IlepeyeHb TeOpeTHYECKHUX U MPAKTHYECKHUX 3aJaHUI K IK3aMeHY
no INO/.13 ®du3uka
(1 kype, 2 cemectp 2022-2023 yuy. r.)

®opma kouTpoJs: [Tucemennsrit onpoc (Orpoc)
OnmucartesibHasi YaCTh: BBIMOIHUTH J]Ba TEOPETHUECKUX U JIBA TIPAKTUICCKUX 3a/IaHHSL.

IlepeyeHb TeOpeTHYECKUX 3aJaHUI:
3ananmne Nel

B HekoTOpyI0 TOUKY MPOCTPAHCTBA MPUXOAT KOTEPEHTHBIC BOJTHBI C ONTHYECKON Pa3HOCTHIO X012 6
MKM. OINpeneanTh - IPOU30MIeT yCHIICHUE WK OcabJicHUue CBeTa B JaHHOW TOYKE, €CJIM JJIMHA BOJIHBI
aBHa 480 uMm.

Ouenka |Iloka3arenu oueHkH

3 3anucaHo yciaoBue Makcumyma. OTBET HE MOJYYEH WK OH HEBEPHBII.
4 [IpuBeneH MpaBUIIbHBII U MTOJIHBII OTBET C HEOOJIBIINM HEJOUETOM.

5 [IpuBeneH npaBUIbHBIN U TTOJHBIN OTBET.

3aganue Ne2

3aaHKe Ha HaX0XKJICHHE COOTBETCTBUS, HaIIpUMep (OJMH U3 BapUAHTOB) Y CTAHOBUTE COOTBETCTBHE
MEXAy HOHATUAMU: | U 2 rpyni:

1 rpynmna:usndeckoe siBIEHUE, THIIOTE3a, 3aKOH, TEOPHsI, BEIIECTBO, B3aUMO/ICHCTBHE,
2 rpynna: CBeT norsiouiaeTcst He HENPEPbIBHO, a MOPLUUAMHU; Y YEHHE, CUCTEMA UJEH WM IPUHLUIIOB;

Bona, npeBecuna, uractMacca; Y CKOpeHHUe PONOPIIMOHATBHO MPHIIOKEHHOU Crjie B 00paTHO
MIPOMOPLHUOHAIIEHO Macce Tela;

[Ipouieccel 0OMeHa BeleCcTBOM, IHEprueil, nHpopMalneH, 1earenbHOCThIo; Pacimpenue Ten npu
HarpeBaHuu;

Onenka |Ilokasarenu oueHKH

3 [IpuBeeHbI B COOTBETCTBUE 2-3 MOHATHUS

4 [IpuBenens! B cOOTBETCTBUE 4-5 TOHATHI

5 [IpuBeneHbI B COOTBETCTBUE BCE 6 MOHATHIA




3aganue Ne3
TeopeTnyeckuii BOIPOC HA ONPEAECICHUE OCHOBHBIX MOHATHI Fr€OMETPUUYECKON U BOJTHOBOW ONTHUKU:
OTBEeTUTH HA OJIMH U3 BOIIPOCOB:

1) OnpeneneHue MOHITHI CBETOBOM JTyd; OTpaKEHHE CBETa, MU(PPy3HOE U 3€pKATHLHOE OTPAKECHHE;
rpaduyeckas MoJieTb OTPAKEHUS CBETA;

2)3&HHC&TB (I)OpMYJ'II/IpOBKy 3daKOHa OTpaXXCHUA CBCTA, 3aKOHA HpﬂMOJ’IHHGﬁHOFO pacupoCTpaHCHUA CBCTA,

3)late ompeneseHue MOHATUIN: PEJIOMIICHHE CBETa, ToKa3aTeH peaoMiieHus (a0COMOTHBIN U
OTHOCHTEJIbHBIH), IOJTHOE OTPaKEHUE, IPEEIbHBIN YIOJl MOJIHOIO OTPAKEHMUS,;

4)ChopmynupoBaTh 3aKOH MPETOMIICHHSI CBETA; 3aMMCATh YPaBHEHUE ISl pacueTa MpeaebHOTO yria
MOJIHOT'O OTPAKEHHUS;

S)HapI/ICOBaTB rpa(bnqecxyro MOZCIIb IMPECJIOMJICHUA CBCTA HA I'PaHULIC pa3aciia ABYX CPCH,

6)I[aTL OIIPCACIICHUC MOHATHMI JINH34, CO6I/IpaIOH_II/Ie H paCCCUBAIOIINC JIMH3bI, TOHKAA JIMH34, ONTHUYECKUH
LHEHTP, OIITUYCCKUC OCH, (i)OKYCI)I JIMH3BI, q)OKyCHOC PACCTOAHNEC, OITUYCCKAA CUJIa JIMH3BI;

7)3amnucatb GopmMyITy TOHKOH JIMH3BI U TIPABUJIO 3HAKOB;

8)['paduueckas MoaeNb MOMyUYEHUS U300pAKEHUS B JIMH3E; XOJ1 U3BECTHBIX JTyUeH.

9)IloctpouTts H300pakeHne B TOHKOM COOMparoIel U pacCEUBAOIICH JTMH3aX

10) Haiite onpenenenne narepdepennn ceeta. Kakre MCTOYHUKH CBETa HA3bIBAIOT KOTEPEHTHBIMHU?

11) Kakum criocoboM mory4aroT KOrepeHTHBIE CBETOBBIE BOJIHBI? [louemy He MOTyT uHTEphEeprupoBaTh
BOJIHBI, UYIIUE OT ABYX HE3aBUCUMBIX UCTOYHUKOB CBETA?

