h0ToHa, BbI3bIBatolero poto3ddexT.

Bapuant Ne 2
. Chopmynupyiite moctynat bopa — ripaBuio 4acTor.
. JaiiTe onpesienieHrie epuojy moJiypacraja.
. JauTe onpesiesieHrie MaCCOBOMY UHCILY.
. UeM s1a3epHOe M3/TyueHHe OTINUAeTCs OT U3YyUYeHUs! «IIPOCTOr0» UCTOYHUKA?

. Hanuimmre dopmyny zjist oripefiesieHUst AJIMHBI BOJIHBI KpaCHOM rpaHullbl poTosddekTa.
. Haiite onpesienienue hoTo3ddekTy B 3anvparoliieM ciaoe (BeHTWIbHOMY hoTo3ddexTy).

. Kak u3meHuTcsl Macca v 3apsij siipa B pe3ynbTrare ABYyX [3- pacnazioB?
. 3apsbKeHHasl YaCTUL|a, YCKOPeHHas pa3HOCThi0 noTeHManoB U=200 B, umeeT //MHYy BOJIHEI fie
Bporing 2,02 nm. Haiiti Maccy m 4acTULIbl, €C/IA e€ 3apsi/i YUCIeHO paBeH 3apsAy 3/1eKTPOHa.

sLi+3He—»>"B+5n

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

10. CKO/MBKO 3Hepruu MoIJIoaeTcs Py sIZIePHOU peakLiuy 3

11. Ha MeTannmueckyto MjacTUHY Harpas/ieH My4YoK yAbTpadroieTOBbIX yuen (ﬂ« =0,2 MKM).
@DOTOTOK MpeKpalliaeTcsi Ip¥ MUHUMAaIbHOM 3a/iep>KUBatoliell pa3HOCTU MOoTeHLUasnos 2,2 B.
OmpenemuTh paboTy BbIX0Za A 3/IEKTPOHOB M3 MeTaslla.

12. HaliTy 4acToTy CBeTa, BbIPbIBAIOLL[ETO U3 MeTasl/ia 3/IeEKTPOHBI, KOTOPbIE MOJIHOCThIO
3a/1ep>KMBal0TCsl Pa3HOCTHIO MOTEHL[MaNoB, paBHbIM 3B.@0T03¢ deKT HauMHaeTCs MPU YacToTe CBeTa
6-1014 I'u. Hatitu paboTy BbIX0Za A 371eKTpOHa U3 MeTasljla.

Bapuant Ne 3
. Chopmynupyiite moctynat bopa — rpaBuio KBaHTOBaHHUST OPOUT.

. JaiiTe onpefienieHre si1epHOM peakLMH Jie/IeHusl.

[avite onpesiesieHre MOHITUIO U30TOIIbI.

Kakuie ObIBarOT BU/IbI CTIEKTPOM U KOTZIA OHU TIOSTYyYaroTCsi?

Ha yem ocHoBaHa paboTa kameps! BusibcoHa?

Hanuimmre 0CHOBHOM 3aKOH paZJMOaKTUBHOIO pacraja.

OT uero 3aBUCHUT JIJIMHA BOJIHBI, COOTBETCTBYIOIIIAsi KpacHOM rpaHuiie hoTtosddekTa?

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

©®INDUAWN e

10. BeIuMC/IMTE 3HEPIUIo SiZIepHOU peakLuuy 4 :Be+;He — 3. He+0

TIOIJIOIL|aeTCs 3Ta SHeprus?
11. HaliTi MakCMMasIbHYIO CKOPOCTb (hOTO3/IEKTPOHOB, BHIPHIBAEMBIX C TIOBEPXHOCTH cepebpa
y/IbTPa(rO/IeTOBBIM U3TyUeHHEM C JJIMHOM BoJHBI 155 HM. PaboTa Beixoza it cepebpa 4,8 3B. Macca

. Beigensercs wiu

-31 34
snextpona 9,110 xr, nocrosinuas Inanka h = 6,62-10™ ITx-c
12. HaliTu 3a7ep>K1Barolyl0 pa3HOCTb MOTEHLMAIOB /1/Is1 3/IeKTPOHOB, BbIPbIBAEMbIX [TPH
OCBEIIleHUM Kajiusl CBeTOM C IJIMHOM BOHBI, paBHOU 330 HM.

BapuanTt Ne 4
Cdopmynupyiite runortesy I1naHka o ¢poToHax.
[aiiTe onpejjenieHre SHEPIrUM aKTUBALIUU S/1€PHOM pPeaKLUH.
[aiTe onpefieneHns s1jePHOMY B3aUMO/€MCTBUIO.
[Touemy mMaccoBble urca B Tabmile MeH/eneeBa Heljesbie?
Ha yem ocHOBaHa paboTa «uepeHKOBCKOT'0» CUeTUHKa?

[aiiTe ornipefienieHre BHyTpeHHeMY (hOTO3(hdeKTy.

Kak n3meHuTCS Macca 1 3apsi/ si/ipa, ec/ii siipo «BbIOPOCUIO» OJJUH 37IeKTPOH?
Havitu jnuny BonHbI e Bpoiins as o-4acTull, NpoLie X pa3HoCTb noteHyanoB Ul=1B u

B.

1.
2.
3.
4.
5.
6. OT uero 3aBUCHT CUJIa TOKa HacklieHus Tipu ¢poto3ddekre.
7.
8.
9.
U2=100
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10. Axpo Kakoro atoma COCTOMT U3 OJHOTO MPOTOHA U OJHOr0 HeUTpoHa? Omnpee/TMTh SHEPTUI0
CBSI3U 3TOrO s/pa.

11. Ha moBepxXHOCTh J/UTUSA MaJAlOT Jyuyd C JAuHOW BofaHBI A =250 HM. OripeienuThb
MaKCHMa/bHYI0 CKOPOCTb (POTO3/IEKTPOHOB.

12. Tlpu ¢oto3ddekre € MIATUHOBOM IOBEPXHOCTU 3/IEKTPOHBI TOJHOCTBIO 3a/|epP)KUBAIOTCS
Pa3HOCTBIO TMOTeHLWanoB, paBHoW 0,8 B. HaiiTu AMMHY BOMHBI TMPSIMOIMHENWHOro 0OIydyeHUsT |
ripefie/IbHYIO JJIMHY BOJIHBI, TIPU KOTOPOI elije Bo3MokeH (oTo3¢hdeKT.

BapuasnTt Ne 5
. Chopmynupytiite rurnote3y e Bpotins.

. JaiiTe onpesienieHre siJepHOM peakLUy CIUSIHUS s/iep.

. JanTe onpesiesieHre pafiuOaKTUBHOMY pacriazgy.

. B uem cmbic onbita Pe3epdopga?

. Kakoe CBOWCTBO siJepHBIX CHJT IPUBOJUT K «BO3MOKHOCTH» PaZJMOAKTUBHOIO pacrnaza?
. OT KakKux rapaMeTpOB 3aBUCUT paboTa BbIXO/a 3JIeKTPOHA U3 MeTaJlla.

. [laiiTe omipefienieHre BHellIHeMY (hOTO3hdeKTy.

. Kak u3meHuTCst Macca 1 3apsiji sifipa, ecyiv siipo «BbIOPOCK/IO» OJIUH TIPOTOH?
. Haittu nyivHy BoJiHBI fie BpoWsisi 11 NpOTOHOB, MPOLLEIIMX pa3HOCTb noTeHuanoB U1=1B u
U2=100 B.

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

Macca sapa 6opa M,=11,00656, mpotona /17,=1,00728, Heiitpona /77,=1,00867, macca atoma yriepoaa
m.=1,995- 10 kr.

11. KakoBa /j0/DKHa ObITh J/THA BOJHBI / - yuei, MajarolyX Ha LIMHKOBYIO TI/IACTUHKY, 4TOObI
MaKCHUMaJibHasi CKOPOCTh ()OTO371eKTPOHOB Obita 1 Mwm/c?

12. ®oToHbI € sHeprueii, paBHoH 4,9 5B BbIPBIBAIOT /1€KTPOHBI M3 MeTasla ¢ paboTol BbIXO/a,
paBHOU 4,5 3B. HalitTi MakCcHManbHbIA UMITYJIBC, [1IepefiaBaeMblii IOBEPXHOCTH MeTaslia IPU BblIeTe
KaK/I0r0 3/71eKTPOHaA.

O ONDOUT A WN =

Bapuasnt Ne 6

. JaliTe ompesiesieHue siBjieHU0 ¢hoTo3(PdeKTa

. JaiiTe ompe/iesieHre TiepuoAy ToJiypacraja.

. Jaiite oripesiesienre paboTe BbIX0/a.

. [Touemy HabOp BOJIH, U3/TydaeMbIX aTOMOM «UHUBHUAYaIEH» [T KAXKJOTO d/IeMeHTa’?
. Kakuie 3aKOHbBI BBITTOTHSIOTCS TPH S/IePHBIX Peakiusix?

. OT KakuXx rapamMeTpoB 3aBHUCUT UYaCTOTa KpacHOM rpaHulibl poTo3addekxTa.

. OT uero 3aBUCHUT paboTa BIXO/IA 7IEKTPOHA U3 MeTasla?

. Kak usmenunTcs Macca v 3apsij siipa B pe3y/bTare OJHOI0 O~ U OFHOTO [3-pacriazia’?
. HaitTu pyivHy BoJiHbI e Bpoiisisi Al 3/1eKTPOHOB, MPOIIeAIINX pa3HOCTb noTeHManoB U1=1B
u U2=100 B.

O ONDOUTE WN -

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

11. KpacHnas rpanunia ¢porosddekrta A Hesus 4, 640 um. OnpefieuTh MaKCUMa/IbHYIO
KUHETUYEeCKYH0 Hepryio (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 MeTaJjlla
CBETOM C YaCTOTOM, paBHOU 2,2 - 10" I'ty, MOMHOCTBIO 3a/lep>KUBarOTCs pa3HOCTHIO, paBHOU 6,6 B, a
BBIPbIBAEMbIE CBETOM C YaCTOTO#, paBHOii 4.6 - 10'° I'ty -pasHOCTBIO MoTeHIManos 16,5 B.

