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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOOCTHKCHHS, IIPOBEPHAECMbIC JaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[{epr0 OCBOCHUS TUCIUTUTHHEI SBISICTCS (POPMHUPOBAHUE CIIEAYIONUX KOMITCTCHITHI:

IIK-3 CnocobeH OCYLIECTBIISTh Hay4HO-UCCIEI0BATENbCKUE H OITBITHO-
KOHCTPYKTOPCKHE pa3pabOTKH KakK IMPHU MCCISAOBAHUN CaMOCTOSTEIIBHBIX TEM, TaK B pa3paboTKH
[0 TEMaTUKE OpTaHU3aI[IH.

PesynbpraramMu 0CBOSHUS TUCIUTUTHHBI SBJISTFOTCS CIICIYIONINE WHIMKATOPBI JOCTHKCHHS
KOMIIETCHITHM:

UIIK-3.2 IIpoBOoAWT aHanu3 HAay4YHbBIX JaHHBIX, pPE3YJbTATOB JKCHEPHUMEHTOB U
HAOJIIOIeHUH

2. OueHoYHbIE MATEPHAJBI TEKYLIEr0 KOHTPOJISI U KPUTEPUH OLleHNBAHUS

DJeMEeHTHI TEKYIET0 KOHTPOJIS:
— KOHTpoOJIbHas paloTa;

— TEOPETUYECKUI OIIPOC;

— JIOMAIlIHUE 3aJJaHMuS;

[Mpumepsl 3a1a4 Ha KOHTPOJILHYIO 1 AoMaiiHow padots! (UITK-3.2):

1. Tema «KuHemaTnka MaTepuaabHON TOYKWY.

TunoBast 3amaua. Pakera B3neraer ¢ moBepxHocTH 3emun moj yriaom 6 = 300 k
TOPU3OHTY CcO ckopocThio v = 200Mm/c. KakoBa manmbHOCThH mosieta pakeTbl? CONpoTUBICHHEM
BO3/yXa IpeHeOpeys.

2. Tema «OcHOBHBIE 3aKOHbBI JUHAMUKI.

Tunosas 3amavya. CaHKM CIycKaroTcs ¢ ropbl BeicoTOM h = 20M, nuMeronieit ykioH 0 =
450, 1 IpOXOAST MO FOPU30HTAIBHOM MOBEPXHOCTH YTk S, paBHbI 60M. KakoB auHamuueckuii
Kod(purmeHT TpeHus?

3. Tema « PaboTa u MexaHWYeCKasi SHEPTUS.

Tunosas 3amaya. CBOOOAHO MaAAOIIUNA ¢ HEKOTOPOU BHICOTHI Komep Becom P = 5000H
3abuBaeT cBar. CKopocTh Kompa mepen yaapom v = 12m/c. Cuna compoTtuBiieHusi TpyHTa F
nocrosHHa U paBHa 2.0-106H. Ckoyibko yaapoB JOJDKEH COBEPIIUTH KOIEp, YTOOBI BBICOTA
BBICTYIAIOIIEH HaJl MOBEPXHOCTHIO 36MJIM CBaW YMEHbIINIIACh Ha SOcM?

4. Tema «KuHemaTuka v JUHAMUKA BPAIIATEIbHOTO ABUKECHUS.

Tunosas 3agauva. Ilokosiieecs paHee TEnO0 HAYMHAET BPALAaThbCs BOKPYT CBOEM OCHU C
VIJIOBBIM ycKOpeHueM € = 3.14pan/c2. HaiiTu yriaoByr CKOPOCTh ® M YroJl MIOBOPOTa ¢ depes
20c ¢ MOMEHTa Hayaja BpalleHuUs.

