MPUTOXKEHME A
®OH/, OLLEHOYHbIX MATEPMANIOB A1 MPOMEXYTOYHOM ATTECTALMU
NO AUCLUNAUHE «du3nka»

1. lMepeyeHb oyeHOYHbIX cpedcme 0a8 KomnemeHyuii, hopmupyemobix 8 pe3ynbmame 0C60E€HUA

oucyunnuH.!

Koa koHTpoIMpyemMoii KoMIeTeHUNU

Cnoco0
OLICHUBAHUA

OuneHo4HoOe cpeacTBo

OIIK-1: Cnoco0OeH NpUMEHSTh
€CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE
3HaHUS, METO/Ibl MATEMaTHYECKOTO aHAIu3a U

3auer; 3K3aMeH

Kommnekt
KOHTPOJIUPYIOLIUX
MAaTepHAJIOB IS
3a4yeTa; KOMIIJIEKT

MOJICITUPOBAHUS B TPOHECCHOHATLHON KOHTPOJUPYIOIINX
JesITebHOCTH MaTepHaloB JUIs
PK3aMeHa
Kommekr
OIIK-3: CnocobeH B chepe cBoeit KOHTPOJIMPYIOIINX

npohecCHOHATBFHOM NeSTeNIbHOCTH TPOBOIUTh
U3MEpEHUS B HAOJIIOIeHHsI, 00padaThIBaTh U
MPEACTABIISITh SKCIEPUMEHTAIbHBIE JAHHBIE U
pe3yJIbTaThl UCIIBITAHU

3aueT; 3K3aMeH

MaTepHaioB JUIs
3a4yeTa; KOMILICKT
KOHTPOJIHMPYIOIIUX
MaTEepHAIIOB IS
HK3aMeHa

2. OnucaHue nokasameneli u Kpumepues

oyeHusaHusa

OueHuBaemble KOMNETEHLUMU

npegcrtassieHbl B

ouyeHusaHua KomnemeHyul,

pasaene

onucaHue wkKan

«lMepeyeHb nNNaHUpyemMbIx

pe3ynbTaToB 06yYeHUs Mo ANCUUMNINHE, COOTHECEHHbBIX C MHAMKATOPAMM AOCTUNKEHMUA KOMMNETEHLMIA
» pabouel nporpaMmbl ANCUUNANHBI «DU3KKa».

Mpn oueHUBaHUU
ncnonbayetca 100-6annbHas WKana.

chopmMmmnpoBaHHOCTH

KoMMeTeHLUUin

no AaucuunavHe «®usmka»

Kpurepmnii

Onenka mo 100-
0aNILHOM IIKaJIe

Onenka mo
TPAAULMOHHON HIKAJIe

CryzneHT ocBOMI U3y4YaeMblidi MaTEpHa
(OCHOBHOM U AOMOJIHUTENBHBIN ), CHCTEMHO
Y TPAaMOTHO M3JIaracT €ro, OCyIECTBISAET
IIOJIHOE Y IPABUJIBHOE BBIITOJTHEHUE
3a/laHuil B COOTBETCTBUM C MHANKATOPaMU
JOCTIDKEHUS] KOMIIETEHIINH, crioco0eH
OTBETUTH HA JIONOJHUTEIIBHBIE BOIIPOCHI.

75-100

Omauuno

CryneHT ocBOMI U3y4yaeMblii MaTepual,
OCYILIECTBJISIET BBIIIOJIHEHNE 3aJaHU B
COOTBETCTBUU C UHIUKATOPaMU
JOCTHKEHUSI KOMIIETEHIUH ¢
HEeTPUHIMITHAIGHBIMA OITHOKaMHU.

50-74

Xopowo

CTy,[[CHT ACMOHCTPUPYCT OCBOCHHUC TOJIBKO
OCHOBHOI'O MaTt€puajia, Ipu BbIIIOJIHCHUA
3aJIaHUil B COOTBETCTBHUHU C HHAWKATOpaMu

25-49

Yooenremeopumenvno




JOCTHUIXCHUA KOMHCTCHLII/Iﬁ I[OHYCKaCT
OTJIEeJIbHBIE OIIMOKH, HE CIIOCOOEH
CI/ICTeMaTI/BI/IpOBaTL MaTepHan " OCJ1aTh
BBIBO/IBI.

CTy,Z[eHT HC OCBOMJI OCHOBHOC COICPKAHNC
HN3y4acMOIro Mar€pualia, 3ailaHus B
COOTBCTCTBUH C MUHAUKATOpaMU
JOCTHIKCHHUA KOMHCTCHHI/Iﬁ HEC BBIITIOJIHCHBI
HJIW BBITOJHCHBI HCBEPHO.

<25 Heyoosnemsopumenvho

3. Tunosblie KOHMPObHbIE 3a00HUA UAU UHble Mmamepuasnsl, Heobxodumole 014 OYeHKU YPOBHA

docmuiceHua KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu

1.3a0a4u Ha nNpumeHeHue Ha8bIKo8 OupepeHyuanbHO20 U UHMe2pasbHO20 UCHUCAEHUS

KomneteHuusa

UHpMKaTOp AOCTUNKEHNA KOMNETEHLUH

OlMK-1 CnocobeH NPUMEHATb eCTeCTBEHHOHay4Hble ©
0b6LLEeNHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYECKOoro
aHa/M3a W MoAennpoBaHus B MNPodeccMoHaNbHOM
[eATeNbHOCTU

OMK-1.1 MpumeHseT MaTeMaTU4YeCKUit annapar,
meToAbl MaTemMaTU4ecKoro aHanusa 7
MOAeNMpoBaHMA ana pelweHua 3afay
npodeccMoHaNbHON AeATENbHOCTH

HCI’IOJ'lb?nyH HAaBbIKH nucbc])epeﬂuna.nbﬂorn H HHTErpajJbHOr0 HCYHCIACHHI, PEIIHTL 3aJa4vyH Ha

CICAYIIHE TEMBbI:

2 cemecrp

1. Kunemaruka MNOCTYIMATEIBHOIO H BPALIATCIBHOIO NBUKCHHUA.

2. JIuHamMuKa MOCTYNATENLHOrO ABMKeHHs. CHIIbI B MEXaHUKE.

3. JluHamMuKa BpamiaTelsHOro NBHKEHHS TBEPAOro Tena.

4. 3akoHBbI COXpaHEHUS IHEPrHU, UMITYIbCA, MOMEHTA UMITYJIbCA,

5. Tepmoaunamuka. 3akoHbl TepMoauHaMUAKH. [{ukaelr. KITJI TernioBbix qBHrareici.
6. DNekTpocTaTHYEcKOoe MoJe B BaKyyMe.

7.

Jlenna. Ipasuma Kupxrodga.

3 cemecTp
8. DnekrpomarHuTHas UHAYKIUS. CaMOMHIYKIHA.

ITocTOAHHBIA DJIEKTpHYeCKHii TOK. PaboTa M MOINHOCTH JJIEKTPHYECKOro TOKa. 3akoH JI3KOYIIA-

9. (CBoOoaHble, 3aTyXAOUHE U BEIHYK/ICHHBIC KONeOaHus. DIEKTPOMAarHUTHBIE BOJIHEI.
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1.4,
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2 cemecTp

1. KuHemaTHKa MOCTYNATEILHOI0 H BPAIATEIbHOI0 IBHKEHHS

JIBHKEHHE MaTepPHAILHON TOUKH ONHCLIBAETCs ypasHenuneM F(f) = 4r* -1 F+ 1-5¢%) + 31‘1-(‘. Onpe/ieliiTh, BJ0IL
P P ./ P

KaKHX OCEH OHO ABIAETCA paBHOBaMCﬂJ’ICHHHM‘

YTrnoBoe nepeMenieHHe Tella MEHAETCA C TEYEHHEM BPEMEHH t 10 3aKOHY (p=(2tz—2t+5) (pamx). OnpenennTs yriogoe
YCKOPEHHE Tea.

Trepaoe Teno HaUMHACT BPALIATBECA BOKPYT OCH Z ¢ YITIOBOH CKOPOCTBE), NPOEKIUHA KOTOPOH H3MEHAETCH BO BPEMCHH,
KakK [10Ka3aHo Ha 1pa(bm{e. OIlpCﬂeJlPl‘l‘b, B KaKOH MOMEHT BpPEMCHH YTOJI 1IOBOPOTa TCJAa OTHOCHTE/ILHO Ha4allbHOI'O
[0JI0KeHHA OyeT HAHOOIBIIHM.
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2t -
ol \\ 107]
_.?.4 6_8 - -
o / Ic
FEEELS

B HayanpHLIH MOMEHT BpEMEeHH TeJlo HAXOIMIOCH B HAYAJIe KOOPJHHAT H HAYANO JBH)KeHHEe ¢ MepeMeHHOIH CKOPOCThIO,
rpadHK 3aBHCHMOCTH MPOEKIIHH KOTOPOi OT BpeMeHH, H300paxkeH Ha pucyHke. OnpenenuTs, B KAKOif MOMEHT BPEMEHH

JaHHOE TEIO0 HaX0IH/JI0ChE Ha HaHDoJbIIEM PacCTOAHHH OT CBOCTIO HAYANBHOTO TTOIOKEHHA.
SVam/e

Teno, uMeroniee HA4aALHYIO CKOPOCTh 3 M/C, HAYMHACT JIBHIAThCH € YCKOPEHHEM, KOTOPOE H3MEHSETCS C TEYCHHEM
BPEMCHH TaK, KaK MOKA3aHO HA PUCYHKE.

. et

OnpenenuTs NPOEKIHIO CKOPOCTH (B M/c) uepes 4 ¢.

2. Jlmlamma mocTynaTreJibHoro ABHKeHuA. CHJabl B MeXaHHKE

Ha pucynke npueefeH rpaduk 3asucumocTH cuisl, AeHcTByromieif Ha Teno, oT Bpemend. OmnpenenuTs H3MEHEHHE
HMIYJIbCA TEJTA 3a MEPBhIE 3 CEKYH/bI ABMKEHHUA,

F.H
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0 1 2% & o 56l ke
Teno maccoii 10 kr moa  fAelicTBHEM  CHABI  VIOPYIOCTH — M3MEHSAET  CBOWO  KOOpAMHATY MO
3aKOHY: x=12+3t+2¢ (m). Onpenenuts KO3GQUIHEHT TPEHHUS, €CMH KeCTKOcTh TpyxuHbI 60 KH/M, a abcomoTHoe
YIJIHHEHHE NPYHKHHBL 1 MM
[ToTeHIHankEHasA SHEPrUs YacTHIEl 3ajaercs (yHKOHed [J =5x? +7y2 _332‘ OmnpenennTh, YeMy paBHa KOMIOHEHTA

Fz BEKTOPA CHIIBI, IeHCTBYIOLIEH Ha yacTHIy, B Touke A(3,1,2).

