NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no AUCUUNNUHE «PU3MKa B MaLLMHOCTPOEHUUY

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

. Cnoco6
Koa koHTpoIMpyemMoii KoMIeTeHUNU OueHo4HOe CpeICTBO
OLICHUBAHMS
Kommnekr
KOHTPOJIUPYIOLIUX
OIIK-1: CnnocoGeH mpuMeHSITh COBPEMEHHBIC POJHPYIOTH
MaTepHuasioB s
9KOJIOTHYHBIC U O€30MMaCHBIE METO/IbI
3auer; 3K3aMeH 3a4eTa; KOMIUIEKT
PalMOHAIBHOIO UCTIOJIb30BaHUS ChIPhEBBIX U
KOHTPOJIUPYIOIITUX
SHEPreTUYECKUX PECYPCOB B MAIIMHOCTPOCHUU
MaTepuaioB s
HK3aMeHa

2. OnucaHue nokazameneli u Kpumepuee oyeHuseaHusa KomnemeHuuii, onucaHue wkan
oyeHueaHuAa

OueHuBaemble KomneTeHUUM nMpeacTaBaeHbl B pasgene «llepeyeHb nNAaHUpPYyemblX
pe3ybTaToB 06yYeHUA NO AUCLUNANHE, COOTHECEHHbIX C UHAMKATOPAMM AOCTUNKEHUA KOMNETEHL MM
» paboyel nporpammbl AUCUMNANHBI « PU3MKA B MALLUMHOCTPOEHUMNY.

Mpu oueHMBaHUM CHPOPMMPOBAHHOCTU KOMMNETEHUMN no aucumnavHe «®Pusmka B
MaLUMHOCTPOEHMN» ncnonb3yetca 100-6annbHan WKana.

Kpurepnii Onenka no 100- Ounenka no
0AJIJILHOM IIKAJIe | TPAAUIMOHHON HIKAJIe
CryzneHT ocBOMI U3y4YaeMblii MaTepua 75-100 Omauuno

(OCHOBHOI U AOTIOHUTENbHBIN ), CHCTEMHO
Y TPaMOTHO M3JIaraeT €ro, OCyIleCTBISET
MOJIHOE Y MIPABUIILHOE BBITIOJIHEHUE
3a/IaHUI B COOTBETCTBUH C UHIUKATOPaMU
JOCTUKEHHSI KOMIIETEHIUH, CIOCOOEH
OTBETUTH Ha JIOTIOJHUTEJIbHBIC BOITPOCHI.

CryneHT ocBOMI M3y4YaeMblii MaTepUal, 50-74 Xopowo
OCYIIECTBJISIET BBINOJIHEHNE 3aJaHU B
COOTBETCTBUM C UHJIUKATOPaMHU
JOCTUKEHHSI KOMITETEHIIHI ¢
HENPUHIMITHAIBHBIMU OLIHOKaMHU.

CTyeHT JEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenvno
OCHOBHOI'O MaTepuaia, MpH BHIIOJIHEHUU
3aJJaHUi B COOTBETCTBUH C MHIUKATOPAMU
JOCTHKEHUSI KOMIETEHIUI 10MyCcKaeT
OTIeNbHBIE OIIMOKH, HE CIIOCOOEH
CHCTEeMaTH3HPOBaTh MaTepHaI U JIeNaTh
BBIBOJIBI.

CTyzneHT He OCBOWJI OCHOBHOE COZEpKaHHUE <25 Heyoosnemseopumenvho
M3y4aeMoro Marepuaa, 3a1aHus B
COOTBETCTBUH C MHJIMKATOPAMHU




JOCTHIXKCHHUA KOMHeTeHLII/If/’I HE BBIITIOJTHCHBI
HJIW BBITIOJHCHBI HEBEPHO.

3. Tunosble KOHMPOsbHbIE 300aHUA unu uHsle mamepuarnsil, Heobxodumolie 0515 OYeHKU YPOBHA
docmuiceHuA KomnemeHyuli 8 coomeemcmeuu ¢ um)uxamopamu

1.3a0aHuA Ha npumeHeHue (hu3uYecKUX 3aKOHO8 NMpu peweHuU npogeccuoHasnbHbIX 3a00a4 8
MaWUHOCMpPOeHUU.

KomneteHuusa UHauKaTop AOCTUKEHNA KOMNETEeHLUH

OnK-1 CnocobeH NPUMeHATb coBpemeHHble | OlMK-1.4 MpumeHAET ecTecTBEHHO-HAay4YHble 3aKOHbI
3KoJIorMYHble M 6e3onacHble MeToAbl PaLMOHANBbHOIO | NPU pewweHnn NpodeccnoHanbHbIX 33434
MCMNO/Ib30BaHMUA CbIPbEBbIX U IHEPreTUYecKnx pecypcos
B MALUMHOCTPOEHUMN

HIJIIMEHHH €CTCCTBCHHOHAYUYHBIC 3aKOHLI NPH PelIeHHH l'lpOClJECC]‘IOHa.]'lebIX 3anavd, pPelHTh
3a4a'M Ha CJICIYIOIHE TEMbI:

3 cemecTp

1. KuHemarHka HNOCTYNATCIBHOI'O H BpalaTC/ibHOI'0 ABHKCHHUA.
. ):lHHaMIfIKa NOCTYHATCIIBHOTO ABHYKCHHSL. Cubl B MCXaHHKC,

. ﬂHHaMHKa BpamaTCciIbHOTO ABHKCHHA TBEPAOTO TCIA.