5. Tema «3aKOHBI COXpAHEHHS B MEXAHUKEY.

Tumnoas 3agaya. YenoBek CTOMT HAa HEMOJBMXKHOM ckaMbe JKYKOBCKOTO U JEPKHUT B
pyKax och JUCKa, Macca KOToporo m = 2kr u paguyc R = 1M. BHauane koneco He Bpamiaercs, a
3aTeM YeJIOBEK PACKPYYMBAET €ro J0 YIIIOBOH ckopocTd @l = 600/c. IIpu »ToM OH cam BmMecTe
CO CKaMbell MPUXOIUT BO BpallleHHE B OOpAaTHOM HAIPABJIICHUU C YTJIIOBOM CKOPOCTBbIO ®2 =
106/c. HaiiTu MOMEHT UHEPIIH CKaMbH C YETIOBEKOM.

6. Tema «CBOOOTHBIC HE3aTYXAIOMINE TAPMOHUYECKUE KOJICOaAHUS .

TumoBast 3amava. Hammcath ypaBHEHHE TapMOHHYECKOTO KOJIEOATEIBHOTO IBUKCHUS,
eclii MaKCHMaJbHOE YCKOpeHue Touku amax = 49.3 cwm/c2, mepuon konebanmii T = 2¢ u
CMEIIIEHHE TOYKH OT IOJIOKESHUS] pABHOBECHS B HAYAIILHBIH MOMEHT BpeMeHH! X0 = 25 Mm.



7. Tema «CBOOOTHBIC 3aTyXAMOIINE TAPMOHHUYECKUE KOJICOAHUS.

TumoBas 3amaua. Ilepuon 3aryxaromux konebanuit T = 4c, norapupmMuyeckuit
JeKpeMeHT 3aTyxanus 0 = 1.6, HavanpHas ¢aza ¢ = 0. [Tpu t = T/4 cmemenue Touku X = 4.5¢cm.
Hanucath ypaBHEeHUE IBHMKEHUS 3TOTO KOJIeOaHMUs.

8. Tema «BpinyxneHHble koneOanus. PezoHancy.

TunoBast 3amauda. Ilepuon 3aryxaromux koneGanmii T = 4c¢, norapudMuUUeCKHit
JIeKpeMeHT 3aTyxaHus 0 = 1.6, HauanpHas ¢aza ¢ = 0. [Ipu t = T/4 cmemmenue Touku X = 4.5¢cm.
Hanucath ypaBHEHHE ABHMJKEHHUS 3TOrO KoJeOaHHs U PE30HAHCHYIO YacTOTy KojeOaTenbHON
CUCTEMBI.

9. Tema «MuTepdepentus BoaH. CToSUUE BOTHBD).

TunoBast 3amaya. HamucaTe ypaBHEHHE BW)KCHHS, TOJYYaIOIIETOCS B PE3yJIbTATe
CIIOXEHHsI JBYX OJMHAKOBO HAMPAaBICHHBIX TapMOHHYECKHX KOJIEOATEeIbHBIX JBHKEHUH C
oanHaKOBBIM niepuogoMm T = 8¢ u oauHakoBoit ammumutynoit A = 0.02m. PasHocTs a3 mexmy
TUMU KoniebanusMu ¢ 2 — ¢ 1 = m/4.

10. Tema «3¢dext Jommepay.

Tunosas 3amaua. [loe3n ymamseTcss oT HEMOABMKHOTO Habmtomarens mox yriaom 01 =
450 K JIMHUH, COEIUHSAIONIEH TOUKY HaXOXKICHHS M0€3/1a U TOUKY PACIIONOKEeHHs HAaOI0qaTeNs.
Cxopocts moe3na paBHa V1 = 54 km/4. Iloe3x maet cBuctok ¢ wacrotor v = 550 I'm. Haiitu
gactoTy v1 KoneOaHUi 3ByKa, KOTOPBIM CHBIIHAT HaOmoaarenb. CKOPOCTh pacmpoCTpaHEHUS
3ByKa B Bo3nyxe V = 330 m/c.

11. Tema «VaeanbHEIN Ta3y.

Tunosas 3anaga. 10r yriekucnoro raza CO2 3aauMarotT 06beM V1 = 61 1 HaXOIATCS IPU
napienuu p = 0.4-106 Ila u temneparype t = 200C. Ilociie HarpeBaHus IIpU p = const ra3 3aHsI
o0beM V2 = 1211. Haiitu xonmdecTBo Temiotsl Q, momyuenHoe razom. Cp = 29.1 [x/ mons-K.