12) Kakoe cBeTOBOE M3Ty4YeHHE HAa3bIBAETCS MOHOXPOMATUYECKUM?

13)ChopmynupyiiTe ycinoBus yCuieHUs U O0CIa0IeHUS UHTEPPEPUPYIOIINX CBETOBBIX BOJIH.

14)I"ne ucnonp3yercs sBleHue UHTephEepeHIIH cBeTa?

15)B gyem coctout siBnenue qudpaxiuu ceeta? [Ipu kakux ycnoBusx Habmogaetcs qudpaxius cera?

16) Yro mpencrasnsieT coboil nudpakunonHas pemerka? Kakoil Bujg umeeT nudpakinoHHas KapTuHa,
MOJIy4€HHAas C TIOMOIIBIO TU(PAKIMOHHON PEUIETKU MPU OCBELLIEHUN

€€ MOHOXPOMATHYECKUM CBETOM? TIPH OBEIICHUU O€IbIM CBETOM?

17) llpusenute Gopmyny nudpakiuuonHol pemetku. Kak onpeaensercs AauHa CBETOBOI BOJHBI €
MOMOIIBIO AU(PPAKIIUOHHON pereTKu?
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. Hanmpuwmep:
B uem cocrourt siBnenue nudppakuuu ceeta? [Ipu kakux yciaoBusix HabmogaeTcs nudpakuus ceera?
Ortser:

Hudpakuus BonH (nnat. diffractus — OykBanbHO pa3ioOMaHHBIH, TEpEIOMaHHBIN, OTHOAHHUE MPETMSATCTBH
BOJIHAMH) — SIBJICHHE, KOTOPOE MOKHO pacCMaTpHUBATh

KaK OTKJIOHCHHUEC OT 3aKOHOB FCOMCTpI/I‘lCCKOﬁ OIITHUKHU ITPU paCIPOCTPAHCHUUN BOJIH. HepBOHa‘laﬂbHO
IIOHATHUC HH(l)paKHHH OTHOCHJIOCH TOJIBKO K OTHOAHUIO BOJHAMU Hp@HﬂTCTBHfI,

HO B COBPEMEHHOM, 00Jiee IIMPOKOM TOJIKOBAHMH, C TU(paKLrell CBA3bIBAIOT BECbMa MIMPOKUI KPYT
SIBJICHUH, BO3HUKAIOLIUX [IPU PACIPOCTPAHEHUH BOJIH B HEOJHOPOIHBIX Cpeaax,

a TaKk)Ke MPH paclpoCTPaHEHUH OTPAHUYEHHBIX B IPOCTPAHCTBE BOJIH. JIudpakiius TECHO CBsA3aHa C
sBJICHHEM UHTeppepeHIU. boiee Toro, camo siBlIeHUe JUPPaKLIUU 3a4acCTyIO

TPAKTYIOT KaK YaCTHBIN ciy4ail uHTeppepeHunu (MHTepdepeHrs BTOpUuyHbIX BojH) . Hanbonee cuinbHO
OHH IIPOSABIIAIOTCA IIPU pa3zMepax HEOHOPOJAHOCTEN CPaBHUMBIX C

JUTMHOM BONHBL. [Ipu pazmepax HEOJHOPOIHOCTEH CYIIECTBEHHO MPEBBIMIAIONINX JJIMHY BOJIHBI (Ha 3-4
nopsiika u 6osee) , ABJICHUEM TU(PPAKIINHU, KaK TPAaBUIIO, MOKHO ITpeHEOpeyb

Onenka |Ilokaszarenu oneHKH

3 Hano onpenenenue nudpakuuu

4 Hano onpenenenne nudpakiiuy U yCI0BUs €€ HAOMIOACHUS, HO B OTBETE COACPIKATCS
HETOYHOCTH WJIM OTBET HE MOJIHBIH.

5 [TonHbIi ¥ TPaBUIIBHBIN OTBET.

3ananne Ned
TeopeTtnueckuii BOIpoc Ha ONPEEICHNE OCHOBHBIX IOHATHUN BOJIHOBOM (3JIEKTPOMAarHUTHOW) TEOPHH.

OTBEeTUTH HA OJIMH U3 BOIIPOCOB:
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1)Uro Takoe anekTpoMarHuTHele kosiebanusa? YTo Ha3bIBaeTCs KOJieOaTebHBIM KOHTYpOM?

2) 3anucarh ypaBHEHUE AJIEKTPOMArHUTHBIX Kojiebanuil. Kakue BenuuHbl BXOIAT B 3TO ypaBHEHUE?
3) 3anucath u 00BSICHUTH popmyy TomcoHa.

4)ChopmynupoBats runore3y Makcsemna. [laTe onpeneneHue 3JIeKTPOMarHUTHOTO TOJIA.

5) DnexkrpomarauTHas BoHa. CBoiictBa OMB. JIlnanazonst DMB.

6) Uro takoe paguoBoaHbl? KakoBbl X coiictBa?

7) [IpuHUHUIIBI paTUOCBS3U (MOIYIISITUS U ICTCKTUPOBAHUE)

8) Uto Takoe paauosnokamus? UTo MOKHO ONPENENNUTh C TOMOIIBIO pagroaoKaTopa?

Hanpuwmep:
UYro Takoe anekTpomaruutHas BosnHa? CpoiictBa OMB. Ilepeunciure ocHoBHBIE quana3zonsl OMB.
[IpumepHBIit OTBET:

SHCKTPOMaFHI/ITHOC I1OJIC - 9TO COBOKYITHOCTD 3JICKTPUYCCKOT'O 1 MArHUTHOI'O HOJ'ICI\/’I, IMO3TOMY B Kaxgoi
TOYKE CBOCTO IMPOCTPAHCTBA OHO OIMHUCBHIBACTCA ABYMS OCHOBHBIMU BCIIMUMHAMMU:

HaIpsP’KCHHOCTBIO SJICKTPUYCCKOT'O IMOJIA Eun I/IH,Z[YKI_II/Ieﬁ MarHUTHOTO nojs B.