. 3aKoHBI COXPaHCHHS HCPIHH, HMITYJIBCA, MOMCHTA UMITYJIbBCA.

Ul W

. MOJ’IGKyﬂHpHO-KHHGTHHGCK&H TCOpHA MACAIBHBLIX I'a30B. YPaBHeHHS COCTOAHHUA HICANIBHOIO rasa.
3akoH Makcgena o pacrpeacaceHid MOJIEKYIT HIEAIEHOTO Tra3a 1mo CKOpPoOCTAM.

6. Tepmoaunamuka. 3akoHbl TepmoauHaMUKH. kbl KITJ] TernnoBeiX ABHTaTENEH.

4 cemecTp

7. OmnextpoctarHdycckoe mone B Bakyyme. [lpuHmmn cynepnosunuu. Teopema [Taycca s
AIEKTPOCTATHYECKOTO IMOJIS B BAKyyME.

8. JIMdJIEKTPHUKH U NPOBOJAHHUKHU B 3JIEKTPUYECKOM [10J1e. DHEePrus 3J1eKTPOCTaTUHHECKOro MoJIsl.

9. [IloctosHHBIA 3neKkTpHUecKHii TOK. PaboTa W MOIIHOCTB 3JIEKTPHYECKOTO TOKa. 3akoH Jlkoyss-
Jlenna. IMparuna Kupxroda.

10. DnekTpoMarHuTHOE NoJse B Bakyyme. llpuHiun cynepnosuumyu MarauTHbIX noieid. Cuna Jloperua n
cuna Ammepa.

11. DnekTpoMarHUTHOE TIOJe B BEHIECTBE. INEKTPOMATHUTHAS WHAYKIHs. CaMOMHAYKIUS. DHEprus
MarHUTHOI'O [10JI5.
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3 cemecTp
1. Kunematruka NOCTYHNATE/ILHOI'0O H BpAIIATEILHOI'0 IBHKCHHI

Touka M aBkercs 1o CliHpalln ¢ MOCTOSIHHOH 10 BEJIHYHHE CKOPOCTBK) B HAlpPaBJICHHH, YKazaHHOM ClpCJlKCll-;].
Onpeummrb, KaK U3MEHHACTCA BEJIHYHHA HOPMAJIbHOIO YCKOPEHHA W TAHTEHIHAIIBHOIO YCKOPEHHA.

it |
—
2
Vrinopoe mnepeMellende Tena MeHAeTcd ¢ TeYeHHeM BpeMenH t 1o 3akony @ =(2t-2t+5) (pam). OnpenenuTh yriosoe
YCKOPEHHE Tella.
3HEHC}’IMOCTB yF.HUB(‘Jﬁ CKOpPOCTH OT BpPEMCHH IOKa3dHa H4 PHCYHKC. OHpC}JCI[]’ITb YIHI0BOEC TEPCMCIICHHE TCd 3a
npomMexyTok Bpemenu ot 0 10 6 c.
@, pag'c

3b--

Teno Gporieno ¢ MOBEPXHOCTH 3eMJIH ¢O cKopocThio 10 M/c noa yrioM 45" k ropu3onTy. OnpelenuTs paadyc KPHBH3HEI
TPaeKTOpHH B BepXHeil Touke. CONpOTHBIEHHEM BO3IyXa IpeHeOpeys.

Touka ABHIKETCS TI0 OKPY/KHOCTH COrmacHo ypapuenuio ¢=5t° (pax). HopMansioe yekopenHe TOUKH B MOMEHT BPEMEHH
t=4 ¢ pagno 36 M/c’. OnpesennTh pajyc OKPyKHOCTH.

2. JInnamuka MOoCTYNATEIbHOI'0 IBHAKCHHA. Cuiibl B MEXaHHKeE

Ha pucynke npuBesen rpaduk 3aBHCHMOCTH CHIBI, ACHCTBYIOMEH Ha Tea0, OT BpeMeHH. ONpeacinTs M3MEHEHHE
HMITYJIbCa Tela 33 NepBbIe 3 CeKyH/Ibl ABHKEHHSA.
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3aBHCHMOCTh MMITYJTbCA YACTHIIBI OT BPEMEHH OMHCHIBACTCH 3aKOHOM f)=3tl' +8t2 j. e I wu j- mextopwm
KoopaMHaTHBIX oceli X, Y coorBercTBeHHO. F306pasuth 3aBucHMocTh npoekumii cuisl Fy u F,, meicTByromeit Ha
HACTHILY, OT BPEMCHH.

YeThipe miapuka pacronokeHsl BAOAb NpaMoii. Maccel mapukoB cineBa Hampago: 2 T, 1T, 4 1, 3 1. Paccrosuus mexmy
coceJHUMH mwapukamu 1o 20 cm. OnpeneanTs MOJ0KEHHE LIEHTPA MacC CHCTEMEI.

JlMHAMOMETp € TPY30M, 3aKperuieHHbIH Ha MOTOJIKE HEMOABHKHOTO (T, NMOKa3hiBaeT 3HAYEHHE CHIIBI TSKECTH IPY3a,
pasroe 14 H. Onpeenuts Bec Tea B THTe, IBUKYIIEMCS PABHOYCKOPEHHO BHU3 ¢ YCKOPSHHEM 2 M/c’.