Teno maccoii 8 kr OpouIecHO BepTHKANLHO BBEPX, HMPH ITOM €ro KOOPAHHATA C TCYCHHEM BPCMEHH H3MEHACTCH IO
3aKoHy: y=6t-4t* (M) OnpesenuTs KHHETHUECKYI0 SHEPTHIO TE/A YePes CeKYHIY MOC/Ie HAuana JIBHKEHIS,

HlapHK, NPHKPETISHHBIA K TIPY/KHHE W HACAKEHHbIH Ha TOPH30HTAMbHYIO HAIPABIAIOIIYIO, COBEPIIAET rapMOHHYESCKHE
xonebanua. Ha rpaduxe mnocTpoeHa 3aBHCHMOCTL MNPOEKLHH CHABL YNPYTOCTH IIPY/KHHEI HA IOJOKHTEILHOE
HarnpasJeHHEe OCH X OT KOOPAMHATHI LIApHKA.
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Onpenaenuts paboTy cuibl ynpyrocTh (B k) Ha sranc O-A-B.
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3. JdMHaMHMKaA BpAIIATEILHOT0 ABHKEHHS TBEPI0ro Tejia

MOMEHT UMIY/Ibca Tela H3MeHseTcs mo 3akony L=2t-4t+8 (CH). OnpeaenuTh BpeMs, 33 KOTOPOE MOMEHT BHEIIHHX
CIJI CTAaHET PaBHBIM HYJIIO.
MOMEHT BHEIIHHX CHI, ACHCTBYIOLIMX HA Telo, W3MeHseTcs mo 3akony M=2+t+4t* (CH). Onpeieqnts H3MeHEHHE
MOMEHTa HMITY/IbCA TeJTd 3a mepebie 2 C.
BenudaiHa MOMEHTA HMITYJIbCA TE/a M3MEHACTCA ¢ TEUSHHEeM BpeMeHH mo 3akony L= 2t + 7t — 5 (B equmnuax CH).
OnpeennTh MOMEHT HHEPLINH TEITd, €CIIN B MOMEHT BPEMEHH 2 ¢ YITIOBOE yCKOPEHNE COCTaRmseT 3 €2,
Ha pucyHKke mpeactaneH rpadHK 3aBHCHMOCTH TMPOCKIIHH BPAIIATEIBHOTO MOMEHTA CHIBI, ACHCTBYOMICH Ha Temo, oT
yraa moropota. Yemy parHa paboTa ¢, ASHCTRYIOIIMX HA TeI0, MPH MOROpoTe ero Ha yron 10 pan?
M4 Hu
4
2 —
‘e ‘8 ‘ 1!o<p
-gi B i
Ha rpaduke npueeacHa 3aBUCHMMOCTB HNPOCKLUMM MOMCHTA CHULL, ACHCTBYROWICH Ha Teno, or Bpemenu. Onpeaenuts,

Kakoil MOMEHT MMIy/Jbca OyIET MMETh TEIO K KOHUY YCTBEPTOH CCKYH/bl [BHKCHHA, CCIHM B HadajlbHBIH MOMCHT
BPEMCHH TEJIO MOKOUIIOCH.

M:aHu
4
0
1 2
) FOT MR it 5E

4. 3aKoHbl COXpAHEHHH JHEPIHH, HMITYJ/IBLCA, MOMEHTA HMIIYJILCA

JlBa Tema, MacchHl KOTOPhIX 8 KT M 1 KT, H3MEHAIOT CBOH KOOpPAMHATHI MO 3aKoHam: x; =7+2t (M), x; =-8+20t (M).
Onpenenurh CKOPOCTh ITHX TeJ Hocje abcoM0THO HEYIPYToro yapa.

Teno maccoii 200 r ABHraeTcs ¢ MEPEMEHHBIM YCKOPCHHEM, KOTOPOE H3MEHSETCS ¢ TEUCHHEM BPEMEHH TaK, Kak
MOKa3aHo Ha pucyHke. ONpeenuTh BEMHYHHY MPOSKIHMH M3MEHCHMS MMIYIBCA 3TOr0 Telda 3a mepBbie 15 ¢ cBoero
JIBH/KEHHA.

agmfc?

o 5 10 15 Le
Jlpa Tena Macchl, KOTOPBIX My=2 KT H My=1 Kr, W3IMEHAIOT CBOH KOOPJHHATHI ¢ TeUeHHEM BPEMEHH TaK, Kak Moka3aHo Ha

PHCYHEKE, Ol'Ipe,HEJIPITb HX CKOPOCTH ITOCTIC abcomOTHO HCYIIPYTOTO Yaapa.
XM

1 2
Teno maccoii 8 xr GpomreHO BEPTHKAIBHO BBEPX, MPH 3TOM €ro KOOPAHHATA C TEYEHHEM BPEMEHHM H3MEHACTCA MO
sarony: y=6t-4t* (M) Onpesie/uTh KHHETHYECKYIO JHEPIHIO TEJa YePes CeKyH Ly N0C/Ie Havaa JBHKEHHS.

Ha noxosimeecs Teno mMaccoif 2 Kr, HAYMHACT JeHCTBOBATh CHIA, MPOSKIHA KOTOPOH M3MEHSETCS ¢ TeYCHHEM BPEMCHH
TaK, KaK [OKa3aHOo Ha pucyHKe. OnpenenuTs KHHETHYECKYIO JHEPTHIO 3TOI0 TENd B KOHUE BOCBMOI! CCKYH/IBL.

3

te



5. Tepmoaunamuka. 3akonbl TepmoguHaMuki. Hukasl. KIL TennoBeix aBurareseii
5.1. Ha (p, V) — muarpamme u3oGpayceHpl ABa HHKIHYECKHX MpoLecca.
P
4 =

II

I~
g

| ]

P
1 2 3 4 & & 7 8 v

Onpeaenute oTHOWEHHE padoT A; /Ay , COBEPLICHHBIX B 3THX LIHKIAX.

5.2. Ha pHcyHke nokasaH KpyroBoi npouece, copepiuaeMsblii Hajl naeanbHbIM ra3oM NOCTOAHHOH Maccesl. Onpeaenuts padboTy
rasa Ha y4actke 3-1.
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5.3. Hekotopas Macca HICaILHOTO ra3a, H3MEHAET CBOE JaBlcHHE 110 3akoHy P=u-BV, rae o=const, f=1 Ila/m .OnpeneinTs
padoTy BHEIMIHUX CHII NPH U3MeHeHHH napinenus ot 4 klla no 2 klla.

5.4. Ha pucyHkax mnokasaHbl NPOLECCHl, NPOBEAEHHBIE HAJ WAealbHBIM ra3oM. ONpeieinTh, HA CKOJBKO KHIIOKOYIEH
KOJIMYCCTBO TEIUIOTHI HAJl IPOLIECCoM, H300pamEHHBIM Ha prC. |, 0TIHYacTCs 0T KOJMHYECTBOM TCIUIOTEHI Ha pHC.2.

A
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5.5. Ha pucynkax n300paKeHs! HHKIEL HAJl OJHOATOMHBIM HACANBHBIM Ia30M B KOJHYECTBE OJHOIO MO (HA4AIO MTPOLECCORB
B Touke A.) Onpenenuts otHomeHue KIT/ nukinos n,/m;.
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6. DaexkTpocTaTHYecKoe Nojie B BaKyyMe

6.1. B HekoTopoii TOYKE MPOCTPAHCTBA CO3AHO HICKTPHYECKOC MOJE, 3aBMCUMOCTL MOTCHLHMANA KOTOPOIO OT ACKapTOBOIi
KOOPIWHATEL J OIHCBIBACTCA YPABHCHHEM (p(y)=7yz+ll]y—8, B. Onpenenuts Hanps:KEHHOCThL 3MCKTPHYECKOrO MOIA B
TO4KE y= 2.

6.2. BennunHa 3apsaia MaJCHBKOIO IIAPHKA HENPCPEIBHO H3MCHACTCA NPH JBIKCHUH €T0 B MJICKTpHYcckoM none. Henonssys

HH(OPMALIHIO NPHBEICHHYIO HAa PHCYHKE, OIPENEIHTh KaKyl paboTy HeoOXOIUMO COBEPLIHTh, 4TOOBI IEPEMECTHTEH
ITOT 3apsi/l U3 TOUKH A B Touky B.



9,4 =8 —(P‘- kB

6.3. Ha pucyHke mpejcTaBieHa 3aBHCHMOCTB 3apsjia IIApHKa ABIAKYylIerocs B ciaabo MpoBojsieil cpeie OT pa3sHOCTH
noteHiHanos, OnpesenuTs H3MEHeHHe KHHeTHYECKOH YHePruy STOr0 HIAPHKA K MOMEHTY BPeMeHH, KOT/Ia OH MpoJieTen
YCKOPAKLIYI pazHOCTb NoTeHUKanoR 5 KB.

U xB

6.4. HanpskeHHOCTh JIEKTPHYECKOTO IOJsA M3MEHASTCA C DAcCTOSAHHEM Tak, Kak I0Ka3aHo Ha pucyHke. Onpelnendthb
Pa3sHOCTD MOTEHLIHATIOB MeXIY TOYKAMH, OTCTOSIINMH OPYT OT APYra HA PACCTOAHHH 8 M, B KOTOPBIX HANPSKEHHOCTD
paBHa 3 B/M u 6 B/m.

0 7 3 XM
6.5. ManeHsku# mwapuk, 3apsaa kotoporo 5 MK, HaX0IUTCS B JIEKTPHYECKOM M0JIE, HAMPSKEHHOCTh KOTOPOro H3MEHAETCH ¢

TCUCHHUEM BPEMCHH TaK, KaK II0Ka3zaHo Ha pucyHke. Onpenenyrs, Kakoi umnyisc npuodpereT WApHK Nnoj aciicTBreM
CHJIBI, ICHCTRYIOIIEH HA HErO CO CTOPOHBI 1014, Yepes 2 c.

t.c

7. TlocTosinnblii xnekTpuyeckuii Tok. Pabora u MonHocTh diekTpuyeckoro Toka. 3akon ixkoynsi-Jlenna.
Ipasuia Kupxrodga

7.1. Ha PHCYHKE MOKa3aHa 3aBHCHMOCTE CHJIBI TOKA B BHGKTPHWECKOﬁ LEMH OT BPECMEHH. Orlpene:m”rb 3apan, l'lpD[]Ie,."[lHPlﬁ o

HPOBOJHUKY B HHTepBane BpeMeHH ot 0 1o 10 c.
1 mA
0L

o 5 10 15 20 &°
7.2. Ha pucyHke nokasaHa 3aBHCHMOCTB CHIIBI TOKa OT HANPSDKCHUS HA HEKOTOPOM pesHcTope. OnpeaeiauTh BblICIHBIIYIOCH

MOIIHOCTE Ha 3TOM PE3UCTOPEC NMPH YBCIIHYCHHH HANPAMCHHA OT 0 1o 6 Bonet.
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7.3, Cuna TOKa B NPOBOJHHKE PABHOMEPHO yBeauduBaercsa 0T [¢=0 10 HEeKOTOPOro MaKCHMAIbHOIO 3HAYECHHSA B TEYCHHE
Bpemenn 10 c. 3a 3To BpeMss B MNPOBOJHHKE BBIIEIHIOCH KONHYECTBO TemnoTel 2 kL. OmpenenuTs CKOpocTh

5




7.4.