Kputepuu onjeHKu

5 0anIoB OL[eHKA «OTJIMUYHO» — BBICTAB/AETCS O0ydarou|eMycs, KOTOPbIH TPaBUJIBHO IMOHWMAaeT
pOJb ¥ MeCTO (M3UKU B COBPEeMEHHOM HayuHOUW KapThHe MHpa (M3WYeCKyH CYL[HOCTh HabJro/jaeMbIX BO
BcenenHoil siBneHud, posib (UMK B (OPMHUPOBaHUM Kpyro3opa M (YHKLIMOHAJBbHOW TPaMOTHOCTU
yesioBeKa JIJisl pellieHus MPaKTUUeCKUX 3a/jau; TpUMeHsieT ToTyueHHble 3HaHUS [Jisi 00bSICHEeHUs YCJIOBUA
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NpoTeKaHus (PY3UUYeCKUX SIBJIEHUM B MPUPOJe U [Jis NIPUHATHS MPAKTUUeCKUX pelleHui B TOBCeJHEBHOU
)KU3HH, YMeeT OCYIIeCTB/ATh MOMCK U MCIO/Mb30BaHWe MH(OpMali, HeoOXxoAuMoi s 3¢ ¢heKTUBHOrO
WCTIOJIHEHUsT TIPO()eCCUOHANbHBIX  3a/jau, MpO(ecCHOHaNbHOTO W JIMYHOCTHOTO PasBUTUS, JIOTHUYECKU
u3jlaraeT IIOJIy4eHHble TeOpeTUUeCKWe 3HaHWs. DBbINONHUI 3afaHue II0/IHOCTbIO CaMOCTOSITe/IBHO.
NIPaBWIBHO U KOPPEKTHO pelLleHo 7-9 3a/jaHui;

4 6a1a oljeHKa «XOpOILO» — BBICTaB/sIETCSl 00yUaroieMycsi, KOTOpbIi 10 CyIeCTBY OTBeuaeT Ha
TIOCTaB/IeHHbIE BOMPOC, C HeOOJBLIMMK TOTPEIIHOCTSIMA TIPUBOAUT (OPMYIMPOBKU OTpeZiesieHrH, B
OTBeTe JiorycKaeT HeOosbliMe Mpobesnbl, He MCKaKalollye ero Cofep’kaHWs. NMPaBUIbHO U KOPPEKTHO
pelleHo 5-7 3a/laHul;

3 Gana olleHKa «yJOB/IETBOPUTEHHO» — BBICTaBJIsIeTCS 00yuaroleMycs, KOTOPbIi He COBCeM
TBepAO BJlafileeT MaTepuajioM, IpU OTBeTax [OIyCKaeT MaJOCyLlleCTBeHHbIe IMOIPelLHOCTH, UCKaKeHUs
JIOTUYEeCKOW MO0C/Ie/loBaTe/IbHOCTH, HETOUHYH) apryMeHTalldl0 TeOpeTUUYeCKUX I0JI0)KEeHWH, UCIIBIThIBaeT
3aTPy/HEeHUs IIPU U3/I0KeHUU MaTepurajia. BbICTaBI/ISAeTCs CTY[eHTY, eC/Id IIPaBU/IBHO U KOPPEKTHO pellleHO
3-5 3a1aHui;

2 6a/y1a — BBICTaB/ISIETCs 00yYaroIIeMycsi, KOTOPbI He COBCEM TBep/0 B/aJieeT MaTeprasioM, TIpu
OTBeTax [OMyCKaeT MaJOCYyILlleCTBeHHbIe ITOTPelHOCTH, WCKaKeHWs JIOTMUeCKOW Ioc/e/j0BaTe/lbHOCTH,
HETOUYHYIO apryMeHTal|M0 TeOPeTUUeCKHX I0JI0’KeHUH NTPaBU/IbHO U KOPPEKTHO MeHee 33a/laHuH.

Huke 2 6a/10B olleHKa 00yuarol{eMycsi He BbICTaBIIsIeTCS.

@oH/| TECTOBBIX 3aJJaHUH [I/Isl MPOMEXYTOUHOI0 KOHTPOJIA 3HAHUM
Pa3oden 1 Mexanuka

(8bibepeme 0OuH npasuibHbIL omeem)

PaccTosiHre Mexxly Haua/bHOW M KOHEUHOU TOYKaMH - 3TO:

MyTh

+ nepeMelreHye

cMellleHre

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

dewxenuve 3emsii BOKpyr CosHIIa.

[BrrKeHue CIyTHUKA BOKPYT 3eMJIu.

IToner camonera u3 BiagrBocToka B MOCKBY.

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

+ nepeMelreHye

MyTh

CKOPOCTb
Yro u3MepsieT CrIUIOMeTp aBTOMOOUIS?

YCKOpeHHUe;

+ MO/1y/Ib MTHOBEHHOM CKOPOCTH;

CPEeJ/HIOI0 CKOPOCTb;

repeMereHue
Kakast eyHMIIa BpeMeHU B/ISIeTCS1 OCHOBHOM B MeXXyHapOZHOU CUCTeMe eIMHULL?

luac

1 MuH

+1c

1 cyTku.
[IBa aBTOMOOUJIST IBHMXKYTCSI T10 MPSIMOMY IIIOCCe B OTHOM HarpaB/eHuud. Eciv HarpaBuTh ock OX B/I0Jb
HarpaBJ/ieHHsl IBV)KEHUs TeJl 110 LI0CCe, TOTAA KaKUMH OyyT TIPOeKLIMU CKOPOCTel aBToMOoOUIel Ha 0Ch
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0Xx?

+ 00e 10JI0KUTeTbHbIe

obe oTpuIjaTeTbHbIE

TIePBOTO - TIOJIOXKUTeIbHAs, BTOPOTO - OTPULIaTe/IbHast

TepBOro - OTpUIlaTe/bHasi, BTOPOT0 — MOI0KUTe/TbHas

ABTOoMO06UL 06Bexan MOCKBY 110 KOJIbLEBOM Aopore, JarHa KoTopoit 109 kM. Uemy paBHBI ITPOeHHbIN
nyTh | ¥ mepemerrienye S aBTOMOOMIS?

1=109km; S=0

1=218km S = 109 km

+1=218xkm; S =0.

1=109kM™m; S=218 kM

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

4 U, Moy 3,4
U4 3 7 15

r

———* i » 3 e
0 Puc.l t 01234 5+c 01 %Hc?BJf 5 te
Puc.?

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

2,5M

S5m
+ 10Mm.
Ha pucynke 3 npezictaB/ieH rpaduk 3aBUCMMOCTH MyTH, IPOMEHHOT0 BeJIOCUIIEIUCTOM, OT BpEMEHHU.
OmnpefenuTsb NMyTh, POK/EeHHbIN BeJIOCUIIEAUCTOM 3a UHTEepBas BpeMeHu oT t; = 1c fo ty = 3¢?
Im
+6M

3 M.

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

paBHOMEPHOE JBIKEHUE

paBHO3aMe/j/IeHHOe JIBI)KeHHe
+ PaBHOYCKOpPEHHOe JBMKEHUE

MIPSIMOJIMHEHOe
YckopeHue XxapakTepu3yeT U3MeHeH e BeKTOpa CKOPOCTH
+ 110 BeJIMYMHE U HalpaB/IeHUI0

T10 HarpaB/IeHUIO

T10 BeJINUUHe

ABTOMOOUB, ABMXKYLLUICS TTPIMOTMHENHO PABHOYCKOPEHHO, YBeTUUYM/I CBOIO CKOPOCTD C
3 m/c 10 9 M/c 3a 6 cekyH/]. C KaKUM YCKOPEHUEM JIBUTaJICSI aBTOMOOMIIB?

0 m/c?

3 m/c’

2 m/c?
+1 m/c?
KaKyro CKOpOCTb IpHoBpeTaeT aBTOMOGH/IB TIPU TOPMOXKeHHH C yckoperueM 0,5 m/c” uepe3 10 ¢ oT
Hauasia TOpDMOXKeHHs], eCJT HauabHasi CKOPOCTh 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 efvHULIeN U3MepeHUs] YCKOPEHHs SIBJISIeTCS
m/c,
+ M/Cz,
MZ/C,
M.
dopmyiia, BeIpakaroljasi BTOpoy 3akoH HeroToHa
F=ma,
F=mg,
+F=md,
F=mg.
Cwuta npuTsDKeHus s10710ka K 3emsie paBHa 2 H. C Kako¥ 110 MOZIY/TFO CHJION 510JI0KO TIPUTSTHBAET K cebe
3emi0?
+ 2H,
-2 H,
0H,
20 H.
Cusa BCeMUPHOTO TATOTEHHUS 3aBUCUT
OT yCKOpeHusi CBOOO/JHOT0 TafieHus],
TOJIBKO OT MaccChl TeJl,
+ OT MaccChl TeJl U paCCTOSTHUS MeX/ly HUMH,
OT Cpe/ibl, B KOTOPYIO TIOMeLL|eHbl Tesa.
YTBepxJeHue, UTO MaTepra/bHas TOUKa TOKOUTCS UIH [JBHXKETCS] pABHOMEPHO MPSIMOIMHENHO, eC/I Ha
Hee He [IeMCTBYIOT JpyrUe Tesa WM IelCTBYe APYTUX Tejl CKOMIIEHCHPOBAHO:
BEPHO TIpH JIFOObIX YC/IOBUSIX,
+ BePHO /11 UHePLIMa/IbHBIX CUCTEM OTCUeTa,
BEPHO [|/Is1 HeMHepLMa/IbHbIX CUCTEM OTCYeTa,
HEeBePHO HU JIJI1 KaKUX CUCTeM OTCUeTa.