12. Tema «llepBbiii 3akoH TepMoaMHaMuKH. Ilpocreiimme TEepMOAMHAMHYECKUE
IIPOLIECCHI».

Tunosas 3apmaua. Ilpu wm3orepmuueckom pacmmpeHun St yraekucnoro rasa CO2,
Haxojsmerocs npu temreparype t1 = 200C, 6su1a 3arpayena Teriora Q = 700Ix. Bo

KoHnTponbHble BOpoCk! A1 NPOBEACHUS TEKYIIET0 KOHTPOJIS YCIIEBaEMOCTH
1. Yro usyyaet pu3uka u B 4€M COCTOUT MUPOBO33pEHUECKOE 3HaUeHHE (PU3UKHU?

2. JIBuxeHre MaTepUAIIbHOM TOUKH B ITpocTpaHcTBe. CKOPOCTh U yCKOPEHHUE.

3. JluHaMyKa MaTepUAIbHOW TOYKUA M MPOU3BOJIBLHONM MEXaHUYECKON CHCTEMBI. 3aKOHBI
HeroToHa.

4. BzaumocBs3b paOOTbl M MEXaHUYECKOW BSHepruu. YeMm mNOTEHIMAIbHAs SHEPrus
OTJIMYAETCS OT KWHETUYECKOU SHEPTUU

5. KunemaTuka BpamaTeabHOTO IBHXKEHUS.

6. JlnHamMuKa BpaIaTebHOTO ABWKEHHS. MOMEHT CHITBI, MOMEHT UMITYJIbCa U MOMEHT ?

7. OCHOBHOE ypaBHEHHUE BPAILATEILHOTO JABHKEHUS.

8. Kakue 3aKOHbI COXpaHEHUs paccMaTpUBatOTCs B MexaHuke? VX xapakTepucTHKa.

9. CB0OOIHBIC HE3ATYXAOIINE TAPMOHHYECKUE KOTIeOaHMsI.

10. CBoOoaHBIC 3aTyXalOMINE TAPMOHUYECKHIE KOJICOaHUsI.

11. BeinyxneHHbIe KOJIeOaHusI.



12.
13.
14.
15.
16.
17.
16.

Yro Takoe «pe30HaHCy.

OO01as xapakTepuCcTUKa YIPYTHX BOJIH.

WNuTtepdepennus BosH. CTOsIuME BOJIHBI.

S dexr Homnepa.

UYro Takoe «uaeanbHbIN ra3? YpaBHEHHE COCTOSHUS UACAIBHOTO rasa.

[TepBriit 3ak0oH TepMoarHAMUKU. [IpocTelinne TepMOIMHAMUYECKUE TTPOIIECCHI.

Bropoii u TpeTuii 3aKkoHbl TEPMOJAMHAMUKH. DHTPOIIHS.

3. OneHoYHBbIE MATEPHAJIbI UTOTOBOI0 KOHTPOJIsI (MPOMEKYTOUHOMH aTTeCTAIMH) H
KPUTEPHUHU OLCHUBAHUSA

I[JISI MOJIYYCHH pE3yJibTaTa HCO6XOI[I/IMO BBIITOJIHUTH ABC KOHTPOJIbHBIC pa6OTI)I, a TaKxXe
MMpaBUJIbHO OTBETUTDb HAa HC MCHEC, UYCM Ha 2/3 ot 3a/IaHHbIX BOITPOCOB.

[IpumepHBIii TepeueHb TEOPETHUECKUX BOPOCOB

1.

© o N s DN

10.
11.

OCHOBHBIE XapaKTEPUCTUKHU SJIEKTPOCTATUYECKOTOo moiid. Hanpsk€HHOCTH mousis u
MOTEHLHA.

Teopema Octporpanckoro-I'aycca.