7.5.

8.1.

8.2.

8.3.

8.4.

8.5.

9.1.

9.2

9.3.

9.4.

9.5.

HAPACTaHNs TOKA B IPOBOJIHHKE, €CJIM €r0 CONPOTHBICHHE paBHO 3 Owm.
Tlo npoBoay conpotusienneM R=1 Om Teuer nepemMeHHblil anexkrpudeckuid Tok. Cuila TOKa M3MEHSETCS 10 3aKOHY
3
I=A4 L ,rme A=1 A, r=1 c¢. Onpeaenurs KOMHYECTBO TCIUIOTH, BBLACIHBLICECH B POBOJIC 32 IIPOMEIKYTOK
2T
Bpemenu t=2 c.

Cuna ToKa Ha Pe3MCTOpe PABHOMEPHO Bo3pactaer oT Hyas 10 2 A 3a 4 ¢. OnpesienuTh BEMTHUMHY 3apsijia, NpouUIeIHIero
4epes NONepPeyHOe CEYEHHE PE3NCTOPA 34 ITO BPEMSL.

3 cemecTp

8. Duexkrpomaruurnas uuaykuus. CaMmoMHIyKuHs

[IpoBonsAmas pamka BpailaeTcs ¢ MOCTOAHHOH YIIOBOH CKOPOCTBIO B OIHOPOIHOM MATHHTHOM MOJIe BOKPYT OCH,
NiesKalei B IIOCKOCTH PAMKH M NIepreHIHKYIApHOil BekTopy HHayKiHH B (cM. puc.). Ha pucyHke Takke npeactasien
rpadMK 3aBHCHMOCTH OT BPEMEHH MOTOKA BEKTOPa MATHMTHOH WHIYKIMH, MPOHH3BIBAIONIETO paMKy. MakcuMmalbHoe

3HAYEHHE MATHUTHOTO MoToka 2 MB6. IMomyunTts 3akoH u3MeHeHHA DJIC HHAYKIIHH CO BpeMeHEM.
/]

0 /)
_;‘1—:0 w 4\6:,:’

| B
Cuna ToKa B IPOBOJAIIEM KPYTOBOM KOHTYpe HHAYKTHBHOCTBIO 100 MI'H n3MeHseTesa ¢ TeYeHHEM BPEMEHH 110 3aKOHY
I =[3—0,113) (B enunuuax CH) u nanpapieHa Kak rnokasaHo Ha pucyHke. Onpenenuts adcomotuyio senmauny 3J1C

CAMOHMHAYKIIHH B MOMEHT BPEMEHH 2c.

MarsuTHBIH MMOTOK 4Yepe3 KOHTYP € CONPOTHBJICHHEM, paBHbIM 5 OM, MCHACTCHA TaK, Kak [0Ka3aHo Ha rpadHke.
OnpenennTs HHAYKIHOHHBIH TOK B MOMEHT BpeMeHH, pasHblii 10 c.
<, Bo
. |
4
: N-FHENG
LEER

-2

-4

-6
3aMKHYTas HaKOPOTKO KaTynika auamerpom 10 oM, umeromas 100 BUTKOB, HAXOAWTCA B MATHHUTHOM MOJIE, HHIYKIIHA
KoToporo yeennunraercsa oT 2 Tn mo 8 Tn B teuenne 0,1 ¢, IlnockocTs BUTKOR MEPNEHANKYIAPHA CHIOBBIM JTHHHAM
nonsi. Onpenennuts cpefuee 3HadenHe /C HHAYKIMH B KaTyIIKe,
B karymke unaykrusrnoctd Bozuvkaer 3J1C camounykiun, pasaas 10 B, npu paBHoMepHOM yBe/HYEHHH TOKa oT 4
10 20 A 3a 0,2 ¢. OnpeieniTh HHIYKTHBHOCTE KaTYIIKH.

9. Cpofoanble, 3aTyXaloliHe H BLIHYKIeHHbIE KoJe0aHHs. DIeKTPOMATHHTHbIE BOJIHBI

YparHeHHe TapMOHMYecKHX KoneOaHmii maTepuaneHOi Touku y=0,2sinSt (8 CH). OnpenenuTs MakCHManbHOE
YCKOpeHHe KoneOmomeics ToUKH.

. f .
ITapux maccoii 5 r koneGnercs no sakony x=0,04sin| 2w T +0,5 |, m. Tleproa xonebauuii 4 ¢. OnpeaennTsb

MAaKCHMAJIbHOE 3HAUCHHE CHIIEL, ACHCTBYIOLICH Ha LIAPHK.

B upeansnom konedaTensHOM KOHTYpE 3apsijl HAa KOHJCHCATOPE H3MEHAETCH 10 3akoHy g= -2cosat, K. Onpenenurs
AMIUTHTY/1Y CHIIBI TOKA B 3TOM KOHTYpE.

YpaBHeHHE NIOCKOH CHHYCOMIANBHOH BOIHBI, pacnpocTpasstomeiics eaons ocH OX co CKOPOCTBIO, MMEET BHJ

E=0,3sin (1033_;() , M. OnpejienuTbh MOAYIIL MAKCHMAILHOTO YCKOPEHHS YaCTHIL CPeibl.

B wpeancHoM koseOaTelsHOM KOHTYpPE CHIIA TOKA M3McHseTes o 3akony I=3sinmt, MA. Omnpenenuts aMmIUmTYay
3aps/ia Ha KOH/CHCATOPE.

2.3a0a4u Ha rnpumeHeHUe ecmecmeeHHOHAYYHbIX 3HAHUL U 3aKOHO8, MEMOOUKU peuweHus



npakmu4yeckKux 3a0a4

KomneTteHuus NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OMK-1 CnocobeH npumeHATb ecTecTBeHHOoHayuyHble M | OMK-1.2 [MpumeHAeT ecTecTBeHHOHayyHble u/uaun
06LLENHKEHEPHDbIE 3HAHMA, METOAbI MaTeMATUYECKOro | OOLENHIKEHEPHbIE 3HAHMA ANSA  PelleHua 3ajad
aHaM3a W MoAennpoBaHWs B MNpodeccMoHanbHoi | NpodeccMoHaNbHOM AeATENbHOCTH

[eATeNbHOCTU

HpHMEHﬂﬂ €CTeCTBEHHOHAY'IHbLIE 3HAHHA M 3aKOHbI, ME€TOJAHKY PpPelIeHHA TPAKTHYeCKHX 3aaat,
PCIIUTD 3a1a41 HA CJIE€AYHIHE TEMbI:

2 cemecTp

1. KuHeMaTHKa MOCTYIATENBHOTO H BPaIlaTeIbHOTO IBHKCHHSL.

2. [IluHamMuKa NOCTYNATENbHOTO ABMKEHHA. CHIIBI B MEXaHHKE.

3. dunamuka BpALLEATENILHOIO JBHKEHHS TBEPA0I0 TENA.

4. 3aKOHBI COXPAHCHHS DHCPIHH, HMITYJIECA, MOMCHTA UMITYIIBLCA.

5. MonekynsipHO-KHHETHYECKAsT TEOPUS W/IeaNbHbIX ra30B. YPAaBHEHHE COCTOSHUS HEalbHOro rasa.
3axkoH Makcgela 0 pacipeaeneHUd MOJIeKYJl H1ealbHOIO ras3a 110 CKOPOCTIM.

6. Tepmoaunamuka. 3axonsl TepmoarHamMukh. [ukisl. KIIJI TenioBeix IBurareneii.

7. OnexktpoctaTHueckoe Tone B Bakyyme. [lpuHumm cynmepnosunuu. Teopema [aycca mama
IEKTPOCTATHYECKOI'O [10JI5 B BAKYYME.

8. J{usneKTpHKH H TPOBOIHHUKH B HICKTPUYECCKOM MONE. JHEPTHA HIEKTPOCTATHUECKOTO MO,

9. IMocTostHHBIH nekTpHdeckuii Tok. PaboTta i MomHOCTE dneKTpHdecKkoro Toka. 3akoH Jxoyna-Jlenna.
[TpaBuna Kupxrodga.

3 cemecTp

10. MarnuTtHoe mone B Bakyyme. [IpHHOHN Cyneprno3uiid MarHUTHBIX noneil. Cuna JlopeHua n cuiia
Awmnepa. Teopema ["aycca Ay MarHHTHOTO MONA B BaKyyMeE.

11. MarHuTHOE 1ONE B BEMIECTBE. JNEKTPOMAarHuTHaA HHAYKIHSA. CaMOMHAYKIMA. DHEPrus MarHHTHOTO
IOJIA.

12. Teopusa MakcBesuta s JeKTpoMarHuTHOTO noJist. Cucrema ypasHeHU MakcBeia B HHTErpaibHON
u nuddepeHIHansHoM hopme.

13. CpobonHble, 3aTyXalollle M BBIHYMKICHHBIC KOJIeOaHHSI. DIEKTPOMATHHUTHBIC BOJIHBL. JHEprus u
HMIYNbC 3EKTPOMAarHuTHOTO nons. Bektop Ymoga-IloiiHTHHTA.

14. Untepdepennus u qudpaxins cBeToBLIX BonH. Jludpakimonnas pemerka.

15. Tlonapusanusa ceera. 3akon Maimoca. 3akoH bprocrepa. Ilormomenue W JucnepcHs  BOITH.
HopmaneHast 1 aHOMalbHAS JUCIIEPCHSL.

16. KsanToBas cBOICTBa 2JIEKTPOMArHUTHOTO H3NydeHHs. 3aKOHEBI TeIUuioBoro usnydenus. doroaddekt.
doronsl. JlaBneHue ceera. IpdexT KoMmToHa.

17. DneMeHThl aToMHON (U3MKHM M KBaHTOROH MexanwkH. [Toctymare Bopa. 'mnoteza me bpoiins.
[Mpurunn neonpeaenennoctd. Ypasnenue [lpenunrepa. Bonnosas (yHKUMS, M €€ CTATHCTHYECKOE
TonkoBaHue. [Ipasuna oTbopa A/ KBAHTOBLIX IEPEXO0I0B.

18. DneMeHTH! syiepHON (PU3MKK: COCTAB M XapPAaKTEPUCTHKH ATOMHOTO sijipa. Bujiel pajuoakTHBHOrO
U3/IydeHHs. SlaepHble peakuii. 3J1eMeHTapHble YacTULbl. THIIBI B3aUMOeiCTBHSL.




1.1.

2.1.

2.2

2.3.

2.4.

2.5.

3.1

3.2.

3.3.

3.4.

3.5.

4.1.

2 cemecTp
1. KuHemaTHKa MOCTYNATEILHOI0 H BPAINATEIbHOI0 IBHKEHHS

Touxka M nBuxkeTcs mno CIHpaan ¢ MIOCTOAHHOI TO BeIHYHHE CKOpPOCTBIO B HalpaBJICHHH, YKa3aHHOM c*rpe:moﬁ.
Onpene.me, KakK H3MEHACTCA BEIMYHHA HOPMaJIbHOI'0 YCKOPEHHA H TAHICHUHAILHOTO YCKOPCHHA.