A
v

Ha neBoM prcyHKe mpe/icTaB/eHbl BEKTOP CKOPOCTH U BEKTOP
PaBHOZENCTBYIOLLEM BCeX CUJI, JeMCTBYIOLMX He Teso. Kakol U3 BeKTOPOB Ha
MpaBOM DUCYHKe yKa3bIBaeT HarpaB/eHHe BeKTOpa YCKOPeHHUs 3TOro Tesa B
VHepL1a/bHbIX CUCTeMax oTcueTa? 3

= 4

<

+4.
KocmoHaBT, Haxo/isch Ha 3eMJie, TIpUTsATUBaeTCs K Hel ¢ cunoit 700 H. C kakoii nmpuban3uTenbHO CUIon
OH Oy7IeT MPUTATHUBATHCS K Mapcy, HaX0/IsICh Ha ero nmoBepxHocTH? Paanyc Mapca B 2 pa3a, a Macca — B 10
pa3 MeHbllle YeM y 3eMJIu.

70 H,

140 H,

210 H,
+ 280 H.
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Manbuuk Maccor 50 Kr coBepliaeT NMPbDKOK B BbICOTY. Cua TSDKeCTH, [eHMCTBYIOLLas Ha Hero BO BpeMst
TIPbDKKA [PUMEPHO paBHa
+ 500 H,
50 H,
S5H,
0 H.
Teno paBHOMEpPHO [BUKeTCs M0 II0CKOCTU. Cuila jaB/ieHus Tejla Ha IIocKocTh paBHa 20 H, cuna Tpenus
5 H. KoadduimeHT TpeHUs CKO/Ib>)KeHUs paBeH
0,8,
+ 0,25,
0,75,
0,2.

C Kakoi MUHUMaJIbHOM CU/IOHN, HallpaB/IeHHOW TOPU30HTATbHO, HY)KHO TIPYPKATh TJIOCKMM OPYCOK Maccoi
5 KT K cTeHe, UYTOObI OH He COCKOJIb3HY/ BHU3? Ko3ddulimeHT TpeHUs Mexy cTeHKor u 6pyckom 0,1

50H

45H

55 H

500H

450H.

Ha Teno wmaccou 2kr, mnokosileecs Ha HAK/IOHHOW TIJIOCKOCTH C YI7IOM HakinoHa 30° [elcTByeT
npwxuMaroljas cuia 10H, HarnpasieHHasi ropU30HTaIbHO. OnpeieluTh MOJY/Ib CUJIbl TDEHUSI.

-

!

\
.
’-JP\

7,3H;

1,34H;

17.3H;

0;

12,3H.

Epunuiia u3mMepeHus MoMeHTa cuiibl B cicteMe CU MoykeT OBbITh MpeficTaB/ieHa B BUJIE:
KF'M/C2;

KF'MZ/CZ;

KI*M/C;

KF'MZ/C;

Kr*"M/C.

[Tneyom cunbl F oTHOCUTENIBHO OCH BpallleHus, Tpoxo/siieid uepe3 Touky O, siBisieTcsl [jJIMHA OTpe3Ka
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OpHOpPOAHBINM CTEp)KeHb C 3aKpervieHHbIM Ha OJHOM U3 ero KOHL[OB IPy30M Maccou 1,2 Kr HaxO[JuTCS B
PaBHOBECHH B FOPU30HTA/ILHOM T10JI0’KEHUH, €C/TM TOUKa ero OMopbl PacrosioykKeHa Ha pacCTOSIHWK, PABHOM
1/5 pnvHBI cTepykHA OT rpy3a. OnpesenuTs MacCy CTeP>KHS.

0,24 xr:

1,8 kT

0,48 kr;

2 KT}

0,8kr.

K rnagkoy creHe npuc/ioHeHa JIeCTHULA Maccor m. LIeHTp TsKeCTH JIeCTHULIBI HAaXOJUTCS Ha PACCTOSIHUU,
paBHOM 1/3 ee [A/IMHBI, OT ee BepXHero KOHL[a. Kakyr0 TOpDU30OHTa/JbHYIO CUIy HY)KHO TPUIOKUTH K
cepe/ivHe JIECTHUI[bI, UTOOBI ee BEPXHHUM KOHeI] He OKa3bIBajl [IaB/IEHUS Ha CTEHY? YTOJ MeXAy CTeHOU U
JIECTHULIEN paBeH «.

2/3mg-ctg o;

1/3mg-tg a;

4/3mg-ctg a;

2/3mg-tg «o;

4/3mg-tg a.

[1Ba 0/HOpPOHBIX 11apa C O/JMHAKOBbIMM pPa/IniyCcaMH CKpeIlJieHbl B TOUKe KacaHus. Macca ojHoro miapa B
[iBa pa3a Oosbille Macchl Apyroro. Ha KakoM pacCTOSTHMM OT IieHTpa 0osiee TSDKeIOoro Iapa HaXO[UTCS
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 Ji/iMHe ceyeHUsi. HapyiaeTcst i1 paBHOBecHe, eC/iv CripaBa OT MeT/IA CTeP>KeHb COTHYTh?

[, TIpaBbIi KOHeL| TIePeBeCHT;

HET;

[1a, JIeBbI KOHeL] TIePeBeCHT;

HY>KHO TOYHO 3HaThb MECTO Cruba;

HeT MPaBUJIbHOIO OTBeTa.

Pazgen 2 MonieKy/isipHasi pU3MKa U TEPMOJUHAMHUKA
(8blbepeme 0OuH npasuabHbIL 0Omeemn)

Kakoe konmmuecTBo BelljecTBa copepxurcs B 360 r BoabI?
+20 Monb

18 monb

0,02 mosb

18 2 i

[TocTosiHHast ABorasipo — 3T0

YKC/I0 MOJIEKY/T UJTM aTOMOB B e[JUHUIIE 00bEMa

+ YMCJI0 MOJIEKYJI U/IM aTOMOB B 1 MOJIb BellleCTBa

YMC/I0 MOJIEKYJT U/TM aTOMOB B TeJie

KOJIMYeCTBO BelllecTBa B eluHUIle 00bEMa

CKOJIBKO MOJIEKY/ COAEeP>XKUTCS B Karuie BoAbl Maccou 0,18 r?

6,02 210
+6,02 2110
3,01 210
12 310

I"a3bl COKMMarOTCSl 3HAUMTEIBLHO Jlerye, uemM XUIKOCTHU HUIN TBép,ZLBIe TeJla, [IOTOMY UTO
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OHM COCTOSAT U3 O0J/iee MeJIKUX U JIETKUX aTOMOB U MOJIEKYJT
+B rasax Mexk1y MoJjieKy/jiaMu OoJibIIINE PaCCTOsAHNSA, d B )KUAKOCTAX U TBép,ZLBIX TeJ/IaX MOJIEKYJIbL

pacIionoyXeHsl BIVIOTHYIO IPYT K APYTY
MOJIEKYJIbl T'a30B JIETKO CKUMAaOTCS

1ipy COMTM>KeHUH MOJIEKYJIbI Ta30B MPUTATUBAIOTCS IPYT K APYTY, @ MOJIEKY/Ibl TBEPIBIX TeJT U XKUJKOCTel

OTTa/IKMBaIOTCA
BpoyHOBCKOe JBM>KeHHE MOXKHO Hab/TIo/aTh

B )KM/IKOCT$IX, Fa3ax U TBEPAbIX Tenax

+TOJIbKO B XKU/IKOCTSIX U ra3ax

TOJIBKO B XKU/IKOCTSIX

TOJILKO B Ta3ax

Uemy paBHa macca 10 MoJib BoAbI?

+180r

18?10

181

18 xr

O6mwem 1 mons raza

+22,4 11

20,4 n

22 1

18 n

Kakoit 06béM 3aHMMarOT 25 MOJIb aJIFOMUAHUS?

2,5M°

25 m°

+3) 0,25 n

257

[1pu oHAKOBOI TeMmepaType AU(PQy3ust TPOUCXOJUT

+ ObICTpee BCero B rasax

ObICTpee BCETO B KUAKOCTSIX

ObICTpee BCETO B TBEP/BIX TeJlax

C OZJMHAKOBOW CKOPOCTHIO B Ta3aXx, KUAKOCTSX U TBEP/AbIX Telax
Moviekynbl BelllecTBa B TBEpPAOM He/le(pOPMUPOBAaHHOM Tejle HaxOZSATCS APYT OT Apyra Ha TaKuX
PaCcCTOSTHUSIX, Ha KOTOPBIX

JIeMICTBYIOT TOJIBKO CUJIbl IPUTSDKEHUST

JIeNCTBYIOT TOJILKO CUJIbl OTTa/IKUBAHUS

+CUbl IPUTSDKEHUS] YPaBHOBELLMBAIOTCS CA/IaMU OTTa/IKUBaHUSI
CUJIbI IPUTSDKEHUS 3HAUMTeTbHO TIPEBBIIIAI0T CUJTbI OTTATKUBAHUS
Yro Ha3biBaeTcsi mapoobpa3oBaHreM?

+ITepexop BelllecTBa U3 >KUAKOTO COCTOSIHUS B Ta3000pa3Hoe
[epexop BelljecTBa U3 TBEPAOI0 COCTOSTHUS B ra3006pa3Hoe
[Tepexop BelriecTBa U3 ra3000pa3HOTO COCTOSTHUS B XKU/TKOE
[Tepexop BeljecTBa U3 TBEPAOr0 COCTOSIHUS B XKUKOe

UTo Ha3bIBaeTCsl KOHIeHCal[hen?

OTBeThI:

[Tepexop BelljecTBa U3 >KUJKOTO COCTOSIHUSI B TBepZioe

[epexop, BelljecTBa U3 )KUJKOTO COCTOSIHUS B Ta3000pa3Hoe
+ITepexop BelliecTBa U3 ra3000pa3HOTO COCTOSIHUS B XKU/JKOE
[Tepexop BelrjecTBa U3 ra3000pa3HOT0 COCTOSTHUS B TBEp0e
UTto Takoe ucrapeHue?