B artpakimone uemoBek Maccoil 50 Kr JABHXKETCA Ha TelekKKe MO PelbcaM H COBEPINAET «MEPTBYIO» TETIIO B
BEPTHKANLHOH MIOCKOCTH MO KPYTOBOH TpaeKTOpHH paauycom 6 M. OnpepenuTs cuily AaBleHHs YelOBEKa Ha CHIEHHE
TEJIEKKH NPU CKOPOCTH MPOX0KACHNS HHKHEH TOUKH 36 KM/,

3. ﬂ,HI—IﬂMHI\‘B BpaAliaTeJIbHOTO JIBHKEHHH TBEPI0Io TeJ1a

Jucky npupanu yrnosoe yckopenue, npunoxkus cuny 10 H no kacarensHoil k o0oay aucka Ha paccroaHuu 10 cm ot ocn
Bpatenns B Teuenue 0,4 ¢. OnpeneauTs Ha CKOJMIBKO YBEIHYMICS MOMEHT HMITYJIbca AHCKa?
Juck HauHHACT BPAIATLCS MO/ JACHCTBHEM MOMEHTA CHII, rpaduK BPSMCHHOI 3aBHCHMOCTH KOTOPOTO NPEACTABICH Ha
pucynke. H3o0pasuth rpad Mk, NpasuIbLHO OTPaZKaIOLIKI 3aBUCUMOCTE YIJIOBOI CKOPOCTH JIMCKA OT BPEMCHH,

s

t, t
0
Ilpu BBICTpENE OPYAHA CHAPAA BBIIETEN H3 CTBOJA, PACMIONOKEHHOTO MO YIAoM ¢=60" K TOpPH30HTY, BPamasch BOKPYT
cBOelt Npo/lonbHOH ocH ¢ yrioBoit ckopoctsio ®w=100 pan/c. Ha cTBon opyaus BO BpeMst BEICTpena AeHCTBYET MOMEHT
2
cun 150 kH'M, Bpema ABHKEHHA cHapaza B cTBone t=2-10" c. OmpenenuTs MOMEHT MHEpLHH CHapAla OTHOCHTEIBHO
ITOH OCH.
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3.4. MomeHT uHepuun crepikHa utHHOM L=0,6 M 1 Maccoil m=1 kI OTHOCHTENEHO OCH, TPOXOJAILCH Yepes3 LEHTP MAce, paBeH
0,05 kr'M°, ONpENeNHTE MOMEHT HHEPLHH OTHOCHTEIBHO TIAPAIIE/BHON OCH, NPOXOIAIIEH YEPes CTEpIKeHE HA PACCTOSHHH
L/6 ot ero konna.

3.5. Kunerndeckasi 2Heprusi paBHOMEPHO Bpallalollerocd Iiapa ¢ yriaoBoil ckopocTslo 4 pan/c paHa 40 . Onpenenuts
MOMCHT HMITYIILCA 3TOrO Hiapa.

4. 3aKoHBI COXpAHEHHH FHEPIHH, HMIIYJ/IBCA, MOMCHTA HMITYJ1bCA

4.1. Hebonsmoe Teno maccoit 100 r nauyunaer aBuxkeHue 0e3 Ha4albLHOH CKOPOCTH 110 IVIAJAKON JIEJASHOH TOPKE U3 TOYKH A.
TpeHHE OTCYTCTBYET. 3aBHCHMOCTL MMOTCHIHANLHOMN HEPIHH TENAa OT KOOPAMHATHE x H30OpaxkeHa Ha rpaduke F(x).
OrnpepennTs CKOpocTsh Tena B Touke C.
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4.2, ManeHbKHIT MY JBHKETCS CO CKOPOCThIO 6 M/c. HaBcTpeuy eMy NBHKETCA MaccHBHAA minTa. CKOpOCTh Msua Mocie
a0COMOTHO YIPYroro yaapa o INTHTY paBHa 1o Moxymo 10 m/c. Onpenenurs cKopocTh MIHTHL.

4.3. JIbDKHHMK Maccoi 75 KI CITYCKaeTcst © TOPhI BRICOTOH 18 M M ITpoe3kaeT no ropH30HTAILHOM JIkIAKHE 10 ocTaHOBKH 100 M.
OnpeneauTs CHIY TPCHHA CKOJNBKCHHA 10 TOPH3OHTANLHOH ITOBEPXHOCTH, CYUHTasl, 4TO IO CKIOHY TOpPbI JIBLKHHK
CKOJIB3UT 0e3 TpeHHs.

4.4. Yenorek spaiaercd Ha ckambe JKykoBckoro ¢ yrioroil ckopoctsio 1 pap/c. TIpu 3TOM cyMMapHbiii MOMEHT HHEpIHH 4
kr-M”. UenoBeK MepexouT 6K K LCHTPY, TAK YTO MOMCHT HHEPIIHH YMEHBIIACTCA A0 2 Kr-M’. ONpeicmuTh, cMy
CTaHET PaBHOH YIJI0BasA CKOPOCTH BpallleHHS.

