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EH.03 ®u3uka. Meronuueckre yKa3aHus 1O BBIIOJHEHHIO CAMOCTOATENbHBIX PadoOT.
CocraBuna M.B. bensikosa. — Cankr-IlerepOypr, 2021.

Mertoanyeckie yKa3aHHs COACPIKAT OMKMCAHUS CaMOCTOSATENBHBIX paboT, MpeayCMOTPEHHBIX
paboueii nmporpammoii EH.03 ®uzuka. KomudecTBO BHEYpOUYHBIX CaMOCTOSITEIIBHBIX PAbOT 8, oOmmii
00béM coctaBisieT 8§ yacoB. Hymepanusi pucyHkoB, ¢opMysn W TabauIl B mpeneiaax OJHOW pabOTHI.
Meroauueckue yKazaHWs TpEeIHA3HAYCHBI Uil  OOydYaromuxcsi O4YyHOM (OpMBI  OOy4YeHUsS IO

crenuanbHocTd 10.02.04 Obecnieuenne WHGOPMAIIMOHHONW O€30MaCHOCTH TEJIEKOMMYHHUKAITHOHHBIX
CHUCTEM.

PaccmoTrpeno u 0100peHo npeaAMEeTHOM (IIUKIIOBOM ) KOMUCCHEH MAaTEMAaTHYECKUX U €CTECTBEHHO-
HayuHbIX qucnuruinH CankT-IlerepOyprcekoro komiemka Tenekommynnkanuii um. D.T. Kpenkens.



COJEP/)KAHUE

Ne m/m
1. [TosicauTenpHas 3amucka
2. [lepedyeHs caMOCTOATENBHBIX PAOOT
3. CamocrosTensHast pabota Nel
4. CamocrostenbHas pabora Ne2
5. CamocTosTenbHas pabora N3
6. CamocrosTenpHas pabota Ned
7. CamocTosTenbHas pabora No5
8. CamocrosTensHas pabota Ne6
0. CamocrositenbHas padora Ne7
10. CamocrostenbHas pabora Ne§
11. Crucox IuTepaTypsl U APYTUX UCTOYHUKOB



1. MOSICHUTEJIBHAS 3AITUCKA
CamocrosiTenbHble pabOTHl pa3paboTaHbl B paMKax pabouedl mporpamMmbl  yaeOHOU

muctuuiiael - EH.03  ®dusmka —  gBASIONICHCS 4YacThi0 OCHOBHOW — MpodeccroHAIbHON
oOpa3oBatensHON TporpamMMel B cooTBercTBUU ¢ @I'OC CIIO mo cnenumansHoctu 10.02.04
Obecneuenme nH(POPMAITMOHHON 0€30MaCHOCTH TEJIEKOMMYHUKALMOHHBIX CUCTEM.

VYuebnas mucnumumaa EH.03 ®wusuka obecneynBaeT (opMUpOBaHHE — OOIIUX
KoMmIieTeHmii 1mo BceM BumaM aesrenbHoctd @I'OC 1o criemmansHocTH 10.02.04 ObGecieuenue
UH(POPMALIMOHHOM 0€30MaCHOCTH TEIEKOMMYHUKAITMOHHBIX CUCTEM.

OK 01. Bsibupats crnocoObl pemeHHus 3aaad Npo(ecCHOHANBHON eATeNbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Ocy1iecTBiATh MOUCK, aHAINU3 U HHTEPIIPETALUI0 HHPOPMALIUU, HEOOXOTUMOH 1151
BBITIOJIHEHUS 33714 IPOPECCHOHATBHOM eI TETbHOCTH;

OK 03. IlmanupoBaTh U peai30BBIBATH COOCTBEHHOE MPOPECCHOHATHPHOE W JTMIHOCTHOE
pa3BUTHE;

OK 09. MW cnons3oBaTh HH(POPMAIIMOHHBIE TEXHOJOTMH B TMPOodecCHOHATBHOMN
JEATENBHOCTH.

2. IIEPEYEHb CAMOCTOATEJIBHBIX PABOT

Ne HaumenoBanue Yacel
1 Kunemaruka, nmHamMuka. 24.
2 3aKOHBI ITOCTOSIHHOI'O TOKa 24.
3 IlepeMeHHBIN AIEKTPUUECKUHN TOK A
4 DIEKTPOMarHUTHHIE BOJIHBI 24,
5 CBeTOBBIC BOJIHBI 24.
6 BomHOBEIE cBOliCTBA CBETA 24.
7 KBaHTOBas onTruka 24.
8 AtomHas usmka 24,




CamocrositesibHas pabora Ne 1 (Bpemsi BBINOJIHEHUS 2 Yaca)

TEMA: KHHEMATHKA, TMHAMHUKA.

1. ean padoTsi:

- pa3BUTHE OOLIUX KOMIIETEHIIHIH;

- opMupoBaHUE TOHUMAHUS TEMBIL;

- BBISIBUTH BO3HUKAIOIIME Y CTYIEHTOB TPYIHOCTH I10 JaHHOI TeMe.
- 3aKpeIUIEHUE IPOIICHHOTO MaTepuaia.

2. 3agaya: peluTh 3a7ja4d U BBIIIOJIHUTD 33JaHUS Pa3HOT'O YPOBHSI CJIOKHOCTH.

3. IMoaroroBka k paéore M MOPSIAOK BHINIOJHEHUSA:
-TIOBTOPHTD OTIpeieIeHUs U (POPMYJIbI IO TEME

4. Kpurepun ouenku

5 — 20 3agaHui

4 —11-15 3amauuit

3 — 10 3apanuit

2 —MeHee 10 3amanuii

5. CamocrosiTesbHas padora
1. MexaHu4deckoe JBHKEHHE-

2. JIBMKeHHUE U ITOKOM HEe aOCOJIIOTHEI, a
3. MarepuanbHasi TOYKa-

4.

CHcTeMma oTcUeTA

6. O0BsicHuTe (PU3NYECKUNA CMBICIT H3PCUCHHI:
«CpaBHuBas Hary 3eMiio co BecerneHHOM, MbI HAXOMM, YTO OHA BCETO JIHIIb
toukay (Cenexa);

«B mMope u3 mopTa uaem, U OTXOJAT U 3eMJIU U Tpajsly (Bepeunuti).

7 . IIpounraiite oTpbIBOK U3 «Pacckasa asponasra» JI.H.ToncToro u orBeTsTe Ha BOIpOC.

«Yto ObI y3HaTh, HOJHUMAIOCH JIH S UJIM CTOIO HA MECTE, 51 BBIOPOCHII OyMaXKKH U3 JIOJKH.
bymaxkku, TOUHO KaMHU, JIETeNI KHU3Y. 3HAYUT, s, KaKk cTperna, JeTen KBepXy. S u3 Bcex cui
YXBaTUJICS 3a BEPEBKY U NMOTsHY. CraBa 60ry, KjianaH OTKPBLICS, 3aCBUCTANIO YTO-TO. S BHIOpOCHII
eme OymMaxkky, OyMaxkka IoJieTesia OKOJIO MEHs ¥ MOIHATIACh. 3HAUHUT, S OIyCKaJICS».

Tlouemy Ons1 onpeoenenusi HaNPasLeHUs OBUNCEHUSL AIPOHABNL BbIOPACHLBA
oymasicku?
8.  Ilepssriit 3akon HproToHa




CHcTema oTcueTa

Huepunazeaas

- Korma konuwniics 6eH3uH, aBTOMOOWIIh BBIHYKJIEH ObLT OCTAHOBUTKCS. ITO 5 caM BUepa BUAEI. A TMocie
3TOTO emie 0onTarT 00 nHepIuy, rocrnoaal.... Hy ne cmentHo mu!

Kax 6v1 661 omeemuiu noiko8Huxy?

11. MHcnpaBpTe OmMOKY B yTBEP)KICHUHU.

Ipunyun omnocumenvHocmu enepsvie cpopmyauposan A.Iunuwmeiin

12. Bropoii 3akon HeroTtoHa
13. nepTHOCTB-

14. Macca-

15. JIBmkeHue MaTepuanbHOI Touku Maccoit m=200r 3anaHo ypapHenue x=10+5t+4t>
(B enuaunax CH). Onpenenure cuity, ASUCTBYIOUIYIO HA MATEPUAIbHYIO TOUKY.
16. Teno Maccoii 1 KT BMKETCS IIPAMONMHENHO COTIIACHO YPAaBHEHHIO X =2+3t - 2t
(B enuaunnax CH) Kakas cuna neiictByeT Ha Teso?
17. Tpetnii 3akoH HeroTOHA
18. 3aneii crakan Bo1oM (HE BECh)
N Ha Becax ypaBHOBECH,
U manen ornyctu tyna,
YUto0 He Kacayics CTEHOK, JHA.
OTBeTb-Ka PU3UKY JTHOOS:
Kax nosedym secwvi ceosn?