+ITapoobpa3oBaHue, TONBLKO CO CBOOOJHOM TTOBEPXHOCTH KUAKOCTH
[Tepexop BelrjecTBa U3 >KUJKOTO COCTOSIHUS B Ta3000pa3Hoe
[epexop BelljecTBa U3 TBEPAOI0 COCTOSTHUS B ra3006pa3Hoe
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[Tepexop, BelljecTBa 13 )XUAKOI0 COCTOSIHUSA B TBEPA0e

KonruecTBo TemioThl, HE0OOXOAMMOe Ha HarpeB TeJia

+Q=m*c*(t2-t1)

Q =m*r

Q =m*c

Q =m*L

C noBbIllIeHMEeM BHeLIHero JaBjieHrs TemIiepaTtypa KUIeHus )XUAKOCTH ...
+YBenuuuBaeTcs

YMenb1aetcs

He usmensierca

OTHOCHTebHAs BIAXKHOCTh OTpefiesisieTcsi o hopMyiie...

B = Pu/Pa*100%

B = Pa*Pu*100%

+B = Pa/Pu*100%

B = Pu/Pa

Epunniia n3mepenust Ko3ppuiieHTa oBepXHOCTHOTO HATSPKEHUS XKUIKOCTH. ..
H*m

+H/m

KM

,IZ[>K*M2

Hedopmaiiyu, KOTOpbie MOJHOCTBIO UCUe3al0T TI0C/Ie MpeKpallleHus JeCTBUS BHEIIIHUX CUJI,
Ha3bIBaKOTCH. ..

Heynpyrumu

[TInacTuyHbIMU

+¥Ynpyrumu

AmMophHBIMU

Temneparypa Tena A paBHa 100 K, remnieparypa tesia b paBaa 100 °C. Kakoe 13 Ten umeet 6osiee
BBICOKYIO TeMIlepaTypy?

Teso A

+T1enio b

Tesla A U b UMeIOT OZJUHAaKOBYIO TeMIlepaTypy

CpaBHUBATb 3HAUEHUS TeMIlepaTyphbl HeJlb3sl, TaK KaK OHU [JaHbl B Pa3HbIX eJMHUL[aX
B snekTprueckoM yaliHMKe HarpeBaHue BOZbI IPOUCXOAUT B OCHOBHOM 3a CUéT
V3/Ty4eHUs] 1 KOHBEKLUU

KOHBEKL[MU U TeIVIONPOBOLHOCTH

+TeryIonpoBOJHOCTH

KOHBEKLIUU

BHyTpeHHsIs 3Heprus Tesa He 3aBUCUT OT

+ CKOPOCTH ero JBWXeHUs Kak Le10ro

B3aUMO/IEMCTBUSI €10 MOJIEKYJT

CKOpPOCTH [JBUKEHUS ero MOJIeKYJl

ero TemMriepaTyphbl

Kak usMmeHsieTcs BHyTpeHHsIsl SHeprus Iapa B IpoLjecce KOHZeHCaluu TPy TeMIiepaTrype KOHAeHCaluu?

KHWHeTH4YeCKas SHeprus MOJIEKYJT Mnapa YBe/INUMBAETCA, MoTeHLra/IbHas — YMEHbIIAeTCA
KHHeTHYeCKasd SHeprusd MOJIeKy/Jl TIlapa He€ H3MEHAETCA, TIIOT€HLWMa/IbHad —  YBE/JIHWUYMBAETCA
+KHHeTHU4YeckKasd DSHepruss MOJIeKy/l TIIapa YMeHblIaeTcsl, I[IOTeHLiMa/lbHagi — He H3MeHseTcs

KUHEeTHYeCKasl SHeprusi MoJIeKyJ1 rapa He U3MeHsIeTCsl, TOTeHL[MalbHasi — YMEeHbIIAeTCst
Ha pucynke 9 npuBesiéH rpadvk 3aBUCMMOCTH TeMIepaTypbl TBEPAOro KPUCTA/I/TMUECKOIO Tesla OT
BpemeHU. KakoMy cOCTOSTHUIO BelllecTBa COOTBETCTBYeT yuacTok rpaduka BC?
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T, MHH

Puc. 9

JKUIKOMY
TBEpAOMY
+TBEPAOMY U KUIKOMY
TBEPJOMY U Ta3000pa3HOMY
Y nenbHasi TeM/IOTa KOHEHCALUY Tlapa paCcCUMThIBaeTCs 1o opmyrie
Q/mT
+Q/m
Qm
omT
Ha pucynke 10 npuBeiéH rpadmk 3aBUCUMOCTH /IaB/IeHHsI Ta3a OT ero o0béma. Kakyro paboTy coBepiiiaeT
ra3 Mpu rnepexo/ie U3 COCTosiHUA 1 B COCTOsIHUE 27

p, 10%[Ta

0 1 2 3 4 5 V,u@
Puc. 10

720 x/Ix

+480 kI

360 x/Ix

240 x/Ix

Yemy paBHO M3MeHeHVe BHYTPeHHe! SHepruu rasa, ecii HaJj HUM coBepiueHa pabota 300 [k u rasy
repeiaHo KoyinuecTBO TeraoTel 100 [Ix?

100 Ix

200 Ix

300 Ix

+ 400 Ix

Pa3pen 3 DnekTpoariHaMHKa
(8blbepeme 0OuH npasuabHbIL omeemn)

B 0ZIHOpOJHOM 3/7IEKTPOCTaTHUECKOM I10J1e TTepeMellaeTCst TTOI0KUTETbHBIN 3apsi U3 TOUKd M B
TOuKy N 110 pa3sHbIM TpaeKTopusM (puc. 43). B Kakom ciydae paboTta CH/T 3/IeKTPOCTAaTUYeCKOr0 TIOJIst
Oosblie?

E
by
A
MV
Puc. 43
1
2

+Bo Bcex cydasx paboTa CHsl 371eKTPOCTaTHUeCKOro 0JIsi OAWHAKOBA.
Ha pucynke 44 noka3aHbl TMHUU HalpsDKEHHOCTU 3/1eEKTPOCTaTUUeCKOT o TO0JISl U IBe SKBUITOTEHLUA/IbHBIE
1oBepxXHOCTH. B Kakoii Touke (M wiu N) noTeHiyan 60blie?
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Pue. 44
B Touke M
+B Touke N
[Torenuuman B Toukax M u N o1HaKOB

Kak MmeHsieTcs1 KUHeTUUecKas SHepruvsd 3/IEKTPOHA IIpU ero l'IpI/I6]'II/I>KeHI/II/I K ITOJIOKUTE/IbHOMY 3apAaay (pI/IC.
45)?
[

O—----0

Pue. 45

+YBenuuuBaercs

YMeHbl111aeTcs

He usmensiercs

Ha pucynke 46 npe/craBieHa KapTHHA KBUIIOTEHL[MaTbHbIX IOBEPXHOCTEN HEKOTOPOTO
3J1eKTpPOCTaThuecKoro noss. [1o kakoi TpaeKTOpHX HY>KHO TepeMelaTh 3JIeKTPUUeCKUM 3apsij U3 TOUKH 1,
yToOBI paboTa cun noms 6bu1a Haubobiei?

Puc. 46

[To TpaekTopum 1-2

ITo TpaekTopuu 1-3

+I1o BceM TpaeKTOpUsIM OIMHAKOBa

HanpspkeHHOCTB 3/1eKTPOCTaTUUeCKOro MOJIst MeX/y ABYMs TOUKaMU B OJJHOPOJHOM 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 oHOPOAHOM 3/1€eKTpOCTaTUYECKOM I10J1e NTOJIOKUTE/IbHBIN 3apsf, U3 Touku M B Touky N nepemeliaeTcst

T10 pa3HbIM TpaeKTopusiM (puc. 47). B kakom ciyyae paboTa CU/T 3/1IeKTPOCTaTHUeCKOTO 1107151 60siblie?

3
/N
¥ |
M Lo
Puc. 47
1
2

+Bo Bcex cayyasix paboTa CH/T 37IeKTPOCTaTUUYeCKOT0 TI0/IsI O/IMHAKOBA
Ha pucyHke 48 noka3aHbl TMHUU HaTPSHKEHHOCTU 37IEKTPOCTaTUUeCKOTo TI0JIsl U /IBe SKBUMOTeHIMA/TbHbIe
noBepxHOCTU. B kakol Touke (M wnu N) MeHbllle OTeHLUa?
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E

Puc. 48
ITorenuman B Toukax M 1 N 0IMHaKOB
+B Ttouke N
B Touke M

Kak MeHseTcd KMHeTH4YeckKas SHEPIusd 3/IEKTPOHA IPH ero yAd/I€HWHU OT I10JI0KUTEJIbHOI' O 3apsd (pI/IC
49)?

e Q

Prc. 49
YBenuuuBaeTcs
+YMeHsbniaeTcsa

He u3smensiercs

Ha pucynke 50 npe/craBieHa KapTHHA KBUIIOTEHL[MAIbHBIX IOBEPXHOCTEH HEKOTOPOTO
3JIEKTPOCTaTUYeCKOro 1osisl. I1o0 Kakoil TpaeKTOpUM HY>KHO IepeMelllaTh 3/1eKTPUYeCKUA 3apsy] U3 TOUKH 1,
4yT00BI paboTa 3/1eKTPHUUECKHUX CHJT TIOJISI Oblla HAMMeHbIIIei?

Puc. 50

ITo TpaekTopuu 1-2

[To TpaekTopum 1-3

+ITo BceM TpaeKTOpUsIM OIMHAKOBA

HanpspkeHHOCTB 3/1eKTPOCTaTUUeCKOT0 MOJIsl MeX/y JBYMsI TOUKaMU B OJHOPO/IHOM 3J/IeKTPOCTaTUYeCKOM
riosie pasHa 200 B/m, a pacctossHue Mexxay HUMU 4 cM. UeMy paBHa pa3HOCTb [IOTEHL[MA/IOB MeXAY 3TUMU
TOYKaMu?

+8 B

100 B

200 B

ONeKTPUYECKUd TOK — 3TO. ..