Taxk Kak 37eKTPOMarHUTHOE TOJIE MPEICTABISAET COOOM MPOIECC MPEBPAILICHHUS DIEKTPUIECKOTO OIS B
MAar"guTHOE, a 3aTeM

MardMTHOI'O B SJICKTPUUYCCKOEC, TO €0 COCTOAHUC ITOCTOAHHO MCHACTCA. PaCHpOCTpaHSISICB B
MPOCTPAHCTBC U BPCMCHHU,

OHO 00pa3yeT 3JIEKTPOMarHUTHbIC BOJIHBLVIcTOuHnKOM DMB ciyxat 3apsijibl. ABHKYITHECS C
YCKOpEHHEM.

B 3aBucuMoOCTH OT 4acTOTHI ¥ ITTMHBI 3TH BOJIHBI PA3/IEISIOT Ha paouo8oIHbl,
mepazepyosoe usiyuerue, UHPpaKpacHoe usnyueHue, BUOUMbLU ceem, yibmpaguoaemosoe uiyienue,

penmeenosckoe u camma-usiyyenue. Cpoiictea DMB: pacpocTpaHSIOTCS ¢ HOCTOSHHOW CKOPOCTHIO
c=300000 km/c( B Bakyyme).

Ob6nanatot Heprueit 1 uMmyabcoM. [IposBISIOT cBOICTBA OTpaXKeHHsI U IIPEIOMIICHUS, TUCTIEPCHH,
uHTepdepeHIun 1 TudpaKum.
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SHCKTPOMaFHI/ITHaSI BOJIHA-IIONICpCUYHAA.

BeKTOpBI HAMps>KCHHOCTU U MHAYKIWHA 3JICKTPOMArHUTHOI'O ITOJIA B3aMMHO IIECPICHAUKYJIAPHEBI, a
IIJIOCKOCTH B KOTOpOfI OHHU JICKAT, MICPIICHAUKYIISIpPHA HAIIPABJICHHUIO PACIIPOCTPAHCHU A BOJIHBL.

Ouenka |Iloka3arenu oueHKH

3 Hano onpenenenne DMB.

4 JlaHO onpezeneHue U NepeuncieHbl OCHOBHBIE cBoiicTBa OMB.

5 JlaH TOJTHBIN U coZlep KaTeNIbHBINA OTBET, MEPEUNCIICHBI CBOMCTBA U THUamnma3oHs DMB.
3aganue Ne5

TeopeTnyeckuii BONPOC HA ONPEAECICHUE OCHOBHBIX MOHATHII KBAHTOBOW ONTHKH.
OTBETHUTH HA OJIUH U3 BOIIPOCOB:

1. 1.Uto u3yuyaer kBantoBas ontuka? Kak oHa paccMmarpuBaet cBer? UeMy paBHa SHEpPrus U
umnyibe potoHa? Packpoiite pu3nueckyro CylnHOCTh KOPIYCKYJISIPHO-BOJIHOBOTO Ayalu3Ma
CBeTa.

2. 2. ChopmynupoBaTh KBaHTOBYIO runotesy Ilnanka. Uro Takoe pOTOHBI, KAKOBBI X CBOWCTBA?

3. 3.Kakoe siBnenue Ha3biBaeTcst porodpdexrom? Bayrpennum potosrdpdexrom? Chopmynupyiite
3aKoHbI BHelHero Gotoaddexra. [aiite onpenenenue kpacHoi rpanuisl porodddexra. Kak Bbi
MoOHUMaeTe Oe3bIHEPIIMOHHOCTD (hoTodddexTa? JlaiiTe onpeneneHne 3a1ep>KUBAOIIETO
HanpsOKSHUS .

4. 4 Jlaiite 00OBbsICHEHHE JaBJICHHUIO CBETa HAa TOBEPXHOCTH TeJla C TOYKU 3PEHHS BOTHOBON U
KBaHTOBOH Teopuil. KTo BepBble SKCIIEPUMEHTAIBHO U3MEPHJI 1aBieHue cBeta? Kak BEIYUCIUTD
JIaBIICHUE CBETa HA TIOBEPXHOCTH?

5. 5.B 1em 3akimouaercs xumuueckoe aerictsue ceera? Kak ono npossisercs? Kakyro ponib B
KU3HHU PACTEHUI W MHUKPOOPTaHU3MOB Urpaet (hotocuHTe3? PacCKakuTe 0 MoTydeHUH
¢dotorpaduu u ee MPUMEHEHUH.

Hanpuwmep: ChopmynupoBaTs kBaHTOBYIO runotesy Ilnanka. Uro Takoe pOTOHBI, KAKOBBI UX CBOWCTBA?
[IpuMepHBIii OTBET:

I'nnote3a [liianka — sBISETCS MPEANONIOKEHHEM TOTO, YTO ATOMBI UCITYCKAIOT 3JICKTPOMAarHUTHYIO
IHEPTHUI0

(cBeT) OTEIbHBIMU NOPLUSIMU — KBAaHTaMU, a HE HEMPEPHIBHO.