19. IBe maifOb1 MaccaMy m; My, CKOJIB3SIIIME MO TIIABHOM TOPU30HTAIBHON MOBEPXHOCTH, CTAIKHBAIOTCS IPYT C
JpyroM. B MOMEHT CTOTKHOBEHHsI yCKOpPEHHUE MEepBOii 1aii0bI paBHO a;. KakoBo yckopeHue BTOpOH maion1?
20. YcioBust paBHOBECHUS Tell

JInauu neficTBUSA BCEX CUIT

6. ClIuCOK MCTOYHHKOB I10 TEME.

1. 'ensprar U.M., I'enpenmureitn JI.3., Kupuk JI.A. Pemenue kio4eBbIX 3a1a4 M0 GU3MKE A5
npoduinbHOM mkoybL. 10-11 kmacesl. — M.: Unekca, 2021.

2. Kupuk JI.A. ®u3zuka. 11 xnacc. Pa3HOypOoBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE
paboter. ®I'OC. — M.: Nnekca,2021.

CamocrosiTesbHast padoTa Ne 2 (Bpemsi BHINIOJIHEHHS 2 yaca)

TEMA: 3AKOHBI IIOCTOSAHHOI'O TOKA

1. Heasn: - bopMupoBaHKEe YMEHUS aHAIM3UPOBATH;
- IOBTOPUTH U IIPOBEPUTH YCBOEHHUE MPOMACHHOTO MaTepraa
- 3aKpeIICHUE IPOIIEHHOTO MaTepuaia.

2. 33}13‘13: BBIITOJIHHUTD 3alaHUA U PCIINUTD 3aJa4U IO BapUaHTaM.



3.IloaroroBka k padore U NOPSIAOK BbINOJTHEHUsI padoThI:
-IIOBTOPUTH ONpENENeHUs U (POpMyYJIBI IO TEME

4. Kputepuu oueHkn

5 — 15 3amau
4 — 12 3amau
3 —7 3aga4

5. CamocrosiTenbHast padoTa.

Bapuanr -1
Yposens A
1. DaeKTpu4eCcKuii TOK - 370 ...
1) HanpaBlEeHHOE IBMKEHUE YaCTHUII 2) Xa0THUYECKOE JIBUIKEHHE 3apsHKCHHBIX YaCTHI]

3) U3MEHEHNe TTOJIOKEHUS OJTHUX YaCTHI] OTHOCHUTEIBHO JIPYTUX
4) HanpaBlIEHHOE ABUKEHUE 3aPSKEHHBIX YaCTHUIL

2.3a 5 cekyHJ MO NMPOBOJHUKY IpH cujie Toka 0,2 A mpoXOauT 3apsi paBHBIN ...
1) 0,04 Kn 2) 1 Kn 3)5,2 Kn 4) 25 Kn

3. PaboTy 21€eKTpHUYeCKOro mnosis no nNepeMeIeHuIo 3apsaaa XapakTepusyer ...
1) HanpsbxeHue 2) conpoTuBiieHUE 3) HAIPSDKEHHOCTh  4) cuja Toka

4. HampspkeHne Ha pe3ucTope ¢ colpotusieHrueM 2 OM npu cuiie Toka 4 A paBHO ...
1)0,55B 2)2B 3)6B 4)8B

5. Ecau mpoBOJIOKY BBITATHBAHUEM YIJIMHUTH B 3 pasa, TO €€ COMPOTUBIICHUE ...
1) ymenbmuTes B 3 paza

2) yBenuuuTcs B 3 paza

3) ymeHbIIUTCS B 9 pa3

4) yBenuuutcs B 9 pas

6. Ha yuyacTke 1ienu, cocTosIeM 13 MOCIEI0BaTENbHO BKIOUYEHHBIX conpoTuBieHni 11 =2 OM 1 R2= 6 OmM,
HanpspbkeHue paBHO 24 B. Cuia Toka B KaKJ10M COTPOTUBIICHUH ...

DLi=b=3A 2)i=6 A, hb=3A

3)i=3A, h=6A HL=1=9A

7. K mocnenoBarenbHO COeIMHEHHBIM conpoTuBieHusIM R = Rz =R3 = 2 Om napanienbHo NogKII04eHO
conpotuBiieHre R4 = 6 OM, MOJHOE CONMPOTUBIICHHE 1NN PABHO ...
)I20m  2) 6 Om 3)30m 4)1/12 Om

8. PaboTy 2eKTpHIECKOTO TOKa MOKHO PacCUUTATh, UCTIOIb3Ys BEIPAKECHHE:
1) IR 2) IUt 3)IU 4) I’R

9. MouHocTh Jamnbl HakanuBaHus npu HanpsbkeHu 220 B u cuite Toka 0,454 A paBHa ...
1)60Br 2)100 Br 3)200Br 4)500 Bt

10. B uctouyHuke TOKa MPOUCXOIUT ...

1) mpeoOpazoBaHue MEKTPUUECKON YHEPTUHA B MEXaHUUECKYIO

2) pazzieneHue MOJIEKYJT BEIIECTBA

3) npeobpazoBaHue SHEPTUH YIOPSAOYCHHOTO ABMKCHUS 3apSXKEHHBIX YaCTHI] B TETIJIOBYIO
4) pa3geneHue Ha MOJOKHUTEIbHBIC U OTPUIATEIILHBIC AICKTPUUECKUE 3aPSIIbI



11. 3akony Oma 117151 TOJIHOM LIETIA COOTBETCTBYET BBIPAKEHUE ...

12. Enunnna n3mepenus 3/]C B Mex1yHapoaHOM CUCTEME ...
1) OmMm 2) Om 3)A 4)B

YpoBens B
13. JIBa pe3uctopa conpotusiienue S Om u 35 OM coeanHeHbI nocieaoBarenbHo. Cuia Toka B Lenu
0,5A. PaccuuTaiiTe 3JIEKTPUYECKYIO 1IETIb.

14. O/1C ucrounuka 26 B, BHyTpeHHee conpoTuiieHue 2 OM, pe3ucTOpbl COEUHEHBI
MOCJIEA0BATEIBbHO U COOTBETCTBEHHO R1 = R2=R3 = R4 =6 Om. Onpenenuts cuily TOKa B LEH.

Yposens C
15. ITo y4acTKy 1enu COCTOsIEN U3 TPEX PABHBIX PE3UCTOPOB: ABA PE3UCTOPA COCTUHEHBI
IIOCJIEA0BATENBHO, @ TPETUM K HUM NapajlIeNIbHO, IPOXOIUT TOK ¢ cuiloi 3 A. Amnepmerp,
BKJIIOUEHHBIH B MMOCJIEIOBATEIbHBINA YYaCTOK LIETIH, TOKA3bIBAET ...

Bapmuanr -2
Yposens A
1. 3a HanpaBiieHUE TOKA IPUHUMAIOT HAlPaBJICHUE JBY)KECHUS. .
1) anekTpoHOB 2) OTpULIATENIbHBIX HOHOB
3) 3apsKEHHBIX YaCTHUI] 4) NOJ0KUTEIBHO 3aPSKEHHBIX YACTHIL

2. Bpems npoxoxaenus 3apsaa 0,5 Kii npu cuie Toka B IpoBOJHUKE 2 A paBHO ...
I)4dc 2)25¢ 3)1c 4)0,25 ¢

3. ®u3nyeckas BEIMYNHA, XapaKTePU3YIOIIast 3apsi/i, IPOXOISIINNA Yepe3 MPOBOAHMK 32 1 CeKyHY ...
1) HanpspKeHue 2) CONpOTUBIICHHE 3) HanPSKEHHOCTh 4) cuna Toka

4. ConpoTuBIIEHUE PE3UCTOPA B LIENH C TOKOM 4 A M NaZicHUM HallpsDKEHUs Ha HeM 2 B paBHo ...
1) 8 Om 2) 6 Om 3)2 Om 4) 0,5 Om

5. Ecnin mpoBoJIOKY pa3pe3ath NMonepek Ha 3 paBHbIC YaCTU U COEAUHUTH UX MMAapaJIeNbHO, TO €€

COIIPOTHUBIICHHUE ...
1) ymenbmutcs B 3 pasza 2) yBenuuuTtcs B 3 pasza
3) ymeHbmuTes B 9 pa3 4) yBenmuuuTcs B 9 pa3

6. Pesuctopsl coenquuensl nocnenoBarenbHo Ri =4 OM, R» =4 OM 1 nangenue HanpsbkeHus Ha yyactke 24 B.
Cuita TOKa B KaXKJIOM PE3UCTOPE ...