M

-
Teno 6pomeHo ¢ noeepxHoCTH 3eMiIn co ckopocTeio 10 M/c moa yrnom 45%k ropuzoHTy. OnpeenuTs paguyc KPHBH3HEI
TPAEKTOPHH B BepxHei Touke. CONPOTHBISHHEM BO31yXa [IpeHEDpeYb.
Touka IBHKETCA MO OKPY/KHOCTH COTTIACHO YPABHEHHIO t|:o=5t2 (pan). HopmanbHoe yeKOpeHHe TOUKH B MOMEHT BpPEMEHH
t=4 ¢ paBrO 36 M/c’, OnpeaenuTh paaHyc OKPY/KHOCTH.
Bentunsarop ppamaercs ¢ yactotoit 900 06/mun. [locne BRIKMIOYEHHS BEHTHIATOP, Bpalllasck PABHO3aMeJIEHHO, CJIelal
o octaHoBkH 100 oGopoToB. OnpenenuTs BpeMs, KOTOPOE MPOIIIO ¢ MOMEHTA BBIKJIHOUCHHS BEHTHIATOPA 10 TOJHOMH
OCTaHOBKH.
Beproner Hawan cHHXKAThCA BEPTHKANBHO ¢ yckopeHuem 0,2 M/ct. OnpenenuTe uncao 0DOPOTOR TOMACTH 3a BpeMs
cHHkKeHHus BeproneTa Ha 40 M, ecii yacToTa BpauieHHs onactei 300 I'o.

2. Iluﬂammca MOCTYNaTeJIbHOI0 ABHIKEHHH. Cuiibl B MEXaHHKE

Ha ropusonTtansHoM nojy ctout smuk maccoit 10 xr. KosdduuneHT TpeRHs CKOMbKEHHS MEKITY TMOJAOM H SNIHKOM
pagen 0,25. K AmMKY B TOPH30HTANBEHOM HanpaBieHHH npHKnaaeiBaioT cuny 30 H. Onpenenuts yckopeHHe Anmka.
Uepes HepecoMblit 0JI0K NepeKHHYTa HeBecoMas HUTh. K KOHLIAM HUTH NpHBsAzaHbl ABa rpy3a. Macca nepsoro rpysa 4 kr,
Macea BToporo rpysa — 1 kr. OnpeiennTs YCKOPeHHE TPY30B.

Uetwlpe mapuxa pacioioxkKeHsl BAONE npsamoit. Macce! mapukoe cneea Hanpaso: 2 1, 11, 4 1, 3 1. Paccrosuus mexay
coceHUMH mapukamu 1o 20 cM. OnpeendTs NOJ0KEHHE LIEHTPA MACC CHCTEMBI.

JuHaMoMeTp ¢ TPY30M, 3aKPEM/ICHHBIH HA MOTONKE HEMOABHAHOrO TU(TA, NOKA3LIBACT 3HAUCHHE CHIbI TSAKECTH Ipysa,
pagroe 14 H. Onpenennts Bec Tena B THdTE, ABHKYIIEMCA PABHOYCKOPEHHO BHH3 ¢ YCKOPEHHEM 2 M/,

B arrpakumone wenopek Mmaccod 50 Kr JABMKETCH Ha TeNEXKE MO pelbcaM M COBEPUIAET «MEPTBYIO» IETHI0 B
BEPTHKAILHOH TJIOCKOCTH MO KPYTroBoiil TpaekTopHy paguycoM 6 M. OnpenenuTs cHily JaBleHHs YenoBeKa Ha CHCHHE
TENEXKKH TTPH CKOPOCTH MPOXOKACHNS HIKHEH TOUKH 36 KM/,

3. JIHHAMHKA BpalIATC/IbHOI0 ABHKCHHS TBEPIOro Tel1a

JMCKy npujany yrioBoe yckopenue, npuiaoxkus cuny 10 H no xacarensnoil kK oboay aucka na paccrosuun 10 M ot ocn
Bpauienus B redenre 0,4 ¢. Onpenennts, Ha CKONILKO YBE/IHYMICA MOMEHT HMIY/ILCA JHCKA.
JlMck HAaYHMHAET BpALIATLCA 10]] ACHCTBHEM MOMEHTA CHII, rpad)K BPEMEHHOH 3aBHCHMOCTH KOTOPOIO IIPEICTABJICH HA
pucynke. M300pasuts rpaduk, IpaBHIBHO OTPaXKAIOMKI 3aBHCHMOCTD YIJIOBO# CKOPOCTH AHCKA OT BPEMEHH.

M

i

I1pH BBICTPEIE OPYIHs CHAPAL BLUICTS/ H3 CTBOJIA, PACIIONOKEHHOrO 1101 yriaomM o=60" K ropH3OHTY, BPAIIAsACH BOKPYT
cBOCH TpooibHOH ocH ¢ yrinoBoil ckopocteio @=100 pan/c. Ha crBon opyaus Bo BpeMs BhICTpeNa ACHCTBYCT MOMEHT
cin 150 kH-m, Bpems mBmenns cHapsza B crsose t=2-107 ¢. OnpenennTs MOMEHT HHEPIHH CHApsa OTHOCHTENHHO
9TOIi OCH.

Moment unepumn crepaus anmuHoi L=0,6 M 1 Maccoll m=1 KI OTHOCHTENILHO OCH, IIPOXOJAIIEH Yepes LEHTP Macc, paBeH
0,05 kr-m”. ONpeJenHTh MOMEHT HHEPIHH OTHOCHTENRHO NAPAILIETbHOI OCH, NPOXO/ISINEH Yepes CTEpKeHk Ha PACCTOSHHH
L/6 ot ero xoHIa.

KuHeTHueckas SHEPrusl paBHOMEPHO BPAIIAIOMIETOC IIapa ¢ YIJI0BOM ckopocThio 4 pan/c pasaa 40 x. Onpenenuts
MOMEHT UMIMYJBCA 3TOTO MIapa.

4. 3axkoHbl COXpPaHEHHHA JHEPIruH, HMIIYJIbCa, MOMEHTA HMIIYJ/IbCa

Heboubiioe Teno maccoi 100 r naunnaer aswiende 0e3 Ha4albHOH CKOPOCTH 10 TIQAKOH JesHOH ropke H3 To4kH A.
TpeHHe OTCYTCTBYET. 3aBHCHMOCTH TMOTCHIMATLHON DHEPTHH TENa OT KOOPAMHATHI X H3o0paskeHa Ha rpadmire E,(x).
OnpenenuTs CKOPOCTH Tela B Touke C.



4.2.

4.3.

4.4.

4.5.

5.

5.1

5.2,

5.3.

5.4.

5.5.

6.1.

6.2

6.3.

6.4,

6.5.

7.1.

7.2
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0 2 4 & 10 12 x.m
ManeHbKHi MsY JABHIKETCA CO CKOpocThio 6 M/c. Hascrpedy eMy nBHikeTcs maccHBHas miaMTta. CKOpOCTE MsAYa mocie
abCOMIOTHO YIPYTOTo yIapa o IIHTY paBHa no Moayaio 10 m/c. OnpenenuTs CKOPOCTh [UTHTHI.
JIBIKHIK Maccoii 75 KT CIYyCKAETCA ¢ TOPHI BRICOTOI 18 M M Mpoe3kaeT mo ropH3oHTATRHOM NEDKHE 10 ocTaHOBKH 100 M.
Onpenenuts CHIy TPEHHs CKOJBKEHHA N0 TOPH30HTATBHOH TMOBEPXHOCTH, CYHTAs, UTO O CKIOHY TOpPhl JILIKHHK
CKOJB3HT Oe3 TPEeHHS.
Yenorek Bpamaetcs Ha ckaMbe JyKOBCKOTO ¢ yrmoroii ckopocTeio 1 pap/c. Ilpn 3ToM cyMMapHEI MOMEHT HHepiHn 4
kr-m”, Yenosex NEPEXOAHT OMMKE K HEHTPY, TAK 4TO MOMEHT MHEPIMH YMEHBIIAETCA 10 2 KoM, Omnpenenuts, demMy
CTAHET PaBHOIT YITTOBAs CKOPOCTH BpaIleHHs.
llap # Mokl MHIHHAP, HMCKOIIHE OJHHAKOBBIC MACCHE H PAIHYCHI, BKATHIBAIOTCA 110 HHEPIMH O3 MPOCKATR3EIBAHNS Ha
]'OpKyA HavanbHeie CKOpOCTH TCI OJUHAKOBBI. Ol'lpCLLC.I'l[JlTb OTHOIICHHUC BBICOTBI NOAbCMA Luapa K BBICOTC NOJAbeMa
oJI0rO Ll[/lJ'[l’]H,ELpa.

MOJICKleHpHG-KHHC'l'H‘ICCKaH TCOPHA HACAIbHBIX I'a3oB. YDRBHCHHC COCTOAHHA HACAJILHOI'O I'a3a.
3akon MakcBeia o pacnpejeJieHHH MOJIERY/T HAEAJTBHOI0 ra3a no CKopocrsaiM

B Tpex OJHHAKOBBIX COCYIAX HAXOIHTCHA OJJHHAKOBOC KOJHYECTBO I'asa, NpHYEM T|>T2>T3. OHPB,E[BIIHTI: KaKasa KpHBasd
6y,r_[er OITHCBIBATE PACIIPCICICHHC CKOpOCTeﬁ MONCKYN B COCYIC C TeMl‘le]JaTypOi’[ T;.
fiv)

a

L

OI'IPBHEHHTB, KdK H3MEHHTCH KOHHCHTpAUHA MOICKYI Ia3d, HMEHILIETO Ha4Yd/JIbHYH) TEMIEPATYpPY 350 Ku Ha4vyalbHOEC
naenenue 150 k[la, ecnu ra3 uzobapudecku Harpets go 700 K?

HneanpHblil Ta3 MOCTOSHHOH Macchl, HAXOAMMIICA B WHIHHIPE, NEPEXOANT W3 OJHOTO COCTOSIHHS B APYroe, TaK 4TO
NaBIeHHE BO3pacTaeT B 3 pasa, a 00beM yMeHbIIaeTcs B 2 pasa. B HauanbHOM cocTOAHHH Temnepatypa pasaa 300 K.
OnpenenuTh KOHEUHYIO TEMIIEPATYpPy rasa.

IMpu Temnepatype 200 K Hambonee BepoATHAaA CKOpPOCTE MoJekyn pasHa 300 w/c. OnpenenuTs CpemHIOw
apH(HMETHIECKYIO CKOPOCTE MOJIEKY Taza mpH Temneparype 800 K.

Opaun dawton oobemom 10 11 costepiut kuenopo noa aasnennem 1,5 MIla, a apyroii Ganion odbemom 15 11 conepsnt
asor mox gasieHuweM 2,0 MIla. Korma GammoHbl coefuHHMNH, 00a Traza cMelIamnch, o6pa3oBaB OTHOPOJHYIO CMECH.
OnpenenuTh MONTHOE JaBICHHE CMECH.