XaoTHUYecKoe JBW)KeHUe 3apsi/ioB

yHopsiJOUeHHOe JBWKEeHHE 37IeKTPUYeCKUX 3apsiioB

+yTOpsiIoUeHHOe /IBU)KeHHe 3apsKeHHbIX YaCTHL]

XaoTU4eCcKoe JIB)KeHUe UaCTHL]

3a HarpaBJieHHe 3/IeKTPUUECKOro TOKa YC/I0BHO MPUHMMAFOT HallpaB/ieHue, 10 KOTOPOMY JIBUKYTCS B
MPOBO/IHUKE

+0TpuLaTe/bHbIE UOHBI

MOJIO)KUTEe/TbHbIE KOHBI

3/1eKTPOHBI

3JIEKTPOHBI M OTpUL|aTeTbHbIe NOHBI

[1pu npoTekaHUM 371EKTPUUYECKOT0 TOKA Yepe3 pPacTBOPhI COJIEM B paCTBOPAax BbIJE/SIOTCS BellleCTBa.
3JTo0....
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TEeI/I0BOe [leliCTBUe TOKa

MarHuTHoOe JleliCTBUe TOKa

+ XMMHYeCKoe JelCTBUe TOKa

si/lepHOe JleliCTBUe TOKa

IIpu cune Toka 4 A, ¢ 3/1eKTpAYeCKUM COoTpoTuB/aeHreM 2 OM, HalpsKeHHe Ha ydacTKe Ljelld PaBHO:
2B

0,5B

+8 B

1B

Kak u3mMeHUTCS Cujla TOKa Ha yuacCTKe Liernu, eC/Ik COMMPOTHUBJ/IEHHE OCTA€TCA HEM3MEHHBIM, d HallpsOKeHHe

yBeMuuBaeTcs B 4 pasa:

yBeJIMUMTCS B 2 pasa

He U3MEeHUTCS

YMEHBIINUTCA B 4 pasa

YBeIMUUTCA B 4 pasa

Pesucropsl ¢ conpoTtuieHreM 2 Om 1 3 OM coefjHeHbI Ioc/IeloBaTenbHO. BribepuTe rpaBrUIbHOE
yTBepXXJeHue.

obl1jee CONPOTHB/IEHNE PE3UCTOPOB MeHblile 2 OM

+00I11Ie€e COnpOTHB/IEHHE Pe3UCTOPOB OoJibIlie 3 OM

ob11jee cONpOTHB/IeHNE Pe3UCTOPOB paBHoO 1,2 OM

CWJIa TOKa B [IePBOM pe3UCTOpe MeHbllle, YeM BO BTOPOM.

ITpoBoJsIOKY pa3pesany MornoJjam U CJI0KUIN BABoe. VI3MeHUTCs /U eé CONpOTUBI/IeHUe?
yBeIMUUTCA B 4 pasa

yBeJIMUMTCS B 2 pasa

+yMeHbIIUTCA B 4 pasa

He U3MeHUTCS

DJIeKTPUUeCKHH TOK B MeTaslIax MpeZCTaB/iseT Co00M yropsZoueHHOe JBIKeHe
+ 5JIeKTPOHOB

TIOJIOKUTE/TbHBIX NOHOB

OTpHLIaTe/IbHBIX NOHOB

TIOJIOKUTE/IbHBIX U OTPHULIaTe/IbHbIX HOHOB

st Toro uToOBI B TPOBOJHUKE BO3HUK 3/IEKTPUUECKU TOK, HE00X0UMO
TOJIKO Ha/lMuKe B HeM CBOOOHBIX 3/IEKTPHUUECKUX 3apsi/iOB

+TOJILKO CO3/laTh B HEM 3JIeEKTPUUYECKOoe I0J1e

TOJILKO UMETh MOTPeOUTeIst 37IeKTPUYeCKON SHepPriun

JieliCTBMe CUJIbl U Ha/IMure CBOOOZHBIX 3apsi/ioB

Cuiia ToKa u3mepsieTcs B:

LbKoyssax

Omax

+ Ammnepax

Kak B3anMo/iefiCTBYIOT /iBa Tlapaslie/IbHbIX TIPOBOAHUKA, €C/TH 37IeKTPUUeCKH TOK B HUX MPOTeKaeT B
O/THOM HaripaB/IeHUU:

TIPOBO/THUKY MPUTIATUBAOTCS +

Cu/ia B3aMO/IeHCTBUS paBHA HYJTHO

TIPOBO/THUKY OTTaTKUBAIOTCS

O ueM CBU/IETETLCTBYET OMBIT JPCTe/a:

00 OTK/IOHEHUU MarHUTHOM CTPeJIKK OKOJIO IIPOBOAHUKA C TOKOM

0 Cyll]eCTBOBaHMM BOKDPYT MPOBOJHUKA C TOKOM MarHWTHOTO TOJIs +
0 BJUSIHUY TIPOBOJHUKA C TOKOM Ha MarHUTHYIO CTPeJIKY

Kakasi pusnueckasi BelMurMHa uMeeT euHUIly 1 Tecna:

B3aMMHasi UHYKLIYS
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MAarHUTHBIN ITOTOK

MarHuTHas UHIYKLUs +

MarHuTHbIe TMHUY UMEIOT Hauajio U KOHell:

HeT +

Ja

BpeMsi OT BpeMeHU

Kak n3meHuTCs epuo/ oOpartieHus 3apskeHHOH YaCTUILbI B O[HOPOJHOM MarHUTHOM T10J1€ TIPH
yMeHbILIeHHUH ee CKOPOCTH B 2 pa3a? V3MeHeHHeM MacChl YaCTHUI[bI TTpeHebpeub:
YMEHBIIUTCA B 2 pa3a

yBeTMUUTCS B 2 pasa

He U3MEHHUTCS +

OAHOPOAHOG MdI'HUTHOE€ I10/1€ — 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 pa3mepa BUTKa
OT PacCTOSTHUS MeX/ly BEKTOPOM MarHUTHOM MHAYKLIMHA ¥ HOPMaJ/IbIO K KOHTYDPY

OT IIOL|a/I¥ BUTKA +

B nipocTpaHCcTBe, e HaXO4UTCA 3/IeKTPOH, CO3/jaeTCsl 3/IeKTPUYeckKoe U MarHUTHOe T10JIA:
Ja

HeT +

3aBUCUT OT YCJIOBUH

B KakoM ciiyyae BOKpPYT [JBWKYILEroCs 3/IeKTPOHA BO3HUKAeT MarHUTHOe I10J1e:

1. DNeKTPOH ABUKETCS] pABHOMEPHO U MPSIMOJIMHENHO

2. DJIeKTPOH JBUKETCS PABHOMEPHO I10 OKPY>KHOCTU

3. DJIeKTPOH JBWXXETCsI PABHOYCKOPEHHO MPSIMOJIMHENHO

TOMBKO 1

2u3

BCe BapUaHThI BEPHBI +

HeT BepHOro OTBeTa

[leBouka KauaeTcsi Ha Kauesisix, fiepyka B PyKaX MOCTOSIHHBIA MarHUT. MarauTHoe 11oJie 00Hapy»KUTCst
He3aBHCHMMO OT TOI'0, Kaue/u HeloBW)KHbI U/IU KayaroTCs:

HeT

Aa+

TOJIBKO KOT'[la KauaroTCsl Kaueslu

Bokpyr Kakux 3apsi/i0B, HEITOABUXHBIX MU JABWXKYLLMXCS, CYLL|eCTBYeT 3JIeKTPUUeCcKoe I10J1e:
371eKTpUYecKoe I10Jj1e CyL[eCTBYeT BOKPYT BCeX 3apsoB +

MarHuTHOe I10JIe CyI[eCTBYeT BOKPYT HellO/BUKHBIX

3JIeKTPUYeCKOe T10JIe CYLeCTBYeT BOKPYT [BIKYILIUXCS

KakoBa (popma MarHUTHBIX JIMHUI MarHUTHOTO T0JIsI IPSIMOTO MPOBOJHUKA C TOKOM:
3aMKHYTbIe KpHBble BOKPYT ITPOBOJHUKA

pasivasbHble IMHUM, OTXOZsIIMe OT [IPOBOJHUKA KaK OT LieHTpa

KOHL[eHTpUYeCK1e OKPY)KHOCTH, OXBaTbIBaIOL1e IPOBOJHUK +

Kakoe HampaByieHve IPUHSATO 3a HarpaB/ieHe MarHUTHOM JIMHWKA MarHUTHOTO MOJIS:
HaripaBJ/ieHHe, KOTOpOe yKa3bIBaeT F0>KHbIM TTOJIFOC MarHUTHOW CTPEJIKU

HarpaBJ/ieHre, KOTOPOe yKa3bIBaeT CeBepHbIM M0JIF0C MarHUTHOM CTPEsKH +
HarpaBsJieHVe, B KOTOPOM yCTaHaB/IMBAEeTCsl 0Cb MarHUTHOM CTPEJIKU

Epunuen 5/M UHAYKLIUY SIBJISIETCS:
Kr/(A*c2) +
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H/(A*cm)

r/(A*c2)

Kakoe Ha3BaHMe HOCUT BO3HMKAIOLIUN [TPU 3/1EKTPOMarHUTHOM UHYKLUU TOK:
3/1eKTpUYeCcKuii

VH/IYKLIMOHHBIN +

TOCTOSTHHBIN

sIB/ieHMe 37IeKTPOMarHUTHOW UHYKIMU OBIJIO OTKPBITO:

Amnepom

Jpcren

®apageem +

3aKOH 3/71eKTPOMarHUTHOW MHAYKLIUU BbIpakaeT JlaHHasi hopMyiia:

€ = vBlsina

€ = -AD/At +

e = I(R+1)

Kakoe Ha3BaHMe HOCUT JIMHUS, B JIF000M TOUKe KOTOPOW BEKTOP MarHUTHOW WH/YKITUM HaTpaB/ieH 110
KacaTeJIbHOM:

JIMHUeHN TOKa

JIMHYeW MarHUTHOM UHAYKLUM +

JIMHUEeN MarHUTHOTO TI0JIst

N3mepenue 1 Tecna (Tn) umeeT gaHHas (usnveckas BeJMUMHA:

MarHuTHast UHAYKLUS +

MarHUTHbIN MOTOK

34C

MarHuTHast UHIYKLYs SIB/ISIeTCSI UMEHHO TaKou (hHM31ueCcKou BeJTMUMHOM:
CKassipHast