4.5. lllap v noneli NMIHHADP, UMEIOIIHE OJMHAKOBBIE MACChl H PAJMYChl, BKATHIBAIOTCS M0 HHEPINH 0€3 NPOCKanb3bIBaHHUA HA
ropry. Hawanbnele ckopocTH Ten oauHakoBbl. OnpelennTh OTHOMICHHE BHICOTHI NMOJABCMA LIapa K BBICOTC MOIBEMA
MOJIOTQ IHIHHIPA,

5. MojeKyaapHo-KHHETHYECKAS TEOPHA HACAJbLHBIX ra30B. Y paBHEHHE COCTOSHHA HAEAJIBLHOI0 ra3a.
3akon Makcpeia 0 pacnpenelleHHH MOJERYJ HIealbHOT0 raza Mo cKoOpocTaM
5.1. B Tpex oIMHAKOBBIX COCYIaxX HAXOIUTCS OJHMHAKOBOE KOMMYECTBO Tasza, npuueM T,>T,>T;. Onpenenuts Kakad KpHuBas
Oy/ieT onuChHIBATEL pacnpe/ie/ienne cKopocTei MolleKyll B cocyie ¢ temneparypoit Ty.

f(v)

v

5.2. OmpenenuTh, KaKk H3MEHHTCH KOHLEHTPAILHA MOJEKYIN ra3a, MMEIEro HavanbHyto Temnepatypy 350 K u HauambHOe
nasienue 150 klla, eciu ras usodapuuecku narpers o 700 K?

5.3. Hpeanbublii ra3 noCTOSHHOH MAacChl, HAXOMALIUICS B LMIIHHJPE, EPEXOAHT U3 OJHOIO COCTOSHUA B JAPYroe, TaK 4To
JaBleHue pospactaet B 3 pasa, a o0beM yMmeHbluaercs B 2 paza. B nauansHoM cocrosnun temnepatypa pasna 300 K.
OleCJ_lC.JIl’I'l‘h KOHCL[H)(H) 'mmucpa'rypy rasa.

5.4, Tlpu Temneparype 200 K mnaubonee sepostHas ckopocTh wmojiexkyn pasha 300 w/c. Onpenenurts cpeHiol0
apu(METHIECKYIO CKOPOCTL MOJICKYJT Tasa Mpu Temrepatype 800 K.

5.5. Opguu Gamnon oobemom 10 11 comepxut Kucinopoa nox nasnendeM 1,5 MIla, a npyroii 6amnon odvemom 15 11 conepskut
aszoT nox nasiaendeM 2,0 MIla. Korma Gannonsl coenuuund, ofa raza cMerlianich, o0pa3oBaB OJHOPOIHYIO CMECE.
OnpelennTs TOIHOE JaBISHHE CMECH.

6. Tepmoannamukra. 3akonsl Tepmoannamuks. lnkinsl, KIL TenoBeix asurarenei

6.1. MonsapHasd TEMIOEMKOCTh MOJEKYIbl HICAJILHOTO Ta3a MpH mnocToaHHoM o0Obeme pasHa Cy=8R/2, tone R —
YHHBepcalbHas ra3oBas nocrosHHas. OnpeieniTs YHCI0 BpallaTelLHBIX cTeneHel cBod0/Ibl MONeKY kL.

6.2. 2 mons wupeansHoro rasa npu Ttemmnepatype 400 K yeenuuun cBoit obvem B 2 pasa. Onpenenuts paGoTy
H30TEPMHYECKOTO PACIIMPEHHS.

6.3. 10 Mo HIeanbHOroO OIHOATOMHOTO T'a3a MIPH MOCTOSHHOM JaBleHHH HATPeNH Tak, UTo ero TeMOepaTypa H3MeHHIach Ha
50 K. Onpeznenith KOTHYECTBO TEIUIOTHI, NOIBEIEHHOE K Ta3y.

6.4. 3 Mona IBYXaTOMHOTO MICaJBHOTO ra3a MPH MOCTOAHHOM TeMmnepaType yBenudHia cBoil oObeM B 4 pasza. Ompenemuth
H3MeHeHHe YHTPOIHH rasa.

6.5. Mneanpnaa Teropas MammHA 3a UMKJ coBepraer paboty 500 JLk u oTmaeT XOMOAMIBHHKY KOTHYECTBO TEIIOTHI,
pastoe 200 k. Onpenennts KIT TenioBoit MammHel,
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7.1

7.2

7.3

7.4.

7.5.

8.1.

8.2.

8.3.

8.4.

4 cemectp
7.  DaexkTpocTaTHYecKoe nmojie B BakyyMme. Ilpanuun cynepnosunnu. Teopema I'aycea aias
1eKTPOCTATHYECKOI'0 M0JISl B BAKYYMe
DIEKTPHYECKOE [0J1¢ CO3JAHO JIBYMA TOYEYHBIMH 3apsjaMH ¢ = +q M q; = +2q. OnpeleiuTs HalPAKEHHOCTh H
MOTEHLHAI ITOJIA B TOYKE A

A
@ e

Tlone co3nano BeckoHeuHOH paBHOMEPHO ?apH}I{BHHOﬁ MIOCKOCTLHY C HOBerHOCTHOﬁ TIOTHOCTBRO 3apaia —G. Yxaxure

HAllpaBICHHE BEKTOPA HANPAMKCHHOCTH MICKTPHYCCKOTI O [IOJIA Eu IrpaJUEeHTA NOTCHLHATIA V(p B TO4Ke A.
1

-G 1

H300pa3zuth rpatdik 3aBHCHMOCTH HaNpPsAKEHHOCTH 3MEKTPOCTATUYECKOTO MOJA OT PACCTOAHHA (OTCUHTHIBAEMOTO OT HX
LEHTPA), CO3NAHHOTO IBYMs KOHUCHTpHYCCKIMH cepamu ¢ sapsigamu @, = 2q, q, =—q u R;=2R,.