6. Tepmognnamura. 3akount repmognaamuru, Lnkinest. KILJL reminoBpix aABHrareei

MongpHas TEINIOEMKOCTh MONEKY/Ibl HIEaJbHOTO Ta3a NpH TocTosHHOM oOseme pasHa C=8R/2, rne R -
YHHBepcalbHas ra3opas NocTosHHAA. OmpefeIuTh YHCIO BpalaTeAbHBIX cTeNeHel cBo0OIbI MONEKYIb.
2 Mons wuacameHOoro raza mpu Temmepatype 400 K yeenwmuun ceoit obkem B 2 paza. Onpemenutk paboty
H30TEPMHYECKOTO PACIIHPEHHUS.
10 Mosb HaEATBHOTO OHOATOMHOTO a3d NPH MOCTOAHHOM JABISHHH HATPENH TAK, YTO €ro TEMIEPATypa H3MEHIIACh Ha
50 K. Onpenennts KOTHYECTBO TEMIOTHI, MOJBEIEHHOE K Ta3y.
3 MO IBYXaTOMHOTO HCATBHOTO Ta3a NMPH MOCTOSHHOW TeMIepaType yBelnH4nn cBoii oOsem B 4 paza. Onpenenuts
H3MCHCHME YHTPOIHN rasa.
Hpeanwuas Tennopas mamuHa 3a UMKI coBepuaet pabory 500 Jlx ¥ 0TAaeT XOJOAHNLHMKY KOJIHYECTBO TEMIOTHI,
paenoe 200 . Onpeaenute KIT[ Tennoroit MaluHet.

7. Daexkrpocraruyeckoe noje B sakyyme, [Ipunnun cynepnosuuun. Teopema I'aycea nias

3JIEKTPOCTATHYECKOI0 MOJIA B BAKYYMe

DNCKTPHUECKOC MOJIE CO3JAHO ABYMA TOYCHHBIMM 3apsajaMu ¢ = +q M 3 = +2q. OnpeacnuTs HANpAKCHHOCTL U
NOTCHLHA 110151 B TOUKE A.

A
@ @

[Mone co3nano BeckOHEUHOH PABHOMEPHO 3aPsKEHHO#H MII0CKOCTBIO € MOBEDPXHOCTHOH IIOTHOCTEIO 3apsia —C. Y KakKHTe
HAIPaBJICHUC BEKTOPA HANPAKCHHOCTH JICKTpHYecKoro nons £ u rpajucHTa noteHuuana Ve B Touke A.

10



7.3.

7.4.

7.5.

8.1.

8.2

8.3.

8.4.

8.5.

9.1.

-G 1

H306pﬂ3HTb I‘pﬂ.(l'}HK 3aBHCHMOCTH HalPAMKEHHOCTH MEKTPOCTATHYSCKOTO T10JI18 OT pacCTOAHHA (OTC‘IHTLIBH.EMOFO 0T HX

LICHTPA), CO3[IAHHOIO ABYMs KOHLCHTPHYECKUMH cepami ¢ 3apsiamu §; = 2q, q,=—q uR;=2R,.

(¥

BJTGKTPH‘JE?CKOE TMOJIEC CO3MaHO IBYMSA OCCKOHEYMHBIMH napanicibHbIMH MITOCKOCTAMH, 3aPMKCHHBIMH C TOBEPXHOCTHBIMH
ninoTHocTsMH +6 1 —36. Ha PHCYHKE TIOKa3aHd KAa4C€CTBCHHAA 3aBHCHMOCTE MPOCKIHH HAMNPAMKCHHOCTH ITOJIA E\‘ oT
KOOPAHHATRI X BHE MJIACTHH H MCAHIY ITACTHHAMH. ]—'1306[]331'{TB 3aBHCHMOCTE MOTCHIHANIA MOJIA (p OT KOOPAWHATEL X BHC
IUIACTHH U MCIKAY INTACTHHAMH.

q,

+o 20
Metannuuecknii mwap HMeET MICKTpHYeCKHil 3apsa g, paanyc wapa 10 cm. HanpskeHHOCTB 3NEKTPHYECKOro MO Ha
paccroauuu =10 cM oT noeepxHoctH BHE mapa paeHa E = 20 B/m. Onpepenuts 3HaucHua HanpsxeHnoctH E, n
HOTEHIIHANA (| HICKTPHUCCKOTO I0JIA HAa PACCTOSAHHH I1=35 CM OT LICHTpa mapa?
8. ,H;H)JIEKTPHKH H MPOBOJAHHKH B JIEKTPHYECKOM ITOJIE. BHEPTHH JIEKTPOCTATHYECKOT'0 MOJTH
Ilpu nmepexone U3 OIHOH AMINEKTPHYECKOH CPEIbl B IPYTYI0 JMHHH HanpaxeHHocTH E MAYT Tak, Kak IOKa3aHO Ha
PHCYHKC. Y4YMTBIBAs, YTO AMICKTPHYCCKAS NPOHMUACMOCTh NEPBOA cpeabl g =2, a YIbl a=30" u B=450,

ONpedeiiuTE JHIIEKTPHYCCKYIO NPOHHOAECMOCTDL BTOpOﬁ Cpelbl 82 .

@ @
]

1
OnpenenuTsb MOTOK BEKTOPA NIEKTPHUECKOr0 CMELIeHHsI uepes3 MoBepxHocTh Kyda ¢ juiiHOH pebpa | cm, B ueHTpe
KOTOPOTO HAaXOAUTCs 3apsn 2 Mk,
KonpgeHcarop ¢ AHANEKTPHKOM ¢ OTHOCHTENBHON AMUMICKTPHYESCKOH MPOHHLAEMOCTBIO 6 MPHCOSIHHEH K HCTOYHHKY
TOKA. DHEPrus MEKTPHIECKOr0 TMOJA 3TOro KoHneHcaropa pasHa 32 JIK. OnpenelnTs SHEPrHIO AIEKTPHUSCKOTO 0
KOHJIEHCATOpA TI0CIIe YAATCHHS JHIIEKTPHKA.
OnpenenuTs 3apsa] TPETHETO KOHJASHCATOpa, H300pakeHHOTO Ha pucyHke, ecnu: C=9 ud, C,=3 ud, C;=6 ud®, U;=20

KB.
i U,

Cuna MPHUTAARCHHA MEKIY TNACTHHaAMH INIOCKOTO KOHIOCHCATOpa 18 MH. Onpenenmb 06BCMHyIO IIOTHOCTE HEPTHH

FNMEKTPOCTATHYECKOIO MOJIA 3TOT0 KOHAEHCATOpa, €C/IH IIoaibh [\'E.}KII,DFI H3 061{.1'[8.;[01{ 3 CMZ.

IMocTostHHBII IeKTPHYeCcKHil ToK, PafoTa H MOIHOCTH AIEKTPHYECKOro ToKa. 3akoH [xoyias-JleHua.
Mpasuaa Kupxrodga

Ha YYACTKE HepaSBeTB.’IeHHOﬁ LEMH TPOTEKACT TOK 1 3amaHHOTO HarpaBiICcHHA. Onpe,:[emrrb PasHOCThL MOTCHLHAIOB

mexay Toukamu AC,

ngf* €. R, R, &y
~—H b=
A B c, D

4
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9.2.

9.3.

9.4.

9.5.

DJIC Garapen mpelncrapieHHOI Ha pUCYHKe — 5 B, ee BHyTpeHHe conpoTupiente 1 Om. Ilpu conpotusiennn peocrara
R;=4 Om uacaneHwiii BomeTMeTp mokaseieacT 4 B. Ilpu kakom compotuBaeHun peoctata R, macansHeli BONBTMETP

nokazker 3 BY?
&f
--]' R

Pezncroper conpotnenernemM R; = 100 Om 1 R; = 90 OM BKAIOYEHB! TOCISIOBATENRHO B ceTh. OTpencnnTh, Kakoe
KOJTHYECTBO TEIUIOTHI BBIIENHTCA B pe3ucTope R., ecnu B pesncrope R Beigenunock 10 k/1x tennore?

CHa TOKa B NMPOBOJHHKE PABHOMEPHO yBenuduBaeTces oT [;=0 10 HEKOTOPOro MaKCHMAIBHOIO 3HAYCHHS B TCYCHHC
Bpemern 10 ¢, 3a 910 BpeMs B NPOBOIHHMKE BBIACIHIOCH KOMHYECTBO TemnoThl 2 kJ[k. Onpemenuts CKOPOCTH
HapHCTE:lHV]H TOKA B ﬂpDBOﬂHHKC, CCJIH €ro COﬂpDTHBﬂCHHC paBHO 3 OM.

B anexrpuueckoii cxeme, NpeiCTABICHHON Ha puCyHKE, £=2 B, £5=4 B, Rj=4 Om, Ry=6 Om, Ry=3 Om, [,;=3 A, [,=2 A,
Onpenenuts Beuuuny IJ1C HeTouHHKA TOKA €.

R, I
g B [Irs
LR, €; R
gy
RJ
3 cemecTp

10. MarauTHoe noJie B Bakyyme. [IpuHIHD cynepno3HliMH MATHHTHBIX noJeii. Cuaa Jlopenna u cuna

10.1.

10.2.

10.3.

10.4.

10.5.

12.1.

Ammnepa. Teopema 'aycea 1151 MATHUTHOTO 110JISI B BAKYYME

Ha prcynke n3o0pakeHbl ceueHHA IBYX NApANIeNbHBIX NMPAMONHHEHHBIX JUTHHHBIX MPOBOHHKOB C TIPOTHBOTIONOKHO
HanpaBneHHBIMA ToKamu, npuaéM 11=21,. OnpenenuTs Ha KAKOM Y4aCcTKe HHAYKIMS MATHHTHOTO TOJIA PABHA HYIIHO.
1 \ 2
() ]
a ~ b i c ® d

[Mposonounyio paMKy B BHAE Koibna paanyca 10 cm moMemanT B 0JHOpOAHOE MarHuTHoe mone ¢ uaaykuueii 0,1 T
[Mpu mpotekanun no pamke Toka 0,4 A oHa noeepHymack Ha yron 60°. OnpeaenuTe MEXaHWYCCKHH MOMCHT CHIL,
ACHCTBYIOIIHI HA PAMKY B HaYaIbHEIH MOMEHT BPEMCHH.
Ha pucyHke 1noka3aHel ced4eHMs 3-X JUIMHHBIX [Apalljie/lbHBIX NPOBOJIHHKOB € TOKAMH H 3aMKHYThIA koHTyp L, ans
KOTOPOTO yKa3aHo HanpaeneHue obxoma. Cunel Toka pauel [,=1,=13=1,=2 A. Onpenenuts IMPKYIAIMIO BEKTOPA
HANPAKEHHOCTH MATHHTHOTO TIOJA IO KOHTYPY.