JIMHelHast

BEKTOpHas +

’Kesie3Hble OMUIKK B MAarHUTHOM T10JIe TPSIMOT'O TOKA PacrosiaratoTcsi TakuM o6pa3om:
00pa3yroT 3aMKHYThIe KPUBbIE BOKPYT ITPOBO/IHHAKA C TOKOM +

pacriosiararoTcsi 6ecropsijouHO

pacriosiaratoTcsi BJj0Jib IPOBO/IHUKA C TOKOM

VcTOUHMKOM MarHWTHOTO MOJIS SIB/SIETCS:

TOKOSIIIIAsACS 3apshKeHHas uacTuiia

JIBIDKYILAsiCSl 3apsDKeHHast yacTula +

nr000e IBIKYIIeecs Teno

Heo6x011MO0 TpaBUILHO OTIPee/IUTh UHAYKLIMI0 MarHUTHOTO T10J1sl, B KOTOPOM Ha MPOBOAHUK JyiiHON 10
cm gerctByet cuna 0,05 H. Cuna Toka B npoBogHuKe 25 A. [IpoBOJHUK pacIionoyXeH MeprnesAnKy/asipHO
VH/YKLIMY MarHUTHOT'O TTOJIS:

0,025 Tn

0,02 Tn +

0,2Tn

Pa3pen 4 KosebaHus v BO/IHbI
(8bibepeme 0OuH npasuibHbIL omeem)

Tesio coBepiiaeT rapMoHUUeCKHe KomebaHus 1o 3akoHy X = 0,2sin(4nt). OrpesenuTe aMILTUTYAY
KoJie0aHuH.

2 cM

+ 20 cm

2M

5M
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Ha pucyHke npescTaB/ieHa 3aBUCUMOCTb KOOPAMHATHI L[@HTPa 111apa, MO/IBELLIeHHOT0 Ha TPY)KHUHE, OT

BpEMEeHMU.
X, oM

20
10

(1] - : /-\ -
_lni 1 N3/ 4 5 6tc

-20

YacToTa KosebaHHii paBHa

0,12 T

+0,25T'g

0,5Tg

4T

Ha pucyHke npe/ictaB/ieH rpadyK 3aBUCUMOCTH TOTEHLIMATbHON SHEPTUU MaTeMaTUYeCKOTO MasiTHUKA
(OTHOCHTE/TLHO TTOJIOXKEHHS eT0 PaBHOBECHST) OT BPEMEHH.

Ep, Iox 4

0 1 2 36 e

B MomeHT BpemeHHu t = 1 ¢ KUHEeTHUeCKast SHepryst MassTHUKA paBHa

0 x

10 Ix

+20 Ik

40 x

Ha pucyHke nipeficTaB/ieH rpadyk 3aBUCMMOCTH aMITUTY/[bI A BEIHYK/I€HHBIX KO/le0aHUi OT

YaCTOTHhI V BBIHY)KA&I-OU.[EI‘/JI CUJIBI.
A, ek
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. JlivHa BOJIHBI paBHa
0,5M

+2Mm

32 M

JUJIS1 pellieHKs He XBaTaeT [JaHHbIX

KoopanHaTta MaTeMaTrueckoro MasiTHUKa U3MeHsieTcs 1o 3akoHy x = 10sin(20¢ + 5). B cooTBeTCcTBUM C
9TOM (hopMyJION LUK/IUUeCKasi YacToTa KojiebaHuii paBHa

5c¢"

+20c"’
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10 ¢t
25 ¢t
Ha pucyHke npescTaB/ieHa 3aBUCUMOCTb KOOPAMHATHI L[@HTPa 111apa, MO/[BELIeHHOT0 Ha MPYKHUHE, OT

BpPEMEeHM.
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 rpaduK U3MeHeHHs1 CO BpeMeHeM KMHeTHUeCKou SHeprur pebeHka,
KauaroIerocst Ha KaueJisix.

E, D
160 -yt

80 |-\

o0 1 3 3ie

B MOMEHT, COOTBeTCTBy}OH.[I/Iﬁ TOUKe A Ha Fpa(bI/IKe, €ro IoJiHasd MeXdHUUYeCKad 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, ca b _
& FH- -1~ _: aletl
4 r/f-\i\
a 1 5\\
& I o
2 [ 1
| | |

074 8 12 16 201y
IIpu pe3oHaHCe aMIIUTY/ia KoseOaHUii paBHa
1cm
2 cMm
4 cm
+5 cMm
Bosna yacrorou 3 I'1y pacripocTpaHsieTcst B cpefie CO CKOPOCTbO 6 M/c. [IMHa BO/IHBI paBHA
1M
+2M
0,5m
18 m
KakoBo 3HaueHne pe30HaHCHOM YacTOThI ®( B 3/IEKTPUUECKOM 1eMH, COCTOSIeN U3 KOH/leHCcaTopa
3/1eKTPOEeMKOCTbI0 C U KaTYIIKU UHAYKTUBHOCTBIO L?

74



LC
1/LC
+1NLC
VLC
Kakoti sHeprueii 06/1a/1aeT KonebaTebHbBIN KOHTYD B MOMEHTBI, KOT/Ia 3apsi/i KOH/IeHCaTopa MaKCHMaseH?
+3Heprueu 3/1eKTpUUecKoro moJs
SHepruel MarHUTHOI'O T0JIS1
SHeprueil MarHUTHOT'O U 3/IEKTPUUECKOro oJiei
SHepruey rpaBUTaLMOHHOIO, MAarHUTHOTO U 3/IeKTPUYECKOr0 I0JIel
Kakoii sHeprueii 061a/jaeT KonebaTenbHbIN KOHTYD, KOT/J]a TOK B KaTYIlIKe MaKCUMasieH?
SHeprueu 371eKTpUYecKoro rnoss
+3Heprueii MarHUTHOTO TOJIS
SHeprueyl MarHUTHOI'O U 3/IEKTPUYeCKOro oJIen
SHeprueu rpaBUTaLiMOHHOT0, MAarHUTHOTO U 3/IEKTPUUECKOT0 MOJ1ei
Pa3mepHocThio BelpaskeHus RC, rae R — conpotusienue, C — eMKOCTb, IB/ISeTCS:
KT
M
A
+C
Kakoii sHeprueii 061a/jaeT KosiebaTebHbIN KOHTYP B MOMEHTBI, KOT/Ia 3apsi/ KOH/jeHcaTopa paBeH HYJI0?
SHeprueu 3/1eKTpUYecKoro rnos
+ 5Heprue MarHUTHOT'O T0JIsI
SHepruel MarHUTHOI'O U 3/IEKTPUUeCKOro 1oJ1en
SHeprueu rpaBUTaLiMOHHOT0, MarHUTHOTO U 3/IEKTPUUECKOT0 MOJ1ei
Hatigute BepHoe ripojo/bkeHue dpasbl: «[Ipy BKIIOUeHUU pe3ncTopa B Lielb TepeMeHHOro TokKa
KosiebaHuYsl HampsDKeHHUs Ha ero KOHLaX. .. ».
OTCTaroT 110 (hasze OT KoebaHUI CHITBI TOKA Ha T/2
+coBMnazaroT 1o ¢ase ¢ KosebaHUSIMU CUJIbI TOKa
oriepeskaroT 1o (a3e KosebaHUs CUIIbI TOKA Ha TU/2
OTCYTCTBYIOT
PaccmoTtpum fiBa ciyvas IBUKEHUS 3JIeKTPOHA:
1) 3/1eKTPOH PaBHOMEPHO JIBMXKETCS TI0 OKPY>KHOCTH;
2) 3MeKTPOH COBepIIaeT KoeOaTebHbIe BIKEHMUSI.
B Kakux ciayyasix IpOUCXOAUT U3/TyYeHHe 3J1eKTPOMarHUTHBIX BOJIH?
Toneko B 1-M ciiyyae
TonbKO BO 2-M Ci1y4ae
+B oboux ciyuasx
Paguonepenatunk musayvyaeT 371leKTpPOMarHUTHbIE BOJIHBI € UacToToM v. Kak criefiyeT M3MeHUTb eMKOCTb
KosiebaTesTbHOTO KOHTYpa paJrionepejaTuika, 9YTo0bl OH U3/Tydas 3/1eKTPOMarHUTHbIe BOJTHBI C YaCTOTOM
v/27?
YBenmuuts B 2 pasa
YMeHbLIUTE B 2 pa3a
+¥YBenmuuuTts B 4 pasa
KonebarenbHbIi KOHTYD paliONpUeMHMKA HaCTPOeH Ha AJMHY BoHbI 50 M. Kak HY)KHO U3MeHUTb
WH/IYKTUBHOCTH KaTYIIKUA KO/ilebaTeTbHOTO KOHTYpa PaMOTIPUEMHIKA, YTOOBI OH OBbI/T HACTPOEH Ha
00/BIIIYIO B 2 pa3a YaCTOTY U3TyUeHUSs ?
YBenmmuuts B 4 pasa
+YMeHbIIUTH B 4 pasza
YBenmuuts B 2 pasa
KakoBa Jj/iiHa 371eKTpOMarHMTHOW BOJTHBI, €C/TM paJjMoCTaHLus BeZleT repejavy Ha yactore 75 MI'L?

75



UeMy paBHO OTHOIlIEHHe UHTEHCUBHOCTEM 3/IeKTPOMarHUTHBIX BOJIH MPU OUHAKOBOW aMILIUTY/ie
HaMpsDKEeHHOCTHU 3JIEKTPUYECKOTO TI0/ISI B BOJIHE, €C/TU YaCTOThI Koiebanuii vi = 1 MI'u v, = 10 MI'i?
10

+10™

10*

PaccmoTpum fiBa cilydast ABWKEHUS /IeKTPOHa:

1) 2/1€KTPOH ABW)XeTCS pABHOMEPHO Y MPSMOINHENHO;

2) 3/1IeKTPOH [ BYKETCS] pABHOYCKOPEHHO U MPSIMOJIMHENHO.