CBolicTBa IPOBOJHUKOB B 3JIEKTPOCTATUYECKOM I10JIE.

CBolicTBa IUAJIEKTPUKOB B AJIEKTPOCTATUYECKOM ITOJIE.

Uto Takoe «AMAIEKTpUYECKask MPOHULIAEMOCThY ?

Dnekrpuyeckas eMkocTh. Konaencatopsl. [nockuii koHneHcarop.
DHeprus 3JIeKTPOCTATUYECKOTO MOJIS.

[ToCcTOsTHHBIN 2EKTPUYECKUNA TOK U €r0 OCHOBHBIE 3aKOHBI.

JleficTBe MarHUTHOTO TOJIA Ha ABWXKYIIHecs 3apsaasl. Cuia Jlopenua.
JleficTBre MarHUTHOTO TOJI HAa MPOBOJIHUKYU C TOKOM. 3aKOH AMIiepa.

MarauTHoe 1oJji€ MOCTOSHHOTO QJICKTPHUYCECKOI'O0 TOKa B BaAKYyyMC. 3akon bwuo-

Cagapa-Jlamnaca.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

MarauTHO€e B3aNMOJICHCTBHE TOKOB.

MarnutHoe TmoJe B BemiecTBe. UYTO Takoe «OTHOCHUTENbHAas MarHUTHAas
MPOHUIIAEMOCTh» ?

Mua-, mapa- 1 peppoMarHeTHKH.

DOnekTpomMarHuTHas UHAYKIUSA. OCHOBHOM 3aKOH AJIEKTPOMArHUTHON UHAYKITUH.
UTto Takoe «MHAYKTUBHOCTBY?

VYpaBHEHHUS 37I€KTPOMArHUTHOTO MOJISI.

MatepuanbHble ypaBHEHUS.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH B O€3rpaHUYHOM OJTHOPOIHOM Ccpee.

OmnbiT Maiikenscona. [Toctymnarer DiinireiiHa u npeodpazoBanus Jlopenua.
OTHOCHUTENBHOCTh MPOCTPAHCTBEHHBIX M BPEMEHHBIX TPOMEXKYTKOB.

UeM pensiTUBUCTCKAsA TUHAMHUKA OTINYAETCS OT KIaCCUYECKO?

[Ipumepsl 3ana4:



1. Tema «DnekTpocTaTHUECKOE MOJIE B BAKyyMe».

Tunosasg 3agauva. 3apsyKEeHHBIM IIAPUK, IOABELICHHBIH K OJHOMMEHHO 3apsKEHHOU
IUIOCKOCTH, OTTAJIKMBAE€TCsI OT Hee, MPU ITOM HUTh, HA KOTOPOH OH BHUCHUT, 00pasyeT C
IUIOCKOCTBIO yros o. HaliTu mOBEpXHOCTHYIO IUIOTHOCTBH 3apsja G Ha IUIOCKOCTH, €CIIU
macca mapuka m = 0.4-10“xkr u ero 3apsan q = 667-10"12 K, a cuna HaTsSKEeHUs] HUTH
T = 0.49-10°H. HanpskeHHOCTB 110711 pPABHOMEPHO 3apsOKEHHOM MockocT E = 6/2¢p .

2. Tema « Teopema Octporpazackoro-I'ayccay.

Tunosas 3amaya. Mcnons3zya teopemy Octporpaackoro — ['aycca, mojiyduTh BbIpaKeHHE
JUIsL HAIIPSDKEHHOCTH AJIEKTPOCTATUYECKOTO TMOJIs 3apsKeHHOM OECKOHEUHO JJTMHHON HUTH
Kak (QYHKLHIO pacCcTOSIHUS T OT HUTU. CUMTATh 3a/1aHHOM JTMHEHHYIO MIIOTHOCTH 3apsja Ha
HUTHU T .