HDL=12A, L=4A 2)Li=b=3A

IHLh=h=16A 4HLi=4A, L=12A

7. K TpeM napainienbHO COeAMHEHHBIM PE3UCTOPaM YETBEPTHIN MOJKIIOUYEH MOCIen0BaTebHO Ri=R 2=
R 3=R 4=3 Owm. [lonHoe conpoTUBIIEHHE LIETIH PABHO ...

8. KonmnuaecTBo TCIJIOTEI, BBIACIIIEMOC B ITIPOBOAHHKE IIPHU MPOXOXKIACHUU SJICKTPUUICCKOTO TOKa MOXKHO
pPacCUUTaTh, UCIIOJIL3YS BBIPAKCHUC!

1) IR 2) PRt 3) IU 4) PR

9.VTIOT, BKJIIOYEH B ceTh ¢ HanpsbkeHueM 220 B. PaGora snekTpudeckoro Toka cuiioi 5 A 3a 10 MuUHYT ...
1) 66103 Ik 2) 6610 4 Tk 3) 11-10° Ox 4) 220 x

10. K cTOpOHHUM CHJIaM HE OTHOCSITCSI CUJIBI ...

1) smepHbIC 2) BIEKTPOMarHUTHBIC 3) anekTpocTtatuueckue  4) MEXaHUYECKHE

11. DIC ucToyHMKa TOKA ONPEAEINAETCS BEIPAKEHUEM ...



12. Enunnna usmepenus B C1I BHYTpEHHETro CONPOTHUBIIEHUS UCTOYHUKA TOKA ...
1) Om 2)B 3) Om M 4) A

Yposens B

13. [IBa pe3ucropa, CONpoTUBIECHUE KOTOPHIX IO 12 OM, coenuHeHsl napauienbHo. Hanpsokenue B nenu 6B.
Paccunraiite 371€KTPUYECKYIO LEIb.

14. D1C ucrounuka 24 B ¢ BHyTpeHHUM CONPOTUBICHUEM 2 OM MOCIEI0BATEIBHO BKIFOYEHBI
pesucropbl R1 =R2 =R3 =R4 =6 Om. OnpeieauTs CUly TOKa B LIETH.

Yposenb C

15. YyacTok 11enu CoOCTOUT U3 TpeX paBHBIX pe3ucTOpoB. K 1ByM mociie1oBaTeIbHO COSAUHEHHBIM
pe3ucTopaM napaieabHO MOIKIIOYEH TPETHH, IO KOTOpOMY TedeT TOK 3 A. OOmuii TOK ydacTKa e
PaBeH ...

6. CIIHCOK MCTOYHMKOB JIMTEPATYPbI 1 HHBIX HCTOYHUKOB:

1. l'enpdrar .M., I'eanenmreiin JI.3., Kupuk JI.A. Pemenne karo4ueBbIX 3a1a4 10 GUBHKE IS
npodmibHON mKoisl.10-11 knacesl. — M.: Unekca, 2021.

2. Kupuk JI.A. ®usuka. 11 kimacc. PasHoypoBHEBBIE CaMOCTOATENbHBIE M KOHTPOJIbHBIE paboThl. DI'OC. —
M.: Unekca, 2021.

CamocrosTenbHast padora Ne 3 (BpeMsi BBINOJIHEHUS 2 Yaca)
TEMA: IEPEMEHHBIU DJIEKTPUYECKHUHU TOK

1. Leanb padoTsi:
- CHCTeMaTU3UpOBaHue U 00001IeHNe MaTepuaia o Teme «llepeMeHHBIN AIeKTPUIECKUI TOK;
- IIOBTOPUTH U IIPOBEPUTH NIPOMACHHBIA MaTepUal.

2. 3apava: pemmTh 3a1a4u.

3. IHoaroroBka k padoTe M MOPSAIOK BBINOJTHEHUSI:
- HOBTOPUTH KOHCHEKT MO Teme «IlepeMeHHBII 2JIEKTPUYECKUN TOK.

4. Kpurepun onenkn

5 -5 3amau
4 — 4 3amaun
3 — 3 3agauu

5. CamocrosiTesibHasi pabora

Bapuanr 1.

1. HanpsoxeHnue Ha 3akuMax reHepaTopa U3MEHSIETCS 110 3aKOHY:

u=220cos 100w t.

A) HaiiguTe mepro1 1 4acToTy KoJieOaHU HAPsHKEHUS.

B) IlocTpoiite rpadguk U3MEHEHUS HAMIPSKEHUS CO BPEMEHEM.

2. UHayKTUBHOE COMPOTUBIIEHHUE KAaTYIIKH B 1ienu nepemenHoro toka 50 ' pasuo 31,4 Om. Uemy paBHa
MHAYKTUBHOCTb KaTyIIKH?

3. Haiimute yacToTy COOCTBEHHBIX KOJI€OaHHI B KOHTYPE C HHAYKTUBHOCTHIO KaTymku 10 MI'H
€MKOCTbI0 KOoHAeHcaTopa 1 Mk®d



4. Cuna ToKa B IepBUYHOM 00MOTKe TpaHchopmaropa 0,5 A, HanpspkeHne Ha ero koHiax 220 B. Cura
TOKa BO BTOPUYHOI 00MOTKe TpaHchopmatopa 11 A, Hanpspkerue Ha ero konuax 9,5 B. Haiitu KI1/]
Tpanchopmaropa.

5. IHOyKTUBHOCTD KaTyIIKU KosiebarenbHoro KoHTypa 50 mI'H. TpebyeTcst HaCTpOUTh 3TOT KOHTYp Ha
gactory 1 MI't. KakoBa gomxkHa ObITh EMKOCTh KOHJICHCATOPA B 3TOM KOHTYpE?

Bapuanr 2.

1. ITo rpaduxy, n300paxeHHOMY Ha PUCYHKE, onpeaenuTe ammmtyay IJIC, meprox Toka U 4acToTy. 3amuiin

2. YeMy paBHa EMKOCTb KOHJIEHCATOpa, €CIM NepeMeHHOMY ToKy 4yacToToi 100 I'11 oH oka3biBaeT
conporusienue 0,001 Om.

3.HaiinuTe nepuoa KonebaHuii B KoaeOaTeIbHOM KOHTYpE, €CIH UHAYKTUBHOCTD KaTYIIKH

0,01 I'n,a eMkocTh KOHAEHCATOpA 4 MKD.

4.HanpspkeHne Ha 3a)KuMax BTOPHUHOU 0OMOTKH TpaHcdopmaropa 60 B, cuia Toka BO BTOpHUHOM

nenu 40 A. [lepBuunas 0OMOTKa BKIIFOUEHA B 1IeNb HanpsbkeHueMm 240 B.

Haiinure cuiny Toka B mepBUYHOI 00MOTKe TpaHchopMmaTopa.

5. Karymiky kakoil HHIYKTHBHOCTH HYXKHO BKJIFOUHTDH B KOJIEOATEIBHBIM KOHTYP, YTOOBI

C KOHJICHCATOPOM €MKOCThIO 2 MK®D MOIyduTh 3JeKTPOMarHUTHBIE Kosiebanus yactoror 1000 I'?

6.CnMCOK HCTOYHMKOB JINTEPATYPbl U HHBIX HCTOYHUKOB:
1. l'enpdrar U.M., I'eapenmretin J1.O., Kupuk JI.A. Pemenue kmoueBbIX 3a1a4 1Mo GU3UKE I
npodmibHoN mKkoibl.10-11 knacesl. — M.: Unekca, 2021.