OnpejieuTs DOTOK BEKTOPA MarHUTHOH MHAyKuuH nons senuyunoi 10 T yepes nosepxHocts kyOa ¢ pnuHoit pebpa
5 em.

Onpenenuts cuily, JICACTBYIOIIYIO HA KamAblH METP [UIMHBI BO3AYLUHLIX [POBOJOB TPOJLICHDYCHOH JHMHHM,
pacnonoKeHHbIX Ha paccrossHuK 40 oM Apyr oT apyra opH cuile Toka B nposojax 1500 A.

11. DaexrpoMarHuTHas HHAYKUHA. CaMOHHAYKINA. DHEPrHA MATHHTHOTO N0

IMpu pBrxeHUK NPOBOIHMKA NMHHOH 15 cM co ckOpoCThO 4 M/C B OJHOPOJHOM MArHuTHOM nose ¢ unaykumei 0,3 Tn
posHukaer DJIC unnykuun 0,18 B. Onpenenuts, yemy Oyaer pasHa DJIC MHAYKUMM NPH ABHMKCHHUH IIPOBOIHHUKA
1uuHOM 30 €M €O CKOPOCTBIO 8 M/C B 9TOM 3KC MArHUTHOM [10JIC.

Beprukansuas pamia miowansio 200 enm® umeer 100 BHTKOB BpaLAeTCs B OJHOPOAHOM IOPH30OHTAIIBHOM MArHHTHOM
none ¢ uHaykauei 4 Tun. Ock BpauleHus NepHeH HKYIAPHA THHUAM MAarHUTHOH HHIYKUHMK [0, MakcuManbHad 3]1C
WHIYKIWH, BO3HHKAIOIAA B paMKe paBHa 62,8 B. Onpenenuts nepuos o0parieHus paMKH.

3aMKHyTas HaKopoTKo Karywka auamerpom 10 om, umerowas 100 BUTKOB, HAXOMWUTCS B MarHMTHOM [10JI€, HHIYKLHS
koToporo ysenuuuBaercs oT 2 Tn go 8 Tn B tedenne 0,1 c. InockocTs BUTKOB NepneHAHKYIAPHA CHIOBBIM JTHHHAM
noust. Onpenenuts cpegHee 3nadenue J1C HHOYKIHMH B KATYILKE.

B xarymke unaykrusHoctu sozuukaet IJ|C camounnykuuu, pasnas 10 B, npu pasHoMepHOM yBeaH4YEHUH TOKA OT 4
10 20 A 3a 0,2 c. OnpenenuTs HHIYKTHBHOCTE KATYIIKH.

IMnockuii 3aMKHYTBIH KOHTYp clelnaH M3 Kycka TOHKOI mpoBonoku comporusicHHeM 2 kOm. KonTyp momemieH B
MarHuTHOE I0JIe, HHAYKLHA KOTOPOTO MEHAETCS ¢O BPEMEHEM IO JIMHeHHOMY 3akoHy. OnpeaenuTs BpeMsd, B TEUEHHE
KOTOpOTO N0 KOHTYpY npoTek 3apan 0,2 Kit 1 BHIEINIOCH KOJINYECTBO TETOTH 5 K.

12. MaruuTHoe nmoje B Beutectse. Teopns MakcBe/ia 118 3JIeKTPOMArHHTHOro noJis. Cucrema
ypaBHeHH MakcBeiuia B HHTerpajibHOH M A PepeHnnAIBHON hopme

Ha pucynke npusenena nerns ructepesnca. 3aeck B — marnuTHas mHayknus nons B Bemectee, H — nanpskenHocTh
BHCITHErO MArHUTHOTO nosts. BribpaTk oTpe3kn Ha rpadiike, COOTBETCTBYIOMIHE KOAPIIMTHBHOM CHIIE.

5
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12.2. VYkakute YPaBHCHHA, KOTOPLIC HABIAKTCA MJOIIOIHHTCIBHBIMH K TIONHOI  cHCTEMe ypﬂBHGHHI‘:l Makcsenna B
HHTeraJ'IbHOﬁ (bopme JJTA 3NCKTPOMAarHHTHOT O ITOJIA.

o 0B
J;Edi— :[a‘dS

B=pp,H
J;deS:i[pdV
D=c¢e,E
[Bas=o

L s

12.3. Ha PHCYHKC MPCACTABICHBI 1"[‘)3.(31]1/11{1/11 OTpaxalomie XapakTep 3aBUCHMOCTH BCJIIMYHHBI HAMarHH4CHHOCTH J BemecTsa

(110 MOJIYJIIO) OT HANIPAKEHHOCTH MarHUTHOTO 110714 H. YKakuTe 3aBUCAMOCTD, COOTBETCTBYIONIYIO (PeppOMardeTHKAM.
J 1

(=]

3

H
4
12.4. Kax H3BCCTHO, MOJIHAA CHCTEMa y'paBHBHHﬁ Maxkcpenna ams ANEKTPOMATHHUTHOTO MOJIST HMECT BHL

- - oD\ -
”Hdl:_g j+2, |48
[7D as={ pav

Y V
[7B s =0

5

3anucath CHCTEMY YPaBHEHHIH [T MEPEMEHHOr0 3MEKTPOMATHHTHOTO MOJIS B OTCYTCTBHE 3apsiKeHHBIX TEll.
12.5. Tlonnas cuctema ypasHeHnii Makcpenna B gudydepeniimansioil opme TS SMeKTPOMarHHTHOTO MO HMEeeT BHIL:

. 0B
rot E=— —
ot
~ <. 0D
lrot H=j+—
ot
divD=p
div B=0
3anucarh CHCTEMY ypaBHeHHﬁ A IEPEMEHHOTO 3JIEKTPOMArHHTHOTI'O MOJIA NPH HallHYHUH 3apAKEHHBIX TE/1 H TOKOB
NpOBOJHMOCTH.

13. Cpoboanbie, 3aTyXalolHe H BLIHYKICHHBIC KOJe0aHHA. DICKTPOMATHHTHBIC BOJIHBI, JHEPIHs H
HMIIYJbC 31eKTPOMATHHTHOIO 1o/id. Bektop YMmopa-IloiiHTHHr A

6
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13.3.

13.4.

13.5.

14.1.

14.2.

14.3.

14.4.

14.5.

YpapHeHHe Koscbanui rpy3a Ha npyxkuHe xecTkocTeio 100 H/m uMeer Bua: ¥+25x=0 (8 CH). Onpepenute Maccy
rpysa.

MasTHHK coBepliaeT BbIHY:KA€HHbIe KoseDaHusi, KOTOpble ONHchBalOTCAd AUpepeHIHanbHbIM — YPaBHEHHEM
d*x
dr?
KoJieOaHHii.

T'pahuk 3aBHCHMOCTH KOOPAHHATEI X MATEPHAIBHOH TOUKH OT BPeMEHH f A 3aTYXAIONIHX KoicOaHHH MMECT BHI,
[OKa3aHHBIH HA PUCYHKE:

dx .,
+0,5—+900x = 0,1cos 150¢ . OnpeaeTuTs OTHOMIEHHE YACTOTHI BHIHYAKAAIOMICH CHIIbI K YACTOTE COBCTREHHBIX

OH]JEI[GJ'IP]T]: HHKIHYECKYH HacTOTY 3aTyXalomHx KoneOaHm,

Ha pucyHke nokaszana opHeHTallMd BEKTOPOB HANPSKEHHOCTH asekrpuueckoro (£ ) u marnuwtnoro (H ) noneit B
9eKTPOMAarHHTHOH BonHe. ONpenenuTh HaNpaBleHHe BEKTOPA MUIOTHOCTH MOTOKA YHEPTHH 3IeKTPOMATHUTHOTO IO
(BekTOp YMoga-IloliHTHHTa), OTBET MOACHHTE.

z

=1
el
-

1

Ha pucynke npencrapneHa MrHoBeHHas «hoTorpadusa» 3MeKTPHYECKOH COCTABNAMOIIEH INEKTPOMAaTHHTHOH BOJIHBI,
nepexojsmed u3 cpeasl 1 B cpeay 2 meprneHAMKyIspHO rpanuue pasgena AB. Onpenenute OTHOCHTENBHBIH
MoKa3aTenb NPEJIOMICHHSA cpefibl 2 0THOCHTENBHO cpesl 1.

A
1—t»2

W)S 0'.5 X, e

B

14. HNurepdepenuns u iudpakuus cBeToBbIX BOJH. JHdpakunoHHAas pelieTKa

Ha noBepxHOCTB CTEKNa ¢ MOKA3aTeAEM NPENOMIEHHS 1,,,~1,7 HAHECCHA TOHKasA MJEHKA C MoKa3aTeleM MpPeloMIcHHUA
n,,=1,5. Ha nnenky nmo Hopmann K Heil magaet cset ¢ AnuHo# BomHel 500 HM, OnpeaenuTs Npu KakoH MHHHMAJILHOH
TOJINIMHE TUIeHKa OyaeT "npoceerstomeii"?

Veranorka ans HabmoneHus konery HEFOTOHA OCBeIaeTCs MOHOXPOMATHUECKHM CBETOM HHOH 0,4 MKM, Tagaroimum
HOpMasIbHO. ONpeaeHTh TOMHHY BO3AYIIHOTO 3a30Pa MEHK/LY TUIOCKOBBINYKIIOH JIMH30# H CTEK/ISHHOH [UIACTHHKOH B
TOM MecTe, riie Ha0J1aeTes MATOe CRETII0E KOO B OTPAKEHHOM CBETe.

Onpeaennts 0b1Ice MUCIO MAKCHMYMOB, KOTOPOE AaeT AH(PaKLIHOHHAS PeLIeTKa ¢ NOCTONHHOM 10 MKM H OCBEIICHHAS
MOHOXPOMATHYECKHM CBETOM C JUTHHOH BOJTHBI 480 HM.

Ha nnadparmy ¢ KpyribM OTBEPCTHEM PAIHYCOM 2 MM MafacT HOPMATIBHO MapauieIbHELT MyH0K CBETA JUTHHOH BOIHEI
0,5 mxm. Ha myTn nyueid, npomeainx 4epe3 OTBEPCTHE, HA PACCTOAHHM 1 M moMemaroT sKkpad. OnpeaennTs Kakoe
nATHO OyaeT HaOJIKAAThCA B LICHTPE IKPaHa B TOUke M 1 modemy?

: }" 3 M

Ilyuox monoxpomarnyeckux (A=0,6 MKM) CBETOBBIX BOJH IaJaeT MOJ YriaoMm 60" na HAXOJSILYIOCH B BO3/yXe
MbLIBHYIO IL1eHKy (n1=1.3). Onpenenurtsb, NpH KAKOH HAMMEHBILEH TONLIMHE IUICHKM OTPAMXKCHHBIE CBETOBbIE BOJIHEI
OyayT MAKCHMAJBLHO YCHICHBI HHTEphEpeHIIHCH?

15. IMoaspusanus ceera. 3Jakon Manioca. 3akon bproctepa. [lornomenue n nucnepcust BojiH, Hopmanbhasn

H aHOMAJIbHAS JUCIIEePCHA

7
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15.1.