B kakux ciayvasix IpOUCXOAUT U3/TyYeHUe 3JIeKTPOMarHUTHBIX BOJIH?

Toneko B 1-M ciiyyae

+TonbKO BO 2-M Ci1yuyae

B oboux ciyuasx

PaguonepenaTunk musayvyaeT 371leKTpPOMarHUTHbIE BOJIHBI € 4acToToM v. Kak criefiyeT M3MeHUTb eMKOCTb
KosiebaTesTbHOTO KOHTYpa paJyonepejaTuika, YTo0bl OH U3/Tydas 3/1eKTPOMarHUTHbIE BOJTHBI C YaCTOTOMN
2v?

YBenmuuts B 2 pasa

+YMeHbIIUTH B 4 pasza

YBenmmuuts B 4 pasa

KonebarenbHbIi KOHTYD paJliONpUeMHMKA HaCTPOeH Ha AJIMHY BOHbBI 25 M. Kak HY)KHO U3MeHUTb
WH/IYKTUBHOCTH KaTYIIIKUA KOie0aTeTbHOTO KOHTYPA Pa[UOTIPUEMHIUKA, UTOOBI OH ObUT HACTPOEH Ha
MEHBIIYIO B 2 pa3a 4aCTOTy U3JIyuyeHus?

+¥YBenmuuuTts B 4 pasa

YMeHbIIUTE B 4 pa3a

YBenmuuts B 2 pasa

B paguonprieMHuKe OZIUH U3 KOPOTKOBOJIHOBBIX [[Malia30HOB 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 M3MeHUTCS MTHTeHCHBHOCTD 3/1IEKTPOMAarHUTHOM BOJTHBI TPU YBEJIMUEHUU PAaCCTOSTHUSA [0 UCTOYHUKA B
2 paza?

+YMmeHbLIUTCA B 4 pasa

YBenuuutcs B 4 pasa

YBenmuuurcs B 2 pasa

Pazgen 5 OnTuka
(8bibepeme 0OuH npasuibHbIL omeem)

YoM nazieHust Ha3bIBAIOT YO/ MEXAY. ..
OTPaKEHHBIM JIYYOM U MaJat0liM
OTpa’karolllell TOBEePXHOCThIO U MepPIIeHJUKY/ISPOM
+TepreHVKY/IsIPOM U MaJJalolliM JIy4OM
OTpa’karolllell TOBEePXHOCThIO Y MIPeJIOMIEHHBIM JTyY0OM
@dopMysia TOHKOU JIMH3bI
1/d+1/D=D
+1/d +1/f = 1/F
1/d+1/D=1/F
[Tpeamet HaxOAWUTCS OT cOOMparOLIel TMH3BI Ha PACCTOSTHUM, 00JTbIIeEM (POKYCHOTO, HO MEHBITIEM
nBoiiHoro hokycHoro. Mi3o6pakeHue ripegmera — ...
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MHHUMOE U HaXOIUTCSI MeXXAY JIMH30U U (POKyCOM
JleMICTBUTE/IbHOE U HaXOJUTCSI MEXXY JTMH30U U (hOKYyCOM
JeMCTBUTE/IbHOE Y HAXOJUTCS MeXXAY (POKYCOM U IBOMHBIM (POKYyCOM
+71eMCTBUTE/IbHOE U HaXOAUTCA 3a JBOMHBIM (DOKYCOM
ABCOMIOTHBIN MOKa3aTesTb MPeIOMJIeHUsT TF000M Cpe/ibl:
n<l
n=1
+n >1
n=0
SIBjieHue MOJIHOTO BHYTPEHHEeT 0 OTPaXKeHUst MOKeT Hab/tojaThbCsl TIPY Tiepexo/ie CBeTOBOrO JTyya:
+Uepe3 rpaHuLly paszesna Jt00bIX Cpe.
W3 Bogpl B BO3AYX;
W3 npo3pauHoOy cpeibl B HEITPO3PAauHYHo;
W3 Bo3ayxa B BOJy uepe3 TpaHuULly pa3jena Mo0bixX cpef.
Kakoe sBnenune oTkpbu1 Hbl0TOH
Nurepdepeniys
+ducnepcus
Hudpakius
[Tonspusanys
Ha 6enom sicte 6ymary HarmcaHo KpacHbIM (pyioMacTepoM «y/10B/IETBOPUTENLHO» U 3eT6HBIM
dbnomacTepom — «xoporio». Uepe3 Kakoe CTEK/I0 Ha/[0 CMOTPETh, UTOOBI YBHU/IETh OIIEHKY
«YZIOBJIETBOPUTEILHO»?
Yepes KpacHOe CTeKJI0
[Tpu mo6om cTekse HaAMUCHL OyJeT BUJHA YepHBIM [[BETOM
Yepes fBa cTek/a BMeCTe
+Yepes 3eneHoOe CTEK/IO0
Kakoe ¢usnueckoe siBjieHre 00BSICHSET Pay’KHYIO OKPACKy YeITyH pPhIObI?
Hudpakius cBeTa
+WHTepdepeHIUs cBeTa
[wucnepcus cBeta
ITonspusans ceeta
OnTuueckas cv/a JMH3bI paBHa 5 AnTp. KakoBo )oKyCcHOe paccTosiHWe JTUH3bI?
5 cm
0.2 cm
+20 cm
4 cm
Kora nprimMepHO MOSBUIMCH TepBbIe OUKU?
Oxkoso 1387 .
+Okorio 1286 1.
Oxkoso 1754 1.
Oxkoso 1643 1.
CosiHeuHbI! CBeT MafaeT Ha AUCK, Hab/roAaTeb BUAUT YepeioBaHKe 1IBETHBIX 1os10c. Ha KakoMm siBeHun
OCHOBaHO 0Opa30BaHMe IBETHBIX TI0I0C?
+Iudpakiusi oTpayKeHHBIX Jyueld cBeTa
[TornomeHre CBETOBBIX BOJH OTpe/eeHHOW JI/TUHBI BOJTHBI
[IpsimosiMHetHOe pacrpocTpaHeHue CBeTa
Hucriepcus ceeta
BepHo yTBepxaenue(-5):
[ucniepcreii cBeta 00BSICHSIETCS (PU3HUECKOE SIBJIEHHE:
A — hr0oneToBBIM 1IBeT MBUTLHOM IJIEHKH, OCBeIljaeMoii Oe/IbIM CBETOM.
b — ¢puroneToBsIii 1BeT aba’kypa HaCTOJIBHOM JIAMIThI, CBETSILEICSI Oe/TbIM CBETOM.
TOJIBKO A
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+TO/IbKO b
nA,ub
HU A, HU b
Jlyu, uyiiyy napasuiesibHO [JIaBHOM ONTHYECKOW OCH JIMH3bI I10CJIe TIPeJIOMJIeHUS .. .
UAET uepe3 IBOMHON (HOKyC
+UJET uepe3 ONTUYECKU LIEHTP JIMH3bI
T10CJ/1e TpesioM/IeHursl UAET uepes (oKycC
HUIKOT/Ia He MPeioM/IsIeTCs
[Tpo3pauHoe Teso, orpaHUYeHHOe IBYMs ChepruueCcKUMHU TTIOBePXHOCTSMH, Ha3bIBaeTCs
3epKajioM
CBETOBO/IOM
+MUH30U
CTeK/ISIHHOW NIPU3MOU
Ipu moraZiaHuy COTHEYHOTO CBeTa Ha Karuii Aox/s oopasyetcs pagyra. OObsCHSeTCS 3TO TeM, UTo Oesiblii
CBET COCTOUT U3 3/IeKTPOMAarHUTHBIX BOJIH C pa3HOM JIMHON BOJTHBI, KOTOPbIE KarjiiMUA BOZbI T10-
pasHOMY...
TIOTJIOILAFOTCS
TIPeJIOMJISIIOTCSA
TMOJIIPU3YIOTCS
+0TpakaroTcst
Pazpen 6 KBanroBas ¢usuka
(8bibepeme 0OuH npasuibHbIL omeem)

Ha pucynke 70 ripeficTaBjieHa cxema KCIiepuMeHTaIbHOM ycTaHOBKY Pesepdopa a1s n3yueHust
paccerBaHMS O-YaCTHII.

m 2 3

Al

Puec. 70
Kakoii udpoti Ha prcyHKe 0003HaueHa 30/10Tast posbra, B KOTOPO MPOUCXOZMIO PACCEMBAHUE O
yacTuij?
1
+2
3
Kakoii 3HaK umeert 3apsij siipa atoma?
+ITo/10XKUTe/NbHBIN
OTpuliaTebHbIN
3aps/, paBeH HYJIH0
Ha pucynke 71 npejcraBieH 5HepreTUUeCKUid CrieKTp aToMa BoJ0po/ia.

Er
E,
E,
il 2| 3
E, T =
Pue. 71

Kakoii 1idpoit 0603HaueH repexof, ¢ u3iyueHHeM GoToHa MAaKCUMa/IbHOM UaCTOThI?
1

2

+3
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Kakoe 13 nprBe/ieHHBIX HIDKE BBICKAa3bIBaHUM MPABU/IBHO OMHCHIBAET CIIOCOOHOCTH aTOMOB K U3TyUeHHIO U
TIOIJIOLLIEHUIO SHePruM NpU Nepexo/ie MeXxy ABYMs Pa3/IMUHbIMU CTallMOHAPHBIMU COCTOSIHUSIMU?

Mo>KeT IoT/I0IaTh ¥ U3/y4aTh (GOTOHBI JIFOOO0M SHEprusl.

+MoskeT norJomaTh ¥ U3/ay4arb (POTOHBI JIMILL C HEKOTOPBIMU 3HaUeHUsSIMU SHepruu.

MoxeT roromnjats (OTOHBI 000 SHEPTHH, a U3/Ty4aTh JIUIIb C HEKOTOPBHIMU 3HAaUeHUsSIMHU SHEPTHH.