2. Kupuk JI.A. ®usuka. 11 kmacc. Pa3HOypoBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE
paboteL. ®I'OC. — M.: Unekca,2021.

CamocrosiTesibHast padora Ne 4
TEMA: 9JIEKTPOMATI'HUTHBIE BOJIHBI

1. Henu padoTsi:
- pa3BuTHE OOUIMX KOMIETEHIIHI;
- (hopMupoBaHE TOHUMAHUS TEMBI;
- BBISIBUTH BO3HUKAIOIINE y CTYIEHTOB TPYIHOCTH I10 IAHHOH TeMe;
- 3aKpeIyIeHUuEe MPOUIEHHOTO MaTepHania.

2. 3apava: pemuThb 3a7a4u.

3. lloaroroBka Kk paéore ¥ NOPSIAOK BHINOJHEHHUS:
-IIOBTOPUTH OINpENENeHUs U (POPMyYJIbl IO TEME.

10



4. Kpurepum oneHKHn

5 — 6 3amanuit yposus [-111

4 - 6 3ananuii yposHs I-11

3 — 6 3amanuii ypoBHA [

5. CamocrosiTesibHasi padora

I BapuanT
OcHoBHbBIC 3HAHUS, I ypoBens (omenka II ypoBeHnb (onenka I1I ypoBeHsb (o1eHKa
YMeHusl «3») «4») «5»)
1. OnekrpomaruutHoe | [Iponomxkure dpasy: CpaBHUTE CKOPOCTH Kax moxHO
noJje «DONEKTPOMArHUTHOE pacnpocTpaHeHHUsI OOHapyKUTh
I10JIE€ IPECTABIISIET AJIEKTPOMAarHUTHOTO JIEKTPOMAarHuTHOE
co0oit...» MOJIs B BAKyyMe nosie?
(BO3yX€) M B KaKOM-TO
cpeze.
2. DnextpoMarHuTHas | Uto sBiseTcs Kak pacrnonosxeHbl Nzobpaszute
BOJIHA NPUYUHON BEKTOPBI CXEMaTHUYECKU
BO3HUKHOBEHHS HanpspkeHHOCTH E u JIEKTPOMAarHUTHYIO
3JIEKTPOMATrHUTHOMN MarHuTHOW MHAYKIMHU B | BoJHY.
BOJIHBI? B DJIEKTPOMAarHUTHOU
BOJIHE.
3. XapaKkTepucTuKu B xakux equHunax 3anuiuuTe BeIpa)kKeHUE | 3aluIINTe

3JIEKTPOMArHUTHON U3MepsieTcs JUIMHA JUIs OTIpENIeNIeHUs BBIpa)KEHUE IS
BOJIHBI BOJIHBI? nepuoja KojaeOaHmi OIpeeIeHUs AJINHBI
yepe3 AJIUHY BOJHBI. BOJIHBI Yepes3 ee
4acToTy.
4. CpoiicTBa Ha kakom cBoiicTBe [Touemy, mpoesxas nox | Ilouemy B myctom
JIEKTPOMArHUTHBIX JIEKTPOMAarHUTHBIX MOCTOM, IIOMEIIEHU U
BOJIH BOJIH OCHOBaHa paauonepenauu IPOMKOCTb
panuocBssb ¢ 3aTUXaT? paznoBeLaHus
KOCMUYECKUMU yBEJIMUYUBaETCs?
arnmaparamu?
5. IlpuHuun KakoBo HazHaueHue Kaxkoe ¢usmndaeckoe N3o6pazute
pannocBsI3u MHUKpO(hOHA IpU SBJICHHUE TI03BOJISIET CXEMaTHUYECKH
TpaHCIALUN HacCTPOUTh MOJ1yJINPOBAHHBII
panuonepenayd? paznoONpUEMHHUK Ha CHUTHAJL
HYKHYIO
PaIUOCTAHITUIO?
6. Pemenue 3anau no | OnpenenuTs AIUHY Ha kakoit gacrore Kaxos nepuon n
TEeMe BOJIHBI, U3]Ty4aeMoi pabotaer JUINHA BOJIHBI
Iepe1aTYNuKOM, ECIIN paauonepenaTurK, TEJIEBU3NOHHOIO

nepuoJ Kose0aHui
paseH 0,2 Mkc?

M3JTYYaroi BOJIHY
muHou 30 M?

CHTHaJa, eCin
HECYIlasi 4acToTa
paBHa 50 MI'i?

I1 Bapuanr

OcHoBHbIE 3HAHMNS,
YMeHHs

I ypoBennb (oumenka
«3»)

II ypoBenb (oueHka
«4»)

III ypoBeHnnb (omenka
«5»)
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1. DnexrpomarautHoe | [lonsarue [Tponomxkure dpasy: N3o0pazure

nosue «OIJIEKTPOMarHuTHOE «McrouHnKOM CXEMaTUYHO
noJyie» B (pU3UKY BBEI... | BIEKTPOMAarHUTHOTO 3JIEKTPOMAarHUTHOE

110JIs1 SIBIISIETCS ... » 1oJIe.

2. OnexktpomarauTHasg | C Kakoil CKOPOCTBIO Kakwue ornuuurensupie | YTO 3HAYUT, 4TO

BOJIHA pacnpocTpaHsaeTcs CBOICTBa UMEET AJIEKTPOMAarHUTHast
3JIEKTPOMAarHUTHAsI 3JIEKTPOMAarHUTHAsI BOJIHA SIBJISIETCS
BOJIHA B BO3yX€ BOJIHA B OTJINYME OT NIOTIEPEYHON?
(Bakyyme)? JIPYTUX BUIOB BOJIH?

3. XapaKkTepucTHuKu Hasosute eqununy Hasosure eqununy Kaxoe BbIpakeHue

3JIEKTPOMAarHUTHOU WU3MEPEHHS YaCTOTHI WU3MEPEHMS BEIMYMHBI, | ONpEAeIsaeT

BOJIHBI AJIEKTPOMAarHUTHOTO onpeaensieMon LUKIINYECKYIO
W3ITy9CHHS. BeIpakennem C= U/q 4acTOTY KoeOaHmit

paauonepenaTuuka’?

4. CpoiicTBa Hasosute cBONCTBO [Touemy paboratomas ITouemy

3JIEKTPOMAarHUTHBIX 3JIEKTPOMAarHUTHBIX 3IeKTPOOpUTBA CO3/AAaET | paAHoIepeaun

BOJIH BOJIH Onaromaps IIOMEXU IIPUEMY Ppa3IUYHbIX
KOTOPOMY MOKHO panuonepenay? paauOCTAHIIUN HE
OCYIIECTBIISATh «CMEILIUBAIOTCSA» B
paguoCBsI3h a¢pupe?
IIPAKTUYECKH
MIHOBEHHO.

5. IlpuHnun s gero B KaxoBo HazHaueHue [t gero ciyxut

pamuocBs3u paguonpUEeMHHUKE JEMOAYJATOpA MPU TPOMKOTOBOPHTEIIH B
CIIYyKUT py4yKa paauocBa3u? paavoNpUEMHUKE?
HaCTPOWKHU?

6. Perrennie 3aqau 1o
TEME

Onpenenuts nepuoa
KOJIeOaHU [T
JJIEKTPOMATrHUTHOMN
BOJIHBI JJIMHOU 3CM.

Onpenenuts JIMHY
BOJIHBI
PaguoIOKaTOPHOU
CTAHLIUU MIPH YACTOTE
Kosiebanuit 2 MI'm.

Onpenenuts JJIMHY
3JIEKTPOMArHUTHBIX
BOJIH B BO3]IyXe,
U3ITy9aeMbIX
KoJIeOaTEIbHBIM
KOHTYPOM €MKOCTBIO
03uDdn
MHIYKTUBHOCTHIO 300
I'n.

6.CnicoK HCTOYHUKOB JIUTEPATYPbI M HHBIX HCTOYHMKOB:

1. F'ensdrar U.M., I'eanenmureiin J1.3., Kupuk JI.A. Perenne kiitoueBbIX 3a1a4 10 GUUKE IS
npoduinbHOM mKoibL. 10-11 kmacesl. — M.: Unekca, 2021.