(-9

(12

DJIC}(Tp[‘l'{CCKOC [OJIE CO34aHO ABYMA OCCKOHEUHBIMH napaiiCibHBIMH INIOCKOCTAMH, 3aPAMCHHBIMH C [IOBCPXHOCTHBIMH
I0THOCTAMHU +6 U —36. Ha PHCYHKC ITOKA3aHd KA4CCTBCHHAA 3aBHCHMOCTB IPOCKLUHH HANPAKCHHOCTH I110J14 Ev oT
KOOPAHHATEI X BHE IIACTHH H MEXAY IIaCTHHAMH. M306p331{Tb 3dBHCHMOCTE [MOTEHLOHAA 110114 (p OT KOOPAHHATEL X BHE
IIACTHH U MEXKAY IUTaCTUHAMHA,

+o -2o
MeTannuuecknii map HMEET MIEKTPHUCCKHI 3apsaj , paguyc mapa 10 cM. HanpskeHHOCTB 2/IEKTPHUYECKOTO MO Ha
paccrosuud =10 cm or noeepxHocTH BHe mapa pasHa E = 20 B/m. Onpegenurts 3HaucHHs HanpsskeHHoctd E; u
MOTEHIHANA (9 NEKTPHUECKOTO TI0JIs1 HA PACCTOSHAH I}=5 CM OT LieHTpa mapa?
8. udjeRTPHKH H NPOBOJAHHKH B YJIeKTPHYECKOM N0J1e, DHePrus WIEKTPOCTATHYECKOr0 MO/
TIpu mepexone M3 OJHOH AWAMEKTpHYECKOH cpeibl B APYTyl0 JTHHHH HanpsxeHHocTH E HAYT Tak, Kak mokasaHo Ha
PUCYHKE., Y4HTBIBAS, YTO JHNIEKTPHYECKAs IPOHHLACMOCTh MNEPBOH cpeasl g =2, a yIibl a=30" u p=45",

OMpeNe/IHTh TH3IEKTPHUECKYIO NPOHHIIAEMOCTh BTOPOii cpensl &, .

I
.
. o
£} &
-
® B

OrnpenenuTs MOTOK BEKTOpa MIEKTPUYECKOro CMELICHHS 4Yepe3 HNOBEPXHOCTH KyDa ¢ anuHOM pedpa | oM, B neHrpe
KOTOpOT0 HaxoauTcs 3apsaa 2 MK,

Kongencatop ¢ IHIIEKTPUKOM C OTHOCHTENLHOH IUIIEKTPHYECKOH MPOHUIIAeMOCThIO 6 TMpHCOSAHHEH K HCTOYHHKY
TOKa., DHeprus 31eKTPUHECKOTo MO 3TOro KoHIeHcaTopa pasHa 32 k. OmnpenennTs 3HEPTHIO 3IEKTPHYECKOTO MO
KOHAEHCATOPA TOC/E YAAICHHS THITEKTPHKA.

OnpenenuTs 3apsaj TPETHETO KOHEHcaTopa, H3oOpaxkenHoro Ha pucynke, ecnu: C=9 ud, C;=3 nd, C3=6 nd, Uy=20
kB.

(&




8.5. Cuia NpuTAKEHHS MEKIY TUIACTHHAMH TIOCKoTo KoHAeHcatopa 18 mH. Onpenenuts oO0BEMHYIO TIOTHOCTE 3HEPTHH
ANCKTPOCTATHHCCKOrO MOJIA 3TOr0 KOHACHCATOPA, CCITH TIOEanb KH)K,E[OFI H3 OGKJ'IHIIOK 3 CMZ.
9. IMocrosHnklii 3aeKkTpUYecKHii ToK. PaGoTa H MOIIHOCTD 2/1eKTPpHYecKOro Toka. 3akon [koynn-Jlenna.
Ipasuna Kupxroga

9.

—

. Ha prcynke noka3ana 3aBHCHMOCTE CHITBI TOKA B 2IIEKTPHYECKOH 1IenH oT BpemMen. OnpeIenuTs 3aps, MPONIeIuHi mo
MPOBOHHKY B HHTepRane BpeMenn o1 0 1o 10 c.
1 MA
30

0 % 10 15 20 he
9.2. DJIC daTapeu npeacraBleHHOH Ha pucyHke — 5 B, ee Buyrpenne conporusinenue | Om. Ilpu conpoTusiennn peocrara
R;=4 Om wuneanbHbiii BonsTMeTp TokasbiBaeT 4 B. Ilpu kakoM compoTHBIAEHHM peocTata R, HIeanbHbIH BOJIBTMETp

nokaxeT 3 B?
of
Tr R

9.3. Pesucropsl conpotusnendem R; = 100 Om u R; = 90 Om BKIIOYEHBI MOCIENOBATENBEHO B ceTh. ONpenenuTs, Kakoe
KOJIHYECTBO TEIUIOTHI BRIACIHUTCA B pesucTope R;, ecnu B pesucrope Ry Beigeminock 10 k1 TennoTer?