DHeprus KaKJ01 NOpLUUY SBJISETCS MPONOPLHUOHAIBHOMN YacToTe u3nyuenus: £ = hv, rne h = 6,63 »
10-34 Ix ¢ —

SIBJISICTCS MOCTOSTHHOM H.Hamca, v — sABsAeTCS yacToTou cBeTa. KBanTOoBasn TEOpUusdA Havdajia
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Pa3BUBATBLCA ITOCJIC OTKPBITUSA

[Tnanka. ['mnotesa [1nanka HamIa SKCIEPUMEHTATBHOM MOATBEPKICHHUE B OTKPBITUHU (hoTOdPdekTa,

(1)0TOXI/IMI/I'-ICCKI/IX peaKHI/II\/’I, JaBJICHHUH CBETA, ABJICHUH JIFOMHUHCCUCHIINH.

OcHoBHBbIE CBOIicTBA (pOTOHA

1. SIBnsieTcst yacTuIleil 2JIEKTPOMArHUTHOTO
MOJIAL.

2. JIBUXKeTCcs CO CKOPOCTBIO CBETA.

3. Cy1ecTByeT TOJIBKO B IBUYKEHUH.

4. OcTaHOBHUTH (POTOH HEJB3S: OH JTUOO
JBUYKETCS CO CKOPOCTHIO,

5. paBHOW CKOPOCTH CBeTa, JIHOO HE
CYILIECTBYET; CIE0BATEIbHO, Macca MOKOs
¢boTOHA paBHA HYJIIO.

Dnepzusa ¢pomona: E=hvumuk =io E = hv
CornacHo TeOpUU OTHOCUTEILHOCTH YHEPTHS hw
— et m = —
BCEr/Ia MOKET OBITh BBIUMCIICHA KaK & = me EE
hw P=—
I = — ;llu
Ortcrona - macca ¢pomona. C
hv kL
p=tmc = —=—
Hmnynvc pomona C A

Hmnynbce poTOHA HampaBiieH 110 CBETOBOMY ITYUKY.

Hanmane HMITYJIbCa IOATBEPIKAACTCA
OKCIICPUMCHTAJIBHO: CYHICCTBOBAHHUEM CBETOBOT'O
JaBJICHHU.

Onenka |Iloka3zaTenu onieHKH

3 Cdopmynuposana runotesa [Lnanka.

4 CdopmynupoBana runotesa [1manka u ykazaHbl OTKPBITHS, SBIISIOIIAECS €€
MOATBEPKICHUEM.

5 CdopmynupoBana runotesa [1manka u ykazaHbl OTKPBITHS, SBIISIOIIAECS €€
MOATBEPKICHUEM.

[lepeuncnens! cBoicTBa (HOTOHA.
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3amanue Ne6

ChopmynupyiiTe KBaHTOBBIC MTOCTYJaThl bopa. Kak mpoucxoauTt u3myyeHne u morjomeHne CBeTa
atomoMm? Henocratku Teopun bopa.

Onenka |Ilokazarenu oneHKH

3 CdopmynupoBansl moctynaTtel bopa.

4 CdopmynupoBansl noctynarsl bopa. Jlano oObscHeHNE U3TYyUYSHHS U MOTJIOMIECHUS CBETa
aTOMOM.

5 CdopmynupoBansl noctynarsl bopa. Jlano oObscHeHNE U3TYyUYSHHS U MOTJIONIECHUS CBETa
aTOMOM.
[Tepeunciensl HenocTaTku Teopun bopa.

3apnanune Ne7

SBnenus, MOATBEPKIAIOIINE CIOXKHYIO CTPYKTYpy atoma. OnbiTel Pezepdopaa. [Inanerapuas monens
aToma, €€ MPOTHUBOPEYUSL.

Onenka |[loka3arenu oueHkH

3 [Iepeuncnens! sBICHUS, TOATBEPKAAIOIINE CI0KHYIO CTPYKTYPY aToma.

4 [lepeuncrens! SBIEHMS, TOATBEPKAAIOIINE CIOKHYIO CTPYKTYpy aroma. PacckazaHo o cytu
onbIToB Pesepdopra.

5 [lepeuncrens! SBIEHMS, TOATBEPKAAIOIINE CIOKHYIO CTPYKTYpy aroma. PacckazaHo o cytu
onbIToB Pesepdopra.
OObsicHEeHa IIaHeTapHasi MOJIEJIb AaTOMA U yKa3aHbl €€ HEJI0CTaTKU.

3aganue Ne§

PacckaszaTth 0 MeTOaX perucTpanuyd HOHU3UPYIOUMX n3nydeHuit ( cueruuk ['eiirepa, Kamepa Bunbcona,
IIy3bIPbKOBas Kamepa,

MeTo poTodaMysbeuit). YTO MOKHO y3HATh MO TPEKY YaCTHIIbI?

Onenka |Iloka3arenu oueHkH

3 Paccka3zano He MeHee 4eM 0 IByX METOJIax PErnCTpalyu.

4 PacckazaHo 0 ueTblpex MeTo/1ax perucTparum.

5 Pacckazano o 4meToax perucTpanuyi HOHU3UPYIOUIUX U3TyUEHUH, IepeuncaeHbl

XapaKTCPUCTUKH,

KOTOPLBIC MOKHO OIIPEACIIUTD 10 (pOTOFpa(bHH TPpCKa 9aCTUIIBI.
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3amanue Ne9

JlaTb onpesesieHne NOHATUSM : IUIaHETa, 3B€3/1a, rajakTuka, Beenennas. [lpusectu npumepsl.

Onenka |Ilokaszarenu oneHKH

3 JlaHbl onpeienieHus] KaKk MUHUMYM JIBYM TIOHSATHUSIM.

4 JlaHbl onpeeneHus: TPEM MOHITHSIM.

5 JlaHbl onpeieNieHus] BCEM MOHSATUSAM U MPUBEICHBI TPUMEPHL.
3aganue Nel(

J1Ba 3apsina, Haxoxasich Ha paccrosiHuM 0,05 M nelicTByIOT Apyr Ha npyra ¢ cuion 1,2:10-4 H,

a B HEKOTOpOM HenpoBosuiei xxuakoctu Ha 0,12 m ¢ cunoit 1,5 -10-5 H.