Ha pucyHke 72 n3o0paxkeH sHepreTHueckui CrieKTp aToMa BOJj0po/a.

n=5 e —={),04 2B
n=4 —0.85 2B
n=3a -1,61 aB
=2 3.40 3B
n=1 13,6 aB

Puc. 72
Kakast gjiiHa BOJIHBI COOTBETCTBYET Tepexo/ly C 5-T0 SHepreTHUYeCcKOoro ypoBHs Ha 2-i ypOBeHb?
+430 HM
500 um
660 HM
Ha pucyHke 73 nipeficTaB/ieHa cxeMa 3KCriepyUMeHTalbHOW ycTaHOBKU Pe3epdopa Aist usyueHust
paccerBaHUs O-UYaCTUL].

..1 J

Al

Pue, 73

I'T
bo
175

Kakoii 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 pucynke 74 npefcTaB/ieH SHepreTUUeCKUid CIIeKTp aToMa BOJ0po/ia.

oA S Lt AR
Puc. T4

Kakotii udpoti 0603HaueH repexo/ ¢ TorionieHrueM (oToHa MUHUMAaTbHON YaCTOThI?
+1
2
3
ATOM BOZIOpO/ja TTpY TIepexo/ie /IeKTPOHaA C TI000ro BepXHEero ypoBHs B MepBoe BO30yK/IeHHOe COCTOSTHHUE
(n = 2) usnyvaeT 3/1eKTPOMarHUTHbIE BOJTHbI, OTHOCSILIMECS] B OCHOBHOM. ..
K MH(ppaKpacHOMY AHara3oHy
K y/IbTParo/IeTOBOMY U3TYUYEHUIO
+K BUIUMOMY CBETY
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Ha pucynke 75 n300pakeH sHepreTHUeCKHi CTIEKTP aToMa BOZIOPO/a.

n="5 —— 0,54 2B

ne=d4— -0,853B

n=3—  -1,51a3B

ne=2 ————— —3,40 3B

f=1 —eee. ~13,6 2B
Pue. 75

Kakas f/mmHa BOJTHBI COOTBETCTBYeT Ilepexo/ly C 3-T0 SHepPreTU4YeCKOro ypoBHS Ha 2-1 YPOBEHb?
430 um

500 M

+660 HM

Kakoe 13 npuBe/ieHHbIX HI)Ke BbIPa’KeHUM COOTBETCTBYET UMIY/bCY (POTOHA?

hv

+h/A\

mc”

®OTOH, COOTBETCTBYIOIINN (PHOIETOBOMY W/IM KPACHOMY CBETY, UMeeT HauOOJIBbIIYI0 SHEPTHIO?
KpacHomy

+®uroneToBoMy

OHepruu 0601x (POTOHOB O/IMHAKOBBI

Kak uaMeHuTCs MakcuMasibHas KUHeTHYecKasi 3Heprusi poTo3/1eKTpoHOoB rnpu ¢hoTosddekre, eciiv
YBEJIMUMTh YaCTOTY 00JTyyaroliero cBeTa, He U3MeHsiss ”HTeHCUBHOCTb T1a/jatolllero ceera?
+YBenmuurcs

YMeHbIIUTCA

He nsmenurcs

Kak n3menuTcs GoTOTOK HachlileHus: Ipu GpoTo3ddexTe, eciy yBeTUUUTh UHTeHCUBHOCTD Ta/Iaroliero
cBeTta B 2 pasa’?

YBenmuuurcs B 4 pasa

YMmeHblIMTCS B 2 pasa

+YBenuuutcA 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

®HoIeTOBOMY

Wmryibcbl 060ux GOTOHOB OAMHAKOBBI

Kak uamenuTcst poToTOK HacklleHus: Tpy (GoTo3¢ddekTe, eci yMeHbIIUT, UHTEHCUBHOCTD Ta/1ato1Lero
cBeta?

YBenmuuurcsa

+YMeHbLINUTCH

He nsmenurcs

Kak uaMeHuTCs MakcuMasibHasi KUHeTH4ecKasi SHeprusi poTo3/1eKTpoHOB mpu ¢hoTo3ddekre, eciiv
YMEeHBIIUTh YacTOTy 00/Tydarolero ceera B 4 pasa, He U3MeHsisi MHTeHCUBHOCTD TaZIatoll[ero cBeTa?
YBenmuuurcs B 2 pasa

YMmeHblIMTCS B 2 pasa

+YMmeHbLIUTCA B 4 pasa
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MeTtoauka npoBefeHHsi KOHTPOJIA

[TapameTpbl MeTOUKU 3HaueHue rapamMeTpa
[Ipesies1 A/IMTENIBHOCTH BCETO KOHTPOJIS 30 MUHYT
ITocnemoBaTenbHOCTb BEIOOpA BOMTPOCOB CryuariHast
[IpepnsiaraeMoe KOIM4eCTBO BOIIPOCOB 18 ( mo 3 U3 KaxxZ10ro paszena)

Kpurepuu onjeHku:

5 0a/1/1I0B BBICTAB/SIOTCS CTYZEHTY, KOTODPbIM MOJIHOCTBIO M TPABU/IbHO OTBETHJI Ha BCe 3a/laHHbIe
BOMPOCHI, TPaBWILHO TIOHMMaeT pOJb U MeCTO (PU3MKM B COBpPeMEHHOW HayuyHOW KapTHUHe Mupa
GbU3MUeCKyI0 CYIIHOCTh HaO/MofaeMbIX BO BcesleHHOM siBjieHWM, poib GU3UKUM B (OPMHUPOBAHUHU
Kpyro3opa ¥ (yHKIMOHAIbHOW I'PaMOTHOCTH uesioBeKa [I/isi pellleHUs MpaKTUYecKuX 3a/lay; MprUMeHseT
ToJTyyeHHble 3HaHUSI /1 OObsSCHEHWs YC/IOBUM TIpOTeKaHUs (M3UUYeCKUX SIBJIEHUN B TpUpOJe U IS
TIPUHSTUS TIPAKTUUECKUX pellleHHi B TIOBCeIHeBHOM KW3HU, YMeeT OCYILeCTB/ISATh TTOMCK U UCII0J/Ib30BaHKe
vHbopMaluy,  HeobxomuMmon i 3(hdEKTUBHOrO  WCIMOJMHEHHsT  NPOodecCHOHaMbHBIX  3a/ad,
Npo()eCCUOHALHOTO U TMYHOCTHOTO Pa3BUTHS, IOTMUECKH U3/1araeT MoyuyeHHble TeopeTUuecKue 3HaHuSI.

4 fa/y1a BBICTABJISIOTCS CTYAEHTY, KOTOPbIN MPaBWIbHO OTBETU/ C HEOOJBIIMMU TOTPELTHOCTSIMU
He MeHee yeM Ha 80 % cojepykaHud 3aJjJaHHbIX BOIIPOCOB;

3 6asy1a BBICTABJISIIOTCS CTY/IEHTY, KOTOPBIM MPaBUJILHO OTBETU/I C HEOOJBIIMMU TIOTPeIIHOCTSIMHU
Ha 60...79 % copepykaHus 3aJaHHBIX BOIIPOCOB.

OtleHKa HKe 3 6a/UIOB CTYZAEHTY He BbICTaB/isieTcs. [10/IHOTY ¥ TIPaBUIBHOCTL OTBETA OTpe/iesisieT
TriperoziaBaTe’ib.

ITpomexxyTouHasi aTTecTanus
WToroBasi olLleHKa CTYZAEHTY BLICTABJSIETCS 110 pe3yJibTaTaM ero TeKylled paboThl 3a BeCh IMepuo/
W3y4yeHUs JUCLUIVIMHBI, B (h)opMe 3K3aMeHa B COOTBeTCTBUM C «[lojio’keHHeM 0 MOAY/IbHO-DeUTUHIOBOM
CUCTEME».
MeTtoauka npoBefeHHsi KOHTPOJIA

[TapameTpbl METOAUKU 3HayeHue rapaMeTpa
KosmuecTBo o11eHOK 4
HasBaHus OLleHOK «OTmMuHO», «X0poLIo», «Y 10BIeTBOPUTE/IbHO», «HeynoBneTBopuTe/IbHO»
[Toporu oLieHOK CM. KpUTepuu OLleHKU

Kpurepuu onjeHku:

WTorosas oLjeHKa 3HaHWUM CTY/IEHTOB I0C/Ie U3Y4YeHUs! JUCLUIIMHbI

1. Crygentsl, HabpaBime 10 wtoram obyueHus 86-100 6amioB ¥ He WMeOI[He TIPOITYCKOB
3aHATUU 110 HeyBa)KUTe/IbHbIM [IPUYMHAM, M10JIy4atoT OLIEHKY «5».

2. CrynenTsl, HabpaBime 66-85 6anoB ¥ He UMeTOIIIYe TPOITYCKOB 3aHSATHI TI0 HeYBa)KUTeTbHBIM
IIPUUMHAM, [10/Iy4YatoT OL[eHKY «4».

3. CrynenTsl, Habpasime 50-65 6anIoB ¥ He UMeTOIIIYe ITPOITYCKOB 3aHATHI TI0 HeYBa)KUTeTbHBIM

IIPUUMHAM, [10/Iy4YaroT OL[eHKY «3».

CrypeHThl, HabpaBie MeHee 50 6a/oB, A0/DKHBI IPOMTH JOMONIHUTE/ILHOE 00yUueHue.

5. CryzmeHTbl, UMelOlMe TPOMYCKU 3aHSATUM 110 HeyBaKUTeNbHbIM TpUUYMHAaM, IIpu JH000M
KojiuecTBe HaOpaHHbIX Oa/uioB  00si3aHbl TIPONTH  JIOMOJIHWTEbHOe oOyueHue II0
TIIPONYILLeHHBIM TeMaM.

e

Jlomo/IHUTE/TbHBIE KOHTPO/IbHbIE HCIBITAHUS
JU1st o0yJaromuxcs, HabpaBimmx MeHee 50 6a/mioB (B cooTBeTcTBUM C ITonoxenuem «O MOZy/IbHO-
PEHTHHIOBOM CHCTeME»), (OPMHUPYIOTCSI U3 UKC/Ia OLEHOUHBIX CPEJCTB 10 TéMaM, KOTOpbIe He OCBOEHBI
o0yyarIuMcs.
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