9.4, Cuia TOKa B NPOBOJHHKE PABHOMEPHO YBEIHYHBAETCH 0T [p=0 10 HEKOTOpPOr0o MAaKCHMAILHOIO 3HAYEHHS B TCUCHHE
Bpemenn 10 c. 3a 5T0 BpeMs B NPOBOJHHKE BBIAGIHIOCH KONH4ecTBO Terwiorhl 2 k/lxk. Onpenenurs ckopocTh
HApACTaHUS TOKA B POBOJIHHKE, €CJIH €T0 CONPOTHRICHHE paBHO 3 OM.

9.5. B anextpuueckoi cxeme, NpeacTaBIeHHOH Ha pHcyHKe, €,=2 B, &34 B, R;=4 Om, Ry;=6 Om, R3=3 Om, [,=3 A, [,=2 A.
Onpenenuts Benuauny JJ]C HCTOUHHKA TOKA €.

10. DuieKTPOMATrHUTHOE 110J1¢ B Bakyyme. [IpUHUMI cyHepno3uus MarHuTHeIX noJieit. Cuiia Jlopenna u
cHaIa AMnepa

10.1. Ha pucyHKe H300pakeHBI CEUEHHA IBYX Napa/UlelbHBIX NPAMOIHHEHHBIX JTHHHBIX NPOBOIHHKOB C MPOTHBOMOMOKHO
HanpasiieHHbIMA ToKaMu, npuuém 1;=2T,. Onpejgenutsh Ha KAKOM YYaCTKe HHIYKIHS MArHHTHOTO MOJIS PABHA HYJIIO.
1 I 2

O—t—®—

10.2. TIpososounyio paMKy B BHIE Koibla paauyca 10 cM noMen@aiT B 0QHOPO HOEe MarHuTHOe molie ¢ uuaykuuei 0,1 To.
Ilpu mpotexkanuu no pamke Toka 0.4 A onHa mosepHymach Ha yroa 60°. OnpeaenuTs MeXaHMYECKMH MOMEHT CHII,
JeHCTBYIONIHI HA pAMKY B HAYaNLHBEIH MOMEHT BpeMeHH.

10.3. Ha pucyHke nmoxaszaHbl ce4eHHMs 3-X JIMHHBIX MapailelbHBIX [POBOJHUKOB ¢ TOKAMH M 3aMKHYTBIH koHTYp L, ans
KOTOpOTO YKazaHo HampaBieHue o0xoma. Cunbl Toka paBHbl I;=1,=I:=1,=2 A. OnpenenuTs HHUPKYIAIHMIO BEKTOpa
HANPSA/KEHHOCTH MArHUTHOTO TIONSA 10 KOHTYPY.

10.4. OmpenennTs NOTOK BEKTOPa MarHHTHOH MHIYKIIHH mons sennunuoi 10 Tn uepes nopepxHocTh Kyba ¢ mnnHOI pedpa
5cm.

10.5. Ompepenuts cuily, JACHCTBYIONIYIO HA KakIblii METp JUIMHBI BO3IYIIHBIX TIPOBOJOB TPOJUICHOYCHOH JHMHHM,
pacmoNmKeHHBIX Ha paccTosHUK 40 oM IpyT OT Apyra MpH cHiie ToKa B mpoeoaax 1500 A.

11. DaexkrpoMarHvTHAaA MHAYKUHA, CaMOMHAYKIMSA, DHEPIrUs MATHHTHOIO 110J1H

11.1. Tlporojsimas paMka Bpamiaercs ¢ NMOCTOSHHOH YIJIOBOH CKODOCTBK) B OJHODOJHOM MAarHHTHOM MOJ€ BOKDYT OCH,
NeKaniei B MIOCKOCTH PaMKH M TICPIICHIHKYIPHOI BekTOpY HHAYKIHH B (cM. prc.). Ha pHcyHKe TakKe MpeacTaBicH
rpadHK 3aBHCHMOCTH OT BPEMEHH MOTOKAa BEKTOPA MArHHTHON WHIYKIWH, MPOHW3BIBAIONIErO paMKy. MakcHMankHoe
3HaYeHHE MarHuTHOrO noTtoka 2 MBO. [TomyunTs 3akoH w3MeneHns 3/IC HHIYKIIMH cO BpEMEHEM.



11.2.

11.3.

11.4.
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Cuiia TOKa B NMPOBOJIANIEM KPYTOBOM KOHTYpe WHIYKTHBHOCTEIO 100 MI'H M3meHsieTcsi ¢ TedeHHeM BPEMEHH 110 3AKOHY

I= (3—0,11‘3 (B eyiunuiax CH) u HanpasieHa Kak nokasaHo Ha pucyHke. Onpenendts abcomothyo Bennduny IJ1C

CAMOMHAYKIIMH B MOMEHT BPEMEHH 2cwu HanpapiI€HHE HHAYKIIHOHHOTO TOKA.

I

Beprukanenas pamka nnomajasio 200 cm” umeer 100 BUTKOB H BpalaeTcs B OJAHOPOJHOM MOPH3OHTAIIEHOM MAarHUTHOM
none ¢ uuaykuueit 4 Tu. Och BpaleHns NEpreHuKyJIspHa THHHAM MAarHUTHOH HHAYKUHU 1osist, Makcumansuas JJC
MHYKLIHH, BO3HUKaIOMAs B pamke pasua 62,8 B. Onpenenuts nepro) odpameHus paMKH.