Kaxosa JUIJICKTPHUYICCKAA MPOHUTTACMOCTDb )KI/IJIKOCTI/I?

Onenka |[loka3arenu oueHkH
3 3anucan 3akoH KynoHna nis Bakyyma u AJis CpeJibl.
4 3anucan 3akoH KysoHa 11 Bakyyma u i1t cpelibl. 3ajjaua perieHa B 001eM BU/IE.
5 3anucan 3akoH KynoHna nis Bakyyma u AJis CpeJibl.
3aaya pelieHa B oOLIEM BHUJI€ U YUCIOBOM BhIPAKEHHH.
BrinosiHeHa mpoBepKa pa3MEpHOCTH.
3aganue Nell

. -8
B 01HOpOAHOM 2JIEKTPUYECKOM I10JI€ HaXOAUTCs MbUinHKa Maccoit 40-107°r. obnanaet 3apaaom 1,6
-10"""Ku1. Kakoit 0/mKkHa GBIT 110 BEHYMHE HAPSDKEHHOCT OIS, YTOOb! IIBITMHKA OCTAIACH B ITOKOE.

Ornenka

ITokazarenu oLiIeHKH

3

3anucaHbl HEOOXOIUMBIE M IOCTATOYHBIE /IS perieHus 3aaa4uu ¢popmysasl (Bropoii 3akon
Herotona, cBs3b cuibl Kynona u HanpsbkeHHOCTH). He cienan yepTex Uil Ha 4epTexe ecTh
omn6Oku. Mnu: B pacuerax ectp ommbka uiu He Oosiee ABYX HenoueToB. He cnenana
MPOBEPKA Pa3MEPHOCTH.

4 3anucaHbl HEOOXOIMMBbIE U JOCTATOYHBIE /Ul pelieHus 3agaun popmyssl. CaenaHn BepHbIT
4yepTex U pacueT .B pacuere nomylieH HenoueT uiaK apudmerndeckas omroka. uinu: He
BBINOJIHEHA [TPOBEPKA Pa3MEPHOCTH.

5 3anucaHbl HEOOXOAMMBbIE U IOCTATOYHBIE TS pelieHus 3a1aun popmyibl. CrenaH BEpHBbIi

YepTEXK U pacueT. BrimonmHeHa mpoBepKa pa3MEepHOCTH.
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3aganue Nel2
Pacckazatb 00 uzo0perenuu paguo A.C.ITonossiM. Kak ycTpoeHsl paguonepeaaTyuk u paguonpueMHUK?

Yro Takoe MOAYJIAINA U )IGTGKTI/IPOB&HI/IG?

Onenka |Ilokaszarenu oneHKH

3 Paccka3ano 00 H306peTeHI/II/I paano- Ha3BaH aBTOP OTKPBITUA U I'OJ I/I306peTeHI/I$I.

4 Pacckazano 00 nzobpereHun paaro- Ha3BaH aBTOP OTKPBITUS U TOJ U300PETEHUS.

OOBsiICHEHO YCTPOMCTBO M MPUHIIUII JECHCTBUS MEpEIaTINKA U TPUEMHUKA

5 Paccka3ano 00 I/1306peTeHI/II/I paano- Ha3BaH aBTOP OTKPBITUA U I'OJ 1/1306peTeH1/1;1.
OOBsCHEHO YCTpOﬁCTBO W OIPpUHIHIT JIeHCcTBUSA nepeaaTunkKa u NMpucMHHUKa.

I[aHO OIMPECACIICHUC MOAYJISIINU U ACTCKTUPOBAHU.

IlepeyeHb MpPaKTUYECKUX 3aJaHMI:
3aganue Nel

Kakyro mnomaas 10KHB UMETh TUIACTUHBI IDIOCKOTO KOHACHCATOpa AJIs TOTO YTOOBI €ro
AJIEKTPOEMKOCTH ObL1a paBHa 2 MKD, eclii MeXIy IJIACTUHAMHU ITOMEIIAETCS CIIOU CITIOIbI TOMIuHON 0,2
MMm? (€ =7).

OI_ICHKa Ilokazarenu oLiIeHKH

3 3anucaHbl HEOOXOAUMBIE M JOCTATOUHBIE JUIsl pEICHU 3a1a4l POPMYJIbI (3JIEKTPOEMKOCTh
IUIOCKOTO KOH/IEHCAaTopa). BeInoaHeHbl He00X0AUMbIe MaTeMaTHUeCKue npeodpazoBanus. B
pacuerax ecTb omnoOKa (He nepeBeeHbl equHulbl n3Mepenus B CH) unu He Oonee AByx
HezoueToB. He BrINonHEeHa MpoBepKa pa3MEPHOCTH.

4 3anucaHbl HEOOXOIUMBbIE U JOCTATOUHBIE JUISl pEIICHU 3a]1a4k (POPMYJIbL. (3IEKTPOEMKOCTh
IUIOCKOTO KOH/IeHCAaTopa). BeINoaHeHbl He00X0AUMBbIE MAaTEMAaTHUECKUE TPe0Opa30BaHMU.
Caenan pacuet .B pacuere nonyuieH Hego4eT Wi apudmerndeckas omuoka. win: He
BBITNOJIHEHA [TPOBEPKA PA3MEPHOCTH.

5 3anucaHbl HEOOXOAUMBIE U JOCTATOUHBIE JUIsl pEIICHUS 3a/1a4u (POPMYJIbL. (3JIEKTPOEMKOCTh
IUIOCKOTO KOH/IEHCAaTopa). BhINoaHeHbl HE00X0AUMbIE MATEMAaTHUECKUE
npeoOpasoBanusa.Caenan BepHbIN pacueT. BelnonHeHa npoBepka pa3MEepHOCTH.