3. Tema «IIpoBOAHMKH U IUAJIEKTPUKH B HJIEKTPOCTATUUECKOM I10JIEY.

TumnoBast 3amaua. PaBHOMEpHO 3apspKEHHBIH OECKOHEYHO AJMHHBIM KPYroBOM LMIMHAD
paaryca R ¢ mOBEpXHOCTHOM IUIOTHOCTBIO 3apsA0B +G OKPYKEH COOCHBIMH CIOSMH IBYX
pPa3HBIX IUAIEKTpUYECKUX cpeld. HapyxHblii panuyc mepBod cpeibl C OTHOCHUTEIBLHOMN
JIMRJIEKTPUYECKON MPOHUIIAEMOCTHIO €1 paBeH Ri, a BTOpOW cpelibl ¢ MPOHUIIAEMOCTBIO €2
paBeH Ro. 3a mpenemamu cimost BTOpoit cpeabl (r> Rz) — Bosayx (¢ = 1). Haiitu
INEKTPUYECKYIO HHAYKIHIO U HAIPSHKEHHOCTD OIS B K&KJIOM U3 IUIEKTPUYECKUX CIIOEB
U B BaKyyMe.

4. Tema «3DnexkTpuueckas eMKocTb. KoHneHcatopb».

TumoBast 3amaya. DIEKTPOH [BWKETCS B IUIOCKOM TOPH3OHTAIBHO PaCIOIIOKEHHOM
KOHJIEHCATOPE Mapayie]bHO €ro IUIacTMHAM CcO CcKopocThio Vo = 3.6:107 wm/c.
HanpsykeHHOCTh 10JIs  BHYTPM KOHaeHcatopa E = 3.7-10° B/m. JlnmHa nuacTun
koHzeHcaropa 1 = 20 cMm. Ha kakoe paccTosiHue Sx CMECTHTCS 3JICKTPOH B BEPTHKAIBHOM
HAnpaBJICHUU TIOJ JEHCTBHEM JJIEKTPUYECKOTO IIOJISI 32 BpPEeMS €ro JABW)KCHHS B
KoHzieHcaTope? Moy = 9.1-10 3L kr, qon = 1.6-10° K.

5. Tema «OCHOBHBIE 3aKOHBI TIOCTOSIHHOTO JIEKTPUYECKOTO TOKAY.

TunoBast 3amaya. B 1wemnb, cocrosimryto u3 uctounuka JJ[C U AByX OJMHAKOBBIX
MapajyielbHO COEAMHEHHBIX pe3uctopoB R comporusienuem 100 Owm, BKIHOYAIOT

R, =700

BOJIbTMETP, COIPOTUBJIEHUE KOTOPOTO 'V OMm, 0Z1H pa3 Mocie0BaTeNbHO, IPYroi
pa3 mapaenbHo. Onpenenuth BHYTpeHHee compoTuBieHue ucrouHuka JJIC, ecnu B
000HUX cIy4asx IMOKa3aHUs BOJIbTMETPA OJJIUHAKOBBI.

6. Tema «/leficTBuE MAarHUTHOTO TOJIA HA ABMKYIIHUECS 3aPSIbD».

Tunopas 3amada. BHGKTPOH ABWIKETCA B OAHOPOAHOM MAIHUTHOM IIOJIE C Mar HUTHOM

. R— -3 .
UHAYKIHEH B=0.2:10" Tu no sunroBoii mummm. Onpenenuts CKOpOCTh V 2JIEKTPOHA,
€CJIM paauyc BUHTOBOM nHuu R = 3 cMm, a mar h = 9cwm.
7. Tema «/leficTBuE MarHUTHOTO I0JIS HA IPOBOJAHUKH C TOKOM).

Tumnoas 3agaya. B onHOpogHOM MarHuTHOM nosie ¢ uHAyKuuen B = 0.3 Tin maxoautcs
npsMoil mpoBoHUK AnuHOM | = 20 cM, nmo kotopomy TeueT Tok I = 10 A. Yron o mexay
HaIIpaBJIeHUEM TOKA M BEKTOPOM MarHUTHOW mHAyKumu paBeH 60°. Ompenemuts cuny F,
JEHCTBYIOIYIO HA IIPOBOJHUK.