3aMKHYTA% HAKOPOTKO Karymka amamerpom 10 cm, nmeromas 100 BUTKOB, HAXOJUTCH B MATHHTHOM II0IE, MHIYKLIHA
koroporo yeenuuupaercs or 2 Ta 1o 8 Tn B teuenne 0,1 c. [110cKoCTs BUTKOB NEpHEHAMKY/ISPHA CHIOBBIM JTHHHUAM
nosist. Onpenenuts cpentee suadenne JJC HHIYKIHK B KaTyIIKE.

B katymke unaykruBHocTH Bosuukaet DJIC camonuayknmy, pasaas 10 B, npu papHOMepHOM yBenmnueHHH Toka oT 4
710 20 A 3a 0,2 ¢. OnpeaenuTs HHAYKTHBHOCTh KATYIIKH.



2.Kelic no npumeHeHuto (hu3u4ecKux 3aKOHO8 Mpu peweHuU npaKkmu4ecKux 3a0ay

KomneTteHuus NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OMK-1 CnocobeH NPUMEHATb coBpemeHHble | OMK-1.4 MpumeHAET ecTeCTBEHHO-HaY4YHble 3aKOHbI
3KONOrMYHblE M He3onacHble MeToAbl PALMOHANBHOrO | NpU peweHMn npodeccMoHasbHbIX 3a4a4
MCMNO/Ib30BAHUA CbIPbEBbIX N SHEPTreTUYECKMX PecypcoB
B MaLUMHOCTPOEHUN




HpHMEHﬂH €CTECTBCHHOHAYYHLIE 3AKOHLI MPH pelleHHH l]pﬂ(l)ECClrIOHSJIbHI:IX 3aJaa4v, BbINOJHHTH
3aJaHus Mo CJISAYIMM TeMaM:

3 cemecTp

1. HccnenoBanue ABHKEHUS MAllIMHBL ATBy,E[a C ONMPCICIICHHBIMH IMapaMCTpaMH.
2. TCOpeTH‘IﬂCKHe pacucTel TCPMOJHHAMHYCCKUX BCITHYHH.

4 cemecTp

3. Teopemqem{oe HCCIICIOBaHHE ITapaMeTpoOB BHEKTpH‘-IeCKOﬁ LEITH.
4, TEOpeTI/I‘{eCKOG pacycThl B obnactu SJICKTPOMAarHCTH3Ma H 3JICKTPOMAarHiuTHBIX KosiebaHui.

3 cemectp

1.  UYepes Gnok B BHjIE CIIOMHOTO jJUCKa Maccoit 50 r, mepekHHyTa HEBECOMAasn HEPACTAKUMAA HMTh, K KOHLAM KOTOPOIi
MOJIBEIICHB! OJIMHAKOBbIe Ipysbl Maccoi mo 100 r (mammua Atsyna, cm. puc. 1) Paguyc nucka 20 cm. Ecnm na npasyto
CTOPOHY CHCTEMBI MOJIOKHTE TIEperpys3ok maccoii 50 r, To cucrema, npujer B JIBHKeHHE (pHe. 2).

z =
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Puc. 1 Puc. 2
[To pe3yneratam JaHHOIO HKCTIIEPUMEHTANBHOTO HCCIEA0BAHHA ONPEIEINTh:

1. ycKOpeHHe CHCTeMBI TPY30B;

2, MOMCHT Cuil, AcHCTBYIOLIMIT Ha GIIOK.

2.  Yepes 010K B BHJE CIUIONIHOTO JHCKA paguycoM 15 cM m Maccoii 100 r, mepekuHyTa HeBecoMasi HEPACTSKHUMAaA HUTh, K
KOHITY KOTOpoii nojeeiieH rpys maccoit 150 r (cm. puc. 1). [lox aelicTBruem rpysa cucteMa NpHXOJIHT B IBHKEHHE (pHC.2).

Puc. 1

ITo pe3)'J'leB.TaM JAHHOI'O QKCHCPHMEHTMBHOTO HCCIIe10BaHHA onpe,aenwrh:
1. yrnoBoe yckopeHHe OJIOKa;
2. MOMEHT MMITyJIbca ONoKa.

3.  Hexortopas macca azora npu aasnenud 200 klla umena odbem 8 n, a npu pasnennu 500 klla — odvem 4 n. [lepexon ot
TIEPBOTO COCTOSHHA KO BTOPOMY OBLT C/IeNaH B JIBA STana: cHavama 1o n3odape, a 3aTeM Mo H30X0pe.
H300pa3uTth naHHBIC NPOIIECCH B KOOpAHHATaX (P, V), Ha OCHOBE €CTECTBEHHOHAYYHBIX 3aKOHOB ONIPEICTHTh:

1. u3MeHcHHe BHyTPeHHEH YHEPIHH IPH H30XOPHOM MPOLECCE;

2, KOJIMHMECTBO TEIUIOTHI, IOMYHCHHOE Ta30M IIPH NEPEX0e OT NEPBOTO COCTOAHHS KO BTOPOMY.

4. WneanbHblii MHOTOATOMHBIH Ta3, cOJEpsKallMil KOMMYECTBO BellecTBa | Momb, coBeplUacT LMK, COCTOSIIMH W3 OBYX
H30X0p M OByx M300ap. HamMenvmmii odvem V=5 1, Hambombmuid Vi,=10 1, HaUMEHBIIEE TABICHHE Pp;,= 100 klla,
HauOoJbIIEe Pye, =300 klla.
HccnenosaTk JaHHBIC MPOLECCH H HA OCHOBE €CTECTBCHHOHAYYHBIX 3aKOHOB OTIPEICIHTh:

1. MHHHMaIBHYIO TEMMEPATYPY LHKIA;

2. rtepmuueckuii KI1J] nuxia.