3ananune Ne2
Uewm oTnuyaeTcst TUIOTE3a OT Teopun?

HpI/IBejll/ITe MMpUMEP, KOTAa rMroTe3a HaxoAuJIa CBOC MMOATBCPKACHUC. CTAHOBACH TeopI/Ieﬁ.
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[IpumepHBIit OTBET:

I'umore3a — 3T0 yTBepKAECHUE, JOCTOBEPHOCTh KOTOPOTO TPeOyeTCsl JOKA3aTh.

Omna BbIIBUTAETCS KaK MOMBITKA OOBSICHUTH KaKOe-1100 SIBICHUE.

[Ipu aTOM NpeanonaraeTcs, 4TO0 BEPOSTHOCTh MPABIUBOCTH TAKOTO CYKIEHUS JOCTATOYHO BBICOKA.
Teopusi — 370 cucTeMa B3aUMOCBS3aHHbIX MMOJIOXKEHUH, KOTOpasi pa3padbaTbIiBaeTcs 1151 000CHOBaHUS
CYILLECTBYIOIIUX sIBJICHUN U pakToB. Teopus co3gaercs ¢ IpUMEHEHHEM HAyYHOTO METO/1a

Ha OCHOBE 3KCIEPUMEHTAIbHbBIX (PAKTOB.

[Ipumep Tako#t cuctemsl — runore3a Makcpeiia 0 CyIeCTBOBAHNUHN IEKTPOMArHUTHOTO OIS

ObLJ1a TOATBEPIKIACHA OTKPBITUEM AJIEKTPOMArHuTHHIX BOJIH ['enpuxom ['epriem. [loce sToro runoresa
MakcBema

NPCBPATUJIACH B TCOPUTIO SJICKTPOMATrHUTHOT'O ITOJIA.

Ouenka |Iloka3arenu oleHKH

3 JlaHo onpeneneHne 0qHOMY OHSTHIO.

4 JlaHo omnpezenieHre IByM MOHSATHUSAM U MTOKa3aHa Pa3HULA MEXIY HUMH.

5 aHO OIpEJEIICHNE JIBYM MTOHATUAM M ITOKAa3aHa pa3HuLa Mexxay HUMH. [IpuBenen npumep
TUIIOTE3a-TEOPHUS.

3amanme Ne3

Emkocth KOHACHCATOpa K0JIe0aTeIIbHOTO KOHTYpa paBHa 0,02 MI(CD, MAaKCHUMAJIbHOC 3HAYCHUC
HAIps>KCHUA

Ha ero oOximaakax 500 B.
Omnpenenure MakCUMaJIbHOE 3HAYEHUE JICKTPUUECKON SHEPTUU B KOHTYPE U MHIYKTUBHOCTD KAaTYIIIKH,

€cJIM cuJIa ToKa B KOHType 5 A. Crienatb NpoBEPKY Pa3MEPHOCTH.

Onenka |Ilokaszarenu oneHKH

3 3anucanbl pOPMYJIbI MAKCUMAJIBHOW SHEPTUHU SJIEKTPUUECKOI0 M MAarHUTHOT'O TOJIEH.

OnpeneﬂeHa MaKCUMaJIbHas SHCPIUus SJICKTPUICCKOTr'0O IMOJId KOHACHCATOPpa
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4 3anucanbl GOPMYJIbI MAKCUMAJIBHOM SHEPTUHU SJIEKTPUUECKOI0 M MAarHUTHOT'O TOJIEH.

OnpeneneHa MakCUMalbHasi HEPTUsl AJIEKTPUUECKOTO MO KOHJIEHCATOpa U HHAYKTUBHOCTh
KaTyIIKH.

5 3anucanbl GOPMYJIbI MAKCUMAJIBHOW SHEPTUHU DIEKTPUUECKOI0 M MAarHUTHOT'O TOJIEH.

OmnpeneneHa MakCUMalbHasi HEPT Ul AJIEKTPUUYECKOTO MO KOHJIEHCATOpa U HHAYKTUBHOCTh
KaTyIIKH.

BrinonHena nposepka pasMeEpHOCTH.

3aganue Ned

[IpounTath TEKCT U3 HAy4YHO-NOMYJSIPHOM cTaThu (coobmenuss CMU, cratbu unTepHera). OTBETUTH Ha
BOIIPOCHI K TEKCTY

IIpumep:
OTKpBITHE PEHTICHOBCKUX JIy4el

PentrenoBckue yun 66U OTKPBITHL B 1895 1. Hemenkum ¢uszukom Bunbrensmom Pentrenom. Pentren
3aMETUJI, YTO MPU TOPMOKEHUU OBICTPBIX 3JIEKTPOHOB HA JHOOBIX MPENATCTBUSAX BOSHUKAET CUIBLHO
IIPOHUKAIOILIEE U3TYyUEHUE, KOTOPOE YUEHbIN Ha3Bal X-1y4yaMH (B JaJIbHEHIIEM 32 HUIMH YTBEPIUTCS
TEPMHH «PEHTreHOBCKUe Tyun»). Korna Pentren nepxkan pyky Mexay TpyOKO# v SKpaHOM, TO Ha SKpaHe
ObUIM BU/IHBI TEMHbBIE TEHU KOCTEH Ha oHe OoJiee CBETIbIX OUEpTAaHUM BCEH KUCTU PYKH.