15.2.

15.3.

15.4.

15.5.

Tlpu najeHuy cBeTa W3 BO3AYXa HA AUAICKTPHK OTPAMEHHBIH J1yd MOMHOCTEIO HOJSIPU3OBAH. YTOJ NPENOMICHHA PABCH
30°, OnpepenuTs yron naacHus J1y4a.
TTnacTunka kBapia TommuaoR d;=2,5 MM MOMECTHIN MEK1Y JBYMS NMapaiieibHbIMH HUKOISAMHU, B PE3yIbTATE Hero
IIOCKOCTH TIONAPH3AIMHE cBeTa ToBepHyiack Ha yroa 30°. Onpemenuts Tommmmy d, KBapreBoil TUIACTHHKH,
HOMEIICHHOMH MEXKAY HUKOISAMH, IPH KOTOPOi JaHHEIH MOHOXpOMATHYCCKHIT cBeT OYACT MOMHOCTBIO TFACUTBCS.
Ha myTH ecTecTBEHHOro CBETA INOMELIEHE! JBe IIACTHHKH TypManuHa. [locne mpoxosxkneHHs niacTHHKH 1 ceer
TIOJIHOCTBIO MONApH30BaH. 31eck J; 1 J, — HHTEHCHBHOCTH CBETa, NPOLICAIIETO MJIACTHHKH 1 M 2 COOTBETCTBEHHO,
yron meskay HanpaenennsmMu 00 u 0’0 pagen ©=30°. OnpenenuTs OTHONIEHHE WHTEHCHBHOCTEEH cBeTa J) 1 J,.

10

|
i
|
T
|
|
o
Ha NOJIAPH3ATOP NajaeT CBET, Hpe}]CTaBHHH)“IHﬁ coDOii CMeCh ECTECTBEHHOTO H IUIOCKO NOJAPH30BAHHOTO.

WMHTEHCHBHOCTH €CTECTBCHHOTO M IUIOCKO TNOJMAPH30BAHHOTO CBETA CBA3AHBI COOTHOIICHHEM ]c=2[r[< Onpe;[ennTh
CTCTICHD TMOJIAPH3AIHH TAKOTO CBCTA.

]‘pﬂ(i)HKH JAHCTIEPCHOHHBIX KPHBBIX 3aBHCHMOCTEH MOKa3aTess NpeaoMIEHHNA CPEAbl OT YaCTOThI (D ¥ JUIHHBI BOJIHBI l
CBCTA HMCHOT BHI, ﬂpBﬂCTaBﬂeHﬂﬁlf/‘l Ha PHCYHKaX. Onpe;{enmb KaKUM BHIOaM JAHCIEPCHH COOTBETCTBYHOT YHACTKH

xpuseix CD u A"B'?

o, @

16. KpauroBasi cBOMCTBA 2IEKTPOMAIHHTHOIO H3/1V4eHHH. 3AKOHBI TeIL10BOro niaydenus. ®orozdpdexr.

16.1.

16.2.

16.3.

16.4.

16.5.

17.1.

@otoubl. /laBaenue ceeta. ekt Komnrona

Ha pucyHke nokazaHel KPHMBEIC 3aBUCHMMOCTH CICKTPAIBHOH IIOTHOCTH JHEPreTHHECKOH CBETUMOCTH abCoOmIOTHO
YEPHOT0 Tella OT AMMHEBI BOJIHEI IPU pa3HelX Temneparypax. Kpueas | cooTBeTCTBYeT CHEKTPY HaNydcHHA abCOMIOTHO
uepHoro tena npu temmneparype 2000 K. Onpenenuts, kakoit Temneparype (B K) coorBerctByer kpuas 27

r,

500 2000 '

OnpeaenuTs SHEPTETHYCCKY CBETHMOCTE A0CONFOTHO HEPHOTD TENd, CCIH €r0 TCPMOIHHAMHUCCKAS TEMICpaTypa
T=400 K.

PTyTHast namma umeer MomrHOCTeE 150 BT, CKOMBKO MPHMEPHO KBAHTOB CBETA MCIYCKAETCH EKECEKYHIHO TIPH
H3TYUCHHH CBETA ¢ JUNTHHOI BOMHE 600 HM?

HZDJ’IHpDBaHHaH METANTHYECKAs MIIaCTHHKA HEMPEPbIBHO OCBEIIACTCH CBETOM C )'[J'IHHDﬁ BOJIHBI 450 HM. B pe3yabTaTe
thorordexra, ona 3apsmraeTca 1o notenunana 0,76 B. Onpenenuts paboTy BEIX0OAa YIEKTPOHOB H3 MeTAIIA.

Ha pHcyHke mokaszaHbl HalpaBleHHA Mafjatouiero ¢oToHa (y), paccesHHoro (oToHa (ﬁ{') M IEKTpOHA OTaauH (e).
VYron paccesnusa 90°, HanpaplieHHe TBHXKEHUS DJIEKTPOHA OTHAYH COCTABIAET C HANpPABJICHHEM MAalalomero GoToHa
yron ¢=30°. Umnynse nagarmomero dotona 3 ( MaB-c)/m. OnpenenuTs UMIYIbC DJIEKTPOHA OTAAa4H (B TeX IKE
CAMHHLAX).

17. DuaeMeHTHI aTOMHOMH (PH3NKH H KBaHTOBOii MexaHukH. [loctynatsl bopa. 'unoresa ne bpoiias.
IIpunuun HeonpeneaeHHocTH. YpapHenue llpequnrepa. BoinoBas GpyHKUHSA, H ee CTATHCTHYECKOE
TOJNIKOBaAHHE. ﬂpﬂBHJ[ﬂ O'['ﬁﬂpﬂ LISl KBAHTOBLIX 1EpPEX0/10B

B oneite [[3Buccona u [[xepmepa uccnenosanack AHGPAKIUA MEKTPOHOB, IPONIEAMNX YCKOPAOIIEE HANPAKCHNE, Ha
MHKpOKpHcTanne wukens. OnpenennTb, KaK H3MEHHTCS IJHHA BOJHBI e bpoiina 37MeKTpoHa, eclii yCKopsAmmee

8
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17.2.

17.3.

17.4.

17.5.

HATPSKEHUE YMCHBILUTE B § pas.
Ha pucynke npejcrasicHa JuarpaMMa dHEpreTHYeCKHX yposHei atoma Bogopoza. [Ipu kakoM nepexolie NpoNCXOINUT
rornomienue GoToHa ¢ HAaHOOBIIEH YacTOTOH?

E."B n=x
ALLLLLLLLLLLY s
-085 ? =4
A5 5 =
34 n=2

A
12 3 4

136

n=1

Ionosxkerne meumnakn Maccoit 1:107 ke onpenenero ¢ neonpenenerroctso 0,1 M. OnpenennTs HEOMPEAENEHHOCTS

CKOpOCTH AV.

BeposaTHOCTh 00HAPYKHTH TEKTPOH HA ydacTke (a,b) 0IHOMEPHOTO MOTEHIHANBHOTO ANIHKA ¢ OECKOHEYHO BEICOKHMH
b

CTEeHKaMH BeMHCTseTes o Gopmyne W = jmdx, rae (9 — IVIOTHOCTB BEPOATHOCTH, onpenendeMas Y -pyHKnuei,

a

. L L
BHII KOTOpOil NpuBeieH Ha pucyHKe. ONpeaennTs BEPOATHOCTh OOHAPYKHTE JIEKTPOH HA YUACTKE — « x < — .
8

2

/4

|
| |
| | |
| | |
[ [ [
| } |
T Ll T
0 L L 3L L
4 2 4
OnpenennTs MOTEHIMANBHYIO SHEPTHI0 3NICKTPOHA, HAXOMANIETOCA Ha TpeThel HopoBcKoit opOHTe aToma Bomopona.
Pamuyc neproii Goporckoit opOuTEl atoma Bogopona 53 nmm. DHeprus 3MeKTPOHAa B OCHOBHOM COCTOSHWH paBHA -

13,6 B.

18. DueMeHTHI si1epHOii GHU3UKH: COCTAB H XAPAKTEPUCTHKH ATOMHOIO siApa. Bujibl paiHoakTHBHOIO

18.1.

18.2.

18.3.
18.4.

18.5.

H3JYHECHHS. H,II,EPHBIE PeaAKLIHH. BJIEMCHTaprlE qacTHIbL. THIBI B3auMoaeiicTBHA

Onpenennre, sAIpo Kakoro H3oToma yriepoia (o0o3HadeHHOro CHMBONOM JX) y4YacTBYeT B sAdepHOH peakiuu
4 17 1 .
X+2H€—) 80+0ﬂ-’
Ilepuon momypacnaga paavoakTHBHOrO aneMeHTta 3 dyaca. OnpefeiHTh Yepes CKONLKO BpemeHM pacnajgercs 75%
PAIHOAKTHBHBIX ATOMOB?
Ha3paTk 9acTHIIEI, KOTOPHIE ABIAIOTCA YUACTHHKAMH CHIIBHOTO B3aHMO/EHCTBHS.
B npupoae cymectByer ueThlpe THHA (DYHAAMECHTANBHBIX BiauMojeiicTeuil. B kaxom BzauMojcHCTBHH Y4acTBYHOT
MPOTOHBI M HEHTPOHBI,
Mieeerno werelpe  Buaa  (yHaaMeHTaNBHBIX — B3auMmopciicteuit.  Kakoe p3anmojelicTBHe  XapakTepH3yercs
- - NER
CpPaBHHTEIBHOI HHTEHCHBHOCTEIO =1, a paanyc ero aeiicTeus pasen =107 m?

3.3a0aHusa Ha ucnonbL3osaHue ecmecmeeHHOHay4YHbIX 30KOHO8 U HaBblKo8 o6pa6omKu
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3KCrnepumeHmarnbHbIX OaHHbIX

KomneTteHuus MHANKaTOp AOCTUXKEHUA KOMNETEeHL MU
OMNK-3 CnocobeH B chepe cBoel npodeccuoHanbHoi | OMK-3.1 CnocobeH nNpoBOAUTL U3MEpPEHUs W
AEeATEeNbHOCTU MPOBOAUTL U3MEPEHUA U HabatoaeHus, | HabaloLeHus B  coepe npodeccmoHanbHOM
06pabatbiBaTb M NPEACTaBAATb IKCMEPUMEHTANIbHbIE | AEeATE/IbHOCTH
AaHHble U pe3y/ibTaTbl UCMbITaHUI OMK-3.2 O6bpabatbiBaeT " npeacrasnaet
SKCMepUMeHTaNbHble  AaHHble W pe3y/bTaThl

UCMbITaHUI

Hcenmouib3yss COOTBETCTBYIILNHE  €CTECTBEHHOHAYYHBIE 3aKOHLI, HABBIKM  00padoTKH H
npeacTaB/IeHHs] IKCIEPHUMEeHTAIbHBIX JAHHBIX, BLINOJIHHTD 32aHUS 10 CJIeIYIOIHM TeMaM:

2 cemecTp

1. OO0paboTka IKCHEPHMEHTANBHBEIX JAaHHBIX, MOJYYCHHBIX B HCCICIOBAHMH IBHKCHHA MalIHHBI ATByZa ¢

OIMPEACIICHHBIMH [TapaMeTpaMH.