2. Kupuk JI.A. ®usuka. 11 kimacc. PasHoypoBHEBBIE CaMOCTOATENbHBIE M KOHTPOJIbHBIE paboThl. DI'OC. —

M.: Unekca,2021.
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CamocrositesibHast padbora NeS
TEMA: CBETOBBIE BOJIHbI
1. Heaw: - popMupoBaHrEe YMEHUS aHATU3UPOBATD;

- 3aKpeIlIEHUE MPOIIEHHOT0 MaTepraIa.

2. 3apava: coctaBUTh U 0GOPMHUTH KPOCCBOP/I IO TaHHOU TEME.

3.IloaroroBka k padore ¥ MOPSA0K BHINOJHEHUSI pa0OThI:

-IIOBTOPUTH ONpesieeHusl 1o TeMe «CBETOBBIE BOIHBIY;
-IIPUTOTOBUTH MOJIOBHHY BaTMaHa (A2), IBETHbIE PYUKH, KapaHIall, THHEHKHU;
- COCTaBUTb B paboyel TeTpaau IpUMEpPHbIE BOPOCH.

4. Kputepuu oueHK#n

5 —42 cioBa
4 — 38 ci10B
3 —34 cioBa

5. IosicHenust Kk padore: KpoccBOp 1 — roj0BOJIOMKa, MTPEACTABIISIONIAs COOO0M MEpEIUIeTCHHE PSIIOB
KJIETOYEK, KOTOPBIE 3aMlOJIHAIOTCS CJIOBAMH IO 33/1aHHBIM 3HaUeHUSAM. OOBIYHO 3HAYECHHUS CJIOB 334a10TCS
onucareabHO Mo ATON (GUTYpOH, CHaYana 3Ha4YeHUs CJIOB, KOTOPbIE TOJKHBI MOIYYUTHCA 10
TOPU30HTAIIU, 3aT€M — I10 BEPTUKAJIH.

B nmporecce paboTer o0yuaromumecs:

MPOCMATPHUBAIOT U U3y4YarOT HEOOXOAUMBIH MaTepHal, KaKk B JIEKIUAX, TaK U B JIOTIOJTHUTEIBHBIX
UCTOYHUKAX WH(OpMAIIHH;

COCTABIISIIOT CIIMCOK CJIOB Pa3/eibHO IO HANPaBICHUM;

COCTAaBIISIIOT BOIIPOCHI K OTOOPAHHBIM CJIOBaM;

poBepA0T opporpaduio TeKCTa, COOTBETCTBIE HYMEPAIUH;

0(OPMIISIOT TOTOBBIM KPOCCBOP/I.

Obwue mpebosanusi npu coCMasieHUuU KpoCcceopoos.

He nomyckaercst Hanuuaue "maniek"” (He3anoJHEHHBIX KIETOK) B CETKE KPOCCBOP/A;

He nomyckarorcs cimydaiinbie OyKBOCOUETAHUSI M TIEPECCUCHUS,

3aragaHHbIe CIIOBA JIOJDKHBI OBITh UMEHAMU CYIIECTBUTEILHBIMA B UMEHUTEIILHOM TIa/ICKE
€MHCTBEHHOT'0 YHCJIa;

JIByxOyKBEHHBIE CJIOBA JIOJKHBI IMEThH JIBA TIEPECEUCHNUS;

TpexOyKkBeHHbIE ClIOBa TOJKHBI KMETh HE MEHEE JBYX MEePECeUCHHUI;

He nomyckarorcs ab6pesuarypsl (3ull u T.1.), cokpaiieHus (IeTIoM U ap.);

He pekoMenayercst 6051b1110€ KOJIUYECTBO ABYXOYKBEHHBIX CIIOB;

Bce TekcThl 1omKHBI OBITH HAMCAHBI pa300pUYMBO, KEJIATEIHHO OTIICYaTAHbI.

Tpebosanus k oghopmaeruro:

Ha xaxxmom nucte mosmkHa ObITh haMUITUS aBTOPA, a TAK)Ke Ha3BaHUE JAHHOTO KPOCCBOPIIA;
PucyHok kpoccBOpza TOKEH ObITh YETKUM;
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CeTkH BceX KPOCCBOP/IOB JIOJDKHBI OBITH BBITIOTHEHBI B ABYX IK3EMIUISAPAX:

1-1 3K3. - ¢ 3aIIOTHEHHBEIMH CIIOBaAMU,

2-ii 5K3. - TOJBKO ¢ UppamMu NO3ULIUH.

OTtBeThl MyOIUKYIOTCS OTAETbHO. OTBETHI TPEAHA3HAYEHBI JIJIS1 TPOBEPKHU MPABHUIHHOCTH
peuIeHus: KpoCCBOP/a U Jal0T BO3MOKHOCTh 03HAKOMUTHCS C MPABUIIBHBIMUA OTBETAMU HA HEPEIICHHBIE
MO3UIIMH YCIIOBHH, UTO CIIOCOOCTBYET PEIICHUIO OHOM M3 OCHOBHBIX 3aJ1a4 pas3raJibIBaHUs KPOCCBOPIOB
— TOBBILIEHUIO 3PYIULIMHI U YBETUUYEHHUIO CIOBAPHOTO 3araca.

6.CIMCOK HCTOYHMKOB JINTEPATYPbI U HHBIX HCTOYHUKOB:

1. l'enpdrar U.M., I'eanenmreiin JI.3., Kupuk JI.A. Pemenne kro4ueBbIX 3a1a4 10 GUBHKE IS
npodmisHON mKkoibl.10-11 knaceel. — M.: Unekca, 2021.

2. Kupuk JI.A. ®usuka. 11 kimacc. PasHoypoBHEBBIE CaMOCTOATENbHBIE M KOHTPOJIbHBIE paboThl. DI'OC. —
M.: Nekca,2021.

CamocrositesibHast padbora Ne6
TEMA: BOJTHOBBIE CBOMCTBA CBETA
1. esab padoThi:
- CHCTEMaTU3UPOBaHKE U 0000IICHIEe MaTeprala o TeMe «BOoTHOBBIE CBOWCTBA CBETAY;
- IOBTOPUTH ¥ TPOBEPUTH MPONIECHHBIA MaTEpHUal.

2. 3agava: pemuTh 3a1a4H.

3. IloaroroBka Kk padoTe U MOPAIOK BbINOJHEHHS:
- HOBTOPUTH KOHCIEKT MO TeME «BOJHOBBIE CBOMCTBA CBETAY.

4. Kpurepun onenkn
5 — 14 3aganuii

4 — 10-12 3aganuii

3 — ceMb 3aaHuN

5. CamocrosiTesibHast padoTa
1 BapuanT
l. Pa3nosxeHne my4yka COJIHEYHOIO CBETA B CIIEKTP IIPH NIPOXOKIACHUH €r0 Yepe3 MPU3MY
OOBSICHAETCS] TEM, YTO CBET COCTOMT U3 HAOOpa 3JEKTPOMArHUTHBIX BOJH Pa3HOU JJIMHBI, KOTOPBIE,
1oTaaas B Ipusmy,

A IBMXKYTCS C pa3HON CKOPOCTBIO

b. umMeroT 0IMHAKOBYIO YacTOTY

B. nornomarorcs B pa3HOU CTENEHU

I'. *MEI0T OIMHAKOBYIO IJIMHY BOJIHBI
2. [Tocne mpoxoxaeHus 0enoro cBera uepe3 KpacHOEe CTEKJIO CBET CTAHOBUTCS KPACHBIM. DTO
IIPOUCXOIUT HU3-3a TOTO, YTO CBETOBBIE BOJIHBI IPYTUX IBETOB B OCHOBHOM

A. orpaxarorca b paccenBarorcs B. mpenomisitores I, morsiomarorcs

3. V3Kkuil CBETOBOM My4YOK MOCIIE MPOXOXKACHUS YEPE3 MPO3PAUYHYIO IPU3MY JTAE€T HA SKPAHE CIIEKTP.
Ykaxure MMPaBUJIbHYIO MMOCJICAOBATCIIBHOCTD LIBCTOB B CIICKTPC.