Cxema COBpEMEHHOM PEeHTI€HOBCKOW TpyOKH UIs oTy4yeHus: X-Iydel mpeacTraBieHa Ha pucyHke. Karon
1 mpencrasisieT coO0M MOAOTPEBAEMYIO BOIB(PAMOBYIO CITUPAh, HCITYCKAIONTYO JIEKTPOHKI. [1oToK
3JIEKTPOHOB (POKYCHPYETCs ¢ OMOILBIO LIMIMH/IPA 3, @ 3aTeM COyAapseTcs ¢ METAIINUYECKUM
anekTpoaoM (aHoaoM) 2. Ilpu TopMOKEHUH 3JIEKTPOHOB ITyYKa BOZHUKAIOT PEHTT€HOBCKUE JIyUH.
HanpspxeHue Mexay aHOAOM M KaTOJIOM JOCTUTaeT HECKOJIBKUX JECSITKOB KUIOBOJBT. B TpyOke
co3zaercs riyOOKUil BakyyM; JIaBJI€HHE ra3a B HEil He IPEBBILIACT 10 mm pT. CT.

CornacHo MpOBEIEHHBIM UCCIIEIOBAaHUAM, PEHTT€HOBCKUE JIyYH JE€HCTBOBAIN Ha (JOTOIIACTUHKY,
BBI3bIBAJIM HOHU3ALUIO BO31YyXa, HE B3aMMOJCHCTBOBAIIM C 3IEKTPUUECKUMU U MATHUTHBIMHU MOJISIMHU.
Cpa3y ke BO3HUKJIIO MIPEANONIOKEHHE, YTO PEHTT€HOBCKHE JTyYU — 3TO 3JEKTPOMArHUTHbIE BOJIHBI,
KOTOpPBIE B OTJIMYKE OT CBETOBBIX JIyYeil BUJMMOI0 Y4acTKa CIIEKTpa U yIbTpaduoIETOBBIX JIyueil UMEIOT
ropaszio MEHbIIYIO JUIMHY BOJIHBL. HO ecii peHTreHoBCKoe U3TydeHHe MpeICcTaBiseT coooi
3JIEKTPOMArHUTHBIE BOJIHBI, TO OHO JIOJKHO OOHAPYKHUBATh JU(PPAKLUI0 — SBJICHHE, IPUCYIIEEe BCEM
BUJaM BOJIH. J{udpakiuio peHTTeHOBCKUX BOJIH yAalloch HaOm0AaTh Ha Kpuctauiax. Kpucram ¢ ero
NEPUOINYECKOI CTPYKTYpPOH U €CTh TO YCTPOMCTBO, KOTOPOE HEN30EKHO JODKHO BBI3BAaTh 3aMETHYIO
TUGPAKIUI0 PEHTT€HOBCKUX BOJIH, TaK KaK JUIMHA UX OJM3Ka K pa3MepaM aTOMOB.

1.CormnacHo TEKCTY, peHTIT€HOBCKHE JTy4u 00pa3yroTcs

1) mpu pacpocTpaHEeHUU JIEKTPOHOB B BaKyyMe
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2) mpH pacpoCTpaHEHUH JIEKTPOHOB B razax

3) npu pe3KoM TOPMOKEHUU OBICTPBIX AJIEKTPOHOB Ha MPEMATCTBUU

4) npu B3aUMOJIEHCTBUU 3JIEKTPOHOB C MOJIEKYyJIaMU Ta3a

2.Yto siBAsIETCS AOKA3aTEIHCTBOM BOJTHOBOM MPUPOJIBI PEHTTEHOBCKUX JTydeii?
1) BbICOKasi MPOHMKAIOIIAsl CTIOCOOHOCTh PEHTTEHOBCKUX Jyuei

2) B3aUMOJEHCTBUE C ANEKTPUUECKUM TOJIEM

3) B3auMOJeICTBHE C MArHUTHBIM MOJIEM

4) mudpakius Ha KpUcTamiax

3.KakoBa npupoia peHTT€HOBCKUX JIy4eii?

PEHTICHOBCKUC JIYUYU — 3TO 3JICKTPOMAIrHUTHBLIC BOJIHBI, KOTOPBIC B OTJIMYHUEC OT CBETOBLIX nyqeﬁ
BUUMOI'O Y4aCTKa CIICKTpa U yJILTpa(bI/IOJ]eTOBBIX leqeﬁ HUMCIOT Iropasgo MCHBUIYIO JJIMHY BOJIHBL

4. Kakue BOJIHOBEIC SIBIICHUS npucymniu peHTTCHOBCKOMY I/ISJ'Iy‘-IeHI/IIO?

PEHTIE€HOBCKOE M3IyUYeHHE MPEACTaBIsIET COOON 3JIEKTPOMAarHUTHBIE BOJIHBI, OHO OOHAPYKUBAET
TG PaKIMI0, HHTEPGEPEHIINIO, MOJIIPU3ALUIO- TO €CTh — SIBJICHUS, IPUCYILIME BCEM BUAAM BOJIH.

Onenka |Ilokaszarenu oneHKH

3 TekcT MOHAT BEPHO, B OTBETAX HAa BOMPOCHI COIEPIKATCS OIINOKY .

4 TeKCT MOHAT BEPHO, B OTBETAX COACPKATCS OJAMH-TBA HEIOYCTA.

5 TexcT noHAT ¥ mpoaHanu3upoBad. OTBETHI HAa BOMPOCH! MOIHBIC U UCUEPIBIBAIOIILE.
3aganne Ne5

Omnpenenurte paguyc KpUBU3HbBI TPACKTOPUH 3JIEKTPOHA BIETEBIIETO B M0Jie O cKopocThio 100 km/c
NEPIEHIUKYISIPHO K Hemy, ecinu B = 0,5 Tu.