8. Tema «MarHuTHoe MOJ€ MOCTOSHHOIO 3JIEKTPUYECKOTrO TOKA B BaKyyMe. 3aKOH

buo-Casapa-Jlannaca. MaruutHoe B3auMOJACHCTBUE TOKOBY.

TunoBas 3amaga. [lo nByM OECKOHEYHO JIMHHBIM MPSIMBIM MapalIelbHBIM IMPOBOJAM,
HaxoJAIMMcs Ha pacctossHud R = 10 cM apyr oT npyra B Bakyyme, TekyT Toku [1 = 20 A u
I, = 30 A onunakoBoro HampabieHus. OmpeneauTh MarHUTHYI WHAYKIHIO B mons,
CO371aBa€MOr0 TOKaMH B TOYKaX, JISKAIIUX Ha MPSMOM, OPTOTOHAJIBLHON MPOBOJIAM, €CIIH:

1) Touka A1 IEXKHT Ha PACCTOSHMH 1 = 2 CM JIEBEE JIEBOTO ITPOBOJA; 2) TOUKa A2 JIEKHUT Ha



paccTosiHAM 12 = 3 CM IpaBee MPaBoOro MpoBoa; 3) Touka Az JIC)KHUT HA PACCTOSIHUU 13 = 4

CM IIpaBee JIEBOT0 MPOBOJIA.

OueHky mpH MPOBEAECHNUHN IK3aMeHa (POPMHUPYIOTCS B COOTBETCTBUU C HIKEIIPUBEACHHOMN
TaOJIULIEH.

2 3 4 5
He otBerun | OtBetnn Ha onuH u3 | OtBeTun  Ha  o0a | YBepeHHO u
HU Ha OJMH | OCHOBHBIX BOIIPOCOB | BOIIPOCa, NPaBUIBHO  OTBETHII
u3 U Ha JBa M3 TpeXx | coaepikKalluxcs B | HA BCE OCHOBHBIE U
OCHOBHBIX JIOTIOJTHUTENbHBIX 9K3aMEHAllMOHHOM JIONIOJTHUTENbHBIE
BOIIPOCOB. BOIIPOCOB. ournere, u Ha | BOIIPOCHI.
JONOJTHUTENIbHbIE
BOIIPOCBI, HO  C
3aMeYaHUsIMHU.
4. OueHo4HbIe MaTepHaJbl s NPOBEPKH OCTATOYHBIX 3HAHUI

(chopMuUpPOBAHHOCTH KOMIIETEHIIUIA)
23. OCHOBHBIE XapaKTEPUCTHKU DIIEKTPOCTATUYECKOro Mot Hampsok€HHOCTh TONsS U
MOTEHLIHA.
24. Teopema Octporpajackoro-I'aycca.
25. CBoOMCTBa MPOBOTHUKOB B 3JIEKTPOCTATHYECKOM TIOJIE.
26. CBoiicTBa TUAJIEKTPUKOB B AJIEKTPOCTATUIECKOM IIOJIE.
27. UTo Takoe «IUdIEKTPUUECKast MPOHUIIAEMOCTbY ?
28. DnekTpudeckas eMkocTh. Konaercaropsl. [Imockuit koHIeHCATOP.
29. DHeprus 3JIEKTPOCTATHIECKOTO TOJIS.
30. [ToCTOSIHHBIH ANEKTPUUECKUI TOK M €r0 OCHOBHBIE 3aKOHBI.
31. JleiicTBME MarHUTHOTO TOJIS HA ABWXKYIIHecs 3apsaasl. Cuia Jlopenia.

32. JleiicTBME MarHUTHOTO TIOJIsI HA TPOBOJIHUKH C TOKOM. 3aKOH AMIiepa.

HNudopmanus o paspadoTunkax

Jmutpenko Amnaronuit I'puropseBuu, a.¢.-M.H, mnpodeccop, Kadeapa NpUKIaTHON
marematuku HU TT'Y, mpodeccop