4 cemecTp

1. Dnexrpuueckas cxema COCTOMT M3 HcTodHHKa Toka ¢ DJIC 13 B, uneansHoro ammnepMeTpa W BOIBTMETPA, a TAKKE IBYX
pesucropor. [Tokazanus npubOPOB NPHBEIECHE! HA PUCYHKE.

1

=0
10 Om 2 '—_—|

Ha ocHOBe 3aKOHOB MOCTOSHHOTO TOKA TEOPETHYECKH PACCUMTATE MapaMeTPhl DNEKTPHUECKOH Lemu:
1. KIIJI ucrounmka;
2. cHIy TOKA, NPOTEKAIONIYIO Yepes pesucrop 1.

2.  CompotuBnense pesucTopa R wu3Mepsercs BOILTMETPOM H aMIEpPMETPOM IO cXeMe, MOKA3aHHOH Ha pHCYHKe.
Awmmnepmetp nokassigaeT [=1 A, poastmerp U=100 B. Conpotusnenne sonstMeTpa Ry = 1 kOM.

Hcrnonb3ys 3aK0HBI MOCTOSHHOTO TOKA OTIPEIeTHTh!
1. cuiy TOKa, MPOTEKAIONIYIO Yepe3 BOIBTMETD;
2. CONpOTHBIEHHE PE3HCTOPA.

3. B npuBenennoii anexktpryeckoii cxeme conporusieHns Ry=20 Om n R,=150 Om. Conporurnenne BonbTMeTpa pasto 10
kOM, a amnepmerpa — 0,4 Om. DJIC uctounnka pana 36 B, a Buytpenuee conporusnenne — 1 Om. Ha pucynke npuseacHb
LKAl BOIBTMETPa i aMIEPMETPA ¢ MX HOKAZAHUAML.

I o I

Hcnonp3ys 3aKOHBI MOCTOSAHHOTO TOKA ONPEIEHTE!

1. najeHHe HANPAKEHHS HA HCTOUHHKE TOKA;

2. BepHOE JH 3HAYEHHE TIOKA3bIBAET BOIbTMETP? OTBET NOACHUTE.
4. DReKTpOH NpOiijIA YCKOPAONIYIO PA3HOCTE MOTEHIHATIOB H nosy4us sHepruio 400 5B, BnetaeT B 0IHOPOAHOE MATHHTHOE
MONEe HAnpmKEHHOCTBI 450 A/M nNepneHiHKyIApHO NHHHAM HHAyKUMH. Mcrnonb3ys ecTeCTBEeHHOHAyYHBIE 3aKOHBI
OTIPE/ICTHTE!

1. CKOpOCTH 3MEKTPOHA;

2.  paaMyc KPHBH3HBI TPAEKTOPHH 3ekTpoHa. (8 6annos)

- . - 2
5. BHTOK HM3roTOBJEHHBIH W3 aNHMHHHEBOH NpOBOJIOKH JJIHHOH 10 cm u MIOWAALK MonepevyHoro ce4eHus 1,5 MM

MOMENICH B OJHOPOJHOM MAaTHHTHOM none ¢ uuaykumei 0,5 Tn, npuueM mIoCKOCTh BHTKA MEpHEHIHKYIAPHA JIHHHAM
MAarHuTHOH MHAYKNHH. [lone HaumHaeT yOBIBAaTH ¢ MOCTOSIHHOH CKOPOCTBIO Tak, 4To 4epe3 0,02 ¢ ero 3HaYeHHe MOCTHTAeT
0,06 Tn. Mcrionb3ys ecTecTBEHHOHAYUHBIE 3AKOHEI OTPEIETHTE:

1. compoTHBICHHE BUTKA;

2
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2.  3apsi, NPONIEINIHIA O BUTKY 3@ 3TO BPEeMs.

6. Pesuctop, KaTyumka HHAYKTHBHOCTH M KOHAEHCATOP COSAWHEHBI MOCASNOBATENBHO M TOJKMIOYEHBl K HCTOYHHKY
MEepeMeHHOTO TOKa, H3MeHstomerocs mo 3axony I =0,1cos 3,14t (A). Ha pucynke mpencrasieHa (hasopas ouarpamMma
najeHuil HampsyKeHUH Ha YKAa3aHHBIX SJIEMEHTaX. AMIUIMTYIHBIE 3HAYSHWA HANpPSKEeHWH COOTBETCTBEHHO paBHBI HA
pe3suctope Ug=2 B; Ha KaTylIKe HHAYKTHBHOCTH UL=3 B; na xonaencarope Us=2 B.

A
Ul.
Uy
— »
X
U
y ¢
Hcnone3ys eCTECTBEHHOHAYYHbIC 3aKOHBI ONPEJIC/IHTh!
1. eMKOCTHOE COIPOTHBIECHHE;
2. caeHr (a3 MeKIy HATIPSKEHHUEM H CHIIOI ToKa.
3
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4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMAGKMOM OYeHOYHbIX Mamepuasoe npuaazaemcs.
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