Onenka |Ilokaszarenu oneHKH

3 3anucanbl HEOOXOMMBbIE U JOCTATOYHBIE TS pelleHus 3a1auu (JOpMyJIbl (BTOPO 3aKOH
Herotona, cuna Jlopenua). Cnenansl HeoOX0AMMbIE MaTeMaTHYECKHE IpeoOpazoBanus. B
peoOpa3oBaHUAX WIM pacyeTax eCTh OIIMOKHU MPUBOAIINE K HEBEPHOMY OTBETY. €
BBITIOJTHEHA MTPOBEPKa pazMepHocTH wiH repeBox B CH.

4 3anucaHbl HEOOXOMMBbIE U JOCTATOYHBIE AJIS peIlIeHus 3a1a4u (POpMyJIbl. (BTOPOM 3aKOH
Herotona, cuna Jlopenna). Cnenansl HeOOXOAMMbIE MaTEMaTUYECKHE IPE0Opa30BaHus U
pacuetsl. B mpeoOpa3oBaHusAX WIM pacyeTax ecTh HEJJOUYEThI; UJIH: HE BHIIIOJHEHA IPOBEPKA
pa3sMepHOCTH.
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5 3anucaHbl HEOOXOMMBbIE U OCTATOYHBIE TS pelIeHus 3a1a4u (POpMyJIbL.(BTOPOi 3aKOH
Herotona, cuna Jlopenua). Cnenansl He0OX0JUMble MaTeMaTHYECKHUE TPE0Opa3OBaHuUs.
Cnenan BepHbIi pacueT. BoinonaHeHa npoBepka pa3MepHOCTH.

3amanne Ne6

BoasT™meTp paccunTaH Ha U3MEpPEHKE HAIPSDKEHUI 10 MakcuMaibHoro 3HaueHus 30 B. Ilpu aTom uepes
BoabTMETp HaeT Tok 10 MA. Kakoe 100aBOYHOE COMTPOTHUBIICHHE HY)KHO MPUCOSTUHUTE K BOJBTMETPY,
9YTOObI UM MOXHO OBLIO M3MEpSITh HanpsbkeHue 10 150 B?

OI_ICHKa Ilokazarenu OoLiICHKH

3 3anucaHbl HEOOXOAUMBIE M JOCTATOUHBIE JUIsl pEIeHUs 3a/1a4l pOopMYyJIbl (pacyeT
N100aBOYHOTO CONpOTUBIeHUA). B pacueTax ects ommbka win He 6osee AByX HenoueToB. He
BBITNIOJIHEHA [TPOBEPKA Pa3MEPHOCTH

4 3anucaHbl HEOOXOAUMBIE U JOCTATOYHBIE JUIS PEIIeHUs 3a1aun (popmybli(pacueT
nob6aBouHoro conpoTtusienus).. Caenan pacuet .B pacdere momyieH He0UET UITH
apudmernueckas ommnodOka. Mnu: He BeimonHeHa mpoBepKa pa3MEpHOCTH.

5 3anucaHbl HEOOXOIUMBbIE U JOCTATOUHBIE JUIsl pEIIeHUs 3a1auu PopMyJbl (pacyeT
100aBOYHOTO conpoTuBiIeHus).. Clenan BepHbIi pacueT. BrinosHeHa npoBepka
pa3sMepHOCTH.

3ananne Ne7

[lepeuncnutb pakTOpsl BO3ACHCTBUS paguallii Ha OPraHU3M YeJI0BEeKa U METO/Ibl 3aIIUThI OT pagualuu
[Ipumep otBera:
(axkTopsI BO3ACHCTBHS paIaluU
1. Bpems — yeM MeHbIIE IPOIOJKATEIBHOCTh BO3ACHCTBHS, TEM JIy4IlE;
2. PaccrosiHue — yeM ganplie OT UICTOYHMKA pagualvy, TEM JIy4lle;
3. [Iperpanpl — uem OOJIbIIIE MPEMSATCTBUI MEXAY YETOBEKOM U HCTOYHUKOM PaJOaKTUBHOIO
U3JIy4YCHUS, TEM JIyYllle
Meronbl 3alUTHI:
DU3NYECKHE :
3amuTa BpeMEHEM

3a1u1/1Ta pacCToOAIHHUEM

3a1u1/1Ta OKpaHUPOBAHHUECM

ctp. 13 u3 14




JleakTuBaIus MpoyKTOB, 0OBEKTOB

BaHII/ITa OpraHoOB JbIXaHUA U KOXHU

BenTwsiius momMenmenuii YucThiM (He3apakeHHBIM ) BOTyXOM

XUMHYECKHUE

Hcnonb30Banue painonpoTeKTOPOB

Hcnons3oBanue MeampenapaToB

CaHI/ITapHO-FI/IFI/IeHI/I'—IGCKI/IC MCPOIIPUATHA

Hcnonn3oBanme 3alIUTHBIX MaTCPHAJIOB

buonornueckue:

HCIIOJIb30BAHHUEC MMPOAYKTOB , CBA3LIBAIOIIUX PAJUOHYKINABI

HUCITIOJIB30BaHNC BUTAMHUHOB

CKOPCHHUEC MPOLECCCOB BBIBCACHUS PAAVOHYKIIMIOB N3 OpraHu3Ma

Onenka |IlokazaTenu oueHKH

3 B npuBeneHHbIX akTOpax U METOJax COAEPIKATCS HEJOUYEThI UM OTBETHI HEMOJIHbIE ( He
MeHee 2/3 npaBUIIbHBIX OTBETOB).

4 B npumepax cogepxarcst OqUH-Ba HEAOYETA.

5 [IpuBeneHb! npUMepHI OJHBIE U NCUEPIBIBAOIIE.
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