A. Op-3eN-CUH-TOJ b. ron-cun-3en-duon

B. op-xken-3en-ron I'. sxen-op-3en-roiu
4. [Tpu BBIAYBaHUM MBUIBHOTO ITY3bIps IPU HEKOTOPOH TOJNILIMHE TUIEHKH OH MpuoOpeTaeT

panyxHYy0 okpacky. Kakoe pusndeckoe siBJIeHHE JEKUT B OCHOBE 3TOT'0 HAOIIOIeHUs?
A. unatepdepentus  b. nudpaxius
B. nonspuzanus I'. nucniepcus
5. Yto B 00BIICHHOM KM3HU JIeTUe HAOMI0AaTh TUPPAKITAIO 3BYKOBBIX HJIA CBETOBBIX BOJIH?
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A. mudpakiuio 3ByKOBBIX BOJIH, T.K. OHU IIPOJIOJIbHBIC, & CBETOBBIC BOJIHBI ITOTIEPEYHBIC
b. mudpakmuio 3ByKOBBIX BOJH, T.K. Azs™>>Acs

B. nudpaxiuio cBEeTOBBIX BOJH, T.K. Ace<< Asp

I'. nudpakuro CBeTOBBIX BOJH, B CBSI3H C OCOOCHHOCTSIMH OpTaHa 3peHUs — Ti1a3a

6. Ha nepeanioro rpans po3padyHoi CTEKISIHHON IIPU3MBI AJA0T NapaJlIeIbHbIE IPYT APYTY
3€JICHBIM M KPAaCHBIN «Iyun» ja3epoB. [locie npoxoxxaeHus: npru3Mbl

A. OHU OCTaHyTCs NapaJlJIeIbHBIMU
b. onu pazoiiayrcs Tak, 4TO HE OYAYT MEpPECeKaThCS
B. onu nepecekyrcs
I'. oTBeT 3aBUCHUT OT copTa CTeKIa
7. Wurepdepennus cera — 310. ..
A. OTKJIOHEHHE OT NMPSMOJIMHEHHOCTH B PACIIPOCTPAHEHUH CBETOBBIX BOJIH
b. 3aBHUCcUMOCTE OKAa3aTeis MMPCJIOMJICHUSA BCUICCTBA OT YaCTOThI CBETOBOM BOJIHBI
B. nepepacnpezenenne 3Heprun BOJIH B IPOCTPAHCTBE MPU HAJIOKEHUHU BOJIH APYT HA Ipyra
I'. ucue3HoBEHUE IPEITOMIICHHBIX J1y4Yeil
8. Kaknm 00pa3oM MOXKHO Ha OTBITE TOJYYUTh KOTEPEHTHBIC BOJIHBI?
A. OT IByX UICTOYHUKOB OJINHAKOBOM 4aCTOTHI
b. oT A1ByX NpOU3BOIBHBIX HICTOYHUKOB CBETA
B. nponycTuBs cBET 4epe3 CTEKISHHYIO IPU3MY
I'. pa3nenuB cBETOBOM My4YOK Ha JIBE YaCTH

9. VY4eHuk paccMaTpUBAeT 3allUCH B TETPAH, CACIaHHbIE CHHUMU YEPHUIAMU YEPE3 OPAHKEBOE
crekio. Kakoii nBeT OykB OH yBUIAUT?

A. 4epHbII b. cunuii

B. 3enensbrit I'. opankeBbIit
10. OxpaimBaHue TOHKUX IJIEHOK B pa3IMUHBIC [IBETa O0YCIOBJICHO SIBIICHUEM:

1.  nmucnepcus; 3) nudpakius CBeTa;
2. uHrepdepenuus csera; 4) uHTEpPEepeHIN U TUPPAKINSL.

1. MoHoxpomaTudeckasi BOJIHa -3TO BOJIHA:

1.  BoJHA OOJBIION AMIUTUTY/IBI; 3) BOJTHA, UMEIOIIAsi OCIBIiA 1IBET;
2.  HWMEET ONpeACIEHHYIO YaCTOTYy; 4) MepBUYHAs BOJIHA.

12. KorepeHnTHbIe BOJIHBIL:

1)BOJTHBI ¢ OAMHAKOBOW YacTOTOM; 3) BOJTHBI PAa3HBIX aMILTHTY/I;
2) noJsIpU30BaHHbBIE BOJIHBI; 4) pe3ylbTUPYIOIINE BOJIHBI IPU
CIIOKEHHH.

13. Uem 00yCIIOBIEHO CYIIECTBOBAHUE TUCTIEpCUH?

1)IIepemenHOE 371€KTPOMAarHUTHOE TIOJIE CBETOBOI BOJIHBI BIUSET HA JUAIEKTPUUECKYIO TPOHUIIAEMOCTD

CpenBl.
2)PacnpocTpaHsisch B cpefie, CBET pa3HOM YaCcTOTHI 110 Pa3HOMY HarpeBaer e€.

3)/leeKThI MOIMPOBKHU MPU3MBI TIO — PA3HOMY BIUSIOT Ha PACIIPOCTPaHEHUE ATUHHBIX U KOPOTKHUX
CBETOBBIX BOJIH.

4)JInuHa BOJHBI CBETA 3aBUCUT OT €0 YaCTOTHI.

14. N3MeHHTCs M 9yacToTa M JJIMHA BOJIHBI CBETA MPHU MEPEXO/IE €ro U3 BaKkyyma B Boay?

1) nrHa BOJIHBI YMEHBIIIAETCS, @ YaCTOTA YBEIUUUBACTCS;

2)UTMHA BOJIHBI YBEJIMYHUBAETCS, @ YACTOTAa YMEHbILIAETCS;

3) JuIMHA BOJIHBI YMEHBIIIAETCS, YACTOTA HE U3MEHSETCS,



4) JJINHA BOJIHBI YBCIIMYHUBACTCA, @ YaCTOTAa HC U3SMCHACTCA.

2 BapuaHT
1. YKakuTe MpaBUILHOE YTBEpkKACHUE. J(HcTiepcus MposSBIIsIeTCS B CASAYIONINX IPHUPOTHBIX
SIBJICHHSIX: | ) IIBETHBIE pa3BOAbI HA MBUIBHOM TIJICHKE
2) panyra
A. Tonpkol b. Tonpko02
B. ul, n2 I'.au 1, Hu2
2. BepHo yrBepxkaenue(-s):

Jucnepcueii cBera 00bAcHsACTCS (PU3MUECKOE SBICHUE!
1)puroneToBkIi IBET MBUTBHOM TIJICHKH, OCBEIIAEMOM OEITbIM CBETOM
2)okpairMBaHue OEI0To CBeTa MPOXOIAIIETO yepe3 GUOIETOBOE CTEKIIO

A. Tonbko 1

b. Tonbko 2

Bul,u2

I''um 1, Hu 2
3. Jl1s onpenesienys JUIMH BOJIH YTOJI TPEIOMIICHUSI CBETOBBIX Jyuell Ha paHMIIe BO3TyX-CTEKIIO
YMEHBIIIAETCS C YBEITMYCHUEM JJIMHBI BOJHBI U3TYYCHHs. X0 Tydeil s TpeX [BETOB MPH MaCHUH
0enoro cBeTa U3 BO3/lyXa Ha IpaHUIly pa3jesa nokasaH Ha pucyHke. Lludpam cooTBeTCTBYIOT 11BETA:

e

A.l-cun  b.l-cun  B.l-kp TI'.1-kp

2-3en 2-kp 2-3en 2-cuH
3-kp 3-3en 3-cun  3-3en
123
4. CBeTOBbBIE BOJIHBI KOT€PEHTHBI, €CJIA Y HUX
A. COBIMAJAIOT aMILIUTYAbI b. coBnanaroT 4acToTh
B. moctostHen caBur das I'buB
5. Ecnu 3a Henmpo3payHbIM TUCKOM, OCBEIIEHHBIM SIPKUM UCTOYHUKOM CBETa HEOOJIBIIIOTO pa3Mepa,

IIOCTaBUTh 9KPaH, TO MOXKHO B IIEHTPE TEHU 0OHAPYXHUTh CBETJIOE NATHO. Kakoe dusnueckoe sBiIeHne
IpY 3TOM HaboaeTcs?