2. O6paboTka W TPEACTABACHHE 3KCMEPHMEHTANBHBIX TAHHBIX, MOJYYSHHBIX B HMCCICIOBAHHH MapaMeTpPOB
AEKTPHYCCKOH [eMH.

3 cemectp

3. OGpaboTtka © MNPEACTABICHHE  OKCMEPHMEHTAMBHBIX  TAHHBIX, MONY4EHHBIX B  HCCICIOBAHHH

ANEKTPOMArHUTHBIX KoNcOaHHii.
O0paborka U MNPEACTABICHHE 3KCICPHMEHTATBHBIX JAHHBIX, [IOJYUYEHHBIX B HCCJICIOBAHUH SIBJICHUI

06pa60TKa H TIIPCACTABICHHC 3KCIICPUMCHTAJIBHBIX JaHHBIX, IIOJIYYEHHBIX B HCCICAOBAHHH SIBJICHHH

4.
BOJIHOBOI ONTHKH.
5.
KBAHTOBOH ONTHKH H aTOMHOI (PU3HKH.
2 ceMecTp
1.

Yepes 6mok B BHAC CIUIOIIHOTO Aucka Maccoit 50 r, nepekHHyTa HEBecOMas HEPACTHKHMAN HMThb, K KOHLAM KOTOPOii

HOJABCIICHBl OJJMHAKOBbIC Ipy3kl Maccoil mo 100 r (mammua Ateyna, cM. puc. 1) Pagnye mucka 20 cm. Ecnu Ha npaeyio
CTOPOHY CHCTEMbI HOI0#HTL Heperpy3ok Maccoi 50 r, To cuereMa, NPUAET B IABHIKEHHE (pHC. 2).

| AR T

E 60 cm
B s e \
& [ow) i el ¥ i
Puc. 1 Puc. 2

[To pe3yabTaTaM JAHHOTO DKCIICPHMEHTAIBHOIO HCCIICOBAHHA ONPEACIHTL!

2.

1.  yCKOpCHHE CHCTCMBbI IPY30B;
2.  MOMEHT cuiL, AciicTBYOMHKIT Ha O110K.

Yepes G110k B BHIE CIUIONIHOTO AHCKa pagnycoM 15 cm 1 maccoit 100 r, nepekHHyTa HeBecoMasi HepacTsAKHUMas HHTb, K

KOHILy KOTOpOii mojBewieH rpy3 Maccoii 150 r (em. puc. 1). [Tox neifcTBueM rpy3a cHcTeMa MPUXOIHUT B ABHMKEHHE (pHC.2).

Pofuiie

il

60 cm

Puc. 1 Puc. 2

[To pe3yiabTaTaM JaHHOI0 3KCNEPHMEHTAIIBHOIO HCCIIENOBAHHA OIPECIIHTD:

3.

1. yrnosoe yckopeHue 0J0Ka;
2. MOMEHT HMIyJbca OJoKa.

3J’I3KT[}VI'-IECK3H CXeMd COCTOMT H3 HCTOYHHKA TOKA C :‘),”'C 13 B, HACANTBHOTO aMIIEpMETPA U BOJBTMETPA, a4 TAKKE IABYX

pesuctopos. [okazanus npubopoB NPUBEICHE! HA PUCYHKE,
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Ha ocHoBe 3aKOHOB MOCTOAHHOIO TOKA TEOPETHYECKH PACCHHTAThL NAPaAMETPLIL BHCKTPH‘JCCKOI:’I HETIH

1. KILJ ucrouHHKa,
2. Cuny ToKa, NpOTEKAIIYIO 9epes pesurcrop 1.

4. ConporuBnenne pe3uctopa R W3MepsieTcs BOMBTMETPOM H AMIEPMETPOM MO CXeMe, TOKAa3aHHOH Ha DPHCYHKE.
AmmepmeTp nokazreieaeT 1=1 A, roaeTmerp U=100 B, Conpoturnerue BoneTMeTpa Ry = 1 KOM.

Hcnons3ys 3aKOHBI TOCTOSHHOIO TOKA ONPEIeNHTh!
1. Cumy TOKa, NPOTEKAKONIYIO YePe3 BOABTMETD;
2.  ConpoTHBIEHHE PE3HCTOPa.
5. B npuBeneHHOi 3neKkTpHueckoit cxeme conpotusiaeHua R;=20 Om n R,=150 Om. Conpotusienne BonpTMeTpa pasao 10

kOwm, a amnepmetpa — 0,4 Om. DJ1C ncrounuka pasra 36 B, a sayTpennee conporusnenne — 1 Om. Ha pucynke npuseneHsl
IIKATTBI BOTBTMETPA H AMIIEPMETPa ¢ HX MOKA3aHUAMH.

oy .y

HCHOHL'}yH 3aKOHEI MMOCTOAHHOTO TOKA ONPEAeIIHTh:
1. [Tanenne HanpAKCHHA HAa UICTOYHHKE TOKa.
2. Bepﬂoe JIH 3HAYCHHE MOKa3bIBACT BOHBTMC’TP? OTBET MOSACHHUTE.

18



3 cemecTp

1. C rmnomomel NPHU3MEHHOTO MOHOXpOMaTopa HBer n mn ITokaszaHMs 0TCYETHOrO
NPOBEJEHE W3MEPEHHS CIeKTpa HW3JIy4YeHHs aTtoMa | CHeKTpajibHOi Oapabana MoHOXpoMATOpa
BO/I0pOJIA. Ha ocHoBe IKCIIEPHMEHTA/IBHBIX JIAHHBIX, JIHHHH 1 2 3
NPHBEJCHHBIX B Talnuue, M rpaayHpoBOMHOIO KpacHblii (H,) 2 3 2832 2858 2840
rpaka MOHOXpOMATOPA ONPEEIHTE: -
1. CpC,ElHCC SHAYCHHE MOCTOSHHOM PH,EI{-)Cp]'El R; Hpu,-ueuumte: ny — HOMCED Cﬁpl/llf]: My — HOMCP OTACIIBHOH
2. CPABHUTH PACCUHTAHHOE H TAGTHUHOE 3HAYCHHS! 0 JIHHUH B JIAHHON CCpHH
nocroaHHoil  Puabepra, OLEHHB  BelHYHHY
OTHOCHTEJIBHOIO OTKJIOHCHHMH 3000 -
3. omnpenenuTh IMOTCHOWAI HOHH3AOMH aToOMa - =]
BOJOpOAA. .; 2500 =
=
% 200
z
E 1500
1000
500
400 450 500 5500 600 650 700
A, HM
Puc. I'panyHpoBOYHBIH TpadHK MOHOXpOMaTOpa
2, Tlo pe3ynbTaTaM MHOTOKPAaTHBIX H3MEPEHHH 3aJep KHBAIOIIETO Ceeroduastp Ay HM /3, B

HanpsikeHus Uy MeR(Ly KaTtooM 1 aHoioM B (oToanemente (Tadi.):
1. BEIYHCTHTE paboTy BEIX0MAa A 4 POTOINEKTPOHOB N3 KATOMA;

2. ONpeIENHTh MaTePHAI KaToaa (OTO3IIEMEHTa; OpaHiKeBbIii 610 0,275
3. paccuMTaTh OTHOCHTENBHYK) MOTPENIHOCTh B  ONpEIENeHHH 0,287
paGoTHI BBIXOIA A gy 0,308
0,315

0326

Tpunevanue: AUz = 0,005 B.

3. B skcrniepuMeHTe 10 ONpeeNeHni0 ITHHB BOJHBI CBETA NPH MOMOIMIH JH(PAKIIHOHHON PeNIeTKH OBUIO OMpeaeneHo, uTo
paccrosinue L Mexay MHdpakuHoHHOH penieTkoi W u3MepHTensHoil nuaeiikoi 300 mm. Tlepron nudpaknuoHHoH pemeTkn
0,01 mm. Ha n3mepurensHoit nuuelike nioOpaken AMPPAKUHOHHEBIN CHEKTP, BUAMMBIH I3y IpH PacCMATPHBAHHM Hepe:3
Ju(paKIHOHHYIO peleTky (puc.2).

m=-3 m=-2 m=-1 m=0 m=1 m=2 m=3

— " e

S

5 4 3 2 1 0 1 2 3 4 5 CM
Puc. 1 Puc. 2

Hcnonesys nabmoaaeMyro AHpPakHOHHYIO KAPTHHY, ONPE/IC/INTb!
1. JulMHY BOJIHBL JUIs (JMOJICTOBLIX JIMHHUI B CIEKTpe 1-ro nopsjika, H3MEPHB PACCTOAHHE X MEH1y HUMH;
2. CpPaBHHTbH PACCHHTAHHOE N TAGIHYHOE 3HAYMCHHUA JUTHHBI BOJIHBI, OLICHUB BEJIMMHHY OTHOCHTEIBHOTO OTKJIOHCHHS,
3. no pe3yneTaTaM KOCBEHHBIX H3MEPEHHH OTHOCHTE/IBHYIO [OTPELUIHOCTE B ONPE/ICIEHHH JIHHB! BOJIHEL

4. Ycranoska s Habmogenus kodsiell HeloToHA OCBenaeTcs MOHOXPOMATHYECKHM CBETOM, MAJaliiiM HOpMaibHO (puc.l).
Pamiye R kpusuznel auasel 0,95 em. Mexay nuH30i H CTEKISHHOH [1aCTHHKOH 00pa3yeTcs BO3IAYIIHBLH 3a30p TOMUHHOMH /.
Ha puc.2 uzobpazen Bi1 uHTEpPEPEHLIHOHHON KAPTHHEL B OKYJ/ISIPE H3MEPHTENLHOI0 MHKpocKona. Llena nenenus okyiasipHoi
nrkansl Mukpockona 0,05 mm.
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Hcnonb3ys HabnogaeMyio HHTephepeHIHOHHYIO KAPTHHY, ONPEIETHTh:

1. IJIHHY BOJIHBI MOHOXPOMATHYCCKOIO CBETA, H3IMCPHB PaaHYChl CBETIIBIX KOJICII;
2. CPaBHHTL pacCHHTAaHHOE H TabIHYHOE 3HAUSHHS JTHHBL BOJIHBI, OLIEHHB BEIHYHHY OTHOCHTECILHOTIO OTKIIOHECHHA.

5. YacroTa v 3aTyxarommx koneGammii B RLC-komType paua 10* I'm.
Wcnone3ys HadmogaeMyio Ha  9KpaHe  ociuuiorpada  KapTHHY
3aTyXalolnX KoneOaHuii, OpeNeTnThb:

1. koahpuumeHT 3aTyXaHuA;

2. 1oOpOTHOCTH KOHTYPA.

Puc. 2

U
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4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMAGKMOM OYeHOYHbIX Mamepuasoe npuaazaemcs.
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