A. uaTepdepeHus b. mudpakums
B. nonspuzauus I'. nucniepcus
6. Ha nepenHioro rpanb Tpo3pavyHOil CTEKJISTHHOM MPU3MBbI AJAI0T MapaJlieIbHbIE IPYT IPYTY

OpaH)XeBBIN U (PHOJETOBBIH «Iydn» a3epoB. [Tocie mpoxoxIeH:s PU3MbI

A. OHU OCTaHyTCs NapaJlIeIbHBIMU
b. onu pazoiigyrcs Tak, 4To HE OyAyT EPECEKaThCs
B. onu nepecekyrcs
I'. oTBeT 3aBUCHUT OT copTa CTeKIa
7. Judpakmus cBeTa — 310. ..
A. orubaHue BOJTHAMU MPENSATCTBHA
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b. cnoxeHnue B IpOCTpaHCTBE BOJIH
B. paznoxeHune 0e10 cBeTa Ha COCTABIISIFOIINE CEMb I[BETOB
I'. mpenomiieHne Ha rpaHulie pa3ena AByX Cpel

8. Bo3aeicTBYIOT 1M CBETOBBIE MyUKHU APYT HA JIpyTra MpU BCTpede?

A na

b. Her

B. onpenenenHoro oreera gaTh HENb34
9. Y4eHuk paccMaTpUBAET 3alUCH B TETPaAJH, CeIaHHbIe KPAaCHBIMU YEPHUJIAMH Yepe3 KpacHoe
crexio. Kakoit et OykB oH yBUIUT?

A. 6enpii b. kpacubIit

B. depHblii I'. Huyero He yBUAUT
10. Paznoxxenune 6eoro cBeta B CIIEKTP C MOMOIIBIO0 CTEKISTHHOM MPU3MBI POUCXOIUT M3-3a
SIBJICHUSI:

l)mucniepcuu cBeta; 3) nudpakiuu cBeTa;
2) wunTepdepeHunu cera; 4) uHTEpPEepeHINN U TUPPAKLINH.

11. Hudpakmus ceera -3T10:

1.  cioxeHHe BOJH B IPOCTPAHCTBE; 3) orubaHue BOIHOM MPEnITCTBHIH;

2. paszioxeHue 0enoro 1BerTa B CNEKTP; 4) BOSHUKHOBEHHE BTOPUUHBIX

BOJIH.

12.  Ecnu npomnyckaTh IIy4OK COJTHEYHOI'O CBETA Yepe3 MOJIIPU3aTOpP, TO MHTEHCUBHOCTD BBIXOAIIETO

my4yka He OyeT 3aBUCETh OT yrila IOBOPOTA MOJSpU3aTOpa. ITO MPOUCXOAUT MTOTOMY, UTO:

1 )comHEUHBIN TIIIOCKOTIOSPU30BaH;

2) COTHEYHBIN CBET COCTOUT U3 MHOTHX BOJH PA3IMYHON YaCTOTHI;

3) TIOCKOCTH MOJISIPU3ALIMN CBETOBBIX BOJH, BXOAAIIUX B ITy40K, OPUEHTHUPOBAHBI BJIOJIb BCEBO3MOXKHBIX
HaTpaBIICHUH, MEPICHAUKYISIPHBIX K JTy4y;

4)nonspu3aTop HE MOISAPU3YET COTHEUHBIA CBET.

13. TeXHOIOTHSI «TIPOCBETIICHUS» O0BEKTUBOB ONTUYECKUX CUCTEM OCHOBAHA HA UCTIOIB30BaHUHU
SIBJICHUS:

1) mudpakuum; 3) qucnepcuu;

2)uatepdepennnn; 4) MoIIpU3aIIH.

14. OnHUM U3 T0Ka3aTeIbCTB TOTO, YTO SJIEKTPOMATHUTHBIE BOJHBI TTOTMIEPEYHBIE, SBIISCTCS
CYIIIECTBOBaHHE Y HUX CBOMCTB:

l)nonsipuzanusi; 3) oTpaxeHue;

2)npenomiienue; 4) nHTEpPEepeHIHS.

6. CniicoK MCTOYHNKOB JIUTEPATYPHI:
1.Kupuk JI.A. ®usznka-11. PazHOYypOBHEBBIE CAMOCTOSITEIbHBIE W KOHTPOJIbHbBIC
pabotsl.- M.: Unekca, 2007.
2. JlykameBa E.B. EI'D ®wusuka. Tunossie TectoBbic 3amanus/ E.B. Jlykamesa,
H.M.Yucrakosa.-M.: U3narenbcTBo «OK3amMen»,2017.

CamocrosiTesibHas padora Ne7
TEMA: KBAHTOBAS OIITUKA
1. Henu padoTsi:
- pa3BUTHE OOLIMX KOMIIETEHLINH;
- (hopMupoBaHUEe MOHUMAHUS TEMBI;
- BBISIBUTH BO3HUKAIOLIHME Y CTYJEHTOB TPYIHOCTH 110 TaHHOH TeMe;
- 3aKpeIIEHUE IPOIIEHHOTO MaTepuaia.
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2. 3ampava: pemuTh 3a7a44 U BHIOTHUTH 3aJaHUS.

3. lloaroroBka Kk padore ¥ MOPSAAOK BbINOJIHEHHS:
-TIOBTOPHTD OTIpeieIeHUs] U (POPMYJIbI IO TEME

4. Kpurepum oueHKHn
5 -7 3amaHuit
4 - 5 3amanuit
3 — 4 3agangui

5. CamocrosiTesbHast padoTa

3aganme 1. Yckoputenb cOOOIINI painOaKTUBHOMY siipy cKkopocTh 0,4¢, Te ¢ - CKOpOCTh CBETa B
BakyyMme. B MOMEHT BbIJIeTa U3 YCKOPUTEJNS SIIPO BHIOPOCHUIIO B HANIPABICHUH CBOETO JIBHIKEHUS b -
4acTUIy cO CKOpocThio 0,75¢ oTHOCUTENBHO YcKopuTes. OnpenenuTe CKOPOCTb YaCTUIbI OTHOCUTEIHHO
anpa. OTBET IPeICTaBbTE B METAMETPAX 3 CEKYHIY.

3aganue 2. YCKopuTenb COOOINI PaliOaKTUBHOMY siIpy ckopocTh 0,5¢. B MOMeHT BblieTa U3
YCKOPUTEIS SJIpO BEIOPOCUIIO B HAIIPaBJIEHUH CBOETO JIBHKEHUS - yacTuily co ckopocThio 0,85¢
OTHOCHUTEJIbHO yckoputens. Onpenennure CKOpoCTh YaCTULIBI OTHOCUTEIBHOTO sifjpa. OTBET NMPECTaBbTE B
MerameTpax 3a CeKyHAy.

3ananue 3. CoOCTBEHHOE BpeMsl )KU3HU HEKOTOPOH HecTaOmibHOM yactuilsl 10 He. Haliaure nyTs,
MPONJEHHBIN ATON YaCTULIEH 0 paciiajia B HEMOABUKHOM CUCTEME OTCUETA, €CIIU €€ BPEMS KU3HU B HEU
20 He. OtBet npeacTaBbTe B equHunax CH u okpyrauTe A0 JecAThIX.

3ananue 4. CoOCTBEHHOE BpeMs KU3HU HEKOTOPOH HeCTaOMIbHOM yacTuilsl 15 He. Haiinure myTs,
MPOMICHHBIN ATOW YacTULEH 0 pacnaja B HEMOABMXKHOM CUCTEME OTCUETa, €CIIU €€ BPeMsl )KM3HU B HEH
25 He. OtBer npencrasbTe B eAuHuax CU U okpyrimuTe 10 1eCSIThIX.

3aganue 5. Ha pucyHke n3o0paxeHbl HECKOJIBKO YHEPreTHUECKUX YPOBHEH aToma. MUHUMAabHAS JUTHHA
BOJIHBI CBETA, U3JTy4aeMOTO MPU BCEX BO3MOKHBIX Nlepexoaax Mmexay ypoBusamu El, E2, E3 u E4, paBna
250 aMm. M3BecTHO, YTO YaCTOTHI NEPEXOJOB OTHOCATCS APYT K APYry Kak v13 :v24 :v32=9:7:4.
KakoBa myinHa cBETOBOM BOJIHBI ¢ 4aCTOTOM v32? OTBET NpeACTaBbTE B HAHOMETPAX.

E, - 3aganue 6. Ha pricyHke n300paxeHbl HECKOJIBKO YHEPTEeTHUECKUX YPOBHEH
E; : atoma. MUHMMaNbHas JJIMHA BOJIHBI CBETA, U3Jy4aeMOT0 IIPH BCEX
vau | Vi BO3MOXKHBIX Iepexoaax Mexay ypoBHsamu El, E2, E3 u E4, paBHa 260 HM.
E, N3BeCcTHO, UTO YaCTOTHI MEPEXOIOB OTHOCATCS APYT K ApYyTy Kak v13 : v24 :
Vi v32=9:7:4. KakoBa JyInHa CBETOBOM BOJHBI C 4acTOTOU v32? OTBET
E IIpeaCTaBbTE B HAHOMETPaAX.

3ananme 7. Onpenenute MUHUMAIBHYIO SHEPTHI0, HEOOXOIUMYIO /ISt

12
pa3aeneHus sapa yriiepoaa &€ Ha TPY OJMHAKOBBIX YacTHUIbl. Macca sipa yriepoga me = 11,9967 a.e.m,
Mmacca siipa renust mye = 4,0015 a.e.m, 1 a.e.m = 1,66x10-27kr, ckopocTh cBeta ¢ = 3x108 m/c. OTBeT
IPEJICTaBbTE B METAAIEKTPOHBOJIBTAX U OKPYTIIUTE JI0 IECATHIX.

6. CincoK MCTOYHHUKOB JINTEPATYPhI:
1.Kupuk JI.LA. ®usuka-11. PasHOypOoBHEBBIE CaMOCTOSTENbHBIE U KOHTPOJIbHbBIE
pabotsl.- M.: Unekca, 2007.
2.JIykameBa E.B. EI'D ®usuka. Tunossie TectoBbie 3amanusi/ E.B. Jlykamiesa,
H.N.Ynctaxosa.-M.: U3garenscTBo «IK3amen»,2017.
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1.

CamocrositesbHast padbora Ne8
TEMA: ATOMHAS ®U3UKA

esab padoThi:

- CUCTEMaTU3UPOBAaHKE U 0000IIEHIE MaTepralia 1o TeME;
- TOBTOPUTH U MPOBEPUTH MPOUICHHBIN MaTepHUa.

2.3apava: BBINOJHUTH 33JJaHUS U PEIIUTH 3a7a4H.

3. IloaroroBka Kk padore ¥ MOPATOK BbINOJIHEHHS:
- HOBTOpI/ITB KOHCIICKT IIO TEMC

4.

Kpurepun onenkn

5 — 3amauu 1-3 ypoBHs
4 — 3agaun 1-2 ypoBHs
3 — 3amauu 1 ypoBHS

5. CamocrosiTesibHas padoTa
1 yposeHs.

1.

Kax n3MeHunach sHeprusi aToMa BOJ0OPOAa, €CIIU AJIEKTPOH B aTOME Iepemies ¢ epBOi OpOUTHI
Ha TPEThIO, a TIOTOM 00paTHO?

2. Kaxkos cocTas siaep Bogopona “Hi u ypana 2*8Uq,? UTo MOKHO cKa3aTh 0 KOIMYECTBE HEHTPOHOB
B SI7Jpax C BO3pacTaHUEM HUX MOPSAKOBOrO HomMepa?

3. Omnpenenuts aeekT Macchl sapa aroma 6opa '°Bs B aTOMHBIX €/JMHHUIAX M SHEPreTHYECKHX
eAMHULIAX.

4. BbIUMCIUTE PHEPTHIO CBSA3M spa ypaHa >>SUop.

5. OmpenenuTs 3HepreTHUeckuil BrIXo 1 saepHoit peakiuu “Hi+*Hi—>Hex+'no, ecitu sHeprus cassu
saapa uzortona renus 7,7 MaB, sapa atoma aeiitepus 2,2 MaB.

6. Urto npou3oiaeT, KOrjaa 3JeKTPOH CTOJKHETCS C IPOTOHOM?

7. Tlpwu B-pacnaae u3 siapa BeUIETaeT 37eKTpoH. Ho anekTpona B siape HeT. OTKya ke oH Oepercs?

8. Ilpownsomen caMonpou3BOJIbHBIN pacnaj sapa. Beiienunack niy noraoTuaach SHEPIus BO BpeMs
pacniaga? OTBeT 000CHYHTE.

2 ypoBeHb.

1. Tlpu nonmsanuu aroma a3ota HeoOxonuma sHeprus 14,53 3B. Haiitu anuHy BOJIHBI H3ITy4eHUS,
KOTOPOE BBI30BET HOHU3ALUIO.

2. llpu nepexone aToMa BOAOPOAA U3 YETBEPTOI'O IHEPIETUUECKOTO COCTOSIHUS BO BTOPOE
U3IIyqaroTcst (GOTOHBI ¢ dHEpTUEH 2,55 3B. OnpeaenuTs NIMHY BOJTHBI 3TON JIMHUH CIIEKTpa.

3. Bo uro npespamaercs 2>*Ug nocne a-pacnana u AByX B-pacnanon?

4. Jlonummre peakumio: 2>’Puost+*Her—'ng+?;

5. BbIYHMCIIUTE SHEPTHIO CBA3H U YEIbHYIO SHEPIUIO CBA3U s szpa 2’ Alys.

6. Kakoe KoIM4ecTBO TEPMOSICPHON SHEPTUHU CONEPIKUTCS B 1 J1 OOBIYHOM BOIBI.

7. B mpomuecce TepMosiaepHoro cuatesa 5-10%kr Bogopoaa npespaiiaiorcs B 49644 r renus.
OnpenenuTtsb, CKOJIbKO SHEPIHH BBIIEISIETCS IIPU STOM.

3 ypoBeHb.

1. s moHM3amuy aTroMa Kuciopoaa Heooxoauma sHeprust okoio 14 3B. Haiinure yactoty
U3JIy4€HUs, KOTOPOE MOXKET BbI3BaTh HOHHU3ALIHIO.

2. AKTUBHOCTH paJiMOAKTUBHOIO 3JIEMEHTA YMEHbIIWIACH B 4 pa3a 3a 8 cyrok. Halitu nepuon
HoJypacnaja.

3. KaxkoB nepuoa nosypacnaja u30Tona, €y 3a CyTKu pacnagaercs B cpeaneM 900 aTomoB U3

1000?
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4. Ilepuon nomypacmnaja paguioakTUBHOIO JIEMEHTA PaBEH BOCBbMH CYTKaM. 3a KAKOE BpEMs
KOJINYECTBO PAIMOAKTUBHBIX aTOMOB yMeHbIUTCs B 1000 pa3?

5. Ilpu o6ayuennn uzotona Meau Curg MPOTOHAMH PeaKIus MOKET MATH HECKONLKMMH MYTAMU: C
BBIZICJICHHUEM OJJHOTO HEMTPOHA; C BBIJCICHUEM JIBYX HEUTPOHOB; C BBIJICJICHUEM ITPOTOHA U
HEeHTpoHa. Spa Kakux 3JeMEeHTOB 00pa3yloTcsl B KakIoM cirydae? Hamucarp siiepHble peakium.

6. Ilpu 6oMGapaupoBKe HEWTpoHaMH H30TONa 6opa ''Bs o6pasyrores a-uacTuisl. HanmmmmTe
YpaBHEHUE ITOU peaKlUu U HAMJAUTE €€ SJHEPIeTUUECKUHN BBIXO/.

7. llpu neneHuu oIHOTO aToMa ypaHa-235 Ha JABa OCKOJIKA BBIJEISETCS OKOJIO 3° 10‘“[[)1( SHEPIUH.
Ckobko 6eH3MHa IOTpedyeTcs MpH SepHON peakluu, B KOTopol pacxoayercs 1 T ypana?

8. Tlpu aHHUTUISAIIMY AJEKTPOHA U MTO3UTPOHA 00PA30BAIOCh /IBa OAMHAKOBHIX Y-KBaHTa. HalTn
JUITMHY BOJIHBI, peHeOperasi KHHETUYECKOI SHEpriel YacTHIl IO PEaKIIUu.

6.CIMCOK HCTOYHMKOB JINTEPATYPbI U HHBIX HCTOYHHUKOB:

1. l'enpdrar .M., I'eanenmreiin JI.3., Kupuk JI.A. Pemenne karo4ueBbIX 3a1a4 10 GUBHKE IS
npodmibHON mKoibl.10-11 knacesl. — M.: Unekca, 2021.

2. Kupuk JI.A. ®usuka. 11 kimacc. PasHoypoBHEBBIE CaMOCTOATENbHBIE M KOHTPOJIbHBIE paboThl. DI'OC. —
M.: Unekca,2021.
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